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' INTRODUCTION & PURPOSE !

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTRUL PERSONNEL WITH GUIDELINES
TQ EXPEDITE THE DECISION=MAKING PROCESSs THE RULES ARE BASED On AN ANALYSIS OF MISSION BEQUIPMENT
CONFIGURATIONs SYSTEMS OPERATIONS AND CONSTRAINTSs FLIGHT CREw PROCEDURESs AND MISSION
OBJECTIVESe THE OIRECTOR OF FLIGHT OPERATIONSs MANNED SPACECRAFT CENTERs HOUSTONs TEXASs HAS THE
OVERALL RESPONSIBILITY FOR THE PREPARATIONs CONTENTSs AND CONTRCGL OF THE FLIGHT MISSION RULESs

MISSION RULES CAN BE CATEGORIZED AS GENERAL AND SPECIFICs GENERAL MISSIUN RULES CONTAIN THE
BASIC PHILOSCPHIES USED IN THE DEVELOPMENT OF THE FLIGHT MISSION RULESe 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 FAILURES
Be THE PHASE COLUMN IDENTIFIES THE TIME INTERVAL IN WHICH THE CONDITION/MALFUNTION OCCURSSe

Co THE RULING COLUMN DEFINES FLIGHT CONTROLLER ACTION AND/OR PROCEDURES THAT MuUST BE
ACCOMPLISHED AS A RESULT OF THE CONDITIONe

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

MISSION REV §DATE ISECTION GROUP PAGE
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1=6

' OMSF GENERAL RULES !

MISSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWNs FLIGHT» RECOVERYs AND DURING PRELAUNCH
TESTS WHEN APPLICABLE. WHEN POST MISSION QUARANTINE IS IMPOSEDs RULES WILL BE APPLICALBE UNTIL
DELIVERY OF THE FLIGHT CREWsFLIGHT HARDWARE,AND LUNAR SAMPLES TU THE LUNAR RECEIVING LABORATORY.

DURING THE CONDUCT OF THE MISSIONs THE MISSION DIRECTOR WILL BE ADVISED OF ALL KECOMMENDATIONS
THAT INVOLVE CHANGES TO PRIMARY OBJECTIVES»y MISSION RULESs FLIGHT PLAN CONTENTs OR LAUNCH/FLIGHT
SAFETY.

WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITYs THE SPACECRAFT COMMANDERs THE LAUNCH DIRECTOR
FLIGHT DIRECTORs DOD MANAGER FOR MSF SUPPORT OPERATIONSs AND THE MISSION DIRECTOR MAY TAKE OR
RECOMMEND ANY ACTION REQUIRED FOR OPTIMUM CONDUCT OF THE MISSIONe

TME SPACECRAFT COMMANDERs SPACECRAFT TEST CONDUCTORs LAUNCH VEHICLE TEST CONDUCTORs SPACE
VEHICLE TEST SUPERVISOR» LAUNCH OPERATIONS MANAGERs LAUNCH DIRECTORs FLIGHT DIRECTOKRs DOD
MANAGER FOR MSF SUPPORT OPERATIONSs OR THE MISSION DIRECTOR MAY REWUEST A HOLL FOR CONDITIONS
WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITYs

DURING THE COUNTDOWNs THE LAUNCH VEHICLE AND SPACECRAFT PROUGRAM MANAGERS AND RESPECTIVE CENTER
OPERATIONS MANAGERS WILL PROVIDE TECHNICAL ADVICE AND SUPPURT DIRECTLY TO THE LAUNCH OPERATIONS
MANAGER AND LAUNCH DIRECTORs THE LATTER TWO WILL KEEP THE MISSION DIRECTOR FULLY INFORMED OF
PROBLEMS AND PROPOSED SOLUTIONSe DURING THE FLIGHT PHASE OF COPERATIONSs SIMILAR SUPPORT AS
REWUIRED WILL BE PROVIDED TO THE FLIGHT DIRECTOR AND THE MSC DIRECTOR OF FLIGHT OPLRATIONSe THE
MISSION DIRECTOR WILL 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 WILL BE REPORTED TO THE
MISSION DIRECTOR BY THE LAUNCH DIRECTOR OR THE FLIGHT DIRECTORe THE INITIAL REPORT WILL INCLUDE
THE POSITION OR FACILITY THAT DETECTED THE MALFUNTIONe SUBSEQUENTLYs THE MISSION DIRECTOR WILL
BE INFORMED OF ESTIMATED TIME TO REPAIR AND RECOMMENDED PROCEEDs MOLDs RECYCLEs OR SCRUB ACTION
AS 17 DEVELOPSe

MISSION REV | DATE SECTION GROUP PAGE
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IF A MANDATORY ITEM FAILS DURING THE COUNTDOWNs IT WILL BE CORRECTED PRIOR TO LAUNCH» HOLDING OR
RECYCLING THE COUNTDOWN AS NECESSARYe IF A MADATORY ITEM CANNOT BE CORRECTED TO PERMIT LIFTOFF
WITHIN THE LAUNCHM WINDOWs THE MISSION DIRECTOR MAY PROCEED WITH THE LAUNCH AFTER APPROPRIATE
COORDIMATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERSs GENERALLY THE LOSS OF A
MANDATORY ITEM WILL RESULT IN A SCRUBe

AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTOR» ONLY THE MISSION DIRECTOR MAY SCRUB
THE MISSIONe FURTHERs THE MISSION DIRECTOR RETAINS THE PRIMARY AUTHORITY TO DOWNGRADE A
MANDATORY CATEGORY. THIS AUTHORITY WILL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTER
APPROPRIATE RECOMMENDATIONS FROM THE DIRECTOR OF FLIGHT OPERATIONSs PROGRAM MANAGERSs LAUNCH
DIRECTORs AND FLIGHT DIRECTORa

CONSIDERATION WILL BE GIVEN TQ THE REPAIR OF ANY HIGHLY DESIRABLE ITEMs BUT IN NO CASE wlLL THE
LAUNCH BE SCRUBBED FOR 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

WHENEVER POSSIBLEs THE LAUNCH SITE AND MCC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRING
PRIOR TO LIFTOFFe IF THE MCC LOSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUTs THE MCC
WILL CONTINUE ON THE LAUNCH SITE READOUTe THIS 1S 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 PROBLEMe

THE LAUNCH DIRECTOR WILL BE RESPONSIBLE FOR ALL ACTIONS IN THE EVENT OF LAUNCH SITE
EMERGENCIESsEXCEPT FOR RECOVERY OPERATIONS OF THE FLIGHT CREw AND SPACECRAFT RESULTING FROM A
PAD ABORT.

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 CLEAN THE TOP OF THE UMBILICAL
TOWERs THE CRITERIA FOR SENDING AN ABORT REWUEST WILL BE ESTABLISHED IN THE LAUNCH MISSION
RULESS

MISSION REV | DATE SECTION GROUP PAGE
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=15

I-18

=20

1-21

=22

1=23

FROM LIFTOFF TO UMBILICAL TOWER CLEARANCEs THE LAUNCH DIRECTOR AND FLIGHT DIRECTOR WILL HAVE
CONCURRENT RESPONSIBILITY FOR SENDING AN ABORT REQUESTs THE CRITERIA FOR SENDING AN ABORT
REQUEST DURING THIS PERIOD WILL BE ESTABLISHEL IN THE LAUNCH AND FLIGHT MISSION RULES
RESPECTIVELY

WHERE POSSIBLE ALL MANUAL ABORT COMMAND/REWUESTS FROM THE GROUND DURING FLIGHT wILL BE BASED ON
TWO INDEPENDENT INDICATIQNS OF THE FAILUREs CREW ABORT ACTION WILL NORMALLY BE BASED UPON TWwO
CUES.

THE LAUNCH OPERATIONS MANAGER wILL INFORM THE MCC WHEN THE SPACE- VEHICLE REACHES SUFFICIENT
ALTITUDE TO CLEAN THE TOP OF THE UMBILICAL TOWER BY STATING 'CLEAR TOWER' OVER ONE OF THE LOOPS
FOR KSC TO MCCa

IN THE EVENT OF NON=CATASTROPHIC SPACE VEHICLE COLLISION WITH THE UMBILICAL "TOWER OR OQTHER
CONTINGENCIES WHICH DO NOT REQUIRE IMMEDIATE ACTIONs THE LAUNCH OPERATIONS MANAGEK WILL CONTINUE
TO EVALUATE THE EXTENT OF DAMAGE AND WILL PROVIDE INFORMATION TO THE FLIGHT ODIRECTOR FOR ANY
ACTION NECESSARY AFTER UMBILICAL TOWER CLEARANCES.

'

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

* IN THE MCCs THE FLIGHT DIRECTORs FLIGHT DYNAMICS OFFICER AND BOUSTER SYSTEMS ENGINEER WILL HAVE

THE CAPABILITY TO SEND AN ABORT REWUESTs THE CRITERIA FUR SENDING AN ABOURT REQUEST WwILL BE
ESTABLISHED IN THE FLIGHT RULESe

THE SPACECRAFT COMMANDER MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW
SAFETYe

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

IN THE EVENT OF COMMUNICATIONS tOSS BETWEEN THE MANNED SPACE FLIGHT NETWORK AND THE SPACECRAFTH
THE SPACECRAFT COMMANDER WILL ASSUME RESPONSIBILITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE
FLIGHT MISSION RULESs

THE FLIGHT DIRECTORs THROUGH THE RECOVERY COORDINATORs wIlLL PROVIDE THE DOD MANAGER FOR MANNED
SPACE FLIGHT SUPPORT OPERATIONS THE PREDICTED LOCATION AND TIME OF SPLASHDOWNe

MISSION REV § DATE SECTION GROUP PAGE
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=24

1=25

1-26

THE DOD MANAGER FOR MANNED SPACEFLIGHT SUPPORT OPERATIONS 1S RESPONSIBLE FOR RECOVERYs AND FOR
COMMAND AND CONTROL OF DOD RECOVERY FORCESs RECOMMENDATIONSs GUIDELINES AND REQUIREMENTSs AS SET
FORTH BY NASA» WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF THE FLIGHT CREw AND
SPACECRAFT

IF THE LM DESCENT STAGE WITH A NUCLEAR POWER SOURCE ABOARD IS ABANDONED WHILE SUBJECT TO EARTH
RETURNSAND CREW SAFETY AND CONTROL SYSTEMS COUNSIDERATIONS PERMITs THE LM WILL BE TARGETED FOR AN
OCEAN AREA REENTRYs THE PREDICTED IMPACT LOCATION WILL BE DETERMINED AND REPORTED TO THE APOLLC
MISSION OIRECTOR

NO SPACE VEHICLE COMPONENT wILL BE DELIBERATELY TARGETED FUR A LUNAR IMPACT WITHOUT THE PRIOR
APPROVAL OF THE APOLLO MISSION DIRECTOR.

