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PREFACE 
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THIS DOCUMENT CONTAINS REVISION B TO THE FLIGHT MISSION RULES FOR 
APOLLO 11 AS OF JULY 3, 1969. REVISION B IS A PAGE CHANGE REVISION 
AND THE PAGES SHOULD BE INSERTED IN ACCORDANCE WITH THE REVISION 
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 ~VING COMMENTS, QUESTIONS, OR 
SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR. LARRY W. KEYSER, 
FLIGHT CONTROL OPERATIONS BRANCH, BUILDING 45, ROOM 638, PHONE HU3-3838. 

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

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

APPROVED, BY: 

CHR I STOP C. KRAFT, JR. ~/ 
DIRECTOR OF FLIGHT OPERATI S 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

• INTRODUCTION & PURPOSE • 

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTROL PERSONNEL WITH GUIDELINES 
TO EXPEDITE THE DECISION-MAKING PROCESS. THE RU~ES ARE BASED ON AN ANA~YSIS OF MISSION EQUIPMENT 
CONFIGURATION. SYSTEMS OPERATIONs AND CONSTRAINTS' FLIGHT CREW PROCEDURES' AND MISSION 
OBJECTIVES. THE DIRECTOR OF FLIGHT OPERATIONS. MANNED SPACECRAFT CENTER. HOUSTON. TEXAS. HAS THE 
OVERALL RESPONSIBI~ITY FOR THE PREPARATION. CONTENTS. AND CONTROL OF THE FLIGHT MISSION RULES. 

MISSION RULEs CAN BE CATEGORIZED AS GENERAL AND SPECIFIC. GENERAL MISSION RULEs CONTAIN THE 
BASIC PHILOSOPHIES USED IN THE DEVELOPMENT OF THE FLIGHT MISSION RULES. SPECIFIC MISSION RULES 
PROVIDE THE BASIC CRITERIA FROM WHICH REAL-TIME DECISIONS ARE MADE AND WILL BE FORMATTED AS 
FOl.LOWS---

A. THE CONDITION/MALFUNCTION COl.UMN DEFINES THE FAILURE. 

B. THE PHASE COLUMN IDENTIFIES THE TIME INTERVAl. IN WHICH THE CONDITION/MAl.FUNTION OCCURS. 

C. THE RULING COl.UMN DEFINES Fl.IGHT CONTROLl.ER ACTION AND/OR PROCEDURES THAT MUST BE 
ACCOMPLISHED AS A RUSULT OF THE CONDITION. 

D. THE CUES/NOTES/COMMENTS COLUMN PROVIDES THE FLIGHT CONTROl.LER WITH ADDITIONAL INFORMATION 
CONCERNING THE CONDITION/MALFUNCTION AND/OR RULING. 

MISSION REV DATE SECTION 

APOLl.O 11 FNL 5/16/69 INTRODUCTION ANC 
PURPOSE 

GROUP PAGE 

1-1 



REV ITEM 

1-1 

NASA - Manned Spacecraft center 

MISSION RULES 

SE'TION I - GENERAL GUIDELINES 

----------------------
I OMSF GENERAL RULES I 

MISSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWN. FLIGHT. RECOVERY. AND DURING PRELAUNCH 
TESTs WHEN APPLICABLE. FOR A LUNAR LANDING MISSION. RULEs WILL BE APPLICABLE UNTIL RELEASE OF 
THE FLIGHT CREW. FLIGHT HARDWARE. AND LUNAR SAMPLES. WHICH~VER OCCURS LATE~. 

1-2 THE DIRECTOR OF FLIGHT OPERATIONS AND THE DIR~'TOR OF LAuN'H OPERATIONS OR THEIR DESIGNATEu 
REPRESENTATIVE WILL INSURE 'OORDINATION OF THEIR RESPECTIVE MISSION RULE 'HANGES WITH THE 
MISSION DIRE,TOR AND OTHER APPROPRIATE ORGANIZATIONS. 

1-3 FOLLOWING THE COOT OR FRT. WHICHEVER OCCuRS FIRST. MISSION DIRECTOR APPROvAL ANO 
WILL BE REQUIRED ON ALL RULES CHANGES AFFECTING SAFETY. ACCOMPLISHMENT OF TEST 
DEVIATIONS FROM THE NOMINAL MISSION AND PRELAUNCH cONSTRAINTS. CONCuRRENCE MAY 
VERBALLY IF TIME CONSIDERATIONS SO DICTATE. 

CONCURRENCE 
OBJECTIVES. 

BE OBTAINED 

1-4 DURING THE 'ONDUCT OF THE MISSION. THE MISSION DIRECTOR wILL BE ADViSED OF ALL RE'OMM~NDATIONS 
THAT INVOLVE CHANGtS TO---MISSION OBJECTIVES. MISSION ~ULES' FLIGHT PLAN 'ONTENT' OR 
LAUNCH/FLIGHT SAFETy. 

1-5 WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY. THE COMMAND PILOT. THE LAUNCH DIRECTOR. FLIGHT 
DIRECTOR. DOD MANAGER FoR MSF SUPPORT OPERATIONS. AND THE MISSION DIRECTOR MAY TAKE oR RECOMMEND 
ANY ACTION REQuiRED FOR OPTIMUM CONDUCT OF THE MISSION. 

1-6 THE COMMAND PILOT. SPACECRAFT TEST CONDUCTOR. LAUNCH VEHICLE TEST CONDUCTOR. SPACE VEHICLE TEST 
SUPERVISOR. LAUNCH OPERATIONS MANAGER. LAUNCH DIRECTOR. FLIGHT DIRECTOR. DOD MANAGER FOR MANNED 
SPACE FLIGHT SUPPORT OPERATIONS. OR THE MISSION DIRECTOR MAY REQUEST A HOLD FOR CONDITIONS 
wITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY. 

1-7 DURING THE COUNTDOWN. THE LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND RESPECTIVE CENTER 
OPERATIONS MANAGERS SHALL PROVIDE TECHNICAL ADVICE AND SUPPORT DIRECTLY TO THE LAUNCH OPERATIONS 
MANAGER AND LAUNCH DIRECTOR. THE LATTER TWO WILL KEEP THE MISSION DIRECTOR FULLY INFORMED OF 
PROBLEMS AND PROPOSEu SOLUTIONS. DURING THE FLIGHT PHASE OF OPERATIONs. SiMILAR SUPPORT AS 
REQUIRED WILL BE PROVIDED TO THE FLIGHT DIRECTOR AND THE MSC DIRECTOR OF FLIGHT OPERATIONS. THE 
MISSION DIRECTOR WILL BE KEPT FULLY INFORMED BY THESE INDIVIDUALS OF PRoBLEMS AND PROPOSED 
SOLUTIONS DURING THE APPLICABLE PHASES OF THE MISSION. 

1-8 WHEN TIME PERMITS. THE FAILURE OF A MANDATORY OR HIGHLY DESIRABLE ITEM WILL BE REPORTED TO THt 
~ISSION DIRECTOR BY THE LAUNCH DIRECTOR OR THE FLIGHT DIRECTOR. THE INITIAL REPORT WILL INCLuDE 
THE POSITION OR FACILITY THAT OETECTED THE MALFUNTION. SUBSEQUENTLY, THE MISSION DIRECTOR WILL 
~E INFORMED OF ESTIMATED TIME TO REPAIR AND RECOMMENDED PROCEED. HOLD. RECYCLE. OR SCRUB ACTION 
AS IT DEVELOPS. 

MISSION REV DATE SECTION 

APOLLO 1 B 7/3/69 GENERAL 
GUIDELINES 

GROUP PAGE 

OMSF GENERAL 
RULES 1-2 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION I - GENERAL GUIDELINES 

1-9 IF A MANDATORY ITEM FAILS DURING THE COUNTDOWN. IT WILL BE CORRECTED PRIOR TO LAUNCH. HOLDING OR 
RECYCLING THE COUNTDOWN AS NECESSARY. IF A MADATORY ITEM CANNOT BE CORRECTED TO PERMIT LIFTOFF 
WITHIN THE LAUNCH WINDOW. THE MISSION DIRECTOR MAY PROCEED WITH THE LAUNCH AFTER APPROPRIATE 
COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS. GENERALLY THE LOSS OF A 
MANDATORY ITEM WILL RESULT IN A SCRUB. 

1-10 AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTOR. ONLY THE MISSION DIRECTOR MAY SCRUB 
THE MISSION. FuRTHER. THE MISSION DIRECTOR RETAINS THE PRIMARY AUTHORITY TO DOWNGRADE A 
MANDATORY ITEM. THIS AuTHORITY SHALL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTER APPROPRIATE 
RECOMMENDATIONS FROM THE pROGRAM MANAGERS. LAUNCH DIRECTOR. AND FLIGHT DIRECTOR. 

1-11 CONSIDERATION WILL BE GIVEN TO THE REPAIR OF ANY HIGHLY DESIRABLE ITEM. BUT IN NO CASE WILL THE 
LAUNCH BE SCRUBBED FOR ANY SINGLE HIGHLY DESIRABLE ITEM. IF TWO OR MORE HIGHLY DESIRABLE ITEMS 
FAIL AND/OR OTHER AGRAVATING CIRCUMSTANCES OCCUR. THE MISsION DIRECTOR MAY SCRuB THE MISSION 
AFTER COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS. 

1-12 THE COUNTDOWN WILL NOT BE HELD NOR THE LAUNCH SCRUBBED FOR FAILURE OF DESIRABLE ITEMS. 

1-13 wHENEVER POSSIBLE. THE LAUNCH SITE AND MCC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRING 
PRIOR TO LIFTOFF. IF THE MCC LOSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUT. THE MCC 
WILL CONTINUE ON THE LAuNCH SITE READOUT. THIS IS TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS 
(LISTED IN THE FLIGHT MISSION RULES) UPON WHICH MISSION RuLES ACTION IS TAKEN. IN THIS CASE. A 
HOLD MAY BE CALLED TO EVALUATE THE PROBLEM. 

1-14 THE COUNTDOWN WILL CONTINUE WHERE POSSIBLE CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLEM. 

1-15 WHERE POSSIBLE. ALL MANUAL ABORT REQUESTS FROM THE GROUND DURING FLIGHT WILL BE BASED ON TWO 
INDEPENDENT INDICATIONs OF THE FAILURE. CREW ABORT ACTION WILL NORMALLY BE BASED UPON TWO CUES. 

1-16 PRIOR TO LIFTOFF. THE DIRECTOR OF LAUNCH OPERATIONS WILL BE RESPONSIBLE FOR ALL ACTIONS IN THE 
EVENT OF LAUNCH SITE' EMERGENCIES. EXCEPT FOR RECOVERY OPERATIONS OF SPACECRAFT AND CREW 
RESULTING FROM A PAD ABORT. 

1-17 THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM 
IS ARMED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL 
TOWER. THE CRITERIA FOR SENDING AN ABORT REQUEST WILL BE ESTABLISHED IN THE LAUNCH RULES. 

MISSION REV DATE SECTION 

APOLLO 11 FNl 5/16/69 GENERAL 
GUI DELI NES 

GROUP 

OMSF GENERAL 
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REV ITEM 

NASA - Manned Spacecraft center 

MISSION RULES 
SECTION I - GENERAL GUIDELINES 

1-18 FROM LIFTOFF TO TOWER CLEAR. THE LAUNCH DIRECTOR AND FLIGHT DIRECTOR wILL HAVE CONCuRRENT 
RESPONSIBILITY FOR SENDING AWABORT REQUEST. THE CRITERIA fOR SENDING AN ABORT RE~UEST DURIN~ 
THIS PERIOD WILL BE eSTABLISHED IN THE LAUNCH AND FLIGHT RULES RESPECTIVELY. 

1-19 THE LAUNCH OPERATIONS MANAGER WILL INFORM MCC WHEN THE SPACE VEHICLE CLEARS THE UMBILICAL TOWEK 
BY SAYING "CLEAR TOWER" OVER ONE OF THE LOOPS FROM KSC TO MCC. 

1-20 IN THE EVENT of NON-CATASTROPHIC SpACE VEHICLE COLLISION WITH 
CONTINGENCIES WHICH DO NOT REQUIRE IMMEDIATE ACTION. THE LAUNCH 
TO EVALUATE THE EXTENT OF THE DAMAGE AND PROVIDE INFORMATION TO 
ACTION NECESSARY AFTER UMBILICAL TOWER CLEARANCE. 

THE UMBILICAL TOWER oR uTHEk 
OPERATIONS MANAGER WI~~ CONTINU~ 

THE FLIGHT DIRECTOR FOR ANY 

1-21 COMPLETE GROUND CONTROL OF THE SPACE VEHICLE pAsSES To THE FLIGHT DIRECTOR WHEN THE SpAC~ 
VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE uMBILICAL TOWER. 

1-22 IN THE MCC. THE FLIGHT DIRECTOR. FLIGHT DYNAMICS OFFICER AND BOOSTER SYSTEMS ENGINEER wILL HAV~ 

THE CAPABILITY TO SEND AN ABORT R~QUEST SIGNAL. THE CRITERIA FOR SENDING AN ABORT RE~UEST WILL 
BE ESTABLISHED IN THE FLIGHT RULES. 

1-23 THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW sAFETY. 

1-24 FLIGHT CREW SAFETY SHALL TAKE PRECEDENCE OVER THE ACCOMPLISHMENT OF MISSION OBJECTIVES. 

1-25 IN THE EVENT OF COMMUNICATIONS LOSS BETWEEN THE MANNED SPACE FLIGHT NETWORK AND THE SPACECRAFT. 
THE COMMAND PILOT wiLL ASSUME RESPONSIBILITY FOR MISSION CONDuCT AS DESCRIBED WITHIN THE FLIGHT 
RULES. 

1-26 THE FLIGHT DIRECTOR. THROUGH THE RECOVERY COORDINATOR. wiLL PROVIDE THE DOD MANAGER FOR MANNED 
SPACE FLIGHT SUPPORT OPERATIONS THE PREDICTED LOCATION AND TIME OF SPLASHDOWN. 

1-27 THE DOD MANAGER FOR MANNED SPACEFLIGHT SUPPORT OPERATIONS IS RESPONSIB~E FOR RECOvERY AND 
COMMAND AND CONTROL OF DOD RECOVERY FORCES. RECOMMENDATIONS. GUIDELINES AND REQuiREMENTS' AS SET 
FORTH BY NASA. WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF THE FLIGHT CREw AND 
SPACECRAFT. 

1-28 THE APOLLO MISSION DIRECTOR IS RESPONSIB~E FOR THE ~IOCONTAINMENT OF A~~ LUNAR EXPCSED 
MATERIALS' LuNAR SAMPLES' AND LUNAR CREws FROM THE COMPLETION OF PRELAUNCrl MICROBIAL SAMPLIN~ 
UNTIL RELEASE OF ASTRONAUTS' SAMPLES. AND MISSION-RELATED ~~UIPMENT' 

RULE NUMBERS 1-29 THROUGH 
1-35 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO II B 7/3/69 GENERAL 
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GROUP 
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NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION I - GENERAL GUIDELINES 

I DEFINITIONS I 

-36 REDLINE---A RED~INE VALUE IS A MAXIMUM AND/OR MINIMUM ~IMIT OF A CRITICA~ PARAMETER NECESSARY TO 
IDENTIFY VEHICLE, SYSTEM, AND COMPONENT PERFORMANCE AND OPERATION. REDLINE vALUES WILL BE 
ESTABLISHED SUCH THAT FuRTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT COU~D ~EAD TO A FAI~URE TO 
ACCOMP~ISH THE PRIMARY MISSION. 

-37 REDLINE FUNCTION---A RED~INE FUNCTION IS A PARAMETER THAT HAS BEEN IDENTIFIED TO MONITOR THE 
FUNCTIONING OF A uNIT TO INSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT IS ACCEPTABLE TO MEET 
THE PRIMARY MISSION. REDLINE FUNCTIONs ARE MANDATORY. 

1-38 PRIMARY OBJECTIVE---A STATEMENT OF THE PRIMARY PURPOSE OF FLIGHT. WHEN USED IN CENTER CONTROL 
DOCUMENTATION THE PRIMARY OBJECTIVE MAY BE AMPLIFIED BUT NOT MODIFIED. DETAILED TEST OBJECTIVES 
WILL BE GENERATED AND AMPLIFIED TO FULFILL EACH MISSION OBJECTIVE, 

1-39 PRINCIPAL DETAILED TEST OBJECTIVE---A DETAILED TEST OBJECTIVE WHICH MUST BE ACCOMPLISHED PRIOR 
TO THE LUNAR LANDING MISSION. ANY PRINCIPAL DETAILED TEST OBJECTIVE NOT SATISFACTORILY COMPLETED 
ON THE ASSIGNED MISSION CAN BE ATTEMPTED ON A SUBSEQUENT MISSION WITHOUT MAJOR IMPACT. 

1-40 MANDATORY DETAILED TEST OBJECTIVE---A PRINCIPAL DETAILED TEST OBJECTIVE WHICH MUST BE 
SATISFACTORILY COMPLETED ON THE ASSIGNED MISSION. FAILURE TO DO SO WOU~D UNDULY COMPROMISE 
SUBSEQUENT FLIGHT SCHEDULES AND/OR REQUIRE SUBSEQUENT sPACE VEHICLE RECONFIGURATI0N. 

1-41 SECONDARY D~TAILED TEST OBJECTIVE---A DETAILED TEST OBJECTIVE WHICH WOULD PROVIDE SIGNIFICANT 
DATA OR EXPERIENCE BUT WHICH IS NOT A PREREQUISITE TO THE LUNAR LANDING MISSION, 

1-42 MANDATORY (Ml---A MANDATORY ITEM IS A SPACE VEHICLE OR OPERATIONAL SUPPORT ELEMENT THAT IS 
ESSENTIAL FOR ACCOMP~ISHMENT OF THE PRIMARY MISSION. WHICH INCLUDES PRELAUNCH. FLIGHT. AND 
RECOVERY OPERATIONS THAT INSURE CREW SAFETY AND EFFECTIVE OPERATIONAL CONTROL AS WELL AS THE 
ATTAINMENT OF THE MANDATORY DETAILED TEST OBJECTIVES. 

1-43 HIGHLY DESIRABLE (HDl---A HIGHLY DESIRABLE ITEM IS A SPACE VEHICLE OR OPERATIONAL SUPPORT 
ELEMENT THAT SUPPORTS AND ENHANCES THE ACCOMPLISHMENT OF THE PRIMARY MISsION AND IS ESSENTIAL 
FOR THE ACCOMPLISHMENT OF THE PRINCIPAL DETAILED TEST OBJECTIVES. 

1-44 DESIRABLE (Dl---A DESIRABLE ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONA~ SUPPORT ELEMENT THAT 
IS NOT ESSENTIAL FOR THE ACCOMPLISHMENT OF THE PRIMARY MISSION. 

1-45 PROCEED---CONTINUE IN ACCORDANCE WITH PRESCRIBED COUNTDOWN PROCEDURES' 

1-46 HOLD---INTERRUPTION OF THE COUNTDOWN FOR UNFAVORAB~E WEATHER. REPAIR OF HARDWARE. OR CORRECTION 
OF CONDITIONS UNSATISFACTORY FOR LAUNCH OR FLIGHT. 

MISSION REV DATE SECTION 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION I - GENERA~ GUIDE~INES 

1-47 COUNTDOWN---THE PERIOD OF TIME STARTING WITH L.AUNCH VEHICL.E POWER UP FOR THE L.AUNCH (O~ 
SIMUL.ATED ~AUNCH) WHICH INCL.UDES SERVICE STRUCTURE REMOVAL.. ~AUNCH VEHIC~E CRYOGENIC TANKING. 
SPACECRAFT CL.OSEOUT. AND TERMINAL. COUNT, 

1-48 HOL.D-POINT---A PREDETERMINED POINT wHERE THE CouNTDOWN MAY BE CONVENIENTL.Y INTERRUPTED. 

1-49 RECYCLE---THE COuNTDOWN IS STOPPED AND RETURNED TO A DESIGNATED POINT OR AS SPECIFIED IN THE 
L.AUNCH MISSION RUL.ES. 

I-50 SCRUB---THE L.AUNCH IS POSTPONED. 

1-5l CUTOFF---THE AUTOMATIC OR MANUAL. COMMAND TO STOP THE L.AUNCH SEQuENCE AFTE~ INITIATION OF THE 
"AUTOMATIC L.AUNCH SEQUENCE START," 

I-52 ~IFTOFF---THE EvENT DETERMINED BY THE INSTRUMENTATION UNIT UMBI~ICA~ DISCONNECT SIGNA~ AND IS 
THE POINT IN TIME WHEN PL.US TIME COMMENCES. 

I-53 ABORT---MISSION TERMINATION BY UNSCHEDUL.ED INTENTIONA~ SEPARATION OF THE SPACECRAFT FROM THE 
L.AUNCH VEHICL.E pRIOR TO ORBITAL. INSERTION. 

I-54 EARL.Y MISSION TERMINATION--- UNSCHEDUL.ED INTENTIONAL. MISSION TERMINATION AT OR AFTER OR8ITA~ 
INSERTION. 

I-55 MEASUREMENT---A MEASUREMENT IS A SPECIFIC DATA CHANNE~ OF INSTRUMENTATION MONITORING A SING~E 
FuNCTION. 

I-56 INSTRUMENTATION---INSTRUMENTATION IS THE EQuIPMENT THAT ACQUIRES' TRANSMITS AND MONITORS DATA 
FOR PERFORMANCE EVA~UATION OF SPACE VEHICL.E AND OPERATIONAL. SUPPORT ITEMS. 

I-57 MISSION PERIOD TERMINATION (L.UNAR LANDING MISSION)--- MISSION PERIOD TERMINATION OCCURS UPON THE 
REL.EASE OF TH~ FL.IGHT CREW. FL.IGHT HARDWARE. OR REL.EASE OF THE ~UNAR SAMPLES TO APPROVED 
PRINCIP~E INVESTIGATORS. WHICHEVER OCCuRS L.ATER, 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 1 GENERAL RULES AND SOP'S 

, GENERAL ' 

1-1 THE FLIGHT MISSION RULEs OUTLINE PREPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT OF 
REAL-TIME RATIONALIZATION REQUIRED WHEN NON-NOMINAL SITUATIONS OCCUR DURING THE TERMINAL 
COUNTDOWN. THE FLIGHT PHASE. AND RECOVERY OPERATIONS. 

1-2 WHENEVER POSSIBLE. THE CREW AND GROUND WILL VERIFY ALL MALFUNCTIONS •. WHENEVER THERE IS A 
CONFLICT BETWEEN SPACECRAFT AND GROUND TELEMETRY READOUTS' THE SPACECRAFT READOUTS ARE PRIME 
(ASSUMING THE SPACECRAFT HAS ADEQUATE INSTRUMENTATION AND THAT APPLICABLE SPACECRAFT COCKPIT 
READouTS ARE OPERATIONAL). 

1-3 SPACECRAFT LAUNCH WILL NOT BE ATTEMPTED IF KNOWN SPACECRAFT SYSTEMS MALFUNCTIONS WILL LIMIT THE 
MISSION DURATION SUCH THAT ACCOMPLISHMENT OF THE PRINCIPAL oR MANDATORY DETAILED TEST OBJECTIVES 
WILL BE COMPROMISED. 

1-4 WHEN A CONFLICT OF FLIGHT PLAN ACTIVITIES OCCURS' THE FLIGHT DIRECTOR WILL DETERMINE THE 
PRIORITY OF ACTIVITIES. 

1-5 IN SOME INSTANCEs, THE SPECIFIC MISSION RULES MAY DEVIATE FROM THE GENERAL GUIDELINES CONTAINED 
IN PART I OR FROM THESE GENERAL RULES. THE SPECIFIC MISSION RULE WILL APPLY IN ALL CASES, AND 
THE DEVIATIONS FROM THE GENERAL GUIDELINES WILL BE NOTED. 

1-6 THE FLIGHT DIRECTOR MAY, AFTER ANALYSIS OF THE FLIGHT. CHOOSE TO TAKE ANY NECESSARY ACTION 
REQUIRED FOR THE SUCCESSFUL COMPLETION OF THE MISSION. 

1-7 MISSION RuLE LIMITS THAT ARE CONSIDERED TO BE INTERIM OR UNCONFIRMED NUMBERS WILL BE UNDERLINED 
IN THIS PUBLICATION AND ALL SUBSEQUENT REVISIONS UNTIL THE NUMBERS ARE CONFIRMED BY THE 
RESPONSIBLE NASA AGENCY. 

1-8 THE SYSTEMS LIMITS LISTED IN THESE RULES ARE THE ACTUAL VEHICLE LIMITS AS WELL AS THEY ARE KNOWN 
AND UNDERSTOOD AND ARE NOT BIASED TO COMPENSATE FOR TIME DELAYs OR INSTRUMENTATION ERRORS WITHIN 
THE SPACECRAFT AND MSFN DATA/DISPLAY SYSTEMS. 

1-9 UNLESS STATED OTHERWISE. MANDATORY AND HIGHLY DESIRABLE INSTRUMENTATION REQUIREMENTS ARE 
SATIsFIED BY EITHER ONBOARD OR PCM CAPABILITY. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 1 GENERA~ RU~ES AND SOP'S 

1-10 MANDATORY SPACE VEHIC~E INSTRUMENTATION FOR THE PURPOSES of F~IGHT MISSION RU~ES MUST BE IN 
CONSONANCE WITH THE FOLLOWING CRITERIA--- (REFERENCE OMSF GENERA~ RULE 1-42). 

A. REQUIRED TO INSURE FLIGHT CREW SAFETY. 

B. REQUIRED TO IMP~EMENT RULES RESULTING IN LAUNCH ABORTS. 

C. REQUIRED TO IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATION. 

D. REQUIRED TO MAKE DECISION TO CONTINUE TO THE NEXT MISSION PHASE. 

THE MANDATORY INSTRUMENTATION LISTINGS IN THIS DOCuMENT WILL BE CROSS-REFERENCED TO THE 
,APPROPRIATE MISSION RuLE MEETING THE ABOVE CRITERIA. 

1-11 THE CRITERION FOR CATEGORIZING INSTRUMENTATION AS HIGHLY DESIRABLE IN THE FLIGHT MISSION RULES 
IS ANY INSTRUMENTATION REQUIRED FOR NORMAL SYSTEMS MANAGEMENT OR REQUIRED FOR F~IGHT CONTRO~ 
DECISIONS NOT IN THE MANDATORY CATEGORY, 

1-12 RF COMMANDS WILL NOT BE TRANSMITTED TO THE SPACECRAFT oR LAUNCH VEHICLE DURING THE LAUNCH PHASE 
UNLESS SPECIFIC MISSION RULES ARE INVOKED WHICH REQUIRE COMMAND ACTIVITy. 

1-13 THE LAUNCH OPERATIONS MANAGER WILL INFORM THE FLIGHT DIRECTOR WHEN THE SPACE VEHICLE HAS CLEARED 
THE UMBILICAL TOWER BY STATING "CLEAR TOWER" OVER CHANNEL 111. 

1-14 THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETY. 

1-15 IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE MSFN AND THE SIC. THE COMMAND PILOT wILL 
ASSUME RESPONSIBILITY OF MISSION DIRECTION WITHIN THE FRAME WORK OF THE MISSION RULES. 

RULE NUMBERS 1-16 THROUGH 
1-23 ARE RESERVED. 

MISSION REV DATE SECTION GROUP 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
sECTION 1 GENERAL RULES AND SOP'S 

, DEFINITIONS' 

1-24 ASAP---AS SOON AS PRACTICABLE (I.E •• AS SOON AS POSSIBLE AND REASONABLE). 

1-25 PTP---A PREFERRED TARGET POINT IS A STRATEGICALLY LOCATED SET OF COORDINATES FOR WHICH THE 
SPACECRAFT SHOULD BE TARGETED IF IT BECOMES NECESSARY TO LAND ON THAT REVOLUTION. 

1-26 ATP--- AN "ALTERNATE TARGET POINT" IS A STRATEGICALLY LOCATED SET OF COORDINATES CHOSEN TO 
PROVIDE A SPACECRAFT TARGET POINT MIDWAY BETWEEN PTP'S. 

1-27 NEXT BEST PTP---A PREFERRED TARGET POINT WHICH CAN BE REACHED BY THE SPACECRAFT WITHIN THE 
CONSTRAINTS IMPOSED BY THE SPACECRAFT PROBLEM CAUSING AN EARLY MISSION TERMINATION AND ALLOWING 
THE BEST POSSIBLE REENTRY AND LANDING AREA CONDITIONS. THE MISSION WILL NOT PRODEED TO THE NEXT 
PHASE UNLESS SPECIFICALLY NOTED. 

1-28 REENTER ASAP---REENTER AS SOON AS PRACTICABLE (I.E •• AS SOON AS POSSIBLE AND REASONABLE). 

1-29 TERMINATE ASAP---REENTER WITH THE MINIMUM TRIP TIME TO AN UNSPECIFIED LANDING AREA. 

1-30 CRITICAL MANEUVERS---FOR THE PURPOsE OF MISSION RULE ACTION. CRITICAL MANEUVERS ARE 
THOSE MANEUVERS REQUIRED TO INSURE CREW SAFETY. THE VIOLATION OF PROPULSION SYSTEM 
BE ACCEPTED AS NECESSARY FOR SUCH BURNS. ALL MANEUVERS ARE CONSIDERED CRITICAL 
LOI2. PLANE CHANGE. DOl. AND MCC's NOT REQUIRED FOR ENTRY CORRIDOR CONTROL. 

DEFINED AS 
LIMITS WILL 

EXCEPT LOll. 

1-31 NON-CRITICAL BURN---A BURN WHICH NEED NOT BE ACCOMPLISHED TO MAINTAIN AN ACCEPTABLE LEVEL OF 
CREW SAFETY. 

1-32 EARLY STAGING---UNSCHEDULED SEPARATION OF THE S-IVB STAGE FROM THE S-II STAGE. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION' 1 GENERA~ RU~ES AND SOP'S 

CONTINGENCY ORBIT INSERTION (COI)--- AN SPS PROPU~SIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION 
INTO A SAFE ORBIT (HP GREATER THAN OR EQUAL TO 75 NM) IN THE EVENT OF AN S~V FAILURE OCCURRING 
IMMEDIATE~Y PRIOR TO INSERTION. OR IN THE EVENT OF DEGRADED S~V PERFORMANCE. 

1-34 S-IVB DESTRUCT PACKAGE SAFING---THE EMERGENCY DESTRUCT PACKAGE IS SAFED BY THE RSO TRANSMITTING 
A COMMAND WHICH PERMANENTLY REMOVES POWER FROM THE RANGE SAFETY RECEIVERS. 

1-35 S-IVB SAFING---A PASSivATION SEQuENCE IN WHICH S-IVB LOX. LH2. AND HIGH PRESSURE SPHERES ARE 
DEPLETED. 

1-36 PRELAUNCH PHASE (PRELN)---THE TIME INTERVAL FROM THE COMPLETION OF THE FLIGHT READINESS REVIEW 
TO LIFTOFF. 

1-37 F~IGHT PHASE---THE INTERVA~ FROM LIFTOFF THROUGH SPLASHDOWN. FOR MISSION RU~E PURPOSES THE 
FLIGHT PHASE IS FuRTHER suBDIVIDED AS SHOWN BE~OW---

A. LAUNCH PHASE--- FROM LIFTOFF THROUGH INSERTION (TBl THROUTH TB4). 

B. EARTH ORBIT PHASE---FROM INSERTION THROUGH S-IVB CUTOFF FOR TRANS~UNAR INJECTION (TLI). 

C. TD&E PHASE---FROM CSM/S-IVB SEPARATION THROUGH ~M EJECTION FROM S~A. 

D. TRANS~UNAR COAST PHASE---FROM S-IVB CUTOFF FOR T~I THROUGH LOll CUTOFF, 

E, DOCKED PHASE---THE TIME INTERVALS DURING WHICH THE ~M AND CSM ARE DOCKED. 

F. LUNAR ORBIT PHASE---FROM ~011 CUTOFF TO UNDOCKING AND. FROM REDOCKING TO TEl CUTOFF. 

G, UNDOCKED PHASE---THE TIME INTERVAL BETWEEN ~M AND CSM UNDOCKING UNTIL THE LM 001 MANEUVER, 

H, DOl PHASE---THE TIME INTERVA~ FROM THE DOl MANEUVER TO THE INITIATION OF THE POI MANEUVER, 

I, POWERED DESCENT---THE TIME INTERVAL FROM THE INITIATION OF THE POI MANEUVER TO TOUCH DOWN, 

1, POI TO POI +5---DURING THIS TIME PERIOD THE LM CAN ABORT THE POWERED DESCENT 
AND GET INTO ORBIT USING THE DPS ONLY AND RETAIN THE DESCENT STAGE AFTER 
INSERTION. 

2. POI +5 TO LO GATE---~O GATE IS THE POINT AT WHICH THE CREW TAKES OVER AND 
MANUA~~Y FLIES THE DESCENT, 

3, LO GATE TO TOUCH DOWN---THE TIME INTERVA~ FROM CREW TAKEOVER (APPROXIMATE~Y 
500 FT ALTITUDE) TO LANDING, 

J,. ~UNAR STAY PHASE---THE TIME INTERVAL FROM TOUCHDOWN UNTIL ~IFTOFF, 

EVA---THE TIME INTERvA~ FROM LM DEPRESSURIZATION UNTI~ ~M REPRESSURIZATION. 

K. ASCENT PHASE---THE TIME INTERVAL FROM LIFTOFF TO ~M INSERTION INTO LUNAR ORBIT, 

L. RENOEZVOUS---THE TIME INTERVAL FROM INSERTION INTO LUNAR ORBIT AFTER ASCENT OR AFTER AN 
ABORTED DESCENT UNTI~ CSM/LM DOCKING, FOR AN ALTERNATE MISSION WHICH DOES NOT INC~UDE A 
~UNAR ~ANDING IT IS THE TIME FROM THE CSM PRE-DOl sEPARATION MANEuvER THROUGH CSM/LM 
DOCKING, 

M, TRANSEARTH COAST PHASE---FROM TEl CUTOFF TO CM/SM SEPARATION, 

N. ENTRY PHASE---FROM CM/SM SEPARATION TO SP~ASHDOWN, 

1-4 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 1 GENERAL RULES AND SOP'S 

1-36 RECOVERY PHASE---THE TIME INTERVAL FROM SPLASHDOWN TO DELIVERY OF THE FLIGHT CREW AND SPACECRAFT 
TO DESIGNATED LAND BASED INSTALLATIONS. 

1-39 REENTRY DEFINITIONS---

A. AUTOMATIC---REENTRY CONTROLLED BY CMC WHICH OUTPUTS BANK ANGLE COMMAND TO THE RCS. 

B. CLOSED LOOP---REENTRY CONTROLLED BY THE CREW MANUALLY FLYING BANK ANGLE MODULATION USING 
CMC ENTRY PROGRAM OUTPUTS. 

C. OPEN LOOP REENTRY---REENTRY CONTROLLED BY THE CREW USING SPACECRAFT DISPLAYS AND FLYING---

1. BANK ANGLE (RR 0-90) AND RETRB (RL 0-90), 

2. CONSTANT BANK ANGLE---CREW ESTABLISHES AND MAINTAINS A CONSTANT BANK ANGLE. 
(CONSTANT BANK ANGLES GREATER THAN 90 DEGREES WILL NOT BE FLOWN EXCEPT WHEN 
SKIPOUT RULE IS VIOLATED.) 

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

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

D. CONSTANT G ENTRY---CREW CONTROLS THE BANK ANGLE TO MAINTAIN A sPECIFIED G LEVEL. 

E. EMS REENTRY---CREW CONTROLS THE BANK ANGLE TO MAINTAIN A CONSTANT G UNTIL VELOCITY LESS 
THAN 25.500 FPS. THE EMS IS THEN USED TO CONTROL RANGE BY NULLING THE DIFFERENCE BETWEEN 
THE RANGE TO GO COUNTER AND THE RANGE POTENTIAL GUIDELINES. ALL MANEUVERS ARE OVERRIDDEN 
AS NECESSARY TO PREVENT AN ONSET OR OFFSET VIOLATION. 

1-40 ALTERNATE MISSION---ANY DEVIATION FROM THE NOMINAL MISSION TIMELINE WHERE FURTHER MISSION 
OBJECTIVES ARE CONSIDERED BEFORE THE END OF THE MISSION. 

1-41 CONTINUE MISSION---THE CONTINUE MISSION RULING FOR MALFUNCTIONS INDICATES THAT THE MISSION WILL 
BE CONTINUED IN ACCORDANCE WITH PRESENT PLANS UNLESS OVERRIDING FACTORS ARE PRESENT WHICH WOULD 
CAUSE SELECTION OF AN ALTERNATE CHOICE. 

1-42 SLINGSHOT MANEUVER---USE OF RESIDUAL S-IVB PROPELLANTS TO ACHIEVE IN THE FOLLOWING ORDER OF 
PRIORITY---

1. A REDUCTIO~ IN THE PROBABLITY OF S-IVB AND SPACECRAFT RECONTACT. 

2. A REDUcTION IN THE PROBABILITY OF S-IVB EARTH IMPACT. 

3. A REDUCTION IN THE PROBABILITY OF S-IVB LUNAR IMPACT. 

APOLLO 11 II 120/69 GENERAL DEFI NI nONS 
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MISSION RULES 
SECTION 1 GENERAL RULES AND SOP'S 

1-43 LUNAR ABORT MODES AFTER EARLY LOll SHUTOFF 

A. DPS 

1. MODE-I--- SHUTOFF OCCURS FROM LOll + 0 SEC TO LOll + 104 sEC. 

DIRECT RETURN BURN AT APPROXIMATELY LOll + 2 HRS. 

2. MODE-II--- SHUTOFF OCCURs FROM LOll + 104 SEC TO LOll + 170 SEC. 

TWO IMPULSE WITH FIRST BURN AT APPROXIMATELY LOll + 2 HRS AND SECOND BURN AT NEXT 
PERICYNTHION. 

3. MODE-III--- SHUTOFF OCCURS FROM LOll + 170 SEC TO NOMINAL LOll SHUTOFF. 

TEl AT APPROXIMATELY LOll + 15 HRS (NEXT PERICYNTHION). 

NOTE 

THE SHUTOFF TIMES ARE BASED ON A NOMINAL TRAJECTORY 
UP TO SHUTOFF. HANDOVER BETWEEN MODES I. II. AND 
III IS A FUNCTION OF ACCUMULATED LOll DELTA VELOCITY. 

B. SPS (DOCKED)--- SHUTOFF OCCURS FROM LOll + 0 SEC TO LOll + 170 SEC. 

-RESTART AT LOll + 15 MINUTES FOR A DIRECT RETURN. 

RULE NUMBERS 1-44 THROUGH 
1-47 ARE RESERVED. 

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

, CRITERIA FOR TARGET POINT SELECTION' 

1-48 THE CRITERIA LISTED BELOW WILL BE USED WHEN CHOOSING BETWEEN TWO OR MORE TARGET POINTS. THE 
CRITICALITY OF THE MISSION SITUATION WILL AFFECT THE APPLICATION OF THESE CRITERIA. 

ACCEPTABLE LAND MASS CLEARANCE 
PRIORITY 

1 

ACCEPTABLE WEATHER CONDITIONS FOR RECOVERY OPERATIONS 
AND CM STRUCTURAL INTEGRITY 

CAPABILITY OF RECOVERY FORCES 

COMMUNICATION WITH THE SPACECRAFT FROM A GROUND STATION AT LEAST 

2 

40 MINUTES PRIOR TO DEORBIT BURN* 4 

SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIONS 5 

A GROUND STATION FOR POST-DEORBIT BURN* TRACKING 6 

VOICE CONTACT PRIOR TO AND DURING DEORBIT BURN* 7 

POST-BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY (ASSUMES 8 
PRE-BLACKOUT ACQUISITIONS) 

GROUND STATIONS AVAILABLE TO OBTAIN DELTA VC READOUTS AND TO 9 
PASS CREW BACKUP GUIDANCE QUANTITIES 

*OR FINAL MCC MANEUVER 

1-49 LUNAR RETURN ENTRY RANGE PRIORITY--- THE RELATIVE ENTRY RANGE (400,000 FEET TO SPLASH) PRIORITY 
IS AS FOl.LOWS---

A. 1200 - 1400 NM (NOMINAL) 

B. 1400 - 1800 NM (USED TO AVOID WEATHER VIOLATIONS IN PRIORITY A,) 

C. 1800 - 2500 NM (USED TO AVOID EXTREME WEATHER VIOLATIONS IN PRIORITY A AND B,) 

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

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

I PRELAUNCH RULES I 

1-56 MANDATORY - THE COGNIZANT FLIGHT CONTROLLER WILL REQUEST A HOLD OR A CUTOFF FROM THE FLIGHT 
DIRECTOR IN CASE OF A LOSS OR FAILuRE OF A MANDATORY ITEM. PRIOR TO T-1 MIN. FAILURES OF 
MANDATORY ITEMS WILL BE CONFIRMED PRIOR TO REQUESTING A HOLD OR A CUTOFF. AFTER T-1 MIN. CUTOFF 
WILL BE REQUESTED FOR MANDATORY ITEMS WITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAINING. AT 
T-20 SEC. ALL MANDATORY ITEMS WILL REVERT TO HIGHLY DESIRABLE UNLESS SPECIFICALLY DESIGNATED AS 
MANDATORY TO L/O. REFERENCE THE LAUNCH MISSION RULES DOCUMENT FOR SPECIFIC PROCEDURES. 

1-57 HIGHLY DESIRABLE - THE COGNIZANT FLIGHT CONTROLLER WILL NOTIFY THE FLIGHT DIRECTOR IN CASE OF A 
LOSS OR A FAILURE OF A HIGHLY DESIRABLE ITEMIS). A HOLD MAY BE CALLED BY THE FLIGHT DIRECTOR TO 
REPAIR THIS ITEM(S) WHEN IT IS CONvENIENT AND IF THE ESTIMATED TIME TO REPAIR OR REPLACE THE 
ITEM(S) Is ACCEPTABLE. ALL HIGHLY DESIRABLE ITEMS REVERT TO DESIRABLE AFTER AUTO SEQUENCE sTART. 

1-58 DESIRABLE - FLIGHT CONTROLLERS WILL NOT CALL HOLDS FOR THE LOSS OF DESIRABLE ITEMS AS THEY ARE 
PLACED IN THIS CATEGORY BECAUSE THEY ARE ITEMS OF SUPPORT WHICH ARE OF MINOR IMPORTANCE TO 
FLIGHT OPERATIONS. 

1-59 MANUAL CUTOFF WILL NOT BE ATTEMPTED FROM T-11 SECONDs (ENGINE,IGNITION) TO T-O. 

RULE NUMBERS 1-60 THROUGH 
1-65 ARE RESERVED. 
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MISSION RULES 
SECTION 1 GENERA~ RU~ES AND SOP'S 

, ~AUNCH ABORTS ' 

1-66 ABORT REQUEST COMMANDS ARE COMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH I~~UMINATE THE ABORT 
REQUEST ~IGHT ON THE COMMAND PI~OT'S PANE~, THE "ABORT LIGHT" AND A VOICE REPORT "ABORT" 
OVER A/G ARE CONSIDERED TwO cuES FOR THE CREW TO TAKE THE NECESSARY ACTION TO ABORT THE ~ISSION, 
THE GROUND WILL USE TWO INDEPENDENT CUES PRIOR TO TRANSMITTING "ABORT REQUEST," ADDITIONAL 
CuES FOR THE CREW WIL~ COME FROM ONBOARD INDICATIONS. 

1-67 ABORT ACTION CAN BE INITIATED ON~Y BY THE CREW OR THE EDS. 

1-68 WHENEVER POSSIBLE. AL~ ABORTS AND EAR~Y. MISSION TERMINATIONS WILL BE TIMED FOR A WATER LANDING. 

1-69 THE FLIGHT DIRECTOR WILL INITIATE THE ABORT REQUEST FOR SPACECRAFT SYSTEM MALFUNCTIONS, 

1-70 THE FLIGHT DYNAMICS OFFICER WI~L INITIATE THE ABORT REQUEST COMMAND DURING THE FLIGHT PHASE IF 
THE SPACE VEHICLE EXCEEDS THE F~IGHT DYNAMICS ENVELOPE. 

1-71 THE BOOSTER SYSTEMS ENGINEER WI~~ INITIATE THE ABORT REQUEST COMMAND BASED UPON LAUNCH VEHIC~E 
TIME-CRITICA~ SYSTEMS MA~FUNCTIONS THAT WOU~D NOT A~~OW A SAFE INSERTION OR CONTINUATION TO A 
FLIGHT DYNAMICS LIMIT LINE. 

1-72 THE ONLY KSC POSITION THAT WIL~ HAVE ABORT REQUEST CAPABI~ITY IS THE ~AUNCH OPERATIONS MANAGER. 
THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM 
IS ARMED UNTIL THE SPACE VEHIC~E REACHES SUFFICIENT ALTITUDE TO C~EAR THE TOP OF THE UMBI~ICA~ 
TOWER. PRIOR TO TRANSFER OF CONTROL TO THE FLIGHT DIRECTOR. THE LAUNCH OPERATIONS MANAGER WILL 
INITIATE THE ABORT REQUEST COMMAND FROM KSC BASED ON THE CRITERIA DEFINED IN THE ~MRD. THESE 
INCLUDE---

A. MAJOR STRUCTURAL FAILURE OR EXPLOSION, 

B, NEGATIVE VERTICA~ MOTION. 

C. UNCONTRO~LABLE VEHICLE TI~TING. 

D. CATASTROPHIC FIRES PRIOR TO LIFTOFF. 

THE RSO CAN SHUTDOWN THE S~V BY TRANSMITTING THE MFCO COMMAND WHICH A~SO ~IGHTS THE ABORT 
REQUEST LIGHT IN THE SPACECRAFT. THE MFCO WIL~ INITIATE AN AUTO-ABORT IF TRANSMITTED PRIOR TO 
EDS DISABLE. THE MFCO COMMAND INITIATES A 4.1 SEC TIMER ON THE GROUND (CAPE RSO CONSOLE ONLY, 
BRSO INSERTS MANUA~ TIME DELAY.) WHICH IN TuRN ENAB~ES DESTRUCT CAPABILITY IF TRANSMITTED. THE 
RSO DESTRuCT COMMAND CAN THEN DESTROY THE SLV. THE RSO WILL ALWAYS SAFE THE S-IVB AFTER 
TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF IF THE DESTRUCT COMMAND IS NOT TO BE TRANSMITTED. 

!APOLLO 11 A 6/20/69 GENERAL LAUNCH ABORTS 
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SECTION 1 GENERAL RULES AND SOP's 

1-74 THE RSO WILL SAFE THE S-IVB DESTRUCT SYSTEM AFTER CONFIRM~TION OF S-IVB C/O FROM THE FLIGHT 
DYNAMICS OFFICER. IF COMMUNICATIONS ARE LOST WITH THE FIDO. THE S-IVB DESTRUCT SYSTEM WILL BE 
SAFED BASED ON THE RSO'S VERIFICATION OF S-IV8 CUTOFF. ONCE SAFED. THE S-IVB DESTRUCT SYSTEM 
CANNOT BE REINITIATED. IF THE RSO INITIATES MFCO. THE RSO WILL INITIATE SAFING AFTER 
VERIFICATION OF S-IV6 CUTOFF. 

1-75 EMERGENCY ENGINE SHUTDOWN METHODS. 

'INITIATOR' METHOD 'STAGE ' TIME FRAME 
, __________ , _________ , ________ 1 ____________________ , 

'ASTRONAUT ' CCW ON 
, , THC 

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

, T + 30 SEC. TO S-IVB' 
, CUTOFF ' , , 

1 ______ ----,---_----_1-_-----_1--------------____ -.1 , I I I , 
'ASTRONAUT , S-II / , S-I I. , T + 2-33 TO S-IVB , , , S-IVB , S-IVB , CUTOFF , 
, , L/V , , , , , STAGE , , , , , SWITCH , , , 
t , I I t 
• __________ , _________ 1 ________ 1 ____________________ • 

t I " t 

'RSO ' RF CMD 'S-IC. 'T-O TO S-lVB ' 
, '(MFCO) 'S-II. 'CUTOFF ' 
, , 'S-IVB ' , 
t , t, t 
1 __________ 1 _________ 1 ________ 1 ____________________ 1 

f , , f f 

'EDS , 2 OF 3 , S-IC , T + 30 SEC TO EDS , , , VOTING , I AUTO OFF AT T+ 2-00' , , LOGIC , , MIN , 
, , , , , 
f f f , NOTE---EDS WILL , 
f , , , 

INITI~TE ABORT FROM' 
f , , f T-O TO T + 30 SEC. , 
f , , , HOWEVER. S-IC , 
, , , , ENGINES WILL NOT , 
, , , , BE SHuTDOWN , 
, , , , , 
___________ , _________ 1 _______ .1 ____________________ • 

1-76 THE AUTOMATIC EDS (TWO ENGINE OUT AND OVERRATE AUTO-ABORT CAP~8ILITIES) WILL BE FLOWN CLOSED 
LOOP UNTIL T + 02-00. DURING LAUNCH. MALFUNCTIONS AFFECTING EDS OPERATION WILL BE MANAGED AS 
FOLLOWS---

THE EDS AUTO SWITCH WILL BE TuRNED OFF WHENEVER ANY TWO CSM ENTRY BATTERIES ARE TIED TO THE SAME 
MAIN BUS OR FOR CONFIRMED LOSS OF ANY CSM ENTRY BATTERY. 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 1 GENERAL RULES AND SOP'S 

1-77 ABORT MODES---

MODE I 

lA 

lB 

lC 

1-78 MODE II 

BOUNDARY OF APPLICATION 

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

GET 42 SEC TO lOOK FEET ALTITUDE 
(GET APPROX. 1 + 50) 

lOOK FEET ALTITUDE TO TOWER 
JETTISON (GET APPROX. 3 + 07) 

BOUNDARY OF APPLICATION 

TOWER JETTISON (GET APPROX. 3 + 07) 
UNTIL FULL LIFT SPLASHPOINT IS 3200 

NM DOWNRANGE (GET APPROX. 10+13) 

MISSION REV DATE SECTION 

PROCEDURES 

A. MCC PROVIDES 

1. GET OF 400K 
2. PITCH AT .05G 
3. GET DROGUE 

B. ENTRY IS FULL LIFT 

GROUP PAGE 
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REV ITEM 

1-79 MODE I II 

1-80 MODE IV 

1-81 MODE 

APOGEE KICK 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 1 GENERA~ RU~ES AND SOP'S 

BOUNDARY OF APP~ICATION 

BETWEEN FULL LIFT SPLASH POINT 
=3200 NM AND INSERTION. 

NOTE 

PROCEDURES 

A. MCC PROVIDES---
1. GETI AT S-IVB CUTOFF PLUS 2-05 
2. DE~TA V FOR ~ NM SPLASH POINT 
3. BURN DURATION 
4. GET OF 400K 
5. PITCH AT .05G 
6. GET DROGUE 

B. MANEUVER IS SCS AUTO. 

c. ENTRY IS ROLL LEFT 55 DEGREES. 

MODE I II "NO BURN" WILl. BE 
CALLED IF THE ROLL LEFT 55 DEG. 
ENTRY RANGE IS LESS THAN 3350 NM. 

BOUNDARY OF APPLICATION 

CONTINGENCY ORBIT INSERTION 
CAPABILITY TO INSERTION (BASED 
ON COl LINE ON GAMMA VS V PLOT 
FOR NEAR NOMINAL ALTITUDE) 

BOUNDARY OF APPLICATION 

PRE-APOGEE CUTOFF, OUTSIDE THE COl 
BOUNDARY, CORRECTABLE TO SAFE 
ORBITAL CONDITIONS BY A MANEUVER AT 
APOGEE. 

PROCEDURES 

A. MCC PROVIDES---

1. GETI AT S-IVB CUTOFF PLUS 2-05 
2. DELTA V REQUIRED TO ACHIEVE PERIGEE 

GREATER THAN OR EQUAL TO 75 NM 
3t BURN DURATION 
4. PITCH AT GET! 

B. MANEUVER IS SCS AUTO 

PROCEDURES 

A. MCC PROVIDES---

1. GETI FOR BURN AT APOGEE 
2. DELTA V REQUIRED TO ACHIEVE PERIGEE 

GREATER THAN OR EQUAL TO 75 NM 
3. BURN DURATION 
4. PITCH ATTITUDE 

B. MANEUVER IS SCS AUTO 

RULES 1-82 THROUGH 
1-86 ARE RESERVED 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA- Manned Spacecraft Center 

MISSION RULES 

SECTION 1 GENERAL RULES AND SOP'S 

, CREW ABORT LIMITS • 

1-87 MAX Q REGION PROCEDURES 

A. (00-50 TO 02-00) 
AOA GREATER THAN OR EQUAL TO 100 PCT AND ROLL. 
PITCH. OR YAW 
ERROR GREATER THAN OR EQUAL TO 5 DEGREES 
(NOT APPLICABLE TO ANY ENGINE OUT 
PRIOR TO 50 SEC.) 

1-88 RATES AND ATTITUDE 

A. PITCH AND YAW 
1. L/O TO S-IC/S-II STAGING - 4 

DEG/SEC 
2. S-IC/S-II STAGING TO S-IVB CUTOFF 

- 9 DEG/SEC 
3. YAW ERROR GREATER THAN 45 DEG. 

B. ROLL 
1. L/O TO S-IVB CUTOFF - 20 DEG/SEC 

ABORT MODE I (ACTION ONLY AFTER BOTH HAVE 
REACHED THRESHOLD.) 

PROCEDURES 

ABORT MODE I 
ABORT MODE I. MODE II. MODE III. OR 
MODE IV 

ABORT MODE I. MODE II. MODE III. OR 
MODE I V 

l-89 EDS AUTOMATIC ABORT LIMITS (uNTIL MANUAL DEACTIVATION OF TWO ENGINES OUT AUTO AND LV RATES AT 
2-00 MIN) 

A. RATES 
PITCH AND YAW 
ROLL 

B. ANY TwO ENGINES OUT 

C. CM TO IU BREAKUP 

BOUNDARY OF APPLICATION 

4.0 +1- .5 DEG/SEC 
20.0 +1- .5 DEG/SEC 

1-90 S~IVB TANK PRESSURE LIMITS (S-II/S-IVB SEP TO CSM/LV SEP) 

A. BULKHEAD DELTA P 
FUEL GREATER THAN OXID = 26 PSID 
OXID GREATER THAN FUEL. 36 PSID 

B. LOX TANK PRESS GREATER THAN OR EQUAL TO 50 PSIA 

ENGINE FAILURES 

LOSS OF 3 OR MORE S-II ENGINES 
PRIOR TO S-IVB TO ORBIT CAPABILITY 

ISSION EV ATE ECTION 

POLI.O 11 NI. /16/69 J;ENERAI. 
ULES AND SOP'S 

PROCEDURES 

ABORT MODE I. OR MODE II 

ROUP 

REW ABORT 
IMITS 

AGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2 FLIGHT OPERATIONS RULES 

I GENERAL I 

2-1 PRELAUNCH 

2-2 LAUNCH 

A. LAUNCH AZIMUTH LIMITATIONS RESTRICT LAUNCHES TO OCCUR BETWEEN 72 DEG. AND 
107 DEG. 

B. THE FLIGHT DIRECTOR WILL EVALUATE WIND SIMuLATIONs ALONG THE MODE 1 (TOWER) 
ABORT TRACK PRIOR TO THE START OF CRITICAL cOuNTDOWN ACTIVITIES AND WILL 
ADVISE THE LAUNCH DIRECTOR OF ANY PREDICTED PERIODS OF LAND LANDING. IF THE 
FLIGHT DIRECTOR IS UNABLE TO PROVIDE THIS EVALUATION. A LAND LANDING WILL BE 
ASSUMED AND THE SPACECRAFT WIND CONSTRAINTS FOR LAND IP'S WILL BE APPLIED. 
THESE CONSTRAINTS (REF LMRD) REQUIRE THAT THE SPACECRAFT NOT BE LAUNCHED OR 
REMAIN IN A TOWER ABORT MODE IF A TOWER ABORT WOULD RESULT IN A LAND LANDING 
WITH A HORIZONTAL VELOCITY COMPONENT OF GREATER THAN 54 FEET PER SECOND AT 
IMPACT. IN ALL CASES. THE LAUNCH DIRECTOR WILL BE PRIME FOR CALLING HOLDS 
FOR LAND LANDING LAUNCH WIND VIOLATIONS. 

C. THE LAuNCH WILL NOT BE ATTEMPTED IF THE MINIMuM GROUND INSTRUMENTATION 
CAPABILITY IS COMPROMISED. (REFERENCE SECTION 4 - GROUND INSTRUMENTATION 
REQUIREMENTS.) CONTINUOUS VOICE. TELEMETRY, AND TRACKING COVERAGE FOR THE 
SPACECRAFT IS REQUIRED FROM LIFTOFF THROUGH INSERTION PLUS 60 SEC CONTINUOUS 
TELEMETRY COVERAGE IS REQUIRED FROM THE SLY FROM LIFTOFF THROUGH INS.RTION 
PLUS 60 SEC. COMMAND IS HIGHLY DESIRABLE FOR 80TH VEHICLES. 

IT IS PREFERABLE TO GO INTO ORBIT AND REENTER INTO THE WEST ATLANTIC RATHER THAN PERFORM A 
LAUNCH ABORT. THEREFORE. THE LAUNCH WILL BE CONTINUED AS LONG AS THE CREW CONDITION IS 
SATISFACTORY. NO SIC OR SLV PROBLEMS EXIST WHICH JEOPARDIZE CREW SAFETY. AND SUFFICIENT 
CONSUMABLES. COOLANT. AND ELECTRICAL ENERGY REMAIN FOR AT LEAST ONE REVOLUTION PLUS ENTRY. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 FLIGHT GENERAL 
OPERATIONS RULES 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2 FLIGHT OPERATIONS RULES 

2-3 EARTH ORBIT 

A. ENTRY WILL BE MADE AT THE NEXT BEST PTP WHEN ONE MORE CSM FAILURE WILL 
RESULT IN AN ASAP ENTRY OR UNCONTROLLABLE CONDITIONS. 

B. ADEQUATE CONSUMABLES WILL BE MAINTAINED FOR ENTRY IN THE NEXT PTP, MAKING 
ALLOWANCES FOR SETUP AND ENTRY. 

C. THE DEORBIT CAPABILITIES REQUIRED FOR EARTH ORBIT ARE---

1. TwO METHODS OF DEORBIT ARE REQUIRED. 

2. IF A SUBSEQUENT SINGLE FAILURE WOULD PRECLUDE DEORBIT BY EITHER METHOD REMAINING' 
THE CSM WILL DEORSIT. 

3. SPS IS THE PRIME METHOD OF DEORSIT AND SUFFICIENT DELTA V WILL SE RESERVED FOR 
THIS MANEUVER, 

4. SM-RCS (4 QUAD) AND SM-CM/RCS HYBRID WILL BE CONSIDERED AS INDEPENDENT DEORBIT 
METHODS AS LONG AS INDIVIDUAL SM-RCS QUAD AND GNCS INTERGRITY Is MAINTAINED AND 
SUFFICIENT RCS PROPELLANT IS AVAILABLE. 

5. THE LM PROPULSION SYSTEM (DPS OR RCS) MAY BE USED TO PLACE THE CSM IN AN ORBIT (HP 
GREATER THAN OR EQUAL TO eo NM) FROM WHICH A SM-RCS OR SM-CM/RCS HYBRID DEORSIT 
CAN BE CONDUcTED. 

6. UTILIZATION OF BACKUP DEORBIT METHODS WILL BE BASED ON THE FOLLOWING PRIORITIES--

(A I SM-RCS 

(B) LM PROP PLUS SM-RCS 

(C) SM-CM/RCS HYBRID 

(D) LM PROP PLUS SM-CM/RCS HYBRID 

RULE NUMBERS 2-4 THROUGH 
2-10 ARE RESERVED 

MISSION REV DATE SECTION GROUP 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2 F~IGHT OPERATIONS RU~ES 

2-11 TRANS~UNAR INJECTION 

A. THE TLI WILL BE GO IF THE SIC AND LIV SATISFY THE fOLLOWING CRITERIA---

1. THERE HAVE BEEN NO FAILURES IN THE LAUNCH VEHICLE WHICH RESULTS IN --

(AI A CATASTROPHIC HAZARD 

(B) ACHIEVEMENT OF AN S-Iva ENGINE aURN WITH EXPECTED CUTOFF OR SHUTDOWN CONDITIONS 
DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSION. IN APPLyiNG THIS CRITERIA TO 
SPECIfIC MISSION RULES. A NO GO RECOMMENDATION WILL BE REQUIRED IF INSUFFICIENT 
S-IVB CONSUMABLES OR PROPULSION PERfORMANCE IS AVAILABLE TO ASsuRE A 9~ PERCENT 
PROBABLITY OF ACHIEVING A CUTOFF ORBIT WITH bS.OOO N.M. APOGEE ALTITuDE. 

2. THE CSM HAS TOTA~ SYSTEMS CAPABILITY WITH REDUNDANCY. REDUNDANCY 
VERIFICATION IS SUBJECT TO THE NUMBER AND TYPE OF REDUNDANT COMPONENT CHECKS 
WHICH CAN BE PERfORMED IN EARTH ORBIT. 

B. THE TLI MANEUvER WILL BE DE~AYED UNTI~ THE SECOND OPPORTUNITY fOR SUSPECTED fAILURE OF A 
CRITICA~ SYSTEM (PRIME OR BACKUP) (MANEUVER. LIfE SUPPORT. COO~ING. POWER. SEQUENTIAL 
COMMUNICATIONS) WHICH REQUIRES TIME FOR EVALUATION. 

2-12 TRANSPOSITION. DOCKING AND EJECTION (TD~E) 

A. IN THE EvENT OF ADVERSE LIGHTING. ATTITUDES. RATES. OR MECHANICA~ ANOMALIES. THE FLIGHT CREW 
WILL MAKE THE FINAL DECISION TO ATTEMPT DOCKING AND EJECTION. 

B. THE NORMA~ MINIMUM CABIN PRESSURE RED~INE OF 4.0 PSIA FOR TUNNE~/~M PRESSURIZATION SEQUENCES 
MAY BE WAIVED DURING TD~E. FOR TuNNEL OR LM LEAKS WHICH PREVENT NORMAL PRESSuRIZATION, THE 
CM WI~~ BE DEPRESSURIZED AS REQUIRED FOR HATCH REMOVA~ AND UMBILICAL HOOKUP. 

C. IF NORMAL ~M EJECTION IS NOT SUCCESSFUL. NO ATTEMPT WILL MADE TO MAN THE LM AND' 'STAGE" TO 
RECOVER THE ASCENT STAGE. 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2 FLIGHT OPERATIONS RULES 

2-13 TRANSLUNAR COAST 

A. NO MCC WILL BE PERFORMED IF LOI CAN BE TARGETED WITHIN OPERATIONAL 
CONSTRAINTS. 

B. TRANS LUNAR COAST WILL BE TERMINATED IF ADEQUATE CONSUMABLES ARE NOT 
AVAILABLE FOR A FREE RETURN + 12 HRS. 

C. THE CREW WILL USE THEIR DISCRETION TO MAN THE LM FOR BACKUP COMMUNICATIONS 
AND RETURN IF CSM COMMUNICATIONS ARE LOST WITH THE MSFN. IF CSM 
COMMUNICATIONS CANNOT BE MAINTAINED. A LuNAR ORBIT MISSION wILL NOT BE 
FLOWN. 

D. A HYBRID TRAJECTORY WILL NOT BE FLOWN UNLESS THERE ARE ENOUGH CSM 
CONSUMABLES FOR A LUNAR ORBIT MISSION. AND THE CSM SYSTEM MEET THE LOI 
CRITERIA. 

2-14 LUNAR ORBIT INSERTION 

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

A. FULL CRITICAL SYSTEMS REDUNDANCY. 

B. ADEQUATE CONSUMABLES FOR MINIMUM LuNAR ORBIT OPERATIONS WITH CAPABILITY TO 
SUSTAIN A TANK LOSS AT NOMINAL TEI-29 HRS AND RETURN TO EARTH wITH AN 
AVERAGE POWER LEvEL OF 50 AMPS. 

C. SPS PROPELLANT RESERVE CAPABILITY FOR TEl AND TRANSEARTH MCC'S. 

D. RCS PROPELLANT RESERVE TO ACCOMPLISH TEl CONTROL. TRANSEARTH MCC CONTROL. 
PTC. AND MINIMUM LUNAR ORBIT OPERATIONS. 

2-15 LUNAR ORBIT 

A. LOI' DISPERSIONS 

1. IF A STABLE ORBIT HAS NOT BEEN ACHIEVED. AN SPS OR DPS ABORT WILL BE EXECUTED. 

2. IF A STABLE ORBIT HAS BEEN ACHIEVED. AN SPS OR DPS TEl WILL BE PERFORMED AT THE 
NEXT PERICYNTHION OR AN ALTERNATE MISSION WILL BE FLOWN. 

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

C. SUFFICIENT CONSUMABLES MUST REMAIN TO COMPLETE THE NEXT MISSION PHASE WITH 
CAPABILITY TO SUSTAIN A TANK LOSS AT ANY POINT DURING THE PHASE AND RETURN 
TO EARTH wiTH AN AVERAGE POWER LEVEL OF 50 AMPS FOR CONTINUATION TO THE NEXT 
MISSION PHASE. 

D. THE CSM MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FOR THE TEL MANEUVERS 
AND TRANSEARTH MCCtS. 

E. THE CSM MUST MAINTAIN RCS PROPELLANT RESERVE TO ACCOMPLISH TEl CONTROL. 
TRANSEARTH MCC CONTROL. PTC. AND MINIMAL TRANS EARTH OPERATIONS. 

F. IF NORMAL MISSION OPERATIONS ARE INHIBITED. THE DPS WILL BE USED FOR TEl WHEN 
THERE IS A CHOICE BETWEEN THE DPS AND SPS. 

2-16 INTRAVEHICULAR TRANSFER 

ONE HARDSUIT IVT FROM THE CSM TO THE LM WILL BE ACCOMPLISHED IF A REASONABLE CHANCE EXISTS 
THAT CORRECTIVE ACTION CAN BE TAKEN FOR A LM/TUNNEL PRESSURIZATION PROBLEM. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SEcTION 2 F~IGHT OPERATIONS RU~ES 

2-17 DOCKED ~M OPERATION 

FOR AN IMPENDING HAZARDOUS SITUATION RESU~TING FROM A DESCENT STAGE PROB~EM' THE STAGE WI~L 
BE JETTISONED AND ASCENT STAGE OPERATIONS WI~L CONTINUE AfTER THE VEHIC~E HAS MOVED TO A 
SAFE DISTANCE ( -FTl, 

RU~E NUMBERS 2-18 THROUGH 
2-20 ARE RESERVED 

2-21 CSM/~M UNDOCKING AND SEPERATION 

A. A MANNED LM WILL NOT BE UNDOCKED FROM THE CSM WITHOUT INDEPENDENT 
CAPABILITY OF BOTH vEHIC~ES TO TERMINATE UNDOCKED ACTIVITIES 
ACCOMPLISH DOCKING. THE LM CAPABILITY TO REDOCK MUST STILL EXIST IF 
IS REQUIRED TO STAGE. 

MANEUvER 
AND TO 
THE LM 

B. VHF VOICE COMMUNICATIONS BETWEEN THE LM AND CSM ARE MANDATORY FOR UNDOCKING. 

C. EVT CAPABILITY IS REQUIRED FOR MANNED UNDOCKING. 

D. CREWMEN WILL BE SUITED WHILE IN THE UNDOCKED CONFIGURATION AND UNTIL CM 
INTEGRITY IS ESTABLISHED AFTER RENDEZVOUS AND DOCKING. 

2-22 CSM LUNAR ORBIT UNDOCKED 

A. UNOOCKING TO POI 

LosS 6F REOUNDANT CAPASILITY IN CRiTICAL SYSTEMS WILL BE CAUSE TO TERMINATE 
THE MISSION AND PERFORM TEl ASAP. BETWEEN UNDOCKING AND DOl, THE VEHICLES 
WI~L BE REDOCKED FOR LOSS OF CSM ACTIVE DOCKING OR LM RESCUE CAPABILITY. 

B. POI TO LANDING 

NO CSM FAILURES, EXCEPT FOR TIME-CRITICAL SPS FAILURES, 2 LIKE CRYO TANKS. 
OR 3 FUE~ CELLS, wiLL BE CAUSE FOR ABORT DURING POWERED DESCENT. 

C. ~UNAR STAY 

2-23 ~M-DOI 

FAI~URE TO MAINTAIN REDUNDANT CAPABI~ITY IN SYSTEMS REQUIRED FOR TEl OR LIFE 
SUPPORT WIL~ BE CAUSE FOR TERMINATION OF ~UNAR STAY. 

FOR DOl, THE LM MUST HAVE THE CAPABI~ITY TO RENDEZVOUS AND DOCK WITHOUT YIOLATING ANY 
sPECIFIC MISSION RULEs OR RED~INES. 

2-24 LM-PDI 

FOR Pol. THE LM MUST HAvE THE CAPABILITY TO LAND. STAY FOR ONE CSM REv. ASCEND. RENDEZvOUS 
AND DOCK WITHOUT VIOLATING ANY SPECIFIC MISSION RU~ES OR REDLINES. 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 2 FLIGHT OPERATIONS RULES 

~-25 LM-POWERED DESCENT 

IF A SYSTEMS FAILURE OCCURS AND A CHOiCE IS AVAILABLE---

A. EARLY IN POWERED DESCENT WHEN DPS-TO-ORBIT CAPABILITY IS AVAILABLE. (UP TO 
POI + 5 MINUTES) IT IS PREFERABLE TO ABORT IN FLIGHT THAN TO CONTINUE 
DESCENT. REDUNDANT CAPABILITY OF CRITICAL LM SYSTEMS IS REQUIRED TO CONTINUE 
POWERED DESCENT DURING THIS PERIOD. 

B. DURING THE REMAINDER OF POWER DESCENT. IT IS PREFERABLE TO LAND AND LAUNCH 
FROM THE LUNAR SuRFACE THAN TO ABORT. ONLY THOSE SYSTEMS FAILURES OR TRENDS 
THAT INDICATE IMPENDING LOSS OF THE CAPABILITY TO LAND. ASCEND AND ACHIEVE A 
SAFE ORBIT FROM THE LUNAR SURFACE. OR IMPENDING LOSS OF LIFE SUPPORT 
CAPABILITY WILL BE CAUSE FOR ABORT DURING THIS PERIOD. 

2-26 LM-LUNAR STAY 

2-27 EVA 

A. ONLY THOSE TIME-CRITICAL SYSTEMS FAILURES OR TRENDS THAT INDICATE IMPENDING 
LOSS OF THE CAPABILITY TO ASCEND AND ACHIEVE A SAFE ORBIT WILL BE CAusE FOR 
AN IMMEDIATE ABORT (ANYTIME LIFTOFF) FROM THE LUNAR SURFACE. 

B. LOSS OF REDUNDANT CAPABILITY IN CRITICAL LM SYSTEMS IS CAUSE FOR ABORT AT 
THE NEXT BEST OPPORTUNITY. 

A. FOR THE NOMINAL (TWO-MAN) EVA. TOTAL EMU LIFE SUPPoRT SYSTEMS CAPABILITY. 
EVA TO EVA VOICE. EVA TO MSFN VOICE. AND CRITICAL INSTRUMENTATION FOR BOTH 
ASTRONAUTS ARE REQUIRED. FOR THE TWO-MAN EVA. THE CDR WILL ALWAYS EGRESS 
FIRST AND INGRESS LAST TO MAINTAIN PROPER' LM" CREW STATION CONFIGURATION 
UNLESS THE CDR HAS INITIATED AN OPS PURGEi 

B. TO INITIATE THE EVA PHASE. THE EMU MUST HAVE suFFICIENT CONSUMABLES TO 
SuPPORT CHECKOUT. PLANNED EVA (2+40) AND A 30 MINUTE POST-EVA RESERvE. 

C. THE DUAL EVA WILL BE OPEN-ENDED TO 2+40. 

D. IN THE EVENT PLSS TELEMETRY IS MANDATORY FOR CRITICAL INSTRUMENTATION AND TV 
INHIBITS EITHER LM OR PLSS TRANSMISSION. THE ERECTABLE S-BANO ANTENNA WILL 
BE DEPL.OYED. 

E. AN EARLY TERMINATION OF THE EVA WILL BE BASED ON THE ASTRONAUT'S CAPABILITY 
TO COMMUNICATE WITH EACH OTHER. THE CAPABILITY OF MSFN TO COMMUNICATE WITH 
ONE CREWMAN. THE CAPABILITY TO MONITOR THE EMU CRITICAL INSTRUMENTATION. AND 
UPON THE CONSUMABLES REQUIRED TO SUPPORT SRC CLOSEOUT (LMP INGRESS) AND 
TRANSFER TO LM. PLUS A 30 MINUTE POST EVA RESERVE. 

F. CONSIDERATION WILL BE GivEN. TIME PERMITTING. FOLLOWING AN EARLY TERMINATION 
OF A DUAL. EVA TO REINITIATE A SINGLE EVA TO RETRIEVE LUNAR SAMPLES. 

G. FAILURE OF ONE PL.SS. ONE OPS. EVA TO EVA 'DUPLEX VOICE. OR THE LOSS OF 
CRITICAL INSTRUMENTATION WILL BE CAUSE FOR ONE-MAN ALTERNATE EVA. 

H. ANY EMu PROBLEM REUUIRING A LM REPRESSURIZATION. AN OPS PURGE IN EXCESS OF 
TBD MINUTES. OR INABILITY TO RECONFIGURE THE EMU TO A NORMAL PLSS OPERATION 
FOLLOwING A FINITE PURGE WILL RESULT IN A DUAL. EVA TERMINATION. 

I. ALL EVA EXCuRSIONS WILL BE LIMITED TO THAT viCINITY OF LM WHICH WILL ALLOW A 
SAFE (30 MINUTES) RETURN TO THE L.M ECS WHILE OPERATING ON THE OPS. 

J. BOTH PL.SS'S AND OPS'S WILL BE RETAINED UNTIL TWO LIFE SUPPORT UNITS (2 OPS. 
2 PL.SS. OR 1 PLSS+1 OPS) HAVE BEEN VERIFIED TO HAVE SUFFICIENT CONSUMABLES 
TO SUPPORT CEVA. 
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MISSION RULES 

SECTION 2 F~lGHT OPERATIONS RU~ES 

2-28 ASCENT 

IN THE EVENT OF PROCEDURAL ERRORS OR SYSTEMS PROBLEMS WHICH RESULT IN ~OSS OF SOME 
CAPABILITY USED FOR ASCENT OR FOR RENDEZVOUS AND WHICH CAN BE CORRECTED IN ONE REV, IT IS 
BETTER TO DELAY ASCENT FOR ONE REV AND CORRECT THE SITUATION THAN IT IS TO LIFT OFF ON 
TIME. 

2-29 RENDEZVOUS 

SE~ECTION OF THE ACTIVE VEHIC~E FOR RENDEZVOUS AND DOCKING WI~~ BE DETERMINED BY THE FLIGHT 
DIRECTOR AND TH~ FLIGHT CREW BASED UPON CONSUMABLES AND SYSTEMS PERFORMANCE. THE TOTAL LM 
CAPABILITY WI~~ BE DEDICATED TO ACCOMPLiSHING THE RENDEZVOUS. 

2-30 TRANSEARTH COAST 

A. THE STEEP TARGET ~INE WILL BE USED FOR MCC'S UN~ESS THE VELOCITY AT ENTRY 
INTERFACE IS LESS THAN 30,000 FPS AND THE G~N IS GO - THEN THE SHALLOW 
TARGET LINE wiLL BE USED. 

B. MCC'S MAY BE USED FOR LANDING AREA CONTROL PRIOR TO ENTRY INTERFACE MINUS 24 
HOURS FOR RECOVERY ACCESS VIOLATIONS, UNACCEPTABLE WEATHER, OR ~AND MASSES 
IN ANY PART OF THE OPERATIONAL FOOTPRINT. 

C. IF THE FLIGHTPATH ANGLE IS OUTSIDE THE ENTRY CORRIDOR, AN MCC WILL BE 
EXECUTED AS SOON AS PRACTICAL. 

D. MCC'S WiLL BE ACCOMPLISHED BY THE SPS IF NECESSARy TO MAINTAIN RCS RECLINES. 

2-31 RESERVED 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 3 MISSION RU~E SUMMARY 

THIS SECTION IS A SUMMARY OF THE DATA PRIORTY GUIDELINES BY MISSION PHASE. SLV RULES BY MISSION 
PHASE. AND SIC SYSTEMS GO/NO-GO CRITERIA ON CHARTS BY MISSION PHASE. 

THE SUMMARY RULES PLUS THE CHART ARE REQUIRED TO ENCOMPASS EACH PHASE. 

THE "EVENT" COLUMNS ON THE GO/NO-GO CHARTS INDICATE WHAT IS REQUIRED TO DO THAT EVENT WITHOUT 
REGARD TO WHAT IS REQUIRED TO CONTINUE THE MISsION. THE "NOMINAL MISSIoN" COLUMNS INDICATE 
WHAT IS REQUIRED TO PROCEED WITH THE LUNAR LANDING MISSION WITH A MINIMuM STAY TIME OF 2 HRS. 

, LAUNCH PHASE ' 

3-1 THE LAUNCH WILL BE ABORTED FOR THE FOLLOWING REASONS---

A. SLV 

S-I I GIMBAL ACTUATOR HARDOVER INBOARD PRIOR TO S-IVB TO ORBIT CAPABILlry 

VIOLATION OF AUTOIMANUAl EDS lIMITS 

5-11 ENGINE FAILURES (T1ME DEPENDENT) 

FAILURE OF SECOND PLANE SEPARATION 

S-IVB LOSS OF HYDRAULIC FLUID (PRIOR TO S-lVB IGNITION) 

S-IVB LOSS OF THRUST (TIME DEPENDENT) (POSSIBLE COl CAPABILITY) 

S-IVB LOX TANK PRESS GREATER THAN 50 PSI BEFORE TWR JETT. AFTER TWR JETT PERFORM EARLY 
STAGING 

B. CSM 

1. ENVIRONMENTAL 

LOSS OF CABIN AND SUIT PRESSURE 

LOSS OF CABIN PRESSURE AND SUIT CIRCULATION 

FIRE/SMOKE IN CM 

LOSS OF CABIN PRESSURE AND 02 MANIFOLD LEAK 

2. ELECTRICAL 

LOSS OF 3 FUEL CELLS AND 1 BATTERY 

UNCONTROLLAB~E SHORTED MAIN BUS 

LOSS OF BOTH AC BUSES DURING MODE I OR MODE II 

3. PROPULSION 

SUSTAINED LEAK OR lOSS OF HE PRESSURE (SOURCE OR MANIFOLD) IN BOTH CM-RCS RINGS (MODE 
I ONLY) 

C. VIOLATION OF TRAJECTORY lIMIT LINES 

D. TEAM DISCRETION WILL BE USED FOR---

1. SUIT/CABIN CONTAMINATION 

2. MEDICAL PROBLEMS 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 MISSION RULE 
SUMMARy 

GROUP PAGE 

LAUNCH PHASE 
3-1 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 MISSION RULE SUMMARY 

THE S-IVB EARLY STAGING WILL BE USED AFTER "S-IVB TO COl" CAPABILITY FOR THE FOLLOWING --

S-II GIMBAL ACTUATOR INBOARD HARDOVER 

S-II ENGINE FAILURE (TIME DEPENDENT) 

3-3 SWITCHOVER TO CSM GUIDANCE WILL BE PERFORMED FOR--

SATURN GuiDANCE REFERENCE FAILURE 

3-4 MODE II. MODE IV. APOGEE KICK. OR EPO RETROFIRE' WILL BE COMPLETED BY MANUAL TAKEOVER FOR 
ATTITUDE EXCuRSIONS OF GREATER THAN OR EQUAL TO 5 DEG, 

RULE NUMBERS 3-5 THROUGH 
3-10 ARE RESERVED, 

MISSION REV DATE SECTION 

APOLLO 11 B 7/3/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

LAUNC:H PHASE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 3 MISSION RULE SUMMARY 

, EARTH ORSIT t 

3-11 CSM SEPARATION FROM THE S-IVB 'WITHOUT LM EXTRACTION) WILL SE PERFORMED EARLY FOR THE FOLLOWING 
SLV CONDITIONS 'CONSIDERATION WILL. SE GIVEN TO EXTRACTING THE LM LATER IF THE CONDITION CAN BE 
CORRECTED) 

TIME SASE 5 FAILS TO INITIATE AT CUTOFF 

*S-IVB RANGE SAFETY PROPELL.ANT DISPERSAL SYSTEM ARMS INADVERTENTLY AFTER 
INSERTION AND PRIOR TO SAFING 

*S-IVB LOX TANK PRESS IS GREATER THAN 50 PSI 

LOSS OF ATTITUDE CONTROL DURING TSS 

*S-IVB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS 

*START BOTTLE GREATER THAN 1800 PSIA 

*PERFORM SPS MANEUVER TO A SAFE DISTANCE 

3-12 CSM SEPARATION FROM THE s-Ive (WITH L.M EXTRAcTION) WILL BE PERFORMED FOR---

A. S-IVB NO-GO FOR TLI 

B. CSM NO-GO FOR TLI BUT GO FOR EARTH ORBIT MISSION 

TL.I WILL. BE INHIBITED FOR---

INSUFFICIENT PROPELLANT REMAINS FOR A 95 PERCENT PROBABL.ITY OF ACHIEVING A 65.000 
NM APOGEE EL.LIPSE 

S-IVB ENGINE MAIN LOX VALVE FAILS TO CLOSE AT CUTOFF 

LOSS OF ATTITUDE CONTROL 

CONTINUOUS VENT SYSTEM REGULATOR FAILS. 

L.OSS OF ENGINE CONTROL BOTTLE PRESSURE 

CONFIRMED ACTUATOR HARDOVER 

L.OSS OF ENGINE HYDRAULIC FLUID 

COL.D HE SPHERE PRESS LOW 

LH2 ULL.AGE PREss L.OW 

LOX ULLAGE PRESS LOW 

MISAL.IGNMENT RATE BETWEEN THE IU AND IMU IS OUTSIDE L.IMITS 

UNACCEPTABLE DIFFERENCES BETWEEN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL 
VELOCITY AT INSERTION 

UNACCEPTABLE DIFFERENCE BETWEEN MSFN AND IU ORBITAL DECISION PARAMETERS 

MISSION REV DATE SECTION 

APOL.LO 11 B 7/3/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

EARTH ORBn 



REV ITEM 

3-14 

3-15 

TLI 

A. 

B. 

WI~~ BE TERMINATED 

PITCH OR YAW BODY 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 MISSION RU~E SUMMARY 

FOR ---

RATES GREATER THAN 10 DEG./SEC 

RO~~ BODY RATE GREATER THAN 20 DEGISEC 

C. PITCH OR YAW ATTITUDE DIVIATIONS FROM NOMINA~ PROFILES EXCEED 45 DEG. 

CSM TAKEOVER WIL~ BE PERFORMED FOR SATURN GUIDANCE REFERENCE FAILURE IN EARTH 
TLI. 

RULES 3-16 THROUGH 3-20 
ARE RESERVED. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 MISSION RULE EARTH ORBIT 
SUMMARY 3-4 

ORBIT OR DURING 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECiION 3 MISSION RULE SUMMARY 

I TD&E I 

3-21 TD&E WILL NOT BE PERFORMED FOR---

A. PILOTS EVALUATION OF RATES AND ATTITUDES, AND SLA CONFIGURATION NOT ACCEPTABLE. 

B. THE SLV IS NO-GO FOR---

1. VIOLATION OF S-IVB BULKHEAD DELTA P LIMITS 

2. LOX TANK OVERPRESSURE GREATER THAN 50 PSI 

3, TB7 FAI~S TO INITIATE (DEPENDING ON FAILURE MODE, IT MAY BE SAFE TO 
PROCEED,) 

RULE NUMBERS 3-22 THROUGH 
3-29 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

TD+E 



REV ITEM : 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 MISSION RU~E SUMMARY 

I TRANS LUNAR COAST I 

3-30 THE RESIDUA~S OF MCC3 WILL BE TRIMMED TO 0.5 FPS IN AL~ AXES. IF MCC4 IS EXECUTED, THE X-AXIS 
RESIDUAL WILL BE TRIMMED TO WITHIN 1.0 FPS. 

3-31 DURING THE LOI BURN, THE FLIGHT CREW WILL TAKE THE FOLLOWING ACTION---

A. IF ON FREE RETURN TRAJECTORY, TERMINATE LOI FOR THE FULLOWING SPS PROB~EMS (PERFORM THE 15 
MINUTE ABORT IF THE BURN IS TERMINATED IN THE MODE I OR MODE II REGIONS)---

IF ON A HYBRID TRAJECTORY, TERMINATE LOI FOR THE FOLLOWING SPS PROBLEMS IN MoDE I, TH~ 
FIRST HALF OF THE GAP, AND MODE III. (PERFORM THE 15 MINUTE ABORT IF THE BURN IS TERMINATEW 
IN MODE I OR THE FIRST HALF OF THE GAP).---

1. LOSS OF ONE GN2 BOTTLE (LESS THAN 400 PSI) AND DECAY IN OTHER. (IF CONFIRMED 
BY BALL VALVE CLOSURE, TERMINATE IN MODE I ONLY.) 

2. PRESSURE DECAY IN EITHER SPS PROPELLANT TANK TO 160 PSI CO~FIRMED BY DROP IN 
PC. 

*3. FUEL-OXIDIZER DELTA P GREATER THAN 20 PSI CONFIRMED BY DROP IN PC. 

*4' CHAMBER PRESSuRE LESS THAN 80 PSI OR DECAY OF 10 PSI DURING BuRN. 

5. ANY BALL VALVE FAILS TO OPEN AFTER ITS RESPECTiVE BANK IS COMMANDED ON OR 
FAILS CLOSED. !TERMINATE LOI ONLY IN MODE I REGION.) VERIFY FAILURE BY 
SHUTTING DOWN GOOD BANK. 

IF ON A HYBRID TRAJECTORY, TERMINATE LOI FOR THE FOLLOWING SPS PROBLEMS IN MODE 11--

*1. PRESSURE DECAY IN EITHER SPS PROPELLANT TANK TO 115 PSI CONFIRMED BY DROP IN 
PC. 

2. PHYSiOLOGICAL INDICATIONS OF ERRATIC PERFORMANCE (CHUGGING; EXCESSIVE 
ViBRATION) • 

* REFERENCE MALF. PROCEDURE--- SPS-1 

B. PERFORM MTVC TAKEOVER AND COMPLETE THE BURN FOR THE FOLLOWING CONTRO~ PROBLEMS---

1. GSN NO-GO 

2. ATTITUDE EXCuRSION GREATER THAN 10 DEG EXCLUDING START TRANSIENTS 

3. RATES GREATER THAN 10 DEG./SEC 

C. RESTART THE BURN AND COMPLETE UNDER SCS CONTROL FOR AN SPS SHUTDOWN. 

RU~ES NUMBER 3-32 THROUGH 

3-37 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 B 7/3169 MISSION RULE 
SUMMARY 

GROUP 

ALL PHASES 
COAST 

PAGE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTiON 3 MISSiON RU~E SUMMARY 

• ~UNAR ORBll • 

3-38 PRIOR TO UNDOCKIN~ THE FOL~OWING TRAJECTORY CONDITIONS MUST BE SATISFIED---

A. THE MISS DISTANCE OVER THE LLS IS LESS THAN~ DEG. OUT OF PLANE AND~ DEG. IN AZIMuTH 

RULE NUMBERS 3-39 THROUGH 
3-44 ARE RESERVED. 

NOTE 
ADDITIONAL MANEUVERS WILL BE 
BE SCHEDULED. AS NEEDED. BETwEEN 
LOl2 AND UNDOCKING TO CORRECT 
DISPERSIONS. 

MISSION REV DATE SECT ION GROUP 

APOLLO 11 B 7/3/69 MISSION RULE 
SUMMARY 

LUNAR ORBIT 

PAGE 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION J MISSION RULE SUMMARY 

REV ITEM 

I 

I 001 PHASE I 

'-45 001 IGNITION 

3-46 

THE FLIGHT CREW WILL NOT ATTEMPT TO BACKUP THE 001 ULLAGE MANEUVER OR THE DPS IGNITION SHOULD 
EITHER FAIL TO OCCUR AUTOMATICALLY. 001 MAY eE ATTEMPTED ONE REV LATER DEPENDING ON AN ANALYSIS 
OF THE PROeLEM. 

001 TERMI NA TI ON 

THE FLIGHT CREW WILL TERMINATE DOl FOR THE FOLLOWING---

A. ATTITUDE DEVIATIONS GREATER THAN , DEG. 

B. RATES GREATER THAN 5 DEG./SEC. 

C. OVEReURN OF 1. SECONDS AND.!. FPS 

'-47 001 TO POI 

A. 001 RESIDUALS WILL BE NULLED ONLY ALONG THE X BODY AXIS 

B. DIRECT RETURN TO THE CSM WILL BE PERFORMED FOR THE FOLLOWING REASON--

NOTE l---CAPAeILITY REMAINS TILL APPROXIMATELY DOl +10 MINUTES 

1. LM CONDITIONS---

(A) ECS 

(1) LOSS OF BOTH COOLANT LOOPS 

(2) FIRE. SMOKE. OR FREE GLYCOL IN CABIN OR SUIT 

(e) Gr.c 

(1) PGNS FAIL 

(2) PGNS. AGS POsT-DOl RESIDUALS DIFFER BY GREATER THAN 2 FPS AND RR CONFIRMs 
AilS. 

(3) AT 001 CUTOFF. PRIOR TO TRIMMING. PGNS RESIDUALS ARE GREATER THAN 5 FPS IN 
ANY AXIS 

(C) CREW TERMINATES THE 001 MANEUVER 

RULE 3-48 IS RESERVED 

MISSION REV DATE sECTION 

APOLLO 11 B 7/'/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

001 PHASE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 MISSION RU~E SUMMARY 

I POWERED DESCENT PHASE I 

3-49 POI IGNITION 

THE F~IGHT CREW WI~~ NOT ATTEMPT TO BAC~ uP THE POI UL~AGE MANEUVER. IF THE ULLAGE MANEUVER DOES 
OCCUR AUTOMATICA~~Y' THE F~IGHT CREW WI~L ATTEMPT TO MANUALLY IGNITE THE DPS ENGINE IF IT DOES 
NOT IGNITE AUTOMATICALLY. THE MANUAL IGNITION MUST OCCUR BY LGC COMPUTED TIG + 7.S SEC. PDI MAY 
BE ATTEMPTED 1 REV ~ATER, DEPENDING ON AN ANALYSIS OF THE PROB~EM. 

3-50 POI TO LO GATE 

POWERED DESCENT WILL BE ABORTED FOR THE FOL~OWING---

A. ~R DATA IS REQUIRED FOR LANDING - NO ~R DATA BY 10 K FT - ABORT. 

1. ~R CONvERGENCE IALTITUDE ONLY) - DATA NOT BEING ACCEPTED OR CONVERGING 
FOLLOWING ~OCKON FOR 60 SECONDS - ABORT. 

2. LR DATA ACCEPTED AND CONVERGED CONTINOUS TO P-64 - CONTINUE MISSION IF LOSS 
OF ~OCK OCCURS IN P-64. 

3. LR DATA ACCEPTED AND CONVERGED wiTH SUBSEQUENT DROPOUT - CONTINUE TO P-64. 

IA) LANDING RADAR REGAINED IN P-64. 

(1) DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR - CONTINUE MISSION. 

(2) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR - ABORT. 

IB) LR NOT REGAINED AT P-64 - ABORT. 

4. LATE LR ~OCKON WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE TO 
P-64. 

IA) DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR - CONTINUE MISSION. 

IBI DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR - ABORT. 

B. FAILURE TO ENTER P64 WHEN TG EQUA~S 60 SEC. 

C. PGNS NAVIGATION ERRORS WHICH RESULT IN AGS-PGNS vELOCITY DIFFERENCES THAT viOLATE THE PGNS 
FAILURE LIMITS. 

D. PGNS NAVIGATION ERRORS WHICH RESULT IN MSFN-PGNS VELOCITY DIFFERENCES THAT VIO~ATE THE PGNS 
FAILURE LIMITS. 

NOTE 

ITEMS C AND 0 ARE VALID ONLY PRIOR 
TO LR INCORPORATION. FOR ITEM D. 
SWITCHOVER TO AGS WILL BE PERFORMED. 

E. I N iT I AL PERCENT COMMANDED THRUST NOT EQUAL TO..ill. PERCENT +1-.l.Q. PERCENT CONF I RMED BY A 
TRAJECTORY DEVIATION. 

F. COMMANDED THRUST INCREASING PRIOR TO THROTTLEDOWN OR P63 TGO • BO SEC. 

G. NO LANDING SITE VISIBILITY BY P64 PLUS ~ SEC. 

H. NO THROTTLE RECOVERY BY P63/P64 PROGRAM SWITCH PLUS lS SEC. 

I. VIOLATION OF THE TIME BIASED 120 SEC) DPS ABORT BOUNDARY. 

J. FAILURE TO ACHIEVE FTP BY NOMINAL TIG + 26 SEC. 

3-51 LO GATE TO TD 

THERE ARE NO TRAJECTORY OR GUIDANCE CONSIDERATIONS WHICH ARE CAUSE FOR ABORT AFTER CREW TA~EOVER 
OF POWERED DESCENT 

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

MISSION REV DATE SECTION 

APOLLO 11 B 7/3/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

POWERED DESCEN 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION' MISSION RU~E SUMM~RY 

I ASCENT I 

3-61 ~SCENT 

~. GUID~NCE SwlTCHOVER TO ~GS WI~~ SE PERFORMED FOR ---

1. ONBOARD RECOGNIZED PGNS FAI~URES 

2. PGNS NAVIGATION ERRORS. DURING ASCENT OR FO~~OWING DESCENT ABORT. THAT REsu~T 
IN ANY OF THE FO~~OWING CONDITIONS---

IA) AGS PREDICTED HP AT INSERTION ~ESS THAN ~O,OOO FT 

IB) AGS PR~DICTED HA AT INSERTION GREATER THAN TARGET + ~O NM 

IC) AGS PREDICTED WEDGE ANG~E AT INSERTION GREATER THAN 1.0 DEG. 

B. THE GROUND WI~~ NOT REQUEST SWITCHOVER AFTER TGO ~ESS THAN 30 SECONDS. 

RU~E 3-62 THROUGH 
3-79 ARE RESERVED. 

MISSION REV DATE SECTION 

APO~~O 11 B 7/3/69 MISSION RU~E 
SUMMARY 

GROUP PAGE 

ASCENT 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 MISSION RU~E SUMMARY 

3-80 A NON-CRITICA~ SPS MANEUVER WI~~ BE INHIBITED FOR---

A. G&C 

1. ~OSS OF TWO TVC SERVO LOOPS 

2. LOSS OF THREE TVC CONTRO~ MODES (G&N. SCS AUTO. AND MTvC - RATE CMD IF UNDOCKED) 

3. ~OSS OF THREE TVC CONTRO~ MODES (G&N. SCS AUTO. AND MTVC - ACCE~ CMD IF DOCKED) 

B. SPS 

1. ~OSS OF BOTH GN2 BOTT~ES (LESS THAN 400 PSI) 

2. FUE~ OR OXIDIZER FEEDLINE TEMP L~SS THAN 40 DEG. F. 

3. F~ANGE TEMP GREATER THAN 480 DEG. F. ON PREVIOUS BURN 

4. CHAMBER PRESSURE LESS THAN 70 PSI ON PREVIOUS BURN 

5. FUE~/OXIDIZER DE~TA P GREATER THAN 20 PSI 

6. LOSS OF ULLAGE CAPABILITY FOR FIRST BuRN SUBSEQUENT TO DOCKED DPS BURN. OR AFTER 
STORAGE TANKS EMPTY 

7. FIRST BURN SUBSEQUENT TO DOCKED DPS WAS LESS THAN 40 SEC. CONTINUOUS 

8. PRESSURE IN EITHER FUE~ OR OXIDIZER TANK ~ESS THAN 140 PSI 

9. DELTA V REMAINING LESS THAN MANEUVER PLUS DEORBIT REQUIREMENT 

MISSION REV DATE SECTION 

APO~LO 1 FNL 5/16/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

ALL PHASEs 
3-11 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 3 MISSION RULE SUMMARY 

3-81 LOI2. PLANE CHANGE. 001. & MCC'S NOT REQUIRED FOR ENTRY CORRIDOR CONTROL WILL BE TERMINATED 
AFTER MANUAL TAKEOVER FOR---

A. CSM. STAGED LM & DOcKED 

1. ATTITuDE EXCURSIONS GREATER THAN OR EQUAL TO 1Q DEG 

2. ATTITUDE RATES GREATER THAN OR EQUAL TO ~ DEG/SEC. 

3. ATTITUDE ERRORS GREATER THAN OR EQUAL TO 10 DEG. 

B. UNSTAGED LM 

f' ATTITUDE EXCURSIONS GREATER THAN OR EQUAL TO ~ DEG. _ 

2. .ATTITUDE RATES GREATER 'THAN OR EQUAL T0.2. DEG/SEC. 
3. ATTITUDE ERRORS GREATER THAN OR EQUAL TO~ DEG. 

3-82 GENERALLY. THE FOLLOWING MANEUVER RESIDUAL TRIMMING CRITERIA WILL APPLY---

A. DOCKED SPS - TRIMMED TO 1 FPS IN X-AXIS ONLY (MCC. MCCI. MCC2. AND LOll ARE 
NOT TRIMMED). -

B. DOCKED DPS WILL NOT BE TRIMMED. 

C. ALL UNDOCKED MANEUVERS (BY EITHER VEHICLE) WILL BE NULLED ALONG X-AXIS. Y 
AND Z-AXIS RESIDUALS WILL NOT BE TRIMMED. 

3-83 THE FOLLOWING MANEUVERS WILL BE MANUALLY TERMINATED AFTER VIOLATION OF THESE OVERBURN 
CR ITER I A---

A. TLI -,.&..SEC AND V (PNGS) GREATER THAN V(PAD). 

B. LOll 

1. SPS- 12. SEC 

2. DPS - 10 SEC AND DELTA V (AGS) GREATER THAN ~ FPS 

C. LOl2 - 1. SEC 

D. 001 - 2 SEC AND DELTA V GREATER THAN 2 FPS 

E. TEl 

1. SPS -~ SEC AND DELTA VC GREATER THAN ~ FPS 

2. DPS - 10 SEC AND DELTA V (AGS) GREATER THAN 2 FPS 

F. SPS MCC - 1 SEC 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 MISSION RULE 
SUMMARY 

GROUP 

ALL PHASES 

PAGE 



REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 3 MISSION RU~E SUMMARY 

3-84 A~L MANEUV~RS ~XCEPT LOI2. PLANE CHANGE. 001. AND MCC'S NOT REQvlRED FOR ~NTRY CORRIDOK CONTROL 
WI~L BE COMPLETED BY SCS (MTVC OR AUTO) OR AGS TAKEOVER FOR ANY OF THE FO~LOWING---

A. CSM. STAGED ~M 1 DOCKED 

1. ATTITVDE EXCURSIONS GREATER THAN OR EQUAL TO 1£ DEG. 

2. ATTITUDE RATES GREATER THAN OR EQUA~ TO 1£ DEG/SEC. 

3. ATTITUD~ ERRORS GREATER THAN OR EQUAL TO 1£ DEG. 

B. UNSTAGED LM 

1. ATTITUDE EXCURSIONS GREATER THAN OR EQUAL TO ~ DEG. 

2. ATTITUDE RATES GREATER THAN OR EQUAL TO ~ DEG/SEC. 

3. ATTITUDE ERRORS GREATER THAN OR EQUAL TO 1. DEG. 

3-85 A~L RENDEZVOUS MAN~UVERS WILL BE NULLED ALONG THE X-AXIS. Y AND Z RESIDUALS WILL NOT BE TRIMMED. 

NOTE 
THIS INCLUDES NOMINAL 
AND/OR RESCUE MANEUVERS. 
TEl & MCC'S WILL BE 
NULLED ALONG A~L AXES. 

RULES 3-86 THROUGH 3-89 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 e 7/3/69 MI SS I ON RU~E 
SUMMARY 
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GO/NO-GO 
ITEM 

EARTH 
ORBIT 

CONT I CONT 
BOOST E.O. 

TLC 

1. BASED ON AMOUNT OF WATER AVAILABLE, CONSIDERATION WILL BE 

GIVEN TO CONTINUING MISSION WITH SECONDARY RADIATOR AND 

PRIMARY EVAPORATOR 

2. REQUIREMENT EXISTS ONLY IF DESCENT STAGE CAN BE RETAINED 

FOR TEl 

3. IF ONE MAIN REG HAS FAILED OPEN AND THE OTHER IS FUNCTIONING 

NORMALLY, TLI WILL BE PERFORMED 

4. <DELETEO) 

5. MUS T BE IN SAME COOLANT LOOP 

.R 

CS M EECOM GO/NO-GO CRITERIA 

LUNAR ORBIT UN DOCKING DOl POWERED DESCENT 

CONT 
LOI L.O. 

b. BASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN TO CONTINUING 

8. BASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN TO UNDOCKING 

WITH ONE GN2 BOTTLE REMAINING IN AN OPERABLE SYSTEM 

9. MODE lAND II ONLY; 0 THEREAFTER 

10. MUST HAVE CABIN INTEGRITY OR VIABLE SUIT LOOP. ITEMS MARKED BY 

* ARE REQUIRED TO -MAINTAIN VIABLE SUIT LOOP 

LUNAR STAY 

I-MAN 
EVA 

LEGEND, _ NO REQUIREMENT 



';" 

'" 

GO/NO-GO 
ITEM 

CD ~gg~ ~ ~R ~T=H I OF 2 

EARTH ORBI T 

TLI 

TLC 

TD&E CONT 
TLC 

® REQUIRES 3 AXIS ATTITLOE CONTROL AND 
TRANSLATION IN 3 AXES <ONE LATERAL 
AXIS MAY BE DEGRADED) 

LOI 

LUNAR ORBI T 

CONT 
LOI 

CONT 
L.O. 

