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PREFACE

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 HAVING 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:

AN

CHRISTOPyéﬁ’c. KRAFT, JR.
DIRECTOR”OF FLIGHT OPERATI s
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! INTRODUCTION & PURPOSE !

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTROL PERSONNEL WITH GUIDELINES
TO EXPEDITE THE DECISION=MAKING PROCESSs THE RULES ARE BASED ON AN ANALYSIS OF MISSION E£QUIPMENT
CONFIGURATIONs» SYSTEMS OPERATIONS AND CONSTRAINTS» FLIGHT CREW PROCEDURES» AND MISSION
OBJECTIVESe THE DIRECTOR OF FLIGHT OPERATIONSs MANNED SPACECRAFT CENTERs HOUSTONs TEXASs HAS THE
OVERALL RESPONSIBILITY FOR THE PREPARATIONs CONTENTS»s AND CONTROL OF THE FLIGHT MISSION RULESe

MISSION RULES CAN BE CATEGORIZED AS GENERAL AND SPECIFICe 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
FOLLOWS ===

Ae THE CONDITION/MALFUNCTION COLUMN DEFINES THE FAILURE.
Be THE PHASE COLUMN IDENTIFIES THE TIME INTERVAL IN WHICH THE CONDITION/MALFUNTION OCCURSe

Ce THE RULING COLUMN DEFINES FLIGHT CONTROLLER ACTION AND/OR PROCEDURES THAT MuST BE
ACCOMPLISHED AS A RUSULT OF THE CONDITIONs

De THE CUES/NOTES/COMMENTS COLUMN PROVIDES THE FLIGHT CONTROLLER WITH ADDITIONAL INFORMATION
CONCERNING THE CONDITION/MALFUNCTION AND/OR RULINGe

MISSION REV | DATE SECTION GROUP PAGE
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! OMSF GENERAL RULES !

MISSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWN»s FLIGHT» RECOVERY» AND DURING PRELAUNCH
TESTS WHEN APPLICABLE. FOR A LUNAR LANDING MISSION» RULES WILL BE APPLICABLE WUNTIL RELEASE OF
THE FLIGHT CREWs FLIGHT HARDWAREs AND LUNAR SAMPLESs WHICHEVER OCCURS LATER,

THE DIRECTOR OF FLIGHT OPERATIONS AND THE DIRECTOR OF LAUNCH OPERATIONS OR THEIR ODESIGNATEW
REPRESENTATIVE WILL INSURE COORDINATION OF THEIR RESPECTIVE MISSION RULE GHANGES WITH THE
MISSION DIRECTOR AND OTHER APPROPRIATE ORGANIZATIONSs

FOLLOWING THE CDDT OR FRTs WHICHEVER OCCURS FIRST» MISSION DIRECTOR APPROVAL AND CONCURRENCE
WILL BE REQUIRED ON ALL RULES CHANGES AFFECTING SAFETYy ACCOMPLISHMENT OF TEST OBJECTIVESS
DEVIATIONS FROM THE NOMINAL MISSION AND ~ PRELAUNGH CONSTRAINTSe CONCURRENCE MAY BE OBTAINED
VERBALLY IF TIME CONSIDERATIONS SO DICTATEs

DURING THE CCNDUCT OF THE MISSIONs THE MISSION DIRECTOR wlLlL BE ADVISED OF ALL RECOMMENDATIONS
THAT INVOLVE CHANGES TO=-=~MISSION OBJECTIVESs MISSION KULESs FLIGHT PLAN CONTENT» OR
LAUNCH/FLIGHT SAFETYe

WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITYs THE COMMAND PILOT, THE LAUNCH DIRECTORs FLIGHT
DIRECTORs DOD MANAGER FOR MSF SUPPORT OPERATIONS» AND THE MISSION DIRECTOR MAY TAKE OR RECOMMEND
ANY ACTION REQUIRED FOR OPTIMUM CONDUCT OF THE MISSION

THE COMMAND PILOTs SPACECRAFT TEST CONDUCTORs LAUNCH VEMICLE TEST CONDUCTORs SPACE VEHMICLE TEST
SUPERVISOR» LAUNCH OPERATIONS MANAGER» LAUNCH DIRECTORs FLIGHT UIRECTORs DOD MANAGER FOR -MANNED
SPACE FLIGHT SUPPORT OPERATIONSs OR THE MISSION DIRECTOR MAY REQUEST A HOLD FOR CONDITIONS
WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY.

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 DIRECTORs THE LATTER TWO WILL KEEP THE MISSION DIRECTOR FULLY [NFORMED OF
PROBLEMS AND PROPOSEL SOLUTIONSs DURING THE FLIGHT PHASE OF OPERATIONSs SIMILAR SUPPORT AS
REQUIRED WitL BE PROVIDED TO THE FLIGHT DIRECTOR AND THE MSC DIRECTOR OF FLIGHT OPERATIONSs THE
MISSION DIRECTOR Wikl BE KEPT FULLY INFORMED BY THESE INDIVIDUALS OF PROBLEMS AND PROPOSED
SOLUTIONS DURING THE APPLICABLE PHASES OF THE MISSIONe

WHEN TIME PERMITSs THE FAILURE OF A MANDATORY OR HIGHLY DESIRABLE ITEM wlLk BE REPORTED TO THE

MISSION DIRECTOR BY THE LAUNCH DIRECTOR OR THE FLIGHT DIRECTORe THE INITIAL REPORT wikk INCLUDE

THE POSITION OR FACILITY THAT DETECTED THE MALFUNTIONe SUBSEQUENTLYs THE MISSION DIRECTOR wWIkL

EE %?FgngEogg ESTIMATED TIME TO REPAIR AND RECOMMENDED PROCEEDs HOLD» RECYCLEs» OR SCRYB ACTION
L]

MISSTION REV] DATE SECTION GROUP PAGE
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1~13

I=14

1~15

I~l6

1-17

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 WINDOWs THE MISSION DIRECTOR MAY PROCEED WITH THE LAUNCH AFTER APPROPRIATE
COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERSe GENERALLY THE LOSS OF A
MANDATORY ITEM WILL RESULT IN A SCRUBe

AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTORs ONLY THE MISSION DIRECTOR MAY SCRUB
THE MISSIONe FURTHERs THE MISSION DIRECTOR RETAINS THE PRIMARY AUTHORITY TO DOWNGRADE A
MANDATORY ITEMe THIS AUTHORITY SHALL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTER APPROPRIATE
RECOMMENDATIONS FROM THE PROGRAM MANAGERS» LAUNCH DIRECTORs AND FLIGHT DIRECTORs

CONSIDERATION WILL BE GIVEN TO THE REPAIR OF ANY HIGHLY DESIRABLE ITEMs BUT IN NO CASE WILL THE
LAUNCH BE SCRUBBED FOUR ANY SINGLE HIGHLY DESIRABLE ITEMe IF TWO OR MORE HIGHLY DESIRABLE ITEMS
FAIL AND/OR OTHER AGRAVATING CIRCUMSTANCES OCCURs THE MISSION DIRECTOR MAY SCRUB THE MISSION
AFTER COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERSe

THE COUNTDOWN WILL NOT BE HELD NOR THE LAUNCH SCRUBBED FOR FAILURE OF DESIRABLE ITEMSe

WHENEVER POSSIBLEs THE LAUNCH SITE AND MCC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRING
PRICR TO LIFTOFFs IF THE MCC LOSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUT» THE MCC
WILL CONTINUE ON THE LAUNCH SITE READOUTe THIS IS TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS
(LISTED IN THE FLIGHT MISSION RULES) UPON WHICH MISSION RULES ACTION IS TAKENe IN THIS CASEs A
HOLD MAY BE CALLED TO EVALUATE THE PROBLEMs

THE COUNTDOWN WILL CONTINUE WHERE POSSIBLE CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLEMs

WHERE POSSIBLE» ALL MANUAL ABORT REQUESTS FROM THE GROUND DURING FLIGHT WILL BE BASED ON TWO
INDEPENDENT INDICATIONS OF THE FAILUREe CREW ABORT ACTION WILL NORMALLY BE BASED UPON TWO CUESS

PRIOR TO LIFTOFFy THE DIRECTOR OF LAUNCH OPERATIONS WILL BE RESPONSIBLE FOR ALL ACTIONS IN THE
EVENT OF LAUNCH SITE EMERGENCIESs EXCEPT FOR RECOVERY OPERATIONS - OF SPACECRAFT AND CREW
RESULTING FROM A PAD ABORTs '

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

MISSION REV ]| DATE SECTION GROUP PAGE
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I-19

1=20

1-21

1=-22

1=24

1-25

1=25

1=27

I-28

FROM LIFTOFF TO TOWER CLEARs THE LAUNCH DIRECTOR AND FLIGHT DIRECTOR WILL HAVE CONCURRENT
RESPONSIBILITY FOR SENDING AN ABORT REQUESTe THE CRITERIA FOR SENDING AN ABORT REWUEST DURING
TH1S PERIOD WILL BE ESTABLISHED IN THE LAUNCH AND FLIGHT RULES RESPECTIVELY.

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

IN THE EVENT OF NON=CATASTROPHIC SPACE VEMICLE COLLISION WITH THE UMBILICAL TOWER OR CTHER
CONTINGENCIES WHICH DO NOT REQUIRE IMMEDIATE ACTIONs THE LAUNCH OPERATIONS MANAGER wILL CONTINUE
TO EVALUATE THE EXTENT OF THE DAMAGE AND PROVIDE INFORMATION TO THE FLIGHT DIRECTOR FOR ANY
ACTION NECESSARY AFTER UMBILICAL TOWER CLEARANCE.

COMPLETE GROUND CONTROL OF THE SPACE VEHICLE PASSES TO THE FLIGHT DIRECTOR WMEN THE SPACE
VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL TOWERe

IN THE MCCs THE FLIGHT DIRECTORes FLIGHT DYNAMICS OFFICER AND BOOSTER SYSTEMS ENGINEER wILL HAVE
THE CAPABILITY TO SEND AN ABORT REQUEST SIGNAL. THE CRITERIA FOR SENDING AN ABORT REWUEST WILL
BE ESTABLISHED IN THE FLIGHT RULES.

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

FLIGHT CREW SAFETY SHALL TAKE PRECEDENCE OVER THE ACCOMPLISHMENT OF MISSION OBJECTIVESe

IN THE EVENT OF COMMUNICATIONS LOSS BETWEEN THE MANNED SPACE FLIGHT NETWORK AND THE SPACECRAFT»
;HEECOMMAND PILOT WILL ASSUME RESPONSIBILITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE FLIGHT
ULESe

THE FLIGHT DIRECTORsy THROUGH THE RECOVERY COORDINATORs Wiklk PROVIDE THE DOV MANAGER FOR MANRNED
SPACE FLIGHT SUPPORT OPERATIONS THE PREDICTED LOCATION AND TIME OF SPLASHDOWNS

THE DOD MANAGER FOR MANNED SPACEFLIGHT SUPPORT OPERATIONS IS RESPONSIBLE FOR RECOVERY AND
COMMAND AND CONTROL OF DOD RECOVERY FORCESs RECOMMENDATIONS® GUIDELINES AND REQUIREMENTS® AS SET
FORTH BY NASAy wWllLkL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF THE FLIGHT CREW AND
SPACECRAFT.

THE APOLLO MISSION DIRECTOR IS RESPONSIBLE FOR THE BIOCONTAINMENT OF ALL LUNAR EXPCSED
MATERIALSs LUNAR SAMPLESs AND LUNAR CREWS FROM THE COMPLETION OF PRELAUNCH MICROBIAL SAMPLING
UNTIL RELEASE OF ASTRONAUTS® SAMPLESs AND MISSION=RELATED EWUIPMENTs

RULE NUMBERS 1~29 THROUGH
1=35 ARE RESERVED.

MISSION REV |DATE SECTION GROUP | PAGE
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e e o gt e e o

! DEFINITIONS !

o i e 2 st o e O

REDLINE===~A REDLINE VALUE IS A MAXIMUM AND/OR MINIMUM LIMIT OF A CRITICAL PARAMETER NECESSARY TO
IDENTIFY VEHICLEs SYSTEMy AND COMPONENT PERFORMANCE AND OPERATION. REDLINE VALUES WILL BE
ESTABLISHED SUCH THAT FURTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT COULD LEAD TO A FAILURE TO
ACCOMPLISH THE PRIMARY MISSIONe

REDLINE FUNCTION==-A REDLINE FUNCTION IS A PARAMETER THAT HAS BEEN [IDENTIFIED TO MONJTOR THE
FUNCTIONING OF A UNIT TO INSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT 1S ACCEPTABLE TO MEET
THE PRIMARY MISSIONe REDLINE FUNCTIONS ARE MANDATORYe

PRIMARY OBJECTIVE===A STATEMENT OF THE PRIMARY PURPOSE OF FLIGHTe WHEN USED IN CENTER CONTROL
DOCUMENTATION THE PRIMARY OBJECTIVE MAY BE AMPLIFIED BUT NOT MODIFIEDs DETAILED TEST OBJECTIVES
wilL BE GENERATED AND AMPLIFIED TO FULFILL EACH MISSION OBJECTIVEs

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

MANDATORY DETAILED TEST OBJECTIVE===A PRINCIPAL DETAILED TEST OBJECTIVE WHICH MUST B8E
SATISFACTORILY COMPLETED ON THE ASSIGNED MISSIONe FAILURE TO DO $O WOULD UNDULY COMPROMISE
SUBSEQUENT FLIGHT SCHEDULES AND/OR REQUIRE SUBSEQUENT SPACE VEHICLE RECONFIGURATION.

SECONDARY DETAILED TEST OBJECTIVE===A DETAILED TEST QBJECTIVE WHICH WOULD PROVIDE SIGNIF ICANT
DATA OR EXPERIENCE BUT WHICH IS NOT A PREREQUISITE TO THE LUNAR LANDING MISSIONs

MANDATORY (M)===A MANDATORY ITEM 1S A SPACE VEHICLE OR OPERATIONAL SUPPORT ELEMENT THAT IS
ESSENTIAL FOR ACCOMPLISHMENT OF THE PRIMARY MISSIONs WHICH INCLUDES PRELAUNCHs FLIGHT» AND
RECOVERY OPERATIONS THAT INSURE CREW SAFETY AND EFFECTIVE OPERATIONAL CONTROL As WELL As THE
ATTAINMENT OF THE MANDATORY DETAILED TEST OBJECTIVES,

HIGHLY DESIRABLE (HD)===A HIGHLY DESIRABLE ITEM IS A SPACE VERICLE OR OPERATIONAL SUPPORT
ELEMENT THAT SUPPORTS AND ENHANCES THE ACCOMPLISHMENT OF THE PRIMARY MISSION AND 1S ESSENTIAL
FOR THE ACCOMPLISHMENT OF THE PRINCIPAL DETAILED TEST OBJECTIVESs

DESIRABLE (D)===A DESIRABLE ITEM 1S A SPACE VEHICLE ELEMENT OR OPERATIONAL SUPPORT ELEMENT THAT
1S NOT ESSENTIAL FOR THE ACCOMPLISHMENT OF THE PRIMARY MISSIONe

PROCEED===CONTINUE IN ACCORDANCE WITH PRESCRIBED COUNTDOWN PROCEDURESe

HOLD===INTERRUPTION OF THE COUNTDOWN FOR UNFAVORABLE WEATHERs REPAIR OF HARDWAREs OR CORRECTION
OF CONDITIONS UNSATISFACTORY FOR LAUNCH OR FLIGHT

MISSION REV [DATE SECTION GROUP PAGE
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=54

=56

1=57

COUNTDOWN===THE PERIOD OF TIME STARTING WITH LAUNCH VEHICLE POWER UP FOR THE LAUNCH (OK
SIMULATED LAUNCH) WHICH INCLUDES SERVICE STRUCTURE REMOVAL» LAUNCH VEMICLE CRYOGENIC TANKINGs
SPACECRAFT CLOSEOUT» AND TERMINAL COUNT.

HOLD~POINT==~A PREDETERMINED POINT WHERE THE GOUNTDOWN MAY BE CONVENIENTLY INTERRUPTED.

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

SCRUB=w=wTHE LAUNCH IS POSTPONED.

CUTOFFw===THE AUTOMATIC OR MANUAL COMMAND TO STQP THE LAUNCH SEQUENCE AFTER INITIATION OF THE
P TAUTOMATIC LAUNCH SEQUENCE STARTo!!

LIFTOFF==~THE EVENT DETERMINED BY THE INSTRUMENTATION UNIT UMBILICAL DISCONNECT SIGNAL AND 1S
THE POINT IN TIME WHEN PLUS TIME COMMENCES,

ABORT~=~MISSION TERMINATION BY UNSCHEDULED INTENT!ONAL SEPARATION OF THE SPACECRAFT FROM THE
LAUNCH VEHICLE PRIOR TO ORBITAL INSERTION.

EARLY MISSION TERMINATION=== UNSCHEDULED INTENTIONAL MISSION TERMINATION AT OR AFTER ORBITAL
INSERTION

MEASUREMENT=w=A MEASUREMENT IS A SPECIFIC DATA CHANNEL OF INSTRUMENTATION MONITORING A SINGLE
FUNCTICNe

INSTRUMENTAT JON===~INSTRUMENTATION IS THE EQUIPMENT THAT ACQUIRESs TRANSMITS AND MONITORS DATA
FOR PERFORMANCE EVALUATION OF SPACE VEHICLE AND OPERATIONAL SUPPORT ITEMS.

MISSION PERIOD TERMINATION (LUNAR LANDING MISSION)=== MISSION PERIOD TERMINATION OCCURS UPON THE
RELEASE OF THE FLIGHT CREW» FLIGHT HARDWARE» . OR RELEASE OF THE LUNAR SAMPLES TO APPROVED
PRINCIPLE INVESTIGATORSy WHICHEVER OCCURS LATER.

MISSION REV | DATE SECTION GROUP PAGE
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l=2

1=-3

1-5

1=7

1-8

1-9

' GENERAL !

THE FLIGMT MISSION RULES OUTLINE PREPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT OF
REAL=TIME RATIONALIZATION REQUIRED WHEN NON=NOMINAL SITUATIONS OCCUR DURING THE TERMINAL
COUNTDOWNs THE FLIGHT PHASEs AND RECOVERY OPERATIONSe

WHENEVER POSSIBLEs 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 MAS ADEQUATE INSTRUMENTATION AND THAT APPLICABLE SPACECRAFT COCKPIT
READOUTS ARE OPERATIONAL.

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 ’ )

WHEN A CONFLICT OF FLIGHT PLAN ACTIVITIES OCCURSs THE FLIGHT DIRECTOR WILL ODETERMINE THE
PRIORITY OF ACTIVITIES.

IN SOME INSTANCESs THE SPECIFIC MISSION RULES MAY DEVIATE FROM THE GENERAL GUIDELINES CONTAINED
IN PART I OR FROM THESE GENERAL RULESs THE SPECIFIC MISSION RULE WILL APPLY IN ALL CASES» AND
THE DEVIATIONS FROM THE GENERAL GUIDELINES WILL BE NOTED.

THE FLIGHT DIRECTOR MAYs AFTER ANALYSIS OF THE FLIGHTs <CHOOSE TO TAKE ANY NECESSARY ACTION
REQUIRED FOR THE SUCCESSFUL COMPLETION OF THE MISSIONe

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. :

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 SYSTEMSe

UNLESS STATED OTHERWISEs MANDATORY AND HIGHLY ODESIRABLE INSTRUMENTATION REQUIREMENTS ARE
SATISFIED BY EITHER ONBOARD OR PCM CAPABILITY.
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ITEM

i=10

1-13

1=14

i=15

MANDATORY SPACE VEHICLE INSTRUMENTATION FOR THE PURPOSES OF FLIGHT MISSION . RULES MUST BE IN
CONSONANCE WITH THE FOLLOWING CRITERIA=== (REFERENCE OMSF GENERAL RULE 1=42),

As REQUIRED TC INSURE FLIGHT CREW SAFETYs

Be REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORfS.

Ce REQUIRED TO IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATION.
De REQUIRED TO MAKE DECISION TO CONTINUE TO THE NEXT MISSION PHASE.

THE MANDATORY INSTRUMENTATION LISTINGS 1IN THIS DOCUMENT WILL BE CROSS~REFERENCED TO THE

/APPROPRIATE MISSION RULE MEETING THE ABOVE CRITERIAe

THE CRITERION FOR CATEGORIZING INSTRUMENTATION AS HIGHLY DESIRABLE IN THE FLIGHT MISSION RULES
1S ANY INSTRUMENTATION REQUIRED FOR NORMAL SYSTEMS MANAGEMENT OR REWUIRED FOR FLIGHT CONTROL
DECISIONS NOT IN THE MANDATORY CATEGORYs

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,

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.

THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETYs

IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE MSFN AND THE S/Ce¢ THE COMMAND PILOT WILL
ASSUME RESPONSIBILITY OF MISSION DIRECTION WITHIN THE FRAME WORK OF THE MISSION RULESe

RULE NUMBERS 1=16 THROUGH
123 ARE RESERVED.
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1=24

1=25

1=26

1=27

1-28

1=29

1=31

1=-32

t DEFINITIONS !

ASAP===AS SOON AS PRACTICABLE (IeEes AS SOON AS POSSIBLE AND REASONABLE).

PTP=m=mA 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.

ATPwme AN ' TALTERNATE TARGET POINT!! IS A STRATEGICALLY LOCATED SET OF COQRDINATES CHOSEN TO
PROVIDE ‘A SPACECRAFT TARGET POINT MIDWAY BETWEEN PTP'Se

NEXT BEST PTP===pA 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 CONDITIONSe THE MISSION WILL NOT PRODEED TO THE NEXT
PHASE UNLESS SPECIFICALLY NOTED.

REENTER ASAP===REENTER AS SOON AS PRACTICABLE (IeEss AS SOON AS POSSIBLE AND REASONABLE).

TERMINATE ASAP===REENTER WITH THE MINIMUM TRIP TIME TO AN UNSPECIFIED LANDING AREA.

CRITICAL MANEUVERS~=~FOR THE PURPOSE OF MISSION RULE ACTIONsy CRITICAL MANEUVERS ARE DEFINED AS
THOSE MANEUVERS REQUIRED TO INSURE CREW SAFETYe THE VIOLATION OF PROPULSION SYSTEM LIMITS WILL
BE ACCEPTED AS NECESSARY FOR SUCH BURNSe ALL MANEUVERS ARE CONSIDERED <CRITICAL EXCEPT LOIl»
LOI2y» PLANE CHANGEs DOls AND MCC'S NOT REQUIRED FOR ENTRY CORRIDOR CONTROLs

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

EARLY STAGING===UNSCHEDULED SEPARATION OF THE S$-IvB STAGE FROM THE S=Il STAGEs

MISSION REV §DATE SECTION GROUP PAGE
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1-33

1=34

1=35

1=36

1-37

A
Be
Ce
Ds
Ee
Fe
Ge
He

Te

Ke

Le

Me

Ne

CONTINGENCY ORBIT INSERTION (COI)=== AN SPS PROPULSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT (HP GREATER THAN OR EQUAL TO 75 NM) IN THE EVENT OF AN SLV FAILURE OCCURRING
IMMEDIATELY PRIOR TO INSERTIONs OR IN THE EVENT OF DEGRADED SLV PERFORMANCE.

$=IVB DESTRUCT PACKAGE SAFING=~==~THE EMERGENCY DESTRUCT PACKAGE 1S SAFED BY THE RSO TRANSMITTING
A COMMAND WHICH PERMANENTLY REMOVES POWER FROM THE RANGE SAFETY RECEIVERSe

5~1VB SAFING=~==A PASSIVATION SEQUENCE IN WHICH S=1vB LOXs LH2» AND HIGH PRESSURE SPHERES ARE
DEPLETED.

PRELAUNCH PHASE (PRELN)===THE TIME INTERVAL FROM THE COMPLETION OF THE FLIGHT READINESS REVIEW
TO LIFTOFF e

FLIGHT PHASE===THE INTERVAL FROM LIFTOFF THROUGH SPLASHDOWNe FOR MISSION RULE PURPOSES THE
FLIGHT PHASE 1S FURTHER SUBDIVIDED AS SHOWN BELOW===

LAUNCH PHASE~-= FROM LIFTOFF THROUGH INSERTION (TB1l THROUTH TB&4).

EARTH ORBIT PHASE=~=FROM INSERTION THROUGH S=IVB CUTOFF FOR TRANSLUNAR INJECTION (TLI)e

TDGE PHASE~=~=FROM CSM/S=IVB SEPARATION THROUGH LM EJECTION FROM SLA.

TRANSLUNAR COAST PHASE~==FROM $~1V8 CUTOFF FOR TLI THROUGH LOIl CUTOFF.

DOCKED PHASE==-THE TIME INTERVALS DURING WHICH THE LM AND CSM ARE DOCKED.

LUNAR ORBIT PHASE=-~FROM LOI1 CUTOFF TO UNDOCKING AND. FROM REDOCKING TO TEI CUTOFFa

UNDOCKED PHASE~==THE TIME INTERVAL BETWEEN LM AND CSM UNDOCKING UNTIL THE LM DOI MANEUVER.

DOl PHASE===THE TIME INTERVAL FROM THE DOl MANEUVER TO THE INITIATION OF THE PDI MANEUVER.

POWERED DESCENT===THE TIME INTERVAL FROM THE INITIATION OF THE PDI MANEUVER TO TOUCH DOWNe
1s PDI TO PDI +5===DURING THIS TIME PERIOD THE LM CAN ABORT THE POWERED DESCENT

?mgsgigohTTO ORBIT USING THE DPS ONLY AND RETAIN THE DESCENT STAGE AFTER

2e PDI +5 TO LO GATE=~~LO GATE IS THE POINT AT WHICH THE CREW TAKES OVER AND
MANUALLY FLIES THE DESCENT.

3¢ LO GATE TO TOUCH DOWN==~THE TIME INTERVAL FROM CREW TAKEOVER (APPROXIMATELY
500 FT ALTITUDE) TO LANDINGs

. LUNAR STAY PHASE===THE TIME INTERVAL FROM TOUCHDOWN UNTIL LIFTOFFe

EVA==~=THE TIME INTERVAL FROM LM DEPRESSURIZATION UNTIL LM REPRESSURIZATION.

ASCENT PHASE===THE TIME INTERVAL FROM LIFTOFF TO LM INSERTION INTO LUNAR ORBITe

RENDEZVOUS~==THE TIME INTERVAL FROM INSERTION INTO LUNAR ORBIT AFTER 'ASCENT OR AFTER AN
ABORTED DESCENT UNTIL CSM/LM DOCKINGe FOR AN ALTERNATE MISSION WHICH DOES NOT INCLUDE A
LUNAR LANDING IT IS THE TIME FROM THE CSM PRE=-DOl SEPARATION MANEUVER THROUGH CSM/LM
DOCKINGs

TRANSEARTH COAST PHASE~=~FROM TEI CUTOFF TO CM/SM SEPARATION,

ENTRY PHASE=~=~FROM CM/SM SEPARATION TO SPLASHDOWNe

IAPOLLO 11 fA  PB/20/69 JGENERAL DEFINITIONS
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L~38

1=39

1=40

1=41

1=42

RECOVERY PHASEw==«THE TIME INTERVAL FROM SPLASHDOWN TO DELIVERY OF THE FLIGHT CREW AND SPACECRAFT
TO DESIGNATED LAND BASED INSTALLATIONSs

REENTRY DEFINITIONS===
Ae AUTOMATIC~=-REENTRY CONTROLLED BY CMC WHICH OUTPUTS BANK ANGLE COMMAND TO THE RCSe

Be CLOSED LOOP==~REENTRY CONTROLLED B8Y THE CREW MANUALLY FLYING BANK ANGLE MODULATION USING
CMC ENTRY PROGRAM QUTPUTSe

Ce OPEN LOOP REENTRY===REENTRY CONTROLLED BY THE CREW USING SPACECRAFT DISPLAYS AND FLYING==~
le BANK ANGLE (RR 0=90) AND RETRB (RL 0=901),
2e¢ 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.)
3e ROLLING REENTRY===MAINTAIN CONSTANT 18 DEGREES PER SECOND ROLL RATEs
4a  EMS RANGING===CONSTANT BANK ANGLE 1S HELD TO 1Gs THEN THE RANGE TO GO DISPLAY
AND THE RANGE POTENTIAL LINES ARE COMPARED TO MODULATE THE BANK ANGLEs AT
RETRB THE PRESENT BANK ANGLE 1S REVERSEDe
De CONSTANT G ENTRY~==CREW CONTROLS THE BANK ANGLE TO MAINTAIN A SPECIFIED G LEVEL.
Es EMS REENTRY===CREW CONTROLS THE BANK ANGLE TO MAINTAIN A CONSTANT G WUNTIL VELOCITY LESS
THAN 259500 FPSe THE EMS IS THEN USED TO CONTROL RANGE BY NULLING THE DIFFERENCE BETWEEN

THE RANGE TO GO COUNTER AND THE RANGE POTENTIAL GUIDELINESe ALL MANEUVERS ARE OVERRIDDEN
AS NECESSARY TO PREVENT AN ONSET OR OFFSET VIOLATION.

ALTERNATE MISSION~=~ANY DEVIATION FROM THE NOMINAL MISSION TIMELINE WHERE FURTHER MISSION
OBJECTIVES ARE CONSIDERED BEFORE THE END OF THE MISSION.

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 CHOICEe

SL{NGS?OT MANEUVER===USE OF RESIDUAL S=~IVB PROPELLANTS TO ACHIEVE IN THE FOLLOWING ORDER OF
PRIORITYm==

ls A REDUCTION IN THE PROBABLITY OF $=1vB AND SPACECRAFT RECONTACT.
2. A REDUCTION IN THE PROBABILITY OF S=1vB EARTH IMPACT.
3e A REDUCTION IN THE PROBABILITY QF S=IVB LUNAR I[MPACT.

APOLLO 11 A /20769 |GENERAL DEFINITIONS
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1=~43

LUNAR ABORT MODES AFTER EARLY LOIl SHUTOFF
Ae DPS
le MODE;I--- SHUTOFF OCCURS FROM LOI1 + 0 SEC TO LOI1 + 104 SECe
DIRECT RETURN BURN AT APPROXIMATELY LOIl + 2 HRSs
2¢ MODE~II=== SHUTOFF OCCURS FROM LOI1 + 104 SEC TO LOIl + 170 SEC.

TWO IMPULSE WITH FIRST BURN AT APPROXIMATELY LOI1l + 2 HRS AND SECOND BURN AT
PERICYNTHION

3¢ MODE~IIJ=w== SHUTOFF OCCURS FROM LOI1 + 170 SEC TO NOMINAL LOIl SHUTOFF.
TEL AT APPROXIMATELY LOI1 4+ 15 HRS (NEXT PERICYNTHION}.

. NOTE
THE SHUTOFF TIMES ARE BASED ON A NOMINAL TRAJECTORY
UP TO SHUTOFF. HANDOVER BETWEEN MODES Is Il AND
IIT 1S A FUNCTION OF ACCUMULATED LOI1 DELTA VELOCITY.
Be SPS (DOCKED) === SHUTOFF OCCURS FROM LOI1l + O SEC TO LOI1l + 170 SEC.

~RESTART AT LOIl1 + 15 MINUTES FOR A DIRECT RETURN,

RULE NUMBERS 1l=44 THROUGH
1=47 ARE RESERVEDs

NEXT
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1=48

1=49

' CRITERIA FOR TARGET POINT SELECTION !

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

PRIORITY

ACCEPTABLE LAND MASS CLEARANCE 1
ACCEPTABLE WEATHER CONDITIONS FOR RECOVERY OPERATIONS 2

AND CM STRUCTURAL INTEGRITY

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

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
8

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

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

#OR FINAL MCC MANEUVER

LUNAR RETURN ENTRY RANGE PRIORITY=== THE RELATIVE ENTRY RANGE (400,000 FEET TO SPLASH) PRIORITY
1S AS FOLLOWS===

Ae 1200 = 1400 NM (NOMINAL)
Be 1400 = 1800 NM {USED TO AVOID WEATHER VIOLATIONS IN PRIORITY A}
Co 1800 = 2500 NM (USED TO AVOID EXTREME WEATHER VIOLATIONS IN PRIQRITY A AND Bs)

RULE NUMBERS 1=50 THROUGH
1=-55 ARE RESERVED.
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1=57

1-58

1=59

' PRELAUNCH RULES !

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 ITEMs PRIOR TO T=1 MINy FAILURES OF
MANDATORY ITEMS WILL BE CONFIRMED PRIOR TO REQUESTING A HOLD OR A CUTOFF, AFTER T=1 MINs CUTOFF
WILL BE REQUESTED FOR MANDATORY ITEMS WITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAININGs AT
T=20 SECy ALL MANDATORY ITEMS WILL REVERT TO HIGHLY DESIRABLE UNLESS SPECIFICALLY DESIGNATED AS
MANDATORY TO L/Oe« REFERENCE THE LAUNCH MISSION RULES DOCUMENT FOR SPECIFIC PROCEDURESe

HIGHLY DESIRABLE = THE COGNIZANT FLIGHT CONTROLLER WILL NOTIFY THE FLIGHT DIRECTOR IN CASE OF A
LOSS OR A FAILURE OF A HIGHLY DESIRABLE ITEM{(S)e A HOLD MAY BE CALLED BY THE FLIGMT DIRECTOR TO
REPAIR THIS ITEM{S) WHEN IT IS CONVENIENT AND IF THE ESTIMATED TIME TO REPAIR OR REPLACE THE
ITEMIS) 1S ACCEPTABLEe ALL HIGHLY DESIRABLE ITEMS REVERT TO DESIRABLE AFTER AUTO SEQUENCE STARTs

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 OPERATIONSa

MANUAL CUTOFF WILL NOT BE ATTEMPTED FROM T=11 SECONDS (ENGINE_IGNITION) 7O T=0s

RULE NUMBERS 1-60 THROUGH
1-65 ARE RESERVED.
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1=66

1=67

1-68

1-69

1=-70

1=71

1-72

1-73

' LAUNCH ABORTS !

ABORT REQUEST COMMANDS ARE COMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT
REQUEST LIGHT ON THE COMMAND PILOT'S PANELe« 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 MISSIONe
THE GROUND WILL USE TWO INDEPENDENT CUES PRIOR TO TRANSMITTING ‘''ABORT REQUESTe'' ADDITIONAL
CUES FOR THE CREW WILL COME FROM ONBOARD INDICATIONS

ABORT ACTION CAN BE INITIATED ONLY BY THE CREW OR THE EDSs

WHENEVER POSSIBLEs ALL ABORTS AND EARLY MISSION TERMINATIONS WILL BE TIMED FOR A WATER LANDINGs

THE FLIGHT DIRECTOR WILL INITIATE THE ABORT REQUEST FOR SPACECRAFT SYSTEM MALFUNCTIONSe

THE FLIGHT DYNAMICS OFFICER WILL INITIATE THE ABORT REQUEST COMMAND DURING THE FLIGHT PHASE IF
THE SPACE VEHICLE EXCEEDS THE FLIGHT DYNAMICS ENVELOPE.

THE BOOSTER SYSTEMS ENGINEER WILL INITIATE THE ABORT REQUEST COMMAND BASED UPON LAUNCH VEHICLE
TIME=CRITICAL SYSTEMS MALFUNCTIONS THAT WOULD NOT ALLOW A SAFE INSERTION OR CONTINUATION TO A
FLIGHT DYNAMICS LIMIT LINE,

THE ONLY KSC POSITION THAT WIlLk HAVE ABORT REQUEST CAPABILITY IS THE LAUNCH OPERATIONS MANAGERSs
THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FRUM THE TIME THE LAUNCH ESCAPE SYSTEM
IS ARMED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOWERe PRIOR TO TRANSFER OF CONTROL TO THE FLIGHT ODIRECTORs THE LAUNCH OPERATIONS MANAGER WwiLL
INITIATE THE ABORT REQUEST COMMAND FROM KSC BASED ON THE CRITERIA DEFINED 1IN THE LMRDs THESE

INCLUDE ===

Ae MAJOR STRUCTURAL FAILURE OR EXPLOSIONe
Be NEGATIVE VERTICAL MOTION

Co  UNCONTROLLABLE VEHICLE TILTINGe

De CATASTROPHIC FIRES PRIOR TO LIFTOFF

THE RSO CAN SHUTDOWN THE SLvV BY TRANSMITTING THE MFCO COMMAND WHICH ALSO LIGHTS THE ABORT
REQUEST LIGHT IN THE SPACECRAFTs THE MFCO WILL INITIATE AN AUTO~ABORT IF TRANSMITTED PRIOR TO
EDS DISABLEe THE MFCO COMMAND INITIATES A 4e1 SEC TIMER ON THE GROUND (CAPE RSO CONSOLE ONLY»
BRSO INSERTS MANUAL TIME DELAYe} WHICH IN TURN ENABLES DESTRUCT CAPABILITY IF TRANSMITTEDe THE
RSO DESTRUCT COMMAND CAN THEN DESTROY THE SLVe THE RSO WILL ALWAYS SAFE THE S=IVB AFTER
TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF [F THE DESTRUCT COMMAND IS NOT TO BE TRANSMITTEDs

JAPOLLO 11 ] A 6/20/69 |JGENERAL LAUNCH ABORTS
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1-74

1=75

1=76

THE RSQ WILL SAFE THE S=IVB DESTRUCT SYSTEM AFTER CONFIRMATION OF S=IVvB <C/0 FROM THE FLIGHT
DYNAMICS OFFICERe IF COMMUNICATIONS ARE LOST WITH THE FIDOs THE S=-IVB DESTRUCT SYSTEM WILL BE
SAFED BASED ON THE RSO'S VERIFICATION OF S~IVB CUTOFFe ONCE SAFEDs» THE S=~IVB DESTRUCT SYSTEM
CANNOT BE REINITIATEDs IF THE RSO INITIATES MFCOs» THE RSO WILL INITIATE SAFING AFTER
VERIFICATION OF S=IVB CUTOFFs ’

EMERGENCY ENGINE SHUTDOWN METHODS.

T=0 TO T + 30 SEC. !
HOWEVERs S$=1C
ENGINES WILL NOT
BE SHUTDOWN

VINITIATOR ' METHOD ' STAGE ! TIME FRAME '
L] ' 1) ] - 1)
1) ' L] t '
'ASTRONAUT ! CCW ON ' S-ICs ' T + 30 SEC4TO S=IVB!
' ' THC " §=I1s ' CUTOFF ¢
' ' t g=Iva ! '
] ] t 1 '
] t ) ] ]
] 1 t ] L)
TASTRONAUT ! S§=I1/ ' $=Ily * T + 2~33 70 S=IVB !
! ' §=IVB ! S~IVB ! CUTOFF '
' Y] [ ' '
' ' STAGE ! ' '
' ' SWITCH ! ' '
1 1 ] ] 1
] 1 ) 1) 1
] L] 1 ] 1
RS0 ' RF CMD ' §=I1Cy ! T=0 TO S=1VB '
' ' IMFCO) ! s=I1y ' CUTOFF, '
[ ' ' g=lvg ! i t
[ ' t + t
1 ' 1 1 ]
i ' 1) ] ]
1EDS ' 20F 3 1 $=IC ' T + 30 SEC TO EDS !
' ' VOTING ! " AUTO OFF AT T+ 2=00!
! 't LoGlC ! '+ MIN '
] ] i ' 4
' ' ' ! NOTE===EDS WILL !
! ' ' ' INITIATE ABORT FROM!
[} t ] ]
] 1 L[] ]
t ] ) L]
(] [} ' '
t t ! ]

) ' t

THE AUTOMATIC EDS (TWO ENGINE OUT AND OVERRATE AUTO-~ABORT CAPABILITIES) WILL BE FLOWN CLOSED
LOOP UNTIL T + 02=00s DURING LAUNCHs 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 BATTERYs

MISSION REV {DATE SECTION GROUP PAGE
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1-77

1~78

ABORT MODES==~

MODE 1
1A

18

1C

MODE I1

BOUNDARY OF APPLICATION

LES ABORT ENABLE (APPROXe T=45
MIN) TO GET 42 SECe (10 K FEET)

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

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

BOUNDARY OF APPLICATION

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

NM DOWNRANGE (GET APPROXe 10+13)

PROCEDURES

As MCC PROVIDES

le GET OF 400K
2e¢ PITCH AT +056G
3¢ GET DROGUE

Be ENTRY IS FULL LIFT

MISSION REV ] DATE SECTION GROUP ) PAGE
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1-79 |MODE 111 BOUNDARY OF APPLICATION PROCEDURES
BETWEEN FULL LIFT SPLASH POINT
23200 NM AND INSERTIONe
: . Ay MCC PROVIDES===
le GETI AT $=I1VB CUTOFF PLUS 2~05
2+ DELTA V FOR 3350 NM SPLASH POINT
3+ BURN DURATION
4e GET OF 400K
5e¢ PITCH AT «056G
6 GET DROGUE
Be MANEUVER IS SCS AUTO.
Ce ENTRY IS ROLL LEFT 55 DEGREESe
NOTE
MODE III ''NO BURN'' WILL BE
CALLED IF THE ROLL LEFT 55 DEGs
ENTRY RANGE 1S LESS THAN 3350 NMe
1~80 [MODE 1V BOUNDARY OF APPLICATION PROCEDURES
CONTINGENCY ORBIT INSERTION
CAPABILITY TO INSERTION (BASED
ON COI LINE ON GAMMA VS v PLOT
FOR NEAR NOMINAL ALTITUDE) Ae MCC PROVIDES~=-
ls GETI AT S~1VB CUTOFF PLUS 2=05
2¢ DELTA vV REQUIRED TO ACHIEVE PERIGEE
GREATER THAN OR EQUAL TO 75 NM
3+ BURN DURATION
4e PITCH AT GETI
Be MANEUVER 1S SCS AUTO
1-81 |MODE BOUNDARY OF APPLICATION PROCEDURES
APOGEE KICK PRE=~APOGEE CUTOFF»s OUTSIDE THE (Ol
BOUNDARY» CORRECTABLE TO SAFE
ORBITAL CONDITIONS BY A MANEUVER AT Ae MCC PROVIDES==~=~
APQGEE
ls GETI FOR BURN AT APOGEE
2o DELTA V REQUIRED TO ACHIEVE PERIGEE
GREATER THAN OR EGQUAL TO 75 NM
3+ BURN DURATION
4e PITCH ATTITUDE
Be MANEUVER 15 SCS AUTO
RULES 1=82 THROUGH
1~86 ARE RESERVED
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MISSION RULES

SECTION 1 GENERAL RULES AND SOP'sS

REV] ITEM
' CREW ABORT LIMITS ¢
1-87 MAX Q@ REGION PROCEDURES
As (00=50 TO 02«00) ABORT MODE I (ACTION ONLY AFTER.BOTH HWAVE
AOA GREATER THAN OR EQUAL TO 100 PCT AND ROLL) REACHED THRESHOLDe}
PITCHs 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 PROCEDURES
As PITCH AND YAW ABORT MODE I
le L/O TO S~IC/S=11 STAGING = & ABORT MODE I» MODE IIs MODE IIls OR
DEG/SEC MODE v
20 $5=I1C/S=11 STAGING TO S~IVB CUTOFF
- 9 DEG/SEC
3¢ YAW ERROR GREATER THAN 45 DEGs
B¢ ROLL
ls L/0 TO S~IVB CUTOFF = 20 DEG/SEC ABORT MODE Iy MODE Ils MODE IlIs OR
MODE 1v
1=89 EDS AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION OF TWO ENGINES OUT AUTO AND LV RATES AT
2=00 MIN)
BOUNDARY OF APPLICATION
Aes RATES
PITCH AND YAW 440 +/= o5 DEG/SEC
ROLL 2040 +/= o5 DEG/SEC
Bs ANY TWO ENGINES OUT
Ce CM TO 1U BREAKUP
1=-90 S=1VB TANK PRESSURE LIMITS (S=11/S=IVB SEP TO CSM/LV SEP)
Ae BULKHEAD DELTA P
FUEL GREATER THAN OXID = 26 PSID
OXID GREATER THAN FUEL = 36 PSID
Be LOX TANK PRESS GREATER THAN OR EQUAL TO 50 PSIA
l=91 ENGINE FAILURES PROCEDURES
LOSS OF 3 OR MORE S~I1I ENGINES ABORT MODE Is OR MODE II
PRIOR TO S=IVB TO ORBIT CAPABILITY
HISSION REV  PATE FECTION FROUP PAGE
APOLLO 11 FNL F/16/69 BENERAL [REW ABORT
RULES AND SOP'Ss LIMITS 1-13
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MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES

REV

ITEM

2=1

PRELAUNCH

Ae

Bs

Co

LAUNCH

10 e e g e

! GENERAL !

LAUNCH AZIMUTH LIMITATIONS RESTRICT LAUNCHES TO OCCUR BETWEEN T2 DEGe AND
107 DEGe

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 LANDINGs IF THE
FLIGHT DIRECTOR IS UNABLE TO PROVIDE THIS EVALUATIONs 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 LAUNCHMED 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
IMPACTs IN ALL CASES»y THE LAUNCH DIRECTOR WILL BE PRIME FOR CALLING HOLDS
FOR LAND LANDING LAUNCH WIND VIOLATIONS.

THE LAUNCH WILL NOT BE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION
CAPABILITY 1S COMPROMISEDe (REFERENCE SECTION 4 = GROUND INSTRUMENTATION
REQUIREMENTS+) CONTINUOUS VOICEs TELEMETRYs AND TRACKING COVERAGE FOR THE
SPACECRAFT 15 REQUIRED FROM LIFTOFF THROUGH INSERTION PLUS 60 SEC CONTINUOUS
TELEMETRY COVERAGE 15 REQUIRED FROM THE SLv FROM LIFTOFF THROUGH INSERTION
PLUS 60 SECes COMMAND 1S HIGHLY DESIRABLE FOR BOTH VEMICLESe

IT 1S PREFERABLE TO GO INTO ORBIT AND REENTER INTO THE WEST ATLANTIC RATHER THAN PERFORM A

LAUNCH ABORTs THEREFOREs» THE LAUNCH WILL BE CONTINUED AS LONG AS THE CREW CONDITION
SATISFACTORYs NO s/C OR sLv PROBLEMS EXIST WHICH JEOPARDIZE CREW SAFETY»

15

AND  SUFFICIENT

CONSUMABLES» COOLANTs AND ELECTRICAL ENERGY REMAIN FOR AT LEAST ONE REVOLUTION PLUS ENTRYs

MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES

REV

ITEM

2=3

EARTH ORBIT

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

Be ADEQUATE CONSUMABLES WILL BE MAINTAINED FOR ENTRY IN THE NEXT PTPs MAKING
ALLOWANCES FOR SETUP AND ENTRY.

Ce 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 DEORBIT.

-~ 3s SPS 1S THE PRIME METHOD OF DEORBIT AND SUFFICIENT DELTA v WILL BE RESERVED FOR

THIS MANEUVER.

4e 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 1S AVAILABLE.

54 THE LM PROPULSION SYSTEM (DPS OR RCS) MAY BE USED TO PLACE THE CSM IN AN ORBIT (WP
GREATER THAN OR EQUAL TO 80 NM) FROM WHICH A SM=~RCS OR SM=CM/RCS HYBRID DEORBIT
CAN BE CONDUCTED.

6e UTILIZATION OF BACKUP DEORBIT METHODS WILL BE BASED ON THE FOLLOWING PRIORITIES===~
(A} SM=RCS
(B) LM PROP PLUS SM=RCS
{C) SM=CM/RCS HYBRID
(D) LM PROP PLUS SM=CM/RCS HYBRID

RULE NUMBERS 2=4 THROUGH
2=10 ARE RESERVED
MISSION REV | DATE SECTION GROUP PAGE
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SECTION 2 FLIGHT OPERATIONS RULES

REV

ITEM

2=11

2=12

TRANSLUNAR INJECTION
Ae THE TLI WILL BE GO IF THE S$/C AND L/V SATISFY THE FOLLOWING CRITERIA=w=
le THERE HAVE BEEN NO FAILURES IN THE LAUNCH VEHICLE WHICH RESULTS IN ===
(A]l. A CATASTROPHIC HAZARD

(B) ACHIEVEMENT OF AN S~=IvB ENGINE BURN WITH EXPECTED CUTOFF OR SHUTDOWN CONDITIONS
DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSIONe IN APPLYING THIS CRITERIA TO
SPECIFIC MISSION RULES» A NO GO RECOMMENDATION WILL BE REQUIRED IF INSUFFICIENT
$=1VB CONSUMABLES OR PROPULSION PERFORMANCE IS AVAILABLE TO ASSURE A 95 PERCENT
PROBABLITY OF ACHIEVING A CUTOFF ORBIT WITH 654000 NeMe APOGEE ALTITUDEs

20 THE CSM HAS TOTAL SYSTEMS CAPABILITY WITH REDUNDANCY. REDUNDANCY
VERIFICATION IS SUBJECT TO THE NUMBER AND TYPE OF REDUNDANT COMPONENT CHECKS
WHICH CAN BE PERFORMED IN EARTH ORBIT.

Be THE TLI MANEUVER WILL BE DELAYED UNTIL THE SECOND OPPORTUNITY FOR SUSPECTED FAILURE OF A

CRITICAL SYSTEM (PRIME OR BACKUP) (MANEUVERs LIFE SUPPORTs COOLINGs POWERs SEQUENTIAL
COMMUNICATIONS) WHICH REQUIRES TIME FOR EVALUATIONs

TRANSPOSITIONs DOCKING AND EJECTION (TD&E)

Ae IN THE EVENT OF ADVERSE LIGMTINGs ATTITUDESs RATESs OR MECHANICAL ANOMALIESs THE FLIGHT CREW
WILL MAKE THE FINAL DECISION TO ATTEMPT DOCKING AND EJECTION.

Be THE NORMAL MINIMUM CABIN PRESSURE REDLINE OF 4.0 PSIA FOR TUNNEL/LM PRESSURIZATION SEQUENCES
MAY BE WAIVED DURING TD&Es FOR TUNNEL OR LM LEAKS WHICH PREVENT NORMAL PRESSURIZATIONy THE
CM WILL BE DEPRESSURIZED AS REQUIRED FOR HATCH REMOVAL AND UMBILICAL HOOKUPs

Ce IF NORMAL LM EJECTION IS NOT SUCCESSFULe NO ATTEMPT WILL MADE TO MAN THE LM AND !'VSTAGE!'!' TO
RECOVER THE ASCENT STAGE.

3

MISSION REV JOATE SECTION GROUP PAGE
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SECTION 2 FLIGHT OPERATIONS RULES

REV] ATEM

2-13 TRANSLUNAR COAST

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

Be TRANSLUNAR COAST WILL BE TERMINATED IF ADEQUATE CONSUMABLES ARE NOT
AVAILABLE FOR A FREE RETURN + 12 HRSe

Ce THE CREW WILL USE THEIR DISCRETION TO MAN THE LM FOR BACKUP COMMUNICATIONS
AND RETURN IF CSM COMMUNICATIONS ARE LOST WITH THE MSFNe IF CSM
ggngNICATIONS CANNQT BE MAINTAINEDs A LUNAR ORBIT MISSION WILL NOT BE

Ne
De 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
CRITERIAS

2=14 LUNAR ORBIT INSERTION

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

Ae FULL CRITICAL SYSTEMS REDUNDANCY.

Be 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.

Ce SPS PROPELLANT RESERVE CAPABILITY FOR TEI AND TRANSEARTH MCC'sS.

De RCS PROPELLANT RESERVE TO ACCOMPLISM TEI CONTROL» TRANSEARTH MCC CONTROLS
PTC» AND MINIMUM LUNAR ORBIT OPERATIONS. ’

2=15 LUNAR ORBIT
Ae LOI DISPERSIONS

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

2¢ IF A STABLE ORBIT HAS BEEN ACHIEVEDs AN SPS OR DPS TEI WILL BE PERFORMED AT THE
NEXT PERICYNTHION QR AN ALTERNATE MISSION WILL BE FLOWNe

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

Co 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.

Ds THE CSM MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FOR THE TEl MANEUVERS
AND TRANSEARTH MCC'Ss

Es  THE CSM MUST MAINTAIN RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROL®
TRANSEARTH MCC CONTROLs PTCs AND MINIMAL TRANSEARTH OPERATIONSs

Fe IF NORMAL MISSION OPERATIONS ARE INHIBITEDs THE DPs WILL BE USED FOR TEI WHEN
THERE 1S A CHOICE BETWEEN THE DPS AND SPS.

2=16 INTRAVEMICULAR 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 PROBLEMe

MISSION REV ] DATE SECTION GROUP PAGE
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REV

ITEM

2=17

221

2=22

2-23

2=24

DOCKED LM

OPERATION

FOR AN IMPENDING HAZARDOUS SITUATION RESULTING FROM A DESCENT STAGE PROBLEMs THE STAGE WILL
BE JETTISONED AND ASCENT STAGE OPERATIONS WILL CONTINUE AFTER THE VEHICLE HAS MOVED TO A

SAFE

DISTANCE { ~FT)e

RULE NUMBERS 2-18 THRQUGH
2~20 ARE RESERVED

CSM/LM UNDOCKING AND SEPERATION

Ae

Be
Ce

Ds

CSM LUNAR

Ae

B

Ce

LM=DOI

A MANNED LM WILL NOT BE UNDOCKED FROM THE CSM WITHOUT INDEPENDENT MANEUVER
CAPABILITY OF BOTH VEHICLES TO TERMINATE UNDOCKED ACTIVITIES AND TO

ACCOMPLISH DOCKINGe THE LM CAPABILITY TO REDOCK MUST STILL EXIST IF THE LM
IS REQUIRED TO STAGEs

VHF VOICE COMMUNICATIONS BETWEEN THE LM AND CSM ARE MANDATORY FOR UNDOCKINGe
EVT CAPABILITY 1S REQUIRED FOR MANNED UNDOCKINGe

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

ORBIT UNDOCKED

UNDOCKING TO PDI

LOSS OF REDUNDANT CAPABILITY IN CRITICAL SYSTEMS WILL BE CAUSE TO TERMINATE
THE MISSION AND PERFORM TEl ASAP. BETWEEN UNDOCKING AND DOIy THE VEHICLES
WILL BE REDOCKED FOR LOSS OF CSM ACTIVE DOCKING OR LM RESCUE CAPABILITY.

PDI TO LANDING

NO CSM FAILURES» EXCEPT FOR TIME=CRITICAL SPS FAILURES» 2 LIKE CRYQO TANKS»
OR 3 FUEL CELLS» WILL BE CAUSE FOR ABORT DURING POWERED DESCENTs

LUNAR STAY

FAILURE TO MAINTAIN REDUNDANT CAPABILITY IN SYSTEMS REQUIRED FOR TEI OR LIFE
SUPPORT WILL BE CAUSE FOR TERMINATION OF LUNAR STAYe

FOR DOIs THE LM MUST HAVE THE CAPABILITY TO RENDEZVOUS AND DOCK WITHOUT VIOLATING ANY
SPECIFIC MISSION RULES OR REDLINESe

LM=PDI

FOR PDIy THE LM MUST HAVE THE CAPABILITY TO LAND» STAY FOR ONE CSM REVs ASCEND»
AND DOCK WITHOUT VIOLATING ANY SPECIFIC MISSION RULES OR REDLINES»

RENDEZVOUS

MISSION REV [JDATE SECTION GROUP PAGE
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REV

ITEM

=25

2=26

227

LM=POWERED DESCENT

IF A SYSTEMS FAILURE OCCURS AND A CHOICE IS AVAILABLEww=

As

Be

EARLY IN POWERED DESCENT WHEN DPS~TO=ORBIT CAPABILITY IS AVAILABLEs (UP TO
POl + 5 MINUTES) IT 1S PREFERABLE TO ABORT IN FLIGHT THAN TO CONTINUE
DESCENTe REDUNDANT CAPABILITY OF CRITICAL LM SYSTEMS IS REQUIRED TO CONTINVE
POWERED DESCENT DURING THIS PERIODe

DURING THE REMAINDER OF POWER DESCENT» IT 1S PREFERABLE TO LAND AND LAUNCH
FROM THE LUNAR SURFACE THAN TO ABORTe 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 PERIODs

LM=LUNAR STAY

Ao

Be

EVA

Ao

Be

Ce

De

XY

Fe

Ge

He

Ie

Je

ONLY TMOSE 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 SURFACEs

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

FOR THE NOMINAL (TWO=MAN) EVAs TOTAL EMU LIFE SUPPORT SYSTEMS CAPABILITY»
EVA TO EVA VOICEs EVA TO MSFN VOICEs AND CRITICAL INSTRUMENTATION FOR BOTH
ASTRONAUTS ARE REQUIREDs FOR THE TWO=MAN EVAs» THE (DR WILL ALWAYS EGRESS
FIRST AND INGRESS LAST TO MAINTAIN PROPER- LM ~CREW STATION CONFIGURATION
UNLESS THE CDR HAS INITIATED AN OP$ PURGEs

TO INITIATE THE EVA PHASEs THE EMU MUST HAVE SUFFICIENT CONSUMABLES TO
SUPPORT CHECKOUT»s PLANNED EVA (2+40) AND A 30 MINUTE POST=EVA RESERVEs

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

IN THE EVENT PLSS TELEMETRY 1S MANDATORY FOR CRITICAL INSTRUMENTATION AND TV
INHIBITS EITHER LM OR PLSS TRANSMISSIONs THE ERECTABLE S—BAND ANTENNA WILL
BE DEPLOYEDe

AN EARLY TERMINATION OF THE EVA WILL BE BASED ON THE ASTRONAUT'S CAPABILITY
TO COMMUNICATE WITH EACH OTHERs THE CAPABILITY OF MSFN TO COMMUNICATE WITH
ONE CREWMANs THE CAPABILITY TO MONITOR THE EMU CRITICAL INSTRUMENTATIONs AND
UPON THE CONSUMABLES REQUIRED TO SUPPORT SRC CLOSEOUT (LMP INGRESS! AND
TRANSFER TO LMs PLUS A 30 MINUTE POST EVA RESERVE,

CONSIDERATION WILL BE GIVENs TIME PERMITTINGs FOLLOWING AN EARLY TERMINATION
OF A DUAL EVA TO REINITIATE A SINGLE EVA TO RETRIEVE LUNAR SAMPLES.

FAILURE OF ONE PLSSs ONE OPSy EVA TO EVA 'DUPLEX VOICEs OR THE LOSS OF
CRITICAL INSTRUMENTATION WILL BE CAUSE FOR ONE=MAN ALTERNATE EVAe

ANY EMU PROBLEM REQUIRING 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.

ALL EVA EXCURSIONS WILL BE LIMITED TO THAT VICINITY OF LM WHICH WILL ALLOW A
SAFE (30 MINUTES) RETURN TO THE LM ECS WHILE OPERATING ON THE OPSe

BOTH PLSS'S AND OPS'S WILL BE RETAINED UNTIL TWO LIFE SUPPORT UNITS (2 OPS»
2 PLSSy OR 1 PLSS+1 OPS) HAVE BEEN VERIFIED TO HAVE SUFFICIENT CONSUMABLES
TO SUPPORT CEVAs

MISSION JREV |DATE SECTION GROUP ) PAGE
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REV
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2=28

2=29

2=30

2=31

ASCENT
IN THE EVENT OF PROCEDURAL ERRORS OR SYSTEMS PROBLEMS WHICH RESULT IN LOSS OF SOME
CAPABILITY USED FOR ASCENT QR FOR RENDEZVOUS AND WHICH CAN BE CORRECTED IN ONE REVs [T IS
BETTER TO DELAY ASCENT FOR ONE REV AND CORRECT THE SITUATION THAN IT IS TO LIFT OFF ON
TIMEs

RENDE2VOUS

SELECTION OF THE ACTIVE VEHICLE FOR RENDEZVOUS AND DOCKING WILL BE DETERMINED BY THE FLIGHT
DIRECTOR AND THE FLIGHT CREW BASED UPON CONSUMABLES AND SYSTEMS PERFORMANCEe THE TOTAL LM
CAPABILITY WILL BE DEDICATED TO ACCOMPLISHING THE RENDEZVOUS.

TRANSEARTH COAST
A THE STEEP TARGET LINE WILL BE USED FOR MCC'S UNLESS THE VELOCITY AT ENTRY
INTERFACE IS LESS THAN 304000 FPS AND THE GEN IS GO = THEN THE SHALLOW
TARGET LINE WILL BE USEDs
Be MCC'S MAY BE USED FOR LANDING AREA CONTROL PRIOR TO ENTRY INTERFACE MINUS 24
HOURS FOR RECOVERY ACCESS VIOLATIONSs UNACCEPTABLE WEATHERs OR LAND MASSES
IN ANY PART OF THE OPERATIONAL FOOTPRINT.

Co IF THE FLIGHTPATH ANGLE 1S OUTSIDE THE ENTRY CORRIDORsy AN MCC WILL BE
EXECUTED AS SQON AS PRACTICAL.

De MCC!'S WILL BE ACCOMPLISHED BY THE SPS IF NECESSARY TO MAINTAIN RCS REDLINESs

RESERVED

MISSION [REV |DATE SECTION GROUP PAGE
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REV

ITEM

THIS SECTION IS A SUMMARY OF THE DATA PRIORTY GUIDELINES BY MISSION PHASEs SLV RULES BY

MISSION
PHASEs AND S/C SYSTEMS GO/NO~GO CRITERIA ON CHARTS BY MISSION PHASE.

THE SUMMARY RULES PLUS THE CHART ARE REQUIRED TO ENCOMPASS EACH PHASEe

THE t1EVENT'' COLUMNS ON THE GO/NO=GO CHARTS INDICATE WHAT IS REQUIRED TO DO THAT EVENT WITHOUT
REGARD TO WHAT IS REQUIRED TO CONTINUE THE MISSIONe THE ''NOMINAL MISSION'' COLUMNS INDICATE
WHMAT IS REQUIRED TO PROCEED WITH THE LUNAR LANDING MISSION WITH A MINIMUM STAY TIME OF 2 HRSe

0 ot e 1 o s .

! LAUNCH PHASE !

THE LAUNCH WilLL BE ABORTED FOR THE FOLLOWING REASONS===

As  SLV

S=11 GIMBAL ACTUATOR HARDOQVER INBOARD PRIOR TO S=1VB TQ ORBIT CAPABILITY
VIOLATION OF AUTO/MANUAL EDS LIMITS

"$=11 ENGINE FAILURES (TIME DEPENDENT)

FAILURE OF SECOND PLANE SEPARATION

$~1VB LOSS OF HYDRAULIC FLUID (PRIOR TO s=1VB IGNITION)

$=IVB LOSS OF THRUST (TIME DEPENDENT) (POSSIBLE COl CAPABILITY)

$=1VB LOX TANK PRESS GREATER THAN 50 PS! BEFORE TWR JETTs AFTER TWR JETT PERFORM EARLY
STAGING ’

Bse CSM
le 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
26 ELECTRICAL

LOSS OF 3 FUEL CELLS AND 1 BATTERY
UNCONTROLLABLE éHORTED MAIN BUS

LOSS OF BOTH AC BUSES DURING MODE I OR MODE II
3s PROPULSION

SUSTAINED LEAK OR LOSS OF HE PRESSURE (SOURCE OR MANIFOLD)
I ONLY)

IN BOTH CM=RCS RINGS (MODE

Ce VIOLATION OF TRAJECTORY LIMIT LINES

De TEAM DJSCRETION WILL BE USED FOR===

le SUIT/CABIN CONTAMINATION

2e MEDICAL PROBLEMS

MISSION

REV
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REV

ITEM

f3~2

3-3

3my

THE S~1VB EARLY STAGING WILL BE USED AFTER ''S=IVB TO COI'' CAPABILITY FOR THE FOLLOWING ===

S=11 GIMBAL ACTUATOR INBOARD HARDOVER

S=11 ENGINE FAILURE (TIME DEPENDENT)

SWITCHOVER TO CSM GUIDANCE WILL BE PERFORMED FOR==

SATURN GUIDANCE REFERENCE FAILURE

MODE 11+ MODE IVve APOGEE KICKs OR EPO RETROFIRE " WilLL BE

ATTITUDE EXCURSIONS OF GREATER THAN OR EQUAL TO 5 DEGse

RULE NUMBERS 3=5 THROUGH

3=10 ARE RESERVED.

COMPLETED BY

MANUAL TAKEOVER FOR

MISSION REV | DATE SECTION GROUP PAGE
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REV
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3=11

3=-12

3=13

- s ey o i 0 w00

' EARTH ORBIT !

CSM SEPARATION FROM THE $=1VB (WITHOUT LM EXTRACTION) WILL BE PERFORMED EARLY FOR THE FOLLOWING
SLV CONDITIONS (CONSIDERATION WILL BE GIVEN TO EXTRACTING THE LM LATER IF THE CONDITION CAN BE
CORRECTED?)

TIME BASE 5 FAILS TO INITIATE AT CUTOFF

#5=1vB RANGE SAFETY PROPELLANT DISPERSAL SYSTEM ARMS INADVERTENTLY AFTER
INSERTION AND PRIOR TO SAFING

*§=IVB LOX TANK PRESS IS GREATER THAN 50 PSI

LOSS OF ATTITUDE CONTROL DURING TBS

*$~1VB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS
*START BOTTLE GREATER THAN 1800 PSIA

*PERFORM SPS MANEUVER TO A SAFE DISTANCE

CSM SEPARATION FROM THE S$=IVB {WITH LM EXTRAGTION) WILL BE PERFORMED FORw==

As  S=IVB NO=GO FOR Tkl

Be CSM NO=GO FOR TLI BUT GQ FOR EARTH ORBIT MISSION

TLI WILL BE INHIBITED FOR=~=

INSUFFICIENT PROPELLANT REMAINS FOR A 95 PERCENT PROBABLITY OF ACHIEVING A 65,000
NM APOGEE ELLIPSE '

S=1VB ENGINE MAIN LOX VALVE FAILS TO GCLOSE AT CUTQFF

LOSS OF ATTITUDE CONTROL

CONTINUOUS VENT SYSTEM REGULATOR FAILSs

LOSS OF ENGINE CONTROL BOTTLE PRESSURE

CONFIRMED ACTUATOR HMARDOVER

LOSS OF ENGINE HYDRAULIC FLUID

COLD HE SPHERE PRESS LOW

LH2 ULLAGE PRESS LOW

LOX ULLAGE PRESS LOW

MISALIGNMENT RATE BETWEEN THE IU AND IMU IS OUTSIDE LIMITS

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

UNACCEPTABLE DIFFERENCE BETWEEN MSFN AND IU ORBITAL DECISION PARAMETERS

MISSION REV | DATE SECTION GROUP PAGE
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REV

ITEM

3=14

3=15

TLI WILL BE TERMINATED FOR ===

A PITCH OR YAW BODY RATES GREATER THAN 10 DEGe/SEC

Be ROLL BODY RATE GREATER THAN 20 DEG/SEC

Ce PITCH OR YAW ATTITUDE DIVIATIONS FROM NOMINAL PROFILES EXCEED 45 DEGe

CSM TAKEOVER WILL BE PERFORMED FOR SATURN GUIDANCE REFERENCE FAILURE IN EARTH ORBIT

TLI.

RULES 3-16 THROUGH 3=20

ARE RESERVED,

DURING

MISSION REV JDATE SECTION GROUP PAGE
APOLLO 113 FNL|5/16/69MISSION RULE EARTH ORBIT
SUMMARY 3=4
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV

ITEM

3=21

TO&E WILL NOT BE PERFORMED FOR===
As PILOTS EVALUATION OF RATES ‘AND ATTITUDES» AND SLA CONFIGURATION NOT ACCEPTABLE.
Be THE SLV IS NO=GO FORm=~

le VIOLATION OF S=IVB BULKHEAD DELTA P LIMITS

2 LOX TANK OVERPRESSURE GREATER THAN 50 Ps1

3 TB7 FAILS TO INITIATE (DEPENDING ON FAILURE MODEs IT MAY BE SAFE 70
PROCEED !

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

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11F FNL]5/16/69|MISSION RULE TO+E
SUMMARY 3~5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV] ITEM

! TRANSLUNAR COAST !

3-30 THE RESIDUALS OF MCC3 WILL BE TRIMMED TO Os5 FPS IN ALL AXESe IF MCC4 IS EXECUTED» THE X=AXIS
RESIDUAL WILL BE TRIMMED TO WITHIN 140 FPSe

3=31 DURING THE LOI BURNs THE FLIGHT CREW WILL TAKE THE FOLLOWING ACTJON==-

A IF ON FREE RETURN TRAJECTORYs TERMINATE LOI FOR THE FOLLOWING SPS PROBLEMS (PERFORM THE 15
MINUTE ABORT IF THE BURN 1S TERMINATED IN THE MODE 1 OR MODE Il REGIONS)===

IF ON A HYBRID TRAJECTORYs TERMINATE LOl FOR THE FOLLOWING SPS PROBLEMS IN MODE Iy THE
FIRST HALF OF THE GAPs AND MODE Ills (PERFORM THE 15 MINUTE ABORT IF THE BURN 1§ TERMINATED
IN MODE I OR THE FIRST HALF OF THE GAP)emw==

le LOSS OF ONE GN2 BOTTLE (LESS THAN 400 PSI) AND DECAY IN OTHERs (IF CONFIRMED
BY BALL VALVE CLOSUREs TERMINATE IN MODE I ONLYs)

20 PRESSURE DECAY IN EITHER SPS PROPELLANT TANK TO 160 PSI CONFIRMED BY DROP IN
PCe

*3, FUEL=OXIDIZER DELTA P GREATER THAN 20 PSI CONFIRMED BY DROP IN PCs
*4e CHAMBER PRESSURE LESS THAN 80 PSI OR DECAY OF 10 PS! DURING BURNe

8. ANY BALL VALVE FAILS TO OPEN AFTER ITS RESPECTIVE BANK IS  COMMANDED ON OR
FAILS CLOSEDs (TERMINATE LOI ONLY IN MODE 1 REGIONe) VERIFY FAILURE BY
SHUTTING DOWN GOOD BANK.

IF ON A HYBRID TRAJECTORY, TERMINATE LOI FOR THE FOLLOWING SPS PROBLEMS IN MODE Il===

*le PRESSURE DECAY IN EITHER S$PS PROPELLANT TANK TO 115 PSI CONFIRMED BY DROP IN
PC

24 PHYSIOLOGICAL INDICATIONS OF ERRATIC PERFORMANCE (CHUGGINGS EXCESSIVE
VIBRATION) W

* REFERENCE MALF+ PROCEDURE=== SPS~1
Be PERFORM MTVC TAKEOVER AND COMPLETE THE BURN FOR THE FOLLOWING CONTROL PROBLEMS===
le G&N NO=GO
2, ATTITUDE EXCURSION GREATER THAN 10 DEG EXCLUDING START TRANSIENTS
3, RATES GREATER THAN 10 DEG./SEC
Co RESTART THE BURN AND COMPLETE UNDER SCS CONTROL FOR AN SPS SHUTDOWN.

RULES NUMBER 3=32 THROUGH

3=37 ARE RESERVED,.

MISSION REV {DATE SECTION GROUP PAGE

APOLLO 11] B 7/3/69 |MISSION RULE ALL PHASES
SUMMARY COAST 3=6




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV] ITEM
' LUNAR ORBIT !
3=38 PRIOR TO UNDOCKING THE FOLLOWING TRAJECTORY CONDITIONS MUST BE SATISFIED===
A THE MISS DISTANCE OVER THE LLS IS LESS THMAN 05 DEGae OUT OF PLANE AND +/=2 DEGe IN AZIMUTH
NOTE
ADDITIONAL MANEUVERS WILL BE
BE SCHEDULEDy» AS NEEDEDs BETWEEN
LOI2 AND UNDOCKING TO CORRECT
DISPERSIONS
RULE NUMBERS 3=39 THROUGH
3=44 ARE RESERVED.
MISSION REV ] DATE SECTION GROVP PAGE
APOLLO 11] B8 7/3/69 |MISSION RULE LUNAR ORBIT
SUMMARY 3=7
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV] ITEM ‘

—— o i v on s

! DOl PHASE ¢
3=45 | DOl IGNITION
THE FLIGHT CREW WILL NOT ATTEMPT TO BACKUP THE DOI ULLAGE MANEUVER OR THE DPS IGNITION SHOULD

EITHER FAIL TO OCCUR AUTOMATICALLYs DOI MAY BE ATTEMPTED ONE REV LATER DEPENDING ON AN ANALYSIS
OF THE PROBLEM.

3=46 | DOI TERMINATION

THE FLIGHT CREW WILL TERMINATE DOI FOR THE FOLLOWINGww=
Ae ATTITUDE DEVIATIONS GREATER THAN 5 DEG.

Be RATES GREATER THAN 5 DEGe/SECs

Cs OVERBURN OF 2 SECONDS AND 2 FPs

3=47 DOl TO PDI .
Ae DOl RESIDUALS WILL BE NULLED ONLY ALONG THE X BODY AX1S
Be DIRECT RETURN TO THE CSM WILL BE PERFORMED FOR THE FOLLOWING REASON=w=
NOTE 1=~=~CAPABILITY REMAINS TILL APPROXIMATELY DOI +10 MINUTES
le LM CONDITIONSme==
(A) ECS
{1) LOSS OF BOTH COOLANT LOOPS

(2} FIREs SMOKEs OR FREE GLYCOL IN CABIN OR SUIT

(B) G&C
(1) PGNS FAIL
{2) PGNS» AGS POST=DOI RESIDUALS DIFFER BY GREATER THAN 2 FPS AND RR CONFIRMS
AGSs . : :
l (z) A;IDOX CUTOFFs PRIOR TO TRIMMINGs PGNS RESIDUALS ARE GREATER THAN 5 FPS IN
ANY AX1S

(C) CREW TERMINATES THE DOl MANEUVER

RULE 3=48 1S RESERVED

MISSION |REV |DATE SECTION GROUP PAGE

APOLLO 11 B 17/3/69 |MISSION RULE DOl PHASE
’ SUMMARY 3-8
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV

ITEM

3=49

3=50

3«51

! POWERED DESKCENT PHASE ¢

PDI IGNITION
THE FLIGHT CREW WILL NOT ATTEMPT TO BACK UP THE PDI ULLAGE MANEUVERe IF THE ULLAGE MANEUVER DOES
OCCUR AUTOMATICALLYs THE FLIGHT CREW WILL ATTEMPT TO MANUALLY IGNITE THE DPS ENGINE IF 1T DOES

NOT IGNITE AUTOMATICALLYe THE MANUAL IGNITION MUST OCCUR BY LGC COMPUTED TIG + 75 SECe PDI MAY
BE ATTEMPTED 1 REV LATERs DEPENDING ON AN ANALYSIS OF THE PROBLEM.

PDI TO LO GATE
POWERED DESCENT WILL BE ABORTED FOR THE FOLLOWINGmw=
A LR DATA 1§ REQUIRED FOR LANDING = NO LR DATA BY 10 K FT = ABORT.

le LR CONVERGENCE (ALTITUDE ONLY) = DATA NOT BEING ACCEPTED OR CONVERGING
FOLLOWING LOCKON FOR 60 SECONDS = ABORT,

24 LR DATA ACCEPTED AND CONVERGED CONTINOUS TO P=~64 = CONTINUE MISSION IF LOSS
OF LOCK OCCURS IN P=gée

3. LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT = CONTINUE TO P=64,
(A). LANDING RADAR REGAINED IN P=64+
(1) DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSIONe
{2} DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ABORTs
(B} LR NOT REGAINED AT P=64 =~ ABORT,

4e  LATE LR LOCKON WITH DATA BEING INCORPORATED AND CONVERGING = CONTINUE TO
P=64s

(A} DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSION
(B) DELTA M GREATER THAN 1000 FT BETWEEN PGNS AND LR = ABORT.
Bs FAILURE TO ENTER P64 WHEN TG EQUALS 60 SEC,

Ce PGNS NAVIGATION ERRORS WHICH RESULT IN AGS=PGNS VELOCITY DIFFERENCES THAT VIOLATE THE PGNS
FAILURE LIMITS.

De PGNS NAVIGATION ERRORS WHICH RESULT IN MSFN=PGNS VELOCITY DIFFERENCES THAT VIOLATE THE PGNS
FAILURE LIMITSe
NOTE
ITEMS C AND D ARE VALID ONLY PRIOR

TO LR INCORPORATIONs FOR ITEM Do
SWITCHOVER TO AGS WILL BE PERFORMED.

Ee INITIAL PERCENT COMMANDED THRUST NOT EQUAL .TO 160 PERCENT +/= A0 PERCENT CONFIRMED BY A
TRAJECTORY DEVIATION

Fa COMMANDED THRUST INCREASING PRIOR TO THROTTLEDOWN OR P63 TGO = BO SEC.

Ge NO LANDING SITE VISIBILITY BY P64 PLUS 60 SEC,

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

le VIOLATION OF THE TIME BIASED (20 SEC) DPS ABORT BOUNDARYs

Je FAILURE TO ACHIEVE FTP BY NOMINALVTIG + 26 SECe

LO GATE TO TD

THERE ARE NO TRAJECTORY OR GUIDANCE CONSIDERATIONS WHICH ARE CAUSE FOR ABORT AFTER CREW TAKEOVER

OF POWERED DESCENT

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

MISSION JREV ]DATE SECTION GROWP PAGE

APOLLO 11 B |7/3/69 IMISSION RULE POWERED DESCEN
SUMMARY 3=9
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV

ITEM

3=61

! ASCENT !

ASCENT
Ae GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR ===
1+ ONBOARD RECOGNIZED PGNS FAILURES

2+ PGNS NAVIGATION ERRORS» DURING ASCENT OR FOLLOWING DESCENT ABORT» THAT
IN ANY OF THE FOLLOWING CONDITIONS===

(A) AGS PREDICTED HP AT INSERTION LESS THAN 40+000 FT

(B} AGS PREDICTED HA AT INSERTION GREATER THAN TARGET + 40 NM

(C) AGS PREDICTED WEDGE ANGLE AT INSERTION GREATER THAN 140 DEGs
Be THE GROUND WILL NOT REQUEST SWITCHOVER AFTER TGO LESS THAN 30 SECONDS.

RULE 3=62 THROUGH
3=79 ARE RESERVED.

RESWLT

MISSION JREV JDATE SECTION GROUP PAGE

APOLLO 11 B |7/3/69 |MISSION RULE ASCENT
SUMMARY 3=10
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV] ITEM
3-80 A NON=CRITICAL SPS MANEUVER WILL BE INHIBITED FOR===
A G&C
le LOSS OF TWO TvC SERVO LOOPS
2e LOSS OF THREE TVC CONTROL MODES (G&Ny SCS AUTOs AND MTVC = RATE CMD IF UNDOCKED)
3 LOSS OF THREE TvC CONTROL MODES (G&Nv SCS AUTOs AND MTVC = ACCEL CMD IF DOCKED)
Be S$PS
le LOSS OF BOTH GN2 BOTTLES (LESS THAN 400 PSI)
2 FUEL OR OXIDIZER FEEDLINE TEMP LESS THAN 40 DEGe F.
3. FLANGE TEMP GREATER THAN 480 DEGe Fs ON PREVIOUS BURN
4; CHAMBER PRESSURE LESS THAN 70 PSI ON PREVIOUS BURN
Se FUEL/OXIDIZER DELTA P GREATER THAN 20 PSI
6o L0OSS OF ULLAGE CAPABILITY FOR FIRST BURN SUBSEQUENT TO DOCKED OPS BURNs OR AFTER
STORAGE TANKS EMPTY
Te FIRST BURN SUBSEQUENT TO DOCKED DPS WAS LESS THAN 40 SEC» CONTINUOUS
8¢ PRESSURE IN EITHER FUEL OR OXIDIZER TANK LESS THAN 140 PSI
9 DELTA Vv REMAINING LESS THAN MANEUVER PLUS DEORBIT REWUIREMENT
MISSION REV] DATE SECTION GROUP PAGE
APOLLO 11 FNL}5/16/69IMISSION RULE ALL PHASES
SUMMARY - 3-11
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV

ITEM

3=81

3-82

3=-83

LOI2s PLANE CHANGEs DOIy & MCC'S NOT REQUIRED FOR ENTRY

AFTER MANUAL TAKEOVER FOR=w==

Ao

Be

CSMs STAGED LM & DOCKED

le ATTITUDE EXCURSIONS GREATER THAN OR EQUAL TO 10 DEG
2e ATTITUDE RATES GREATER THAN OR EQUAL TO 10 DEG/SEC,
3. ATTITUDE ERRORS GREATER THAN OR EQUAL TO 10 DEGe
UNSTAGED LM

}- ATTITUDE EXCURSIONS GREATER THAN OR EQUAL TO 5 DEGe
2e ATTITUDE RATES GREATER'THAN OR EQUAL TO 5 DEG/SECe
3. ATTITUDE ERRORS GREATER THAN OR EQUAL TO 5 DEG.

GENERALLY» THE FOLLOWING MANEUVER RESIDUAL TRIMMING CRITERIA WILL APPLY==w

A

Be

Ce

DOCKED SPS = TRIMMED TO 1 FPS IN X~AXIS ONLY (MCCs MCCls MCC2» AND LOI1
NOT TRIMMED).

DOCKED DPS WILL NOT BE TRIMMED.,

ALL UNDOCKED MANEUVERS (BY EITHER VEHICLE) WILL BE NULLED ALONG X=~AXISs
AND Z=AXIS RESIDUALS WILL NOT BE TRIMMED.

CORRIDOR CONTROL WILL BE

ARE

Y

TERMINATED

THE FOLLOWING MANEUVERS WILL BE MANUALLY TERMINATED AFTER VIOLATION OF THESE OVERBURN

CRITERIAm==
Ae  TLI = 6 SEC AND V (PNGS) GREATER THAN V(PAD!,
Bs LOIM
le  SPS~ i0 $EC
2e  DPS = 10 SEC AND DELTA V (AGS) GREATER THAN 10 FPS
€y LOIZ = 1 SEC
De DOl = 2 SEC AND DELTA V GREATER THAN 2 FPS
Ee TEI
le 8PS = 2 SEC AND DELTA VC GREATER THAN 40 FPS
2¢ DPS = 10 SEC AND DELTA v (AGS) GREATER THAN 2 FPS
Fe 8PS MCC = 1 SEC

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11| FNL}5/16/69|MISSION RULE ALL PHASES
SUMMARY 3~12




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV] ITEM

3=84 ALL MANEUVERS EXCEPT LOI2s» PLANE CHANGEs DOI» AND MCC'S NOT REQUIRED FOR ENTRY CORRIDOR CONTROL
WILL BE COMPLETED BY SCS (MTVC OR AUTO) OR AGS TAKEOVER FOR ANY OF THE FOLLOWING===

Ae CSM» STAGED LM 1 DOCKED
le ATTITUDE EXCURSIONS GREATER THAN OR EQUAL TO 10 DEGs
2. ATTITUDE RATES GREATER THAN OR EWUAL TO 10 DEG/SEC,
3 ATTITUDE ERRORS GREATER THAN OR EQUAL TO 10 DEGe

Ba UNSTAGED LM
le ATTITUDE EXCURSIONS GREATER THAN OR EQUAL TO 5 DEGs
24 ATTITUDE RATES GREATER THAN OR EQUAL TO 5 DEG/SEC.

3e ATTITUDE ERRORS GREATER THAN OR EQUAL TO 5 DEG.

3-85 ALL RENDEZVOUS MANEUVERS WILL BE NULLED ALONG THE X=AXISs Y AND Z RESIDUALS WILL NOT BE TRIMMEDe

NOTE
THIS INCLUDES NOMINAL
AND/OR RESCUE MANEUVERSe
TEl & MCC'S WILL BE
NULLED ALONG ALL AXESe

RULES 3~86 THROUGH 3=89 ARE RESERVED.

MISSION REV JDATE SECTION GROUP PAGE

APOLLO 11 B 7/3/69 IMISSION RULE ALL PHASES
SUMMARY 3~13




CSMEECOM GO/NO-GO CRITERIA

EARTH TLE LUNAR ORBIT UNDOCKING Do POWERED DESCENT LUNAR STAY
GO/NO-GO ORBIT
ITEM CONT | CONT CONT CONT NOMINAL NOMINAL P01 70 |PDI+5 TOJLO GATE[ STAY | 2-MAN | 1-MAN
e 0. b otu | toee | T § ror | Lo, JEVENT jmission EVENT [wnssion| POl | pDI+5 |LO GATE|TOT/D [W/O EVA| EVA | EVA
ECS
CABIN INTEGRITY <—(0r CABIN INTEGRITY CABIN INTEGRITY @) CABIN INTEGRITY—>
NO FIRE OR SMOKE (N CABIN}=<—NO F OR S [N CAB NO FIRE OR SMOKE IN CABIN @ NO FIRE/SMOKE IN CAB¥
NO 05 MANIFOLD LEAKS 104)—N0 0, LEAKS: -NO 07 MANIFOLD LEAKS=
MAIN 07 REGULATORS (091 0F 2= goTH 10F 2
ECS COOLANT LOOPS 1 oF 2&) BoTH BOTH PRIMARY L1 oF 2
ECS RADIATORS ) oF 2&)| BOTH BOTH O—+D-rPrIMARY—D1T— D) 10F 2
ECS GLYCOL EVAPS
SUIT INTEGRITY 51004 s
NO GLYCOL LEAK [ NO LEAK— ENO GLYCOL LEAK] NO GLYCOL LEAK
NO EXCESSIVE CABIN HUMIDITY NO HUMID WO EXCESSIVE CABIN RUMIDITY B> NO EXC GAB HUM
POTABLE Hp0 TANK POT
VIASTE Hp0 TANK
SUIT COMPRESSORS 1 0F 2 BOTH i 10F 2 - L1 OF 2
SUIT CIRCULT L o%)-SUIT CIRCUIT SUIT CIRGUIT— 2 SUIT GIRCUIT—>]
GVERBOARD DUMPS 10F 3 1 0F 34
CRYU
:': 05 TANKS 10F2 | BOTH 80TH “—10F 2 L-BOTH
Ho TANKS 10F2 | BOTH : BOTH 10F 2 L goTH
EPS |
FUEL CELLS z 0loors] e DL —@-ALL-G>] 2 OF 3 [*—@——©-ALL ©>720F3 I=_11 OF 3 @—TAL-O-©—]
ENTRY BATTERIES 1 3 )20F3| ALL @———-—@-A',L- 5> 2 0F 3 |—@-—T—®-ALL ©—¢ ®©— ALL-B—®—
MAIN BUSES L oF 2 fe—BOTH BOTH —® —BOTH
BATTERY BUSES LoF 2 |<—BOTH BOTH 2 —BOTH
AC BUSES 1 o 208 BOTH BOTH @ LBOTH
BATT RELAY BUS BAT RELAY BUS BAT RELAY BUS BAT RELAY BUS—>
INVERTERS i oF sOp€e—20F 3 L20F3 0] L2 0F 3
ACO ACLAND 2) | o £ |<—B0TH BOTH 2 L-BOTH
DOCKING
DOCKING LATCHES 9 OF 12
GNp BOTTLES ~—20F 4
SEQ
SMJC NOT ACTIVATED SMJC NOT ACT SNJC NOT ACTIVATED @ SMJC NOT ACTIVATED
SEQUENTIAL SYSTEMS BOTH BOTH
1. BASED ON AMOUNT OF WATER AVAILABLE , CONSIDERATION WILL BE 6. BASED ON FAILURE MODE , CONSIDERATION WILL BE GIVEN TO CONTINUING )

GIVEN TO CONTINUING MISSION WITH SECONDARY RADIATOR AND
PRIMARY EVAPORATOR
: QR

2. REQUIREMENT EXISTS ONLY IF DESCENT STAGE CAN BE RETAINED LEGEND: - NO REQUIREMENT

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

WITH ONE GN2 BOTTLE REMAINING 1N AN OPERABLE SYSTEM

3. IF ONE MAIN REG HAS FAILED OPEN AND THE OTHER 1S FUNCTIONING

NORMALLY, TLI WILL BE PERFORMED 9. MODE IAND IIONLY; 0 THEREAFTER

4. (DELETED) 10. MUST HAVE CABIN INTEGRITY OR VIABLE SUIT LOOP. 1TEMS MARKED BY

% ARE REQUIRED TO MAINTAIN VIABLE SUIT LOOP
5. MUST BE IN SAME COOLANT LOOP a v

e
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CSM GNC GO/NO-GO CRITERIA

co/N0-GO EARTH ORBI T e LUNAR ORBI T UNDOCKING pot POWERED DESCENT LUNAR STAY
™ Sour [ CONT | oe | ST | wor | SO | LR | event [WSion] event | Go [wission] PP | oo1 i N0 T/s |wro tva| Eva | Eva"
GNCS/SCS
DEORBIT CAPABILITY Setady
AUTO ATTITUDE CONTROL 3 AXIS N/A 3 AXIS —— 3 AXIS —>] L2 axis
RATE DAMPING 3 AXIS N/A 3AXIS 3 AXIS —> 2 AXIS
DIRECT RCS 3 AXIS N /Af 3 AXIS —— 3 AXIS — 2 AXIS
BMAGS P,Y 10F 2 10F 2 —— 10F 2 — 10F 2 1 0F 2
BMAGS R 10F 2 10F 2
FDAI 10F 2 10F 2 10F 2 10F 2
THC THC N/A THC
RHC 10F 2 10F 2 FIN/A 10F 2 1 0F 2
EMS
cme cMC cme cMe CMC cMC —
1SS 1SS 'ss 1SS 1SS — 1SS —
0SS 0SS 0SS N/A 0SS
OPTICS DAC 0-DAC 0-DAC OPTICS DAC <OPTICS DAC- 0-DAC |
NO SOLENOID DR GNE N/A
TVC SERVO LOOP 10F 2 | BOTH BOTH | 10F 2 BOTH BOTH —>] FsoTH +—]
DSKY 10F 2 10F 2 10F 2 1 0F 2 — 10F 2
SPS I
FU/0X TANK (W/0 LEAK) FU/0X —> FU/OX | >160 FU/OX TANK FU/OX TANK —] U/0X TANK =1
GNp TANK (W/0 LEAK) (CAN T CORFIRM) 0zl O BOTH 1 1oL’ (can'T SonEIRM BOTH
BALL VALVE BANK 10F 2] BOTH gotH | @ BOTH BOTH BOTH
FEEDLINE TEMP >40° F ~—>40° —> > 40° >40° «— >40° >40° ]
FU/OX AP < 20 PSI <20 <20 20 <20
FLANGE TEMP < 480°F <480° QAN/A < 480° <a80° N/A
Pc>70 PSI >70 N/A >70 58998 > 70 N/A
ULLAGE CAPABILITY BOTH 10F2 L NJA 1 OF 2 ~—10F 2
HE TANK (W/0 LEAK} HE TNK HE TNK HE TNK
SM RCS.
HE TANK (W/0 LEAK) 30F4 | ALL ALL 30F 4 ALL - 30F 4 30F aF—>
NO LEAK BELOW IS0 VLV 30F4 | ALL |w«—30F4—>»] ALL 3 OF 4 ALL 30F 4 30F 4
PKG TEMP >55° 30F4 | ALL |<—30F4 —>] ALL 3 OF 4 ALL <—3 0F 4 30F 4
THRUSTERS MBI %R @ A AT m N i D - R Ay U8R -
CM RCS
HE TANK W/Q LEAK) OBEA BOTH 10F 2 [<—10F 2 10F 2
MANIFOLD (W/0 LEAK) wed BOTH TOF2 [«—10F 2 10F 2
NOT ARMED NOT ARMED

MODE I = BOTH
MODE IORTI =1 OF 2

@ REQUIRES 3 AXIS ATTITLDE CONTROL AND

TRANSLATION N 3 AXES (ONE LATERAL

AXIS MAY BE DEGRADED)

LEGEND: - NO REQUIREMENT
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LM TELCOM GO/NO-GO CRITERIA

UNDOCKING DOl POWERED DESCENT LUNAR STAY RENDEZVOUS -
GO/NO-GO LMACTIVE __{5ocki NG
ITEM NOMINAL CONT |NOMINAL PDI TO [PDI+5 TO[LO GATE| STAY | 2-MAN | 1-maAN
EVENT Twission| EVENT | ‘por |mission] PO | ppr +5 JLOGATE| T0 /b [w/o EvA| EVA | Eva |CSVCDH|TPI/TPF
PYRO
1. PYRO SYSTEMS k| 1 oF 2 BOTH BOTH 3 -« BOTH
ELECTRICAL
1. cbR AND LMPBUS (D]« BOTH > BOTH : < 1 OF 2 >
DESCENT ft- 1 OF ¢ > 1 0F 2 > < 10F 2 >
2. DCFEEDERS | ascENT | BOTH . < B0TH | e 10F 2
@ G)|oescent | 4 2 |20F4 |4 2 20F 4 > L 2 OF 4
3. BATTERIESHH AscenT|1 2|20F2]1 2 BOTH < BOTH >l 10F 2
. INVERTERS 10F 2 1 0F 2]
5. AC BUSES BUS A BUS A >
ENVIRONMENTAL
1. SUIT/CABIN INTEGRIT «—SUIT AND CABIN SUIT AND CABIN >| SUIT |«SUIT AND CABIN
2. SUIT FANS ol 1oF2 | BoTH [10F2 ' BOTH »l<—10d 2 <«—1 BOTH >
3. 0p DEMAND REGS  Jiii|- 10F 2 - > 10F 2 10F 2(4)
H,0 SEPARATORS 10F 2 | BOTH H20 SEPS BOTH H,0 SEPARATORS BOTH H-0 SEPS OR
4, 120 SEPAF o0 SEP e OR L OF 2 YR H20 SEPA) H Ho 1 0F 2 Hp0 SEPS
LCG COOLANT LOOP ¥l R LcG |Hp0 SEPS + LCG Hp0 SEPARATORS +LCG 1 OF 2 Hp0 SEPS +LCG OR LCG
NY ANY ! DESCENT]
5. 0o TANKS DESCENT A 20F 3 )
, woer|  ASCENT| 10F 2 2 OF 3 | 10F2 —
¥ i
6. COOLANT PRIMARY OTH 5
Loope 1 OF 2 B 6 S <«——BOTH > - BOTH >f<—10F 2
ek lSECONDARY , , |-
7. H,0 FEED PATHS PRIQR| _ PRIMARY 6 PRIMARY —] - PRIMARY >|< PRIOR SEC
[ DES
8. Hy0 Tanks (D| PESCENT DES | ANY ANY
#oel ASCENT| 10F 2 | BOTH | 2 0F 3 < BOTH —>12 OF 3 - BOTH— <1 0F|2
OR . > ; -
9. 8VRE 1 ¥ AE R camin = - a O 1 1 >
DURING POWERED DESCENT WHEN TIME IS NOT AVAILABLE TO TROUBLESHOOT, LEGEND, Xkt RETAIN DESCENT STAGE ALAP
@ A SHORT ON EITHER AN ASCENT OR DESCENT FEEDER WILL BE CONSIDERED ' ‘s NO REQUIREMENT

LOSS OF A BUS AND THUS REQUIRE AN ABORT

LANDING MISSION

QROEE ®

A SHORTED DESCENT FEEDER WILL ALWAYS BE REASON FOR ABORTING THE

FUNCTIONAL CAPABILITY ONLY - SEE REDLINES FOR CONSUMABLES REQUIREMENTS
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
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LM CONTROL GO/NO-GO CRITERIA

1. AOT REQUIRED UNTIL FIRST P52 ALIGNMENT

2. LR/PNGS DELTA ALT MUSY BE CO
3. MANUALLY FOLLOW CMD THRUST

NVERGED PRIOR TO 13,000 FY
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

UNDOCKING Dot POWERED DESCENT LUNAR STAY RENDEZVOUS
GO/NO-GO LMACTIVE  boeking
v T cvent | o ] or [0 8 i) So 0 oo ] B | B [ssveon|ree
GNC
1. PGNS ! : I pans ! PGNS
I ] AGS OR PGNS-
2. AGS AGS AGS—@
3. 3 AXI5 AUTO ATT CNTL AND HOLD -e———REDUNDANT L —REDUNDANT-@) — : 3 AXIS
4. 3 AXIS CONTROL [—— REDUNDANT 3 AXIS REDUNDANT [<——— REDUNDANT : 3 AXIS
5. ACA 1ACA —L 1 Aca 1 ACA
6. 3 AXIS TRANSLATION 3 AXIS 3 AXIS | ULLAGE 1AXIS 3 AXIS —
7. TTCA 1 TTCA+ -1 TTCAY ® 3 AXIS =
8. FDAI - ATTITUDE/RATES/ERRORS [—— CREW OPTION L cREW OPTION <
9. THROTTLE RESPONSE iN 40 SEC
10. VHF RNG/CSM OPT TRK ONE ONE
11. RR/TRANSPONDER RR RR
12. AOT AOT-C
13. LR LR — R4
T4, REDUNDANT ASC ENG ON/OFF REDUNDANT ASC ON/OFF
15. PITCH AND ROLL GDA TRIMMED BITCH AND ROLL GDA W/IN IMPINGEMENT CONSTRAINTS»-]
16. MANUAL THROTTLE MANUAL MANUAL THROTTLE ®
17. AUTO THROTTLE/CMD INDICATION AUTC @ ¥ AUTO THROTTLE TG
OPS )
1. NO PROPELLANT LEAKS ] 1 1 NO PROP LEAKS - I I
5 FU, OXINLET/ < 65% >60/> 60— 3155 | 38Y >120/>123
* ULLAGE PRESS (PS)) P Wi R/A —— >150/> 160
5 FU, 0X AP <FTP V4 VA SEE RULE
* (FU HIGH/0X HIGH) ey W 25-2 A.5.(A)
4. PROPELLANT TEMP > 500 aNDS A2 & >50° ANDS £25 25
5. PROPELLANT AT <10° | <25° <10°
6. PROP QTY > LOW LEVEL/2%
7. SHe AVAIL PRIOR 6:20
8. VENT WITHIN 8 MiN
APS
1. NO PROPELLANT LEAKS —T-NO PROPELLANT LEAKS l! —> IMI:II?EE&%PE IﬁéKgFF
2. FU/OX INLET PRESS >62 AND <220 >62 ANP <220
3. FU/OX AP (EiTHER HIGH) <90 90.pSID APr-'SogoRTNggo
4. PROPELLANT TEMP >50° AND < 90° >50° AND <90
5. PROP AT <10°F <10°F 10° F
RCS
1. NO PROPELLANT LEAKS 1
2. FU/OX MANIF PRESS 100 PSD A AND B AORB AAND B —> A OR B A AND B AORB
3. PROP TEMP (>40° F <100° F) A AND B A AND B AORB A AND B AOR B8 —
4. 3 AXIS ATT CNTL CAPABILITY |~ REDUNDANT 3 AXIS REDUNDANT —> 3 AXIS REDUNDANT 3 AXIS
5. 3 AXIS TRANSLATION 3 AXIS 3 AXIS 1 AXIS |=— 3 AXIS —>]
6. NO IMPINGEMENT LIMITS EXCEEDED{— NO IMPINGEMENT INO IMPINGEMENT |

LEGEND: - NO REQUIREMENT
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0L=S6T OB

COMMUNICATIONS/INSTRUMENTATION GO/NO-GO CRITERIA

EARTH ORBI T T LUNAR ORBIT UNDOCKING DOI POWERED DESCENT LUNAR STAY RENDEZVOUS
GO/NO-GO LM ACTIVE
ITEM CONT | CONT CONT CONT | CONT NOMINAL CONT [NOMINAL PDI TO [PDI+5 TO[LO GATE[ STAY | 2-MAN | 1-MAN
goosT | E.0. | TYU | T8 ) e | tO Lol O | BvENT [Nission] EVENT | hor |wmission] PP | poi +5 [LOGATE| TO /0 (w0 Eva] EvA | Eva |CSVCOH|TPVTPF
USB 2-WAY VOICE COMM [—— CSM AND LM

SIMPLEX OR DUPLEX

VHF COMM LM/CSM
VHF COMM LM/EVA
VHF COMM EVA/EVA

MSFN/EVA VOICE

CRITICAL INSTRUMENTATION | csw | LM AND CSM —
PRR (4) HBR OR LBR

LM TELEMETRY

CSM TELEMETRY HBR OR LBR HBR OR LBR

(L) VHF IS ACCEPTABLE
(2) CSM RELAY TO LM IS ACCEPTABLE

@ LM RELAY TO CSM IS ACCEPTABLE

@ ADEQUATE HBR TO MAKE FINAL GO/NO GO
TO CONTINUE POWERED DESCENT

LEGEND: « NO REQUIREMENT
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EMU GO/NO-GO CRITERIA

UNDOCKING DOl POWERED DESCENT LUNAR STAY (2)
GO/NO-GO , »
ITEM

2-MAN | 1-MAN
EVA EVA

EMY ——>

CONT {NOMINAL
DOt MISSION

PDI TO |PD!+5 TOjLO GATE| STAY
PDI +5 |LO GATE} TO T/D [W/0 EVA

PDI

CRITICAL INSTRUMENTATION
LCG/LTL COOLING 20F2 | 10F2
PRIMARY 02 SUPPLY (S) 20F2 {10F2
PLSS 02 PRESSURE REG(S) ; 20F2 | 10F2
PLSS FAN(S) 20F2 j10F2
PLSS BATTERY(S) 20F2 |10F2

EMU PRESSURE INTEGRITY 20F2 | 1OF 2

0PS 02 BOTTLE(S) D— 20F2 |10F2

OPS PRESSURE REG(S) 20F 2 | 10F2
(1) NOMINALLY BOTH OPS'S SOURCE PRESSURES WILL BE CHECKED OUT PRIOR TO LEGEND: NO.REQUIREMENT

UNDOCKING - SHOULD ONE OPS SOURCE PRESSURE FAIL TO MEET THE 0PS 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 PLSS AND/OR OPS CONSUMABLES WiLL BE RETAINED AT LM LIFTOFF TO
SUPPORT A 30 MINUTE CEVA



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUED

REV

ITEM

3=90

- oy o o s 0 e

' CONSUMABLES !

o 10 a0 o 2 o 2 Wm0

sPs

Ae  AFTER TDGE AND THE FIRST DOCKED SPS MCCs» THE DELTA V REQUIRED TO CONTINUE WITH A LUNAR
MISSION IS 5500 FPS (CSM UNDOCKED CAPABILITY).