RULE NUMBERS %27 THROUGH
=35 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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1-36

1-37

1~38

1=39

1=40

I-41

1=42

I-43

I=44

I=-45

1~-46

' DEFINITIONS !

PRIMARY OBJECTIVE==~ A STATEMENT OF THE PRIMARY PURPOSE OF THE FLIGHTe WHEN USED 1IN CENTER
CONTROL DOCUMENTATION THE PRIMARY OBJECTIVE(S) MAY NOT bBE MODIFIEDsBUT MAY BE AMPLIFIED B8Y
DETAILED OBJECTIVES.

DETAILED OBJECTIVE=== A SCIENTIFICsENGINEERINGs» MEDICAL OR OPERATIONAL INVESTIGATION THAT
PROVIDES IMFORTANT DATA AND EXPERIENCE FOR USE IN DEVELUPMENT OF HARDWARE AND/OR PROCEDURES FOR
APPLICATION TO APOLLO MISSIONSs CSM ORBITAL PHOTOGRAPHIC TASKSs THOUGH REVIEWED BY THE MANNED
SPACE FLIGHT EXPERIMENTS BOARDs ARE NOT ASSIGNED AS FORMAL EXPERIMENTS AND WILL BE PROCESSED AS
A SINGLE DETAILED OBJECTIVE.

CATEGORY===A CATEGORY IS A DEGREE OF [IMPORTANCE ASSIGNEDL TO SPACE VERICLE AND OPERATIONAL
SUPPORT ELEMENTSe SPECIFIC CATEGORIES APPLICABLE TO MISSION KRULES ARE  MANDATORY AND HIGHLY
DESIRABLE.

MANDATORY (M})=== A MANDATOR ITEM IS5 A SPACE VEHICLE ELEMENT OKR OPERATIONAL SUPPORT ELEMENT  THAT
1S ESSENTIAL FOR ACCOMPLISHMENT OF THE MISSIONy WHICH INCLUDES PRELAUNCHs FLIGHT» AND RECOVERY
OPERATIONS THAT ENSURE CREW SAFETY AND EFFECTIVE OPERATIONAL CONTROL AS WELL AS THE ATTAINMENT
OF THE PRIMARY OBJECTIVES.

HIGHLY DESIRABLE (HD)==~=A HIGHLY DESIRABLE ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL
SUPPORT ELEMENT THAT SUPPORTS AND ENHANCES THE ACCOMPLISHMENT OF THE MISSION AND IS ESSENTIAL
FOR THE ACCOMPLISHMENT OF THE DETAILED OBJECTIVES.

SPACE VEHICLE ELEMENT===A PART OF ANY LAUNCH VEHICLE OR SPACECRAFT SYSTEM.

OPERATIONAL SUPPORT ELEMENT=== A PART OF ANY SYSTEM OR ACTIVITY THAT IS [INVOLVED IN THt
COUNTDOWNs LAUNCHs FLIGHT» OR RECOVERY OPERATIONSs OTHER THAN THOSE ELEMENTS wHICH ARE A PART OF
THE SPACE VEHICLE ITSELF

REDLINE==-A REDLINE VALUE 1S A MAXIMUM AND/OR MINIMUM LIMIT OF A CRITICAL PARAMETER NECESSARY TO
IDENTIFY VEHICLEs SYSTEMs» AND COMPONENT PERFORMANCE AND OPERATIONe REDLINE VALUES WILL BE
ESTABLISHED SUCH THAT FURTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT COULD LEAD TO A FAILURE TO
ACCOMPLISH THE PRIMARY OBJECTIVES.

REDLINE FUNCTION===A REDLINE FUNCTION 1S A PARAMETER THAT HAS BEEN [DENTIFIED TO MONITOR THE
FUNCTIONING OF A UNIT TO ENSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT IS ACCEPTABLE TO MEET
THE PRIMARY OBJECTIVESe REDLINE FUNCTIONS ARE MANDATORY.

MEASUREMENTw==~A MEASUREMENT IS A SPECIFIC DATA CHANNEL OF INSTRUMENTATION MONITORING A SINGLE
FUNCTION.

INSTRUMENTAT I UNw== INSTRUMENTATION 1S THE EQUIPMENT THAT ACWQUIRESs TRANSMITS AND MONITORS DATA
FOR PERFORMANCE EVALUATION OF SPACE VEHICLE AND OPERATIONAL SUPPORT ITEMS.

MISSION REV | DATE SECTION GRouUP PAGE
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=47

=48

=49

i=52

=55

COUNTDOWN=== THE PERIOD OF TIME COMMENCING WITH START OF THE OFFICIAL COUNTDOWN CLOCKs DURING
THE INTERVAL OF TIME PRIOR TO THIS PERIOD» TASK ACCOMPLISHMENT IS NOT STRICTLY TIME RELATED AND
A HOLD IS A MEANINGLESS TERMe THE OFFICIAL COUNTDOWN CLOCK STARTS AT THE BEGINNING OF LAUNCH
VEHICLE BATTERY INSTALLATION.

PROCEED==~CONTINUE IN ACCORDANCE WITH PRESCRIBED COUNTDOWN PROCEDURES»

HOLD==~ INTERRUPTIUN OR DELAY OF THE COUNTDOWN FOR ANY REASONs SUCH AS UNFAVORABLE WEATHERS
REPAIR OF HAKDWAREs OR CORRECTION OF CONDITIONS UNSATISFACTORY FOR LAUNCH OR FLIGHT

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

SCRUB===THE LAUNCH 1S TERMINATED TO BE RESCHEDULEDe

RECYCLE===THE COUNTDUWN 1S STOPPED AND RETURNED TO A DESIGNATED POINT OR AS SPECIFIED 1IN THE
LAUNCH MISSION RULES.

TURNAROUND TIME~==TURNAROUND TIME IS THE TOTAL TIME REQUIRED FROM A SCRUB TO THE NEXT SCHEDULED
LIFTOFF TIME (T=0) INCLUDING RECYLCE AND COUNTOOWNs

CUTOFF===THE AUTOMATIC OR MANUAL COMMAND TO STOP THE LAUNCH SEWUENCE AFTER INITIATION OF THE
*YAUTOMATIC LAUNCH SEQUENCE''s

LIFTOFF=m=THE EVENT DETERMINED BY THE INSTRUMENTATION UNIT UMBILICAL DISCONNECT SIGNAL AND 1S
THE POINT IN TIME WHEN PLUS TIME COMMENCESSs

ABORT===MISSION TERMINATION BY UNSCHEDULED INTENTIONAL SEPARATION OF THE SPACECRAFT FROM THE
LAUNCH VEHICLE PRIOR TO ORBITAL INSERTIONs

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

MISSION PERIOD TERMINATION (LUNAR LANDING MISSION)=== MISSION PERIOD TERMINATION OCCURS UPON THE
RELEASE OF THE FLIGHT CREWs FLIGHT HARDWAREs OR RELEASE OF THE LUNAR SAMPLES TO APPROVED
PRINCIPLE INVESTIGATORSs WHICH EVER OCCURS LATERS

MISSION REV | DATE SECTION GROUP PAGE
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R | 17EM
' GENERAL !

1-1 THE FLIGHT MISSION RULES OUTLINE PREPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT OF
REAL=TIME RATIONALIZATION REQUIRED WHEN NON=NOMINAL SITUATIONS UCCUR DURING THE TERMINAL
COUNTDOWNs THE FLIGHT PHASEs AND RECOVERY OPERATIONSs

1-2 WHENEVER POSSIBLEs THE CREW AND GROUND WILL VERIFY ALL MALFUNCTIONSe WHENEVER THERE IS A
CONFLICT BETWEEN SPACECRAFT AND GROUND TELEMETRY READOUTSs THE SPACECRAFT READOUTS = ARE PRIME
(ASSUMING THE SPACECKAFT HAS ADEQUATE INSTRUMENTATION AND THAT APPLICABLE SPACECRAFT COCKPIT
READOUTS ARE OPERATIONAL).

1-3 SPACECRAFT LAUNCH WILL NOT BE ATTEMPTED [F KNOWN SPACECRAFT SYSTEMS MALFUNCTIONS WILL LIMIT THE
MISSION DURATION ~SUCH THAT ACCOMPLISHMENT OF THE PRINCIPAL DETAILED OBJECTIVES WILL BE
COMPROMISED. .

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

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

1=6 THE FLIGHT DIRECTOR MAYs AFTER ANALYSIS OF THE FLIGHTs CHOOSE TO TAKE ANY NECESSARY ACTION
REQUIRED FOR THE SUCCESSFUL COMPLETION OF THE MISSIONe

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

v

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

1=9 | UNLESS STATED OTHERWISEs MANDATORY AND MIGHLY DESIRASLE INSTRUMENTATION REGUIREMENTS ARE
SATISFIED BY EITHER ONBOARD OR PCM CAPABILITY.

MISSION [REV | DATE SECTION GROUP PAGE
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1-10

1=12

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

Ae REQUIRED TO INSURE FLIGHT CREW SAFETYs

Be REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORTS.