CS M GNC GO/NO-{;O CRITERIA 

UNDOCKI NG DOl POWERED DESCENT 

LEGEND, __ NO REQUIREMENT 

LUNAR STAY 

I-MAN 
EVA 



GO/NO-GO 
ITEM 

UNDOCKI NG 

EVENT INOMINALI EVENT 
MISSION 

LM TELCOM GO/NO-GO CRITERI A 

DOl 

CONT INOMINAL 
DOl MISSION PDI 

~ t;~ 02 DEMA~D. ~:G: =1 ~ ___ 1 nIn~:'~: n ~~n: I 

CD 

® 
® 
® 
® 
@ 
CD 

DURING POWERED DESCENT WHEN TIME IS NOT AVAILABLE TO TROUBLESHOOT, 
A SHORT ON EITHER AN ASCENT OR DESCENT FEEDER WILL BE CONSIDERED 
LOSS OF A BUS AND THUS REQUIRE AN ABORT 

A SHORTED DESCENT FEEDER WILL ALWAYS BE REASON FOR ABORTING THE 
LANDING MISSION 

FUNCTIONAL CAPABILITY ONLY - SEE REDLINES FOR CONSUMABLES REQUI REMENTS 

ASSUMES CREWMAN IN LM OPERATING ON LM ECS 

LIFTOFF WITHIN 11 MINUTES WITH LOSS OF PRIMARY 

PERFORM DIRECT RETURN 

THE TWO REMAINING DESCENT BATTERIES MUST FEED SEPARATE BUSES 

LEGEND: 

LUNAR STAY 

2-MAN II-MAN 
EVA EVA 

= RETAIN DESCENT STAGE ALAP 
_ NO REQUIREMENT 
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GO/NO-GO 
ITEM 

UNDOCKI NG 001 

LM CONTROL GO/NO-GO CRI TERI A 

POWERED DESCENT 

! I I' w
,

p 

~ 

1. AOT REQUIRED UNTIL FIRST P52 ALIGNMENT 

2. LR/PNGS DELTA ALT MUST BE CONVERGED PRIOR TO 13,000 FT 

3. MANUALLY FOLLOWCMD THRUST METER IF POSSIBLE 

4. CONSIDERATION WILL BE GIVEN TO CONTINUING BASED UPON THE FAILURE MODE 

5. CONSIDERATION WILL BE GIVEN TO CONTINUING BASED UPON NOMINAL TRAJECTORY AND GUIDANCE 

LUNAR STAY 

LEGEND: _ NO REQUIREMENT 



! 
'" 

~ 
w 

~ 

~ 

GO/NO-GO 
ITEM 

CD VHF IS ACCEPTABLE 

® CSM RELAY TO LM IS ACCEPTABLE 

CD LM RE LAY TO CS M IS ACCEPTABLE 

o AOEQUA TE HBR TO MAKE FINAL GO/NO GO 
TO CONTINUE POWERED DESCENT 

COMMUNICATIONS/INSTRUMENTATION GOINO-GO CRITERIA 

LEGEND, ... NO REQUIREMENT 



'v.l , 
1-' 
.,() 

EMU GO/NO-GO CRITERIA 

UNDOCKI NG 001 POWERED DESCENT 
GO/NO-GO 

ITEM 

CRITICAL INSTRUME 

LCG/LTL COO LI NG 

PRIMA'RY 02 SUPPLV(S) 

PLSS 02 PRESSURE REGCS) 

PLSS FANCS) 

PLSS BA TTERYCS) 

EMU PRESSURE INTEGRITY 

OPS 02 BOTTLECS) 

OPS PRESSURE REGCS) 

CD NOMINALLY BOTH OPS'S SOURCE PRESSURES WILL BE CHECKED OUT PRIOR TO 
UNDOCKING - SHOULD ONE OPS SOURCE PRESSURE FAIL TO MEET THE OPS GO/NO-GO 
CRITERIA AS DEFINED IN RULE 3-103, A CHECK OF POS PRESSURE WILL BE MADE ON A 
PLSS TO FULFILL THE RQMT FOR TWO LIFE-SUPPORT UNITS 

® SUFFICIENT PLS~ AND/OR OPS CONSUMABLES WILL BE RETAINED AT LM LIFTOFF TO 
SUPPORT A 30 MINUTE CEVA 

LEGEND: 

LUNAR STAVeD 

I-MAN 
EVA 

1 OF 2 

1 OF 2 

1 OF 2 

1 OF 2 

1 OF 2 

1 OF 2 

1 OF 2 

NO REQUIREMENT 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - MISSION RU~E SUMMARY - CONTINUED 

, CONSUMABLES ' 

3-90 SPS 

A. AFTER TD&E AND THE FIRST DOCKED SPS MCC. THE DE~TA V REQUIRED TO CONTINUE WITH A LUNAR 
MISSION IS 5500 FPS (CSM UNDOCKED CAPABILITY). 

B. THE DELTA V REQUIRED FOR LOI GO IS LOll (FUNCTION OF LAUNCH DAY AND LAUNCH AI) +190 FPS 
(LOI2. DOCKED) +2960 FPs (TEl AND TEC MCC'S). 

C. THE DELTA V REQUIRED FOR GO FOR RENDEZVOUS Is 3p20 FPS. THIS DELTA V INCLUDES---

~60 FPS. LM RESCUE 

2800 FPS. TEl (APPROXIMATELY 79 HR RETURN) 

160 FPS. 30 Mee BASED ON SCS CONTROL~ED TEl 

3520 FPS 

3-91 SM RCS 

A. THE REDLINE FOR TD&E IS 630 ~BS AND IS CONSIsTENT WITH A CSM ONLY ~UNAR ORBIT MISSION 
(NOMINAL FIRST AND THIRD DAY OPERATIONS AND SPS 001 OPERATIONS). 

B. THE SM RCS PROPELLANT REQUiRED FOR LOI COMMITMENT IS 210 LBS. THIS CAPABILITY ALLOWS ONE 
DAY OF NOMINAL LUNAR ORBIT OPERATIONS WHI~E COCKED ANO NOMINAL TEe OPERATIONS. 

C. IF THE LUNAR ORBIT REDLINE IS VIOLATED. TEl WI~L BE PERFORMED ASAP. THIS REDLINE ALLOWS---

90 LBS-LM SEPt 2 REVS IN LUNAR ORBIT. TEl ULLAGE. NOMINAL TEC 

65 LBS-MCC A~LOWANCE FOR TEMC 

D. THE SM RCS PROPE~LANT REQUIRED TO A~LOW A GO FOR UNDOCKING IS 360 LBS. THIS CAPABILITY 
INCLUDES~-- C$M SE~ MANEI,!VER,ONEREY F;OR THE. MINI-;FO<lT,BALL, BRMING ANDDOCl~ING. FOuR REVs 
POSTDOCK1NG. AND THE LUNAR OR611 REbLtNE. 

E. THE SM RCS PROPELLANT REQUIRED TO ALLOW A GO FOR RENDEZVOUS IS 670 LBS. THIS CAPABILITY 
I NCl.UDES---

3'5 l.BS. RESCUE (INCl.UDES FOuR JET 10 SEC Ul.l.AGE FOR FOUR SPS MANEUVERS ONE RCS MANEUVER. 
AND ASSUMES THE eSM PERFORMS BRAKING) 

90 l.BS-LUNAR ORBIT REDLINE LESS MCC AL~OWANeE 

225 ~BS-NOMINAL LUNAR ORBIT USAGE 

670 ~BS-TOTAL 

F. IF THE TEe RED~INE IS APPROACHED. ONLY Res USAGE ESSENTIAL fOR CREW SAFETY WILl. BE 
CONTINUED. THIS REDLINE ALLOWS A CMISM SEP MANEUVER OF 3 FPS. THE TEC REDl.INE. INC~. 
Al.LOWANCE FOR TEl Ul.l.AGE. IS 60 l.BS. 

RULE NUMBERS 3-92 AND 3-93 ARE ARE RESERVED. 

MISSION REV DATE SECTION 

APOl.LO 11 A 6/20/69 MISSION RU~E 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 3 - MISSION RU~E SUMMARY - CONTINUED 

3-94 CSM BATTERY ENERGY AND CRYOGENIC 02 AND H2 

THE FO~~OWING MINIMUM USAB~E ENERGY/QUANTITIES MUST BE AVAI~AB~E TO INITIATE THE SPECIFIC 
PHASES. 

--------------------------------------------------------------------
I ~AUNCH I T~I I ~Ol I UNDOCK* 

-----------------------------------------------------------------._-
I I I I I I 

I ** I I I *** I *** I 

I BATT AMP-HOURS • I 88.4 I 81 I SO I 44 I 

I REMAINING I I I I I 

I I I I I I 

----------------------------------------._--------------.-----------
I I I I I I 

I 02 (PERCENT I 82.8 , 82.0 ' 60.7 , 53.4 , 
, EACH TANIO I I , I I 

I 
, , , , , 

--------------------------------------------------------------------, I , f , I 

, H2 (PERCENT , 90.2 , 89.3' 64.8 , 55.8 I 

, EACH TANK) , , I , , 
, I , , I I 

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

*UNDOCKING REO~INE IS THAT MINIMUM REQUIREMENT NECESSARY TO 00 A ~UNAR ~ANDING WITH ASCENT AFTER 
ONE CSM ORBIT. 

**BATTERY AMP HOURS NECESSARY TO PERFORM NOMINA~ MiSSiON WITHOUT BATTERY CHARGER. 

***ENERGY REQUIREMENT IN TWO ~OWEST BATTERIES. 

BATTERY REO ~INES ARE BASED ON FAI~URE OF THE BATTERY CHARGER PRIOR TO ACCOMP~ISHING ANY BATTERY 
CHARGING. THESE REDL.INES A~!.OW.C::OMPLETlON OF NOMINAL MISSION wITH FU!.L ENTRY AND POST LANDING 
CAPABILITY WITH THREE BATTERIES WITH POwER DowN OF ECS RADIATORS HEATERs OVERLOAD SENSING AT THE 
OCCURRENCE OF LOSS of THE BATTERY CHARGER. THE RECLINES FOR LOI AND UNDOCKING ALLOW FOR A 
SUBSEQUENT LOSS OF AN ENTRY BATTERY WITH EARLY TEl. POWERED DOWN G&N ENTRY, AND 12 HOURS 
POSTLANDING TIME. 

CRYOGENIC RECLINES ARE BASEC ON CAPABI~ITY TO PERFORM NOMINAL MISSION WITH CAPABILITY TO RETURN 
TO EARTH WITH A 50 AMP AVERAGE POWER LEVEL AfTER LOSS OF ONE CRYO TANK AT NOMINAL TEl -29 HOURS 
(WORST CASE TIME FOR FAILURE). 

RULES 3-95 AND 3-96 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

CONSUMABLES 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - MISSION RULE SUMMARY - CONTINUED 

3-97 LM-RCS PROPELLANT GO/NO-GO'S AND REDLINES 

A. ASSUMPTIONS 

1. TOTAL LOADED 633 LBS EQUAL 100 PERCENT 

UNUSABLE 

TRAPPEO PROPELLANT 7.3 PERCENT 

GROUND GAGING UNCERTAINTY 6.0 PERCENT 

TOTAL UNUSABLE 13.3 PERCEN T 

2. OPS RESERVE 

(A) PRIOR 
PERCENT 

TO TPI - ONE REV LOS TRACKING OF CSM (STAGED) EQUAL 2., 

(B) AFTER TPI - CSM ACTIVE DOCKING EOVAL 1.0 PERCENT 

B. GO/NO-GO'S 

1. UNDOCKING/SEPARATION---

I. PROPELLANT REQUIRED FOR UNOOCKING. 001. DESCENT. ASCENT AND RENDEZVOUS 
PLUS OPS RESERVE. 

I.A PROPELLANT REQUiRED FOR UNOOCKING MINI-FOOTBALL' AND DOCKING PLUS OPS 
RESERV€. 

2. 001 

II. PROPELLANT REQUIRED FOR DOl. DESCENT. ASCENT AND RENOEZVOUS PLUS OPS 
RESERVE. 

3. POI 

ttt. PROPELLANT REQUIRED FOR DESCENT, ASCENT AND RENDEZVOUS PLUS OPS 
RESERVE. 

4. IMMEDIATELY AFTER ASCENT 

IV. PROPELLANT REQUIRED FOR NOMINAL LM ACTIVE RNOZ PLUS OPS RESERVE. 

5. CSI 

V. PROPELLANT REQUIRED FOR REMAINDER OF RNOZ PLUS OPS RESERvE. 

V.A. PROPELLANT FOR CSI. LOS TO TPI. TPI. BRAKING. DOCKING PLUS OPS RESERVE. 

6. CDH 

VI. PROPELLANT REQUIRED FOR REMAINDER OF RNDZ PLUS OPS RESERVE. 

7. TPI 

VII. PROPELLANT REQUIRED fOR REMAINDER OF RENDZVOUS PLUS OPS RESERVE. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

CONSUMABLES 



REV ITEM 

3-97 
CONT. 

C. REDLINES 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 3 - MISSION RU~E SUMMARY - CONTINUED 

1. UNDOCKING TO SEP 

PROPELLANT REQUIRED FOR NOMINAL DOCKING 

2. SEP TO DOl 

PROPE~LANT REQUIRED FOR REMAINDER OF MINI FOOTBALL. DOCKING P~US OPS 
RESERVE. 

3. DOl TO POI 

PROPELLANT REQUIRED FOR LOS IN LONGEST ABORT RNDZ WITH DPS ATTACHED UNTIL 
JUST BEFORE TPI (P-20 MAXIMUM DEADBAND). STAGING. BRAKING. DOCKING PLUS OPS 
Re;Se;RVE. 

*. POI TO TOUCHDOWN 

PROPELLANT Re;QUIRe;D FOR DESCENT. NOM ASCENT. LONGEST LOS FOR CSM RESCUE 
(P-20 MAXIMUM De;ADBAND). BRAKING. DOCKING PLUS OPS Re;SERVE. 

5. INSERTION TO TPI 

PROPELLANT REQUIRED FOR LOS TO TPF. BRAKING. DOCKING. PLUS OPS RESERVE. NOTE 
RCS REQUIRED DECREASES WITH LESS LOS UNTIL TPI. 

6. TPI TO DOCKING 
PROPE~LANT REQUIRED FOR OPS RESERVE. 

3-98 LM DPS 

THE NOMINAL DPS PROPELLANT MARGIN IS APPROXIMATELY 925 ~BS. THERE ARE NO REDLINES OR GO/NO-GO'S 
P~ANNED. 

LM APS 

THE NOMINAL APS PROpe;LLANT MARGIN AT INSERTION IS APPROXIMATELY 24~ LBS. THERE ARE NO REDLINe;S 
OR GO/NO-GO'S PLANNED. 

RULE NUMBERS 3-100 
AND 3-101 ARE RESERVED •. 

MISSION REV DATE SECTION 

APOLLO 11 B 7/3/~9 MISSION RULE 
SUMMARY 

GROUP PAGE 

CONSUMABLES 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 3 - MISSION RULE SUMMARY - CONTINUED 

3-102 LM EPS. 02. H20 

A. LM ECS AND EPS NOMINAL MISSION REDLINES ARE DEFINED IN TWO CATE~ORIES---

1. THOSE USABLE QUANTITIES REQUIRED (PLUS DISPERSIONS) AT ANY TIME TO COMPLETE 
THE NOMINAL MISSION THROUGH DOCKING. 

(A) FROM UNDOCKING TO TOUCHDOWN. THE NOMINAL MISSION REDLINES ARE BASED ON A TWO-HOUR 
LUNAR STAY. THESE RELINES ARE DEFINED BY THE CONSUMABLES REQUIRED TO COMPLETE THE 
LANDING. A 2-HOUR STAY. ASCENT AND NOMINAL (4-HOUR) RENDEZVOUS. EACH ASCENT 
8ATTERY AND ASCENT H20 TANK AND ONE ASCENT 02 TANK MUST CONTAIN CONSUMA8LES 
REQUIRED FOR LIFTOFF AND NOMINAL RENDEZVOUS THROU~H CREW TRANSFER. IN ADDITON. 
THERE MUST 8E SuFFICIENT ASCENT/DESCENT CONSUMABLES TO COMPLETE THE LANDING PLUS 
A 2-HOUR LUNAR STAY. HOWEVER, FOR THE FIRST REV AFTER TOUCHDOWN. THE REDLINES ARE 
DEFINED AS THE CONSuMA8LES REQUIRED TO PROViDE A T3 LIFTOFF. NOMINAL INSERTION. 
AND CSM RESCUE AS A MINIMUM. 

(B) FOR THE REMAINDER OF THE LUNAR STAY, THE DESCENT REDLINES ARE BASED ON THE 
CONSUMABLES REQUiRED TO REACH THE NEXT LAUNCH WINDOW (A CONSTANT 2 HOURS IS 
ASSUMED) PLuS A LUNAR SuRFACE RESERVE OF 2 HOuRS (EPS - SPLIT BUS CONFIGuRATION). 
ASCENT REDLINES ARE BASED ON THE CONSUMABLES REQUIRED FOR LIFTOFF AND NOMINAL 
RENDEZVOUS THROUGH CREW TRANSFER AS DEFlNED IN PARAGRAPH (AI A80VE. 

(C) THE RENDEZVOUS REDLINE IS BASED ON THE CONSUMABLES REQUIRLD TO COMPLETE A NOMINAL 
LM-ACTIVE RENDEZVOUS. COMPLETELY POWERED uP. WHEN THE REDLINE IS REACHED. LM WILL 
BE POWERED DOWN AND CSM BECOMEs THE ACTIVE vEHICLE. HOWEVER. THE LM WILL BE 
POWERED UP TO PERFORM BRAKING. THE REDLINE ALLOWS FOR THIS CAPABILITY. 

2. THOSE USABLE QUANTITIES REQUIRED (PLUS DISPERSIONS) TO COMPLETE THE REQUIRED 
ALTERNATE MISSION. 

B. GO/NO GO'S FOR ECS AND EPS ARE DEFINED IN TWO CATEGORIES---

1. THOSE USABLE QUANTITIES REQUIRED (PLUS DISPERSIONS AND OPERATIONAL RESERVES) 
AT SELECTED POINTS OF COMMITTMENT TO COMPLETE THE NOMINAL MISSION THROUGH 
DOC!<;ING. 

(A) THE GO/NO GO VALUES FOR UNDOCKING. DOl. PDI. AND A STAY/NO STAY FOR T1 i T2 ARE 
IDENTICAL TO THE NOMINAL MISSION REDLINES AT THOSE TIMES. SEE 3-102.A.1(A) FOR 
DETAILS. 

(8) THE DESCENT CONSUMABLES VALUES FOR THE GO/NO GO FOR A 10 OR 22-HOUR STAY ARE 
THOSE REQUIRED TO COMPLETE THE STAY WITH THE SCHEDULED ACTIVITIES PLUS A 2-HOUR 
SuRFACE RiSERVE. THE LlAST 4 HOURS .OF THIS CAPABILITY FOR EPS MUST BE SPLIT'BuS 
OPE~ATtON. THE ASCENT CONSUMA8LE GO/NO GO vALUES ARE THE sAME AS tHE REDLINES 
DISCUSSED IN 3-102.A.1(8) 

(C) THERE IS NO APPLICABLE GO/NO GO FOR THE LM-ACTIVE RENDEZVOUS. LM IS THE ACTIVE 
VEHICLE AS LONG AS THE REDLINES. DEFINED IN PARAGRAPH 3-102.A.1(C). ARE NOT 
VIOLATED. 

2. THOSE uSABLE QUANTITIES REQUIRED (PLUS DISPERSIONS AND OPERATIONAL RESERVES) 
AT SELECTED POINTS OF COMMITTMENT TO COMPLETE THE REQUIRED ALTERNATE 
MISSION. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

CONSUMABLES 
3-26 



REV ITEM 

3-102 
CONT. 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - MISSION RU~E SUMMARY - CONTINUED 

GO/NO GO STAY/NO STAY I ________ M _____________________________________________________ 1 

, UNDOCK ' 001 , POI ~UNAR STAY • ________ t ________ • __________________________________ ~-_______ 1 

, ROMO) 'ROM 'ROI~ 'Tl AND' ROM(2) , ROM(2) , ROI<1(2) , 
'WITH 'WITH 'WITH I T2 (3) 'WITH I 20-HR '20-HR 
'2-HR '2-HR '2-HR '6-nR 'WiTH 'W/O 
'STAY 'STAY 'STAY 'STAY 'EVA ' EVA . _______ . ____________________ . ________ . ________ , ________ 1_-_-----.--______ 1 ______ --._-______ 1 

, ASC 02 (~BS EITHER TANKS) 1.6 ' 1.6' 1.6 I 1.6 ' 1.6 , 1.6 I 1 ____________________________ 1 _____ - __ 1 ________ • ________ 1 ________ 1 ________ • ________ 1 ________ 1 

P~US • ____________________________ 1 ________ 1 ________ • ________ 1 ________ • ________ 1 ________ 1 ________ 1 

, ASC/DES 02 (~BS) 1.7 ' 1.3' .9 I 4.1' 20.6' 6.7 I , ____________________________ I ________ • ___ ~ ____ t ________ 1 ________ • ________ 1 ________ 1 ________ 1 

• ____________________________ f ________ • ________ • ________ 1 ________ • ________ • ________ 1 ________ • 

, ASC H20 (LBS EACH TANK) 29 I 29 I (3) 29 ' 29 , 29 I 1 ____________________________ 1 ________ 1 ________ 1 ________ 1 ________ • ________ 1 ________ ' ________ ' 

P~US • ____________________________ • ________ 1 ________ • ________ • ________ • ________ , ________ 1 ________ 1 

, ASC/DES H20 (~BS) 33 ' 27' 19' (~) 66 ' 136 ' 139 I • ____________________________ •• _______ • ________ 1 ________ 1 ________ 1 ________ ' ________ 1 ________ , 

• ____________________________ • ________ • ________ • ________ 1 ________ 1. _______ 1 ________ 1 ________ 1 

, ASC AMP HRS (EACH BAT) 247 ' 247' 247' (3) 237' 237' 237 I • ____________ ------------____ • ________ 1 ________ 1 ________ 1 ________ 1 ________ 1 ________ 1 ________ 1 

P~US • ____________________________ • ________ • ________ • ________ 1 ________ • ________ 1 ________ 1 ________ 1 

, ASC/DES AMP HOURS 203 ' 94 I (3) 367 ' 797 ' 763 ' ,------------------------------------------------------_____________________________________ ' 

(1) ROM. REMAINDER OF MISSION 

(2) APP~IED AT T3-20 MIN. I.E. TOTAL SURFACE STAY TIMES ARE 10 AND 22 HOURS. 

(3 ) LM IS "STAy" IF SUFFICIENT ASCENT/DESCENT H20 
PROVIDE A T3 ~IFTOFF. NOMINAL INSERTION ~ CSM 
"STAY" EVEN IF AL~ TANKED 02 IS LOST. 

AND ELECTRICAL POwER 
RESCUE CAPABILITY AS 

GENERA~ NOTE 
------------' 

VALUES IN TAB~E ARE THE RE~UIRED 
USAB~E AMOUNTS. UNUSABLES ARE---

._------------------------______ 1 

02 H20 A-H , _______ . _______ ' _______ . _______ ' 
ASC .37 2.08 ' 7 • _______ 1 _______ 1 _______ 1 _______ 1 

DES '3.39 '16.4 15 • _______________________________ 1 

(PER TANK OR BATTERY) 

MISSION REV DATE SECTION 

APO~~O 1 B 7/3/69 MISSION RU~E 
SUMMARY 

GROUP 

CONSUMAB~ES 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - MISSION RU~E SUMMARY - CONTINUED 

3-103 ~MU 

P~SS AMP HRS, 02 , H20 RED~INES 

A. NOMINAL EVA-THE PLSS AMP-HRS, 02 AND H20 REDLINES FOR THE NOMINAL EVA ARE DEFINED IN THREE 
CATAGORIES---

1. THOSE VALUES REQUIRED FOR DUA~ TERMINATION AND SAFE RETURN TO A PRESSURIZED 
LM CABIN PLUS THE VALUES REQuIRED FOR 30 MIMUTES OF POST-EVA RESERVE. 

2. THOSE VA~UES REQUIRED FOR DUAL TERMINATION, TRANSFER OF ONE SRC, AND SAFE 
RETURN TO A PRESSURIZED LM CABIN PLUS 30 MINUTES OF POST-EVA RESERVE. 

3. THOSE VALUES REQUIRED FOR DUAL TERMINATION. TRANSFER OF BOTH SRC'S AND SAFE 
RETURN TO A PRESSURIZED LM CABIN PLUS 30 MINUTES OF POST-EVA RESERVE. 

B. ALTERNATE EVA- THE PLSS AMP-HOURS, 02 AND H20 REDl.lNES FOR THE A~TERNATE EVA'S ARE DEFINED 
IN TWO CATAGORIES---

1. THOSE VA~UES REQUIRED FOR SING~E EVA TERMINATION AND SAFE RETURN TO A 
PRESSURIZED LM CABIN P~US THE VALUEs REQuIRED FOR 30 MINuTES OF POST-EVA 
RESERVE. 

2. THOSE VA~UES REQUIRED FOR SINGLE EVA TERMINATION, TRANSFER OF ONE SRC. AND 
SAFE RETURN TO A PRESSURIZED LM CABIN PLuS 30 MINUTES OF POST-EVA RESERVE. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 MISSION RULE 
SUMMARY 

GROUP PAGE 

CONSUMABLES 



REV ITEM 

3-103 
CONT. 

C. 

I 

I I 

PL.SS AMP-HR. 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - MISSION RULE SUMMARY - CONTINUED 

02 AND H20 GO/NO-GO'S ARE DEFINED AS THOSE VAL.UES 
(NOMINAL OR AL.TERNATE) PLUS THE VALUES REQUIRED FOR 30 MINUTES 

GO/NO-GO'S 

REIolUIRED TO 
OF POST-EVA 

1 ________________________________ • ___________ , 

t t , , , NOMINAL , ALTERNATE , AL.TERNATE , , EVA , 1-MAN. 2-HR , l-MAN. 50-MIN' , 2HR 40 MIN , EVA , EVA , , , t , t _____________ t ______________ I _________ ~----I_----_________ . 
, CDR , , , , , POS (PSIA) , 919 , 757 , 506 , , , , , , , H2O (L.BS) , 7.34 , 5,'96 , 3.40 , 
t t t t , 
, AMP-HRS , 12.0 , 10.0 , 6.5 , , , , , , 
1 _____ -. ______ • ______________ 1 ______________ 1 __ • ___________ 1 

, L.MP , t , , , , , , t , POS (PSIA) , 884 , 757 , 506 , , t t , , 
t H2O (L.BS) , 6.97 , 5.96 , 3.40 , , , , , , , AMP-HRS , 12.0 , 10.0 , 6.5 t 
t , , (ll , (ll t 

1---__ -------------------------------------------------____ I 

(ll THESE REQUIREMENTS ARE VAL.ID ONL.Y IF THE CDR'S PL.SS 
FAIL.S TO SATISFY ITS GO/NO-GO CRITERIA. 

MISSION REV DATE SECTION GROUP PAGE 

APOL.L.O 11 B 713/69 MISSION RULE CONSUMABL.ES 
SUMMARY 3-29 

COMPL.ETE THE EVA 
RESERVE. 



REV ITEM 

3-103 
CONT. 

D. OPS 02. PLSS 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - MISSION RULE SUMMARY - CONTINUED 

02. H2O AND AMP-HRS GO/NO-GO'S ARE DEFINED 
COMPLETE A 30-MINUTE CEVA. 

._------------------------------------------_. , I 

I CEVA GO/NO-GO TABLE I 

I , 
.--------------------------------------------1 1 ____________________________________________ • 

, , , , 
, I ACTIVATED , 4600 PSIA/4.8 LSS I , OPS I-------------I----------~----------, I I UNACTIVATED I 5380 PSIA/5.6 LSS , 
, , , , 
• ____________________________________________ 1 

I , , I 

I I POS , 422 PSIA/0.5 LSS , 
I I I , 
, ,------------_.--------------------_. 
I I I I , PLSS , H2O , 1.7 LBS I , I I I 

I ._-----------_._--------------------, , I , I 

I I BAT I 4.8 AMP-HRS I 

I I , I 

.-------------------------------------------_. 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 MISSION RULE CONSUMASLES 
SUMMARY 

AS THOSE VALUES RECoIUIRED TO 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

4-1 GENERAL 

A. THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCCIMSFN REQUIREMENTS WHICH MUST BE MET 
BEFORE A "GO" IS GIVEN FOR LAUNCH. 

B. WHEN A SPECIFIC HARDWARE ITEM OR OPERATIONAL CAPABILITY IS DEFINED AS A MANDATORY ITEM, THE 
HARDWARE AND lOR SOFTWARE INTERFACE REQUIRED TO PROVIDE THE MANDATORY FUNCTIONS OF THAT 
HARDWARE ITEM OR OPERATIONAL CAPABILITY ARE TO ASSUME A MANDATORY STATUS ALSO. 

C. WHERE REDUNDANCY EXISTS FOR MANDATORY ITEMS, A BACKUP CAPABILITY IS CONSIDERED HIGHLY 
DESIRABLE. 

NOTE 

THE VARIOUS EQUIPMENT LISTINGs IN THIS 
SECTION ARE TO BE UT1LIZED AS A GUIDE 
ONLY. IT IS MANDATORY, PRIOR TO COMMITTING 
THE MISSION TO LAUNCH, TO BE ABLE TO---

A. RECEIVE AND DISPLAY TELEMETRY AND 
TRACKING DATA. 

B. MAINTAIN VOICE COMMUNICATIONS WITH 
THE CREW. 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 GROUND INSTR. GENERAL 
REQUIREMENTS 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

REV ITEM ~:~~~:~:~~~~~::~~~~:~~: _______ ~~~:: __________ ~~::~~ ________ : __ :~::~~~~::::~~~:~~: ________________ _ 
I I I 

TELEMETRY , 
A. CONSOLE DISPLAY (D/TV, ' PRELAUNCH ' MANDATORY 

EVENTS, ANALOGS)' , , , 
, A. FOR DISPLAY OF MANDATORY S/V 
, PARAMETERS. 

B. PCM GROUND STATIONS 
(4) 

, PRELAUNCH , 1 OF 4 MANDATORY,' 
I 1 HIGHLY , 
, DESIRABLE ' 

C. RECORDING AND PLAYBACK ' 

ALDS 

MSFN 

D. FM - GROUND STATION 

COMMAND 

, PRELAUNCH ' BOTH DESIRABLE ' 
, 
I PRELAUNCH , 1 OF 2 MANDATORY , , , , , 

, 
I , 
, 

B. FOR DISPLAY OF 
EVENTS AND ANALOGS. 

MANDATORY Sly 

D. TO PROVIDE MANDATORY 
DATA FOR THE MCC SURGEON. 

DISPLAY 

A. MOCR TOGGLE SWITCHEs 
(BOTH A AND B) , A. FOR LAUNCH PHASE ABORT REYUEST , , 
1. BSE ABORT REQUEST , PRELAUNCH ' HIGHLY DESIRABLE ' 

2. FIDO ABORT REQUEST 'PRELAUNCH' HIGHLY DESIRABL.E ' 

3. FD ABORT REQUEST , PRELAUNCH ' HIGHLY DESIRABL.E ' 

B. COMMAND PANEL.S--- , 
EECOM, GUIDO, BSE, ' 
TEL.COM, CONTROL., CCATS ' 

PREL.AUNCH , HIGHL.Y DESIRABLE ' 

C. MOCR CONSOLE/SITE ' 
SELECT CAPABILITY , 

1. RTC CONSOLE 
(CCATS) 

2. CCATS CMb CONSOL.E 
MED 

, PREL.AUNCH , , HIGHLY DESIRABL.E ' 
I I 

D. FC/M60 SWITCHING 
CAPABI LITY 

1. FL.IGHT DIRECTOR 
I PRELAUNCH 

I I 

I HIGHLY DESIRABLE I 
2. CCATS CMD MED 

TRAJECTORY 

A. TRAJECTORY DATA ' 
PROCESSING I 

1. AVAILABILITY OF I PREL.AUNCH 1 MANDATORY 
ONE INDEPENDENT I 

TRACKING SOURCE I 

(IPR. USB) FROM I 

L.IFTOFF TO T + 10 I 
MINUTES. I 

2. IU AND CMC TM I PREL.AUNCH BOTH MANDATORY 
VECTORS FROM ' 
L.IFTOFF TO INSERTION' 
PL.US 60 SECONDS. ' 

B. RTCC - DATA SEL.ECT I PREL.AUNCH ' MANDATORY 
CAPABIL.ITY , I 

MISSION REV DATE SECTION 

APOLL.O 11 FNL. 5/16/69 GROUND INSTR 
REQUIREMENTS 

GROUP 

MCC 

A. THE TRAJECTORY DATA SOURCES ARE 
UTILIZED AS FOLLOWS---
1. (A) INDEPENDENT VERIFICATION OF 
L.IV NAVIGATION. 

(B) PROTECTION AGAINST VIOL.ATION 
OF LAUNCH ENVEL.OPE. 

A.2. REQUIRED FOR ORBIT GO/NO-GO 

B. To SEL.ECT BEST AVAILABL.E DATA 
SOURCE. 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

REV ITEM CONDITION/MALFUNCTION' PHASE RULING , CUES/NOTES/COMMENTS 

~--r---~I--------------------------~-----------;------------------~--------------------------------------

COMMUNICATIONS 

A. MOCR---

FD LOOP 
AFD CONF LOOP 
MOCR SYS 1 , 2 
MOCR DYN 
A/G 1 LOOP 
A/G 2 LOOP 

" , 
" , 
" , .. , 
" , 
" , , 
, PRELAUNCH ' 1 OF 2 MANDATORY , FOR MISSION CONTROL 
t, , 
" , 
, PRELAUNCH ' ALL HIGHLY , 
t , DESIRABLE ' 

B. MCC/LAUNCH COMPLEX--- , 

121 CLTC 
111 CVTS 
212 MSTC 

C. MCC/RSO---

FD LINE TO RSO 
RSO PRIVATE LINE 
CAPE 111 RSO LOOP 

D. MISCELLANEOUS--

BSE TM MONITOR LOOP 
CIF/USB LOOP 

E. MCC/REMOTED SITES--

ONE AIG PATH VIA GSFC 

COMPUTER 

A. MOC (IBM 360/7') 

B. DSC (IBM 360/75) 

C. CCATS (UNIVAC 494)
ONLINE 

D. CCATS (uNIVAC 494) -
STANDBY 

E. RTACF - 2 

TIMING 
MITE (2) 

, , 
, PRELAUNCH , , , , 
t 

, , 
, 1 OF 3 MANDATORY , , , 

, PRELAUNCH ' 1 OF 3 MANDATORY , 

FOR TERMINAL COUNT 
OF MCC-PAD ACTIVITIES 

COORDINATION 

FOR TRAJECTORY VERIFICATION AND 
BOOSTER SAFING 

, PRELAUNCH ' DESIRABLE , USED FOR MONITORING SPACE 
, VEHICLES SUBSYSTEM CHECKOUT 

, , 
, t 

, PRELAUNCH t MANDATORY 

, , , , , , , , 

, 
, , , , , 
I , 
, 
I , 

USED FOR COMMUNICATION WITH CREW 

, PRELAUNCH ' MANDATORY , TO PROCESS MANDATORY S/V , , , PARAMETERS AND TRAJECTORY DATA 
t , , 
, PRELAUNCH ' HIGHLY DESIRABLE ' , , 
I , 
, PRELAUNCH 
, , 
, PRELAUNCH 
t 

, , 
, 1 MANDATORY AND l' 
, HIGHLY DESIRABLE ' , , , , 
, 1 HIGHLY , 
, DESIRABLE ' , , 

, , 
, , , 

AN SSC (IBM 360/75) IS AVAILABLE 
AS BACKUP TO THE MOC OR DSC. 

TO THROUGH PROCESS MANDATORY S/V 
PARAMETERS TO MOC 

PRELAUNCH IP PREDICTIONS FOR MODE 
1 ABORTS. 

, PRELAUNCH t 1 MANDATORY 
t , 

t MCC TIMING STANDARD TO SUPPORT 
, MANDATORY RTCC/CCATS COMPUTERS 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 
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NASA - Manned Spacecraft center 

MISSION RULES 

S~CTION 4 GROUND INSTRUMENTATION REQUIR~M~NTS 

'CONDITION/MA~FUNCTION' PHASE RU~ING , CUES/NOTES/COMMENTS 
.. ------------.------------.----------------------------.-.------------------.--------------------

MCC POWER 
A. BUS A1 

B. BUS A2 

C. BUS B1 

D. BUS B2 

DISPL.AY 

A. MOCR D/TY CHANN~LS 

POSITION 

RETRO 
FIDO 
GUIDO 
EECOM 
GNC 
RTCC 
BOOSTER 

NO. OF 
CHANNEL.S 

1 
1 
1 
1 
1 
1 
4 

B. TRAJECTORY DISPL.AY 

, , , , 
, PREL.AUNCH , MANDATORY 

, PREL.AUNCH ' MANDATORY 

, PREL.AUNCH ' MANDATORY 

'PREL.AUNCH 'MANDATORY , , , , , 
, 
, 
, , 
, 
'PREL.AUNCH 

, , , 
, , , 
, 10 OF 36 
, MANDATORY , , 
, 
, , 
, , , , 
, , 
, , , 

1. FDO L.AUNCH DIGITAL.S 'PREL.AUNCH 'MANDATORY ON 
, , D/Tv , , 

2. GAMMA VS V 'PREL.AUNCH 'MANDATORY ON 
, , 1 OF 4---

, (A) 10 X 20 
, SCRIBER PL.OTTER 
, IB) DITV 
, tel RTCC 
, PL.OTBOARD 
, (0) SSR 
, Pl.OTBOARD 

3. RFO LAUNCH DIGITAL.S 'PREL.AUNCH 'MANDATORY ON 
, , D/TV 

4. GAMMAIEI) VS VIEI) 'PRE~AUNCH 'MANDATORY ON 
, , 1 OF 2---

, IA) DITV 
, IB) SSR 
, PL.OTBOARD 

MISSION REV DATE SECTION 

APOLL.O 11 B 7/3/69 GROUND INSTR 
REQUIREMENTS 

GROUP 

MCC 

UNINTERRUPTAB~E 
CONVERTERS 

POWER D/Tv 

UNINTERRuPTAB~E POWER FOR D/TV DATA 
DISTRIBUTORS AND VSM 

20 SECONDS INTERRUPTABL.E POWER FOR 
THE FOLLOWING HIGHL.Y DESIRABL~ 
ITEMS---

- FL.T DYN SSR CONSOL.ES AND 

PL.OTBOARDS 

- RTCC CONSOL.ES (EXCEPT COMP SUP) 

- RTACF 

- PDSDD 

- CMCC 

- TTY 

, 20 SECONDS INTERRUPTABL.E ~OWER FOK 
, MOCR AND SSR CONSOL.ES , 
, , , 
, , 
, 
, FOR DISPLAY 

PARAMETERS 
OF MANDATORY SlY 

, FOR CONTINGENCY ORBIT INSERTION 
, MANEUVER DATA AND TFF LIMITS. , 

FROM SELECTED TRACKING DATA SOURCE. 

MONITOR FOR MODES 
~IAN~UVER DATA. 

III AND 

, MONITOR FOR G-LIMIT VIULATIO~. , 
, 
, 
, , 

PAGE 
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NAS'A - Manned Spacecraft Center 

MISSION RULES 

SECTION ~ GROUND INSTRUMENTATION REQUIREMENTS 

'CONDITION/MALFUNCTION' PHASE RUL.ING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------------;-----------;------------------;--------------------------------------

CONT 
~-9 

,. PHI VS L.AMBDA 'PREL.AUNCH 'HIGHL.y DESIRABL.E' MONITOR FOR CROSS-RANGE L.IMITS 
, , ON 1 OF 2--- , , , , 

(A) RTCC , , PL.OTBOARD , , (B) SSR , , PL.OTBOARD , 
, , 

6. T(FF) VS R(IP) 'PREL.AUNCH 'HIGHLY DESIRABLE' MONITOR FOR ABORT MODES II. III. A~w 

7. H VS D 

8. GAMMA(I) VS V(I) 
<eMC DYNAMIC 
STATUS) 

, , ON 1 OF l!--- 'I B. 
" , 
, , (A) DITV , 
, , (S) SRR I 

, I PI.OTBOARD ' 
" , 
'PREI.AUNCH 'HIGHL.Y DESIRABL.E ' 
, I ON 10 X 20 ' 
, , SCRIBER "PL.OTTER ' 
" , 
'PREL.AUNCH , HIGHL.Y DESIRABLE ' 

, ON 10 X 10 I 

, SCRIBER PLOTTER ' 

MONITOR FOR L./v AND SIC 
PERFORMANCE (GUIDANCE 
ANAL.YSIS - COMPARES 
TRACKING) • 

NAviGATION 
SYSTlM 
eMe WITH 

9, WEDGE ANGLE MONITOR 'PREL.AUNCH 'HIGHLY DESIRABL.E' MONITOR FOR L./V AND SIC NAVIGATION 
, , ON D/TV ' PERFORMANCE I, , 

10. GUIDO ANAL.OG CHART 
RECORDERS ONE AND 
TWO 

'PREL.AUNCH , HIGHL.Y DESIRABLE ' 
, ON D/TV ' 

11. INSERTION/INJECTION 'PREL.AUNCH , MANDATORY ON 
DIGITALS ' , D/TV 

C. ADEG CHANNEL.S 90-93 'PREL.AUNCH , HIGHL.Y DESIRABL.E , 
D. VSM 'PREL.AUNCH I MANDATORY , 
E. AUX VSM 'PREL.AUNCH , HIGHL.Y DESIRABLE , 
F. EIDOPHORS (3) 'PREL.AUNCH , 2 HIGHLY , DESIRABL.E 

NOTE--- INDIVIDUAL. FL.IGHT CONTROLL.ERS WIL.1. BE 
RESPONSIBL.E FOR REPORTING L.OSS OF DISPL.AY 
CAPABIL.ITY OF MANDATORY PARAMETERS TO THE FL.IGHT 
DIRECTOR. 

MISSION REV DATE SECTION 

APOLL.O 11 B 7/3/69 GROUND INSTR 
REQUIREMENTS 

GROUP 

MCC 

, , 
, 
, 
I , 
, , , 
, 

FOR Gfi.N GO/NO-GO 

FOR DSC DISPL.AYS 

FOR DITv 

PAGE 
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REV ITEM 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 GROUND INSTRuMENTATION REQUIREMENTS 

'CONDITION/MA~FUNCTION' PHASE RU~ING I CUES/NOTES/CDMMENTS 
--------------------------------------------------------------------------------------------------

GSFC 

A. GSFC UNIVAC - 494 (2 ) 
COMMUNICATIONS 
PROCESSOR 

B. WBD (50.0 KBPS) ~INES 
(2) BETwEEN MCC AND 
GSFC 

C. TTY CIRCUITS BETWEEN 
MCC AND GSFC 

1. OUTGOiNG 

2. INCOMING (JJ) 

KSC 

TE~EMETRY---

A. VHF TM FROM THE 
FO~~OWING FOR S-II. 
S-IVB. AND IU---

1. CIF ANTENNA 

2. MI~A VHF ANTENNA 

B. USB TM FROM THE 
FO~~OWING---

1. MI~A USB 

2. CIF USB 

COMMAND---

I I 

I I 

I I 
I I 

I I 

'PRE~AUNCH I 1 MANDATORY 
I I 

I I 

I I 

'PRE~AUNCH I 1 MANDATORY 
I I 

I I 

I I 

I I 

I I 

I I 

'PRE~AUNCH I 1 OF 32 CIRCUiTS 
I I HIGHL.Y DESIRAB~E 
I I 
'PRE~AUNCH I 1 OF 32 CIRCUITS I I MANDATORY 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I 
I I 

I I 
'PRE~AUNCH I 1 HIGHL.Y 
I I DESIRAB~E 
I I 
I I 
I I 
I I 
I I 
I I 
I PREL.AUNCH I 1 ,'1ANDATORY 
I I 
I I 

I I 

i I 

THIS CAPABI~ITY IS DEFINED UNDER GSFC/KSC/MSFN 
COMMAND RU~E 4-12 FOR ~AUNCH COVERAGE. 

TRACKING---

THAT CAPABI~ITY REqUiRED TO SATISFY RU~E 4-4 
(TRAJECTORY) IS MANDATORY. 

VOICE COMMUNICATIONS---

THIS KSC CAPABI~ITY IS DEFINED UNDER MCC RU~E 4-5 
(COMMUNICATIONS). 

I 

I 

I 

I 

I 

I A. ONE UNIVAC - 494 CAN PERFORM AL.~ 
I NECESSARY FUNCTIONS. THE SECOND ONE 
I IS BACKUP. 
I 

I B. EITHER ~INE CAN BE SWlTCHED TV 
I EITHER UNIVAC - 494. 
I 

I 

I C. VFTG PROVIDES TWO REDUNDANT 10 
I CIRCUIT TTY CHANNE~S. 
I 

I 1. FOR AC(.I MSG. loS CMD 
I 

I 

I 2. FOR REC~PTION OF ~OWSPt:.t..J RADAr( 
I DATA. 
I 
I 

I 

I 

I 
I 
I 
I 
I A. THESE ANTENNAS CAN BE SWITCHED TO 
I MI~A OR CIF FACIL.ITIES 
I 

I 

I 

I 

I 
I 

I 

I B. USB IS THE CSMIS ONL.Y SOuRCE OF 
I DATA. 
I 

I 

I 
I 
I 
I 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

~R_E_V-+_'T_E_M~':~~~:~:~~~~~:~~~:~:~~: _____ ~_~~~~: _____ ~ ____ ~~::~~ ________ ~ __ :~:~~~~~:~::~~~:~~~ ________________ _ 
4-12 

" , 
LAUNCH COVERAGE " , 

KSCIMSFN SITES (SITES NOT LISTED DUE TO VARIABLE 
LAUNCH AZIMUTH) MUST PROVIDE THE FOLLOWING 
CAPABILITIES FROM LIFTOFF THROUGH S-IVB CUTOFF 
PLUS 60 SECONDS. 
REFER TO DECISION MATRIX (RULE 4-16 AND FIGURES 
4-1 THROUGH 4-5) TO DETERMINE CAPABILITY. 

A. CMD 

USB CCS 

B. TELEMETRY 

S-IC (VHF) 

S-I I I VHF) 

, , , , 
'PRELAUNCH , , 
I 

'PRELAUNCH 

'PRELAUNCH 

, HIGHLY DESIRABLE , 

, MIGHLY DESIRABLE I 

, HIGHLY DESIRABLE ' 
, FROM , 
, LIFTOFF TO S-II ' 
, CuTOFF (APPROX. I 

I 8 + 36 SEC) , 

'PRELAUNCH 'HIGHLY DESIRABLE ' 
I I I 

S-IC DATA IS ONLY HIGHLY 
DESIRABLE SINCE THE MCC IS NOT PRIME 
FOR REQUESTING AN ABORT FOR S-IC 
MALFUNCTIONS. 

FOR ABORT CUES FROM MCC 

S-IVB VHF (cp-ll 

IU CCS (DP-1B) 
I U VHF (DP-l) 

'PRELAUNCH 'MANDATORY 'FOR BULKHEAD DELTA P AFTER SiC 
, I HIGHLY DESIRABLE' SEP , 

CSM (USB) 'PRELAUNCH , MANDATORY FROM , LI FTOFF THROUGH , S-IVB CuTOFF , PLUS 60 SEC. , 
C. TRACKING , 

THAT CAPABILITY REQUiRED TO SATISFY RULE 4-4 
(TRAJECTORY) IS MANDATORY 

D. AIG COMMUNICATIONS , , 
1. MILA , , 

VHF 'PRELAUNCH , HIGHLY DESIRABLE , , 
USB 'PRELAUNCH , MANDATORY 

I , 
2. MSFN , , 

VHF 'PRELAUNCH , 1 OF 2 MANDATORY 
USB , I , , , , , , 

MISSION REV DATE SECTION GROUP 

, , FOR ABORT CUES FROM MCC , 
I , , , 

, , , , , 
, , , , , 
, , 

PAGE 
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REV ITEM 

4-13 

I 
4-14 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 GROUNO INSTRuMENTATION RE~UIREMENTS 

'CONOITION/MA~FUNCTION' PHASE RU~ING , CUES/NOTES/COMMENTS 
------------------_.-.--------------------------.-------------------------------------------------, 

, , 
GENERA~ ORBITAL COVE~AGE ' 

IT IS REQUIRED THE M~FN HAVE THE CAPABI~ITY OF 
PROVIDING THE MCC ~INIMUM MISSION CONTROL SUPPORT 
LISTED BELOW OF TWO MSFN USB SITES PER REVO~UTION 
THROUGH REVO~UTION 3. 

, , 
A. CMD , , , , 

CCS 'PRE~AUNCH 
, 
HIGH~Y DES IRA8~E , , 

CSM USB 'PRELAUNCH , HIGHLY DESIRAB~E , , 
B. TELEMETRY , , , , 

S-IVB VHF (cP-l) , PRE~AUNCH , HIGHLY DES IRABLE , , 
IU CCS IDP-1S) , , 

'PRELAUNCH , 1 OF 2 MANDATORY 
IU VHF IDP-l) , , , , 
CSM USB 'PRELAUNCH , MANDATORY , , 

C. TRACK , , , , 
C-BAND 'PRELAUNCH , HIGHLY DESIRABLE , , 
USB 'PRELAUNCH , MANDATORY , , 

D. A/G COMMUNI CA TIONS , , , , 
VHF 'PRELAUNCH , 1 OF 2 MANDATORY , , 
USB 'PRE~AUNCH , , , 

, , , , , , 
HSK. GDS. MAD , , 
IT IS MANDATORY 2 OF 3 OF THESE SITES PROVIDE THE 
FO~~OWING CAPAB I ~ IT I ES---

A. TM USB 'PRELAUNCH , MANDATORY , , , , 
B. TRACK USB 'PRE~AUNCH 

, MANDATORY , , 
C. VOICE USB 'PRE~AUNCH 

, MANDATORY , , 
D. CMD USB 'PRE~AUNCH , 

HIGH~Y DESIRAB~E , , , , , , , , , , 

, 
, 
, 
, , 
, 
, , 
, 
, 
, 
, 

DOWN~INKS REQUIRED TO RECOVER S-IV8 , DATA. , , 
, 
, 
, 
, 
, 
, 
, 
, 
, , 
, USB MANDATORY AT ~EAST ONE STATION , PRIOR TO TI.l TO CONFIRM ONBOARD CSM , USB A/G CAPABILITY. , 
, 
, 
, 
, 

, A. TO COVER TRANS LUNAR COAST AND , LPO. , 
, , , , , , 
, , , , 

4-15 RIOMETER NETWORK SITES 'PRE~AUNCH 
, , 

A. ~ IMA 

B. CRO 
CVI 

, , , , , HIGHLY DESIRABLE , , , , , , 1 OF 2 HIGH~Y , , , DESIRABLE , 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

4-16 INTRODUCTION TO SITE FAILURE DECISION MATRICES (FIGURES 4-1 THROUGH 4-5) 

FOR PRELAUNCH FAILUREs OF LAUNCH PHASE SITE CAPABILITY, THE FOLLOWING DECISION MATRICES APPLY 
THE LAUNCH PHASE GROUND INSTRuMENTATION REQUIREMENTS TO THE RESULTING DEGRADED COVERAGE. 

THESE MATRICES POINT OUT THE LOSS OF CONTINuOUS COVERAGE ~ETWEEN LIFTOFF AND INSERTION PLUS 60 
SECONDS FOR VARIOUS SITE FAILURES, IF SITE FAILURES OCCUR PRIOR TO LAUNCH, THE MATRICES WILL B~ 
USED TO DETERMINE WHETHER MANDATORY CONTINUOUS COVERAGE H~S BEEN LOST. 

TO USE THE MATRIX 

A. LOOK FOR AN X UNDER THE COLUMN FOR SITE WHERE THE FAILURE OCCURRED. 

B. GO ACROSS TO THE COLUMN FOR THE CApABILITY THAT WAS LOST AND READ THE DECISION. 

C. THE COVERAGE THAT WAS LOST IS IN THE COLUMN LABELED' 'MANDATORY COVERAGE LOST." 

D. MORE THAN ONE X IN A ROW SPECIFIES A FAILURE OF THE S~ME CAPABILITY AT MORE THAN ONE SITE. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

SITES FAILED CAPABILITY LOST t ___ I __________________ ~ _______________ • ________________________________________________ _ 

, " MANDATORY 'TELEMETRY' CMD' TRACK A/G 
'ALDS TM'MIL/CAPE' GBM ' BDA ' VAN' COVERAGE 
, 00-00 '00-00 '01-07'04-11'09-30' LOST 

• __________ ' ______ • _________ 1 _______ , 

, 08-49 '08-49 '09-13'12-42'15-32' 
t • • t , 

USB 
OR 
VHF 

BOTH ' 
, SAND C ' 

BAND • ___ 1 _______ 1 ________ • _____ • _____ ' _____ 1 ____________ 1 __________ 1 ______ 1 _________ ' _______ 1 

1 ___ ' _______ 1 ________ • _____ • _____ ' _____ ' ____________ 1 __________ 1 ______ 1 _________ • _______ , 

, S I X 'NONE 'GO N/A' N/A N/A 
, I ' , SEE NOTE 4 ' , t N 1 _______ • ________ 1 _____ • _____ ' _____ 1 ____________ • _____ - ____ • ______ • _________ , _______ , 

G 'X 00-00 TO GO GO NO-GO' NO-GO ' 
L ' , '" 01-02' " , , I E • _______ , ________ ' _____ 1 _____ ' _____ 1 ____________ • __________ 1 ______ 1 _________ • _______ , 

X ' S-IC/S-II GO 'GO GO 'GO 
, F ' I SEP 

A ' , SEE NOTE 1 
1 1 _______ 1 ________ 1 _____ 1 ____ .' _____ ' ____________ 1 _____ -----,------,--------.,-------. 

L , X NONE GO GO GO GO U ' _______ • ________ 1 _____ 1 _____ ' _____ ' ____________ . __________ . ______ 1 _________ . _______ ' 
, R ' X NONE GO GO GO GO 
, E ' • ___ 1 _______ 1 ________ ' _____ 1 _____ 1 _____ • ____________ 1 __________ • ______ • _________ 1 _______ • 

x x 00-00 To 'NO-GO GO NO-GO 'NO-GO' 
01-02 ' 

, , 
• _______ , ________ 1 _____ 1 ____ •• _____ • ____________ 1 __________ • ______ • _________ 1 _______ • 

M ' x x 00-00 GO GO NO-GO' NO-GO ' U ' _______ • ________ • _____ 1 _____ 1 _____ ' t __________ ~ ______ ~ _________ ~ _______ t 

L' X X X 03-56 'NO-GO GO NO-GO' NO-GO ' t T • _______ t ________ f _____ ' _____ , _____ ,_~ __________ t __________ • ______ • _________ • _______ 1 

I ' X X 00-00 TO GO GO NO-GO' NO-GO ' 
P , 01-02 ' , L 1 _______ 1 ________ • _____ 1. ____ ' _____ , 1 __________ 4 ______ ~ _________ ~ ____ w __ 1 

, E' X X X ' NO-GO GO NO-GO' NO-GO ' 1 _______ 1 ________ • _____ • _____ • _____ 1 ____________ , __________ • ______ 1 _________ • _______ ' 

x x 00-00 To GO GO NO-GO 'NO-GO' ' _______ 1. _______ • _____ 1 _____ ' _____ • 
t __________ 4 ______ ~ _________ 4 _______ 1 

F' X ' X ' , 'X 01-02 'NO-GO 'GO NO-GO' NO-GO ' 
A ,-------,--------,-----,-----,-----,------------,----------,------,---------,-------, 
I ' X X 08-51 To ' GO GO GO GO 

, ~ , 08-58 
, U SEE NOTES 
, R 1 AND 3 
• E ,-------.--------,-----,-----,-----.------------1----------1------1---------1-------, 

S X X S-IC/S-II' GO GO GO GO 
SEP , 1 _______ • ________ 1 _____ • _____ • _____ , ____________ • __________ , ______ , _________ , ______ •• 

x x 

NOTES---

9-14 TO 'NO-GO 
INSR + 60 ' 

GO NO-GO 'GO * , 

1. FLAME ATTENUATION wiLL CAUSE LOSS OF USB LOCK AT MIL DURING S-IC/S-II SEPARATION. 

2. INSR + 60 SECONDS IS APPROXIMATELY 12-21. 

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

4. LOSS OF ALDS RESULTS IN LOSS OF S-IC TM. HOWEVER. IT IS NOT MANDATORY FOR LAUNCH. 

* GO FOR USB--- NO GO FOR USB AND VHF 

FIGURE 4-1. - 72 DEG. LAUNCH AZIMUTH SITE FAILURE DECISION 
MATRIX. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 4 GROUND INSTRuMENTATION REQUIREMENTS 

SITES FA I L.ED CAPABI LITY LOST 1 ___ 1 __________________________________ , 

, "" MANDATORy 'TELEMETRY' CMD' TRACK AIG 
'ALDS TM'MIL/CAPE' GeM' BOA' VAN' COVERAGE 
, 00-00 '00-00 '01-07'04-12'09-11' LOST 

1 __________ 1 ______ 1 _________ 1 _______ 1 

, 08-49 '08-49 '09-20'12-33'16-12' 
tit I , , 

USB 
OR 
VHF 

, BOTH ' 
, S ANO C ' 
I BAND ' 1 ___ • _______ 1 ________ • _____ • _____ 1 _____ 1 ____________ 1. _________ 1 ______ 1 _________ 1 _______ ' 

• ___ 1 _______ 1 ________ 1 _____ 1 _____ 1 _____ ' ____________ 1. _________ 1 ______ • _________ , ______ .1 

, S' X NONE GO N/A' N/A N/A 
, I ' , SEE NOTE 4 ' I N • _______ t ________ t _____ t _____ t. ____ t ____________ • _____ -. ___ 1 ______ • _________ 1. _____ •• 

, G 'X 00-00 TO GO GO 'NO-GO 'NO-GO' 
L ' , '" 01-02 "" E 1 _______ 1 ________ • _____ • _____ 1 _____ • ____________ • __________ 1 ______ • _________ , _______ , 

, , x ' S-IClS-1 I GO GO GO GO 
, F SEP 

A ' SEE NOTE 2 I 1 _______ 1 ________ 1 _____ ' _____ , _____ , ____________ • _____ -----'------.--------•• -------. 

L ' X NONE GO GO GO GO U 1 _______ 1 ________ • _____ • _____ , _____ , ____________ 1 _____ -----.------.---------.-------. 

, R ' X NONE GO GO GO GO 
, E ' • ___ , _______ • ________ 1 _____ • _____ •• ____ 1 ____________ • __________ • ______ • _________ • ______ •• 

x x 00-00 TO 'NO-GO GO' NO-GO 'NO-GO' 
M 01-02 ' '" • U • _______ • ________ 1 _____ 1 _____ 1 _____ 1 ____________ 1 __________ • ______ 1 _________ • _______ • 

L ' X X 00-00 TO GO 'GO' NO-GO 'NO-GO' T 1 _______ 1 ________ 1 _____ • _____ 1 _____ 1 1 __________ 4 ______ 4 _________ 4-______ . 

, I' X X X 03-57 'NO-GO GO' NO-GO 'NO-GO' P • _______ • ________ • _____ 1 _____ 1 _____ • ____________ • __________ • ______ 1 _________ , _______ • 

L ' X X 00-00 TO GO GO 'NO-GO 'NO-GO' I E • _______ 1 ________ 1 _____ ' _____ • _____ • t-_________ ~ ______ • _________ • _______ , 

x x x 01-02 , NO-GO GO 'NO-GO , NO-GO ' • _______ 1 ________ 1 _____ • _____ • _____ • ____________ • __________ , ______ , _________ • _______ 1 

x X 00-00 TO ' GO GO 'NO-GO 'NO-GO' t F • _______ 1 ________ • _____ 1 _____ ' _____ ' • __________ 4 ______ 4 _________ 4 _______ • 

A' X X X 01-02 'NO-GO GO' NO-GO 'NO-GO' 1 1 _______ . ________ . _____ , _____ , ____ .• ____________ • _____ -----1------1---------,-------1 
, L ' X X ' S-IC/S-Il GO GO GO GO 
, U ' SEP R • _______ 1 ________ . _____ 1 _____ ' _____ 1 ____________ . __________ 1 ______ . _________ . _______ . 

E X X 'S-IC/S-II GO GO GO GO 
, S ' SEP I _______ • ________ f ____ ~. _____ • _____ t ____________ t __________ 1 ______ • _________ 1 ______ •• 

X X 09-21 To 'NO-GO GO 'NO-GO , GO * 
, INSR + 60 

NOTES---

1. ANG HAS ACQUISITION FROM 07-48 TO 11-20 HOWEVER. MAXIMUM ELEVATION IS 1.6 DEGREES. 

2. FLAME ATTENUATION WIL~ CAUSE LOSS OF USB LOCK AT MIL DuRING S-IC/S-ll SEPARATION. 

,. INSR + 60 SECONDS IS APPROXIMATELY 12-21. 

4. LOSS OF ALDS RESULTS IN ~OSS OF S-IC TM HOWEVER. IT IS NOT MANDATORY FOR LAUNCH. 

* GO FOR USB--- NO GO FOR use AND VHF 

FIGURE 4-2.- 81 DEG. ~AUNCH AZIMUTH SITE FAILURE DECISION 
MATRIX. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 GROUND INSTR. GSFClKSClMSFN 
REQUIREMENTS 4-11 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

SITES FA I LED CAPABILITY LOST ' ___ ' __________________________________ . _____ . ..-----------------------------------, " 
'ALDS TM'MIL/CAPE' GBM ' BOA' ANG.' VAN' 
, 00-00 '00-00 '01-06'04-15'07-23'09-07' 
, 08-48 '08-48 '09-26'12-13'12-48'16-19' 
I I ", I f 

MANDATORY 
COVERAGE 

LOST 

'TELEMETRY' CMD' TRACK A/G , __ •• ______ • ______ • _________ 1 _______ , 

USB 
OR 
VHF 

, BOTH 
, SAND C ' 

BAND ' ' ___ 1 _______ 1 ________ • _____ 1 _____ '. ___ .1 _____ '. ___________ , __________ • _____ •• _________ ' _______ • 

, S' X NONE GO N/A' N/A N/A 
, I ' , sEE NOTE 4 ' , I N , _______ 1 ________ 1 _____ 1 _____ 1. ____ 1 _____ ' ____________ ,. _________ I ______ t _________ t _______ , 

, G 'X 00-00 TO GO GO NO-GO' NO-GO ' 
, L " " 01-02 ' '" t E t _______ t ________ 1 _____ t _____ , _____ t _____ t ____________ 1. _________ 1 ______ • _________ ' _______ , 

, F ' X ' SIC/SII SEP' GO GO GO 'GO 
, A ' , SEE NOTE 2 ' • I , _______ 1 ________ 1 _____ • _____ ' _____ 1 _____ 1 ____________ •• _________ 1 _____ .1 _________ • _______ , 

, L ' X NONE GO GO GO GO t U , _______ 1 ________ • _____ • _____ • _____ ' _____ ' ____________ • __________ 1 ______ 1 _________ , _______ • 

, R X NONE GO GO GO GO 
, E 

1 _______ 1 ________ 1 _____ 1 _____ 1 _____ 1 _____ 1. ___________ , __________ 1 _____ .1 _________ , _______ • 

X NONE GO GO GO GO , ___ , _______ 1 ________ 1 _____ • _____ 1. ____ 1 _____ • ____________ 1. _________ • ______ 1 _________ ' _______ • 

, M' X X 00-00 TO NO-GO GO NO-GO' NO-GO ' 
, U ' 01-02 

L • _______ • ________ • _____ 1 _____ • _____ • _____ 1 ____________ .----------.------.---------,-------, 

T ' X)( 00-00 TO GO GO NO-GO' NO-GO .' I 1 • _______ • ________ 1 _____ 1 _____ ' _____ • _____ 1 1 __________ 1 ______ 1 _________ , _______ 1 

P' x x X 03-59 NO-GO GO NO-GO' NO-GO ' L • _______ 1 ________ 1 _____ 1 _____ ' _____ • _____ , ____________ , __________ 1 ______ 1 _________ , _______ • 

, E ' X X 00-00 TO GO GO NO-GO' NO-GO ' , _______ • ________ 1 _____ 1 _____ ' _____ 1 _____ 1 , __________ 1 ______ 1 _________ 1 _______ , 

x • x x .01-02 NO-GO .' GO NO-GO' NO-GO ' 1 _______ , ________ 1 _____ 1 _____ ' _____ • _____ , ____________ • __________ • ______ • _________ 1 _______ • 

, F I X X 00-00 TO GO GO NO-GO' NO-GO ' I A , _______ • ________ 1 _____ 1 _____ 1 _____ • _____ 1 , __________ 1 ______ • _________ , _______ , 

, I' X X X Ol-02 NO-GO GO NO-GO' NO-GO ' L • _______ 1 ________ • _____ 1 _____ 1 _____ 1 _____ • ____________ • __________ ,_~ ____ t _________ , _______ 1 

U ' )()( , 5-IC/5-11 GO GO GO GO 
, R ' SEP f E , _______ 1 ________ • _____ 1 _____ ' _____ ' _____ • ____________ 1 __________ • ______ • _________ • _______ • 

, S ' x X 'S-IC/S-II GO GO' GO GO 
, SEP , _______ • ________ , _____ • _____ ' _____ 1 _____ 1 ____________ • __________ t ______ • _________ , _______ , 

)( X NONE GO GO GO GO • _______ 1 ________ ' _____ • _____ ' _____ ' _____ • ____________ 1 __________ 1 ______ 1 _________ • _______ • 

x X 12-11 TO 
, INSR + 60 

NOTES---

1. ANG HAS MAXIMUM ELEVATION OF 5 DEGREES. 

NO GO' GO , NO-GO 'GO * , 

2. FLAME ATTENUATION WILL CAUSE LOSS OF UsB LOCK AT MIL DURING 5-IC/S-II SEPARATION. 

3. INSR + 60 SECONDS IS APPROXIMATELY 12-21. 

4. LOSS OF ALDS RESULTS IN LOSS OF S-IC TM HOWEVER, IT Is NOT MANDATORY FOR LAUNCH. 

* GO FOR USB--- NO GO FOR USB AND VHF 

FIGURE 4-3.- 90 DEG. LAUNCH AZIMUTH SITE FAILURE DECISION 
MATRIX. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 GROUND INSTR. GSFC/KSC/MSFN 
REQUIREMENTS 4-12 



REV ITEM 

" 

NASA - Manned Spacecraft Center 

MISSION RULES 

SEcTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

SITES FAILED CAPABILITY LOST 1 ___ 1 __________________________________ 1 _____ • ..-----------------------------------
I' I ,t 
'ALDS TM'MIL/CAPE' GBM ' BDA ' ANG,' VAN' 
, 00-00 '00-00 '01-06'04-21'07-00'09-16' 
, 08-48 '08-48 '09-31'11-43'13-40'15-57' 
I • t , t t 

MANDATORY 
COVERAGE 

L.OST 

'TELEMETRY' CMD' TRACK A/G '. _________ 1 ______ 1 _________ , ______ •• 

USB 
OR 
VHF 

BOTH 
, SAND C ' 

BAND ' , ___ • _______ 1 ________ 1 _____ ' _____ 1 _____ ' _____ • ____________ I ________ ~-I-----_t----_----t_-----_t 
' ___ 1 _______ 1 ________ 1 _____ 1 _____ 1 _____ • _____ 1 ____________ • __________ 1 _____ .1 _________ , _______ , 

S' X NONE GO N/A' N/A N/A 
I ' , SEE NOTE 3 ' t N 1 _______ • ________ , _____ ' _____ 1 _____ ' _____ , ____________ • __________ 1 ______ 1 _________ 1 _______ , 

, G 'X 00-00 TO GO GO NO-GO' NO-GO ' 
L ' 01-02 ' , E , _______ 1 ________ , _____ ' _____ 1 _____ 1 _____ 1 ____________ , __________ 1 _____ •• _________ ' _______ ' 

" X S-IC/S-II GO GO GO GO 
F SEP 
A ' SEE NOTE 1 ' I • _______ 1 ________ 1 _____ • _____ • _____ 1 _____ 1 ____________ 1 ----------.------I---------I------~I 

L • X NONE GO GO GO GO U • _______ 1 ________ • _____ • _____ • _____ ' _____ 1 ____________ ' __________ ' ______ ' _________ ' _______ ' 

, R X NONE GO GO GO GO 
, E 

, _______ • ________ 1 _____ 1 _____ 1 _____ • _____ 1. ___________ 1 __________ 1 ______ 1 _________ 1 _______ • 

x NONE GO GO GO GO , ___ , _______ • ________ 1 _____ 1 _____ 1 _____ 1 _____ • ____________ • __________ 1. _____ 1 _________ • _______ • 

x x 00-00 TO NO-GO GO NO-GO' NO-GO ' 
01-02 1 _______ 1 ________ • _____ 1 _____ • _____ , _____ • ____________ • __________ 1 ______ • _________ 1 _______ , 

x X 00-00 TO GO GO NO-GO 'NO-GO' 1 _______ , ________ 1 _____ ' _____ , _____ , _____ , , __________ , ______ , _________ t _______ t 

M' x x X 04-04 NO-GO GO NO-GO' NO-GO ' 
U • _______ • ________ 9 _____ 1 _____ 1 _____ • _____ • ____________ .----------.------.---------.-------, 

, L ' X X 00-00 TO GO GO NO-GO' NO-GO ' I T , _______ • ________ • _____ 1 _____ ' _____ ' _____ 1 ' __________ • ______ , _________ • _______ • 

I' X X X 01-02 NO-GO GO NO-GO' NO-GO ' p 1 _______ • ________ 1 _____ 1 _____ 1 _____ • _____ • ____________ , __________ 1 ______ 1 _________ • _______ • 

, L 'X X 00-00 TO GO GO NO-GO' NO-GO ' • E • _______ 1 ________ 1 _____ 1 _____ 1 _____ • _____ 1 • __________ 1 ______ 1 _________ • _______ • 

x x X 01-02 NO-GO GO NO-GO NO-GO 1 _______ 1 ________ 1 _____ 1 _____ ' _____ 1 _____ • ____________ •• _________ 1 ______ • _________ • _______ • 

x X ' S-IC/S-l1 GO GO GO GO 
F ' SEP A • _______ 1 ________ , _____ , _____ , _____ , _____ , ____________ ,----------,------,---------,-------, 

I X X 'S-IC/S-II GO GO GO GO 
L. ' SEP 

• U • _______ 1 ________ • _____ 1 _____ 1 _____ • _____ • ____________ .----------.------.---------,-------, 

, R , X X NONE GO GO GO GO • E • _______ 1 ________ 1 _____ 1 _____ 1 _____ • _____ • ____________ 1 __________ , ______ 1 _________ , _______ , 

, S , x X NONE GO GO GO GO , _______ , ________ 1 _____ 1 _____ 1 _____ 1 _____ 1 ____________ • __________ ' ______ • _________ , _______ ' 

x X 11-41 TO NO-GO GO GO 'GO * 
, INSR + 60, ' • _______ 1 ________ • _____ • _____ ' _____ 1 _____ • ____________ 1 __________ • ______ • _________ 1 _______ ' 

x x GO GO NO-GO 'NO-GO' , _______ 1 ________ ' _____ 1 _____ 1 _____ • _____ • 00-00 TO 

01-02 

, __________ • ______ 1 _________ • _____ ..;.' 

x x x NO-GO GO NO-GO 'GO * 

NOTES---

1. FLAME ATTENUATION WILL. CAUSE LOSS OF USB LOCK AT MIL DURING S-IC/S-II SEPARATION, 

2. INSR + 60 SECONDS IS APPOXIMATEL.Y 12-21. 

3, L.OSS OF ALDS RESULTS IN L.OSS OF S-IC TM HOWEVER. IT IS NOT MANDATORY FOR L.AUNCH. 

* GO FOR USB--- NO GO FOR USB AND VHF 

FIGURE 4-4.- 99 DEG, L.AUNCH AZIMUTH SITE FAILURE DECISION 
MATRIX. 

MISSION REV DATE SECTION GROUP PAGE 

APOL.LO 11 FNL 5/16/69 GROUND INSTR. GSFC/KSC/MSFN 
REQUIREMENTS 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS 

SITES FAIL.ED , CAPABIL.ITY LOST ' ' ___ 1. _________________________________ 1 _____ 1 1 ___________________________________ _ 

, , "", MANDATORY 'TEL.EMETRY' CMD' TRACK A/G 
'AL.DS TM'MIL./CAPE' GBM ' BOA' ANG.' VAN' COvERAGE 
, 00-00 '00-00 '01-06'04-29'06-48'09-42' L.OST 

1 __________ 1 ______ 1 _________ , ______ •• 

BOTH 
, 08-48 '08-48 '09-35'11-03'14-10'14-59' 
, "'" 

USB 
OR 
VHF 

, SAND C' USB 
, BAND ' , ___ , _______ 1 ________ , _____ , _____ • _____ ' _____ 1 ____________ '. _________ 1 ______ 1 ________ .'. ______ 1 

1 ___ • _______ 1 ________ 1 _____ 1 _____ 1 _____ ' _____ ' ____________ 1 __________ 1 ______ • _________ , _______ , 

S X NOTE GO N/A' N/A NIA 
I ' SEE NOTE 3 ' , t N • _______ 1 ________ ' _____ 1 _____ 1 _____ • _____ 1 ____________ , __________ 1 ______ 1. ________ , _______ , 

, G 'X 00-00 TO GO GO NO-GO' NO-GO ' 
, L. ' 01-02 ' , 1 E 1 _______ 1. _______ , _____ • _____ 1 _____ • _____ , ____________ , __________ I ______ t _________ t _______ t 

X ' S-I CIS-II GO GO GO GO 
SEP 

F SEE NOTE 1 A • _______ • ________ 1 _____ 1 _____ 1 _____ • _____ 1 ____________ , __________ • ______ 1 _________ • _______ 1 

, I ' X NONE GO GO GO GO 1 L 1 _______ • ________ • _____ 1 _____ 1 _____ • _____ 1 ____________ • __________ 1 ______ , _________ , _______ 1 

, U , X NONE GO GO GO GO 1 R • _______ I ________ • _____ , _____ , _____ , _____ t_~---------- ,. _________ 1 ______ 1 _________ , _______ , 

, E , X NONE GO GO GO GO 1 ___ • _______ 1 ________ • _____ • _____ • _____ • _____ • ____________ '. _________ 1 ______ 1 _________ 1 _______ • 

x x 00-00 TO 
01-02 

NO-GO GO 
I M t _______ I ________ I _____ ~.----t--_--.----_.------------ 1 __________ • ______ 1 _________ 1 _______ 1 

U ' x x 00-00 TO GO GO NO-GO' NO-GO ' L 1 _______ 1 ________ • _____ 1 _____ • _____ • _____ 1 ' __________ • ______ • _________ • _______ • 

T' X X X 04-11 NO-GO GO NO-GO' NO-GO ' I • _______ • ________ 1 _____ 1 _____ 1 _____ 1 _____ 1 ____________ 1 __________ 1 ______ 1 _________ ' _______ • 

X 00-00 TO GO GO NO-GO' NO-GO ' p • _______ ." ________ 1 _____ • _____ • _____ 1 _____ • , __________ 1 ______ 1 _________ 1 _______ 1 

L.' X X X 01-02 NO-GO GO NO-GO' NO-GO ' • E • _______ • ________ 1 _____ 1 _____ 1 _____ • _____ 1 ____________ •• _________ 1 ______ • _________ , _______ , 

x x 00-00 TO GO GO NO-GO 'NO-GO' • _______ • ________ 1 _____ • _____ 1 _____ ' _____ 1 , __________ 1 ______ • _________ 1 _______ • 

x x X 01-02 NO-GO GO NO-GO NO-GO I F • _______ • ________ 1 _____ 1 _____ • _____ , _____ • ____________ • __________ • ______ 1 _________ • _______ , 

, A ' X X ' S-ICIS-Il GO GO GO GO 
-- -I----I-L_ , SEP 

I ~ • _______ • ________ ' _____ 1 _____ ' _____ ' _____ 1 ____________ , __________ • ______ ' _________ , _______ ' 

, U x X 'S-IC/s-II GO GO GO GO 
, R SEP E • _______ t ________ ' _____ 1 _____ ' _____ , _____ , ____________ , __________ , ______ I _________ t _______ , 

S ' x X' 11-01 TO NO-GO GO GO 'GO * 
, INSR + 60 t , _______ , ________ • _____ I~ ____ t _____ I ____ -. ____________ ' __________ • ______ 1 _________ , _______ , 

x x NONE GO GO GO 

NOTES---

1. FLAME ATTENUATION WIL.L. CAUSE LOSS OF USB LOCK AT MIL DuRING S-IC/S-II SEPARATION. 

2. INSR + 60 SECONDS IS APPOXIMATELY 12-21. 

3. L.OSS OF ALDS RESUL.TS IN L.OSS OF S-IC TM HOWEVER. IT Is NOT MANDATORY FOR LAUNCH. 

* GO FOR USB--- NO GO FOR USB AND VHF 

FIGURE 4-'.- 108 DEG. L.AUNCH AZIMUTH SITE FAIL.URE DECISION 
MATRIX. 

MISSION REV DATE SECTION GROUP PAGE 

APOLL.O 11 FNL. 5/16/69 GROUND INSTR. GSFC/KSC/MSFN 
REQUIREMENTS 

GO 



NASA - Manned Spacecraft Center 

M'SS'O~ RULES 

SECTION 5 TRAJECTORY AND GUIDANCE 

REV ITEM 

I 

I 

5-1 THE LAUNCH PHASE wiLL BE TERMINATED'FOR ANY OF THE FOLLOWING CONDITIONS---

A. VIOLATION OF THE VEHICLE BREAKUP LINE. 

B. TFF IS LESS THAN OR E~UAL TO 1 + 40 AND DECREASING AFTER TOWER JETTISON. 

C. VIOLATION OF ENTRY "G" LIMIT. 

D. VS INCREASING. 

E. OVERSPEED CONDITIONS AT INSERTION. 

F. VIOLATION OF EXIT HEATING LINE. 

5-2 THE LES WILL NOT BE JETTISONED UNTIL MODE II CAPABILITY IS ESTABLISHED BY TFF IS GREATER THAN OR 
EQUAL TO 1 + 20 AND INCREASING. 

5-3 MODE II. III. IV. AND APOGEE KICK. 

A. THE GROUND IS PRIME FOR ABORT MODE DETERMINATION AND MODE III MANEUVER COMPUTATION. THE CREW 
WILL BE PRIME FOR MQDE IV MANEUVERS. 

B. MANEUVERS WILL BE INTERRUPTED WHEN TFF • 1 + 40 AND DECREASING. 

C. MOD! IV MANEUVERS WILL BE INTERRUPTED IF THE CURRENT ALTITuDE IS 75 NM. DECREASING AND HP IS 
LESS THAN 300K FT. 

D. IF ENTERING. uTILIZE LIFT OF AVOID LAND. UNAVOIDABLE LAND LANDING USE RL 90 DEG. 

E. MAXIMUM NUMBER OF SPS START ATTEMPTS IS TWO. 

F. IF NO SLA SEP OR IF SPS FAILS---

1. HP IS LESS THAN 40 - EXECUTE CM/SM SEP BY TFF • 1 + 40. 

2. HP IS BETWEEN 40 AND 75 - GROUND WILL DECIDE TO USE SM RCS ASAP OR AT APOGEE 
TO REDUCE HP TO 40 NM. 

5-4 MODE III ABORTS. 

A. PREDICTED TFF AFTER SPS CIO IS LESS THAN 1 + 40. 

1. FULL LIFT IP ON WATER - DO NOT BURN. 

2. G&N GO AND FULL LIFT IP ON LAND - BURN TO TFF • 1 + 40. RL 90 DEG. 

3. G&N NO-GO AND FuLL LIFT IP ON LAND - BURN A REDUCED DELTA V TO MAINTAIN TFF 
AFTER C/O AND RL 90 DEG. 

B. IF DELTA TB IS LESS THAN OR EQUAL TO 2 SEC. DO NOT BURN. 

C. IF IGNITION OCCuRS AFTER 'GETI +10 SEC. BURN UNTIL G&N DELTA R • 0, RL 55 DEG. (IF UNABLE TO 
BURN DELTA R • O. RL 90 DEG., 

MISSION REV OAT! SECTION GROUP 

APOt.LO 11 A 61a0/6~ TR,t,JECTORY AND LAUNCH 
GuIDA«'E 

PAGE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 5 TRAJECTORY AND GUIDANCE 

5-5 THE SIC CMC WILL BE NO-GO FOR ABORT MANEUVER DETERMINATION AND MONITORING FOR ANY OF THE 
FOLI.OWING--

A. eMC PROGRAM FAILURE. 

B. RTCC AND eMC TFF DIFFERENCE OF GREATER THAN 40 SEC. 

C. CONFIRMED ERROR IN SIC PLATFORM VELOCITY COMPONENTS OF GREATER THAN 50 FPS IN X OR 100 FPS 
IN Z. 

D. CMC TRAJECTORY SOURCE INDICATES "GO" OR "NO-GO" INCONSISTENT WITH BEST TRAJECTORY 
SOURCE(S) INDICATION. 

THE ORBIT IS "GO" IF HP IS GREATER THAN OR EQUAL TO 75 NM. 

RULES 5-7 THROUGH 5-19 
ARE RESERVED. 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 TRAJECTORY AND LAUNCH 
GUI DANCE 

PAGE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 5 TRAJECTORY AND GUIDANCE 

5-20 EARTH ORBITA~ A~TITUDE CONSTRAINTS---

A. REAL-TIME MISSION PLANNING 

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

B. CONTINGENCY 

PERIGEE - 75 NM MINIMuM (VIOLATIONS WILL BE CORRECTED ASAP) IF HP LESS THAN 75 NM 
AND MANEUvER TO RAISE HP IS NOT POSSIBLE---

1. HP IS BETWEEN 40 AND 75 - EXECUTE SPS RETROGRADE ASAP UNTIL HP IS LESS THAN 
40. IF NO SPS. USE SM-RCS. 

2. HP IS LESS THAN 40 - CMISM SEP - RETRO WILL RECOMMEND ENTRY PROFILE. 

5-21 THE CONTINGENCY SEPARATION MANEUVERS FOR THE CSM ARE---

A. IMPENDING S-IVB OR UNMANNED LM ~XPLOSION - 5~ FPS SPS ASAP (7000 FT sEPARATION REQUIRED IN 
200 SEC.) 

B. S-IVB ATTITUDE RATES IS GREATER THAN OR EQUAL TO 5 DEGISEC - 5 FPS RCS ASAP. 

C. S-IVB YAW ATTITUDE GREATER THAN 45 OEG - 5 FPS RCS AS~P. 

D. CSM RETROFIRE REUUIRED WHILE ATTACHED TO THE S-IVB OR LM - SEPARATION 20 MINUTES PRIOR TO 
RETRO. 5 FPS RCS RETROGRADE WITH LINE ON HORIZON. 

5-22 SIC L/O TIME (GRR) WILL BE UPDATED WITH SRO LIO TIME IF THE TWO ARE DIFFERENT BY 10 SEC. 

5-23 TIME BETWEEN EPO RETROFIRE GETI AND 400K MUST BE GREATER THAN 9 MIN. IF NoT. RETARGET FOR NEXT 
PTP. 

5-24 IF SPS RETROfIRE DELTA TB IS LESS THAN 7 SEC. USE SCS AUTO TVC. 

5-25 PLANNED G&N AND SCS RETROFIRE MANEUVERS WILL BE UPDATED IF---

A. THE COMPUTED RETROFIRE POSITION CHANGES BY GREATER TH~N 0.5 OEG LONGITUDE PRIOR TO GETI -30 
MIN. 

B. THE COMPUTED RETROFIRE POSITION CHANGES BY GREATER TH~N 2 DEG LONGITUDE AFTER GETI -30 MIN. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/09 TRAJECTORY 
AND GUIDANCE 

GROUP 

EARTH ORBIT 
AND n.1 

PAGE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 5 TRAJECTORY AND GUIOANCE 

5-26 IF A G&N FAILURE IS DETECTED PRIOR TO RETROFIRE. CREW USES SCS DELTA V MODE WITH AN EMs ENTRY. 

'-27 IF SPS FAILS AFTER EPO RETROFIRE IGNITION OR NO SLA SEP---

A. HP IS GREATER THAN 7S NM - RETARGET FOR NEXT BEST PTP USING Res. 

B. 40 IS LESS THAN HP IS LESS THAN 75 - PITCH UP TO LOCAL HORIZONTAL ATTITUDE AND BURN SM RCS 
USING FOLLOWING PRIORITIES---

1. BURN HP TO PAD VALUE 

2. BURN MAXIMUM SM RCS DELTA V AVAILABLE 

3. BURN CM RCS TO HP • 40 NM IF SM RCS DELTA V NOT SUFFICIENT TO OBTAIN HP • 40 
NM IF HP IS LESS THAN OR EQUAL TO 40 NM TERMINATE ALL THRUSTING AT TFF • ~ 
MIN. 

C. HP IS LESS THAN 40 NM - REMAIN IN RETRO ATTITUDE AND BURN SM RCS USING THE FOLLOWING 
PRIORITY---

1. BURN DELTA V RISIDUALS. 

2. BURN MAXIMUM SM DELTA V AVAILABLE. 

NOTE 

THE S-IVB LOX DUMP CAPABILITY 
MAY BE USED TO SHAPE THE ORBIT 
FOR RETROFIRE MANEUVER OR TO 
REDUCE THE S-IVB WEIGHT TO 
OBTAIN MORE SM RCS DELTA V. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 TRAJECTORY 
AND GUIDANCE 

GROUP 

EARTH ORBIT 
AND TLI 

PAGE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 5 TRAJECTORY AND GUIDANCE 

5-28 THE G&N IS NO-GO FOR ENTRY IF---

A. THE CMC VALUE OF DOWNRANGE ERROR (RP - RTI AT' .2G DIFFERS GREAT tOR THAN +/~ 100 NM FROM 
GROUND VALUE OR IS GRATER THAN +1- 130 NM FROM BACKUP CHART VALUE. CREW FAILOVER TO EMS 
ENTRY AS FIRST PRIORITY OR GROUND BANK ANGLE AND RETRB AS SECOND PRIORITY. 

B. V AND GAMMA AT 400K ARE OUTSIDE THE CORRIDOR. GROUND WILL PROVIDE ENTRY PROFILE. 

5-29 BOOSTER NAVIGATION AND TARGET UPDATES FOR TLI---

A. THERE WILL BE NO IU TARGET UPDATES FOR EITHER TLI OPPORTUNITY. 

B. AN IU NAVIGATION UPDATE WILL BE PERFORMED FOR EITHER TLI O~PORTUNITY WHERE AN S-IVB GUID 
REF FAIL OR AN S-IVB ACCELEROMETER FAIL OCCUREO PRIOR TO EARTH-ORBIT INSERTION. THE UPDATE 
WILL BE TIMETAGGED PRIOR TO GET = 2 HR 14 MIN FOR THE FIRST OPPORTUNITY OR GET. 3 HR 42 
MIN FOR THE SECOND OPPORTUNITY. 

5-30 THE CMC STATE VECTOR WILL BE UPDATED PRIOR TO TLI WITH THE BEST MSFN VECTOR. 

5-31 A PROPERLY OPERATING SPACECRAFT G&N (CMC. IMU AND OSS) SYSTEM IS MANDATORY FOR TLI. FOR SATURN 
GUIDANCE REFERENCE FAILURES THE TLI WILL BE PERFORMED USING MANUAL BACKUP TECHNIQUES. FOR SATURN 
ACCELEROMETER FAILURES THE IU WiLL BE CONSIDERED GO WITH A 95 PERCENT PROBABLITY uF ACHIEViNG A 
65.000 NM APOGEE ELLIPSE AT TLI CUTOFF. FOR SATURN ACCELEROMETER FAILURES THE TLI WILL BE 
CONTROLLED BY THE IU COMPUTER AND MANUALLY TERMINATED (FOR OVERSPEEDS) BASED ON GROUND UPDATED 
TOTAL INERTIAL CUTOFF VELOCITY AS OBSERVED ON THE DSKY. 

5-32 THE MAXIMUM ALLOWABLE MISA~IGNMENT RATES BETWEEN THE IU AND IMU ARE 0.6 DEG/HR (IU) AND 1.S 
DEG IHR (I MU) • 

5-33 THE SIC LIO RESFMMAT WILL BE USED FOR BOTH TLI OPPORTUNITIES. 

5-34 DISPERSED TLI C/O---

PREDICTED DELTA V CAPABILITY (CSM ALONE) AFTER TD&E AND DOCKED SPS MIDCOURSE--

A. GREATER THAN 5500 FPS - CONTINUE MISSION 

B. LESS THAN 5500 FPS - EXECuTE EARTH ORBIT ALTERNATE 
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5-35 DIFFERENCE IN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION~-

A. VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS NO-GO---

DELTA XDOT IS GREATER THAN 38 FPS 

DELTA YDOT IS GREATER THAN 73 FPS 

DELTA ZOOT IS GREATER THAN 87 FPS 

DELTA VT IS GREATER THAN 34 FPS 

B. VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS TEMPORARILY NO-GO---

DELTA XDOT IS BETWEEN 7.5 AND 38 FPS 

DELTA YDOT IS BETWEEN 41 AND 73 FPS 

DELTA ZDOT IS BETWEEN 28 AND 87 FPS 

DELTA VT IS BETWEEN 14 AND 34 FPS 

NOTE 

TLI IS NO-GO UNTIL PARTS C AND 5-36 ARE 
DETERMINED (ORBITAL PARAMETER DECISIONS). 

C. VIOLATION OF ANY OF THE FOLLOWING ORBITAL DECISION PARAMETERS AT GET D 1 HR 45 MIN MEANS 
TLI IS NO-GO. PARAMETERS ARE IU VERSUS MSFN. 

SEMI-MAJOR AXIS IS GREATER THAN 19.900 FT 

CROSRANGE VELOCITY IS GREATER THAN 32 FPS 

5-36 DIFFERENCE IN MSFN AND IU DOWNRANGE POSITION (DELTA RV) IS GREATER THAN 105.100 FT AT GET • 56 
MIN MEANS TLI IS NO-GO. 

5-37 WITH AN S-IVB GUID REF FAIL OR AN S-IVB ACCELEROMETER FAIL DURING LAUNCH PHASE. VIOLATION OF ANY 
OF THE FOLLOWiNG ORBITAL DECISION PARAMETERS MEANS Tli IS NO GO. PARAMETERS ARE CMC VERSUS MSFN. 

A. DIFFERENCE IN DOWNRANGE POSITION IS GREATER THAN 535.900 FEET AT GET. 56 MIN. 

B. DIFFERENCE IN SEMI MAJOR AXIS IS GREATER THAN 11.6 N. MI AT GET D 1 HR 45 MIN. 

C. DIFFERENCE IN CROSSRANGE VELOCITY IS GREATER THAN 78.7 FPS AT GET D 1 HR 45 MIN. 

RULES 5-38 THROUGH 5-45 
ARE RESERVED. 
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REV ITEM 

I 

I 
I 

5-46 THE CMC OR LGe WILL. BE TEMPORARIL.Y NO-GO FOR MANEUVER CONTROL FOR ANY OF THE FOLLOWING--

A. COMPUTER PROGRAM FAILURE. 

5-47 

B. CMC/IMU ALIGNMENT DISCREPANCY (FOR MANEUVER EXECUTION. MONITORING. AND ORBIT DETERMINATION). 

1. SExTANT STAR CHECK--- AUTO OPTICS POSITIONING DOES NOT PL.ACE SEL.ECTED STAR IN 
FIELD OF VISION OF SxT. 

2. HORIZON CHECK ERROR IS GREATER THAN 4 DEG FOR RETROFIRE FROM EPO. 

C. LGC/IMU ALIGNMENT DISCREPANCY INDICATE BY GREATER THAN 2 DEG FROM PREDICTED COAS 
COORDINATES. 

D. DIFFERENCE BETWEEN CMC/LGC GROUND NAV CHECK AFTER A NAV UPDATE FROM GROUND IS---

1. PHI IS GREATER THAN .02 DEG. 

2. LAMBDA IS GREATER THAN .02 DEG. 

3. H IS GREATER THAN .2 NM. 

SPACECRAFT TIMING MUST BE MAINTAINED WITHIN THE LIMITS---

CMC LGe AGS 

A. RETROFIRE 2 --- ---
B. ENTRY 2 -- ---
e. TLl 2 --- ---
D. MCC'S 2 --- ---
E. L.OI 2 2 ---
F. TEl 2 2 ---
G. DESCENT .5 .3 .3 

H. ASCENT .s .3 .3 

Ie RENDEZVOUS .5 .5 .5 

RULES 5-48 THRU 5-55 ARE RESERVED. 
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REV ITEM 

I 

I 

5-56 MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING--

A. TLI C/O +9 HRS (EARLIEST PLANNED MCC AT TLI C/O +4 HRS). 

B. TLI C/O +25 HRS. 

C. LOI -22 HRS. 

D. LOll -5 HRS. 

5-57 TRANS LUNAR MCC ExECUTION CRITERIA 

A. SPS MCC'S SHOULD BE GREATER THAN 3 SEC. 

B. MCC 2 AND 4 ARE PREFERRED EXEcuTION POINTS. 

C. CONSIDERING THE ABOVE. FIRST MIDCOURSE WILL BE DELAYED uNTIL Mee 2 IF COST IS NOT 
PROHIBITIVE. 

D. A NON-FREE MCC 2 OF 3 SEC SPS WILL BE EXECUTED TO AVOID MCC 3 WHEN FEASIBLE. 

5-58 THE G&N WILL BE THE PRIMARY MODE OF EXECuTING TRANSLUNAR MCC. 

RULE 5-59 IS RESERVED. 

5-60 LOI SHALL BE TARGETED WITHIN THESE CONSTRAINTS---

A. HP IS BETWEEN 50 AND 60 (LUNAR PARKING ORBIT). 

B. THE PERICYNTHION OF THE APPROACH HYPERBOLA WILL BE MAINTAINED WITHIN 50 AND 70 N.M. 

C. THE ALTITUDE OF THE NODE (BETWEEN THE APPROACH HYPERBOLA AND THE DESIRED LPO) WILL BE 
MAINTAINED BETWEEN 50 AND 75 N.M. 

5-61 A "GO" FOR LOI REQUIRES THE FOLLOWING---

A. COMMITMENT TO LEAST 4 HRs IN LPO - (PROVIDES ONE REV OF TRACK AFTER LOll FOR CALCULATION OF 
TEl) • 

B. ADEQUATE FUEL REMAINING FOR SUBSEQUENT LUNAR ORBIT OPERATIONS (MINIMUM WOULD BE LOl2 AND 
TEl). 

C. THE APPROACH HYPERBOLA HP GREATER THAN 50 NM. 
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5-62 PREMATURE LOI SHUTDOWN (SPS PROBLEMS) 

A. FREE RETURN TRAJECTORY. 

1. SHUTDOWN IN MODE I REGION (LOI IGN. TO LOI IGN. + 1+50) - EXECuTE AN SPS 15 
MIN. DIRECT ABORT OR A DPS 2-HR. DIRECT ABORT. 

2. SHuTDOWN IN MODE II REGION (LOI IGN. + 1+~0 TO LOI IGN. + 3+00) - EXECUTE AN 
SPS 15-MIN. DIRECT ABORT OR A DPS TWO IMPULSE CIRCUMLUNAR ABORT. 

3. SHUTDOWN IN MODE III REGION (LOI IGN. + 3+00 TO C/O) - EXECUTE TEl ISPS OR 
DPS) AT NEXT PERICYNTHIAN OR INITIATE AN ALTERNATE MISSION. 

B. HYBRID TRAJECTORIES. 

1. NOMINAL ABORT REG IONS. 

IA) MODE I • LOI IGN. TO LOI IGN. + 1+10. 

IB) GAP c LOI IGN. + 1+10 TO LOI + 1+~e. 

IC) MODE II • LOl IGN. + 1+56 TO LOl IGN. + 2+44. 

(C) MODE II = LOI IGN. + 1+58 TO LOI IGN. + 2+44. 

(0) MODE III " LOI IGN. + 2+44 TO C/O. 

3. NO MANUAL SHUTDOWNS SHOULD BE ATTEMPTED DURING GAP. 

2. SHUTDOWN IN MODE 1 - EXECUTE AN SPS 15-MIN. DIRECT ABORT OR A DPS 2-HR. 
DIRECT ABORT. 

4. SHUTDOWN IN FIRST HALF OF GAP - ExECUTE AN SPS 1~-MIN. DIRECT ABORT. 

5. SHUTDOWN IN SECOND HALF OF GAP - RESTART SPS IN ATTEMPT TO ACHIEvE STABLE 
LUNAR ORBIT. 

6. SHUTDOWN IN MODE II - RESTART SPS IN ATTEMPT TO ACHIEVE STABLE LuNAR ORBIT 
OR EXECUTE A DPS 2-IMPULSE CIRCUMLUNAR ABORT. 

7. SHUTDOWN IN MODE III - EXECUTE T~I (SPS OR DPS) AT NEXT PERICYNTHIAN OR 
INITIATE AN ALTERNATE MISSION. 

5-63 IF THE SPS FAllS AT IGNITION---

A. MCC - RESCHEDULE MCC FOR FLYBY TRAJECTORY WITH DPS/SM-RCS EXECUTION. 

B. LOll - EXECUTE MCC5 ABORT MANEUVER WITH DPS/SM-RCS. 

C. LOl2 - EXECUTE GROUND COMPUTED Tel WI~H DPS AS SOON AS PRACTICAL. 

RULES 5-64 THROUGH 5-75 
ARE RESERVED. 
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5-77 
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MISSION RULES 

SECTION 5 TRAJECTORY AND GUIDANCE 

THE LOl2 MANEUVER WILL BE TARGETED TO MINIMIZE THE LLS MI£S DISTANCE AND TO ACHIEVE 
CIRCULAR ORSIT AT RENDEZVOUS. 

A "GO" FOR LOl2 REQUIRES COMMITMENT TO AT LEAST 4 HRS IN LUNAR ORIlIT. 

(NOTE--- THIS PROVIDES ONE FULL REV OF TRACK AFTER LOl2 FOR CALCULATION OF TEl. ) 

RULES 5-78 THROUGH 5-80 
ARE RESERVED. 

( 

MUSION REV DATE SECTION GROUP PAGE 

APOL.L.O 11 A 6120/6~ TRAJECTORY L.UNAR OR8IT 
GUIOANCe: »-10 

A 60 NM 



REV ITEM 

NASA - Manned Spacecraft Center 
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SECTION 5 TRAJECTORY AND GUIDANCE 

5-81 PRIOR TO UNDOCKING' THE MAXIMUM A~~OWAB~E MISS DISTANC~ OVER THE ~~S IS 0.5 DEG OUT OF P~ANE AND 
+/- -.2.. DEG IN AZIMUTH. ADDITIONA~ MANEUVERS WI~~ BE SCHEDU~ED. AS NEEDED. BETwEEN ~(,;12 AND 
UNDO~ING TO CORRECT DISPERSIONS. 

I 5-82 001 RESIDUA~S WI~~ BE NU~~ED A~ONG THE X AND Z BODY AXIS. Y AXIS RESIDUA~S WI~~ NOT BE TRIMMED. 

5-83 UNDOCKING wl~~ BE S~lpPED 1 REV FOR THE UNAVAI~ABI~ITY of ONE SET OF SATISFACTORY ~ANDMARK 
SIGHTINGS. ON THE INTENDED-~ANDING SITE. THIS REQuIREMENT MAY BE SATISFIED ON PREvIOuS MISSIONS. 

5-84 THE PREMISSION ~~S POSITION WI~~ BE UPDATED IF THE ~~S SXT SIGHTINGS CHANGE BY--

A. FOR A SURVEYED SITE---

1. DE~TA H ~ESS THAN 6000 FT 

2. DE~TA ~ATITUDE ~ESS THAN l1Q2Q FT 

3. DE~TA ~ONGITUDE ~ESS THAN ~ FT 

B. UNSURVERYED SITE---

1. DE~TA H ~ESS THAN TBD FT. 

2. DE~TA ~ATITUDE ~ESS THAN TBD FT. 

3. DE~TA ~ONGITUDE ~ESS THAN TBD FT. 

5-85 THE PGNS AND AGS VARIAB~E TARGETING CONSTANTS WI~~ BE UPD~TED FOR A~~ POI OPPORTUNITIES. 

5-86 POI WI~~ BE INHIBITED AND ABORT ACTION TAKEN FOR THE FO~~OWING REASONS---

A. AT DOl CuTOFF. PRIOR TO TRIMMING. PGNS RESIDUALS ARE GREATER THAN ~ FPS IN ANY AXIS. 

B. AFTER 001. PGNS AND AGS RESIDUALS DIFFER BY GREATER THAN .1...FPS AND RR CONFIRMS THE AGS. 

RULE 5-87 IS RESERVED. 

NOTE 

IN CASEs OF DISAGREEMENT. THE RR wl~~ BE 
USED TO DETERMINE THE VALID SYSTEM. 
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5-88 DOl WI~~ BE SLIPPED ONE REV FOR FAILURE TO IGNITE THE DPS BY DOl TIG + 2 MINS. 