Be THE DELTA V REQUIRED FOR LOI GO 1S LOI1 (FUNCTION OF LAUNCH DAY AND LAUNCH AZ) +190 FPS
(LOI2» DOCKED! +2960 FPS (TEI AND TEC MCC'S)a

Ce THE DELTA V REQUIRED FOR GO FOR RENDEZVOUS 15 3520 FPSe THIS DELTA V INCLUDES=~=
560 FPSs LM RESCUE
2800 FPS» TEI (APPROXIMATELY 79 HR RETURN}
160 FPS» 30 MCC BASED ON SCS CONTROLLED TEI
3520 FPS

SM RCS

Ae THE REDLINE FOR TDGE IS 630 LBS AND IS CONSISTENT WITH A CSM ONLY LUNAR ORBIT MISSION
(NOMINAL FIRST AND THIRD DAY OPERATIONS AND SPS DOI OPERATIONS).

Ba  THE SM RCS PROPELLANT REQUIRED FOR LOI COMMITMENT IS 210 LBS. THIS CAPABILITY ALLOWS ONE
DAY OF NOMINAL LUNAR ORBIT OPERATIONS WHILE DOCKED AND NOMINAL TEC OPERATIONSs

Ce IF THE LUNAR ORBIT REDLINE IS VIOLATEDs TE] WILL BE PERFORMED ASAPs THIS REDLINE ALLOWS===
90 LBS-LM SEPs 2 REVS IN LUNAR ORBIT» TEI ULLAGEs NOMINAL TEC
65 LBS=MCC ALLOWANCE FOR TEMC

De  THE SM RCS PROPELLANT REQUIRED TO ALLOW A GO FOR UNDOGKING 1S 260 LBSs THIS CAPABILITY
INCLUDES === CSM SEP-MANE‘VEBpHQNE.REE FOR THE MINI=FOOTBALL) BRAKING AND DOGKING? FOUR REVS
POSTDOCKINGs AND THE LUNAR OrRBIT RebLINE

Ee THE SM RCS PROPELLANT REQUIRED TO ALLOW A GO FOR RENDEZVOUS IS 670 LBSe THIS CAPABILITY
INCLUDES=m=
355 LBSs RESCUE (INCLUDES FOUR JET 10 SEC ULLAGE FOR FOUR SPS MANEUVERS ONE RCS MANEUVERs
AND ASSUMES THE CSM PERFORMS BRAKING)

90 LBS=LUNAR ORBIT REDLINE LESS MCC ALLOWANCE

225 LBS=NOMINAL LUNAR ORBIT USAGE
670 LBS=TOTAL

Fe IF THE TEC REDLINE IS APPROACHEDs ONLY RCS USAGE ESSENTIAL FOR CREW SAFETY WILL BE

CONTINUEDe THIS REDLINE ALLOWS A CM/SM SEP MANEUVER OF 3 FPSe THE TEC REDLINEs INCLe
ALLOWANCE FOR TEI ULLAGE» IS 60 LBSe

RULE NUMBERS 3=92 AND 3~93 ARE ARE RESERVED.

MISSION REV JDATE SECTION GROWP PAGE

APOLLO 11]A 6/20/69}MISSION RULE CONSUMABLES
SUMMARY 3=20
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MISSION RULES

SECTION 3 = MISSION RULE SUMMARY = CONTINUED

REV] ITEM
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUVED

REV

ITEM

3=94

CSM BATTERY ENERGY AND CRYOGENIC 02 AND #H2

THE FOLLOWING MINIMUM USABLE ENERGY/QUANTITIES MuST BE AVAILABLE TO |INITIATE THE SPECIFIC
PHASES :

' ' OLAUNCH ' TLl ' Lol ' UNDOCK#* '
' ' ' ' 1 '
' ' ' ' [ '
' %t ' ' *a ' e [
t BATT AMP=HOURS o ! 88¢4 ' 81 ' 50 ' 44 '
' REMAINING ' ' ' ' ‘
' ' ' ' ' '
' ' ' ' ' '
! 02 (PERCENT ' 8248 ' 8240' 6047 ' 5344 '
' EACH TANK) ' ' ' ! '
' ' [ ' ' '
' ' [ [ ' '
t H2 (PERCENT ' 9042 ! 8943' 6448 ! 558 !
' EACH TANK) ' ' ' ' '
] [ ' ' '

t

#UNDOCKING REDLINE 1S THAT MINIMUM REQUIREMENT NECESSARY TO DO A LUNAR LANDING WITH ASCENT AFTER
ONE CSM ORBIT.

*#%BATTERY AMP HOURS NECESSARY TO PERFORM NOMINAL MISSION WITHOUT BATTERY CHARGERe
###ENERGY REQUIREMENT IN TWO LOWEST BATTERIESe

BATTERY RED LINES ARE BASED ON FAILURE OF THE BATTERY CHARGER PRIOR TO ACCOMPLISHING ANY BATTERY
CHARGINGes THESE REDLINES ALLOW.COMPLETION OF NOMINAL MISSION WITH FULL 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 CHARGERe THE REDLINES FOR LOI AND UNDOCKING ALLOW FOR A
sggisgggTzeLgfaEOF AN ENTRY BATTERY WITH EARLY TEIs» POWERED DOWN G&N ENTRYs AND 12 HOURS
P .

CRYOGENIC REDLINES ARE BASED ON CAPABILITY 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 TEI =29 HOURS
(WORST CASE TIME FOR FAILURE!).

RULES 3~95 AND 3~96 ARE RESERVED.

MISSION |REV |DATE SECTION GROVP PAGE

APOLLO 11]A 6/20/69fMISSION RULE CONSUMABLES
SUMMARY 3=22
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 ~ MISSION RULE SUMMARY = CONTINUED

REV

ITEM

3=97

LM=RCS PROPELLANT GO/NO=~GO'S AND REDLINES

Ae

Be

ASSUMPTIONS

ls

2

TOTAL LOADED 633 LBS EQUAL 100 PERCENT
UNUSABLE

TRAPPED PROPELLANT Te3 PERCENT
GROUND GAGING UNCERTAINTY 6¢0 PERCENT
TOTAL UNUSABLE ;;:; PERCENT
OPS RESERVE

(A} PRIOR TG TPI —— ONE REV LOS TRACKING OF CSM (STAGED)
PERCENT

(B) AFTER TPI —— (SM ACTIVE DOCKING EQUAL 10 PERCENT

GO/NO~GO'S

le

2

3

4o

5e

6o

Ts

UNDOCKING/SEPARAT I ONwe==

EQUAL 245

Ie PROPELLANT REQUIRED FOR UNDOCKINGs DOls DESCENTs ASCENT AND RENDEZVOUS

PLUS OPS RESERVE.

IeA PROPELLANT REQUIRED FOR UNDOCKING MINI=FOOTBALLS AND.DOCKING PLUS OPS

RESERVE.

Dot

Il. PROPELLANT REQUIRED FOR DOls DESCENTs ASCENT AND RENDEZVOUS PLUS OPS

RESERVE

PDI

111+ PROPELLANT REQUIRED FOR DESCENTs ASCENT AND RENDEZVOUS PLUS OFS

RESERVE, -

IMMEDIATELY AFTER ASCENT

1Ve PROPELLANT REQUIRED FOR NOMINAL LM ACTIVE RNDZ PLUS OPS RESERVEs

<3
Ve PROPELLANT REQUIRED FOR REMAINDER OF RNDZ PLUS OPS RESERVE.

VeAes PROPELLANT FOR CSIs LOS TO TPIs TPl» BRAKING» DOCKING PLUS OPS RESERVEe

COH
vis PROPELLANT REQUIRED FOR REMAINDER OF RNDZ PLUS OPS RESERVEs
TPI

VIle PROPELLANT REQUIRED FOR REMAINDER OF RENDZVOUS PLUS OPS RESERVEe

MISSION [REV ]DATE SECTION GROUP ’ PAGE

APOLLO 11}A 6/20/69fMISSION RULE CONSUMABLES
SUMMARY 3=24




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 = MISSION RULE SUMMARY « CONTINUED

REV

ITEM

3=97
CONT

3=98

3~99

Co REDLINES

1,

20

3a

bho

6o

LM DPS

THE NOMINAL DPS PROPELLANT MARGIN IS APPROXIMATELY 925 LBSe THERE ARE NO REDLINES OR GO/NO~GO'S
PLANNED

LM APS

THE NOMINAL APS PROPELLANT MARGIN AT INSERTION IS APPROXIMATELY 246 LBSs THERE ARE NO REDLINES

UNDOCKING TO SEP
PROPELLANT REQUIRED FOR NOMINAL DOCKING
SEP TO DOI

PROPELLANT REQUIRED FOR REMAINDER OF MINI FOOTBALL, DOCKING PLUS OPS
RESERVE. .

POl TO POI

PROPELLANT REQUIRED FOR LOS IN LONGEST ABORT RNDZ WITH DPS ATTACHED UNTIL
JUST BEFORE TPI (P=20 MAXIMUM DEADBAND)s STAGING» BRAKINGs DOCKING PLUS OPS
RESERVE»

PDI TO TOUCHDOWN

PROPELLANT REQUIRED FOR DESCENT» NOM ASCENTs» LONGEST LOS FOR CSM RESCUE
(P=20 MAXIMUM DEADBAND)s BRAKINGs DOCKING PLUS OPS RESERVEs

INSERTION TO TPI

PROPELLANT REQUIRED FOR LOS TO TPF+ BRAKING» DOCKINGs PLUS OPS RESERVEs NOTE
RCS REQUIRED DECREASES WITH LESS LOS UNTIL TPI.

TPI TO DOCKING
PROPELLANT REQUIRED FOR OPS RESERVEs

OR GO/NO=GO'S PLANNED

RULE NUMBERS 3=100 .
AND 3~101 ARE RESERVEDs -

MISSION REV | DATE SECTION GROVP PAGE

APOLLO 11f B 7/3/69 IMISSION RULE CONSUMABLES
SUMMARY 3=25




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUED

REV

ITEM

3=102 |LM EPS» 02y

Ae

Be

H20

LM ECS AND EPS NOMINAL MISSION REDLINES ARE DEFINED IN TWO CATEGORIES===

1l

2e

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

(A)

(8)

({]

FROM UNDOCKING TO TOUCHDOWNs THE NOMINAL MISSION REDLINES ARE BASED ON A TwO=HOUR
LUNAR STAYs THESE RELINES ARE DEFINED BY THE CONSUMABLES REQUIRED TO COMPLETE THE
LANDINGs A 2=HOUR S5TAY» ASCENT AND NOMINAL (4=MOUR} RENDEZVOUSs EACH ASCENT
BATTERY AND ASCENT H20 TANK AND ONE ASCENT 02 TANK MUST CONTAIN <CONSUMABLES
REQUIRED FOR LIFTOFF AND NOMINAL RENDEZVOUS THROUGH CREW TRANSFERe IN ADDITONs
THERE MUST BE SUFFICIENT ASCENT/DESCENT CONSUMABLES TO COMPLETE THE LANDING PLUS
A 2-=HOUR LUNAR STAY. HOWEVERs FOR THE FIRST REV AFTER TOUCHDOWN» THE REDLINES ARE
DEFINED AS THE CONSUMABLES REQUIRED TO PROVIDE A T3 LIFTOFFs NOMINAL INSERTION
AND CSM RESCUE AS A MINIMUM,.

FOR THE REMAINDER OF THE LUNAR STAYs 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 DEFINED IN PARAGRAPH (A} ABOVE.

THE RENDEZVOUS REDLINE IS BASED ON THE CONSUMABLES REQUIRLD TO COMPLETE A NOMINAL
LM=ACTIVE RENDEZVOUS»s COMPLETELY POWERED UPes WHEN THE REDLINE 15 REACHEDR» LM WILL
BE POWERED DOWN AND CSM BECOMES THE ACTIVE VEHICLEs HOWEVERy THE LM WILL BE
POWERED UP TO PERFORM BRAKINGe THE REDLINE ALLOWS FOR THIS CAPABILITY.

THOSE USABLE QUANTITIES REQUIRED (PLUS DISPERSIONS) TO COMPLETE THE REQUIRED
ALTERNATE MISSIONs

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

le THOSE USABLE QUANTITIES REQUIRED (PLUS DISPERSIONS AND OPERATIONAL RESERVES)

AT SELECTED POINTS OF COMMITTMENT TO COMPLETE THE NOMINAL MISSION THROUGH

DOCKING.

(A) THE GO/NO GO VALUES FOR UNDOCKINGs» DOIs PDI» AND A STAY/NO STAY FOR Tl & T2 ARE
IDENTICAL TO THE NOMINAL MISSION REDLINES AT THOSE TIMESe SEE 3=1024A¢l(A) FOR
DETAILS. .

(B) 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 RESERVEs THE LAST 4 HOURS .OF THIS CAPABILITY FOR EPS MUST BE. SPLIT' "BUS
OPERAT!ONe THE ASCENT CONSUMABLE GO/NO GO VALUES ARE THE SAME AS THE REDLINES
DISCUSSED IN 3=102eA¢l(B)

(C) THERE IS NO APPLICABLE GO/NO GO FOR THE LM=ACTIVE RENDEZVOUSe LM IS THE ACTIVE
VEMICLE AS LONG AS THE REDLINESs DEFINED IN PARAGRAPH 3=1024As1(C)» ARE NOT
VIOLATED,

2e THOSE USABLE QUANTITIES REQUIRED (PLUS DISPERSIONS AND OPERATIONAL RESERVES)
AT SELECTED POINTS OF COMMITTMENT TO COMPLETE THE REQUIRED ALTERNATE
MISSION,
MISSION REV [DATE SECTION GROUP PAGE
APOLLO 11 }A 6/20/69 |[MISSION RULE CONSUMABLES
SUMMARY 3=26
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MISSION RULES
SECTION 3 =~ MISSION RULE SUMMARY = CONTINUED

REV| ITEM

3=102
CONTe

' GO/NO GO U STAY/NO STAY '

' ]

* UNDOCK ' DOI ¢ PDI ! LUNAR STAY '

) 1) ¢ 1

' ROM(1) ' ROM !t ROM t T1 AND ' ROM{2) ' ROM(2) ' ROM{(2) '

* WITH ' WITH ' WITH ' T2 (3) ' WITH ' 20=HR ' 20=HR '

! 2=HR ' 2=HR ! 2=HR ! ¢ BeR ' WITH ' W/Q '

* STAY ' STAY ¢ sTAY ! t STAY  'EVA ' EVA '

U U 1 ' ' + ' t '
' ASC 02 (LBS EITHER TANKS) ! 166 ! le6! le6 ! ' le6 ! 1e6 ! le6 !
] law- L] 1 t [} [} + +
¢ PLUS 1 ' (] ' ] ' ' '
) ' + ] 1) . ' ] ]
! ASC/DES 02 (LBS) ' 1e7 0 143! 9! ¢ 4ol ' 206 ! 8e7 !
[] ' ] ] [ ' ) ' '
‘ ] ] 1 1) L] ] ] '
] ' ’ 1 ] 1) ] ] '
! ASC H20 (LBS EACH TANK) ' 29 ! 294 29 v (3) 0 29 ¢ 29 ¢ 29
) ' ' ) 1 ' ] t +
' PLUS ' t [} ' ' ' ' [
! ' L] ] ] ] 1 ] '
' ASC/DES H20 (LBS) ' 33 ¢ 27t 19 ¢ (3) ¢ 68 ! 138 ¢ 139 !
' L} l ] ] ] ' t 1
] ' ' ¢ t [ ' ' 1
' L} ’ 1) ] ) L] ' +
' ASC AMP HRS (EACH BAT) ' 247 ¢ 2479 247 v (3) 237 ¢ 237 237
(] ' ] [} ] [ ' [] []
t PLUS [} ] 1 ' ] ' ' ]
] ] t ' ' ] ' ' '
! ASC/DES AMP HOURS ! 203 ! 135! 94 ! (3) * 387 ! 797 ! 783 !
' '

(1) ROM = REMAINDER OF MISSION
{2) APPLIED AT T3=20 MIN» l+Ee TOTAL SURFACE STAY TIMES ARE 10 AND 22 HOURS.

(3) LM IS ''STAY'' IF SUFFICIENT ASCENT/DESCENT H20 AND ELECTRICAL POWER ARE AVAILABLE T0O
PROVIDE A T3 LIFTOFF» NOMINAL INSERTION & CSM RESCUE <CAPABILITY AS A MINIMUMe M IS
tISTAY!YY EVEN IF ALL TANKED 02 IS LOST.

GENERAL NOTE

VALUES IN TABLE ARE THE REQUIRED
USABLE AMOUNTSe UNUSABLES ARE==-~

02 H20 ' A=H

¥ ]
] 1]
ASC ' 437 ' 2408 ! 7
] t ]
] +

DES 3039 l6e4 15

{PER TANK OR BATTERY)

MISSION | REV| DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUED

REV

ITEM

3~103 T

MU

PLSS AMP HRSs 02 & H20 REDLINES

A

NOMINAL EVA=THE PLSS AMP=~HRSs 02 AND H20 REDLINES FOR THE NOMINAL EVA ARE DEFINED IN THREE
CATAGOR]ESw=m

le THOSE VALUES REQUIRED FOR DUAL TERMINATION AND SAFE RETURN TO A PRESSURIZED
LM CABIN PLUS THE VALUES REQUIRED FOR 30 MIMUTES OF POST-EVA RESERVE

2. THOSE VALUES REQUIRED FOR DUAL TERMINATION» TRANSFER OF ONE SRC» AND SAFE
RETURN TC A PRESSURIZED LM CABIN PLUS 30 MINUTES OF POST~EVA RESERVEs

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

ALTERNATE EVA= THE PLSS AMP=HOURS» 02 AND H20 REDLINES FOR THE ALTERNATE EVA'S ARE DEFINED
IN TWO CATAGORIES===

le THOSE VALUES REQUIRED FOR SINGLE EVA TERMINATION AND SAFE RETURN TO A
PRESSURIZED LM CABIN PLUS THE VALUES REQUIRED FOR 30 MINUTES OF POST=EVA
RESERVE.

P THOSE VALUES REQUIRED FOR SINGLE EVA TERMINATION» TRANSFER OF ONE SRCy» AND
SAFE RETURN TO A PRESSURIZED LM CABIN PLUS 30 MINUTES OF POST=EVA RESERVE.

MISSION REV ]} DATE SECTION GROUP : PAGE
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MISSION RULES
SECTION 3 =~ MISSION RULE SUMMARY = CONTINUED

REV] ITEM

3=103
CONT.

Ce PLSS AMP=HRy 02 AND H20 GO/NO=GO'S ARE DEFINED AS THOSE VALUES REWUIRED TO COMPLETE THE EVA
(NOMINAL OR ALTERNATE) PLUS THE VALUES REQUIRED FOR 30 MINUTES OF POST=EVA RESERVE.

GO/NO=GO'S

] t

1 ] ] ]

' NOMINAL ' ALTERNATE ' ALTERNATE !

' EVA " 1=MAN» 2=HR ' 1=MAN» BO=MIN!

* 2HR 40 MIN ! EVA ' EVA '

) 1 ] )

] 1 ) 1) ]
' COR ' ' ' '
' POS (PSIA) 919 ' 757 ' 506 1
) ] ] ) )
' H20 (LBS) ! Te34 ' 5696 ' 3440
[) (] [} 1 ]
l ' AMP=HRS ' 1240 ' 1040 ' 605 '
L ] 1 ) )
] ] ] ] [}
tLMP ' ' ' '
() 1 L ) L]
' POS (PSIA) ! 884 ' 157 ' 506 1
1 1 [}

' H20 (LBS) ! 6497 ' 5.96 ' 3,40
1 ) L ] 1]
. ' AMP=HRS ' 1240 ' 10,0 ' 605 '
' ' ' (1) (o
) 1

(1) THESE REQUIREMENTS ARE VALID ONLY IF THE CDR'S PLSS
FAILS TO SATISFY ITS GO/NO=GO CRITERIA.

MISSION |REV |DATE SECTION GROUP PAGE
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SECTION 3 =« MISSION RULE SUMMARY = CONTINUED

NASA - Manned Spacecraft Center
MISSION RULES

REV

ITEM

3=103
CONTe

De OPS 02» PLSS 029

H20 AND AMP=HRS GO/NO=GO'S ARE

COMPLETE A 30=MINUTE CEVA.

CEVA GO/NO=GO TABLE

DEFINED AS THOSE VALUES REWUIRED TO

1) L)
] ]
' ]
+ ]
1 '
] ¢
t ' t ]
' ! ACTIVATED ' 4600 PSIA/448 LBS !
t Ops§ ' ' '
' ! UNACTIVATED ' 5380 PSIA/5¢6 LBS !
1 1 ] ]
] 1]
1 L] L 1
' ' POS ' 422 PSIA/045 LBS !
1 1] t ]
t t ] 1
¢ ' ] ]
' PLSS ' H20 ' 147 LBS '
] ! ] (]
t ] 1 t
[} L 1 )
' ' BAT ' 48 AMP=HRS '
1 ) 1 ]
. )
MissioN JRev 1 0ATE | secTion GROUP PAGE
ApoLLo 11 A | 6/20/69] MISSION RULE CONSUMABLES
SUMMARY 3-30




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV

ITEM

4=1

GENERAL

Aes THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCC/MSFN REQUIREMENTS WHICH MUST BE MET
BEFORE A *''GO'' IS GIVEN FOR LAUNCH.

Be WHEN A SPECIFIC HARDWARE ITEM OR OPERATIONAL CAPABILITY IS DEFINED AS A MANDATORY ITEMs THE
HARDWARE AND/OR SOFTWARE INTERFACE REQUIRED TO PROVIDE THE MANDATORY FUNCTIONS OF THAT
HARDWARE ITEM OR OPERATIONAL CAPABILITY ARE TO ASSUME A MANDATORY STATUS ALSOe

Ce WHERE REDUNDANCY EXISTS FOR MANDATORY ITEMS» A BACKUP CAPABILITY IS CONSIDERED HIGHLY

DESIRABLES
NOTE

THE VARIOUS EQUIPMENT LISTINGS IN THIS
SECTION ARE TO BE UTILIZED AS A GUIDE

ONLYe IT IS MANDATORYs» PRIOR TO COMMITTING
THE MISSION TO LAUNCHs TO BE ABLE TO===

Ae RECEIVE AND DISPLAY TELEMETRY AND
TRACKING DATAe

Be MAINTAIN VOICE COMMUNICATIONS WITH
THE CREW.

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11}FNL |5/16/69] GROUND INSTRe GENERAL
REQUIREMENTS 4=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV] ITEM [/ CONDITION/MALFUNCTION' PHASE RULING ! CUES/NOTES/COMMENTS
¢ [} ]
L] 1 1
t ] +
4=2 TELEMETRY ' ' '
L] ] 1
Ae CONSOLE DISPLAY (D/TVs ' PRELAUNCH * MANDATORY ' Ae FOR DISPLAY OF MANDATORY S/V
EVENTSs ANALOGS) ¢ ' ! PARAMETERS.
] ' ] .
Be PCM GROUND STATIONS ' PRELAUNCH ' 1 OF 4 MANDATORYs' Bs FOR DISPLAY OF MANDATORY s/V
t4) ' : ' 1 HIGHLY ' EVENTS AND ANALOGSe :
' ' DESIRABLE '
t 1 t
Ce RECORDING AND PLAYBACK ! ! '
t ) 1
ALDS ' ' !
! PRELAUNCH ' BOTH DESIRABLE !
MSFN ! ! !
1 t '
De FM = GROUND STATION ' PRELAUNCH ' 1 OF 2 MANDATORY ' De TO PROVIDE MANDATORY DISPLAY
: ! : DATA FOR THE MCC SURGEON,
]
) L ]
¢ ] i
43 COMMAND ' ' ¢
t ) '
Ae MOCR TOGGLE SWITCHES ¢ ' ' As FOR LAUNCH PHASE ABORT REWUEST
(BOTH A AND B) ! ! !
' ] [
le BSE ABORT REQUEST ! PRELAUNCH ' HIGHLY DESIRABLE '
1
2¢ FIDO ABORT REQUEST ' PRELAUNCH ' HIGHLY DESIRABLE !
' [} |
3+ FD ABORT REQUEST ! PRELAUNCH ' HIGHLY DESIRABLE !
) ) )
Be COMMAND PANELS=== : : :
EECOMy GUIDOs BSE» ' PRELAUNCH ' HIGHLY DESIRABLE !
TELCOMs CONTROLs CCATS ! ! '
Co MOCR CONSOLE/SITE ' ! '
SELECT CAPABILITY ' ' '
] ] '
le RTC CONSOLE ' ! '
(CCATS) ' ' !
' PRELAUNCH ' HIGHLY DESIRABLE !
24 CCATS CMD CONSOLE ' ’ e e '
MED ' ! '
De FC/MEO SWITCHING ' ' '
CAPABILITY ! ¢ ¢
L ) ]
le FLIGHT DIRECTOR ' ' '
! PRELAUNCH ' HIGHLY DESIRABLE !
2¢ CCATS CMD MED ' ' !
1 1] L
1) ] 1
L) ] t
] ) ]
44 TRAJECTORY : ' :
'
Ae TRAJECTORY DATA ¢ ' ' As THE TRAJECTORY DATA SOURCES ARE
PROCESSING ' ' ' UTILIZED AS FOLLOWS===
ls AVAILABILITY OF ' PRELAUNCH ! 1 MANDATORY ' le (A) INDEPENDENT VERIFICATION OF
ONE INDEPENDENT ' ' ' L/V NAVIGATIONs
TRACKING SOURCE ! J ' )
(IPRy USB) FROM ' ' ' {B) PROTECTION AGAINST VIOLATION
LIFTOFF TO T + 10 ' ' ' OF LAUNCH ENVELOPEs
MINUTES ' ' '
2¢ IU AND CMC TM ! PRELAUNCH ' BOTH MANDATORY ' Aes2¢ REQUIRED FOR ORBIT GO/NO=GO
VECTORS FROM ' ' '
LIFTOFF TO INSERTION' ' '
PLUS 60 SECONDS. ' ' J
Be RTCC = DATA SELECT ' PRELAUNCH ' MANDATORY ' Be TO SELECT BEST AVAILABLE DATA
CAPABILITY ' ' ! SOURCEs
MISSION [REv |DATE SECTION GROUP PAGE
APOLLO 11|FNL [5/16/69|GROUND INSTR MCC
REQUIREMENTS 4=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV] ITEM [CONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
B L] ] ) ]
] ' L]
1 ] ]
4=5 | COMMUNICATIONS ! ' !
) [} )
As MOCR=== ' ' '
1 ) ]
t ] 1)
FD LOOP " PRELAUNCH ' 1 OF 2 MANDATORY ' FOR MISSION CONTROL
AFD CONF LOOP ! ' '
MOCR §YS 1 & 2 ' ! '
MOCR DYN ' PRELAUNCH ' ALL HIGHLY !
A/G 1 LOOP ' ' DESIRABLE '
A/G 2 LOOP ' ' '
1 1] '
Be MCC/LAUNCH COMPLEXmw= ! ' '
] ] )
121 CLTC ' ' ! FOR TERMINAL COUNT COQRDINATION
111 CVTS ' PRELAUNCH ' 1 OF 3 MANDATORY ' OF MCC~PAD ACTIVITIES
212 MsTC ' ) .
] ] ]
Co MCC/RSOm== ' ' '
N ] 1 ]
FD LINE TO RSO ! ' ! FOR TRAJECTORY VERIFICATION AND
RSO PRIVATE LINE " PRELAUNCH ' 1 OF 3 MANDATORY ' BOOSTER SAFING
CAPE 111 RSO LOOP ! : '
Ds MISCELLANEOUS==~= ' ' !
] ] )
BSE TM MONITOR LOOP ' PRELAUNCH ' DESIRABLE ! USED FOR  MONITORING  SPACE
C1F/uUsB LOOP ' | " VEHICLES SUBSYSTEM CHECKOUT
1) ] ]
€+ MCC/REMOTED $ITES==w ! : :
t
ONE A/G PATH VIA GSFC ! PRELAUNCH ! MANDATORY : USED FOR COMMUNICATION WITH CREW
' ] 1)
L} ) L]
1) t )
] ] 1)
4=6 | COMPUTER ' ' '
¢ ] ¢
As MOC (1BM 360/75) ' PRELAUNCH ' MANDATORY ' TO  PROCESS  MANDATORY  §/V
' ' ' PARAMETERS AND TRAJECTORY DATA
] ) 1
Be DSC (IBM 360/75) t PRELAUNCH ' HIGHLY DESIRABLE ' AN SSC (IBM 260/75) 1S AVAILABLE
' ' ' AS BACKUP TO THE MOC OR DSCs
1 1 1] .
Co CCATS (UNIVAC 494)=  F 1 '
ONLINE ' ' '
' PRELAUNCH ' 1 MANDATORY AND 1! TO THROUGH PROCESS MANDATORY S/V
De CCATS (UNIVAC 494) = ! * HIGHLY DESIRABLE ' PARAMETERS TO MOC
STANDBY ' ! '
) ) 1
Ee RTACF = 2 ' PRELAUNCH ' 1 HIGHLY ' PRELAUNCH 1P PREDICTIONS FOR MODE
' ' DESIRABLE ' 1 ABORTSs
] ¥ -
1 [) 1
[} ] [}
L) ] '
4=7 | TIMING ' ' '
MITE (2) ! PRELAUNCH ' 1 MANDATORY ' MCC TIMING STANDARD TO  SUPPORT
' ' " MANDATORY RTCC/CCATS COMPUTERS
MisstoN | Rev | pate | section GROUP PAGE
APOLLO 11 FNL | 5716769 GROUND INSTR McC
REQUIREMENTS 4=3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV| 1TEM |'conorTioN/MALFUNCT TON! PHASE RULING ' CUES/NOTES/COMMENTS
1 ' '
' ' '
4=8 MCC POWER ' ! '
Ae BUS Al ' PRELAUNCH t MANDATORY ' UNINTERRUPTABLE  POWER FOR  D/TV
' ' ' CONVERTERS
' ' '
Be BUS A2 ' PRELAUNCH ' MANDATORY ' UNINTERRUPTABLE POWER FOR D/Tv DATA
' ' ' DISTRIBUTORS AND VSM
' ' '
Ce BUS Bl ' PRELAUNCH ' MANDATORY ' 20 SECONDS INTERRUPTABLE POWER FOR
' ' ! THE FOLLOWING HIGHLY DESIRABLC
' ' ! ITEMSmm~
' ' '
' ' * = FLT DYN SSR CONSOLES AND
t t ]
' ' ' PLOTBOARDS
' ' '
! ' ! = RTCC CONSOLES (EXCEPT COMP SUP)
' ' '
' ' ! = RTACF
' ' '
' ' ' - PDSDD
' ' '
' 1 ' - CMeC
' ' '
[ ' ' - TTY
' ' '
De BUS B2 'PRELAUNCH ' MANDATORY ' 20 SECONDS INTERRUPTABLE POWER FOR
' ' ' MOCR AND SSR CONSOLES
' ' '
' ' '
[ ' '
' ' '
4=9 ' ' '
DISPLAY ' ' !
' ' ' )
Ae MOCR D/TV CHANNELS 'PRELAUNCH ! 10 OF 36 ' FOR DISPLAY OF  MANDATORY  §/V
' ' MANDATORY ' PARAMETERS
' ' '
NOe OF J ' '
POSITION  CHANNELS ' 1 ]
. ' ' )
RETRO 1 ' ' '
F1D0 1 ' ' '
GUIDO 1 ' ' '
EECOM i ' ' i
GNC 1 ' J '
RTCC 1 ' ' '
BOOSTER 4 ' ' '
' ' '
Be TRAJECTORY DISPLAY ' t '
' ' '
le FDO LAUNCH DIGITALS 'PRELAUNCH ' MANDATORY ON ' FOR CONTINGENCY  ORBIT INSERTION
! 't D/TV ' MANEUVER DATA AND TFF LIMITS.
' ' '
24 GAMMA VS V 'PRELAUNCH ' MANDATORY ON ' FROM SELECTED TRACKING DATA SOURCEs
' 'l OF beme= '
' ' '
' ' {A) 10 X 20 !
' ' SCRIBER PLOTTER !
' ' 18) D/TV '
' ' (C) RTCC '
' ' PLOTBOARD '
' ' (D) SSR '
' ' PLOTBOARD !
' ' '
3¢ RFO LAUNCH DIGITALS 'PRELAUNCH ' MANDATORY ON ' MONITOR FOR MCDES 111 AND 18
' ' D/TY ' MANEUVER DATAs
' ' '
4e GAMMA(EI) VS V(EI) 'PRELAUNCH * MANDATORY ON * MONITOR FCR G=LIMIT VIOLATIONs
' "1 OF 2me=- '
' ' '
' ' (A) D/TV !
! ' (B) SSR '
' ' PLOTBOARD '
MISSION REV | DATE SECTION GRQUP PAGE
APOLLO 11] B 7/3/769 | GROUND INSTR MCC
REQUIREMENTS b=t




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

d ' [}
REV| ITEM [/cONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
L 1) '
' 1 t
“CONT ' ' '
49 1 ' ]
5+ PHI VS LAMBDA 'PRELAUNCH ' HIGHLY DESIRABLE ' MONITOR FOR CROSS=RANGE LIMITS
' t ON 1 OF 2em=m '
1 + '
' 't (A) RTCC '
' ' PLOTBOARD '
' ' (B} SSR '
! ' PLOTBOARD !
1 1
6s TIFF) VS R(IP) 'PRELAUNCH ' HIGHLY DESIRABLE ' MONITOR FOR ABORT MODES Ils IIls Aiw
' * ON 1 OF 2em= ' 1B,
' t )
' ' (A) D/TV '
! ' (B) SRR '
' ' PLOTBOARD '
t ] ]
74 H VS D *PRELAUNCH ' MIGHLY DESIRABLE '
' ' ON 10 X 20 '
' t SCRIBER 'PLOTTER '
t ] ‘
8s GAMMALL) VS VI(I) 'PRELAUNCH ' MIGHLY DESIRABLE ' MONITOR FOR L/V AND S/C NAVIGATION
{CMC DYNAMIC ' ' ON 10 X 10 ' PERFORMANCE  (GUIDANCE  SYSTEM
STATUS! ' " SCRIBER PLOTTER ' ANALYSIS =  COMPARES CMC  WITH
' | ' TRACKING) s
t t ]
9« WEDGE ANGLE MONITOR 'PRELAUNCH ' WIGHLY DESIRABLE ' MONITOR FOR L/V AND S/C NAVIGATION
' ' ON D/TV ' PERFORMANCE
] ] t
10+ GUIDO ANALOG CHART 'PRELAUNCH ! HIGHLY DESIRABLE !
RECORDERS ONE AND ! ' ON D/TV '
TWO ' ' '
] 1] 1
11, INSERTION/INJECTION *PRELAUNCH ¢ MANDATORY ON ' FOR G6N GO/NO=GO
DIGITALS J " D/TY '
Ce ADEG CHANNELS 90=93 'PRELAUNCH ' HIGHLY DESIRABLE ' FOR DSC DISPLAYS
. [ 1 [
Da VSM 'PRELAUNCH ! MANDATORY ' FOR D/Tv
1 ] ]
Es AUX VSM 'PRELAUNCH ! HIGHLY DESIRABLE '
' 1
Fe EIDOPHORS (3) 'PRELAUNCH ' 2 HIGHLY '
' ' DESIRABLE '
NOTE=== INDIVIDUAL FLIGHT CONTROLLERS WilLk BE
RESPONSIBLE FOR REPORTING LOSS OF DISPLAY
CAPABILITY OF MANDATORY PARAMETERS TO THE FLIGHT
DIRECTORs
MissION  |Rev |oATE | sEcTion GROUP PAGE
apoLLo 11} 8 ] 7/3/69 | GRounp INSTR Mce
REQUIREMENTS 4=5




‘NASA - Manned Spacecraft Center

MISSION-RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

' ' '
REV] ITEM CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
] ] t
] L) !
1 ) ]
4=10] GSFC ' ' '
' ] '

Ae GSFC UNIVAC = 494 (2) PRELAUNCH ' 1 MANDATORY ' Ae ONE UNIVAC = 494 CAN PERFORM ALL
COMMUNICAT IONS ' ' ' NECESSARY FUNCTIONSs THE SECOND ONE
PROCESSOR 1 ' ' IS BACKUPs

1) t t

Be WBD (8040 KBPS) LINES 'PRELAUNCH ' 1 MANDATORY ' Be EITHER LINE CAN BE SWITCHED Tu
(2) BETWEEN MCC AND ! ' ' EITHER UNIVAC = 494,

GSFC ' A '
' L} ]
Ce TTY CIRCUITS BETWEEN ! ! ' Cs VFTG PROVIDES TWO KEDUNDANT 16
MCC AND GSFC ' ' ' CIRCUIT TTY CHANNELS.
' ' '
1+ OUTGOING "PRELAUNCH ' 1 OF 32 CIRGUITS ' 1. FOR ACU MSGs LS CMD
' ! HIGHLY DESIRABLE !
1 (] ]
2¢ INCOMING (JJ) 'PRELAUNCH ' 1 OF 32 CIRCUITS ' 2, FOR RECEPTION OF LOWSPEED RADAR
' ' MANDATORY ' DATA.
t ) " 1
t ] ]
1 t ]
) ] ]
4=11 | Ksc ' ' '
] ) ]
TELEMETRY=== ' | !
' ' '

Ae VHF TM FROM THE ' ' ' As THESE ANTENNAS CAN BE SWITCHED TO
FOLLOWING FOR $=I1ly ' ' ! MILA OR CIF FACILITIES
S~IVBs AND IU=w= ' ! !

. 1 t ]

ls CIF ANTENNA 'PRELAUNCH ' 1 HIGHLY
' ' DESIRABLE '
' ' '
2¢ MILA VHF ANTENNA ! ! !
] ) L)

Bs USB TM FROM THE 1 ' ' Ba USB IS THE CSM'S ONLY SOURCE OF

FOLLOWINGm== ' ' ' DATA.
' ' '
le MILA USB 'PRELAUNCH ' 1 MANDATORY '
] ] 1
24 CIF USB ' ' '
. 1 ] 1)
i [ i

COMMAND===

THIS CAPABILITY 1S DEFINED UNDER GSFC/KSC/MSFN

COMMAND RULE 4=12 FOR LAUNCH COVERAGEs

TRACKINGu== ,

THAT CAPABILITY REQUIRED TO SATISFY RULE 4~=4

(TRAJECTORY) IS MANDATORY.

VOICE COMMUNICATIONS~==

THIS KSC CAPABILITY 1S DEFINED UNDER MCC RULE 4=5

(COMMUNICATIONS) o

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11} B T7/3/69 | GROUND INSTRe GSFC/KSC/MSFN
REQUIREMENTS bmb




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV

ITEM

' CONDITION/MALFUNCT ION!

PHASE

RULING ' CUES/NOTES/COMMENTS

4=12

LAUNCH COVERAGE

PLUS 60 SECONDS.

Ae CMD
usB CCs

Be TELEMETRY
§=1C {VHF)

$~11 (VHF)

S=1v8 VHF (CP=1)

ty ¢Cs (DP=1B!
IV VHF (DP=1)

CsM (uss)

Ce TRACKING

De A/G COMMUNICATIONS

t
]

'PRELAUNCH
'

]
]

'PRELAUNCH
'

'PRELAUNCH

' PRELAUNCH
'
fPRELAUNCH
'

'
! PRELAUNCH

- e = m e m e em e wm . mmmeweE. . wewem -

KSC/MSFN SITES (SITES NOT LISTED DUE TO VARIABLE
LAUNCH AZIMUTH) MUST PROVIDE THE FOLLOWING
CAPABILITIES FROM LIFTOFF TMROUGH $=1VB CUTOFF

REFER TO DECISION MATRIX (RULE 4=16 AND FIGURES
4=1 THROUGH 4=5) TO DETERMINE CAPABILITY.
' '

HIGHLY DESIRABLE

MIGHLY DESIRABLE S=1¢C

MALFUNC
HIGHLY DESIRABLE
FROM

LIFTOFF TO S=11
CUTOFF (APPROXs
8 + 36 SEC)

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE SEP
MANDATORY FROM
LIFTOFF THROUGH
S=1vB CUTOFF
PLUS 60 SECs

- - w mm ww wmmEem om % ew e oa e e = = -

THAT CAPABILITY REQUIRED TO SATISFY RULE 4=4
(TRAJECTORY! 18 MANDATORY

DATA

TIONS.

15

~ FOR BULKHEAD DELTA

ONLY ~ HIGHLY

DESIRABLE SINCE THE MCC 1S NOT PRIME
FOR REQUESTING AN ABORT FOR s=IC

FOR ABORT CUES FROM MCC

P AFTER s/C

FOR ABORT CUES FROM MCC

REQUIREMENTS

' '
le MILA ' ' !
VHF 'PRELAUNCH ' HIGHLY DESIRABLE !
' [ '
UsBe 'PRELAUNCH ' MANDATORY !
' ' [
2¢ MSFN ' ' '
VHF 'PRELAUNCH ' 1 OF 2 MANDATORY !
Uss [} ' ‘
' ' [
[ ' '
' ' '

MISSION JREV | DATE SECTION GROUP PAGE

APOLLO 11]FNL | 5/16/69] GROUND INSTRe GSFC/KSC/MSFN
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

CUES/NOTES/COMMENTS

REV| ITEM YCONDITION/MALFUNCTION! PHASE RULING '
' ' '
' ' '
[ t '
4=13 GENERAL ORBITAL COVERAGE ! ' '
IT IS REQUIRED THE MSFN HAVE THE CAPABILITY OF
PROVIDING THE MCC MINIMUM MISSION CONTROL SUPPORT
LISTED BELOW OF TWO MSFN USB SITES PER REVOLUTION
THROUGH REVOLUTION 3
' ' 1
As CMD ' ' '
' ' ¢
ccs :PRELAUNCH : HIGHLY DESIRABLE :
CsM uss 'PRELAUNCH ' HIGHLY DESIRABLE '
' ' '
Be TELEMETRY ' ! !
' 1 [
S=1vB VHF (CP=1) 'PRELAUNCH ' HIGHLY DESIRABLE '
[ ] [
U CCs (Dp=1B) ! ' ' DOWNLINKS REQUIRED TO RECOVER §=IVB
'PRELAUNCH ' 1 OF 2 MANDATORY ' DATAe.
IV VHF (DpP=~1) ' ' '
' [ [
CSM UsB 'PRELAUNCH ' MANDATORY
' [ 1
Ce TRACK ' ' '
' 1 '
C=BAND 'PRELAUNCH ' HIGHLY DESIRABLE !
1 [] t
use 'PRELAUNCH ' MANDATORY '
' ) t
De A/G COMMUNICATIONS ' ' !
] ¢ '
VHF 'PRELAUNCH ' 1 OF 2 MANDATORY ' USB MANDATORY AT LEAST ONE STATION
' ' ' PRIOR TO TLI TO CONFIRM ONBOARD CSM
usB *PRELAUNCH ! ' USB A/G CAPABILITY,
' ' '
t ' '
' ' '
' 1 '
4=lé HSKs GDSs MAD ' ' '
IT 1S MANDATORY 2 OF 3 OF THESE SITES PROVIDE THE
FOLLOWING CAPABILITIES=m=
Ae T™ usB "PRELAUNCH ' MANDATORY ' Ae TO COVER TRANSLUNAR COAST AND
] [ ' LPO
' ' t *
Be TRACK uss 'PRELAUNCH ' MANDATORY
[ [ [
Ce VOICE usB 'PRELAUNCH ' MANDATORY '
] ] [
De CMD use 'PRELAUNCH ¢ HIGHLY DESIRABLE :
' '
' ' '
' ' '
t ' '
. ' ' ¢
4=15 RIOMETER NETWORK SITES YPRELAUNCH ¢ '
. [ ' '
Ae LIMA ' ' HIGHLY DESIRABLE !
' ' '
Be CRO ' ' 1 OF 2 HIGHLY '
Ccy! ' ' DESIRABLE '
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11 7/3/69 | GROUND INSTRe GSFC/KSC/MSFN
REQUIREMENTS 4=8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV

ITEM

4~16

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

FOR PRELAUNCH FAILURES OF LAUNCH PHASE SITE CAPABILITYs THE FOLLOWING DECISION MATRICES APPLY
THE LAUNCH PHASE GROUND INSTRUMENTATION REQUIREMENTS TO THE RESULTING DEGRADED COVERAGEs

THESE MATRICES POINT OUT THE LOSS OF CONTINUOUS COVERAGE BETWEEN LIFTOFF AND INSERTION PLUS 60
SECONDS FOR VARIQUS SITE FAILURES, IF SITE FAILURES OCCUR PRIOR TO LAUNCHs THE MATRICES WILL Bt
USED TO DETERMINE WHETHER MANDATORY CONTINUQUS COVERAGE HAS BEEN LOST.

TO USE THE MATRIX

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

Bs GO ACROSS TO THE COLUMN FOR THE CAPABILITY THAT WAS LOST AND READ THE DECISIONe

Ce THE COVERAGE THAT WAS LOST IS IN THE COLUMN LABELED ''MANDATORY COVERAGE LOST.!!

De MORE THAN ONE X IN A ROW SPECIFIES A FAILURE OF THE SAME CAPABILITY AT MORE THAN ONE SITEe

MISSION REV |DATE SECTION GROVP PAGE

APOLLO 11] B 7/3/69 [GROUND INSTR. GSFC/KSC/MSFN
REQUIREMENTS G4mG




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV

ITEM

SITES FAILED

CAPABILITY LOST

v ! ' ! MANDATORY ' TELEMETRY! CMD ' TRACK ' A/G !
! YALDS TM'MIL/CAPE' GBM ' BDA ' VAN ' COVERAGE ! ' ! ' !
't 00=-00 ! 0000 '01=07'04=11'09-30' LOST t UsB ! t BOTH ! !
' 1 08=49 ' 0849 109-13112=42'15«32" ' OR ! ' 'S AND C ! !
' J * ' t + ’ v YHF U Y BAND ' '
Vaneme | ¢ t 1 ! ' Ve ' ' ' 1
twwmm 1) t 1] ! ' ' ! L] 1] '
ts o x ! ! ! ! ' NONE ' GO ' N/A ' N/A ' ON/A !
t 1 ' ' [ ' ' SEE NOTE 4 ! ' t ' '
t N L ’ t ' 1) ) ——t . t ] '
t Gt toox ! ' ! t 00=00 TO ' GO ' GO ! NO=GO ! NO=GO !
t Lot ' ] ' ] ] 01_02 1] 1 ' ] ]
I Et 1 ' t ' ' 1 1 t t '
v ! tox ot ! ' s-1C/8=11 ' GO ' 60 ' GO ‘e !
" F + [ ] ' ' SEP ) [} 1] + '
t A ' ' ' ' ' SEE NQTE 1 ! 1 ' ' '
[} 1 t 1 ] L [} t ' ' + '
tL ! ' vox o ' NONE ' 6o ' G0 ' GO ' Go !
g ' ' ' ' ' ' ———t ' ' '
tR! ot ' ! ' X ' NONE ' GO ' 60 ' GO ' 6o !
t gt [} 1 ] ] L] t ' ' ' '
[T ) L] ' ! t 1 ] ' ' t '
oy X Y X ! ! ! ' 00=00 TO ' NO=GO ' GO ! NO=GO ' NO=GO '
[ [ ' t [ ' ' 0l=02 ' ' ' ' '
t ] ] ] 1 t ! ] 1] 1 ' '
"M L R ! ' 00=00 ' GO ' GO ! NO=GO ' NO=GO !
LT 1 L] ) ] ] ] & L Y N
LY oox X toxor ! ! 03=56 ' NO=GO ' 60 ' NO=GO ! NO=GO '
LI 1 -t t ' ] ' 1 1 ' L]
I vox ! vox o t 00=00 TO ' GO ' GO ' NO=GO ' NO~GO '
t pot ' 1 t + 1 01=02 ' ' ' ' '
L] ' ' t ' ' [ + < & '
tEY x ' X ! ¢ox ' ! NO=GO ' GO ! NO=GO ' NO=GO '
L] ] L 1 ] t t ' L] ' (] '
v voX ! ! X ' 00-00 TO ' GO ' GO ' NO=GO ! NO=GO '
1 ] ' ' L] 1 1 ¢ 4 & & '
tFEY X Y X ! t toxX ' 01=02 ! NO=GO ' G0 ' NO=GO ! NO=GO '
t Al t 1 ] 1 ] ] ' ' ] 1
vpo * voxorox ! 08=51 TO ' GO ‘60 ' GO t e !
[ ' [ ' ' ' 08=58 ' ' ' ' '
) U ) 1 ,' t ] [} SEE NOTES ' ) [} 1 1)
t R 1 * ' [ ' 1 AND 3 ! ' ' ' '
t gt L} ] ] t 1 ] ] ] ] '
vt ' tox !X v s=Ic/s~Il ' GO ' G0 ' GO ' e !
' ' ' ' t ' ' SEP ' . ' [ ' [
] ] [} t 1 t L] ] 1 ' 1 '
to ! ! tX ' X ' 9=14 TO ' NO=GO ' GO ! NO=GO ! GO # !
) ] L] 1 1) ] 1) INSR + 60 1) ] ) ' [}
NOTEg===

1s  FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING $=IC/S=11 SEPARATION.

2¢  INSR + 60 SECONDS IS APPROXIMATELY 12=21e

3¢ LOSS OF COVERAGE IS NOT SEVERE ENOUGH FOR A NO=GO CONDITIONs

4e  LOSS OF ALDS RESULTS IN LOSS OF S=IC TMs HMOWEVERs IT IS NOT MANDATORY FOR LAUNCHe

*

GO FOR USB=== NO GO FOR USB AND VHF

FIGURE 4=1, =~ 72 DEG,

"LAUNCH AZIMUTH SITE FAILURE DECISION

MATRIXe
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 11]FNL 15/16/69] GROUND INSTRe GSFC/KSC/MSFN
REQUIREMENTS 4=10




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV] ITEM
! ' SITES FAILED ! ' CAPABILITY LOST
[y’ '
' ' ' ' ' ' ! MANDATORY ' TELEMETRY' CcMD ' TRACK ' A/G !
' YALDS TM'MIL/CAPE' GBM ' BDA ' VAN ' COVERAGE ' ' ' ' '
' ! 00=00 ' 00~00 '01=07'04=12'09=11"' LOST t yss ' ' BOTH ! '
' ' 08=49 ' 08=-49 '09=~20'12~33'16~-12' ' OR ' 'S AND C ! '
] [ ] ] 1 1 ' t VHF ' ' BAND ' [l
[y [ ' [ [ t ] ' 1 t '
(] ' ' ' [ ' ) —— [} [ '
L X ' ' ' J ' NONE ' GO ' N/A Y N/A f N/A !
[ | ' ' [ ' t SEE NOTE 4 ! [ ] ] '
N ' ' t ] 1 ' [ t ' '
16! ¢ X ! ' ' ' 00=00 TO ' GO ! GO ' NO=GO ' NO=GO !
[T t ' ' ' t 01=02 [ ' t t '
"V E ¢ ' ] t t t [ t ] ] '
' ' ¢ L S ! ! §=1C/8=I1 ' GO ' G0 ' 60 't GO !
[ ' ] ' [ ' SEP ] [ t ' '
[ ' ' ' ' t SEE NOTE 2 ¢ ' ' ' '
[ ' [ ] ' ' ] ' ' ' [
tL ' ' X ¢ NONE vt GO ' G0 ' GO f GO '
toy ot ' [ t [ ] ' ' ' t [
'R ! J ! L S NONE ' GO ' 60 ' GO ' GO '
[ ' t ' ' [ ] ' ' ' '
[ ' ] ' ' ' ' ' t ' '
' ' X ' X ! ' ' t 00=00 TO ' NO=GO ' GO ' NO=GO ! NO=GO !
[V ' [ t ' 1 01=02 ' ' ' [ '
"yt ' | ] ' ' ' ' ' [ ]
YL ' X L S ' f 00~00 TO ' GO 't GO ' NO=GO ' NO=GO !
t T ' 1 ' ' ] ] a » e ]
LI S X ! X tox ot ' ' 03=57 ! NO=GO ' 60 ' NO=GO ! NO=GO !
1 p ot t ' [ ' 1 1 ' ' ' [
L ' X ' rox ! ' 0000 TO ' GO ' GO ' NO=GO ' NO=GO ¢
[ * ' ' | mam——t ] 4 4 * '
' ! X ' X ! L S ' 01=02 t NO~GO t GO ' NO=GO ' NO=GQ !
' [ ' ' t [ ' ] ' [ [ '
' ' ' X ' ¢ X ' 00=00TO ' GO ' GO ! NO=GO ' NO=GO !
[ t [ ' t ] [} & - & t
t A X ' X ' ' L S 0l1=02 f NO=GO ' 60 ' NO=GO ! NO=GO !
[ B} ' ' ' ' ' - 1 [ ] ' 1
L ' L S t §=IC/S5=11 ' GO ' 60 ' GO ' GO !
oyt ' ' [ t ] SEP ' ' ' [ [}
YR ' t ' [ ' ' 1 [ ' '
t g [ ] X 1 ' X I §=1C/8~=11 (] GO ] GO ] GO 1 GO 1
(] [ ' ] ' ' SEP t ' [ ] ]
] ' [ ' ' t t t ' ] t '
! ' ' ' tX ' X ' 09~21 TO ' NO=GO ' GO ' NO=GO ' Go * !
[ [} ' 1 ' ' 't INSR + 60 ! [ ' ' '
NOTESm==
le ANG HAS ACQUISITION FROM 07=48 TO 11=20 MHOWEVERs MAXIMUM ELEVATION IS 146 DEGREES.
24 FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING S=1C/S5=11 SEPARATION
3 INSR + 60 SECONDS 1S APPROXIMATELY 12-21s
be 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=2¢= 81 DEGe LAUNCH AZIMUTH SITE FAILURE DECISION
MATRIXe
MISSION REV ] DATE SECTION GROUP PAGE

APOLLO 11|FNL |5/16/69] GROUND INSTRe GSFC/KSC/MSFN
REQUIREMENTS 4=11




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV

ITEM

: ' SITES FAILED ! ' ! CAPABILITY LOST '
-t 1 ] 1 ‘

' ' N ' ' ' ' ' MANDATORY ' TELEMETRY' CMD ' TRACK ' A/G !
' 'ALDS TM'MIL/CAPE' GBM ' BDA ' ANGe' VAN ' COVERAGE ' ' ' ' '
' ' 00«00 ' 00-00 '01~06'04~15'07=23'09=~07" LOST ! use ' ¥ BOTH ' '
! ' 08=48 ! 08=48 '09-26'12-13'12~48'16~19' ! OR ' ''§ AND C ! '
! ' ' ' ' [ ' ' ' VHF ' ' BAND ] '
Voo b ' ' 1 t ' ] + L] ] ' ]
L X ' ' ! ! ' ' NONE ' GO tON/A Y N/A ' N/A !
[ [ ' [ ' ' ' SEE NOTE 4 ! ' ' ' t
N ¢ + ] 1 1 t ] ¢ ' 1] t t
t 6 ¢ X t t t ! ! 00=00 TO ! GO ' G0 ' NO=GO ' NO=GO !
LI t ¢ t ' 1 ' 01~02 ' + [} L] t
t E ¢ t L] t 1 1 4 t ] 1 ] ]
‘Rt ¢ X ! ! ' SIC/SI11 SEP! GO toGo ! GO ' GO '
LY Y L] ] ! 1 ] ! SEE NOTE 2 ! L] ] ' t
LI G} ] ' 1 L] H ' ¥ ' ] L] ]
Pt ' | vox o ' ' NONE ' GO ' G0 ' 6O ' 6o !
t ! ] L] t ' 1 ' t ' ' 1] 1
't R ' ' ' tox ' NONE ' .60 ' G0 ' GO ' ogo !
1 g 1 ! ' 1 ' ' 1 ' t 1 '
' ' ' ' t 1 H ' ' ' [ | 1
' ' ' ' ' ! vox ! NONE ! GO vt 6o ! GO ' GO '
faremmm ! ' ' 1 t ] ) ' ) ] ' L)
t MY X ! X ! ! ! ' ' 00=-00 TO ! NO=GO ' GO ' NO-GO ' NO=GO '
ty ot ] ? ] t ] 1 01=02 ' ] L 1 ]
LI t 1 ] t 1 + ' ' 1 1 1]
L ! X X ! ' ' 00-00 TO ! GO * GO ' NO-GO ' NO=GO !
LI G L] 1 L] t 1 ] ' + L] ' '
' P X ! X X ' o ' 03=-59 ' NO=GO ' GO ' NO=GO ' NO=GO !
LI | ' ' ' t 1 1 1 L] ' ] ]
tE ! ' X ' [ S ' ' Q0=00 TO ! GO ' GO ! NO=GO ' NO=GO '
] t + ' ' LISPepIpey | ' t 1 ] 1 ]
! ' X - X ! X! ' ! .01=02 ' NO~GO .' GO ' NO=GO ' NO=GO !
] ] t ] L ! 1] ' ] ] ] 1] 1)
tF ' X ' ' ' t X t 00=00 TO ! GO f GO ' NO=GO ' NO=GO !
VALY ] 1 ' ' ] ] 1 t ' ' i
oy X X ! ! ! tox o 01=02 ! NO=GO ' GO ' NO=GO ' NO=GO !
LIV ] ] 1 ! ] ] ' ' 1) L] '
ry N A SR S ! ¢ s=1C/5=11 ¢ GO ‘6o ! GO ‘G0 '
t R Y ' [ [ ' t ' SEP ' t ' ' [
t gt ] t t ! t t ' t t 1 ¢
t s ' L S ' t X ' os=1C/s~11 ! GO t g0 ! GO ' GO '
' ' ' ' ' ' ' [ SEP ' [ [ ' [
1 L] t L[] ] 1 ) ] t t L ' ‘
' ' ! ' X! X! NONE ' GO toeo ! GO ' 6o '
' t L) ! ' t 1 ] ' t L[] Vasimon oo ¢
' ! ' ' ! X Y X Y 12-11 TO ! NO GO ' GO ' NO=GO ' GO # !
' ' ' ' ' ' ' ' INSR + 60 ! ' ' ' '
NOTES===~

le ANG HAS MAXIMUM ELEVATION OF & DEGREESe

20 FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING §=I1C/S=I1 SEPARATION.

3. INSR + 60 SECONDS 1S APPROXIMATELY 12=21.

be L.LOSS OF ALDS RESULTS IN LOSS OF §~IC TM HOWEVERy» IT 1S NOT MANDATORY FOR LAUNCHe.

GO FOR USB=~= NO GO FOR USB AND VHF

FIGURE 4=3¢=~ 90 DEGe LAUNCH AZIMUTH SITE FAILURE DECISION

MATRIXe

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11] FNL | 5/16/69] GROUND INSTRe GSFC/KSC/MSFN )
REQUIREMENTS 4=~12




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV

ITEM

SITES FAILED

' ]
| t

CAPABILITY LOST

*

GO FOR USB=== NO GO FOR USB AND VHF

FIGURE 4=4e¢= 99 DEGe LAUNCH AZIMUTH SITE FAILURE DECISION

1)
'

' ! ' ' ' ' t MANDATORY ! TELEMETRY' CMD ' TRACK ' A/G !

YALDS TM!MIL/CAPE' GBM ' BDA ' ANGs' VAN ! COVERAGE ' ' ! ' '

' 00=00 ! 00=00 '01=06'04=21'07=00109=16"' LOsT ' uss ' ' BOTH ! '

t 08~48 ! 08=48 '09=31'11=43113=40!]15=57! ' OR ' '8 AND C ! '

[ ' ' ' ' [ ' ! VHF ' t BAND ' '
J— ' ' t ' ' ' ' - ' ' '
-t 1 t 1 1 ! ' ' ' ] [} 1)
tst X ' ' ' ' ! ! NONE ! GO tON/AY N/A ' N/A !
LI G | 1 ] ] ] ] t SEE NOTE 3 ' [} ] 1 1)
t N 1 L] [} ] ¥ t 1 1) ] L] L)
g ! ' X 1 1] [} ) ' 00=00 TO ' GO ] GO ' NO=GO ' NO-GO ]
LI | ' ] ] ] ' 1 01=02 t t ' ' [
t £ ' L} 1 [} t t ' ] ] ' [}
' ' ' X ' ' ' s~1C/s-11 ! GO ‘g0 ! GO ' GO '
LI | 1 t t ' ' t SEP 1 ' ] 1 [}
[ [ ' [ ' [ ' SEE NOTE 1 ! ' ' [ [
[ I ' ' ' ' ' ' ' ' ' ' 1
LY ! ¢ toX ! ' ' NONE ! GO t 6o ! GO ' GO '
oy ' ' 1 ' 1 ' ' ' ' ' '
t R ' ' ' tox ! ! NONE ' GO ' 6o ! GO ' 6o '
VB ' ' { ' ' ' ' ' ' ' 1
' ' L ) t t L ] ' ' ' 1] ]
o ' ' ¢ § ' tox ! NONE ! GO ' 6o ! GO 't 6o '
lmea! t ' ' ' ' 1) 1 t [} ' 1)
' ! X ! X ! ' ! ' 't 00=00 TO ! NO=GO ' GO ' NO=GO ' NO=GO !
] ] t 1 L] ' ' [} 01=02 1 1) ' [} L)
' 1 ' ' ' ' ' ' ' ' ' ' '
' ' voX vox ot ' ! ' 00=00 TO ! GO ' GO ' NO=GO ' NO=GO '
L] ) ¥ L + t ] t L} 1] t 1 L)
M X vooX vox o ! ! ! 04=04 ! NO=GO ' GO ' NO=GO ' NO=GO '
(T ' [ [ [ ' ' ' ' ' ' '
tL ! X ' vox ! ! v 00=00 TO ! GO ' GO ! NO~GO ' NO=GO !
t T [} t ' ' ' 1t 1 ! 1 L] '
v X ! X ' . ¢ ' 01=02 ! NO=GO ' GO ' NO=GO ' NO=-GO '
tp ot [ ' ' ' ' ' ' ' ' [ '
LI ! X ' ! ' t X ' 00~00 TO ! GO ' GO ' NO=GO ' NO=GO !
t g ¢ ' ] 1] 1 L] t ' L] ' 1 ]
' voX ' X ' ! ' ¢ X 01-02 NQO=GO GO NO=GO NO=GO
' [} t ' ' L] t + 1 1 4 1 [}
v ! [ L S ' * s~1C/s=11 ! GO ' 60 ' GO ' eo !
" Ft ' ' ¢ t t 1 SEP t t t . ' t
oA ' ' ' [ ' [ ' ' ' ' '
't I ' [ S ' vox Y s=IC/s~11 ! GO ' 6o ! GO ' GO '
[ ' [ ' [ [ ' SEP ' [ ' ' '
1y t ' ' ' ' ' ' ' ' ' '
VROt ' ' toX o X NONE ! GO ' eo ! GO ' GO '
1 g ! ' t ' ] 1 t t L] 1 L} '
t g ' ' X v ox ' NONE ! GO 'oGeo ! GO G0 !
1 ] ' ' 1 ' ' ] U ] t ' '
' ! ' ' ' toX ' X ' 11=41 TO ! NO=GO ' GO ! GO "GO » !
1 ] 1 1 ] 1 1 ' INSR + &0 1 1 1) . L] '
' ' ' 1 [} 1 1 1] ' 1 ] L] '
' ' ' X ' ' L ' 00-00 TO ' GO ' G0 ' NO=GO ' NO=GO '
t ] ' ' ' L] L} ] ' + ' ] vou 1
' LI S vooX ' ' L S ! 01=02 ' NO=GO ' GO ' NO~GO ' GO # !
NOTESm==
1e  FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING S$=IC/S=~11 SEPARATIONe
2 INSR + 60 SECONDS 1S APPOXIMATELY 12=21.
3. LOSS OF ALDS RESULTS IN LOSS OF $=IC TM HOWEVERs IT IS NOT MANDATORY FOR LAUNCH.

MATRIXe
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 11|FNL [|5/16/69]GROUND INSTRe GSFC/KSC/MSFN
REQUIREMENTS 4-13




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV

ITEM

' ' SITES FAILED ! ' ' CAPABILITY LOST '
tomen t ] 1 []

' ' ' ' ' ' v ! MANDATORY ' TELEMETRY' CMD * TRACK ' A/G !
! 'ALDS TM'MIL/CAPE' GBM ' BDA ' ANGe' VAN ' COVERAGE ' ' Vv ' '
' ! 0000 ¢ 00=00 '01=06'04~29'06=48'09=42" LOST ' usB ' ' BOTH ! '
' V 08m4B v 08=48 109e=35'11=03"'14=10'14~55"' $ OR ' t'S AND C ' usB. !
1 1) ] ' ' 1 1 t t VHF ] ' BAND ' ]
t——t [ 1 ' t ' 1 1 1 ' Vo —— ]
vy | ] ' [} ' ] ' -t ' t ' '
' s X ! ! ' ' ' ! NQTE ' GO 'ON/A ! N/A 'ON/A !
1 ] ' ' ' 1 ! SEE NOTE 3 ! 1 ) ' )
¢t N? 1 t L] ' 1 t ] ' ] 1 L}
t 6! ' X ' ' ' ' 't 00=00 TO ! GO t GO ' NO=GO ' NO-GO !
LI . | e ] ] 1 [} ' 0 1-02 ' + 4 t ]
YV E Y ] ' ' ' ' ) [ ' v ' '
' ' ' LI S ' ' ' oS=1C/8~11 ' GO L <[ L GO ' GO !
1 1) t 1) ] ' ] ' SEP 1 L] L] ' '
[ [ [ ' ' [} ' SEE NOTE 1 ! ' ' ' ]
' A? 1] L] L] 1 1 1 + 1 ' ' '
L S J ! L S ' ' NONE ¢ GO ' GO ! GO ' GO '
LI W | 1] ] 1 [} 1 ' ] t ' t L]
oy ] 1 1 ' X ' ' NONE t GO i GO ' GO ) GO 1
(-} ' ' [ ' ' [ ' ' ' [ '
P E ¢ ' t ' 1 t X ' NONE 1 GO L] GO ' GO L] GO L]
L | ] ! ] + ] ] ' ] ] L] ’
! ' X ' X B ' ! ! ' 00-00 TO ¢ NO=GC ' GO ' NO=GO ' NO=GO '
1 ] ) t t t ' ' 01-02 1 ] ] ' 1]
LI O] t ] _l 1 t ' ' ' 1 ] [}
vy ' X L S ' ' ' 00=00 TO ! GO t GO ' NO=GO ' NO=GC !
LI T | 1) L] 1 1 ] 1 i L ] 1 1]
tTY XY X voxo ! ! ' 04~11 ' NO=GO ' GO ' NO-GO ' NO=GO !
' 1! L] ' 1 t ] ) t 1 ] 1 1
¢ ' ¢ X ! ' ' ' ! 00~00 TO ! GO t GO ' NO=-GO ' NO=GO !
i pt [ L] 1] 1 ' ! 1 ¥ ' t [
LI N X ' X ' ' rox o ! 01-02 ! NO=GO ' GO ' NO=GO ‘' NO=GO !
t gt 13 ' [ t 1 t ' L] 1 Ll L]
' ' v X N M N t X ' 00-00 TO ¢ GO tG0 ' NO=GO ! NO=GO !
t [ [ ' [ ' t 1 ' ' ' t t
' ' X ' X ' ' ' L 01=~02 NO~GO GO NO=GO NO=GO

' F ! ] ' ) 1 1 ] [P ' L] 1 1]
A ' L S voxot t s=1¢C/8=11 ! GO t 60 ! GO <] '
]t 1) L} ] ] ' + SEP t ) [} t ]
LI ' ' ' ' 1 t A 1 [} ' '
ty ' X o ' t X ! s=Ic/s-11 ! GO toGgo ! GO ' GO !
VRO ' ' ' ' ' ' SEP ' ' ' ' '
TV E ¢ 4 t t ] 1) t 4 ' t tvmammae
t st ' ! ' Xt X ' 11=01TO0 ' NO-GO ' GO ' GO tGo # !
' ' ' 1 1 ¢ ' t INSR + 60 i ' ' U '
t 1] L ] t 1] 1 L] ] ] [] ' 1]
! ' ' ! LI S ! NONE ' GO ‘6o ! GO ' G '
NOTESm=m

1. FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING §=1C/S=I1 SEPARATION.

20 INSR + 60 SECONDS 1S APPOXIMATELY 12=21.

3. LOSS OF ALDS RESULTS IN LOSS OF S=IC TM HOWEVERs IT 15 NOT MANDATORY FOR LAUNCHe

*

GO FOR USB—~== NO GO FOR USB AND VHF

FIGURE 4=B4=~ 108 DEGs LAUNCH AZIMUTH SITE FAILURE DECISION

MATRIXe

MISSION REV |DATE SECTION

GROUP

PAGE

APOLLO 11 |FNL |5/16/69|GROUND INSTRe GSFC/K
REQUIREMENTS

SC/MSFN
4=14
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

REV| ITEM
5=1
5=2
5-3

1
54

THE
As
Be
Ce
Do
Ee

Fe

THE

LAUNCH PHASE WILL BE TERMINATED FOR ANY OF THE FOLLOWING CONDITIONS==e=
VIOLATION OF THE VEMICLE BREAKUP LINEs

TFF IS LESS THAN OR EQUAL TO 1 + 40 AND DECREASING AFTER TOWER JETTISONe
VIOLATION OF ENTRY *1G'! LIMIT.

VS INCREASINGs

OVERSPEED CONDITIONS AT INSERTIONe

VIOLATION OF EXIT HEATING LINE.

LES WILL NOT BE JETTISONED UNTIL MODE II CAPABILITY 1S ESTABLISHED BY TFF IS GREATER THAN OR

EQUAL TO 1 + 20 AND INCREASINGs

MODE IIs I1Is IVs AND APOGEE KICKe

Ao

Be

Ceo

De
Ee

Fe

THE GROUND 1S PRIME FOR ABORT MODE DETERMINATION AND MODE 11l MANEUVER COMPUTATION. THE CREW
WILL BE PRIME FOR MODE IV MANEUVERS

MANEUVERS WILL BE INTERRUPTED WHEN TFF = 1 + 40 AND DECREASINGs

MODE IV MANEUVERS WILL BE INTERRUPTED IF THE CURRENT ALTITUDE IS 75 NMs DECREASING AND HP IS
LESS THAN 200K FT.

IF ENTERINGs UTILIZE LIFT OF AVOID LANDe UNAVOIDABLE LAND LANDING USE RL 90 DEG.
MAXIMUM NUMBER OF SPS START ATTEMPTS IS TWO.

IF NO SLA SEP OR IF SPS FAILSw===

le HP IS LESS THAN 40 = EXECUTE CM/SM SEP BY TFF = 1 + 40.

24 HP 1S BETWEEN 40 AND 75 = GROUND WILL DECIDE TO USE SM RCS ASAP QR AT APOQGEE
TO REDUCE HP TO 40 NM.

MODE III ABORTSe

As

Be
Ce

PREDICTED TFF AFTER SPS C/0 IS LESS THAN 1 + 40s
le FULL LIFT IP ON WATER = DO NOT BURN.
2¢ GEN GO AND FULL LIFT IP ON LAND = BURN TO TFF = 1 + 40s RL 90 DEGe

3¢ GEN NO=GO AND FULL LIFT IP ON LAND =~ BURN A REDUCED DELTA v TO MAINTAIN TFF
AFTER C/0 AND RL 90 DEGe

IF DELTA TB 1S5 LESS THAN OR EQUAL TO 2 SECs DO NOT BURNe

IF IGNITION OCCURS AFTER 'GETI +10 SEC» BURN UNTIL GGN DELTA R = Os RL 55 DEGe (IF UNABLE TO
BURN DELTA R = 0» RL 90 DEG.) -

MISSION REV ] DATE SECTION GROUP PAGE

APOLLO 11] A 6/20/69] TRAJECTORY AND LAUNCH
GUIDANCE 5=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

REV] ITEM
5-5
| |5~

THE 5/C CMC WILL BE NO-GO FOR ABORT MANEUVER DETERMINATION AND MONITORING FOR ANY
FOLLOWING===

Ae CMC PROGRAM FAILURE.
Be RTCC AND CMC TFF D]FFERENCE OF GREATER THAN 40 SECe

Ce CONFIRMED ERROR IN S$/C PLATFORM VELOCITY COMPONENTS OF GREATER THAN 50 FPS IN X OR
IN Zs

OF

100

THE

FPS

De CMC TRAJECTORY SOURCE INDICATES '1GO'* OR ''NO~GO'! INCONSISTENT WITH BEST TRAJECTORY

SOURCE(S) INDICATION.

THE ORBIT 15 ''GO*!' IF HP IS GREATER THAN OR EQUAL TO 75 NMs

RULES 5=7 THROUGH 5=19
ARE RESERVED.

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11} A 6/20/69| TRAJECTORY AND LAUNCH
GUIDANCE 5=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

REV

ITEM

5=20

5=22

5«23

5=24

5=25

EARTH ORBITAL ALTITUDE CONSTRAINTS===
As REAL~TIME MISSIQN PLANNING

PERIGEE = 85 NM MINIMUMe MAXIMUM HP IS DETERMINED BY SM RCS AVAILABLE FOR HYBRID DEORBITe
Be CONTINGENCY

PERIGEE = 75 NM MINIMUM (VIOLATIONS WILL BE CORRECTED ASAP) IF HP LESS THAN 75 NM
AND MANEUVER TO RAISE HP IS NOT POSSIBLE~==

le HP IS BETWEEN 40 AND 75 = EXECUTE SPS RETROGRADE ASAP UNTIL HP IS LESS THAN
40e¢ IF NO SPSy USE SM=RCSe

2e¢ HP IS LESS THAN 40 « CM/SM SEP = RETRO WILL RECOMMEND ENTRY PROFILE.

THE CONTINGENCY SEPARATION MANEUVERS FOR THE CSM ARE===

Ae IMPENDING S=1VB OR UNMANNED LM EXPLOSION = 55 FPS SPS ASAP (7000 FT SEPARATION REQUIRED IN
200 SEC)

Be S=IVB ATTITUDE RATES IS GREATER THAN OR EQUAL TO 5 DEG/SEC = 5 FPS RCS ASAP.
Ce S=IVB YAW ATTITUDE GREATER THAN 45 DEG = 5 FPS RCS ASAP.

De CSM RETROFIRE REWUIRED WHILE ATTACHED TO THE S=~IVB OR LM = SEPARATION 20 MINUTES PRIOR TO
RETROs & FPS RCS RETROGRADE WITH LINE ON HORIZONe

$/7C L/0 TIME (GRR) WILL BE UPDATED WITH SRO L/Q0 TIME IF THE TWO ARE OIFFERENT BY 10 SEC,

TIME BETWEEN EPO RETROFIRE GETI AND 400K MUST BE GREATER THAN 9 MINe IF NOTs RETARGET FOR NEXT
PTP.

IF SPS RETROFIRE DELTA TB IS LESS THAN 7 SEC» USE SCS AUTO TVCs

PLANNED G&N AND SCS RETROFIRE MANEUVERS WILL BE UPDATED [F=w==

Ae THE COMPUTED RETROFIRE POSITION CHANGES BY GREATER THAN 045 DEG LONGITUDE PRIOR TO GETI! =30
MINe

Be THE COMPUTED RETROFIRE POSITION CHANGES BY GREATER THAN 2 DEG LONGITUDE AFTER GETI «30 MINe

MISSION REV |DATE SECTION GROUP PAGE

APCLLO 11 A |6/20/69 | TRAJECTORY EARTH ORBIT
AND GUIDANCE AND TULI 5=3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

REV

ITEM

=26

8=27

IF A G&N FAILURE IS DETECTED PRIOR TO RETROFIREs CREW USES $CS DELTA V MODE WITH AN EMS ENTRY.

IF SPS FAILS AFTER EPO RETROFIRE IGNITION OR NO SLA SEP===
As MP IS GREATER THAN 75 NM = RETARGET FOR NEXT BEST PTP USING RCSe

Be 40 1S LESS THAN HP IS LESS THAN 75 = PITCH UP TO LOCAL HORIZONTAL ATTITUDE AND BURN SM RCS
USING FOLLOWING PRIORITIES===

le BURN HP TO PAD VALUE
2¢ BURN MAXIMUM SM RCS OELTA V AVAILABLE
3s BURN CM RCS TO HP = 40 NM IF SM RCS DELTA V NOT SUFFICIENT TO OBTAIN HP = 40
N? IF HP IS LESS THAN OR EQUAL TO 40 NM TERMINATE ALL THRUSTING AT TFF = 7
. MINe

Ce HP 1S LESS THAN 40 NM ~ REMAIN IN RETRO ATTITUDE AND BURN SM RCS USING THE FOLLOWING
PRIORITY==a

le BURN DELTA V RISIDUALS.
2¢ BURN MAXIMUM SM DELTA V AVAILABLE,

NOTE

THE S=1vB 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 Ve

MISSION JREV |DATE SECTION GROUP PAGE

APOLLO 11] FNL{5/16/69]| TRAJECTORY EARTH ORBIT
AND GUIDANCE AND TLI S=4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

REV

ITEM

5~28

5=29

5=30

5=31

=32

5=33

5=34

THE G&N IS NO=GO FOR ENTRY [Fem=

Ae THE CMC VALUE OF DOWNRANGE ERROR (RP = RT) AT +2G DIFFERS GREATER THAN +/=~ 100 NM FROM
GROUND VALUE OR 15 GRATER THAN +/=~ 130 NM FROM BACKUP CHART VALUEs CREW FAILOVER 70O EMS
ENTRY As FIRST PRIORITY OR GROUND BANK ANGLE AND RETRB AS SECOND PRIORITY.

B¢ V AND GAMMA AT 400K ARE OUTSIDE THE CORRIDORs GROUND WILL PROVIDE ENTRY PROFILE,

BOOSTER NAVIGATION AND TARGET UPDATES FOR TL[m==

As THERE WILL BE NO IU TARGET UPDATES FOR EITHER TLI OPPORTUNITY.

B AN TU NAVIGATION UPDATE WILL BE PERFORMED FOR EJTHER TLI OPPORTUNITY WHERE AN S$=IVB GUID
REF FAIL OR AN S$-1VB ACCELEROMETER FAIL OCCURED PRIOR TO EARTH=ORBIT INSERTIUNe 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 OPPORTUNITYe "

THE CMC STATE VECTOR WILL BE UPDATED PRIOR TO TLI WITH THE BEST MSFN VECTORe

A PROPERLY OPERATING SPACECRAFT G&N (CMCy IMU AND 0SS) SYSTEM IS MANDATORY FOR TLIe FOR SATURN
GUIDANCE REFERENCE FAILURES THE TLI WILL BE PERFORMED USING MANUAL BACKUP TECHNIQUESe FOR SATURN
ACCELEROMETER FAILURES THE U WILL BE CONSIDERED GO WITH A 95 PERCENT PROBABLITY GF ACHIEVING A
659000 NM APOGEE ELLIPSE AT TLI CUTOFFe FOR SATURN ACCELEROMETER FAILURES THE Tl 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.

THE MAXIMUM ALLOWABLE MISALIGNMENT RATES BETWEEN THE [U AND IMU ARE 0e6 DEG/HR (IU) AND 145
DEG/HR (IMU).

THE S/C L/0 RESFMMAT WILL BE USED FOR BOTH TLI OPPORTUNITIESs

DISPERSED TLI C/Q===

PREDICTED DELTA v CAPABILITY (CSM ALONE) AFTER TD&E AND DOCKED $PS MIDCOURSE=wm=
As GREATER THAN 5500 FPS = CONTINUE MISSION
Be LESS THAN 5500 FPS =~ EXECUTE EARTH ORBIT ALTERNATE

MISSION REV | DATE SECTION GROUP PAGE
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REV

ITEM

5«35

5=36

5=37

DIFFERENCE IN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION===

Ae

Co

DIFFERENCE IN MSFN AND luU DOWNRANGE POSITION (DELTA RV)

VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS5 NO=GQ==w=
DELTA XDOT IS GREATER THAN 38 FPS
DELTA YDOT 1S GREATER THAN 73 FPS
DELTA ZDOT IS GREATER THAN 87 FPS
DELTA VT IS GREATER THAN 34 FPS
VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS TEMPORARILY NO=GO=s=e
DELTA XDOT IS BETWEEN 7¢5 AND 38 FPS
DELTA YDOT 1S BETWEEN 41 AND 73 FPS
DELTA ZDOT 1S BETWEEN 28 AND 87 FPS
DELTA VT 1S BETWEEN 14 AND 34 FPS
NOTE
TLI IS NO=GO UNTIL PARTS C AND 5=36 ARE
DETERMINED (ORBITAL PARAMETER DECISIONS)e
VIOLATION OF ANY OF THE FOLLOWING ORBITAL DECISION PARAMETERS AT GET = 1 HR 45
TLI 1S NO~GGe PARAMETERS ARE IU VERSUS MSFNe
SEMI-MAJOﬁ AX1S IS GREATER THAN 194,900 FT

CROSRANGE VELOCITY IS GREATER THAN 32 FPS

MIN MEANS TLI IS NO=GOs

MIN

IS GREATER THAN 1059100 FT AT GET

MEANS

WITH AN $=IVB GUID REF FAIL OR AN S5~1vB ACCELEROMETER FAIL DURING LAUNCH PHASE» VIOLATION OF ANY
OF THE FOLLOWING ORBITAL DECISION PARAMETERS MEANS TLI 1S NO GOe PARAMETERS ARE CMC VERSUS MSFNe

Ae
Be

Ce

DIFFERENCE IN DOWNRANGE POSITION IS GREATER THAN 5359900 FEET AT GET = 56 MINe
DIFFERENCE IN SEMIMAJOR AXIS IS GREATER THAN 1le6 Ne MI AT GET = 1 HR 45 MINe

DIFFERENCE IN CROSSRANGE VELOCITY IS GREATER THAN 7847 FPS AT GET = 1 HR 45 MIN,

RULES 5=38 THROUGH 5=45
ARE RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

REV
5=46
547

THE CMC OR LGC WILL BE TEMPORARILY NO=GO FOR MANEUVER CONTROL FOR ANY OF THE FOLLOWING===
Aes COMPUTER PROGRAM FAILUREs
Be CMC/IMU ALIGNMENT DISCREPANCY (FOR MANEUVER EXECUTIONs MONITORINGs AND ORBIT DETERMINATION).

le SEXTANT STAR CHECK=== AUTO OPTICS POSITIONING DOES NOT PLACE SELECTED STAR 1IN
FIELD OF VISION OF SXTs

2+ HORIZON CHECK ERROR IS GREATER THAN 4 DEG FOR RETROFIRE FROM EPO.

Ce LGC/IMU ALIGNMENT DISCREPANCY INDICATE BY GREATER THAN 2 ODEG FROM PREDICTED COAS
COORDINATES

De DIFFERENCE BETWEEN CMC/LGC GROUND NAV CHECK AFTER A NAV UPDATE FROM GROUND [S==-
le PHI 1S GREATER THAN +02 DEGs
2+ LAMBDA 1S GREATER THAN 02 DEGs

3s H IS GREATER THAN 42 NMe

SPACECRAFT TIMING MUST BE MAINTAINED WITHIN THE LIMITS===~

cMC LGC AGS
Ae RETROFIRE 2 —— ——
Be ENTRY 2 —— pp—"
Ce TLI 2 ——— -
De MCC'S 2 -—— -
Ee LOI 2 2 -
Fe TEI 2 2 ——
Ge DESCENT f5 3 3
He ASCENT 5 o3 -5
1+ RENDEZVQUS 5 «5 5

RULES 5=48 THRU 5=55 ARE RESERVED.

MISSION REV | DATE SECTION GROUP ) PAGE
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ITEM

5=56

5«57

5~58

5=60

5=61

MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING==~

As

Be

Ce

De

TLI C/0 +9 HRS (EARLIEST PLANNED MCC AT TLI C/0 +4 HRS)e
TLI C/0 +25 HRSe
LOl =22 KRS

LOI1 =5 HRS.

TRANSLUNAR MCC EXECUTION CRITERIA

As
Be

Ce

Ds

SPS MCC'S SHOULD BE GREATER THAN 3 SECs
MCC 2 AND 4 ARE PREFERRED EXECUTION POINTS

CONSIDERING THE ABOVEs FIRST MIDCOURSE WILL BE DELAYED UNTIL MCC 2 IF COST IS NOT
PROHIBITIVE.

A NON=FREE MCC 2 OF 3 SEC SPS WILL BE EXECUTED TO AVOID MCC 3 WHEN FEASIBLES

THE G&N WILL BE THE PRIMARY MODE OF EXECUTING TRANSLUNAR MCCe

RULE 5=59 IS RESERVEDs

LOI SHALL BE TARGETED WITHIN THESE CONSTRAINTS==~

A

HP 1S BETWEEN 50 AND 60 (LUNAR PARKING ORBIT).

8e THE PERICYNTHION OF THE APPROACH HYPERBOLA WILL BE MAINTAINED WITHIN 50 AND 70 NeMe

Co THE ALTITUDE OF THE NODE (BETWEEN THE APPROACH HYPERBOLA AND THE ODESIRED LPO) WILL BE

A

Ae

Ce

MAINTAINED BETWEEN 50 AND 75 NeMs

1160 FOR LOI REQUIRES THE FOLLOWING===

COMMITMENT TO LEAST 4 HRS IN LPO = (PROVIDES ONE REvV OF TRACK AFTER LOI1 FOR CALCULATION OF
TEI)s

ADEQUATE FUEL REMAINING FOR SUBSEQUENT LUNAR ORBIT OPERATIONS (MINIMUM WOULD BE LOI2 AND
TED)

THE APPROACH HYPERBOLA HP GREATER THAN 50 NMe

MISSION REV|] DATE SECTION GROUP PAGE
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ITEM

5=62

5=63

PREMATURE LOI SHUTDOWN (SPS PROBLEMS)

Ae FREE RETURN TRAJECTORY.

ls

2e

3e

SHUTDOWN IN MODE | REGION (LOI IGNs TO LOI IGNe + 1450) = EXECUTE AN SPS 15
MINe DIRECT ABORT OR A DPS 2=~HR. DIRECT ABORT.

SHUTDOWN IN MODE II REGION (LOI IGNe + 1450 TO LOI IGNe + 3+00) = EXECUTE AN
SPS 15=MINe DIRECT ABORT OR A DPS TWO IMPULSE CIRCUMLUNAR ABORT.

SHUTDOWN IN MODE 111 REGION {LOI IGNe + 3+00 TO C/0) = EXECUTE TEI (SPS OR
DPS) AT NEXT PERICYNTHIAN QR INITIATE AN ALTERNATE MISSIONe

Be HYBRID TRAJECTORIESSs

ls

3e

2

ba

5e

6o

Te

NOMINAL ABORT REGIONS

(A} MODE I = LOI IGNe TO LOI IGNe + 1+10s

(B) GAP = LOI IGNe + 1+10 TO LOI + 1458

(€1 MODE II = LOI IGNe + 1458 TO LOI IGNe + 2+44.
(C) MODE II = LOI IGNe + 2+58 TO LOI IGNe + 2+44.
(D) MODE IIl = LOI IGNe + 2+44 TO C/0Q.

NG MANUAL SHUTDOWNS SHOULD BE ATTEMPTED DURING GAP.

SHUTDOWN IN MODE 1 = EXECUTE AN SPS 15=MINe DIRECT ABORT OR A DPS 2=HRe
DIRECT ABORT

SHUTDOWN IN FIRST HALF OF GAP = EXECUTE AN SPS 15-MINe DIRECT ABORT.

SHUTDOWN IN SECOND HALF OF GAP = RESTART SPS IN ATTEMPT TO ACHIEVE STABLE
LUNAR ORBITe

SHUTDOWN IN MODE 11 ~ RESTART SPS IN ATTEMPT TO ACHIEVE STABLE LUNAR ORBIT
OR EXECUTE A DPS 2=~IMPULSE CIRCUMLUNAR ABORT.

SHUTDOWN IN MODE III = EXECUTE TEI (SPS OR DPS) AT NEXT PERICYNTHIAN OR
INITIATE AN ALTERNATE MISSION.

IF THE SPS FAILS AT IGNITION==-

Ae MCC = RESCHEDULE MCC FOR FLYBY TRAJECTORY WITH DPS/SM=RCS EXECUTIONs

Be LOI1 = EXECUTE MCC5 ABORT MANEUVER WITH DPS/SM=RCSs

Ce LOI2 = EXECUTE GROUND COMPUTED Ttl WITH DPS AS SOON AS PRACTICALs

RULES 5=64 THROUGH 5=75
ARE RESERVEDs

MISSION REV {DATE SECTION GROUP PAGE
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5=76

5=77

THE LOIZ MANEUVER WILL BE TARGETED TO MINIMIZE THE LLS MISS DISTANGE AND TO ACHIEVE A 60 NM

CIRCULAR ORBIT AT RENDEZVOUS.

A ''GO't FOR LOI2 REGUIRES COMMITMENT TO AT LEAST 4 HRS IN LUNAR ORBIT.

(NOTE~=~~ THIS PROVIDES ONE FULL REV OF TRACK AFTER LOI2 FOR CALCULATION OF TEl.)

RULES 5=78 THROUGH 5=80

ARE RESERVED.

p
MISSION [REV | DATE SECTION GROUP PAGE
apoLLo 11| A Jes20/69) TRAJECTORY LUNAR ORBIT

GUIDANCE $=~10
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REV

ITEM

5«81

5=82

S5=84

5=85

PRIOR TO UNDOCKING» THE MAXIMUM ALLOWABLE MISS DISTANCE OVER THE
ADDITIONAL MANEUVERS WILL BE SCHEDULED»
UNDOCK ING TO CORRECT DISPERSIONS.

+/m 2 DEG IN AZIMUTHe

DOl . RESIDUALS WILL BE NULLED ALONG THE X AND Z BODY AXISe Y AXIS

UNDOCKING WILL BE SLIPPED 1 REV FOR THE UNAVAILABILITY OF ONE
SIGHTINGSe ON THE INTENDED LANDING SITEe THIS REQUIREMENT MAY BE

LLS 1S 05 DEG QUT OF PLANE AND
AS NEEDEDs BETWEEN LUIZ AND

RESIDUALS WILL NOT BE TRIMMED.

SET OF SATISFACTORY LANDMARK
SATISFIED ON PREVIOUS MISSIONSs

THE PREMISSION LLS POSITION WILL BE UPDATED IF THE LLS SXT SIGHTINGS CHANGE BY=w=
As FOR A SURVEYED SITE===

le DELTA H LESS THAN 6000 FT
2+ DELTA LATITUDE LESS THAN 12000 FT
3¢ DELTA LONGITUDE LESS THAN 6000 FT

Be UNSURVERYED SITEme=w
le DELTA H LESS THAN TBD FT,
24 DELTA LATITUDE LESS THAN TBD FTs
3e DELTA LONGITUDE LESS THAN TBD FTe

THE PGNS AND AGS VARIABLE TARGETING CONSTANTS WILL BE UPDATED FOR ALL PDI OPPORTUNITIESs

PDI WILL BE INHIBITED AND ABORT ACTION TAKEN FOR THE FOLLOWING REASONS==w=
As AT DOI CUTOFFs PRIOR TO TRIMMINGs PGNS RESIDUALS ARE GREATER THAN 5.0 FPS IN ANY AXISs
Bs AFTER DOI» PGNS AND AGS RESIDUALS DIFFER BY GREATER THAN 2 FPS AND RR CONFIRMS THE AGSe

NOTE

IN CASES OF DISAGREEMENTs THE RR wiILL BE
USED TO DETERMINE THE VALID SYSTEM.

RULE 5=87 IS RESERVEDe

MISSION [REvV DATE SECTION GROUP PAGE
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REV] ITEM

5-88 DOl WILL BE SLIPPED ONE REV FOR FAILURE TO IGNITE THE DPS BY DOI TIG + 2 MINS.

5=89 LR DATA IS REQUIRED FOR LANDING==NO LR DATA BY 10K FT =~ABORTs

A LR CONVERGENCE (ALTITUDE ONLY) = DATA NOT BEING ACCEPTED OR CONVERGING FOLLOWING LOCKON FOR
60 SECONDS =ABORT

Be LR DATA ACCEPTED AND CONVERGED CONTINUOUS TO P=64 = CONTINUE MISSION IF LOSS OF LOCK OCCURS
IN P=64,4

Ce LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPQUT = CONTINUE TO P=64.
le LANDING RADAR REGAINED IN P=64e
(A) DELTA H LESS THAN 1000FT BETWEEN PGNS AND LR = CONTINUE MISSIONs
(8) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND_.LR = ABORTs
2o LR NOT REGAINED AT P=64 = ABORT,.
Do LATE LR LOCKON WITH DATA BEING INCORPORATED AND CONVERGING = CONTINUE TO P=b4e
le DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSION.
24 DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ABORT.

5=90 POWERED DESCENT WILL BE TERMINATED FOR===
Ae FAILURE TO ENTER P64 WHEN TG EQUALS 60 SECs

Be PGNS NAVIGATION ERRORS WHICH RESULT IN AGS=PGNS VELOCITY DIFFERENCES THAT 'VIOLATE THE PGNS
FAILURE LIMITSe

Co PGNS NAVIGATION ERRORS WHICH RESULT IN MSFN=PGNS VELOCITY DIFFERENCES THAT V]OLATE THE PGNS
FAILURE LIMITS.
NOTE
RULES B AND C ARE VALID ONLY
PRIOR TO LANDING RADAR VELOCITY
INCORPORATIONSs FOR RULE B»

SWITCHOVER TO AGS wlLL BE
PERFORMED

De INITIAL PERCENT COMMANDED THRUST NOT EQUAL TO 160 PERCENT +/= 10 PERCENT CONFIRMED BY A
TRAJECTORY DEVIATION

Ee COMMANDED THRUST INCREASING PRIOR TO THROTTLE DOWN OR P63 TGO = 80 SEC.

Fa NO LANDING SITE VISIBILITY BY P64 PLUS 6Q SECs

Ge NO THROTTLE RECOVERY BY P63/P64 PROGRAM SWITCH PLUS 15 SECe

He VIOLATION OF THE TIME BIASED (20 SEC) DPS ABORT BOUNDARY,

le FAILURE TO ACHIEVE FTP BY NOMINAL TIG + 26 SECs

5=91 THERE ARE NO TRAJECTORY OR GUIDANCE CONSTRAINTS WHICH ARE CAUSE FOR ABORT AFTER CREW TAKEOVER OF
POWERED DESCENT.

MISSION REV [DATE SECTION GROUP PAGE
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REV

THE FOLLOWING RENDEZVOUS OPTIONS/RESCUE MQODES WILL BE WUTILIZED AS NECESSARY FOR FAILURES
REQUIRING TERMINATION OF THE LUNAR LANDING==-~

As DOl FAJILURES==-=DIRECT RETURN ABORTS WILL BE PERFORMED WHENEVER POSSIBLE FOR FAILURE WHICH
WILL CAUSE POWERED DESCENT TO BE INHIBITEDs (DIRECT ABORTS CAN BE PERFORMED UNTIL DOl +10
MINUTES.)

