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APOLLO 

FINAL FLIGHT MISSION RULES 

AS-504/104/11-1-3 

APOLLO 9 

PREFACE 

THIS DOCUMENT CONTAINS THE FLIGHT MISSION RULES FOR APOLLO 9 AND CON
STITUTES THE FI��L DOCUMENTATION. THESE RULES WILL RECEIVE AN EXTENSIVE 
EVALUATION DURit� THE SIMULATIONS PRIOR TO THE APOLLO 9 MISSION. SUBSE
QUENT REVISIONS TO THIS DOCUMENT WILL BE PRINTED ON DIFFERENT COLORED 
PAGES FOR EASY RECOGN'ITION. INFORMATION CONTAINED WITHIN THIS DOCUMENT 
REPRESENTS THE FINAL. FLIGHT MISSION RULES FOR THE APOLLO 9 MISSION AS 
OF DECEMBER 15, 1968. 

IT IS REQUESTED THAT ANY ORGANIZATION HAVI"-K; COVMENTS, QUESTIONS, OR 
SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR. CHARLES R. LEWIS, 
FLIGHT CONTROL OPERATIONS BRANCH, BUILDI"-K; 45, RC>Q\1 633, Pt-()f\JE 483-3918. 

ANY REQUESTS FOR ADDITIONAL COPieS OR Ct-iAf\t;ES TO THE DISTRIBUTION LIST IN 
APPENDIX B OF THIS DOCUMENT MUST BE MADE IN WRITING TO MR. CHRISTOPHER C. 
KRAFT, JR., DIRECTOR OF FLIGHT OPERATIONS, MANNED SPACECRAFT CENTER, 
I-OUSTON, TEXAS. 

THIS IS A CONTROL DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE CHANGE 
CONTROL PROCEDURES DELINEATED IN APPENDIX C. THIS DOCUMENT IS NOT TO 
BE REPRODUCED \III TfOJT THE WRITTEN APPROVAL OF THE CHIEF 1 FLIGHT CONTROL 
DIVISION, MANNED SPACECRAFT CENTER, I�STON, TEXAS. 

APPROVED BY: 
... 

R. SCOTT HAMNER 
MSFC, MISSION OPERATIONS OFFICE 
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APOLLO 9 

FINAL FLIGHT MISSION RULES 

REVISION A 

PREFACE 

FC021 
2/15/69 

THIS DOCUMENT CONTAINS REVISION A TO THE FLIGHT MISSION RULES FOR 
APOLLO 9 AS OF FEBRUARY 15, 1969. REVISION A IS A PAGE CHANGE REVISION 
AND THE PAGES SHOULD .BE INSERTED IN ACCORDANCE WITH THE REVIS I ON 
INSTRUCTION SHEET WHICH FOLLOWS THIS PAGE. THIS AND ALL SUBSEQUENT 
REVISIONS TO THIS DOCUMENT WILL BE PRINTED ON DIFFERENT COLORED PAGES 
FOR EASY RECOGNITION. 

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS, OR 
SUGGESTIONS CONCERNING THESE MISSI0N RULES CONTACT MR. CHARLES R. LEWIS, 
FLIGHT CONTROL OPERATIONS BRANCH, BUILDING 45, ROOM 643A, PliONE 483-3918. 

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST 
IN APPENDIX B OF THIS DOCUMENT MUST BE MADE IN WRITING TO MR. CHRISTOPHER 
C. KRAFT, JR., DIRECTOR OF FLIGHT OPERATIONS, t-4A��NED SPACECRAFT CENTER, 
HOUSTON, TEXAS. 

THIS IS A CONTROL OOCUMENT AND f:.NY CHAAX7ES ARE SUBJECT TO THE CHANGE 
CONTROL PROCEDURES DELINEATED IN APPEt\OIX C. THIS DOCUMENT IS NOT TO 
BE REPRODUCED WITHOUT THE WRITTEN APPROVAL OF THE CHIEF, FLIGHT CONTROL 
DIVISION, MANNED SPACECRAFT CENTER, HOUSTON, TEXAS. 

APPROVED BY: 
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.. .. APOLLO 9 

F I NAL FLI GHT MI SSI ON RULES 

REVI SI ON A 

REVI S I ON  I NSTRUCTI ON SHEET 

UPDATE THI S 00ClJv1ENT I N  ACCORDANCE WI TH THE FOLLOt/I r-.G 

REMOVE AND REPLACE THE FOLLOWING PAGES: 

ii 3-3 4-5 6-11 15-1 21-2 
v 3-4 4-6 7-1 15-3 21-3 
vi 3-5 4-7 7-2 15-4 22-1 
1-1 3-6 4-8 7-3 15-5 22-2 
1-9 3-7 4-9 7-4 15-7 22-3 
1-10 3-8 4-10 7-8 15-8 22-4 
1-11 3-9 5-1 7-9 15-9 23-1 
1-12 3-10 5-2 7-10 15-10 23-2 
2-1 3-11 5-4 8-1 16-1 23-3 
2-2 3-12 5-6 8-2 16-3 23-4 
2-3 3-13 5-7 8-3 16-4 23-5 
2-4 3-14 5-9 8-4 16-5 25-1 
2-5 3-16 5-10 9-2 16-6 25-2 
2-6 3-17 5-11 9-3 16-7 25-3 
2-7 3-18 5-12 9-4 17-3 25-4 
2-8 3-19 6-1 9-5 17-4 25-5 
2-9 3-20 6-2 9-6 18-1 25-6 
2-10 3-21 6-3 10-5 19-1 25-7 
2-11 3-23 6-4 10-7 19-2 25-10 
2-12 3-24 6-5 10-9 20-2 26-1 
2-13 4-1 6-6 12-1 20-3 26-2 
2-14 4-2 6-8 12-2 20-4 26-3 
3-1 4-3 6-9 12-11 20-5 26-5 
3-2 4-4 6-10 14-6 21-1 26-6 

ADD THE FOLLONI NG NEW PPGES: 

i 22-1A 23-lA 27-3A 
iia 22-18 23-18 28-1A 
3-21A 22-3A 23-1C 28-2A 

21-2A 22-38 23-4A 32-6 
21-28 22-3C 23-48 32-7 

iia 

I NSTRUCTI ONS 

27-1 
27-2 
27-3 
27-4 
28-1 
28-2 
28-3 
28-4 
30-1 
32-2 
32-3 
32-4 
32-5 

j 
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REV ITEM 

I I 

1 

NASA - Manned Spacecrtlft C.ntw 
Ml'llllrt IUUS 

( INTRODUCTION & PURPOSE j 
MISSION RULES ARE PROCEDURAL STATEMENTS \!filCH PROVIDE FLIGHT CONTRO:.. PERSCN'€1.. WITH GUIDELINES TO 
EXPEDITE THE OECISiotHW<I� PROCESS. THE RULES ARE BASED ON AN ANALYSiS Of MISSION EQUIPMENT 
CCJ.lF!GURATlON� SYSTEMS OPERATIONS At-D CONSTRAINTS, FLIGHT CREW PROCEDURES, /lNJ MISSsa-. OBJF.CTIVES. 
THE DIRECTOR Of FLIGHT OPERATI ONS� � S PACECRAFT CENTER, 1-()USTON, TEXAS, HA.S THE OVERALL 
RESPONSIBILITY FOR THE PREPARATION, CONTENTS, AN> CONTROL OF 'THE FLIGHT MISSION RULES. 

MISSION RULES CAN BE CATEGORIZED AS GENERAL AAO SIISCIFIC. GEJ'IEAAL MISSION RULES CONTAIN THE BASIC 
PHILOSOPHIES USED IN THE DEVELOPMENT OF TH;;! FLIGHT MISSION RULES. SPECIFIC MISSION RUL!:.S PROVIDE 
THE SASIC CRITERIA FRCM WHICH REAL-TIME DECISIONS ARE MADE /IKJ WILL 8E FORMATTED AS FOLLOWS: 

A. THE COI\DITION/MALFIJf'£TICJ.l COL\.MII DEFINES Tt-£ FAILiJl.E. 

B. THE PHASE COU.J•'I·-l IDENTIFIES THE T IME INTERVAL IN WHICH Tt£ CCN:I:TION/1-'ALFUNCTION OCCURS. 

C. THE RULI� COLl.Hil DEFINES FLIGHT CONTROLLER ACTION f.IK)/at PROCEDURES THO.T "lJST BE ACCOMPLISHED AS 
A RESuLT OF THE CONDITION. 

D. THE CUF.:S/�TES/C<HENTS COL� PROVIDES THE FLIGHT CONTROLLER WITH AOOITI�L INf(J(MATION 
COOCERN!N> THE COI\DITION/MALFUNCTION /An:JIOR RULIN;. 

QEV CATF Sr:CT!ON I GROUP PAGE 

APOL1..0 9 FINAL 12/lS/68 INTROOUCTION AK) PURPOSE 
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REV ITEM 

1-1 

SECTION l • '�RAI.. GUlOELINfS 

NASA - MaiMMCJ Spacecraft Center 
MilliON IUt.ll 

I OMSF GENERAL RULES I 
rMISSION RULES ARE EFFECTIVE DURING THE LAUNOt �� FLIGHT /tiD RECOVERY OPERATIONS , MD DURING 
PRELALI-I� i TESTS lot!EN APPLICABLE. THEY AA£ BASED ON PRit-lAAY OB.JECTIVES AS STATED IN THf APOLLO FLIGHT 
MISSION ASSIGI'KNTS DOCLMENT M-0 MA 500-11. PROPOSED �ES TO THE PR!MAAY OBJECT ! VES STATED IN THE 
MI SS ION ASSIGMENTS DOCli-ENT SHALL REQUIRE AA/MSF /tPPROVAl.. 

l-2 THE DIRECTOR OF FLIGHT OPERATI�S � THE DIRECTOR OF LAlKH OPERATIONS OR THEIR DESIGNATED REPRESEI\'TA

TIVE WILL INSURE COORDINATION OF Tt£IR RESPECTIVE MISSION RULE CHA�ES WI'TH THE MISS!� DIRECTOR AND 
OTHER APPQOPR I ATE ORGAN I ZA T IONS. 

1-3 FOLLOWit-.G THE CDDT OR FRT, WHICHEVER OCClRS FI RST , MISSION DIRECTOR APPROVAL Al'lD CONC\JRRENCE WILL BE 
REQUIRED ON ALL RULES CHANGES AFFECT!!'(; SAFETY, ACC�LlSI"foiENT OF TEST OBJECTIVES, DEVIATIONS FROM THE 
NOMINAL MISSION .AND PRELAIJ>jCH CONS TRAINTS. CCM:URRENCE MAY BE OBTAINED VERBALLY IF TIME CONSIDERATIONS 
SO DICTATE, 

I 
1-4 I DURING TI-E CONDUCT OF THE MISSION, 1liE MISSION DIRECTOR WILL BE ADVISED OF ALL RECOtM:NDATIONS THAT 

INVOLVE CHANGES TO: MISSION OBJECTIVES, MISSION RULES, FLIGHT PLAN CONTENT, OR LALNCH/FLIGHT SAFETY. 

1-5 WITHIN THEIR RESPECTIVE AREAS OF RESP()ISIBILITY, THE COI'+IAND PILOT, THE LAUNCH DIRECTOR, FLIGHT 
DIRECTOR, DOD MANAGER FOR MSF SUPPOJ\T OPERATIONS, �D THE MISSI� DIRECTOR MAY TAKE OR RECC»''END ANY 
ACTl<l>! REQUI Rr::O FOR OPTIMl.M COIO.JCT OF THE MISS ION. 

I-ti THE CCM1AND PI LOT, SPACECRAFT TEST CC»WlM:TOR, L.AL.NCH VEHICLE TEST CONDUCTOR, SPACE VEHICLE TEST SUPER
VISOR, LALNCH OPERATIONS M.ANAGER, L.ALN:H DIRECTOR, FLIGHT IMRECTOR, 000 �'\�\NAGER FOR MANNED SPACE FLIGHT 
SUPPORT OPERATIOOS, OR THE MISSION DIRECTOR I"AY REQUEST A HOLD FOR CONDI TIONS WlTiiiN THEIR RESPECTIVE 
AREAS OF RESPONSIBILITY. 

l-7 DURlf\Ki THE CO\..NTDQWI.I1 Tt£ LAl.NCH VEHICLE /IHJ S PACeCRAFT PROGRAM MA.NAGERS AND RESPECTIVE CENTER OPERATIONS 
MANAGERS SHALL PROVIDE TECt-NlCAL ADVJ� PH) SUPPORT DIRECTLY TO 11-£ l.Alf.l01 OPERATIONS MANAGER AND 
LAUNCH DIRECTOR . 1HE LATTER TW WILL KEEP M MISSION DIRECTOR FULLY INfORtoED OF PROBLEMS AND PROPOSED 
SOLUTIONS. �If\Ki Tt£ FL.JGHT PHASI! OF OP!AATICHS, SIMILAR SUPPORT AS REQUIRED WILL BE PROVIDED TO THE 
FLIGHT DIRECTOR AND TH£ MSC DIRECTOR OF fLIGHT OPEAATI�. THE MISSION DIRECTOR WILL BE KEPT FULLY 
INFORI'£D BY THESE INDIVIDUALS OF PROBLEMS /IK) PROPOSED SOLUTICNS l:liRINi THE APPLICABLE PHASES OF 
THE MIS�li)N, 

!-8 WHEN TIME PERMITS, THE FAIL�E OF A MAN>ATORY OR HIGHLY DESIRABLE ITEM WILL BE REPORTED TO ThE M ISSION 
DIRECTOR 13Y n-IE LAl.NCH O I REC TOA OR 11'£ FLIGHT DIRECTOR. THE INITIAL REPORT WILL INCLUDE THE POSITION 
OR FACILITY THAT DETECTED THE MALFUNCTICJII, SUISEQt.elT'LY, THE MISS!()o.l DIRECTOR WILL BE INFORl'ED OF 
ESTIMA.TED TIME TO R::PAIR AHJ RECCJ+IiEIUD PROCEED, HOLD, RECYCLE, OR SCRUB ACTION AS IT DEVELOPS, 

MISSlOf\l P.EV DATE SECTION GROUP PAGE 

APOLLO 9 F!Nt\L lUlS/blS G.U ll:lf':LI tiES CJ.1SF bENERAL RULES 1-l 
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REV ITEM 

SECTI(')N I - GE�1E!W.. GUIDfl.IJIES - CCNriNUEO 

NASA- Manned Spacecr8ft Center 
IUIIION lULU 

I-9 IF A MANDATORY ITEM FAILS DURII\G THE C�, IT Wll.l. BE CORRECTED PRIOR TO t..At.M:H, HOLOIN:7 OR 
RECYCI.li\G THE COlMTXJnN /IS NECESSARY, IF A MIIHQATORY ITEM CN>N>T BE CORRECTED TO PERMIT LIFTOFr 
WITl-iiN THE LAl.NCH WINI:l0ol1 Tl-£ MISSION DIRECTOR MA.Y PROCEED WI'Tl-1 THE LA!JijCH AFTER APPROPRIATE COORDIN.A_-
Tl(JII WI""'i THE APPROPRIATE OPERAT!()'IS �0 PROGRAM KAN.AGERS. GENERALLY THE LOSS OF A t-WDAfORY ITEM 
WILL RESULT IN A SCRUB • 

1-10 /IS THE DeSIGNATE D REPRESENTATIVE OF THE PROGRAM DIRECTOR, CXIILY n1f MlSSI(JII DIRECTOR MAY SCRUB THE 
MISS!�. F�THER, THE MISS!(JII DIRECTOR RETAINS 111E PRIMAAY AUTI-ORITY TO (l()l.r.NGRAOE A �TORY ITEM. 
THIS AUTHORITY SHAl..l. BE EXERCISED /IS ClRCLMSTmCES DICTATE AND AFTER APPROPRIATE REC!l+'Etf:lATIONS 
FROM THE PROGRAM MANAGERS, LAl.NCH DIRECTOR, AND �"LIGHT DIRECTOR. 

1-11 CCXIISIDERATI� WILL BE GIVEN TO THE REPAIR OF ANY HIGHLY DESIRABLE ITEM, BUT IN NO CASE WILL THE LALNCH 
BE SCRUBBED FOR ANY SI�LE HIGHLY CESIRABLE ITEM. IF TWO OR to'ORE HIGHLY DESIRABLE ITEMS FAIL .AND/OR 
On1ER �RWATII\G CIRCLMSTANCES OCCUR, THE MISSION DIRECTOR MAY SCRUB Tl-iE MISSION AFTER COORDINATION 
WITH 111E APPROPRIATE OPERATIONS AND PROGRAM MANAGERS. 

1-12 THE COt.NTOOWN WILL NOT BE 1-ELD NOR THE LAUNCH SCRUBBED FOR FAILURE OF DESIRABLE ITEMS. 

1-13 WHEJ\EVER POSSIBLE, THE LAUNCH SITE /lND MCC WILL VERIFY TELB-ETRY READOUT DISCREPANCIES OCCURRI� PRIOR 
TO LIFTOFF. IF THE MCC LOSES A PARAMETER BUT THE LALNCH SITE HAS A VALID READOUT 1 TI£ MCC WILL 

CONTINUE ON THE LAUNCH SITE READOUT. Tl-iiS IS TRl£ EXCEPT FOR THOSE MAN>ATORY PAIW£TERS (LISTED IN 
THE FLIGHT MISSI(JII RULES) UPON 't.+iiCH MISSION RULES ACTION IS 1AKEN. IN THIS CASE, A HOLD MAY BE CALLED 
TO EVALUATE THE PROBLEM. 

1-14 THE COl,t.ITDOWN WILL C�lNIJE WHERE POSSIBLE CONCURRENTLY WITH CORRECTICJ'tl OF /IN EXIST!� PROBLEM. • 

I-15 't.+iERE POSSIBLE� ALL M.6NUA.L ABORT REQl.eSTS FRCJo1 THE GROlN> Dl.fU!'G E'LIGHT WILL BE BASED ON T\oiO 1:-llEPENOENT 

l-16 

INOICATI�S OF THE FA ILURE. CREW ABORT ACTICJ-4 WILL NORMALLY BE BASED UPON TWO C\..ES, 

PRIOR TO LIFTOFF1 THE DIRECTOR OF LAL.NCH OPERA.TI�S WILl. BE RES�IBl.E FOR ALL �TIONS IN THE EVENT 
OF LAUNCH SITE EI'ERGENCIES, EXCEPT FOR RECOVERY OPERATIONS OF SPACECRAFT !H> CREW RESULTING FRCl-! A PAD 
ABORT. 

1-17 THE LALKH OPERA TIONS MAN.IIGER MAY SEND fJl.t ABORT REQUEST FRa-1 THE Tiro£ ll£ LALNCH ESCAPE SYSTEM IS  
ARME D  I..M'IL THE SPACE VEHICLE REACHES SUFFICIENT A.LTJTl..()f T O  C LEAR  Tl'£ T OP  O F  THE LMBILICAL TMR. 
THE CRITERIA FOR SENDII\G AN ABORT REQl.eST WILL 8E ESTABLISt-£0 IN THE LAI.H:H RULES, 

--·�----+---�--------T-----------------------------�--------------------��--------� 
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SECTION 1 • G!!'S,A,L. G'.JlDeLlNPS • � .r...J!LJ 

NASA - MeMIHI lpececraft C....., 
MIAION IUUI 

FRa-1 LIFTOFF TO TCM!!R CI.!AR, THE � I)IRICTOR � FLlliHf 01..:. WtU. ._V! CllaltR!NT RESPCN»IIILITY 
FOR SEI\01� AN AQT REQUEST , M CRIT!IUA !'at SEU:HI'G AN ABORT �T WtUG THIS PER!Cll WIL.L BE 
ESTABLISHED IN THE LAUNCH AND FLIGHT RULES RESPECTIVELY. 

I-19 THE LA�H OPERATIONS �ER WIL.L Jf*QRM MCC WHEN TI1E SPACE VEHICLE CLfARS M l.MIL::AL TOWER BY 
SAYII\G 11CLEAR. TOWER11 OVER �E OF 11£ LOOPS FRa-1 KSC TO MCC. 

l-20 IN THE EVENT OF t-0+-CATASTROPHIC SPACE VEHICLE COLLISION WITH THE l.M!II.ICAL TOWEl( OR OTHI!R CCM"IJIGENCIES 
W11CH DO l-OT REQUIRE IM'EDIATE ACTION, THE L.ALH::H OPEAATICN: �ER WILL CONTINJE TO EVA�TE Tt£. 
EXTENT OF THE DAMAGE Al\0 PROVIDE II'I'ORM6.TION TO THE FLIGHT DIRECTOR FOR P#'f ACTI� I'ECESSAIY AFTER 
I.M8 I L I CAL TOWER Ct.WANCE. 

I-21 CCM'LETE GRCLN) CONTROL Of THE SPACE VEHICLE PAS5ES TO Tl£ FLIGHT DIRECTOR WHEN M SPACE VEHICLE 
REACHES SUFFICIENT ALTITUDE TO CL.EAR THE TOP OF THE UMBILICAL TOWER. 

I-22 IN THE MCC, THE FLIGHT DIRECTOR, FL.lGHT rmwucs OFFICER � BOOSTER SYSTEMS ft.GH£ER WILL �VE 11-£ 
CAPABILITY TO SEI\0 AN ABORT REQUEST SIGNli.L. THE CRITER IA FOR SEI\OIJIG AN ABORT REQUEST WILL BE 
ESTABLISHED IN THE FLIGHT RULES. 

I-23 THE COMoWI> PILOT MAY INITIATE SUCH II'I'LJGHT ACTI� AS HE DEEMS ESSENTIAL FOR CREW SAFETY. 

I-24 FLIGHT CREW SAfETY SHALL TAKE PRECEDENCE OVER THE ACCOMPLISI'f£NT OF MISSION OBJECTIVES. 

I-25 IN THE EVENT OF C��ICATIONS LOSS BE'T'WEEN 1l£ !WotED SPACE FLIGHT NE1'WORIC AHJ M SPACECRAFT, THE 

CCMW[) PILOT WILL ASSlK: RESPONSIBILITY FOR MISSI� CCHXJCT AS DESCRIBED WITHIN M FLIGHT RULES. 

l-26 THE FLI GHT DIRECTOR, THROt.GH TI-E RECOVERY COClUHI'tl.TOR1 WILL PROVIDE THE 000 � FOR MAtN!D SPACE 
FLIGHT SUPPORT OP.ERATIONS THE PREDICTED LOCATI(lo,l AHJ TIME OF SPLAS�. 

I-27 THE 000 �ER FOR � SPACEFLIGHT SUPPORT OPERATICHi IS RESPONSIBLE FOR RECOVERY AHJ <nfWI) AHJ 
CONTROL OF 000 RECOVERY FORCES. RfC�Tlctol51 GUIDELIIIES AK> REQUIREMENTS, AS SET FORTH BY NASA, 
WILL BE CONSIDERED TO EFFECT SAFE AND EXP!DITIOOS RECOVERY OF THE FLIGHT CREW NQ SPACECRAFT. 

RULE NU-IBERS 1-28 THROLGH 

1-3 S ARE RESERVED 
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NASA- ManM4 Spacecreft Center 
MtUION IUI.IJ 

REV ITEM 

A 

[ DEFINITIONS j 
1-36 REOLJt:£: A REDLINE VALUE IS A I"AXIt-IJ.t ANO/OR MINl"'-M LIMIT OF A CRITICAL PARNETER. NECESSARY TO 

IDENTIFY VEHICLE, SYSTEM, Af'.D CCJ-IPONENT PERFORM�E AA0 OPERATia-.1. REDL!NE VALUES WILL BE ESTABLISHED 

l-37 

SUCH THAT FURTHER DEGRADATIONS OF THf: SYSTEM OR t()I.PONENT COOLD LEAD TO A FAILURE :0 AC COMPLISH THE 
PRif-IAAY MISS I�. 

REDLINE FUNCTION: A REDLINE FUNCTioti iS A PAR.AM!TER TWI.T HAS BEEN IDENTIFIED TO �!TOR THE FI.N: TIONI� 
OF A UNIT TO INSLIRE THE OPERATIONAL PERF�E Of' THAT l»4IT IS ACCEPTABLE TO MEET THE PRIMAAY MISSION. 
REDLINE FI.H:TIONS ARE W>J()ATORY, 

l-38 PRif-IAAY OBJECTIVE: A STATEMENT OF THE PRif-IAAY PURPOSE OF FLIGHT. WI£N USED IN CENTER CONTROL 
DOC\H:NTATION THE PRif-IAAY O BJECTIVE 1-\A.Y BE AMPLIFIED BUT NCiT 1-a>IFIED. DETAILED. TEs; OBJECTIVES 
WILL BE GENERATED AK:J AMPLIFIED TO FUlfiLL EACH r-m:.src;� oe..JECT!VE. 

I-39 PRINCIPAL DETAILED TEST OBJECTIVE: A DETAILED TEST OBJECTIVE 'v!HICH MUST BE ACCOMPLISHED PRIOR TO THE 
LUNAR l.At()J� MISSION. ANY PRINCI PAL DETAILED TEST OBJECTIVE IIOT SATISFACTORILY C()-IPLE.TED ON THE 
ASSIGNED MISSION CAN BE ATTEMPTED CJil A SUBSEQUENT MISSHJN WITI-OJT MAJOR IMPACT. 

I-1+0 MAJIOATORY DETAILED TEST OBJECTIVE: A PRINCIPAL DETAILED TEST OBJECTIVE lt.tiiCH KJST BE SATISFACTORILY 
COMPLETED � 'THE ASSIGNED MISSION. FAILURE TO DO SO WOOLD UN:>ULY COMPRC»IISE SUBSEQUENT FLIGHT 
SCHEDULES AK:J/OR �EQUIRE SUBSEQUENT SPACE VEHICLE RECONFIGURATION. 

I - 1+1 SECCN:lAAY DETAILED TEST OBJECTIVE: A DETAILED TEST OBJECTIVE lritiiCH \o«>ULD PROVIDE SIGNIFICANT DATA OR 
EXPERIENCE BUT w-ilCH IS IIOT A PREREQUISITE TO TH E LutAA I.At<DIN; MISSIC1-I. 

1-42 MAt-DATORY (M): A MAI>DATORY I TEM IS A SPACE VEHICLE OR OPERATIC»W. SUPPORT E:I»£NT TriA.T IS ESSENTIAL 
FOR ACCC»1PL I St+1ENT OF THE PRIMARY Ml SS I a-!, WHICH I NCL.OOES PRELAUNCH, FLIGHT, AK:J RECOVERY OPERA TI (X\15 
THAT INS�E CREW SAFETY AN) EFFECTIVE OPERATIONAL CONTROL AS WELL AS TJ-£ ATTAitfENT Of TJ-£ I'WOATCRY 
DETAILED TEST OBJECTIVES. 

1-'+3 

I-41+ 

HIGHLY DESIRABLE (te): A HIGHLY DESIRA5LE ITEM IS A SPAC E VEHICLE OR OPERATIONAL SUPPORT ELEMENT THAT 
SUPPORTS AN) EIIHA.NCES THE ACCC»1PLISHo£NT OF THE PRII'\A.RY MISSION AAO IS ESSENTIAL FOR THE ACCCM»List+£NT 
OF THE PRINCIPAL DETAILED TEST OBJECTIVES . 

DESIRABLE (D): •A DESIRABLE ITEM IS A SPAC E VEHICLE El.EJ£NT CR OPERATIONAL SUPPORT ELEMENT THAT IS r-«>T 
ESSENTIAL FOR THE ACCa.1PLISt+1ENT OF Tt£ PRII'\A.RY MISSION, 

' 

I -4S PROCEED: CONTINUE IN ACCQRD.I\NCE WITH PRESCRI BEO CCll.MClO'ftt.4 PROCECI.IRES. 

l-1+6 !:2bQ: INTERRUPTION OF Tt£ CClUNTIX7WN FOR I.N'AVORABLE WEATHER, REPAIR OF HARDWARE, OR CORRECTION Of 
CONDIT IONS UNSATISFACTORY FOR L.AlKH OR FLIGHT. 

MI SSION REV GATE SECTION GROUP PAGE 
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REV l TEM 

St:Cl ION I - i.>ENCAAL :iUIDE:..INES - •:ONC!..V.A::l.> 

NASA - Manned Spacecraft Center 
MISSION IUUS 

l-47 COUNTDOWN: THE PERIOD OF TIME STARTII'G WITH �UNCH VEHICLE POWER UP FCR THE LAUNCH (OR SIMJ�TED 
LAUNCH) w-tiCH INCLUDES SERVICE STRUCTURE REJv\OVAL, �UNCH VEHICLE CRYCGENIC TANK!!�¥;, SPACECRAFT CLOSEOUT, . .:..t-.o THE TERMINAL COUNT. 

l-48 hOLD-POINT: A PREDETERMINED POI�'T WHER; THE COUNT� 1'1AY BE CONVENIENTLY INTERRUPTED. 

1-49 

l-50 

RECYCLE: THE COUNTDOWN IS STOPPED AND RETURNED TO A DESIGNATED POINT OR AS SPECIFIED IN THE LAUNCH 
MISSION RULES. 

�: THE LAUNCH IS POSTPONED. 

1-51 CUTOFF: THE AUTCMO.TIC � 1'1ANUAL C� TO STOP THE LAUNCH SEQUENCE AFTER INITIATION OF THE �TIC LAUNCH SEQUENCE START." 

1-52 LIFTOFF: THE EVENT DETERMINED BY THE INSTR\Jv\ENTATION UNIT u-IBILICAL DISCONNECT SIGNAL AND IS THE 
POINT IN TIME WHEN PLUS TIME COMMENCES. 

l-53 �: MISSION TERMINATION BY UNSCHEDULED INTENTIONAL SEPARATION OF THE SPACECRAFT FROM THE LAUNCH 
VEHICLE PRIOR TO �BITAL INSERTION. 

I-54 EARLY MISSION TERMINATION: UNSCHEDULED INTENTlONo\L MISSION TERMINATION AT OR AFTER ORBITAL INSERTION. 

1-55 MEASUREMENT: A MEASUREMENT IS A SPECIFIC DATA C�EL OF INSTRUMENTATION I"DNITORII'G A SII'GLE FUNCTION. 

1-56 INSTRU<IENTAT!ON: INSTRUVIENTATI� IS THE EQUIPMENT THAT ACQUIRES, TRANSMITS AND MOOITORS DATA F� 
PERFORMANCE EVALUATlON OF SPACE VEHICLE AND OPERATI�L SUPPORT ITEMS. 

,'1j SSICN REV S:C:CT I ON GROUP PAGE 
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REV ITEM 

1-1 

SECTION 1 - GENERAL RULES AND SOP'S 

NASA - Manned Spacecraft Center 
MISSION lULlS 

I GENERAL I 
THE FLIGHT MISSION RULES OUTLIP£ PREPL..JW>£0 DECISIONS DESIGNED TO MINIMIZE THE AI'O.tjf OF RfAL-TIMf 
RATI<JW.IZATI� REQUIRED \ltifN fOHOIINAL SITUATIONS OCC� MHG Tt£ TERMINAL COLM"tO.N, THE FLIGHT 
PHASE, AND RECOVERY OPERATICHi. 

1-2 w-e£VER POSSIBI..£1 THE CREW Pn> GROLN> WILL VERIFY ALL MALFI.KTICliiS. w-Et-EVER THERE IS A CONFLICT 
BETWEfN SPACECRAFT /IW GROlH> TEL.f1o£TRY READOUTS, THE SPACECRAFT READOUTS ARE PRIJI£ (ASSl.MII'G THE 
SPACECRAFT HAS ADEQUATE INSTRlf'ENTATION .6K> THAT APPLICABL£ SPACECRAFT COCKPIT READOUTS ARE 
OPERATIONAl.). 

1-3 IF AA Al.TERNAT!: MISSION IS REQUIRED, MISSION Ofl.JECTIVES WILL BE OELET!:D IN ACCOROIINC£ WITH THE 
PRIORITY OF OB.JECTIVES STAT!:D IN THE FLIGHT OPERATIONS RUlES. L.OWER ORDER OB.JECTIVES WILL hOT 
BE A'T'J'CM»TED IF OOit>«i SO MAY CCMPROMISE THE ACC(KILJSt+£NT OF OBJECTIVES OF A HIGHER PRIORITY. 

l-It SPACECRAFT L..Al.tK:H WILL NOT BE ATTEMPTED IF � SPACECRAFT SYSTEMS MALFU'�TIONS WILL LIMIT THE 
MISS!� OURATICJol SUCH THAT ACC<M>LISI+£NT OF THE MO.NOATORY PRINCIPAL DETAILED TEST OBJECTIVES WILL 
BE C�ISED. 

1-5 wt£N A CONFLICT OF FLIGHT. PLAN ACTIVITIES OCC�S, THE FLIGHT DIRECTOR WILL DETERMlr-E THE PRIORITY 
OF ACTIVITIES, 

1-6 IN SOE INSTANCES, THE SPECIF-IC. MISSION Rl.l.ES MAY OEVIAT!: FR!»oo THE Get-.f:RAL GUIDELII>ES CONTAIP£D IN 
PART I OR FI01 THESE GEP£RA1. RULES, THE SPECIFIC MISS!� RULE WILL APPLY IN Al.L CASES, ,6HO THE 
OEVIATICHi FRaol TriE GEP£RA1. GUIOELlt-.f:S WILL BE NOTED. 

1-7 THE AUT<J1ATIC EOS (TWO EI'GINE OUT /IW OVERRATE CAPABILITY) WILL BE F� CLOSED LOOP, 

1-8 THE FLIGHT DIRECTOR MAY, AFTER ANALYSIS OF THE F.LIGHT, CI"OOSE TO TAKE AAY I'£CESSAAY ACTICJol REQUIRED 
FOR THE SUCCESSFUL C()olpLfTI� OF THE MiSSION. 

1-9 Ml SSICJol RUI.f LIMITS THAT ARE CONSIDERED TO BE INTERIM OR l.NCONFIJM:D I'«.MBERS WILL BE IJIIOE:: _JP£0 IN 
THIS Pl..eLICATI� /IW Al.L SUBSEQUENT REVISICliiS lHTIL THE �RS ARE CONFJRIED BY THE RfSpa.jSJBI.f 
NASA .AGENCY. 

MISSION REV DATE 
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REV ITEM 

SECTION l - GEIIERAL. RULfS N-10 Scr>'S - CCI1TII'«J!D 

NASA - Mannecf Spacecraft Ceftter 
MISSION IUUI 

1-10 THE SYSTEM� LIMITS LISTED I N  THESE RULES ARE THE ACTUAL VEHICL;; LIMITS AS WELL AS THEY ARE � 

AND lJ'.JDERSTOOD At-.0 ARE I\OT BIASED TO C�PENSATE FOR TIM E  DELAYS OR � INSTRLMENTAT!ON ERRCRS 
IN THE OVERALL DATA SYSTEM. 

1-11 UNLESS STATED OTHERWISE, MANDATORY ANr '"GHLY DESIRABLE INSTRLMENTATION REQUIR&aN'TS ARE SATISFIED 
BY EITHER ONBOAAD OR PCM CAPABILITY. 

1-12 MIINDATORY SPACE VEHICLE INSTR\Jo1ENTATION FOR THE 1�ES OF FLIGHT MISSION RUlES MUST BE IN � 

WITH THE FOLLOWir-G CRITERIA: (REFERENCE Ct�SF GENERAL RULE I-42). 

.'l., REQUIRED TO INSURE FLIGHT CRE W SAAETY, 

B. REQUIRED TO IMPL.Ef'o'CNT RULES RESULT!� IN LAlR'-lCH ABORTS. 

C. REQUIRED TO IMPLEMENT RULES RESULT!� IN EARLY MISSION TERMINATION. 

D. REQUIRED TO MAKE DEC:�SION TO COOTINUE TO Tt-£ NEXT MISSION PHASE. 

THE MANDATORY lNSTRl.MENTATIOO LISTIJ'GS IN THIS DOCl.MNT WILL BE CABSS-REFERENCED TO THE APPROPRIATE 
MISSION RULE MEETl/IK; THE ABOVE CRITERIA. 

1-13 THE CRITERION FOR CA.TEGORIMIIG INSTRL.MENTATION AS HIGHLY DESIRABLE IN THE FLIGHT MISSION RULES IS 
ANY lNSTRl.MNTATION REQUIRED FOR �L SYSTEMS M.ANAG&ENT OR REQUIRED FOR FLIGHT CONTROL DECISIONS 
NOT IN THE ,"'A,\jDATORY CATEGORY. 

1-14 RF C()IMA.NDS WILL NOT BE TRANSMITTED TO THE SPACE.CWT OR LAlH:il VEHICLE OURIIG n£ t.AI..N01 PHASE l.tfL.fSS 
SPECIFIC MISSION RULES ARE INVOKED Wi:CH REQUIRE CCJ+I.AND ACTIVITY. 

1-lS THE LAUNCH OPERATIONS MANAGER WILL INFORM Tt£ FLIGHT DIRECTOR W'£N Tt-£ SPACf '.'EHICL! HAS CLEAAfO Tt£ 

LNSILICAL TOWER BY STATIJ'G 11CLEAR TQER11 OVER OW#EL 111. 

r.ULE NLMBERS 1-16 THROUGH 
1-25 ARF. RESERVED. 

Ml SS l Ct'j REV DATE 
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REV ITEM 

SECi 1� 1 - GENEAAL RULES AND SOP'S - C�'TINU!D 

NASA- Manned Spoc.craft Center 
MISSH)N IUW 

( DEFINITIONS I 
1-26 �: AS SCJCX'.l AS PRACTI CABLE (I .E., AS SOON AS POSSIBLE N«J REASCH.BLE�. 

1-27 PTP: A PREFERRED TARGET POINT IS A STRATEGICALLY LOCATED SET OF COORDI NATES FOR W'HOi THE SPACECRAFT 
SHOULD BE TARGETED IF IT BECCM:S NECESSARY TO LAND ().j THAT REVOLUTION. 

1-28 

\-29 

l-30 

ATP: AN "ALTERNATE TARGET POINT" IS A STRATEGICALLY LOCATED SET OF COORDINATES CHOSEN TO PROVIDE 
�PACECRAFT TARGET POINT MIDWAY BfTWEEN PTP'S. 

NEXT BEST PTP: A PREFERRED TARGET POINT W11CH CAN BE REACHED BY Tt£ SPACECRAFT WITHIN TI·E COOSTRAINTS 
IMPOSED BY THE SPACECRAFT PROBLEM CAUS ING AN EARLY MISSION TE�INATION AND ALLOWING THE BEST POSSIBLE 
REENTRY AND LANDING AREA CONDITIONS. 

CRITICAL BURN: A BURN WHICH l-UST BE ACCOfoPLISHEO TO MAINTAIN PN ACCEPTABLE LEVEL OF CREW 
SAFETY. FOR THE PbiRPOSE OF MISSJ().l RULES, THE FOLLOWIN; ARE Tt£ Pl..A't£0 CRITICAL BURNS: 

A. �-'DOE I I I ABORT BURNS 

B.,. MODE IV CONTIN;ENCY ORBIT INSERTION B�S 

C. APCXiEE KICK BURNS 

D. OEORBIT BURNS 

E. RESCUE BURNS 

F. CSI, CDH AND TPI (LM VEHICLE) 

1-31 NON-CRITICAL fUBtf: A BURN W1ICH NEED I'.OT BE ACt:CH>LISt£0 TO MAINTAIN AN ACCEPTABLE LEVEL OF CREW. 
SAFETY. 

l-32 EARLY ST.AGH�: l.NSOifDULEO INTENTIONAL SEPARATION OF THE S•IVB STAGE FRCJol Tt£ S-11 STAGE. 

1-33 CCNTlt'Q:NCY ORBIT INSERTION (COl): A SPS PROPULSIVE �UVER .,..HOi WILL PROVIDE CSM INSERTICN INTO A 

MISSION 

.SAFE ORBIT (Hp � 75 NM) IN THE EVENT OF PN SLV FAILURE OCCURRI!'.G IP+IEOICATELY PRIOR TO INSERTION, OR 

IN THE EVENT OF DEGRADED SLV PERFORI"IANCE. 

REV DATE SE CTION GROUP PAGE 
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REV ITEM 

SECTION 1- GENERAL RULES AND �;� - CON7INUEO 

NASA- Manned Spacecraft Center 
�:suON auw 

1-3'+ 5-IVB DeSTRUCT PACKAGE SAFI�: THE EMERGENCY DESTRUCT PACK.6GE IS SAFEO B'!' n£ RSO TRANSMITTI� A 
CQiooKIJNO WHI CH PER.t-\ANENTL Y REMOVES POrtER FROM M! RAIIG£ SAF!TY RECEIVER!. 

1-35 S-IVB ORBITAL SAFI�: A PASSIVATION SEQI..ENCE IN I+IICH S-IVB I.OX, LH2, AND HIGH PRESSURE SMRES AA£. 
DEPLETED. 

1-36 PRELAUNCH PHASE (PRELN): THE TIME INTERVAL FROM THE CCl'IPLETlC'N OF THE FLIGHT READINESS REVIEW 
TO LIFTOFF. 

1-37 FLIGHT PHASE: THE TIME INTERVAL FROM LIFTOFF TO SPLASHDC:!WII. LISTED BELOW AAE M MISSION �S 
WHICH C(.M)RISE THE FL IGHT PHASE. THE PH�SES ARf LISTED BY VEt11CLE .tH) WILL BE USED IN THE PHASE 
COLlH-1 OF FEC/TSG FORM 291 TO IDENTIFY THE MISSICAII PER ! OO OF ACTIVITY FOR w-IICH A SPECIFIC RULJ� IS 
APPLl CABLE. 

A.� 
1. LAl.NCH PHASE : FROM LIFTOFF THRO\..GH INSERTION. (TBl THROI.GH TB'+) 

B. 

2. ORBIT PHASE: FR0'-1 INSERT!CAII TO CSM/S-IVB SEPARATION FOR�. (TBS) 
3. TD&E PHASE: FRCJ-1 CSM/S-IVB SEPARATION THROUGH � EJECTICN FROM SLA. (TB5) 
4. TRANSLLNAR INJECTION (TLI) PHASE: FRet-\ LM EJECTION TO CCM>LETICJ-1 OF S-IVB SUPPORT. THIS 

LM 1: 
2. 

3. 

'+. 

5. 

PHASE INCLUDES S-!VB RESTARTS ANO ORBiiAL SAFI�. (TBS THROUGH TB9) 

DOCKED PHASE: THE TIME INTERVALS DURI� WiiCH THE LM AND CSM AAE DOCKED. 
l..N)QCKED PHASE: THE TIME INTERVAL DURING \ltti01 A f\Wot.£0 LM IS SEPARATED FRCJo4 CSM FOR STATION 
KEEP!� (MAXIMIJ-', SEPARATION DISTANCf OF �  500 FT). 
EVA PHASE: THE TIME It-t'TERVAL DURING WiiOi THE EVA CRE� IS INDEPENDENT OF M LM ECS NID 
REQUIRES EMU FOR LIFE SUPPORT. 
RENOEZVOUS PHASE: :rHE TIME INTERVAL FROM THE CSM SEPARATION MANEUVER FOR MINI-FOOTBALL TO 
LM/CSM DOCKING AT END OF RENDEZWUS. 
l..fiMAIIM:D PHASE: FR()III FINAL LM SEPARATION OR JETTISQ\1 TO C<M>LETION OF LM ACTIVITIES. 

c. � l • lAlJijCH PHASE : FR0'-1 LI FTOFF THROUGH INSERTION, 
2. ORBITjS-IVB) PHASE: FR� INSERTJQ\1 TO CSM/S-IVB SEPAAATI� FOR mE . 
3. TP&E PH'ASE: FR<i"i CSM/S- I VB SEPARATICN THROUGH LM EJECTION fR()III SLA. 
4. DOCKED �E: TI-E Til'£ INTERVALS CllltlNG lrtiiOt THE LM NC> CSM ARE DOCKED. 
5. EVA PHASE: THE Til'£ INTERVAL Dl.Rl� \+IICH M EVA CRfWio\fiN IS HUPea!NT OF M Ll'l ECS AND 

REQUIRES THE EMU FOR LIFE SUPPORT. 
6. I.N)()Cl(.ED PHASE: THE TIME INTERVAL �Jt-G w-il01 A I'WtED LM IS SEPARATED FRO-\ CSM FOR STATION 

KEEPINi CMAXIMl..M SEPARAT I ON DISTANCf OF � 500 FT). 
7. RENDEZVOUS PHASE: THE TIME INTERVAL FRCJo1 n£ CSM SfPAAATl� I'W£lNER FOR MINI-FOOTBALL TO 

LM/CSM DOCKJNi AT eND OF .RENOEZVOUS. 
B. ORBIT (SOLO) PHASE: CSM ACTIVITIES FR� LM SEPAAATI� TO £EORBIT Bl.RII CUTOFF. 
9, ENTRY PHASE: FR0'-1 OEORB I T BURN CUTOFF TO !'iP�. 

1-3!) RECOVERY PHASE: THE TI"'E INTERVAL FRQ'ol SPL.ASHOCW-l TO DELIVERY OF M FLIGHT CREW ANO SPACECRAFT TO 
DESIGNATED L.NIDBASED INSTALLATIONS. 

Ml SSION REII f DATE SECT lCAII GROUP PAGE 
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REV I TEM 

SECTION l - GENERAL RuLES /INO SC?'S • CONTINUED 

NASA - Manned Spacecraft Center 
MilStON lULII 

1-39 REENTRY DEFINITIONS: 

l-l.tO 

A. AUTQ"ATIC - REENTRY CONTROLLED BY CMC 'v.HICH OUTPUTS BANK AAGLE Ca-w.NDS TO THE RCS. 

B. CLOSED LOOP - REENTRY CCNTROLLE D BY THE CREW MANLW.L.Y FLYit\G BANK At-GLE MODULATION USit\G CMC 
ENTRY PROGRAM OUTPUTS. 

C. OPEN LOOP REENTRY - REENTRY CONTROLLED BY THE CREW USIII¥i SPACECRAFT DISPLAYS AH0 FLYIIIG: 

1. BAN< ANGLE (RL 0-90) M-D RETRB (RR 0-90), 
2. CONSTANT BANK AAGLE - CONSTANT BANK /�niLES >90 DEGREES WILL NOT BE FLOWN EXCEPT \ttt!EN SKIPOUT 

RULE IS VIOLATED. 

3. ROLLI� ENTRY - MAINTAIN COOSTAAT 18 DEGREES PER SECON:l ROLL RATE. 

4. EMS RANGit\G - CONSTANT B#lK ANGLE IS HELD TO �_THEN THE R.An>E TO GO DISPLAY AND THE RPH;E 

POTENTIAL LINES ARE CCMPARED TO MODULATE THE BJ11« .6NGLE. AT RETRB THE PRESENT fW.a< AN:":.I..E 
IS REVERSED. 

ALTERNATE MISSICN: ANY DEVIATION FROM THE �INAL MISS!� Tl�Lit£ WHERE Fl.RTHER MISSIQ\0 O BJECTIVES ARE 
CONSIDERED BEFORE THE END OF THE MISSION. 

l-41 CONTINL£ MISSICN: THE COOTINUE MISSION RULit\G FOR MALF\..NCTlOOS INDICATES lr!AT THE MISSIOO WILL BE CON
TINUED IN ACCORDANCE WITH PRESENT PLANS I..NLESS OVERRIDit\G FACTORS ARE PRESENT lriHICH "-0\JLO CAUSE 
SELECTICN OF AN ALTERNATE MISSION CHOICE. 

MISS I� 

RULE NLMBERS 1 -42 THROI1>H 
1 -45 ARE RESERVED. 

REV DATE SECTION PAGE 
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REV ! I TEM � 

SEC T I ON  1 - GENERAL RULES ltH) SOP ' S  - CONTINUfD 

NASA - Manned Spacecraft Center 
MISSION IUUI 

["C"RTTERIA FOR TARGET POINT SE LECTION I 
1-46 THE CRI TERIA L I STED SEL()I WI LL BE USED '*EN CHOOS lf'G BEMEN TWO OR � TARGET POINTS . T!-£ 

CR I TICAL I TY OF THE M I SS ION S I TUAT I ON  WI LL AFFEC T  THE APPLICATI� OF THESE CR I TERIA. 

PRIOR I TY 

ACCEPTA5LE WEAl'HER CCl'IIDITIONS FOR RECOVERY OPERATIONS 1 
CAPAB I L I TY OF nECOVERY FORCES 2 
C�I CATION WITH THE SPACECRAFT FRQ'-1 A Gfr:l\.N> STAT I Q.l  AT LEAST 3 
40 MINUTES PRIOR TO OEORB I T  BURN 

SUFF I CI ENT DAY L I GHT FOR RECOVERY OPERAT IONS 

A GROUND STAT I Cl'll FOR POST-DEORBI T  BURN TRACK I NG  

VO I CE CONTACT PRI OR  T O  AND OUR!� DEORB I T  BURN 

POST-BLACKOV'T TRACK I NG  DATA AVA I LABLE FOR REENTY (ASSLMES 
PRE -BLACKOUT ACQU 1 S I T  I CJ.I) 

GRO\JiiD STATICl'IIS AVA I LABLE TO OBTAI N DE LTA VC READOUTS liND TO 
PASS CP.EW BACKUP GU I DANCE QUANTI T I E S . 

'+ 

5 

6 

7 

8 

M I SS I ON  REV DATE SECT I ON  GROUP 

APOLI.D 9 F l NA.L 12/1SJ68 GEt-EAAL RULES fNJ SOP ' S  

FEC/ TSG Form 292 ( AUG o:: i 

TARGET POINT SELECTION 
CRITERIA 

PAGE 
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REV I TEM 

SECTION l - GENERAL RULES AND SOP ' S  - CONTINUED 

NASA - Manned Spacecraft Center 
MjSSION lUW 

I PRE LAU NCH RULES l 
1-47 MANDATOR! - lHE COONI Z.ANT FLIGHT C()\jTROLLER W I LL RE.Ql.eST A HOLD OR A CUTOFF FR� Tr£ FL IGHT D I RECTOR. 

IN CASE OF A LOSS OR FAI LURE OF A MI\IIDATORY I TEM. PRIOR TO I::! MI N , , FAI LURES OF �TORY ITEMS W I LL 

1-48 

l-50 

MISSIOO 

BE �F I RMED PRIOR TO RE.Ql£ST !fll> A HO LD  OR A CUTOFF. AFTER l:.l MIN.,  CUTOFF WI LL BE REQLESTED FOR 
MANDATORY !'WAS WITHOUT VE R I F I CAT I ON  DUE TO THE LIMI TED TIME REMAIN i tG ,  AT !:l9. SEC • ., ALL MANDATORY 
I TEMS WI LL REVERT TO HIGHLY OE S I RABL.E ·· ::ss SPECIFI CALLY DE S IGNATED AS f::W(lATORY TO L/0. REFERENCE 
LALNCH MI SSION RULES OOCLMENT, I TEM  TBO FOR SPE C I F i C  PROCEDURES , 

H IGHLY DESI RABLE - THE COGN I ZANT FLIGHT CONTROLLER W I LL JI.IOTI FY THE FLIGHT D I RECTOR IN CASE OF A LOSS 
OR A FAI LURE OF A HIGHLY DES I RABLE I TEM(S ) ,  A HOLD tolAY BE CALLED BY THE FLIGHT DIRECTOR TO REPAIR 
TH I S  I TEM(S) W1EN IT IS Ca-NEN! ENT .t>ND IF THE ESTIMATED THo£ TO REPA I R  OR REPLACE THE I TCJoi(S) I S  
ACCEPTAB LE .  ALL HIGHLY DE S I RABLE 1 TEMS REVERT TO �S I RABLE AFTER AUTO SEQUENCE START . 

DES IRABLE - FLIGHT C()ljTROLLERS WI LL NOT CALL HOLDS FOR THE LOSS OF DES I RABLE I TEMS AS THEY ARE PLACED 
IN THI S  CATEGORY BECAUSE THEY ARE I TEMS OF SUPPORT \IIHI CH  ARE OF M I NOR IMPORT.ANCE TO FL IGHT OPERATIONS . 

MANUAL CUTOFF W I LL NOT BE ATTEMPTED FROM T-1 1  SECONDS (ENGINE I GN I T ION) TO T-0 . 

RULE NUMBERS 1�51 THROUGH 
l-60 ARE RESERVED, 

REV DATE SECT I ON  

GEtiEAAL RULES ANO SOP 1 S 

GROUP 

PREL.Al.NCH RULES 

PAGE 

l-7 
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REV I TEM 

SECT I ON  1 - GENERAL RULES AND SOP ' S  ·• CONTI Nl£D 

NASA - Manned Spacecraft Center 
MISSION IUUS 

I LA U N CH ABORTS I 
1 - 5 1  ABORT REQJEST COI+WIDS ARE CDI+IANDS TRAASMI TTEO FR� THE MC C  OR LCC WHlCii I LLUMI NATE THE ABORT REQJEST 

L I GHT CN THE CO'+YIND PI LOT ' S  PANE L .  T �  "ABORT LI GHT "  AND A VOI C E  REPORT "ABORT1 1 <1w'ER A/G ARE C�-
SIDERED TWO CUES FOR THE CREW TO TAKE THE NECESSARY ACT I ()oj  TO ABORT THE MI SS J ()oj ,  T HE  GRCU.ID W I LL USE 
TWO INOEPENDENT CUES PRI OR  TO TRAASMJ TT I NG  "ABORT REQJE ST . "  ADD I T I Cl'JAL CUES FOR THE CREW W I LL COI"E 
FRCM GIBOARD I NO I CAT I ONS .  

1-62 WHENEVER POSS I BLE, ALL ABORTS AND EARLY M I SS ! �  TERM! NAT I OOS WILL BE T IMED FOR A WATER LANDI NG .  

l-63 THE FL I GHT D I RECTOR W I LL I N I T IATE THE ABORT REQUEST CCH-'AND FOR SPACECRAFT SYSTEMS MALFUICT icm, 
TRAJECTORY DEVIAT IOOS ,  .AND LALNCH VEH I CLE MALFl.NCT I �S IF T IME PERMI TS . 

1-6/.t TH E  FLIGHT D'f!\Wo1I CS OFF I CER WI LL I NI T I ATE THE ABORT REQl£ST CC1-'MANO OURIIIG THE FLI GHT  PHASE I F  THE 
SPACE VEHI CLE EXCEEDS THE FLIGHT DYNAMI CS ENVELOPE . 

l-6S THF.: BOOSTER SYSTEMS ENG I NEER W I LL I N I T I ATE THE ABORT REQl.€ST CCMWID BASED � LAliDi VEH ICLE 

T IME-CRI T I CAL SYSTEMS MALFL.N:T la-15 THAT WOULD NOT ALLOW A SAFE I NSERTIONf FOR FAI LURES OCCURR I NG  

FRCM L l FTOFF TO S - 1  VB CUTOFF ,  

1- 66 �� �LY KSC POS I T I ON  THAT WI LL HAVE ABORT REQL£ST CAPAB I LI TY I S Tt£ L.ALN:H OPERATIGIS MANAGER. THE 

LAl.NCH OPERAT I OOS �R MAY SEND AN ABORT REQL£ST FRO-I THE TIME THE L.AI.K:H ESCAPe SYSTEM IS AAI-£0 

l.NT I L  THE SPACE VEHICLE REACHES SUFFI C I ENT ALTI TUDE TO CLEAR THE TOP OF Ti'£ lloe i L I CAL  TCAot'ER . PRI OR  
TO TRANSFER OF CONTROL TO THE FL I GHT D I RECTOR, TI-E L.Al..NCH OPERATIGIS MANPGE R  WI LL lNITJU!: THE ABORT 
REQU::ST CCf+\AND FROM KSC BASED ON THE FOLLOWING CRI TE RI A :  

A .  MAJ OR  STRUCTUAAL FAI LURE OR EXPLOS I � .  

s .  LOSS OF POS I TI VE  VERT I CAL MOT I OO .  

C .  l.NCCNTROLLABLE VEH I CLE T I LT I IIG ,  

D .  TOWER COLL I S ! �  RESULT ! �  I N  DAI-'AGe NECESSITATI NG  li+IEDIATE ABORT ACT ! � .  

l-6 7  THE RSO CAN SHUT[)()W\l THE SLV BY TRANS� I TI I NG  TH E  MFCO C0r-t1AND lo.H I CH  ALSO L I GHTS THE ABORT REQUEST 

M I SSIQ\1 

L I GHT I N  THE SPACECRAFT . THE MFCO WI LL I NIT IATE AN AUTo-ABORT I F  TRANSMITTED PRI OR TO EDS DI SABLE , 
THE MFCO COMMAND I N IT IATES A 4 . 0  SEC T I MER ON THE GROUND WH I CH I N  TURN ENABLES DESTRUCT CAPAB I L I TY 
I F  TRANSM I TIED . THE RSO DESTRUCT Ca.y.<ANQ CAN THEN DESTROY THE SLV, 1HE RSO W I LL ALWAYS SAFE THE 
S- ! VB AFTER TRANSM I TT I IIG  MFCO UPOO V.:::R I F ! CAT ! ON  OF CUTOFF I F  THE DESTRUCT CC»fW..> I S  NOT TO BE 
TRANSM I TIED . 

REV DATE SECT I ON  GROUP PAGE 

APOLLO 9 FINAL 1 2 / 1 5/ 68 GENERAL RULES AND SOP ' S  I.AlN:H ABORTS l-8 
FEC/TSG Fo.nn 292 (AUG 65) 
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REV I TEM 

A 1 -68 

1 -69 

1 -7 0  

SECT I ON  1 - GENERAL RULi:S � D  SOP ' S  - C()IIT INUED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

F I XED T I ME  ABORTS ARE IMPLEMENTED FOR NGJ-T I ME-CR I T I CAL FA I LURES l+i ! CH PRECLUDE Cet-JT I NU I NG  LALNCH TO 
INSERT ! Ct-J .  F I XED T I ME  ABORTS ARE SCHEDULED AT THE FOLLOW I NG  GeT :  

1 + 4 �  MODE I B  

3 + 0 0  1-VDE I C  

4 + 30 1-VDE I I  

9 + 10 MODE I I 

THE F I XED T l �  ABORT PROCEDURE I S  AS FOLLOWS : 

A.  APPROPR I ATE FLIGHT CONTROLLER G I VES RED STATUS AND VOI CE REPORT OF FAI LURE TO FLI GHT DI RECTO� . 

B .  <.REW Cet-JF I RM FA! LURE . 

C .  FL IGHT DETERMINE ABORT TIM: T O  B E  USED. 

D .  RETRO BEG I N  C�T[)()'ftN AT ABORT T IME MINUS 1 0  SECONDS . 

E .  CAPCa-t RELAY COONT[)()WII TO CREW . 

F .  CREW I N I T IATE ABORT Ct-J "MARK" . 

G .  F L I GHT DI RECTOR WI LL REQUEST "RSO SENO t-'f'CO" I F  THE CREW I S  l.tW3LE TO StfJT DaltN WITHIN 5 SECOIIDS 
AFTER "MARK" . 

THE RSO W I LL SAFE THE S - I VB DESTRUCT SYSTEM AFTER C(J.IF JRMAT l et-J  OF S - I VB  C/0 FRa-t THE FLIGHT DYNAMICS 
OFFICE R .  I F  CCf+UII I CAT I().IS ARE LOST W I TH THE F J DO, THE S-JVB DESTRUCT SYSTEM W I LL BE SAFED BASED (}! 
THE RSO ' S  VERI F !CAT I ().I  OF S - I VB CUTOFF . ().ICE SAFED, THE S - I VB  DESTRUCT SYSTEM c.AI'-N>T BE RE INIT IATEO. 
I F  THE RSO IN I T IATES MFCO, THE RSO W I LL I N I TI ATE SAF ING AFTER VERI F I CAT ION OF S - I VB CUTOFF. 

1 - 7 1 ABORTS ARE I N I T I ATED BY : 

M I SS I O'I 

APOLLO 9 

A. CREW 

B .  EMERGCNC'l' DETECT I ().I  SYSTEM ( EDS) 

ABORTS MAY BE REQUESTED BY : 

A .  LAUNCH OPERATI ONS Mt'INAGER 

B .  FL I GHT D I RECTOR 

C .  FL I GHT  DYNAM I CS OFF ICER (FDO) 

D. BOOSTER SYSTEMS ENG INEER (BSE) 

ABORT AFTER TOWER CLEM'.ANCE IS REQUESTED BY THE FL IGHT D I RECTOR J f· T I ME PERMITS . THE RESP(}IS I BLE 
Fl iGHT CONTROLLER ( FDO OR BSE) W I LL REQUEST ABORT IN T IM:-cR J TlCAL S I TUATJCJ.lS . 

REV DATE 

A 2 / 1 5/69 

SECT I ON GROUP 

GENERAL RULES PND SOP ' S  LAUNCH ABORTS 

PAGE 
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REV I TEM 

SECTION 1 - GENERAL RULES MID SOP ' S  - C()IIT INUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

1 - 7 2  EM:RGENCY E NG I NE  SrtJT� METHODS . 

A 

I 

A 

t 

I 

I 

1-7 3 

1-74 

A 1 -75 

I 

I N I T I ATOR �THOO 

ASTR()IIAUT CCW ()II THC 

ASTR<l'lAUT 
s:.. I I /S-lVB 

LIV STAGE SWI TCH 

RSO RF CMO 
(MFCO) 

EDS 
2 OF � 

VOT I NG  LOGI C  

S-IC,  S-I I ,  S- IVB 

5- I I , S-IVB 

S-IC,  S-I I ,  S- IVB 

S- I C 

T + 30 SEC TO SECO 

T + 2 : 33 TO SECO 

T-0 TO INSERT ION 

T + 30 SEC TO EOS 
AUTO OFF AT T + 2 : 00 M I N  

NOTE : EOS W I LL INIT IATE 
ABORT FROM T-0 TO T + 30 
SEC; HOWEVER, S-IC �INES 
WI LL NOT BE 51-fJl"O(Wij 

THE EDS AUTO ABORT LOG I C  W I LL BE DISABLED EARLY FOR LOSS OF Am ENTRY BATIERY . 

ABORT I'()OES : 

�'()DE I 

lA 

lB 

lC 

l'mE I I  

Ba.H)AAY OF APPLI CAT I ON  

LES ABORT ENABLE (�T-30 MIN) TO 
GET 42 SEC .  ( 10 K FEET) 

GET �2 SEC TO lOOK FEET ALT I T I DE  
(GET :::: 1 + 50) 

lOOK FEET ALT I T I DE  TO TOWER JETT I SON 
(GET 11t1 3 + 07)  

80\..NDAAY OF APPL I CAT I ON  

TOWER JETT I SON  (GET � 3 + 0 7) UNT I L  
FULL LIFT SPLASHPOI NT I S  � N .M. 
�GE 

PROCE�ES 

REFERENCE AOH S . l . l , l  

REFERENCE AOH 5 . 1 . 1 . 2 

REFERENCE AOH 5 . 1 . 1 . 3  

PROCEDURES 

,\ , REFERENCE AOH 5. 1 . 2 ,  1 

B. MCC PROVICfS 

1 .  r.FT 400� ANO P I Tr.H AT . n �  r. • s .  
2 .  GET DROGUE 

C .  ENTRY I S  FULL L I FT  

\.., 

M I SS I ON  

APOLLO 9 
REV DATE 

A 2/lS/69 

fF.C/T::: ; Form 292 1, Al: ·, ot)  

SECT I ON  GROUP PAGE 

GENERAL RULES /IHJ SOP ' S  LAUNCH ABORTS 1 -10 
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REV I TEM 
A 

I 1-76 

A 1-77 
I 

A 1-78 

\ 

A 1-79 

M !SS ICIII 
APOLLO 9 

SECT I CIII 1 - GENERAL RULES AND SOP ' S  - CCIIIT INUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

l'()[)f_ I l I 

MOOE IV  

MOOE 
APOGEE K I CK 

CREW ABORT L I M I TS 

MAX Q REGICIII 
(00 : 50 TO 0 1 : 40) 

BOLNDARY Of APPL J  CAT I Clll 

FULL L I FT SPLASHPOINT BETWEEN 3350 N . M .  
AND I NSERTI CIII . 

BOI.N)ARY Of APPL I CAT i tN  

CONT I NGENCY ORB IT INSERT I CJ.4  CAPAB I LITY 
TO INSERTICl\1 (BASED Clll COl L I NE  CJ.4 'Y 
VS V PLOT FOR NEAR 1'04.11-IAL AL T l  Tl.OE) 

BCJI..t.IOARY OF APPL I CATI CIII 

PRE-AP<X>EE CUTOFFS, OUTS I DE  THE COl 
BCll.NlARY, CORRECT ASLE TO SAFE ORB IT AL 
CCIIIOI T J()IIS BY A MANEWER AT APOGEE . 

A. /iCA �100 PCT AI'{) P I TCH, YAW AJIV �:OLL 
ERROR >5  DEGREES 
(DI SREGARD FOR S-I C  CONTROL 
EtGINE CXJT PRI OR  TO SO SECCN>S) 

B. Cl.ES 
1 , LV GUI D  LT-QN 
2 , Lv RATE LT-QN 

REV DATE 

A 2/1 5(69 
SECT I ON  

GENERAL RULES AND SOP ' S  

PROCEDURES 

A .  REFERENCE ACli 5 . 1 .  2 .  2 

B .  MCC PROVIDES : 

1 .  GET I AT S - I VB  CUTOFF PLUS 2 : 05 
2 .  DELTA V FOR ill.Q. N . M .  SPLASH-

POINT 
3 • BURN DURA T l Clll 
'+ .  GET #I) P I TCH ATI AT 400K FT .  
5 • GET DROGUE 
6 .  GET MAIN 

C .  PWEWER I S  SCS AUTO . 

D .  ENTRY I S  ROLL LEFT 5 5  DEGREES .  

PROCEOURfS 

A. REFERENCE AOH 5 . 1 . 2 . 3  

8 ,  �C PROVIDES :  

1 .  GET! AT S- lvt:: CUTOFF PLUS 2 : 05 
2 .  DELTA V REQUIRED TO ACHIEVE 

PERIGEE �75 N . M .  
3 .  BURN DURA TI (.'til 
'+ .  P I TCH AT GE T  I 

c .  MANEWER I S  SCS AUTO 

PROCE�ES 

A. 

B .  �C PROVIDES : 

1 .  GET I FOR BURN AT APOGEE 
2 .  DELTA V REQUIRED TO ACHI EVE 

�75 �.M.  
3 .  BURN DURAT ICl\1 
4.  P I TCH ATI I lUlE  

c .  MANEWER I S  SCS AUTO 

PROCEDURES 

ABORT � I (ACTION Cl\ILY AFTER BOTH 
HAVE REACHED THRESHOLD) 

ABORT KCE I 

GROUP PAGE 
LALNCH ABORTS 1 - 1 1  

t'F.C(T!\.-; form 29� t Al':, 6E) 
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SECTION 1 - GENERAL RULES AND SOP ' S  - CONCLUDED 

N ASA - Manned Spacecraft Center 

MISSION RUUS 

REV I TEM 

l-80 RATES AND ATT I Tl.OE 

A .  PITCH NoC YAW 

1 .  L/0 TO S- I C/S- I I STAG ING -
4 DEG/SEC 

2 .  S- I C/5- I I STAG I NG  TO SEC0-
9 OEG/SEC 

B .  ROLL 

1 .  L/0 TO SECO - 2 0  OEG/SEC 

PROCEDURES 

ABORT p.()()f I 

ASOfl. T fo()()E I ,  MODE I I I MOOE I I I ,  OR 
MOOE IV 

ABORT MODE I,  MOOE I I , � I l l , OR 
MOOE I V  

1 - 8 1  EDS AUT<l-1AT I C  ABORT L IMITS (l.NT I L  MANUAL DEACTIVATION OF TWO ENG INES Ol!T AUTO I>ND LV RATES AT 2 : 00 MIN) 

1-82 

A l-83 

MI SS I()\! 

BOIJIIDAAY OF APPL ICAT I ON  

A .  RATES 
P I TCH AND YAW 
ROLL 

B .  �y TWO ENGI NES OOT 

C • CM TO I U BREAKUP 

4 . 0  t . 5  OEG/SEC 
20 . 0  i . 5  DEG/SEC 

S- IVB TANK PRESSURE L IMITS ( L/0 TO CSM/LV SEP) 

A. BULKHEAD 6P 
FUEL > OX I D  = 26 PS ID 
OX I D  > FUEL = 36 PS ID 

ENG I NE  FA! LURES 

A. S I�L T Jll'.!EDUS LOSS OF TWO 
OR �E ENG INES (S- I C) 

B .  S I�LTANEOUS LOSS OF TWO 
OR I"KJRE ENG INES (S- 1 1 )  

C , S- 1 I I NBOAAD Et-G I NE 1-AAI..lOVER 

REV DATE SECT I ON  

APOLLO 9 A 2 / 15/69 GENERAL RULES ANO SOP 1 S 

PROCEDURES 

ABORT MOOE I 

ABORT OR EARLY ST.AGE 
REF MR 6-17 

A�T PR I OR  TO S-IVB TO 
OR B I T  CAPABI L I TY 1 AFTER 
5-IVB TO ORBIT CAPAB I L I TY1 
EARLY STAGE 

GROUP 

LAl..tJCH ABORTS 

PAGE 
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REV I TEM 
A 

2- 1 (ii SS I �  GO/� SU+\AAY 

M I SS I ON  REV DATE SECT I ON  

"F:CTION 2 - FLIGHT OPERAT I ()I6  RUlES 

N ASA - Manned Spacecraft Center 
MISSION RULES 

A .  C()-IBINED FLIGHT CONTROL/FLIGHT CREW GO/NO-GO ' S  WI LL BE � FOR EACH 
Of THE FOLLCWING : 

l .  LAI.NCH GO/NO-GO FOR ORB I T  I NSERT ION (i...±...Q.Q_) 
2 .  S- IVB �BIT COAST (POST CUTOFF) 
3 .  C�T I NUE  PAST 2-l TO 6-4 PTP (CRO) 
1+, TD&E 
5 .  S-IVB OP.B ! TAL MAl'f:lNERS 
6 .  SPS MANEUVERS 
7 .  CONTINUE THE M I SS I ON  PAST PTP 6-4 PHJ DA I LY PTP GO/NO-GO 
8 .  IVT 
9.  DOCKED DPS BURN 

l O .  EVA 
l l .  CSM/ Ll'l l.NXlCK I NG 
1 2. SEPARAT I O'I  WI.NEWER 
13 • PHAS I NG MAt-.ElNER 
14.  I NSERT ION MAAEWER 
1 5 .  Ll'l STAG I NG  
1 6 .  Ll'l lNWf\ED AP S  � GO/� 

REFERENCE RULES 3-1 THROUGH 3-17 ANO 3-20 THROUGH 3-41 FOR GO/� 
CR I TERIA.  

B .  FAI L�E TO SATI SFY Tt£ GO/NO-GO CRITERIA I S  SUFF I C IENT CAUSE TO ALTER 
THE NC:r-IINAL MISS ION ACT I V I T IE S .  1l£ C<XJRSE OF ACT I ON  REQUI RED WI LL BE 
BASED UPON THE SPEC I F I C  CR I TER IA NOT SAT I SF I ED AND ASSOCIATED SPEC I F IC 
M I S S I ON  RULE S .  

C .  THE L I FET!tot: REQUI REMENTS AW C��LES ESTABLI SHED FOR THE GO/NO-GO 
CR I TERIA t-UST ACC�T FOR Tt£ 10-\INr\L ACTIVI T I ES PLAI'H:D FOR C(H)LETION, 
OPERATIO'IAL RESERVES, SUFF I C I ENT TIME PH:J CG'6LMABLES TO PREPARE Alii> 
C(H)UCT A CSM REENTRY FR0-1 IWf POINT I N  Tt£ 10-\INr\L ACTIV I T IES,  PHJ A 
CSM PAD OF THREE I-OJRS I F  ENTRY I S  DELAYED . 

D . THE SYSTEMS GO/NO-GO PHI LOSOPHY UTI LI ZED I N  Tt-£ FORI'l.JLATI� OF THE 
MISS!� RULES I S  AS FOLLOWS : 

l .  RECXK>ANT SYSTEMS : MISS I ON  OR M I SS !� PHASE TERM INAT I ON  W I LL BE 
PLAt-lED ASAP FOR FAI LURE OF A REDUIIDANT SYSTEM I F  THE FAI LURE OF 
THE REMAI N I NG  SYSTEM WOULD CAUSE LOSS OF n£ CREW . 

2 .  TRIPLE REOlH>ANT SYSTEMS : CO'ISIDERAT IO'I W I LL BE G IVEN FOR MISSION 
CONTI NJATI �  FOR LOSS OF CN: OF THREE SYSTEMS PRCNIOII'G THAT Tt£ 
FOLL.()¥I I'G  CCN>I T I O'IS ARE tot:T , 

(A) EACH OF Tt£ REMAI NING SYSTEMS HAS SUFF I C I ENT CAPAB I L I TY OR 
CAPAC I TY TO SUPPORT THE PLAI'f'ED M I SS I O'I  PROFI LE .  

(B) SUFFICI ENT T I ME  PR IOR TO Tl'£ GO/NO-GO EXI STS F� DETAI LED 
� I TOR i r.G  OF THE OPERATI O'I  OF Tt£ REMAI N i r.G  SYSTEMS IN ORDER TO 
DETERMINE I F  CCN>I TION 2(A) ABOVE I S  SAT ISF I ED.  

(C) THE FAI LURE � I S lK>ERSTOOO, IWJ AS FAR AS CAN BE DETERMI I\ED, 
THE FAI LURE WILL NOT AFFECT THE REMA IN!� SYSTEMS , 

(D) I F  CR I TE R IA A, · B, AND C ARE NOT SAT I SF I ED, THE M I SS I ON  W I LL 
�LL Y BE TERMINATED. 

3 .  SYSTEMS W I TH I NTEGRAL BACKUP i'pOES : Tt£RE ARE SEVERAL SPACECRAFT 
SYSTEMS THAT HAVE MORE THAN ONE WAY (MODE) TO ACCOMPLI SH THE I R  DESIGN 
FlKT I ON .  FOR THESE SYSTEMS, THE FOLL� ING GUIDELII\ES W I LL APPLY : 

(A) S lt§LE SYSTEM W I TH BACKUP !o(l()ES : I F  THE REDlN>ANT 1-a)fS HAVE 
EQUAL CAPAB I L I TY 1 GUI DELII\E 1 WI LL APPLY . 

(6) DUAL SYSTEMS, EACH WI TH BACKVP rq:?ES : FOR THIS �E, THE S/C 
HAS F<:JlR fo()DES I N  \oti i CH TO ACC(M)LI SH I TS DESIGN F\.NCT I ON .  THE 
M I SS ! � W I LL NORMALLY CQIIT I NUE  W I TH LOSS OF ONE OF THE A8f:JI/E 
t-t>DES. FOR THE CASE w-ERE n«> OF THE F<XJR MOOES ARE LOST, EACH 
OF THE R�!Nir.G SYSTEMS HAS S UFF I C I ENT CAPAB I L I TY TO SUPPORT 
THE M ! SS JQII PROF I LE ;  �-()WEVER, M I S S I ON  TERM INAT I ON  W I LL BE 
PL.At>NED BECAUSE MJLT I PLE SIMI LAR FAI LURES HAVE OCCI�REO AH:J 
CONFIDENCE HAS BEEN LOST IN THE SYSTEM. 

4. THE ABOVE GU IDELINES �y BE H-NOKED DUR ! r.G  THE CCN:lUCT OF THE M I SS I ON  
B Y  E I Tt£R THE FLIGHT D I RECTOR OR FLIGHT CREW IN ORDER TO MAX I M I ZE 
THE CHANCE Of M I SS I(XII SUCCESS AND STILL  MA. I NTAIN AN ADEQUATE KAAG IN 
OF CREW SAFETY . 
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REV I TEM 

SECT ION 2 - FLIGHT OPERAT !{)IIS RULES - CONi iNJED 

NASA - Manned Spacecraft Center 
MISSION lULlS 

A .  LAUNCH W i t-DOW  OPENS AT .l.2.QQ. GMT, BASED ON ACH I EV I t-li  PROPER Rfl'.OEZVOUS 
L I'-."!T l t-.G  Afll> MSFN COVERAGE ,  At-V C LOSES AT 12_1':0 GMT 1 BASED ON I RRETR l EV
ABLE LOSS Of RENDEZVOUS L IG HT I IIG  C{)IID!TI ()IIS .  

B .  THE LAUNCH W I � WAS EXTEI'-DED BY UT I L I Z i t-li  THE 6V BUDGETS O F  SPS BURNS 
2, 3, 4, Afll> 5 At-V THE DOCKED DPS BURN TO MA INTA I N  REQU I RED REI'-DEZVOUS 
L I GHT i t-li  Afll> MSFN COVERAGE CONSTRAI NTS . FAI LURE TO Ca-1PLETE THESE BURNS 
MAY RESULT IN AN ALTERNATE Ra.DEZVCXJS M I SS I{)Il .  

2- 2 PRE l.AUf\.C H 
C .  W II'-D CONSTRAI NTS - THE FL IGHT D IRECT� W I LL EVALUATE THE I-OOE I (T�) 

ABORT IP TRACK Will[) S IMULAT I{)IIS PRJ� TO THE START OF CR I T I CAL COl.NT[)()W.j 
ACT I V I T I ES AND WILL ADV I SE THE LAUNCH DI RECTOR OF ANY PRED ICTED PER I ODS 
Of lAfl[) LAI'-D i t-li .  I F  THE FL IGHT D IRECTOR IS UNABLE TO PROV I DE THI S  
EVALUAT ION, A LAI'-D l.AJII)I IIG  WILL BE ASstH£0 AU> THE SPACECRAFT W IN:> 

2-3 

2-lt 

2-5 

A 

2-6 

M! S S !  ()\j 

APOLLO 9 

EARLY STAG I NG  

�B I T  GO/� 

EARLY C�/S- IVB SEPARAT ION 

CONSTRAI NTS FOR LAI'-D I P ' S  W I LL BE APPLI ED . THESE C()IISTRAINTS (REF L.HID) 
REQU I RE THt>.T THE SPACECRAFT N:IT BE L.AH:t£0 OR REl-'A ! N  IN A TOWER �T 
�E IF A TOWER ABORT WOULD RESULT l N A lAfl[) lAfl[) I t-t;  W 1 TH A HOP. !  ZONT AL 
VELOC I TY C�T OF GRI:ATER l"tW-1 54 FEET PER SEC()IIO AT IMPAC T .  IN 
All CASES, THE LAUNCH DIRECT� W I LL BE PR IME FOR CALl lt-.1; HOLDS FOR I.ANJ 
LAI'-D I t-li LAl.II'ICH WI II[) V I 0 LA T 1  ONS • 

I T  I S  PREFERABLE TO GO I NTO ORB IT AU> REENTER INTO THE WEer ATLANT I C  RATHER 
THt>.N PERFORM A LAUNCH ABORT .  THEREFORE, THE UILN:H W I LL BE CONT I�ED o6.S 
LON:; AS THE CREW C()IIO ! T l{)ll I S  SATI SFACTOR.Y, N:l 5/C CR SLV PROBLfl'IS EX I ST 
WHICH JEOPARD I ZE CREW SAFETY, I>KJ SUFF I C I ENT C<J&.MA.BLES, COOLANT, AN) 
ELEC TR I CAL ENERGY REMAI N  FOR AT LEAST ONE REVOLUT I ON  PLUS ENTRY . FOR CASES 
WHERE THE ABOVE At010L I ES EX I ST All[) ALSO LAUNCH TRAJECTORY DEVIAT I ONS  ARE 
EV I DENT, THE M I SS ION MAY BE ABORTED OUfUt-li LAUNCH PHASE . 

IF REQUI RED, EARLY S- JVB STAG IJIG MAY BE INIT IATED BY THE FL IGHT CREW ONLY 
AFTER S- IVB-TO-oRB IT CAPABI L I TY  IS OBTA I NED .  

A GO/N:l�O DEC I S I{)Il WI LL BE MAD E  AT CRO ON R EV  1 T O  CONT I N.Jf  FR<Jo1 THE 
2-1 TO THE 6-4 PTP . PR I OR  TO REACHlt-G Tt£ 6-'t PTP, A GO/� DEC I S ION 
W I LL BE MADE TO CONT I N.Jf  TO THE 1 8-l PTP . AFTER THE 18-1 PTP, A GO/N:l-GO 
DEC I S I ON  W I LL BE MADE ()II A OAY-Bv:6AY BAS I S  FOR CONT I;:u;::riON TO THE 
NEXT G0/1'()-G() PTP . 

A. A S- IVB FAI LURE OR SYSTEMS TREN> THAT W I LL RESULT IN A H6.ZAROOUS S I TUA
TION FOR Tl-£ FLIGHT CREW I S  CAUSE F� AN IM'-tEO I ATE CSM/S- IVB SEPARAT I ON .  
THE FLIGHT CREW W I LL PERF� A SEPARATION MANEUVER ASAP . 

(N:l LM EXTR.�C T ! C'N) B . I F  THE RJIN:iE SAFETY SYSTEM I S  NOT SAFED JWO EBW IS ARMED, n£ CSM WI LL 
PERF� A SEPARATION MANEUVER ASAP . 

(C� I NJED) 

REV DAiE 
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REV I TEM 

A 

SECT ION 2 - FLIGHT OPERAT I ONS  RULES - CONTI NUED 

NASA - Manned Spacecraft Center 
MJSSION I UUS 

I 2-6 EABLY C$M/S-I VB SEPARATI ON  
CCl'lT ' D  (NO LM EXTRATION) 

C, I F  THE CSM SEPARATES EARLY IWD M.ANElNERS TO ACHIEVE SAFE SEPARATI ON  
DISTANCE ( 7000 FT) , THE CSM WI LL BE PREPARED TO !MPt.e1ENT A S- I VB/L.M 
RENDEZVOUS AND POS S I BLE OOO:.I t.a;  IN THE EVENT THE REASC»l FOR EARLY 
SEPARATION HAS BEEN CORF '"CTED, IN THIS CASE, THE Na-1INAL S-lVB 

2-7 

M I SS ION 
APOLLO 9 

TRANSPOS IT ION, OOCK i t.a; ,  
N-1) EXTRATION (TO&E) 

ACTI VI TI ES WI LL BE DE LETED, 

A ,  EARLY TD'E WI LL B E  ATTEMPTED ONLY FOR S- I VB  L I FETIME PROBLEMS lrti i CH 
WCULD RESULT IN PREDI CTED STAGE FAI LURES PRI OR  TO THE END OF THE NCJo1IN,4.L 
LM EXTRATI ON  TIME . TO&E SHALL NOT BE ATTftof'TED EARLIER THAN S\JIRI SE ON 
REV l .  

B .  T Oif  MAY BE DELAYED I F  S - I VB  N-1)/0R CSM SYSTEMS PROBLEMS EXI ST w-tiOt 
00 NOT IMPACT CREW SAFETY BUT REQUIRE EXTENS IVE PAk T l C l PAT ION BY THE 
FLIGHT CREW /AHJ/OR FLIGHT CONTROL FOR �ITOR.It.a; Nil) CORRECT IVE ACT ICl'l, 

C .  I F  TO.E I S  DELAYED BUT THERE I S  A REAS�LE CHANCE OF CCMPLET ION, THE 
L.M EXTRACT! Cl'l WI LL BE THE PRIORI TY OB.JECTI VE  No£J THE S-I VB  RESTARTS 
WI LL REMAIN I NH I B I TED UNTI L  SEPARATION. 

D. A CSM MALFI.KTI ON  REQU I Rit.a; ENTRY INTO 6-4 PTP SHALL NOT PRECLI.OE 
ATTEK'Tit.a; THE T"'E ACTI V I TY I F  Tt£ TD'E ACTIVI T I ES WOULD NOT FURTHER 
AGGRAVATE THE MALFUNCTI ON  CONDI TICl'l. 

E.  IF  NOAMAl. LM EXTRACTI ON  (CSMILM l.MH L I CAL) I S  NOT SUCCESSFUL, NO ATTEK'T 
WI LL BE MADE TO MAN THE LM No£J "STJ!bE'' TO RECOVER THE ASCENT STAGE . 

F.  IN THE EVENT OF ADVERSE LIGHTII'-Ii, ATTI TUOES OR RATES, Tt£ FLIGHT CREW 
WI LL MAKE THE FINAL OECI S I<l'l TO ATTEK'T DOCKING NoD EXTRACTI<l'l. 

G ,  I F  ADVERSE ATTI TlDE RATES OCC� AFTER C SM  OOCKit.a; TO THE S-IVB/LM, THE 
CSM W I LL PERFORM SEPARAT IOO. SEPARATI ON  SHOJLD BE ATTEK'TED BY THE 
PROBE EXTEND RELEASE . I F  TH I S  FAI LS, A FIN,4.L SEPARATI <l'l  (PYROTE�I C) 
WI LL BE PERFORto£0. 

H. THE SM-RCS MN-IEWER PERFORMED IK'EOIATELY AFTER LM EXTRACTION W I LL 
PROVI DE A SAFE DI STANCE (500 FT) BETWEEN THE CSM/LM NoD S-I VB AT THE 
Til'£ OF S-IVB RESTART . 

I .  THE NORMAL MINifoUol CABIN PRESSI..RE REDLI NE  OF 4.0  PS IA FOR Tl.H£L/ LM 
PRESSURI ZATION SEQUENCES W I LL BE WAIVED OLRit.a; T"'E · FOR Tl.H£L OR LM 
LEAKS w-tlOt PREVENT NORMAL PRESS�I ZATION, THE 04 W I LL BE DEPRESS�I ZED 
AS REQU I RED FOR HATCH REMOVAL Nil) I..MB I LI CAL 1-IOOI<UP .  

J ,  FOR SLA JETI ISON �LIES, Tt£ FLIGHT CREW W I LL MAKE THE FINAL 
DEC ISION TO ATTEMPT 1.)1 EXTRACT I<l'l. 

REV DATE --�S�E�C�-T�I�--------------------------�G�R�OU�P--- PAGE 
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Rt \' 1 TEM 

A 

J 
<! 2-8 5 - I VB RESTARTS 

SEC T I ON  2 - F L I �T OPERAT I ONS RULES - CONT I NUED 

N ASA - Manned Spacecraft Center 

MISSION RUUS 

A .  TH E  S- I VB RESTARTS W I L L  REMAIN I NH I B I TED UNT I L  THE CSM OR CSM/LM 
SEPARATES FRQ'-1 THE S- I VB Ai'V THE PROJECTED S EPARAT I ON D I S TANCE AT 
S - I VB RESTART T I ME I S  GREATER THAN 500 FEET WI TH NO RECONTACT PROBLEM . 

B .  THE F I RS T  S- ! VB RESTART MAY BE I NH I B I TED I F  DATA I ND I CATES A RESTART 
WOULD RESULT I N  A CATASTROPH I C  VEH I CLE SP I NUP .  SP I NUP COULD RESULT 
FRQ'-1: 

\, 1 .  A LOSS OF THE S- I VB f iYDRAUL I C  SYSTEM .  --

' I \ 

( 
\.. _ _ 

2-9 

A 

2- 10 

A 

2- 1 1  

M I S S I ON  

APOLLO 9 

INTRAVEH ! CULAR TRANSFER 

DOCKED LM OPERAT ION 

EXTRAVEH I C ULAR ACT I V I TY  

(CONT I NUED) · 

REV DATE SECT I ON  

2 .  AN S- I VB ACTUATOR HARDOVER W I TH � 1 1'4t1 L  HYDRAU L I C  SYSTEM OPERAT I ON .  

C .  THE F I RS T  S- I VB RESTART MAY BE I NH I B I TED I F  I T  I S  DETERMI NED THAT A 
RETROGRADE C()>lf>ONENT OF VELOC I TY W I LL BE ACH I EVED DUR I NG  THE BURN . 

ONE HARDSU I T  I VT FROM THE C SM TO THE LM W I LL BE ACCOI-'P L I SHED I F  A REASO!'W3LE 
CHANCE EXi STS THAT CORREC T I VE ACT I ON CAN BE TAKEN FOR A LM/TUNNEL PRESSUR I 
ZAT I ON PROBLEM. 

A .  L I M I TED EVALUAT I ON  O F  LM SYSTEMS PERFQRMI\NCE W I LL CONT INUE AS L� AS 
L I FE SUPPORT CAN BE PROV I DED (EXC LUD I NG  HARDSU ! T  OPERAT I ON) TO AT LEAST 
()\If CREWW\N (VIA CM OR LM) AND AS LONG AS LM/CSM VO I C E  COI-MJNI CAT I ONS  
ARE AVA i lABLE AI'() � HAZARDOUS CREW SAFETY S I TUAT I ONS  EXI S T .  

B .  FOR AN ! WENDI NG  HAZARDOUS S I TUAT ION RESUL T I NG  FROM A DESCENT S TAGE 
PROBLEM, THE LM W I LL BE "STAGED" AI'() ASC S TAGE OPERAT I ONS W I LL CONT I NUE .  

C .  FOR �D LM OPERAT I ONS , A  M I N IMUM OF TWO tVA SUPPORT UNI TS (PLSS + OPS 
OR 2 OPS) MJST BE VER I F I ED OPERATI ONAL PR I OR TO I NS TALlAT I ON OF TUNNEL 
HAR�ARE . 

D .  TH E  LOSS OF CM GI'(;S AB I L I TY TO f'()NI TOR THE COCKED DP S  BURN SHALL NJT 
PRECLUDE EXECUTION OF TH I S  Mt>.N:lNER. 

A .  I F  EV T  I S  ATTEMPTED A ND  NO T  CQ'-1PLETED SAT I SFACTOR I LY W I TH I N  THE OPS 
L I FE T I ME ,  NO MANNED UNDOCKEO ACT I VI T I ES SHALL BE PERFORMED . 

B .  FOR M I SS I ON  LI FETIME PROBLEMS WH I CH REDUCE LM SYSTEMS EVALUAT I ON  T I ME ,  
TH E  lN>OCKED ACT I VI T I ES SHALL TAKE PRIOR I TY OVER EVA . I N  THI S  
CASE, CSM/LM UNOOC K I NG  W I LL B E  PERFORMED W i n-tOUT AN EVT DEI'o()NS TRAT I ON  
I F  TWO OF THREE EV A  L I FE SUPPORT UN I TS (PLSS AI'() OPS OR 2 OPS) ARE 
OPERA T I  O'IIAL • 

C .  EVA W I LL BE RESTR I C TED TO THE LM FORWARD LEG OR THE NCI'-'. I NAL EVT TR PAN 
BETWEEN THE LM FORWARD HATCH AI'() CM S IDE HATCH EXCEPT FOR RETR I EVAL OF 
LM I#J SM THERMAL SAI"PLES • 
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REV I TEM 

A 

2- 1 1  EXTRAVEH I CULAR ACTI V I TY 
CONT ' D 

2-1 2  CSM/LM UNOOCK I NG  

SECT ! �  2 - FL I GHT OPERATICNS RULES - C�T I I'UED 

NASA - Man ned Spacecraft Center 
MtSSION RULES 

D. I NAB I L I TY TO I SOLATE CSM ANJ/OR LM-RCS n-tRUSTERS WH I CH 1 1-P I �E ON n-tE 
EVT TRANSFER PAn-t IS SUFFICIENT CAUSE I\OT TO ATTEIIf'T EVT . HOW!:.VER AN 
ALTERNliTE OR ABBREV I ATED EVA MAY BE COf'.VUCTED . I N  E l n-tER CASE, n-tE 
EVT OR AN ALTERNATE EVA IS fiOT A PREREQU I S I TE FOR MCINNED Uf'..OOCKED 
ACTIVI T I ES .  

E .  VOICE CCM1Lt.U CAT I �S BETWEEN n-tE EVA CR EWMAN  PKJ n-tE LM AND CM CREW-EN 
ARE REOU I RED TO INI TIATE EVA. 

F ,  0-1 OR LM RECORD! �  OF EVA VOICE CCJ+Il.NICAT IONS SH<\LL fiOT CONSTRA IN 
SELECT ! �  OF n-tE OPT!Ml.M EVA/LM/CM/MSFN VOICE Cc.Mo1LN I CATI�S CONF IGLRATION 

G .  MSFN VOICE At-D/OR DATA AR E  fiOT REQU I RED FRCJ.1 THE EVA CREW>'AN I N  ORDER 
TO G IVE A GO FOR EVA. 

A .  A t-'Af'..NED LM W I LL fiOT BE SEPARATED FR Q'o'.  THE CSM W I TI-OUT INDEPENDENT 
MANEWER CAPAB I L I TY OF BCITH VEHI C LES TO TERMI�TE SEPARATED ACTIVITI ES 
fiND TO ACC<M"L I SH DOCK! � .  

B .  VHF VOI CE CCH-\LNI CAT I ONS BETWEEN THE LM AND CSM ARE MANDATORY FOR eN
DOCKING . 

C .  CM AND LM S U I T LOOP INTEGRITY I S  REQU I RED FOR MMNE D  UNDOC K I NG .  

D .  A LM-RCS REDL I N£  W I LL BE ESTABL I SHED BASED � LM AS THE ACT I VE DOC'<ING 
VEHICLE . 

E .  PRI OR  TO LNOOCKING THE GO/� W I LL BE I NCLUS I VE OF THE CHOI CE TO C O��- i 
T I NUE  W l n-t  THE NCJ.11NAL REI>DEZVOUS PLAN OR AN API '�OPRIATE ALTERNATE 
MISS ! � .  ALTERAT I �  OF ACT I VITIES AFTER LNXlCKI NG  W I LL BE BASED ()II : 

1 .  QW.IGE I N  CSM OR LM SYSTEMS S TATUS AFTER LNOOCK I NG .  

2 ,  V I OlAT I ON  OR PREDI CTED VIOlAT I �  OF CONS�BLE RE.)L INES . 

F .  SELEC T I ON  OF THE ACTI VE  VEHICLE FOR DOCK ING W I LL BE DETERMI NED BY FLIGHT 
CONTROL AW THE FLIGHT CREW BASED UPON C��LES AND SYSTEMS 
PERFORMtiNCE . 

G .  A MINIMI.l-1 OF TWO EVA SUPPORT UN I TS MUST BE VER I F I ED  OPERAT IONliL PR I OR  
TO UI'OOCK I NG; 1-()WEVER, A S I�LE t-WMD LM OPERAT ION AND LJI'.I)OCK I NG  W I LL 
BE Pl..AI'f£0 I F  ONLY ONE EVA SUPPORT UNIT I S  AVA I LABLE . 

M I S S I ON  REV DATE SECT I ON  GROUP PAGE 

APOLLO 9 A 2 / 1 5/69 

fEC/TSG Fonn 292 (AUG 68) 
FLIGHT OPERATIONS RULES GENERAL 2-5 



,, L 

( 
\'--

REV I TEM 

A 

2 - 1 3  

M I SS I ON 

APOLLO 9 

RENDEZVOUS 

REV DATE 

A 2 / 1 5 /6 9  

�tC/TS 1 Form 292 1. A! ' - , cf,\ 

SECT I C'tll 2 - FLIGHT Of'ERAT I C'ti!S  RULES - CC'ti!T lf'.IJED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 

A .  F OR  SYSTEM FAI LURES I N  E I THER SPAC ECRAFT THAT WOULD RESULT I N  EARLY 
TERMlt¥-T I ON, THE TOTAL LM CAPAB I LI TY (\J l TH J N  ESTABLI SHED RED L I NES AN) 
NO V I OLAT I ON  OF DETA I LED SYSTEMS RULES ) WI LL BE DEDI CATED TO COMPLET ION 
OF THE RENDEZVOUS I N  PRCX>RESS . 

B .  CSM GO/NO-GO CR I TER IA W I LL I NC LUDE THE CAPAB I L I TY ( S I JIGLE CREIIMAN) TO 
EXECUTE A LM RESCUE FRa-1 ANY PO I NT I N  THE RENDEZVOUS SEQUENCE AND 
PERFORM DOCKIJIG TO THE LM .  

C ,  SAT I SFACTORY PERFORMANCE O F  THE CSM SPS MUST B E  DEMC'ti!STRATED P R I OR  TO 
RENDEZVOUS , CR I T I CAL BURN CAPABI L I TY MUST EXI ST FOR RENDEZVOUS , 

D .  LM STAG I NG MAY BE DELAYED, POSS I BLY UNT I L  AFTER DOC K I NG ,  I F  NECESSARY 

TO MA I NTA IN SUFF I C I ENT ELECTR I CAL POWER, L I FE SUPPORT AND /OR PROPULS ! ON  
CAPAI H L I TY FOR CCWLE T I ON  Of THE RENDEZVOUS IN PROGRESS AH:J OOCK I � .  

E .  F ! TH STAG ! �  FRO� E I TrlER AN � ��CTI VE DPS OR AN ACT I VE DPS WI LL NOT BE 
PERFORMED . 

F .  A LM CONSLMABLES RESERVE Of THREE HOURS I S REQUI RED TO CCM-1 I T  TO THE 
1'01 1  NAL RENDEZVOUS • 

G .  TWO-WAY AIG MSFN VO I CE  CO+t.JNI CAT IONS ARE REQUI RED TO BOTH VEHI CLES IN 
ORDER TO CONT I NUE THE RENDEZVOUS . 

GROUP PAGE 
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Re V I TEM 

2-14 

A 

2-1 5  

M I SS I ON  

APOLLO 9 

�D APS BURN 

CSM DEORBI T  

REV DATE 

A 2 / 1 5 /6 9  

SECT I ON  2 - FLIGHT OPERAT I ONS RU LES - CONT INUED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

SECT I O�i 

A. THE APS BURN W I LL NOT BE I N I T I ATED I F  ATT I TUDE CONTROL IS  NOT AVAI LABLE 
OR I F  IGN I T I ON  COULD RESULT IN ST.Al:;E DESTRUCTION BASED ON NCN-Na-1 1 NAL 
SYSTEM STATUS . 

B .  THE APS BURN WI LL BE TERMI NATED VIA R F  CC\'1-\ANO I F  I NDICAT I ONS  ARE THAT 
ATT I TUDE CONTROL HAS BEEN LOST PR I OR  TO THE PLANNED DURAT ION . 
MSFN W I LL CONT I NJE 1-()N I TORI NG  LM SYSTEMS PERFORI-WICE FOR THE RE.M.A.I N I NG  
LM L l  FET IME .  

C .  MSFN COVERAGE MUST B E  PROVI DED TO ALLOW FOR A Na-1INAL CCM1.ANO PREP
ARAT I ON  T IME OF 4 MI NUTES FOR I N I TIAT I ON  OF THE BURN AND APPROX IMATELY 
6 M I NUTES OF BURN DURAT I ON .  TH I S  BURN I S  T IME CR I T I CAL, AND DUE TO THE 
MSFN COVERAGE ANT I C I PATED, TH I S  OBJECT I VE MAY NOT BE SAT I Sf i ED . 

A, TWO MHHOOS OF DEORBI T  ARE REQU I RED TO CONTI NUE PAST THE NEXT BEST PTP . 

B .  I F  A SUBSEQUENT S I NGLE FAI LURE WOULD PREC LUDE DEORB I T  BY BOTH METHODS 
REMAI NI NG, THE CSM W I LL DEORB I T  THE NEXT BEST PTP .  

C .  S P S  DEORB I T  I S  PRIME . SUFFI C IENT 6 V  W I LL SE RESERVED FOR S PS DEORB I T  
FRCM Am POINT I N  THE MI SS I ON. 

D.  SM-RCS (4 QUAD) AND SM-CM/RCS HYBR I D  W I LL BE CONS I DERED AS I NDEPENDENT 
DEORBIT METHODS AS LCNi AS I ND I V J DUA.L SM-RCS QUAD AND GNCS OR SCS 
! NTF.GR I TY I S  MA I NTAINED AND SUFF I C I ENT RCS PROPELLANT IS AVAI LABLE . 

E .  THE LM PROPULS I ON  SYSTEMS (DPS OR RCS) MAY BE USED TO PLACE THE CSM 
IN .AN ORB IT (Hp � 80 �) FRCM WH I CH A SM-RCS OR SM-CM/RCS HYBR I D  
DEORBIT CAN B E  CONDUCTED.  

F.  UTI LI ZATION OF BACKL.P DEORBIT METHODS W I LL BE BASED ON Tr£ FOLLOWI NG  
PRI OR I TIES : 

1 .  SM-RCS 

2 .  LM PROPULS ION P LUS SM-RCS ( LM  PROPULS ION FOR ORB I T  SHAP I NG )  

3 .  SM-CMIRCS HYBRI D  

4 .  LM PROPULS I ON  PLUS SM-CM/RCS HYBR I D  

G .  DEORB I T  BURN AND ENTRY MODE PRI OR I TIES ARE : 

DEORB I  T BURN MODES . 

l .  G&N 

2 .  SCS AUTO 

3 .  HOR I ZCJ-l I'K:JN ! TOR M.ONUAL TVC . 

ENTRY MODES . 

1 .  G&N 

2 .  EMS 

3 .  S...B 

4 .  ROLLING 

GROUP 
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SECT I ON  2 - FLIGHT OPERAT I ONS RULES - CONT INUED 

REV I TEM 

2-l& MANEUVER PREPARATI ON  
T IME 

N A S A  - Manned Spacecraft Center 

MISSION RULES 

A. SCS MANEUVER PREPARAT I ON  T IME I S :  

l .  VALI D  IMU TO I N I T I ALI ZE GDC - PAD DATA PLUS 1 5  M I NUTES . 

2 .  VER I F I CATI ON OF GDC REQU I RED - PAD DATA PLUS ONE FULL NI GHT PASS 
FOR OPT I CS CHECK, OR HORI ZON CHECK, FOR RETROF I RE .  

3 .  GDC I N I T I AL I ZAT I ON  W I TH OPT I CS - PAD DATA PLUS ONE FULL N I GHT PASS , 

4 .  G DC  I N I T I AL I ZAT ION W I TH HORI ZON - PAD DATA PLUS 30 M INUTES . 

B .  AG S  MANEUVER PREPARATI ON  TIME I S :  

1 .  VAL I D  IMU TO I N I T I AL I ZE AGS - PAD DATA + 7  M I NUTES.  

2 .  VER I F I CATI ON  OF AGS - REQU I RE S  1.9_ M I N AND THE FOLL� I NG :  

(A) PAD DATA 

( B) I N I T I ALI ZED ORDEAL 

(C) L I T  HORI ZON CHECK AT T I G  - 5 M I N .  

3 .  AG S  I N I TIAL I ZAT I ON  W I TH OPT I CS 

(A) ONE N IGHT PASS AND CREW R EADOUT OF STARS UT I L I ZED, AOT ANGLES 
A1 AI'JD A2 AND AOT DETENT FOR BODY AX I S  ALIGN, 

( 8) GROUND CQ'>lf>UTAT I ON  OF REQUI RE D  PAD DATA , 

(C) PAD DATA +_ll M I N. 

C .  CMC AND LG C  MANEUVER PREPARATI ON  T I ME I S :  

1 .  IMU OFF OR UNKNG.'N - ONE FULL N IGHT PASS AFTER lMU WARMUP . 

2 .  I MU  KNOWN AND UNACCEPTABLE - COARSE ALIGNMENT TO PREFERRED ALI GNMENT 
PLUS ONE FULL N I GHT PASS.  

3 .  lMU Kf'VwTj AND ACCEPTABLE - PAD DATA PLUS : 

(A) lQ. M I NUTES FOR RENDEZVOUS MANEUVERS . 

( BJ lQ. MINUTES FOR ALL OTHER MAI'-IEUVERS . 

�A�----�r-------------------�---------------------------------------------------------------

2- 1 7  DATA PR I OR I TY GU IDELI NE' 

(CONTI NUED) 

XOM l TT D I F  A BURN IS NOT REQU I �ED . 

M I SS I Cl'l  REV DATE SECT I ON  

A .  LAUNCH 

1 .  "EARLY STAG I NG  TO ORB I T" SHOULD ONLY I NVOLVE THE S- IVB. 

2 .  MANUAL ABORTS W I LL BE I N I T I ATED UPON THE RECE I PT OF TWO RELATED 
ABORT CUES, 

3 • DATA PASSED TO THE CREW I N  THE EVENT OF AN ABORT ARE AS FOLLOWS : 

(A) MODE I I 

( 1 )  "FULL L I FT" 
(2) GET 400, 0 0 0  FT 
(3) P I TCH AT ENTRY 
(4) BLACKOUT T I MES 

(B) MODE I l l  

( 1) L I FT 
(2) GET OF l GN I Ti cN' 
(3) tN OF BURN:: 
(4) t.T OF BURN:: 
( 5 )  P I TCH AT I GN I T I ON:: 
(6) GET 400 1 0 0 0  FT 
( 7 )  P I TCH AT . O SG  
( 8) GET OF DROGUE 

GROUP PAGE 
APOLLO 9 A 2 / 1 5/&9 FLIGHT OPERATI ONS  RULES GENERAL 2-8 
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2- 1 7  DATA P R I OR I TY GU I DEL I NES 
(CON TO) 

RULES 2- 18 THRQI...GH 
2-29 ARE RESERVE D .  

SEC T I ON  2 - F L I GHT OPERAT I ONS RULES - CONT I NUED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

(C) I'()DE I V  
( l )  GET O r  I GNI T ION 
(2) nV OF BURN 
( 3) t'iT OF BURN 
(4) P I T  .:t-1 ANGLE AT I GN I T I CX\1  

( D) AP(X;EE K I CK  
( 1) GET O F  I GN I T I ON  
(2)  6 V  OF BURN 
( 3) t.T OF BURN 
( 4) P I TCH ANGLE AT I GN I T ION 

B .  ORB I T/ DE ORB I T  

c .  

1 .  CSM OR LM BURNS I NDEPENDENT OF RENDE ZVOUS W I LL NOT T R I M  RE S I DUt.LS , 
THE DEORB I T  BURN I S  .t>J'l EXCEPT I ON  .t>J'lD SHOULD BE TR!�D TO 0 . 2 FPS 
I N  ALL AXES . 

2 .  A DES ! RE D  REFSM-\AT W I LL BE UPDATED PR I OR TO THE DEORB I T  BURN . 

3. A S TATE VECTOR W I LL Na-I I NALLY BE UPL i f'.I<E D  AT CN: HOUR PRIOR TO 
DEORB I T .  

RENDEZVOUS 

1 .  THE BODY AX I S  RES I DUALS, RESULT I NG  FROM LM MANEUVERS, W l LL BE TR I MMED 
AS FOLLOiiS :  

2 .  

3 .  

.. .  

(A) PHAS I NG  

t.Vx_ = ! 2 . 0  rPS 

t.Vy = !O FPS 

6Vz ::: :tO FPS 

(B) ALL OTHER MANEUVERS, EXCEPT TP I ,  W I LL BE TR I MMED TO 0 FPS IN ALL 
AXES 

THE 800Y AXES RES I DUALS, RESULT I NG  FR<Jo1 ANY CSM MANEUVERS REQUI RED 
DUR I NG  THE RENDEZVOUS, W I LL BE T R I MMED TO 0 . 2  FPS I N  ALL AXES . 