5-89 ~R DATA IS' REQUIRED FOR LANDING--NO ~R DATA BY 10K FT -ABORT. 

A. ~R CONVERGENCE (A~TITUDE ONLY) - DATA NOT BEING ACCEPTED OR CONVERGING FOLLOwiNG ~OCKON FOR 
60 SECONDS -ABORT 

B. LR DATA ACCEPTED AND CONVERGED CONTINUOUS TO P-64 - CONTINUE MISSION IF ~OSS OF ~OCK OCCURS 
IN P-64. 

C. ~R DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT - CONTINUE TO P-64. 

1. ~ANDING RADAR REGAINED IN P-64. 

(A) DELTA H ~ESS THAN 1000FT BETWEEN PGNS AND LR - CONTINUE MISSION. 

(B) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND.~R - ABORT. 

2. ~R NOT REGAINED AT P-64 - ABORT. 

D. ~ATE ~R LOCKON WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE TO P-64. 

1. DE~TA H LESS THAN 1000 FT BETWEEN PGNS AND LR - CONTINUE MISSION. 

2. DE~TA H GREATER THAN 1000 FT BETWEEN PGNS AND ~R - ABORT. 

5-90 POWERED DESCENT WILL BE TERMINATED FOR---

A. FAILURE TO ENTER P64 WHEN TG EQUALS 60 SEC. 

B. PGNS NAVIGATION ERRORS WHICH RESUL.T IN AGS-PGNS VEL.OCITY DIFFERENCES THAT VIOLATE THE PGNS 
FAIL.URE LIMITS. 

C. PGNS NAVIGATION ERRORS WHICH RESULT IN MSFN-PGNS VELOCITY DIFFERENCES THAT VIO~ATE THE PGNS 
FAILURE LIMITS. 

NOTE 
RULES BAND C ARE VALID ONLY 
PRIOR TO ~ANDING RADAR VELOCITY 
INCORPORATIONS. FOR RULE B. 
SWITCHOVER TO AGS WILL BE 
PERFORMED. 

D. INITIAL PERCENT COMMANDED THRUST NOT EQUAL TO l2Q PERCENT +/-~ PERCENT CONFIRMED BY A 
TRAJECTORY DEVIATION. 

E. 

F. 

COMMANDED THRUST INCREASING PRIOR TO THROTTLE DOWN OR P63 TGO • 80 SEC. 

NO LANDING SITE VISIBILITY BY P64 PLUS.AI!. SEC. 

G. NO THROTTLE RECOVERY BY P63/P64 PROGRAM SWITCH PLUS lS SEC. 

H. 

I. 

VIOLATION OF THE TIME BIASED (20 SEC) DPS ABORT BOUNDARY. 

FAILURE TO ,ACHIEVE FTP BY NOMINAL. TIG + 26 SEC. 

5-91 THERE ARE NO TRAJECTORY OR GUIDANCE CONSTRAINTS WHICH ARE CAUSE FOR ABORT AFTER CREw TAKEOVER OF 
POWERED DESCENT. 
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5-92 THE FOLLOWING RENDEZVOUS OPTIONS/RESCUE MODES WILL BE UTILIZED AS NECESSARY FOR FAILURES 
REQUIRING TERMINATION OF THE LUNAR LANDING---

A. 001 FAILURES---DIRECT RETURN ABORTS WILL BE PERF~RMED WHENEVER POSSIBLE FOR FAILURE WHICH 
WILL CAUSE POWERED DESCENT TO BE INHIBITED. (DIRECT ABORTS CAN BE PERFORMED UNTIL 001 +10 
MINUTES.) 

NOTE 

FOLLOWING 001. THE PGNS AND AGS WILL BE 
COMPARED. IN CASE OF DISAGREEMENT. THE RR 
WILL BE USED FOR SYSTEM VALIDATION. 

PNGS FAIL - DIRECT RETURN. 

RR FAIL - FIVE IMPULSE RENDEZVOUS. 

B. FOR FAILURES FROM 001 +10 TO POI. EXECUTE THE NO POI +12 ABORT SE~UENCE. DOCKING IN ABOUT 
3-l/4 HOURS. 

C. ABORTS DURING POWERED DESCENT FROM POI TO POI +10 MINUTES WILL INSERT INTO LUNAR ORBIT USING 
THE ONBOARD VARIABLE TARGETING. THE LM WILL EXECUTE THE RENDEZVOUS USING THE CFP SEQUENCE. 
DOCKING WILL BE IN ABOUT 3-1/4 HOURS FROM INSERTION, 

D. ABORTS DURING POWERED DESCENT FROM POI +10 MINUTES TO TO THE FIRST LUNAR suRFACE GO/NO-GO 
(APPROXIMATELY 4 MINUTES AFTER TOUCHDOWN) WILL INSERT INTO LuNAR ORBIT USING THE ONBOARD 
VARIABLE TARGETS. ~ENDEZVOUS WILL BE ACCOMPLISHED BY A LM ACTiVE FIVE IMPULSE SEQUENCE. 
DOCKING WILL BE IN ABOUT 5-1/4 HOURS FROM INSERTION. 

E. FOR COMPLETE LM FAILURES PRIOR TO POI. THE CSM WILL EXECUTE A FIVE IMPULSE RESCUE WITH 
DOCKING ABOUT 7-1/4 HOURS FROM POI. 

RULES 5-93 THROUGH 5-100 ARE RESERVED. 
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5-101 LM LIFTOFF WILL BE DELAYED ONE REVOLUTION RATHER THAN ACCEPTING A SLIP IN NOMINAL LIFTOFF TIME 
GREATER THAN 20 SEC. 

5-102 FOLLOWING A DESCENT ABORT, GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR---

A. ONBOARD RECOGNIZED PGNS FAILURES (SEE THE RATIONALE FOR RULE 5-46A). 

B. PGNS NAVIGATION ERRORS THAT RESULT IN---

1. AGS PREDICTED INSERTION HP LESS THAN 40,000 FEET 

2. AGS PREUICTED INSERTION HA GREATER THAN TARGET VALUE PLUS ~ NAUTICAL MILES 

3. AGS PREDICTED INSERTION WEDGE ANGLE GREATER THAN ~ DEGREE. 

5-103 DURING ASCENT, GUIDANCE SWlTCHOVER TO AGS WILL BE PERFORMED FOR---

A. O~OARD RECOGNIZED PNGS FAILURES (SEE THE RATIONALE FOR RULE 5-46A) 

B. 

C. 

D. 

CONFIRMED PNGS NAVIGATION ERRORS THAT RESULT IN THE FOLLOWING MSFN-PNGS VELOCITY 
DIFFERENCES---

DELTA V X GREATER THAN l.!!.. FPS 

DELTA V Y GREATER THAN ..2..Q.. FPS 

DELTA V Z GREATER THAN.1l FPS 

PGNS NAVIGATION ERRORS THAT RESULT IN---

1. AGS PREDICTED INSERTION HP LESS THAN ~ FEET 

,. AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES. 

3. AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN ~ DEGREE. 

CONFIRMED PGNS NAVIGATION ERRORS THAT RESULT IN A DOPPLER-PGNS VELOCITY 
FPS. 

DIFFERENCE OF ~ 

~-104 DURING ASCENT, THE AGS WILL BE DECLARED NO-GO IF CONFIRMED AGS NAVIGATION ERRORS VIOLATE THE 
FOLLOWING AGS PNGS vELOCITY DIFFERENCES---

DELTA V X GREATER THAN TBD FPS 

DELTA V Y GREATER THAN TBD FPS 

I DELTA V Z GREATER THAN TBD FPS 

5-10~ THE GROUND WILL NOT REQUEST SWITCHOVER AFTER AGS TGO LESS THAN ~O SEC. 

RULES 5-106 THRU 5-110 ARE RESERVED. 
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5-111 THE PGNCS IS PRIME FOR CSI. CDH. AND TPI MANEUVER COMPUTATION/EXECUTION WITH THE AGS AS BACKUP 
UTILIZING THE ACCEPTED SOLUTION-~-

A. THE AVAILABLE SOLUTIONS FOR CSI IN ORDER OF PRIORITY ARE--- PGN~S. CHARTS. CMC. AGS. AND 
GROUND. THE HIGH~ST PRIORITY SOLUTION WHI~H AGREES WITH THE CMC XDOT TO WITHIN~ FPS WILL 
BE EXECUTED. 

B. THE AVAILABLE SOLUTIONS FOR CDH ARE--- PGNCS. CHARTS. CMC. THE ORDER OF PRIORITY WILL BE---

1. CDMPARE PGNCS AND CMC. IF NO MORE DIFFERENT THAN 2 

FPS IN XDOT AND 6 FPS IN ZOOT. USE PGNCS SOLUTION. 

2. IF' '1" ABOVE IS VIOLATED. COMPARE PGNCS AND CHARTS WITH sAME CRITERIA. IF 
COMPARISON PASSES. USE PGNCS SOLUTION. 

3. IF "1" AND "2" ABOVE ARE VIOLATED. COMPARE CHARTS AND CMC USING THE SAME 
CRITERIA. IF COMPARISON PASSES. UsE CHART SOLUTION. 

4. IF "1". "2". AND "3" ABOVE ARE VIOLATED. USE THE CMC SOLUTION. 

C. THE AVAILABLE SOLUTIONS FOR TPI ARE--- PGNCS. CHARTs. AND CMC. THE ORDER OF PRIORITY WILL 
BE---

1. COMPARE PGNCS AND CMC. IF NO MORE DIFFERENT THAN 2 FPS IN XDOT. 5 FPS IN 
YOOT. OR 6 FPS IN ZOOT. USE THE PGNCS SOLUTION. 

2. IF "1" FAILS. COMPARE THE PGNCS AND CHARTS. WITH SAME CRITERIA. IF 
COMPARISON PASSES. USE THE PGNCS SOLUTION. 

3. IF "1" AND "2" FAIL. COMPARE THE CHARTS AND THE CMC SOLuTIONS. USING THE 
SAME CRITERIA. IF COMPARISON PASSES. USE THE CHART SOLUTION. 

4. IF "1". "2". AND "3" FAIL. uSE THE CMC SOLUTION. 

5-112 RENDEZVOUS PLANS SHALL. WHERE POSSIBLE. SATISFY THE FOLLOWING CONSTRAINTS--

A. RENDEZVOUS MANEUVERS MUST BE AT LEAST 30 MIN APART. 

8. THE NOMINAL DELTA H FOR TPI WILL BE 1~ NM ABOVE OR BELow. 

C. THE REQUIRED ELEVATION ANGLE OF 26.6 DEG (BELOW) OR 26.3 DEG (ABOVE) WILL BE TARGETED TO 
OCCUR 23 MINUTES PRIOR TO SUNRIsro-- --

D. ARRIVAL AT THE TPI ELEVATION ANGLE CANNOT BE MOVED EARLIER THAN 1UL MINUTES PRIOR TO 
SUNRISE. 

RULES 5-113 THROUGH 5-120 
ARE RESERVED. 
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5-121 TRANSEARTH MCC WI~~ BE TARGETED TO ACHIEVE ENTRY CONDITIONS AS FO~~OWS--

A. IF VEl GREATER THAN 31000 FPS USE STEEP TARGET ~INE. 

B. IF VEl LESS THAN 31000 FPS AND G&N GO. USE SHALLOW TARGET LINE. 

C. TRANSEARTH MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING---

1. TEl +17 HRS. 

2. EI - 22 HRS. 

3. E I - 3 HRS. 

5-122 TRANSEARTH MCC PHI~OSOPHY. 

A. TEC MCC WI~L NOT USE LANDING POINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTAB~E. 

B. IF GAMMA EI IS ouTSIDE THE ENTRY CORRIDOR. EXECUTE MCC ASAP (EXCEPTION---MCC5). 

C. THE ~AST MCC WiLL BE SCHEDULED NO LATER THAN EI-3 HOURS. 

D. THE G&N WIL~ BE THE PRIMARY MODE OF EXECUTION FOR ALL TEC MCC. 

E. MCC GREATER THAN 10 FPS WILL USE THE SPS IF pRACTICAL. 

F. THE RESIDUALS FOR MCC'S WIL~ BE TRIMMED TO WITHIN 0.2 FPS IN EACH AXIS. 

5-123 TEC MCC FOR LANDING AREA CONTROL---

A. PRIOR TO EI-24 HRS---WILL BE EXECUTED FOR RECOVERY ACCESS VIO~ATIONS. UNACCEPTABLE WEATHER 
AT IP. OR IF ANY PART OF THE OPERATIONA~ FOOTPRINT IS ON LAND. 

B. AFTER EI-24 HRS---WILL NOT BE EXECUTED. 

5-124 ENTRY CONDITIONS WIL~ BE CONTRO~LED TO AVOID HEAT SHIELD LIMITATIONS. 

5-125 BACKUP ENTRY IS CONSTRAINED AS FO~LOWS---

A. THE CONSTANT G ENTRY MUST FALL BETWEEN 3 AND 5 G'S. 

B. EMS RANGING WILL NOT BE ATTEMPTED UNTIL V IS LESS THAN 25500 FPS. 

5-126 WEATHER AVOIDANCE WITH AERODYNAMIC ~IFT WILL NOT BE ATTEMPTED UN~ESS THE G&N IS OPERATIONAL. OR 
EMS-INDICATED VE~OCITY IS LESS THAN 25500 FPS. 
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5-127 PREDICTED ENTRY CORRIDOR VIOLATION AFTER THE LAST MCC OPPORTUNITY---

A. UNDERSHOOT LINE EXCEEDED--- GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK G IS PASSED. 
THEN FLY G&N. 

B. OVERSHOOT LINE EXCEEDED---GROUND ADVISE CREW TO FLY NEGATIVE LIFT TO 2 GIS FOLLOWED BY 4 G 
CONSTANT ENTRY. 

5-128 IF THE EMS INDICATES A SKIP CONDITION. NEGATIVE LIFT SHOULD BE ACHIEVED PRIOR TO VERIFYING THE 
EMs WITH CROSS CHECKS. 

5-129 IF THE EMS INDICATES AN UNDERSHOOT CONDITION EXISTS. FULL LIFT SHOULD BE ACHIEVED PRIOR TO 
VERIFYING THE EMS WITH CROSS CHECKS. 

5-130 THE G&N IS NO-GO DURING ENTRY IF---

A. P6S VALUE OF VL DIFFERS FROM THE GROUND COMPUTED LIMITS 

B. P65 VALUE OF DL DIFFERS FROM THE GROUND COMPUTED LIMITS. 

C. CAUSES TRAJECTORY TO VIOLATE THE OFFSET LIMITS (SKIP) ON EMS SCROLL. 

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

E. IF THE G&N TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER 
THAN.2. DEG. 

F. IF THE G&N TRIM ATTITUDES AT .05 G DIFFERS FROM THE GROUND VALUES BY GREATER THAN 5 DEG. 

G. IF THE CMC FAILS TO SEQUENCE FROM P63 TO P64 AT RET .05 ~SEC. 

RULES 5-131 THRU 5-139 ARE RESERVED. 
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REV ITEM 

I 

I 

I 

, RANGE SAFETY RULES AND AGREEMENTS ' 

, GENERAL , 

5-140 RANGE SAFETY POLICIES AND CRITERIA ARE SPECIFIED IN AFETR MANUAL (AFETRM) 127-1 DATED 1 JANUARY 
1969. THE FOLLOWING MISSION RULES CONCERNING SPECIFIC AFETR/NASA INTERFACE SuPPLEMENT AFETRM 
127-1. 

5-141 THE RSO WILL ACCOMPLISH THE PAD EMERGENCY RANGE CUTOFF PROCEDURE IF THE sPACE VEHICLE WILL NOT 
LIFT OFF AFTER IGNITION AND NASA IS UNABLE TO ACCOMPLISH CUTOFF. THE RSO WILL SEND "ARM/MFCO" 
ONLY IN RESPONSE TO A CODED VERBAL REQUEST FROM THE NASA LAUNCH VEHICLE TEST CONDUCTOR (CLTC). 
THE CLTC WILL CALL THE RSO ON THE CLTC-RSO DIRECT LINE TO TRANSMIT THIS RE~UEST. THE RSO WILL 
NOT EXECUTE THIS PROCEDURE IF HE HAS A LIFTOFF INDICATION. 

5-142 THE FLIGHT DIRECTOR (FD) WILL INITIATE ABORT IN RESPONSE TO A CODED VERBAL REQUEST FROM THE RSO. 
THIS PROCEDURE WILL BE EXECUTED IF RANGE SAFETY FLIGHT TERMINATION CRITERIA HAVE BEEN VIOLATED 
AND RSO EFFORTS TO TERMINATE THRUST HAVE FAILED. THE REQUEST FROM RSO TO FD WILL BE TRANSMITTED 
ON THE FLIGHT DIRECTOR LOOP WITH THE FIDO-RSO PRIVATE LINE AS BACKUP. 

5-143 THE R50 WILL sEND "ARM/MFCO" IN REsPONSE TO A COOED VERBAL REQuEST FROM THE FLIGHT DIRECTOR 
(FD) OR THE FLIGHT DYNAMICS OFFICER (FIDO). THIS PROCEDURE WILL BE EXECUTED IF ABORT LIMITS HAVE 
BEEN EXCEEDED AND ABORT ACTION HAS BEEN UNSUCCESSFUL. THE REQUEST FROM FO/FIOO TO THE RSO WILL 
BE TRANSMITTED ON THE RSO LOOP (CAPE 111). WITH THE FIDO-RSO PRIVATE LINE AS BACKUP. 

5-144 THE FD WILL INFORM THE RSO WHEN THE S-IC NO.3 OR NO.4 ENGINE HAS SHUT DOWN BY STATING "RSO. 
NO.3 OUT (NO.4 OUT)'ON THE RSO LOOP (CAPE 111) AND lOR ACTIVATE THE ENGINE OUT LIGHT ON THE RSO 
CONSOLE. THE NO.3 ENGINE OUT LIGHT CIRCUIT FOR FD TO RSO IS HIGHLY DESIRABLE. 

5-145 IF RANGE SAFETY DESTRUCT LINES ARE VIOLATED. THE RSO WILL SEND "ARM/MfCO" AND NOTifY- THE 
FD/FIDO. NO SPS THRUSTING WILL BE INITIATED FOLLOWING SU<H RANGE SAFETY ACTION. 

5-146 IF AN ESTABLISHED IMPACT PREDICTION (IP) POINT IS ON THE CAPE KENNEDY LAND AREA. "DESTRUCi/PD" 
WILL BE TRANS~ITTE~. 
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REV ITEM 

I 

I 

5-147 IF AN ATTEMPT TO TERMINATE THRUST BY "ARM/MFCO" IS UNSUCCESSFUL WHILE THE IP IS ON THE CAPE 
KENNEDY LAND AREA. "DESTRUCT/PO" WILL BE SENT. 

5-148 WHEN THE IP HAS MOVED OFF THE CAPE. FLIGHT TERMINATION ACTION WILL BE LIMITED TO "ARM/MFCO" OR 
CREW INITIATED ABORT. THE "DESTRUCT/PD" FUNCTION WILL BE SENT ONLY AFTER FD/FIDO CONFIRMATION 
OF SATISFACTORY SPACECRAFT SEPARATION. AND ONLY IF FUEL DISPERSION IS NECESSARY. 

5-149 IF AN IP POINT IS ESTABLISHED AND "DESTRUCT/PO" IS DEEMED UNNECESSARY. THE RSO WILL NOTIFY 
FD/FIDO. "SAFE WILL BE SENT UPON FD/FIDO'S REQUEST---"RSO SEND SAFE". 

5-150 FD/FIDO WILL DECLARE TO THE RSO WHEN THERE IS NO POSSIBILITY OF INSERTING THE SPACECRAFT INTO AN 
ORBIT. AND THE RSO WILL NOT ALLOW THE AFRICAN GATE TO BE OVERFLOWN. 

5-151 AN ETR RANGE SAFETY OFFICER CBRSO) IS REQuIRED AT BERMUDA TO MONITOR PRESENT POSITION AND IMPACT 
PREDICTION CHARTS. TO OBSERVE TELEMETRY DI SPLAYS. AND TO TRANSMIT THE RANGE SAFETY FUNCTl ONS 
WHEN COMMANDED TO DO SO BY THE RSO. FOR/FLIGHT AZIMUTHS LESS THAN 090 DEGREES THE BRSO WILL 
ASSUME PRIMARY RANGE SAFETY RESPONSIBILITY IN THE EVENT OF LOSS OF COMMUNICATIONS BETwEEN THE 
BRSO AND THE RSO. 

5-152 SAFING BY THE RSO WILL BE TRANSMITTED AFTER GATE PENETRATION AND FIRST S-IVB CUTOFF 
FD/FIDO REQUESTS---"RSO SEND SAFE." WHEN SAFING IS CONFIRMED. THE RSO WILL STATE 
CONFIRMED' '. IN THE EVENT OF LOSS OF COMM WITH FD/FIDO. THE RSO WILL SEND SAFE ONLY IF 
CONFIRM S-IVB CUTOFF. 

WHEN THE 
"SAflNG 

HE CAN 

5-153 IF SAFING CANNOT BE CONFIRMED BY THE RSO. ANOTHER SAFING ATTEMPT WILL BE MADE BY THE RSO ON THE 
FIRST ORBITAL PASS OVER THE CAPE. COORDINATION WILL BE EFFECTED WITH THE SUPERINTENDENT OF RANGE 
OPERATIONS ISRO) AND FIDO TO ENSURE COMMAND COVERAGE. AND TELEMETRY DISPLAY AVAILABILITY. AT THE 
AGREED TIME.-fIDO WILL STATE. "RSO SEND SAFE". UPON CONFIRMATION. THE RSO WILL STATE. 
"5AFING CONFIRMED". 

5-154 THE FD/FIDO WILL INFORM THE RSO IMMEDIATELY UPON DETERMINATION OF A SPACECRAFT SEPERATION. THIS 
NOTIFICATION WILL BE TRANSMIT-TED ON THE RSO LOOP I(CAPE Ill) WITH THE FIDO-RSO PRIVATE LINE AS 
BACKUP. 
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SECTION 5 TRAJECTORY AND GUIDANCE 

I TRACKING SOURCES I 

5-155 AT LEAST TWO (2) VEHICLE POSITION DATA SOURCES ARE MANDATORY TO LIO FOR EACH PHASE OF POWERED 
FLIGHT PRIOR TO THE AFRICAN GATE TO ENABLE THE RANGE SAFETY OFFICER TO DETERMINE IF THE VEHICLE 
IS NORMAL OR viOLATES ESTABLISHED INFLIGHT SAFETY CRITERIA. 

5-156 DATA FROM TWO (2) OF THE FOLLOWING THREE (3) RADARS ARE MANDATORY TO LIO (OTHER HIGHLY 
DESIRABLE)--- BERMUDA FPS-16. BERMUDA FPQ-6. AND GRAND TURK TPQ-1S. 

5-157 PRESENT POSITION AND IP PLOTS AT BERMUDA (BOA) USING INPUTS FROM EITHER THE BOA FPS-16 OR BOA 
FPQ-6 RADAR ARE HIGHLY DESIRABLE FOR LAUNCH. 
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SECTION 5 TRAJECTORY AND GUIDANCE 

I AIRBORNE SYSTEMS I 

5-158 TWO (2) OPERATIONAL RANGE SAFETY COMMAND RECEIVERs ON EACH LAUNCH VEHICLE STAGE IS-IC, S-II. AND 
S-IVB) ARE MANDATDRY TO L/O. THE RANGE SAFETY SUPERVISOR (CRSSI AT THE LAUNCH CONTROL CENTER 
wILL DETERMINE IF THE RECEIVERS ARE OPERATING PROPERLY. 

5-159 IU C-BAND BEACON NO.1 OR NO.2 IS HIGHLY DESIRABLE FOR LAUNCH. 
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., COMMAND/CONTROL ' 

5-160 NASA BERMUDA DRS COMMAND/CONTROL CAPABILITY IS MANDATORY TO L/O FOR FLIGHT AZIMUTHS LESS THAN 90 
DEGREES. 

5-161 A 4 SECOND TIME DELAY BETWEEN "ARM/MFCO" AND "DESTRUCT/PO" WILL BE PROVIDED BY TIMERS IN THE 
RSO CONSOLE IN THE RCC. 
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REV ITEM 

I 

, COMMUNICATIONS' 

5-162 ONE (1) OF TWO (2) PRIVATE. INDEPENDENT. GEOGRAPHICA~~Y DIVERSIFIED COMMUNICATIONS ~INKS BETWEEN 
THE RSO AND BRSO IS MANDATORY AND THE OTHER IS HIGH~Y DESIRAB~E. 

5-163 ONE (1) OF THE FO~~OWING THREE (3) COMMUNICATIONS LINKS IS MANDATORY BETWEEN THE RSO AND FD/FIDO 
AND THE OTHERS ARE HIGHLY DESIRAB~E. 

(1) RSO LOOP (CAPE 111) 

(2) RSO PRIVATE ~INE 

(3) F~IGHT DIRECTOR LOOP 

5-164 A COMMUNICATIONS ~INK BETWEEN THE RSO AND THE RANGE SAFETY SUPERVISOR (CRSS) AT THE ~AUNCH 
CONTROL CENTER IS MANDATORY FOR T-40 MINUTE DESTRUCT CHECKS. 

5-165 A DIRECT ~INE COMMUNICATIONS ~INK BETWEEN THE RSO AND THE LAUNCH VEHIC~E TEST CONDUCTOR (CLTC) 
IS HIGHLY DESIRAB~E. 
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SECTION ~ TRAJECTORY AND GUIDANCE 

I TEL.EMETRY I 

5-166 IU TEL.EMETRY DATA (ONBOARD GUIDANCE PARAMETERS) TO THE RTCS ARE HIGHL.Y DESIRABL.E uNTIL. S-IVB 
CUTOFF FOR IP COMPUTATION AND RSO DISPL.AY. 

5-167 TELEMETRY REQUIREMENTS TO BE DISPL.AYED FOR THE RSO AND THE BRSO ARE HIGHLY DESIRABLE. 
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SECTION ~ TRAJECTORY AND GUIDANCE 

, RANGE SAFETY WEATHER RESTRICTIONS I 

5-168 WINO RESTRICTIONS---

AN ANNUAL PROFILE WIND RESTRICTION OF SIGMA ) WILL BE IN EFFECT FOR LAUNCH. 

5-169 CEILING AND VISIBILITy RESTRICTIONS---

NO CEILING OR VISIBILITY RESTRICTIONS WILL BE IMPOSED PROVIDI~ CNV FPS-16 AND MILA TPQ-1B 
RADARS AND BEACON NO. 1 ARE OPERATIONAL. 
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6-2 

6-3 

6-4 

6-7 

6-8 

6-9 

6-10 

6-11 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 6 - SLV - TBI THROUGH TB4/TB4A 

SUMMARY OF LAUNCH PHASE RULES 

S-IC LOSS OF THRUST 

LOSS OF ATTITUDE CONTROL 

INERTIAL PLATFORM FAILURE - ACCELEROMETER 

SL.V INERTIAL. PL.ATFORM FAIL.URE 

S-II L.OSS OF THRUST 

S-II GIMBAL SYSTEM FAILURE 

S-II SECOND PLANE SEPERATION FAllS 

S-IVB lOSS OF HYDRAULIC FLUID 

S-IVB lOSS OF THRUST 

THE FOL.L.OWING MISSION RUL.ES ALSO APPLY TO THIS SECTION---

NONE 
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NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION Q - S~V - TBI THROUGH TB4/TB4A 

A. BSE GENERA~IZED SWITCH SE~ECTOR COMMAND CAPABI~ITY EXISTS---

1. WHEN CREW ENAB~ES IU COMMAND SYSTEM (EXCEPT AS NOTED BE~OW IN ITEM D) 

2. AFTER TB7 + 20 MIN. 

B. BSE MANEUVER UPDATE AND INHIBIT CAPABI~ITY FOR T87 MANEUVERS ON~Y. 

C. BSE HAS NAVIGATION UPDATE CAPABI~ITY. 

D. BSE HAS NO COMMAND CAPABILITY DURING POWERED BURN PHASES. 

E. A SAFE DISTANCE BETWEEN THE SPACECRAFT AND S-IVB/IU IS DEFINED Ai 7000 FT. 

F. BSE WI~L RECOMMEND NO S-IVB RESTART FoR ANY CONFIRMED MA~FUNCTION IN THE ~AUNCH vEHIC~E WHICH 
RESU~ TS IN---

1. A CATASTROPHIC HAZARD 

ACH I EVEMENT OF AN S- I VB ENG I NE 6URW WITH EXPECTED CUTOFF OR SHUTDOWN 
CONDITIONS DEFINITE~Y PREC~UDING AN ACCEPTAB~E ~UNAR MISSION. IN APP~YING 
THIS CRITERIA TO SPECIFIC MISSION RU~ES. A NO GO RECOMMENDATION WI~~ BE 
REQUiRED IF INSUFFICIENT S-IV6 CONSUMAB~ES OR PROPU~SION PERFORMANCE IS 
AVAI~AB~E TO ASSURE A 95 PERCENT PROBAB~ITY OF ACHIEVING A CUTOFF ORBIT WITH 
65.000 N.M. APOGEE A~TITUDE. 

G. IN THE EVENT OF NO S-IVB IGNITION AT RESTART OR AN EAR~Y S-IV~ SECOND BURN CUTOFF. THE 
SPACECRAFT SHOU~D REMAIN ATTACHED TO THE S-IVB/IU AND MONITOR ~H2 AND ~OX U~~AGE PRESSURES 
UNTI~ THE STAGE STATUS CAN BE ASSESSED BY GROUND. IF EMERGENCY SEPARATION IS REQUIRED 
IMMEDIATE~Y AFTER S-lvB CUTOFF. THE SPACECRAFT SHOU~D IMMEDIATE~Y GO TO A SAFE DISTANCE 
(7UOO FT)· FROM THE S-IVB/IU. 

H. ABORT OR SPACECRAFT SEPARATION DURING ~AUNCH PHASE WI~~ BE RECOMMENDED FOR THE FO~LOWING---

6-1 S-IC LOSS OF THRUST 

6-2 ~OSS OF ATTITUDE CONTRO~ 

**6-7 S-II ~OSS OF THRUST 

**6-8 S-II GIMBA~ SYSTEM FAI~URE ANY SING~E ACTUATOR HARDOVER 

6-9 S-II SECOND P~ANE SEPARATION FAI~S TO OC;CUR AT Tn + al iEC 

6-10 S-IV6 ~OSS OF ENGINE HYDRAU~IC F~UID PRIOR TO FIRST S-IV8 BURN 

6-11 S-IVB STAGE ~OSS OF THRUST 

I. SPACECRAFT GUIDANCE TAKEOVER WI~~ BE RECOMMENDED FOR THE FO~~OWING---

6-4 ~AUNCH VEHIC~E INERTIA~ P~ATFORM FAI~URE-ATTITUDE REFERENCE 

7-8 ~OSS OF ATTITUDE CONTRO~ (DURING COAST PERIOD) TB5. TB7 

J. S-II/S-IVB EAR~Y STAGING WI~~ BE RECOMMENDED FOR THE FO~~OWING---

**6-7 S-II ~OSS OF THRUST 

**6-8 GIMBA~ SYSTEM FAI~URE ANY SING~E ACTUATOR HARDOvER 

** TIME DEPENDENT 
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MISSION RULES 

SECTION 6 - S~V - TBI THROUGH TB4/TB4A 

~. T~I INHIBIT OR SPACECRAFT SEPARATION WI~~ BE RECOMMENDED FOR THE FO~~OWING---

7-1 INsuFFICIENT PROPELLANTS REMAIN FOR ACHIEVEMENT OF T~I GUIDANCE CUTOFF 

7-4 J-2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT S-IVB CUTOFF 

7-5 FAILVRE OF RANGE SAFETY SYSTEM AFTER INSERTION 

7-8 LOSS OF ATTITUDE CONTROL 

*7-11 TIME BASE 5 OR TIME BASE 7 FAI~S TO INITIATE AT S-IVB CUTOFF 

7-16 S-lvB ENGINE CONTROL BOTTLE PRESSURE ~OW 

7-22 S-IVB ~OSS OF ENGINE HYDRAU~IC F~UID 

8-1 INERTIAL P~ATFORM FAI~URE - ACCELEROMETER 

8-5 S-IVB LH2 TANK ULLAGE PRESSURE LOW PRIOR TO SECOND BURN 

8-6 S-IVB ACTUATOR CONFIRMED HARDOVER PRIOR TO TB6 + 9 MIN 10 SEC 

8-8 LOSS O¥ ATTITUDE CONTROL DURING S-IVB SECOND BURN 

*EMERGENCY SEPARATION REQUiRED 

L. SPACECRAFT SEPARATION OR T~I INHIBIT WI~~ BE RECOMMeNDED UN~ESS COMMAND ACTION IS SUCCESSFUL 
FOR THE FOL~OWING---

7-3 J-2 ENGINE MAIN FUE~ VA~VE FAI~S TO C~OSE AT SIVB CUTOFF 

*7-6 S-IVB CO~D HE~IUM SHUTOFF VALVES FAI~ TO C~OSE 

7-9 CONTINUOUS VENT SYSTEM ICVSI REGU~ATOR FAI~S TO OPEN IN TBS 

*7-14 S-IVB STAGE COMMON BU~KHEAD DE~TA PRESSURE REACHES OR EXCEEDS +36 OR -26 
PSID 

7-18 ~OW CO~D HE~IUM SPHERE PRESSURE 

7-19 ~OW ~OX TANK U~~AGE PRESSURE 

7-20 J-2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS 

8-7 S-IVB CONTINUOUS VENT SYSTEM (CVSI REGU~ATOR FAI~S TO C~OSE DURING RESTART 
SEQUENCE 

* EMERGENCY SEPARATION REQUIRED 

M. SPACECRAFT GUIDANCE TAKEOVER TLI BURN WIL~ BE RECOMMENDED FOR THE FO~LOWING---

6-4 ~AUNCH VEHIC~E INERTIAL P~ATFORM FAI~URE-ATTITUDE REFERENCE 

N. FOR EAR~Y SPAcECRAFT SEPARATION THE CREW SHDU~D ENABLE THE IU COMMANO SYsTEM AND THE BSE 
SHOU~D GROUND COMMAND TO ~OCK OPEN THE IU COMMAND SYSTEM, PRIOR TO SPACECRAFT SEPARATION IF 
AT A~L POSSIB~E. 

O. BSE WIL~ INHIBIT TB6 IN THE EVENT A T~I NO-GO DECISION IS MADE IN TB5. 
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SECTION 6 - SLV - TBI THROUGH T64/TB4A 

CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, 

, 
S-IC STAGE LOSS OF 'LAUNCH 
THRUST , 
A. ANY SINGL.E , 
ENGINE , 
PRIOR TO TB3 , 

, , , 
B. ANY TWO OR MORE , 
ENGINES , , , 

1. PRIOR TO , 
DEACTIVATION , 
OF TWO ENGINES' 
AUTO ABORT , 

, 
2. AFTER , 

DEACTIVATION , 
OF TWO ENGINES' 
AUTO ABORT , , , , , 

C. L.OSS OF THRUST - 'L.AUNCH 
ENGINE 3 OR 4 , 
(THIS RULE , 
APPLIES ONLY FOR , 
THE UNIQUE CASE , 
OF ENGINE 3 OR 4 , 
THRUST LOSS , 
BETWEEN 0 TO 45 , 
SEC) , , 
1. VOICE COMM , 

WITH RSO , , 
, , , 
, , , 
, , , 

2. NO VOICE COMM ' 
WITH RSO , , 

, , , , , , 
, 

, 
, 
'A. CONTINUE MISSION , , 
, 
'BSE INFORM FLIGHT AND 
'FIDO. , , 
'B. CONTINUE MISSION , 
'BSE INFORM FLIGHT. , , , , , 
, , , , , , , , , 
'C. , , , , , , , 
, , , , , , , , , , , , , , 
, , , 
I , , 
, , , , 

1. ABORT 
BSE INFORM FL.IGHT 
AND TRANSMIT ABORT 
REQUEST. 

2. CONTINUE MISSION 
BSE INFORM FLIGHT 
AND FIDO. CAPCOM 
ADVISE CREW 
OF POTENTIAL. 
OVERRATE CONDITION. 

CONTINUE MISSION 

BSE INFORM FLIGHT AND 
FIDO. 
FL.IGHT INFORM RSO. 

1.IA) FL.IGHT CONFIRM 
ENGINE 3 OR 4 
OUT VIA RSO 
PRIVATE L.INE. 

(B) FL.IGHT CONFIRM 
NO OTHER KNOWN 
ANOMALIES' 
BY L.tTE 
ACTiVATION AND 
VOICE REPOIU. 

2. FLIGHT CONFIRM 
ENGINE 3 OR 4 OUT 
AND NO OTHER KNOWN 
ANOMALIES BY LITE 
ACTIVATION. 

MISS.ION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 SLV - TBI 
THROUGH TB4/TB4J 

, 
'A&B. CUES--, 
, 1. THRUST OK SWITCHES - OFF 
, (K33-115 THROUGH K47-115) , , , , 
, 2. THRUST CHAMBER PRESSURE L.ESS 
, THAN 500 PSIA (Oe-101 THROUGH 
, D8-10S). 

, 3. L.ONGITUDINAL ACCELERATION -
, ZERO (A2-603). , , , 
'4. FINAL THRUST OK cuTOFF - ON 
, (K52-115 THROUGH K56-115). 

A&B. NOTE---

, CREW MAY DEACTIVATE AUTOMATIC 
, ABORT AFTER TBI + 120 SEC. 

C. CUES---

'1. THRUST CHAMBER PRESSURE LESS 
, THAN 500 PSIA (08-103. 08-1041. , , 2. ENGINE 3 OR ENGINE 4 THRUST , OK SWITCHES OFF (K39-115. THROUGH , K44-115) • , , 3. ENGINE 3 OR 4 FINAL. THRUST OK , CUTOFF IK54-115. K55-115). 
I 

I C. NOTES---, 
, 1. RSO LOOP III OR FD LOOP 
, BACKUP TO PL. 

, 2i CONFIRMATION OF NO OTHER 
, KNOWN ANOMALIES WILL BE BASED ON 
'ENGINE CHAMBER PRESSURE NOT 
I DECREASING AND TOK SWITCHES ON. . , 
I , , 
I , , , 
I , , 
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MISSION RULES 

SECTION 6 - SLV - TBI THROUGH TB4/TB4A 

CONDITI0N/MA~FUNCTION' PHASE I RuLING I CUES/NOTES/COMMENTS 
----~--------------------------------------------------------------------------------------------

L.OSS OF 
CONTROL. 

A. S-IC 

I I 

I I , 
I 

ATTITUDE 'LAUNCH I , 
I 

I , 
BURN I 'A. L.AUNCH VEHICLE ABORT 

I I SSE INFORM , , FL.IGHT AND FIDO. 
I I CAPCOM INFORM CREW OF 
I , L.OSS OF ATTITUDE 
I I CONTROL.. , , 
, I CREW Wl~~ ABORT ON , I LIMITS , , (NOTE A. U. 
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 

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 

MISSION REV DATE SECTION GROUP 
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I 

I , 
I A. CUES---
I 

I 1. ANGU~AR RATES - PITCH 
I (R4-602, R13-602) OR YAW (R5-602, 
I R8-602l GREATER THAN 2 DEGI SEC AND , NOT DECREASING. ROL~ (R6-602, , 

R12-602) GREATER THAN 5 DEG/SEC AND 
I NOT DECREASING. , , 2. PL.ATFORM GIMBAL ANGL.ES -
' PITCH, YAW, OR ROLL (H60-603) 
I CHANGING AT THE RATES GIVEN IN CUE 
I A.1. 
I 

I 3. LOSS OF A TT I TUDE CONTROL. 
I AL.ERT (SEE NOTE A.2). , 
I 

I , A. NOTES---
I , 
, 
I 1. CREW ABORT ~IMITS---
I 

I 

I (A) PITCH AND YAW RATE PlUS OR 
I MINUS 4 DEG/SEC 
I , (B) ROL.L RATE PL.US OR MINUS 20 , DEG/SEC 
I 
I (C) PITCH, YAW. OR ROLL ERROR 
I PL.US OR MINUS 5 DEG AND Q-BALL DELTA 
I P P~US OR MINUS 3.2 PSIO 
I 

I 2. L.OSS OF ATTITUDE CONTRO~ 
, ALERT WILL. BE GIVEN FOR THE 
I FOLL.OWING CONDITIONS---
I 

I (A) LVDC/LVDA COMPUTATIONAL 
I FAiLURE 
I 

I (B) ATTITUDE ERROR SIGNALS 
I GREATER THAN PLUS OR MINUS 5 DEG. , 
I (C) FAILURE TO INITIATE PROPER 
I GUIDANCE SEQUENCE 
I 

I (D) S-IC ENGINE ACTUATOR 
I HARD-OVER GREATER THAN PLUS OR MINUS 
I !l DEG. 
I 
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REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 
~--~----~---------------------~---------~---------------------------~-------------------------------------

6-2 
CONT 

B. S-II BURN 

MISSION 

" , 
" I 
" , , , 
'LAUNCH 'B, LAUNCH VEHICLE ABORT 
I 'BSE INFORM FLIGHT 
, 'AND FIDO, 
I I CAPCOM INFORM cREW 
, 'OF LOSS OF ATTITUDE 
, 'CONTROL, , 
I , , 
, , , , 
, , , , 
, , 
, , 
I , , 
, , 

, CREw WILL ABORT ON 
, LIMITS 
, (NOTE B,l), 

REV DATE SECTION GROUP 

, 
, 
, B, CUES---, 
, 1, ANGULAR RATES 
, (R4-602. R13-602). YAW 
, R8-602). OR ROLL (R6-602. 
I GREATER THAN 5 OEG/SEC 
, DECREASING, , 

- PITCH 
(RS-602. 
R12-602) 

AND NOT 

I 2. PLATFORM GIMBAL ANGLES -
'PITCH. YAW OR ROLL (H60-603) 
, CHANGING AT THE RATES GIVEN IN CuE , e,l, 
I 

I 3, LOSS OF ATTITUDE CONTROL 
, ALERT (SEE NOTE B,2). 

, B, NOTES---, 
I 1, CREW ABORT LIMITS---

, (A) PITCH AND YAW RATE PLUS OR 
, MINUS 10 DEG/SEC , 
I (B) ROLL RATE PLUS OR MINUS 20 
, OEG/SEC , 
, 2, LOSS OF ATTITuDE CONTROL 
I ALERT wILL BE GIVEN FOR THE FOLLOW
, ING CONDITIONS---, 
I (A) 
, FAILURE 

LVDC/LVDA COMPUTATIONAL 

, (B) ATTITUDE ERROR SIGNALS 
, GREATER THAN PLUS OR MINUS 5 DEG 

, (C) FAILURE TO INITIATE PROPER 
I GUIDANCE SEQUENCE , 
I (D) S-IVB ENGINE ACTUATOR 
, HARDOVER GREATER THAN PLUS OR MINUS 
, 5 DEG , 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

S£CTION ~ - SLV - TBI THROUGH TB4/TB4A 

CONDITION/MA~FUNCTION' PHASE ' RuLING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------7---------~---------------------------~-------------------------------------

CONT 

I 

C. S-IVB BURN 

INERTIAL PLATFORM 
FAII.URE -
A<;CELEROMETER 

, 
'LAUNCH , 
, , 
, , , , , 
, 
, , 
, , , , , , , , , , , , , , , 
, , , 
, , , 
, , 
, 
, , , , 

'LAUNCH , , , , , , , , , 
, 
, , , , , , , 

, 
'C. LAUNCH VEHICLE ABORT 
, BSE INFORM FLIGHT 
, AND FIDO. 
, CAPCOM INFORM CREW 
, OF LOSS OF ATTITUDE 
, CONTROL. , 
, CREW WILL ABORT ON 
, LIMITS 
, (NOTE C.ll. 

'CONTINUE MISSION 
'BSE INFORM FI.IGHT AND 
'FIDO. 
'CAPCOM ADVISE CREW OF 
'PROBABLE DEGRADED ORBIT. , , , , , , , , , , , 
, , , 
, , , , , , 
t , , 

MISSION REV DATE SECTION GROUP 

APOLl.O 11 A 6/Z0/69 SLV - TBl 
THROUGH TB4/Te4A 

, 
, C. CUES---, 
, 1. ANGULAR RATES 
, (R4-602. R13-6021. YAW 
, RS-602)' OR ROLL (R6-602. 
'GREATER THAN 5 DEG/SEC 
, DECREASING. , 

- PIT<;H 
(R'-~02. 
R12-~02 I 

AND NOT 

, 2. PLATFORM GIMBAL ANGLES -
'PITCH. YAW. OR ROLL (H60-6031 
, CHANGING AT THE RATES GIVEN IN cuE 
, C.l. 

, 3. LOSS OF ATTITUDE <;ONTROL 
, ALERT (SEE NOTE C.21. , 

C. NOTES---

1. CREW ABORT LIMIT$---

, (AI PITCH AND YAW RATE PLUS OR 
, MINUS 10 DEG/SEC , 
, (BI ROLL RATE PLUS OR MINUS 20 
, DEG/SEC 

, 2. LOSS OF ATTITUDE CONTROL 
'ALERT WILL BE GIvEN FOR THE 
, FOLLOWING CONDITIONS---, 
, (AI LVDClLVDA COMPUTATIONAL 
, FAILURE 

, (BI ATTITUDE ERROR SIGNALS ROLL 
, GREATER THAN PLUS OR MINUS 3.5 DEG. 
, PITCH AND YAW GREATER THAN PLUS OR 
, MINUS 5 DEG. , 
, (el FAILURE TO INITIATE PROPER 
, GUIDANCE SEQUENCE , 
, (01 FAILURE OF S-IVB ENGINE 
I HYlllUIuL les 
, , 
, CUES---

, 1. GUIDANCE STATUS 
, CODE 24Q (H60-50l1 

WORD (MODE 

, BITS 026 AND 025 FOR Z ACCEL SET 
, TO 'ONE' 

, BITS 024 AND 023 FOR X ACCEL SET 
, TO 'ONE' 

, BITS D22 AND 021 FOR Y ACCEL SET 
, TO 'ONE' , 
, 2. ACCELEROMETER PICKOFFS (x. y. 
, OR ZI INDICATE IN EXCESS OF 3 DEG 
'AND NOT DECREASING. (H10-60l. 
, Hll-603. H12-6031 

NOTES-

, 1. NO EFFECT ON VEHICLE 
, TRAJECTORY DURING S-IC STAGE BURN. 

, Z. LVDC SWITCHES TO A BACKUP 
, MODE AND UTILIZES A PRECOMPuTED F/N 
, PROFILE FOR FAILED AXIS DURING THE 
, S-IC. S-II. AND s-Ive 8URNS. 

PAGE 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 6 - SLV - TBI THROUGH TB4/TB4A 

REV ITEM CONDITION/MAl.FUNCTION' PHASE , RULING , CUES/NOTES/COMMENTS 

~--+-----~---------------------7---------7---------------------------7-------------------------------------

I 

I 

LAUNCH VEHICLE 
INERTIAL PLATFORM 
FAILURE - ATTITUDE 
REFERENCE 

A. PRIOR TO TB 1 
+ 50 SEC 

, 
, 
, , , 
, , 
'LAUNCH , , 

1. ALL S-IC ' 
ENGINES ' 
THRUSTING ' , 

2. LOSS OF THRUST' 
- ANY S-IC ' 

, , , 
, 
, , 
, 
, , 
, 
, , 
, , , 
, , 
I , , , 

B. AFTER TBl + 50 'LAUNCH 
SEC AND PRIOR TO ' 
ORBITAL INSERTION' 

• C. DURING TB5 OR TB6'EARTH 

RULE NUMBERS 6-5 
THROUGH 6-6 ARE 
RESERVED. 

'ORBIT 

, , 
, , , 
I , 
'A. CONTINUE MISSION/ABORT , , 

, , 
, CUES---

I A. 

, 1. GUIDANCE REFERENCE FAILURE 
, (004 OR 006 MODE CODE 26 BIT 08 SET 
, TO "ONE" (H60-603) , , 1. CONTINUE MISSION- , 2. GUIDANCE STATUS WORD-(MODE 

BSE INFORM FLIGHT AND' CODE 24) (H60-603) 
RECOMMEND SPACECRAFT ' 
GUIDANCE TAKEOVER I BITS 020 AND 019 FOR Z GIMBAL SET 

, TO "ONE" 
2. ABORT- I 

BSE INFORM FLIGHT AND' BITS 018 AND 017 FOR X GIMBAL SET 
TRANSMIT ABORT ' TO "ONE" 
REQUEST ' 

, 
'B. CONTINUE MISSION-
, BSE INFORM FLIGHT AND 
, RECOMMEND SPACECRAFT 
, GUIDANCE TAKEOVER 

'c. CONTINUE MISSION-
, BSE INFORM FLIGHT AND 
, RECCOMMEND SPACECRAFT 
, GUIDANCE TAKEOVER 

, BITS D16 AND 015 FOR Y GIMBAL SET 
'TO"ONE" 

, 3. LADDER OUTPUTS CONSTANT FOR 
'FILED AXES (H54-603, H55-603. 
, H56-603) 

, 4. ATTITUDE ERROR CONSTANT FOR 
'fAILED AXES(H69-602. H70-602. 
, H71-602) 

, 5. THRUST OK SWITCHES Off 
, (K33-115 THRU K47-115) 

, 6. THRUST CHAMBER PRESSURE LESS 
I THAN ~OO PSIA (08-101 THRU 08-105) , 
, 7. FINAL THRUST OK CUTOFF ON 
, (K52-115 THRU K56-11S) 

B. SAME AS CUES A.l. THRU A.4. 

, C. SAME As CUES A.l. T~Ru A.4. 

, NOTES---

, 1. CUE 1 AND EITHER CUE 2,3, OR 4 
, ARE NECESSARY TO CALL A Pl.ATFORM 
, FAILURE , 
, 2. IU STATE VECTOR AT INSERTION 
, MAY BE NO-GO AND A NAVIGATION UPDATE 
'MAY BE REQUIRED FOR PROPER 
, INITIATION OF TB6 , 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 
, 
6-7 

I 
I 

CONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 6 - ~LV - TBI THROUGH TB4/TB4A 

PHASE , RULING ' CUES/NOTES/COMMENT~ 

-------------------------------------------------------------------------------------------------, , , , , , , , , 
~-II LO~~ OF THRUST 'LAUNCH , , A. CUES---, , , 
A. ANY SINGLE ENGINE' 'A. CONTINUE MISSION , 1. THRUST OK SW ITCHES-OFF 

FAILURE TO ATTAIN' , BSE INFORM FLIGHT , (1<.285-201 THROUGH 205. 1<.286-201 
THRUST OR LOSS OF' , AND FIDO. , THROUGH 205). 
THRUST PRIOR TO , , , 
NOMINAL S-l1 , , , 2. THRUST CHAMBER PRESSURE- ZERO 
CUTOFF , , , (D13-201 THROUGH 205). , , , , , , 3. LONGITUDINAL ACCELERATION , , , (A2-603). , , , 

B. ANY TWO ENGINES- , 'B. CONTINUE MISSION/ABORT , B. CUES---
FAILURE TO ATTAIN' , , 
THRUST OR LOSS OF' , , 
THRUST--- , , , , , , 1. TWO ENGINES OUT (CUES A.l. 
1. vEHICLE , , 

10 CONTINUE MISSION , A.2. A.3) 
CONTROLL! NG , , BSE INFORM FLIGHT , , , AND FIDO. , , , , 
2. IF THE , , 2. ABORT , 

2. COMMANDED ANGLES AND GIMBAL 
DIFFERENCE , , BSE INFORM FLIGHT , ANGLES (H60-603) 
IN COMMANDED , , AND FIDO AND , 
ANGLES AND , , TRANSMIT ABORT , B.l. NOTE---
GIMBAL ANGLES , , REQUEST , 
EXCEEDS 40 DEG , , , CREW WOULD ABORT ON OVERRATE 
IN PITCH OR YAW , , , COND IT ION. , , , 

C. THREE OR MORE , 'C. ABORT/EARLY STAGE/ , C. CUES---
ENGINES OUT , , CONTINUE MISSION , 

, , , 1. THREE OR MORE ENGINES OUR 
1. PRIOR TO S-IVB' , 1. ABORT , (CUES A.l. A.2. A.3) 

TO ORBIT , , BSE INFORM FLIGHT , 
CAPABI LITY , , AND TRANSMIT ABORT , C. NOTE---, , REQUEST. , , , , AFTER PROGRAMMED S-lI CENTER 

2. AFTER S-IVB TO' , 2. EARLY STAGE , ENGINE CUTOFF. ENGINES OUT REFERS 
ORBIT , , BSE INFORM FLIGHT ' ONLY TO CONTROL ENGINES. 
CAPABILITY BUT' , AND RECOMMEND EARLY , 
PRIOR TO LOW , , STAGING. , 
LlEVEL SENSE , , , 
ARM , , , , , , , , 3. EARLY STAGE/ , , , CONTINUE MISSION - , 

3t AFTER LOW , , BSE INFORM FLIGHT , 
LEVEL SENSE , , AND FIDO , 
ARM , , , , , , 
(A) 3 CONTROL ' , (A) EARLY STAGE , 

ENGINES , , BSE INFORM , 
OUT , , FLIGHT AND , 

, , RECOMMEND EARLY , , , STAGE. I , , , 
(B) ALL , , (B) CONTINUE MISSION , 

ENGINES , , , 
OUT , , BSE INFORM , 

, , FLIGHT , 

MISSION REV DATE SECTION GROUP PAGE 

APOL.L.O 11 A 6/20/69 SL.V - TBl 
THROUGH TB4/TB4A 6-9 



REV ITEM 
1--+---1 

6-8 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 6 - S~V - TBI THROUGH TB4/TB4A 

CONDITION/MA~FUNCTION' PHASE ' RU~ING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------
S-II STAGE GIMBA~ 
SYSTEM FAILURE 

, , 
, LAUNCH , 

A. ANY SING~E ' 
ACTUATOR HARDOVER' 
OUTBOARD BETWEEN ' 
TB3 + 0 SEC AND ' 
TB3 + 20 SEC ' , , 

, , 
, 
, , , 

B. ANY SIGNLE ' 
ACTUATOR HARDOVER' 
INBOARD ' , 
1. PRIOR TO S-Ive' 

TO ORBIT ' 
CAPABI L lTY , , , 

2. BETWEEN S-IVB ' 
TO ORBIT ' 
CAPABI L ITY AND' 
30 SEC PRIOR , 
PRIOR TO S-II ' 
CUTOFF ' 

30 AFTER S-II 
CUTOFF MINUS 
30 SEC 

, 

S-II SECOND PLANE 'LAUNCH 
SEPARATION FAILS TO ' 
OCCUR AT TB3 + 31 ' 
SEC ' , , , , 

, , , 
, , 
, , , , , , , , , , , , 

I , 
I , 
'A. ABORT-
, BSE INFORM FLIGHT AND 
I TRANSMIT ABORT 
, REQUEST , 
, , 
, 
I , , , , , 
'B. ABORT/EARLY STAGE , 
, 
I 

, 1. ABORT-
, BSE INFORM FLIGHT 
I AND TRANSMIT ABORT 
, REQUEST 

2. EARLY STAGE 

, CUES---
, 
I A. 1. YAW ACTUATOR POSITION EXCEEDS 
, -5 DEG +G8-201 THRU 204. G30-201 
I THRU 204) , 
, 2. PITCH ACTUATOR POSITON EXCEEDS 
, -5 DEG (G9-201 THRU 204. G31-201 
, THRU 2041 

, 3. ADJACENT CONTROL ENGINE 
, ACTUATOR IN SAME PLANE MOVES 4 1/2 
, DEG OUTBOARD (SAME MEASUREMENTS AS 
, CUES 1 AND 21 
, 
I B. (l AND 2 I 

I 1. YAW ACTUATOR POSITION EXCEEDS 
, +6 DEG (GB-201 THRU 204. G30-20l 
, THRU 2041 , 
I 2. PITCH ACTUATOR POSITION 
, EXCEEDS +6 DEG (G9-20l THRU 204. 
, G31-201 THRU 2041 

, 3. ADJACENT CONTROL ENGINE 
BSE INFORM FLIGHT AND' ACTUATOR IN SAME PLANE MOVES 4 1/2 
RECOMMEND EARLY , DEG INBOARD (SAME MEASUREMENTS AS 
STAGING ' CUES 1 AND 21 

3. CONTINUE MISSION

BSE INFORM FLIGHT 

'ABORT 
'BSE INFORM FLIGHT AND 
'TRANSMIT ABORT REQUEST. 
'CREw ABORT PRIOR TO TB3 
'+ 66 SEC. , , , , , 
I 

I , , 
, , 
, , , , 

, 
, NOTliS---

, 1. THE CREW SHOULD ABORT OR EARLY 
'STAGE AS SOON AS POSSIBLE AFTER 
'MALFUNCTION OCCURS TO PRECLUDE 
'EXCESSIBE THERMAL PROBLEM IN AFT 
, INTERSTAGE. 

, CUES--

, 1. SECOND PLANE SEPARATION 
'INDICATION SHOWS NO SEPARATION 
, (M86-206. M87-2061 , 
'2. GUIDANCE MODE WORD 1 MODE CODE 
, 25 BIT ~15 REMAINS ZERO (H60-6031. 

'3. IGNITION BUS VOLTAGE RE- MAINS 
'AT APPROXIMATELY 28 VOLTS 
, (M125-2071. 

, 4. RECIRCULATION BUS VOLTAGE 
, REMAINS AT APPROXIMATELY 56 VOLTS 
, (MUl-2071 

, NOTES---, 
I THE CREW SHOULD ABORT AS SOON AS 
, POSSIBLE AFTER MALFUNCTION OCCURS TO 
, PRECLUDE EXCESSIVE THERMAL PROBLEMS 
, IN AFT INTERSTAGE. , , 

MISSION REV DATE SECT ION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 6 - SLV - TBI THROUGH TB4/TB4A 

REV ITEM CONDITION/MALFUNCTION' PHASE f RULING , CUES/NOTES/COMMENTS 

~--~----~---------------------~---------~---------------------------7------------------------~------------
" , 
" , 

6-10 S-IVB LOSS OF ENGINE'LAUNCH 'SPACECRAFT SEPARATION ' CUES---

6-11 

HYDRAULIC FLUID ' 
. PRIOR TO S-IVB BURN ' , 

, , , 
, , , , , , 
, 
, , , , , 
, , , 
, 
, , 
, , , , 

S-IVB STAGE LOSS OF ' 
THRUST ' 
A. FAILS TO ATTAIN 'LAUNCH 

THRUST OR ' 
PREMATURE ' 
SHUTDOWN PRIOR TO' 
OBTAINING PARKING' 
ORBIT ' 

B. FAILS TO ATTAIN 'TLI 
THRUST OR ' 
PREMATURE ' 
SHUTDOWN PRIOR TO' 
VELOCITY CUTOFF ' 
FOR SECOND BURN ' , 

, 
, , 
, 
, 
, , 
, 

'BSE INFORM FLIGHT AND 
'FIDO AND RECOMMEND NO 
'S-IVB START. 

'FIDO WILL ADVISE CREW 
'OF COl CAPABILITY , , , , , , , , 
, , 
, 
, 
, , , 
, 
, , , , , , , 
, 
'A. SPACECRAFT SEPARATION 
, SSE INFORM FLIGHT AND 
, FIDO 
, FIDO WILL ADViSE CREW 
, OF COl CAPABILITY , 

'1. HYDRAULIC RESERVOIR OIL LEVEL 
, APPROX ZERO PERCENT (L7-403). , 
'2. HYDRAULIC SYSTEM PRESSURE LESS 
, THAN 1700 PSIA (D41- 403). 

'3. HYDRAULIC RESERVOIR PRES- SURE 
, APPROX ZERO PSIA (042-403). 

, NOTES---

'1. L7-403 PLUS ONE 'OF THE OTHER 
, CUES ARE REQUIRED FOR IMPLEMENTATION 
, OF THIS RULE. 

, 2. IF ALL THREE CUES 
'FUNCTIONING PROPERLY. THEY 
, REQUIRED FOR IMPLEMENTATION OF 
, RULE. 

ARE 
ARE 

THIS 

, 3. SPACECRAFT SHOULD HAVE COl 
, CAPABILITY AT S-II CUTOFF , , , , , 
, CUES---

'1. THRUST CHAMBER PRESSURE - ZERO 
, (Dl-401'. , 
'2. THRUST OK SWITCHES - OFF 
, (K14-401. K157-401). 

, '3. LONGITUDINAL ACCELERATION - ZERO 
'B. CONTINUE MISSION ' (A2-603). 
, BSE INFORM FLIGHT AND ' 
, FIDO. '4. TB5 IS INITIATED. MODE CODE 25. 
I THE SPACECRAFT SHOULD I BIT D2 SET TO ONE (H60-603). 
, REMAIN ATTACHED TO THE ' 
, S-IVS/IU AND MONITOR '5. TB7 IS INITIATED. MODE CODE 26. 
, LH2 AND LOX TANK ' BIT 020 SET TO ONE (H60-6031 
, ULLAGE PRESSURES. IF ' 
, SEPARATION IS REQUIRED. ' NOTE--
, THE SPACECRAFT SHOULD ' 
, IMMEDIATELY GO TO A 'SEPARATION WILL BE REQUIRED FOR 
, SAFE DISTANCE ' VIOLATION OF FMR 7-6 OR FMR 7-14. 
, (7000 FTI FROM THE ' 
, S-IVB/IU. ' , , 

MISSION REV DATE SECT ION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 6 - S~V - TBI THROUGH TB4/TB4A 

REV ITEM CONDITION/MAL.FUNCTION' PHASE ' RU~ING , CUES/NOTES/COMMENTS 
, , 
6-12 

-------------------------------------------------------------------------------------------------, , , , , , 
S-IVB COL.D HEL.IUM '~AUNCH 

, , 
SHUTOFF VA~VEIS) , , , CUES---
FAI~S OPEN , , , , , , A. 1. L.OX TANIC; U~L.AGE PRESSURE 
A. PRIOR TO ~AUNCH , 'A. ABORT , 

ESCAPE TOWER , , BSE INFORM FL.IGHT AND , 10179-406) 
JETTISON , , TRANSMIT ABORT REQUEST , 

, , IF L.OX TANIC; UL.L.AGE , 2. L.OX TANIC; U~L.AGE PRESSURE , , PRESSURE IS 50 PSIA OR , , , SATURATED AT UPPER L.EVEL.' 10180-406) 

B. 

C. 

D. 

, , 
AFTER ~AUNCH , 'B. EARL.Y STAGE 
ESCAPE TOWER , , BSE INFORM FL.IGHT AND 
JETT I SON AND , , RECOMMEND EARL.Y STAGING 
PRIOR TO T8 3 +5 , , IMMEDIATEL.Y 
MIN 32 SEC , , 

, , 
AFTER T8 3 + 5 , 'C. CONTINUE MISSION 
MIN 32 SEC AND , , 
S-II CUTOFF IS , , BSE INFORM FL.IGHT 
EXPECTED TO BE , , 
EARL.IER THAN TB 3 ' 

, 
+ 6 MIN 38 SEC , , , , 
BETWEEN TB3 + 5 , '0. EARL. Y STAGE 
MIN 32 SEC AND , , 
S-II CUTOFF MINUS' , BSE INFORM FL.IGHT AND 
50 SEC - FOR , , RECOMMEND EARL.Y STAGING 
PREMATURE S-II , .. 
ENGINEIS) CUTOFF ' , 
ONL.Y , , , , , , , , , , , , 

, , , , , , 

MISSION REV DATE SECTION GROUP 

APOL.L.O 11 B 7/03/69 SL.V - TBl 
THROUGH TB4/TB4A 

, , 
, e,C,f,D 1. COL.D HEL.IUM REG DISCHARGE , 
, PRESSURE REMAINS GREATER , 
, THAN 200 PSIA FOR A , 
, MINIMUM OF 20 SECONDS , , 10105-403 ) , , 2. L.OX UL.L.AGE PRESSURE AT , , REL.IEF SETTING 141-44 , 
, PSIA) AND REL.IEVING , 
, (0179-406. 0180-406) , 
, 3. COL.D HE BOTTL.E PRESSURE , , DECAYING 10261-403, , , 0263-403) , 
, , , 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - TB5 AND TB7 

SUMMARY OF COAST PHASE RULES 

7-1 INSUFFICIENT PROPELLANT 

7-2 RESERVED 

7-3 MAIN FUEL VALVE FAILS TO CLOSE 

7-4 MAIN OXIDIZER VALVE FAILS TO CLOSE 

7-5 RANGE SAFETY SYSTEM NOT SAFED AFTER INSERTION 

7-6 COLD HELIUM SHUTOFF VALVE FAILS OPEN 

7-7 AUXILIARY HYDRAULIC PUMP fAlLS 

7-8 LOSS OF ATTITUDE CONTROL 

7-9 CONTINUOUS VENT REGULATOR FAILS TO OPEN 

7-10 APS ULLAGE ENGINE fAILS ON 

7-11 TB5 OR TB7 FAILS TO INITIATE 

7-12 RESERVED 

7-13 IU ENVIRONMENTAL CONTROL SYSTEM fAILS 

7-14 COMMON BULKHEAD DELTA P 

7-15 LOSS OF S-IVB STAGE PNEUMATICS 

7-16 LOSS OF ENGINE CONTROL BOTTLE PRESSURE 

7-17 LHZ TANK VENT FAILURE OR LEAK 

7-18 

7-19 

7-20 

1-21 

LOW COLD HELIUM 

LOX TANK ULLAGE 

J-2 ENGINE START 

PU VALVE FAILURE 

SUPPLY 

PRESSURE I S LESS 

BOTTLE PRESSURE 

7-22 S-IVB LOSS OF HYDRAULIC FLUID 

7-23 RESERVED 

7-24 RESERVED 

THAN 31 

OUTsiDE 

7-25 LOX NON-PROPULSIVE VENT FAILS TO OPEN 

7-26 LH2 LATCHING VENT VALVE FAILS TO OPEN 

7-27 GH2 START BOTTLE DUMP FAILS TO OCCUR 

7-28 COLD HELIUM DUMP FAILS TO OCCUR 

7-29 RESERVED 

7-30 RESERVED 

PSIA 

RESTART LIMITS 

THE FOLLOWING MISSION RULES ALSO APPLY TO THIS SECTION---

6-4 LAUNCH VEHICLE INERTIAL PLATFORM FAILURE-ATTITUDE REFERENCE 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 SLV - T65 
AND TB7 

GROUP PAGE 

1-1 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - TB5 AND TB7 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RUL! NG , CUES/NOTES/COMMENTS 
~--+------I---------------------~---------~---------------------------~-------------------------------------

7-1 

7-3 

PRIOR TO RESTART, 
INSUFFICIENT 
PROPELLANT REMAINS 
FOR ACHIEVEMENT OF 
TLl GU I DANCE 
CUTOFF 

RULE NUMBER 7-2 IS 
RESERVED. 

'EARTH 
'ORBIT , 
, 
, , 
, , 
, 
, 
, , 
, 
, , 

J-2 ENGINE MAIN ' 
FUEL VALVE (MFV) , 
FAILS TO CLOSE AT---' 

A. FIRST S-IVB 
cuTOFF 

'EARTH 
'ORBIT , 
, 
, 
, 
, 
, , 
, 

, , 
'NO S-IVB RESTART 

'BSE INFORM FLIGHT AND 
'RECOMMEND NO S-IVB 
'RESTART. , 
, , , 
, 
, , , , , , 
, , 
, 
'A. CONTINUE MISSION 

BSE INFORM FLIGHT AND 
COMMAND (ASAP)---

1. PREVALVES AND 
RECIRC SHUTOFF 
VALVES CLOSED 
(SEE NOTElI 

, , 
, CUE-,., 
, PROPELLANT REMAINING AS ASCERTAINED 
'DURING REAL-TIME MONITORING 
, EVAL.UATIONS. 

, CUES---

'1. MAIN FUEL. VALVE POSITION 
, (G4-401). 

, 2. MAIN FUEL. VALVE OPEN IK118-401). , 
, 
, 
, 
, 3. FUEL FLOWMETER FLOWRATE 
, (F2-401). 

'4. FUEL RECIRC FLOWRATE (FS-401). , 
2. ATTEMPT TO CYCLE AND ' , 

CLOSE MFV ' NOTES---, , 
, 
, 
, 
, , 
, , 
, , 
, 

IF SUCCESSFUL. BSE 
COMMAND---

, 3. PREVALVE AND RECIRC 
, SHUTOFF VALVES 
, OPEN 

'IF 2 IS UNSUCCESSFUL. BSE 
'COMMAND AT TB6 + 4 MIN 0 
'SEC---, 

'1. IF THE MFV IS OPEN. THE L.H2 PUMP 
, INLET PRESSURE WILL GO TO ZERO PSIA 
, AFTER COMMAND ACTION (A.l). 

'2. THIS FAIL.URE WILL RE~UIRE 
, EVALUATION OF L.H2 RESIDUALS TO 
, DETERMINE ADE~UACY FOR TLI VELOCITY 
, CUTOFF (REF FMR 7-1). , , , , , 4. RECIRC SHUTOFF VALVES' 

B. SECOND S-IVS 
CUTOFF 

MISSION 

, , CLOSED , , 
, 'IF RECIRC SHUTOFF VALVES , 'CANNOT BE CLOSED BY TB6 + , 'MIN 14 SEC BSE RECOMMEND , IT!. I INHIBIT , , 
tTLC , B. CONTINUE MISSION , , , BSE INFORM FLIGHT AND , COMMAND---, , 1. PREVALVES AND , RECIRC SHUTOFF , VALVES CLOSE , 

, 2. ATTEMPT TO CLOSE , MFV , , 
WHEN S-IVB IS AT , PROPER DUMP ATTITUDE. , 
BSE COMMAND---, 
3. PREVALVES AND , RECIRe SHUTOFF , VALVES OPEN 

REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 SLV - TBS 
AND TB7 

, , 
, 

4' , 
, , , 
, 
, , , 
, , 
, , 
, 
, , , 
, , , 
, , 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - TB5 AND TB7 

ONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS REV ITEM ~ _______________________________________________________________________________________________ _ 

" , 
J-2 ENGINE MAIN ' 
OXiDIZER VALVE (MOV)' 
FAILS TO CLOSE AT---' 

A. FIRST S-IVB 
CUTOFF 

'EARTH 
'ORBIT , , 

, 
, , , , 
'A. NO S-IVB RESTART , 
, , BSE INFORM FLIGHT 

, 
, CUES---, 
, 1. MAIN , (G3-401l. , 
, 2. MAIN , IKUO-4011. 

AND , 

OXIDIZER VALVE POSITION 

OXIDIZER VALVE OPEN 

, , COMMAND (ASAPl--- , 3. LOX FLOWMETER FLOWRATE , , 
, , 1. PREVALVES AND , , RECIRC SHUTOFF , , VALVES CLOSED , , , , 2. ATTEMPT TO CLOSE , , MOV , , , , BSE RECOMMEND , , NO S-IVB RESTART , , 
, , 

B •. SECOND BURN 'TLC 'B. CONTINUE MISSION 
CUTOFF ' 

, BSE INFORM FLIGHT AND , COMMAND---, 
, 1. PREVALVES AND , RECIRC SHUTOFF , VALVES CLOSED , , 2. ATTEMPT TO CLOSE , MOV , 
, AT INI TlATION , OF LOX DUMP. , BSE COMMAND---, 
, 3. PREVALVES AND , RECIRC SHUTOFF , VALVES OPEN 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 SLY - TB5 
AND TB7 

, (Fl-401). , 
, , , , , 
, 
, , , , , , 
, , , , , 
, , 
, , 
, , 
, , , , , 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - TB5 AND TB7 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

~--+-----~---------------------;---------;---------------------------;-------------------------------------

I 

" , 
" , 

RANGE SAFETY SYSTEM 'EO 
NOT SAFED AFTER ' 
INSERTION ' 

A. PROPELLANT ' 
DISPERSION ' 
SYSTEM NOT ARMED ' 

, 
, , 

B. PROPELLANT ' 
DISPERSION ' 
SYSTEM ARMED AND ' 
RSO HAS NOT SENT ' 
MFCO ' , , , 

, 
, , , , 
, , 
, , 
I , 
, , 
, , , 

S-IVB STAGE COLD ' 
HELIUM SHUTOFF ' 
VALVES FAIL TO CLOSE' 
AT--- I 

A. TB5 + 1.4 SEC 

B. TS7 + 1.1 SEC 

'EARTH 
, ORBIT 
I 
I , 
, 
I 

I , , 
I 

I , , 
I , , 
, , ., 
I 

I , 
, TLC , 
I , , , , 
I , , 
, 

, , CUES---, , 
, '1. FIRING UNIT 1 RS EBW GREATER 
, 'THAN OR EQUAL TO 1.6 VOLTS 
'A. CONTINUE MISSION ' (M30-411). , 
, , 
, , 

SSE INFORM FLIGHT AND 
RECOMMEND RSO SEND 
SAFE COMMAND 

'B. SPACECRAFT SEPARATION , , , BSE INFORM FLIGHT AND 

I 1. RECOMMEND 
I SPACECRAFT 
I SEPARATION TO A 
I SAFE DISTANCE 
I {7000 FTI. , 
I 

I 

I 

I 
I 

I 

I 

I 

I , 
, , 
I , 
I , , 
I 

2. WHEN SPACECRAFT HAS 
REACHED A SAFE 
DISTANCE. 
RECOMMEND RSO SEND 
SAFE COMMAND. 

'A. CONTINUE MISSION 
I NO S-IVS RESTA~T , 
I BSE INFORM FLIGHT AND 
, COMMAND---

, 1. LOX NPV VALVE OPEN 

2. ATTEMPT TO CLOSE 
STAGE COLD HELIUM 
SHUTOFF VALVES 
IF 2 SUCCESSFUL. BSE 
COMMAND IMMEDIATELY---

3. LOX NPV VALVE CLOSE 

IF 2 IS UNSUCCESSFUL. 
BSE INFORM FLIGHT AND 
RECOMMEND SPACECRAFT 
SEP IF LOX ULLAGE 
PRESSURE AT 50 PSIA OR 
SATURATED. 

'B. CONTINUE MISSION , 

I 2. FIRING UNIT 2 RS ESW GREATER 
I THAN OR EQUAL TO 1.6 VOLTS 
I (M31-411). 

I 3. RANGE SAFETY RECEIVER NO. 1 
I ENABLE (N57-411) BETWEEN 2.4 AND 4.5 
I VOLTS. 

I 4. RANGE SAFETY RECEIVER NO. 2 
, ENABLE (N62-411) BETWEEN 2.4 AND 4.5 
I VOLTS. 

'5. RSO DISPLAY AND COMMAND SYSTEM 
I STATUS. 

I NOTES--
I 

'1. RSO SHOULD NOT ATTEMPT TO SAFE 
, THE RANGE SAFETY RECEIVERS ON REVS 2 
'AND 3 UNTIL MCC CONFIRMS THE 
I PROPELLANT DISPERSION SYSTEM IS NOT 
I ARMED (CONDITION A ONLY). , 
I 2. EITHER CUE 1 OR CUE 2 IS 
'SUFFICIENT FOR IMPLEMENTING THIS 
I RULE. , 
, 
I CUES--
I 

I 1. COLD HELIUM REGULATOR DISCHARGE 
, PRESSURE GREATER THAN 200 PSIA 
I (DO 105-403). 

'2. LOX TANK ULLAGE 
, (00179-406.00180-406). 
I 

PRESSURES 

'3. COLD HELIUM SOTTLE PRESSURE 
I DECAYING (0261-403. 00263-4031. 

, NOTES---

'1. FAILURE TO CLOSE THE SHUTOFF 
, VALVES WILL RESULT IN THE DEPLETION 
I OF THE COLD HELIUM. 

'2. ACTION REQUIRED TO AVOID 
, EXCEEDING LOX TANK OVERPRESSURE OR 
'BULKHEAD POSITIVE DELTA PRESSURE 
, LIMITS (FMR 7-14). 3. SEE FMR 7-18 
I FOR RESTART CRITERIA FOR OFF-NOMINAL 
, COLD HELIUM PRESSURE. , , 
, , 

AFTER TB7 + 2 MIN 30 , 
SEC. BSE INFORM FLIGHT ' 
AND COMMAND--- I 

1. LOX NPV VALVE OPEN ' 
AT TB7 + 15 MIN BSE I 

SEND--- I , 
2. LOX NPV VALVE CLOSE I 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - TBS AND TB7 

CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----i---------------------7---------7---------------------------7-------------------------------------

7-7 

, , , , , , 
S-IVB AUXiLIARY' , , CUES--, HYDRAULIC PUMP FAI~S' , 

A. TO TURN OFF AS 
SEQUENCED 

B. TO TURN ON 

'EARTH 
'ORBIT , 
, , 
, , 
, 
, 
, , 
, 
, , 
, 
, , 
, , 
, 
, 
, , 

1. AS SEQUENCED ' 
AND THE ' 
HYDRAULIC ' 
FLUID TEMP IS ' 
BELOW OR ' 
PREDICTED ' 
TO DROP BELOW ' 
10 DEG F ' 
BEFORE NEXT ' 
STATION AOS ' 

2. AT TB6 + 3 
MIN 39 SEC 

'TLl 

, 
'A. CONTINUE MISSION , 

, A.1. SYSTEM PRESSuRE ABOVE 1700 PSIA 
, (D41-403', 

BSE: INFORM 
F~IGHT AND 

'2. RESERVOIR LEVEL BELOW so PERCENT 
, (~7-403'. 

'1. ATTEMPT TO TURN OFF 
, AUXILIARY HYDRAULIC 
, PUMP AS SOON AS 

'3. AFT BUS NO. 2 CURRENT ABOVE 20 
, AMPS (M22-404'. 

, POSSIB~E '4. HYDRAULIC RESERVOIR OI~ PRESSURE 
, GREATER THAN 137 PSIA (D42-403', , , , 

, , 
, , , , , 
, 
, 

, , 
, NOTES--, , 
, FAILURE TO TURN OFF HYDRAULIC PUMP 
'DEPLETES AFT NO. 2 BATTERY IN 
, APPROXIMATELY 90 MIN AND OVERHEATS 
, HYDRAULIC SYSTEM IN APPROXIMATELY 70 
, MIN , 

'B. CONTINUE MISSION , CUES---

1. BSE INFORM FLIGHT 'B.l. SYSTEM PRESSURE BELOW 1700 PSIA 
AND ATTEMPT TO TURN ON '(D41-403', 
AUXILIARY HYDRAULIC ' 
PUMP , 2. RESERVOI R 01 L LEVEL ABOVE SO 

, PERCENT (L7-403). 

, 3. AFTER BUS NO. 2 CURRENT AT ZERO 
, AMPS (M22-404'. 

'4. RESERVOIR PRESSURE LESS THAN 89 
, PSI (D42-403" 

2. BSE INFORM FLIGHT ' 
AND COMMAND AUXILIARY' 5. HYDRAULIC PUMP INLET OIL TEMP 
HYDRAULIC PUMP OFF '((50-4011. 

'6. RESERVOIR OIL TEMP (C51-4031. 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - TB5 AND TB7 

ONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

LOSS OF ATTITUDE 
CONTROL DURING 

A. TB5 AND TB7 TO 
T97 + 15 MIN 

B. T96 TO TB6 + 9 
MIN 10 SEC 

C. AFTER TB7 + 15 

D. AFTER TBB 
INITIATE 

, , 
, 
, , 
'EARTH 
'ORBIT/ 
tTLC 
I , , 
, 
, , 
, 
, 
, 
, 
, 
'TLI , 
, 
, 
, , 
I , 
, , 
, 
'TLC , 
, , 
, , 
, 
, , 
'TLC , 
, 
, 
, 
, , , 
, , 
I , , , 
, 
I 

I 

I , 
, 
I , 
, 
, 
I , 
, 

, 
, 
, 
, , 
'A. , 
I , 
, 
, 
, 
I , 
, 
, 
, , 
, 
'B. , , 
I , 
I 

I , , 
, 
, 
'C. , 
, , 
, , 
, , 
, 
'D. , , 
, 
, 
, 
I 

I , , , 
, 
, 
I 

I , 
, 
I , 
I , 
, 
, 
I , 
I , 

SPACECRAFT GUIDANCE 
TAKEOVER 

BSE INFORM FLIGHT AND 
RECOMMEND SPACECRAFT 
GUIDANCE TAKEOVER 

IF UNSUCCESSFUL. SSE 
RECOMMEND SPACECRAFT 
SEPARATION 

TLI INHIBIT 

BSE INFORM FLIGHT AND 
RECOMMEND TLI INHIBIT 

CREW DISCRETION 

BSE INFORM FLIGHT AND 
FIDO 

CONTINUE MISSION 

, , 
, CUES---

I A. 1. ANGULAR RATES - PITCH IR4-602. 
, R13-602) OR YAW IR5- 602. Ra-602). 
, GREATER THAN 0.3 DEG/SEC AND NOT 
I DECREASING. AND ROLL IR6-602. 
, R12-602). GREATER THAN 0.5 DEGISEC 
, AND NOT DECREASING 

, 2. PLATFORM GIMBAL ANGLES - PITCH. 
, YAW. OR ROLL IHbO-603) CHANGING AT 

-, RATES CORRESPONDING TO THOSE IN CUE 
I 1 

, 3. LOSS OF ATTITUDE CONTROL ALERT 
, ISEE NOTE 2) , 
I B. 1. ANGULAR RATES - PITCH IR4-602. 
I R13-602) OR YAW IR5- 602. RB-602) 
, GREATER THAN 0.5 DEG/SEC AND NOT 
I DECREASING. AND ROLL IR6-602. 
, R12-602) GREATER THAN 0.5 DEGISEC 
, AND NOT DECREASING 

I 2. SAME AS CUE A.2 

I 3. SAME AS CUE A.3 

, C. 1. ANGULAR RATES PITCH IR4-602. 
I R13-602). YAW IR5-602. R8-602). AND 
I ROLL IR6-602. R12-602) GREATER THAN 
, 1.0 DEG/SEC AND NOT DECREASING , 
I 2. SAME AS CUE A.2 

, 3. SAME AS CUE A.l 
I 

, D. SAME AS CUES C.l. C.2. AND C.3 

BSE INFORM FLIGHT AND ' 
FIDO AND TERMINATE--- I 

1. PROPELLANT DUMP , 

2. ULLAGE ENGINE BURNS I 

, NOTES---

I 1. AFTER S-IvB CUTOFF AND DURING 
, PROGRAMMED MANEuvERS THE ABOVE RATE 
I LIMITS ARE NOT APPLICABLE 

, 2. LOSS OF ATTITUDE CONTROL ALERT 
I WILL BE GIvEN FOR THE FOLLOWING 
I COND IT I ONS---, 
I IA) LVDC/LVDA COMPuTATIONAL FAILURE 

'IB) ABNORMAL ATTITUDE ERROR SIGNALS 

I (C) FAILURE TO INITIATE 
I GUIDANCE SEQUENCE 

I (0) ATTITUDE REFERENCE FAILURE 

PROPER 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - T65 AND T67 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

~--+-----~---------------------;---------;---------------------------;-------------------------------------

7-9 

7-10 

7-11 

,. . 
" , 

CONTINUOUS VENT 'EARTH 'CONTINUE MISSION/NO , CUES---
SYSTEM (CVS' 'ORBIT 'S-IVB RESTART 
REGULATOR FAILS TO • 'BSE INFORM FLIGHT AND '1. CVS NOZZLE PRESSUR~ (D161-409. 

, 0182-409'. OPEN IN TB5 (T65 + , , 
59 SEC' , , , 

, '1. ATTEMPT TO OPEN CVS '2. CVS REGULATOR CLOSED (K154-411', 
, 'RELIEF OVERRIDE SHUTOFF 
, 'VALVE '3. LHZ ULLAGE PRESSURE (0177-408, 

, D178-408', , , , 
, 
, , , , 
, , , , 
, , 
, , , 
, , 
, , 
, 
, , 
, 
, EARTH 
'ORBIT , , , 
, 
, 
, 
, , 

'IF UNSUCCESSFUL. BSE--, , , 
'2. , VENT THE L.H2 TANK ' NOTES---

PRIOR TO T66 + 8 MIN 40 ' , SEC TO A VALUE BELOW THE' , , PRESSURE REQUIRED FOR '1. IF THE CVS REGULATOR FAILS TO 
S-IVB RESTART. ' OPEN. THE LH2 SATURATION TEMPERATURE , 

'IF THE LH2 BLOWDOWN IS 
'COMPLETED WITHIN 30 
'MINUTES PRIOR TO TB6 
'INITIATE. COMMAND---

'3. ULL.AGE ENGINES ON 

'AFTER 90 SEC OF ULLAGE 
'SEND---, 

, WILL INCREASE MBOVE RESTART LIMITS. , 
'2. COMMAND ACTION WILL REQUIRE 
, EVALUATION OF LH2 RESIDULAS TO 
, DETERMINE ADEQUACY FOR TLI VELOCITy 
'CUTOFF. APPROXIMATELY 150 POUNDS OF 
, LH2 WILL BE LOST FOR EACH PSI THE 
, LH2 TANK IS VENTED BELOW 19.5 PSIA. , 

'4. ULLAGE ENGINES OFF ' , , 
'ULLAGING SHOULD BE ' 
'COMPLETED PRIOR TO THE ' 
'AMBIENT REPRESSURIZATION. ' , , 
'IF NEITHER COMMAND ' 
'ACTION(S' 1 NOR 2 IS ' 
'SUCCESSFUL. BSE RECOMMEND ' 
'NO S-IVB RESTART. ' , , 
, , 
, , , , , , , , , , 
, , , , 

APS ULLAGE ENGINE(S"EARTH 'CONTINUE MISSION , , CUES---

THRUST FAILS TO 
TERMINATE AT 
SEQUENCED TI MES 

TIME BASE 5 OR TIME 
BASE 7 FAILS TO 
INITIATE AT S-IVB 
CUTOFF 

'ORBITI 
, TLIITLC 

'EARTH 
'ORBIT 
'fLC 
, , 
, , , 
, , 

RULE NUMBER 7-12 IS ' 
RESERVED. ' 

, 
'BSE INFORM FLIGHT AND 
'ATTEMPT TO TERMINATE 
'ULLAGE ENGINE THRUST , 
'IF UNSUCCESSFUL. BSE 
'INFORM FLIGHT OF 
'IMP~NDING LOSS OF 
'ATTITUDE CONTROL. , 
, , , , 
'SPACECRAFT SEPARATION 

'BSE INFORM FLIGHT AND 
'RECOMMEND IMMEDIATE 
'SEPARATION TO A SAFE 
'DISTANCE , , , , , , 
, 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/61 SLY - TB5 
AND TB7 

GROUP 

'1. ULLAGE ENGINE THRUST CHAMBER 
, PRESSURE (D220-414. 0221-415', 

'z. APS HELIUM SPHERE PRESSURE 
'DECREASING (D35-414. 036-415. 
, D250-414. D251-415'. , , 
, 
, 
, , 
, , 
, CUES---

, LVDC FAILURE , 
, NOTE---

, THIS CONDITION WILL RESULT IN LOSS 
'OF SEQUENCING AND PITCH AND YAW 
, ATTITUDE CONTROL. , , , , 
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NASA - Manned Spacecraft Center 

MISS ION RU LES 

SECTION 7 - SLV - TB5 AND TB7 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

, 
7-13 

, , 
IU ECS WATER VALVE , 
FAILS TO CYCLE OPEN 'ALL 
AND CLOSED , 
A. 

B. 

, 
WATER VALVE , 
CLOSED AND , 
COOLANT INLET , 
CONTROL , 
TEMPERATURE IS , 
64 DEG. F OR , 
HIGHER. AND , 

, 
THE INERTIAL , 
GIMBAL , 
TEMPERATURE IS , 
PREDICTED TO BE , 
EQUAL TO OR , 
GREATER THAN , 
115 DEG.F BEFORE , 
THE NEXT SITE AOS' 
OR. , , 
THE LVDC MEMORY , 
TEMPERA TURE IS , 
PREDICTED TO BE , 
EQUAL TO OR , 
GREATER THAN , 
124 DEG,F BEFORE ' 
THE NEXT SITE AOS' , 
WATER VALVE OPEN ' 
AND COOLANT INLET' 
CONTROL TEMP IS , 
55 DEG. F OR , 
LESS. AND , 

, 
THE INERTIAL , 
GIMBAL , 
TEMPERATURE IS , 
PREDICTED TO BE , 
104 DEG. F OR , 
LESS BEFORE THE , 
NEXT SITE AOS. OR' , 
THE LVDC MEMORY , 
TEMPERATURE IS , 
PREDICTED TO BE , 
32 OEG.F OR LESS , 
BEFORE THE NEXT , 
SITE AOS. , , , 

MISSION 

'BSE INFORM FLIGHT AND 
'SEND---, , 
, 
, , 
, 
, 
, , 
, , , , 
, , , , 
, , 
, , , , 

1. ECS LOGIC INHIBIT 
COMMAND 

2. WATER VALVE OPEN 

'B. CONTINUE MISSION 

'BSE INFORM FLIGHT AND 
'SEND---
I 

I 

I 1. ECS LOGIC INH IB IT , COMMAND , 
, , 2. WATER VALVE CLOSED , , , , , 
I 

t 
t 
t 
t 
t 

REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 SLV - TB5 
AND TB7 

t CUES---

t 1. WATER VALVE CLOSED/OPEN (G5-601. 
, Gb-bOl). 

'2. ME/H20 TEMP (C15-601). 

'3. GMW MODE CODE 27 BIT 08 SET TO 
, ZERO (H60-603). 

'4. ST-124 INERTIAL GIMBAL TEMP 
, ((34-603). 

, 
, , 
, , , 
, , 
, 
, 
, 
, , 
, 
t , , , 
t , 
, , 
, , 
, 
, 
, 
t , 
, , 
t , 
t , 
t 
t 
t 
t 

5. 

6. 

7. 

8. 

SUBLIMATOR INLET TEMP (ell-601). 

LVDC MEMORY TEMP (C54-603). 

LVDA TEMP NO.1 «(55-603), 

LVDA TEMP NO.2 (C5b-603). 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLY - T85 AND T87 

REV ITEM CONDITION/MALFUNCTION' PHASE RULI NG , CUES/NOTES/COMMENTs 
1---+---1-------------------------------------------------------------------------------------------------, 

7-14 S-IVB STAGE COMMON 
BULKHEAD DELTA 
PRESSURE REACHES 
OR EXCEEDS---

A. MINuS 20 PSID 
OR 

PLUS 30 PSID 

B. MINUS 26 PSID 
OR 

PLuS 36 PSID 

MISSION 

, 
, , 
'EARTH , 
'0R8IT 1 

'TLC , 
, , 
, , 
1 'A. , , 
1 1 , 1 , , 
, , 
, , 
, , , , 
, , , 'B. , , , , , , , , , , 
, , 
, , 
, , 
, , 
, , 
, , , , , 1 , , 
, , 
, , 
, , 
, , 

REV DATE 

CONTINUE MISSION 

BSE I NFOR~~ FLIGHT AND 
COMMAND---

LH2 AND/OR LOX VENT 
VALVES OPEN OR CLOSED 
TO PRECLUDE REACHING 
SEPARATION LIMITS 

SPACECRAFT SEPARATION 

BSE INFORM FLIGHT AND 
FIDO AND RECOMMEND 
SPACECRAFT SEPARATION 
TO A SAFE DISTANCE 

SECTION GROUP 

APOLLO II FNL 5/l6/69 SLY - T85 
AND TB7 

, , , , , , , 
, , , , 
I , , 
, , 
, , 
, 
, 
, , , , 
, 
, , , 
, , 
1 , , 
, 
, , 

CUES---

l. LH2 TANK ULLAGE PRESSURE 
(Kl77-408. Dl78-408'. 

2. LOX TANK ULLAGE PRESSURE 
(Dl80-406. 

3. LH2 PUMP INLET PRESSURE 
(D2-403'. 

4. LOX PUMP INLET PRESSURE 
(D3-403). 

NOTES---

l. MINUS DELTA PRESSURE IS DEFINED 
AS A FUEL TANK ULLAGE PRESSURE 
GREATER THAN THE LOX TANK ULLAGE 
PRESSURE. 

2. PLUS DELTA PRESSURE IS DEFINED 
AS A LOX TANK ULLAGE PRESSURE 
GREATER THAN THE FUEL TANK ULLAGE 
PRESSURE. 

3. THE MINIMUM RECOMMENDED DISTANCE 
BETWEEN THE S-IVB AND THE SPACECRAFT 
IS 7.000 FT. 

4. THE BULKHEAD WILL STRUCTURALLY 
FAIL AT THE ULTIMATE LIMITS OF MINUS 
32.5 PSID OR PLUS 42.0 PSID. 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - TBS AND TB7 

CONDITION/MALFUNCTION' PHASE ' RULING 

LOSS OR IMPENDING 'EARTH 
LOSS OF S-IVB STAGE 'ORBIT 
PNEUMATICS PRESSURE' , 
A. ENGINE PUMP PURGE' 

FAILS ON (TB5 ' 
+ 10 MIN 3 SEC) , , 

, , 
, , , 
, , 
, , 
• 
r , , , 
, , , 

B. STAGE PNEUMATIC 'EARTH 
PRESSURE LEAKING 'ORBIT/ 
AT GREATER ~HAN g'TLC 
PSI/MIN IN TBS OR' 
EXCESSIVE LEAKAGE' 
DURING TS7 ' , , 

, 
, , 
, , , , , 
, 
, , 

S-IVB ENGINE CONTROL'EARTH 
BOTTLE PRESSURE LESS'ORBIT/ 
THAN 400 PSIA 'TLI , , 

, , 
, , 

, 
, 
, , 
, , 
'A. CONTINUE MISSION , 
, , BSE INFORM FLIGHT AND , 
I 1. ATTEMPT TO , TERMINATE PURGE , , IF UNSUCCESSFUL. , COMMAND---, 
I 2. AMBIENT HELIUM , 

SUPP~Y SHUTOFF VALVE , CLOSED , , 
3. REOPEN AMBIENT , HELIUM SUPPLY SHUTOFF 

I VALVE AS REQUIREO , 
, 
I 

'B. CONTINUE MISSION , 
, BSE INFORM FLIGHT ANO , COMMANO---
I 

I 1. AfltBIENT HELIUM , SHUTOFF VALVE , CLOSED , 
, 2. REOPEN A.\IIBIENT , HELIUM SHUTOFF , VALVE AS REQUIRED 
I 

I 

I 

I , 
I , 
I 

'NO S-IVB RESTART 
'<TB5)ITLI 
'INHIBIT (TB6) 

'BSE INFORM F~IGHT AND 
'RECOMMENO NO S-IVB 
'RESTART , 
, 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 SLV - TB5 
AND T67 

, CUES/NOTES/COMMENTS 

I 

, CUES--
I 

'A.l. ENGINE PUMP PURGE REGULATOR 
I PRESSURE (050-403) FAILS TO DECREASE 
, FROM ABOUT 100 PSIA TO ABOUT 10 
I PSIA. 

'2. AMBIENT HELIUM PNEUMATIC SPHERE 
I PRESSURE (0230-403. D,56-403) 
I OECREASING AT 8 PSI/MIN. , 
I 

I , 
I 

I 

I 

I 

I 

I 

I , , 
'3. LOX REPRESS SUPPLY PRESSURE 
, (088-403. 0254-403) 

I 

I 

I e.l. STAGE PNEUMATIC SUPPLY 
I PRESSURE (0236-403. 0256-403) 

'2, LOX REPRESS 
, (086-403' 0254-403) 
I 

I 

I 

I 

I , , 
I 

I 
I 

, CUES--, 

SUPPLY PRESS 

'1, ENGINE CONTROL BOTTLE PRESSURE 
, (019-401. 0242-401). 

'2, REPRESSURIZATION BOTTLE PRESSURE 
I (020-403. 088-403. 0249-403. 
I 0254-4031. , 
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6 .~ .... £ .. 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - S~V - T65 AND TB7 

REV ITEM CONDITION/MA~FUNCTION' PHASE , RU~ING , CuES/NOTfS/COMMENTS 

~~----t-------------------------------------------------------------------------------------------------

7-17 

I 

7-18 

~H2 TANK VENT 'EARTH 
FAI~URE OR ~EAK 'ORBIT 
DURING ORBITAl COAST' 

, , , , 
, 
, , , 
, 
, , 
, 
, , , , 
, , , , 
, , 
, 
, 
, , 
, 
, 
, , 

~OW COlO HE~IUM 
SUPPlY PRESSURE 

A. ~ESS THAN 1000 'EARTH 

B. 

C. 

PSIA DURING TB5 'ORBIT , , , 
, 
I , , 

~ESS THAN 450 'T~I 
PSIA DURING , 
BURNER , 
REPRESSURIZATION ' , , , 

, , 
, 
, 
, 

~ESS THAN 350 'EARTH 
PSIA PRIOR TO 'ORBIT/ 
RESTART 'T~I , , , , 

'CONTINUE MISSION , , 
'IF ~H2 U~~AGE PRESSURE 
'DROPS BE~OW 17 PSIA. BSE 
'COMMAND---

'1. BOOST ~H2 VENT VAlVES 
, C~OSED AND CVS 
, REGU~ATOR C~OSED 
, (ORIFICE OPEN) 

'IF THE SITUATION CANNOT 
'BE CORRECTED. AFTER 
'INITIATION OF BURNER 
'REPRESS. BSE COMMAND---

'2. SECOND BURN RE~AY OFF 

, , , 
, , , , , , 
, , , 
, , , , , 
, , , 
, , 
, , 
'A. CONTINUE MISSION , 
, BSE INFORM FlIGHT AND 
, COMMAND FROM ~AST 
, STATION PRIOR TO TB6--

BURNER ~OX SHUTDOWN 
VA~VE ClOSE ON 

'e. CONTINUE MISSION , 
, , , 
, , , 
• , , 
, 

BSE INFORM F~lGHT AND 
COMMAND---

1. BURNER ~OX SHUTDOWN 
VA~VE C~OSE ON 

2. BURNER ~OX SHUTDOWN 
VA~VE C~OSE OFF 

'C. NO S-IVB RESTART 
, ITBfj)/T~I 

, INHIBIT (TB6) 

BSE INFORM F~IGHT AND 
RECOMMEND NO S-Iva 
RESTART. 

MISSION REV DATE SECTION GROUP 

APO~~O 11 A 6/20/69 S~V - TB5 
AND TB7 

, , 
, 
, CUES---

'1. lH2 U~lAGE PRESSURE 
, D17a-40S). 

(0177-408. 

, 2. lH2 PUMP INlET PRESSURE 
, (02-403). 
• 
, 3. LH2VENT ClOSED DISCRETES 
, (Kl-410. K210-410). , , 
, 
, NOTES--, 
, 
, 
'1. IF THE Ul~AGE PRESSURE RISES 
, ABOVE 21 PSIA AFTER THE REGU~ATOR 
'HAS BEEN C~OSED. THE REGULATOR 
, SHOU~D BE CYC~ED TO MAINTAIN A 17 TO 
, 21 PSIA UL~AGE PRESSURE IN LH2 TANK. 

'2. EXISTENCE OF A SERIOUS ~EAK WI~l 
, BE VERIFIED BY ~ITTLE OR NO PRESSURE 
, RISE DURING BURNER REPRESS. , 
'3. REPRESS REQUIREMENTS ARE 
, ON lH2 TANK UllAGE PRESSURE 
'PSIA AT INITIATION OF 
• SE\oIUENCE. 

BASED 
OF 21 

RESTART 

'4. IF ~H2 TANK ULLAGE PRESSURE 
, DROPS BElOW 19.5 PSIA DURING TB5. 
, RESULTING PROPEL~ANT LOSSES SHOUlD 
, BE INClUDED IN THE EVAlUATION OF 
, CAPABILITY TO ACHIEVE TlI GUIDANCE 
, CUTOFF PER FMR 7-1. , , 
, 
, CUE---
I '" 

'COLD HElIUM SPHERE 
• (0261-403. 0263-403). 
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NASA - Manned Spacecraft Center 

MISSION RULES 

'SECTION 7 - SLV - TB5 AND TB7 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING I CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

7-19 
" , 

LOW LOX TANK ULLAGE 'EARTH 
PRESSURE 'ORBIT , , 
A. LOX ULLAGE ' 

PRESSURE LESS ' 
THAN 31 PSIA IN ' 
TB5 ' , 

, 
, 
, , , , , 
, 
, , 

B. THE AMBIENT ' 
REPRESS SYSTEM ' 
DOES NOT INCREASE' 
THE ULLAGE ' 
PRESSURE TO AT ' 
LEAST 20 PSIA FOR' 
FIRST OPPORTUNITY' 
RESTART OR 23 ' 
PSIA FOR SECOND I 

OPPORTUNITY , 
RESTART BY TB6 + , 
9 MIN 10 SEC ' , , , 

IA. CONTINUE MISSION 
IBSE INFORM FLIGHT AND 
'COMMAND---, 
'1. BURNER LOX SHUTDOWN 
, VALVE CLOSE 
, 
I 

12. LOX VENT VALVES BOOST 
I CLOSE 

'AS CLOSE AS POSSIBLE TO 
'TB6 + 7 MIN 30 SEC. BSE 
'COMMAND---, 
'3. LOX REPRESS ON 
I , 
'B. TLI INHIBIT 
I BSE INFORM FLIGHT AND 
, RECOMMEND TLI INHIBIT 
I 

I 

I 

I 

I 

I 

I 

I 

I , 
I 
I 

, CUES--, 
, 1. LOX ULLAGE 
, 0180-406). 

I 2. LOX 
, (03-403). 

I 

I 

I 

I 

I 

I 

I , 
I 

I 

I 

I 

I , 
I , 
, , , , , 
, 
, , , 
I 

PRESSURES (0179-406. 