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 IN THIS DOCUMENT WILL BE CROSS=REFERENCED TO THE
APPROPRIATE MISSION RULE MEETING THE ABOVE CRITERIA.

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

RF COMMANDS WiIlLL 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/C» THE COMMAND PILOT WILL
ASSUME RESPONSIBILITY OF MISSION DIRECTION WITHIN THE FRAME WORK OF THE MISSION RULESe

RULE NUMBERS 1=16 THROUGH
1=23 ARE RESERVEDe

MISSION- |REV | DATE SECTION GROUP PAGE
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1=25

1=26

1=28

1=30

1-31

1=32

e s e o e

! DEFINITIONS !

ASAP===AS SUON AS PRACTICABLE (I«Ees» AS SOON AS POSSIBLE AND REASONABLE).

PTP=m=f PREFERRED TARGET POINT 15 A STRATEGICALLY LOCATED SET OF CUORDINATES FOR wHICH THE
SPACECRAFT SHOULD BE TARGETED IF 1T BECOMES NECESSARY TO LAND ON THAT REVOLUTION.

ATP=== AN ''ALTERNATE TARGET POINT'' IS A STRATEGICALLY LOCATED SET OF COORDINATES CHOSEN TO
PROVIDE A SPACECRAFT TARGET POINT MIDWAY BETWEEN PTP!Se

NEXT BEST PTP-=~A PREFERRED TARGET POINT WHICH CAN BE REACHED B8Y THE SPACECRAFT WITHIN THE
CONSTRAINTS IMPOSED BY THE SPACECRAFT PROBLEM CAUSING AN EARLY MISSIUN TERMINATION AND ALLOWING
THE BEST POSSIBLE REENTRY AND LANDING AREA CONDITIONSe THE MISSION WILL NOT PROCEED TO THE NEXT
PHASE UNLESS SPECIFICALLY NOTED.

REENTER ASAP~===REENTER AS SOON AS PRACTICABLE (IeEes AS SOON AS POSSIBLE AND REASONABLEID.

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

CRITICAL MANEUVERS===

(A) ANY BURN REQUIRED TO EFFECT CREW RECOVERY WHEN THERE IS NO ALTERNATIVE METHOD FOR OBTAINING
THE NECESSARY DELTA v OR

(8) ANY REWUIRED BURN WHERE THE USE OF A DEGRADED SPS IS PREFERABLE TO THE USE OF ANY AVAILABLE
ALTERNATIVE METHODe THE MANEUVERS TABULATED ON Me Re 3-86 HAVING SPS LIMITS OF ''NONE'' OR
1 1LOOSE ' ARE GENERALLY CATEGORBED AS GRITICAL BURNS WwITH THE DEGREE OF CRITICALITY
INDICATED BY THE ENGINE LIMITS AND CREW ACTIONS SPECIFIED IN THAT TABLE.

NON=CRITICAL BURN=== A NON=CRITICAL BURN IS ANY OTHER BURN AND INCLUDES THOSE CHARACTERIZED BY
YETIGHT 'Y LIMITS IN Me Re 3=86e BECAUSE OF TRAJECTORY CONSIDERATIONS OR OTHER REASONS A
NON=CRITICAL BURN MAYs ONCE INITIATEDs CHANGE CLASSIFICATIONs ALSO SOME BURNS CONSIDERED AS
NON=CRITICAL MAY BE RECLASSIFIED IFs IN THE EXISTING MISSION SITUATIONs» THE FLIGHT DIRECTOR
JUDGES IT'S VALUE TO BE COMENSURATE WITH ANY INCREASED RISKe

EARLY STAGING==-UNSCHEDULED SEPARATION OF THE $=1vB STAGE FROM THE S~1I STAGE.

M1SSION REV ]| DATE SECTION GROVP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

ITEM

1=~35

1-36

1-37

CONTINGENCY ORBIT INSERTION (COl)=== 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 PERFURMANCE.

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

S=1VB SAFING===A PASSIVATION SEQUENCE IN WHICH S$=1VB LOXs LHZ2» AND HIGH PRESSURE SPHERES ARE
DEPLETED.

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

FLIGHT PHASE===THE INTERVAL FROM LIFTOFF THROUGH SPLASHDOWNe FOR MISSION RULE PURPOSES THE
FLIGHT PHASE IS FURTHER SUBDIVIDED AS SHOWN BELOWw==

Ae LAUNCH PHASE~==FROM LIFTOFF THROUGH lNSERTION(YBl THROUTH TBA).

Be EARTH ORBIT PHASE===FROM INSERTION THROVUGH S~1VB CUTOFF FOR TRANSLUNAR INJECTION (TLI)e

Co TDGE PHASE~==FROM CSM/$~IVB SEPARATION THROUGH LM EJECTION FROM SLAe

De TRANSLUNAR COAST PHASE===FROM S=IVB CUTOFF FOR TLI THROUGH LOI1l CUTOFF.

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

Fe LUNAR ORBIT PHASE~=~~FROM LOl CUTOFF TO UNDOCKING AND FROM REDOCKING TO TEIl CQUTOFFe

Ge UNDOCKED PHASE==~FROM UNDOCKING TO CSM CIRCULARIZATION.

He PRE=PD! PHASE===FROM CIRCULARIZATION TO PDI.

le POWERED DESCENT==~THE TIME INTERVAL FROM THE INITIATION OF THE PDI MANEUVER TO TOUCHDOWNe

le PDI TO PDI + 5430 = DURING THIS TIME PERIOD THE LM .CAN ABORT THE POWERED

DESCENT AND GET INTO ORBIT USING THE DPS ONLY AND RETAIN THk DESCENT STAGE
AFTER INSERTIONs .

20 PDI + 5+30 TO HIGH GATE = THIS PERIOD ENDS WHEN THE MANEUVER IS MADE TO
VISUALLY AQUIRE THE LANDING SITEs

3 HIGH GATE TO LO GATE=~=LO GATE IS THE POINT AT WHICH THE CREW TAKES OVER AND
MANUALLY FLIES THE DESCENT.

4o LO GATE TO TOUCHDOWN==~~THE TIME INTERVAL FROM CREW TAKEOVER (APPROXIMATELY
500 FT ALTITUDE) TO LANDING.

Je LUNAR STAY PHASE===THE TIME INTERVAL FROM TOUCHDOWN UNTIL LIFTOFFe
EVA==~THE TIME INTERVAL FROM LM DEPRESSURIZATION UNTIL LM REPRESSURIZATION.
Ke ASCENT PHASE~==THE TIME INTERVAL FROM LIFTOFF TO LM INSERTION INTO LUNAR ORBIT.

Le RENDEZVOUS===THE TIME INTERVAL FROM INSERTION INTO LUNAR ORBIT AFTER ASCENT OR AFTER AN
ABORTED DESCENT UNTIL CSM/LM DOCKINGe

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

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

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

ITEM

1=-39

1=40

1=41

1=42

1-43

RECOVERY PHASE~==THE TIME INTERVAL FROM SPLASHDOWN TO DELIVERY OF THE FLIGHT CREW AND SPACECRAFT
TO DESIGNATED LAND BASED INSTALLATIONS.

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

Be CLOSED LOOP=~=REENTRY CONTROLLED BY THE CREW MANUALLY FLYING BANK ANGLE MODULATION USING
CMC ENTRY PROGRAM OUTPUTS.

Ce OPEN LOOP REENTRY===REENTRY CONTROLLED BY THE CREW USING SPACECRAFT DISPLAYS AND FLYING===
le BANK ANGLE (RR 0=90) AND RETRB (RL 0-90}.

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

3 RULLING REENTRY==~MAINTAIN CONSTANT 18 DEGREES PER SECOND KROLL RATEs

ba EMS RANGING~==CONSTANT BANK ANGLE IS 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 IS REVERSED.

De CONSTANT G ENTRY===CREW CONTROLS THE BANK ANGLE TO MAINTAIN A SPECIFIED G LEVELe

ke EMS REENTRY===CREW CONTROLS THE BANK ANGLE TO MAINTAIN A CONSTANT & 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 VIOLATIONe

OPERATIONAL FOOTPRINT==THE AREA THAT IS OPERATIONALLY ACCESSIBLE USING THE G+NsEMSsAND CONSTANT
4G ENTRY MODES AND ALLOWING FOR THEIR ASSOCIATED DISPERSIONSe THE G+N PORTION IS AN AREA +/=70
NM TO EITHER SIDE OF THE GROUND TRACK AND EXTENDING FROM 915 NM FROM E1 TO 2000 NM FROM Ele« THE
EMS AREA 1S THE AREA FROM 61 NM UPRANGE TO 91 NM DOWNRANGE AND +/=52 NM IN CROSSRANGE ABOUT THE
CONSTANT 4G TARGET POINTSe THE CONSTANT 4G AREA 15 THE AREA 110 NM UPRANGE TO 140 ANM  DOWNRANGE
AND +/=27 NM CROSSRANGE ABOUT THE CONSTANT 4G TARGET POINTS.

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

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

EVASIVE MANEUVER=~=USE OF RESIDUAL S=I1VB PROPELLANTS TO ACHIEVE THE FUOLLOWING IN ORDER OF
PRIORITYww==

le A REDUCTION IN THE PROBABLITY OF S=IVB AND SPACECRAFT RECONTACT.
2. A REDUCTION IN THE PROBABILITY OF S=1VB EARTH IMPACT.