NOTE
FOLLOWING DOls THE PGNS AND AGS WILL BE
COMPAREDs IN CASE OF DISAGREEMENTs THE RR
WILL BE USED FOR SYSTEM VALIDATION,
PNGS FAIL = DIRECT RETURNe
RR FAIL =~ FIVE IMPULSE RENDEZVOUSs

Bs FOR FAILURES FROM DO! +10 TO PDI» EXECUTE THE NO PDI +12 ABORT SEQUENCEs DOCKING IN ABOQUT
3w1/4 HOURSs

Ce ABORTS DURING POWERED DESCENT FROM PDI TO PDI +10 MINUTES WILL INSERT INTO LUNAR ORBIT USING
THE ONBOARD VARIABLE TARGETINGe THE LM WILL EXECUTE THE RENDEZVOUS USING THE CFP SEQUENCE.
DOCKING WILL BE IN ABOUT 3=1/4 HOURS FROM INSERTION,

De ABORTS DURING POWERED DESCENT FROM PDI +10 MINUTES TO TO THE FIRST LUNAR SURFACE GO/NO=GO
(APPROXIMATELY & MINUTES AFTER TOUCHDOWNS WILL INSERT INTO LUNAR ORBIT USING THE ONBOARD
VARIABLE TARGETSs RENDEZVOUS WILL BE ACCOMPLISHED BY A LM ACTIVE FIVE IMPULSE SEQUENCEe
DOCKING WILL BE IN ABOUT 5=1/4 HOURS FROM INSERTION.

Ee FOR COMPLETE LM FAILURES PRIOR TO PDIe THE CSM WILL EXECUTE A FIVE IMPULSE RESCUE WITH
DOCKING ABOWT T7=1/4 HOURS FROM PDI.

RULES 5-=93 THROUGH 5=100 ARE RESERVEDs

MISSION REV [ DATE SECTION GROUP PAGE
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ITEM

5~101

5~102

5=103

5=104

5=105

LM LIFTOFF WIl.L BE DELAYED ONE REVOLUTION RATHER THAN ACCEPTING A SLIP IN NOMINAL
GREATER THAN 20 SEC.

FOLLOWING A DESCENT ABORT» GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR===

Ae
Be

ONBOARD RECOGNIZED PGNS FAILURES (SEE THE RATIONALE FOR RULE 5=46A)s
PGNS NAVIGATION ERRORS THAT RESULT IN===

le AGS PREDICTED INSERTION HP LESS THAN 409000 FEET

LIFTOFF TIME

24 AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES

3e AGS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 1¢0 DEGREEs

DURING ASCENT»s GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR===

Ae

Be

Ce

D

DURING ASCENTs THE AGS WILL

ONBOARD RECOGNIZED PNGS FAILURES (SEE THE RATIONALE FOR RULE 5=46A)

CONFIRMED PNGS NAVIGATION ERRORS THAT RESULT IN THE FOLLOWING MSFN=-PNGS VELOCITY

DIFFERENCES=~=~~

DELTA VvV X GREATER THAN 24 FPS

DELTA V Y GREATER THAN 90 FPS

DELTA V Z GREATER THAN 37 FPS

PGNS NAVIGATION ERRORS THAT RESULT IN=w=

le AGS PREDICTED INSERTION HP LESS THAN 402000 FEET

2s AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILESe

3 AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN 1.0 DEGREE,

CONFIRMED PGNS NAVIGATION ERRORS THAT RESULT IN A DOPPLER~PGNS VELOCITY DIFFERENCE OF 20

FPS.

FOLLOWING AGS PNGS VELOCITY DIFFERENCES===

DELTA V X GREATER TMAN TBD FPS
DELTA V Y GREATER THAN TBD FPS

DELTA V Z GREATER THAN TBD FPS

THE GROUND WILL NOT REQUEST SWITCHOVER AFTER AGS TGO LESS THAN 30 SECs

RULES 5~106 THRU 5=110 ARE RESERVED.

BE DECLARED NO=GO "IF CONFIRMED AGS NAVIGATION ERRORS VIOLATE THE

MISSION JREV JDATE SECTION GROUP PAGE
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5~111

5=112

THE PGNCS IS PRIME FOR CS1s CDHs AND TPI MANEUVER COMPUTATION/EXECUTION WITH THE AGS AS BACKUP
UTILIZING THE ACCEPTED SOLUTION===

Ae

Be

THE AVAILABLE SOLUTIONS FOR CSI IN ORDER OF PRIORITY ARE~=~ PGNCSs CHARTSs CMCy AGS» AND
GROUNDs THE HIGHEST PRIORITY SOLUTION WHICH AGREES WITH THE CMC XDOT TO WITHIN 3 FPS WILL
BE EXECUTED.

THE AVAILABLE SOLUTIONS FOR CDH ARE~== PGNCS» CHARTSs CMCe THE ORDER OF PRIORITY WILL BE==-
le COMPARE PGNCS AND CMCe IF NO MORE DIFFERENT THAN 2

FPS IN XDOT AND 6 FPS IN ZDOTs USE PGNCS SOLUTIONs

re IF 191" ABOVE IS VIOLATED» COMPARE PGNCS AND CHARTS WITH SAME CRITERIAe IF
COMPARISON PASSESs USE PGNCS SOLUTION

3 IF 130t AND 11210t ABOVE ARE VIOLATEDs COMPARE CHARTS AND CMC USING THE SAME
CRITERIAe IF COMPARISON PASSES» USE CHART SOLUTIONe

4o IF v#1te,y 1201, AND *#31¢ ABOVE ARE VIOLATEDs USE THE CMC SOLUTION

THE AVAILABLE SOLUTIONS FOR TPI ARE~== PGNCSs CHARTS» AND CMCe THE ORDER OF PRIORITY WILL
BE=~=

le COMPARE PGNCS AND CMCe IF NO MORE DIFFERENT THAN 2 FPS IN XDOTs 5 FPS IN
YOOTs» OR & FPS IN ZDOTs» USE THE PGNCS SOLUTION.

20 IF Y0140 FAILSs COMPARE THE PGNCS AND CHARTS» WITH SAME CRITERIAs IF
COMPARISON PASSESe USE THE PGNCS SOLUTION

3 IF tv1vsy AND ''2%' FAILs COMPARE THE CHARTS AND THE CMC SOLUTIONSs USING THE
SAME CRITERIAs [F COMPARISON PASSESs USE THE CHART SOLUTIONe

be IF thr1vey 10200, AND 113101 FAILy USE THE CMC SOLUTION

RENDEZVOUS PLANS SHALL» WHERE POSSIBLEs SATISFY THE FOLLOWING CONSTRAINTS===

Ae

Be

Ce

De

RENDEZVOUS MANEUVERS MUST BE AT LEAST 30 MIN APARTs

THE NOMINAL DELTA H FOR TPI WILL BE 15 NM ABOVE OR BELOW.

THE REQUIRED ELEVATION ANGLE OF 2646 DEG (BELOW) OR 2843 DEG (ABOVE) WILL BE TARGETED TO
OCCUR 23 MINUTES PRIOR TO SUNRISE.

ARRIVAL AT THE TPI ELEVATION ANGLE CANNOT BE MOVED EARLIER THAN 31 MINUTES PRIOR TO
SUNRISE )

RULES 5=113 THROUGH 5=120
ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

5=121

5=122

5=123

5=124

=125

5=~126

TRANSEARTH MCC WILL BE TARGETED TO ACHIEVE ENTRY CONDITIONS AS FOLLOWS==~

As IF VEI GREATER THAN 31000 FPS USE STEEP TARGET LINEe

Be IF VEI LESS THAN 31000 FPS AND G&N GO» USE SHALLOW TARGET LINEe
Ce TRANSEARTH MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS
1. TEL +17 HRS.

2 EI = 22 HRS.

3 El = 3 HRSe

TRANSEARTH MCC PHILOSOPHY.

WILL BE AT THE FOLLOWING===-

A TEC MCC WILL NOT USE LANDING POINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTABLES

.

Be IF GAMMA E! IS OUTSIDE THE ENTRY CORRIDORs EXECUTE MCC ASAP (E*CEPTION---MCCS).

Ce THE LAST MCC WILL BE SCHEDULED NO LATER THAN E1=3 HOURSs

De THE G&N WILL BE THE PRIMARY MODE OF EXECUTION FOR ALL TEC MCC,.

Ee MCC GREATER THAN 10 FPS WILL USE THE SPS IF PRACTICAL,.

Fe THE RESIDUALS FOR MCC'S WILL BE TRIMMED TO WITHIN 0e2 FPS IN EACH AXISs

TEC MCC FOR LANDING AREA CONTROL«~=-=

Ae PRIOR TO EI=24 HRS==~WILL BE EXECUTED FOR RECOVERY ACCESS VIOLATIONS
AT IP» OR IF ANY PART OF THE OPERATIONAL FOOTPRINT IS ON LANDs

Be AFTER El=24 HRS===WILL NOT BE EXECUTED.

ENTRY CONDITIONS WILL BE CONTROLLED TO AVOID HEAT SHIELD LIMITATIONSs

BACKUP ENTRY IS CONSTRAINED AS FOLLOWS==«

A THE CONSTANT G ENTRY MUST FALL BETWEEN 3 AND 5 G'S.

Be EMS RANGING WILL NOT BE ATTEMPTED UNTIL V IS LESS THAN 25500 FPSe

UNACCEPTABLE WEATHER

WEATHER AVOIDANCE WITH AERODYNAMIC LIFT WILL NOT BE ATTEMPTED UNLESS THE G&N IS  OPERATIONAL,
EMS=INDICATED VELOCITY IS LESS THAN 25500 FPS.

OR

MISSIO0N REV ] DATE SECTION GROUP PAGE
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5=127

5=128

5~129

5130

PREDICTED ENTRY CORRIDOR VIOLATION AFTER THE LAST MCC OPPORTUNITY=w==

Ao UNDERSHOOT LINE EXCEEDED=== GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK G IS PASSEDs
THEN FLY G&Ne

Be OVERSHOOT LINE EXCEEDED=-==GROUND ADVISE CREW TO FLY NEGATIVE LIFT TO 2 G'S FOLLOWED BY 4 G
CONSTANT ENTRYs

IF THE EMS INDICATES A SKIP CONDITIONs NEGATIVE LIFT SHOULD BE ACHIEVED PRIOR TO VERIFYING THE
EMS WITH CROSS CHECKSe

1F THE EMS INDICATES AN UNDERSHOOT CONDITION EXISTS» FULL LIFT SHOULD BE ACHIEVED PRIOR TO
VERIFYING THE EMS WITH CROSS CHECKSe

THE G&N IS NO=GO DURING ENTRY IFw=e=

A P65 VALUE OF Vi DIFFERS FROM THE GROUND COMPUTED LIMITS

Be P65 VALUE OF DL DIFFERS FROM THE GROUND COMPUTED LIMITSe

Ceo CAUSES TRAJECTORY TO VIOLATE THE OFFSET LIMITS (SKIP) ON EMS SCROLL.
De CAUSES TRAJECTORY TO VIOLATE THE ONSET LIMITS (G) ON EMS SCROLL.

Ee 1IF THE G&N TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER
THAN & DEGe

Fa 1F THE G&6N TRIM ATTITUDES AT 405 G DIFFERS FROM THE GROUND VALUES BY GREATER THAN 5 DEG.
Ge IF THE CMC FAILS TO SEQUENCE FROM P63 TO P64 AT RET ¢05 G +/= 5 SEC»

RULES 5=131 THRU 5=139 ARE RESERVED.
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5=140
5=141

| 5=142
5143

I 5=144
5145
5=146

- RANGE SAFETY RULES AND AGREEMENTS !

! GENERAL !

o o v

RANGE SAFETY POLICIES AND CRITERIA ARE SPECIFIED IN AFETR MANUAL (AFETRM) 127=1 DATED 1 JANUARY
1969e THE FOLLOWING MISSION RULES CONCERNING SPECIFIC AFETR/NASA INTERFACE SUPPLEMENT AFETRM
127=1,

THE RS0 WILL ACCOMPLISH THE PAD EMERGENCY RANGE CUTOFF PROCEDURE IF THE SPACE VEHICLE WILL NOT
LIFT OFF AFTER IGNITION AND NASA IS UNABLE TO ACCOMPLISH CUTOFFe THE RSO WILL SEND ! 'ARM/MFCOQ'?
ONLY IN RESPONSE TO A CODED VERBAL REQUEST FROM THE NASA LAUNCH VERICLE TEST CONDUCTOR (CLTC)e
THE CLTC WILL CALL THE RSO ON THE CLTC~RSO DIRECT LINE TO TRANSMIT THIS REWESTe THE RSO WILL
NOT EXECUTE THIS PROCEDURE IF HE HAS A LIFTOFF INDICATION.

THE FLIGHT DIRECTOR (FD) WILL INITIATE ABORT IN RESPONSE TO A CODED VERBAL REQUEST FROM THE RSOs
THIS PROCEDURE WILL BE EXECUTED IF RANGE SAFETY FLIGHT TERMINATION CRITERIA HAVE BEEN VIOLATED
AND RSO EFFORTS TO TERMINATE THRUST HAVE FAJLEDe THE REQUEST FROM RSO TO FD WILL BE TRANSMITTED
ON THE FLIGHT DIRECTOR LOOP WITH THE FIDQO=RSO PRIVATE LINE AS BACKUP.

THE RSO WILL SEND '!ARM/MFCO'! IN RESPONSE TO A CODED VERBAL REQUEST FROM THE FLIGHT OIRECTOR
(FD) OR THE FLIGHT DYNAMICS OFFICER (FIDO)e THIS PROCEDURE WILL BE EXECUTED IF ABORT LIMITS HAVE
BEEN EXCEEDED AND ABORT ACTION HAS BEEN UNSUCCESSFULs THE REQUEST FROM FD/FIDO TO THE RSO WILL
BE TRANSMITTED ON THE RSO LOOP (CAPE 11l1)s WITH THE FIDO~RSO PRIVATE LINE AS BACKUP.

THE FD WILL INFORM THE RSO WHEN THE S~IC NOs 3 OR NO. & ENGINE HAS SHUT DOWN BY STATING 'tRSO»
NOe 3 OUT (NOes 4 OUT)'ON THE RSO LOOP (CAPE 111) AND/OR ACTIVATE THE ENGINE OUT LIGHT ON THE RSO
CONSOLEs THE NOe 3 ENGINE OUT LIGHT CIRCUIT FOR FD TO RSO IS HIGHLY DESIRABLE.

IF RANGE SAFETY DESTRUCT LINES ARE VIOLATEDs» THE RSC WILL SEND ''ARM/MFCO!' AND NOTIFY- THE
FO/F1D0¢ NO SPS THRUSTING WILL B8E INITIATED FOLLOWING SUCH RANGE SAFETY ACTION.

IF AN ESTABLISHED IMPACT PREDICTION (IP) POINT 1S ON THE CAPE KENNEDY LAND AREAs '!DESTRUCT/PD'!
WILL BE TRANSMITTED.

MISSION REV {DATE SECTION GROUP PAGE
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REV

ITEM

5=147

5=148

5=149

5=150

5=151

5«=152

5=153

5=154

IF AN ATTEMPT TO TERMINATE THRUST BY ''ARM/MFCO'' IS UNSUCCESSFUL WHILE THE IP IS ON THE CAPE
KENNEDY LAND AREAs ''DESTRUCT/PD''! WILL BE SENT.

WHEN THE IP HAS MOVED OFF THE CAPEs FLIGHT TERMINATION ACTION WILL BE LIMITED TO !'ARM/MFCO'!' OR
CREW INITIATED ABORTe THE ''DESTRUCT/PD'' FUNCTION WILL BE SENT ONLY AFTER FD/FIDO CONFIRMATION
OF SATISFACTORY SPACECRAFT SEPARATIONs AND ONLY IF FUEL DISPERSION IS NECESSARYs

IF AN [P POINT IS ESTABLISHED AND *'DESTRUCT/PD'' IS DEEMED UNNECESSARYs THE RSO WILL NOTIFY
FD/F1DOs ''SAFE WILL BE SENT UPON FD/FIDO'S REQUEST===!!'RSO SEND SAFE'',

FD/FIDO WILL DECLARE TO THE RSO WHEN THERE IS NO POSSIBILITY OF INSERTING THE SPACECRAFT INTO AN
ORBITs» AND THE RSO WILL NOT ALLOW THE AFRICAN GATE TO BE OVERFLOWNe

AN ETR RANGE SAFETY OFFICER (BRSO) IS REQUIRED AT BERMUDA TO MONITOR PRESENT POSITION AND IMPACT
PREDICTION CHARTSs TO OBSERVE TELEMETRY DISPLAYSs AND TO TRANSMIT THE RANGE SAFETY FUNCTIONS
WHEN COMMANDED TO DO SO BY THE RSOe FORFLIGHT 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

SAFING BY THE RSO WiLL BE TRANSMITTED AFTER GATE PENETRATION AND FIRST $=IVB CUTOFF WHEN THE
FD/FIDO REQUESTS=~=1''RS0O SEND SAFEs'! WHEN SAFING IS CONFIRMEDs THE RSO WILL STATE !''SAFING
CONFIRMED' *s IN THE EVENT OF LOSS OF COMM WITH FD/FIDO» THE RSO WILL SEND SAFE ONLY IF HE CAN
CONFIRM S=IvB CUTOFF.

IF SAFING CANNOT BE CONFIRMED BY THE RSOs ANOTHER SAFING ATTEMPT WILL BE MADE BY THE RSO ON THE
FIRST ORBITAL PASS OVER THE CAPEs COORDINATION WILL BE EFFECTED WITH THE SUPERINTENDENT OF RANGE
OPERATIONS {SRO) AND FIDO TO ENSURE COMMAND COVERAGEs AND TELEMETRY DISPLAY AVAILABILITYs AT THE
AGREED TIMEs=FIDO WILL STATEs '' RSO SEND SAFE''s UPON CONFIRMATIONs THE RSO WILL STATEs
't SAFING CONFIRMED''s

THE FD/FIDO WILL INFORM THE RSO IMMEDIATELY UPON DETERMINATION OF A SPACECRAFT SEPERATIONs THIS
NOTIFICATION WILL BE TRANSMITTED ON THE RSO LOOP |(CAPE 111) WITH THE FIDO=R$Q PRIVATE LINE AS
BACKUP»

MISSION REV |DATE SECTION GROUP PAGE
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REV

ITEM

5«155

5=156

S5«157

! TRACKING SOURCES !

AT LEAST TWO (2) VEMICLE POSITION DATA SOURCES ARE MANDATORY TO L/0O FOR EACH PHASE OF POWERED
FLIGHT PRIOR TO THE AFRICAN GATE TO ENABLE THE RANGE SAFETY OFFICER TO DETERMINE [F THE VEHICLE
IS NORMAL OR VIOLATES ESTABLISHED INFLIGHT SAFETY CRITERIA.

DATA FROM TWO (2) OF THE FOLLOWING THREE (3) RADARS ARE MANDATORY TO L/0 (QTHER HIGHLY
DESIRABLE)~==~ BERMUDA FPS~16» BERMUDA FPQ=6s AND GRAND TURK TPQ=18.

PRESENT POSITION AND I[P PLOTS AT BERMUDA (BDA) USING INPUTS FROM EITHER THE BDA FPS=16 OR BDA
FPQ=6 RADAR ARE HIGHLY DESIRABLE FOR LAUNCH.

MISSION REV | DATE SECTION GROWP PAGE
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REV} ITEM

! AIRBORNE SYSTEMS !

B-158 |Two (2) OPERATIONAL RANGE SAFETY COMMAND RECEIVERS ON EACH LAUNCH VEHICLE STAGE (5~1C» S=IIs AND
S=1VB) ARE MANDATORY TO L/Os THE RANGE SAFETY SUPERVISOR (CRSS) AT THE LAUNCH CONTROL CENTER
WILL DETERMINE IF THE RECEIVERS ARE OPERATING PROPERLY.

5-159 |1u C=BAND BEACON NOe¢ 1 OR NOe 2 IS HIGHLY DESIRABLE FOR LAUNCH.

MISSION REV JDATE SECTION GROUP PAGE
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REV

ITEM

5=-160

5=161

NASA BERMUDA DRS COMMAND/CONTROL CAPABILITY IS MANDATORY TO L/O FOR FLIGHT AZIMUTHS LESS THAN 90

DEGREES

A 4 SECOND TIME DELAY BETWEEN ''ARM/MFCO'' AND !'DESTRUCT/PD'' WILL BE PROVIDED BY TIMERS IN THE

RSO CONSOLE IN THE RCCe

*1 COMMAND/CONTROL '

MISSION

REV

DATE

SECTION

GROWP

PAGE

APOLLO 11

6/20/69
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REV

ITEM

=162

5=163

S5=164

5=165

ONE (1) OF TWO (2) PRIVATEs INDEPENDENT» GEOGRAPHICALLY DIVERSIFIED COMMUNICATIONS LINKS BETWEEN |

' COMMUNICATIONS !

THE RSO AND BRSO 1S MANDATORY AND THE OTHER IS HIGHLY DESIRABLE.

ONE (1) OF THE FOLLOWING THREE (3)
AND THE OTHERS ARE HIGHLY DESIRABLESs

(1) RSO LOOP {CAPE 111)

(2} RSO PRIVATE LINE

(3) FLIGHT DIRECTOR LOOP

COMMUNICATIONS LINKS IS MANDATORY BETWEEN THE RSO AND FD/FIDO

A COMMUNICATIONS LINK BETWEEN THE RSO AND THE RANGE SAFETY SUPERVISOR
CONTROL CENTER 1S MANDATORY FOR T=40 MINUTE DESTRUCT CHECKSs.

A DIRECT LINE COMMUNICATIONS LINK BETWEEN THE RSO AND THE LAUNCH VEHICLE TEST

1S HIGHLY DESIRABLE.

MISSION | REV ] DATE SECTION GROUP PAGE
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REV] ITEM

' TELEMETRY !

- s g 0 v vt B

5=166| IV TELEMETRY DATA (ONBOARD GUIDANCE PARAMETERS) TO THE RTCS ARE HMIGHLY DESIRABLE UNTIL S=~IVB
CUTOFF FOR IP COMPUTATION AND RSO DISPLAY.

5~167 | TELEMETRY REQUIREMENTS TO BE DISPLAYED FOR THE RSO AND THE BRSO ARE HIGHLY DESIRABLEe

MISSION REV JDATE SECTION GROUP PAGE
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REV] ITEM

t RANGE SAFETY WEATHER RESTRICTIONS !

5=1681 WIND 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 PROVIDING CNv FPS=16 AND MILA TPQ=~-18
RADARS AND BEACON NOs 1 ARE OPERATIONAL.

MISSION REV_]DATE SECTION GROUP PAGE
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REV

ITEM

6=7
6~8

6=10

6~11

SUMMARY OF LAUNCH PHASE RULES

§=1C LOSS OF THRUST

LOSS OF ATTITUDE CONTROL

INERTIAL PLATFORM FAILURE = ACCELEROMETER
SLV INERTIAL PLATFORM FAILURE

S=11 LOSS OF THRUST

S=11 GIMBAL SYSTEM FAILURE

S$=I1 SECOND PLANE SEPERATION FAILS

$=1VB LOSS OF HYDRAULIC FLUID

S~1VB LOSS OF THRUST

THE FOLLOWING MISSION RULES ALSO APPLY TO THIS SECTION===

NONE

M1SSION REV ] DATE SECTION GROUP

PAGE

APOLLO 11] FNL]5/16/69]SLV = TB1
THROUGH TB4/TB4A

6=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 6 = SLV =~ TB] THROUGH TB4/TB4A

REV

1TEM

Ae

Ba
Ce
De
Ee

Fe

Ge

He

Je

BSE GE
le
2+ A

BSE MA

BSE HA

BSE HA

A SAFE

NERALIZED SWITCH SELECTOR COMMAND CAPABILITY EXISTS=m==
WHEN CREW ENABLES IU COMMAND SYSTEM (EXCEPT AS NOTED BELOW IN ITEM D)
FTER TB7 + 20 MINe
NEUVER UPDATE AND INHIBIT CAPABILITY FOR TB7 MANEUVERS ONLYs
S NAVIGATION UPDATE CAPABILITY.
S NO COMMAND CAPABILITY DURfNG POWERED BURN PHASES.
DISTANCE BETWEEN THE SPACECRAFT AND $=IVB/IU IS DEFINED A$ 7000 FTe

BSE WILL RECOMMEND NO $=1vB RESTART FOR ANY CONFIRMED MALFUNCTION IN THE LAUNCH VEHICLE WHICH

RESV

le A
2

IN THE

UNTI
IMME
(700

LTS INw==

CATASTROPHIC HAZARD

ACHIEVEMENT OF AN S=IVB ENGINE BURN" WITH EXPECTED CUTOFF OR SHUTDOWN
CONDITIONS DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSIONe IN  APPLYING
THIS CRITERIA TO SPECIFIC MISSION RULESs A NO GO RECOMMENDATION WILL BE
REQUIRED IF INSUFFICIENT S=IvB CONSUMABLES OR PROPULSION PERFORMANCE IS
AVAILABLE TO ASSURE A 95 PERCENT PROBABLITY OF ACHIEVING A CUTOFF ORBIT WITH
659000 NeMe APOGEE ALTITUDE.

EVENT OF NO S=IVB IGNITION AT RESTART OR AN EARLY S-=Iv8 SECOND BURN CUTOFFs THE
SPACECRAFT SHOULD REMAIN ATTACHED TO THE S=IVB/IU AND MONITOR LH2 AND LOX ULLAGE PRESSURES

L THE STAGE STATUS CAN BE ASSESSED BY GROUNDe IF EMERGENCY SEPARATION IS
DIATELY AFTER $=IVB CUTOFF» THE SPACECRAFT SHOULD IMMEDIATELY GO TO A SAFE
0 FT) FROM THE S=IVB/IUs

REQUIRED
DISTANCE

ABORT GR SPACECRAFT SEPARATION DURING LAUNCH PHASE WILL BE RECOMMENDED FOR THE FOLLOWINGwe=

6«1
6=2
*%6=T
RHGmE

6=9

S$=1C LOSS OF THRUST

LOSS OF ATTITUDE CONTROL

S$=11 LOSS OF THRUST

S~I11 GIMBAL SYSTEM FAILURE ANY SINGLE ACTUATOR HARDOVER

S=11 SECOND PLANE SEPARATION FAILS TO OCCUR AT TB3 + 3l SEC

6~10 S=IvB LOSS OF ENGINE HYDRAULIC FLUID PRIOR TO FIRST S=IVB BURN

6~11

§~1VB STAGE LOSS OF THRUST

SPACECRAFT GUIDANCE TAKEOVER WILL BE RECOMMENDED FOR THE FOLLOWING===

6=4

7«8
§~11/8
ARGmT

#%6=8

LAUNCH VEHICLE INERTIAL PLATFORM FAILURE-~ATTITUDE REFERENCE

LOSS OF ATTITUDE CONTROL {(DURING COAST PERIOD) TBS» T87
=1vB EARLY STAGING WILL BE RECOMMENDED FOR THE FOLLOWING===

S=11 LOSS OF THRUST

GIMBAL SYSTEM FAILURE ANY SINGLE ACTUATOR HARDOVER

##  TIME DEPENDENT

MISSION REV |DATE SECTION GROUP PAGE
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ke TLI INHIBIT OR SPACECRAFT SEPARATION WILL BE RECOMMENDED FOR THE FOLLOWING===
7=1 INSUFFICIENT PROPELLANTS REMAIN FOR ACHIEVEMENT OF TLI GUIDANCE CUTOFF
7-4  J=~2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT S=IVB CUTOFF

7-5 FAILURE OF RANGE SAFETY SYSTEM AFTER INSERTION

78 LOSS OF ATTITUDE CONTROL
#7=11 TIME BASE 5 OR TIME BASE 7 FAILS 1O INITIATE AT S~IVB CUTOFF

7-16 S-1vVB ENGINE CONTROL BOTTLE PRESSURE LOW

7-22 $=1VB LOSS OF ENGINE HYDRAULIC FLUID

g=1 INERTIAL PLATFORM FAILURE = ACCELEROMETER

=5 S~IVB LH2 TANK ULLAGE PRESSURE LOW PRIOR TO SECOND BURN

8-6 S=1VB ACTUATOR CONFIRMED HARDOVER PRIOR TO TB6 + 9 MIN 10 SEC

g=8 LOSS OF ATTITUDE CONTROL DURING $=IVB SECOND BURN

#EMERGENCY SEPARATION REQUIRED

Le SPACECRAFT SEPARATION OR TLI INHIBIT WILL BE RECOMMENDED UNLESS COMMAND ACTION IS SUCCESSFUL
" FOR THE FOLLOWING===

7=3 J=2 ENGINE MAIN FUEL VALVE FAILS TO CLOSE AT SIVB CUTOFF
*#7=6 $~1vB COLD HELIUM SHUTOFF VALVES FAIL TO CLOSE
7=9 CONTINUOUS VENT SYSTEM (CVS) REGULATOR FAILS TO OPEN IN TBS5

#7=14 S=]VB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS +36 OR =26
PSID

7=18 LOW COLD HELIUM SPHERE PRESSURE
7=19 LOW LOX TANK ULLAGE PRESSURE
7~20 J=2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS

8=7 S§=IvB CONTINUOUS VENT SYSTEM (CVS) REGULATOR FAILS TO CLOSE DURING RESTART
SEQUENCE

# EMERGENCY SEPARATION REQUIRED

Me SPACECRAFT GUIDANCE TAKEOVER TLI BURN WILL BE RECOMMENDED FOR THE FOLLOWING===

6=4 LAUNCH VEHICLE INERTIAL PLATFORM FAILURE~ATTITUDE REFERENCE

Ne FOR EARLY SPACECRAFT SEPARATION THE CREW SHOULD ENABLE THE 1U COMMAND SYSTEM AND THE BSE
SHOULD GROUND COMMAND TO LOCK OPEN THE IU COMMAND SYSTEMs PRIOR TO SPACECRAFT SEPARATION IF
AT ALL POSSIBLE.

O, BSE WILL INHIBIT TB& IN THE EVENT A TLI NO=GO DECISION IS MADE IN T85.

MISSION [REV JDATE SECTION GROUP PAGE
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1 ) [}
REV| ITEM CONDITION/MALFUNCTION' PHASE RULING CUES/NOTES/COMMENTS
[} ] ]
1) ] [}
6=1 S=1C STAGE LOSS OF :LAUNCH 'As CONTINUE MISSION ' A6Bs CUES===
THRUST ' '
As ANY SINGLE ! ' ' le THRUST OK SWITCHES = OFF
ENGINE ' ' ' (K33=115 THROUGH K&47=115)
PRIOR TO TB3 ! 'BSE INFORM FLIGHT AND '
' 'FIDO4 '
1) 1 ]
t t ]
Be ANY TWO OR MORE ! 'Be CONTINUE MISSION ! 2s THRUST CHAMBER PRESSURE LESS
ENGINES ! ' ' THAN 500 PSIA (D8=101  THROUGH
: :ass INFORM FLIGHT» : D8=105)¢
1s PRIOR TO ' ' le ABORT ' 3¢ LONGITUDINAL ACCELERATION =~
DEACTIVATION ! U BSE INFORM FLIGHT ' ZERO (A2=603).
OF TWO ENGINES! ' AND TRANSMIT ABORT '
AUTO ABORT ' ' REQUEST !
t ) ]
2+ AFTER ' ' 2¢ CONTINUE MISSION ' ‘4o FINAL THRUST OK CUTOFF = ON
DEACTIVATION ! ! BSE INFORM FLIGHT ' {K52=115 THROUGH K56=115),
OF TWO ENGINES' ' AND FIDOe CAPCOM '
AUTO ABORT ' ' ADVISE CREW ' AEBe NOTE===
' ' OF POTENTIAL !
' ' OVERRATE CONDITIONe ! CREW MAY DEACTIVATE  AUTOMATIC
: ' : ABORT AFTER TBI + 120 SEC.
L)
Co LOSS OF THRUST = 'LAUNCH 'Ce CONTINUE MISSION ' Ce  CUES==-
ENGINE 3 OR 4 ' ' '
{THIS RULE ' ' BSE INFORM FLIGHT AND t ‘le  THRUST CHAMBER PRESSURE LESS
APPLIES ONLY FOR ! ' FIDOs ' THAN 500 PSIA (D8=103y D8~104)s
THE UNIQUE CASE ! ' FLIGHT INFORM RSO. '
OF ENGINE 3 OR 4 ! ' ' 2s¢ ENGINE 3 OR ENGINE 4 THRUST
THRUST LOSS ' ' ' OK SWITCHES OFF (K39~115s THROUGH
BETWEEN 0 TO 45 ! ' ' K44=115),
SEC) ' t '
! ' ' 3¢ ENGINE 3 OR 4 FINAL THRUST OK
le VOICE COMM ' ' le{A) FLIGHT CONFIRM ! CUTOFF (K54=1159 KS55%115)s
WITH RSO ' ' ENGINE 3 OR 4 v
' ¢ OUT VIA RSO ' Ce  NOTES===
' J PRIVATE LINEs '
! ' ' le RSO LOOP 111 OR FD LOOP
' ' (8) FLIGHT CONFIRM ' BACKUP TO PL.
' ' NO OTHER KNOWN '
' ' ANOMALIES' ' 24 CONFIRMATION OF NO OTHER
! ! BY LITE ' KNOWN ANOMALIES WILL BE BASED ON
¢ ! ACTIVATION AND ! ENGINE  CHAMBER  PRESSURE  NOT
: : VOICE REPORTe : DECREASING AND TOK SWITCHES ONs
2¢ NO VOICE COMM ! ' 2¢ FLIGHT CONFIRM !
WITH RSO ' ' ENGINE 3 OR 4 OUT '
' J AND NO OTHER KNOWN !
' ' ANOMALIES BY LITE '
: ' ACTIVATION. '
1 ]
] 1 t
] ] +
] ] )
] ] ]
MISSION | REV | DATE SECTION GROUP PAGE
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REV

CONDITION/MAL

FUNCTION!

PHASE ¢

RULING

CUES/NOTES/COMMENTS

LOSS OF ATTI
CONTROL

As S=1C BURN

TUDE

t
'
'
'
]
1
[}
1
]
4
]
1
t
]
'
'
1}
*
'
'
+
]
[
'
¥
*
[}
'
]
]
¢
'
]
t
]
]
]
'
L}
(]
t
[}
'
'
[}
]
]
L]
[
]
[]
[
'
1
t
1

LAUNCH

L
'
]
1
1
1
[}
L}
]
t
]
]
(]
1
]
'
]
'
]
]
[}
'
'
[
'
T
]
[}
]
1
(]
1
1
'
]
[}
1
]
+
[}
'
1
]
[}
]
)
1
[}
]
+
1
t
[}
]
(]
[}

CREW WILL ABORT ON
LIMITS
(NOTE As 1)

As LAUNCH VEHICLE ABORT
BSE INFORM
FLIGHT AND FIDOs
CAPCOM INFORM CREW OF
LOSS OF ATTITUDE
CONTROL «

el A el I i

As CUES===

1, ANGULAR RATES = PITCH
{R4~6029 R13=602) OR YAW (R5=602)
R8=602) GREATER THAN 2 DEG/ SEC AND
NOT DECREASING. ROLL (R6=602y
R12=602) GREATER THAN 5 DEG/SEC AND
NOT DECREASINGe

20 PLATFORM GIMBAL ANGLES =
PITCHs YAWs OR ROLL (H60=603)
CHANGING AT THE RATES GIVEN IN CUE
Asloe

3. LOSS OF ATTITUDE CONTROL
ALERT (SEE NOTE As2),

Aes NOTES===

le CREW ABORT LIMITSm==

(A} PITCH AND YAW RATE PLUS OR
MINUS 4 DEG/SEC

(B) ROLL RATE PLUS OR MINUS 20
DEG/SEC

(C) PITCHs YAWs OR ROLL ERROR
PLUS OR MINUS 5 DEG AND Q=BALL DELTA
P PLUS OR MINUS 3.2 PSID

20 LOSS OF ATTITUDE CONTROL
ALERT WILL BE GIVEN FOR THE
FOLLOWING CONDITIONS=~=

AA) LVDC/LVDA COMPUTAT IONAL
FAILURE

(B) ATTITUDE ERROR SIGNALS
GREATER THAN PLUS OR MINUS 5 DEGs

(C) FAILURE TO INITIATE PROPER
GUIDANCE SEQUENCE

(D) §~1¢C ENGINE ACTUATOR
HARD=OVER GREATER THAN PLUS OR MINUS
5 DEGe

MISSION REV IDATE SECTION GROUP PAGE
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REV] ITEM JCONDITION/MALFUNCTION' PHASE * RULING ' CUES/NOTES/COMMENTS
] ] ]
) L} )
1 ] ]
6-2 ] ) (]
CONT ' ' '
Be S=11 BURN 'LAUNCH  'Bs LAUNCM VEHICLE ABORT !
' ' BSE INFORM FLIGHT '
' ' AND FIDOs ' Be CUES===
' ' CAPCOM INFORM CREW !
' ' OF LOSS OF ATTITUDE ! le ANGULAR RATES = PITCH
' v CONTROL o ' (R4=602s R13-602)s YAW (R5=602»
! ' : ! RE=602)s OR ROLL (R6=602y R12=602)
! ' CREW WILL ABORT ON ' GREATER THAN 5 DEG/SEC AND  NOT
' ' LIMITS ' DECREASINGs
' ' (NOTE Bel)s '
' ' ' 2, PLATFORM GIMBAL ANGLES =~
! ' ' PITCHy YAW OR ROLL  (H60=603)
' ' ' CHANGING AT THE RATES GIVEN IN CUE
' ' ¢t Bele
] [) ] N
! ' ' 3e LOSS OF ATTITUDE CONTROL
' ' ' ALERT (SEE NOTE Be2)s
] t ]
' ' ' Be NOTES=~—
1 ] ]
' ' ' le CREW ABORT LIMITS===
] t L]
' ' ! {A) PITCH AND YAW RATE PLUS OR
' ' ' MINUS 10 DEG/SEC
] L} 1
' ' ' (B) - ROLL RATE PLUS OR MINUS 20
' ' ' DEG/SEC '
] t L]
' ' ' 2. LOSS OF ATTITUDE CONTROL
' ' ' ALERT WILL BE GIVEN FOR THE FOLLOW=
' ' | ING CONDITIONS===
1
i ' ' {A) LVOC/LVDA  COMPUTATIONAL
' ' ' FAILURE
] t 1
! ' ' {8) ATTITUDE ERROR  SIGNALS
' ' ! GREATER THAN PLUS OR MINUS § DEG
1 ] ]
' ' ' (C) FAILURE TO INITIATE PROPER
' ' ! GUIDANCE SEQUENCE
1 [] 1
' ! ' (o) §=IVB  ENGINE  ACTUATOR
' ' ' HARDOVER GREATER THAN PLUS OR MINUS
' ' ' 5 DEG
) 1 ]
MISSION |REV | DATE SECTION GROUP PAGE
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REV

CONDITION/MALFUNCTION?

PHASE !

RULING

* CUES/NOTES/COMMENTS

6=3

Ce S~1VB BURN

]
+
(]
[}
1
(]
'
¢

INERTIAL PLATFORM
FAILURE =

1]
t
]
1)
1
]
]
]
]
[l
1
1]
1
[)
]
)
t
[}
)
]
]
)
L
)
]
]
]
]
]
)
)
]
[}
]
1
]
t
]
)
)
]
)
ACCELEROMETER '
'
'
)
1
1]
L}
)
]
)
)
t
1
)
]
’
]
(]
)
]
]
L}
L)
L}
)
]

LAUNCH

LAUNCH

'
'Ce LAUNCH VEHICLE ABORT
BSE INFORM FLIGHT

L A e e e e T T T T T

AND FIDOe

CAPCOM INFORM CREW
OF LOSS OF ATVITUDE

CONTROL s

CREW WILL ABORT ON

LIMITS
(NOTE Celle

‘CONTINUE MISSION

'BSE INFORM FLIGHT AND

'FID0e

'CAPCOM ADVISE CREW OF

'"PROBABLE DEGRADED ORBIT.

L S I I T S S

i A B I i I I e T T T T T T T T

Cs  CUES===

le ANGULAR RATES - PITCH
(R4=602s R13-602)» YAW (R5=602%
R8~602)s OR ROLL (R6=602¢ R12=602}
GREATER THAN 5 DEG/SEC AND NOT
DECREASING.

20 PLATFORM GIMBAL ANGLES =
PITCHs YAWs OR ROLL {MH60~603)
CHANGING AT THE RATES GIVEN 1IN CUE
Cole :

Je LOSS OF ATTITUDE <CONTROL
ALERT (SEE NOTE Ce2)s

Co  NOTESww=
le CREW ABORT LIMiT§==-

(A) PITCH AND YAW RATE PLUS OR
MINUS 10 DEG/SEC

(B) ROLL RATE PLUS OR MINUS 20
DEG/SEC

20 LOSS OF ATTITUDE CONTROL
ALERT WILL BE GIVEN FOR THE
FOLLOWING CONDITIONS®==

(A) LVDC/LVDA  COMPUTATIONAL
FAILURE

(B) ATTITUDE ERROR SIGNALS ROLL
GREATER THAN PLUS OR MINUS 25 DEGs
PITCH AND YAW GREATER THAN PLUS OR
MINUS 5 DEGe

(C) FAILURE TO INITIATE PROPER
GUIDANCE SEQUENCE

(D) FAILURE OF S=IVB ENGINE
HYDRAULICS '

CUES ===

le GUIDANCE STATUS WORD (MODE
CODE 24Q (H60-503)

BITS D26 AND D25 FOR Z ACCEL SET
TQ 'ONE!

B1TS D24 AND D23 FOR X ACCEL SET
TO 'ONE!

B1TS D22 AND D21 FOR Y ACCEL SET
TQ 'ONE!

2e ACCELEROMETER PICKOFFS (Xs Yo
OR Z)} INDICATE IN EXCESS OF 3 DEG
AND NOT  DECREASINGe (H10+6039
H11=603y H12-603)

NOTES ===

le NO EFFECT ON VEHICLE
TRAJECTORY DURING $=IC STAGE BURNse

2¢ LVDC SWITCHES TO A BACKUP
MODE AND UTILIZES A PRECOMPUTED F/M
PROFILE FOR FAILED AXIS OURING THE
§~ICy S=11s AND S=kVB BURNS.

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

6/20/69

SLV = T8l
THROUGH TB4/TB&A

6=7




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 6 = SLV = TBl THROUGH TB4/TB4A

REVE ITEM JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

6=4 LAUNCH VEHWICLE CUES ===
INERTIAL PLATFORM
FAILURE = ATTITUDE Ae

REFERENCE
le GUIDANCE REFERENCE FAILURE

Ae PRIOR TO TB 1 LAUNCH As CONTINUE MISSION/ABORT (D04 OR DO& MODE CODE 26 BIT D8 SET

B I T I S

+ 50 SEC TO ''ONE'! (H60-603)
le ALL S=IC le CONTINUE MISSION= 2¢ GUIDANCE STATUS WORD= (MODE
ENGINES BSE INFORM FLIGHT AND' CODE 24) (H60=603)
THRUSTING RECOMMEND SPACECRAFT ¢
GUIDANCE TAKEOVER ! BITS D20 AND D19 FOR Z GIMBAL SET
* TO ''ONE'!
2¢ LOSS OF THRUST 2+ ABORT= !
= ANY s-IC BSE INFORM FLIGHT AND' BITS D18 AND D17 FOR X GIMBAL SET
TRANSMIT ABORT f TO PIONE!'!
REQUEST

BITS Dlé AND D15 FOR Y GIMBAL SET
TO 'TONE'!

3e¢ LADDER OUTPUTS CONSTANT FOR
FILED AXES (H54=603y H55=603»
H56=603)

4e ATTITUDE ERROR CONSTANT FOR
FAILED AXES (H69=602) HT0=602y
H71=602)

5s THRUST oK SWITCHES OFF
(K33=115 THRU K47=115)

6e¢ THRUST CHAMBER PRESSURE LESS
THAN 500 PSIA (D8=101 THRVU D8=105)

7e FINAL THRUST OK CUTOFF ON
(K52=115 THRU K56=115)

T T i i U T T T S eV,

Be AFTER TB1l + 50 'LAUNCH
SEC AND PRIOR TO !
ORBITAL INSERTION'

'

Be CONTINUE MISSION=
BSE INFORM FLIGHT AND
RECOMMEND SPACECRAFT
GUIDANCE TAKEOQOVER

Be SAME AS CUES Asle THRU Acke

1

Co DURING TB5 OR TB6'EARTH Co CONTINUE MISSION= Ce SAME AS CUES Asle THRU Aeke

T T i g T T T iy

L T T T e

'ORBIT BSE INFORM FLIGHT AND
! RECCOMMEND SPACECRAFT NOTESm==
' GUIDANCE TAKEOVER
' le CUE 1 AND EITHER CUE 2939 OR 4
! ARE NECESSARY TO CALL A PLATFORM
: FAILURE
' 24 IV STATE VECTOR AT INSERTION
! MAY BE NO=GO AND A NAVIGATION UPDATE
! MAY BE REQUIRED FOR PROPER
: INITIATION OF TB6
RULE NUMBERS 6=5
THROUGH 6=6 ARE
RESERVEDs
MISSION REV _]DATE SECTION GROWP PAGE

APOLLO 11] A 6/20/69]SLV =~ TB1
THROUGH TB4/TB4A 6~8




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 = SLV = T8I THROUGH TB4/TB4A

L[] ) ]
REV] ITEM [CONDITION/MALFUNCTION!  PHASE RULING CUES/NOTES/COMMENTS
] 1) [
t ] ]
1) L) 1)
6=7 | S=11 LOSS OF THRUST 'LAUNCH ! ' As CUES===
t ' ¢
As ANY SINGLE ENGINE! A CONTINUE MISSION ! 1s THRUST  OK  SWITCHES-OFF
FAILURE TO ATTAIN! ' BSE INFORM FLIGHT ' (K285-201 THROUGH 205+  K286=-201
THRUST OR LOSS OF! ' AND FIDOs ' THROUGH 205)
THRUST PRIOR TO ! ' !
NOMINAL S=11 ' ' ! 2+ THRUST CHAMBER PRESSURE=- ZEROQ
CUTOFF ! ' ' (013-201 THROUGH 2051
)
' ' ' 34  LONGITUDINAL  ACCELERATION
' ! " (A2=603) s
] ) t
Be ANY TWO ENGINES= ! *Bs CONTINUE MISSION/ABORT '  Be CUES==-
FAILURE TO ATTAIN! ' !
THRUST OR LOSS OF! ' '
THRUST==~ ' ' '
' ! ! 1s TWO ENGINES OUT (CUES Asls
le VEHICLE ! ¢ 1. CONTINUE MISSION ' Ae2s Ae3)
CONTROLLING ' ' BSE INFORM FLIGHT '
! ' AND F1DOs '
1) ] t
2¢ IF THE ' ' 24 ABORT ' 24 COMMANDED ANGLES AND GIMBAL
DIFFERENCE ' ' BSE INFORM FLIGHT " ANGLES (H60=603)
IN COMMANDED ' ' AND FIDO AND '
ANGLES AND ' ' TRANSMIT ABORT ' Bels NOTE=-=
GIMBAL ANGLES ! ' REQUEST !
EXCEEDS 40 DEG ! ' ' CREW WOULD ABORT ON  OVERRATE
IN PITCH OR YAW ! ' ' CONDITIONs
1) ) [}
Ce THREE OR MORE ! 1Ce ABORT/EARLY STAGE/ ' Ce CUES===
ENGINES OUT ' ' CONTINUE MISSION '
' ' ' 1, THREE OR MORE ENGINES OUR
ls PRIOR TO S=-IvB! ' 1. ABORT ' (CUES Aels As2» Ae3)
TO ORBILT ' ! BSE INFORM FLIGHT !
CAPABILITY ! ' AND TRANSMIT ABORT '  Co NOTE===
] ' REQUEST '
' ! ' AFTER PROGRAMMED S=I1  CENTER
24 AFTER $=1vB TO! ' 2, EARLY STAGE ' ENGINE CUTOFF» ENGINES OUT REFERS
ORBIT ' ' BSE INFORM FLIGHT ' ONLY TO CONTROL ENGINESs
CAPABILITY BUT! ' AND RECOMMEND EARLY !
PRIOR TO LOW ! ' STAGING, '
LEVEL SENSE ™ ! ' '
ARM ' ' '
L] (] )
' ' 3s EARLY STAGE/ '
' ' CONTINUE MISSION = !
30 AFTER LOW ' ' BSE INFORM FLIGHT '
LEVEL SENSE ! ' AND F1DO '
ARM ' ' '
1) * ]
(A) 3 CONTROL ' ' (A) EARLY STAGE '
ENGINES ! ' BSE INFORM '
ouT ' ' FLIGHT AND !
! ¢ RECOMMEND EARLY !
' ' STAGEs '
[} ] '
(B) ALL ' ' (8) CONTINUE MISSION '
ENGINES ! ' '
ouTt ' ' BSE INFORM '
' ' FLIGHT '
MISSION |REV |DATE | SECTION GROWP PAGE
ApoLLo 11| A Jes20/69)SLV - TBl
THROUGH TB4/TB4A 6~9




NASA - Manned Spacecraft Center

MISSION RULES

SECTION & = SLV = TBIl THROUGH TB4/TB4A

] ) 1)
REV| ITEM [CONDITION/MALFUNCTION' PHASE RULING CUES/NOTES/COMMENTS
1 ] [
1 1 t
6=8 S=11 STAGE GIMBAL  'LAUNCH ' ! CUES=m=
SYSTEM FAILURE ' ' '
) ] ]

Ae ANY SINGLE ' 1As ABORT= ' As 1ls YAW ACTUATOR POSITION EXCEEDS
ACTUATOR HARDOVER! ' BSE INFORM FLIGHT AND ! =5 DEG +G8-201 THRU 204s G30-201
QUTBOARD BETWEEN ! ' TRANSMIT ABORT ' THRU 204}

TB3 + O SEC AND ! ' REQUEST '
TB3 + 20 SEC ' ' ' 2¢ PITCH ACTUATOR POSITON EXCEEDS
l ' ' ' =5 DEG (G9=201 THRU 204s G31-201
' ' ' THRU 204)
) ) )
' ' ' 3e  ADJACENT  CONTROL  ENGINE
' ' ' ACTUATOR IN SAME PLANE MOVES 4 1l/2
' 4 ' DEG OUTBOARD (SAME MEASUREMENTS AS
' ' ' CUES 1 AND 2)
] ] t
t ] [}
Be ANY SIGNLE ' 'Be ABORT/EARLY STAGE ' Be (1 AND 2)
ACTUATOR HARDOVER' ' '
INBOARD ' ' ' le YAW ACTUATOR POSITION EXCEEDS
¢ ' ' +6 DEG (G8-201 THRU 204s G30=201
le PRIOR TO §=]va! ' le ABORT= ' THRU 204)
TO ORBIT ' ' BSE INFORM FLIGHT !
CAPABILITY ' ' AND TRANSMIT ABORT ! 2s PITCH  ACTUATOR  POSITION
: ' ¢ REQUEST ' EXCEEDS +6 DEG {G9=201 THRU 204»
! ' ' G31=201 THRU 204)
2¢ BETWEEN S=1vB ' ' 2s EARLY STAGE '
TO ORBIT ' ' ' 3¢  ADJACENT  CONTROL  ENGINE
CAPABILITY AND! ' BSE INFORM FLIGHT AND' ACTUATOR IN SAME PLANE MOVES &4 1/2
30 SEC PRIOR ! ' RECOMMEND EARLY ' DEG INBOARD (SAME MEASUREMENTS AS
PRIOR TO S=1I1 ! ' STAGING ' CUES 1 AND 2)
CUTOFF ' ' '
' ' ' NOTESme=
3e AFTER S=I1I ' ' 3¢ CONTINVE MISSION= '
CUTOFF MINUS ! ' ' la THE CREW SHOULD ABORT OR EARLY
30 SEC ' ' BSE INFORM FLIGHT ' STAGE AS SOON AS POSSIBLE AFTER
' ' ' MALFUNCTION OCCURS TO  PRECLUDE
' ' ! EXCESSIBE THERMAL PROBLEM IN AFT
' ' ! INTERSTAGE.
) ] +
6=9 $=11 SECOND PLANE  'LAUNCH  'ABORT ¢ CUESm=~

SEPARATION FAILS TO ! 'BSE INFORM FLIGHT AND !

OCCUR AT TB3 + 3) ' ITRANSMIT ABORT REQUESTa ' le SECOND  PLANE ~ SEPARATION

SEC ' 'CREW ABORT PRIOR TO 783 ' INDICATION SHOWS NO  SEPARATION

! '+ 66 SECe : (MB86=206» M87~206)
[} [l
' ' ' 2¢ GUIDANCE MODE WORD 1 MODE CODE
' ' ' 25 BIT D15 REMAINS ZERO (H60=603)
) ) '
' ' ' 34 IGNITION BUS VOLTAGE RE=~ MAINS
' ! ! AT APPROXIMATELY 28  VOLTS
' ' ' (M125=207),
) ] ]
' ' ) RECIRCULATION BUS  VOLTAGE
' ' ' REMAINS AT APPROXIMATELY 56 VOLTS
! ! ' {M111=207)
) ] t
' ' ! NOTES=m=
L} ] ]
' ' ! THE CREW SHOULD ABORT AS SOON AS
! ' ! POSSIBLE AFTER MALFUNCTION OCCURS TO
' ' ! PRECLUDE EXCESSIVE THERMAL PROBLEMS
' J : IN AFT INTERSTAGE,
] 1)
) ] +

MISSION |REV [OATE SECTION GROUP PAGE

APOLLO 11] B | 7/03/69]5LV ~ TBl

THROUGH TB4/TB4A 6~10




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 = SLV ~ TBI THROUGH TB4/TB4A

REV] ITEM JCONDITION/MALFUNCTION! PHASE ¢ RULING ' CUES/NOTES/COMMENTS
' t ]
1 1 ] 1]
[ ' [
6=10 S$=1VB LOSS OF ENGINE'LAUNCH 'SPACECRAFT SEPARATION ! CUES ===
HYDRAULIC FLUID ' 'BSE INFORM FLIGHT AND
“PRIOR TO S=IVB BURN ! 'FIDO AND RECOMMEND NO ' 1e HYDRAULIC RESERVOIR OIL LEVEL
' 1S=1V8 START. ! APPROX ZERO PERCENT (L7403},
] [ '
' 'F1D0 WILL ADVISE CREW ' 2+ HYDRAULIC SYSTEM PRESSURE LESS
' 'OF COI CAPABILITY ' THAN 1700 PSIA (D4l= 403),
' ] '
' ' ' 3¢ HYDRAULIC RESERVOIR PRES= SURE
: ' ! APPROX ZERO PSIA (D42=403).
] '
! ' ! NOTES===
] t ]
! ' ' ole L7=403 PLUS ONE ‘OF THE OTHER
! ' ' CUES ARE REQUIRED FOR IMPLEMENTATION
' ' ' OF THIS RULEs
' 1] t
! ' 2 IF  ALL THREE CUES ARE
' ' ' FUNCTIONING PROPERLY s THEY ARE
' ' ' REQUIRED FOR IMPLEMENTATION OF THIS
' ' ' RULEe
1] ) ]
! ! ' 3 SPACECRAFT SHOULD HAVE (€Ol
: : ! CAPABILITY AT S=I11 CUTOFF
]
t t ]
t ] ]
' [ )
' ] [
6=11 §=1vB STAGE LOSS OF ! ' ! CUES===
THRUST ' ' '
Ae FAILS TO ATTAIN '"LAUNCH YAs SPACECRAFT SEPARATION ' ls¢ THRUST CHAMBER PRESSURE = ZERO
THRUST OR ' ' BSE INFORM FLIGHT AND ' (DL=40l)e
PREMATURE ' ¢ FIDO '
SHUTDOWN PRIOR TO! ' FID0 WILL ADVISE CREW ' 2 THRUST OK SWITCHES - OFF
OBTAINING PARKING' ' . OF COI CAPABILITY ' (K14=401y K157=401)s
ORBIT ' ' '
' ' ' 3¢ LONGITUDINAL ACCELERATION = ZERQ
Be FAILS TO ATTAIN 'TLI 'Be CONTINUE MISSION ' (A2=603)
THRUST OR ' ' BSE INFORM FLIGHT AND ¢
PREMATURE ' ! FI1DOe ' 4e TB5 IS INITIATEDe MODE CODE 25»
SHUTDOWN PRIOR TOQ! ' THE SPACECRAFT SHOULD ' BIT D2 SET TO ONE (H60=603)4
VELOCITY CUTOFF ! ' REMAIN ATTACHED TO THE !
FOR SECOND BURN ! ' S=IVB/IU AND MONITOR - TB7 18 INITIATEDe MODE CODE 269
! ' LH2 AND LOX TANK ' BIT D20 SET TO ONE (H60=603)
' ' ULLAGE PRESSURESs IF '
! ' SEPARATION IS REQUIREDy ' NOTEwe=
' ' THE SPACECRAFT SHOULD '
' ' IMMED IATELY GO TO A ' SEPARATION WILL BE REQUIRED FOR
' ' SAFE DISTANCE ' VIOLATION OF FMR 7=6 OR FMR 7=14,
' ' (7000 FT) FROM THE !
' ' S=IvB/1Ue '
' ' 1
MISSION REV | DATE SECTION GROVP PAGE
APOLLO 11 B8 7/03/69 SLV -~ T8l
THROUGH TB4/TBaA 6=11




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 = SLV = TB] THROUGH TB4/TB4A

REV] ITEM JCONDITION/MALFUNCTION! PHASE ¢ RULING ! CUES/NOTES/COMMENTS
) ] L]
) ] t
6=12 | s=1vB COLD MELIUM  'LAUNCH ! '
SHUTOFF VALVE(S) ' ' ! CUES==-
FAILS OPEN ' ' '
! ' ' A le LOX TANK ULLAGE PRESSURE
Ae PRIOR TO LAUNCH ! tAe ABORT !
ESCAPE TOWER ' * BSE INFORM FLIGHT AND (D179=406)
JETTISON ! *  TRANSMIT ABORT REQUEST !
' ' IF LOX TANK ULLAGE ' 2e LOX TANK ULLAGE PRESSURE
' '  PRESSURE IS 50 PSIA OR '
' ' SATURATED AT UPPER LEVEL' (D180=406 )
) 1] )
Be AFTER LAUNCH ' *Bs EARLY STAGE '
ESCAPE TOWER ' t  BSE INFORM FLIGHT AND ' ByCs6D le COLD HELIUM REG DISCHARGE
JETTISON AND ' *  RECOMMEND EARLY STAGING !
PRIOR TO T8 23 +5 ! 't IMMEDIATELY ' PRESSURE REMAINS GREATER
MIN 32 SEC ' ' '
' ' ' THAN 200 PSIA FOR A
Co AFTER TB 3 + 5 ! 'Co CONTINUE MISSION '
MIN 32 SEC AND ! ' ' MINIMUM OF 20 SECONDS
S=11 CUTOFF s ! " BSE INFORM FLIGHT .
EXPECTED TO BE ! ' ' (D105=403)
EARLIER THAN TB 3° 0 '
+ 6 MIN 38 SEC ! ' ' 2+ LOX ULLAGE PRESSURE AT
) L]
D BETWEEN TB3 + 5 ! *Da EARLY STAGE ' RELIEF SETTING (4144
MIN 32 SEC AND ' '
S=11 CUTOFF MINUS' ¢t BSE INFORM FLIGHT AND ! PSIA) AND RELIEVING
50 SEC =~ FOR ' ' RECOMMEND EARLY STAGING !
PREMATURE S=11 N ! ' (D179-406» D180O=406)
ENGINE(S) CUTOFF ° ' '
ONLY ’ ' ' ' 34 COLD HE BOTTLE PRESSURE
t 1 ]
' ' ' DECAYING (D261=403)»
' ) []
' ' N 0263=403)
1) ] t
) 1 )
1) ] [}
) ) ]
mission |REv | DATE SECTION GROUP PAGE
APOLLO 11] B 7/03/69] SLV = TBl
THROUGH TB&4/TB4A| 6=12




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 7 = SLV = TB5 AND TB7

REV

ITEM

SUMMARY OF COAST PHASE RULES
7-1 INSUFFICIENT PROPELLANT

72 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

77 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

711  TBS OR TB7 FAILS TO INITIATE

7-12  RESERVED '

7-13  IU ENVIRONMENTAL CONTROL SYSTEM FAILS

T~14 COMMON BULKHEAD DELTA P

7~15  LOSS OF S=IVB STAGE PNEUMATICS

716  LOSS OF ENGINE CONTROL BOTTLE PRESSWRE

1-17 LHZ TANK VENT FAILURE OR LEAK

7=18 LOW COLD HELIUM SUPPLY

7-19  LOX TANK ULLAGE PRESSURE IS LESS THAN 31 PSIA
720 J-2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS
7-21  PU VALVE FAILURE

7-22  $-1VB LOSS OF HYDRAULIC FLUID

7-23  RESERVED

7-24  RESERVED

7-25  LOX NON=PROPULSIVE VENT FAILS TO OPEN

7-26  LH2 LATCHING VENT VALVE FAILS TO OPEN

T=27 GH2 START BOTTLE DUMP FAILS TO OCCUR

7-28  COLD HELIUM DUMP FAILS TO OCCUR

7=-29 RESERVED

7=30 RESERVED

THE FOLLOWING MISSION RULES ALSQ APPLY TO THIS SECTION===
=4 LAUNCH VEHICLE INERTIAL PLATFORM FAILURE=ATTITUDE REFERENCE

MISSION REV ) DATE SECTION GROVP PAGE
APOLLO 11} A 6/20/69f 5LV = TBS
AND TB7 7=1




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 = SLv = TB5 AND TB7Y

REV] ITEM JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
. 1 ) ]
1 ] [ 1
1 ) '
T=1 PRIOR TO RESTART, 'EARTH 'NO S~IVB RESTART ! CUE===
INSUFFICIENT 'ORBIT t '
PROPELLANT REMAINS ! 'BSE INFORM FLIGHT AND ! PROPELLANT REMAINING AS ASCERTAINED
FOR ACHIEVEMENT OF ! 'RECOMMEND NO S~1vB ' DURING REAL=TIME  MONITORING
TLI GUIDANCE ' 'RESTART, ' EVALUATIONS,
CUTOFF ' ' ' ’
1 [
t 1) [}
1 t 1
] 1 ]
RULE NUMBER 7=2 1§ ! ' '
RESERVED ' ' '
] ' 1
1 ) )
1 t L]
7-3 J=2 ENGINE MAIN ' ! ! CUES=m=
FUEL VALVE (MFV) ' ' !
FAILS TO CLOSE AT~==! ' 'l MAIN  FUEL  VALVE POSITION
' ' ' {G4=401)
Ae FIRST S=IVB 'EARTH 'Ae CONTINUE MISSION !
CUTOFF 'ORBIT ' ' 2¢ MAIN FUEL VALVE OPEN (K118~401)s
' ' BSE INFORM FLIGHT AND '
' ' COMMAND (ASAP)=we - '
+ 1 +
! ' le PREVALVES AND '
' ' RECIRC SHUTOFF ' 3, FUEL  FLOWMETER  FLOWRATE
! ! VALVES CLOSED ' {F2=401)e
' ' {SEE NOTE1) !
' ' ' 4a FUEL RECIRC FLOWRATE (F5=401).
! ' 2¢ ATTEMPT TO CYCLE AND !
' ' CLOSE MFV ! NOTES===
t ' ]
' ' IF SUCCESSFULs BSE ' le¢ IF THE MFV 1S OPENs THE LH2 PUMP
' ' COMMAND === ! INLET PRESSURE WILL GO TO ZERO PSIA
' ' ' AFTER COMMAND ACTION (Aol)e
' ! 3¢ PREVALVE AND RECIRC !
! ' SHUTOFF VALVES t 2. THIS FAILURE WILL REQUIRE
' ' OPEN ' EVALUATION OF LH2 RESIDUALS TO
' ! ! DETERMINE ADEQUACY FOR TL1 VELOCITY
' 'IF 2 1S UNSUCCESSFULs BSE ' CUTOFF (REF FMR T=1}.
' 'COMMAND AT TB6 + 4 MIN © '
' 1SECmm- |
1 ] '
$ ' 4e¢ RECIRC SHUTOFF VALVES!
' 4 CLOSED '
] [ '
' 'IF RECIRC SHUTOFF VALVES '
' 'CANNOT BE CLOSED BY TB6 + &t
' 'MIN 14 SEC BSE RECOMMEND !
' 'TLI INHIBIT !
) t 1
Be SECOND S~1VB 'TLC 'Bs CONTINUE MISSION '
CUTOFF ! ! !
' ' BSE INFORM FLIGHT AND !
: : COMMAND === '
]
' ' le PREVALVES AND '
' ' RECIRC SHUTOFF '
: : VALVES CLOSE :
' ' 2¢ ATTEMPT TO CLOSE '
t ] MFV ]
L} 1 )
! *  WHEN S-1vB IS AT !
' ! PROPER DUMP ATTITUDE» '
' ' BSE COMMAND=w= '
' ' 3+ PREVALVES AND '
' ' RECIRC SHUTOFF '
! ' VALVES OPEN '
MISSION JREV |DATE SECTION GROUP PAGE
APOLLO 11|FNL |5/16/69]SLY = TB5
AND TB7 7=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV =~ TB5 AND T87

REV

ITEM

ONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

7=

J=2 ENGINE MAIN ’
OXIDIZER VALVE (MOV)'
FAILS TO CLOSE AT===!
t
As FIRST S=IVB
CUTOFF

Be. SECOND BURN
CUTOFF

'EARTH
'ORBIT
[

A+ NO S~IvB RESTART

BSE INFORM FLIGHT AND
COMMAND (ASAP )mwam

ls PREVALVES AND
RECIRC SHUTOFF
VALVES CLOSED

2e ATTEMPT TO CLOSE
Mov

BSE RECOMMEND
NO S$=1VB RESTART

CONTINUE MISSION
BSE INFORM FLIGHT AND
COMMAND ==~

le PREVALVES AND
RECIRC SHUTOFF
VALVES CLOSED
24 ATTEMPT TO CLOSE
MOV

AT INITIATION

OF LOX DUMPs

BSE COMMAND ==~
3¢ PREVALVES AND
RECIRC SHUTOFF
VALVES OPEN

O T T S VU U U U U DU I P Iy

B T T T T T T T T et O VTG

CUES ===

le MAIN OXIDIZER VALVE POSITION
(G3~401).

24 MAIN
(K120=4011},

OXIDIZER VALVE OPEN

3
(F1=401)»

LOX FLOWMETER FLOWRATE

MISSION

REV

DATE SECTION GROUP

PAGE

APOLLO 11

6/20/69] SLV = TBS
AND TB7




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 « SLV = TB5 AND TB7

REV] ITEM CONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NOTES/COMMENTS
[} ] [}
] ' [
t 1 1]
T=5 RANGE SAFETY SYSTEM 'EO ' ! CUES==-
NOT SAFED AFTER ' ' !
INSERTION ' ' * le FIRING UNIT 1 RS EBW GREATER
! ! * THAN OR EQUAL T0 le6 VOLTS
Ae PROPELLANT ' fAs CONTINUE MISSION 't (M30=411)
DISPERSION ' ' !
SYSTEM NOT ARMED ! ' ' 24 FIRING UNIT 2 RS EBW GREATER
! ! BSE INFORM FLIGHT AND ' THAN OR EQUAL TO 146 VOLTS
' ' RECOMMEND RSO SEND ' (M31=411)
: ' SAFE COMMAND N
' [
8¢ PROPELLANT ' tBe SPACECRAFT SEPARATION ' 3+ RANGE SAFETY RECEIVER NOe. 1
DISPERSION ¢ ' ! ENABLE (N57-411) BETWEEN 2+4 AND 445
SYSTEM ARMED AND ! ' ' VOLTS.
RSO HAS NOT SENT ! ' BSE INFORM FLIGHT AND '
MFCO ' ' ' G RANGE SAFETY RECEIVER NOs 2
' ! le RECOMMEND ' ENABLE (N62=411) BETWEEN 244 AND 445
' ' SPACECRAFT ! VOLTS
' ! SEPARATION TO A '
! ' SAFE DISTANCE ' 54 RSO DISPLAY AND COMMAND SYSTEM
: : {7000 FT). : STATUS.
! ' 2s WHEN SPACECRAFT HAS ' NOTESm==
' ' REACHED A SAFE '
' ' DISTANCES ' le RSO SHOULD NOT ATTEMPT TO SAFE
! ' RECOMMEND RSO SEND ' THE RANGE SAFETY RECEIVERS ON REVS 2
' ' SAFE COMMANDe ' AND 3 UNTIL MCC CONF IRMS THE
! 4 ! PROPELLANT DISPERSION SYSTEM IS NOT
' ' ' ARMED (CONDITION A ONLY).
' ' 1
' ' 2 EITHER CUE 1 OR CUE 2 IS
¢ ! ' SUFFICIENT FOR [IMPLEMENTING THIS
' ! ' RULES
L] 4 (]
] 1 1
T=6 S=IvB STAGE COLD ' ' ! CUES==~
HELIUM SHUTOFF t ' '
VALVES FAIL TO CLOSE! ! ' ls¢ COLD HELIUM REGULATOR DISCHARGE
AT === ' ! ! PRESSURE GREATER THAN 200 PSIA
' ' ! (DO105~403)4
As TB5 + 1le4 SEC 'EARTH YAe CONTINUE MISSION '
YORBIT ! NO S~IvB RESTART ! 2. LOX TANK VLLAGE PRESSURES
v ' o B : ' {DO179=4069D0180=406),
' ' BSE INFORM FLIGHT AND !
' ' COMMAND === ' 3 COLD HELIUM BOTTLE PRESSURE
' ! ' DECAYING (D261=403» D0263-403).
! ! ls LOX NPV VALVE OPEN !
1 ) 1]
' ! 2¢ ATTEMPT TO CLOSE ! NOTES===
' ! STAGE COLD HELIUM '
' ' SHUTOFF VALVES '
' ! 1F 2 SUCCESSFULs BSE ' ls FAILURE TO CLOSE THE SHUTOFF
' ' COMMAND IMMEDIATELY=== ' VALVES WILL RESULT IN THE DEPLETION
' ' ’ ' OF THE QOLD HELIUMe
t t 3+ LOX NPV VALVE CLOSE !
' ! ' 2. ACTION REQUIRED TO AVOID
! ' IF 2 1S UNSUCCESSFULS ' EXCEEDING LOX TANK OVERPRESSURE OR
' ' BSE INFORM FLIGHT AND ! BULKHEAD POSITIVE DELTA PRESSURE
! ! RECOMMEND SPACECRAFT ! LIMITS (FMR 7=14)¢ 34 SEE FMR 7~-18
' ! SEP IF LOX ULLAGE ' FOR RESTART CRITERIA FOR OFF=NOMINAL
' ! PRESSURE AT 50 PSIA OR ' COLD HELIUM PRESSURE.
! ' SATURATED. '
' ) 1
Be TB7 + lel SEC 'TLC 'Be CONTINUE MISSION !
] ' ]
¢ ! AFTER TB7 + 2 MIN 30 '
' J SECy BSE INFORM FLIGHT !
' v AND COMMAND ==~ '
t ] )
' ' le LOX NPV VALVE OPEN '
' ! AT TB7 + 15 MIN BSE '
' ' SEND=w= '
. ) 1
' ! 2¢ LOX NPV VALVE CLOSE !
MISSION REV ]DATE SECTION GROUP PAGE
APOLLO 111 A 6/20/69]skv ~ T18%
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MISSION RULES

SECTION 7 = sLv = TBS AND TB7

REV

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

S5=1VB AUXILIARY

HYDRAULIC PUMP FAILS!
'

Ae TO TURN OFF AS 'EARTH
SEQUENCED 'ORBIT

Be TO TURN ON

le AS SEWUENCED

[
.

w
-

Ae CONTINUE MISSION

BSE INFORM
FLIGHT AND

CONTINUE MISSION

ATTEMPT TO TURN OFF
AUXTLTIARY HMYDRAULIC
PUMP AS SOON AS
POSSIBLE

le BSE INFORM FLIGHT

CUES »w==

Aele SYSTEM PRESSURE ABOVE 1700 PSIA
(D41=403)

2e¢ RESERVOIR LEVEL BELOW 50 PERCENT
(L7=403)

3e AFT BUS NOe 2 CURRENT ABOVE 20
AMPS (M22+=404)

4e¢ HYDRAULIC RESERVOIR OIL PRESSURE
GREATER THAN 137 PSIA (D42=403),

NOTES ==

FAILURE TO TURN OFF HYDRAULIC PUMP
DEPLETES AFT NOso 2 BATTERY IN
APPROXIMATELY 90 MIN AND OVERHEATS
HYDRAULIC SYSTEM IN APPROXIMATELY 70
MIN

CUES ==

Bele SYSTEM PRESSURE BELOW 1700 PSIA

AND THE AND ATTEMPT TO TURN ON (D41=403),
HYDRAULIC AUXILIARY HYDRAULIC
FLUID TEMP IS PUMP 2e¢ RESERVOIR OIL LEVEL ABOVE 50
BELOW OR PERCENT (L7-403)s
PREDICTED
TO DROP BELOW 3+ AFTER BUS NOs 2 CURRENT AT ZERO
10 DEG F AMPS (M22=404)
BEFORE NEXT
STATION AQS 4e RESERVOIR PRESSURE LESS THAN 89
PS1 {D42=403)e
2¢ AT TB6 + 3 TLL 2+ BSE INFORM FLIGMT
MIN 39 SEC AND COMMAND AUXJLIARY' 54 HYDRAULIC PUMP INLET OIL TEMP
HYDRAULIC PUMP OFF (C50=401)
6e¢ RESERVOIR OIL TEMP (C51=403).
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 = SLV = TB5 AND T8B7

REV

CONDITION/MALFUNCTION?

PHASE !

RULING

CUES/NOTES/COMMENTS

LOSS OF ATTITUDE
CONTROL DURING

Ae

185 AND TB7 TO YEARTH
TB7 + 15 MIN 'ORBIT/

'TLC
'

Ae

SPACECRAFT GUIDANCE
TAKEOVER

BSE INFORM FLIGHT AND
RECOMMEND SPACECRAFT
GUIDANCE TAKEOVER

IF UNSUCCESSFUL,s BSE
RECOMMEND SPACECRAFT
SEPARATION

CUES ===

Ae leo ANGULAR RATES =~ PITCH (R4=602»
R13-602) OR YAW (RS~ 602s RB=602)»
GREATER THAN 0e3 DEG/SEC AND NOT
DECREASING) AND ROLL {R6=602»
R12=602)s GREATER THAN 045 DEG/SEC
AND NOT DECREASING

2¢ PLATFORM GIMBAL ANGLES = PITCH»
YAWs OR ROLL (H60~603) CHANGING AT
RATES CORRESPONDING TO THOSE IN CUE
1

3s LOSS OF ATTITUDE CONTROL ALERT
(SEE NOTE 2)

+ +
+ '
1] ]
] '
+ ]
+ t
' +
t '
] '
' [ [
1 ] ]
t ' ]
t ' '
] L) iR
[} t ]
) 1 ]
] ] '
L] t '
] [} L
Be TB6 TO TB6 + 9 'TLL '8e TLI INHIBIT ' Be le ANGULAR RATES = PITCH (R4=602+
MIN 10 SEC ' ' ' R13-602) OR YAW (R5= 602y R8=602)
! ' BSE INFORM FLIGHT AND ' GREATER THAN 0Qe¢5 DEG/SEC AND NOT
! ! RECOMMEND TLI INHIBIT ' DECREASING» AND ROLL {R6=602
' ' ' R12=~602) GREATER THAN 05 DEG/SEC
' ' ! AND NOT DECREASING
] ] 1
' ' ' 24 SAME AS CUE As2
' 1 1
! ' ' 34 SAME AS CUE A.3
1] L) 1
Ce AFTER TB7 + 15 'TLC 1Ce CREW DISCRETION ' Co le ANGULAR RATES PITCH (R4=602»
' ' ' R13-602)s YAW (R5-602» R8=602)sy AND
' ' B8SE INFORM FLIGHMT AND ! ROLL (R6=602s R12-602) GREATER THAN
' ! FIDO ' 140 DEG/SEC AND NOT DECREASING
[ [ ]
' ' ' 2+ SAME AS CUE Ae2
t [ [
' ' ' 3¢ SAME AS CUE Ael
1 ' '
De AFTER TBS 1TLC 'De CONTINUE MISSION ! De SAME AS CUES Cels Ca2s AND Co3
INITIATE ' ! '
! ' BSE INFORM FLIGHT AND '
' ! FIDO AND TERMINATE=~=~ :
L] 1
' ! le PROPELLANT DUMP '
1 ) . : ]
' ' 2¢ ULLAGE ENGINE BURNS !
1 1 [}
' ' ' NQTES==~
t 1) '
' ' ' le¢ AFTER S=1VB CUTOFF AND DURING
! ¢ ' PROGRAMMED MANEUVERS THE ABOVE RATE
! ' ' LIMITS ARE NOT APPLICABLE
[} ] L]
! ' ! 24 LOSS OF ATTITUDE <CONTROL ALERT
' ' ! WILL BE GIVEN FOR THE FOLLOWING
' ' ' CONDITIONS==~
[} ] +
¢ ' : (A) LVDC/LVDA COMPUTATIONAL FAILURE
] ]
' ' ! (B) ABNORMAL ATTITUDE ERROR SIGNALS
t [} ]
' ' ! (C) FAILURE ToO INITIATE PROPER
J ! ' GUIDANCE SEQUENCE
] ' L)
' ¢ ' (D) ATTITUDE REFERENCE FAILURE
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 = SLv = TB5 AND 187

REV] ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- ] + '
1 ' L T
) 1 ¥
T~9 CONTINUOUS VENT 'EARTH 'CONTINUVE MISSION/NO ! CUES==-
SYSTEM (Cvs) 'ORBIT 'S~1VB RESTART !
REGULATOR FAILS TO ! 'BSE INFORM FLIGHT AND ' le CVS NOZZLE PRESSURE (D181=409»
OPEN IN TB5 (TB5 + ! ! ' D182=409)
59 SEC) ! ' '
' *le ATTEMPT TO OPEN CVS ' 2o CVS REGULATOR CLOSED (K154—411)s
! 'RELIEF OVERRIDE SHUTOFF '
' ' VALVE ' 3¢ LH2 ULLAGE PRESSURE (D177~408)
! ' t D178~408)4
: :XF UNSUCCESSFULs BSE-== :
' '2s VENT THE LH2 TANK ! NOTES=-~
' ' PRIOR TO TBe6 + 8 MIN 40 !
' ' SEC TO A VALUE BELOW THE!
! ' PRESSURE REQUIRED FOR ' 1ls IF THE CVS REGULATOR FAILS TO
! ' S=1VB RESTART. ' OPENs THE LH2 SATURATION TEMPERATURE
t ' ! WILL INCREASE ~BOVE RESTART LIMITS.
! 'IF THE LH2 BLOWDOWN IS !
' 'COMPLETED WITHIN 30 ' 2. COMMAND ACTION WILL REQUIRE
' 'MINUTES PRIOR TO TB6 ' EVALUATION OF LH2  RESIDULAS TO
' CINITIATEs COMMAND=== t DETERMINE ADEQUACY FOR TLI VELOCITY
' ' ' CUTOFFs APPROXIMATELY 150 POUNDS OF
! '3+ ULLAGE ENGINES ON ' LH2 WILL BE LOST FOR EACH PSI THE
! ' ' LH2 TANK IS VENTED BELOW 19+5 PSIAs
' 'AFTER 90 SEC OF ULLAGE !
' ' SEND==~ '
] + L]
! t4e ULLAGE ENGINES OFF '
] L) +
' 'ULLAGING SHOULD BE '
' 'COMPLETED PRIOR TO THE '
' 'AMBIENT REPRESSURIZATIONs !
1 ) ]
'EARTH 'IF NEITHER COMMAND '
'ORBIT '"ACTION(S) 1 NOR 2 IS !
' 'SUCCESSFULy BSE RECOMMEND !
' 'NO S~1vB RESTART. :
] ]
t ] t
1 ] 1]
[} ] L]
' + ]
J 1 '
' ) t
1 ] 1
1 ] 1
7=10 | APS ULLAGE ENGINE(S)'EARTH YCONTINUE MISSION ! CUES==~
'ORBIT/ ' !
THRUST FAILS TO 'TLI/TLC L ULLAGE ENGINE THRUST CHAMBER
TERMINATE AT ' 'BSE INFORM FLIGHT AND ' PRESSURE (D220=414s D221=~415)e
SEQUENCED TIMES ' 'ATTEMPT TO TERMINATE '
! 'ULLAGE ENGINE THRUST ' 2 APS HELIUM SPHERE  PRESSURE
' ! ! DECREASING  (D35-414y D36=415»
! '1F UNSUCCESSFUL»s BSE ' D250=4149 D251=415),
' YINFORM FLIGHT OF '
' 'IMPENDING LOSS OF '
' 'ATTITUDE CONTROL. !
L) L] ]
[} '
) 1 '
’ 1 L)
) [} 1
7=11 TIME BASE 5 OR TIME 'EARTH YSPACECRAFT SEPARATION ! CUES==~
BASE 7 FAILS TO 'ORBIT ' '
INITIATE AT s~IvB  'TLC 'BSE INFORM FLIGHT AND t LVDC FAILURE
CUTOFF ' tRECOMMEND IMMEDIATE '
! 'SEPARATION TO A SAFE t NOTE==-
! 'DISTANCE '
' ' ' THIS CONDITION WILL RESULT  IN LOSS
' ' ' OF SEQUENCING AND PITCH AND YAW
' : : ATTITUDE CONTROL.
[}
' [} 1]
RULE NUMBER 7~12 IS ! ' '
RESERVED., ' ' '
MISSION | REV | DATE SECTION GROVP PAGE
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MISSION RULES
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
AND CLOSED

As WATER VALVE
CLOSED AND
COOLANT INLET
CONTROL
TEMPERATURE 1§
64 DEGs F OR
HIGHER» AND

THE INERTIAL
GIMBAL
TEMPERATURE IS
PREDICTED TO BE
EQUAL TO OR
GREATER THAN

115 DEGeF BEFORE
THE NEXT SITE AOS
ORs

THE LvDC MEMORY
TEMPERATURE IS
PREDICTED TO BE
EQUAL TO OR
GREATER THAN

124 DEG.F BEFORE
THE NEXT SITE AOS$

Be WATER VALVE OPEN !
AND COOLANT INLET!
CONTROL TEMP 1§ !
55 DEGe F OR

LESS» AND

THE INERTIAL
GIMBAL
TEMPERATURE IS
PREDICTED TO BE
104 DEGe F OR
LESS BEFORE THE
NEXT SITE AOS# OR

THE LVDC MEMORY
TEMPERATURE IS
PREDICTED TO BE
32 DEGsF OR LESS
BEFORE THE NEXT
SITE AOSe

ALL

'Ae CONTINUE MISSION
'

'
'
'BSE INFORM FLIGHT AND

'SEND==-
'

le ECS LOGIC INHIBIT
COMMAND

2+ WATER VALVE OPEN

'Be
'

'BSE INFORM FLIGHT AND
t SENDmmm=

CONTINUE MISSION

le ECS LOGIC INHIBIT
COMMAND

2+ WATER VALVE CLOSED

CUES™==~

le WATER VALVE CLOSED/OQPEN
G6=601)

(G5=601>

2e¢ ME/H20 TEMP (C15+-601)e
3+ GMW MODE CODE 27 BIT D8

ZERO (H60=603)4

SET TO

4o $T=124
(C34=603)

INERTIAL GIMBAL TEMP

5e¢ SUBLIMATOR INLET TEMP (Cll=601)e

6s  LVDC MEMORY TEMP (C54=603).

Te LVDA TEMP NOe¢ 1 (C55%5603),

Be LVDA TEMP NOe 2 (C56=603)

MISSION

REY

DATE SECTION GROUP

PAGE
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MISSION RULES

SECTION 7 = SLV = TB5 AND TB7

REV| ITEM |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
' t t
1 ) [l
7=14 | S~1VB STAGE COMMON 'EARTH ' ! CUES===
BULKHEAD DELTA VORBIT ' !
PRESSURE REACHES  'TLC ' "'ls  LH2 TANK ULLAGE PRESSURE
OR EXCEEDS==m ' J ' (K177-408s D178=408)
(] 1 ]
Ae MINUS 20 PSID | "As CONTINUE MISSION ' 24 LOX  TANK ULLAGE  PRESSURE
oR ' ' ' (D180=406)
PLUS 30 PSID ' ' BSE INFORM FLIGHT AND !
' ' COMMANDww ' 3, LH2  PUMP  INLET  PRESSURE
' ' 1 (D2=403)
' ' LH2 AND/OR LOX VENT !
! ' VALVES OPEN OR CLOSED ! 4. LOX  PUMP  INLET  PRESSURE
' ' TO PRECLUDE REACHING ' (D3~403),
' ! SEPARATION LIMITS '
] 1 ]
Be MINUS 26 PSID ' 'Be SPACECRAFT SEPARATION ' NOTES===
QR ' ) !
PLUS 36 PSID ' ' BSE INFORM FLIGHT AND ' ls MINUS DELTA PRESSURE IS DEFINED
. J ' FIDO AND RECOMMEND ' AS A FUEL TANK ULLAGE  PRESSURE
' ' SPACECRAFT SEPARATION ' GREATER THAN THE LOX TANK ULLAGE
' ' TO A SAFE DISTANCE ' PRESSURE.
t [} !
! ' ' 24 PLUS DELTA PRESSURE IS DEFINED
' ' ' AS A LOX TANK ULLAGE  PRESSURE
' ' ! GREATER THAN THE FUEL TANK ULLAGE
' ' ' PRESSURE.
) t i
' ' ' 34  THE MINIMUM RECOMMENDED DISTANCE
' ' ' BETWEEN THE S=IVB AND THE SPACECRAFT
! ! ' IS 79000 FTe
t 1 t
' ' ! 4 THE BULKHEAD WILL STRUCTURALLY
' ' ! FAIL AT THE ULTIMATE LIMITS OF MINUS
' ' ' 3245 PSID OR PLUS 4240 PSIDs
mission IRev JoaTe  |section GROUP PAGE
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MISSION RULES
SECTION 7 =~ SLV = TB5 AND TB7

REV

ITEM

F CONDITION/MALFUNCTION!

PHASE ! RULING

CUES/NOTES/COMMENTS

7=-18

T=16

PNEUMATICS PRESSURE !
[

Ae ENGINE PUMP PURGE!
FAILS ON (TBS
+ 10 MIN 3 SEC)

g S Uy

t

PSI/MIN IN TBS OR'
EXCESSIVE LEAKAGE!
DURING TB7

D

LOSS OR IMPENDING YEARTH
LOSS OF S=1VB STAGE 'ORSBIT

Be STAGE PNEUMATIC 'EARTH
PRESSURE LEAKING 'ORBIT/
AT GREATER .THAN 6'TLC

S$=1vB ENGINE CONTROL'EARTH
BOTTLE PRESSURE LESS!'ORBIT/

Ae CONTINUE MISSION

BSE INFORM FLIGHT AND

le ATTEMPT TO
TERMINATE PURGE

IF UNSUCCESSFULY
COMMAND=~=

2s AMBIENT HELIUM
SUPPLY SHUTOFF VALVE
CLOSED

3¢ REOPEN AMBIENT
HELIUM SUPPLY SHUTOFF
VALVE AS REQUIRED

Be CONTINUE MISSION

BSE INFORM FLIGHT AND
COMMAND ===

le AMBIENT HELIUM
SHUTOFF VALVE
CLOSED

2¢ REOPEN AMBIENT
HELIUM SHUTOFF
VALVE AS REQUIRED

- m e mw e e ® mmEmm e em e w e meEmm e om o W e omeomem e eweow o= eomemeow . o= o=

'NO S~IvB RESTART
1 (TB5)/TLL

T T T . T IR Y

CUES ===

Asle ENGINE PUMP PURGE REGULATOR
PRESSURE (D50=403) FAILS TO DECREASE
FROM ABOUT 100 PSIA TO ABOUT 10
PSlAs

2¢ AMBIENT HELIUM PNEUMATIC SPHERE

PRESSURE (D236~403) D256=403)
DECREASING AT 8 PSI/MIN.

3. LOX REPRESS SUPPLY PRESSURE
(DB88=~403s D254=403)

Bele STAGE PNEUMATIC SUPPLY
PRESSURE (D236=403y D256~403)

2 LOX REPRESS SUPPLY PRESS
(D8B=403¢ D254=403)

CUES ===

THAN 400 PSIA 'TLI YINHIBIT (T86) le ENGINE CONTROL BOTTLE PRESSURE
' ' {D19-401» D242=401}s
' 'BSE INFORM FLIGHT AND
' 'RECOMMEND NO S~IV8 2+ REPRESSURIZATION BOTTLE PRESSURE
' 'RESTART {D20-403+  DB8-403s  D249=403
' ' D254=403) s
1 t
mission |rev foate  |secTioN GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 7 = SLV = TB85 AND TB7

REV CONDITION/MALFUNCTION! PHASE ¢ RULING ' CUES/NOTES/COMMENTS
L] ' 1 )
1 ] [} ]
] ] 1
7=17 | LM2 TANK VENT 'EARTH 1CONTINUE MISSION t CUES ===
FAILURE OR LEAK 'ORBIT ' '
DURING ORBITAL COAST! ' ' le LM2 ULLAGE PRESSURE (D177=408»
' 'IF LH2 ULLAGE PRESSURE ' D178=408)
' tDROPS BELOW 17 PSlAs BSE '
' 1 COMMAND ==~ ' 2 LH2  PUMP  INLET  PRESSURE
' ' ' (D2=403) .
' *le BOOST LM2 VENT VALVES '
' ' CLOSED AND CvS ' 3. LH2VENT  CLOSED  DISCRETES
' ' REGULATOR CLOSED ! (K1=410» K210=6410)s
' ' (ORIFICE OPEN) '
' [} [
' 'IF THE SITUATION CANNOT '
' YBE CORRECTEDs AFTER ' NOTES==w
! YINITIATION OF BURNER '
¢ 'REPRESSs BSE COMMAND=w== '
) 1] 1
' 12« SECOND BURN RELAY OFF t le IF THE ULLAGE PRESSURE RISES
' ' ! ABOVE 21 PSIA AFTER THE REGULATOR
' ' ' HAS BEEN CLOSEDs THE  REGULATOR
! ' ! SHOULD BE CYCLED TO MAINTAIN A 17 TO
! ' ' 21 PSIA ULLAGE PRESSURE IN LH2 TANKe
1) ] ]
' ' t 24 EXISTENCE OF A SERIOUS LEAK WILL
' ! ' BE VERIFIED BY LITTLE OR NO PRESSURE
: ' ' RISE DURING BURNER REPRESSe
t '
¢ ' ! 3+ REPRESS REQUIREMENTS ARE BASED
' ' ' ON LH2 TANK ULLAGE PRESSURE OF 21
' ' ' PSIA AT  INITIATION OF RESTART
' ! ! SEWUENCE.
1] [ [}
' ' ' b IF LH2 TANK ULLAGE PRESSURE
¢ ' ' DROPS BELOW 19+5 PSIA DURING TB5»
' ' ' RESULTING PROPELLANT LOSSES SHOULD
' ' ' BE INCLUDED IN THE EVALUATION OF
! ' ' CAPABILITY TO ACHIEVE TLI GUIDANCE
' ' ' CUTOFF PER FMR 7=1.
1) ] '
1 L3 [}
) (] )
7=-18 | LOW COLD HELIUM ' ' ' CUE===
SUPPLY PRESSURE ' ' v
' ' ' COLD HELIUM  SPHERE  PRESSURE
Ae LESS THAN 1000  'EARTH 'Ae CONTINUE MISSION ' (D261=403s D263=403)4
PSIA DURING TB5 'ORBIT ' '
' ' BSE INFORM FLIGHT AND '
' ' COMMAND FROM LAST '
' ' STATION PRIOR TO TB&=-= ¢
] L ]
' ' BURNER LOX SHUTDOWN '
' f  VALVE CLOSE ON '
] L] ]
Be LESS THAN 450 'TLI '8¢ CONTINUE MISSION '
PSIA DURING ' ' '
BURNER ' ' '
REPRESSURIZATION ! ' BSE INFORM FLIGHT AND !
' ' COMMAND === '
t L] ]
! ' 1s BURNER LOX SHUTDOWN
: *  VALVE CLOSE ON !
] 1]
' ' 2+ BURNER LOX SHUTDOWN !
¢ ' VALVE CLOSE OFF !
) 1 ]
Ce LESS THAN 350 'EARTH *Ce NO S=IVB RESTART '
PSIA PRIOR TO 'ORBIT/ ! (T85) /TLI '
RESTART 'TLT ' INHIBIT (TB6) '
’ 1] L}
+ ' BSE INFORM FLIGHT AND
' ' RECOMMEND NO S=1va '
' ' RESTART '
MISSION JREV IDATE SECTION GROUP PAGE
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MISSION RULES

"SECTION 7 = SLV = TBS5 AND TB?

REV| ITEM lconorrion/mMaLruncTION® PHASE RULING ' CUES/NOTES/COMMENTS
e 1) L} 1
] ' ' '
7=19 LOW LOX TANK ULLAGE 'EARTH YAe CONTINUE MISSION Y CUES=w=
PRESSURE 'ORBIT 'BSE INFORM FLIGHT AND '
' 'COMMAND me= ' le LOX ULLAGE PRESSURES (D179=406»
! ' D180~406).
Ae LOX ULLAGE ' *1ls BURNER LOX SHUTDOWN !
PRESSURE LESS t ' VALVE CLOSE vo2, LOX PUMP INLET PRESSURE
THAN 31 PSIA IN ! ! t (D3=403)
85 ' ' '
' ' 1
t t2¢ LOX VENT VALVES BOOST !
' " CLOSE - '
' ' '
! tAS CLOSE AS POSSIBLE TO '
' 'T86 + 7 MIN 30 SECs BSE '
' ' COMMAND === '
' ' '
! '3¢ LOX REPRESS ON '
' ' '
' ' '
Be THE AMBIENT t 'Be TLI INHIBIT '
REPRESS SYSTEM ' ' BSE INFORM FLIGHT AND '
DOES NOT INCREASE' ! RECOMMEND TLI INMIBIT '
THE ULLAGE ! U [
PRESSURE TO AT ! ' '
LEAST 20 PSIA FOR! ' '
FIRST OPPORTUNITY! ' '
RESTART OR 23 ! ' '
PSIA FOR SECOND ' !
OPPORTUNITY ' ' '
RESTART BY TB6 + ! ' '
9 MIN 10 SEC ' ' '
' ' '
' ' '
' ' '
7=20 -] J=2 ENGINE START YEARTH ' ' CUES==~
BOTTLE PRESSURE 'ORBIT ' !
OUTSIDE RESTART ¢ ! ' le° START BOTTLE PRESSURE (D17=401»
LIMITS ' ' ' D241=401)
Ae ABOVE 1400 PSIA ¢ "Ae CONTINUE MISSION '
DURING ORBITAL ' ' !
COAST FOR FIRST ! ! BSE INFORM FLIGHT ‘AND '
OPPORTUNITY ' ! SEND=me !
RESTART OR ABOVE ! ' '
1500 PSIA FOR ' ' !
SECOND ' ' ls START BOTTLE VENT '
OPPORTUNITY ' ! OPEN FOR 3 SEC '
RESTART ' ' '
! ! 2« REPEAT COMMAND AS !
' ' NECESSARY TO INSURE '
' ' A PRESSURE OF LESS '
' ! THAN 1400 PSIA FOR !
' ' FIRST OPPORTUNITY '
! ! RESTART OR 1500 t
' ! PSIA FOR SECOND '
' ' QPPORTUNLTY '
' ' RESTART '
' ' '
' ' '
Be ABOVE 1800 PSIA ! 'Be SPACECRAFT SEPARATION '
PRIOR TO RESTART ' ' '
' ' BSE INFORM FLIGHT AND '
' ' FIDO AND RECOMMEND ¢
' ' SPACECRAFT SEPARATION '
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 = sLv = TBS5 AND TB7

REV

ITEM

7=21

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

PU VALVE FAILS TO 'EARTH
A MIXTURE RATIO 'ORBIT/

GREATER fTLl
'

THAN 540 TO 1 ANY
TIME PRIOR TO
RESTART

S=~IvB LOSS OF ENGINE'EARTH
HYDRAULIC FLUID 'ORBIT/

'TLl
'

RULE NUMBERS 7=23
AND 7-24 ARE
RESERVEDs

'CONTINUE MISSION

]
t

'*BSE INFORM FLIGHT AND

' COMMAND ===
'

‘ls PU VALVE HARDOVER
POSITION ON (LOW EMR
(SEE NOTE 1)

+
'
1

4¢5 TO 1}

'IF 1 1S UNSUCCESSFULs BSE

"INFORM FLICHT AND==~
'

124
'
)

'NO S=1VB RESTART
'(TBS)/TLI
VINHIBIT (TB6)

'

'BSE INFORM FLIGHT AND
'RECOMMEND NO S=1VvB

'RESTART
'

VENT START BOTTLE TO
'"ACCEPTABLE LIMITS

CUES ==~

le PU VALVE POSITION (GL0-401)

2  PU FEEDBACK VOLTAGE (Mél=411)
NOTESwe==

le THIS FAILURE WILL REQUIRE
EVALUATION OF RESIDUALS TO DETERMINE
ADEQUACY FOR TLI VELOCITY CUTOFF
(REF FMR 7=1).

2e Py FEEDBACK VOLTAGE M61ls IS ONLY
VALID WHEN PU SYSTEM POWER IS ON

CUES ==~

Is  HYDRAULIC RESERVOIR OIL LEVEL
APPROX ZERO PERCENT (L7-=403).

2¢ HYDRAULIC SYSTEM PRESSURE LESS
THAN 1700 PSIA (D41=403).

3¢ HYDRAULIC RESERVOQIR PRESSURE
APPROXIMATELY ZERQO PSIA (D42~=403).

NOTES===

le L7=403 PLUS ONE OF THE OTHER
CUES ARE REQUIRED FOR IMPLEMENTATION
OF THIS RULE.