PUMP INLET PRESSURE 

7-20- J-2 ENGINE START 'EARTH I , CUES---
BOTTLE PRESSURE 'ORBIT I 

OuTSIDE RESTART ' 
LIMITS ' I 

'1.- START BOTTLE PRESSURE (017-401. 
I 0241-401) 

A. ABOVE 1400 PSIA ' 
DURING ORBITAL ' 
COAST FOR FIRST ' 
OPPORTUNITY , 
RESTART OR ABOVE ' 
1500 PSIA FOR I 

SECOND ' 
OPPORTUNITY , 
RESTART ' 

, , , 
I 

I 

I 

I , , 
I 

B. ABOVE 1800 PSI A I 

PRIOR TO RESTART ' 
I 

MISSION 

I 

I 

'A. CONTINUE MISSION 
I 

I , 
, BSE INFORM FLIGHT AND 
, SEND---

, , 
I , 
I , 
I 1. START BOTTLE VENT I 

, OPEN FOR 3 SEC , 

, 

, 
2. REPEAT COMMAND AS I 

NECESSARY TO INSURE I 

A PRESSURE OF LESS I 

THAN 1400 PSIA FOR I 

FIRST OPPORTUNITY , 
RESTART OR 1500 ' 
PSIA FOR SECOND I 

OPPORTUNITY , 
RESTART ' 

I 

'B. SPACECRAFT SEPARATION , 

REV DATE 

BSE INFORM FLIGHT AND 
FIDO AND RECOMMEND 
SPACECRAFT SEPARATION 

SECTION GROUP 

APOLLO 11 FNL 5/16/69 SLV - TB5 
AND TB7 
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REV ITEM CONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 7 - SLV - TB5 AND TB7 

PHASE RULI NG , CUES/NOTES/COMMENTS 

~--~----~---------------------~---------~---------------------------~-------------------------------------

7-21 

7-22 

PU VALVE FAILS TO 
A MIXTURE RATIO 
GREATER 
THAN 5.0 TO 1 ANY 
TIME PRIOR TO 
RESTART 

, 
, 
'EARTH 
'ORBIT / 
, TLl 

, 
, 
, 
, 
, , 
, 
, 
, 
, 
, 
, 
, , 
, 
t , 

S-IVB LOSS OF ENGINE'EARTH 
HyDRAULIC FLUID 'ORBIT/ 

RULE NUMBERS 7-23 
AND 7-24 ARE 
RESERVED. 

, TLl 

, , , , 
'CONTINUE MISSION 

'BSE INFORM FLIGHT AND 
'COM/I,AND---

'1. PU VALVE HARDOVER 
, POSITION ON (LOW EMR 
, 4.5 TO 1) (SEE NOTE 1) , 
'IF 1 IS UNSUCCESSFUL, BSE 
'INFORM FLI(~T AND---

'2. VENT START BOTTLE TO 
'ACCEPTABLE LIMITS 

, , 
, 
, 
'NO S-IVB RESTART 
'(TB5)/TLI 
'INHiBIT <TBol 

'BSE INFORM FLIGHT AND 
'RECOMMEND NO S-IVB 
'RESTART , , 
, 
, , 
, 
, 
, , , 
, 
t , , , 
I 

t , 
, 
, 

, CUES---

t 1. PU VALVE POSITION IG10-401). 

'2. PU FEEDBACK VOLTAGE (M61-411) 

, NOTES---

'1. THIS FAILURE WILL REQUIRE 
, EVALUATION OF kESIDUALS TO DETERMINE 
'ADEQUACY FOR TLI VELOCITY CUTOFF 
, (REF FMR 7-1). 

t 2. Pu FEEDBACK VOLTAGE M61, IS ONLY 
, VALID WHEN Pu SYSTEM POWER IS ON 
t , 
I 

t , 
, 
, CUES---

, 1. HYDRAULIC RESERVOIR OIL LEVEL 
, APPROX ZERO PERCENT (L7-403). 

'2. HYDRAULiC SYSTEM PRESSURE LESS 
, THAN 1700 PSIA (041-403). 

'3. HYDRAULIC RESERVOIR PRESSURE 
, APPROXIMATELY ZERO PSIA (042-4031. 

t NOTES---

t 1. L7-403 PLUS ONE OF THE OTHER 
, CUES ARE REQUIRED FOR IMPLEMENTATION 
t OF THIS RULE. 

t 2. IF ALL 3 CUES ARE FUNCTIONING 
t PROPERLY, THEY ARE REQUIRED FOR 
, IMPLEMENTATION OF THIS RULE. 
I 

t 
I , , , 
, 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 SLV - TB5 
AND TB7 



REV ITEM ONOITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 7 - SLV - TB5 AND TB7 

PHASE RULING , CUES/NOTES/COMMENTS 
~-+--.... ------------------------------------------------------------------------------------------------

7-25 

7-26 

7-27 

S-IVB STAGE LOX ' 
NONPROPULSIVE VENT ' 
(NPVI FAILS TO OPEN' 
AT--- , 

A. TB7 + 0.7 SEC 'TLC 
, 
, 
, , 
, , , 

B. TO LATCH OPEN AT 'TLC 
TB8 + 17 MIN 3 ' 
SEC ' 

LH2 LATCHING VENT 
VALVE FAILS TO 
LATCH OPEN AS 
PROGRAMMED 

, 
, 
, , , , , 
, 
, 
, 
, 
, 
, 
, , , 
, 
, 
, 
, 
'TLC , , 
, , 
, , 
, , , 
, , 
, , , , 
, , 
, 
, , , 
, 
, 

ENGINE START BOTTLE 'TLC 
DUMP FAILS TO ' 
INITIATE ' , , 

, 

'A. CONTINUE MISSION 

BSE INFORM FLIGHT AND 
VENT THE LOX· TANK TO 
18-20 PSIA PRIOR TO 
TB7 + 15 MIN. 

'B. CONTINUE MISSION 
, 
, BSE INFORM FLIGHT AND 
, , 
, 

., , 
, 
, , , , , , 

, , 

1. ATTEMPT TO LATCH 
OPEN THE LOX LATCHING 

VENT VALVE 

IF UNSUCCESSFUL. BSE 
COMMANO---

2. LOX NPV OPEN 

IF B2 UNSUCCESSFUL. 
BSE COMMANO---

3. LOX VENT OPEN 

'CONTINUE MISSION 

'BSE INFORM FLIGHT AND 
, 
'1. ATTEMPT TO LATCH OpEN 
, THE LH2 VENT 

'IF uNSUCCESSFUL. BSE 
'COMMANO---, 
'z. LHZ LATCHING VENT 
, VALVE CLOSED , 
'3. LH2 VENT VALVE OPEN 

'AT TB7 + 15 MIN OR TB7 + 
'1 HR 15 MIN COMMANO---, 
'4. LH2 VENT VALVE CLOSE , 
, , , 
'CONTINUE MISSION , 
, 
'BSE INFORM FLIGHT ANO 
'ATTEMPT TO OPEN THE START 
'BOTTLE VENT VALvE 

M~SJON REV OATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 SLV - TB5 
AND TB7 

, , 
, 
, ClJES---

'1. LOX NPV NOZZLE 
, (0243-404. 0244-4041. 

'2. LOX TANK ULLAGE 
, (0179-406, 0180-4061. 

PRESSURES 

PRESSURE 

, 3. LOX NPV OPEN DISCRETE (K198-424. 
, K199-4241. , , , 
I , 
, 
, , , 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I CUES---

I 1. LH2 NPV NOZZLE PRESSURE 
I (0183-409.0184-4091. 
I 

I 2. LH2 ULLAGE PRESSURE (0177-408. 
I 0178-408). 

I 3. LH2 LATCHING VENT VALVE 
I OISCRETES (K210-410. K211-410). 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I CUES--
I 

I 1. GH2 START BOTTLE 
I (017-401. 0241-401). , 
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NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 7 - SLV - TB5 AND TB7 

REV ITEM ONDI T ION/MAL.FUNCT I ON' PHASE ' RULl NG , CUES/NOTES/COMMENTS 
.--+---t'------------------------------------------------------------------------------------------------

7-28 S-IVB STAGE COLD 
HELIUM DUMP FAILS 
INITIATE 

RULE NUMBERS 7-29 
AND 7-30 
ARE RESERVED. 

, , 
, 
, TLC 

TO' , , , , , , , , , 
, , , 
, , , 
, , 
, 
I 

I 

, , , 
'CONTINUE MISSION , 
, 
'BSE INFORM FLIGHT AND , 
'1. ATTEMPT TO INITIATE , THE COLD HELIUM DUMP 
I THROUGH THE BURNER. , 
'IF UNSUCCESSFUL, BSE 
'INFORM FLIGHT AND AT T68 
'+ 17 MIN 30 SEC SEND---, 
'2. LOX PRESSURIZATION , SHUTOFF VALVES OPEN , 
, , 
, 
I 

I , 

MISSION REV DATE SECT ION GROUP 

APOLLO 11 FNL 5/16/69 SLV - TB5 
AND TB7 

, 
, , 
, CUES---, , 

1. COLD HELIUM BOTTLE PRESSURE , (0261-403. 0263-403). , , , 
, , 
, , 
, , 
, , , , , 
, 
I , 
I 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 8 - SLV - TB6 

SUMMARY OF RESTART PHASE RULES 

8-1 ACCELEROMETER FAILURE 

8-2 02/H2 BURNER LH2 VALVE FAILS 

8-3 LH2 CHILLDOWN SYSTEM FAILS 

8-4 LOX CHILLDOWN SYSTEM FAILS 

8-5 LH2 TANK ULLAGE PRESSURE LOW 

8-6 S-IV6 ACTUATOR HARDOVER 

B-7 CONTINUOUS VENT REGULATOR FAILS TO CLOSE 

8-8 LOSS OF ATTITUDE CONTROL DURING SECOND BURN 

THE FOLLOWING MISSION RULES ALSO APPLY TO THIS SECTION---

LAUNCH VEHICLE INERTIAL PLATFORM FAILURE ATTITUDE REFERENCE 

6-11 S-IV6 STAGE LOSS OF THRUST 

7-7 S-IV6 AUXILIARY HYDRAULIC PUMP FAILS 

7-8 LOSS OF ATTITUDE CONTROL DURING TBS AND TB7 TO SPACECRAFT SEPARATION. TB6 TO TB6 + 9 
MIN 10 SEC 

7-9 CONTINUOUS VENT SYSTEM (CVS) REGULATOR FAILS TO OPEN IN T6S (TB5 + S9 SEC) 

7-13 IU ECS WATER VALVE FAILS TO CYCLE OPEN AND CLOSED 

7-14 S-IVB STAGE COMMON 6ULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20 
PSID OR PLUS 30 PSID. MINUS 26 PSID OR PLUS 36 PSID 

7-16 S-IV6 ENGINE CONTROL BOTTLE PRESSURE LESS THAN 400 PSIA 

7-17 LH2 TANK VENT FAILURE OR LEAK DURING ORBITAL COAST 

7-18 LOW COLD HELIUM SUPPLY PRESSURE 

7-19 LOX TANK ULLAGE PRESSURE LESS THAN 31 PSIA IN T65 

7-21 PU VALVE FAILS TO A MIXTURE RATIO GREATER THAN 5.0 TO 1 ANY TIME PRIOR TO RESTART 

7-22 S-IV6 LOSS OF ENGINE HYDRAULIC FLUID 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 SLV - T86 
8-1 



REV ITEM 
I--+---i 

8-1 

I 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 8 - S~V - TB' 

CONDITION/MA~FUNCTION' PHASE I RULING I CUESINOTESICOMMENTS 
-----------------------------------------------------------------------------------------------~-

INERTIA~ P~ATFORM 
FAI~URE
ACCE~EROMETER 

I TLl 
I 

I 

I 

A. AFTER TB6 I 

INITIATED BUT ' 
PRIOR TO TB6 + 9 ' 
MIN 10 SEC ' 

I 

I 

B. AFTER TB6 + 9 MIN' 
10 SEC I 

S-IVB STAGE 02/H2 
BURNER FUE~ 
PROPE~~ANT VA~VE 
FA1~S C~OSED 

I 

I 

t 

I 

I 

I 

I 

t 

I 

I 

I , 
I 

I , 
'. 
I , 
t , 
I , , , 
'T~l , , , , , 
, , 
t , 

, , 
, 
I , 
, 
, 
'A. T~I INHIBIT , 
, BSE INFORM F~IGHT AND 
I FIDO AND RECOMMEND TLI 
t INHIBIT PRIOR TO TB6 
, + 9 MIN 10 SEC. 

'B. CONTINU£ MISSION , 
, BSE INFORM F~IGHT AND 
, FIDO. , 
t 

I , 
I 
I , , 
, , , , , 
I , , , 
t , 
I , , , 
'CONTINUE MISSION , 
'aSE INFORM FLIGHT AND 
'COMMAND---
• -!. -. ~.' ! 

'1. BURNER SHuTDOWN , 
'2. CONTINUOUS VENT SYSTEM 
, ORIFICE OPEN , 
'3. REPRESSURIZATION OFF 
I , , 
I , , , , , , , , 
I 

I 

MISSION REV DATE iECTlOtc GROUP 

APOL~O 11 • 6120/69 SLV - TB6 

I , , 
I CUES--

, 1. GUIDANCE STATUS 
, CODE 24) (H60-603) , 

WORD 

I BITS 026 AND 025 FOR Z ACCEL 
, TO "ONE" , 
t BITS 024 AND 023 FOR X ACCE~ 
I TO "ONE" 

(MODE 

SET 

SET 

, BITS 022 AND 021 FOR Y ACCEL SET 
I TO "ONE" , 
, 2. ACCE~EROMETER PIC~OFFS IX. Y. 
, OR Z) INDICATE IN EXCESS OF 3.0 DEG 
'AND NOT DECREASING IH10-603. 
I Hll-603. H12-603). 

NOTES---

, 1. LVDC SWITCHES TO A BAC~UP 
, MODE AND UTI~IZES A PRECOMPUTED F/M 
, PROFI~E FOR FAI~ED AXIS DURING S-IVB 
, BURN. , 
, 2. 
, OCCURRING 
I RECOGNll.ED 
, IGNITION. , 
t , , 
t , 
t , 
t CUES---

ACCE~EROMETER FAILURE 
DURING TBS MAY NOT BE 

UNTIL SECOND BURN 

t 1. BURNER CHAMBER DOME 
I TEMPERATURE INDICATES 460 DEG. OR 
I L!Ss-te20'4-40',· C~2-40't. 

, 2. BURNER PROPELLANT VALVE 
'POSITIONS (1<.180-404. Kl92-403. 
, ~Ul-"O"), 
I 

, a. AMBIENT REPRESSURIZATION MODE 
I SELECT (K195-404). 

NOTE---

I THE 02/H2 BURNER VOTING CIRcuIT 
'WILL NOT DETECT FAILURE OF THE 
, BURNER TO IGNITE OR BuRNER FLAME-OUT 
t IN THE EVENT THE FUEL PROPELLANT 
, VALVE FAILS CLOSED. 
t , 
I 

I 

I 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 8 - S~V - TB6 

REV ITEM 'CONDITION/MA~FUNCTION' PHASE I RULING , CUES/NOTES/COMMENTS 
I--t---I, 

8-3 

I 

.------------------------------------------------------------------------------------------------
~H2 CHILLDOWN 
SYSTEM FAI~S DURING 
RESTART 
PREPARATIONS 

S-IVB sTAGE LOX 
CHI~LOOWN SYSTEM 
FAI~S DURING 
RESTART 
PREPARATIONS 

ITLI , 
, 
I , 
I , 
I , 
, 
I , , , , 
I , 
, 
, , 
, , , 
I 

I , , , 
I , , 
I , , 
I 

I 

'T~I 

'CONTINUE MISSION 
I 

'A. aSE INFORM F~IGHT 
I ANO---
, 1. ATTEMPT TO CORRECT 
I SITUATION SPECIFIED 
, IN NOTE 1.A. 1.B. 
, 1.0 

, IF UNSUCCESSFU~. 
I BsE INFORM FLIGHT 

, , , , , , , , , , , 
I , , , , , 
I 

I , 

, , 
, CUES---
I 

, 1. ~H2 PUMP IN~ET TEMP (C3-403) 

I 2. ~H2 RECIRC F~OW (F5-404) , 
I 3. ~H2 PUMP IN~ET PRESS (02-4031 , 
, 4. LH2 PREVALVE OISCRETES 
I (Klll-404. Kl12-4041 

, 5. LH2 BLEED VALVE CLOSE 
I (K127-401l 

, 6. LH2 RECIRC VA~VE C~OSE 
, (K136-409) 

I 7. ~H2 U~~AGE PRESS (0177-408. 
, 0178-408). 

NOTES---

I 1. ~H2 CHI~~DOWN WI~~ NOT BE 
, SATISFACTORY IF---
I 

, 
I 

IA) PREVA~VE IS OPEN 

, (8) 

, C~OSED 
RECIRCULATION VA~VE 

IC) B~EED VA~VE IS CLOSED 

ID) CHILLDowN PUMP IS NOT ON 

IS 

, , 
'CONTINUE MISSION ' 
, I 

CUES--- . 

'BSE INFORM F~IGHT AND--- , 1. ~OX PUMP INLET TEMPERATURE 
'1. ATTEMPT TO CORRECT I (C4-403) 
, SITUATION SPECIFIED ' 
I IN NOTE 1.A. 1.B. 1.0 I 2. LOX CHILLDOWN FLOW RATE 
'IF l-IS·UHStlCeESSFeli'.JIISE j (F4-.241. 
'INFORM FLIGHT AND COMMAND I 

'AT TB6 ~ 7 MIN 42 SEC (SEE' 3. ~OX PUMP INLET PRESSURE 
'NOTE 2) I (03-403) AND LOX TANK ULLAGE 
, I PRESSURE (D179-406. 0180-406) 
'2. LOX ~EAD FOR 8 SEC THRU ' 
, THE PREvA~VES '4. LOX PREVALVE DISCRETES 
, I (KI09-403. KllO-403) 
'3. IMMEDIATELY AFTER LOX ' 
, LEAD. COMMAND LOX DOME' 5. LOX BLEED VALVE CLOSED 
, PURGE FOR 8 TO 10 SEC '(K126-401) 

'IF 1 OR 2 IS UNSUCCESSFUL. 
'BSE INFORM FLIGHT AND 
'CONTINUE MISSION , 

, 
I 6. LOX RECIRCULATION 
, CLOSED (K13'-424) 

VALVE 
, 
, NOTES--

'IF 2 IS NOT TERMINATED ' 
'BY GROUND COMMAND AFTER 8 I 1. LOX CHILLDOWN WILL NOT BE 
'SEC. BSE INFORM FLIGHT AND ' SATISFACTORY IF---
'RECOMMEND TLI INHIBIT , 

, 

(A) PREVALVE IS OPEN 

(B) RECIRCULATION VALVE IS CLOSED 

(C) BLEED VALVE IS CLOSED 

(D) CHILLDOWN PUMP IS NOT ON 

, 2. THE 8-SEC LOX LEAD SHOULD BE 
, COMMANDED AS NEAR AS POSSIBLE TO TBt 
I + 7 MIN 42 SEC BUT CAN 8E COMMANDED 
, AS ~ATE AS TS6 ~ 8 MIN 22 SEC. 

~JSSION ~EV pATE SECTION ~ROUP 

~POLLO 11 A ~/20/69 ~LV - TB6 8·, 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 8 - S~V - T86 
CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

~--~----~---------------------~---------~---------------------------~-------------------------------------

8-5 

8-6 

8-7 

" , 
" I 

LOW LH2 TANK 
ULLAGE PRESSURE AT 
TB6 + 9 MIN 10 SEC 

'TLI , 
, 
, , , 
, , 
, 
I 

I , 
, 
, 
, , 
, , 
, 
, 
I 

I , 
S-IVB ACTUATOR 'TLI 
CONFIRMED HARDOVER ' 
(GREATER THAN OR ' 
EQUAL TO +/- 5 DEG.)' 
PRIOR TO TB6 + 9 MIN' 
10 SEC ' 

S-IVB STAGE 
CONTINUOUS VENT 
SYSTEM (cVS) 
REGULATOR FAILS TO 
CLOSE DURING 
RESTART SEQUENCE 

, 
, 
, 
, 
, 
, , 
, 
, , 
'TLI 

'TLl INHIBIT 

'BSE INFORM FLIGHT AND 
'RECOMMEND TLI INHIBIT. 
, 
, , , 
I , , , , , , 
I , , 
, 
, 
I , 
, 
'TLI INHIBIT , 
'BSE INFORM FLIGHT AND 
'RECOMMEND TLI INHIBIT , 
, 
, , 
, , , 
, , , , 
I 

'CONTINUE MISSION/TLI 
'INHIBIT , 
I BSE INFORM FLIGHT AND 
'COMMAND---

1. SECONO BURN RELAY 
OFF 

2. ATTEMPT TO CLOSE 
THE CVS REGULATOR 

, CUES---

I 1. LH2 TANK ULLAGE PRESSURIO 
, (0177-408. 0178-408). 

, 2. LH2 PUMP INLET PRESSURE 
, (02-403). 

I NOTES--- 1. THIS RULE IS NOT 
, VALID WITH ANY INDICATION OF AN LH2 
, vENT VALVE PROBLEM (I.E •• LEAKAGE Ok 
, FAILURE TO CLOSE) (SEE FMR'S 7-17 
, AND 8-7) 

, 2. AT TB6 + 9 MIN 10 SEC. THE 
, LH2 TANK ULLAGE PRESSURE SHOULD BE 4 
I PSIA HIGHER THAN ULLAGE PRESSUR~ 
I DURING ORBITAL COAST TO MEET RESTART 
, REQUIREMENTS. , 
, 
I , 
I CUE---

, 1. ACTUATOR POSITIONS +/- 5 DEG 
, OR GREATER (Gl-400. Gl-403. G2-400. 
, G2-403). 

NOTE---

, BOTH INDIVIDUAL ACTUATOR 
I POSITIONS MUST CONFIRM MALFuNCTION 
I PRIOR TO RECOMMENDING TLI INHIBIT. , 
I , , 
, 
, CUES---

, 1. CVS NOZZLE 
'GREATER THAN 3 
I 0182-409). 

, 2. CVS 
, (KH4-411). 

PRESSURE REMAINS 
PSIA (0181-409. 

REGULATOR CLOSED 

, 3. LH2 TANK ULLAGE PRESSURE 
I (0177-408. 0178-408). 

3. IF 2 IS UNSUCCESSFuL ' 
BSE COMMAND BURNER ' 
SHUTDOWN. ' , , 

, 
I 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 B 7/03/69 SLV - TB6 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 8 - SLY - TB6 

CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------~---------~---------------------------~-------------------------------------

8-8 LOSS OF ATTITUDE 
CONTROL DURING 
S-IYB SECOND BURN 

MISSION 

" , 
" , 
tTLI 'SPACECRAFT SEPARATION ' CUES---, , 

'8SE INFORM FLIGHT AND 
'FIDO. CAPCOM INFORM CREW 
'OF LOSS OF ATTITUDE 
'CONTROL. , 
'CREW WILL ABORT ON LIMITS , 
, , , , , , , , , , , 

, 1. ANGULAR RATES 
, (R4-602. R13-602lt YAW 
, R8-60Z). OR ROLL (R6-602. 
'GREATER THAN 5 DEG/SEC 
, DECREASING. , 

PITCH 
(R5-6CZ. 
R12-6021 

AND NOT 

, 2. PLATFORM GIMBAL ANGLES PITCH. 
, YAW. OR ROLL (H60-6031 CHANGING AT 
, RATES GIVEN IN CUE 1. 

, 3. LOSS OF ATTITUDE CONTROL 
, ALERT (SEE NOTEZ). 

NOTES---

, 1. THE SLV YAw GIMBAL (Z-AXIS) 
, IS CRITICAL BEYOND +1- 45 DEG. , 
, Z. LOSS OF ATTITUDE CONTROL 
'ALERT wILL BE GIVEN FOR THE 
, FOLLOWING CONDITIONS---

, (A) LVDC/LVDA COMPUTATIONAL 
, FAILURE. , 
, (8) ATTITUDE ERROR SIGNALS 
, ROLL GREATER THAN +1- 3.5 DEG. PITCH 
, AND YAW GREATER THAN. +1- ; DEG. 

tel FAILURE TO 
I GUIDANCE SEQUENCE. , 

INITIATE PROPER 

I (0) FAILURE OF S-IVB ENGINE 
, HYDRAULICS. , 

(E) ATTITUDE REFERENCE FAILURE 

REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 SLY - TB6 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 9 - SLV T8S 

SUMMARY OF SAFING AND SLINGSHOT RULES 

9-1 STAGE PNEUMATIC DUMP FAILS 

9-2 LOX DUMP FAI~S 

9-3 ENGINE CONTROL BOTTLE DUMP FAILS 

9-4 LH2 DUMP FAILS 

9-5 ~OSS OF APS FOR DUMP 

THE FOL~OWING REFERENCED F~IGHT MISSION RU~ES ARE ALSO APPLICAB~E DURING TIME BASE EIGHT (TB8) 

7-3 J-2 ENGINE MAIN FUEL VALVE (MFV) FAILS To CLOSE AT FIRST S-IVB CUTOFF, SECOND S-IVB 
CUTOFF 

7-4 J-2 ENGINE MAIN OXIDIZER VALVE FAI~S TO CLOSE AT FIRST s-IVe CUTOFF, SECOND BURN CUTOFF 

7-8 LOSS OF ATTITUDE CONTRO~ DURING TB5 AND TB7 TO SPACECRAFT SEPARATION, T86 TO TB6 + 9 
MIN 20 SEC AFTER SPACECRAFT SEPARATION, AFTER Te8 INITIATE 

7-13 IU ECS VALVE FAILS TO CYC~E OPEN AND CLOSED 

7-14 S-IVB STAGE COMMON BULKHEAD DE~TA PRESSURE REACHES OR EXCEEDS MINUS 20 PSID OR PLUS 30 
PSID, MINUS 26 PSID OR P~US 36 PSID. 

7-25 S-IVB STAGE LOX NON-PROPULSIVE VENT (NPV) FAILS TO OPEN AT TB7 + 0.7 SEC, TO LATCH OPEN 
AT TB e + 17 MIN 3 sEC 

7-26 ~H2 LATCHING VENT VALVE FAILS TO LATCH OPEN AS pROGRAMMED 

7-28 S-IVB STAGE COLD HELIUM DUMP FAILS TO INITIATE 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 SLV - TB8 
9-1 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 9 - SLV TS8 

REV ITEM ONOIT ION/MALFUNCTION' PHASE ' .RULING CUES/NOTES/COMMENTS 
I--+---r--------------------~---------------------------------------.-----------------------------------, , 

S-IVB STAGE 
PNEUMA T lC DUMP 
FAILS TO INITIATE 

'TLC 

I , , , 
, , , , , 
, 

S-IVB LOX DUMP FAILS'TLC 
TO INITIATE AT TB8 ' 
+ 12 MIN 0.2 SEC ' 

, , 
, , , , 
, 
, , 
, 
, , 

ENGINE CONTROL 'TLC 
BOTTLE DUMP FAILS TO' 
INITIATE ' 

I , 

RULE 9-4 IS RESERVED' 

LOSS OF EITHER OR 
SOTH APS MODULES 
PRIOR TO OR DURING 
PROPELLANT DUMP 

, 
, , , 
, , , , , 
'TLC , 
I 

I , , , , , 
I , , , , , 
I , 

, , , , 
'CONTINUE MISSION , 
, , 
'SSE INFORM FLIGHT AND , 
, , 
'1. ATTEMPT TO OPEN THE ' 
'ENGINE PUMP PURGE CONTROL' 
'VALVE ' , , 
, , 
, , , , , , 
'CONTINUE MISSION , , , 
'BSE INFORM FLIGHT AND , 
I , 
'1. ATTEMPT TO INITIATE , 
'LOX DUMP BY OPENING THE , 
'MAIN OXIDIZER VALVE , , , , , , , 
, , 
, , , , 
I , 
, , , , 
'CONTINUE MISSION I , , 
'BSE INFORM FLIGHT AND , , I 

'1. ATTEMPT TO OPEN THE , 
'ENGINE HELIUM CONTROL , 
'VALVE , , , 
, , , , 
, , , , 
I I , , , , , , , , , , , , , , 
I , 
'CONTINUE MISSION , , , 
'BSE INFORM FLIGHT AND , 
'COMMANO--- , 
'I. S-IVS BURN MODE ON , , , , , 
, , , , , I , , , , , , , I 

I , 
, , 
, I 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 SLY - TB8 

CUES---

1. ENGINE PUMP PURGE PRESSURE 
(050-403). 

2. AMBIENT HELIUM SUPPLY 
PRESSURE (0236-403. 0256-403). 

CUES---

1. MAIN OXIDIZER VALVE POSITION 
(G3-401). 

2. MAIN OXIDIZER VALVE OPEN 
DISCRETE (K120-401). 

3. LOX PUMP INLET TEMPERATURE 
(C4-403). 

4. LOX FLOW RATE (FI-401). 

CUE---

1. ENGINE CONTROL REG. PRESS 
(016-401). 

2. ENGINE CONTROL HELIUM SPHERE 
PRESSURE (019-401. 0242-401). 

CUES---

1. MANIFOLD PRESSURE MOO 1 LESS 
THAN 160 PSIA (FUEL-OXIO) ( 070-414. 
071-414). 

2. MANIFOLD PRESSURE MOO 2 LESS 
THAN 160 PSIA (FUEL-OXIO) (072-415. 
073-415). 

3. HELIUM SUPPLY PRESSURE MODE 1 
APPROXIMATELY 1100 PSIA (035-414. 
0250-414) • 

4. HELIUM SUPPLY PRESSURE MODE 2 
APPROXIMATELY 1100 PSIA (036-415. 
0251-415). 

PAGE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 9 - SLV - Tee - CONTINUED 

PRELAUNCH INSTRUMENTATION 

MEAS EFFEC- MISSION RULE 
MEASUREMENT DESCRIPTION NUMBER ONSOARD TRANSDUCERS CATEGORY TIVITY REF 

STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION 

STAGE COMMUNICATIONS SYSTEM 

S-II STAGE 

LINK ePl 
MUX SP1AO 
MUX SPleo 

S-Ive STAGE 

LINK CPl 
MUX OPleo (VIA lUI 
MUX CPleo 

lKSTRUMENT uNtT 

LINK OP1 
LINK OP1B 
MUX CP1AO (VIA S-Ivel 
MUX OP1AO 

EMERGENCY DETECTION SYSTEM (EDSI 

COMMANO COMMUNICATIONS SYSTEM (CCSI UPLINK 

FLIGHT CONTROL MEASUREMENTS 

s-Ive STAGE 

PRESS. FUEL PUMP INLET 
PRESS. FUEL TANK ULLAGE EOS 1 
PRESS. FUEL TANK ULLAGE EOS 2 
PRESS. OXID PUMP INLET 
P~!SSi O~lO·T~NK ~LLA~E EO' 1 
PRESS. OXID TANK ULLAGE EDS 2 

INSTRUMENT UNIT 

GUIDANCE COMPUTER OPERATION 

COMPUTER RESET PULSE NO. 
l-GuIDANCE DECODER 

COMPUTER RESET PULSE NO. 
Z-GUIDANCE DECODER 

02-403 
Dl77-40e 
0178-408 
03-403 
01'19-4"06 
0180-406 

H60-603 

J71-603 

J72-603 

HD 
HD 
HD 

HD 
M 
HD 

HD 
M 
HO 
HD 

M 

M 

METER * COMMON Z OF 3 
METER * COMMON M 
M!1!M-* tOMMoN 2 ij~ 3 
METER * COMMON M 

M 

1 OF 2 
M 

*ONBOARD DIS
PLAY MANDATORY 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 SLV - T88 

GROUP 

PRELAUNCH 
INSTR 

PAGE 

7-14 
7-14/19 
~·1411h.-S 
7-14/19.8-' 

6-1/41719. 
7-8/11.8-1/8 

REQUIRED TO 
COMPLETE 
MULTIPLE WORD 
GROUND 
COMMA NOS 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

I GENERAL ' 

10-1 L.AUNCH 

LAUNCH WILL BE CONTINUED AS LONG AS THE SUIT CIRCUIT AND 02 SUPPLY WILL SUPPORT FL.IGHT CREW 
DEMANDS FOR AT LEAST ONE REV AND ENTRY INTO 2-1. THERE ARE NO COOLANT FAILURES FOR WHICH 
LAUNCH/INSERTION PHASE WIL.L BE TERMINATED. 

TLC &. TEC 

WATER EVAPORATION WILL BE L.IMITED TO COMPONENT TESTING. 

POWERED DESCENT 

THERE ARE NO CSM ENVIRONMENTAL CONTROL SYSTEMS FAILURES FOR WHICH POWERED DESCENT WILL BE 
TERMINATED. 

ALL PHASES 

A. BACKuP S¥STEMS AND BACKUP COMPONENTS WILL NORMALLY BE USED FOR THE MOST 
RAPID PRACTICAL RETURN TO EARTH. NOT FOR MISSION CONTINUATION. 

B. LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUP. IF CSM SYSTEMS 
c REQUIRE LM BACKUP THE DESCENT STAGE WILL BE RETAINED WHERE POSSIBLE. 

C. TO CONTINUE. WATER QUANTITY PREDICTIONS MUST REFL.ECT ADEQUATE QUANTITIES TO 
MEET NORMAL MISSION REQUIREMENTS. 

MISSION REV DATE SECTION GROUP PAGE 

APOL.LO 11 FNL 5/16/69 CSM ENVIRONMENT GENERAL. 
CONTROL 10-1 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

10-2 DEFINITIONS 

LOSS OF CABIN INTEGRITY---

CM PRESsURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED GREATER 
THAN. OR EQUAL TO 4.5 PSIA BY CABIN PRESSURE REGULATORS (1.2 LB/HR TOTAL). 

LOSS OF SUIT INTEGRITY---

TOTAL PGA AND SUIT LOOP LEAKAGE IS GREATER THAN 0.5 PSI/MIN (1.5 LB/HR) DURING 
PGA SUIT LOOP PRESSuRE CHECK. 

LOSS OF SUIT CIRCUIT---

INABILITY OF THE SUIT CIRCUIT TO MANTAIN ADEQUATE CREW COMFORT AND lOR C02 REMOVAL 
WITHOUT USING DIRECT 02. 

LOSS OF 02 MANIFOLD---

AN 02 MANIFOLD OR REGULATOR FAILURE WITH WHICH THE SUIT CIRCUIT 02 DEMANDS CANNOT 
BE SUPPLIED FOR ENTRY. 

LOSS OF PRIMARY LOOP COOLING---

LOSS OF ALL FLOW. A LEAK WHICH CANNOT BE ISOLATED, oR COMBINED FAILURES SUCH THAT 
RADIATORS AND EvAPORATOR PROVIDE NO COOLING. 

LOSS OF SECONDARY LOOP COOLING---

LOSS OF ALL FLOW. A LEAK WHICH CANNOT BE ISOLATED. OR COMBINED FAILURES SUCH THAT 
RADIATORS AND EVAPORATOR PROVIDE NO COOLING. 

LOSS OF COOLANT LOOP RADIATORS---

RADIATOR LEAK. BLOCKAGE OF ALL FLOW THROUGH RADIATORS. OR RADIATOR DEGRADATION 
SUCH THAT TOTAL LONG TERM USAGE OF WATER IS MORE THAN IS BEING PRODUCED. 

LOSS OF ALL COOLING---

LOSS OF PRIMARY AND SECONDARY LOOP COOLING. 

LOSS OF SURGE TANK AND/OR REPRESS PACK---

SURGE TANK. REPRESS PACK. OR ASSOCIATED ISOLATABLE PLUMBING FAILURES WHICH 
REQUIRE ISOLATION OF THE SURGE TANK ANDIOR REPRESS PACK. 

RULE NUMBERS 10-3 THROUGH 10-9 ARE RESERVED. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MI.SSION RULES 

sECTION 10 - CSM ENVIRONMENTA~ CONTROL SYSTEM 

----------------------
I SYSTEMS MANAGEMENT I 

10-10 OZ SYSTEM 

A. SUIT F~OW RELIEF VALVE WIL~ REMAIN CLOSED FOR DURATION OF FLIGHT. 

B. NORMAL CM REPRESSURIZATION WITH LM MANNED WIL~ UTILIZE THE REPRESS PACK. 

c. SURGE TANK WILL BE ON LINE EXCEPT DURING LM PRESSURIZATION OR CM 

D. 

PRESSURIZATION WITH THE LM MANNED. WHEN IT wl~L BE ISOLATED TO MAINTAIN 
QUANTITY GREATER THAN 500 PSIA. 

THE PLSS VALVE WILL BE IN OFF POSITION FOR ALL PHASES EXCEPT LAUNCH. ENTRY. 
AND TUNNE~/~M PRESSURIZATION AND RECHARGE 

E. THE SUIT CIRCUIT MUST BE PURGED OF ACCUMULATED HZ ONCE EVERY 6 HOURS FOR ONE 
.MINUTE WHEN A~~ CREWMEN ARE SUITED AND THE SUIT CIRCUIT IS ISOLATED. 

F. THE SURGE TANK AND REPRESS PACK WI~L NORMALLY BE RECHARGED SIMULTANEOUSLY. 

G. CM CABIN PRESSURE WILL NOT BE ALLOWED TO DROP BELOW 4.0 PSIA DURING NORMAL 
LM PRESSURIZATION EXCEPT DURING TD&E. 

H. THE CM ECS WILL NORMALLY SUPPLY ALL 02 FOR CONSUMPTION AND LEAKAGE DURING 
IVT PHASES. 

I. THE FLIGHT CREW WIL~ DON SUITS FOR THE FOLLOWING---

1. INABI~ITY TO MAINTAIN CABIN PRESSURE ABOVE 4.5 PSIA. 

Z. AL~ UNDOCKED OPERATIONS. 

3. TD&E. 

4. G~YCOL LEAKS IN COMMAND MODULE. 

5. FIRE. SMOKE. CONTAMINATION IN CABIN. 

J. THE F~IGHT CREW WILL DOFF SUITS ITIME AND CONDITIONS PERMITTING) FOR THE 
FO~LOWING---

1. LOSS OF SUIT CIRCUIT. 

Z. CONFIRMED LEAK OF GLYCO~ IN SUIT CIRCUIT. 

COOLANT MANAGEMENT 

A. FOR SIMULTANEOUS PRIMARY AND SECONDARY LOOP OPERATION. NORMAL~Y EITHER THE 
PRIMARY OR SECONDARY LOOP RADIATOR WILL BE ISOLATED. 

B. GLYCOL RESERVOIR WILL BE ON LINE AND RADIATORS WILL BE BYPASSED FOR LAUNCH. 

C. INDICATED G~YCOL ACCUMU~ATOR QUANTITY WI~L BE MAINTAINED BETWEEN 30 AND 70 
PERCENT. 

D. SECONDARY COOLANT WILL BE OFF FOR LAUNCH. 

E. ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED IN AN ATTEMPT TO MAINTAIN 
PRIMARy RADIATOR OUTLET TEMPERATURE GREATER THAN -ZO DEG. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

10-10 WATER SYSTEM 
(cONT) 

A. WASTE WATER WILL BE DUMPED OVERBOARD AS REQUIRED TO MAINTAIN INDICATED 
QUANTITY LESS THAN 85-90 PERCENT. WASTE WATER WILL NORMALLY BE DUMPED TO 25 
PERCENT. HOWEVER. IF WASTE WATER QUANTITY INSTRUMENTATION (CF0009) IS LOST. 
WASTE WATER WILL BE DUMPED UNTIL POTABLE WATER QUANTITY (CF0010) BEGINS TO 
DECREASE. 

B. WATER DUMPS WILL BE MANAGED SO THAT---

C. 

1. AT L01. THE WASTE TANK WILL CONTAIN GREATER THAN 75 PERC 

2. AT CM-SM SEPARATION. THE POTABLE TANK WILL BE FULL AND THE WASTE TANK WILL BE 90 
PERCENT FULL.. 

GENERAL DUMPING CONSIDERATIONS TO REDUCE TRAJECTORY CALCULATION 
pERTURBATIONS---

1. DUMPS WILL BE PERFORMED (IF REQUIRED) WITHIN 2 HOURS PRECEDING MCC MANEUVERS. 

2. IF DUMPS ARE REQUIRED IN LUNAR ORBIT THE OPTIMUM DUMP TIME IS IMMEDIATELY 
PRECEDING SLEEP PERIODS. 

SYSTEM BACKUP 

LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUP. DESCENT STAGE WILL BE RETAINED 
IF POSSIBLE. 

RULE NUMBERS 10-11 THROUGH 
10-19 ARE RESERVED. 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------

, SPECIFIC ' 
, 

10-20 CABIN PRESSURE 'LAU~CH 
CANNOT BE RELIEVED ' , 

'CONTINUE MISSION , , , , , , , , 
I , 

, NORMAL RELIEF STARTS AT ~ SECONDS 

10-21 CABIN PRESSURE 
DECREASING AND/OR 
LESS THAN 4.5 PSIA 
AND---

A. SUIT PRESSURE 
GREATER THAN 
3.5 PSIA 

, , 
, , 
, , , , , 
, 
'LAUNCH , 

, , 
'A.1. CONTINUE MISSION , 

, CREW OPTION TO USE LM ENVIRONMENT 
, FOR EARTH RETURN IN LIEU OF SUITED 
, RETURN. , , 
, , , , , 

" , 
'DOl '2. ENTER NEXT BEST PTP- , 
, 'NO GO FOR POI. RETAIN' 
, 'DESCENT STAGE FOR TEl.' 
" , 
'POWERED 
'DESCENT , 
'ALL , , , , 

, 3. CONTINUE MISSION-
, NO GO FOR LUNAR SlAY , 
, 4. ENTER NEXT BEST PTP 
, IF CABIN PRESS NOT 
, RESTORED GR~ATER 
, THA~ 4.5 PSIA. , 

, , , , , , 
, 
, 

B. SUIT ~RESSURE I LAUNCH 
LESS THAN 3.5 PSIA ' 

'B.1. ABORT ASAP , I , , , 
C. LOSS OF SUIT 
CIRCULATION 

MISSION 

'ALL , 
'LAUNCH , , 
, , 
, 
'ALL , , 
, , 

, 2. ENTER ASAP 
I 

'C.l. ABORT ASAP 
, OPEN DIRECT 02 45 
, DEG FROM LAUNCH 
, SETTING. 

, 2. ENTER ASAP 

REV DATE SECTION GROUp 

'C.l. CORRESPONDS TO 12.6 
, IAPPROX 3 CFM/CREWMANI 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/CoMMENTS 
1--+---«---------------------------------.. ---------------------------------------------------------------, , , , , , 

10-22 LOSS OF suIT , , , LM SYSTEMS (IF AVAILABLE) WIL.L. BE 
CIRCUIT. CABIN , , , USED FOR C02 AND H20 REMOVAL.. 
STABLE AND GREATER , , , 
THAN 4.5 PSIA , , , 

, , , 
'LAUNCH 'A. CONTINUE MISSION ' A. CORRESPONDS TO 12.6 LB/HR , , OPEN DIRECT 02 VALVE , (APPROX 3 CFM/CREWMAN) , , 45 DEG FROM LAUNCH , 
, , SETT ING. , 
1 I 1 

'EO 'B. ENTER NEXT BEST PTP , , , , 
, , 1. DOFF SUITS. , , , , 
, , 2. OPEN WASTE , B.2. WASTE OVERBOARD BL.EED . 0.67 , , OVERBOARD DRAIN , L.B 02lHR , 1 VALVE TO OBTAIN , 
, , CABIN BLEED FL.OW. , , , , , , 3. DON FACE MASKS , 3. TIME REQUIRED FOR CM C02 PARTIAL , , AFTER 1 HOUR , PRESSURE TO INCREASE TO 7.6 MM HG , , , , , , 1 CREWMAN--- 4 HR. , , , , , , 

3 CREWMAN--- 80 MIN. 
'001 'C. ENTER NEXT BEST PTP- , , , NO GO FOR POI. RETAIN LM' , , DESCENT STAGE FOR TEl. , , , , 
'POWERED 'D. CONtiNUE MISSION- -, 
'DESCENT , NO GO FOR LUNAR STAY , 
, , , 
'AL.L ' E. ENTER NEXT aEST PTP , , , , 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

sECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

REV ITEM ONDI110N/MALFUNCTION' PHASE ' RULI NG , CUES/NOTES/COMMENTS 
1---4---.------------------------------------------------------------------------------------------------, , 

, 
10-23 LOSS OF SURGE TANK 'LAUNCH 'A. CONTINuE MISSION 'FOR LEAK IN SURGE TANK. ISOLATE 

, SURGE TANK AND PLACE PLSS VALVE TO 
, FILL. 

OR REPRESS PACK ' , 

10-24 LOSS OF SURGE 
TANK AND REPRESS 
PACK 

10-25 FIRE OR SMOKE IN 
COMMAND MODULE 

MISSION 

'ALL , 
, 
, 
, 
, 
, 
'LAUNCH 

'B, CONTINUE MISSION 

, , 
'A. CONTINUE MISSION ' , , 

'ALL , 'B. CONTINUE MISSION 'B. OPS 02 QTY--- 2 TANKS -2 LB/TANK 
, 
, , 
'TEC , , 
, 
, , 
, 
, 
'LAUNCH , , , 
, 
, , 
, , , 

, PLAN TO RESTORE ENTRY , 
, 02 BY STORING OPS IN ' 
, CM AT FINAL LM EGRESS. ' 

'C. CONTINUE MISSION 
, DOFF SUITS FOR ENTRY. , 
, , , , , 
'A. ABORT 
, 1. DECOMPRESS CABIN , 

2. TROUBLESHOOT 
ELECTRICAL 
SYSTEM PER FLIGHT 
CREW CHECKI.IST 
BOOST FIRE 
PROCEDURES. 

'DOl 'B. ENTER NEXT BEST PTP- , 
, 'NO GO FOR POI. RETAIN ' 
, 'LM DESCENT STAGE FOR TEl' 
" , 
'POWERED 'C. CONTINUE MISSION- , 
'DESCENT ' NO GO FOR LUNAR STAY , 

'ALL , , , 
, , 
, , , 
, , 

'0.1. , 
, , , , 2. , 
, , 
, 3. , 

REV DATE 

TROUBLESHOOT/COMBAT 
FIRE PER FLIGHT CREW 
CHECKLIST EMERGENCY 
PROCEDURES. 

ASSESS DAMAGE AND 
REMOVE POWER FROM 
AFFECTED SYSTEMS 

ENTER NEXT BEST PTP 

SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

REV ITEM ONDITION/MALFUNCTION' PHASE ' RULING 

10-26 CONTAMINATION IN 
CABIN 

'ALL , 'CREw MAY ELECT TO 
'DECOMPRESS , 

, , 
, 
, 

10-27 LOSS OF SUIT 
I NTEGR I TV 

, , 
'LAUNCH 

'ALL , 
, 
, 
, 
, , 

'A. CONTINUE MISSION 

'B. CONTINUE MISSION 
, NO-GO FOR UNDOCK 

10-28 LOSS OF 02 MANIFOLD ' , 

10-29 

A. 02 MANIFOLD LEAKS'LAUNCH 'A.l. CONTINUE MISSION 
GREA TER THAN ' , 
4 LB/HR AND CABIN 'UNDOCKED' 2. CONTINUE MISSION
PRESSURE GREATER '001/ ' 
THAN 4.5 PSIA 'POWERED' 

'DESCENT/ ' 
'LUNAR ' 
'STAY , , , 
'ALL , 3. ENTER NEXT BEST PTP , , IAI VERIFY SURGE , , TANK AND REPRESS , , PACK ISOLATED , , UNTIL ENTRY. , , I B I RETRIEVE OPS , , FROM LM. , , 
, , 

B. 02 MANIFOLD LEAKS'LAUNCH 'B.l. ABORT ASAP 
GREATER THAN 4 , , 
LB/HR AND CABIN , , 
PRESSURE LESS , , 
THAN 4.5 PSIA , , 

'ALL , 2. ENTER ASAP , , USE OPS IN SUITED , , MODE FOR ENTRY , , 
, , 
, , 
, , 
, , 

LOSS OF ONE MAIN , , 
REGULATOR , , 

, , 
A. FAILED CLOSED 'LAUNCH ' A.l. CONTINUE MISSION-, , 

'EO , 2. CONTI NUE MISSION-, , NO GO FOR TLI , , 
'ALL , 3. CONTINUE MISSION , , 

B. FAILED OPEN 'ALL 'B. CONTINUE MISSION , , , • , , 

MISSION REV DATE SECTION GROUP 

, CUES/NOTES/COMMENTs 

, 
, 
, 
, IF UNABLE TO CLEAR CONTAMINATION. 
, MISSION MAY BE TERMINATED EARLY. , 
, 
, 
, 
, 
, 
, 
, 
, 
, , , 
, 
, 
, , 
, 
'A.3. APPROXIMATELY 5 HOURS ARE 
, REQUIRED TO DEPLETE CABIN 02 FROM 
, 4.8 TO 3.5 PSIA. WITH 0.456 LB/HR 
, USAGE RATE ICREW + CABIN LEAK + TANK 
, PRESS BLEED) , 
, , 
, 
, 
, , 
, , 
' A.3.IBI CREW OPTION TO USE LM , ENVIRONMENT FOR EARTH RETuRN IN LIEU 
, OF MANUAL CABIN PRESSURE REGULATION. , 
, , 
, 
, , LM 02 (IF AVAILABLE) MAY BE USED TO , SUPPLEMENT CSM SUPPLY. , , , , 
, , 
, , , 
, 
, 
, , 
, 
, , , 
, 
, 
• , 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

REV ITEM CONDITION/MALFUNCTION' PHASE RULING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------

10-30 BOTH MAIN REGULATORS' 

, 
, , , , LM SYSTEMS (IF AVAILABLE) MAY BE 

FAILED CLOSED ' , USED IN LIEu OF CSM SYSTEMS 

10-31 LOSS o"F ONE SUIT 
COMPRESSOR 

10-32 LOSS OF TWO SUIT 
COMPRESSORS 

RULE NUMBERS 10-33 
THROUGH 10-39 ARE 
RESERVED. 

MISSION 

'LAUNCH , 'A. CONTINUE MISSION , 
'UNDOCKED/'B. 
'001/ 

, 
'PowERED , 
'DESCENT/ , 
'LUNAR , 
'STAY , , , 
'ALL 'C. , , , , 
, , 
, , , , 
'LAUNCH 'A. , , 
'EO 'B. , , 
, , 
'ALL 'C. , , 
, , 
, , 
, , 
'LAUNCH 'A. , , 
, , 
, , 
'DOl 'B. , , 
, , 
'POWERED 'c. 
'DESCENT , 
, , 
'ALL 'D. , , , , 
, , 
, , 
, , 
, , , , 
, , 
, , , , 
, , 
, , 
, , 

REV DATE 

CONTINUE MISSION 
, , , , 
, 
, , 
, 

ENTER NEXT BEST PTP , 

CONTINUE MISSION 

CONTINUE MISSION- , 
NO GO FOR TLI ' 

CONTINUE MISSION 

CONTINUE MISSION
OPEN DIRECT 02 45 DEG 
FROM LAUNCH SETTING 

ENTER NEXT BEST PTP- , 
RETAIN LM DESCENT ' 
STATE FOR TEl ' 
CONTINUE MISSION- , 
NO GO FOR LUNAR STAY , 

ENTER NEXT BEST PTP
USE LM SUIT LOOP IF 
AVAILABLE. 

SECTION GROUP 

APOLLO 11 A 6/20/69 CSM ENVIRONMENT SUIT/CABIN 
CONTROL SYSTEM 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

ONDITION/MALFUNCTION PHASE ' RULl NG CUES/NOTES/COMMENTS 
------------------------------------------------------------------------------------------------

10-40 PRIMARY COOLANT 
LOOP MALFUNCTIONS 

A. LOSS OF 
EVAPORATOR 

'LAUNCH 

'ALL , , , 
, , 
, 
, , 
, 
, 

'A.l. CONTINUE MISSION 

, 2. CONTINUE MISSION 
, ACTIVATE SECONDARY 
, COOLANT LOOP WITH 
, RADIATORS IN BYPASS 
, AS RE~UIRED TO 
, MAINTAIN PRIMARY 
, EVAPORATOR OUT TEMP 
, LESS THAN 80 DEG F 
, OR AS RE~UIRED 
, FOR CREW COMFORT , 

'A.1. REF MALF PROC---

, 2.(AI MAINTAIN PRI RAD OUT TEMP 
, GREATER THAN-20 DEG. F. 

, (B) WATER MANAGEMENT MAY DICTATE 
'ACTIVATION AND DEACTIVATION OF 
, SECONDARY LOOP TO MAINTAIN PRI RAD 
, OUT TEMP 8ETWEEN 4~ AND 80 DEGREES 
, F. , , , 

B. LOSS OF RADIATORS'LAUNCH 'B.1. CONTINUE MISSION 'B.l. REF MALF PROC---

C. TOTAL LOSS OF 
LOOP 

, 
'EO , , 2. NO-GO FOR TLI '2. ALTERNATE 
, , 
, 
, 
, 
, , , 
, 

(AI ACTIVATE 
SECONDARY LOOP 

, PERFORMED 

(Bl USE PRIMARY , 
LOOP IN ADDITION ' 
TO SECONDARY , 
LOOP FOR G&N ' 
OPERATIONS. ' 

'TLC , , 3. ENTER NEXT BEST PTP 
, NO-GO FOR LOI , 

'LUNAR ' 
'ORBIT ' 
'UNDOCKED ' , , , , 

'001/ ' 
'POWERED ' 
'DESCENT ' , , 
'LUNAR ' 
'STAY , , , , , 

4. BASED ON WATER ' 
AVAILABLE FOR ' 
EVAPORATIVE COOLING. ' 
CONSIDERATION WILL BE ' 
GIVEN TO CONTINUING ' 
MISSION USING ' 
SECONDARY RADIATORS ' 
SUPPLEMENTED BY , 
PRIMARY LOOP , 
EVAPORATOR. ' 

5. CONTINUE MISSION 

6. CONTINUE MISSION. 
ACTIVATE SECONDARY 
LOOP. 

, , , 

'LAUNCH , 'C.l. CONTINUE MISSION 
, ACTIVATE SECONDARY , , LOOP , 

MISSION MAY 

'EO , , 2. CONTINUE MISSION 'C.Z. ALTERNATE MISSION MAY 
, NO-GO FOR TLI , PERFORMED. , , ACTIVATE SECONDARY , , LOOP , , , 

'DOli ' 
'POWERED ' 
'DESCENT/ f 

'LUNAR ' 
'STAY , 

3. CONTINUE MISSION
ACTIVATE SECONDARY 

LOOP. 

'ALL , , 4. ENTER NEXT BEST PTP 
f ACTIVATE SECONDARY , , LOOP 

MISSION REV DATE SECTION GROUP 

, , , , , , , , , , 
, , , 

APOLLO 1 A 6/Z0/6 CSM ENVIRONMENT COOLANT 
CONTROL SYSTEM 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTA~ CONTRO~ SYSTEM 

REV ITEM CONDITION/MA~FUNCTION' PHASE I RUL.ING CUES/NOTES/COMMENTS 
~-+-------r---------------------~---------------------------------------------------------------------------, , , 

, 
10-41 SECONDARY ~OOP , 

MA~FUNCTIONS ' 

A. ~OSS OF 
EVAPORATOR 

B. ~OSS OF 
RADIATORS 

C. TOTAL ~OSS OF 
LOOP 

'A~~ , , 
'EO , 
, , , 
'T~C , 
'~UNAR 
, ORBIT , 
, , 
'EO , , 
'T~C , 
'~UNAR 
, ORBIT , 
, 
, , , , 

10-42 ~OSS OF PRIMARY AND 'A~~ 
SECONDARY , 
EVAPORATORS ' 

, , , , 
10-43 ~OSS OF A~~ COO~ING,' 

PRIMARY AND I 

SECONDARY ! , 
'~AUNCH , 
'EO , , , , 
, , , 
'POWERED 
'DESCENT , 
'A~~ , 
I , , , 

, , 
, , , , , , , , 
'A. CONTINUE MISSION , , , , , 
'B.l. NO-GO FOR TL.I , 
I L.OOP IS STILL. ,. , 

OPERATlONA~ IN , 
, EVAPORATIVE MODE. , , , 
, 2. ENTER NEXT BEST PTP , , , , 3. CONTINUE MISSION , 
, , , , , , , , 
'C.1. NO-GO FOR fI.1 , , , , , , 2. ENTER NEXT BEST PTP , , , 
, 3. CONTINUE MISSION , 
, , , , , , , , , , , , , , 
'A. CONTINUE MISSION , , , , , , , , , , , , , 
, , , , 
, , , ! , , 
'A. CONTINUE MISSION , , , 
'B. ENTER NEXT BEST ATP OR' , PTP , 
, MAXIMUM ORBIT TIME--- , 
, 4 HOURS EMERGENCY , 
, POWER DOWN FO~~OWED BY' , 1.5 HOURS OF POWER UP , , FOR ENTRY. , , , 
'C. CONTINUE MISSION- , , , , , 
'D. ENTER ASAP , 
I I 

I I 

I I 

I , 
I I 

MISSION REV DATE SECTION GROUP 

APOLLO 11 B 7/3/69 CSM ENVIRONMENT COO~ANT 
CONTRO~ SYSTEM 

A. MAL.F ECS 

B.l. MA~F ECS 

e.l. MA~F ECS 

~M SYSTEMS (IF AVAI~AB~E) WI~~ BE 
USED TO SUPP~EMENT CSM OPERATIONS. 

PAGE 

10-11 



NASA - Manned Spacecraft Center' 
MISSION RULES 

SECTION 10 - CSM ENVIRONMENTA~ CONTRO~ SYSTEM 

REV ITEM CONOITION/MA~FUNCTION' PHASE ' RUI.ING CUES/NOTES/COMMENTS 
1---+---1'-------------------------------------------------------------------------------------------------, , , 

10-44 CONFIRMED ~EAK OF 
GY~CO~ COOL.ANT 

A. IN COMMAND 
MODU~E 

B. IN SUIT CIRCUIT 

RUL.E NUMBERS 10-45 
THROUGH 10-49 ARE 
RESERVED. 

, , 
, 
, , , 
'L.AUNCH , 
'EO , 
, , , 
'POWERED 
'DESCENT , 
'A~L , 
'LAuNCH , 
'EO , 
, , 
, 
'DOl , , 
'A~L , , , , 
, 
, 
, , 

, , , , 
, , , , , , 
, , 
'A.l. CONTINUE MISSION , , , , 2. ENTER NEXT BEST PTP , , DON SUITS. PURGE , 
I SU IT L.OOP WITH , , DIRECT 02. , , , 
, 3. CONTINUE MISSION- , , NO GO FOR LUNAR STAY' , , , 4. ENTER NEXT BEST PTP , , , 
'B.l. CONTINUE MISSION , , I , 2. ENTER NEXT BEST PTP , , DOFF SUITS AND USE , , FACE MASKS IF , 
, REQUIRED. , , , 
, 3. CONTINUE MISSION , , NO GO FOR L.UNAR STAy , 
, , 
, 4. ENTER NEXT BEST PTP , 
, , , , , , , , 
, , 
, , , I , , 

MISSION REV DATE SECTION GROUP 

APOLL.O 11 B 7/3/69 CSM ENVIRONMENT COOLANT 
CONTROL. SYSTEM 

~M ENVIRONMENT (IF AVAIL.ABL.EI MAY Bf:. 
USED FOR EARTH RETURN IN ~IEU OF 
CSM. 

PAGE 
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NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 10 - CSM ENVIRONMENTA~ CONTRO~ SYSTEM 

REV ITEM NDITION/MA~FUNCTION' PHASE ' RU~ING , CUES/NOTES/COMMENTS 

~-.-+----~----------------------~----------------------------------7-------------------------------------

p-so 

0-51 

0-52 

OSS OF OVERBOARD 
UMPS 

. NORMA~ OVERBOARD 
DUMPS FROZEN OR 
B~OCKED 

. ~OSS OF A~~ 
OVERBOARD DUMP 
CAPABI~ITY 

JNCONT ROLABLE 
HIGH HUMIDITY 

WASTE WATER TANK 
~EAK OR LOSS OF 

, , 
, , , , 
, , 
, , 
'A~L 'A. CONTINUE MISSION , , 
, , 
, , 
, , 
'EO ' B.l. ENTER NEXT BEST PTP 
'T~C 

, 
'LUNAR , 
'ORBIT , 
, , , , 
, , 
, , 
, , 
'UNDOCKEDI' 2. CONTINUE MISSION 
'DOli ' 
'POWERED ' 
'DESCENTI ' 
'LUNAR ' 
'STAY , , , 
, , 
, I , , 
, , 
, , , I , , 
'LAUNCH 'A. CONTINUE MISSION , , 
'DOl 'B. ENTER NEXT BEST PTP-, , NO GO FOR POI. RETAIN , , DESCENT STAGE FOR TEl , , 
'POwERED ' C. CONTINUE MISSION-
'DESCENT , NO GO FOR LUNAR STAY , , 
, I 

'ALL 'D. ENTER NEXT BEST PTP , , 
I I , , 
, , , , 
I , 

WASTE WATER STORAGE ' 
, 

CAPABILITY , , 
I I , , 
, , 
, , 
'ALL 'CONTINUE MISSION , , 
I , 

'A.l. UTI~IZE AUXI~IARY DUMP FOR 
, URINE AND WASTE WATER DISPOSAL. 

'2. BLEED 02 FROM WATER TANK THROUGH 
, WASTE MANAGEMENT OVERBOARD DRAIN 
, VALVE INTO CABIN. 

'B.l.(A) IF POTAB~E AND WASTE TANKS 
, (OR WASTE TANKS ALONE) BECOME FU~~' 
'FORCED WATER BOILING WILL BE 
, NECESSARY TO ALLOW FUE~ CE~~ AND lOR 
, CYCLIC ACCUMULATOR OPERATION. 

, (BI LM URINE STORAGE BAGS (IF 
I AVAILABLE) WIL~ BE USED. 

'2. UNDOCKING MAY BE PERFORMED. , 
, 
, , , 
, 
, 
, 
, 
, 
I LM SYSTEMS MAY BE USED FOR HUMIDITY 
, CONTROL. 

, 
, , 

~M' 

, ~M SYSTEMS (IF AVAILABLE) MAY BE 
, USED TO SUPPLEMENT CSM 

, WHEN POTABLE WATER TANK BECOMES 
, FULL, FUE~ CE~~ WATER WI~L BE DUMPED 
, THROUGH OVERBOARD PRESSURE RELIEF 
, VALVES 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 CSM ENVIRONMENT WATER ~ WASTE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM 

REV ITEM ONDITION/MALFUNCTlON' PHASE ' RULING , CUES/NOTES/COMMENTS 
~-+----~------------------------------------------------------------------------------------------------, , , 

10-53 CONFIRMED LEAK IN 
POTABLE WATER TANK 
OR UNABL.E TO 
TRANSFER FUEL. CELL 
WATER TO POTABL.E 
TANK. 

RULE NUMBERS 10-54 
THROUGH 10-59 ARE 
RESERVED. 

MISSION 

, , , , , , 
, , 
I I , , 
, , , , 
, , 
'L.AUNCH 'A. , , 
'EO 'B. , , 
, , , , , , , , , , , , 
, , 
IlLC 'C. , , , , , , , , , , 
, , 
'AL.L. 'D. , , 
I , , , , , , , , , , , , , , , , , , , , , , , , , , , , I , , 

REV DATE 

, , 
, I..M SYSTEMS (IF AVAILABLE) , USED TO SUPPLEMENT -CSM. , , , , 
, 

CONTINUE MISSION , , 
CONTINUE MISSION , 
GO FOR TL.I. ENTER , 
NEXT BEST PTP , 
AFTER TANK DEPL.ETION , 
IF TL.I NOT PERFORMED , 
AND UNABL.E TO EXTRACT LM' , , , 
CONTINUE MISSION- , , 
USE LM WATER FOR CREW , 
CONSUMPTION. IF UNABL.E , 
TO DO TD&E ENTER NEXT , 
BEST PTP. , , 
CONTINUE MISSION , 

I , 
, , 
, , , , , 
, , , , , 
, , 
I 

SECTION GROUP PAGE 

APOLLO 11 FNL. '/16/69 CSM ENVIRONMENT WATER & WASTE 
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REV ITEM 

10-60 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 10 - CSM ENVIRONMENTAL CONTROL sYSTEM - CONCLUDED 

--------------------------------
INSTRUMENTATION REQUIREMENTS 

--------------------------.-----
MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE 

CABIN PRES CFOOOIP METER COMMON 1 OF 10-20 
SUIT PRES CFOO12P METER COMMON 3 M 
TANK BLADDER PRES CF0120P ----- -.----
SUIT PRESS ------- ----- ------ MANDATORY 10-21 
(CUFF GAGES) (EACH CREWMAN) 

SURGE TANK PRESS CFOO06P METER COMMON 1 OF 10-28 
OXYGEN REPRESS PRESS ------- METER ------ 2 M 

PR Ir~ ACCUM uTY CFOO19Q METER COMMON 1 OF 10-40. 
PRIM PUMP OUT PRESS CFOO16P METER COMMON 2 M 10-44 

POTABLE H20 QTY CFOOIOQ METER COMMON HD 10-53. 
WASTE H20 QTY CFOOO9Q METER COMMON HD 10-52 

SEC STEAM PRESS CFOO73P METER COMMON 1 OF 10-41 
SEC EVAI' OUT TEMP CF007lT METER COMMON 2 M 

SEC ACCUM UTY CFOO72P METER COMMON HD 

SEC PUMP OUT PRESS CFOO70P METER COMMON HD 

PRIM EVAI' OUT TEMP CFOOlST METER COMMON HD 

PRIM STEAM. PRESS CF0034 METER COMMON HD 

ECS 02 FLOW CF0035R METER COMMON HD 

02 MANIFOLD PRESS CF0036P ----- ------ HD 

SUIT COMP PRESS CFOO15P METER COMMON HD 

PRIM RAD OUT TEMP CF0020T METER COMMON HD 

PRIM EVAI' INLET TEMP CF018lT ----- ------ HD 

STEAM DUCT TEMP CFOOl7T ----- ------ HD 

SEC RAD OUT TEMP SF0236T METER ------ HD 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/61 CSM ENVIRONMENT INSTR 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 11 - CSM CRYOGENICS 

I GENERA~ , 

11-1 LAUNCH 

THERE ARE NO CRYO FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WIL~ BE 
COMPLETE ~OSS OF THE SYSTEM RESU~TING IN THREE FUE~ CELL FAILURES. ENTRY 
INTO PTP 2-1. THREE ENTRY BATTERIES ARE CAPAB~E OF SUPPORTING THE ~AUNCH. 
DOWN AND SCS ENTRY. 

TERMINATED. FOR 
WIL~ BE PLANNED 
ONE REV OF POWER 

11-2 A~~ PHASES 

THE CRYOGENICS SYSTEM IS REQUIRED uNTIL CM/SM SEP SO THAT THE ENTRY AND LANDING PHASEs WILL 
BE ENTERED INTO WITH FU~~ CONSUMAB~ES POTENTIA~. THAT IS. FUL~Y CHARGED ENTRY BATTERIES AND 
ENTRY 02 TANKS. IF THIS CAPABILITY IS POTENTIALLY JEOPARDIZED BY CRYO SYSTEMS DEPLETION OR 
MALFUNCTION, MISSION TERMINATION PROCEDURES WI~~ B~ ENACTED IN WHATEVER TIME FRAME IS 
APPROPRIATE OR AVAILAB~E. ANY ENTRY BATTERY OR ENTRY 02 USAGE AFTER LOSS OF RECHARGE 
(APABI~ITY FROM THE (RYO SYSTEM WIL~ REDUCE SUPP~Y AVAILAB~E FOR ENTRY, LANDING. AND 
POSTLANDING. 

11-3 POWERED DESCENT 

THE ONLY CRYO SYSTEM FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED ARE LOSS OF BOTH 
02 TANKS OR BOTH H2 TANKS. LO GATE TO TD WILL NOT BE TERMINATED FOR EITHER OF THESE 
FAILURES. 

11-4 LOSS OF CRYOGENIC TANK IS DEFINED AS---

PRESSURE CANNOT BE MAINTAINED ABOVE 150 PSIA FOR 02 AND 100 PSIA FOR H2. 

11-5 LUNAR MISSION wILL 8E CONTINUED AS ENOUGH CRYO (02. H2) IS MAINTAINED IN ~OWEST TANK TO PERFORM 
AN EARTH RETURN FROM ANY POINT WITH AT ~EAST A POWER LEVE~ OF 50 AMPS AVERAGE. EARTH ORBIT 
MISSION WILL BE CONTINUED AS LONG AS ENOUGH TOTAL CRYO (02, H2) IS AVAILAB~E TO PERFORM AN ENTRY 
INTO THE NEXT DAILY GO/NO GO AREA. 

RULE NUMBERS 11-6 THROUGH 
11-9 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 CSM CRYOGENICS 

GROUP PAGE 

GENERAL 
11-1 



REV ITEM 

11-10 

ll-ll 

CRYO MANAGEMENT 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 11 - CSM CRYOGENICS 

• SYSTEMS MANAGEMENT • 

A. MANUAL PRESSURE CONTROL WILL NORMALLY BE USED AS REQUIRED TO MAINTAIN---

B. 

1. TANK PRESSURES GREATER THAN ~ PSIA 02 AND ~ PSIA FOR H2. 

2. QUANTITY BALANCE WITHIN i PERCENT 02 AND ~ PERCENT FOR H2. 

ONE FuEL CELL MAY BE PURGED OR THE SPAcECRAFT ELECTRICAL LOADS MAY BE INCREASED TO PRECLUDE 
CRYO TANK VENTING. 

C. 02 TANK FANS AND H2 TANK FANS WILL NOT BE OPERATED IN THE AUTO MODE. 

CRYO GAGING 

A. ONBOARD CRYOGENIC QUANTITY GAGING IS PRIME. ACCURACY IS +1-2.65 PERCENT (+1-8.48 LB 02. 
+1-0.72 LB HZ) PER TANK. 

B. MCC CALCULATED YUANTITY USING PRESSURE VERSUS TEMPERATuRE IS BACKUP. 

RULE NUMBERS 11-12 THROUGH 
11-19 ARE RESERVED. 

MISSION REV DATE SECT! ON 

APOLLO 11 A 6/20/69 CSM CRYOGENICS 

GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 11 - CSM CRYOGENICS 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 

~--+------~'-------------------------------------------------------------------------------------------------, , , 

11-20 LOSS OF ONE 02 
AND/OR H2 CRYO TANK 
(TANK PRESSURE 
LESS THAN 1~0 02. 
LESS THAN 100 H2. 
RESPECTIVELY) • 

11-21 LOSS OF BOTH 02 
AND/OR H2 CRYO TANK 
(TANK PRESSURE 
LESS THAN 150 02. 
LESS THAN 100 H2. 
RESPECTIVELY) 

RULE NUMBERS 11-22 
THROUGH 11-49 ARE 
RESERVED. 

MISSION 

, , , , , , 
--------------------------, SPECIFIC MISSION RULES , 
--------------------------, , , 

'LAUNCH 'A. CONTINUE MISSION , , , , , , , 
'EO 'B. CONTINUE MISSION , , , NO-GO FOR Tll , , , , , , , 
'PowERED ' C. CONTINUE MISSION , 
'DEscENT , NO GO FOR LUNAR STAY , 
, , I 

'ALL 'D. ENTER NEXT BEST PTP I 

I I , 
I I , 
I , , 
I , I , , • 
I , , 
I , , 
, , I 

'LAUNCH 'A. CONTINUE MISSION , 
I , ISOLATE SURGE TANK , , I PRIOR TO 800 PSIA I , , I 

I , , , , I , I I 

'POWERED 'B.l. POI TO LO GATE- , 
'DESCENT , ENTER NEXT BEST PTP I , , RETAIN LM DESCENT I , , STAGE FOR TEl IF , , , POSSIBLE. I , , I , , 2. LO GATE TO TO - , , , CONTINUE MISSION. NO' 
I , GO FOR LUNAR STAY. t 

I , I 

'EO 'C. ENTER NEXT BEST ATP , 
I , OR PTP , 
I , • , , MAXIMUM TIME IS , , i 4.75 HOURS FOR LOSS , 
I , OF THREE FUEL CELLS. I , , , , , , 
I , , , , , 
, , , 
I , I 

I I I 

REV DATE SECTION GROUP 

LM. PLSS. AND OPS 02 WILL BE USED AS 
REQUIRED TO SUPPLEMENT CSM 02. 

B. IF THREE FUEL CELLS ARE LOST 
PRIOR TO CM/SM SEPt SM.JC'S WILL BE 
INOPERATIVE. 

PAGE 
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REV ITEM 

11-50 MEAS DESCRIPTION 

02 TANK 1 QTY 
02 TANK 2 QTY 

02 TANK 1 TEMP 
02 TANK 2 TEMP 

H2 TANK 1 QTY 
H2 TANK 2 QTY 

H2 TANK 1 TEMP 
H2 TANK 2 TEMP 

02 TANK 1 PRESS 
02 TANK 2 PRESS 

H2 TANK 1 PRESS 
H2 TANK 2 PRESS 

MISSION 

APOLLO 11 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 11 - CSM CRYOGENICS - CONCLUDED 

--------------------------------
INSTRUMENTATION REQUIREMENTS 

--------------------------------
PCM ONBOARD TRANSDUCERS 

SC0032Q METER COMMON 
SC0033Q METER COMMON 

SC0041T ----- ------
SC0042T ----- ------
SC0030Q METER COMMON 
SC0031Q METER COMMON 

SC0043T ----- ------
SC0044T ----- ----.-
SCOO37P METER COMMON 
SCOO3BP METER COMMON 

SC0039P METER COMMON 
SC0040P METER COMMON 

REV DATE SECTION GROUP 

FNL 5/16/69 CSM CRYOGENICS INSTR REQ 

MISSION RULE 
CATEGORY REFERENCE 

1 OF 2 11-20 
MANDATORY 

HIGHLY 11-20 
DESIRABLE 

1 OF 2 11-20 
MANDATORY 

HIGHLY 11-20 
DESIRABLE 

1 OF 2 11-20 
MANDATORY 11-20 

1 OF 2 11-20 
MANDATORY 11-20 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 

CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------;---------;---------------------------;-------------------------------------, , , 

LOSS OF THREE FUEL 
CELLS 

, , , LM SYSTEMS (IF AVAILABLE) MAY BE 
t USED TO SUPPLEMENT FUEL CELL POWER. , t , 

A. OUTPUT LESS THAN 'LAUNCH 
10 AMPS EACH ' 

, , 
'POWERED 
'OESCENT , 

'ALL 
, , , 

12-33 LOSS OF THREE FUEL ' 
CELLS PLuS ONE ' 
BATTERY CURRENT ' 
LESS THAN 50 PERCENT' 
OF LOAD ON EITHER ' 
REMAINING BATTERY , 

'LAUNCH , 
t , 
, 
'EO , , , , 
'POWERED 
'DESCENT , , 
, , , , , 
'ALL , 

t , 
'A. CONTINUE MISSION , , , 

10 AFTER 2 + 00 
EDS AUTO/OFF TO 
OFF. 

'A.l. IF TOTAL OUTPUT CAPABILITY 
, LESS THAN e AMPS AT 22 VDC, SMJC 
, WILL BE INOPERATIVE F~CM/SM SEP. 

2. TIE BAT C TO 
BOTH MAIN BUSES. 

, 
, , , 

3. POWER DOWN AT 
INSERTION ENTER 2-1 
IF FUEL CELLS 
CANNOT BE RESTOR EO. 

'A.,. ~.75 HOURS LEFT IN ORBIT 
, BEFORE DEORBIT MANEUVER. 

, 
'B.l. , 

, , 
, 

POI TO LO GATE - ENTER' 
NEXT BEST PTP. RETAIN ' 
lM DESCENT STAGE FOR , 
TEl IF POSSIBLE. ' , , 

, 2, LO GATE TO TO - , 
, CONTINUE MISSION ' 
, NO GO FOR lUNAR STAY. , , 
'C. ENTER NEXT BEST PTP , 
, , , 

, , 
, , , 

t , 'USE LM SYSTEMS (IF AVAILABLE). 
, RESERVE ENTRY BATTERIES FOR ENTRY. , , , , , , , , 

, , 
'A. ABORT 'A. ASSUMES ALL 
, , CURRENTs lESS THAN 
, , AMPS AND BATTERy 
, , MAINS. , , 

THREE FuEL 
OR EQUAL 

C TIED TO 

CELL 
TO 5 

BOTH 

'B. ENTER NEXT BEST ATP 'B. 2.4 HOURS LEFT IN ORBIT BEFORE 
, OR PTP , SPS IGNlT ION 
, PERFORM EMERGENCY , 
, POWER DOWN ' 
, I 

'C.l. POI TO LO GATE - ENTER' 
, NEXT BEST PTP. RETAIN ' 
I LM DESCENT STAGE FOR ' 
, TEl. ' , , 
, 2. LO GATE TO TO - , 
, CONTINUE MISSION. ' 
, NO GO FOR LUNAR STAY. ' , , 
'D. ENTER NEXT BEST PTP 
, PERFORM EMERGENCY 
, POWER DOWN , 
, , , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/6~ CSM ELECTRICAL 
POWER SYSTEM 

FUEL CELLS 



NASA - Manned Spacecraft Center 

MISSION RULES 

sECTION 12 - CSM ELECTRICAL POWER SYSTEM 

REV ITEM CONDITION/MALFUNCTION' PHASE RULING , CUES/NOTES/COMMENTS 
~--+-----~--------------------~---------~---------------------------~-------------------------------------

12-30 LOSS OF ONE FUEL 
CELL (OUTPUT 
LESS THAN 5 AMPS) 

12-31 LOSS OF TWO FUEL 
CELLS (OUTPUT 
LESS THAN 5 AMPS 
EACH) 

MISSION 

, , , , 

, SPECIFIC MIsSiON RULES ' 
, , 
'LAUNCH 'A. , , , , 
'EO 'B. , , , , , , 
, , , , 
, , 
, , , , 
, , , , 
, , , , , , 
'TLC 'c. 
'LUNAR , 
'ORBIT , 
'LuNAR , 
'STAY , 
, , 
'DOl 'D. , , 
'ALL 'E. , , 
, , , , , , , , , , , , 
, , , , , , 
'LAUNCH ' A. , , , , 
, , , , 
, , 
I I , , , , , , 
, , , , 
, , , , , , , , , , , , , , 
'POWERED 'B. 
'DESCENT , , , 
'ALL 'c. , , 
, , 
, , 
I I , , , , , , 
, , , , , , , , 

REV DATE 

CONTINUE MISSION 

NO-GO FOR TLI 

1. OPEN CIRCUIT FUEL 
CELL. 

2. RECONFIGURE 
REMAINING TWO FUEL 
CELLS TO ONE FUEL CELL 
ONLY PER MAIN BUS. 

3. IF FUEL CELL CANNOT 
BE RESTORED. PERFORM 
SHUTDOWN. 

BASED ON THE FAILURE 
MODE. CONSIDERATION 
WILL BE GIVEN TO 
CONTINUING WITH 
NOMINAL MISSION 

, , , , , , , , 
, , 
, , , , , , , 
, , 

CONTINUE MISSION- , , 
CONTINUE MISSION ' , , , 

, 
, 

B.l. REF MALF PROC EPS 5. 

'. LM SYSTEMS MAY BE USED 

CONTINUE MISSION 
AFTER 2 + 00 GET 
PERFORM---

, SUPPLEMENT CSM POWER. , , , , , , , 
1. EDS AUTO/OFF TO ' 
OFF. ' 

2. IF LOSS 
2. TIE BAT 
A. 

3. IF LOSS 
3. TIE BAT 
B. 

OF FC 1 AND 
C TO MAIN 

OF FC 2 AND 
C TO MAIN 

I , , , 
, , , , 

4. IF LOSS OF FC 1 AND ' 
3. TIE BAT C TO BOTH ' 
MAIN BUSES. ' 

CONTINUE MISSION-
NO GO FOR LUNAR STAY 

, , , 

TO 

ENTER NEXT BEST PTP 

1. CONNECT REMAINING 
FUEL CE~~ TO 60TH 
MAIN BUSES. 

'C. ONE ENTRY BATTERY MAY BE USED TO 
I SUPPLEMENT REMAINING FC FOR G'N 
, ALIGNMENT PRIOR TO DEORBIT. , , , 

2. PERFORM "LOSS OF ' 
TWO FC POWER DOWN." , 

SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 CSM ELECTRICAL 
POWER SYSTEM 

FUEL CELLS 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 12 - CSM E~ECTRICA~ POWER SYSTEM 

12-22 FUE~ CE~~ MANAGEMENT 

12-23 

A. FUE~ CE~~ WI~~ SE "SHUTDOWN" FOR THE FO~~OWING---

1. SUSTAINED CURRENT OUTPUT ~ESS THAN 5 AMPS. 

2. FUE~ CE~~ H2 ~OOP IS CONTAMINATED WITH KOH. 

3. REACTANT ~EAKAGE JEOPARDIZING MISsION DURATION. 

B. FUE~ CE~~ MAY BE "OPEN CIRCUITED" FOR THE FO~~OWING---

1. 

2. 

SKIN TEMP GREATER THAN 475 DEG. F. 

TCE TEMP GREATER THAN 225 DEG. F. 

3. FAI~URE OF H2 PUMP OR G~YCO~ PUMP. 

4. VO~TAGE MANAGEMENT. 

,. FUE~ CE~~ CANNOT BE PURGED AND TIME TO GO (S GREATER THAN PREDICTED FUE~ 
CE~~ ~IFETIME. 

C. FUE~ CE~~ 02 PURGES WI~~ BE DONE AT 12 HOUR INTERVA~S. FUE~ CE~~ H2 PURGES WI~~ BE DONE AT 
48 HOUR INTERVA~S. 

D. ADDITIONA~ PURGES WI~~ BE INITIATED AS OPERATIONA~ CONDITIONS DICTATE. 

E. FUEL. CE~L.S WIL.~ NOT BE PURGED FOR CONFIRMED HIGH PH INDICATION. 

F. EACH HZ PURGE WI~L. NORMAL.L.Y BE PRECEDED BY 20 MINUTES OF H2 VENT HEATER OPERATION. 

G. FC INL.INE HEATERS WI~L. NORMAL.L.Y OPERATE IN 'IAUTO" CONTINUOUSL.Y. 

H. REACTANT VALVES MUST REMAIN OPEN AT AL~ TIMES UN~ESS THE FUEL CE~~ IS DECLARED. FAI~ED. 

I. ADDITIONA~ POWER ~OADS WI~~ BE ADDED AS REQUIRED TO MAINTAIN FC RAD OUT TEMP GREATER THAN 
-40 DEG. IF CRYO BUDGET JEOPARDIZED OR RAD OUT TEMPS NOT MAINTAIN~D GREATER THAN -~O DEG. 
FC RAD WIL.L. BE P~ACED IN EMERGENCY BYPASS. 

J. ONE FUE~ CEL.~ MAY BE PURGED TO PREC~UDE VENTING OF CRYO TANKS OR FOR CRYO PRESSURE 
MANAGEMENT. 

INVERTER MANAGEMENT 

INVERTERS MAY BE REMOVED FROM L.INE FOR ANY OF THE FOL.L.OWING REASONS---

A. INVERTER TEMP GREATER THAN 190 DEG. F. 

B. SPACECRAFT L.OAD MANAGEMENT 

RULE NUMBERS 12-24 THROUGH 
12-29 ARE RESERVED 

MISSION REV DATE SECTION GROUP 

APO~~O 11 B 7/3/69 CSM E~ECTRICAL. MANAGEMENT 
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REV ITEM 

12-21 

12-20 BUS MANAGEMENT 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 

I SYSTEMS MANAGEMENT I 

A. ONE AND ONLY ONE FUEL CELL WILL BE TIED TO BOTH MAIN BUSES. 

B. INVERTERS WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS 1 AND MAIN BUS B WILL 
SUPPL.Y AC BUS 2. 

C. MAIN BUS VOLTAGE WILL BE MAINTAINED GREATER THAN 26.~ VDC AND L.ESS THAN 31 VDC. ONE FUEL 
CEL.L MAY BE OPEN CIRCUITED FOR OPTIMUM VOLTAGE AND POWER MANAGEMENT. 

D. THE BATTERY CHARGE WIL.L BE USED TO CHECK OUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSES) 
AFTER AL.L EQUIPMENT AND POWER SOURCES HAVE BEEN REMOvED FROM BUS. 

E. MINIMUM MAIN BUS VOL.TAGE WILL BE MAINTAINED TO BE COMPATABLE wITH ONL.INE OPERATION 
EQUIPMENT. 

1. SPS 24.5 

2. PGNS 25.0 --
3. AUTO SM-RCS 22.0 

4. AUTO CM-RCS 21.0 

S. DIRECT SM-RCS 21.0 

6. DIRECT CM-RCS 17.0 

7. INVERTERS 19.0 

BATTERY MANAGEMENT 

A. BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FROM T-75 SECONDS TO INSERTION. 

B. BATTERIES A AND B WILL. BE USED TO SUPPLEMENT MAIN BUS LOADS FOR SPS MANEUVERS. BATTERY C 
wILL. BE ROTATED TO MAINTAIN BATTERy BALANCE IN THE EVENT THE BATTERY CHARGER FAILS. 

C. BATTERY CHARGING wILL BE TERMINATED FOR ONE OF THE FOLLOWING. WHICHEVER OCCURS FIRST---

1. INTEGRATED AMP-HOURS INTO BATTERY BY CHARGER EQUAL.S INTEGRATED AMP-HOURS OUT 
OF BATTERY BY LOADS. 

2. WHEN BATTERY CHARGER VOLTAGE AS INDICATED BY BATTERY BUS VOLTAGE INCREASES 
TO 39.5 VDC. 

D. THREE BATTERIES WILL BE TIED TO THE MAIN BUSES FOR DEORBIT MANEUVER AND ENTRY. 

E. BATTERIEs ARE CONSIDERED TO HAVE 40 AMP-HR CAPABILITY INFLIGHT AND 45 AMP-HR CAPABILITY FOR 
POSTLANDING. 

F. A SINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE USED EXCEPT DURING DEORBIT. ENTRy AND 
POSTLANDING. 

G. BATTERY vENT VALVE WILL REMAIN CLOSED UNLESS MANIFOLD PRESSURE IS GREATER THAN 6 PSIA. 
VENTING OPERATION WILL BE ALLOWED TO TROUBLESHOOT A SUSPECTED FROZEN DUMP. 

MISSION REV DATE SECTION GROUP 

APOL.LO 11 A 6/20/6~ CSM ELECTRICAL MANAGEMENT 
POWER SYSTEM 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 

, GENERAL I 

12-1 LAUNCH 

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

B. THERE ARE NO FUEL CELL FAILURES FOR WHICH THE lAUNCH PHASE WILL BE TERMINATED AS LONG 
AS THREE ENTRY BATTERIES ARE REMAINING TO SUPPLY MAIN BUS LOADS. 

12-2 POWERED DESCENT 

THERE ARE NO EPS FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED EXCEPT FOR LOSS OF 
THREE FUEL CELLS. 

12-3 ALL PHASES 

THE MISSION WILL BE CONTINUED As LONG AS THE REQUIRED NUMBER OF FUEL CELLS ARE AVAILABLE 
AND ARE CAPABLE OF SUPPORTING MISSION REQUIREMENTS OF 7~ TO 90 AMPS (WITHOUT BATTERY 
SUPPLEMENT EXCEPT DURING SPS DELTA V'S) AND THREE GOOD ENTRY BATTERIES REMAIN. 

12-4 BATTERY IS CONsIDERED FAILED IF---

A. OUTPUT IS LESS THAN 3 AMPS WHEN CONNECTED TO A MAIN BUS DURING SPS MANEUVERS 
(NOMINAL TOTAL BATTERY CURRENT FOR SPS NAMEUVERS IS 20 +/- 2 AMPS). 

B. SUSTAINED BATTERY CHARGER OUTPUT IS GREATER THAN 2.0 AMPS AND ALL LOADS 
REMOVED. 

12-~ AN AC BUS IS CONSIDERED FAILED IF ANY TWO PHASES CANNOT BE MAINTAINED GREATER THAN 95 VOLTS. 

12-6 AN INVERTER IS CONSIDERED FAILED IF---

A. OUTPUT VOLTAGE ON ANY PHASE IS GREATER THAN 130 VAC. 

B. OUTPuT VOLTAGE ON ANY TWO PHASES IS LESS THAN 95 VAC. 

12-7 FUEL CELL IS CONSIDERED FAILED FOR MISSION PLANNING IF---

A. FUEL CELL CANNOT SUPPLY SUFFICIENT POWER TO MEET ITS OWN PARASITIC LOADs (5 
AMPS PLUS INLINE HEATER POWER AS REQUIRED). 

B. FUEL CELL H2 LOOP IS CONTAMINATED WITH KOH. 

c. REGULATED HZ PRESSURE IS LESS THAN '6.7 PSIA (CORRESPONDS TO NZ PRESSURE 
SHIFT DOWN TO 28.2 PSIA FOR CRITICAL OPERATION- LOWER N2 PRESSURE CAN BE 
MANAGED BY TURNING OFF H20 TANK PRESSURE). 

12-8 TLI MINIMUM PURGE CAPABILITY IS BOTH OXYGEN AND HYDROGEN ON ONE FUEL CELL AND AT LEAST OXYGEN ON 
ONE OTHER FUEL CELL. 

RULE NUMBERS 12-9 THROUGH 
12-19 ARE RESERVED. 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/&9 CSM ELECTRICAL GENERAL 
POWER SYSTEM 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 
I---t----£-------------------------------------------------------------------------------------------------, , 

12-34 

12-40 

12-41 

, , , , , , , , 
DEGRADED FUEL CELLS-'LAUNCH 'A. CONTINUE MISSION- , 
(UNABLE TO SUPPORT , , , 
NORMAL DR I FTI NG , , , 
FLIGHT LOADS - SCS &' , , 
G&N POWERED DOWN- 'POWERED 'B.l. PDI TO LO GATE - , 
AND MAINTAIN MN BUS 'DESCENT , ENTER NEXT BEST PTP. , 
VOLTAGE GREATER I I RETAIN LM DESCENT , 
THAN 26.5 VDC , , STAGE FOR TEl IF , , , POSSIBLE. , , , , , , 2. LO GATE TO TO - , , , CONTINUE MISSION. , , 

I NO GO FOR LUNAR STAY. , , , , 
'ALL 'C. ENTER NEXT BEST PTP- , , , , , , , , , , , , , 

RULE NUMBERS 12-35 , , I 

THROUGH 12-39 ARE , , , 
RESERVED. , 

I , , , , , , , , , I , 
I I , , , 

LOSS of ONE ENTRY 'LAUNCH 'A. CONTINUE MISSION , 
BATTERY (OUTPUT , , , 
LESS THAN 3 AMPS , , , 
WHEN TIED TO MAIN , , , 
BUS) , , 1. EDS AUTO/OFF TO , , , OFF. , , , , , , 2. IF LOSS OF BAT A. , , , TIE BAT C TO MAIN , , 

I A. , , , , , , 3. IF LOSS OF BAT B. , , , TIE BAT C TO MAIN B. , 
I , , 
'EO 'B. NO-GO FOR Tli , B. IF LOST DURING SPS MANEUVER. , , , CONTINUE ON REMAINING BATTERY. 
'DOl 'C. CONTINUE MISSION- , , , , 
'ALL 'D. BASED ON FAILURE MODE. , , , CONSIDERATION WILL BE , , , GIVEN TO CONTINUING , , , NOMINAL MISSION. , , I , , , , , , , 
I , , 

LOSS OF TWO ENTRY 'LAUNCH 'A. CONTINUE MISSION , 
BATTERIES (OUTPUT , , , 
LESS THAN·3 AMPS I , , 
EACH wHEN CONNECTED ' , 1. EDS AUTO/OFF TO , 
TO MAIN BUS) , , OFF. , , , , 

I , 2. ENTER 2-1 POWERED I , , DOWN. , , , , 
'DOl 'B. ENTER NEXT BEST PTP- , , 

I NO GO FOR POI , , , , 
'POWERED 'C. CONTINUE MISSION- , 
'DESCENT , NO GO FOR LUNAR STAY , , , , 
'ALL 'D. ENTER NEXT BEST PTP , D. IF , , , ATTEMPT , , USE ONE BATTERY ENTRY , MAINS. , , PROCEDURE. , 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 CSM ELECTRICAL 
POWER SYSTEM 

BATTERIES/ 
CHARGER 

LOSS DURING SPS MANEUVER. 
TO TIE BATTERY C TO BOTH 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 1Z - CSM E~ECTRICA~ POWER SYSTEM 

CONDITION/MA~FUNCTION' PHASE ' RUL.ING , CuES/NOTES/COMMENTS REV ITEM 
~--+-----~-------------------------------------------------------------------------------------------------, , , , , , , , , 

12-42 LOSS OF BATTERY 
CHARGER 

'EO 'A. CONTINUE MISSION ' REF MAL.F PROC EPS-5 

RULE NUMBERS 1Z-43 
THROUGH 12-49 ARE 
RESERVED. 

, 
, , 
, 
'Tl.C 
I 

I , 
I 

'L.O 
I , 
I 

I , 
I 

I 

I , , 
, 
I , , , 

, 
, , 
I 

'B. , , , 
I 

'C. 
I , , 
I , , 
I 

I 

I 

I 

I , , , , 

ROTATE BATTERY C FOR , 
BURNS TO MAINTAIN , 
BALANCED BATTERIES , 

I 

NO-GO FOR L.OI , 
IF SUM OF TWO L.OWEST , 
ENTRY BATTERIES I 

L.ESS THAN 50 AMP HRS. I 

I 

NO-GO FOR UNDOCK I 

IF SUM OF TWO L.OWEST , 
ENTRY BATTER I ES , 
l.ESS THAN 44 AMP HR. I 

I , 
I 

I , , , 
I 

I 

I , , 

MISSION REV DATE SECTION GROUP 

APOLL.O 11 B 7/3/69 CSM EL.ECTRICAl. 
POWER SYSTEM 
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CHARGER 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 

REV ITEM CONDITIONIMALFUNCTION' PHASE ' RULING , CUESINOTESICOMMENTS 

I--+---t-------------------------------------------------------------------------------------------------, 
, , 

12-50 MAIN BUS TIE MOTOR ' 

I , , 
, 
, , SWITCH FAILURES ' 

A. ONE MOTOR SWITCH 'LAUNCH 'A.l. CONTINUE MISSION , FAILS OPEN ' 

B. ONE OR BOTH 
MOTOR SW FAILED 
CLOSED 

12-51 MAIN BUS SHORTED 
CAUSING FUEL CELL 
REVERSE CURRENT 
DISCONNECT 

, 
, , , , 
, , , 
, 
'ALL 

'ALL , , 
, , 
, 
, , , 
, , , 
, , 

(AI IF MOTOR SW ' 
AIC TIE BAT ' 
C TO MAIN ' 
BUS A. ' 

(BI IF MOTOR SW BIC ' 
TIE 8AT C TO ' 
MAIN BUS B. ' 

, 2. CONTINUE MISSION 
, CLOSE ALTERNATE 
, MOTOR SW AND USE 
, MAIN BUS TIE CB'S 
, AS MOTOR SWITCHES. 
, 
'B. CONTINUE MISSION 
, USE CS'S AS MOTOR 
, SWITCHES. , 
, , , 
, , , , , , , 

'A.2. BATTERIES MUST BE CHARGED 
, THROUGH OPEN MOTOR SW. LEAVE BAT 
, RLY CB CLOSED FOR CHARGING. , , , 
, , , 
'B. IF BOTH MOTOR SWITCHES FAIL. 
, CLOSED. BATTERIES CANNOT BE CHARGED. , , , , , 
, , 
, , 

A. FUEL CELL 2 'LAUNCH 'A.l. CONTINUE MISSION , , A.l. GREATER THAN §} AMPS SHORT ON 
, MAIN B WILL CAUSE REVERSE DISCONNECT 
, DURING L.AUNCH 

DISCONNECTS FROM ' 
MAIN A ' 

(AI PLACE EDS 
AUTOIOFF TO OFF. , MALF EPS-3. 

(BI FIC 2 TO BUS A 
ONLY. 

(c I TIE BAT C TO 
MAIN A. 

(DI INVERTER 3 TO AC ' 
BUS 2. MAIN A. ' 

, (EI POWER DOWN MAIN ' 
, BUS B. ' , , 
'DOl A.2. ENTER NEXT BEST PTP- , 
, 'NO GO FOR POI ' 
" , 
'POWERED 'A.3. CONTINUE MISSION- , 
'DESCENT' NO GO FOR LUNAR STAY , , 
'ALL , 'A.4. ENTER NEXT BEST PTP 

, IF BUS NOT RESTORED , 
'A.4. REF MALF PROC EPS 5SR-1 , 

, , , , POWER DOWN MAIN BUS , , B. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 CSM ELECTRICAL 
POWER SYSTEM 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 

CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~----------------------------------------------------------------~--------------------------------, , , , 

12-51 
CONT 

, , , , , , 
B. FUEL CELL 2 'LAUNCH 'B.1. CONTINUE MISSION , 

DISCONNECTS FROM ' , , 
MAIN B , , (A) PLACE EDS , B.1. GREATER THAN 79 AMPS SHORT ON , , AUTO/OFF· TO OFF. , MAIN A WILL CAUSE REVERSE DISCONNECT • • • DURING LAUNCH , , (B) FC 2 TO BUS B , , , ONLY, , , , , , , (Cl TIE BAT C TO , , , MAIN BUS B, , , , , , , (D) INVERTER 3 TO AC , , , BUS 1, MAIN B. , , , , , , (E) POWER DOWN MAIN , , , BUS A. , , , , , , (F) TVC GIMBAL DRIVE , , I (P,Yl-2, I , , , , , (G) GIMBAL MOTOR , , I CONTROL. (YAW 2, , , , PITCH 2) BAT B OPEN , , , FOLLOWING GIMBAL, , , , MOTOR TURN ON. , , , , 

'DOl 'B.2, ENTER NEXT BEST PTP- , , , NO GO FOR POI , , , , 
'POWERED 'B.3, CONTINUE MISSION- , 
'DESCENT , NO GO FOR LUNAR STAY , , , , 
'ALL 'B.4. ENTER NEXT BEST PTP , , , IF BUS NOT RESTORED. , , , , , , POWER DOWN MAIN BUS , , , A , , , , 

C. MAIN BUS SHORTED 'LAUNCH 'C.l. ABORT , C.l. FAILURE OF MOTOR SWITCH TO 
GREATER THAN 25 AMPS'DOI , , DISCONNECT FROM SHORTED BUS 
AND FUEL CELLS , , 2. ENTER NEXT BEST PTP IF' INDICATED BY 
CANNOT BE 
DISCONNECTED 
SHORTED BUS. 

, , MN BUS NOT RESTORED- , GRAY. 
FROM , , NO GO FOR POI. RETAIN , , , LM DESCENT STAGE FOR , , , TEl , , , , 

, POWERED , 3, CONTINUE MISSION- , 
'DESCENT , NO GO FOR LUNAR STAY , , , IF MN BUS NOT , , , RESTORED. , , , , 
'ALL , 4. ENTER NEXT BEST PTP , C.4. IF FUEL , , IF MAIN BUS NOT , SHORTED, CLOSE , , RESTORED. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 CSM ELECTRICAL 
POWER SYSTEM 
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.. 
REV ITEM ONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 

PHASE RULING , CUES/NOTES/COMMENTS 

~--~----~--------------------7---------7---------------------------7-------------------------------------

12-52 A. BATTERY BUS 
SHORTED IS GREATER 
THAN 5 AMPS 

, LAUNCH , 
, 
I , 
, , 
, 
, , , 
, 
, , 
'DOl , 
, , 
, 

'A.l. CONTINUE MISSION 

CAl PLACE EDS 
AUTO/OFF TO OFF. 

(Bl OPEN ASSOCIATED 
MAIN BUS TO BAT BUS 
CB, 

(CJ TIE BAT C TO 
ASSOCIATED MAIN 
BUS, 

2, ENTER NEXT BEST PTP
NO GO FOR POI 
RETAIN LM DESCENT 
STAGE FOR TEl 

, , 
, A.l. GREATER THAN 22 AMPS WILL CAUSE 
, BATTERY BUS VOLTAGE TO BE GREATER 
, THAN OR EQUAL TO MAIN BUS VOLTAGE. , , 
, 
, 
, 
, , , , 
, , 
, , 
, 
, 
, 

'POWERED ' 3. CONTINUE MISSION- , 
'DESCENT' NO GO FOR LUNAR STAY , 
" , 
'ALL '4. ENTER NEXT BEST PTP 'A.4. REMOVE POWER FROM BUS, IF 
, 'IF BUS NOT RESTORED 'SHORTED LESS THAN OR EQUAL TO 10 
" I AMPS. POWER BUS JUST PRIOR TO ENTRY 
" I TO MAINTAIN SECS REDUNDANCY. 

B. BATTERY BUS 'ALL 'B. CONTINUE MISSION 
SHORTED LESS THAN' , REMOVE POWER FROM BUS 

, EXCEPT FOR MANEUVERS 5 AMPS ' 

12-53 BATTERY RELAY BUS 
SHORTED 
A. SHORT GREATER 

THAN 2.0 AMPS 

, AND ENTRY , , 
I , 
I , 
, , , , , , , , 
'LAUNCH , 'A,l. CONTINUE MISSION , 
'UNDOCKED/' 
'DOlI ' 
'POWERED ' 
'DESCENT ' 
'ALL ' , , 

2, CONTINUE MISSION. 
NO GO FOR LUNAR STAY 

3, ENTER NEXT BEST PTP 
OPEN BATTERY BUS TO 
BATTERY RELAY BUS 
CB'S. 