A "Na"'I�L" DESI "ED REFSM"\AT W I LL BE UPL INKED TO THE CSM AND LM 
PR I OR TO THE REr.OEZVOUS . 

PR I OR  TO RENDEZVOUS, THE CMC AND LGC C LOCKS W I LL BE "SYNCHRa>II ZED" 
AS CLOSE AS POSS I BLE TO GROUND GET . 

5 . ONLY ONE S TATE VECTOR UPDATE I S  PLANNED . TH I S  ·,, i LL Bt 70 BOTH 
VEH I C LES AND W I LL OCCUR P R I OR  TO THE RCS SEPARAT i ON  BURN . 

6 .  fA I LURE OF THE LM TO rERFORM CS I OR CDrl W I LL RESULT I N  THE CSM PER
FORM i r-.K;  AN EQUAL IJ.H) OPPOS I TE BURN, B I ASED FOR EXECUT I ON  60 SECONDS 
LATER (MIRROR IMAGE) . I F, HOWEVER, I T  I S  KNOWN 20 MI NUTES PRIOR TO 
A LM BURN, THAT THE LM CAJijN()T PERFORM THE REQU I RED MANEUVER, THE CSM 
W I LL BE TARGETED TO EXECUTE THE PROPER ONTJME CSM MANEL'VER . 

7 .  I N  THE EVENT THE TPI 0  MANELNER MJST BE PERFORMED I T  I S  DES I RABLE TO 
DO SO ON THE F I RST TPI 0  OPPORTUN I TY .  

8 .  N;S AL !Gt-MENTS .t>J'lD S TATE VECTOR UPDATES (FROM THE Pr-.K;CS ) ARE TO BE 
PERFORMED EACH T IME THE PNGS I S  DETERM I NED TO BE OPERA T I NG  PROPERLY . 

9 .  T P !  SHOULD ALWAYS BE TARGETED WITH RESPECT TO DARKNESS SUCH THAT 
BRAK I NG  �AY BE I N I TI ATED AND COMPL�TED I N  DAYL IGHT , 

1 0 . PART I AL I NSERT I ON  BURNS ARE UNACCEPTABLE . I NSERT I ON  MUST E I THER BE 
COMPLEP:D, OR THE EQUl PER I OO  FOOTMLL GECJ-IETRY MUST BE MA I NTA I NED .  
I F  .WINS ::_ 20 FPS THE tN CAN BE " "MCKED OUT" . I F  THE 6V R EMA ! N i r-.K;  
I S  < 8  FPS THEN R C S  MA Y  B E  US E D  TO CCl'IPLETE THE MANEUVER . t.VELOCI TY 
E:::RRORS FALL l tlk;  BETWEEN THESE L I M I TS MAY BE ADDED BY "STN; I t>l;" THE 
DESCfNT STN;E AND UT I L I Z i NG  THE RCS . 

M I S S I ON  REV GATf SECT I ON  GROUP PAGE �-------�-----+��-- --+-------- -------------------------���--- -------------------���----· ·--
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SECT I ON 2 - F L I GHT OPERAT I ONS RULES - CONT INUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

ALTERNATE M I SS I ON GUI DEL INES 

A • •  �JOR ACT I V I T I ES W I LL BE SCHEDULED FOR ALTERNATE M I SS I ONS I N  ACCORDANCE W I TH THE FOLLOW ING PR I OR I TY : 

l .  SUFF I C I ENT LM EVALUAT I ON  TO PERM I T  R ENDEZVOUS ACT I V I TY 

2 .  RENDEZVOUS 

• i'rn l NAL (6 HRS) 

• FOOTBALL (4 l / 2  HRS - 2 REVS) 

• FOOTBALL ( 3  HRS - l REV) 

3 .  DOCKED DPS BURN 

4 .  STAT ION KEEP l t-b  

5 .  UN'-1ANNED APS BURN 

6 .  EVA 

7 . DOCKED SPS BUR�JS 

B .  I F  THE SPS FA I LS, THE M I SS I ON  \-II LL B E  C<l'H I NJED AND ALL DOCKED LM ACT I V I T I ES ,  STAT I ON KEE P i i'G  
AND THE UNMANNED APS BURN W I LL B E  CONDUCTED . 

C .  I F  'iHE CSM GNCS FAI LS, THE SPS BURNS, DOCKED LM ACT IV I T I E S ,  STAT ION KEEPING AND THE Ut>MANNED APS 
BURN W I LL BE  CONDUCTED . 

D .  

E .  

F .  

G .  

H .  

I F  THE CSM PR IMARY COOLANT LOOP FAI LS, T H E  LM RENDEZVOUS W I LL B E  TERM I NATED ; 
ALL OTHER ACT JV T T I ES W I LL CONT I NU E .  

I F  THE LM DPS FAI LS DR !OR TO RENDEZVOUS AN ALTERNATE RENDEZVOUS PLAN W I LL B E  EXECUTED . A L L  OTHER 
LM AND CSM ACT I V I T I ES  OF THE NOM I NAL t� I SS I ON WI LL BE CONDUCTED W I TH I N  SYSTEMS CAPAB I L I T I ES .  

I F  A LM APS PRESSUR I ZAT ION FA I LURE I S  DETECTED PR IOR TO RENDEZVOUS, THE NOM I NAL R ENDEZVOUS W I LL BE 
DELETED; HOWEVER, AN ALTERNATE RENDEZVOUS (FOOTBALL) MAY BE CONDUCTED . 

I F  THE LM PGNCS FA I LS PR I OR TO REWEZVOUS ALL DPS AND APS r-'ANEUYERS AND THE REI'llE ZVOUS W I LL BE 
DELETED .  LM-ACT I VE STAT I ON KEEP I NG  M I N I -BALL W I LL BE CONDUCTED . 

IN THE EVENT AN ALTERNATE M I SS I ON  I S  EXECUTED, AS MANY DTO ' S  14 1LL BE ACCOMPLI SHED AS POSS I BLE . 
REF TABLE 2- l ,  PAGE 2- 1 1 , FOR M I S S I ON  ACT IV I T I ES DTO POSS I B I L I T I ES .  
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a:: 0 
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1 

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
18 
19 
20 
2 1  
2 2  
23 

24 
2 5  
2 6  
2 7  
2 8  
29 
30 
3 1  
3 2  
3 3  

34 
3 5  
36 
37 
38  
39 

"- -

M l 3  . 1 2 

Ml7 , 17 
M l 7 . 18 
Ml l . 6  
Ml3  . 1 1  
Ml4 
Ml7 . 9  
M l 5 . 3  
M l6 . 7  

P l 2 . 4  
P l l . l4 
P l l .  7 
P 20 . 22 
P l 2 . 3  
P l .  23  
P20 . 28 
P20 . 25 
P20 . 24 
P20 . 26 
P l l . l O 
P 2 . 9  
P l 6 , 4  
P20 . 2 1  

P20 . 34 
P 1 2 . 2  
P l l . 5 
P20 . 29 
P l 6 . 19 
P 20 . 3 1 
P l .  2 5  
P l .  2 4  
P20 . 33 
P l 6 . 6  

5 7 . 29 
5 20 . 3 2  
5 1 . 26 
5 13 . 10 
520 . 3 7 
520 . 120 

S ECTION 2 - FLIGHT OPERAT I ONS RULES - CONTI NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

TABLE 2- 1 . - M I S S I ON  ACT I V I TY/DTO ACCOMPL I SHMENTS 

co� > -J: 

� - I-I U  
� �  ::5 ::£ -V1 u ::£  

DPS BURN DURATI ON  EFFECTS AND PRI MARY PROPULS I ON/ � ��H���Rb�����I� PROPULS I ON THERMAL EFFECTS 
LM S TRUCTURAL I NTEGR I TY p p l - -

o._ � LM PGNCS/DAP PERFORMANCE AND DPS THRUS T PERFORMANCE 
i3 t- LO� DURAT ION APS BURN 
� ::;] LM ECS PERFORMANCE � LANDI NG GEAR DEPLOYMENT/THERMAL 

r LM EPS PERFORMANCE DETERMI NATION 
LAND I NG  RADAR/S TRUCTURE/PLUME 

AGS 6V CAPAB I L I TY US I NG  DPS 
PGNCS CONTROLLED APS BURN 
PGNCS ATT I TUDE/ TRANSLAT I ON CONTROL 

>- LM/CSM/MSFN/EVA S-BAND/VHF COMPAT I B I L I TY  
1- AGS/CES ATT I TUDE/TRANSLAT I ON CONTROL 

N !S  CSM AUTOP I LOT S TAB I L I TY MARGI N  
o.. - LM AC TIVE DOCK I NG  3 g:  LM EJECTION FROM SLA a:: <.!J J:  CSM ACT I VE DOCK I NG  c <.!) 

J: LM/CSM UNDOCK ! NG  
PGNCS AI\{) GNCS I MJ  PERFORMANCE p 
GNCS/MTVC TAKEOVER 
RENDEZVOUS RADAR TRACKI NG PERFORMANCE 
UMIMSFN S-BAI\{) COMMUNICATION PERF�E 

I NTRAVE H I CULAR CREW TRANSFER 
AGS I NFL I GHT CA L I BRAT I ON AND PERFORMANCE 

� LM IMU I NF L IGHT AL l GI'#oiENT "" �  LM JETT I SON 
§ ..... RENDEZVOUS RADAR/RCS PLUME IMPI NGEMENT/CORONA ErFECT 
� g: SUPPORT FAC I LI T I ES PERFORMANCE p p 
0 3  IMU ORI ENTATION DETERMI NAT I �/V I S I B I L I TY 

g CSM I MU AL I GNMENT ACCURACY 
CSM S I �LE CREWMAN RENDEZVOUS CAPAB I L I TY 
LANDI NG RADAR SELF TEST 

� EXHAUST EFFECTS/CSM p 
.:t' � CREW ACT IV I TI ES EVALUAT I ON  (CSM/LM) p p � � ORB I TAL NA. V I  GA Tl ON/ LMOMCIRK TRACK I NG 

o,_ APS BURN TO DEPLETI ON  
� � DPS PLl.M EFFECT � CSM/ LM ELECTROMG.GNET I C  COMPAT I B I L I TY 

_J 

0 0 
O L.U  L.U z 
L.U ;.!  0 ;.!  8 �  � �  1 8  ;t al  u � 3 8 ::C  3 0 

p 
p p 

p 
p 

c 
p p 

p p 
p 

p 

c 

p p l 

p p p 

c 

p c 
p p 
p 

p p p 
p 
p c 

p 

p p 
p p p 
p 

p 
p 

Z <.!l  
o z  - -
I- D.. 
c:( LLJ  1- LLJ  Vl ;.!  

p l 

p l  

p 

p 

p l 

c 

p 

p 

p 

p 

� 0 > N L.U 2 lJJ a:: 

c 
p 
p l  
c 

c 
c 
c 

c 

c 
c 
c 

c 
c 

p 

c 

c 
c 

p 
p 

c 
c 

c l  
p 

c 

z o o  
§5 � �  co z u  Vl � 8 CL Z c:( :::> 

c 
c 

c 

c 

p 

c 

p 

p 

c 

c 

P : PARTIALLY COMPLETE l csM ECS/EPS RADIATOR HEAT R EJECTION 
C :: COWLETED 
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SEC T I ON 2 - F L I GHT OPERATIONS RULES - CONT I NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

R[V I TE,_.,, 

A 2- 3 1  ALTERNATE M I SS I ON DESCR I P T I ONS 

ALL OR PARTS OF THE FOLLOW I N:i  ALTERNATE MI S S I ONS MAY BE COMPLETED DEPEND I N:;  UPON THE ANOMA LY, WHEt'-' THE 
AI'O"ALY OCCURS MD/OR Tl1E L I FE T I I"E REMA I N I N:i . EXCEPTIONS TO AN ALTERNATE M I S S I ON W I LL BE I NC LUDEr• I N  
THE RUL I NG  COLUMN OF TH E  SPEC I F I C  MI S S I ON RULE . I N  APPL I CABLE CASES , THE NOM I NAL S - I VB AC T I V I T I E S  W I LL 
BE CONT I NUED I F  NOT I N V I OLAT I ON  OF SPEC I F I C  M I SS I ON RULES . 

DETA I LED T I MEL I NES OF THE FOLLOW I NG  ALTERNATE MI SS I ONS L I STED BELOW CAN BE LOCATED I N  THE APOLLO 9 

SPACECRAFT OPERAT IONAL ALTERNATE M I S S ION PLAN MSC I NTERNAL 1'-l:r E NO .  6 9 - FM- 3 .  

M:>M I NAL M I S S  I ON  
PER I OO  Of ENTRY 

1 OR 2 

3 

6 

1 

2 OR 3 

3 OR 4 

4 OR 5 

4 OR 5 

S OR  6 

3 OR 4 

1 

2 OR 3 

3 - 5 

3 - 6 

ALTERNATE MISS I ON A 

COl 

SPS 1 

S PS 2 

SPS 3 

S PS  4 

S PS 5 

S PS � 
SPS 7 
SPS 8 

ALTERNATE M I SS I ON  B 

TD&E 

LM SYSTEMS EVALUAT I ON  
EXECUTE DOCKED DPS BURN 

PERFORM EVA 

S TATION KEEP J I'(;  (STAGE LM 
PR I OR TO DOCK I I'{;) · 

L()fl(; APS B�N 

DEORB I T  

ALTERNATE MI S S I ON  C 

PERFORM EVA 

LON:; APS BURN 
CONTI NUE M I SS I ON 

ALTERNATE M I SS ION D 

TD&E 

LM SYSTEMS EVALIJAT J ON  

EXECUTE DOCKED D PS  BURN 

S TAGE DESCENT STAGE LON; 
APS BURN 

DEORBI T  

TYP I CAL FUNCT I ONAL 
FA I LURE PREC I P I TATI NG  
ALTERNATE M I S S I ON 

CSM L I FET I ME, NO SPS 

LM l i  FETJI"E 

UNSAFE DESCENT S TAGE 
(DESCENT STAGE SEPARATED 
PR I OR  TO ALTERNATE 

M I SS I ON) . EVT GREATER 

THAN 1 5  M I NUTES . 

CSM L I FE T IME, LM L I FETIME, 
E I THER CSM COOLANT LOOP 
FAI LURE 

M I SS I ON  REV DATE SECT I ON  GROUP PAGE 
�����i-----+-�-·--�-----------------------��--- -------------------�--------· ---
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I\OMI �L M I S S I ON 
PERJOO OF ENTRY 

5 

3 

4 

5 

4 

5 

S ECT I ON 2 - FL I GHT OPERAT I ONS RULES - CON T I NUED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

ALTER�TE MI S S I ON  E 

E - SA STATION KEEP I NG .  
CONT I NUE NOM I �L 
M I SS I ON TIMEL I NE  

E-SB MINI -FOOTBALL 
RENDEZVOUS , 
CONTI NUE NOMI�L 
M I SS I ON  T I ME L I NE  

E- 5C FOOTBALL RENDEZVOUS . 
CONTi f'.l.JE � I � L  
MISS I ON T IMEL I NE  

E - 50 CSM ACT I VE RENDEZVOUS . 
CONT i f'.l.JE f'.l)M I �l 
M I S S I ON  T I ME L I NE  

ALTER�TE MI SSION F 

DELETE DOCKED DP S BURN 
PERFORM SPS 5 

PERFORM EVA 

STATION K EEP, STAGE 
LM AKJ DOC K .  

EXECUTE CS�I ACTIVE 
REN..>EZVOUS (E- 50) 
DELETE LONG DURAT ION 
APS BURN 
CONTINJE MISSION 

ALTERNATE MIS SION G 

DELETE DOCKED DPS BURN 

P ERFORM EVA 

STATION KEEPING ( E-SA) · 
LOI>G APS Bl.RN 
CONTI NJE MISS I ON 

RE', uATE SECT I ON GROUP 

A 2/ 1 5/69 FL I GHT OPERATIONS RUL ES ALTERNATE MISSIONS 

TYP I CAL FUNC T I O�L 
FA I LURE PREC I P I TAT I NG  
ALTERNATE M I SS I ON 

UNSAFE DESCENT S TAGE DPS 
FA I LURE, LM PR I MARY 
COOLANT LOOP FA I LURE, 
DESCENT OR ASCENT S TAGE 
ELECTR I CAl POWER 
PROB LEMS . PGNCS FAI LURE, 
RENDEZVOUS RADAR FAI LURE . 
AGS LOS T. 

PGNCS FAILURE 

LM PR I MAAY COOLANT LOOP 
FAILURE OR DPS NON
OP ERABLE 

PAGE 
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A 2- 3 2  

I 

I 

1"1 ! SS I ON 
APOLLO 9 

SEC T I ON 2 - FL I GHT OPERA T I ONS RULES - CONC LUDED 

NASA - Manned Spacecraft Center 
MISSION RULES 

L I FET I ME CASES 

� 
1 .  M I S S I ON MUS T BE TERM I NATED I N  6 - 4 .  

2 .  M I S S I ON MUS T BE TERM I NATED I N  18 - 1 .  

3 .  SPACECRAFT PROBLEM DETECTED WH I CH W I LL 
CAUSE M I S S I ON TO BE TERMI NATED AT END 
OF SECOND DAY . 

4 .  M I S S I ON MUST B E  TERMI NATED AT END OF 
TH I RD DAY . 

5 .  M I SS I ON MUS T BE TERM I NATED AT END OF 
FOURTH DAY . 

6 .  M I SS I ON MJST BE TERMI NATED AT END OF 
F I FTH DAY . 

7 .  REDUCED LM ASCENT OR DESCENT S TAGE 
L I FET I ME .  

RULE NUMBERS 2- 33 THROUGH 
2- 39 ARE RESERVED . 

SCCT I ON  
A 2/ 1 5/ 69 F L I GHT OPERAT IONS RULES 

SUI+'ARY PLAN 

1 .  COMPLETE TD&E I F  POS S I BLE . CONTI NUE S- I VB 
AC T I V I T I ES .  

2 .  COMPL ETE TD&E I F  PCSS I BLE . CONTI �UE S- I VB 
ACT I V I T I ES PLUS F I RST DOCKED SPS BURN, LM 
POWER UP AND F I NAL S E PARATI ON .  

3 .  P ERFORM LM CHECKOUT , DOCKED DPS BURN AND 
L»'ANNED APS BURN . DELETE DOCKED SPS BURNS . 

4 .  PERFORM LM CHECKOUT, DOCKED DPS BURN, LM 
SEPARATI ON  AND ALTERNATE RENDEZVOUS , S TAG I I\G  
AND UNMANNED APS BUR N .  DELETE DOCKED SPS 
BURNS UNLESS ALREADY PERFORME D .  

5 .  PERFORM SPS BURNS TO S ET UP ALTERNATE 
RENDEZVOUS, LM CHECKOUT AND DOCKED SPS BURN, 
LM REI'DEZVOUS AND UI\Mo\NNED APS BURN . 

6 .  PERFORM NOM I NAL LM AC T I V I T I ES . 

7 .  PERFORM AS MUCH AS POSS I BLE, I N  THE FOLLON I NG  
ORDER OF PRIOR I TY :  

( 1 )  LM CHECKOUT 

( 2 )  RENDEZVOOS 

( 3 )  DOCKED DPS BURN 

(4) STA T I ON KEEP I NG  

( 5 )  UIIW.flt.lED APS BURN 

(6) EVA . 

GROUP PAGE 

ALTERNATE M I SS I ONS  2- 14 
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SECTI CN 3 - MISS I CN  RULE SLt+IARY 

N ASA - Manned Spacecraft Center 
MISSION RULES 

REV I TEM 
! GO/NO-GO SUMMARY I 

A 

i 

3-1 A FORMAL GO/NO-GO W I LL BE G IVEN FOR THE CSM AT EACH DA I LY PTP. REFERENCE M I SS I ON  RULES 3-20 THROUGH 
3-41 FOR CONSUMABLE RULES �� TABLE 3- 1 ,  PAGE 3-21A, FOR GO/NO-GO SUMMARY . 

3 -2  THE LAUNCH PHASE W I LL BE ABORTED FOR : 

3 - 3  

A. S- IC LOSS OF THRUST 

B .  LAI.ID-! VEHI CLE I NERTIAL PLATFORM FAI LURE 

C.  S-1 1 G I MBAL SYSTEM FAI LURE - ACTUATOR riARDOVER INBOARD (PR I OR TO S- I VB TO ORB I T  CAPAB I L I TY) 

D. S- I I  TOTAL LOSS OF THRUST (PR IOR TO S-IVB TO ORB I T  CAPAB I L I TY) 

E.  S-1 I SECOND PLANE SEPARAT I ON  FAI LS TO OCCUR 

F .  S-IVB LOSS Of HYDRAULI C  FLUID (PR IOR TO S- IVB IGN I T ION) 

G. S-IVB FA! LURE TO ATTAIN THRUST 

H .  VIOLAT I ON  OF E DS  L IM I TS (AUTO/M.Il.NUAL) 

I .  VIOLATI ON  OF TRAJECTORY LIMIT  LINES 

J. FJ RE/SMOKE IN CM 

K .  1-lALFI.J.ICTl ON OF : 

1 .  LOSS OF BOTH CM-RCS SYSTEMS DURING MODE I 

L .  

2 .  CAB I N  N-1) S U I T  PRESSURE 

3 .  CAB IN PRESSURE AND 02 MANI FOLD LEAKS 

4, THREE FUEL CELLS AND 1 BATTERY 

5 .  l..NCONTROLLABLE SHORTED �'lAIN BUS 

6 .  BOTH AC BUSES DUR I I\Ki  !mE I OR MODE 

TEAM D I SCRETION WI LL BE USED FOR : 

1 .  SU I T/CAB I N  CONTAMI NAT ION 

2 .  MED I CAL PROBLEMS 

I l l  

POST INSERTION GO/NO-GO 

A. Tt-E S- IVB WI LL BE .t:e::§.Q AFTER INSERTION OR DURING ORBI T  I F  Pl<lY OF THE FOLLOWING C(N)I T I(l>.IS EX I ST :  

l .  IMPEND I I-«7  S- IVB BULKI-EAD 6P PROBLEM 

2 .  S- IVB COLD HE SHUTOFF VALVES f'A l l  TO C LOSE 

3 .  S-IV8 RA/IGE SAFETY DESTRUCT S YSTEM ARMED 

4. 5- I VB IN WReN; TI� BASE 

5 .  LOSS OF ATTI TUDE C(l>.ITROL 

B .  THE CSM W I LL BE �  I F  Am OF TH E  FOLLCIW II\Ki CONDI T IONS EXI ST: 

l. ECS 

(A) LOSS OF CABIN AND SUI T  I NTEGRI TY .  

M I S S I ON  REV DATE SECT I ON  GROUP PAGE 
�����.�����-----����--------------------------���- ----------------- ���--------

APOLLO 9 A 2/1 5/69 MISSION RULE SUMMARY GO/NO-GO ' S  3-1 

�'F.C/T ::l -;  Form 292 i, Al' ·, 6(:) 



REV I TEM 

A 3-4 

M I SS I� 

APOLLO 9 

SECT! ()lj 3 - MI 55 I� RULE S\J'IMARY - C�T I NUED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

CC»-4TINUE PAST 2-1 GO/NO-GO ' S  

A.  THE CSM WI LL BE � I F  AA Y  O F  THE FOLLCM!� CCM>I T I <:m  EX I S T :  

1 .  ECS 

(A) LOSS OF CABIN I NTEGR ITY AND LOSS OF SUI T  I NTEGRI TY, LOSS OF SU I T  LOOP I NTEGR I TY, LOSS OF 02 
MANI FOLD, OR LOSS OF ENTRY 02 SUPPL I ES .  

( B) LOSS OF ALL COOL ING 

2 .  CRYO 

(A) LOSS OF BOTH H2 OR BOTH D2 CRY(X;ENI C  STORAGE TANKS 

3 .  EPS 

(A) LOSS OF THREE FUEL CELLS 

( 8) LOSS OF TWO ENTRY BATTERIES 

(C) LOSS OF BOTH AC BUSES 

'+. SPS 

(A) SUSTAINED PRESSURE DECAY IN FUEL OR OXI DI ZER TANKS 

5 .  CM-RCS 

(A) LOSS OF BOTH CM-RCS R INGS 

6 .  l..tllSA TI  SFACTORY CREW C()fl() I T I  ON 

7 .  PERIGEE <75 � 

REV DATE 

A . 2/ 15/69 
SECT I �  
MI SS I ON  RULE SUMMARY 

GROUP 
GO/NO-GO 

PAGE 
3-2 
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\, REV I TEM 

A 3-5 

M I SS I ON  

APOLLO 9 

SECT I ON  3 - MI SS I ON  RULE Si..M'-tAAY - CONTit>l.IED 

NASA - Manned Spacecraft Center 

MISSION RULES 

TD&E GO/� 

A, THE CSM WI LL 8E NO-GO I F  AH'f OF THE FOLLO«II'¥> CaiOI TIONS EX I ST :  

1 ,  ECS 

(A) LOSS OF CAB I N  INTEGRI TY 
(B) LOSS OF SUI T  CI RCUI T 
(C) LOSS OF 02 MAN I FOLD 
(D) 
(E) LOSS OF SUIT INTEGRI TY  
( F) LOSS OF ALL COOI..II'G 
(G) CONFI RMED LEAK OF GLYCOL IN E ITI·£R CCJ+IAKl MODULE OR SUIT C I RCUIT 

2 .  CRYO 

(A) INSUFFICIENT 02 JIU> H2 TO SUPPLY CELL IJ.� ECS � TO Tt£ t£XT 
GO/� PTP PLUS �EE I'OJRS (OR JFTII'G FL IGHT PLUS GUIDED ENTRY MAhEWER) 

3 .  EPS 
(A) LOSS OF TWO FUEL CELLS 
(8) LOSS OF TWO ENTRY BAnERI ES 
(C) LOSS OF ONE MAI N BUS, ONE BATTERY BUS, ONE AC BUS, DR lr£ BATTERY 

RELAY BUS 
(D) LOSS OF TWO INVERTERS 

4.  CC»+t/ INS TRl.MENTAT I ON 

(A) LOSS OF INSTRl.MENTATION (TM OR aeaARO) SUCH THAT IT I S  NOT POSSI BLE 
TO VERI FY GO/� CRITERIA EITl£R IN S/C OR ON GROlH>. 

5. SEQ\,.ENTIAI. 

(A) LOSS OF SEQUENTIAL LOGIC BUS A OR B 
( B) LOSS OF PYRO BUS A OR B 

6 .  G« 

(A) LOSS OF TRANSLATICJII CAPABI LITY (X-AXIS) 
(B) LOSS OF DI RECT RCS (ANY AXIS) 
(C) LOSS OF 1¥K) DEORB I T  lo£"1lt)[)S 

7, SPS 

(A) PRESSURE OECAY IN EI THER FUEL OR OXIDIZER TAN< 
( B) I F  E I THER  SM OR HYBRID OEORBI T  NOT AVAilABLE N-C :  

( 1 )  LOSS OF CAPABI LITY TO PERFORM CRI TICAL MAt£UVERS 
(2) IN REMAINI,..; LESS THAN SPS DEORBIT REQUIReMENT 

B. SM-RCS 

(A) LOSS OF TWO QUADS 
(B) LOSS OF ATTJ TlDE ca-ITROL IN ONE OR I'GE AXES 
(C) PR<ftLLANT Rf!MAJNJI'G LESS � HYBRID OEORBJT REQUIREMENT, I F  HYBRID 

ND SPS OEORBJT AVAI LABLE ,  OTHERWISE �ELI.ANT REMAlNINi LESS THAN 
SM OEORBIT REQUIR&e/T ,  

9 .  CM-RCS 

(A) LOSS OF SOJRCE PRESSURE - ONE RUG 
(B) LOSS OF MANI FOLD PR!!SSURE - ONE RINi 
(C) CH-RCS AAfo£0 

REV DATE SECT I ON  

A 2/ 15/69 MISSION RULE SUMMARY GO/NC)...G() 

PAGE 

3-3 
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M I S S I ON  

APOLLO 9 

SECT I ON  3 - MI SS I ON  RULE SUMMARY - CONT I NUED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

CONT I NUE MI SSION PAST 6-4 AND DAI LY PTP GO/NO-GO 

A. THE CSM W I LL BE !:lQ:§Q IF  I-NY OF THE FOLLOWI NG  CONDI T I ONS EX I ST :  

l .  ECS 

(A) LOSS OF CASIN I NTEGR I TY 
( B) LOSS OF SUI T  C I RCUI T  
(C) LOSS OF 02 MAN! FOLD 
(D) 
(E) LOSS OF CYCLI C ACCLMULATOR OPERATI ON  
(F) POTABLE WATER T� QUANTI TY PLUS FUEL CELL PRODUCTI ON  TO THE NEXT 

PTP W I LL TOTAL <2 0 LBS 
(G) 

(H) LOSS OF I.RINE Ol..MP CAPAB I L I TY FOR PTP ' S  SUBSEQUENT TO L1'l JETT I SON 
( I )  LOSS OF ALL COOLI IIG 
(J) CONF I RMED LEAK OF GLYCOL I N  E I THER COMMAND MODULE OR SUI T C I RCUI T  

2 . CRYO 

(A) I NSUFF I C I ENT 02 AND H2 TO SUPPLY FUEL CELL AND ECS DEMANDS TO THE NEXT 
GO/NO-GO PTP PLUS THREE HOURS (DR I FT I NG  FL IGHT PLUS GUI DED ENTRY MANEUVER) 

3 .  EPS 

(A) LOSS OF TWO FUEL CELLS 
( 8) LOSS OF TWO ENTRY BATTERI ES 
(C) LOSS OF Ot£ MAIN BUS , ONE BATTERY BUS, ONE AC BUS, OR THE BATTERY RELAY BUS 
( D) LOSS OF TWO I NVERTERS 

4 .  COMM/ I NSTRLMENTATI ON  

(A) LOSS OF INSTRLMENTAT I ON  (TM OR ONBOt\RD) SUCH THAT I T  I S  NOT POSSI BLE TO 

(B) 
VERI FY GO/NCH;O CR I TERIA E I THER IN SIC OR ON GROUND, 
LOSS OF TWO-WAY VO I CE C�I CAT I ON  AFTER L1'l JETTISON (CSM/MSFN) 

5 .  SEQUENT IAL 

(A) LOSS OF SEQUENTIAL LOG I C  BUS A OR 8 

(B) LOSS OF PYRO BUS A OR B 

6 .  G "  

(A) LOSS OF DI RECT RC� (I-NY AX I S )  
( B )  LOSS OF RATE DAMP ING (ANY AX I S) 
(C) LOSS OF TWO DEORB I T  METHOOS 

7 .  SPS 

(A) PRESSURE DECAY IN E I THER FUEL OR OX I D I ZER TANK 
(B) IF E I TI'£R SM OR HYBR I D  DEORB I T  NOT AVAI LABLE /IK:); 

( l )  LOSS OF CAPAB I LI TY TO PERFORM CRI T I CAL MANEUVERS 

( 2) tN REMAI N I NG  LESS THAN SPS DECRSIT REQUI REMENT 

B. SM-RCS 

(A) LOSS OF TWO QUADS 
(B) LOSS OF ATTI TUDE CONTROL IN ONE OR MORE AXES 
(C) PROPELLI-NT REMAINING LESS THAN HYBR ID DEORBI T  REQUI REMENT, IF HYBRI D  

AND S PS DEORB I T  AVAI LABLE . OTHERWI SE PROPELLI-NT REMA I N I NG  LESS THI-N 
SM DEORBI T  REQUI REMENT . 

9 .  CM-RCS 

(A) LOSS OF SOURCE PRESSURE - ONE RI NG 
(B) LOSS OF MAN! FOLD PRESSURE - ONE R I NG  
(C) CM-RCS ARMED 

1 0 .  l.NSAT ISFACTORY CREW CONDI Tia-J 

1 1 .  TWO 1-ETHODS OF DEORBI T  ARE AVA I LABLE 

1 2 ,  A SUBSEQUENT SI NG LE FAI LURE WOULD f'.()T REQUI RE ENTRY IN ONE REV OR LESS . 

REV DATE SECT I ON  " ' "  ------------r------1 :�OUP 
A 2/ 1 5/69 M I SS I ON  RULE SLMMAAY 

- _, PAGE 

J GO/N0-G0 1 S  3-4 

-------�-----------------------------------------�· -- ---· .... , .. 
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A 3-7 
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\ 

M I S S I ON  

APOLLO 9 

SECTION 3 - MI SS ION RULE SUMMARY - CONTINUED 

NASA - Manned Spacecraft Center 
MISSION RUUS 

N()II-CRITICAL SPS MN\EUVER GO/NO-GO 

A. THE CSM WI LL BE � I F  Am OF THE FOLL�IN:i CONDI TIONS EXI ST :  

l .  ECS 

(A) LOSS OF CABIN INTEGR I TY  
(B) LOSS OF SUIT C IRCUIT 
(C) LOSS OF 02 MANI FOlD 
(D) 
(E) LOSS OF CYCLI C  ACClHJLATOR OPERATION 
(F) LOSS OF SUI T  I NTEGRI TY (FOR DOCKED SPS BURNS) 
(G) LOSS OF ALL COOL!� 
(H) CONF I Rf'£0 LEAK OF GLYCOL IN EITHER CC»+\6H) MODULE OR SUI T 

C I RCUIT 

2 . CRYO 

(A) I NSUFF I C I ENT 02 AH) H2 TO SUPPLY FUEL CELL AH) ECS DEYIANDS TO THE NEXT 
G0/1'0-GQ PTP PLUS T'HREE HOURS (DR I FTit-G FLIGHT PLUS GUIDED ENTRY MAI'£WER) 

3 .  EPS 

(A) LOSS OF TWO FUEL CELLS 
(B) LOSS OF TWO ENTRY BATTERI ES 
(C) LOSS OF Ot£ MAIN BUS, ONE BATTERY BUS, Cl-£ AC BUS, OR THE BATTERY 

RELAY BUS 
(0) LOSS OF TWO I NVERTERS 

It. Ca+V INS TRLMENTAT I ON 

(A) LOSS OF INSTR\MNTATION (TM OR CHIOAAO) SUCH �T I T  I S  NOT POSS I BLE TO 
VERIFY GO/NO-GO CRI TERIA E I THER IN S/C OR ON GRO\.IIID.  

(8) LOSS OF TWO-WAY VOICE CC»++t.f..ICATION (CSM/MSFN) 

5 .  SEQUENTIAL 
• 

(A) LOSS OF SEQUENT IAL LOGI C  BUS A OR 8 
(B) LOSS OF PYRO BUS A OR 8 

6 .  G£C 

(A) LOSS OF lWO TVC SERVO LOOPS 
( 8) LOSS OF lHREE TVC CONTROL MODES (G&N, SCS AUTO, IWJ MTVC RATE 010) 

7. SPS 

(A) LOSS OF BOTH GN2 BOTTLES ( <400 PSI)  
(8) FUEL OR OXI DIZER FEEDLINE TEMP <27°F 
(C) FLAN:iE TEMP >lt80°F ON PREVIOUS �N 
(D) C�ER PRESSURE <70 PSI ON PREVI OUS  BURN 
(E) FUEL/OX I D I ZER AP >20 PS I 
(F) LOSS OF ULLAGE CAPABI L I TY FOR FIRST BURN SUBSEQUENT TO DOCKED DPS 

BURN, OR AFTER STORAGE TANKS EMPTY 
(G) F I RST BURN SUBSEQUENT TO DOCKED DPS WAS <40 SEC, CONTINUOUS 
(H) PRESSURE IN E I THER FUEL OR OX IDI ZER TANK <1'+0 PSI 
( I ) 61/ REMAININ:i LESS THAN 1-IANE:WER PLUS DEORB I T  REQUI REMENT 

B .  THE NON-CR I T I CAL DOCKED SPS BURNS WI LL BE NO-GO I F  THE FOLLQ..IIN:i I NTERFACE C<N>I T I ()Il  EXISTS :  

1 .  DOCKING SYST9' 

(A) · LESS TiiAN NINE GOOD DOCKING R I NG  LATCHES 

REV DATE 

A 2/ 1 5/ 69 

SECT I ON 

MISSION RULE SUMMARY 

GROUP PAGE 

3-5 
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REV I TEM 

A 3-8 

M ISS I ON 

SECT I ON  3 - M I SS I ON  RULE SUMMARY - CONT I NUED 

NASA - Manned Spacecraft Center 

MISSION RUUS 

CRI TI CAL SPS r-w-EWER GO/NO-GO 

A. THE CSM W I LL BE � IF ANY OF THE FOLLC)JI� C<»--DI T IGIS EX IST:  

1 ,  G'C 

(A) LOSS OF TWO TVC SERVO LOOPS 
( 8) LOSS OF THREE TVC CCJ.JTROL t-DOES (G&N, SCS AUTO, /liD MTVC - AATE O'iD) 

2 ,  SPS 

(A) PRESSURE : N  E : nt:R FUEL OR OXIDIZER T.ANK < 1 1 5  PSI 

(8) LOSS OF BOTH GN2 BOTTLES ( <'tOO PS I )  
(C) FUEL OR OXIDI ZER FEEDLI NE  T EMP  <27°F  
(D) FLNGE TEMP > '+80° F ON PREVIOUS BURN 
(E) CHAMBER PRESSURE <70 PSI ON PREVIOUS BURN 
(F) FUEL/OXIDI ZER 6P >20 PS I 
(G) F IRST BURN SUBSEQUENT TO DOCKED DPS WAS <'tO SEC 

REV DATE SECT I ON  GROUP 

APOUO 9 A 2/1 5/69 MI SS I!li RULE Slt'MAAY GO/NO-GO'S 

PAGE 

3-6 
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REV I T - ··� 

A 3-9 

M I S S ! ()IJ  

APOLLO 9 

SECT ! et.l  3 - MI S S i et.l  RULE Sl..fo'MARY - C<l-JT I NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

I VT  (CSM TO LM) GO/NO-GO 

A. THE CSM W ILL BE NO-GO I F  /J.N'f OF THE FOLLGI I I'G  COND!Tict.IS EXIST:  

1 .  ECS 

(A) LOSS OF CAB IN INTEGRITY 
(B) LOSS OF SUI T  CI RCUI T 
(C) LOSS OF 02 MAN I FOLD 
(0) 
(E) LOSS OF CYCL IC  ACCLMJLATOR OPERATION 
(F) LOSS O F  SUI T  INTEGRITY 
(G) LOSS OF ALL COOLlf'G 
(H) CONFIRMED LEAK OF GLYCOL I N  EITHER C� ,lo()()ULE OR SUI T C IRCUIT  

2 .  CRYO 

(A) INSUFFIC IENT 02 IlK) H2 TO SUPPLY FUEL CELL IlK) ECS O€MANOS TO THE I'EXT 
GO/NO-GO PTP PLUS THREE �S (DRIFTII'G FLIGHT PLUS GUIDED ENTRY MANEWER) 

3 .  EPS 

(A) LOSS OF TWO FUEL CELLS 
(B) LOSS OF TWO ENTRY BATTERI ES 
(C) LOSS OF ONE MAIN BUS, ONE BATTERY BUS, ONE AC BUS, OR THE BATTERY RELAY BUS 
(D) LOSS OF TWO INVERTERS 

It, cot+VINSTRLMENTATION 

(A) LOSS OF INSTR\..MENTATI ON  (TM OR ONBOAAD) SUCH THAT I T  I S  NOT POSS IBLE 
TO VERI FY GO/NO-GO FOR CRI TERIA E I THER IN S/C OR ON GROI.N>. 

5 ,  SEQ\A:NT I AL 

(A) LOSS OF SEQUENTIAL LOGIC BUS A OR B 
(B) LOSS Of PYRO BUS A OR B 

6 ,  G'C 

(A) LOSS Of DIRECT RCS (ANY AXIS) 
(B) LOSS 01'" "lATE cw-t'lf'G (/lm AXIS) 
(C) LOSS v: ;WQ DEORBI T METHODS 

7 .  SPS 

(A) PRESSURE DECAY IN E I THER FUEL OR OXIDIZER TANK 
(8) IF E I THER SM OR MYBRI D DEORBIT NOT AVAI LABLE AND: 

(1)  LOSS OF CAPABI LITY TO PERFORM CRITICAL f'W.IEUVERS 
(2)  I:N REMAINII'G LESS THAN SPS DEORBJ T REQUI REMENT 

8 ,  SM-RCS 

(A) LOSS OF TWO QUADS 
(B) LOSS Of ATTI TOOE CafrROL IN <»£ OR MJRE AXES 
(C) PROPELLANT Ra+\INlt-«0 LESS THAN HYBRI D DEORBIT REQUI ReENT, I F  HYBRI D 

ANO SPS DEORBI T  AVAI LABLE . OTHERWI SE PROPELLANT REMAI NII'«i LESS THAN 
SM OEORBIT  REQUIRE:.MENT. 

9. CM-RCS 

(A) LOSS Of SOURCE PRESSURE - <»£ Rit-«7 
(B) LOSS OF MANI FOLD PRESSURE - ONE Rlt-«7 
(C) CM-RCS ARMED 

B ,  THE lVT fRC)ol THE CSM TO THE L.M WILL B£ � IF N('( OF THE FOLLOWII'«i INTERFACE 
CONDITIONS EXIST: 

1,  DOCKII'«i SYSTEM 

(A) · LESS THAN lHREE GOOO OOCKII'«i Rlt-«7 LATCHES 120 DEGREES APAAT 
(B) · FAI LURE OF CSM FORWARD HATOi PRI MI\RY LOCK/UN..OCK ME01ANISM 

REV DATE 

A 2/lS/&9 

SECT I ON  GROUP 

MISSION RULE SUMMARY GO/NO-GO'S 

PAGE 
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REV I TEr•, 

A 3-1 0  

I 

M I SS I ON  

APOLLO 9 

SECT I ON  3 - M I SSION RULE Sl.l+'IAAY - CONTINUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

OOCKED DPS BURN GOlNO-GO 

A .  THE C SM  W I LL BE �  I F  ANY OF THE FOLLOWIN:i CON>I TIONS EX I ST :  

1 .  ECS 

(A) LOSS OF CABIN INTEGRITY 
( B) LOSS OF SUI T  C I RCUIT 
(C) LOSS OF 02 MANIFOLD 
(D) 
( E) LOSS OF CYCLIC ACCl.MULATOR OPERATI ON  
(F)  LOSS O F  SUI T  INTEGRITY 
(G) LOSS OF ALL COOLit-li 
(H) CONF I RMED LEAK Of GLYCOL I� E I THER COMMAND MODULE OR SUIT C I RCUI T  

2 . CRYO 

(A) INSUFF I C I ENT 02 AND H2 TO SUPPLY FUEL CELL AND ECS DEMANDS TO THE NEXT 
GO/NO-GO PTP PLUS THREE HOURS (DR I FTING FL IGHT PLUS GUIDED ENTRY MANEUVER) 

3 .  EPS 

(A) LOSS OF TWO FUEL CELLS 
(8) LOSS OF TWO ENTRY BATTER I ES 
(C) LOSS OF ONE MAIN BUS, C"H; BATTERY BUS, ONE AC BUS, OR THE BATTERY 

RELAY BUS 
(D) LOSS OF lW) INVERTERS 

If .  COMM/ INSTRUMENTATION 

(A) LOSS OF INSTRI.IENTATION (TM OR ONBOAAD) SUCH THAT IT IS NOT POSS IBLE 
TO VERI FY GO/� CRI TERIA E ITHER IN S/C OR ON GROI.N) . 

(8) LOSS OF TWO-WAY VOICE CCH11.NI CAT ION (CSM/MSFN) 

5 .  SEi.("'i:NTIAL 

(A) LOSS OF SEQUENT IAL LOG I C  BUS A OR B 
(8) LOSS OF PYRO BUS A OR B 

6 .  G&C 

(A) r .OSS OF DIRECT R•:s (l<m AX I S) 
(B) LOSS OF RATE OAWIPJNG (/lHi AXIS) 
(C) LOSS OF TWO DEORBIT METHODS 

7 .  SPS 

(A) PRESSURE DECAY IN EITt£R FUEL OR OXIDIZER TAl« 
( B) I F  E I THER SM OR HYBRID OEORSIT NOT AVAI LABLE Al-l): 

( 1 )  LOSS OF CAPABI LITY TO PERFORM CRITICAL MANEUVERS 
(2) tN REMAINlt-C LESS 1'1-Wt SPS DEORBI T  REQUIREMENT 

8 .  SM-RCS 

(A) LOSS OF TWO QUADS 
( B) LOSS OF ATTI TUDE CONTROL IN ONE OR 1-K>RE AXES 
(C) PROPELLANT REMAINING LESS '!'HAN HYBR I D  DEORBIT RfQUI REMENT, I F  HYBRID 

Al-l) SPS DEORBIT AVAI LABLE .  OTHERWISE PROPELLANT REMAINit-C LESS 
THAN SM OEORBIT REQUIREMENT 

9 .  CM-RCS 

(A) LOSS OF SOURCE PRESSURE - ONE R I NG  
( 8) LOSS OF MANI FOLD PRESSlRE - ONE RING 
(C) CM-RCS ARMED 

B .  THE L.M Wl l.L BE N<H>O I F /lHi OF THf FOLLa.l lN:i CCN>lTlONS EXIST : 

l .  SEQt.€NT !AL AND PYRO 

(A) LOSS OF BOTH PYRO SYSTEMS A AND B 

REV DATE SECT I ON  GROUP 

A 2/ 15/69 MISSION RULE SUMMARY GO/N()-(;0 I s  
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2 .  

3 .  

4. 

5 .  

6 .  

7 .  

8.  

EPS 

(A) 
( B) 
(C) 
(0) 
(E) 
( F) 
(G) 

ECS 

(A) 
(8) 
(C) 
(0) 
( E) 
( F) 
(G) 

SECTION 3 - MISS ION RULE SUMMARY - CONTINUED 

N ASA - Manned Spacecraft Center 
MISSION RUW 

LOSS OF EITHER COR OR LM BUS 
LOSS OF THREE OR MORE DESCENT BATTERIES 
LOSS OF 00 OR � DESCENT BATTER IES IF E I THER ASCENT BATIERY 
LOSS OF BOTH ASCENT BATTERI ES 
LOSS OF BOTH ItMRTERS 1 /IK> 2 
LOSS OF t.e, BUS A 
LOSS OF INTEGRAL /IHJ FLOOD LIGHTS 

LOSS OF CAB IN  I NTEGRI TY 
LOSS OF SUI T  LOOP INTEGRI TY 
LOSS OF BOTH SUIT FANS 
LOSS OF �TH DEMAN> REGUlATORS 
LOSS OF BOTH PRIMARY fiK> SECCHlMY COOL.ANT LOOPS 
LOSS OF ALL 02 TAN<S 
LOSS OF ALL H2<) TANKS 

C�ICATI�/ INSTRI.MNTATJ ()>l  

(A) LOSS OF CRI TICAL ONBCARO DISPLAYS 
(8) LOSS OF ALL 'tttF C<M'IIJIIICATI� 

GUIDANCE /JHJ CONTRoL 

(A) LOSS Of PGNS PHJ � NOS TTCA ATT I Tl.IC£ C�TROL CAPABI LITY 
(8) LOSS OF OPS GIMBAL TR IM CONTROL 
(C) 
(D) LOSS OF +X ULLAGE <:At'ABI L I TY 
(E) LOSS OF OPS � ON/OFF CAPABI LITY 
(F) LOSS OF OPfRATI�L THROTTLE CONTROl 

OPS 

(A) PROPELLANT LEAK 
(B) LOSS OF OPEaATI CJIW.  DPS 

APS 

(A) PROPE Ll.ANT LEAK 

RCS 

(A) RCS +X ULLJG£ CAPAS I Ll TY 
(8) T1«1E AX I S  A TT I T\.U CONTROL 
(C) PROPELLANT LEAKS 

I S  LOST 

THE DOCKED OPS BUliN WILL. BE � IF NiY OF THE FOLL.Clllf!G I NTERFACE CCH>I TIQ-6 EXI ST: 

1 .  OOCKII'«i SYSTSol 

(A) LESS 1HAN Nit£ GOOD OOCJ(Jt-G R J IIG  LATOiES 
( B) FAiu.RE OF CSM FORWARD HATCH PtUMARY LOCit/\N.OCK ME�lSM. 
(C) FAILURE OF L1'l cewl> RfG(JLATQRS TO MAINTAI N  CABIN PRESS'-"£ 

.! C!m) PS IA 

2 .  �ICATI� 

(A) LOSS OF l'I«>-WAY VHF VOle£ C()o'MUIIJCATI� BETWEEN CSM /IHJ LM 
(8) LOSS OF T'J6-WAY VOICE COM.f.IICATIONS BET\oEEN MSFN NII:J BOTH CSM /'oHJ LM 
(C) LOSS OF CRITICAL CHiK.>MO DISPLAYS 

THE [)()0(£0 OPS BURN WI U. IE .!::!Q:iQ I F  NiY OF THE FOLLOWif\G EHJ CCH>J TlCNS EXIST :  

1 .  OPS CHECKOUT 

(A) OPS S�Cf PlU :;sURE < .alQ. PSJA 
(8) OPS RfG PRESSUiltE >4. 0 PS IO OR < 3 , 4  PS I D  AT .!bl LBS/HR 
(C) LOSS OF I Lu.MlNATION OF BOTH GREEN HEATER STATUS LIGHTS 

2 .  PLSS POS PRESS�E <BSO PSlA 

VATE SECT l <X'J  GROUP 
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SECTION 3 - M I SS ION RULE SUMMARY - CONT I NUED 

N ASA - Manned Spacecraft Center 

MISSION R U LES 

EVA GO/NO-GO 

A. THE CSM W I LL BE NO-GO I F  �y OF THE FOLLOW!� CONDI TIONS EX I ST :  

1 .  ECS 

(A) LOSS OF CABI N  INTEGRI TY 
(B) LOSS OF SUI T  C I RCUIT 
(C) LOSS OF 02 MANI FOLD 
( 0) LOSS OF SURGE TANK OR REPRESS Pb.CK 
(E) LOSS OF CYCLIC ACCl.MULATOR OPERATION 
( F) LOSS OF SUI T  I NTEGRITY 
(G) LOSS OF ALL COOLif'G 
(H) CONFI RMED LEAK OF GLYCOL IN E I THER COMMAND MODULE OR SU IT C I RCUI T  

2 . CRYO 

(A) INSUFFICIENT 02 AKJ H2 TO SlJ'PLY FUEL CELL ftH:) ECS OEfoWI>S TO THE 
NEXT GO/NO-GO PTP PLUS T�EE HOURS (DR IFTllloG FLIGHT PLUS GU I DED ENTRY MAAElNER) 

3 .  EPS 

(A) LOSS OF 1WO FUEL CELLS 
( B) LOSS OF 1WO ENTRY BATTE R I ES 
( C) LOSS OF ()£ AAIN BUS, ONE BATTERY SUS, ONE AC BUS, OR THE BATTERY 

RELAY BUS 
(D) LOSS OF TWO I NVERTERS 

4. Ca+I/ INSTRllo£NTATI<l'l 

(A) LOSS OF I NSTRl.MENTATION (TM OR ONSOARD) SUCH l"liAT IT I S  NOT POSSI BLE TO 
VERI FY GO/NO-GO CR I TERI A  EITHER I N  SIC OR ON GR()U\j(). 

(B) LOSS OF TWO-WAY VO I CE C�I CATI ON  (CSM/MSFN) 
(C) LOSS OF TWO-WAY VO ICE C� I CATI()>S (CSM/LM) 

5. SEQUENT! AL 

(A) LOSS OF SEQUENTI AL LOGI C  BUS A OR 8 
( B) LOSS OF PYRO BUS A OR B 

6 .  G&C 

(A) LOSS OF DI RECT RCS (/Wf AX I S) 
( B) LOSS OF RATE 0111'1PI IIoG  (Am AXIS) 
(C) LOSS OF TWO DEORB I T  METHOOS 

7. SPS 

(A) PRESSURE DECAY IN E I Tt£R FUEL OR OXI D I ZER TANK 
(B) I F  E I THER SM OR HYBRID DEORSI T  NOT AVAI LABLE AN) ;  

( l )  LOSS OF CAPAB I LITY T O  PERF� CRI TI CAL MANEWERS 
(2) AV REMAINING LESS THAN SPS DEORB I T  REQUI R&'ENT 

8 .  SM-RCS 

(A) LOSS OF 00 QUADS 
( 8) LOSS OF ATTI TUDE CCM'ROL IN ONE OR MORE AXES 
(C) PROPELLANT REMAI N I !I.G  LESS THAN HYBRI D  OEORBIT REQU I REMENT, IF HYBR I D  

/IU) SPS OEORBI T  AVA I LASLE . OTHERWISE PROPELLANT REM6.INJ!I.G LESS THAN 
SM DEORB I T  REQU 1 REMENT 

(D) l.fAIC IN AHY FUEL OR OXI DI ZER TANK 

9. 0+-RCS 

(A) LOSS OF SOURCE PRESSURE - ONE RHG 
( B) LOSS OF MANI FOLD PRESSIAU: - ONE RING 
(C) 0+-RCS ARMED 

��----�--�------�r----------------------------,----------------------r-------- --
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SECT I ON  3 - M I SS ! ()-.J  RULE Sl..MVAAY - CONT ! I'VED 

NASA - Manned Spacecraft Center 

MISSION RULES 

THE LM W I LL BE � IF ANY OF TI-E FOLLOW! �  COND! T I()-.JS EX I ST :  

1 .  EPS 
(A) LOSS OF E I THER CDR OR LMP SUS 
(B) LOSS OF THREE OR MORE DESCENT BATTERI E S  
( C )  LOSS OF TWO OR MORE DESCENT BATTERI ES I F  E I THER ASCENT BATTERY I S  LOST 
(D) LOSS OF BOTH ASCENT BATTER I ES 
(E)  LOSS OF INTEGRAL .MO FLOOD LIGHTS 

2 .  ECS 

(A) LOSS OF CABI N  I NTEGRI TY 
( S) LOSS OF SUI T LOOP I NTEGR I TY 
(C) LOSS OF BOTH SUI T FANS 
(D) LOSS OF BOTH DEMAND REGULATORS 
(E) LOSS OF PRIMARY AND SEC(N)AAy COOLANT LOOPS 
( F) LOSS OF DESCENT 02 TANK 
(G) LOSS OF BOTH ASCENT TANKS 
(H) LOSS OF ALL H20 TANKS 

3 .  COMMUNI CAT I ONS/ I NSTRUMENTATI ON  

(A) LOSS OF CR I T I CAl  0NBCW«> DI SPLAYS 
(8) LOSS OF VHF DUPLEX CAPAB I L I TY 

L+. PROPULS I ON (APS/DPS) 

(A) PROPELLANT LEAKS 
( B) IMPEND ! �  DPS PROPELLANT VENT I �  

s .  RCS 
(A) PROPELLANT LEAK 

THE EVA WI LL BE NO-GO I F  ANY OF THE FOLL� I �  I NTERFACE CONDI T I ONS EXI ST :  

1 .  ECS 

(A) FAI LURE OF tM OR UM TO MAINTAIN SEPARATE PRESSURE INTEG I RTY 
( B) FAI LURE OF LM DEMANO REGUI..ATORS TO MAINTAI N  CAB I N  PRESSURE � � PS !A 

2 • CCJoM.N I CATi ONS  
(A) LOSS OF TWQ-WAY VHF VOICE CCM-tJN I CA T I ONS BETWEEN THRE E  CREW-\A.N 

(CONFERENCE) 
( B) LOSS OF �WAY VOI CE BETWEEN MCC /lKJ BOTH CMP AW CDR 
(C) 

D ,  rtf.: EVA W I LL BE � I F  ANY OF TH E  FOLLO\ , , ,>«; EMU CONDI T I ONS  EX I ST :  

1 .  OPS CHECKOUT 

(A) OPS SOURCE PRESSURf <.2J.!Q. PS I A  
(B) OPS REG PRESSURE >�.0  PS ID OR <3 . �  PS ID AT � LBS/HR 
(C) LOSS OF I LLli'IINATl()IJ OF BOTH GREEN HEATER STATUS LIGHTS 

2 .  PGA/PLSS 01ECKOUT 

(A) POS < 850 PS IA 
( B) PGA PRESSURE >� PS I D OR <l.:l PS I D, OR EMU PRESSURE DECAY > 0 . �  PS I D/MI N  
( C )  BAT \'OLTAGE < 1 6  VDC 
(D) FAI LURE TO ACTI VATE PUMP OR FAN 
(E) PGA PRESSURE <i:J PS I D  DURI� LM CAB I N  DEPRESS 
( F) LOSS OF CRI T I CAL INSTRI.JENTATION 

3. SUBLIMATOR CHECKOUT 

I NAOE�TE L.CG/ LlV COOL ! �  

��M�I S�S�I���-R�E�V���-T�E�- -�S�E.C�T_r_�--------------------------�G�R�OUP�-- -----------------+P�A�G�E ______ __ 
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SECT I �  3 - M I SS ! �  RULE SlJ+1ARY - CONT INUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

CSM/ LM \JI()()CK it-G GO/NO-GO 

A. THE CSM W I LL BE � IF ANY Of THE FOLL� I t-G  CCH>I T I ONS  EX I ST :  

1 .  ECS 

(A) LOSS OF CABI N  I NTEGR I TY 
( B) LOSS OF SUI T C I R�UI T  
(C) LOSS OF 02 MAN I FOLD 
(D) 
(E) LOSS OF CYC L I C  ACCLMULATOR OPERATION 
( F) LOSS OF SUI T I NTEGR I TY 
(G) LOSS OF ALL COOLi t-G  
(H) POTABLE WATER TANK QLWm TY  PLUS FUEL CELL PROOUCT I �  TO THE 

CCMPLETI ON  OF RENDEZVOUS WI LL TOTAL < 1 0  LBS 
( I )  

(J) CONF I RMED LEAK OF GLYCOL IN E I THER COMMAND MODUlE OR SUIT C I RCUI T. 

2 . CRYO 

(A) I NSUF FI CI ENT 02 AND H2 TO SUPPLY FUEL CELL AND ECS DEMANDS TO THE 
NEXT GO/NO-GO PTP PLUS THREE t-«>URS (DR I FT ! �  FL I GHT PLUS Gll i DED ENTRY 
MANEUVER) 

3 .  EPS 

(A) LOSS OF TWO FUEL CELLS 
(8) LOSS OF TWO ENTRY BATTERI ES 
(C) LOSS OF ONE �IN SUS, CN: BATTERY BUS, QIIE AC BUS, OR THE BATTERY 

RELAY BUS 
(D) LOSS OF TWO I NVERTERS 

4. C<H1/ I NS TRIJoENT AT I {)II 
(A) LOSS OF l NSTRl.MENTATI �  (TM OR ONBOARD) SUCH THAT IT I S  NOT POSS I BLE 

TO VER I FY GO/NO-GO CRI TER I A  E I THER I N  S/C OR ON GROUND. 
( B) LCSS OF TWO-WAY VOI CE C()toU.II CAT I �  (CSM/MSFN) 
(C) LOSS OF TWO-WAY VOI CE CCM-IUNI CAT ! �  (CSM/LM) 

S. SEQUENTIAL 

(A) LOSS OF SEQUENTIAL LOGI C  BUS A OR B 
(B) LOSS OF PYRO BUS A OR B 

6 .  G&C 

(A) LOSS OF TRANSLAT I ON  CAPABI L I TY  (X-AXIS) 
( B) LOSS OF D I RECT RCS (ANY AX I S )  
(C) LOSS OF RATE twlf'li'G (Norf AX I S) 
(D) LOSS OF TWO DEORB I T  �THOOS 

7. SPS 

(A) PRESSURE DECAY IN E I THER FUEL OR OXI DI ZER TANK 
( B) I F  E I THER SM OR HYBR I D  DEORBI T NOT AVAI LABLE AND :  

( 1 )  LOSS OF CAPABI L I TY TO PERFORM CRI T I CAL MANEUVERS 
( 2 ) t.V REMA ! N I N:i  LESS T� SPS DEORB! T  REQUI REMENT 

8 .  SM-RCS 

(A) LOSS OF TWO QUADS 
( B) LOSS OF ATTI TUDE C�TROL I N  CN: OR MORE AXES 
( C )  PROPELLANT REMAIN!� LESS THAN HYBRI D  DEORB I T  REQUI REMENT, I F  HYBR I D  

AAD SPS DEORBI T  AVAI LABLE. OTHERWISE PROPELLANT �!Nl� LESS THAN 
SM DEORBI T  REQUI REMENT 

9 .  CM-RCS 

(A) LOSS OF SOURCE PRESSURE - � R l �  
(B) LOSS OF 1-\AN I FOLO PRESSURE - CN: R l �  
( C )  CM-RCS ARME D  

REV <:ATE SECT ! ON  GROUP 

A 2/ 1 5/ 6 9  11! 5-S ! Cl'-l  RULE SLH'oARY GO/NQ-.{;0 I s 

PAGE 

3-1 2 



· -· 

\ 

REV I TEM 

A 3-12 
1,-C<J.IT'D 

I 
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c. 

SECTIO'l 3 - MISSICJ.l RULE SlH1AA.Y - CCJ.lTINI£0 

NASA - Manned Spacecraft Center 

MISSION RULIS 

lHE LM WILL BE NO-GO I F t.NY OF Tt£ FOLL� IN> CCJ.lO I TI O'lS EX I ST : 

1 .  EPS 

(A) LOSS OF E I THER COR OR LM BUS 
(B) LOSS OF lHREE OR M:lRE CESCENT BATTERIES 
(C) LOSS OF 1'WO OR MORE DESCENT BATTERIES IF  E ITHER ASCENT BATTERY lS LOST 
(0) LOSS OF BOTH ASCENT BATTERIES 

2 .  ECS 

(A) LOSS OF CAB I N  PRESSURE INTEGRI TY  
(B) LOSS OF SUI T  CIRCUIT INTEGRI TY  
(C) LOSS OF BOTH SUIT F.6NS 
(0) LOSS OF BOTH DEMAND REGULATORS 
(E) LOSS OF PRIMARY PKJ SEC(N)AAY COOUWT LOOPS 
( F) LOSS OF 1'WO OR M:lRE � T.ANI(S 
(G) LOSS OF AL.L H20 T ,I'IN(.S 

3 .  COMMUNI CAT IONS/ INSTRUMENTATION 

(A) LOSS OF CRI TICAL. ONBOARD DI SPLAYS 

4 .  GUI MNC E  AKJ C<J.ITROL. 

(A) LOSS OF REOl.t()NH 3-AX I S  ATT I TUDE  C<J.ITROL 
(B) LOSS OF 3-AX I S  TIWISL.ATION CAPABI L.I TY  

5 .  OPS 

(A) PROPELU!NT LEAKS 

6 .  /IPS 

(A) PROPEL.U!NT LEAKS 

7 .  RCS 

(A) REDlf\IOANT 3-AXIS ATTI TUCE CONTROL 
(B) 3-AX I S  TR.6NSLATICJ.l CCJ.lTROL 
(C) PROPELU!NT L.fAK 

lHE CSM/L.M l.NX>CKIN> WI LL. BE fi()-GQ I F  t.NY OF lHE FOLLOWING INTERFACE CCJilOl TIONS EX!  ST :  

1 .  

2 .  

OOCKIN> SYSTEM 

(A) THREE OOCKING RETRACT SQUI BS HA� FIRED OR MISFI RED .  
(B) FAI LURE TO RE INSTAlL. OR CLOSE DOCK! �  PROBE, OROGlE , L.M UPPER HATOi 

CC'H\\.N I CAT I ON 

(A) LOSS OF TWO-WAY VOICE CCM1l.NICATION BETWEEN CSM � LM 
(B) LOSS OF MSFN VOICE CCH1Lt.UCATION WITH E!Tl·£R CSM OR LM 

D. THE CSM/LM l.NX>CKING WI LL BE �  I F  t.NY OF THE FOLLCW ING CCJilOJ TI()IIS EXIST : 

1 .  LOSS OF TWO OR r<lRE EVA L I FE  SUPPORT LNITS 

OPS 02 SOURCE PRESSURE <.2..llQ.. PSIA 
OPS REG PRESSURE >4 .0  PSI D  OR < 3 . 4  PSI D AT hl LBS/HR 
LOSS OF I LLl.MINATICJ.l OF BOlH GREEN t£ATER STATUS LIGHTS 
PL.SS POS PRESSURE <850 PS I A  

(A) 
(B) 
(C) 
(0) 
(E) PL.SS POS PRESSURE <400 PS I A  POST EVA ( INI TIAL O£CKOUT LEAK RATE <O . It  PSI A  PER MIN) 

2 .  EVT HAS BEEN ATTEMPTED NlO NOT CCH'L.fTEO SAT�SFACTOR. I LY W I TH IN THE OPS L i fETIME . 

�--��������------���---------------------�.--------------------�--------� , M I S S I ON  RLI, DATE SECT I ON  GROUP PAGE 
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SECTION 3 - l'i I SS I m; i<ULE SUM'1ARY - C�T! NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

) - 1 3  SEPARAT!� f'.1ANEUVER GO/NO--GO 

A. T�E CSM W I LL BE NO-GO I F  ANY OF THE FOLLOW I NG  COND I T I ONS EX I ST :  

l .  ECS 

(A) 
(B) 
( C )  
(D)  
( E )  

( F )  
(G) 

(H) 

LOS� OF CAB ! �  I NTEGR I TY 
LOS S OF SU l T C I RCU I T  
LOSS O F  0 �  MAN I FOLD 

LOSS OF CYC L I C  ACCUMULATOR OPERAT I ON  

LOSS OF PR IMARY G LYCOL LOOP COOL I NG 
POTABLE WATER TANK QUANT I TY PLUS F UEL CELL PRODUC T I ON  TO THE 
COMPLET I �  OF RENDEZVOUS W I LL T0TAL < 1 0  LBS 

( I )  CONF I R�ED LEAK OF GLYCOL I N  E I THER COMMAND MODULE OR S U I T  C I RCU I T  

2 .  CRYO 

(A) I NSUFF I C I ENT 02 ANO H2 TO S UPPLY FUEL CELL AND ECS DEMANDS TO THE NEXT 
GO/NO-GO PTP PLUS 2 REVS ( DR I FT I NG  F L I GHT PLUS GUIDED ENTRY MANEUVER) 

3 .  EPS 

(A) LOSS_ OF TWO FUEL CELLS 
(B) LOSS OF TWO ENTRY BATTER I ES ,  OR LOSS OF ONE Et�TRY BATTERY AND THE BATTERY 

CHARGER 
(C) LOSS OF ONE MAIN BUS, ONE BATTERY BUS , ONE AC B US, OR Tt E BATTERY 

RELAY BUS 
( D) LOSS OF TWO I NVERTERS 

4 .  COMM/ I NSTRUMENTAT I ON  

(A) LOSS O F  TELE/"'ETRY SUCh THAT I S  I S  NJ T  POSS I BL E  TO VER I FY G0/110-GO 
C R I TER �A E I THER I N  S/C OR ON GROUND . 

( B) LOSS OF TWQ-WAY VO I CE COMMUN I CAT I ON  (CSM/MSFN) 
(C) LOSS OF TWo-WAY VOI CE COMMl.NI CAT I ON  (CSM/[}1) 

5 ,  SEQUENTIAL 

(A) LOSS OF SEQUENT IAL LOGI C  BUS A OR B 
( B) LOSS OF PYRO BUS A OR B 

6 .  G&C 

(A) LOSS OF DI RECT RCS (ANY AX I S) 
(8) LOSS OF RATE DAMP I NG  (ANY AX I S) 
(C) LOSS Of TWO DEORB I T  METHODS 
(0) LOSS OF CAPAS I L i lY TO PERFORM CRI T l  CAL S PS MANEUVER 
(E) LOSS OF I MU, CMC, BOTH DSKY ' S, OPT I CS,  OR BOTH FOAl ' S  
Cn LOSS OF TRANS LAT I ON  CAPAB I L I TY (ANY AX I S ) 

7 .  SPS 

(A) PRESSURE DECAY IN E I THER FUE L  OR OX I D I ZER TANK 

(8) IF E I THER �� OR HYBR I D  DEORB I T  NOT AVAI LABLE AND: 
( 1) LOSS OF CAPAB I L I TY TO PERFORM CRI T I CAL MANEUVERS 
(2)  �V REMAI N I NG  LESS THAN SPS DEORB I T  REQU I REMENT 

8 ,  SM-RCS 

(A) LOSS OF ONE QUAD 
( B) LOSS OF ATT I TUDE CONTROL I N  ONE OR MORE AXES 
(C) PROPELLANT REMA I N I NG  LESS THAN HYBR I D  DEORBI T  REQUIREMENT, I F  HYBR I D  

AND SPS DE ORB I T  AVA! LABLE . OTHERW I SE PROPELLANT REMAI N I I\G  LESS THAN SM 
D(ORB I T  REQU I R EMENT , 

9. CM-RCS 

(A) LOSS OF SOURCE PRESSURE - ONE R (NG 
(B) LOSS OF MANI FOLD PRESSURE - ONE R I NG  
(C) �RCS ARMED 

I� I SS I ()\j REV PATE SECT I ON GROUP P/\GE 
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Rl V .  . TEM 

SECTION 3 - MI S S I ON  RULE SLH1ARY - CONTI �ED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

3 - 1 3  B. THE L.M W I LL BE No-GO I F  �y OF THE FOLLO'W I �  CONDI T I ONS EX I S T :  
CO'JT 1 D) 

c .  

1 .  EPS 

(A) LOSS OF E J THtR CDR OR LMP BUS 

(8) LOSS OF TH R E E  OR MORE DESCENT BATTER I ES 

( C )  LOS!:> OF T�IO O R  MORE DESCENT BATT E R I E S  I F  E I THER ASCctJT sr.TTERY LOS T 

( D) LOSS OF sr l d  ASCENT BATTER I ES 
(E) LOSS OF BOTH I NVERTERS 

(F) LOSS OF AI .  BUS A 

2 .  ECS 

(A) LOSS OF CAB I N P�ESSURE INTEGRI TY 

( B) LOSS OF S U I T LOOP I NTEGR I TY 
(C)  LOSS OF BOTe� SUI T FANS 
( D) LOSS OF BOTH D8MAND REGULATORS 

(E) LOSS OF E I THER PR I�ARY OR SECa�DARY COOLANT LOOP 

(F) LOSS OF PR I MARY H20 FEEDPATH CAPABI L I TY 

(G)  LOSS OF ALL t 1 20 TANKS 
(H) LOSS OF TWJ OR MORE 02 TANKS 

3 .  Ca-'ML.t-I I CAT I OOS/ 1 NS HcLMENT ATI O'J  
(A) LOSS O F  ONBOARD CR I T I CAL D I SPLAYS 

�. GUI DANCE AND CONTROL 

5 .  

6 .  

., ' . 

THE 

l ,  

(A) LOSS OF REDUNDANT ) -AX I S  ATTI TUDE CONTROL 

( B) LOSS OF PGNS 
(C) LOSS OF 3-AX I S TPAt ; S LATI ON CAPAS ! L I TY 
(D) LOSS O F  BOTH rDA I 1 S  
(E)  LOSS OF DSKY 

DPS 

(A) NO PROPE LLANT u:A�.S 

APS 

(A) NO PROPELLANT LEAl S 

RCS 

(A) 3-AX I S  TRANSLAT I {)II CONTROL 

( B) REDU'IDANT 3-AY. I S  A TT l TUDE CONTROL 

SEPARAT I ON  t-AANELJI/ER W I LL BE !:!Q:§Q I F ANY OF THE FOLLOW I N:; C()r<f'li T I ONS EX I S T :  

Cil"MUN I CAT I ONS 

(A) LOSS OF TWO-WAY VO i C E COMMUN I CAT ION BETWEEN VEH ICLES W I TH BACKUP 
(B)  LOSS O F  TWO-WAY VO I CE C�UN ! CAI ! ONS  BETWEEN MS FN A� E I THER CSM OR LM 
(C) LOSS OF LM TELEfllf:TRY � CSM TELEMETRY 

------ ---------i�P....r:_., R;.;;CI.;.UP;,__ r:-c·,t_ ---------------+---------· ·--
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SECT I ON  j - M I S S I ON  RULE S UMMARY - OONT ! N utD 

N ASA - Manned Spacecraft Center 

� MISSION RULES 

Rl V I TI:Y 

A 3- 1 4  

I 

I 

PHAS I t\G MANEUVER GO/No-GO 

A .  THE CSM W I L L  BE NO-GO I F AN Y  OF THE FOLLOW I NG  COND I T I ONS EX I ST :  

1 .  

2 .  

3 .  

El .::) 

(A) 
( B )  

CC 
(D) 
( E )  
( F )  
(G) 

(H) 

LOSS OF CAB I N  I NTEGR I TY 
LOSS OF SU l T C I RCIJ I T  
LOSS OF 0 2  MAN I FOLD 

LOS . OF CYC L I C ACCUMULATOR OPERAT I ON 
LOSS OF PR IMARY GLYCOL LOOP COOL I NG  
POTABLE WATER TANK QUANT I TY PLUS FUEL CELL PRODUCT I ON TO THE COMPLE T I ON 
OF RENDEZVOuS W I LL TOTAL < 1 0  LBS 

( I )  CON F I RMED LEAK OF GLYCOL IN E I THER CO/'ot-1AND MODULE OR S U I T  C I RCU i T  

CRYO 

(A) 

EPS 

(A) 
( B) 

( C )  

( D )  

I NS UFF I C I ENT 02 AND H2 TO SUPPLY FUEL CELL AND ECS DEMANDS TO THE NEXT 
GO/NO-GO PTP PLUS 2 REVS (DR I F I T I NG F l l t,HT PLUS GU I DED ENTRY MANEUVER) 

LOSS OF TWO FUEL CELLS 
LOSS OF TWO ENTRY BATTER I ES, OR LOSS OF ONE Ei'ITRY BATTERY AND THE 
BATTERY CHARGER 
LOSS OF ONE MA I N  BUS, ONE BATTERY BUS , ONE AC BUS , OR THE BATTERY 
RELAY BUS 
LOSS OF TWO I NVERTERS 

4 .  Cor-'M/ I NSTRLMENTA T l ll'J  

(A) LOSS OF TELEMETRY SUCH THA T  I T  I S  t-()T POSS I BLE TO VER I FY GO/No-GO 
CR I TERIA E I THER I N  S/C OR ON GROUND . 

( B )  LOSS OF TWO-WAY VO ICE CCM'-1UN ! CAT ION (CSM/MSFN) 
( C )  LOSS OF TWO-WAY VO I CE COMMUN I CAT I ONS (CSM/LM) 
(D) LOSS OF RR iRANSPONDER 

5 .  SEQUENTIAL 

(A) LOSS OF SEQUENT I AL LOG I C  BUS A OR B 
( B )  LOSS O F  PYRO BUS A OR 8 

6 ,  G&C 

(A) LOSS OF D I RECT RCS (ANY AXI S) 
( B) LOSS OF RATE CA'-1? 11\G (ANY AX I S )  
( C )  LOSS OF TWO DEORB I T  METHODS 
(D) LOSS OF CAPABI L I TY TO PERFOKM CR I TI CAL SPS MANEUVER 
( E )  LOSS OF IMU, CMC, BOTH DSKY ' S ,  OPTICS OR BOTH FOA l ' S  
( F )  LOSS OF TRANSLAT ION CAPABI L I TY (ANY AXI S )  

7 .  SPS 

(A) PRESSURE DECAY I N  E I THER FUE L OR OX I D I ZE R  TANK 
( B ) · LOSS OF CAPAB I L I TY TO PERFORM NON-CP. I T I CAL MANEUVER 

8 .  SM-RCS 

(A) LOSS OF ONE QJAD 
( B) LOSS OF ATT I TUDE CONTROL I N  ONE OR MORE AXES 
( C )  PROPELLANT REMAI N I I\G  LESS THAN HYBR I D  DEORB I T  REQU I REMENT, I F  HYBR I D  AND 

SPS DEORB I T AVA I LABLE . OTHERW I SE PROPELLANT REMAI N I J�ti  LESS THAN SM 
OEOR B I T  REQUI REMENT . 

9 .  CM-RCS 

(A) LOSS OF SOURCE PRESSURE - ONE R l llti 
( B )  LOSS O F  MAN I FOLD PRESSURE - ON E  R I J�ti  
( C )  CM-RCS ARMED 

I� ! SS I ON  R t  V GATE SECT 1 ON GROUP PAG E 
----���-- --����� ------------------------���-- ----------------�--�--------
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SECT I ON  3 - M I S S I ON  RULE SUMMARY - CONT I NUED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

f.!f V l T: t� 

" 3- 1 4  B .  THE LM W I LL BE No-GC I F  ANY OF THE FOLLOW I NG  COND I T I ONS EX I ST :  
( CONT ' D  

1 .  SEQUENT I AL AND PYROTECHN I CS 

(A) LOSS OF E ! THER PYRO SYSTEM A 0R B 

2 . EPS 

( A) LC'SS OF El THER CDR OR U�P BUS 
( B) LOSS OF THREE OR MORE DESCENT BATTER I ES 
( C )  LOSS O F  TWO OR MORE DESCENT BATTER I E S  I F  E I THER ASCENT BATTERY LOST 
( D) LOSS OF BOTH ASCENT BATTER I ES 
( E) L OSS OF BOTH I NVERTERS 
( F) LOSS OF AS BUS A 

3 .  ECS 

(A) LOS S  OF CAB I N  PRESSURE I NTEGR I TY 
(B) LOS S  OF S U I T  LOOP I NTEG R I TY 
( C )  LOSS O r  BOTH SU ! l  FANS 
( D) LOSS OF BOTH H20 SEPARATORS 
( E )  LOSS O F  BOTH DEMAND REGULATORS 
( F) LOSS OF E I THER PR I MARY OR SECONDARY COOLANT LOOPS 
(G) LOSS OF PR I MARY H20 FEEDPATH CAPAB I L I TY 
(H) LOS S OF TWO OR MORE 02 TANKS 
( I )  LOS S OF ALL H20 TANKS 

�+ .  COMMUN I CATI ONS/ I NSTRUMENTAT I ON  

(A) LOSS OF CR I T I CAL ONBOARD DI SPLAYS 

s .  GUI DANCE AND CONTROL 

(A) LOSS OF REOi...NDANT 3-AX I S  ATT I TUDE CONTROL 
( B )  LOSS OF PGNS 
( C) LOSS OF 3-AX I S  TRANSLAT I ON  CAPABI L I TY 
(D) LOSS OF RR/TRANSPONDER 
(c) LOSS OF BOTH FOAl ' S  
( F )  LOSS O F  DSKY 
(G ) LOSS OF EN:; eN/OFF CAPABI LI TY 

I (H) LOSS OF CPERAT I ONAL THROTTLE CONTROL CAPAB I L I TY 
( I )  LOSS OF BOTH AOT AND COAS 

6 .  DPS 

( A) PROPELLANT LEAKS 
( B) LOSS OF OPERAT I ONAL DPS 
( C )  LESS T HAN  245 FPS t:N 

7 .  APS 

(A) APS PROPELLANT LEAK 

I ( B )  
( C )  PROPELLPNT LEAK 

8 .  RCS 

( A) R EDUNDANT 3-AX I S  ATTI TUDE CONTROL 
( B) 3-AX I S  TRANSLAT I ON  CONTROL 

c .  THE PHAS I N:;  MANEUVER W I LL BE NO-GO I F  ANY OF THE FOLLOW I NG  I NTERFACE CONDI T I ONS EX I ST :  

1 .  CCM-1UN I CAT I eNS 

(A) LOSS OF TWo-WAY VOI CE COMMUN I CATION BETWEEN VEH I �LES W I TH BACKUP 
( B) LOSS OF TWo-WAY VO I CE COMMLNICAT I ONS  BETWEEN MSFN AND E I THER CSM OR LM 
(C) LOSS OF LM TELEMETRY OR CS�l TELEMETRY 

SLCT ! ON GRCUP 
APOLLO 9 A 2 / 1 5/ 59 M I SS I ON  RULE Sut+1ARY GO/NO-GO ' S  3 - 1 7 I 
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3- 1 5  

NASA - Manned Spacecraft Center 

MISSION RULES 

I NSERT I ON  M�NEUVER GO/NO-GO 

A .  THE CSM WI LL B E  !:&:SiQ I F  ANY OF T t iE FOLLOW ! N:;  COND ! T I ()'.JS EX I ST :  

1 .  

2 .  

3 . 

ECS 
(A) 
( B )  
( C )  
(D) 
( E )  
( F )  
(G) 

(H) 

LOSS OF CAB I N  I NTEGR I TY 
LOSS OF SU I T  C I RCUI T 
LOSS OF 02 MAN I FOLD 

LOSS OF CYC L I C  ACCUMU LATOR OPERAT I ON  
LOSS OF PR IMARY GLYCOL LOOP COOL I NG  
POTABLE WATER TANK QUANT I TY PLUS FUEL CELL PRODUC T I ON TO THE COMPLE T I ON 
OF RENDE �VOUS W I LL TOTAL < 1 0  LBS 

( ! )  CONF I RMED LEAK OF GLYCOL I N  E I THER CCMMAND MODULE OR SU I T  C I RCUI T 

CRYO 
(A) 

EPS 
(A) 
(B) 

(C) 

(D) 

I NSUFF I C I ENT 02 AND H2 TO SUPPLY FUEL CELL AND ECS DEMANDS TO THE NEXT 
GO/NO-GO P TP PLUS 2 REVS (DR I �T I NG  FLIGHT PLUS GU I DED ENTRY MANEUVER ) 

LOSS OF TWO FUEL CELLS 
LOS S OF TWO ENTRY BATTER IES,  OR LOSS OF ONE ENTRY BATTERY AND THE 
BATTERY CHARGER 
LOSS OF ONE MA I N  BUS, ONE BATTERY BUS, ONE AC BUS , OR THE BATTERY 
RELAY BUS 
LOSS OF TWO I NVERTERS 

4 ,  COMM/ I NSTRUMENTAT I ON  
(A) LOSS OF TELEMETRY SUCH THAT IT I S  NOT PO� S I BL E  TO VER I FY G0/1'()-GO 

C R I TER IA E I THER I N  SIC OR ON GROUND . 
( B )  LOSS OF TWO-WAY VOI CE COMMUN I CAT I ON (CSM/MSFN) 
(C)  LOSS OF TWO-WAY VO ICE COMMUNI CAT IONS (CSM/ LM) 
(D) 

5. SEQUENT I AL 
(A) LOSS OF SEQUENT I AL LOG I C  BUS A OR B 
(B)  LOSS OF PYRO BUS A OR B 

6 ,  G&C 
(A) LOSS OF DI RECT RCS (ANY AX I S) 
(B) LOSS OF RATE DAMP I NG  (ANY AX I S )  
( C )  LOSS OF TWO DEORB I T  METHODS 
( D )  LOSS OF CAPAB I LI TY TO PERFORM CR I TICAL SPS MANEUVER S  
( E )  LOSS OF IMU, CMC, BOTH DSKY ' S, OPT I CS O R  BOTH FOA l ' S  
( F )  LOSS OF TRANSLAT I ON  CAPAB I L I TY (ANY AX I S )  

7 .  SPS 
(A) PRESSURE DECAY IN E I THER FUEL OR OX I D I ZER TANK 
(B) LOSS OF CAPAB I L I TY TO PERFORM t-.K)N-CR I T I CAL MANEUVER 

8 .  SM-RCS 
(A) LOSS OF et-.IE QUAD 
( B )  LOSS O F  ATT I TUDE CONTROL I N  ON E  OR MORE AXES 
(C) PROPELLANT REMA I N I NG  LESS THAN HYBR I D  DEOR B I T  REQU I REMENT, IF �YBR I D  

AND SPS DEORB I T  AVA I LABLE . OTHERW I SE PROPELLANT REMA I N I NG  LESS THAN 
SM DEORBI T REQU I REMENT . 

9 . CM-RCS 
(A) LOSS OF SOURCE PRESSURE - ONE R I NG  
(['.) LOSS OF �\A.N I FOLD PRESSURE - ONE R i t-G 
( C )  CM-RCS ARMED 

r-----�:: -- - ·- �-, ��-----r���----------------------------�---------------------- --,-----------� P '- ! ;·.;, Tf SECT 1 ON GROUP PAC.t: ' 
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A 3-1 5  
(CONT ' D  
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SECT I ON  3 - M I SS I ON  RULE SUMMARY - CONT ! NUED 

N ASA - Manned Spacecraft Ce11ter 

MISSION RULES 

THE LM W I LL NO-GO I F  Am OF THE FOLLOW!� COND I T I ONS EX I ST :  

h 

2 .  

3 .  

4.  

s .  

6 .  

SEQUENTIAL AN D  PYROTECHNICS 

(A) LOSS OF E I THER PYRO SY5TEM A OR B 

EPS 

(A) LOSS OF E I THER CDR OR LMP BUS 

(B) LOSS OF TWO OR MORE DESCENT BATTER I ES 
( C )  LOSS OF E I THER ASCENT BATTERY 
(D) LOSS OF E I THER I NVERTER 1 OR 2 
(E) LOSS OF E I THER AC BUS A OR B 

ECS 

(A) LOSS OF CAB IN PRESSURE I NTEGRI TY 
(8) LOSS OF SUI T LOOP INTEGRITY 
(C) LOSS OF BOTH SUI T FANS 
(D) LOSS OF BOTH H20 SEPARATORS 
(E) LOSS OF BOTH DEMAW REGULATORS 
( F) LOSS OF E I THER PR IMARY OR SECCN:lAAY COOLANT LOOPS 
(G) LOSS OF PRIMARY H20 FEED PATH CAPAB I LI TY 
(H) LOSS OF DESCENT 02 TANK 
( I )  LOSS OF BOTH ASCENT 0 2  TN'«S 
(.J) LOSS OF TWO OR MORE H20 TANKS 

COMMUNI CAT I ONS / INSTRUMENTATI ON  

(A) LOSS OF CRI T I CAL OfloBOAAD DI SPLAYS 

GUIDANCE AND CONTROL 

(A) LOSS OF REOl.NOANT 3-AX I S  ATTI TI.DE CONTROL CAPABI LI TY  
(8) LOSS OF PGNS 
(C) LOSS OF +X-AXI S  TRANSLAT I OO  CAPAB I L I TY 
(D) 
(E) LOSS OF 80TH FOAl ' S  
( F) LOSS OF DSKY 
(G) LOSS OF EN; ON/OFF CAPABILITY 
(H) LOSS OF OPERAT IONAL TH«>TTLE cotnROL 
( I )  LOSS OF AOT AK) COAS 

DPS/APS 

(A) LOSS OF OPERA Tl CML Of'S AK) APS 
(B) N>S f'ROPEUANT LfAK 

(C) LESS l1JAN 160 FPS DPS AV CAPAB I LI TY I F  APS I S  NOT OPERAT I�L 
7. RCS 

(A) LOSS OF REOlKlANT 3-AXIS ATTilUle CONTROL 
(8) LOSS OF +X AXIS TRANSLAT I OO  CAPABI LI TY 
(C) RCS PROPELLANT LEAK 

C .  ll1f JNSERTI ()II WI LL BE � I F  /IHf OF Tt£ FOLL�I� INTERFACE CCH>I TI()IIS EX I ST :  

1 .  CCI+LNICATIONS 

(A) LOSS OF TI«>-WAY VOI CE �!CAT I ON  BETWEEN VEHI CLES WITH BACKUP 
(B) LOSS OF TWO-WAY VOICE CCMUIICATI ()IIS BETWEEN MSFN AK) E I THER  CSM OR LM 
(C) LOSS OF � TELEMETRY OR CSM TELEMETRY 

M I SS I ON  REV DATE SECT ION GROUP PAGE 
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APOLLO 9 

SECT I ON ) - MI SS ION RULE SUMMARY - CONT I NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

LJ.1 STAG ! �  GO/NO-GO 

A .  THE LM W I  L L  8 E  NO-GO I F  ANY OF THE FOLLOW!� CONDI T IONS EX I ST : 

l .  

2 .  

3 .  

4 , 

SEQUENT IAL AND PYROTECHNI CS 

(A) LOSS OF E I THER SYSTEM A OR S 

EPS 

(A) LOSS OF EI THER CDR OR LMP BUS 
( 8) LOSS OF EI THER ASCENT BATTERY 

ECS 

(A) LOSS OF CAB I N  PRESSURE INTEGRI TY  
( B) LOSS OF SUI T  LOOP I NTEGRI TY  
(C) LOSS OF BOTH SUI T  FANS 
(D) LOSS OF BOTH H20 SEPARATORS 
(E) LOSS OF BOTH oewiD REGULATORS 
( F) LOSS OF EI TI-£R ASCENT 02 TAN< 
(G) LOSS OF BOTH ASCENT H20 TAN<S 

COMMUNI CATIONS/I NSTRUMENTAT I ON  

(A) · I NSUFF I C I ENT I NFORMAT I ON  TO ASSESS TH E  STATUS O F  THE ASCE�T STAGE SYSTEMS 
(B) · I NSUFF I C I ENT 1 1\FO�TION TO ASSESS THE STATUS OF THE ASCENT S TAGE SYSTEMS 

S • GU I DANCE flH> CONTROL 

(A) LOSS OF PGNS 
(B) LOSS OF +X TRANSLAT ION CAPABI LITY 

6 .  APS 
(A) PROPELLANT LEAK 
(8) 

7 .  RCS 

(A) LOSS OF +X TRANSLATION CAPABILITY 
(8) LOSS OF 3-AX I S  ATTITWE CONTROL CAPA8I LI TY 

REV DATE SECT I O'l  GROUP 

A 2/ 1 5/ 6<3 MISSION RULE Sl..t+V\RV GO/NO-GO'S 
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M I S S I ON  
APOLLO 9 

SECTI ON  3 - M I SS I ON  RULE SUMMARY - CONT I NUED 

N A SA - Manned Spacecraft Center 

MISSION IUUS 

LM lN-Wf.EO APS BURN GO/NO-GO 

A .  THE LM W I LL BE 110-GO I F  ANY OF THE FOLL()I.IJ� CCN:>I T I ONS EXI ST :  

1 .  EPS 

(A) LOSS OF COR BUS 
( B) LOSS OF BOTH ASCENT BAITERI ES 

2 .  GUIDANCE AND CONTROL 

(A) LOSS OF PGNS 
( B) LOSS OF APS ARM-DEAAM/ON-OFF CONTROL 

3 .  APS 

t-Ol-QPERATIONAL APS (REF MR 2 7-3) 

.. . RCS 

(A) LOSS OF 3-AXI S ATTI TI..Qf CONTROL 

RULE NUMBE�S 3-18 THROUGH 

3- \ 9  ARE RESERVED . 

REV DATE SECT I ON GROUP 

A 2 / 1 5/69 MI SS I ON  RULE SUMMARY GO/NO-GO ' S  
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LM D PS 
G U I DAN CE AND CO N T ROL 1 E VA U ND O C K  ROM S EP ROM PHAS E ROM I N S  ROM S TAGE A PS 

D EP  
�-----------------��u�s;E��--�--�----;----+----+---�----�--�--�----�--�� PGN S OR OS KY M I N I  

DPS G I M BA L  T R I M  
U LLAGE CAPABI L ITY 

NON O P N 1 L  D PS - { PRESS 
O N/OFF 

THROTTLE 

REDUNDANT 3 AX I S  ATT 

3 AXI S  XlA +C + 1  
RR/X PONDE R 
FOA l ' S  { 2) 
AGS G U I DANCE 

T T CA 

I I I =J 
FOOT BALL 1- STAGE 
I I f r. > O K < 60i'o S TAGE I PG NS A N D  AGS O R  I 

�----------------------�----� 
AGS AND S EC COI LS I 

I l I I +X R EQ• D -
1 1 OF 2 . l  I 

�R �R �R 
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AOT OR COAS 
NO PG NS OR AGS 
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NO CDR OR L M P  BUS 
D ES C E NT BAT 1 -4 

ASC BATTE RY 5 -6 
INVE RT E R S  ( 2) 
AC BUS A/B 
TRAC KI NG LT 

PYRO 
PYRO A/B 

E CS 
CABIN I NTEGRITY 
SUIT LOOP I N T E G R I TY 
S UIT FANS ( 2) 
H 20 S E P  ( 2) 
D EMA ND RE G S  ( 2) 
PRI-S EC COOLANT LOOP 
DESCENT 02 
ASCENT 0 2 1 
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A PS l>TAGE D E P  
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C D R  

1 

O F  2 1 OF 2 

IBOTH 

I 
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L 

I 

TABLE 3-I . - GO/NO- GO SUMMARY 
CSM 
G U I DA N C E  I P ROP 

NO I M U  
N O  C M C  O R  D S KY ( 2) 
FDA I 1 S  
N O  O PT I CS 
TVC LOOP ( 2  P-Y) 
D I RE CT R C S  {A NY AX IS)  
R4TE D.A. M P  V\NY AX IS)  
T R A N S  C O N T RO L  (ANY AX I S )  
S P S  - F U E L/OX D E CAY 
S PS - ' O N O PN ' L  l TEMPS � 1 C P ,liP 
B A L L  VAL V E S  A/8 GN 2> 
S M - R C S  QUADS (4) 
NO 3 AXIS A T T  C +1 
C M -� CS H E  SOUR C E/MAN A 

- R C S  A R MED 
BMAG 1 A N D  2 POR YAW 
BMAG 1 O F  2 RO L L  
U L L A G E  CA PAB I LITY 

E L ECT R ICAL 

F U E L  C E L L S  {3) 
E N T RY BAT (3) 
B U S  MAIN ( 2), BAT ( 2}, BRB 
B U S  A C  (2)  
I NV E R T E R S  (3) 

E CS 
-

CRYO 0 2/H 2 
CAB I N I NT E GRITY 
S U I T  I N T E G RITY 
S U IT LOOP/ 1  OF 2 FANS 

0 2 MANIFOLD 

CYC L I C  ACCU M (2)  
POT A B L E/WA S T E  H 20 
LOS S O F  H 2 0/U R I N E  D U M P  
PRI O R  S E C  G LY LOOP 
GLYCOL L E A K/S U I T  CA B I N  
S U R GE TA N K/REPRESS P K  

S EQ U E N T IAL 
S EQ LOGI C B U S  A/B 
PYRO B U S  A/B 

C O M M/IN S T R  
CRJT I CA L  O N B ' D  D I S P  
VO I C E  C O M M  - S-BAND 

( S EE L M  REQ) 

LA U N CH 

0 
1 OF 3 
* 

1 OF 3 

} E/0 { 
WITH 
CAB I N  
LOSS 

� 

T D  6-4 

AND AND 
E DAI LY 

_.---
----

� 
I 
I 
1 
I 

----1 
f I 
I I 

I I 
I 
I 

� -----

I I 
I I 
I I 
I I_ 

I I 
I I 
I I I 
I I 

I 
I 

I I 

! 

I J 
I I 

I V T  

r 
I 

! 

· - ·  _ _  _,, 

D P S  
1 

I 
I 

I 
I 

EVA U N DOCK 

I 1 O F  2 RHC 
1 O F  21S CS/DAP 1 

TH C1 R EQ 1 
'i I 

I 
3 OF 4 : J 

I 
' I 

I 

j 
I 

I 

\ 
I 

� 
I 

� 

I I i I 
1 

S E P  PH A S E  I N S  ' I 

I 
I BOTH 

I 
I I 

1 0F 2 -I I 
_I_ I 

I I 

I I 

' 1 0F 2 -I .- 4 0[ 4 -
I 
I I 

I 1 OF 2 I t I 

----- � ::._;.:...;;- � ..-------: � 
1 U F  3 

-- P/MAD 

_I_ 2 OF 3 J I I 
I 2 OF 3 I I 
I 

1 A LL REQ ' C  I I 
I : 1 OF 2 ' I 

2 OF 3 1  I I 11 OF EAC� ' I I 
I I I I I 

I I I 

I I I I I 
I I I 
• I 1 OF 2 • I <18JB AT N [r G O/NO-G9 O R  NO PO;T _l 
I I I I I 

I P R I  S E C  
I I 

PRI 
I 

1 OF 2 

BOTH I BOTH 
I I I I I I I I I 

I I I I I I 

-· ........ --·- · · · - d 
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A ND I VT D PS 

DAI LY 1 

_...---
� � 

, I I I 
I I I I 
. I I . 
I I I I 

�� I I 
_._ I 

I I I 

"" I I I 

......... I I I 

EVA U N D O C K  

I I 1 OF 2 R H C  
1 O F  2:S CS/DAP : 

T H C1 R EO 
1 

I I 
3 OF 4 : I 

I 

I I 

I I 

S E P  PHA S E  I N S  

I 

I 1 BO TH 
I 

I I l OF 2 I I 
I I 

I I 

I I 

I I 
I I 

1 OF 2 I 

1- 4 CJf 4  
I I 

I I 
"" I I I I I I I ____:-. __.--- __.--- � ----- � __..-1_-----

1 OF 3 
!- SCS/DAP/MAO 

1 2 O F  3 
I I I I I I 

I I I 2 OF 3 I I I 

I I 1
A L L  R E Q • q 

I I I 

I I i � g� ;  i f I I 

I I I I t 

I 
I I 

1 OF EACH 
I I I r I 

I ' I I I I I 

I I I I I I 

I I I I I I I 
... I I I I I I I 

I • I 1 OF 2 • ' I I 

I 
<18 �B AT N EXJ GO/NO-G9 O R  NO PO,T 

I I 

I I 
PRI 0� S EC 

I I I I 

I I I I I 
P R I  

I I 

1 OF 2 

BOTH I I I I I I r 

I I I 
BOT H I I I I 

I I I I I I I 

. 

� CONTI NU E  IF BOTH S PS AND 
S M  D £ 0 R B I T  AVA I LAB L E  

CONT I N UE I F  BOTH S M  AND 
HYB R I D  AVA I LA B L E  

* ABORT MODE l OR 2 ON LY 
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SECTION 3 - M I SS !� RULE 5\Moi.ARY - CCNT I JII.£0 

N ASA - Manned Spacecraft C.n.., 
MISSION lULlS 

fO & l 1 1 12!109! 
SPS fl liJl/11)) 

�--_,.-,- SPS Jl ll91 ' 1 l ll l:,r- SPS fl rl1lllill t--y-'--:S
-
PS

_ 
.. _'1_1I_'IilS�! �_:S:..

P:.S :," IBllllll y-m 

I SM-RCS I 

,.. 

- - - - - .,  
I 
I 
I 
I 
I 
I 

SPS Ill 

HYI�ID 0[0118 11  �!DUNE L S!I·RCS D(OIII I l  �Ullllll[ I)APJ �----------�����----------� --- ------ - -- - L ----- - - --- -- - -- -- - - · 

0 10 

RE.V [;ATE 

lD 

HVIRID DI:OI!IIT R[Dl l� IDA'J 

: 
I 

50 JD 10 1G0 IJQ llll JJI lei UO 1*1 110 Ill ltD 2110 
MISS lOIII TIMl iHOOII)I 

ASSt-"'PT I� 

A, TIW'P£0 PIIOPfLL»jT • 28 1.85 

r.AG II«; '-H:ERTAINH - 80 LIS 

8, � CPS RESERVr 

I ,  RENtEZVWS: 

A, PROP£Ll»jT REQUIRED fOR SEFWIATI(Jj -.:t.M:R PLUS C94 RE$CUE Of' VI AFTt:ll 1.11 I..SEIITJ OIII. 
INCLUO[S VLUIGE FOR CSI liH:J CDH �. TP I ,  HlllCOIMISES, IIAAIUtc;, DOCK IN; 11KJ M 

H'IIIR I D  OEORII I T  RfDL I NE ,  

8. PROPfLIJWF REQUIII£D FOR SDAAATJ(Jj � ��  PL US  MPAAAfi(Jj IWI!\Mll "lUS CSH USCUE Of' 
l}; AfTER ->It«; IIJT PR I OR  TO INSIIIT IOIII , I NCLWI!S TP I ,  HIOCCUISES, I!IIN. It«;, DOC�It«;, IIKJ 
M HYIIR I 0 OEORBI T llfllt.IIC. 

C ,  PROPfl� REQUIRED FOR SP'oiAIIT I (Jj -.t PLUS C94 Itt $CUI! OF 1.11 AFTER SE PAAA T l  CJ; IVT 
PR IOR TO 1'11o\SII«;, INCU.OU lOS C(JjTJlOI., -INO, DOCKINO, � M H'IBRIO DEOIII I T  IWJLII«. 

2 ,  M fVA Will II( C(JjS IIlllliO FOil llEU!T ION lN OllllEil TO HRT M GO/ND-100 POINT (I) FOil M 
FCOT!Iol.i.l IIENOU'IOUS . 

J. ORIIIT I�UIOIII TO IJo4 EKTUCTJCJ; 

{!) THI! TOCI! Will II( Tt:IIMINATI!D AT Tit! TDU UOLII'I!. T� PR<I'fli.Nil IH I Will AU.OW A C94 
ACT I VE ���� WI Tll M 5- I YI/U4 liH:J AU.CM _ 1.85 FOR OTO ACC<M'L I S!ft:NT ,  liEf 
A!.�Tt: H I $SI(Jj --· 

@ M H'IIRIO OEOUI T R!DUNE MOI.I;IQJT Tl11 S I'Eit!CI> IS M ...ao!li.NIT NfQUJ III!D FOil A Wl'lltiO 
DEOIIB I T  FROIII Tl1E -Z\IOU5 ORIIT'"Cl:SO/Uq} AT THI! IHl af NNlf� CSH ljlfiCHT. I '  M 
CSH MUST SfPAAATE !Ml Y ,_ Tit! 5-1 Y8/1Jo4 I'QI WilY IIWG6 .cl IT IS St.eS1Ql81Tl Y Cft JOG) 
TO -� liH:J ATTIM'T EKTilACTICN, M CN.T AI'PI.ICMU III!OliNE I S M -10 llEOIIIII T 
IIEOlll'l!. 

2 .  lH fJCTUCT I Cti  TO 5PS tti :  

G � AS G> I«Nf 
J. 5PS 16 TO 51'S 17: 

� PAOPfLUoNT IU!QUIII.£0 F(.lt A HYBR I D  OEOII.II T  J'1l()'l A 01 1 �9/93 If< �P I T .  

It ,  S PS  t 7  TO 5 '"5  tl : 

E) PRQPELJ.NjT llfQUIR!D FOR A HYBR I C  OEOII.I I T  FRCJ-1 A ,. 1 10/93 If< � e J T .  

I �  M fV'EHT Of' Tl1E lOSS Of' OlliE 5PS TVC 5EJM) LOOP, M DlllU I T  UDLI NI!S II I U. II( I NCMASIO IY loG UIS 
1� M AI'FECTED Alc i S  TO AllOW 1'01 RCS 11£COY!IIY (1f A �  5PS � . 

AFTER llfloiiDENOU!i !VERY ATTE1'4PT Wi ll. II( HAllE TO STAY A8CM THI! SH ltCS REDL I N!  (IW). SPS t6 W i ll  II( 
CO«SIOEIIED FOR eMI.V !KECUTIOIII TO HRT Tl11S �T IVE. 

S !: r:T I ON GROUP 
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APOLLO 9 

SECT I O'l  3 - MISS I O'l  RULE Sll+\ARY - CONTI NJED 

NASA - Manned Spacecraft C.ntet 
MISSION RULIS 

I CSM S PS I 
THE Na-1INAL Ell() OF M I S S ICXII SPS PROPELLANT �IN IS APPROXIMATELY 2100 LBS , 

THE SPS PROPELLJWT REDL I NE  TO PROV I DE A M INIMLH 40-SECOND POST-DOCKED DPS BURN, LM RESCUE, /IN.) 
DEORBI T  CAPAB I LI TY FRCJ1 N-rf POINT IN Tl£ MOST STR i t-GENT NCJ1INAL ORBI T  IS 1 '+ . 1  PERCENT l tf:l ! CATED 
PROPELLANT REMAINir-G, 

THE SPS PROPELLANT RECLINE TO PROVIDE l!. SEC(N)S OF BURN FOR LM RESCUf PLUS DEORB I T  CAPABI L I TY  
fR()II N-rf POINT IN TH E  l'k)S T  STRit-GENT Nel-1 1 NAL  ORBI T  I S  L.1 PERCENT lt.DI CATED PROPELLANT REMAI N i t-G .  

THE SPS PROPELLJWT REDLINE TO PROVI DE  A DEORB I T  CAPABI LI TY OF .§1Q, FPS I S  l:.§. PERCENT I ND I CA,T:::D 
PROPELLANT REMAINJt-G AHJ I S  SUFFI C I ENT TO ACCC»1PL I SH DEORBI T  FRCJ1 � POINT I N  THE MOST STRIN;ENT 
Na-IINAL ORBI T ,  

I CSM CRYOG ENICS AND WATER I 

THE tOii:-!AL Et.D OF M! SSI� �INS FOR CSM CRYCXiENJCS AAE : H2 - .!Q.:.!1 LBS, AND 02 - .ill.:1 LBS 

THE MI N IM\.M REQUIRaENT TO CCJ-.lTINUE PAST A DA I LY GO/NO-GO PTP IS SUFF I CI ENT CRYCXiENI CS PKJ WATER TO 
S UPPLY FUfL CELL � ECS DEMANDS TO THE NEXT M I LY GO/NO-GO PTP PLUS TWO REVOL.UTJCNS, 

THE MJN J 11.M  REQUIREMENT TO I N I T IATE A MISSJCXII PH'SE IS  (1) SUFFICIENT CRYOGeNICS Alf:) WATER TO S�LY 
FUE:L CELL Nf:) ECS DeWCS FOR �T PHASE, ( 2) THE SUBSEQ\.ENT DEMAI'I)S TO THE NEXT BEST PTP AFTER 
Cc:fo'PLETJCJ-.l OF THE PHASE, PHJ (3) TWO EXTRA REVOI...UTICXIIS .  

I F  Tl'£ CRYCX>ENI CS OR WATER AAE PREDI CTED TO BE INSUFF I C I ENT FOR Tl'£ TOTAL MI SSIClll, /IN ."LTERNATE 
M I SS ! �  �y BE SELECTED lfof-IEOIATELY EVEN T1-t0U0H THE MJ LY GO/NO-GO PTP REQUI REMENTS ARf SA'!'t S F I EO, 

RULE NLMBERS 3-29 TI-ROLGH 
3-30 ARE RESERVED, 

REV DATE 

A 2/ 1 5/69 

SECT I ON  

M I SS ION RULE SUMMARY 

GROUP PAGE 

CONSli-1ASLES 3-23 
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S EC T I ON 3 - M I S S I ON RULE SUMMARY - CONTI NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

I LM RCS 
R C S  PROPELLA�T LOADED 

110 DOCKED D P S - 1  

NOT E :  T H E  GO/NO-CO AND REDLINE VALUE S 

MAY CHA NGE REALT I M E  

II) 
0 

633 

6 0 0  

500 

§ 4 0 0  
0 � 
_. < s 300 
� 

200 

1 00 

0 

� 
z 
l.iJ 
(..) 
a:: l.iJ � 
_. < � 0 � 

1 0 0  

90 
80 
70 

bO 

50 

40 
30 

2f 

10 

A 
0 7 5 . 5"1· 

A' 
0 671· 

A" 

8 '  0 59 .8,. 
G 55 .2'r• 

49 .31-

46 .9,-.r ...r ......... 
4 2 . 21· r-- - ..J  't 

C I I 
I I 

0 3 1 .3"1· f\_ I 
24 .3,. r _ _ ___ ...J R Eo LtNE vALuE I I L!��---

UNUSABLE 

0 �' �'------�1 ______ _. ______ �------L-____ _. ____ ___. 