20 IF ALL 3 CUES ARE FUNCTIONING
PROPERLY» THEY ARE REQUIRED FOR
IMPLEMENTATION OF THIS RULE.

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

6/20/69

SLV = TB5
AND TB7

7-13
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MISSION RULES
SECTION 7 = SLv ~ TB5 AND 7B7

REV] ITEM kONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
; ' -
) + 1
) L} 1
T=25 S=1vB STAGE LOX ' t ! CUES===
NONPROPULSIVE VENT ! t !
{NPV} FAILS TO OPEN ! ! 'l LOX NPV NOZZLE PRESSURES
ATmam ' ' ! (D243=404y D244m4041],
) t 1]
Ae TB7 + 07 SEC 'TLC 'As CONTINUE MISSION ' 2. LOX TANK ULLAGE PRESSURE
' ' ! (D179=406» D180=406),
' ' BSE INFORM FLIGHT AND '
! ' VENT THE LOX' TANK TO ' 34 LOX NPV OPEN DISCRETE (K198~424»
! ' 18=20 PSIA PRIOR TO I K199=424).
' ' TB7 + 15 MIN. !
] ] ]
] ] )
t t ]
Be TO LATCH OPEN AT 'TLC *Be CONTINUE MISSION !
TB8 + 17 MIN 3 ! ' !
SEC ! ' '
' ! BSE INFORM FLIGHT AND !
] 1 t
! ' le ATTEMPT TO LATCH !
! ' OPEN THE LOX LATCHING °
! ' VENT VALVE '
] 1 1
' ! IF UNSUCCESSFULs BSE !
! ' COMMAND==~= '
1 1] 1
! ' 24 LOX NPV OPEN !
[} )
' ' IF B2 UNSUCCESSFUL» '
' ' BSE COMMAND=== '
) 1 )
' ' 34 LOX VENT OPEN '
] )
) ] ]
] 1] 1
L} 1 )
H + t
7=26 | LH2 LATCHING VENT  'TLC YCONTINUE MISSION ' CUES==~
© | VALVE FAlLs TO ' ' ¢
LATCH OPEN AS ' 'BSE INFORM FLIGHT AND 'l LH2 NPV NOZZLE  PRESSURE
PROGRAMMED ' ! ' (D183-409»s D184=409),
t ) (]
' "1, ATTEMPT TO LATCH OPEN. ' 2¢ LM2 ULLAGE PRESSURE (D177=408)
' ' THE LH2 VENT ' D178=4081s
L} ) ]
' *IF UNSUCCESSFULs BSE '3, LH2  LATCHING VENT  VALVE
' ! COMMAND=~~ ! DISCRETES (K210-410» K211-410)s
t
' '2¢ LHZ LATCHING VENT ¢
' ' VALVE CLOSED '
]
¢ '3, LH2 VENT VALVE OPEN '
) ] ]
' *AT TB7 + 15 MIN OR TB7 + !
' 'l HR 15 MIN COMMAND=== ¢
t ] ]
' '4s LH2 VENT VALVE CLOSE '
t )
) t )
1 t ]
) 1 ]
7-27 | ENGINE START BOTTLE 'TLC YCONTINUE MISSION ! CUES=m=
DUMP FAILS TO | ' '
INITIATE ' ' tle GH2 START BOTTLE PRESSURE
' 'BSE INFORM FLIGHT AND ' (D17=401y D241=401).
' 'ATTEMPT TO OPEN THE START ¢
' *BOTTLE VENT VALVE '
MISSION REV _IDATE SECTION GROUP PAGE
APOLLO 11fFNL J5/16/69]SL.V = TBS
AND TB7 T=14
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MISSION RULES

SECTION 7 = sLV = 785 AND TB7

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

T=28

HELIUM DUMP FAILS TO!
INITIATE '

RULE NUMBERS 7=29
AND 7=30

]
'
'
'
'
t
t
1
)
'
'
)
]
'
]
t
1
]
ARE RESERVEDS '

$=1vB STAGE COLD 'TLC

L]
t
1

'CONTINUE MISSION
'

fBSE INFORM FLIGHT AND
'

*le ATTEMPT TO INITIATE
THE COLD HELIUM DUMP
THROUGH THE BURNERS

'IF UNSUCCESSFULy BSE

'INFORM FLIGHT AND AT TBS
'+.17 MIN 30 SEC SEND===
]

t2¢ LOX PRESSURIZATION
SHUTOFF VALVES OPEN

CUES ===

ls COLD HELIUM BOTTLE ' PRESSURE
(D261=403s D263~403)

MISSION REV _JDATE SECTION GROUP PAGE
APOLLO 11JFNL |5/16/69]SLV = TBS
AND TB7 7=15
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MISSION RULES
SECTION 8 = SLV = TBé

REV

ITEM

THE
6=4
6=11

SUMMARY OF RESTART PHASE RULES

ACCELEROMETER FAILURE

02/H2 BURNER LH2 VALVE FAILS

LH2 CHILLDOWN SYSTEM FAILS

LOX CHILLDOWN SYSTEM FAILS

LH2 TANK ULLAGE PRESSURE LOW

S=1vB ACTUATOR HARDOVER

CONTINUOUS VENT REGULATOR FAILS TO CLOSE
LOSS OF ATTITUDE CONTROL DURING SECOND BURN

FOLLOWING MISSION RULES ALSO APPLY TO THIS SECTION===-
LAUNCH VEHICLE INERTIAL PLATFORM FAILURE ATTITUDE REFERENCE
S=IvB STAGE LOSS OF THRUST
S~IVB AUXILIARY HYDRAULIC PUMP FAILS

LOSS OF ATTITUDE CONTROL DURING TB5 AND TB7 TO SPACECRAFT SEPARATIONs TB6 TO TB6 + 9
MIN 10 SEC

CONTINUOUS VENT SYSTEM (CvS) REGULATOR FAILS TO OPEN IN TBS (TB5 + 59 SEC)
IU ECS WATER VALVE FAILS TO CYCLE OPEN AND CLOSED

S~1vB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20
PSID OR PLUS 30 PSID» MINUS 26 PSID OR PLUS 36 PSID

STIVB ENGINE CONTROL SOTtLE PRESSURE LESS r@fN 400 PSIA

LH2 TANK VENT FAILURE OR LEAK DURING ORBITAL COAST

LOW COLD HELIUM SUPPLY PRESSURE

LOX TANK ULLAGE PRESSURE LESS THAN 31 PSIA IN T85

PU VALVE FAILS TO A MIXTURE RATIO GREATER THAN 540 TO 1 ANY TIME PRIOR TO RESTART
S=IvB LOSS OF ENGINE HYDRAULIC FLUID

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11} A 6/20/69|SLV ~ TB6
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MISSION RULES
SECTION 8 = SLV = TB6

REV| ITEM [CONDITION/MALFUNCTION' PHASE ! RULING * CUES/NOTES/COMMENTS
L ] [}
1 L L] 1
~ L L} L]
8=1 INERTIAL PLATFORM  'TL1 ' ' CUES ==~
FAILURE= ' ' !
ACCELEROMETER ' ' ' le GUIDANCE STATUS WORD (MODE
' ' * CODE 24) (H60=503)
As AFTER TB6 ' YAe TLI INHIBIT '
INITIATED BUT ' ' ' BITS D26 AND 025 FOR Z ACCEL SET
PRIOR TO TBS + 9 ° ' BSE INFORM FLIGHT AND ' TO ''ONE'!
MIN 10 SEC ! ' FIDO AND RECOMMEND TLI !
' ' INHIBIT PRIOR TO 7B6 ' BITS D24 AND D23 FOR X ACCEL SET
' '+ 9 MIN 10 SECs ' TO 'FONE'!
L )
Be AFTER TB6 + 9 MIN! *By CONTINUE MISSION ' BITS D22 AND D21 FOR Y ACCEL SET
10 SEC ! ' ' TO YIONE!!
' *  BSE INFORM FLIGHT AND !
' ' FIDOs ' 2¢ ACCELEROMETER PICKOFFS (X» Yo
' ' ' OR 2} INDICATE IN EXCESS OF 340 DEG
' ' t AND NOT  DECREASING  (M10=603s
: ' ! H11-6035 H12-603)s
L]
' ' ' NOTESma=
) [ ] 1]
' ' ' 1s LVDC SWITCHES T0 A BACKUP
' ' ' MODE AND UTILIZES A PRECOMPUTED F/M
' ' ' PROFILE FOR FAILED AXIS DURING S-IVB
' ' ' BURNes
) 1] ]
' ' ! 20 ACCELEROMETER  FAILURE
' ' ' OCCURRING DURING TB5 MAY NOT BE
t ' ' RECOGNIZED  UNTIL  SECOND  BURN
' . * IGNITIONe
] t t
1] (] +
L t 1
] ] (]
t [} [}
] 1] +
L] ) +
1] ] ]
8=2 $~1VB STAGE 02/H2  'Til *CONTINUE MISSION ' CUES ===
BURNER FUEL ' ! !
PROPELLANT VALVE ' tBSE INFORM FLIGHT AND ' 1 BURNER  CHAMBER  DOME
FAILS CLOSED ' | COMMAND === : ' TEMPERATURE INDICATES - 460 DEG, OR
' I I LESS (€2094~403s C382=408)e -1 -
¢ '1. BURNER SHUTDOWN '
' ' ' 2, BURNER  PROPELLANT  VALVE
' 12. CONTINUOUS VENT SYSTEM ! POSITIONS  (K180=404s  K192-403
' ' ORIFICE OPEN ' K131l=404)s
' '3. REPRESSURIZATION OFF ' 3¢ AMBIENT REPRESSURIZATION MODE
: : : : SELECT (K195«404)
L L] ] NOTE---
t [} ]
' ' ' THE 02/H2 BWRNER VOTING CIRCUIT
! ' * WILL NOT DETECT FAILURE OF  THE
' ' ' BURNER TO IGNITE OR BURNER FLAME=OUT
t ' ' IN THE EVENT THE FUEL PROPELLANT
. ' ' ' VALVE FAILS CLOSEDs
t 1] ]
| ' [ t
. [ ' '
! [ 3 []
! ' ' '
[
‘ MISSION JREV |DATE SECTION 1 GrROVP PAGE
: apoLeo 11] & Jesz0/69)sLv ~ tes
I‘ 6-2
|
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MISSION RULES
SECTION 8 = SLVv = TB6

'SECy BSE INFORM FLIGHT AND
YRECOMMEND TLI INMIBIT
[

SATISFACTORY ]Fe=a
(A) PREVALVE 1S OPEN
(8) RECIRCULATION VALVE IS CLOSED
(C) BLEED VALVE [$ CLOSED
(D) CHILLDOWN PUMP 1S NOT ON
20 THE 8=-SEC LOX LEAD SHOULD BE
COMMANDED AS NEAR AS POSSIBLE TO TBe
+ 7 MIN 42 SEC BUT CAN BE COMMANDED

L 1] (] 1]
REV] ITEM [ CONDITION/MALFUNCTION' PHASE RULING CUES/NOTES/COMMENTS
i L 1] [)
+ u + ' )
N 8=3 LH2 CHILLDOWN tTLI 'CONTINUE MISSION ' CUES ===
SYSTEM FAILS DURING ' t '
RESTART ' 'Ae BSE INFORM FLIGHT J le LHZ PUMP INLET TEMP (C3~403)
PREPARATIONS ! ' ANDwe= '
' ! le ATTEMPT TO CORRECT ' 2¢ LHM2 RECIRC FLOW {F5=404)
. ' ' SITUATION SPECIFIED !
¢ t IN NOTE leAs 14B» ' 3s  LH2 PUMP INLET PRESS (D2+403)
¢ ' 1e¢D '
' ' ' 4o LH2  PREVALVE DISCRETES
' ' IF UNSUCCESSFULs ' (K11ll=404s K112=404)
N ' BSE INFORM FLIGHT '
' ' ' Se LH2  BLEED VALVE CLOSE
' ' ' (K127=401)
1 ] ]
' ' ' 6 LH2 RECIRC VALVE CLOSE
' t ! (K136=409)
] ] )
' t ' Te LH2 ULLAGE PRESS (D177=4089
! ! ! D178=408}4
. t ]
' ' t NOTES==w
] 1] )
' ' ' le LH2 CHILLDOWN WILL NOT BE
: ! ' SATISFACTORY [Few=
] '
' ' ' {A) PREVALVE 1S5 OPEN
. L] L]
) 1 ]
' ' ' (8) RECIRCULATION  VALVE I8
' ' ! CLOSED
1 L3 t
: ' ' (C) BLEED VALVE IS CLOSED
(] ]
: ' ' (D)  CHILLDOWN PUMP IS NOT ON
(] ]
t ] ]
] [) '
8=4 S=1VB STAGE LOX TLL 'CONTINUE MISSION ' CUES®==
CHILLDOWN SYSTEM ' ' '
FAILS DURING ' 'BSE INFORM FLIGHT ANDw=== ¢ le LOX PUMP INLET TEMPERATURE
RESTART ' ‘le ATTEMPT TO CORRECT ! (C4=403)
PREPARATIONS ' ' SITUATION SPECIFIED !
' ' IN NOTE leAs 1eBy 1eD ! F LOX CHILLDOWN FLOW RATE
¢ VIF 118 UNSUCKESSFOL) "BSE ) {Fhmggh) e~ ' =t e
' 'INFORM FLIGHT AND COMMAND !
' YAT TB6 + 7 MIN 42 SEC (SEE ! 3 LOX PUMP INLET  PRESSURE
' 'NOTE 2) ' (D3=403) AND LOX TANK  ULLAGE
' ' ' PRESSURE (D179=406, D180=406)
' *2¢ LOX LEAD FOR 8 SEC THRU !
' ' THE PREVALVES ' b LOX  PREVALVE DISCRETES
' ' ' {K109~403s K110-403)
' ‘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 UNSUCCESSFULs ¢ be LOX  RECIRCULATION  VALVE
' 'BSE INFORM FLIGHT AND ' CLOSED (K139=424)
' 'CONTINUE MISSION '
] ] L} NOTES--
' *1F 2 IS NOT TERMINATED '
: '8Y GROUND COMMAND AFTER 8 ! le LOX CMILLDOWN WILL NOT BE
]
) ]
] L]
) )
) L
] ]
(] [ ]
] ]
) 1
L] 1]
] ]
] L]
L ]
L) )

AS LATE AS TB6 + 8 MIN 22 SEC.

MISSION

kEV PATE ISECT TON IGROUP

LAGE
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SECTION 8 = SLv = TB6

MISSION RULES

REV| ITEM |CONDITION/MALFUNCTION' PHASE ¢ RULING ! CUES/NOTES/COMMENTS
' ] t
1 [} t
' [] 1
8~5 LOW LH2 TANK 'TLI 'TLI INHIBIT ' CUES===
ULLAGE PRESSURE AT ' ¢ '
TBS + 9 MIN 10 SEC ' 'BSE INFORM FLIGHT AND ' N LHZ2 TANK ULLAGE PRESSURE
' 'RECOMMEND TLI INHIBIT, ' (D177=408+ D178=408)4
1 '
! ' ! 2. LH2 PUMP INLET  PRESSURE
! ! ' (D2~403)e
1 [ 1
! ! ' NOTES=== 1o THIS RULE IS NOT
! ' ! VALID WITH ANY INDICATION OF AN LH2
! ' ' VENT VALVE PROBLEM (IeEes LEAKAGE OR
! ' ' FAILURE TO CLOSE} (SEE FMR's 7-17
! ' ' AND 8=T7)
' ¢ ]
! ¢ ! 2¢ AT TB6 + 9 MIN 10 SECy THE
! ' ' LH2 TANK ULLAGE PRESSURE SHOULD BE &
! ' ' PSIA HIGHER THAN ULLAGE PRESSURE
! ' ' DURING ORBITAL COAST TO MEET RESTART
! ! ! REQUIREMENTS.
¢ [} L]
t ' )
' 1) '
' ' 1
' ' ]
8-6 S=IVB ACTUATOR ‘TLl 'TLI INHIBIT ! CUE~==
CONFIRMED HARDOVER ! !
(GREATER THAN OR ! 'BSE INFORM FLIGHT AND ! le ACTUATOR POSITIONS +/~ 5 DEG
EQUAL TO +/= 5 DEGs)! YRECOMMEND TLI INHIBIT ' OR GREATER (G1=400s Gl=403s G2=400»
PRIOR TO TB6 + 9 MIN' ' ! G2=403 ).
10 SEC : ! ! !
1 ¢ | NOTEm==
t [] '
¢ ' ! BOTH  INDIVIDUAL  ACTUATOR
! ' ' POSITIONS MUST CONFIRM MALFUNCTION
! ! ! PRIOR TO RECOMMENDING TLI INHIBITs
! t 1 .
! 1 '
' 1 v
' 1) '
' t t
8=7 $=1VB STAGE 'TLI "CONTINUE MISSION/TLI ! CUES==~
CONTINUOUS VENT ! 'INHIBIT !
SYSTEM (CVS) ! ' ' le CVS NOZZLE PRESSURE REMAINS
REGULATOR FAILS TO ! ' BSE INFORM FLIGHT AND ' GREATER THAN 3  PSIA  (D181=409
CLOSE DURING ! ! COMMAND === ' D182~409),
RESTART SEQUENCE ! ' !
¢ ' 1. SECOND BURN RELAY ' 2, CVS  REGULATOR  CLOSED
' ! OFF ' (K154=411),
L} L
! ' 24 ATTEMPT TO CLOSE ' 3 LH2 TANK ULLAGE PRESSURE
X ! THE CVS REGULATOR ! (D177-408y D178-408).
t
! ! 3s IF 2 1S UNSUCCESSFUL !
! ' BSE COMMAND BURNER  °
! ' SHUTDOWN !
¢ L} L]
t [] 1
1 [] '
L] L] '
MISSION [REV |DATE SECTION GROUP PAGE
APOLLO 11| B |7/03/69)sLv = TB6
84
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MISSION RULES
SECTION 8 =~ sLv = TBé

REV

ITEM

8=8

CONDITION/MALFUNCTION' PHASE ¢ RUL ING ! CUES/NOTES/COMMENTS
'
'
t
LOSS OF ATTITUDE Tt tSPACECRAFT SEPARATION CUES ===
CONTROL DURING '
$=IVB SECOND BURN 'BSE INFORM FLIGHT AND le ANGULAR  RATES =  PITCH

'FIDOs CAPCOM INFORM ¢
'OF LOSS OF ATTITUDE
TCONTROL.«

[l

'CREW WILL ABORT ON L1
'

1
]
t
]
1
[}
t
i
'
'
]
1]
'
1
[}
1
'
'
1
¢
]
(]
1
1
]
]
.
¢
]

REW

MITS

(R4=602s R13=602) YAW (R6=6C2)»
R8=602)s OR ROLL (R6~6029 R12-602)
GREATER THAN 5 DEG/SEC AND NOT
DECREASING.

2¢ PLATFORM GIMBAL ANGLES PITCH»
YAWs OR ROLL (H60-603) CHANGING AT
RATES GIVEN IN CUE 1,

3 LOSS OF ATTITUDE CONTROL
ALERT (SEE NOTE2).

NOTES===

le THE SLV YAW GIMBAL (2=AXIS)
IS CRITICAL BEYOND +/= 45 DEGs

2¢ LOSS OF ATTITUDE  CONTROL
ALERT WILL BE GIVEN FOR THE
FOLLOWING CONDITIONS===

(A) LVDC/LVDA COMPUTATIONAL
FATLURE.

(8} ATTITUDE ERROR SIGNALS
ROLL GREATER THAN +/= 345 DEGy PITCH
AND YAW GREATER THAN +/«= 5 DEG.

(C) FAILURE TO INITIATE PROPER
GUIDANCE SEQUENCE.

{D)  FAILURE OF S~IVB ENGIN
HYDRAUL ICSe v

(E) ATTITUDE REFERENCE FAILURE

MISSION

REV

DATE SECTION

GROUP

PAGE

APOLLO 11

FNL

5/16/69]|SLV = TBeé

8=5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 9 =~ SLv TB8

REV

ITEM

9-2
9=3
9=4

9=5

THE

T=4

7-8

T=13

T=14

=25

T=26
T=28

SUMMARY OF SAFING AND SLINGSHOT RULES
STAGE PNEUMATIC DUMP FAILS v
LOX DUMP FAILS
ENGINE CONTROL BOTTLE DUMP FAILS
LH2 DUMP FAILS

LOSS OF APS FOR DUMP

FOLLOWING REFERENCED FLIGHT MISSION RULES ARE ALSO APPLICABLE DURING TIME BASE EIGHT (TB88)

J=2 ENGINE MAIN FUEL VALVE (MFV) FAILS TO CLOSE AT FIRST S=IVB CUTOFF, SECOND S=IvB
CUTOFF

J=~2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST $=1vB CUTOFFs SECOND BURN CUTOFF

LOSS OF ATTITUDE CONTROL DURING TB5 AND TB7 TO SPACECRAFT SEPARATIONs TB6 TO T86 + 9
MIN 20 SEC AFTER SPACECRAFT SEPARATIONs AFTER TB8 INITIATE

IU ECS VALVE FAILS TO CYCLE OPEN AND CLOSED

S=1vB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20 PSID OR PLUS 30
PSIDs MINUS 26 PSID OR PLUS 36 PSIDs

S=1VB STAGE LOX NON=-PROPULSIVE VENT (NPV)} FAILS TO OPEN AT TB7 + Oe7 SECs TO LATCH OPEN
AT TB 8 + 17 MIN 3 SEC

LH2 LATCHING VENT VALVE FAILS TO LATCH OPEN AS PROGRAMMED
S§=1vB STAGE COLD HELIUM DUMP FAILS TO INITIATE

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11}FNL |5/16/69) SLV - TB8
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Manned Spacecraft Center

MISSION RULES
SECTION 9 = SLv TB8

.RULING ' CUES/NOTES/COMMENTS

REV| ITEM KONDITION/MALFUNCTION' PHASE

-

'
[
9=~1 S=IvB STAGE TLC 'CONTINUE MISSION CUES ==~
PNEUMATIC DUMP !

FAILS TO INITIATE 'BSE INFORM FLIGHT AND le ENGINE PUMP PURGE PRESSURE
' (D50=403 1)

t1e ATTEMPT TO OPEN THE
SENGINE PUMP PURGE CONTROL

fVALVE
'

20 AMBIENT HELIUM  SUPPLY
PRESSURE (D236=403y D256=403)

.
- .. e e mme e - -- -

'
[
.
'
9=2 §=1vB LOX DUMP FAILS'TLC 'CONTINVE MISSION CUES==~
TO INITIATE AT TBS '

+ 12 MIN 0e2 SEC 'BSE INFORM FLIGHT AND ls MAIN OXIDIZER VALVE POSITION
¢ (G3=401).

*le ATTEMPT TO INITIATE
'LOX DUMP BY OPENING THE
'MAIN OXIDIZER VALVE

2s MAIN OXIDIZER VALVE OPEN
DISCRETE (K120=4011.

3¢ LOX PUMP INLET TEMPERATURE
(C4=4031).

4s LOX FLOW RATE (F1=401).

- - m e e Emmm. .- -

- m—ew .- -

9=3 ENGINE CONTROL *TLC YCONTINUE MISSION CUE==~
BOTTLE DUMP FAILS TO! '
le ENGINE CONTROL REGe PRESS

INITIATE ' '*BSE INFORM FLIGHT AND
' (D18=401)

'le ATTEMPT TO OPEN THE

'ENGINE HMELIUM CONTROL

VVALVE
[

2e ENGINE CONTROL HELIUM SPHERE
PRESSURE (D19~401s D242=401).

RULE 9=4 1S RESERVED

.- .. wwe.wm - -=

9=5 LOSS OF EITHER OR
B80TH APS MODULES
PRIOR TO OR DURING
PROPELLANT DUMP

TLC TCONTINUE MISSION CUES ===
'

'BSE INFORM FLIGMT AND

'COMMAND#+=

'le S=IVB BURN MODE ON
'

ls MANIFOLD PRESSURE MOD 1 LESS
THAN 160 PSIA (FUEL=~OXID) ( D70=414s
D71=414),

2+ MANIFOLD PRESSURE MOD 2 LESS
THAN 160 PSIA (FUEL=OXID} (D72«415»
D73=415),

3+ HELIUM SUPPLY PRESSURE MODE 1
APPROXIMATELY 1100 PSIA (D35=414s
D250=414).

4o HELIUM SUPPLY PRESSURE MODE 2
APPROXIMATELY 1100 PSIA (D36=415»
D251=415)

- ® W wm EE w e E e m e W W e M E e e T W W e mE e W eewew ™ E W WM T E omm AT aommm s e o emem e eEemememmee me omea- = -

e T T T T T

MISSION |REV |DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 9 = SLV = TB8 = CONTINVED

PRELAUNCH INSTRUMENTATION

MEAS

MISSION RULE

MEASUREMENT DESCRIPTION ) NUMBER ONBOARD TRANSDUCERS CATEGORY REF
STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION
STAGE COMMUNICATIONS SYSTEM
5-11 STAGE
LINK B8Pl HD
MUX BP1AO HO
MUX BP1BO HD
S=1vVB STAGE
LINK CP1 HD
MUX DP1BO (VIA 1V} M
MUX CP1BO HD
INSTRUMENT UNIT
LINK DP1 HD
LINK DP18B M
MUX CP1AO (VIA S=1VB) HD
MUX DP1AO ’ HO
EMERGENCY DETECTION SYSTEM (EDS) M
COMMAND COMMUNICATIONS SYSTEM (€CS) UPLINK M
FLIGHT CONTROL MEASUREMENTS
S=1vB STAGE
PRESSs FUEL PUMP INLET D2=403 T=14
PRESSs FUEL TANK ULLAGE EDS 1 D177=408
PRESSs FUEL TANK ULLAGE EDS 2 D178=408 # COMMON 2 OF 3 T=14
PRESSs OXID PUMP INLET D3«403 #  COMMON M  Twlae/ly
PRESS ) OX1D TANK ULLAGE EDS 1 D}?"ﬁOG METER-#% - COMMON 2 OF 3 Yh38719)8=5
PRESSs OX1D TANK ULLAGE EDS 2 D180=406 # COMMON M Twl4/199+8-5
INSTRUMENT UNIT
GUIDANCE COMPUTER OPERATION H60=603 M 6=1/4/7/9»
T7=8/1108=1/8
COMPUTER RESET PULSE NO. JT1-603 REQUIRED TO
1=GUIDANCE DECODER COMPLETE
1 0F 2 MULTIPLE WORD
COMPUTER RESET PULSE NOo J72-603 M GROUND
2=GUIDANCE DECODER COMMANDS
#ONBOARD DlS=
PLAY MANDATORY
MISSION REV ] DATE SECTION GROUP PAGE
APOLLO 11 A 6/20/69f SLV =~ TBS8 PRELAUNCH
INSTR 9=3
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MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

REV

ITEM

10=1

LAUNCH

' GENERAL !

LAUNCH WILL BE CONTINUED AS LONG AS THE SUIT CIRCUIT AND 02 SUPPLY WILL SUPPORT FLIGHT CREW
DEMANDS FOR AT LEAST ONE REV AND ENTRY INTO 2=1. THERE ARE NO COOLANT FAILURES
LAUNCH/INSERTION PHASE WILL BE TERMINATED

TLC & TEC

WATER EVAPORATION WILL BE LIMITED TO COMPONENT TESTING.
POWERED DESCENT

THERE ARE NO CSM ENVIRONMENTAL CONTROL SYSTEMS FAILURES FOR WHICH POWERED DESCENT

TERMINATED
ALL PHASES
Ae BACKUP SYSTEMS AND BACKUP COMPONENTS WILL NORMALLY BE USED FOR THE MOST
RAPID PRACTICAL RETURN TO EARTHs NOT FOR MISSION CONTINUATION.
Be LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUPe IF ~CSM SYSTEMS
- REQUIRE LM BACKUP THE DESCENT STAGE WILL BE RETAINED WHERE POSSIBLEs
Ce TO CONTINUEs WATER QUANTITY PREDICTIONS MUST REFLECT ADEQUATE QUANTITIES TO

MEET NORMAL MISSION REQUIREMENTS.

FOR WHICH

Wit

BE

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

MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

REV

ITEM

10=-2

DEFINITIONS

LOSS OF CABIN INTEGRITYww=

LOSS

LOss

LOSS

LOSS

LOSS

LOSS

LOSS

LOSS

RULE

OF

OF

OF

oF

OF

OF

OF

OF

CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED GREATER
THANs OR EQUAL TO 445 PSIA BY CABIN PRESSURE REGULATORS (1e2 LB/HR TOTALJs

SUIT INTEGRITY===

TOTAL PGA AND SUIT LOOP LEAKAGE 1S GREATER THAN 0e¢5 PSI/MIN (1e5 LB/HR) DURING
PGA SUIT LOOP PRESSURE CHECKs

SUIT CIRCUITs ==

INABILITY OF THE SUIT CIRCUIT TO MANTAIN ADEQUATE CREW COMFORT AND/OR CO2 REMOVAL
WITHOUT USING DIRECT 02«

02 MANIFOLD=m=

AN 02 MANIFOLD OR REGULATOR FAILURE WITH WHICH THE SUIT CIRCUIT 02 DEMANDS CANNOT
BE SUPPLIED FOR ENTRYs

PRIMARY LOOP COOLING==~

LOSS OF ALL FLOW» A LEAK WHICH CANNOT B8E ISOLATED, OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NO COOLINGe

SECONDARY LOOP COOLING===~

LOSS OF ALL FLOW» A LEAK WHICH CANNOT BE ISOLATEDs OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NO COOLINGe

COOLANT LOOP RADIATORS==~=

RADIATOR LEAKs BLOCKAGE OF ALL FLOW THROUGH RADIATORS» OR RADIATOR DEGRADATION
SUCH THAT TOTAL LONG TERM USAGE OF WATER IS MORE THAN IS BEING PRODUCEDs

ALL COOLING==~
LOSS OF PRIMARY AND SECONDARY LOOP COOLINGe

SURGE TANK AND/OR REPRESS PACK===

SURGE TANKs REPRESS PACKs OR ASSOCJATED 1SOLATABLE PLUMBING FAILURES WHICH
REQUIRE ISOLATION OF THE SURGE TANK AND/OR REPRESS PACK.

NUMBERS 10~3 THROUGH 10-9 ARE RESERVED.
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 =~ CSM ENVIRONMENTAL CONTROL SYSTEM

REV

ITEM

10-10

02 SYSTEM

Ae

Be

Co

De

[

Fe

Ge

He

Ie

Je

A

Be

Co

De

Ee

t SYSTEMS MANAGEMENT '

SUIT FLOW RELIEF VALVE WILL REMAIN CLOSED FOR DURATION OF FLIGHTs

NORMAL CM REPRESSURIZATION WITH LM MANNED WILL UTILIZE THE REPRESS PACKs
SURGE TANK WILL BE ON "LINE EXCEPT DURING LM PRESSURIZATION OR CM
PRESSURIZATION WITH THE LM MANNED, WHEN IT WILL BE ISOLATED TO MAINTAIN

QUANTITY GREATER THAN 500 PSIA.

THE PLSS VALVE WILL BE IN OFF POSITION FOR ALL PHASES EXCEPT LAUNCHs ENTRY»
AND TUNNEL/LM PRESSURIZATION AND RECHARGE

THE SUIT CIRCUIT MUST BE PURGED OF ACCUMULATED H2 ONCE EVERY 6 HOURS FOR ONE

MINUTE WHEN ALL CREWMEN ARE SUITED AND THE SUIT CIRCUIT IS ISOLATEDS

THE SURGE TANK AND REPRESS PACK WILL NORMALLY BE RECHARGED SIMULTANEQUSLY.

CM CABIN PRESSURE WILL NOT BE ALLOWED TO DROP BELOW 4e0 PSIA DURING NORMAL
LM PRESSURIZATION EXCEPT DURING TO&E

THE CM ECS WILL NORMALLY SUPPLY ALL 02 FOR CONSUMPTION AND LEAKAGE DURING
IvT PHASESe

THE FLIGHT CREW WILL DON SUITS FOR- THE FOLLOWING==-

le INABILITY TO MAINTAIN CABIN PRESSURE ABOVE 4e5 PSIAe
2 ALL UNDOCKED OPERATIONSe

3. TD&ES

4o GLYCOL LEAKS IN COMMAND MODULE.

Se FIREy SMOKEs CONTAMINATION IN CABIN.

THE FLIGHT CREW WILL DOFF SUITS (TIME AND CONDITIONS PERMITTING) FOR THE
FOLLOWING==~

1. LOSS OF SUIT CIRCUIT.
2e CONFIRMED LEAK OF GLYCOL IN SUIT CIRCUITe

COOLANT MANAGEMENT

FOR SIMULTANEOUS PRIMARY AND SECONDARY LOOP OPERATIONs NORMALLY EJTHER THE
PRIMARY OR SECONDARY LOOP RADIATOR WILL BE ISOLATED.

GLYCOL RESERVOIR WILL BE ON LINE AND RADIATORS WILL BE BYPASSED FOR LAUNCH.

INDICATED GLYCOL ACCUMULATOR QUANTITY WILL BE MAINTAINED BETWEEN 30 AND 70
PERCENT

SECONDARY COOLANT WILL BE OFF FOR LAUNCHe

ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED IN AN ATTEMPT TO MAINTAIN
PRIMARY RADIATOR OUTLET TEMPERATURE GREATER THAN =20 DEGe

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

MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

REV

ITEM

10~10
({CONT)

As

Be

Co

WATER SYSTEM

WASTE WATER WILL 8E DUMPED OVERBOARD AS REQUIRED TO MAINTAIN INDICATED
QUANTITY LESS THAN 85~90 PERCENTe WASTE WATER WILL NORMALLY BE DUMPED TO 25
PERCENTs HOWEVERs IF WASTE WATER QUANTITY INSTRUMENTATION (CF0009) IS LOST»
WASTE WATER WILL BE DUMPED UNTIL POTABLE WATER QUANTITY (CF0010) BEGINS TO
DECREASE e

WATER DUMPS WILL BE MANAGED SO THAT==~

1e AT LOls THE WASTE TANK WILL CONTAIN GREATER THAN 75 PERC

2e¢ AT CM~SM SEPARATIONs THE POTABLE TANK WILL BE FULL AND THE WASTE TANK wILL BE 90
PERCENT FULLs

GENERAL DUMPING CONSIDERATIONS TO REDUCE TRAJECTORY CALCULATION
PERTURBATIONG===

is DUMPS WILL BE PERFORMED (IF REQUIRED) WITHIN 2 HOURS PRECEDING MCC MANEUVERSe

2+ 1F DUMPS ARE REQUIRED IN LUNAR ORBIT THE OPTIMUM OUMP TIME IS IMMEDIATELY
PRECEDING SLEEP PERIODSs

SYSTEM BACKUP

LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUPe DESCENT STAGE WILL BE RETAINED
1IF POSSIBLE.

RULE NUMBERS 10-=11 THROUGH
10=19 ARE RESERVED.
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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] '
] ] '
' SPECIFIC '
t ) 1
10-20| CABIN PRESSURE 'LAUNCH  'CONTINUE MISSION ' NORMAL RELIEF STARTS AT 50 SECONDS
CANNOT BE RELIEVED ' ' '
$ ] L]
' t '
' ' t
' ) L]
10~21] CABIN PRESSURE ' ' ! CREW OPTION TO USE LM ENVIRONMENT
DECREASING AND/OR ! ' " FOR EARTH RETURN IN LIEU OF SUITED
LESS THAN 445 PSIA ! ' ' RETURN,
AND=aras 1 ‘ '
t t ]
] 1 '
t ] t
As SUIT PRESSURE  'LAUNCH  'Asle CONTINUE MISSION '
GREATER THAN ' ' '
345 PSIA ' ! '
] ] 1
D01 ' 2, ENTER NEXT BEST pTp=
! ' NO GO FOR PDI. RETAIN '
' ! DESCENT STAGE FOR TEls'
' ] J
'POWERED ' 34 CONTINUE MISSION= '
'DESCENT ! NO GO FOR LUNAR STAY '
1 [ '
YALL ' 44 ENTER NEXT BEST PTP !
' ' IF CABIN PRESS NOT !
' ' RESTORED GREATER '
) ' THAN 4e5 PSIA, '
1 1
Be SUIT PRESSURE  'LAUNCH  'Bele ABORT ASAP !
LESS THAN 345 PSIA ' ' '
TALL ' 2, ENTER ASAP '
1] ] 1
Ce LOSS OF SUIT 'LAUNCH  'Csls ABORT ASAP ! Cuele CORRESPONDS TO 1246  LB/MR
CIRCULATION ' ' OPEN DIRECT 02 45 ' LAPPROX 3 CFM/CREWMAN)
' ’ DEG FROM LAWURCH '
' 1 SETTING. '
1 L] ]
t 1 +
'ALL ' 24 ENTER ASAP :
[} ) 1
1 1 i
[} ) ‘
MISSION JREv §paTE | sEcTIoNn GROUP PAGE
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NASA

MISSION RULES

- Manned Spacecraft Center

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM
REVI ITEM [conDiTION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
] ) - ]
' 1 t
10-22 ] LOSS OF sulT ’ ' " LM SYSTEMS (IF AVAILABLE) WiLlL BE
CIRCUITs CABIN ' ' " USED FOR CO2 AND H20 REMOVALs
STABLE AND GREATER ' ' ‘
THAN 4+5 PSIA J ' '
' 1 '
TLAUNCH  'As CONTINUE MISSION ' As  CORRESPONDS TO 1246 LB/HR
! t OPEN DIRECT G2 VALVE ' {APPROX 3 CFM/CREWMAN)
' " 45 DEG FROM LAUNCH '
' t SETTINGs '
1 ] ]
'€0 1Bs ENTER NEXT BEST PTP '
[] ]
' ' 1e DOFF SUITSe '
' '
' ' 24 OPEN WASTE ' Be2s WASTE OVERBOARD BLEED = 0467
' ' OVERBOARD DRAIN ' LB 02/HR
J ' VALVE TO OBTAIN '
' ' CABIN BLEED FLOWs '
] ]
' ! 3+ DON FACE MASKS " 3, TIME REQUIRED FOR CM CO2 PARTIAL
' ! AFTER 1 HOUR ! PRESSURE TO INCREASE TO 746 MM HG
! ' ' 1 CREWMAN=== & HRe
' 1 t
' ' ' 3 CREWMAN=~= 80 MIN.
100} ¥Co ENTER NEXT BEST PTP= !
! v" NO GO FOR PDIe RETAIN LM!
' ' DESCENT STAGE FOR TEls !
] ] ¥
'POWERED 'Des CONTINUE MISSION=- 1
'DESCENT ' NO GO FOR LUNAR STAY !
1 1
tALL 'Es ENTER NEXT BEST PTP '
MisstoN | Rev | paTE ] secTioN GROUP PAGE
APOLLO 11| FNL | 5716769 CSM ENVIRONMENT | SUIT/CABIN
CONTROL SYSTEM 10-6




SECTION 10

NASA

MISSION RULES

Manned Spacecraft Center

= CSM ENVIRONMENTAL CONTROL SYSTEM

REV

ITEM

ICONDITION/MALFUNCTICON!

PHASE !

RULING !

CUES/NOTES/COMMENTS

10-23

10=24

10=25

]
[ 1+
)

OR REPRESS PACK

LOSS OF SURGE
TANK AND REPRESS
PACK

FIRE OR SMOKE IN
COMMAND MODULE

LOSS OF SURGE TANK 'LAUNCH
'

YALL
[

LAUNCH

LAUNCH

Dol

'POWERED
'DESCENT
'

VALL
'

Co

Dal

2

3

CONTINUE MISSION
CONT INUE MISSION

CONTINUE MISSION

CONT INUE MISSION

PLAN TO RESTORE ENTRY
02 BY STORING OPS IN
CM AT FINAL LM EGRESSe

CONTINVE MISSION
DOFF SUITS FOR ENTRYe

ABORT
le DECOMPRESS CABIN

2+ TROUBLESHOOT
ELECTRICAL
SYSTEM PER FLIGHT
CREW CHECKLIST
BOOST FIRE
PROCEDURES ¢

ENTER NEXT BEST PTP-
NO GO FOR PDIs RETAIN
LM DESCENT STAGE FOR TEl

CONTINUE MISSION=
NO GO FOR LUNAR STAY

o TROUBLESHOOT/COMBAT
FIRE PER FLIGHT CREW
CHECKLIST EMERGENCY
PROCEDURES «

+ ASSESS DAMAGE AND
REMOVE POWER FROM
AFFECTED SYSTEMS

» ENTER NEXT BEST PTP

FOR LEAK IN SURGE TANKs ISOLATE
SURGE TANK AND PLACE PLSS VALVE TO
FILie

Be OPS 02 QTY=== 2 TANKS =2 LB/TANK

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 11

FNL

5/16/69

CONTROL SYSTEM
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NASA -

MISSION RULES

Manned Spacecraft Center

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

[CONDITION/MALFUNCTION'  PHASE ! RULING ' CUES/NOTES/COMMENTS
REV| ITEM
1 1 1
¢ ' ' ]
) ] ]
] t +
10-26 | CONTAMINATION IN fALL 'CREW MAY ELECT TO ' IF UNABLE TO CLEAR CONTAMINATIONS
CABIN ' 'DECOMPRESS ' MISSION MAY BE TERMINATED EARLY.
' ] '
Ll ' +
] 1 ¢
' + t
' ] ]
10~27 | LOSS OF SUIT ! ' !
INTEGRITY ! ! !
'LAUNCH  'As CONTINUE MISSION !
t L L[]
tALL 'Bs CONTINUE MISSION ¢
' ' NO=GO FOR UNDOCK N
' t '
1 t t
L] t '
' 1 L]
' ' '
10-28 | LOSS OF 02 MANIFOLD ! ' '
Aes 02 MANIFOLD LEAKS'LAUNCH  'Aels CONTINUE MISSION ' Aeds APPROXIMATELY 5 HOURS ARE
GREATER THAN ' ! ' REQUIRED TO DEPLETE CABIN 02 FROM
4 LB/HR AND CABIN  'UNDOCKED ' 2+ CONTINUE MISSION= ' 448 TO 345 PSIA» WITH 04456 LB/HR
PRESSURE GREATER 'DO1/ ! ' USAGE RATE (CREW + CABIN LEAK + TANK
THAN 445 PSIA 'POWERED ! ' PRESS BLEED)
'DESCENT/ ! !
'LUNAR ' '
'STAY ' !
1 t [}
YALL ' 34 ENTER NEXT BEST PTP !
! ! (A) VERIFY SURGE !
! ! TANK AND REPRESS !
' ! PACK ISOLATED !
! ' UNTIL ENTRY. !
! ' (B) RETRIEVE OPS ' As34(B) CREW OPTION TO USE LM
! ! FROM LMs ' ENVIRONMENT FOR EARTH RETURN IN LIEU
! ! ' OF MANUAL CABIN PRESSURE REGULATIONe
' ' t
Be 02 MANIFOLD LEAKS'LAUNCH  'Bels ABORT ASAP !
GREATER THAN 4 ! ! !
LB/HR AND CABIN ! ! !
PRESSURE LESS ' ! '
THAN 4¢5 PSIA ! ! ' LM 02 (IF AVAILABLE) MAY BE USED TO
YALL ' 2. ENTER ASAP ' SUPPLEMENT CSM SUPPLY.
! ' USE OPS IN SUITED !
' ! MODE FOR ENTRY '
! ' '
' 1 '
1 ' ]
' ' '
' 1 4
10=29 JLOSS OF ONE MAIN ! ' !
REGULATOR ' ! !
+ ' '
As FAILED CLOSED 'LAUNCH  'Aele CONTINUE MISSION= !
' t [}
'EO ! 2¢ CONTINUE MISSION= !
! ! NO GO FOR TLI !
' ] '
'ALL ' 34 CONTINUE MISSION !
L] ] '
Bs FAILED OPEN YALL 'Be CONTINUE MISSION '
' 1 '
L} t L]
1 ] |
MISSION |REV [DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
REV] ITEM
t 1 '
) 1 L[] )
10-30] BOTH MAIN REGULATORS! ! ' LM SYSTEMS (IF AVAILABLE) MAY BE
FAILED CLOSED ' ' ' USED IN LIEU OF CSM SYSTEMS
'LAUNCH  'As CONTINUE MISSION '
1 1 '
'UNDOCKED/'B+ CONTINUE MISSION '
D01/ ' '
'POWERED ! '
'DESCENT/ ! '
LUNAR ' '
'STAY ' '
1 ] )
TALL 'Co ENTER NEXT BEST PTP '
t ] )
] [} 1
L) ] 1
] ] 1
' + '
10-31| LOSS OF ONE SUIT 'LAUNCH  'As CONTINUE MISSION '
COMPRESSOR ' ' '
E0 'Bs CONTINUE MISSION- '
' ' NO GO FOR TLI !
L) ] |
YALL *Ce CONTINUE MISSION '
[ ] '
1 + ]
[} ] [
t ] i
10-32] LOSs OF Two sulT 'LAUNCH  'As CONTINUE MISSION= '
COMPRESSORS ' ' OPEN DIRECT 02 45 DEG !
| ' FROM LAUNCH SETTING '
' L] !
1001 'Bs ENTER NEXT BEST PTP= '
' ' RETAIN LM DESCENT ‘
' ' STATE FOR TEI J
'POWERED 'Ce CONTINUE MISSION= '
'DESCENT ' NO GO FOR LUNAR STAY '
1 ) ]
'ALL 'Ds ENTER NEXT BEST PTP= J
' ! USE LM SUIT LOOP IF '
' ' AVAILABLE. '
1 ] 1
t ' ]
L] 1 '
' ' '
RULE NUMBERS 10-33 ! ' '
THROUGH 10-39 ARE ! ' '
RESERVEDs ' ' '
1 [} '
t 1 )
[} 1] 1]
) [} )
Misston |rRev |pate  |section GROUP PAGE
APOLLO 11{ A |es20/69]CSM ENVIRONMENT |SUIT/CABIN
CONTROL SYSTEM 10-9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

CONDITION/MALFUNCTIONT  PHASE ' RULING T CUES/NOTES/COMMENTS
REV] ITEM -

10=40 | PRIMARY COOLANT
LOOP MALFUNCTIONS

As LOSS OF LAUNCH Aele CONTINUE MISSION Aele REF MALF PROC===
" EVAPORATOR
2+ CONTINUE MISSION 2¢(A) MAINTAIN PRI RAD OUT TEMP
ACTIVATE SECONDARY GREATER THAN=20 DEGs Fo

COOLANT LOOP WITH
RADIATORS IN BYPASS
AS REQUIRED TO
MAINTAIN PRIMARY
EVAPORATOR OUT TEMP
LESS THAN 80 DEG F
OR AS REQUIRED

FOR CREW COMFORT

(B) WATER MANAGEMENT MAY DICTATE
ACTIVATION AND DEACTIVATION OF
SECONDARY LOOP TO MAINTAIN PRI RAD
OUT TEMP BETWEEN 45 AND 80 ODEGREES
Fe

>
[y
r

Be LOSS OF RADIATORS'LAUNCH Bele CONTINUE MISSION Bels REF MALF PROC==-
'

'EQ 2+ NO=GO FOR TLI 2 ALTERNATE  MISSION MAY  BE
! PERFORMED
' (A} ACTIVATE

' SECONDARY LOOP
1

' (B) USE PRIMARY

' LOOP IN ADDITION
! TO SECONDARY

' LOOP FOR G&N

' OPERATIONS »

1

TLC 3+ ENTER NEXT BEST PTP
' NO=GO FOR LOI

t

'LUNAR 4e BASED ON WATER
YORBIT AVAILABLE FOR
tUNDOCKED EVAPORATIVE COOLING»
' CONSIDERATION WILL BE
! GIVEN TO CONTINUING
' MISSION USING

' SECONDARY RADIATORS
' SUPPLEMENTED BY

' PRIMARY LOOP

: EVAPORATORS

1

'DO1/ 5¢ CONTINUE MISSION

' POWERED

'DESCENT

)

' LUNAR 6 CONTINUE MISSIONs
VSTAY ACTIVATE SECONDARY
' LOOP.

Ce TOTAL LOSS OF * LAUNCH Cels CONTINUE MISSION
[

T T st T T T T T e T T

LOOP ACTIVATE SECONDARY
' LOOP
L}
'EQ 2s CONTINUE MISSION Ca2e ALTERNATE MISSION MAY  BE
' NO=GO FOR ThI PERFORMED «
' ACTIVATE SECONDARY
' LooP
)
]
'DO1L/ 3¢ CONTINUE MISSION-
'POWERED ACTIVATE SECONDARY
'DESCENT/ LOOP,
'LUNAR
'STAY
. .
YALL 4¢ ENTER NEXT BEST PTP
! ACTIVATE SECONDARY
' LooP
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
' ' t
' ] t
' t ]
10=41] SECONDARY LOOP ' ' t
MALFUNCTIONS ' ' '
' ' '
Aes LOSS OF TALL fAs CONTINUE MISSION ' Aes MALF ECS
EVAPORATOR ' ! !
' 1 [
Be LOSS OF 'EO0 'Bele NO=GO FOR TLI ' Bele MALF ECS
RADIATORS ! ! LOOP 18 STILL '
' ' OPERATIONAL IN '
: ' EVAPORATIVE MODE. '
' '
:TLC t 2, ENTER NEXT BEST PTP !
' [
'LUNAR ' 3+ CONTINUE MISSION '
'ORBIT ! '
t ] ]
1 ] '
1 ' [
Ce TOTAL LOSS OF 'EO 'Celes NO=GO FOR TkI ' Cele MALF ECS
LOOP ' ] '
[ t '
:TLC t 24 ENTER NEXT BEST PTP !
t [
'LUNAR ! 34 CONTINUE MISSION '
'ORBIT ! !
[ ] '
' ' t
1 ' t
] [} '
] ] +
' [} 1
10~42]| LOSS OF PRIMARY AND t'ALL tAe CONTINUE MISSION '
SECONDARY ! ' !
EVAPORATORS ' ' '
' ' t
' ' ' [
] ' t
' [ '
+ [ [
10=438 LOSS OF ALL COOLING»' ' ! LM SYSTEMS (IF AVAILABLE) WILL BE
PRIMARY AND ! ! ' USED TO SUPPLEMENT CSM OPERATIONS.
SECONDARY ' ' ' :
' t t
:LAUNCH :Ao CONTINUE MISSION :
'EO 'Bs ENTER NEXT BEST ATP OR!
! ' PTP '
' ' MAXIMUM ORBIT TIMEme= 1
' ! 4 HOURS EMERGENCY '
' ' POWER DOWN FOLLOWED BY!'
' ' le5 HOURS OF POWER UP !
! ! FOR ENTRYs !
t [ t
'POWERED 'Ce CONTINUE MISSION= '
:DESCENT ' '
[ '
YALL 'De ENTER ASAP '
t t '
¢ ' '
t ] [
' ' [
' [} [
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
. ]
) )
)
10-44| CONFIRMED LEAK OF ! LM ENVIRONMENT (IF AVAILABLE) MAY BE
GYLCOL COOLANT ! USED FOR EARTH RETURN IN LIEU OF
' CSMe )
)
Ae IN COMMAND LLAUNCH Aels CONTINUE MISSION
MODULE .
'E0 2¢ ENTER NEXT BEST PTP
' DON SUITSs PURGE
' SUIT LOOP WITH
: DIRECT 02
'POWERED 3+ CONTINUE MISSION=
'DESCENT NO GO FOR LUNAR STAY
1
4+ ENTER NEXT BEST PTP

:ALL

Be IN SUIT CIRCUIT :LAUNCH

Bale

CONTINUE MISSION

'EO 24 ENTER NEXT BEST PP
! DOFF SUITS AND USE
' FACE MASKS IF
' REQUIRED.
t
DOl 3+ CONTINUE MISSION
' NO GO FOR LUNAR STAY
)
FALL 4e ENTER NEXT BEST PTP
'
t
t
1
RULE NUMBERS 10=45 !
THROUGH 10=49 ARE
RESERVEDs !
Mission |Rev | oateE | section GROUP PAGE
APoLLO 11 B | 7/3/69 | csM_ENVIRONMENT | cooLANT
CONTROL SYSTEM - 10-12




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

REV] ITEM

Q=51

L0=52

DUMPS FROZEN OR

]
'
(]
[}
]
]
1]
BLOCKED !
'
' '
¢ LOSS OF ALL 'EO '
OVERBOARD DUMP 'TLC '
CAPABILITY 'LUNAR !
'ORBIT '
' '
] 1)
) \
1 '
[ '
*UNDOCKED/ !
'pol/ '
POWERED !
'DESCENT/ ¢
tLUNAR '
tSTAY !
' [
1 ]
] [}
' '
' '
PNCONTROLABLE ' '
HIGH HUMIDITY ' '
L] (]
{ LAUNCH tA.
] 1
‘pol 'Be
] 1
L] ]
' [
YPOWERED fCe
'DESCENT !
t (]
+ ]
tALL tD,
' [
1 '
' '
' '
WASTE WATER TANK ' '
LEAK OR LOSS OF ' '
WASTE WATER STORAGE ! '
CAPABILITY ! '
t L]
' '
' '
' '
TALL '
1] 1)
3 1

CONTINUE MISSION

Bslse ENTER NEXT BEST PTP

2+ CONTINUE MISSION

ENTER NEXT BEST PTP=

DESCENT STAGE FOR

CONTINUE MISSION-

NO GO FOR PDIe RETAIN LM

TEI

NO GO FOR LUNAR STAY

CONTINUE MISSION

ENTER NEXT BEST PTP

WASTE MANAGEMENT OVERBOARD DRAIN
VALVE INTO CABINs

NDITION/MALFUNCTION' PHASE RULING * CUES/NOTES/COMMENTS
+
.
08$ OF OVERBOARD ! Aele UTILIZE AUXILIARY DUMP FOR
gumps ' URINE AND WASTE WATER DISPOSALs
L]
+ NORMAL OVERBOARD ‘ALL Ae CONTINUE MISSION 2+ BLEED 02 FROM WATER TANK THROUGH
¥
1]
t

Bels{A) IF POTABLE AND WASTE TANKS
{OR WASTE TANKS ALONE) BECOME FULL»
FORCED WATER BOILING WILL BE
NECESSARY TO ALLOW FUEL CELL AND/OR
CYCLIC ACCUMULATOR OPERATIONe

(B) LM URINE STORAGE BAGS (IF
AVAILABLE} WILL BE USED.

2+ UNDOCKING MAY BE PERFORMEDs

LM SYSTEMS MAY BE USED FOR HUMIDITY
CONTROL «

LM SYSTEMS (IF AVAILABLE) MAY BE
USED TO SUPPLEMENT CSM

WHEN POTABLE WATER TANK BECOMES
FULLs FUEL CELL WATER WILL BE DUMPED
THROUGH OVERBOARD PRESSURE RELIEF
VALVES

MISSION AIREV

DATE

SECTION

GROUP

PAGE

APOLLO 111 A

6/20/69

CSM ENVIRONMENT

WATER & WASTE
MANAGEMENT 10=-13




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

REV| ITEM KONDITION/MALFUNCTION' pHASE ! RULING ' CUES/NOTES/COMMENTS
[ ' §
t ] )
L] 1 L]
10~53 | CONFIRMED LEAK IN ! ' ' LM SYSTEMS (IF AVAILABLE) MAY BE

POTABLE WATER TANK ! ! ' USED TO SUPPLEMENT -CSMs
OR UNABLE TO ' | '
TRANSFER FUEL CELL ' ' '
WATER TO POTABLE ' ' '
TANKe ' ' '
. ' f t
'LAUNCH  'As CONTINUE MISSION '
] L] [
'EO 'Be CONTINUE MISSION '
J ' GO FOR TLIs ENTER '
' ' NEXT BEST PTP '
! ' AFTER TANK DEPLETION !
' ' IF TLI NOT PERFORMED !
' ' AND UNABLE TO EXTRACT LM!
' ' '
' 1 '
] [} 1
"TLC "Co CONTINUE MISSION= !
' [] 1
' ! USE LM WATER FOR CREW !
' ! CONSUMPTIONe IF UNABLE !
' ' T0 DO TD6E ENTER NEXT !
' ! BEST PTPs '
' [ [}
'ALL "Ds CONTINUE MISSION '
' ] ]
1 ] ]
1 ' 1
t [] t
' ' 1
' ) ]
' ) ]
t ) '
' 1 ]
RULE NUMBERS 10-54 ! 1 '
THROUGH 10=59 ARE ! ' '
RESERVEDs ! ! '
L] [ 1
' 1 ]
' (] ]
' [] ¢
| 1 ]

M1sstoN |Rev |pATE | section GROUP PAGE
APOLLO 11]FNL | 8/16/69] CSM ENVIRONMENT | WATER & WASTE
CONTROL SYSTEM | MANAGEMENT 10=14




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM = CONCLUDED

REV] ITEM
INSTRUMENTATION REQUIREMENTS
10-60 | MEAS DESCRIPTION PCM ONBCARD TRANSDUCER CATEGORY REFERENCE
CABIN PRES CFOO01P METER COMMON 1 OF 10=20
SUIT PRES CFQolzp METER COMMON 3 M
TANK BLADDER PRES CFO120P
SUIT PRESS = mmemew - MANDATORY 10-21
(CUFF GAGES) (EACH CREWMAN)
SURGE TANK PRESS CFO006P METER COMMON 1 OF 10~28
OXYGEN REPRESS PRESS —em————- METER memm—— 2 M
PRIM ACCUM QTY CFO019Q METER COMMON 1 OF 10=40»
PRIM PUMP QUT PRESS CFOO0leP METER COMMON 2 M 10=44
POTABLE H20 QTY CFO010Q METER COMMON HD 10=53
WASTE H20 QTY CF0009Q METER COMMON HD 10=52
SEC STEAM PRESS CFO073P METER COMMON 1 OF 10=-41
SEC EVAP OUT TEMP CFOO071T METER COMMON 2 M
SEC ACCUM QTY CFOO072P METER COMMON HOD
S5EC PUMP QUT PRESS CFOO70P METER COMMON HD
PRIM EVAP QUT TEMP CFOO18T METER COMMON o
PRIM STEAM PRESS CFQ034 METER COMMON HD
ECS 02 FLOW CFO035R METER COMMON HD
02 MANIFOLD PRESS CFO036P HD
SUIT COMP PRESS CFQO15P METER COMMON HD
PRIM RAD OUT TEMP CFOo020T METER COMMON HD
PRIM EVAP INLET TEMP CFO181T HD
STEAM DUCT TEMP CF0O17T HD
SEC RAD OUT TEMP SF0236T METER Smem—— HD
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11] FNL | 5/716/69 CSM ENVIRONMENT | INSTR
CONTROL SYSTEM REQUIREMENTS 10=-15




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 11 = CSM CRYOGENICS

REV

ITEM

11=1

1l=4

11=5

' GENERAL !

- - - -

LAUNCH

THERE ARE NO CRYO FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE. WILL BE TERMINATEDs FOR
COMPLETE LOSS OF THE SYSTEM RESULTING IN THREE FUEL CELL FAILURESy ENTRY WILL BE PLANNED
INTO PTP 2=1s THREE ENTRY BATTERIES ARE CAPABLE OF SUPPORTING THE LAUNCH» ONE REV OF POWER
DOWN AND SCS& ENTRY,

ALL PHASES

THE CRYOGENICS SYSTEM 1S REQUIRED UNTIL CM/SM SEP SO THAT THE ENTRY AND LANDING PHASES WILL
BE ENTERED INTO WITH FULL CONSUMABLES POTENTIALs THAT 1S» FULLY CHARGED ENTRY BATTERIES AND
ENTRY 02 TANKSe IF THIS CAPABILITY IS POTENTIALLY JEOPARDIZED BY CRYO SYSTEMS DEPLETION OR
MALFUNCTIONy MISSION TERMINATION PROCEDURES WILL BE ENACTED IN WHMATEVER TIME FRAME IS
APPROPRIATE OR AVAILABLEe ANY ENTRY BATTERY OR ENTRY 02 USAGE AFTER LOSS OF RECHARGE
CAPABILITY FROM THE CRYO SYSTEM WILL REDUCE SUPPLY AVAILABLE FOR ENTRYs LANDINGs AND
POSTLANDING.

POWERED DESCENT

THE ONLY CRYO SYSTEM FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED ARE LOSS OF BOTH
02 TANKS OR BOTH H2 TANKSe LO GATE TO TD WILL NOT BE TERMINATED FOR EITHER OF THESE
FAILURES

LOSS OF CRYOGENIC TANK IS DEFINED AS~==

PRESSURE CANNOT BE MAINTAINED ABOVE 150 PSIA FOR 02 AND 100 PSIA FOR H2s

LUNAR MISSION wILL BE CONTINUED AS ENOUGH CRYO {029 H2) IS MAINTAINED IN LOWEST TANK TO PERFORM
AN EARTH RETURN FROM ANY POINT WITH AT LEAST A POWER LEVEL OF 50 AMPS AVERAGEs EARTH ORBIT
MISSION WILL BE CONTINUED AS LONG AS ENOUGH TOTAL CRYO (02s H2) 1S AVAILABLE TO PERFORM AN ENTRY
INTO THE NEXT DAILY GO/NO GO AREAs

RULE NUMBERS 11=-6 THROUGH
11-9 ARE RESERVEDe

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11§ A 6/20/69§ C5M CRYOGENICS GENERAL

11=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 11 ~ CSM CRYOGENICS

REV

ITEM

1i=10

li=11

! SYSTEMS MANAGEMENT !

CRYO MANAGEMENT
A MANUAL PRESSURE CONTROL WILL NORMALLY BE WSED AS REQUIRED TO MAINTAIN=w==
1s TANK PRESSURES GREATER THAN 750 PSIA G2 AND 200 PSIA FOR H2e
20 QUANTITY BALANCE WITHIN 4 PERCENT 02 AND 3 PERCENT FOR H2e

Be ONE FUEL CELL MAY BE PURGED OR THME SPACECRAFT ELECTRICAL LOADS MAY BE INCREASED TO PRECLUDE
CRYQ TANK VENTINGe

Ce 02 TANK FANS AND H2 TANK FANS WILL NOT BE OPERATED IN THE AUTO MODE.

CRYO GAGING

Ae ONBOARD CRYOGENIC QUANTITY GAGING IS PRIMEe ACCURACY IS +/=2+65 PERCENT (+/=8.48 LB 02
+/=0e72 LB M2) PER TANKe

Be MCC CALCULATED QUANTITY USING PRESSURE VERSUS TEMPERATURE IS BACKUP.

RULE NUMBERS 11=12 THROUGH
11=19 ARE RESERVEDs

MISSION REV |DATE SECTION GROVP PAGE

APOLLO 111 A 6/20/69]CSM CRYOGENICS MANAGEMENT
11=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 11 = CSM CRYOGENICS

REV} ITEM CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

] 1 '
It ' ] t
- 1 ] ]

! SPECIFIC MISSION RULES !

11=20} LOSS OF ONE 02 'LAUNCH tAe CONTINUE MISSION
AND/OR H2 CRYO TANK ! !
(TANK PRESSURE ' !
LESS THAN 150 02 'EQ 'Be CONTINUE MISSION
LESS THAN 100 H2» ! ! NO=GO FOR TLI
RESPECTIVELY) : '

'

POWERED *'Cs CONTINUE MISSION

LMs PLSSs AND OPS 02 WILL BE USED AS
REQUIRED TO SUPPLEMENT CSM 024

AND/OR H2 CRYQ TANK
(TANK PRESSURE

LESS THAN 150 02»
LESS THAN 100 H2,
RESPECTIVELY)

ISOLATE SURGE TANK
PRIOR TO 800 PSIA

'DESCENT '  NO GO FOR LUNAR STAY
] [}
ALL D, ENTER NEXT BEST PTP
)
t
'
t

~— 1
t
1
1

11=21 | LOSS OF BOTH 02 'LAUNCH  'As CONTINUE MISSION

t
)
]
]
L]
t

'POWERED

'DESCENT
[

Bels PDI TO LO GATE=
ENTER NEXT BEST PTP
RETAIN LM DESCENT
STAGE FOR TEI IF
POSSIBLE

Be IF THREE FUEL CELLS ARE LOST
PRIOR TO CM/SM SEPs SMJC'S WILL BE
INOPERATIVEs

2e LO GATE TO TD =
CONTINUE MISSIONe NO
GO FOR LUNAR STAYs

Ce ENTER NEXT BEST ATP
© OR PTP

MAXIMUM TIME IS
475 HOURS FOR LOSS
OF THREE FUEL CELLSe

RULE NUMBERS 11=22
THROUGH 11«49 ARE
RESERVED.

i UL U UG T T T T O S PR

T

MISSION JREV |DATE SECTION GROWP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 11 = CSM CRYOGENICS =~ CONCLUDED

REV| ITEM
INSTRUMENTATION REQUIREMENTS
MISSION RULE

11-50 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
02 TANK 1-QTY $Co032Q METER COMMON 1 OF 2 11=20
02 TANK 2 QTY $C0033Q METER COMMON MANDATORY
02 TANK 1 TEMP SC0041T HIGHLY 11-20
02 TANK 2 TEMP 5C00427 DESIRABLE
H2 TANK 1 QTY §C0030Q METER COMMON 1 0F 2 11=20
HZ TANK 2 QTY $€0031Q METER COMMON MANDATORY
H2 TANK 1 TEMP 5C0043T HIGHLY 11=20
H2 TANK 2 TEMP §C0044T DESIRABLE
02 TANK 1 PRESS S$C0037P METER COMMON 1 OF 2 11=20
02 TANK 2 PRESS §CO038P METER COMMON MANDATORY 11=20
H2 TANK 1 PRESS $C0039P METER COMMON 1 0F 2 11=20
H2 TANK 2 PRESS 5C0040P METER COMMON MANDATORY 11=20

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 111FNL | 5/16/691 CSM CRYOGENICS INSTR REQ

1l=4
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MISSION RULES

nned Spacecraft Center

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

REV

1TEM CONDITION/MALFUNCTION'

PHASE !

RULING

! CUES/NOTES/COMMENTS

12=32| LOSS OF THREE FUEL
CELLS

As OUTPUT LESS THAN
10 AMPS EACH

A

12~33] LOSS OF THREE FUEL
CELLS PLUS ONE
BATTERY CURRENT

LESS THAN 50 PERCENT
OF LOAD ON EITHER
REMAINING BATTERY

P . T T T T

LAUNCH

'POWERED
'DESCENT

LAUNCH

'POWERED
'DESCENT

- - - -

As

Ce

As

Be

De

- B e e m e M E e e e e e omeem e m e e e W wowe w - -

CONTINUE MISSION

le AFTER 2 + 00

EDS AUTO/OFF TO

OFFe

2e TIE BAT C TO

BOTH MAIN BUSESe

3+ POWER DOWN AT

INSERTION ENTER 2-1

IF FUEL CELLS

CANNOT BE RESTOREDs

LM SYSTEMS (IF AVAILABLE) MAY BE
USED TO SUPPLEMENT FUEL CELL POWERs

Asle IF  TOTAL OQUTPUT CAPABILITY
LESS THAN 8 AMPS AT 22 VDCy SMJC
WILL BE INOPERATIVE FOR CM/SM SEPs

Ae3e 4e¢75 HOURS LEFT IN ORBIT
BEFORE OEORBIT MANEUVERs

U U I PR N,

Bele PDI TO LO GATE =~ ENTER'

NEXT BEST PTPe RETAIN !
LM DESCENT STAGE FOR

TEI IF POSSIBLEs
24 LO GATE TO 1O =

CONTINUE MISSION

NO GO FOR LUNAR

STAY

ENTER NEXT BEST PTP

ABORT

ENTER NEXT BEST ATP
OR PTP

PERFORM EMERGENQY
POWER DOWN

USE LM SYSTEMS (IF AVAILABLE) .
RESERVE ENTRY BATTERIES FOR ENTRYe

As ASSUMES ALL THREE FUEL CELL
CURRENTS LESS THAN OR EQUAL TO 5
AMPS AND BATTERY < TI1ED TO BOTH
MAINS

Bs 244 HOURS LEFT IN ORBIT BEFORE

[
'
[
'
'
'
'
'
]
'
]
'
'
'
'
]
'
[
'
'
[
[
[
[
: SPS IGNITION
[

!

Cole PDI TO LO GATE = ENTER!

NEXT BEST PTPs RETAIN !
LM DESCENT STAGE FOR

TEL.
2¢ LO GATE T0 T =

CONTINUE MISSIONs

NO GO FOR LUNAR

STAY.

ENTER NEXT BEST PTP

PERFORM EMERGENCY
POWER DOWN

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

FNL

5/16/61 CSM ELECTRICAL

POWER SYSTEM

FUEL CELLS

12=5




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

REV

ITEM

COND I TION/MALFUNCTION?

PHAS

E A

RULING

CUES/NOTES/COMMENTS

12=-30

12-31

LOSS OF ONE FUEL
CELL (OUTPUT
LESS THAN 5 AMPS)

LOSS OF TWO FUEL
CELLS (OUTPUT
LESS THAN 5 AMPS
EACH)

LAUNCH

'POWERED
'DESCENT
'

'ALL

' SPE

CIFIC MISSION RULES !

'
TAe
[
[
'Be

T T T T N R I B R
>
-

CONTINUE MISSION

NO=GO FOR TLI

le OPEN CIRCUIT FUEL
CELLe

2+ RECONFIGURE
REMAINING TWO.FUEL
CELLS TO ONE FUEL CELL
ONLY PER MAIN BUSs

3s IF FUEL CELL CANNOT
BE RESTOREDs PERFORM
SHUTDOWN e

BASED ON THE FA[LURE
MODEs CONSIDERATION
WILL BE GIVEN TO
CONTINUING WITH
NOMINAL MISSION

CONTINUE MISSION~-
CONTINUE MISSION

CONTINUE MISSION
AFTER 2 + 00 GET
PERFORM=m=

1« EDS AUTO/OFF TO
OFF e

2+ IF LOSS OF FC 1 AND
2y TIE BAT € TO MAIN
Ae

3¢ IF LOSS OF FC 2 AND
3y TIE BAT C TO MAIN
Be

4e IF LOSS OF FC 1 AND
3y TIE BAT C TO BOTH
MAIN BUSES.

CONTINUE MISSION=
NO GO FOR LUNAR STAY

ENTER NEXT BEST PTP
le CONNECT REMAINING
FUEL CELL TO BOTH
MAIN BUSES.

2+ PERFORM '!LOSS OF
TWO FC POWER DOwNe!'!

USSP I N R R S I A A B B B

Bels

) LM SYSTEMS MAY BE USED

SUPPLEMENT CSM POWERe

REF MALF PROC EPS 5

TO

Ces ONE ENTRY BATTERY MAY BE USED TO

SUPPLEMENT REMAINING FC FOR
ALIGNMENT PRIOR TO DEORBITe

G&N

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 11

FNL

5/16/69

CSM ELECTRICAL
POWER SYSTEM

FUEL CELLS
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

REV

ITEM

12-22

12-23

FUEL CELL MANAGEMENT

As FUEL CELL WILL BE ''SHUTDOWN'' FOR THE FOLLOWING===
le SUSTAINED CURRENT OUTPUT LESS THAN & AMPSs
24 FUEL CELL H2 LOOP 1S CONTAMINATED WITH KOHe
3. REACTANT LEAKAGE JEOPARDIZING MISSION DURATION.

Be FUEL CELL MAY BE ''OPEN CIRCUITED'!' FOR THE FOLLOWING===
le SKIN TEMP GREATER THAN 475 DEGe Fo
2. TCE TEMP GREATER THAN 22% DEGe Fo
3 FAILURE OF HZ PUMP OR GLYCOL PUMPs
ba VOLTAGE MANAGEMENT s

S FUEL CELL CANNOT BE PURGED AND TIME TO GO IS GREATER THAN PREDICTED FUEL
CELL LIFETIME.

Ce FUEL CELL 02 PURGES WILL BE DONE AT 12 HOUR INTERVALSe FUEL CELL H2 PURGES wikL BE DONE
48 HOUR INTERVALS.

Ds ADDITIONAL PURGES WILL BE INITIATED AS OPERATIONAL CONDITIONS DICTATEs

Es FUEL CELLS WILL NOT BE PURGED FOR CONFIRMED HIGH PH INDICATION.

Fe EACH HZ PURGE WILL NORMALLY BE PRECEDED BY 20 MINUTES OF H2 VENT HEATER OPERATIONe

Ge FC INLINE MEATERS WILL NORMALLY OPERATE IN '+AUTO!! CONTINUOUSLY.

He REACTANT VALVES MUST REMAIN OPEN AT ALL TIMES UNLESS THE FUEL CELL IS DECLARED FAILEDe

AT

le ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED TO MAINTAIN FC RAD OUT TEMP GREATER THAN
«40 DEGe IF CRYO BUDGET JEOPARDIZED OR RAD OUT TEMPS NOT MAINTAINED GREATER THAN =40 DEGy

FC RAD WILL BE PLACED IN EMERGENCY BYPASSe

Je ONE FUEL CELL MAY BE PURGED TO PRECLUDE VENTING OF CRYO TANKS OR FOR CRYO PRESSURE

MANAGEMENT. .

INVERTER MANAGE@ENT

INVERTERS MAY BE REMOVED FROM LINE FOR ANY OF THE FOLLOWING REASONS===
A INVERTER TEMP GREATER THAN 190 DEGe Fo
Be SPACECRAFT LOAD MANAGEMENT

RULE NUMBERS 12=24 THROUGH
12=29 ARE RESERVED

MISSION |JREV | DATE SECTION GROUP PAGE

APOLLO 11] & |7/3/69 | CSM ELECTRICAL | MANAGEMENT
12=3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 =~ CSM ELECTRICAL POWER SYSTEM

REV

ITEM

12=21

' SYSTEMS MANAGEMENT !

12=20 BUS MANAGEMENT

As

Be

Ce

De

Ee

ONE AND ONLY ONE FUEL CELL WILL BE TIED TO BOTH MAIN BUSES.

INVERTERS WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS 1 AND MAIN Bus B WILL
SUPPLY AC BUS 2.

MAIN BUS VOLTAGE WILL BE MAINTAINED GREATER THAN 2645 VDC AND LESS THAN 31 VDCe ONE FUEL
CELL MAY BE OPEN CIRCUITED FOR OPTIMUM VOLTAGE AND POWER MANAGEMENT.

THE BATTERY CHARGE WILL BE USED TO CMECK OUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSES)
AFTER ALL EQUIPMENT AND POWER SOURCES HAVE BEEN REMOVED FROM BUS»

MINIMUM MAIN BUS VOLTAGE WILL BE MAINTAINED TO BE COMPATABLE WITH ONLINE OPERATION
EQUIPMENT

le  SPS 2445
2« PGNS 2540
30 AUTO SM=RCS 2240
4e  AUTO CM=RCS 2140

Ss DIRECT SM=RCS 2140

6 DIRECT CM=RCS 1740

Te INVERTERS 1940

BATTERY MANAGEMENT

A

Be

Ce

De

Es

Fe

G

BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FROM T=75 SECONDS TO INSERTION.

BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FOR SPS MANEUVERS. BATTERY ¢
WILL BE ROTATED TO MAINTAIN BATTERY BALANGE IN THE EVENT THE BATTERY CHARGER FAILSs

BATTERY CHARGING WILL BE TERMINATED FOR ONE OF THE FOLLOWINGs WHICHEVER OCCURS FIRST===

le INTEGRATED AMP=HOURS INTO BATTERY BY CHARGER EQUALS INTEGRATED AMP=~HOURS OUT
OF BATTERY BY LOADSe

2, WHEN BATTERY CHARGER VOLTAGE AS INDICATED BY BATTERY BUS VOLTAGE INCREASES
TO 3945 VDCe

THREE BATTERIES wILL BE TIED TO THE MAIN BUSES FOR DEORBIT MANEUVER AND ENTRYe

BATTERIES ARE CONSIDERED TO HAVE 40 AMP=HR CAPABILITY INFLIGHT AND 45 AMP=HR CAPABILITY FOR
POSTLANDING.

A SINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE USED EXCEPT DURING DEORBITs ENTRY AND
POSTLANDING

BATTERY VENT VALVE WILL REMAIN CLOSED UNLESS MANIFOLD PRESSURE IS GREATER THAN 6 PSIAs
VENTING OPERATION WILL BE ALLOWED TQ TROUBLESHOOT A SUSPECTED FROZEN DUMP.

MISSION JREV | DATE SECTION GROVP PAGE
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POWER SYSTEM 12~2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CsM ELECTRICAL POWER SYSTEM

REV

ITEM

12=1

12=2

12-3

12=4

12=%

12=6

12=7

12=8

! GENERAL !
LAUNCH
Ao 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.

Be 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.

POWERED DESCENT

THERE ARE NO EPS FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED EXCEPT FOR LOSS OF
THREE FUEL CELLSe

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 75 TO 90 AMPS (WITHOUT BATTERY
SUPPLEMENT EXCEPT DURING SPS DELTA V'S} AND THREE GOOD ENTRY BATTERIES REMAINe

BATTERY 1S CONSIDERED FAILED [Fe=~=

As  OQUTPUT IS LESS THAN 3 AMPS WHEN CONNECTED TO A MAIN BUS DURING SPS MANEUVERS
(NOMINAL TOTAL BATTERY CURRENT FQOR SPS NAMEUVERS 1S 20 +/= 2 AMPS).

Be SUSTAINED BATTERY CHARGER OQUTPUT IS GREATER THAN 240 AMPS AND ALL LOADS
REMOVED .

AN AC BUS 1S CONSIDERED FAILED IF ANY TWO PHASES CANNOT BE MAINTAINED GREATER THAN 95 VOLTS.

AN INVERTER 1S CONSIDERED FAILED ]Few=w
Ae OUTPUT VOLTAGE ON ANY PHASE 1S GREATER THAN 130 VACe
Be OUTPUT VOLTAGE ON ANY TWO PHASES IS LESS THAN 95 VACs

FUEL CELL IS CONSIDERED FAILED FOR MISSION PLANNING [F===

Ae FUEL CELL CANNOT SUPPLY SUFFICIENT POWER TO MEET 1TS OWN PARASITIC LOADS (5
AMPS PLUS INLINE HEATER POWER AS REQUIRED).

Be FUEL CELL HZ LOOP 1S CONTAMINATED WITH KOHe
Ce REGULATED H2 PRESSURE 1S LESS THAN 367 PSIA (CORRESPONDS TO N2 PRESSURE

SHIFT DOWN TO 2842 PSIA FOR CRITICAL OPERATION= LOWER N2 PRESSURE CAN BE
MANAGED BY TURNING OFF H20 TANK PRESSURE).

ThI MINIMUM PURGE CAPABILITY 1S BOTH OXYGEN AND HYODROGEN ON ONE FUEL CELL AND AT LEAST OXYGEN ON
ONE OTHER FUEL CELLe

RULE NUMBERS 12=9 THROUGH
12=19 ARE RESERVEDe

MISSION REV_]DATE SECTION GROUP PAGE
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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

DEGRADED FUEL CELLS='LAUNCH

1
t
t

(]
1
]
12=34 "As CONTINUE MISSION= '
{UNABLE TO SUPPORT ! ' '
NORMAL DRIFTING ' ' '
FLIGHT LOADS = SCS &' ' '
GG6N POWERED DOWN=  'POWERED 'Bels PDI TO LO GATE = !
AND MAINTAIN MN BUS !DESCENT ! ENTER NEXT BEST PTP. !
VOLTAGE GREATER ' RETAIN LM DESCENT '
THAN 2645 VDC ' ' STAGE FOR TEl IF !
' ' POSSIBLEs '
) ] 1
' ' 2, LO GATE TO TD =~ !
! | CONTINUE MISSIONe '
' ] NO GO FOR LUNAR STAYs !
) 1
"ALL 'Co ENTER NEXT BEST PTP=
'
' ] ]
' (] '
L} (] 1
RULE NUMBERS 12=35 ! ! '
THROUGH 12-39 ARE ' ' '
RESERVED ' ' !
[} [} 1)
1) L )
‘ ] 1)
L] ) +
[} ] '
12=40] L.OSS OF ONE ENTRY  'LAUNCH  'Ae CONTINUE MISSION !
BATTERY (OUTPUT ! ' !
LESS THAN 3 AMPS ! ' !
WHEN TIED TO MAIN ! ' '
BUS) ! ' 1, EDS AUTO/OFF TO '
! ' OFF s '
t ' ]
' ' 24 IF LOSS OF BAT As !
' ' TIE BAT C TO MAIN !
' (] As 1
1 (] 1
' ' 3, IF LOSS OF BAT B !
' ' TIE BAT C TO MAIN Be '
] [ ]
'EO 'Bs NO=GO FOR TLi 't 8, IF LOST DURING SPS MANEUVERs
' ' ! CONTINUE ON REMAINING BATTERYs
1001 'Co CONTINUE MISSION= '
"ALL 1Dy BASED ON FAILURE MODEs '
' ' CONSIDERATION WILL BE
' ' GIVEN TO CONTINUING '
' ' NOMINAL MISSIONs !
t ] ]
1 ] ]
' [) '
t 1} 1)
12=41| LOSS OF TWO ENTRY  'LAUNCH  'Ae CONTINUE MISSION !
BATTERIES (OUTPUT ! ' '
LESS THAN 3 AMPS ! ' '
EACH WHEN CONNECTED ' ' 1., EDS AUTO/OFF TO '
TO MAIN BUS) ' ' OFF. '
1 1
J ' 24 ENTER 2=1 POWERED
! ' DOWNe '
t [} ]
D01 18, ENTER NEXT BEST PTP= !
' » NO GO FOR PDI '
] ) ]
'POWERED 'Cs CONTINUE MISSION= '
IDESCENT '  NO GO FOR LUNAR STAY !
1 . 1 . '
1ALL 1Ds ENTER NEXT BEST PTP " Dy IF LOSS DURING SPS MANEUVERS
' ' * ATTEMPT TO TIE BATTERY C TO BOTH
' "t USE ONE BATTERY ENTRY ' MAINS.
' *  PROCEDUREs '
missioN |rev |oaTE  Isection GROWP PAGE
apoLLo 11| eNL|8/16/69]csM ELECTRICAL |BATTERIES/
POWER SYSTEM CHARGER 128




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

REV] ITEM CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

' '
' [ [
' '
12=42] LOSS OF BATTERY 'EOQ 'As CONTINUE MISSION
CHARGER ' ! ROTATE BATTERY € FOR
ot ' BURNS TO MAINTAIN
! ' BALANCED BATTERIES

REF MALF PROC EPS=5

'TLC 'Bs NO=-GO FOR LOI

! ! IF SUM OF TWO LOWEST
ENTRY BATTERIES

LESS THAN 50 AMP HRS.

Ce NO=GO FOR UNDOCK
IF SUM OF TWO LOWEST
ENTRY BATTERIES
LESS THAN 44 AMP HRe

RULE NUMBERS 12=43
THROUGH 12=49 ARE
RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11 B | 7/3769 | CSM ELECTRICAL BATTERIES/
POWER SYSTEM CHARGER 12=7




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

REV] ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
1] ¥ ]
) 1 L
. ) ] ]
12=50] MAIN BUS TIE MOTOR ! ' '
SWITCH FAILURES ' ' '
] ] t
As ONE MOTOR SWITCH 'LAUNCH 'Aele CONTINUE MISSION '
FAILS OPEN ! ' '
' ' (A) IF MOTOR SW !
! ' A/C TIE BAT o
' ' C TO MAIN '
' ' BUS As '
[} ] 1]
' ' {B) IF MOTOR SW B/C !
' ' TIE BAT € TO '
' ' MAIN BUS Be '
t t t
YALL ' 2¢ CONTINUE MISSION ' Ae2e BATTERIES MUST BE CHARGED
' ' CLOSE ALTERNATE ! THROUGH OPEN MOTOR SWe LEAVE BAT
! ' MOTOR SW AND USE * RLY CB CLOSED FOR CHARGINGs
' ' MAIN BUS TIE CB'S '
' ! AS MOTOR SWITCHESs !
] (] ]
] 1 ]
Be ONE OR BOTH VALL 'Be CONTINUE MISSION '
MOTOR SW FAILED ' ' USE CB'S AS MOTOR ' )
CLOSED ' ' SWITCHES ! Be IF BOTH MOTOR SWITCHES FAIL
' ' ' CLOSEDy BATTERIES CANNCT BE CHARGED.
] 1 ]
] ] 1
) ) ]
t ) ]
] 1 [}
12-51 | MAIN BUS SHORTED ' ' '
CAUSING FUEL CELL ¢ ¢ N
REVERSE CURRENT ! ! !
DISCONNECT ' ' !
1 [} t
Ae FUEL CELL 2 'LAUNCH tAely CONTINUE MISSION ' Asle GREATER THAN 85 AMPS SHORT ON
DISCONNECTS FROM ! ' ! MAIN 8 WILL CAUSE REVERSE DISCONNECT
MAIN A ' ' ' DURING LAUNCH
' ' (A} PLACE EDS !
' ' AUTO/OFF TO OFFs ! MALF EPS=3,
[} 1 1
' ! (B) F/C 2 TO BUS A !
' ' ONLY . '
] ] ]
' ' (C} TIE BAT C TO '
' ! MAIN Ao !
' [] 1)
¢ ' (D) INVERTER 3 TO AC !
! ' BUS 29 MAIN Ae '
t ] )
' ! {E) POWER DOWN MAIN '
' ' BUS B '
] ] t
'DO1 'Ae2e ENTER NEXT BEST PTP~ !
' ' NO GO FOR PDI! '
' 1 )
'"POWERED 'Ae34 CONTINUE MISSION= '
'DESCENT ! NO GO FOR LUNAR STAY !
] 1 )
TALL tAeb4e ENTER NEXT BEST PTP ' Ashe REF MALF PROC EPS 5SR-1
! ' IF BUS NOT RESTORED !
' 1 ]
¢ ' POWER DOWN MAIN BUS ¢
' ! Be '
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11]FNL |5/16/769|CSM ELECTRICAL |DC
POWER SYSTEM DISTRIBUTION {12~8




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

REV

ITEM

CONDITION/MALFUNCTION®

PHASE ¢

RULING

t CUES/NOTES/COMMENTS

12=51
CONT

Be FUEL CELL 2
DISCONNECTS FROM

MAIN B

O L T T T T N I P

'POWERED
'DESCENT
'

LAUNCH

ool

VALL

: '
Ce MAIN BUS SHORTED

'LAUNCH

GREATER THAN 25 AMPS'DO1

AND FUEL CELLS '
CANNOT BE '
DISCONNECTED FROM '
SHORTED BUSe :

[

]
TBele

Colse
24

.- E o W e m e m wm e e e W W WM m e m T W oA e ee mem ® e e W ® W e Emee®e®a®aeee" -

CONTINUE MISSION

(A) PLACE EDS
AUTO/CFF. TO OFFe

{(8) FC 2 TO BUS B
ONLY

{C) TIE BAT C TQ
MAIN BUS Bs

(D)
BUS 1

INVERTER 3 TO AC
MAIN B,

(E} POWER DOWN MAIN
BUS A,

(F} TvC GIMBAL ORIVE
(PrY)=2,

(G) GIMBAL MOTOR
CONTROL (YAW 24
PITCH 2) BAT B OPEN
FOLLOWING GIMBAL
MOTOR TURN ON.

ENTER NEXT BEST PTP=
NO GO FOR PDI

CONTINUE MISSION=
NO GO FOR LUNAR STAY

ENTER NEXT BEST PTP
IF BUS NOT RESTORED.

POWER DOWN MAIN BUS
A

ABORT

ENTER NEXT BEST PTP IF

MN BUS NOT RESTORED=

NO GO FOR PDI+ RETAIN
LM -DESCENT STAGE FOR

TEIL

Belse GREATER THAN 79 AMPS SHORT ON
MAIN A WILL CAUSE REVERSE DISCONNECT
DURING LAUNCH

Cele FAILURE OF MOTOR SWITCH TO
DISCONNECT FROM SHORTED BUS
INDICATED BY FC SHORTED 8US
GRAYe

T/8

1 POWERED 34 CONTINUE MISSION-
'DESCENT NO GO FOR LUNAR STAY
' IF MN BUS NOT
' RESTORED
.
TALL 4o ENTER NEXT BEST PTP Co4s IF FUEL CELL FEED CIRCUITRY
' 1F MAIN BUS NOT SHORTED»s CLOSE FC REACTANT VALVES.
' - RESTOREDe
MIsSION [REv |DATE | section GROUP PAGE
APOLLO 11]FNL |5/16/69]|CcSM ELECTRICAL |DC
POWER SYSTEM DISTRIBUTION [12=9




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

REV] ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
L t ]
t L} )
1 1 1
12~52 | A« BATTERY BUS TLAUNCH  'Aele CONTINUE MISSION ! Asle GREATER THAN 22 AMPS WILL CAUSE
SHORTED IS GREATER ! ' * BATTERY BUS VOLTAGE TO BE GREATER
THAN 3 AMPS ' ' ' THAN OR EQUAL TO MAIN BUS YOLTAGE.
! ! {A) PLACE EDS '
' ' AUTO/OFF TO OFFs '
1 ] ]
t ' (B) OPEN ASSOCIATED !
! ' MAIN BUS TO BAT BUS '
' ! CBe '
H ] $
' ' (C) TIE BAT C TO '
' ' ASSOCIATED MAIN '
! ' BUS, ¢
] [} ]
'po1 ' 24 ENTER NEXT BEST PTP= !
' ' NO GO FOR PDI t
' ' RETAIN LM DESCENT '
' ! STAGE FOR TEI '
] ) 1
'POWERED ' 3+ CONTINUE MISSION= '
YDESCENT ! NO GO FOR LUNAR STAY !
] ] 1
TALL ! 44 ENTER NEXT BEST PTP ! As4e  REMOVE POWER FROM BUS» IF
' ' IF BUS NOT RESTORED ! SHORTED LESS THAN OR EQUAL TO 10
' ' ! AMPS. POWER BUS JUST PRIOR TO ENTRY
: ¢ : TO MAINTAIN SECS REDUNDANCY.
)
Bs BATTERY BUS YALL 18s CONTINUE MISSION t
SHORTED LESS THAN! ' REMOVE POWER FROM BUS '
5 AMPS ' ' EXCEPT FOR MANEUVERS '
t ' AND ENTRY '
t ] L]
+ ] ]
1 ] )
1 1 ]
] 1 L
12~53 | BATTERY RELAY BUS ! ' '
SHORTED ' t t
Ae SHORT GREATER TLAUNCH  'Asle CONTINUE MISSION '
THAN 240 AMPS ¢ ' '
tUNDOCKED/! 2+ CONTINUE MISSIONe ! As2e¢ UNDOCKING MAY BE PERFORMED.
D01/ t NO GO FOR LUNAR STAY ¢ - Coe
tPOWERED ¢ '
'DESCENT ! '
'ALL ' 3+ ENTER NEXT BEST PTP ! As3e REF MALF PROC EPS=~SSR=2
' ' OPEN BATTERY BUS TO !
! ! BATTERY RELAY BUS '
1 ] CB‘S. [}
] ' ]
Bs SHORT LESS THAN 'ALL "BeCONTINUE MISSION t Be PLACE BATTERY A ONLY TO BAT
240 AMPS ' ' ' RELAY BUS AND CHARGE BAT B
' ' ' CONTINUQUSLY WITH BAT B POWER ENTRY
' ! ' AND POST LANDING CB OPENe CONSIDER
! ' ' BATTERY CHARGER LOST FOR MISSION
' : ' PLANNINGe MALF EPS SSR=2
) [ ] .
] 1 ]
t ] []
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11] A |6/20/69]CSM ELECTRICAL [DC
DISTRIBUTION [12-10




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

CONDITION/MALFUNCTION' PHASE ! u ! CUES/NOTES/COMM
Rev] iTEM D v HAS RULING UES/NOTES/COMMENTS

1 1] 1
t 1) ]
L] ¢ )
12541 A4 LOSS OF ONE 'LAUNCH  'Aels CONTINUE MISSION ’
BATTERY BUS» MAIN' ' '
BUSs (UNABLE TO 'DOI ' 24 ENTER NEXT BEST PTP= !
POWER BUS) ' ' NO GG FOR PDIe RETAIN !
' ' LM DESCENT STAGE '
' ' FOR TEls '
' ] )
'POWERED ' 34 CONTINUE MISSION~ '
'DESCENT ¢ NO GO FOR LUNAR STAY !
) ] [}
TALL ' 4, ENTER NEXT BEST PTP !
' ] 1
Be LOSS OF BATTERY 'LAUNCH  'Bele CONTINUE MISSION ’
RELAY BUS (UNABLE' ' '

TO POWER BUS "UNDOCKED/' 2e CONTINUE MISSION ! Be2e UNDOCKING MAY BE PERFORMED
D01/ ' NO GO FOR LUNAR STAY !
'POWERED ¢ '
IDESCENT ! '
' + t
TALL ' 3. ENTER NEXT BEST PTP, !
' 1) [}
' ] L]
' ] '
¢ ' 1
RULE NUMBERS 12-55 ! ! '
THROUGH 12-59 ARE ! ' '

misstoNn |rRev [pate  |secTIion GROUP PAGE
APOLLO 11] A Jes20/69fcsM ELECTRICAL |DC
DISTRIBUTION [l2=11




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 ~ CSM ELECTRICAL POWER SYSTEM

REV] ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
| A L] L
L ¢ l '
' [} $
12=-60 | LOSS OF TWO 'LAUNCH 'As CONTINUE MISSION ' As REF MALF PROC
INVERTERS ' ! '
'DOI 'Bs ENTER NEXT BEST PTP= * PLACE REMAINING INVERTER ON BOTH AC
! ' NO GO FOR PDle RETAIN LM' BUSES,
' ' DESCENT STAGE FOR TEI !
' K ]
'POWERED !'Ce CONTINUE MISSION- '
:DESCENT ' NO GO FOR LUNAR STAY !
t U
'ALL 'De ENTER NEXT BEST PTP ' De CONSIDERATION WILL BE GIVEN TO
! ! : RETAINING LM FOR SYSTEM BACKUPs
' '
' t ]
' ' !
¢ ' '
' [ ¢
12=61 | LOSS OF ONE AC BUS 'LAUNCH  'As COMTINUE MISSION '
(TWO PHASES CANNOT ! ! !
BE MAINTAINED 'DO1I 'Be ENTER NEXT BEST PTP- !
GREATER THAN 95 vAC)' ' NO GO FOR PDle RETAIN LM!
! ' DESCENT STAGE FOR TEI! '
' ' '
'POWERED 'Ce CONTINUE MISSION=- '
'DESCENT ' NO GO FOR LUNAR STAY !
t [ '
:ALL 'De ENTER NEXT BEST PTP ' De REF MALF PROC EPS-~1
' t
' 1) '
' ] t
1 ] 1
' ' '
12~62 | LOSS OF BOTH AC 'LAUNCH  'As ABORT MODE I OR MODE ' As  REF MR===
BUSES ! vl !
+ ] 1
' ' 1e OPEN DIRECT 02 FOR !
' !t SUIT VENTILATION !
' 1 1
' ' 2¢ IF AFTER MODE Il ! Ae2e INITIATE CONTINUOUS FC H2
' ' ENTER PTP 2=1. ' PURGE FOR COOLINGs
' [ 1 :
'POWERED 'Be CONTINUE MISSION= !
'DESCENT ! ‘ '
' ' '
YALL 'Co: ENTER NEXT BEST PTP OR ' Cele USE LM SYSTEMS (IF AVAILABLE)
: ' ATP ! FOR AC POWERED FUNCTIONS TO ENTRYs
] '
' ' IF SUITEDs REMOVE ' 2+ FOR CSM ONLY» ENTER WITHIN 1=~1/2
' ' HELMET AND GLOVESe ! HOURSe INITIATE CONTINUOUS FC H2
! ' IF TIME PERMITS, ' PURGE FOR COOLINGs
' ! REMOVE SUITSe IF CABIN !
! ' DEPRESSURIZED» USE !
! ' DIRECT 02 UNTIL CABIN !
: ' 1S REPRESSURIZED. '
' '
t . t
J ] ]
! 1 1
RULE NUMBERS 12-63 ' ! N
THROUGH 12=69 ARE ' ' !
RESERVED ' ' !
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11|FNL |5/16/69}CSM ELECTRICAL [AC
POWER SYSTEM DISTRIBUTION. |12-=12




NASA - Manned Spacecraft Center

MISSION RULE

S

SECTION 12 =~ ¢SM ELECTRICAL POWER SYSTEM = CONCLUDED

REV] ITEM
! INSTRUMENTATION REQUIREMENTS !
MISSION RULE
12=70 |MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
AC BUS 1 PHASE A VAC  CCO200vV METER SEPARATE HIGHLY DESIRABLE
AC BUS 1 PHASE B VAC  =m=m=== METER ~mewsevacse  HIGHLY DESIRABLE 12=5s6s61
AC BUS 1 PHASE C VAC  ===w=aue= METER mesm—mmeese  HIGHLY DESIRABLE
COMMON '
METER
AC BUS 2 PHASE A VAC  CC0203V METER SEPARATE HIGHLY DESIRABLE
AC BUS 2 PHASE B VAC  w==m=w= METER ——mmceeasee  HIGHLY DESIRABLE 12=546+61
AC BUS 2 PHASE C VAC  ===ew=a METER c=mmeseceee  HIGHLY DESIRABLE
MAIN BUS A VDC CC0206V METER SEPARATE 10F 2 12=32152+20C
MAIN BUS B VDC €C0207V METER SEPARATE MANDATORY 12=22
BAT BUS A VDC CC0210V METER SEPARATE HIGHLY DESIRABLE
BAT BUS B VDC €CO211v METER SEPARATE HIGHLY DESIRABLE
BAT RELAY BUS VDC CC0232v  METER SEPARATE HIGHLY DESIRABLE
BAT A CURRENT €C0222C METER COMMON
BAT B CURRENT €C0223C METER COMMON 2 OF 3 MANDATORY 124533540941
BAT C CURRENT €C0224C METER COMMON
FC 1 CURRENT SC2113C METER COMMON
FC 1 02 FLO SC2141R METER COMMON 1 OF 3 MANDATORY 12-7+31132433,
FC 1 M2 FLO $C2139R METER COMMON 22A
FC 2 CURRENT §C2114C METER COMMON
FC 2 02 FLO SC2142R METER COMMON 1 OF 3 MANDATORY 12=7+31s32+33)
FC 2 H2 FLO $C2140R METER COMMON 224
FC 3 CURRENT $C2115C METER COMMON
FC 3 02 FLO $C2144R  METER COMMON 1 OF 3 MANDATORY 127931932133
FC 3 H2 FLO $C2141R METER COMMON _ 22A
BAT CHARGER CURRENT $C0215C METER COMMON HIGHLY DESIRABLE
FC 1 SKIN TEMP $C2084T METER COMMON HIGHLY DESIRABLE
FC 2 SKIN TEMP §C2085T METER COMMON HIGHLY DESIRABLE 12=228
FC 3 SKIN TEMP §C2086T METER COMMON HIGHLY DESIRABLE
FC 1 COND TEMP $C2081T METER COMMON HIGHLY DESIRABLE
FC 2 COND TEMP §C2082T METER COMMON HIGHLY DESIRABLE 12-228
FC 3 COND TEMP SC2083T METER COMMON HIGHLY DESIRABLE
FC 1 RAD OUT TEMP §C2087T METER COMMON HIGHLY DESIRABLE
FC 2 RAD OUT TEMP §C2088T METER COMMON HIGHLY DESIRABLE 12-221
FC 3 RAD OUT TEMP $C2089T METER COMMON HIGHLY DESIRABLE
BAT MANIFOLD PRESS acmem—e  METER ————— HIGHLY DESIRABLE ===o=—-
INV 1 TEMP CCOLTST  MCWS COMMON HIGHLY DESIRABLE =msmwae-
INV 2 TEMP CCO176T MCWS COMMON HIGHLY DESIRABLE mwmewmww
INV 3 TEMP CCO1TTT MCWS COMMON HIGHLY DESIRABLE =wmme=ws
FC 1 PH $C2160X TALKBACK COMMON MIGHLY DESIRABLE
FC 2 PH $C2161X TALKBACK COMMON HIGHLY DESIRABLE 12=22E
FC 3 PM §C2162X TALKBACK COMMON HIGHLY DESIRABLE
NOTE=w== USE BAT C IN LIEU OF BATTERY WITH LOST INST
MISSION [REV |DATE SECTION GROUP PAGE
APOLLO 11|FNL |s/16/69)CSM ELECTRICAL {INSTR REG

POWER SYSTEM
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NASA - Manned Spacecraft Center
MISSION RULES

REV

ITEM

13=1

13=3

13-4

13=5

13=6

13=7

SECTION 13 = DOCKING AND UMBILICAL

o >

! GENERAL !