B. SHORT LESS THAN 'ALL 'B,CONTINUE MISSION , 2.0 AMPS ' 

MISSION 

, , 
, , , 
, , 

, , 
, , , , , 

REV DATE SECTION GROUP 

, A,2, UNDOCKING MAY BE PERFORMED, , , , 
'A.3, REF MALF PROC EPS-SSR-2 
, , , 
'B. PLACE BATTERY A ONLY TO BAT 
'RELAY BUS AND CHARGE BAT B 
, CONTINUOUSLY WITH BAT B powER ENTRY 
, AND POST LANDING CB OPEN. CONSIDER 
'BATTERY CHARGER LOST FOR MISSION 
, PLANNING. MALF EPS SSR-2 
I , , 

PAGE 
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REV ITEM 
t---+--~ 

l2-54 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM E~ECTRICA~ POWER SYSTEM 

CONDITION/MA~FUNCTION' PHASE ' RU~ING , CUESINOTESICOMMENTS 
-------------------------------------------------------------------------------------------------

A. ~OSS OF ONE 
BATTERY BUS. 
BUS. 'UNAB I.E 
POWER BUS) 

, , 
'~AUNCH 

MAIN' 
TO '001 , 

, , , 

, , , , 
'A.l. CONTINUE MISSION ' , , 
, 2. ENTER NEXT BEST PTP- , 
, NO GO FOR PDI. RETAIN' 
, ~M DESCENT STAGE ' 
, FOR TEl. ' 

'POWERED ' 3. CONTINUE MISSION- , 
'DESCENT' NO GO FOR ~UNAR STAY , 

'ALL , 4. ENTER NEXT BEST PTP 
" , 

B. ~OSS OF BATTERY '~AUNCH 'B.l. CONTINUE MISSION ' 
RELAY BUS (UNABLE" , 
TO POWER BUS 'UNDOCKEDI' 2. CONTINUE MISSION ' B.2. UNDOCKING MAY BE PERFORMED 

'DOli ' NO GO FOR LUNAR STAY , 
'POWERED ' , 
'DESCENT I , 
I , 
'ALI. , 3. ENTER NEXT BEST PTP. 
I , , , 
I , , I 

RULE NUMBERS 12-5~ 
, , 

THROUGH 12-59 ARE , , 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 CSM ELECTRICAL DC 
DISTRIBUTION 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 

REV ITEM ONDITION/MALFUNCTlON' PHASE ' RULING , CUES/NOTES/COMMENTS 

, 
12-60 

12-61 

12-62 

, , , , , , 
LOSS OF TWO 'LAUNCH 'A. 
INVERTER'S , , 

'001 'B. , , , , , , 
'POWERED 'C. 
'DESCENT , , , 
'ALL 'D. , , , , , , , , , , , , 

LOSS OF ONE AC BUS 'LAUNCH 'A. 
(TWO PHASES CANNOT , , 
BE MAINTAINED 'DOl 'B. 
GREATER THAN 95 VAC) , , , , , , 

, POWERED ' C. 
'DESCENT , , , 
'ALL 'D. , , , , , , 
, , , , 

LOSS OF BOTH AC 'LAUNCH ' A. 
BUSES , , , , , , , , , , , , , , , , 

'POWERED 'B. 
'DESCENT , , , 
'AL.L. 'C. , , , , 
, , , , 
, , , , , , , , , , , , 
, , , , , , 

RULE NUMBERS 12-63 , , 
THROUGH 12-69 ARE , , 
RESERVED. , , 

MISSION REV DATE 

CONTINUE MISSION 

ENTER NEXT BEST PTP- 'PLACE REMAINING INVERTER ON BOTH AC 
NO GO FOR POI. RETAIN LM' BUSES. 
DESCENT STAGE FOR TEl ' 

CONTINUE MISSION- , 
NO GO FOR LUNAR STAY , 

ENTER NEXT BEST PTP 

CONTINUE MISSION 

, 
'D. CONSIDERATION WILL BE GIVEN TO 
, RETAINING LM FOR SYSTEM BACKUP. , 

ENTER NEXT BEST PTP- , 
NO GO FOR POI. RETAIN LM' 
DESCENT STAGE FOR TEl ' 

CONTINUE MISSION
NO GO FOR LUNAR STAY 

ENTER NEXT BEST PTP 

ABORT MODE I OR MODE 
II 

1. OPEN DIRECT 02 FOR 
SUIT VENTILATION. 

2. IF AFTER MODE II. 
ENTER PTP 2-1. 

, D. REF MALF PROC EPS-l , , , , , 
, A. REF MR---, , , , 
, 
'A.2. INITIATE CONTINUOUS FC H2 
, PURGE FOR COOLING. 

CONTINUE MISSION- , , , 
ENTER NEXT BEST PTP OR 'C.l. USE LM SYSTEMS (IF AVAIL.ABLE) 
ATP , FOR AC POWERED FUNCTIONS TO ENTRY. 

IF SUITED. REMOVE 
HELMET AND GLOVES. 
IF TIME PERMITS. 
REMOVE SUITS. IF CABIN 
DEPRESSURIZED, USE 
DIRECT 02 uNTIL CABIN 
IS REPRESSURIZED. 

SECTION GROUP 

'2. FOR CSM ONLY, ENTER WITHIN 1-1/2 
'HOURS. INITIATE CONTINUOUS FC H2 
, PURGE FOR COOLING. , , , 
, , , , , , , , 

PAGE 
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REV ITEM 

12-70 

NASA - Ma n n ed Spacecraft Center 

MISSION RULES 

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONCLUDED 

--------------------------------
I INSTRUMENTATION REQUIREMENTS I 

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

MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS 

AC BUS 1 PHASE A VAC ce0200V METER SEPARATE 
AC BUS 1 PHASE B VAC ------ METER ---------. 
AC BUS 1 PHASE C VAC ------- METER -----------

COMMON 
METER 

AC BUS 2 PHASE A 'lAC ec0203v METER SEPARATE 
AC BUS 2 PHASE B VAC -----.- METER ---------
AC BUS 2 PHASE C VAC --.-.-- METER ----------. 
MAIN BUS A VDC CC0206V METER SEPARATE 
MAIN BUS B VDC ce0207V METER SEPARATE 
BAT BUS A VDC ce0210V METER SEPARATE 
BAT BUS B VDC ce0211V METER SEPARATE 
BAT RELAY BUS VDC ce0232V METER SEPARATE 

BAT A CURRENT CC0222C METER COMMON 
BAT B CURRENT CC0223C METER COMMON 
BAT C CURRENT CC0224C METER COMMON 

FC 1 CURRENT SC2lUC METER COMMON 
FC 1 02 FLO SC2141R METER COMMON 
FC 1 H2 Fl..O SC2139R METER COMMON 

FC 2 CURRENT SC2114C METER COMMON 
FC 2 02 FLO SC2142R METER COMMON 
FC 2 H2 FLO SC2140R METER COMMON 

FC 3 CURRENT SC2115C METER COMMON 
FC :3 02 Fl..O SC2144R METER COMMON 
FC 3 H2 FLO SC2141R METER COMMON 

BAT CHARGER CURRENT SC0215C METER COMMON 

FC 1 SKIN TEMP SC2084T METER COMMON 
FC 2 SKIN TEMP SC2085T METER COMMON 
FC 3 SKIN TEMP SC2086T METER COMMON 

FC 1 COND TEMP SC208lT METER COMMON 
FC 2 COND TEMP SC2082T METER COMMON 
FC :3 COND TEMP SC2083T METER COMMON 

FC 1 RAD OuT TEMP SC20e7T METER COMMON 
FC 2 RAD OuT TEMP SC2088T METER COMMON 
FC :3 RAD OuT TEMP SC2089T METER COMMON 

BAT MANIFOI..D PRESS ------ METER ----. 
INV 1 TEMP ce0175T MCWS COMMON 
INV 2 TEMP ce0176T MCWS COMMON 
INV :3 TEMP ceOl77T MCWS COMMON 
FC 1 PH SC2160X TAI..KBACK COMMON 
FC 2 PH SC2161X TALKBACK COMMON 
FC 3 PH SC2162X TALKBACK COMMON 

NOTE--- USE BAT C IN LIEU OF BATTERY WITH LOST INST 

MISSION REV DATE SECTION 

APOl..1..0 11 FNL 5/16/69 CSM ELECTRICAL 
POWER SYSTEM 

GROUP 

INSTR REQ 

CATEGORY 

HIGHI..Y DESIRABLE 
HIGHI..Y DESIRABLE 
HIGHLY DESIRABI..E 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

1 OF 2 
MANDATORY 

HIGHI..Y DESIRABLE 
HIGHLY DESIRABLE 
HIGHI..Y DESIRABLE 

2 OF 3 MANDATORY 

1 OF 3 MANDATORY 

1 OF 3 MANDATORY 

1 OF :3 MANDATORY 

HIGHLY DESIRABLE 

HIGHI..Y DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY Dt:SIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

pAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 13 - DOCKING AND UMel~IC~~ 

I GENERA~ I 

13-1 THREE GOOD DOCKING RING ~ATCHES 120 DEG. APART ARE REQUIRED fOR AN IVT. 

RULE 13-2 IS RESERVED. 

13-3 DOCKED SPS OR DPS BURNS REQUIRE AT ~EAST NINE GOOD DOCKING RING ~ATCHES. 

13-4 MANNED UNDOCKING OPERATIONS WI~~ BE TERMINATED fOR ANY f~I~URE OF A DOCKING RING ~ATCH TO 
RELEASE. NO ATTEMPT wIL~ BE MADE TO DISASSEMB~E A DOCKI~G RING ~ATCH. 

13-5 WITH FAILUR~ OF THE CSM fOWARD HATCH PRIMARY ~OCK/UN~OCKED MECHANISM. THE NOMINA~ MISSION WI~~ 
BE PERFORMED USING THE SECONDARY ~OCK/UN~OCK MECHANisM. 

13-6 ~OSS Of viSUAL DOCKING AIDS (COAS AND TARGETS' WIL~ NOT INHIBIT DOCKING AND UNDOCKING. 

13-7 IF THE DOCkiNG PROBE FAI~S TO INDICATE EXTENSION OR IF BOTH TALK BACK INDICATORS* ARE BARBER 
PO~E. TD&E WI~L BE ATTEMPTED. 

*NOTE~--THE ONLY DOCKING PROBE INSTRUMENTATION CONSISTS OF TWO TALK BACK INDICATORS IN THE CSM. 

RULE NUMBERS 13-8 THROUGH 
13-10 ARE RESERVED 

MISSION REV DATE SECTION 

APOL~O 11 B 7/3/69 DOCKING AND 
UMBI~ICAI,. 

GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 13 - DOCKING AND UMBl~ICA~ 

, MANAGEMENT ,t 

13-11 FOR MI~FIRE OF A DOCKING RETRACT SQUIB. THE REMAINING S~UIB jN THE SAME sYSTEM WILL BE US~D TO 
ATTEMPT COMPLETION OF DOCKING. TWO NITROGEN BOTT~ES REMAINING ARE NORMA~LY REQUIRED TO ALLOW 
UNDOCKING--HOWEVER. ~ASED ON THE FAILURE MODE. CONSIDERATION WILL BE GIVEN TO UNDOCKING WITH ONE 
NITROGEN BOTTLE REMAINING IN AN OPERABLE SYSTEM. 

13-12 THE CM FORWARD AND ~M UPPER HATCH NORMALLY WI~L BE INSTALLED FOR ANY TYPE OF MANEUVER O~ 
DOCKING. 

13-13 DURING OPERATIONS WH~N CM/LM DOCKED STATUS IS MAINTAINED BY PROBE PR~LOAD ONLY (DOCKING LATCHES 
COCKED) CM/LM THRUSTER ACTiVITY ABOUT CM/LM X-AXIS IS LIMITED AS FOLLOWS---

TUNNEL PRESSuRE PSIA 

GREATER THAN 1.5 PSIA 

BETWEEN 0 AND 1.5 PSIA 

o PSIA 

COMBINED CM/LM ACTIvE THRUSTERS 

INHIBIT ALL CSM ROLL AND LM YAW CONTROL 

NO MORE THAN 2 JETTS 

NO MORE THAN 4 JETTS 

13-14 LOW PROBE TEMPERATURE WILL NOT INHIBIT DOCKING ATTEMPTS. 

RULE NUMBERS 13-15 THROUGH 
13-19 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 B 7/3/69 DOCKING AND 
UMBILICAL 

GROUP 

MANAGEMENT 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 13 - DOCKING AND UMBILICAL 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RUi.I NG CUES/NOTES/COMMENTS 

~--~----~---------------------;---------~-------------------------~---------------------------------------, , , , 

13-20 FAILURE TO ACHIEvE 'DOCKED 
OR MAINTAIN POWER ' 
TO X-LUNAR BUS ' 
LOADS FROM CSM ' , 

• SPECIFIC MISSION RULES I 

'CONTINUE MISSION -

'1. INSURE LM DESCENT 
, BATT.ERY LOW VOLTAGE 
, TAPS - ON 

, • NOMINAL MISSION MAY BE PERFORMED 
, BECAUSE ECA THERMAL CONSTRAINTS WILL 
I NOT BE VIOLATED WITH DESCENT ECA 
, CIRCUIT BREAKERS OPEN. OVER CURRENT 
, PROTECTION, HOWEVER. IS LOST UNTIL 
, THESE CIRCUIT BREAKERS ARE CLOSED. 

, , , , , , , , , , 
I , 

, 
'2. , OPEN LM CB (11l & CB 'EXTRA DESCENT AMP HOURS USED MAY 

, 
, , 

13-21 FAILURE TO ACHIEVE 'TD.E 
S-IVB/LM SEPARATION I 

OR FAILURE TO MATE I 

LM UMBILICALS (P23 ' 
AND P24) I , , , 

I 

I 

13-22 FAILURE TO ACHIEvE 'DOCKED 
CSMILM FINAL I 

SEPARATION I 
I , 
, , 
I , 
I , , 
I , , 

(16) EPS---DES ECA , AFFECT LUNAR STAY TIME. , CIRCUIT BREAKERS WITHIN ' , 6 HOURS OF THE TIME THE I , 
DESCENT BATTERIES WERE ' , TURNED ON. ' , 

'3. CLOSE LM CB (11) & CB ' 
, (16) EPS---DES ECA ' 
, CIRCUIT BREAKERS AT ' 
, FIRST PLANNED MANNING. ' , , 

'PERFORM CSM/LM FINAL SEP , , , 
, , 
, , , 
, 
'MUST PERFORM NORMAL 
'UNDOCKING , , 
'A. RETRIEVE PROBE AND 
I DROGUE AND INSTALL. 
, I 

Ie. A~1ER ·U~DOCKiN~. 
, DEPRESS CSM AND 
, JETTISON PROBE 
, OVERBOARD. , , , , 

'S-IVB/LM SEP CANNOT BE ACHIEVED 
'WITHOUT MATING AT LEAST ONE 
, UMBILICAL. 

, POWER CAN BE SWITCHED AND MAINTAINED 
, WITH EITHER PLUG. 

, 
• 
I , , , , , 
, , 
j 

, , 

, , , , , , , 
, 

13-23 FAILURE TO INDICATE 'TD&E 'A. CONTINUE MISSION 
DOCKING PROBE EXTEND' 'ATTEMPT TD&E 
OR BOTH TALK BACK' , 
INDICATORS ARE' , 
BARBER POLE. 'UNDOCKED 'B. CONTINUE MISSION 

13-24 CANNOT REMOVE CSM 
FORWARD HATCH 

MISSION 

, 'ATTEMPT DOCKING , , 
, , , , 
'TD.E , 
t 

'DOCKED , , , 
t , , , , 

, , , , 
'A. PERFORM CSM/LM FINAL 
, SEP 

'B. PERFORM CSM/LM FINAL 
, SEP , 

IF LM MANNED. PERFORM 
EVT TO CSM. 

REV DATE SECTION GROUP 

• DOCKING RING TUNNEL STRUCTURE DAMAGE 
, MAY OCCuR TO THE EXTENT THAT TUNNEL 
, PRESSURE CAN NOT BE MAINTAINED. , , , , 
, , , , , , , , , , 
, , , , , , 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 13 - DOCKING AND UMBI~ICA~ 

REV ITEM CONDITION/MAI.FUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
1--+--... ---------------------;---------------------------------------------------------------------------, , 

I 

13-25 CANNOT REMOVE 
DOCKING 
PROBE. LM DROGUE. 
AND/OR ~M UPPER 
HATCH. 

, , 
'DOCKED , , 
, , , , , , , 

13-26 FAILURE TO RELEASE 'DOCKED 
CAPTURE LATCHES ' 

13-27 PRIMARY FORWARD 
HATCH LOCK/UNLOCK 
MECHANISM 
INOPERATIVE 

, , , , , 
'ALI. , , , , , 

13-28 FAILURE TO REINSTAI.I.'TD.E 
CSM FORWARD HATCH 'DOCKED , , , 

, , 
, 

13-29 FAILURE TO REINSTALI.'DOCKED 
PROBE AND/OR DROGUE , 
OR FAILURE TO CLOSE , 
LM UPPER HATCH , , 

, 
, 
\ 
I 

13-30 LOSS OF PRIMARY 'DOCKED 
OR SECONDARY , 
DOCKING SYSTEM , 

, , 
, , 

, , 
'CONTINUE MISSION , , 
'PERFORM EVT IF ~M , 
, , , , , 
'REDOCK , , , , , , 
'CONTINUE MISS10N , , 
, , , , 
, , 
'CONTINUE MISSION , 
, ENTER IN SUITS 

'NO UNDOCKING , 
, , , , 
, 
I 
'CONTINUE MISSION 

MANNED 

'BASED ON F~I~URE MODE. 
'CONSIDERATION wiLL BE 
'GIVEN TO UNDOCKING WITH 
'ONE GN2 BOTTLE REMAINING 
'IN AN OPERABLE SYSTEM. , 

, , , SPS AND SM RCS MANEUVERS , PERFORMED , 
, , , 
, , 
, , , , 
I , , 
• , , , , , , 
, , ,. 
, 
, REF BACKUP PROCEDURES , , , , 
, , , 
, , , , 
, , 
, 
I 
I , , , , , 
, , 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

14-1 LAUNCH 

NASA - Manned Spacecraft Center 
MISSION RULES 

sECTION 14 * CSM SEQUENTIAL 

I GENERAL I 

THERE ARE NO SEQUENTIAL MALFUNCTIONS FOR WHICH LAUNCH WILL BE TERMINATED. 

14*2 IF AN ENTRY BATTERY IS LOST. THE EDS WILL BE FLOWN OPEN LOOP. 

14-3 ALL MISSION PHASES EXCEPT LUNAR ORBIT 

TO CONTINUE THE MISSION. BOTH PYRO BUSES AND BOTH LOGIC BUSES ARE REQUIRED. 

14-4 POWERED DESCENT 

THERE ARE NO CSM SEQUENTIAL SYSTEM FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED 

14~~ S£QUENTIAL ~OGIC aus IS CONSIDERED FAILED IF---

A. VOLTAGE IS LESS THAN 22 VDC AND UNABLE TO ACTIVATE RCS ENABLE ANDIOR SLA SEP RELAYS 
ICD0170X AND lOR CD0123X SYSTEM A. CD0171X AND lOR CD0124X SYSTEM Bl. 

B. LOGIC BUS SHORTED GREATER THAN 10 AMPS. 

14-6 PYRO BUS IS CONSIDERED FAILED IF---

A. SHORTED GREATER THAN 10 AMPS. 

e. FAILURE TO PERFORM ANY SEQUENTIAL FuNCTION WITH SUSPECTED FAILED PYRO SYSTEM. 

RULE NUMBERS 14-7 THROUGH 
14-9 ARE RESERVED 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 CSM SEQUENTIAL GENERAL 
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REV ITEM 

14-10 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 14 - CSM SEQUENTIAL 

--------------
I MANAGEMENT I 

--------------
ARMING OF THE SEQUENTIAL SYSTEM WILL BE PERFORMED WHILE IN CONTACT 

SITE. THE FLIGHT CREW WILL ARM THE LOGIC BUSES AND STANO BY FOR A GO 
WITH ARMING THE PYRO BUSES. 

RULE NUMBERS 14-11 THROUGH 
14-19 ARE RESERVED 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/6~ CSM SEQUENTIAL MANAGEMENT 

WITH A GROUND TELEMETRY 
FROM THE GROUND TO PROCEED 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 14 - CSM SEQUENTIAL 

REV ITEM ONDlTION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
I--+--of"'------------------------------------------------------------------------------------------------

14-20 SEQUENTIAL LOGIC BUS' 
A OR B LESS THAN OR ' 
EQUAL TO 22 VDC AND ' 
UNABLE TO ACTIVATE ' 
RCS ENABLE AND/OR ' 
SLA SEP RELAYS ' 

'LAUNCH , , , 
'EO 
'TLC , , 
'LUNAR 
'ORBIT / 
'LUNAR 
'STAY , , 
, , , 

14-21 PYRO SUS A OR S LESS' 
THAN OR EQUAL TO 35 ' 
VDC ' 

A. SHORTED GREATER 
THAN 10 AMPS 

'LAUNCH , , 

, SPECIFIC MISSION RULES ' 

, C00170X ANDIOR CD0123X SYSTEM A. 
, CD0171X AND/OR CD0124X SYSTEM B , , , , 

'A. CONTINUE MISSION ' 
, ENTER 3-1 IF BUS NOT ' 
, RESTORED ' , , 
'B, TERMINATE OPERATIONS ' 
, ENTER NEXT BEST PTP IF ' 
, BUS NOT RESTORED ' , , 
'C. CONTINUE MISSION ' , , , , , , , , , , 
, , , , , , 

'A.1, CONTINUE MISSION , , 
'EO '2. TERMINATE OPERATIONS 'A.2. USE BATTERY TIE FOR PYRO POWER 
'TLC ' ENTER NEXT BEST PTP 'TO AFFECTED BUS I, , 
'LUNAR 
'ORBIT/ 
'LUNAR 
'STAY , , 

B. SHORTED LESS THAN'ALL 
10 AMPS ' 

C. PYRO BUS TM READS'LAUNCH 
o VDC AND PYRO ' 
BAT ONBOARD ' 
GREATER THAN 35 ' 
VDC ' 

'ALL , , , , , , , 
, 
, , , 
, , , 
, 
, 

'3. CONTINUE MISSION 
, , , , 
'e. CONTINUE MISsION , , 
'C.1. CONTINUE MISSION , 
, , , , 2. ATTEMPT FUNCTION , USING , SUSPECTED FAILED , ONLY--, 
, (AI IF FUNCTION 

BUS 

, NORMAL, CONTINUE , MISSION , 
, (Bl IF FUNCTION DOEs , NOT WORK , NORMALLY, ENTER , NEXT BEST PTP , , 
, , 

MISSION REV DATE SECTION GROUP 

'B. USE BATTERY TIE FOR PYRO POWER 
, TO AFFECTED BUS , 
, , 
, , , , , , 
, 
, , 
'C.2. ASSUME 
, GREATER THAN 
, IF ENTRY BAT 
, SAT. VOLTAGE 
, = TO BAT BUS 

PAGE 

PYRO SAT VERIFIED 
35 VOC PRIOR TO ARMING. 
USED IN LIEU OF PYRO 
SHOULD BE APPROXIMATELY 
VOL TAGE. 

APOLLO 11 FNL 5/16/69 CSM SEQUENTIAL SPECIFIC 



REV ITEM CONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 14 - CSM SEQUENTIAL 

PHASE RULING CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7-------------------------7---------------------------------------

" , , 
14-22 TELEMETRY INDICATES 'LAUNCH 

AN EDS VOTE INPUT 1,' 
'CONTINUE MISSION , , PARAMETERS ARE CD0132X, CD0135X, AND 

, CD0134X RESPECTIVELY. 
2, OR 3 ' , , , , , 

, , , , , , , , , , , , 

, 
'A. IF ANY ENTRY BATTERY 
, LESS THAN 22 VDC. EDS 
, AUTO/OFF SWITCH TO OFF , 
'B. , , , 

ALL ENTRY BATTERIES 
GREATER THAN 22 VDC--
CHECK CORRESPONDING 
EDS 
CB'S 1. 2, OR 3 CLOSED 

, 
'A. BAT C VOLTAGE CAN ONLY BE 
, MONITORED ONBOARD , , , , , , 
, , , , , , , , , 

14-23 LET JETTISON MOTOR 'LAUNCH 'CONTINUE MISSION ' 
DOES NOT FIRE ' 'ATTEMPT JETTISON PER CREW ' 

14-24 SMJC ACTIVATES 
PREMATURELY 

, 
, , , , , 
'DOl 

'CHECKLIST EMERGENCY , 
'PROCEDURE ' , , 

'A. ENTER NEXT BEST PTP- , 
, NO GO FOR PDI. RETAIN ' 
, LM DESCENT STAGE FOR TEl' , , 

'POWERED 'B. CONTINUE MISSION
'DESCENT ' NO GO FOR LUNAR STAY , , , , 
" , 
'ALL 'C. ENTER NEXT BEST PTP , 
" , 
, , 1. TERMINATE OPERATIONS 'C.l. USE GOOD SEQUENTIAL SYSTEM IF 
, 'AND POWER DOWN ' IN CONTACT WITH MSFN, ARMING OF 
, 'AFFECTED MAIN BUS. 00 ' LOGIC BUSES WILL INDICATE WHICH MAIN 
, 'NOT ARM AFFECTED PYRO ' BUS MUST BE POWERED DOWN. MAIN A IF 
, 'BUS ' SYSTEM A CM/SM SEPt ·MAIN B IF 
" , SYSTEM B CM/SM SEP EVENT IS 
" , ACTIVATED. 

, 2. IF UNDOCKED, RETURN TO' C.2. USE GOOD SEQUENTIAL SYSTEM 
, CSM AND PERFORM ' 
, CSM/LM FINAL SEP , , , 
, 3. REPOWER AFFECTED MAIN ' 
, BUS AFTER CM/SM SEP , , , , , , , , , , , , 

14-25 ACTIVATED CM RCS 'ALL 'CONTINUE , MISSION , CD0173X ANDIOR CD0174X 
PRESS LOGIC RELAYS. ' , 

MISSION 

, 
, , 
, , , 

'A. , , , 
PRIOR TO CM RCS 
PRESS---DO NOT ARM 
RESPECTIVE PYRO BUS 

, (FOR BOTH INDICATIONS 
, PERFORM SLA SEP WITH 
, SECS ARM CB'S OPEN.) , 
'B. AT CM RCS PRESS---ARM 
, RESPECTIVE PYRO BUS , , , , 

REV DATE SECTION GROUP 
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REV ITEM 
1--+---1 

" 
14-26 

14-27 

14-28 

14-40 

14-41 

I 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 14 - CSM SEQUENTIAL 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, , t 

I , I 

ACTIVATED SLA DEPLOY'ALL 'CONTINUE MISSION ' CD0123X AND/OR CD0124X 
LOGIC RELAYS , , , , 'A. PRIOR TO SLA SEP---OO , , , NOT ARM RESPECTIVE , , , PYRO BUS , 

, , I , 'B. FOR SLA SEP---ARM , , , RESPECTIVE PYRO BUS , , , FIRST , 
I , , , , , , , , , , , , , , 

UNABLE TO PERFORM tTLC 'ENTER NEXT BEST PTP , REF MR---
SLA SEPARATION , , , , , , , , , , , , , , , , , I 

LOST GROUND TO 'ALL 'CONTINUE MISSION , ARMING SYSTEM WITH VOLTAGE GREATER 
RESISTOR NETWORK , 'DO NOT ARM AFFECTED I THAN 18 VDC MAY RESuLT IN PERMANENT 
FOR LOGIC OR PYRO , 'SYSTEM UNTIL SEQ GO/NO-GO I LOSS OF THAT PAM TRAIN. 
BUS VOLTS , 'PRIOR TO ENTRY UNLESS , 
MEASUREMENTS , 'OTHER PYRO SYSTEM FAILS. , , , , , , I , , , 
RULE NUMBERS 14-29 , , I 

THROUGH 14-39 ARE , , , 
RESERVED. , , , , , , 

ACTIVATED APEX 'LUNAR 'A. CONTINUE MISSION ' DETECTED AT SE(;S POWER UP (CD0230X 
JETTISON LOGIC: 'ORBll 'DO NOT ARM PYRO BUSES ' AND CD023Xl 
RELAYS 'LUNAR 'UNTIL MALFUN(;TION HAS , 

'STAY 'BEEN ISOLATED , , , , 
'ALL 'B. ENTER. NEXT BEST PTP , ,- . 'DO N0-1 ARM "YRo-·BUSE$~ .. , 'UNTIL MALFUNTION , , 'HAS BEEN ISOLATED. , , , , , , , , t , , , , , , , 

ACTIVATED DROGUE 'LUNAR 'A. CONTINUE MISSION , MAY BE DETECTED AT ANY TIME ICEOO01X 
CHUTE DEPLOY LOGIC 'ORBIT/ 'DO NOT ARM PYRO BUSES • AND lOR CEOO02XI 
RELAYS 'LUNAR 'UNTIL MALFUNCTION HAS , 

'STAY 'BEEN ISOLATED , , , , 
'ALL 'B. ENTER NEXT BEST PTP. , , , , , 'DO NOT ARM PYRO BUSES , 
• 'UNTIL MALFUNCTION , 
• 'HAS BEEN ISOLATED • , , , , , • I , , , , • , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 CSM SEQUENTIAL SPACI~IC 



REV ITEM 
, 
, 

14-42 

ONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 14 - CSM SEQUENTIA~ 

PHASE , RULING , CUES/NOTES/COMMENTS 
------------------------------------------------------------------------------------------------, , , , , , , , , 
ACTI VATED PI LOT 'LUNAR 'A. CONTINUE MISSION , DETECTED AT SECS POWER UP PRIOR TO 
CHUTE DEPLOY LOGIC 'ORBIT/ 'DO NOT ARM PYRO BUSES , ENTRY (CE0003X AND lOR CEOOO4X) WITH 
RELAYS '~UNAR 'UNTIL MALFUNCTION HAS , ELSBAT A(BI CB CLOSED 

'STAY 'BEEN ISOLATED , , , , 
'ALL 'B. ENTER NEXT BEST PTP , , 'DO NOT ARM PYRO BUSES , , 'UNTIL MALFUNCTION HAS , , 'BEE"N ISOLATED , , , , , , , , , , , , , 

RULE NUMBERS 14-43 , , , 
THROUGH 14-49 ARE , , , 
RESERVED. , , , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 CSM SEQUENTI AL SPECIFIC 
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REV ITEM 

14-50 ME AS DESCRIPTION 

PYRO BUS A VOLTS 
PYRO BUS B VOLTS 

SEQ LOGIC BUS A VOI.TS 
SEQ LOGIC BUS B VOI.TS 

APEX JET A 
APEX JET B 

DROGUE DEPLOY A 
DROGUE DEPL.OY B 

PILOT CHUTE DEPLOY A 
PILOT CHUTE DEPLOY B 

SLA SEP RELAY A 
RCS/SCS ACTIVATE A 

SLA SEP RELAY B 
RCS/SCS ACTIVATE B 

CM Res PRESS SIG A 
CM RCS PRESS SIG B 

CM-SM SEP RELAY A 
CM-SM SEP REL.AY B 

CREW ABORT A 
CREW ABORT B 

EDS ABORT VOTE 1 
EDS ABORT VOTE 2 
EDS ABORT VOTE 3 

EDS ABORT A 
EOS ABORT B 

MAIN CHUTE DISC A 
MAIN CHUTE DISC B 

EDS ABORT REQ A 
EDS ABORT REQ B 

DOCKING PROBE TEMP 

CSM-L.M LOCK RING 
SEP RELAY A 
CSM-L.M 1.0CK RING 
SEP RELAY B 
LM CURRENT 

MISSION 

APOL.L.O 11 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 14 - CSM SEQUENTIAL - CONCLUDED 

--------------------------------
INSTRUMENTATION REQuiREMENTS 

--------------------------------
PCM ONBOARD TRANSDUCERS 

eDOO05V --.-- ------
CDOO06V ----- ------
CD0200V ----- ------
CD0201V ----- - .. ----

,CD0230X ----- ------
CD0231X ----- ------
CEOO01X --_ ... - ------
CEOO02X ----- ------
CEOO03X ---- ------
CEOOO4X ----- ------
CD0123X ----- ------
CD0170X ----- ------
eD0124X ----- ------
CDOl71X ----- ------
CDOl73X ----- ------
CD0174X ----- ------
CD0023X ----- ------
CDOO24X ----- ------
CD0130X ----- ------
CD0131X ----- ------
CD0132X ----- ------
CD0133X ----- ------
CD0134X ----- ------
CD0135X ----- ------
CD0136)( ----- ------
CE0321X ----- ------
CD0322X ---- ------
BS0080X ----- ------
BS0081X ----- ------
CS0220T ----- ------
CD1l54X ---- ------
CD1155X ----- ----.-

SC2962C METER COMMON 

REV DATE SECTION GROUP 

FNL 5/16/69 CSM SEQUENTIAL INSTR REQ 

MISSION RUL 
CATEGORY REFERENCE 

1 OF 14-21 
2 M 14-21 

HD 14-20 
HD 14-20 

HD 14-40 
HD 14-40 

HD 14-41 
HD 14-41 

HD 14-42 
HD 14-42 

HD 14-26 
HD -----
HD 14-26 
HD -----
HD 14-25 
HD 14-25 

HD ----
HD -----
HD -----
HD -----
HD 14-22 
HD 14-22 
HD 14-22 

HD -----
HD --_ .. -
HD -----
HD -----
HD -----
HD -----

HD 

HD 19-23 

HD 19-23 

HD -----

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL 

, GENERAL ' 

15-1 LAUNCH 

THERE ARE NO FAILURES OF THE CSM GUiDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABORT. 

15-2 EARTH ORBIT PHASE 

A. IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTP. THE GUIDANCE AND CONTROL SYSTEMS 
MUST PROVIDE SPS CRITICAL BURN CAPABILITY AND ONE BACKuP DEORBIT METHOD (SM OR HYBRID). THE 
FOLLOWING MINIMUM CAPABILITIES MUST BE AVAllABLE---

1. ATTITUDE CONTROL---DIRECT RCS AND RATE DAMPING IN EACH AXIS. 

2. TVC (CRITICAL BURNS)--- ONE TVC SERVO LOOP IN EACH AXIS AND ONE TVC CONTROL 
MODE (ACCEL CMD EXCLUDED). 

~. BACKUP DEORBIT--- AS LONG AS ENOUGH PROPELLANT IS AVAILABLE FOR AN SM 
DEORBIT' THE G&C SYSTEMS MUST PROVIDE THAT CAPABILITY. IF SM DEOR8IT IS NOT 
POSSIBLE DUE TO LACK OF PROPELLANT OR A SYSTEMS FAILURE. THE G&C SYSTEMS 
MUST PROVIDE CAPABILITY FOR A HYBRID DEORBIT. 

(A) SM DEORBIT REQUIREMENTS---
- TRANSLATION CAPABILITY 
- ONE OPERATIONAL FOAl 
- RATE DAMPING IN ALL THREE 

AXES (DAP OR SCS) 

(B) HYBRID DEORBIT REQUIREMENTS---
- ALL SM DEORBIT REQUIREMENTS 

(RATE DAMPING MUST BE SCSI 
- OPERATIONAL, IMU CMC. AND 

MAIN DSKY 
- TWO OPERATIONAL RHC'S 

B. IN ORDER TO PERFORM A NON-CRITICAL BURN AFTER THE STORAGE TANKs ARE EMPTY. THE G&C SYSTEMS 
MUST PROVIDE THE THE CAPABILITY TO EXECUTE AN ULLAGE MANEUVER BY EITHER CMC AUTO (RCS DAP). 
SCS AUTO. OR DIRECT ULLAGE. 

C. IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASE. THE GUIDANCE AND CONTROL SYSTEMS MUST 
PROVIDE SPS NON-CRITICAL GUiDANCE AND CONTROL SYSTEMS BURN CAPABILITY. THE FOLLOWING 
MINIMUM CAPABILITIES MUST ALSO BE AVAILABLE TO BE GO FOR TLI---

1. ATTITUDE CONTROL---DIRECT RCS AND RATE DAMPING IN EACH AXIS. 

2. TVC---TWO SERVO LOOPS AND BOTH G&N AND ONE SCS TVC CONTROL MODES (ACCEl CMD 
EXCLUDED). 

3. G&N---CMC. IMU, AND MDC DSKY FULLY OPERATIONAL AND OPTICS CAPABLE OF 
ALIGNING PLATFORM. 

4. DISPLAYS---ONE OPERATIONAL FOAl. 

5. ATTITUDE REFERENCE---REDUNDANT ATTITUDE SOURCES ARE REQUIRED FOR ENTRY. 

15-3 TRANSLUNAR COAST 

IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTP. THE GUIDANCE AND CONTROL SYSTEMS MUST 
PROVIDE THE FOLLOWING MINIMUM CAPABILITIES---

A. ATTITUDE CONTROL---DIRECT RCS AND RATE DAMPING IN EACH AXIS. 

B. RCS TRANSLATION---X-AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON. 

MISSION REV DATE SECTION 

APOLLO 1 FNL 5/16/6S GUIDANCE AND 
CONTROL 

GROUP PAGE 

GENERAL 
15-1 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL 

I 15-4 LOI. LUNAR ORBn 

A. LOI WILL BE INHIBITED OR LUNAR ORBIT TERMINATED EARLY IF EITHER REDUNDANT ATTITUDE CONTROL. 
REDUNDANT SPS CONTROL OR NON-CRITICAL SPS CAPABILITY IS LOST. IN ADDITION. THE FOLLOWING 
MINIMUM CAPABILITIES MUST BE AVAILABLE BEFORE COMMITTING TO OR CONTINUING LUNAR ORBIT. 

1. ATTITUDE CONTROL---DIRECT RCS AND RATE DAMPING IN EACH AXIS. 

2. TVC---BOTH SERVO LOOPS AND TwO TVC CONTROL MODES (ACCEL CMD EXCLUDED). 

3. G~N---THE G~N MUST BE FULLY OPERATIONAL WITH THE EXCEPTION OF OPTICS AND NAV 
DSKY. OPTICS MUST BE CAPABLE OF ALIGNING PLATFORM. 

4. RCS TRANSLATION---X-AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON. 

B. IN ORDER TO PERFORM A NON-CRITICAL BURN THE G&C SYSTEMS MUST PROVIDE THE CAPABILITY TO 
EXECUTE AN ULLAGE MANEUVER BY EITHER CMC AUTO (RCS CAP). SCS AuTO. OR DIRECT ULLAGE. 

15-5 UNDOCKED 

THE UNDOCKED PHASE WILL BE DELETED OR TERMINATED IF THE G&C SYSTEMS CANNOT PROVIDE REDOCKING OR 
LM RESCUE CAPABILITY. THE G~C SYSTEMS MUST PROVIDE DIRECT RCS. RATE DAMPING AND TRANSLATION 
CAPABILITY IN EACH AXIS FOR DOCKING/UNDOCKING CONTROL. IN ADDITION. THE FOLLOWING MINIMUM 
CAPABILITIES FOR LM RESCUE MUST BE AVAILABLE---

- OPERATIONAL OPTICS SUBSYSTEM 

- ONE DSKY 

- TRANSLATION CAPABILITY IN EACH AXIS 

- RATE DAMPING IN ALL THREE AXES 

- OPERATIONAL IMU AND CMC 

- ONE OPERATIONAL RHC 

- ONE OPERATIONAL FOAl 

- DIRECT RCS 

- NON CRITICAL SPS BURN CAPABILITY 

15-6 ASCENT. DESCENT---THERE ARE NO GUIDANCE AND CONTROL SYSTEM FAILURES THAT AFFEct THE ASCENT OR 
DESCENT PHASES. 

15-7 LUNAR STAY PHASE 

LUNAR STAY WILL BE TERMINATED EARLY IF REDUNDANT SPS CONTROL CAPABILITY IS lOST. IN ADDITION. 
THE FOLLOWING MINIMUM CONTROL CAPABILITIES MUST BE AVAILABLE FOR THE ACCOMPLISHMENT OF TEl. 

1. ATTITUDE CONTROL - DIRECT RCS IN TWO AXES AND RATE DAMPING IN TWO AXES. 

2. TVC - BOTH SERVO LOOPS AND TWO TVC CONTROL MODES (ACCEL CMD EXCLUDED). 

3. G~N - THE G~N MUST BE FULLY OPERATIONAL WITH THE EXCEPTION OF OPTICS AND NAV 
DSKY. -

Rl ES 15-8 AND 15-9 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 GUIDANCE AND 
CONTROL 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL 

I SYSTEMS MANAGEMENT I 

15-10 ATTITUDE CONTROL---CSM IN ACTIVE RCS CONTROL- LM WILL NOT BE IN ACTIVE ATTITUDE HOLD. LM IN 
ACTIVE RCS CONTROL- CSM WILL NOT BE IN ACTIVE ATTITUDE HOLD. FOR DOCKING ACTIVITIES AFTER 
OPENING THE APS INTERCONNECT (BOTH VEHICLES IN ACTIVE RCS CONTROL), THE CSM MUST BE IN A TIGHTER 
DEADBAND THAN THE LM. 

15-11 PIPA AND IRIG BIAS WILL BE UPDATED WHEN ACTUAL BIASES DIFFER FROM VALUES IN CMC ERASABLE BY 
0.007 FT/SEC2 AND 0.075 DEG/HR RESPECTIVELY. 

15-12 DELTA V COUNTER DRIFT 

SHOULD THE DELTA V COUNTER DRIFT BE GREATER THAN 0.01 FT/SEC2 FOR AN RCS MANEUVER, THE VC 
SETTING WILL BE APPROPRIATELY BIASED. SHOULD THE DRIFT BE GREATER THAN 0.1 FT/SEC2, THE EMS WILL 
BE CONSIDERED FAILED. 

15-13 DAP INITIALIZATION 

GIMBAL TRIMS---WILL BE UPDATED FOR EVERY SPS MANEUVER BASED ON FINAL TRIM POSITIONS OF THE 
PREVIOUS MANEUVER AS MONITORED ON TELEMETRY, IF THE PREVIOUS MANEUVER WAS SCS CONTROLLED. IF THE 
PREVIOUS MANEUVER WAS G&N CONTROLLED, THE CMC STORED VALUES WILL BE USED. TRIMS WILL BE 
REINITIALIZED FROM THE GROUND AFTER EACH VEHICLE CONFIGURATION CHANGE ,AND AFTER EACH WEIGHT 
UPDATE. TRIMS MUST BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY O.S 
DEGREE. 

CSM, LM WEIGHT--- WILL BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY 
1.0 PERCENT. WEIGHTS MUST BE UPDATED WHEN GROUND VALUES DIFFER FROM CMC VALUES BY 10.0 PERCENT. 

RULE NUMBERS 15-14 THROUGH 
15-19 RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 GUIDANCE AND 
CONTROL. 

GROUP 

SYSTEMS 
MANAGEMENT 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL 

ONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS REV ITEM 
~--+-----~ --------------------~---------~-------------------------~---------------------------------------

15-20 LOSS OF EITHER 
B~1AG 1 OR 2 
IN EITHER PITCH 
OR YAW CHANNEL 

" , 

'ALL , , , , , 
I , 
, 
, 
, , 
, , , 
, 
, , 

, SPECIFIC MISSION RULES ' 

'CONTINUE MISSION , , , , 
, 
I , 
, , 
, , 
, , , 
, 
, , 

15-21 LOSS OF BOTH BMAG 1 'LAUNCH 
AND 2 IN EITHER ' 

'A, CONTINUE MISSION , 
PITCH OR YAW CHANNEL' I 

.15-22 LOSS OF ROLL BMAG 

A. NUMBER ONE 

B. NUMBER TWO 

MISSION 

" , 
" , 
'TLC 'B. NO-GO FOR LOI ' 
" , 
" , 
'DESCENT 'C. CONTINUE MISSION ' 
" , 
" , 
'ALL 
'OTHERS , 
, , , 
, 
, 
, , , 
, , 
, , 
'ENTRY , , , 
, 
, 
, , 
'ALL , 
, , , 
, 
'ALL , 
, 

'0, TERMINATE PHASE AND 
, ENTER NEXT BEST PTP , , , 
I , , 
, , , 
I , , , 
'E. CONTINUE MISSION , , , , , , , 
'A, CONTINUE MISSION , , 
, , , 
'B. CONTINUE MISSION , , , , , 
, , , , , 

REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 GUIDANCE AND 
CONTROL 

SCS 

A. REF MALF PROC---

G&C-1.3.4+8 

SCS-1.3.3A.+6 

B. NO SCS AUTO TVC 

C. IF IN YAW CHANNEL. AFTER 
.05G. RSI IS USABLE IF REMAINING 
GYRO IS SELECTED FOR RATE. RSI MUST 
BE REALIGNED IN ADDITION TO THE 
ABOVE. FOR YAW FAILURE AFTER .05G. 

A, MTvC ACCEL CMD IS ONLY MODE 
III OR MODE IV SPS CONTROL MODE. 

0,1. IN LUNAR ORBIT DO DPS TEl. 

2, IF STAGED. RETAIN LM ASCENT 
STAGE FOR TEl. 

3. IN EARTH ORBIT. LOSS OF PITCH 
CHANNEL RESULTS IN ALL THREE DEORBIT 
METHODS BEING SUBJECTED TO SINGLE 
FAILURES IN THE G&N SYSTEM. THE YAW 
LOSS PRECLUDES HYBRID DEORBIT AND 
SUBJECTS BOTH REMAINING DEORBIT 
METHODS TO SINGLE FAILURES IN THE 
G&N SYSTEM 

E. RSI AND SCS FDAI ROLL 
UNUSABLE WITH YAW CHANNEL FAILURES. 

A.1, MANUAL ROLL ATTITUDE CONTROL 
REQUIRED IN ALL SCS MODES. 

2. NO SCS FOAl ROLL. RSI VALID. 

B.l. USE OF ATT l/RATE 2 AND LIM 
CYCLE MAY PROVIDE RATE DAMPED 
ATTITUDE HOLD WHEN RCS DAP IS NOT 
USED. GYRO PACKAGE 2 MUST BE 
POWERED DOWN TO EFFECT ATTITUDE HOLD 
IF FAILURE IS HARDOVER. 

2. SELECTION OF RATE 1 WILL 
PROVIDE BOTH RSI AND SCS FDAI ROLL 
FOR ENTRY. RSI MUST BE REALIGNED FOR 
ROLL FAILURE AFTER .05G. 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
~--~----~---------------------~---------:-------------------------;---------------------------------------

15-23 LOSS OF BOTH ROLL 
BMAG'S 

" , 
'LAUNCH 'A. CONTINUE MISSION ' 
" , 
'EO' , 
" , 
, 'B.l. NO GO FOR TLI ' 
" , 
, , 2. ENTER NEXT BEST ' 
, 'PTP IF SM DEORBIT , 
, 'NOT AVAILABLE , 
" , 
'TLC , 
'ALL 
'OTHERS , , 
, 
, 

'C. NO-GO FOR LOI ' , , 
'D. CONTINUE MISSION ' , , 
, , , , 
, , , , 

15-24 LOSS OF EITHER TVC ' 
SERVO LOOP IN ' 
EITHER PITCH OR YAW ' 
AXIS ' 

, , 
, , , , , 

15-25 LOSS OF BOTH TVC 
SERVO LOOPS 

'LAUNCH/ 
'EO , , 
, , 
'TLC 

'A. CONTINUE ALTERNATE Eo ' 
, MISSION ' 
, SELECT 1 OR 2 ON TVC ' 
, GIMBAL DRIVE SWITCH ' 
, IN APPROPRIATE AXIS ' , 
'B. NO-GO FOR LOI 

'DESCENT 'C. CONTINUE MISSION , , 
'ALL 'D. TERMINATE PHASE AND 
'OTHERS ' ENTER NEXT BEST PTP , , 
, 
, 
'LAUNCH , 
, , , 
, , 
, 
'EO , , 

, , , 
, 
'A. CONTINUE MISSION 
, , 
, 
, , , 
'B. ENTER NEXT BEST PTP , 

RCS DEORBIT 
" , 
'TLC 'C. NO-GO FOR LOI ' 
" , 
" , 
'DESCENT 'D. CONTINUE MISSION ' 
" , 
" , 
'ALL 
'OTHERS , , , 
, 
, 

'E. TERMINATE PHASE AND 
, ENTER NEXT BEST PTP 

15-26 LOSS OF PROPORTIONAL' 

, 
, , , 
, , , CONTROL FROM--- , 

A. EITHER RHC 

B. BOTH RHC'S 

'ALL , , 
'ALL , , , 

'A. CONTINUE MISSION 
, USE REMAINING RHC , 
'B. CONTINUE MISSION ' 
, USE DIRECT RCS OR , 
, ACCEL CMD FOR MANUAL ' 
, MANEUVERS ' 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 GUIDANCE AND 
CONTROL 

SCS 

C. NO SCS FOAl ROLL OR RSI 
AVAILABLE FOR ENTRY. 

- MAINTAIN 20 LBS/QUAD/AXIS FOR 
HARDOVER RECOVERY FOR UNDOCKED AND 
--- LBS/QUAD/ AXIS FOR HARDOVER 
RECOVERY FOR DOCKED SPS MANEUVERS. 

D. IN LUNAR ORBIT Do DPS TEl. 

A.l. REF MALF PROC G&C-l. G&N-4. 
SCS-A1 

2. 
BILlTY. 
CONTROL 
SM-RCS. 

NO MODE III OR IV 
LIMITED LANDING 

IN MODE III OR IV 

E. IN LuNAR ORBIT DO DPS TEl. 

CAPA
POINT 

WITH 

B. NO MTVC RATE OR MTVC ACCEL CMD 
CAPABILITY 

PAGE 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION lS - GUIDANCE AND CONTROL 

REV ITEM CONDITION/MALFUNCTION' PHASE • RULING CUES/NOTES/COMMENTS 

~--+-----~---------------------;---------;-------------------------;---------------------------------------,. , 
" , 

15-27 LOSS OF DIRECT I 
, , 

RCS CONTROL FROM--- , , , , , 
A. EITHER RHC. ANY 'ALL 'A. CONTINUE MISSION ' 

OR ALL AXES I 
, , , , 

a. aOTH RHC'S. SAME 'LAUNCH 'a.l. CONTINUE MISSION , 
AXIS I , I 

I 

'DESCENT ' 2. CONTINUE MISSION ' 
" , 
I LUNAR '3. CONTINUE MISSION ' 
'STAY I I 

'ALL 
'OTHERS 

I 4. TERMINATE PHASE AND ' 
, ENTER NEXT aEST PTP , , , 

c. aOTH RHC'S, TWO 'LUNAR 'C. TERMINATE PHASE AND I 

I ENTER NEXT BEST PTP. ' AXES 'STAY 

15-28 COMPLETE LOSS OF 
AUTO ATTITUDE 
CONTROL IN PITCH 
AND YAW CHANNELS. 

A. CONTROL IS 'ALL 
REGAINED BY , 
OPENING EMS CB'S ' 

I , 
, 

B. CONTROL IS 'ALL 
REGAINED BY , 
PLACING SIC I 

CONTROL SWITCH TO' 
CMC. ' 

I , 

'A. CONTINUE MISSION ' 
, AFTER SM JETTISON EMS I 

, MAY BE REENABLED I 

I WITHOUT LOSS OF AUTO ' 
, RCS ' , , 
'a. CONTINUE MISSION ' 
I , 

I I 

C. CONTROL IS NOT 
REGAINED 

15-29 LOSS OF FLIGHT 
DIRECTOR ATTITUDE 
INDICATORS 

A. ONE 

a. BOTH 

MISSION 

'DESCENT 'C.l. CONTINUE MISSION 
, I 

'ALL 
'OTHERS 
, , 
I , , , , 
I 

I , 
'AL.L. 

'LAUNCH , 

, , 
, 2. TERMINATE PHASE AND I 

, ENTER NEXT aEST PTP I 
, USE DIRECT ULLAGE AND I 
, DIRECT RCS. , 
, I 

I , , , , 
, 
, 
'A. CONTINUE MISSION 

'B.l. CONTINUE MISSION , 
'TL.C '2. NO-GO FOR LOI , , 
'DESCENT • 3. CONTINUE MISS.ON , , 
'LUNAR • 4. CONTINUE MISSION 
'STAY , , , 
'AL.L. 
'OTHERS 
I , , , , 

, ~. TERMINATE PHASE AND ' 
, ENTER NExT BEST PTP , 
, I , . 

REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 GUIDANCE AND 
CONTROL. 

SCS 

• REF MALF PROC SCS 5 

a.4. FAILURE VIOLATES DIRECT RCS 
REQUIREMENT. 

• REF MALF PROC SCS 1 

SUSPECTED FAILURE WOULD aE 
INHlalT CIRCUITRY. 

a. NO SCS ATTITUDE CONTROL 

AUTO 

C.2. FAILURE VIOLATES RATE DAMPIN~ 
REQUIREMENTS. 

• REF MALF PROC G.C-l.2.3.4.5+6 

5. IN L.UNAR ORBIT. DO DPS TEl. DO 
NOT STAGE LM. IF STAGED. RETAIN LM 
ASCENT STAGE FOR TEl. USE WINDOW 
REF. 

PAGE 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL 

REV ITEM CONDI T10N/MALFUNCTI ON' PHASE ' RULI NG CUES/NOTES/COMMENTS 
1--+--..--------------------------------------------------------------------------------------------------, 

15-30 LOSS OF AC1 

, , , , , 
PHASE A , , , , , , , , 

, , , , , , , , , , , , , , , , , , 
, , , , 
, , , , , , , , , , , , , , 
, , , , , , , , 
I I , , , , , , , , , , , , , , 
, , , , 
'LAUNCH 'A. CONTINUE MISSION , , 
tTLC 'B. NO-GO FOR LOI , , 
'DESCENT ' C. CONTINUE MISSION , , 
'ALL ' D. TERMINATE PHASE 
'OTHERS , ENTER NEXT BEST , , , , , , , , 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 GUIDANCE AND 
CONTROL 

, 
, , 
, , 
, , , , , 
, , , , , , , , 
, , , , 
, , 
, 
, , , 
, 
I , 
, 
I , , 
, , 
, , 
, , 
, , , , 

AND , 
PTP , , , 

I , 

GROUP 

SCS 

- LOSS OF AC1 PHASE A RESULTS IN 
THE LOSS OF---

A. REDUNDANT SERVO LOOP POWER. 
BOTH SERVO LOOPS MUST BE POWERED BY 
THE SAME BUS. 

B. PROPORTIONAL ATTITUDE CONTROL 
FROM BOTH RHC'S. ALL PROPORTIONAL 
CONTROL FROM RHC NO.1. 

C. FDA I NO. 1 

D. GYRO ASSEMBLY NO. 1 

E. SCS TOTAL ATTITUDE ERROR 

F. SCS TOTAL ATTITUDE 

G. SCS AUTO TVC CAPABILITY 

H. SCS MINIMUM IMPULSE 
CAPABIL lTY 

I. SCS ATTITuDE CONTROL RATE 
DAMPING 

J. GPI P&Y DRIVE NO.1. 

• IN EARTH ORBIT, LOSS OF AC1 
PRECLUDES HYBRID DEORBIT AND 
SUBJECTS BOTH REMAINING DEORBIT 
METHODS TO A SINGLE FAILURE (AC2 
PHASE A) 

D. IN LUNAR ORBIT DO DPS TEl. 

PAGE 

15-7 



NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 15-GUIDANCE AND CONTROL 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-------.--------------------------------------------------------------------------.--------------

, 
15-31 LOSS OF AC2 PHASE A 

15-32 ~OSS OF ORBIT RATE 
DISP~AY (ORDEAL) 
EARTH AND LUNAR 

15-33 LOSS OF ENTRy 
MONITOR SYSTEM 

, 
, 
, , 
, , , 
, 
, 
, , 
, , , , 
, 
, 
, 
, 
, 
, , 
, , , 
, 
, 
'LAUNCH , 
'TLC , 
'DESCENT , 
'ALL 
'OTHERS , 
, , 
, 
, 
'AL.~ 

, 
, 
, 
, 
, , 
'AL.L 
, , 
, 
, 
'ALL , , 

GROUND AT 
EITHER SPS SOL 
DRIVER OUTPUT 
AND UNABLE TO REMOVE' , 

, 
, 
, 
, 
, 
, 
, 

, 
, 
, , , , 
, , , 
, , , 
, 
, , , , , , , , 
, 
, 
, , , 
, 
'A. CONTINUE MISSION , 
'6. NO-GO FOR LOI , 
'C. CONTINUE MISSION , 
'D. TERMINATE PHASE AND , ENTER NEXT BEST PTP , 
, , , , 
'CONTINUE MISSION , 
, , 
, 
, , 
, 
'CONTINUE MISSION , 
, 
, 
, , 
'CONTINUE MISSION
'OPEN SPS PILOT 
'VA~VE C6'S , 
, , 
, 
, 
, 
, 
, , 

, 
, 
, - ~OSS OF AC2 PHASE A RESULTS IN THE 
, LOSS OF---

, A. REDUNDANT SERVO LOOP POWER 

, B. ALL PROPORTIONAL CONTROL 

, C. FOAl NO. 2 

, D. GYRO ASSEM6LY NO. 2 

, E. SCS PITCH AND YAW TOTAL ATTITUD~ 

, F. ALL SCS TVC CAPABILITY (AUTO. 
, RATE AND ACCEL CMD) , 
, G. RSI 

, H. GPI P&Y DRIVE NO. 2 

, • IN EARTH ORBIT. LOSS OF AC2 
, RE~ULTS IN ALL THREE DEORBIT M~THODS 
, BEING SUBJECTED TO A SINGLE FAILUR~ 
, (ACl PHASE A). , 
, , 
, , , , 
, D. IN LUNAR ORBIT 00 DPS TEl. 

REF MALF PROC G&C-4+5 

-EF MALF PROC EMS-1 

REF MALF PROC G&C-1 

MISSION REV DATE SECTION GROUP PAGE 

APOL.LO 11 B 7/3/69 GUIDANCE AND 
CONTROL 

SCS 



REV ITEM 
, 

15-35 

CONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL 

PHASE , RULING I CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, , , , , , , , , 

LOSS OF TRANSLATION 'LAUNCH 'A. CONTINUE MISSION , 
HAND CONTROLLER , , I , , I 

'EARTH 'B. ENTER NEXT BEST PTP I B. VIOLATEs BOTH SM ANO HYBRID 
'ORBIT , , DEORBlT MINIMUM REQUIREMENTS. 
'TlC , C. CONTINUE MISSION I , , , 
'LO 'D. NO-GO FOR UNDOCKING , D. VIOLATES LM RESCUE MINIMUM , , , REQUIREMENTS. , , , 
'UNDOCKED 'E. DOCK , , , , 
'ALL 'F. CONTINUE MISSION I 

'OTHERS I , , , , 
I I I , I I 
I , , 

RULE NUMBERS 15-36 I I I 

THROUGH 15-49 ARE I , I 

RESERVED. , , I 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 GUIDANCE AND SCS 
CONTROL 15-9 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTRO~ 

REV ITEM CONDITION/MA~FUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------~-----------------.-----------------------------------------------, 

15-50 ~OSS OF COMMAND 
MODULE COMPUTER 

15-51 LOSS OF DSKY 

, , , , , 
'~AUNCH 

'EO 

, , , , 
, 
'A. , 
'B. 

, , 
, , , , , , 
'TLC 'C. , , 

, , , , 
, 

CONTINUE MISSION , , 
CONTINUE ALTERNATE EO ' 
MISSION , 
IF BOTH SPS AND SM , 
DEORBIT CAPABILITY , 
AVAI~AB~E 

, , 
NO-GO FOR lOI , , 

'LO 'D. ENTER NEXT BEST PTP , 
" , 
'UNDOCKED 'E. DOCK ' 
" , 
'DESCENT 'F. CONTINUE MISSION ' 

'ENTRY , 
'ALL 
'OTHERS , , , 
, , , , 

, , 
'G. PERFORM BACKUP ENTRY , , , 
'H. TERMINATE PHASE AND 
, ENTER NEXT BEST PTP , , , 
, , 
, 
, 

A. EITHER MDC OR LEB'ALL 'A. CONTINUE MISSION , DSKY , 

B. BOTH MDC AND LEB 'EO 'B.l. CONTINUE ALTERNATE , 
DSKY , , EO MISSION ' 

MISSION 

, , 
, 
, 
'TLC 

, IF BOTH SPS AND SM ' 
, DEORBIT CAPABILITY , 
'AVAILABLE ' , 
, 2. NO-GO FOR LOI 

" , 
'lO '3. ENTER NEXT BEST PTP , 

'UNDOCKED ' , , 4. DOCK 

'DESCENT ' , , 5. CONTINUE MISSION ' 

'ENTRY , 6. PERFORM BACKUP ENTRY' 

'ALL 
'OTHERS , , , , , 

, , 
, 7. TERMINATE PHASE ' 
, AND ENTER NEXT BEST , 
, PTP , , , , , , , 

REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 GUIDANCE AND 
CONTROL 

G&N 

• REF MALF PROC G&N-5 

B. VIOLATES HYBRID DEORBIT 
MINIMUM REQUIREMENTS 

E. VIOLATES ~M RESCUE MINIMUM 
REQUIREMENTS 

H. IN LUNAR ORBIT DO DPS TEl. 

• REF MAlF PROC G&C 5 

B.l. VIOLATES HYBRID DEORBIT 
MINIMUM REQUIREMENTS 

4. VIOLATES ~M RESCUE MINIMUM 
REQUIREMENTS 

7. IN LUNAR ORBIT DO DPS TEl. 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------;---------;-------------------------;---------------------------------------

15-52 LOSS OF INERTIAL 
SUBSYSTEM 

15-53 LOSS OF OPTICS 
SUBSYSTEM 

MISSION 
, 

, , , , 
, , 
'LAUNCH , 
'EO , , 
, , , 

, , 
, , 
, , 

'A. CONTINUE MISSION ' , , 
'B. CONTINUE ALTERNATE EO ' 
, MISSION ' 
, IF BOTH SPS AND SM ' 
, DEORBIT CAPABILITY , 
, AVAI LABLE I , , 

'TLC 'c. NO-GO FOR LOI 
'LO 'D. ENTER NEXT BEST PTP , , 
'UNDOCKED 'E. DOCK , , 
'DESCENT 'F. CONTINUE MISSION ' I, , 
'ENTRY 'G. PERFORM BACKUP ENTRY , 
" , 
'ALL 'H. TERMINATE PHASE AND ' 
'OTHERS 'ENTER NEXT BEST PTP , , 
, 
, 
, , 
, , , 
, , 
, 
'LAUNCH , 
'EO , , , 
, , 
'TLC , 

I , , , , , , , 
'A. CONTINUE MISSION , 
'B. CONTINUE ALTERNATE 
, EO MISSION 

'USE BACKUP ALIGNMENT 
'PROCEDURE (COAS) , 
'C. NO-GO FOR LOI , 

'LUNAR 
'ORBIT 

'D. NO-GO FOR UNDOCKING , , , 
'UNDeCKED 'E. DeCK 

'ALL 
'OTHERS , 
, , 
, 

, 
'F. CONTINUE MISSION , , , , , 

REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 GUIDANCE AND 
CONTROL 

G&N 

• REF MALF PROC G&N-6 

B. VIOLATES HYBRID DEORBIT MINIMUM 
REQUIREMENTS 

E. VIOLATES LM RESCUE REQUIREMENTS 

H.l. VIOLATES LM RESCUE 
REQUIREMENTS 

MINIMUM 

2. IN LUNAR ORBIT DO DPS TEl 

• REF MALF PROC G&N-5 

D. VIOLATES 
REQUIREMENTS 

PAGE 

15-11 

LM RESCUE MINIMUM 



REV ITEM 

l5-54 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 15 - GUIDANCE AND CONTRO~ 

CONDITION/MALFUNCTION' PHASE RULING CUES/NOTES/COMMENTS 

~OSS OF OPTICS 
SYBSYSTEM COUPLING 
DATA UNIT DIGITAL 
TO ANAL.OG 
CONVERTER 

RULE NUMBERS l5-55 
THROUGH l5-59 ARE 
RESERVED. 

, 
, , 
• , , , 
, , 
'LAUNCH , 
, EO , 
, 
, 
, 
, , 
'TLC , 
'LO , 
'UNDOCKED , 
'DESCENT , 
'ALL 
'OTHERS , 
, 
, 
, 
, 
, 
, 
, 

, , , , , , 
• • , , , , , , 
, , , , 
' A. CONTINUE MISSION , , , 
'B. CONTINUE ALTERNATE , , EO MISSION , 
, , 
'IF BOTH SPS AND SM , 
'DEORB IT , 
'CAPABILITY AVAILABLE , , , 
'C. NO-GO FOR LOI , 
, , 
'D. ENTER NEXT BEST PTP , , , 
'E. DOCK , , , 
'F. CONTINUE MISSION , , , 
'G. TERMINATE PHASE AND , , NEXT BEST PTP , , , 
, , 
• • , , , , , , , , , , 

MISSION REV DATE SECTION GROUP 

APOLLO II FNL. 5/l6/69 GUIDANCE AND 
CONTROL 

G&N 

REF MALF PROC G&C-l 

CONSTITUTES LOSS of 

PAGE 

TVC DAP 



REV ITEM 

15-60 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 15 - GUIDANCE AND CONTROL - CONCLUDED 

INSTRUMENTATION REQUIREMENTS 

MEAS DESCRIPTION PCM ONeOARD 

CMC DIGITAL DATA CGOO01V -
SPS SOL DRIVER 1 CH3604X EMS-SPS-ON 
SPS SOL DRIVER 2 CH3605X EMS-SPS-ON 

PITCH GIMBAL POS 1 & 2 CH3517H GPI 

YAW GIMBAL POS 1 & 2 CH3518H GPI 

TM BIAS 2.5 VDC CG1110V -
PIPA TEMP CG2300T -
IMU HTR +28 vDC CH1513X -
CMC OPERATE +28 VDC CG1523X -
OPTX OPERATE +2B VAC CG1533X -
IG lX RSVR OUT SIN CG2112V FDAI 
IG 1X RSVR OUT COS CG2113V FDAI 
MG 1X RSVR OUT SIN CG2142V FOAl 
MG 1X RSVR OUT COS CG2143V FDAI 
OG lX RSVR OUT SIN CG2172V FDAI 
OG 1X RSVR OUT COS CG2173V FOAl 

SHAFT CDU DAC OUT CG3721V -
TRUNNION CDU DAC OUT CG3722V -
CMC WARNING CG5040X C&W 

PITCH ATT ERROR CH3500H FDAI 
YAW ATT ERROR CH3501H FOAl 
ROLL ATT ERROR CH3502H FDAI 

SCS P ITCH BODY RATE CH3503R FDAI 
SCS YAW BODY RATE CH3504R FOAl 
SCS ROLL BODY RATE CH3505R FOAl 
SCS TVC PITCH AUTO CMD CH3582\1 -
SCS TVC YAW AUTO CMD CH3583V -
MTVC PITCH CMD CH35B5H -
MTVC YAW CMD CH3586H -
FDAI ERROR 5. RATE 5 CH3592X -
FOAl ERROR SOilS. CH3593X -
RATE 50/10 
PITCH DIFF CLUTCH CUR CH3666C -
YAW DIFF CLUTCH CUR. CH3667C -

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16169 GUIDANCE AND 
CONTROL 

TRANSDUCERS 

-
SEPARATE 
SEPARATE 

COMMON 

COMMON 

-----
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

--
COMMON 

COMMON 
COMMON 
COMMON 

COMMON 
COMMON 
COMMON 

----
--
--

GROUP 

INSTR REQ 
REQ 

CATEGORY 

MANDATORY 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

1 OF 2 MANDATORY 
-OB/HD-PCM 
1 OF 2 MANDATORY 
-OB/HD-PCM 

HIGHLY OESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHI.Y DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHI.Y DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

PAGE 

MISSION RULE 
REFERENCE 

15-50 

15-34 
15-34 

15-24/25 

15-24/25 

15-52153/54 
15-52 
15-52 
15-50 
15-54 

15-52 
15-52 
15-52 
15-52 
15-52 
15-52 

15-54 
15-54 

15-50 

15-20/21/22/23 
15-20/21122123 
15-20/21/22123 

15-20/21/22/23 
15-20/21/22123 
15-20/21/22123 

15-24/25 
15-24/25 
15-24/25 
15-24/25 

15-20/21/22123 
15-20/21/22/23 

15-24/25 
15-24/25 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 16 - CSM SPS 

I GEI~ERAL I 

16-1 LAUNCH PHASE 

THERE ARE NO SPS FAILURES THAT ARE CONSIDERED CAUSE FOR ABORT DURING THE LAUNCH PHASE. 

16-2 REMAINING MISSION PHASES 

A. FAILURES AFFECTING THE SPS FALL INTO ONE OF THREE CATEGORIES---

1. FAILURES WHICH CAUSE THE SPS TO BE UNSAFE. 

FAILURES IN THIS CATEGORY CAUSE THE MISSION TO BE TERMINATED BY ENTRY INTO 
THE NEXT BEST PTP. 

2. FAILURES WHICH CAUSE THE SPS TO BE INOPERABLE OR UNSAFE TO OPERATE. 

FAILURES IN THIS CATEGORy CAUSE THE MISSION TO BE TERMINATED OR ALTERED SUCH 
THAT SUBSEQUENT SPS MANEUVERS ARE NOT NECESSARY. 

3. FAILURES WHICH DEGRADE THE CAPABILITY OF THE SPS TO A DEGREE THAT REQUIRES 
THAT ALL PLANNED BURNS EXCEPT CRITICAL BURNS BE INHIBITED. 

FAILURES IN THIS CATEGORY CAUSE THE MISSION TO BE ALTERED SUCH THAT 
SUBSEQUENT SPS MANEUVERS ARE NOT NECESSARY, IF POSSIBLE. 

B. WITH STORAGE TANKS EMPTY, EITHER A TWO-JET OR FOUR-JET ULLAGE MANEUVER IS REQUIRED PRIOR TO 
ALL NON-CRITICAL BURNS. LACK OF CAPABILITY TO PERFORM AN ULLAGE MANEUVER WILL NOT BE CAUSE 
FOR INHIBITING A CRITICAL BURN. 

C. SPS ANOMALIES OR DEGRADATIONS ARE NOT CAUSE FOR TERMINATING A CRITICA~ BURN. NON-CRITICA~ 
BURNS WILL BE TERMINATED FOR SPS ANOMALIES OR DEGRAD~TIONS WHICH CAUSE OR COULD LEAD TO 
UNSAFE CONDITIONS. 

16-3 EARTH ORBIT PHASE 

A. CRITICAL BuRNS ~ THIS PHASE ARE MODE IV, APOGEE KICK AND DEORBIT. IF THE SPS IS INCAPABLE 
OF PERFORMING CRITICAL BuRNS, THE MISSION WILL BE TERMINATED BY ENTRY INTO THE NEXT BEST 
PTP USING SMRCS OR HYBRID TECHNIQUES. 

B. IF THE SPS IS INCAPABLE OF PERFORMING NON-CRITiCAL BuRNS, TLI WILL BE INHIBITED AND A 
SUITABLE EARTH ORBIT ALTERNATE MISSION WILL BE IMPLEMENTED. THE SPS MAY BE USED FOR DEORBIT 
ONLY. 

C. IN ORDER TO PROVIDE THE TOTAL CAPABILITY TO DEORBIT FROM ANY POINT IN THIS PHASE, THE LM 
DPS AND LM RCS MAY BE USED FOR ORBIT SHAPING. 

16-4 TRANSLUNAR COAST PHASE 

A. CRITICAL BURNS IN THIS PHASE ARE TIME CRITICAL ABORTS, BURNS TO ASSURE FREE RETURN OR BURNS 
TO AVOID LUNAR OR LAND IMPACT. HOWEVER, ONCE INITIATED WITH THE SPS, THESE BURNS ARE 
CONSIDERED NON-CRITICAL BECAUSE SUFFICIENT TIME IS AVAILABLE FOR ANALYSIS AND POSSIBLE 
CORRECTIVE ACTION. 

B. IF THE SPS IS INCAPABLE OF PERFORMING NON-CRITICAL MANEUVERS, FURTHER NON-CRITICAL BURNS 
AND LOI WILL BE INHIBITED. 

C. CERTAIN ABORT BURNS, BURNS TO ASSURE FREE RETURN OR BURNS TO AVOID LUNAR OR LAND IMPACT MAY 
USE THE LM DPS AND LM RCS. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 CSM SPS GENERAL 
16-1 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 16 - CSM SPS 

16-5 LUNAR ORBIT PHASE 

A. TEl IS THE ONLY CRITICAL BURN IN THIS PHASE. 

B. IF THE SPS IS INCAPABLE OF PERFORMING NON-CRITICAL BURNS. FURTHER NON-CRITICAL BURNS WILL 
BE INHIBITED. 

C. LM DPS MAY BE USED FOR TEl IF THE CAPABILITY EXISTS. 

16-6 DESCENT PHASE 

THE LM POWERED DESCENT WILL BE ABORTED FOR SPS PROPELLANT LEAKS BECAUSE THE CAPA~ILITY TO 
PERFORM TEl IS DECREASING WITH TIME. 

16-7 UNDOCKED AND LUNAR STAY PHASES 

A. THE LUNAR ORBIT PLANE CHANGE IS A CRITICAL BURN IF OUTSIDE TOTAL LM CAPABILITY. 

B. THESE PHASES WiLL BE TERMINATED FOR CONFIRMED LOSS OF SPS REDUNDANCY. 

16-8 ASCENT PHASE 

LM RESCUE BURNS MAY BE REQUiRED. AND THEY ARE CRITICAL. 

16-9 TRANSEARTH COAST PHASE 

CRITICAL BURNS IN THIS PHASE ARE MIDCOURSE CORRECTIONS TO ATTAIN THE PROPER ENTRY CORRIDOR WHICH 
ARE OUTSIDE SM-RCS CAPABILITY. HOWEVER. ONCE INITIATED. THESE BURNS ARE CONSIDERED NON-CRITICAL 
BECAUSE SUFFICIENT TIME IS THEN AVAILABLE FOR ANALYSIS AND POSSIBLE CORRECTIVE ACTION. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL ,/16/69 CSM SPS GENERAL 
16-2 

I 



REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 16 - CSM SPS 

I SYSTEMS MANAGEMENT I 

16-10 PROPELLANT GAGING 

A. PRIME METHOD---ONBOARD GAGING SYSTEM(l PERCENT). 

B. BACKUP METHOD---FLOW RATE X BURN TIME (3 PERCENT). 

16-11 PROPELLANT UTILIZATION VALVE 

THE PU VALVE WILL BE USED TO CONTROL THE OIF MIXTURE RATIO TO MAINTAIN OXIDIZER UNBALANCE WITHIN 
+- 100 POUNDS. (THE UNBALANCE METER SHOULD BE DISREGARDED UNTIL 25 SECONDS AFTER IGNITION.) 

16-12 DUAL BANK VS SINGLE BANK OPERATION 

THE SPS WILL ALWAYS SE STARTED USING A SINGLE BANK. HOWEvER. THE OTHER BANK WILL BE OPENED 2 TO 
5 SECONDS AFTER IGNITION FOR BURNS PLANNED TO BE LONGER THAN 6 SECONDS. BANK A WILL BE USED FOR 
THE FIRST ENGINE IGNITION. 

16-13 PROPELLANT MANAGEMENT 

A. THE SPS PROPELLANT REDLINE PRE LOI TO PROVIDE CAPABILITY FOR LOI. CIRCULARIZATION. Lope 
TEl AND TEMC FOR THE NOMINAL MISSION IS 89.5 PERCENT INDICATED PROPELLANT R~MAINING. 

B. THE SPS PROPELLANT REDLINE PREUNDOCKING TO PROVIDE CAPABILITY FOR LM RESCUE. TEl AND TEMC 
FOR THE NOMINAL MISSION IS 29.5 PERCENT INDICATED PROPELLANT REMAINING. 

16-14 PROPELLANT FEEDLINE TEMPERATURE MANAGEMENT 

SPS LINE HEATERS WiLL BE MANUALLY CYCLED TO MAINTAIN FEEDLINE T~MPERATURES BETWEEN 45 DEG. F AND 
7S DEG. F. AND ENGINE VALVE TEMPERATURE ABOVE 4S DEG. F. 

16-1' ULLAGE MANAGEMENT 
IN GENERAL. SPS BURNS REQUIRING ULLAGE WILL BE PRECEDED BY A TWO -JET uLLAGE. 

RULE NUMBERS 16-16 THROUGH 
16-19 ARE RESERVED. 

MISSION REV DATE SECT I ON 

APOLLO 11 B 7/3/69 CSM SPS 

GROUP PAGE 

MANAGEMENT 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 16 - CSM SPS 

REV ITEM CONDITION/MAL.FUNCTION' PHASE ' RUL.ING CUES/NOTES/COMMENTS 
~--~-----t---------------------7---------7-------------------------7---------------------------------------

, , , , 

16-20 SUSTAINED PRESSURE ' 
DECAY IN EITHER THE' 
FUEL. OR OXIDIZER ' 
TANK (COUL.D BE ' 
HELIUM OR FUEL OR ' 
OXIDIZER) 'L.AUNCH , 

, , 
, 
, 
, , 
, 
, , , 
'EO , 
, 
'TL.C , 
, , 
'L..O 

, SPECIFIC MISSION RULEs ' 
, , , 
, 
, , 
'CONTINUE MISSION , 
, 
'PLAN RCS DEORBIT AT 
, NEXT BEST PTP 

'IF L.AND IMPACT IS ' 
, IMMINENT AFTER ABORTING' 
, REPRESS MANUAL.L.Y AND ' 
, PERFORM BURN TO AVOID ' 
, L.AND. , 

'ENTER NEXT BEST PTP 
'RCS DEORBIT , , 
'NO-GO FOR LOI ' 
'INHIBIT NON-CRITICAL SPS ' 
'BURNS ' 

'PL.AN TEl ASAP , 
'USE LM DPS IF CAPABILITY' 
'EXISTS ' 

'UNDOCKED 'DOCK ASAP 

'DESCENT 

'L.UNAR 
'STAY 

'TEC , , , 
A. DURING 'AL.L 
NON-CRITICAL. BURN ' 

B. DURING CRITICAL 
BURN 

'ALL 

16-21 LOSS OF ONE GN2 TANK'UNDOCKED 
PRESSURE (LESS THAN 'L.UNAR 
400 PSIA) 'STAY , 

, 
'AL.L 
'OTHERS 

'ABORT. R'ETURN TO CSM , , , 
'RETURN TO CSM ASAP , 
, , 
, , 
'CONTINUE MISSION I 

'INHIBIT NON-CRITICAL , 
'BURNS , , , 
'A. TERMINATE BURN , , , , , 
, B. CONTINUE BURN I 

I , , , , , , , , , 
, , 
'A.1. REDOCK , , 2. PERFORM MANEUVER ON , , SUSPECTED SYSTEM. , , REF FMR 16-2Z , , , 
'B. CONTINUE MISSION , , , 

MISSION REV DATE SECTION GROUP 

APOL.L.O 11 FNL ~/16/69 CSM SPS SPECIFIC 

• MALF PROC--- SPS 19 

• MANUAL. PRESSURIZATION OF THE 
TANKS SHOUL.D BE CONSIDERED PRIOR TO 
ANY REQUIRED SPS BURN. 

DO NOT STAGE L.M 

• MAL.F PROC--- SPS 9 

• TRANSDUCER INDICATION CANNOT 
BE VERIFIED wiTHouT ENGINE 
OPERATION. 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION lb - CSM SPS 

REV ITEM CONDITION/MAL.FUNCTION' PHASE ' RUL.ING CUES/NOTES/COMMENTS 
~--~-----i,'---------------------~---------~-------------------------~------------.---------------------------

1b-22 LOSS OF ONE BANK OF ' 
BAL.L. vALVES ' 

'LAUNCH/ 
'EO 

tTLC , 
'LO , 
, 
, 

, 
, , 
'A. N/A 

'B, NO-GO FOR LOI , 
'C. ENTER NEXT BEST PTP 
, USE LM DPS IF 
, AVAILABLE 

'UNDeCKED/'D. N/A , 
'DESCENT ' , 
'LUNAR' 'E. ENTER NEXT BEST PTP , 
'STAY , , 

16-23 LOSS OF BOTH GN2 'LAUNCH 
TANK PRESSURES ' 
(LESS THAN 400 PSIA1' 

'EO , , , 
'TLC 

'LO , , 

'A. CONTINUE MISSION , , 
'B. ENTER NEXT BEST PTP , 
, RCS DEORB IT 

'C. NO-GO FOR LOI 

'D. PLAN TEl ASAP WITH LM ' 
, DPS ' 

'UNDOCKED 'E. DOCK ASAP , , 
'DESCENT 'F. CONTINUE MISSION 

'LUNAR 
'STAY 
'TEC , , 
, , , 

16-24 FUEL FEEDLINE AND/OR' 
OXIDIZER FEEDLINE ' 
TEMP LESS THAN 40 ' 
DEG F. AND UNABLE TO' 
INCREASE. ' , 

'LAUNCH , 
'EO 
, , 
, TLC 

'LO , 
, 

'G. RETURN TO CSM ASAP , 
'H. CONTINUE MISSION , , 
, , , 
, 
, , 
, , , 
'A. CONTINUE MISSION , 
'B. ENTER NEXT BEST PTP 

, RCS DEORBIT , 
'C. NO-GO FOR LOI , 
'D. PLAN TEl ASAP 
, WITH LM DPS 

'UNDOCKEO 'E. DOCK ASAP , , 
'DESCENT 'F. CONTINUE MISSION 
'LUNAR 'G. RETURN TO CSM ASAP 
'STAY , 

'TEC 'H. CONTINUE MISSION , 
I 

I 

I 

I , 

~IALF PROC SPS-9 

• MALF PROC--- SPS 9 

• TRANSDUCER INDICATION CANNOT 
BE VERIFIED WITHOUT ENGINE 
OPERATION. 

E. DO NOT STAGE LM 

• MALF PROC--- SPS 11 

LIMITATION FOR CRITICAL BURNS IS 
25 UEG F. 

F. DO NOT STAGE LM 

~ .. --,------_FM:.:.I.:;:S.:;:S.!.I O::::N~_fR~E;!V~I'_DA:;:.T~E=--~I='S""'E.::.C.l.T,l.I O:::,:N.:... ___ -tG::,:R.:.:O;:::U:.:,P _____ -FP.:;A.:;:G::..E_+-_________ ---1 
APOLLO 11 FNL 5/16/69 CSM SPS SPECIFIC 

~. _____ . _________ l-_____ -J ____ L_ ____ -1 ______________ ~ __________ ~1~b~-~5~~ ____________ ~ 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 16 - CSM SPS 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULI NG CUES/NOTES/COMMENTS 
~--+-----~---------------------~---------~-------------------------~---------------------------------------

" , 
16-25 ENGINE FLANGE TEMP , 

GOES HIGHER THAN ' 
480 DEG F DURING A~ , 
SPS BURN. ' , 

'lAUNCH , 
'EO , 
, 
, 

, , , , 
, , , , 
, , 
'NOT APPLICABlE , 
'ENTER NEXT BEST PTP , 
'RCS DEORB IT 

, , , 
, 
, 
, 

'LO 'ENTER NEXT BEST PTP, USE' 
, 'DPS IF AVAILABLE. , 

A. DURING 
NON-CRITICAL BURN 

B. DURING CRlllCAL 
:,URN 

'ALL 

'ALL 

16-26 THRUST CHAMBER ' 
PRESSURE LESS THAN ' 
70 PSI CONFIRMED BY , 
OT:~ER ' 
INSTRUMENTATION ' 

~, DURING 
NON-CRITICAL BURN 

'LAUNCH , 
'EO , 
, 
'LO , 
, 
, 
, , 
, 

B. DURING CRITICAL ' 
BURN ' 

'A. TERMINATE BURN 
, INHIBIT fURTHER 
, NON-CRITICAL BURNS 

'B. CONTINUE BURN 
, I /';H I B IT FURTHER 
, NON-CRITICAL BURNS 

'NOT APPLICABLE ' , , 
'ENTER NEXT BEST PTP - I 

'RCS DEORBIT ' , , 
'ENTER NEXT BEST PTP, ' 
'USE,LM DPS IF AVAILABLE ' , , 
'A. TER~INATE BuRN 
, INHIBIT FURTHER 
, NON-CRITiCAL BURNS 

'B. CONTINUE BURN 
, INHIBIT FURTHER 
, NON-CRITICAL BURNS 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 CSM SPS SPECIFIC 

• MALF PROC--- SPS 5 

• MALF PROC--- SPS 6 

, CONFIRMING INSTRUMENTATION 
INCLUDES ONBOARD PC METER, CREW, 
DEGRADED THRUST, FU AND OX INTERFACE 
PRESSuRES, F/O VALVE POSITIONS, FU 
AND OX TANK PRESSURES, 

PAGE 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 16 - CSM SPS 

REV I TEM r-~~~:~: ~~: ~~:::~:~:~~ ~ __ ~~~~: __ ~ __________ ~~::~~ _________ ~ ___ :~:~ :~~~:~~:~~~:~~~ _____ ___________ _ 

16-27 LACK OF ULLAGE 
CAPABILITY 

16-28 DELTA P BETWEEN 
FUEL AND OX TANK 
PRESSUR~S GREATER 
THAN 20 PSI AND 
UNABLE TO DECREASE 

~. DURING 
NON-CRI1ICAL BUR~ 

B. DURING CRITICAL 
BURN 

MISSION 

" , 

'LAUNCH 
, 
'EO , , 
, 
, 
'TLC 

'LO 

, , 
'A. NOT APPLICABLE 

'B. NO-GO FOR TLI ' 
, CO~TINUE MISSION IN EO' 
, WITH SUITABLE ' 
, ALTERNATE ' 

'C. NO-GO FOR LOI , 
'D. ENTER NEXT BEST PTP , 

'UNDOCKED 'E. REDOCK 

'ALL 
'OTHERS , , 
, 
, 
, 
, 
'LAUNCH 
, 
, 
, 
'EO 

'1 LC 

'LO , 
, 

, , 
'F. CONTINUE MISSION ' 
, INHIBIT NON-CRITICAL ' 
, BURNS IF PO~SIBLE ' , , 
, , 
, , , , 
, , 
'CONTINUE MISSION , 
, 
, , 
'ENTER NEXT BEST PTP 
'RC S DEORB IT 

'NO-GO FOR LOI , 
'PLAN TEl ASAP 
'WIiH LM DPS 

, 'DO NOT STAGE LM 
'UNDOCKED 'DOCK ASAP 
, 
, 
, 
'ALl. 

'OTHERS , 
, 

'RETURN TO CSM OR ATTEMPT' 
'CSM REScuE ' 
'CONTINUE MISSION ' 

'A. TERMINATE BURN 
, INHIBIT FURTHER 
, NON-CRITiCAL BURNS 

,~. CONTINUE BURN 
, INHIBIT FURTHER 
, NON-CRITICAL BURNS 

REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 CSM SPS SPECIFIC 

MALF PROC--- SM RCS ---

PRECLUDES LM RESCUE 

MALF PROC--- SPS 1C 

PAGE 
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REV ITEM 
, 
16-29 

CONDITIoN/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 16 - CSM SPS 

PHASE , RULING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, , , , , , , , , 

LEAK OR COMPLETE , , , • BLOWDOWN DELTA V REMAINING IS 
LOSS OF HELIUM , , , A FUNCTION OF ULLAGE VOLUME AT TIME SUPPLY PRESSURE OR , , , OF FAILURE. 
BOTH HELIUM VALVES , , , 
FAIL CLOSED. , , , , , , 

'LAUNCH , A. CONTIr-.UE MISSION , MALF PROC--- SPS 7&6 , , , 
'EO 'B. NO-GO FOR TL.I , , , CONlINUE MISSION IN EO' , , IF SUFFICIENT ULLAGE , , , BLOWDOWN DELTA V , , , CAPABILITY EXISTS , , , , 
'TLC 'C. NO-GO FOR LOI , , , , 
'LO 'D. NO-GO FOR UNDOCKING , , , , 
'UNDOCKED 'E. DOCK ASAP , E. NORMAL MISSION PRECLUDES LM , , , RESCUE 
'ALL 'F. CONTINUE MISSION , 
'OTHERS , , , , 

" , , , , , , , , , , , , 
RULE NUMBERS 16-30 , , , 
THROUGH 16-49 ARE , , , 
RESERVED. , , , , , , 

, 
, 

/' 
/'/ 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL. 5/16/69 CSM SPS SPECIFIC 
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REV ITEM 

16-50 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 16 - CSM SPS - CONCLUDED 

--------------------------------
INSTRUMENTATION REQUIREMENTS 

--------------------------------
MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS 

ox TK PRESS SPOOO:3P METER/C&W COMMON 
ox SMIENG INTERFACE P SP0931P - -
FU TK PRESS SPOOO6P METER/C&W COMMON 
FU SM/ENG INTERFACE P SP0930P - -
SPS VLV ACT PRESS-PRI SP0600P METER COMMON 
SPS VLV ACT PRESS-SEC SP0601P METER COMMON 

SPS FU FEEDL.INE TEMP SPOO48T METER COMMON 
SPS ox FEEDLINE TEMP SPOO49T SYS TEST COMMON 

SPS IN.! FLANGE TEMP 1 SPOO"lT C&W COMMON 
SPS IN.! FLANGE TEMP 2 SPOO62T C&W COMMON 

ENG CHAMBER PRESS SP0661P METER COMMON 

HE TK PRESS SPOOO1P METER SEPARATE 

FU/OX VLV 1 POS SPOO22H DISPLAY SEPARATE M 
FU/OX VLV 2 POS SPOO23H DISPLAY SEPARATE M 
FUIOX VLV 3 POS SP0024H DISPLAY SEPARATE M 
FU/OX VLV 4 POS SP0025H DISPLAY SEPARATE M 
ox TK 1 QTY - TOTAL. AUX SP065,Q DISPL.AY cor·1MON 
OX TK ZQTY SP0656Q DISPLAY COMMON 
FU TK 1 QTY - TOTAL AUX SP0657Q DISPLAY CO~1MON 
FU TK 2QTY SP0658Q DISPLAY COMMON 

~-

--

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 CSM SPS INSTR REO 

CATEGORY MISSION RULE 
REFERENCE 

M O/B 16-20. 28 
HD 16-20.29 

M OIB 10-20. 28 
HD 16-20. 28 

16-21. 22 
-1 OF 2 M OIB 16-21. 22 

16-24 
-1 OF 2 M 

16-25 
-1 OF 2 M OIB 

M OIB 16-26 

HD 16-29 

lb-21. 26 
1 OF 2 OIB 16-21. 26 
1 OF 2 0/8 16-21. 26 

16-21. 26 
HD 16-10. 11. 13 
HD 16-10. 11. 13 
HD 16-10. 11. 13 
HD 16-10. 11. 13 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center, 

MISSION RULES 

SECTION 17 - CSM SM-RCS 

I GENERAL I 

17-1 LAUNCH 

THE ~OSSOF ONE QUAD IS NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAI~URES NOR ANY REASONAB~E 
REALISTIC COMBINATION OF FAILURES WHICH ~EAD ONLY TO LOSS OF MU~TIPLE QUADS. THERE ARE. 
THEREFORE. NO SM-RCS FAILURES WHICH ARE CONSIDERED CAUSE FOR ABORT. 

17-2 EARTH ORBIT PHASE 

A. LOSS OF ONE QUAD. IN ITSELF. IS NOT NECESSARILY CAUSE FOR EARLY TERMINATION OF THE MISSION. 
THE GUIDELINE IS THAT AS LONG AS THE SPACECRAFT ATTITUDE CAN BE CONTROL.~ED AND THE SPS CAN 
BE BURNED THE MISSION NEED NOT BE TERMINATED EARLY. HOWEVER. L.OSS OF ONE QUAD WILL REQUIRE 
T~I BE INHIBITED AND MAY ~EAD TO EAR~Y MISSION TERMINATION SINCE THE CAPABILITY TO PERFORM 
SM OR HYBRID DEORBIT WILL BE AFFECTED. 

B. LOSS OF TWO OR MORE QUADS IS CAUSE FOR ENTRY INTO THE NEXT BEST PTP. 

1. LOSS OF TWO ADJACENT QUADS WILL DESTROY THE CAPABILITY TO PERFORM ULLAGE 
MANEUVERS AND WI~L REQUIRE DELETION OF NON-CRITICAL SPS MANEUVERS. LOSS OF 
TWO ADJACENT QUADS PRECLUDES SM OR HYBRID DEORBIT. 

2. LOSS OF TWO OPPOSITE QUADS WIL~ DESTROY THE CAPABILITY TO PERFORM PRECISE 
3-AXIS ATTITUDE CONTROL AND PRECLUDES SM OR HYBRID DEORBIT. 

17-3 TRANS~UNAR COAST 

~OSS OF ONE QUAD IS NOT. IN ITSELF. CAUSE FOR TERMINATION OF THE MISSION. HOWEVER. DEPENDING ON 
LM RCS CAPABILITY. THE TRANSLUNAR COAST PHASE MAY BE TERMINATED BY ENTRY INTO THE NEXT BEST PTP. 
LOSS OF ONE QUAD IS CAUSE FOR INHIBITING LOI. BECAUSE SUBSEQuENT FAI~URE OF QUADS OR JETS IMPAIR 
ATTITUDE CONTRO~ OR UL~AGE. 

17-4 LUNAR ORBIT 

LOSS OF ONE QUAD IS NOT. IN ITSE~F. CAUSE FOR EARLY TERMINATION OF ~UNAR ORBIT OR LUNAR STAY 
PHASES. UNDOCKING WIL~ BE NO-GO BECAUSE ~OSS OF ONE QUAD PREC~UDES CSM ACTIVE DOCKING. LOSS OF 
TWO QUADS IS CAUSE FOR TERMINATING ~UNAR ORBIT OR ~UNAR STAY PHASES. AND IS ALSO CAUSE FOR 
PERFORMING TEl WITH THE ~M DPS OR RETAINING THE ~M ASCENT STAGE THROUGH TEl FOR ATTITUDE 
CONTROL. 

RU~E NUMBERS 17-5 THROUGH 
17-14 ARE RESERVED. 

MISSION REV DATE SECTION 

APO~LO 11 A 6/20/69 CSM SM-RCS 

GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 17 - CSM SM-RCS 

t SYSTEMS MANAGEMENT t 

17-15 PROPE~LANT GAGING 

A. PRIME METHOD---RTCC EQUATION (6 PERCENT). 

B. BACKUP METHOD---HELIUM PRESSURE/TEMPERATURE (11 PERCENT) (ONBOARD) 

17-16 QUAD PROPELLANT BA~ANCE 

PROP ISOLATION VALVES WILL NOT BE USED FOR QUAD PROPELLANT BA~ANCE. PROPELLANT BALANCE 
ACCOMPLISHED BY SELECTING TWO-JET +X AND -x TRANSLATIONS WITH EITHER THE PITCH OR YAW 
BY CHOOSING SUITAB~E JETS FOR ATTITUDE CONTROL. PROPELLANT DIFFERENCES BETWEEN QUADS 
MAINTAINED WITHIN +- 50 POUNDS. 

17-17 SECONDARY PROPELLANT FUEL PRESSURE VALVE 

WILL 
QUAD 

WILL 

BE 
AND 

BE 

THE Res SECONDARY FuEL PRESSURIZATION VALVE WILL BE OPENED WHEN THE PRIMARY FUEL MANIFOLD 
PRESSURE REACHES 150 PSIA. 

RULE NUMBERS 17-18 THROUGH 
17-19 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 CSM SM-RCS 

GROUP PAGE 

MANAGEMENT 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 17 - CSM SM-RCS 

REV ITEM CONDITION/MAI.FUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
......... ---1-------------------------------------------------------------------------------------------------, , , , , , , , I , 

--------------------------, SPECIFIC MISSION RUI.ES , 
--------------------------, , , 

17-20 SUSTAINED I.EAK IN • • • • MAI.F PROC--- RCS 2 
HEI.IUM TANK • , , 

• • • 
A. ONE OR MORE QUADS'I.AUNCH 'A. CONTINUE MISSION , . QUAD WIl.l. REMAIN USABLE UNTIl. , , , HE MANIFOI.D PRESSURE REACHES 
B. ONE QUAD (ALL 'EO 'B,l. NO-GO FOR TLI , 75 PSI 
OTHER QUADS NORMAl. I • , , 

tTLC , 2. NO-GO FOR 1.01 , , , , , , , 
'1.0 , 3. NO GO FOR UNDOCKING , , , , 
'UNDOCKED I 4. DOCK ASAP , , , , 
'DESCENT/ , 5. CONTINUE MISSION , 
'I.UNAR , , 
'STAY , , , , , 

C. MORE THAN ONE 'EO 'C.l. CONTINUE MISSION , 
QUAD , , ENTER PRIOR TO 1.0SS , , , OF HYBRID DEORBIT , , , CAPABII.ITY , , , , 

'TL.C , 2, (AI NO GO FOR L.OI , , , , , , (BI CONTINUE MISSION , , , IF SUFFICIENT , , , BI.OWDOWN CAPABII.ITY' , , EXISTS , , , , 
'DESCENT , 3, CONTINUE MISSION , , , , 
'AL.L , 4. TERMINATE PHASE AND , C.4.(AI IN L.UNAR ORBIT. DO DPS TEl. 
'OTHERS , ENTER NEXT BEST PTP , , , , (BI RETAIN 10M ASCENT STAGE THRU , , , TEl DEPENDING UPON 10M RCS PROPELLANT , , , REMAINING. 

MISSION REV DATE SECTION GROUP PAGE 

APOLL.O 11 A 6/20/69 CSM SM-RCS 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 17 - CSM SM-RC$ 

CONDITION/MALFuNCTION' PHASE ' RUL.ING CUES/NOTES/COMMENTS 

~--+-----~---------------------7---------7-------------------------7---------------------------------------
" , , , 

17-21 SuSTAINED LEAK ' , , , , , , 

'. MAL.F PROC--- RCS lC , , , 
BELOW HE ISOLATION I 

VALVE (COULD BE ' 
HELIUM OR FUEL OR ' 
OXIDIZERI ' , '. QUAD WILL. REMAIN USABL.E UNTIL. HE 

, MANIFOLD PRESSURE REACHES 7S PSI. 
A. ONE OR MORE 'LAUNCH 'A. CONTINUE MISSION , , 
QUADS ' , 
B. ONE QUAD (ALL. 
OTHER QUADS 
NORMAL.) 