48 50 90 9 2  9 4  9 6  9 8  100 1 1 0  

ASSLMPT IONS MISS ION TIME <GET HOURS) 

A. TRAPPED PROPELLANT - � 2 . 1 LBS 
GAG IN> lKERTAINTY - lt4 .  3 LBS 

BO.It LIS (\HJSABLE llH) NJT Stt:MI ON GAAPH) 

B. OPS RES�VE : 1 REV OF I..M AC T IVE STAT I<»> KfEPitG Cl.Z. LBS ) .  AFT� TP I ,  OPS 
RES�'vE = 6 L8S 

GO/tkGQ Is ( ) 
UNDOCKI NG/SEPARATI<»>: 

A. PROPELLANT REQUiRED FOR UNXlCK I I'CO  AKJ 1'01lf'W. REN:lEZVCUS PUIS Of'S RESERVE 

8 ,  PRQ"fLLANT REQUIRED FCfl \N'lOCIW«< AH> FOOTBALL Rfhl'JEZVOUS PLUS OPS RESERVE 

C. PROc'ELLANT REQUI RED F OR  UN:'lOCKI I'«> AH> MINI-FOOTBAll REI«lEZVOUS PLUS Of'S RESERVE 

PHAS I NG :  

A ' , PROPELLANT REQUI RED FOR Pt'ASII'«> AN> 1011tW. REI()EZVOIJS PLUS Of'S RES� 

81 , PROPELLANT REQU I RED FOR PHASltG AKJ FOOT8ALL Rt:NlEZVOUS PLVS OPS RESERVE 

I NS£11. T1 <»1: 

A". PROPELLANT REQUIRED FOR INS�TION AH> I'O(JI'W, RfNlfZVWS PLUS OPS RESERVE 

RfOI.UC:S 

UNDOCK I NO-TO-PHAS I tG :  

G) PROfELLANT REQUIRED FOR DOCK IIfe PLUS OPS RES�E . 

�"51 ,.,._  TOo INSERTION: 

(!) PROPE..:..tHT RfqJIRED iN ll1E FOOTBALL RENDEZVOUS FOR � llEAD8AH> ATT I TWE �0 TO 
IIAAKII'G, if'! .• BAAKJNG, DOCKIIfe, PLUS OPS RES� 

lt6ER Tl ON-Tc>-TP I : 

® PROPELLANT REQUI RED IN THE IOIItW. RENlEZVOUS FOR � OEI\OI!NoO ATT I T\X>E  l'()t.D TO 
IIAAKII'G, TPI, BAAK ING, DOCKING, PLUS Of'S RESERVE 

TPI-TD-OOCK I NG :  

® PROPELLANT REQU IRED FOR OPS RESERVE , 

REV DATE 

A 2/ lS/ 69 

SECT I ON  

M I SSION RULE Sl.MWlY 

GROUP 

CONSI..Mo\8 LES 

PAGE 

3- 24 
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SECT ! �  3 - M I SSI� RULE Sl.Mo\ARY - CONT I NJED 

NASA - Manned Spacect.:ft Center 
MISSION RUUS 

THE NGIINAL D?S PROPELLANT MARG I N  IS APPROX IMATELY 7000 LBS . THERE ARE NO REDLJ NES OR GO/NO-GO ' S  
PL.At-.NE D. 

THE N0'-1 1 NAL APS PROPELLANT �tARG I N  AT THE llEG I NN i t-t;  OF THE APS DEPLET I ON BURN I S  APPROX IMATELY 4 200 LBS . 
THERE ARE NO REDL I NES OR GO/NO-GO ' S  PLANNED . 

I LM EPS I 
� -�--�--------------------�====�------------------------�--

j 3-5 4 I 

1 5- 3 5 

� - 36 

3-37 

�-3 8 

LM DESCENT STAGE BATTER I ES :  

A .  ALL DESCENT STAGE BATTERY L I FET I ME WI LL B E  AVA I LABLE TO ASSURE SUcCESS FUL ACC0'-1PLI SHMENT OF THE 
DOCKED LM EVALUAT ! ()J ,  

B .  EVA W I LL B E  DELETED OR TERM I NATED EARLY I N  ORDER T O  MA I NTA I N S Uf F I \: J U ,T L l  FET IME T O  PERFORM THE 
RENDEZVOUS . 

c .  

D .  

FOLLOW I t-t;  MANNED LM l..t-lDOCK J t-t;, ALL REMA I N ! �  DESCENT PCJV.IER W I LL BE C·M-� 1 TTED iO SUCCESSFUL 
COMPLET I ON  OF UNDCCKED ACT I V I T I ES .  

I F  THE AMP HOUR USAGE EXTRAPOLAT I ON  I ND I CATES THE CESCENT BATTER I ES W I LL dE DFPI_fTED PR I OR  TO THE 
N<J.1 I NAL TJ. '-1E OF STAG J t¥; ,  THI:: RENDEZVOUS I NSERT ! �  BURN W I LL �JOT 8E PERFORMED .  

ONLY THAT PORT I ON  OF THE RENDEZVOUS W I LL BE ATTEMPTED WH I CH 1-I I LL GUAR.MJTEE SUFF I C I ENT AM P  HOURS 

REMAI N I NG  TO PERFORM THE APS DEPLET I ON  BURN. 

F. RE FERENCE F IGURE 3 - 1  

ll-1 ASCENT STAGE BATTERI E S :  

A .  LM ASCENT BATTER I ES MAY BE USED I F  NECESSARY TO SUCCESSFULLY ACC>l1P L I SH DOCKED LM EVALUAT I ON .  
lf1 ASCENT AMP HOURS W I LL NOT BE AVAI LABLE FOR EVA, BUT W I LL BE RESE RVED FOR UNDOCKED ACTI VI T I E S .  

B. BEFORE COMMI TT i t-t;  TO A RENDEZVOUS , SUFF I C I ENT COMBI NED ASCENT AND DESCENT BATTERY POWER MUS T 
BE AVA! LABLE TO ACC()-lPLJ SH THE RENDEZVOU� THE APS DEPJ\E! I ON BURN,  

'\"\),� �0 �i-l �-Nl..\ 
C .  THE I NSERT I ON  BURN W I LL NOT BE PERFOI<MED I F  EXTRAPOLAT I ON  OF ASCENT BATTERY PROF I LE I ND I CATES 

THAT A DELAYED STAG I NG  W I LL BE NECESSARY IN ORDER TO MEET THE L I FET I ME REQUI RED FOR RENDEZVOUS 
AN[ · DOCK I NG  PLUS TWO REVOLUT I ONS ,  

D .  REF F I G URE 3-1 

AFTER CC»l ! TT I N:;  TO RENDEZVOUS, THE LM W I LL PERFORM THE RENDE ZVOUS MANEUVERS AS LONG AS THERE I S  
POWER ENOl.GH TO CCMPLETE THAT MANELNER AND POWERED � FL I GHT THROL.GH CSM RESCUE . 

[ LM 02/WATER 1 
THE LM 02 AND H20 M I N I MUM REQU I REMENTS TO I N I T I ATE AN ACT I VE LM M I S S I ON  PHASE I S  SUFF I C I ENT C2/WATER 
TO MEET ECS DEMANDS FOR THAT PHASE PLUS TWO REVOLUT I �S .  

THE I NSERT I ON BURN W I LL NO T  BE PERFORMED I F  EXTRAPOLAT I ON  O F  TRENDS I ND I CATE THAT A DELAYED STAG I NG WI LL 

BE NECESSARY IN ORDER TO MEET THE REQU I RED ECS DEMANDS FOR RENDEZ'.'OUS AND OOCK I NG  PLUS TWO REVOLUT I ONS .  

: � !  3 S J ON Rt:'' DATE SECl I O�l GROUP pf<C,: 
�---��-4-�---+�--�----+-----------------·---------------1��--- ------------------�---------- ·--
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. . 2! ' :xJ  -- Boost---oot :t-t·--- Sy�te111s eval uat iun --i �------- EVA --------� l-- R u1dczvou::, .md A PS dq l <.·t i on ! � tJm -----------·--1 

• z 
)> ' 

:.t· r 

V> -
V> - -2 
� 

� I  
� I  ;u -< 

1 60 0  ,...... ___ _ 

1 50 0  

1 4 0 0  

1 3 0 0  

1 20 0  

1 1 00 

1 Ol 1 0 00 
a. '=  

I � :� 9 0 0  

� � 8 00 
"' �, Gi ... 7 0 0  o 5  

..::: 
6 0 0 

5 0 0  

4 0 0  

3 0 0  

2 0 0  

1 0 0 

0 

6 0 0  

5 0 0  

4 0 0  

3 0 0  

2 0 0  

1 2 0 

J ........ _ ... ..., 
T - 3 0 1 : 0 0  3 : 0 0  

L :O 2 : 0 0  

a nd docked D P S  [}> 

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

4 4 : 0 0  4 6 :0 0  48 : 0 0  5 0 : 0 0  7 0 : 0 0 7 ? : 0 0  7 4 : 0 0  7 6 : 0 0  

4 3 : 0 0  4 5 : 0 0  4 7 : 0 0  49 ; 0 0 5 1 · 0 0  7 1 : 0 0  7 3 : 0 0  7 5 · 0 0  7 7 : 0 0  

Ground E l .lp:. ed T i me 

U nduc k J t l 'Jl 
Sr,p.H<ll i Oi ll 

Phzt<., I I I'Jl 

--- - N un i n a !  prof d e  

(}\'/?\� - Mi :.sion G o/No-Go leve l  

0 - E vent Go/N o-Gu point 

- - - - R et:! l i ne 

- - U nu !:>.t i, l c  

l w,f:rt • t J rtl [}> A r t v  � : tr"'" nat i ' ' ' l  c f  8 0  AH 
tut a �  rema t l l t tHJ cunst• tutes 

Staq i nq l a G ., for dt • c k ed D P S  

f2--... Pric't to the A PS depl et ion � burn the bu s crosst i e  c i rc u i t  
brea k ers are opened . Therefore , 
the prof i l e  s.hows energy 
avai l  ahl e p er batt ery . The 
nu <, S I ( I t l  Go/No-Go i nte t ;;  
ha�,cd "" bJt 5 onl y 

9 0 : 00 9 2 : 0 n  �) 4 : 0 0  9 6 : 0 0  9 8 : 0 0  1 0 0 :0 0 1 0 2 : 0 0  1 U4 :0 0  

9 1 : 0 0  9 3 = '1 0  9 5 : C1 Cl  9 7 : 0 0  9 9 : 0 0  1 0 1 : 0 0 1 03 :0 0 1 05 :0 0  
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Rf V I TEM 

SECT J ()II 3 - M I S S I ()II RULE Sll+lARY •· CONCLUDED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

I P LS S  I 
3 - 39 THE PLSS PR IMARY OXYGEN SUBSYSTEM (POS) I S  C()IIS I DEREO TO HAVE Na-I I NAL SOURCE PRESSURE OF llQ. PS I A .  

THE CONSUMABLE PROFI LE TO SUPPORT THE EVA PHASE I S  DE F I NED A S  FOLLOWS : 

ALLOWANCES 

A. USABLE 

( 1 ) P!..ANN I �  ALLOWANCEm: 

( 2 )  OPERAT I ONAL RESERVE 

B .  lJilUSABLE 

( l )  MEASUREI'1ENT I NACCURAC I ES 

( 2) RES I DUAL 

c .  TOTAL 

PRESSURE 
P S I A  

660 

60 

45 

8 5  

850 

QUA!'IT I TY 
(LBS MASS) 

. 8 1 1  

0 . 0 76 

0 . 0 56 

0 . 1 0 5  

1 . 048 

::::BASED ()II WORSE CASE LEAK RATE . 4  PS I D/M I N  AT 8 . �5 PS I A .  

::ALL PRESSURES ARE TAKEN A T  T HE  NO-IINAL O F  70° F .  

3 - 40 THE PRIMARY OXYGEN SUBSYSTEM (POS) CONSUMABLE PROFI LE TO SUPPORT A CONTINGENCY TRANSFER I S  DEF I NED 
AS FOLLOWS : 

ALLOWANCES 

A. USABLE 

Pl..AI\NI NG  ALLOWANCE:: 

B. �USABLE 

( l) MEASUREMENT I NACCURAC I ES 

( 2 )  RES I DUAL 

C .  TOTAL 

PRESSURE 
PS I A 

2 7 0  

45 

S'i 

400 

QUANT I TY 
LBS . MASS 

0 . 3 2 5  

0 . 0 56 

0 . 1 0 5  

. 48 6  

::THE Pl.ANNI� ALLOWANCE INCLUDES DEPRESS AND REPRESS ALLOWANCES, C/0, METABOLI C  EXPENDI TURE AND 
WORSE CASE LEAK RATE OF 0 . �  PS I D/MI N  AT 8 . 8 5 PS IA.  

3-41 THE PLSS BATTERY IS CONS I DERED TO HAVE A M I N !Mll-1 OF 1 4 . 3 AMP-HR CAPAB I L ! T Y .  THE CONSUMABLE PROF I LE 
TO SUPPORT THE EVA PHASE I S  DEF I NED AS FOLLOWS : 

-

1 .  USABLE 

(A) P�I NG  ALLOWANCE 

( B) OPERAT IONAL RESERVE 

2 .  lJIIUSABLE 
MEASUREMENT INACCURACY 

3 . TOTAL CHARGE 

PO«ER 
(IIMP-HRS) 

1 0 . 00 

2 . 9o :m 

l . lfQX 

1 4 . 30 

::xTHE 2 . 90 + 1 . 40 ( 4 , 3) A'1P-HRS OPERATI<l'W. RESERVE I S REQUI RED FOR C()IITI NGENCY TRANSFE R . 

:: 1 0  PERCENT MEASUREMENT INACCURACY IS DUE TO I NSTRLMENTATI ON  ERROR AND THE �ERTA ! NT I ES OF THE 
Po...t:R PROFI LE 0\.JR I �  ABSENCE OF STAT ia-.1 COVERAGE . 

M I S S I ON  REV DATE 

APOLLO 9 F I NAL 1 2/ 1 5/68 

FF:C/7::> ; Fonn 2'):: · A\' , ot ) 

SECT I ON  

M I SS I ON  RULE Sl.Ho!ARY 

GROUP ' 'AGE 

CONSL.MABLES 3-2 7 
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REV I TEM 

A 4-1 

M I SS I CJ\1  

iN'oLLO 9 

GE�RAL 

S ECT ION 4 - GR()t.ND I NSTRl..MENTAT I ON  REQUI REMENTS 

N ASA - Manned Spacecraft Center 

MISSION IUUS 

A .  THE FOLLOW ! IIG  PRELAUNOi REQUI REMENTS DEF INE THE MCC/MSFN RE�I REMENTS \totl l Oi  MUS T  B E  MET BEFORE 
A 1 1GO" IS G IVEN FOR LAUNOi . 

B .  WHEN A S PEC I FI C  HARCMARE nEM OR OPERAT I ONAL CAPABILITY I S  DEFI I'£0 AS A MAAOATORY I TEM, THE 
HARan'ARE IWJ/OR SOFTWARE INTERFACE REQUI RED TO PROVIDE THE MANDATORY F\.ki!CTICJ\15 OF THAT HARCMARE 
I TEM OR OPERAT IONAL CAPAB I LI TY ARE TO ASSI.ME A I'Wi)ATORY STATUS ALSO . 

C .  WHERE REOI.N>ANCY EXISTS FOR I'WDATORY I TEMS ,  A BACKUP CAPAB I L I TY  I S  CCJ\IS I DERED HIGHLY DES I RABLE . 

REV DATE 

A 2/ l S/ 69 

SECT I ON 

� 
THE VAR IOUS EQUIPMENT LI ST IN:>S I N  
TH I S  SE CTI CJ\1 ARE TO BE UT I LI ZED AS 
A GUI DE  CJ\ILY . IT IS MAAOATORY 1 PRIOR 
TO CCM'{I TT � N:i  THE MISS ION TO LAlm-1, 
TO BE ABLE TO: 

A. RECE IVE An) DISPLAY TEL&£TRY AH> 
TRACK IN:i DATA. 

B .  MAINTAIN VOICE C�I CATIONS WITH 
THE CREW. 

GROUP 

GRCllH> INS TJUo\ENT A T I  ON REQUI REMENTS GEI'ERAL 

PAGE 

4-l 
fEC; TCG Fom 292 ( AlJC, 6!5) 
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REV RULE 

A 4- 2  

I 

A 4- 3  

I 

MISSION 

APOLLO 9 

. .  -

SECT ION 4 - GROl.NC I NSTRl.MI\TATI �  REOUI REMENTS - C�Tl NUED 

CONDJ T l ON/I'ALFl:NCT l O'J 

C()oiPUTER 

A .  MDC ( I BM  360/75) 

8. DSC ( I BM  360/75) 

c .  CCATS (UNIVAC 494) -
ONL I NE 

D. CCATS (UNIVAC 494) -
STAIIDBY 

E .  RTACF - 2 

!;;CM1Af\D 
A .  MOC R  TOGGLE SWITCHES 

(BOTH A llHJ B) 

l .  BSE ABORT REQUEST 

NASA - Manned Spacecraft Center 
MISSION IUUS 

PHASE RUL J NG  

PRE LN MO.NDATORY 

PRE LN HIGHLY DES I RABLE 

PRE LN l MAI'U.TORY AND 1 HIGHLY 
DES IRABLE 

PRE LN 1 H IGHLY DES I RABLE 

PRE LN H I GHLY DESIRABLE 

2 .  F I CO  ABORT REQUEST PRE LN H IGHLY DES I RABLE 

3 .  F D  ABORT REQUEST PRE LN HIGHLY DESI RABLE 

e .  i"'CR CCI+W'-.0 PANELS : 
PRE LN l OF 5 MAt>I>ATORY 

EECOM, GUIDO, BSE, 
TELCO'-\, CONTROL 

c .  MOCR CONSOLE/S I TE 
SELECT CAPABIL ITY 

1 .  RTC CONSOLE l 
(CCATS) 

PRE LN 1 OF 2 t-WOATORY 

2 .  CCATS CMD CONSOLE 
MED 

o. FC/M� SWI TCHING HIGHLY DES I RABLE 
CAPABI LI TY 

1 .  FL IGHT D IRECTOR } PRE LN 1 OF 2 MAIIDA TORY 
2. CCATS CMD MED 

REV I DATe;: SECTION 
I 

l A I 2/ 1 5/69 
,, , . .  .. 

GROUNO I NSTRUMENTAT I ON  REQUIREMENTS t-ee 

CUES/NOTES/COMMENTS 

TO PROCESS JIWI()ATORY S/V 
PAAAJo£TERS IlK> TRAJECTORY 
DATA. 

AN SSC ( I BM  360/ 75) I S  
AVAILABLE AS BACKUP TO Tt£ 
t-WX OR DSC. 

ALL DATA ENTER !NO OR LEAVINO 
MCC �T BE ROOTED BY CCATS. 

FOR LAlKH PHASE ABORT REQUEST 

REQUIRED TO SATI SFY RULE 4-21 

REQUIRED TO S I TE SELECT A 
CONSOlE SO THI\T �lte 
CAN BE .\CC()oFLI St£0 

REQUIRED TO ENIUSLE t<K:C OUTPUT 
CCMWf:llNO 

GROUP PAGE 
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SECT ION 4 - GROLNO I NSTRLMENTAT ! �  REQUI REMENTS - C�T li<UED 

NASA - Manned Spaceetaft Center 

REV RULE 

4-4 

A 4- 5  

I 

I 

COND I T ION/MALFUNCTION 

TELEMETRY 

A.  CONSOLE D I SPLAY (D/TV, 
EVENTS, ANALOGS) 

B.  PCM GROUND STAT I ONS (4 

c .  RECORDING AND PLAYBACK 

ALOS } 
MSFN 

o. AM - GROUND STATION 

TRAJECTORY 

A .  TRA.JECTORY DATA PRQ-
CESS I N;  

1 .  AVA I LAB I LITY OF 

� I t«PEI'()ENT 
TRACKI I'li  SOJRCE 
( I  PR# USB) FROol 
LI FTOFF TO T+lO 
Mit-VTES . 

2 .  I U tw;J OoiC T� 
VECTORS FR<»-1 
L I FTOFF TO H�SEP-
T ION PLUS &0 
SECOI'.l>S . 

B. RTCC - DATA SELECT 
CAPABI LI TY  

M I SS I ON  REV Dl\TE 

MISSION IUUS 

PHASE RUL I NG  

PR E  LN I'WII)A TORY 

PRE LN 1 OF 4 M.4HlA TORY# 1 HIGHLY 
D£S I RABLE 

PRE LN BOTH DESI RABLE 

PRE LN 1 OF 2 I'W-I>A TORY 

PRE LN 1 �TORY 

PRE LN 0->TH MN.{)ATORY 

PRE LN �TORY 

SECT ION 

APOLLO 9 A 2/ 1 5/&9 GROV'ND I NSTRLMENTAT ION REQUI REMENTS MCC 

rE:r 'rsr. Form 291 \ AUr. be.) 

CUES/NOTES/ COMMENTS 

FOR DI SPLAY OF MAto.OATORY SIV 
PARAMETERS .  

FOR DI SPLAY OF �TORY S/V 
EVENTS tw;J ANALOGS . 

TO PROV IDE I'W'()ATORY 
D ISPLAY DATA FOR THE MCC 
SURGE(X-.1. 

THE TAAJECTORY DATA Sa.JRCES 
ARE UTI LI ZED AS FOLLOWS : 

1 .  I NOEPfNOENT VERI Fl CAT I� 
� L/V NAVIGATI ()4. 

2 .  PROTECT IGAINST V IOLATICN 
a: LJUiCH ENVELOPE. 

REQUIRED FOR MAK I NO  ORBI T 
GO/JI()-GO DEC I S I ON  

REQUIRED TO SELECT BEST 
AVA I L.A&Lf  TMCKII'li sc:llRCE 
FOR I� TO RTCC FOR ORB ITAL 
DETERM I NATION. 

GROUP PAGE 
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REV RULE 

A 4-6 

I 
I 

M I S S J ().j  

APOLLO 9 

" ' 

SECTION 4 - GROI..ND I NSTRlMNTAT I �  REQUI REMENTS - COf-<T J NJED 

NASA - Manned Spac�raft Center 
MISS.ON IUUS 

CONDI T ION/MALFUNCT I ON  PHASE RUL I NG  

MCC POWER 

A. BUS A1 PRE U.. �TORY 

8 .  BUS A
2 

PRE LN MANDATORY 

c .  BUS B1 PRE LN MANDATORY 

D. BUS a
2 

PRE LN MANDATORY 

REV DATE SECT I {)II 

A 2/ 1 5/ 69 GROlH> INSTRUMENTATION REQUIREMENTS MCC 

� ' 

CUES/NOTES/COMMENTS 

UNINTERRUPTASLE POWER FOR : 

W I DE EWI> CROSSBAR SWI TCH 

UNI NTERRUPTABLE POWER FOR : 

0/TV DATA D I STR I BUTORS 

20 SECONDS I NTERRUPTABLE POWER 
FOR : 

PLOTBOARDS 

20 SECONDS I NTERRUPTABLE ��R 
FOR : 

V I DEO SWI TCH it-l; MATR IX (VSM) 

GROUP PAGE 
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SECTION 4 - GRC\.NI I NST R\MNTAT I ()Ij  REQUIRB-ENTS - CONTlt-f.JED 

NASA - Manned Spacecraft C.nter 
MISSION lULlS 

REV RULE CONDI T I ON/�ALFUNCT I ON  PHASE RUL ING CUES/NOTES/COMMENTS 

A 

I 
'+- 7  DISPLAY 

A.  t«R D/TV ow-N::LS 

MSK NLMBER 

GNC � l Qj.Al!.E LS � 
1 .  0683 
2 .  0966 
3 .  EXTRA 

EE C()ol 0 Q-iANIIE LS) 
4 .  0443 
5 .  0&1 3 
6 .  0518  

RTCC (1  CHANNEL) 
7 .  IN: Q1AH.IEL TO 

BE SHARED BY 
"THE FOLL�I "'"  
DISPLAYS : 

1613  
1614 
2001  

F I OO� GUI DO) RETRO 
�It OiA/II'olE LS 

8 .  0043 

9 .  0330 

I 1 0 .  ONE �L 

BOOSTER �8 CHANNELS2 
1 2 .  1402 
1 3 .  1403 
14. 1 404 
1 5 .  1400 } 

1 40 1  1 OF 3 
141 1 

1 6 .  1 416 
1 7 . 1 4 0 5  

1 8 .  1 407  

19 .  0231  

SURGEON �2 C�LS' 
20 . 1 700} 

1 703 1 OF 3 
1 706 21 .  1 709 

MI SS ! Cli'J REV DATE 

PRE L.N/LN 22 OF 36 MAI'CATORY TO T-1 0  MIN. 
20 0F 3� �A�.T�Y �FTER T-1 0  MIN 
TO T-20 SEC 

GNC PRIMARY 
QoiC � 
ONE EXTRA CHANNEL I S  REQUI RED TO 
OBSERVE VAR IOUS Oll£R DI SPLAYS 
\11-ii Oi  \11-ii LE THEY �y HAVE NO 
MNIIDATORY I'EASURfPo'ENTS, HAVE 
GROI.PS OF PARJIMETERS THAT ARE MAN
r:>ATORY I N  TOTAL. . 

EPS CCf+11,1\j I CA Tl 005 
ECS CRYO 
EPS HIGH DENS I TY 

G.41+\4. VS VELOC I TY (BEST SOURCE) 
GA'+IA VS VELOCI TY (RAW) 

( I BM) TM STATUS NO .  1 - DISPLAYS 
COMPUTER EVENTS, TIMitG, INPUT/ 
OUTPUT CCJ.IPUTER STATUS , 

F J OO  LAI,IIjCH DIGITAL.S 

RFO LAUNCH DIGITAL 

GUIOAN:E INS�RT ION/ JNJECTION 
D I G I TALS 

SSE NO. 1 
BSE NO .  2 S- IVB/ IU 
SSE NO .  3 
GNO NO .  1 
GN) NO. 2 
GI\D NO. 3 
ACS NO .  1 
PSS NO. 1/t.AlH:H 

ENS NO.  1 

SWI TOi SELECTOR C<:»oMANN TABLES 

CSM/CDR BIO ENVMTL 
CSM/CMP BIO ENVMTL 
CSM/LMP BIO ENVMTL 
ALL ASTROS ENVMTL 

SECT !� 

APOLLO 9 1 A ?. / l S/f.Q GRQ�,.t�jO I NSTR(.MENTATI �  REQUIREt-<ENTS MCC 

GNC - 3, EECOM - 31 RTCC - 1, 
F I OO/GUI OO/RETRO - It, BSE - 8, 
SURGEOO - 2, TELCOM - 1, 
CONTROl - 1 .  

SELECT I S  DISPLAYING 4 
ltG DATA SOURCES ( 2  PER 

CHANNEL) FOR RTCC TRAJECTORY 
SS ING . 

�LY DI SPLAY SOI..RCE FOR 
ftollOE 4 ABORTS • 

a-lLY DI SPLAY �CE FOR 
foOOE 3 ABORTS • 
REQUIRED FOR G� GO/fiiJ-GO 
DEC I S I ONS .  

ALL I C/S- 1  I 
MOST ALL S-IVB PROPEL� DATA 
GUIDANCE/NAVIGATION DATA . 
GUI DANCE/NAVIGAT ION DATA . 
DIGITAL SYSTSMS DATA . 
DIGITAL SYSTEMS DATA , 
ATTI TUDE CONTROL DATA . 
PROPULSI ON  DATA. 

ELECTRI CAL ALL STAGES AND I U/ 
ECS . 

GROUP PAGE 
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KtV RULE 

A 4-7 
(�T) 

SECT !()�� It - GR()I.JijD INSTRLMENTATI ON  REQUIREM::NTS - C()llTI NUED 

NASA - Manned Spacecraft Center 

CONDJ T ION/I"ALFUNCT I Cl-J 

H :  LC 0'-1 (1 C 1-W\iNE l.) 
2 2 . 1 091 } 

1051  1 O F  2 

CONTROL (l  CHANNE�) 
23 .  1 1 2 3 1 

1 1 25 1 Of 4 
1 1 27 
1 1 3 7  

B .  TRAJECTORY DI SPLAY 

l • FOO LALNCH 
D I G I TAL.S 

2 .  y VS V  

3 .  RFO LALNCH 
D I G I TALS 

5 .  � VS X 

7 .  h VS d 

PHASE 

PRE LN 

PRE LN 

PRE LN 

PRE L.N 

PRE L.N 

PRE L.N 

PRE LN 

MISSION lUllS 

RUliNG 

ELEC/ce»o1 • R/T 
LM ECS • R/T 

GNC/PROP • CONTROL 
R/T 
PROP • R/T 
AGS • R/T 
GNC • R/T 

�TORY ON D/TV 

MANDATORY 1 OF 4 :  

A .  1 0  X 20 SCRI BER PLOTTER 
B .  D/TV 
C .  RTCC PLOTBOARD 
D. SSR PLOTBOAAD 

MII.NDATORY ()ll D/TV 

MANDATORY OF 1 OF 2 

A. D/TV 
B .  SSR PLOTBQAAD 

JloiAt.OA TORY ()ll 1 OF 2 : 

A. RTCC PLOTBOARD 
B .  SSR PLOTBOARD 

H I GHLY DES I RABLE ON I OF 2 :  

A .  0/TV 
B .  SSR PLOTBOARD 

MANDATORY ()ll 10 X 20 S CR I BER 
PLOTTER 

CUES/NOTES/COMMENTS 

IJ'I DISPLAYS W ILL BE RELEASED 
AT T-10 "iiiii.JTES . 

FOR C()IIT I NGfNCY  ORB I T  INSER
TION MI'NE:lNER DATA /lHJ T FF LIMI TS . 

FROM SELECTED TRACKI NG  DATA 
SaJRCE . Tt£ PLOT PROVIDES A �lTOR OF L/V PfRFQRMN.ICE , 

�I TOR FOR f'OOES I I I  .AND 18 
MNEI.NER DATA . 

�ITOR FOR C-l.IMI T V!OLATla-. 

� I TOR FOR CROSS-RANGE LIMITS 

� I TOR FOR ABORT KlDES 1 1 1  
I I I ,  AND l B .  

�ITOR FOR VEHI CLE BREAKIA' 
L IMI T 

B .  yi VS v1 (CMC 
DTNAM I C  S'IATUS) 

PRE LN HIGHLY DE S I RABLE ON 10 X 10 SCR I BE � ! TOR FOR LIV ANO 5/C NAV I GA  
PLOTTER T J()Il PERFORWioNCE (GUI DANCE 

SYSTEM ANALYS I S  - COMPARES CMC 
WITH TRACKING) 

9. WEDGE At&LE 
� l TOR 

PRE LN 

1 0 .  GU I DO  AN'ILOG Cfi&IRT PRE L.N 
RECORDERS ONE IWJ 
rv.o 

1 1 .  GUI DANCE I NSERTION PRE L.N 
INJECTION D I G I TALS 

C .  ADEG CHANNELS 90-93 PRE LN 

H I GHLY DE S I RABLE ON D/TV 

H I GHLY DES IRABLE VIA SSR OPA(UE 
TV 

MANDATORY ON 0/TV 

H IGHLY DE S I RABLE 

D. VIDEO SWI!Qilt& MAJBIX PRE L.N MMDATORY 

E .  AUX VSM PRE L.N H I GHLY DES I RABLE 

F .  ElDOPHQRS (3)  PRE L.N 2 H I GHlY DES I RABLE 

� I TOR FOR LIV .AND S/C NAVI GA  
TION PERF� 

REQUIRED TO MAKE G$N GO/t()-GO 
DEC I S I ONS .  

FOR DS C  D I SPLAYS 

REQU I RED FOR DI SPLAY I NG MAN
DATORY D I SPLAYS 

NOT E :  INDI VJ DI...IG.L FL I GHT CCjNTROLLERS I I L L  BE RESP()\IS ! BLE FOR REPORT ! '%  LO S OF DI SPLAY CAPAB I L I TY OF 
f-!ANM TORY PARA'1ETER TO THE FL f>HT DI RECTOR . 

M I S S I OIJ REV OATF. SECT I ON  GROUP PAGE 

APOLLO 9 A 2/ 1 5/ 69 GROUND J NS TRI.Jo'ENTAT I ON  REQUIREMENTS MCC lt- 6 
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REV RULE 

A 4-8 

' 

\. I 

4-9 

"'J SS : GN 

(_ APOLLO 9 

: ':""; ��� ... .. ,. 

SECT I ON  4 - GR�D lNSTRl.MENTAT I �  REQU I REI'£NTS - CGITINUED 

NASA - Manned Spacecraft Center 
MISSION IUUS 

CONDI T I ON/�LFUNCT ION PHASE RUL I NG  

� 
A. MITE (2) PRE lJij l foW.l>A TORY 

CCHt.JNI CATI ONS 

A. MOC,R 
FO LOOP } PRE I.H 1 Of 2 t-W()ATORY 
AFD CONF LOOP 
P«R SYS 1 & 2 ! P«R DYN PRE LN A/G 1 LOOP ALL H IGHLY DES IRABLE 

AIG 2 LOOP 

8 .  MCC/ LAUNCH COMPLEX 
1 2 1  CLTC } l Of 3 �TORY 
1 1 1  CVTS PRE LN 
2 1 2  MSTC 

c.  MCC/RSO 
FD L I NE  TO RSO } 

2 OF 3 �TORY 
RSO PR I VATE L I NE  PRE LN 
CAPE 1 1 1  RSO LOOP 

o.  M l  SCELLN>lEOUS 
SSE TM MJN I TOR LOOP t PRE LN BOTH H I GHLY DES I RABLE 
C I F/USB LOOP 

E .  MCC/REMOTED S I TfS 
PRE lJij 

SEE AIG C()oM)Nl CAT I Q.IS  
R1.J LES '+- 1 8  IlK) 4- 1  9 

RULE NUMBERS 4- 1 0  THROUGH 
4- 1 5  ARE RESERVED · 

�v DATt: SECT I ON 

A 2/ 1 5/69 GROUND INSTRUMENTAT I ON  REQU I REME�ITS MCC 

' ., ' .,, " 

CUES/NOTES/COMMENTS 

MCC T !M l t(;  STAADARD TO SUPPORT 
MANDATORY RTCC/CCATS COMPJTERS 

FOR M I SS I ON  CONTROL 

FOR TERMI NAL COI.M COOROI NA-
T I ON  Of MCC - PAD ACT I V I T I ES 

FOR TRAJECTORY VER I F I CAT ION 
���!0 BOOSTER SAF it(; 

USED FOR � I TOR i t(;  SPACE 
VEH 1 CLES SUBSYSTEM CHECKOUT 

GROUP PAGE 
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SECT I ()ol  It - GRCA.W INSTR\..MENTAT J ()ol  REQUI REMENTS - C()olT I�D 

NASA - Manned Spacecraft Center 

REV RULE CONDI T I ON/MAL�T ION 

A '+-16 � 

A. GSFC UNIVAC - '+9'+ ( 2 )  
�! CATI ONS  
PROCESSOR 

B. WBD (50 . 0  KBPS) LI�S 
( 2) BETWEEN MCC AND 
GSFC 

C. TTY CI RCU I TS BETWEEN 
MCC ANO GSFC 

1 .  TEXT C IRCU I TS 
(TRANSM I T  ONLY) 

PHASE 

PRE LN 

PRE LN 

PRE LN 

2 .  S I X  LQW-SPEED (J..J) PRE LN 
CIRCU I TS 

4-17 .!S§£. 
TELEMETRY : 

A. DATA CORE ( 2 )  

B .  S DS  - 9 3 0  ( 2 )  
ALDS C<M>UTER 

PRE LN 

PRE LN 

C. WBD ('+0 . 8  KSPS) L I NES PRE LN 
BETWEEN MCC AND KSC ( 2 )  

0, IIHF TM FR<J'I THE 
F9LLO« l � :  

1 .  TEL I V  - 30-FT 
DISH, 

2 .  C! F ANTEI'fljA, � 
3 ,  M l  LA VHF ANTe.NA 

E .  US B  TM FR<J'I THE 
FOLI.C)IJ � : 

1 .  MILA USB, OR 

2 .  f'WDY USB 

C(M:W(?: 

P RE  LN 

MISSION IUUS 

RUl iNG 

1 �TORY 

1 MMDATORY 

1 OF o HIGHLY DES I RABLE 

1 OF 6 MANDATORY 

H I GHLY DES I RABLE 

lilGHLY DESI RABLE 

H IGHLY DESI RABLE 

1 t-WI>ATORY 

1 �TORY 

CUES/NOTES/COMMENTS 

A. CH: UNIVAC - '+91t CAN PfR
FR<J'I ALL t£CESSAAY FUNC
T I ONS ,  THE SECOND ONE I S  
BACKUP . 

8.  E I THER L I NE  CAN BE 
SW J T0£0 TO E I THER 
UNIVAC - lt91t .  

C .  1 .  FOR ACQ MSG, LS CMD 

2 .  FOR RECEPTION OF LOW
SPEED RADAR DATA . 

A. E I THER DATA CORE CAN BE 
SWI TCHED TO E I THER ALDS 
C<J'IPUTER. ().ILY S I C  SOURCE 
TO MCC. 

B .  E I THER S DS  - 9 3 0  CAN 
RECE I VE INPUTS FR<J'I 
E I THER DATA CORE ANO CAN 
OOTPUT ON E I THER WSD 
( 50 . 0  KBPS) L I NE .  

C .  E T'T'HER CAN B E  SWrTOiED TO 
E l  THER ALDS C<J'IPUTER .  

D. AL THOJGH THE M I LA  VHF 
ANTENNA IS PRIME, THE 
OTHER ANTENNAS CAN ALSO 
BE SWI TCHED TO E I THER DATA 
CORE . DATA FR<J'I THESE 
ANT� CAN BE SENT TO 
THE M I LA  USB S ITE PCM 
GROUND STAT I CNi  VIA HARD
LIt£ TO BACKUP THE M l LA 
VHF ANTa.NA. VHF I S  THE 
S-I  1 1 5 ONLY SOORCE OF DATA 

E .  US B  I S  THE CSM 'S ()olLY 
SOORCE Of DATA. 

THI S  CAPAB I L I TY I S  DE�" lt-IED l�ER GSFC/��C/MSFN C(MoW.I() RULE 4-18A FOR LAUNC� COVERAGE . 

TRACK!� : 

�T CAPM I L I TY REQUI RED TO jsAT I SFY RUl '+-5 (TRAJECTORY) I S  MANDATORY. 

VOICE COMMUNICATIONS : 

jTHAT CAPAB I L I TY REQUIRED TO :IAT I SFY MCC RULE 4-9 (CCM-\JN ! CAT I ONS) I S  MANOA pR.Y .  

M I SS I ON  REV 

APOLLO 9 A 

DATE 

2 1 1 5/69 

i"Er: lrsr. Jo'orm 291 { Allr. 6S) 

SECT ION GROUP 

GROUND I NST�NTATI CJ.i  REQU I REMENTS GSFC/KSC MSFN 

PAGE 
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SECT I ON  It - GROI.N) I NS TRli-IENTAr! Cl'l  REQU I REMENTS - COOTI !Il.JED 

NASA - Manned Spacecraft Center 

REV RULE 

A 4- 1 8  

COND I T I �l/�ALFUNCT ION 

LAl.KH COVERAGE 

MISSION lULlS 

PHASE RUL I NG  

KSC/MSFN S I TES � T  PROVI D  THE FOLLCA I� CAPAB I L l T I ES : 

A .  CKl 

I ccs PRE LN 

B .  TELEMETRY S - I C  (VHF) PRE LN 

S - I I (VHF) PRE LN 

S- I VB VHF (CP- 1 )  PRE LN 
I U CCS (OP-Hl) PRE LN 

IU VHF (DP- 1 )  PRE LN 
I U  S-BAND (OP- 1A) PRE LN 

CSM (USB) PRE LN 

C • TRACK I N:>  

H!GHLY DESIRABLE AT BOA OR VAN 

H IGHLY DESI RABLE 

MAt-DATORY FRCJ-1 L I FTOFF TO S-I I 
CUTOFF (APPROX : 8 + 36 SEC) 

p OF 2 MAf'llATORY FRCJ-1 L I FTOFF TO 
S- I VB CUTOFF PLUS 60 SEC . 

} 1  OF 2 MANDATORY FRCJ-1 L I F TOFF TO 
5 - I VB CUTOFF PLUS 60 SEC . 

MAI'I>A TORY FRCJ-1 L I FTOFF THROUGH 
S- IVB CUTOFF PLUS 60 SEC . 

THAT CAPAB I L I TY REQU I R �  TO SAT I S  Y RULE 4-5 (TRAJECTORY) I S  MAr-L!ATOR 

D. A/G COMMUNICAT I ONS  

1 .  L I F TOFF THROUGH 
MILA LOS . 

2 .  POST M I LA  LOS 

3 .  Vf!J4 OR CYI 

A 4- 1 9 GE/I£AAL ORBI TAL COVERAGE 

IT IS REQU I RED 11-£ MSFN HO. 
LI STED BELOW OF 2 MSFN USB 
ONE MSFN USB S I TE PER REVO 

A.  .Q:!2 ccs 

CSM USB 

B .  TELEMETRY 

S-lVB VHF (CP- 1 ) 
IU CCS (DP-18) 
IU Vt-F (DP- 1 )  
I U  S-BANO (OP-lA) 

CSM USB 

c .  � C-BAND 
USB 

I o .  A/G COMMUNI CAT I ONS  

M I SS I ON  REV DATE 

PRE LN 

PRE LN 

f'E THE CAPAJ 
S I TES PER 
UTIOO THER 

PRE LN 

PRE LN 

PRE LN 

PRE LN 

PRE LN 

PRE LN 
PRE LN 

PRE LN 

ONE A/G PATH (VIA GSFC OR A/G 
L� l t£  BETWEEN �C/KSC) 1 OF 
2 MAN)ATORY 

ONE A/G PATH V I A  GSFC I S  MAN
MTORY 

I L I TY OF PROVIOIN> T� MCC THE M I N I  
EVOLUT I ON  THROUiH REVOLUTION 5 FOR 

�TER . 

HIGHLY DESI RABLE 

HIGHLY DESI RABLE 

}1 OF 2 MANJATORY 

} 1 OF 2 MAr-l>A TORY 

�TORY 

BOTH H IGHLY DES I RABLE 

ONE A/G PATH IS MAIIDATORY . 

SECT I ON  

CUES/NOTES/COMMENTS 

TO BACKUP CR I T I CAL SLV FUNC
T I ONS .  

S-IC DATA I S  ONLY H IGHLY DES I R  
ABLE S INCE T� MCC I S  NOT 
PR !ME FOR REQUEST!� AN ABORT 
FOR S- I C  MAlFI.KTlOOS . 

MCC I S  PR IME FOR REQUEST I NG  
AN ABORT FOR S- U MALFIKT I ().IS 

MCC I S  PR IME FOR REQUEST I N:;  AN 
A&ORT FOR S-IVB MALFlKT I ONS .  

FOR ABORT CUES FR()ol MCC 

T0 PROV I DE ABORT RECOMMENDA
T I ONS  TO THE CREW , 

TO RELAY APOGEE K I CK DATA TO 
THE CREW. 

lo-t M I SS I ON CONTROL SUPPORT � 6-4 GO/NO-GO DEC I S ION, AKJ 

01'£ OF EACH PAI R  OF �11«5 � 
I S  REQUIRED TO RECOVER ALL 
S- I VB  DATA, 

GROUP PAGE 
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A 
4- 2 1  

A 

REV 3/� (AT APPROXIMATELY 
�. 5 IO.RS) - HAW, RED, GYM 

ccs 

RULE Nl.MBERS '+- 2 2  ll'ROUGH 
4- 2 5 ARE RESERVED 

fvH SS ! ON  REV DATE 

1 OF 3 MSFN S I TES �.TORY 

SECT I C: l  

APOLLO 9 A 2/ 1 5/ 69 GROUND l NSTRl.MENTATION REQUI REMENTS 

C<HWil CAPA81 L I TY I S  REQU 1 Ret 
TO REM>VE AN lilt! I BIT  WH 1 CH 

ALLOWS 1l£ S- IVB RESTART TO 
BE ACCC»oWL 1 SHED. 

GROUP PAGE 

GSFC/KSC/MSFN 4- 1 0  
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C. 

REV RULE 

'+-2 6  

MI SSION 

APOLLO 9 

SECTI OII '+ - GROl.Jt.l) I NSTRlMNTAT ION REQUI REMENTS - C�CLUOED 

NASA - Monnecl Spocecroft Center 
MISSION IUUS 

COIID I T I ON/MALFUNCT J ON  PHASE RUL I NG  

R I OMETER NETWORK S I TES PRE LN 

A. L IMA HIGHLY DES I RABLE 

B .  CRO } 1 OF 2 H IGHLY DES I RABLE 
C Y I  

REV DATE SECT I ON  

CUES/NOTES/COMMENTS 

GROUP PAGE 

FINAL 1 2/ 1 5/ 68 GRCAJND INSTRlHNTAT I ON  REQU I REMENTS SPAN lt-11 
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REV I TEM 

A 5-1 

I 

A 

A 5-'+ 

I 

l 

A 5-5 

SECTION 5 - TRAJECTORY AtiD GUIDANCE 

NASA - Manned Spacecraft C.nMr 
MISSION IUUS 

THE lAUNCH PHASE WILL Bf TERMINATED FOR THE FOLLOWitfi CCHliT I ONS :  

A .  VIOLAT ION OF VEHICLE BREAKUP LINE. 

8.  TFF � .!:l:t.Q. Af.l> DfCREAS lt-G AFTER TOWER JETTISON. 

c .  VIOLATION OF ENTRY "G" LIMIT. 

D. V SAFE JNCREASJt-G. 

E.  OVERSPEED C� ITIONS AT INSERTION. 

F .  VIOLATION OF EX I T  HEATit-G LIMITS .  

Tt£ LES WILL t>K>T BE JETTISCNED UNTI L  MOOE 1 I CAPABI L ITY I S  ESTABLISHED B Y  TFF .! 1+20 Atl[) INCREAS i t-G .  

DELETED 

MODE 1 1 1 I I J 1  IV AND APOGEE KICK. 

A. THE GROUN:> I S  PR IME FOR ABORT PmE DETERMI�TION AW T:-£ S ; C  IS PRIME FOR MIWEWER EXECUTION. 

8. MAte.JVERS WI LL BE I NTERRUPTED \riHEN TFF : 1+'+0 AND DECREAS ING. 

C. fo«X>E IV MANEllVERS W I LL BE INTERRUPTED I F  THE CURRENT ALT I TUDE IS 75 1+1 AN> DECREASitfi AND Hp �'+OOK F 

D. I F  ENTERING, UTI L I ZE LIFT TO AVOI D  LAND . 

E. IF NO SLA SEr OR IF SPS FAI LS :  

1 .  Hp < '+0 - DO JI()T �� CM/SM SEP BY TFF : 1+'+0. 

2 .  40 <Hp < 7 5  - GROIJN) W I LL DECI DE TO USE SM RCS OR CM RCS ASAP OR AT APOGEE TO REDUCE Hp TO 4 0  � 
(THE CM RCS WILL BE USED ONLY FOR Tl-£ NO SLA SEP CASES) 

MOOE I I I  AeORTS. 

A. PREDI CTED TFF .. �FTER CUTOFF < l+ltO. 

1 .  FULL LIFT I P  ON WATER - DO NOT � . 

2.  GCN GO AND FULL L IFT I P  ON LAI'I) - Bl.R N  TO TFF : 1+401 RL 90° . 

3 .  G&N liD-GO AW FULL LIFT I P  ON LANO - BI.RN A REDUCED tN TO MAINTAIN TFF ,!1+40 AFTER C/0 AW RL goc . 

B. I F  t.T8 .!.£ SECOI'I>S, DO NJT 8\.RN. 

C.  I F  1\K) IGNITION BY GETI +10 SEC()N)S, BlRN UNT I L  GCN llR : 01  RL 55° . ( I F  UNABLE TO BlRN t.R TO ZERO 
FLY RL900 . )  ALL THRUSTING WILL BE TERMINATED AT TFF = 1+'+0. 

M I S S I ON  REV DATE S[CT l ON GROUP PAGE 
r---------� ----�--------+------- -------------------------�------- -----------------�---------· --

APOLLO 9 A 2/ 1 5/69 TRAJECTORY AND GUIDANCE lAUNCH 5-l  
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RE V I TEM 

A 5-6 

SECT I ON  5 - TRAJECTORY AND GUI DANCE - CONT I NUED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

THE SPACECRAFT G&N W I LL BE NO-GO FOR ABORT MANELNER DETERMINATI ON  I>K> MONITOR!� FOR THE FOLL()<I J NG :  

A. CMC PROGRAM FA! LURE 

B .  RTCC AND CMC TFF DI FFERENCE >40 SECONDS . 

C .  CONFI RMED E R ROR I N  S/C PLATFORM VELOC I TY COMPONENTS OF >jQ FPS I N  X OR lQQ FPS I N  Z .  

D .  

5-7 THE ORB! T IS "GO" I F  hp 2_7 5 t-M. 

RULE �ERS 5-8 THRou:;H 5-19 ARE 
RESERVED FOR FURTHER LAUNCH RULES. 

M I S S I ON REV j DATE SECT I ON  GROUP PAGE 
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i \.. REV I TEM 
·� 

5-20 

SECTION 5 - TRAJECTORY ANO GUIDANCE - CONTI NUED 

NASA - Manned Spacecraft Center 
MISSION lULlS 

MANED VEHI CLE ORBI TAL ALTI 1U>E  CONSTRAI NTS , 

A, REAL-TIME MI SS ION Pl.AI\tll� 

PERIGEE - .§Q. t+1 M INIMl.M, MAX IMI..M IS DEFINED BY RCS REOLINES . 

AP<XiEE - .!DQ.. MAXIMLM 

B .  CONTita:NCY (VIOLAT I QIIS MUST B E  CORRECTED ASAP) 

PERIGEE - 75 1'1-1 MIN IMlM. 

APOGEE - llQ_, 

5-21 CONTI �ENCY CSM SEPARAT I ON MANEUVERS . 

( 
"· -

A .  IMPENOI� S-IVB OR �ED L� EXPLOS iON: 5 5  FPS SPS ASAP . 

B .  S-IVB OR �0 lM ATI I TUOE RATES �5° /SEC : 5 FPS RCS ASAP . 

C, S-IVB OR t.HWH:D lM YAJH ATTI TUDE > �5° : 5 i-PS RCS ASAP . 

D. CSM DEORBI T  REQUI RED WH I LE ATTACHED TO S-I'JB : foW\IEUVER CSM/S-I VB TO RETROGRADE� HEADS-\A), HOR I ZON 
MONITOR ATTITlDE; SEPARATE 20 MINlJl'E S  PRI OR  TO PLANNED RETROF I RE (OR GRO\Kl/CREW AGREED � TIME) 
W I TH  5 FPS +X TPANSLAT I ON .  

E .  CSM DEORBI T  REQUI RED WHI LE ATTACHED TO LM OR DOCK II'oG R I I'oG :  MANEUVER CSM/LM TO POS I GRAOE, HEADS
�, HOR I ZON MON I TOR ATI I TUDE; SEPARATE 20 MINUTES PRI OR  TO P� RETROF I RE (OR GRClH>/CREW 
AGREED UPON T IME) WITH 5 FPS -X TRANSLATI ON . 

5-22 SPACECRAFT COMPUTER TIMING UPDATES ARE REQUI RED FOR SET ERRORS GREATER THAN : 

I 
\ 
\__ _ _  

M I SS I ()II 

APOLLO 9 

A. LGC ANO CMC >.Q.J SF.CCN:lS , 

B. AGS > .:.2, SECONDS , 

C .  SPACECRAFT L.O. T IME WI LL BE REPLACED B Y  SRO L , O . ,  ON Tt£ GRD, I F  n£ DI FFERfNCE BETWEEN CMC L.O. 
TIME ANO SRO L.O.  TIME I S  >10  SEC.  Tt£ S/C W I LL BE UPDATED TO THE SRO L .O. TIME. 

RULE NUMBERS 5-23 THROUGH 5-29 ARE 
RESERVED FOR FURTHER ORBI T RULES. 

REV DATE 

FINAL l2/ 1 5/o8 

SECT I ON  

TAAJECTORY AND GU I DANCE 

GROUP 

ORBI T  

PAGE 

s-3 
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SECT I ON  5 - TRAJECTORY AND G U I DANCE - CONTI NUED 

N ASA - Manned Spacecraft Centttr 

MISSION RULES 

5 - 3 0  MANEUVER RETARGET I NG  AN D  STATE VECTOR UPDATES MAY BE REQU I RED WHEN RTCC TRAJECTORY UPDATES CAUSE 
PLANNED ORBI TAL MANEUVERS TO RESULT I N  UNACCEPTABLE TRAJECTORY CHARACTE R I ST I CS .  

5 - 3 1  

A 
I s-3 2  

A 5-33  

THE CMC (CSM) OR LGC ( LM) W I L L  BE NO-GO FOR MANEUVERS FOR ANY OF THE FOLLOW I NG :  

A.  COMPUTER FAI LURE. 

B .  CMC/ I MU ALI GNMENT D I SCREPANCY FOR MANEUVER, MON I TORI NG  AND ORB I T DETERMI NAT I ON .  

1 .  S EXTANT STAR CHECK : AUTO OPT I CS POS I T I ON I NG DOES NOT PLACE SELECTED STAR W I TH I N  2 DEG OF THE 
CENTER OF THE TELESCOPE . 

2 ,  HORI ZON CHECK ERROR >� DEG FOR RETROF I RE .  

C .  LGC/ IMU ALI GNMENT D I SCREPANCY . 

1 .  AOT An;LE A1 ERROR > __ DEG 

2 .  AOT ANGLE A2 ERROR > __ DEG 

3 .  HORI ZON CHECK ERROR > DEG 

D. D I FFERENCES BETWEEN CMC/ LGC/ GND NAV CHECK AFTER A NAV UPDATE FROM GROUND I S :  

l .  q, > 0 , 02 DEG 

2 .  >- > 0 . 0 2  DEG 

3 .  H >.(Ll NM 

NON-CR I T I CAL •'t-�NEUVERS W I LL BE 1\0-GO OR TERM I NATED FOR : 

A.  hp <� �t-1 AND DECREAS I NG  

B .  ATT I TUDE EXCURS I ONS >lQ DEG 

c .  

D. ATT I TUDE RATES >� DEG/SEC 

E. 1 SEC OVERBURN WHEN UNDOCKED 

F .  3 SEC OVERBURN WHEN DOCKED 

CRI TI CAL MANEUVERS W I LL BE CCJ-1PLETED BY SCS (MTVC OR AUTO) OR AGS TAKEOVER FOR ANY OF THE FOLLOI.' I NG :  

A .  ATT I TUDE EXCURS IONS � lQ. DEG 

B .  

C .  ATTI TUDE RATES � i  DEG/SEC 

GROUP PAGE 

MANEUVER 5-'+ 
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r•\ i  SS I ON  

APOLLO 9 

I F  hp 

A. '+0 

B .  hp 

SECTION 5 - TRA.JECT�'r' � GUIDANCE - CCJ.lTII'U:D 

NASA - Manned Spacecraft Center 
MISSION lULlS 

< 7 5  N"1 AND MANEWER TO RA I �;E � I S  NOT POSS I BLE (REF 5-20B) : 

<� < 7 5  - EXECUTE SPS RETI'.OGRAOE ASAP LNTI L  hp <40 . I F  NO SPS, 

< 40 - CM/SM SEP, RETRO W I L L  REC<Jot£1>.t> ENTRY PROFI LE .  

RULE NUMBERS 5 - 3 5  THROUGH 5-39 ARE 
RESERVED F� �Tr£R AAel.NER RULES . 

RE', G.�Tf 

F I NAL  12/ 1 5 /6 8  

SECT ! ON . -

TRAJECTORY /loK) GU l DANCf' 

GROUP 

MAI\EUVER 
· -':-'r:'.C(: � ''orrn 29: : At' -1 Q·,· I 

USE SM-RCS . 

PAGE 

5-5 
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SECTION 5 - TRAJECTORY AND G U I DANC E - CONTI NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

5-40 M I N I MUM ACCEPTABLE TARGET ORB I T  FOR THE TARGET VEH I C LE I S  llQ NM C I RCULAR . 

5- 4 1  

5- 42 

RENDEZVOUS PLANS SHA.LL, WHERE POSS I BLE, SAT I SFY THE FOLLOW i t\G  CONSTRA I NTS : 

A .  RENDEZVOUS MANEUVERS THROUGH T P I  MUST B E  A T  LEAST 3 0  M I NUTES APAR T .  

B .  TPI ELEVAT I ON ANGLE (27 . 5  DEG) W I LL EX I ST ��EN THE C SM I S  2 5  M I N  FROM SUNR I SE .  

C .  THE ALLOWABLE S L I P  I N  TP I T I ME I S  4 M I N  EARLY OR 20 M I N  LATE . 

D .  THE � H  (ABOVE AND BELOW) RESULT I NG  FRCM THE PKt\S l NG  MANEUVER \ / I LL B E  1 2  ± 1  i't-1 

E .  � H  AFTER CDH I S  CONSTRA I NED TO BE +lQ NM .  

F .  

G .  AT LEAST ll M I NUTES OF TRAC K ING, END i t\G  AT LEAST 1 7  M I NUTES PR I OR TO EACH MANEUVER . 

H . A VO I CE UPDATE S I TE AT LEAST 1 0  MINUTES PR I OR  TO EACH MANEUVER BUT AT LEAST l M INUTES AFTER 
TRACK I NG  ENDS . 

-

THE PGNS I S  PR IME FOR C S I AND CDH SOLUTIONS W I TH THE AGS AS BACKUP UTI L I Z I NG  THE ACCEPTED SOLUT I ON .  

A. THE ONBOARD SOLUT I ON OF C S I  W I LL NOT BE USED IF D I FFERENT FROM THE GROUND BY : 

1 .  6 �VX = ±2 FPS 

2 .  6 �V
y 

= ±5 FPS 

B .  THE ONBOARD SOLUTI ON O F  CDH W I LL NO T  B E  USED IF  D I FFERENT FROM THE GROUND BY : 

l .  TP I GET! -6- l / 2  M I N  ( EAk LY) OR +22- 1 / 2  M I N  (LATER) .  

2.  MVX = ±2 FPS 

3 .  6/'.V
y 

= .:tS FPS 

4 .  MVZ = ±6 FPS 

C .  CS I AND CDH OUT-OF-PLANE COMPONENT� (Y) W I LL NOT BE EXECUTED I F  < 1  FPS . I F  A PLANE CHANGE MANEUVER 
OF >l.Q. FPS I S  REQU I RED (DUR I NG  THE R Er-DEZVOUS) ,  I T  MAY BE SCHEDULED FOR THE LM FOLLOW ING CDH, OR 
CS I / CDH MAY BE REPLACED W I TH NCC/NSR MANEUVER COMB I NA-T i ON .  

�-�-' !_5_S_I ,O_N_' -4 ·-R_E�··��;_,A_T f�: --- -��S C�C;�T�I O_�-' - -------------------------+�G�RO�U�P--- ------------�P-A�G�f----- --
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SECT I ON  5 - TRAJECTORY AND GU I DANC E  - CONT I NUED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

REV ! T tM 

A 

A 

A 

5-43 THE ORDER OF PR I OR I TY FOR TP I 0 SOLUTIONS I S  LGC, BACKUP CHARTS, CMC . THE LGC SOLUT I ON W I LL NJT BE 
USED I F  D I FFERENT FROM THE CMC1 BY :  

5-44 

5-45 

A. 6 tN = +2 FPS 
X 

B .  M V  = .±5 FPS 
y 

c .  MV = ±_6 FPS 
z 

THE ORDER OF PR I OR I TY FOR TP I 0  SOLUT I ONS I S  LGC, BACKUP CHARTS, CMC, AND GROUND . THE ONBOARD LGC 

OR CMC T P I  SOLUTIONS W I LL NOt BE USED IF D I FFERENT FROM THE GROUND BY : 
02 

A. 6�V = +2 FPS 
X -

B. o �V = +5 FPS 
y -

C .  6 �V = +6 FPS 
z -

A. THE ORDER OF PR I OR I 1 Y  FOR TPI SOLUTI ONS I S  G&N, BACKUP CHAR TS ,  CMC, GROLJI'.D . THE ONBOARD 
SOLU T I ONS W I LL NOT BE USED I FFD I FFERENT FROM THE GROUND BY : 

l .  LG<.; 

(A) GE: I +2 M I NUTES 
( B) F/A +2 FPS 
(C) R/L :±5 FPS 
(D) DIU ±_6 FPS 

2 .  CMC 

(A) GET I  +2 M I J\l.JTES 
( B) 6tNx ";" .±2 FPS 
(C) 6/Ny = ±5 FPS 
(D) MVz = ±_6 FPS 

B .  THE LGC SOLUT I ON W I LL NOT BE USED IF D I FFERENT FROM THE CMC BY : 

1 .  G E T ! .± 2  M I J\l.JTES 

2 .  MY 

3 .  6tN 

4. 6tN 

= + 2  X -

= +5 y -

z = ±_6 

FPS 

FPS 

FPS 

RULE NLMBERS 5-46 TH<.OUGH 5-49 ARE 
RESERVED FOR FURTHER RENDEZVOUS 
RULES. 

t:ROUP Pi\G� M I SS I ON  REV DATE SECT T O."l 
�--���--·----�--------� ------------------4-�------· --
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REV I TEM 

SECTION 5 - TRAJECTORY AND GUID.Af'.K:E - CONT I NUED 

NASA - Manned Spacecraft Center 
MfS�ON RULES 

5-50 RETROFI RE MANEUVERS W I LL BE PLANNED SUCH THAT TIME BETWEEN G E T !  A ND  400K FT W I LL BE � 9 MINUTES . 

5- 5 1  I F  �T
B 

� 7  SECONDS, USE SCS AUTO TVC . 

5- 5 2  PLANNED G&N AN D  SCS RETROF I RE MANEUVERS W I LL BE UPDATED I F :  

5- 5 3  

A .  THE COMPUTED RETROF IRE  POS I T I ON  CHANGES BY >0 . 50 DEG LONG ITUDE PRI OR TO GET I - 30 MINUTES . 

B .  THE COMPUTED RETROF I RE POS I T ION CHANGES BY > 2  DEG LONG I TUDE AFTER GET! - 30 M I NUTES . 

I F  SPS FAI LS AFTER IGNI T I ON :  

A .  Hp > 7 5 NM - RETARGET FOR NEXT BEST PTP W I TH RCS . 

B .  40 <Hp < 7 5  NM - P I TCH UP 50 DEG FROM RETRO ATT I TUDE AND BURN SM-RCS US I NG  FOLLOWI NG  PR IORI T I ES :  

1 .  BURN Hp TO PAD VALUE . 

2 .  BURN 1-'AXIMLM SM �V AVAI LABLE I F  SM-RCS t.V I NSUFF I C I ENT TO OBTA I N  40 NM BURN C1�-RCS TO 40 NM 

C .  H:l <40 NM - REMAIN I N  RETRO ATTI TUDE AND BURN SM-RCS US I NG  FOLLOW it-.r; PR I OR I TY :  

1 .  BURN �V RES I DUALS . 

2 .  BURN MAX I MUM  SM t.V AVAILABLE . 

NOTE : IF Hp <40 NM TERM INATE ALL THRUST I NG  BY T
ff 

= 9 M INUTES . 

5- 54 NO SLA SEP. 

5 - 5 5  

M I SS I ON  

A .  S- I VB LOX DUMF CAPABI L I TY W I LL BE USED FOR : 

1 .  ORB I T SHAP I NG  FOR A RETROF I RE MANEUVER . 

2 .  REDUC I NG  THE WE IGHT OF TH E  S- I VB TO OBTA I N  MOR E  t.V CAPAB I L I TY FROM THE SM-RCS . 

B .  THE S/C W I LL PERFORM A HYBR I D  TYPE RE TROF I RE WI TH T HE  S - I VB/CSM STACK, US I NG  lQQ SEC SM-RCS PLUS 
CM-RCS TO OBTAI N h � 40 NM 

p 

THE G&N I S  NO-GO FOR ENTRY I F :  

A .  CMC VALUE OF DOWNRANGE ERROR (P.p - Rr) AT . 2g D I FFERS > ! 1 00 NM FROM GROUND VALUE OR > t l 30 NM FROM 
BACKUP CHART VALUE . CREW FAI LOVER TO EMS ENTRY AS F I RST PR IORI TY OR GROUND BANK ANGLE AND RETRB 
AS SECOND PR IOR I TY .  

8 .  V AND y AT 400K ARE OUTS I DE CORR I DOR . GROUND W I LL PROV I DE ENTRY PROF I L E .  

RULE NUMBERS 5 - 5 6  THROUGH lS-6 9 AF:E RESERVED. 
RfV l'ATE SECT I ON  GRCUP PAGE 
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S ECTION 5 - TRAJECTORY AND GU I DANCE - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

5- 7 0  � E  SAFETY POL I C I ES At-..0 C R I TER IA ARE SPEC I F I ED I N  AFETR MANUA L  (AFETRM) 1 2 7- 1 ,  DAT ED JA;\iUARY 1 ,  1 96 9 .  
THE FOLLOW [ ;'\r, M I SS I ON RULES C0NCERN I ['l;  S P EC I F I C  ETR/NASA I NTERFACE SUPPLEJ'\ENT AFETRf-1 1 2 7 ,  1 .  

5- 7 1  THE RSO W I L L  ACCOMP L I SH THE PAD El'-1ERGENCY RAf',t;E CUTOFF PROCEDURE I F  I GN I T ! et-.l OCCURS BUT THE SPACE 
VEH I CLE W I LL N:JT L l FT OFF At-..0 NASA I S  UNABLE TO ACCOMPL I SH CUTOFF .  THE RSO W I LL SEr-.D ''ARM/t .. 1FCO" ONLY 
IN RESPONSE TO A CODED VERBAL REQUE ST FRCA'-1 THE NASA LAUNCH VEHI C LE TEST CONDUCTOR (CLTC) .  THE CLTC 

W I LL CALL THE RSO ON THE GREENPHONE CLTC-RSO L I NK TO TRANSM I T  TH I S  REQUEST . THE RSO W l LL NOT EXECUTE 
TH I S  PROCEDURE IF HE HAS A L I FTOFF I ND I CAT I ON .  

5-7 2  THE F L I GHT D I RECTOR (FD) W I LL I N I T IATE ABORT REQUEST I N  RESPONSE TO A CODED VERBAL R EQUEST FROM THE 
RSO . TH I S  PROCEDURE W I LL BE EXECUTED I F  RANGE SAFETY F L IGHT TERM I NAT I ON  CR I TE R I A  HAVE BEEN V I OLATED 
AND RSO EFFORTS TO TERM I NATE THRUST HAVE FAI LED . THE REQUEST FROM RSO TO FD W I LL BE TRANSM I TTED ON 
THE F I DO-RSO PR I VATE L INE W I TH THE F L I GHT D I R ECTOR LOOP AS BACKUP . 

5- 7 3  THE RSO W I LL SEND "ARM/MFCO'' I N  RESPONSE TO A CODED VERBAL REQUEST FRCM THE FLIGH"7" D I R ECTOR (FD) OR THE 
FL IGHT DYNAM I CS OFF I CE R  ( F I DO ) .  TH I S  PROCEDURE W I LL BE EXECUTED I F  ABORT L I M I TS HAVE SEEN EXCEEDED 
AND ABORT ACT I ON HAS BEEN UNSUCCES SFUL . THE REQUEST FROM FD/ F I DO  TO THE RSO W I LL BE TRANSMI TTED ON 
THE APOLLO RSO LOOP, W I TH THE F I DO-RSO PR I VATE L I NE AS BACKUP . 

t I 
\ 

(_ 

A 

I I  5- 74 
A 

I 5- 7 5  

A I 5- 7 6  

A I 5-
7 7 

A 

I 5- 7 13  

APOLLO 9 

THE FD W I LL I NFORM THE RSO WHEN THE !13 EI\G I NE HAS SHUT DOWN BY STAT ! f',t;  "RSO, !13 OUT" AND/OR ACT IVATE 
THE ENG I NE OUT L IGHT ON TH[ RSO CONSOLE. 

IF RAJ\GE SAFETY DESTRUCT L I NES ARE V I OLATED, THE RSO W I LL SEf'.V "ARM/MFCO" Al'.O fi.OT I FY THE FD/ F I DO . 
NO S PS THRUS T I NG  MANEUVER W I L L  BE I N I T I ATED FOLLOWI NG  SUCH RANGE SAFETY ACT ION. 

I F  THE "ARM/MFCO" CClfv'MAt'.D I S  REQU I RED AND TRANSM I TTED, AND AN ESTAB L I SHED IMPACT PO I NT ( ! P) IS ON THE 
CAPE KEN'<EDY LAND AREA, "DESTRUCT/ PO' ' W I LL BE S ENT . "DESTRUCT/PO'' W I LL BE USED TO TERI•H MTE T 1RUST 
!F AN I P  CANNOT BE ESTABL I SHED . 

WHEN THE I P  HAS t>()VED OFF THE CAPE, F L I GHT TERM I NA-T I ON ACT ION W I LL BE L I M I TED TC 'ARM/."1FCO" OR CREW 
I N I T IATED ABORT .  THE "DESTRUCT/PO'' FUNCT I ON W I LL BE SENT AS NECESSARY ONLY FOR D I SPER S I ON ?URPOSE S ,  
AND ONLY AFTER F D/ F I DO  CONF I RMA T I ON OF SAT I SFACTORY S PACECRAFT SEPARAT I ON .  

I F  A SAT I SFACTORY I P  J S  ESTAB L I SHED At-..0 " DESTRUCT/ PO" I S  DEEMED UNNEC E S SARY, THE R S O  W I L L  NOT I FY 
FD/ F I DO  ANO SEI\{) "SAFE" UPON FD/F I OO ' S R EQUEST . 

A 2/ 1 5/ 5 9  
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5- 79 

5- 8 0  

5- 8 1  

SECT I ON  5 - TRAJ ECTORY AND G U I DANCE - CONT I NUED 

N A S A  - Manned Spacecraft Center 

MISSION RULES 

FD/ F I DO W I LL DECLARE TO THE R SO WHEN THERE I S  NO POSS I B I L I TY OF I NSERT I NG  THE S PACECRAFT I NTO AN 
ORB I T, AND THE RSO W I LL NOT ALLOW THE AFR I CAN GATE TO BE OVERFLOWN . 

AN ETR RANGE SAFETY OFF I CER (BRSO) I S  REQU I RED AT BE��DA TO MON I TOR PRESENT POS I T I ON AND IMPACT 
PRED I CT I ON CHARTS, AND TO TRANSM I T  THt RANGE SAFETY FUNC T I ONS WHEN COMMANDED TO DO SO BY THE RSO . 
THE BRSO W I LL ASSUME RANGE SAFETY RESPONS I B I L I TY I N  THE EVENT OF LOSS OF COMMUN I CAT I ON S  BETWEEN THE 
BRSO AND THE RSO . 

SAF ! NG  BY THE RSO W I LL BE DONE ONLY I F  THE R SO HAS V ER I F I CAT ION OF S - I V3 C/0 OR THE FD/ F I DO REQUESTS 
"SAFE" . WHEN SAF I NG  IS CONF I RMED, .,.HE RSO W I LL STATE TO THE FD/F J DO  "SAF I NG  CONF I RMEC' . "  

5- 8 2  I F  SAF I NG  CANNOT B E  CONF I RMED B Y  THE RSO, ANOTHER SAF ! NG  ATTEMPT W I LL BE MAD E  B Y  THE RSO ON THE 
F I R S T  ORB I TAL PASS OVER THE CAP E .  COORD I ��T I ON W I L L  BE EFFECTED W I TH  THE SUPER I NTENDENT OF RANGE 
OPERAT I ONS (SRO) AND F I DO  TO ENSURE C(MW,[) COVERAGE ,  NON- I NTERFERENCE W J  fH OTHER C<JM'1AND FLJKT IONS, 
AND TELEMETRY D I S PLAY AVA I LAB I L I TY .  A T  THE AGREED T IME, F I DO  W I LL STATE ,  "C� C LEAR, RSO S END 
SAFE . " UPON CONF I RMA T I ON, THE R SO W I LL STATE, " SAF I NG  CONF IRME D . "  

5 - 8 3  

5-84 

5- 8 5  

5- 86 

TRAC K I NG  SOURCES 

AT LEAS T TWO ( 2 )  VEH I CLE POS I T I ON DATA SOUR C ES ARE MhNDATORY BEFORE LAUNCH FOR EACH PHASE OF POWERED 
FL I GH T  TO ENABLE THE RANGE SAFETY O F F I CER TO DETERMI NE ! r-rHE SPACE VEH I CLE I S  NORMAL OR V I OLATES 
ESTAB L I SHED I NF L !GHT SAFETY CR I TER I A .  

DATA FROM TWO ( 2 )  OF THE FOLLOn' I NG  THREE ( 3 )  RADARS ARE MANDATORY BEFORE LAUNCH (OTHER H I GHLY 
DES I RABLE ) : BERMUDA FPS- 1 6, BERMUDA FPQ-6, AND GRAND TURK TPQ- 1 8 .  

XY, X Z  AND I P  PLOTS A T  BERMUDA ( BDA) US I NG  I NPUTS FROM E I THER THE BOA FPS - 1 6  OR BOA FPQ-6 RADAR ARE 
H IGHLY DES I RABLE FOR LAUNCH. 

ODOP DATA TO THE CAPE KENNEDY REAL-T I ME COMPUTER S YSTEM (RTCS) FOR l P  COMPUTAT I ON AND RSO D I S P LAY 
DUR I NG  F I RS T  S TAGE BURN ARE H I GHLY DES I RABLE . 

SLCT 1 O�J GROUP PAGE 
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SEC T I ON 5 - TRAJECTORY AND GU I DANCE - CONT INUED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

Rl V I TE� 

A 

A 

I 

A I 
A 

I 
A 

A 

A 

A 

I 

5-87 AIRBORNE S YSTEMS : 

5-88 

5-89 

5-90 

S - 9 1  

TWO ( 2 )  OPERAT!ONA.L RAN:;E SAFETY CCJMv1AND R ECE I VERS O N  EACH LAUNCH VEH I CLE S TAGE (S- I C, S- 1 1 , AND 
S- I VB) ARE MANDATORY FOR LAUNCH .  THE RAIIGE SAFETY SUPERV I SOR (CRSS) AT THE LAUNCH CONTROL CENTER 
WI LL DETERM I NE I F  THE RECEI VERS ARE OPERAT ING PROPERLY FOR LAUNCH . 

ONE ( l )  OF TWO ( 2 )  I U  C-E!AJ'{) BEACONS I S  MANDATORY FOR LAUNCH. (OTHER HIGHLY DES I RABLE ) .  

COI+'AND/CONTROL 

THE NASA BERMUDA DRS COI-'t-'AND/CONTROL SYSTEM IS MANDATORY FOR LAUNCH. 

RANGE SAFETY COMMAND ("ARM/MFCO' ' AND "DESTRUCT/PO" ) W I LL HAVE MANDATORY PRECEDENCE OVER ALL OTHER 
CO/'o'MANDS . T IMERS I N  THE RCC Wi LL PROV I DE A 4 SECOND T IME DELAY BETWEEN "ARM/MFCO" A/'CJ "DESTRUCT/PO · "  

CO'+IUN I CATIONS : 

TWO ( 2 )  PR I VATE, I NDEPENDENT, GEOGRAPH I CALLY D IVERS I F I ED COMMUN I CAT I ONS L I NKS BETWEEN THE RSO AND 
8RSO ARE REQU IRED. ONE OF TWO COM-1 L INKS I S  MANDATORY . 

5-92 TWO ( 2 )  OF THE FOLLOW I N:;  THREE (3) COMMUN I CAT IONS L I NKS ARE MANDATORY BETWEEN THE RSO AND FD/ F I DO :  

5-9 3  

S- 9Lt 

A. RSO LOOP (CAPE 1 1 1 ) .  

B .  RSO P R I VATE L I NE (GREENPHONE /YE LLOWPHONE ) .  

C .  F L I GHT DI RECTOR LOOP . 

A COMMUN I CAT I ONS L I NK BETWEEN THE RSO AND THE RANGE SAFETY SUPERVI SOR (CRSS)  AT THE LAUNCH CONTROL 
CENTER I S  MANDATOR Y .  

A GREENPHONE CC\YMJN I CAT IONS L I NK BETWEEN THE RSO AND T HE  LAUNCH VEH ICLE TEST COI\VUCTOR (CLTC) I S  
H I GHLY DES IRABLE . 

I� I S S 1 0N RE', �-i, T E  S E C T I ON GROUP PAGE 
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SECTION 5 - TRAJECTORY AND GU I DANCE - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

Rl V I TEM 

A 

A 

A 

A 

5-95  TELEMETR Y : 

IU TELEMETRY DATA (ONBOARD GU I DANCE PARAMETER S )  TO THE RTCS ARE H IGHLY DES I RABLE FROM T+O UNT I L  S - I V B  
CUTOFF FOR I P  COMPUTATION AND R S O  D I SPLAY . 

5-96 TEL5�ETRY R EQU I R EMENTS TO BE D I SPLAYED FOR THE RSO AND BRSO ARE H I GHLY DES I RAB L E .  FOR LAUNCH 
VEH I CLE AND SPACECRAFT HARDWARE ENTR I ES Al'll APPROPR I ATE CATEGOR I ES ,  REFERENCE THE FOLLOII!r (;  I TEMS : 

A. FOR RSO DI SPLAY (SEE ATCH # 1 )  

B.  FOR B R SO D I S PLAY (SEE ATCH #2) 

5-97 WEATHER : 

5-98  

W I ND R ESTR I CT IONS : AN ANNUAL PROF I LE W I ND RESTR I CT I ON  OF 1 . 2 5 S IGMA ( 1 1 % )  W I L L  BE IN EF FECT FOR THE 
LAUNCH AREA. 

CE I L I NG  MD V I S I B I L I TY RESTR I C T I ONS : M I N IMLM RANGE SAFETY CE I L ING 2 0 0 0  FEET W I TH PAD 'v' I S I BLE FROM 
1 1  f'lvl .  

-�--� --�------------- -- '>'' ------ - . ..... _ ...... 
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SECT I ON  6 - S LV-TBl THROUGH TB4/TB4A 

N A SA - Manned Spacecraft Center 

MISSION RULIS 

CO'JD I T  I Cl' l,f,v;.LFUNC T I 01'< PHA�E 

S- I C  STAGE LOSS OF THRUST 

A ,  ANY 5 I 1\G LE Ef\G I NE 
PRIOR TO T83 .  

B .  ANY TWO OR MORE 

Et-b ! NES 

1 .  PRIOR TO DEACT I -

VAT I ON  OF TWO 
Ef\G ! NES OOT AUTo-
MAT I C  ABORT. 

2. AFTER DEACT I VAT I OO  
OF 1WO Ef\G INES OUT 
AUTCMAT ! C  ABORT . 

C .  LOSS OF THRUST -EN:; lNE LAUNCH 
3 (TH I S  RULE APPLI ES 
Cl'IILY FOR THE UNIQUE 
CA5E OF EIIG I NE 3 
THRUST LOSS BETWEEN 
0 TO 45 SEC . )  

l .  VO I CE C� W I TH 
RSO 

2 ,  N:> VOICE CO+! W l n-I  
RSO 

RUL I NG CUES /NOTES/COMMENTS 

A. COOT INUE MISS I ON .  A&B .  CUES : 

BSE I NFORM FLIGHT AND F I DO .  

B . l .  � ·  
BSE I NFORM FL IGHT AND F I OO  
At-!) TRANSM I T  ABORT REQUEST 
(ABORT W I LL BE I N I T I ATED 
AVTCMA TJ CALLY ) • 

2 .  CONT I NUE M ISS I ON. 

(A) BSE INFORM FLIGHT AND 
F ! OO .  

( B )  CAPCG1 ADV ISE CREW OF 
POTENTI AL OVERRATE 
CCN>I T I� .  

1 .  THRUST OK SW ITCHES 

(K33-1 1 5; K34- 1 1 5; 
K3 5-1 1 5 ;  K36-1 1 5 ;  
K37- 1 1 5; K38- 1 1 5 ; 
K39- 1 1 5 ; K40- l l 5 ;  
K41- 1 1 5; K42- 1 1 5 ;  
K43 - 1 1 5 ;  K44- 1 1 5; 
K45-1 1 5 ;  K46- 1 1 5; 
K47- 1 1 5  

2 .  THRUST Q-1No1BER 
PRESSURE <500 PS IA 
(08- 1 0 1  THROLGH 
08-105) 

J,  LCNi 1 TWINAL ACCELfR 
ATI ON .  ( VA2-603) 

4 .  F I NAL THRUST OK CUT-
OFF . (1<52- 1 1 5, 
K53- l l 5, K54-1 1 5, 
KSS- 1 5 5, K56- 1 1 5 )  

A&B .  mrg_: 
1 .  CREW MAY DEACT IVATE 

AUTG1A T 1 C ABORT AFTE 
TBl + 1 20 SEC. 

C .  CONTIIIIJE M ISSIOO c. .91.§.: 
BSE INFORM FLIGHT ANO F I OO .  
FLIGHT W I LL I NFOPJol RSO. 

1 .  (A) FLIGHT COf\FI RM  Efl(; INE 
3 OUT VIA RSO PRI VATE 
L I NE 

( B )  FLIGHT CCl'IIF I RM  N:> OTHER 
� AIOW.. I ES BY !J,!g C '  

ACT IVAT I �  PM> VOI CE  
REP<RT 

2 .  FLIGHT CONF I RM  Efi(; J NE  3 
OUT /lHJ NO OTHER KNC),IN 
ANOMAL I ES BY L I TE-----
ACT I VAT I ON  --

1 .  THRUST Q-1No1BER PRES
SURE1 (08-103) < 500 
?S IA 

2 .  THRUST OK SWI TCHES OFF 
(K39-l l 5; K40- 1 1 5 ;  
K41- l 1 5 )  

3 .  F I NAL THRUST OK 
SWI TCHES OFF (K54- 1 1 5 )  

!:!Q!.§.: 
1 • RSO LOOP 1 1 1 OR FD 

LOOP BA(KUP TO PL . 

2 .  CONF I RMA  T I  Cl'll OF NO 
OTHER KIIOWN ANOW. I ES  
WI LL BE BASED ON :  

(A) EI'G I NE  CHAMBER 
PRESSURE AB(NE 
500 ?S l  ANO 
HOLD I N:; .  

(8) THRUST OK SWI TQ-IEC 
�. 

MI SS I ON  REV DATE SEC T I ON  GROUP PAGE 

APOLL0 9 A 2/ 1 5/69 S LV - TBl THROUGH TB4/TB4A 6- 1 
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A 6-3 

SECT I ON  6 - S LV - TB l THROUGH T84/TB4A - CONT I NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

S - I C  S TPGE G I MBAL SYSTEI-1 

FAI LURE 

IW( 5 I I'.(; LE ACTUATOR HARD
OVER l#f El'.(; I fiE - P ITOi 
OR YP!tN 

(TBl + 0 S E C  TO TB3 + 0 

SEC) 

LOSS OF ATT I TUDE CONTROL 

A. S-IC BURN 

8. 5- 1 1  SURN 

LAUNCH 

RUL I NG 

CONT INUE M I S� I ON. 

BSE I NFOPJ-1 FLIGHT /JHJ F ! DO. 

CONT I NUE M I SS I ON. 

A. BSE INFORM FLIGHT AND F IDO; 
CAPCa-1 ADV ISE CREW OF 
IMPEIIDI NG LOSS OF ATT I TUDE  
Cet.ITROL. 

B .  SSE I NFORM FLIGHT AND F I DO; 
CAP Ca-l ADV I S E CREW OF I 1'-PEI'.O
I NG  LOSS OF ATTI TUDE Cet.ITROL , 

M l  SS I ON  REV DATE SECT I ON  

APOLLO g A 2- 1 5-&9 SLV - TBl THROUGH TB4/T84A 

CUES /NOTES/COMMENTS 

CUES : 

1 .  ACTUATOR POS I T !  ()II EXCEEDS 
t; DEG (�l-1 0 1  THRcu;H 
VG I - 1 04; VG2- l 0 1  THROUGH 
VG2-104) 

2 .  ROLL A/'QJLAR RATE EXCEEDS 
5 DEG/SEC (VR6-602; 
VR1 2-&0 2) 

3.  ROLL ATT I TUDE ERROR 
EXCEEDS S DEG ( V!-169-602; 
VHS6-603). 

!::!Qill_: 
1 .  AUTOMAT I C  ABORT BY LES 

WHEN ATT I TUCE  RATE LIMIT 
I S  EXCEEDED PRI OR T O  
AUTO ABORT/DEACT IVAT I ON .  

2 .  �AI.. � T  B Y  LES W I TH 
TWO CUES : 

(A) ATT l lWE  ERROR LIMI T 
EXCEEDED . 

(B) Q-BALL aP (NJA) 
L I MI T  EXCEEDED 

(C) PITCH OR Y� RATE 
LIMIT EXCEEDED 

�; 
A. S- I C  BURN 

1 .  AN>ULAA RATES EXCEED 
2 DEG/SEC (VR4-602, 
VRS-602, VR6-60 2, 
VRB-602, VR1 2-602, 
VR 1 3-602) 

2 .  ATT I TUDE ERRORS EX
CEED 4 DEG 
(H69-602 ,  H70-60 2, 
H71-602, H54-603, 
H55-603, H56-603 )  

3 .  ACTUATOR POS I T ION 
INDI CATES HARDOVER 
( t 5  DEG) OR ERRAT I C  
ACTUATORS (G l-1 0 1  
THRcu;H G l - 1 04, 
G2-10 1  THROJGH 
G 2-104) 

B .  S - 1  I BURN 

1 .  ltNGULAA RATES EXCEED 
5 DEG/SEC) (VR4-60 2; 
VRS-60 2; VRS-602; 
VR 1 2-602; VR1 3-60 2; 
VRG-602) 

2 .  ATT I TUOe ERRORS EXCEED 
10 DEG (H69-602; 
H70-602; H7 1-602; 
H 54-603i HSS-603 ;  
HSG-&03) 

GROUP PAGt:: 
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REV RULE 

A 6-3 
CONT) 

I 

I 

M I SS I ON 

APOLLO 9 

SECT ION 6 - SLV - TBl THROUGH TB4/TB4A - CONT I NU� 

NASA - Manned Spacecraft Center 
MISSION RULES 

COND l T I ON/I"ALFUNCT I �  PHASE RUL I NG 

c .  

REV 

A 

S -IVB BURN 

DATE 

2-1 5-69 
' ' 

c. BSE I NFORM FLIGHT f.W F I OO; 
CAPCCJol ADVISE CREW OF I M-
PEM:> I IIC  LOSS OF ATT I TUDE 
CCNTROL. 

SECT I ON  

S LV - TB l THROUGH TB4/TB4A 

CUES/NOTES/COMMENTS 

3 .  ACTUATOR POS I T I ON  
INDI CATES HARDOVER 
:t5 DEG OR ERRAT I C  
ACTUATOR(S) (G8- 2 0 l  
THRQU;H G8-204; 
G9-20l THROJGH 
G9-204) 

4 .  S- 1 I BURN MODE D I S-
CRETE REMAINS OFF 
AT STAG I NG  (K90-602) 

s .  S - I C  BURN MODE DIS-
CRETE REMAINS ON AT 
STAG I NG  (K89-60 2) 

c .  S - ! VB  BURN 

l .  ANGULAR RATES EXCEED 
5 DEG/SEC (VR4-602; 
VR8-602; VRS-602; 
VF1 2-o02; VR1 3-602; 
VRil-602) 

2 .  ROLL ATT i lU>E  ERR� 
�t3 , 5  OEG: PI TCH 
CR YAW ATT I TU>E  
ERR� • 1 0  OEG 
(H69-602; H70-602; 
H7 l-602; H54-603; 
HSS-603; H56-603) 

3 .  ACTUATOR POS I T r ON  
I IID I CATES SUSTAINED 
HAROOVER t 5 DEG 
(G l -400 ; G l -403) 
(G2-400; G2-40 3 )  

4 .  S- I VB  BURN MODE D I S -
CRETE REMAI NS OFF AT 
STAG I NG  (K20-602) 

NOTES : 

CREW ABORT L I M I TS  

A .  S - I C  BURN 

1 .  P I TCH f.W Y Pf/1  RATES 
!4 OEG/SEC 

2 .  ROLL t20 DEG/SEC 

3 .  ATT I TU>E  ERROR > t 5  
DEG 

4.  Q-BALL liP > 3 .  2 PS I D  

B .  S - 1 1 /S - I VB  BURN 

1 .  P I TCH .aND YAW RATES 
! 1 0  DEG/SEC 

2 .  ROLL !20 DEG/SEC 

GROl'P PAGE 

6 - 3  



(_ 

REV RULE 

A 6-4 
I 

A &-5 
I 

M I SS ! OI'<  

APOLLO 9 
•.· .. ..,... ... . 

CONO l T I ONW/.LFUNCT I ON 

ROLL PROC.RA'-1 FA! LS TO 

SECT I CX'l  6 - S UI  - TBl THROJGH TB4/TB4A - CCX'lr l �ED 

NASA - Monned Spacecraft Center 
MtSStON JULES 

PHASE RUL I NG 

LAUNCH CONT I NUE  M I SS I ON .  
I N I T I ATE B Y  TB l + 1 2  SEC 

SSE I NFORM F L I GHT AKJ F J DO ,  

PI  TCH PROGR»> F AI LS TO LAUNCH C� l� Ml��i�· 
IN IT IATE BY TBl + 1 2 SEC 

SSE I� FLIGHT JIH) f J OO  THAT 
V!H I CLf W I LL CONTI NUE VEP.T T CAL  
Fll GHT IHJ W I  LL EVEHTUALL v 

VJOLATf RSO L IM I TS .  

F l DO  INI"'ffM RSO. 

REV DATE SECT I ON  

A 2-1 5-69 SLV - TB l  THROUGH TB4/TB4A 
' , , ..,  ,r 1 '  

CUE S/NOTES/CCM-'\ENTS 

CUES : 

1 .  ROLL RATE REMAI NS  CONS TANT 
AT APPROX IMATE LY ZERO DEG/ 
SEC (VR 1 2-602 ;  VRG-602) 

2 .  ROLL Cc:t+\ANO �LE REMAI NS  
AT APPROXI MATELY lAUNCH 
VALUE (HG0-60 3) 

3 .  ROLL ATT I TUDE REMA I NS  
CONSTANT AT APPROXI MATELY 
LAlk-ICH VALUE (H69-60 3 )  

4 .  ROLL ATT I TUDE ERROR RE-

MAINS CONSTANT AT 
APPROXIMATELY ZERO 
(H69-60 2;  VH56-602) 

s .  GU J I.).ANCE  �DE WORD ONE 
(MODE CODE 25) BIT 024 
(H60-603) 

.£!:!§.: 
1 .  GU I 0.6NCE MOOE WORD ONE 

(MODE CODE 2 5 )  BIT  024 
NOT SET TO "Cl>IE" 
(HG0-603 )  

2 .  P ITCH CCNoV!KlEO .on;LE 
REMA I NS  AT ,APPROXIMATELY 
ZERO DEGREES (HG0-60 3 )  

3 .  P I TCH RATE REMAINS CON-
STANT AT APPROXI MATELY 
ZERO DEG/SEC (VR4-602,  
VR B-602) 

4 .  PITCH GIMBAL ANG LE  RE-
MAINS C<J16TANT AT 
APPROXIMATELY ZERO OR 
360° (H60-603) 

s .  P I TCH ATTI TUDE ERROR RE-
MAINS CONSTANT AT 
APPROXIMATELY ZERO 
(VH71-602, VH54-603 )  

GROUP PAGE 

6-4 



REV RULe 

6-6 

A 6-7 

I 

l 

(_ M I SS I ON  

APOLLO 9 

' · • � 'l ' ,  , " I . 

SECT I ON  6 - SLV - TBl THROUGH TB4/TB4A - CONT I NUED 

NASA - Manned Spacecraft Cent.r 
MISSION IUUS 

COND ! T  l ON/,'-'ALFUNCT I ON PHASE RUL I NG 

ROLL PROGRAM FAl LS TO LAl.N01 CONT !NUE MTSSI(}.l. 
TERMI NATE BY TBl + 35 
SEC SSE I NFORM FLIGHT AND F I DO. 

CAPCOM ADVISE CREW OF TRAJECTORY 
OEV I A Tl  (}.1 AI{) VEH l CLE CONTI IIIJOUS 
ROLL 

P I TCH PROGRAM FAI LS TO I..A\..t>K}i CONT INUE MISS I ON .  
TERMI NATE BY TBl + 
2 MIN 37 SEC A. BSE I NFORM FLIGHT AND F I DO. 

B. CAPCOM ADVISE CREW OF CON-
TINUOUS P I TCH THROUGH S - I C/ 
S-I  I STAG It-«> OF APPROXIMATELY 
0 . 3  DEG/SEC. 

REV DATE SeCT I ON  

A 2/1 5/69 
SLV - TBl THRQU;H TB4/TS4A 

·' . ' <' ' '. 

CUES/NOTES/COMMENTS 

.9:1§.: 
1 .  GU I DANCE MODE WORD (}.IE 

(MODE CODE 25) B I T  023 
NOT SET TO (}.IE (H60-603 )  

2 .  ROLL C CH1ANO  AI'GLE NOT 
EQUAL TO ZERO (H60-603) 

3 .  ROLL RAT!: REMAINS C(}.l-
STANT AI 'PPROXIMATELY 
1 DEG/SEC (VR1 2-602; 
VR6-602) 

4. ROLL ATTI TUDE ERROR RE-
MAINS IN EXCESS OF 
0 .  5 DEGREES . 
(VH56-603; H69-602) 

5 .  ROLL G I MBAL  AN'.iLE 
CCNr I l'llJES TO � 
(H60-603) 

.t:m.s.: 
CUES 1 .liN) 4 r-tJS T C�R WITH 
CUE 2 ANJ/OR 3 BEFORE THEY CAlli 
BE I NTERPRETED J.S INDICATIONS 
OF FAI LURE . 

CUES : 

1 .  GU I DANCE MODE WORD (MODE 
CODE 25) S I T  02 1 NOT SET 
TO ONE (H60-603) 

2 .  P I TOi C�"'() At.GLE C(}.l-
T I NUES TO DE�REASE 
(H60-603) 

3 .  PITCH RATE REMA• NS  APPROX-
IMATELY 0 . 3  DEGREES/SECOND 
(VR4-602, VR 1 3-602) 

4 .  P ITCH GIMBAL ANGLE C(}.l-
TINUES TO DECREASE 
(H60-603) 

NOTE : 

P I TCH PROGRAt-1 COULD BE EXTEND-
EO BY AS L.ON; J.S 60 SEC WITH 
CN: S - I C  Et-GI NE  OJT ,  
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R[V RULE 

6-8 

A 6-9 

M I SS I Ct< 

APOLLO 9 

SECT I ON  6 - SLV - TBl THROUGH TB4/TB4A - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION lULlS 

CONO I T  1 01 i/1'-'ALFUNCT ! ON PHASE RUL I NG  

1 "-ERT I AL PLATFORM FAI LURE - LI\I.JIIo-t CONT I NUE MISSION. 
ACCELERGIETER 

A. BSE I NFORM FLIGHT, FIDO, AKJ 
GU I DO. 

B .  CAPC()ol AI:NJSE CREW OF PROBABLE 
DEGRADED ORB I T .  

LAUNCH VEHI CLE INERT IAL �CH 
PLATFORM FAI LURE - ATT I TUDE 
REFERENCE 

A. PRIOR TO TBl + � SEC A. .@.Q& 
BSE INFORM FLIGHT, FIDO AND 
GU I OO, TRN>&IIT ABORT RFClJF!;T 
AT � SEC . 

8 .  AFTER TBl + � SEC BUT B .  ABORT 
PRI OR  TO T3l + W SEC BSF. I I''F'W FLJ (:l-iT, F IM PM' 

GU I DO, T�IT ABORT REQUEST 
(REF NOTE .n. 

c. AFTER TBl + lWl SEC c. !;ONTif'.AJE MI�S I � .  

BSE INFORM FLIGHT, F IOO AND 
GU I DO  (REF NOTE 4), 

REV DATE SECT I ON  

A 2-15-69 · SLV - TBl THROUGH TB4/TB4A 

·.· . , .,  T '" - 1 '  -. . ' .. ( ;· "· . '·' I .- . o:!:"'l . n 4 , -' · 

CUES/NOTES/COMMENTS 

.9:§: 
1 .  

2 .  

GU I D»>CE STATUS WORD __ 

(MODE CODE 24) (H60-603) 
BITS 026 AND 025 FOR Z 
ACCEL SET TO "a-E" 
BITS 024 AND 023 FOR X 
ACCEL SET TO 110NE'1 
B I TS 022 AND 02 1 FOR Y 
ACCEL SET TO 1'0t£11 

ACCELER()o!ETER PI CKOFFS 
(X, Y, OR Z) I NDI CATE 
I N  EXCESS OF 0 .  5° OR 
REMAIN CONSTANT AT ZERO 
(VHl0-603,  VHl l-603, 
\+tl 2-603 )  

NOTES : 

1 .  NO EFFECT � VEH I CLE 
TRAJECTORY DUR I NG  S - I C  
BURN. 

2 .  LVDC SWI TCHES T O  A BACK-
UP f'ol)[)f loNO UT I LI ZES A 
PRECCJ1PUTED F/M PROF! LE 
FOR FAI LED AXIS  OORIJIG 
THE S-I C, S-1 1  AND 5-IVB 
BURNS . 

�= 
1 .  

2 .  

.3 .  

GU I DANCE STATUS WORD -
(MODE CODE 24) (H60-603) 

B I TS 020 AND 019 FOR Z 
G IMBAL SET TO "Cl£11 
B I TS 018 AND 017 FOR X 
GIMBAL S ET TO n()£11 

BITS 016 AND D15 FOR Y 
G IMSAL SET TO na-£11 

LADDER OOTPUTS CCMiT ANT 
FOR FAI LED AXI S  (H54-603;  
H55-603; H56-603)  

GU I DANCE � WORD *2 
(MODE CODE 26) BIT 08 
SET TO Of>E 

NOTES: 

1 .  THE LVDC/LVDA WI LL 1-()LD 
THE LAOOER SIGK6.LS AT 
THE LAST PREVIOOS VALI D  
VALUE. 

2 .  ATT I TU:lE �OL WI LL BE 

LOST IN THE FAI LED AXI S .  

3 .  CREW PERFORM � ASCRT 
� THE TWO GU I DANCE FAI L-
URE L I GHTS .  

it. � ABORT WiEN FJDO 
LIMITS AAE EXCEEDED. 
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SECT I ON  6 - SLV - TB1 THROUGH TB4/T84A - CONT INUED 

N A SA - Manned Spacecraft Center 

REV RULE 

6- 10 

COND I T I ON/f"ALFUNCT I ON  

S- I I  STAGE GIMBAL SYSTEM 
FAI LURE IWf S I I-GLE 
ACTUATOR HARDOVER ( I N 
BOARD) 

A. PR I OR TO S-IVB TO 
ORBI T  CAPAB I L I TY  

B .  AFTER S - I VS T O  ORB I T  
CAPAB I L I TY  

RULE Nl.M!ERS 6-1 1  THROI..GH 
6- 1 5  ARE RESERVED, 

M I SS ! Cl'<  REV DATE 

MISSJON •uus 
PHASE RUL I NG  

LAUNCH 

A. � 
SS E INFORM FLIGHT IlK) TRANSM I T  
ABORT REQLEST, 

B .  EARLY STAGE 

SS E I NFORM FL IGHT AND RECOMMENC 
EARLY ST.AG I I-G, 

SEC T I ON  

APOLLO 9 I NAL 1 2 / 1 5/68 SLV - TBl THROUGH TB4/TB4A 

CUES/NOTES/COMMENTS 

£:!§: 
1 .  YAW ACTUATOR POS I TI ON  

EXCEEDS +6 DEGREES 
(VGB-20 1 THROUGH 204) 
(G30-20 1 THROUGH 204) 

2 .  P I TCH ACTUATOR POS I T l et-1  
EXCEEDS + 6  DEGREES 
(G9-20 1 THROUGH 204) 
(G3 1-20 1 THROUGH 204) 

3 .  ROLL ATTITUDE ERROR 
EXCEEDS 5 DEG 
(VH69-602 AND VH56-60 3 )  

4 .  ROLL ATTI TUDE RATE EXCEEDS 
3 DEG/SEC (VR1 2-60 2 AND 
VR&-60 2 )  
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SECT ION 6 - SLV - TBl THROUGH TB4/TB4A - CONTI NUED 

REV RULE COND I T l ON/I"ALFUNCT I ON 

A 6- 1 7  5- I I  LOSS O F  THRUST 

A. AN'f S I �LE EI'G I Nf  -
FA I LURE TO ATTA IN 
THRUST OR LOSS OF 
THRUST PR I OR  TO 
1'01IN6.L 5- 1 1  CUTOFF 

8 .  AN'f 'Tlr«) E1G I NES -
FAI LURE TO OBTAIN 
TI-RUST OR LOSS Of 
TI-RUST PR lOR DEPLE
T I ON  SENSORS CUTOFF 
ARMED (TB3 + 5 MIN 
39 SEC) 

1 .  ATTI TUDE ERROR 
EXCEEDS 40 DEG 

2 .  ABORT LIMITS �T 
EXCEEDED 

C .  THREE OR foOE � INES
FAI L  TO ATTA I N  THRUST 
OR LOSS OF THRUST 
PR IOR TO S- IVB TO 
ORBIT CAPABI L I TY 

O. THREE OR foOE � I NES
LOSS OF THRUST AFTER 
S- IVB TO ORBI T CAPA
BI L I TY BUT PR I OR  TO 
DEPLET ION SENSORS CUT
OFF ARMED 

E. 'Tlr«) OR I"'RE � I  NES 
LOSS OF TI-RUST AFTER 
DEPLET ION SENSORS CUT
OFF AAMfO 

M I S5 1 0N REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE 

lAUNCH 

RUL I NG  

A .  CONT INUE M I S S I ON .  

BSE INFORM FLI GHT AND F I OO .  

B. l .  � 
SSE I NFORM FLIGHT AND F I OO  
TRANSMI T ABOR T  REQUEST . 

2 .  EfflLY STAGE 

SSE INFORM FLIGHT AND F I OO  
RECCM-£ND EARLY STAG ! �  AT 
CHI FREEZE PLUS 5 SEC . 

c. � 
SSE INFORM FLIGHT AND F I DO  
TRANSMIT ABOR T  REQUEST. 

D .  EARLY STAGE 

BSE I NFORM FL IGHT AND F IDO 
RECOf+lfl'l) H+ED lATE EARLY 
STAG H¥; .  

E .  CONT INUE M I SSION .  

SSE I NFORM FLIGHT AND F I DO .  

SECT I ON  

APOLLO 9 A 2/1 5/69 SLV - TBl THROUGH TB4/T84A 

CUES /NOTES/COMMENTS 

.Qd§: 
A. l .  THRUST OK SWI TCHES -

OFF (K285-201  THROUGH 
205) (K286-2 0 1  THROUGH 
205) 

2 .  THRUST CHAMBER PRESSURE 
< 3 0 0  PS I A  (01 3-201 
THROUGH 205) 

3.  LCN> I TUO IN>\L ACCELERA
TION (A2-6D3) 

B . l .  (A) 'Tlr«) �INES OUT 
(CUES A . l ,  A . 2, A . 3) 

(B) AtGJI.AA RATE 
(R6-602, RS-602, 

R4-602, R l 3-602, 
R l 2-602, R5-602) 

(C) ATTI TUDE ERRORS 
(H54-603, H55-603, 
H56-603, H69-602, 
H70-602, H7 1- 602) 

(0) CC»fooAN) At¥iLES AND 
G IMBAL ANiLES (H60-
603) 

B .  2.  (A) 'Tlr«) EN>I NE S  OUT 
(CUES A . l, A . 2, A . 3) 

(B) AtQJI.AA RATE 
(R6-602, RS-602, 

R4-602, R l 3-60 2, 
R l 2-602, R5-602) 

(C) ATT ITUDE ERRORS 
(H54-603, H5S-603 , 

, H56-603, H69-603, 
H70-6021 H71-602) 

(0) CCHWI) ANiLES AHJ 
G IMBAL ANGLES (H60-
603) 

C . l .  TI-RUST OK SWI TCHES - OF 
(K28S-201 THROUGH 205) 
(K286-201 THROUGH 205) 

2 .  THRUST CI-W1BER PRESSURE 
<300 PS IA (013-201 
THROUGH 205) 

3. � I TUO IN>\L ACCELERA
T I ON  (A2-60 3 )  

O. l .  THRUST OK SWI TCHES - OF 
(K285-201 THROUGH 205) 
(K286-201 THROUGH 205) 

2. ll-RUST CHIIMBER PRESSURE 
< 3 0 0  PS I A  (01 3- 2 0 1  
THROUGH 205) 

3. LCNi l TUO I N>\L ACCELERA
T I ON  (A2-603 ) 

E .  l .  ll-RUST OK SWI TCHES - Of 
(K285-201 THROUGH 205) 
(K286-201 THROUGH 205) 

2. THRUST CHAMBER PRESSURE 
< 300 PS lA (01 3-201  
�OUGH 205) 

3. L� I TUOI N>\L ACCELERA
T I ON  (A2-603) 

NOTE : 

CREW W I LL TAKE APPROPR IATE 
ACTION BASED ON EP¥i i NE  OUT 
L I GHTS AND 10 DEG/SEC ANGULAR 
RATE . 

GROUP PAGE 
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SECT I ON 6 - S LV - TB l THROUGH TB4/ TB4A - CONTI NUED 

NASA - Manned Spacecraft Center 
MISSION lULlS 

REV RULE 

A 6- 1 8  

I 

A 6- 19 

COND I T  1 OIJ/t-'ALFUNCT ! ON 

I TERAT I VE GU I DANCE MODE 
( IGM) FAI LS  TO I N I T IATE 
AT TB3 + 41 SEC 

PHASE 

S-I I SECOND PLANE SEPARA- LAUNCH 
T I ON  FAI LS TO OCCUR BY 
TB3 + 3 1  SEC 

RULE l'l.MBERS 6-22 THROUGH 
6-26 ARE RESERVED. 