THREE GOOD DOCKING RING LATCHES 120 DEGs APART ARE REWUIRED FOR AN IVTe

RULE 13=~2 1S RESERVED,

DOCKED $PS OR DPS BURNS REQUIRE AT LEAST NINE GOOD OOCKING RING LATCHESe

MANNED UNDOCKING OPERATIONS WILL BE TERMINATED FOR ANY FAILURE OF A DOCKING RING LATCH TO
RELEASEs NO ATTEMPT WILL BE MADE TO DISASSEMBLE A DOCKING RING LATCHMe

WITH FAILURE OF THE CSM FOWARD HATCH PRIMARY LOCK/UNLOCKED MECHANISMs THE NOMINAL MISSION WILL
BE PERFORMED USING THE SECONDARY LOCK/UNLOCK MECHANISMs

LOSS OF VISUAL DOCKING AIDS (COAS AND TARGETS) WILL NOT INHIBIT DOCKING AND UNDOGCKINGs

IF THE DOCKING PROBE FAILS TO INDICATE EXTENSION OR IF BOTH TALK BACK INDICATORS* ARE BARBER
POLEs TD&E WILL BE ATTEMRTEDS

*NOTE=~~THE ONLY DOCKING PROBE INSTRUMENTATION CONSISTS OF TWO TALK BACK INDICATORS IN THE CSMe

RULE NUMBERS 13=8 THROUGH
13=10 ARE RESERVED

MISSION REV JDATE SECTION GROUP PAGE

APOLLO 11] B 7/3/69 |DOCKING AND MANAGEMENT
UMBILICAL 13=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 = DOCKING AND UMBILICAL

REV

ITEM

13-11

13=-12

13=13

13=14

' MANAGEMENT !

—— e e o o e o o o o 0 0

FOR MISFIRE OF A DOCKING RETRACT SQUIB»s THE REMAINING SWUIB IN THE SAME SYSTEM WiLL BE WSED TO
ATTEMPT COMPLETION OF DOCKINGs TWO NITROGEN BOTTLES REMAINING ARE NORMALLY REQUIRED TO ALLOW
UNDOCKING==HOWEVERs BASED ON THE FAILURE MODE» CONSIDERATION WILL BE GIVEN TO UNDOCKING WITH ONE
NITROGEN BOTTLE REMAINING IN AN OPERABLE SYSTEM.

THE CM FORWARD AND LM UPPER MATCH NORMALLY WILL BE INSTALLED FOR ANY TYPE OF MANEWVER OR
DOCKINGs

DURING OPERATIONS WHEN CM/LM DOCKED STATUS IS MAINTAINED BY PROBE PRELOAD ONLY (DOCKING LATCHES
COCKED) CM/LM THRUSTER ACTIVITY ABOUT CM/LM X=AXIS IS LIMITED AS FOLLOWS===

TUNNEL PRESSURE PSIA COMBINED CM/LM ACTIVE THRUSTERS

GREATER THAN 145 PSIA INHIBIT ALL CSM ROLL AND LM YAW CONTROL
BETWEEN O AND 1¢5 PSIA NO MORE THAN 2 JETTS
0 PSIA NO MORE THAN 4 JETTS

LOW PROBE TEMPERATURE WILL NOT INHIBIT DOCKING ATTEMPTS.

RULE NUMBERS 13=15 THROUGH
13=19 ARE RESERVEDs

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11] B 7/3/65 JDOCKING AND MANAGEMENT
UMBILICAL 13=2
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MISSION RULES

SECTION 13 ~ DOCKING AND UMBILICAL

REV] ITEM JCONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
1 1] '
] ] ]
] 4 ]
¢ SPECIFIC MISSION RULES !
t ) ' -
13=20| FAILURE TO ACHIEVE 'DOCKED YCONTINYE MISSION = ' s NOMINAL MISSION MAY BE PERFORMED
OR MAINTAIN POWER ' t ! BECAUSE ECA THERMAL CONSTRAINTS WILL
TO X=LUNAR BUS ¢ *le INSURE LM DESCENT ! NOT BE VIOLATED WITH DESCENT ECA
LOADS FROM (SM ! ! BATTERY LOW VOLTAGE ' CIRCUIT BREAKERS OPENe OVER CURRENT
* ! TAPS = ON ! PROTECTIONs HOWEVERs 1S LOST WUNTIL
' ' : ' THESE CIRCUIT BREAKERS ARE CLOSED.
s '2¢ OPEN LM CB (11) & CB ! EXTRA DESCENT AMP HOURS USED MAY
' ' (16) EPS=~==DES ECA ' AFFECT LUNAR STAY TIME.
' ' CIRCUIT BREAKERS WITHIN !
! ' 6 HOURS OF THE TIME THE !
! ! DESCENT BATTERIES WERE !
' ' TURNED ONs !
t ] )
' *3e CLOSE LM CB (11) & CB !
' ' (16) EPS===DES ECA '
; ' CIRCUIT BREAKERS AT !
' ' FIRST PLANNED MANNING. ¢
] ) )
] ] ]
) 1 i
) 1 1
13«21 | FAILURE TO ACHIEVE 'TDS&E 'PERFORM CSM/LM FINAL SEP ' S~IVB/LM SEP CANNOT BE ACHIEVED
S=1vB/LM SEPARATION ! ! * WITHOUT MATING AT LEAST ONE
OR FAILURE TO MATE ! ' ! UMBILICAL.
LM UMBILICALS (P23 ¢ ' '
AND P24) ' ! ' POWER CAN BE SWITCHED AND MAINTAINED
' ' ' WITH EITHER PLUGe
) 1) ]
1) ’ ]
t ' ]
] ] ]
13=22 | FAILURE TO ACHIEVE 'DOCKED  'MUST PERFORM NORMAL '
CSM/LM FINAL ' 'UNDOCKING !
SEPARATION ! ' ¢
] ] ]
' 'As RETRIEVE PROBE AND !
' ¢ DROGUE AND INSTALL. !
[] r T ' !
| 18s AFTER UNDOCKINGs i
¢ ! DEPRESS CSM AND '
' ' JETTISON PROBE ¢
! ' OVERBOARDs '
) ' )
t ] L
] t ]
t ] '
L ) 1
13=23 1 FAILURE TO INDICATE 'TDGE 'As CONTINUE MISSION ¢ DOCKING RING TUNNEL STRUCTURE DAMAGE
DOCKING PROBE EXTEND' ' ATTEMPT TD&E ' MAY OCCUR TO THE EXTENT THAT TUNNEL
OR BOTH TALK BACK ! ' ' PRESSURE CAN NOT BE MAINTAINED,
INDICATORS ARE ! ' '
BARBER POLE. 'UNDOCKED 'Be CONTINUE MISSION '
' ' ATTEMPT DOCKING '
1 1] ]
] ] ]
) L t
) ' ‘
L} 1 )
13~24 | CANNOT REMOVE CSM  'TDGE 'Ae PERFORM CSM/LM FINAL '
FORWARD HATCH ' t  SEP '
4 ] L}
'DOCKED  *Be PERFORM CSM/LM FINAL '
' ' SEP '
t ] )
' ' IF_LM MANNEDs PERFORM !
' ' EVT TO CSMe '
) 1 ] )
] L )
L L 1]
t 1 +
MISSION REV JDATE SECTION GROUP PAGE
APOLLO 11] A 6/20/69 |JDOCKING AND SPECIFIC
UMBILICAL 13=3
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MISSION RULES

SECTION 13 = DOCKING AND UMBILICAL
REV |TEAA CONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
N ) ] L]
v 1 ) ]
' * [
13=25] CANNOT REMOVE YDOCKED YCONTINUE MISSION ! SPS AND SM RCS MANEUVERS MAY BE
DOCKING ' ' ! PERFORMED
PROBEs LM DROGUE» ! ' '
AND/OR LM UPPER ¢ 'PERFORM EVT IF LM MANNED !
HATCH. ' ! '
t [ '
' [ '
t [ [
[} ) '
' t [
13=26 | FAILURE TO RELEASE 'DOCKED  'REDOCK '
CAPTURE LATCHES J ' '
t [} ]
[ [} '
' ' [
[] 1 '
. ' [} [
13227 ]| PRIMARY FORWARD YALL 'CONTINUE MISSION !
HATCH LOCK/UNLOCK ' ! '
MECHANISM ' ! '
INOPERATIVE ' ' :
(] 1
' ' 1
1 ' [
] [] v
] ) 1
13-28} FAILURE TO REINSTALL'TDGE YCONTINVE MISSION ! REF BACKUP PROCEDURES
CSM FORWARD HATCH  'DOCKED ! '
' ] L)
' ' ENTER IN SVUITS '
1 1 [}
' ' '
] ) t
t t '
13229 | FAILURE TO REINSTALL'DOCKED  'NO UNDOCKING '
PROBE AND/OR DROGUE ! t '
OR FAILURE TO CLOSE ! ! '
LM UPPER HATCH ' ! '
' t '
' [} '
' [} [
13 '
i i i
13-30] LOSS OF PRIMARY 'DOCKED *CONTINUE MISSION !
OR SECONDARY ' 'BASED ON FAILURE MODEs - '
DOCKING SYSTEM ' YCONSIDERATION WILL BE !
' 'GIVEN TO UNDOCKING WITH '
' TONE GN2 BOTTLE REMAINING '
! *IN AN OPERABLE SYSTEMe !
L] ] ]
MISSION REV ] DATE SECTION GROUVP PAGE
APOLLO 111 A 6/20/69] DOCKING AND SPECIFIC
UMBILICAL 13~4
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MISSION RULES
SECTION 14 =~ CSM SEQUENTIAL

REV

ITEM

l4=1

14=2

14=3

14=4

148

l4=8

' GENERAL !

LAUNCH

THERE ARE NO SEQUENTIAL MALFUNCTIONS FOR WHICH LAUNCH WILL BE TERMINATEDs

IF AN ENTRY BATTERY IS LOSTs THE EDS WILL BE FLOWN OPEN LOOP.

ALL MISSION PHASES EXCEPT LUNAR ORBIT
TO CONTINUE THE MISSIONs BOTH PYRO BUSES AND BOTH LOGIC BUSES ARE REQUIRED.

POWERED DESCENT

THERE ARE NO CSM SEQUENTIAL SYSTEM FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED

SEQUENTIAL LOGIC BUS 1S CONSIDERED FAILED (F=ew

Ao VOLTAGE IS LESS THAN 22 VDC AND UNABLE TO ACTIVATE RCS ENABLE AND/OR SLA SEP RELAYS
{CDO170X AND/OR CDO123X SYSTEM A» CDOl71X AND/OR CDO124X SYSTEM B)e

Be LOGIC BUS SHORTED GREATER THAN 10 AMPSe

PYRO BUS 1S CONSIDERED FAILED IFw=e
Ae SHORTED GREATER THAN 10 AMPS.

Be FAILURE TO PERFORM ANY SEQUENTIAL FUNCTION WITH SUSPECTED FAILED PYRO SYSTEMe

RULE NUMBERS 1l4=T THROUGH
l4=9 ARE RESERVED

MISSION |REV |DATE SECTION GROUP PAGE

APOLLO 11}FNL |5/16/69]CSM SEQUENTIAL GENERAL
. l4=1
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MISSION RULES
SECTION 14 = CSM SEQUENTIAL

REV

ITEM

14=10

' MANAGEMENT !

ARMING OF THE SEQUENTIAL SYSTEM WILL BE PERFORMED WHILE IN CONTACT WITH A GROUND TELEMETRY
SITEs THE FLIGHT CREW WILL ARM THE LOGIC BUSES AND STAND BY FOR A GO FROM THE GROUND TO PROCEED
WITH ARMING THE PYRO BUSESs

RULE NUMBERS 14=11 THROUGH
14=19 ARE RESERVED

MISSION ] REV | DATE SECTION GROUP PAGE

APOLLO 11} FNL | 5/16/69 CSM SEQUENTIAL MANAGEMENT
14=2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 = CSM SEQUENTIAL

REV

ITEM

CONDITION/MALFUNCTION!

PHASE. !

RULING

CUES/NOTES/COMMENTS

14=20

14~-21

SEQUENTIAL LOGIC BUS!
A OR B LESS THAN OR !
EQUAL TO 22 vDC AND !
UNABLE TO ACTIVATE !
RCS ENABLE AND/OR !
SLA SEP RELAYS '

PYRO BUS A OR B LESS'
THAN OR EQUAL TO 35 !

VD¢ !
'

THAN 10 AMPS
'

10 AMPS
]

0 VDC AND PYRO
BAT ONBOARD !
GREATER THAN 35 :

'LAUNCH
t

'EQ
'TLC
'

'LUNAR
'ORBIT/
‘LUNAR
'STAY
'

Ae SHORTED GREATER 'LAUNCH
[}
'E0
"TLC
1]
'LUNAR
'*ORBIT/

! LUNAR
'STAY
[

Bs SHORTED LESS THAN:ALL

Ce PYRO BUS TM READS'LAUNCH
'

!
1

' SPECIFIC MISSION RULES !

Asls

e ® e e e e e ® e e e e E we e e® wee®mEw e ee e @ mm™ e owowm o emEmEmeweoemew woaw w e e memmeaemm oo .. o=

Ae CONTINUE MISSION
ENTER 3=1 IF BUS NOT
RESTORED

Ce CONTINUE MISSION

Be TERMINATE OPERATIONS
ENTER NEXT BEST PTP IF
BUS NOT RESTORED

CONTINUE MISSION

2+ TERMINATE OPERATIONS

ENTER NEXT BEST PTP

3¢ CONTINUE MISSION

Bé CONTINUE MISSION

Cele CONTINUE MISSION

¢ COOLTOX AND/QR <CDO123X SYSTEM As
' CDOL171X AND/OR CDO124X SYSTEM B

Ae2e¢ USE BATTERY TIE FOR PYRO POWER
TO AFFECTED BUS

Be USE BATTERY TIE FOR PYRO POWER
TO AFFECTED BUS

a m w m e m meammm e ®oemm mmm e om s Emem ook em m e m W w e m e m m e w e w o ewowem owm e e o ow o

vDC

YALL 2¢ ATTEMPT FUNCTION Ce2e ASSUME PYRO BAT  VERIFIED
' USING GREATER THAN 35 VDC PRIOR TO ARMINGs
' SUSPECTED FAILED BUS IF ENTRY BAT USED IN LIEU OF PYRO
' ONLYme= i BAT» VOLTAGE SHOULD BE APPROXIMATELY
! = TO BAT BUS VOLTAGE.
' {A) IF FUNCTION
! NORMAL s CONTINUE
: MISSION
' (B) IF FUNCTION DOES
' NOT WORK
! NORMALLYs ENTER
: NEXT BEST PTP
]
L
L}

M1SSION _ JREV |DATE SECTION GROUP PAGE

APOLLO 11|FNL |5/16/69|CSM SEQUENTIAL |SPECIFIC

14=3




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 = CSM SEQUENTIAL

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

14=22

14=23

1424

14=25

TELEMETRY INDICATES
AN EDS VOTE INPUT 1y
2y OR 3

LET JETTISON MOTOR
DOES NOT FIRE

SMJC ACTIVATES
PREMATURELY

ACTIVATED CM RCS
PRESS LOGIC RELAYS.

LAUNCH

LAUNCH

Dol

'ALL
'

>
e
-

'CON
'

'
'
fAs
]
'
)

'Be
'

'
'
'
'
¢
[
[

'
TCON

VATTEMPT JETTISON PER CREW
'CHECKLIST EMERGENCY

PRO
'

]
¢
[}
A
¢
]
]

'POWERED 'Bs
:DESCENT :

t
1)

'Co
[

2
3

+
t
'
'
'
t
1
t
'
'
]
]
'
'
L)
'
1
1)
L)

CON
'

tAe
'

- e m= mem .. = o-

TINUE MISSION

IF ANY ENTRY BATTERY
LESS THAN 22 VvDC» EDS

AUTO/0FF SWITCHM

ALL ENTRY BATTERIES

GREATER THAN 22

CHECK CORRESPONDING

EDS
CB'S 1y 25 OR 3

TINUE MISSION
CEDURE
ENTER NEXT BEST

NO GO FOR PDIs
LM DESCENT STAG

CONTINUE MISSION=-

NO GO FOR LUNAR

ENTER NEXT BEST

le TERMINATE OPERATIONS

AND POWER DOW
AFFECTED MAIN

NOT ARM AFFECTED PYRQ

BUS

o« IF UNDOCKED»
CSM AND PERFO

CSM/LM FINAL SEP

o REPOWER AFFEC

BUS AFTER CM/SM SEP

TINVE MISSION
PRIOR TO CM RCS

PRESS===D0 NOT ARM

RESPECTIVE PYRO

(FOR BOTH INDICATIONS

PERFORM SLA SEP
SECS ARM CB'S O

AT CM RCS PRESS===ARM

RESPECTIVE PYRO

TO OFF
VO mm=

CLOSED

PTP=
RETAIN
E FOR TEI

STAY

pPTP

N
8USe DO

RETURN TO
RM

TED MAIN

BUS

WITH
PENs )

]
]
]
1]
[
(]
1
]
[]
'
]
'
¢
!
[}
1
1
]
[}
]
1
'
]
’
L]
(]
!
[}
'
'
'
]
[}
]
]
L]
1
.
i
[
]
]
'
]
]
]
]
'
[}
'
]
'
[}
[}
(]
]
1
t
1
'
]
'
]
(]
[
1
[}
]
BUS ¢
]
(]
1
1

PARAMETERS ARE CD0132Xs CDO135X»s AND
CDOLl34X RESPECTIVELYs

A BAT C VOLTAGE CAN ONLY BE
MONITORED ONBOARD

Cele USE GOOD SEQUENTIAL SYSTEM IF
IN CONTACT WITH MSFNs ARMING OF
LOGIC BUSES WILL INDICATE WHICH MAIN
BUS MUST BE POWERED DOWNe MAIN A IF
SYSTEM A CM/SM  SEPs "MAIN B IF
SYSTEM B CM/SM SEP EVENT 1s
ACTIVATED.

Ce2s USE GOOD SEQUENTIAL SYSTEM

CDO173X AND/OR CDO174X

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

FNL

5/16/69

CSM SEQUENTIAL

SPECIFIC

l4=4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 = CSM SEQUENTIAL

CONDITION/MALFUNCTION?

PHASE !

RULING

CUES/NOTES/COMMENTS

REV] ITEM
1 1 [}
y ] ] ]
14=26) ACTIVATED SLA DEPLOY'ALL CONTINUE MISSION t CD0123X AND/OR CDO124X
LOGIC RELAYS ' ¢ !
tAs PRIOR TO SLA SEP===DO !
' ' NOT ARM RESPECTIVE '
! ' PYRO BUS '
1 ] ¥
' 'Bs FOR SLA SEP=w==ARM !
! ' RESPECTIVE PYRO BUS '
¢ ! FIRST '
t L] +
] ' 1]
1 ] ]
] ' ]
t ] '
14=27| UNABLE TO PERFORM  *TLC *ENTER NEXT BEST PTP ¢ REF MR==w=
SLA SEPARATION ' ! !
) §
1 ) [}
[} 1) t
' ] ]
] (] 1)
14=28] LOST GROUND TO YALL YCONTINUE MISSION * ARMING SYSTEM WITH VOLTAGE GREATER
RESISTOR NETWORK ! 'DO NOT ARM AFFECTED ' THAN 18 VvDC MAY RESULT IN PERMANENT
FOR LOGIC OR PYRO ! 'SYSTEM UNTIL SEQ GO/NO=GO ' LOSS OF THAT PAM TRAINe
BUS VOLTS ' 'PRIOR TO ENTRY UNLESS '
MEASUREMENTS ' *OTHER PYRO SYSTEM FAILS. '
+ ] ]
[} ] [}
1 t ]
RULE NUMBERS 14=29 ! ' ¢
THROUGH 14=39 ARE ! ' '
RESERVEDs ! ¢ '
] ) )
14=40| ACTIVATED APEX ' LUNAR *Ae CONTINVE MISSION ! DETECTED AT SECS POWER UP (CDO230X
JETTISON LOGIC ‘ORBIT ‘DO NOT ARM PYRO BUSES ' AND CD023X)
RELAYS ' LUNAR 'UNTIL MALFUNCTION HAS !
'STAY 'BEEN ISOLATED '
] ' ‘
'ALL '8+ ENTER_ NEXT BEST PTP !
s DO NOT ARM  PYRO -BUsES- +
¢ 'UNTIL MALFUNTION '
' 'HAS BEEN ISOLATEDe '
t ) )
1) ] '
t ¢ 1
' [} )
' L} )
14=41] ACTIVATED DROGUE tLUNAR *Ae CONTINUE MISSION * MAY BE DETECTED AT ANY TIME (CE00O1X
CHUTE DEPLOY LOGIC ('ORBIT/  'DO NOT ARM PYRO BUSES * AND/OR CE0002X}
RELAYS 'LUNAR SUNTIL MALFUNCTION HAS ¢
'STAY 'BEEN ISOLATED '
) ) 1
:ALL :Bc ENTER NEXT BEST PTPs '.
' 'DO NOT ARM PYRO BUSES !
' 'UNTIL MALFUNCTION ¢
' THAS BEEN ISOLATEDa '
1 ' ]
1 1 ]
t (] t
] 1 [}
MISSION |REV [DATE SECTION GROUP PAGE
APOLLO 111 A ]6/20/69]CSM SEQUENTIAL | SPACIFIC
14=5




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 = CSM SEQUENTIAL

REV| ITEM FONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
‘ ' ' ]
' t 1) 1
) ] '
l4=42 | ACTIVATED PILOT TLUNAR  'As CONTINUE MISSION ' DETECTED AT SECS POWER UP PRIOR 10
CHUTE DEPLOY LOGIC 'ORBIT/- 'DO NOT ARM PYRO BUSES ! ENTRY (CE0003X AND/OR CE0004X) WITH
RELAYS 'LUNAR  'UNTIL MALFUNCTION HAS ' ELS ‘BAT A(B) CB CLOSED
TSTAY '*BEEN ISOLATED '
1] ' '
'ALL 'Be ENTER NEXT BEST PTP !
' DO NOT ARM PYRO BUSES '
' 'UNTIL MALFUNCTION HAS '
! 'BEEN ISOLATED '
¥ ) )
] ¥ ]
) 1 ]
' t 1
RULE NUMBERS 14=43 ! ' '
THROUGH 14=45 ARE ! ' '
RESERVED. ' ' '
MIsSION |Rev JoATE  [sEcTiON GROUP PAGE
APOLLO 11|FNL |5/16/69|csM SEQUENTIAL |sPecIFIC
14=5




NASA - Manned Spacecraft Center
MISSION RULES
SECTION 14 = CSM SEQUENTIAL = CONCLUDED

REV| ITEM
INSTRUMENTATION REQUIREMENTS
MISSION RUL
14=56 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

PYRO BUS A VOLTS CD0005V 1 OF 14=21
PYRO BUS B VOLTS €DO006Y 2 M T 14m21
SEQ LOGIC BUS A VOLTS  CDO200V ———— ———— HD 14=20
SEQ LOGIC BUS B VOLTS  ¢€D0201V “HD 14=20
APEX JET A . €D0230X HD 14=40
APEX JET B CD0231X HD 14=40
DROGUE DEPLOY A CE0001X HD 1441
DROGUE DEPLOY B CE0002X HD 14=41
PILOT CHUTE DEPLOY A CE0003X ' HD 14=42
PILOT CHUTE DEPLOY B CE0O04X ———— ———— HD 164=42
SLA SEP RELAY A CD0123X HD 14=26
RCS/5CS ACTIVATE A CDO170X HD ——
SLA SEP RELAY B CDO124X HD 14=26
RCS/SCS ACTIVATE 8 CDO1T1X ———— ————— HD ———
CM RCS PRESS SIG A CDO173X HD 14=25
CM RCS PRESS $iG B CDO174X HD 14=25
CM=SM SEP RELAY A €D0023X HD —
CM=SM SEP RELAY B CD0024X —— ————— HD ————
CREW ABORT A CDO130X HD ———
CREW ABORT B CDO131X HD ————
EDS ABORT VOTE 1 €D0132X HO 14=22
EDS ABORT VOTE 2 CDO133X ———— ———— HD 14=22
EDS ABORT VOTE 3 CDO134X HD 14=22
EDS ABORT A CDO135X HD ——
EDS ABORT B CDO136X ——— ——— HD —
MAIN CHUTE DISC A CEO0321X . HD ——
MAIN CHUTE DISC B CD0322X HD —————
EDS ABORT REQ A BS0080X HD ——
EDS ABORT REQ B BSO0B1X HD _ —m—
DOCKING PROBE TEMP €s0220T HD

CSM=LM LOCK RING CD1154X HD 19=23
SEP RELAY A

CSM=LM LOCK RING CD1155X . HD 19=23
SEP RELAY B

LM CURRENT $C2962C METER COMMON HD ———

MissioN |Rev |pate SECTION GROUP PAGE
APOLLO 11|FNL |5/16/69|CSM SEQUENTIAL |INSTR RE@
14=7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

REV

ITEM

15=1

15=~2

15=3

LAUNCH

THERE ARE NO FAILURES OF THE CSM GUIDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABORT.

EARTH ORBIT PHASE

A

Be

Coe

IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTPs THE GUIDANCE AND CONTROL SYSTEMS
MUST PROVIDE $PS CRITICAL BURN CAPABILITY AND ONE B8ACKUP DEORBIT METHOD (SM OR HYBRID)e THE
FOLLOWING MINIMUM CAPABILITIES MUST BE AVAILABLE=~=

1. ATTITUDE CONTROL===DIRECT RCS AND RATE DAMPING IN EACH AXISs

20 TVC (CRITICAL BURNS)=== ONE TVC SERVO LOOP IN EACH AXIS AND ONE TVC CONTROL
MODE (ACCEL CMD EXCLUDED)e

3e BACKUP DEQRBIT=== AS LONG AS ENOQUGH PROPELLANT IS AVAILABLE FOR AN SM
DEORBITs THE G&EC SYSTEMS MUST PROVIDE THAT CAPABILITYe IF SM DEORBIT IS NOT
POSSIBLE DUE TO LACK OF PROPELLANT OR A SYSTEMS FAILURE» THE G&C SYSTEMS
MUST PROVIDE CAPABILITY FOR A HYBRID DEORBITe

(A} SM DEORBIT REQUIREMENTS=m=
= TRANSLATION CAPABILITY
= ONE OPERATIONAL FDAI
= RATE DAMPING IN ALL THREE
AXES (DAP OR SCS)

(B} HYBRID DEORBIT REQUIREMENTS==~
= ALL SM DEORBIT REQUIREMENTS
(RATE DAMPING MUST BE sCS!
= OPERATIONALs IMU CMCy» AND
MAIN DSKY
= TWO OPERATIONAL RHC'S

IN ORDER TO PERFORM A NON=CRITICAL BURN AFTER THE STORAGE TANKS ARE EMPTY» THE G6C SYSTEMS

_MUST PROVIDE THE THE CAPABILITY TO EXECUTE AN ULLAGE MANEUVER BY EITHER CMC AUTO (RCS DAP)»

SCS AUTO» OR DIRECT ULLAGE. )

IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASEs THE GUIDANCE AND CONTROL SYSTEMS MUST
PROVIDE SPS NON=CRITICAL GUIDANCE AND CONTROL SYSTEMS BURN CAPABILITYe THE FOLLOWING
MINIMUM CAPABILITIES MUST ALSO BE AVAILABLE TO BE GO FOR TLI===

1. ATTITUDE CONTROL===~DIRECT RCS AND RATE DAMPING IN EACH AXISe

20 TVC~=~=TWO SERVO LOOPS AND BOTH G&N AND ONE SCS TVC CONTROL MODES (ACCEL CMD
EXCLUDED ) o

3e GEN===CMCs IMUs AND MDC DSKY FULLY OPERATIONAL AND OPTICS CAPABLE OF
ALIGNING PLATFORMs

4o DISPLAYS==~ONE OPERATIONAL FDAIs

Se ATTITUDE REFERENCE=---REDUNDANT ATTITUDE SOURCES ARE REQUIRED FOR ENTRY.

TRANSLUNAR COAST

IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTPs» THE GUIDANCE AND CONTROL SYSTEMS MusT
PROVIDE THE FOLLOWING MINIMUM CAPABILITIES==~ )

Ae

Be

ATTITUDE CONTROL===DIRECT RCS AND RATE DAMPING IN EACH AXISe

RCS TRANSLATION===X=AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11 FNY 5/16/69 GUIDANCE AND GENERAL
CONTROL 15-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

REV] ITEM
l 15=4
155
15-6
15=7

RY

LOIs LUNAR ORBIT

Ae LOI WILL BE INHIBITED OR LUNAR ORBIT TERMINATED EARLY IF EITHER REDUNDANT ATTITUDE <CONTROLs
REDUNDANT S5PS CONTROL OR NON-<CRITICAL SPS CAPABILITY IS LOSTs IN ADDITIONs THE FOLLOWING
MINIMUM CAPABILITIES MUST BE AVAILABLE BEFORE COMMITTING TO OR CONTINUING LUNAR ORBITe
1. ATTITUDE CONTROL===DIRECT RCS AND RATE DAMPING IN EACH AXISe
2 TVC===BOTH SERVO LOOPS AND TWO TVC CONTROL MODES (ACCEL CMD EXCLUDED).

3. GoN~==THE G&N MUST BE FULLY OPERATIONAL WITH THE EXCEPTION OF OPTICS AND NAV
DSKYse OPTICS MUST BE CAPABLE OF ALIGNING PLATFORM.

be RCS TRANSLATION===X=AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON.

Be 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 DAP)s $CS AUTO» OR DIRECT ULLAGEe

UNDOCKED

THE UNDOCKED PHASE WILL BE DELETED OR TERMINATED IF THE G6C SYSTEMS CANNOT PROVIDE REDOCKING OR
LM RESCUE CAPABILITYs THE GEC SYSTEMS MUST PROVIDE DIRECT RCSs RATE DAMPING AND TRANSLATION
CAPABILITY IN EACH AXIS FOR DOCKING/UNDOCKING CONTROLe IN ADDITIONs 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 FDAI

= DIRECT RCS

NON CRITICAL SPS BURN CAPABILITY

ASCENT» DESCENTw=~THERE ARE NO GUIDANCE AND CONTROL SYSTEM FAILURES THAT AFFECT THE ASCENT OR
DESCENT PHASES

LUNAR STAY PHASE

LUNAR STAY WILL BE TERMINATED EARLY IF REDUNDANT SPS CONTROL CAPABILITY IS LOSTe IN ADDITIONs
THE FOLLOWING MINIMUM CONTROL CAPABILITIES MUST BE AVAILABLE FOR THE ACCOMPLISHMENT OF TEl.

le 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).

3e G&N = THE G&N MUST BE FULLY OPERATIONAL WITH THE EXCEPTION OF OPTICS AND NAV
DSKYe -

LES 15=8 AND 15-9 ARE RESERVEDs

MISSION |REV |DATE SECTION GROUP PAGE

APOLLO 11 A 16/720/69]GUIDANCE AND GENERAL
CONTROL 15=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

REV

ITEM

15=10

15~11

15=12

15=13

' SYSTEMS MANAGEMENT !

ATTITUDE CONTROL===CSM IN ACTIVE RCS CONTROL= LM WILL NOT BE IN ACTIVE ATTITUDE HOLDe LM IN
ACTIVE RCS CONTROL= CSM WILL NOT BE IN ACTIVE ATTITUDE HOLDse FOR DOCKING ACTIVITIES AFTER
OPENING THE APS INTERCONNECT (BOTH VEMICLES IN ACTIVE RCS CONTROL)»s THE CSM MUST BE IN A TIGHTER
DEADBAND THAN THE LM

PIPA AND IRIG BIAS WILL BE UPDATED WHEN ACTUAL BIASES DIFFER FROM VALUES IN <CMC ERASABLE BY
04007 FT/SEC2 AND 04075 DEG/HR RESPECTIVELYs

DELTA V COUNTER DRIFT

SHOULD THE DELTA V COUNTER DRIFT BE GREATER THAN 0401 FT/SEC2 FOR AN RCS MANEUVER® THE VC
SETTING WILL BE APPROPRIATELY BIASEDe SHOULD THE DRIFT BE GREATER THAN Os1 FT/SEC2s THE EMS WILL
BE CONSIDERED FAILED.

DAP INITIALIZATION

GIMBAL TRIMS=-~~WILL BE UPDATED FOR EVERY SPS MANEUVER BASED ON FINAL TRIM POSITIONS OF THE
PREVIOUS MANEUVER AS MONITORED ON TELEMETRYs IF THE PREVIOUS MANEUVER WAS SCS CONTROLLEDe IF THE
PREVIOUS MANEUVER WAS G&N CONTROLLEDs THE CMC STORED VALUES WILL BE USEDes TRIMS WILL BE
REINITIALIZED FROM THE GROUND AFTER EACH VEHICLE CONFIGURATION. CHANGE -AND AFTER EACH WEIGHT
UPDATEs TRIMS MUST BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY 045
DEGREE

CSMy» LM WEIGHT==~ WILL BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY
140 PERCENTe WEIGHTS MUST BE UPDATED WHEN GROUND VALUES DIFFER FROM CMC VALUES BY 1040 PERCENT

RULE NUMBERS 15-14 THROUGH
15=19 RESERVED.

MISSION REV ] DATE SECTION GROUP PAGE

APOLLO 11] FNL{5/16/69] GUIDANCE AND SYSTEMS
CONTROL MANAGEMENT 15=3
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SECTION 15 = GUIDANCE AND CONTROL

MISSION RULES

REV

ITEM

ONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

15=20

15=21

16=22

LOSS OF EITHER
BMAG 1 OR 2

IN
OR

LOSS OF BOTH BMAG 1
AND 2 IN EITHER
PITCH OR YAW CHANNEL

LOSS OF ROLL BMAG

Ae

Be

EITHER PITCH
YAW CHANNEL

'OTHERS

NUMBER ONE

NUMBER .TWO

ALL

LAUNCH

TLC

DESCENT

ALL

ENTRY

ALL

]
1

' SPECIFIC MISSION RULES !

'CONTINUE MISSION
' .

»
-

Ui U T T T T e

CONTINUVE MISSION

Bs NO=GC FOR LOI
Ce CONTINUE MISSION

De TERMINATE PHASE AND
ENTER NEXT BEST PTP

Ee CONTINUE MISSION

Aes CONTINUE MISSION

Be CONTINUE MISSION

- w e mw mmm m e m e m mm e mm e m e ww e wm mm e eem e emm weommeoewm = wowem o ®EmeEmemeom o eoaem = e weom o= eom = oo o -

As REF MALF PROC==-
GEC=19314+8
SCS=14393A9+6

Be NO SCS AUTO TVC

Ce IF IN YAW <CHANNEL» AFTER
+05Gs RSI IS USABLE IF REMAINING
GYRO 1S SELECTED FOR RATEe RSI MUST
BE REALIGNED IN ADDITION TO THE
ABOVEy FOR YAW FAILURE AFTER +¢05Gs

Ae MTVC ACCEL CMD IS ONLY MQDE
II1 OR MODE IV SPS CONTROL MODE.

Dele IN LUNAR ORBIT DO DPS TEle

2¢ IF STAGEDs RETAIN LM ASCENT
STAGE FOR TEls

3+ IN EARTH ORBITs LOSS OF PITCH
CHANNEL RESULTS IN ALL THREE DEORBIT
METHODS BEING SUBJECTED TO SINGLE
FAILURES IN THE G&N SYSTEMe THE YAW
LOSS PRECLUDES HYBRID DEORBIT AND
SUBJECTS BOTH REMAINING DEORBIT
METHODS TO SINGLE FAILURES 1IN THE
G&N SYSTEM

Ee RSI AND sCs FDAIL ROLL
UNUSABLE WITH YAW CHANNEL FAILURESs

Aele MANUAL ROLL ATTITUDE CONTROL
REQUIRED IN ALL SCS MODES.

2s¢ NO SCS FDAI ROLLe RSI VALIDe

Bele WUSE OF ATT 1/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 HARDOVERs

2 SELECTION OF RATE 1 WILL
PROVIDE BOTH RSI AND $CS FDAI ROLL
FOR ENTRYe RSI MUST BE REALIGNED FOR
ROLL FAILURE AFTER 405G

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

FNL

5/16/61

GUIDANCE AND
CONTROL

5CS

15=4




NASA - Manned Spacecraft Center

SECTION 15 = GUIDANCE AND CONTROL

MISSION RULES.

REV] ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
. ' ' '
1 ) ' ' '
18=23] LOSS OF BOTH ROLL  'LAUNCH  'Ae CONTINUE MISSION !
BMAG'S ! ! !
1EQ ) '
' ' |
' 'Bale NO GO FOR TLI !
1] t '
! ' 24 ENTER NEXT BEST '
! ! PTP IF SM DEORBIT !
' ' NOT AVAILABLE '
¢
tTLC tCe NO=GO FOR LOI Y Ce NO SCS FDAI ROLL OR  RSI
! ' ' AVAILABLE FOR ENTRY.
PALL 'De CONTINUE MISSION '
'OTHERS ! '
' ] '
1 ] 1
' ¢ '
! ' ! .
15=24] LOSS OF EITHER TvC ! ' ! = MAINTAIN 20 LBS/QUAD/AXIS FOR
SERVO LOOP IN ! ' ' HARDOVER RECOVERY FOR UNDOCKED AND
EITHER PITCH OR YAW ! ! ! eew  LBS/QUAD/ AXIS . FOR  HARDOVER
AX1s ! ! ' RECOVERY FOR DOCKED SPS MANEUVERS.
' t '
'LAUNCH/ *As CONTINUE ALTERNATE EO °
'EO ' MISSION !
! ' SELECT 1 QR 2 ON TvC !
' ' GIMBAL DRIVE SWITCH !
: ' IN APPROPRIATE AXIS °
] '
'TLC YBa NO=GO FOR LOI '
L] ] L]
:DESCENT :C. CONTINUE MISSION :
'ALL 'Ds TERMINATE PHASE AND ' Ds IN LUNAR ORBIT DO DPS TEI,
'OTHERS '  ENTER NEXT BEST PTP !
t ] L]
' ' ]
1 1 t
] t 1
15=25] LOSS OF BOTH TvC 'LAUNCH  'Ae CONTINUE MISSION ' Aele REF MALF PROC G&C=1s G&N=4»
SERVO LOOPS ! ! ' SCS=Al
' ' 1
! ' ' 2¢ NO MODE III OR IV CAPA~
! ! ' BILITY. LIMITED  LANDING  POINT
' ' ' CONTROL IN MODE Il OR IV WITH
' ) ' SM=RCS.
' ] '
1€0 'Be ENTER NEXT BEST PTP !
' t
! ! RCS DEORBIT '
' ' 1
'TLC 'Ce NO=GO FOR LOI '
L] [} '
] 1 '
IDESCENT  'Ds CONTINUE MISSION !
[} ¢
J ' '
YALL 'Ee TERMINATE PHASE AND ' Ees IN LUNAR ORBIT DO DPS TEl.
'OTHERS '  ENTER NEXT BEST PTP !
' 1 ]
L} ]
¢ ] L]
t ' t
1 1 '
15=26] LOSS OF PROPORTIONAL' ' '
"CONTROL FROM~== ' ' '
L] '
As EITHER RHC YALL 'As CONTINUE MISSION !
' ' USE REMAINING RHC '
1 ]
Be BOTH RHC'S YALL 'Bs CONTINUE MISSION ' Be NO MTVC RATE OR MTVC ACCEL CMD
' ' USE DIRECT RCS OR ' CAPABILITY
' ' ACCEL CMD FOR MANUAL !
' ' MANEUVERS '
MISSION JREV ]| DATE SECTION GROUP PAGE
APOLLO 11| FNL{5/16/69] GUIDANCE AND sCS

CONTROL




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

REV| ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
3 L] L] (]
d [} 4 '
4 1 )
15=27| LOSS OF DIRECT ! ' ' & REF MALF PROC SCS 5
RCS CONTROL FROM=== ¢ ' '
] . +
Ae EITHER RHCs ANY 'ALL tAs CONTINUE MISSION '
OR ALL AXES ! ' '
) t '
8e BOTH RHC'Ss SAME 'LAUNCH  'Bele CONTINUE MISSION '
AXIS ! ' !
] ' '
'DESCENT * 24 CONTINUE MISSION '
t i [}
' LUNAR ' 3¢ CONTINUE MISSION '
YSTAY ' !
+ 1) )
*ALL ' 4 TERMINATE PHASE AND '  Be4s FAILURE VIOLATES OIRECT RCS
'OTHERS ! ENTER NEXT BEST PTP *  REQUIREMENT.
' + ]
Ce BOTH RHC'Sy TWO !LUNAR 'Co TERMINATE PHASE AND !
AXES 'STAY ' ENTER NEXT BEST PTPe !
] L 1
' ¢ '
15=28| COMPLETE LOSS OF ' ' ' s REF MALF PROC 5CS 1
AUTO ATTITUDE ' ! !
CONTROL IN PITCH ! ' ' SUSPECTED FAILURE wWOULD BE  AUTO
AND YAW CHANNELSe ! ' t INHIBIT CIRCUITRY.
] ] 1
Ae CONTROL 1S taLL *Ae CONTINUE MISSION !
REGAINED BY ' ' AFTER SM JETTISON EMS !
OPENING EMS CB'S ! ' MAY BE REENABLED !
! ' WITHOUT LOSS OF AuTO !
' ' RCS '
t 1 '
Be CONTROL IS 'ALL 'Bo CONTINUE MISSION ' Bs NO SCS ATTITUDE CONTROL
REGAINED BY ' ' '
PLACING S/C ' ' '
CONTROL SWITCH TO! ' '
CMCe ! ! '
t t ]
Ce CONTROL IS NOT  'DESCENT 'Cele CONTINUE MISSION '
REGAINED ' ' '
t ) )
'ALL ' 24 TERMINATE PHASE AND '  Ce2s FAILURE VIOLATES RATE DAMPING
'OTHERS ' ENTER NEXT BEST PTP ! REQUIREMENTS.
' ' USE DIRECT ULLAGE AND !
' ' DIRECT RCSe '
' ¢ L]
' 1) [}
] ] ]
1 [} ]
. 1 1) 1)
15=291 LOSS OF FLIGHT ' ' ' o REF MALF PROC G6C=192039435+6
DIRECTOR ATTITUDE ! ' '
INDICATORS ' ' '
1 ] ]
Aes ONE 'ALL 'Ae CONTINUE MISSION '
’ ] ‘
Be BOTH 'LAUNCH  "Bels CONTINUE MISSION !
[} ] L
'TLC ' 2¢ NO=GO FOR LOI '
1 1 ]
'DESCENT ' 34 CONTINUE MISS.ON ' &
1 ] L)
' LUNAR * 44 CONTINUE MISSION '
'STAY ' '
1 ) . )
'ALL * 5o TERMINATE PHASE AND ' 54 IN LUNAR ORBITy DO DPS TEls DO
J 'OTHERS ! ENTER NEXT BEST PTP '  NOT STAGE LMs IF STAGEDs RETAIN LM
' ' ' ASCENT STAGE FOR TEle USE WINDOW
' ! M REFe
[} [} ]
1 ' 1]
] ] t
MI1SSION |JREV ] DATE SECTION GROVP PAGE
APOLLO 11] A ]| 6/20/69] GUIDANCE AND sCs
CONTROL 156
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SECTION 15 ~ GUIDANCE AND CONTROL

MISSION RULES

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

15=30

LOSS OF AC1l PHASE A

'
1
1
1
1
'
1
L}
t
'
1
]
'
'
1
1
]
]
[}
'
t
L]
]
[]
'
t
'
1
t
]
'
t
'
.
’
J
t
L)
+

' LAUNCH
[

'TLC
'

'
[
'
t
]
'
'
[]
[]
'
(]
]
[}
'
'
[}
t
'
'
'
[}
t
]
]
1
]
L]
'
'
]
t
[}
t
)
'
¢
t
L}
]
'

A
'

‘B
1

'DESCENT 'Cs
' [

CONTINUE MISSION
NO=GO FOR LOI

CONTINUE MISSION

T T T e Y

=~ LOSS OF AC1l PHASE A RESULTS IN
THE LOSS OF === '

Ae REDUNDANT SERVO LOOP POWERe
BOTH SERVO LOOPS MUST BE POWERED BY
THE SAME BUS.

Be PROPORTIONAL ATTITUDE CONTROL
FROM BOTH RHC'Ss ALL PROPORTIONAL
CONTROL FROM RHC NOo 1.

Ce FDAI NOo 1

De GYRO ASSEMBLY NOs 1

Ee SCS TOTAL ATTITUDE ERROR

Fe SCS TOTAL ATTITUDE

Ge SCS AUTO TVC CAPABILITY

He sCS MINIMUM IMPULSE
CAPABILITY

le SCS ATTITUDE CONTROL RATE
DAMPING

Jeo GPI P&Y DRIVE NO« 1l

o IN EARTH ORBITs LOSS OF AC1
PRECLUDES HYBRID DEORBIT AND
SUBJECTS BOTH REMAINING DEORBIT
METHODS TO A SINGLE FAILURE {AC2
PHASE A)

'ALL 'De TERMINATE PHASE AND De IN LUNAR ORBIT DO DPS TEIe
'OTHERS ' ENTER NEXT BEST PTP
' '
'
' '
' [
MISSION REV ]DATE SECTION GROUP PAGE
APOLLO 11] FNL]5/16/69]GUIDANCE AND sCS
CONTROL 15=7




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15=GUIDANCE AND CONTROL

REV] ITEM CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
t t L]
] ) ) '
15=31] LOSS OF AC2 PHASE A ' ' ' = LOSS OF AC2 PHASE A RESULTS IN THE
' ' ! LOSS OF ===
' ] ]
' ' ' As REDUNDANT SERVO LOOP POWER
1 1 t
: ' ' Bs ALL PROPORTIONAL CONTROL
‘ ]
¢ ! ' Ce FDAI NQOs 2
' ] 1
' ' ' De GYRO ASSEMBLY NOs 2
' 1 t
' ' ' Ese SCS PITCH AND YAW TOTAL ATTITUDE
' 1] ]
! ! ' Fe ALL SCS TVC CAPABILITY {AUTO»
! ' ' RATE AND ACCEL CMD}
] 1 ]
' ! ' Gs RsSI
L] ) ]
: ' ! He GPI P&Y DRIVE NOs 2
1) +
' ! J . IN EARTH ORBITs LOSS OF AC2
' ' ' RESULTS IN ALL THREE DEORBIT METHODS
! ! ! BEING SUBJECTED TO A SINGLE FAILURE
! ' ! {ACLl PHASE Al
' ] )
"LAUNCH  'Ae CONTINUE MISSION '
] t 1
T 'Bs NO=GO FOR LOI !
(] t
'DESCENT 'Ce CONTINUE MISSION '
t 1] 1
TALL 'Ds TERMINATE PHASE AND ' De IN LUNAR ORBIT DO DPS TEl.
'OTHERS ' ENTER NEXT BEST PTP
' ) ]
t ) t
] ) ]
1 ] 1
1 1 )
15=32] LOSS OF ORBIT RATE 'ALL YCONTINUE MISSION ' REF MALF PROC G&C~4+5
DISPLAY (ORDEAL) ! ! '
EARTH AND LUNAR ! ! '
] 1 ]
] ) ]
' ] '
t t ]
] ) 1
15=33] LOSS OF ENTRY 'ALL "CONTINUE MISSION ! ~EF MALF PROC EMs=)
MONITOR SYSTEM ' ' '
t 1 L]
' 1 1)
) ) ]
t ) 1
15=~34| GROUND AT YALL TCONTINUE MISSION= '« REF MALF PROC G&6C-1
EITHER SPS SOL ' 'OPEN SPS PILOT
DRIVER OQUTPUT ! 'VALVE CB'S
AND UNABLE TO REMOVE: ' '
1 1
1 1 1)
t L} ]
] t ]
) ] 1
t ) +
] ) 1
L[] 1 1
MISSION REV | DATE SECTION GROYP PAGE
APOLLO 11 B | 7/3/69 | GUIDANCE AND sCs
CONTROL 15=8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

REV] 1TEM [conDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
t ) L]
v ' 1 )
1 t '
15=35| LOSS OF TRANSLATION 'LAUNCH  'As CONTINUE MISSION '
HAND CONTROLLER ' ' N
] )
'EARTH *Be ENTER NEXT BEST PTP ' Be VIOLATES BOTH SM AND HYBRID
"ORBIT ' ' DEORBIT MINIMUM REQUIREMENTSe
'TLC tCe CONTINUE MISSION '
L] ] ]
Lo ‘Do NO=GO FOR UNDOCKING '  De VIOLATES LM RESCUE  MINIMUM
¢ ' ' REQUIREMENTS.
1] ] '
"UNDOCKED 'Ee DOCK '
' [ 1
VALL 'Fo CONTINUE MISSION !
*OTHERS ! '
1 [] 1]
1 [] 1
' ] 1
t ) ]
RULE NUMBERS 15-36 ! ' '
THROUGH 15=49 ARE ! ' '
RESERVEDa ' ' '
Misston [JREv |oATE  |sECTION GROUP PAGE
APOLLO 11] FNL|5/16/69|GUIDANCE AND sCs
CONTROL 15=9
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SECTION 18 = GUIDANCE AND CONTROL

MISSION RULES

REV] ITEM ICONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
L] ] . !
1] ] ]
] ] 1
15=50 | LOSS OF COMMAND ' ' ' ¢ REF MALF PROC GEN=5
MODULE COMPUTER ' ' '
[} 4 )
'LAUNCH  'As CONTINUE MISSION '
1 1) t
1E0 "Be CONTINUE ALTERNATE EO ! Be  VIOLATES  HYBRID DEORBIT
' 't MISSION ' MINIMUM REQUIREMENTS
! ' IF BOTH SPS AND SM !
' ! DEORBIT CAPABILITY '
' ' AVAILABLE |
] 1] i
"TLC 1Ce NO~GO FOR LOI '
[} 1 ¥
'eo "Dy ENTER NEXT BEST PTP !
1) b
TUNDOCKED 'Ee DOCK ' Es  VIOLATES LM RESCUE  MINIMUM
! ! ' REQUIREMENTS
'DESCENT 'Fs CONTINUE MISSION '
' [ +
'ENTRY 'Ge PERFORM BACKUP ENTRY !
[} t
YALL 'He TERMINATE PHASE AND ' He IN LUNAR ORBIT DO DPS TEI.
'OTHERS '  ENTER NEXT BEST PTP !
' ) t
t ]
t ] t
t ] '
] ] ]
15-51 | LOSS OF DsKY ' ' ' o REF MALF PROC G&C 5
[} ) '
Ae EITHER MDC OR LEB'ALL "Ae CONTINUE MISSION '
DSKY ' ' '
] ) 1]
Bs BOTH MDC AND LEB 'EQ *Bels CONTINUE ALTERNATE ! Bels  VIOLATES HYBRID DEORBIT
DSKY : ' ' EO MISSION ' MINIMUM REQUIREMENTS
' ' IF BOTH SPS AND SM !
! J DEORBIT CAPABILITY ¢
' ' AVAILABLE '
1 ) '
"TLC ' 2, NO=GO FOR LOI '
t L[] [}
‘Lo * 3, ENTER NEXT BEST PTP !
' 1 )
TUNDOCKED ' 4s DOCK ' 4y VIOLATES LM RESCUE MINIMUM
' ' ' REQUIREMENTS
'DESCENT ! 54 CONTINUE MISSION !
L] 1) 1
VENTRY ! 6e PERFORM BACKUP ENTRY!
1 L) )
*aLL ' 7s TERMINATE PHASE ' T+ IN LUNAR ORBIT DO DPS TEIs
'OTHERS ! AND ENTER NEXT BEST !
1) t PTP t
' ‘ '
! [} )
1) (] ]
' ' []
MissioN |rev foate  |section GROUP PAGE
APOLLO 11| FNL|5/16/69| GUIDANCE AND GEN
CONTROL 15=10




NASA - Manned Spacecraft Center

SECTION 15 = GUIDANCE AND CONTROL

MISSION RULES

REV] ITEM JCONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
' (] '
' 1 '
' ' '
15=52| LOSS OF INERTIAL ! t ! ¢ 'REF MALF PROC G&N=6
SUBSYSTEM ! ! !
' ] '
1 ] t
VLAUNCH  'Ae CONTINUE MISSION '
i
'E0 'Be CONTINUE ALTERNATE EO '  Bs VIQLATES HYBRID DECRBIT MINIMUM
! t MISSION ' REQUIREMENTS
! ' IF BOTH SPS AND SM !
' ' DEORBIT CAPABILITY '
X ' AVAILABLE !
' l
'TLC 'Ce NO=GO FOR LOI !
Lo 'De ENTER NEXT BEST PTP !
1 1 '
| UNDOCKED 'Es DOCK ' Ee VIOLATES LM RESCUE REQUIREMENTS
1 '
\DESCENT  'Fs CONTINUE MISSION !
L] L
'ENTRY 'Ge PERFORM BACKUP ENTRY !
1 L] '
YALL ‘He TERMINATE PHASE AND '  Hele VIOLATES LM RESCUE  MINIMUM
'OTHERS  *ENTER NEXT BEST PTP ! REQUIREMENTS
1 ' '
! ' ! 2+ IN LUNAR ORBIT DO DPS TEI
t 1 1 .
1 ] '
' L} '
t ! !
t t '
. ' t ' .
15~53| LOSS OF OPTICS ! ! ! o REF MALF PROC GEN=5
SUBSYSTEM ! ! !
¢ ' '
JLAUNCH  'As CONTINUE MISSION !
] '
'EO 'Be CONTINUE ALTERNATE '
! ' EO MISSION !
' 1 1
! 'USE BACKUP ALIGNMENT !
! 'PROCEDURE (COAS) !
' ' '
'TLC 'Ce NO=GO FOR LOI '
' ' '
'LUNAR 'De. NO=GO FOR UNDOCKING ' De VIOLATES LM  RESCUE  MINIMUM
'ORBIT ! ' REQUIREMENTS
! 1 '
"UNDOCKED 'Ee DOCK '
' ] '
TALL 'Fs CONTINUE MISSION !
'OTHERS ! * !
' ' U
L t
' ] 4
t ! ]
MISSION |REV |DATE SECTION GROUP PAGE
Rl
APOLLO 11] FNL[5/16/69] GUIDANCE AND GEN
CONTROL 15-11
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SECTION 15 = GUIDANCE AND CONTROL

MISSION RULES

TLC

'CAPABILITY AVAILABLE
'

NO=GO FOR LOI

CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
REV] ITEM
' 1
' 1
' '
15=54 | LOSS OF OPTICS ' ' REF MALF PROC G&C=1
SYBSYSTEM COUPLING ! '
DATA UNIT DIGITAL ! ! CONSTITUTES LOSS OF TVC DAP
TO ANALOG ! !
CONVERTER ! !
1 '
'LAUNCH  *As CONTINUE MISSION
' '
'EO 'Bs CONTINUE ALTERNATE
! ' EO MISSION
t '
' "1F BOTH SPS AND SM
! 'DEORBIT
L]
t
1
'

Lo
[

)
]

'De

YUNDOCKED 'Es
' '

'DESCENT 'Fo
' '

ENTER NEXT BEST PTP

DOCK
CONTINUE MISSION

ALL 'Gs TERMINATE PHASE AND
YOTHERS !  NEXT BEST PTP
' t
' t
| ¥
' '
' '
RULE NUMBERS 15-55 ! '
THROUGH 15=59 ARE ' !
RESERVEDs ' !
MisstoN |Rev |oaTE  |section GROUP PAGE
APOLLO 11] FNL]|5/16/69]GUIDANCE AND GEN

CONTROL

15=12




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL = CONCLUDED

REV] ITEM
INSTRUMENTATION REQUIREMENTS
15=60 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE

CMC DIGITAL DATA CGo001V - - MANDATORY 15=50

SPS SOL DRIVER 1 CH3604X EMS=SPS~ON SEPARATE HIGHLY DESIRABLE 15=34

SPS sSOL DRIVER 2 CH3605X EMS=SPS~ON SEPARATE HIGHLY DESIRABLE 16=34

PITCH GIMBAL POS 1 & 2 CH3517H GPI COMMON 1 OF 2 MANDATORY 15=24/25

=0B8/HD=PCM
YAW GIMBAL POS 1 & 2 CH3518H GP1 COMMON 1 OF 2 MANDATORY 15=24/25
~0B/HD=PCM

TM BIAS 245 VDC CGlllov - - HIGHLY DESIRABLE 15=52/53/54
PIPA TEMP CG2300T - - HIGHLY DESIRABLE 15=52

IMU HTR +28 vDC CH1513X - - HIGHLY DESIRABLE 15=52

CMC OPERATE +28 VDC CG1523X - - HIGHLY DESIRABLE 15=50

OPTX OPERATE +28 VAC CG1533X% - - HIGHLY DESIRABLE 15«54

IG 1X RSVR OUT SIN cG21lav FDAIL COMMON HIGHLY DESIRABLE 15=52

IG 1X RSVR OUT COS CG2113V FDA1 COMMON HIGHLY DESIRABLE 15=52

MG 1X RSVR OUT SIN €G2l42V FDAI COMMON HIGHLY DESIRABLE 15=52

MG 1X RSVR OUT COS CG2143V FDAL COMMON HIGHLY DESIRABLE 15=52

0G 1X RSVR OUT SIN cG2172v FDAI COMMON HIGHLY DESIRABLE 15=52

0G 1X RSVR OQUT COS C62173V FDAI COMMON HIGHLY DESIRABLE 15=52

SHAFT CDU DAC OUT cG3721v - - HIGHLY DESIRABLE 15=54
TRUNNION CDU DAC OUT €G3722v - - MIGHLY DESIRABLE 15=54

CMC WARNING CG3040X oW COMMON HIGHLY DESIRABLE 15«50

PITCH ATT ERROR CH3500H FDAL COMMON MIGHLY DESIRABLE 15=20/21/22/23
YAW ATT ERROR CH3501H FDAT COMMON HIGHLY DESIRABLE 15=20/21/22/23
ROLL ATT ERROR CH3502H FDAT COMMON HIGHLY DESIRABLE 15=20/21/22/23
SCS PITCH BODY RATE CH3503R FDAL COMMON HIGHLY DESIRABLE 15=20/21/22/23
SCS YAW BODY RATE CH3504R FDA] COMMON HIGHLY DESIRABLE 15=20/21/22/23
SCS ROLL BODY RATE CH3505R FDAL COMMON HIGHLY DESIRABLE 15-=20/21/22/23
SCS TVC PITCH AUTO CMD . CH3582V - - HIGHLY DESIRABLE 15=24/25

SCS TVC YAW AUTO CMD CH3583V - - HIGHLY DESIRABLE 15=24/25
MTVC PITCH CMD CH3585H - - HIGHLY DESIRABLE 15=24/25
MTVC YAW CMD CH3586H - - HIGHLY OESIRABLE 15=24/25

FDAI ERROR 59 RATE 5 CH3592X

HIGHLY DESIRABLE 15-20/21/22/23

FDAI ERROR 50/15, CH3593X - - HIGHLY DESIRABLE 15=20/21/22/23
RATE 50/10
PITCH DIFF CLUTCH CUR CH3666C - - HIGHLY DESIRABLE 15=24/25
YAW DIFF CLUTCH CUR. CH3667C - - HIGHLY DESIRABLE 15=24/25
MISSION REV ]DATE SECTION GROUP PAGE
APOLLO 11| FNL]5/16/69GUIDANCE AND INSTR REQ .
CONTROL REQ 15=13




NASA - Manned Space_craft Center

MISSION RULES
SECTION 16 = CSM SPS

REV

ITEM

16=2

16=3

16=4

LAUNCH PHASE

THERE ARE NO SPS FAILURES THAT ARE CONSIDERED CAUSE FOR ABORT DURING THE LAUNCH PHASE.

REMAINING MISSION PHASES

Ao

Be

Co

FAILURES AFFECTING THE SPS FALL INTO ONE OF THREE CATEGORIES===
le  FAILURES WHICH CAUSE THE SPS TO BE UNSAFEs

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 INHIBITEDs

FAILURES IN THIS CATEGORY CAUSE THE MISSION TO BE ALTERED SUCH THAT
SUBSEQUENT SPS MANEUVERS ARE NOT NECESSARYs IF POSSIBLE.

WITH STORAGE TANKS EMPTYs EITHER A TWO=JET OR FOUR=JET ULLAGE MANEUVER 1S REQUIRED PRIOR 7O
ALL NON=~CRITICAL BURNSe LACK OF CAPABILITY TO PERFORM AN ULLAGE MANEUVER WILL NOT BE CAUSE
FOR INHIBITING A CRITICAL BURNe :

SPS ANOMALIES OR DEGRADATIONS ARE NOT CAUSE FOR TERMINATING A CRITICAL BURNe NON-=CRITICAL
BURNS WILL BE TERMINATED FOR SPS ANOMALIES OR DEGRADATIONS WHICH CAUSE OR (COULD LEAD TO
UNSAFE CONDITIONS

EARTH ORBIT PHASE

Ae

B

Ce

CRITICAL BURNS KN THIS PHASE ARE MODE IVs APOGEE KICK AND DEORBITe IF THE SPS IS INCAPABLE
OF PERFORMING CRITICAL BURNSs THE MISSION WILL BE TERMINATED BY ENTRY INTO THE NEXT BEST
PTP USING SMRCS OR HYBRID TECHNIQUES

1IF THE SPS IS INCAPABLE OF PERFORMING NON~CRITICAL BURNSs TLI WILL BE [INHIBITED AND A
SUITABLE EARTH ORBIT ALTERNATE MISSION WILL BE IMPLEMENTEDe THE SPS MAY BE USED FOR DEORBIT
ONLY e

IN ORDER TO PROVIDE THE TOTAL CAPABILITY TQ DEORBIT FROM ANY POINT IN THIS PHASE» THE LM
DPS AND LM RCS MAY BE USED FOR ORBIT SHAPING.

TRANSLUNAR COAST PHASE

A

Be

Ce

CRITICAL BURNS IN THIS PHASE ARE TIME CRITICAL ABORTS» BURNS TO ASSURE FREE RETURN OR BURNS
TO AVOID LUNAR OR LAND IMPACTe. MOWEVERs ONCE INITIATED WITH THE SPSy THESE BURNS ARE
CONSIDERED NON=CRITICAL BECAUSE SUFFICIENT TIME IS AVAILABLE FOR ANALYSIS AND POSSIBLE
CORRECTIVE ACTION.

IF THE SPS IS INCAPABLE OF PERFORMING NON=CRITICAL MANEUVERSs FURTHER NON=CRITICAL BURNS
AND LOI WILL BE INHIBITED

CERTAIN ABORT BURNS» BURNS TO ASSURE FREE RETURN OR BURNS TO AVOID LUNAR OR LAND IMPACT MAY

USE THE LM DPS AND LM RCSs

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11] FNLJ5/16/69] CSM SPS GENERAL
le=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 - CSM SPS

REV

ITEM

16=5

16=6

16=7

16~8

16=9

LUNAR ORBIT PHASE
As TEI IS THE ONLY CRITICAL BURN IN THIS PHASEe

Be IF THE SPS 1S INCAPABLE OF PERFORMING NON=CRITICAL BURNSs FURTHER NON=CRITICAL BURNS WILL
BE INHIBITED

Ce LM DPS MAY BE USED FOR TEI IF THE CAPABILITY EXISTS,

DESCENT PHASE

THE LM POWERED DESCENT WILL BE ABORTED FOR SPS PROPELLANT LEAKS BECAUSE THE CAPABILITY TO
PERFORM TEIl IS DECREASING WITH TIME.

UNDOCKED AND LUNAR STAY PHASES
Ae THE LUNAR ORBIT PLANE CHANGE IS A CRITICAL BURN If QUTSIDE TOTAL LM CAPABILITY.
Bs THESE PHASES WILL BE TERMINATED FOR CONFIRMED LOSS OF SPS REDUNDANCY.,

ASCENT PHASE
LM RESCUE BURNS MAY BE REQUIREDs» AND THEY ARE CRITICAL.

TRANSEARTH COAST PHASE

CRITICAL BURNS IN THIS PHASE ARE MIDCOURSE CORRECTIONS TO ATTAIN THE PROPER ENTRY CORRIDOR WHICH
ARE OUTSIDE SM=RCS CAPABILITYs HOWEVERs ONCE INITIATEDs» THESE BURNS ARE CONSIDERED NON=CRITICAL
BECAUSE SUFFICIENT TIME Is THEN AVAILABLE FOR ANALYSIS AND POSSIBLE CORRECTIVE ACTIONe

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11| FNL]5/16/69]CSM SPS GENERAL
16=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS

REV

ITEM

16=10

16=11

l6~12

16=13

16=1¢

16=-15

! SYSTEMS MANAGEMENT !

PROPELLANT GAGING
Ae PRIME METHOD==~ONBOARD GAGING SYSTEM{1 PERCENT!.
Be BACKUP METHOD~==~FLOW RATE X BURN TIME (3 PERCENT).

PROPELLANT UTILIZATION VALVE

THE PU VALVE WILL BE USED TO CONTROL THE O/F MIXTURE RATIO TO MAINTAIN OXIDIZER UNBALANCE WITHIN
+= 100 POUNDS. {THE UNBALANCE METER SHOULD BE DISREGARDED UNTIL 25 SECONDS AFTER IGNITIONs)

DUAL BANK VS SINGLE BANK OPERATION
THE SPS WILL ALWAYS BE STARTED USING A SINGLE BANKe HOWEVERs 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 IGNITIONs

PROPELLANT MANAGEMENT

Ae THE SPS PROPELLANT REDLINE PRE LOI TO PROVIDE CAPABILITY FOR LOI, CIRCULARIZATIONs LOPC
TEI AND TEMC FOR THE NOMINAL MISSION IS 8945 PERCENT INDICATED PROPELLANT REMAININGs

Be THE $PS PROPELLANT REDLINE PREUNDOCKING TO PROVIDE CAPABILITY FOR LM RESCUEs TEIl AND TEMC
FOR THE NOMINAL MISSION IS 2945 PERCENT INDICATED PROPELLANT REMAININGs

PROPELLANT FEEDLINE TEMPERATURE MANAGEMENT

SPS LINE HEATERS WILL BE MANUALLY CYCLED TO MAINTAIN FEEDLINE TEMPERATURES BETWEEN 45 DEGe F AND
75 DEGe Fe AND ENGINE VALVE TEMPERATURE ABOVE 45 DEGs Fe

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 SECTION GROUP PAGE

APOLLO 11 B |7/3/6% |CSM SPS MANAGEMENT




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS

REV] ITEM [conprTionN/MALFUNCTION'  PHASE ! RUL ING ' CUES/NOTES/COMMENTS
t ) t
L} ] '
' ] t
' SPECIFIC MISSION RULES !
1 t 4
16=20 | SUSTAINED PRESSURE ! ' ' + MALF PROC~== SPS 1B
DECAY IN EITHER THE ! ' '
FUEL OR OXIDIZER J ' '
TANK {COULD BE ' ' '
HELIUM OR FUEL'OR ' S '
OXIDIZER) 'LAUNCH  '"CONTINUE MISSION ' o« MANUAL PRESSURIZATION OF THE
' ' ' TANKS SHOULD BE CONSIDERED PRIOR 710
' ' " ANY REQUIRED SPS BURN.
1 'PLAN RCS DEORBIT AT '
' ' NEXT BEST PTP '
Y ] t
' *IF LAND IMPACT Is '
' ' IMMINENT AFTER ABORTING!
' ! REPRESS MANUALLY AND !
' ' PERFORM BURN TO AVOID !
' ' LAND. T
t 1 ]
'EO 'ENTER NEXT BEST PTP '
' 'RCS DEORBIT '
t ' 1)
PTLC INO=GO FOR LOI '
' *INHIBIT NON~CRITICAL $PS !
' 'BURNS o
t ] )
"o 'PLAN TEI ASAP '
' 'USE LM DPS IF CAPABILITY !
| VEXISTS '
] 1 1 N
*UNDOCKED 'DOCK ASAP ' DO NOT STAGE LM
t 1 ]
"DESCENT '1ABORT» RETURN TO CSM '
' ' 1
' LUNAR 'RETURN TO CSM ASAP '
"STAY ' '
1 + t
1TEC "CONTINUE MISSION |
' *INHIBIT NON=CRITICAL '
' YBURNS '
1 1 1
As DURING YALL 'As TERMINATE BURN '
NON=CRITICAL BURN ! ' !
1 1 !
Be DURING CRITICAL 'ALL 'Bs CONTINUE BURN '
BURN ' ' !
' + '
1 1 )
1 ) '
1 1 ]
] ] I
16=21 | LOSS OF ONE GN2 TANK'UNDOCKED 'Asle REDOCK | ¢ MALF PROC=== SPS 9
1
1]
t
t
]
t

PRESSURE (LESS THAN 'LUNAR ' 2. PERFORM MANEUVER ON
400 PSIA) 1STAY ' SUSPECTED SYSTEM.
' ' REF FMR 16~22 « TRANSDUCER INDICATION CANNOT
| ' BE  VERIFIED  WITHOUT  ENGINE
VALL 'Be CONTINUE MISSION OPERATIONs
'OTHERS !
Mission  Rev |pate SECTION GROUP PAGE
APOLLO 11 | FNL [5/16769 |csm sps SPECIFIC
16=4




NASA - Manned Spacecraft Center
MISSION RULES
SECTION 16 = CSM SPS
REVI ITEM lcONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NQTES/COMMENTS
H 1 ) y TTTTTmoTmmmmmmmmmmmmmmm e
1) ] 1 1
16-22 | LOSS OF ONE BANK OF ‘! ! ' MALF PROC SPS=9
BALL VALVES ' | '
YLAUNCH/ 'As N/A '
'EQ ' '
1 t [
:TLC tBs NO=GO FOR LOI t
1 ]
"o 'Ce ENTER NEXT BEST PTP !
' ' USE LM DPS IF '
o ' AVAILABLE |
] 1 1
"UNDGCKED/'Ds N/A '
'DESCENT ! 1
'LUNAR 'Es ENTER NEXT BEST PTP !
1STAY ' |
] ) 1
1 t 1
t ] t
] L t
16-23 | LOSS OF BOTH GN2 TLAUNCH  'As CONTINUE MISSION '+ MALF PROC==— SPS 9
TANK PRESSURES ! J 1
(LESS THAN 400 PSIAI! ' '
'EO *Be ENTER NEXT BEST PTP ¢ « TRANSDUCER INDICATION CANNOT
! ' ' BE  VERIFIED  WITHOUT ENGINE
' ! RCS DEORBIT " GPERATION.
) ]
'TLC 'Cs NO=GO FOR LOI |
t 1 1
Lo *Ds PLAN TEI ASAP WITH LM ¢
' ' DpPS T
' ] ]
"UNDOCKED 'Es DOCK ASAP |
' ' ' Es DO NOT STAGE LM
'DESCENT 'Fe CONTINUE MISSION '
] L} t
YLUNAR 'Ge RETURN TO CSM ASAP '
PSTAY ' '
'TEC "He CONTINUE MISSION '
t ] '
1 t t
1 1 1
1 1 '
t ) )
16=24 | FUEL FEEDLINE AND/OR' ' ' ¢ MALF PROC=== $PS 11
OXIDIZER FEEDLINE ! ' '
TEMP LESS THAN 40 ! | ' LIMITATION FOR CRITICAL BURNS IS
DEG Fe AND UNABLE TO! ' ' 25 DEG Foe
INCREASE ' ! '
] t . ]
'LAUNCH  'Ae CONTINUE MISSION '
] 1 ]
) 'Bs ENTER NEXT BEST PTP !
) ] t
' ' RCS DEORBIT '
t ) ]
'TLC 1Cs NO=GO FOR LOI '
t t [}
L0 'Ds PLAN TEl ASAP '
' " WITH LM OPS '
] ] t
"UNDOCKED 'Es DOCK ASAP ' Fas - DO NOT STAGE LM
] ] []
"DESCENT 'Fa CONTINUE MISSION '
' LUNAR 1Ge RETURN .TO CSM ASAP 1
'STAY ' |
1 ) 1
'TEC "He CONTINUE MISSION '
] 1 [}
1 1 L)
1 t L]
1 ) 1
1 i) ]
' ] t
MISSION _|REV DATE SECTION GROUP PAGE
APOLLO 11 | FNL 5716769 Jcsm sps SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS

REVI 1TEM |conpITION/MALFUNCTION'  PHASE - RULING ' CUES/NOTES/COMMENTS

16~25] ENGINE FLANGE TEMP
GOES HIGHER THAN
480 DEG F DURING AN

s MALF PROC=~= SPS 5

SPS BURN.
LAUNCH :NOT APPLICABLE
EQ :ENTER NEXT BEST PTP
:RCS DECRBIT
Lo TENTER NEXT BEST PTPs USE
:DPS IF AVAILABLE.
Ae DURING ALL "Ae TERMINATE BURN

' NON=CRITICAL BURNS
[

Be DURING CRITICAL
3URN

ALL 'Be CONTINUE BURN
'INHIBIT FURTHER
' NON=CRITICAL BURNS

16=26] THRUST CHAMBER
PRESSURE LESS THAN
70 PSI CONFIRMED BY

+  MALF PROC=== SPS 6

'
[
1]
'
'
'
'
'
t
'
'
'
'
'
'
'
'
NON=CRITICAL BURN ! ! INHIBIT FURTHER
'
'
'
'
'
'
'
'
'
'
'
'
[
'
'
[
'
'

OTHER
INSTRUMENTATION
LAUNCH 'NOT APPLICABLE . CONFIRMING INSTRUMENTATION
! INCLUDES ONBOARD PC METER» CREW»
‘EO YENTER NEXT BEST PTP = DEGRADED THRUST» FU AND OX INTERFACE
'RCS DEORBIT PRESSURES» F/0 VALVE POSITIONSs FU
' AND OX TANK PRESSURES,
Lo 'ENTER NEXT BEST PTP»
'USE, LM DPS IF AVAILABLE
'
As DURING

'As TERMINATE BURN
' NHIBIT FURTHER
! NON=CRITICAL BURNS

NON=CRITICAL BURN

Be DURING CRITICAL
BURN

'Be CONTINUE BURN
! INHIBIT FURTHER
NON=CRITICAL BURNS

MISSION REV JDATE SECTION GROUP PAGE

APOLLO 11} FNL]5/16/69)CSM SPS SPECIFIC
l6~6




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 =~ (SM SPS

REVI ITEM [CONCITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS

16=27 | LACK OF ULLAGE ' LAUNCH Ae NOT APPLICABLE MALF PROC=== SM RC§ ===
Ll

CAPABILITY

CONTINUE MISSION IN EOQ

1
t
1
]
]
1
) Be NO=GO FOR TLI
]
' WITH SUITABLE
]
1
1)
]

'

' ALTERNATE

'

'TLC Ce NO=GO FOR LOI

)

'Lo 'De ENTER NEXT BEST PTP PRECLUDES LM RESCUE

' '
'UNDOCKED 'Es REDOCK
' '

TALL 'Fe CONTINUE MISSION

'OTHERS ! INHIBIT NON=CRITICAL
! BURNS IF POSSIBLE

CONTINUE MISSION

16=28 | DELTA P BETWEEN LAUNCH MALF PRQC=== SPS 1C
FUEL AND OX TANK
PRESSURES GREATER
THAN 20 PSI AND
UNABLE TO DECREASE
£O 'ENTER NEXT BEST PTP
*RCS DEORBIT
1
TLe *NO=GO FOR LOI
1]
Lo 'PLAN TED ASAP

*WITH LM DPS
[

DO NOT STAGE LM
UNDOCKED 'COCK ASAP
'

[
PRETURN TO CSM OR ATTEMPT
1{sM RESCUE

ALL fFCONTINUE MISSION
[

Ae DURING
NON=CRITICAL BURN

OTHERS  'As TERMINATE BURN
' INHIBIT FURTHER
' NON=CRITiCAL BURNS
t
"Be CONTINUE BURN
' INHIBIT FURTHER
NON=CRITICAL BURNS

Bs DURING CRITICAL
BURN

MISSION REV | DATE SECTION GROUP PAGE

APQLLO 11] FNL}S5/16/69]CSM SPS SPECIFIC
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NASA - Manned Spacecraft Center

SECTION 16 = CSM sPs

MISSION. RULES

REV

ITEM

CONDITION/MALFUNCTION!

RULING

CUES/NOTES/COMMENTS

16=29

LEAK OR COMP
LOSS OF HELI

BOTH HELIUM
FAIL CLOSED.

SUPPLY PRESSURE OR

PHASE !
' i
] 1
1 '
LETE ! '
UM ' '
] !
VALVES ! '
' t
' 1
FLAUNCH  'A.
t 1
'E0 84
1 '
' '
) '
1 1
t '
'TLC "o
] ]

‘Lo
'

'UNDOCKED 'Ee
} '

CONTINUE MISSION
NO~GO FOR TLI

CONTINUE MISSION IN EO
1F SUFFICIENT ULLAGE

BLOWDOWN DELTA V
CAPABILITY EXISTS

NO=GO FOR LOI

NO=GO FOR UNDOCKING

DOCK AsAp

s+ BLOWDOWN DELTA V REMAINING

18

A FUNCTION OF ULLAGE VOLUME AT TIME

OF FAILURE.

MALF PROC=== SPS 768

Ee NORMAL MISSION PRECLUDES
RESCUE

LM

YALL {Fe CONTINUE MISSION
'OTHERS !
1 )
1 1
] )
[ '
] ]
RULE NUMBERS 16~30 ! '
THROUGH 16=49 ARE ! '
RESERVED« ' '
1 '
7
-
missioNn [rev Joate  |secTion GROUP PAGE
aporLo 11| enc|s/16/69|csm ses |speciFic

le~-8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 =~ CSM SPS ~ CONCLUDED

REV] ITEM
INSTRUMENTATION REQUIREMENTS
16=50 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE
OX TK PRESS SPQQO3P METER/CEW COMMON M 0/8 | 16-20y 28
OX SM/ENG INTERFACE P SP0931P - - HD 16-20929
FU TK PRESS $P00QQ6P METER/CEW COMMON M 0/8 16=20y 28
FU SM/ENG INTERFACE P SPO930P - - HD 16=20y 28
SPS VLV ACT PRESS=PRI SPO6QOP METER COMMON le=21y 22
§PS VLV ACT PRESS=SEC SPQ601P METER COMMON =1 OF 2 M 0/8 16=21y 22
SPS FU FEEDLINE TEMP SP0C48T METER COMMON 16=24
SPS OX FEEDLINE TEMP SP0049T SYS TEST COMMON -1 OF 2 M
SPS INJ FLANGE TEMP 1 SPO06LT Cew COMMON 16=25
SPS INJ FLANGE TEMP 2 SPO062T cow COMMON -1 OF 2 M O/B
ENG CHAMBER PRESS SP0661P METER COMMON M 0/B 16=26
HE TK PRESS SPQOQO1P METER SEPARATE HD 16=29
FU/OX VLV 1 POS SPO022H DISPLAY SEPARATE M 16=21» 26
FU/0X VLV 2 POS SPOQ23H DISPLAY SEPARATE M 1 OF 2 O/B 16=21y 26
FU/0X VLV 3 POS SPO024H DISPLAY SEPARATE M 1 OF 2 0O/B l6=21» 26
FU/0X VLV 4 POS SPQQ25H DISPLAY SEPARATE M l6=21y 26
OX TK 1 QTY = TOTAL AUX SP0655Q DISPLAY COMMON HD 16~10y 11y 13
oX TK 2 QTy SP0656Q DISPLAY COMMON HD 16-10s 11y 13
FU TK 1 QTY = TOTAL AUX SP0657Q DISPLAY COMMON HD 16=10s 11y 13
FU TK 2 QTY SP0658Q DISPLAY COMMON HD 16~10s 11» 13
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 11] FNL]5/16/69]CSM SPS INSTR REQ
16=9




NASA - Manned Spacecraft Center.

MISSION RULES
SECTION 17 = CSM SM=RCS

REV

1TEM

17-1

17=2

17=3

17=4

' GENERAL !

LAUNCH

THE LOSS OF ONE QUAD IS NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAILURES NOR ANY REASONABLE
REALISTIC COMBINATION OF FAILURES WHICH LEAD ONLY TO LOSS OF MULTIPLE QUADSe THERE AREy
THEREFOREs NO SM=RCS FAILURES WHICH ARE CONSIDERED CAUSE FOR ABORTs

EARTH ORBIT PHASE

Ae LOSS OF ONE QUADs IN ITSELFs IS NOT NECESSARILY CAUSE FOR EARLY TERMINATION OF THE MISSIONs
THE GUIDELINE IS THAT AS LONG AS THE SPACECRAFT ATTITUDE CAN BE CONTROLLED AND THE SPS CAN
BE BURNED THE MISSION NEED NOT BE TERMINATED EARLYe HOWEVERs LOSS OF ONE QUAD WILL REQUIRE
TLI BE INHIBITED AND MAY LEAD TO EARLY MISSION TERMINATION SINCE THE CAPABILITY TO PERFORM
SM OR HYBRID DEORBIT WILL BE AFFECTED.

Be LOSS OF TWO OR MORE QUADS 1S CAUSE FOR ENTRY INTO THE NEXT BEST PTP,

le L0OSS OF TWO ADJACENT QUADS WILL DESTROY THE CAPABILITY TO PERFORM ULLAGE
MANEUVERS AND WILL REQUIRE DELETION OF NON~CRITICAL SPS MANEUVERSe. LOSS OF
TWO ADJACENT QUADS PRECLUDES SM OR HYBRID DEORBIT

29 LOSS OF TWO OPPOSITE QUADS WILL DESTROY THE CAPABILITY TO PERFORM PRECISE
3~AX1S ATTITUDE CONTROL AND PRECLUDES SM OR HYBRID DEORBIT.

TRANSLUNAR COAST

LOSS OF ONE QUAD IS NOT» IN ITSELFs CAUSE FOR TERMINATION OF THE MISSIONes HMOWEVERs DEPENDING ON
LM RCS CAPABILITYs THE TRANSLUNAR COAST PHASE MAY BE TERMINATED BY ENTRY INTO THE NEXT BEST PTPe
LOSS OF ONE QUAD IS CAUSE FOR INHIBITING LOI» BECAUSE SUBSEQUENT FAILURE OF QUADS OR JETS IMPAIR
ATTITUDE CONTROL OR ULLAGE.

LUNAR ORBIT

LOSS OF ONE QUAD 1S NOT» IN ITSELF»s CAUSE FOR EARLY TERMINATION OF LUNAR ORBIT OR LUNAR STAY
PHASESe UNDOCKING WILL BE NO~GO BECAUSE (0SS OF ONE QUAD PRECLUDES CSM ACTIVE DOCKING. LOSS OF
TWO QUADS IS CAUSE FOR TERMINATING LUNAR ORBIT OR LUNAR STAY PHASESs AND IS ALSO CAUSE FOR
PERFORMING TEI WITH THE LM DPS OR RETAINING THE LM ASCENT STAGE THROUGH TEl FOR ATTITUDE
CONTROL o

RULE NUMBERS 17=5 THROUGH
17=14 ARE RESERVED.

MISSION REV | DATE SECTION GROVP PAGE

APOLLO 11] A 6/20/69] CSM SM=RCS GENERAL

17=1




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 17 = CSM SM=RCS

REV

ITEM

17=15

17-16

17=17

PROPELLANT GAGING

Ae PRIME METHOD=~==RTCC EQUATION (& PERCENT)e

! SYSTEMS MANAGEMENT !

Be BACKUP METHOD~~~HELIUM PRESSURE/TEMPERATURE (11 PERCENT) (ONBOARD)

QUAD PROPELLANT BALANCE

PROP 1SOLATION VALVES WILL NOT BE USED FOR QUAD PROPELLANT BALANCEe PROPELLANT BALANCE WILL

BE

ACCOMPLISHED BY SELECTING TWO=JET +X AND =X TRANSLATIONS WITH EITHER THE PITCH OR YAW QUAD AND
BY CHOOSING SUITABLE JETS FOR ATTITUDE CONTROLe PROPELLANT DIFFERENCES BETWEEN QUADS WILL BE
MAINTAINED WITHIN += 50 POUNDSe

SECONDARY PROPELLANT FUEL PRESSURE VALVE

THE RCS SECONDARY FUEL PRESSURIZATION VALVE WILL BE OPENED WHEN THE PRIMARY FUEL MANIFOLD

PRESSURE REACHES 150 PSIAe

RULE NUMBERS 17=18 THROUGH

17~19 ARE RESERVED.

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

FNL

5/16/69

CSM SM=RCS

MANAGEMENT

17=2




NASA - Manned Spacecraft Center
' MISSION RULES

SECTION 17 = CSM SM=RCS

REV

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

1TEM

17=20

HELIUM TANK

'
SUSTAINED LEAK IN '
'

As ONE OR MORE QUADS'LAUNCH
'

' SPECIFIC MISSION RULES !

[}
[}
]
]

‘Ae CONTINUE MISSION
'

¢ MALF PROC=== RCS 2

s QUAD WILL REMAIN USABLE UNTIL
HE MANIFOLD PRESSURE REACHES

1
1
]
]
'
t
Be ONE QUAD (ALL  'EO "Bele NO=GO FOR TLI ' 75 PSI
OTHER QUADS NORMAL) ! ' '
1TLC ' 24 NO=GO FOR LOI '
1 [l '
] ] 1
"o ' 3. NO GO FOR UNDOCKING !
1 1 ]
TUNDOCKED ' 4o DOCK ASAP '
1 [} 1
'DESCENT/ ' 5+ CONTINUE MISSION '
YLUNAR ! '
'STAY ' '
' (] (]
Ce MORE THAN ONE  'EO 'Cols CONTINUE MISSION ’
QUAD ' ' ENTER PRIOR TO LOSS !
' ' OF HYBRID DEORBIT '
' ' CAPABILITY '
] ] ]
"TLC ' 24(A) NO GO FOR LOI '
' t 1
' ' {8) CONTINUE MISSION !
' ! IF SUFFICIENT '
' ' BLOWDOWN CAPABILITY!?
' ' EXISTS '
t ] 1)
'DESCENT ' 3o CONTINUE MISSION '
1 [ ¥
'ALL ' 4. TERMINATE PHASE AND ' Ce4s(A) IN LUNAR ORBIT» DO DPS TEI.
'OTHERS ' ENTER NEXT BEST PTP !
' ' ' (B} RETAIN LM ASCENT STAGE THRU
! ' " TEI DEPENDING UPON LM RCS PROPELLANT
' ' ' REMAINING
Miss1on JRev |oATE  ]sEcTion GROUP PAGE
APOLLO 11| A |e6/20/69]csM sm=Rcs SPECIFIC
17=3




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 17 = CSM SM=RCS
REV| ITEM JCONCITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
' ] ]
' t 1)
1 ) '
1721 | SUSTAINED LEAK ' ' ' &« MALF PROC=== RCS 1C
BELOW HE ISOLATION ' '
VALVE (COULD BE ' ' '
HELIUM OR FUEL OR ! ' '
OXIDIZER) ' ' ' o QUAD WILL REMAIN USABLE UNTIL HE
' ' ' MANIFOLD PRESSURE REACHES 75 PSIe
Ae¢ ONE OR MORE 'LAUNCH  'As CONTINUE MISSION ’
QUADS ! ' '
L) . [
Be ONE QUAD (ALL 'EO 'Bele NO=GO FOR TLI '
OTHER QUADS ' ' '
NORMAL } ' ' '
'TLC ' 2e¢(A) NO GO FOR LOI ¢
' ] ]
' ¢ {B) ENTER NEXT BEST PTP!
. [} 1)
: : IF LM NOT AVAILABLE:
' "o ' 3+ NO GO FOR UNDOCKING ¢
1 ] '
YUNDOCKED ' 4o DOCK ASAP '
1 [} )
'DESCENT ' 5S¢ CONTINUE MISSION ’
' ‘ ]
'LUNAR ' 6e¢ CONTINUE MISSION '
'STAY ' ¢
t ] ]
Ce MORE THAN ONE 'DESCENT 'Cele CONTINUE MISSION y
t ] L] .
YALL * 2¢ TERMINATE PHASE AND ¢ Co24(A) IN LUNAR ORBIT DO DPS TEls
' OTHER ' ENTER NEXT BEST PTP. !
! ¢ ' (B) RETAIN LM ASCENT STAGE FOR
' ' ' TEl OEPENDING UPON LM APS/ RCS
' ! ' PROPELLANT REMAINING.
] 1 '
1 ] ]
1 1 1]
[} ] L)
1722 | PACKAGE TEMP LESS  'LAUNCH  'NOT APPLICABLE ' o MALF PROC=== RCS 1A
THAN 55 DEG Fe AND ! N N
UNABLE TO INCREASE ! ' '
. et e t ! 1
As ONE QUAD (ALL 'E0 'Asle NO=GO FOR TLI ¢
OTHER QUADS NORMAL) ' '
'TLC ' 2e(A) NO GO FOR LOI '
t 1 ]
! ! (B) ENTER NEXT BEST PTP!
1 ' t
' ! IF LM NOT AVAILABLE!'
' ] ]
| :LO ! 34 NO GO FOR UNDOCKING ¢
1 t
:UNDOCKED ' 4e DOCK ASAP '
4 ]
JDESCENT ! 54 CONTINUE MISSION '
1 t
'LUNAR ! 6o CONTINUE MISSION '
'STAY ' '
[} ] 1
Be MORE THAN ONE 'DESCENT 'Bele CONTINUE MISSION '
QUAD ! ' '
t 1 L}
'ALL ' 2o TERMINATE PHASE AND ' Be2¢{A) IN LUNAR ORBIT DO DPS TEI
'OTHER ! ENTER NEXT BEST PTPe !
' ' ' (B) RETAIN LM ASCENT STAGE FOR
! ¢ * TEI DEPENDING UPON LM APS/ RCS
' ' ! PROPELLANT.
[} ] [}
! ] ]
t ' +
' 1 ¢
MISSION |REV }DATE SECTION GROUP PAGE
APOLLO 11] A ]6/20/69]CSM SM=RCS SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 17 = CSM SM=RCS

Rev] 1ITEM CONDITION/MALFUNCTION! PHASE ! RULING CUES/NOTES/COMMENTS
) )
t ]
17=23 | LOSS OF INDIVIDUAL T'LAUNCH  'NOT APPLICABLE ! CONTROL SYSTEM  MALFUNCTION  WILL
THRUSTERS ' ' ' CAUSE LOSS OF AUTO COILS OF THRUSTER
OR THRUSTER ' t ! ALTHOUGH DIRECT COILS ARE  STILL
COMBINATIONS AS A ¢ ' Y AVAILABLE,
RESULT OF CLOGGING» ! ' !
FREEZINGs BURNOUTs ! ' '
OR CONTROL SYSTEM ! ' '
MALFUNCTION ' ' '
' ) [}
As LOSS OF ANY ROLL 'LO 'Aole NO=GO FOR UNDOCKING !
THRUSTER ¢ ' '
VUNDOCKED ' 2o DOCK ASAP :
] ]
TALL ! 35 CONTINUE MISSION !
'OTHERS ¢ '
' ] ]
Be LOSS OF FOLLOWING'EQ 'Bols CONTINUE ALTERNATE '
THRUSTER ' ' EQO MISSION '
COMBINATIONGwww ' ' '
1 ] '
. ' ' IF BOTH SPS AND SM '
TWO PITCH OR TwO ! ' RCS DEORBIT '
YAW ! ' CAPABILITY AND ALL '
' ' AX1S ATTITUDE '
ONE PITCH AND ' ' CONTROL AVAILABLE !
ONE YAW» ' ' '
tTLC ' 24 NO=GO FOR LOI ¢
PITCH AND TWO ' ' '
ROLL ‘IN SAME ' ' 3. PLAN TEI FOR NEXT '
DIRECTIONS t ' OPPORTUNITY '
‘TLC [} '
ONE YAW AND TWO 'UNDOCKED ' 4+ DOCK ASAP '
ROLL IN SAME ! ' t
'DESCENT ' 5, CONTINUE MISSION ¢
THREE ROLL IN ' ' '
SAME DIRECTION fLUNAR ' 6o ENTER NEXT BEST PTP t
'STAY ' '
) ] 1
' ' ! Be5e RETAIN LM ASCENT STAGE FOR TEI
' ' ' IF LOSS OF ALL THRUSTERS 1IN ONE
! J ' DIRECTION IN SAME AXIS
Ce LOSS OF +X YALL 'Co INHIBIT NON=CRITICAL 't Co REF SPS RULE 16=27» LACK OF
- THRUSTERS ON ' J SPS BURNS ' ! ULLAGE CAPABILITY ot ;
ADJACENT QUADSe ! ' !
RULE 17~24 THROUGH ! ' '
17~49 ARE RESERVEDs ! ' '
MISSION [REV [DATE. SECTION GROUP PAGE
APOLLO 11]|FNL |5/16/69]CSM SM=RCS SPECIFIC
17=-5




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 17 = CSM SM=RCs = CONCLUDED

REV] ITEM
' INSTRUMENTATION REQUIREMENTS
17=50 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE
SM HE TK A PRESS SR5001P METER COMMON 17=20s 21
QTY SM=RCS PROP SYS A SR5025Q° METER COMMON =1 OF 2 M 17~20y 21
SM ME TK B PRESS SR5002pP METER COMMON 17=20s 21
QTY SM=RCS PROP S§YS B SR5026Q METER COMMON -1 OF 2 M 17-20s 21
SM HE TK C PRESS SR5003P METER COMMON 17=20s 21
QTY SM=RCS PROP $YS C SR5027Q METER COMMON -1 OF 2 M 17-20s 21
SM HE TK D PRESS SR5004P METER COMMON 17-20y 21
QTY SM~RCS PROP SYS D SR5028Q METER COMMON -1l OF 2 M 17=20s 21
SM ENG PKG A TEMP SR5065T METER/C&W COMMON HD 17=22
SM ENG PKG B TEMP SR5066T METER/CEW COMMON HD 17=22
SM ENG PKG C TEMP SR5067T METER/CEW COMMON HD 17=22
SM ENG PKG D TEMP SR5068T METER/CEW COMMON HD 17=-22
SM HE TK A TEMP SR5013T METER COMMON HD 17~20, 21
SM HE TK B TEMP SR50147T METER COMMON HD 17=20y 21
SM HE TK C TEMP SR50157T METER COMMON HD 17~20y 21
SM HE TK D TEMP SR5016T METER COMMON HD 17=20» 21
SM HE MAN A PRESS SR5729P ——— HD 1720y 21
SM HE MAN B PRESS SR5776P HD 17~20y 21
SM HE MAN C PRESS SR5817P mm——— HD 17=20y 21
SM HE MAN D PRESS SR5830P ——————— HO 17-20s 21
SM FU MAN A PRESS SR5737P METER/C&W COMMON HD 17-12» 21
SM FU MAN B PRESS SR5784P METER/C&W COMMON HD 17=12y 21
SM FU MAN C PRESS SR5822P METER/CEW COMMON HD 17~12» 21
SM FU MAN D PRESS SR5823P METER/CEW COMMON HD 17=12s 21
SM OX MAN A PRESS SR5733P ———— m—————— HD 17=21
SM OX MAN B PRESS SR5780P ——— mem—— HD 17=21
SM OX MAN C PRESS SR5820P ————— m—————— HO 1721
SM OX MAN D PRESS SR5821P ——— m————— HD 17=21
MISSION REV_|DATE SECTION GROUP PAGE
APOLLO 111FNL 15/16/69]CSM SM=RCS INSTR REQ
17=6




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 18 = CSM CM=RCS

REV

ITEM

18=1

18=2

18=3

18=4

' GENERAL !

LAUNCH

As 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 1S CAPABLE OF ABORT OR
ENTRY ATTITUDE CONTROLs THIS FAILURE WILL REQUIRE ENTRY INTO PTP 6=4 SINCE SYSTEMS ARE NO
LONGER REDUNDANT s

Be A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE 1IN
BOTH CM RCS RINGS PRIOR TO .TOWER JETTISON IS JUSTIFICATION FOR A MODE I ABORTe AFTER TOWER
JETTISONs 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 CM/SM SEPs THIS METHOD OF ENTRY IS CONSIDERED OPERATIONALLY PREFERABLE TO
PERFORMING AN ABORT AND PRESENTS LESS POTENTIAL HAZARD TO CREW RECOVERYs FURTHERMOREs CM
RCS CONTROL 1S REQUIRED FOR ABORTS IN THE MODE Il AND MODE 1II REGIONSs AND TO ABORT THE
LAUNCH IN THESE REGIONS FOR LOSS OF CM RCS CAPABILITY WOULD PUT THE SPACECRAFT AND CREW
INTO AN UNSAFE ENVIRONMENT ’

LUNAR ORBITy LUNAR STAY PHASES

As LUNAR ORBIT ACTIVITIES WILL BE CONTINUED FOR LOSS OR IMPENDING LOSS OF ONE CM RCS SYSTEMe
Be THESE PHASES WILL ALSO BE CONTINUED IF THE CM=RCS 1S ARMED,

Ce LOSS OF ONE SYSTEM AND ANY DEGRADATION IN THE REMAINING SYSTEM IS CAUSE FOR ENTRY INTO THE
NEXT BEST PTP.

LM DESCENT PHASE

THERE ARE NO CSM RCS FAILURES THAT ARE CAUSE FOR TERMINATING THE DESCENT PHASE.

ALL OTHER PHASES

Ae SUSTAINED LEAK IN OR LOSS OF HELIUM SUPPLY PRESSURE QR MELIUM 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 DEORBITe LOSS OF HELIUM SUPPLY
PRESSURE OR HELIUM MANIFOLD PRESSURE IN BOTH CM RCS RINGS PDELETES ALL ENTRY ATTITUDE
CONTROL CAPABILITY REQUIRING CONTINGENCY SM RCS SPIN UP PRIOR TO CM/SM SEPe THE LOSS OF ONE

OR BOTH CM RCS RINGS 18 CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO THE NEXT
BEST PTPe

Be ARMING OF THE CM RCS RINGS* WHETHER THE PROPELLANT ISOLATION VALVES ARE OPENED OR CLOSED»
1S CAUSE FOR TERMINATING THE PHASE AND MISSION INTO THE NEXT BEST PTPe

RULE NUMBERS 18=5 THROUGH
18=9 ARE RESERVED.