C. MORE THAN ONE 

'EO , , 
'TL.C , 

I 

'B.l. NO-GO FOR TL.I , , 

, , , , 
, 2.(AI NO GO FOR L.OI ' , , 
, (BI ENTER NEXT BEsT PTP' , , 
, IF L.M NoT AVAIL.ABL.E' , , 

'L.O ' 3. NO GO FOR UNDOCKING , , , , , , , , 

, , 
'UNDOCKED ' , , 4. DOCK ASAP 

'DESCENT ' s. CONTINUE MISSION 

'LUNAR 
'STAY , 
'DESCENT , 
'AL.L. 
'OTHER , , , 

, 6. CONTINUE MISSION , , 
'C.l. CONTINUE MISSION , 
, Z. TERMINATE PHASE AND 
, ENTER NEXT BEST PTP. , 

I , , 
, C.z. CAl IN LUNAR ORBIT 00 DPS TEl. , 
I IBI RETAIN L.M ASCENT STAGE FOR 
I TEl DEPENDING UPON L.M APS/ RCS 
, PROPEL.L.ANT REMAINING. 
t 
I , 

17-22 PACKAGE TEMP L.ESS 'LAUNCH 
THAN 5' DEG F. AND ' 
UNABLE TO INCREASE ' 

'NOT APPL.ICABL.E 
I , 

'. MALF PROC--- RCS lA , , 
.... " , I I 

A. ONE QUAD CALL 'EO 'A.l. NO-GO FOR TL.I , , 
OTHER QUADS NORMAL.I ' , 

8. MORE THAN ONE 
QUAD 

'TLC I 2.(AI NO GO FOR LOI ' 
" , 
I I (BI ENTER NEXT BEST PTP' 
" I 

IF L.M NOT AVAIL.ABLE' , 
'LO '3. NO GO FOR UNDOCKING , , 
'UNDOCKED I 
, I 

'DESCENT ' , , 
'LUNAR 
'STAY , 

, 
, 

4. DOCK ASAP 

5. CONTINUE MISSION 

6, CONTINUE MISSION 

'DESCENT , 'B.l. CONTINUE MISSION , , , 
'ALL 
'OTHER 

, Z. TERMINATE PHASE AND 'B.Z.IAI IN LUNAR ORBIT DO DPS TEl 
I ENTER NEXT BEST PTP. ' , , , CBI RETAIN L.M ASCENT STAGE FOR 
, 'TEl DEPENDING UPON LM APSI Res 
, , PROPELLANT. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 CSM SM-RCS SPECIFIC 



REV ITEM 
1--+--'" 

17-23 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 17 - CSM SM-RCS 

CONDITION/MA~FUNCT!ON' PHASE ' RULING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, , , , , , 
~OSS OF INDIVIDUAL ' ~AUNCH 'NOT APP~ICAB~E , CONTRO~ SYSTEM MA~FUNCTION WI~~ 
THRUSTERS , , , CAUSE ~OSS OF AUTO COI~S OF THRUSTER 
OR THRUSTER , , , ALTHOUGH DIRECT COI~S ARE STILL 
COMBINATIONS AS A , , , AVAILABLE. 
RESU~T OF CLOGGING. , , , 
FREEZING. BURNOUT. , , , 
OR CONTROL SYSTEM I I , 
MALFUNCTION , , , , , , 
A. LOSS OF ANY ROLL 'LO 'A.l. NO-GO FOR UNDOCKING I 
THRUSTER , , , 

'UNDOCKED ' 2. DOCK ASAP .1 , , , 
'ALL I 3. CONTINUE MISSION , 
'OTHERS , , , I , 

B. LOSS OF FOLLOWING'EO 'B .1. CONTINUE ALTERNATE , 
THRUSTER , , EO MISSION , 
COMBINATIONS--- , I , , , , , , IF BOTH SPS AND SM , 

TWO PITCH OR TWO ' , RCS DEORBIT , 
YAW. , , CAPABILITY AND ALL , 

, I AXIS ATTITUDE , 
ONE PITCH AND , , CONTROL AVAILABLE , 
ONE YAW. , , , 

'fLC I 2. NO-GO FOR LOl , 
PITCH AND TWO , , , 
ROLL IN SAME , I 3. PL.AN TEl FOR NEXT , 
DIRECTION. , , OPPORTUNITY , 

'fLC , , 
ONE YAW AND TWO 'UNDOCKED ' 4. DOCK ASAP I 
RO~L IN SAME , , , 

'DESCENT I 5. CONTINUE MISSION , 
THREE ROLL IN , I I 
SAME DIRECTION 'L.UNAR , 6. ENTER NEXT BEST PTP , 

'STAY , , 
, I I , I , B.5. RETAIN LM ASCENT STAGE FOR TEl , , I IF L.OSS OF ALL THRUSTERs IN ONE I , , DIRECTION IN SAME AXIS 

C. ~OSS OF +X 'ALL IC. INHIBIT NON-CRITICAL , C. REF SPS RULE 16-27. LACK OF 
THRUSTERS ON , I SPS BURNS I ULLAGE CAPABILITy 
ADJACENT QUADS. , , , 

RULE 17-24 THROUGH , I I 
17-49 ARE RESERVED. ' , , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 CSM SM-RCS SPECIFIC 
17-S 



REV ITEM 

17-50 MEAS DESCRIPTION 

SM HE TK A PRESS 
QTY SM-RCS PROP SYS A 

SM HE TK B PRESS 
QTY SM-RCS PROP SYS B 

SM HE TK C PRESS 
QTY SM-RCS PROP SYS C 

SM HE TK 0 PRESS 
QTY SM-RCS PROP SYS 0 

SM ENG PKG A TEMP 
SM ENG PKG e TEMP 
SM ENG PKG C TEMP 
SM ENG PKG 0 TEMP 

SM HE TK A TEMP 
SM HE TK B TEMP 
SM HE TK C TEMP 
SM HE TK 0 TEMP 

SM HE MAN A PRESS 
SM HE MAN B PRESS 
SM HE MAN C PRESS 
SM HE MAN 0 PRESS 

SM FU MAN A PRESS 
SM FU MAN B PRESS 
SM FU MAN C PRESS 
SM FU MAN 0 PRESS 

SM ox MAN A PRESS 
SM ox MAN B PRESS 
SM ox MAN C PRESS 
SM OX MAN 0 PRESS 

MISSION 

APOLLO 11 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 17 - CSM SM-RCS - CONCLUDED 

--------------------------------
I INSTRUMENTATION REQUIREMENTS I 

--------------------------------
PCM ONBOARD TRANSDUCERS 

SR5001P METER COMMON 
SR5025Q' METER COMMON 

SR5002P METER COMMON 
SR5026Q METER COMMON 

SR5003P METER COMMON 
SR5027Q METER COMMON 

SR5004P METER COMMON 
SR5028Q METER COMMON 

SR5065T METER/C&W COMMON 
SR5066T METER/C&W COMMON 
SR5067T METER/C&W COMMON 
SR5068T METER/C&W COMMON 

SR5013T METER COMMON 
SR5014T METER COMMON 
SR5015T METER COMMON 
SR5016T METER COMMON 

SR5729P ----- ------
SR5776P ----- ------
SR5817P ----- ------
SR5S30P ----- ------
SR5737P METER/C&W COMMON 
SR5784P METER/C&W COMMON 
SR5822P METER/C&W COMMON 
SR5823P METER/C&W COMMON 

SR573:3P ----- ------
SR5780P ----- ------
SR5820P ----- ------
SR5821P ----- ------

REV DATE SECTION GROUP 

FNL 5/16/69 CSM SM-RCS INSTR REQ 

CATEGORY MISSION RULE 
REFERENCE 

17-20. 21 
-1 OF 2 M 17-20. 21 

17-20. 21 
-1 OF 2 M 17-20. 21 

17-20. 21 
-1 OF 2 M 17-20. 21 

17-20. 21 
-1 OF 2 M 17-20. 21 

HO 17-22 
HO 17-22 
HO 17-22 
HO 17-22 

HO 17-20. 21 
HO 17-20. 21 
HO 17-20. 21 
HD 17-20. 21 

HO 17-20. 21 
HO 17-20. 21 
HO 17-20. 21 
HO 17-20. 21 

HD 17-12. 21 
HO 17-12. 21 
HO 17-12. 21 
HO 17-12. 21 

HO 17-21 
HO 17-21 
HO 17-21 
HO 17-21 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 18 - CSM CM-RCS 

I GENERAL I 

18-1 LAUNCH 

A. A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN 
ONE CM RCS RING IS NOT CAUSE FOR ABORT SINCE THE REMAINING RING IS CAPABLE OF ABORT OR 
ENTRY ATTITUDE CONTROL. THIS FAiLURE WILL REQUIRE ENTRY INTO PTP 6-4 SINCE SYSTEMS ARE NO 
LONGER REDUNDANT. 

B. A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSuRE OR HELIUM MANIFOLD PRESSURE IN 
BOTH eM RCS RINGS PRIOR TO TOWER JETTISON IS JUSTIFICATION FOR A MODE I ABORT. AFTER TOWER 
JETTISON. IT IS NOT CAUSE FOR ABORT SINCE THE ABILITY TO PERFORM A SAFE ENTRY INTO THE 
ATLANTIC AT THE END OF THE FIRST REV STILL EXISTS BY USING THE CONTINGENCY sM RCS SPIN UP 
PRIOR TO CMISM SEP. THIS METHOD OF ENTRY Is CONSIDERED OPERATIONALLY PREFERABLE TO 
PERFORMING AN ABORT AND PRESENTS LESS POTENTIAL HAZARD TO CREW RECOVERY. FURTHERMORE. CM 
RCS CONTROL IS KEQUIRED FOR ABORTS IN THE MODE II AND MODE III REGIONS. AND TO ABORT THE 
LAUNCH IN THESE REGIONS FOR LOSS OF CM RCS CAPABILITY WOULD pur THE SPACECRAFT AND CREW 
INTO AN UNSAFE ENvIRONMENT. . 

18-2 LUNAR ORBIT. LUNAR STAY PHASES 

A. LUNAR ORBIT ACTIVITIES WILL BE CONTINUED FOR LOSS OR IMPENDING LOSS OF ONE CM RCS SYSTEM. 

B. THESE PHASEs WILL ALSO BE CONTINUED IF THE CM-RCs IS ARMED. 

C. LOSS OF ONE SYSTEM AND ANY DEGRADATION IN THE REMAINING SYSTEM IS CAUSE FOR ENTRY INTO THE 
NEXT BEST PTP. 

18-3 LM DESCENT PHASE 

THERE ARE NO CSM RCS FAILURES THAT ARE CAUSE FOR TERMINATING THE DESCENT PHASE. 

18-4 ALL OTHER PHASES 

A. SUSTAINED LEAK IN OR LOSS OF HELIUM SUPPLY pRESSURE QR HELIUM MANIFOLD PRESSURE (COULD BE 
EITHER FUEL OR OXIDIZER) IN ONE CM RCS RING DELETES THE REDUNDANCY OF THE ENTRY ATTITUDE 
CONTROL SYSTEM AND REDUCES THE DELTA V AVAILABLE FOR HYBRID DEORBIT. LOSS OF HELIUM SUPPLY 
PRESSURE OR HELIUM MANIFOLD PRESSURE IN BOTH CM ReS RINGS DELETES ALL ENTRY ATTITUDE 
CONTROL CAPABILITY REQUIRING CONTINGENCY SM RCS SPiN UP PRIOR TO CM/SM SEP. THE LOSS OF ONE 
OR BOTH CM RCS RINGS IS CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO THE NEXT 
BEST PTP. 

B. ARMING OF THE CM RCS RINGS. WHETHER THE PROPELLANT ISOLATION VALVES ARE OPENED OR CLOSED. 
IS CAUSE FOR TERMINATING THE PHASE AND MISSION INTO THE NEXT BEST PTP. 

RULE NUMBERS 18-5 THROUGH 
18-9 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 CSM CM-RCS 

GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 18 - CSM CM-RCS 

I SYSTEMS MANAGEMENT I 

18-10 THRUSTER TEMP CONTROL 

eM Res THRUSTERS WILL BE HEATED PRIOR TO ENTRY FOR 20 MINUTES OR uNTIL THE LOWEST INDICATED 
TEMPERATURE IS 28 DEG. F •• WHICHEVER COMES FIRST. IF THRUSTER(S) HEATER FUNCTION FAILS. CM RCS 
IS STILL CONSIDERED OPERATIONAL PENDING RESULTS OF CM RCS CHECKOUT PRIOR TO ENTRY. 

MALF PROC RCS 5. 

18-11 HELIUM INTERCONNECT 

AS A LAST RESORT. IF THE HELIUM IN ONE RING IS DEPLETED DUE TO A LEAK AND THE PROPELLANT IS 
DEPLETED IN THE OTHER RING. THE SYSTEMS MAY BE INTERCONNECTED IF THE REMAINING PROPELLANT IS 
REQUIRED FOR CONTROL. ONCE INTERCONNECTED, THE RINGS CANNOT BE ISOLATED. MALF PROC RCS 4. 

RULE NUMBERS 18-12 THROUGH 
18-19 ARE RESERVED. 

MISSION REV DATE SECT ION 

APOLLO 11 FNL 5/16/69 CSM CM-RCS 

GROUP PAGE 

MANAGEMENT 
18-2 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 18 - CSM CM-RCS 

REV ITEM CONDITION/MAI.FUNCTION' PHASE ' RUI.ING CUES/NOTES/COMMENTS 
~-+-----f-------------------------------------------------------------------------------------------------, . , , , , , , , , , 

--------------------------
, SPECIFIC MISSION RULES ' 
-----------_.-------------, , , 

18-20 SUSTAINED I.EAK IN , , , 
OR COMPLETE 1.0SS OF , , , 
OF HEll UM SUPPI. Y , , , 
PRESSURE , , , , , , 
A. ONE RING 'LAUNCH 'A.l. CONTINUE MISSION AND' , , ENTER PTP 6-4 , , , , 

'1.0/ , 2. CONTINUE MISSION , 
'DESCENT/ , , 
'I.UNAR , , 
'STAY , , , , , 
'AI.I. , 3. TERMINATE PHASE AND , A.,. NORMAl. ENTRY 
'OTHERS , ENTER NEXT BEST PTP , , , , 

B. BOTH RINGS ' L.AUNCH 'B.l. CONTINUE MISSION AND' , , ENTER PTP 2-1. , , , UNLESS PRIOR TO , , , TOWER JETTISON. IF , , , PRIOR TO TOWER , , , JETTISON. ABORT , , , , 
'DESCENT , 2. CONTINUE MISSION , , , , , , , 
'ALL , 3. TERMINATE PHASE AND , B.3. CONTINGENCY SM RCS SPINUP 
'OTHERS , ENTER NEXT BEST PTP , PRIOR TO CM/SM SEP FOR DEORBIT AND , , , TBD FOR I.UNAR RETURN ENTRY. , , , , , , , , , , , , , , , 

18-21 SUSTAINED LEAK IN OR' , , 
COMPI.ETE LOSS OF , , , 
HELIUM MANIFOLD , , , 
PRESSURE (COULD , , , 
BE EITHER FUEL OR , , , 
OXIDIZER) , , , , , , 
A. ONE RING 'LAUNCH 'A.l. CONTINUE MISSION AND' , , ENTER PTP 6-4 , , , , 

'1.0/ , 2. CONTINUE MISSION I 

'DESCENTI I , 
'LUNAR , , 
'STAY I I 
I I I 

'ALL , ,. TERMINATE PHASE AND ' 
'OTHERS I ENTER NEXT BEST PTP , , , I 

B. BOTH RINGS 'I.AUNCH 'B.l. CONTINUE MISSION AND' , , ENTER PTP 2-1 , 
I , UNLESS PRIOR TO , , I TowER JETTISON. IF , , , PRIOR TO TOWER , , , JETTISON. ABORT. , , I , 
'DESCENT , 2. CONTINUE MISSION , , , , , , , 
'ALL I 3. TERMINATE PHASE AND I B.3 CONTI NGENCY SM RCS SPINUP 
'OTHERS , ENTER NEXT BEST PTP , PRIOR TO CM/SM SEP FOR DEORBIT AND , , , Tao FOR ·I.UNAR RETURN ENTRY. , I , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 CSM CM-RCS SPECIFIC 
18-' 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 18 - CSM CM-RCS 

REV ITEM COND I nON/MAl.FUNCTION' PHASE RUl.ING CUES/NOTES/COMMENTS 
1--+---4----------------------------------------------------------------------------.--------------------, , , , , , , 

18-22 CM RCS IS ARMED FOR 'LoOI 'CONTINUE MISSION , 
ANY REASO,N 'DESCENT/ , , 

'LUNAR , , 
'STAY , , , , , 
'Al.L 'TERMINATE PHASE AND , 
, OTHERS 'ENTER NEXT BEST PTP , , , , , , , , , , , , , 

RULE NUMBERS 18-23 , , , 
THROUGH 18-49 ARE , , , 
RESERVED. , , , , , , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 CSM CM-RCS SPECIFIC 



REV ITEM 

18-50 MEAS DESCRIPTION 

CM HE TK A PRESS 
CM HE TK 8 PRESS 
CM TK A TEMP 
CM TK B TEMP 
CM HE MNFLD A PRESS 
CM HE MNFLD B PRESS 

MISSION 

APOLLO 11 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 18 - CSM CM-RCS - CONCLUDED 

--------------------------------
I INSTRUMENTATION REQUIREMENTS I 

--------------------------------
PCM ONBOARD TRANSDUCERS CATEGORY 

CROO01P METER COM~ON M 
CROOO2P METER COMMON M 
CROO03P METER COMMON HD 
CROOO4P METER COMMON HD 
CROO35P METERIC&W SEPARATE M 
CR0036P METER/C&W SEPARATE M 

REV DATE SECTION GROUP PAGE 

FNL 5/16169 CSM CM-Res INSTR REQ 
18-5 

MISSION RuLE 
REFERENCE 

18-20 
18-20 
18-20 
18-20 
18-21 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 19 - EMU lEVA -

, GENERAl. ' 

19-1 TO INITIATE AND CONTINUE THE FOl.l.OWING MISSION PHASES. THE EXTRAVEHICUl.AR MOBIl.ITY UNIT (EMU) 
MUST PROVIDE THE FOl.l.WOING MINIMUM CAPABILITIES---

A. DOC~ED (TUNNEl. HARDWARE INSTALl.ED)/UNDOCKED/RNDZ 

ANY COMBINATION OF TWO OPS AND/OR PLSS UNITS SATISFYING THE FOl.l.OWING---

1. OPS SOURCE PRESSURE 

2· SUFFICIENT 02 CONSUMABl.ES (PLSS H20. l.IOH AND BATTERY ARE NOT CHEC~ED PRIOR TO 
UNDOC~ING) TO SUPPORT A 30 MINUTE CONTINGENCY EVA (CEVA) 

B. EVA 

1. CRITICAl. INSTRUMENTATION 

2. l.CG/l.Tl. COOl.ING 

,. EMU PRESSURE INTEGRITY 

4. pl.SS 02 PRESSURE REGUl.ATOR 

5. Pl.SS FAN 

6. Pl.SS BATTERy 

7. OPS 02 PRESSURE REGULATOR 

8. SUFFICIENT Pl.SS CONSUMABLES TO SUPPORT CHECKOUT. Pl.ANNED EVA (2+40) AND A 30 
MINUTE POST-EVA RESERVE. 

9. SUFFICIENT OPS CONSUMABLES TO SUPPORT 30 MINUTE PURGE OPERATIONS. 

19-2 DEFINITIONS 

l.OSS OF EMu PRESSURE INTEGRITY 

1. UNABl.E TO MEET 0.3 PSI/MIN PRESSURE DECAY CRITERIA DURING EMU PRESSuRE INTEGRITY 
CHEC~. 

2. EMU REGUl.ATED PRESSURE LESS THAN 3.7~ PSID (TM) AND DECREASING ON LUNAR SURFACE 
WHICH REPRESENTS AN 02 USAGE RATE GREATER THAN 0.7 l.BS/HR 

l.OSS OF PRIMARY OXYGEN SUB-SYSTEM (POS) OXYGEN SUPPLY 

1. SOURCE PRESSURE LESS THAN 152 PSIA 

2. UNABLE TO SUPPl.Y OXYGEN TO OXYGEN VENTIl.ATION LOOP 

l.OSS OF Pl.SS BATTERY 

1. Pl.SS BATTERY VOLTAGE LEsS THAN 16.0 VDC AND DECREASING 

2. Pl.SS BATTERY CuRRENT DRAIN GREATER THAN 3.5 AMPS AND INCREASING (DOES NOT 
INCLUDE CHECKOUT) 

l.OSS of l.IQUID COOl.ING GARMENT/l.IQUID TRANSPORT l.OUP (l.CG/LTL) THERMAL CONTROl. 

1. LOSS OF LCG/LTL CIRCULATION (FLOW RATE LESS THAN 3.5 LBS/MIN AND DECREASING) 

2. LCG H20 INLET TEMPERATURE OF 50 DEG F AND INCREASING AND LCG H20 DELTA T LeSS 
THAN 5 DEG F AND DECREASING WITH DIVERTER VAl.VE IN "MAX" POSITION (THIS 
CONSTITUTES A FAILED SUBLIMATOR) 

MISSION REV DATE SECTION 

APOLLO 11 e 7/3/69 EMU/EVA 

GROUP 

GENERAL! 
MANAGEMENT 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 19 - EMUIEVA -

19-3 CREWMAN MAY E~ECT TO ATTEMPT A WET SUB~IMATOR RESTART IF BREAKTHROUGH OCCURS. 

19-4 OPS PURGE CAPABI~ITY IS REQuIRED FOR EVA. 

19-5 VACCUUM TRANSFERS WI~~ ON~Y BE USED IN suPPORT OF (1) CONTINGENCY EXTRAVEHICU~AR TRANSFER (CEVT) 
BETWEEN SIC' AND (2) ALM CABIN REPRESS FAILURE. 

19-6 AN EMU/~M ECS HYBRID ~IFE SUPPORT AND COMM CONFIGUkATION IS ACCEPTAB~c IF WITHIN SYSTEMS 
CAPABI~ITIES AND IF REQUIRED TO PRECLUDE TIME~INE IMPACT. 

RU~ES 19-7 THRU 19-9 ARE RESERVED, 

I MANAGEMENT I 

19-10 THE PLSS BATTERY IS CONSIDERED TO HAVE A MINIMUM OF 16 AMP-HR CAPABILITY. THIS CONSUMAB~E IS 
GAGED BY MONITORING GT8140C/GT8240C AND PROCESSING IN THE RTCC TO OBTAIN AMP-HRS. 

19-11 THE PLSS PRIMARY OXYGEN SUBSYSTEM (POS) IS CONSIDERED TO HAVE A MINIMUM SOURCE PRESSUR~ OF 1045 
PSIA TO SATISFY THE PLANNED EVA. THIS CONSUMAB~E IS GAGED BY MONITORING GTalB2P/GT8282P AND 
PROCESSING IN THE RTCC TO OBTAIN ~BS MASS. 

19-12 THE P~SS FEEDWATER RESERVOIR IS CONSIDERED TO HAVE A NOMINAL LOADING OF 8.S LBS. THIS 
CONsuMABLE IS GAGED BY MONITORING GTa154T/GT82S4T, GT8196T/GT8296T. GT8182P/GTB282P, 
GT8110P/GT8210P AND PROCESSING IN THE RTCC AND HAND CA~CU~ATIONS TO OBTAIN ~BS REMAINING. 

19-13 THE cONTAMINANT cONTROL AssEMBLY IS CONSIDERED TO HAVE A 4800 BTU TOTAL METABOLIC CAPABILITY. 
THIS CONSUMABLE (~IOH) IS GAGED BY MONITORING POS CONSUMPTION. 

19-14 SUFFICIENT PLSS ANDIOR OPS CONSUMABLES WI~L BE RETAINED AT ~M LIFTOFF TO SUPPORT A ao MINUTE 
cEVA 

19-15 TERMINATION OF EVA ACTIVITIES WI~~ BE BASED UPON THE CONsuMABLES (E~ECTRICAL POWER, 02. AND H20) 
REQUIRED TO SUPPORT SAMPLE RETURN CONTAINER CLOSEOUT AND TRANSFER TO ~M P~US ao MINUTES POST-EVA 
RESERVE. 

RULES 19-16 THROUGH 
19-19 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 R 7/3/69 EMUIEVA 

GROUP 

GENER"'~I 
MANAG E~IEN T 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 19 - EMU/EVA -

REV ITEM CONDITION/MALFUNCTION' PHASE ' RUL.I NG , CUES/NOTES/COMMENTS 
I-~--~ -------------------------------------------------------------------------------------------------

19-20 LOSS OF EMU 'EVA 
PRESSURE INTEGRITY , 

19-21 PLSS 02 PRESSuRE 
REGULATOR FAILURE 

19-22 PLSS FAN FAILURE 

19-23 LOSS OF 
WATER SEPARATOR 

19-24 CONTAMINATION IN 
VENT I LA TI ON 
SYSTEM 

, , 
, 
, 
'EVA , , 
, 
, , , 
, , 
, 
I , , 
'EVA , , 
, , , 
, 
I , , 
, 
'EVA , , 
, 
, 
, , 
, 
, 
, 
, 
, 
'EVA , 
, , 
, 
, 
, 
, 
, 
, 
, 
, , 

RULES 19-25 THRU ' 
19-29 ARE RESERVED. ' 

, , , , 

, SPECIFIC ' 

'TERMINATE EVA 

1. ACTIVATE OPS 

'TERMINATE EVA , , , 
, , 

1. ACTIVATE OPS 

2. IF REG. FAILS OPEN 
CLOSE POS SHUTOFF 
VALVE 

, REF MALF EMU 
, 
, 
, , 
, 
, , 
, , 
, REF MALF EMU , , 
, , , 
, , 
, , , , , 

'TERMINATE EVA IMMEDIATELY 'REF MALF EMU , , , 1. ACT! VATE OPS , , , , 2. OPEN PGA PURGE , , VALVE , , I , , , I , , 
, , 
'TERMINATE EVA IMMEDIATELY 'REF MALF EMU 
, I 

1. IF DEHUMIDIFICATION 
Is REQuiRED. 
ACTIVATE OPS AND 
OPEN PURGE PGA 
VALVE 

, , 
'TERMINATE EVA IMMEDIATELY 'REF MALF EMU , , 
, 1. , , 2. , , , , 
, , , , , 
, , , 

ACTIVATE 

OPEN PGA 
VALVE 

OPS 

PURGE 

, , , , , 
, , 
, , 
, , , , , , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 EMU/EVA SPECIFIC 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 19 - EMU/EVA -

REV ITEM 'CONDITION/I<IALFUNCTlON' PHASE I RULING , CUES/NOTES/COMMENTS 

~--+-----~---------------------;---------------------------------------¥-----------------------------------, , 

I 

, 
, 

19-30 LOSS OF LCG/LTL 'EVA , , , 
, 
, , 
, , 
, , 
, 

19-31 FEED H20 PRESSURE 'EVA 
LESS THAN 2.5 PSIA ' 
AND DECREASING ' , 

, , , 
, 
, , 
, 
, 
, 

19-32 LOSS OF POS 02 ' 
SUPPLY , 

'EVA 
, , 
, 
, , 
, 

19-33 LOSS OF PLSS BATTERy I EVA 
I 

I , , 
I , 
I 
I 

I 

RULE 19-34 IS , 
RESERVED. , 

I , , 
19-35 L.OSS OF CRITICAL. 'EVA 

INSTRuMENTATION , , , , 
NOTE---, , 

I 

RUL.ES 19-36 THRU , 
19-40 ARE RESERVED. ' 

REF 

, , 
, , 
'TERMINATE EVA IMMEDIATELY , REF MALF EMU 
I , , 1. IF ADDITIONAL , 
, COOLING IS , , REQUIRED. ACTIVATE , 
I OPS AND OPEN PGA , 
I PURGE VALVE , 
, , , , , , 
I , , , 
'TERMINATE EVA ' REF MALF EMU , , , , 
I 1. IF ADDITIONAL I 

I COOLING IS , , REQUIRED. ACTIVATE , , OPS AND OPEN PGA , 
, PURGE VALVE , , , , , , , 
, , 
I , , , REF MALF EMU , , 
'TERMINATE EVA I , , , 1. ACTIVATE OPS , , , 
, , , • , • , , 
'TERMINATE EVA IMMEDIATELY • REF MALF EMU 
• , 
• 1. ACTIVATE OPS , , , , 2. OPEN PGA PURGE VALVE , 
, , , , 
I I , , 
• , 
• , 
• , , , , , , , 
'TERMINATE EVA ' REF MR 19-42 , • , , , , 
I , 

SECTION 20 FOR EVA COMMUNICATIONS RULES 
I , , , 
I , , I , , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 1 A 6/20/6 EMU/EVA SPECIFIC 



,. 

REV ITEM 

19-41 

I 

-

MEAS DESCRIPTION 

FEED H2O PRESS 
L.OW FEED H20 PRESS 
P~SS EKG 
PLSS BAT CUR 
PL.SS BAT VOL.T 
~CG H20 TEMP 
PGA PRESS 
PGA PRESS GAGE 
~OW PGA PRESS 
SUB~ 02 OUT TEMP 
PL.SS 02 PRESS 
PLSS 02 QTY IND 
HIGH 02 FLOW 
L.OW VENT FLOW 
L.CG H20 DELTA T 

OPS PRESS GAGE 
OPS REG PRESS GAGE 
EVC SYNC 
EVC CAL. 0 VDC 
EVC CAL 5 VDC 

AEROMEDICAL PARAMETER 
**1 OF 2 OPS REG PRESS 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 19 - EMU/EVA - CONC~UDED 

--------------------------------, INSTRuMENTATION REQuIREMENTS , 
--------------------------------

PAM 
FM/FM ONBOARD TRANSDUCERS 

G T 8110P/G T8210P 
FL.AG ANNUNCIATOR 

GT8124J/GT8224J 
GT8140C/GT8240C 
GT8141V/GT8241V 
GT8154T/GT8254T 
GT8168P/GT8268P 

GT8170T/GT6270T 
GT8182P/GT8282P 

GT8196T/GT8296T 

GT8100X/GT8200X 
GT6101V/GT8201V 
GT8102V/GT8202V 

FL.AG 

FLAG 
FLAG 

REFERENCE SECTION 31. 
GAGES IS MANDATORY. 

METER 
ANNUNCIATOR 

METER 
ANNUNCIATOR 
ANNUNCIATOR 

METER 
METER 

COMMON 

COMMON 

19-42 CRITICAL INSTRUMENTATION 

MEAS DESCRIPTION 
PAM 

FMlFM 

PLSS 02 PRESS/PL.SS02 QTY IND GT8182PI 
GT8282P 

PGA PRESS GAGE/LOW PGA PRESS 
FLAG ANNUNCIATOR/PGA PRESS GT8168PI 

GT8268P 

~OW VENT FL.OW 
FLAG ANNUNCIATOR 

MISSION REV DATE SECTION 

APOL.~O 11 A 6/20/69 EMU/EvA 

ONBOARD 

METER 

METER/TONE
FL.AG 

TONE-FL.AG 

GROUP 

PREL.AUNCH 
INSTR 

TRANSDUCER 

COMMON 

PAGE 

19-5 

MISSION RUL.E 
CATAGORY REFERENCE 
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M 

* 
HD 
HD 
HD 
HD 

M 
M 

HD 
HD 

M 
M 
M 

HD 

M 
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M 
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REV ITEM 

20-1 A. 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

, GENERAL ' 

BASELINE REQUIREMENTS (ALL PHASES EXCEPT LAUNCH) 

1. TWO-WAY VOICE COMM BETWEEN SPACECRAFT. 

2. TWO-WAY VOICE COMM BETWEEN CSM OR LM AND MSFN DURING ALL DOCKED ACTIVITIES 
AND BETWEEN BOTH SPACECRAFT AND MSFN DURING UNDOCKED ACTIVITIEs. 

B. LAUNCH 

THERE ARE NO COMMUNICATIONS FAILURES FOR WHICH THE LAUNCH/ INSERTION PHASE WILL BE 
TERMINATED. 

C. POWERED DESCENT ADDITIONAL REQUIREMENTS. 

LM VOICE REQUIRED TILL LO GATE. THERE ARE NO CSM COMMUNICATIONS SYSTEMS FAILURES FOR WHICH 
LM POWERED DESCENT WILL BE TERMINATED. 

D. LUNAR STAY ADDITIONAL REQUIREMENTS. 

1. FOR TWO-MAN EVA---VOICE COMM BETWEEN MSFN AND ONE EVA. 

2. FOR ONE-MAN EVA---VOICE COMM BETWEEN MSFN AND LM OR EVA PLUS DUPLEX VOICE 
BETWEEN THE LM AND EVA CREWMAN. 

3. DUPLEX VOICE COMM BETWEEN BOTH EVA CREWMEN. 

20-2 VHF EVA COMMUNICATIONS PRIORITIES ARE---

A. TWO-MAN EVA 

1. PRIME---EVA-1 AR/EVA-2 AR (RELAY MODE-ALLOWS DUPLEX VOICE BETWEEN EVA'S PLUS 
THE TRANSMISSION OF VOICE AND DATE FROM BOTH EVA'S TO LM. PLuS THE RECEPTION 
OF LM vOICE BY BOTH EVA'S) 

2. BACkUP---EVA-l AR/EVA-2B OR EVA-l A/EVA-2B OR EVA-l B/EVA-2A (EITHER MODE 
COMBINATION ALLOWS DUPLEX VOICE BETWEE EVA'S PLUS THE TRANSMISSION OF VOICE 
FROM BOTH THE EVA'S TO THE LM PLUS THE TRANSMISSION OF DATA FROM ONE EVA TO 
THE LM AND THE RECEIVING OF LM VOICE BY ONE EVA.) 

B. ONE-MAN EVA 

1. PRIME---EVA-1A OR EVA-2A (ALLOW DUPLEX VOICE BETWEEN EVA AND THE LM PLUS THE 
TRANSMISSION OF DATA FROM EVA TO LM) 

2. BACKUP---EVA-1B OR EVA-2B (ALLOWS DUPLEX VOICE BETWEEN EVA AND LM) 

RULES 20-3 THROUGH 
20-6 ARE RESERVED. 

MISSION REv DATE SECTION 

APOLLO 11 FNL 5/16/69 COMM & INST 

GROUP PAGE 

FUNCTIONAL 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

REV ITEM CONDITION/r.<,ALFUNCTION' PHASE ' Rull NG , CUES/NOTES/COMMENTS 

~--+-----~---------------------~---------~---------------------------~-------------------------------------, , 

, SPECIFIC ' 

20-13 LOSS OF TWO-WAY VHF 'DOCKED 'DO NOT UNDOCK , REF MAL PROC COMM---
VOICE COMM BETWEEN ' , 
SPACECRAFT 'UNDOCKED 'DOCK ASAP 

, 'NO GO FOR DOl , , 
'DESCENT 'CONTINUE MISSION 
'ORBIT ' , , 
'POWERED 'CONTINUE MISSION 
'DESCENT ' , , 
'LUNAR 'CONTINUE MISSION 
'STAY , 
, 'NO GO FOR EVA IF 
, 'DUPLEX OR SIMPLEX 
, 'VOICE BETWEEN LMI 
, 'EVA NOT AVAILABLE. , , 
, , 
, , , , , , 

, 3 LOSS OF VHF VOICE COMM WITH CSM 

20-14 LOSS OF TWO-WAY , 

20-15 

20-16 

VOICE COMM WITH MSFN' 

A. CSM ONLY 

B. LM ONLY 

LOSS OF TWO CSM 
AUDIO CENTERS 

LOSS OF vOICE FROM 
EVA-2 TO EVA-l 

MISSION 

'LAUNCH , 
, EARTH 
'ORBIT 

'.11.1. CONTINUE MISSION , , 
, 2. ENTER NEXT BLOCK DATA' 
'POINT ' , 

'fLC , 3. CONTINUE MISSION , B.3 ENTER LM EARLY TO USE LM S-BAND 
, FOR VOICE COMM WITH MSFN. 

, NO GO FOR LOI 

'001/ '4. CONTINUE MISSION 
'POWERED ' 
'DESCENT ' 

'LUNAR 
'STAY 

'DOCKED 

5. CONTINUE MISSION IF 
VHF RELAY THROUGH LM 
STI LL AVA I LABLE 
OTHERWISE ENTER NEXT 
BEST PTP 

'B.l. CONTINUE MISSION 
, NO GO FOR DOl 

, • REF MAL PROC COMM--

" , 4 LOSS OF S-BAND VOICE COMM 
'UNDOCKED' 2. RETURN TO VICINITY OF" 
'DESCENT' CSM ' 
'ORBIT ' , 

NO GO FOR POI '55-BAND RECOVER CANNOT 
, PHASE LOCK. 

'POWERED ' 
'DESCENT I , , 

3.A.PDI TO LO GATE 
RETURN TO VICINITY 
OF CSM ASAP 

, 8.3. CSM RELAY ACCEPTA8LE , 

, 
, 
'LUNAR 
'STAY , , 
'EPO , 
'ALL , , 

, 
B.LO GATE TO TOUCHDOWN I 

CONTINUE MISSION. ' 

I 5. LM LIFTOFF NEXT ASCENT' 
'OPPORTUNITY. ' , , , , 
'CONTINUE MISSION 
'NO GO FOR TL.I 
'CONTINUE MISSION , , 

ACQUIRE 

'DUAL 'CONTINUE MISSION , , EVA-1 HAS EVC-1 EVA-2 HAS EVC-2 
'EVA , 'EVA-2 GO TO POSITION "8" , 

REV DATE SECT ION GROUP pAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

, MANAGEMENT ' 

20-7 VOICE CONFIGURATION 

A. LM/CSM/MSFN 

1. VHF DUPLEX B AND USB WILL BE TRANSMITTED/RECEIVED SIMULTANEOUSLY FOR LAUNCH 
THROUGH CYI. REV 1. VHF SIMPLEX A AND USB WIll BE TRANSMITTED/RECEIVED 
SIMULTANEOUSLY FOR EARTH ORBIT AFTER CYI. REV 1 LOS. 

2, VHF A SIMPLEX 296.8 MHZ IS PRIME VOICE COMM BETWEEN VEHICLES EXCEPT DURING 
RANGING WHEN DUPLEX B eCSM) AND DUPLEX A elM) WIll BE USED. 

3. VHF B SIMPLEX 259.7 MHZ IS BACKUP TO VHF A SIMPLEX 296.8 MHZ. 

4. USB IS PRIME VOICE COMM BETWEEN MSFN AND CSM OR LM. 

s. USB/VHF RELAY IS VOICE COMM BACKUP TO USB BETWEEN MSFN AND MALFUNCTIONED 
SIC. 

6, NORMAL VOICE COMM WILL USE SIMULTANEOUS MSFN UPLINK TO BOTH VEHICLES. 
HOWEVER, IF REQUIREMENT SHOULD EXIST, SIMULTANEOUS INDLPENDENT MSFN/CSM AND 
MSFN/LM COMM MODES WILL BE INITIATED, 

7. THE PRIME CSMILM COMMUNICATIONS MODE DURING THE LUNAR ORBIT PHASE IS VHF. 
THE PRIME VHF MODE IS VHF A SIMPLEX UNLESS THIS MODE Is PRECLUDED BY THE USE 
OF VHF RANGING. DURING LUNAR STAY PHASE THE PRIME CSMILM MODE IS MSFN RELAY 
WITH EACH SIC MONITORING THE VHF A FREQUENCY. 

8. THE CSM AND LM WILL TRANSMIT SIMULTANEOUSLY ON VHF AND USB DURING ALL LM 
POWERED UP PHASES IN LUNAR ORBIT. 

9. IN THE EVENT OF A COMPLETE LOSS OF CSM S-BAND COMMUNICATIONS WITH MSFN. THE 
LM WILL 8E CONFIGURED FOR LM TWO-wAY RELAY AND RETAINED FOR TEl AND TEC. 

B. LM/CSM/EVA/MSFN 

1. "'MTWO-WAY WlfH TWO-MAN EVA- ts-THE ~fUME·MQl)£ . PLANNED POREIIA OPERAHON. 
CSM---USB TRANSMIT/RECEIVE ONLY---LM--- TRANSMIT VHF A, RECEIVE VHF A AND B. 
MSFN CONFIGURED FOR USB RELAY, 

20-8 CSM VHF/USB MANAGEMENT 

A, FOR CREW REsT PERIODS' CSM S-SAND ANTENNAS WILL SE SELECTED BY GROUND COMMANDS. 

B. NORMAL CONTROL OF THE S-8AND MODES WILL BE BY GROUND COMMAND. CSM COMMUNICATIONs SWITCH 
POSITION WILL REFLECT OUT-OF-SITE CONTACT CONFIGURATION. 

20-9 LM STEERABLE ANTENNA MANAGEMENT 

A. CSM THRUSTERS 83 AND C4 MUST BE DISABLED WHEN THE LM STEERABLE ANTENNA IS UNSTOWED DURING 
DOCKED PHASES 

B. DURING ALL PHASES THE STEERABLE ANTENNA TEMPERATURE SHOULD SE MAINTAINED BETWEEN -6' DEG. F 
AND 185 DEG. F. 

RULES 20-10 THROUGH 
20-12 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 COMM ~ INST 

GROUP 

FUNCTIONAL 
COMM-MNG. 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

20-19 LOSS OF TWO-WAY 
VOICE BETWEEN MSFN 
AND EVA 

20-20 LOSS OF TWO-WAY 
VOICE BETWEEN MSFN 
AND BOTHl..M AND"eVA 

, , 
'ALT 
'EVA 

, 
, 1. EVA-2 GO TO POSITION , "A' , , 
'2. EVA-l GO TO POSITION , "S' , , , , 
'TERMINATE EVA , , , , , 
'TERMINATE EVA , 
'1. EVA-2 GO TO POSITION , "A" , , EVA-l GO TO , POSITION' 'B" , , 
, 2. IF UNABLE TO , RE-ESTABLISH COMM , EVA-2 RETURN TO LM AND , RECONFIGURE COMM , 
'3. IF ABLE TO , RE-ESTABLISH COMM. , CONTINUE EVA. , , , , 
'TERMINATE EVA , 

1 t ONE-MAN I 11. RECONFfGURE ~M TO 
I I RE-ESTABLISH COMM. , , , '2. IF ABLE TO , , RE-ESTABLISH COMM. , , CONTINUE EVA. , , , , , , , , 

20-21 LOSS OF DUPLEX 
BETWEEN LM AND 

VOICE'ALT EVA 'TERMINATE EVA 
EVA 'lONE-MAN" 

, '1. , , 
I , 

, I 

RECONFIGURE LM 
AND EVA TO VHF 
BACKUP MODE. 

'2. IF ABLE TO , , , , 
" RE-ESTABLISH DUPLEX 
r COMM. CONTINUE EVA. , 

• , , 
RULES 20-22 THROUGH ' 
20-2' ARE RESERVED. • , 

MISSION 

, , , , .. , 

REV DATE SECTION GROUP 

, 
I , , , , , 
I , , , , , , 
I , , , , 
,. , , , , , , , , , , , 
• , , , 
1 , , , , 
, , 
I , , , , 

PAGE 

APOLLO 11 A 6/20/69 COMM • INST FUNCTIONAL 
COMM-SPEC1FIC 20-4 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

I GENERAL I 

20-26 A. BASELINE REQUIREMENT (ALL PHASES EXCEPT LAUNCH) 

20-27 

1. CRITICAL INSTRUMENTATION (CRITICAL INSTRUMENTATION IS THAT INSTRUMENTATION 
REQUIRED TO VERIFY MISSION GO/NO-GO CRITERIA) 

B. LAUNCH 

THERE ARE NO CSM INSTRUMENTATION FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE 
TERMINATED. 

C. POWERED DESCENT ADDITIONAL REQUIREMENTS 

THERE ARE NO CSM INST. SYS FAILURES FOR WHICH LM POWERED DESCENT WI~~ BE TERMINATED. 

THE MISSION WILL BE CONTINUED WITH THE LOSS OF THE---

A. CSM UPDATA LINK 

B. CSM CAUTION AND WARNING SYSTEM 

C. CSM DSE 

D. CSM HIGH GAIN ANTENNA 

E. CSM FM DOWNLINK 

F. CSM USB RANGING 

G. VHF RANGING 

RULES 20-28 THROUGH 
20-29 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 COMM & INSTR 

GROUP 

CSM INST -
GENERAL 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

____________ I 

, MANAGEMENT ' ____________ f 

20-30 DSE MANAGEMENT 

A. LM AND CSM LOW BIT RATE TELEMETRY WILL BE RECORDED CONTINUOUSLY WHEN NOT IN CONTACT WITH 
GROUND TELEMETRY SITES EXCEPT DURING PERIODS OF VHF RANGING AND WILL BE PLAYED BACK AT 
LEAST ONCE PER REVOLUTION IN LUNAR ORBIT. 

B. eM HIGH BIT RATE DSE RECORDINGS WILL BE MADE DURING THE FOLLOWING OPERATIONS---

1. LAUNCH 

2. S-IVB/CSM SEPARATION 

3. ALL SPS MANEUVERS 

4. CM/LM SEPARATION AND ENTRY 

5. DTO REQUIREMENTS (TBD) 

6. LM FINAL SEP 

C. DURING SLEEP PERIODS 

1. USING HIGH GAIN ANTENNAS. DSE RECORDING AND DUMPING WILL BE MANAGED PER (A) 
ABOVE. 

2. USING OMNI'S. LM AND CSM LOW BIT RATE TELEMETRY WILL 
CONTINUOUSLY WHEN NOT IN CONTACT WIT~ GROUND TELEMETRY SITES. 
BE DUMPED UNLESS A MALFUNCTION SO DICTATES. IN THIS CASE THE 
ACTIVATED FOR THE DUMP. 

20-31 CTE MANAGEMENT 

BE RECORDED 
DATA WILL NOT 
HGA wILL BE 

A. CTE WILL BE CONFIGURED TO CLOCK IN GET FOR FLIGHT. HOWEVER. IF A HOLD OCCURS AFTER T-20 
MINUTES. CT~ WILL NOT BE CORRECTED UNTIL COMPLETION OF POWERED FLIGHT. 

B. CTE WILL BE ALLOWED TO DRIFT +1-5 SEC BEFORE BEING UPDATED AFTER ORBIT INSERTION. 

RULES 20-32 THROUGH 
20-34 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 COMM & INSTR 

GROUP 

CSM INST -
MANAGEMENT 
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NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

1--+---4 -------------------------------------------------------------------------------------------------

20-35 LOSS OF CSM TM 

A. HBR OR L8R 

B. ALL TM 

, , , 
'ALL 

'LAUNCH , 
, ORBIT 

, , , 

, SPECIFIC ' 

'A. CONTINUE MISSION 

'B.l. CONTINUE MISSION , 
2. ENTER NEXT BEST PTP 

'POWERED ' 3. CONTINUE MISSION ' 
'DESCENT ' , 

20-36 LOSS OF CRITICAL 
INSTRUMENTATION 

'LUNAR 
'STAY , , , , 
'LAUNCH , , 
'EO 

'TLC , , , 
'DOl , , 
, , , 

20-37 LOSS OF ONE CSM PMP 'ALL 
POWER SUPPLY , 

20-38 LOSS OF BOTH CSM 
POWER AMPLIFIERS 

20-39 LOSS OF THE SCE 

, , 
, 
'EPO , 
, 
'ALL , , , 
'EPO , 
, 
'TLC 
, 
'LUNAR 
, ORBIT 

, LUNAR 
'STAV , 
, 

RULES 20-40 THROUGH ' 
20-44 ARE RESERVED. ' , 

, 

, , 
, 4. LM LIFTOFF AT THE NEXT' 
, ASCENT OPPORTUNITV. ' , , , , , , 
, , 
'CONTINUE MISSION , , 
'ENTER NEXT BEST PTP 
'NO GO FOR TLI 

'CONTINUE MISSION , 
'NO GO LOI 

'CONTINUE MISSION 
'NO GO FOR LUNAR STAY 

'CONTINUE MISSION 

'NO GO FOR TLI , , 
. 'CONTINUE MISSION , , 
, 
'CONTINUE MISSION 
'NO GO FOR TLI , 
'CONTINUE MISSION 
'NO GO FOR LOI , 
'CONTINUE MISSION , , 
'CONTINUE MISSION 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 COMM & INSTR CSM INST -
SPECIFIC 
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REV ITEM 

20-46 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

I GENERAl. I 

BASEI.INE REQUIREMENT 

1. CRITICAl. INSTRUMENTATION (CRITICAl. INSTRUMENTATION IS THAT INSTRUMENTATION. 
ONBOARD OR TM DURING MSFN AOS. OR ONBOARD ONL.Y DURING MFSN L.OS REQUIRED TO 
VERIFY MISSION GO/NO-GO CRITERIA) 

B. POWERED DESCENT ADDITIONAL. REQUIREMENTS 

C. 

THE 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

L.M HBR TEL.EMETRY 

L.UNAR STAY ADDITIONAL. REQUIREMENTS 

10M L.BR OR HBR TM IS REQUIRED. IF 10M TM DATA IS L.OST DURING THE EVA. ONE CREWMAN WIL.1. RETURN 
AND ATTEMPT TO RE-ESTABLISH THE LOST COMMUNICATIONS I.INK. 

MISSION WIL.L. BE CONTINUED WITH THE L.OSS OF THE---

L.M UPDATA LINK 

LM CAUTION AND WARNING SYSTEM 

10M DSEA 

EVA TEI.EMETRY 

L.M FM DOWNL.INK 

10M USB RANGING 

VHF RANGING 

RUL.ES 20-47 THROUGH 
20-49 ARE RESERVED. 

MISSION REV DATE ~ECTION 

APOL.L.O 11 B 7/3/69 COMM ~ INST 

GROUP 

10M INST -
GENERAL. 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION 

I MANAGEMENT I 

20-50 LM USB/TM MANAGEMENT 

A. FOR NORMAL LM POWERED UP PHASES. THE LM STEERABLE ANTENNA WITH THE POWER AMPLIFIER WILL BE 
USED. DURING LUNAR STAY. IF THE ERECTABLE ANTENNA IS USED. THE POWER AMPLIFIER MAY BE 
TURNED OFf If HBR TM AND VOICE CIRCUIT MARGINS ARE ADEQUATE. 

B. DURING PERIODS Of LM OuT-Of-STATION CONTACT (LUNAR FAR SIDE). THE TM BIT RATE WILL BE 
SWITCHED FROM HaR TO L8R AND TRANSMITTED TO THE CSM OVER VHf B EXCEPT DURING VHF RANGING 
AND PERIODS OF CRITICAL VOICE CO~MUNICATIONS. 

C. FOR ALL LUNAR STAY OPERATIONS. HBR TM WILL BE USED. 

SYSTEM MONITORING 

DURING SLEEP PERIODS TBD CREWMEN WILL SLEEP WITH HEADSETS TO MONITOR FOR MASTER ALARMS OR 
GROUND COMMUNICATIONS. 

RULES 20-51 THROUGH 
20-54 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 COMM & INST 

GROUP 

LM INST -
MANAGEMENT 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 20 - COMMUNICATIONS AND INSTRUMENTAl ION 

CONDITION/MALFUNCTION' PHASE ' RULI NG , CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7-----------------------------------------------------------------, 

, 
, SPECIFIC ' 

, 
20-55 LOSS OF LM TM , REF MAL PROC , 

A, LOSS OF LBR ONLY 'ALL 'A, CONTINUE MISsION , t 
t 

9, LOSS OF HBR ONLY 'DOCKED , 'S,l, CONTINUE MISSION , 
, 

C, LOSS OF ALL TM 

20-56 LOSS OF CRITICAL 
INSTRUIIENTION 

'UNDOCKED' 2, RETURN TO 
CSM 
NO GO FOR 

'DESCENT ' 3, RETURN TO 
'ORBIT ' CSM , , NO GO FOR , , 
'POWERED ' 
'DESCENT ' 

4,IA) POI TO 
ABORT 

viCINITY OF 

DOl 
VICINITY OF 

POI 

LO GATE -
, , RETURN TO VICINITy , , OF CSM , , 
, , IB) LO GATE TO TO -, , CONTINUE MISSION , , 
'LUNAR 
'STAY 

, 5, CONTINUE MISSION , 

'DOCKED , 
, 
'C,l, , CONTINUE MISSION 

, , 
t , 
, 
, 
, , 
, 
, 
t , 
, , 
, 

'ALL , 2, RETURN TO VICINITY OF ' 
CSM ' 
NO GO FOR TD ' 

'POWERED ' 3,IA) PDI TO LO GATE - , 
'DESCENT' ABORT-DOCK ASAP , 
" , 
, 'IS) LO GATE TO TD - , 
, , CONTINUE MISSION ' 
" , 
'~UNAR 
'STAY 

, 4, LI~ LIFTOFF 
, OPPORTUNITY , 

NEXT LAUNCH' , , , , , , , , , , , , , , 
'DOCKED 'DO NOT UNDOCK , 

, 
'UNDOCKED 'DOCK ASAP , , , , , 

RULES 20-57 THROUGH ' 
20-59 ARE RESERVED, ' 

, , , 
, , 

MISSION REV DATE SECT I ON GROUP 

COMM 

MFSN 

LOSS 

APOLLO 11 FNL 5/16/69 COMM & INST LM INST -
SPECIFIC 
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REV ITEM 

20-60 

20-61 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION CONCLUDED 

--------------------------------------, CSM- INSTRUMENTATUON REQUIREMENTS , 
--------------------------------------

MEAS DESCRIPTION PCM ON60ARD TRANSDUCERS CATEGORY 

UDL VALIDITY SIGNAL CT0262V - - HD 

USB RECEIVER AGC CT0620E METER COMMON HD 

USB RECEIVER AGC METER - - HD 

US6 RECEIVER ERROR CT0604F - - HD 

DSE TAPE MOTION CTOO12X T6 - HD 

CTE TIME CT0145F - - HD 

seE 10 VDe CTOO18V - - HD 

SCE 5 VDC CTOO17V - - HD 

seE 20 VDe eTOO15V - - HD 

SCE -20 VDC CTOO16V - - HD 

PCM HI REF 85 PERCENT CT0125V - - HD 

PCM HI REF 15 PERCENT eT0126V - - HD 

--------------------------------------, LM- INSTRUMENTATION REUUIREMENTS , 
--------------------------------------

MEAS DESCRIPTION PCM ON60ARD TRANSDUCERS CATEGORY 

PCM OSC FAIL 2 GL0422V - - 1 OF 2 

PCM OSC FAIL 3 GL0423V - - HD 

CAL 85 PCT GL0401V - - HD 

eAL 15 peT GL0402V - - HD 

MET GL0501W - - HD 

C&OW PWR FAIL GL4054X CAUTION - HD 

MASTER ALARM GL4069X MASTER ALARM - HD 

DUA STATUS GT0441X - - HD 

S-BND ST PH ERR GT0992B - - HD 

S-BND RCVR SIG GT0994V METER - HD 

STEERABLE ANT TEMP GT0454 METER - HD 

XMTR PO GT0993 ----- - HD 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 FNL 5/16/69 COMMUNICATIONS PRELAUNCH 
AND INSTR REQ TS 20-11 

MISSION RULE REF 

13-106 .10E .11C 

13-10B 

13-106 

13-11 

13-11 

MISSION RULE REF 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC 

GENERAL 

21-1 TO INITIATE THE FOLLOWING MISSION PHASES. THE pYROTECHNIC SYSTEM ~UST pROVIDE THE FOLLOWIN~ 
MINIMUM CAPABILITIES---

NOTE 
LM-ACTIVE RENDEZVOUS/CONTINGENCY 
RETURN ASSUMED 

A. DOCKED OPERATIONS. UNDOCKING 

ONE OPERATIONAL PYRO SYSTEM 

B. DESCENT ORBIT. POWERED DESCENT. LuNAR STAY 

TWO OPERATIONAL PYRO SYSTEMS 

21-2 DEFINITIONS---

LOSS OF PYRO SYSTEM 

A. PYRO BATTERY OPEN CIRcuIT VOLTAGE LESS THAN 30 VDe 

B. uNABLE TO ARM SYST~M 

21-3 A PYRO SYSTEM WILL BE DISABLED IF---

A. ANY RELAY K2 THROUGH K6 INADVERTENTLY CLOSES (REF MR 21-13) 

B. ANY RELAY K7 THROUGH K15 INADvERTENTLY CLOSES. SYSTEM wILL BE USED FOR APS PREssuRIZATION, 
DPS VENTING AND STAGING 

A PYRO SYSTEM IS DISABLED BY OPENING THE APPROPRIATE "LO~IC POWER" CIRCuiT BREAKER 

21-4 THE ASCENT AND DESCENT STAGES ARE CONSIDERED NON-RIGIDLY ATTACHED IF THE GUILLOTINE FAILS TO 
SEVER THE INTERSTAGE UMBILICALS AND ALL OTHER INTERSTAGE ATTACHMENT POINTS HAVE RELEASE~. 

21-5 ANY SPECIFIC PYRO MISSION RULE REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAuSE FOR 
TERMINATION OF AN EVA, ADDITIONALLY, SHOULD A PYRO SYSTEM EXHIBIT A Kl-K6 K~LAY CLOSU~~ DURIN~ 
THE EVA. ONE CREWMAN WILL RETURN AND ATTEMPT TO CORRECT TH~ MALFUNCTIuN, 

RULE NUMBERS 21-6 THROUGH 21-9 ARE RESERVED, 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC 

MANAGEMENT 

21-10 APS WILL NOMINALLY BE PRESSURIZED IMMEDIATELY PRIOR TO STAGING. APS WiLL NOT NORMALLY BE 
PRESSuRIZED MORE THAN 24 HOURs PRIOR TO THE LAST APS BURN--- HOWEVER. IN A CONTINGENCY CASE. THE 
APS MAY BE PRESSURIZED UP TO 3-1/2 DAYS PRIOR TO THE LAST APS BURN. 

21-11 IF UNABLE TO DEPLOY ONE OR MORE LANDING GEAR. A LANDING WILL NOT BE ATTEMPTED. DESCENT ENGINE 
BuRNs WILL BE CONTINuED SINCE CONTROL PROBLEMs ARE NOT EXPECTED TO EXIST AND DAMAGE TO THE 
LANDING GEAR FROM THE BURN WILL NOT AFFECT ALTERNATE MISSIONS. 

21-12 UNDOCKED STAGING WITH ONE PYRO SYSTEM WILL BE PERFORMED ONLy IF ABSOLUTELY NECESSARY TO MAINTAIN 
CREW SAFETY. 

21-13 FOR A K1 THROuGH K~ FAILURE. THE GOOD SYSTEM WILL BE DISABLED AND A PYRO FUNCTION. OTHER THAN 
sTAGING. ATTEMPTED TO DETERMINE IF K1 HAS FAILED CLOSED. IF BOTH SYSTEMS ARE FAILED IN THIS 
MODE. THEY MUST BOTH BE TESTED FOR A Kl FAILuRE INDEPENDENTLY. A PYRO SYSTEM CANNOT BE DISABLED 
FOR A K1 FAILURE. 

21-14 AN ARMED PYRO SYSTEM(S) THAT CANNOT BE DEARMED IS CONSIDERED UNSAFE FOR THE VIBRATION/SHOCK 
ENVIRONMENT ASSOCIATED WITH LUNAR TOUCHDOWN. 

RULE NUMBERS 21-15 THROUGH 
21-19 ARE RESERVED. 

MISSION REV OATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 
~--+-----~-------------------------------------------------------------------------------------------------, , , 

21-20 LOSS OF---

A. ONE PYRO SYSTEM 

B. TWO PYRO SYSTEMS 

21-21 UNABLE TO DISARM 
PYRO SYSTEM«S) 

MISSION 

, , , , 
-------. 
SPECIFIC 
-------. , , , , , , 

'ALL ' A. 1. DELAY STAGING AS , , LONG As POSSIBLE , , 
'DOCKED , 2. CONTINUE MISSION , , 
'UNDOCKED , NO-GO 001 , , 
'DESCENT , 3. DOCK ASAP 
, ORBIT , NO-GO PDI , , 
'POWERED , 4. (AI POI TO PDI + 5 
'DESCENT , ABORT , , (BI POI + 5 TO TO -, , CONTINUE MISSION , , 
'LUNAR , 5. LlFT OFF AT NEXT 
'STAY , BEST OPPORTUNITY , , 
'ALL 'B. 1. DOCK ASAP , , 
'POWERED , 2. ABORT 
'DESCENT , , , , , , , , , , , , , 
, , 
'ALL 'CONTINUE MISSION , 'NO-GO POI , , 
, , , 'FOR UNSTAGED OPERATION. , 'PLACE ONE ASCENT , 'BATTERY ON BUS POWERING , 'THE ACTIVE GUIDANCE , 'SYSTEMS. , , , 'STAGE AS REQUIRED IN ORBIT , , 
'POWERED 'ABORT 
'DESCENT , , , 
'LUNAR 'LIFT OFF AT NEXT BEST 
'STAY 'OPPORTUN lTV , 'NO-GO EVA , , 
, , , , , , 

REV DATE SECTION GROUP 

, 

, , , , , , , 
, , , , , , , 
, , 
, , , 
, , , , , , , , 
, , , , , , , 
, , 
, , , , , , , , , , 
, , , , , , , 
, 

APOLLO 11 FNL 5/16/69 LM SEQUENTIAl.. sPECIFIC 

REF MAI..F PROC ED---

1 ED RELAY 

CSM RESCUE MAY BE REQUIRED DUE TO 
RCS REDLINES 

REF MALF PROC ED--

1 ED RELAY 

CSM RESCUE MAY BE REQUIRED DUE TO 
RCS REDLINE 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC 

CONDITION/MA~FUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

21-22 A RELAY K7 THROUGH 
K15 INADVERTENTLY 
CLOSES 

A. SYSTEM A 

B. SYSTEM B 

C. BOTH SYSTEMS 

21-23 UNABLE TO STAGE 

A. ASCENT AND 
DESCENT STAGES 
STILL RIGIDLY 
TIED TOGETHER 

8. INCOMPLETE 
STAGING. VEHICLE 
NOT RIGID 

, , 
'ALL , , 
, , , , , 
, , , , , 

, , 
, , 
, , , , , , , 
, , , 
, , , , 
'RNDZ 
I , , , , 
'RNOZ , , , , , , , 
I 

RULE NUMBERS 21-24 I 

THROUGH 21-49 ' 
ARE RESERVED ' 

, , , , 
, , , , 
, , , , , , , , 
, , 
'A. CONTINUE MISSION 

'OPEN LOGIC POWER 
"'A" CIB UNTIL DPS CRYO 
'HE PRESSURIZATION 
'ACCOMPLISHED , 
'B. CONTINUE MISSION 
I 

'OPEN LOGIC POWER 
"'e" CIB UNTIL DPS CRYO 
'PRESSURIZATION 
'ACCOMPL I SHED 

'c. 1. CONTINUE MISSION , 
, 2. PRIOR TO 
, POSITIONING MASTER 
, ARM SW TO "ON"---
, CLOSE DES HE REG 1 
, AND 2 , 

, RELAYS 

, K7 - RCS PRES 

, K8 - LAND GEAR DEP~AY 

, K8A - LAND GEAR DEP~OY 

, K9 - DPS CRYO HE PRESS 

, K10 - ASC HE TANK 1 

, Kll - AS' HE TANK 2 , 
, K12 - ASC FUlL AND OX COMP VALVE 
, ISYSTEM B ON~Y) , 
, K12A - ASC FUE~ AND OX COMP 
, VALVES 

, K13 - DPS FUE~ AND OX VENT 

, K14 - DPS AMBIENT HE 

, K15 - DPS FUE~ AND OX COMP VALVES , , 
, A AND B - PRIOR TO DPS CRYO HE 
, PRESS. THE FAILED SYSTEM WILL BE 
, DISABLED FOR ALL PYRO FUNCTIONS. 
, SUBSEQUENT PYRO FUNCTIONS WILL eE 
, ACCOMPLISHED USING SYSTEMS A AND e. , , 
, , , 

HE' , , 
, , , 
, , , , , , 

3. OPEN DES HE REG 1 AT ' 
TIG OF DPS 1 BURN ' 

, 
'A. 1. CONTINUE MISSION 
I , 
, 2. USE RCS FOR 
, MANEUVERS , 
'B. 1. EXECUTE CSM RESCUE , 

, , 
, THIS RULE ONLY APPLIES TO ALTERNATE 
, MISSIONS 

, A. CSM RESCUE MAY BE INITIATED DuE 
I TO RCS REDLINES , , , 
I 

, B. EVT MAY BE REQUIRED 
, INABILITY TO DOCK. 

BECAUSE OF 

, 2. GO TO DRIFTING FLIGHT' , , 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC - CONCLUDED 

REV ITEM 

21-50 ME AS DESCRIPTION 

EO RLY A K1-K6 

EO Rio Y B Kl-K6 

EO RLY A K7-K15 

ED RLY B K7-Kl!5 

SELECTED EO BAT 
VOLT 

I PRELAUNCH INSTRUMENTATION I 

PCM ON BOARD 

GY0201X SYS A STAGING LIGHT 

GY0202X SYS B STAGING LIGHT 

GY0231X --------

GY0232X --------

------ METER 

COMMON 
CAUTION 
LIGHT 

CATEGORY 

M 

HO 

M 

M 

M 

M 

MISSION RULE REFERENCE 

21-1. 2. 3. H. 20. 21. 

21-1. 2. :3 • 13. 20. 21. 

21-1. 3. 22 

21-1. 3. 22 

21-1. 2. 20 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 22 - LM ELECTRICAL POWER 

I GENERAL. I 

22-1 TO INITIATE THE FOLLOWING MISSION PHASES. THE ELECTRICAL POWER SYSTEM MUST PROVIDE THE FOLLOWING 
MINIMUM CAPABILITIES---

NOTE 

LM ACTIVE RENDEZVOUS/CONTINGENCY RETURN ASSUMED 

A. DOCKED WITH HATCH OPEN AND TUNNEL CLEAR 

1. CDR OR LMP BUS 

2. TWO DESCENT BATTERIES WITH ASSOCIATED FEEDER OR ONE ASCENT BATTERY WITH 
ASSOCIATED FEEDER. 

3. SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE THE 
PLANNED ACTIVITY PERIOD. 

B. DOCKED WITH HATCH CLOSED 

1. CDR AND LMP BUSES 

2. TWO DESCENT BATTERIES PLUS ONE ASCENT BATTERY OR BOTH ASCENT BATTERIES. 

3. BOTH ASCENT FEEDERS 

4. SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRIC~L ENERGY TO COMPLETE THE 
PLANNED ACTIVITY PERIOD PLUS A RESERVE OF 1 HOUR. 

C. UNDOCKED/SEPARATION 

1. COR AND L.MP BUSES 

2. TWO DESCENT BATTERIEs PLUS TWO ASCENT BATTERIES OR FOUR DESCENT BATTERIES 
PLUS ONE,ASCENT BATTERY. 

3. BOTH AsCENT FEEDERS PLUS ONE DESCENT FEEDER. 
RESULTS IN LOSS OF ALL DESCENT BATTERIES. 

A SHORTED DESCENT FEEDER 

4. SUFFICIENT AVAIL.ABLE ELECTRICAL POWER---

(A) TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2 HOURS. 

IB) IN EACH ASCENT BATTERY TO PROVIDE A 2-HOUR CONTINGENCY RETURN CAPABILITY. 

NOTE 

TO CONTINUE LANDING MISSION. SEE POWERED 
DESCENT CONSUMABLE REQUIREMENTS. 

D. DESCENT ORBIT 

1. CDR AND LMP BUSES 

2. TWO DESCENT BATTERIES PLUS BOTH ASCENT BATTERIES OR FOuR DESCENT BATTERIES 
PLUS ONE ASCENT BATTERY 

3. BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER. 

4. ONE INVERTER AND AC BUS A 

5. SUFFICIENT AVAILABLE ELECTRICAL POWER---

(A) TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2 HOURS. 

(B) IN EACH ASCENT BATTERY TO PROVIDE A '-HOUR CONTINGENCY RETuRN CAPABILITY 

NOTE 

TO CONTINUE LANDING MISSION. SEE POWERED 
DESCENT CONSUMABLE REQUIREMENTS. 

MT .... TflN '''''"V nATE: ~EGION 

APOLLO 11 FNL S/r&I&9 L.M ELECTRICAL 
POWER 

GROUP 

GENER~L 

PAGE 

22-1 



REV ITEM 

22-1 

(CONTI 

E. POWERED DESCENT 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 22 - LM ELECTRICAL POWER 

1. CDR AND LMP BUSES 

2. TWO DESCENT BATTERIES PLUS BOTH ASCENT BATTERIES 

3. BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER 

4. ONE INVERTER AND AC BUS A. 

5. SUFFICIENT ELECTRICAL POwER COMBINED IN ALL AVAILABLE BATTERIES TO 
ACCOMPLISH LANDING AND A LUNAR STAY OF 2 HOURS PLUS SUFFICIENT ELECTRICAL 
POWER IN EACH ASCENT BATTERY TO ACCOMPLISH LIFTOFF THRU CREW TRANSFER. 

F. LUNAR STAY 

1. COR AND LMP BUSES 

2. ONE DESCENT BATTERY ON EACH BUS PLUS BOTH ASCENT BATTERIES 

3. BOTH ASCENT FEEDERS AND BOTH DESCENT FEEDERS 
, 

4. SUFFICIENT ELECTRICAL POWER COMBINED IN AL.L AVAIL.ABLE BATTERIES TO COMPLETE 
THE DESIRED LuNAR STAY AND A 2 HOUR LUNAR STAY RESERVE. PLUS SuFFICIENT 
ELECTRICAL POwER IN EACH ASCENT BATTERY TO ACCOMPLISH LIFTOFF THRU CREW 
TRNASFER. 

G. LM ACTIVE RENDEZVOUS 

1. EITHER CDR OR LMP BUS 

NOTE---
LM IS STAY AT T1 OR 
T2 IF SUFFICIENT 
ELECTRICAL POWER IS 
AVAILABLE TO PROVIDE 
A T3 LIFTOFF. NOMINAL 
INSERTION. AND CSM 
RESCUE CAPABILITY. 

2. ONE ASCENT BATTERY WITH ASSOCIATED FEEDER 

3. SUFFICIENT AVAILABLE CONSUMABLES TO COMPLETE RENDEZVOUS/DOCKING/CREW 
TRANSFER PLUS A RESERVE OF 2 HOURS. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 22 - LM ELECTRICAL POWER 

22-2 DEFINITIONS---

LOSS OF CDR OR LMP BUS 

A. INABILITY TO MAINTAIN BUS VOLTAGE GREATER THAN 26.5 VDC 

B. A BUS CURR~NT GREATER THAN OR EQUAL TO 90 AMPS 

LOSS OF AN EPS BATTERy 

A. BATTERY OuTPuT LESS THAN OR EQUAL TO 2 AMPS WH~N CONNECTED TO A BUS 

B. TEMPERATURE GREATER THAN OR EQUAL TO 145 DEG F WITH VOLTAGE EQUA~ (UNSTAGED 
CONFIGURATION) OR LESS THAN NOMINAL (STAGED CONFIGURATION), AND CURRENT LESS 
THAN NOMINAL 

C. INABIL.ITY TO MEET VOLTAGF. REGULATION AT REQUIRED LOAD 

D. INABILITY TO BE CONNECTED TO A FEEDER DUE TO A MALFUNCTIONED eCA 

E. BATTERY OPEN CIRCUIT VOLTAGE BELOW 31.8 VDC STEADY STATE 

L.OSS OF A DC Bus FEEDER 

A. DESCENT - INABILITY TO USE AS A POWER PATH THE ~LECTRICAL CONNECTIONS FROM 
THE OUTPUT TERMINALS OF THE DESCENT ECA'S TO THE DFR 

B. ASCENT - INABILITY TO USE AS A POWER PATH THE ELECTRICAL CONNECTIONS FROM 
THE OUTPUT TERMINALS OF THE ASCENT ECA'S TO THE BAT FEED TIE CIRCuIT 
BREAKERS 

LOSS OF OVERCURRENT PROTECTION 

A. DEFINITE LOSS IF---

(1) BOTH CIRCUIT BREAKERS POWERING THE ECA'S FAIL OPEN (ALL DESCENT OR ALL ASCENT 
BATTERIES, DEPENDENT ON WHICH PAI~ OF CIRCUIT BR~AKERS FAILED) 

(2) FAILURE OF AN ASCENT BATTERY NORMAL FEED CONTACTOR 

B. PROBABLE LOSS IF---

(1) UNABLE TO MEASURE A BATTERY CURRENT BOTH ONBOARD AND ON TELEMETRY 

(2) UNABLE TO TAKE THE BATTERY OFF LINE 

LOSS OF AN INVERTER ANDIOR ASSOCIATED AC DISTRIBUTION 

A. AC BUS VOLTAGE LESS THAN OR EQUAL TO 110.5 OR GREATER THAN O~ E~UAL TO 120 
VAC 

B. AC BUS FREQUENCY LESS THAN OR E~UAL TO 390 OR GREATER THAN OR EQUAL TO 410 
HZ 

C. POWER CANNOT BE SUPPLIED TO AN AC BUS 

22-3 ANY SPECIFIC EPS MISSION RULE RE~UIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAWSE FOR 
TERMINATION OF AN ~VA. ADDITIONALLY, A CREWMAN WILL RETURN FROM THE EVA TO CORRECT THE 
FOL. L.OW I NG---

A. A DESCENT BATTERY MALFuNCTION REQUIRI~G THE BATTERY TO BE TAKEN OFF LINE. 

B. AN INVERTER MALFUNCTION IF THE STEERABLE ANTENNA IS AFFECTED (ASSUMES TH~ 
ERECTABLE ANTENNA IS NOT DEPLOYED), 

RULE NUMBERS 22-4 THROUGH 22-9 ARE RESERVED. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 22 - LM EL~CTRICAL POWER 

, MANAGEMENT ' 

22-10 THE MISSION WILL BE CONTINUED AFTER LIFTOFF WITH THE LOSS OF OVERCURRENT PROTECTION ' IF THI~ 
PROTECTION IS LOST PRIOR TO LIFTOFF, A HOLD WILL BE CALLED. 

A. IF OVERCURRENT ~ROTECTION IS LOST ON AN INDIVIDUAL DESCENT BATTERY, THE BATTERY WILL Bt 
LEFT ON LINE IF REQUIRED. 

B. IF ALL DESCENT OVERCURRENT PROTECTION IS ~OST, BOTH ~SCENT BATTERIES WIL~ BE PAKA~LELE~ 
WITH THE DESCENT BATTERIES ON LINE PERIODICALLY TO MONITOR CURRE~T AN~ OBTAIN A CONSUMAB~~ 
TREND. 

C. IF ONE OR BoTH ASCENT BATTERY NORMAL FEED CONTACTORS FAIL OPEN. THE SPACECRAFT wiLL ~~ 
CONFIGURED WHEN ASCENT STAGE ON~Y OPERATIONS ARE RE~UIRED' USING THE oACKUP FEEDS vN bUTN 
ASCENT BATTERIES wITH THE CROSSTIES LEFT OPEN. 

22-11 THE ASCENT BATTERIES WILL BE PRECONDITIONED FOR---

A. TwO ASCENT BATTERY/SPLIT BUS OPERATION AND THE CURR~NT STEPS ASSOCIATED WITH 
AN ABORT STAGE BY REMOVING 5 AMP HOURS FROM EACH BATTERY IMMEDIATELY PRIOR 
TO POI + 5. 

B. TWO ASCENT BATTERY/SP~IT BUS OPERATION BY REMOViNG 2.5 AMP HOURS FROM EACH 
BATTERY PRIOR TO REMOVING THE LAST DESCENT BATTERY O~ EACH BUS ~RIOR TO 
LUNAR LIFTOFF. 

C. ONE ASCENT BATTERY/TWO BuS OPERATION BY REMOVING 5 AMP HOURS IMMEDIATELY 
PRIOR TO REMOVING THE LAST DESCENT BATTERY, 

22-12 THE BAL LOAD CROSSTIES (30AI WILL BE OPEN FOR MAIN PROPULSION BURNS' STAGING, AND WHENEVER AGS 
IS IN THE OPERATE MODE. THE BUS CROSSTIES (lOOA) wILL NOMINALLY NEVER BE CLOSED. 

22-13 FOR TIME CRITICAL SITUATIONS WHERE A REQuIREMENT EXISTS TO DETERMINE THE LOCATION OF A SHORT 
(BUS OR ASCENT/DESCENT FEEDER), PROCEDURES WILL ALLOW TAKING THE RISK OF INTENTIONALLY FEEDING 
THE SHoRT. IF TIME PERMITS, STANDARD MALFUNCTION PROCEDuRES WILL BE FOLLO~ED. THE BUSES wILL 
NEVER BE CROSSTIED TO DETECT THE LOCATION OF A SHORT. 

22-14 THE INVERTERS WILL BE SWITCHED FOR A VOLTAGE LESS THAN OR ~QUAL TO 112 VAC OR A FRE~UENCY 
GREATER THAN OR EQUAL TO 402 OR LESS THAN OR EQUAL TO 398 HZ. 

22-15 BATTERIES wILL BE MANAGED DURING LUNAR STAY TO MAINTAIN E~UAL DISSIPATION OF AVAILABLE ENERGY 
WITHIN TBD AMP-HOURS BETwEEN ALL BATTERIES ON LINE. 

22-16 FOR A SHORTtD DEsCtNT FEEDER. THE ASCENT BATTERIES WILL BE PLACED ON NORMAL FEED WITH THE SHORT 
ISOLATED VIA THE DEADFACE RELAY. OPERATIONALLY THIS REsULTS IN THE LOSS OF ALL REMAINING DESCENT 
ELECTRICAL ENERGY FOR CONSUMABLE CONSIDERATIONS. THE TWO D~SCENT BATTERIES THAT STILL HAVE AN 
OPERABLE FEED PATH WILL BE USED ONLY IF NECESSARY TO ~AINTAIN CREW SAFETY. 

22-17 WITH THE LOSS OF ONE ASCENT BATTERY. THE REMAINING ASCENT ~ATTEkY wILL BE PLACED ON ITS BACKuP 
FEEDPATH WITH THE BUS CROSSTIES (lOOAI CLOSED FOR STAGEO OPERATIONS. ALSO PRIOR TO INITIATI~G A\ 
ABORT STAGE THE DESCENT ECA C/B'S MUST BE OPENED TO PREVENT THE FAILED BATTERY FROM BEING 
AUTOMATICALLY PLACED ON LINE THRU ITS NORMAL FEEDpATH. 

RULE NUMBERS 22-18 THROUGH 22-19 ARE RESERVED. 

MISSION REV DATE SECT ION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 22 - LM ELECTRICAL POWER 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
1---+---1 -------------------------------------------------------------------------------------------------

22-20 LOSS OF EITHER DC 
BUS 

22-21 SHORTED DC BUS 
FEEDER 

A. DESCENT 

B. ASCENT 

MISSION 

, , 
, , 

, , , , 

, SPECIFIC 

'ALL 'A. DELAY STAGING ALAP , 
'DOCKED 'B. CONTINUE MISSION , 

, 1. DO NOT UNDOCK 

, 2. CREWMEN OPERATE 
, WITH CONNECTING 
, HATCHES OPEN AND 
, TUNNEL CLEAR 

, 3. PERFORM LIMITED 
, SYSTEMS EVALUATION 
I 

'UNDOCKED 'C. DOCK ASAP , , 
'DESCENT ' 
'ORBIT ' , , 
'POWERED ' 
'DESCENT ' , , 
'LUNAR 'D. LIFTOFF AT NEXT 
'STAY 'BEST OPPORTUNITY , , 
I , , , , , , 
, , , 
'ALL 

, , , , 
'A.1. CONTINUE MISSION , 

'OESCENT ' 2. DO NOT PERFORM PDI 
'ORBIT ' , , 
'POWERED ' 3. ABORT 
'DESCENT' DOCK ASAP , , 

REF MALF PROC EPS---

1 UNSTAGED DC BUS , 
, 2 STAGED DC BUS 

3 UNSTAGED C AND W PWR 

4 STAGED C AND W PWR 

, • LOSS OF DC BUS RESULTS IN LOSS 
, OF ONE PYRO SYSTEM 

, • LOSS OF EITHER BUS DuRING 
'DESCENT ENGINE BURNS RESULTS IN 
, EITHER THE ENGINE THROTTLING TO 100 
, PERCENT OR SHuTTING DOWN. , 
, , , , , 
, , 
I , 
, , , , , 

R~F MALF PROC EPS---

3 UNSTAGED C AND W PWR 

4 STAGED C AND W PWR 

• SEE MANAGEMENT RULE 22-17 

'LUNAR 
'STAY 

, 4. LIFTOFF AT NEXT BEST ' 
'OPPORTUNITY , 

'ALL , 'B.l. DELAY STAGING ALAP , 
'DOCKED , 2. CONTINUE MISSION 

'UNDOCKED ' , , 
'DESCENT ' 
'ORBIT ' , , 

IA) DO NOT UNDOCK 

IB) CREWMEN OPERATE 
WITH CONNECT! NG 
HATCHES OPEN AND 
TUNNEL CLEAR 

IC) PERFORM LIMITED 
SYSTEMS 
EVALUATION 

·3. DOCK ASAP 

'POWERED ' , 
'DESCENT ' , 
" , 
'LUNAR '4. LIFTOFF AT NEXT ' 
'STAY , BEST OPPORTUNITY I 

REV DAT~ SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 22 - LM ELECTRICAL POWER 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RUI.ING CUES/NOTES/COMMENTS 

~--+-----4---------------------;---------;---------------------------;-------------------------------------

22-22 LOSS OF ASCENT 
BATTERYIS) 

A. LOSS OF ONE 
ASCENT BATTERY 

B. LOSS OF TWO 
ASCENT BATTERIES 

22-23 LOSS OF DESCENT 
BATn:RYIS) 

A. LOSS OF ONE OR 
TWO DESCENT 
BA TTERIES 

B. 1.0SS OF THREE 
OR MORE DESCENT 
BATTERIES 

MISSION 

" , 
" , 
" , 
" , , , 
'DOCKED 'A. , , 
'UNDOCKED ' 

'DESCENT ' 
'ORBIT ' , , , , , , , , , , , , 
'POWERED ' 
'DESCENT ' , , 
, 
, , , 

1. CONTINUE MISSION 
DO NOT STAGE UNLESS 
DESCENT BATTERIES 
AND 02 ARE DEPLETED 

2. RETURN TO VICINITY 
OF CSM ASAP 
NO GO POI 

DO NOT STAGE UNLESS 
DESCENT BATTERIES 
AND 02 ARE DEPLETED 

S.IA) POI TO POI + 5 
- ABORT 

DELAY STAGING ALAP 

IB) POI + S TO 
TO - CONTi NUE 
MISSION 

'L.UNAR 
'STAY , 

, 4. LIFTOFF AT NExT 
I BEST OPPORTUNITY 

'ALL 'B. 1. DO NOT STAGE - DOCK , , ASAP , 
'DOCKED ' , , 
'PowERED ' 
'DESCENT ' , , , , 

I , , , 
, , , , 

2. DO NOT UNDOCK 

3. ABORT 

'ALL 'A. CONTINUE MISSION , , 
, I , 
'DOCKED 'B. 1. , , 

, 

, , 
, , 
I , , 
, , 
, 
I , 
, , , , 
, , , , 
, , , , 
I , , 
, , , , , , , 
, 
I , , , 
I , , , , , , , 
, 

REF MALF PROC EPS---

2 STAGED DC BUS 

4 STAGED C AND W POWER 

9 STAGED BATTERY 

REF MAI.F PROC EPS---

1 UNSTAGED DC BUS 

3 UNSTAGED C AND W powER 

7 UNSTAGED BAT TB ABNORMAL 

, , 
'UNDOCKED ' , , 

DO NOT UNDOCK 
OPERATE WITH 
CONNECTING HATCHES 
OPEN AND TUNNEl. 
CI.EAR 

2. DOCK ASAP 

, NOTE--- IF TwO DESCENT BATTERIES 
, FEEDING THE SAME BUS FAIL. AN ASCENT 
, BATTERY WILL BE PLACED ONI.INE TO 
, FEED THAT BUS. 

'DESCENT ' 
'ORBIT ' , , 
'POWERED ' 
'DESCENT ' , , , , 
, , , , 
'LUNAR ' 
'STAY , 
I , , , 

REV DATE 

, 
, , 

3.IA) POI TO LO GATE - • 
DOCK ASAP • 

IB) 1.0 GATE TO TO - • 
CONTINUE MISSION • 

• 
4. LIFT OFF AT NEXT • 

BEST OPPORTUNITY • 

SECTION GROUP 

• 
• , 
• 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 22 - LM ELECTRICAL POWER 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-----------------~-------------------------------------------------------------------------------

, 
22-24 LOSS OF INVERTERIS) , REF MALF PROC EPS--

B INVERTER I 
I 

I 
22-25 

, 

A. LOSS OF ONE 
INVERTER 

B. LOSS OF BOTH 
INVERTERS 

LOSS OF AC BUSES 

A. LOSS OF BUS A 

B. LOSS OF BUS B 

'ALL 'A. 1. CONTINUE MISSION , , 
, 

'DOCKED , 'B. 1. CONTINUE MISSION 
, NO GO 001 

'UNDOCKED ' , , 
'DESCENT ' 
'ORBIT ' 

'POWERED ' 
'DESCENT ' , , , , 
, , , , 
'LUNAR ' 
'STAY , , , 

, 
, 
'DOCKED , 

, 
, , , , 
'A. , 

'UNDOCKED ' , , 
'DESCENT ' 
'ORBIT ' , , 
'PowERED ' 
'DESCENT ' , , 
, , , , 

'LUNAR 
'STAY , , , , , 

2. DO NOT PERFORM POI 

3.IAI POI TO LO GATE -
ABORT 

CBl LO GATE TO TO -
CONTINUE MISSION 

4. CONTINUE MISSION 

1. CONTINUE MISSION 
NO GO FOR 001 

2. DO NOT PERfORM POI 

3.CAI POI TO LO GATE -
ABORT 

IBI LO GATE To TO -
CONTINUE MISSION 

4. CONTINUE MISSION 

'ALL , 'B. CONTINUE MISSION , , , , , 
RULE NUMBERS 22-26 ' , 
THROUGH 22-49 , , 
ARE RESERVED. ' , 

MISSION REV DATE SECTION GROUP 

, • LOSS OF 
'LOSS OF DPS 
, STEERABLE ANT 
, SPHERES. 

AC POWER 
GIMBALS. 

CHBR TM), 

RESULTS IN 
RR, S-BND 

BOTH fOAl 

, • HBR TM CAN BE TRANSMITTED AND 
, RECEIVED BY MSFN FROM THE OMNI'S. , 
, , , , 
, 

8 

REF MALF PROC EPS---

INVERTER 

, LOSS OF AC BUS A RESULTS IN 
, LOSS OF DPS GIMBAL CONTROL, RENDZ 
, RADAR. AND INTEGRAL LIGHTING 

, LOSS OF AC BUS B RESULTS IN 
, LOSS OF S-BAND STEERABLE ANTENNA 
, CHeR TM) AND NUMERIC LIGHTING, HBR 
, TM IS AVAILABLE FROM AN OMNI ANTENNA 
, AND A 210 FT MSFN SITE. , 
, LOSS OF BOTH AC BUSES RESULTS 
, IN THE ABOVE PLUS LOSS OF BOTH fOAl 
, SPHERES AND THE AOT 
I , , , , 
, 
I 

PAGE 
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REV ITEM 

22-S0 MEAS DESCRIPTION 

AC BUS FREQ 
AC BUS VOLTS 
BAT 1 VOLTS 
BAT 2 VOLTS 
BAT 3 VOLTS 
BAT 4 VOLTS 
BAT 5 VOLTS 
BAT 6 VOLTS 
CDR BUS VOLTS 
LMP BUS VOLTs 

BAT 1 CUR 
BAT 2 CUR 
BAT 3 CUR 
BAT 4 CUR 
BAT 5 CUR 
BAT 6 CUR 

BAT 1 MAL 
BAT 2 MAL 
BAT 3 MAL 
BAT 4 MAL 
BAT 5 MAL 
BAT 6 MAL 
BATTERY MAL 

BAT 1 LOW TAP 
BAT 2 LOW TAP 
BAT 3 LOW TAP 
BAT 4 LOW TAP 

BAT 5 B/U CDR 
BAT 6 NORM COR 
BAT 5 NORM LMP 
BAT 6 B/U LMP 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 22 - LM ELECTRICAL POWER - CONCLUDED 

--------------------------------• INSTRUMENTATION REQUIREMENTS • 
--------------------------------

PCM ONBOARD CATEGORY 

GC015SF CAUT I ON }COMMON M 
GCOO71V METER/CAUTION LIGHT M 
GC0201V METER HD 
GC0202V METER HD 
GCD203V METER >~OMMON HD 
GC0204V METER METER HD 
GC0205V METER M 
GC0206V METER M 
GC0301V METER/WARNI ~~ }COMMON M 
GC0302V METER/WARNIN LIGHT M 

GC1201C METER M PCM 
GCl202C METER M PCM 
GC1203C METER } ""'0, M PCM 
GC1204C METER METER M PCM 
GC120SC METER M PCM 
GC1206C METER M PCM 

GC9961U CAUTI 0' ICOMP } M ONBOARD 
GC9962U CAUTION/COMP M ONBOARD 
GC9963U CAUTION/COMP COMMON M ONBOARD 
GC9964U CAUTION/COMP LIGHTS M ONBOARD 
GC9965U CAUTION/COMP M ONBOARD 
GC9966U CAUTION/COMP M ONBOARD 
GL4041X HD 

GC4362X FLAG HD 
GC4364X FLAG HD 
GC4366X FLAG HD 
GC4368X FLAG HD 

GC4369X FLAG HD 
GC4310X FLAG HD 
GC4371X FLAG HD 
GC4312X FLAG HD 

MISSION REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16'169 LM ELECTRICAL INSTR REQ 
POWER 

MISSION RULE 
REFERENCE 

} 22-2.5.24.25 

} 22-2.10.14 
20.21.24 

} 22-2.10.14 
20.21.22 

} 22-2.10.14 
21.22.23 

} 22-2.10.14 
20.21022.23 

} 22-2.10.14 
20.21.22.23 

} 22-2.10.14.20.21.23 

} 22-2.10.20.21.22 

22-2.10.20.21.22,23 

} 22-2.10,20.21.23 

} 22-2.10.11.20 
21.22 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - ~M ENVlRONMENTA~ CONTRO~ 

, GENERAL ' 

23-1 TO INITIATE THE FO~~OWING MISSION PHASES THE ENVIRONMENTAL CONTROL SYSTEM MUST PROVIDE THE 
FOLLOWING MINIMUM CAPABILITIES---

NOTE 
LM ACTIVE RENDEZVOUS/CONTINGENCY 
RETURN IS ASSUMED 

A. DOCKED WITH HATCH OPEN AND TUNNEL CLEAR 

1. COMBINED VEHICLE PRESSURE INTEGRITY 

2. ONE LM COOLANT LOOP 

B. DOCKED WITH HATCH CLOSED 

C. 

1. CABIN PRESSURE INTEGRITY 

2. SUIT LOOP INTEGRITY 

3. ONE SUIT FAN 

4. ONE DEMAND REGULATOR 

5. ONE COOLANT ~OOP 

6. SUFFICIENT 02, H20, AND ~IOH CONSUMABLES TO COMP~ETE THE PLANNED ACTIVITY 
PERIOD PLUS A RESERVE OF 1 HOUR 

UNDOCKED/SEPARATION 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

CABIN PRESSURE INTEGRITY 

SUIT LOOP INTEGRITY 

ONE SUIT FAN 

ONE DEMAND REGU~ATOR 

ONE COOLANT LOOP 

1 OF 2 H20 SEPARATORS OR LCG 

SuFFICIENT 02, H20 AND LIOH 

CAl TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2 HOuRS 

CBI IN EACH ASCENT H20 TANK TO PROviDE A 2-HOUR CONTINGENCY RETURN CAPABILITY 

eCI IN BOTH ASCENT 02 TANKS TO PROVIDE A 2-HOUR CONTINGENCY RETURN CAPABILITY 

MISSION REV DATE 

NOTE 

TO CONTINUE LANDING MISSION, 
SEE POWERED DESCENT CONSUMABLE 
REQUIREMENTS. 

SECTION GROUP PAGE 

APO~LO 11 A 6/20/69 LM ENVIRONMENTAL GENERAL 
CONTROL 23-1 



REV ITEM 

23-1 
CONT 

D. DESCENT ORBIT 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - ~M ENVIRONMENTA~ CONTROL 

1. CABIN PRESSURE INTEGRITY 

2. SUIT ~OOP INTEGRITY 

3. ONE SUIT FAN 

4. ONE DEMAND REGULATOR 

5. BOTH COOLANT LOOPS 

6. PRIMARY H20 FEEDPATH CAPABILITY 

7. BOTH H20 SEPARATORS OR 1 OF 2 H20 SEPARATORS PLUS THE LCG LOOP 

8. SUFFICIENT 02. H20. AND ~IOH 

(A) TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2 HOURS. 

(B) IN EACH ASCENT H20 TANK TO PROVIDE A 5-HOUR CONTINGENCY RETURN CAPABILITY 

(C) IN BOTH ASCENT 02 TANKS TO PROVIDE A 5-HOUR CONTINGENCY RETURN CAPABILITY 

NOTE 

TO CONTINUE MISSION, SEE 
POWERED DESCENT CONSUMABLE 
REQUIREMENTS. 

E. POWERED DESCENT 

1. CABIN PRESSURE INTEGRITY 

2. SUIT LOOP INTEGRITY 

3. BOTH SUIT FANS 

4. ONE DEMAND REGULATOR 

5. BOTH COOLANT LOOPS 

6. PRIMARY H20 FEEDPATH CAPABILITY 

7. BOTH H20 SEPARATORS OR 1 OF 2 H20 SEPARATORS PLUS THE LGC LOOP 

8. SUFFICIENT 02 COMBINED IN ALL AVAILABLE 02 TANKS TO ACCOMPLISH LANDING AND A 
LUNAR STAY OF 2 HOURS PLUS SUFFICIENT 02 IN EITHER ASCENT TANK TO ACCOMPLISH 
LIFTOFF THRU CREW TRANSFER. 

9. SUFFICIENT H20 COMBINED IN ALL AVAILABLE H20 TANKS TO ACCOMPLISH LANDING AND 
A ~UNAR STAY OF 2 HOURS PLUS SUFFICIENT H20 IN EACH ASCENT H20 TANK TO 
ACCOMPLISH ~IFTOFF THRU CREW TRANSFER. 

10. SUFFICIENT AVAILABLE LIOH IN EACH INSTALLED CARTRIDGE FOR 6 HOURS OF C02 
REMOVAL. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

23-1 
CONT 

F. LUNAR STAY 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

1. CABIN PRESSURE INTEGRITY 

2. SUIT LOOP INTEGRITY 

3. BOTH SUIT FANS 

4. BOTH COOLANT LOOPS 

5. PRIMARY H20 FEEDPATH 

6. BOTH H20 SEPARATORS OR 1 OF 2 H20 SEPARATORS PLUS THE LCG LOOP 

7. SUFFICIENT 02 COMBINEDIN ALL AVAILABLE 02 TANKS TO COMPLETE THE DESIRED 
LUNAR STAY AND A 2-HOUR LUNAR STAY RESERVE PLUS SUFFICIENT 02 IN EITHER 
ASCENT TANK TO ACCOMPLISH LIFTOFF THRU CREW TRANSFER. 

8. SUFFICIENT H20 COMBINED IN ALL AVAILABLE H20 TANKS TO COMPLETE THE DESIRED 
LUNAR STAY AND A 2-HOUR LUNAR STAY RESERVE PLUS SUFFICIENT H20 IN EACH 
ASCENT TANK TO ACCOMPLISH LIFTOFF THRU CREW TRANSFER. 

9. SUFFICIENT LIOH FOR DESIRED LUNAR STAY. LIFTOFF THRU CREW TRANSFER. PLUS A 
RESERVE OF 4 HOURS, 

NOTE--

LM IS "STAY" AT T1 OR T2 REGARDLESS 
OF REMAINING LM 02 OR LIOHt IF 
SUFFICIENT H20 IS AVAILABLE TO 
PROVIDE A T3 LIFTOFF. NOMINAL 
INSERTION. AND A CSM RESCUE 

CAPAB I L ITY, 

G. LM-ACTIVE RENDEZVOUS/DOCKING 

1, ONE COOLANT LOOP 

2, oNE H20 FEEDPATH 

3, ONE H20 SEPARATOR OR THE LCG LOOP 

4, ONE ASCENT H20 TANK 

5, SUFFICIENT H20 TO ACCOMPLISH RENDEZVOUS/DOCKING 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

23-2 DEFINITIONS---

LOSS OF CABIN INTEGRITY 

LM PRESSURt VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED 
GREATER THAN OR EQUAL TO 4.6 PSIA WITH AN 02 FLOW RATE OF 0.6 LeS/HR. FOR 
DOCKED ACTIVITIES THIS WILL BE RELAXED TO A FLOW RATE OF 6 LBS/HR. 

LOSS OF SUIT LOOP INTEGRITY 
TOTAL PGA/SUIT LOOP LEAKAGE GREATER THAN OR EUUAL TO 0.3 PSI/MIN 10.6 
LBS/HRI DU~ING SUIT LOOP PRESSURE CHECK OR A VISIBLE TEAR IN TH~ PGA. 

LOSS OF COOLANT LOOP 

A. SUSTAINED GLYCOL TEMPERATURE GREATER THAN OR EUUAL TO 50 UEGREE F AND RI~ING 

EXCEPT DURING COOLANT LOOP STARTUP AND DRYOUT IS0BLIMATOR LoSTI 

B. GLYCOL PUMP DELTA P LESS THAN OR EUUAL TO 6 PSID ICIRCULATION lOSTI OR KNUwN L~SS 
OF H20 FEED CAPABILITY TO THE SUBLIMATORISI. 

GLYCOL COOLANT LEAK 

OBSERVED FLUID IN CABIN CONFIRMED BY TASTE OR PRESENCE OF GLYCOL LOw 
INDICATION CONFIRMED BY STATIC PRESSURE DROP. 

LOSS OF DESCENT 02 TANK 

INABILITY TO TRANSFER 02 FROM DESCENT TA~K DR MSFN Co~FIRMATION OF 
INADEQUATE DESCENT TANK PRESSURE WITH 02 MANIFOLD PRESSuRE. 

LOSS OF ASCENT 02 TANK 

A. MSFN CONFIRMATION OF ~OSS of ASCENT TANK PRESSURE WITH 02 MANIFOLD PRESSUR~-- OR 

B. IF 02 MANIFOLD PRESSURE CANNOT BE READ. AND V~HICLE 15 U~STAGlD AND Of SCENT 02 
TANK GREATER THAN 35 PERCENT. CREw MAY CONFIRM LOSS ~Y ~ALANCING ONE TA~K AGAInST 
THE OTHER. WITH MSFN COVERAGE--- OR 

C. IF STAGED OR IF DESCENT 02 LESS THAN 35 PERCENT.LOSS OF JNBDARD AND MSFN READOuT. 

lOSS OF DESCENT H20 TANK 

INABILITY TO SUPPLY H20 TO W/B RESULTING IN RISING GLYCOL AND SuIT LOOP 
T~MPERATURE ICREW AND MSFNI AND DROP IN H20 DELTA P IMSFN O~LYI. 

LOSS OF ASCENT H20 TANK 

A. LOSS OF MEASUREMENT AND REMAINING TANK FEEDING AT TWICE NOR~AL RATE 

B. ONE TANK FEEDING TWICE NORMAL RATE AND NO ChANGE IN MEASUREME~T ON DTHEk TANK. 

23-3 IF A SUBLIMATOR IS LOST DUE TO BREAKTHROUGH. NO RESTART ATTEMPT WILL BE MA~E. 

23-4 OXYGEN PURGE SYSTEM AND PLSS CONSUMABLES WILL BE RESERVED FeR POSSIBLe EVT AND wILL NOT B~ 
CONSIDERED FOR LM GO/NO-GO'S OR REDLINES. 

23-5 TWO POUNDS OF OXYGEN CONTAINED IN THE LM CABIN WILL BE CONSIDERED AVAILA~LE IN CALCULATINb 
GO/NO-GO'S OR REDLINES. THE CABIN CAN BE CONSIDFRED. WH~N DISCuSSI~G FuNCTIONAL PRESSuRE VESSEL 
REQUIREMENTS. AS A BACKUP TO THE ASCENT 02 TA~KS. 

23-6 ANY SPECIFIC MISSION RULES REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE FO~ 
TERMINATION OF AN EVA. ADDITIONALLY. A CREWMAN WilL BE RE~UIRED TO RlTU~N FRO~ AN EVA Tu CO~RECT 
A FAILED OPEN DEMAND REGULATOR. 

RULE NUMBERS 23-7 THROUGH 
23-9 ARf. RESERVED. 

MISSION REV DATE SECT I ON GROUP 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

I SYSTEMS MANAGEMENT I 

23-10 PRIMARY GLYCOL ~OOP CIRCULATION WILL BE DISCONTINUED DURING STARTUP OF THE SECONDARY LOOP BUT 
MAY BE REINITIATED FOLLOWING SECONDARY LOOP STABILIZATION IF DEEMED NECESSARY, 

23-11 IF EITHER ASCENT 02 TANK IS LESS THAN OR EQUAL TO 95 PERCENT. IT WILL BE REPLENISHED FROM THE 
DESCENT 02 WHEN THE DESCENT TANK QuANTITY IS GREATER THAN OR EQUAL TO 3S PERCENT AND AS CLOSE TO 
STAGING AS POSSIBLE, 

23-12 THE PLSS FILL VALVE WILL BE CLOSED. EXCEPT FOR REPRESSURIZING THE PLSS AND FOR MSFN REQUESTED 
READOUTS OF 02 MANIFOLD PRESSURE, 

23-13 CREW WILL GO TO EGRESS MODE IF INSUFFICIENT 02 IS AVAILABLE TO MAINTAIN CABIN PRESSURE FOR THE 
REQUIRED TIME. ADDITIONALLY. A MISSION PHASE WILL NOT BE INITIATED IF THIS CONDITION CAN BE 
ANTICIPATED. 

RULE NUMBERS 23-14 THROUGH 
23-19 ARE RESERVED. 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

REV ITEM CONDITION/MALFUNCTION' PHASE • RULING CUES/NOTES/COMMENTS 

~--~----~---------------------;---------~---------------------------~-------------------------------------

I 

, , , , 
, SPECIFIC MISSION RULES ' 

23-20 LOSS OF SUIT LOOP 
INTEGR ITY 

'DOCKED , 'CONTINUE MISSION , • REF MALF PROC ECS---

MISSION 

, , , 
, 

, 1. , 
, , , 
, 

PERFORM SYSTEMS 
EVALUATION WITHIN 
CONSUMABLES LIFETIME 
CONSTRAINTS WITH ONE 
CREWMAN ON BOTH THE 
CSM AND LM UMBILICALS , 

'2. NO-GO FOR UNDOCKING 

'UNDOCKED 'DOCK ASAP , , 
, 'DO NOT STAGE WHILE 
, 'UNDOCKED , , 
, 'NO-GO FOR 001 , , 
'DESCENT 'DOCK ASAP 
'ORBIT ' 
, 'DO NOT STAGE WHILE 
, 'UNDOCKED , , 
'POWERED 
'DESCENT 

'I. PDI TO PDI +5 - ABORT 

'LUNAR 
'STAY 

'RNDZ , , , , 
, 

, , 
, DOCK ASAP , , DO NOT STAGE WHILE , UNDOCKED , 
'2. PDI +5 To TO - ABORT , , DOCK ASAP , 
'LIFTOFF AT NEXT BEST 
'OPPORTUNITY 

'CONTINUE MISSION 
'DOCK ASAP , , , 
, 

REV DATE SECTION GROUP 

, , , 
, , , 
, , , , , 
, 
, , , 
, , 
, 
, , 
, , , , , 

APOLLO 11 A 6/20/69 LM ENVIRONMENTAL SPECIFIC 
CONTROL 
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REV ITEM 

NA SA - Ma n n ed Spacec raft Cente r 

MISSION RULES 
SECTION 23 - LM ENVIRONMENTAL CONTROL 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------

23-21 LOSS OF CABIN ' , • REF MALF PROt EtS---
PRESSuRE INTEGRITY , 

, ZA C::ABIN 

MISSION 

'DOCKED 'CONTINUE MISSION , 
'1. 
I 

PERFORM SYSTEMS 
EVALUATION 
WITHIN CONSUMABLES 
LIFETIME CONSTRAINTS 
WITH ONE CREWMAN 
ON BOTH THE CSM AND LM 
UMBILICALS 

'2. NO-GO FOR UNDOCKING 

'UNDOCKED 'DOCK ASAP 
, 'DO NOT STAGE WHILE 
, 'UNDOCKED , , 
, 'NO-GO FOR 001 , , 
'DESCENT 'DOCK ASAP 
'ORBIT ' 
, 'DO NOT STAGE WHILE 
, 'UNDOCKED , , 
'POWERED 
'DESCENT , 

'1. POI TO POI +5 - ABORT , 
, 
, 
, , , , , , 
, , , 
'LUNAR 
'STAY , 
'RNDZ , , , 

'DOC::K ASAP , 
'DO NOT STAGE WHILE 
, UNDOCK ED 

'2. POI +5 TO LO GATE -
, ABORT , 
, DOCK ASAP , 
'3. LO GATE TO TO -
, CONTINUE MISSION 

'LIFTOFF AT NEXT BEST 
'OPPORTUNITY , 
'CONTINUE MISSION 
'DOCK ASAP , , , 
, 

REV DATE SECTION GROUP 

, , , , , 
, , , , , 
, 
, , 
, , , 
, 
, , , 
, , 
, 
, , , 
, , 
, 
, , , , , , , , , , , , , 
, 
, , 
, 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 23 - LM ENVIRONMENTAL CONTROL 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, , , , , , 

23-22 SUIT FAN(S) FAILURE 

A. ONE suIT FAN 

, 
, 
'DOCKED 

, 
, 
'A.l. 