M I SS I ON  REV DATE 

RUL I NG  

CONT I NUE M I SS I ON .  

A .  SSE I NFORM FLIGHT, F I OO  AI.[) 
GU I DANCE. 

B • CAPCCJ-1 AOV I S  E CREW, 

@Q8l 
SSE I NFORM FL IGHT AND TRANSM I T  
ABORT REQUEST PR I OR  TO TB3 
+ 46 SEC. 

SEC T I ON 

APOLLO 9 A 2 / 1 5 /6�. S LV - TBl THROUGH TB4/TB4A 

CUES /�.OTt: S/COI-t'ENT S 

�: 
1 • GU I DANCE MOOE WORD 1 

(MODE CODE 25)  B I T  D14 
NOT SET TO ONE (H60-60 3 )  

2 .  P I TCH G I t-f!AL AN:;LE RE
MAINS CONSTANT (H60 - 60 3 )  

3 .  P I TCH C<HW«D AAliLE 
REMAINS CONSTANT 
(Hf>0-603) 

4, ATT I TUDE ERROR REMA I NS  
AT APPROX IMATELY ZERO 
(H69-602, H70-602, 
H71 -602, H54-603, 
HSS-603, H56-60 3 )  

�: 
CUTOFF W I LL BE I N I T IATED FROM 
SPACECRAFT BASED ON V I OLAT I ON  
Of F I OO  OR RSO L I M I T  L INES . 

CUES : 

1 .  SECCN> PLAAE SEPARAT I ON  
I I\O I CATES NO SEPARAT I ON  
(VM86-206; M87- 206) 

2, GUIDANCE MOOE WORD 1 
(MODE CODE 2 5) B I T  01 5 
REMAI NS  ZERO (H60-603) 

3 .  IGN I T I ON  BUS VOLTIIGE RE
MAINS AT APPROX IMATELY 
28 VOC (XM1 2 S-207) 

4. REC I RCULAT I ()II BUS VOLT
PGE REMAINS AT APPROX I 
MATE LY 5 6  VOC ( XM 1 1 1-207) 

�= 
1.  PROBABLE SUBSEQUENT LOSS 

OF VEHI CLE DUE TO EX
CESS I VE TEMPERATURE , 

2 .  �Al ABORT BY CREW W I TH 
ONBOAAD I NO! CA T J  ON ,  
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SECT I ON  6 - S LV - TBl THROUr� TB4/TB4A - CONT I NUED 

REV RULE 

6-27 

A 6-28 

COND I T  I 01'</1"�\LFLJNCT I ON 

$- IVB G I MBAL SYSTEM 
FAI LURE 

A.  5- IVB �INE ACTUA-

TOR HAAOOVER II\{)!CA-
TED PRIOR TO F I RST 
BURN 

B .  S-IVB LOSS OF STIIGE 
HYDRAULI C  FLU I D  CON-
F I RMED PRIOR TO F I RS T  
B URN  ' 

S- I VB STIIGE LOSS OF THRUST 

A. FAI LS TO ATTAI N  THRUST 
BY T84 + 10 SEC(N)S OR 
TB4A (.:ARLY S TAGE 
SEQl.f:NCE) PLUS 
1 5  SECONDS 

8 .  S- IVB PREMATURE SHUT-
IX)IN PR IOR TO S- I VB  
F IRST BURN VELOCITY 
CUTOFF 

RULE NUt-'BERS 6-29 THRWGH 
6-30 ARE RESERVED. 

M I S S I ON  REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RUL I NG  

LAUNCH 

A. CCM' I JIIJE M I S S I ON .  

1 .  BSE INFORM FLIGHT PK> FIDO 

2.  CAPCG1 A£1.1!SE CREW OF 
POSS IBLE OVER-RATE 
CCNH TION AFTER S-IVB 
IGN I T ION . CREW EXECUTE 
M.6UJAL ABORT ON 
ESTABLISHED LIMITS AFTER 
S - I VB IGNITION, 

B.  � 
BSE INFORM FLIGHT AND FIDO 
RECCt+£1\{) ABORT PRI OR  TO 
S-1 1 /S-IVB STAGING, 

LAUNCH 

A .  � 
1 .  BSE INFORM f-LIGHT flU) 

F I DO  flU) P.i:CMel) ABORT . 

B .  CO'lfi!IIJE M ISS I CJ.l  

l .  BSE I NFORM FLI GHT AND 
FIDO (REF NOTE 1 ) ,  

SECT I ON  

APOLLO 9 A 2/1 S!69 S LV - TBl THROUGH TB4/TB4A 

· � : · 1� - ! o::-rn ' "11 A J !J, ' �  

CUE S/NOTES/COMMENTS 

.9::§: 
A. l .  ACTUATOR POS I T I ON  :t 5  De:G 

OR GREATER (Gl-403, 
G 2-403 )  

�: 
CREW ABORT LIMITS : 
THE RATE L I M! TS WH I CH  THE 
CREW W I LL ABORT DURI N:; S- I VB  
FLIGHT ARE :  

A. P I TCH OR Y/1411 RATE :  
:t l O  De:G/SEC 

B .  ROLL RATE :t 20 DEG/SEC 

M.§.: 
B . l .  HYDRAUL I C  SYSTEM PRES-

SURE LESS TH/tiN 1 700 
PS IA (D41-403 )  

2 .  HYDRAUL I C  RESERVOI R  OIL  
LEVEL APPR0X IMATELY 
ZERO (L7-403) 

3 .  HYDRAULI C  RESERVOI R  
PRESSURE APPROX IMATELY 

, ZERO (D42-403) 

NOTE : 

ALL THREE CUES MUST CCNF I RM  
MALF\..NCT I  ()14 PR I OR TO BSE 
TAKING ACT ION. 

�: 
l .  THRUST CtiN'\SER PRESSURE -

<300 PS IA (Dl-40 1 )  

2 .  THRUST OK SWI TCHES OFF 
(Kl4-40 1 ,  K l 5 7-40 1 ,  
Kl 58-401 ,  K l 59-401)  

3 .  LON; I TUCINAL ACCELERAT I � 1  
< . 3� (VA?.-603) 

4.  TIME BASE 5 IS INITIATED, 
MODE CODE 25, B I T  D2 SET 
TO ()14E . (H60-60�) 

�: 
FICO WI LL I N I T I ATE APPROPRI ATE 
ACT I CJ.i  I F  UNACCEPTABLE ORBI T  
I S  ATTAINED. 
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S ECTl CN 6 S LV - TB1 THROl.GH TB3/TB4A - C()IICUDED 

p • · 1 1  
- �  ... RULE CCnO I T  I 01 i/�'ALFUNCT I ()"; 

6-3 1 T I ME BASE S FAI LS TO ! N I -

T I ATE AT 5- IVB CUTOFF 

A 6-32 FAI LURE a= S-l\18 TO CUTOFF 

A. AT NCMI NAL S- IVB F I RST 

BURN VELOC I TY CUTOFF 

B .  AT TB6 + 1 0  MIN 4 1  SEC, 
TBS + 11 MIN 4 1  SEC OR 
TB8A + 14 M I N  41 S EC 

M I SS I ON REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RUL I NG  

LAUNCH 5/C SEPARAT I � .  

BSE INFORM FLIGHT AND F I DO  AND 
RECOMMEND IMMED I ATE SEPARAT I ON  
TO A SAFE DISTI>NC E .  

LAUNCH CCNriNUE MISS I CJ>I. 

LAUNCH A. l .  BSE INFORM FLIGHT AND F I DO  

2 .  CAPCOM REQUEST CREW TO 
CUTOFF 5- I VB 

B .  SSE I NFORM FL IGHT AND F I DO  

SEC T  I ON  

APOLLO 9 A 2 / 1 5/69 S LV - TBl THROUGH TB4/TB4A 

CUES/NOTES/COMMENTS 

.9:1.§: 
1 .  T I ME  OF TB I N I T I ATE RE-

MA I NS  AT PREVI OOS  VALUE 
(H60-603) 

2 .  T I ME-IN-TIME BASE C� 
T I NUES TO COUNT (H60-603) 

3 .  GU !DANCE �E WORD Ct-£ 
(MODE CODE 25) B I T  02 NOT 
SET TO "Ct-£" (H60-603) 

4. ORB I TAL SE�ENCE FAI LS TO 
I NI TI ATE . 

tm§: 
1 .  

2 .  

TH I S  CCN:li T !()II W I LL RE5UL1 
I N  LOSS OF 5EQUENC I IIG  AND 
ATT I TUDE C()IITROL. 

LVDC W I LL I N I T IATE TB5 
AFTER RECEIVING l#'f TWO 
a= FOUR Fl.KTI<N>, AFTER 
TB4 + 10  SEC OR TB4A 
+ .ll SEC. 

A .  

B .  

c .  

D.  

S-IVB ENGINE OUT "A" . 

S-IVB E� INE OUT 11811 • 

S-IVB VELOCI TY CUTCN=F. 

ACCELEROMETER LOSS OF 
THRUST INDI CATION. 

CUES : 

1 .  THRUST CH.t+f3ER PRESSURE 
GREATER THAN 300 PS lA 
(01-403) 

2 .  THRUST OK SWI TCHES ()II 
( K 1 4-40 1, K1 57-40 1 )  

3 .  L VDC  FAI LURE EMR B I TS 
024 , 02 51 AND 026 SET 
TO ()liE (H60-60 n 
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REV RULE 

A 7- 1  

A 7-3 

A 7-4 

SEC T I ON  7 - S LV - TBS AND TB7 

NASA - Manned Spacecraft Center 

MISSION RULES 

COr<D I T l mJ/1-'ALFuNCT I ON  Pt-JASE 

S- lVB J-2 ENG I NE  START ORBI T  
BOTTLE PRESSURE GREATER TO'E 
THAN 12QQ PS IA FOR F IRST 
AND SECOND RESTART (TS 6/8 
MD TB8A) 

RULE f�Uo!BER 7-2 
I S  RESERVED . 

S- I VB COLD HEL l ll'l  SHJTOFF OR B I T  
VALVES FA I L  TO CLOSE AT: 

A. F I RST ENG I NE  CUTOFF 
(TBS PLUS 1 . 4  SEC) 

B .  SECOND ENG I NE CUTOFF 
(TB7 PLUS 1 . 4  SEC) 

S- I VB AUX I LIARY HYDRAU L I C  ORB I T  
PUMP FAI LS TO TURN OFF AS TD'E 
PR� 

RUL I NG  
CONT INUE M I S S I ON .  

BSE I NFORM FLIGHT AN D  CCI+'#+D : 

A .  START TANK VENT VALVE OPEN 
MO CLOSED 

B .  REPEAT A S  NECESSARY TO MA IN
TA I N  START BOTTLE PRESSURE 
BETW'EEN .llQQ MD l2.QQ PS IA 

A. CQN!If'.l.JE MISSION 
SSE I NFORM FLIGHT ANO � 
�D : 
1 .  LOX TANK FL IGHT PRES

SUR I ZA T l  ON Sl'lJTOFF 
VALVES CLOSED 

I F  UNSUCCESSFUL , SSE SEND : 
2 • LOX T MD< NC.fo.I-PROPULS I "'f: 

'vf:NT OPEN 
3 .  (AT CRO FIRST REV) LOX 

T MD< NCN-PROPULS I \IE 
'vf:NT CLOSED 

4. RECCtfo£NO SPACECRAFT 
SEPARATION I F  LOX ULIJGE 
PRESSI.RE AT 50 PS I A  

B .  CONT if'.l.JE MI SSION 
BSE I NFORM FLIGHT AND 
CClf+\IW:) : 
1 .  LOX TANK FLI GHT PRES

SUR I ZAT I ON  SHJTOFF VALVES 
CLOSED 

I F  UNSUCCESSFUL, AND ULLAGE 
PRESSURE R I SES TO 50 PSIA 
OR SATURATED, BSE CCMW.D: 
2 .  LOX TANK VENT VALVE OPEN 

AND CLOSE TO MA I NTAI N  
UlLAGE PRESSlRE BELOW 
� PS IA AT ASC LOS 

CONTINUE M I S S I ON .  

BSE INFORM FLIGHT ANO TRANSMIT: 
AUXI LIARY HYOAAUL IC PlH' FL IGHT 
K:lOE OFF AS SOON AS POSS I BLE 

M l  SS I ON RE V DATE SECT I ON  

APOLLO 9 A 2 1 1 5/69 SLV - TBS AND TB7 

CUES/NOTES/ COM''ENTS 

Ql§: 
1 .  GH2 START BOTTLE PRESSURE 

(D001 7-4 0 1 ;  00241 - 40 1 )  

NOTE : 
IFSTART BOTTLE PRESSURE REACHE� 
1 800 PS IA AND CANNOT BE VENTED 
TO AN ACCEPTABLE LE'vf:l, THE S/C 
SHOULD IMMEDIATELY SEPARATE TO 
A SAFE D I STANCE . 

�: 
l .  COLD HELlll'l D I SCHAAGE 

PRESSURE GREATER THAN 
ill PSIA 
(0105-403) 

2 .  COLD HELl� BOTTLE PRES
SURES DECAY ING 
( D l 6-425; D248-405) 

3 .  LOX TANK ULLAGE PRESSURES 
AT RELIEF SETT I NG  (01 79-
406; Dl80-406) 

N>TES : 

1 .  FAI LURE TO CLOSE THE 
SHJTOFF VALVES W I LL RESULT 
IN THE DEPLETION OF TI-E 

COLD HELilJ-1 

2.  ACTICN REQUIRE TO AVO I D  
EXCEEDIN> LOX TANK OVER 
PRESSURE L IM I TS 

�: 
1 .  SYSTEM PRESSURE ABOVE 1 700 

PSIA (04 1-403) 

2.  RESERVOI R  LEVEL BELOW 50 
PERCENT (L7-403) 

3 .  AFT BUS � .  2 CURRENT 
ABOVE 20 AMPS (M22-404) 

4. HYDRAUL I C  RESERVOI R  O I L 
PRESSURE GREATER TtWl 1 3 7  
PS IA (042-403) 

!mS: 
FAI LURE TO TURN OFF HYI:RAULI C  
PI..MP DEPLETES AFT 1<1> .  2 BATTER: 
I N  APPROXI MATELY 90 M I N  AND 
MAY OVERHEAT HYDRAUl.I C SYSTEM 
I N  .APPROX IMATE LY 1 3  M I N .  

GROVP PAGE 

7-1 



). 

, . .  ;� :'t.· 
.:�. . ��� t" ' ' _ ;'{ , ,  

'-·� 
�:-. 

i:· _..);: 
· .. 

•, 

REV RULE 

A 7- 5 

M ! SS I C'II'l 

APOLLO 9 

' . . � 

COND 1 T I ON/fv'ALFUNCT I Ot'l 

LOSS OF ATT I TUDE CONTROL 

A .  BEFORE C SM  SEP 

B .  BEFORE DOC K I NG  

c .  DUR I NG  LM EXTRACTION 

D .  AF TER LM EXTRAC T I ON  

REV DATE 

SECT I ON  7 - SLV-T85 AND TB7 - CONTI NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

PHASf. RUL I NG 

ORB I T  A .  SPACECRAFT SEPARAT I ON  

BSE I NFORM F L I GHT ANJ F I OO  
AND RECOMMEND SPACECRAFT 
SEPARAT I ON  

TD&E B .  C�TINl£ M I SS I <J.I 

1 .  BSE INFORM FLIGHT AND 
F I DO  

2 .  BSE MAY RECCJ+1END NO DOCK 
FOR LWC FAI LURE 

3 .  CAPC()ol ADVI SE CREW 

TD&E c. CONTI Nl£ M I S S I ON  

l .  BSE I N FORM FLIGHT mo 
F I OO 

2 .  CAPC().ol ADVI SE CREW 

TL I D .  CONTINUE MI S S I ON  

BSE INFORM FL I GHT 

SECT r ON 

A 2 / 15 /&9 SLV - TB5 AND T B 7  

-: '  � . . .  . . . 

CUE S I NOTES I C().'?-'E NT S 
.9:l§ :  
1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

THE D I FFERENCE BETWEEN 
CCH"AI'llED A TT ! TUDE ( CH I ) 
AND THE ACTUAL VEH I CLE 
ATT I TUDE (THETA) I S  
GREATER TKI\N 5 OEG AND 
DI VERG I NG  (H60-60 3 )  
ATTI TUDE ERROR S IGNALS 
2 . 5  DEG IN P I TCH AND YAW, 
3 . 5  DEG IN ROLL AND ARE 
I\OT DECREAS I NG  
(H54-603 THRU H56- 6 0 3 ;  
H69-602 THRU H7 1 - 6 0 2 )  
VEH I C LE MGULAR RATES 
GREATER TKI\N 1 . 2  DEG/ SEC 
AND ARE I'{)T DECREAS I NG  
(R'+- 6 0 2 ;  R S- 6 0 2 ;  R 6-602; 
R8-60 2 ;  R l 2-602; R l 3-602) 
FLIGHT CONTROL COMPUTER 
NOT IN CORRECT MODE (K20-
6 0 2 )  
EMR B I TS 026 ,  025 , AND 024 
SET TO ONE 
(H60-60 3) 
GUI DANCE STATUS WORD (MODE 
CODE 24) B I TS 016 ,  0 1 8 ,  OR 
020 SET TO 0£ 
GUI DANCE FAI LURE DI SCRETE 
(004) MODE COOE 26, B I T  8 
SET TO ONE CH60-603) 

f'o¥JTES : 

1 .  THE SLV YAW G lMBAL (Z -
AX I S )  I S  CR I T ICAL BEYOND 
:!: � DEG 

2 .  OUR I NG PER I ODS OF ND 
GROI.N> C<Mf.JNI CAT I ONS CREW 
MAY ATTEMPT ATTITUDE 
CONTROL SWI TCH OVER TO 
ALLOW SEPARAT ION OVER A 
GR().N) STAT I ON  

GROUP PAGC 
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REV RULE COND I T 1 ON/,..ALFUNCT 1 ()\1 

A 

I 

7- 6 CONT I �  VENT SYSTEM 
(CVS) REGULATOR FAI LS TO 
OPEN 

A, TBS + 59 SEC 

B .  TB7 + 0 . _5  SEC 

M I SS I ON  REV DATE 

SECT I ON  7 - SLV-TB5 AND TB7 - CONTINUED 

NASA - Manned Spacecraft CenMr 
MISSION RUUS 

PHASE RUL I NG 

OR B I T  
TL l 

A. �ONTII"l..E M I SS ION 
BSE I NFORM FL !GHT AND ca+\AND :  

1 .  CVS RELI EF OVERR IDE SHUT-
OFF VALVE OPEN 

I F  UNSUCCESSFUL, BSE CCJ+�At.D: 

2 . VENT THE LH2 TANK PR I OR  
TO T86 TO A PRESSURE 
BELOW THE VALUE THAT 
SATI SF I ES THE CURVE 
(SEE BSE PROCEDURES) 

3 . IF THE LH2 BLOfiOOWN I S  
COMPLETED W I TH I N  30 M I N  
PR IOR TO TB6 INIT IATE 
cc::MW.D 
(As ULLAGE �I toES ON 
(B AFTER 90 SEC OF 

ULLAG It-«; CCHW() 
ULLAGE &l> INES OFF . 

ULLAGI NG  SI-KlULD BE COM-
PLETED PR I OR  TO Tt£ 
AMB I ENT REPRESSUR I ZAT I ON  

ORBI T  e. CONTINUE MI�S ION. 
SSE INFORM FLI GHT  IN) � 

AT TB7 + 60 MIN 
1.  Ui2 VENT VALVE OP EN  ON 

AT 2 1 PS IA 
2 . LH2 VENT VALVE CLOSE 
AT T88 + 6 MIN 

3 .  S- I VB  ULLAGE EN;INES ON 

SEC T I ON  

APOLLO 9 A 2 / 15/69 SLV - TB5 AND TB7 

CUES/NOTES/COMMENTS 

�: 
1 .  LH2 ULLAGE PRESSLRE 

(01 77-408; 01 78-408 ) 

2 . CVS P>DZZLE PRESSLRE 
(D18 1-409; 0182-409) 

3 .  CVS REGULATOR CLOSED 
(Kl.54-41 1 )  

t>DTES : 

1 .  I F  Tt£ CVS REGULATOR FAILS 
TO OPEN, THE L.Hl SATURAT !Of' 
TEMPERAME W I L  I NCREASE 
ABOVE RESTART L IM ITS TO 
I NSLRE A C(KILETE BlRN 

2 .  BLO\o!OOWN OF LH2 TANK BELQ� 
19 PS I A  W I LL RESULT I N  A 
LOSS OF 1 50 LBM OF USABLE 
LH2 PROPELLANT PER PS IA 

3 . CVS I'()ZZLE PRESSLRES 
Si'GTL Y AFTER CUTOFF (AFTB 
S EQUENCED OPEN I N:i  OF CVS ) 
A .  BOTH LEGS OPEN 1 5- 20 

PS IA 
B .  OR I FICE ON..Y OPEN 

4 PS IA 
c .  BOTH LEGS CLOSED -0 

PS I A 
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ReV RULE 

7- 7 

A 7-B  

M I SS I ON  

APOLLO 9 

COM) I T  I Or J/I"ALFUNCT I ON 

CVS OR I F I CE LEG FA I LS TO 
OPEN (TBS OR TB7) 

FAI LURE TO TERMI NATE APS 

ULLAGE ENG I NE ( S )  THRUST AT 
TBS + 1 M I N  27 SEC, TB7 + 
19 SEC� TB8 + 7 M I N  3 3  SEC 

OR Ti:l9 + 0 SEC . 

RULE �ER 7- 9 
I S  RESERVED 

REV DATE 

SECTION 7 - SLV-TSS Noi) T87 - CONTI I'l.JEO 

NASA - Manned Spacecraft Center 
MISSION RUL!S 

PHASE 

OR B I T  
TD&E 
TLI 

OR B I T  

RUL I NG  

CONT I NUE M I S S I ON .  

BSE I NFORM FL I GHT JlND TR-ANSMI T : 

LH2 TANK CONT I �  VENT OR I F I CE 

S�TOFF VALVE OPEN 

CONT INUE M I SS I ON . 

BSE I !\FORM F L l  GHT AI'C C<M-IAI\[l : 

S-IVB ULLAGE ENG INES OFF 

I F  UNSUCCESSFUL, BSE INFORM 
FLIGHT OF lMPEt-() I I'ol;  LOSS OF 
A TT 1 TUDE CONTROL 

SECT I ON  

A 2 / 1 5/69 SLV - TB5 AND TB7 

CUES/NOTES/COMMENTS 

9:§.: 
1 .  CVS NOZZLE PRESSURE 

(01 8 1-�09; 0 1 8 2-409) 

2 .  LH 2  TANK CONT I �S VENT 

OR I F I CE VALVE C LOSED 
(1<.1 55-41 1 )  

CUES : 

1 .  ULLAGE El'G I NE  n-RUST 
CKliMBER PRESSURE GREATER 
THAN 20 PS IA 
(0220-41 �; 0 2 2 1 -4 1 5) 

2 .  APS HELi l..M SPHERE PRESSURE 
DECREAS I NG  (035-414; 036-
4 1 5 ;  0250-414; 0251-4 1 5) 

�: 
FA I LURE TO TERMI NATE T�UST IN 
E I THER APS r-all/LE 11; l L RESULT 
H. Jl PS PP.OF'ELU.t:l C'EPLET lCtl AT 

Jl.PPROX U'I TELY TBS + 14 M I N  /IHJ 
TB7 +3 . 6  M I N .  FAI LURE TO 
TERI-I. I NATE T�UST I N  BOTH 
MODULES RESULT IN DEPLET ION 
AT APPROXIMATELY TB5 + 18 M I N  
AM> T87 + 7 M I N  
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REV RULE COND I T I ON/MALFUNCT I ON 

7- 1 0  IU ECS WATER VALVE FA I LS 
TO CYCLE OPEN NoD CLOSED. 

A. WATER VALVE CLOSED AJID 
COOLANT INLET CONTROL 
7C.'<IPERA�E IS 64°F OR 
HIGHER, ANC 
THE H£RTIAL GIMBAL 
TEMPERAME IS PRE-
DI CTEO TO BE EQUAL TO 
OR GREATER T� l l 5°F 
BEFORE THE NEXT S I TE 
AOS, OR 

'THE LVDC M&ORY TEM-
PERATURE I S  PREO I CTED 
TO BE EQUAL TO OR 
GREATER THAN 1 24°F 
BEFORE THE NEXT S I TE 
AOS . 

B .  WATER VALVE OPEN AN:> 
COOLANT I NLET CONTROL 
TEMP IS 5 5°F OR LESS, 
AND 
THE INERTIAL GIMBAL 
TEMPERATURE I S  PRE-
DI CTED TO BE 1 04°F OR 
LESS BEFORE THE NEXT 
S I TE AOS, OR 

THE LVDC MEMORY TEM-
PERATURE I S  PRED ICTED 
TO BE 32°F OR LESS 
BEFORE THE NEXT S I TE 
AOS • . 

RULE � 7- 1 1  
I S  RESERVED 

MI SS I ON REV DATE 

SECTION 7 - SLV·TBS ANC T87 - CONTINUED 

NASA - Manned Spacecraft Center 
MilliON IUUI 

PHASE RUL I NG  

ALL A. mNTINUE MI SSION. 
' 

BSE INFORM FL1GHT AN:> CCJ+WI:> : 

1 .  ECS LOGIC INHIBIT COMMAND 

2 .  WATER VALVE OPEN 

ALL B .  CONT INUE MIS�IQt::l· 

BSE INFORM FLIGHT ANC ca+\AAO : 

1 .  ECS LOG IC INHI B I T  CCH'AIII) 

2. WATER VALVE CLOSED 

SECT I ON  

APOLLO 9 � INAI 1 2 / 1 5/68 SLV - TBS AN> TB7 L 
:.' . :, 'T'� . - - " � -� '  

CUES/NOTES/COMMENTS 

g§,: 
l .  WATER VALVE CLOSED/OPEN 

(GS-601 ; G6-6 0 1 )  

2 .  ME/H�� TEMP (Cl S-6 0 1 )  

3 .  CMI tmE COOE 27 B I T  08 
SET TO ZERO (H60-603) 

4.  ST-124 I NERTIAL G IMBAL 
Ta.IP (C34-603) 

5.  SUBLIMATER I NLET TEMP 
(Cl l-601 )  

6.  LVOC MEMORY TEMP (C54-603 ) 

7.  LVOA TEMP • 1  (C55-603 )  

s .  LVOA TEMP *2 (C56-603 ) 
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REV RULE 

7- 1 2  

7- 1 3  

M I SS I ON  

COND I T  l ON/MALFUNCT l 00 

E� I NE flt..MP �GE FA I LS ON 
AT TB5 + 10 MIN 3 SEC At-D 
TB7 + 1 0  MIN 3 SEC 

S- IVB STAGE C{)fiM)N BULK-
HEAD DELTA PRESSURE 
REACHES OR EXCEEDS : 

A .  MINUS 20 PS ID 
PLUS 30 PS ID 

B .  MINJS 2 6  PS ID 
PLUS 36 PS ID 

RULE tU1BER 7- 1 4  
I S  RESERVED 

REV DATE 

SECTION 7 - SLV-TB5 AN> TB7 - CONTI III.IED 

NASA - Manne4 Spacecr.tt Center 
MIIUON lULU 

PHASE RUL I NG  

ORBI T  �Q!::[INJE MISSIQ!f. 
TLI 

BSE INFORM FLIGHT' AND eot+\IIND: 

�INE Pl.MP �GE CCM'ROL VALVE 
CLOSED . 

ORBIT 
TLI 

A .  &Qt!!lt:f:JE MI SS ION. 

BSE I NFORM FLIGHT AND CC\'+W'JO : 

LH2 I>HJ/OR LOX TANK VENT 
VALVES OPEN OR CLOSED TO PRE-
CLLX>E REACH !� THE SEPAAAT JQ'II 
LIM I TS.  

ALL B .  CONT INUE M I S S HJN .  

BSE INFORM FLIGHT I>W F 100 
fHJ RECa+IEN) SPACECRAFT 
SEPARAT ION TO A SAFE DISTANCE 

SEC T I ON  
APOU..P 9 I='INAL 12/ 1 5/68 SLV - TB5 fJH) T87 

VF i' l"",� - v � '  ' ·, ·  <C:o '-

CUES/NOTES/COMMENTS 

�: 
1 .  EJIG J NE  P\.MP PURGE REGULATOR 

PRESSURE FAI LS TO DECREASE 
FRC»-1 ABOUT 1 0 0  PSIA TO 

ABCX.JT 1 0  PSIA . (050-403) 

2 .  .AMB I ENT  BOTTLE PRESSURE 
DECREAS ING AT A RATE OF 
23 PSIA/MIN (0236-403; 
0256-403 ) .  

!::!2.ll.: 
I F  NOT TERMI N6.TE01 THE PI.RGE 
W I LL CAUSE THE DEPLETION OF 
THE AABI ENT I-£LII.Io1 PNELMA T I C  
SUPPLY AT THE RATE OF 2 3  PS I /  
MIN. 

cugs : 

1 .  LH2 TANK ULLAGE PRESSURE 

(D01i7-408, 001 78-408) 
2. LHK Pl.MP INLET PRESSURE 

(0 002-403) 
3 .  LOX TANK ULLAGE PRESSURE 

(00180-406, 001 79-406) 
4. LOX P1Jo1P INLET PRESSl.RE 

(00003-403) 

NOTES : 

l .  MINJS DELTA PRESSl.RE l S 
DEFINED AS A FUEL TANK 
ULLAGE PRESSl.RE GREATER 
THAN THE LOX TANK ULLAGE 
PRESSURE . 

2 .  PLUS DELTA PRESSURE I S  
DEF I NED  A S  A LOX TANK 

ULLAGE PRESSURE GREATER 
THAN THE FUEL TANK ULLAGE 
PRESSURE . 

3 .  THE MlNIMLM RECCI'+IENDED 

D I STANCE BETWEEN THE S- I VB 
An) THE SPACECRAFT I S  
7000 FEET . 

4 .  THE BULKHEAD WI L L  S TRUCT-

URALLY FA I L  AT THE ULT I-
MATE LIMITS OF MINUS 3 2 . 5 
PS I D  OR PLUS 42 . 0  PS ID.  

GROUP PAGE 
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REV RULE 

7-1 5  

7 - 1 6  

SECTION 7 - SLV•T85 AND TB7 - CONTINUED 

NASA - Mannect Spacecraft Center 
MISSION IUUS 

CONDJ T I ON/MALFUNCTION PHASE 

S- IVB HYDRAULIC FLU ID I S  ORB IT 
BELOW OR PREDICTED TO DROP TLI 
BELOW 10 DEG F BEFORE NEXT 
AOS 

LOX NPV NOT OPEN AT TB5 + TLI 

6 I-RS 18 MIN 55 SEC AND 
LH2 VENT OPEN AS PROGR.4MED 

R1Jlf fiUoiJER 7-1 7  TI«OUGH 
7-18  ARE RESERVED 

RUL I NG  

CONTINUE MISSION. 

BSE INFORM FLIGHT ANO CCHWll : 

AUXI LIARY HYDAAIJLIC  P\.l'iP FLIGHT 
tmE ON AnJ OFF AS REQUIRED FOR 
THERMAL CON>IT IONIN:i 

CONTINUE MISSION. 

BSE I NFORM FLIGHT AND FIOO AND 
CCJ+IANO: 

A. LOX WI/ OPENED AND LATCHED 

IF UNSUCCESSFUL, BSE COMMAND : 

B. CLOSE LH2 TANK LATCHIN:; 
RELIEF VALVE 

C. CLOSE CVS 

Ml S:, l ON REV DATE SEC T I ON  

APOllO 9 I NIIL lll!l5/dl SLV - TB5 AND TB7 

CUES/NOTES/COMMENTS 

CUES : 

1 .  HYDRAULIC PI..MP INLET OIL  
TEMP (C50-401)  

2 .  RESE'R1/0 IR OIL  TEMP (C51-
403) 

CUES : 

1 .  LOX ULLAGE PRESSURE 
(01 79-�06, 0 180-406) 

2 .  LOX NPV NOZZLE PRESSl.RE 
(0243-4041 0244-404) 

3. LOX NPV D ISCRETES 
(Kl 98-4031 K1 99-403)  
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SECT ION 7 - SLV-TB5 fiH) TB7 - CONTINU:D 

NASA - Manned Spacecraft Center 
MISSION •uLES 

REV RULE CONO ! T I ON/r-'ALFUNCT ! ON PHASE 

A 
I 

7-19 Lii2 ULLIGE PRESSURE LESS EAR1H 
THAN 1 8  PS I A  0\RI �  ORB I TAL ORB I T  
COAST ( T8 5  O R  TB7) 

A 7-20 FAI LURE TO SAFE lHE � ORBI T  
SAFETY RECE I VERS AT 
I NSERTION. 

SAFI ;·-«; IS  TO BE .ACCC11-
PLI St£D ON S�SEQt.ENT 
PASSES OVf:R KSC . 

A. PROPELLANT DI SPERSI CJil  
SYSTEM �T ARME D  

B .  PROPELLANT DI SPERS I ON  
SYSTEM ARME D  

M I SS I ON  REV DATE 

APOLLO 9 A 2 / 1 5/69 SLV-TB5 � TB7 

RUL I NG 

lcCJilTI Nl£ Ml SSION 
fEfSE I NFORM FLIGHT �D C()ofWIID CVS 
CLOSED, � CVS OR I F I CE LEG OPEN . 
I F  PRESSURE R I SES TO 2 1  PSIA, icCJ+�PND CVS REGULATOR LEG OPEN . !REPEAT AS NECESSARY TO �!NTAI N 
ULLAGE PRESSURE BETWEEN 1 8  AND 2 1  
PS IA PR I OR TO I N I TI AT I ON  OF 
RESTART PREPS . 

CUES/NOTES/Cet+'ENTS 

� 
1 .  F\.EL T.oNK ULLIGE EDS NOS . 

1 AND 2 PRESSURE ( 00 1 77 -
408, 00 1 78-40 8 ) . 

2 .  Fl£l PUMP I NLET PRESSURE 
00002-403) 0 

�= 
1 .  F I R I NG  UN I T  1 RS EBW 

(M30-41 1 )  > 1 . &  VOLTS 

2 .  F J R I �  UN I T  2 RS ESW 
(M3 1 -4 1 1 )  > 1 , 6 VOLTS 

A .  CCJilT INLE M I SS I ON  3 .  RANG E  SAFETY RECE I VER U 
BSE J NFOAM FLIGHT /IHJ RECCH£ND ENABLE (�5 7-41 1 )  SEMEN 
RSO SEt.O SAFE CCl-WND 2 • 4 AND 4. 5 VOLTS 

B .  SPACECRAFT SEPARATION 
BSE I NFORM FL IGHT AND :  

1 .  RECCH£t.O SPACECRAFT 
SEPARATI ON  TO A SAFE 
Dl STANCE ( 7000 FT) 

2 .  WI'£N SPACECRAFT HAS 
REACHED A SAFE DI STANCE, 
RECCM"£t.O RSO SEt.O SAFE 
c� 

SECT I ON  

4 .  RANG E  SAFETY RECE I VER •2 
ENABLE (N062-4 l l )  BETWEEN 
2 . 4  AND 4 . 5 VOLTS 

5 .  RSO D I SPLAY PH) ca+IAND 
SYSTEM STATUS 

�: 
1 .  RSO SHOU..D �T ATTEMPT TO 

SAFE THE RANGE SAFETY 
RECE I Vf: RS ON REVS 1 JIND 2 
UNTI L  MCC CONF I RMS  THE 
PROPELLANT D I SPERS I ON 
SYSTEM I S  �T ARME D  

2 .  E I Tl£R Cl£ 1 OR CLE 2 I S  
SUFF I C I ENT FOR IMPLEI'ENT I I'(;  
THI S  RULE 
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REV RULE 

A 7-21 

I 

A 7- 22 

COND ! T !  m< / I"ALFUNCT ! ON 

J-2 Et-G INE KA I N  FUEL VALVE 
FA ILS TO CLOSE AT S- IVB 
FI RST OR SECOND CUTOFF. 

J-2 ENG I NE  MA I N  OXI D I ZER 
VALVE FA I LS TO CLOSE AT 
S-IVB F I RST OR SEC<N> 
CUTOFF 

SECT ION 7 - SLV-TB5 AND TB7 - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RUUS 

PHASE 

� B I T  

OR B I T  
TLI 

RUL I NG CUES /tlOT E S / CO/"MENTS 

CONTINUE M I S S I ON .  �: 
A .  BSE I NFORM FL IGHT AND Cc:t+I/'.NO 1 .  MA I N  FUEL VALVE POS I T ION 

PREVALVES AND REC I R' SHUTOFF (G004-40 l )  
VALVES CLOSED, .� CYCLE THE 
Mtl. I N  FUEL VALVES OPEN ANO 2 .  MA I N  FUEL VALVE OPEN 
CLOSED. DI SCRETE (Kl l S-401 ) 

B. I F  SUCCESSFUL1 COMMAND PRE
VALVES AND REC I RC VALVES 
OPEN. 

C .  I F  UNSUCCESSFUL AT TB6/8 + 
COMMAND REC IRC VALVES OPEN.

---

CONT I NUE MISSION. 

A .  BSE I NFORM FLIGHT AU) 
C(HW.[) (ASAP) : 
PREVALVES AND REC I RC 
SHUTOFF VALVES CLOSED 

B. BSE ATTEMPT TO CYCLE MOV 

3 .  FUEL Pt..MP D I SCHARGE TEMP 
(Cl 34-401 )  

4 ,  FUEL C IRCULATION PU.'�P 
FLOWMETER (F5-406) 

NOTE : 
NOCCt+WID ACT!� I S  REQU I RE D  
SHOULD FAI LURE OCCUR FOLLOWI N  
THI RO S-1 VB CUTOFF 

CUES : 

1 .  MAIN OX I D I ZER VALVE 
POS ITION (G3-40 1 )  

2 .  KA I N  OX I D I ZER VALVE OPEN 
(K1 20-40 1 )  

OPEN AND CLOSED. I F  SUCCESS- 3 .  LOX PUMP DI SCHARGE TEMP 
FUL, BSE CC»foW.D: (ClH-40 1 )  
a .  e.G ! �  t-OV CLOSED 
b. PREVALVE AND REC IRC 4 .  LOX C I RCULAT ION Pt..MP 

SHUTOFF VALVES OPEN FLOWRATE (F4-424) 

�= 
1 .  

2 .  

3 • 1'.() CCI+IAN) ACT ! ON I S  
R EQU IRED SH:lULO FA I LI.RE 
OCC� FOLLOW!� 3RO S- !VB 
CUTOFF . 

7-23 S- lVB STAGE PNE\.t1AT J C  REGU ORBIT 
LAT-..R OUTLET PRESSI.RE LESS 

CONTINUE MISS I ON. CUEi: 

THAN 400 PS IA !H) DECREAS-
I I\G  !�lATELY AFTER S-IVI 
CUTOFF (F IRST BI.RN) 

M I SS J ON  REV DATE 

BSE I NFORM FLIGHT /lKJ cet+W\t) :  

LH2 CONT l�S VENT SYSTEM OPEN 

SECT I ON  

APOU.O 9 · A 2 / 1 5/69 SLV - TBS AND TB7 

STAGE PNEUMATI C  REG OUTLET 
PRESSURE (001 4-403, 0247-403) 

.te!§.: 
I F  PNf\.loVI.TIC REGULATOR HAS 
FAI LED CLOSED, THE J-2 ENG I NE  
PUMP PURGE W I LL DEPLETE PRES
S�E �TREAA OF THE REGu
LATOR IN 45 SEC 
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REV RULE 

A 7-24 

M I SS I ON 

.GPOLLO 9 

:. ' � .. 

SECTION 7 - SLV - TBS AND TB7 - CONCLUDED 

NASA - Manned Spacecraft Center 
MISS.ON lUllS 

COND I T  I Ot�WALFUNCT I Gi PHASE RUL I NG  

DELETED 

REV DATE SEC T I ON  

A 2/15/69 SLV - TBS AND TB7 

' 

CUES/NOTES/COMMENTS 

GROUP PAGE 
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ReV RULE. 

8- 1 

COND 1 T I or J/r-'ALFUNC T I ON 

S- IVB STAGE 0 2/H2 BURNER 
FUEL PROPELLANT VALVE 
FA I LS CLOSED 

RULE r-u-t6ER 8- 2 
lS RESERVED 

M I S S I ON  REV DATE 

SECTION 8 - SLV - TB6/TB8/T88A 

NASA - Manned Spacecraft Center 
MtSSfON RULES 

PHASE 

TL I 

RUL I NG  

CONT I NJE M I SS I ON .  

BS;; I NFORM  FLIGHT AND CCMW-1); 

BI.RNER SHJTOOWN SE:",UENCE 

SECT I ON  

APOLLO 9 A 2 / 1 5/69 SLV - TB6/TB8/TB8A 

CUES/NOTES/COMMENTS 

�: 
1 .  

2 .  

3 .  

.. . 

s.  

6 .  

BlJ'U-E R  CH11Jo1BER IXJoiE 
TEMPERATL.RE lt-DICATES 
460 DEG R OR LESS 
(C382-'+03) 

� IIIJZZLE TEMPERATURE 
OFF SCALE LOW (C38G-'+03) 

8UU£R GH2 IN.JECTOR 
TEMPERATURE (C383-403) 

AMB I ENT  REPRES .. � I ZAT I ON  
lmE SELECT < K l95-'+04) 

BURNER� PRESSu:t l ZAT I ON  
COi l  RATURE 
(C379 ·403) 

Bt.RNER PROPELL.NlT VALVES 
POSTTI� (KlBD-404, 
K1 92-40 3 )  

.t:Q.!{: 
THE 02/H2 BURNER VOT ING C IR
CUIT WILL fi()T DETECT FAI L�E 
OF THE BURNER TO IGNITE CR 
Bl.RtER FL..AME-QUT IN Tt£ EVENT 
THE FUEL PROPELLANT VALVE 
FAI LS CLOSED. 
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SECT I ON  8 - SLV - TB6/TB8/TBiA - CONTINUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

REV RULE CONO I T !ON/I"ALFUNCT I ON  PHASE 

A 

A 8-3 CONTI NUCUS VENT REGULATOR ORBIT 
FA I LS TO CLOSE DUR I NG  

8- 4 

TB6/ 8/8A 

S- IVB STAGE FAI LS TO 
ATTAIN THRUST OR LOSS OF 
THRUST AFTER MA INSTAGE 
"OK" 

RUlE �ERS 8- 5 T�OI.x;H 
8- 1 0  ARE RESERVED. 

TLI 

M I S S I ON REV DATE 

RUL I NG 

CONTINUE M I SS ION. 

BSE I NFORM FLIGHT AND CQ'oMA.NO 
lr-tEOIATELY : 

A. CONTltUXJS VENT VALVE CLOSE 

B. I F  UNSUCCESSFUL BSE COMMAND 
SECQIID a.RN RELAY OFF AFT& 
TB6/8/8A + 45 SECONDS 

CONT INUE M I SS i ctf. 

BSE INFORM F L I GHT 

SECT I ON 

APOLLO 9 A 2/1 5/69 SLV - TB6/ TB8/TB8A 

CUES/NOTES/COMMENTS 

CUES : 

1 .  CVS VALVE POS I T I ON  
(K1 5'+-41 1 )  

2 ,  CVS f.()ZZLE PRESSURJ:: 
(01 81-409, 01 82-409) 

fi«>TES : 

l .  CVS OOZZLE PRESSURES 
SHCXJLD DROP TO ZERO AT 
T86/TB8A + 42 , 2  SEC OR. 
TB8 + 6 MIN 24. 4 SEC 

2, POS I TIVE J(I()I CATJON OF A 
FAI L.Ef) OPEN REGULATOR I S  
t«>ZZLE PRESS�ES GREATER 
THAN 3 PS IA Noi:J OSCI L

LA T Hf;; AT ABruT 1 CPS 

3 .  IF 0181 llHJ 0182 S� 
STEADY PRESSURE GREATER 
THAN 3 PS I  A, n-tE REt:.ULA
TOR MAY BE CPEN 

�: 
1 .  THRUST CI-W1BER PRESSLRE 

< 300 PS I A  
(01 -'+03 ) 

2 .  TrRIJST OK SWI TCHES OFF 
(K14-401 ,  Kl 5 7-401 ) 

3 .  l.ON; I TW I �L ACCELERAT I ON  
< 3g (VA2-603) 

4.  TB7/TB9 INI TIATED (MODE 
CODE 26) B I T  20 EQUAL 
TO ONE (46G-603) 

N:lTE : 

I F  THE S-IVB HAS FAI LED TO 
ATTAI N  THRUST BY : 
1 .  TB6 PLUS 9 MIN 49 SEC, 

TB7 IS I N I T IATED. 
2 .  TB8 PLUS 7 MIN 48 SEC, 

TB9 I S  I N I T iATED . 
3 .  TBBA PLUS 9 M I N  49 SEC, 

TB9 IS  I N I T IATED. 

GROUP PAGE 
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SECT ION 8 - S LV - TB6/ TB8/T88A - CONTINUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

REV RULE CONO I T ! O�J/I''ALFUNCTI ON PHASE RUL I NG 

A 

8- 1 1  LH2 CHI L� SYSTEM FAI LS TLI  
0\.RI� RESTART PREPARAT ION 

8- 1 2  S- I VB AUX I L IARY HYDRAULI C  TL I 
Pl.MP F .A I LS TO Tl.RN ON AT : 

TB6 + 3 MIN 3 9  SEC, 
TB8 + l MIN 39 SEC, OR 
TB8A + 3 M I N  39 SEC . 

M I SS I ON  REV �lATE 

CQNTINVE MI SS !QN. 

BS£ I NFORM F L I GHT AND AT TB6/ 
TB8A + 8 MIN 1+5 SEC OR TB8 + 6 
M i t/ 45 SEC � :  

A .  S- IVB E� INE CUTOFF OfF 

B. � INE READY BYPASS 

C. PREVALVES OPEN 

D .  � I NE  STAAT ON 

CQNTINJE MISS!�. 

BSE JNFOP� FL IGHT AND SEND: 

AUX I L I ARY HYDRAUL IC PU'iP FLIGHT 
MOOE Of F .  

� E C T I ON  

APOLLO 9 A 2/ 1 5/69 S�V - T86/TB8/ TB8A 

CUE S / NOTES/COM'-1ENTS 

CUES : 

1 .  LH2 PR EVALVE OPEN 
(K l l l -404) 

2 . LH2 PREVALVE CLOSE 
(KI 1 2-404) 

3 .  LH2 BLEED VALVE CLOSE 
(Kl 27-401 ) 

4 . LH2 REC ! RC .  
(Kl3 6-409) 

VALVE CLOSE 

S. LH2 REC I RC .  FLVII 
(FOOS-404) 

6 .  LH2 P\1-\P INLET PRESS 
(0002-403) 

7 .  LH2 ULLAGE PRESSlRE 
(0 1 7 7-408, 0 1 78-408 )  

t>«>TES : 

LH2 CHI L� W I LL t>«>T BE 
SAT I SFACTORY I F :  

A .  PREVALVE I S  OPEN 

B .  REC IRC . VALVE IS CLOSED 

C. BLEED VALVE I S  CLOSED 

D .  CHI L.� PU'tP I S  � T  ON 

�: 
1 .  HYDRAULIC SYSTEM PRESSURE 

(00041 -40 3) < 1 700 PS I A  

2 . RESERVO I R  O I L  LEVEL 
( L0007-403) . > SO% 

3 • AFT BATTERY � .  2 Cl.RRENT 
(M022-404 ) ZERO AMPS 

4. RESERVOI R  O I L PRESSt.RE 
(00042-403). <89 PS I A  

�TES : 

IN n-iE EVENT THE AUX I LIARY 
HYDRAULIC PUMP FAI LS TO TURN 
ON DUR I� RESTART PREPARA
TIONS, FLIGHT MCX>E OfF St<lULD 
BE SENT TO PRECLUDE THE 
POSS I BI L I TY Of THE AUX I LIARY 
HYDRAUL I C  PI.Jo1P START! "'"  WH I LE 
n-iE CHI LLOOWN PI..MPS ARE 
OPERATl!IG. 
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REV RULE CONDI T I O �/�ALFUNCT I ON  

SECTI ON  8 - SLV - TB6/TB8/TB8A - CONCLUDED 

N ASA - Manned Spacecraft Center 
MISSION IULES 

PHASE RUL I NG  

A 8- 1 3  LH2 AMB I ENT REPRESS SUPPLY TLI CONTI�E M I SS ION. 

I I S  LESS THAN 1 500 PS IA AT 
TB8 . BSE INFORM FL IGHT � COMMAND : 

A .  AT TB8 + 3 M I N :  

l .  AMB I ENT REPRESS MODE 
SELECT OFF .  

2. LH2 TANK REPRESS CCNrROL 
VALVES OPEN ON .  

3 .  CVS CLOS E ,  

B .  A T  T B8  + 7 M I N :  

Al-ialerT REPRESS MODE SELECT 
ON. 

8- 1 4  PRESSURE SWI TCHES FA I L  TO TL I CONTI�E M I SS I ON ,  
TERMINATE LOX OR FUEL 
AMBIENT REPRESS� IZATION. BSE INFORM FL IGHT AND COMMAND : 

A. LOX T� REPRESSUR I ZATION 
CONTROL VALVES CLOSED 

OR 
a. LH2 TAN< REPRESSUR I ZATION 

CONTROL VALVfS CLOSED 

M I SS I ON  REV DATE SECT I ON  

APOLLO 9 A 2/ 15/69 SLV - TB6/T88/TB8A 
�. � i" � -� ·' ' . , .. t.' ·; .... I . I 0!"'1'1 .. )1 A ' Cl• • .  

CUES/NOTES / COMMENTS 

CUES : 

1 .  FUEL TANK HELll.M BOTTLE 
REPRESSUR IZATION PRESSURE 
(00020-403, 00249-403). 

2 .  LOX TANK REPRESSUR I ZATION 
SPI-ERES PRESSURE 
(00088-403, 00254-403 ) .  

�: 
l. LOX TANK ULLAGE PRESSURES 

(0179-406, Dl8Q-406) 

2 .  1..H2 TANK ULLAGE PRESSURES 
(01 77-408, 0178-408) 
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/ S!C� · 9  - SLV - TBS 

NASA - Manned Spacecraft Center 
MISSION IUUS 

REV RULE COND I T I ON/MALFUNCT I ON  PHASE RUL I NG  CUES/NOTES/COMMENTS 

9- 1  CONT INUOUS VENT VALVE TLI 'ONTINJE M I SS I ON .  CUES : 
REGULATOR FA I LS C LOSED 

BSE I NFORM FLIGHT AND TRANSM I T :  1 .  LH ¥  TANK ULLAGE PRESSURES 
(0 77-408, 01 78-40&) 

A. CONTI NUOUS VENT RELIEF 
OJER.RIDE Stt:!TOFF VALVE OPEN 2 .  CVS VALVE POS IT ION 

(K1 5 '+-4 1 1 )  
a. IF 11-£ CVS REG REMAINS 

CLOSED, eot+IAI'() THE LH2 ' ·  CVS NOZZLE PRESSURE 
VENT VALVE OPEN An:> CLOSED 
TO MAINTAIN AN ULLAGE 

(01 8 1-409, 0182-409) 

PRESSURE OF 1 5-20 PS IA 4 .  CVS NOZZLE TEMPERATURES 
(C256-409, C257-409) 

teli: 
t-lJST MA I NTAIN 1 5  PS I;\ IN LH� 
TANK FOR ACCEPTABLE LH2 DLM 

( __ 

·,. ' 

' l �' ' ,. 

�� 

( RULE � 9- 2  
I S  ReSERVED 

M I S S I ON  RtV DATE SECT I CN GROUP PAGE 
APOLLO 9 FINAl 12/1 5/68 SLV - TB9 9- 1 
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9- 3 

A 9-4 

A 9-5 

I 

9-6 

SECT ION 9 - SLY - TB9 - CONT INUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

CO'<[) I T  I ll: J/�'AL FUNC T I 0/'J PHASE 

FA ILURE OF LOX NONPROPUL- TLI  
S I VE VENT TO LATCH OPEN 
(TB9 + 1 2  M I N  4� SEC) 

FA I LURE OF 5- IVB LOX DUMP TLI 
TO I N I T IATE AT TB9 + l MIN 
30  SEC 

FAILI..RE OF LH2 Dl..fo1P TO 
INIT IATE AT TB9 + 12 HIN 
50 SEC 

FAI Lli{E OF COLD HELII.fol 
DUMP TO IN IT IATE 

TLI 

TLI 

RUL I NG 

CONT I NUE M I SS I ON .  

BSE I NFORM FLIGHT AND COMMAND : 

1 .  LOX NPV VALVE OPEN AND 

LATCHED. 

IF UNSUCCESSFUL, BSE COMMAND : 

2 .  LOX NPV OPEN 

I F  1 Ar--ll 2 ARE UNSUCCE<.iSFUL, 
SEND: 

3 .  LOX VENT VALVE OPEN 

CONT INUE M I SS I ON. 

BSE INFORM FLI GHT  AND eot+IAND : 

Ef'.I; I NE  MA I N  LOX VALVE OPEN 

CQNT IIIAJE MISS ION. 

BSE INFORM FLIGHT AND COMMAND: 

Ef'.I; !NE t-1AI N  FUEL VALVE OPEN 

CONT INUE M I SS ION. 

BSE INFORM FLIGHT AND CCMoWI>: 

l .  COLO HEL l l.M  Dl..fo1P TI-RU Bli{NER 

I F  UNSUCCESSFUL, BSE COMMAND 
AFTER TB9 + 1 2  MIN 40 SEC : 

2 .  LOX TANK FL IGHT PRESSll{ l ZA
TION SHJTOFF VALVE OPEN 

CUES /NOTES /C�ENTS 

CUES : 

1 .  LOX TANK ULLAGE PRESSURE 
(0179-406, 01 80-406) 

2 .  LOX NPV f'.()ZZLE PRESSli{ES 
(0243-404, 0244-404) 

3 . LOX NPV D! SCRETES (�1 98-
403, Kl 99-403 ) 

CVES : 

1 .  MAIN  OX ID I ZER VALVE OPEN 
- CLOSED (G3-401 )  

2 .  LOX PUMP DI SCHARGE TEMP
ERATURE ( Cl33-40 1 )  

3 . MAIN OXI D I ZER VALVE OPEN/ 
C LOSED DI SCRETE (Kl20-
40 1 )  

�: 
1 .  MA I N  FUEL VALVE OPEN -

CLOSED (G4-401)  

2 . LH2 P\J'IP 01 SCHARGE TEMP
ERATURE (C134-It0 1 )  

3 .  �'fAIN FUEL VALVE OPEN/ 
C LOSED D I SCRETE (Kl lS-
401) 

�: 
1 .  COLD HEL l lfol  BOTTLE PRES

SURE (016-425, D248-405) 

2 ' ��;��E
B��R

(��l-40 3) 

t-��-+----r---------------r----- �------�--- ------------�------�----------------------r-------� 
MI S S J OI'< REV DATE SECT ION GROUP PAGE 
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SECTION 9 - SLV - TB9 - CONT I NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

REV RULE 

9- 7 

COND I T I ON/1-'ALFUNCT I OI';  

FA I LURE ENG I NE  START 
BOTTLE DUMP TO I N I TIATE 

PHASE 

TLI 

9-8 FAI LURE OF S- !VB STAGE TL I 
CONTROL PNE\.W.TI C OI.H> TO 
I N I T IATE, 

9-9 FA I LURE OF ENG I NE CONTROL TL l 
BOTTLE HEL I LM  Dl..MP TO 
INIT IATE 

A 9- 1 0  LOSS OF E I THER CR BOTH 
APS I'OOULES PR IOR TO CR 

I Dl.RIN> PROPELLANT Ol.MP 

M I SS I ON  

APOLLO 9 

RULE IU18ERS 9- 1 1  T�OUGH 
9-15 ARE RESERVED 

REV DATE 

A 2/ 1 5/69 

TLI 

SLV - TB9 

RUL I NG 

C{)-IT IN\JE MISS I ON .  

BSE I NFORM FL IGHT AND COMMAND : 

START BOTTLE VENT CONTROL VALVE 
OPEN 

CONT INUE M I SSION. 

BSE INFORM FLIGHT AND COMMAND : 

l .  EN> I NE  PU'>iP SEAL �GE ON 

I F  UNSUCCESSFUL, BSE Cot+W.O : 

2 .  LOX SHJTDOWN VALVE CLOSEO 

CONT I NUE M I SS ION. 

SSE I NFORM F L IGHT AND C� : 

1 .  EN; INE PNEI..M4.T I C  SYSTEM VENT 
OPEN 

IF UNSUCCESSFUL, BSE COMMAND : 

2 .  E!ICINE t-£Lll.M CONTROL 
SHJTOFF VALVE OPEN 

CONTI�E MISS ION. 

BSE I NFORM FLIGHT AND COMMAND: 

5- IVB BURN HOOE ON 

SECT I ON 

CUE S / NOTES/COMMENTS 

CUES : 

GH2 START BOTTLE PRESSURE 
(017-401,  0241-401 ) 

CUES : 

1 .  HELILM AMBI ENT SFHERE 
PRESSURE t>KlT OECREAS I fiG 
(0236-403, 0256-403 ) 

2.  Ef\GINE FUMP PURGE (050-
403) 

.9:l&: 
ENG I I\E  CONTROL HEL ILM SPHERE 
PRESSURE (019-401,  0242-401)  

�= 
1 .  ATT I TUOE CONTROL HELILM 

CONTROL PRESSURE TANK 
1 LESS THAN 1 100 PSIA 
(035-414, 0250-414) 

2 ,  MAN !  FOLD PRESSURE I'()() 1 
LESS THAN ,ill PS IA (OXI D
FUEL) (070-414, 071-414) 

3. ATT I TUDE  CONTROL HELILM 
CCNTROL PRESSURE TANK 
2 LESS THAN 1 100 PS IA 
(036-415, 02 51-415) 

4 .  �"ANI FOLD PRESSl.RE I'()() 2 
LESS THAN 1 60 PS IA (OX I D
FUEL) (072�5, 073-41 5 )  
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RFV I TEM 

A 1 9- 16 

SECT I ON  9 - SLV-TB9 - CONTI NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

I P R E LAU N CH I NSTRUMENTAT I O N  1 
MEAS DESCR I PTION 

S-IC STAGE SYSTEMS 

PRESSI �USTJON CH.4MBER 
PRESS, COMBUSTION CHA�BER 
�RESS1 COMBUST ION CHAMBER 
PRESS , COMBUST I ON  CHAMBER 
PRESS , COMBUSTION CHAMBER 

FINAL THRUST OK CUTOFF Et>G !'() ,  1 
F I NAL THRUST OK CUTOFF E,....;; !'(), 2 
FINAL THRUST OK CUTOFF E,....;; NO. 3 
F I NAL  THRUST OK CUTOFF E,....;; r-IJ .  I+ 

·. FINAL THRUST OK CUTOFF Et>G NO. 5 

l:J.LSTAGE SYSTEMS 

TEMP, RECI RCULATION BATTERY 1 
TEMP1 RECI RCULAT ION BATTERY 2 
PRESS1 THRUST CHAMBER, Et>G l 
PRESS , THRUST CWIMBER, Et-G 2 
PRESS, THRUST CH.AMBER1 Et>li 3 
PRESS ,  THRUST CHAMBER1 ENG 4 
PRESS , THRUST CHAMBER, ENG 5 
POS I T ION, YAW ACTUATOR 

POS I TI ON, Y� ACTUATOR 

POS I T ION, Y� ACTUATOR 

POS I T I ON, Y� ACTUATOR. 

POS I TION, P I TCH ACTUATOR 

POS I T ION, P I TCH ACTUATOR 

POS I T  I ON 1 P I TCH ACTUATOR 

POS I T I ON, P I TCH ACTUATOR 

DEPRESS, MAINSTAGE OK SW A, ENG 1 
DEPRESS, MAI NSTAGE OK SW 61 Et-G 1 

DEPRESS, MAINSTAGE OK SW A, Et>li 2 
DEPRESS, MAINSTAGE OK SW B, ENG 2 

DEPRESS, MAINSTAGE OK SW A, Et-G 3 
DEPRESS, MAINSTAGE OK SW B, Et-G 3 

DEPRESS, MAI NST/IGE OK SW A, ENG 4 
DEPRESS, MAINST/IGE OK SW B ,  ENG 4 

DEPRESS1 MAI NSTAGE OK SW A, Et-G 5 
DEPRESS, MAINST/IGE OK SW B, ENG 5 

VOLTAGE, REC ! RC BATTERY 

08- 1 0 1  
08-102 
08- 1 0 3  
08-1 0 4  
08- 1 0 5  

VK52- l l 5  
VK53- 1 1 5  
VK54- l l 5  
VK5 5-1 1 5  
VK56-1 ! �  

C5 40-200 
C54 1-200 
01 3-201 
01 3-202 
01 3-20 3 
01 3-20'+ 
01 3-205 
�8-201  
G30-20 l 

�8-202 
G 30-202 

�8-203 
G 30-203 

�8-204 
G 30-204 

�9-20 1 
G3l-20l 

�9-202 
G3l -202 

�9-203 
G 3 1 -203 

�9-204 
G 3 l - 204 

K285-201 
K2 86-201 

K285-202 
K2 86-202 

K285-203 
K286-20 3  

K285-201t 
K2 86-201t 

K285-205 
K2 86-205 

XMl l l -2 0 7  

ON BOARD TR.c.NSDUCERS CATEGORY 

HD 
HD 
HD 
HD 
HD 

HO 
HO 
HO 
HO 
HO 

HO 
HO 
HO 
HO 
HD 
HD 
HD 
HD 
HD 

HO 
HO 

HD 
HO 

HD 
HO 

HD 
HO 

HO 
HD 

HD 
HD 

HO 
HD 

HO 
HO 

HD 
HD 

HO 
HO 

HD 
HD 

HD 
HO 

HO 

MI SS I ON  RULE 
;::EFERENCE 

M [ S S I ON  REV GATE SECT I ON  GROUP ���;��---���----���----- ------------------------���-- -----------------��-------··-PI\GE: 

APOLLO 9 A .  2/1 5/69 S LY - TB9 PRELAl.NCH INS TRLMENT A TI  ON 9-4 

fEG/T� � form 292 \ Al·.·, ot ) 



� ... ___________ _ 

SECT I ON  9 - S LV-TB9 - CONT I NUED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

·� 

R! V 1 1 l r-� 

A M I 55 ION RULE ! 9- 1 6  MEAS DESCR I PT I ON  MEAS NO . 0Ni3Q� Ttl.ilNS')tx:ER CATEGORY _REFERENS£..._ 
CONT '  D 5 - I VB S TAGE SYSTEMS 

Ll NK C P l  h D  

MUX CP lAO HD 

MUX C P l BO HD 

'-lUX RDSM HD 

MUX Ri_SM HD 

I PRE S S ,  FUEL TANK ULLAGE EDS 1 VD1 7 7-408 HD 
PRESS , HYDRAU L I C  RESERVO I R  0 0 42 - 40 3 HD 
P RESS, HYDRAU L I C  SYSTEM D0 4 1 - 4 0 3  

PRESS,  FUEL TANK ULLAGE EDS 2 VD 1 7 8-408 HD 

PRES S ,  OX I D  TANK ULLAGE EDS 1 VD1 79 -408 HD 
PRE S S ,  OX I D  TANK ULLAGE EDS 2 VD1 80-406 HD 

LEVEL, RESERVO I R  O I L  VXL7- 40 3  HD 
VOLT , F / V  1 ESW RANGE SAFETY XM30-41 1 HD 
IAJL T I F/V 2 ESW RANGE SAFETY XM31-4 l l  HD 

M I SC, SEC R/S RCVR 1 L / L  S IG STR VN57-41 1 HD 
M I SC, SEC R/S RCVR 2 L / L  S IG STR VN62-41 1  HD 

l 

M I SS I ON  REV DATE SECT I ON  GROUP PAGE 

APOLLO 9 A 2 / 1 5 / &9 SLI/ - TB9 PRELAU"K:H I NSTRlMNTAT I ON  9-5 

�·p,cr� ; form 29? ' AI ' -, ot ) 
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SEC T I ON 9 - S LV- TB9 - CONCLUDED 

NASA - Manned Spacecraft Center 

MISSION RULES 

I 9 - 1 6  MEAS DESCR I PT I ON f.CM ON BOARD T RPNSDUCEi<.S CATEGORY 

(__ 

(_ i  } 

( CONT ' D  
I U  S TAGE SYSTEMS 

L I NK D P 1  
L I NK DP- l A  

L I NK DP- 1 B  

MUX DP 1 AO 

MUX DP l BO 

EDS 

ccs D I G I TAL COMMAND S Y STEM 

ATT P I T CH ,  LADDER OUTPUT G U I D  CO"\P 
ATT YAW , LADDER OUTPUT G U ! D  COMP 
ATT ROL L ,  LADDER OUTPUT G U I D  COMP 
G U I DANCE COMPUTER OPE RAT I ON 

ATT ERROR S I GNAL ANG POS RO L L  

ATT ERROR S IGNAL ANG POS YAW 
ATT E R ROR S IGNAL ANG POS P I TCH 

COMP UT E R  RESET PULSE U G U I DANCE 
DECODER 

COMPUTER RE S E T  PULSE �2 GU I DMICE 
DECODER 

ANG VEL, P I TCH CONTROL 
ANG VE L ,  P I TCH EDS GROUP 3 ( RE F )  
ANG VEL, Y/Ji:tl CONTROL 
ANG VEL, YAW EDS GROUP 1 ( R E F )  
ANG 'v E L ,  ROLL CONTROL 
ANG VE L ,  ROLL E DS GROUP 2 ( R E F )  

l� i S S I ON R['v  �-. .£, Tf  SECT I ON - -1--
APOLLO 9 A 2 / 1 5/69 SLV-TB9 

� l.'t"'�"'� ... .... • :; '?t "' . .  
· ' '"'' • ' , om. � ). ,, , . " 

=-'·?-?� ' 

} 1 OF 2 M  

HD 

HD 

HD 

M 

M 

VH 54-60 3 HD 
VH 5 5 -6 0 3  H D  
VH5 6-60 3 HD 
H6 0 -6 0 3 M 

VH69-6 0 3  HD 

VH 7 0 -6 0 3  HD 
VH 7 1 - 6 0 3  HD 

J 7 1 - 6 0 3  

} 1 OF 
J72-6 0 3  2 M 

VR4-6 0 2  HD 
VR1 3-602 HD 
VRS-60 2 HD 
VRS- 6 0 2  H D  
VR6-6 0 2  HD 
V R 1 2 - 6 0 2  HD 

GROUP 

PRELAUNCH I NSTRLMENTAT I ON  

; 

M I SS I ON  RULE 
R E FERENCE 

PAG� 
· · -

9-6 

1 ??-;-.. --· J 
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REV I TEM 

1 0- l  � 

S!CTIC»> 10 - CSM !rNI RCffoiiNTAL. C()jTitOL SYSTI!M 

NASA- MHftM S,.C.Cftlft Center 
.... , . ... 

I GENERAL I 

LAUNCH W I LL BE CONTlt-AJEO AS LON; AS THE SUI T CIRCUIT /lit) .02 SUPPLY W I LL SUPPORT FLIGHT CREW DEMAADS FOR 
AT u:AST CH: REV /lrH:J ENTRY INTO 2-l . THERE ARE � COOLANT FAI L�ES FOR WH I CH L.AI.H..rl/ I NSERT ION PHASE 
WI LL BE TERMI�TED. 

ALL MISSION PHASeS 

TO CONT I !>U:  THE M I SS I C'Il THE CABIN AAO SUI T C I RCUIT INCLUDI� THE 02 MANI FOLD AND SURGE TANK OR REPRESS 
PACK MUST BE CAPABLE OF PROVIDII'G A CONT.AMINANT - FREE, L I FE - SUSTAIN!� ENVI RCNIENT. 

THE COOL.ANT SYSTEM LOOP Mi!.:T BE CAPABLE OF PROVIDI� AN ADEQUATE 111ERMAL ENVI RCHIENT FOR CREW AAO 
COI.DPLATED EQUI PMENT . SUfFI CIENT WATER MUST !! AVAILA8L! FCR CREW CHl.MPTIQ\1 flH) EVAPORATI VE  COOLI� 
REQUI REMENTS TO CC»o!PLETE Tt£ SCI-EDULED PHASE OR TO ACHIEVE TH! � T  GO/� PTP; � � �  DI..W CAPABI LI TY  
OR URI� ST�E �ABI LITY I N  LM MUST BE AVAI LABLE TO CONT INUE. 

TD'E 

UNDQCK I� 

REII[)Ezvous 

m 
DOCKED OPS BURN 

� 
IN ADDITION TO THE PRECEDI� REQU I REMENTS, SU I T  INTEGR I TY IS REQUIRED TO ENTER THESE PHASES . 

RENDEZVOUS 

I N  ADDI T ION TO THE PRECEO II'G REQUI REMENTS, THE PRII"AAY LOOP COOLl� IS REQUIRED. 

@ 
IN ADDI TION TO THE PRECEDI� REQUIREMENTS, BOTH THE SURGE TANC. PnJ THE R;;PRESS PACK ARE REQUIRED FOR F:VA . 

M I SS I ON  REV DATE SECT I ON  

APOLLO 9 FINAL 12/1 5/68 CSM frNIRCH4ENTAL CCM'ROL SYST!M 
Jo'EC/TS:"i Form 292 t AU:, ob) 

GROUP PAGE 

10-l 
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REV I TEM 

SECTI().I 10 - CSM ENVIRCHAfNTAL. CCMROL. SYSTEM - CONTit-IJED 

NASA - Manned Spacecraft Center 
MISSION IUUS 

10-2 DEFINITIONS 

M I SS I �  

..bQi§_ O F  CABIN I NTEGR I TY :  

LOSS OF SUI T  I NTEGRITY : 

LOSS OF SUIT C I RCUIT:  

LOSS OF 02 MANI FOLD : 

LOSS OF PRIMARY LOOP COOLING: 

CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE 
MAINTAINEC �4 . �  PSIA BY CABI N  PRESSURE REGULATORS ( 1 , 2  LB/HR TOTAL) 

TOTAL PGA »>D SUIT LOOP LEAKAGE >0 , 5  PSI /MIN (1 . 5  LB/�) DUR I IIG  PGA 
SUIT LOOP PRESS�E CHECK. 

INAB I LITY OF THE SUIT C I RCU I T  TO MAI NTAIN ADEQUATE CREW CCJ-IFORT AND/OR 
C02 REMOVAL WI THOUT US ING DIRECT 02 . 

AN 02 MANIFOLD OR REGULATOR FAI LURE WITH \tti l CH  THE SUIT  CIRCUIT 02 
DEMANDS CAtft)T BE SUPPLI ED FOR ENTRY·. 

LOSS OF ALL FLC7.¥, A LEAK l+iiCH CAt+IOT BE I SOLATED, OR Ca-1BINED 
FAI LURES SUCH THAT RADIATORS AND EVAPORATOR PROVIDE IlK> COOLING .  

LOSS OF SECONDARY LOOP COOLI NG :  LOSS OF ALL FLOW, A LEAK \tti iCH CAt-KlT BE I SOLATED, OR Ca-1BINED 
FAI LURES SUCH TKA.T RADIATOR AND EVAPORATOR PROVI DE IlK> COOLING, 

LOSS OF COOLANT LOOP RADIATORS : RADIATOR LEAK, BLOCKAGE OF ALL FLQtl THRO\..GH RADIATORS, OR RADIATOR 

DEGRADATION SUCH THAT TOTAL LONG TERM USAGE OF WATER I S  MORE TKA.N 
IS BEING PRODUCED. 

LOSS OF ALL COOLING :  LOSS OF PR IMARY AND SECONDARY LOOP COOLING, 

LOSS OF Sl.RGE T/>liiK AN)/OR 
REPRESS PACK: SURGE TANK, REPRESS PACK, OR PLLMBING FAI LURES w-! I CH REQUIRE ISOLATION 

OF THE SURGE TANK AND/OR REPRESS PACK, 

RULES 10-3 THROUGH 10-9 
ARE RESERVED. 

REV DATE SECT I �  GROUP PAGE 

APOLLO 9 FINAL 12/1 5/&8 CSM ENVIRONMENTAL CONTROL SYSTEM GENERAL 1 0-2 
r'F.C/TS -;  form 292 \ AU:, ot) 



SECT I ON  1 0  - CSM ENVIR�NTAL CONTROL SYSTEM - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION lULlS �-r�--T---------------------------�����--------- --------------------------� 

REV I T EM 

I SYSTEMS MANAGEMENT I 
1 0 - 1 0  02 SYSTEM 

M I " S ! ON  

A .  SU I T  FLa./ RE:.LI EF VALVE W I LL REAAI N  CLOSED FOR DURAT I_<)N Of FL I GHT .  

B .  NORMAL CM REPRESS� I ZATION W I TH LM M/lJ'IIIED W I LL UTI L I ZE THE REPRESS PAC K .  

C .  SURGE TANK W I LL BE ON LI NE EXCEPT DUR I NG  LM PRESSURI ZAT I CX\l  OR CM PRE5SUR. I ZATION W I TH THE LM MANNED, 
WHEN I T  WI LL BE I SOLATED TO MA I NTAIN QUANT I TY > 500 PS I A .  

D .  THE PLSS VALVE W I LL BE I N  OFF POS I T I CX>! FOR OR B I T .  

E .  THE SU I T  C I RC U I "I' MUST BE PURGED O F  ACCLI-1ULATED H 2 ONCE EVERY 6 HOURS FOR ON E  MI NUTE WHEN A L L  fREWht:J� 

ARE SU I TED AND �E S U I T  C I RCU I T  I S  I SOLATED. 

F .  THE SURGE TANK Nl'J REPRESS PAfK W I LL NORMALLY B E  RECHARGED S I MUL TANEOUS LY . 

G .  CM CAB I N  PRESSURE WI LL N)l BE ALLOWED TO DROr BELOW 4 . 0  PS I A  DUR I NG  NORMAL LM PRESSUR I ZAT I ON  EXCEPT 

DU R I !'l; TD&E • 

H .  Tt:tE CM ECS W I LL NORMALLY SUPPLY ALL 02 FOR CONSL.MPT I ON AND LEAKf.ILE DURH-i:; 1 VT PHASES • 

I .  CSM FORWARD HATCH W I LL BE I NS TALLED FOR EVA. 

J .  THE F L I GHT C R EW W I LL DON S U I TS FOR THE FOLLOW ! t-G :  

1 .  I NAB I L I TY TO MA I NTA ! t <  CAB al PRESSURE ABOVE 4 . 5 PS I A  

2 .  ALL LM MANN !!>l; AND EVA OPERAT I ONS 

3 .  TD&E 

4 .  G LYCOL LEAKS IN CW1AND t10DULE 

5 .  F I RE, SMOKE, CONTAM I NAT I ON  I N  CAB I N  

K .  THE FL I GHT CREW W I LL DOFF S U I TS ( T I ME  AND COND I T I ONS  PERM I TT I NG ' FOR THE FOLLOW I NG :  

l .  LOS S OF S U I T  C I RC U l i 

2 .  CONF I RMED LEAK OF GLYCOL IN S U I T C I RCU I T .  

COOLANT �EMENT 

;.. , FOR S II'IULATANEOUS PR I MARY AND SECONDARY LOOP OPERAT I CN, t�'1RMALLY E I THER THE PR I MARY OK SECONDAf.' Y 

LOOP RAD I ATOR W I LL BE I SOLATED. 

B .  GLYCOL RESERVO I R W I LL BE  ON L I NE AN D  RADI ATORS W I LL BE BYPASSED FOR lAUNCH . 

C .  I ND I CATED G LYCOL ACCUMULATOR QUANT I TY W I LL BE MA I NTAI NED BETWEEN 30% AND 65% . 

D .  SECCN)AAY COOLANT W T LL B E  OFF F OR  LAUNC H .  

E.  ADDI T I ONAL POWER LOADS W I LL BE ADDEO AS REQU I RED I N  AN ATTEMPT TO MAI NTA I N  P R I MA R Y  RAD I ATCJR OUTLET 

TEMPCRATURE >-20 DEGREES . 

F .  S !Mi JL TANEOUS PR IMARY AND SECOI'IDARY LOOP OPERAT I ON  W I LL BE U S ED FOR ENTRY . 

WATER SYSTEM 

A .  WASl E  WATER W I LL BE DLMPED OVERBOARD AS REQUI RED TO M4.1NTAIN INDI CATED Ql.W-IT ! TY  <85-90% . WASTE 

WATER W I LL NORMALLY BE DUMPED TO 2 5% ; HOWEVER, I F  WASTE WATE R  QUANT I TY  I NSTRUMENTAT I ON  (CF0009) 
I S  LOST, WAS TE WATER W I LL BE DUMPED UNT I L  POTABLE WATER QUANT I TY  ( C FO O I O) BEG INS TO DECREASE . 

B .  WATER Dl.MPS W I LL BE MANAGE D  SO THAT CM-SM SEPARAT I ON 1l£ POTAeLE WATER TANK W I LL BE FULL 

AND THE WASTE WATER TANK W I LL BE 90% FULL . 

RULE NUMBERS 1 0 - 1 1 THROUGH 
1 0- 1 9  ARE RESERVE D .  

S E CT I ON  GROUP f1.'\1�f 

APOLLO 9 
MANAGEMENT 1 0- 3  

r'FC! � � ; .: om. 2<1:: -:\_..�, -:', ":"',)' , �--"1.-----------·------L-.:;:::.=:;�!:,!!;:.._ _______ J....::;_;:_ ___ .J F i NAL 1 2 / 1 5 /68 CSM ECS 
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SECTION 1 0  - CSM ENVIRC»>ENTAL CONTROL SYSTEM - CONT i t-A.JED 

NASA - Manned Spacecraft Center 
MISSION RULES 

Rl V �:ULt_ COM l l  T I OtJ/t-'AL FUNCT I ON F'HASE RUL I NG 

1 0- 2 0  CAB I N  PRESSURE CAI'f'.lOT BE LAUNCH CONT ! t-A.JE MISSIW 
RELI EVED 

1 0- 2 1  CAB! N PRESSURE DECREAS !NG 
AND/OR < 4 ,  5 PS IA AND: 

A .  SU I T  PRESSURE �3 . 5  LAUNCH A . l .  CONT I N.JE M I S S I ON  
PS I A  

ALL 2 .  ENTER NEXT BEST PTP 
I F  CAB I N  PRESS NOT RESTOR ED 
> 4 , 5 P S ! A .  

B.  SU I T  PRESSURE < 3 .  5 PS I.' LAUNCH B . l .  ABORT ASAP 

ALL 2. ENTER ASAP 

c .  LOSS OF SU I T  C I RCU I T  LAUNCH C . l .  ABORT ASAP 
OPEN D I RECT 02 45 DEG 

' FR0'-1 LAUNCH SETT I NG .  

ALL 2 .  ENTER ASAP 

1 0- 2 2  LOSS O F  SU I T  C I RCU I T, LAUNCH A.  CONT I NUE M I SS I ON 
CAB I N  S TABLE AND > 4 . 5 PS I A  OPEN D I RECT 02 VALVE 45 DEG 

FROM LAUNCH SETT I �  

ALL B .  TERMI NATE PHASE 
1 .  I F  LM I S  MANNED, SET UP 

FOR APS BURN 
2 .  DOFF SU I TS 

3 .  OPEN WASTE OVERBOARD 
DRA I N  VALVE TO OBTA I N  
CAB I N  BLEED FLOW . 

4 .  DON FACE MASKS AFTER 
l HOUR. 

c. ENTER NEXT BEST PTP 

� 1 1  S S  T ON R E V  DATE SECT I ON  

APOLLO 9 � T � 1 2/ 1 5 / &8 CSM ENV IROIIMENTAL CONTROL SYSTEM SUr T/CAB I N  

- .  

CUE S /NOTE S / COMMENTS 

NORMAL REL I EF S TARTS AT 2.Q 
SECOI'{)S 

C . l .  

A .  

8 . 3 .  

'+ .  

GROUf' 

. 

CORRI::SP0iiDS T·l 1 2 . (  

LB/HR (APPROX 3 C FJI-1,' 
CREWMAN) 

CORRESPONDS TO 1 2 .  6 l � i t iF 
(APPROX . 3 CFM/CRl ,.;t tAI .)  

WASTE OVERBOARCJ 
BLEED = 0 .  67 Lb " :  '�1 

T I ME REQU I R ED FOR 0'< 
C02 PART I A L  PR! S S dR E  
T O  I NC R  Eli S E  T C\  7 .  6 I-'M 
rG : 
l CREWAN : 
3 CREWMC\N : 

4 HR .  
SO M I N .  

I' Al-E 

L D-4 

I 

I 

j 
i 
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SEC T I ON 1 0  - CSM ENVI RONMENTAL CONTROL SYSTEM - CONT I NUED 

N ASA - Manned Spacecraft Center 

REV RULE COND I T I O�Urv'ALFUNCT I ON  
A 
I 1 0- 2 3  LOSS OF SURGE TANK AND 

REPRESS PACK 

1 0-24 LOSS OF SURGE TANK AND 
REPRESS PACK 

1 0- 2 5  F I RE OR SMOKE I N  COMMAND 
MJDULE 

1 0-26 CONTAM I NAT I ON  IN CAB I N  

M I SS I ON  REV DATE 

MISSION RULES 

PHASE RUL I NG 

LAUNCH A .  CONTINUE M I S S I ON 

EVA 6 .  TERMI NATE EVA 

ALL C, CQ;H I NUE M I S S I ON  

LAUNCH A .  CONTI NUE M I SS I ON 

ALL B .  TERM INATE PHASE 

LAUNCH 

ENTER NEXT BEST PTP . I F  LM I S  
MANNED, SET UP FOR APS BURN . 

A. @Q8l 
1 .  DECOMPRESS CAB I N  
2 .  TROUGLESHOOT ELECT R I CAL 

S) STEM PER FL IGHT CREW 
CHECKL I ST BOOST F I RE 
PROCEDURES .  I 

ALL B. TERM I NATE PHASE 

LAUNCH 

ALL 

1 .  TROUBLESHOOT/COMBAT 
F I RE PER F L I GHT CREW 
CHECKL I ST EMERGENCY 
PROCEDURES .  

2 .  ASSESS DAMAGE �0 REMOVE 
POWER FROM AFFECTED 
SYSTEMS . 

3 .  ENTER NEXT BEST PTP 

A .  CREW MAY ELECT 1 0  DECOMPRESS 

B .  CREW MAY ELECT TO DECOMPRESS 

SECT I ON  

CUES/NOTES/C�NTS 

FOR LEAK IN SURGE TANK, I SO
LATE SURGE TANK AJ'ID PLACE 
PLSS VALVE TO F I LL .  

C .  I F  LOST PR I OR TO LM F I NAL 
SEP, TRANSFER ONE OPS 
BOTTLE TO CM AFTER 
RENDEZVOUS 

B .  I F  LNA.BLE TO C LEAR CONTAMI 
NAT I ON ,  M I S S I ON  MAY BE 
TERM INATED EARLY . 

GROUP PAGE 

APOLLO 9 A 2/ 1 5/69 CSM ENVI RONMENTAL CONTROL SYSTEM SU I T/CAB I N 1 0-5 



I 
I 

I 

I 
I 

Rl V RULE 
1--

1 0 - 2 7  

- -

I 
J U-28  

I 
I I 
I 

I 
I I 
I 

M I SS I ON  

SEC T I ON 1 0  - CSM ENV I RONMENTAL CONTROL SYSTEM - CONTI NUED 

COND I T  1 0�</1>'/,L FUrKT I Qt\1 

LOSS OF SU I T  I NTEGR I TY 

LOSS OF 02 MANI FOLD 
f' .. • W I THOUT LOSS OF CAtl i N  

I I NTEGR I TY 

B .  W I TH  LOSS OF CAB I N  

I NTEGR I TY 

REV DATF: 

NASA - Manned Spacecraft Center 

MISSION lULlS 

PHASE RUL I NG 

LAUNCH A .  CONT I NUE M I S.S ION 

ORb i T  B .  I NH I B I T  TD&E 
(S- !VB) 
DOCKED c .  CONT I NUE M I SS I ON  

DO NOT UN:X)CK 

Tf)&[ D .  TERM INATE PHASE 

CONT I NUE LM EJEC T I ON  I F  LM I S  

PRES SUR I ZED AND TUIItJEL \vORK 

I S  COM!-' LETE 

ALL E .  CONT I NUE M I SS I ON 

LAUNCH A .  1 .  CON T I NUE � � S � I ON  

ALl.  2 .  ENTER NEXT BEST PTP 

LA liNCH B .  l .  ABORT ASAP 

ALL 2 .  ENTER ASAP 

SECT I ON  

CUES/NOTES / COMME�TS 

CONTINUE M I S S I ON  EXCEPT FOR 

MAJOR CSM PRESSURE VES SEL 
CONF IGURAT I ON  CHANGES 

B . REF ALTERNATE M I SS I ON A 

c .  1 .  INH I B I T  DOCKED DPS AND 
SPS BURNS 

2 .  NO-GO FOR EVA OR 

UNDOCK i f'.l;  

- -

A .  2 .  APPROX I MATt:U � riOUR� 
ARE REQU I RED TO DE-
PLETE CAB I N 02 Fflnt� 4 . -� 
TO 3 . 5  P S I A ,  W I TH 

0 . 456 LB/HR USAGt RATE 

(CREW + CAB I N  LEAK + 
TANK PRESS BLEED) 

GROUP PAGE 
-
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REV RULE 

A 1 0- 29 

I 

1 0- 30 

1 0- 3 1  

M I SS I ON 

APOLLO 9 
I 1 • ,� 'T � ' 

SECT ION 1 0  - CSM ENV I RO��ENTAL CONTROL SYSTEM - CONT I NUED 

COND I T I OI U�'ALFUNCT 10�< 

PR IMARY COOLANT LOOP 
fv\ALFUNCTI ONS 

A .  LCSS OF EVAPORATOR 

B .  LOSS OF RAD IATORS 

c.  TOTAL LOSS O F  LOOP 

SECONDARY LOOP 
MALFUNCTI ONS 

TOTAL LOSS OF LOOP 

LOSS OF ALL COOL ir-..G , PR I -
MAAY AND SECONDARY 

REV DATE 

N A S A  - Manned Spacecraft Center 

MISSION RULES 

PriASE RUL I NG 

LAUNCH A . l .  CONT I NUE M I SS I ON 

ALL 2 .  CONT I NUE M I S S I ON 
ACTIVATE SECONDARY COOLANT 
LOOP W I TH RAD I ATORS IN BY-
PASS AS REQU I RED TO MA I N-
TA l N PR I MAR Y  EVAPORATOR 
OOT TEMP < 60° F .  

ALL B. CONT I NUE M I SS I ON 

LAUNCH C . l .  CONT I NUE M I SS I ON 

DOCKED 2 .  CONT I NU E  M I SS I ON 

RNDZ 3 . TERM I N'l TE PH-\S E 

EVA 4. CONT I NUE MI S S I ON 

ALL s . CONT I NUE M I SS I ON 

ALL CONT I NUE M I SS I ON 

LAUNCH A .  CONT I NUE M I SS I ON 

ALL B .  TERMINATE PHASE ENTER NEXT 
BEST PTP OR ATP 

MAX I M\.M  OR B I T T IME : 4 HOUP.S 
EMERGENCY POWER DOWN FOLLOWED 
BY 1 . 5  HOURS OF POWER UP FOR 
ENTRY . 

SECT I ON 

A 2/ 15/69 CSM ENV I RONMENTAL CONTROL SYSTEM COOLANT 

" . , . .  

CUES/I  JOTl. S / ( l)l·\'11 I H S  

A . l .  REF MALF PROC --
2 . (A) MAl NTA IN '"ll< I RAD 

OUT TEMP - 20° F .  
(B)  WATER MANAGEMENT 

�AY D I CTATE ACT I VA 
T I ON AND DEAC T I VA-
T I ON OF S ECONDARY 
LOOP TO MA I NTA I N  
PR I RAD OUT TEMP 
BETWEEN 45 AND 
&0° F .  

B .  REF MALF PROC E C S - 1 4, 1 2  

US E PR I MARY LOOP I N  ADD ! -
T I ON T O  S ECONDARY LOOP 
FOR G&N OPERAT I ONS 

C . 2 . UNDOCK ! r-..G AND S TAT I ON 
KEEP I NG  MAY B E  PERFORMEC 

I 
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SECT I ON 1 0  - CSM ENVIRONMENTAL CONTROL SYSTEM - CONT I NUED 

NASA - Manned Spacecraft Center 

L MISSION RULES 

RLV RULf COND I T I Oi 1/fv'.A L F UNC T l UIJ PHASt RUL I NG CUES/NOTES/COMMENTS 

1 0 - 32 CONF I RMED LEAK OF GLYCOL 

COOLANT 

A .  W C �  1'-'IODULE LAUNCH A . l .  CONTINUE M I SS I ON 

ALL 2 .  TERMI NA-TE PHASE 2 .  DO N  SU I TS AND PURGE 
ENTER NEXT BEST PTP. D I RECT 02 
SELECT ALTERNATE M I SS I ON 
BASED ON T I ME AVA I LABLE 

B. IN SlJ I T  C I RCU I T  ALL B.  TERM I NCITE PHASE 

ENTER NEXT BES T  PTP . DOFF 
SUI TS AND USE FACE MASKS 
I F  REQUI RE D .  

I 

l \ '-

.. ( 
RULE NUMBERS 1 0- 3 3  
THROUGH 1 0- 3 9  ARE RESERVED 

M I SS I 0N RFV DAiC SE C T I ON GROUP �· /,, 

APOLLO 9 F ! Ntl  1 2 / 1 5/ 68 CSM ENVIRONMENTAL CONTROL SYSTEM COOLANT 1 0- -; 

" . ;., ' " "  : O!"''n -.�1 ..._ 



:1 . .... 

I 

() 

REV RULE 

1 0-40 

� 

A 1 0- 4 1  

I 
1 0-42 

10-43 

A 1 0-411 

I 

t 

,\1 1 55 / 0N 

APOLLO 9 

· - - - ·  ---�-

S E C T I ON 10 - CSM ENV I ROI'I-1ENTAL CONTROL S YS TE"1 - CONT ! NJED 

hASA - Manned Spacecraft Center 

MISSION RULES 

COriO I T  I m J/�.1\LFUI,JC T I 01 1 PHASE RUL I NG 

�OS S OF OVERBOARD DUMPS 

A .  NORr-'AL OVERBOARD DUMPS All A .  CONTI NUE M I SS I ON 
FROZEN OR BLOCKED 

B .  LOSS OF ALL OVERBOARD ORB I T  B . l .  ENTER NEXT BEST PTP 
DUMP CAPAB I L l TY (SOLO) 

ALL 2 .  CONTI NUE MI S S I ON 

(A) I F  LM I S  Ut-.NANNED, 
ENTER LM EARLY I F  
REQU I RED TO USE LM 
UR I NE S TORAGE BAGS . 

(B) I F  LM IS 1-'ANNED, TRANS 
FER UR I N E  COLLEC T ION 
BAG FROM LM TO C M  
CRE�N . 

WASTE WATER TANK LEAK OR ALL CONTI NUE M I SS I ON 
LOSS OF WASTE WATER 
STORAGE CAPAB I L I TY 

CONF I RMED LEAK I N  POTABLE 
TANK OR UNABLE TO TRANSFER 
FUEL CELL WATER TO POTABLE 
TANK 

LAUNCH A .  CONT I NUE M I SS I ON  
ORB I T  
(S- IVB) 
TD&E 

ALL B .  ENTER NEXT BEST PTP AFTER 
TANK I S  DEPLETED . 

LOSS OF SUIT LOOP WATER LAUNCH A .  CONT I NUE MI SS I ON  
REMOVAL CAPABI L I TY 

ALL 13 .  ENTER NEXT BEST PTP 
TERM INATE SUI TED OPERATI ONS 

UNABLE TO VENT S I DE HATCH EVA CONTI NJE M I SS I ON 
COUNTERBAL.MCE MECHANI SM DO NOT OPEN S IDE HATCH 

RULE NUMBERS 10-45 THP.�UGH 
l0-49 ARE RESERVED . 

REV DATE SECT I ON  

CUES/NOTE S/CO."Vv1ENTS 

A . l .  UTI L I ZE AUX I L IARY DUMP 
FOR UR I NE AND WASTE 
WATER D I S PO SAL . 

2 . BLEED 02 FROM WATER TANK 
THROUGH WAS TE MANAGEMENT 
OVERBOARD DRA I N  VALVE 
I NTO CAB I N .  

8 . 1 .  I F  POTABLE AND WASTE 
TANKS . • .  OR WAS TE TANK 
ALONE , . .  BECOMES FULL, 
FORCED WATER BOI L I NG  
W I LL BE NECESSARY TO 
ALLOW FUEL CELL AND/OR 
C YC L I C  ACCUMULATOR 
OPERAT I ON .  

2 .  M I SS ION DURAT ION W I L L  
BE DETERMI NED BY RE-
r-'A I N ! f'b  LM UR I NE  
S TORAGE CAPAC I TY .  

WHEN POTABLE WATER TANK 
BECOMES FULL, FUEL CELL 
WATER W I L L  BE DUMPED 
THROUGH OVERBOARD PRESSURE 
REL I EF VALVES . 

GROUP PAGE 
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SEC T I ON 1 0  - CSM E NV I RONMENTAL CONTROL SYSTEM - CONCLUDED 

f..: [ V  I TH� 

1 0- 5 0  MEAS DESCR I PT I ON 

l \ CAB I N  PRESS 
• SU I T  PRESS 

' TANK BlADDER PRE S S  

�o�\l SU I T  PRE S S  

(CUFF GAGES ) 

( � J SURGE TANK PRESS 

l OXYGEN RE PRE SS PRESS 

l v .... V;R !M ACCUN I�TY 
PR I M  PUMP OUT PRESS 

'it POTABLE H20 QTY 
"' WASTE H20 QTY 

� S EC S TEAM PRES S 
V SEC EVAP OUT TEMP 

I .... 't' SEC ACCIJI", (:TY 

I " V SlC PUMP OUT PRE S S  I 
1 l V PR I M  EVAP OUl TEMP 

'VI PR I M  S TEAM PR ESS I \1-- ECS 02 FLo.-J 

I '� 0
2 

fv\AN ! f'OLD PRESS 

'-V SU I T  COMP PRESS 

\� PR I �� RAD OUT TEMP 

" PR IM EVAP I NLET TEMP 

I " � S TEAM DUCT TEMP 

v \ol SEC RAD OUT TEMP 

APOLLO 9 F I �l 1 2/ 1 5/68 
I ':.C )  

NASA - Manned Spacecraft Center 
MISSION RUUS 

! I N S T R U M E NTATION REQUIREMENTS I 
fQ:J ON BOARD TRANSDUCERS CATEGORY REFE:.RENCE 

C F000 1 P METER COM-'ON } l CJF 1 0- 2 0  

C t C O l 2P METER C�ON 3 �, 
c r  0 1 : c r - - -- - - - - - - -

Ml,NDAFiRY 1 0 - 2 1  
- - - - - - - - -- - - - - - - - - ( tACH CREv.MAN) 
C i 0 U06P METER C()lvl."'tJN 1 0:0 1 0- 2 8  - - - - -- - - METER -- - - -- 2 ,_, 

C f 00 1 9Q M ETEF' C01'1! 10N 1 0" 1 0- 2 9 ,  

C F D 0 1 6P METER cow�m. 1- n 1 0- 3 2  

Ct' O O  1 OQ METER CO/ 'MOl J 1 C·F J O-Ijl , 
C F 0 009Q METER COI''!ION 2 M 1 0-42 

U O D 7 3P METF::R COM'-'Ot 1 l ; . i - 1 0- 3 0  
C F 0 0 7 1 T  1 1ETER COM-'ON 2 �-1 

( !  l J 72&._ METER C0/'1-\VN HD 

U G 0 7 0P METER COM'1JN HD 

C f 0 0 1 8 T  METER COM'-10N HiJ 
C F O rJ 3 4  METER COI·\"10N Hll 

C1  003 SR �1ETER COI·'MON HD 

c. ;  O u36P - - - - - - - - - - - HD 

C F D 0 1 5P METER COfv'MON HD 

CF0020T �:TER COI-'MON HD 

i.. F O l 8 1 T  ---- - - - - --- HD 

Cf' D O l  i'T -- - - - --- - -- liD 
S F 0 2 36T METER -- - - -- HD 

'ZJ;)�-� 

(:PCJUP f 'i\(,:_ -----------------------4��-- ----------------1--------· ---

CSM ENV I ROt-MENTAl CONTROL SYSTEM I NSTRUMENTAT I ON REQU I REMENTS 1 0-l 0 

""- -- "-- -�-----------------------------------------
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REV I TEM 

1 1 - l  

SECT I ON  l l  - CSM CRYOGENICS 

NASA - Manned Spacecraft Center 
MISSION RUUS 

G ENERAL 

THERE ARE NO CRYO FAI LURES FOR WHI CH THE LAUNCH/ I NSERT I ON PHASE WI LL BE TERM I NATED . FOR COMPLETE LOSS 
OF THE SY STEM RESULT I NG  IN THREE FUEL CELL FA I LURES ,  ENTRY W I L L  BE PLANNED I NTO PTP 2-1 .  THREE ENTRY 

BATTER I ES ARE CAPABLE OF SUPPORT ING THE LAUNCH, ONE REV OF POWER DOWN AND SCS ENTR Y .  

'-- -+-----t----------------------------------------··-------1 

1 1- 2  Q@.!l 
THE CRYOGEN I CS SYSTEM I S  REQU I RED UNTIL CM/SM SEP SO THAT THE ENTRY AND LANDI NG  PHASES WI LL t3E ENTERED 
I NTO W I TH FULL CONSUMABLlS POTENT IAL, THAT I S, FULLY CHARGED ENTRY BATTli< I ES AND ENTRY 02 TANKS . I F  

TH I S  CAPAB I L I TY I S  POTEtH I ALLY JEOPARD I ZED BY CRYO SYSTEMS DEPLETION O f<  !-'.\!. FUNCTION, M I S S I ON TERM I NAT I O�' 

PROCEDURES WI LL BE ENAC TED I N  WHA.TEVER T I ME FRAME I S  APPROPR IATE OR AVA l U-�LE . ANY ENTRY BATTERY OR 
ENTRY Oz USAGE I N  ORB I T  AFTER LOSS OF RECHARGE CAPAB I L I TY FROM THE CRYO � vs TEM WI LL REDUCE SUPPLY 
AVA I LABLE FOR ENTRY, LANC I NG , AND POSTLAND I NG .  

l l - 3  LOSS 0'· A CRYOGEN I C  TANK IS  DEF I NED AS : PRESSURE CAI'.NOT BE f"\A HHA I NED ABOVE 1..2.Q P S I A  FOR 0 2  AN D  ill 
PS I A  FOR Hz . 

1 1 -4 M I N I MUM REQU I REMENT TO CONT I NUE BEYOND A DA I LY GO/NO-GO PO I NT I S  SUFF I C I ENT OXYGEN AND HYDROGEN TO SUPPLY 
FUEL CELL AND cCS DEMANDS TO THE NEXT GO/NO-GO PTP PLUS 2 REVS (DR I F T I NG  F L I GHT PLUS GUI DED ENTRY 
MANEUVER . )  M I NIMUM REQU I REMENT TO CONTI NUE BEYOND A SPEC I F I C  ACT IV I TY PHAS E GO/NO-GO POI NT I S  SUFF I C I ENT 
OXYGEN AND HYDROGEN TO SUPPLY EPS AND ECS DEMANDS DUR lNG Tfil\ T PHASE PLUS THE T IME REQU I RED TO RECOVER 
FROM THE PHASE AND PREPARE FOR ENTRY . 

RULE NUMBERS l l- 5  THROUGH 
1 1- 9  ARE RESERVED . 

M I S S I ON  REV DATE SECT I ON  

APOLLO 9 FINAL 1 2/ 1 5/68 CSM CRYOGENI CS 

�'EC(TSG Form 292 ( AU(, 6c) 

GROUP PAGE 

GENERAL/MANAGEMENT I l - l  
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R F V  I TEM 

SECT ION 1 1  - CSM CRYOGENI CS - CONT I NJED 

NASA - Manned Spacecraft Center 

MISSION RUUS 

I SYSTEMS MANAGEMENT I 

1 1- 1 0 CRYO MANA-GEMENT 

A .  MANUA L  PRESSURE CONTROL W I LL BE USED AS REQU I RED TO MAINTA I N :  

1 .  TANK PR ESSURES GREATER ��� .llQ. PS IA 02 AND lQ.Q. PS IA FOR H2 

2 . QUANT I TY aALANCE W I TH I N � PERCENT o2 MO l  PCT FOR H2 

B .  CRYO TANKS W I LL BE ALLOWED TO VENT NORMALLY THROUGH TANK REL I EF VALVES . 

C .  02 TANK FANS AND H2 TANK FANS NORMALLY W I LL NO T  BE OPERATED I N  THE AUTO MODE . 

D .  0 2  TANK HEATERS AND Hz TANK HEATERS NORMALLY W I LL BE OPERATED I N  THE AUTO MODE . 

1 1 - 1 1  CRYO GAG I NG  

A .  ONBOARD CRYOGEN IC QUANT I TY GAG ING I S  PR IME . ACCURACY I S  ±2 . 6 5 PERCENT ( ±8 . 48 LBS 02, ±0 . 7 2 LBS 
H2) PER TANK . 

B .  MC C  CALCULATED QUANT I TY US I NG  PRESSURE VERSUS TEMPERATURE I S  BACKUP. 

RULE i'U'ISERS 1 1- 1 2 TtROUGH 
1 1- 1 9  ARE RESERVED. 

M I SS I Do"< REV DATE SECT I ON  
APOLLO 9 F INAL 1 2/ 1 5/ 68 CSM CRYOGENI CS 

Jo'F:C(';S-;  Fonn 292 < Ai , ot ) 

GROUP 
GENERAL/rw-w;EMENT 

PAGE 
1 1-2 
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RFV RUU: COND 1 T 1 ON/�\ALFUNCT I ON 

1 1 - 2 0  LOSS O F  ONE 02 AND/OR H2 
CRYO TANK 

l l - 21 LOSS OF BOTH 02 AND/OR Hz 
CRYO TANK 

RULE IVMBERS 1 1- 2 2  �0\.GI 
1 1-49 ARE RESERVED 

�' I SS ! ON REV DATE 

SECT I ON  1 1  - CSM CRYOGENICS - CONT INUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

P�li\Sf RUL I NG 

LAUNCH A .  CONT I NUE M I SS I ON  

ALL 8 .  CONT I NUE M I S S I ON 
M I SS I ON DURAT I ON  I S  FUNC T I ON  
O F  CRYO REMA. ! NI NG .  

LAUNCH A .  CONT I NUE M I SS I ON 
I F  LOSS I S  02 I SOLATE SURGE 
TANK PR I OR  TO 8 0 0  PS I A .  
ENTER 2 - 1  

ALL B .  TERM I NATE PHASE 
ENTER NEXT BEST PTP. 
MAX I MUM  ORB I T  T IME I S  4 . 7 5 
HRS FOR LOSS OF THRE E  FUEL 
C ELLS . 

S[C T f ON 

APOLLO � F I NA  • 2 1 1 5/ 68 CSM CRYOGEN ICS SPEC I F I C  
. ' . ,.. ·' . ' � . , , o_  ,., , ... � 

CUES /NOTES/COMMENTS 

B . l .  REF MR 1 1 -4 

2 .  REF ALTERNATE M I SS ION B 

A .  REF MR 1 1-1 

B .  I F  3 FUEL CELLS ARE 
LOST PR IOR TO CM/SM 
SEP,  SMJC ' S  W I LL BE 
I NOPERAT I V E .  

GROUP PAGE 
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1 1- 50 MEAS OESCR 1 PT I 

1, 
02 II 
02 

J 
02 lr 02 

' 
i \ H:2 ' I ri2 .. 

... . H2 
I ./ H2 I 

...... , oz 

I .. , G;; 
I 

I .,f H2 i 
H2 

! \' 
i 
I 

1 
I 

I 

I 
I I 
t 
I I 

'·' ; ·- �· I ' '  ;_, � --
APOl LO �� f1NA.l. 

t or:c. 

TANK 1 
TANK 2 

TANK l 
TANK 2 

TANK 1 
TANK 0 .. 
TANK 1 
TANK 2 

TA."4t: � 
- :.,�j,;_ 2 

TANK � 

r,;NK � 

' '\  j '  

QTY 
QTY 

TEM p 
p TEM 

QTY 
�TY 
TEM 
TE."' 

p 
iP 

PRe. 
PRe 

PRE 
PRE 

ss 
ss 

55 
s s  

1 2 / l )/ 6  

SEC T I ON 1 1  - CSM CRYOGENICS - CONCLUDED 

NASA - Moftnecl Spacecraft c.Mer 
MISSION IVUS 

["iNSyRUMENTAT ION REQUIREMENTS I 
� ONBOAAD TRANSDUCERS 

SC003 2Q METER CCH10N 
SCG 0HQ METER Cor+ION 

SC DO'+ l T  
SCOO!t2T 

SC003 0G "'ETER c� 
SC0 0 3 1 Q  "'ETER C�N 

SCD043T 
SC0 044T 
'S C O U 3 7 P  METER COf'+IOt, I 
SC CJ38P ME'rCR COI'+IOI'. � 
5C0039P METER. CCJI'-M)�, f S � .:�'<OP METER C0'-1t-'ION ) 

(;ROUP 

CATEGORY 

1 OF 2 
�·1Al\DATORY 

�1 ! GHLY DE S J RA8LE 

H I GHLY C'ES I RABLE 

1 (j i  2 
MANDATORY 

fi ! GHL Y DES ! RABL[ 

H I GHLY DES I RABLE 

1 Of' 2 

Ml\NDATCRY 

1 OF 2 
fv\A.NDAT� Y 

CSM CR 't'OGEN J CS I NSTRUMENTAT I ON REQU ! REI,'1UH : :  

] 

M I S S I ON  RULE 
REFERENCE 

1 1 -4 

1 1-4 

1 1 -4 

1 1 - 4  

1 1 - 3 , 4  

l l -3 , 4  

l l -4 
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REV I TEM 

A 1 2- l  LAUi�CH 

·----------�-·-- --·---·--·-.. ·-------------

SECT I ON 1 2  - C SM ELECTR I CAL POWER SYSTEM 

NASA - Manned Spacecraft Center 
MISSION R ULES 

l G EN E R A L  I 
LAUNCH W I LL BE COi� T I NUED AS LON:; AS SUFF I C I ENT ENERG Y  I S  AVA I LABLE TO PE RFORM AN ENTRY I NTO AT LEAST 

PTP 2- l .  THERE i1US T BE AT LEAST Ot-JE i�I N  BUS A/'[) ONE AC BUS OPERATI ONAL T O  CONT I NU E .  