3. AN INCREASE IN THE PROBABILITY OF S=1VB LUNAR IMPACTs

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 1 GENERAL RULES AND SOP'S

ITEM

1-44

1=45

LUNAR ABORT MODES AFTER EARLY LOI SHUTOFF (REFERENCE RULE 5-61 FOR ABORT MANEUVER DEFINITION)

A DPs
ls MODE=I=== 0 TO 725 FPS (APPROX LOI IGN TO 1+39)
20 MODE=Il~== 725 TO 1202 FPS (APPROX 1439 TO 2+41)
3e MODE=III=== 1202 TO COMPLETION (APPROX 2+41 TO C/0)

SATURN L/V TIMEBASES===
TIME BASE DEFINITION NOMINAL INITIATE TIME

181 LIFTOFF TO $=1C INBOARD 0+00
ENGINE CUTOFF

T82 S=1¢ INBOARD ENGINE 2+15
CUTOFF TO S=1C OUTBOARD
ENGINE CUTOFF (S=IC/S=I1
STAGING)

B3 §=1C OUTBOARD ENGINES 2+44
CUTOFF TO S§=I1 CUTOFF
(S=11/8=1VB STAGING)

T84 S~11 CUTOFF TO $=IvVB 9+18
FIRST BURN CUTOFF

785 5=1VB FIRST BURN CQUTOFF 11+46
TO 5=1VB RESTART
PREPARATIONS (RESTART
MINUS 9' 38'')

86 5=I1VB RESTART MINUS 9' 38'! 2+20+48
TO S=IvB SECOND ’
BURN CUTOFF

87 S=1vB SECOND CUTOFF 2+36+22
TO START OF S=~IvB
EVASIVE MANEUVER

BURN

B8 START OF EVASIVE BURN 4+14+22
TO END OF S$=IvB/IU (BY GROUND CMDa}
LIFETIME.

RULE NUMBERS 1=46 THROUGH
1=47 ARE RESERVED.
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MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

ITEM

1-48

1=49

t 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 CRITERIAS

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 SPACECRAF1 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
POST=BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY (ASSUMES 8

PRE=BLACKOUT ACQUISITIONS)

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

#OR FINAL MCC MANEUVER

LUNAR RETURN ENTRY RANGE PRIORITY=== THE RELATIVE ENTRY RANGE (4005000 FEET TO SPLASH) PRIORITY
IS AS FOLLOWS===

Ae 1200 = 1400 NM (NOMINAL)
Be 1400 = 1800 NM (USED TO AVOID WEATHER VIOLATIONS IN PRIORITY Ae)

Ce 1800 = 2500 NM (USED TO AVOID EXTREME WEATHER VIOLATIONS IN PRIORITY A AND Be)

RULE NUMBERS 1=50 THROUGH
1=55 ARE RESERVEDs

-

MISSION REV ]JDATE ISECTION GROUP PAGE
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MISSION RULES

SECTJON 1 GENERAL RULES AND SOP'S

ITEM

1-58

1=59

' PRELAUNCH RULES !

MANDATORY = THE COGNIZANT FLIGHT CONTROLLER WILL REWUEST A HOLD OR A CUTOFF FROM THE FLIGHT
DIRECTOR IN CASE OF A LOSS OR FAILURE OF A MANDATORY ITEMs PRIOR TO T=1 MINs FAILURES OF
MANDATORY ITEMS wiIklL BE CONFIRMED PRIOR TO REWUESTING A HOLD OR A CUTOFFe AFTER T=1 MIN» CUTOFF
wilL BE REGUESTED FOR MANDATORY ITEMS WITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAININGe AT
T=20 SECs ALL MANDATORY ITEMS wlLL REVERT TO HIGHLY OESIRABLE UNLESS SPECIFICALLY DESIGNATED AS
MANDATORY TO L/Oe REFERENCE THE LAUNCH MISSION RULES DOCUMENT FOR SPECIFIC PROCEDURES.

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 FLIGHT DIRECTOR TO
REPAIR THIS ITEM(S) WHEN IT IS CONVENIENT AND IF THE ESTIMATED TIME TO REPAIR OR REPLACE THE
ITEM(S) IS ACCEPTABLEs ALL HIGHLY DESIRABLE ITEMS REVERT TO DESIRABLE AFTER AUTO SEQUENCE START.

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 OPERATIONSs

MANUAL CUTOFF WILL NOT BE ATTEMPTED FROM T=11 SECONDS (ENGINE IGNITION} TO T=0.

RULE NUMBERS 1=60 THROUGH
1=65 ARE RESERVEDs
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MISSION RULES

SECTION 1 GENERAL RULES AND SOP!'S

ITEM

1-66

1=67

1-68

1=69

1=70

1-71

1=72

1=-73

! LAUNCH ABORTS !

ABORT REWUEST COMMANDS ARE COMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT
REQUEST LIGHT ON THE COMMAND PILOT'S PANELe THE '*ABORT LIGHMT'' 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 *'ABOURT REQUESTe'! ADDITIONAL
CUES FOR THE CREW WILL COME FROM ONBOARD INDICATIONSe

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

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

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 REWUEST 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 WiLL HAVE ABORT REWUEST CAPABILITY IS THE LAUNCH OPERATIONS MANAGERe
THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM
1S ARMED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOWERe PRIOR TO TRANSFER OF CONTROL TO THE FLIGHT DIRECTORs THE LAUNCH OPERATIONS MANAGER WILL
INITIATE THE ABORT REQUEST COMMAND FROM KSC BASED ON THE CRITERIA DEFINED IN THE LMRDe THESE
INCLUDE===

Ae MAJOR STRUCTURAL FAILURE OR EXPLOSIONe
Be NEGATIVE VERTICAL mOTIONe
Ce UNCONTROLLABLE VEHICLE TILTINGs

De CATASTROPHIC FIRES PRIOR TO LIFTOFF,

THE RSO CAN SHUTDOWN THE SLV BY TRANSMITTING THE MFCO COMMAND WHICH ALSO LIGHTS THE ABORT
REQUEST LIGHT IN THE SPACECRAFTe THE MFCO WILL INITIATE AN AUTO=ABORT IF TRANSMITTED PRIOR TO
EDS DISABLEe THE MFCO COMMAND INITIATES A 4.1 SEC TIMER ON THE GROUND (CAPE RSO CONSOLE ONLY»
BRSO INSERTS MANUAL TIME DELAYs) 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 IF THE DESTRUCT COMMAND 1S NOT TO BE TRANSMITTEDe

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

R ITEM

e m————

1=74

THE RSO WILL SAFE THE S$=1vB DESTRUCT SYSTEM AFTER CONFIRMATION OF S$=1vB (/0 FROM THE FLIGHT
DYNAMICS OFFICERs IF COMMUNICATIONS ARE LOST WITH THE FIDOs THE $=IVB DESTRUCT SYSTEM wILL BE
SAFED BASED ON THE RSO'S VERIFICATION OF S=1VB CUTOFFe ONCE SAFEDs THE $-IVB DESTRUCT SYSTEM
CANNOT BE REINITIATED. IF THE RSO INITIATES MFCOs» THE RSO WILL [INITIATE SAFING AFTER
VERIFICATION OF S=IvB CUTOFF.

EMERGENCY ENGINE SHUTDOWN METHODS.

NOTE==-EDS wlLL
INITIATE ABORT FROM
T=0 TO T + 30 SEC.
HOWEVERy S=IC
ENGINES WILL NOT

BE SHUTDOWN

*INITIATOR * METHOD ' STAGE ! TIME FRAME '
[ ISR P P L e e o s
] ' 1] t 1
'ASTRONAUT * CCW ON ' S=ICs ' T + 30 SEC.TO S=Iv8!
' 't THC ' §=Il» ' CUTOFF '
) t 1 g=IVB L] []
' ] ' [ '
t 1) ' t - '
¢ + 1 1 L]
VASTRONAUT ' s=11/ ¢t §=IIsy ' T + 2=43 TO S=1vB !
' t §-IvB ' S~IVB ' CUTUFF '
1 toL/V t t '
! ' STAGE ! ' '
' ' SWITCH ¢ | '
t . 1 ' '
' [l ' . )
) L) + L] 1
'R80 t RF CMD ' S«ICs ' T=0 TO S=IVB '
' ¢ (MFCO) ' S=I1s ' CUTCFF '
t 1 ' 5=IVB ' '
L[] ' 1 1 '
1 + 1 t t
(] 1) ] t ]
1EDS ' 2 0F 3 ! s-IC ' T + 30 SEC TO EbS '
' ' VOTING ¢ ' AUTO OFF AT T+ 2=00!
! 't LoGIC ! ' MIN '
] L] 1] | '
] t t L 1
+ L 1 ' 1)
] + 1 L] t
) 1 t ] +
' [ ' [ '
) 1 t 1 '
1 3 ] t '

] t ' L]

THE AUTOMATIC EDS (TwO ENGINE OUT AND OVERRATE AUTO-ABORT CAPABILITIES!) wWILL BE FLOWN CLOSED
LOOP UNTIL T + 02=00es DURING LAUNCHs MALFUNCTIONS AFFECTING EDS OPERATION WILL BE MANAGED AS
FOLLOWS ===

THE EDS AUTO SWITCH wlLL BE TURNED OFF WHENEVER ANY TWO CSM ENTRY BATTERIES ARE TIED TO THE SAME
MAIN BUS OR FOR CONFIRMED LOSS OF ANY CSM ENTRY BATTERY.
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MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

ITEM

1-77 ABORT MODESm~=
MODE 1 BOUNDARY OF APPLICATION

1A ) LES ABORT ENABLE (APPROXe T=45
MIN) TO GET 42 SECe (10 K FEET)

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

1< 100K FEET ALTITUDE TO TOWER
JETTISON (GET APPROXe 3 + 07)

1-78 MODE I1 BOUNDARY OF APPLICATION PROCEDURES

TOWER JETTISON (GET APPROXe 3 + 07)
UNTIL FULL LIFT SPLASHPOINT 1S 3200
NM DOWNRANGE (GET APPROXe 10+13)
Ae MCC PROVIDES
le GET OF 300K
2e PITCH AT 4056
3¢ GET DROGUE

Bs ENTRY IS FULL LIFT

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

-

ITEM

1=79

MODE I11 BOUNDARY OF APPLICATION PROCEDURES

BETWEEN FULL LIFT SPLASH POINT
3200 NM AND INSERTIONe
Ae MCC PROVIDES==~
le GETI AT S=1vB CUTOFF PLUS 2=05
2¢ DELTA V FOR 3350 NM SPLASH POINT
3¢ BURN DURATION
4e GET OF 300K
5¢ PITCH AT 4056
6e GET DROGUE

Be MANEUVER IS SCS AUTO.