, • REF MALF PROC ECS--, 
CONTINUE MISSION ' 7A ECS 

'UNDOCKED , , , , , 
'DESCENT , 2. RETURN TO VICINITY , 
'ORESIT , OF CSM , , , DELAY STAGING ALAP , , , , 
'POWERED '3. (A) POI TO POI +5 , 
'DESCENT , ABORT , , , DELAY STAGING , , , ALAP , , , , , , (B) POI +5 TO TD- , , , CONTINUE MISSION , , , , 
'LUNAR , 4. LIFTOFF AT NEXT , 
'STAY , BEST OPPORTUNITY , , , , 
'RNDZ , 5. CONTINUE MISSION , , , DOCK ASAP , , , , , , , 

B. TWO SUIT FANS 'DOCKED 'B.l CONTINUE MISSION WITH , , , TUNNEL CLEAR AND , B. , , ON TRANSFER UMBILICAL ' , , OR CW GARMENT W/O SUIT' , , , . , , NO-GO FOR UNDOCKING , 
I , , 4 
'UNDOCKED ' 2. DOCK ASAP , , , , , , NO-GO FOR 001 , , I , , , DO NOT STAGE WHILE , , , UNDOCKED , 
'DESCENT I , 
'ORBIT , 3. DOCK ASAP , 
I , , , , DO NOT STAGE WHILE , , , UNDOCK ED , , I , 
'POWERED , 4. (AI POI TO POI +5- , 
'DESCENT , ABORT , , , , , , DOCK ASAP I , , I , , DO NOT STAGE , , , , , , (B) POI +5 TO TO- , 
I , ABORT , , , , , , DOCK ASAP , , , , 
'LUNAR , 5. LIFTOFF AT NEXT BEST , 
'STAY , OPPORTUNITY , , , , 
'RNDZ , 6. DOCK ASAP , 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 LM ENVIRONMENTAL SPECIFIC 
CONTROL. 

REMOVE HELMET AND GLOVES 

REF MALF PROC ECS---

SUIT FAN 

, 
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REV ITEM 

, 
23-23 

J 

NASA - Manned Spacecraft Center 

MISSION RU LES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

ONDITION/MALFUNCTION' PHASE , RULING , CUES/NOTES/COMMENTS 
------------------------------------------------------------------------------------------------, , , 

, , , 
DEMAND REGULATOR(S) , , , • REF MALF PROC ECS---
FAIL OPEN OR CLOSED , , , , , , 3 CABIN PRESS IND HI 
A. ONE REGULATOR 'ALL 'A. CONTINUE MISSION , 

, , , 6 02 QTY 
B. TWO REGULATORS 'DOCKED 'B.l. DO NOT UNDOCK , , , , 

'UNDOCKED , 2. DOCK ASAP , 
'DESCENT , , 
, ORBIT , DELAY STAGING ALAP , , , , 
'POWERED , 3. CONTINUE MISSION , 
'DESCENT , , 
, , , 
, LUNAR , 4. CONTINUE MISSION , 
'STAY , , , , , 
'RNDZ , 5. CONTINUE MISSION , , , , 
, , , , , , , , , , , , , , , , , , , , , 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 
, 
23-24 

CONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

PHASE. , 
RULING , CUES/NOTES/COMMENTS 

-------------------------------------------------------------------------------------------------, , , , I I 

LOSS OF H2O , , , 
• REF MALF PROC ECS---

SEPARATOR(S) , , , 
AND/OR LCG LOOP , I , 78 ECS , , , 
A. ONE H2O 'ALL 'A. CONTINUE MISSION , 

SEPARATOR , , , 
(LCG LOOP , , I 

OPERABLE) , , , , , , 
B. TWO H2O 'DOCKED 'B.1. CONTINUE MISSION , 

SEPARATORS , , , 
(LCG LOOP , , , 
OPERABLE) OR ONE , , , 
H20 SEPARATOR , , , 
AND LCG LOOP , , , 

'UNDOCKED , 2. DOCK ASAP , 
'DESCENT , , 
'ORBIT I DO NOT STAGE WHILE , , , UNDOCKED , , , , 
'POWERED , 3. (A) PDI TO PDI +5 , 
'DESCENT , ABORT , , , , , , DELAY STAGING , , , ALAP , , , , , , (B) POI +5 TO TD , , , CONTINUE MISSION , , , , 
'LUNAR , 4. LIFTOFF NEXT BEST , 
, STAY , OPPORTUNI TY , 
I I I 

'RNDZ , 5. CONTINUE MISSION AND , , , DOCK ASAP , , , , 
C. TWO H2O 'DOCKED 'C.l. CONTINUE MISSION , 

SEPARATORS , , , 
• IF DESCENT 02 PURGE COOLING IS 

AND LCG LOOP 'UNDOCKED , 2. DOCK ASAP , NOT AVAILABLE. CREw SHOULD DON 
'DESCENT , , PLSSES AND DUMP CABIN. 
, ORBIT , DO NOT STAGE WHILE , , , UNDOCKED , , , , 
'POWERED , 3. (A) PDI TO PDI +5 , 
'DESCENT , ABORT , , , , , , DELAY STAGING , , , ALAP , , , , , , (B) PDI +5 TO TD , , , CONTINUE MISSION , , , , 
'LUNAR , 4. LIFTOFF NEXT BEST , 
'STAY , OPPORTUNITY , , , , 
'RNDZ , 5. INITIATE CSM RESCUE , 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS REV ITEM 
~--+-----~-------------------------------------------------------------------------------------------------, , , , 

23-25 

, , I , , , 
LOSS OF 02 TANK(S) , , , , , , 
A. ONE ASCENT TANK 'ALL ' A. CONTINUE MISSION , , , , 
B. TWO ASCENT TANKS 'DOCKED 'B.l. DO NOT UNDOCK , , , , 

'UNDOCKED , 2. DOCK ASAP , , , DELAY STAGING ALAP , 
'DESCENT , , 
'ORBIT , , , , , 
'POWERED , !.(A) POI TO POI + 5 - , 
'DESCENT , ABORT , , , DELAY STAGING ALAP , , , , , , (B) POI + 5 TO , , , TOUCHDOWN- , , , ABORT , , , , 
'LUNAR , 4. LIFT OFF AT NEXT BEST ' 
'STAY , OPPORTUN lTY , , f , 
'RNDZ , 5. CONTINUE MISSION , , , , 

C. DESCENT TANK 'ALL 'C.l. CONTI NUE MISSION , , , , 
'LUNAR f 2. LI FTOFF NEXT BEST , 
'STAY , OPPORTUNITY , 

MISSION REV DATE SECTION GROUP 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
I---+---f-------------------------------------------------------------------------------------------------, , 

23-26 

23-27 

, , , 
LOSS OF COOLANT , , 
LOOP(S) , , 
A. PRIMARY OR 'DOCKED 'A. 1. CONTINUE MISSION ON 
SECONDARY LOOP 'UNDOCKED , SECONDARY LOOP , , , , NO-GO FOR 001 , , 

'DESCENT , 2. RETURN TO VICINITY 
'ORBIT , OF CSM , , 
'POWERED , 3. (A) POI TO LO GATE -
'DESCENT , ABORT , , , , (B) LO GATE TO TO -, , CONTINUE MISSION , , 
'LUNAR , 4. LIFTOFF NEXT BEST 
'STAY , OPPORTUN ITY , , 
'RNDZ , 

.5 CONTINUE MISSION , , 
B. BOTH L.OOPS (ANY 'DOCKED 'B. 1. INGRESS CSM ASAP 
COMBINATION OF , , 
LOSS OF CIRCULATION,' , NO-GO FOR UNDOCKING 
SUBL.IMATION , , 
CAPABILITY, OR , , 
H20 FEED FOR 'UNDOCKED ' 2. DOCK ASAP 
BOTH LOOPS) 'DESCENT , 

'ORBIT , DO NOT STAGE , , 
'POWERED , 3.(A) POI TO POI + 5-
'DESCENT , ABORT , , DOCK ASAP , , , , DO NOT STAGE , , 
, , (B) POI + 5 TO , , L.O-GATE-, , ABORT , , DOCK ASAP , , , , (C) LO-GATE TO TO -, , CONTINUE MISSION , , 
'LUNAR , 4. LIFTOFF ASAP 
'STAY , 
, , 
'RNDZ , 

5. INITIATE CSM RESCUE 
LOSS OF PRIMARY H2O , , 
FEEDPATH 'DOCKED 'CONTINUE MISSION 

'UNDOCKED , 
, 'NO-GO FOR UNDOCKING , , 
'DESCENT 'RETURN TO VICINITY OF 
, ORBIT 'CSM , , 
'POWERED '1. POI TO POI + 5 - ABORT 
'DESCENT , , '2. POI + 5 TO TO -, , CONTINUE MISSION , , 
'LUNAR 'LIFTOFF NEXT BEST 
'STAY 'OPPORTUNITY , , 
'RNDZ 'CONTINUE MISSION 

MISSION REV DATE SECTION GROUP 

, , , . REF MAL.F PROC ECS---, 
, 7E ECS , 
, 

8 GLYCOL , , , , 
, , 
, 
, 
, A.3.(B) FOR PRIMARY LOOP LOSS. LIFT 
, OFF IMMEDIATEL.Y AFTER TOUCHDOWN. 
, 
, , 
, , 
'. IF DESCENT 02 PURGE COOLING IS 
'NOT AVAILABLE, CREW SHOULD DON 
, PLSSES AND DUMP CABIN. , , , 
, 
, 
, , , 
, , , , , , 
, , , , , , , , , , , , , , , 
, 
, , , , , , , 
, , , , 

B.3. (C) LIFT OFF IMMEDIATELY AFTER 
TOUCHDOWN. 

• 
8 

REF MALF PROC ECS--

GLYCOL 

pAGE 
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REV ITEM 
, , 

23-28 

ONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

PHASE , RULING , CUES/NOTES/COMMENTS 
------------------------------------------------------------------------------------------------, , , , I I 

LOSS OF H20 TANK(S) , , , , , , 
A. ONE ASCENT TANK 'DOCKED 'A.l. CONTINUE MISSION , 

'UNDOCKED , , , , , 
'DESCENT , 2. RETURN TO VICINITY OF , 
'ORBIT , CSM ASAP , , , DELAY STAGING ALAP , , , NO GO POI , , , , 
'POWERED I 3. (A) PDI TO PDI + S- , DURING POWERED DESCENT. IT IS 
'DESCENT , ABORT , IMPOSsIBLE TO CONFIRM THE LOSS OF AN , , DELAY STAGING ALAP , ASCENT TANK , , , , , (B) PDI + 5 TO , , , TOUCHDOWN , , , CONTINUE MISSION , , , , 
'LUNAR , 4. LIFT OFF NEXT BEST , 
'STAY , OPPORTUN lTY , , , , 
'RNDZ , 5. CONTINUE MISSION , , , , 

B. TWO ASCENT TANKS 'DOCKED 'B.l. CONTINUE MISSION I 

'UNDOCKED , , , , , 
'DESCENT , 2. RUTURN TO VICINITY OF , 
'ORBIT , CSM ASAP , , , DO NOT STAGE , , , NO GO POI , , , , 
'POWERED , 3. (A) POI TO PDI + S- , DURING POWERED DESCENT. IT IS 
'DESCENT , ABORT , IMPDSSIBLE TO COMFIRM THE LOSS DF AN , , DO NOT STAGE , ASCENT TANK , , (B) PDI + 5 TO LO-GATE , , , ABORT , , , (C) PDI + 5 TO , , , TOUCHDOWN , , , CONTINUE MISSION , , , , 
'LUNAR , 4. Ll FTOFF NEXT BEST , 
'STAY , OPPORTUNITY , 
I , , 
'RNDZ , 5. INITIATE CSM RESCUE , POWER DOWN LM , , , , , , 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

CONDITION/MALFUNCTION' PHASE ' RULI NG CUES/NOTES/COMMENTS REV ITEM -------------------------------------------------------------------------------------------------1--+---4 

C, DESCENT TANK 

23-29 FIRE OR SMOKE IN 
CABIN OR suIT 

23-30 CONTAMINATION IN 
CAElIN 

23-31 GLYCOL COOLANT LEAK 

A, CABIN 

B, SUIT 

RULE NUMBERS 23-32 
THROUGH 23-49 ARE 
~ESERVED, 

MISSION 

, , , , , , 
'ALL 'C,l, CONTINUE MISSION , , , , 
'DOCKED , 2. CONTINUE MISSION , , , NO GO DOl , , , , 
'LUNAR , 3, LI FTOFF NEXT BEST , , , OPPORTUNITY , , , , , , , , , , , , , , , , 
'ALL 'TROUBLESHOOT/COMBAT FIRE , , , , , 

'ASSESS DAMAGE AND , , 'TRANSFER TO CSM IF , , 'NECESSARY , , , , 
'ALL 'CREW MAY ELECT TO , , 'DECOMPRESS , , , , , , , , , , , , , 
'ALL 'TRANSFER TO CSM , , , , 
'ALL 'A, PURGE SUIT WITH , , , DIRECT 02 , 
'ALL 'B, DISCONNECT FROM , 
, , SUIT l.OOP , , , , , , , , , , 

REV DATE SECTION GROUP 

APOL.LO 11 FNL 5/16/69 LM ENVIRONMENTAL. SPECIFIC 
CONTROL 

REF AOH PROC 5,3,2 

IF UNABLE TO CLEAR CONTAMINATION. 
MISSION MAY BE TERMINATED EARLY, 

REF HAL.F PROC ECS---

8 GLYCOL 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL - CONCLUDED 

REV ITEM 

23-50 MEAS DESCRIPTION 

SUIT PRESS 

CABIN PRESS 
REPR ELEC OPEN 
C02 PART PREsS 

H20 SEP RATE 
DES 02 PRESS 
ASC 1 02 PREsS 
ASC2 02 PREsS 
02 MANIFOLD PRESS 

GLYCOL PUMP DELTA P 
GLYCOL PUMP SW/O 
SEC GLY PUMP PRESS 
GLYCOL PUMP P 
SELl GLY LVL LOW 
GLYCOL TEMP 

DES H20 QTY 

--------------------------------
• INSTRuMENTATION REQUIREMENTS t 

--------------------------------
PCM ONBOARD 

GF1301P METER 

WARNING 
GF3571P METER 
GF3572X WARNING 
GF1521P METER. CAUTION 

COMP 

GF9999U CAUTION. COMP 
GF3584P METER. CAUTION 
GF3582P METER. CAUT! ON 
GF3583P METER. CAUTION 
GF3589P ------
GF2021P ------
GF2936X COMP 
GF2921P ------
GF9997U METER 
GF9986U CAUTION 
GF9998U METER. CAUTION 

GF4581Q METER. CAUTION 

CATEGORY 

MANDATORY 

MANDATORY 
MANDATORY 

HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

HIGHLY DESIRABLE 
MANDATORY 

1 OF 2 
MANDATORY 
MANDATORY 

MANDATORY 
HIGHLY DESIRABLE 

MANDATORY 
MANDATORY 
MANDATORY 

MANDATORY PCM 

MANDATORY 

ASC 1 H20 QTy 
ASC 2 H20 QTy 

GF4582Q 
GF4583Q 

METER.CAUTION 
METER.CAUTION 1 OF 2 M I PCM ONE TANK AND METER OTHER 

OR 
PCM AND CAUTION BOTH TANKS 

PRI H20 REG DELTA P 
SUIT DIV EGRESS 
SUIT TEMP 
CABIN TEMP 

GF4101P 
GF1221X 
GFl281T 
GF1651 T 

I ISSION lEV [ATE 

------------
METER 
METER 

ECTION I ROUP 

POLLO 11 FNL 116/69 M NSTR 
NVIRONMENTAL CT EQ 

MANDATORY 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 
HIGHLY DESIRABLE 

I AGE 

3-15 

TANK 



NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 24 - LM GUIDANCE AND CONTROL 

REV ITEM 

I 

, GENERAL , 

24-1 TO INITIATE THE FOLLOWING PHASES. THE LM GUIDANCE SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM 
CAPABILITIES---

A. DOCKED/UNDOCKED. DESCENT ORBIT 

1. OPERATIONAL PGNS AND AGS 

(A) OPERATIONAL PGNS REQUIRES LGC. ISS. AND DSKY. 

(B) OPERATIONAL AGS REQUIRES AEA. ASA. AND DEDA. 

2. REDUNDANT 3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY VIA BOTH PGNS AND 
AGS. 

3. REDUNDANT 3-AXIS CONTROL. 

4. ONE HAND CONTROLLER eACA). 

5. 3-AXIS TRANSLATION CAPABILITY, WHICH REQUIRES--

(AlONE TTCA 

eBI PGNS OR AGS 3-AXIS TRANSLATION CAPABILITY 

6. ONE THRUST TRANSLATION CONTROLLER ASSEMBLY (TTCAI 

7. ONE FOAl INCLUDING 2 OUT OF 3 OF THE FOLLOWING--

(AI ATTITUDE REFERENCE 

(BI RATE NEEDLES 

ec) ERROR NEEDLES 

8. AN OPERATIONAL AOT 

NO AOT FAILURE THAT WOULD PREVENT ITS USE IN REALIGNING THE LM PLATFORM. 

NOTE 

AFTER SUCCESSFUL PLATFORM FINE 
ALIGNMENT THE AOT IS NOT REQUIRED. 

9. OPERATIONAL RENDEZVOUS RADAR (RR) AND RR TRANSPONDER 

!Al PRIOR TO UNDOCKING IDENTIFIED By ABILITY TO ACTIVATE. AND ANTENNA TEMPERATURE 
WITHIN LIMITS. 

IB) AFTER UNDOCKING REQUIRES ABILITy TO LOCK ON THE TRANSPONDER. LGC INTERFACE. AND 
ANTENNA TEMPERATURE wITHIN LIMITS. 

10. OPERATIONAL LANDING RADAR (LRI 

DURING THIS PHASE MAY BE CONFIRMED ONLY BY THE ABILITY TO ACTIVATE AND THE 
ANTENNA TEMPERATURE WITHIN LIMITS. 

11. REDuNDANT ASC ENGINE ON/OFF CAPABILITY 

BOTH AUTO AND MANUAL ASC ENGINE ON/OFF CAPABILITY. 

12. OPEATIONAL PITCH AND ROLL GOA. WHICH REQUIRES---

(A) NO GOA FAILURE 

(BI NO CES DC POWER FAILURE 

(C) AC BUS A POWER 

13. OPERATIONAL MANUAL THROTTLE CAPABILITY, WHICH REQUIREs ONE TTCA AND NO 
CES/DESCENT ENGINE FAILURES WHICH WOULD INHIBIT THROTTLE CONTROL. 

14. OPERATIONAL AUTO THROTTLE CAPABILITY, WHICH REQUIRES NO CES/DESCENT ENGINE 
FAILURES WHICH WOULD INHIBIT THROTTLE CONTROL. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 LM GUIDANCE 
AND CONTROL 

GROUP PAGE 

GENERAL 



REV ITEM 

I 

I 

I 

2~-1 
CONT 

B. 

C. 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2~ - LM GUIDANCE AND CONTROL 

15. OPERATIONAL VHF RANGING OR OPTICAL TRACKING 

POWERED DESCENT 

1. REQUIREMENTS TO INITATE PDI ARE IDENTICAL TO DESCENT ORBIT EXCEPT DELETE THE 
FOLLOWING CAPABI~ITIES WHICH ARE NOT REQUIRED---

(AI 3-AXIS TRANSLATION (ONLY ULLAGE IS REQUIREDI 

(BI VHF RANGING AND TRACKING 

eel AOT 

(DI RR 

2. PDI TO LOW GATE 

3. 

(AI OPERATIONAL PGNS AND AGS (AGS TO HIGH-GATEI 

(BI REDUNDANT 3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY (REDUNDANT TO 
HIGH-GATEI 

(CI 3-AXIS CONTROL (REDUNDANT TO HIGH-GATEI 

(D) ONE ACA 

(EI ONE TTCA (CONSIDERATION WILL BE GIVEN TO CONTINUING BASED UPON NOMINAL TRAJECTORY 
AND GUIDANCE.I 

(F) ONE FDAI (2 OUT OF 3 FUNCTIONS OPERATIONAL I 

(GI OPERATIONAL LANDING RADAR 

(11 NOT REQUIRED AFTER ADEQUATE ALTITUDE UPDATING OF LM STATE VECTORS. 

(21 OPERATIONAL LR REQUIRES---

VALID ALTITUDE LOCK ON 

VALID ALTITUDE READOUT 

ANTENNA TEMPERATURE WITHIN LIMITS 

(HI ASCENT ENG ON/OFF (REDUNDANT TO PDI + 51 

(II OPERATIONAL PITCH ANO ROLL GDA (TO PDI + 71 

(JI OPERATIONAL AUTO AND MANUAL THROTTLE (MANUAL THROTTLE TO THROTTLEDOWN -25 SEC • IF 
ON NORMAL TRAJECTORY AND GUIDANCE IS OK.I (AUTO THROTTLE CMD INDICATOR FOR A 
SPECIAL FAILURE.I 

LOW GATE TO TOUCHDOWN (TDI 

(AlONE ACA 

(BI ONE TTCA (CONSIDERATION WILL BE GIVEN TO CONTINUING BASED UPON NOMINAL TRAJECTORY 
AND GUIDANCE. I . 

(CI OPERATIONAL MANUAL THROTTLE (CONSIDERATION WILL BE GIVEN TO CONTINUING BASED UPON 
NOMINAL TRAJECTORY AND GUIDANCE.I 

LUNAR STAY 

1. THE ASCENT MANEUVER. TO LIFTOFF THE LUNAR SURFACE AT THE NEXT BEST 
OPPORTUNITY WILL BE PERFORMED IF ANY OF THE FOLLOWING G'C SYSTEM CAPABILITES 
ARE LOST---

(AI OPERATIONAL PGNS 

(BI 3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY 

(CI REDUNDANT 3- AXIS CONTROL 

(D) REDUNDANT ASC ENGINE ON/OFF CAPABILITY 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 LM GUIDANCE 
AND C;ONTROL 

GROUP 

GENER.AL 

PAGE 



REV ITEM 

24-1 
CONT 

D. RENDEZVOUS 

1. CS I AND CDH 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - LM GUIOANCE AND CONTROL 

IN ORDER FOR THE lM TO BE ACTIVE VEHICLE IN PERFORMING THE CSI AND CDH 
RENDEZVOUS MANEUVERS. THE G&C SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM 
CAPAB III TI ES---

(A) OPERATIONAL PGNS OR AGS 

(B) 3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY 

(C) 3-AXIS CONTROL 

(D) 1-AXIS TRANSLATION CAPABILITY 

2. T P I AND T PF 

IN ORDER FOR THE lM TO BE THE ACTIVE VEHICLE FOR THE TERMINAL RENDEZVOUS 
MANEUVERS. THE G&C SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM 
CAPAS I Ll T I ES---

(A) OPERATIONAL PGNS OR AGS 

(B) 3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY 

(C) 3-AXlS CONTROL 

(D) 3-AXIS TRANSLATION CAPABILITY 

(E) ONE TTCA 

3. DOCKING 

IN ORDER FOR THE lM TO BE THE AcTIVE VEHICLE FOR DOCKING THE G&C SYSTEMS 
MUST PRoviDE THE FOllOWING MINIMUM CAPABILITIES---

(A) 3-AXIS CONTROL 

(B) ONE ACA 

(C) 3-AXIS TRANSLATION CAPABILITY 

(D) ONE TTCA 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 LM GUIDANCE 
AND CONTROL 

GROUP PAGE 

GENERAL 
24-3 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - LM GUIDANCE AND CONTROL 

24-2 DEFINITIONS 

3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY 

3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY IS DEFINED AS THE LM'S 
ABILITY TO AUTOMATICALLY HOLD AND CONTROL ATTITUDE. IN ORDER TO HAVE THIS 
CAPABILITY THE LM REQUIRES EITHER AN OPERATIONAL PGNS OR AN OPERATIONAL AGS. 

3-AXIS CONTROL 

3-AXIS CONTROL IS DEFINED AS THE ABILITY TO CHANGE THE EXISTING VEHICLE 
ATTITUDE. TO HAVE THIS CAPABILITY THE LM REQUIRES AN OPERATIONAL MANUAL OR 
AUTOMATIC CONTROL SYSTEM. 

OPERATIONAL PGNS 

AN OPERATIONAL PGNS IS DEFINED AS NO LGC FAILURE, NO ISS FAILURE, AND NO 
DSKY FAILURES. 

A. ANY FAILURE OF THE LGC HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES WHICH 
CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED AN LGC FAILURE. 

B. ANY FAILURE WITHIN THE IMU, CDU, PTA, OR THE PSA WHICH WOULD CAUSE A PERMANENT LOSS 
OF THE INERTIAL ATTITUDE AND vELOCITY MEASUREMENT, IS CONSIDERED AN ISS FAILURE. 

C. ANY FAILURE OF THE DSKY HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES 
WHICH CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED A DSKY FAILURE. 

OPERATIONAL AGS 

AN OPERATIONAL AGS IS DEFINED AS NO AEA FAILURE, NO ASA FAILURE, NO DEDA 
FAILURE, AND NO CES FAILURE PREVENTING ATTITUDE CONTROL. 

A. ANY FAILURE OF THE AEA HARDWARE AN/OR THE ASSOCIATED INPUT/OuTPUT INTERFACES WHICH 
CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED AN AEA FAILURE. 

B. ANY FAILURE OF THE ASA HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES WHICH 
CAUSE LOSS OF THE VEHICLE ATTITUDE AND VELOCITY MEASUREMENTS IS CONSIDERED AN ASA 
FAILURE. 

C. ANY FAILURE OF THE DEDA HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES 
WHICH CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED A DEDA FAILURE. 

D. ANY FAILURE OF THE CES HARDWARE THAT PREVENTS ATTITUDE CONTROL WHILE IN AGS IS 
CONSIDERED A CES FAILURE. 

3-AXIS TRANSLATION 

3-AXIS TRANSLATION IS DEFINED AS THE ABILITY TO CHANGE THE VEHICLE VELOCITY, 
PLUS OR MINuS, ALONG EACH BODY AXIS. TO HAVE THIS CAPABILITY THE LM REQUIRES 
ONE TTCA AND AN OPERATIONAL PGNS OR OPERATIONAL CES CIRCUITRY. 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 LM GUIDANCE 
AND CONTROL 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - LM GUIDANCE AND CONTROL 

REV ITEM 

1 

, 

, MANAGEMENT • 

24-3 IMU 

A. THE IRIG BIAS WILL BE UPDATED WHENEVER THE GYRO DRIFT IS GREATER THAN OR EQUAL TO +1-0.09 
DEG/HR (6 MERUI. 

B. THE PGNS WILL BE CONSIDERED NO-GO WITH A GYRO DRIFT GREATER THAN OR EQUAL TO +1-1.5 DEG/HR 
(100 MERUI. THE MAXIMUM ALLOWABLE VALUE WITHIN THE LGC IS +1-1.93 DEG/HR (128 MERUI. 

C. AFTER AN INITIAL INFLIGHT PIPA BIAS UPDATE. SUBSEQUENT UPDATES WI~L BE MADE WHENEVER THE 
DELTA BIAS (LGC VALUE OF BIAS - MEASURED BIASI IS GREATER THAN OR EQUAL TO +1-.100 CM/SEC2 
(.0033 FT/SEC21. 

,D. THE PGNS WILL BE CONSIDERED NO-GO IF THE PIPA BIAS EXCEEDS +1-3.125 CM/SEC2. THE MAXIMUM 
ALLOWABLE VALUE WITHIN THE LGC. 

24-4 LGC 

A. FOR LUNAR ASCENT AND DESCENT A MASS UPDATE IS REQUIRED IF THE DIFFERENCE BETWEEN THE 
GROUND CALCULATION AND LGC VALUE DIFFER BY MORE THAN 18 LSS. FOR THE RNDZ PHASE AN UPDATE 
IS REQUIRED FOR AN ERROR OF +1- 100 LBS. 

B. ALL DESCENT ENGINE STARTS MUST NOMINALLY BE PRECEDED BY A PROPELLANT SETTLING MANEUVER 
USING TWO SYSTEM 8 JETS OR IN CASE OF A CONTINGENCY TWO SYSTEM A JETS. 

C. ULLAGE FOR ALL APS BURNS MAY 8E 4 JET OR 2 JET SYSTEM A OR B. 

D. ALL +/-(U-VI JETS WILL BE INHIBITED VIA V6' DURING DOCKED OPS BURNS. 

E. DURING DOCKED MANEUVERS. ALL DPS GIMBAL TRIMMING MUST BE DONE AT GREATER THAN 35 PERCENT 
THROTTLE IN THE AUTO THROTTLE MODE. THE RECOMMENDED SETTING IS 40 PERCENT THROTTLE. 

24-5 RENDEZVOUS RADAR 

A. THE RR MUST NOT BE OPERATED UNTIL 2 1/2 HOURS AFTER OPERATE HEATER ACTIVATION AND THE 
ANTENNA TEMPERATURE (HPMI IS GREATER THAN OR EQUAL TO 10 DEG. F AND THE GYRO PACKAGE IS 
ESTIMATED TO BE GREATER THAN OR EQUAL TO 15 DEG F. 

8. THE RR SHOULD NOT 8E OPERATED AT AN ANTENNA TEMPERATURE GREATER THAN OR EQUAL TO 14~ DEG F 
AND lOR A GYRO PACKAGE TEMP (ESTIMATEDI OF GREATER THAN OR EQUAL TO 200 DEG F. 

C. IF IT IS ESTIMATED THAT THE RR GYRO PACKAGE WILL EXCEED 200 DEG F (HPM APPROX. 125 DEG FI 
PRIOR TO COMPLETION OF THE BRAKING PHASE. THE RR SHOULD BE TuRNED OFF UNTIL REQUIRED FOR 
TPI AND BRAKING. 

D. IF THE ESTIMATED GYRO PACKAGE TEMP SHOULD EXCEED 200 DEG F (HPM APPROX. 125 DEG FI ANYTIME 
DURING THE BREAKING PHASE. THE AC POWER TO THE RR SHOULD NOT 8E TURNED OFF. 

E. IF THE RR ANTENNA TEMP (HPMI EXCEEDS THE NOMINAL TEMP PROFILE BY !!Q DEG F. THE RR SHOULD 
BE TURNED OFF IF IT IS NOT NEEDED. 

F. IF THE RR OVEN HEATERS ARE TURNED OFF (BOTH THE PGNS--- RNDZ RDR AND HEATERS---RNDZ RDR OPR 
OPEN. RR RANGE DATA MUST NOT 8E USED UNTIL 17 MIN AFTER RE-ENERGIZING. ASSUMING THE OVEN 
TEMP HAS DROPPED TO THE COLO RAIL TEMP. 

MISSION REV DATE SECTiON GROUP PAGE 

APOLLO 11 A 6/20/69 LM GUIDANCE MANAGEMENT 
AND CONTROL 24-~ 

~~\----------------



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 24 - LM GUIDANCE AND CONTROL 

24-6 LANDING RADAR 

A. THE LR SHOULD NOT NORMALLY ~E OPERATED AT AN ANTENNA TEMP LEss THAN + SO DEG F. HOWEVER. 
THE LUNAR LANDING MISSION WILL BE ATTEMPTED IF THE ANTENNA TEMP IS ABOVE THE CRITICAL LIMIT 
OF -19 DEG F (HARDWARE DAMAGE). 

B. LR ACTIVATION WILL BE DELAYED TO POI + 4 MIN IF THE LR TEMP IS GREATER THAN 110 DEF F. AT 
NOMINAL TIG -1.5 MIN (LR ACTIVATION). 

C. POI WILL BE DELAYED ONE REV IF THE LR TEMP IS GREATER THAN TBD DEG.F. AT NOMINAL TIG -1.5 
MIN (LR ACTIVATION). 

24-7 AGS 

A. THE AGS IS DECLARED NO-GO WITH AN ASA TEMPERATURE OF LESS THAN + 90 DEG F OR GREATER THAN + 
150 DEG F. 

B. THE AGS IS DECLARED NO-GO DURING A GYRO AND ACCELEROMETER CALIBRATION IF THE GYRO DRIFT 
CHANGE IS GREATER THAN 2.00 DEGIHR AND IF THE ACCELEROMETER BIAS CHANGE IS GREATER THAN 
0.039 FT/SEC2 FROM THE VALUE AT THE START OF THE CALIBRATION. 

C. THE AGS MUST BE UPDATED WITHIN 7 MINUTES OF A BURN. 

D. THE AGS CAN BE USED TO PERFORM DOCKED ATTITUDE HOLD CONTROL, 

E. THE AGS IN PULSE MODE USING ONLY TTCA CONTROL CAN BE USED TO PERFORM A DOCKED DPS BURN. 

RU E NUME iERs 24-8 THROUGH 
24 19 ARE RESERVED. 

MISSION REV DATE .j;ECTION 
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NASA - Manned Spacecraft Center 

MISSION RU LES 

SECTION 24 - ~M GUIDANCE AND CONTROL 

REV ITEM ~:~~~~~~~~:~~~~~~:~:~~~ __ ~~~~: __ ~ __________ ~~~:~: ___________ ~_:~:~~~~~:~::~~~:~~: ________________ _ 

24-2( 

t t t , 

LOSS OF OPERATIONAL 'OOCKEOI 
PGNS 'UNOOCKED , , 

'DESCENTI 
'ORBIT , , 
'POWERED 
'DESCENT , , , 
, , , 
I , 
, , 
, 
I~UNAR 

'STAY , 
'RNOZ , 
, , 

, SPECIFIC ' 

'1. RETURN TO CSM ASAP , 
'2. NO-GO FOR 001 , 
'1. STOP BURN IF BURNING 
'2. RETURN TO CSM ASAP 
'3, NO-GO FOR POI , 
'1. PRIOR TO LOW GATE , 
, (A) NO-GO FOR ~AND I NG 

(B) ABORT , 
'2, AFTER ~OW GATE 
I 

(A) ~AND MANUALLY 

(B) NO-GO FOR 
EXTENDED LUNAR 
STAY 

'ASCENT AT NEXT BEST 
'OPPORTUNITY , 
'1. SWITCH TO AGS , 
'2. CONTINUE MISSION , , 

, , REF MALF PROC PGNS---

'2 ISS WARN 

I 2 ~GC WARN 

'3 TEMP CAUTION 

'4 GIMBAL LOCK , , 
, , , 
, , 
, , , , 
, , 
, 
, , 
, , , , 
, 

24-21 ~OSS OF FOAl 
FUNCTIONS (ATT. 
RATES. ERRORS) 

, , , 
, , , • REF MA~F PROC DISPLAY---
, 

'1 FDAI ATT ERROR ABNORMA~ 

A. ALL FUNCTIONS 
ON ONE FOAl 

B. ALL FUNCTIONS 
ON ONE FDAI AND 
2 OF 3 ON THE 
OTHER 

24-22 LOSS OF AOT 

, 
'ALL , , 

, 
'A, CONTINUE MISSION , , 

'DOCKEDI 'S.l,(A) RETURN TO CSM 
'UNDOC~ED , ASAP , , 

'2 FDAI TOTA~ ATT ABNORMAL , 
'3 FDAI RATE DISPLAY ABNORMAL 

, I (B) NO-GO FOR DOl ' 
" , 
'DESCENT ' 2.(A) RETURN TO CSM ' 
'ORBIT' ASAP , 
, '(B) NO-GO FOR PDI ' 

'PowERED ' 
'DESCENT ' , , 
, , , , , , , , , , , , 

3.(A) PRIOR TO 
~ow GATE---

(1) NO-GO FOR 
LANDING 

(2) ABORT 

(B) AFTER LOW GATE--
CONTINUE MISSION 

" , 
'LUNAR '4. CONTINUE MISSlON ' 
'STAY/RNOZ' , 
" , 
'DOCKEDI 'PRIOR TO FINE A~IGNMENT 
'UNDOCKED ' 

'1. RETURN TO CSM ASAP 
I 

'2. NO-GO FOR DOl , 
'AFTER FINE ALIGNMENT 
'CONTINUE MISSION 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - LM GUIDANCE AND CONTROL 

REV ITEM CONDITION/MA~FUNCTION' PHASE ' RUL.ING , CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

24-23 LOSS OF RENDEZVOUS 
RADAR AND/OR 
TRANSPONDER 

24-24 LOSS OF LANDING 
RADAR 

, , , , 
'DOCKED/ '1. RETURN TO CSM ASAP 
'UNDOCKED ' , , 
, '2. ~O-GO FOR DOl 

'AL.L. 
'OTHERS 

'CONTINUE MISSION , , , 
, , 
, 
, , , 

'DOCKEDI '1. RETURN TO CSM ASAP 
'UNDOCKED ' 
, '2. NO-GO FOR DOl , , 
'DESCENT '1. RETURN TO CSM ASAP 
'ORBIT ' 
, '2. NO-GO FOR POI , , 
'POWERED '1. PRIOR TO ADEQUATE 
'DESCENT ' AL.TITUDE UPDATING OF 
, 'L.M STATE vECTORS---, , 

IA) NO-GO FOR LANDING 

, I B) ABORT , 
'2. AFTER ADEQUATE 
, AL.TITUDE UPDATING OF 
, L.M STATE VECTORS---, 
, , , , , 

CONTINUE MISSION 

, , 
, • REF MALF PROC PGNS---

'!) TRACKER 

'8 RNOZ RADAR CAUTION 

, SA NO TRACK 

, REF MALF PROC HTRS---, 
, 1C RR TEMP ABNORMAL 

, , , 
, 1. GUIDO TO DECIDE WHEN ADEQUATE 
, UPDATING OF lM STATE VECTORS HAS 
, BEEN ACCOMPL.ISHED. 

, REF MALF PROC PGNS---, 
, 6 AL. T L.T 

'7 VEL L.T , 
, REF MALF PROC HTRS---

'2 L.R TEMP ABNORMAL. 

- , 
24-2!) VHF RANGING/OPTICAL ' 

TRACKING , 
, , 'CSM OPTICAL TRACKING CAPABIL.ITY 

, REYUIRES THE L.M TRACKING L.IGHT AND 
, THE ABILITY TO VISUALY TRACK. 

A. LOSS OF EITHER 

B. ~OSS OF BOTH 

RULE 24-26 IS 
RESERVED. 

MISSION 

'AL.L. , 
'DOCKEDI 
'UNDOCKED , 
, 
'AL.L. 
'OTHERS , , 

, 
'A. CONTINUE MISSION , I 

I 

'B,l.IA) RETURN TO CSM ASAP' , , 
(B) NO GO FOR 001 

, 2. CONTINUE MISSION 

REV DATE SECTION GROUP 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - ~M GUIDANCE AND CONTROL 

CONDITION/MA~FUNCTION' PHASE ' RUL.ING , CUES/NOTES/COMMENTS REV ITEM 
--------~---------------------------------------------------------------------------------~------1--+--1 , , , , I , , I t 

24-27 L.OSS OF AUTOMATIC 
3-AXIS ATT nUDE 
CONTROL. AND 

I I I • REF MALF PROC CES---

HOL.D CAPABILITY---

A. L.OSS OF AGS 
CAPABIL.ITY 

B. LOSS OF PGNS 
CAPABILITY 

MISSION 

, I , , 
I , 
I I 

'DOCKED/ '1'..1. RETURN TO CSM-
'UNDOCKED , NO GO FOR 001 , I 

'DESCENT , 2. RETURN TO CSM ASAP~ 
'ORBIT I NO GO FOR PO! , , 
'POWERi,=;D I 3. (A) PRIOR TO HI-GATE-
'DESCENT f ABORT , , 
I , 

(S) AFTER HI-GATE-, , CONrINUE MISSION , f 

'LUNAR , 4. CONTINUE MISSION 
'STAY t 
I I 

'DOCKEDI 'Bol.(A) RETURN TO CSM 
'UNDOCKED , CS) NO-GO FOR 001 
I I 

'DESCENT I 2.(2) STOP BURN, IF 
'ORBIT , aURNING , I 

I , (B) NO-GO FOR POI , , 
I I CC) RETURN TO CSM , , ASAP , , 
'POWERED , 3. (AI PRIOR TO LOW GATE 
'DESCENT , ABORT 
I , , , ca) AFTER L.OW GATE , , , , (1 I L.AND MANUALL.Y , f , f (2) NO-GO FOR , , EXTENDED , I L.UNAR STAY , , '''' .. '. 
'L.UNAR , 4. ASCENT AT THE NEXT 
'STAY , BEST OPPORTUNITY 

REV DATE SECTION GROUP 

I 

I 1 ABNORMAL. VEHICLE , 
, 2 LM DRIFTS , , NOTE---, 
, CONSIDERATION WILL , CONTINUING BASED ON , 
, , , , 
, , 
, 
f 

I 

I 

I , 
I , 
I 

I , , 
, 
I 

I 

I , , , , , , 
I , 
I 
I , 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

S~CTION 24 - LM GUIDANCE AND CONTROL 

REV ITEM ~~~~:~:~~~~~:~~~:~:~~: __ ~~~:: __ : __________ ~~::~~ ___________ :_:~::~~~~::~:~~~:~~: ________________ _ 

, 

24-28 

I 

" , , , , , , , 
LOSS OF 3-AXIS , , , 
CONTROL , , , 

, , , 
A. REDUNDANT 'DOCKEDI 'Aol. (AI RETURN TO CSM , 

'UNDOCKED ' ASAP , 
, , , , , IBI NO-GO FOR 001 

, 
, , , 
'DESCENT , 2. (AI RETURN TO CSI-I , 
, ORBIT , ASAP , , , , 
, , (BI NO-GO FOR POI , 
• , , 
'POWERED , 3. (AI PRIOR TO HI GATE - , 
'DESCENTI , ABORT , , , (BI AFTER HI GATE - , , , CONTINUE MISSION , , , , 
'LUNAR , 4. ASCENT AT NEXT BEST , 
'STAY , OPPORTUNITY , 
, , , 
, RNDZ , ,. CONTINUE MISSION , 
, , , 

B. ANY AXIS 'POWERED 'B.l. (AI PDI TO LOW GATE , 
'DESCENT , , 
, , ABORT , , , , 
, , (BI AFTER LOW GATt: , 
, , , 
, , CONTINUE MISSION , 
, , , 
, , NO-GO FOR , , , EXTENDED , , , LUNAR STAY , , , , 
'RNDZ , 2. NO-GO FOR LM ACTIVE , 
, , RNDZ , 

MISSION REV DATE SECTION GROUP 

APOl.LO 11 A 6120/69 LM GUIDANCE 
AND CONTROL 

SPEC Inc -
PGNS/CES/AGS 

PAGE 



REV ITEM 

24-29 

NASA - Manned Spacecraft Center 

MISSION RULES 

S~CTION 24 - LM GUIDANC~ AND CONTROL 

CONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

, 
, , , , 

LOSS OF TRANSLATION ' 

, 
, , 
, , , A.l. CAN NOT DETECT FAILURE 

, LGC COMMANDS ULLAGE CAPABILITY , 
A. AUTOMATIC 'DOCKED/ 'A.l. NOT APPLICABLE , , 

ULLAGE (+X) 'UNDOCKED , • REF MALF PROC CES---

B. EITH~R 
+/-1', +/-Z, +/-X 
TRANSLATION 

, 
'DESCENT 
, ORBIT , , , , 
, , 

, 2.(A) RETURN TO CSM 
, ASAP 

, (B) 001 INHIBITED 

(C) DO Nor BACK UP 
ULLAGE MANUALLY 

, 1 ABNORMAL VEHICLE DYNAMICS 

, 6 TTCA CMOS ABNORMAL , , , 
, 

, '(D) NO-GO FOR POI ' 
" , 
'POW~RED ' 3.(A) PRIOR TO PDI ' 
'DESCENT ' , 
, , , , 
, , , , 
, 
, , , 
, , 
, , , 

(1) RETURN TO 
CSM ASAP 

(2) PDI INHlelTED ' 

(3) DO NOT BACK 
UP ULLAGE 
MANUALLY 

(4) NO-GO FOR 
LANDING 

(B) AFTER POI 

CONTINUE MISSION 

'DOCKED/ 
'UNDOCKED , 

'e.l.(A) RETURN TO CSM 
, ASAP , 

, , (B) NO-GO FOR 001 , 
'DESCENT ' 
'ORBIT ' , , 
I , , , , , 

2.(A) PRIOR TO 001 ' 

(1) RETURN TO CSM , 
ASAP , , 

(2) DOl INHIBITED ' 

(3) NO-GO FOR POI ' , 
(B) AFTER 001 ' 

(1) CONTINUE ' 
MISSION ' 

, , (2) NO-GO FOR ' 
, , LM ACTIVE ' 
, , TPI AND TPF ' 
" , 
'POWERED ' 3.(A) CONTINUE MISSION ' 
'DESCENT ' , 
, '(B) NO-GO FOR LM ' 
, 'ACTIV~ , 
, , TPI AND TPF ' 

UNTIL 

'RNDZ , , 
, 4. (A) CSI-CDH 

, (1) CONTINUE 

'B.4(A) A MINIMUM OF ONE AXIS 
, TRANSLATION IS REQUIRED DURING THIS 
, PHASE , , 

, , , , 
, , , 

, MISSION 

(2) NO-GO FOR 
TPI-TPF 

(8) TPI-TPF 

(1) CSM ACTIVE 
RNDZ AND 

, , , , 
, , , , , 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/6~ LM GUIDANCE 
AND CONTROL 

SPECIFIC -
PGNS/CES/AGS 

PAGE 

24-11 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - ~M GUIDANCE AND CONTRO~ 

REV ITEM CONDITION/MA~FUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 

I 

24-30 ~OSS OF PITCH OR 
RO~~ GOA 

'DOCKEDI 
'UNDOCKED , , 
'DESCENT 
'ORBIT 

, 
, 
, 
, 1. , 
'2. , 
, 1. , 
'2. , 

DOCKING 
RETURN TO CSM ASAP 

NO-GO FOR 001 

RETURN TO CSM ASAP 

NO-GO FOR POI 

, RCS IMPINGEMENT CONSTRAINTS MAY BE 
'VIOLATED BECAUSE OF RCS OPPOSING 
, THRUST VECTOR OFFSET. , 
, , 
, 
, 

'POWERED 'CONTINUE MISSION UNLESS '. REF MALF PROC CES---
'DESCENT 'RCS IMPINGEMENT ' 
, 'CONSTRAINTS ARE VIOLATED. '5 GOA CAUTION ~IGHT ON 
" , " , ,. , 
, , 

24-31 ~OSS OF AUTO ENGINE 'DOCKED/ '1. RETURN TO CSM ASAP , • REF MAlF PROC CES--, ON/OFF CAPABI~ITY 'UNDOCKED' 
, '2. NO-GO FOR 001 , 10 MPS DOES NOT THRUST WHEN EvENT 

, TIMER IND 00.00 , , 
'DESCENT '1. RETURN TO CSM ASAP , 
'ORBIT ' , 
, '2. 001 INHIBITED , , , , 

'POWERiD 
'!:>ESCENT , , 
, , 
I , , , , , 
, 
'~UNAR 
'STAY 

'3. NO·GO FOR POI ' , , 
'1. BACKUP POI WITH OES ENG' 
, CMD OVRD SW ' 
'2. POI TO POI + S. ABORT • 
, ON~Y IF FAI~URE AFFECTS' 
, ASCENT ENGINE, ' , , 
'3. A¥TER POI + S. CONTINUE' 
, THROUGH LANOI~. ' , , 
'4. NO-GO FOR EXTENDED ' 
, ~UNAR STAY IF FAI~URE ' 
, AFFECTS ASCENT ENGINE. ' , , 
'ASCENT AT NEXT BEST ' 
'OPPORTUNITY , 
'VIA MANUA~ START ' 
'CAPABU..! TV ' , . , , , , , , 

24-32 ENGINE DOES NOT 'POWERED '1. INHIBIT POI 

, , , , 
IGNITE AFTER DES ENG'DESCENT ' 
CMD OVRD SW IS USED ' , 

, '2. RETURN TO CSM ASAP 

24-33 lOSS OF OPERATIONA~ 'DOCKEDI 'A. RETURN TO CSM ASAP -
AGS 'UNDOCKED' NO GO FOR 001 

MISSION 

, , 
'DESCENT 'B. RETURN TO CSM ASAP -
'ORBIT ' NO GO FOR POI , , 
'POWERED 'C.ll1 PRIOR TO HI GATE -
'DESCENT' ABORT , , i (2) AFTER HI GATE -, , CONTINUE MISSION , 
'lUNAR 
'STAYI 
'RNDZ 

'D. CONTINUE MISSION , , 

REV DATE SECTION GROUP 

, • REF MAlF PROC CES --, , 
, 10 MPS DOES NOT THRUST WHEN EVENT 
, TIMER IND 00.00 , , , , 
, • REF MAlF PROC AGS---

, 1 AGS WARNING liGHT , 
'2 DEDA RESPONSE IS ABNORMAL 

, NOTE---

'CONSIDERATION WILL BE GIVEN TO 
, CONTINUING BASED UPON AGS FAilURE 
, MODE. , 
, , , 

PAGE 

APOllO 11 6/20/6~ lM GUIDANCE 
AND CONTROL 

SPECIFIC -
PGNS/CES/AGS 24-12 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - ~M GUIDANCE AND CONTRO~ 

REV ITEM ONDITION/MA~FUNCTlON' PHASE ' RU~ING , CUES/NOTES/COMMENTS 

~--+------,r--------------------~---------~---------------------------~-------------------------------------

I 

, 
24-34 lOSS OF AUTO 

THRUST CONTROL 

, , , 
'DOCKED/ '1. RETURN TO CSM ASAP 
'UNDOCKED ' 

, • REF MA~F PROC CES---

, '2. NO-GO FOR DOl , 11 ENG THR AND CMD DO NOT AGREE 
, DURING DPS BURN , , 

'DESCENT 
, ORBIT , 
, , 
, , 
'POWERED 
'DESCENT , 
, , 
, , , , , 
, , , , , , , , , , , 
, , , 
, , , 
, 
, 
, 
, 

'1. RETURN TO CSM ASAP , 
'2. IF BURNING. CONTINUE 
, BURN 

, 11 CMD THR ODES NOT RESPOND TO TTCA OR 
, ODES NOT FOLLOW TIMELINE. 

, , 
'3. NO-GO FOR PDI ' , , 
'1. PRIOR TO lOW GATE ' , , 
, (A) IF CMDED THROTTLE ' 
, INDICATION GOOD ' 
, WITH lOW ENG THRUST' 

(1) DO NOT SEl MAN' 
THROTTLE ' , 

(2) SUPP~EMENT AUTO' 
THROTTLE WITH ' 
MAN THROTTLE ' 

(B) ANY OTHER AUTO 
THROTTLE FAILURE 

(1) ABORT USING DPS ' 

(2) ABORT STAGE 20 ' 
SEC AFTER lOW ' 
lEVEL ' 

'2. AFTER lOW GATE 

'A) SWITCH TO MANUAL 
THROTTLE 

'B) CONTINUE MISSION 

, 
, , , 
, , , 
, , , 

24-35 ~OSS OF A~~ MANUA~ 'DOCKEO/ '1. RETURN TO GSM ASAP 'NO lONGER THAN as SEC IN 
THRUST CONTRO~ 'UNDOCKED ' I NON-THROTTlEABlE RANGE CAN BE 

, ACCUMULATED. 

MISSION 

, '2. NO-GO FOR 001 , , , 
'DESCENT 
'ORBIT , , , , , 
'POWERED 
'DESCENT , , 
, , 

'1. RETURN TO CSM ASAP 

'2. IF BURNING. CONTINUE 
, BURN 

'3. NO-GO FOR POI , 
'1. DO NOT SWITCH TO 
, MANUAL THROTTLE , 
'2. SELECT OTHER TTCA , 
, 'A) IF THROTTLE 
, REGAINED WITHIN 
, 25 SEC -
, CONTINUE MISSION 

, , 
, • REF MAlF PROC CES---

, 11 ENG THR AND CMD THR DO NOT AGREE 
, DURING DPS BURN , 
, 11 CMD THR DOES NOT RESPOND TO TTCA 
, OR DOES NOT FOllOW TIMElINE , , 

, , 
, 

(B) IF THROTTLE OPERATED' 
FOR MORE THAN 25 SEC' 
IN NON-THROTTlEAB~E ' , , 

, 
'3. , , , , 

REGION - , 
ABORT ' , 

AFTER THROTTLE DOWN. 
THROTT~E REQUIREMENT MAY' 
BE DELETED BASED ON 
NOMINA~ TRA~ECTORY AND ' 
GUIDANCE. ' 

REV DATE SECTION GROUP PAGE 

APO~lO 11 A 6/20/69 lM GUIDANCE 
AND CONTROL 

SPECIFIC -
PGNS/CES/AGS 24-13 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - LM GUIDANCE AND CONTROL 

'CONDITION/MALFUNCTION' PHASE , RULING ' CUES/NOTES/COMMENTS REV ITEM ~ ________________________________________________________________________________________________ _ 

t t f I , , 
24-31 LOSS OF ACA 

A. ONE 

B. BOTH 

24-37 LOSS OF TTCA 

A. ONE 

B. BOTH 

24-38 LOSS OF LUNAR 
CONTACT LIGHTS 

RULE NUMBER 24-39 
IS RESERVED. 

MISSION 

'ALL 'A. CONTINUE MISSION 

'DOCKED/ 'B.l.(A) RETURN TO CSM 
'UNDOCKED ' ASAP 
, '(B) NO-GO FOR DOl 

'DESCENT ' 
'ORBIT ' , , 
, , 
, , 
, , 
'POwERED ' 
'DESCENT ' , , 
, , , 

2.(A) RETURN TO CSM 
ASAP 
IF BURNING 
CONTINUE BURN 

(B) NO-GO FOR POI 

3.(A) ABORT USING DPS. 
ABORT STAGE 20 
SEC AFTER LOW 
LEVEL 

, LUNAR 
'STAY 
'RNDZ 

, 4.(A) CONTINUE MISSION 

, 
, 
, 
, 
, 
, 
'ALL 

, (B) CSM ACTIVE 
, VEHICLE FOR 
, DOCKING , 
, 
, 
, , 
'A. CONTINUE MISSION , 

, • REF MALF PRO'-CES' 

'2 LM DRIFTS OUT OF DEADBAND 

'5 PROP CMDS ABNORMAL , , 
, , , 
, , , 
, , 
, , 
, , 
, 
, , , 
, 
, 
, , 
, • REF MALF PROC~ES---

'1 ABNORMAL VEHICLE DYNAMICS 

'DOCKED/ 'B.l.(A) RETURN TO CSM 
'UNDOCKED ' ASAP 

, 14 ABSENCE OF NORMAL RESPONSE VIA 
, TTCA 

, '(B) NO-GO FOR 001 , , 
'DESCENT ' 2.(A) RETURN TO CSM ' 
'ORBIT' ASAP , 
, '(B) NO-GO FOR POI. ' 
, , CDH. CSI. DOCKING , 

'POWERED 
'DESCENT 

3. (A) 

, 
DO NOT SWITCH TO ' 
MANUAL THROTTLE ' 

lB) ABORT USlt,lG DPS~ 'lil.lS) ")(" SEC; IS DEFINED 
ABORT STAGE AFTER I 25-i5. 

'LUNAR 
'STAY 
'RNDZ 

(C) 

"X" SEC IN NON ' 
THROTTABlE RANGE ' 
AFTER THROTTLE DOWN' 
MANUAL THROTTLE ' 
REQUIREMENT MAY , 
BE DELETED BASED ON' 
NOMINAL TRAJECTORY , 
AND GUIDANCE. ' , 

4. CONTINUE MISSION 

5. THE CSM MUST BE THE 
ACTIVE VEHICLE FOR 
TPI. TPF. AND 
DOCKING 

'POWERED 'CONTINUE MISSION 
'DESCENT • 

REV DATE SECTION GROUP PAGE 

IN RULE 

APOLLO 11 A 6/20/69 LM GUIDANCE 
AND CONTROL 

SPECIFIC -
PGNS/CES/AGS 24-14 



REV ITEM 

24-40 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 - M GUIDANCE AND CONTROL - CONTINUED , 

-----------------------------
I PRELAUNCH INSTRUMENTATION' 
-----------------------------

MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS 

LGC DOWNLINK GGOOOlU - -
PLS TORO REF GG1040V - -
2.5 VOC TM BIAS GG1llOV - -
IMU 28 VAC 800 GG1201V - -
IRIG SUSP 3.2 IC.C GG1331V - -
IMU STBY GG1513X - -
LGC OPR GG1523X - -
X PIPA OUT IN PHASE GG2001V - -
Y PIPA OUT IN PHASE GG2021V - -
Z PIPA OUT IN PHASE GG2041V - ""-
IG SVO ERR IN PHASE GG2107V - -
IG IX RSVR OUT SIN GG2112V FDAI COMMON 
IG IX RXVR OUT COS GG2113V FOAl COMMON 
MG SVO ERR IN PHASE GG2137V - -
MG Ix RSVR OUT SIN GG2142V FOAl COMMON 
MG IX RSVR OUT COS GG2143V FOAl COMMON 
OG SVO ERR IN PHASE GG2167V - -
OG RSVR OUT SIN GG2172V FOAl COMMON 
OG RSVR OUT COS GG21 BV FOAl COMMON 
PITCH A TT ERR GG2219V FOAl COMMON 
YAW ATT ERR GG2249V FOAl COMMON 
ROLL ATT ERR GG2279V FOAl COMMON 
PIPA TEMP GG2300T C&W SEPARATE 
RR SHFT SIN GG3304V FOAl COMMON 
RR SHFT COS GG3305V FOAl COMMON 
RR TRUN SIN GG3324V FOAl COMMON 
RR TRUN COS GG3325V FOAl COMMON 
LGC WARNING GG9001X C&W COMMON 
ISS WARNING GG9002X C&W COMMON 
LR ANT TEMP GN7563T TEMP MONITOR COMMON 
RR NO TRACK GN7621X C&W COMMON 
RR ANT TEMP GN7723T TEMP MONITOR COMMON 

YAW ERR CMD GH1247V - -
PITCH ERR CMD GH1248V - -
ROLL ERR CMD GH1249V - -
JD A4D OUTPUT GH1419V - -
RCS TCP A4D GR5032X - -
JD B3D OUTPUT GH1423V - -
RCS TCP B3D GR5036X - -
JD A2D OUTPUT GH1427V - -
RCS TCP A2D GR5040X - -
JD B1D OUTPUT GH1431V - -
RCS TCP B1D GR5044X - -
JD B4U OUTPUT GH1418V - -
JD B4F OUTPUT GH1420V - -
JD A4R OUTPUT GH1421V - -
JD A3U OUTPUT GH1422V - -
JD B3A OUTPUT GH1424V - -
JD A3R OUTPUT GH1425V - -
JD B2U OUTPUT GH1426V - -
JD A2A OUTPUT GH1428V - -
JD B2L OUTPUT GH1429V - -
JD A1U OUTPUT GH1430V - -
JD A1F OUTPUT GH1432V - -
JD B1L OUTPUT GH1433V - -
RCS TCP B4U GR5031X - -
RCS TCP B4F GR5033X - -
RCS TCO A4R GR5034X - -
RCS TCP A3U GR5035X - -
RCS TCP B3A GR5037X - -
RCS rcp A3R GR5038X - -
RCS TCP B2U GR5039X - -
RCS TCP A2A GR5041X - -
RCS TCP B2L GRS042X - -
RCS TCP A1U GR5043X - -
RCS TCP A1F GR5045X - -
RCS TCP B1L GR5046X - -
YAW ATT ERR GH1455V FDAI COMMON 
PITCH ATT ERR GH1456V FDAI COMMON 

IMISSION IREV IDATE SECTION GROUP 

APOLLO 11 FNL 5/1/>/69 LM GUIDANCE AND PRELAUNCH 
CONTROL INSTR 

MISSION RULE 
CATEGORY REFERENCE 

M 24-20 
HD 24-20 
HD 24-20 
HD 24-20 
HD 24-20 
HD 24-20 
HD 24-20 
HD 24-20 
HD 24-20 
HD 24-20 
HD 24-20 
M-PCM 24-20 
M-PCM 24-20 
HD 24-20 
M-PCM 24-20 
M-PO~ 24-20 
HD 24-20 
M-PCM 24-20 
M-PCM 24-20 
HD - PCM 24-20 
HD - PCM 24-20 
HD - PCM 24-20 
M-PCt~ 24-20 
HD - PCM 24-23 
HD - PCM 24-23 
HD - PCM 24-23 
HD - PCM 24-23 
HD - PCM 24-20 
HD - PCM 24-20 

M - PCM 
HD - PCM 24-23 
M-PO~ 24-23 

M 24-28 
M 24-28 
M 24-28 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-27 
HD 24-28 
HD 24-28 

PAGE 
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REV ITEM 

24-40 
CONT 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 24 M GUIDANCE AND CONTROL. - CONTINUED -

MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS 

ROL.L. ATT ERR GH14!S7V FOAl COMMON 
RGA YAW RATE GH1461V FOAl COMMON 
RGA P ITCH RATE GH1462V FOAl COMMON 
RGA ROL.L. RATE GH1463V FOAl COMMON 
AGS SEL. GH1621X - -
ROL.L. PL.SO/DIR GH1628X - -
PITCH PL.SD/DIR GH1629X - -
YAW PL.SD/DIR GH1630X - -
AUTO ON GH1214X - -
APS ARM GH1230X - -
ENG FIRE OVRD GH1286X - -
MAN THRUST CMD GH1311V METER SEPARATE 
PITCH GOA POS GH1313V - -
ROL.L. GOA POS GH1314V - -
P TRM FAIL. GH1323X C&W COMMON 
R TRM FAIL. GHl330X C&W COMMON 
AUTO THRUST CMD GH1331V METER SEPARATE 
DPS ARM GH1348X - -
VAR INJ ACT POS GQ6S06H - -
CES AC PWR FAIL. GL.4026X C&W COMMON 
CES DC PWR FAIL. GL.4027X C&W COMMON 
AGS DOWNL.INK DATA GI0001X - -
ASA TEMP GI330lT - -
ASA PWR/AEA FAIL. GL.4028X C&W COMMON 
AUTO OFF GH1217X - -
AGS AUTO GH1641X - -
AGS ATT HOL.D GH1642X - -
PGNS AUTO GH1643X - -
PGNS ATT HOL.D GH1644X - -
L.R RNG DATA NO GOOD GN7521X C&W COMMON 
L.R VEL. DATA NO GOOD GN7557X ,&W COMMON 

l.1ISSION RFV DATE sECTION GROUP 

APOL.L.O 11 FNL. 5/16/6\ L.M GUIDANCE AND PREL.AUNCH 
CONTROL. INSTR 

MISSION RULE 
CATEGORY REFERENCE 

HO 24-28 
M ON BOAR 24-28 
M PCM/HO 24-28 
M 24-26 
HD 24-33 
HO 24-33 
HD 24-33 
HD 24-33 
M 24-31 
M 24-31 
M 24-31 
M 24-34.24-35 
M 24-30 
M 24-30 
M 24-30 
M 24-30 
HD 24-34 
M 24-32.24-31 
M 24-34.24-35 
M 24-30 
M 24-30 
HD 24-33 
HD 24-33 
HD 24-33 
HD 24-32.24-31 
HD 24-27 
HD 24-27 
HO 24-27 
HD 24-27 
HD 
HD 

PAGE 

24-16 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 25 - LM PROPULSION - DPS 

I GENERAL I 

25-1 IN ORDER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES THE CPS SU~SYSTEM MUST PROvIO~ 
THE FOLLOWING MINIMUM CAPABILITIES. 

A. DOCKEDIUNDOCKED 

NO DPS PROPELLANT LEAKS 

B. D~SCENT ORBIT. POWERED DESCENT 

1. NO DPS PROPELLANT LEAKS 

2. AN OPERATIONAL DPS 

3. LOW LEVEL CONFIRMS SuFFICIENT PROPELLANT TO LAND. OR IF LOW LEVEL 
INVALID-~R~ATER THAN 2 PERCENT OUANTITY REMAI~IN~. 

25-2 DEFINITIONS 

A. AN OPERATIONAL DPS IS DEFINED AS FOLLOWS---

1, FUEL ANDIOR OXID ENGINE INLET PRESSURE GR~Anl, TI~AN 60 PSIA AT DOl 
I ill I TlATION. 

2. FUEL ANDIOR OXID ENGINE INLET PRESSURES GREATER THAN 120 PSIA (ULLAGE 
PRESSURES GREATER THAN 123 PSIA.) DURING A BURN WITH THROTTLE LESS THA~ 65 
PERCENT OR GREATER THAN 150 PSIA (ULLAGE PRESSURtS GR~ATER THAN 160 PSIA.I 
wiTH THROTTLE GREATER THAN 65 PERCENT. 

3. DPS PROP~LLANT TEMPS GREATER THAN 50 DEG" F. AND OXID TE~P LESS THAN 75 DEG F 
AND FUEL TEMP LESS THAN 86 DEG F OT~ER THAN DURING A BURN. 

4, DELTA TEMP BETWEEN FUEL AND OXID LESS THAN 25 DEG F FOR BuRNS LESS THA~ 
400 SEC. AND LESS THAN 10 DEG F FOR BURNS GREATER THAN 400 S~C ONLY TO 
INITIATE A BURN. 

5. (A) DELTA PRESSURE BETWEEN FUEL AND OXID ENGINE I"'LET PRESSuRES B~LOw CuRV~ 
(NEXT PAGEl PRIOR TO LOw GATE---

(~) DELTA PRESsuRE (FUEL HIGH) LESS THAN 50 PSIO AT START OF ANY ~URN. 

6. SUPERCRITICAL HELIUM ADEQUATE TO COMPLETE MISSION. 

B. THE LOW THROTTLE POINT IS DEFINED AS THE ~INIMUM POSITION THAT THE THROTTLE ACTuATOR WILL 
ASSUME WITH MINIMUM MANUAL THROTTLE COMMAND VOLTAGE (12.4 FOR LM-51. 

RULES 25-3 THROUGH 25-10 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 B 7/3/69 LM PROPULSION 
-DPS 
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MISSION 

APOLLO 11 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 2~ - 10M PROPULSION - DPS 

Alternate missions or aborts 

iFuel_~~g~}!_6_ ~-r.). 

i Oxid hi ,h (l0 - 65~.) 

l£,uel_~igh (FTP) 

~dJ! 0£'!I>l 

20 40 60 80 100 120 140 160 180 200 220 

Time in seconds the OPS can be operated with known toP. 

Powered descent (derived from above) 

!£uelhigh 

Oxid high 

1 2 3 4 5 6 7 8 9 10 11 

Time (min) from POI 

REV DATE SECTION GROUP PAGE 

A 6/20/69 10M PROPULSION GENERAL - DPS 
-DPS 25-2 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 2; - ~M PROPULSION - Drs 

I SYSTEMS MANAGEMENT I 

RULE 25-11 IS RESERV~D, 

25-12 THE TOTAL CONTINUOUS BURN TIME OF THE DESCENT ENGINE SHALL NOT EXCEED 910 SECONDS OF OPEHATIO~ 
INDEPENDENT OF THRUST LEVEL (BASED UPON A LUNAR MISSION DUTY CYCLE). 

25-13 THE DPS ENGINE WILL NOT NORMALLY BE OPERATED FOR LESS THAN 3.5 SEC. A 2 SE' CoAST BEFORE RESTART 
AT 12.4 PERCENT AND A 30 MINUTE coAST BEFORE RESTARTS G~EAT~H THAN 12.4 PERCENT IS HEwuIHED. 

25-14 ALL DPS STARTS WILL BE NOMINALLY PLANNED AT THE LOW"THROTTLE POINT' 

25~15 THE DPS ENGINE WIL~ NOT BE OPERATED IN THE NON-THROTTLING RANGE (65 PE~CENT TO FTP) FUR MORE 
THAN 25 SEC DURING THE NORMAL LUNAR MISSION PROFILE OR FOR WHATEVER TIME 0.2 PERCENT/SEC 
NON-THROTTLEABLE EROSION RATE WILL ALLOW SUCH THAT THE TOTAL THROAT AREA INCREASE WILL NOT 
EXCEED 25 PERCENT. 

25-16 FROM A SAFETY STANDPOINT SUPERCRITICAL HELiUM BURST DISC RuPTuRE DuRING MANNED OPERATIu~ IS A~ 
ALLOWABLE EVENT. 

25-17 WITH A NORMAL SHE PRESSURE RISE RATE THERE IS NO MINIMUM PRESSURE AT WHICH DPS PROPELLANTS CAN 
NOT BE DEPLETED. 

25-1e IF POSSIBLE THE DPS WILL NOT BE BURNED TO PROPELLANT DEPLETION. WHERE EVER POSSIBLE THE ABORT 
STAGE SEQUENCE WILL BE INITIATED AT LOW LEVEL PLUS 20 SECONDS DURI~G AN ABORT FRUM POWERED 
DESCENT. HOWEvER. AT CREW OPTION ABORT STAGE SEWUENCE MAY BE INITIATED AT ~OW LEvE~ IF A SAF~ 
ABORT STAGE CAPABILITy EXISTS, 

MiSSION REV DATE SEC' ION 

APOLLO 11 B 7/3/69 LM PROPULSiON 
-DPS 

GROUP PAGE 
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-REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 25 - LM PROPULSION - DPS 

25-19 DPS ENGINE RESTARTS CAN BE MADE WITH THE FOLLOWiNG CONSTRAINTS IREF 25-20) ---

MAXIMUM RESTART 
INITIAL BURN REQUIRED COAST ~IME BURN TIME 

A. 3.5 SEC TO 40 SEC 
B. 40 SEC TO 190 SEC 

2 SECONDSISINGLE RESTART ONLY) 
2 SECONDSISINGLE RESTART ONLY) 
SEE FIGURE SELOW 

NO CONSTRAINT 
400 SECS 

e. 190 SEes TO 400 SECS 
D. GREATER THAN 400 SECS NO RESTART 

100 SEes* 

THESE CONSTRAINTS ARE BASED ON ENGINE THRUST CHAMBER HEATING AND SOA~ BAC~ LIMITS. 
THE BURN IF THE MAXIMUM RESTART BURN TIME IS EXCEEDED. 

TERMINATE 

*THERE SHALL BE NO MORE THAN 4 RESTARTS (60 SEC MAX DURATION EACH) AFTER THE INITIAL BURN. 

12,000 

10,000 

u 
<II 

'" , 8,000 
'" :§ 
~ 

'" 8 
] 6,000 

=> 
~ 
a:: 

4,000 

2,000 

o 
o 

MISSION REV DATE 

200 300 400 500 600 

Initial bum time, sec 

LMDE required coast time vs initial bum time for 
engine chamber heatill9 limitations. 

SECT! ON GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 25 - LM PROPULSION - DPS 

25-20 ONLY PREMISSION APPROVED ALTERNATE DPS/MULTIBURN PROFILES WILL BE EXECUTED, SINCE NO DATA EXISTS 
TO ALLOW REAL-TIME SUPPORT FOR EXAMINING DPS FREEZING, CHARRING, BACKWALL TEMPERATURE 
CONSTRAINTS FOR MULTI BURN PROFILES. 

25-21 PROPELLANT GAGING 

25-22 

A. PRIME METHOD--- PQGS (TM, ONBOARD) (1.3 PERCENT) 

B. BACKUP METHOD--- GROUND MASS CALCULATION (o.a PERCENT) 

IF PowERED DESCENT IS ABORTED PRIOR TO POI + , OR IF A DOCKED DPS CONTINGENCY IS REQUIRED, THE 
DES HE REG 1 AND REG 2 SWITCHES SHOULD BE CLOSED AT IGNITION + 6 MINUTES AND 10 SECONDS TO 
INSURE A LOW ENOUGH TANK PRESSURE TO PREvENT A VIOLATION OF FRACTuRE MECHANICS LIMITS FROM HEAT 
SOAK BACK. 

RULE NUMBERS 25-23 THROUGH 25-29 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 LM PROPULSION 
-DPS 

GROUP PAGE 

MANAGEMENT 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 25 - ~M PROPU~SION - DPS 

REV ITEM CONDITION/MA~FUNCTION' PHASE ' RUlING CUES/NOTES/COMMENTS 
~--+-----~ --------------------;---------~---------------------------;-------------------------------------

I 

I 

I 
I 

25-30 

25-31 

lOSS OF OPERATIONAl 
DPS (PRIOR To ~OW 
GATE REF MR 25-2 
FOR DEF INI TION. 
AFTER lOW GATE ONlY 
~OW IN~ET PRESSURES 
lESS THAN 120 PSIAI 

, SPECIFIC MISSION RUlES ' 

'DOCKED/ 'A. INHIBIT DPS BuRNS 
'UNDOCKEO ' , 

, REF MAl PROC DPS---

1 DES REG , 
'DESCENT 
'ORBIT 

, , 
'B. STOP DOL IF IN PROGRESS ' lA FUEL/OXID PRESS ABNORMAL 

2 FUEL/OXID TEMP ABNORMA~ 
, 
, 

1. I NH I B IT PO I , 
I 2. RNDZ WITH APS , . 
'POwERED 'C. ABORT STAGE 
'DESCENT ' , , , , , , , 
, , 

, 
I , 

, , , , , 

3 HE PRESS ABNORMAL 

, REF MAL PROC DPS---

, 3 HE PRESS ABNORMA~ 

START TANK lEAK 
PRIOR TO 
PRESSURIZA TION 
A. FUEl AND/OR 
ENGINE INLET P 
GREATER THAN 

OXID 'ALl 'A. CONTINUE MISSION , 
, 
, 
, , 60 PSIA. 

B. FUE~ AND/OR 
OXID ENGINE 
IN~ET P 
~ESS THAN 
60 PSIA. 

, , , , , 
, , 
, , , 
, , , 
, , , , 
, 
I 

, INHIBIT FIRING OPS 
, START TANK SQUIB , , 
'B. CONTINUE MISSION , 
I , 
, 1. FIRE SQUIB To 
, START TANK 

2. INHIBIT DPS BURNS 
IF INLET PRESSURES 
DO NOT COME UP 
GREATER THAN 
OR EQUA~ TO 
60 PSIA. 

, NOTE 

, PRESSURIZATION SYSTEM MAY BE OPENED 
, TO START TANK LEAK. CLOSE PRIMARY HE 
, REG SOV AFTER EACH BURN AND REOPEN 
, AT INITIATION OF EACH BURN. , , , 
, , , , , , 
I 

25-32 DPS FAI~S To 
PRESSURIZE 

, , , REF MA~ PROC DPS---, 
A. VIA START TANK 

1. IN~ET PRESS 
GREATER THAN 
OR EQUAl TO 
60 PSIA. 

2. INLET PRESS 
~ESS THAN 
60 PSIA. 

, 
'AL~ , , 
I 

'A. 1. CONTINUE MISSION 
, 1 DES REG 

, 3 HE PRESS ABNORMAL , 
I , , , 

, 2. INHIBIT All DPS BURNS' , , , , 
, , 

B. VIA SUPERCRITICAl'DESCENT 'B. CUT OFF 001 ON INlET ' 
HEliUM 'ORBIT , , , 

, , 

I PRESSURES IF NECESSARY , , , 
1. IF DOl ACCOMPlISHED , , 

(AI ARM PYRO PRIOR ' 
TO POI. , 

(Bl SWITCH DES HE 
REGS AT PDI 
IGNIT ION. 

2. IF DOl SHUTDOWN 

CAl NO GO FOR POI. 

CBI RNDZ wITH APS. 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 LM PROPULSION 
-DPS 

SPECIFIC-DPS 
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REV ITEM 

I 

25-33 

I 
I 

ONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2S - LM PROPULSION - DPS 

PHASE I RULING I CUES/NOTES/COMMENTS 

~------------------------------------------------------------------------------------------------, , , 
, , , 
I I , 

LOSS OF I I , REF MAL PRoe OPS 
SUPERCR IT I CAL , , I 

PRESSURE COPS IN I , I :3 HE PRl;ss ABNORMAL 
SLOWDOWN MODE) , , I , , I 

A. PRIOR TO POI 'POWERED 'A. ABORT , 
+ 6 MIN. 20 SECS.'OESCENT I , , I ABORT STAGE PRIOR TO , 

, I INLET PRESSURES , 
I , LESS THAN OR EQUAL TO , 
, , 150 PSIA. (ULLAGE , , , PRESSURE LESS THAN 160 , , , PSIA. ) , 
I I , 

B. AFTER POI I 'e. CONTINUE MISSION , REF RULE 25-2. 
+ Eo MIN. 20 SEes.' , I , I , , , , , I , , I , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 LM PROPULSION SPECIFIC-DPS 
-DPS 25-7 



REV ITEM 

I 

I 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2S - ~M PROPU~SION - DPS 

CONDITION/MA~FUNCTION' PHASE ' RU~ING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, 

, , 
~EAK BETWEEN HE REG ' 
SHUTOFF AND QUAD ' 
CHECK VA~VES ' 
DETECTED--- , 
A. PRIOR TO B~OWING 'ALL 
AMB TANK SQUIB ' 

B. AFTER AMB 
PRESSUR I ZA TlON 
BUT PRIOR 
TO 001. 

, , , , , , , , , , , 
, , , , , , 
, , , , , , , 
'A~~ , , , 
• , , , , 

C. AFTER DOl 'DESCENT 
'ORBn , .. , 
I 

I 

I , 
, 
• , 
f , , , , , , 
I , 
I 

• , , , 

, 
, , 

, , , , , 
, , 

, REF MAL PROC OPS , 
, , 

'A. PRESSURIZE 
, TANK WHI~E 
, COVERAGE 

OPS WITH AMB ' 
IN SITE ' , , 

1. INHIBIT DPS BURNS 
FOR ~EAK RATE 
GREATER THAN 20 
PSI/SEC. 

2. IF ~EAK RATE 
LESS THAN 20 
PSI/SEC 

IA) C~OSE HE REG 1 

, , , 

, , 
, (B) OPEN OES HE ' 
• REG 2 IMMEDIATE~Y' 
, AFTER IGNITION. , 
f f 

, (C) CLOSE DES HE REG' 
, 2 JUST PRIOR TO ' 
, DOl SHUTDOWN. ' , , 

(D) OPEN AT PDI 
IGNITION. 

'B. IF ~EAK RATE ~ESS THAN 
, 20 PSlISEC , , 
, 1. CLOSE DES HE REG 1 , 
, 2. OPEN DES HE REG 2 
, PRIOR TO EACH eURN. 

, , , , , , , , , 
, , 

1 DES REG 

3 HE PRESS ABNORMA~ 

, 
'C.l. , INHlelT FURTHER DPS 

BURNS 10 HOuRs FOR 
'UsE RATE' GREATER 
THAN 150 PSI/HR. 

f SHE CAPABILITY MUST BE oeTAINED REA~ 
f TIME FROM ACF SHE PROGRAM TO 
, IDENTIFY REMAINING CAPAel~ITIES. , 

f , , 
, (A) CLOSE DES HE REG l' , , 
, (e) OPEN DES HE REG 1 ' 
, AT IGNITION OF ,. 
, SUBSEQUENT BURNS. ' , , 
, (C) C~OsE DES HE REG l' 
, AT SHUTDOWN OF , 
, SUBSEQUENT BURNS. ' , , 
f 2. IF SHE RISE RATE IS ' 
, ~ESS THAN 150 PSIIHR • 
, CONTINUE MISSION ' .. , 
• (A) CLOSE DES HE REG l' 
• • 
• (el OPEN DES HE REG 1 • 
• AT PDI IGNITION • 
• • 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 ~M PROPULSION SPECIFIC-DPS 
-cPS . 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 25 - LM PROPULSION - DPS 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------1--1--'" 

I 

25-35 LEAK BETWEEN SHE 
S~UIB AND Dt:S 
HE REG 1 AND 2 
SHUTOFF VALVES. 

'DOCKED/ 'A. PRIOR TO DOl DO NOT 
'UNDOCKED' BLOW SHE S~UIB AT DOL 

, REF MAL PROC DPS 

, , , 
, , , , 
'DESCENT 
, ORBIT , 
I , 
, 
, , 
, , 
, 

1. DO NOT ARM PYRO 
PRIOR TO 001 

I 1 DES REG , 
, 3 HE PRESS ABNORMAL 
I 

2. ARM PYRO PRIOR TO POI' , 
'B.1. SHE PRESS RISE 
, GREATER THAN 150 
, PSI/HR , , 
, (AI INHIBIT FURTHER ' 
, DPS BURNS ' , , 
, 2. SHE PRESS RISE LESS ' 
, THAN 150 PSI/HR ' , , 
, (A) CONTINUE MISSION ' , , 

I 

25-36 DPS PROPEL.LANT/VAPOR'DOCKED/ 'STAGE ASAP 
Lt:AK DOWNSTREAM OF 'UNDOCKED I 

, REF MAL. PROC DPS 
I 

25-37 

QUAD CHECK VALVES' I 

LOW LEVEL CONFIRMS 
INsuFFICIENT 
PROPELLANT TO LAND. 

'DESCENT ' 
'STAGE ASAP , 

'ORBIT 'APS RNDZ , , 
'POWERED 'A. POI TO L.OW GATE 
'DESCENT ' 

'POWERED 
'DESCENT , , , 
, , 

ABORT STAGE 

'B. LOW GATE TO TO , , 
, , , 

CONTINUE MISSION 

'A. AaORT , , 
'B. ABORT STAGE 20 SECONDS 
, AFTER LOW LEVEL , , , , 

, 1 DES REG 

1A FUEL./OXID PRESS ABNORMAL 

3 HE PRESS ABNORMAL 

7 PQGS 11'10 ABNORMAL 

, REF MAL PROC DPS 
, .,j 

I ~ DES QTY , , , , , 
25-38 PQGS READING 'POWERED 'ABORT 

'DESCENT ' 
, REF MAL. PROC DPS 
I 2 PERCENT (EITHER 

FUEL OR OXIDI AND 
NO VAL.ID TIME 
ESTIMATE FROM LOW 
LEVEL. 

, 'ABORT STAGE AT DPS 
, 'DEPLETION 
, I 

I , 

I , . , 
, 

25-39 EXCESSIVE PROPELLANT'POWERED 'A. PRIOR TO P~~ -
I USAGE (MARGIN AT 'DESCENT 

TOUCHDOWN LESS I , CONTINUE MISSION , THAN..Q.. PERCENT) • ' , , 
, , 

'B. AFTER P~~ aUT PRIOR TO 
, L.O GATE. 

MISSION 

I , 

REV DATE 

1. ABORT 

2. ABORT STAGE 20 
SECONDS AFTER 
L.OW LEVEL.. 

SECTION GROUP 

, 7 PQGS 11'10 ABNORMAL 
I , , 
I 

I , , 
'NOTE---THROTTLEDOWN TIME, THRUST 
'LEVEL, AND SYSTEM PRESSURES ARE 
, SECONDARY CuES WHICH INDICATE OFF 
, NOMINAL DPS PERFORMANCE. , 

PAGE 
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REV. ITEM 
I---t---I , 

25-40 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 2S - LM PROPULSION - DPS 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
--------------------------------------------.-----------------------------------------------._---, , 

, , 
UNABLE TO vENT PPS 'LUNAR 'ASCEND ASAP 
AFTER LANDING 'STAY • , , 

I I 

I I 

I I 

RULES 25-41 THROUGH I I 

25-49 ARE RESERVED. I I 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 LM PROPULSION 
-DPS 

, 
, 
, , 
I 

I 

I 

I 

I 

I 

GROUP PAGE 

SPECIFIC-OPS 
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REV ITEM 

I 25-50 MEAS DESCRIPTION 

START TNK PRESS 
HE REG PRESS 
HE REG PRESS 
HE PRESS 
HE PRESS 
FU TNK 1 OTY 
FU TNK 2 QTY 
OX TNK 1 QTY 
OX TNK 2 QTY 
FU 1 TEMP 
FU 2 TEMP 
OX 1 TEMP 
OX 2 TEMP 
FU PRESS 

OX PRESS 

rcp 
LOW ~EVEL 

MISSION 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 25 - ~M DPS - CONC~UDED 

-----------------------------------
I DPS - PRELAUNCH INSTRUMENTATION I 

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

PCM ONBOARD TRANSDUCER CATEGORY 

GQ3015P HE MON COMMON M 
GQ3018P Cf,W COMMON HD 1 OF 2 
GQ3025P HD M-PCM 
GQ3435P HD 1 OF 2 
GQ3436P PRESS HD M 
GQ3603Q QTY COMMON HD 1 OF 2 
GQ3604Q QTY COMMON HD M 
GQ4103Q QTY COMMON HD 1 OF 2 
GQ4104Q QTY COMMON HO M 
G1ol3718T TEMP MON COMMON HD 1 OF 2 
GQ3719T TEMP MON COMMON HD M 
GQ4218T TEMP MON COMMON HD 1 OF 2 
GQ4219T TEMP MON COMMON HD M 
GQ36UP M 

GQ4111P M 

GQ6510P THRUST COMMON M-PCM 
GQ4455X DPS LOW COMMON M 

REV DATE SECTION GROUP 

APO~LO 11 A 6/20/69 ~M DPS PRELAUNCH 
INSTR 

MISSION RULE 
REFERENCE 

25-31.32.35 
25-34.30.35 
25-34.30.35 
25-33.30.32 
25-33.30.32 
25-37.38.39 
25-17.38.39 
25-37.38.39 
25-37.38.39 
25-30 
25-30 
25-30 
25-30 
25-30.31.32.33. 

35 
25-30.31.32.33. 

35 
25-30 
25-36 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM PROPULSION - APS 

I GENERAL I 

26-1 IN ORDER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES THE APS SUBSY~TEM MUST PROVIDt 
THE FOLLOWIN MINIMUM CAPABILITIES---

A. DOCKED 

NO PROPELLANT L~AK 

B. UNDOCKED. DESCENT ORBIT. POwERED DESCENT. LUNAR STAY 

1. NO APS PROPELLANT LEAKS 

2. AN OPERATIONAL APS 

C. RENDEZVOUS 

1. OPERATIONA~ APS IF APS REQuIRED 

26-2 DEFINITIONS---

A. AN OPERATIONAL APS (PREPRESSURIZATION) IS DEFINED AS FOLLOWS---

1. DELTA PRESS BETWEEN APS FUEL AND OXID ENGINE INLET PRESSURES LESS THAN 90 
PSI D. 

2. DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN 10 DEG F. 

3. APS FUEL AND lOR OXID TEMP GREATER THAN 50 DEG F AND LESS THAN 90 DEG F. 

4. APS FUEL OH OXID INLET PRESSURE GREATER THAN 62 PSIA AND LESS THA~ 220 PSIA. 

5. NO HELIUM TANK OR HELIUM LINE LEAKS. 

B. AN OPERATIONAL APS (POST-PRESSURIZATION) IS DEFINED AS FOLLOWS---

1. ADEQUATE SOURCE PRESSURE FOR DELTA V REQUIRED. 

2. DELTA TEMP BETWEEN APS FuEL AND OXID LESS THAN 60 DEG F FOR 8URNS LESS THAN 
100 SECONDS AND 10 DEG F FOR BuRNS GREATER THAN 100 5~CONDS. 

3. APS FUEL ANDIOR OXID TEMP GREATER THAN 50 DEG F AND LESS THA~ 120 DEG F FOR 
BURNS LESS 100 SECONDS AND GREATER THAN 50 DEG F AND LESS THAN 90 DEG F FoR 
BURNS GRtATER THAN 100 SECONDS. 

4. APS FUEL ANDIOR OXID INLET PRESSURES GREATER THA~ 115 PSIA. (ULLAGE PRESSURE 
GREATER THAN 125 PSIA) 

5. DELTA PRESSURE BETWEEN FUEL AND OXID INLET PRESSURES LESS THAN OR EOUAL TO 
15 PSID. 

RULES 26-3 THROUGH 26-9 ARE RESERVED 

MISSION REV DATE SECTION 

APOLLO 11 B 7/3/69 LM PROPULSION 
- APS 

GROUP 

GENERAL 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM PROPU~SION - APS 

I SYSTEMS MANAGEMENT ' 

26-10 APS MANNED ENGINE STARTS WI~~ NOMINA~~Y BE PRECEDED BY A PROPE~~ANT SETT~ING MANEUVER USING TWU 
JET UL~AGE WITH TH~ ~XCEPTION THAT NO ULLAGE IS REQUIRED FOR AN ABORT STAGE 0R FROM INITIATION 
OF ASCENT F~OM THE LUNAR SURFACE. 

26-11 THE APS CANNOT REMAIN ACTIVATED (COMPATIBILITY swulS VALVES FIRED) LONGER THAN 24 HOU~S BEFO~~ 
ITS USAGE IS COMPLETED NOMINALLY, IN CASE OF A CONTINGENCY, THE TIME CAN ~E EXTENDED Tv 3-)/2 
DAYS. 

RULE 26-12 IS RESERV~D. 

26-13 THE MINIMUM IMPULSE OF THE APS ENGINE IS 1257 PLUS OR MINUS 104 LBS - SEC. WHICH CURRESPUNDS Tv 
AN ELECTRICAL ON/OFF TIME OF 0.5 SEC. 

26-14 ONLY PREMISSION APPROVED APS MULTI8URN PROFILES WILL BE EXEC~TED. SINCE NO DATA EXISTS TO ALLOw 
REALTIME SUPPORT FOR EXAMINING APS FREEZING. CHARRING. BACKWALL TEMPERATURE CONSTRAINTS FOR 
MULTIBURN PKOFI~ES. 

26-15 PROPELLANT GAGING (NO ONbOARD READOUT)---

A .• PRIME METHOD--- APS WTY FROM LGC MASS CALCULATION (ONE PERCENT) 

B. BACKUP METHOD--- FLOw RATE X TIME 15 PERCENT) 

RULES 26-16 THROUGH 26-19 ARE RESERVED. 

MISSION REV DATE SECTION 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM PROPULSION - APS 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS REV ITEM 
~--~----~-------------------------------------------------------------------------------------------------

I 

26-20 LOSS OF AN 
OPERATIONAL APS 

26-21 APS HE SOURCE 
PRESSURE 

A. LEAK PR10R TO 
PRESSURIZATION 

B. L.EAK AFTER 
PRESSURIZATION 

, 
, 

, 
'DOCKEDI , 
'UNDOCKED , 
'DESCENT 
, ORBIT , 
, 
'POWERED 
'DESCENT , 
, , 
'LUNAR 
'STAY , 
, , 
, 
, , 
, 
'DOCKEDI 
'UNDOCKED , 
'DESCENT 
, ORBIT , 
'POWERED 
'DESCENT , , 
, , 
, , , 
, , , 
, , , 
'I.UNAR 
'STAY , 
, 
, , 
, , , 
, , 
, 
'I.UNAR 
'STAY , 
'RNDZ 

, 
, 

, 
'A. , 
, , 
'B. , 
, , 
'C. , , 
, 
, 
'D. , , 
, , , 
, , 
, 
'A. , , 
, 
, 
, 
, 
, , , 
, 
, , , 
, 
, , , , , 
I , , 
, , , , , 
, , , , 
, 
'B. , , , 

MISSION REV DATE 

, , 
-------. 
SPEClFtc 
-------. , 

RETURN TO CSM , , 
NO-GO FOR 001 , , 
RETURN TO CSM ASAP , 

, 
NO-GO FOR POI , , 
ABORT , 

, 
USE DPS AS LONG AS , 
POSSIBL.E , , 
ASCEND ASAP , , , 

, 
, , 
, , 
, 

1. RETURN TO CSM , 
NO-GO FOR DOl , 

, 
2. RETURN TO CSM , 
NO-GO FOR POI , 

, 
3. ABORT , , 

IAI USE DPS AS L.ONG , 
AS POSSIBLE , 

, 
IBI SEL.ECT ALTERNATE , 

APS HEL.IUM TANK , 
, 

eel AFTER APS GOES , 
IN BLOWDOWN. , 
SEI.ECT LEAKING , 
TANK IF PRESS I 

GREATER THAN , 
200 PSIA , , 

4. ASCEND ASAP , , 
IAI SEL.ECT AL.TERNATE , 

APS HEI.IUM TANK , 
, 

IB I AFTER APS GOES , 
IN BI.OWDOWN. , 
SEL.ECT L.EAKING , 
TANK IF PRES IS , 
GREATER THAN , 
200 PSIA. , , 

1. ASCEND IMMEDIATEI.Y , 
I , 

2. CONTINUE MISSION , 

SECTION GROUP 

APOLLO 11 " 6/20/69 LM PROPULSION 
- APS 

SPECIFIC 

REF MAL. PROC APS 

1 ASC PRESS 

2 FUEL OR OXIC TEMP ABNORMAl. 

2A FUEL. OR OXID PRESS ABNORMAL 

3 HE PRESS ABNORMAl. OR DECR. 

REF MAL. PROC APS 

1 ASC PRESS 

3 HE PRESS ABNORMAL OR DECR. 

t-jOTE 

ONE HELIUM BOTTLE CAN SUPPLY 
SUFFICIENT APS DEL.TA V CAPABII.TY FOR 
NONL.ANDING ALTERNATE MISSIONS. 

PAGE 



REV ITEM 'CONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM PROPULSION - APS 

PHASE RULING CUES/NOTES/COMMENTS 
--------------------------------------------------------------------------------------------------I--+----f, , 

APS HE LEAK BETWEEN 'DOCKED/ 'A. RETURN TO CSM 
QUAD CHECK VALvES 'UNDOCKED' 
AND ASC HE REG 1 AND' , 
2 SHUTOFF VALVES' 'NO-GO FOR DOl 

'DESCENT 'B. RETURN TO CSM 
'ORBIT ' 
, 'NO-GO FOR PO I 
'POWERED 'C. ABORT 
'DESCENT ' , , 
'LUNAR 
'STAY , 
, , 
, , 
, , 
, 
'RNDZ 

, USE DPS AS LONG 
, AS POSSIBLE 
'D. CONTINUE MISSION , 

, 

1. PRESSURIZE WITH ONE 
BOTTLE IMMEDIATELY 
PRIOR TO IGNITION 

2. USE SECOND BOTTLE 
WHEN APS GOES 
IN BLOWDOWN 

'E. CONTINUE MISSION 
'CLOSE HE SOV'S , 
/ 

/ 

/ 

26-23 APS HELIUM/ ' / 

PROPELLANT VAPOR 'DOCKED 
LEAK DOWNSTREAM OF / 

'A. EGRESS TO CSM ASAP , 
QUAD CHECK VALVES ' 'JETTISON LM 

MISSION 

, , 
'UNDOCKED 'B. DOCK ASAP 

/DESCENT 
, ORBIT , 
'POWERED 
'DESCENT 
, 
, , 
/L.UNAR 
'STAY 
I 

'RNDZ 

, 
'C. DOCK ASAP , , 
'D. ABORT , 
I , 1. USE DPS AS LONG 

AS POSSIBL.E 

/E. ASCEND IMMEDIATELY 
I , 
'F. CONTINUE MISSION 

REV DATE SECTION GROUP 

, REF MAL PROC APS 

, 3 HE PRESS ABNORMAL OR DECR. 

NOTE 

, SHORT APS BURNS MIGHT BE 
, POSSIBLE. 

REF MAL PROC APS 

1 ASC PRESS 

2A FUEL OR OXID PRESS ABNORMAL 

3 HE PRESS ABNORMAL OR DECR. 

PAGE 

APOLLO 11 A 6/20/69 LM PROPULSION 
- APS 

SPECIFIC 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - ~M PROPU~SION - APS 

CONDITION/MA~FUNCTION· PHASE • RULING CUES/NOTES/COMMENTS 
~--~-----I-------------------------------------------------------------------------------------------------, , , , , , , , , , , , 

'ALL 'CONTINUE MISSION , 26-24 APS PROP VA~VE 
MISMATCH 
(DELTA POS) , 'IF BURNING OR HAVE HAD AT , 

26-25 APS FU AND/OR OXID 
~OW ~EVEL 

RU~ES 26-26 
THROUGH 26-29 
ARE RESERVED. 

MISSION 

, 
'LEAST ONE APS BURN, , 
'INHIBIT SUBSE~UENT , 'APS BURNS , , , , , , 

I , 
'ASCENT 'A. CONTINUE MISSION , , 
, , 1. OPEN RCS MAINS , I , I 2. C~OSE ASC FEED , , , , , , , , , , 
I , , , 

REV DATE SECTION 

APOllO 11 A 6/20/69 ~M PROPULSION 
- APS 

, 
I , , , , , , 
, , , 
, 
, 
, , 
, , 
, , 

GROUP 

SPECIFIC 

THIS INDICATION PRIOR TO FIRST 
APS ENGINE ON WILL BE CONSIDERED A 
TM FAILURE 

APS MA~ PRO' APS 

4 ASC uTV 

PAGE 



REV ITEM 

26-30 MEAS DESCRIPTION 

APS HE 1 PRESS 
APS HE 2 PRESS 
APS HE REG PRESS 
APS HE REG PRESS 
APS HE 1 TEMP 
APS HE 2 TEMP 
APS FuEL TEMP 
APS FUEL LOW 
APS OXID TEMP 
APS OXID LOW 
APS FUEL PRESS 

APS OXID PRESS 

VLVS A DELTA POS 
VLVS B DELTA POS 
APS TCP 

MISSION 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM APS - CONCLUDED 

-----------------------------------
'APS - PRELAUNCH INSTRUMENTATION I 

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

PCM ONbOARD TRANSDUCER CATEGORY 

GPOO01P HEL MON C(,w COMMON M - PCM 
GPOOO2P HEL MON Cr,W COMMON M - PCM 
GPOO18P HD 1 OF 2 
GP0025P C(,W COMMON HD M - PCM 
GP0201T HEL MON COMMON HD - PCM 
GP0202T HEL MON COMMON HD - PCM 
GP0716T TEMP COMMON M - PCM 
GP0908X C(,W COMMON HD 
GP1218T TEMP COMMON M - PCM 
GP1408X C(,W COMMON HD 
GP1S01P C(,w COMMON M - PCM 

GP1S03P C(,W COMMON M - PCM 

GP2997U HD 
GP2998U HD 
GP2010P HD 

REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 LM APS PRELAUNCH 
INSTR 

MISSION RULE 
REFERENCE 

26-20.21.22 
26-20.21.22 
26-20.22 
26-20.22 
26-21 
26-21 
26-20 
26-2~ 
26-20 
26-25 
26-20.21022.23 

26-20.21022.23 

26-24 
26-25 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 27 - LM REACTION CONTRO~ SYST~M 

I GENERA~ I 

27-1 IN ORDER TO INITIATl AND CONTINUE THE FOLLOWING ~ISSION PHASES. THE RC~ SU~5YSTEM MUST PKOVIDE 
THE FOLLOWI~G MINI~UM CAPABILITIES---

A. DOCKED 

NO PROPELLANT LEAKS 

B. UNDOCKED. DESCENT ORBIT 

1. OPERATIO~AL RCS SYSTEMS A AND B 

C. POWERED DESCENT 

1. pRIOR TO POI + 5 

(AI OPERATIDNAL RCS SYSTEMS A AND B 

(~l NO PROPELLANT LEAKS 

2. AFTER pol + 5 

(AI OPERATIONAL RCS SYSTEM A OR B. OR A COMBINATION OF SYSTEMS A AND B WHICH WOULD 
PROVIDE 3-AXIS ATTITUDE CO~TROL 

D. LUNAR STAY 

1. OPERATIONAL RCS SYSTEMS A AND B 

2. NO PROPELLANT LEAKS 

E. RENDEZVOUS 

1. OPERATIONAL RCS SYSTEM A OR B. OR A COMBINATION OF A AND B WHICH WOULD 
PROVIDE 3-AXIS ATTITUDE CONTROL AND ONE AxiS TRANSLATION CAPABILITY PRIOK TO 
TPI AND 3-AXIS TRANSLATION CAPABI~ITY FROM TPI THROUGH DOCKING. 

27-2 DEFINITIONS 

A. Res SYSTE~I 

AN RCS SYSTEM CONTAINS EIGHT OPERATIONA~ THRUSTERS SUPPLIED BY ITS OWN PRESSURIZATION AND 
PROPELLANT FEEO SYSTEM INDEPENDENT OF ASCENT FEED AND CROS~FEED'* 

*INDIVIDUAL THRUSTERS REQUiRED FOR DIFFERENT MISSION PHASE~ WIL~ ~E COVERED SEPARATELY. 

B. OPERATIONAL Res SYSTEM 

1. 

2. 

FUEL ANDIOR OxlD MANIFO~D PRESSuRES GREATER THAN OR EUUA~ TO 100 PSI. 

FuEL TEMP GREATER THAN OR EUUA~ TO 40 OEG F AND LESS THAN ON EWUAL TO 100 
DEG F. 

RU~E NUMBERS 27-3 TH~OUGH 27-9 ARE RESERVED. 

MISSION REV DATE SECTION 

APO~LO 11 B 7/3/69 LM REACTION 
CONTRO~ SYSTEM 

GROUP PAGE 

GENER.4L - Res 
27-1 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - LM REACTION CONTROL SYSTEM 

REV ITEM 

I 

I SYSTEMS MANAGEMENT I 

27-10 THRUSTER TEMP 

27-11 

THE RCS QUAD TEMP MUST BE BROUGHT UP TO OPERATING TEMPERATURE VIA THE RCS HEATERS PRIOR TO ANY 
RCS FIRINGS. THRUSTER QUAD TEMPERATURES MUST BE ABovE 119 DEG F FOR 25 MINUTES PRIOR TO ANY 
PULSE FIRINGS. 