� ------ ----- -------------------------------------------------------------------------------------� 

1 2- 2  

A 1 2 - 3  

THERE A R E  i�O FUEL C E L L  FA I LUR E S  FOR HH I CH THE LAUNCH PHASE W I LL B E  TERM I NATED AS LON:; A S  THREE ENTRY 
BATTER I E S ARE R81A I N I N:;  TO S UPPLY i-lA ! N  BUS LOADS . 

ALL M I S S I ON PHASES 

TO CONT I NUE THE M I S S I ON THE FOLLOW ! i\G MUS T  BE AVA I LABLE : BOTH MA I N  BUSES , 80TH BATTERY BUSE S ,  80TH AC 
BUSES , THE �TTERY RE LAY BUS , AND AT LEAST TWO FUEL \.E LLS ,  TWO BATTER I ES ,  AND TWO I NVERTERS . 

�I I SS I ON W I L L BE CONT I NUED AS LONG AS THE F U E L  C E LLS ARE CAPABLE OF SUPPORT I NG  DR I FT I NG  F L I GHT REQU I RE
MENTS ( W I THOUT BAHERY SUPP L EI'1ENT , AS DEF ! NED I N  THE F L I GHT PLAN) AND ENOUGH BATTERY ENERGY I S  AVA ! LABLE 
TO PERFORM A HY BR I D  DEORB I T  ( 8 0 F T / SEC CM RfS )  AND ENTRY PLUS 1 8  HRS POSTLAr-.D l NG  AND A ONE BAG FA I LURE 
UPR ! G HT I NG  ( 7 0 AMP-HRS TOTA L  I N  THREE BATTER I E S ,  OR 74 Ai-lP-HRS TOTAL I N  TWO BATTER I ES ) .  I F SM R C S  ONLY 
DEORB I T  CAPAB I L I TY I S  RESERVED, BATT ERY REQU I REMENT CAN BE DOWNGRAJ(J TO 5 2  AMP-HRS TOTAL I N  THREE 
BA T TE R I E S OR 56 AMP-HRS TOTAL IN TWO BATTER I ES .  

RENDEZVOUS 

t N  ADD I T I ON TO THE PRECED l i\G ,  TO BEG I N  AND CON T I NUE RENDEZVOUS ACT I V I T I ES TWO FUEL CELLS AP E p c QU I RED, 
AND E I THER THREE BATTER I ES OR TWO BATTER I ES AND THE BATTERY CHARGER ARE REQU I RED . 

1 2-4 BATTERY I S  CONS I DERED FA I LED I F :  

A .  OUTPUT < 3  AMPS WHEN CONNECTED TO A i-lA I N  BUS DUR I NG  SPS MANEUVERS (NCM I NA.l TOTAL BATTERY CURRENT 
FOR SPS MANEUVERS IS 20 � 2 Ai-lPS ) .  

B .  SUSTAI NED BATTERY CHARGER OUTPUT > 2 . 0  AMPS AND ALL LOADS REMOVED . 

1 2 - 5  AN A C  BUS I S  CONS I DERED FA I LED I F  ANY T WO  PHASES CANNOT B E  MA I NTA I NE D  > 9 5  VOL TS . 

1 2-6 AN I NVERTER I S  CONS I DERED FAI LED I F :  

M I SS ! �  

APOLLO 9 

A .  OUTPUT VOLTAGE O N  ANY PHASE > 1 30 VAC . 

B .  OUTPUT VOLTAGE ON ANY TWO PHASES < 9 5  VAC . 

REV DATE 

A 2 1 1 5/69 

SECT I ON 

CSM E L EC TR I CA L  POWER SYSTEM 

FEC(TS-; Form 2�)? i, N , b:) 

GROUP PAGE 
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1 2 - 7  
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SECT I ON  1 2  - CSM ELECTR I CAL POWER SYSTEM - CONT I NUED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

FUEL CELL I S  CONS I DERED FA I LED FOR M I S S I ON PLANN I NG  I F :  

A. FUEL CELL CANNOT SUPPLY SUFF I C I ENT POWER TO MEET I TS O�N PARAS I T I C  LOADS (5  AMPS PLUS I NL I NE HEATER 
POWER AS REQU I RED ) .  

B .  FUEL CELL H
2 

LOOP I S  CONTAM I NATED W I TH KOH . 

RULE NUMBERS 1 2-8 THROUGH 
1 2- 1 9  ARE RESERVED 

I S Y S T E M S  MA NAG EM E NT I 
1 2- 2 0  BUS MANAGEMENT 

A. FOR THREE FUEL CELL OPERAT I ON, ONLY ONE FUE L CELL W I LL BE T I ED TO BOTH MA I N  BUSES . FOR TWO FUEL 
CELL OPERAT I ON, ONE FUEL CELL WI LL BE TI ED TO EACH MA I N BUS . 

B.  I NVERTERS W I LL BE CONF I GURED SUCH TKA.T MAIN BUS A W I LL SUPPLY AC BUS 1 AND MA I N  BUS B WI LL SUPPLY 
AC BUS 2 ,  

C. MA IN  BUS VOLTAGE W I LL BE MA ! tHA I NED o- 26 . 5  VDC AND < 3 1  VDC . ONE FUEL CE L L .'AAY �E OPEN C I KCU I Ttu 
FOR OPT IM!Jvl VOLTAGE AND POI->ER MAI-<AGEMENT . 

D .  THE BATTERY CHARGER W I LL B E  USED T O  CHECK OUT A S USPECTED SHORTED BUS (EXCEPT MA I N  BUSES) AFTER A L L  
EQU I PMENT A ND  POWER SOURCES HAVE BEEN REMOVED FROM BUS . 

A 1 2 - 2 1  BATTERY MANAGEMENT 

M I SS I ON  

APOLLO 9 

A. BATTER I ES A AND B W I LL BE USED TO SUPPLEMENT MAIN BUS LOADS FROM T-75  S ECONDS TO I NSERT ION .  

B .  BATTER I ES A AND 8 WI LL B E  USED T O  SUPPLEMENT MA I N  BUS LOADS FOR S P S  MANEUVE R S .  BATTERY C W I LL BE 
ROTATED IN THE EVENT THE BATTERY CHARGER FA I LS TO MA I NTA I N  BATTERY BALANCE . 

C .  BATTERY CHARG I NG  W I LL B E  TERM I NATED FOR ONE OF TH E  FOLL� m;, �IH I CHEVER 

OCCURS F I RS T :  

l .  I NTEGRATED Af·1P-HOURS I NTO BATT£:RY BY CHARGER EQUALS I NTEGRATED AMP-HOURS OUT OF BATTERY BY LOADS . 

2 .  BATTERY CHARGER CURRE�IT DROPS TO 0 ,  4 AMPS 

D .  THREE BATTE R I E S  W I LL B E  T I ED TO THE MA I N  BUSES FOR DEORB I T  MANEUVER M�D ENTR Y .  

E .  BATTERI ES ARE CONS I DERED TO HAVE 4 0  AMP-HR CAPAB I L I TY I NF L I GHT AND 45 AMP-HR CPPAS I LI TY FOR 1 )S TLANO ! NG .  

F .  A S I NGLE BATTERY THAT CANNOT BE RECHARGED \/ I LL NOT BE USED EXCEPT DUR I NG  OEORB ! T, ENTRY, AND POST
LM.O I NG .  

REV DATE 

A 2 / 1 5 / 6 9  

SECT ION 
C SM ELECTR I CAL POWER SYSTEM 

GROUP PAGE 
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REV I TEM 

S EC T I (l-.1 1 2  - CSM ELECTR ICAl PONER SYSTEM - CQ'.lT rNUED 

NASA - Manned Spacecraft Center 
MISSION IULES 

1 2- 2 2  FUEL CELL MANAGEMENT 

A .  f- UEL C�LL W I LL B E  " SHUTDOWN" FOR THE FOLLOW I NG :  

1 .  SUSTA I NED CURRENT OUTPUT LE SS THAN 5 AMPS . 

2 .  FUE L C E L L  H
2 

LOOP I S  CONTAM I NATED W I TH KOH . 

3 .  REACTANT LEAKAG E JEOPARD I Z I NG M I SS I ON DURAT I ON .  

B .  FUEL CELL MA Y  B E  "OPEN C I RCU I TED" FOR THE FOLLOW I NG :  

1 .  S K I N  TEMP 'illu r: .  
2 .  TCE TEMP 1QQ°F , 

3 .  FA I LURE OF H2 PUMP OR GLYCOL PUMP . 

4 .  VOLTAGE MANAGEMENT . 

5 .  FUEL CELL CANNOT BE PURGED AND T I ME T O  GO I S  GREATER THAN PRED I CTED FUEL CELL L I FET IME . 

C .  FUEL CELL 02 PURGES W l LL BE DONE AT 1 2  HOUR I I�TERVALS . FUEL Ct:LL H2 PURGES W! LL BE OONE AT 48 HOUR 
I NTERVALS . 

D .  ADD I T I ONAL PURGE S  W I LL B E  I N I T IATED A S  OPERAT I ONAL COND I T I ONS D I CTAT E . 

E .  FUEL CELLS W I LL NOT BE PURGED UNDER THE FOLLOW I NG COND I T I ONS ; 

1 .  CONF I RMED H I GH PH I ND I CAT I ON .  

2 .  A��y C OND I T I ON WHERL KOH I S  L I KELY TO BE VENTED WTO THE H 2 OR 02 MAN I FOLD. 

F .  EACH H2 PURGE W I LL NORMALLY B E  PRECEDED B Y  2 0  M I NUTES OF H2 VENT HEATER OPERAT I ON .  

G .  FC I NL I NE HEATERS W I LL NORMALLY OPERATE I N  "AUTO" CONT I NUOUS LY .  

H .  REACTANT VALVES MUST REMA HJ OPEN AT ALL T I MES UN L E S S  THE FUEL CELL I S  DECLARED FA I LED . 

! .  ADD I T I ONAL POWER LOADS W I LL BE ADDED AS REQU I RED TO MA I NTA I N  FC RAD OUT TEMP > - 4 0  DEGREt S .  I F  
CRYO BUDGE T  JEOPARDI ZED OR RAD OUT TEMPS NOT MA I NTA I NED > -40 DEGREE S ,  F C  R AD  W I LL BE PLACED I N  
EMERGENCY BYPAS S .  

J .  F UEL CELLS MAY BE PURGED TO PRE C L UDE VENT J /'G  OF CRYO TANKS . 

1 2- 2 3  I NVERTER f'W.IAGEMENT 

I NVERTERS MAY BE REMOVED FR�� L I NE FOR ANY OF THE FOLLOW I NG  R�SONS : 

A .  I NVERTER TEMP •ill.°F 

[l ,  SPACECRAF T LOAD �EMENT 

RULE NUMBERS 1 2- 2 4  THROUGH 
1 2- 29 ARE RESERVED 

��------�--��-------T--------------------------------�------ -------------------�-----------4 
M I SS I ON RLV DATE SECT I ON 

APOLLO 9 F I NAL 1 2 / 1 5 / 6 8  C SM E LECTR I CAL POWER SYSTEM 

Jo'EC/TSG Form 292 ( Al , �t) 

GROUP PAGE 

GENERAL/MANAGEMENT 1 2- 3  

1 



• '-

l 

- ----- · ·- ·- · ·-- · - - ·· ·---- ... ----·- -- -- -

SECTION 1 2  - CSM E LECTRI CAL ?OilER SYSTEM - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

REV RULE. COND I T I ON/WILFUNCT I ON PHASf RUL I NG 

I I SPEC I F I C  M I S S I O N  R U L E S  l 
1 2- 3 0  LOSS O F  ONE FUEL CELL OUl - LAUNCH 

PUT < 5  AMPS 

ALL 

A.  CONT I NUE M I SS I ON  

B .  CONT I NUE M I S S ION 

1 .  OPEN C I RCU I T  FUEL CELL . 

2 .  RECO�F i GURE REMA I N I NG  TWG 
FUEL CELLS TO ONE FUEL 
C E LL PER MA I N  BUS ONLY . 

3 .  l F FUEL CELL CANNOT BE 
RESTORED PERfORM SHUTDOWN . 

-· -

I I 

\ 

' 

I 1 2 - 3 1  LOSS OF TWO FUEL CELLS 
OUTPUT < S AMPS EAW 

I 
' 

! 

r-q ss i ON  REV DATE 

I 

LAUNCH 

ORB I T  
(5- I VB ) 
ORB IT 
(SOLO) 

TD&E 

DOCKED 
EVA 

UNDOCKED 
RNDZ 

A .  CONT I NUE M I SS I ON  
AFTER 2 + 00 GET PERFORM : 

1 .  EDS AUTO/OFF TO OFF . 

2 .  I F  LOSS OF FC 1 AND 2 ,  
T I E  BAT C T O  MA I N  A .  

3 .  I f  LOSS O F  FC 2 AND 3 ,  
T I E  BAT C TO MA I N  B .  

4 .  i F  LOSS OF FC 1 AND 3 ,  
T I E  BAT C TO BOTH MA I N  
BUSES .  

B .  ENTER NEXT BEST PTP 
CONNECT REMA I N I I'-b FUEL CELL 
TO BOTH MA I N  BUSES 

c .  ENTER NEXT BEST PTP 
TERMINATE TD & E 

D .  ENTER NEXT BEST PTP 

E .  ENTER NEXT BEST PTr 

l .  TERM I NATE RNOZ 

2 .  PERFORM CSM/LM F I NAL �EP 

S E C T I ON  

CUES/NOTES/COMMENTS 

B . 1 .  REF MI\Lf rROC .5fU 

2 .  REF ALTERNATE M I S S I ON B 

B .  ONE ENTRY BATTERY W..Y BE 
USED TO SUPPLEMENT REMA I N-
lNG FC FOR G&N AL IGNMENT 
PR I OR  TO DEOR B I T .  

D .  I VT AND SETUP FOR UNMANNED 
APS BURN MAY BE PERFORMED . 

E . 2 . SETUP FOR UNMANNED APS 
BURN MAY BE PERFORME D .  

GROUP PAGE 
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Rt" V RULE 

S EC T I ON  1 2  - CSM ELEC TR I CAL POWER SYSTEM - CONT I NUED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

COr<n I T  I ON/f"ALFUr�CT I ON RUL I NG CUES/NOTES/COMMENTS 

1 2- 3 2  LOSS nF THREE FUEL CEL L. S 

A .  OUTPUT .:1 0  A/v\PS EACH 

B .  

c .  

TOTAL O UTPUT CAPA.
B ! L I TY I NSUFF I C I ENT 
TO SUPPORT DR I FT I N� 
F L IGHT LOADS 

TOTAL OUTPUT CAPA
B I L I TY '2£ AMPS AT 
1-1A I N  BUS VOLT AGE OF 
2 G . S  V;:JC 

LAUNCH 

1\LL 

ALL 

A . l .  CONT I NUE M LSS I ON A . l . (A) I F  TOTAL OUTPUT CAPA
B I L I TY LES S  THAN 8 
AMPS AT 2 2  VDC , SMJC 
W I L L BE INOPERA T I VE 
FOR CM/SM SEP . 

(A) AFTER 2 + 00 EDS AUTO/ 
OFF TO OFF . 

( B )  T I E BAT C TO BOTH 1·1A I N  

BUSES 

(C) POWER DOWN 1\T l t'-;SER T J :X' 
ENTER 2 - 1  I F  F UE L  C E LLS 
C:·J<NOT BE RESTGREC . 

2 .  ENTE R NEXT BFS T  PTP A . 2 .  4 . 7 5  HJURS L E F T  IN ORB I T  
BEFORE DEOR B I T  f"ANEUVER . 

B . l .  

2 .  

C . l .  

2 .  

ENTER NEXT BEST P I P  B . l .  
MAN I PULAT I ON OF C YC L I C LUA[J S 
�� I LL BE ATTEMPTED TO r"'l\ I t  i-
TA I N  VM > 26 . 5  VDC 

NOT APPL I CABLE 

ENTER NEXT BES T ATP GR PTP C.  1 .  

NOT APP L I CABLE 

89 AMPS REPRESl.NTS MAX I 
MUM DR I F T H(; F L I GHT RE
QU I R EMENTS (G3  AMPS 
AVERAG E ) . 

BASE D  ON FC OUTPUT AND 
BATTERY ENERGY R EMA I N I N:;  
3 6  AMPS R E PRES ENTS M I N I 
MUM POWER TO SUPPORT S / C  

S YS TEMS I N OR B I T .  

i 1 �-�--�---------------------,_-------+--------------------------4------------------------4 

II ! 1 2- 2 3 
l 
' 

I j I 
I I 

APCLLO 9 

LOS S  OF THREE FUEL CELLS LAU�<CH 
f 'LUS ONE BATTER Y C URRENT ! 
· S 0 ., C,F· LOAfJ :"A I  E I THER 
R EMA I N I NG  BATTERY 

RULE NUMBERS 1 < - 2 4  THROUGH 

1 2 - 3 q  ARE RESERVE D .  

REV DATE 

ALL 

A .  II.BORT 

B .  ENTER NEXT BE ST ATP OR PTr 
PERFORM EMERGH<CY POWER OUW�; 

S E C T  I ON 

A .  A SSUMES ALL THREE FUEL 
C E L L  CURRENTS :. 5  AND BAT
TERY C i l ED TO BOTH MA I NS .  

B .  2 . 4  HOURS LEFT I N  ORB I T  
BEFORF tJEI JR B I T  f"ANEUVER . 

GROuP PAGt. 
F J NA  1 2 / 1 5 / 6 8  C S '1  ELECTR I CAL POWER S Y STEM FUE L CE LLS 1 2 - S  
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SEC T I ON 1 2  - CSM ELECTR I CAL POWER SYSTEM - CONTI NUED 

corm I T I 0N/I".t.. L FU�JCT I ON 

LOSS OF ONE ENTRY BATTERY 

(OUTPUT �3 AMPS WH�N T I EO 

TO MA I N  BL:S )  

UI S S  O F  TW O  ENTRY BAT-

Tf.R l lS UJUTPUT · 3 AMPS 
:C:ACH WHD' CONNECTED TG 
1·'\.A Pl BUS) 

LOSS OF BATTERY CHARGER 

RULt �JUMB£:RS 1 2-�3  THROU:.� 
1 2- 4 9  ARE R E S ERVED . 

NASA - Manned Spacecraft Cenhtr 
MI�SION RULES 

PHASf RUL I NG 

LAUNCH A .  CONT INUE M I SS I ON 

1 .  EDS AUTO/OFF TO OFF 

2 .  I F  LOSS OF BAT A, T I E  BAT 
C TO MA I N  A 

3 .  I F  LOSS OF BAT " u ,  T I E  BAT 

C TO MA I N  B .  

srs B .  CONT I NUE M I SS I ON 
�\ANEUVER /·'lANE LIVER ON REMA I �W .G  BAT T E R Y  

AL L c .  CONT I NL:E M I SS I ON 

USE REMA I N ! �  TWO b�T S DUR. l r  ,, ; 
SPS BURNS AND ENTF: Y .  

I .A.I !�J\1 < A .  CONT ! NL:E M I SS I ON  

1 .  EDS AUTO/OFF TO OFF . 

� L '  ENTER 2- 1 POWERED DCJI·." i .  

I S PS B .  C ON T I NUE MANEUVER I i'W'lEUVER ENTER NEXT BEST PTP I F  f, i  
LEAST TWO BATTER I ES CAJ.lrJOi I BE R E STORED 

Al L c .  Er-JTER NEXT BEST PTP 
IF AT LEAST TWO BATTER I E � 

CANNOT BE RESTORED 

I A L L  CONT I NUE M I SS I ON  
ROTATE BATTERY C FOR BURNS TIJ 
MA INTA I N  BALANCED BATTER I E S 

CUES/NOTE S / COMMENTS 

REF /"AU- PROC EPS- ':> 

BATTERY CHARG H¥:. NOT REQU I RED 
FOR NOM I NAL M I SS I ON PLUS 
HYBR I D  DEOR B ! T  AND 1 8  HOURS 
POSTLAND I I'G  W I TH ONE BAG FA I L  
URE UPR I GHT I  � .  

11 1 SS I ON  REV� ____ D_A_
T

_f ____ _,�------------�

S

_

E

_

rT

�

I ON

�---------------f----------�

G

�

R

�

O

�

U

:

P 

__________ � __ :r:A
G
�E�� 
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M l  S S ! ON  

APOLLO g 
- /. •' . 

SECTI()il 12 - CSM t!(l!CTR I CAL �R SYSTEM - Ca-ITJNUEO 

NASA - Manned Spacecraft Center 
MISSION RUUS 

CCN[) I T l mUMAL FUNCT I ON PHASF RUL I NG 

MA I N  BUS T I E  MOTOR SW I TCH 
FA I LURES 

A .  ONE MOTOR SW I TCH FA I LS LAUNCH A . l .  CQ'.IT I NUE M I SS I ON 
OPEN 

(A) I F  MOTOR SW ,�JC ,  T I E  BAT 
C TO i'VI I N  bUS A 

( B) I F  MOTOR SW 6/C , T I L  L:AT 
C TO t·1A I N  GUS B 

ALL 2.  CONT I NUE M I SS I ON 

CLOSE AL TERNA TC t-''OTCR SW AND 

USE MA I N  BUS T I E  C8 ' S  AS 
MOTOR SW I TCHES 

B .  ONE OR BOTH MOTOR Svl ALL B. CONT I NUE M I SS I ON 
FA I LED CLOSED USE CB ' S AS MOTOR SW I TCHES 

I 

I 

REV DA rE SECT I ON  

CUES/NOTES/COMMENTS 

A . 2 .  BATTER I ES MUST BE 
CHARGED THROUGH OPE�; 

MOTOR SW , LEAVE bAT RL Y 
C . B .  C LOSED FOR CHARG I NG .  

B .  I F  BOTH MOTOR SW I TCHES 
FA l L  CLOSED, BATTE R I ES 

CANNOT BE CHARGE D .  

GROUP PAGE 
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SEC T I ON  12 - CSM E LECTR I CAL POWER SYSTEM - CONTINUED 

NASA - Manned Spacecraft Center 
MISSION lUllS 

R: . v  R 1 JLL eX•' �f' I T  I 0' :W.I\LFU� JCT I o: ; PHA';[  RUL I NG 

• 
1 2- 5 1  MA I N  BUS ShORTED CAUS H•; 

FUEL CELL REVERSE CURREr � 

D I SCONNECT 

!- ,  FUEL C E L L  2 D I SC(.Nr,t.C LAU��CH A . l .  CONT HJUE /� I SS I ON 

F Ra-1 �'A I N  A 
(A) PLACE EDS AUTO/ OFF TO 

O FF . 

(b) T I E  BAT C TO MA IN A. 

(C) I NVERTER 3 TO AC BUS 

NO . 2 .  

I ( D) POWER OOviN �\A I N  BU:, b .  

I A l. L  2 .  ENTER NEXT B E S T  PTP I F  BUS 

f\IOT RESTORE G .  
POWER DOWN MA I N  BUS B .  

I B .  f v E L  CELL 2 D I SCO� .;,: .�.. 7 . .At ,�.Ui B . l .  CGNT HJUE /-'. ! S S I ON 

FRO�� "\A U: 8 j (A ) PLACE EDS AU i u /CIF TO 

OFF . 

' ( B )  T I E BAT C TCi  I"A J N  BUS 
b .  

i ! ' 
i I ( C )  J NVERTlR ) ru ;..,c bUS 
I I NO . l .  

! ! 

I 
(D) PUWEP DQ\-,N 1•\/1 1 N BUS A .  

I ( E )  SW I TCH TO SECOND A R Y  I 
I 1 MBL S YSTEM. 

I I :,1 ' 2 .  ENTER NEXT BFS T PTP 

I I F  BUS NOT R E STOR.F D .  

Pa..IE R  i 'QV.I�i MA I tJ BI IS ;.., 

c .  f1AHJ BUS SHORTED > / '  rt· � ·o r  C . l .  � 
AMPS AND FUEL CELLS 
CANNOT BE D I SCONNECTED 

FROM SHORTED BUS . 

At .L 2.  ENTER tiEXI REST PTP 

T F  1"\ATN BUS NOT RESTORED . 

. 

M :  ss r nr :  S E  C T ! O�< 

I 

A . l .  

2 .  

b . l .  

CUES/NOTES/COMMENTS 

>� AMPS SHORT ON MAI N  
8 W I LL CAUSE REVERSE 

D I SCONNECT DUR I NG  LAUNCH 

MALF E PS- 3 . 

REF MALF PROC EPS 'i S R - :>  

> 7 9  PMPS SHORT ON 1-1AH� 
A I'll LL CAUSE Rt:VERSt: 
D I SCOI;i�[CT r,UR i t\G  LAUI-.CH 

B . l . (E )  TV C  (.M8L OR ! VE, 
P, y -7 . 

c .  1 .  FA I LURE OF MOTOR SW ITCH 
TO D ! S CONNFC T  FRa-'. 
SHORTED BU'• I ND I CATED BY 
FC SHORTED BUS T/B GRAY . 

C . 2 .  I f  FUE L CELL FEED C I R-
C U I  TRY SHORTED, CLOSE FC 

REACTANT VALVES • 

GROUP PAGE 
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SEC T I ON  1 2  - CSM ELECTR I CAL POWER SYSTEM - CONTINUED 

NASA - Manned Spacecraft Center 

CONf'l I T l  ON/MAl FUNC T l  0�< 

A .  BATTERY 
1\J·IPS 

b .  BAT TERY 
; ,  AMPS 

-·-- -

BUS SHORTE:O 

BUS SHOr-: I L 

- -- -· 

! ". TT::.R Y R ELAY bUS 

A .  SHOi< T :-> 2 • 0 AMPS 

b .  SH<.1RT < 2 .  0 Ai'lt-'S 

Rul':. i ,Vf"18 E iC S  1 2- 54 Ti1RCJLG 
1 2 - 5 �  ARE RES E RVED . 

PHASE 

LAI JNCH 

Al l 

r,u 

-··- -

l A i 1 JCH 

Al l 

I 
ML L 

I 

MISSION RUUS 

RUL I NG 

A . l .  CONTI NUE M I SS I ON 

(A) PLACE EDS AUTO/OFF TO 
OFF . 

( B )  OPEN A S  SOC ! A  l E D  r 1A  I N  

BUS TO BAT BUS C . B .  

( C )  T I E  a.; T c fO ASSCJC I ATED 

r'A I N  BLS .  

2 .  ENTER NEXT bt S T  P T P  

I F  bUS NOT R E STORED 

l L  CONT I NUl M I SS IOIJ  
REMJVE POWE•< F RCX· BlJS EXCEPT 
FOR .MANEUVERS AND HHRY 

A . l .  C ON T I  NUl �� I SS I Q,\; 

2 .  ENTER NEX T BEST rTP 

OPEN BATTERY BUS fO BAT TERY 
R ELAY BUS C B ' S .  

B .  C ON T  l l ,uE M I SS I ON 

CUE S / NOTE S / COMMENTS 

A. l .  >22  AMPS W I LL CAUSE 
BATTERY BUS VOLTAGE TO 
BE � MA I N BUS VOLTAGE . 

A .  2 .  R f  mVE POWER rRU-1 BUS, 

I f- SHORTED !: 1 0  AMPS. 

f 'OWER BUS JUST PR I OR Tu 

ENTRY TO rv\A HH:>. l N S ECS 

REDUNDANCY .  

A . 2 .  REF MALF PROC EPS-SSR - 2  

8 .  PLACE BATTERY A ONLY TO 
BAT RELAY BUS AND CHARGE 
BAT B CON T I NUOUSLY W I TH 

BAT B POWER ENTRY AND 
POST L.ANDI �JG CB OPEN . 

(()(\IS I DER BATTERY CHARGER 

LOST FOR M I SS I ON  PLAI\I'IJ I !'l;  
1-'IALF EPS SSR-2 

j r-�---�--.---------�---L--·----���----------.-----�----------�----� '·1 I ..; :> I ON R E V  DAlT S E C T I ON  GROUP PAGE 
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SECT ION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

REV RULE 

1 2- 6 0  

1 2- 6 1  

CQND I T I ON/f"ALFUNCT I ON 

LOSS OF n-10 I NVERTERS 

LOSS OF ()'\IE AC BUS Cn·IO 
PHASES CANNOT BE MA I NT A I NED 
>95 VAC) 

1 2-62 LOSS OF BOTH AC BUSES 

RULE NUMBERS 1 2- 6 3  THROLGH 

1 2-69 ARE RESERVED. 

M I SS I ON  REV DATE 

LAUNCH 

ALL 

' 

LAlJt ICH 

ALL 

LAUNCH 

ALL 

RUl_ I NG 

A. CONT I NJF M I SS ION 

8 .  ENTER NEXT BES T  PTP 

A. CONT I NUE M I SS ION 

B .  ENTER NEXT BEST PTP 

A .  AP.ORT MODE I OR MOD E  I I 

B .  

1 .  OPEN D I RECT 0 2  FOR S U I T  
VENT I LAT I ON .  

2 .  I F  AFTER MODE I I ,  ENTER 
2- 1 PTP. 

--

ENTER NEXT BEST PTP OR ATP 

I F  SU I TED, REMOVE HELMET AND 
G LOVl S .  I F  T I ME  PERM I TS , RE 
MOVE S U I TS .  I F  CAB I N  DEPR E S 
SUR I ZED, U S E  D I RECT 02 UNT I L  

CAB I N  I S  REPRESSUR I ZE D .  

SECT ! OI·j 

APOLLO 9 I NAL 1 2/ 1 5/ 68 CSM E LECTR I CAL POW E R  SYSTEM 

CUE S/NOTES/COMMENTS 

A .  REF MALF PROC 
PLACE REMAI N I NG  I NVERTER 
ON BOTH AC BUSES . 

A. RE F  MR ----

A . 2 .  I N I T I ATE CONT I NUOUS FC 
H

2 
PURGE FOR COOL ING . 

B .  ENTER W I TH I N  1 - 1 / 2  HOURS . 
IN I T tt.TE CONT I NUOUS FC 
H

2 
PURGE FOR COOL I NG .  

GROUP PAGE 
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A 1 2- 7 0  MEAS DE SCR I PT I 'JN 

AC BUS ! Y E LLOY-
4C BUS 1 �A VAC 
�C BUS 1 • B  VAC 

/;C BUS 1 : C  VAC 

,\C BUS 
f..C BUS 
c\C BUS 
/-..<_ BUS 

2 ;; VAC 
2 , .· VAC 
2 : <. VAC 
2 ! EL LOW 

1-'A I N  BUS A VDC 
MA I N  BUS B VDC 
MT BLJS A VDC 
MT BU:; B VDC 
BAT R E LAY BUS VDC 

BAT A CURRENT 
MT B CURRENT 
BAT C CURRENT 

FC 1 C URRfNT 
FC 1 02 FLO 

Ft 1 H2 F LO 

f ._ 2 CURRENT 
r' �  2 02 FLO 
FC 2 H2 FLO 

FC 3 CURRf:: !'1 
FC 3 02 FLO 

FC 3 H2 FLO 

BAT CHARGtR CURRENT 

FC l SK I N  TEMP 

FC 2 S K I N  TEMP 
FC 3 S K I N  TEMP 

FC l COND TEMP 
i C 2 COND TEMP 

f'C 3 COND TEMP 

F C  1 RAO 0 . TEMP 

r C  2 RAD OVT TEMP 
FC '• RAD OUT � '"."''P 

BAT MAN I FOLD PRl. · '.i 

! NV l TEMP 
P•V 2 TEMP 

! NV ' TEMP 

FC 1 PH 
fC 2 PH 
FC 3 PH 

SEC T !  ON 1 2  - "SM E LE C T R I CAL POI'!E: R S Y S TEt·\ CONC l DED 

NASA - Manned Spacecraft Center 

MISSION RULES 

[J N ST RUMEN T AT ICJN REQUiREMENT}] 

C C 0 2 06V 
C C 0 2 07V 
CC 0 2 1 0V 
CC 0 2 1 1  V 
C C 0 2 3 2V 

C C 0 2 22C 
CC 0 2 23C 

CC U 2 24C 

SC2 1 1 3C 
S C 2 1 42R 

SC 2 1 3 9R 

SC 2 1 1 4C 
S C 2 1 43R 
SC 2 1 4 0 R  

SC2 1 1 5C 
SC2 1 44R 
SC 2 1 4 1 R  

, ::. 0 2 1 5C 

SC 2 08 4 T  
SC 2 0 8 ST 
SC 2 0 8 6 T  

:oC 2 08 1 T  

SC 2 0 8 2 T  

SC 2 0 8 3 T  

S C 2 0 8 7 T  
S C 2 0 8 8T 
SC ?089T 

CC0 1 7 ) <  
C C 0 1 76T 
CC 0 1 7 7T 

SC 2 , £ OX 
SC 2 1 6 1 X 
SC2 1 6 2 X  

,\1C\oiS 
METi ·. 
MET t. k  
METEf.o 

METER 

METeR 
,'1ETEF 
�1CWS 

l",f::TER 
Mt::T E R  
METER 
METER 
METER 

ME TER 
METER 
MEE �  

ME T E R  

METER 
METER 

1-'.ETER 
METE R 

'�t TER 

METER 
METE.R 
ME TER 

:�ETER 

METER 
ME TER 

METER 

METER 
METER 
METER 

>AETER 
�<ETER 
''1ETER 

METER 

r�cws 
MCWS 
MCWS 

TALKMCK 

TALKiilACK 

TALKOJ>,CK 

TfV\NSDUCE.R:, 

SEPAKATE 

SEPARATE 
SEP'\RATE 
SEPi�RATE 
S E P/,c<ATE 
SEPARATE 

C c:.MM.ON 

CO"MQN 

CCffiON 

CCJ.VMON 
CQ.VMON 

CCJ.VMON 

CO'"MMN 

Co.vMOt·: 

CO"'MOt'. 

} 
} 

Cc:M-10N l 
CO"'MO"' I, 
COMMON j 

CC:ffi<Y , 
((y,"'QQ� 
C OVMON 

c�''• 
(CJI-'M:)I,, 
CQYMOI� 

( :1"MMN 
v:� 
CCM-0, 

C(� 
C Jv'MON 
L �N 

ri J :.� H L  Y 
H I .:JiiLY 
H I G . 1 L Y  
H I GHLY 

H I GHL Y DES I RA B L L  
r 1 ! GHLY D!c S J ;U,c LL 
H I GHLY � t S I RABLE 

2 OF 3 MANDATCRY 

1 r . � t. �·,..�A.NDt\ Tlli� Y  

H ! GHL Y D E S  l i�f '  f: 

H I GHLY DES I RABLE ) 
H i GHLY DES I RABLE

j
� 

r1 ! G H L Y  DES I RABLE 

H I GHL ' UES I RABLE I 
H I GHL 'f DE'o I RABLE 
H I GHLY :;r_ : l RABLE � 
,-' : ::..riL Y [If: .c .  "'.ABLE � 
•- : J' ;L Y DES l i-IABL.E: ( 
H I GHLY DE S I ABL [ ) 
H I GHLY DES I RABLE 

H I GHLY Dt. S l RABLE 

1-' I GHLY ! ;� S l P,A BLE 

� ! GrlLY DES I RAiKE 

H l . , '1L Y DC::. RABLE j 
H !GnLY D E S  RA 8 LE \  
H IGML1 �ES RABLt ' 

1-()TE : USE HAT C I N  L I EU ' IF BATTERY WI TH LO:,T I NS T 

.' H SS J O�� Rule 

RE:. Ft: RE t"C l 

r z- s , b , o l 

l 2 - 5 , E, , 6 1  

1 2 - 3 2 , 5 2 , 2 0C 
1 2- 2 2  

1 2 - 4 , 3 3 , 40 , 4 1  

1 2- 7 1  ) l ,  3 2 ,  3 3 ,  
2 2A 

l 2 - 7 , 3 1 , 3 i' , 5 3 , 
2 2A 

1 2- 7 '  .' l ,  3 2 , 3 3 ,  
2 2A 

1 2 - 2 2 5  

1 1 - 2 2 8  

1 2 - 2 ?  I 

1 2 - 2 2 E 

RFV DATE J-.....1.----f---,.------r----- ------ ------.--- ------------r------1 
GRGU_P-----------+-''_:.._�_E ____ -1 

APOL LO 9 
�������-A���2�/�1�5 /�6-q�· �-c_· ��-- -· · E_C_T_R_I_c_A_L_r_D_· w_E_R�S-YS_T_���������-N�S-T�R�N�T l �  REQU I R EME�TS 
Jo'EC/TS"; Fo:r'fl', 292 i AUC ct) 

1 2 - l l  
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RLV I TFM 

-'' l C. c: T ON 

APOLLO 9 

! 

RFV DATE 
F I Nt\L 1 2/ 1 5/68 

Jo'EC, TSCi Form 292 ( AUC, 6c) 

SECT I ON  1 3  - CSM CO'-'MUN I CA T I ONS I NSTRLMENTAT I ON  

NASA - Manned Spacecraft Center 
MISSION lULlS 

TH I S  

SECT I ON 

HAS BEEN 

DE LETED 

ALL DATA FORMERLY CONTA I NED 

I N  n-n s  SECT I O"J  I S  NOW I N  

SECTION 32 . 

SECT I ON GPOl_ ;> 
CSM COMMUN I CATIONS / I NSTRUMENTAT I ON  

---------------------------------�--------------------------------- - -------------------�--------�� 

I 

l )  ",(, 

l 7 J 
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REV I T EM 

SECTION 14 - CSM SeQUENTIAL 
NASA - Manned Spacecraft Canter 

MilliON lULlS 

I GENERAL ] 
1 4- 1  � 

THERE ARE I'{) SEQUENT IAL fv'ALFUNCTIONS FOR WH I CH LAUNCH WILL BE TERM I �TEO. 

14-2 I F  /!IN ENTRY BATTERY I S  LOST, TI-E E OS  WI LL BE FLOWN OPEN LOOP. 

1 4-- 3 ALL M I SS I ON  PHASES 

TO CONT I I'UE THE M I SS ION, BOTH PYRO BUSES .AND BOTH LOG I C  BUSES ARE REQU I RED. 

14--4 SEQUENTIAL LOGI C  BUS I S  CONS IDERED FA I LED I F :  

A.  VOLTAGE <22 VDC At-0 UNt>.BLE TO ACTI VATE RCS E�BLE AW/CP. SU\ SEP RELAYS (C00 1 70X AW/r::R C00123X 
SYSTEM A, CD0 1 7 1X AND/OR CD01 24X SYSTEM 8 ) .  

B .  LOGIC BUS SHORTED > 1 0  AMPS . 

1 4- 5  PYRO BUS I S  CONSI DERED FA I LED I F : 

A. S�TED > 1 0  AMPS 

B .  FAI LURE TO PERF� /!!NY SEQUENTIAL Fu-;GTION WI TH SUSPECTED FAI LED PYRO SYSTEM. 

RULE M.MBERS 14-6 THROl.GH 
14-9 ARE RESERVED 

M I S S ! �  REV DATE 

APOLLO 9 F I NAL 12/15/68 
FF:C/':"2· � fonn .:::92 \ Ac , ot) 

SECT ! �  

C SM  SEQUENT IAL 

GROUP PAGE 

14-1 

1 



(_ 

Rf.V I TEM 

S ECTION 14 - CSM SEQUENTIAL - CONTINUED 
NASA - Manned Spacecraft Cttnter 

MISSION RULES 

I MANAGEMENT I 
1 '+- 1 0  ARM I I'X;  O F  THE SEQUENT IAL SYSTEM W ILL BE PERFORMED WHilE I N  CONTACT W I TH  A GROlN:l TELEMETRY S I TE.  THE 

F L IGHT CREW WI LL ARM THE LOG I C  BUSES AN:) THE STAN:> BY F� A GO FRCf'l. THE GROUNJ TO PROCEED W I TH ARM IJ\G 
THE PYRO BUSES. 

RULE I'U1BERS 1 '+- 1 1  Tt-RQU;H 
1 4- 1 9  ARE RESERVED 

M I S S I ON  REV 0ATE SECT I ON  

APOLLO 9 F I �L 1 2/ 1 5/68 CSM SEQUENT IAL 

GROUF PAGE 

MAJIWi EMENT l'+-2 



REV RULE 

1 4- 20 

14-21 

(_ 

1 L;-22 

1 4- 23 

M I SS i ON 

AF'(" LLO 9 " .. J,.. - ' 

CQ� i T I ON/MALFUNCT I ON  

S EQUENTIAL LOG IC BUS A 
OR B < 22 VOC AND UNABLE 
TO AcT I VATE RCS ENABLE 
At-IJ/CR SLA SEP RELAYS 

PYRO BUS A OR B �3 5 VDC 

A. 51-()R TED > l 0 AMPS 

B .  SI-()RTED < 1 0  AMPS 

c. PYRO BUS TM READS 0 
VOC AND PYRO BAT 
ONBOARO > 35 VDC 

TeLEMETRY I ND I CATES AN EDS 
VOTE I NPJT l, 2, OR 3 

LET JETT I SON MOTOR DOES 
NOT F I RE 

REV DATE 

SECTION 14 - CSM SEQUENTIAL - CONT I NUED  

NASA - Manned Spacecraft C.nMI' 
MISSION RULli 

PHASE RUL I NG  

! SPECIFlC M l  S SION RULES I 

LAUN:H A .  CONTl 1...J� MI �SION 
ENTER �- 1 I S  BUS NOT 
R ESTORED 

ALL B .  TERMI NATE OPERAT IONS 
ENTER !'EXT BEST PTP I F  
BUS NOT RESTORED 

LAUNCH A . l .  CCWTI!::f&. M I SS I ON  

ALL 2 .  TERMINATE OPERATIONS 
ENTER NEXT BEST PTP 

ALL B. CONT I NUE M I S�I!l:j 

LAUNCH C . l .  CONTINUE MISSION 

ALL 2 .  ATTEMPT FlM:TION US I!:§ 
SUSPECTED FAILED BUS ONLY : 

(A) IF FUI't:TIClll �L1 
CONT IN.JE M I S S I ON  

( B )  I F  FUNCT I ON  DOES I\OT 

�K l'«)RMALLY I St!t5B. 
NEXT BEST PTP 

LAUNCH CONT INUE M I S S I ON 

A. I F  Am ENTRY BATTERY < 2 2  VDCI 
EDS AUTO/OFF SWITCH TO OFF 

B .  ALL ENTRY BATTER I ES > 2 2  VDC :  
CHECK CORRESfiOI\DI!IG EDS 
C . B . ' S  11 2, OR �  CLOSED 

LAUNCH CONT I NJE M I SSION 
ATTEW'T JETT I SON PER CREW 
CHECKL I ST EMERGEN:Y PROCEDURE 

SECT I ON 

I NAL 1 2/ 1 5/68 CSM SEQUENT IAL SPEC I F I C  
.-, �, ... I ' • � -� ) ' 

CUES/NOTES/COMMENTS 

CD0 1 7 0X AND/OR CD0 l 23X SYSTEM 
AI CD 0 1 7 1 A  AND/OR CD0124X 
SYSTe1 B 

A . 2 . USE BATTERY T I E  FOR 
PYRO POWER TO AFFECTED 
BUS 

B .  USE BATTERY T I E  FOR PYRO 
POWER TO AFFECTED SUS 

C . 2 .  ASSUME PYRO BAT VER I F I E  
> 3 5  VOC PR I CR  TO 
ARM I I-G .  I F  ENTRY BAT 
USED I N  L I EU OF PYRO 
BAT 1 VOLTAGE SI-OJLD BE 
APPROX!MATELY = TO BAT 
BUS VOLTAGE . 

PARAMETERS ARE CD0 1 3 2X1 
C00l 3 3X1 AND CD01 34X RESPEC-
TIVELY . 

A .  BA T  C VOLTAGE CAN ONLY BE 
lOIII TOR ED �D 

GROUP r.t\GE 

14-3 
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REV RULE CONDI T l O�U I"ALFUNCT I I)'J 

SECT ION 1 4  - CS.'� SEQUENTIAL - CONT i t>IJED 

NASA - Manned Spacecraft Center 
MI$St0N IUUS 

PHASE RUL I NG 

1 4- 24 SMJC ACT IVATES PREMA.nJRELY ALL ENTER NEXT BEST PTP 

A .  TERM ! Nil.TE OPERATIONS AI\D 
POWER DOWN AFFECTED MAIN 
BUS . 00 NOT ARM AFFECTED 
PYRO ·aus 

' 

B .  l F Ur(X)CKED, RETl.RN TO CSM 
ANO PERF� CSM/LM F I NAL 

.§.Sf 
C .  REPOWER AFFECTED MAI N BUS 

AFTER CM/SM 5EP 

CUES/NOTES/COMMENTS 

A .  USE GOOD SEQUENT IAL SYS
TEM IF IN CONTACT W t TH 
MSFN� ARMIN:; OF LOG I C  
BUSES I'II I.L Illl:li CATE WHICH 
M4 ! N  BUS �ST 6E POWERED 
[)(),IN, MAIN A IF SYSTEM A 
CM/SM SEP. M' I N  B I F  
SYSTeM B a-1/SM S E P  EVENT 
I S  ACTIVATED . 

O .  USE GOOD SEQUENT I A L  SYSTEM 

r--T----;-------------------�------�----------------------------�----------------------------

1 '+- 2 5 ACTIVATED CM RCS PRESS 
LOG I C  RELAYS . 

1 4- 26 ACT IVATED S LA  DEPLOY 
LOG I C  RELAYS 

1 4- 2 7  UNABLE TO PERFORM S LA  
SEPARAT ! a-,j  

1 4- 2 8  LOST GROUND TO RES I STER 
NETWCRK FCR LOG I C  OR PYRO 
BUS VOLTS MEASl.REMENTS 

RULE N.I-IBERS 14-29 THRO\.GH 
14-39 ARE RESERVED 

M I S S I ON REV [•ATE 

ALL 

ALL 

ORBI T  
(S- IVB) 

ALL 

APOLLO Q FINA 1 2 / 1 5i 68 CSM SEQUENTIAL 

CONT I NUE M I SS ION 

A. PR lOR TO CM RCS PRESS : DO 
NOT ARM RESPECT IVE PYRO BUS 

(FOR BOTH IND ICATIONS PERFORM 
SLA SEP W I TH SECS ARM CB' S 
OPEN. ) 

B .  AT 0. RCS PRESS: ARM 
RESPEC T I VE PYRO BUS 

CONTINUE MISS I ON  

A .  PR I OR  TO SLA SEP : 00 NJT 
ARM RESPECTIVE PYRO BUS 

B .  FOR SLA SEP : ARM RESPECT IVE 
PYRO BUS FIRST 

ENTER NEXT BEST PTP 

CON T J t-.AJE M I SS ION 
DO 1-()T ARM AFFECTED SYSTEM UNT I L  
CM/SM SEP UNLESS OTI-£R SYSTEM 
FAI LS 

I F  PYRO BUS :  USE BAT BUS TO PYRO 
T I E .  DO NJT ARM lM"IL CM/SH SEP 
UNLESS OTHER SYSTEM FAI LS . 

SECT I ON 

SPEC I F I C  

CD0173X AND/OR CD0 174X 

CD01 23X AND/OR CD0124X 

REF /"'R ___ _ 

ARMING SYSTEM WITH VOLTAGE 
>30  VOC W I LL RESULT I N  
PERM!f.NENT LOSS O F  ALL ANil.LOG 
TELEMETRY PARAMETERS . 

GROUP PAGE 

14-� 

1 



REV RULE 

1 4- 40 

1 4-41 

14-42 

M I S S I ON  

APOLLO 9 

;. . -- 1-r ... :. '¥"' 

COND I T I ON/MALFUNCT I ON  

ACT IVATED APEX JETTI SON 
LOG I C  RELAYS 

ACT IVATED DROGUE Ct-ruTE 
DEPLOY LOG I C  RELAYS 

ACT IVATED PI LOT CHUTE 
DEPLOY LOG I C  RELAYS 

RULE f'U-1BERS 14-43 THROl.GH 
1 4-49 ARE RESERVED 

REV DATE 

SECTION 1� - CSM SEQUENTIAL - CONTINUED 

NASA - Manned Spacecraft Center 
MISSION IUUS 

PHASE RUL ING 

ALL ENTER NEXT BEST fTf 
DO I'IK)T ARM PYRO BUSE S  UNT I L  
MALFUI\CT ION HAS BEEN I SOLATED 

. 

ALL ENTER NEXT SE§T fTf 
DO I'IK)T ARM PYRO BUSES UNT I L  
MALFUNCT IQ-4 HAS BEEN I SOLATED 

ORB I T  ENTER NEXT BEST PTP 
(SOLO) DO NOT ARM PYRO BUSES UNTI L  

MALFUNCTION HAS BEEN I SOLA TED 

SECT I ON  

FINA 1 2/ 1 5/ 68 CSM SEQUENT IAL SPEC I F I C  

"', ,-. ... . , . '.. ,', � \ 

CUES/NOTES/COMMENTS 

DETECTED AT SECS POWER UP 
(C00230X AND CD023X) 

MAY BE DETECTED AT AN'f TIME 
(CEOOOlX AND/OR CE0002X) 

DETECTED AT SECS POWER UP 
PR I OR  TO ENTRY (CE00 03X AND/OR 
CE0004X) W I TH ELS BAT A(B) 
C . B .  CLOSED. 

GROUP PAGE 

14-5 
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A 1 4- 5 0  MEAS DESCR I P T I ON 

PYRO BUS A VOLTS 
PYRO BUS B VO LTS 

S EQ LOG 1 C  BUS A VOLTS 
SEQ LOG I C  BUS B VOLTS 

A P EX JET A 
APEX JET B 

DROGUE DEPLOY A 
DROGUE DEPLOY B 

P I LOT CHUTE DEPLOY A 
P I LOT CHUTE DEPLOY B 

SLA SEP RELAY A 
RCS / SCS ACT I VATE A 

SLA SEP RELAY B 
RCS / S C S  ACT I VATE B 

CM RCS PRESS S I G A 
CM RCS PRESS S I G  B 

<J-1-SM S E P  RELAY A 
0�-SM S E P  RELAY B 

CREW ABORT A 
CREW ABORT B 

EDS ABORT VOTE 1 
EDS ABORT VOTE 2 
EDS ABORT VOTE 3 

EDS ABORT A 
EDS ABORT B 

MA I N  CHUTE D I SC A 
MA I N  CHUTE D I SC B 

EDS ABORT REQ A 
EDS ABORT REQ B 

OOCI: I NG  PROBE TEMP 

cs�-LM LOCK R I NG 
S E P  RELAY A 
CSM-Lf-1 LOCK R 1 1\.G 
SEP RELAY B 

LM CURRENT 

S EC T I ON 14 - C SM SEQUENT IAL - CONCLUDED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

QNS TRUMENT A T1 ON REQUI REMUITSJ 

CDO O O SV 
CD0006V 

C D 0 2 0 0V 
CD0 2 0 1V 

CD0 2 3 0X 
CD0 2 3 1X 

C E 0 0 0 1X 
CE00 02X 

CE00 03X 
CE0 004X 

CD0 1 23X 
CD0 1 7 0X 

CD0 1 24X 
CD0 1 7 1X 

CD0 1 7 3X 
CD0 1 7 4X 

C D 0 0 2 3X 
CD0024X 

CD0 1 3 DX 
CD0 1 3 1X 

CDO 1 3 2X 
CD0 1 3 3X 
CD0 1 3 4X 

CD0 1 3 5X 
CD0 1 3 6X 

C E 0 3 2 1 X  
CE0 3 2 2X 

BS0 080X 
BS0 0 8 1 X  

C S 0 2 20 T  

CD1 1 5LtX 

CD1 1 5 5X 

SC2962C 

ON BOARD TR.MISDUCERS 

----------- } 
-----------

------- -----------
------- -----------
------- -----------
METER CCM'-\ON 

CATEGORY 

1 OF 
2 M 

HD 
HD 

HD 
HD 

HD 
HD 

HD 
HD 

HD 
HD 

HD 
HD 

HD 
HD 

HD 
HD 

HD 
HD 

HD 
HD 
HD 

HD 
HD 

HD 
HD 

HD 
HD 

HD 

HD 

HD 

HD 

M I SS I ON  RULE 
REFERENCE 

1 4- 2 1  
1 4- 2 1  

14-20,  1 4- 1 2  
1 4- 2 0 ,  1 4- 1 2  

1 4- 4 0  
1 4-40 

1 4-4 1 
1 4- 4 1  

1 4-42 
1 4-42 

14- 2 6  

1 4- 2 6  

1 4- 2 5  
1 4- 2 5  

14- 2 2  
14- 2 2  
1 4- 2 2  

-----

1 9- 1 6  

1 9- 1 6  

-----

1--��_r c; __ s_r _or_l _ __  R __ E '_.; -+-�-:-i<_T E_. _ _  +-SE_C.;_T_I _IIi'_l - --------------�GR.:.::D:.::U::..,P_ pf,GE. 

APOLLO 9 A 2/ 1 5 / 6 9  CSM SEQUENT IAL INSTH\J-1ENTAT ION REQU I R EMENTS 1 4- 6  

i"i�Cf' :i , !orm 29' • A' , · •· ; 



/ 

\ 

r -

-

U CSM G U IDA N C E  
A NO C O N T R O L.  



II 

I 
I � 

l 5- 1 

1 5 - 2  

1 \ 5- 3  

A 1 5-4 

1 5 - S  

APOLLO 9 

SECT I ON  1 5  - GU I DANCE AND CONTROL 

N ASA - Manned Spacecraft Center 

MISSION RULES 

[ G ENERAL I 

LAUNCH 

THER� ARE NO FAI LURE S OF THE CSM G U I DANCE AND CONTROL S YS TEM WH I CH ARE CAUSE FOR ABOR T . 

ALL ORB I T  PHASES 

A .  ni ORDER TO CON T I NUE THE M I SS I ON PAS T  THE NEX T  BES T  PTP 1 THE GU I DANCE AND CONTROL SYSTEMS MUST 
S UPPORT T't/0 .'<1E THODS OF DEOR B J T ( SPS , SM, OR HYBR I D) .  THE FOLLOW I NG  M I NI MUM CAPAB I L I T I ES MUST 
BE AVA I LABLE . 

1 .  ATT I TUDE CONTROL : D I RECT RCS AND .�ATE DAAP I NG  I N  EAOi AX I S .  

2 .  S PS DEOR B I T :  ONE TVC SERVO LOOP I N  EACH AX I S  AND ONE TVC CONTROL MODE (MTVC ACC E L  CMD 

EXCLUDED) . 

3 .  BACKUP DEORB ! T :  AS LONG AS ENOUGH PROPE LLANT I S  AVA I LABLE FOR AN SM DEORB I T ,  THE G&C SYSTEMS 
MUS T  PROV I DE CAPAB I L I TY FOR AN SM DEORB ! T .  I F  SM DEORB ! T  I S  NOT POSS I BL E , THE G &C SYSTEM MUST 
PROV I DE CAPAB I L I TY FOR A HYBR I D DEOR B ! T .  

(A) SM DEORB I T  REQU I REMENTS : 

e TRANS LAT! Or� CAPAB I L1 TY 
e ONE OPERAT I ONAL FDA! 
e RATE DAMP I NG  IN ALL THREE AXES ( DAP OR SCS ) 

( B) HYBR I D  DEORB ! T  REQU ! RE��NTS : 

e ALL 5<'<1 DEOR B J T  REQU I RE}1ENTS (RATE DAAP I NG  MUST BE SCS ) 
• OPERAT I ON.AL IMU, CMC , AND DSKY 
e TWO OPERA T l  ONAL RHC ' S  

B .  I N  ORDER TO PERFORM A NON-CR I T I CAL BURN, THE G&C SYSTEMS MUST PROV I DE THE CAPAB I L I TY TO EXECUTE AN 
ULLAGE ''WJEUVER BY E I THER C'1C AUTO ( RC S  DAP) ,  SCS AUTO, OR D I RECT ULLAGE . 

C .  THE SPS W I LL NOT B E  SHUTDOWN FOR AN FCSM I ND I CAT I ON . 

DELETED 

UN DOC KED 

THE UNDOCKED PHASE W I LL BE DE LETED OR TER M I NATED I F  THE G&C SYSTEMS CANNOT PROV I D E  REDOCK I NG  CAPAB I L I TY .  
THE G & C  SYSTE."1S MUST PROV I DE D I REC T RCS A\D RATE D.AMP I NG I N  EACH AX I S  MD TRANSLAT I ON CAPAB I L I TY I N  
THi: X-AX I S  FOR DOCK J �;G/UNDOCK I NG CONTROL. 

RENDEZVOUS 

THE REt�DE ZVOUS PHASE W I LL BE DELETED OR TERM HlATED I F  THE G&C SYSTEM CANNOT PROVI DE AN S PS CR I T I CAL 
BURN CAPAB I L I TY .  I N  ADDI T I ON, THE G U I DN�CE AND CONTROL SYSTEMS MUST PROV I DE THE FOLLOW I NG  M I N IMUM 
CAPAB I L I T I ES FOR LM RESCUE : 

• OPERAT I ONAL OPT I CS SUBSYSTEM 
• ONE DSKY 
• TRANS LAT I ON CAPAB I L I TY 
• RATE DAMP I NG  I N  ALL THREE AX I S  
• OPERAT IONAL IMU AND CMC 
• ONE OPERATI ONAL RHC 
• ONE OPERAT I ONAL FDA! 

RULE t�UMBERS 1 5-6 THROUGH 
1 5-9 ARE RESERVED . 

A 

S E C T I O�l GROUP PAGE. 
--����� ------------------------���-- -----------------4��-----·--

21 1 5/69 GUI DANCE AND CONTROL GENERAL/MANAGEMENT 1 5- 1  
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REV I TEl'� 

SECTION 1 5  - GUIDANCE N-10 CONTROL - CONTI NUED 

NASA - Manned Spacecraft C.nter 
MilStON lULlS 

[ SYSTEMS MANAGEMENT I 

1 5- 1 0  ATTI TUDE CONTROL: CSM I N  ACT I VE RCS CONTROl; LM WI LL NQT BE I N  ACT I VE  ATTI TUDE HOLD , 

LM IN ACT I VE RCS CONTROL; CSM W I LL NOT BE IN ACT I VE ATTI TU)f HOlD . 

FOR DOCKED ACT I V I T I ES AFTER OPENING Tt-£ APS INTERCONNECT (BOTH VEHICLES I N  
ACTivE RCS CONTROL), THE CSM MUST BE IN A TIGHTER DEADfW.il � Tt-£ LM .  

1 5- 1 1  P I PA AND ! R IG B IAS W I LL B E  UPDATED WHEN ACTUAL B IASES D I FFER FROM VALUES I N  CMC ERASABLE B Y  . 02 FT/SEC2 

AND 0 . 0 7 5  DEG/HR RESPECT I VELY . 

1 5- 1 2  6V COUNTER DR I FT 

SHOOLD THE tN CO\.NTER DRIFT BE >.Q.ill FT /SEC2 FOR AN RCS f'W.IEWER, THE Vc SETTING WI LL BE APPROPRI ATELY 
B IASED. SHOULD THE DRI FT BE >.Q.d FT/SEC2, THE EMS WI LL BE C(JIISI DERED FAI LED. 

1 5- 1 3  DAP I N I TI AL I ZAT I ON  

G I MBAL TRIMS : W I LL BE UPDATED FOR EVERY SPS o'WEWER BASED ON F I NAL TR IM POS I T IONS OF THE PREVIOUS 
r-w£UVER AS MON I TORED ON TELEMETRY, I F  Tt£ PREV I OUS MAI'EUVER "'S SCS CONTROLLED . I F 
THE PREVIOUS MANEWER WAS GiN CONTROLLED, Tl£ CMC STORED VALUES W I LL BE USED , TR IMS 
W I LL BE R£I N I TIAL I ZED FROM THE GROlN> AFTER EACH VEHI CLE CONF I�TION CI-IPI'GE AND AFTER 
EACH WE IGHT UPDATE . TR IMS MUST BE UPDATED WHEN GR()Uf\1) C()opi)TEO VALUES DI FFER FRa-1 CMC 
STORED VALUES BY 0 .  5 DEGREE. 

CSM, LM WE IGHT : WILL BE UPQti.TED WHEN GROUN> CCJ.IPUTED VALUES D I FFER FRC»oo eM: STMED VALUES BY 1 . 0  PERCENT 
WE IGHTS MUST BE UPDATED \\t£N GR� VALUES DIFFER FROM CMC ST<RED VALUES BY 1 0 . 0  PERCENT 

RULE NUMBERS 1 5-14 THROUGH 
1 5- 1 9  RESERVED . 

��---�----� 
M ! SS I O'>l  

APOLLO 9 

REV DATE SECT I ON  

F IN.A.L 1 2 / 1 5/68 GU I DANCE Jl.N) CONTROL 
GROUP 

�ENERAL/MAWIGEMENT 
PAGE 
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A 

l I 

A 

I 

RULE CO�  :ll l T I I  l i  J/ �',\LFUcJCT I l"ll'; 

1 5- 2 0  LOSS OF E I THER BMAG 1 OR 
2 I N E I THER P I TCH OR YAW 

CHANNE L 

1 5- 2 1  LOSS OF BOTH BMAG 1 AND 
2 IN E I THER P I TCH OR YAW 

CHANNEL 

SECT I ON  1 5  - GU I DANCE AND CONTROL - CONT I NUED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

PHASE 

ALL 

LAUNCH 

ALL 

ENTRY 

RUL I : <G 

CONT I NU E  M I SS I ON 

A. CONT I NUE M I SS I ON 

B . l .  TERMI NATE PHASE 

2.  ENTER NEXT BEST PTP 

C .  CONT I NUE M I SS I ON 

CUE S / i ;OTl S /COM'iEN T S  

A .  R E F  MALF PROC G & C  1 , 2, 3, 4  

B .  NO SCS ALJTO TVC 

C .  : F  I N  YAW CHANNE L, AFTER 
. OSG, RS I I S  USABLE I F  
REMA I N I NG  GYRO I S  S ELECTED 
FOR RATE . RS I MUST BE RE

AL I GNED IN ADD I T I ON TO THE 

ABOVE , FOR YAW FA I LUR E 

AFTER . O SG . 

• REF MALF PROC G&C 1 , 2, 3, 4  

A .  MTVC ACCEL CMD I S  ONLY 
MODE I I I OR MODE IV SPS 

CONTROL MODE • 

B . 1 .  LOSS OF P I TCH CHANNE L  

RESULTS I N  ALL THREE 

DEORB I T  METHODS BE I NG  

SUBJECTED TO S INGLE 
FA I LURES IN THE G&N 
SYSTEM . THE YAW LOSS 

PRECLUDES HYBR I D  DEORB I T  
AND SUBJECTS BOTH RE

MA I N I NG  DEORB I T METHODS 

TO S I NGLE FA I LURES IN 

THE G&N SYSTEM 

C .  RS I AND SCS FDA ! ROLL 

UNUSABLE W I TH YAW CHANNEL 

FA I LURES .  

�-+----�--------------------+-------+--------------------------+--- · · --- ---------------4 
A 

I 1 5- 2 2  LOSS O F  ROLL BMAG 

I A. NL.t-1BER ONE 

B .  NUI"BER T'WO 

REV DATE 

APOLLO 9 A 2 / 1 5 / & 9  

ALL A. l .  mt:l,T I I'IJE M I SS IO'J 

ALL S. 1 .  CONT I NUE M I SS I ON 

SE C T  I ON 

GU I DANCE AND CONTROL scs 

e RE F MALF PROC G&C 1 , 2, 3, 4  

A . l .  MANUAL ROLL ATT I TUDE 

CONTROL REQU I RED I N  

ALL SCS MODE S .  

2 .  NO SCS FDA ! ROLL . RS I 

VAL I D .  

8. 1 .  USE OF ATT 1 /RATE 2 AND 
L IM CYCLE MAY PROV I DE 

RATE DAMPED ATT I TUDE 
HOLD WHEN RCS DAP I S NO 
USED . GYRO PACKAGE 2 
MUST BE POWERED DOWN TO 

EFFECT ATT I TUDE HOLD I F  
FA I LJRE I S  HARDOVER . 

2 .  SELECT I ON  O F  RATE l W I L  

PROV I DE BOTH RS I AND 
SCS FOA l ROLL FOR ENTRY . 

R S I  MUST BE R EA L I GNED 

FOR ROLL FAI LURE AFTER 

. 05G . 

GROUP PAGE 
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SEC T I ON 1 5  - GU I DANCE AND CONTROL - CONT I NUED 

PcV RULe  

A 1 5- 2 3  LOSS OF BOTH RO LL BMAG 1 S  

A 1 5- 24 LOSS OF E I THER TVC SERVO 
LOOP I N  E I TH ER P I TCH OR 
YAW AX I S  

A 

I 1 5- 25 LOSS OF BOTH TVC S ERVO 
LOOPS 

I 

REV 

N ASA - Manned Spacecraft Center 

MISSION RULES 

LAUNCH 

ALL 

ENTRY 

ALL 

LALNCH 

ALL 

DOCKED 

RENDZ 

CSM 
(SOLO) 

A. CONT I NUE M I SS I ON 

B . 1 .  CONT I NUE M I S S I ON 
I F  BOTH SPS AND SM OEORB ! T  
ARE AVA ! LABLE . 

2 .  TERM I NATE PHASE AND ENTER 
NEXT BEST PTP . I F  E I THER 
SPS OR SM DEORB I T  I S  NOT 
AVA I LABLE . 

C .  CONT I NUE M I S S I ON  

CONT I NUE M I SS I ON 
SELECT 1 OR 2 ON TVC GMBL DR 
SWI TCH I N  APPROPR IATE AX I S .  

A. CONT I NUE M I S S I ON  

B. 1 .  CONT I NUE M I SS I ON 
I F  BOTH SM AND HYBR I D  
DEORB I T  AVA I LABLE . 

2 .  ENTER NEXT BEST PTP 
IF E I THER SM OR HYBR I D  
DEOR B I T  NOT AVA I LABLE . 
RCS DEORB I T .  

C . l .  CONT I NUE M I SS I ON 
I F  BOTH SM AND HYBR I D  
DEORB I T  AND CSM ACT I VE 
DOCK I NG CAPAB I L I TY 
AVAI LABLE . 

2 .  DO NOT UNDOCK 
IF CSM ACT I VE DOCK I NG  CAPA-
B I L I TY NOT AVA I LABLE . 

D. TERM I NATE AT NEXT PO I NT 

E .  ENTER NEXT BEST PTP 
RCS DEORB IT 

SI: C T  I O�J 

APOLLO 9 A 2/ 1 5/ 6 9  GUIDANCE AND CONTROL scs 
._ . r. � 

• V IOLATES HYBR I D  DEOR B ! T  
M I N I MUM REQU I RE�,ENTS 

e REF MALF PROC G&C 1 , 2 , 3, 4  

C .  NO SCS FDA ! ROLL OR R S I  
AVA I LABLE . 

MA- I NTA I N  20 L8S/QUAD/AX I S  
FOR HARDOVER RECOVERY FOR 
UNDOCKED AND L8S/QUAD/ 
AX I S  FOR HARDOVER RECOVERY 
FOR DOCKED SPS �ANEUVERS 

e REF MALF PROC £f£_l 

• REF MALF PROC G&C 1 

2 .  NO MODE I I I  OR I V  CAPA-
B l  L I TY .  L IM I TED 
LAND I r-.G PO I N T  CONTROL 
I N  MODE I l l OR I V  W I TH  
SM-RCS • 

C . l .  REF ALTERNATE M I S S I ON B 
MA I NTA I NED 30 LBS 
RCS FOR CSM ACT I VE 
DOCK I NG .  

2 .  REF ALTERNATE M I SS I ON D 

GROUP 
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SECT I ON 1 5  - G U I DANCE AND CONTROL - CONT I NUED 

R: V RlJU 

A 

I 

A 

1 5-26 LOSS OF PROPORT I ONAL CON
TROL FROM :  

A ,  E I THER RHC 

B. BOTH RHC ' S  

I 1 5- 2 7  LOSS OF D I RECT RCS CONTROL 
FRQ'>1 : 

A 

I 

A 

I 

1 5- 2 8  

A .  E I THl:R RHC 

B. BOTH RHC ' S  

COMPLETE LOSS OF AUTO 

ATT I 1 VDE CONTROL I N  P I TCH 
AND YAW CHANNELS . 

A. CONTROL IS REGA I NED 
BY OPEN H-K; EMS CB 1 S .  

B.  CONTROL IS REGAI NED BY 

PLAC I NG  S/C CONTROL 

SW I TCH TO CMC .  

c .  CONTROL I S  NOT REGAI NE[ 

1 5-29 LOSS OF FL I GHT DI RECTOR 

ATT I TUDE IND I CATORS 

A .  ONE 

B. BOTH 

M I SS I ON REV DATE 

NASA - Manned Spacecraft Center 

MISSION RULES 

ALL 

ALL 

ALL 

LAUNCH 

ALL 

ALL 

ALL 

ALL 

LALNCH 

ALL 

LALNCH 

ALL 

RUL I �,G 

A .  CONT I NUE M I S S I ON  
USE REMA I N I NG  RHC . 

B. CONT I NUE M I S S I ON  
USE DI RECT RCS O R  ACCEL CMD 

FOR MANUAL MANEUVERS . 

A. CONT INUE M I SS I ON  

B . l .  CONT I NUE M I SS I ON 

2 .  TERM I NATE PHASE AND ENTER 
NEXT BEST PTP 

A. CONT I NUE M I S S ION 

AFTER 5M JETT I SON EMS MAY BE 
REENABLED W I THOUT LOSS OF 

AUTO RCS .  

B .  CONT I NUE M I SS ION 

C .  TERM I NATE PHASE AND ENTER 
NEXT BEST PTP 

USE D I RECT ULLAGE AND DI RECT 
RCS . 

A. l .  CONTI NUE M I SS ION 

2 . (A) CONT I NUE M i SS I ON  I F  SPS 

DEORBI T AVAI LABLE . 

( B )  TERM I NATE PHASE AND 
ENTER 

NEXT BEST PTP I F  SPS 
DEORBIT NOT AVA I LABLE . 

B . l ,  CONT I NUE MI SS I ON  

2 .  TERMINATE PHASE AND eNTER 

NEXT BEST PTP 

SEC T I ON  

APOLLO 9 A 21 1 5/69 GUIDANCE AND CONTROL scs , .  

CUES /NOTES/CQM'v\fNTS 

• REF MALF PROC G&C 1 

B .  N O  MTVC RATE O R  MTVC ACCEl 
CMD CAPAB I L I TY .  

e REF MALF PROC S CS 5 

8 . 2 .  VI OLATES DI RECT RCS 
REQUI REMENT . 

• SUSPECTED FA I LURE WOULD 

BE AUTO INH I B I T  C I RCU I TRY . 

B .  N O  SCS ATT I TUDE OR TVC 
CONTROL 

C .  FAI LURE V I OLATES MI N I MUM 
CAPAB I L I TY CR I TERIA FOR 
BOTH SM AND HYBR I D  
DEORB I T .  

e REF MALF PROC G&C 4 

A. 2 . (B) REMA I N I NG  DEORB I T  

METHODS SUBJECT TO 

THE SAME S I 1-l> LE 
FAI LURES I N  SCS 

SYSTEM . 

8 . 2 .  USE W I NDOW REF 

GROUP PAGE 
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SECT ION 15 - GUIUNCE AitJ CONTlOL. - Cet.iflNUI!Z)" 
NASA - Manned Spacecrllft C..... 

REV RULE COND I T I ON/MALFUNCT I ON  PHASE 

1 5-JQ LOSS OF ACl +A 

L.AlKH 

ALL 

1 5-3 1 LOSS OF AC2 tA 

L.ALNCH 

ALL. 

lS-32 LOSS OF ORBIT RATE OISPLA ALL 
(ORDEAL) EARTH Al'l) L� 

�H SS J ON  REV DATE 

MfgOH IIAIS 

RUL I NG  

. 

A, CONTI NUE M I SS I ON  

B. TERMINAl� PHAS!i !lt2 Sl;:!TER 
NEXT B�ST PTP 

A. CONTINUE MI SSJ� 

a .  TERMltieT� Pf'lASE eti2 �liR 
NEXT BEST nP 

CONTU!JE MUSION 

SEC T I ON  

APOLLO 9 INAL 1 2/ 15/68 GUI D,6JIICE AND C�TROL. scs 

CU!I/NOTES/COMMENTS 

• LOSS OF ACl +A RESULTS IN 
THE LOS S  OF : 

A, RfDlNlANT SERVO LOOP 
PCJWER , BOTH SERVO 
LOOPS MUST BE PCWEREO 
BY THE SAME BUS .  

B .  ll'ltOPORTI CJW. A TT I Tli>E 
ccwrROt. I'RCJo1 BOTH 
RHC 1 S . ALL. PR�-
TICNAL CONTROL FRQ'o'. 
RHC 11 

c .  FOA l  Ill 
D .  GYRO ASSEMBL. Y I 1 
e .  SCS TOTAL. ATTI TUDE 

ERROR 
F .  SCS TOTAL. ATTI Tl.l>E. 

G ,  SCS AUTO TVC CAPAS I LIT� 
H .  SCS MINIM\.M H.,ULSE 

CAPASI L.ITY 
I • SCS ATTI TUDE CONTROL. 

RATE DNo1P I NG 
.J .  GPI P'Y DRIVE 1 1  • 

• LOSS OF ACl PRECLUDES HY-
BRIO OEORBI T  !«) Sl8..JECTS 
80TH REMAIN I NG  DEORB I T  
MEn«:X)S TO A SlfiGLf 
FAI LURE (AC2 +A) . 

• LOSS OF AC2 � RESUL. TS I N  
THE L.OS S OF :  

A. � SERVO LOOP 
pQER 

8. ALL PROPORTI CJW.  
CONTROL 

c .  FOA l  tl2 
o. GYRO ASSEI'eLY 1 2 
E .  SCS P I TCH AND YAW 

TOTAL ATTITl.Of 
F. ALL SCS TVC CAPAB I L I TY  

(AUTO, RATE AND ACCEL 
0()) 

G ,  RS I 
H. GPI p;y DR I VE  12 

• LOSS OF AC2 R!SUL. TS IN ALL 
TI«!E OEORIU T fo£THOOS 
ISEif\17 Sue.JECTED TO A 
SINGLE FAI LURE (ACl +A) . 

REF JIW.F PROC SCS ---

GROUP PAGE 
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S EC T I CX'< 1 5  � u ! DANCE AND CCX'HROL - CONT ! t'\' JED 

NASA - Manned Spacecraft Center 

MISSION RULES 

- . .  RUt_ I : ,(: CUES/NOTt S/ COI"MHJTS 
----------�--�����--------� 

A 

A 

1 5- 3 3  LOS S O F  E�TRY MON I TOR 
S YSTEH 

1 5- 3 4  GROUND AT E I THER S P S  SOL 
DR! VER OUTPUT At">ID UNABLE 
TO REMOVE . 

A 1 5 - 3 5 LOSS OF TRANSLAT I ON HAND 
CONTROLLER 

RULE NUMBERS 1 5-36 THROl.GH 
1 5-49 ARE RESERVED . 

R l Y  

ALL 

LAUNCH 

ALL 

LALNCH 

CONT I NUE �1 ! SS I ON 

A, CONT I NUE M I SS ION 

B .  CONT I NUE M I SS I ON 
USE OTHER S PS BANK FOR ENG I NE 
OPERAT ! <l'J . 

A .  CONT I NUE M I S S I ON 

ALL B .  TERM I NATE PHASE AND 
ENTER NEXT BEST PTP 

S t C T I ON 

2 1 1 5/69 
GUI DANCE AN D  CONTROL APOLLO 9 A scs 

·----------�------�---------

e REF MA.LF PROC EJ"'S l THRU l 'i 

• REF MALF PROC SPS 3 

e VI OLATES BOTH SM AND 
HYBR I D  DEORB I T  M I N IMUM 
REQU I REMHJTS • 

• REF MALF PROC SCS 7 

GROUP PAGE 
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R l.: V  RULE 

1 1 5-50 

A 

cor JD I T I Drdr•'ALFU�iCT l Or i 

LOSS OF COM'-'AND MODULE 
Ca-IPUTER 

SECTION 1 5  - GUIDANCE AND CONTROL - CONTINUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

PHAS[ RUL I : <G 

LAUNCH A ,  CONT I NUE MISS I ON 

ALL B . 1 .  CONTINUE M I SS I ON 

UNDOCKED 

RENDZ 

ENTRY 

I F  BOTH SPS AND SM DEOR B I T  
CAPABILITY AVA I LABLE . 

2 .  TERMINATE PHASE AND ENTER 
NEXT BEST PTP 
IF EITHER SPS OR Sf'\ CAPA
B I LITY NOT AVAILABLE 

C .  I NH I BIT PHAS I NG  ��EUVER 
REF ALTERNATE M I SS I ON  B .  

D .  TERM I NATE A T  NEXT EXIT POI NT 

E .  PERFORM BACKUP ENTRY 

1 1 5 - 5 1  LOSS OF DSKY 

APOLLO 9 

• •• > 1- > 

A ,  E I THER MDC OR LEB DSKY ALL 

B. BOTH MDC AND LEB DSKY 

REV DATE 

ALL 

UNOOCKED 

RNDZ 

ENTRY 

A ,  CONTINUE MISSION 

B . 1 . (A )  CONTINUE M I SS I ON 
I F  BOTH SPS AND SM DE
ORBIT CAPABILITY 
AVA I LABLE . 

(B) TERM I NATE PHASE AND 
ENTER NEXT BEST PTP 
I F  E I THER SPS OR SM 
DEORBIT CAPABI LITY NOT 
AVAl LABLE . 

2 ,  I t\ti I BIT PI-AS I NG r-w.JEUVE R 
REF ALTERNATE M I SS I ON  B 

3 .  TERMINATE AT NEXT EXIT 
PO I NT .  

4 ,  PERFORM BACKUP ENTRY 

S E C T I ON 

GUI DANCE AND CONTROL A 2 / 1 5/69 G &N 

e REF 1'1ALF PROC G&r, 5 

B, 2 ,  V I OLATES HYBR I D  DEORB ! T  
M I N I MLM REQU I REMEI<TS . 

C .  V I OLATES RESCUE MINI MUM 
REQUIREMENTS 

B . l . (B) V I OLATE� HYBR I D  DE
ORB I T M I N IML.M 

REQUIREMENTS. 

8 . 2 .  V I OLATES RESCUE MIN I MUM 
REQUI REMENTS 

GROUP PAGE 
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SECT I ON 1 5  - G U I DANCE AND CONTROL - CONT INUED 

Ri: V RUU: 

A 
1 1 5- 5 2  CMC WARN I ['.K;  R E LAY I N  NAV 

DSKY CLOSED 

A I 1 5- 5 3  

I 

f'I I SS I ON 

LOSS OF I NE R T I AL SUBSYSTEM 

REV DATE 

NASA - Manned Spacecraft Center 

MISSION RULES 

LAUNCH 

ALL 

RUL I ' ;(: 

A . l .  CONT I NUE M I SS I ON ,  

A . 2 . (A) CONT I NUE M I S S ! �< 

I F  80TH S PS AND SM DEOR 
B I T  CAPAB I L I TY AVA I LABLE 

e CONS T I  · � fES LOSS OF P l PA ' S  
G&N fVC , EtiTRY GU I DAN C E  
AND F I NE AL I GN . 

( B) TERM I NATE PHASE AND A . 2 . ( B )  P I PA ' S  ARE REQU I RED 
FOR . ·  V SENS I t\G l N 
HYBR I D DE ORB I T  

UNDOCKED 

RNDZ 

ENTRY 

LAUNCH 

ALL 

UNDOCKED 

RNDZ 

ENTRY 

ENTER NEXT BEST PTP 
I F  E I THER SPS OR SM 

DEORB I T  NOT AVA I LABLE . 

3 .  I NH I B I T  PHAS l NG  

�\ANEUVER ,  
R E F  ALTERNATE M I SS I ON B .  

4 .  TE�� I NATE AT NEXT EX I T  
PO I NT .  

5 .  PERFORM BACKUP ENTRY . 

A. CONT I NUE M I SS I ON .  

8 . 1 .  CONTI NUE M I SS I ON .  

2 .  

c .  

D .  

E .  

I F  BOTH SPS A ND  SM DEOR
B I T  CAPAB I L I TY AVA I LABLE . 

TERMI NATE PHASE AND ENTER 
NEXT BEST PTP 
I F  E I THER S PS OR � CAPA-
B I L I TY NOT AVA I LABLE . 

I NH I B I T  PHAS I NG  �EUVER 
REF ALTERNATE M I SS I ON  B 

TERM I NATE AT NEXT EX I T  PO I N T  

PERFORM BACKUP ENTRY , 

SEC T ! ON 

e RE:F MALF PROC G&N 6 

B . 2 .  V I OLATES HYBR I D  DEOR B I T  
M I N I MUM REQU I REMENTS . 

c .  V I OLATES RESCUE M I N I MUM 
REQU I REt-1ENTS 

GROUP PAGl 
APOLLO 9 A 2 / 1 5/69 

GUI DANCE AND CONTROL I G&N 1 5-9 
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REV RULE 

A 

I 1 5- 5 4  

I 

1- --
A 

I 1 5- 5 5  

I 

(_ 

L; M I S S I ON  

APOLLO 9 

"n 

SECT ION 15 - GU I DANCE AND CONTROL - CONT I NUED 

CCND I T  l UIUi·'.ALFu!iCT I Oh 

LOSS OF OPT I C S  SUBSYSTEM 

LOSS OF OPT I C S  SUBSYSTEM 
COUPL I NG  DATA UN I T  D I G I TAL 
TO ANALOG CONVERTER . 

RULE NUMBERS 1 5- 56 THROUGH 
1 5 - 5 9  ARE RESERVED .  

NASA - Ma nned Spacecraft Center 

MISSION RULES 

PH,'-ISE RUL I NG 

ALL A .  CONT I NUE M I SS I ON .  
USE BACKUP AL I GNMENT PROCEDURE 
(COAS ) 

UNDOCK ED B. I NH I B I T  P!ill.S I NG MANEUVER 
REF ALTERNATE M I S S I ON B .  

RNDZ c .  TERM I NATE AT NEXT EX I T  PO I NT .  

ALL CONT I NUE M I SS I ON .  
DELETE PLANNED TVC DAP MANEUVERS . 

I j I 

I I 

REV DATE SECT I ON  

A 2 / 1 5 /&9 GU I DANCE AND CONTROL G&N 

- " 

C LiE S / NOT E S /COI"MENTS 

8 .  V I O LATES RESCUE M I N I MLI'\ 
REQ U I REMENTS 

• REF MALF PROC G&N 1 0  
CONST I TUTES LOSS OF TVC DAP .  

RE� ALTERNATE M I SS I ON  8 

GROUP PAGE 
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REV I TEM 

1 5-60 MEAS DESCR I PT ION 
.I ., CMC D IG I TAL DATA 
.) jSPS SOL DR I VER 1 
..,) SPS SOL DR 1 VER 2 

SECT ION 1 5  - GUIONCE AI() CONTR.VL - CCtC..UOEO 
NASA - Manned Spacecraft Center 

MISSION IUW 

I I NSTRUMENTATION REQU IREMENTS I 
� ON BOARD TRANSOOCERS 

CG0001V .;, -

CATEGORY 
MA1I1DA TORY 

CH3604X EMS-SPS ()II SEPARATE H I GHLY D!::S I RABLE 
CH3605X EMS-SPS ()II SEPARATE H I GHLY DES I RABLE 

M I S S I ON  RULE 
..B.§f..ERENC E 

-

-
-

o/ P I TCH GIMBAL POS 1 & 2 CH3 5 1 7H GPI CCM-10N 1 OF 2 MANOATORY-OB/H , D , -PCM 1 5-24/ 2 5  

M I S S ! ()�!  
APOLLO 9 

./ ;w G IMBAL POS 1 & 2 CH3 51 8H � BIAS 2 .  5 VDC CGl l l OV � I PA TEMP CG2300T 
I'� HTR +28 VDC CG 1 5 l3X 19'1C OPERATE +28 VDC CG1 523X 

' l'oPTX OPERATE 28 VAC CG1 533X 

'�G 1X RSVR OUT S I N  CG2 1 1 2V 
loG 1X RSVR OWT COS CG2 1 1 3V 

'v 

' 
' 

v 

� 1X RSVR OUT S I N  CG21 42V � 1X RSVR OUT COS CG2 143V 
1X RSVR OUT S IN CG2 1 72V 
1X RSVR OUT COS CG2 l 73V �T CDU DAC OUT CG3 721V 

l..JIINI ON  CDU DAC OUT CG3722V 

V CMC WARNI NG  CG5040X 
�

P I TCH ATT ERROR CH3 SOOH 
I YAW ATI ERROR CH3 501H 
�OLL ATT ERROR CH3502H �S P I TCH BODY RATE CH3 503R 

CS YAW BODY RATE CH3504R 
SCS ROLL BODY RATE CH3 505R 1zS TVC P I TCH AUTO CMO CH3582V � CS TVC YAW AUTO CMl CH3 583V 
�TVC P I TCH 0() CH3 58 5H !Mrvc YAW CMl CH3586H 

!{FOAl ERROR 5 ,  RATE 5 CH3592X �FOAl ERROR 5 0 / 1 5 ,  RATE 5 0 / 1 0  CH3593X 

,
; I TCH D I FF CLUTCH CUI CH3666C 
YAW D I FF CLUTCH CUR CH3667C 

REV DATE SECT ION 
f"l�L 1 2 / 1 5 / 68 GUIDANCE AKJ CONTROL 

FEC/TSG Form 292 (AUG 68) 

GPI CCM-10N 1 OF 2 ��OATORY-06/H, D . -PCM 1 5-24/ 2 5  

- - H I GHLY DES I RABLE 1 5-53/54/55 
- - H IGHLY DES I RABLE 1 5-53 
- - H IGHLY DESIRABLE 1 5- 5 3  
- - H I GHLY DES I RABLE 1 5- 50 
- - H I GHLY DES I RABLE 1 5- 55 

FOA l Ca+()N H IGHLY DES I RABLE 15- 5 3  
FOAl Ca+tON H IGHLY DES I RABLE 1 5- 53 
FOA l c� H I GHLY DES I RABLE 1 5- 5 3  
FOAl CCH-£lN H I GHLY DES I RABLE 1 5-5 3  
FOAl CCM-10N H I GHLY DES I RABLE 1 5-5 3  
FDA! CCM-10N HI GHLY DES I RABLE 1 5- 5 3  

- - HIGHLY DES I RABLE 15- 5 5  
- - H IGHLY DESI RABLE 1 5- 5 5  

C&W Ca+tON H IGHLY DESI RABLE 1 5-52 

FOAl CCM-10N H I GHLY DES I RABLE 1 5-20 / 2 1 / 22/ 2 3  
FOAl Ca+tON H I GHLY DES I RABLE 1 5-20 / 2 1 / 22 / 2 3  
FOAl Ca+ION H IGHLY DES I RABLE 1 5-20/ 2 1 /22/23 

FOAl c� HIGHLY DES I RABLE 1 5-20/ 2 1 / 22/23 
FOA l  CCM-10N H I GHLY DES I RABlE 1 5-20/ 2 1 / 22/23 
FOA l Ca+ION H IGHLY DES I RABLE 1 5-20/ 2 1 / 22 / 2 3  

- - H lGHLY DES I RABLE 1 5-2/24/25 
- - H IGHLY DES I RABLE 1 5-2/24/25 
- - H IGHLY DES IRABLE 1 5-2/24/25 
- - HIGHLY DES I RABLE 1 5-2/24/ 25 

- - HIGHLY DES I RABLE 1 5-20 / 2 1 /22/23 
- - H IGHLY DESIRABLE 1 5-20/2 1 /22/2 3 
- - HIGHLY DES IRABLE 1 5-2/24/25 
- - H IGHLY DES I RABLE 1 5-2/24/25 

GROUP PAGE 
INSTRUMENTAT ION REQUI REMENTS 1 5- 1 1  
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SECT I ON 16 - CSf.', S E RV I CE PROPULS I ON  SVSTE."' 

N A SA - Manned Spacecraft Center 
MISSION RULES 

�-r----r------------------------------------------ ·------------------------------

I GENERAL I 
1 6 - 1  LAUNCH 

A 16-2 

A 16- 1 0  

THERE ARE NO SPS FA I LURES WH I CH ARE CONS I DERED CAUSE FOR ABORT.  

REMA I N ! � I•H S S I ON PHAS E S  

A .  FAI LURES AFFECT I NG  THE SPS FALL INTO ONE O F  THREE CATEGORI E S :  

1 .  FA I LURES WH I CH CAUSE THE SPS TO BE UNSAFE . FA I LURES IN TH I S  CATEGORY CAUSE THE M I SS I ON TO BE 
TERM I NATED BY ENTRY I NTO THE NEXT BEST PTP, US I NG  THE SM OR HYBR I D  DEORB ! T  TECHN I QUES . TH I S  
CATEGORY O F  FAI LURES W I LL NECESSAR I LY CAUSE TERM I NAT I ON O F  ALL OTHER M I SS I ON PHAS ES . 

2 .  FA I LURES WH I CH CAUSE THE SPS TO BE I NOPERABLE OR UNSAFE TO OPERAT E ,  FAI LURES I N  TH I S  CATEGORY, 
W I LL ALLOW THE M I SS I ON  TO C�jT J NUE I f  BOTH SM AND HYBR I D  DEORB ! T  CAPABI L I TY I S  AVA I LABLE ; 
HO..!EVFR , THE RENDEZVOUS AriD CSM SOLO PHASES W I LL BE TERMINATED . I N  ORDER TO PROV I DE THE TOTAL 
CAPAB I L I TY TO DEORB I T  FROM ANY PO I NT I N  THE � I SS I ON, THE LM DPS AND LM RCS MAY BE USED FOR 
ORB I T  SHAP I NG .  

3 .  FAI LURES WH I CH DEGRADE THE CAPAB I L I TY OF THE SPS TO A DEGREE THAT REQU I RES THAT ALL PLANNED 
S PS BURNS, EXCEPT THE uEORB I T ,  APOGEE K I CK, OR LM RESCUE BURN( S ) ,  BE DELETED . MAX I MUM 
ALLOWABLE T IME BETWEEN THE LAST BURN AND T H E  DEOR B I T  MANEUVER I S  CONSTRA I NED BY PROPELLANT 
BULK TEMPERATURE AND I S  A FUNCT I ON  OF PROPELLANT REMA I N I NG .  

B .  W I TH S TORAGE TANKS EMPTY , E I THER A TWQ-JET OR FOUR-JET ULLAGE MANEUVER I S  REQU I RED PR I OR TO ALL 
NON-CR I T I CAL MANEUVERS . LACK OF CAPAB I L I TY TO PERFORM AN ULLAGE MANEUVER W I LL NOT BE CAUS E  FOR 
I NH I B I T I NG A C R I T I CAL BURN . 

C . SPS AN01'1A L I E S  OR DEGRAD I NG  ARE NOT CAUSE FOR TERM I NAT I I\G  A CR I T I CAL BURN . �R I T I CAL BURNS "'' I LL 
BE TERM I NATED FOR S P S  ��O 'AL I ES OR DEGRADAT I ONS WH i CH CAUSE OR COULD LEAD TO UNSAFE COND I T I ONS .  

CJ .  A 4 0  SECOND SP S BURN I S  REQU I RE D  AFTE R THE LM DOCKED DPS MANE UVER TO PURGE THE SYSTEM OF TRAPPED 
HE L l �"' .  

RULE NUMBERS 1 6 - 3  THROUGH 
1 6 -9 ARE RESERVED .  

PROPELLANT GAt:; I NG 

[ SYSTEM MANAGEMENT I 

A. PR IME METHOD : ONBOARD GAG I NG  SYSTEM ( 1 %) 

B.  BACKUP METHOD : F L().ol RATE X BURN T I ME  ( 3 � )  

1 6- 1 1  PROPELLANT UT I L I ZAT I ON  VALVE 

A 16- 1 2  

THE P U  VALVE W I LL B E  USED T O  CONTROL THE 0/F M I XTURE RAT I O  T O  MA I NTAI N  OX I DI ZER I MBALANCE W I TH I N  
+ 1 0 0  POUNDS . 

DUAL BANK VS S I NGLE BANK OPERAT I ON 

ALL SPS BURNS W I LL BE S TARTED S I NGLE BANK, US II'G B�K A. BANK B W I LL RE RROL.GHT CNL I NE APPROX T �t> TE LY 
3 SECONDS AFTE R THRUST ONSE T FOR THE F I RST S PS BURN FOLLOW ING THE DOCKED OPS r-w.IEUVER �D FOR THE 
DEORB I T  BURN . B�K B MAY ALSO BE BROl.GHT ONLI NE APPROX I MATELY 3 SECONDS AFTER THRUST ONSET FOR />NY 
SPS BURN OF S UFF I C I ENT DURAT I ON  THAT ALLOt.'S THE CREW TO E FFECT I VE LY PERFORM THE PROCEDURE . 

r� l SS ION Rf:V :�ATE ·-�C_T_I_O_N _ _____ , ________ �G�RO::..;U;.:.P 
__ ----------+.:..:PA

�G::.:
E
;..._ __ ,_� 

APOLLO 9 A 2 / 1 5 /6 9  CSM SERVI C E  PROPULS I ON  SYSTEM GENERAL/t-'ANAGEMENT 16-1  
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REV I TEM 

1 6 - 1 3  

1 6- l l;  

1 6- 1 5 

M I S S I ON  

APOLLO 9 

SECT ! �  lo - CSM SERV I CE PROPUL.SICN S'IS1 CM - CCJNTlNUEO 

N ASA - Manned Spacecraft Center 

MISSION IUUS 

PROPELLANT MAtftEMENT 

A. THE SPS PROPfLl..ANT REDL !NE TO PROV !Ot: t.. M I N IMLI'-1 ItO-SECOND POS T-D()CKED OPS BURN, LJ-', RESCUE ,  AND 
DEORi n CAPA8l l i TY FR� f.#'f POINT !N THE �i STRi t-.GENT NO-'o i NAL ORBIT I S  1 4 , 1  PERCEt· ' "  I ND i CATED 
PROPE c.l.ANT � I NI � .  ' 

- -

8 THE SPS PROPELt.ANT REDLI NE TO Pf<OVI r>e: .ll SECCk.i'i OF BURN FOR LM RESCUE PLVS DE ORB I T  CAPAS I LI TY 
FR<l-1 Am POINT IN THE MOST STR I NGENT t01INAL MolT I S  !..:1.. PERCENT I NDI CATED PROPELLANT REAA ! N I � .  

C .  THE SPS PROPELLANT REDL I NE TO PROV I DE A DEORB ! T  CAPABi L I TY  OF §lQ, FPS I S  3 . &  PERCEI\4T INDI CATED 
PROPELl..ANT REMAI N I !'li  .A.ND I S  SuFFI C I ENT TO ACCCl-1PLI SH DEORB I T FRa.l />NY PO!Nri N  THE MOST STR ! �ENT 
Nll-11 NAL ORB I T • 

PROPELLANT FEEDLINE TEMPERATURE MANAGEMENT 

S PS LINE HEATERS W I LL BE MANUALLY CYCLED TO MAINTAI N  FEEDLINE TEMPERATURES BETWEEN 5 5° F  AND 7 5° F  AI'.[) 
E t-G I NE  VALVE TEMPERATURE ABOVE 50° F .  

ULIJ!GE MANAGEMENT 

IN GEt-i:RAL DOCKED SPS BURNS REQU I R I NG  ULLAGE W I LL BE PRECEDED BY A FOUR-JET ULLAGE; l.Mloc:KED SPS BURNS 
BY A TWO-JET ULLAGE . TWO-JET ULLAGE WI LL BE USED WHENEVER NECESSARY TO IMPROVE SM-RCS PROPELLANT 
CAPABI LI TY .  

RULE NJiBERS 1 6-16 THRO\..GH 
16-19 ARE RESERVED. 

REV DATE 

F I NAL  1 2/ l S/68 

SECT I ON  

CSM SERVI CE PROPULS I ON  SYSTEM 

GROUP PAGE 

GEt-i:RAl./MANNiEMENT 1 6- 2  r'E:C/'Ii.'V; form 29:? \ AU . ,  ot ) 
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Rt:V RULE 
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-��-----·--- -----

SECTI ON  16 - CSM S E RVI CE PROPULS I ON SYSTEM - CONT I NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

CO�JO I T  I OiUt'-'ALFUNCT I O�J PHASE' I RUL 1 r<G 

I S PECI F I C  M I S SI O N  RULES I 
CVE S / NOT E: S / COM"1f NT5 

I 1 6-20 SUSTAI NED PRESSURE DECAY • REF MALF PROC SPS l 

A 1 6- 2 1  

I 

M I SS I Ot>.J 

APoLLO 9 

I N  E I THER THE FUEL OR 
OX I D I ZER TANK (COULD BE 
HEL I UM  OR FUEL OR 
OX I D I ZER ) ,  

A .  COAST 

B, NON-CR I T I CAL BURN 

C .  CR I T I CAL BURN 

LOSS OF BOTH GN2 TANK 
PRESSURES ( <400 PS I ) ,  

REV DATE 

LAUNCH 

ALL 

ALL 

ALL 

LAUNCH 

ALL 

DOCKED 

RENDZ 

CSM 
SOLO 

CONT I NUE M I SS I ON 

• PLAN RCS DEORB I T  I NTO PTP 2- 1 
RCS DEOR B I T  

• I F  LAND I P  I S  UNAVO I DABLE 
AFTER ABORT, REPRESSUR I ZE 
TANKS MANUALLY 

A . l .  TERM I NAT E  PHASE 

2 .  ENTER NEXT BEST PTP 
RCS DEORB I T  

B . l ,  TERM I NATE BURN 

2 .  ENTER NEXT BEST PTP 
RCS DEORB I T  

C . l .  CONTINUE BURN 

A .  

2 .  ENTER NEXT BEST PTP 
RCS DEOR B I T  

CONT I NUE M I S S I ON  

B . l .  CONT I NUE M I SS I ON 
I F  BOTH SM AND HYBR I D  DE-
ORB I T  AVA I LABLE . 

2 .  EN7ER NEXT BEST PTP 
I F  E I THER SM OR HYBR I D  DE-
ORB I T  NOT AVAI LABLE . RCS 
DEORB I T .  

C . 1 .  CONT I NUE M I SS I ON  

2 .  E£f ALTERNATE M I S S I ON  B 

D.  TERM I NAT E  AT NEXT EX I T  POINT 

E .  ENTER NEXT BEST PTP 
RCS DEORB I T  

SE C T  I ON 

A 2/ 1 5 /6 9  
CSM SERV I CE PROPULS I ON  SYSTEM SPEC I FI C  

c .  MA I NTA I N  3 0  LBS RCS FOR 
CSM ACT I VE DOCK I NG .  

GROUP PAGE 

1 6- 3  
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SEC T I ON  1 6  - CSM SERV I CE PROPULS I ON SYS TEM - CONT I NUED 

N ASA - Man ned Spacecraft Center 

ReV RU Lf. CO'ID I T  I or 1/i"/\L FUNCT I 0�< 

A 
1 6-22 FUEL FEEDL I NE AND/OR 

OXI D I ZER FEED L I NE TEMP 
< 2 7° F  AND UNABLE TO 
I NCREAS E .  

A 
I 1 6- 2 3  ENG I NE FlANGE TEMP GOES 

H I GHER THAN 480° F DUR I NG  
AN S PS  BURN, 

A .  COAS T 

I 

8 .  NON-C R I T I CAL BURN 

c.  CRI T I CAL BURN 

M I SS I ON REV DATE 

PhASE 

LAUNCH 

ALL 

DOCKED 

RENDZ 

CSM 
SOLO 

LAUNCH 

ALL 

DOCKED 

CSM 
SOLO 

ALL 

ALL 

I 

MISSION RULES 

RUl_ I �-l� 

A, CONT I NUE MI SS I ON  

B . l .  CONT I NUE M I SS I ON 
I F  BOTH SM AND HYBR I D  DE
ORB I T  AVA ! LABLE . 

2 .  ENTER NEXT BEST PTP 
I F  E I THER SM OR HYBR I D  DE
ORB I T  !lOT A /A I LABLE . RCS 
DEORB I T . 

C , l .  CONT I NUE M I S S I ON  

2 .  REF ALTERNATE M I SS I ON 8 

D .  TERM I NATE A T  NEXT EX I T  POI NT 

E .  ENTER NEXT BEST PTP 
RCS DEORB I T  

NC T  APPL I CABLE 

A . l .  (A) CONT I NUE M I SS I ON  
I F  BOTH SM AND HYBR I D  
DEORB I T  AVAI LABLE . 

( B )  ENTER NEXT BEST PT� 
I F  E I THER SM OR HYBR I D  
DEORB I T  NOT AVA I LABLE . 
RCS DEORB I T  

2 . (A) COOT! f'l!E M I S S I ON  

(B) REF ALTERNATE M I SS I ON  

3 .  ENTER NEXT BEST PTP 
RCS DEORB I T  

B .  TERMI NATE BURN 
INHI B I -:" FURTHER BURNS . 

c .  CONT I NUE BURN 
I NH I B I T  FURTHER BURNS . 

8 

SECT I ON 

APOLLO 9 A 2 / 1 5 /69 CSM SERVICE PROPULS ION SYSTEM SPEC I F I C  

C .  MA I NTA I N 3 0  LBS RCS FOR 
CSM ACT I VE DOCK I NG .  

MALF PROC SPS 5 

A . 2  . (A) MA I NTA I N  30 LBS 
RCS FOR CSM ACT I VE 
DOCK ING . 

GROUP PAGE 

1 6-4 
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S ECT I ON  1 6  - CSM SERV I C E  PROPULS I ON  SYSTEM - CON T I NUED 

��-V RULt 

A 1 6-24 UNABLE TO IGN I TE SPS 

A 
I 1 6- 2 5  THRUST CHAMBER PRESSURE 

< 7 0  PS I CONF I RMED BY OTHER 
I NS TRUMENTAT I ON  

A .  COAST 

I 

B .  NON-CRI T I CAL BURN 

c .  CR I T I CAL BURN 

NASA - Manned Spacecraft Center 

MISSION RULES 

Pr1ASf 

LAUNCH 

ALL 

DOCKED 

CSM 

NOT APP L I CABLE 

A . 1 .  CONT I NUE M I SS I ON 
I F  BOTH SM AND HYBR I D  
DEORBI T  AVAI LABLE 

2 .  ENTER NEXT BEST PTP 
I F  E I THER SM OR HYBR I D  
DEOR B I T NOT AVAI LABLE . 
RCS DEORB I T .  

B . 1 .  CONTINUE M I S S I ON  

2 .  REF ALTERNATE M I SS I ON  B 

SOLO C .  ENTER NEXT BEST PTP 
RCS DEOR B I T 

LAUNCH NOT APPL I CABLE 

ALL A. l . (A) CONT I MJE M I SS ION 
I F  BOTH SM AND HYBR I D  
DEORB I T  AVA I LABLE . 

( B) ENTER NEXT BEST PTP 
IF E I THER SM OR HYBR I D  
DEORB I T  NOT AVAI LABLE . 
RCS DEORB I T .  

DOCKED 2 . (A) CONTI NUE M I S S I ON  

( B) REF ALTERNATE M I S S I ON  B 

CSM 3 .  ENTER NEXT BEST PTP 
SOLO RCS DEOR B J T 

ALL B .  TERMI NATE BURN 
INH I B I T  FURTHER BURNS 

ALL c .  CONT I NUE BURN 
! NH I  B I T  FURTHER BURNS 

A 

I 16-26 LACK OF ULLAGE CAPAS I L I TY ALL CCX>ITI NUE M I SS I ON 
AFTER STORAGE TANK EMPTY U I NH I B I T  ALL NON-CRI TI CAL SPS 

BURNS . 

M 1 5S ! ON  REV DATE 

APOLLO 9 A 2 / 1 5 /69 

: '  · .1-· :  ' 0::''!1 

SECT ! ON 

CSM SERVI CE PROPULS ION SYSTEM SPEC I F I C  

CUE S/NOTC: S /CO/''I':ENTS 

B . l .  MAI NTA I N  30 LBS RCS 
FOR CSM ACT I VE DOCK I NG .  

e REF MALF PROC SPS u 

CONF I RM I NG  I NS TRUMENTAT I ON 
I NCLUDES ONBOARD PC METER, 
CREW, DEGRADED THRUST, FU 
AND OX I NTERFACE PRESSURES, 
F/0 VALVE POS I T I ONS ,  FU AND 
OX T�NK PRESSURES . 

A . 2  . (A) MAI NTAIN 30 �S 
RCS FOR CSM ACT I VE 
DOCK I NG .  

GROUP PAGE 

1 6-5 
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SECT I ON 1 6  - CSM SERV I CE PROPULS I ON  SYSTEM - CONT I NUED 

NASA - Manned Spacecraft Center 
� MISSION R ULES ,, 

L ;...l :  \' P :,_)L:  l . ,' l ' , : � r T  1 1  · , / v/, '. , FlJ� . �  T l l): ; F'H/l.S f RUL I n(: CUESmOTt S /CO�f-'IENTS 
-

A 1 6- 2 7  F I RST BURN SUBSEQUENT TO A .  I F  BURN I S  TERMI NATED FOR 
DOCKED DPS MANEUVER WAS ANY REAS ON :  

' LESS THAN 40 SEC , 
....- ALL A . l .  I NH I B I T  ALL BURNS 1 .  BEFORE 4 S ECONDS -

REPEAT ENTI RE 40 
2 .  CONTI NUE M I SS I ON  SECOND BURN W I TH 

I F  BOTH SM AND HYBR I D  ULLAGE . NO CON-

L DEORB I T  AVAI LABLE STRA I NT ON RE I GN ! -
T I ON  T I ME . 

3 .  ENTER NEXT BEST PTP 2 .  AFTER 4 SE CO'·JDS 
I F  E I THtR SM OR HYBRI D CCMPLETE REMA I NDER 
NOT AVA I LABLE . RCS OF BURN W I TH  NO ULLAGE 
DEOR B I T ,  RE IGNITE A S  S OON  AS 

POS S I BLE . 
3 .  AFTER 9 S ECONDS , BUT 

BEFORE 40 SECONDS -
COMPLETE REMAI NDER 
OF BURN W I TH NO 
ULLAG E ,  R E I GN I TE AS 

,, SOON AS POSS I BLE ,  
-.  

DOCKED B . l .  CONT I N.JE M I S S I ON  B . l .  MA I NTAI N  30 LBS RCS 
I FOR CSM ACT I VE DOCK I NG .  

2 .  REF ALTERNATE M I S S I ON  B 

CSM c .  ENTER NEXT BEST PTP 
SOLO RCS DEORB I T  

A 

I 1 6-28  �? BETWEEN FUEL AND LAUNCH CONT I NUE M I SS I ON e REF MALF PROC SPS lc  

OX I D I ZER TANK PRESSURES 

l >lQ PS I AND UNABLE TO 

DECREAS E .  