Ce ENTRY IS ROLL LEFT 55 DLGREESe

NOTE

MODE III ''NO BURN'' WILL BE
CALLED IF THE ROLL LEFT 55 DEGe
ENTRY RANGE IS LESS THAN 3350 NMe

MODE IV BOUNDARY OF APPLICATION PROCEDURES

o o .t 2

CONTINGENCY ORBIT INSERTION

CAPABILITY TO INSERTION (BASED

ON CO! LINE ON GAMMA VS V PLOT

FOR NEAR NOMINAL ALTITUDE! As MCC PROVIDESm==

le GETI AT S5=1vB CUTOFF PLUS 2~05

2¢ DELTA V REQUIRED TO ACHIEVE PERIGEE
GREATER THAN OR EQUAL TO 75 NM

3¢ BURN- DURATION

4e PITCH AT GETI

Be MANEUVER IS SCS AUTO

MODE BOUNDARY OF APPLICATION PROCEDURES

- v o o o

APOGEE KICK PRE=APOGEE CUTOFFs OUTSIDE THE COI
BOUNDARY s CORRECTABLE TO SAFE
ORBITAL CONDITIONS BY A MANEUVER AT Ao MCC PROVIDES===
APOGEE o

le GETI FOR BURN AT APOGEE

2¢ DELTA Vv REQUIRED TO ACHIEVE PERIGEE
GREATER THAN OR EWUAL TO 75 NM

3¢ BURN DURATION

4 PITCH ATTITUDE

Be MANEUVER IS S$CS AUTO

RULES 1-82 THROUGH
1=86 ARE RESERVED
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MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

I1TEM

1-89

1=90

1=91

' CREW ABORT LIMITS !

MAX @ REGION PROCEDURES

Ae

RATES AND ATTITUDE PROCEDURES
Ae PITCH AND YAW ABORT MODE I
le L/O TO 2 MIN = 4 ABORT MODt Iy MODE Ily MODE 11ls OR
DEG/ SEC MODE IV
2¢ 2 MIN TO S=1VB CUTOFF
= 9 DEG/SEC
3¢ YAW ERROR GREATER THAN 45 DEGe
Be ROLL

EDS AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION OF TwO ENGINES OUT AUTO AND LV RATES AT

(00=~50 TO 02=00) ABORT MOLE I (ACTION ONLY AFTER BOTH HAVE
AOA GREATER THAN OR EQUAL TO 100 PCT AND ROLL

PITCHs OR YAW

ERROR GREATER THAN OR EQUAL TO 5 DEGREES
(NOT APPLICABLE TO ANY ENGINE OUT

PRIOR TO 50 SEC)

le L/O TO S=IVB CUTOFF ~ 20 DEG/SEC
MODE 1V

2~00 MIN)
BOUNDARY OF APPLICATION
Ae RATES
PITCH AND YAW 4e0 +/= o5 DEG/SEC
ROLL 2040 +/= o5 DEG/SEC
Be ANY TWO ENGINES OUT

Ce

CM TO 1U BREAKUP

S=1VB TANK PRESSURE LIMITS

Ae

Be

BULKHEAD DELTA P (FIRST SIvB C/0 TO S/C L/V SEP)
FUEL GREATER THAN OXID = 26 PSID
OXID GREATER THAN FUEL = 36 PSID

LOX TANK PRESS GREATER THAN OR EQUAL TO 50 PSIA {L/0 TO S/C L/V SEP)

ENGINE FAILURES ) 3 PROCEDURES

LOSS OF 3 OR MORE S=~II ENGINES

PRIOR TO S=IVvB TO COI CAPABILITY

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14 (FNL | 11/1/70 |GENERAL CREW ABORT
RULES AND SOP'S| LIMITS i=-13

REACHED THRESHULDs)

ABORT MODE Is MODE I1Is MODE IIIs OR

ABORT MODE Is OR MODE 11




2 FLIGHT OPERATIONS

RULES




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES .

ITEM

' GENERAL ¢

2 10 0 o

PRELAUNCH
Ae LAUNCH AZIMUTH LIMITATIONS RESTRICT LAUNCHES TO OCCUR BETWEEN 72 DEGe AND 96 DEGe

Be 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 LANDINGe IF THE FLIGHT DIRECTOR IS UNABLE TO PROVIDE THIS
EVALUATIONs A LAND LANDING WILL BE ASSUMED AND THE SPACECRAFT WIND CONSTRAINTS FUR LAND
IP's WILL BE APPLIEDe THESE CONSTRAINTS (REF LMRD) REQUIRE THAT THE SPACECRAFT NOT BE
LAUNCHED OR REMAIN IN A TOWER ABORT MODE [F A TOWER ABORT wOULD RESULT IN A LAND LANDING
WITH A HORIZONTAL VELOCITY COMPONENT OF GREATER THAN 54 FEET PER SECOND AT IMPACTe IN ALL
CASESs THE LAUNCH DIRECTOR wiLL BE PRIME FOR CALLING HOLDS FOR LAND LANDING LAUNCH WIND
VIOLATIONS

Ce THE LAUNCH WILL NOT BE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION CAPABILITY IS
COMPROMISEDs {(REFERENCE SECTION 4 = GROUND INSTRUMENTATION REQUIREMENTSe) CONTINUOUS VOICEs
TELEMETRYs» AND TRACKING COVERAGE FOR THE SPACECRAFT IS REWUIRED FROM LIFTOFF THROUGH
INSERTION PLUS 60 SECe CONTINUOUS TELEMETRY COVERAGE IS REWUIRED FROM THE SLV FROM LIFTOFF
THROUGH INSERTION PLUS 60 SECe COMMAND IS HIGHLY DESIRABLE FOR BOTH VEHICLESe

LAUNCH

IT IS PREFERABLE TU GO INTO ORBIT AND REENTER INTO THE WEST ATLANTIC RATHER THAN PERFORM A
LAUNCH ABORTs THEREFORE» THE LAUNCH WILL BE CONTINUED AS LONG AS THE CREW CONDITION 1S
SATISFACTORYs NO S/C OR SLV PROBLEMS EXIST WHICH JEOPARDIZE <CREW SAFETYs AND SUFFICIENT
CONSUMABLES» COOLANT» AND ELECTRICAL ENERGY REMAIN FOR AT LEAST ONE REVOLUTION PLUS ENTRYe

MISSION IREV DATE ISECTlON GROUP PAGE
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ITEM

-

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 CONDITIONSe

Be ADEWUATE CONSUMABLES WILL BE MAINTAINED FOR ENTRY [N THE NeXT  FTPs  MAKING
ALLOWANCES FOR SETUP AND ENTRYe

Ce THE DEORBIT CAPABILITIES REWQUIRED FOR EARTH ORBIT ARE==~=

le

2

3.

b

Se

TWO METHODS OF DEORBIT ARE REWIRED

IF A SUBSEQUENT SINGLE FAILURE WOULD PRECLUDE DEORBIT BY EITHER METHOD REMAINING»
THE CSM WILL DEORBIT,

SPS IS THE PRIME METHOD OF DEORBIT AND SUFFICIENT DELTA v WILL BE RESERVED FOR
THIS MANEUVER.

SM~RCS (4 QUAD) AND SM=CM/RCS HYBRID WILL BE CONSIDEREL AS INDEPENDENT OEORBIT

METHODS AS LONG AS INDIVIDUAL SM=RCS WUAD AND GNCS INTEGRITY IS MAINTAINED AND
SUFFICIENT RCS PROPELLANT 1S AVAILABLE.

THE LM PROPULSION SYSTEM (DPS OR RCS) MAY BE USEL TO PLACE THE CSM IN AN ORBIT

(HP GREATER THAN OR EQUAL TO 80 NM) FROM WHICH A SM=RCS OR SM-CM/RCS HYBRID
DEORBIT CAN BE CONDUCTEDe

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
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SECTION 2 FLIGHT OPERATIONS RULES

ITEM

TRANSLUNAR INJECTION

Ae

Be

THE TLI wILL BE GO IF THE S/C AND L/V SATISFY THE FOLLOWING CRITERIA===

l. THERE HAVE BEEN NO FAILURES IN THE LAUNCH VEHICLE WHICH RESULTS IN ===
(A) A CATASTROPHIC HAZARDs

(B) ACHIEVEMENT OF AN S~IvB ENGINE BURN WITH EXPECTED CUTOFF OR SHUTDOWN CONVITIONS
DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR LANDING MISSIONe IN APPLYING THIS
CRITERIA TO SPECIFIC MISSION RULESs A NO GO RECOMMENDATION wILL BE REQUIRED IF
INSUFFICIENT S=IvB CONSUMABLES ARE AVAILABLE T0O ACHIEVE A LUNAR LANDING
MISSION.

2e THE CSM HAS TOTAL SYSTEMS CAPABILITY WITH REDUNDANCY » REDUNDANCY
VERIFICATION 18 SUBJECT TO THE NUMBER AND TYPE OF REDUNDANT COMPONENT CHECKS
WHICH CAN BE PERFORMED IN EARTH CRBITs

THE TLI MANEUVER WILL BE DELAYED UNTIL THE SECOND OPPORTUNITY FOR SUSPECTED FAILURE OF A
CRITICAL SYSTEM (PRIME OR BACKUP) (MANEUVER» LIFE SUPPORTs» COOLING» POWERs SEQUENTIAL»
COMMUNICATIONS) WHICH REQUIRES TIME FOR EVALUATIONs ‘

TRANSPOSITIONs DOCKING AND EJECTION (TD&E)

Ae

Be

THE NORMAL MINIMUM CABIN PRESSURE REDLINE OF 440 PSIA FOR TUNNEL/LM PRESSURIZATION
SEQUENCES MAY BE WAIVED DURING TD&Ee FOR TUNNEL OR LM LEAKS WHICH PREVENT NORMAL
PRESSURIZATIONs THE CM WILL BE DEPRESSURIZED AS REWUIRED FOR HATCH REMOVAL AND WUMBILICAL
HOOKUP«

IF NORMAL LM EJECTION IS NOT SUCCESSFULs NO ATTEMPT WILL BE MAPE TO MAN THE LM AND
YISTAGE'' TO RECOVER THE ASCENT STAGEe.