USABLE RCS PROPELLANT IS ~48.9 LBS OR 86.7 PERCENT OF TOTAL LOADED 

TOTAL LOADED 633.0 LBS 100.0 PERCENT 
TRAPPED AND LOADING 

ERROR -4('.2 LBS - 7.3 PERCENT 
TM ERROR* -37.9 LBS - 6.0 PERCENT 

---.----- ------------
USABLE 548.9 LBS 86.7 PERCENT 

*BASED ON A GROUND COMPUTATIONAL ACCURACY OF 6 PERCENT. 

27-12 PROPELLANT GAGING 

A. PRIME METHOD ---

GROUND RCS PROGRAM (6.0 PERCENT) 

B. BACKUP METHOD---

PQMD (ONBOARD READOUT 13.0 PERCENT. GROUND READOUT 1Q.0 PERCENT) 

27-13 CROSSFEED 

THE Res SYSTEMS SHOULD BE CROSSFED WHEN NECESSARY TO INSuRE THAT NEITHER SYSTEM EXCEEDS ITS RCS 
CONSUMABLE REDLINE. 

RULE NUMBERS 27-14 THROUGH 27-19 ARE RESERVED. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/61 LM REACTION MANAGEMENT 
CONTROL SYSTEM 27-2 



NASA - Manned Spacecraft Center 

M ISS ION RU LES 

SECTION 27 - LM REACTION CONTROL SYSTEM 

CONDITIONIMALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS REV ITEM -------------------------------------------------------------------------------------------------

, 
27-20 LOSS OF RCS SYSTEM 'ALL 

A OR B , , , 

, SPECIFIC MISSION RULES ' 

'A. CLOSE MAINS OF AFFECTED , SYSTEM IF LOSS OF , SYSTEM RESULTED , FROM ANYTHING OTHER 

, 
, REF MAL PROC RCS , , 

1 RCS , , , THAN ISOLATION OF JETS I 1A HE PRESS LOW OR DECR. 

MISSION 

, , , , 
'OOCKED , 
'UNDOCKED , , , 
'DESCENT , 
'ORSH 

'POWERED 
'DESCENT , 
, , , , 
, LUNAR 
'STAY 

'RNDI , , , , , 

, 
'B. CROSSFEED FROM GOOD , SYSTEM , 
'DO NOT uNDOCK , 
'DOCK ASAP , 
'NO-GO FOR 001 , 
'RETURN OF CSM ASAP , 
'NO-GO FOR POI , 
'A. PRIOR TO POI + 5 -
, ABORT 
I 

, 
, 
I 

I , , 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

'B. AFTER POI + 5 - I 

I CONTINUE THROUGH LANDING' 
, NO GO FOR LUNAR STAY I 

'ASCENT ASAP , 
'CONTINUE MISSION 
I 

I , , , 

REV DATE SECTION GROUP 

18 

2 

3 

APOLLO 11 A 6/20/69 LM REACTION 
CONTROL SYSTEM 

SPECl F Ie - RCS 

POMD ABNORMAL 

RCS PRESS OR TEMP ABNORMAL 

RCS AlB) REG 

PAGE 
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REV ITEM 

, 

I 
27-21 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - LM REACTION CONTROL SYSTEM 

CONDITION/MALFUNCTION' PHASE , RULING , CUES/NOTES/COMMENTS 
---------------------------------------------------------.---------------------------------------, , , , , I 

RCS THRUSTER PAIR , , , REF MAL PROC RCS , , , 
A. ONE PAIR 'DOCKED 'A. 1. DO NOT UNDOCK , 4 RCS TCA 
ISOLATED , I , 

'UNDOCKED ' 2. DOCK ASAP , , , , 
I I /IIO-GO FOR 001 , , , , 
'DESCENT , 3. RETURN TO CSM ASAP , , , , 
'ORBIT , NO-GO FOR POI , , , , 
'POWERED I 4. (A) PRIOR TO I 

'DESCENT , POI + S - , , , ABORT , , , I , , CB) AFTER POI + 5 - , , , CONTINUE MISSION , , , I , , NO GO FOR LUNAR STAY' , , , 
'LUNAR , S. ASCENT ASAP , 
'STAY , , , I , 
'RNDZ , 

6. CONTINUE MISSION , , I , 
B. COMBINATION 'DOCKED 'B. 1. DO NOT UNDOCK , 

ISOLATED , I , 
RESULTING IN , , , 
LOSS OF 'UNDOCKED ' 2. CSM ACTIVE DOCKING I 

ATTITUDE CONTROL , , , , , NO-GO FOR 001 , , , I 

'DESCENT , 
3. CSM RESCUE , , , , 

'ORBn , NO-GO FOR POI. CSM , , , ACTIVE DOCKING , , , , 
'POWERED , 4. OPEN WHATEVER , 
'DESCENT , ISOLATION PAIRS , , , REQUIRED TO MAINTAIN , , , ATTITUDE CONTROL. , , , ." ' ,;1 I , , IA) PRIOR TO Low , , , 

GATE - , , , , , , (1) ABORT , , , I , I (2) ABORT iTAGE I , , AT DPS , 
I I DEPLETION , , I , , , CB) LOW GATE TO , 
I I TOUCHDOWN , , , CONTINUE MISSION ' 
I , , 
'LUNAR , 5. OPEN WHATEVER I 

'STAY/ , ISOL.ATION PAIRS , 
'RNDZ ., REQUIRED TO ACHIEVE , , f SAFE ASCENT. , , , , , f CSM RESERVE AND , , I ACTIVE DOCKING , 

MISSION REV DATE SECTION GROUP PAGE 

APOL.L.O 11 A 6/20/69 L.M REACTION SPECIFIC - RCS 
CONTROL SYSTEM 27-4 



REV ITEM 
1--+-...... , 

27-22 

I 

27-23 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - LM REACTION CONTRO~ SYSTEM 

CONDITION/MA~FUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, , , , , , , , , 

DECREASING OR ~OSS 'ALL 'A. 1. CONTINUE USING BOTH , REF MAL PROC Res 
OF RCS HE PRESSURE , , SYSTEMS UNTIL MFLD , , , PRESS IN BAD SYSTEM , 1 ReS , , LESSER THAN 100 PSI, , , , THEN CLOSE MAINS , lA HE PRESS ~OW OR DECR. , , OF BAD SYSTEM , , , , lB PUMD ABNORMAL , , •• CROSSFEED FROM GOOD , , , SYSTEM ' WHEN MF~D PRESS DROPS BELOW 100 PsI, , , , THE SYSTEM IS CONSIDERED 

'DOCKED 'B. DO NOT UNDOCK UNLESS , 
NON-OPERATIONA~ REF RULE 27-2 , , SUFFICIENT PROPEL~ANT 

, , , TO REDOCK EXISTs , , , IN B~OwDOWN 
, , , , 

, UNDOCK ED 'C. RETURN TO CSM AND , , , DOCK ASAP , , , , 
, , NO-GO FOR 001 , , , , 
'DESCENT 'D. RETURN TO CSM AND , 
'ORBIT , DOCK ASAP , , , , 
, , NO-GO FOR PDI , , , , 
'POwERED ' E. CONTINUE MISSION , 
'DESCENT/ ' , 
'RNDZ , , , , , 
'LUNAR 'F. CONTINUE MISSION IF , F. REQUIRES 50 ~BS (15.8 PERCENT OF 
'STAY , SUFFICIENT B~OWOOWN , TOTAL LOADED IN ONE SYSTEM.) , , CAPABILITY EXISTS , , , IN FAILED , 
, , SYSTEM FOR & HOURS OF , , , LINE OF SIGHT AND 5 , , , MINUTES OF ATT HO~D , , , , , 'IF THIS CAPABILITY DOES , , 'NOT EXIST, ASCEND ASAP , , , , , , , , , , , , , 

RCS PROPELLANT LEAK 'DOCKED 'A. EGRESS TO CSM ASAP. , REF MAL PROC RCS , , , , , UNDOCK AND STATIONKEEP , 1 RCS , , , 
'UNDOCKED 'B. DOCK ASAP , lA HE PRESS LOW OR DECR. , , I , 'NO-GO FOR DOl , lB PUMD ABNORMA~ , , , 
'DESCENT 'C. DOCK ASAP , 
, ORbIT , , , , l. NO-GO FOR PDI , , , , 
'PowERED ' 0.1. POI TO POI + 5 - ABORT' 
'DESCENT , I , , 2. PD I + 5 TO T D - , , , CONTINUE MISSION , , , , 
'LUNAR ' E. ASCEND NEXT BEST I 

'STAY , OPPOR TUN IT Y I , , I 

'RNDZ , F. CONTINUE MISSION I , , , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 B 7/3/&9 LM REACTION SPECIFIC - RCS 
CONTRO~ SYSTEM 27-5 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - ~M REACTION CONTROL SYSTEM 

ONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~------------------------------------------------------------------------------------------------, , , , 

27-24 

I 

I 27-25 

, , 
RCS QUAD TEMP , , 
LESS THAN 119 DEG 'A~L 'ISO~ATE BOTH THRUSTER , 'IN AFFECTED QUAD , '(REF RU~E 27-21) , , , , 

, , , , , , , , , , 
, , , , , , , , , , 
, , , , , , 

IMPINGEMENT , , 
CONSTRAINTS VIO~ATED'DOCKED/ 'A. DOCK ASAP 

'UNDOCKED , 
, 'CSM ACTIVE DOCKING , , 
'DESCENT 'B. CSM RESCUE 
'ORBIT , 
, 'CSM ACTIVE DOCKING , , 
'POWERED 'C. 1. POI TO 1.0W GATE 
'DESCENT , , 'ABORT STAGE , • , , 2. LOW GATE TO TO , , , 'CONTINUE MISSION , • 
'~UNAR 'D. CONTINuE MISSION 
'STAY/ • 
'RNDZ , , , , • , • , , 
• • 

RULES 27-26 , , 
THROUGH 27-29 , , 
ARE RESERVED. , , 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 LM REACTION 
CONTRO~ SYSTEM 

, , 
PAIRS' REF MAL PROC HTR. , 

, , 1A RCS QUAD 1. 2. 3. 4 TEMP , , 
ABNORMA~ , 

, , QUAD TEMP LESS THAN 119 DEG , INDICATES THE POSSIBILITY of , INCOMPLETE COMBUSTION. WHICH COULD , CAUSE HARD STARTS AND POSSIB~E , EXPI.OSIONS. , , 
, , , , REF MAl. PROC RCS , , 1B PQMD ABNORMAL , 
I 

• , 
I , , 
, , , , , , , , , , 
• , , 
I , , 
• , 

GROUP PAGE 

SPECIFIC - RCS 



REV ITEM 

27-30 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - LM REACTION CONTROL - CONCLUDED 

-----------------------------, PRELAUNCH INSTRUMENTATION ' 
-----------------------------

MEAS DESCRIPTION PCM ONBOARD TRANSDUCER 

RCS "A" PROP OTY GR108SQ QUANTITY COMMON 
RCS "B" PROP QlY GR109SQ QUANTITY COMMON 
RCS t tAil REG PRESS GR1201P PRESS MON C&W COMMON 
RCS "B't REG PRESS GR1202P PRESS MON C&W COMMON 
RCS "A" HE PRESS GRll01P PRESS MON C&W COMMON 
RCS t IBt I HE PRESS GRll02P PRESS MON C&W COMMON 
RCS I 'A'I FUEL TEMP GR2121T TEMP MON COMMON 
RCS I If:P I FUEL TEMP GR2122T TEMP MON COMMON 
Res MAIN "A" elSD GR9609U MAIN SOY COMMON 
RCS MAIN t 'Bt I CLSD GR9610U MAIN SOY COMMON 
RCS ' tA" FUEL MFLD PRESS GR2201P PRESS MON COMMON 
RCS "B" FUEL MFLD PRESS GR2202P PRESS MON COMMON 
RCS "A" OX MFLD PRESS GR3201P PRESS MON COMMON 
RCS "B" OX MFLD PRESS GR3202P PRESS MON COMMON 
AlB XFEED OPEN GR9613U CRSFD COMMON 
QUAD 1 "A" TCA ISOL VLV GR9667U SYS A QUAD 1 COMMON 
QUAD 2 "A" TCA ISOL VLV GR966SU SYS A QUAD 2 COMMON 
QUAD 3 "A" TCA ISOL VLV GR9663U SYS A QUAD 3 COMMON 
QUAD 4 "A" TCA ISOL VLV GR9661U SYS A QUAD 4 COMMON 
QUAD 1 "B" TCA ISOL VLV GR9668U SYS B QUAD 1 COMMON 
QUAD 2 t 161 t TCA ISOL VLV GR9666U SYS B QUAD 2 COMMON 
QUAD 3 "B" TCA ISOL VLV GR9664U SYS B QUAD 3 COMMON 
QUAD 4 "B" TCA ISOL VLV GR9662U SYS B UUAD 4 COMMON 
QUAD 1 TEMP GR6004T TEMP MON C&W COMMON 
QUAD 2 TEMP GR6003T TEMP MON C&W COMMON 
QUAD 3 TEMP GR6002T TEMP MON C&W COMMON 
QUAD 4 TEMP GR6001T TEMP MON C&W COMMON 
ASC FEED OXID "A" OPEN GR9641U SYS A ASC OXID COMMON 

ASC FUEL 
ASC FEED FUEL "A" OPEN GR9631U SYS A ASC OXID COMMON 

ASC FUEL 
ASC FEED FUEL "B" OPEN GR9632U SYS B ASC OXID COMMON 

ASC FUEL 
Ase FEED OXID "B" OPEN GR9642U SYS B ASC OXID COMMON 

ASC FUEL 

MISSION REV DATE SECTION GROUP 

APOLLO II FNL 5/16/69 LM REACTION PRELAUNCH 
CONTROL SYSTEM INSTR 

MISSION RULE 
CATEGORY REFERENCE 

M 27-23.22.20 
M 27-23.22.20 
M-PCM 27-20.22.23 
M-PCM 27-20.22.23 
M-PCM 27-23.20 
M-PCM 27-23.20 
M-PCM 27-20 
M-PCM 27-20 
HD 
HD 
M 27-20.23 
M 27-20.23 
M 27-20.23 
M 27-20.23 
HD 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
M 27-24 
M 27-24 
M 27-24 
M 27-24 
HD 

HD 

HD 

HD 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 28 - SPACE ENVIRONMENT 

REV ITEM 

I 

I GENERAL I 

28-1 ALl. DECISIONS WIl.1. BE BASED ON CONFIRMED MEASUREMENTS AND lOR EvENTS AND PROJECTIONS BASED ON 
CONFIRMED EVENTS. 

28-2 DEFINITIONS---

A. THE MAXIMUM OPERATIONAL DOSE (MODI IS THE MAXIMUM RADIATION DOSE TO WHICH THE CREW WOULD BE 
SUBJECTED BASED ON A SKIN DOSE OF 400 RAD AND lOR A DEPTH (GASTROINTESTINALI DOSE OF 50 RAD. 

B. THE PLANNING OPERATIONAL DOSE (POOl IS THE MAXIMUM RADIATION DOSE TO THE CREW WHICH ANY 
MISSION WOULD BE DESIGNED DURING THE PLANNING PERIOD BASED ON A SKIN DOSE OF 250 RAD AND/OR 
A DEPTH DOSE OF 25 RADS. 

C. THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE OR 
TERMINATE THE MISSION. 

D. THE RADIATION ABSORBED DOSE (RAD) IS A UNIT OF ABSORBED DOSE WHICH IS EQUAL TO AN ENERGY 
DEPOSITION OF 100 ERGS/GRAM. 

E. THE RELATIVE BIOLOGICAL EFFECTIVENESS (RBE) EXPRESSES THE EFFECTIVENESS OF PARTICULAR TYPES 
OF RADIATION IN PRODUCING THE SAME BIOLOGICAL RESPONSE. 

THE AVERAGE RBE THAT WILL BE USED FOR SOLAR PARTICLE EVENT RADIATION FROM PROTONS IS 1.2. 

F. THE ROENTGEN EQUIVALENT MAN (REM) IS THE PRODUCT OF THE RAD AND THE RBE (REM. RAP X RBEI. 

G. 

H. 

A CONFIRMED EvENT IS DEFINED AS AN EvENT THAT HAS BEEN MEASURED BY TWO OR MORE INDEPENDENT 
SOURCES. 

A SIGNIFICANT INCREASE OF THE MOD WILL BE DEFINED BY THE FLIGHT SURGEON IN REAL TIME BASED 
ON THE CHARACTER AND ACCURACY OF THE DATA AT THE TIME. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 SPACE 
ENVIRONMENT 

GROUP PAGE 

GENERAL 
2S-1 



REV ITEM 

28-3 

28-4 

, 

I 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 28 - SPACE ENVIRONMENT 

--------.-----
I MANAGEMENT I 

--------------
THE EXISTING AND PROJECTED RADIATION ENVIRONMENT WIL.L. BE A 
PROCESS. 

PRIORITY OF DATA---

A. NATURAL (SOL.AR PARTICLE EVENT) 

l. PRELAUNCH AND EPO 

(A) SOL.AR PARTICL.E AL.ERT NETWORK (SPAN) 

(B) VEL.A NATURAL. RADIATION SATELL.ITE 

(C) PIONEER RADIATION SATELL.ITE 

(D) EXPL.ORER RADIATION SATEL.L.ITE 

(E) SOL.AR PARTICL.E MONITORING SYSTE~ (SPMS) 

2. ALI. OTHER PHASES 

(A) SIC INSTRUMENTATION 

(ll VAN AI.I.EN BEL.T DOS IMETER (VABD) 

(2 ) PERSONAl. RADIATION DOSIMETER (PRO) 

(3 ) NUCLEAR PARTICLE DETECTION SYSTEM (NPDS) 

(B) SOLAR PARTICL.E AL.ERT NETWORK (SPAN) 

(C) VEL.A NATURAL. RADIATION SATEL.L.ITE 

(D) PIONEER RADIATION SATEL.L.ITE 

(E) EXPI.ORER RADIATiON SATELLITE 

(F) SOLAR PARTICI.E MONITORING SYSTEM (SPMS) 

B. ARTIFICIAL 

l. AL.L. PHASES EXCEPT EPO 

(A) JAEIC 

(B) RIOMETERS 

2. EPO 

(A) JAEIC 

(B) RIOMETERS 

(C) PRO 

3. EARTH ORBITAL MISSION 

(A) PRO 

(B) JAEIC 

ICI RIOMETERS 

(D) SAAP 

RULE NUMBERS 28-5 THROUGH 
28-9 ARE RESERVED. 

MISSION iREV DATE SECTION GROUP 

APOLl.O 11 A 6/20/69 SPACE MANAGEMENT 
ENVIRONMENT 

PART OF -, THE GO/NO-GO DECISION 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 28 - SPACE ENVIRONMENT 

CONDITION/MA~FUNCTION' PHASE ' RUI-ING CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------~---------~---------------------------7-------------------------------------

" , 

28-10 ANY SOURCE REPORTS A'ALL 
POSSIBLE ARTIFICIAL ' 
EVENT ' , 

, 
, , 

28-11 DEFINITE ARTIFICIAL 'PRE
EVENT CONFIRMED BY 'LAUNCH 
REPORTING SOURCES ' , , 

'EPO , , 
, , 
, , 
, 
, 
, , , , 

, , , , 

, SPECIFIC MISSION RULES ' 

'PROCEED UNTIL 
'VERIFICATION FROM AI-I.. 
'OTHER SOURCES. , , , , 
'A. HOLD UNTIL INFORMATION 
, FROM REPORTING SOURCES 
, INDICATES THE MOD 
, WILL NOT BE EXCEEDED. 

'B.l. CONTINUE MISSION. 
, UNLESS DATA ANALYSIS 
, INDICATES THAT THE 
, DOSE PROJECTED 
, THROUGH TLI WII-L 
, EXCEED THE MOD BY A 
, SIGNIFICANT AMOUNT. 
, IF THE MOD WIl-l- BE 
, EXCEEDED BY A 
, SIGNIFICANT AMOUNT. 
, PERFORM A LOW EARTH 
, ORBIT A~TERNATE 
, MISSION. , 
, 2. FOR DOSES 
, APPROACHING THE MOD 
, CONTINUE MISSION 
I WITH CONTINUOUS PRO 
, MONITORING AND 
, CREW ASSESSMENT. 
, CONSIDERATIONS WILL 
, BE GIVEN TO CHANGING 
, THE TRAJECTORY TO A 
, , , 
, LOW EARTH ORBIT OR 

REENTe:RING ASAP 
BASED ON ACTUAL 
CONDITIONS. , 

'ALL OTHER'C. CONTINue: MISSION. , , , , , , 
28-12 RADIATION CONFIRMED 'ALL 'REEI'lTER NEXT BEST PTP 

BY PRO READOuTS OR , , 
ONB~ARD TM AND ' , 
PRO ECTED TO EXCEED ' , 
THE MOD , , , , , , , , , , , , 

28-13 MAJOR SOLAR FLARE 'ALL ' CONTINUE MISSION. 
PREDICTED , , , , , , , , , , 

MISSION REV DATE SECTION GROUP 

'B.l. CREW SHOULD BEGIN PER$ONAL 
, DOSIMETER READOUTS PER SOP 2-8 

, , , 
, 
, 
, , 
I , , , , ALSO APPLIES TO ALTERNATE EARTH , ORBIT MISSION. , 
I , 
, , 
, , 
, 
, , , 
, , , 

PAGE 
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ENVIRONMENT 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 28 - SPACE ENVIRONMENT 

CONDITION/MA~FUNCTIONI PHASE I RULING CUES/NOTES/COMMENTS 

~-+----~-------------------------------------------------------------------------------------------------I I I 
I 
28-14 

I 

I 

I 

I 

I I I 
MAJOR SO~AR F~ARE I I I 
HAS OCCURRED I • I 

I , I 
A. UNCONFIRMED 'ALL 'A. CONTINUE MISSION. I 

PART! C~E EVENT I I , , I , 
B. CONFIRMED IPRE- IB.l. HO~D UNTl ~ OAT A I 

PARTIC~E EVENT I~AUNCH 
, 

ANA~YSIS INDICATES , 
AND SO~AR I I THAT THE MOD WI~~ NOT I 
PART!C~E A~ERT I , BE EXCEEDED. , 
NETWORK/RTACF I I I 
ANA~YSIS I I I 
INDICATES THE MODI , , 
WI~~ BE EXCEEDED I I I 
DURING THE , I I 
MISSION I I I 

I I I 
IEPO 'B.2. CONTINUE MISSION. I 
I I IF DATA ANA~YSIS I 
I , INDICATES THAT THE I 
I I MOD WI~~ BE EXCEEDED I 
I , BY A SIGNIFICANT I 
I I AMOUNT PRIOR TO , 
I , MISSION COMP~ETION. I 
I I T ~ I I S NO-GO. , 
I I I 
IA~~ I 3. CONTINUE MISSION. I 
10THERS , CONSIDERATION WI~~ , 
I I BE GIVEN TO EAR~Y I 
I I COR ExTENDED) TEl I , , AND INHIBITING CREW , , , TRANSFER TO ~M. I 
I , I 

C. CONFIRMED IT~C I C.l • CONTINUE MISSION, I C.l. CREW SHOULD BEGIN PERSONA~ 
PARTlC~E EVENT I , CONSIDERATION , DOSIMETER AND RADIATION SURVEY METER 
AND SIC T~M OR , I SHOu~D BE GIVEN TO I READouTS PER SOP 2-8 
PRO READOUT I I ENTER IN NEXT BEST I 
PROJECTIONS I I PTP IF THE TOTA~ DOSE I 
INDICATE THE MOD I I CAN BE REDUCED I 
WI~~ BE EXCEEDED I , 

SIGNIFICANT~Y 
, 

DURING THE I , WITHouT INCREASING , 
MISSION , I THE TOTA~ RISK TO I 

I , THI! CREW. . , I 
I I I 
I I I 
,~O I 2. CONTINUE MISSION. I 2. (A) HATCH-DOWN ATTITUDE MAY BE I I CONSIDER EXTENDING ' USED TO REDUCE THE TOTAL DOSE. I , LUNAR ORBIT STAY I 
I I TIME IF THE TOTA~ I (B) IF A PARTlC~E EVENT IS , I DOSE TO THE CREW I CONFIRMED THE CREW WIL~ TRANSFER I I WOU~D BE REDUCED I FROM THE ~M TO THE CSM ASAP. I I SIGNIFICANTLY BY , , , LUNAR SHIE~DING. , , , , 
I~UNAR I 3. CONSIDER REDUCING THE I 
'STAY , LUNAR STAY T lME I 

I , AND lOR EVA IF THE , , , TOTAL DOSE TO THE I 
I I CREW CAN BE REDUCED I 
I I SIGNIFICANTLY WITHOUT I 
I I INCREASING THE TOTA~ I 
I I RISK TO THE CREW. , , , , 
'ALL , 4. CONTINUE MISSION , 
'OTHER , , 
'PHASES I I 

MISSION REV DATE SECTION GROUP 

APOL~O 11 A 6/20/69 SPACE 
ENVIRONMENT 

SPECIFIC 

PAGE 
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REV ITEM 

28-15 

I 
I 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 28 - SPACE ENVIRONMENT - CONCLUDED 

--------------------------------, INSTRUMENTATION REQUIREMENTS , 
-----------------.--------------

MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS 

RADIATION DOSIMETER 1 CK1051K - -(CM DEPTH DOSE RATE) 

VASD 

RADIATION DOSIMETER 2 CK1052K - -(CM SKIN DOSE RATE) 

DOSIMETER RATE CHANGE CK1053R - -
NPDS 

PROTON COUNT RATE CHAN 1 ST0820K - -
PROTON COUNT RATE CHAN 2 ST0821K - -
PROTON COUNT RATE CHAN 3 ST0822K - -
PROTON COUNT RATE CHAN 4 ST0823K - -
AL.PHA COUNT RATE CHAN 1 ST0830K - -
ALPHA -COUNT RATE CHAN 2 ST08311< - -- -AL.PHA COUNT RATE CHAN 3 ST08UK 

PROTON INTEGER COUNT RATE ST0838K - -
TEMP NUCI.EAR PART. DET ST0840T - -
TEMP NUCL.EAR PART. ANAL ST0841T - -
PERSONAL. RADIATION DOSIMETER (PRO) - 3 - ONBOARD -
RATE SURVEY METER (RSM) - 1 - ONBOARD -

MISSION REV DATE SECTION GROUP 

APOI.L.O 11 A 6120/69 SPACE INSTR REQ 
ENVIRONMENT 

CATEGORY MISSION RULE REF 

HD 28-12 

HD 28-12 

HD 28-12 

HD 28-14 

HD 28-14 

HD 28-14 

HD 28-14 

HD 28-14 

HD 28-14 
HD 28-14 

HD 28-14 

HD 28-14 

HD 28-14 

MANDATORY TO 28-14 
BE ONBOARD 

MANDATORY TO 28-14 
BE ONBOARD . -

PAGE 
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REV ITEM 

, 

29-1 

29-2 

I 29-3 

29-4 

29-5 

NASA - Ma n ned Spacec raft Center 

MISSION RULES 

SECTION 29 - RECOVERY 

CONDITION/MA~FUNCTION' PHASE , 
RU~ING 

, CUES/NOTES/COMMENTS 
--------------------.--------------------------.----------------------------._--.----.-----------, , , , , , 

----------.-, SPECIFIC , 
------------, , , 

ACCEPTAB~E WEATHE 'PRE~AUNCH'MANDATORY 
, 

CONDITIONS , , , 
AND RECOVERY , , , 
CAPABI~ITY* 

, , , 
IN THE ~AUNCH 

, , , 
SITE AREA. , , , 

• , , , • , , , , 
, , • 

ACCEPTA8~E WEATHER 'PRE~AUNCH'HIGH~Y DESIRA8~E 
, 

CONDITIONS , I , 
AND RECOVERY , • , 
CAPABI~ITY* 

, , , 
IN THE ~AUNCH ABORT , , , 
AREA TO 1000 NM , , , 
DOWNRANGE AND IN , , , 
THE MIDPACIFIC , I , 
RECOVERY ZONE , , , 

, I , , I , 
, , , , , , 

MINIMUM OF 71 AMP , 'HIGHLY DESIRABLE , TO PROVIDE 
HOURS OF CM , , , POSTLANDING 
POST~ANDING POWER , , , UPRIGHTING. 
AVAI~AB~E AT , I , 
LANDING. , , , , , , 

, , , , I , 
I t I 

MINIMuM OF 35 AMP , 'MANDATORY , TO PROVIDE 
HOURS OF CM 

, , , 
POsT~ANDING 

POST~ANDING POWER , , I UPRIGHTING. 
AVAILABLE , I , 
AT LANDING. , , , , , I , , I 

I , I 

I I I 

uNTI~ ENTRY - 24 
, 

'HIGH~Y DESIRAB~E 
, TO PROVIDE 

HOURs. RETAIN DE~TA ' I , 
CAPABI~ITY. 

V CAPABI~ITY TO , , , 
MOVE ENTRY POINT , , , 
+/-500 NM , , , 

*RECOVERY CAPABI~ITY WI~~ BE BASED PRIMARI~Y UPON THE ~OCA~ 
RECOVERY UNIT COMMANDER'S EVALUATION OF HIS CAPABILITY TO 
PERFORM THE RECOVERY OPERATION. WEATHER CONDITIONS AT THE 
TIME OF eM LANDING AFFECT BOTH RECOVERY CAPABILITY AND 
STRUCTURAL INTEGRITY OF THE CM. THE FOLLOWING GUIDELINES 
ARE USED TO INDICATE WHEN IT MAY ~E NECESSARy TO 
RE-EVA~uATE---

SURFACE WINDS 
CEILING 
viSIBI~ITY 
WAVE HEIGHT 

MISSION REV DATE 

WORLD WIDE 

25 KNOTS 
1500 FT 
3 NM 
8 FT 

SECTION 

APOL~O 11 B 7/3/69 RECOVERY 

LAUNCH SITE 

25 KNOTS 
500 FT. 
lIZ NM 
8 FT 

GROUP 

SPECIFIC 

PAGE 

Z9-1 

40 HOuRS OF CM 
POWER P~US ONE 

18 HOURS OF CM 
POWER P~US ONE 

WEATHER AVOIDANCE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

S~CTION 29 - RECOVERY 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------1--+----1 " , 

29-7 

I 29-8 

I 

, , 
AN ELLIPSE 163 NM 'EARTH 'MANDATORY 
UPRANGE. 152 NM 'ORBITAL' 
DOWNRANGE AND 50 NM ' I 

TO EITHER SIDE OF' , 
55 DEG/55DEG ' , 
TARGET POINT-- AND ' , 
AN ELLIPSE 105 NM' , 
UPRANGE AND ' , 
DOWNRANGE AND 40 NM ' , 
TO EITHER SIDE OF' , 

THE ROLL RIGHT 90 ' , 
DEG (DELAYED) , , 
TARGET POINT WILL' , 
BE CLEAR OF ALL' , 
l.AND. " , , , , 

, , 
REMAINDER OF 'EARTH 'HIGHLY DESIRABLE 
MANEUVER FOOTPRINT 'ORBITAL ' 
AND AN ELLIPSE 109 ' , 
NM UPRANGE AND' • 
DOWNRANGE AND 40 NM ' , 
TO EITHER SIDE' , 
OF 90 DEG/90DEG' , 
TARGET POINT--' , 
AND ELIPSE 105 ' , 
NM UPRANGE AND' , 
DOWNRANGE AND 40 NM ' , 
TO EITHER SIDE OF' , 
ROLL RIGHT 90 DEG' , 
TARGET POINT WILL' , 
BE Cl.EAR OF l.ARGE' , 
LAND MASSES. ' , 

AN ELLIPSE 5 NM 'POST-TLI 'MANDATORY 
UPRANGE. 5 NM ' , 
DOWNRANGE AND 3' , 
NM TO EITHER SIDE' I 

OF THE GNCS TARGET ' , 
POINT--AND AN ' , 
ELLIPSE 18 NM ' , 
UPRANGE 18 NM ' , 
DOWNRANGE AND 45' , 
NM TO EITHER SIDE' , 
OF THE EMS TARGET' , 
POINT WILL BE CLEAR' , 
OF ALL LAND ' , 

, , , , 
REMAINER OF 'POST-Tli 'HIGHLY DESIRABl.E 
OPERA TI ONAl 
FOOTPRINT AND AN 
ELl.! PSE 112 NM 
UPRANGE. 112 NM 
DOWNRANGE. AND 47 
NM TO EITHER SIDE 
OF THE CONSTANT 
"G" TARGET POINT 
WILL BE CLEAR OF 
LARGE LAND MASSES 

MISSION 

APOLLO 1 

, , 

REV DATE SECTION 

A 6/20/M RECOVERY 

, , 
I , , 
t' , , , 
, 

GROUP 

SPECIFIC 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 30 - AEROMEDICA~ 

I GENERA~ I 

30-1 PRE~AUNCH 

PRIOR TO COMMITING TO LAUNCH. THE FOL~OWING CONDITIONS MUST SE MET---

A. SATISFACTORY FLIGHT CREW PHYSIOLOGICAL STATUS. 

B. THE MINIMUM CABIN OXYGEN CONCENTRATION FOR LAUNCH IS 60 PERCENT. 

C. THE MINIMUM SUIT OXYGEN CONCENTRATION FOR LAUNCH IS 95 PERCENT. 

30-2 THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 IN. WATER PRESSURE ABOvE THE CABIN PRESSURE. 
suIT LOOP PURGE IS REQUIRED IF THE SUIT-TO-CABIN DELTA PRESSURE REMAINS AT ZERO FOR A PERIOD OF 
5 MINUTES. 

30-3 THE POTABLE WATER PH MUST BE WITHIN 6.0 TO S.O AT SERVICING AND FINAL SAMPLING. 

30-4 THE MAXIMUM ALLOWABLE CONCENTRATION OF PC02 IS 5MM OF HG. 

30-5 LAUNCH 

I 30-6 

THERE ARE NO MEDICAL REASONS FOR ABORTING DURING THE LAUNCH PHASE OTHER THAN THOSE CONDITIONS 
INTOLERABLE TO THE CREW. 

EARTH ORBIT AND DEEP SPACE OPERATIONS. 

EARLY MISSION TERMINATION FOR MEDICAL FALL INTO TWO CATEGORIES---

A. ONSET OF CONDITIONS WHICH ADVERSELY AFFECT CREW SAFETY HEALTH. OR FUNCTION AND PERFORMANCE. 

B. FAILURE OF SPACECRAFT SYSTEMS TO MAINTAIN A PHYSIOLOGICALLY SATISFACTORY ENVIRONMENT. 

30-7 WATER PALATABILITY 

CREW EVALUATION OF THE DRINKING WATER TASTE WILL DE THE BASIS FOR DETERMINING WATER 
PALATABILITY. EVEN FOR KOH CONTAMINATION. 

RULE NUMBERS 30-8 THROUGH 
30-14 ARE RESERVED 

MISSION REV DATE SECT! ON 

APOLLO 11 A 6/20/69 AEROMEDICAL 

GROUP PAGE 

GENERAL 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 30 - AEROMEDICA~ 

REV ITEM CONDITION/MA~FUNCTION' PHASE ' RU~ING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------..... -+--001 

I 30-15 lOSS OR 
UNREADAB~E EKG 

, 
'ALL 
'PHASES , , 
, 
, 
'EVA 

30-16 ABNORMAL HEART 'LAUNCH 
RATE. RHYTHM OR EKG ' 

'EPO , 
'TL( 

'LO 

'EVA 

'TE( , , 
, 
, 
I 

30-17 ABNORMAL RESPIRATORY'LAUNCH 
RATE ' 

30-16 ONSET OF SERIOUS 
MEDICAL PROBLEM 

'EPO 

tTLC 

'loO 

'TEC , 
, , 
, 
, 
'L.AUNCH , , , 
'EPO 

'fLC , 
'LO 

'EVA , 
'TEC 

, SPECIFIC MISSION RULES ' 

'A. CONTINUE MISSION , , , , , 
'B. CONTINUE MISSION 

, 
'A. CONTINUE MISSION , 
'B. NO-GO FOR T~I , 
'C. NO-GO FOR ~Ol 

'0. ENTER NEXT BEST PTP , 
'E. TERMINATE EVA , 
'F, ENTER NEXT BEST PTP , 
, 
, , , 
'A. CONTINUE MISSION , 
'B. NO-GO FOR TLI , 
'C. NO-GO FOR LOI , 
'D. ENTER NEXT BEST PTP 

'E. ENTER NEXT BEST PTP , , , , , 
'A. CONTINUE MISSION 
, (REW MAY E~ECT TO 
, ABORT IF INTOLERAB~E , 
'B. ENTER NEXT BEST PTP , 
'c. ENTER NEXT BEST PTP , 
'D. ENTER NEXT BEST PTP , 
'E. TERMINATE EVA , 
'F. ENTER NEXT BEST PTP 

, 
'A. ARTIFACTS ANTICIPATED DuRING 
, LAUNCH. MCC SURGEON WILL EVALUATE 
, THE PROBLEM AND MAY RECOMMEND EARLY 
'MISSION TERMINATION IF CORRECTIVE 
, ACTION IS NOT EFFECTIVE. 

, B. MCC SURGEON WILL EVALUATE PROBLEM 
, AND RECOMMEND CORRECTIVE ACTION. IF 
'NOT EFFECTIVE. CEVA MAY BE 
, RECOMMENDED. 

'MCC SURGEON WIL~ EVALUATE THE 
'PROBLEM AND MAY RECOMMEND EARLY 
'MISSION TERMINATION IF CORRECTIVE 
, ACTION IS NOT EFFECTIVE. , , 
, , , 
, , , , , , , 
, THE ABNORMAL RATES WILL BE EVALUATED 
, BY THE MCC SURGEON AND EARLY MISSION 
, TERMINATION MAY BE RECOMMENDED IF 
, CORRECTIVE ACTION IS NOT EFFECTIVE. 

, MCC SuRGEON WIlL EVALUATE AND MAY 
, RECOMMEND EARLY MISSION TERMINATION 
'IF CORRECTIVE ACTION IS NOT 
, EFFECT! VE. , , , 
, , , , , 
, 

MISSION REV DATE SECTION GROUP PAGE 

APOL.LO 11 A 6/20/69 AEROMEDICAL SPECIFIC 
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NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 30 - AEROMEDICAL 

CONDITION/MALFUNCTION' PHASE • RULING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

" , 
30-19 DYSBARISM IN ANY 

CREWMAN 
'L.AUNCH , 'A. CONTINUE MISSION , , 
, 
, 

, , , 
, 

CREW MAY ELECT TO 
ABORT IF CONDITION IS 
INTOLERABLE , , , , , , , 

, , , I , I , , , , , 
, , 
, 
, , , , , 
, , , 
'AL.L 'B. TERMINATE PHASE 
, I , , ENTER NEXT BEST PTP , , , , , , 
I , 

30-20 ORAL TEMP EXCEEDS ' 
101 DEG F. DESPITE ' 
'ORECTIVE ACTION. I 

A. IF DUE TO ILLNESS'LAUNCH 

'ALL , 

, 
I , , 
'A.l, NOT APPLICABLE , 
, 2. TERMINATE PHASE 
I , 
I ENTER NEXT BEST PTP , 

B. IF RESULTANT FROM'LAUNCH 
THERMAL OVERLOAD ' 

30-21 PL.SS METABOLIC 
OVERLOAD. 

'ALL , , 
, , , 
'EVA 
t , , , , , , , 
, , , , , , , , , 

RULE NUMBERS 30-22 ' 
THROUGH 30-24 ARE ' 
RESERVED. . , 

I 

'B.l. NOT APPLICABLE , 
t 2. TERMINATE PHASE 

I ENTER NEXT BEST PTP , 
I 

I 

'A. IF AMBER LINE IS 
I EXCEEDED---
I DECREASE ACTIVITY. 
I 

I 
I , , 
I 

'B. IF RED LINE IS 
I EXCEEDED---
I STOP ACTIVITY AND REST. 

MISSION REV DATE SECTION GROUP 

'A.l, CHECK suIT INTEGRITY. , 
'2. IF CONDITIONS PERMIT CREW MAY 
t ELECT TO OVER- PRESSURIZE. 

, (A) ALL. THREE SUITS CONNECTED TO 
, SUIT CIRCUIT. 

I (B) SUIT DEMAND REG TO PRESS 
, POSITION , 
'(C) MONITOR suIT PRESS <SHOULD 
, REACH 4 PSID IN 75 SEC). 

'(D) SELECT SUIT DEMAND REG INLET 
, SEL. VALVE TO OFF WHEN SuIT PRESS 
I REACHES 4.0 PSID. 

, IE) MAINTAIN SUIT OVERPRESSURE BY 
'OPENING INLET SELECTOR VAL.VE AS 
, NECESSARY. 

'NOTE--- RELIEF FUNCTION OF DEMAND 
'REGULATOR IS ISOLATED WHEN USING 
, THIS PROCEDURE. , 
I B. MCC SURGEON WILL EVALUATE AND 
I MAY RECOMMEND EARLY MISSION , TERMINATION IF CORRECTIVE ACTION IS , NOT EFFECT! VE. 
I 

I , 
I MCC SURGEON MAY RECOMMEND EARLY 
I MISSION TERMINATION IF TREATMENT IS 
I UNSUCCESSFUL. 
I 

I , 
I , 
I 

I 

I 

I 

I 

I 

I , 
I 

I 

I A. AMBER LINE LIMIT IS WORK 
, SUSTAINED AT A RATE GREATER THAN 
, 2500 BTU/HR FOR A PERIOD LONGER THAN 
'5 MINUTEs, AS DETERMINED BY 
I PREFLIGHT ERGOMETRY CAL.IBRATIONS. 
I THE Me, SURGEON WILL EVALUATE AND 
'MAY RECOMMEND DECREASED CREW 
, ACTIVITY. 

I B. RED LINE LIMIT IS WORK SUSTAINED 
I AT A RATE GREATER THAN 3000 BTu/HR 
I FOR A PERIOD LONGER THAN 2 MINUTES. 
I AS DETERMINED BY PREFLIGHT ERGOMETRY 
I CALIBRATIONS. MCC SURGEON WILL 
I EVALUATE AND MAY RECOMMEND THAT THE 
I CREW STOP ACTIVITY AND REST. , 
I 

I 
I 

I 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 30 - AEROMEDICAL 

REV ITEM CONDITION/MAL.FUNCTlON' PHASE ' RUL.I NG CUES/NOTES/COMMENTS 
~--+------{---------------------;---------;-------------------------;---------------------------------------, , 

30-25 INCREASE IN PC02 , 
A. IS GREATER THAN 'L.AUNCH 

OR EQUAL TO I 

7.6 MM HG ' 

B. GREATER THAN OR 
EQUAL TO 
7.6 MM HG 
AND UNABL.E TO 
DECREASE 

'ALL , 
I 

I 

'L.AUNCH 
I , 
, 
I 

'AL.L 

C. GREATER THAN OR 'LAUNCH 
EQUAL TO 10 MMHG 'ALL 

30-26 PC02 
INSTRUMENTATION 
FAIL.URE 

RULE NUMBER 30-27 
THROUGH 30-34 ARE 
RESERVED, 

I 

I 

I , 
, 
I 

'ALL 

, 
I 

'A.l. CONTINUE MISSION 
I 

I 2. CONTINUE MISSION 

CHANGE LIOH CANISTER' 

'B.l. CONTINUE MISSION 
I 
I , , 
I 2. CONTINUE MISSION 

, (AI OPEN SUITs AND 
I BREATHE FROM 
, CABIN 
I 

I (B) CHANGE SECOND 
I LIOH CANISTER 

I 

I , 
(C) TEST peoz SENSOR I 

I , 
I , 
, 
I 

I , 
I 

I 

I 

I 

I 

I 

I 
I , 
I 

I 

'C.l. CONTINUE MISSION 
I 2. TERMINATE PHASE 

I 

I 

I 

I 

I 

I , 
I , 
, 
I 

I 

I , , 
, 
, , 

ENTER NEXT BEST PTP , 
I , 

'CONTINUE MISSION , 
'USE ONBOARD C02 TAPES 
I 

, 
I , 
I 
I 

I 

I 

MISSION REV DATE SECTION GROUP 

A. PC02 SHOULD DECREASE BELOW 2 MM 
HG WITHIN 30 MINUTES. 

B.Z. LIOH CANISTERS WILL NOT BE 
CHANGED IN AN UNPRESSURIZED CABIN. 

B.Z. (Cl PCOz SENSOR TEST---

• ISOLATE SUIT CIRCUIT BY 
DISCONNECTING SUIT HOSES FROM THE 
SPACECRAFT 

· SUIT CIR RET AIR VALVE CLOSED 

• CRACK 02 METERING VALVE TO 
OPEN 

· PURGE FOR 30 SECONDS 

· CLOSED 02 METERING VAL.VE 

• IF ABOVE PROCEDURE RESULTS IN 
A PCO READING NEAR ZERO. THE pcoz 
SENSOR IS OPERATING PROPERLY 

PAGE 

APOLLO 11 FNL 5/16/69 AEROMEDICAL SPECIFIC 
EQUIPMENT 



REV ITEM 

CSM 

30-35 MEAS DESCRIPTION 

ELECTROCARDIOGRAM 

ELECTROCARDIOGRAM 

ELECTROCARDIOGRAM 

C02 PARTIAL PRESSURE 

SUIT CABIN DELTA PRESS 

ORAL TEMPERATURE 

PNEUMOGRAM 

PNEUMOGRAM 

PNEUMOGRAM 

LM 

CO2 PARTIAL PRESSuRE 

I ELECTROCARDIOGRAM 

PNEUMOGRAM 

PLSS 

I PLSS ELECtROCARDIOGRAM 

MISSION 

APOLLO 1 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 30 - AEROMEDICAL - CONCLUDED 

--------------------------------, INSTRUMENTATION REQUiREMENTS , 
--------------------------------

PCM ONBOARD TRANSDUCERS 

CJ0060J NOT DISPLAYED 

CJ0061J NOT DISPLAYED 

CJ0062J NOT DISPLAYED 

CFOOOSP METER COMMON 

CFOO03P NOT DISPLAYED 

CLINICAL 
THERMOMETER 

CJ0200R NOT DISPLAYED 

CJ0201R NOT DISPLAYED 

CJ0202R NOT DISPLAYED 
. 

GF1521P METER 

GT9999 NoT DISPLAYED 

NOT DISPLAYED 

GtS124J 

*MANDATORY TO CABIN CLOSEOUT 

REV DATE SECTION GROUP 

A 6/20/6 AEROMEDICAL INSTR REQ 

MISSION RULE 
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HD 30-17 
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REV ITEM 

NASA -Man-ned spacec-raft Center

-rvllSSiONRULES-

SECTION3l - EASEP 

GENERAL. 

31-1 A. GENERAL 

"-'" -

1. THE GATHERING OF SCIENTIFIC DATA WIL.L. NOT BE COMPROMISED FOR ENGINt::EfHNG"OR--" 
TEST PURPOSES. 

2. REDUNDANT OR BACKUP SYSTEMS WIL.L NOT BE SELECTED UNL.ESS A FAIL.URE WARRANTS 
SUCH ACTION. SWITCHING TO REDUNDANT SYSTEMS WIL.L.-NOTBEAccOMPusHED-ro -----~---.--

3. 

4. 

5. 

6. 

7. 

s. 

9. 

11. 

12. 

SATISFY ENGINEERI~G tESTS UNL.ESS AL.L. SCIENTIFIC MISSION OBJECTIVES HAVE BEEN 
COMPLETED 'AND THE' PSEP' 'HAS Bi;EN DEPL..OYEO ON' TH£f MooN FOR" ONE Y"EAR;"" ... ,". "~·,,,·_·~."W'·_~4"r. -.,~,~-,~ .. ~~ .•. ,~ 

BIT RATES WIL.L NOT BE CHANGED ON THE PSEP UNL.ESS HilS ACTION-wiL~ cOR-REel 
CERTAIN SYNC PROBL.EMS (FROM THAT OPERATIONAL. MSFN SITE) OR UNL.ESS A CHANGE 
OF BI T RATEI:S NECESSARY TO SAT fSFY CERTAiN SC IENTlFIC6BjEC'rIVE$.I"-TH~-------------
BIT RATE IS CHANGED FROM THE NORM BECAUSE OF A MSFN PROBLEM, THE PSEP WILL 
B~ CONFIGURED BACK TO NORMAL (1.06 KElPS) PRIOR TO TERMINATION OF SUPPORT' OF' ... " .•....... 
THAT SITE. 

BEFORE IMPLEMENTING ANY MISSION RUL.E ACTiON BASED ON AN APPARENT PSEP 
MALFUNCTION, IT WH.L BE ASCt:RTAINEC THAi' THERE ARE NO PROBLEMs WITH THE MSFN 
SUPPORTING SITE. 

THE TIMER INHIBIT COMMAND WIL.L. NoT BE SENT PRIOR TO AL.L. EXPERIMENTs BEING ON 
AND PROP5Rl. Y ADJUSTED FOR OPTIMUM SC lENT 1f'ICDATA REiURN. .- - ---.----

THE TIMER WIL.L NEVERBt;; iNHIBITED WHIL.E: i'HE PSEP iRANSMITTER ISOf'F".AN"DTHE--·-
PSEP TRANSMITTER Wi L.L. NEVER BE COMMANDE.D OFFWH II.E THE TIMER ;S .. INttIB !.TE_D,,!.. __ . ___ . 

EITHER PSEP COMMAND DECODER MAV BE ADDRESSED DURING NORMAL. GROUND COMMANDING 
OP ERA Tl ONS. 

ANVt IME PCU NO. 2 IS SELECTED BY COMMAND ORSY AUi'OMAT1csWl1CHOVER·FROf.rpCU---"-·"·--~--
NO.1, SEL.ECTION OF peu NO. 1 WIL.L NOT BE ATTEMPTED UNL.ESS SCIENTIFIC DATA 
IS BEING L.OST DuE TO IMMINENT TOTAL FAIL.URE or lieu NO.2. ... .. 

NO FUNCTION CAN BE COMMANDED (OTHER THAN "STANDBY Of'F" OR·' "OPERATE-
SEL~CT") IN AN EXPERIMENT, BY GROUND COMMAND OR BV ONBOARD TIMER, UNLESS 
THEE)(PERIMENT IS IN HiE "OPERATE" MODE.' .---

.... _- ..... ----.~.-- ... _ .. _-_ .. 

THE PSE WILl. !lE GOUND COMMANOED ON PRIOR TO THE CREW LEAVING THE IMNEbiATE 
CS_AREA •... ___ -

PDR NO.1 (5Wl WILL BE COMMANDED ON _APPROXIMAJELY ONE .. Ll.L HOUR. eEI'ORE.~!.INAR._"". 
SUNSET. 

TRANSMi T-TER-WIL.-L:-SE"·COMMANDED OF""""i,PPROX"iMA'T'ELy·ONETiTH'oUR--BEFORE-"·LUNAIi-··------
SUNSET. 

13. NO SEQUENCE. OF.. C.OMMAN!;)S .WILL BE.sENLWHIQj_WJLL_-'AlJSLU/'lL.9AOlli!iJ~f .. IIii __ 6j~"_~.~ __ ". 
LINE. UNL.OADING THE 29V LINE COUL.D CAUSt;; AN OUT OF REGULATION CONDITION, A 
BUI LDUP OF SP IKES .ON .. -THE .. OUTP.UJ .F U .. TEfi .. CAP.ACl to.RIi'_ . ..ANO_...YQ.!.IA~IL_!J..P. __ l!L_"5JL ________ • 
VOL.TS WHICH WOUL.D DAMAGE CS COMPONENTS. 

14. AT LUNAR--SUNRIS~;"iHERE--MUST- -- eE"PRoPER--~~OADING--oN'~TH-f-C$--To ASSURE 
REGUL.AT ION AND .p.REXErHO'VER-.YO_LTAGL''O/'lDJ.I1.QNi'ON"_'~L'91olJ>.Q.!tr;.NI~.L __ ~ ________ _ 

15. . SUBS Eeu ~Nl .. T 0. . .0 EP.LO'tt'U;ttr.f .MIRO.NAI,I:t.WJI.!..A_YQI)U~b.QgLN!L§9.b~fLf-M.~h._.E~.!~_ .. _____ -I 
OF VIEW ON SUNSIDE. ' 

16. THE TRANSM I TTER W ILL. Nor"sE-coMMANDii:i---oNUNTli'-APPRoxTMATEI:Y---i-o--iiouRsTF TER ------
LUNAR .SIJNRl ~E. " ... _____ .. ___ ._.~_~ ___ ~_"~~ ___ " ___ "" _________ ._.~. _______ ._~~ ___ _ 

"- .. -.--.-----.---..... ---------.--~~-.--.-~------. 

--------

.- .. -.. -------------~----.--------.-

l"lISSION IREV IDATE SECTION 

·~RAL -- ---~.-.-- " .. - --
APOL.LO 11 FNL 5/16/69 EASEP 



REV ITEM 

B. PSE 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

1. THE PSE WI~~ BE UNCAGED AS SOON AS POSSIB~E AFTER THE PSE IS cOMMANDED ON. 

THE TEMPERATURE OF THE PSE E~ECTRONICS IN THE CENTRA~ sTATION. MONITORED ON AT-S 
THERMA~ P~ATE 3 TEMP •• MUST BE ABOVE +25 DEG F BEFORE THE PSE CAN BE 
UNCAGED- HOWEVER. PSE UNCAGING WI~L BE ATTEMPTED AT ANY TEMP. 

2. THE PSE LEVE~ING MOTORS WILL NOT BE ACTIVATED PRIOR TO UNCAGING OF THE PsE. 

3. AFTER PSE LEVELING OF THE HORIZONTA~ COMPONENTS (~PX AND ~PYI 
COMPLETED. THE COARSE LEVE~ SENSORS WIL~ BE GROUND COMMANDED ouT 
1~2 LEVEL SENSOR IN/OUT). 

HAS BEEN 
(VIA cMD 

4. FOR PROPER OPERATION OF THE PSE. THE FEEDBACK FILTER MUST BE IN THE 
FOLLOWING MODES {THE FILTER IS GROUND COMMANDED IN AND ouT OF THE FEEDBACK 
LOOP BY eMD 101 PSE FILTER IN/OUT)---

A. LEVELING MOTOR MODE OF ANY KINO - FILTER OUT 

B. ~ONG PERIOD CALIBRATION - FILTER IN 

e. NORMAL OPERATIONAL MODE - FI~TER IN 

5. THE X-AXIS AND Y-AXIS MASSES OF THE PSE MUST BE LEVELED BEFORE THE Z-AxIS 
,'1ASS. 

6. REFER TO STANDARD OPERATING PROCEDURE FOR PSE ~EVE~ING PROCEDURES. 

7. THE PSE SENSOR HEATERS MUST BE OFF DURING OPERATION OF THE PSE L.EVELlNG 
MOTORS. 

8. PSE WI~L BE p~AeED IN STBY-SE~EeT CONDITION. BY GROUND COMMAND. 
APPROXI\1ATELY ONE (1) HOUR BEFORE ~UNAR SUNSET. 

RU~ES 31-2 THRU 
31-9 ARE RESERVED 

.............. _. __ .. _- -

........•... - ... 

.... .•... . .•.... .... _ ..• _--_ .....•. _ .. - .. -.~ .. - -

MISSION I REV I DATE SECTION GROUP 
PAGE ............... -... --.. --~~+-

..................•. _ ... -.--- .. 
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N-ASk':--Ma nn ed S pacec ra ft C e nfe r 
MISSION RU LES 

-SECT! ON ai -EASE-;' - -

REV ITEM ONDITION/MA(FUNctfoN'Pf,jASE 
I--+---r-----------------~-:::---------------~-::-----------------------j------------------------------------

i -

"" .. I' 

I 
-- I 

I 

i-, 

--,---
I 

----of 

I 
--- -l--

I 
- - 1-

RU~ES 31-11 THRU I 

31-19 ARE RESERVED ' 

'A. IF PCU 1 IS ACTIVE, SELECT p'1.I2~ -------- --
",' _. 

I 
_ .. -'"t'" 

I _. r 

lB. 1_-" __ PCU 21_$ __ A_CT.IV~--~ -,--
I l~ VERIFY THAT 

SCiENTIFIC DAtA IS 
BEING ~OST. 

_~. VERIFY THAT TOTA~ 
"-FAIL.UREOFPC:U2IS 

INE.vITAB~E. __ 

3. IF ABOVE CONDITIONS 
ARE ~Et. SELECT -
PCU1. 

f 

CUE--- PCU OUTPUT VO~TAGES ARE 
OFF NOMINAL. AND SCIENtIFIC DATA IS 
eEIt-lG~OST. 

AUTOMATIC SWITCHOVER FROM PCU 1 
to PCU 2 SHOul.D OCCIJR WHEN THE' +1'2 

I VDC BUS VARIES +1 VDC. 

___ <;M_D __ ~62 ,Pc;I,I_ 2 SE~ECT. 

CMD060, PCU lSEl.Eq. 

, 
------ , ---I 

I 
--r 

I 
T-

,
I 

-I 

-----.----------,~-,-----~----------------------------------- -----~---~------------------,---_t 

MISSION REV DATE SECTION GROUP PAGE 

___________________ H~_~ __ 



NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDITION/MALFUNCTION' PHASE RULING CUES/NOTES/COMMENTS 

r---+----~-------------------------------------------------------------------------------------------------

31-20 ANY THERMAL PL'A TE 
TEMP. EXCEEDS 

OEG F. 

RUL.ES 31";21 THRU 
... 3.1-29 ARE. RESERVED. ' 

... 

..... ".1 .. 

, , 
'REFER TO GRAPH OF CENTRAL 
'STATION INTERNAL POWER 
'DISSIPATION VS. SHUNT 
'CURRENT TO DETEkMINE THE 
'PROPER COMBINATION OF THE 
'FOLLOWING ALTERNATIVES TO 
'BE EXERCISED---

1. PDR NO. ON OR OFF 

2. PDR NO. 2 ON OR OFF 

3. PSE OFF 

". TRANSMITTER OFF 

GROUP 

SELECT THE ADJUSTMENT WHICH 
REDUCES HEAT GENERATION (E.G •• 6Y 
REDUCING INTERNAL POWER DISSIPATIONI 
AND MINIMIZES THE RISK OF EXCEEDING 

, PCU HIGH AND LOW LOAD LIMITS (ALSO. 
, SHUNT CURRENT HIGH AND LOW LIMITS). 
, GRAPH OF INTERNAL POWER DISSIPATION 

VS. PCU LOAD COULD BE USED IF 
AVAILABLE. THERMAL PLATE TEMP. 

, MEASUREMENTS ARE AT-3. AT-4. AT-5. 
AT-6. AND AT-7. PDR NO. 1 DISSIPATES 
5 WATTS. PDR NO. Z DISSIPATES 10 

, WATTS. 

-.--- ...... . 

PAGE 
-THERMAi.--·---- --.--.-.. 
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NASA - Marined Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDITION/MAL.FUNCTION' PHASE RUL.ING CUES/NOTES/COMMENTs 
~-+------i-------------------------------------------------------------------------------------------------

31-30 EASEP FAIL.S TO 
RESPOND TO A CMD. 

RULES 31-31 THRU 
31-39 ARE RESERVED. ' 

, 
'A. REINITIATE THE CMD. CUE--- NO FI..INCTlONAL VERIFICATION , AND NO CMD VERIFICATION WORD (CVW) 
'8. IF UNSECCESSPUL., SEL.~CT , OTHER DECODER (ALSEP 2A VERIFY THAT THE RECEIVER C6 HAS 

OR 26) AND REINITIATE NOT OPENED. 
THE CMD. , 'SPARE' CMD SHOULD YIELD cvw aUT 

, C. IF UNSECCESSFI..IL, SENO ' NO FUNCTION, CMO lSO, 153, 154, AND 
A 'SPARE' CMD. , 

'd. IF UNSECCESSFUL, SWITCH' 
TO OTHER DATA PROCESSOR.' , , 

155 ARE SPARE CMOS. 

CMO 034 PROCESSOR lX' SEL.ECT. 

CMD Oi5 PROCESSOR 'y' SELECT. 

.. 

MISSION REV DATE SECTION GROUP PAGE -~---.-----~~--~-.-.--.~-
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDI TlON/MALFUNCTION I PHASE I RULING CUES/NOTES/COMMENTS 
~--~--~---------------------;---------;---------------------------;-------------------------------------

31-40 LOSS OF DOWNLINK 
CARRIER. 

LOSS OF DOWNLINK 
MODULATION. 

31-42 UNABLE TO RETAIN 
NORMAL BIT RATE. 

31-43 ONE OR MORE SYNC 
LOSSES EVERY TEN 
(10) SECONDS. 

I I I 
I I , 

I 'A. SELECT OTHER TLM I GROUND STATION VERIFIES THAT LOSS 
I I TRANSMITTER. ' OF TLM CARRIER IS NOT FA!LURE IN 
I' I GROUND SYSTEMS. SELECTION OF 
I 'B. IF NO EFFECT--- SEND 'ALTERNATE TRANSMITTER WILL RESET 
, I TRANSMITTER ON CMD. ' CIRCUIT BREAKERS TO THE TRANSMITTERS 
I' , "B-02, e6-03' (B-04, AND ca-os). , , , , 
, , 
I , 

I I , , 
I , 

I , , , 
, I 

, 'A. , , 
, I 

I 'B. 
I , 

I , 
, 
I 

I , 

, 
I 

I 

I 

I , 
I 

I , 

SELECT OTHER DATA 
PROCESSOR. 

IF NO EFFECT--- SELECT 
OTHER TLM TRANSMITTER. 

IA. SEND NORMAL BIT RATE 
I CMD. , 
'B. IF UNSUCCESSFUL, SEND 
I NORMAL BIT RATE RESET 
, CMD. , 

I , 
, , 
I , , 
I , , 

CMD 012 TRANSMITTER'A' SELECT. 

CMD 015 TRANSMITTER Ie' S'EI.ECT. 

CMD 013 TRANSMITTER ON. 

, GROUND STATION VERIFIES LOSS 
, MODULATION ON TLM CARRIER. 

I CMD 034, PROCESSOR 'X' SELECT. , 
, CMD 035, PROCESSOR 'V' SELECT. , 

OF 

, , , , , 

CMD 012, TRANSMITTER 'A' SELECT. 

CMD 015. TRANSMITTER '&' SELECT. 

, , 
, LSM DATA IS MEANINGLESS IN LOW, 
, BIT RATE. 

CMD 006, NORMAL 6IT RATE 

CMD 011, NORMAL eIT RATE RESET 

IC. IF UNSUCCESSFUL, SELECT ' 
, OTHER DATA PROCESSOR. ' CMD 034, PROCESSOR 'X' SELECT 
I I 

'D. IF UNSUCCE£SfU~, RE~EAT f 

, STEP A AND lOR $Tl:P tie' j 
I 

I 

I 
I 

'A. SWITCH TO REDUNDANT 
f TRANSMITTER. 
, 
lB. IF UNSUCCESSFUL--
I SWITCH TO REDUNDANT 
, DATA PROCESSOR. 
I 

IC. IF UNSUCCESSFUL---
, SELECT LOW BIT RATE. , , , , , 
I , , , , 
, 

, , 
, THIS RATE OF SYNC LOSSES EXCEEDS 
'BIT ERROR RATE. INDICATION OF 
, MALFUNCTION WILL BE EVENT LIGHT. , 
, THIS ACTION ASSUMES NO GROUND 
, STATION MALFUNCTION. , , 
, LOW elT RATE IS 530 BPS RATE. 
'NOTE THAT LiM DATA WILL BECOME 
, MEANINGLESS. , 
, CMD 012, TRANSMITTER lA' ,SELECT. 

CMD 015, TRANSMITTER'S' SELECT 

CMD 034, PROCESSOR 'x' SELECT 

CMD 035, PROCESSOR 'Y'.,SELEcr _. 

CMD 007, LOW eIT RATE ~ELECT 

[MISSION IREV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft center 
MISSION RULES 

SECTI~N 31- EASEP 

REV ITEM CONDITIOi'UMALFUNCT iON '-PHASE - , CUES/NOTES/COMMENTS 
I--+--""-------------------------------~-----------------------------------------------------------------, 

31-44 DATA DEMAND SIGNA~ ,
FROM PATA_PROCESSOR ' 
FAI~S--HIGH 

RU~ES 31-45 THRU 
31-49 ARE RESERVED. 

-, , 

-, 

, 
'SWITCH TO REDUNDANT 
'PROCESSOR, USING THE 
'OTHER DECODER. , 
,--, 

, -, , , , , 

MISSION REV DATE SECTION GROUP 

CUES---

COMMAND VERiFICATION WORD (CVW) 
IS STEADI~Y INDICATING AN ERRONEOUS 

, PATTERN OTHER THAN A~l ZEROS (CVW 
, ~IGHT ON EVERY 0.6 SECoNDS) AFTER A 
, CMD HAS BEEN SENT. 

NOTE WHICH PROCESSOR WAS IN 
OPERATION FROM ~OG DATA (NO TM POINT 
DISP~AYED). - - - -- -

CMD 034, PROCESSOR 'X' SE~ECT 

CMD 035, PROCESSOR 'Y' SE~ECT 

PAGE 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

, 
al-50 FAILURE OF AUTOMATIC' 

PSE LEVELING MODE ' , , 
, , , , , 

31-51 PSE LEVELING MOTOR ' 
FAILS ON ' 

, , , , 
, , , 
, , , 
, , 

3l-~2 FAILURE OF PSE ' 
LEVELING MOTOR - OFF' , 

31-~3 FAILURE OF 
ME~HANICAL LEVE~ 
DRIVE 

, 
, , 
, , , 
, , , , , 
r , 
f 

______ - - _._J ._. __ 

----- -- f------ --. --

MISALIGNED COARSE 
SENSOR 

--

, 
--

, , , , 
'REFERENCE PROCEDURE FOR' PSE ACTIVATION PRESETS LEVELING 
'MANUAL LEVELING OF THE PSE ' MODE TO AUTOMATIC. CMD 103 WILL 
'BY GROUND COMMANDS. ' SWITCH TO THE MANUAL MODE. CMD 103 

, IS A 2-sTATE CMD. PSE LEVELING MODE 
, AUTO/MANUAL. , 

'ALTERNATELY GND CMD PSE To' UNABLE TO COMMAND PSE LEVELING 
'STANDBY SELECT AND TO ' MOTOR OFF, 
'OPERATE SELECT. ' 
, , CUES--- LEVELING MOTOR WILL DRAW 
, , 3 WATTS FROM RESERVE POWER. , , , , , 
, , , , , 
'NO ACTION CAN BE TAKEN, , , , 
, , 
, , 
'SELECT LOW SPEED AND HIGH 
'SPEED AND DIRECTION 
'REVERSALS ALTERNATELY. , , , , , 

A. COMMAND COARSE SENSOR 
, OUT WHEN CORRESPONDING 
, MOTOR IS IN LEVELING 
, OPERA TI ON. 

____ 'h ... REFERENCE. PROCEDURE 
, FOR MANUAL LEVELING OF 
, THE PSE.6Y GROU~D 
tOO COMMANDS. , 
I 

, CMD 037. EXP 1 (PSE) STANDBY 
, SELECT. , 
, CMD 030. EXP 1 (PSE) OPERATE 
, SELECT. , , , , 
, CUES--- NO DROP IN RESERVE POWER 
, .(NORMALLY 3 WATTS) WHEN ATTEMPT IS 
'MADE TO TURN MOTOR ON. AND NO 
'ACTIVITY ON SHORT PERIOD Z-DATA 
, CHANNEL. , , , , 
, CUES--- NO MOTION OF THE PLATFORM 
, CAN BE DETECTED ON THE OTHER LP 
, HORIZONTAL OR LPZ COMPONENT TIDAL 
, OUTPUT. , 
, X-MOTOR ON/OFF - CMD 070 

, , , , , 

Y-MOTOR ON~OFF 7 CMO 071 

Z-MOToR ONIOFF - CMO 072 

DIRECTION PLUSIMINUS - CMD 07~ 

SPEED LOW/HIGH - CM~ 075 

I WHILE IN FINAL LEVELING PHASE 
, (LOW STEPPING RATE). THE MOTOR 
'REVERTS TO A HIGH STEPPING RATE 
'REPEATEDLY WITHOUT ACHIEVING 
, CENTERING. 

I COARSE LEVEL SENSOR AND GIMBAL 
, WILL NEVER ALIGN. AND THE MOTOR WILL 
, CONTINUE TO DRiVE BEYOND LEVEL~ , 
I CMO loa. COARSE SENSOR OUT. 

MISSION «EV DATE SECTION GROUP PAGE 
-- PSE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

sECTION 31 - EASEP 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTs 
~--~.----~---------------------;---------7---------------------------;-------------------------------------

31-55 FAILURE OF COARSE 
LEVEL SENSOR 

31-56 LONG PERIOD 
COMPONENTS STICK 

31-56 

EL.E'TRICAL FAILURE 
OF LoNG PERIoD 
COMPONENT 

FAILURE TO UNCAGE 

PSE 

, , , 
, , , , , , , 
, , , 
, , , , , , , , , , , , , , , , , , , , , , , , , 

, 
'A. SELECT MANUAL PSE 
, LEVELING MODE. 

'B. GROUND COMMAND COARSE 
I LEVEL SENSOR OUT. 

IC. PROCEED WITH MANUAL 
I LEVELING FOR COARSE 
, LEVELING. PROCEDURE 

10. USE AUTO MODE FOR FINE 
I LEVELING. PROCEDURE • 
I 

I 

I 

I 

I 

IA. USE HIGH SPEED, MANUAL 
I LEVELING IN DIRECTION 
I WHICH PULLS MASS AWAY 
I FROM STOP. 

I 

I CUES--- NO HIGH SPEED MOTOR 
I OPERATION IS MOT ICED DURING INITIAL 
I LEVELING PHASE AND COMPONENT DOES 
I NOT CENTER WITHIN EXPECTED TIME. 140 
I MINUTES MAXiMUM IN AuTO MODE.) 
I 

I USE HIGH SPEED MANUAL LEVELING 
I FOR COARSE LEVELING. 

• I 

I CMD 103, 
I AUTO/MANUAL. 
I 

PSE LEVELING MODE 

I CMD 10~, COARSE LEVEL SENSOR OUT. 
I 

I 
I , 
I CUE--- FAILURE TO CENTER WITHIN 
I EXPECTED TIME 140 MINUTES MAXIMUM IN 
I AUTO MODE). 
I , , 

'B. IF UNSUCCESSFUL, SELECT' IF STEPS A AND B 
, LOW SPEED AND HIGH SPEED' COMPONENT IS DEFECTIVE. 
, AND DIRECTION REVERSALs ' 

FAIL, LP 

, ALTERNATELY. 'NOTE--- DO NOT EXCEED LEVEL ING 
, , LIMITS. 

X-MoTOR ON/OFF - 'MD 070 

Y-MOTOR ON/OFF - CMD 071 

Z-MOTOR ON/OFF - CMD 072 

DIRECTION PLUS/MINUs - CMD 074 

SPEED LOW/HIGH - 'MD 075 

IHRMINATE LI::VELING Of THE: C;UE--j' TIO.AL QUTPuT IS Wl.THIN 
j.F~~cTEd AkiS A~T~R ~OAR'E • RANGEl ~WT IS NOT AFFEC;TED ~y 
ISENSOR PHASI:: IS COMPLETED. ' LEVELING OR CENTERING D~IVE. , , 
'A. TO UNCAGE ARM--, , NORMAL UNCAGING OF PSE ACCOMPLIsHED 

I BY SENDING CMD 073 UNCAGE ARM/FIRE 
I , , 
I 

1, SEND UNCAGE ARM/FIRE.' TWICE, ONCE TO ARM AND ONCE TQ FIRE 
, THE ACTUATOR CIRCUIT WHICH ~~~AGE~ 
, ALL SPRING MASSES. 2. IF UN~UCCESSFUL, 

FIRST 12-HOUR TIMER 
PUI.SE WII.L ARM 
ACTUATOR. 

3. IF UNSUCCESSFUL, 9g 
HOURS +2 MINUTES 
PULSE FROM DELAYED 
CMD SEQUENCER WILL 
ARM ACTUATOR. 

, 
, NQTE~- AT05 THERMAL. PLATE .. 3 
'TEMP, PSE ELECTRONICS IN CENTRAL 

STATION MUST BE ABOVE +2S DEG F 
BEFORE UNCAGING IS POSSIBLE. 

'e. TO UNCAGE FIRE (AFTER 
I THE ACTUATOR HAS aEEN 
, ARMED)---

1. SEND UNCAGE ARM/FIRE. 

2. IF UNSUCCESSFUL, NEXT 
12-HOUR TIMER PULsE ' 
WILL FIRE THE ' 
ACTUATOR. ' 

3. IF UNSUCCESSFUL, SEND' 
CMD 037 EXPER 1 IPSE)' 
STANDBY SELECT. ' 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDITION/MAL.FUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

" , 
" , 

31-59 AUTOMATIC SWITCHOVER' 'IF PSE HAS NOT BEEN RIPPL.ED' IF CIRCUIT BREAKER CB-06 HAS 
OF PSE TO STANDBY' 'OFF. COMMAND EXPER. 1 (PSE)' OPENED FROM OVERCURRENT (500 MA +/-

~1-60 PSE GOES OFF WHILE 
IN STANDBY MODE 

I , , , 
I , , , , , , , , 
I , 
I 

I 
I 

I 

I , , 

ITO OPERATE SELECT, I 10 PERCENT). STANDBY MODE WILL BE 
, , 
I , , , , 
I 

'COMMAND EXPER. 1 (PSE) TO 
'OPERATE SELECT. , , , , , , 
, , , , , 

I SELECTED AND THE CIRCUIT BREAKER 
I WILL BE RESET AUTOMATICALLV, 
, 
I , , 
, , 

CMD 036. EXPER, 1 OPERATE SELECT, 

, CUE--- EXP. 1 STPBV DISCRETE 
, EXTINGUISHES. AND RESERVE POWER 
, INCREASES SINCE POWER IS REMOVED 
, FROM THE HEATERS. FUSE (F-031 HAS 
, PROBABLV BEEN BLOWN BV OVERCURRENT 
, (500 MA). CAPABILITY TO SELECT PSE 
I STANDBY MODE IS LOST, , 
, CMD 036. EXPER. 1 OPERATE SELECT. 
I , 
I , 

31-61 PSE INSTRUMENT TEMP I 'COMMAND HEATER TO MANUAL 
'ON. 

, ASSUME AuTOMATIC THERMOSTAT 
BELOW 12~ DEG F I 

I , 
I , , , 
I , 
I 

I , , 
I , 
j , , , 

31-62 PSE INSTRUMENT TEMP , 
EXCEEDS 127 D£G F ' , 

MISSION 

, , 

REV 

I , , , 
I , , , , 
I , , , , 
j 
I , , 

'CONTROL FAILED. CMD 076 IS A 
I 4-STATE CMD. WHICH CAN SEQUENTIALLV 

, , 
I 

STEP THROUGH THE FOLLOWING MODES TO 
CONTROL THE PSE SENSOR HEATER---

1. OFF 

2. MANUAL HEATER ON 

30 OFF 

4. AUTOMATIC THERMOSTAT CONTROL 
ENABLED. 

DL,;,07 PSE INSTRUMENT TEMP. 

'A. COMMAND HEATER OFF, , I A. CMD 076 IS A 4-STATE CMD WHICH 
, CAN SEQUENTIALLV STEP THROUGH THE 
I FOLLOWiNG MODES TO CONTROL THE PSE 
I SENSOR HEATER---

, , , 
I , , 
I 

I 

I 

I , , , , 
'B. , , 

DATE 

1. OFF 

2, MANUAL HEATER ON 

I 3. OFF , 
, 4~ AuTOMATIC 
, ENABLED. 

THERMOSTAT CONTROL 

OL-07 PSE INSTRuMENT TEMP, 

IF UNSUCCESSFUL, COMMAND' B, SELECTING PSE TO STANDBV WILL 
PSE TO STANDBV. THEN I REINITIALIZE TO AuTOMATIC THERMOSTAT 
TO OPERATE. ' CONTROL • 

.. -_._-- - -._._-
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REV ITEM 

AC 
ACA 
ACCEL 
ACCUM 
ACS 
ACT 
ADEG 
AEA 
AELD 
AFD 
AFETR 
AIG 
AGS 
ALDS 
ALT 
A~, 

AMP 
ANT 
AOA 
AOH 
AOT 
APS 
APS 
ARIA 
ASA 
ASAP 
ASC 
ATCA 
ATP 
ATT 
AUX 
AZUSA 

BA 
BAP 
BAT 
BDA 
B/H 
BMAG 
BRSO 
BSE 
BTu 

CAL 
CASTS 

CB 
CCATS 

CCW 
CDH 
CDP 
CDR 
CDU 
CES 
CEVT 
CFM 
CIF 
CIM 
CKT 
CLTC 
CM 
CMC 
CMD 
CMP 
C/O 
C02 
COAS 
COl 
COMM 

NASA - Manned Spacecraft Center 
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ALTERNATING CURRENT 
ATTITUDE CONTROLLER ASSEMBLY 
ACCELEROMETER 
ACCUMULA T,OR 
ATTITUDE CONTROL AND STABILIZATION SYSTEM 
ACTUATOR 
AUXILIARY DISPLAY EQUIPMENT GROP 
ABORT ELECTRONICS ASSEMBLY 
ASCENT ENGINE LATCHING DEVICE 
ASSISTENT FLIGHT DIRECTOR 
AIR FORCE EASTERN TEST RANGE 
AIR-TO-GROUND 
ABORT GUIDANCE SYSTEM 
APOLLO LAUNCH DATA SYSTEM 
ALTERNATE 
AMPLITUDE MODULATION 
AMPERE(S) 
ANTENNA 
ANGLE OF ATTACK 
APOLLO OPERATIONS HANDBOOK 
ALIGNMENT OPTICAL TELESCOPE 
ASCENT PROPULSION SYSTEM 
AUXILIARY PROPULSION SYSTEM 
APOLLO RANGE INSTRUMENTATION AIRCRAFT 
ABORT SENSOR ASSEMBLY 
AS SOON AS PRACTICAL 
ASCENT 
ATTITUDE TRANSLATION CONTROLLER ASSEMBLY 
ALTERNATE TARGET POINT 
A TT !TUDE 
AUXILIARY 
ELECTRONIC TRACKING AND VECTORING 

SYSTEM ErR 

BANK ANGLE 
BEST ADOPTIVE PATH 
BA TTERY 
BERMUDA MSFN REMOTED SITE 
BLOCK HOUSE 
BODY MOUNTED ATTITUDE GYRO 
BERMUDA RANGE SAFETY OFFICER 
BOOSTER SYSTEMS ENGINEER 
BRITISH THERMAL UNIT 

CALI BRATE 
COUNTDOWN AND STATUS TRANSMISSION 

SYSTEM 
CIRCUIT-BREAKER 
COMMAND. COMMUNICATIONS. AND TELEMETRY 

SYSTEM 
COUNTERCLOCKWISE 
CONSTANT DELTA HEIGHT 
COMMAND DATA PROCESSOR 
COMMANDER 
COUPLING DATA UNIT 
CONTROL ELECTRONICS SYSTEM 
CONTINGENCY EXTRA vEHICULAR TRANSFER 
CUBIC FEET PER MINUTE 
CENTRAL INSTRUMENTATION FACILITY 
COMPUTER INPUT MATRIX 
CIRCUIT 
CHIEF LAUNCH VEHICLE TEST CONDUCTOR 
COMMAND MODULE 
COMMAND MODULE COMPUTER 
COMMAND 
COMMAND MODULE PILOT 
CUTOFF 
CARBON DiOXiDE 
CREW OPTICAL ALIGNMENT SIGHT 
CONTINGENCY ORBIT INSERTION 
COMMUNICATION 

MISSION REV DATE SECTION 
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CONF 
CONTROL 
CP 
CRO 
CRYO 
CsI 
CSM 
CTE 
CVS 
CVTS 
CW 
C&W 
cn 

DAP 
DB 
DC 
DCA 
DCS 
DDD 
DECA 
DEDA 
DEG 
DESC 
OF! 
OK 
DKD 
DOD 
DPS 
DRA 
DRS 
DSC 
DsE 
DSKY 
DTO 
D/TV 

ECS 
EDS 
EECOM 

EKG 
EMR 
EMS 
EMU 
ENG 
EPS 
ERR 
ESE 
ETDM 

ETR 
EVA 
EVAP 
EVT 
EVVA 

F/A 
FC 
FCSM 

FD 
FDAI 

FDO 
FIDO 
FIG 
FlTH 

GROUP 

CONFERENCE 
LM GNC SYSTEMS ENGINEER 
COMMuNICATIONS PROCESSOR 
CARNARVON MSFN REMOTED SITE 
CRYOGENICS 
CONCENTRIC SEQUENCE INITIATE 
COMMAND SERVICE MODULE 
CENTRAL TIMING EQUIPMENT 
CONTINUOUS VENT SYSTEM 
CHIEF VEHICLE TEST SUPVISOR 
CI.OCKWISE 
CAUTION AND WARNING 
CANARY ISLAND 

DIGITAL AUTO PILOT 
DEADBAND 
DIRECT CURRENT 
DIGITAL COMMAND ASSEMBLY 
DIGITAL COMMAND SYSTEM 
DIGITAL DISPLAY DRIVER 
DESCENT ENGINE CONTROL ASSEMBLY 
DATA ENTRY AND DISPLAY ASSEMBLY 
DEGREE 
DESCENT 
DEVELOPMENT FLIGHT INSTRUMENTATION 
DOCK 
DOCKED 
DEPARTMENT OF DEFENSE 
DESCENT PROPULSION SYSTEM 
DISCRETE RECOVERY AREA 
DATA RECEIVING STATION 
DYNAMIC STANDBY COMPUTER 
DATA STORAGE EQUIPMENT 
DISPLAY KEYBOARD 
DETAILED TEST OBJECTIVE 
DIGITAL TO TELEViSION 

ENVIRONMENTAL CONTROL SYSTEM 
EMERGENCY DETECTION SYSTEM 
ELECTRICAL. ENVIRONMENTAL. AND 

COMMUNICATIONS 
ELECTROCARDIOGRAM 
ERROR MONITOR REGISTER 
ENTR~ MONITORIN~ SYSTEM 
EXTRA-VEHICULAR MOBILITY UNIT 
ENGINE 
ELECTRICAL POWER SYSTEM 
ERROR 
ELECTRONIC SUPPORT EQUIPMENT 
RANGE SAFETY SUPERVISOR KSC 

CALLOUT 
EASTERN TEST RANGE 
ExTRA-VEHICULAR ACTiViTY 
EVAPORATOR 
EXTRA-VEHICULAR TRANSFER 
EXTRA-VEHICULAR VISOR ASSEMBLY 

FORWARD/AFT 
FUEL CELL OR FLIGHT CONTROL 
FLIGHT COMBUSTION STABILITY 

MONITOR 
FLIGHT DIRECTOR 
FLIGHT DIRECTOR ATTITUDE 

INDICATOR 
FLIGHT DYNAMICS OFFICER 
FLIGHT DYNAMICS OFFICER 
FIGURE 
FIRE IN THE HOLE 
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REV ITEM 

FL 
FM 
FPS 
FQR 
FTP 

G 
G&C 
GASTA 

GBI 
GDA 
GDC 
GET 
GET! 
GMT 
GMTLO 
G&N 
GN2 
GNC 
GNCS 
GND 
GRR 
GSFC 
GTS 
GUIDO 

H2 
H20 
HA 
HAW 
HBR 
HF 
HP 
HS 
HZ 

IC 
IGA 
IMU 
INJ 
INST 
INV 
IP 
IRIG 
ISOL 
ISS 
IU 
IVT 
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FULL LIFT 
FREQUENCY MODULATION 
FEET PER SECOND 
FLIGHT QUALIFICATION RECORDER 
FIXED THROTTLE POINT 

GRAVITY 
GUIDANCE AND CONTROL 
GIMBAL ANGLE SEQUENCE TRANSLATION 
ASSEMBLY 
GRAND BAHAMA ISLAND 
GIMBAL DRIVE ASSEMBLY 
GYRO DISPLAY COUPLER 
GROUND ELAPSED TIME 
GROUND ELAPSED TIME OF IGNITION 
GREENWICH MEAN TIME 
GREENWICH MEAN TIME OF LIFTOFF 
GUIDANCE AND NAVIGATION 
GASEOUS NITROGEN 
GUIDANCE NAVIGATION CONTROL 
GUIDANCE. NAVIGATION. AND CONTROL SYSTEM 
GROUND 
GUIDANCE REFERENCE RELEASE 
GODDARD SPACE FLIGHT CENTER 
GIMBAL TRIM SYSTEM 
GUIDANCE OFFICER 

HYDROGEN 
WATER 
HEIGHT OF APOGEE 
HAWAII 
HIGH-BIT-RATE 
HIGH fREQUENCY 
HEIGHT OF PERIGEE 
HIGH-SPEED 
HERTZ 

INTERCOMMUNICATIONS EQUIPMENT 
INNER GIMBAL AXIS 
INERTIAL MEASUREMENT UNIT 
INJECTOR 
INSTRUMENTATION 
INVERTER 
IMPACT POINT OR IMPACT PREDICTION 
INERTIAL RATE INTEGRATING GYRO 
ISOLATION 
INERTIAL SUBSYSTEM 
INSTRUMENTATION UNIT 
INTRAVEHICULAR TRANSfER 

LMDE 
LMP 
LlO 
LOI 
LOS 
LOX 
L!R 
LV 
L!V 
LVDA 
LVDC 

MALF 
MCC 
MCC 
MC&W 
MDAS 
MED 
MESC 
MFCO 
MFV 
MGA 
MIL 
MITE 

MNFLD 
M&O 
MOC 
MSFN 
MSK 
MSTC 
MTVC 
MUX 

NASA 

NCC 
NM 
NPV 
NSR 

02 
OIB 
ODOP 
OGA 
OMSf 
OPS 
ORDEAL 

OXID 

LM DESCENT ENGINE 
LM MODULE PILOT 
LIFTOFF 
LUNAR ORBIT INSERTION 
LINE-Of-SIGHT 
LIQUID OXYGEN 
LEFT/RIGHT 
LOW-VOLTAGE 
LAUNCH VEHICLE 
LAUNCH VEHICLE DATA ADAPTER 
LAUNCH VEHICLE DIGITAL COMPUTER 

MALFUNCTION 
MISSION CONTROL CENTER 
MIDCOURSE CORRECTION 
MASTER CAUTION AND WARNING 
MEDICAL DATA ACQUISITION SYSTEM 
MANUAL ENTRY DEVICE 
MASTER EVENTS SEQUENCE CONTROLLER 
MANUAL FUEL CUTOFF 
/lAIN FUEL VALVE 
MIDDLE GIMBAL AXIS 
MERRITT ISLAND 
MASTER INSTRUMENTATION TIMING 

EQUIPMENT 
MANIFOLD 
MAINTENANCE AND OPERATION 
MISSION OPERATIONS COMPUTER 
MANNED SPACE FLIGHT NETWORK 
MANUAL SELECT KEYBOARD 
CSM SPACECRAFT TEST CONDUCTOR 
MANUAL THRUST VECTOR CONTROL 
MULTIPLEXER 

NAT~ONAL AERONAUTICS AND SPACE 
ADMINISTRATION 

COMBINED CORRECTIVE MANEUVER 
NAUTICAL MILES 
NON-PROPULSIVE VENT 
COELLIPTICAL MANEUVER 

OXYGEN 
ONBOARD 
OFFSET DOPPLER AND POSITION 
OUTER GIMBAL AXIS 
OFFICE OF MANNED SPACE FLIGHT 
OXYGEN PURGE SYSTEM 
ORBITAL RATE DRIVE ELECTRONICS 

APOLLO LM 
OXIDIZER 

JD JET DRIVER 

KOH 
KSC 

LB 
LBR 
LCG 
LES 
LET 
LGC 
LH2 
LIOH 
LM 

POTASSIUM HYDROXIDE 
KENNEDY SPACE CENTER 

POUND 
LOW-BIT-RATE 
LIQUID COOLING GARMENT 
LAUNCH ESCAPE SYSTEM 
LAUNCH ESCAPE TOWER 
LM GUIDANCE COMPUTER 
LIQUID HYDROGEN 
LITHIUM HYDROXIDE 
LUNAR MODULE 

MISSION REV DATE SECTION 
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PAFB 
PAM 
PB 
PC 
PCM 
PCMGS 

PC02 
PDSIDD 

PGA 
PGNCS 

PGNS 

GROUP 

PATRICK AIR FORCE BASE 
PULSE AMPLITUDE MODULATION 
PUSH-BUTTON 
PERICYNTHION 
PULSE CODE MODULATION 
PULSE CODE MODULATION GROUND 

STATION 
PARTIAL PRESSURE CARBON DIOXIDE 
PLOTTING DISPLAY SUBCHANNEL/DATA 

DISTRIBUTION 
PRESSURE GARMENT ASSEMBLY 
PRIMARY GUIDANCE AND NAVIGATION 

CONTROL SYSTEM CSM 
PRIMARy GUIDANCE AND NAVIGATION 

SYSTEM LM 
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REV ITEM 

PIPA 

PLSS 
PO 
P02 
POS 
POS 
PPM 
PQGS 
PRELN 
PRESS 
PRI 
PROC 
PROP 
PSA 
PSI 
PSID 
PSS 
PTA 
PTP 

PTV 
PU 
PUGS 
PVT 
PYRO 

QTY 

RAD 
RET 
RCS 
RCU 
RCVR 
REF 
REFS~1MAT 
REQD 
RETRB 
RETRO 
REV 
RF 
RFO 
RGA 
RHC 
RIP 
RL 
RNDZ 
RP-RT 
RR 
RR 
RSI 
RSO 
RSVR 
RTACF 
RTC 
RTCC 

SIC 
SCE 
SCS 
SEC 
SEC 
SECO 
SECS 
SHE 
SIG 
SL.A 
SLV 
SM 
SMJC 

NASA - Manned Spacecraft Center 

MISSION RULES 
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PULSE INTEGRATING PENDULOUS 
ACCELEROMETER 

PORTABL.E LIFE SUPPORT SYSTEM 
POWER our 
PARTIAL PRESSURE OXYGEN 
POS I TlON 
PRIMARY OXYGEN SYSTEM 
PARTS PER MILLION 
PROPELLANT WUANTITY GAGING SYSTEM 
PRELAUNCH 
PRESSURE 
PRIMARY 
PROCEDURE 
PROPELLANT 
POWER SERVO AMPLIFIER 
POUNDS PER SQUARE INCH 
POUNDS PER SQUARE INCH DIFFERENCE 
PAD SAFETY SUPERVISOR 
PULSE TORWUE ASSEMBLY 
PREFERRED TARGET POINT 

PITCH THRUST VECTOR 
PROPELLANT UTILIZATION 
PROPELLANT UTILIZATION AND GAGING SYSTEM 
PRESSURE-VOL.UME-TEMPERATURE 
PYRUTECHNICS 

QUANTITY 

RADIATOR 
RETRACT 
REACTION CONTROL SYSTEM 
REMOTE CONTROL UNIT 
RECEIVER 
REFERENCE 
REFERENCE STABL.E MEMBER MATRIX 
REQUIRED 
RETRO EL.APSED TIME TO REVERSE B 
RETROFIRE OFFICER 
REVOLUTION 
RADIO FREwUENCY 
RETROFIRE OFFICER 
RATE GYRO ASSEMBLY 
ROTATION HAND CONTROL.LER 
RANGE OF IMPACT POINT 
ROLL LEFT 
RENDEZVOUS 
DOWNRANGE ERROR 
RENDEZVOUS RADAR 
ROL.L RIGHT 
ROL.L STABILITY INDICATOR 
RANGE SAFETY OFFICER 
RESOLVER 
REAL-TIME AUXILIARY COMPUTING FACILITY 
REAL.-TIME COMMAND 
REAL-TIME COMPUTER COMPLEX 

SPACECRAFT 
SIGNAL CONDITIONING EQUIPMENT 
STABILIZATION AND CONTROL SYSTEM 
SECONDARY 
SECOND 
SUSTAINER ENGINE CUTOFF S-IVBCUTOFF 
SEQUENTAL EVENTS CONTROL SYSTEM 
SUPER-CRITICAL HELIUM 
SIGNAL 
SPACECRAFT L.M ADAPTER 
SATURN LAUNCH VEHICLE 
SERVICE MODULE 
SERVICE MODULE JETTISON CONTROLER 

MISSION REV DATE SECTION 
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SODB 
SOL 
SOP 
SDV 
SPAN 
SPS 
SRO 
SSC 
STBY 
SW 
SXT 

TB 
T6D 
TC 
TIC 
TCE 
TCP 
TD&E 

TOP 
TELCOM 
TEMP 
TFF 
THC 
TIG 
TLI 
TM 
TMG 
TNK 
TOK 
TPF 
TPI 
TRNS 
TRUN 
TTC 
TTY 
TVC 

UID 
UDL 
UHF 
UNDKD 
USB 

VC 
VEl 
VGX 
VGY 
VGY 
VHF 
VLV 
VSM 

W6D 
WMS 
WT 

XFEED 
XMIT 
XMTR 

Y 
YTV 

Z 

GROUP 

SPACECRAFT OPERATIONAL DATA BOOK 
SOL.ENOID 
STANDARD OPERATING PROCEDURE 
SHUT-OFF VALVE 
SPACECRAFT PLANNING AND ANAL.YSIS 
SERVICE PROPUL.SION SYSTEM 
SUPERINTENDENT RANGE OPERATIONS 
SPACE SUIT COMMUNICATOR 
STANDBY 
SWITCH 
SEXTANT 

TIME 6ASE 
TO 6E DETERMINED 
TEST CONDUCTOR 
TELEMETRY AND COMMUNICATIONS 
CONDENSER EXHAUST TEMPERATURE 
THRUST CHAMBER PRESSURE 
TRANSPORTATION, DOCKING AND 
EJECTION 
TELEMETRY DATA PROCESSOR 
L.M EECOM 
TEMPERATURE 
TIME OF FREE FALL. 
THRUST AND CONTROLLER 
TIME OF IGNITION 
TRANSLUNAR INJECTION 
TELEMETRY 
THERMAL METEROID GARMENT 
TANK 
THRUST OKAY 
TERMINAL PHASE FINALIZATION 
TERMINAL PHAS~ INITIATE 
TRANSFER 
TRUNNION 
TRANSLATION THRUST CONTROL.L.ER 
TELETYPE 
THRUST VECTOR CONTROL 

UPIDOWN 
UPDATA LINK 
ULTRA HIGH FREQUENCY 
UNDOCK ED 
UNIFIED S-BAND 

VELOCITY COUNTER 
INERTIAL VELOCITY AT ENTRY 
VELOCITY TO BE GAINED X-AXIS 
VELOCITY TO BE GAINED Y-AXIS 
VEL.OCITY TO BE GAINED Z-AXIS 
VERY HIGH FREWUENCY 
VAL.UE 
VIDEO SWITCHING MATRIX 

WIDE-BAND DATA 
WASTE MANAGEMENT SYSTEM 
WEIGHT 

CROSSFEED 
TRANSMIT 
TRANSM ITTER 

YAW OR Y-AXIS 
YAW THRUST VECTOR 

Z-AXIS 
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SYMBOLS 

H 
DELTA VIN 
DELTA TB 
DELTA H 
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ALTITUDE 
DELTA VELOCITY IN INSERTION 
DELTA BURN TIME 
DEL TA AL T !TUDE 

MISSION REV DATE SECTION GROUP 
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APPENDIX C - CHANGE CONTROL 

CHANGE CONTROL 

1.0 INTRODUCTION 

1.1 PURPOSE 

THE PURPOSE OF THIS APPENDIX IS TO DELINEATE CHANGE CONTROL PROCEDURES FOR 
THE AS-505/106/LM-4 

MISSION RULES. THIS WILL INSURE THE PROPER COORDINATION OF CHANGES. PROVIDE 
A RECORD OF PROPOSED CHANGES (I NCLUD I.NG THE RAT 10NALE FOR MAK I NG THEM). AND 
WILL PROVIDE A MEANS FOR PROMULGATING INDIVIDUAL RULE UPDATES BETWEEN 
REVISIONS (INTERIM CHANGES). 

1.2 EFFECTIVITY 

APRIL 14. 1969 

2.0 CHANGE PROCEDURES 

2.1 SUBMISSION OF CHANGES 

2.1.1 

PROPOSED CHANGES ARE SOLICITED FROM ANY INDIVIDUAL OR ORGANIZATION HAVING A 
VALID INPUT. CHANGES ORIGINATING OUTSIDE THE FLIGHT CONTROL TEAM WILL BE 
SUBMITTED DIRECTLY TO THE ASSISTANT FLIGHT DIRECTOR (AFD). CHANGES 
ORIGINATING WITHIN THE FLIGHT CONTROL TEAM WILL dE SUBMITTED TO THE AFD VIA 
PRIME MISSION OPERATIONS CONTROL ROOM (MOCR) POSITION CONCERNED. 

FORMAT 

PERSONS DESIRING TO SUBMIT A PROPOSED CHANGE WILL COMPLETE ALL ITEMS ON THE 
FORM SHOWN IN FIGURE C-1 (FORM MUST BE TYPED). ADDITIONAL PAGES MAY BE USED 
IF THE SPACE PROVIDED IS NOT ADEQUATE. THE COMPLETED ORIGINAL FORM AND ONE 
COpy WILL THEN BE FORWARDED TO THE AFD. 

THE AFD WILL REVIEW THE FORM FOR COMPLETENESS AND PROPER MISSION RULE 
FORMAT. AND MAKE CORRECTIONS AS REQUIRED. THE ORIGINATOR WILL BE ADVISED OF 
ANY SUCH CHANGES. 

2.2 APPROVAL 

2.2.1 COORDINATION 

THE ORIGINATOR OF THE CHANGE MAY OBTAIN PRELIMINARY CONCURRENCES. THE AFD 
wILL. HOWEVER. OBTAIN FORMAL CONCURRENCES OR DISAPPROVALS (VERBALLY OR BY 
INITIATING) FROM THE NECESSARY PERSONNEL. VERBAL CONCURRENCES WILL BE 
INDICATED IN THE APPROPRIATE SIGNATURE BOX. 

2.2.2 SIGNOFF/DISAPPROVAL 

UPON OBTAINING THE REQUIRED CONCURRENCES OR NEGATIVE COMMENTS. THE AFD WILL 
PRESENT THE PROPOSED CHANGE TO THE FLIGHT DIRECTOR FOR FINAL APPROVAL OR 
DISAPPROVAL, THE AFD MAY SIGN OFF OR DISAPPROVE PROPOSED CHANGES IN THE 
ABSENCE OF THE FLIGHT DIRECTOR. 

2.2.3 DISAPPROVED CHANGES 

IF A CHANGE IS DISAPPROVED THE AFD WILL RETURN THE COpy TO THE ORIGINATOR, 
A COpy OF THE REQUESTED CHANGE WILL BE RETAINED FOR FUTuRE REFERENCE, 

2.3 PuBLICATION AND DISTRIBUTION OF INTERIM CHANGES 

INTERIM CHANGES WILL BE DISTRIBUTED VIA AN ABBREVIATED DISTRIBUTION LIST 
CONSISTING OF THE MISSION CONTROL TEAM. PERTINENT NASA ORGANIZATIONS. AND 
THE APPROPRIATE VEHICLE CONTRACTOR(S), 

3.0 REVISIONS 

3.1 DEVELOPMENT 

THE AFD WILL COMPILE THE EFFECTIVE INTERIM CHANGEs AND CORRECTIONs OF MINOR 
TYPOGRAPHICAL ERRORS INTO COMPLETE PAGE CHANGES TO THE BASIC DOCuMENT. 
("PEN AND INK" CHANGES MAY BE USED. TO CORRECT TYPOGRAPHICAL ERRORS IF 
THERE ARE NO OTHER CHANGES IN THE PAGE CONCERNED,) 

MISSION REV DATE SECTION GROUP PAGE 
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3.2 APPROVAL 

3.3 

SINCE ALL INTERIM CHANGES WILL HAVE RECEIVED. PRIOR CONCuRRENCES AND 
APPROVAL. ONLY THE FLIGHT DIRECTOR (OR THE AfD IN THE FLIGHT DIRECTOR'S 
ABSENCE) WILL BE REQUIRED TO APPROVE REVISIONS. 

PUBLICATION 

3.3.1 SCHEDULE 

REVISIONS WILL BE MADE ON AN "AS REQUIRED" BASIS. 

3.3.2 DISTRIBUTION 

REVISIONS WILL BE PRINTED AND DISTRIBUTED THROUGH THE NORMAL ADMINISTRATIVE 
CHANNELS. 

NASA-MPNNED SPACECRAFT CENTER 
MISSION RULE REQUEST/REVISIa-< 

DATE ____ '--

REV RULE PHASE RULING ;.OTES/COt'~'ENTS 

I I 
RATIONALE: C NEil TECHNICAL DATA o CLARIFICATIa-< o TYPOGRAPHI CAL ERROR 

ORIGIrlATOR: I APPROVED: APPR0VED: 
NAt'E ORGPNI ZATIa-< EXT I "'C0:;;:GN:;:;;-:I Z;-;PN;';':T~BRPN::7.7CH;:;-:-CH;::';';'IE;:-;F~1 FLl GHT DI RECT JR 

Afo: ___ 1 ~SE: ___ I FIOO: ___ J GUIIXi: __ 1 RETRS: __ 1 G'.C: __ _ EECOM: __ \Ol11ER: __ 

FIGURE C-l.- MISSION RULE CHANGE REQUEST FORM. 

MISSION REV DATE SECTION GROUP PAGE 
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