A ,  COAST ALL A . l . (A) CONT HJUE M I SS I ON I F  
BOTH SM AND HYBR I D  
DEOR B I T  AVAI LABLE . 

( B) ENTER NEXT BEST PTP 
I F  E I THER SM OR HYBR I D  
DEORB I T  NOT AVAI LABLE . 
RCS DEORB I T .  

I OOCKED 2 . (A) CONT I NUE M I SS I ON  A .  2 .  ( A) MAI NTAIN 30 LBS 
RCS FOR CSM ACT I VE 
DOCK I NG .  

( B) REF ALTERNATE M I SS I ON B 

CSM 3 .  ENTER NEXT BEST PTP 
SOLO RCS DEORB I T  

B .  NON-CR I T I CAL BURN B .  I NH I B I T  O R  TERMI NATE BURN 

c .  CR I T I CAL BURN c .  C()'.JT I NUE BURN 

REV DAT[ S E C T f ON GROUP PAGE 

A APOLLO 9 2 / 1 5/69 CSM S ERVI CE PROPULS I ON  SYSTEM SPEC I FI C  1 6-6 
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SECT I ON  1 6  - CSM SERVI CE PROPULS I ON  SYSTEM - CONT I NUED 

NASA - Ma nned Spacecraft Center 

ReV RULE cor-<D I T  1 Or;/.'·.'/\ LFUNCT I Oi·J 

A 1 6-29 LEAK OR COMPLETE LOSS OF 
HE L I UM  SUPPLY PRESSURE OR 
BOTH HEL I UM VALVES FA I L  
C LOSED. 

A. 6V CAPAB I L I TY GREATER 
THAN 6 2 0  r -/SEC. 

PHASE 

ALL 

MISSION R ULES 

RUL I M�  

A ,  CONT I NUE M I SS I ON  
PLAN SPS PROF I LE T O  Jl-l.t.. INTA I N  
§1Q_ FT/SEC FOR SPS DEORB I T .  

B .  6V CAPAB I L I TY LESS THAN ALL 
§1Q FT/SEC . 

B . l . (A) CONTI NUE M I S S I ON 
I F  BOTH SM AND HYBR I D  
DEORB I T  AVAI LABLE 

�1 1 55 1 0! ;  

APOLLO 9 

' /- .,_ 

RULE NUMBERS 1 6-30 THROUGH 
1 6-49 ARE RESERVED. 

REV DATE 

DOCKED 

(6) ENTER NEXT BEST PTP 

I F  E I THER SM OR HYBRI D 
DEORBI T NOT AVA I LABLE 

2 . (A) CONT I NUE M I SS I ON 

( B) REF ALTERNATE M I SS I ON B 

RNDZ TERMI NATE AT NEXT EX I T  PO INT 

CSM ENTER NEXT BEST PTP 

SOLO 

SECT I ON  

A 2 / 1 5 /69 CSM SERV I CE PROPULS I ON  SYSTEM SPEC I F I C  

CUE S / �JOT c S /  CO�V-�l �HS 

A, BLOW DOWN 6V REMA I N I NG  
I S  A FUNCT I ON  O F  ULLAGE 
VOLUME AT T I ME OF FAI LURE , 

8 . 2 . ( A) MAI NTA I N  30 LBS 
RCS FOR CSM ACT ! �  
DOCK I NG . 

GROUP PAGE 

16-7 
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REV RULE 

16-29 

I 

I 
I I 
t 

SECTI ON 16 - CSM SERVI CE PROPULS ION SYS I'Ef-! - CONTINUED 

NASA - Manned S pacecraft Center 
MISSION RUlli 

COND I T I ON/MALFUNCT I ON  

LEAK OR Ca-IPLETE LOS S  OF 
HELILM SUPPLY PR!SSURE OR 
BOTH HELl UM VALVES FA I L 
CLOSED. 

PHASE 

A, �V CAPABI LI TY GREATER ALL 

i B . ! 

THAN 620 FT/SEC . 

tV CAPAB I L I TY LESS T� ALL 
620 FT /SE C .  

t 

I � .)()CKED 

RNDZ 

CSM 

SOL(' 

I 

I 
I 

A. 

RUL I NG  

CONTI NUE MI§�� 
PLAN SPS />R.0$'1 LE TO to-A I NTA! N 
620 FT/SEC f� SPS DEORB I T,  

B . l .(A) CONT I NUE M I SS I ON  
I F  BOTH SM AND HYBR l D  
DE ORBIT AVA! LABLE 

(B) ENT�� NEXT BEST PTP 
I F  E I THER SM OR HYBR I D  
DEORBI T \K)i AVA! LABLE 

2 . (A) CONT I NUE !"' I S S I ON  

(B) f'li.F .�bTERNATE MlSS l OI'• B 

T'RtoflNATE A �  NEXT EX I T  P':l!IT 
EN fER NEXT Bh .!IE 

I 
I 
I 

r 
I I 

' •  BL()oi � _, v i';E.::"' l N l�- I l 5 A F�( . ' "" Or v ... LAG:: I \ICL\J'£ .C. T ' ; ME Of- FA 1 U'fl' • 

B . 2 . (A) rJA I NT'- l \  _ lt:b 
RC� FOR CS� "-CT ] '  ., 
DOCK I NG .  

I 

I ' 

. t ! ���-=-�.-� 
i 
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SECT I ON  16 - CSM SERVICE PROPULS I ON  SYSTEM - CONCLUDED 

REV I TEM 

1 6-50 MEAS DESCR IPTION 

J OX TK PRESS 
..J OX SM/ENG I NTERFACE P 

II 
' 

VFU TK PRESS 
FU SM/ENG I NTERFACE P 

� SPS VLV ACT PRESS-PR J 
SPS VLV ACT PRESS-SEC 

" SPS FU FEEDL I NE TEMP 
,J SPS OX FEEDL INE TEMP 

" 'l '"' ,.....,.. ,..., 1 
v PS I NJ FLANGE TEMP 2 

' ENG CHAMBER PRESS 

\/HE TK PRESS 

'-�FU/OX VLV 1 POS 
FU/OX VLV 2 POS 

. FU/OX VLV 3 POS 
' FU/OX VLV 4 POS 

� TK 1 QTY - TOTAL AUX � TK 2 QTY 
TK 1 QTY - TOTAL AUX 
TK 2 QTY 

M I S S J ()Ij  REV DATE SECT ION 

APOLLO 9 F I NAL 1 2 / 1 5/68 SERV I CE 

FEC/TSG Form 292 ( AUG bt) 

NASA - Manned Spacecraft Center 
MISSION IUW 

! I NST RUMENTATION REQUIREMENTS I 

PCM ON BOARD TRANSDUCERS CATEGORY 

SPOD03P METER/C&W c� } -1 OF 2 M SP0 9 � 1P - -

SPODD6P METER/C&W CCH'ON } -1 OF 2 M SP0930P - -

S PO&D DP METER c� } - 1  OF 2 M 
SP060 1 P t-'ETER CCM-'QN 

S P0048T ME TER COt-K>N } - 1  OF 2 M 
SPOD49T SYS TEST CCM-lON 

SPOD& l T  C&W Ca+()N } - 1  OF 2 M 
SPD0&2T C&W C(Mo'()N 

M I S S I ON  RULE REFERENCE 

16-20 

16-20 

l &- 2 1  
1&-2 1 

1 6-22 

16-23  

SPD661P METER :a+'oON 
Pctt-�- �� � ... wo 

16-25 

SPDOD1P METER SEPARATE HO 16-30 

SPD022H DI SPLAY SEPARATE HD 1 6-32 
SP0023H DI SPLAY SEPARATE HO 16-32 
SPD024H D I SPLAY SEPARATE HD 16-32 
SP0 0 2 5H D I SPLAY SEPARATE HD 16-32 

SP0655Q D I SPLAY CCH'ON HO 1 6- 1 0 / 1 1 / 1 3  
SP06 56Q D I SPLAY C().M)N HD 16-10 / 1 1 / 1 3  
SPD657Q DI SPLAY CCMO< HO 16-10/ 1 1/ 1 3  
SP0&58Q DI SPI:AY Ca+()N HD 1 6- 1 0 / 1 1 / 1 3  

GROUP PAGE 

PROPULS I ON  SYSTEM I NSTRUMENTAT I ON  REQU I REMENTS 1 6-8 
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REV I TEM 

SECT I ON  1 7  - CSM SM-RCS 

NASA - Manned Spacecraft Center 
MISS.ON RULlS 

I G ENERAL I 
1 7 - 1  � 

THE LOSS OF ONE QUAD I S  i'KlT CAUSE FOR ABOR T .  THERE ARE 1'1() S ! i'GLE FAI LURES I'I() R  �y REASONABLE OR 
ReAL I S T I C  COMSI NO.T I ON  OF FA I LURES WH I CH LEAD ONLY TO LOSS OF MULT I PLE QUADS . THEREFORE, THERE ARE 

tl() SM-RCS FA I LURES WH ICH ARE C()IIS IOERED CAUSE FOR ABORT . 

1 7- 2 AL,j, ORBI T  PHI\SES 

A. LOSS OF ONE QUAD, IN I TSELF, I S  NOT NECESSAR I LY CAUSE FOR EARLY TERMINAT J()II OF Tt£ M I SS I ON .  
T HE  GUIDELINE I S  THA.T AS LONG AS T �  SPACECRAFT ATI I TUOE CAN BE CONTROLLED fJU) T l-£  SPS CAN 
BE BURNED THE M I SS I ON  NEED ti()T BE TERMINATED EARLY . HOWEVER, I.OSS OF Ot£ QUAD W I LL RESULT 
IN REDUCED PROPELLANT AVA I LABLE, AND MAY LEAD TO EARLY M I SS I ON  TERMINATION S INCE Tl'£ CJ.PA

B l l l TY TO PERFORM SM OR HYBR I D  DEORBI T  W I LL BE AFFECTED . 

8 .  LOSS OF TWO OR MOR E  QUADS I S  CAUSE FOR ENTRY I NTO NEXT BEST PTP. 

1 .  LOSS OF T\<oO ADJACENT QUADS W I LL DESTROY THE CAPAB I L I TY TO PERFORM ULLAGE MANElNERS AN) 
W I LL REQU IR E  DELET ION OF NON-CR I T I CAL SPS BURNS . LOSS OF TWO ADJACENT QUADS PRECLUDES 
SM ANC HYBR I D  DEORBIT, OR LM RESCUE . 

2 .  LOSS OF TWO OPPOS I TE QUADS W I LL DESTROY THE CAPAB I L I TY TO PERFORM PREC I SE 3-AX I S  ATT I TUDE 
CONTROL AND PRECLUDES SM AND HYBR ID DEORB I T, OR LM RESCUE . 

1 7 - 3  m 
S l !IGLE JET CONTROL CAPAB I L I TY IN ALL AXES, W I TH NO POSS I BLE TI-RUSTER I MP I I-GEMENT I NTO THE EVT PATH, 
IS REQU IRED TO I N I T IATE r::YA .  I F  A FA I LURE OCC�S DUR I I'G  r::YA WHI CH VI OLATES i"H I S  CONSTRAI NT, THE S/C 

I W I LL BE ALLOWED TO DR I FT IN THI!o.T A.X I S  UNT I L  r::YT IS C{)ooiPLETE .  

1 7- l+  DOCK l �/Ut-.OOCKII\G 

M I SS ION 

APOLLO 9 

A. SHOULD ONE QUAO FA I L, ll'iOOCKIIIG, STAT ION KEEPING, � ASSOC I ATED LM ACTIV I T I E S  W I LL BE ALL�ED. 
I F  SPS CR I T I CAL CAPABI L I TY IS NOT AVA I LABLE, PROPELlANT REMA I N IN:i MUST BE GREATER THAN SM DEORB IT 
PLUS CSM ACT I VE DOCKING . 

B .  I F  TWO QUADS FA l L  THE VEHI C LES W I LL NOT UNOOCK. I F  TWO QUADS FA I L  AFTER l..NOOCK I�, THE VEHICLES 
WI LL REDOCK ASAP . FA I LURE OF OPPOS ITE QUADS t-'AY REQU I RE USE OF THE CM RCS SYSTEMS FOR OOCKIIIG .  
REF t"R 1 :1-28 . 

RULE I'UIBERS 1 7- 5  1'1-ROUGH 
1 7-9 ARE RESERVED. 

REV DATE SECT I ON 

F I NAL  1 2/ 1 5/oS CSM SM-RCS 

GROUP PAGE 
GENERAL/MANAGEMENT 17-l 
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REV I TEM 

SECTION 17 - C SM  SM-RCS - CONTINUED 

NASA - Manned Spacecraft C.nter 
MISstON lULlS 

I SYSTEMS MANAGEMENT I 
1 7- 1 0  PROPELLANT GAG I NG  

17- 1 1  

1 7- 1 2  

M l  SS I CJ-J  

A. PR IME �Tt-()0: RTCC EQUAT I ON  (6\) 

B. BACKUP METHOD: (ONBOAAD) HELl� PRESSURE/TEMPERATURE ( 1 1 %) 

QUAD PROPELLANT BALANCE 

PROP I SOLAT I <l>l  VALVES WI LL l>l>T BE USED FOR QUli.O PROPELLANT aALANCE .  PROPELLANT BALANCE W I LL BE 
ACCOMPL I SHED BY SELECT I NG  �JET +X AND -X TRANSLATIONS W I TH EITHER THE P I TCH OR YAW QUAD AND BY 
CHOOS I NG  SUI TABLE JETS FOR ATTI TUDE CONTROL. PROPELLANT D I FFERENCES BETWEEN QUADS W I LL BE MA INTAINED 
W I TH I N  ±SO POUNDS . 

SECONDARY PROPELLANT FUEL PRESSURE VALVE 

THE RCS SECCHlAAY FUEL PRESSUR I ZAT I <l>l  VALVE WI LL BE OPENED WHEN THE PR I �Y FUEL �! FOLD PRESSURE 
REACHES ill PS IA.  

RULE N...MBERS 17- 1 3  TI-ROl.GH 
1 7- 1 9  ARE RESERVED. 

REV DATE SECT I ON  GROUP PAGE 

APOLLO 9 F I NAL 1 2 / 1 5/ 68 CSM SM-RCS GENERAL/MANAG&'ENT 1 7-2 

1-'EC/TS}  r'om 292 \ AU:, ot ) 
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REV RUU: 

A 1 1 7- 2o 

SECT ION 1 7  - CSt-'• SM-RCS - CONT I NUED 

N ASA - Manned Spacecraft Center 

MISSION R U LES 

cor-m I T  I or J / ,".Al_FUNCT I O�l PHASF I RUL I i .c: 
I 

! S PECIF IC  M I S S I O N  RU LES I 
SUSTA I NED LEAK I N  HELIUM 
TANK 

A .  ONE QUAD (ALL OTHER 
QUADS NORMAL) 

LAUNCH 

A L L  

TD&E 

Ui'DOCKED 

A . l .  CONT I NUE M I SS I ON 

2. CONT I NUE M I SS I ON 

3 . (A) ATTEMPT TD&E 

( B )  D I SCONT I �E DOCK I NG  
ATTEMPT 
Wl1EN PROPE LLANT RE.�lA I N ! f'.( 
I N  E I THER ADJACENT QUAD 
= __ L B S .  

4 . (A) I NH I B I T  PHAS I NG  
MANEUVER 

RNDZ S. TERM I NATE AT NEXT EX I T  

B .  r-'ORE T�N ONE QUAD 
AND 

l .  HE TNK PRESS > HE LAUNCH 
MNFLD PRES I N  AT 
LEAST THREE QUADS ALL 
AND HYBR I D  DEORB I T  
S T I LL AVA I LABLE TD&E 

DOCKED 

UNDOCKED 

RNDZ 

2 .  HE TNK PRESS < HE LAUNCH 
MNf LD PRESS I N  TWO 
OR MORE QUADS A L L  

.EQ..llii. 

B . l . (A) CONT I NUE M I SS I ON 

(B) CONT I NUE MI S S I ON 

( C ) ( l )  CONT I NUE MI SS I ON I F  
DOCKED 

( 2 )  TERM I NATE P�'\ASE I F  
NO T  DOCKED 

(D ) ( l )  DO NOT UNDOCK 

( 2 )  R EFERENC E  ALTERNATE 
M I SS I ON D 

( E ) ( l )  REDOCK LM ACT I VE 

( 2 )  REFERENCE ALTERNATE 
M I S S I ON D 

(F) TERM I NATE AT NEXT EX I T  

B . 2 . (A) CONT I NU E  M I S S ION 

( B )  TERM I NATE PHASE AND ENTE 
NEXT BEST PTP 

M I SS I ON  REV DATE SEC T I ON  

CUf: S / i  KlTf S / CCWw'\l ' JTS 

� REF MALF PROC RCS l C  

QUAD W I LL RLMA I N  USABLE UNT I L  
HE MANI FOLD PRESSURE REACHES 
7 5 PS I .  

GROUP PAGE 
APOLLO 9 2/ l S/69 CS� • SM-RCS SPEC I F I C  1 7-3 
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SECT I ON 1 7  - C SM s,�1-RCS - CONT H�UED 

NASA - M a nned Spacecraft Center 

MISSION RULES 

�\_,oL i 1 .. . : l T i l l · � ; �·.'�� � r· �._ J i ;I': T J O� .  F)r ·/:.. :: f  RUL J I-.G ��----�-----------------�--��------�--------------------------��-----------------------1 
A 

1 1 7- 2 1  

A 

SUSTA i t�ED LEAK BELOW HEL ! UI 
I SOLAT I ON VALVE (COULD �E 
HEL I UM  OR FUEL OR 
OX I D I ZER ) .  

A .  ONE QUAD (ALL OTHER 
QUADS NORMAL) .  

B .  MORE THAN ONE QUAD 

I 1 7- 2 2 PACKAGE TEMP < 70°F AND 
UNABLE TO I NCR EASE 

M I SS I ON  

A .  ONE QUAD (ALL OTHER 
QUADS NORMAL). 

B. MiRE THCIN ONE QUAD 

Rf.:V DATE 

LAUNCH 

ALL 

TD&E 

EVT 

UNDOCK EO 

RENDZ 

LAUNCH 

ALL 

ALL 

TD&E 

UNDOCK EO 

RENDZ 

ALL 

APOLLO 9 A 2/ 1 5/69 CSM S."-1-RCS 

. " ,., ' 

A . l .  CONT I NUE M I SS I ON 

2 .  CONT INUE M I SS ION 

3 . (A) ATTEMP T  TD& E . 

( B )  D I SCONTI NUE DOCK I NG  
ATTEMPT WHEN PROPELLANT 
REMA I N I NG  IN E I THER 
ADJACENT QUAD = TBO 
LBS . 

4 .  TERM I NATE EVT 

5 .  (A) I NH I B I T PHAS i f\G  
MANEUVER . 

6 .  TERM I NATE AT NEXT EX I T 
POI NT .  

8 . 1 .  CONT I NUE M I SS I ON 

2 .  TERMI NATE PHIISE AND 
ENTER 1'-JEX'f' BEST PTP , 

A . l .  CONT I NUE M I SS I ON 

2 . (A) ATTEMPT TD&E 

(B) D I SCONT INUE DOCK I NG  
ATTEMPT WHEN PROPELLANT 
REMA I N I NG  I N  E I THER 
ADJACENT QUAD = TBD 
LBS . 

3 . (A) I � I B I T  PHAS I NG  
MCINELNER 

4 ,  TERMI NATE AT NEXT EX I T  
POI NT 

B .  TERMI NATE PHASE AND ENTER 
NEXT BEST PTP, 

SECT I ON 

SPEC I F IC 

• REF ,�Lr PROC RCS 2 

QUAD W I LL RE � A I N USABLE UNT I L  
He MAN I FOLD PRESSURE REACHES 
7 5  PS l .  

e REF MALF PROC RCS lA 

GROUP PAGE 

1 7-4 
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17-23 

M I SS I ON 

APOLLO 9 

. .  ' . 

COt<D I T  I Ot�/fv'ALFUNCT I ON 

LOSS OF I ND I V I DUAL 
THRUSTERS AS A RESULT OF 
CLOGG I � ,  FREEZ ING, OR 
BURNOUT WH > CH RESULT I N :  

A .  LOSS OF ULLAGE CAPA-
B l  L I TY 

B .  LOSS OF ATT I TUDE CON-
TROL I N  ONE OR MORE 
AXES (P, Y, R )  

c .  LOSS OF ATT I TUDE CON-
TROL IN ONE OR MORE 
AXES W I THOUT THRUSTER 
I MP I NGEMENT I N  THE 
EVT PATH . 

PULE NLMBERS 1 7- 24 THRQU;H 

1 7-49 ARE RESERVED . 

REV DATE 

SECT I ON  1 7  - CSM SM-RCS - CONT INUED 

NASA - Mannet' S pacecraft Center 

MISSION RULES 

PHASE RUL I NG 

ALL A .  CONT I NU E  M I SSION 

ALL e . TERM INATE PHASE AND ENTER 

NEXT BEST PTP 

EVA c .  CONTI Nl1E EVA 

SECT I ON  

CUES /NOTES/COMMENTS 

A .  REF IYR 1 6-26 ,  27 

c .  SIC WI LL BE ALLOWED TO 
DRI FT I N  THAT AX I S  �TI L  
EVT I 5 00'-IP LETE . 

GROUP PAGE 

F INA 1 2/ 1 5/68 C SM  SM-RCS SPEC I F IC 17-5 
' '  .. .� J ' 

·--------·-----�-----------��·-·· · ·---------�-------�-.,.--



l 

R i  V I TEM 

1 7- 5 0  MEAS DESCR I PT I ON  �· H E  T K  A PRESS 
QTY srv.-RCS PROP SYS A �M HE TK 8 PRESS 
QTY SM-RCS PROP SYS 8 roM HE TK C PRESS 

TY SM-RCS PROP SYS C f· HE TK D PRESS 
Y SM-RCS PROP SYS D 

'I SM ENG ?KG A TEMP 
'vSM EI'G PKG 8 TEI·Ii' 

SM ENG PKG C TEMP � ENG PKG D TEMP 

\� SM HE TK A TEMP 
"l!�M HE TK 8 T EMP 

SM HE TK C TE1'1P ,V SM HE TK D TEMP 

v 
'\

,..
;M HE MAN A PRESS 
SM HE MAN 8 PRE SS 

ivsM HE MAN C PRESS �M HE MAN D PRESS �M FU MAN A PRESS 
Sf-\ FU MAN B PRESS IVSM FU MAN c PRESS 

� FU MAN D PRESS �M OX MAN A PRESS �� OX MAN B PRESS �SM ox MAN C PRESS 
SM OX MAN D PRESS 

M I S S I ON  R E V  lJATf SECT I ON 

SECT I ON 1 7  - CSM SM-RCS - CONCLUDED 

N A SA - Manned Spacecraft Center 

MISSION RULES 

! I NS T RU M E N TATI O N  R E QU I R E M E NTS ) 
PCM S!-J� TRANSDUCERS 

SR S O D l P METER COM"''N 
SR 5 0 2 5Q I-1ETER C�N 

S R 5 0 0 2P METER CQ'v'l-()N 
SR 5 0 2 6Q METER CCM"10N 

SR 5 0 0 3 P  METER COMMON 
SR 5 0 27Q METER Cc:tfflN 

SR 5 0 04P METER CQiv'MON 
SR 5 0 2 8Q METER CCM"{)N 

SR 50 65T METER/ C&W CCMVON 
SR S 066T METER /C&W C()l.t'()N 
SR S067T METER/C&W CQMV()N 
SR 50 68T METE: .,  C&W C�N 

SR50 1 3T METER COM"'N 
SR 5 0 14T METER COVfvlON 
SR 5 0 1 5T METER c� 
SR 5 0 1 6T METER COI-ffiN 

SR 57 29P ----- ------
SR 5 7 7 6P ----- ------
S P 58 1 7P ----- ------
S F-. 5 8 3 0P ----- ------
SR 5 7 3 7 P  METER/ C&W COM'-'ON 
SR 5 78 4P METER /C&W C()+V)N 
SR 5 8 22P METER /C&W COM"\JN 
SR 5 8 2 3 P  METER/C&W COM'-'ON 

SR 57 3 3P ---- ----
S R 5 7 80P ---- ----
S R 5 8 2 0 P  ---- ----
S R 5 8 2 1 P  ---- ----

GROUP 

CATEGORY M I SS I ON  RULE REF } -1 OF 1 7- 2 0  
2 M  1 7- 2 1  } - 1  OF 1 7- 2 0  
2 M 1 7- 2 1  } - 1  OF 1 7- 2 0  
2 M 1 7 - 2 1  } - 1  OF 1 7- 2 0  
2 M 1 7- 2 1  

M 1 7- 2 2  
M 1 7- 2 2  
M 1 7- 2 2  
M 1 7- 2 2  

M 1 7-20/21  
M 1 7- 2 0 / 2 1  
M 1 7- 2 0 / 2 1  
M 1 7- 2 0 / 2 1  

H) 1 7- 20 / 2 1  
HD 1 7- 2 0 / 2 1  
HD 1 7- 2 0 / 2 1  
HD 1 7- 2 0 / 2 1  

HD 1 7- 1 2  
HD 1 7 - 1 2  
HD 1 7- 1 2  
1-0 1 7- 1 2  

HD 1 7- 2 1  
HD 1 7- 2 1  
HD 1 7- 2 1  
HD 1 7- 2 1 

PAGE 

APOLLO 9 F I NAL 1 21 1 5/ 68 CSM SM-RCS lNSTRL.MENTATION REQUIREMENTS 1 7- 6  
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A 

N ASA - Mann •. , .ipacecraft Center 
MISSION R ULES 

1 8- l  � 
A .  A SUS T/\ I r·;EJ LE,\0: l : .  O R  THE LOSS � .  "1E L ' :-.1 SUFi'L 'I PRES S URE O R  HELl  U'1 1·:� ' , ; : ·oLD PRESSURE l N ONE CM RCS ! 

R l :£, I S  c;C: c�;us t FOi< ABOR T S l : iCt: Ti�C: :.; C.,\\A l N J �  R l �.G I S  CAP/\3LE OF A�c�,;; r OR ENTRY ATT I TUDE CONTROL; 
TH I S  FA I LURe ' . .' ! '�·- xEQU ! RE u.;< .. :Y H,; , )  PTP 5-4 S J ,' iCE SYS TEr·\S ARE �lOT LOt'<GE;R REDUNDANT . 

b .  A SUS Tf\ i. \EG L EAf: I �' OR THE LOSS OF HE L ! l�·l �- Uf C: � (  PRES� URE O R  HEL ! LJ"-1  ,"'AN ! FC�D PRES S UR E  I N  BOTH C M  RCS 

R I NG S  ?R I OR TU TO\'il:R J E TT I SD;·; l S  J US T I F ! CAT : c, r .  FCR A ,'-lODE I ABOR T .  AFTER TOWER JE TT I SON , I T  I S  NOT 
CAUS e FOR A BORT S l �KE THE .:..G I '-1 � 1  TO PE'i\c'i cc'< ·�. SAFE ENTRY H'TO THE A l LA�; T ! c  AT TH[ END OF THE F I RS T 

'<EV S T I L L  EX I S TS SY l iS i r;c, rr 1E  COi''iT I 'lG Ei'iC S .'·1 RCS SP I NUP PR I OR TO C'-1/ SM SEP . TH I S  ME THOD OF ENTRY 
I S  COk; I JLRLD OF' ERA T J  Ot�LL Y �� . "tR.\.JLt: TO Pf i';f' .)�'·W.G AN ABORT t'\JjD P R E S EriTS LESS POTENT I AL HAZARD 
TV CRE>i Rt.COVERY . FUR THER:·IORt , (,'1 RCS C �Ji <T,;;a I S  REQU I RE D  FOR ABOR TS I N  TrlE ,'10DE l l  AND MODE I l l  
Rt:::. l C1NS , ,\UD TO Ai:,URT THE LAUNCH u; THESE P EC I ONS FOR LOS S OF (.'\ RCS CAPAS l L 1  TY WOULD PLACE THE 

) p,.;ct:CR-\F T  ."\f :J C R U  I :·;TO A�; U�iSAf' E E t iV I Rm-:·�r- � J T .  

1 8 - 2  AL L ORU I T  PHAS E S  

1 8 - l O  

A .  SUS TA l NED LE,\K J r, OR LOSS OF t-<H ! LJ-1  S UPP!_ Y PRt:SSURE OR HEL l UM MAN I FOLD PRESSURE (COU LD Bt: E ! THER 
FUEL OR OX I D I ZE R )  l i J ONE CH RCS R J :<G DE. L:OTES THE R EDUNDAIKY OF THE ENTRY ATT I TUDE CONTROL S YSTEM 
ArJO REDUC ES THE V AVA I LABU: FOR �� SR I D  OEOR B I T .  LOSS OF H E L ! UI1 SUPPLY PRESS URE OR HE U U"1 ,"\4N I FOLD 

PRES S UR E:  I r• 30Hi Ct� R C S  R I �..G S DE L E TE S  1\L L  EtHR Y ATT ! TUDE CONTROL CAPAB I L I TY REQU ! R I I\G CONT I I\GENCY 
S�l RCS S P l cJ-UP PR I OR TO 01/ SI� SEP . THE LOSS OF ONE OR BOTH CM R CS R WG S  IS CAU S E  FOR TER.'1 I r�T ! i\IG  
Tr£ PHASE Ai<D 1" .!  S S  !ON B Y  ENTRY I NTO THE r;EXT BE ST PTP . 

B .  AR1'1 U'<G Of· TH� 01 R C S  R H.JG S ,  ��� IE THLR THE PROP E L LArlT I SOLAT I ON VALVES ;,";: OPENED OR C LOS ED , I S  CAUS E  

FOR TE R!·I I NAT H¥:; THE PHAS[ AND r� l 5 S l 0i< HJTO THE NEXT B E S T  PTP . 

RULE iJU,M3cRS 1 8 - 3  THROL.Gri 
1 8- 9  ARE RESERVED 

THRUS TER TE�lf-' CONTROL 

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

I SYSTEMS MANAGEMENT I 

CM R C S  THRUS TERS \oil LL BE HEATED PR IOR TO ENTRY FOR 20 ,\.1 1 NUTE S  OR UNT I L THE LOWE S T  I ND I CATED TEMPERA TURE 
I S  .:_ "2 8 'J F , \'IH J CHEVER CCli'-\ES F I RS T .  I F  THR U S TE R ( S )  HEATER FUNC T I ON FA I LS ,  CM RCS IS S T I L L CONS I DERED 
OPERAT I ONAL PEND I NG  RE SULTS OF CM RCS CHECKOUT PR I OR TO DE ORB I T .  REF �IALF PROC R CS 5 

A 1 8- 1 1  HEL I U'1 I IJTERCONNEC T  

�. ! S S I ON 

APOLLO 9 

AS A LAST RES OR T ,  I F  THE HEL ! lil'l I N ONE R I NG  I S  DEPLE TED DUE TO A LEAK AND PROPE LLANT I S  DEPLE T E D  I N  
THE OTHER R I I\G ,  THE SYS TEMS MAY BE HHERCONNEC TED I F  THE REMA I N T I\G  PROPELLANT I S  REQU I RED FOR CONTROL . 
ONCE I NTERCONNEC TED, THE R f ,\iGS CANI.OT BE I SOLAT W .  REF MLF PROC RCS 4 

RULE t<U"1BERS 1 8- 1 2  THROUGH 
1 8 - 1 9  ARE RES ERVED . 

A 2 / 1 5/69 

. , '· . 

S E C T  I CltJ 

CSM CM-RCS 

GROUP 

GENERAL/r-'ANAGEMENT 

PAGE 

1 8 - 1  
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R E V  KULI: COND I T I ON/f"ALFUNCT I ON  

1 8- 20 SUSTAINED LEAK I N  OR COM
PLETE LOSS OF HEL I UM  
SUPPLY PRESSURE . 

A ,  ONE R I "--G 

B .  BOTH R I NGS 

1 8 - 2 1  SUSTA I NED LEAK I N  OR CCM
PLETE LOSS OF HEL I UM  
MANI FOLD PRESSURE (COULD 
BE E I THER FUEL OR 
OX I D I ZER) . 

A .  ONE RI "--G 

B. BOTH R I"--GS 

1 8- 2 2  CM RCS I S  ARMED FOR ANY 
REASON 

RULE NUMBERS 1 8- 2 3  THROUGH 
18-49 ARE RESERVED. 

M I SS I ON  REV DATE 

SECT I ON  1 8  - CSM CM-RCS - CONT I NUED 

N ASA - Manned Spacecraft Cer.ter 
MISSION RULES 

PHASE RUL I NG CUES/NOTES/COMMENTS 

I S PE C I FI C  M I S S I O N  RU LES I 

LAUNCH 

ALL 

LAUNCH 

ALL 

LAUNCH 

ALL 

LAUNCH 

ALL 

ALL 

A . 1 .  CONTI NUE M I S S I ON AND ENTER 
PTP 6-4 

2 .  TERMI NATE PHASE AND ENTER 
NEXT BEST P TP 

-----
B . l .  Cet.IT I NUE MI SS I ON AND ENTER 

PTP 2- 1 
UNLESS PR I OR  TO TOWER JETT I 
SON , I F  PRI OR TO TOWER 
JETT ! Set.l, ABORT . 

A . 2 .  NORMAL ENTRY 

2 .  TERM INATE PHASE AND ENTER B .  2 .  CONTI "--GENCY SM RCS S P I N-
NEXT BEST P TP UP PRIOR TO CM/SM SEP . 

A . l .  Cet.IT J NUE M I SS ! ON  AND ENTER 
PTP 6-4 

2 .  TERMINATE PHASE AND ENTER 
NEXT BEST P T P  

B . 1 .  CONT I NUE M I SS I ON AND ENTER 
PTP 2- 1 
UNLESS PR I OR TO TOWER JETT I 
SON . I F  PR I OR T O  TOWER 
JETT I SON, ABORT , 

2 .  TERMI NATE Pt-4ASE AND ENTER 
NEXT BEST PTP 

TERMINATE PHASE AND ENTER NEXT 
BEST PTP 

SECT ! ON 

B . 2 .  CONTI NGENCY SM RCS S P I N  
U P  PR I OR T O  CM/SM SEP 

GROUP PAGE 
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REV I TEM 

1 8 - 5 0  

M I S S I ON  

MEAS DESCR I PT I ON  �M H E  T K  A PRESS � HE TK B PRESS 
HE TK A TEMP � HE TK 8 TEMP � HE MNFLO A PRESS 

CM HE MNFLD B PRE S S  

SECT I OO  1 8  - CSM CM-RCS - CONCLUDED 

NASA - Manned Spacecraft Center 
MISSION IUUS 

I INSTRUMENTAT ION REQUI REMENTS I 
PCM ON BOARD TRANSDUCERS CATEGORY 

CR00 0 1 P  METER Cet+'a-1 M 
CR0002P METER c� M 
CR0003T METER CO'+'\ON M 
CR0004T METER CO'+'\ON M 
CR 00 3 5P METER/C/W SEPARATE M (BOTH) 
CR00 36P METER/C/W SEPARATE M ( BOTH) 

I 

REV DATE SECT I ON  GROUP 

M I S S ION RULE REFERENCE 

1 8-20 
1 8-20 
1 8-20 
18-20 
18-21 
18-21 

PAGE 

D PRE L 1 0 / 1/ 68 CSM CM-RCS INSTRUMENTAT ION REQU I REMENTS 1 8-J 

Jo'EC/TSr. Fonn 292 ( AUr, 6b) 
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SECT I ON  1 9  - DOCK I NG  AND UMB I LI CAL 

N A SA - Manned Spacecraft ''enter 
MISSION R U LES 

Rf  \' I TU·1 

A 

A I 
A I 

I G E N E RA L  I 
1 9 - 1  THREE GOOD DOCK I NG R I NG  LAT CHES 1 2 0  DEGREES APART AR E  REQU I RED FOR t>N I VT . 

1 9-2 

1 9 - 3  

1 9 - 4  

1 9-5 

nHREE GOOD DOCK I NG RING LATCHES 1 2 0 DEGRE ES APART ARE REQUI RE D  FOR A DOCKED RCS Mf>NEUVE R .  

THE DOCKED S P S  OR DPS BURNS REQU I RE TI-iAT NO MORE THAN TI-iREE DOCK i f\G R H.G LATCHES B E  UNLATCH E D .  

MANNED UNOOCK I NG  OPERAT IONS W I LL B E  TERM I NATED FOR PN Y  FA I LI.RE O F  A DOCK I NG R ! f\G  LATCH T O  R E LEAS E . 
NO ATTEMPT W I LL BE MADE TO D I SASSEMBLE A DOCK i t\'G R I NG  LAT CH .  

W I TH FAI LURE O F  TH E  CSM FORWARD HATCH P R IMARY LOCK/ UNLOCK MECHANI SM, THE SECONDARY LOCK/UNLOCK MEC HAN I SM 

W I LL ONLY BE USED TO LOCK TI-iE HATCH, W I TH THE EXCEP T I ON  TI-i.t..T THE S ECONDARY LOCK/UNLOCK MECHAN I SM MAY BE 

USE D  TO UN LOCK TI-iE HATQi TO PERFORM AN I VT FRCM THE LM .  

1 9 - 6  LOSS O F  VI SUAL DOCK I NG  A I DS ( COAS AN D  TARGET�) W I LL NOT I NH I B I T DOCK I NG, ��D UNDOCK I NG .  

19-7 

1 9- 8  

FOR CASES WHERE "F I NAL" LM S EPARAT I ON I S  � I()T ATTEMPTED, THE OOCK ! NG  R n.G W I LL B E  J E TT I SONED 2 0  

M IN PR I OR TO RETROF I R E .  R E F  M R  5- 2 1 E 

I F  THt OOCK ! f\G  PROBE FAI LS TO I N::J ! CATE EXTENS I ON  OR I F  BOTH TALK BACK I ND I CATORS :: ARE BARBER POLE , 
TD&E W I LL BE ATTEMPTED .  

::NOTE : THE Cl'>lLY OOCK I NG  PROBE I NSTRLMENTAT I ON  CONS I STS OF TWO TALK BACK I ND I CATORS I N  THE CSM . 

RULE NUMBERS 1 9-9 THROUGH 
1 9- 1 0  ARE RESERVED .  

I M ANAG EMENT M I S S ION RU LES ! 

1 9- l l  FOR M I S F I RE OF A DOCK I NG  RETRACT SQU I B, TI-iE REMAI N I NG  SQU I B  I N  THE SAME SYSTEM W I L L BE USED TO COMP LETE 
OOCK I NG .  SUBSEQL.ENT Lt.JDOCK I NG  W I LL B E  GO S I NCE REDUJDANT SQUI BS E X I ST I N  THE REMAI N I I\IG SYSTEM . 

1 9 -1 2  THE CM FORWARD AND LM UPPER HATCH NORI-'IALLY W I LL B E  I NSTALLED FOR /!NY TYPE O F  MANEUVER OR DOCK I I\G .  

RULE NUMBERS 1 9- 1 3  THROUGH 
1 9- 1 9  ARE RESERVED. 

M ! S S J ()/\1  R E V  ui<TF SECT I ON GROUP P/IG�-
�------�-�--�--------+------- -------------------------���--- --�-------------4--�----- ·--

.APOLLO 9 A 2/ 1 5 /69 DOC K I NG  /JND UMB I L I CAL DOCK I NG  SYS TEM -

GENERAL MANAGEMENT 1 9 - 1  

�· · --· ---··--� "-- ---- ---------,....--�-· ----- .,, _____ _ _ _ , 
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A 1 9-20 

I 
I 

C( l ' < l' l T '  · .. ,'.'/· L FU�.C T l lli . 

FA! LURE TO fv\ATE LM 
UMB! L ! CAL 

A. Pux; P23 

B .  P LUS P24 

c .  BOTH P 2 3  AN D  P 2 4  

A 1 9- 2 1  FAI LURE T O  MA I NTAI N  LM 
X-LUNAR BUS POWER FROM 

CSM 

5 C C T I ON 19 - DOCK i t-.C AND Ut1B I L I CAL - COtH i tJUED 

NASA - Ma nned Spacecraft Center 

MISSION RULES 

I 
�Pi::C I F IC M I S S ION  RU LES j 

TD&E 

TD&E 

TD&E 

OOCKED 

A .  CONT I NUE M l  5 5  I ON 

B .  CONT I NUE M I S S I ON 
I NGRESS LM W I TH I N  lQ. HRS 

AND TURN OFF l.M DESCENT 
BATTER I ES TO EFFECT X- LUNAR 
BUS TRANS FER TO CSI-1 POWER 

c .  PERFORM C SM / �� F I NAL SEP  
REF ALIERNATE H I SS I ON  A 

l .  CONT I NUE t� I SS I ON 

I F  UNABLE TO TRANSFER POWER 
fROM CSM TO U�. DESCENT 

BATTERY, I NGRESS LM W I TH I N  
lQ HRS AND TURN LM DE SCENT 
BATTEI<Y ON 

1 9-22  FAI LURE T O  ACH I EVE S- I VB/ TD&E 

l.M SEPARAT I ON  

PERFORM CSM/1...!"1 F I NAL SEP 

REF ALT M I SS I ON  A 

� .  P 2 3  I S  LOCATED BETWEEN 
C9� -Y MD -z AX I S  

t3 .  P 24 I S  LOCATED BETI·IEEN 

CSM - z  AND +Y AX I S .  P24 
L.J/"\B I L I CAL CONTAI NS uv, 
DESCENT BATTERY RESET 
FUNCT I ON .  

C .  5- I VB / LM  SEP CANNOT B E  

ACH I EVED W I THOUT �\AT J r'>G 
AT LEAS T ONE UMB I L I CAL 

U", DESCENT S TAGE L 1  FE T IME  
IS  CR I T I CAL 

t-'AX L I FET I �1E OF CRI T I CAL 
EQU I PMENT W I THOUT HEATERS I S  
lQ. HOURS 

--4----��------------------�-------+--------------------------4----------------------- l 

19-23 FAI L, IRE TO ACHI EVE CSM/ l.M DOCKED 

F I NAL SEPARATI CN 

19-24 FAI LURE T O  I ND I CATE DOCK-

l NG  PROBE EXTEND 0R BOTH 

TALK BACK I ND I CATORS ARE 
BARBER POLE . 

1 9-25  FAILURE T O  CAPTURE OR TO 
ACHIEVE DOCK I NG  

I". I SS I ON REV DATE 

TD&E 

UNDOCKED 

TD&E 

i.X'IDOC KED 

MUST PERFORM NORMAL UNDOCK I NG  

A .  RETR I EVE PROBE AND DROGUE 

AND I NSTAL L .  

B .  AFTER UNDOCK I NG, DEPRESS 
CSI-1 AND JETT I SeN PROBE 

OVERBOARD . 

A ,  CCNT I NJE M I SS I ON 

ATTEMPT TD&E 

B .  CONT I NJE M I S S I ON  

ATTEMPT DOCK T NG 

TERMI NATE TD&E 

PERFORM EVT 

SECT I ON 

APOLLO 9 A 2 / 1 �/69 DOCK I NG  AND UMB I L I CAL DOCK I N':;  ...___ ... 
' , ' r 

" )1 · -O�TT: ' 

l.M MASS MAY HAVE TO BE 

MODI F I ED FOR APS BURN 

DOCK I NG  R I NG / TUNNE L  STRUCTURE 

DAMAGE MAY C CCUR TO THE 

EXTENT THAT TUNNEL PRESSURE 

CAN NOT BE MA I NTA I NE D ,  

GROUP PAGF 

SYSTEM - SPEC I F I C  1 9- 2  
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SECTION 1 9  - DOCKIJIG AI'() U'1BI L I CAL - C()ljCLUDE.D 
NASA - Manned Spacecraft Center 

MISSION RULES 

RCV RULE CONO ! T  i ON/1-'ALFUNCT J ON  PHASE RUL I NG CUE S /NOTES/COMMENTS 

1 9-26 CAr'H)T ROOVE CSM FORWARD TD&E A.  PERFORM CSM/LM FINAL SEP 
HATCH 

DOCKED 8 ,  PERFORM CSMtLM FINAL SEP 

IF LM �ED� PERFORM EVT 
TO CSM, 

-

1 9-27 CAt-N:lT R&1)VE DOCKING TD&E A ,  CONTINUE MISSION 
PROBE, LM DRCX>UE� AND/OR 
LM UPPER 1-\4. TCH. DOCKED B .  CONTINUE MI S§ION B ,  SPS AND CM RCS MANEUVERS 

REF ALTERNATE MISS I ON  MAY BE PERFORMED 
-

-·--r----+-------------------4-------4------------------------�---------------------4 

1 9-28 FAI LURE TO ACHI EVE CSM/LM DOCKED 
l.MlOCK ING 

1 9-32 FAI LURE TO REINSTALL PROBE DOCKED 
AtfJ/OR DROGUE OR FA! LURE 
TO CLOSE LM UPPER HI\ TCH 

M I SS I ON  REV DATE 

NO l.f.IOOCKED ACT! VI T I ES 
REF ALTERNATE MISSION 0 

NO LNOOCKI� 
REF ALTERNATF. MI SS I ON  D .  

SECT I ON  

APOLLO 9 INAL 12/ 1 5/68 DOCKING AND UMBI LI CAL 

GROUf' PAGE 

DOCKING SYSTEM - SPEC I F I C  19-3 
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SECT I CX\1  20 - EMU/EVA 

N ASA - Manned Spacecraft Center 
MISSION lULlS 

l G E N E RAL I 
2 0 - 1  TO I N I TI ATE liN D  CCJIIT INl£ THE FOLLOn'I�-ti MISSION PHAS E S ,  TH E  EXTRAVEH I CULAR M06 1 L ! TY UN I T  (EMU) MUST 

PROVI DE THE FOLLOWit-.G M I N IM\.1'1 CAPAB I L I TI ES :  

2 0 - 2  

2 0 - 3  

M I S S I ON  

APOLLO 9 

A. DOCKED 

TWO L I FE  SlPPORT LN I TS (PLSS AAD OPS OR 2 OPS) PROVIDING SUFFI C IENT CCX\ISLMABLES TO Sl.FPORT A 
30 M INUTE CONT INGENCY TRI>NSFER. 

B. S,Y6 
SUFF I C I ENT PLSS CONS'-"'ABLES TO SlPPORT ORB I TAL CHECKOUT ,liND PLJ!t..t.jED EVA 

C. UNDOCKED/RNDZ 

TWO L I FE SlPPORT LN I TS ( PLSS N-10 OPS OR 2 OPS) PROVIDING SUFF I C I ENT CONSLMABLES TO SUPPORT A 
CONTi t>GENCY TRANSFER, OR ONE UN I T FOR S I NGLE W>.N UNDOCKED OPERATI ON .  

! MA NAG E M E NT I 

THE PLSS BATTERY I S  CONS I DERED TO HAVE A MINIML.M OF 1 4 . 3  .oMP-HR CAPAB I L I TY .  THI S  CONSL.MABLE I S  
GPGED B Y  � I TOR I NG  GT8 1 40C liND PROCESS i t>G  I N  THE RTC'C'TO OBTAIN AMP-HRS . 

THE PLSS PRIMARY OXYGEN SUBSYSTEM (POS) IS CONS I DERED TO HAVE A N<Jo4.INAL SOLRCE PRESSURE OF 850 PS IA. 
TH I S  CONSl..MABLE I S  G.o'GED BY MCX\I I TORII'G GT8182P ,liND PROCESS ING IN THE RTCC TO OBTAIN LBS MASs;-

THE PLSS FEE!YWATER RESER� I R  I S  CONS I DERED TO HAVE A Na-11NAL LOAD I NG  OF §..,1 LBS . TH I S  C()IISI..MABLE 
I S  GAGED BY MONITOR I NG  GT81 54T, GT81 96T, GT81 82P1 GT8 1 1 0P ,liND PROCESS ING I N  THE RTACF TO OBTA I N  LSS 
REMAI N I NG .  

REV DATE 

F I NAL  1 2/15/68 

SECT TON 

EMU/EVA 

GROUP PAGE 

GEt-.ERAL./�NT 20-1 
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SECT I ON  20 - EMU/EVA - CONT I NUED 

N A SA - Mann"d Spacecraft Center 

R' v " , '• I � T < · " � T l ,- J.' , / .'·'./:. L F I_.i�·.C T J ( )i J 

-r-· 
I 

A I :C d - 2 0  LOSS OF PRESSURE I NTEGR ! TY 

I A.  PGA PRESS -: 3 , 7 5 PS I A  
(TM) AND DECREAS I NG  OR 
PGA PRESS  GAUGe OF < 3 .  

I PS U \  AN D  DE CREAS I NG  

J t3 .  PGA PRES S  > 4 . 0 5  P S I A  
(TM) AND I NCREAS I NG OR 
PGA PRESS GAUGE OF 

I ·'i..Q PS I A  AND 
I NCREAS l �JG 

EVA 

MISSION R U LES 

A. TERM I NATE EVA 

1 .  ACT I VATE OPS 

2 .  I NGRESS S/C 

B . TERM I NATE EVA :: 

1 .  ACT I VATE OPS 

2 .  CLOSE POS SHUTOFF VALVE 

3 .  I NGRESS S /C 

CVC: S /NOT E S / COrv<MENTS 

• REF Mf,'-.1' EMJ 5-4 5-9 5 - 2 4  

A, GT3 1 6 8P PGA PRESS 

PGA PRESS GAlGE 
LOW PGA PRESS TCNE 
0 . 0  KHZ) 

e REF MC> LF PROC 5 - 1 3 ,  5 - 2 3  

B . G T 3 l 6 8P PG A  PRESS 

PGA PRE SS GALGE 
C REW S ENS I B LE DETE C T I ON 

l-:--+---t-----------1------+--------------+-· ·--·----------
A I 2 0 - 2 1  LOSS OF OXYGEN VENT I LAT I ON 

i 

A .  FAN FAI LURE 

B • NOX I OUS OOOR 

2 0 - 2 2  HUMI D I TY CONTROL 
MALF�CT I ON 

EVA 

EVA 

A. DEGRADED OPERAT I ON  OF EVA 
WATER SEPARATOR 

M I S5 1 0� i  

B .  TOTAL LOSS O F  WATER 
St=PARATOR 

RULES 2 0 - 23 THROUGH 
20-29 ARE RESERVED. 

REV DATE 

EVA 

APOLLO 9 A 2 / 1 5 / 6 9  EMU/EVA 

� �  � . .  

A,  TERM I NATE EVA 

1 .  ACT I 'JATE OPS 

2 .  OPEN PGA PURGE VALVE 

3 .  I NGRESS S / C  ASAP 

B .  TERMI NATE EVA 

l .  ACT IVATE OPS 

2 .  OPEN PGA PURGE VALVE 

3 .  I NGRESS S/C ASAP 

A. CONTI NUE M I SS I ON  
REDUCE WORK PROF I LE TO COM

PENSATE FOR I NCREASED 
HUMI D I TY 

REF I"J-.LF EMU �- 3 2  I 5-34 

A .  G T 8 : 4 0 C  PLSS BAT CUR 
GT8 1 41V PLSS BAT VOLT 
LOW VENT FLOW TCNE 

( 3 . 0  KHZ) 

B. CREW SENS I BLE DETECT I ON  

REF MALF EMU _2- 1 4 ,  5-29 

A . C.-'E ,.,r S ENS I BLE DETECT I ON 

B. TERMI NATE EVA B .  CREH SENS I BLE DETECT I ON  

GT8 1 1 0P fEED H 2 0  PRESS 
G T8 1 40C PLSS BAT CUR 
GT2 1 96T LCG H20 6T 

1 .  IF DEHUM I DI F I CAT I ON I S  
REQLt T RED, ACT I VATE OPS I N  
PURGE MODE 

2 .  I NGRESS 5/C ASAP 

S E C T  I ON  

SPEC I F I C 

LOW FE' ED H20 PRESS TOf\ E 

( 1 .  5 KHZ ) 

GROUP PAGE 

20-2 
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SECT I ON  20 - EMU/EVA - CONT I NUED 

N ASA - Manned Spacecraft Center 

l MISSION RULES 

;[ -· 1' , : ! T ] •  ' , / '  �,.'- l .  F", T ' •  r'r:�s:  RUL I : .,(_: ' .  ' , ,  
�� 

A 2 0 - 30 LOSS OF L I QU I D TRANSPORT I LOOP THERMAL CONTROL 

I A. DEGRADE D C I RCULAT I ON  EVA A .  CONT I NUE M I SS I ON 
( -. 3 .  5 LBS /M I N  AND ADJUST WORK PROF I LE TO COM-
DtCREAS l NG )  PENSATE FOR DEGRADED COOL I NG  

i 

\_ I 8 .  LOSS OF C I RCULAT I ON  EVA B .  TERM !  N.llTE E VA 

1 .  I F  ADD I T I ONAL COOL I NG  I S  
REQUI RED, ACT I VATE OPS I N  
PURGE MODE 

! 
I 2 . I NGRESS S / C ASAP 

c .  DEGRADED SUBL l l-111 TOR EVA c .  CONT I NU� M I SS I ON  
( L I QU I D  TRANSPORT LOOP l .  ADJUST WORK PROF I LE TO 
HEAT REJECT I ON  < 1 2 5 0  

CCl/'1PENSATE FOR DEGRADED ' BTU/HR I N  MAX HzO 
COOL ! NG � 

D I VERTER VALVE I POS l T l ON) 2 . I F  COOL I NG  I S  I NADEQUATE, 
CRE�N MAY ATTEMPT A �lET 
SUBL! MATOR RESTART 

D. SUB L ! MATOR FA I LURE EVA D .  TERM I NATE EVA 

1 .  I F  ADD I T I ONAL COOL I NG  I S  
REQU I RED, ACT I VATE OPS 
IN PURGE MODE 

2 . I NGRESS S/C ASAP 

l A 

I 
2 0 - 3 1  FEED H20 PRESSUR E  DECAY 

�> .  FEED HzO PRESSURE EVA A .  CONT I NUE M I SS ION 
<l:.Q �"")s I /\ 

1 .  ADJ US T  WORK PROF I LE TO 
COMPENSATE FOR H I GH FEED 
H20 CONSLMP T I ON  RATE AND 
DEGRADED COOL I NG .  

� 2 . I F  COOL I NG  I NADEQUATE, 
CRE� MAY ATTEI'1PT A 
WET SUB L ! ��TOR RES TART 

B .  FEED H20 PRESSURE EVA B .  TERM I NATE EVA 
< 1 , 6  PS I A  AND 

1 .  I F  ADD I T I ONA L  COOL I NG  I S  � DECREAS I NG  
REQUI RED, ACT I VATE OPS 
IN PURGE MODE . 

2 . I NGRESS S I C  ASAP 

A I 2 0 - 3 2  DEPLE T I ON  OF POS 

A, POS PRESS < 1 30 PS I A  EVA TE RM I NATE EVA 

A .  ACT I VATE OPS 

B .  I NGRESS S / C  

" ij.·.·.:··.· .. 
,

. 

... 
'· 

;.. 

(_ J  ' .. RCV SEC T I ON 

APOLLO 9 EMU/EVA A 2 / 1 5/69 SPEC I F I C  
' . ;., '  

CL'c' S /NOTl S /Cmi"VHS 

R E F  MALF EMU 5 - 1 7, 5 - 3 1 ,  5-3 2 
5- ;>..'! 

A .  GT8 ! 54T LCG H20 TEMP 
G T 8 1 96T LCG H20 �T 
G T 8 1 40C PLSS BAT CUR 
CREW SENS I BLE DETEC T I ON  
GT8 l 4 1 V  P LSS BAT VOLT 

R e F  MALF EMU 5 - 1 6, 5-34 
B.  GT8 1 54T LCG H20 TEMP 

GT8 1 96 T  LCG H20 �T 
G T8 1 40C PLSS BAT CUR 
G T8 1 4 1V PLSS BAT VOLT 
CRE'rl S ENS I BLE DETEC T I ON 

REF MALF EMU 5-1 7 ,  5 - 3 0  

c .  G T 8 1 54T LCG H 20 TEMP 
G T 8 1 9 6 T  LCG H20 �T 
GT8 1 1 0 P  FEED HzO PRESS 
CREW SENS I BLE DETEC T I ON 

REF MALF EMU 5 - 1 4  

D .  G T 8 1 54T LCG H20 TEMP 
GT8 1 96 T  LCG H20 �T 
GT8 1 1 0P FEED H20 PRESS 
LOW FEED H20 PRESS TONE 

( 1 .  5 KHZ) 

e REF MAL EMU 5- 14, 5-29 

A .  GT8 1 1 DP FEED H20 PRESS 

CREW SENS I BLE DETECT I ON 

B .  GT8 1 1 0 P  FEED H20 P RE S S  
LOW FE ED H20 PRESS TONE 
( 1 .  5 KHZ) 
CREW SENS I BLE DETE C T ! �  

e REF MA L F  EMU 5-�, 5 - 1 0 ,  5-27 

A. GT8 1 8 2P PLSS 02 PRESS 
G T8 1 68P PGA PRESS 
PGA PRESS GAUGE 
LGI PGA PRESS T(JIIE 

( 3 , 0  KHZ) 

B. PLSS 02 QTY I ND 

GROUP PAGE 

20- 3 
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S E C T !  ON 20 - EI�U/EVA - CCNT I NJED 

N A SA - Manned Spacecraft Center 

MISSION RULES 

RCV RUU PH/\Sf RUL I ' ;(: 

f 

I 
A 

I 

A 

I 

2 0 - 3 4  

LOSS OF MA I N  POWER SUPPLY 

A. PLSS BAT VOLT < 1 6 . 0  
VDC AND DECREAS lNG 

B .  TOTAL A"-1P-HRS REMAI N INC 
<i:J A"-1P-HRS 

c .  TOTAL A"-1P-HRS REMA I N I NG  
.5_1 . 4 A"-1P-HRS 

DEGRADED POWER PROF I LE 
CUR < 2 , 0  AMP OR 
C UR > 3 , 0  A"-1P 

2 0 - 3 5  LOSS O F  TM 

20-36 LOSS OF AN Y  CR I T I CAL 

l NS TRUMENTA T 1  01-J 

E VA 

DOCKED 
UNDOCK ED 

EVA 

EVA 

EVA 

EVA 

A .  TERMI NATE EVA 

1 .  ACT I VATE OPS I N  A PURGE 
I�ODE 

2 .  I N:;RESS S/C ASAP 

• R E F  �LF EMU 5 - 3 6  

A .  G T 8 1 4 ! V  PLS S BAT VOLT 
GT8 1 40C PLSS BAT CUR 
CREW SENS I BLE DETECT I ON 
LOW VENT FLOW ( 3 . 0  KHZ) 

B .  REPLACE PLSS BATTERY I F  ONE B .  GT8 1 40 C  PLS S BAT CUR 

OPS FAI LS i O  CHECK OUT P R I OR 
TO UNDOC K T NG .  

C .  T E RM I NATE E VA C .  GT8 1 4 0 C  PLSS BAT CJR 

CONTI NUE M I SS I ON  
VER I FY PERFORMANCE OF FAN, PUMP, 
AND s se 

CONT I NUE M I SS I ON 

TE RI-I I NATE EVA 

e REF MALF E�� 5 - 3 2  - 5-34 

GT8 1 40C P LSS BAT CUR 

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

A NOTE : REF S EC T I CN 3 2  FOR EVA COM-tUN I CAT ! ONS RULES 

M I S S 1 0' :  

APOLLO 9 

RULES 2 0 - 3 7  THROUGH 
20- 40 ARE RESERVED. 

�EV [·ATE 

A 2 / 1 5 / 6 ')  

SECT I ON GROUP PAG[ 
EMU/EVA SPEC I FI C  20- 4 

'-.-_-, :-_-_----'--_ ,�---·- _ _ _ _ ......_ _________________ -J,__ ____________ __J._ ______ _ __ _ c::-.,._ 



( __ 

\_ 

R[ ' /  I TU� 

S ECT I ON  2 0  - EMU/EVA - CONCLUDED 

NASA - Manned Spacecraft Center 
MISSION RULES 

[INSTRUMENTAT ION REQU I REMENTS I 

A 20-41  1 MEAS DESCR I PT I ON  

FEED H20 PRESS 

ON BOARD TRANSDUCERS CATEGORY 

LOW FEED H20 PRESS 
GT8 1 1 DP � WARN I NG  TONE COMMON 

P LSS cKG 
PLSS BAT ;::uR 
PLSS BAT VOLT 
LCG H20 TEMP 
PGA PRESS 
PLSS 02 PRESS 
PLS S  02 QTY I NL> 
LCG H20 .H 
LOn' VENT FLOn' 

PGA PRESS GALGE 
LOW PGA PRESS 

OPS PRESS GALA:1E 
OPS REG PRESS GAUGE 
HEATER STATUS C�F.CK 

GT81 24J 
GT8 1 40C 
GT8 1 41V 
GT8 1 54T 
GT81 68P 
GT8 l82P 

GT8 196T  

( 1 .  5 KHZ) 

METER � 
WARN! NG TONE 

( 3 . 0  KHZ) 
METER 

WARNING TONE 
( 3 , 0  KHZ) 

METER 
METER 

GREEN L I GHTS 

::AERCMEDI C.AL PARAMETER REFERENCE SECT I ON 3 1 .  

: : :q..,oTE : l OF 2 OPS REG PRES S  GAUGES I S  MANDATORY . 

20 -42 CR I TI CAL I NSTRUMENTAT I ON  

MEAS DESCRI PT I ON  

PLSS 02 PRESS /PLSS O z  QTY 
PGA P�ESS GALGE 
LOW VENT FLOn' 

FM/FM 

! NO GT81 82P 

CNBOARD 

METER 
METER 

WARN I NG  TONE 
( 3 . 0  KHZ) 

TRANS DUCE R 

Cet-'MON 

HO 
M 

� HD 
HD 
HD 
HD 
HD 

M 
HD 

M 

M 
M , . , . , ::::M 

1 OF 
2 M 

M I S S I ON RULE 
REFERENCE 

2 0 - 22 , 30 , 3 1 
2 0 - 2 2 , 30 , 3 1  

20 -2 1 , 2 2 , 30 , 3 3 , 34 
2 0- 2 1 , 30 , 3 3  
2 0 - 30 
2 0 - 20 , 32 
2 0 - 32 
20-32 
2 0 - 2 2 , 30 
2 0 -2 1 , 3 3 

20-20 , 32 
2 0 -2 0 , 32 

M I SS I ON  REV GATF: SECT I ON  GROUP PAGE 
�-----�------+------· -�--------------------------------r------- ----------------�--------- ---

.A?OLLO 9 A 2 / 1 5 /69 EJYIU/EVA PRE LAUNCH I NS TR '...MENTAT I ON  

--------------��·- ·-··-·-----------· ---·-·-·· -----· . . .  
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Rl V 1 nJ·1 

A 2 1 - 1  

! : 

A 2 1- 2  

A 2 1- 3  

SEC T I ON  2 1  - lM SEQUENT IAL AND PYROTECHNIC 

N ASA - Manned Spacecraft Center 

MISSION RULES 

I GENERAL M I S S ION RU LES I 
TO I N I T I ATE THE FOLLOW I NG  MISS I ON EVENTS, THE PYROTECHNI C  SYSTEM MUST PROV I DE THE FOLLOWI NG  M I N I MUM 
CAPAS I L l  T l  E S :  

A .  DOCKED 

ONE OPERAT I ONAL PYRO SYSTEM 

8 .  I NS ER T I ON AND/OR NORMAL S TAG I NG  

TWO OPERAT I ONAL PYRO S YS TEMS 

A PYRO SYSTEM I S  CONS I DERED LOS T I F :  

A .  PYRO BATTERY OPEN C I RCU I T  VOLTAGE 

B .  UNABLE TO ARM SYSTEM 

A PYRO SYSTEM W I L L  BE DI SABLED I F :  

< 3 5  VDC 

A .  ANY RELAY K2 THROUGH K6 I NADVERTANTLY CLOSES 

B .  ANY RELAY K7 THROUGH K 1 5  I NADVERTANTLY CLOSES 

SYSTEM W I LL BE USED FOR APS PRESSUR I ZAT I ON AND S TAG I NG .  

A 2 1- 4  THE AS CENT A ND  DESCENT S TAGES ARE CONS I DERED R I G IDLY ATTACHED W I TH  ONLY ONE BOLT/NUT COMB I NAT I ON I NTACT,  

A 2 1- 5  
t THE ASCENT AND DESC ENT S TAGES ARE CONS I DERED NON-R I G I DLY ATTACHED I F  THE G U I LLOT I NE FA I LS TO S EVER THE 

I NTERSTAGE UMBI L ICALS . 

i 
i 

A I 

RULE NUMBERS 21-6  THROUGH 
2 1-9 ARE RESERVED . 

I MANAGEMENT M I SS ION RULES I 
2 1 - 1 0  APS W I LL B E  PRESSUR I ZED PR I OR TO UNDOCK I NG/ S TAG I NG .  APS WI LL NO T  NORMALLY B E  PRESSUR I ZED MORE THAN 

24 HOURS PR I OR TO THE LAST APS BURN; HOWEVER, I N  A CONT I NGEt-(:Y CASE , THE APS 1-'AY BE PRESSUR I ZED UP 
TO 3- 1/ 2 llb.YS PRIOR TO THE LAST APS BURN . 

2 1- 1 1  I F l.JIIW3LE TO DEPLOY ONE OR M:>RE LAt-.l.'l i i'(;  GEAR, DESCENT EJI.IG I NE  BURIIl:> W I LL B E  CONT I NUED S I NCE CONTROL 
PROBLEMS ARE NOT EXPECTED TO EX I ST AN:> DAM�GE TO THE LAND I !'(;  GEAR FRa-t TilE  BLRN W I LL I'()T AFFECT THE 
MI SS I ON .  

2 1- 12 ��KED S TAG I NG WITH ONE PYRO SYS TEM WI LL BE PERFORMED ONLY IF ABSOLUTELY NECESSARY TO MA I NTA I N  
CREW SAFETY . 

21-13  FOR A K 1  THROW'! K6 FAI LURE, THE GOOD SYSTEM W I LL B E  D I SABLED Ar-1> A PYRO FUt-(:T lON, OTHER THAN STAG ! !'(;, 
ATTEMPTED TO DETERMINE I F  Kl HAS FAI LED CLOSED . I F  BOTH SYSTEMS ARE FA I LED I N  TH I S  M:lDE , THEY MJST 
BOTH BE TESTED FOR A Kl FAI LURE I NDEPEr.DENTLY . A p'YRO SYSTEM CA/IKlT BE D I S AB LED FOR A K 1  FA I LURE . 

M I SS I ON REV DATE SECT I ON GROUP PAGE 

APOLLO 9 A 2/ 1 5/69 LM SEQUENTIAL Ar.D PYROTECHN I C GENERAL/MANAGEMENT 21-1  

---------·-------�------� 
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A 2 1-20  

l 

A 2 1- 2 1  

(_ 

I" I SS I O� i  

APOLLO 9 

. .  , ' 0�7. 

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

S EC T I ON 2 1  - LM SEQUENT I A L  AND PYROTECHN I C  - CONTI NUED 

N ASA - Manned Spacecraft Center 

c : 1 '  �: , i r 1 , . •  · ·.-,--. L f- t, :� . �  1 1 ' · 

PYRO BATTERY VOLTAGE 
-. 3 5  VDC 

A .  ONE SYSTEM 

B .  IVIO SYS TEMS 

UNABLE TO ARM PYRO 
S Y S TEM( S )  

A .  ONE $'(STEM 

B .  BOTH SYS TEMS PRI OR 

TO : 

1 .  RCS PRESSUR I ZAT I O� 

2 .  DPS PRESSUR I ZAT I �  

3 .  APS PRESSUR I ZAT I O� 

MISSION R ULES 

Pr i!•.S I RUL  I : ,(: 

.. I SPEC I F I C  M I S S I ON RU LES I 

DOCKED A . l .  
UNDeC KED 

RNDZ 2 .  

3 . 

4 .  

ALL B .  

DOC KED A . l .  
UNDeCKED 

RNDZ 2 .  

3 . 

4 .  

DOCKED B . l .  

DOCKED 2 .  

DOCKED 3 . 

CONT I NUE M I SS I ON 
DO NOT S TAGE 

S E PARA Tl ON - COr·m NUE 
M I SS I ON 
DO NOT S TAGE 

PHAS I NG - DO NOT PER FORM 
H<SERT ! ON 
DO I\IOT S TAGE 

I NSERT I ON - DELAY STAG I NG 
AS LONG AS POSS I BLE 

CONTI NUE M I SS I ON 
DO N::>T S TAGE 

CONT I NUE M I SS I ON 
DO NOT STAGE 

S EPARA T I ON - CONT I NUE 
ms I ON  
DO 1\QT STAGE 
PHA S I NG - QQ.1::QI 
�ORM I NSERT I ON 
DO 1\QT S TAGE 

I NSERT I ON - DELAY S TAG I NG  
AS LONG AS POSS I BLE 

CONT I NUE M I SS I ON 

P ERFORM EVA AND DOCKED LM 
SYS TEMS AC T I V I T I ES E XC EPT 
DPS BURN . 

DO NOT UNDOCK 

CONl i NUE M I SS I ON 
PER'fciRM EVA AND LM SYS TEMS 
AC T I V I T I ES EXCE PT DPS 
BURN . 

CONT I NUE M I SS I ON 

PERFORM S I NGLE OR DOUBLE 
FOOTBALL 

CUES /NOTl S /C0r-'l·�l.' r HS 

4 .  S TAG I NG  RNDZ 4 .  CONTI NUE M I S S I ON  4 .  CSM RESCUE MAY B E  RE-
DO NOT ATTEMPT S TAG I NG  QUI RED DUE TO .:CS RED-

L I NES . 

Rt.V Df•TE SlCT I ON GROUP PAGe 

A 2/ 15/69 LM SEQUENTIAL AND PYROTECHNI C  SPEC I F I C  2 1- 2  

. .  
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SECT I ON 2 1  - LM SEQLENTIAL AND PYROTECHN I C  - CONT I NUE D 

REV RULf. COr·J[) I T  I mJ/�'ALFUNC T I Gri 

A 

A 

2 1-22 UNABLE TO D I SARM 
PYRO SYSTEM(S) 

2 1- 2 3  RELAY K 2  THROUGH K 5  (OR 

Kl THROUGH K5 AFTER APS 

PRESS ) ' I NADVERTANTLY 
CLOSED AND CANNOT BE 
RES E T  

A ,  SYSTEM A 
(DESCENT S TAGE) 

B, SYSTEM B 
(ASCENT S TAGE ) 

C .  BOTH SYSTEMS 

M I SS I C''I REV DATE 

NASA - Manned Spacecraft Center 

MISSION RULES 

PHASE 

DOCKED 

RUL I �·JG 

A ,  CONTI NI.£ M I S S I ON  
DO NOT PERFORM EVA 

EVA 8 ,  TERM I NAT E  EVA 

RNDZ 

DOCKED 

EVA 

ALL 

ALL 

ALL 

C. CONT I NUE M I S S I ON 
STAGE NORMALLY 

CONT I NUE M I SS ION 
DO NOl PERFORM EVA 

TERM I NATE EVA 

A. CONT I NI.£ MI SS I ON  

B .  

c .  

OPEN LOG I C  POWER A C / B  UNTI L  
T I ME  TO S TAGE, THEN : 

1 ,  CLOSE LOG I C  POWER A AND 
B CB/ ' S  

2 ,  PLACE S TAGE S W  TO F I RE 

3.  PLACE MASTER ARM SW TO ON 

CONT I NUE MI SS ION 
OPEN LOG I C POWER B C/B UNT I L  
T I M:  TO S TAGE , THEN : 

1 .  CLOSE LOGI C POWER A C/B 

2 .  PLACE MASTER ARM SW TO ON 

3 .  PLACE STAGE SW TO F I RE 

4.  CLOSE LOG I C  POWER B C/B 

CONT I NI.£ M I SS I ON  
OPEN BOTH LOG I C POWER A & 8 

C / B ' S  UNT I L  T I ME l C  STAGE, 
THEN : 

l .  CLOSE LOG I C  POWER A C/B ' 

2 .  PLACE STAGE SW TO F I RE 

3 • .  PLACE MASTER ARM SW TO ON 

4 ,  CLOSE LOGI C  POWER 8 C/B  

SECT I ON 

APOLLO 9 A 2 / 1 �/69 LM SEQLENT IAL Am PYROTEC�lC SPEC I F I C 
,, ' f.,. . ..  : O�Pf. 

REF MALF PROCE D ED 1 
Kl : MASTER ARM RELAY 

RELAYS 
K2 = STAGE 
K3 = STAGE SEQUENCE 
K4 : 1 GUI LLOT I NE 
K5 : 2 BOLTS (SYS A) 

AND 2 NUTS ( SYS B) 
KSA = 2 BOLTS (SYS A) 

AND 2 NUTS (SYS B) 
K5 = 3 E LECTR I CAL C I RCU I T  

I NTE RRUPTERS 

A, ALL PYRO FUNCT I ONS EXCEPT 
STAG I NG W I LL BE PERFORMED 
ON SYSTEM B 

B .  A L L  PYRO FUNCT I ONS EXCEPT 
S TAG I NG W I LL BE PERFORMED 
ON SYS TEM A 

GROUP PAGE 

21-2A 
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SECT I ON  2 1  - LM SEQUENT I AL AND PYROTECHN I C  - CONT I NUE D  

REV RULE COND I T l C!rJ/I'ALFUNCT I O�J 

A 
2 1-24 A RE LAY K7 THROUGH K l S  

I NADVERTANTLY CLOSES 

I 

A .  SYSTEM A 

B .  SYSTEM B 

c.  BOTH SYSTEMS 

A 
2 1- 2 5  UNAB LE  TO STAGE 

A .  ASCENT AND DESCENT 
STAGE STI LL RIGI DLY 
T I E D  T<X>ETHER 

B .  I NCCfo'\P LE TE STAG I f'G ,  
VEH I CLE NOT R I G I D  

RULE NLMSERS 2 1-26 THROLGH 
2 1-49 ARE RESERVED 

M ! SS ! Ci1\l REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE: RUL I �<G 

ALL 

A .  CCNT I N UE  M I S S I ON  

OPEN LOG I C  POWER A C/B 
UNT I L  DPS He PRES S UR I -
ZAT ! ON ACCOMPL I S HED 

B .  CONT INUE M I SS I ON  
OPEN LOG I C  POWE R B C / B  
UNT I L  DPS CRYO He PRESSUR I -
ZAT I ON ACCOMPL I SHED 

C . l .  CONTJ r ;UE M I SS I ON  
: 

2 .  P R I OR TO POS I T I ON I NG  MASTER 
ARM SW TO ON :  
CLOSE DESC He REG 1 & 2 

3 .  OPEN DESC He REG 1 AT Tig 
O F  DPS 1 B URN .  

R.."JDZ A . l .  CONTINUE M I S S I O\I  

2 .  USE RCS FOR MANEUVERS 

RNDZ B .  1 .  EXECUTE CSM RESCUE 

2 .  GO TO D R !  FTI I\G  FLIGHT 

SE CT I ON  

APOLLO 9 A 2/ 1 5/69 LM SEQUENT I AL AND PYROTECHN I C  SPEC I F I C  

l 

CUES /I lOH. 5/COM"�l l :TS 

RE LAYS 
K 7 = RCS PRE S S  
KB = LAND GEAR DEPLOY 
KBA = LAND GEAR DEPLOY 
K9 : DPS CRYO He PRESS 
K l O  = ASC He T .ANK 1 
K l l = ASC He TANK 2 
K 1 2  = AS C FUE L & OX COMP 

VALVE 
K l 2A = ASC FUE L & OX COMP 

VALVES ( SYSTEM A ONLY ) 
K l 3  = DPS FU & OX VENT 

K l 4  = DPS AMB I ENT He 
K l 5  = DPS FU & OX COMP VALVES 

A .  AL L PYRO FUNCT I ONS EXCEPT 
S TAG I NG  W I LL BE PE RFORMED 
ON SYSTEM B 

B .  ALL PYRO FUNCT I ONS EXCE PT 

S TAG I NG  W I LL BE PERFORME D 

ON SYSTEM A 

A. CSI-'. RESCUE MAY BE 
1 �1 1 TJATED DUE TO RCS 
REDL I NES 

B .  EVT 1-',f!,Y BE REQU I RED 

GROUf' PAGf: 

2 1- 28 
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SECT ! et.J  2 1  - LM SEQLENT I AL t>l\ID PYROTECHNI-c - Cet.JCLUOED 

N ASA - Manned Spacecraft Center 
MISSION RULIS 

R� V 1 ·� i � .� i I I I N STRUMENTAT I ON  REQU I REMENTS 
I 

' 
A 2 1 - 5 0  MEAS DESCR I PT ION PCM et.J80ARD CATEGORY M I SS IO'J RULE RE FERENCE 

I ED RLY A K 1 -K6 GY0 2 0 1 X  S Y S  A STP>G l �  L I GHT r� M 2 1 - 1 ,  2 ,  3, 1 3 ,  2 1 ,  22,  2 3  I CAUT! et.J  CAUT! O'J  HD 
L I GHT 

I 

ED RLY B Kl -K6 G Y 0 2 0 2X SYS 8 STP>G I �  L I GHT M 2 1- 1 ,  2 ,  3 , 1 3 ,  2 1 ,  2 2 ,  2 3  
CAUT I ON HD 

ED RLY A K 7 - K 1 5  GY02 3 1X -------- M 2 1 - 1 ,  3 , 2 4  

i 
ED RLY B K 7- K 1 5  G Y 0 2 3 2 X  -------- M 2 1 - 1 ,  3 ,  2 4  I 

I S E LE CTED ED BAT - ---- -- METER M 2 1 - 1 '  2 ,  2 0  
I VOLT 

I 

��: �-.- �:5 / 6 9 :�:�m-I_A_L_&_P_Y R
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SECT I ON 22 - LM E LECTR I CAL POWER 

N ASA - Ma nned Spacecraft Center 

MISSION RULES 

I GE N E RA L  I 
A 2 2 - 1  T O  I N I T I ATE THE FOL LOW I NG  M I S S I ON EVENTS , THE E LECTR I CAL POWER SYSTEM MUST PROV I DE  THE FOLLOWI NG  

M I N I MUM CAPAB I L I TI ES : 

A .  DOCKED W I TH HATCH CLOSED 

1 .  CDR AND LMP BUSES 

2 .  TWO DE SCENT BATTER I E S  PLUS TWO ASCENT BATTER I ES OR THREE DESCENT BATTE R I E S  PLUS ONE 
ASCENT BATTERY 

3 .  BOTH ASCENT FEEDERS PLUS ONE DE SCENT FEEDER 

4 .  ONE I NVERTER AND AC BUS A (DPS BURN ONLY) 

S .  SUFF I C I ENT AVA I LABLE ELECTR I CAL ENERGY TO POWER THE LM FOR ONE REV ( 1 . 5  HOURS) BEYOND 
THE PLANNED LM TO CSM CREW TRANSFER 

B .  DOCKED W I TH HATCH OPEN AND ONE CRE\11-\AN I N  LM ON TRANSFER ll-1B I L I CAL 

1 .  CDR OR LMP BUS (CDR BUS FOR DPS BURN) 

2 .  TWO DESCENT bATTE R I E S  W I TH ASSOC I ATED FEE DE R  OR ONE ASCENT BATTERY W I TH ASSOCI ATED FEEDER 

3 .  

4 .  ONE I NVERTER AND AC BUS A (DPS BURN ONLY ) 

C .  EVA 

1 .  CDR AND LMP BUSES 

2 .  TWO DESCENT BATTER I E S  PLUS TWO ASCENT BATTER I E S  OR THREE DESCENT BATTER I ES PLUS ONE 
ASCEN1 3ATTERY 

3 .  BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER 

4 .  SUFF I C I ENT AVA I LABLE ELECTR I CAL ENERGY TO POWER THE LM FOR ONE REV ( 1 . 5  HOURS ) BEYOND 
THE PLANNED LM TO CSM CREW TRANSFER 

D • LJI'.DOC K I NG 

1 .  

2 .  

3 .  

4,  

CDR AND LMP BUSES 

TWO DESCENT BATTER I ES PLUS TWO ASCENT BATTE R I ES OR THREE DESCENT BATTE R I ES PLUS ONE 
ASCENT BATTERY 

BOTH ASCENT FEE�ERS PLUS ONE DESCENT FEEDER 

S UFF I C I ENT AVA I LABLE ASCENT ELECTR I CAL ENERGY TO POWER THE LM FOR TWO REVS ( 3 . 0  HOURS ) BEYOND TI1E PLAf't\JED CONT I �ENCY LM TO CSM CREW TRANSFER 

E .  SEPARAT I ON 

APOLLO 9 A 

1 . CDR AND LMP BUSES 

2 .  TWO DESCENT BATTER I ES PLUS TWO ASCENT BATTER I ES OR THREE DESCENT BATTE R I ES PLUS ONE 
ASCENT BAiTERY 

3 .  BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER 

4 .  ONE I NVERTER AND AC BUS A 

S .  SUFF I C I ENT AVA I LABLE ASCENT ELECTR I CAL ENERGY TO POWER THE LM FOR 2 REVS ( 3 . 0  HOURS) BEYOND 
THE PLANNED CONTI I'GENCY LM TO CSM TRANSFER 

SCCT I ()N GROUP PAGE 
2 / 1 5/69 LM E LECTR I CAL POWER GEI'ERAL 22-1  

i"�CC/" :C ; For:r. �:--,'71<.:"' -, ""':',��- --"':')---....J..--------�--·-----.....t'---------------L------..J 
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REV I TEM 

SECT I ON 22 - LM ELECTR I CAL POWER - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

A 22- 1 F .  PHAS 11'-Ki 
CONT 

1 .  CDR AND UMP BUS E S  

2 .  TWO DESCENT BATTE R I ES PLUS TWO ASCENT BATTER I E S  OR THREE DESCENT BATTER I ES PLUS ONE ASCENT 
BATTERY 

3 .  BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER 

4 .  ONE I NVERTER AND AC BUS A 

5 • rRACK 1 1\.G  L I GHT 

6 .  SUFF I C I ENT AVAI LABLE ASCENT ELECTR I CA L  ENERGY 10 POWER THE lM FOR TWO RE VS ( 3 . 0  HOURS) 
BEYOND THE PLANNED CONT I NGENCY LM TO CSM CREW TRANSFER 

G .  I NSER1 1 0N 

"-. l .  CDR AND LMP BUSES 

··1;;:._ ' 

' ' 

··-

I 
\_ 

( 

H .  

2 .  THREE DESCENT BATTER I ES PLUS BOTH ASCENT BATTER I ES 

3 .  BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER 

4 .  BOTH I NVERTERS AND BOTH AC BUSE S  

5 .  TRACK I II.G L I GHT 

6 .  SUFF I C I ENT AVA I LABLE ASCENT ELECTRI CAl_ ENERGY TO POWER THE LM fOR Tlt.O REVS ( 3 . 0  HOURS) 
BEYOND THE PLANNED LM TO CSM CREW TRANSFER 

STAG I NG  (UNOOCKED, NORMAL OR DELAYED) 

1.  CDR AND LMP BUSES 

2 .  BOTH ASCENT BATTER I ES OR ONE ASCENT BATTERY I f  NO DESCENT E NERGY REMA I NS AND DESCENT 02 
TANK I S  DEPLETED 

3 .  BOTH ASCENT fEEDERS 

4 .  SUFF I C I ENT AVA I LAB LE ASCENT ELECTR I CAL ENERGY TO POWER THE LM FOR TWO REVS ( 3 . 0  HOURS) 
BEYOND THE PLANNE D  LM TO C SM CREW TRANS fER 

I .  S TAG I NG  ( DOCKED, HATCH OPEN, CDR IN CSM AND LMP ON TRANSFER UMB I L I CAL) 

1 .  CDR AND LMP BUSES 

2 .  ONE ASCENT BATTERY 

3 .  ONE ASCENT fEEDER 

4 .  SUFF I C I ENT AVA I LABLE ASCENT ELECT R I CAL ENERGY TO POWER THE LM FOR ONE REV ( 1 . 5  HOURS ) 
BEYOND THE PLM'f\ED LM TO CSM CREW TRANSFER 

J .  UNMANNED APS BURN 

l .  CDR BUS 

2 .  ONE ASCENT BATTERY 

3 .  ONE ASCENT FEEDER 

A 2 2 - 2  T HE  CDR OR LMP BUS IS  CONS I DERED LOST I F :  

A .  BUS VQL TAGE CANNOT BE MA. I  NTAI NED ABOVE 26 . 5 VDC 

B .  BUS CURRENT �90 AMPS 

1·1 : " S ! ON Rt\i C!-<H SCCT I (l�J GROUP Pi\Gf. r-------- ------+----------���---- ----------·----------------���-- --------------------+-----------· � 

APOLLO 9 A 2/ 1 5/ 6 9  LM E LECTR I CAL POWER GENERAL 2 2 - l A  
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REV I TEM 

SECTION 22 - LM ELECTR I CAL POWER - CONT I NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 

A 2 2 - 3  A BhTTERY I S  CONS I DERED LOST I F :  

A .  OUTPUT �2 AMPS WHEN CONNECTED TO THE BUS 

B .  TEMPERATURE I S  �1 45 ° F 

C .  CAI'WT MEET VOLTAGE REGULAT I ON AT REQU I RED LOAD 

D .  CANI\OT B E  CONNECTED TO A FEEDER DUE T O  A MC\LFIJNCT I ON ING ECA 

A 2 2 -4 A DC BUS FEEDER I S  CONS I DERED LOST I F :  

CANNOT B E  USED AS A POWER PATH 

A l 2 2 - 5  AN I NVERTER AND/OR ASSOC IATED A C  D I S TR I BUT I ON  SYSTEM I S  CONS I DERED LOST I F :  

A .  AC BUS VOLTAGE �1 1 0 . 5  OR �1 2 0  VAC 

B .  AC BUS FREQUENCY �390 OR �41 0  HZ 

C .  POWER CANNOT BE SUPPL I ED TO AN AC BUS 

A 2 2-6 A. ECA OVERCURRENT PROTECTION I S  DEFI N I TELY LOST I F :  

A 

BOTH C I RCUI T  BREAKERS POWE R I NG  THE ECA ' S  FA I L  OPEN (ALL DESCENT OR ALL ASCENT ECA ' S ,  WHI CHEVER 
I S  APP L I CABLE) 

B.  ECA OVERCURRENT PROTECT I ON IS PROBABLY LOST I F :  

1 .  UNABLE TO MEASURE A BATTERY CURRENT BOTH ONBOARD AND ON TELEMETRY 

2 .  UNABLE TO TAKE THE BATTERY OFF L I NE 

lULE NUMBERS 22-7 THROUGH 
� 2 - 9  ARE RESERVED . 

�-M_I_S�S_I ,ON __ -i __ R_Ev_· -+_GA_T_E ___ _ ��S-[� --------------------------�GR_o_u_P ___ __________________ +-P-AG_,f_: ______ __ 

APOLLO 9 A 2 / 1 5 / 6 9  LM E LECTR I CAL POWER GENERAL 

J.'f.C/i:'· � Form 29:0 \ Ai 1 ot ; 
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SECT I ON  22 - LM E LECTR I CAL POWER - CONTI NUED 

N ASA - Manned S pacecraft Center 
�!(SION RULES 

P-------�---------------------------
Rr V I TEM !MANAGE M E NT RU LE S I 

A 

I 
22- 1 0  

2 2- 1 1  

THE M I SS I ON  WILL B E  CONT I NUED W I TH THE PROBABLE LOSS OF OVERCURRENT PROTECT I ON .  I F  TH I S  PROTECT I ON  
I S  LOST PRIOR TO L I FTOFF, A HOLD WI LL BE CALLED . (REF MR 22-22 FOR DEF I N I TE LOSS O F  OVERCURRENT 
PROTECT I ON) 

FOR NOM I NAL STAG I NG ,  THE ASCENT BATTER I ES W I LL BE PRECONDI T I ONED FOR ONE ASCENT BATTERY OPERAT I ON  
B Y  REMOVING 2 0  AMP-HRS FROM EACH BATTERY IMMEDIATELY PR I OR T O  TrlE EVENT . 

2 2 - 1 2  FOR. CONT I NGENCY STAG I NG, THE ASCENT BATTE R I E S  W I LL B E  PRECONDI T I ONED FOR TWO ASCENT BATTERY OPERAT I ON 
BY REMOVI NG  5 AMP-HRS fROM EACH BATTERY I MMEDIATELY PRIOR TO THE EVENT . THI S I S  PRESENTLY PLANNED 

TO BE ACCOMPLISHED ONLY FOR THE INSERT I ON  MANUEvER . 

2 2 - 1 3  STAGED OPERAT I ON WI LL B E  SPLI T-BUS CONF I GURAT I ON  UNT I L  2 0  AMP-HRS HAVE BEEN REMOVED fROM EACH ASCENT 

BAHERY . 

r-...oTE : IYJE Tu A LACK OF DATA ON THE EFFECTS 
OF UNDERVOLTAGE SP I KES ON LM COMPUTERS 
MR ' S  2 2- 1 11 1 2, 1 3  WERE WRI TTEN I N  
ORDER T O  PREVENT THE SP I KES . 

RULE NUMBERS 22- 1 4  THROUGH 
2 2 - 1 9  ARE RESERVED.  

1·1 ! S S I 01 J Rf: 'i ;�r, Tf SCCT I or< GROUP PAGE 
�-------4 -----+·------ --+------- ----------·----------------���- ------------------+---------·--
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S ECT I ON 2 2  - LM ELECTRI CAL POWER - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASf RUL I NG 

j S PE C I FI C  M I S S I ON R U L E S  I 
A 2 2-2 0 LOSS OF E I THE R DC BUS ALL A .  DO 1\0T S TAGE • 

A 2 2 - 2 1 SHORTED DC BUS FEEDER 

A .  DESCENT 

B .  ASCENT 

·.; 1 s �. 1 n� .. rv�rL 
APOLLO 9 A 2/ 1 5 /69 

• I 

" .. 

DOCKED 

EVA 

UNDOCK ED 
RNDZ 

ALL 

ALL 
DOCKED 

EVA 

UNDOCKED 
RNDZ 

8 .  CONT I NUE MI SS I ON  

1 .  DO f\IOT UNDOCK 

2 .  DO NJT PERFORM EVA 

3 .  ONE CREWMAN RETURN TO CSM 

4 .  REMAI N I NG CREWMAN CONNECT 
TO CSM TRANS FER UMB I L I CAL, 
OPERATE W l TH COf\:NEC T l  NG 
HATCHES OPEN AND TuNNEL 
C LEAR 

5 .  PERFORM L I M I TED SYSTEMS 
EVALUAT I ON 

c .  TERMI NATE EVA 

D .  DOCK ASAP 

• 

A .  CONT I NUE M I SS I ON 
PUT BOTH ASCENT BATTER I ES ON 
NORMAL FEED AND I SOLATE SHORT 
W I TH DFR 

8 . 1 .  SE T UP FOR UNMANNED APS BUR!'; 

2 .  CONT I NUE M I SS ION 

(A) DO f\IOT UNDOCK 
( B )  DO NO T  PERFORM EVA 
( C )  POWER AFFECTED B U S  FROM 

OTHER BUS V I A  1 0 0  AMP 
CROSS T I E  C/ B ' S  

( D) ONE CREWMAN RETURN 
TO CSM 

( E )  REMA I N I NG CREWMAN 
CONNECT TO CSM TRANS FER 
UMB I L I CA L ,  OPERATE W I TH 
CONNECT I NG HATCHES O PEN 
AND TUNNEL CLEAR . 

(F) CONNECT LM/CSM E LE CT R J -
CAL UMB I L l  CAL 

(G) PERFORM SYSTEMS EVALU-
AT I ON AND DOCKED DPS 
BURN 

3 .  TERMI NATE EVA 

4 .  DOCK ASAP 

SE C T  I ON 
LM E LECTR I CAL POWE R SPEC I F I C  

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

CUES/NOTES/COrv'MENTS 

REF MALF PROC EPS : 

1 UNSTAGED DC BUS 

2 STAGED DC BUS 

3 UNSTAGED DC BUS W/BUS 

f.A\&1 
4 STAGED DC BUS W/BUS 

.E.6!d.li 
5 UNSTAGED DC BUS W/ BAT 

f.A\&1 
6 STAGE D DC BUS W/ BAT 

FAULT 

7 UNSTAG E D  C&W P\ i? 

8 STAGED C&W PWR 

9 BATTERY 

• LOSS OF DC BUS RESULTS l 
LOSS OF ONE PYRO S YSTEM 

REF MALF PROC EPS : 

5 UNS TAGED DC BUS 
W/ BAT FAULT 

6 STAGED DC BUS 
WLBAT FAULT 

7 UNSTAGED C&W PWR 

8 S TAGED C&W PWR 

GROUP PAGE 
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REV RULF 

A 2 2 - 2 2  

l I 

(_ 

A 22-23 

. ..- · (_ 

M I SS I Ohi 1·,.,;. 
" 

�- -

APOLLO 9 

'. ' , . '" ' , . " 

CONO I T  I mJ/i"ALFUNCT I Of'J 

DE F I N I TE LOSS OF OVER-
CURRENT PROTECT I ON 

A .  DESCENT BATTER I ES 

B .  ASCENT BATTER I ES 

LOSS Vf ASCENT BATTER I ES : 

A .  LOSS O F  ON E  ASCENT 
BATTERY 

B.  LOSS OF TWO ASCENT 
BATTE R I ES 

REV DATE 

SECT I ON  22 - LM ELECTRI CAL POWER - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RUL I NG 

ALL A .  CONT I NUE M I SS I ON 

ALL B . l .  DO NOT STAGE Lt-IDOCKED 

UN DOCKED 2 .  CONT I NUE M I S S I ON  
DO � T  PERFORM SEPARAT I ON 

RNDZ 3 .  RETURN TO V I C I NTY OF CSM 
ASAP 

DOCKED A . l .  CONT I NUE M I S S I ON 
EVA 
UNDOCKED 

RNDZ 2 .  SEPARAT I ON  - CON T I NUE 
M I SS I ON  

3 .  PHAS I NG - DO NOT PE RFORM 
I NSERT I ON 

4 .  I NSERT I ON  - CONT INUE 
M I SS I ON  
DO NOT STAGE UNLESS DESCENT 
BATTER I E S  ARE DEPLETe� AND 
DESCENT 02 TANK DEPL� , cD 

AL L B . l .  DO NOT STAGE 

2 .  CONT I NUE M I S S I ON 

(A) 00 JIOT UNDOCK 
(B) DO t\OT PERFORM EVA 
(C) ONE CREWMAN RETURN TO 

CSM 
(D) REMA I N I NG CREWMAN CON-

NECT TO CSM TRANSFER 
UMBI L I CAL, OPERATE 
W I TH CONNECT I NG  HATCHES 
OPEN AND TUNNEL CLEA R .  

(E) CO�NECT LM/CSM E LECTR I -
CAL UMBI L l  CAL 

( F) PERFORM SYSTEMS EVALUA -

T I ON  AND DOCKED DPS 
BURN 

EVA 3 .  TERM INATE EV,\ 
TERM I NATE LM ACT I V I T I E S  

UNDOCK ED 4 .  DOCK ASAP 
RNDZ TERM I NATE LM ACT I VI T I ES 

S E C T I ON 

A 2 / 1 5/69 LM ELECTR I CAL POWER SPEC I F I C 

. . , . . · '  

CUE S / NOTE:. S / COr>'MENTS 

• NO APPL l  CABLE MALF PROC 

REF MR 2 2-fi 

• REF MALF PROC EPS : 

2 STAGED DC BUS 

4 STAGED DC BUS 
W/BUS FAULT 

6 STAGED DC BUS 
W/ BATTERY FAULT 

8 STAGED C&W POWE R 

9 BATTERY 

I 

GROUP PAGE 

22-3A 
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REV RULE 

A 2 2-24 

COr�D I T  I mJ;r--'ALFUNCT I ON 

SECT ION 22 - LM ELECTR I CAL POWER - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RUL I �iG 

LOSS OF DESCENT BATTER IES : 

A. LOSS OF ONE DESCENT 
BATTERY 

B .  LOSS OF TWO DESCENT 
BATTERI ES 

c .  LOSS OF THREE OR MORE 
DESCENT BATTERI ES 

ALL 

DOCKED 
EVA 

UNOOCKED 

RNDZ 

ALL 
DOCKED 

EVA 

UNDOCK ED 
RNDZ 

A .  

B . l .  

2 .  

c .  1 .  

2 .  

CON T I NUE MI SS ION 

CONT INUE M I SS I ON  

CONTI NUE M I S S I ON 
00 NOT PERFORM I NSERT ION 

SETUP FOP UNMA�NED APS BURN 

CONT I NUE MI SS I ON  

(A) DO NOT UNDOCK 
(B) DO NOT PERFORM EVA 
(C)  ONE CREWMAN RETURN TO 

CSM 
(D) REMA I N I NG  CREWMAN CON

NECT TO CSM TRANSFER 
UMB I L I CAL, OPERATE W I TH 
CONNECT I NG  HATCHES OPEN 
AND TUNNEL CLEAR , 

( E) PERFORM SYSTEMS EVALU
AT I O'J  AND DOCKED DPS 
BURN 

3 .  TERM I NATE EVA 

4 .  OOCK ASAP 

A 2 2 - 2 5  LOSS OF I NVERTERS AL L CONT I NUE MISS I ON 

A. LOSS OF ONE I NVERTER RNDZ A . l .  SEPARAT I ON - CONT I �1UE 
MI SS I ON  

2 .  PHAS I NG - fONT I NUE M I SS I ON 
DO NOT PERFORM I NSERT ION 

3 .  I NSERT ION - CONTI NUE M I S S I ON  

B .  LOSS O F  BOTH I NVERTERS OOCKED 8 . 1 .  DO NOT BURN DPS 

M I S S I ON  REV 

APOLLO 9 A 

DATE 

2 / 1 5 / 6 9  

(A) DO NOT PERFORM REN�EZ
VOUS 

( B) UNDOCK ING I S  PERM I TTED 

RNDZ 2 .  RETURN TO VI C I N I TY OF CSM 
ASAP 

SECT I ON 

LM ELECTRI CAL POWER SPEC I F I C  

CUE S /NOTtS /COfv'I'1E�JTS 

• REF MALF PROC EPS : 

1 UNSTAGED DC BUS 

3 UNSTAGED DC BUS 

W/BUS FAULT 

5 UNSTAGED DC BUS 
W/BATTERY FAULT 

7 UNSTAGED C&W POWER 

9 BATTERY 

e REF MALF PROC EPS : 

1 0  I NVERTER 

GROUP PAl.[ 

2 7 - 3 8  
��--��------- --�-------------------------L ________________ _J ____ __J 
: · 'r_ ( �  /·1 . .  - ; 'o!"'T'· - -)1 :; · : ". � 
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{. ReV RULE 

A 2 2-2 6 

' \ ... --

l 

APOLLO 9 

. , ,  . 

SECT I ON 22 - lM ELECTR I CAL POWER - CONT I NUED 

COr�O I T  I Ot�/�'AL FUNCT I ON  

LOSS O F  AC BUSES 

A .  LOSS OF BUS A 

B .  LOSS O F  BUS B 

c .  LOSS OF BOTH AC BUSES 

RULE NUMBERS 2 2- 2 7  THROUGH 

22-49 ARE RESERVE D .  

f!t v 

N ASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RUL I NG 

OOCKED A . l .  00 fi.IOT BURN DPS 

EVA 
2 .  CO�JT I NUE M I S S I ON  

UNOOCKED 

RNOZ 3 .  RETURN TO V I C IN I TY OF CSM 

� 
OOCKED 8 . 1 .  CONTI NUE M I SS I ON  

EVA 

UNOOCKED 

RNDZ 2 .  SEPARATI ON  - CONT I NUE 

M I SS I �  

3 .  PHAS I NG  - RE TURN TO V I C I N I TY 
OF CSM ASAP 

DO NOT PERFORM I NSERT I ON  

4 .  INSERT I ON - CONT I NUE 

Ml SS I ON 

DOCKED C . l .  CONT INUE MI S S I ON 

EVA UNDOCK I NG  I S  PERMI TTED 

UNDOCKED 00 NOT PERFORM RENDEZVOUS 

RNDZ 2 .  RETURN TO V I C I �I TY OF CSM 

ASAP 

SECT I ON 

A 2 / l S/ 69 LM ELECTR I CAL POWER SPEC I F I C  

CUE S / NOT E S / COMMENTS 

• R E F  MALF PROC �: 
1 0  INVERTER 

BUS A REQU I RED FOR ONBOAAD 

ATT I TUDE REAOOUT 

GRO:..iP PAGE 

2 2-3C 



REV I TEM 

A 22-50 MEAS DESCR I PT I ON  

I AC BUS FREQ 
AC BUS VOLTS 
BAT 1 VOLTS 

I BAT 2 VOLTS 
BAT 3 VOLTS 
BAT 4 VOLTS 
BAT 5 VOLTS 

1 BAT 6 VOLTS 
CDR BUS VOLTS 

I LMP BUS VOLTS 

BAT 1 CUR 

I BAT 2 CUR 
BAT 3 CUR 
BAT 4 CUR 

I BAT 5 CUR 
BAT 6 CUR 

BAT 1 MAL 

I BAT 2 MAL 
BAT 3 MAL 
BA1 4 MAL 

I BAT J MAL 
BAT 6 MAL 

BAT 1 La./ TAP 

I BAT 2 La./ TAP 
BAT 3 La./ TAP 

l BAT 4 La./ TAP 

BAT 5 B/U CDR 

I BAT 6 NORM CDR 
BAT 5 r-.()RM LMP 
BAT 6 B/U LMP 

M I SS I ON  RCV DATE 

APOLLO 9 A 2/ 1 5/ 6 9  

!o'EC(TS:"; Form 292 ( A!Xi bo) 

SECT I CN  22 - LM E LECTR I CAL POWER - CCNCLUDED 

NASA - Manned Spacecraft Center 
MISSION RUUS 

[ I N ST RU M E NTATION REQU I RE M ENT S 

PCM 

GC0 1 5 5 F  
GC0 0 7 1V 
GC0 2 0 1 V  
GC02 0 2V 
GC020 3V 
GC0 2 0 4V 
GC0 2 0 5V 
GC0 206V 
GCO :S0 1V 
GC030 2V 

GC 1 2 0 1C 
G C 1 2 0 2 C  
G C 1 2 0 3C 
G C 1 204C 
G C 1 2 0 5 C  
GC 1 206C 

GC996 1 U  
GC9962U 
GC996 3U 
GC9964U 
GC9965U 
GC9 966U 

GC4362X 
GC4364X 
GC4366X 
GC4368X 

GC436 9X 
GC43 7 0X 
GC43 7 1 X  
GC43 7 2 X  

SECT I ON 

ON BOARD 

CAUT I ON  } Ca-roN 
METER/CAUT I ON  L I GHT 
METER 
METER 
METER CCH10"1 
METER �ETER 
METER 
METER 
METER/WARNI NG  } COMMON 
METER/WARN I NG  L I GHT 

METER 
METER 

COMMON METER 
METER METER 

METER 
METER 

CAUT J ON/ Ca-1P 
CAUT ! ON/Ca-1P 
CAUT I ON/ CCJ>1P ! c�� 

CAUT !ON/CCW LIGHTS 
CAUTI ON/ Cl1'1P 
CAUT I ON/COW 

F LPG  
F LAG  
FLAG 
FLAG 

FLAG 
FLAG 
FLAG 
F� 

i 

GROUP 

I 
M I SS I CN  RULE 

CATEGORY REFERENCE 

M � 2 2- 1 , 5 , 2 5 , 2f. 
M 
HD 
HD 1 22- 1 ,  ,, 3, 1 0 ,  
HD 20, 2 1 , 22, 2L. 
HD 
M 1 2 2- 1 '  2 , 3 , . 0 ,  
M 2 ('  1 2 1 , 22, ;> "'  
1 O F  2 22-1 , 2 , 3 , 2 Ci ,  
M 2 1, 22 , 2:0:, 24 

M PCM 
., 

M PCM 1 22-1 , 2, 3 , 1 0 ,  
M PCM 2 Cl, 2 1 , 22 , 2L. 
M PCM 
M PCM f 22-1 , 2 , 3 , 1 G , 
M PCM 2 0 , 2 1 , 2 2 , 2 3  

M CNBOARD l 22-1 , :;: , 3, M ONBOARD 
M ONBOARD j l 0, 22 , 2l< 
M ONBOARD 
M ON BOARD } 2 2- 1 , 2 , 3 , 1 0 , 2 2 , 2 3  M OOBOARD 

HD I HD 
HD 

22- 1 , 2 , 3, 1 0, 20 , 22, 24 

HD 

HD } HD 22-1 , 2 , 3, 1 0 , 2 0, 
HD 2 1 , 2 2 , 2 '1  
HD 

PAGE 

LM E LECTR I CAL POWER SPEC I F I C  - I NSTRUMENTAT I ON 
2 2-4 REQU I REMENTS 
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A 23- 1 

SECT I ON 2 3 - Er-N IROr-.t-1ENTAL COf\OTROL 

NASA - M anned Spacecraft Center 

MISSION RUlES 

I GENERAL I 
TO I N I TIATE THE FOLLOW I 1� l'ffli NA.L M I S S I ON EVENTS, THE ENV I R O�ENTAL CONTROL SYSTEM MUST PROV I DE THE 
FOLLOW I NG  M I N I MUM CAPAB I L I T I ES :  

A.  DOCKED W I TH HATCH CLOS ED 

1 .  
2 .  

3 .  

4. 

s .  

6 .  

7 .  

CAB l �� PR E S S UR E  I NTEGR ! TY 

SU I T  LOOP/PGA PR ESSURE I NTEGR I T Y 

ONE S U I T  FAN 

01\E DE�ND REGULA TOR 

ONE H20 S EPARATOR (CREW OPT I ON )  

ONE COOLANT LOOP 

SUFF I C I ENT AVA I LABLE LiOH, H20 AND 02 CONSUMABLES TO MA I NTA I N  THE LM FOR ONE REV ( 1 . 5  HOURS) 
BEYOND THE PLANNED LM TO CSM C'�EW TRANSFER 

j B .  DOCKED W ll'H CONNECT I NG  H.<lTCH OPEN AND ONE CRE\-.MA.N I N  U-1 ON TRANSFER L.MB I L I CAL 

1 .  CCMB ! NED VEH I C LE PRESS'JRE I NTEGR I TY FOR SUSTA I NED OPERA T I CNS 

2 . ONE LM COOLANT LOOP FOR SUSTA I NED OPERA T I ONS 

c . @ 

D .  

1 .  CAB I N  PRESSURE I NTEGR I TY 

2 . SU I T  LOOP/ PGA PRESSURE I NTEGR I TY 

3 .  ONE SU I T  FAN 

'+ .  ONE DB-'AND REGULA TOR 

5 .  ONE H2o S EPARATOR (CREW OPT I ON) 

6.  