MISSION REV | DATE SECTION GROUP PAGE
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-

ITEM

-

TRANSLUNAR COAST

Ase

Be

Ce

De

NO MCC WILL BE PERFORMED IF LOI CAN BE TARGETED WITHIN OPERATIONAL CONSTRAINTSe

TRANSLUNAR COAST WILL BE TERMINATED IF ADEQUATE CONSUMABLES {(CSM AND/OR LM) ARE NOT
AVAILABLE FOR A CIRCUMLUNAR EARTH RETURN + 12 HRSs AND A TLC ODIRECT ABORT PROVIDES AN
EARLIER LANDING TIME,

THE CREW WILL MAN THE LM FOR BACKUP COMMUWNICATIONS IF CSM COMMUNICATIOWNS ARE LOST WITH THE
MSFNe IF CSM COMMUNICATIONS CANNOT BE MAINTAINEDs A LUNAR ORBIT MISSION WILL NOT BE FLOWNe

A HYBRID TRAJECTORY wItL NOT BE FLOWN UNLESS THE CSM SYSTEMS MEET THE LGOI CRITERIAs FOR A
CSM SOLO MISSIONs RCS CAPABILITY TO RETURN TO A FREE RETURN TRAJECTORY IS REWUIRED.

TRANSLUNAR MIDCOURSE CORRECTIONS RESULTING IN A HYBRID TRAJECTORY wILL BE DESIGNED TO MEET
LOI TARGETING CONSTRAINTS WHILE RESERVING A CAPABILITY TO PERFORM A RETURN TO EARTH
MANEUVER WITH THE DPS ENGINE AS LATE AS 2 HRS AFTER PERILUNE ON THE CIRCUMLUNAR TRAJECTORY.

LUNAR ORBIT INSERTION

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

As

Be

Ce

De

Ee

FULL CRITICAL SYSTEMS REDUNDANCYs

ADEQUATE CONSUMABLES FOR MINIMUM LUNAR ORBIT OPERATIONS WITH CAPABILITY TO SUSTAIN A TANK
LOSS AND RETURN TO EARTH WITH AN AVERAGE POWER LEVEL OF 40 AMPSe

SPS PRUPELLANT RESERVE CAPABILITY FOR TEl AND TRANSEARTH MCC'S.

RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROLs TRANSEARTH MCC CONTRULs PTCs AND MINIMUM
LUNAR ORBIT OPERATIONS.

A DPS LOI willL BE PERFORMED IF REQUIRED TO ACCOMPLISH A LUNAR ORBIT MISSIONe

LUNAR ORBIT

As

Be

Ce

De

Ee

Fa

LOI DISPERSIONS

1. IF A STABLE ORBIT HAS NOT BEEN ACHIEVEDs A DPS 2 HOUR ABORT WILL BE EXECUTED
FOLLOWED BY A SUBSEWUENT DPS (OR APS) MANEUVER [F REWUIREDe

2. IF A STABLE ORBIT MAS BEEN ACHIEVEDs AN SPS OR DPS TEl WILL BE PERFORMED AT
THE NEXT OPPORTUNITY OR AN ALTERNATE MISSION WILL BE FLOWNa

DESIGNED REDUNDANT CAPABILITY MUST BE MAINTAINED IN ALL CSM SYSTEMS CRITICAL FOR TEl AND
LIFE SUPPORTe

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 wlTH AN AVERAGE POWER
LEVEL OF 40 AMPS.

THE CSM MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FOR THE TEI MANEUVERS AND TRANSEARTH
MCC!S.

THE CSM MUST MAINTAIN RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROLs TRANSEARTH MCC
CONTROLs PTCs» AND MINIMAL TRANSEARTH OPERATIONSe.

IF NORMAL MISSION OPERATIONS ARE INHIBITED» THE OPS WILL BE USED FOR TEl WHEN THERE IS A
CHOICE BETWEEN THE DPS AND SPSe

INTRAVEHICULAR TRANSFER

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

MISSION REV  |DATE BECTION GROUP PAGE
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ITEM

[ CT

2=17

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.

RULE NUMBERS 2~18 THROUGH
2-20 ARE RESERVED

CSM/LM UNDOCKING AND SEPARATION

A A MANNED LM WILL NOT BE UNDOCKED FROM THE CSM WITHOUT INDEPENDENT MANEUVER CAPABILITY OF
BOTH VEHICLES TO TERMINATE UNDOCKED ACTIVITIES AND TO ACCOMPLISH DOCKINGs THE LM CAPABILITY
TO REDOCK MUST STILL EXIST IF THE LM IS REQUIRED TO STAGE.

Be EVT CAPABILITY IS REQUIRED FOR MANNED UNDOCKINGe

Ce CREWMEN WILL BE SUITED DURING UNDOCKING AND DOCKINGe

De VHF COMMUNICATIONS 1S MANDATORY FOR SEPARATIONe

CSM LUNAR ORBIT UNDOCKED
Ae UNDOCKING TO PDI

le LUSS OF REDUNDANT CAPABILITY IN CRITICAL SYSTuMS WILL BE CAUSE TU TERMINATE
THE MISSION AND PERFORM TEl ASAP.

24 LOSS OF CSM RESCUE CAPABILITY WILL BE CAUSE FOR TERMINATING THE MISSION AND
PERFORMING A LM ACTIVE RDZ ASAP.

Be PDI TO LANDING

NO CSM FAILURES WILL BE CAUSE FOR ABORT DURING POWERED DESCENT EXCEPT THOSE <CONFIRMED SP$
FAILURES REQUIRING RETENTION OF LM PROPULSION CAPABILITY.

Ce LUNAR STAY

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

RESERVED

LM=PD1

FOR POls THE LM MUST MEET THE LUNAR STAY WITH EVA CRITERIAs HAVE THE CAPABILITY TO LANDs ASCEND»
RENDEZVOUS AND DOCK WITHOUT VIOLATING ANY SPECIFIC MISSION RULES OR REDLINESe

MISSION REV |DATE SECTION GROUP PAGE
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ITEM

2=25

2=26

2=27

LM=POWERED DESCENT

IF A SYSTEMS FAILURE OCCURS AND A CHOICE 1S AVAILABLE==~

Ae

Be

EARLY IN POWERED DESCENT WHEN DPS=TO=ORBIT CAPABILITY IS AVAILABLEs IT IS PREFERABLE TO
ABORT IN FLIGHT THAN TO CONTINUE DESCENTe REDUNDANT CAPABILITY GF CRITICAL LM SYSTEMS IS
REWUIRED TO CONTINUE POWERED DESCENT DURING THIS PERIODe HUWEVERs FOR FAILURES LEFFECTING
VEHICLE LIFETIME (CONSUMABLESs COOLANT) CONSIDERATION WILL BE GIVEN TO CONTINUING PUWERED
DESCENT TO PLI + 6430 IN ORDER TO ACHEIVE A SHORTER RENDEZVOUS.

DURING THE REMAINDER OF POWERED DESCENTs IT IS 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 FRONM THE LUNAK SURFACEs OK
IMPENDING LOSS OF LIFE SUPPORT CAPABILITY WILL BE CAUSE FOR ABORT DURING THIS PERIOD.

LM=LUNAR STAY

Ao

Be

EVA
Ae
Be
Ce
De
Ee
F.

Ge

He

Ie

Jo

Ke

Le

ONLY THOSE TIME=CRITICAL SYSTEMS FAILURES OUR TRENDS THAT INDICATE IMPENDING LOSS OF TrE
CAPABILITY TO ASCEND AND ACHIEVE A SAFE ORBIT WILL Bk CAUSE FOR AN IMMEDIATE ABORT (ANYTIMEt
LIFTOFF) FROM THE LUNAR SURFACE.

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 SUPPURT SYSTEMS CAPABILITYs EVA TO EVA DUPLEX
VOICEs EVA TO MSFN VOICE FROM ONE CREWMANs AND CRITICAL INSTRUMENTATION FOR BOTH ASTRONAUTS
ARE REQUIREDe

ALL PLANNED EVA'S WILL INCLUDE A 30~MINUTE POST=EVA RESERVE ON EMU CONSUMABLESe

ALL EVA EXCURSIONS WILL BE LIMITED TO A MAXIMUM BSLSS OPERATIONAL RADIUS OF 3KM AND A
MAXIMUM OPS OPERATIONAL RADIUS OF 1KMe 300 BTU'S ARE CONSIDEREL THE MAXIMUM ACCEPTABLE CREW
HEAT STORAGE.

BOTH EVA CREWMEN WILL NOT REMAIN QUTSIDE OF MSFN COMM COVERAGE FOR A PERIOD EXCEEDING 5
MINe

FOR THE TwO=MAN EVAs THE CDR WILL ALWAYS EGRESS FIRST AND INGRESS LAST UNLESS THE COR HAS
INITIATED AN OPS PURGEs THIS WILL INSURE THAT THE COR IS IN THE LEFT PILOT POSITION SHOULD
ASCENT BE REWUIRED WITHOUT AN OPPORTUNITY TC DOFF THE EMU'S.

THE LM WILL NOT BE PRESSURIZED WITH A CREWMAN ON THE SURFACE.
A VACUUM TRANSFER WILL ONLY BE ATTEMPTED IN AN EMERGENCY.