MISSION REV [DATE SECTION GROUP PAGE

APOLLO 111 FNL |5/16/69 JCSM CM=RCS GENERAL
18~1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 18 = CSM CM=RCS

REV

ITEM

18~10

18-11

! SYSTEMS MANAGEMENT !

THRUSTER TEMP CONTROL

CM RCS THRUSTERS WILL BE HEATED PRIOR TO ENTRY FOR 20 MINUTES OR UNTIL THE LOWEST INDICATED
TEMPERATURE 1S 28 DEGe Fey WHICHEVER COMES FIRSTs IF THRUSTER(S) HMEATER FUNCTION FAILSs CM RCS
IS STILL CONSIDERED OPERATIONAL PENDING RESULTS OF CM RCS CHECKOUT PRIOR TO ENTRYs

MALF PROC RCS 5

HELTUM INTERCONNECT

AS A LAST RESORTy IF THE HELIUM IN ONE RING IS DEPLETED DUE TO A LEAK AND THE PROPELLANT IS
DEPLETED IN THE OTHER RINGy THE SYSTEMS MAY BE INTERCONNECTED IF THE REMAINING PROPELLANT 1§
REQUIRED FOR CONTROLe ONCE INTERCONNECTEDs THE RINGS CANNOT BE ISOLATEDe MALF PROC RCS 4

RULE NUMBERS 18=12 THROUGH
18=19 ARE RESERVEDe

MISSION REV [DATE SECTION GROUP PAGE

APOLLO 11| FNL]5/16/69]C5M CM=RCS MANAGEMENT
18«2
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MISSION RULES
SECTION 18 = CSM CM=RCS

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

1 ' ' ]
] ' (] [}
' ] 1

! SPECIFIC MISSION RULES !

18-20| SUSTAINED LEAK IN
OR COMPLETE LOSS OF
OF HELIUM SUPPLY

PRESSURE
As ONE RING LAUNCH  'Ausls CONTINUE MISSION AND
! ENTER PTP 6=4
]
Lo/ 24 CONTINVE MISSION
DESCENT/
'LUNAR
FSTAY
1
'ALL 3+ TERMINATE PHASE AND Ae3¢ NORMAL ENTRY
1OTHERS ENTER NEXT BEST PTP
L]
Be BOTH RINGS 'LAUNCH  'Bele CONTINUE MISSION AND
' ENTER PTP 2=1,
' UNLESS PRIOR TO
' TOWER JETTISONs IF
' PRIOR TO TOWER
: JETTISONs ABORT
'DESCENT 2+ CONTINUE MISSION
t
X :
'ALL 3. TERMINATE PHASE AND Be3s CONTINGENCY SM RCS SPINUP
'OTHERS ENTER NEXT BEST PTP PRIOR TO CM/SM SEP FOR DEORBIT AND

TBD FOR LUNAR RETURN ENTRYs

1
t
)
t
]
18=21| SUSTAINED LEAK IN CR'
COMPLETE LOSS OF '

HELIUM MANIFOLD '
PRESSURE (COULD '
BE EITHER FUEL OR :
]

[l

e T TS i I T T T T
v T T T . T e . TR T e T T T T

OXIDIZER)
As ONE RING LAUNCH  'Aele CONTINUE MISSION AND
' ENTER PTP 6~4
)
Lo/ 24 CONTINUE MISSION
'DESCENT/
LUNAR
'STAY
[}
TALL 3+ TERMINATE PHASE AND
'OTHERS ENTER NEXT BEST PTP
Bs BOTH RINGS TLAUNCH . 'Bsls CONTINUE MISSION AND
' ENTER PTP 21
' UNLESS PRIOR TO
! TOWER JETTISONs IF
' PRIOR TO TOWER
! JETTISONs ABORT.
*DESCENT 24 CONTINUE MISSION
1]
]
TALL 3+ TERMINATE PHASE AND Be3 CONTINGENCY SM RCS SPINUP
'OTHERS ENTER NEXT BEST PTP PRIOR TO CM/SM SEP FOR DEORBIT AND
X TBD FOR LUNAR RETURN ENTRY.
Mission |Rev Joate ] section GROUP PAGE
apoLLo 13] FnL|5/16/69) csm cMe=Res SPECIFIC
18-2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 18 = CSM CM=RCS

REV] 1TEM lconprrion/MaLFUNCTION'  PHASE ! RULING ! CUES/NOTES/COMMENTS

1 ) 1

1 ) 1

18=22 | CM RCS 15 ARMED FOR 'LO/ 'CONTINUE MISSION '
ANY REASON 'DESCENT/ ! '
' LUNAR ' '

'STAY ' '

[ ] 1

FALL YTERMINATE PHASE AND '

'OTHERS  'ENTER NEXT BEST PTP '

] ] t

' ] ]

t ' ]

] t [}

RULE NUMBERS 18=23 ! ‘ '
THROUGH 18=49 ARE ! ' '
RESERVEDs S ' '
' 1) ]

MIssION |REV [DATE  JsECTION GROUP PAGE
APOLLO 11| FNL|5/16/69|CSM CM=RCS SPECIFIC
18~4
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MISSION RULES

SECTION 18 = CSM CM=RCS = CONCLUDED

REV| ITEM
t INSTRUMENTATION REQUIREMENTS !
18=50 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
. : REFERENCE
CM HE TK A PRESS CROOO1P METER COMMON M 18=20
CM HE TK B PRESS CROO0ZP METER COMMON M 18=20
CM TK A TEMP CROO03P METER COMMON HD 18=20
CM TK B TEMP CROQO4P METER COMMON HD 18=20
CM HE MNFLD A PRESS CRO035P METER/CE&EW  SEPARATE M 18~-21
CM HE MNFLD B PRESS CROQ36P METER/C6W SEPARATE M 18=21
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11| FNL[5/16/69]CSM CM=RCS INSTR REQ
18-5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 19 =~ EMU/EVA =

REV

ITEM

19=1

19=2

! GENERAL !

TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES» THE EXTRAVEHICULAR MOBILITY UNIT (EMU)
MUST PROVIDE THE FOLLWOING MINIMUM CAPABILITIES=wm

As DOCKED (TUNNEL HARDWARE INSTALLED)/UNDOCKED/RNDZ

ANY COMBINATION OF TWO OPS AND/OR PLSS UNITS SATISFYING THE FOLLOWING===

le OPS SCURCE PRESSURE

2 SUFFICIENT 02 CONSUMABLES (PLSS M20e LIOH AND BATTERY ARE NOT CHECKED PRIOR 10
UNDOCKING) TO SUPPORT A 30 MINUTE CONTINGENCY EVA {(CEVA)

Be EVA

le CRITICAL INSTRUMENTATION

24 LCG/LTL COOLING

3. EMU PRESSURE INTEGRITY

e PLSS 02 PRESSURE REGULATOR

Se PLSS FAN

Ge PLSS BATTERY

Te OPS 02 PRESSURE REGULATOR

8 SUFFICIENT PLSS CONSUMABLES TO SUPPORT CMECKOUT» PLANNED EVA (2+40) AND A 30

MINUTE POST=EVA RESERVES

9e SUFF!CIENT OPS CONSUMABLES TO SUPPORT 30 MINUTE PURGE OPERATIONSe

DEFINITIONS

LOSS OF EMU PRESSURE INTEGRITY

le UNABLE TO MEET 043 PSI/MIN PRESSURE DECAY CRITERIA DURING EMU PRESSURE INTEGRITY
CHECK ¢

2¢ EMU REGULATED PRESSURE LESS THAN 3,75 PSID {TM} AND DECREASING ON LUNAR SURFACE
WHICH REPRESENTS AN 02 USAGE RATE GREATER THAN 047 LBS/HR

LOSS OF PRIMARY OXYGEN SUB=SYSTEM (POS) OXYGEN SUPPLY

1 SQURCE PRESSURE LESS THAN 152 PSIA
20 UNABLE TO SUPPLY OXYGEN TO OXYGEN VENTILATION LOOP

LOSS OF PLSS BATTERY

le PLSS BATTERY VOLTAGE LESS THAN 1640 VDC AND DECREASING

24 PLSS BATTERY CURRENT DRAIN GREATER THAN 345 AMPS AND INCREASING (DOES NOT
INCLUDE CHECKOUT)

LOSS OF L1QUID COOLING GARMENT/LIQUID TRANSPORT LOUP (LCG/LTL) THERMAL CONTROL

le LOSS OF LCG/LTL CIRCULATION (FLOW RATE LESS THAN 345 LBS/MIN AND DECREASING)

2, LCG H2O INLET TEMPERATURE OF 30 DEG F AND INCREASING AND LCG H20 DELTA T LESS
THAN 5 DEG F AND DECREASING WITH OIVERTER VALVE IN ''MAX'' POSITION _(THIS
CONSTITUTES A FAILED SUBLIMATOR)

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11]'8 7/3/69 |EMJ/EVA GENERAL/
MANAGEMENT 19-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 19 = EMU/EVA =

REV

ITEM

19=3

19=4
19=5%

19=6

19-10

19=11

19=12

19=13

19=14

19=18

CREWMAN MAY ELECT TO ATTEMPT A WET SUBLIMATOR RESTART IF BREAKTHROUGH OCCURS.

OPS PURGE CAPABILITY IS REQUIRED FOR EVA.

VACCUUM TRANSFERS WILL ONLY BE USED IN SUPPORT OF (1) CONTINGENCY EXTRAVEHICULAR TRANSFER (CEVT)
BETWEEN 8/C» AND (2) ALM CABIN REPRESS FAILURE.

AN EMU/LM ECS HYBRID LIFE SUPPORT AND COMM CONFIGURATION IS ACCEPTABLE IF WITHIN SYSTEMS
CAPABILITIES AND IF REQUIRED TO PRECLUDE TIMELINE IMPACT.

RULES 19=7 THRU 19=9 ARE RESERVEDs

' MANAGEMENT !

L L]

THE PLSS BATTERY IS CONSIDERED TO HAVE A MINIMUM OF 16 AMP=HR CAPABILITY. THIS CONSUMABLE IS
GAGED BY MONITORING GT8140C/GT8240C AND PROCESSING IN THE RTCC TO OBTAIN AMP=HRS,

THE PLSS PRIMARY OXYGEN SUBSYSTEM (PQS) 1S CONSIDERED TO HAVE A MINIMUM SOURCE PRESSURE OF 1045
PSIA TO SATISFY THE PLANNED EVAe THIS CONSUMABLE IS GAGED BY MONITORING GT8182P/GT8282P AND
PROCESSING IN THE RTCC TO OBTAIN LBS MASS.

THE PLSS FEEDWATER RESERVOIR IS CONSIDERED TO HAVE A NOMINAL LOADING OF B8e5 LBSe THIS$
CONSUMABLE IS GAGED BY MONITORING GTB8154T/GT82547T GT8196T/GT8296T GT8182P/GTB82B82P»
GT8110P/GTB8210P AND PROCESSING IN THE RTCC AND HAND CALCULATIONS TO OBTAIN LBS REMAININGs

THE CONTAMINANT CONTROL ASSEMBLY 1S CONSIDERED TO HAVE A 4800 BTU TOTAL METABOLIC CAPABILITY.
THIS CONSUMABLE (LIOH)} 1S GAGED BY MONITORING POS CONSUMPTION.

SgFF!ClENT PLSS AND/OR OPS CONSUMABLES WILL BE RETAINED AT LM LIFTOFF TO SUPPORT A 30 MINUTE
CEVA

TERMINATION OF EVA ACTIVITIES WILL BE BASED UPON THE CONSUMABLES (ELECTRICAL POWERs 02» AND H20!
REQUIRED TO SUPPORT SAMPLE RETURN CONTAINER CLOSEOUT AND TRANSFER TO LM PLUS 30 MINUTES POST=~EVA
RESERVEs

RULES 19=16 THROUGH
19+19 ARE RESERVEDs

MISSION REV ]|DATE SECTION GRQUP PAGE

APOLLO 11] 8 T7/3/69 [EMU/EVA GENERAL/
MANAGEMENT 19~2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19 = EMU/EVA =

0 ON/MALF ON' PH ' '
Rev] 1TEM CONDITION/MALFUNCTION ASE RULING EUES/NOTES/COMMENTS
] (] t
1 [} t
t SPECIFIC !
] ' o - )
19=20} LOSS OF EMU YEVA ' ' REF MALF EMU
PRESSURE INTEGRITY ! ! '
' ' '
! 'TERMINATE EVA !
] 1 )
' ' le ACTIVATE OPS '
t 1 1
1 ] )
t [ '
' 1 ]
1] 1 1
19«21] PLSS 02 PRESSURE YEVA 'TERMINATE EVA ! REF MALF EMY
REGULATOR FAILURE ' ! '
] ) '
! ' le ACTIVATE OPS '
1 1 []
! ' 2¢ IF REGe FAILS OPEN '
' ' CLOSE POS SHUTOFF !
' ' VALVE '
] 1] ]
1 ) )
) ) 1)
1 ) t
[} ] ]
19=22| PLSS FAN FAILURE YEVA 'TERMINATE EVA IMMEDIATELY ' REF MALF EMU
1 ] [l
! ! le ACTIVATE OPS '
] ] ]
' ' 2+ OPEN PGA PURGE !
' ' VALVE '
1 ] t
i) ) t
L] + +
t [ 1]
] L} 1
19~23{ LOSS OF YEVA 'TERMINATE EVA IMMEDIATELY ' REF MALF EMY
WATER SEPARATOR ! ' '
t 1 ]
! ' le IF DEHUMIDIFICATION ¢
! ' 1S REQUIREDs !
[ ' ACTIVATE OPS AND N
' ' OPEN PURGE PGA !
' ' VALVE '
] ' '
' (] ]
1) ] ]
1 1 )
19=241 CONTAMINATION IN YEVA 'TERMINATE EVA IMMEDIATELY ' REF MALF EMY
VENTILATION ' ' '
SYSTEM : : le ACTIVATE OPS :
' ' 2+ OPEN PGA PURGE !
' ' VALVE '
] ] 1
) 1 )
1 ) 1]
] ) )
' ] ]
1 + 1)
) ) '
RULES 19=25 THRU ' ' '
19~29 ARE RESERVEDs ! ' '
] 1 [}
) ] )
MISSION JREV jDATE SECTION GROUP PAGE
APOLLO 11JFNL |5/16/69| EMUZEVA SPECIFIC
19=3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 19 = EMU/EVA =

REV] ITEM §CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

'
]
'

19-30] LOSS OF LCG/LTL EVA 'TERMINATE EVA IMMEDIATELY REF MALF EMU

le IF ADDITIONAL
COOLING IS
REQUIREDs ACTIVATE
OPS AND OPEN PGA
PURGE VALVE

INSTRUMENTATION

] ]
] [}
] ]
] 1
' ] L]
t ] ¢
! ] [}
' ] i
1 1 '
[} 1 !
$ 1 ]
L] (] 1
' 1 '
t t '
L] ] t
19=31] FEED H20 PRESSURE  'EVaA 'TERMINATE EVA ' REF MALF EMy
LESS THAN 245 PSIA ! ! !
AND DECREASING ! ! '
! ! le IF ADDITIONAL '
' ' COOLING IS '
' ¢ REQUIREDs ACTIVATE '
' ! OPS AND OPEN PGA !
' ! PURGE VALVE :
t '
' ] !
' ' '
1 1) 1]
' 1 '
19=32] LOSS OF POS 02 ' ' ' REF MALF EMU
SUPPLY ! ' '
YEVA 'TERMINATE EVA !
t [} 1
' ' le ACTIVATE OPS '
] ] ]
] ] 1
t 1) 1)
1 1) ¢
' ] ]
19=33] LOss OF PLSS BATTERY:EVA 'TERMINATE EVA IMMEDIATELY ' REF MALF EMU
L] 1
! t ls ACTIVATE OPS '
t L] [}
' ' 2+ OPEN PGA PURGE VALVE !
* ] '
[} t ]
) ' '
Ll [] [}
1 1 [}
RULE 19=34 IS ' ' '
RESERVEDs ' ' '
- ' ' ]
' 1) L}
L} ' 1
19-35] LOSS OF CRITICAL 'EVA 'TERMINATE EVA ' REF MR 19=42
1 ) L
] 4 .
] t [}
t '
< o
] '

NOTE===~ REF SECTION 20 FOR EVA COMMUNICATIONS RULES
'
' '
i t '
RULES 19-36 THRV ' ' ¢
19=40 ARE RESERVED. ' ' '
MISSION REV ] DATE SECTION GROVP PAGE

APOLLO 11 A 6/20/617EMU/EVA SPECIFIC
19=4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 19 = EMU/EVA =~ CONCLUDED

REV] ITEM
! INSTRUMENTATION REQUIREMENTS !
PAM MISSION RULE
19=41 | MEAS DESCRIPTION FM/FM ONBOARD TRANSDUCERS CATAGORY REFERENCE
FEED H20 PRESS GT8110P/GTB210P COMMON HD
LOW FEED H20 PRESS : FLAG ANNUNCIATOR M
PLSS EKG GT8l244/GT8224J *
PLSS BAT CUR GT8140C/GTB240C HD
PLSS BAT VOLT GTBl4lvV/GTB241V HD
LCG H20 TEMP GT8154T/GT8254T HD
PGA PRESS GT8168P/GTB268P HD
PGA PRESS GAGE METER M
LOW PGA PRESS FLAG ANNUNCIATOR M
SUBL 02 OUT TEMP GT8170T/GT8270T HO
l PLSS 02 PRESS GT8182P/GT8282P COMMON HD
PLSS 02 QTY IND METER M
HIGH 02 FLOW FLAG ANNUNCIATOR M
LOW VENT FLOW FLAG ANNUNCIATOR M
LCG H20 DELTA T GT8196T/GT8296T HD
OPS PRESS GAGE METER M
OPS REG PRESS GAGE METER ##M
EVC SYNC GTB8l00X/GTB200X M
EvC CAL 0 VvDC GT8101V/GT8201V HD
EVC CAL 5 VvDC GTB8102V/GT8202V HO
e AEROMEDICAL PARAMETER REFERENCE SECTION 31l
#%1 OF 2 OPS REG PRESS GAGES 1S MANDATORY.
19=42 | CRITICAL INSTRUMENTATION
PAM
MEAS DESCRIPTION FM/FM ONBOARD TRANSDUCER
PLSS 02 PRESS/PLSS02 QTY IND GT8182P/ METER COMMON
GT8282P
PGA PRESS GAGE/LOW PGA PRESS
FLAG ANNUNCIATOR/PGA PRESS GT8l68P/ METER/TONE=
GT8268P FLAG
LOW VENT FLOW
FLAG ANNUNCIATOR TONE=FLAG
MISSION REV ]DATE SECTION GROUP PAGE
APOLLO 11§ A 6/20/69JEMU/EVA PRELAUNCH
INSTR 19=5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

REV

ITEM

20=1

202

Ae

Be

Ceo

D

BASELINE REQUIREMENTS (ALL PHASES EXCEPT LAUNCH}

le TWO=WAY VOICE COMM BETWEEN SPACECRAFTe

2 TWO=WAY VOICE COMM BETWEEN CSM OR LM AND MSFN DURING ALL DOCKED ACTIVITIES
AND BETWEEN BOTH SPACECRAFT AND MSFN DURING UNDOCKED ACTIVITIESs

LAUNCH

THERE ARE NO COMMUNICATIONS FAILURES FOR WHICH THE LAUNCH/ INSERTION PHASE
TERMINATED

POWERED DESCENT ADDITIONAL REQUIREMENTSs

WILL BE

LM VOICE REQUIRED TILL LO GATEe. THERE ARE NO CSM COMMUNICATIONS SYSTEMS FAILURES FOR WHICH
LM POWERED DESCENT WILL BE TERMINATEDs

LUNAR STAY ADDITIONAL REQUIREMENTSs

le

2

3.

FOR TWO~MAN EVA=~==VyQICE COMM BETWEEN MSFN AND ONE EVAs

FOR ONE=MAN EVA=~=-=~yOICE COMM BETWEEN MSFN AND LM OR EVA PLUS DUPLEX VOICE
BETWEEN THE LM AND EVA CREWMAN.

DUPLEX VOICE COMM BETWEEN BOTH EVA CREWMENs

VHF EVA COMMUNICATIONS PRIORITIES ARE===

As

Be

TWO=MAN EVA

1.

2

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 LMy PLUS THE RECEPTION
OF LM VOICE BY BOTH EVA'S)

BACKUP=~==EVA~1 AR/EVA=2B OR EVA=1 A/EVA=2B OR EVA=1 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 7O
THE LM AND THE RECEIVING OF LM VOICE BY ONE EVA.)

ONE=MAN EVA

le

20

PRIME~==EVA=1A OR EVA=~2A (ALLOW DUPLEX VOICE BETWEEN EvA AND THE LM PLUS THE
TRANSMISSION OF DATA FROM EVA TO LM)

BACKUP===EVA=~1B OR EVA=2B {(ALLOWS DUPLEX VOICE BETWEEN EVA AND LM)

RULES 203 THROUGH
20~6 ARE RESERVEDe

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11]FNL J5/16/69) COMM & INST FUNCTIONAL
COMM~GENERAL 20-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 =~ COMMUNICATIONS AND INSTRUMENTATION

REV| ITEM lcoNDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
t ] ' -
t ] ]
' SPECIFIC !
] ,  TTTTmmmTTTTT 1)
20-13 | LOSS OF TWO=WAY VHF 'DOCKED  'DO NOT UNDOCK ' REF MAL PROC COMM=--
VOICE COMM BETWEEN ' - '
SPACECRAFT 'UNDOCKED 'DOCK ASAP ' 3 LOSS OF VHF VOICE COMM WITH CSM
' 'NO GO FOR DOI !
t ] '
'DESCENT 'CONTINUE MISSION '
'ORBIT ' '
L] 1 ]
*POWERED 'CONTINUE MISSION '
'DESCENT ! !
¢ ) t
'LUNAR "CONTINUE MISSION '
1STAY ' '
' _ TNO GO FOR EVA IF !
' 'DUPLEX OR SIMPLEX !
! 'VOICE BETWEEN LM/ '
' "EVA NOT AVAILABLE. '
1 1 ]
] 1 ]
t ] ]
' + '
' ' '
20-14 | LOSS OF TWO-WAY ' ' '
VOICE COMM WITH MSFN! ] '
1 t 1
As CSM ONLY PLAUNCH  'Asle CONTINUE MISSION '
1 t ¢
"EARTH ' 24 ENTER NEXT BLOCK DATA '
'ORBIT ' POINT !
t 1] ]
L ' 34 CONTINUE MISSION ' Be3 ENTER LM EARLY TO USE LM S-BAND
' ' ' FOR VOICE COMM WITH MSFNs
' ' NO GO FOR LOI !
' t . 1
1001/ ' 4, CONTINUE MISSION '
'POWERED ! '
'DESCENT ! '
' ) t
'LUNAR ' 5, CONTINUE MISSION IF !
'STAY ' VHF RELAY THROUGH LM !
' ! STILL AVAILABLE J
' ' OTHERWISE ENTER NEXT !
' ' BEST PTP '
1 t '
' t )
Be LM ONLY ‘DOCKED  'Bels CONTINUE MISSION ' « REF MAL PROC COMM-=
! | NO GO FOR DOI '
' ' ' 4 LOSS OF S~BAND VOICE COMM
'UNDOCKED ' 2o RETURN TO VICINITY OF !
'DESCENT ! csM '
1ORBIT ! ! :
' ’ NO GO FOR PDI ' 5 S-BAND RECOVER CANNOT  ACGUIRE
' ' " PHASE LOCKe
TPOWERED ' 34AePDI TO LO GATE | '
'DESCENT ! RETURN TO'VICINITY ' Be3s CSM RELAY ACCEPTABLE
' ' OF CSM ASAP '
1 [} ]
' ' BeLO GATE TO TOUCHDOWN !
' ' CONTINUE MISSIONe '
t ] 1
" LUNAR ' 5¢ LM LIFTOFF NEXT ASCENT!
'STAY ' OPPORTUNITY. '
t ) )
1 1 '
20-15 | LOSS OF TWO CSM "EPO © 'CONTINUE MISSION !
AUDIO CENTERS 1 'NO GO FOR TLI !
rALL 'CONTINUE MISSION '
] ] 1
' t . '
20-16 | LOSS OF VOICE FROM 'DUAL "CONTINUE MISSION " EVA=1 HAS EVC=1 EVA=2 HAS EVC=2
EVA=2 TO EVA=1 YEVA | !
' 'EVA=2 GO TO ROSITION '!g't !
MISSION [|REV JDATE  JSECTION GROUP PAGE
APOLLO 11[FNL |5/16/69|CoMM & INST FUNC TIONAL
COMM-SPECIFIC |20-3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

REV| ITEM
20=7

|
20-8

I
20-9

' MANAGEMENT !
VOICE CONFIGURATION
As LM/CSM/MSFN
le VHF DUPLEX B AND USB WILL BE TRANSMITTED/RECEIVED SIMULTANEOUSLY FOR LAUNCH

THROUGH CYls REV 1e VHF SIMPLEX A AND USB WILL BE TRANSMITTED/RECEIVED
SIMULTANEOUSLY FOR EARTH ORBIT AFTER CYIs REV 1 LOSe

24 VHF A SIMPLEX 29648 MHZ IS PRIME VOICE COMM BETWEEN VEHICLES EXCEPT DURING
RANGING WHEN DUPLEX B (CSM) AND DUPLEX A (LM) WILL BE USEDe

30 VHF B SIMPLEX 25947 MHZ IS BACKUP TO VHF A SIMPLEX 29648 MHZ.
4 USB IS PRIME VOICE COMM BETWEEN MSFN AND CSM OR LMs

Se USB/VHF RELAY 1S VOICE COMM BACKUP TO USB BETWEEN MSFN AND MALFUNCTIONED
$/Ce

6e NORMAL VOICE COMM WILL USE SIMULTANEOUS MSFN UPLINK TO BOTH VEHICLESs
HOWEVER» 1F REQUIREMENT SHOULD EXISTs SIMULTANEOUS INDLPENDENT MSFN/CSM  AND
MSFN/LM COMM MODES WILL BE INITIATED.

Te THE PRIME CSM/LM COMMUNICATIONS MODE DURING THE LUNAR ORBIT PHASE IS VHFe
THE PRIME VHF MODE 1S VHF A SIMPLEX UNLESS THIS MODE IS PRECLUDED BY THE USE
OF VHF RANGINGe DURING LUNAR STAY PHASE THE PRIME CSM/LM MODE 1S MSFN RELAY
WITH EACH $/C MONITORING THE VHF A FREQUENCY.

8o THE CSM AND LM WILL TRANSMIT SIMULTANEOUSLY ON VHF AND USB DURING ALL LM
POWERED UP PHASES IN LUNAR ORBIT.

Se IN THE EVENT OF A COMPLETE LOSS OF CSM S=BAND COMMUNICATIONS WITH MSFNs THE
LM WILL 8E CONFIGURED FOR LM TWO=WAY RELAY AND RETAINED FOR TEI AND TEC.

Be LM/CSM/EVA/MSFN
le LM -TWO=WAY WITH TWO~MAN EVA-16-THE PRIME-MODE - PLANNED - FOR- -EVA OPERATIONe

CSM===SB TRANSMIT/RECEIVE ONLY===lM=e= TRANSMIT VHF Ay RECEIVE VHF A AND B
MSFN CONFIGURED FOR USB RELAY.

CSM VHF/USB MANAGEMENT

Ae FOR CREW REST PERIODSs CSM S=BAND ANTENNAS WILL BE SELECTED BY GROUND COMMANDS.

Be NORMAL CONTROL OF THE S~BAND MODES WILL BE BY GROUND COMMANDe CSM COMMUNICATIONS SWITCM
POSITION WILL REFLECT OUT=OF=SITE CONTACT CONFIGURATIONe

LM STEERABLE ANTENNA MANAGEMENT

Ae CSM THRUSTERS B3 AND C4 MUST BE DISABLED WHEN THE LM STEERABLE ANTENNA 1S UNSTOWED DURING
DOCKED PHASES

Be ODURING ALL PHASES THE STEERABLE ANTENNA TEMPERATURE SHOULD BE MAINTAINED BETWEEN =65 DEGe F
AND 185 DEGs Fo

RULES 20=10 THROUGH
20~12 ARE RESERVEDe

MISSION JREV |DATE SECTION GROUP PAGE

APOLLO 11] A 6/20/69COMM & INST FUNCTIONAL
COMM=MNG 20=2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 ~ COMMUNICATIONS AND INSTRUMENTATION

REVI ITEM [conDITION/MALFUNCTION'  PHASE ! RULING 4 CUES/NOTES/COMMENTS

1 ' ]
t 1) ’
] t )
t 1 t
(] ] 1
20-17} LOSS OF VOICE FROM 'DUAL 'CONTINVE MISSION '
EVA=1 TO EVA=2 VEVA ' '
' '1e EVA=2 GO TO POSITION !
] ¢ OOAIQ 1
t [} t
1 124 EVA=1 GO TO POSITION !
' * 11g1y '
1) ) [}
) ] ]
[} ] t
20=18| LOSS OF DUPLEX VOICE'DUAL 'TERMINATE EVA '
BETWEEN EVA=1 AND  'EVA ¢ '
EVA=2 ' ' '
] t [}
t (] ]
t [} t
20=19] LOSS OF TWO=WAY 'DUAL ! TERMINATE EVA '
VOICE BETWEEN MSFN 'EVA ' '
AND EVA ! '1y EVA=2 GO TO POSITION !
' [ tiat '
) [} t
! ' EVA=1 GO TO '
' ' POSITION ''B! '
1) ] ..
' L} L
! ‘2« IF UNABLE TO !
' ' RE=ESTABLISH COMM !
! ' EVA=2 RETURN TO LM AND !
' ! RECONFIGURE COMM !
1 ] 1
! 3¢ IF ABLE TO '
' t RE-ESTABLISH COMM» !
' ' CONTINVE EVA. !
1) ] L]
+ ] t
L ] L
] ) '
20=-20] LOSs OF Two-way 1ALT *TERMINATE EvA '
VOICE BETWEEN MSFN 'EVA ' '
AND BOTH LM AND"EVA !LONE=MAN}12s RECONFIGURE LM TO- 1
' ! RE=ESTABLISH COMMs '

t [}
' 12, IF ABLE TO '
' ' RE=~ESTABLISH COMM: '
' ' CONTINUE EVA. '
1 ] [}
] ] ]
) ] 1
' ) ]
20-21] LOSS OF DUPLEX VOICE'ALT EVA 'TERMINATE EVA !
BETWEEN LM AND EVA ' (ONE=MAN}! '
' *le RECONFIGURE LM '
' ! AND EVA TO VHF '
' ' BACKUP MODEs '
[} [}
' 124 IF ABLE TO '
' ! RE-ESTABLISH DUPLEX '
' ! COMMs CONTINUE EVAs '

‘
1 L ]
] ] ]
) ] [}
RULES 20=22 THROUGH ' v '
20-25 ARE RESERVED. ! ' '

MissioN |Rev |oate  ]section GROUP PAGE
APOLLO 23] A |es20/69]comm & INsT FUNCT IONAL
COMM=SPECIFIC |20~4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

REV

ITEM

20=26

20=27

Ae

Be

Ce

BASELINE REQUIREMENT (ALL PHASES EXCEPT LAUNCH)

le CRITICAL INSTRUMENTATION (CRITICAL INSTRUMENTATION IS THAT INSTRUMENTATION
REQUIRED TO VERIFY MISSION GO/NO=GO CRITERIA)

LAUNCH

THERE ARE NO CSM INSTRUMENTATION FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL
TERMINATED

POWERED DESCENT ADDITIONAL REQUIREMENTS
THERE ARE NO CSM INST. SYS FAILURES FOR WHICH LM POWERED DESCENT WILL BE TERMINATEDs

THE -MISSION WILL BE CONTINUED WITH THE LOSS OF THE=~=~

As
Be
Co
De
Ee
Fa
Ge

CSM UPDATA LINK

CSM CAUTION AND WARNING SYSTEM
CSM DSE

CSM HIGH GAIN AMTENNA

CSM FM DOWNLINK

CSM USB RANGING

VHF RANGING

RULES 20=28 THROUGH
20=-29 ARE RESERVED.

BE

M1SSION REV ] DATE SECTION GROUP PAGE

APOLLO 11]FNL |5/16/69]COMM & INSTR CSM INST =~
GENERAL 20=5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

REV| ITEM

' MANAGEMENT :
20=30 | DSE MANAGEMENT
Ae LM AND CSM LOW BIT RATE TELEMETRY WILL BE RECORDED CONTINUOUSLY WHEN NOT IN CONTACT WITH
GROUND TELEMETRY SITES EXCEPT DURING PERIQDS OF VHF RANGING AND WILL BE PLAYED BACK AT
LEAST ONCE PER REVOLUTION IN LUNAR ORBITs
Be CM HIGH BIT RATE DSE RECORDINGS WILL BE MADE DURING THE FOLLOWING OPERATIONS===-
le LAUNCH
20 S=1vB/CSM SEPARATION
3e ALL SPS MANEUVERS
b CM/LM SEPARATION AND ENTRY
Se DTO REQUIREMENTS (TBD)
Ge LM FINAL SEP
Co DURING SLEEP PERIODS

1, USING HIGH GAIN ANTENNASs DSE RECORDING AND DUMPING WILL BE MANAGED PER (A)
ABOVE

24 USING OMNI'Ss LM AND CSM LOW BIT RATE TELEMETRY WILL BE RECORDED
CONTINUOUSLY WHEN NOT IN CONTACT WITH GROUND TELEMETRY SITESe DATA WILL NOT

BE OUMPED UNLESS A MALFUNCTION SO DICTATESs IN THIS CASE THE HGA WILL BE
ACTIVATED FOR THE DUMP.

20~31 | CTE MANAGEMENT

A CTE WILL BE CONFIGURED TO CLOCK IN GET FOR FLIGHT» HOWEVERs IF A HOLD OCCURS AFTER T=20
MINUTES» CTE WILL NOT BE CORRECTED UNTIL COMPLETION OF POWERED FLIGHTs :

Be CTE WILL BE ALLOWED TO DRIFT +/«5 SEC BEFORE BEING UPDATED AFTER ORBIT INSERTIONs

RULES 20=32 THROUGH
20=34 ARE RESERVEDe

MISSION REV ]JDATE SECTION GROUP PAGE

APOLLO 11|FNL 15/16/69JCOMM & INSTR CSM INST =~
MANAGEMENT 20=6




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

REVI 1TEM |coNDITION/MALFUNCTION® prASE RULING ! CUES/NOTES/COMMENTS
1) t )
1 ] ]
' SPECIFIC !
' ' ToTTmmTETTT '
20=35 | LOSS OF CSM TM ' | '
1 [} 1
Ae HBR OR LBR 'ALL *As CONTINUE MISSION '
) 1) [}
Bs ALL T 'LAUNCH  !Bsls CONTINUE MISSION !
YORBIT ' 24 ENTER NEXT BEST PTP !
i t ]
'POWERED ' 34 CONTINUE MISSION '
'DESCENT ! '
1 t - '
' LUNAR ' 4o LM LIFTOFF AT THE NEXT!
'STAY ' ASCENT OPPORTUNITYe !
t 1 L]
1 1 ]
t L] '
] 1 1
20=36 | LOSS OF CRITICAL  'LAUNCH  'CONTINUE MISSION '
INSTRUMENTATION ' : :
)
€0 TENTER NEXT BEST PTP '
' 'NO GO FOR TLI J
1 ] '
FTLC *CONTINUE MISSION !
1 ]
' tNO GO LOI '
' ] L)
'DO1 "CONTINUE MISSION '
' INO GO FOR LUNAR STAY '
t ] '
1 ' ]
t 1 ]
' ] '
20=37| LOSS OF ONE CSM PMP 'ALL *CONTINUE MISSION '
POWER SUPPLY | ' '
' t 1
1 ' ]
] ] 1)
20-38 | LOSS OF BOTH CSM  'EPO 'NO GO FOR TLI !
POWER AMPLIFI1ERS ' [ !
' (] '
'ALL - 'CONTINUE MISSION '
] ] 1)
+ ' 1
20-39 | LOSS OF THE SCE 'EPO 'CONTINUE MISSION '
' 'NO GO FOR TLI '
] [} ]
1TLC YCONTINUE MISSION '
' *NO GO FOR LO1 '
' 1] ]
'LUNAR  'CONTINUE MISSION '
'ORBIT ! '
L} [} ]
'LUNAR  'CONTINUE MISSION, !
'STAY ' '
[} 1 t
[l ' ]
RULES 20=40 THROUGH ' ' '
20=44 ARE RESERVEDs ' ! '
] '
t ] )
misstoN |Rev |oate  |section GROUP PAGE
APOLLO 11|FNL |5/16/69]|COMM & INSTR CSM INST =
: SPECIFIC 20=7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

REV

ITEM

20=45

20=46

As

Ce

' GENERAL !

BASELINE REQUIREMENT

le CRITICAL INSTRUMENTATION (CRITICAL INSTRUMENTATION 1S THAT INSTRUMENTATIONS
ONBQOARD OR TM DURING MSFN AOSs OR ONBQARD ONLY DURING MFSN LOS REQUIRED TO
VERIFY MISSION GO/NO=-GO CRITERIA}

POWERED DESCENT ADDITIONAL REQUIREMENTS

LM HBR TELEMETRY

LUNAR STAY ADDITIONAL REQUIREMENTS

LM LBR OR HBR TM IS REQUIREDe IF LM TM DATA 1S LOST DURING THE EVAs ONE CREWMAN WILL RETURN
AND ATTEMPT TO RE~ESTABLISH THE LOST COMMUNICATIONS LINKe

THE MISSION WILL BE CONTINUED WITH THE LOSS OF THE===

A
Be
Ce
De
Es
Fe

Ge

LM UPDATA LINK

LM CAUTION AND WARNING SYSTEM
LM DSEA

EVA TELEMETRY

LM FM DOWNLINK

LM USB RANGING

VHF RANGING

RULES 20=47 THROUGH
20=~49 ARE RESERVED.

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11] B 7/3/69 FCOMM & INST LM INST =
GENERAL 20=-8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

REV

ITEM

20=50

! MANAGEMENT !

et s 1 e 0 i o

LM USB/TM MANAGEMENT

A

Co

FOR NORMAL LM POWERED UP PHASESs THE LM STEERABLE ANTENNA WITH THE POWER AMPLIFIER WILL BE
USEDe DURING LUNAR STAY, IF THE ERECTABLE ANTENNA IS USEDs THE POWER AMPLIFIER MAY BE
TURNED OFF IF HBR TM AND VOICE CIRCUIT MARGINS ARE ADEQUATE.

DURING PERIODS OF LM OUT~OF=-STATION CONTACT (LUNAR FAR SIDE)s THE TM BIT RATE WILL BE
SWITCHED FROM H2R TO LBR AND TRANSMITTED TO THE CSM OVER VHF B EXCEPT DURING VHF RANGING
AND PERIUDS OF CRITICAL VOICE COMMUNICATIONS,

FOR ALL LUNAR STAY OPERATIONSs HBR TM WILL BE USEDe

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 RESERVEDe

MISSTON REV ] DATE SECTION GROUP PAGE

APOLLO 11]FNL }15/16/63)COMM & INST LM INST =
MANAGEMENT 20=9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION
REVI ITEM CONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NOTES/COMMENTS
""""""""""" T T T
' ] t
t SPECIFIC !
1 y Tt )
20~55f LOSS OF LM TM ! ! ! REF MAL PROC
] 1 1
As LOSS OF LBR ONLY 'ALL tAe CONTINUE MISSION ' COMM ¢
1] ) 1
8¢ LOSS OF MBR OMLY 'DOCKED 'Ssle CONTINUE MISSION ! MFSN REPORTS
L] ] 1
YUNDOCKED ' 2+ RETURN TO VICINITY OF ' LOSS OF PCM
] ) CSM ]
! ! NO GO FOR DOI! '
'DESCENT ' 3« RETURN TO VICINITY OF !
'ORBIT ' CcSM '
' ' NO GO FOR PDI '
] ] )
'POWERED ' 4e(A) PDI TO LO GATE = !
'DESCENT ! ABORT !
! ' RETURN TO VICINITY !
' ! OF CSM '
) ] 1]
' ' {B) LO GATE TO TD = '
! ' CONTINUE MISSION '
] ) )
' LUNAR ' 54 CONTINUE MISSION '
'STAY ' '
1 t [}
Ce LOSS OF ALL TM :DOCKED :C-l. CONTINVE MISSION :
YALL ' 24 RETURN TO VICINITY OF '
] ] CSM 1
' ! NO GO FOR TD :
) 1
YPOWERED ' 3a4lA) PDI TO LO GATE = '
'DESCENT. ! ABORT=DOCK ASAP !
1 ] 1
! ' (B) LO GATE TO TD = '
' ! CONTINUE MISSION '
] ' i
'LUNAR ' 4e LM LIFTOFF NEXT LAUNCH!
'STAY ' OPPORTUNITY J
] 1] ]
] t 1
) ] ]
t t [}
20=56| LOSS OF CRITICAL ' ' '
INSTRUMENT ION ! ' '
] 1 4
'DOCKED DO NOT UNDOCK '
1] 1 '
'UNDOCKED 'DOCK ASAP '
t t [}
] 1 ¥
RULES 20=57 THROUGH ! ! '
20=59 ARE RESERVEDe ! ' '
] ) 1
1 ) 1)
MiISSION | REV | DATE SECTION GROUP PAGE
APOLLO 11JFNL |5/16769) COMM & INST LM INST =
SPECIFIC 20=10




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 -~ COMMUNICATIONS AND INSTRUMENTATION CONCLUDED

REV] ITEM
' C5M~ INSTRUMENTATUON REQUIREMENTS !
20=60| MEAS DESCRIPTION PCM ONBOARD ~ TRANSDUCERS CATEGORY MISSION RULE REF
UDL VALIDITY SIGNAL cTo262v - - HD 13=108+10E+11C
USB RECEIVER AGC CT0620E  METER  COMMON HD 13-108
USB RECEIVER AGC METER - - HD . 13-108
USB RECEIVER ERROR CTO604F - - HD
DSE TAPE MOTION : cTooizx T8 - HD 13-11
CTE TIME . CTO145F - - HD 13-11
SCE 10 VDC cT0018V - - HD
SCE 5 VDC CT0017V - - HD
SCE 20 vDC €T0015V - - HD
SCE =20 VDC CT0016V - - HD
PCM HI REF 85 PERCENT cTo125v - - HD
PCM HI REF 15 PERCENT cTO126V - - HD
' LM= INSTRUMENTATION REWUIREMENTS !
20=61 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF
PCM 0SC FAIL 2 GLO422V - - 1 oF 2
PCM 0SC FAIL 3 GLO423V - - HD
CAL 85 PCT GLO401V - - HD
CAL 15 PCT 6L0402V - - HD
MET 6LO501W - - HD
CoW PWR FAIL GL4054X  CAUTION - HD 20-24
MASTER ALARM GL4069IX  MASTER ALARM = HOD 20-24
DUA STATUS GTO441X - - HD
5=BND ST PH ERR 6709928 - - HD 20-21
$=BND RCVR $16G 6T0994V  METER - HD 20=21
STEERABLE ANT TEMP GTO454 METER - HO
XMTR PO 670993  =mmmw - HD 20=21
misstoN |rev {oAtE  |secTion GROUP PAGE

APOLLO 11] FN

-

5/16/69 JCOMMUNICATIONS PRELAUNCH
AND INSTR REQ TS 20-11




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC

REV

1TEM

21-3

21~4

21=5

-

GENERAL

TO INITIATE THE FOLLOWING MISSION PHASESy THE PYROTECHNIC SYSTEM MUST PROVIDE THE FOLLOWING
MINIMUM CAPABILITIES= ==

NOTE
LM=ACT IVE RENDEZVOUS/CONTINGENCY
RETURN ASSUMED
Ae DOCKED OPERATIONSs UNDOCKING
ONE OPERATIONAL PYRO SYSTEM
Be DESCENT ORBITs POWERED DESCENT»s LUNAR STAY

TWO OPERATIONAL PYRO SYSTEMS

DEFINITIONS=~~

LOSS OF PYRO SYSTEM
Ae PYRO BATTERY OPEN CIRCUIT VOLTAGE LESS THAN 35 VDC
Be UNABLE TO ARM SYSTEM

A PYRO SYSTEM WILL BE DISABLED IF===
A ANY RELAY K2 THROUGH K& INADVERTENTLY CLOSES (REF MR 21~13)

Be ANY RELAY K7 THROUGH K15 INADVERTENTLY CLOSESe SYSTEM wiILL BE USED FOR APS PRESSURIZATION»
DPS VENTING AND STAGING

A PYRO SYSTEM 1S DISABLED BY OPENING THE APPROPRIATE ''LOGIC POWER!'' CIRCUIT BREAKER

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 RELEASED.

ANY SPECIFIC PYRO MISSION RULE REQUIRING A NEXT BEST OQPPORTUNITY LIFTOFF WILL BE CAUSE FOR
TERMINATION OF AN EVA. ADDITIONALLYs SHOULD A PYRO SYSTEM EXKIBIT A Kl-Ké KELAY CLOSURE DURING
THE EVAs ONE CREWMAN WILL RETURN AND ATTEMPT TO CORRECT THE MALFUNCTION,

RULE NUMBERS 21=6 THROUGH 21=~9 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11 8 7/3769 | LM SEQUENTIAL GENERAL
AND PYROTECHNIC | MANAGEMENT 21=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC

REV

ITEM

21~10

21=11

21=12

21=13

21l=14

MANAGEMENT

APS WILL NOMINALLY BE PRESSURIZED IMMEDIATELY PRIOR TO STAGINGe APS WILL NOT NORMALLY BE
PRESSURIZED MORE THAN 24 HOURS PRIOR TO THE LAST APS BURN==~ HOWEVERs IN A CONTINGENCY CASEs THE
APS MAY BE PRESSURIZED UP TO 3-1/2 DAYS PRIOR TO THE LAST APS BURNe

IF UNABLE TO DEPLOY ONE OR MORE LANDING GEARs A LANDING WILL NOT BE ATTEMPTEDe 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.

UNDOCKED STAGING WITH ONE PYRO SYSTEM WILL BE PERFORMED ONLY IF ABSOLUTELY NECESSARY TO MAINTAIN
CREW SAFETYe

FOR A K1 THROUGH K& FAILUREs THE GOOD SYSTEM WILL BE DISABLED AND A PYRO FUNCTIONs OTHER THAN
STAGINGs ATTEMPTED TO DETERMINE IF K1 HAS FAILED CLOSEDe IF BOTH SYSTEMS ARE FAJLED IN THIS
MODEs THEY MUsST BOTH BE TESTED FOR A K1 FAILURE INDEPENDENTLYs A PYRO SYSTEM CANNOT BE DISABLED
FOR A K1 FAILUREs

AN ARMED PYROQ SYSTEM(S) THAT CANNOT BE DEARMED IS CONSIDERED UNSAFE FOR THE VIBRATION/SHOCK
ENVIRONMENT ASSOCIATED WITH LUNAR TOUCHDOWNe

RULE NUMBERS 21=15 THROUGH
21=19 ARE RESERVED.

MISSION {REV [DATE SECTION GROUP PAGE

APOLLO 11)FNL }8/16/69 LM SEQUENTIAL GENERAL
AND PYROTECHNIC |MANAGEMENT 21=2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC

REV

ITEM

21=20

21=21

]
]
'
'
]
1]
t
L]
'
1
L[}
1
]
'
¢
1
1

*NO=GO PDI
'

'FOR UNSTAGED OPERATIONs

'PLA

CE ONE ASCENT

'BATTERY ON BUS POWERING

fTHE ACTIVE GUIDANCE

'SYSTEMS,
'

'STAGE AS REQUIRED IN ORBIT
'

1 ED RELAY

CSM RESCUE MAY BE REQUIRED DUE TO
RCS REDLINE

CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- ' [} t
] ¢
) 1 1
SPECIFIC
] 1 T [}
LOSS OF === ' ! ' REF MALF PROC ED==-
1 ] 1]
As ONE PYRO SYSTEM ‘'ALL "As 1e DELAY STAGING AS ' 1 ' ED RELAY
' ' LONG AS POSSIBLE '
' ' ' CsM RESCUE MAY BE REQUIRED DUE TO
'DOCKED ' 2+ CONTINUE MISSION ' RCs REDLINES
L] ] i
TUNDOCKED ! NO=GO DO1 '
t ' 1
'DESCENT '  3e¢ DOCK ASAP '
'ORBIT ! NO=GO PDI '
+ Tt t
TPOWERED '  4e(A) PDI TO POI + 5 !
'DESCENT ! ABORT '
! ' (8) PDI + 5 TO TD =~ !
' ' CONTINUE MISSION '
) ' 1
'LUNAR ' 5+ LIFT QFF AT NEXT !
'STAY ' BEST OPPORTUNITY '
'
Bs TWO PYRO SYSTEMS 'ALL 1Bs 1s DOCK ASAP !
1 1
'POWERED ' 2+ ABORT '
'DESCENT ! '
' ] ]
+ 1)
] 1)
L] t
] (]
) '
UNABLE TO DISARM ' '
PYRO SYSTEM(S) ALL YCONTINUE MISSION ' REF MALF PROC ED===
t
'
]
1]
)
1
]
]
'
¢
¥
1)
1
]
1)
1
t
]
]
1]

*POWERED 'ABORT

'DESCENT !

[] ]

TLUNAR 'LIFT OFF AT NEXT BEST

*STAY $OPPORTUNITY

' 'NO-GO EVA

)

1 ]

[} )

] t

3y
MISSION |REV |DATE | SECTION GROUP PAGE
APOLLO 11|FNL |5/16/69}LM SEQUENTIAL  |SPECIFIC
AND PYROTECHNIC |MANAGEMENT 21=3




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC

REVI ITEM CONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NOTES/COMMENTS
t 1 ] .
] 1] 1] )
] ) 1
21=22| A RELAY K7 THROUGH ‘ALL ' ! RELAYS
K15 INADVERTENTLY ' ' '
CLOSES ' ' ' K7 = RCS PRES
] ] 1
' ' ' K8 ~ LAND GEAR DEPLAY
t ] 1
' ' ' KBA = LAND GEAR DEPLOY
+ 1) ]
' ' ' K9 = DPS CRYO HE PRESS
] ] ]
' ! ' K10 = ASC HE TANK 1
+ 1 ]
' ' ! K11 ~ ASC HE TANK 2
t ] 1)
' ' ' K12 = ASC FUIL AND OX COMP VALVE
' ' ! (SYSTEM B ONLY)
1 ] t
' ' t K12A = ASC FUEL AND  OX  COMP
' ! ! VALVES
) ] 1)
! ! ' K13 = DPS FUEL AND OX VENT
] ] 1]
: : : Kl4 = DP$ AMBIENT HE
' ! ' K15 = DPS FUEL AND OX COMP VALVES
] L] ]
] L] ]
Ae SYSTEM A ' 'As CONTINUE MISSION ' AAND B = PRIOR TO DPSs CRYO HE
' ' ' PRESSs THE FAILED SYSTEM WILL BE
' 'OPEN LOGIC POWER ' DISABLED FOR ALL PYRO FUNCTIONS»
' tteatt C/B UNTIL DPS CRYO ' SUBSEQUENT PYRO FUNCTIONS WILL BE
' 'HE PRESSURIZATION ' ACCOMPLISHED USING SYSTEMS A AND B
: Y ACCOMPL I SHED '
] '
Be SYSTEM B : 1Bs CONTINUE MISSION :
1
' tOPEN LOGIC POWER '
' teegie ©/g UNTIL DPS CRYO HE!
! *PRESSURIZATION ¢
' 'ACCOMPL I SHED '
1 ] ]
Cs BOTH SYSTEMS ' "Cs 1o CONTINUE MISSION :
[] ]
' ' 2+ PRIOR TO '
' ' POSITIONING MASTER '
' ' ARM SW TO VION!tmue ¢
' t CLOSE DES HE REG 1 '
' ' AND 2 '
[l ] ]
' ' 34 OPEN DES HE REG 1 AT !
' ! TiG OF DPS 1 BURN '
1) [} 1
) ] ]
21=23 | UNABLE TO STAGE ' ' ! THIS RULE ONLY APPLIES TO ALTERNATE
' ! t MISSIONS
) t ]
Ae ASCENT AND 'RNDZ "Ae 1s CONTINUE MISSION ' Ae CSM RESCUE MAY BE INITIATED DUE
DESCENT STAGES ' ' * TO RCS REDLINES
STILL RIGIDLY ' ' '
TIED TOGETHER ' ' 2+ USE RCS FOR '
' ' MANEUVERS !
) ] 1
Be INCOMPLETE RNDZ tBe 1o EXECUTE CSM RESCUE ! Be EVT MAY BE REQUIRED BECAUSE OF
STAGINGs VEHICLE ' 4 ' INABILITY TO DOCKe
NOT RIGID : : 2¢ GO TO DRIFTING FLIGHT:
) t [}
[} ) _ ]
] ] L}
) 1 t
] (] [}
RULE NUMBERS 21~24 ! ' '
THROUGH 21=49 ' ' '
ARE RESERVED ' ' '
MISSION [REV |DATE SECTION GROUP PAGE
APOLLO 11|FNL [5/16/69]LM SEQUENTIAL SPECIFIC
AND PYROTECHNIC [MANAGEMENT 21=4




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC = CONCLUDED

REV] ITEM
! PRELAUNCH INSTRUMENTATION !
21=50 | MEAS DESCRIPTION PCM ONBOARD CATEGORY MISSION RULE REFERENCE
ED RLY A K1=Ké GY0201X SYS A STAGING LIGHT M 21~1» 29 39 139 20y 21
COMMON
CAUTION HD
LIGHT
ED RLY B K1=Ké 6Y0202X SYS B STAGING LIGHT M 21=1v 2y 39 13y 209 21
ED RLY A K7=K15 GY0231X ===mome= M 21=1s 39 22
ED RLY B K7-K15 GY0232X memmmemas M 21=1y 3y 22
SELECTED ED BAT - METER M 21=19 2» 20
voLT
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11] FNL | 5/16/69 LM SEQUENTIAL PRELAUNCH
AND PYROTECHNIC | INSTR 21=5




NASA - Manned Spacecraft Center
MISSION RULES
SECTION 22 ~ LM ELECTRICAL POWER

REV] ITEM
T GENERAL '
22«1 |TO INITIATE THE FOLLOWING MISSION PHASESs THE ELECTRICAL POWER SYSTEM MUST PROVIDE THE FOLLOWING
MINIMUM CAPABILITIESm== :
NOTE
LM ACTIVE RENDEZVOUS/CONTINGENCY RETURN ASSUMED
A DOCKED WITH HATCH OPEN AND TUNNEL CLEAR
1¢ CDR OR LMP BUS
2e TWO DESCENT BATTERIES WITH ASSOCIATED FEEDER OR ONE ASCENT BATTERY WITH
ASSOCIATED FEEDERe
3. SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE THE
PLANNED ACTIVITY PERIODs
Be DOCKED WITH HATCH CLOSED
l1e¢ CDR AND LMP BUSES
2 TWO DESCENT BATTERIES PLUS ONE ASCENT BATTERY OR BOTH ASCENT BATTERIESs
3 BOTH ASCENT FEEDERS
be SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE THE
PLANNED ACTIVITY PERIOD PLUS A RESERVE OF 1 HOUR.
Ce UNDOCKED/SEPARATION
1l CDR AND LMP BUSES
2. TWO DESCENT BATTERIES PLUS TWO ASCENT BATTERIES OR FOUR DESCENT BATTERIES
PLUS ONE,ASCENT BATTERY.
3, BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDERs A SHORTED DESCENT FEEDER
RESULTS IN LOSS OF ALL DESCENT BATTERIESs
4o -. SUFFICIENT AVAILABLE ELECTRICAL POWER===
_(A) TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2 HOURSe
(B) 1IN EACH ASCENT BATTERY TO PROVIDE A 2=HOUR CONTINGENCY RETURN CAPABILITYe
NOTE
TO COMTINUE LANDING MISSION» SEE POWERED
DESCENT CONSUMABLE REQUIREMENTS.
Ds  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 FEEDERs
4s  ONE INVERTER AND AC BUS A
8. SUFFICIENT AVAILABLE ELECTRICAL POWER===
(A) TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2 HOURSe
(B) IN EACH ASCENT BATTERY TO PROVIDE A 5=HOUR CONTINGENCY RETURN CAPABILITY
NOTE
TO CONTINUE LANDING MISSIONs SEE PQWERED
DESCENT CONSUMABLE REQUIREMENTS.

ISSION REY 1DATE SECTION GROUP PAGE

APOLLO 11 FNL |5/16/69) LM ELECTRICAL GENERAL
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MISSION RULES
SECTION 22 = LM ELECTRICAL POWER

REV

ITEM

22=1
(CONT )

Ee

Fe

Ge

POWERED DESCENT

le CDR AND LMP BUSES

2 TWO DESCENT BATTERIES PLUS BOTH ASCENT BATTERIES

3e BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER

be ONE INVERTER AND AC BUS As

Se SUFFICIENT ELECTRICAL POWER COMBINED IN ALL AVAILABLE BATTERIES T0
ACCOMPLISH LANDING AND A LUNAR STAY OF 2 HOURS PLUS SUFFICIENT ELECTRICAL
POWER IN EACH ASCENT BATTERY TO ACCOMPLISH LIFTOFF THRU CREW TRANSFER,.

LUNAR STAY

le CDR AND LMP BUSES

20 ONE DESCENT BATTERY ON EACH BUS PLUS BOTH ASCENT BATTERIES

3. BOTH ASCENT FEEDERS AND BOTH DESCENT FEEDERS

4o SUFFICIENT ELECﬂHCAL; POWER COMBINED IN ALL AVAILABLE BATTERIES TO COMPLETE

THE DESIRED LUNAR STAY AND A 2 HOUR LUNAR STAY RESERVEs PLUS SUFFICIENT
ELECTRICAL POWER IN EACH ASCENT BATTERY TO ACCOMPLISH LIFTOFF THRU CREW
TRNASFERe

NOTE=m=~
LM IS STAY AT Tl OR
T2 IF SUFFICIENT
ELECTRICAL POWER IS
AVAILABLE TO PROVIDE
A T3 LIFTOFFs NOMINAL
INSERTIONs AND CSM
RESCUE CAPABILITY.

LM ACTIVE RENDEZVOUS

le
2.
3

EITHER COR OR LMP BUS
ONE ASCENT BATTERY WITH ASSOCIATED FEEDER

SUFFICIENT AVAILABLE CONSUMABLES TO COMPLETE RENDEZVOUS/DOCKING/CREW
TRANSFER PLUS A RESERVE OF 2 HOURSs

MISSION JREV |DATE SECTION GROUP PAGE
APOLLO 11} A |6/20/69)LM ELECTRICAL GENERAL
POWER 22=2
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MISSION RULES
SECTION 22 = LM ELECTRICAL POWER

REV

ITEM

222

22=-3

DEFINITIONS===
LOSS OF COR OR LMP BUS
Ao INABILITY TO MAINTAIN BUS VOLTAGE GREATER THAN 2645 VDC
Be A BUS CURRENT GREATER THAN OR EQUAL TO 90 AMPS
LOSS OF AN EPS BATTERY
Ae BATTERY OUTPUT LESS THAN OR EQUAL TO 2 AMPS WHEN CONNECTED TO A BUS
Be TEMPERATURE GREATER THAN OR EQUAL TO 145 DEG F WITH VOLTAGE EQUAL (UNSTAGED
CONFIGURATION} OR LESS THAN NOMINAL (STAGED CONFIGURATION)s AND CURRENT LESS
THAN NOMINAL
Ceo INABILITY TO MEET VOLTAGE REGULATION AT REQUIRED LOAD
De INABILITY TO BE CONNECTED TO A FEEDER DUE TO A MALFUNCTIONED ECA
Ee BATTERY OPEN CIRCUIT VOLTAGE BELOW 318 VBC STEADY STATE
LOSS OF A DC BUS FEEDER

Ae DESCENT = INABILITY TO USE AS A POWER PATH THE ELECTRICAL CONNECTIONS FROM
THE QUTPUT TERMINALS OF THE DESCENT ECA'S TO THE DFR

Be ASCENT = INABILITY TO USE AS A POWER PATH THE ELECTRICAL CONNECTIONS FROM
THE QUTPUT TERMINALS OF THE ASCENT ECA'S TO THE BAT FEED TIE CIRCUIT
BREAKERS
LOSS OF OVERCURRENT PROTECTION

Ae DEFINITE LOSS [Fw===-

{1} BOTH CIRCUIT BREAKERS POWERING THE ECA'S FAIL OPEN (ALL DESCENT OR ALL  ASCENT

BATTERIESy DEPENDENT ON WHICH PAIR OF CIRCUIT BREAKERS FAILED)
(2) FAILURE OF AN ASCENT BATTERY NORMAL FEED CONTACTOR
Be PROBABLE LOSS IFw=~
(1). UNABLE TO MEASURE A BATTERY CURRENT BOTH ONBOARD AND ON TELEMETRY
(2) UNABLE TO TAKE THE BATTERY OFF LINE
LOSS OF AN INVERTER AND/OR ASSOCIATED AC DISTRIBUTION

A AC BUS VOLTAGE LESS THAN OR EQUAL TO 110e5 OR GREATER THAN OR EWUAL T0O 120
VAC

Be Ag BUS FREWUENCY LESS THAN OR EQUAL TO 330 OR GREATER THAN OR EWUAL TO 410
H .
Co POWER CANNOT BE SUPPLIED TO AN AC B8US

ANY SPECIFIC EPS MISSION RULE REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE
TERMINATION OF AN EVA. ADDITIONALLYs A CREWMAN WILL RETURN FROM THE EVA TO CORRECT
FOLLOWING===

Ae A DESCENT BATTERY MALFUNCTION REQUIRING THE BATTERY TO BE TAKEN OFF LINE.

Be AN INVERTER MALFUNCTION IF THE STEERABLE ANTENNA 1S AFFECTED (ASSUMES THE
ERECTABLE ANTENNA IS NOT DEPLOYED).

RULE NUMBERS 22=4 THROUGH 22=9 ARE RESERVED,.

FOR
THE

MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 22 = LM ELECTRICAL POWER

REV

ITEM

22=10

22=11

22=12

22=13

22=14

22=15

22~16

22=~17

' MANAGEMENT !

THE MISSION WILL BE CONTINUED AFTER LIFTOFF WITH THE LOSS OF OVERCURRENT PROTECTION ' IF THIS
PROTECTION IS LOST PRIOR TO LIFTOFFs A HOLD WILL BE CALLEDs :

A IF OVERCURRENT PROTECTION s LOST ON AN INDIVIDUAL DESCENT BATTERYs THE BATTERY WILL Bt
LEFT ON LINE IF REQUIRED.

Be IF ALL DESCENT OVERCURRENT PROTECTION IS LCSTs BCTH ASCENT BATTERIES WILL BE PARALLELEV
WIEH THE DESCENT BATTERIES ON LINE PERIODICALLY TO MONITOR CURRENT AND OBTAIN A CONSUMABLE
TREND ¢

Ce IF ONE OR BOTH ASCENT BATTERY NORMAL FEED CONTACTORS FAIL OPEN» THE SPACECRAFT wliLL BE
CONFIGURED WHEN ASCENT STAGE ONLY OPERATIONS ARE REWUIRED» USING THE SACKUP FEEDS N EQTH
ASCENT BATTERIES WITH THE CROSSTIES LEFT OPEN.

THE ASCENT BATTERIES WILL BE PRECONDITIONED FOR===

A TWO ASCENT BATTERY/SPLIT BUS OPERATION AND THE CURRENT STEPS ASSOCIATED WITH
AN ABORT STAGE BY REMOVING 5 AMP HOURS FROM EACH BATTERY IMMEDIATELY PRIOR
TO PDI + 5

Be TWO ASCENT BATTERY/SPLIT BUS OPERATION BY REMOVING 245 AMP HOURS FROM EACH
BATTERY PRIOR TO REMOVING THE LAST DESCENT BATTERY ON EACH BUS PRICR TO
LUNAR LIFTOFF

Ce ONE ASCENT BATTERY/TWO BUS OPERATION BY REMOVING 5 AMP HOURS IMMEDIATELY
PRIOR TO REMOVING THE LAST DESCENT BATTERY.

THE BAL LOAD CROSSTIES (30A) WILL BE OPEN FOR MAIN PROPULSION BURNS® STAGINGs AND wHENEVER AGS
IS IN THE OPERATE MODE, THE BUS CROSSTIES (100A) wILL NOMINALLY NEVER BE CLOSED.

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 SHORTs IF TIME PERMITSs STANDARD MALFUNCTION PROCEDURES WILL BE FOLLOWEDe THE BUSES WILL
NEVER BE CROSSTIED TO DETECT THE LOCATION OF A SHORTs

THE INVERTERS WILL BE SWITCHED FOR A VOLTAGE LESS THAN OR EQUAL TO 112 VAC OR A FREWJVENQY
GREATER THAN OR EQUAL TO 402 OR LESS THAN OR EQUAL TO 398 HZ.

BATTERIES WILL BE MANAGED DURING LUNAR STAY TO MAINTAIN EWUAL DISSIPATION - OF AVAILABLE ENERGY
WITHIN TBD AMP=HCURS BETWEEN ALL BATTERIES ON LINE.

FOR A SHORTED DESCENT FEEDER»s THE ASCENT BATTERIES WILL BE PLACED ON NORMAL FEED WITH THE SHORT
ISOLATED VIA THE DEADFACE RELAYs OPERATIONALLY THIS RESULTS IN THE LOSS OF ALL REMAINING DESCENT
ELECTRICAL ENERGY FOR CONSUMABLE CONSIDERATIONSe THE TwO DESCENT BATTERIES THAT STILL HAVE AN
OPERABLE FEED PATH WILL BE USED ONLY IF NECESSARY TO MAINTAIM CREW SAFETYe.

WITH THE LOSS OF ONE ASCENT BATTERYs THE REMAINING ASCENT BATTERY willLL BE PLACED ON ITS BACKUP
FEEDPATH WITH THE BUS CROSSTIES (100A) CLOSED FOR STAGED OPERATICONS. ALSO PRIOR TO INITIATING AN
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 FEEDFATH.

RULE NUMBERS 22=18 THROUGH 22=19 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 22 = LM ELECTRICAL POWER

ONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENT
Revl 1Tem Leonoirr H v / NTS
t 1 )
t ] )
[} ) (]
! SPECIFIC
' . ——————— .
22~20]| LOSS OF EITHER DC ! ' ' REF MALF PROC EPSmw=m

BUS t t )
' ! ' 1 UNSTAGED DC BUS
"ALL "Ae DELAY STAGING ALAP '
' ’ ' 2 STAGED DC BUS
'DOCKED  'Bs CONTINUE MISSION '
' ' ' 3 UNSTAGED C AND W PWR
' ' 14 DO NOT UNDOCK '
] ' ' 4 STAGED C AND W PWR
' " 24 CREWMEN OPERATE '
J ' WITH CONNECTING ! o LOSS OF DC BUS RESULTS IN LOSS
' ' HATCHES OPEN AND ' OF ONE PYRO SYSTEM
' ' TUNNEL CLEAR '
' ' ' e LOSS OF EITHER BUS DURING
' ' 3. PERFORM LIMITED ' DESCENT ENGINE BURNS RESULTS  IN
' ' SYSTEMS EVALUATION ' EITHER THE ENGINE THROTTLING TC 100
' ' ' PERCENT OR SHUTTING DOWNe
YUNDOCKED 'Ca DOCK ASAP ]
1 ] ]
'DESCENT ! '
TORBIT ' '
t ' (]
'POWERED ! '
'DESCENT ! '
1 ] )
LUNAR 'De LIFTOFF AT NEXT ]
'STAY ' BEST OPPORTUNITY !
1 ) ]
[} ) '
1 ) [}
1 ) 1

2221 SHORTED DC BUS ' ' ! REF MALF PROC EP§w==

FEEDER ! ' !
' ' ! 3 UNSTAGED C AND W PWR
] 1) [}

As DESCENT YALL "Asle CONTINUE MISSION ' 4 STAGED C AND W PWR
t ) ¢
'DESCENT ' 2o DO NOT PERFORM PDI ' ¢ SEE MANAGEMENT RULE 22-17
'ORBIT ' ! '
[} L] 1
'POWERED ' 3o ABORT '
'DESCENT ! DOCK ASAP '
1) [ ]
*LUNAR ' &4 LIFTOFF AT NEXT BEST !
1STAY ' OPPORTUNITY '
] ] )

Bs ASCENT TALL "Bele DELAY STAGING ALAP :
|} ]
'DOCKED ' 2¢ CONTINUE MISSION J
L) [} )
' ' {A) DO NOT UNDOCK !
L] 1] 1
! ' (B) CREWMEN OPERATE J
J ' WITH CONNECTING !
' 1 HATCHES OPEN AND !
' ' TUNNEL CLEAR '
1] ] 1
' ' {C) PERFORM LIMITED '
' ! SYSTEMS ¢
! ' EVALUATION !
1 ] )
YUNDOCKED ' -3+ DOCK ASAP '
) ]
'DESCENT ! !
10RBIT ' ¢
1] ] )
'POWERED ! '
'DESCENT ! )
[} 1] ]
TLUNAR ' 4 LIFTOFF AT NEXT '
YSTAY ' BEST OPPORTUNITY ‘

missioNn [Rev |oate }section GROWP PAGE
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MISSION RULES

SECTION 22 = LM ELECTRICAL POWER

REV!] 1TEM [conorTion/maLFuncTIONt  PHASE RULING ! CUES/NOTES/COMMENTS
- ' ] ]
1 ] t ‘
1) ] )
22=22| LOSS OF ASCENT ' ' ' REF MALF PROC EPS===
BATTERY(S) ' ' '
' ' ' 2 STAGED DC BUS
As LOSS OF ONE 'DOCKED  'As 1s CONTINUE MISSION '
ASCENT BATTERY ! ' DO NOT STAGE UNLESS ! 4 STAGED C AND W POWER
YUNDOCKED DESCENT BATTERIES ¢
' ' AND 02 ARE DEPLETED ! 9 STAGED BATTERY
' ] ]
'DESCENT ' 24 RETURN TO VICINITY !
CORBIT ' OF CSM ASAP '
' ' NO GO PDI ¢
' ] )
' ' DO NOT STAGE UNLESS !
' ! DESCENT BATTERIES '
' ' AND 02 ARE DEPLETED !
t ] i
'POWERED !  34(A) PDI TO PDI + 5 !
YDESCENT ! - ABORT '
! ' DELAY STAGING ALAP '
' ) )
! ' (B} POI + 5 TO '
' ' TD = CONTINVE '
' ' MISSION ’
1 1 ]
'LUNAR ' 4s LIFTOFF AT NEXT '
'STAY ' BEST OPPORTUNITY '
t ) 1
Bs LOSS OF TWO "ALL '8¢ 1s DO NOT STAGE = DOCK !
ASCENT BATTERIES ! ! ASAP '
i 1 [}
'DOCKED ' 24 DO NOT UNDOCK '
] ] 1
'POWERED ! 3+ ABORT !
'DESCENT ! '
1) [] ]
] 1 1]
' ] t
L] ) 1)
L t (]
] ] )
22~23} LOSS OF DESCENT ' ' ' REF MALF PROC EPSmw=
BATTERY(S) ' ! ' _ e
' ! ' 1 UNSTAGED DC BUS
Ae LOSS OF ONE OR  'ALL *Ae CONTINUE MISSION '
TWO DESCENT ! ! ! 3 UNSTAGED C AND W POWER
BATTERIES ! ' '
' ' ! 7 UNSTAGED BAT TB ABNORMAL
Be LOSS OF THREE  'DOCKED  'Bs 1s DO NOT UNDOCK )
OR MORE DESCENT ' ' OPERATE WITH '
BATTERIES ' ' CONNECTING HATCHES !
' ' OPEN AND TUNNEL '
! ' CLEAR !t NOTE=== IF TWO DESCENT BATTERIES
' ' ! FEEDING THE SAME BUS FAIL»s AN ASCENT
'UNDOCKED ' 2+ DOCK ASAP ' BATTERY WILL BE PLACED ONLINE TO
' ' ' FEED THAT BUS. :
'DESCENT ! '
'ORBIT ! '
) ¥ ]
'POWERED '  34(A) PDI TO LO GATE = !
'DESCENT ! DOCK ASAP '
[} 1)
' ' (B) LOGATE TO TD = !
' ' CONTINVE MISSION !
) ] )
'LUNAR ' 4e LIFT OFF AT NEXT '
'STAY ' BEST OPPORTUNITY '
] [}
] t t
L) L} '
‘ ' ' '
7
MissioN |Rrev Joate | section GROWP PAGE
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MISSION RULES

SECTION 22 = LM ELECTRICAL POWER

REVI ITEM CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' ' '
[ ' ' '
[ ' '
22=24] LOSS OF INVERTER(S) ! ' ' REF MALF PROC EP§==~=
[ ' '
Ae LOSS OF ONE VALL 'Ae le CONTINUE MISSION ' 8 INVERTER
INVERTER ' [ '
' ! ' o LOSS OF AC POWER RESULTS IN
B¢ LOSS OF BOTH 'DOCKED fBe 1o CONTINUE MISSION ' LOSS OF DPS GIMBALSs RRs S$=BND
INVERTERS ' ! NO GO DOl ' STEERABLE ANT (HBR TM!e BOTH FDAIL
"UNDOCKED ¢ : SPHERES»
' ]
I 'DESCENT ¢ 2¢ DO NOT PERFORM PD} ' ¢ HBR TM CAN BE TRANSMITTED AND
TORBIT ' ! RECEIVED BY MSFN FROM THE OMNI'Se
' ' '
'POWERED ! 3¢(A) PDI TO LO GATE =
'DESCENT ¢ ABORT ¢
[ ' '
! ' (B) LO GATE TO TD = '
! ! CONTINVE MISSION !
' ' '
*LUNAR ! 4o CONTINUE MISSION '
'STAY ! !
' ' [
' ' '
' [ [
' ' [
22=25] LOSS OF AC BUSES ' ! ' REF MALF PROC EPSm==
' ' '
Ae LOSS OF BUS A 'DOCKED 'As 1le CONTINUE MISSION ' 8 INVERTER
' ' NO GO FOR DOI '
"UNDOCKED ¢ ' LOSS OF AC BUS A RESULTS IN
! ! ' LOSS OF DPS GIMBAL CONTROLs RENDZ
'DESCENT ! 2« DO NOT PERFORM PDI ' RADARs AND INTEGRAL LIGHTING
'ORBIT J '
' ' ' LOSS OF AC BUS B RESULTS IN
'POWERED ¢ 3s(A) PDI TO LO GATE = ' LOSS OF S=BAND STEERABLE ANTENNA
'DESCENT ! ABORT ' (HBR TM) AND NUMERIC LIGHTINGs HBR
' ' ' TM IS AVAILABLE FROM AN OMNI ANTENNA
' ' {(B) LO GATE TO TD = ' AND A 210 FT MSFN SITE.
¢ ! CONTINUE MISSION !
N ' ' LOSS OF BOTH AC BUSES RESULTS
fLUNAR ' 4e CONTINUE MISSION ' IN THE ABOVE PLUS LOSS OF BOTH FDAI
'STAY ' ' SPHERES AND THE AOT
\ . ] t . . . ..
[ ] ]
' [ '
' ' '
Be LOSS OF BUS B TALL 'Be CONTINUE MISSION '
] [ '
' ' '
' ' [
RULE NUMBERS 22=~26 ! ! '
THROUGH 22=49 ' ' '
ARE RESERVED t ' '
MISSION REV }DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 22 = LM ELECTRICAL POWER = CONCLUDED

REV] ITEM
' INSTRUMENTATION REQUIREMENTS !
22~50| MEAS DESCRIPTION PCM ONBOARD CATEGORY MISSION RULE
REFERENCE
AC BUS FREQ GCO155F CAUTION }COMMON M } 2229512425
AC BUS VOLTS GCO071v  METER/CAUTION)ILIGHT M
BAT 1 VOLTS GC0201V METER HD
BAT 2 VOLTS G6C0202V  METER HD 22=2910114
BAT 2 VOLTS GC0203v  METER COMMON HO 203521924
BAT 4 VOLTS GC0204V METER METER HD
BAT 5 VOLTS GCO205v  METER M }22-2’10¢14
BAT 6 VOLTS GCO206V METER M 20921922
COR BUS VOLTS 6Co301v METER/WARNING}COMMON M 22=2910914
LMP BUS VOLTS GC0302V  METER/WARNING JLIGHT M } 21922423
BAT 1 CUR GCl201C METER M PCM
BAT 2 CUR GCl202C METER M PCM 22=2+910114
BAT 3 CUR . GCl203C METER COMMON M PCM 20321922923
BAT 4 CUR GC1204C METER METER M PCM
BAT 5 CUR GC1205C METER M PCM }22-2t10|16
BAT & CUR GCl206C METER J M PCM 20921922923
BAT 1 MAL GC9961yU CAUTION/COMP M ONBOARD
BAT 2 MAL 6C9962U CAUTION/COMP M ONBOARD 22~2910914920921923
BAT 3 MAL 6C9963U CAUTION/COMP | COMMON M ONBOARD
BAT 4 MAL GC9964U CAUTION/COMP { LIGHTS M ONBOQARD
BAT 5 MAL GC9965U  CAUTION/COMP M ONBOARD }22-2.10»20-21.22
BAT 6 MAL GC9966U CAUTION/COMP | M ONBOARD
BATTERY MAL GL404TX HD 22=2910920921922923
BAT 1 LOW TAP GC4362X FLAG HD
BAT 2 LOW TAP GC4364X FLAG HD 22=2910920921923
BAT 3 LOW TAP. GC4366X FLAG HD
BAT 4 LOW TAP GC4368X FLAG HD
BAT 8 B/U CDR GC4369X FLAG HD
BAT 6 NORM CDR GC4370X FLAG HD 22=2+10917+20
BAT 5 NORM LMP GC4371X FLAG HD 21922
BAT 6 B/U LMP GC4372X FLAG HD
MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CONTROL

REV

ITEM

23=1

' GENERAL '

TO INITIATE THE FOLLOWING MISSION PHASES THE ENVIRONMENTAL CONTROL SYSTEM MUST PROVIDE

FOLLOWING MINIMUM CAPABILITIES==~
NOTE
LM ACTIVE RENDEZVOUS/CONTINGENCY
RETURN IS ASSUMED
Ae DOCKED WITH HATCH OPEN AND TUNNEL CLEAR
le COMBINED VEHICLE PRESSURE INTEGRITY
2 ONE LM COOLANT LOOP
Be DOCKED WITH HATCH CLOSED
le CABIN PRESSURE INTEGRITY
ra SUIT LOOP INTEGRITY
3. ONE SUIT FAN
b ONE DEMAND REGULATOR
S5e ONE COOLANT LOOP

6e SUFFICIENT 029 H20» AND LIOH CONSUMABLES TO COMPLETE THE
PERIOD PLUS A RESERVE OF 1 HOUR

Co  UNDOCKED/SEPARATION
1. CABIN PRESSURE INTEGRITY
26 SUIT LOOP INTEGRITY
3. ONE SUIT FAN
4o ONE DEMAND REGULATOR
Se ONE COOLANT LOOP
6¢ 1 OF 2 H20 SEPARATORS OR LCG
Te SUFFICIENT 02y H20 AND LIOH

(A} TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2

PLANNED ACTIVITY

HOURS

(B) IN EACH ASCENT H20 TANK TO PROVIDE A 2=HOUR CONTINGENCY RETURN CAPABILITY

(C) IN BOTH ASCENT 02 TANKS TO PROVIDE A 2~HOUR CONTINGENCY RETURN CAPABILITY

NOTE

TO CONTINUE LANDING MISSIONy
SEE POWERED DESCENT CONSUMABLE

THE

REQUIREMENTS»
MISSION REV | DATE SECTION GROUP PAGE
ApPoLLO 11| A |6/20/69]LM ENVIRONMENTAL] GENERAL
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MISSION RULES
SECTION 23 ~ LM ENVIRONMENTAL CONTROL

REV

ITEM

23=1
CONT

De

Ee

DESCENT ORBIT

le
20
3.
b4
Se
6o
Te
8e

CABIN PRESSURE INTEGRITY
SUIT LOOP INTEGRITY
ONE SUIT FAN
ONE DEMAND REGULATOR
BOTH COULANT LOOPS
PRIMARY H20 FEEDPATH CAPABILITY
BOTH H20 SEPARATORS OR 1 OF 2 H20 SEPARATORS PLUS THE LCG LOOP
SUFFICIENT 02s H20s AND LIOH
{A) TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2 HOURS+e
(B) IN EACH ASCENT H20 TANK TO PROVIDE A 5~HOUR CONTINGENCY RETURN CAPABILITY
(C) IN BOTH ASCENT 02 TANKS TQ PROVIDE A 5-HOUR CONTINGENCY RETURN CAPABILITY
NOTE
TO CONTINUE MISSIONs SEE

POWERED DESCENT CONSUMABLE
REQUIREMENTS »

POWERED DESCENT

1,
2
3e
'
5e
6o
T

8e

e

10e

CABIN PRESSURE INTEGRITY

SUIT LOOP INTEGRITY

BOTH SUIT FANS

ONE DEMAND REGULATOR

BOTH COOLANT LOOPS

PRIMARY H20 FEEDPATH CAPABILITY

BOTH H20 SEPARATORS OR 1 OF 2 H20 SEPARATORS PLUS THE LGC LOOP

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.

SUFFICIENT H20 COMBINED IN ALL AVAILABLE H20 TANKS TO ACCOMPLISH LANDING AND
A LUNAR STAY OF 2 HOURS PLUS SUFFICIENT H20 1IN EACH ASCENT H20 TANK TO
ACCOMPLISH LIFTOFF THRU CREW TRANSFERe

SUFFICIENT AVAILABLE LIOH IN EACH INSTALLED CARTRIDGE FOR 6 HOURS OF (€02
REMQVAL.

MISSION REV JDATE SECTION GROUP PAGE
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MISSION RULES
SECTION 23 ~ LM ENVIRONMENTAL CONTROL

REV

ITEM

23=1
CONT

Fo

EITHER

IN EACH

PLUS A

LUNAR STAY
le CABIN PRESSURE INTEGRITY
2 SUIT LOOP INTEGRITY
3 BOTH SUIT FANS
4o BOTH COOLANT LOOPS
Se PRIMARY HM20 FEEDPATH
6o BOTH H20 SEPARATORS OR 1 OF 2 H20 SEPARATORS PLUS THE LCG LOOP
Te SUFFICIENT 02 COMBINEDIN ALL AVAILABLE 02 TANKS TO COMPLETE THE DESIRED
LUNAR STAY AND A 2=HOUR LUNAR STAY RESERVE PLUS SUFFICIENT 02 IN
ASCENT TANK TO ACCOMPLISH LIFTOFF THRU CREW TRANSFERs
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
ASCENT TANK TO ACCOMPLISH LIFTOFF THRU CREW TRANSFER.
9 SUFFICIENT LIOH FOR DESIRED LUNAR STAYs LIFTOFF THRU CREW TRANSFERs
RESERVE OF 4 HOURSs
NOTEwm~=
LM IS '!1STAY'' AT Tl OR T2 REGARDLESS
OF REMAINING LM 02 OR LIOHs IF
SUFFICIENT H20 I$ AVAILABLE TO
PROVIDE A T3 LIFTOFF» NOMINAL
INSERTIONs AND A CSM RESCUE
CAPABILITY.
Ge LM=ACTIVE RENDEZVOUS/DOCKING
le ONE COOLANT LOOP
2e¢ ONE H20 FEEDPATH
3e ONE M20 SEPARATOR OR THE LCG LOOP
4e  ONE ASCENT H20 TANK
5e SUFFICIENT H20 TO ACCOMPLISH. RENDEZVOUS/DOCKING

MISSION JREV JDATE SECTION GROWP PAGE
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MISSION RULES
SECTION 23 = LM ENVIRONMENTAL CONTROL

REV

23=3

23=4

23~5

23=6

DEFINITIONS=w=

LOSS .OF CABIN INTEGRITY
LM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED
GREATER THAN OR EQUAL TO 446 PSIA WITH AN 02 FLOW RATE OF 0+6 LBS/HRs FOR
DOCKED ACTIVITIES THIS WILL BE RELAXED TO A FLOW RATE OF 6 LBS/HRs

LOSS OF SUIT LOOP INTEGRITY
TOTAL PGA/SUIT LOOP LEAKAGE GREATER THAN OR EWUAL TO 063 PSI/MIN (046
LBS/HR) DURING SUIT LOOP PRESSURE CHECK OR A VISIBLE TEAR IN THE PGAs.

LOSS OF COOLANT LOOP

Ae  SUSTAINED GLYCOL TEMPERATURE GREATER THAN OR EQUAL TO 50 UEGREE F AND RISING
EXCEPT DURING COOLANT LOOP STARTUP AND DRYOUT (SUBLIMATOR LOUST)

Be GLYCOL PUMP DELTA P LESS THAN OR EWUAL TO 6 PSID (CIRCULATION LOST) CR KNOWN LGSS
OF H20 FEED CAPABILITY TO THE SUBLIMATOR(S).

GLYCOL COOLANT LEAK

OBSERVED FLUID IN CABIN CONFIRMED BY TASTE OR PRESENCE OF GLYQOL LOw
INDICATION CONFIRMED BY STATIC PRESSURE DROPe

LOSS OF DESCENT 02 TANK

INABILITY TO TRANSFER 02 FROM DESCENT TANK OGR MSFN CUNFIRMATION OF
INADEQUATE DESCENT TANK PRESSURE WITH 02 MANIFOLD PRESSUREs

LOSS OF ASCENT. 02 TANK
As  MSFN CONFIRMATION OF LOSS OF ASCENT TANK PRESSURE WITH 02 MANIFOLO PRESSURE== GR
Be IF 02 MANIFOLD PRESSURE CANNOT BE READ» AND VEMICLE IS5 UNSTAGED AND DESCENT 02
TANK GREATER THAN 35 PERCENTs CREW MAY CUNFIRM LOSS BY BALANCING ONE TANK AGAINST
THE OTHERs WITH MSFN COVERAGE=== OR
Co IF STAGED OR IF DESCENT 02 LESS THAN 35 PERCENTILOSS OF ONBOARD AND MSEN READOUT
LOSS OF DESCENT H20 TANK

INABILITY TO SUPPLY H20 TQ W/B RESULTING IN RISING GLYCOL AND SUIT LOOP
TEMPERATURE (CREW AND MSFN) AND DROP IN H20 DELTA P (MSFN ONLY).

LOSS OF ASCENT H20 TANK
Ae LOSS OF MEASUREMENT AND REMAINING TANK FEEDING AT TWICE NORMAL RATE

Bs ONE TANK FEEDING TWICE NORMAL RATE AND NO CHANGE IN MEASUREMENT ON OTHER TANKs

IF A SUBLIMATOR IS LOST DUE TO BREAKTHROUGHs NC RESTART ATTEMPT WILL BE MAUE.

OXYGEN PURGE SYSTEM AND PLSS CONSUMABLES WILL BE RESERVED FOR POSSIBLe EVT AND WILL NOT BE
CONSIDERED FOR LM GO/NO=GO'S OR REDLINESs

TWO POUNDS OF OXYGEN CONTAINED IN THE LM CABIN WILL BE CONSIDERED AVAILARLE IN CALCULATING
GO/NO=GO'S OR REDLINESs THE CABIN CAN BE CONSIDFREDs WHEN DISCUSSING FUNCTIONAL PRESSURE VESSEL
REQUIREMENTSs AS A BACKUP TO THE ASCENT 02 TANKS.

ANY SPECIFIC MISSION RULES REQUIRING A NEXT BEST OPPORTUNITY LIFTGFF wILL BE CAUSE FO®
TERMINATION OF AN EVAs ADDITIONALLYs A CREWMAN WILL BE REWUIRED TO RETURN FRGY AN EVA Tu CORRECT
A FAILED OPEN DEMAND REGULATOR«

RULE NUMBERS 23=7 THROUGH
23=9 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 1] 8 7/3/769 | LM ENVIRONMENTAL| GENERAL
CONTROL 23=4
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MISSION RULES
SECTION 23 ~ LM ENVIRONMENTAL CONTROL

REV

ITEM

23=10

23=11

23=12

23=13

! SYSTEMS MANAGEMENT !

PRIMARY GLYCOL LOOP CIRCULATION WILL BE DISCONTINUED DURING STARTUP OF THE SECONDARY LOOP BUT
MAY BE REINITIATED FOLLOWING SECONDARY LOOP STABILIZATION IF DEEMED NECESSARY

IF EITHER ASCENT 02 TANK IS LESS THAN OR EQUAL TO 95 PERCENTs IT WILL BE REPLENISHED FROM THE
DESCENT 02 WHEN THE DESCENT TANK QUANTITY IS GREATER THAN OR EQUAL TO 3§ PERCENT AND AS CLOSE 7O
STAGING AS POSSIBLE,

THE PLSS FILL VALVE WILL BE CLOSEDs EXCEPT FOR REPRESSURIZING THE PLSS AND FOR MSFN REQUESTED
READOUTS OF 02 MANIFOLD PRESSUREs

CREW WILL GO TO EGRESS MODE IF INSUFFICIENT 02 IS AVAILABLE TO MAINTAIN CABIN PRESSURE FOR THE
REQUIRED TIMEs ADDITIONALLY»s A MISSION PHASE WILL NOT BE INITIATED IF THIS CONDITION CAN BE
ANTICIPATED.

RULE NUMBERS 23=~14 THROUGH
23=19 ARE RESERVEDs

MISSION REV JDATE SECTION GROUP PAGE

APOLLO 11} FNL[5/16/69fLM ENVIRONMENTAL | MANAGEMENT
CONTROL 23~=5
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MISSION RULES

SECTION 23 ~ LM ENVIRONMENTAL CONTROL

REV

ITEM

CONDITION/MALFUNCTION!

PHASE

! RULING

CUES/NOTES/COMMENTS

23=20

LO8S OF SUIT LOOP
INTEGRITY

'DOCKED
1

UNDOCKED

'DESCENT
'ORBIT
]

'POWERED
'DESCENT
'

'LUNAR
'STAY
'

!RNDZ

SPECIFIC MISSION RULES !

TCONTINUE MISSION
]

PERFORM SYSTEMS
EVALUATION WITHIN

' CONSUMABLES LIFETIME
' CONSTRAINTS WITH ONE
' CREWMAN ON BOTH THE
'

1

[

'l
'

CSM AND LM UMBILICALS
2¢ NO=GO FOR UNDOCKING
[

'DOCK ASAP
[

'DO NOT STAGE WHILE
'UNDOCKED
'

YNO=GO FOR DOI
'

'DOCK ASAP

'

'DO NOT STAGE WHILE
UNDOCKED
'

'le PDI TO PDI +5 = ABORT

; DOCK ASAP

' DO NOT STAGE WHILE

: UNDOCKED

: PDI +5 TO TD « ABORT
! DOCK ASAP

'LIFTOFF AT NEXT BEST
'OPPORTUNITY
[

CONTINUE MISSION
'DOCK ASAP
'

e« REF MALF PROC ECSm==
4 A SUIT FAN

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

A |esz0/69

LM ENVIRONMENTAL
CONTROL

SPECIFIC

23=6
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5

MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CONTROL

REV

ITEM

CONDITION/MALFUNCT ION'

PHASE

' RULING '

CUES/NOTES/COMMENTS

23=21

LOSS OF CABIN
PRESSURE INTEGRITY

(]
]
t
(]
1
[}
[}
]
1
t
]
L}
]
'
|
]
[}
]
L]
[}
(]
t
1]

Uy

DOCKED

UNDQCKED

TDESCENT
'ORBIT
'

'POWERED
'DESCENT

' LUNAR
'STAY
'

'RND2

1
1
Al
'
]

YCONTINUE MISSION
[

'le PERFORM SYSTEMS
EVALUATION

WITHIN CONSUMABLES
LIFETIME CONSTRAINTS
WITH ONE CREWMAN

ON BOTH THE CSM AND LM
UMBILICALS

Y2+ NO=GO FOR UNDOCKING
'

DOCK ASAP

'DO NOT STAGE WHILE
'UNDOCKED

'

NO=GO FOR DOI
'

'DOCK ASAP

'

'DO NOT STAGE WHILE
fUNDOCKED

[

'ls PDI TO PDI +5 = ABORT
[

'DOCK ASAP
'

'DO NOT STAGE WHILE

' UNDOCKED

[

'2¢ PD! +5 TO LO GATE =~
' ABORT

'

' DOCK ASAP
]

'3¢ LO GATE TO 1D =

' CONTINUE MISSION
[

'LIFTOFF AT NEXT BEST
'OPPORTUNITY '
[

'CONTINUE MISSION
'DOCK ASAP
'

¢ REF MALF PROC ECS===

2A CABIN

MISSION

REV {DATE SECTION GROUP

PAGE

APOLLO 11

A [6/20/69LM ENVIRONMENTAL}SPECIFIC

CONTROL

23~7
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MISSION RULES
SECTION 23 =~ LM ENVIRONMENTAL CONTROL

CONDITION/MALFUNCTION'! PHASE ! RULING ' CUES/NOTES/COMMENTS
REV] ITEM
1 1 t
’ + t '
. 23=22| SUIT FAN(S) FAILURE ! ! ' o REF MALF PROC ECS==m
L[] t ]
As ONE SUIT FAN 'DOCKED  'Aele CONTINVE MISSION ' TA ECS
'UNDOCKED ! !
t ] t
. 'DESCENT ' 2¢ RETURN TO VICINITY '
'ORBIT ! OF CSM !
' ! DELAY STAGING ALAP !
' ' t
'POWERED '3+ (A) PDI TO PDI +5 '
'DESCENT ! ABORT !
! ! DELAY STAGING '
! ' ALAP '
1 1] 1
N ' (8) POI +5 TO TD= !
! ! CONTINUE MISSION !
1 L t
'LUNAR ' 44 LIFTOFF AT NEXT !
'STAY ' BEST OPPORTUNITY !
' ' '
'RNDZ ' 54 CONTINUE MISSION '
! ! DOCK ASAP '
1 t [l
$ 1 [
Be TWO SUIT FANS 'DOCKED  'Bsl CONTINUE MISSION WITH *
! ! TUNNEL CLEAR AND ' Be REMOVE HELMET AND GLOVES
! ! ON TRANSFER UMBILICAL !
' ! OR CW GARMENT W/0 SUIT!
¢ ' ' o REF MALF PROC ECS===
! ! NO=GO FOR UNDOCKING !
! ! ' 4 SUIT FAN
'UNDOCKED ' 24+ DOCK ASAP '
] t ]
! ¢ NO=GO FOR DOI '
' t ]
! ! DO NOT STAGE WHILE '
! ' UNDOCKED !
'DESCENT ! '
'ORBIT ' 3. DOCK ASAP !
' + 1
' ' DO NOT STAGE WHILE '
! ! UNDOCKED '
[] [] L 4
YPOWERED ' 4olA} PDI TO PDI +5= ¢
'DESCENT ! ABORT '
' t L]
N ' DOCK ASAP ’
' L] ]
! ¢ DO NOT STAGE '
) [} '
' ' (B} PDI +5 TO TO= '
! ! ABORT '
1 t +
! ' DOCK ASAP '
[} ] '
'LUNAR ' Se LIFTOFF AT NEXT BEST
YSTAY ' OPPORTUNITY !
] ] t ~
'RNDZ ' 64 DOCK ASAP '
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11} A 16/20/69fLM ENVIRONMENTAL]SPECIFIC
CONTROL 23~8
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MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CONTROL

REV] ITEM kONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
. - - ' ] 1)
L ) ] 1
23-23 | DEMAND REGULATOR(S] * ' ' « REF MALF PROC ECS===
FAIL OPEN OR CLOSED ' ' ¢
' ' " 3 CABIN PRESS IND HI
As ONE REGULATOR TALL *Ae CONTINUE MISSION '
' ' t 6 02 QTY
Bs TWO REGULATORS  'DOCKED  'Bels DO NOT UNDOCK '
(] [l ]
TUNDOCKED ' 24 DOCK ASAP '
'DESCENT ! '
*ORBIT ' DELAY STAGING ALAP '
] ] ’
'POWERED ' 3¢ CONTINUE MISSION '
'DESCENT ! : '
t t 1)
'LUNAR ' 4, CONTINUE MISSION '
1STAY ' '
t ] +
'RNDZ ' 54 CONTINUE MISSION '
] L] []
' t t
] 1 t
) t ]
) ) )
t [} [}
] t ]
] t 4
MissIoN |rev joate  [|secTioNn GROUP PAGE
APOLLO 11| A [6/20/69|LM ENVIRONMENTAL]SPECIFIC
CONTROL 23-9
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MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CONTROL

REV] ITEM CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' [ '
' ] t
23=24| LOSS OF H20 ¢ ! ' o REF MALF PROC ECSm==
. SEPARATORI(S) ! ! '
AND/OR LCG LOOP ' ! ' 78 ECS
' [ 1
As ONE H20 YALL 'Ae CONTINUE MISSION '
SEPARATOR ' ! '
{LCG LOOP ' ' '
OPERABLE} ! ' '
' ' '
Be TWO H20 *DOCKED  'Bele CONTINUE MISSION '
SEPARATORS ! ¢ '
(LCG LOOP ! ' '
OPERABLE) OR ONE ! ' '
H20 SEPARATOR ! ' '
AND LCG LOOP ' ! '
'UNDOCKED ' 24 DOCK ASAP '
'DESCENT ! '
'ORBIT ! D0 NOT STAGE WHILE !
' ' UNDOCKED '
| ' [
'POWERED ' 34(A) PDI TO PDI +5 '
'DESCENT ! ABORT '
' ] [
! ' DELAY STAGING '
' ' ALAP !
' ] ]
! ! (B} PDI +5 TO TD '
: ' CONTINUE MISSION :
[
' LUNAR ' 4s LIFTOFF NEXT BEST '
1STAY ' OPPORTUNITY '
1 t '
'RNDZ ' 5e¢ CONTINUE MISSION AND !
' ' DOCK ASAP '
' ' t
Ce TWO H20 'DOCKED Cale CONTINUE MISSION !
SEPARATORS ' ' ' o IF DESCENT 02 PURGE COOLING IS
AND LCG LOOP 'UNDOCKED ' 2+ DOCK ASAP ' NOT AVAILABLEs CREW SHOULD DON
'DESCENT ! ' PLSSES AND DUMP CABINa
'ORBIT ' DO NOT STAGE WHILE '
' ' UNDOCKED '
[ ' [
'POWERED ' 34(A) PDI TO PDI +5 '
'DESCENT ! ABORT '
[ ' '
! ' DELAY STAGING '
' ' ALAP !
' [ '
' ¢ (B) PDI +5 TO TD '
! ' CONTINUE MISSION !
' ' '
'LUNAR ' 4o LIFTOFF NEXT BEST !
'STAY ' OPPORTUNITY '
' ' '
'RNDZ ' 54 INITIATE CSM RESCUE '
MISSION REV 1DATE SECTION GROUP PAGE
APOLLO 11] FNL]5/16/69)LM ENVIRONMENTAL| SPECIFIC
CONTROL 23=10
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MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CONTROL

ITEM

REV CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

' 1 1

' L )

' [} L]

23~25]| LOSS OF 02 TANK(S) ! ' !