7 .  

8 .  

ONE COOLANT LOOP 

GREATER THAN 1 40 0  PS I A  I N  THE DESCENT 02 TANK PLUS SUFF I C I ENT 02 I N  ONE ASCENT 02 TANK TO 
SAT !  SFY THE METABOL I C  AND LEAKAGE REQU I REMENTS FOR ONE REV ( 1 . 5  HOURS )  BEYOND THE PLANNED 
LM TO CSM CREW TRANSFER .  

SUFF I C I ENT L i OH  AND H20 TO MA I NTA I N  THE LM FOR 1 REV ( 1 . 5  HOURS ) BEYOND THE PLANNED LM TO 
CSM CREW TRANSF ER .  

UNDOCK l NG  

1 .  
2 . 

3 .  

4 .  

s .  

6 .  

7 .  

8 .  

CAB I N  PRE SSURE INTEGR I TY 

S U I T  LOOP/PGA PRESSURE I NTEGR I TY 

ONE S U I T  FAN 

ONE DEMAND REGULATOR 

CNE H20 SEPARATOR (CREW OPT I ON) 

ONE COOLANT LOOP 

TWO OF THREE 02 TANKS 

S UFF I C I ENT AVA I LABLE LiOH, H20 AND ASCENT 02 TO MA I NTA I N  THE LM FOR TWO REVS (3 . 0  HOURS) 
BEYOND THE P LANNED CONT ! Nr. ENCY UM TO CSM CREW TRANSFER . 

�L---r-----.--------� " ; ·� --d r·:� J .:.:r � , ,,\1 � �, : c1 r r:�� GROUP P/,G� 
r--·-- -- - -1----- --+-·--- ---------------+---- ----------+-----·--1 
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SECT ION 2? - Et'NIRQI\t>IENTAL CONTROL - CONT INJED 

NASA - Manned Spacecraft Center 

MISSION RULES 

SEPARAT ION 

1 .  

2. 

3 .  

4. 

5. 

6 .  

7 .  

8 .  

CABIN PRESSURE INTEGR I TY 

SUIT LOOt--/?G� PRESSURE I NTEGR I TY 

ONE SUI T  FAN 

ONE D8'1AND REGULATOR 

ONE H�O SEPARATOR (CREW OPT I ON) 

BOTH COOLANT LOOPS 

PR IMARY H20 FEEDPATH 

n.o OF THREE o2 TANKS 

SUFF I C I ENT AVA I LABLE LiOH, H20 AND ASCENT 02 TO MA I NTA I N  THE LM FOR TWO REVS (3 . 0  HOURS ) 
BEYOI\0 THE PLANNED CONT I/\GENCY LM TO CSM CREW TRANSFER . 

PHAS ING 

1 .  CAB I N  PRESSURE I NTEGR I TY 

2. SU IT  LOOP /PGA PRESSURE INTEGR I TY 

3 .  ONE SU I T  FAN 

4 .  ONE DEMAND REGULATOR 

s .  ONE H2o SEPARATOR 

6. BOTH COOLANT LOOPS 

7 .  PR IMARY H20 FEEDPATH 

8 .  TWO OF THREE 02 TANKS 

g ,  SUFF I C I ENT AVA I LABLE LiOH, �20 AND ASCENT 02 TO MAINTAIN THE LM FOR TWO REVS (3 . 0  HOURS) 
BEYOf'.D THE PWtiED CONT I /\GENCY LM TO CSM CREW TRANSFER .  

INSERTION 

l .  CABIN PRESSURE I NTEGR I TY 

2 . SU I T  LOOP/PGA PRESSU'�E INTEGR I TY 

3 .  ONE SU I T  FAN 

4 .  ONE DEt-'Al'D REGULA TOR 

s .  ONE H20 SEPARATOR 

6. BOTH COOLANT LOOPS 

7 .  PR I MAAY H20 FEEDPATH 

8 .  DESCENT 02 TANKl: 

9 .  ONE OF TWO ASCENT 02 TANKS 

1 0 .  TloK) OF' THREE H20 TANKS 

1 1 .  SUFFI C I ENT AVAI LABLE LiOH, ASCENT �20 AND ASCENT 02 TO MA I NTAIN THE LM FOR TWO REVS (3 . 0  HOURS)  
BEYOI\O THE PLANNED LM TO CSM CREW TRANSFER . 

l< IF  BOTH H20 SEPARATORS AN::J 80TH SU I T  FANS ARE FULLY OPERATIONAL Al\0 BOTH ASCEt-lT 02 TANKS CONTA IN THE 
REQU IRED CONSUMABLES, THE RENDEZVOUS W I LL BE PERFORMED W I THOUT THE DESCENT 02 TANK. A FAI LURE OF ANY 
OF THESE REQUIREMENTS W ILL REQU I RE THE DESCENT 02 TANK FOR Rff.[)EZVOUS . 

�� I S S I ON  REV c)ATE SECT I ON - GROUP PAGt 

APOLLO 9 A 2/ 1 5/69  
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SEC T I ON  23 - ENV I ROI'I-IEf\'TAL CONTROL - CONTINUED 

NASA - Manned Spacecraft Cent�; 
MISSION RULES 

r-�----�-------�.---------------------------------------------------------------, 
RE:"V ! TEM 

A 2 3- 1 
(CONT) 

A 23- 2 

H .  STAG I �  (t>X:M! No\L) 

l .  CABI N  PRESSURE I NTEGR I TY 

2 .  S U I T  LOOP/PGA PRESSURE I NTEGR I TY 

3 .  ONE SU I T  FAN 

4 .  ONE DEMAND REGULATOR 

5 .  ONE H20 S EPAAATOR 

6 . ONE COOLANT LOOP 

7 .  TWO ASCENT o2 TANKS 

8 .  SUFF I C I ENT AVA I LABLE L iOH, ASCENT �20 AND ASCENT 0 2 TO MA I NTA I N  THE LM FOR TWO REVS ( 3 . 0  HOURS )  

BEYOND THE PLANNED LM TO C SM  CREW TRANSFER . 

I .  DELAYED STAG I I'G  

l .  CAB I N  PRESS\.RE I NTEGR I TY 

2. SUI T LOOP/PGA PRESSURE I NTEGR I TY 

3 .  ONE SUI T  FAN 

4. ONE COOLANT LOOP 

5. TWO ASCENT 02 TANKS 

6 .  SUFF I C I ENT AVAI LABLE Li0H1 ASCENT �20 AW ASCENT 0 2 TO MA I NTAIN THE LM FOR TWO REVS ( 3 ,  0 HOURS ) 
BEYOND THE P�ED LM TO CSM CREW TRANSFER . 

DEF I N I T I ONS :  

A. LOSS OF CAB I N  I NTEGR I TY 

B .  LOSS O F  SU I T  LOOP/PGA I NTEGR I TY 

C .  LOSS O F  COOLANT LOOP 

D. GLYCOL COOLANT LEAK 

E. LOSS OF DESCENT 02 TANK 

F.  LOSS OF ASCENT 02 TANK 

LM PRESSURE VESS E L  LEAKAGE SUCH THAT CAB I N  PRESSURE CANN:lT BE 
MA I NTA I NED �4 . 6  PS IA W I TH AN 0 2  FLOW RATE OF 1 . 2 LBS/HR . FOR 
DOCKED ACTIV I T I ES ,  TH I S  W I LL BE RELAXED TO A FLOW RATE OF 
6 LBS/HR . 

TOTAL PGA/SU IT LOOP LEAKAGE �0 . 5  PS I /M I N  ( 1 . 5  LB/HR ) DUR I NG  
SU I T  LOOP PRESSURE CHECK OR A V I S I BLE TEAR I N  THE PGA . DUR I NG  
EVA, INCREASE I N  DESCENT TANK QUANT I TY USAGE > 1 . 2  LS/HR 

SUSTAINED GLYCOL TEMPERATURE > 50°F AND R I S I NG  EXCEPT DUR I NG  
COOLANT LOOP STARTUP AU) DRYoUT (SUB L I MATOR LOST) OR G LYCOL 
Pl.MP liP < 6  PS I D  ( C I RCUlATION LOST) OR Kl\OWN LOSS OF H20 FEED 
CAPAB I L ITY TO THE SUBL I MATOR(S ) 

OBSERVED FLU I D  IN CABIN CONF IRMED BY TASTE OR PRESENCE OF 
GLYCOL LOW I ND I CA T I ON  C ONF I RMED BY STAT I C  PRESSURE DROP . 

: NI\B I L I TY TO TRANSFER 02 FRCA'-1 DESCE�T TANK OR MSFN CONF IRMAT I OI  
O F  LOSS OF DESCENT TANK PRESSURE W I TH 02 MANI FOLD PRESSURE 

( 1 )  MSFN CONFIRMATI ON OF LOSS OF ASCENT TANK PRESSURE W I TH 
02 1'-V\NI FOLD PRESSURE OR 

(2 ) IF UNSTAGED AND DESCENT TANK > 3 5%, CREW CONF I RM  LOSS BY 
BALANC i t-r;  ONE TANK AGA INST THE OTHER OR 

( 3 )  IF STAGED OR I F  DESCENT 02 < 3 5%, LOSS O F  ONBOARD AND MSFN 
READOUTS 

Ml S S l  ON REV DATE SECT I ON GROU P P/\GE ���.��f-----+--------��-----------------------------�------ ----------------��------- ·--
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S ECTION 2 3  - ENVI R<N-IENTAL CONTROL - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

A 23-2 G .  LOSS OF DESCENT H20 TANK 
(CONT) 

INAB I L I T Y  TO SUPPLY H20 TO W/8 RESULT I NG  IN R I S ING GLYCOL 
AND SU I T  LOOP TEMPERATURE (CREW AND MSFN) AND DROP IN H20 
L>P (MSFN ONLY) 

A 2 3- 3  
I 

A 23-4 

A 23- 5 I 

A 

H .  LOSS O F  ASCENT H;>O TANK LOS S  OF MEASURE/'-._, 'T AND R EMA I NI I'.IG  TANK FEEDII'.IG AT TW I CE 
NORMAL RATE OR ONE TANK FEED I NG  TWI C E  I\ORI'o'AL RATE AND 11.10 
CHAI\GE IN MEASUREMENT ON OTHER TANK 

W I TH THE LOSS OF CAB I N  AND/OR SU I T  LOOP I NTEGR I TY, THE LM MUST BE DOCKED A� MO.�ED BY ONE CREW 
MEMBER ON THE CSM TRANSFER U'-1B I L ! CAL BEFORE S TAG ING I S  ATTEMPTED . 

I F  A SUBLIMA.TOR I S  LOST DUE TO BREAKT�OUGH, I'CJ RESTART ATTEMPT W I LL BE MADE . 

OXYGEN PURGE SYSTEM AND PLSS CONSUMABLE$ W I LL BE RESERVED FOR POSS I BLE EVT AND W I L L  NOT BE CONS I DERED 
FOR r-oM ! Nl>.L OR REDLINE USAG E .  

RULE NUMBERS 2 3- 6  THROUGH 
23- 1 ARE RESERVED 

M I SS IOI'I RE'J iATE S[CT I ON GROUP PAGE .,__..;_.;..;_-t-���;.;.:_---�.:;.;;.�...;._ -------------�;.;;.;:::.....,_ _ _ --- ' -· - - -- ·· -----+----·--t 
APOLLO 9 ENV IRONMENTAL CONTROL A 21 1 5/ 69 

--L-�--��----------------·---------._--------------------L-------� !-'!\(.;/� � ; form 29,." 1 A: , r.;t ) 
GENERAL 2 3- l C  

- --�-----��------------ �-� 



i I ,.. 

i 
� 
"'\ 

� 
< ........... 

\ �- -

( 

A 23- 1 0  I 

t 2 3- l l  

t 23- 1 2  

t 23- 1 3  

1 23- 1 4  

S ECT I ON  23 - ENV IROI\MENTAL CONTROL - CONT I IIUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

[ MANAGEMENT I 

PR I MARY GLYCOL LOOP C I RCULAT I ON  W I LL BE D I SCONTI NUED AT STARTUP OF THE SECONDARY LOOP BUT MAY BE 
R E I N I T IATED FOLLOWING SECONDARY LOOP STAB I L I ZAT I ON  I F  DEEMED NECESSAR Y .  

I f  E I THER ASCENT 02 TANK I S  �9 5%, I T  W I LL B E  REPLEN I SHED FR OM  THE DESCENT 02 WHEN THE DESCENT TANK 
QUANT I TY �3 5% AND AS CLOSE TO S TAG I NG  AS POSS I BLE . 

PLS S  F I LL VALVE W I LL BE CLOSED, EXCEPT FOR REPRESSUR I Z ING THE PLSS AND FOR MSFN REQUESTED READOUTS 
OF 0 2 MANI FOLD PRESSURE . 

CREW W I L L  GO TO EGRESS MODE I F  I NSUFF I C I ENT 02 I S  AVA I LABLE TO MA I NTAI N  CABIN PRESSURE FOR THE 
REQU I RED T IME. ADD I TI ONALLY, A M I S S I ON PHASE W I LL NOT BE I N I T IATED IF TH I S  CONDI T I ON  CAN BE ANTI C I PATB . 

CREW W I LL BE REQU IRED TO BREATHE PURE 02 FOR 2 M I N  V IA PURGE l-ODE PR I OR TO EVA . 

RULE NUMBERS 2 3- 1 5  THROUGH 
2 3- 1 9 ARE RESERVED 

GROUP PAGE --------·--------------�--------------------------�-------· --
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REV RULe COf'lD I T  J ON/I"ALFUNCT I ON 

A 2 3- 20 LOSS OF CAB I N  PRESSURE 
I NTEGR I TY 

S EC T I ON  2 3  - ENV I RONMENTAL CONTROL - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION R U LES 

PHASf RUL I : <G 

I S PECI FI C  M I SS ION RU LES J 

ALL 

DOCKED 

UNOOCKED 
RNDZ 

A .  

B .  

c .  

SET UP FOR U!'MA.NNED APS BURN 

CONT I NUE M I SS I ON  

1 .  DO t-OT UNDOCK 

2 .  DO t-OT PERFORM EVA 

3 .  ONE CREWMAN R ETURN TO CSM 

4. REMA I N I NG  CREWMAN CONNEC T 
TO BOTH CSM AND LM 
UMB I L I CALS, OPERATE W I TH 
CONNECT I NG  HATCHES OPEN 
Al\0 TUNNEL CLEAR . 

5 .  PERFORM SYS TEMS EVALUA-
T I ON  MD DOCKED DPS BURN . 

OOCK ASAP 
DO NOT STAGE UI\DOCKED 

CUES/NOTf:S/COM"\ENTS 

• REF MR 23-2A, 2 3 - 3 ,  2 3 - 1 4  

A .  REF MALF PROC ECS : 

1 CAB! N, 1 7  ABNORMAL 
DECAY OF DESCENT 02 

-- -----+------- - -------------+--------�--------------------------�------------------------ 1 
A 23- 2 1  LOSS OF S U I T  LOOP/PGA 

I NTEGR I TY 

M I SS I ON R EV 

APOLLO 9 A 

DATE 

2/ 1 5/69 

ALL 

DOCKED 

A .  SET UP FOR UNMANNED APS BURN 

B .  PERFORM S Y S TEMS EVALUATI ON 
DO t-OT PERFORM EVA, UI\DOCK I NG ,  
OR DOCKED DPS 

• REF MR 23-2B, 2 3- 3  

e REF AOH EMERGENCY PROC : 

SUI T LEAK I N  DEPRESSUR I ZED 
CAB I N  

EVA C .  TERMI NATE MANNED LM ACT I V I T I ES C .  REF MALF PROC EC S :  

3 S U I T/FAN 
DO NOT PERFORM SUBSEQUENT 
MANNED PHASES 

UNDOCKED D. DOCK ASAP 
RNDZ 00 (\()T STAGE lJNXJCKED 

SECT I ON 

ENV I RONMENTAL CONTROL S PEC I F I C  

GROUP PAGe 
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RCV RUL�  CO!  ;[1 ! T  I 0�  </ i'J\LFU�JCT I OI'J 

A 2 3- 22 SU I T  FAN( S )  FAI LURE 

A .  ONf: S U I T  FAN 

B .  NO S U I T  FANS 

SEC T I ON  2 3  - ENVI RONMENTAL CONTROL - CONTI NUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

f-1Hf\5f. RUL J 0.G 

ALL A .  CONTI NUE M I S S I ON 

ALL B . l .  SET UP FOR UNMANNED APS 

DOCKED 2 .  CONT I NUE M I S S I ON 

(A) DO NOT UI\DOCK 
(8 ) DO f\OT PERFORM EVA 
(C )  ONE CREWMAN R E TURN TO 

CSM 
(D) R EMA ! N I "-G  CRE'. II-'AN 

CONNEC T TO CSM TRANS-
FER UMB I L I CAL, OPERATE 
W I TH CONNECT I NG  HATCHES 
OPEN AND TUNNEL C LEAR . 

( E )  PERFORM SYSTEMS EVAL-
UA T I ON AND DOCKED Of'S 
BURN . 

EVA 3 . (A) TERMINATE EVA 
GO TO S U I T  PURGE fvlOOE 
UNT I L CAB I N  REPRESS 
COMPLETE . 

(B) LMP R ETURN TO NEAREST 
VEH I CLE 
DO !loOT UN:>OCK 

UNDOCK ED 4 .  DOCK ASAP 
RNDZ DO NOT STAGE UNDOCKED 

A 23- 23 LOSS OF H 20 S EPARATOR($) 

A. ONE S EPARATOR 

B .  NO S EPARATORS 

M I SS I OI; REV OAT[ 
APOLLO 9 A 21 1 5 / 69 

. ,., " ' . ,  . 
r • . O!"T. )l \ ;._; 

ALL A .  CONT I NUE M I S S ION 

DOCKED B . l .  CONT I NUE M I S S I ON 

EVA 2 .  CONT I NUE M l 2S I ON 
AT CREW OPT I ON 

UI\DOCKED 3 .  CONT I NUE M I S S I ON  
A T  CREW GPT I ON 

Rf\DZ 4 . (A) SEPARAT I ON  - DO NOT 
PERFORM PHAS If'� 

(B) PHAS I 1\G - DO NOT 
PERFORM ! NS�N 

(C) I NSERT I ON - DELAY S TAG I NG  
AS LONG A S  POSS I BLE 

S t: C T  l Or� 

E NV I RONMENTAL CONTROL SPEC I F I C  

CLE 5 / �  JOT f.S /Ct)I·'KU. T S  

A .  R E F  Mt\LF PROC ECS : 

5 ECS 

• REF MALF PROC ECS : 

6 E C S  

GROUP F'A(�[ 

2 3-4 
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A 

RULE: 

23- 24 

CO'JD i T  i Oi :J,'-'ALFU�iC T I 0�< 

SEC T I ON 23 - ENVI RONMENTAL CONTROL - CONT I NUED 

NASA - Manne d  Spacecraft Center 
MISSION RULES 

PHASE RUL I NG 

DEMAND REGULATOR ( $ )  FA I L  
OPEN OF CLOSE (AUTOMATI C  
FUI\IC TION ONLY) 

A .  ONE REGULATOR 

B .  TWO REGULATORS 

ALL 

ALL 
DOCKED 

EVA 

Ut{)()CKED 

RNDZ 

A .  CON T I NUE M I SS ION 

B .  1 .  SET UP FOR UN"ANNED APS 

2 .  CONT I NUE M I SS I ON 

(A) DO NOT UI'DOCK 
(B) DO NOT PERFORM EVA 
(C) ONE CREWMAN RETURN TO 

CSM 
(D) REMC\I N I NG  CREWMAN CON

NEC T TO CSM UMB I L I CAL; 
OPERATE W I TH CONNEC T !  i'l 
HATCHES OPEN AND TUNNE 
CLEAR . 

(E) PERFORM SYS TEMS 
EVALUATI ON Ar-D 
DOCKED DPS BURN . 

3 .  TERM I NAT E  EVA 

4 .  DOCK ASAP 
S . (A) · SEPARAT I ON - DO NOT 

PERFORM PHAS !r:z--
(8) PHAS I NG  - DO NOT 

PERFORM l f'.o'S ERT ION 
(C) I NSERT I ON - DELAY 

STAG I II(;  AS LON:;As 

POSS I BLE 

2 3- 25 LOSS OF COOLANT LOOP(S) 

A. PRI MC\RY LOOP 

B .  BOTH LOOPS (ANY Cot+
B I NAT I ON OF LOSS OF 
C I RCULAT I ON, S UB
L I MAT I ON  CAPAB I L I TY, 
OF H20 FEED FOR 80TH 
LOOPS) 

DOCKED 
EVA 
UNDOCKED 

A .  CONT i f\l.JE MI S S I ON ON SECOI\VARY 
LOOP 
CiO"fuT PERFORM SEPARA T I ON  

RNDZ B . 1 .  RETURN TO V I C I N I TY OF CSM 

DOCKED 

EVA 

Ul'roCKED 

RNDZ 

ASAP 
2 . OPERATE ON SECOI\OARY LOOP 

B . l .  I NGRESS CSM ASAP 
DO NOT PERFORM EVA, 
Uf'.[)()C K I NG 

2 .  TERMI NATE EVA 

(A) GO TO SU I T PURGE MODE 
UNT I L  CAB I N  REPRESS 
COMPLETE 

( B )  LMP RETURN T O  CSM 

3 .  DOCK ASAP 
DO NOT PERFORM SEPARAT I ON 

4 .  DOCK ASAP 

(A) CONT I NUE GLYCOL C I R
CULA T I ON I F  POS S I BLE 

(B) · POWER DOWN S PACECRAFT 
FOR L I FE SUPPORT ONLY 

(C) AWA I T  CSM RESCUE 

CUES/NOTE S /COWtENTS 

REF MALF PROC ECS : 

1 7  ABNORMAL DECAY DESCENT 02 

B .  REGULATOR ON-OFF CYC L I NG  
W I LL BE REQUI RED TO MA I N
TA I N  CAB I N  AND/OR S U I T 
PRESSURE 

• REF MR 23-2C, 23- 20 ,  23-4 
• REF MALF PROC ECS : 

8 ECS I 10 GLYCOL 
A .  PGNS , DSE ,  OCA, LCA 

DF I NOT COOLED BY 
S ECONDARY LOOP 

�-��_r s_c_, r_o_I • ---�R_E_·v� ____ D_r_� T_l ____ ��------------- -SE_- c_T_l_O_N _________________ �---------G_R_O_u_P __________ 4-__ P_A�G�E
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A 2 3 - 2 6  LOSS OF PR I MARY H 20 

FEEDPA TH 

A 2 3 - 2 7  F I RE O R  SMOKE I N  CAB I N  

OR S U I T  

S E C T I OI\' 2 3  - ENV I ROI\MENTAL CONTROL - CON T I NUED 

NASA - Manned Spacecraft Center 
1ft:SS10N RUlES 

ALL 

DOCKED 

EVA 

UNDOC KED 

RNDZ 

ALL 

RUL I �<G 

A .  S E T  UP FOR UNMANNED APS 

B .  CON T I NUE M I S S I ON  

DO I\IOT PERFORM SEPARA T !  Q'.J 

c .  R E TURN TO V I C I N I TY OF CSM 
ASAP 

A .  TROUBLESHOOT/COMBAT F I RE 

B .  ASSESS DAMAGE ANJ TRANSFER 

TO CSM I F  NECESSARY 

CUE 5 /r·JOT E S/CO!"MENTS 

e REF MALF PROC EC S :  

1 0  GLYCOL 

• REF AOH PROC 5 . 3 . 2  

-+---1---- -----------1 

A 2 3- 2 8  CONTAM I NA T I ON I N  CAB I N  

A 2 3- 29 GLYCOL COOLAN f LEAK 

A. CAB I N  

B .  SU I T  LOOP 

RULE NUrt,BE RS 2 3 - 3 0  THROUGH 

23-49 ARE RE SERVED . 

ALL 

ALL 

ALL 

ALL 

C REW MAY ELEC T TO DECOMPRES S  

T O  CLEAR CONTAM I NAT I ON  

TRANS FER TO CSM 

PERFORM DOCKED ACT I V I T I E S  ON 
C SM UMB I L I CAL AND S E T  UP FOR AP'j 

BURN 

A . l .  GO TO EGRESS OPE RATI ON 

(CLOSED SU I T  LOOP) 
2 .  PURGE SU I T  LOOP W I TH 

DESCENT 02 I F  UNSTAGED 

B .  D I SCONNECT FROM S U I T  LOOP 

S E C T  l ON 

APOLLO 9 A 21 1 5 / 6 9  E NV . �ONMENTAL CONTROL SPEC I F I C 

. ( 

I F  UNAB LE TO CLEAR CONTAMI NA

T I ON, M I SS I ON MAY BE TERM I NA

TED EARLY . 

• REF MR 2 3 - 2D 

e R E F  MALF PROC ECS : 

1 0  GLYCOL 

GROUP PAGE 

23-46 



SECT I ON  23 - LM E NV I RONMENTAL CONTROL - CONCLUDED 

N ASA - Manned Spacecraft Center 

MISSION RULES 

Rl Y \ TE'I [ INSTRUMENTAT I ON REQUI REMENTS] 
M I SS I ON  RULE 

A 2 3-50 r-.'EAS DESCRI PT I Ct'< PCM ONBCIARD CATEGORY REFERENCE 

SU I T  PRESS G F 1 3 0 1 P  METER 
M 2 3- 1 , 2 , 3 , 20 , 2 1 , 2 2 , 2 3 , 2 4  

WARN li'.G 
M 2 3- 1 , 2 , 3, 2 0 , 2 3 , 2 4 

CABI N  PRESS G F 3 5 7 1P METER 
M 2 3- 1 , 2 , 3 , 20 , 2 3 , 24 

REPR ELEC OPEN Gf3 57 2X WARN I I'.G  
HD 

C02 PART PRESS G F 1 5 2 1 P  fv',ETER, CAUT I ON  
CD"'P 

H20 SEP RATE GF9999U CAUT l Of\ 1 Ca-IP 
HD 2 3- 1 , 2 2 , 2 3  

DES 02 PRESS G F 3 5 84P METER, CAUTI ON 
M 2 3- 1 , 3 , 2 0 , 2 4  

ASC 1 02 PRESS G F 3 5 8 2 P  METER, C.I\UT I ON  } 
1 OF 2 2 3- 1 , 3 , 2 0 , 2 4 

ASC 2 02 PRESS GF3 5 83P METER, CAUT ION 
M 2 3-1 , 3 , 2 0 , 2 4  

02 MANI FOLD PRESS G F 3 589P -----
M 2 3 -1 , 3 , 2 0 , 2 4  

GLYCOL PUMP 11P GF20 2 1P -----
M 2 3-2 5 , 26 , 2 9  

GLYCOL PUW SW/0 G F 2 9 3 6X Ca-IP 
HD 2 3-25 , 2 6 , 2 9  

GLYCOL PUMP P GF9997U METER 
M 2 3-2 5 , 2 6 , 2 9  

GLYCOL LEVEL La,./ G F 2 0 4 1 X  CAUT I ON 
M � 3-2 5 , 2 6 , 29 

GLY COL TEMP G F 9 9 9 8U r-'ETER, CAUT J ON  
M PCM 2 3 ··2 5 , 2 6  

DES HzO QTY G F 4 5 8 1Q METER, CAUT I ON  M 
2 3-2 5 , 26 

ASC 1 H20 QTY 

ASC 2 HzO QTY 
2 3-2 5 , 2 6  

GF45 8 2  \br- CAUT I CN  
M 0"T'-' ".N " � 1 

G F 4 5 8 3  2 

� OF 

GF4582Q METER 
M 

. 2 

GF45 83Q 

PRJ  H20 REG tiP G F41 0 1 P  ---- -
M 2 3 -2 5 , 2 6  

SU I T  D I Y  EGRESS GF 1 2 2 1X ----- HD 23-20 , 2 4  

SUI T  TEMP G F 1 2 8 1 T  METER 
HD 2 3-2 3 

CAB I N  TEMP GF 1 6 5 1 T  METER 
HD 2 3-2 5 , 26 

( ...,_ 

(. I·H S S 1 0N  REV L'ATE SECT ! ON  
Gr;:OUP Pi\Gl --
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Rt V J T [M 

l 
M I S S I ON  REV DATE 

APOLLO 9 FINAL 12/1 5/68 

fF:C/T8 ; rom 29::: 1 A; : ·, oc) 

SECT I �  llf - LM CG'+IIJIII CATICJIIS/ I NSTRLto£NTATi et.l  

N ASA - Manned Spacecraft Center 
MJSSION lUllS 

THI S  
SECTI ON  
HAS BEEN 
DELETED 

ALL DATA FORMERLY 
CONTAit-£0 I N  ll·I I S 
SECTI().I I S  NO.\' I N  
SECTI Q'./  3 2 .  

SECT I ON GROUP 

LM C(MoU.jJCAT IONS/I NSTRlMNTATION 

PAGE 
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REV I TEM 

A 25-1  

I 

I 
I 

I 

A 25-2 

I 

M I SS ION 

APOLLO 9 

� 

SECT ! �  25 - LM GU IDANCE ANJ CONTROL 

NASA - Manned Spacecraft C.nter 
MISSION lUllS 

I G E N E RA L  I 
IN ORDER TO I N I TI ATE ANJ C�T I �  THE DOCKED PHASE OF 11-iE MI S S I ON� THE G&C SYSTEMS MJST PROV I DE  THE 
FOLLOWING MiNIM\.M CA?ABI LI T I ES FOR THE DOCKED DPS BURN :  

A. E l n£R AN OPERATIONAL PGNS, lr.HERE AN OPERATIONAL PGNS IS DEFI�D AS 

1 .  NO LGC FAI LURE, 

2 .  NO I SS FAI LURE, 

3 .  3-AXI S  ATT I TUDE CONTROL CAPABI L I TY ,  

OR IIA!IlJAL TTCA ATTI TUDE CONTROL CAPAS ! L I TY • 

B .  THRUST VECTOR CONTROL, DEFI�D AS : 

1 .  AN OPERAT I �L PGNS OR AGS THRUST VECTOR COOROL 

2 , A f\.t.ICTIONAL OPS GIMBAL TRIM SYSTEM 

C ,  +X UllJIGE CAPABI LI TY, DEFlr-ED AS H OF THE FOLL�ING: 

1 .  +X VIA ()£ TTCA 

2 .  +X TRANS (MlD SWI TCH 

3 .  Al!TO PG'IS ULLAGE CAPABILITY 

�. CSM ULUIGE 

0, ENG �/OFF CAPABI L I TY, DEFI�O AS ONE OF Tl-£ FOLLOWING: 

1 .  AUTO ON/OFF CAPABI L I TY 

2 .  MAMJAL ON/OFF CAPABI L I TY  

E .  OPeRATIONAL ENG!� THROTTLE C<NrROL, DEFINED AS : 

1 ,  NO OPS ENGII'£ START GREATER THAN 60\ THROTTLE ACT\JI\TOR POS I T! �  

2 ,  NO M:>RE THAN 100 SECa.DS I-WC.IM..t1 Of>S OPERATION I N  Tt£ ��OTTEABl.E RANGE .  

!.HlOQSED 

IN ORDER TO I N I TIATE /H) CCM' l M.E  THE \HXXK.EO PHASE, Tt£ GCC SYSTEMS l'f.JST PROVI DE Tt£ FOLLOWING 
MINIMUM CAPABI LITIES :  

A, Rf!X.NlANT 3-AXI S ATT I TI.ClE CCJ.ITROl.1 DEFJ�O AS �VING A MJNjM.Jo\ OF :  

1 .  CJ£ � CXM"ROI.LER (ACA) 

2 ,  E I 'Tl-£R AN OPERATIONAL PGNS I#J AGS \lf'ERE AN OPfAATia.w. AGS I S  DEFINED AS 

(A) NO AEA FAI LURE, 
(B) NO ASA FAILURE, 
(C) AN OPERATIONAL OEM, 
(D) AGS 3-AXJ S  ATTI TUOE CONTROL. CAPABI L I TY, 

OR AN OPERA T1 ONAl. AGS N-C> SECOJ\OARY COl LS • 

8,  3-AXI S  TRANSlATJ � CAPAB I LI TY, OEFI �O AS HAVI NG  A MINI M..M OF: 

1, <H TTCA 

2 .  AN OPERATI<X'W. PGNS OR AGS 

REV DATE 

A 2/15/69 

SECT I ON  

LM GUIDANCE ANJ �TROL 

GROUP 

GENERAL 

PAGE 

25-l 
Jo'F.C/T� :;  ro:nn 2"92 \ All:, oc) 
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REV I TEM 

A 25-3 � 

SECT I ON  25 - LM GUI DANCE AND C()--lTROL - C�INUED 

NASA - Manned Spacecraft Center 
MISSION RULES 

IN ORDER TO I N I T IATE AND C�I NUE  Tt-E RENOEZVOUS �E, THE G&C SYSTEMS MUST PROVI DE  THE FOLLOWI NG  
M I N I MUM  CAPAB I L I TI ES :  

A .  SEPARAT I ON :  

1 .  REDLNMNT 3-AX I S  ATT I TUDE CONTROL CAPABI LITY 

2 .  OPERA T l  � PGNS 

3. 3-AX I S  TR.6NSLAT ! ON  CAPAB I L I TY 

4. OPERATI ONAL RENDEZVOUS RAMR PK> TRJINSP<N>ER, DEFINED AS : 

CQt.PLETJON OF A VAL I D  RR AND TRANSPONDER SELF-TEST EXCEPT FOR RR/LGC I NTERFACE 

5 .  ONE OPERAT I ONAL FOAl 

G .  AN OPERATIONAL OSKY 

B .  PHAS I NG :  

1 .  S I>Jo£  A S  SEPARATI ON  W I TH  THE AOOI T I ON  OF : 

(A) ENG ON/OFF CAPABI L I TY 
(B) OPERAT I ONAL  ENGI NE  THROTILE CAPABI L I TY  
(C) E I THER /Jtl OPERATICNAL N:JT OR COAS 
(D) RR LOCK ON AND VALI D  RR/LGC I NTERFACE 

C. I NSERTION :  

1 .  OPERATI ONt\L PGNS 

2 .  REOLNDANT 3-AX I S  ATI I TIJOE CONTROL CAPABI LI TY  

3 .  ENG ON/OFF CAPAB I L I TY 

4. OPERATI �  ENG INE THROTILE CAPABI LITY 

5. +X AXIS TRANSLAT I ON  CAPAB I L I TY 

D. STAGI NG :  

1 ,  OPERA T I  � AGS OR PGNS 

I 2 .  +X AXI S  TRANSLATION CAPABI LlTY 

25-4 �0 

I N  ORDER TO I N I T IATE f;K) CONT I N\.E  THE l..ll'f'Wf£0 PHASE OF THE MI SS I ON, Tl'£ G" SYSTEMS MUST PROVI OE  THE 
FOLLOWING MINIMUM CAPABI LI T I ES FOR THE l.I+Wf£0 APS BURN, 

M I S S I ON  

APOLLO 9 

A. OPERA TI ONAI.. PGNS 

B. APS ENG ARMIDEAAM - ON/OFF CONTROL. 

REV DATE 

A 2 / 1 5 /69 

SECT I ON  

LM GUI DANCE AND CONTROL 

fRC/': ::'. ; form 29�-: i. Al ·, oi:: ) 

GROUP PAGE 
GENERAL 2 5-2 
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RFV I T EM 

SECT I Ctf  25 - LM GUI DANCE ANJ CCtfTROL - CCtfT INUED 

N ASA - Manned Spacecraft Center 
MJSSION RULES 

I SYSTEMS MANAG E M ENT I 
25- 1 0  1tlli 

A .  THE P I PA AN D  ! RI G  B I ASES W I LL B E  UPDATED WHEN DI FFERENCES OF . 020 FT/SEC2 ( . 600 CM/SEC 2) AND 
. 22 S0 / HR RESPECTI VELY . 

B .  THE I MU  t-£ATER P�ER MAY B E  Rflo()VED FOR .!.Q. rR S  W I THOUT GLYCOL COOLifi.G TO SUPPORT THE APS BURN TO 
DEPLETION .  

A 2 5 - l l  .!:&£ 
A .  A MASS UPDATE I S  REQUI RED I F  A MASS tJ. O F  :!: 1 0  PERCENT (DIFFERENCE BETWEEN GROL.ND CALCULA T I ON  /lHJ 

LGC VALUE ) EX I STS WHEN I N  THE DPS CONFIGURAT I ON ,  OR :!: 5 PERCENT IN APS CONFIGURATION. 

B. ALL c.ESCENT ENG !Nt: STARTS MUST t<JMI NALLY BE PRECEDED bY A PROPELLANT SETTL l fi.G  MAtEWER US I NG  
TWO SYST� B JETS <'R n'/0 SYSTEM A JETS I N  CASE O F  A CONT ! fi.GENC't . 

C .  ULL.AGE FOR ALL APS BURNS 1-\1\Y 8f 4 JET OR 2 JET SYSTEI'I A OR B .  

D .  ALL :t (u-V) JETS WI LL BE I NH I B I TED V I A  V 6 5  DUR i fi.G  DOCKED OPS BURNS . 

E .  DUR i fi.G  DOCKED MANEWE RS ,  ALL DPS G I MBAL TR i t+l l fi.G  MUS T  BE DONE A T  4 0  PERCENT THROTTLE I N n£ AUTO 
THROTTLE tmE . 

2 5- 1 2  RENDEZVOUS RADAR 

A .  THE R R  MUST NO T  B E  OPERATED UNT I L  T HE  ANTEI'WI TEMPERATURE (X96 t-f.JLT) I S  � 1 5°F Af'{) T HE  GYRO PACKAGE 
I S  ESTIMATED TO BE � 1 5° F .  

B .  THE RR CAN NO T  BE OPERATED A T  AN ANTEI'fllA TEMPERATURE � 145°F JlW/OR A GYRO PACKAGE TEMP (CALCULATED) 
OF �200°F . 

C .  THE RR c:AJ'«)T BE OPERATED FOR MORE THAN 1 5  M I NUTES lth£N T HE  ANTEI'fllA I '., S Ta.IED . THI S  T I ME  I NCLUDES 
SELF TEST TIME . 

25- 1 3  THE AGS W I LL NOT BE USED FOR CONTROLL i fi.G  DOCKED BURNS . 

25- 1 4  I F  THE AG S  I S  DECLARED NO-G O  OR I S  Of NO FURTHER USE T O  M I S S I CXII TEST OBJECT I VES ,  THE AG S  1-\1\ Y  B E  
PO'wERED DOWN .  

RULE NUMBERS 2 5 - 1 5  THROUGH 
25-19 ARE RESERVED 

�-M�I S�S�l�ON��--R-E'_v-+-DA�T_E ____ -i�S�E � ------------------------�G�R_OU�P--- ------------------+-PA�G�E--------1 
APOLLO 9 A 2 / 1 5/69 

fF.C/T::i ' form 29:! , Ai. · ·, c< J 
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REV RI.JLE CONDI T I ON/1-'ALFUNC T I ON  

A 
2 5-20 LOSS OF AN OPERAT I ONAL 

PGNS 

A. IN PGNS C�TROL 

B .  I N  Pi;S CONTROL 

A 
2 5-2 1 LOSS OF DSKY 

25-22 LOSS OF FOAl 

A. ONE 

B .  BOTH 

M I S S I ON  REV DATI: 

APOLLO 9 A 2/1 5/69 

• � .. ; "�  • j I - - · - ... r ..1 ', . r I . . o� _ )l A , :k 

SECT I ON  25  - LM GU I DANCE AND CONTROL - CONT I NUED 

NASA - Manned Spacecraft Center 
MISSION RUUS 

PHASE RUL I NG 

I S PECI FIC M I S S I O N  RU LES I 

DOCKED 

L.NOOCKED 

RNDZ 

l.Jt+W.lNED 

RNDZ 

DOCKED 

UNOOCKED 

RNDZ 

t.NMII/INED 

ALL 

OOCKED 

L.NDOCKED 

RNOZ 

�D 

A. l .  

2 .  

3 .  

4 .  

B .  

A. 

B .  

c .  

D .  

A .  

B . l .  

2 .  

3 .  

4 .  

!:liRF00'-1 DPS B� M.ONUALLY 
US l/>li TTCA FOR ATTI Tl.a: 
C(l\ITROL 

CONTI NUE MI SS I ON  

(A) SELECT AGS 
(B) RNOZ NO-GO 
(C) REF ALT MJ C � J CN F 

RETURN TO CC:.M ASAP 

(A) SELECT Pi;S 
(B) lJI+IANt.ED APS NO-GO 

CONTI NUE  BURN UNLESS 
TRAJECTORY CONSTRAINTS ARE 
V IOLATED OR LOSS OF ATT I TUDE 
CONTROL OCCURS 

RETURN TO CSM /!SAP 

CONT I NUE  M I SS I ON  

1 .  RNDZ NO-<;O 

2 .  RE F  ALT M I SS ION B 

CONTI NUE  MISS I ON  

1 .  SELECT AGS 
2 .  RENOZ flO-GO 
3 .  REF ALT MISSI (JII B 

RET� TO C� /!SAP 

1 .  SELECT AGS 
2 .  REF ALT MISS !� 8 

CONTI NUE  MI�S l ON  

CONTINUE MI SS!� 

CONTI NUE  Mj SSI� 

!:;ONTINUE MISS ION 
RNDZ N:>-GO 

RETURN TO CSM /!SAP 

CONTINUE MI S� I ON  

SECT I ON  

CUES /NOTES/COMMENTS 

• REF MAL PROC PGNS J... I SS 
WAAN 

• REF MAL PROC PGNS � LGC 
WARN 

e REF MA L  PROC PGNS � TEMP 
CAUTJ (l\1  

' 

• REF MAL PROC PGNS .!,L 
ABNORMAL DSKY RESP(l\ISE 

e RE F  MO.L PROC PGNS Jb 
M I SSING NUMER I CS ON DSKY 

e REF f'W. PROC PGNS .!L 
ABNORMAL DSKY PUSHBUTION 
RESP06E 

GROUP PAGE 
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REV RULE 
- - · 

A 
I 2 5- 2 3  

A 

25-24 

('-_ 25-2 5 

l 

M I S S I ON  

�LLO 9 

, . . .  . ..... . .  

SECT I �  25 - LM GU I DANCE AND C�TROL - CONTINUED 

COND I T  I ON/11-'.ALFUNCT I ON 

LOSS OF ADT AND/OR COAS 

A .  E I THER 

B .  BOTH 

LOSS OF RENDEZVOUS RADAR 
ft.ID/OR TRANSPONDER 

LOSS OF REDI.JIIDANT 3-AX I S  
ATI I TUOE CCNTROL 

REV DATE 

NASA - Manned Spacecraft Center 
MISSION RUU:S 

PHASE RUL I NG 

ALL A .  CONTI NUE M I S S I ON  

DOCKED/ B . l .  CONT I NUE M I SS I ON  
lJ\IOOCKED RNDZ NO-GO 

RNDZ 2 .  RETURN TO CSM ASAP 
REF ALT MI SS I ON  B 

�EO 3 .  CONTINUE M I S S I ON  

OOCKED A .  CONT I NUE MI SS I ON  

t.NOOCKED B .  CONT I NUE MISS I ON  

1 .  NO-GO FOR RNDZ 

2 .  REF Al.T MI S S I ON  B 

RNDZ C . l . PRI OR TO PHAS ifl«> 
RE TURN TO CSM ASAP 

2 .  AFTER PHAS I �  
C(J,jT !NU: M I S S I ON  

lJIIMI'>.f'.a\iEO D .  CONTI NUE M I SS I ON  

DOCKED A .  CONT I NUE  MISSION 

1 .  00 NOT lJ\IOOCK 

2 .  RE F  ALT MISS ICfl D 
PLUS EVA 

UNDOCKED B .  RETURN TO CSM ft.ID f'OCK ASAP 

REF ALT MISSION D 

RNDZ c .  RETURN TO CSM ASAP 

�D D .  C(J,jTlNUE ����lON 

SECT I ON  

C UES /NOTES / COMMENTS 

• REF MAL PROC PGNS L HEATER 
CAUTJ (J,j  

• RE F  MA L  PROC PGNS � RNDZ 
RDR CAUT I ON  

• REF MAL PROC PGNS _§_, NO 
TRACK 

GROUP PAGE 

A 2 / l'i /6q 
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REV RULE 
'··- --

A 25-2& 

I 

I 

I 

I 

I 

25-27 

25-28 

(_ 

M J S S J ON 

APOLLO 9 

' . . (-• . ' � 

COJ\JD J T J ON/,.,..ALFUNCT J ON 

LOSS OF TRANSlATJ(lll 
CAPABI L I TY  

A .  ULLAGE (+X) 

B .  E I THER ±Y, ±Z, -X 
T�SLATION 

' 

LOSS OF TI1RUST VECTOR 
CONTROL 

SECTJ (lll 2S - lM GUI DANCE />NO CONTROL - C()IITINl£0 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RUL I NG 

DOCKED A. l .  C\}.ITI NL.E M I SS I (tlj 

(A) CSM PROVI DE LM ULLAGE, 
LM PROVI DE  ATT C()IITROL 

(B) DO NOT l..NOOCK 
(C) REF ALT MISSION Q 

IJ'.IDOCKED 2 .  RETIR>l IQ �22 f:H) DOCK ASAP 
CSM ACT I VE  DOCK!� 

RNDZ 3 .  CSM RESCLe 

l.Noi.ANNE D 4 .  CONTI NUE  MISSION 

DOCKED B . l .  CONTINLe MISS I ON  

(A) RE F  ALT MISS I ON  D (B) DO NOT LNOOCK 

LNOOCKED 2 .  RETIR>l TO CSM I>ND DOCK ASAP 
CSM PERF0114 SRAKI� M.ONEUVER 
I>ND DOCKi t«<;  

RNDZ 3 .  (A) PRI OR  TO PHAS I � : 
RETI..RN TO CSM I>ND 
DOCK ASAP 
CSM PERFO�f-'. BRAK It«<; 
t-WlEUVER I>ND DOCKit«<; (B) AFTER PHAS J � :  
CONT INUE M I SSION 
CSM PERFORM TRANSLAT ION 
I'\AtiEUVERS I F  REQUI RED 

l.f+IAN\IED 4 .  CONTI NUE M I SS ION 

DOCKED A. l i'.H I B I  T DPS BURN 
I F  BUff-l i t«<; ,  CONTIN\.E BURN 
LNTIL All ERROR OR RATE LIMIT 
I S  EXCEEDED. 

ALL B .  CONTINUE M I SS ION 
LNLESS RCS IMPIIIGe£NT CON-
S TRAINTS AA£. VIOLATED 

E� DOES NOT IGN I TE AFTER DOCKED A, l .  SET STOP PB 
START PB DEPRESSED 

RNDZ B . l .  

2 .  

l.N'Wo�NED C . l .  

REV DATE SECT I OI-l 

(A) DE -ARM DPS 
(B) RESCHEDULE (l)S BURN 

USIIIG DESCENT CM> 
OVERR I DE  SWI TCH 

FOR PHASING BURN, SET 
STOP .f§. 
(A) DE-ARM DPS (B) REF ALT MI SSION E-Sc 

FOR Bi.R'IS AFTER PHAS ING, 
SET STOP PB 

(A) DE-ARM DPS 
(B) RET� TO CSM I>SN' 

NO-GO FOR APS B� 

CUE S / NOTES/COMMENTS 

�. MAX CSM ULLAGE T II'£ IS 7 SE 
DUE TO LM IMP l�e£NT 
C"Ct!<; TAA I NT .  

B .  RCS !MPI�NT Ca.ISTRAINTS 
MAY BE VIOLATED BECAUSE OF 
RCS OPPOS IIIG ll!RUST VECTOR 
OFFSET. 

A. l .  STOP PB MUST BE SET TO 
RESET THE LATCHING RE-
LAYS Er-£RG I ZED BY STAAT 
PB DEPRES S I ON  

8 . 2 .  NO AP S  START CAPAS! Ll  TY 
EX I STS 

GROUP PAGE 

A 2 / 1 )/69 LM GUI D.ANCE �D CONTROL SPECI FIC - PGNS/CES/AGS 2 5-6 
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R:..v R.ULE 

2 5 - 2 9  

' I� 
2 5- 3 0  

25- 3 1  

A 

2 5- 3 2  

(_ I". I c,c, ! l lr·l 

APOL LO 9 
· I· . � 

SECT I ON  25 - GUI DANCE AND CONTROL - C�T I NUED 

CONO I T I Ot jj,'-'ALFUNC T I ON 

LOS S OF OPERAT I ONAL AGS 

DPS BURN IN NON-THROTTLE-
ABLE RAI'.GE 

A. PRI OR TO TGO 4 Ml� 
l SEC 

B .  BFTWEEN T GO  4 MIN 
1 �EC AND TGO 2 M I N  
2 1  SEC 

c .  AFTER TGO 2 MIN 2 1  SEC 

LOSS Of � L  T HWS  T CON 
TROL 

A. ZERO OUTPUT 

B .  MAX I I-l.M  THRUST 

LOSS OF ACA 

A.  ONE 

B.  BOTH 

RL '/ DATf: 

NASA - Manned Spacecraft Center 

MISSION RUU:S 

PHASE RUL I NG 

ALL CONTI NUE M I S S I ON  

OOCKED A . l .  AT TGO 4 M I N  1 SEC PERFORM 
MANUAL SHUTDOWN 

RNDZ 2 .  CONT I NUE BURN 

DOCKED B .  AT TGO 2 MIN 2 1  SEC PERFORM 
MANUAL SHUTDGJN I�DI.A.TELY 

DOCKED c .  CONTI NUE BURN 

OOCKED A . l .  I F  BURN CONT I NUES TO THROT-
TLE Q()',o,t.l PO I NT, STOP BURN 
�LLY . 

RNDZ 2 .  CONTI NUE M I S S ! �  

USE L OW  STOP PO I NT 

ALL B . I F BURN I NG 1 CONT I MJE BURN 
UNT I L  CCH1AND SI-UTOOWN 

FURTHER CPS BURNS PRCJ-I I B I TED 

ALL A. CCM'INUE MISS I ON  

DOCKED B .  CONTI NUE M I SS ION 
DO NOT lHX>CK 
REF AI..T M I SS I ON  D 

l..NOOCKED/ 
RNOZ c .  RETURN TO � ASAP 

�D D. C�TI "'-JE M I S S I ON  

SECT f ON 

CUES/NOTES/COMMENTS 

A . 2 .  T HE  THROTTLE WI LL MECH-
AN I CALLY GO TO APPROX 
1 0  PERCENT W I TH ZERO 

IN?UT TO VAR IABLE TI-ROT 
TLE ACTUATOR ELECTROO I C  
CONTROLS . 

GROUP PAGE 
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REV RULE 

25-33 

M I SS I ON  

APOLLO 9 

•.·r , • /"'f· :; . V 

SECT I �  2 5  - 1}1 GUIDANCE f.IND CONTROL - CONTI NUED 

NASA - Manned Spacecraft Cent..
MISSION IUUS 

COND I T I ON/MALFUNCT I ON  PHASE RUL I NG  

LOSS OF TTCA 

A .  ON E  ALL A .  COOT INUE M I SS I ON  

B .  BOTH DOCKED B .  COOT I NUE M I SS ION 

DO 1'1() T l.MXlCJ( 

UNOOCKED c .  RETURN TO CSM ASAP 
REF ALT M I S S ION D 

RIIDZ D .  RETURN TO CSM ASAP 

U�D E .  CONT INUE M I S S I ON  

RULE NUMBERS 25- 34 THROUGH 
2 5-39 ARE RESERVED • 

REV DATE SECT I ON  

CUE S/NOTES/COMMENTS 

GROUP PAGE 
�� 1 2/ 1 5/68 U1 GUIDANCE AND CONTROL SPEC I F I C  - PGNS/CES/AGS 25-8 
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REV I TEM 

25-40 MEAS DESCRI PTION 

' ��C IX'WNLI NI< 
LS TORO REF ��· 5 VDC TM BIAS 

" MU 2 8  VAC 800 
'1.-'IR I G  S US P  3 . 2  KC 
,�MU STBY 
'�GC OPR ·� PI PA OUT IN � 

PI PA OUT I N  � � PI PA OUT IN � 
1oM SVO ERR IN � 

� TORQ MTR CUR � IX RSVR OUT S I N  
I X RSVR OU T  COS t: SVO ERR I N  ·� 
TORQ MTR CUR 

1ft; IX RSVR OUT S I N  
\oflt. I X  RSVR OUT COS 
� SVO ERR I N  4> 
.et; TORQ MTR C� � RSVR OUT SIN 

RSVR OUT COS �CH ATT ERR 

ATT ERR 

OLL ATT ERR 

��= SHFT S I N  � SHFT COS 
TRl.t-l S I N  � TRUll COS j,A CAL �  

WARNIIIJi 
WARNI!�Ji � ANT TEMP 

NO TRACK 
ANT TEMP 

...... 
Y� ERR CKl � ITCH ERR CM> 

\.MLL ERR CMD 
\dl1 A40 OUTPUT �CS TCP AltO 
Wf1'l 830 OUTPUT \..flcs TCP B30 �A2D OUTPUT 

TCP A20 �� BlD OUTPUT 
S TCP BlD � B4U OUTPUT �p B4F OUTPUT 

wfb A4R OUTPUT 
lidO A3U OUTPUT 
WD B3A OUTPUT 

-..tiD A3R OUTPUT 
WD B2U OUTPUT 
� A2A OUTPUT 

\.40 B2 L OUTPUT 
t..K> Al U OUTPUT 
\odb AlF OUTPUT 
\dO B 1 L OU1'PUT �S TCP B4U � TCP BI+F 

S TCO A4R 
TCP A3U 

"ftcs TCP B3A 
�S TCP A3R �S TCP B2U 

CS TCP A2A 
�S TCP B2L 
�S TCP AlU 

� TCP AlF 

M ! S S I OO  REV DATE 

APOLLO 9 FINAL 1 2/ 1 5/68 
FEC!TS :t Form 292 \ AU.-, 6E) 

SECT ION 2 5  - LM GUIDANC! ANO CONTROL - CONTI NUED 

NASA - Manned Spacecraft Center 
MISSION IUUS 

J P RE LAUNCH INS T RUMENTATION I 
� ON BOARD TRANSDUCERS 

GGOOOlij. .X:., - -
GG l OLtOV - -
GGl l l OV - -' 
GG1201V - -
GG 1 331V - -
GG 1 5 1 3X - -
GG 1 52 3X - -
GG2001V - -
GG2021V - -
GG20ltlV - -
GG2 1 0 7V - -
GG 2 1 1 0 C  - -
GG2 1 1 2V FOAl CCJ-M)N 
GG21 1 3V FOAl CCJ+ION 
GG21 37V - -
GG21 40C - -
GG2 l lt2V FOAl CCI+10N 
GG 2 1 43V FOAl CCHOl 
GG2 1 67V - -
GG21 70C - -
GG21 7 2V FO.A.I c� 
GG2 1 73V FOAl CCM-10N 
GG2219V FOAl Ca+10N 
GG2249V FQ.A.I Ca+10N 
GG2279V FOAl Ccw.oN 
GG2300T c•w SEPARATE 
GG2301T c•w SEPARATE 
GG330'+V FOAl CCJ+ION 
GG3 30 5V FOAl C<HO-l 
GG332W FOAl Ca+10N 
GG3325V FOAl CCJ+ION 
GG6020T - -
GG900 1X c•w c� 
GG9002X c•w CCH10N 
GN7563T TEMP MON I TOR Ca+10N 
GN7621X CiW Ca+'OO 
GN7 7 23T TEMP MONITOR CCMOol 

GH 1 247V - -
GH1 248V - -
GH1249V - -
GH1 41 9V - -
GR50 32X - -
GHllt23V - -
GR50 36X - -
GH1 427V - -
GR5040X - -
GH1 431V - -
GRSOltltX - -
GH1 41 8V - -
GH1 '+20V - -
GH1421V - -
GHl l.t22V - -
GHll.t24V - -
GH1 42 5V - -
GH1 426V - -
GH1 428V - -
GH1429V - -
GHl l.t30V - -
GH1 '+32V - -
GH1 433V - -
GR5031X - -
GR5033X - -
GR5034X - -
GR5035X - -
GR5037X - -
GR5038X - -
GR50 39X - -
GR5041X - -
GR50'+2X - -
GR5043X - -
GR5045X - -

SECT I ON  GROUP 

LM GUI DANCE /JK> CONTROL SPEC I F I C  -

CATEGORY 

M 
HD 
HD 
HD 
HO 
HO 
HD 
HD 
HD 
HO 
HD } 1 OF 2 
HD M -PCM 
M-PCM 
M-PCM 
HD } l 0F 2  
HD M-PCM 
M-PCM 
M-PCM 
HD } l OF 2  
HD M-PCM 
M-PCM 
M-PCM 
HD - PCM 
HD - PCM 
HD - PCM 
M-PCM 
HD - PCM 
HD - PCM 
HD - PCM 
HD - PCM 
HO - PCM 
HO - PCM HO - PCM 
HD - PCM 
HD - PCM 
HO - PCM 
M-PCM 

M 
M 
M 

HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HO 
HD 
HD 
HD 
HD 
HO 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 

I NS  TR\MNT A TI ON 
REQUIREMENTS 

M I S S I ON RULE 

REFERENCE 

25-20 
2 5-20 
25-20 
2 5-20 
25-20 
2 5-20 
2 5-20 
25-20 
2 5- 2 0  
25-20 
2 5-20 
2 5-20 
2 5-20 
25-20 
2 5-20 
2 5-20 
25-20 
2 5-20 
25-20 
2 5-20 
2 5- 2 0  
2 5-20 
2 5- 20 
25-20 
2 5-20 
2 5-20 
2 5-20 
2 5-24 
25-24 
25-24 
2 5-24 
25-20 
2 5- 2 0  
25-20 

25-24 
25-24 

25-25 
25-25 
2 5- 2 5  

25-25, 25-2& 
2 5-25, 25-26 
2 5-25, 2 5-26 
2 5-25 , 25-26 
2 5-2 5 , 2 5-26 
25-25, 2 5-26 
25-25, 2 5-26 
25-25 , 25-26 
25-25, 2 5-26 
25-25, 25-26 
2 5-25, 2 5-26 
25-25, 2 5-26 
25-25 , 25-26 
2 5-25 , 2 5-26 
25-25, 25- 26 
2 5-25, 2 5-26 
25-25, 2 5-26 
25-25, 2 5-26 
2 5-25, 2 5-26 
2 5-25, 2 5-26 
2 5-25, 2 5-26 
2 5-25 , 2 5-26 
25-2 5, 2 5-26 
25-25, 25-26 
2 5-25, 2 5-26 
2 5-25 , 2 5-26 
25-25, 2 5-26 
2 5-25, 2 5-26 
25-25, 2 5-26 
2 5-25, 2 5-26 
2 5-2 5 , 2 5-26 

PAGE 
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REV I TEM 

A 25-40 MEAS DESCR I PTION 

CONT ' D  
RCS TCP B l L  
YAW ATT ERR 
P I TCH ATT ERR 
ROLL ATT ERR 
RGA YAW RATE 
RGA P I TCH RATE 
RGA ROLL RATE 
AUTO MODE 
ATT HOLD 
AGS SEL 
ROLL PLSD/DIR 
PI TCH PLSD/01 R 
YAW PLSO/D I R  

AUTO ON 
APS ARM 

I aG F I RE OVRD 
MAN THRUST Co'() 
P I TCH GOA POS 
ROLL GOA POS 

[ P TRM FAI L  
R TRM FAI L  
AUTO THRUST Co'() 
OPS ARM 
VAA INJ ACT POS 
CES AC PWR FAI L 
CES DC PWR FAI L 
AGS t'JCIWNL INK DATA 
t-sA TEMP 

I � PWR/AE.A FAI L  

M I S S I ON  REV uATE 

APOLLO 9 A 2 / 1 5 / 6 9  

t'F:C/";� � rom 29:: �. Al � -1 o:: ; 

SECT ! �  26 - L.M GUI DANCE AND Cct.ITROL - CCNCLUDED 

NASA - Manned Spacecraft Center 

MISSION RULES 

.EQ1 ONBOAAD TRANSDU:ERS 

GR5046X - -
GH1455V FOAl CCH'OO 
GH1456V FDA! Ca+KJN 
GH1457V FDAI Ca+'ON 

GH1 '+61V FDAI c� 
GH l l.t62V FDA I c� 
GH1463V FOAl Ca+'ON 
GH1608X - -
GH1609X - -

GH1621X - -

GH1628X - -
GH1629X - -

GH1630X - -

GH1 2l'+X - -

GH1230X - -
GH1 286X - -

GH1 3 1 1V METER SEPARATE 

GH1 3 1 3V - -
GH1 3l'+V - -
GL9003U C&W CCH«)N 
GL9004U C&W CCH«)N 
GH1 331V METER SEPARATE 
GH1 3'+8X - -
GQ6806H - -

GL'+026X C&W CCJ-tO.I 
GL'+027X C&W CClt+OI 
G I OOOlX - -
GI 3 30lT - -
GL'+028X C&W c� 

SECT I ON GROUP 

LM GUI DANCE AND CQ'•j!ROL �P EC I FIC -

M I SS!CN RULE 
CATEGORY REFERENCE 

HD 25-25, 2 5-26 
HD 25-2 5  
HD 25-25 
HO 25-25 

M�ON BCWID 2 5-2 5  

� PCM/HD 
25- 25 
2 5-25 

HD 25-2 5  
HD 25-25 
HD 25-25 
HD 25-25 
HD 25-25 
HO 25-2 5  
M 
M 

HD 25-28 
M 25-30, 25- 3 1  
M 25-27 
M 25-27 

HO 25-27 
HO 25- 27 
HO 2 5-31 

M 
M 25-30 
M 25-29 
M 25-27 
M 25-29 

HD 25-29 
M 25-29 

PAGE 
I NSTRLMENTAT I ()\1  

25-1 0  REOU I REMENTS 
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REV I TEM 

A 26-1 

I 

I 
I 
I 

OOCKEO 

SECTI ON  26 - lJo1 OPS 

NASA - Manned Spacecraft Cenm 
MISSION lULlS 

I GENERAL ] 
IN ORDER TO INI TIATE IlK) CONTI�E THE DOCKED PHASE, THE DPS SUBSYSTEM l'l.JST PROVI DE A SAFE BURN 
CAPAB I L I TY DEFII>£0 AS FOLLOWS : 

A. NO PROPELLANT LEAKS 

B .  AN OPERATICJW. DPS DEFINED AS FOLLOWS : 

1 .  

2 .  

3 .  

'+ .  

FUEL AI>D OX I D  ENOI NE  INLET PRESSURE > � PS I AT BlRN I N I T IAT I ON  /IN) > 1 20 PS I DUR I N>  BURN 
(THROTTLE SETTIIIG LESS 1'liPt-l 6 5  PERCENT; OR > 150 PS I (THROTTLE SETTINO OF 

MORE TtW.I I) 5 PERCENT . )  

DPS PROPELLANT TEMPS >50
°

F AND < PROPELLJ!NT TEI'fl DEFitED BY PRESSURf - TEMPERATURE Cl.RVE , 
FIG� 26-2 TBA, (ONLY TO I N I T IATE A BURN) , 

6.T BETWEEN OXI D  AND F\.EL TEMP LESS 'THAN 25 ., F  (ONLY TO I N I T IATE A B�). 

AP BETWEEN FUEL AND OXI D I ZER ENOI NE  I NlET PRESSlJtE LESS THAN 12 PS ID W I TH  OX I DI ZER REAOif\fi H IGH 
llP BETWEEN FlEL ANO OX I DI ZER EIIG INE INLET PRESSURE LESS THAN 25 PS I O  WITH FUEL READINO HIGH, 

26-2 � 

26-3 

26-4 

IN ORDER TO I N I TIATE IlK) CONTINUE THE EVA PHASE, 11-£ DPS SUBSYSTEM MUST MEET THE FOLLOWINO 
CONDI TIONS : 

A. NO DPS PROPELLANT LEAKS 

B.  NO IMPENOINO PROPELLANT VENTINO (P <258 PS IA) 

� 
IN ORDER TO INITIATE AND CONTINUE THE lHX>CKEO PHASE, THE OPS S�YSTEM MUST PROVIDE THE FOI..L�I NO  

M INIMUM CONDI T I ON :  

NO DPS PROPELLANT LEAK 

RffqZWIJS 
I N  ORDER TO I N I T I ATE IlK) CONT I NUE  THE RE!'aZVOUS PHASE, THE DPS SUBSYSTEM MUST PROVI DE  A SAFE Bl.RN 
CAPABI LI TY  AND lli FPS tN CAPABI LI TY NfJ NO OPS PROPELLANT LEAKS . 

RULE Nl..fo8ERS 26-5 1lf«)).GH 
26-10 ARE RESERVED. 

M I S S I ON  REV DATE SECT I ON GROUP PAGE 
P-��--�--���--����------------------------���--------------------+��-------
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SECT ION 26 - LM DPS - CONTINUED 

NASA - Manned Spacecraft Center 
MtS�ON lUllS 

REV I TEM [ MANAGEMENT I 

A 

26- 1 1  Tl-£ L()fl THROTILE PO I NT I S  THE MINIMl.M THROTTLE POS I TION THAT THE THROTTLE ACTUATOR W I LL ASSUE W I TH  
MINIMUM MANUAL THROTTLE COMMAND VOlTAGE ( 1 1 . 5  PERCENT FOR LM-3). 

I 26- 1 2  DPS USABLE PROPELLANT I S  1 7 , 43 0 . 4  LBS . 

I 

A 

I 

A 

I 

26- 1 3  

26-14 

26- 1 5  

TOTAL LOADED 
TRAPPED 

TM ERROR 
USABLE 

1 8 , 039 . 9  LBS 
367 . 5  LBS 
2'+2 . 0  LBS 

1 7 ,430 . 4  LBS 

ALL DESCENT ENGINE STARTS MJST t>a\INALLY BE PRECEDED BY A PROPELLANT SETTLING rw-.EUVER USi f'fi  TWO 
SYSTEM B JETS OR TWO SYSTEM A JETS I N  CASE OF A CONT INGENCY . 

THE TOTAL ACCUMULATED BURN TIME OF THE DESCENT Ef'fi iNE SHAl..L NOT EXCEED 910 SECCN>S OF OPERATIC»\� 
INDEPe«NT OF THRUST LEVE L .  

THE OP S  WI LL I'()T NORMALLY BE OPERATED FOR LESS THAN W SEC O F  BURN A T  THE LCfW THROTTLE POINT .  
ONLY ,00. CONSECUTIVE hl SEC BURNS MAY BE PERFORtED WI TH A MINI� COAST T JME OF .!.Q. MIMITFS . 

26-16 ALL DPS STAATS MUST BE t-0\J NALLY PLHf\IED AT THE L()fl THROTTLE POI NT .  I N  NO CASE, SHOULD THE DPS BE 

STARTED ABOVE THE 60 PERCENT THROTTLE POI NT. 

26-17 n£ OPS Ef'fi ii'.E MUST NOT BE OPERATED IN n£ �TI-ROTTLif'fi RAf'fiE (65 PERCENT TO FTP) � t-«>RE THAA 
1 00 SEC. 

26-18 SUPER.CRITI CAl.. HELII.M Bl.RST DISC R�T\RE �lf'fi MAt-JED OPERATION WI LL NOT DAMAGf SPACECRAFT, ENOAJIGER 

CREW, OA. EFFECT A TTl n.oE CCM'R.OL AM> IS n£REFORE AN ALLOWABLE EVENT . 

t--M.;..I 5...;.5.;..1 ON;;..;..-f.-R...;E;.;.V-J.;;.DA;.;,T;.;;E;.,_ _ _  4.::.:;sECT I ON PAGE 
APOLLO 9 A 2/ 15/69 L.M OPS 

Jo'P.C/1 J -; fonn 292 l AI : -, ot) 

- ---- ·-----�·--------
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RtV I TEM 

A 2 6- 1 9  

SECT I ON 2 6  - lM DPS - CONT I I'UED 

N ASA - Manned Spacecraft Center 
MISSION RULES 

DPS EN:i iNE RESTART CAN BE f'W>E W I TH  THE FOLLOWI N:; CONSTRA I NTS: 

I N I T I AL BURN 

A. UP TO 1 90 SECS 
B .  1 9 0  SECS TO 600 SECS 
C .  GREATER THAN 600 SECS 

REQUI RED COAST T IME 

10 M I NJTES 
REFERENCE (SEE F IGURE BELOW) 
tiC> RESTART 

MA.X IML.M RESTART 
�N TIME 

400 SECS 
100 SECS 

iHESE CONSTRAI NTS ARE BASED ON EN:i i NE  MUST CtW-IBER HEATH-«> AN> SOAK BACK LIMITS .  TERMI�TE THE �N 
I F  THE MA.XIM.Jol RESTART Bl..RN T IME I S  EXCEEDED . 

THERE SHALL Bf' tiC> �E THAN 5 RESTARTS AFTER THE I N I T IA.L BURN. 

14 ,00 0  

1 2 , 000 

1 0 , 0 0 0  

u 4J "' 
. 8 , 00 0  

4J 
E 

·z 
... "' 
., 0 u 

al ... 6,000 
:; 
g 

0::: 

M I SS I 0N REV �AT E 
1---;..._--f-

APOLLO 9 A 2/ 1 5/69 

+ - f 
..... 

.. �., . ,. 

� tnt  
.. � +--

. .  

200 300 400 500  600 
Initial bum time , sec 

Figure 2 6-1 .- LMOE required coast time vs initial bom time for 
engine chamber heating limitations . 

SECT I ON GROUP 

L.M DPS �EN I 

.. + 

tf 

700 

PAGE 
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ReV I TEM 

SECT ION 26 - L.M OPS - CONTI!IlJEO 

NASA - Manned Spacecraft Center 
MISSION IUW 

26-20 ONLY PREMI SSICJ.l APPROVED ALTE�TE OPS/MULTI BURN PROFILES WILL BE EXECUTED S INCE NO DATA EX I STS TO 
ALLCNI REAL TIME SUPPORT FOR EX.AMINIIIG DPS FREEZIIIG, CHARIIIG, SACKWALL TEJ1>ERATLRE CONSTRAINTS FOR 
MULTI BURN PROFILES .  

26-21  PROPELL.A.NT GAGING 

A. PRIME 1-ETHOO: PQGS (TM ONBOARD) 1 ,  3% 

B. BACKUP 1-'ETHOO: GROUND MASS CALCULATION 5 . 0% 

RULE MI18ERS 26-22 THROl.GH 
26-29 ARE ReSERVED. 

M I S S I ON  REV DATE SECT I ON  

APOLLO 9 FINAL 1 2/15/68 LM CPS 

GROUP PAGE 

26-4 
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REV RULE 

A 

COND I T ION/�ALFUNCT I ON  

26-30 LOSS OF OPERAT I ONAL DPS 

A 

I 26-31 STAAT TANK LEAK PR IOR TO 
PRESS 

I A. FU AND OXI D  ENGI NE  
INLET PRESS > ..!Q..Q 
PS I AT I GN I TION, 

I a .  FU PK>/OR OXI D  ENGI NE 
INLET • ..!QQ. PS I 

A 

I 26-32 DPS FAI LS TO PRESSUR I ZE 

A. STAAT TANK 

1 .  I NLET PRESS <1 00 
PSI  

2 .  I NLET PRESS >..!QQ. 
PS I 

8. SUPERCR I T I CAL HEL I UM  

1'\ 

SECT!� 26 - LM OPS - C�TINLED 

NASA - Manned Spacecraft Center 
MISS.ON RULES 

PHASE RUL I NG  

I S PECI FIC - DPS M I S S ION RU LES 

DOCKED A. I�·U B I T  DPS � 

1 .  STOP Bt.RN1 I F  IN PROGRESS 

2 .  REF ALT MISS!� E-SC 

li'IOOCKED/ 8. 1 .  PR I OR TO ?HAS !�: 
RNDZ 

DOCKED 

DOCKED 

A,  

B.  

(A) STAGE AT PHAS I ft¥0  
(B) REF ALT MISS!� E- 1 

2 ,  AFTER PHAS I NG :  

(A) C�TINI..E M I SS ION 
(B) STAGE AT I NSERTI()Il 

CONT INUE MISSION 
Irf-II B I T  FIRING DPS STAAT 
TANK SQUI B 

C()llTINLE MIS�ION 
F I RE SQUI B TO STAAT TANK 

A. l .  I NH I B I T  ALL DPS B\,JRNS 
REF ALT M I SS ! �  E5c .6ND APS 
\..N'WH:D BURN 

2 .  CONTINUE MISSION 

B,  CUTOFF BURN ON INLET PRESS 
REF ALT MISS!� E AND APS 
l.NMAANED BURN 

CUES/NOTES/COMMENTS 

B , 2  AN OPERAT IONAL APS /lNJ 
RCS I S  REQUI RED 

REF MO.L PROC DPS I 3 AND I+ 
OFF-NOMINAL HEL I I.I1  PRESSlRE1 
OR PROPELLANT TEMP OR PRESSLRE 
INOICAT I �  

� :  
PRESSUR I ZAT I ON  SYSTEM W I LL BE 
OPENED TO STAAT TANK LEAK , 
S l.8SEQI.£NT DPS BURN CAPAS ILl  T'l' 
WILL DEPEND UPON LENGTH OF 
DPS 1 BURN Af.J) RESUI.... T I NG  
ULLAGE VOLI.I1E/BL� 
CAPABI LJ TY. 

REF MR 26- l 
REF �L PROC DPS 3 ANO It 
OFF-NOMI NAL HELIUM PRESSURE 
OR PROPELLANT TEMP OR PRES
SLRE INDICAT I ON  

REF MR 26- 1 
REF M!\1. PROC DPS 3 ANJ 4 
OFF-NOMINAL HELIUM PRESSLRE 
OR PROPELLANT TEMP OR PRES
SI.RE I ND I CAT I ON  

I 26-33 OFF NOMINAL SUPERCRI TI CAL DOCKED 
HELi t.M  PRESS <� PSI 

C()llTINLE MISSION REF MI\L PROC DPS J .6NO I+ 
REMAIN AT 40 PERCENT THRUST l.NT I L  OFF-NO'IINAL hEL i l..M PRESSLRE, 

M I SS I ON REV DATE 

APOLLO 9 A 2/ 15/69 lM DPS 

SHE PRESS > l2.Q.. PS lA OR PROPELLANT TEMP OR PRESSURE 
INO ICATI� 

SECT I ON  GROUP PAGE 
SPEC I F I C  26-5 
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l ., 

REV RULE 

26-34 

A 26-35  

M I S S I ON  

APOLLO 9 
,' .... � '  

CONDI T ! ON/i"ALFUNCT J ON  

DeLETED 

OPS PROPELLANT /VAKJR LEAK 
�NS TREAM OF QUAD CHECK 
VALVES 

RULE N..MIERS 26-36 THROt.Q1 
26-39 ARE RESERVED . 

REV DATE 

SECTION 26 - LM DPS - CONT! NJEO 

NASA - Manned Spacecraft Centef' 
MISSION RULES 

PHASE 

OOQ(ED 

UNXlCKED 

Rfoi)Z 

A. 

B .  

C . l .  

2 .  

3 .  

RUL I NG  

I �l�IT � BURN 

1 .  STOP BURN I F  BURNIN:> 

2 .  STAGE ASAP 

3 .  REF ALT MI SS ION _E5c PLUS 
I.HWfoS) APS 

ST!!i� ASAP 
REF ALT MI SSION E5c PLUS 
IJIIMIIH.ED APS • 

PR I OR  TO I NSERTION: 

(A) · STOP w.!N IF BURN!� 
(B) ·  

(C) · 
STe§&;; A� 
RET\,JRN TO CSM ASAP 

DlJUNi I NSERTION: 

(A) �TOP ruBN 

(B) · �T�!i A� 
(C� �!lfl'R: �lNER 

1!:1 IJ:! LM RC� 
AFTER I NSERTION : 

(A) · STe§& ASAP 
(B) ' CQNTINU£ MISSIQN 

SECT I ON  

A 2/ 15/69 LM OPS SPECI FIC 
� , . , .. . ,  ... , 

CUES/NOTES/COMMENTS 

REF MAL PROC DPS 1.. 3 Al'l> 4 
OFF-NOMINAL HELIUM PRESSUREI 
OR PROPELLANT TEMP OR PRESSURE 
I f.() I CATION AN> DfS REG WARN! N:> 
L IGHT I LLUMI �TED . 

C . 2 . (C ) · REF MR 2- 1 7  (C . l O) · 

GROUP PAGE 

26-6 
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REV I TEM 

26-40 MEAS Q:SC!UPTI� �ART 1NK PRESS � REG PRESS REG PRESS 
� � PRESS 

PRESS 1-'� TN< 1 QTY 
�� � 2 QTY '�� TN< 1 QTY A� TN< 2 QTY 
...., 1 IDP 
"" u  2 'IDf' 

� ox 1 'IDf' � · TE>P " PRESS 
�: PRESS 

TCP 

'l l 
MI SSI().l REV DATE 

APOU..O 9 FINAL 12/lS/68 
"EC/TBG FOl"'ll 292 1 AUG ob) 

SECT!� 26 - l.M DPS - CONCLUDED 

NASA - Manned Spacecraft Center 
MtUION lULlS 

I :OPS - PRELAUNCH I NSTRUMENTATION I 
.!!2:1 Clii80AAO TRANSDUCE:R 

GQ301SP HE 101 ca+ol 
GQ3018P c ' w � 
GQ302SP 
GQ343SP 
GQ3436P PRESS 
GQ3603Q QTY � 
GQ3604Q QTY � 
GQ4103Q QTY � 
GQ4104Q QTY c:c:H«)N 
GQ3718T Tat' �  � 
GQ3719T TEMP �  c.cfMlll 
GQ42 18T TEiofl 1011 c:cfoBlN 
GQ42 19T TEiofl 1011 � 
GQ36l l P  
GQ41 1 1P 
GQ6510P THRUST � 

SECTJ().j GROUP 

CA�GORY 

M 
HO }  1 OF 2 
HD M-Pa1 
HD } l OF 2  
HD M 
HD } l OF 2  
HD M 
HD } 1 OF 2 
HO M 
HD} 1 OF 2 
HD M 
HD} 1 OF 2 
HO M 
M 
M 
M-P()1 

l.M OPS ftRELA\JIK:H I NSTRUMENTATION-DPS 

MISSI� RULE 
REFERENCE 

26-31 , 32 
26-34, 30 
26-34, 30 

26-n 

26-30 

26-30 
26-30 
26-30 

26-30, 35 
26-30, 3 5  

26-30 

PAGE 
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REV I TEM 

SECTION 27 - lM APS 

NASA - Manned Spacecraft Center 
MISSfON IUW 

27- 1  DOCKED, FilA, UNX>CKING, SEPARATION, PHAS II'§  
NO APS PROPELL6M LEAKS 

A 27-2 INSERTION 

I N  ORDER TO INITIATE THE INSERTION I'WIIEWER .AND CCM' II'U! THE Rf!>aZVOOS PH.6SE OF THE MISS I ON, T}'£ AI'S 
SLBSYSTEM KJSr PROVIDE THE FOLLOWING MINIM..H CAPAB I LITY : 

A 
27-3 

M I S S I ON 

APOLLO 9 

l'l} PROPELLANT LEAKS 

AN OPERATIONII.L AI'S, I S  DEF INED AS FOLLOWS : 

�ED 

l .  AI'S BULK TEMP 

2. OX-FUEL ll.T 

3 . INLET PRESS 

4. INLET PRESS ll.P 

s. TCP 

6 .  PROPELL.AAT LEAK 

l..HWfiiED 

l .  AI'S BI.JLK TEM' 

2 .  OX ID-FUEL ll.T 

3 . INLET PRESS 

4. INLET PRESS ll.P 

s. TCP 

6 .  PROPELLANT LEAK 

RULE Nl.t'BERS 27-4 'JHRQIJGH 
27-9 ARE RESERVED. 

REV DATE SECT I ON  

A 21 1 5/69 lM APS 

START BURN CCNWM 8U3N 
> 5 00 F  < 900F NIA 

<600F NIA ' "  

>.lli<ID PS I >lli<l2l PS I ,  N:l PRESS OSC I LLAT IONS 

<j]_ PS ID <lQ PS ID 

N/A >J.l!< l 50 PS I ,  N:l PRESS OSC I LLATI ONS  

1'0£ tO!� 

N/A NIA 

N/A N/A 

<l!U. PS I <l.M PS I ,  l'l} PRESS OSCI LLATI CJ'!S 

< 90 PS ID <1J.. PS I D  

NIA < 1 50, N:l PRESS OSCI LLATIONS 

10£ fOE 

PAGE 

27- 1 
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SECTION 27 - LM APS - CONTIMIED 

NASA - Manned Spacecraft Center 
MISSION RULES 

RtV I TEM 

A 

I 

A 

A 

I 

l MANAGE M ENT I 
2 7- 1 0  APS �0 Ei'G I NE STARTS l-UST B E  PRECEDED BY A PROPELlANT SETTLII'G MAI'EUVER US lt>G '+ JET OR 2 JET ULLAGE, 

SYSTEM A OR B .  

27- 1 1  APS PROPULS I ON  SYSTEM CANNOT R6MA I N  ACTIVATED (COMPATAB ! L I TY SQUI B  VALVES F IRED) LONGER THAN 2 4  HOURS 
BEFORE I TS USAGE I S  CCJ-\PlfTED NC:MI /Ifii.LLY . I N  CASE OF A C()I!T lt>GEt-CY, THE T I ME CAN BE EXTEI'IDED TO 3 1 / 2  
DAYS . 

2 7- 1 2  THE USABLE PROPELLANT F OR  APS I S  4 1 03 . 5  LBS . 

TOTAL LOADED 

�ABLE 

USABLE 

4HO . l  LBS 

46 . 6  LBS 
'+ 1 03 .S L BS 

2 7- 1 3  THE M I NIMLM I MPULSE OF THE APS Ef'Cr i NE  I S  illQ. LBS/SEC, WH I CH CORRESPON)S TO A BURN T IME OF .W. S EC .  A 
MIN!,Iol,M COAST T I I"E  OF j MI NJTES I S  REQU I RED BETI-IEEN M I N IH..t\ I MPULSE F IR !� At-e SUBSEQUENT RESTART. 

2 7- 14 ONLY PREM I SS I ON  APPROVED APS MULT I  BURN PROF I LE S  W I LL BE EXECUTED S INCE NO DATA EX I STS TO ALLOW REAL
TIME SUPPORT FOR EXAMI Ni f\G APS FREEZ l fiG, CHARRifiG, BACKWALL TEMPERATURE CONSTRAI NTS FOR 1-tJLT l BURN 
PROF I LES . 

27- 1 5  PROPELLANT GAG lf\G ( NO  ONBOARD READOUT) 

1-I I S S I ON 

A. PR I ME  METI-()0: FLOW RATE X T I ME  ( 5\ )  

B .  BACKUP METI-()0 :  GROUND MASS CALCULATION (5\) 

RULE NUMBERS 27-16 THROUGH 
27- 1 9  ARE RESERVED . 

SE CT I ON GROUP PAGE 

APOLLO 9 A 2 / 1 5/ 69 LM APS MAW>GEMENT 2 7 - 2  
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SECTION 27 - LM APS - CONT I NJED 

NASA - Manned Spacecraft Center 
MISSION aULES 

REV RULE CONDJ T J ON/r-'ALFUNCT I ON PHASE RUL I NG CUE S /NOTES / COMMENTS 

A 
I I  S PE C I FI C - APS MISSION RU LES I 

27- 20 LOSS OF fJoi.J. OPERATI ONAL R�Z 
APS 

A 

I 

A 

I 

Po 

I 

27- 2 1  AP S  HE SOU1.CE Tft-'P 

A.  > 1 20°F 
-(P 3400 PS I ) ·  

8 .  > lli0°F 
-(P 3SOO PS I )  

c .  <_ - 1 30°F 

27-22 APS He SOURCE PR..:SSURE 

A. LEAK PRIOR TO 
PRES SUR! ZATION 

6, SOlJtCE PRE!.'· SURE LESS 
THAN ENGI NE  l NI..ET 
PRESSURE 

27-23  AP� He L EAK  BETW[EN QUAD 
CrlECK VALVES AND He 
SHUTOFF VALVES 

MI SS I ON REV DATE 

APOLLO 9 A 2/ 15/69 LM APS 

�D 

ALL 

ALL 

R�Z 

ALL 

ALL 

R�Z 

ALL 

A . l .  STOP BURN I F  POSS I BLE 

2 .  I NH I B I T  FURTHER APS BURNS 

3 .  PERFORM CDH W I TH RCS 

B . l .  STOP BURN I F  I N  FROGRESS 

2 .  INHI B I T  FURTHER APS BURNS 

A. C()fTJ!::fJE MISSION 
POS I T I ON  S/C  TO REDUCE 
HEATI NG  

B .  CONTINUE MISSION 
PRESSURI ZE APS FROM EFFECTED 
TAI'«(S) ·  

C .  CONTIMJE MI SS I ON  

1 .  CLOSE He REG St1JTOFF 
VALVES 

2 .  PERFCRM APS BURNS IN 
BLCWOOWN p.()()E 

• REF ,!o'R 27-3 

• REF �L PROC � 
ASC HI REG APS S 
OFF-NOMI NAL PROPELLANT 
TEMP OR PRESS !�!CAT ION 

REF � PROC APS 4 .&NO S 
OFF-t-0•\INA.L HEL i l.fol  PRESSlJtE, 
OR PROPELLANT TEW OR PRES
SURE 1 1\[) J CAT I ON .  

REF �L PROC AP S  4 fJNO S 
OFF-NOMINAL HEL IUM PRESSURE 

A. CQNT I I'IJE  MI SSI ON  OR PROPELLIW.T TEMP OR PRES-
I NHI B I T  USE OF EFFECTED TAt« SlJtE 11\[)ICATION. 

B . l .  CONTJNJE MI SSION 
CLOSE He REG SHUTOFF VALVE5 

2 .  CONTI NJE MI SS ION 

(A) · CLOSE He REG SHUTOFF 
VALVES 

(8) · OPERATE IN BLQo.OOWN 
IG>E 

CONTI NJE  MI SSION 

A .  CLOSE He REG Sli.JTOFF VALVES 

B .  OPEN H e  REG SHUTOFF VALVES 
PR IOR TO EACH BURN 

S E C T I ON 

SPEC I F I C 

REF � PROC APS 1 
ASC PRESS WAR�LlGHT 
lLLLMl NATED 

GROUP PAGE 

27- 3 

-- - - - - - -----------------------------
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Sl:CT ! ON 2 7  - !J-1 - APS - CONT H iU E D  

N A SA -- M a n ned $pacecrrJft Ce nter 

Ml:iS IC•N i! U L H  

:.:.:v R U L l  cor;D J T I O� J / r"/,LFU�JC T i m< Pr iN:if: _ RUL H.G CUC.S,n iOTES /COt 'I·�E! ITS 
� �----------------------------r---------------------- --
1----1----+-- -------- ----t---- --+------

I 

·-

A 
2 7 - 2 4  APS HEL l Ll'1/ P RGPE ,_LANT 

VAr'O R  LEAK 00\>INS T RE/1.'1 OF 
QUAD U�:O C I<' VALVES 

2 7 � 2 5  APS PROP VALVE MI SMATCH 

(c, POS) · 

RULE NUMBERS 2 7 - 2 6  THROUGH 

2 7 - 2 9  ARE R E SERVE D .  

RE:V 

APOLLO 9 A 2 / 1 5 / 6 9  

C0CKED A .  I NH I B I T  DPS BURN 

1 .  S TOP BUR�i l F BURN I NG 
2 .  CRE'o/ EVACUATE U-1 ASAP 
3 .  UNOOCK FROM LJ-1 
4 .  CSM SEPARA T E  TO SAFE 

D I S TANCE 

UtJOOCKED / B .  I NH I B I T ALL BuRt--.:S 
RNDZ 

1 .  STOP BURN I F  BU:<.N I NG 
2 .  DO r-,()T S TAGE 
3 .  RET URN TO C St-1 ASAP US I NG 

LM RCS I F  P0S S I BLE , I F  
NOT , CSM R E S CUE 

UNI-'..AN NE D  C .  I NH I B I T APS BURN 

RNDZ 

UNf"AA\\\\ED 

LM APS 

1 .  S TOP BURN I F  3URN I NG  

A .  1 .  CONT I NUE BURN H� PROGRESS 
I NH I B I T  FURTHER m-:�;ED 
APS BURNS 

2 .  CONT I NUE M I S S I ON  

Se C T  I ON 

SPE C ! �  I C  

R E F  1'-�AL PP.OC APS _3_._ 41 A: .D 5 

OFF-NOM ! NAL HFl l Ll'1 PRESSURE , 
OR PROPELLANT TEM� 0R PR ES SlRE 
J rjt) I CAT I ON ,  ANf) AO>C QTY CAU
T I O·\! L I CHT ! L L U'·'t! Nl\ TZO . 

TH I S I ND I CAT I ON PR I OR TO F I RST 
APS ENG I NE 0/'1 W I L L  BE CONS I 
DERE D A n, FAI LURE . 

GROUP PAC.l 

'17 - 3A 

- - . - . .. ·- ·· - - - -- ------. -. . . .  -- ·�--�-----�·------ ---- --� 



I 

REV I TEM 

! 
A 2 7 -3 0  McAS DESCR i PT I ON 

APS hE 1 PRESS 

APS HE 2 PRESS 

APS Hf. REG PRESS 

APS HE R[G PRESS 
APS HE 1 TEPP 
APS HE 2 T EI'-'.P 
APS FUEL TEI"J" 
AFS FGEL LOW 

APS OX I D  TEMP 
APS OX I D  LOW 

APS FUEL PRESS 

APS OX ! D  PRESS 

VLVS A ,_I.POS 

I VL'IS B 6POS 

APS TCP 

S EC T ! �� 27 - LM APS - CONCLUDED 

N A SA - MaMed Spacecraft Center 

MISSION R ULES 

I A P S - PRE LAU N C H  I N S T R U M E NTAT I ON ! 
F-CM ON BOARD TRANSDUCER CA"i"EGORY 

GPOO D 1 P  HE L MON C&W CC'Jvi"'N 11 - PCM 

GP0002P HE L MON C&W Ca.MON M - PCM 
G P 0 0 1 8 P  f-D } 1 OF 2 
GP0 0 2 S P  C&W COM-ON f-c M - PCM 
GP02 0 1 T  I IE L  .�'ON cc.�I"'ON M - PCM 
GP0 2 0 2 T  H E L  r�ON CCM''ON M - PCM 
G P07 1 8T TF.�1P CCM'>'ION M - PCM 
GP0908X C&W CO'-'M�� HD 
GP1 2 1 8 T  TEMP C�MON M - PCM 
GP1408X C&W c� HD 
GPl S O l P  C&W c� M - PCM 

GP1 5 0 3 P  C&W CCM''ON M - PCM 

GP2 9 9 7 U  H D  
GP2998U HD 
GP2 0 1 0 P M 

. 

M I SS I ON RULE 
REFERnK: E  

27- 2 ! , 2 2 , 20  
27-2 1 , 2 2, 20 
2 7-20, 2 3  
2 7-20, 2 3  
2 7- 2 1 , 2 2  
2 7 - 2 1 , 2 2  
2 7- 2 0  

27-20 

2 7- 20, 24 

2 7-20, 24 

2 7-25  
2 7- 2 5  
2 7-20 

.--
M I SS ! �� ) Rf:V DATE SECT I ON  GROUP PAGE 

APOLLO 9 A 2 / 1 5/&9 LM APS PRElAUNCH l NSTRUMENTATICN 2 7-4 
l'EC/TSrJ. Yonn 292 \ AUC; 60) 
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SECT J ON 2 8  - t.�: l ::1-1 CCN TROL SYS TEM 

N A SA - tt1u• • " <�d Spa -::ecroft Center 

MISSION R U L E S  

�NERA L  I 

2 8 - 1  OOCK E D  

A 2 8 - 2  

2 8- 3 

I N  ORDER TO I N I T I ATE A'<D CCNT ! NUE THE OOCKED Prv'I.SE OF THE �\! S S I CN, TtiE RCS SUBSY STEM ,"!lJST PROVI DE THE 
FOLW.�H>(; ,�\ I N II''iU1 CAPAB I L I T I E S : 

A .  RCS ULLAGE CAPAB I L I TY 

B .  3 - AX I S  i\T T ! l UDE CONTROL CAPAB I L I TY 

C .  NO PROPELLANT LEAKS 

A. U'<DOCKE[)L.;iEPARA T I ON/PHAS I NG/ I NSE RTI ON 

I N  ORDER TO I N I T I ATE  A'-JD CONT I NUE THE LNDOCKED M I S S I ON P;-IASE ,  3 -AX I S  TR-\N S UI.T ! CN CCNTROL AND 
RE DU'<DANT 3-AX ! S  RCS ATT I T UDE CO"TROL CAPAB I L I TY I S  REQUI RE D .  TO ASS URE T�AT NO S I NGLE FA I LURE 
CAN D I SABLE ATT! TUCX: CONTROL,  THE FOLLOW I I\G 1'1 I N I MLM CAPAB I L I T I E S  ARE REQUI RE D : 

1 .  REDUNDANT CAPAB I L I TY TO S UPPLY PROPELLANT FOR MA I NTA I N ! �� RCS 3 -AX I S  AT T I TUDE CONTROL V I A  
ONE OF THE FOLLOW I NG : 

(A) OPE RAT I ONAL SYSTEM A & 8 
( B )  OPE RAT I ONAL SYSTEM A O R  8 ,  PLUS CROSS FEE D  CAPAS ! L l  T Y  AN D  ASC FEED CAP.I\8 1 L I TY .  

2 .  NO THRUSTER PA I RS I SOlATE D OR ANY S I NG LE 'kRT I CAL J E T  FA I LE D .  

3 .  N O  PROPE LLANT LEAKS 

B .  SEPARAT ION/PHAS I NG  

I N  ORDER TO I N I T I ATE AND CONT I NI£ TH I S  /� I SS J ON  PHAS E ,  3 -AX I S  TRANS lAT I ON  CCNTROL AND REDLND.ANT 
3-AX I S  RCS ATT I TUDE CONTROL CAPAb i L I TY I S  REQUI RE D .  TO ASSURE THAT NO S I NGLE FAI LURE CAN D I SABLE 
ATT I TUDE CCNTROL, THE FOLLOW I NG  M I N I MLM CAPA8 1 L I T I ES ARE REQUI RE D :  

1 .  RCS SYSTEM A & B OPERAT I ONAL 

2 .  NO THRUSTER PAI RS I SO LATED O R  .AN Y  5 1 1\G LE VE RT I CAL J E T  FA I LE D .  

3 .  NO LEAKS 

C. I NS E RT I CN  

I N  ORDE R TO I N I T I ATE .AND CONT I NUE THE I NSERT I ON ,  +X-AX I S  TRANS LAT I CN  CONTROL AN D  REDLNDANT 3-AX I S  
RCS AT T I TUDE CONTROL I S  REQUI RE D .  THE FOLLOW I I\G  M I N I MUM CAPAB I L I T I ES ARE REQUI RE D :  

1 .  S.AME AS SEPARAT I ON/ PHAS I NG  

D .  STAG I NG  

I N  O RDER T O  I N I T I ATE STAG I � r, , THE FOLLOWI NG  M I N I MUM CAPAB I L I T I E S  ARE REQ U I RE D :  

1 .  • 3-AX I S RCS ATT I TUDE CCNTROL 

2 .  +X-AX I S  RCS TRANSlAT I ON  

EVA 

RCS NO'-'. J NALLY NOT REQl:I RE D  

NO RCS PROPELL.�T LEAKS 

-- ---· r-- -----,------------------.---------------..-------i 
:-• i S. ':J J I)' i  Pf. \-' , -/d f- S C C T  I O�J 

----- -- ·  - - -- --------------- C: <;; OUP P•\GL 
-·-------+-_;_ __ ·----- - -----1----·--· ·-

APOLLO 9 A 2 / l S /69 lM REACT ! CN  CONT ROL SYS TEM 

, .. -;7J�Q;:;�, .. --A' -
� fj,:: ) 

- .. -- . GENERAL - RCS 2 8- l  ------------�--------� 

• � - - --�--� · -· - ..- - ·-· •·•· - ·  -- ..-- ------·· -------------�-------------_, ___ _,----� • •  _;•oc ,..,_ .-.. • 
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2 8- 4  

t·H S S ! Oi i  
- - - -- --

APOLLO 9 

lNI".ANNED 

IN ORCt R TO 
THE M I N I ML1·1 

RULE NLMBERS 

I N .  

SEC T I ON 2 8  - LM REACT I CN  COi'JTROL S Y S TE1'1 - CCNT I NI.>E D 

N A S A  - Manned Spacecraft Center 

MI SSION R U L E S  
-

E NJD CCN T I NUE THE ll�"'ii'>J'-.INED PHAS E 
c 

' T I AT 
APAB ! L ! TY OF 3-AX I S  AT T I TUDE CONTROL . 

OF THE I� I SS IO:'' , THE R C S  S UBSYS TEM 1"1UST PROVI DE 

2 ROL.GH 
2 8 - 8  P.Q.E RESER 

8 - 5  TH 
YE O .  

--

Rf_\' l'i\ Tt  SCCT l i>� i  GROUP 
- -- -- -

A 2 / 1 5 /69 LM REACT I Ul COOTROL SYS TEM GENERAL - RCS 
. . .  �- �-;.- .... . \. 

P/U _ j 
2 8- lA 

- -
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SECT I ON 28 - LM REAC T I ON CONTROL S Y S TEM - CONT i tUED 

NASA - Manned Sp a(ec roft Center 

MISSION qu LES 

Rl V 1 Tfl� [._MANMIE�E NT ] 
A 

2 8 - 9  A N  OPERAT ! OW\L RCS SYS TEM I S  DEF J ,\IED AS : 

A .  PROP E L LANT M\N i fOLD PRESSURE > 1 0 0  PS I OR / P  BET\\EE N  OX A'O FU < 8 0  PS I 

B .  F U E L  TH\P > 4 0  AND < 1 0 0 ° F  

C .  CAPAB I l l  TY TO EXPEL R EQU I R ED RCS PROPEL LAtHS FR0,\1 TANKS TG SUPPORT PLA'lNEO G0/•\0-GO ' S  

A 28- 1 0  THR USJE R TEMP 

A 

THE RCS QUAD TEMPERATURE f-lJS T BE BROUGHT UP TO OPERA TJ N; TE�1Df.R.A Ti_'f'.E (> l l 9°F) A� H. WE B EE N  AT Td I S  
TEI-'.PERATURE FOR 2 5  M I NUTES PR I OR TO F I R i t\G  THE RCS E NG I NES . lH':: W.X I MU/-1 RCS QUAD TEMPERATURE Si 10ULD 
BE W\J NTA I NED AT LESS THAN 1 9 0 ° F  EXCEPT DUR H-X; PER I OOS 01 · HrAVY DUTY CYC L E  W I TH EXPECTED TF.MPERATt;RE 
R I SES SUCH AS DUR l f\G  THE REf\DE ZVOUS BRAK I !\G  AND DOCK I NG  1-W IEWERS . 

28- 1 1  USABLE RCS PROPELLANT I S  546 , 6  LBS 

TOTAL LOADED 
TRAPPED 
TM ERROR 
USABLE 

6 3 � . 0  !.BS 
4 2 . l l.BS 
44 . 3  LBS 

546 . 6  IBS 

28- 1 2  DO f\K)T 1'-.QM I  WILLY OPEN CROSSFEED DUR I NG  MA.NNED OPERAT IONS . 

28- 1 3  ASCENT FEED OPERAT I ON I N  UNMANNED COAS T I NG  F L I GHT I S  PERM I S S I BLE I N  ORDER TO SUPPORT THE UNMANNED APS 
DEPL E T I ON  BURN . 

28- 1 4  I F  THE LM I S  REQUIRED TO PROV I D E  ATT I TUDE CONTROL DUR I !\G THE EVA PHASE, THE L M  W I LL HAVE THE FOLLOWI NG  
RCS THRUS TER A1'D CONTROL M:XlE CONFI GURAT I ON :  

A .  S YSTEM "A" QUAD 1 THRUSTER PA I R  CLOSED 

B .  SYS TEM "B" QUAD 4 THRUS TER PA I R  CLOSED 

C .  ALL OTHER QUAD THRUSTER PA I R S  OPEN 

D. AGS I N  CONTROL, ATT HOLD, MAX DEADBAND . 

A 28- 1 5  PROPELLANT GAG I NG  

A .  PR I ,..E "'ETHOD : RCS GROUND PROGRAM (7 . 0 %) · 

B .  BACKUP METHOD : PQMD 
TM ( 10 %) 
ONBOARD ( 1 3 % )  · 

M I S S I O'< R [ V  DATf �-[CT J ON GROUP I P/\Gf_ 
�-------- -----� ---------------- -----��------ ------- -

�LW 9 �-- V l 5/6� L_M_R_�_c_r_I_ON_c_o_N_T_R_o_L_s_E_c_T_I ON _________ �_�_G_EME __ N_T ___ �---�--28_-_2 ___ � l''FC/l ::'. � Fonn 29::: I, At : ·, ut ) 



Rr V I T U-: 

S EC T I ON ?8 - LM REAC T I ON CONTROL - CONT I NUED 

N AS A  - Manned Spacec raft Ce nter 

MISSION R U LES 

1\ 28- 1 5  RCS P_LUf-'LIJ·IP I NGE�1EN T ON THE U--1 

M<-\XI �1UI-1 ALLO'dABLE CONT J NIJOUS F I R I NG  OF RCS JETS : 

A .  LM, +X (OCWN F I R I NG E �-.G I NE ) : 1 5  SEC UNS TAGE D .  EXCE ED I �.G +X ! I•\P l f\.G E�1Em T IME COU L D  RESULT H< 
PR0°ELU\N T L I NE r RE E Z l �.G AND LARGE T E/'<\PERATURE D I FFEREM:ES B E TWEEN PROP E L LANT TAI'.'K DUE TO DN'AGE 
TO ASC ENT N<D DESCENT S TAGE THERM4L I NS ULAT : 0N . 

B .  LM, +X (001-li-J r i R ! NG EN:; J NE) : J1Q S EC S TAGED . 

C .  LM, - X  (UP F I R I NG E N:; : NE )  30 S EC (-X THRUS TERS OF QUAD 1 ,  3 ,  AND 4 ) ; EXC E ED ! f\G -X ! MP H-.GE�\ENT T I �'.E 
COULD RESULT I N  DN'AG E TO S -BAND AND/OR RR ANTENNA B ECAUSE OF OVERHEA T I NG  OR OVER PRE S S URE DUE TO 
PLUI-1E . 

RULE NUMBERS 28- 1 7  THROUGH 

28- 1 9  ARE RESERVED , 

I� I S S ! OIJ R f: V  LATE SCCT J (X·< -- · -t-- · 
APOLLO 9 A 2/ 1 5/ 6 9  L�1 REAC T I ON  C ONTROL S EC T I ON 

GROUP PAGE 

Mt\NAGE�NT 2 8 - 2A 
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S EC T I ON 28 - L/>1 R EAC T I ON Cm<TROL SYS TEM - CON T ! NJED 

N A S A  - M a nned Spacecraft C enter 

MISSION IWLES  

r--r----�-------------------.-------.-------------------------�-----�- --------------� ''� v Ruu w;Jn n r e JJ-'·'AL Fu; :c > r w F'rU\S E Ruu ,w I ��----+------------------+-------+------------- · 
1\ 28- 20  LOSS OF OPERA TI O�L RCS ALL 
I SYS TEM A OR B 

A 

I 

A 

28- 2 1  PCS THRUS TER PA I R  

A .  ONE PA I R  I SO LATED 

B .  C0r-"8 1 �T I ON I SOLATED 

RESULT I NG  IN LOSS OF 

ATT I TUDE CONTROL 

2 8- 2 2  DELETED 

DOC KED/ 

U�.OOCKED 

RNOZ 

U�l"V\NNED 

DOCKED 

UNDOCK ED/ 

RNDZ 

U�t1ANNED 

DOCKED 

UWOC K 

RWZ 

UNMANNED 

A . 1 .  

2 .  

3 .  

B .  

c .  

D .  

A . l .  

2 .  

3 .  

B . 1 .  

2 .  

3 .  

4 .  

I SOLATE EFFECTED S Y S TE,'I 

U T I  L l  ZE GOOD S Y ST5"1 

CROS S FE E D  I F  POSS I BLE 

CONT I NUE M I SS I ON 

REF A L T  M I S S I ON B 

RETURN TO CSM AS� 
REF ALT M I SS I ON D 

CONT I NUE M I S S I ON 

DO mT UWOCK 

R EF ALT M I SS I ON D PLUS 

RETURN TO CSM ASAP 

REF AL T M I SS I ON  D 

CONTI NUE M I SS I ON 

l N-li B I T DOC KED BURN . 
NOT U�K 

CSM ACT I VE DOCK ASAP 

CSM RESCUf 

DO NOT PERFORM APS 

DEPLET I ON 

EVA 

DO 

C UE 5/NOTES/COr-·,v.c:<TS 

REF MALF PROC RCS 1 

RCS TCA WARNI NG L I GHT 

�-L----�--�----------T-----�------J_------------------,-------1-------------�------� ," J SS i l 1' , R [ \' �/• H. Si:C T J Oi i  GROUP 

APOLLO 9 A 2/ 1 5/ 69 U� RF.AC T I CN C ON TROL SYS TEM SPEC I F I C 28- 3 

��/�, -. ----�-,
-L

-----------J------------ -------------------��---------------------1--____ _J ' · c��·rr. 



I REV I RULE r 
A 

28- 2 3 

A 

28 - 24 

( . ;;. . ·.- ', 

A 

28- 2 5  

A 28- 2& 

f I 
; � 
;\ 
•. 
j. 
' f� 
i 
t. l � 

,: 
{� 
1: 

I 

', ,  

t 
� \ (_ (· �"'· !·. �--

r �·� I SS I ON 
l: <J 

� , . 
> I -1! � 

APOLLO 9 

SEC T I ON 28 - LM R EAC T I ON CONTROL SYS TEI� - COfH! NUED 

NASA - Manned Spacecraft Center 

MISSION R U LES 

CO'iO I T  J Ot J/ :•',c\LFUNCT l Or i  ---,-� PHASE RUU r'G 

DELETED 

RCS PROPELLANT LEAK DOWN-
S TREAM OF MA I NS 

DOCKED A . l .  CREW EVACUATE SPACECRAFT 

(A) UNDOCK 
(B) · CSM SEPARATE FROM LM 
(C) I NH I B I T  FURTHER 

/"ANN I f\K7 0 F LM 

UNDOCK/ 2 .  RETURN TO CSM ASAP 
Rf\OZ CSM RESCUE REQU I RED 

UN'-\1\MIED 3 .  l �i i B I T  UNMANNED APS 

DELETED 

RCS QUAD TEMP < l l 9 ° F  OR ALL I SOLATE BOTH THRUS TER PA I R S  I N  
> 1 90°F EXCEPT DUR I NG  EFFEC TED QUAD 
PER ! ODS OF HEAVY DUTY 
CYCLE W I TH EXPECTED 
TEMP R I SES SUCH AS 
OOCK I NG  

RULE NUt1lERS 28- 2 7 THROUGH 
28- 2 9  ARE R E SERVED . 