IF FAILURES PRECLUDE THE INITIATION OR CONTINUATION OF A TwO=MAN EVAs A ONE-MAN EVA WILL BE
INITIATEDe ONE MAN EVA'S WILL BE LIMITED TO AN OPERATIONAL RADIUS OF 1000 FEET FROM THE
LMe THE PRIMARY OBJECTIVE WILL BE ALSEP DEPLOYMENT WITH ADDITIONAL OBJECTIVES IDENTIFIED
IN REAL=TIME.

BOTH PLSS'S AND OPS'S WILL BE RETAINED UNTIL TWO LIFE SUPPORT UNITS (2 OPSs 2 PLSSs OR 1
PLSS + 1 OPS) HAVE BEEN VERIFIED TO HAVE SUFFICIENT CONSUMABLES TO SUPPORT CEVT.

THE ACTIVATION OF THE OPS IN THE MAKEUP MODE OR OF THE BSLSS (WITH SUFFICIENT CONSUMMABLES)
WILL REQUIRE EXPEDITIOUS COMPLETION OF THE SPECIFIC ACTIVITY BEING PERFORMED FOLLOWED BY
IMMEDIATE RETURN TO THE LMe ACTIVATION OF THE OPS IN HIGH OR LOW PURGE MODE WwILL REQUIRE
IMMEDIATE RETURN TO THE LMo

THE AMOUNT OF SCIENTIFIC EWUIPMENT & PAYLOAD TAKEN INTO THE ASCENT STAGE WILL BE LIMITED SO
AS NOT TO REQUIRE A DEPRESSURIZATION TO JETTISON EXCESS WEIGHT PRIOR TO ASCENT.

NO EVA ACTIVITIES WILL BE CONDUCTED IN THE IMMEDIATE LINE OF FIRE AREA OF THE ASE MORTER
BOX AFTER REMOVAL OF THE GRENADE SAFETY RELEASE ASSEMBLY.

MISSION REV | DATE ]SECTION GROWP PAGE
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ITEM

2=31

2=32

ASCENT
IN THE EVENT OF PROCEDURAL ERRORS OR SYSTEMS PROBLEMS WHICH RESULT IN LOSS OF SOME CAPABILITY

USED FOR ASCENT OR FOR RENDEZVOUS AND WHICH CAN BE CORRECTED IN ONE REVs IT 1S BETTER TO DELAY
ASCENT FOR ONE REV AND CORRECT THE SITUATION THAN IT IS TO LIFT OFF ON TIME.

RENDEZVOUS

A SELECTION OF THE ACTIVE VEHMICLE 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 wWILL BE DEDICATED TO ACCOMPLISHING THE RENDEZVOUS.

Be THE SHORT RNDZ PROFILE WILL BE PERFORMED IF THE MANDATORY CSM AND LM SYSTEM CONSTRAINTS CAN

BE MET AND ALL PLANE ERROR CAN BE CORRECTED WITH ASCENT YAW STEERINGs FOR ANY OTHER CASE»s
THE LONG RNDZ (CSIy CDH) PROFILE WILL BE EXECUTED.

RETENTION OF THE LM ASC STAGE
CONSIDERATION WILL BE GIVEN TO RETAINING THE ASC STAGE TO PROVIDE REDUNDANT CAPABILITY AFTER CSM

SYSTEM FAILURES. THE DELTA VELOCITY RESERVED FOR WEATHER AVOIDANCE MAY BE TRADED= OFF TO
ACCOMPLISH A FASTER EARTH RETURN TIME

TRANSEARTH COAST

Ao THE STEEP TARGET LINE wiLL BE USED FOR ALL MCC’S EXCEPT WHEN BOTH THRE VELOCITY AT ENTRY
INTERFACE IS LESS THAN 31,000 FPS AND THE G&N IS GO = THEN THE SHALLOW TARGET LINE wiLL BE
USED.

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.

Ce IF THE FLIGHTPATH ANGLE IS OQUTSIDE THE ENTRY CORRIDORs AN MCC WILL BE EXECUTED AS SOON AS
PRACTICAL.

De MCC'S WILL BE ACCOMPLISHED BY THE SPS IF NECESSARY TO MAINTAIN RCS REDLINES.

ALTERNATE MISSION
Ae EeOe

le CSM ONLY = APPROXIMATE 100 NM E+QOo PHOTOGRAPHYs SPS INCLINATION CHANGEs SPS
"MNVR TO LOWER APOGEE IF REQUIREDe

2 CSM/LM = LM SYSTEMS POWER UP AND DPS MNVR TO LOWER APOGEE IF REQUIRED»
APPROXIMATE 100 NM E+Os PHOTOGRAPHY MISSIONs INCLINATION CHANGE.

Be LeQOs

1l CSM ONLY = LUNAR ORBIT PHOTOGRAPHYs REMAIN WITHIN RCS CAPABILITY TO RETURN
TO A FREE RETURN TRAJe

2e CSM/LM (NO LANDING CAPABILITY) = LM SYSTEMS POWER UPs LO PHOTOGRAPHY» PC
MANEUVER »

Ce  IN ANY ALTERNATE MISSION WITHIN THE CONSTRAINTS OF PROPELLANT = REMAINING AND OTHER
OPERATIONAL CONSIDERATIONS SUCH AS CREW SAFETY AND SYSTEMS LIFETIMEs THE COMBINED LM
ASC/DES STAGES WILL BE DISPOSED OF IN THE FOLLOWING ORDER OF DESCENDING PRIORITY===
1« LUNAR IMPACT
2+  OCEAN IMPACT

3e LUNAR ORBIT
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SECTION 3 MISSION RULE SUMMARY

R ITEM

THIS SECTION IS A SUMMARY OF THE DATA PRIORITY GUIDELINES BY MISSION PHASEs SLV RULES BY MISSION
PHASEs AND SYSTEMS GO/NO=GO CRITERIA ON CHARTS BY MISSION PHASEs

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

THE CAPABILITY LISTED IN THE CHARTS ARE THE REQUIREMENTS FOR INITIATION OR CONTINUATION OF A
MISSION PHASE OR EVENT, MISSION EVENTS FROM UNDOCKING TO PRI IGNITION REWUIRE THAT THE VEHICLES

MEET THE LUNAR STAY WITH EVA CRITERIA AND HAVE THE CAPABILITY TO LANDs ASCENDs RENDEZVOUSs AND
DOCK o

' LAUNCH PHASE !

3=-1 THE LAUNCH WILL BE ABORTED FOR THE FOLLOWING REASONS==-
A SLV

S=I1 GIMBAL ACTUATOR HARDOVER INBOARD PRIOR TO $=IVvB TO COI CAPABILITY
VIOLATION OF AUTO/MANUAL EDS LIMITS
S=11 ENGINE FAILURES (TIME DEPENDENT)
FAILURE OF SECOND PLANE SEPARATION
S=1VB LOSS OF HYDRAULIC FLUID (PRIOR TO S=1VB IGNITION)
S=IvB LOSS OF THRUST (TIME OEPENDENT) (POSSIBLE COI CAPABILITY)
S~JVvB LOX TANK PRESS GREATER THAN 50 PS1 BEFORE TWR JETT
Be CSM
1. ENVIRONMENTAL
LOSS OF CABIN AND SUIT PRESSURE
LOSS OF CABIN PRESSURE AND SUIT CIRCULATION
FIRE/SMOKE IN CM
LOSS OF CABIN PRESSURE AND 02 MANIFOLD LEAK
2. ELECTRICAL

THE FOLLOWING PQWER SOURCES ARE REWUIRED T?}CQNTINUE LAUNCH

— 1 F/C OR Aux BATT PLUS 1 ENTRY BATT, OR
~ 3 ENTRY BATTS

UNCONTROLLABLE SHORTED MAIN BUS
LOSS OF BOTH AC BUSES DURING MODE 1 OR MODE 11l
3 PROPULSION

SUSTAINED LEAK OR LOSS OF HE PRESSURE (SQURCE OR MANIFOLD) IN BOTH CM=RCS
RINGS (MODE 1 ONLY)

Ce  VIOLATION OF TRAJECTORY LIMIT LINES
De  TEAM DISCRETION WILL BE USED FOR===
ls  SUIT/CABIN CONTAMINATION

2¢  MEDICAL PROBLEMS

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

3=2

THE S~=IvB EARLY STAGING WILL BE USED AFTER ''S=~lvB TO COI'' CAPABILITY FOR THE FOLLOWING ===
S=11 GIMBAL ACTUATOR INBOARD HARDOVER
S=I1 ENGINE FAILURES (TIME DEPENDENT)

S=IvB COLD HE SHUTOFF VALVE(S) FAILS OPEN (AFTER TWR JETT)

SWITCHOVER TO CSM GUIDANCE wWlLL BE PERFORMED FQR==

SATURN GUIDANCE REFERENCE FAILURE

RULE NUMBERS 3=4 THROUGH
3«10 ARE RESERVEDs

wisston |rev Joate  |secrion GROUP PAGE
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1TEM

3=11

3=12

3=13

t EARTH ORBIT !

CSM SEPARATION FROM THE S=1VB {WITHOUT LM EXTRACTION} WILL BE PERFORMED EARLY FOR THE FOLLOWING

SLY CONDITIONS {CONSIDERATION WILL BE GIVEN TO EXTRACTING THE LM LATER IF THE CONDITION CAN
CORRECTED)!