. ' t 1

As ONE ASCENT TANK f'ALL YAe CONTINUE MISSION !

t 1] [}

Bs TWO ASCENT TANKS :DOCKED :5.1. DO NOT UNDOCK !

t

'UNDOCKED ' 2+ DOCK ASAP !

! ' DELAY STAGING ALAP !

'DESCENT ! !

'ORBIT ' !

¢ 1 1]

'POWERED ' 34(A) POI TO PDI + 5 =~ !

'DESCENT ! ABORT '

: : DELAY STAGING ALAP :

! ' (8) PDI + 5 TO '

! ' TOUCHDOWN= !

! ! ABORT !

1 ] 1

tLUNAR ' 44 LIFT OFF AT NEXT BEST !

'STAY ! OPPORTUNITY !

] 1] t

'RNDZ ' B5s CONTINUE MISSION !

¢ ' '

Ce DESCENT TANK 'ALL 'Cols CONTINUE MISSION :
' ]

'LUNAR ' 2 LIFTOFF NEXT BEST !

'STAY ' OPPORTUNITY !

MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11| FNL}5/16/69]LM ENVIRONMENTAL|SPECIFIC
CONTROL 23-11
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MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CONTROL

REV| ITEM |cONDITION/MALFUNCTION' =~ PHASE ! RULING ' CUES/NOTES/COMMENTS
1 ] 1] o
1 ' ]
23~26| LOSS OF COOLANT ! ' ! o REF MALF PROC ECSwm==
LOOP(S) ' ! '
Ae PRIMARY OR 'DOCKED  'Ae 1e CONTINUE MISSION ON ' 7E ECS
SECONDARY LOOP ' UNDOCKED ! SECONDARY LOOP !
' ' '8 GLYCOL
' ' NO=GC FOR DOI !
] t ]
'DESCENT ' 2+ RETURN TO VICINITY !
'ORBIT ! OF CSM !
] ] 1
'POWERED '  34(A) PDI TO LO GATE = !
'DESCENT ! ABORT '
1 ¥ )
! ¢ {B) LO GATE TO TD = ' As34(B} FOR PRIMARY LOOP LOSSs LIFT
' ' CONTINUE MISSION ' OFF IMMEDIATELY AFTER TOUCHDOWNS
] ] [
'LUNAR Y 4 LIFTOFF NEXT BEST '
tSTAY ' OPPORTUNITY '
t 1] t
'RNDZ ' ¢5 CONTINUE MISSION !
)
Be BOTH LOOPS (ANY 'DOCKED  'Bes le INGRESS CSM ASAP '+ IF DESCENT 02 PURGE COOLING IS
COMBINATION OF ! ! ! NOT AVAILABLEs CREW  SHOULD  DON
LOSS OF CIRCULATION,! ' NO=GO FOR UNDOCKING ! PLSSES AND DUMP CABIN,
SUBLIMATION ' ' '
CAPABILITY» OR ! ' '
H20 FEED FOR "UNDOCKED ' 2+ DOCK ASAP '
BOTH LOOPS) 'DESCENT ! !
YORBIT | DO NOT STAGE '
' L] t
'POWERED '  3e{A) PDI TO PDI + 5~ !
'DESCENT ! ABORT '
' ' DOCK ASAP !
1 [}
' ' DO NOT STAGE !
L 1 f
' ' (8) PDI + 5 TO !
' ! LO~GATE= !
! ' ABORT !
! ' DOCK ASAP !
t t [}
' ! (C) LO=GATE TO TD = ! Be3s(C) LIFT OFF IMMEDIATELY AFTER
! ' CONTINUE MISSION ! TOUCHDOWNs
t 1]
'LUNAR ' 4e LIFTOFF ASAP '
'STAY ! '
1 1 [}
'RNDZ ' 5¢ INITIATE CSM RESCUE '
23=27| LOSS OF PRIMARY H20 ! ' ' & REF MALF PROC ECS===
FEEDPATH 'DOCKED  'CONTINUE MISSION ¢
" UNDOCKED , ' 8 GLYCOL
! 'NO=GO FOR UNDOCKING '
t 1
'DESCENT 'RETURN TO VICINITY OF '
'ORBIT 'CSM '
'POWERED . '1s PDI TO PDI + 5 = ABORT !
'DESCENT ! !
¢ ‘20 PDI + 5 TO TD = !
! ' CONTINUE MISSION !
1 ) '
'LUNAR 'LIFTOFF NEXT BEST !
'STAY 10PPORTUNITY !
] 1] ]
'RNDZ 'CONTINUE MISSION '
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11] FNL{5/16/69|LM ENVIRONMENTAL|SPECIFIC
CONTROL 23=12
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MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CONTROL

REV

ITEM

ICONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

23=-28

A

LOSS OF H20 TANK(S) :

ONE ASCENT TANK 'DOCKED

Aele CONTINUE MISSION

1 [
[} '
ot '
t 1
[ '
T UNDOCKED ! !
t ] '
'DESCENT ! 2+ RETURN TO VICINITY OF !
'ORBIT ' CSM ASAP !
! ' DELAY STAGING ALAP !
' ' NO GO PDI !
' ' '
'"POWERED ' 3,4(A) PDI TO PDI + &=~ ' DURING POWERED DESCENT IT Is
'DESCENT ! ABORT ' IMPOSSIBLE TO CONFIRM THE LOSS OF AN
' ! DELAY STAGING ALAP ' ASCENT TANK
t t
! ' (B) PDI + 5 TO '
! ' TOUCHDOWN '
' ' CONTINUE MISSION '
' [ '
'LUNAR Y. 44 LIFT OFF NEXT BEST !
:STAY ' OPPORTUNITY ¢
' 1
'RNDZ ! 54 CONTINUE MISSION '
' ' ]
Bs TWO ASCENT TANKS 'DOCKED "Bele CONTINUE MISSION !
'UNDOCKED ! !
' t 1
'DESCENT f 24 RUTURN TO VICINITY OF !
'ORBIT ' CSM ASAP '
' ! DO NOT STAGE '
' ' NO GO PDI '
t ' '
'POWERED ' 34(A) PDI TO PDI 4 6= ' DURING POWERED DESCENT IT Is
TDESCENT ! ABORT ° f IMPOSSIBLE TO COMFIRM THE LOSS OF AN
' ' DO NOT STAGE t ASCENT TANK
' ' (B) PDI + 5 TO LO~GATE !
' ! ABORT '
' ' {C) PDI + 5 TO '
' ' TOUCHDOWN '
' ' CONTINUE MISSION '
' t '
'"LUNAR ' 4o LIFTOFF NEXT BEST '
:STAY ' OPPORTUNITY :
'
'RNDZ ' 54 INITIATE CSM RESCUE ! POWER DOWN LM
' ' ]
t * 1
MISSION REV _|DATE SECTION GROUP {PAGE
APOLLO 11| FNL]5/16/769]LM ENVIRONMENTAL|SPECIFIC
CONTROL 23=13
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SECTION 23 ~ LM ENVIRONMENTAL CONTROL

MISSION RULES

REV] 1TEM CONDITION/MALFUNCTION' PHASE ¢ RULING ' CUES/NOTES/COMMENTS
t ] ]
t (] ]
Ceo DESCENT TANK VALL 'Cele CONTINUE MISSION '
) ) ]
'DOCKED ' 2+ CONTINUE MISSION '
' ' NO GO DOI '
] ' '
'LUNAR ' 34 LIFTOFF NEXT BEST '
' ' OPPORTUNITY '
] ] t
1 ) 1
) 1 L}
[} [} )
23~29] FIRE OR SMOKE IN t ' ! REF AOH PROC 53,2
CABIN OR SUIT YALL ' TROUBLESHOOT /COMBAT FIRE !
1 ) )
' 'ASSESS DAMAGE AND '
' 'TRANSFER TO CSM IF '
' INECESSARY '
' ' '
23-30 ] CONTAMINATION IN tALL 'CREW MAY ELECT 10 ' IF UNABLE TO CLEAR CONTAMINATION»
CABIN ' tDECOMPRESS ! MISSION MAY BE TERMINATED EARLY.
] L} ]
1] 1 ]
) 1 ]
1] t ]
23~31| GLYCOL COOLANT LEAK 'ALL '"TRANSFER TO CSM : REF HALF PROC ECS=~=
) ]
As CABIN YALL 'Ae PURGE SUIT WITH '8 GLYCOL
! ' DIRECT 02 '
Be SUIT YALL "Be DISCONNECT FROM !
' ' SUIT LOOP '
RULE NUMBERS 23=32 ! '
THROUGH 23=~49 ARE ' ! !
RESERVEDs ' ' '
MISSION |REV [DATE SECTION GROUP PAGE
APOLLO 11| FNL [5/16/69 JLM ENVIRONMENTAL |SPECIFIC
CONTROL 23=14
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MISSION RULES
SECTION 23 ~ LM ENVIRONMENTAL CONTROL =~ CONCLUDED

REV] ITEM
' INSTRUMENTATION REQUIREMENTS *

23-50] MEAS DESCRIPTION PCM ONBOARD CATEGORY

SUIT PRESS GF1301P METER MANDATORY
WARNING MANDATORY
CABIN PRESS GF3571P METER MANDATORY
REPR ELEC OPEN GF3572X WARNING "HIGHLY DESIRABLE
C02 PART PRESS GF1521P METER» CAUTION HIGHLY DESIRABLE
COMP
H20 SEP RATE GF999%y CAUTIONs COMP HIGHLY DESIRABLE
DES 02 PRESS GF3584P METER» CAUTION MANDATORY
ASC 1 02 PRESS GF3582P METER» CAUTION 1 OF 2
ASC 2 02 PRESS GF3583P METER» CAUTION MANDATORY
02 MANIFOLD PRESS GF3589P ————— MANDATORY
GLYCOL PUMP DELTA P GF2021P —————— MANDATORY
GLYCOL PUMP SW/0 GF2936X comMpP HIGHLY DESIRABLE
SEC GLY PUMP PRESS GF2921P —————— MANDATORY
GLYCOL PUMP P GF9997U METER MANDATORY
SELe GLY LVL LOW GF9986V CAUTION MANDATORY
GLYCOL TEMP GF9998U METERs CAUTION MANDATORY PCM
DES H20 QTY GF4581Q METERs CAUTION MANDATQRY
ASC 1 H20 QTY GF4582Q METER» CAUTION PCM ONE TANK AND METER OTHER TANK
ASC 2 H20 QTY GF4583Q METERsCAUTION 1 OF 2 M OR
PCM AND CAUTION BOTH TANKS
PRI H20 REG DELTA P GF4101P m————— MANDATORY
SUIT DIV EGRESS GFl221x Cme———— HIGHLY DESIRABLE
SUIT TEMP GF1281T METER HIGHLY DESIRABLE
CABIN TEMP GF1651T METER HIGHLY DESIRABLE
NISSION JEV gATE JECTION qrOUP HAGE
POLLO 11 |[FNL 4/16/69 UM NSTR
HNVIRONMENTAL CT HEQ 43~18
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MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

REV

1TEM

24~1

! GENERAL '

TO INITIATE THE FOLLOWING PHASESs THE LM GUIDANCE SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM
CAPABILITIES™m==

As

DOCKED/UNDOCKEDs DESCENT ORBIT

1l

2

3
ba

Se

6o

Te

8e

Qe

10e

11

124

13

l4e

OPERATIONAL PGNS AND AGS
{A) OPERATIONAL PGNS REQUIRES LGC» 18Ss AND OSKYe
(B) OPERATIONAL AGS REQUIRES AEAs ASA» AND DEDA.

REDUNDANT 23~AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY VIA BOTH PGNS AND
AGS s

REDUNDANT 3~AXIS CONTROL.

ONE HAND CONTROLLER (ACAl}a

3=-AX1S TRANSLATION CAPABILITYs WHICH REQUIRES===

(A} ONE TTCA

(B) PGNS OR AGS 3=AXIS TRANSLATION CAPABILITY

ONE THRUST TRANSLATION CONTROLLER ASSEMBLY (TTCA)

ONE FDAl INCLUDING 2 OUT OF 3 OF THE FOLLOWING===

(A) ATTITUDE REFERENCE

(B) RATE NEEDLES

(C) ERROR NEEDLES

AN OPERATIONAL AOT

NO AOT FAILURE THAT WOULD PREVENT 175 USE IN REALIGNING THE LM PLATFORM.
NOTE

AFTER SUCCESSFUL PLATFORM FINE
ALIGNMENT THE AOT IS NOT REQUIREDe

OPERATIONAL RENDEZVOUS RADAR (RR) AND RR TRANSPONDER

{A) PRIOR TO UNDOCKING IDENTIFIED BY ABILITY TQ ACTIVATEs AND ANTENNA TEMPERATURE
WITHIN LIMITSe

(8) AFTER UNDOCKING REGUIRES ABILITY TO LOCK ON THE TRANSPONDERs LGC INTERFACEs AND
ANTENNA TEMPERATURE WITHIN LIMITS.

OPERATIONAL LANDING RADAR (LR!

DURING THIS PHASE MAY BE CONFIRMED ONLY BY THE ABILITY TO ACTIVATE AND THE
ANTENNA TEMPERATURE WITHIN LIMITS,

REDUNDANT ASC ENGINE ON/OFF CAPABILITY

BOTH AUTO AND MANUAL ASC ENGINE ON/OFF CAPABILITY.
OPEATIONAL PITCH AND ROLL GDAs WHICH REQUIRES===
(A} NO GDA FAILURE

{8) NO CES DC POWER FAILURE

(C) AC BuS A POWER

OPERATIONAL MANUAL THROTTLE CAPABILITY» WHICH REQUIRES ONE TTCA AND NO
CES/DESCENT ENGINE FAILURES WHICH WOULD INHIBIT THROTTLE CONTROL.

OPERATIONAL AUTO THROTTLE CAPABILITY» WHICH REQUIRES NO CES/DESCENT ENGINE
FAILURES WHICH WOULD INMIBIT THROTTLE CONTROL.

MISSION JREV JDATE SECTION GROUP PAGE
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MISSION RULES
SECTION 24 ~ LM GUIDANCE AND CONTROL

REV

ITEM

24=1
CONT

Ce

150

OPERATIONAL VHF RANGING OR OPTICAL TRACKING

POWERED DESCENT

1.

24

3

REQUIREMENTS TO INITATE PDI ARE JDENTICAL TO DESCENT ORBIT EXCEPT DELETE THE
FOLLOWING CAPABILITIES WHICH ARE NOT REQUIRED==~

(A) 3~AXIS TRANSLATION (ONLY ULLAGE 1S REQUIRED)
(B) VHF RANGING AND TRACKING

(C}  AOT

(D) RR

POl TO LOW GATE

(A) OPERATIONAL PGNS ARD AGS (AGS TO HIGH=GATE)

(B) REDUNDANT 3=AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY (REDUNDANT TO
HIGH=GATE)

(C) 3=AXIS CONTROL {REDUNDANT TO HIGH=GATE}
(D) ONE ACA

(E) ONE TTCA (CONSIDERATION WILL BE GIVEN TO CONTINUING BASED UPON NOMINAL TRAJECTORY
AND GUIDANCE.)

(F) ONE FDAI (2 OUT OF 3 FUNCTIONS OPERATIONAL)

(G) OPERATIONAL LANDING RADAR
(1) NOT REQUIRED AFTER ADEQUATE ALTITUDE UPDATING OF LM STATE VECTORSe
(2) OPERATIONAL LR REQUIRES==~=

VALID ALTITUDE LOCK ON
VALID ALTITUDE READOUT
ANTENNA TEMPERATURE WITHIN LIMITS

{H) ASCENT ENG ON/OFF (REDUNDANT TO PDI + 5)

(1) OPERATIONAL PITCH AND ROLL GDA (TO PDI + 7)

{J) OPERATIONAL AUTO AND MANUAL THROTTLE (MANUAL THROTTLE TO THROTTLEDOWN =25 SEC s IF
ON NORMAL TRAJECTORY AND GUIDANCE IS OKe) (AUTO THROTTLE CMD INDICATOR FOR A
SPECIAL FAILURES) )

LOW GATE TO TOUCHOOWN (TD)

(A) ONE ACA

(B) ONE TTCA (CONSIDERATION WILL BE GIVEN TO CONTINUING BASED UPON NOMINAL TRAJECTORY
AND GUIDANCE.) -

(C) OPERATIONAL MANUAL THROTTLE (CONSIDERATION WILL BE GIVEN TO CONTINUING BASED UPON
NOMINAL TRAJECTORY AND GUIDANCE.)

LUNAR STAY

1.

THE ASCENT MANEUVER . TO LIFTOFF THE LUNAR SURFACE AT THE NEXT BEST
OPPORTUNITY WILL BE PERFORMED IF ANY OF THE FOLLOWING G6C SYSTEM CAPABILITES
ARE LOST===

{A) OPERATIONAL PGNS

(B) 3~AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY

{C) REDUNDANT 3= AXIS CONTROL '

(D) REDUNDANT ASC ENGINE ON/OFF CAPABILITY

MISSION REV JDATE SECTION GROWP PAGE
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MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

REV| ITEM

24=1 De RENDEZVOUS
CONT

le CSI AND CDH
IN ORDER FOR THE LM TO BE ACTIVE VEHMICLE IN PERFORMING THE <CSI AND CDH
RENDEZVOUS MANEUVERSs THE G&C SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM
CAPABILITIES==~
(A} OPERATIONAL PGNS OR AGS
(B) 3=AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY
(C) 3=~AXIS CONTROL
(D) 1=AXIS TRANSLATION CAPABILITY
2 TPI AND TPF
IN ORDER FOR THE LM TO BE THE ACTIVE VEWICLE FOR THE TERMINAL RENDEZVOUS
MANEUVERSs THE G&C SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM
CAPABILITIES==~
{A) OPERATIONAL PGNS OR AGS
(B) 3=AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY
(C) 3=-AxIS CONTROL
(D) 3=AXIS TRANSLATION CAPABILITY
(E) ONE TTCA
3e 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=AXI5 CONTROL
{8) ONE ACA
(C) 3=AXIS TRANSLATION CAPABILITY

(D) ONE TTCA
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

REV

ITEM

24=2

DEFINITIONS

3~AX1S AUTO ATTITUDE CONTROL AND HOLD CAPABILITY
3=AX1S AUTO ATTITUDE CONTROL AND HOLD CAPABILITY IS OEFINED AS THE LM'sS
ABILITY TO AUTOMATICALLY HOLD AND CONTROL ATTITUDEs IN ORDER TO HAVE THIS
CAPABILITY THE LM REQUIRES EITHER AN OPERATIONAL PGNS OR AN OPERATIONAL AGS.

3=AXIS CONTROL
3=AX1S CONTROL 1S DEFINED AS THE ABILITY TO CHANGE THE EXISTING VEHICLE
ATTITUDEes TO HAVE THIS CAPABILITY THE LM REQUIRES AN OPERATIONAL MANUAL OR
AUTOMATIC CONTROL SYSTEM,.

OPERATIONAL PGNS

AN OPERATIONAL PGNS 1S DEFINED AS NO LGC FAILUREy NO 1SS FAILUREs AND NO
DSKY FAILURES.

Ae ANY FAILURE OF THE LGC HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES WHICH
CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED AN LGC FAILUREe

Bs ANY FAILURE WITHIN THE IMUs CDUs PTAy OR THE PSA WHICH WOULD CAUSE A PERMANENT LOSS
OF THE INERTIAL ATTITUDE AND VELOCITY MEASUREMENTs 1S CONSIDERED AN 1SS FAILUREs

Ce ANY FAILURE OF THE DSKY HARDWARE AND/OR THE ASSOCIATED INPUT/QUTPUT INTERFACES
WHICH CANNOT BE REMEDIED BY CREW PROCEDURES 1S CONSIDERED A DSKY FAILUREs

OPERATIONAL AGS

AN OPERATIONAL AGS IS DEFINED AS NO AEA FAILUREs NO ASA FAILUREs» NO DEDA
FAILUREs AND NO CES FAILURE PREVENTING ATTITUDE CONTROL.

As 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.

Be ANY FAILURE OF THE ASA HARDWARE AND/OR THE ASSOCIATED INPUT/OQUTPUT INTERFACES WHICH
CAUSE LOSS OF THE VEHICLE ATTITUDE AND VELOCITY MEASUREMENTS IS CONSIDERED AN ASA
FAILURE.

Ce ANY FAILURE OF THE DEDA HARDWARE AND/OR THE ASSOCIATED INPUT/QUTPUT INTERFACES
WHICH CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED A DEDA FAILURES

De ANY FAILURE OF THE CES HARDWARE THAT PREVENTS ATTITUDE CONTROL WHILE IN AGS IS
CONSIDERED A CES FAILURE

3=AX1S TRANSLATION
3=AXIS TRANSLATION Is DEFINED AS THE ABILITY TO CHANGE THE VEHICLE VELOCITY»

PLUS OR MINUSs ALONG EACH BODY AXISs TO HAVE THIS CAPABILITY THE LM REQUIRES
ONE TTCA AND AN OPERATIONAL PGNS OR OPERATIONAL CES CIRCUITRY.

MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

REV

ITEM

24=3

24=4

24=5

My

Ae

Be

Co

De

LGC

A

Ce
De

Ee

' MANAGEMENT !

THE IRIG BIAS WILL BE UPDATED WHENEVER THE GYRO DRIFT 1S GREATER THAN OR EQUAL TO +/=0+09
DEG/HR (6 MERU)

THE PGNS WILL BE CONSIDERED NO-GO WITH A GYRO DRIFT GREATER THAN OR EWUAL TO +/=1¢5 DEG/MR
(100 MERU)e THE MAXIMUM ALLOWABLE VALUE WITHIN THE LGC IS +/=1¢93 DEG/HR (128 MERU),

AFTER AN INITIAL INFLIGHT PIPA BIAS UPDATE» SUBSEQUENT UPDATES WILL BE MADE WHENEVER THE
DELTA BIAS (LGC VALUE OF BIAS = MEASURED BIAS) IS GREATER THAN OR EQUAL TO +/=4100 CM/SEC2
(40033 FT/SEC2)a

THE PGNS WILL BE CONSIDERED NO=GO IF THE PIPA BIAS EXCEEDS #/=34125 CM/SEC2s» THE MAXIMUM
ALLOWABLE VALUE WITHIN THE LGCe

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 LBSe FOR THE RNDZ PHASE AN UPDATE
IS REQUIRED FOR AN ERROR OF +/~ 100 LBSs

ALL DESCENT ENGINE STARTS MUST NOMINALLY BE PRECEDED BY A PROPELLANT SETTLING MANEUVER
USING TWO SYSTEM B JETS OR IN CASE OF A CONTINGENCY TWO SYSTEM A JETSe

ULLAGE FOR ALL APS BURNS MAY BE 4 JET OR 2 JET SYSTEM A OR Bs
ALL +/=(U=V} JETS WILL BE INHIBITED VIA V&5 DURING DOCKED OPS BURNS.

DURING DOCKED MANEUVERSs ALL DPS GIMBAL TRIMMING MUST BE DONE AT GREATER THAN 35 PERCENT
THROTTLE IN THE AUTO THROTTLE MODEs THE REGCOMMENDED SETTING 1S 40 PERCENT THROTTLE.

RENDEZVOUS RADAR

Ae

Be

Ce

De

Ee

Fo

TME RR MUST NOT BE OPERATED UNTIL 2 1/2 HOURS AFTER OPERATE HEATER AGTIVATION AND THE
ANTENNA TEMPERATURE (HPM) 1S GREATER THAN OR EQUAL TO 10 DEGe F AND THE GYRO PACKAGE IS
ESTIMATED TO BE GREATER THAN OR EQUAL TO 15 DEG F.

THE RR SHOULD NOT BE OPERATED AT AN ANTENNA TEMPERATURE GREATER THAN OR EQUAL TO 14% DEG F
AND/OR A GYRO PACKAGE TEMP (ESTIMATED) OF GREATER THAN OR EQUAL TO 200 DEG Fa

IF IT 1S ESTIMATED THAT THE RR GYRO PACKAGE WILL EXCEED 200 DEG F (HPM APPROXe 125 DEG F)
PRIOR TO COMPLETION OF THE BRAKING PHASE» THE RR SMOULD BE TURNED OFF UNTIL REQUIRED FOR
TPI AND BRAKINGe

IF THE ESTIMATED GYRO PACKAGE TEMP SHOULD EXCEED 200 DEG F (HPM APPROXe 125 DEG F)} ANYTIME
DURING THE BREAKING PHASEs THE AC POWER TO THE RR SHOULD NOT BE TURNED OFF,

IF THE RR ANTENNA TEMP (HPM) EXCEEDS THE NOMINAL TEMP PROFILE BY TBD DEG Fs THE RR SHOULD
BE TURNED OFF IF IT 1S NOT NEEDED.

IF THE RR OVEN HEATERS ARE TURNED OFF (BOTH THE PGNS=== RNDZ RDR AND HEATERS===RNDZ RDR OPR
OPENs RR RANGE DATA MUST NOT BE USED UNTIL 17 MIN AFTER RE~ENERGIZING» ASSUMING THE OVEN
TEMP HAS DROPPED TO THE COLD RAIL TEMP.

MISSION IREV DATE SECTION GROUP lPAGE

AND CONTROL 24=5

APOLLO 111 A 6/20/69lLM GUIDANCE MANAGEMENT




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

REV

ITEM

RU
24

24=6

24=7

LE numg

Ae

Be

Ce

AGS

Ae

Be

Ce

De

Ee

LANDING RADAR

THE LR SHOULD NOT NORMALLY BE OPERATED AT AN ANTENNA TEMP LESS THAN + 50 DEG F» MHOWEVERS
THE LUNAR LANDING MISSION WILL BE ATTEMPTED IF THE ANTENNA TEMP 1S ABOVE THE CRITICAL LIMIT
OF =19 DEG F (HARDWARE DAMAGE]) .

LR ACTIVATION WILL BE DELAYED TO PDI + 4 MIN IF THE LR TEMP IS GREATER THAN 110 DEF F. AT
NOMINAL TIG ~1e5 MIN (LR ACTIVATIONI

POl WILL BE DELAYED ONE REV IF THE LR TEMP IS GREATER THAN TBD DEGeFe AT NOMINAL TIG =145
MIN (LR ACTIVATION)

THE AGS IS DECLARED NO=GO WITH AN ASA TEMPERATURE OF LESS THAN + 90 DEG F OR GREATER THAN +
150 DEG Fo

THE AGS IS DECLARED NO=GO DURING A GYRO AND ACCELEROMETER CALIBRATION IF THE GYRO DRIFT
CHANGE 1S GREATER THAN 2400 DEG/HR AND IF THE ACCELEROMETER BIAS CHANGE IS GREATER THAN
04039 FT/SEC2 FROM THE VALUE AT THE START OF THE CALIBRATION.

THE AGS MUST BE UPDATED WITHIN 7 MINUTES OF A BURNs

THE AGS CAN BE USED TO PERFORM DOCKED ATTITUDE HOLD CONTROL.

THE AGS IN PULSE MODE USING ONLY TTCA CONTROL CAN BE USED TO PERFORM A DOCKED DPS BURN

ERS 24-8 THROUGH
F19 ARE] RESERVED.

MISSION REV [DATE SECTION GROUP PAGE
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SECTION 26 = LM GUIDANCE AND CONTROL

MISSION RULES

1 A 1 1 1
REV{ ITEM 1 CONDITION/MALFUNCTION! PHASE RULING CUES/NOTES/COMMENTS
] 4 A\ 1
1 + 1 L} L)
' SPECIFIC !
. ' e ea—— '
24~2G¢ LOSS OF OPERATIONAL 'DOCKED/ fls RETURN TO CSM ASAP ' o REF MALF PROC PGN§===
PGNS 'UNDOCKED ¢ '
! ¥2e¢ NO=GO FOR DOI ''2 185 WARN
' ' s
'DESCENT/ '1. STOP BURN IF BURNING ' 2 LGC WARN
'0RBIT "2+ RETURN TO CSM ASAP '
i s '3s NO=GO FOR PDI '3  TEMP CAUTION
’ ] L
'POWERED '1s PRIOR TO LOW GATE ' 4  GIMBAL LOCK
'DESCENT ¢ !
' ' (A) NO=GO FOR LANDING !
! ] ¢
' ' {B} ABORT '
L] ‘ ]
' '2s AFTER LOW GATE '
' L] 1
' ' (A) LAND MANUVALLY '
t ' ¢
' ' (B) NO-GO FOR !
! ! EXTENDED LUNAR '
' ' STAY !
t t '
' LUNAR YASCENT AT NEXT BEST '
'STAY 'OPPORTUNITY '
¢ 1
'RNDZ "le SWITCH TO AGS !
1 t 1
' ,2¢ CONTINUE MISSION '
t 1 1
24=21] LOSS OF FDAI ! ! ' ¢ REF MALF PROC DISPLAYmenm
FUNCTIONS (ATTs ! ' !
RATESs ERRORS) ' ' ' 1 FDAI ATT ERROR ABNORMAL
1 ] '
Ae ALL FUNCTIONS 'ALL 'As CONTINUE MISSION t 2 FDAI TOTAL ATT AEBNORMAL
ON ONE FDAI ' ' '
' ' ' 3 FDAI RATE DISPLAY ABNORMAL
Be ALL FUNCTIONS 'DOCKED/ 'BslelA) RETURN TO CS '
ON 'ONE FDAI AND 'UNDOCKED ! - - . ASAP Co '
2 OF 3 ON THE ¢ ¢ '
OTHER ' ' '
! ! (B) NO=GO FOR DOI !
1 1
'DESCENT ' 24(A) RETURN TO CSM !
'ORBIT ! ASAP !
! ' (B} NO=GO FOR PODI '
Ll ¢ ]
'POWERED ' 3e(A) PRIOR TO '
'DESCENT ¢ LOW GATE=== !
[} [} [}
' ' (1) NO=GO FOR !
' ' LANDING ¢
' ' t2) ABORT !
1 t '
' ' (B) AFTER LOW GATE==-= !
' ' CONTINUE MISSION !
' ) [}
YLUNAR ' 4o CONTINUE MISSION '
'STAY/RNDZ' !
1] 1 '
t ] [}
24=22| LOSS OF AOT 'DOCKED/ 'PRIOR TO FINE ALIGNMENT '
*UNDOCKED ' '
' '1s RETURN TO CSM ASAP '
! 1 ]
' 12+ NO=-GO FOR DOI !
' 'AFTER FINE ALIGNMENT !
' TCONTINVE MISSION '
MISSION 1 REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 24 = LM GUIDANCE AND CONTROL

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

24=23

24=24

2425

LOSS OF REND
RADAR AND/OR
TRANSPONDER

LOSS OF LAND
RADAR

VHF RANGING/
TRACKING

Ae LOSS OF E

]
]
]

EZVOUS 'DOCKED/ ‘1.

YUNDOCKED !
'

TALL

'OTHERS

ING 'DOCKED/
'UNDOCKED
[

'
124
'

tCON
[

]
1
1
1)
'
)
[}
",
1

12
L]

'DESCENT 'l

'ORBIT
'

'2e
'

fPOWERED '1,

'DESCENT !
'

OPTICAL

ITHER :ALL

YAs
1

RETURN TO CSM ASAP

NO=GO FOR DOI

TINUE MISSION

RETURN TO CSM ASAP
NO=GO FOR DO1
RETURN TO CSM ASAP
NO=GO FOR PDI
PRIOR TO ADEQUATE
ALTITUDE UPDATING
LM STATE VECTORS==
(A) NO=GO FOR LAND
(B) ABORT

AFTER ADEQUATE
ALTITUDE UPDATING
LM STATE VECTORS==

CONTINUE MISSION

CONTINUE MISSION

OF

ING

OF

" e m e @ m Gm s Em e o wmmm % e Emm e ow o ™ ew mem % mm oW oeem m Mmoo m T oe m o = o= e e ow o= -

o REF MALF PROC PGNS===
5 TRACKER
8 RNDZ RADAR CAUTION
BA NO TRACK

REF MALF PROC HTRS==e

1C RR TEMP ABNORMAL

le GUIDO TO DECIDE WHEN ADEQUATE
UPDATING OF LM STATE VECTORS HAS
BEEN ACCOMPLISREDs

REF MALF PROC PGNSw==
] ALT LT
7 VEL LT

REF MALF PROC HTRSw==

2 LR TEMP ABNORMAL

CSM  OPTICAL TRACKING CAPABILITY
REQUIRES THE LM TRACKING LIGHT AND
THE ABILITY TO VISUALY TRACKs

Bs LOSS OF BOTH 'OOCKED/ 'Belse(Al RETURN TO CSM ASAP
YUNDOCKED !
' ' (8) NO GO FOR DOI
] ]
YALL ' 2. CONTINUE MISSION
'OTHERS !
RULE 24~26 1S ' '
RESERVED. ! ¢
MisstoN ReEv |pATE  |sEcTION GROUP PAGE
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SECTION 24 = LM GUIDANCE AND CONTROL

MISSION RULES

REV] 1TEM [CONDITION/MALFUNCTION'  PHASE RULING ! CUES/NOTES/COMMENTS
]
1 )
[
24=27¢ LOSS OF AUTOMATIC ' o REF MALF PROC CE§m=~
3=AXIS ATTITUDE '
CONTROL AND ! 1 ABNORMAL VEHICLE DYNAMICS
HOLD CAPABILITYwms !
! 2 LM DRIFTS
As LOSS OF AGS YDOCKED/ Aale RETURN TO CSM=

] )
] i
[ [
t t
t i
' ]
' [
) t
' '
CAPABILITY YUNDOCKED ¢ NO GO FOR DOI i NOTEwe=
' t ]
'DESCENT ' 2, RETURN TO CSM ASAP- ! CONSIDERATION WILL BE GIVEN 70
'ORBIT ' NO GO FOR PDI ' CONTINUING BASED ON AGS FAILURE MODE
' ) '
'POWERED ' 34(A) PRIOR TO HI=GATE=~ !
'DESCENT ¢ ABORT '
[ t [
¢ ' (B) AFTER HI=GATE~ !
' ! CONTINUE MISSION '
4 ' ! t
'LUNAR ! 4o CONTINUE MISSION !
'STAY ' !
1 ] )
Be LOSS OF PGNS 'DOCKED/ 'BslelA) RETURN TO CSM N
CAPABILITY TUNDOCKED ! (B} NO=GO FOR DOI ¢
t ] )
'DESCENT ' 24(2) STOP BURN»s IF !
:ORBXT ¥ BURNING '
[ '
¢ f (B} NO=GO FOR pPDI N
] ] ]
' ' (C) RETURN TO CSM '
' ¢ ASAP '
1 ¢ '
'POWERED ' 34(A) PRIOR TO LOW GATE !
'DESCENT ! ABORT '
' ] 1
. ! {(8) AFTER LOW GATE '
' [
' ' (1) LAND MANUALLY !
' ] '
! 4 (2) NO=GO FOR '
' J EXTENDED '
' ' LUNAR STAY '
[ t U 1
PLUNAR ! 4o ASCENT AT THE NEXT !
'STAY ' BEST OPPORTUNITY '
e
MISSION REV | DATE SECTION GROVP PAGE
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MISSION RULES

SECTION 24 = LM GUIDANCE AND CONTROL

REVI ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

t ] ]

+ L] +

1 1 L]

24~28 ] LOSS OF 3=AXIS ' ' '
CONTROL ' ' '
] ] t

As REDUNDANT 'DOCKED/ 'Aele(A) RETURN TO CSM !
"UNDOCKED ! ASAP '

) (] 1

' ' (B) NO=GO FOR DOI '

t ] ]

POESCENT ! 24(A) RETURN TO CSM '

1ORBIT ' ASAP '

1 1) ]

' ' (B) NO=GO FOR PDI '

+ L] [

'POWERED ' 34(A) PRIOR TO HI GATE = !

TDESCENT/ ¢ ABORT '

' ' (B} AFTER HI GATE = '

' J CONTINUE MISSION '

] t t

t LUNAR ' 44 ASCENT AT NEXT BEST '

'STAY ' OPPQRTUNITY ¢

) 1 L]

tRNDZ ' 54 CONTINUE MISSION '

1] ) )

Be ANY AXIS 'POWERED 'BelalA) PDI TO LOW GATE '
'DESCENT ! '

' ' ABORT '

) ] ]

' ' (B) AFTER LOW GATE '

] ] )

' ' CONTINUE MISSION '

) ] [l

' ' NO=GO FOR '

' ' EXTENDED '

' ' LUNAR STAY '

1) ) ]

1RNDZ ' 24 NO=GO FOR LM ACTIVE '

' ' RNDZ ¢

MISSION |JREV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 24 ~ LM GUIDANCE AND CONTROL

N/MALFUNCTION!' A ' RULING ' CUES/NOTES/COMMENTS
REV] ITEM CONDITION/MALFUN PHASE

[
[ '
'
' Asle CAN NOT DETECT FAILURE UNTIL

24=29| LOSS OF TRANSLATION
N LGC COMMANDS ULLAGE

CAPABILITY
Ae AUTOMATIC YDOCKED/
ULLAGE (+X) :UNDOCKED

Aele NOT APPLICABLE
s REF MALF PROC CES===-

'DESCENT
'ORBIT
]

2+(A) RETURN TO CSM
ASAP

1 ABNORMAL VEHICLE DYNAMICS

6 TTCA CMDS ABNORMAL
(8) DOl INHIBITED

(C} DO NOT BACK UP
ULLAGE MANUALLY

(D) NO=GO FOR PDI
'

'POWERED
'DESCENT

34(A) PRIOR TO PDI

(1) RETURN TO
CSM ASAP

(2

POI INHIBITED

(3) DO NOT BACK
UP ULLAGE

MANUALLY

{4) NO=GO FOR
LANDING

(8) AFTER PDI

CONTINUE MISSION
+

B8s EITHER 'DOCKED/

+/=mYy +/=2y +/=X ' UNDOCKED

TRANSLATION '

BelatA} RETURN TO CSM
ASAP

'DESCENT

'ORBIT
] .

(B) NO=GO FOR DOI
2e¢(A) PRIOR TO DOl

(1) RETURN TO CSM
ASAP

(2) DOI INHIBITED
(3) NO=GO FOR PDI

(8

AFTER DOI

(1) CONTINVE
MISSION

{2) NO=GO FOR
LM ACTIVE
TPI AND TPF

'POWERED
'DESCENT
]

3e(A) CONTINUE MISSION

(B} NO=GO FOR LM
ACTIVE
TPI AND TPF

'RNDZ 4¢lA) CSI=CDH Be4(A) A MINIMUM OF ONE AXIS
TRANSLATION IS REQUIRED DURING THIS
(1) CONTINUE PHASE

MISSION

{2) NO=GO FOR
TPI=TPF

(B) TPI=TPF

T T T T T T T
D T T T T T T T U

- - .mme. .. =

(1) CSM ACTIVE
RNDZ AND

MISSION REV | DATE SECTION GROWP PAGE
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SECTION 24 = LM GUIDANCE AND CONTROL

MISSION RULES

ONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NOTES/COMMENTS
REV| 1TEM [CON21T !
t 1 ]
' ' (] 1
' ' DOCKING !
24=30] LOSS OF PITCH OR 'DOCKED/ '1. RETURN TO CSM ASAP ' RCS IMPINGEMENT CONSTRAINTS MAY BE
ROLL GDA *UNDOCKED ! ' VIOLATED BECAUSE OF RCS OPPOSING
' '2. NO=GO FOR DOI * THRUST VECTOR OFFSET.
[] ' t
'DESCENT 'le RETURN TO CSM ASAP '
'ORBIT ' !
' '2s NO=GO FOR PDI '
[l 1] ’
'POWERED 'CONTINUE MISSION UNLESS ' + REF MALF PROC CES==-
'DESCENT 'RCS IMPINGEMENT '
! 'CONSTRAINTS ARE VIOLATEDs ' 5 GDA CAUTION LIGHT ON
' ] '
+ ) ]
' (] 1
1) ) [}
24~31] LOSS OF AUTO ENGINE 'DOCKED/ 'le RETURN TO CSM ASAP ' o REF MALF PROC CESw=w
ON/OFF CAPABILITY  'UNDOCKED ! '
I ! Y24 NO=GO FOR DOI ' 10 MPS DOES NOT THRUST WHEN EVENT
' ' ' TIMER IND 00400
'DESCENT '1s RETURN TO CSM ASAP !
'ORBIT ' '
' '2, DOI INHIBITED !
] ) ‘
! ‘3¢ NO~GO FOR PDI !
’ ] 1
'POWERED 'le BACKUP PDI WITH DES ENG !
'DESCENT '  CMD OVRD SW '
' '2s PDI TO PDI + 5» ABORT *
¢ ' ONLY IF FAILURE AFFECTS !
v ' ASCENT ENGINEa '
1) 1 t
+ ‘3¢ AFTER PDI + 59 CONTINUE ¢
! ' THROUGH LANDING. ¢
t ] L)
! '4¢ NO=GO FOR EXTENDED !
' ' LUNAR STAY IF FAILURE !
¢ ' AFFECTS ASCENT ENGINEe !
] t [}
'LUNAR 'ASCENT AT NEXT BEST '
'STAY 'OPPORTUNITY !
' 'VIA MANUAL START !
' 'CAPABILITY !
t ]
L] 1 1)
' ] [}
[} 1 ]
24=32| ENGINE DOES NOY 'POWERED 'le INHIBIT PDI !
IGNITE AFTER DES ENG'DESCENT ! ' « REF MALF PROC CES ===
CMD OVRD SW IS USED ! ' !
' '2¢ RETURN TO CSM ASAP !
! ¢ * 10 MPS DOES NOT THRUST WHEN EVENT
' ' ' TIMER IND 00400
' ) L}
' ] ]
[} ' L)
t ] t
24=33] LOSS OF OPERATIONAL 'DOCKED/ 'Ae RETURN TO CSM ASAP = ' + REF MALF PROC AGS~=~~
AGS YUNDOCKED '  NO GO FOR DOI '
' ! ' 1 AGS WARNING LIGHT
'DESCENT 'Be RETURN TO CSM ASAP = '
'ORBIT ' NO GO FOR PDI ! 2 DEDA RESPONSE IS ABNORMAL
[ t . '
'POWERED 'Ce(1) PRIOR TO HI GATE = ! NOTE=-=
'DESCENT ! ABORT '
! ! ! CONSIDERATION WILL BE GIVEN TO
¢ ' (2) AFTER H1 GATE = ' CONTINUING BASED UPON AGS FAILURE
' ' CONTINUE MISSION ! MODE.
] ] L
' LUNAR 'Ds CONTINUE MISSION '
'STAY/ ' !
IRNDZ ] L
MIsstoN |Rev | pate SECTION GROUP PAGE
APOLLO 11] A ]6/20/69) LM GUIDANCE SPECIFIC =
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NASA - Manned Spacecraft Center

SECTION 24 = LM GUIDANCE AND CONTROL

MISSION RULES

REV

ITEM

[CONDITION/MALFUNCTION'

PHASE !

RULING !

CUES/NOTES/COMMENTS

24-34

24=35

) '
4 ¢

- . e e e W eeE e e .e..wm .. ... - -

i I T T S

LOSS OF ALL MANUAL 'DOCKED/
THRUST CONTROL :UNDOCKED

LOSS OF AUTO 'DOCKED/ 'l
THRUST CONTROL 'UNDOCKED !
'

Y24
1

'DESCENT 'l
'ORBIT
]

'POWERED 'l
:DESCENT '

'DESCENT 'l
'ORBIT
]

'POWERED 'l
'DESCENT !

RETURN TO CSM ASAP
NO=GO FOR DOI
RETURN TO CSM ASAP

IF BURNING» CONTINUE
BURN

NO=GO FOR PDI
PRIOR TO LOW GATE

tA} IF CMDED THROTTLE
INDICATION GOOD
WITH LOW ENG THRUST

-{1) DO NOT SEL MAN
THROTTLE

(2) SUPPLEMENT AUTO
THROTTLE WITH
MAN ‘THROTTLE

(B) ANY OTHER AUTO
THROTTLE FAILURE

(1) ABORT USING DPS

1
1
¢
]
t
1
'
1)
'
+
t
L[]
'
'
t
]
‘
t
'
t
1
'
'
[}
'
t
'
L]
1)
1
'
{2) ABORT STAGE 20 !
SEC AFTER LOW !
LEVEL !

1]

AFTER LOW GATE '
]

'

'

3

+

1

1

¢

t

[]

L}

1

1)

1

1)

]

[l

L

t

)

L)

t

+

¢

]

t

]

]

(A) SWITCH TO MANUVAL
THROTTLE

(B) CONTINUWE MISSION

RETURN TO CSM ASAP
NO=GO FOR DO
RETURN TO CSM ASAP

1IF BURNING» CONTINUE
BURN

NO=-GO FOR PDI

DO NOT SWITCH TO
MANUAL THROTTLE

SELECT OTHER TTCA

(A} IF THROTTLE
REGAINED WITHIN
25 SEC =
CONTINUE MISSION
[
{B) IF THROTTLE OPERATED'
FOR MORE THAN 25 SEC!
IN NON=THROTTLEABLE '
REGION = '
ABORT '
]
AFTER THROTTLE DOWN» ¢
THROTTLE REQUIREMENT MAY!
BE DELETED BASED ON '
NOMINAL TRAJECTORY AND !
GUIDANCE. '

s REF MALF PROC CES===

11 ENG THR AND CMD DO NOT AGREE
DURING DPS BURN

11 CMD THR DOES NOT RESPOND TO TTCA OR
DOES NOT FOLLOW TIMELINE,

NO LONGER THAN 25 SEC iN
NON=~THROTTLEABLE RANGE CAN BE
ACCUMULATED.

s+ 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

MISSION

REV

DATE

SECTION GROVP

PAGE

APOLLO 11

6/20/69) LM GUIDANCE SPECIFIC =
AND CONTROL 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 L>Z2
1 ] )
) ) ) L 1
24=34 LOSS OF ACA ' ' ' + REF MALF PROC_CES
) ] ]
As ONE TALL *Ae CONTINUE MISSION ' 2 LM DRIFTS OUT OF DEADBAND
] 1] L}
Be BOTH 'DOCKED/ *Bale(A) RETURN TO CSM ' 5 PROP CMDS ABNORMAL
"UNDOCKED * ASAP '
' ' (B) NO=GO FOR DOI !
) 1 1
'DESCENT ' 24(A) RETURN TO CSM '
YORBIT 1 ASAP '
' ' IF BURNING '
' ' CONTINUE BURN '
' ' {B) NO=GO FOR POI '
] ) L
'POWERED ' 34(A) ABORT USING DPSe !
'DESCENT ! ABORT STAGE 20 '
' ' SEC AFTER LOW 1
' ' LEVEL '
] 1 )
" LUNAR ! 44(A) CONTINUE MISSION !
1STAY ' '
'RNDZ ' {B) CSM ACTIVE '
' ' VEHICLE FOR '
' ' DOCKING 1
1 1] )
1 t )
] t )
24=37]1 LOSS OF TTCA ! ' ' ¢ REF MALF PROC CES==~
N 1] ] )
As ONE "ALL *Ae CONTINUE MISSION ' 1 ABNORMAL VEMICLE DYNAMICS
(] ] (]
Bs BOTH 1DOCKED/ 'Bels{A) RETURN TO CSM ' 14 ABSENCE OF NORMAL RESPONSE VIA
VUNDOCKED ! ASAP ! TTCA
' ' (B) NO=GO FOR DOI '
) 1] ]
"DESCENT ' 24(A) RETURN TO CSM '
"ORBIT ' ASAP '
' ' (8] NO=GO FOR PDI, '
' ' COHs CSI» DOCKING !
1 t ]
'POWERED ' 34(A) DO NOT SWITCH TO !
'DESCENT ! MANUAL THROTTLE '
' ! (B) ABORT USING DPSs ' 341B) . ''X'' SEC IS DEFINED IN RULE
] ' ABORT STAGE AFTER | 25w=1s
' ' YIX1) SEC IN NON !
' ' THROTTABLE RANGE '
] ' (C) AFTER THROTTLE DOWN!
' ' MANVAL THROTTLE '
' ' REQUIREMENT MAY '
! ' BE DELETED BASED ON'
' ' NOMINAL TRAJECTORY '
' ' ANG GUIDANCEs. '
] ) )
' LUNAR ' 4, CONTINUE MISSION '
YSTAY ' '
tRNDZ ' S, THE CSM MUST BE THE !
' ' ACTIVE VEHICLE FOR !
| ' TPI» TPFs AND '
' ' DOCKING '
) L] 1
L 1] ]
] ] ]
24=38| LOSS OF LUNAR 1POWERED 'CONTINUE MISSION '
CONTACT LIGHTS 'DESCENT 1t '
1 (] L
) [} L
[] [ 1)
RULE NUMBER 2439 ! ' '
1S RESERVED. ' ' '
MIssIOoN |REv |pAaTE [ secTion GROWP PAGE
apoLLo 11| & |esz0se9f M cuipANcE SPECIFIC ~
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 24 = M GUIDANCE AND CONTROL = CONTINUED

REV] ITEM
! PRELAUNCH INSTRUMENTATION !
MISSION RULE
24~40 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

LGC DOWNLINK GGOOOLY - - M 24=20
PLS TORO REF GG1040V - - HO 24=20
245 VDC TM BIAS GGlllov - - HD 24-20
IMU 28 VAC 800 GGl201v - - HO 24=20
IRIG SUSP 342 KC GGl33lv - - KD 24=20
IMU sTBY GG1513X - - HD 24=20
LGC OPR 6G1523X - - HD 24=20
X PIPA OQUT IN PHASE GG2001V - - HD 24=20
Y PIPA QUT IN PHASE GG2021V - - HD 24=20
Z PIPA OUT IN PHASE GG2041V - = HD 24=20°
16 SVO ERR IN PHASE GG2107V - - HO 24=20
16 IX RSVR OUT SIN GG21l1la2v FDAL COMMON M=PCM 24-20
16 IX RXVR OUT COS GG2113v FDAL COMMON M=PCM 24=20
MG SVO ERR IN PHASE GG2137V - - HD 24«20
MG IX RSVR OUT SIN 6G2142V FDAL COMMON M=PCM 24=20
MG IX RSVR OUT COS GG2143V FDAI COMMON M=PCM 24=20
0G SVO ERR IN PHASE GG21le7V - - HD 24=20
0G RSVR OUT SIN GG2172v FDAI COMMON M=PCM 24=20
0G RSVR OUT COS 662173V FOAL COMMON M=PCM 24=20
PITCH ATT ERR 6G2219V FDAL COMMON HD = PCM 24=20
YAW ATT ERR GG2249V FDAL COMMON HD = PCM 24+20
ROLL ATT ERR GG2279v FDAI COMMON HD = PCM 24=20
PIPA TEMP GG2300T CowW SEPARATE M=PCM 24=20
RR SHFT SIN GG3304V FDAL COMMON HD = PCM 24=23
RR SHFT COS GG3305V FDAI COMMON HD = PCM 24=23
RR TRUN SIN GG3324V FDAI COMMON HO = PCM 24=23
RR TRUN COS GG3325V FDAL COMMON HD = PCM 24=23
LGC WARNING GG9001X CoW COMMON HD = PCM 24=20
1SS WARNING GG9002X CoW COMMON HD = PCM 24-20
LR ANT TEMP GN75637 TEMP MONITOR COMMON M = PCM

RR NO TRACK GN7621X Cow COMMON HD = PCM 24=23
RR ANT TEMP GN77237 TEMP MONITOR COMMON M=PCM 24=23
YAW ERR CMD GH1247V - - M 24=28
PITCH ERR CMD GH1248V - - M R4=28
ROLL ERR CMD GH1249V - - M 24-28
JD A4D QUTPUT GH1419v - - HD 24=27
RCS TCP A4D GR5032X - - HD 24=27
JD B30 QUTPUT GH1423V - - HD 24=27
RCS TCP B3D GR5036X - - HP 24=27
JD A2D OQUTPUT GH1427V - - HD 24=27
RCS TCP A20 GR5040X - - HD 24=27
JD BlD OQUTPUT GH1431V - - HD 24-27
RCS TCP B1D GR5044X - - HD 24=217
JD B4U OUTPUT GH1418V - - HD 24%27
JO B4F OUTPUT GH1420V - - HD 24=27
JD A4R OQUTPUT GH1421V - - HD 2427
JD A3V OUTPUT GHl422V - - HD 24=27
JD B3A QUTPUT GHl424V ~ - HD 24=27
JO A3R OUTPUT GH1425vV - - HD 24=27
JD B2V QUTPUT GH1426V - - HD 24=27
JD A2A OUTPUT GHl428V - - HD 24=27
JD B2L OUTPUT GH1429V - - HD 24=27
JO AlU OUTPUT GH1430V - - HD 24=27
JD ALlF OUTPUT GH1432V - - HD 24+27
JD B1lL OUTPUT Gr1433v - - MD 24=27
RCS TCP B4U - GR5031X - - HD 24=27
RCS TCP B4F GR5033X - - HD 2427
RCS TCO A4R GR5034X - - HD 24=27
RCS TCP A3V GR5035X - - HD 24=27
RCS TCP B3A GR5037X - - HD 24=27
RCS TCP A3R GR5038X - - HD 24=27
RCS TCP B2V GR5039X - - HD 24=27
RCS TCP A2A GR5041X - - HD 24=27
RCS TCP B2t GR5042X - - HOD 24=27
RCS TCP AlU GR5043X - - HD 24=27
RCS TCP ALF GR5045X - - HD 24=27
RCS TCP BI1L GR5046X - - HD 24-27
YAW ATT ERR GH1455V FDAL COMMON HD 24=28
PITCH ATT ERR GH1456V FDAI COMMON HD 24=28

MISSION REV IDATE SECTION GROUP PAGE
APOLLO 11JFNL {5/16/69]LM GUIDANCE AND |PRELAUNCH
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NASA - Manned Spacecraft Center

SECTION 24 = M GUIDANCE AND CONTROL = CONTINUED

MISSION RULES

REV} ITEM
MISSION RULE
24=40 |MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
CONT
ROLL ATT ERR GH14587V FDAl COMMON HD 24=28
RGA YAW RATE GH1461V FDAL COMMON M ON BOAR 24=28
RGA PITCH RATE GH1462V FDAI COMMON M PCM/HD 24=28
RGA ROLL RATE GH1463V FDAI COMMON M 24=28
AGS SEL GH1621X - - HD 24=33
ROLL PLSD/DIR GH1628X - - HD 24=32
PITCH PLSD/DIR GH1629X - - HD 24=33
YAW PLSD/DIR GH1630X - - HD 24=33
AUTO ON GH1214X - - M 24=31
APS ARM GH1230X - - M 24=31
ENG FIRE OVRD GH1286X - - M 24=31
MAN THRUST CMD GH1311V METER SEPARATE M 24=34924=35
PITCH GDA POS GH1313V - - M 24=30
ROLL GDA POS GH1314V - - M 24=30
P TRM FAIL GH1323X CeW COMMON M 24=30
R TRM FAIL GH1330X oW COMMON M 24=30
AUTO THRUST CMD GH1331lv METER SEPARATE HD 24=34
DPS - ARM GH1348X - - M 24=32924=31
VAR INJ ACT PGS GQ680O6H - - M 24=34924=35
CES AC PWR FAIL GL4026X 9:2] COMMON M 24=30
CES DC PWR FAIL GL4027X oW COMMON M 24=30
AGS DOWNLINK DATA GI0001X - - HO 24=33
ASA TEMP GI3301T - - HD 24=33
ASA PWR/AEA FAIL GL4028X CeW COMMON HD 24=33
AUTO OFF GH1217X - - HO 24=32924=~31
AGS AUTO GH1641X - - HD 24=27
AGS ATT HOLD GH1642X - - HO 24=27
PGNS AUTO GH1643X - - HD 24=27
PGNS ATT HOLD GH1644X - - HD 24=27
LR RNG DATA NO GOOD GN7521X oW COMMON HD
LR VEL DATA NO GOOD GN7557X Ceéw COMMON HD
MISSION REV ] DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

REV] ITEM

' GENERAL !

25=1 IN ORDER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES THE OPS SUBSYSTEM MUST PROVIDE
THE FOLLOWING MINIMUM CAPABILITIESS

Ao DOCKED/UNDOCKED
NO DPS PRQOPELLANT LEAKS

Be DESCENT ORBIT» POWERED DESCENT
ls NO DPS PROPELLANT LEAKS

24 AN OPERATIONAL DPS

3. Low LEVEL CONFIRMS SUFFICIENT PROPELLANT TO LANDs OR IF LOWw LEVEL
INVALID=GREATER THAN 2 PERCENT GUANTITY KEMAININGs

25=2 DEFINITIONS
Ae AN OPERATIONAL DPS 1S DEFINED AS FOLLOWS===

1 FUEL AND/OR OXID ENGINE INLET PRESSURE GREATER THAN 60 PSIA AT DOI
INITIATIONS

24 FUEL AND/OR OXID ENGINE INLET PRESSURES GREATER THAN 120 PSIA (ULLAGE
PRESSURES GREATER.THAN 123 PSIAe)} DURING A BURN WITH THROTTLE LESS THAN 65
PERCENT OR GREATER THAN 150 PSIA (ULLAGE PRESSURES GREATER THAN 160 PSIA.)
WITH THROTTLE GREATER THAN 65 PERCENT

3 DPS PROPELLANT TEMPS GREATER THAN 50 DEG-F» AND CXID TEMP LESS THAN 75 DEG F
AND FUEL TEMP LESS THAN 86 DEG F OTHER THAN DURING A BURN.,

4 DELTA TEMP BETWEEN FUEL AND OXID LESS THAN 25 DEG F FOR BURNS LESS THAN
400 SEC» AND LESS THAN 10 DEG F FOR BURNS GREATER THAN 400 SEC ONLY TC
INITIATE A BURNe

5 (A) DELTA PRESSURE BETWEEN FUEL AND OXID ENGINE INLET PRESSURES BELOW CURVE
(NEXT PAGE} PRIOR TO LOw GATE=w=~

(B) DELTA PRESSURE (FUEL HIGH) LESS THAN 50 PSID AT START OF ANY BURN.
be SUPERCRITICAL HELIUM ADEQUATE TO COMPLETE MISSION.

Be THE LOW THROTTLE POINT IS DEFINED AS THE MINIMUM POSITION THAT THE THROTTLE ACTUATOR WILL
ASSUME WITH MINIMUM MANUAL THROTTLE COMMAND VOLTAGE (1244 FOR LM=5),

RULES 25=3 THROUGH 25=10 ARE RESERVEDs

MISSION REV ] DATE SECTION GROUP PAGE

APOLLO 11| B 7/3/69 | LM PROPULSION GENERAL = DPS
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MISSION RULES
SECTION 25 ~ LM PROPULSION = DPS

REV] ITEM
Alternate missions or aborts
30 g
25
20
AP Oxid high (10 - 65%)
Psid
15 ]
v H :
10 Fuel high (FTP) ;
5 Oxid high (FTP)
0
0 20 40 60 80 100 120 140 160 180 200 220 240 260
Time in seconds the DPS can be operated with known AP,
Powered descent (derived from above)
30
25
ap 20 3
Psid
15 Fuel high
10 g
Oxid high
5
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Time (min) from PDI
|
MISSION REV | DATE SECTION GROUP ' PAGE
APOLLO 111 A 6/20/69] LM PROPULSION GENERAL = DPS
-DPS 25=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

REV

ITEM

25=12

2513

25=14

25=15

25=16

25=17

25~18

! SYSTEMS MANAGEMENT !

RULE 25=11 1S RESERVED.

THE TOTAL CONTINUQUS BURN TIME OF THE DESCENT ENGINE SHALL NOT EXCEED 910 SECONDS OF OPERATICH
INDEPENDENT OF THRUST LEVEL (BASED UPON A LUNAR MISSION DUTY CYCLE)e

THE DPS ENGINE WILL NOT NORMALLY BE OPERATED FOR LESS THAN 3+5 SECe A 2 SEC COAST BEFORE RESTART
AT 1244 PERCENT AND A 30 MINUTE COAST BEFORE RESTARTS GREATER THAN 12.4 PERCENT IS REWUIRED.

ALL OPS STARTS WILL BE NOMINALLY PLANNED AT THE LOW-THROTTLE POINTe

THE DPS ENGINE WILL NOT BE OPERATED IN THE NON=THROTTLING RANGE (65 PERCENT TO FTP)} FOR MORE
THAN 25 SEC DURING THE NORMAL LUNAR MISSION PROFILE OR FOR WHATEVER TIME 0Qe2 PERCENT/SEC
NON=THROTTLEABLE EROSION RATE WILL ALLOW SUCH THAT THE TOTAL THROAT AREA [INCREASE WILL RNOT
EXCEED 25 PERCENT.

FROM A SAFETY STANDPOINT SUPERCRITICAL HELIUM BURST DISC RUPTURE DURING MANNED OPERATIUN IS AN
ALLOWABLE EVENTe

WITH A NORMAL SHE PRESSURE RISE RATE THERE 1S NO MINIMUM PRESSURE AT WHICH DPS PROPELLANTS CAN
NOT BE DEPLETED.

IF POSSIBLE THE DPS WILL NOT BE BURNED TO PROPELLANT DEPLETIONs WHERE EVER POSSIBLE THE ABORT
STAGE SEQUENCE WILL BE INITIATED AT LOw LEVEL PLUS 20 SECONDS DURING AN  ABORT FROM POWERED
DESCENTs HOWEVERy AT CREW OPTION ABORT STAGE SEWUENCE MAY BE INITJATED AT wOw LEVEL IF A SAFE
ABORT STAGE CAPABILITY EXISTS.

MISSION REV ] DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 25 = LM PROPULSION =~ DPS

REV

ITEM

25=19

Ae
Be
Ce
De

INITIAL BURN

3.5 SEC TO 40 SEC

40 SEC TO 190 SEC

190 SECS TO 400 SECS
GREATER THAN 400 SECS

14,000

12,000

REQUIRED COAST ‘TIME

2 SECONDS(SINGLE RESTART ONLY)
2 SECONDS(SINGLE RESTART ONLY)
SEE FIGURE BELOW
NO RESTART

THESE CONSTRAINTS ARE BASED ON ENGINE THRUST CHAMBER HEATING
THE BURN IF THE MAXIMUM RESTART BURN TIME IS EXCEEDEDe

*THERE SHMALL BE NO MORE THAN 4 RESTARTS (60 SEC MAX DURATION

DPS ENGINE RESTARTS CAN BE MADE WITH THE FOLLOWING CONSTRAINTS (REF 25=20) ===

MAXIMUM RESTART
BURN TIME

NO CONSTRAINT
400 SECS
100 SECS*

AND SOAK BACK LIMITSe TERMINATE

EACH) AFTER THE INITIAL BURN.

ax
H
T

T

T

;

i
s

10,000 i FEEFHF H H =
t FHH e 2 :
[s) i It
$ EH 2
w SARS : Siaanas
. 8,000 HHEH tH
@ SN RN e NN, T
: FEH4 EEEEE pe reeEH
n ) I ::<,‘:: I ’t H i
g i b sl
q 6,000 fHed T HHHTH
E e & it e e e
o i i i HH . HH
i i
2,000 i [ e
H F R R T feiiseny
H Saans EE
0 it = Hities
0 200 300 400 500 600 700
Initial bum time,
s LMDE required coast time vs initial bum time for
engine chamber heating limitations .
MISSION REV | DATE ‘SECTION GROUP PAGE
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MISSION RULES
SECTION 25 = LM PROPULSION = DPS

REV

ITEM

25=20

25-21

25=22

ONLY PREMISSION APPROVED ALTERNATE DPS/MULTIBURN PROFILES WILL BE EXECUTEDs SINCE NO DATA EXISTS
TO ALLOW REAL=TIME SUPPORT FOR EXAMINING OPS FREEZINGY CHARRINGs BACKWALL TEMPERATURE
CONSTRAINTS FOR MULTIBURN PROFILES.

PROPELLANT GAGING )
Ae PRIME METHOD=== PQGS (TMs ONBOARD) (1e3 PERCENT)

Be BACKUP METHOD==~+= GROUND MASS CALCULATION (0+8 PERCENT)

IF POWERED DESCENT 1S ABORTED PRIOR TO PDI 4+ 5 OR IF A DOCKED DPs CONTINGENCY 1S 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 THRQUGH 25=29 ARE RESERVED,

MISSION REV | DATE SECTION GROUP PAGE
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SECTION 25 = LM PROPULSION = DPS

MISSION RULES

REV| 1TEM [conpiTron/maLFuNcTION!  PHASE RULING CUES/NOTES/COMMENTS
L ) '
o ] ] L
" SPECIFIC MISSION RULES °
1 1 ]
25-30 | LOSS OF OPERATIONAL 'DOCKED/ 'As INHIBIT DPS BURNS ' REF MAL PROC DPSm==
DPS (PRIOR TO LOW  'UNDOCKED ' '
GATE REF MR 25=2 = ' ' 1 DES REG
FOR DEFINITIONs ' ' '
AFTER LOW GATE ONLY 'DESCENT ‘'Bs STOP DOI IF IN PROGRESS ! 1A FUEL/OXID PRESS ABNORMAL
LOW INLET PRESSURES 'ORSIT ' '
LESS THAN 120 PSIA) ! ' ' 2 FUEL/OXID TEMP ABNORMAL
' ' le INHIBIT PDI '
' ' ' 3 HE PRESS ABNORMAL
! * 2. RNDZ WITH APS '
1 t ]
'POWERED 'Ce ABORT STAGE 1
'DESCENT ! '
t ] 1
] ]
1) ) )
25=31| START TANK LEAK ' ' * REF MAL PROC DPS=~=
PRIOR TO ' ' '
PRESSURIZATION ! ' ' 3 HE PRESS ABNORMAL
As FUEL AND/OR OXID 'ALL tAe CONTINUE MISSION '
ENGINE INLET P ! ' INHIBIT FIRING DPS '
GREATER THAN ' 't START TANK Seuls '
i 60 PSIA ' ' '
] L ]
Bs FUEL AND/OR ' 'Be CONTINUE MISSION ' NOTE
OX1D ENGINE ' ' ' :
INLET P ' . ' PRESSURIZATION SYSTEM MAY BE OPENED
LESS  THAN ' J * TO START TANK LEAKe CLOSE PRIMARY HE
} 60 PSIAe ' ' 1. FIRE SQUIB TO * REG SOV AFTER EACH BURN AND REOPEN
: ' START TANK * AT INITIATION OF EACH BURNe
t t
! ' 2. INHIBIT DPS BURNS '
' ! IF INLET PRESSURES !
' ' DO NOT COME UP '
' ' GREATER THAN '
' ' OR EQUAL TO '
| ' ' 60 PSIAe '
) t L)
L) ) t
] ] '
25=-32| DPS FAILS TO ' ' * REF MAL PROC DPS=m==
PRESSURIZE ' ' '
! ¢ ' 1 DES REG
As VIA START TANK  'ALL "As 1o CONTINUE MISSION 1
' ' ' 3 HE PRESS ABNORMAL
1+ INLET PRESS ' ' '
GREATER THAN ' ' '
OR EQUAL TO ' ' '
' 60 PSIAs ' ' '
1] ) +
2+ INLET PRESS ' * 2, INHIBIT ALL DPS BURNS'
LESS THAN ' ! .
' 60 PSIAe ' ' '
] ] 1
Be VIA SUPERCRITICAL'DESCENT ‘'Be CUT OFF DOI ON INLET !
HELIUM 1ORBIT ' PRESSURES IF NECESSARY ' ,
1 ) )
' ' 1. IF DOI ACCOMPLISHED !
] ' )
' ' (A) ARM PYRO PRIOR '
' ' TO PDI '
] ] )
' ' {B) SWITCH DES ME !
' ' REGS AT PDI '
' ! IGNITION, !
L L} L]
: ' 2. IF DOI SHUTDOWN '
L} L]
' ' (A) NO GO FOR PDIs !
t [} ]
! ' {B) RNDZ WITH APSe !
M1ssioN JRrev JDATE  |secTion GROUP PAGE
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MISSION RULES

SECTION 25 = LM PROPULSION =~ DPS

ONDITION/MALFUNCTION® PHASE ! RULING ' CUES/NOTES/COMMEN
REV] ITEM ! TS
3
L]
1
25=33 | LOSS OF ' REF MAL PROC DPS
SUPERCRITICAL '
PRESSURE (DPS IN ' 3 ME PRESS ABNORMAL
BLOWDOWN MODE} '
]
Ae PRIOR TO PDI! 'POWERED Ae ABORT

+ 6 MINe 20 SECS+'DESCENT
'

Be AFTER PDI
+ 6 MINe 20 SECS»

1
[
[}
[
[}
[
[
'
[
[
[
[
]
]
t
)
[}
'Be
'

[

[

[

[

ABORT STAGE PRIOR TO
INLET PRESSURES
LESS THAN OR EQUAL TO

150 PSIAs (ULLAGE
PRESSURE LESS THAN 160
PSIAe)

CONTINUE MISSION

REF RULE 25=2.

MISSION IREV |DATE SECTION GROVP PAGE
APOLLO 111 A 167/20/69 LM PROPULSION SPECIFIC=DPS
~DPS 25=7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING ' CUES/NOTES/COMMENTS

25=34

LEAK BETWEEN HWE REG
SHUTOFF AND QUAD
CHECK VALVES
DETECTED==~=

Ae PRIOR TO BLOWING
AMB TANK SQUIB

Be AFTER AMB
PRESSURIZATION
BUT PRIOR

L
]
1)
'
1)
1
t
t
§
L]
t
1
¢
)
1
[}
1
]
L)
]
’
[}
]
[}
]
]
)
)
L)
]
?
1
'
1)
L)
1]
T0 DOl '
[}
f
]
1

Cs AFTER DOI 'DESCENT

P T T T i

AlL

ORBIT

Ae P
T

1

2

Be I
2

1
2

Cols

2e

o T T T S e e T T T T T T T S G e

COVERAGE

RESSURIZE DPS WITH AMB
ANK WHILE IN SITE

o INHIBIT DPS BURNS
FOR LEAK RATE
GREATER THAN 20
PS1/SECe

e IF LEAK RATE
LESS THAN 20
PSI1/SEC

tA) CLOSE ME REG 1

(B) OPEN DES HE
REG 2 IMMEDIATELY
AFTER IGNITIONe

(C) CLOSE DES HE REG
2 JUST PRIOR TO
DOl SHUTDOWNe

(D) OPEN AT PDI
IGNITION.

F LEAK RATE LESS THAN
0 PSI/SEC

o CLOSE DES HE REG 1

« OPEN DES HE REG 2
PRIOR TO EACH BURNe

INHIBIT FURTHER DP$S
BURNS 10 HOURS FOR
RISE- RATE-GREATER
THAN 150 PSI/HRe

{A) CLOSE DES HE REG 1

(B) OPEN DES HE REG 1
AT IGNITION OF
SUBSEQUENT BURNS

(C) CLOSE DES HE REG 1
AT SHUTDOWN OF
SUBSEQUENT BURNS.

IF SHE RISE RATE IS
LESS THAN 150 PSI/HR
CONTINUE MISSION

(A} CLOSE DES HE REG 1

(B} OPEN DES HE REG 1
AT PD] IGNITION

- w e e e E EmE e E e m e W E e W e o ® e S o E e e e meE e e o e ®meeaewme® wEmEeEomeemeEmmweeem-ewn = -

REF MAL PROC DPS

1 DES REG

3 HE PRESS ABNORMAL

SHE

PROGRAM

SHE CAPABILITY MUST BE OBTAINED REAL
TIME FROM ACF
IDENTIFY REMAINING CAPABILITIES.

T0

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 11

6/20/6
9I-DPS

LM PROPULSION SPECIFIC=DPS

25=8




NASA - Manned Spacecraft Center

SECTION 25 = LM PROPULSION = DPS

MISSION RULES

TOUCHDOWN LESS ’
THAN O PERCENT! e

CONTINUE MISSION
Be AFTER P64 BUT PRIOR TO
LO GATE.

le ABORT

2+ ABORT STAGE 20

SECONDS AFTER

SECONDARY CUES WHICH INDICATE OFF
NOMINAL DPS PERFORMANCEs

REV] ITEM CONDITION/MALFUNCTION! PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
13 1 )
[} 1 1
25-35] LEAK BETWEEN SHE 'DOCKED/ ‘A, PRIOR TO DOI DO NOT ' REF MAL PROC DP§
SQUIB AND DES 'UNDOCKED ! BLOW SHE SWUIB AT DOI '
HE REG 1 AND 2 ' ' ' 1 DES REG
SHUTOFF VALVES ' ' '
' ! i1s DO NOT ARM PYRO ' 3 HE PRESS ABNORMAL
' t PRIOR TO DOI '
] 1 ¢
' ' 2+ ARM PYRO PRIOR TO PDI!
) 1 t
'DESCENT 'Bele SHE PRESS RISE '
'ORBIT ' GREATER THAN 150 '
' ' PSI/HR '
] t ]
' ' (A} INMIBIT FURTHER '
' ' DPS BURNS '
) ] 1
' ' 24 SHE PRESS RISE LESS '
' ' THAN 150 PSI/HR '
] ) ]
' ' {A) CONTINUE MISSION !
1 ] t
L} ] t
t ] 1)
25=36 | DPS PROPELLANT/VAPOR'DOCKED/ 'STAGE ASAP ! REF MAL PROC DOP$S
LEAK DOWNSTREAM OF 'UNDOCKED * !
QUAD CHECK VALVES ' ! ' 1 DES REG
'DESCENT ! '
' tSTAGE ASAP : 1A FUEL/OXID PRESS ABNORMAL
) )
'ORBIT 'APS RNDZ ' 3 HE PRESS ABNORMAL
1 ] )
'POWERED 'Ae PDI TO LOW GATE ' 7 PQGS IND ABNORMAL
IDESCENT ¢ '
' ! ABORT STAGE '
(] 1] ]
' 'Be LOW GATE TO TD '
] ] (]
' ' CONTINUE MISSION '
[] [) 1]
1] t ]
L} 1 9
25~37 | LOW LEVEL GONFIRMS 'POWERED ‘A, ABORT ' REF MAL PROC DPS
: INSUFFICIENT 'DESCENT ¢ P e
PROPELLANT TO LANDs ! ! ' 6 DES QTY
' 'Be ABORT STAGE 20 SECONDS '
! ' AFTER LOW LEVEL '
) ) )
] ) '
t ) 1]
25=38 ] PQGS READING tPOWERED 'ABORT ' REF MAL PROC DPS§
2 PERCENT (EITHER 'DESCENT ! t
FUEL OR OXI1D) AND ! 'ABORT STAGE AT DPS ¢ 7 PQGS IND ABNORMAL
NO VALID TIME ' 'DEPLETION '
ESTIMATE FROM LOW ' t '
LEVEL ' !
1 [)
[) ]
[) )
) )
25=~39 | EXCESSIVE PROPELLANT'POWERED 'Ae PRIOR TO P64 = ! NOTE=w~THROTTLEDOWN TIMEs  THRUST
USAGE (MARGIN AT YDESCENT ' LEVELs AND SYSTEM PRESSURES ARE
t
]
1)
1)
L]
[}
[}
1)
t
]

- - - -.-- -

LOW LEVEL.

MISSION REV

DATE

SECTION GROUP

PAGE

APOLLO 11| A

6/20/69

LM PROPULSION
-DPS

SPECIFIC=DPS

25~9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

CONDITION/MALFUNCTION!

' CUES/NOTES/COMMENTS

UNABLE TO VENT DPS
AFTER LANDING

'
'
RULES 25=41 THROUGH '
25=49 ARE RESERVEDe !

*LUNAR
'STAY
[

- - e m e -y .. -

ASCEND ASAP

MISSION

DATE

GROUP

APOLLO 11

6/20/69

LM PROPULSION
-DP$S

SPECIFIC~DPS




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 25 = LM DPS = CONCLUDED

REV| ITEM
! DPS = PRELAUNCH INSTRUMENTATION *
, MISSION RULE
l 25~50 | MEAS DESCRIPTION PCM ONBOARD  TRANSDUCER  CATEGORY REFERENCE
START TNK PRESS G@3015P  HE MON COMMON M 25=31+32435
HE REG PRESS GW3018P  CoW COMMON  HD 1 0F 2 25~34+30435
HE REG PRESS GQ3028P HD  M=PCM 25-364+30935
HE PRESS GQ3435p HD 10F 2 25-33130932
HE PRESS GQ3436P  PRESS HD M 25-33+30932
FU TNK 1 QTY 6GQ3603Q  QTY COMMON  HD 1 0F 2 25-37438939
FU TNK 2 QTY GQ3604Q  QTY COMMON  HD M 25%37138439
OX TNK 1 QTY GQ4103Q  QTY COMMON  MD 1 0F 2 25-237138439
0X TNK 2 QTY GQ4104@  QTY COMMON  HD M 25=37+38+39
FU 1 TEMP GW3718T  TEMP MON .  COMMON HD 1 0F 2 25-30
FU 2 TEMP GQ3719T  TEMP MON COMMON  HD M 25-30
OX 1 TEMP GQ4218T  TEMP MON COMMON  HD 1 0F 2 25-30
OX 2 TEMP GQ4219T  TEMP MON COMMON  HD M 25-30
FU PRESS GQ3611P M 25-30931932933
35
OX PRESS G@4111P M 25-30+31+3233)
35
TCP GQ6510P  THRUST COMMON M=PCM 25-30
LOW LEVEL GQ4455X DPS LOW COMMON M 25=36
MISSION |REV JOATE SECTION GROUP PAGE
APOLLO 11| A [6/207639|LM OPS PRELAUNCH
INSTR 25=11




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 26 = LM PROPULSION = APS

REV

ITEM

26=1

26=2

- o

! GENERAL ¢

1t S

IN ORDER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES THE APS SUBSYSTEM MUST
THE FOLLOWIN MINIMUM CAPABILITIES===

Ao DOCKED

NO PROPELLANT LEAK

Be UNDOCKEDs DESCENT ORBITs» POWERED DESCENTs LUNAR STAY

ls
2

NO APS PROPELLANT LEAKS
AN OPERATIONAL APS

Co RENDEZVOUS

le

OPERATIONAL APS IF APS REQUIRED

DEFINITIONS===

As AN OPERATIONAL APS (PREPRESSURIZATION) IS DEFINED AS FOLLOWSGm==~

le

24
3
4o

Se

DELTA PRESS BETWEEN APS FUEL AND OXID ENGINE INLET PRESSURES LESS THAN S0
PSIDe

DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN 10 DEG F.

APS FUEL AND/OR OXID TEMP GREATER THAN 50 DEG F AND LESS THAN 90 DEG Fo

APS FUEL OR OXID INLET PRESSURE GREATER THAN 62 PSIA AND LESS THAN 220 PSkA.
NO HELIUM TANK OR HELIUM LINE LEAKS.

Be AN OPERATIONAL APS (POST=PRESSURIZATION) IS DEFINED AS FOLLOWS~~=

le
20

3.

4

5e

ADEQUATE SOURCE PRESSURE FOR DELTA v REQUIREDSs

DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN 60 DEG F FOR BURNS LESS THAN
100 SECONDS AND 10 DEG F FOR BURNS GREATER THAN 100 SECONDS.

APS FUEL AND/OR OXID TEMP GREATER THAN 50 DEG F AND LESS THAN 120 DEG F FOR
BURNS LESS 100 SECONDS AND GREATER THAN 50 DEG F AND LESS THAN 90 DEG F  FOR
BURNS GREATER THAN 100 SECONDS.

APS FUEL AND/OR OXID INLET PRESSURES GREATER THAN 115 PSIAe (ULLAGE PRESSURE
GREATER THAN 125 PSIA)

DELTA PRESSURE BETWEEN FUEL AND OXID INLET PRESSURES LESS THAN OR EQUAL TO
15 PSID,

RULES 26=3 THROUGH 26=% ARE RESERVED

PROVIDE

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11} B 7/3/69 | LM PROPULSION GENERAL
- APS 26=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 26 = LM PROPULSION = APS

REV

ITEM

26~10

26=~11

26=13

26=14

26~15

! SYSTEMS MANAGEMENT !

APS MANNED ENGINE STARTS WILL NOMINALLY BE PRECEDED BY A PROPELLANT SETTLING MANEUVER USING TwOQ
JET ULLAGE WITH THE RXCEPTION THAT NO ULLAGE 1S REQUIRED FOR AN ABORT STAGE GR FROM INITIATION
OF ASCENT FROM THE LUNAR SURFACE.

THE APS CANNOT REMAIN ACTIVATED (COMPATIBILITY SwulB VALVES FIRED) LONGER THAN 24 HOURS BEFURE
1TS USAGE 1S COMPLETED NUMINALLYe JN CASE OF A CONTINGENCY, THE TIME CAN E EXTENDED Tv 3=-1/2
DAYS.

RULE 26=12 1S RESERVEDs

THE MINIMUM IMPULSE OF THE APS ENGINE. IS 1257 PLUS OR MINUS 104 LBS = SECs WHICH CORRESPUNDS TV
AN ELECTRICAL ON/OFF TIME OF Q5 SECs

ONLY PREMISSION APPROVED APS MULTIBURN PROFILES WILL BE EXECUTED» SINCE NO DATA EXISTS TO ALLOW
REALTIME SUPPORT FUR EXAMINING APS FREEZINGs ~ CHARRINGs BACKWALL TEMPERATURE CONSTRAINTS FOR
MULTIBURN PROFILESS :

PROPELLANT GAGING (NO ONBOARD READOUT) ===
Ae PRIME METHOD=== APS QTY FROM LGC MASS CALCULATION (ONE PERCENT)

Be SACKUP METHOD=-= FLOW RATE X TIME (5 PERCENT)

RULES 26=~16 THROUGH 26=19 ARE RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11} 8 7/3/69 | LM PROPULSION MANAGEMENT
- APS 26=2




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 26 = LM PROPULSION = APS
REV!] ITEM |CONDITION/MALFUNCTION' ~ PHASE ! RULING ' CUES/NOTES/COMMENTS
L] ' +
1 [ +
SPECIFIC
' ' —— '
26=20| LOSS OF AN 'DOCKED/ 'Ae RETURN TO CSM ' REF MAL PROC APS
OPERATIONAL APS ' ' '
'UNDOCKED ' NO=GO FOR DOI ! 1 ASC PRESS
t t 1
'DESCENT 'Be RETURN TO CSM ASAP ' 2 FUEL OR OXID TEMP ABNORMAL
'ORBIT ! !
! ' NO=-GO FOR PDI ' 2A FUEL OR OXID PRESS ABNORMAL
' ] ¢
'POWERED 'Ce ABORT ' 3 HE PRESS ABNORMAL OR DECRs
'DESCENT ! '
' ' USE DPS AS LONG AS !
! ' POSSIBLE '
' ' ]
' LUNAR 'De ASCEND ASAP '
'STAY ' !
' ' 1
' ]
] ] 1
] ] 1
26=21| APS HE SOURCE ' ' , REF MAL PROC APS
PRESSURE ' ' '
! ¢ ' 1 ASC PRESS
As LEAK PRIOR TO 'DOCKED/ 'As 1o RETURN TO CSM '
PRESSURIZATION 'UNDOCKED '  NO=GO FOR DOl ' 3 HE PRESS ABNORMAL OR DECRs
’ t ¢
'DESCENT ' 2+ RETURN TO CSM ' NOTE
'ORBIT ' NO=GO FOR PDI !
! ' ' ONE . HELIUM BOTTLE CAN  SUPPLY
'POWERED ' 3¢ ABORT ' SUFFICIENT APS DELTA Vv CAPABILTY FOR
'DESCENT ! ! NONLANDING ALTERNATE MISSIONSe
! N {A) USE DPS AS LONG !
' ! AS POSSIBLE !
L] L) 4
! ' (B) SELECT ALTERNATE !
! ' APS HELIUM TANK !
] 1 ]
' ! (C) AFTER APS GOES !
! ' IN BLOWDOWN) '
' ' SELECT LEAKING !
¢ ' TANK IF PRESS '
' ' GREATER THAN '
' ! 200 PSIA !
1 ' t
'LUNAR ! &4s ASCEND ASAP '
'STAY ! '
! ' {A) SELECT ALTERNATE !
! ! APS HELIUM TANK !
) ) '
' ' (B) AFTER APS GOES !
' ! IN BLOWDOWN) t
! ' SELECT LEAKING !
! ' TANK [F PRES [§ !
! ' GREATER THAN !
! ' 200 PSIA. !
] ) ]
Bs LEAK AFTER Y LUNAR 'Be le ASCEND IMMEDIATELY !
PRESSURIZATION 'STAY ' '
+ 1 )
'RNDZ ! 2+ CONTINUE MISSION '
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11} A | 6/20/69f LM PROPULSION SPECIFIC
- APS 26~3




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 26 = LM PROPULSION = APS

ITEM

'CONDITION/MALFUNCTION!

RULING '

CUES/NOTES/COMMENTS

26=27

26~=23]

APS HELIUM/
PROPELLANT VAPOR
LEAK DOWNSTREAM OF
QUAD CHECK VALVES

APS HE LEAK BETWEEN 'DOCKED/
QUAD CHECK VALYES
AND ASC HE REG 1 AND!
2 SHUTOFF VALVES !

'DESCENT
fORBIT
[

' POWERED
'DESCENT
]

'LUNAR
'STAY
'

t
]
[
]
'
L]
(]
t
L
¥
1
[}
'
t
¢
1
'

' UNDOCKED
'

'DESCENT
'ORBIT
]

'POWERED
'DESCENT
'

'LUNAR
'STAY
[

fRNDZ

'UNDOCKED

RNDZ

DOCKED

YEe

RETURN TO CsM

NO=GC FOR DOI
RETURN TO CSM

NO=GO FOR PD]
ABORT

USE DPS AS LONG
AS POSSIBLE
CONTINUE MISSION

le PRESSURIZE WITH ONE
BOTTLE IMMEDIATELY
PRIOR TO IGNITION

2e USE SECOND BOTTLE
WHEN APS GOES
IN BLOWDOWN

CONTINUE MISSION

'CLOSE HE SOV!sS
t

YA
]

EGRESS TO CSM ASAP

'JETTISON LM
[

'Be
'

'Ce
[

'De
'

‘
1
'
t
tEe
t
L
]

DOCK ASAP

DOCK ASAP

ABORT

le USE DPS AS LONG
AS POSSIBLE

ASCEND IMMEDIATELY

CONTINUE MISSION

]
]
'
'
'
'
'
[l
1)
'
'
'
'
t
4
¢
L}
1
]
t
]
1
1
]
'
[
'
t
'
]
[}
'
t
’
]
]
1
(]
L[]
'
1
]
[]
L]
[}
]
(]
[
1
[}

SHORT
POSSIBLE

REF MAL PROC APS
3 HE PRESS ABNORMAL OR DECR.

REF MAL PROC APS
ASC PRESS
2A FUEL OR OXID PRESS ABNORMAL

HE PRESS ABNORMAL OR DECRs

MISSION DATE | secTion GROUP PAGE
APOLLO 11 6/20/69| LM PROPULSION | sPECIFIC
- - APS 26~4

APS




SR o

NASA

MISSION RULES

SECTION 26 = LM PROPULSION = APS

- Manned Spacecraft Center

REV| ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
¢ [} 1
1 ' ]
t ) L)
26=24] APS PROP VALVE ' ' ' THIS INDICATION PRIOR TO FIRST
MISMATCH TALL 'CONTINUE MISSION * APS ENGINE ON WILL BE CONSIDERED A
{DELTA POS) ' "IF BURNING OR HAVE HAD AT ' TM FAILURE
' 'LEAST ONE APS BURNs '
¢ "INHIBIT SUBSEQUENT '
' 'APS BURNS '
' [ '
] ) t
t ] ]
t ] t
26-25] APS FU AND/OR OXID 'ASCENT  'As CONTINUE MISSION ' APS MAL PROC APS
LOW LEVEL ' ' '
' ' 1. OPEN RCS MAINS ' 4 ASC QTY
' t '
' ! 24 CLOSE ASC FEED '
1 L[] [}
[} ] .
1 L[] '
[} ) )
RULES 26-26 ' ' '
THROUGH 26~29 ! ' '
ARE RESERVEDs ' ' |
MISSION [REV |OATE | SECTION GROWP PAGE
APOLLO 1] A Je/20/65) LM PROPULSION | SPECIFIC
- APS 26~5




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 26 = LM APS = CONCLUDED

REV{ ITEM
' APS = PRELAUNCH INSTRUMENTATION !
MISSION RULE
26=30| MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE
APS HE 1 PRESS GPOOOLP  HEL MON C&W COMMON M = PCM 26=20121922
APS HE 2 PRESS GPOO0O2P  HEL MON C&W COMMON M = PCM 2620121122
APS HE REG PRESS  GPOO18P HO 1 OF 2 26=~20922
APS HE REG PRESS  GPOO025P  CéW COMMON HO M = PCM 26=20022
APS HE 1 TEMP GP0201T  HEL MON COMMON HD = PCM 26=21
APS HE 2 TEMP GP0202T  HEL MON COMMON HD = PCM 26=21
APS FUEL TEMP GPO718T  TEMP COMMON M = PCM 26=20
APS FUEL LOW GPOS08BX  CoW COMMON HD 26=25
APS OXID TEMP GP1218T  TEMP COMMON M = PCM 26=20
APS OXID LOW GP1408X  C&W COMMON HD 26=25
APS FUEL PRESS GP1501P  Céw COMMON M « PCM 26=20121922423
APS OXID PRESS GP1503P  C&W COMMON M = PCM 26=20121922923
VLVS A DELTA POS  GP29S7U HD 26=24
VLVS B DELTA POS  GP2998U HD 26=25
APS TCP GP2010P HD
MISSICN REV |DATE SECTION GROUP PAGE
APOLLO 11)FNL |5/16769fLM APS PRELAUNCH
INSTR 26=6




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 = LM REACTION CONTROL SYSTEM

REV

ITEM

27=1

- e 1 2 e

' GENERAL !

IN ORDER TO INITIATL ANC CONTINUE THE FOLLOWING MISSION PHASESs THE RCS SUBSYSTEM MUST PROVIDE

THE FOLLOWING MININMUM CAPABILITIES===
A DOCKED
NO PROPELLANT LEAKS
Be UNDOCKED Y DESCENT ORBIT
1. OPERATIONAL RCS SYSTEMS A AND B
Co POWERED DESCENT
1. PRIOR TG PDI + 5
(A} OPERATIONAL RCS SYSTEMS A AND B
(B) NO PROPELLANT LEAKS
2e AFTER -PDI ; 5

(A) OPERATIONAL RCS SYSTEM A OR By OR A COMBINATION OF SYSTEMS A AND B wriCH wOULD

PRCVIDE 3=AXIS ATTITUDE CONTROL
De  LUNAR STAY
ls  OPERATIONAL RCS SYSTEMS A AND B
2+ NO PROPELLANT LEAKS
Es  RENDEZVOUS
le OPERATIONAL RCS SYSTEM A OR By CR A COMBINATION OF A AND B WHICH WOULD

PROVIDE 3=AXIS ATTITUDE CONTROL AND ONE AXIS TRANSLATION CAPABILITY PRIOR TO
TPI AND 3=AXIS TRANSLATION CAPABILITY FROM TPI THROUGH DOCKINGs

DEFINITIONS
Ao RCS SYSTEM

AN RCS SYSTEM CONTAINS EIGHT OPERATIONAL THRUSTERS SUPPLIED BY ITS OWN PRESSURIZATION
PROPELLANT FEED SYSTEM INDEPENDENT OF ASCENT FEED AND CROSSFEECs*

*INDIVIDUAL THRUSTERS REQUIRED FOR DIFFERENT MISSICN PHASES WILL BE CUVERED SEPARATELY.
Be OPERATICNAL RCS SYSTEM
le FUEL AND/OR OXID MANIFOLD PRESSURES GREATER THAN OR EQUAL TO 100 Psl.

2 FUEL TEMP GREATER THAN OR EQUAL TO 40 DEG F AND LESS THAM OR EWUAL TO 100
DEG F.

RULE NUMBERS 27-3 THROUGH 27~9 ARE RESERVED.,

AND

MISSION REV DATE' SECTION GROUP PAGE

APOLLO 11] B 7/3/69 | LM REACTION GENERAL = RCS
CONTROL SYSTEM 27-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 = LM REACTION CONTROL SYSTEM

REV

ITEM

27=10

27=11

27=12

27=13

' SYSTEMS MANAGEMENT !

THRUSTER TEMP

THE RCS QUAD TEMP MUST BE BROUGHT UP TO OPERATING TEMPERATURE VIA THE RCS HEATERS PRIOR TO
RCS FIRINGSe THRUSTER QUAD TEMPERATURES MUST BE ABOVE 119 DEG F FOR 25 MINUTES PRIOR TO
PULSE FIRINGS.

USABLE RCS PROPELLANT IS 54849 LBS OR 867 PERCENT OF TOTAL LOADED

TOTAL LOADED 63340 LBS 10040 PERCENT
TRAPPED AND LOADING

ERROR ~4602 LBS = 7e¢3 PERCENT
TM ERROR#% ~37+9 LBS = 640 PERCENT
USABLE 54849 LBS 867 PERCENT

#BASED ON A GROUND COMPUTATIONAL ACCURACY OF 6 PERCENT,

PRORELLANT GAGING
Ae PRIME METHOD ===

GROUND RCS PROGRAM (640 PERCENT)
Be BACKUP METHOD===

PQMD (ONBOARD READOUT 1340 PERCENT» GROUND READOUT 1040 PERCENT}

CROSSFEED

THE RCS SYSTEMS SHOULD BE CROSSFED WHEN NECESSARY TO INSURE THAT NEITHER SYSTEM EXCEEDS ITS
CONSUMABLE REDLINES

RULE NUMBERS 27=14 THROUGH 27-=19 ARE RESERVEDe

ANY
ANY

RCS

MISSION | REV | DATE SECTION GROUP PAGE

APoLLO 13} A | 6720769 LM REACTION MANAGEMENT '
CONTROL SYSTEM 27=2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 27 = LM REACTION CONTROL SYSTEM

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING

! CUES/N

OTES/COMMENTS

27=-20

LOSS OF RCS SYSTEM

A OR B

1}
¢
[}
]
t
t
]
]
]

:DOCKED

ALL

]
1)

]
]

! SPECIFIC MISSION RULES !

1
‘A
1

Be

‘DO
'

:UNDOCKED :DOC

t
]

INQ=
'

'DESCENT 'RET
' [

CLOSE MAINS OF AFFECTED

SYSTEM IF LOSS OF
SYSTEM RESULTED

FROM ANYTHING OTHER

THAN ISOLATION OF

CROSSFEED FROM GOOD

SYSTEM

NOT UNDOCK

K ASAP

GO FOR DOI

URN OF CSM ASAP

i
JETS 1A
1B
2

3

e T I T T T T T T i AU U

REF MAL PROC RCS

RCS

HE PRESS LOW OR DECRe

PQMD ABNORMAL

RCS PRESS OR TEMP ABNORMAL

RCS A(B) REG

'ORBIT  !NO=GO FOR PDI

[} ]

'POWERED . 'As PRIOR TO PDI + 5 =

'DESCENT ! ABORT

' 'Be AFTER PDI + 5 =

' ' CONTINUE THROUGH LANDING

' ' NO GO FOR LUNAR STAY

' +

'LUNAR  'ASCENT ASAP

'STAY '

' 1

'RNDZ "CONTINUE MISSION

1

(] [}

] ]

1 [}

' ]
MIss1ON |Rev |DATE |sECTion GROUP PAGE
APOLLO 12| A |6/20/69|LM REACTION SPECIFIC = RCS

CONTROL SYSTEM 27-3




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 27 = LM REACTION CONTROL SYSTEM

REV] ITEM |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
K 1 1 ]
1 ) ) '
27-21] RCS THRUSTER PAIR ' ' | REF MAL PROC RCS

]

Ae ONE PAIR 'DOCKED  'As 1e DO NOT UNDOCK ! 4 RCS TCA
ISOLATED ' ' ¢
'UNDOCKED ' 2+ DOCK ASAP !
) ] ]
¢ ' NO=GO FOR DOI '
1 t '
'DESCENT ' 3¢ RETURN TO CSM ASAP !
1 ) 1)
'ORBIT ' NO=GO FOR PDI !
1 1 '
'POWERED ' 4+ (A) PRIOR TO ¢
'DESCENT ¢ PDI + 5 = ¢
! ¢ ABORT !
1 [} ]
' ' (B) AFTER PDI + 5 = ¢
¢ ' CONTINVE MISSION '
] [} 1
' ! NO GO FOR LUNAR STAY!

)

'LUNAR ' 54 ASCENT ASAP '
'STAY ! '
1 ] 1]
YRNDZ ' 6s CONTINUE MISSION '
] ]
Be COMBINATION 'DOCKED '8¢ 1e DO NOT UNDOCK !
ISOLATED ¢ ' !
RESULTING IN ' ' !
Loss OF 'UNDOCKED ' 2. CSM ACTIVE DOCKING !
ATTITUDE CONTROL ! ' '
' ! NO=GO FOR DOI '
] ) L}
JDESCENT ' 3. CSM RESCUE '
'ORBIT ' NO=GO FOR PDle CSM !
' ' ACTIVE DOCKING '
'POWERED ' 4o OPEN WHATEVER !
'DESCENT ISOLATION PAIRS '
' ' REQUIRED TO MAINTAIN !
! ' ATTITUDE CONTROLs '
] [} RN T P e st ]
' ' (A} PRIOR TO LOW ¢
' ¢ GATE = '
] ] 1)
t t (1) ABORT '
] ' +
' t (2) ABORT STAGE ¢
! ¢ AT OPS !
' ' DEPLETION '
1) 1 ]
! ' (B) LOW GATE TO '
' ' TOUCHDOWN | '
' ' CONTINUE MISSION !
TLUNAR ! 5« OPEN WHATEVER '
tSTAY/ iy ISOLATION PALIRS Y
'RNDZ K REQUIRED TO ACHIEVE
' ' SAFE ASCENT. ¢
L 1 !
¢ ' CSM RESERVE AND !
' ' ACTIVE DOCKING !