REV GATE SEC T I ON  - -
A 2/ 1 S/&9 LM REAC T ! Ot-l CONTROL SYS TE�� SPEC I F I C 

CUE S/ r  ,'OT ES I CO�/·:fNTS 

REF MAL.F PROC RCS � 
PQM) OFF � I N<'Il 

REF MR 28 - 2 1  

R E F  MA L  PROC RCS 1 

RCS TCA WARN I NG  L I GHT 

' QUAD TEMPS LE SS THAN 199°F 
INDI CATE THE POSS I B I L I TY 
OF I NCOMPLETE COMBUST I ON, 
WrH CH COULD CAUSE HARD 
S TARTS AND POS S I BLE EXPLO-
S I ONS Dl'R i f\K7  M I N I MJM 
l t-'PULSE F I R I NGS .  

QUAD TEMPS GREATER THAN 
1 90 ° F  I ND I CATES PREI•'ATURE 

OX I D  VAPOR ! ZAT!ON Ai'D ALSO 
POSS I B I L I TY OF VALVE SEAT 
DAMAGE . 

GROUP PACe 

- RCS 28-11 



l 

i.· l 
liib 

. 

. 

·, 
• 'f<i• � • 

.. � -

REV I TEI1 

SEC T ION 2 8  - LM REACT I ON CONTROL - CONCLUDED 

fv,t:,C.,S DE SCR l PT I ON Kcs "A" PROP ��-1/Rcs 1 18 1 1 PROP QTY 
�·cs "A" REG PRESS tics "B" REG PP.t:SS 

\ I}CS "A" HE PRESS :/RCS "B" HE PRE S S  �C S  "A" FUf � TEMP --·�cs " B" FUEL TEMP Kcs 1'-'.A r N "'-" CLSD 
�S 1"-'A I N  "B" C L S9 
\-RCS "A" FUEL MFLD PRESS VRCS 1 13 1 1 FUE L 1-'HD PRESS �CS "A" OX MFLD PRESS 
•.-�CS "B" OX MFLD PRE S S  �/8 XFEED OPEN 
l,..�AD 1 "A" fCA 
l�UAD 2 ' 'A" TCA hUAD 3 "A" TCA I� . .AD 4 "A" TCA 
l qtv..o 1 "8" TCA 
l QUAD 2 "H" TCA 1\:_S,� 3 "B" T\A 

rr'<U'-<V If "B" TCA VQUAD 1 TEMP 
v'Q\JAD 2 TEMP l/QUAD 3 TEMP I.; QUAD 4 TfMP 

! SO L  YLY 
! SOL YLY 

! SOL YLY 
I SOL YLV 

! SO L  VLV 

I SOL VLV 

! SO L  YLV 

! SOL VLY 

L.-�C FEED OX I D  "A" O PE N  

1ksc FEED FUEL "A" OPEN 

J..-f:sC FEED FUE L "B" OPEN 

\.-Asc FEED OX ID "B" OPEN 

N A SA - Man ned Spacecraft Center 
MISSION RUIH 

---

G R 1 0 S 5 Q  
G R 1 0<}5Q 
f- R l 2 0 1 �  
G R 1 2 0 2 P  
G R l l O l P  
GR 1 1 02 P 
G R 2 1 2 1 T  
GR 2 1 22T 
GR96 0 9 U  
GR9b l OU 
GR2 2 0 1 P 
G F: / 2 0 2 P  
GR 32 0 1 P  
GR3202P 
GR9 6 1 3U 
GR9667 U 
GR9665U 
G R95 63 U 
GR96 6 1 U  
GR9668U 
G,<9t)66U 
GR966 4U 
GR9662U 
GR6004T 
GRfi 0 0 3 T  
G R 6 0 0 2 T  
GR6 0 0 1 T 
G R 96 4 1 U  

GR%3 1 U  

GR96 32U 

GR964 :' 1J 

QUANT I fY QUt.J'H I TY 
PRE SS /·'ON C&W 
PR ESS ,V()N C&W 
PRESS ,V,ON C & W  
PRESS fv'ON C&W 

Tf.Y.P ,�1')1� 

Tt:MP 1-'DN 

I·'A I N  SOY 
I�J:\ I N  SOY 
PRfSS MO>l 
PR ESS I-'ON 
PR ESS 1-'0N 
PF..ESS MON 
CRS I-U 
SYS A QUAD 
SYS A QUAD 2 
S Y S  A QUAD 3 
$) S A QUAD 4 

SYS B QUAD 1 
S Y S  B QUAD 2 
SYS 8 QUAD 3 
S Y S  B QUAD 4 
T EI�P MJN C&';/ 
TEMP />ON C &W 
TEMP /·ON C&W 
T EI"P 11)N C&W 
SYS A ASC OX I D  

ASC FUEL 
SYS A ASC OX I D  

ASC FL1EL 
SYS B ASC OX I D  ASC FUEL 
SYS B ASC OX I D  

ASC FUEL 

CCI'-'f.m� 
(0,' 1''01� 
COf-'1•\0tJ  
CCI/>':•l!N 
COM'1)N 
CO�'t·'ON 
CO/>'t�ON 
CO"'MJN 
(().'I,�'()N 
COH'�O�� 
COflw''ON 
(().'I,�'()N 
CO�M:"JN 
CO/>'I'r>N 
COI-'o'ON 
co:-:�oN 
((M>'()�� 
CC\'-'M)N COM" ON 
COt+'ON 
CCJI'f"'t � 
COl" .VON 
C 01-'/v'O N 
COt-'MJN 
COI-'MON 
COt-ffiN 
CQMYON 
C�'Ot� 

COM"ON 

COI".VON 

M 

M- PCf", 
/'1--PC', 
/'1 - PO::I·I 
1-', - PCI-'. 
t� -Pet-� 
M-PCM 
1-{) 
HO 
,..., 
M 
M 
M 
HD 
f-{) 
HD 
f l!') 
Hll 
HD 
HD 
I-'D 

rc 

M 

M 

M 

1'-1 

w 

HD 

HD 

:� i S S ! OU .t;;Ul  to 
.B!�':ff?_UK_Sc __ _ 

2 8 - ?  .3 
2 8 - L 5  
7 o - 2 c , n 
2 3 - 2 0 , 2 2  
2 8 - 2 3 , 2 )  

2 8 -2 ) , '2 5  

2 8 - 2 l) 
::: 8 - 20 

28-7 0 , 2 4 , 2 5  
2 8 - 2 0 , 2 4 , 2 5  
2 8 -2 0 , 2 4 , 2 5  
2 8-2 0 , 2 4 , 2 5  

2 8 - 2 1  
2 8- 2 1  
2 8 -2 1 

78- 2 1  

?8- 2 1 

2 8 - 2 1 

2 8 - 2 1  

2 8 - 2 i  

2 8 - 2 6  
2 8 - 2 6  
2 8 - 2 G  
'28-:?G 

-----,--------------r------· 
M I SS I ON REV DATE 

APO L LO 9 F I NAL 1 2 / 1 5/ 6 3  

fEC/TCG F'orm 292 ( AC:C oc) 

S ECT I ON GROUP 
LM RfAC T I ON  CO�•TROL S Y S TEM PR ELAUNCH I NSTRlJ",ENTAl ! ON 2 8 - 5  
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2 9  S PA C E  
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SECT I ON  29 - SPACE FNVI RGM:NT 

N A S A  - M a n n ed Spacecr aft Center 

MISSION P.ULES 
r-�:-----r---------------------------------������-------------------------------------------�� R f V  l TEr1 

29-1  ALL DEC I S I ONS W I LL B E  BAS E D  ON COI\F I R.Y.EO I-1EASUREI'1fNTS .AND/OR EVE N TS t\ND PR.OJEC1 FX IS f;l\�::0 (J� e:-:r,:· ; ;:,.��C l\  
EVENTS . 

29 - 2  DE F I N I T I ONS : 

A. THE MAX IMLM OPERAT I ONAL DOSE (MOD) IS ll1E MAX I M LM  RAD I AT ION DOSE TO WH I CH  THE C REh' �.'OULD Bt: S U!3Jfr:Tl i) 
BASED ON A S K I N  DOS E OF 4 0 0  RAD A'JD/OR A OCPTH (GASTRO I NTES T I NAL) OOSE OF 50 R/-1D . 

B ,  THE PLANN I NG  OPERAT I ONAL DOSE ( POD) I S  THE �1.'\X H",i.M RADI AT I ON DOSE TO THE CRE�i h� i ! CH A"iY t·� ! SS J C�J  \ .'OULD 
BE DES I GNED DURT f't> THE P LANN l f\G PER I OD BASED ON A S K I N  DOSE OF 250 RAD A"JD/OR t, OCPfrl DOStc OF 2 5  RAO .  

C .  RADIAT I ON  OOSES DETERM I NE THE P O I NT V.'HERE A DEC I S I ON Mt.JST B E  M/>.DE AS TO \>��ETHER TO CONT Jr\UE O R  T ER.�n 

NATE THE M I SS I ON . 

D .  THE RADI AT I ON ABSORBED DOSE ( RAD) I S  A UN I T  OF ABSORBED DOSE �IH I CH I S  EQUAL TO .t..N E:KRr,y Dt:PGS l T [ rJN 
OF 1 0 0  ERG S /G RAM .  

E .  THE RE LAT I VE  B I OL<:X; I CAL E FFECT I VENESS ( RBE) EXPRESSES T�IE E FFECT I VENE SS OF PART ! CUU".R TYPES Of RPil ! A
T T ON  I N  PRODUCH� THE SAV.E B I OLCG I CAL RESPCt-lSE .  

f--f---11-----------------:-------------------------- -----------· -

�GEMENT I 
1----l----if--------------------- -------------- ------------ - ----- ----

2 9 -3 THE EX I ST I NG  AND PROJECTED ENVI ROI\MENT W I LL BE A PART OF THE GO/NO-GO DE C I S I ON PROCESS . 

29-4 DUE T O  THE SH I E LD ! !',(; CAPAB I L I TY OF THE VPN ALLEN BE LTS , TH E R E  ARE NO RAD I AT I ON HAZARDS TO rHE /-f'GLL..O 9 
M I S S I ON  FRCi-1 SOLAR FLARE PART I CLE EVENTS . 

2 9 - 5  P R I OR I TY O F  DATA FOR ART I F I CAL RADI AT I ON  

A .  PRELA\.Na-t 

1 ,  R ! Ci-1ETERS 

2 .  SOUTH ATLANT I C  ANOMALY PROBE (SAAP) 

B. EARTH ORB I T  

1 .  PERSONAL RAD IAT I ON DOS I METE� ( PRD) PND RATE SURVEY M ETER ( RSM) 

2 .  R l c.t-1ETERS 

3 . SOUTH ATlANT I C  ANOMALY PROBE 

RULE NI..MBERS 29-6 THROL.GH 
2 9- 9  ARE RESERVED . 

t-��·�, J �S S�Jry��-, -t�RE�V�1 �c�.A�T-E-----,-S-E C_T_I_O_N __________________________ _,_
G_R_O

_
UP

-------------------�-
,
-
, i·

-
G

-
l 

__ _____ _ 

t----·--t----+....;....:;__,_�:.::..;.�;..:_------------------�..;;,;:....;..._ -·----------- ----

APOLLO 9 F l r'iA.L 1 2/ 1 5/68 S PACE E NV I RON' .... ENT GENEAAL/MA.NK.EMENT FF(.;/':'G ", Form 2<J2�\ �A'.�: _,..., -o'l"t�-·--'----..:....-..:......;.;... ___ _____ __.,.....;;:;:.:,:;��.!:!:�...!.!;;:..::;!.!!,. ____ -l. 
2 9 - 1 
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SECT I ON 29 - SPAC E ENV I R0�1ENT - CONT I NUED 

N A SA -- Manned Spacecraft Center 

MISS!ON RUlES 

REV RULE COrJD I T  I OI�WALFUNCT I ON 

29- 1 0  ANY SOURCE �EPORTS A POS
S I B LE ART I FI CAL EVENT 

PrASE RUL I NG 

@ECI FIC M l  SS IO� RU LES] 

PROCEED UNT I L  VER I F ICA T I ON FRCJ.1 
ALL OTHER SOURCES . 

29- 1 1  DE F I N I TE ART I F I CAL EVENT 
CONFI RME D  AND NO D I RECT 
S/C MEASUREMENTS ARE 
AVAI LAB LE 

PRELAUNCH A .  1 .  HOLD UNT I L  D I RECT MEASURE
MENT OF SOUTH ATLANT I C  .II.NCllvi
AL Y HAS BEEN MADE AND ANA
LYZED 

-- � 
EA'<.TH 
ORB I T  

2 .  SCRUB I F  ANALYS I S  CO'jf i R.JY,S 

TH;\T THE MOD W I LL BE EXCE:ci:l
ED D UR I NG THE M I SS I ON .  

B . l .  RETURN TO CSM 

I F  LM I S  MANNED 

2 .  CON T I NUE M I SS I ON 
'lo,.,rt R  O�B I T  TO THE M ! N I MU'-1 

AlT I TUDE THAT CAN BE SUS
TA I NE D .  

8 . 1 .  C R E W  SHOULD B�G n\ PCk
SON;'\L DOS l �1L Tf:� R EAlX1 J i '  
PER SOP 1 - CJ .  

t---+---+------------+-----1----------------- -t-------- ----------- - - -

29- 1 2  RAD I AT I ON  CONF I RMED BY 
PRO READOUTS OR ONBOARD 
TM AND PROJECTED TO EX
C E ED THE MOll . 

E.AJHH 
ORB I T  

RE ENTER NEXT BEST PTP 

�--1:-----t-------------+----+---·------- ------+----- ------------ --

29- 1 3  /v\AJOR SOLAR FLARE PRE
D I C T ED 

ALL CONTI NUE M I SS I ON 

t-----t---<r------------+----+---------------1------ --------- -- - ---

2 9 - 1 4  MAJOR SOLAR FLARE HAS 
OCCURRED 

A. UNCONF I ��D PAR T I C L E  
EVENT 

B .  CONF I RMED PAR T I CLE 
EVENT 

1-H SS I Ot>J REV DATE 

ALL 

A, fON T I NUE MI S S I ON 

B .  CONT I NU E  M I SS I ON  

S E C T ION 

APOLLO 9 F INAL 1 2 / 1 5 /68 SPACE ENVI RONMENT 

G ROUP 
S P EC I F I C  

I I 
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l. } 
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F jJ 

RFY I TEM 

29- 1 5  

. 

M I S S I ON  

SEC T I ON  2 9  - S PACE ENVI RONMENT - CONCLUDED 

N A SA - Manned Spa c•craft Center 

MISSION RULES 

[ INSTRUMENTAT I ON REQU I REMENTS j 

MEAS DESCR I PT I ON  PCI1 ON BOARD TRANSDUCER S 

RAD I AT I ON OOS ! METER 1 ' C K 1 0 5 1 K  � -
( CM DEPTH DOSE RATE) 

RAD I AT I ON DOS I METE R 2 > VABD C K 1 0 5 2 K  - -
(CM SK I N  DOSE RATE )  

DOS I M:: TER RATE CHANGE I C K 1 0 5 3 R  - -
PROTON COUNT PAT E  CHAN 1 ' S T 0 8 2 0 K  - -
PR�70N COUNT RATE CHAN 2 S T 08 2 1 K  - -
P OTON COUNT RATE CHAN 3 ST08 22K - -
PROTON COUNT RATE CHAN 4 ST08 2 3 K  - -
ALPHA COUNT RATE CHAI'l 1 S T 0 8 S O K  - -
ALPHA COUNT RATE CHAN 2 NPDS 

S T0 8 3 1 K  - -
ALPKA COUNT RA TE CHAN 3 S T08 3 2K - -
PROTON I NTEGR CaJNT RATE ST0838K - -
TEMP �UG LF.AR PART I CLE DETECTOR STQ8£; Q T  - -
TEMP NUCLeAR PARTI C LE ANALYS I S  ST08 4 1 T  - -
PERSONAL RADI AT I ON DOS IMETER ( PRO) - 3 - ONBOARD -
RATE SURVEY METER (RSM) - 1 - ONBOARD -

R E V  DATE SE CT I ON  GROUP 

s;ATf.GORY 
�� . D ,  

H . O .  

H . D .  

H . D .  

H . D .  

H . D .  

H . D .  

H . D .  

H . D .  

H . D .  

H . D .  

H . D .  

H . O .  

MA."JDATORY TO 
BE Q'\180!\RD 

,'-lANDA TORY TO 
RE Q'\I BOAR D 

.t>.POLLO 9 F I NAL 1 2/ 1 5/68 SPACE ENV I RQ�ENT I NS  TRL.MENTA TI ct.J REQU I REMENTS -FF.C/Ii' 1 Yom 292 I AI. ' -, ot ) 

-, 
,\l ! S �c l C I  '< Uc : : 
_ _J f ii"f.;l���f _ _ _  

? 9-· 1 2 

29 . ]  ? 

2 ') - 1 2  

2 0�· 1 2  

2 9 · 1 '2 

L 'J- 1 2  

::>9- L '  

2 ') - 1 2  

2 9 - 1 2  

2 �-· 1 �� 

2 ,_; - 1 2  

2'1 - 1  i 

2 (J- 1 2  

:' 9- 1 2  

2 9 - 1 2  

f'M;[ 
- · -

2 9 - 3  ---
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S ECT I CN 30 - R E COVERY 

N A S A  - Manned Spacecraft Center 

MISSION RUlES 
r-�----�---------------------------------

REV I TEr� 

'] 3 0 - 1  

3 0-2 

A PREFERRED TARGET POI NT (PTP) PROV I D I NG  A WATE R  LA'OH.G \� I Ll BE CHOS EN FOR EACH REVOLUT ! CN ,  f.N 
ALTER/lATE TARGET POI NT (ATP) PROV I D I NG A I�ATER LA'<D i f\IG  MAY BE CHOSEN DUR I NG THE M I :, S I Ct< FOR CERTA I N  
REVOL.UT I CNS SHOULD THE N E E D  AR I SE .  

RECOVERY CAPAB I L i n  W I LL BE BAS ED P R I MAR I LY UPO,'l THE LOCAL RECOVERY Ut ' I T CO'-'MANDER ' S  EVAL.U<\T I ON O F  H I S  
AB I L I TY TO PERFORM THE RECOVERY OPE RAT I ON .  ONE OF THE FACTORS WH I CH W ' L L DETERM I NE RECOVERY CAPAB I L I TY 
I S  WEATHER . GU I DEL I NES USED TO I ND I CATE WHEN I T  MAY BE NECESSARY TO REEVALUATE TH I S  CAPAB I L I TY ARE :  

SURFACE W I NDS - 2 5  KNOTS 
CE I L I NG  - 1 50 0  FEET 
V I S I B I L I TY - 3 N . M I . 
WAVE H E I GHT - 8 FEET 

M I S S I ON REV DATE SECT I ON  I GROUP I P '\GE • �-G-Ll_0_9_ --;-f-·2/-1 5-/6-� -r;
E

-
C

_OV_
E
_
R

_
Y 

---------------1��:.:..::-- ---------- �0,�1 �-

FFC(T0 -;  Fo:nn 292� \ At:·, oE) --... ------------ ------...1..--------------L---------" 



l � ·:.2_ �. REV RULE 

3 0 - 3  

30-4 

3 0 - 5  

3 0 - 6  

•'H SS I ON 

APOLLO 9 

, ,  . ... ,,. .., . 

COND I T I ON/I"ALFUNC T I ON  

RECOVERY CAPAB I L I TY  I N  THE 
LA�01 S I TE AREA AT THE 
T a>lE OF L ES AR!-'. I tl3 

RECOVERY CAPAB I L I TY I N  THE 

SECTION 30 - RECOVERY - CONclUDED 
N A SA - Manned Spacec raft Cent•r 

MISSION RULES 
PHASE RUL I NG 

PRELAUNOi f".ANDATORY 

' 

PRE LAUNCH H I GH LY DES I RABLE 
LALN01 ABORT AREA AT LAUNCH 

RECOVERY CAPAB I L I TY I N  THE PRELAUNCH H I GHLY DES I RABLE 
WEST AT LANT I C  AND M ID-
PAC I F I C  RECOVERY ZONES 
DUR I NG  THE F I RST 6 REVOLU-

T I ONS WH�N LAND I NGS MAY 

OCCUR . 

I T  I S  REQU I RED THAT 1 8  ORB I T /  /-1ANDATORY 

HOURS OF CM POST LANDING ENTRY 

POWER ( 3 5  AMP HOURS) BE 
AVA I LABLE AT LAND I NG  

REV DATE SECT I ON I F l �  1 2 / 1 5 / 6 8  RECCNERY 
.- - , . .  

. ..  ------- - ---------���-----------

CUES/�JOT E S / CO'-\I'·',;��lTS 
__ J 

- --

-- - --- - - ·  

-

TH I S  T WE �'iAY BE REDUC ED ONLY 

TO PROVI DE FOR A �10RE FAVOR-
ABLE LA'iD ! t  IS POH<T . 

GROUP P '.:,E --

3 0 - 2  
· -
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Rt V I TE�-1 

S E CT ! �  3 1  - AE ROI-t:DI CAL 

NASA - Manned Spa cecraft Center 

MISSION ltULES 

I GENERAL ] 
3 1- 1  PRELALNCH 

P R I O R  TO COf'.'M I TT I NG TO LAUNCH, THE FOLLOW I NG  CONDI T I ON S  MJST BE MET :  

A .  SAT i 3 FACTORY FL I GHT CREW PHYS I OLOG I CAL STATUS .  

8 ,  THE MI N I MUM CAB I N  OXYGEN CONCENTRAT I ON FOR LAUNCH I S  & 0  PERCENT . 

C .  THE MI N I MUM SU I T  OXYGEN CONCENT�T I ON  FOR LAUNCH I S  9 5  PERCENT . 

3 1-2 lliE S U I T  C I RCU I T  MJST BE MAI NTA I NED AT Lf.AST 2 I N .  WATER PRESSURE �.BOVE THE CAB I N  PRI::S SURE . S U I  r 
LOOP PURGE I S  REQU I RED I F  THE S U I T-TO-CAB I N  DE LTA PRESSURE REI-AAI NS AT ZERO FOR /\ PER I OD OF 5 .�\ l t\U1l'S . 

3 1-3  THE POTABLE WATE R  PH MU S T  B E  W I TH I N  6 . 0  T O  8 . 0  A T  S E RV I C I NG .AJ'.JD F I NAL S.t..MP L ! NG .  

3 1-4 _LALNCH 

' THE RE ARE 1..0 M:DI CAL REAS()\15 FOR ABORT I NG DUR I NG THE LALNCH PHASE OTHER THAN THOS E CCND ! l ! ONS 
I NTOL ERABLE TO THE CREW . 

3 1- 5  ORB I T 

3 1-6 

EARLY M I S S I ON  TE RM I NAT I ON FOR MEDI CAL REASONS FALL I NTO TWO CATEGOR I ES : 

A .  ONSET O F  C<::ND I  T l  ON S  Vki I CH ADVERSELY �.FFECT CREW SAFETY ,  H EALTH, O R  FUNCT I ON  A"<D PE RFORMANCe . 

B .  FA I LURE O F  SPACECRAFT SYSTEMS TO MA I NTA I N  A PHYS I OLOG I CALLY SAT I SFACTORY ENV I R()\I�ENT . 

WATE R PALATAB I L I TY 

CREW EVALUAT I OI\: OF THE DR I NK I NG WATE R  TASTE W I LL BE THE BAS I S  FOR DE TERM I N H�G WATER P.A.I. ATAtJ I L !lY ,  
EVEN FOR KOH CONTM-1 I NAT I ON .  

RULE :'IIUMlERS 3 1- 7  THROUGH 
3 1- 1 4  ARE RESERVED 

�-J-----�----� -·--------�-------------------------------r----------------------�----------� r� I S S I 0"<
_4 __ R_E_v_· +G-·A_T_E _ _  ·-�S�EC;_T...;I,.,;.ON;.;,_ _____________ �..:;G::.;.:R:;;:O.::::UP�- · -------'----+P-'_·,( . ..:':. _ __ , _  

APOLLO 9 1 2/ 1 5/ 6 8  AE Rat-ED I CAL GENERAL 3 1 - 1  
fF.C/� 8 � For� 292 \ Al' ·, ot; 
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S E CT I ON  3 1  - AEROMEDI CAL - CONT I NUED 

N A SA - Manned Spacecraft Center 

MISSION RULES 

REV RULE COND ! T I ON/1'-'ALFUrKT I O\J PHASE RUL I NG CUE S iNDTES/ COI 'l·\UJT S  

����������====�----j----
3 1- 1 5  LOSS OR UNREADABLE 

EKG 

1 S PE C I F I C  M I S S I O N  R U L E S  I 
LALNCH A. CON T I NUE M I SS I ON 

EVA B .  CONT I NUE M I SS i a� 

ALL C. CONT I NUE N I SS I ON 

ART I FACTS /�'iT i C J f>t, i t: D  DUR UJS 
L/l.UI\:(}1 . 

ART I FACTS A"J T I C I P .'l.TCD AFfC� 
T RAJ-.l S  H:: R \-\1·11 U:: IN  l I·� . 

.�CC SURG::.ON \� I L L f.VI'-LUATE H-IC: 
PR08l EM .A!'1D :'-Ao�-\Y RECO!--'I·'D�D 
TERM i r-!/I.T l CH'! OF EVA A CT i V I T Y .  

MCC SURGEON W I LL EV,\L cii\TE. l i  1E 
PROBLt:l·\ MD !·'AY RE.C"G�·\I·'USJ 
EARLY I� ! SS ! ON  Tc RJ\ l NAl l m< i F  
CORRC:CT r 1/f ACT I ON J S  NOT 
EFFECT I VE .  

--+----+-----------+-----1---------------�----------------- ----

3 1 - 1 6 ABNORMAL HEART RAT E ,  
RHYTHM O R  EKG 

ALL CWT I NUE M I SS I ON MCC SURGEON W I LL E VAi. UATE: 
THE PROBLEI� N<D 1--'/'Y F:l C<),'·\VJ". NI) 

E.i\RLY M l SS ! O�J TE R�\HlAT I ON  i F  
CORREC T I VE ACT i O"'J I S  NO !  
E FFECT I VE . 

�--r----+--------------------�--------+----------------------------1---- ----- ----------- --- --- -

3 1- 1 7  ABNORMAL RES P I RATORY 
RATE 

A L L  CONTI NUE M I SS I ON  THE ABNOPJvVl.L RA.TES \� l l.L  BE 
EVALUATE D  BY THE r�cc S'JRGEO�< 
f.ND E.ARLY MI S S I C1�1 TERi''ii NAT ! CN 
MAY BE RECOr1�ENDED I F  CORREC
T I VE ACT I ON I S  NOT E FrECT ! V E . 

------·----- � 
3 1- 1 8  ONSET OF SER I OUS ME D I CAL 

PROBLEM 

REV DATE 

APOLLO 9 �lNAl 12 / 1 5  68 

LAUNCH 

ALL 

AEROMED l CAL 

A. CONT I NU: M I SS I ON  

CREW MAY ELECT T O  ABORT I F  
I NT OLE RABLE 

B .  CONT I NUE M I S S I ON  

SEC T  J ON 

MCC S U RGEGN W I L L  f-:VALUMt NJD 
� .. ·w RECOI>V-'END EAR'-Y t'. l SS I CN  
TERM I NAT I ON  I F  C"CRP r C T i VE 
ACT I ON I F  NOT E � !- E C T J Vf .  

GROUP 

SPE C I F I C  PhYS I O LOG I CAL 3 1 - 2  

I 



,,f' l ... 

() 

R E V  RULE COND I T  I ON/1-'ALFUNCT I 0/'J 

3 1 - 19 DYS BAR I SM I N  ANY CREWMAN 

S ECT I ON  3 1  - AEROMED I CAL - CON r iNUED 

N A SA - Manned Spa cecraft Center 

MISSION R U LE S  

PHASE ---4--------------------------�-------------------CUES / .'JOTES/C01·'i''f:t  ITS RUL I NG 

LAUNCH 

ALL 

A .  CONT! NU� M I S S I OO  

CREW MAY ELECT T O  ABORT I F  
CC�D I T I ON I S  I NTOLERABLE . 

B .  TERM I NATE PHASE 

E NTER NEXT BEST PTP 

• C�ECK SU i l  ! NTEG� ! TY .  

• I f  CO�'J : T ! CNS PC.Rt ' i  r 
CRE\'1 t--'.AY f. L ccCT 1 0  OV�- R-· 

PRES S UR l ZE . 

• MCC SURGEO:•J V.' l L_L EVJ\LUME 
Al\iD I'"AY RE COI'-i''ol'ND f:"ARL Y 

MI 55 I ON TERJ-.I ! NA.T l CN I F  
CORRE C T I VE AC 1 I ON  I S  r ;o-r 

E FFE C T I VE.  

+--._--+------------4----·+--------------+---------------- -
3 1- 2 0  ORAL TEMP EXCEEDS 10 1 ° F  

DES P I TE CORRECT I VE ACT I ON .  

A. I F  DUE TO I LLNESS 

B. I F  RE SULTA'J T FROM 

THERMAL OVERLOAD 

RULE NUMBERS 3 1 - 2 1  

111ROUGH 3 1- 24 ARE RESERVED 

M I S S I ON REV DATE 

LAUNCH 

A L L  

LAUNCH 

ALL 

APO LLO 9 F I NA  1 2 / 1 5/ & 8  AEROM: D I  CAL 

A . l .  NOT APPL I CABLE 

2 .  TERM I NATE PHASE 

ENT E R  NEXT BEST PTP 

B . l .  NOT APPL I CABLE 

2 .  TERM I NATE PHASE 

ENTE R NEXT B E ST PTP 

SECT I 0/'J 

MCC SURGEON ''',\Y Rf�CO.�r·.;:No 
EARLY M I SS ! m; TE P.'•I I i'<A T I C\'J I t  
TREAW.ENT l S UNSUCCE S S �-UL .  

GROUF' 
SPEC. I F  l C PHYS l OLOC I C/,L 

�n::0::,::-,/;:1:-:- ,�-:--_--:-:-r o-:!'-'t"", :'27JJ:-_ �!-:A":':. :7.�-:6:-.:.:-:, �-: ---�------------------L---------·--- - --3 1 --3 

) 



, . , 

REV RULE CON D I T l ON/I'"ALFUNCT I OI'J 

3 1 - 2 5  I NC REASE I N  PC02 

A .  �) . 6  M-1 HG 

8 ,  �7 . 6 /'of-1 H G  AND UNABLE 
TO DECREASE 

c .  .::_1 0  /'oT-1 HG 

1-

3 1 - 2 6  PCOt I NS TRUMENTAT I �j 
FAT URE 

RULE NUMBE RS 3 1- 2 7  
THROUGH 3 1-34 ARE RESERVED 

1-� I S S J ON REV DATE 

SECT I ON 3 1  - AEROI-IE D I CAL - CONT I N UED 

NA SA - Manned S p ace:raft Center 

MISSION RULES 

PHASE RUL ING 

LALf'iCH A . l .  CONT I Nut: M,I �S I ON 

ALL 2 .  CONT I NUE M I SS ION 

CHA�GE LiOH Ct� I S TER 

LAUNCH B. l .  CON T I NUE M I SS I ON  

ALL 2 .  C(t-JT l NUE M I S S  I ON  

(A) OPEN S U I TS AND BREATHE 
FROM CAB I N  

( B )  CHANGE SECOND L iOH 
CANI STER 

(C) TEST PC0 2 S ENSOR 

LAUNCH c .  1 .  CONT I NUE M I S S I ON 

.ALL 2 • TERMI NATE PHASE 

ENTER NEXT BEST PTP 

ALL CONT I NUE M I SS I ON 

S E C i J ON 

A .  

8 .  2 .  

GROLJP 

CUE S / :  IOH"S  -
! W·'·nw. -�--l 

PC02 Sf !r:JULD 
I 

Df- C��C 'o:- � r·� : .. L(Y, ; 
'2 I""\ HG VI! .,.t 1 i r-: 3 0  �� lN! 'T E: �; · I  

L i OH  cr-�; ; I :-;r��s t;; : :,:, 
_
_ : ;,n 

II BE CHN<G[[ 
PRt:SSUR I Z t D  C.Ali ! r , ,  

- · - -

APOLLO 9 f i NA 1 2 1 1 5/ 6 8  AEROI-'E D I  CAL SPEC I F I C  - EQU I P/>'ENT 
- ' 



�: 
' ;,.,._ __ 

{ .'-

�f V I TEl� 

3 1 - 3 )  t-'EAS Dt:SCR I P T I O':! 
v E LE CT ROCARDI OGRAM 
\ 
' E LECTROCAAD I OG RA'-1 

·' 

�' E l.ECTROCARD I OGRAA 
/ 

\ ' C02 PART I AL PRESSURE 
II 

V S U I T f..AB I N  DELTA PRESS 

ORAL TEi'..PE RATURE 

LJ.1 

v· V C02 PARTIAL PRES SURE 

I \0., I t:LECT k:OCARDIOGRAJ--1 t� ) - t t'· .,t .... . \i-' 
v ' ' PNEU�()(;RA'-1 

_PLSS 

t,YP ,_SS ELECTROCAR DI OGR.o!,"' 

SECT I ON  3 1  - AER�EDI CAL - CONCL UDEO 

NASA - Man ned Spacecrnft Center 
M ISSION RUUS 

�BOARD 1RANSDUCERS 
Cu 0 0 6 0 J  NOT D J S P LAYf: D  

CJ0 0 6 1J r-,;)T DI SPLAYED 

CJ0062J 
f 

�.or DJ SPLMED 

CJ000 5P !.'f TER CCi-'H')N 

CF0003P N:JT DI SPLAY ED 
CL I N I CAL 

TcifRI·\01-E TEk 

CJ 0 2 0 0R NOT D I S PLAYED 

CJ 020  l R  N::T  D I S PLAYED 

CJ0 2 0 2 R  �.OT ) ! S PLAYED 

GF 1 S 2 1 P  ME TE R 

GT9 9 99 t-nT DI '-iP..AYE D  

N::>T D I S PLAYED 

GT 8 1 2 4J 

.. 

l l ! S S i U :  P . J L 1  
CA1:£._Cf.2Bt PEF[P:�!�f. 

JVA,"<L�ATORY :: 3 1 ·- 1  ) /  l E.  

.Voi\NDATORY : :  5 1 - l S / 1 &  

I"ANDATORY::  ', l - 1 5 / 1 6 

H I GHLY DF.S I RABLS:: S l - '/1 ? /  / '2 ·-: 

H I GHLY DE S I RASLE "� l ... 5/ 1 r� 

�ANDATORY :: 3 1 - 7 0  

H I GH LY DE S  I Rf\BLE 3 1 - 1 7 

H I UiLY DES I RABLE 3 1 - 1 7  

H I GH LY DE S I F<ABLE .l l - 1 7 

H I GHLY f<tcS I RJ\BLc. 

d i GH LY DE S I RAB LE 3 1 - 1 ', / l b  

�H GHLY DLS I RABL E  3 1 - 1 7  

�V·NDATORY .. J l !._:,/ l h 

1 
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32 C OMMU N I C A T IO N S /  

I N S T R U ME N T A T I ON 

-- ------------��------------�---------..,....,.------ -- -.----- . 
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RE V I TEM 

S E C T I ON 32 - COMMUN I CAT I ONS AND I NSTRUMENTA T I ON 

N A S A  - Manned Spacecraft Center 

MISSION RULES 

GENERAL I 
3 2- 1  TO I N I T I ATE AND CONT I NUE THE FOLLCJI..: I t-G M I S S I ON PHASE S ,  THE CSI�, LM, AN D  EVA CO'·'MUN I CAT I ONS AND 

I NSTR�ENTAT ION SYSTEMS 1•\UST PROV I DE THE FOL LO\� I f\G  M I N IMlM CA?AB l i.. I T I E S : 

A. l.AUNCH 

THt:KE ARE �.0 CCI'-Y-'U� I CAT I O.'.:S / J NS TRLMENTAT I ON FA I LURES - FOR WH i CH THE lAUNCH / I NSf.RT I O; PHASE W I LL 
BE TERM I NATE D .  

B .  f,L L PHASE S  EXCEPT LAUNCH 

1 .  CR I T I CAL m�BOA.�D D I S P LAY S  

2 .  niO-�IAY VO I CE CO'"M B E TWEEN AL L CREI'f.-1EN/SPACE C RAFT . NOTE : TH I S  t-'AY B E  SAT I S F I ED BY lMB I L I CAL 
I NTERCCM EXCEPT FOR THE DOCKf.D DPS BURN, E VA, OR RENDE ZVOUS . 

3 .  TWO-WAY VO I CE CO'>'M BE TV.JEEN CSM OP. LM AND MSFN DUR ! f\G  ALL OOCKED ACT I V I T I ES AND BETWEEN BOTH 
SPACEC RAF T  AND MS F�i DUR i f\G  li'JOOCKED ACT I VI T I E S .  

C .  RENDEZVOUS. 

1 .  TWO-WAY VOl CE Cc:t-1� BE �IE Er� CSI-1 AND LM W I TH BACKUP 

2 .  LM AND CSM OPE RAT l �L TEU:'J.',ETRY 

3 2 - 2  LM DFl DATA I S  MANDATORY T O  L I F TOFF, B U T  LOSS OF DF I DATA W I LL NOT C��S TRAIN CSR I TAL PHASES ( A  KSC 
tiOLD RES PONS I B I L l TY) . 

32 - 3  THe M I SS ! �  W I LL BE C�H I NUE D W l Tii THE LOSS O F : 

A .  E ! TIIF:R O R  BOTH THE CSI'\ AND THE U-1 UPDATA L I NK 

B .  E I THER OR BOTH n1E CSM /IND THE LM CAUT I ON  AND WARN U-G S Y S TEM 

(; ,  THE CSM DATA S TORAGE EQU I P,"'1ENT 

D.  PLSS TE LEMETRY 

3 2 -4 S -BAND �E-WAY R E LAY I S  E XPLA I NE D AS :  

A .  PLANNED - CSM 

B • BACKUP - LM 

3 2 - 5  VHF E VA Cet-'Mlt.l l CAT I ONS P R  l OR I T I E S  ARE :  

A .  PRIMARY (PLA�NED) EMU COMMUN I CAT J �S ARE DUPLEX B ,  EMU TRANSM I T  2 5 g , 7 MHZ RECE I VE  296 . 8  MHZ . 

B .  S EC�JDARY ( BACKUP) EMU C��UN I CAT I �S ARE DUPLEX A, EMU TRANSM I T  2 9& . 8  MHZ RECE I VE 2 5 9 . 7  MHZ . 

R U L F:  NLMBERS 3 2 - 6  "iHROLGH 

32 9 ARE RESERV E D .  

I� I S S ! ON f<EV 

APOL L O  9 F I NAl. 
GROUP PAGE 

.AND I NS TRU�ENT AT I CN GENERAL 3 2 - 1  
----------------w�------------------------�--------� 
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c 

( 

SECT I ON 3 2  - CO'"'�ll'H CAT ! CI'-J S  Jl.ND l NS TRli-\Er-.ITA.T l C·'I - CCNT ! NUED 

N ASA - Manned Spacecraft Center 

oYISSION RULES 
r-�--�--�-----------------------------------------------------------------------� 

Rl V ! Ttl': 

A 32 - 1 0  

A 3 2- 1 1  

!jANAGEMENT j 
CSIV LM/PLSS COI"M �El'IENT 
A. RE CON F J G URAT I ON  Of COI·'i'ii....N l CAT l �  EQU I PMENT DUR I NG  E VA W I L L  BE AVO I DED I F  POSS I B LE . 

B .  Jl.N Y  S /C VHF (A/C VO I CE )  ANTENNA W I LL B E  DEAC T I VATED I F  I T  W I LL B E  RAD I AT I NG WHEN AN OPE RAT m :; PLSS 
IS W I Trl i N  3 . 5  FEE T .  

VO l  CE CONF I GURAT I ON  

A .  LM/CSr-1/MSFN CONFERENCE 

1 .  VHF A S I MPLEX 2 96 . 8  MHZ I S  PR IME EXCEPT : 

(A) PRE LAUNCH THRU CY I ,  REV 1 WHERE mE CSM/MSFN LOOP W I LL BE DUPLEX B . 

( B )  OVER DS I F  S I TE S  WHERE S-BAND WI L L  BE USE D .  

2 .  S-BJl.ND I S  BACKUP TO THE VHF A AND W I LL BE DOWNL I NKED S IMULTANEOUSLY WHERE PRAC T I CAL . 

3 .  \Hf B S IMPLEX 2 9 5 . 7  MHZ I S  AN ALTERNATE BACKUP TO \IHF A, B UT W I LL B E  USED ONLY I F  REQUI RE D .  

B .  LM/CSM/EVA/MSFN C�FERENCE 

1 .  CSM ONE-WAY RELAY W I TH EMU P R I MARY I S  PLANNED FOR EVA OPERAT I ONS ;  CSM : DUPLEX A1 RECE I VE  A 
ONLY ; LM :  TR.ANSMJ T A, RECE I VE  A AND B .  

2 .  CSM ONE-WAY RELP.Y W I TH  EMU S E CC't--JDAAY I S BACKUP FOR EVA; CSM : S IMPLEX B ,  RECE I VE  A CN LY; 
LM :  TRANSMI T 8 1  RECE I VE  A AND B .  

3 .  LM ONE-WAY RELAY W I TH EMU P R I MARY I S  AN ALTERNATE ; CSM : DUP LEX A, RECE I VE  A ONLY; LM :  
TRANSM I T  A, REC E I VE A AND B .  

4 .  LM OI'..:E-V.'AY RE LAY W I TH EMU S ECONDARY I S  A SECOND ALTERNATE; CSM : S IMPLEX B ,  RECEI VE A ONLY; 
LM :  TRANSM I T  8 1  RECE I VE  A AND B .  

32- 1 2  TE LEMETRY CCI'JF ! GURAT ! �  

A .  S-BAND TELEMETRY I S  PR IME FOR BOTH LM AND CSM EXCEPT OVER S I NG LE AND MOD I F I ED US B  S I TES WHERE 
THE U� DF! VHF TRANS M I TTER "B" 2 3 7 . 8  MlZ W I LL RF I "'FD . 

B .  LM D F !  POS TF L I GHT ANALYS I S  DATA W I LL B E  PREDE TECTI ON  RECORDED FOR SPEC I F I C  EVENTS DUR I NG  LM 
CHECKOUT AND THE RENDEZVOUS . 

32- 1 3  CSM VHF/USB MANAGEMENT 

A .  SPACECRAFT AND GROLJ\ID W I Ll TRANSM I T S !MUL TANEOUSL Y � VHF A 2 9 6 . 8 M-IZ AND S - BAND FOR ORB I T  PHASE . 

B .  FJR CREW RE ST PER I ODS ,  CSM S -BAND ANTENNA B W I LL BE S E LECTE D ,  RTC CAN SW I TCH TO OMN !  D .  

C .  NORI�L CONTROL OF THE S-BJl.ND MODES W I LL BE BY GROIJ'.JD CCM{A.ND , CSM CCM"\W I CAT ! ONS SW I TOt 
POS I T I ON W I LL RE FLECT OUT-OF-S I TE CONTACT CONF IG URAT I ON .  

D .  HIGH POWER MODE ON PM POWER A'-IP L I F I ER W I L L  B E  USED CONT I N UOUS LY 1 EXCEPT DUR I N;  1-(;A TESTS . 
DUR I NG  TH I S  TEST, BYPASS MODE W I LL BE USE D ,  

1-W;s I r;1 J PF 'v' - i  'f>.Tf · -r-:SE:_--C:-::T:-:-1-:-0:-N-·-------------r-
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A 3 2 - 1 4  

S E C T I ON 3 2  - CCt-Y�lN I CAT ! Ct< S  AND I NS TR lJ-\ENTAT i a-J  - Cef.JT ! NUED 

DS E MANAGE.t>�,ENT 

N ASA - Ma nned Spacec raft Center 

MISSION P.ULES 

A. lJ-1 A'lD CSM LOW B I T  RATE TE LEI�ETRY w l  Ll BE R E CORDED Ca-JT ! NlXJUSLY WhEN NOT IN  CONTACT W I TH 
GROUND TE L EI-\E TRY S I TES AND W I L L  BE PLAYED BACK AT LEAST ONCE PER REVOLUT I ON ,  
DUR l NG RENDEZVOUS, 1\0 L M  LOW- B I T RATE DATA W I LL B E  RECORDED ON CS/>1 D S E , 

B .  CM H I GH B I T  RATE DSE RE CORD i t\ISS W I L L  BE MADE DUR i t\IS  THE FOLLO.V I t\IS  OPERAT ! a-JS : 

1 .  LAUNCh 

2 .  S - I VI:l/ CS,'\ S E PARAT I ON 

3 ,  ALL S P S  1-'#./E UYERS 

4 .  DEOR B I T  ,"1/.>J'-.iEUVE R ,  CM /SM S E PAAAT l et<  A'lD ENTRY 

5 .  DTO REQ U I REMENTS ( TBD) 

3 2 - 1 5  C T E  AND M I S S I Ct<  T W,ER 1-\AN.AGEMENT 

A .  C T E  A'lD THE M I S S I ON T I I�ER W I I  L BE C(l\J F I GURED TO CLOCK I N  G E T  FOR F L IGHT : HOWEVE R ,  I F  A HOLD oc;uRS 
AFTER T- 1 5  M I NUTE S ,  C T E  W I L L  NOT BE CORRE CTED lN T I L CCMP LE T I ON OF PO\o/E R E D  F L I G H T .  

B .  CTE: A'lD THE M I SS I ON  T I ME R  W I L L BE AL LO.�ED TO DR I FT ! 5  S E CCX'�DS BE FORE B E H>(; UPDATED, AFTER ORB I T  
I NS E R T I ON .  

3 2 - 1 6  lJ-1 USB 1-\ANI>GEMENT 

H I GH POWER r-\ODE W I L L  BE USE D  CCX'H ! NlXJVS LY DUR ! t-.G PM AND Fl� TRANSM I SS I ONS EXCEPT DUR ! r.G  THE STEERA8LE 
ANTENNA TEST AND MODE 7 CHECK . 

RUL E NU·•BERS 3 2 - 1 7  THROUGH 

3 2 - 1 9  ARE RESERVE D .  

----�----��--···"···-·-·----- -------,..,----...,..,.-----,....----
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SECTION 32 - CO'�i'\LN I CAT I ONS AND I NS T RLI�EN TAT I ON  - CON T I NUE D 

N A S A  - Manned Spacec raft Center 

M ISSION RULES 

RE V RUL:' CO';l, f T I Oti/I�A L FUNC T I  01 i f 'H/\SE -

32-2G  LOS S O F  TWO-WAY D I RE C T  OOCKED 
VO I CE CCWv1 BE TWEEN S/C 

WOOCKED 

RNDZ 

E VA 

�---i�----r-----------------------r----·----

3 2 - 2 1  LOSS O F  VO l CE CQ'v't-1 W I TH 
MSFN 

A, E I THER S / C  

B .  CSM ONLY 

A 32-22  LOSS OF P R I MARY EMU TWO-
WAY VO I C E  CCM'1 

DOCK E D  

EVA 

UNOOCKCD 

RNDZ 

LALNCH 

ORB I T  
( SOLO) 

A. W I TH E I THER LM OR CSM E VA 

B .  W I TH BOTH LM AND CSM E VA 

RUL J r,,; 

I S PECI F IC  M I S S I O N  RU L E S  I 
A. 

B • 

c . 

D .  

A .  1 .  

2 .  
3 .  

4 .  

B ' 1 .  

2 '  

CCN T I NUE r� I Sj..!_� 
00 NOT LNOOCK 

OOCK ASAP 

00 NOT PE Rr'ORM S EPARAT I O'� ,  
_PHAS.li:&z_ OR I NSF.RT I O"<  B UR.!:!._S_ 
I F  AFTER I N S E R T I CN ,  lM 
PERFORMS ALL MANEU\�RS . 

CQ'\JT I Nl£ M I S S I ON  
U�P-A-CTS A S  RELAY BETWE E N  
CDR AND Qvi P  

CONT I NUE M I SS I O'{ 
DJ NOT LNDOCK 

TERMI NATE EVA 

DOCK ASAP 

T E RM I NATE RNDZ AT NEXT 
E X I T  PO I NT 

CON T ! Nl£ M I SS I ON  

ENTE R N�XT BLOCK DATA PO I NT 

A. C0NT I NUE M I SS ION 

CMP OR CDR W I LL ACT AS VO I C E  
RE LAY T O  !..}1P 

B .  CONT I NUE M I SS I ON  

1 .  LMP RETURN TO V I S UAL 
V I C I N I TY OF NEAREST 
CREWMAN . 

2 .  RECONF I G URE TO EMU 
S E CONDARY VOI CE COMM . 

3 .  I F  C�UN I CAT I ON  NOT 
REESTAB L I SHED TE RM I NATE 
E VA 

CUES/t iOT E:: S / C Oi·V·T : H S  

REF f'-1ALF PROC 
LM LOSS O F  \tl FAVO I CE NO . 4 

UTI L I ZE TRA�SFER ll-1B I L I CAL TO 
MA I N TA I N  CO'.Y·�LN I CAT I ONS .  

REF MALF PROC 1f� 
LOSS O F  ��F VO I CE CCH-1 W I TH 
l".s FN t.l8 .  3 

REF �1ALF PROC 5 - 1 8, 5-2t 

...._N���-�:_:_�_o:_��·,:v ! ,, ,-�-:-;9_E 
______ t---------------s_, __ 

c_r_t r_,f_, _______________ +-----------�G�Rr�Jl�IP __________ 4----r_:._G_c 
__ , 

_ CO'·V·�U/'d CAT I ONS MiD I NSTRll 'fNTAT I CN  S Pf C I F I C  3 2 - 4  l E:� ;�· .� . . O�""rr, .:: · 1 }  �- ' � (.) _ . --'------L-..::::.;....::...:.:.!.'-!c:::.. ____________ L_.::.::___;_ _ _J 
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C. 

SECT I ON 3 2  - CCH"\UN J CAT I ONS AND I NS TRLI'\ENTAT I O'<  - CONC LUDED 

A 

RC.V R U LE COl m I T  I 0: J/i·'ALFUI iC T I ON 

3 2- 2 3  LOSS OF E I THER SPACECRAFT 
PCM TELEf.',ETRY AND: 

A. OOBOAAD D I S P LAYS 
NORMAL AND NO 
PEND I N:;  SYSTEMS 
PROBLEMS 

B. LOSS OF CR I T I CAL 
OOBOARD O I S PLAYS 

l ,  CSM 

2 .  LM 

RULE NUMBERS 32-2 � THROUGH 
3 2 - 3 9  ARE RES E RVE D .  

M ! S S JO N  R E V  

N ASA - Mann e d  S p a cecraft Center 

MISSION RULES 

PHASE 

ALL 

UNOOCKED 

RNDZ 

LALtlCH 

ALL 

A . l .  CCN1 . ,�UE M I SS I ON  

REF ALTERNATE M I S S I ON  B 

2 .  DO NOT PERFORM SEPARATION 
MANEUVER 

3 .  LM RETURN TO VI C I N I TY OF 
CSM ASAP 

B . l . (A) COOT J NUE M I SSION 

( B) ENTER NEXT BEST PTP 

2 .  TRANSFER TO CSM 

S E TUP FOR lNWJ"lfD APS 
BURN 

C UE S / iJOT t S  I CO�'t-"ENTS 

• MUST COMP.�E GROUND AND 
ONBOARD SOLUT I ONS V I A  
DSKY AND VOI C E  UPDATE S .  

e MUS T CCM'-'AAD lJN'.W�ED APS 
BURN I N  THE B L I ND ,  

e �ANDATORY/DF I DATA W I LL B E  
R E TR I EVE D ,  

8 . 2 .  W I TH NO DFJ TELEMETRY 
THE U�ED APS BURN 
W I LL NOT BE ATTEMPTED , 

A 

DATE 

2! 1 5 / 69 CCM"'1UN I CA T i  OOS AND I NS TRUMENTA TI CN 

S E C T I ON 

APOLLO 9 

GROUP PAGE --------;---r-----------�---------------------------------;------------------------r---------
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SECT I ON  3 2  - Ca+\UNI CAT I ONS AND I t-lSTRLMENTATl ON - CONCLUDED 

N ASA - Manned Spa cec raft Center 

RrV RULE COND I T  l Qrjjrv'AL FUNCT I Ofi 

3 2 - 2 3  LOSS O F  E I THER SPACECRAFT 

PCM TELEMETRY AND : 

. A. .  ONBOARD D I SPLAYS 

NORJ-.\AL AND NO 

PENDI T'�  SYSTEMS 

PROBLEI--IS 

B .  LOSS OF CR I T I CAL 

O!'�BOARD D I SPLAYS 

1 .  CSM 

2 .  Ll .... 

MISSION RUllS 

PHASE RUL I NG 

ALL A. l .  CCNT I NUE M I SS I CN  
' 

REF ALTERNATE M I SS ION B 

UNOOCKED 2 .  00 NOT PERFORM S EPAAAT I CN  

MANEUVER 

RJ"JDZ 3.  LM RETURN TO V I C I NI TY  OF 

CSM ASAP 

LAUNCH 

ALL 

B . l . (A) CONT I NUE M I SS ION 

( B) ENTER NEXT BEST PTP 

2 .  TRA�SFER TO CSM 

SETUP FOR UNMANNED APS 

BURN 

SECT I ON 

CUES/NOTES / COMMENTS 

e MUST CO!'\PAAE GRO\.ND AND 

ONBOARD SOLUT I ONS V I A  

DSKY AND VOI CE UPDATES • 

e MUST C�D �ED APS 

BURN IN THE BLI ND , 

e MANDATORY /OF I DATA W I LL BE 

RETR I EVED . 

B . 2 .  W I TH NO DFI TELEMETRY 

THE �ED APS BURN 

W I LL NOT BE ATTEMPTED. 

GROUP PAGE 
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Rf V I TEH 

A 3 2 - 4 0  I�EAS DESCR I PT !ON 

UDL VAL I D I TY S I GNAL 

USB R E C E I VER AGC 

USB REC E I VE R  AGC 

USB REC ERROR 

DSE TAPE MJT I ON 

C T E  T IME 

SCE 1 0  VDC 

SCE S VDC 

S C E  20 VDC 

SCE - 20 VDC 

NASA -- M a nned Spacecraft Center 

MISSION RULES 

[t: S M - I N ST R U M E N TAT I O N  R EQU I R E M E N T S  

PCM 

C T 0 2 6 2V 

C T 0 6 2 0 E  

.'v1ETER 

C T0 6 40 F 

CT00 1 2X 

C T 0 1 4SF 

CTOO 18V 

C T00 1 7V 

C T 00 1 5V 

C T0 0 1 6V 

TRANSDUCERS 

/�ETER COI.fv'ON 

TB 

PCM H I  REF 8 5  PERCENT CT0 1 25V 

PCM H I  REF 15 PERCENT C T0 1 26V 

f--·---- -----I----- - GROUP 
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CATEGORY 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

t-0 

HD 

HD 

M I S S I ON RULE REF 

1 3- 1  O B, I DE,  1 !C 

1 3- 1 08 

1 3- 1 08 

1 3- 1 1  

1 3- l l  
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REV I TE�1 

A 3 2-4 1 MEA� DESCR I PT I ON 

PCM OSC FA I L  2 
PCM OSC FA I L  3 

CAL 8 5  PCT 
CAL 1 5  P C T  

ME T 
C &W PWR FA I L  
MAS TER ALARM 

5- BND F\-.'R AJv'P PO 
DCA S rATUS 
L.HF S I G  S TR 
5-BND 5 T PH ERR 
5-BND RCVR S J G  

I 

RE \/ 

S EC T I ON  3 2 - CO'-tlUNI CA( [ ONS Af\D I I'.S TRUMEN TA T I ON - CONC L UDED 

NASA - Manned Spacecraft Center 

MISSION RUlES 

( LM - I NS T RUMENTATION REQU I REMENTS] 

PCM ONBOARD CATEGORY 

GL0422V - - - - - -- 1 OF 2 
G L D423V -- ----- ro 

G L D 4 0 1 V  -- - ---- HD 
G L0 4 0 2V -- - - --- HD 

G L D 5 0 1 W  - - -- --- M 
G L 4 D S4X CAUT I ON HD 
G L 40Ei9X MAS TER ALARt·l HD 

G T0 2 0 1 E  - ----- - HD 
GT044 1X - - ----- M 
G T0 6 19V -- -- --- M 
G T 0 992B - ---- - - HD 
G T 0 9 9W METE� HD 

� 

M I SS I O,\J RULE 
REFERENCE 

2 4 - 2 3  
2 4 - 2 3  

24- 1 4C 
2 4 - 2 2  
24- 22 

24- 1 40 

H !  S S ! C\'J �';<TE SEC T  I O� l  GROUP 
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i V  t r U·1 

N'OLLO 9 

A.C 

ACA 

1\•� G:: L  
ACCU'·\ 
AC S 

AC T 

AD!'.G 
AEA 

AELO 

AFC 
•\f- E T R  

A/G 

AGS 

A L L,S 

AU 

A�\ 
,_...,.-�p 
ANT 

;o;\ 
AOH 
AOT 

APS 

APS 

AR I A  

AS,\ 
AS/\ D 

i'\.SC. 

ATC4 

ATP 

ATT 
AUX 

AZUSA 

BA 

(-,AT 
��DA 
B/1 � 

BRt:;C 
BSE 

B T U  

C/\L 
CAS T S  

CB 

CCATS 

CCI<' 
CDH 
CDfJ 
CCI< 
CDU 
C E S  

C FM 

C ! F  

c J ;.: 
CK r 

C LTC 

(11 
01C 
0-ltl 
C."iP 
C /0 

C 0 2  
COAS 
CO l 
CiJ V·1 

CCX-JF 
CONTROL 

CP 

CRO 

APPEND I X A - ACRO'J'r HS AN[• SYMBOLS 

N A S A  - M a n n e d  S p acecraft Ce nter 

MISSION R U l E S  

ALTER �i>\T I I I; ' " '. iRRU;T 

A H l TUDE CON N-:l, _LER ASS Et-1BL Y 

•\C CC:Li '<.01·\E H'c 

.l.C CU1·1t: ATOR 
ATT I TUGt: c, �J rR( · \��[; ' ·. TAB i l i 7;\T ! O\ SYS TtY 
-'<C TU,\ TLR 
. .e.ux r u 1\RY o I srti'.' --:Ql , i =·:-:u' ' GR,·:.ur 
ABOR T E L f l TROI, I lS ;\ S S L..'-I B L Y  

A�·CENT Hl.1 f t·<E l.AT0 1 l ' lc DlV l CC 
AS�, ! S TANT F L I GHT D l  ;;EC TOR 
A I R  FOR C E.  t ' . ·) flR : .  k S T  RAI J.:Ol 
A I R - rO- GROl ' .  l 
ABOR T GU! OA',(E S Y S H  ' \  
APOLLO LAUr.j�__ d DATA :_, 'r'S Tb�l 

A L T E R t ; \TE 

A'-IP L I TUDE r·\uL>C• I .  AT I ON 
<\'�PERL ( S )  
A�HEN::A 
N�LE OF Al P.f "  
APOl.LO OPE;<A i : Or<S fV•: j[)3Ci0K 
A L ! G�ENT OPT I CAl. Tf LE SCOPE 

ASCENT f'ROPUL :o I ON S Y S T G·i 

AUX I L I A'<. Y  PRllPUL S I O"i S Y S Tfo'1 
APOL LO RNJ;; E I NS I RU1�ENTAT I UN A I  RCRAf' T  

ABORT S e NSOr: ·,s st.�-� J L Y  

A3 SOON AS PR•\C T I CA L  

Ascnn 

t, T T ; TUDE TRNL>Lt; f ! (it, Cll�HRllLLER AS:,Uit:ll Y 
/\L Tt-_R�-l/\ TE TARGET POH JT  
A T T l  TUDE 

A.UX I L l ARY 

E LE C TROI� ! C  TR1\C K a 1 . A�JD VF.CTOR I NS 

S Y S  TEH ( U R )  

BANK ANG L E  

BAT Tt:RY 
BERMUDA (MSf N REMO T E D  S I TE)  
B LOCK HOOSe 
BODY HOUNTlD •\1 , t ruC•E GYf'U 
BEP}-�UDA p,: · 1� t:  SAI- t . T Y  OFF I C E R  

EKlOS T E R SYS i t:J �S l: i  >; i .' H c E R  

BR I T I SH THEf '·'J·L U� I I T  

CAL l LiRA T E  

COUtHDOWN A�.o S TATUS TRANSM l 55 I Or� 

S YS Tt:M 
C I RCU I T  -8Rl:AKER 
cor·�"�\ND I CO'·�·�uN I CAT r CA' •s I AND TEL EY.c. TRY 

SY'.: TL'\ 
COUNTlRC LOCKW I S E  

CONS TAN f DE L TA He� I G H T  

�01·�'-'AND DATA PK.OC ESS O.'< 

,J¥1/·'ANDER 
C\JVJ.il l N.; DATA 1 . " d T 
C W TROL E L ECTR(i,' d CS ', YS TEM 

C U B I C  f t E T PfR M l �UTE 
CUHRAL l r�S f ld.J!-lU<T  AT ! Or� F.AC I L !  lY 
CWi'UTER I NPU T t·'ATR I X  
C HO: U I  T 
C H ! i'F lAUt<C1·1 VUI ! C L E  TES T ((;NDUC fOR 
C0'--'1 \4.ND �\ODULE 
COI'·\' :ANU ·-�)DULE C O �"'U fER 
C•J-f'\1\ND 
('(.(Aj.iNJD 1'\0DULf. P ! LO 
CU TOfF 
CA.R B<'.rJ D I OX ! (•L 
CRE\-1 OPT I CAL A L L / 1 '�-�H S i ·,,H T  
CC!i'd J il:, UiCY  OR B !  f l ! J<;ER T i ON 
CO'..Y•UJ l CA T I CN 
C:t <FER ENCE 
U·1 (.r;c S YS T t.i·b Ut; J NE E R  

C0'+1Vh I C 1\T!  0NS PRU\. t SSOR 
CARI<t\RVOIJ (MSFr: RE.�! _;TED S I TE: ) 

CRYO 
CS I 

CY I 

DAI' 
OB 
DC 
[)( /\ 
DC� 

ODD 

DECt, 

DCCJA 
DeG 
D E SC 
DF I 

Df: 

DKD 
DOD 
DPS 
DRA 
[;k ,  
DSC 
DSE 

D S KY 

DTO 

D/ TV 

ECS 

E D S  

E EC OI� 

Eit) 

EPS 
ERR 
E SE 

E' T R  

r:vA 

lVAP 
E. \/T 

E WA 

F / A  

F C  
F(SH 

F G  
F DA  I 

F-UO 
r wo 
f I G 
1- 1 IH 
FL 
h'·\ 
FPS 
FQR 
F TP 

C RYCGt:�n cs 

COr iC e NT R ! C  S t.QUU�CE I N !  T l . ,  I t:  
\ ·. �· ��.� �\r�D S t �V ! i ' t  'ti�>U�J-

C L � �TRJ-\L t J : i l � l r  : ·�·�\ i 1 Pt-1E��l 
c .  · r :  ! �;,_ ous VU< :· ; · (s L..'-1 

�=- Vt=�n � - l  � - 1 S T S UPr· � · �/ 1 ,(!C< 
(I  i .t r ��·/ J S [  

: n • , J u'\ L  f.. •JTO f � 1 L �, , y  
LJf,"{ltlAND 
D F' I - C T  C:P Pr· �; r 

U I , l 1 / H  � - " '·V-�1-- 1 � L ,  �; v� f LH 
, I : ,  I r A l �- l ,- • • > · I \If ,. 
OFC.C�."N f  f �i', f  � �r_- �:� J T C.:0[ .\s s �  ·-� � � LY  
[)..:., l .  A l_ � .  l k ' /� ' � . ' .  r 'L;\ 1 . ..._ , .  ; , y 

: l t \'�� LO P."·� c. >J T  f l. 1 �'"r: : �  , ' ; '� � � l ' �f � ; r t� l ! ,  · , 
[l XK 
D !C<ED 

Di= SCH. T PR ,-;?Ui S ;..: ,  ::o 'h i c. :-1 
D l SC R t TE R ECOVERY AR E A  
[11\ rt .. R t:CE ! '/1 : ! ,  �J,\ T l iY < 
fll'r.1\:-n c S TM;D:3Y C O' :f ' l .  : ,  R 
[!-'<T A S l ORAGE l:Qll l f  '·\E i> ; 
D ! S f ' j, (  K [ YBO,\RD 

DFTA I LED T E S T  OBJEC T I VE 
D , G I  1 :1L TO TEU�V ! S J ON 

E. � �V J � ()t'�·i�f.NTi�L. L\Jn ROL :> ' J L · � 

," i . c' � t- .•;,- y DF 1 EC T i r  ,' ; ' · -'; '  
E l t :C TR J CA L ,  Ul\/ f P , i�fh · ' ·'-1 , :, �,[} 

c l·A/·�u�·� r �- AT 1 .� ... � JS 
d '  ,-TROCAO:D I - .,�,!;' ,\" 

( -R  � · ,  P �·\ , ��� I TO�� RFC, ! :) f U·< 

U TR:< --VU I ! CUl f,R l·�)f\ l ll lY l i ' , f  r 
ENG J r;:-
EL FC TR ! C/\l. r'< '�·/I'_R �: · ·: 1 '  · '  
EPRO" 
l l_[ �_  TKOr d C  su, ·F \  RT L ,�,__; J r-';.·,; � �-;
R � � �(;E S •\f-UY SUPE R V J S(:R ( ' :�( 

CAl I.OUT )  
U\ )  Tl:RN TES T  h:/c'.;G [  

E X TRA-VEH I CU l AR AC T I V I TY 
EVAPORATGR 

E < T RA-VL H I CULJ\R T PP ;  �"fR 
E. I( T.r;:.-'< - ·:� H J CUlJ\R V I SO>< i\:O S EI" 3 L Y  

F· R WAkD/•\FT  
nrEL  C [ L L  OR f L I •  · H l  NTR ; 
!'L I GHT CCt·' bUS T i r  • ·.r,:..u :  l. l f !  

i �\l ' l l t O R  

F L I GH T  D I RLdOR 
F L I GHT D l REC Tf-R A TT l l UCil 

l r.O I CA TOR 
f l. [ c:�n D 'r ' .,\' ' : r s  GF f I C tR 
� i _ f �HT nY�� � I C S Off: ! Cf R  

f J G UR i::: 

' I RE I N  T HL ';()! E 
nu t1 n 
f REQIJtr;CY l·il-kil , 1 I Oi < 
f f E T  P E R  SECn� ;\ 
F L I GHT QUM. I f f l.;, T ; ,; ;  J Rf.COR!Jf-_R 
i J X[O l t1K0 i T U. P ·n i'i i' 
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N ASA - Manned Spacecraft Ce nter 

MISSION R U l E S  
r-��--��-------------------------------------------- -------------------------------------· ----

1-1 ! ss I I)' -I 

G 

G & C  

G,\S TA 
G B !  

G DA 
GDC 

G E T  

G U !  

GHT 

G."1 TLO 
G & N 

GNC 

Gr\CS 

G �,�o 
G R R  
G S FC 
G T S  
GU ! OO 

! C  
! GA 

I �·1U 
! NJ 

! NS T  
! NV 
! P  
! R I G 

! SO L  
I S S 
I U  
I VT 

JD 

KOH 

KSC 

L B  
LBR 
LCG 

L f S  
LE T 
LGC 

LH2 
LiOH 
U-1 
L"1DE 
L"1P 
L/0 
LOS 
LOX 
l/R 
LV 
L /V  
LVDA 

LVDC 

.>ATE 

GRAV I TY 
GU I DA.'lC E ft,"CJ C Ot<TROL 
G f ,'-',SAL A�.X:- l [ ·:,qul : : .d 1 '<M 6 l ,\T J (',' J .A S S U·�i3 L Y  

GRAr-JCl BM{.:' 'A l S L ·\ � ;n 

G l '>\BAL GR I \ .  A :o � t:H, ·LY  
GYRO i>l SPL  \ (; ·l iP  I .!"!-. 
G ROUNn E L N ' S FD T l ' �E 
GROUND E LAPS E.lJ T l i•\[ or· t Gi< l Tl ON 
G R E E I\"ri i C H  :-·.::-,"<r , 1 1 : �:: 
G R EEN:i l CH '·'fAN T l �1E OF L I FTOFF 
G U I DA'·K E N<D i :N./ I G i\T i u�J 
GASEOUS rl I TRJG t.N 
G U I DANCE i'W\ V I GAT I ON CON T ROL 
G U I DANC E ,  l�>'l.V ! G;U i lii J,  N1D CO'�TR0L SYS TE}1 
GROUND 
G U I DANCE R U  tRtNCL f<t:LtASt 
GODDARD 5 A1 1 .  I L l i ; i 1 1  C � �-HfR 
G I MBAL TR I M  � Y S TEM 
GU I DANCE OFF I CE R  

HYDROGEN 

W/l, T ER 

HE I GHT OF APOG E E  
HAWA I I  
H I GH - B I T-RAT 
H I GH FR f:::QUf::: i,( Y 

HE I GHT OF P ER I G E E  
H I G ri-SPEED 

HER TZ 

! NTERCO'.Y·1UN I CA i I ONS lQU l PI�EiH 
I NNE R G J :�S..\L  A.• I S  

I NE R T I A L  MEAS UREJ.-1ENT UN I T  
I NJEC TOR 
I �;s TR U�kJiT A T  I CN 
1 1--.VE R TER 

J i·1PACT PU ! i ;T 1 ! :( 1 ! : . •, , ,  P R ED I C TGR 
H \ERT I A L  RAF l f :T f  P .'. T UiG GYRO 

I S O LA T l m J 

I NE R T I A L  s :_;Bs fS 1" L'·i 

I N S TRUt·1GH/\T I 0'J UN I T 

i 'HRAVEH I C ULAR T RA', S t  t. R  

J E T-DR I VER 

POTAS S I UM WOROX I DE 
KENNEDY SPACE CENTER 

POUND 
LOW-B : T-R:\TE 
L l  QU I D  ( i )) L !  �..G GA R�',E NT 
LAUNCri E S CAPE SY S T EJ1 
LAUNCI-J ESCAPE TQ\o,1ER 
LM GU I DANCE CWPU T[R 
l i QU I D  HYDROGEN 
L l  TH I U'-1 HYDRO XI DE 
LUNA.R NCOULE 
L.�', DESCENT ENG I �<E 
U·1 M<..OUL E P I  LOT 
L I F TOFf 
L l f\E-Of'-S I GH T  
L I QU I D OXYG Efl 
LEF T / R [Gt1T 
LOW-VOLT/� f:.  
LAUNCH VEH I CLE 
LAUNCH VEH I C LE DATA ADAPTER 
LAUNCH VEH I C LE U I G I T  AL Ui·1PUTER 

SECT f ON 
�-------- -----4�------ -�� 

APOLLO 9 F I �  :A l  1 2 / 1 5 / 5 8  ACROMHS AND SYMBOLS 

I'A L F  
MCC 

:-:D.·\S 

t··� :· 1 f.: I 0 
t � c.: I ) 
' • � r '  
I j\ 1 >  

filC 
r: 1 
�JPV 
ibR 

0 2 
0/B 
ODOP 
OG·\ 
OMSF 
OPS 

GJ�DEAL. 

CX I D  

,· ·;. ( 8  

P/>�·1 

P B  
PC': 
P cw;.s 

P(02 
PDS/DD 

PGA 
PGNCS 

P I PA 

P L S S  
P O  

P0 2 
POS 
POS 
PP,'-1 
p�; s  
PRELN 
PR E S S 
PR J 
PROC 

�'ROP 
PSA 
P S I  
PS I :::l 
PSS 
P TA 
P TP 

I CPOUF 

�-iA Lf-UNCT I ON 

M I � S I ON CONTROL CENTER 

: : . s: . : -;. C A U T I O � I  ANCl \-IM< � W r;  
!·:t:: D I CA L  DA TA ACQU I S I T I ON SY'  ,-i_ i 
: p �,LiAL E �, T �: Y  C fV I C [ 
�/· S T>R E'.'E,' :TS S l:QUF�:CE CCi J TRO L I ER 
,' '/,"UO:,L f' Ut:: L CUTOFF 
i t:\ ] ,"� FI JEL VAl_Vf 
� I Dn i E r J M3AL A X I S  
I � !': R R  I T T I S  LAND 
•'i..l.S h r: r r :STRlJ�ENTA T I O: .  �- u.w . 

EQU I P,�\EN T 

.'"..� N l  FOLD 
1-V\ ! NTE: :ArKE MID O P E RA T I Of l  
,"1 1 S S  l Oll OPERA T I GriS COi·'.P U T f R  
1·'/.�,f.if D 5 PACE F L I GH T  � ' [  T�I()R " 
1-\.",NUAL SE l t r f K EY604RD 
C )�� SPAC;-( RI\FT TE S T  COo'iDUrTU, 
I·WiU,\L HiR U S T Vf:::C TO R  COiiTi-.:OL 
�1U L T f PLEXER 

ri·\ T I OI-IAL AE RONAUT I C S Al<i) S PACF 
AD'� IN  l S TRA T I ON 

\ ',--,1·1i3 I i ;ED CORRECT l VE I"'.A�:E U\ f 
i ,41 JT I CAL M I L E S 
rKlN-P ROPULS I VE VHH 
COE LL I r'T I CAL �ANE \N Ei'( 

oxyl_,Et'� 
ONBOAkD 

OFFSE T DOPP LER A"'D PO�. I t i S, 
OU T E Q  G I MBAL A X I S  
OFF I CE GF MAJ-JNED SPACE F L ! C ' IT 
OX YGUJ P URG E  S YS TE/-1 
OF:fl f i A l. RA. T E  DR I VE E L E C TPC�J I C S  

APOLLO U·\ 

CX I D I Z l R  

Pi\ T� ; � �  �- \ I  R. Ft'� ·  i i '/· � F  

PUL5 E .. �J �PL I ,-IJ!l[ ,' :c:H , J ? T l l,, ; 
PUSrl - b U T TO,'� 
PULSC  COGE ,�:ODUL�•\T I O. 
P U L S E  CODE �lODULi\T f <.-,iJ I�R 1 l�· : JD  

S TA T  I 01' 
P.� R T I AL P::OE S S Uf.: c C AR �,-��, ll l t lX I flE 

PLOTT I NG  D I S P LAY S U BCHA"'NE L/DATA 
D I S TR I B lJ T I Oi'J 

P R E S S UR E  GAR."\EfH ASSE,�:8L Y 
PR I MAR Y  GU I DANCE AND i'W\V I GA T !ON 

CGrJTROL S YS T E:·1 (C S�-1) 
PR I MAR Y  GU lrlNJrE M;D N.-\V l t;M ! ON 

S Y STEI1 (U•1) 
P ULSE 1 �JTEGR.AT J ! <G P C �<DU L U ' S  

A C  C E L E  RCt·1E T E R  
PORTABLE L I FE SUPPO R T  S Y S T rM 

PCI',•I E R  OUT 
PART I A L  P R E S S UR E  OXYG E N  

POS I T I ON 
PR I MAR Y  OXYGE N SYSTEM 
PARTS PER M I LL I ON 
PROPE L LJVJ T QUMJT I TY GAG UK, S Y S TE�-1 
P R E - LAUNCH 
P RES S URE 
P R H-'/I R Y  
P R OCEDUR E 

PROPE L LAN T  
PJ�IER S ERVO f:'l' i . l f '  I tR 
POU�IDS PER S (lliA'<f ! W H  
POUNDS PER $QUARt l t ,CH O J  t-r l::RUiCl 
PAi) S AF E T Y  StJPI-' R" [ S OR 
PUL S E  TOR�JE ASS�MBLY 
PRE FERRED TAR1 , E T  f 'O I �H 

I r>r,Gc 

· -- -- ----+:---·-- ·-A - 2 



;'' ' 

N A S A  - Manned Spacecraft Center 

M I S SION RULfS 

Rf V I TU·� 

PTV 

PU 
PIXS 
PVT 
PYRO 

QTY 

RAD 
RET 
RCS 
RCU 
RCVR 
REF 
REF S.�T 
REQD 
R E TR8 
RE TRO 
REV 
RF 
RFO 
RGA 
R.HC 

R I P  
R L  
RNDZ 
Rp-Rt 
RR 
R R  
R S I  
R SO 
RSVR 
RTACF 
RTC 
RTCC 

S /C 
S C E  
scs 

S EC 
S E C  
S ECC 
S ECS 
SHe 
S ! G  
S LA  
S L Y  
S M  
SI-1JC 
S ODB 
SOL 
SOP 
SOY 
SPAN 
S P S  
S RO 
s se 

S T BY 
sw 
S X T  

T 8  
TBD 
TC 
TIC 
TC E 
TCP 
TDGE 
TDP 

P I  TC .i THRUS T VEC TOR 
PROPE�.L.ANT UT i l i ZA T I ON 
PROPE L t.ANT UT I L I ZAT I ON A�JD GAG ! i\1:; S Y S T EM 
PRESSURc: - VOL U/·�E - TEI-�PERA TURE 
PYROTECHN I C S 

QUANT I TY 

RAD I ATOR 
R E TRAC T 
REAC T I ON CONTROl. S Y S TEM 
RE��TE CONTROL UN I T  
REC E I VE R 
REFERt::NCE 
R E f'FERENCE S TABLE �:EI1 BE R 1-'ATR I X  
REQU I RED 
R E TRO E LAPSED T I I•H: TO REVE RSE BANK 
R E TROF I R E O F F I CER 
REVO LU T I ON 
RAD IO F R EQUENC Y 
R E TROF I RE OFF I CE R  
RA T E  GYRO A S S EMBLY 
ROTA T I ON HAND CONTRO L L E R  
RANGE O F  IMPACT PO I N T 
RO L L  LE F T  
RENDEZ VOUS 
DCM'NR.ANGE Er<RO R  
RENDEZVOUS RADAR 
ROLL R I GH T 
ROLL S TAB I L I TY I N D I CATOR 
RANGE SAFE TY OFF I C ER 
RESOLVER 
R EAL- T I ME AUX I L I ARY C 0'1PUT I NG  FAC I L I TY 
REAL- T I M E  COI·'MAND 
REAL - T I ME C0'1PUTER COMP LEX 

SPACECRAFT 

S I GNAL COND l T I ON l i\1;  EQU I PME N T  
S TA B l l l  ZAT I ON AND CONTROL S Y S TE/1 
S E CONDA R Y  
S F.COND 
SUSTA I NER EI\I; I NE C UTOFF (5- ! VB CUTOFF) 
S EQUENT I AL EVENTS CONTROL S Y S TEM 
SUPER-C R I T I CAL HEL I �1 
S I G NAL 
SPACECRAFT U1 ADAf' T E R  
SATURN LA U"< C H  VE H I C LE 
S ER V I C E  MJDULE 
SERV I CE MJDULE J E TT I S ON CONTRO L L E R  
S PACECRAFT OPERAT I ONAL DATA BOOK 
SOLENO I D  
S TANDARD OPERA T I NG  PROCEDURE 
SHUT -OFF VALVE 
SPACECRAF T P LANN I I•C AND ANA L Y S I S  
S ERV I C E  PROPULS I ON  S Y S TEM 
S UPER I f'iTENDENT RAN:;E OPE Ri\T I ONS 
SPACE SUI T C0'1'�UN I CATOR 
STANDBY 
SW I TCH 
SEXTANT 

T I ME BASE 
TO BE D E T E RI1 1NED 
TE S T  CONDUC TOR 
T E L EMETRY AND CO/·V·IUN ! CAT ! ONS 
CONDENSER EXHAUST TEMPERATURE 
THRUS T CHAYRER PRESSUR E  
TRJ\1\JSPORTA T I ON, DOC K H� AND E X TRACT I W 
T E L EMETRY DATA PROCESSOR 

TE LCc:i'1 
TEl-� 
TFF 
THC 
T i g  
T l l  
™ 
n\G 
TNK 
TOK 
TPF 
TP I 
TRNS 
TRUN 
TTC 

TTY 
TVC 

U/D 
UD L 
UHF 
UNDKD 
US B 

Vc 

Vgx 
Vgy 
Vg z 
VHF 
VLV 
VSM 

WBD 
�IS 
WT 

XFEED 
XM I T 
X/�RT 

y 
Y TV 

z 

SYf.1BOLS 

h 

y 

•1 

d 

> 
< 
<! 

v i  
y E I  
y E I 

,w i N  
n s  
G H  

lJ1 E ECO'� 
TE�\PERA TURE 
T I ME OF FREE FA L L  
T HRvS T HAND CO�HROL LER 

T I �·.E OF !GNJ T l 0'-J 
TRANS LUNAR ! NJ E C T ! O�< 
TE LEI�E TRY 
THER, ''iiL /·�E TERO I D  GARMENT 
TANK 
THRUST OKAY 
T E RM I NA L  PHASE F I NAL I ZAT I ON 
T ER.'� I NA L  P rv\S E  I N !  T I ATE 
TRA'<SFER 
TR UNN I OI< 
TRA"JS LAT I W  THRUS T CONTROLLER 
T ELE TYPE 
THR U S T  VECTOR CONTROL 

UP/ 00\-<N 
UPD A TA L I NK 
U L TR/1. H I GH FREQUENCY 
UNDOCK ED 
UN I F I ED S - BANG 

V ELOC I T Y COUNTER 
V E LO C I TY TO BE GA I NED X-AX I S  
VELOC I TY TO BE GA I NED Y-AX I S  
VELOC I TY TO B E  GA I NE D  Z-AX I S  
VERY H I GH FREQU ENCY 
VALVE 
V I DE O  S�I I TC H I N:;  MATR I X  

�/ ! DE-BAND DATA 
WAS T E  I¥NAGE�\ENT S Y S TEM 
WE I GHT 

C R O S S F E E D  
TR/,�<S�� I T  
TRANSM I T TER 

YAI1 OR Y-AX I S  
YAW THRUST VECTOR 

Z-AX I S  

A L T ! TUDE 
D I FF ERENCE 
F L I GHT PATH ANG L E  
LA T T I TUDE OR PHAS E 
DYNAY I C  PRESSUR E  
APPROX I Mo\T E LY 
DCWNRAN;E D I STANC E 
PLUS OR M I NUS 
GREATER HW< 
L E S S  THA1 J 
EQUAL TO OR GREAT E R  TKA� 
EQUAL TO OR LESS THAN 

LONG ! TUDE 
I NERT I A L  F L I GHT PATH ANG LE 

I NE R T IAL F L I GHT PATH ANG L E  A T  ENTRY 
HJE R T I A L  V E LOC I T Y A T  L NTRY I NTERFAC 

DE L TA VE LOC I TY I N  I NS ER T I ON  
DE LTA BURN TI'�E 
DE L TA ALT I TUDE 

GROUP PAGE �.q S S I O'J R r. 'i L�ATE S E C T  I ()! J 
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APPE ND I X B - D I S TR I BUT I ON L I S T 

N A S A  - M a n ned S pacecraft Center 

MISSION RULES  

01  RE COR OF F L I GHT O P E RAT I ONS 

FA/ KRAFT , C . C . ,  J R . ( 2 )  
SJOBE R G ,  S . A .  
ROSE , R . C. 

KOOfJS , W .  E .  

!J_ J f,HT CON T ROL D l V I S I Ct-< 

FC/KRA.'.JZ , E .  f .  
LUr,Nl: Y ,  G . S . 
CHA R LE SWORTH, C , E .  
GR i fF I N, G . D .  
W I N DL E R ,  1·\. L ,  

FRANK , M . P .  
ROACH , J . W .  
BROOKS , 1·1 . F .  
.'''<I L L E R ,  H . G .  

FL ! GHT CONT ROL OPERAT I ONS B RANQ-1 

FC2 /HARLAN , C .  S .  
FE NDE L L ,  E . l . ( 3 ) 
LE\1! 5 , C . R .  ( 9 )  
E AL I CK , P . L .  ( 3 ) 
PLAT T ,  W . E . ( 3 ) 

F C 3 /ALDR I CH, A . D .  
HUTOH NSON , /L B .  
G LOVE R, R . D . 
LOE , T . R .  ( 2 0 )  
W I L LOUGH B Y ,  B . N .  ( 20 )  
B LA I R ,  W . L .  ( 2 )  

LM SY S TEt-'.S B RANi'-li 

FC4/HA\iN I GAN , J . E .  ( S )  
PUDDY, D . R .  ( 2 0 )  
CARLTO' .J ,  R . L . ( 2 3 )  
EDE L I N , F .  ( 5 )  

_FL I GH T  DYNA'1 1 CS B RNKH 

FC S /BOS T ! CK ,  J . C . 
SHAFFE R ,  P . C .  
L LEWE LYN, J . S .  (4)  

Pf\RKER ,  C . B .  ( 4 )  
PAVE LKA ,  E . L .  ( 4 )  

MI S S I O'� S I MULAT I Ct�S B RANCH 

F C 6 / S r� L L E Y ,  C . B .  ( 2 8 )  

1- H SS I ON CON T RO L R EQU ! REI-IE IHS 

F C 7 / P E T T I T T, G.  I .  ( 2 )  

E XPE R I IHHS S Y STEMS BRANCH 

F C 8 / SAULTZ , 0 . E . ( 1 2 )  

MS F C  F L I GH T  CONTROL OfF I C E 

F L I GH T  SUPPOR f D I V I S I ON 

F S / DUNS E I TH ,  L . C .  

SYSTEI-'6 ENG H;EER ! NG BRA'.J01 

FS 2 / S A T TE RF I E LD, J . l� .  

l D I S T R I BU T I O N  L I S T  j 
O P E RA T l  ONS SUPPOR T B RA."<CI-.:! 

FS4/FRER E ,  J . A . 
SA.\tlORN , S . D . C l S ) 
RANDll.LL , [ .  t. . ( L )  

FS5/STOKE S ,  J . D . ( 3 )  
G I BSON , T . F . , J R . 
G A RJ.vV·.J ,  J . R . ( 2 )  

M I S S I 0N Pl.AI\N l NG ,6/';f) A'<"-LY: < S_ 
D J V  I__i!_ON 

FM/MAYE R ,  J . P .  ( 7 )  
HUS S ,  C .  ( I )  
T I NDALL , H . �l .  

FL I GHT_ AN/\LYS I S  SR/'.NCH 

FM3 /AL L lN , C . F .  ( 1 4 )  

L.AJ.JD I NG N�"-LY S I S  El R,i\NCfj_ 
FM2 / BENNE T T ,  F . V .  

BOLT , W . M .  ( 2 )  
GRlWE S , C . ,\ .  
HAR POLD , J . C .  ( 2 )  

MI\TH PHYS I CS B RA.';CH 

Fr-<Mf".CPhE R S Ct.J ,  J . C .  ( 2 )  

M I SS I ON A.'.JALYS I S  BRANCH 

FM S / BE R RY , R. ( 2 )  

RE f;DEZVOUS A.'<A L  Y S I S B RNKH 

FM6 / L i N E B ERRY , E . C . ( 2 )  
CO�{I·/AY , H .  L. . 

GU I DANC E  N·JD PE RFO.�·�NC E BRA\Oi 

FM7 / CAS S E T ! , M . D .  ( 2 )  

APOLLO TRAd E C TORY SUPPORT OFF I CE 

FM 1 3/ PARTEN , R .  
COLL I N S ,  M .  

LAND I NG AND RECOVERY D ! V ! S J OIJ 

F l/HA�1�AC K, J . B .  ( 8 )  

D I RECTOR O F  FL I GHT CREW 
OPERA T I  O'lS 

CA/ S LAY TON ,  D . K .  ( 2 )  

AS T RONAUT OFF I CE 

C B /SHE PARD , A .  8 .  ( 2 0 �  

FL I GHT CREW S UPPOR T D I V ! S l rn!  

C F/NORTH, W . J .  

GR Wi''. , D . F .  
B I LODEAU , J . II .  
DEi-'HH , �I . E .  ( 4 )  
ALLEN , L . D .  ( It )  
KRAYE R ,  P . C .  ( S ) 
WARREN, O . K .  ( 3 )  

FL I G! i T  CREW SUPPORT D I V I S I C\"� 
l CONl J � .l 1 f D) 

\-:OCJDL ! I<G , C . l i .  
s r  1 l  TH ,  A .  r . 
�:UE f i�JE t ,  H . "- . ( I t)  
::, i·1 1 TH,  ,J • C • 

V�� ROCKE L ,  J . J .  ( 2 )  
O ' Nf l l. L ,  J . \1 . ( 5 ) 
r·. \ :lf. R .  s .  ( 3 )  
M I TCHE L L ,  J .  ( C F K - 1 0 )  � 
COLL 1 .\ S , H . G .  ( C FK - l S J  { 
�CCAF F E RT Y ,  R .  ( C FK- 6 ) J 

CF/ FRN.r� L i t.J ,  G . C .  

pJ REC TOR O F  �E D I CAL RESEARCH 
t,''(:') OPER•� T l  0\S DA 

l.': i D '( J c .  A • •  /•1 . D .  

c;,nt: RSCN , A . D . ,  H . D .  
Z I EG L S CHM I D ,  J . F . , M . D .  ( G )  
PURL I C  AFFA I RS O FF I CE 

1\P .'HANEY , P .  
/•.P 8 / G R F U J ,  D . J .  ( S )  

KS C 

APOLI.O S PACECRA F T  PROGRA'-1 OFF I C E  

PM U.kl ,  G . H .  
S I �-'.Pf: l NSON, S .  H .  

KL E I NKNECH T ,  K . S .  
BOLENDE R ,  C .  H . ,  B R J  G .  GEN . 

PA2 /APO L L O  F I LES 
PD/MAYNMD ,  O . E .  

i 'A i T E Y ,  R . V .  
DENNE T T ,  A .  
RCJW , R .  L .  

PD5/C:OREE , J ,  
PD7 / S E GNA, D . R .  

Kl)l-c'< S ,  R .  
G LNJCY , C . H .  
GU I LD ,  C ,  ( 2 )  
S I LVE R ,  M .  (4 0 )  

PD3 / HA ! t\ES , C .  
PD9/ CR"' I G ,  J .  
Pr: I ? /PE R R I M: ,  C . H .  

TOMBE R L I N ,  J . L .  
KUB I CK I , R . W .  

PD1 4 / [l'f i NGTON ,  H . W .  
Pf / �\�.RR I S ,  O . E . 
P f 2 / C ORCORAN , D . I L  
PF/CIJJ EN ,  A .  
P F 2 / R E E S E ,  H . F .  
PP/MCCL I N TO C K , J .  
f'A/ BLAND , V.1 • M .  ( 2 )  
PT /MAB I AN ,  D . O .  
P T 3 / GOLDENGEUM, D .  ( 2 5 )  
PT4/LOBB , J .  ( 3 ) 
8/·',86 I'H SS ! ON DATA PACK ( I S ) 
PD 1 3 NE S n.10RE�I�D, P 

D I REC TOR OF ENG I NEER I �  AND 
;2' VE L 0 P t!.Q:!l 
EA/ FAGE T ,  M . A .  

GARDJ rJE R ,  R . A .  
CHM'B E R L J N ,  J . A .  
BC!'.JD, A , C .  

E/. 2 / L E E ,  J . B .  
EA4/ BURT , R . P .  
EAS / DEANS , P . •  'L 
E B/KYLE , H .  
E B 3 /TRAV I S ,  D .  

STOK E R ,  C .  
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APPEND I X  B - D I S T R I BUT I ON L I S T  - CO�C LUDED 

N A S A  - Manned Spacec raft Center 

MISSION RULES  

D I REC TOR OF H.G I MT R I t¥; AND 
DEVE LOPr�ErH ( CONT ! t�UED) 
t :B 5 / >IE',/L I N , R .  
f C/ :J: \ l' L l f- ,  R . r .  
E C 3 /I, J l 1 Fr ; ,  R " l ,  

T UCKER, l . l� .  
t:C �/S TUTESM/\N, H . L .  
W 1 Y / l.AUTE N ,  'rl . 
E E /S AWY E R ,  R . S . 
E f: lt/R I EGERT, 0 ,  

JOHrJSON , G .  
,'1 JFORD I R .  E .  
RClTPN·1E L ,  F .  
CC.\'-1POS , A . B .  
D J U Z ,  R . H .  
FEN�:ER, R .  <, .  
WALTER, R . T .  
G I E S t C K E ,  R . L . 

f' E l :?/ LUS E , �L B .  
E E 1 3 / TREMONT, R .  

Ffl1 1 S W'�, C . R . 
EG / i<-,WTON, M .  
EG 2 3 /COX ,  K . J . ,  D R . 
EG 2 5 /HNJP:riAY, J .  

WAS SON, C .  
FG 4 2 / R I C E ,  G .  ( 2 )  
EG 4 3 / LEW ! S ,  R . E .  

KURTEN, P . H .  
S ri E L TON, D . H .  

E P/HCS HEEHY , R .  
2: P 2 / T O,.ir6 END, N . A .  

�IOOD, J .  
Hll'\PHR I ES , C .  E .  
HN·V10CK, W . R .  
U-.'·1 B E R T ,  C . H .  

EP4/KARAKULKO, W .  
t:PS/BELL,  D .  

O·IU:S , S ,  
T ROUT , 8 . 

E S / UiAUVUJ, L .  
ES 3 / S  TPOl IH/1L , I, ,  
ES 1 2 7 /SM I I H, J .  
E S 1 2 /G LmiJ, t' . C .  

WE I SS , S . P .  
P/\\ILOS KY,  J . E .  

E X / S I L VE R IA, 1·1 . 
E X 2 1 / RE DO, B .  

FL I GH T  S A FETY O F F I CE 

MSC /SA FRf.NCH, J . C . 
S F  /G REB,',� E L L ,  D .  
K S C /HY VAL.GHN, N . R . 

R E L I AB I L I TY AND C E R T I F I CAT I ON OFF I CE 

f;B 2 M I  L L I A'1S , H. L .  ( 2 )  
D I REC TOR O F  S C ! E rK E  A'JD APPL I CAT I ONS 01)-�eJ. 
TG 5 / �'C':' 
TA/CAL I O, /1 , ,_1 , 

T R.I-1-HOUS TOI'J 

ROBE RTSON, R . L . ( 3 )  
TRW T E CHI:  I CAL I NFOR,"\A'I ! 0 '  .. 
C T r JT E R ,  IVlUSTU : OPE RJ 1 r  ( . . . 1 
I <ORTH /lt·�ER I CA:' POCKWt.Lc. ' .CUS Tm� 

GODDA R D  S PAC E  FL I GH I CENTf : R  

,�,· :o x ,  C . fl . C�!  
CODE 8 2 1 . 1  
�V>J'J � :ED FUl,fH OPf' R/ "T f ' '' :S O J ', ' ! ' [ l ·i·J, 
R EOU I R :·:-� H : TS ". f ( l  I • : 

f U.it,EO'( S PAU CEriT i � .  f , < P I IV\ 
1\ T T E r J ,  HO/AS T P n  Of l ( , , )  
CO/DE BUS , K . ,  0� . 
AS -SAT /BARN E T T ,  . ' ( n 
AP-S CO/ BE D D ! �r. F I f: L fl , c 
AP-OPN/BL ACK\400[) I I ! ' ( :; I  
LO/PURCJI ; E ,  R .  · . .  

K<'\PYRNJ,  �/ . , ' .  
LO- OPN/DCNNE L L.Y , P .  
LO-PLr: - 2 /K�< i Gl ! � ,  , . . . . ( 3 )  

HA R R U.G TON, R . n . 
LV/G RUENE , H , , OR . 
LV- Tm- 3 /C)";LfS [ Y , ' 
LS /W I L L ! A"'1S ,  J . J .  
L S - E �G - L /GAS K HJ, R .  ( 4 )  
L S - TOH- 1 /BUCK l E Y (I ,  I 

W I L L !  A�1S ( t, ) 
T S / C LARK, R . L . ( j )  
AP-SYM/M('()RE, A . H . r t, )  
I N/S E NDLE R , K .  ( S )  

SO/GORI.V\I'J, R .  ( 3 )  
I S -TSH2/CLARK, 8 ,  

BEASOJ, W .  P .  
PS K/MOR S E ,  A . E .  
KSC H l SS ! ON D I RECTOR ' S  OFF I C E ,  R 3 1 ? 1  NSO BUx; GAE C / LOPRES T I ,  R. ( 1 0 ) ,  R l 0 � 7  MSOB 

�'ARSHAl�L S PAC E F�J..0>-j T  C FJHER 

.'�S FC/ I -.'•10-1·1G F: , .'·H · s r nr '  r!P E R /l.T I Of6 OFF I CE ( .l O )  
OFF I C E �W,NC:O S PACEF L I GHT 
MU E L L ER , G . E . ,  0� . 
PH I LL I P S ,  S . C . , ��A.J . :; c r . _ 
S CHN E I D E R , ',-/ , C .  
ALLER, R . O .  ( 1 2 ) 

DOD HS F SUPPORT OFF I C E PAFB f LA  
OLSON, R . G . ,  CO L .  ( 5 )  
FRES E ,  F . J . ,  JR . ,  COL . MC ( 2 ) 
DCMS-N/DEN<HAI'J, J . ,  C!<PT ,  
ETOOP- 2 PAFB FLA, 3 2 9 2 5 ( 5 )  
M I T LABORATOR I E S BOSTON, ,"\AS S ,  

l h V I r <S, J .  ( 1 2 )  
C OPPS , E .  ( 2 )  
SP,ARS , I I ,  

M!RHi AY ER I C!>N ROCKWE LL, D0'.,'�JEY ,  CAL I F . 

POTTS, J . R .  CODE A B 7 0 ( l )  

GRLI·\YN-1 A I RCRAFT H.G I NEER H,f; COR P .  1 BE THPAGE 1 NEV.' YORK 

P RA T T ,  R .  0 5 ) 
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APPEND I X C - CI-W.GE CONTROL 

N A SA - Manned Spa cec raft Center 

MISSION R ULES 

I CHAN G E  CONT R O L  I 
1 .  D I NTRODUC T I ON 

1 . 1  PURPOSE 

1 . 2  

THf: P1 1'< f"l '"\n· ( 'F T> ! J 5  A P PEN':'> J \ I S  TO [iE L H;FATE Ci-<.!iN::; E ( (t , TROL PROC EOURES FOR THE AS-504/ 1 0 4 / LM - 3  
M I S S I ON k v Lb . i n i S  'r. l l.L , <SURE THE PROPER COORD ! t<Al l l ' l ( ·F O<.A: .G E S ,  PR OV I DE A RECORD OR PROPOSED 
CHA\GES ( I  NC LU,) I r.r, THE RXr I 1r�t. L E  FOI:! 1·\AK I r;r; THEI·\ ) ,  AriD d I iL PROV I OE A MEANS FOR PRCMU LGAT I �  

I ND I V I DUAL RULE UPDAT E S  BETI-IE E'·� R E V I S ! Or;s ( I NT E R W, C H \/ f', E S ) , 

E F FECT I V I TY 

DECEMBER 1 5 , 1 9 6 8  

2 .  0 O-JAr.GE PROCEDUR E S  

2 . 1  S U BI� l ' S I O' <  OF f· t: · ,r :-s 

PROPOSED CH.AJ-.GE S ARF Sc> l  J :: J TF D  FRC\'·1 ANY I ND I V I DUAL OR QP(,AN ! ZAT I ON �AV I �..I� A VAL I D  UJPU T ,  CHAr.GES 
OR I G I NAT I �  OUTS i nE T 1 'E �- l ! I,HT COIHROL TFA.Iv\ W I L L B E  sun: q f TUI r: I R EC TLY TO THE ASS I S TANT F L I GHT 
D I R ECTOR (AFD) . �,JiA/�;E S  0 R I G I NAT I �  \� ! TH I N  THE F L I GH T  CCNTROL TEAI'l W I L L B E  SUB"1 1 TTED TO THE 
AFD V I A  THE PR I ": ·  1·\ I S S I ON OPE RAT I ONS COIHROL Rro�. (�11)Cf- • t '(JS I T I ON CONCERNED . 

2 . 1 . 1  � 

PERSONS DES I R I NG TO SUB'1 J T  A PROPOS ED CI-W-.GE W I L L CQI�,PLETl ALL J T�\S ON THE FORM SHOWN I N  
F I GURE C- 1 (r'ORJ·1 ,..�u c. f B t:  TYPED) . ADD I T I ONAL PNlES 1-'AY B E  USED I F  THE S PACE PROV I DED I S  1'-KlT 
ADE QUAT E . THE Ci·�· :PLFTED OR I G I NAL F ORM AND ONE COPY W I LL THfJ< AE FORWARDED TO THE AFD , 

THE AFD W I LL REV I EW THE FORJ� FOR C�P LE TENE S S  AND PROPER ,.. 1 S� ·  I m� RULE FOPJAAT , AND MAKE 
CORRECT I ONS AS RtQU I RED , THE OR I G I NATOR W I LL BE ADV I S ED OF ANY S UC H  CHAr.G E S . 

2 ,  2 APPROVAl. 

2 . 2 . 1  COOR D I NAT I ON 
THE OR I G I NATOR OF T1-1E CHAr.GE 111\Y Ol.lTA I N P R E L U·H NARY COOClJRr� U.C f: S .  THE A FD W I LL, HCMEVER, OBTA I N  
FORMAL CONCURR E/ Jf l  S 0 1 '  D I SAPPROVALS (VER BAL L Y OR B Y  H< f T I AT f r¥; )  f RC\'� THE NECESSAR Y PERSONNE L ,  
VERBAL CONCUR REIK E S  W I L L  BE I ND I CATE D  I N  THE APPRO P R I AT E  S J W A TU R E  BOX , 

2 . 2 . 2  S ! GNO F F / D I SAPPROV� 

' JPCJ'� C B TA I IH N(;  rt :l' P t:QlJ I ' ' ED CO�'iCUR R E i K f ", t:P N!I'; A T I VE cn.''l-'F:t i T '; , HiE AFD W I LL PRESENT THE PROPOS ED 
CHA.I'lGE TO THE F l . l Gt1T D I REC TOR FOR f i NAL .ll P P ROVAL OR O I �Af'PROiit. L .  THE A F D  I".AY S I G N  O F F  OR 

D I SAPPROVE PROPOS UJ CHAI-t . E S  IN THE ABSENCE O F H I E  Fl I C H T  0 I R EC TOR . 

2 ,  2 .  3 D I SA PPROVED OWX,ES 

H A CHN.G E IS D J :,APPROVED THE AFD W I L L  R E TUR�< THE COPY TO THE OR I G I NATOR . THE OR I G I NATOR W I LL 
BE R E T  A I /JED FOR 1 UTURE REFERENC E . 

2 . 3  PUB L ! CAT I OI� A"'D G l S T R I BUT I ON O F  I NT E R I M  CHN.JGES 

I NTER I M  CHANGE S  W I LL BE D I ST R I BUTED TO A/J ABBREV I AT E D  D I S T R I BUT I ON L I ST CONS I S T ! tt; OF THE M I SS I CN  
CONTROL TEAM, PE R T I / ,ENT NASA ORGAN I ZAT I ONS ,  AND THE APPR OPR I ATE 'IE H I C L E  CO'JTRACTOR ( S ) . 

3 . 0  R EV I S I ONS 

3 ,  1 DEVE LOPI�,ENT 

3 . 2  

THF AFD \-/ I LL CWP I LE THE E F FE C T !  VE I NT E R � �� C KA!.JGES AND COR REI, T I ONS O F  M I NOR T Y PCX:RAPH I CAL E RROR S 

I NTO CCJI-.',P L E T E  PAGE CKA! l. ES TO HiE BAS I C  OOC LI·\UH .  ("Pf'J  f.r ."1 1 / ;K" CKA!¥� E S  MAY BE USE D  TO CORR ECT 

TYPOGRAPH I CAL E RRORS I F  THERE ARE NO OTHER Ct-'Ai t:. E S  HJ TH� PAGE C O/ K i; R NE D . )  

APPROVAL 

S I NC E  ALL I NTER I M  CHAl'.C E S  ln L L  HAVE R E C E I 'ItD PR I OR CONCURREt;CES A!·olD APPROVAL, ONLY THE FL I G H T  
D I REC TOR ( O R  THE AFD I IJ T H E  F L I GH T  D I REC TOR ' S  ABSENC E )  W I L L  BE REQU I RED TO APPROVE REV I S I ONS .  

3 . 3  I'U B L ! CA T I ON 

3 . 3 . 1  SCHE DULE 

REV I S I O/ , S  W I LL BE 1·\ADE 0'< NJ "AS REQU I RED" BAS I S .  

3 . 3 . 2  D I S TR I BUT I ON 

R EV I S ! OOS W I L L BE PP .I NT E D  AND D I ST R I BUTED THROUGH THE t'-.OR,'�L AD''.! N l S TRAT ! VE CHANNE LS . 

�-: r <: s J O: J  Rf: •; , ;{,T[ S E C T  ! Ci' l  ! . POL!P r>r,r. > --� ---· -1-- ·-----:- ·--------+_;;.=.__ ----------+------ --
APPEND I X C - CHAJ'.s;E COIHROL 
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/,PPEND I X C - Cf"'.A"-(;E CmHROL - CONCLUDED 

NASA - Manned Spacecraft Center 

MISSION RULES 

NASA-MANhED SPACE CRAFT CErJ rE R 
M I S'3 I ON RULE REQUES T/RE V I S  W< 

DATE ----·· · --

RfV RUL£ PHASE RUL I NG 

RAT I ONAl£ : Q NE\1 TE OiN I CAL DATA 0 CLARI F I CAT I (tj  0 TYPOGRAPH I CAL E AAOR 

1/IJ>PROVE O :  __ __,.,..,...�����-::-

ORGJM ZAT J (tj  ExT COGNI ZA'-lT BRA'<Oi CH I EF 
OR I G I NATO R :  -----

NAI'E 

AFO: I tlse : ___ f F I DO: I c.u l oo :  __ , RE T RO :  __ GNC : __ _ 

IIII S C  J G U  1 5 � '5 f J U l  Ill ) 

I>J>PROVEO: 

llO Tl:: 5 I CCI'-M:N TS 

I I 

Fl i GH T  D I RE CT'JR 

EECcw-1: - I  OTHE R : --

F I GURE C- 1 . - M I SS I ON RULE PROPOSED Cr�E RE0UEST FORM . 

M J SS I OI-.1 

APOLLO 9 

R E V  DATE 

F I NAL 1 2 / 1 5/ 6 8  

FEC/T8'} Form 292 ( Ai.: ; oc) 

7 :; I 1 5 

GROUP PAGE 
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