MISSION [Rev |oATE SECTION GROUP PAGE
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MISSION RULES

SECTION. 27 = LM REACTION CONTROL SYSTEM

REV] ITEM CONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
' [] t
1 t t
] ] )

27-22} DECREASING OR LOSS 'ALL 'As le CONTINUE USING BOTH ! REF MAL PROC RCS
OF RCS HE PRESSURE ! ' SYSTEMS UNTIL MFLD !
' ' PRESS IN BAD SYSTEM ! 1 RCS
! ' LESSER THAN 100 PSI, !
' ' THEN CLOSE MAINS ! 1A HE PRESS LOW OR DECR.
' ' OF BAD SYSTEM
! ' ! 1B PQMD ABNORMAL
' ' 2e CROSSFEED FROM GOOD !
! ' SYSTEM ' WHEN MFLD PRESS DROPS BELOW 100 PSI»
! ' ' THE  SYSTEM IS CONSIDERED
'DOCKED 'Be DO NOT UNDOCK UNLESS ' NON=OPERATICONAL REF RULE 27=2
' ' SUFFICIENT PROPELLANT ! -
' ' TO REDOCK EXISTS
! ! IN BLOWDOWN !
1 ] 1
'UNDOCKED 'Ce RETURN TO CSM AND !
! t DOCK ASAP '
' ' ]
! ' NO=GO FOR DOI !
t ] ]
'DESCENT 'De RETURN TO CSM AND '
'ORBIT ' DOCK ASAP
t [] 1
! ' NO=GOQ FOR PDI
1 1 ]
'POWERED 'Es CONTINUE MISSION '
'DESCENT/ ! !
'RNDZ ! '
] ] )
' LUNAR 'Fo CONTINUE MISSION IF ' Fo REQUIRES 50 LBS (1548 PERCENT OF
'STAY ' SUFFICIENT BLOWDOWN ' TOTAL LOADED IN ONE SYSTEMe)
' ' CAPABILITY EXISTS !
! ¢ IN FAILED !
' ' SYSTEM FOR & HOURS OF t
! ' LINE OF SIGHT AND 5 !
! ' MINUTES OF ATT HOLD '
' ] 1
! 'IF THIS CAPABILITY DOES '
! tNOT EXIST, ASCEND ASAP '
' ] ]
] + ]
] ] [}
t ] [}
27=23{ RCS PROPELLANT LEAK 'DOCKED tAe EGRESS TO CSM ASAPe ! REF MAL PROC RCS
] t 1]
! ! UNDOCK AND STATIONKEEP ! 1 RCS
1 1 1
tUNDOCKED 'Be DOCK ASAP ' 1A HME PRESS LOW OR DECR
t ] ]
! 'NO=GO FOR DO! ' 1B PQMD ABNORMAL
1 ] )
'DESCENT 'Ce DOCK ASAP
tORBIT ' '
! ' ls NO=GO FOR PDI !
] ] ]
'POWERED fDele PDI TO PDI + 5 = ABORT!
'DESCENT ! !
¢ ' 24 PDI +5T0 1D =
' ' CONTINUE MISSION :
] ]
' LUNAR YEe ASCEND NEXT BEST '
'STAY ' OPPORTUNITY !
' 1 '
'RND2Z tFo CONTINUE MISSION :
] )
MISSION [REV |DATE SECTION GROUP PAGE
APOLLO 11] B }7/3/69 LM REACTION SPECIFIC = RCS
CONTROL SYSTEM 27=5
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MISSION RULES

SECTION 27 = LM REACTION CONTROL SYSTEM

]
t
)
+

YABORT STAGE

'

' 2¢ LOW GATE TO TOD
t

'CONTINUE MISSION

*

REV] ITEM CONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NOTES/COMMENTS
[} [) '
) | ] t
27=24 } RCS QUAD TEMP ¢ ' '
LESS THAN 119 DEG  'ALL '"ISOLATE BOTH THRUSTER PAIRS' REF MAL PROC HTRe
! VIN AFFECTED QUAD '
' 1 (REF RULE 27=21) '
: : : 1A RCS QUAD 1s 29 39 4 TEMP
' ' ' ABNORMAL
t ] 1]
[} t )
' ' ' QUAD TEMP  LESS THAN 119 DEG
! ' ¢ INDICATES THE POSSIBILITY oF
' ' * INCOMPLETE COMBUSTIONs WHICH COULD
' ' ' CAUSE HARD STARTS AND POSSIBLE
: : : EXPLOSIONS,
) ] )
] ] L
) L] )
] ] )
27=25 | IMPINGEMENT ' ¢ ' REF MAL PROC RCS
CONSTRAINTS VIOLATED'DOCKED/ 'Ae DOCK ASAP '
' UNDOCKED ! ' 18 PQMD ABNORMAL
' 1CSM ACTIVE DOCKING '
' ) L]
'DESCENT 'Be CSM RESCUE '
YORBIT ' !
' 1CSM ACTIVE DOCKING '
) [) 1)
VPOWERED 'Ce 1e¢ PDI TO LOW GATE '
'DESCENT ! '
)
)
)
)
]
'
]
]
)
1
]
1
t
]
)
)
t

'LUNAR  'Des CONTINUE MISSION
'sTays !
'RNDZ !
) )
' [
t 1
' !
] 1
RULES 27~26 ! !
THROUGH 27=29 ' '
ARE RESERVEDe ' '
MISSION |Rev JoaTE  |secTion GROUP PAGE
APOLLO 11| A ]6/20/69|LM REACTION SPECIFIC = RCS
CONTROL SYSTEM 27=6
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SECTION 27 = LM REACTION CONTROL = CONCLUDED

MISSION RULES

REV] ITEM
' PRELAUNCH INSTRUMENTATION !
MISSION RULE
27=30 MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY  REFERENCE
RCS t1A'! PROP QTY GR1085Q QUANTITY COMMON M 27=239224920
RCS "Bt PROP QTY GR1095Q QUANTITY COMMON M 27=239221+20
RCS ttA!'t REG PRESS GR1201P PRESS MON CEW COMMON M=PCM 27=20922923
RCS 'tBtt REG PRESS GR1202P PRESS MON C&W COMMON M=PCM 27=20922923
RCS ''A'' HE PRESS GR1101P PRESS MON C6&W COMMON M=PCM 27=22+20
RCS 1'B'! HE PRESS GR1102P PRESS MON CéW COMMON M=pPCM 27=23520
RCS ''A'! FUEL TEMP GR2121T TEMP MON COMMON M=PCM 2720
RCS ''8'' FUEL TEMP GR2122T TEMP MON COMMON M=PCM 27-20
RCS MAIN ''A!! CLSD GR9609V MAIN SOV COMMON HD
RCS MAIN *'B'! CLSD GR9610U MAIN SOV COMMON HD
RCS ''A'! FUEL MFLD PRESS  GR2201P PRESS MON COMMON M 27=2023
RCS ''8!'' FUEL MFLD PRESS  GR2202P PRESS MON COMMON M 2720923
RCS ''A'Y OX MFLD PRESS GR3201P PRESS MON COMMON M 2720023
RCS '*B't OX MFLD PRESS GR3202pP PRESS MON COMMON M 27=20423
A/B XFEED OPEN GR9613Y CRSFD . COMMON HD
QUAD 1 '"'A't TCA ISOL VLV  GR96&7U SYS A QUAD 1 COMMON HD 27=21
QUAD 2 'tA'! TCA ISOL VLV  GR9665U SYS A QUAD 2 COMMON HD 27=21
QUAD 3 '1A'!' TCA ISOL VLV  GR9663U SYS A QUAD 3 COMMON HD 27=21
QUAD 4 ''A'' TCA ISOL VLV  GR9661U SYS A QUAD & COMMON HD 27=21
QUAD 1 ''B'' TCA ISOL VLV GR9668U SYS B QUAD 1 COMMON HD 27=21
QUAD 2 ''B'' TCA ISOL VLV  GR9666U SYS B QUAD 2 COMMON HD 27=21
QUAD 3 '"tB!'! TCA 1SOL VLV  GR9664U SYS B QUAD 3 COMMON HD 27=21
QUAD 4 '!B'' TCA ISOL VLY  GR9662U $YS B QUAD 4 COMMON HD 27=21
QUAD 1 TEMP GR6004T TEMP MON CoW COMMON M 27=24
QUAD 2 TEMP GR60O3T TEMP MON C&w COMMON M 27=24
QUAD 3 TEMP GR6002T TEMP MON C&W COMMON M 27=24
QUAD 4 TEMP GR6001T TEMP MON C&W COMMON M 27=24
ASC FEED OXID 'tA'' OPEN GR9641UV SYS A ASC OXID COMMON HD
ASC FUEL
ASC FEED FUEL ''A'! OPEN GR9631V SYS A ASC OXID COMMON HD
' ASC FUEL
ASC FEED FUEL 'tg'' OPEN GR9632U SYS B8 ASC OXID COMMON HD
ASC FUEL
ASC FEED OXID ''B!' OPEN GR9642U §YS B ASC OXID COMMON HD
ASC FUEL
MISSION JREV |DATE SECTION GROUP PAGE
APOLLO 11JFNL [5/16/69|LM REACTION PRELAUNCH
CONTROL SYSTEM JINSTR 27=7
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MISSION RULES
SECTION 28 = SPACE ENVIRONMENT

REV

ITEM

28~1

28=2

' GENERAL !

ALL DECISIONS WILL BE BASED ON CONFIRMED MEASUREMENTS AND/OR EVENTS AND PROJECTIONS BASED ON

CONFIRMED EVENTSe

DEFINITIONS=w=

Ae THE MAXIMUM OPERATIONAL DOSE (MOD) 1S THE MAXIMUM RADIATION DOSE TO WHICH THE CREW WOULD BE
SUBJECTED BASED ON A SKIN DOSE OF 400 RAD AND/OR A DEPTH (GASTROINTESTINAL) DOSE QF 50 RADs

Be THE PLANNING OPERATIONAL DOSE (POD) 1S 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.

Co THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE OR
TERMINATE THE MISSIONa

De THE RADIATION ABSORBED DOSE (RAD) IS A UNIT OF ABSORBED DOSE WHICH IS EQUAL TO AN ENERGY
DEPOSITION OF 100 ERGS/GRAM.

Ee 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 le2e

Fe THE ROENTGEN EQUIVALENT MAN (REM) IS THE PRODUCT OF THE RAD AND THE RBE (REM = RAD X RBE)s

Ge A CONFIRMED EVENT 1S DEFINED AS AN EVENT THAT HAS BEEN MEASURED BY TWO OR MORE INDEPENDENT
SQURCES,

He 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 TIMEs

MISSION REV JDATE SECTION GROUP PAGE

APOLLO 11 A [6/720/69] SPACE GENERAL
ENVIRONMENT 28=1
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MISSION RULES
SECTION 28 = SPACE ENVIRONMENT

REV] ITEM

e o s e

' MANAGEMENT !

28=3 THE EXISTING AND PROJECTED RADIATION ENVIRONMENT WILL BE A PART OF THE GO/NO=GO DECISION
- PROCESS e

28=4 PRIORITY OF DATA===
As NATURAL (SOLAR PARTICLE EVENT)
le PRELAUNCH AND EPO
(A) SOLAR PARTICLE ALERT NETWORK (SPAN)
(B) VELA NATURAL RADIATION SATELLITE
{C) PIONEER RADIATION SATELLITE
{O) EXPLORER RADIATION SATELLITE
(E} SOLAR PARTICLE MONITORING SYSTEM {SPMS)
20 ALL OTHER PHASES
(A) S/C INSTRUMENTATION
(1) VAN ALLEN BELT DOSIMETER (VABD)
(2) PERSONAL RADIATION DOSIMETER (PRD)
(3} NUCLEAR PARTICLE DETECTION SYSTEM (NPDS]
(B) SOLAR PARTIGLE ALERT NETWORK {SPAN)
(C) VELA NATURAL RADIATION SATELLITE
(D) PIONEER RADIATION SATELLITE
(E) EXPLORER RADIATION sATeLLiTE
{F) SOLAR PARTICLE MONITORING SYSTEM (SPMS)
Be ARTIFICIAL
1. ALL PHASES EXCEPT EPO
(A) JAEIC
(B) RIOMETERS
2e EPO
(A) JAEIC
(B} RIOMETERS
{(C)} PRD
3 EARTH ORBITAL MISSION
{A) PRD
(B) JAEIC
(C} RIOMETERS
(D) SAAP

RULE NUMBERS 28=5 THROUGH
28=9 ARE RESERVEDs

MISSION kEV DATE SECTION GROWP PAGE
APOLLO 11| . A 16/20/69 JSPACE MANAGEMENT
JENVIRONMENT 28=2
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MISSION RULES

SECTION 28 ~ SPACE ENVIRONMENT

REV

ITEM

CONDITION/MALFUNCTION'

PHASE !

RULING '

CUES/NOTES/COMMENTS

28=-10

28=11

28=12

28~13

EVENT

THE MOD

PREDICTED

DEFINITE ARTIFICIAL
EVENT CONFIRMED BY
REPORTING SOURCES !

RADIATION CONFIRMED
BY PRD READOUTS OR
ONBQARD TM AND
PROJECTED TO EXCEED

MAJOR SOLAR FLARE

ANY SOURCE REPORTS A'ALL
POSSIBLE ARTIFICIAL !

'PRE~
"LAUNCH

EPO

ALL

t
L

'SP

ECIFIC MISSION RULES !

fPROCEED UNTIL
'VERIFICATION FROM ALL

o1
[

[
[
'
'Ae
'
'
'
'

ALL OTHER'Ce CONTINUE MISSION.
'

L]
4

'RE
[

CONTINUE MISSIONe

HER SOURCESs .

HOLD UNTIL INFORMATION
FROM REPORTING SOURCES
INDICATES THE MOD

WILL NOT BE EXCEEDEDs

le CONTINUE MISSIONe
UNLESS DATA ANALYSIS
INDICATES THAT THE
DOSE PROJECTED -
THROUGH TLI WILL
EXCEED THE MOD BY A
SIGNIFICANT AMOUNT e
IF THE MOD WILL BE
EXCEEDED BY A
SIGNIFICANT AMOUNT»
PERFORM A LOW EARTH
ORBIT ALTERNATE
MISSIONe

2+ FOR DOSES
APPROACHING THE MOD
CONTINUE MISSION
WITH CONTINUOUS PRD
MONITORING AND
CREW ASSESSMENT
CONSIDERATIONS WILL
BE GIVEN TO CHANGING
THE TRAJECTORY TO A
LOW EARTH ORBIT OR
REENTERING ASAP
BASED ON ACTUAL
CONDITIONS,

ENTER NEXT BEST PTP

Bele CREW SHOULD BEGIN PERSONAL

DOSIMETER READOUTS PER SOP 2-~8

ALSO APPLIES
ORBIT MISSIONe

TO ALTERNATE

EARTH

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 11

7/3/69

SPACE SPECIFIC
ENVIRONMENT
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MISSION RULES
SECTION 28 =~ SPACE ENVIRONMENT

REVI ITEM lconoiTion/maLruncTion' pHase RULING ' CUES/NOTES/COMMENTS
+ 1) L)
t 1 [}
28=14| MAJOR SOLAR FLARE * ' !
HAS OCCURRED ' ' '
1) 1) )
As UNCONF IRMED "ALL "As CONTINUE MISSION. !
PARTICLE EVENT ! ' '
' L t
Bs CONFIRMED 'PRE= 'Bals HOLD UNTIL DATA !
PARTICLE EVENT  TLAUNCH ! ANALYSIS INDICATES '
AND SOLAR ' ' THAT THE MOD WILL NOT !
PARTICLE ALERT ! ' BE EXCEEDED. '
NETWORK/RTACF ¢ ' '
ANALYSIS ' ' '
INDICATES THE MOD! ' '
WILL BE EXCEEDED ! ! '
DURING THE ' ' !
MISSION ' ' '
1 ] 1
1EPO 'Be2s CONTINUE MISSION '
! ! IF DATA ANALYSIS '
' ' INDICATES THAT THE !
' ! MOD WILL BE EXCEEDED !
' ' BY A SIGNIFICANT '
' ' AMOUNT PRIOR TO '
' ' MISSION COMPLETIONs !
' ' TLI 1S NO=GO '
1 1) )
'ALL ' 34 CONTINUE MISSION. '
'OTHERS ! CONSIDERATION WiLL !
' ' BE GIVEN TO EARLY '
' ' {OR EXTENDED! TEI !
' ' AND INHIBITING CREW
' ' TRANSFER TO LMe ¢
1) t 1
Cs CONFIRMED "TLC "Cels CONTINUE MISSIONe ' Cols CREW SHOULD BEGIN PERSONAL
| PARTICLE EVENT ¢ ' CONSIDERATION ' DOSIMETER AND RADIATION SURVEY METER
AND S/C TLM OR ! ! SHOULD BE GIVEN TO ' READOUTS PER SOP 2=8
PRD READOUT ' ' ENTER IN NEXT BEST '
| PROJECTIONS ' ' PTP IF THE TOTAL DOSE !
INDICATE THE MOD ! ' CAN BE REDUCED '
WILL BE EXCEEDED ! ' SIGNIFICANTLY !
DURING THE ! ' WITHOUT INCREASING !
MISSION ' ¢ THE TOTAL RISk TO '
: ' ' THE CREWe = '
] ) ¥
1) 1) 1
o ' 24 CONTINUE MISSION. ' 201A) HATCH=DOWN ATTITUDE MAY BE
t ' CONSIDER EXTENDING ' USED TO REDUCE THE TOTAL DOSE.
! ' LUNAR ORBIT STAY '
¢ ' TIME IF THE TOTAL ' (8) IF A PARTICLE EVENT Is
' ' DOSE TO THE CREW ' CONFIRMED THE CREW WILL TRANSFER
' ' WOULD BE REDUCED ' FROM THE LM TO THE CSM ASAP.
' ' SIGNIFICANTLY BY '
' ! LUNAR SHIELDINGs :
[} 13
'LUNAR ' 3. CONSIDER REDUCING THE !
1STAY ' LUNAR STAY TIME '
' ' AND/OR EVA IF THE '
' ' TOTAL DOSE TO THE '
! ! CREW CAN BE REDUCED °
l ¢ ! SIGNIFICANTLY WITHOUT °
' ! INCREASING THE TOTAL !
' ' RISK TO THE CREWs '
' ] 1
tALL ! 4o CONTINVE MISSION !
YOTHER ' !
'PHASES ! '
MisstoNn |rev |pate  |secTion GROUP PAGE
APOLLO 11] A le/20/69 |sPAcE SPECIFIC
ENVIRONMENT 28~4
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MISSION RULES
SECTION 28 = SPACE ENVIRONMENT = CONCLUDED

REV] ITEM
t INSTRUMENTATION REQUIREMENTS !
MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF
28=15 | RADIATION DOSIMETER 1 CK1051K - - HD 28-12
{CM DEPTH DOSE RATE)
VABD
RADIATION DOSIMETER 2 CK1052K - - HD 28-12
| {CM SKIN DOSE RATE}
DOSIMETER RATE CHANGE CK1053R - - HD 28~-12
l NPDS
PROTON COUNT RATE CHAN 1 $T0820K - - HD 28-14
PROTON COUNT RATE CHAN 2 $T0821K - - HD 28-14
PROTON COUNT RATE CHAN 3 $T0822K - - HD 28~14
PROTON COUNT RATE CHAN & $T0823K - - HD 28=14
ALPHA COUNT RATE CHAN 1 $T0830K - - HD 28~14
ALPHA COUNT RATE CHAN 2 §70831K - - HO 28-14
- - HD 28~14
ALPHA COUNT RATE CHAN 3 $T0832K
PROTON INTEGER COUNT RATE $T0838K - - HO 28~14
TEMP NUCLEAR PARTe DET ST0840T - - HO 28-14
TEMP NUGLEAR PARTs ANAL $T0841T - - HD 28~14
PERSONAL RADIATION DOSIMETER (PRD) = 3 = ONBOARD - MANDATORY TO 28=14
BE ONBOARD
RATE SURVEY METER (RSM) =~ 1 = ONBOARD - MANDATORY TO 28=14
BE ONBOARD -
MISSION [JREv JOATE SECTION GROUP PAGE
APOLLO 13| A [6/20/69]sPacE INSTR REG

ENVIRONMENT
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SECTION 29 = RECOVERY

MISSION RULES

REV

ITEM

CONDITION/MALFUNCTION' PHASE !

RULING

! CUES/NOTES/COMMENTS

29=1

29=2

29=3

29=4

29=5

! SPECIFIC !

ACCEPTABLE WEATHE 'PRELAUNCH! MANDATORY
' '

CONDITIONS
AND RECOVERY
CAPABILITY®
IN THE LAUNCH
SITE AREA.

ACCEPTABLE WEATHER
CONDITIONS

AND RECOVERY
CAPABILITY®*

IN THE LAUNCH ABORT
AREA TO 1000 NM
DOWNRANGE AND IN
THE MIDPACIFIC
RECOVERY ZONE

HOURS OF CM
POSTLANDING POWER
AVAILABLE AT
LANDING.

MINIMUM OF 35 AMpP
HOURS OF CM
POSTLANDING POWER
AVAILABLE

AT LANDINGS

UNTIL ENTRY = 24
MOURSs RETAIN DELTA
vV CAPABILITY TO
MOVE ENTRY POINT

'
'
'
'
3
'
'
'
'
'
'
'
'
'
]
'
'
'
'
'
'

MINIMUM OF 71 AMP !
'
'
'
'
'
'
[
Ll
'
'
'
'
'
'
'
'
'
'
'
'
[

+/=500 NM '

H1
MA

]
s
[}
[]
+
'
|
]
'
t
1
+
'
]
t
'
]
1
+
1
1
]
[]
]
'
]
L]
#
t
]
t
‘
]
'
[}
[
L[}
(]
NI
]

[}

]

'

PRELAUNCH'HIGHLY DESIRABLE

GHLY DESIRABLE

NDATORY

GHMLY DESIRABLE

T0

PROVIDE

POSTLANDING
UPRIGHTINGs

TO0 PROVIDE
POSTLANDING
UPRIGHTING

TO  PROVIDE
CAPABILITY.

#RECOVERY CAPABILITY WILL BE BASED PRIMARILY UPON THE LOCAL
RECOVERY UNIT COMMANDER'S EVALUATION OF HIS CAPABILITY TO

PERFORM THE RECOVERY OPERATION.

WEATHER CONDITIONS AT THE

TIME OF CM LANDING AFFECT BOTH RECOVERY CAPABILITY AND

STRUCTURAL INTEGRITY OF THE CMs

ARE USED TO INDICATE WHEN IT MAY BE NECESSARY TO

RE=EVALUATE ===

THE FOLLOWING GUIDELINES

40 HOURS
POWER PLUS

18 HOURS
POWER PLUS

WEATHER

OF CM
ONE

OF [«
ONE

AVOIDANCE

WORLD WIDE LAUNCH SITE
SURFACE WINDS 23 KNOTS 25 KNOTS
CEILING 1500 FT 500 FTe
VISIBILITY 3 NM 1/2 NM
WAVE HEIGHT 8 FT 8 FT
MISSION REV 3 DATE SECTION GROUP PAGE
APOLLO 11 B | 7/3/69 | RECOVERY SPECIFIC
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MISSION RULES
SECTION 29 =~ RECOVERY

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

29=6

29~7

29=-8

29=9

AN ELLIPSE 163 NM 'EARTH
UPRANGE» 152 NM 'ORBITAL

DOWNRANGE AND 50 NM !
TO EITHER SIDE OF '
55 DEG/55DEG '
TARGET PQOINT=« 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 !
LAND s '
!

[}

[}

)

REMAINDER OF 'EARTH
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
B8E CLEAR OF LARGE
LAND MASSESe

AN ELLIPSE 5 NM
UPRANGEs 5 NM
DOWNRANGE AND 3

NM TO EITHER SIDE
OF THE GNCS TARGET
POINT==AND AN
ELLIPSE 18 NM
UPRANGE 18 NM
DOWNRANGE AND 45
NM TO EITHMER SIDE
OF THE EMS TARGET
POINT WILL BE CLEAR
OF ALL LAND

REMAINER OF
OPERATIONAL
FOOTPRINT AND AN
ELLIPSE 112 NM
UPRANGEs 112 NM
DOWNRANGEs AND 47
NM TO EITHER SIDE
OF THE CONSTANT
G TARGET POINT
WILL BE CLEAR OF
LARGE LAND MASSES

POST=TLI

POST=TL!

L I T N T T T e T S

MANDATORY

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 1]

6/20/6

RECOVERY

SPECIFIC
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MISSION RULES
SECTION 30 = AEROMEDICAL

REV

ITEM

30-=1

30-2

30~3

30=4

30=~5

30=6

30=7

0 0 52 D e

' GENERAL ¢

PRELAUNCH

PRIOR TO COMMITING TO LAUNCHs THE FOLLOWING CONDITIONS MUST BE METw=e
As SATISFACTORY FLIGHT CREW PHYSIOLOGICAL STATUS

Be THE MINIMUM CABIN OXYGEN CONCENTRATION FOR LAUNCH IS 60 PERCENT.

Ce THE MINIMUM SUIT OXYGEN CONCENTRATION FOR LAUNCH IS 95 PERCENT

THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 INs WATER PRESSURE ABOVE THE CABIN PRESSURE.
SUIT LOOP PYRGE 1s REQUIRED IF THE SUIT=TO-CABIN DELTA PRESSURE REMAINS AT ZERO FOR A PERIOD OF
5 MINUTES.

THE POTABLE WATER PH MUST BE WITHIN 60 TO 8e0 AT SERVICING AND FINAL SAMPLING

THE MAXIMUM ALLOWABLE CONCENTRATION OF PCO2 1§ 5MM OF HGs

LAUNCH

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===

As ONSET OF CONDITIONS WHICH ADVERSELY AFFECT CREW SAFETY HEALTHs OR FUNGTION AND PERFORMANCE.e
Be FAILURE OF SPACECRAFT SYSTEMS TO MAINTAIN A PHYSIOLOGICALLY SATISFACTORY ENVIRONMENT

WATER PALATABILITY

CREW_EVALUATION OF THE DRINKING WATER TASTE WILL BE THE BASIS FOR DETERMINING WATER
PALATABILITYs EVEN FOR KOH CONTAMINATION.

RULE NUMBERS 30~8 THROUGH
30=14 ARE RESERVED

MISSION |JREV ]DATE SECTION GROVP PAGE

APOLLO 11 A 16/20/69| AEROMEDICAL GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 30 = AEROMEDICAL

CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
REV] 1TEM
' t 1
1 ] ]
" SPECIFIC MISSION RULES !
t 1 ¢
30-15| LOSS OR taLL "Ae CONTINUE MISSION ' Ao ARTIFACTS ANTICIPATED  DURING
UNREADABLE EKG 'PHASES ! ' LAUNCHe MCC SURGEON WILL EVALUATE
' ' ! THE PROBLEM AND MAY RECOMMEND EARLY
' ' ' MISSION TERMINATION IF CORRECTIVE
' ' " ACTION 1S NOT EFFECTIVE.
1 ] 1
*EVA "Be CONTINUE MISSION ' Be MCC SURGEON WILL EVALUATE PROBLEM
' | * AND RECOMMEND CORRECTIVE ACTIONe IF
' ' ' NOT EFFECTIVEs CEVA MAY BE
: ' ! RECOMMENDED.
t )
) t ]
t ] ]
t ] ]
30=16 | ABNORMAL HEART YLAUNCH  'As CONTINUE MISSION ! MCC SURGEON WILL  EVALUATE  THE
RATEs RHYTHM OR EKG ' ' ' PROBLEM AND MAY RECOMMEND  EARLY
1EPO "By NO=GO FOR TLI ' MISSION TERMINATION IF CORRECTIVE
' ' ! ACTION IS NOT EFFECTIVEs
1TLC *Co NO=GO FOR LOI '
1 1 t
‘o 'De ENTER NEXT BEST PTP '
] t ]
'EVA "Es TERMINATE EVA '
t ] t
1TEC 'Fo ENTER NEXT BEST PTP '
1 ) ]
t [) t
] (] '
1 ) )
$ [) [}
30~17 ] ABNORMAL RESPIRATORY'LAUNCH  'As CONTINUE MISSION ! THE ABNORMAL RATES WILL BE EVALUATED
RATE ! ' ' BY THE MCC SURGEON AND EARLY MISSION
'EPQ *Bs NO=GO FOR TLI ' TERMINATION MAY BE RECOMMENDED IF
' ' ! CORRECTIVE ACTION 1§ NOT EFFECTIVE.
'TLC 'Ce NO=GO FOR LOI '
] 1 t
o Do ENTER NEXT BEST PTP '
1 1 ]
1TEC "Es ENTER NEXT BEST PTP :
] ]
' ] 1
1 ' )
] [} ]
[} ' 1
30=18 | ONSET OF SERIOUS  'LAUNCH  'As CONTINUE MISSION ! MCC SURGEON WILL EVALUATE AND MAY
MEDICAL PROBLEM ' ' CREW MAY ELECT TO ' RECOMMEND EARLY MISSION TERMINATION
I ' ' ABORT IF INTOLERABLE ' IF  CORRECTIVE ACTION 1S  NOT
' ' ' EFFECTIVEs
1EPO *Be ENTER NEXT BEST PTP '
L] t ]
"TLC 'Ce ENTER NEXT BEST PTP '
¥ 1 1)
"o "D ENTER NEXT BEST PTP 1
| ) 1
YEVA ‘Es TERMINATE EVA !
1) 1
YTEC 'Fe ENTER NEXT BEST PTP '
Mission [Rev {paTE  |section GROUP PAGE
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MISSION RULES
SECTION 20 = AEROMEDICAL

N/MAL ON' PHASE ! L ' CUES/NOTES/COMM
Rev| 1TEm [conorTo FUNCTION'  PHASE RULING UES/NOTES/COMMENTS
] 1 1]
' ) ]
30-19| OYSBARISM IN ANY ~ 'LAUNCH  'As CONTINUE MISSION ' Asls CHECK SUIT INTEGRITY.
CREWMAN '
' ' CREW MAY ELECT TO ' 2+ IF CONDITIONS PERMIT CREW MAY
! ' ABORT IF CONDITION IS ' ELECT TO OVER= PRESSURIZE.
' ' INTOLERABLE '
' ' : ' (A) ALL THREE SUITS CONNECTED TO
' ' ' SUIT CIRCUIT.
] 1 ]
’ ' ' (B)  SUIT DEMAND REG TO  PRESS
' ' * POSITION
] 1 t
! ! ' (C)  MONITOR SUIT PRESS (SHOULD
' | ! REACH 4 PSID IN 75 SEC)s
[} ) L)
1 1 ' (D) SELECT SUIT DEMAND REG INLET
' ' ' SEL VALVE TO OFF WHEN SUIT PRESS
' ' ' REACHES 40 PSIDs
1) L] 1)
' ' ' (E) MAINTAIN SUIT OVERPRESSURE BY
' ' ! OPENING INLET SELECTOR VALVE AS
: ' ! NECESSARYs
t
' ' ! NOTE=m= RELIEF FUNCTION OF DEMAND
' ' ' REGULATOR 1S ISOLATED WHEN USING
' ' ! THIS PROCEDUREs
1) ] '
YALL "Be TERMINATE PHASE ' Be MCC SURGECN WILL EVALUATE AND
! ' ! MAY RECOMMEND EARLY  MISSION
' ' ENTER NEXT BEST PTP ' TERMINATION IF CORRECTIVE ACTION IS
' v ' NOT EFFECTIVEs
L) ] '
1 t 1
[ ] ]

30-20 | ORAL TEMP EXCEEDS ' ' MCC SURGEON MAY RECOMMEND  EARLY
101 OEG Fe DESPITE ! ' * MISSION TERMINATION IF TREATMENT I§
CORECTIVE ACTIONe ! ' ! UNSUCCESSFULe

L] 1) 1)

Ae IF DUE TO ILLNESS'LAUNCH  'Aels NOT APPLICABLE :
[} ]

tALL ' 2, TERMINATE PHASE '

t [}

! ' ENTER NEXT BEST PTP !

t ) [}

Be IF RESULTANT FROM'LAUNCH  'Bals NOT APPLICABLE '

THERMAL OVERLOAD ! ' '

'ALL ' 24 TERMINATE PHASE !
)

' ' ENTER NEXT BEST PTP !

t ] +

1 t 1)

1 ) t

30-21 | PLSS METABOLIC 'EVA ‘As IF AMBER LINE 1S ' As AMBER LINE LIMIT IS  WORK

OVERLOAD. ! ' EXCEEDEDw== ' SUSTAINED AT A RATE GREATER THAN
! ' DECREASE ACTIVITY. ' 2500 BTU/HR FOR A PERIOD LONGER THAN
' ' ''5  MINUTESs AS DETERMINED  BY
' ' ' PREFLIGHT ERGOMETRY  CALIBRATIONS.
' ! * THE MCC SURGEON WILL EVALUATE AND
' ' ' MAY RECOMMEND DECREASED  CREW
' ' " ACTIVITY.
' ) )
' '8, IF RED LINE 1S ! By RED LINE LIMIT IS WORK SUSTAINED
' ' EXCEEDEDme= ' AT A RATE GREATER THAN 3000 BTU/HR
' ' STOP ACTIVITY AND RESTs ' FOR A PERIOD LONGER THAN 2 MINUTESs
' ' ' AS DETERMINED BY PREFLIGHT ERGOMETRY
' ' ' CALIBRATIONSe  MCC  SURGEON  WILL
' ' ! EVALUATE AND MAY RECOMMEND THAT THE
' ' ' CREW STOP ACTIVITY AND RESTs
[} ) 1

RULE NUMBERS 30=-22 ! ' '

THROUGH 30-24 ARE ! ' '

RESERVEDS ' ! !

mission |frev Joate  |secTion GROUP PAGE
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MISSION RULES

RULE NUMBER 30=27
THROUGH 30=~34 ARE

SECTION 30 =~ AEROMEDICAL
REV] ITEM JCONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
L} 1 t T e T
+ ] 1 1]
30=25] INCREASE IN PCO2 ! ' ! As PCO2 SHOULD DECREASE BELOW 2 MM
As 1S GREATER THAN ?LAUNCH 'Asle CONTINUE MISSION ' HG WITHIN 30 MINUTES.
OR EQUAL TC ! ' '
Teb6 MM HG ' ' '
YALL ' 2e CONTINUE MISSION !
[ [ [
' ! CHANGE LIOH CANISTER!
] L] '
B¢ GREATER THAN OR 'LAUNCH 'Bele CONTINUE MISSION '
EQUAL TO ! ' '
Te6 MM HG ! ¢ '
AND UNABLE TO ' ! '
DECREASE ! ' '
VALL ' 24 CONTINUE MISSION ! Be2e LIOH CANISTERS WILL NOT BE
! ! ! CHANGED IN AN UNPRESSURIZED CABINs
! ¢ (A} OPEN SUITS AND ¢
' ! BREATHE FROM '
' ' CABIN !
] ] t
' ' (8) CHANGE SECOND !
' ' LIOH CANISTER '
t 1 '
! ' (C) TEST PCO2 SENSOR! Be24(C) PCO2 SENSOR TEST==-
' t '
! ! ' D ISOLATE SUIT CIRCUIT BY
' ' ' DISCONNECTING SUIT HOSES FROM THE
' ' ' SPACECRAFT
1 ] '
! ! ' ¢ SUIT CIR RET AIR VALVE CLOSED
' [ [l
¢ ' ' ¢ CRACK 02 METERING VALVE TO
t ' ! OPEN
' 1 [
' ' ' s PURGE FOR 30 SECOADS
] ' ]
' ' ' o CLOSED 02 METERING VALVE
t ' +
' ' ' o« IF ABOVE PROCEDURE RESULTS IN
' ! ! A PCO READING NEAR ZEROs THE PCO2
: ! ' SENSOR 15 OPERATING PROPERLY
[} t
+ ' L)
' ] ]
+ [} '
Ce GREATER THAN OR 'LAUNCH 'Cele CONTINUE MISSION !
EQUAL TO 10 MMHG TALL ' 24 TERMINATE PHASE '
[] ]
! ENTER NEXT BEST PTP !
] 1
] 1)
] L]
L) 1)
30~=261 PCO2 ALL *CONTINUE MISSION ¢
INSTRUMENTATION ! '
FAILURE 'USE ONBOARD CO2 TAPES :
L[]
L]
L]
[}
[}
]

RESERVED,

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11] FNL)5/16/69] AEROMEDICAL SPECIFIC
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MISSION RULES

SECTION 30 - AEROMEDICAL =~ CONCLUDED

REV| ITEM
' INSTRUMENTATION REQUIREMENTS !
CsM
. MISSION RULE
30=-35 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
ELECTROCARDIOGRAM CJ0060J NOT DISPLAYED M= 30=~15/16
ELECTROCARDIOGRAM CJO061Y NOT DISPLAYED Mx 30-15/16
ELECTROCARDIOGRAM CJ00624 NOT DISPLAYED Ma 30=~15/16
CO02 PARTIAL PRESSURE CFO005P METER COMMON HD 30=~2/27/28
SUIT CABIN DELTA PRESS CF0003P NOT DISPLAYED HD 30-3/19
ORAL TEMPERATURE CLINICAL Me 30=20
THERMOMETER
PNEUMOGRAM CJO200R NOT DISPLAYED HD 30~-17
PNEUMOGRAM CJO201R NOT DISPLAYED HD 30=17
PNEUMOGRAM CJO202R NOT DISPLAYED HD 30=17
LM
C02 PARTIAL PRESSURE GF1521P METER HD
l ELECTROCARDIOGRAM GT9999 NOT DISPLAYED M# 30=15/16
PNEUMOGRAM NOT DISPLAYED HD 30-17
PLSS
l PLSS ELECTROCARD!OGRAM 6T8124J M 30~15/16
#MANDATORY TO CABIN CLOSEOUT
MISSION REV | DATE SECTION GROWP PAGE
APOLLO 11 Al 6/20/69 AEROMEDICAL INSTR REQ
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“MISSION RULES ™
"SECTION 31 =~ EASEP

REV

ITEM

31=1

As

GENERAL

le

 TEST PURPOSES.

2

3

o o n om0

..GENERAL

4 o e

THE GATHERING OF SCIENTIFIC DATA WILL NOT BE COMPROMISED FOR ENGINEERING "OR™ ™

REDUNDANT OR BACKUP SYSTEMS WILL NOT BE SELECTED UNLESS A FAILURE WARRANTS

SUCH ACTIONs SWITCHING TO REDUNDANT SYSTEMS WILL NOT BE ACCOMPLISHED 10
SATISFY ENGINEERING TESTS UNLESS ALL SCIENTIFIC MISSION OBJECTIVES HAVE BEEN
COMPLETED AND THE PSEP HAS BEEN DEPLOYED ON THE MOON FOR ONE YEARW

BIT RATES WILL NOT.BE CHANGED ON THE PSEP UNLESS THIS_ ACTION WILL CORRECT
CERTAIN SYNC PROBLEMS (FROM THAT OPERATIONAL MSFN SITE) OR UNLESS A CHANGE

""OF BIT RATE 1S5 NECESSARY TO SATISFY CERTAIN SCIENTIFIC OBJECYIVES. IF " THE

 THAT SITEa

Eq)

S5e

Te

8
9a

10

1le

124

13s.

Cl4e
150 .

160

TMALFUNCTIONY 1T WILL BE ASCERTAINED THAT THERE ARE NO PROBLEMS WITH THE MSFN ~

L CS AREAe . o

BIT RATE IS CHANGED FROM THE NORM BECAUSE OF A MSFN PROBLEMy THE PSEP WILL
BE CONFIGURED BACK TO NORMAL (1406 KBPS) PRIOR TO TERMINATION OF SUPPORT™ OF ~

BEFORE IMPLEMENTING ANY MISSION RULE ACTION BASED ON AN APPARENT PSEP

SUPPORTING SITEe

TME TIMER INHIBIT COMMAND WILL NOT BE SENT PRIOR 7O ALL EXPERIMENTS BEING ON
AND PROPERLY ADJUSTED FOR OPTIMUM SCIENTIFIC DATA RETURNe o

THE TIMER WILL NEVER BE INHIBITED WHILE THE PSEP TRANSMITTER 1§ OFFy AND THE™ ™
PSEP TRANSMITTER WILL NEVER BE COMMANDED OFF WHILE THE TIMER IS INMIBITEDs

EITHER PSEP COMMAND DECODER MAY BE ADDRESSED DURING NORMAL GROUND COMMANDING

OPERATIONS.

ANYTIME PCU NOs 2 1S SELECTED B8Y COMMAND OR BY AUTOMATIC SWITCHOVER FROM PCU™
NOe 1y SELECTION OF PCU NOs 1 WILL NOT BE ATTEMPTED UNLESS SCIENTIFIC DATA
Is BEING LOST DUE TO IMMINENT TOTAL FATLURE OF PCU NOs 2% mm——

NO FUNCTION CAN BE ~COMMANDED (OTHER THAN */STANDBY OFF'T QR "WIQPERATE ™~ 7~
SELECT'') IN AN EXPERIMENTs BY GROUND COMMAND OR BY ONBOARD TIMERs UNLESS
THE EXPERIMENT I§ IN THE *VOPERATE'! MODEs" T

THE PSE WILL BE GOUND COMMANDED ON PRIOR TO THE CREW LEAVING THE IMMEDIATE

POR NOe 1 (5W) WILL BE COMMANDED ON .APPROXIMATELY ONE (1) HOUR BEFORE LUNAR

SUNSETs

TRAN?MITTER "WILL BE COMMANDED OFF APPROXIMATELY ONE (1) HOUR BEFORE LUNAR
SUNSETe .. .oom. - -

NO SEQUENCEHOEACOMMANDS,MILL,BE“SENIHNHICHMNILLmﬁAUSEWUMLQADINQWQEﬁIﬂE 29V

LINEe UNLOADING THE 29V LINE COULD CAUSE AN OUT OF REGULATION CONDITIONs A
BUILDUP OF SPIKES ON.THE.QUTPUT FILTER CAPACITORS:. . AND.. VOLTAGE WP __TQ 50

VOLTS WHICH WOULD DAMAGE CS COMPONENTS.

'Af"LuNAﬁ"sUNRIsE{“?HEhE MUST " BE "PROPER LOADING "ON THE €5 70 ASSURE

SUBSEQUENT .TO_DEPLOYMENTs ASTRONAUT WiLi AVOID BLOCKING SOLAR PANEL FIELD

OF VIEW ON SUNSIDEs

THE TRANSMITTER WiLL NOT BE COMMANDED ON UNTIL APPROXIMATELY 20 HOURS AFTER
LUNAR_SUNRISEs

MIsSION IRev Ipate  IsecTion GROUP PAGE
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MISSION RULES
SECTION 31 = EASEP

REV

ITEM

Be PSE
le THE PSE WILL BE UNCAGED AS SOON AS POSSIBLE AFTER THE PSE 1S5 COMMANDED ONa
THE TEMPERATURE OF THE PSE ELECTRONICS IN THE CENTRAL STATIONs» MONITORED ON '~ AT=5

THERMAL PLATE 3 TEMPss MUST BE ABOVE +25 DEG F BEFORE THE PSE CAN BE
UNCAGED=~ HOWEVERs PSE UNCAGING WILL BE ATTEMPTED AT ANY TEMP.

24 THE PSE LEVELING MOTORS WILL NOT BE ACTIVATED PRIOR TO UNCAGING OF THE PSEe =~

3 AFTER PSE LEVELING OF THE HORIZONTAL COMPONENTS (LPX AND  LPY) "HAS "BEEN 7T

COMPLETEDs THE COARSE LEVEL SENSCRS WILL BE GROUND COMMANDED OUT (VIA <MD
102 LEVEL SENSOR IN/OUT )

ba FOR PROPER OPERATION OF THE PSEs THE FEEDBACK FILTER MUST BE IN THE
FOLLOWING MODES (THE FILTER IS GROUND COMMANDED IN AND OUT OF THE FEEDBACK
LOOP BY CMD 101 PSE FILTER IN/QUT) ===
A LEVELING MOTOR MODE OF ANY KIND = FILTER QUT
Be LONG PERIOD CALIBRATION = FILTER IN

Ce NORMAL OPERATIONAL MODE = FILTER IN

S THE X=AXIS AND Y=AXIS MASSES OF THE PSE MUST BE LEVELED BEFORE THE Z-AXIS

MASSe

6o REFER TO STANDARD OPERATING PROCEDURE FOR PSE LEVELING PROCEDURESe

Te THE PSE SENSOR HEATERS MUST BE OFF DURING OPERATION OF THE PSE LEVELING
MOTORS

8e PSE WILL BE PLACED 1IN STBY~SELECT CONBITION» BY GROUND COMMAND »

APPROXIMATELY ONE (1) HOUR BEFORE LUNAR SUNSET.

RULES 31=2 THRU
31~9 ARE RESERVED

MISSION JREV IDATE SECTION GRoUP  lrace
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~ MISSION RULES

"SECTION 21 = EASEP

REV

ITEM

CONDITION/MALFUNCTION'

PHASE

TRULING

T TCUES/NOTES/COMMENTS

- e s n - =
1 1 + !
- T ——— e 4 e el e
31=10 | FAILURE OF PCY ' _MAs IF PCU'L I8 ACTIVEy ' ~ CUE=== PCU OUTPUT VOLTAGES ARE
[ ' SELECT PCU 2. " OFE NOMINAL AND SCIENTIFIC ~DATA 18
_ _ . SR N . : BEING LOSTs e
' ' e
e e U AUTOMATIC SWITCHOVER FROM PCU 1
' i 1770 PCU 2 SHOULD OCCUR WHEN = THE ™ +12
i 't 't ' VDG BUS VARIES +1 VDCs
' : X . =S 41 VBCs
S B} .M;ﬁ _ ,}5- IF PCU 2 18 ACTIVE=== },,,,§M9"9621“E§Q.2,§§EE§T1“ }
. A Y 1o VERIFY THAT ' CMD 060y PCU 1 SELECTs
i i SCIENTIFIC DATA 18 ¥ . T
L ' ..BEING LOSTs !
] t ]
- ! A2+ VERIFY THAT TOTAL '
J i FAILURE OF PCU 2 18 !
. P INEVITABLEe . :
] ¥
; _ 1 V. 3e IF ABOVE CONDITIONS !
1 i ARE METs SELECT ¢ N o
) " ! PCU 1 '
oy . LPQU de e
[} ] )
B S —— 4 -
t ) ]
- - B} e
RULES 31«11 THRU ' ¢ '
31~19 ARE RESERVED 7 ' "

MISSION

REV ] DATE SECTION

GROUP

PAGE

APOLLO 11

“FNL

5/16/69]| EASEP

ELECTRICAL
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MISSION RULES

SECTION 31 ~ EASEP

REV] ITEM |CONDITION/MALFUNCTION' PHASE ! RULING CUES/NOTES/COMMENTS
bt - - ;
t t []
1 ] t
31=20] ANY THERMAL PLATE ! 'REFER TO GRAPH OF CENTRAL ! SELECT  THE  ADJUSTMENT  WHICH
TEMPs EXCEEDS ¢ *STATION INTERNAL POWER ! REDUCES HEAT GENERATION (EeGes BY
DEG Fs o {DISSIPATION VSe SHUNT ! REDUCING INTERNAL POWER ODISSIPATIONI
| 'CURRENT TO DETERMINE THE ' AND MINIMIZES THE RISK OF EXCEEDING
! 'PROPER COMBINATION OF THE ! PCU HIGH AND LOW LOAD LIMITS (ALSO»
' YFOLLOWING ALTERNATIVES TO ! SHUNT CURRENT HIGH AND LOW LIMITS).
' 'BE EXERCISED=== ' GRAPH OF INTERNAL POWER DISSIPATION
] ' | vSs PGU LOAD COULD BE USED IF
' ' 1. PDR NOs 1 ON OR OFF ' AVAILABLEe THERMAL TEMPa
J ' ' MEASUREMENTS ARE AT=3, AT=5»
N ! 2, PDR NOs 2 ON OR OFF ! AT=6s AND AT=7e PDR NOs 1 DISSIPATES
| ' ' 5 WATTSs PDR NOu 2 DISSIPATES 10
! ! 3s PSE OFF ! WATTS.
[} ! '
' * 4 TRANSMITTER OFF !
] 1) '
t t [}
" ) {
1 ] t
RULES 31=21 THRU ~ ? v !
31=29 ARE RESERVEDe ' ! '
[ mission I rev loate  1section. leroup " Ypaee | -
APOLLO 11] FNL| B/16/65] EASEP THERMAL
) i - BT S J31=4 ;
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MISSION RULES
SECTION 31 = EASEP

Center

REV] ITEM JCONDITION/MALFUNCTION! - PHASE ! RULING ' 't TCUES/NOTES/COMMENTS -
v [ ] Nl
{ 1 ) ]
31=30| EASEP FAILS TO ' tAs REINITIATE THE CMD. ! QUE==~ NO FUNCTIONAL VERIFICATION
RESPOND TO A CMDs ! ' _ ' AND NO CMD VERIFICATION WORD (CVW)
' 'Bs IF UNSECCESSFULs SELECT ! .
' ' OTHER DECODER (ALSEP 2A ! VERIFY THAT THE RECEIVER CB HAS
' t  OR 2B) AND REINITIATE' ! NOT OPENEDs
! ' THE CMDe ' ,
! ' ! 'SPARE! CMD SHOULD YIELD ¢vw BUT
¢ 'Co IF UNSECCESSFULs SEND ' NO FUNCTIONs GMD 150s 153y 1545 AND
' ' A 'SPARE' CMDe ' 155 ARE SPARE CMDSs '
] ) )
' "Ds IF UNSECCESSFUL, SWITCH ! CMD 034 PROCESSOR "K' SELECT,
' ' TO OTHER DATA PROCESSORs'
' ' | CMD 035 PROCESSOR 'Y! SELECT,
1) ] 1
t 1 1
1 + ]
RULES 31=31 THRU ' ¢ | -
31=39 ARE RESERVEDs ! ' '
M1sstoN {Rev JpATE SECTION GROUP  IPAGE B
APOLLO 11| FNLI5716/69|EASEP JUPLINKT T
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MISSION RULES
SECTION 31 = EASEP

SWITCH TO REDUNDANT
DATA PROCESSQRe

IF UNSUCCESSFUL=m=
SELECT LOW BIT RATE.

STATION MALFUNCTION.

LOW BIT RATE I§ 530 BPS RATEs
NOTE THAT LSM DATA WiLL
MEANINGLESS e e .

_CMD 0129 TRANSMITTER ‘A SELECT

CMD 015,

BECOME

TRANSMITTER 'B' SELECT
CMD 034y PROCESSOR 'X! SELECT

CMD 035, PROCESSOR 'Y!' SELECT _

REV] ITEM |cONDITION/MALFUNCTION' PHASE * RULING ' CUES/NOTES/COMMENTS = "~
] ] ]
' ] t
+ ' ] "
31=40 | LOSS OF DOWNLINK ! 'As SELECT OTHER TLM ! GROUND STATION VERIFIES THAT LOSS
CARRIERe ! ' TRANSMITTERs ' OF TLM CARRIER 18 NOT FAILURE 'IN
' ! ' GROUND SYSTEMSs SELECTION  OF
! 'Be IF NO EFFECT=== SEND ¢ ALTERNATE TRANSMITTER WILL ~RESET
! ' TRANSMITTER ON CMDe ! CIRCUIT BREAKERS TO THE TRANSMITTERS
! ! : (CB=02y CB~=03» CB=04s AND CB=05)e
' L
! ! t CMD 012 TRANSMITTER'A! SELECT.
] ' t
! ! ! CMD 015 TRANSMITTER 'E' SELECTW
1 1) )
! ! ! CMD 013 TRANSMITTER ONe
1 [ ]
t ] 1
] t L
] 1 1 )
31-41 | LOSS OF DOWNLINK ! 'As SELECT OTHER DATA ! GROUND STATION VERIFIES LOSS OF
MODULATIONS ' ! PROCESSOR. ' MODULATION ON TLM CARRIERe ‘
' 'Be IF NO EFFECT==~ SELECT ! CMD 0349 PROCESSOR !X SELECTe
' ' OTHER TLM TRANSMITTERs !
! ' ' CMD 025» PROCESSOR 'Y' SELECT.
t 1 []
' ' : CMD 012y TRANSMITTER 'A' SELECT.
! ! ! CMD 015» TRANSMITTER '8' SELECT.
1 t 1
+ ] )
] ] ]
' ] t ’ e ’
31=42 ] UNABLE TO RETAIN ' 'Ae SEND NORMAL BIT RATE ¢ LSM DATA 1S MEANINGLESS IN LOW
NORMAL BIT RATEs ' ! cMDe ! BIT RATEs
' ' ! '8s IF UNSUCCESSFULs SEND ! CMD 0065 NORMAL BIT RATE
! ' NORMAL BIT RATE RESET ! ,
' LMD ' CMD 011y NORMAL BIT RATE RESET
! 'Ce IF UNSUCCESSFULy SELECT ! ]
' ! OTHER DATA PROCESSORs ! CMD 034y PROCESSOR 'X! SELECT
! 'De IF UNSUCCESSFULy REPEAT ! CMD 0359 PROCESSOR !Y! SELECT
: : $§TEP A AND/OR STEP B, : ' C
] ' ]
' 1 1
] ' 1
31=43 | ONE OR MORE SYNC ! 'As SWITCH TO REDUNDANT ! THIS RATE OF SYNC LOSSES EXCEEDS
LOSSES EVERY TEN ' * TRANSMITTER. ! BIT ERROR RATE. INDICATION  OF
(10) SECONDSs ' ! ' MALFUNCTION WILL BE EVENT LIGHT,
[} t ]
: :a. 1F UNSUCCESSFULmw= ! THIS ACTION ASSUMES NO  GROUND
'
] [ [}
] ' )
[} 1 [}
1 1 (]
' 1 ]
+ t )
¢ [} t
' 1 [}
1 ' '
' ' ]
' t ]
' 1 '
' + [}
' ] ¢
] 1) [}

CMD 007 LOW BIT RATE SELECT

MISSION

REV _JDATE SECTION GROUP

APOLLO 11
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~MISSION RULES
SECTION 31 =~ EASEP

REV

ITEM

CONDITION/MALFUNCTION' " PRASE

T oG

3le4h

DATA DEMAND SIGNAL
FROM DATA PROCESSOR

YSWITCH TO REDUNDANT
*PROCESSORy USING THE

CUES~w=

FAILS==HIGH

" TOTHER DECODERs

COMMAND VERIFICATION WORD
IS STEADILY INDICATING AN
PATTERN OTHER THAN ALL ZEROS

LCVW}

ERRONEOQUS

(CVW

LIGHT ON EVERY Qe¢6 SECONDS) AFTER A

t
1
[
t
'
'
t
'
'
[
[
'

T
¥
'
'
t
]
'
[
'
'

N

RULES 31=45 THRY
3149 ARE RESERVED.

B T T S P Sy

CMD HAS BEEN SENT,
NOTE WHICH PROCESSOR

WAS IN

OPERATION FROM LOG DATA (NO TM POINT

DISPLAYED)
1y
1yt

CMD 0343 PROCESSOR
CMD 035» PROCESSOR

SELECT
SELECT

ImissioN |rev’

DATE

SECTION GROUP

PAGE

TFNL

APOLLO 11

5/16/69

DOWNLINK

EASEP
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MISSION RULES

SECTION 31 = EASEP

REV

ITEM

[CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

31=50

31=51

31~52

31=53

3154

'

[

'

FAILURE OF AUTOMATIC!
PSE LEVELING MODE !

PSE LEVELING MOTOR
FAILS ON

FAILURE OF PSE
LEVELING MOTOR = OFF

" FAILURE OF
MECHANICAL LEVEL
DRIVE

'REFERENCE PROCEDURE FOR

'MANUAL LEVELING OF THE PSE

'8y
'

tALTERNATELY GND CMD PSE TO

GROUND COMMANDSe

'STANDBY SELECT AND TO
'OPERATE SELECT.

NO

t

ACTION CAN BE TAKENe

tSELECT LOW SPEED AND HIGH
1SPEED AND DIRECTION
tREVERSALS ALTERNATELY.

MISALIGNED GOARSE
SENSOR . - o

Ao

O B T

COMMAND COARSE SENSOR

OUT WHEN CORRESPONDING

MOTOR IS IN LEVELIN

_.OPERATION. e

.. REFERENCE. PROCEDURE .
FOR MANUAL LEVELING OF
..THE PSE _.BY GROUND

PSE ACTIVATION PRESETS LEVELING
MODE TO AUTOMATIC. CMD 103 WILL
SWITCH TO THE MANUAL MODEs CMD 103
1S A 2-STATE CMDs PSE LEVELING MODE
AUTO/MANUAL o

UNABLE TO COMMAND PSE LEVELING
MOTOR OFFs

CUES~~= LEVELING MOTQOR WILL DRAW
3 WATTS FROM RESERVE POWERe

CMD 037y EXP 1 (PSE) STANOBY
SELECT.

CMD 036» EXP 1 (PSE) OPERATE
SELECT

CUES=== NO DROP IN RESERVE POWER

ANORMALLY 3 WATTS) WHEN ATTEMPT IS

MADE TO TURN MOTOR ON» AND NO
ACTIVITY ON SHORT PERIOD  Z=DATA
CHANNEL o

CUES=== NO MOTION OF THE PLATFORM
CAN BE DETECTED ON THE OTHER LP
HORIZONTAL OR LPZ COMPONENT TIDAL
OUTRUT,

X=MOTOR ON/OFF = GMD 070

Y=MOTOR ON/OFF = CMD 071

2~MOTOR ON/OFF = CMD 072
DIRECTION PLUS/MINUS = CMD 074

SPEED. LOW/HIGH = CMD 073

" WHILE IN FINAL LEVELING PHASE

. {LOW STEPPING RATE}s THE  MOTOR

> mlem - - o i w w e v e e W m e m e o om o W meeem W e mem e m . mem e o= em o= -

REVERTS TO A HIGH STEPPING RATE
REPEATEDLY WITHOUT. ACHIEVING
CENTERINGs

COARSE LEVEL SENSOR AND GIMBAL

WILL NEVER ALIGNs AND THE MOTOR WILL

" COMMANDS ¢ CONTINUE TO DRIVE BEYOND LEVELe
i ' i T ' ‘CMD 1029 COARSE SENSOR OUTs
| - mission {Rev |DATE  |section | GRroup PAGE
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MISSION RULES '
SECTION 31 - EASEP
REVI| ITEM JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
t t "
] ] ]
31=55| FAILURE OF COARSE ! "Ae SELECT MANUAL PSE t CUES=== NGO HIGH SPEED MOTOR
LEVEL SENSOR ' 't LEVELING MODEs ! OPERATION 1§ MOTICED DURING INITIAL
' ' ! LEVELING PHASE AND COMPONENT DOES
' 18+ GROUND COMMAND COARSE ' NOT CENTER WITHIN EXPECTED TIMEs (40
' t LEVEL SENSOR OUTs ! MINUTES MAXIMUM IN AUTO MODE.)
] 1 [}
' *Cs PROCEED WITH MANUAL ' USE HIGH SPEED MANUAL LEVELING
' {  LEVELING FOR COARSE ' FOR COARSE LEVELINGs
! ! LEVELINGes PROCEDURE o !
! ! ! CMD 103y  PSE  LEVELING  MODE
' 1Ds USE AUTO MODE FOR FINE ! AUTO/MANUAL.
! ' LEVELING» PROCEDURE o
! 1 ¢ CMD 102» COARSE LEVEL SENSOR OUTe
] ] '
) 1 ]
1 1 [
] 1 ]
31-56 | LONG PERIOD | 'As USE MIGH SPEED» MANUAL ! QUE=-- FAILURE TO CENTER WITHIN
COMPONENTS STICK ! ! LEVELING IN DIRECTION ! EXPECTED TIME {40 MINUTES MAXIMUM IN
| ' WHICH PULLS MASS AWAY ' AUTO MODE)
' ! FROM STOP. ¢
1 + [}
' 1Bs IF UNSUCCESSFULs SELECT * IF STEPS A AND B FAILs LP
' t  LOW SPEED AND MIGH SPEED' COMPONENT IS DEFECTIVEs
' ! AND DIRECTION REVERSALS !
! ' ALTERNATELY. ' NOTE=== DO NOT EXGEED LEVELING
! ! ' LIMITS,
[l 1 ¥
' ' ' X=MOTOR ON/OFF < CMD 070
] ] 1] .
! ! ! Y=MOTOR ON/OFF = CMD. 071
! ' ' Z=MOTOR ON/OFF = CMD 072
] 1
' ' ' DIRECTION PLUS/MINUS = CMD 074
1 (] t
! ' ' SPEED LOW/HIGH = CMD 075
t 1]
(] ] t
1 ] ]
1 [] t
31=57 | ELECTRICAL FAlLURE ! ERMINATE LEVELING OF THE !  CUE=~= TIDAL OQUTPUT IS WITHIN
: of LoNGé PERtod - | i FFECTES Ak1S AFTER G0ARSE | RANGE): 8UT 15 NOT  AFFECTED  BY
COMPONENT K] 'SENSOR PHASE IS COMPLETEDe.' LEVELING OR CENTERING DRIVEs. ..
t t 1
31=88 | FAILURE TO UNCAGE ! tAv TO UNCAGE ARM==w ! NORMAL UNCAGING OF PSE ACCOMPLISHED
' ' ' BY SENDING CMD 073 UNCAGE ARM/FIRE
PSE ' ! 1e SEND UNCAGE ARM/FIREe' TWICEs ONCE TO ARM AND ONCE TQ FIRE
! ' ! THE ACTUATOR CIRCUIT WHICH UNCAGES
! ' 2¢ IF UNSUCCESSFULs * ALL SPRING MASSESs
' ' FIRST 12=MOUR TIMER !
' ' PULSE WILL ARM . ! NQTEww= ATO5 THERMAL PLATE 3
' ' ACTUATOR. t TEMP» PSE ELECTRONICS IN CENTRAL
' ' ' STATION MUST BE ABQVE +25 DEG F
' ' 34 IF UNSUCCESSFULs 96 ' BEFORE UNCAGING IS POSSIBLEs
' ' HOURS +2 MINUTES !
' ¢ PULSE FROM DELAYED !
' ! CMD SEQUENCER WILL ¢
' ¢ ARM ACTUATOR. ¢
[ ] []
' '8, TO UNCAGE FIRE (AFTER |
' * THE ACTUATOR HAS BEEN !
' ' ARMED) === '
) 1 . . o )
J | 1+ SEND UNCAGE ARM/FIREs!
] (] [}
¢ ' 24 IF UNSUCCESSFULs NEXT!
' ¢ 12=HOUR TIMER PYLSE !
' ' WILL FIRE THE '
: ' ACTUATOR ¢
) )
' * 34 IF UNSUCCESSFULy SEND! ) o
' ' CMD 037 EXPER 1 (PSE)!
! ' STANDBY SELECT. !
MIssION  |REv [oATE SECTION GROUP [PAGE ) T
APOLLO 111 FNL|5/16/69 |EASEP PSE
3l=9 | _




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 = EASEP

REV

ITEM

CONDITION/MALFUNCTION!?

PHASE ! RULING '

CUES/NOTES/COMMENTS

31=59

31=-60

31=61

31=62

'
'
'
AUTOMATIC SWITCHOVER!
OF PSE TO STANDBY '

PSE GOES OFF WHILE
IN STANDBY MODE

PSE INSTRUMENT TEMP
BELOW 123 DEG F

PSE INSTRUMENT TEMP
EXCEEDS 127 DEG F

t t
[ 1
' '
fIF PSE HAS NOT BEEN RIPPLED!
'OFF» COMMAND EXPERs 1 (PSE):

'TO OPERATE SELECTs
[

'

COMMAND EXPERe 1 (PSE) 70
VOPERATE SELECT.

'

COMMAND HEATER TO MANUAL
'ONs

'
'
1
]
+
]
[
1
'
1
1
t
[}
t
]
L
1
[]
t
1
]
]
]
]
]
L[]
]
'
]
]
1)
t
)
]
1
[}
'
t
i
'
t
]
As COMMAND HEATER OFFs !
)
]
1
1
1)
1)
[]
]
L3
]
]
4
]
t
1
1

Be IF UNSUCCESSFULy COMMAND
PSE TO STANEBY» THEN '
TO OPERATES '

D O T T T T e A U S T T . T e Y

IF  CIRCUIT BREAKER CB~06 HAS
OPENED FROM OVERCURRENT (500 MA +/=
10 PERCENT)s STANDBY MODE " WILL BE
SELECTED AND THE CIRCUIT BREAKER
WILL BE RESET AUTOMATICALLY.

- CMD 0369 EXPERe 1 OPERATE SELECTe

CUE===  EXPe 1 STDBY DISCRETE
EXTINGUISHES» AND  RESERVE POWER
INCREASES SINCE POWER 11§ REMOVED
FROM THE HEATERSe FUSE (F=03) HAS
PROBABLY BEEN BLOWN BY OVERCURRENT
(500 MA)e CAPABILITY TO SELECT PSE
STANDBY MODE IS LOSTe

CMD 0369 EXPERe 1 OPERATE SELECT.

ASSUME AUTOMATIC THERMOSTAT
CONTROL  FAILEDe CMD Q76 IS A
4=STATE CMDy WHICH CAN SEQUENTIALLY
STEP THROUGH THE FOLLOWING MODES TO
CONTROL THE PSE SENSOR HEATER==~=

le OFF

2¢ MANUAL HEATER ON

3¢ OFF

4e AUTOMATIC THERMOSTAT CONTROL
ENABLEDSs

DL=07 PSE INSTRUMENT TEMPs

As CMD 076 IS A 4~STATE CMD WHICH
CAN SEQUENTIALLY STEP THROUGH THE
FOLLOWING MODES TO CONTROL THE PSE
SENSOR HEATER===

le OFF

29 MANUAL HEATER ON

3¢ OFF

4s AUTOMATIC THERMOSTAT. . CONTROL
ENABLED

OL=07 PSE INSTRUMENT TEMP.
B¢ SELECTING PSE TO STANDBY WILL

REINITIALIZE TO AUTOMATIC THERMQSTAT
CONTROL»

MISSION

REV

pATE | secTion “feroup T

iGE

APOLLO 11

FNL]

5/16/69 EASEP PSE
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MISSION RULES

APPENDIX A = ACRONYMS AND SYMBOLS

REV

ITEM

AC ALTERNATING CURRENT CONF CONFERENCE
ACA ATTITUDE CONTROLLER ASSEMBLY CONTROL LM GNC SYSTEMS ENGINEER
ACCEL ACCELEROMETER CcP COMMUNICATIONS PROCESSOR
ACCUM ACCUMULATOR CRO CARNARVON MSFN REMOTED SITE
ACS ATTITUDE CONTROL AND STABILIZATION SYSTEM CRYO CRYOGENICS
ACT ACTUATOR . csl CONCENTRIC SEQUENCE INITIATE
ADEG AUXTLIARY DISPLAY EQUIPMENT GROP CsM COMMAND SERVICE MODULE
AEA ABORT ELECTRONICS ASSEMBLY CTE CENTRAL TIMING EQUIPMENT
AELD ASCENT ENGINE LATCHING DEVICE cvs CONTINUOUS VENT SYSTEM
AFD ASSISTENT FLIGHT DIRECTOR cvTs CHIEF VEHICLE TEST SUPVISOR
AFETR AIR FORCE EASTERN TEST RANGE W CLOCKWISE
A/G AIR=TO=GROUND oW CAUTION AND WARNING
AGS ABORT GUIDANCE SYSTEM Yl CANARY ISLAND
ALDS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLITUDE MODULATION
AMP AMPERE(S) DAP DIGITAL AUTO PILOT
ANT ANTENNA bB - DEADBAND
AOA ANGLE OF ATTACK >l DIRECT CURRENT
AOH APOLLO OPERATIONS HANDBOOK DCA DIGITAL COMMAND ASSEMBLY
AOT ALIGNMENT OPTICAL TELESCOPE DCS DIGITAL COMMAND SYSTEM
APS ASCENT PROPULSION SYSTEM DDD DIGITAL DISPLAY DRIVER
APS AUXILIARY PROPULSION SYSTEM DECA DESCENT ENGINE CONTROL ASSEMBLY
ARIA APOLLO RANGE INSTRUMENTATION AIRCRAFT DEDA DATA ENTRY AND DISPLAY ASSEMBLY
ASA ABORT SENSOR ASSEMBLY DEG DEGREE
ASAP AS SOON AS PRACTICAL DESC DESCENT
ASC ASCENT DF1 DEVELOPMENT FLIGHT INSTRUMENTATION
ATCA ATTITUDE TRANSLATION CONTROLLER ASSEMBLY DK pocCk
ATP ALTERNATE TARGET POINT DKD DOCKED
ATT ATTITUDE DOD DEPARTMENT OF DEFENSE
AUX AUXTLIARY oPs DESCENT PROPULSION SYSTEM
AZUSA ELECTRONIC TRACKING AND VECTORING DRA DISCRETE RECOVERY AREA
SYSTEM ETR ORS DATA RECEIVING STATION
DsC DYNAMIC STANDBY COMPUTER
DSE DATA STORAGE EQUIPMENT
DSKY DISPLAY KEYBOARD
BA BANK ANGLE DTO DETAILED TEST OBJECTIVE
BAP BEST ADOPTIVE PATH D/TV DIGITAL TO TELEVISION
SAT BATTERY
BDA BERMUDA MSFN REMOTED SITE
B/H BLOCK HOUSE
BMAG BODY MOUNTED ATTITUDE GYRO ECS ENVIRONMENTAL CONTROL SYSTEM
BRSO BERMUDA RANGE SAFETY OFFICER EDS EMERGENCY DETECTION SYSTEM
BSE BOOSTER SYSTEMS ENGINEER EECOM ELECTRICALy ENVIRONMENTALSs AND
BTV BRITISH THERMAL UNIT COMMUNICAT IONS
EKG ELECTROCARDIOGRAM
EMR ERROR MONITOR REGISTER
EMS ENTRY MONITORING SYSTEM
CAL CALIBRATE EMU EXTRA=VEHICULAR MOBILITY UNIT
CASTS COUNTDOWN AND STATUS TRANSMISSION ENG ENGINE
SYSTEM EPS ELECTRICAL POWER SYSTEM
[«:] CIRCUIT~BREAKER ERR ERROR :
CCATS COMMANDs COMMUNICATIONSy AND TELEMETRY ESE ELECTRONIC SUPPORT EQUIPMENT
SYSTEM ETDM RANGE SAFETY SUPERVISOR KSC
cCw COUNTERCLOCKWISE CALLOUT
COH CONSTANT DELTA HEIGHT ETR EASTERN TEST RANGE
copP COMMAND DATA PROCESSOR EVA EXTRA=VEHICULAR ACTIVITY
COR COMMANDER EVAP EVAPORATOR
[«o]] COUPLING DATA UNIT EVT EXTRA=VEHICULAR TRANSFER
CESs CONTROL ELECTRONICS SYSTEM EVVA EXTRA=VEHICULAR VISOR ASSEMBLY
CEVT CONTINGENCY EXTRA VEHICULAR TRANSFER
CFM CUBIC FEET PER MINUTE
ClF CENTRAL INSTRUMENTATION FACILITY
CIM COMPUTER INPUT MATRIX
KT CIRCULIT F/A FORWARD/AFT
CLTC CHIEF LAUNCH VEHICLE TEST CONDUCTOR FC FUEL CELL OR FLIGHT CONTROL
M COMMAND MODULE FCSM FLIGHT COMBUSTION STABILITY
CMC COMMAND MODULE COMPUTER MONITOR
CMD COMMAND FD FLIGHT DIRECTOR
CMP COMMAND MODULE PILOT FDAI FLIGHT DIRECTOR ATTITUDE
/0 CUTOFF INDICATOR
Co2 CARBON DIOXIDE FDO FLIGHT DYNAMICS OFFICER
COAs CREW OPTICAL ALIGNMENT SIGHT FI1DO FLIGHT DYNAMICS OFFICER
Col CONTINGENCY ORBIT INSERTION FlG FIGURE
COMM COMMUNICATION FITH FIRE IN THE HOLE
MISSION REV JDATE SECTION GROUP PAGE
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MISSION RULES
APPENDIX A = ACRONYMS AND SYMBOLS

REV] ITEM
Fl FULL LIFT LMDE LM DESCENT ENGINE
FM FREQUENCY MODULATION LMP LM MODULE PILOT
FPS FEET PER SECOND L/Q LIFTOFF
FQR FLIGHT QUALIFICATION RECORDER Lol LUNAR ORBIT INSERTION
FTP FIXED THROTTLE POINT LOS LINE=OF~SIGHT
LOX LIQUID OXYGEN
L/R LEFT/RIGHT
Lv LOW=VOLTAGE
G GRAVITY L/v LAUNCH VEHICLE
G&C GUIDANCE AND CONTROL LVDA LAUNCH VEHICLE DATA ADAPTER
GASTA GIMBAL ANGLE SEQUENCE TRANSLATION LvbC LAUNCH VEHICLE DIGITAL COMPUTER
ASSEMBLY
GBI GRAND BAHAMA ISLAND
GDA GIMBAL DRIVE ASSEMBLY
GDC GYRO DISPLAY COUPLER
GET GROUND ELAPSED TIME MALF MALFUNCTION
GETI GROUND ELAPSED TIME OF IGNITION MCC “MISSION CONTROL CENTER
GMT GREENWICH MEAN TIME MCC MIDCOURSE CORRECTION
GMTLO GREENWICH MEAN TIME OF LIFTOFF MCEoW MASTER CAUTION AND WARNING
G&N GUIDANCE AND NAVIGATION MDAS MEDICAL DATA ACQUISITION SYSTEM
GN2 GASEOUS NITROGEN MED MANUAL ENTRY DEVICE
GNC GUIDANCE NAVIGATION CONTROL MESC MASTER EVENTS SEQUENCE CONTROLLER
GNCS GUIDANCEs NAVIGATIONs AND CONTROL SYSTEM MFCO MANUAL FUEL CQUTOFF
GND GROUND MEV MAIN FUEL VALVE
GRR GUIDANCE REFERENCE RELEASE MGA MIDDLE GIMBAL AXIS
GSFC GODDARD SPACE FLIGHT CENTER MIL MERRITT ISLAND
GTS GIMBAL TRIM SYSTEM MITE MASTER INSTRUMENTATION TIMING
GUIDO GUIDANCE OFFICER EQUIPMENT
MNFLD MANIFOLD
M&Q MAINTENANCE AND OPERATION
MOC MISSION OPERATIONS COMPUTER
H2 HYDROGEN MSFN MANNED SPACE FLIGHT NETWORK
H20 WATER MSK MANUAL SELECT KEYBOARD
HA HEIGHT OF APOGEE MSTC CSM SPACECRAFT TEST CONDUCTOR
HAW HAWATL MTVC MANUAL THRUST VECTOR CONTROL
HBR HIGH=BIT=RATE MUX MULTIPLEXER
HF HIGH FREQUENCY
HP HEIGHT OF PERIGEE
HS HIGH=SPEED )
HZ HERTZ NASA NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION
NCC COMBINED CORRECTIVE MANEUVER
NM NAUTICAL MILES
1< INTERCOMMUNICATIONS EQUIPMENT NPV NON=PROPULSIVE VENT
1GA INNER GIMBAL AXIS ‘ NSR COELLIPTICAL MANEUVER
MU INERTIAL MEASUREMENT UNIT
INJ INJECTOR
INST INSTRUMENTATION
INV INVERTER 02 OXYGEN
1P IMPACT POINT OR IMPACT PREDICTION o/8 ONBOARD
IRIG INERTIAL RATE INTEGRATING GYRO opop OFFSET DOPPLER AND POSITION
1soL ISOLATION 0GA OUTER GIMBAL AXIS
188 INERTIAL SUBSYSTEM OMSF OFFICE OF MANNED SPACE FLIGHT
v INSTRUMENTATION UNIT OPS OXYGEN PURGE SYSTEM
IvT INTRAVEHICULAR TRANSFER ORDEAL ORBITAL RATE DRIVE ELECTRONICS
APOLLO LM
OXID OXIDIZER
JD JET DRIVER
PAFB PATRICK AIR FORCE BASE
PAM PULSE AMPLITUDE MODULATION
KOH POTASSIUM HYDROXIDE PB PUSH=BUTTON
KsC KENNEDY SPACE CENTER PC PERICYNTHION
PCM PULSE CODE MODULATION
PCMGS PULSE CODE MODULATION GROUND
STATION
LB POUND PCO2 PARTIAL PRESSURE CARBON DIOXIDE
LBR LOW=BIT=RATE PDS/DD PLOTTING DISPLAY SUBCHANNEL/DATA
LCG LIQUID COOLING GARMENT DISTRIBUTION
LES LAUNCH ESCAPE SYSTEM PGA PRESSURE GARMENT ASSEMBLY
LET LAUNCH ESCAPE TOWER PGNCS PRIMARY GUIDANCE AND NAVIGATION
Lac LM GUIDANCE COMPUTER CONTROL SYSTEM (CSM
LH2 LIQUID HYDROGEN PGNS PRIMARY GUIDANCE AND NAVIGATION
LIOH LITHIUM HYDROXIDE SYSTEM LM
LM LUNAR MODULE
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
APPENDIX A = ACRONYMS AND SYMBOLS

REV] ITEM
PIPA PULSE INTEGRATING PENDULOUS S00B SPACECRAFT OPERATIONAL DATA BOOK
ACCELEROMETER SOk SOLENOID
PLSS PORTABLE LIFE SUPPORT SYSTEM sop STANDARD OPERATING PROCEDURE
PO POWER OUT sov SHUT=OFF VALVE :
pO2 PARTIAL PRESSURE OXYGEN SPAN SPACECRAFT PLANNING AND ANALYSIS
POS POSITION SPS SERVICE PROPULSION SYSTEM
POS PRIMARY OXYGEN SYSTEM SRO SUPERINTENDENT RANGE OPERATIONS
PPM PARTS PER MILLION $sC SPACE SUIT COMMUNICATOR
PQGS PROPELLANT QUANTITY GAGING SYSTEM STBY STANDBY
PRELN  PRELAUNCH SW SWITCH
PRESS  PRESSURE SXT SEXTANT
PRI PRIMARY
PROC PROCEDURE
PROP PROPELLANT T8 TIME BASE
PSA POWER SERVO AMPLIFIER 78D TO BE DETERMINED
Psl POUNDS PER SQUARE INCH 1C TEST CONDUCTOR
PSID POUNDS PER SQUARE INCH DIFFERENCE 7/¢ TELEMETRY AND COMMUNICATIONS
PSS PAD SAFETY SUPERVISOR TCE CONDENSER EXHAUST TEMPERATURE
PTA PULSE TORQUE ASSEMBLY TP THRUST CHAMBER PRESSURE
PP PREFERRED TARGET POINT TDGE TRANSPORTATIONs DOCKING AND
EJECTION
PTV PITCH THRUST VECTOR TOP TELEMETRY DATA PROCESSOR
PU PROPELLANT UTILIZATION TELCOM LM EECOM
PUGS PROPELLANT UTILIZATION AND GAGING SYSTEM TEMP TEMPERATURE
PVT PRESSURE=VOLUME~TEMPERATURE TFF TIME OF FREE FALL
PYRO PYRUTECHNICS THC THRUST AND CONTROLLER
T16 TIME OF IGNITION
: LI TRANSLUNAR INJECTION
QTY QUANTITY ™ TELEMETRY
MG THERMAL METEROID GARMENT
TNK TANK
TOK THRUST OKAY
: TPF TERMINAL PHASE FINALIZATION
RAD RADIATOR TP1 TERMINAL PHASE INITIATE
RET RETRACT TRNS TRANSFER
RCS REACTION CONTROL SYSTEM TRUN TRUNNION
RCY REMOTE CONTROL UNIT TTC TRANSLATION THRUST CONTROLLER
RCVR RECEIVER TTY TELETYPE
REF REFERENCE , ™vC THRUST VECTOR CONTROL
REFSMMAT REFERENCE STABLE MEMBER MATRIX
REQD REQUIRED
RETRB  RETRO ELAPSED TIME TO REVERSE B U/ UP /DOWN
RETRO  RETROFIRE OFFICER upL UPDATA LINK
REV REVOLUTION UHF ULTRA HIGH FREQUENCY
RF RADIO FREQUENCY UNDKD UNDOCKED
RFO RETROFIRE OFF JCER use UNIFIED S=BAND
RGA RATE GYRO ASSEMBLY
RHC ROTATION HAND CONTROLLER Ve VELOCITY COUNTER
RIP RANGE OF IMPACT POINT VEI INERTIAL VELOCITY AT ENTRY
RL ROLL LEFT VGX VELOCITY TO BE GAINED X=AXIS
RNDZ RENDEZVOUS VY VELOCITY TO BE GAINED Y~AXIS
RP=RT  DOWNRANGE ERROR M VELOCITY TO BE GAINED Z=AXIS
RR RENDEZVOUS RADAR VHF VERY HIGH FREQUENCY
RR ROLL RIGHT VLV VALUE
RS1 ROLL STABILITY INDICATOR vsM VIDEO SWITCHING MATRIX
RSO RANGE SAFETY OFF ICER
RSVR RESOLVER
RTACF  REAL=TIME AUXILIARY COMPUTING FACILITY  WBD WIDE=BAND DATA
RTC REAL=TIME COMMAND : WMSs WASTE MANAGEMENT SYSTEM
RTCC REAL~TIME COMPUTER COMPLEX WT WEIGHT
5/C SPACECRAFT XFEED CROSSFEED
SCE SIGNAL CONDITIONING EQUIPMENT XMIT TRANSMIT
5CS STABILIZATION AND CONTROL SYSTEM XMTR TRANSMITTER
SEC SECONDARY
SEC SECOND
SECO SUSTAINER ENGINE CUTOFF  s=1VBCUTOFF \ YAW OR Y=AXIS
SECS SEQUENTAL EVENTS CONTROL SYSTEM YTV YAW THRUST VECTOR
SHE SUPER=CRITICAL HELIUM '
S1G SIGNAL
SLA SPACECRAFT LM ADAPTER z Z=AXIS
sLV SATURN LAUNCH VEHICLE
sM SERVICE MODULE
SMJC SERVICE MODULE JETTISON CONTROLER
mission [Rev IpaTE _ |secTioN GROWP PAGE
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REV] ITEM

SYMBOLS

H ALTITUDE

DELTA VIN DELTA VELOCITY IN INSERTION
DELTA TB DELTA BURN TIME

DELTA H DELTA ALTITUDE

MISSION REV |DAYE SECTION GROUP PAGE
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APPENDIX B - DISTRIBUTION LIST
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MISSION RULES

REVE 1TEM
DISTRIBUTION LIST I
DIRECTOR OF FLIGHT OPERATIONS OPERATIONS, SUPPORT BRANCH FLIGHT CREW SUPPORT DIVISION
* CCONTINUED)
FA/KRAFT, C.C., JR. (2) FS4/FRERE, J.A.
SJUOBERG, S.A. SANBORN, §.D.'(20) DEMENT, M.E. (4
ROSE, R.G. MONKVIC, J.A. (2)" ALLEN, L.D. (1)’
KOONS, W.E. KRAMER, P.C. (5)"
FLIGHT SOFTWARE BRANCH WARREN, D.K.' (3}’
FLIGHT CONTROL DIVISION ANDERSON, W.M.
FS5/STOKES, J.D. ' (3) WOODLING, C.H.
FC/KRANZ, E.F. GIBSON, T.F., JR.
LUNNEY, G.S. GARMAN, J.R. (2) KUEHNEL, H.A. (&)
CHARLESWORTH, C.E., RICHARD, L.G, (2)
GRIFFIN, G.D. MISSTON PLANNING AND ANALYSIS VAN BOCKEL, J.J. (2)°
WINDLER, M.L. DIVISION O'NEILL, J.W. (5)°
FRANK, M.P, FABER, S. (3>
ROACH, J.W. FM/MAYER, J.P. (2)" MITCHELL, J. (CFK-10)
BROOKS, M.F. HUSS, C. (1) COLLINS, H.G. (CFK-15)" KSC
MILLER, H.G. TINDALL, H.W. MCCAFFERTY, R. ' (CFK-6)"
OWEN, D.H. CF/FRANKLIN, G.C. :
FLIGHT CONTROL OPERATIONS BRANCH
FLIGHT ANALYSIS BRANCH DIRECTOR OF MEDICAL RESEARCH
FC2/HARLAN, C.S, AND_OPERATIONS
LEWIS, C.R. FM3/ALLEN, C.F. (14)"
FENDELL, E.1. (13 DA/BERRY, C.A., M.D.
EALICK, P.L. (3} LANDING ANALYSIS BRANCH CATTERSON, A.D., M.D,
PLATT, W.E. (9) DD/MEDICAL OPERATIONS (12)
MOLNAR, W.M.- FM2/BENNETT, F.V.
BOLT, W.M. PUBLIC AFFAIRS. OFFICE
CSM SYSTEMS BRANCH GRAVES, C.A.
HARPOLD, J.C. AP/DUFF, B.
FC3/ALDRICH, A.D. ALPHIN, J. AP3/GREEN, D.J. (5)
HUTCHINSON, N.B. DUPNICK, E.
LOE, T.R.'(20) HANSSEN, V. APOLLO SPACECRAFT PROGRAM OFFICE
WILLOUGHBY, B.N. '(18)
BLAIR, W.L. (2) MATH PHYSICS BRANCH PA/LOW, G.M,
BOLENDER, C.H., BRIG. GEN.
LM_SYSTEMS BRANCH FMU/MCPHERSON, J.C, (2)- PA2/APOLLO FILES
PD/BATTEY, R.V.
FCU/HANNIGAN, J.E. (4)’ MISSION ANALYSIS BRANCH DENNETT, A.
PUDDY, D.R. (20)"
CARLTON, R.L. (20D FM5/BERRY, R. (5) PD5/GOREE, J.
EDELIN, F. (4" PD7/KOHRS, R.
RENDEZVOUS ANALYSIS BRANCH SILVER, M, (40
FLIGHT DYNAMICS BRANCH
FM6/LINEBERRY, E.C. (2) PD9/CRAIG, J.
FC5/BOSTICK, J.C. CONWAY, H,L. PD12/PERRINE, C.H.
SHAFFER, P.C. SEVIER, J.R.
LLEWELYN, J.S5. (&) GUIDANCE AND PERFORMANCE BRANCH WARD, R.J¢ (2D
PARKER, C.B., (5) PD14/BYINGTON, H.W.
PAVELKA, E.L. (4)° FM7/CASSETI, M.D. (2) PP/MCCLINTOCK, J.
PP32/TASH, H.L.(2)
MISSION SIMULATIONS BRANCH APOLLO TRAJECTORY SUPPORT OFFICE NA/BLAND, W.M, (2
PT/ARABIAN, D.O.
FC6/SHELLEY, C.B, (28) FM13/PARTEN, R. PT3/GOLDENBEWM, D. (10)
COLLINS, M. PT4/LOBB, J. (3)
MISSION CONTROL REQUIREMENTS BENNET, W.J. BM86 MISSION DATA PACK (15)°
PD13/WESTMORELAND, P,
FC7/PETTITT, 6.1. (2) LANDING AND RECOVERY DIVISION NA3/SEIGLER, J.P."(2)"
EXPERIMENTS SYSTEMS BRANCH FL/HAMMACK, J.B.  (8)- DIRECTOR OF ENGINEERING AND
FC9/SAULTZ, J.E. (12D DEVELOPMENT
MILEY. R.R, (2) DIRECTOR OF FLIGHT CREW OPERATIONS
L EA/FAGET, M.A.
MSFC FLIGHT CONTROL OFFICE CA/SLAYTON, D.K. (2)" GARDINER, R.A.
CHAMBERLIN, J.A,
P-MO-F/HAMNER, R.S. (20) ASTRONAUT OFFICE BOND, A.C.
—_— EA2/LEE, J.B.
FLIGHT SUPPORT DIVISION CB/SHEPARD, A.B. (20D EA4/BURT, R.P.
DWKE, C.P. (2D EA5/DEANS, P.M,
SYSTEMS ENGINEERING BRANCH EB/KYLE, H.
FLIGHT CREW SUPPORT DIVISION EB3/TRAVIS, O.
FS2/SATTERFIELD, J.M. STOKER, C.
NORTH, W.dJ. EB5/NEWLIN, R.
SUPPORT_SYSTEMS BRANCH CF/GRIMMj ‘gg EC/SMYLIE, R.E.
FS/63SEGOTA, P. (3)" BILODEAU, J.W.
MESSTOr RIV | oATr SCCTION GROUP PAGF
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NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM
DIRECTOR OF ENGINEERING AND GODDARD SPACE FLIGHT CENTER
DEVELOPMENT ' (CCONTINUED)

KNOX, C.B. (9>

EC3/GILLEN, R.J. CODE 821.1

TUCKER, E.M. MANNED FLIGHT OPERATIONS DIVISION,
EC9/STUTESMAN, H.L. REQUIREMENTS SECTION
EE/SAWYER, R.S. JOHN F. KENNEDY SPACE CENTER NASA - MSOB
EE4/RIEGERT, D.

JOHNSON, G. KENNEDY SPACE CENTER, FLORIDA

MUFORD, R.E, ATTEN, " HO/ASTRO OFF' (6)°

ROTRAMEL, F. CD/DE BUS, K., DR.

COMPOS, A.B. AS-SAT/BARNETT, V. (2)

DIETZ, R.H. AP-SCO/BEDDINGFIELD, S.

FENNER, R.G. AP-OPN/BLACKWOOD, H. ' (2)

WALTER, R.T. LO/PETRONE, R.A,

GIESECKE, R.L. KAPYRAN, W.dJ.

EE12/LUSE, M.B. LO-OPN/DONNELLY, P.

EE13/TREMONT, R, LP-PLN-2/KNIGHT, G.W. (2)
EDMISTON, C.R LV/GRUENE, H.

EG27/MONTGOMERY, J. LV-ENG/RIGELL, I.A.

EG23/COX, K.d., DR. LV-TOM-1/HART, J.J.

EG25/HANAWAY, J, LV-TOM-4/YOUMANS, R.E.

EG21/WASSON, C. LV-GDC/LEALMAN, R.E.

EGU42/RICE, G. (2) LV-INS/EDWARDS, M.D.

EG43/LEWIS, R.E. LV-MEC/FANNIN, L.E.

KURTEN, P.M. LS/WILLIAMS, J.J.

SHELTON, D.H. LS-ENG-1/GASKINS, R.B. (4)-
EP/MCSHEERY, R. MARS, C.B. (&)
EP2/TOWNSEND, N.A. TBC, 3L15/PARK, J.E. (2)"

HUMPHRIES, C.E. NAR, 2M16/WEAVER, R.A, (2)"

HAMMOCK, W.R. MDC, 27B12/SHAFFER, J.R. (2)"

LAMBERT, C.H. IBM, 3N1/GROVIER, P.M. (2)
EPU4/KARAKULKO, W. TS/CLARK, R.L. (5)°
EP5/BELL, D. AP-SYM/MOORE, A.H. (6)"

OWENS, S. IN/SENDLER, K. (5)°

TROUT, B. SO/GORMAN, R.(3)

. 1S-TSM2/CLARK, B.

ES3/STROUHAL, G. BEASON, W.P,

ES127/SMITH, J. PSK/MORSE, A.E.

ES12/GLYNN, P.C. KSC MISSION DIRECTOR'S OFFICE, R3121 NSO BLDG
WEISS, S.P. GAEC/LOPRESTI, R. (10D, R1047 MSOB
PAVLOSKY, J.E.

EX/SILVERIA, M, MARSHALL SPACE FLIGHT CENTER

EX2/REDD, B.

MSFC/P-MO-MGR, MISSION OPERATIONS OFFICE (30):

FLIGHT SAFETY OFFICE

OFFICE MANNED SPACEFLIGHT

MSC/SA FRENCH, J.C.

SF/GREENWELL, D. MUELLER, G.E., DR.

KSC/HY VAUGHN, N.B. PHILLIPS, 5.C., MAJ. GEN,

HAGE, G.H.
RELIABILITY AND CERTIFICATION OFFICE ALLER, R.O.'(18)
STOUT, F.E. (2)
NB2/WILLIAMS, H.L. (2) DRAPER, C.N., TC (5)"
SCHULHERR, R.M. MoOP
DIRECTOR OF SCIENCE AND APPLICATIONS
DOD _MSF SUPPORT OFFICE PAFB, FLA

TGS /BATES, J.R. -

TA/CALIO, A.J. OLSON, R.G., COL. (5)

TF2/STEPHENSON, B. (15) FRESE, F.J., JR., COL. MC (2)

_ DDMS—N/DEARMAN, J., CAPT.
TRW-HOUSTON ETOOP-2 PAFB FLA, 32025 (6)
ROBERTSON, R.L. (3} DOMS-H, COLOPY, R.E., CDR
TRW TECHNICAL INFORMATION
CENTER, HOUSTON OPERATIONS - (2) MIT_LABORATORIES BOSTON, MASS.
H2/2064 - R,A, MITCHELL

NEVINS, J, ' (12)"

NORTH AMERICAN ROCKWELL HOUSTON COPPS, E. (2)

SPARS, N.

HARMAN, H.A. (2)

MISSTON RFV UATE SLCTINN GROUP PAGE
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REV] TTEM

NORTH AMERICAN ROCKWELL, DOWNEY, CALIF,

POTTS, J.R. CODE AB70'(1)-

GRUMMAN ATRCRAFT ENGINEERING CORP., BETHPAGE, NEW YORK
PRATT, R. (35)"

BOEING, HOUSTON, TEXAS

BOEING DATA MANAGEMENT, M/S HA-04 (2) .

BOEING COMPANY SPACE DIVISION' (955 L "ENFANT PLAZA," N, SW, WASHINGTON, D.C. 20024)°

CAMPBELL, R.L. (3)

NASA, DAYTONA BEACH OPER, P.O. BOX 2500, DAYTONA BEACH, FLA. 32015

CAHALAN, P.F, MA-2D

GENERAL ELECTRIC, 1830 NASA BLVD, HOUSTON, TEXAS,.77058

HORNSBY, J. CODE 753

MISSTON

REY {UATE SECTION GROUP

PAGE
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MISSION RULES
APPENDIX € = CHANGE CONTROL

REV

ITEM

140

2e¢l10l

26201

20242

20243

340
3l

CHANGE CONTROL

INTRODUCTION
PURPOSE

THE PURPOSE OF THIS APPENDIX IS TO DELINEATE CHANGE CONTROL PROCEDURES FOR
THE AS=505/106/LM=4

MISSION RULESs THIS WILL INSURE THE PROPER COORDINATION OF CHANGES»s PROVIDE
A RECORD OF PROPOSED CHANGES (INCLUDING THE RATIONALE FOR MAKING THEM)s AND
WILL PROVIDE A MEANS FOR PROMULGATING INDIVIDUAL RULE UPDATES BETWEEN
REVISIONS (INTERIM CHANGES)

EFFECTIVITY

APRIL 14» 1969
tHANGE PROCEDURES
SUBMISSION OF CHANGES

PROPOSED CHANGES ARE SOLICITED FROM ANY INDIVIDUAL OR ORGANIZATION HAVING A
VALID INPUTe CHANGES ORIGINATING OUTSIDE THE FLIGHT CONTROL TEAM WILL BE
SUBMITTED DIRECTLY TO THE ASSISTANT FLIGHT DIRECTOR [(AFD)e CHANGES
ORIGINATING WITHIN THE FLIGHT CONTROL TEAM WILL BE 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)e 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 AFDs

THE AFD WILL REVIEW THE FORM FOR COMPLETENESS AND PROPER MISSION RULE
FORMATy AND MAKE CORRECTIONS AS REQUIREDe THE ORIGINATOR WILL BE ADVISED OF
ANY SUCH CHANGES.

APPROVAL
COORDINATION

THE ORIGINATOR OF THE CHANGE MAY OBTAIN PRELIMINARY CONCURRENCESs THE AFD
WILLs» HOWEVER» OBTAIN FORMAL CONCURRENCES OR DISAPPROVALS (VERBALLY OR BY
INITIATING) FROM THE NECESSARY PERSONNELs VERBAL CONCURRENCES WILL BE
INDICATED IN THE APPROPRIATE SIGNATURE BOXs .

SIGNOFF/DISAPPROVAL
UPON OBTAINING THE REQUIRED CONCURRENCES OR NEGATIVE COMMENTSs THE AFD WILL
PRESENT THE PROPOSED CHANGE TO THE FLIGHT DIRECTOR FOR FINAL APPROVAL OR
DISAPPROVALs THE AFD MAY SIGN OFF OR DISAPPROVE PROPOSED CHANGES IN THE
ABSENCE OF THE FLIGHT DIRECTOR.

DISAPPROVED CHANGES

IF A CHANGE 1S DISAPPROVED THE AFD WILL RETURN THE COPY TO THE ORIGINATOR.
A COPY OF THE REQUESTED CHANGE WILL BE RETAINED FOR FUTURE REFERENCE.

PUBLICATION AND DISTRIBUTION OF INTERIM CHANGES

INTERIM CHANGES WILL BE DISTRIBUTED VIA AN ABBREVIATED DISTRIBUTION LIST

CONSISTING OF THE MISSION CONTROL TEAMs PERTINENT NASA ORGANIZATIONSs AND
THE APPROPRIATE VEHICLE CONTRACTOR(S)s

REVISJONS

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 CONCERNEDs)

MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES
APPENDIX C =~ CHANGE CONTROL

REV] ITEM
342 APPROVAL
SINCE ALL INTERIM CHANGES WILL HAVE RECEIVED PRIOR CONCURRENCES AND
APPROVALs ONLY THE FLIGHT DIRECTOR (OR THE AFD IN THE FLIGHT DIRECTOR'S
ABSENCE) WILL BE REQUIRED TO APPROVE REVISIONSs
343 PUBLICATION
3¢3¢1  SCHEDULE
REVISIONS WILL BE MADE ON AN ''AS REQUIRED'' BASISs
3¢342 DISTRIBUTION
REVISIONS WILL BE PRINTED AND DISTRIBUTED THROUGH THE NORMAL ADMINISTRATIVE
CHANNELS « :
NASA-MANNED SPACECRAFT CENTER DATE "
MISSION RULE REQUEST/REVISION :
REV [ RULE CONDITION/MALFUNCTION PHASE RULING HOTES/COMMENTS
RATIONALE : LI NEW TECHNICAL DATA [ CLARIFICATION [ TYPOGRAPHICAL ERROR
ORIGINATOR: APPROVED: APPROVED:
: NAME ORGANI ZATION EXT COGNIZANT BRANCH CHIEF FLIGHT DIRECTIR
AFD: BSE: FIDO: GUIDU: RETRS: GNC: EECOM: | OTHER: ___
WSC FQRM 1595 (AN S8
FIGURE C-1.~ MISSION RULE CHANGE REQUEST FORM.,
MISSION JREV ]DATE SECTION GROUP PAGE
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