#S=]vVB RANGE SAFETY PROPELLANT DISPERSAL SYSTEM ARMS INADVERTENTLY AFTER INSERTION AND PRIOR
SAFING

#S=]VvB LOX TANK PRESS IS GREATER THAN 50 PSI

LOSS OF ATTITUDE CONTROL DURING T85

#S=1v8 COMMON BULKHMEAD 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 EXTRACTION) WILL BE PERFORMED FOR===

Ae S=1VB NO=GO FOR TLI

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

TLI WILL BE INHIBITED FOR===

INSUFFICIENT PROPELLANT REMAINS FOR ACHIEVING A {OEK NM APOGEE ELLIPSE
S~1vB ENGINE MAIN LOX VALVE FAILS TO CLOSE AT CUTOFF

LOSS OF ATTITUDE CONTROL

CONFIRMED ACTUATOR HARoovsé

LOSS OF ENGINE HYDRAULIC FLUID

MISALIGNMENT RATE BETWEEN THE IU AND IMU IS OUTSIDE LIMITS

UNACCEPTABLE DIFFERENCES BETWEEN CMC AND 1U PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY
INSERTION

UNACCEPTABLE DIFFERENCE BETWEEN MSFN AND IU ORBITAL DECISION PARAMETERS

BE

TO

AT
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1TEM

3=15

3~16

TLI WILL BE TERMINATED FOR ===

Ae PITCH OR YAW BODY RATES GREATER THAN 10 DEG/SEC

Be ROLL BODY RATE GREATER THAN 20 DEG/SEC

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

De OVERBURN OF 6 SECS AND VI (PGNS) EQUALS VI (PAD)

TLl WILL BE PERFORMED===

Ae A SATURN GUIDANCE REFERENCE FAILURE BY CSM TAKEOVER IN EARTH ORBIT OR DURING TLIe TLI WILL
BE PERFORMED BY MANUAL CONTROL AND CUTOFF TECHNIGUES.

Be SATURN ACCELEROMETER FAILURES USING IU COMPUTER CONTROL WITH A MANUAL CUTOFF .BASED ON TOTAL
INERTIAL VELOCITY FROM THE CMCe.

CSM SEPERATION (WITH 24 SEC RCS ASAP) FROM THE SIVB WILL BE DONE FOR THE FOLLOWING LOSSES OF
SIvB ATTITUDE CONTROL.

Ae SIVB ATTITUDE RATES GREATER THAN OR EWVAL TO 5 DEG/SECs
Be SIVB YAW ATTITUDE GREATER THAN 45 DEGe

RULES 3=17 THROUGH 3=~20
ARE RESERVEDe
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ITEM

3=21

' TDEE !

TDEE WILL NOT BE PERFORMED FOR~=-

Ae

Be

PILOTS EVALUATION OF RATES AND ATTITUDESS

THE SLV 1$ NO=GO FQOR===-

le VIOLATION OF S=~IVB BULKHEAD DELTA P LIMITS

2e

LOX TANK PRESSURE GREATER THAN 50 PSI

AND SLA CONFIGURATION NOT ACCEPTABLE.

THE FOLLOWING ACTIONS WiLL BE TAKEN FOR LOSS OF SATURN ATTITUDE CONTROL CAPABILITY=me=

Ae

Be

Co

TLI CUTOFF TO
$/C SEPARATION

FROM BOOSTER 'l
'

‘2.

14,
'

§/C SEPARATION TO
INITIATE (TB8
INITIATE)»

'le

AFTER EVASIVE BURN
INITIATE (TB8

INITIATE) 1.

RULE NUMBERS 3=23 THROUGH
329 ARE RESERVEDe

'BSE ACTION
L)

.00 NOT COMMAND YAW

*BSE ACTION

RECOMMEND SPACECRAFT
GUIDANCE TAKE OVER !

1F SPACECRAFT
SEPARATION OCCURS St
BEFORE 15 MINUTES '
COMMAND TD&E MANEUVER !
INHIBIT '

MANEUVER OR EVASIVE '
BURN INITIATE (TB8 '
INITIATE) '

COMMAND NON-PROPULSIVE'
S~IvB SAFEINGa

*BSE ACTION !
'le

IF BEFORE YAW
MANEUVER» DO NOT '
COMMAND YAW MANEUVER !

DO NOT COMMAND EVASIVE'2e

BURN (TB8 INITIATE)es !

COMMAND NON-PROPULSIVE‘
S=1VB SAFEINGs

TERMINATE ALL
FUNCTIONS INCLUDING
LOX DUMPs» ULLAGE
ENGINE BURNS» AND LH2
CONTINUOUS VENT.
ONBOARD PROGRAM WILL
ACCOMPLISH NON=-
PROPULSIVE SAFEINGe

"1e

t2e

'CREW ACTION
t

' TAKEOVER CONTROL OF SATURNs

IF SUCCESSFULs MANEUVER TO SEPARATION
ATTITUDE AND SEPARATEe CREW DISCRETION
FOR DOCKING AND LM EXTRACTIONs

EVASIVE MANEUVER WILL BE ACCOMPLISHED BY
$/Ce

IF UNSUCCESSFUL = SEPARATE FROM BOOSTER
IMMEDIATELYs CREW DISCRETION FOR
DOCKING AND LM EJECTIONe EVASIVE
MANEUVER WiLL BE ACCOMPLISHED BY $/Ce

CREW DISCRETION FOR DOCKING AND LM
EJECTION

EVASIVE MANEUVER WILL BE ACCOMPLISHED BY
K]

'CREW ACTION

| MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14|FNL | 11/1/70|MISSION RULE TO+E
: SUMMARY 3=5
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SECTION 3 MISSION RULE SUMMARY

ITEM

3=32

' TRANSLUNAR COAST

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

MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING===~
Ae TLI €/0 + 9 HRS

Be TLI C/0 + 28 HRS

Cos LCOl = 22 HRS

De LOI - 5 HRS

DURING THE LOIl BURNs THE FLIGHT CREW WILL TAKE THE FOLLOWING ACTION===

LOI ABORT MODES

MODE TIME DELTA VM TYPE ABORT
1 0 T0 33 SEC 0 TO 238 «DPS 2~HR DIRECT ABORT
33 SEC TO 1+15 238 TO 545 «DPS 30 MIN DIRECT ABORT
1+15 TO 1+39 545 TO 725 «DPS TO DEPLETION 30 MIN DIRECT
ABORT FOLLOWED BY AN APS BURN
) 2 HRS LATER
11 1439 TO 2+41 725 710 1202 «DPS 2 IMPULSE CIRCUMLUNAR ABORT
111 2+41 TO 6407 1202 TO 2986 ¢EXCUTE TEI (SPS OR DPS) AT NEXT
OPPORTUNITY OR INITIATE ALTERNATE
MISSION
Ae ALL ABORT MANEUVERS ARE MCC TARGETED EXCEPT THE DPS 30 MIN ABORT IS TAKEN FROM THE CREW
CHART «
Be CONTROL LIMITS APPLY AS FOLLOWS==e
LOI DELTA T LOI DELTA V LIMITS
Q TO 33 SEC 0 TO 238 TIGHT
33 SEC TO 3+ 20 238 TO 1513 LOOSE
3+ 20 T0¢/0 1513 70O 2986 TIGHT
NOTE

IF ANY BALL VALVE CLOSES PREMATURELY) SHUTDOWN GOOD BANK
10 SEC PRIOR TO CUTOFF FOR VERIFICATION OF THE FAILURE

RULES 3~33 THROUGH
3«37 ARE RESERVEDs

MISSION REV | DATE SECTION GROUP ' PAGE
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SECTION 3 MISSION RULE SUMMARY

R L

ITEM

3-38

3=40

! LUNAR ORBIT !

o 5 0 o e o o e 0 e

PRIOR TO UNDOCKINGs CSM MANEUVERS WILL BE SCHEDULED WHEN REQUIRED TO CORRECT THE FOLLOWING

SITUATIONS ===

A MiSS DISTANCE QVER THE LLS GREATER THAN 045 DEG OUT OF PLANE.

Be DEVIATION IN APPROACH AZIMUTH GREATER THAN +/= 2 DEGe FROM THE NOMINAL.:

Ce CURRENT PERICYNTHION ALTITUDE LESS THAN 309000 FTe

De PREDICTED ALTITUDE AT PDI IGNITION LESS THAN 305000 FTe OR GREATER THAN 70,000 FTe

(PREDICTIONS WILL BE BIASED USING EXPECTED/CALCULATED WORST CASE PROPOGATION ERRORS) o
NOTE

WHEN POSSIBLE ANY REQUIRED MANEUVERS(S) WOULD BE
SCHEDULED SHORTLY AFTER CREW WAKE=UP ON PDI DAY

DOl RESIDUALS==-

Ae

Be

TRIM PGNS X=AX1S TO WITHIN +/= 1 FPS,

1l IF A DOI OVERBURN RESULTS IN A RESIDUAL GREATER THAN 242 FPS» BUT LESS THAN
10 FPSs PITCH 180 DEGREES AND TRIM TO 1 FPS USING +X SM-RCS THRUSTERS.

24 RESIDUALS GREATER THAN 10 FPS WILL BE TRIMMED USING SPS.
3e UNDERBURNS WILL NOT BE TRIMMED.
IF EITHER THE PNGS OR EMS HAS OBVIOUSLY MALFUNCTIONEDs THE RESIDUALS INDICATED 8Y THE

REMAINING SYSTEM WiLL BE TRIMMED AND MCC WILL RELAY A STAY/NO STAY DECISION BASED ON MS3FN
DATA ANALYSISe

AT AOS AFTER DOls THE REQUIREMENT FOR THE BAILOUT MANEUVER WILL BE DETERMINED BY EVALUATION OF
THE THREE TRAJECTORY MONITORING SOURCESe THESE SOURCES = PGNSs EMS»s AND MSFN = WILL BE EXAMINED
WITH THE FOLLOWING CRITERIA=-~

As IF MSFN RADAR DATA 1S VALID AND REASONABLEs A STAY VOTE FROM MSFN IS REQUIRED TO REMAIN IN
THE LOW ORBITe
B IF MSFN RADAR DATA IS INVALID OR UNAVAILABLEs THE FOLLOWING CRITERIA APPLIES=™=
1e If THE PGNS AND EMS ARE AVAILABLEs BOTH SOURCES MUST INDICATE STAY TO REMAIN
IN THE LOW ORBITe
2e IF ONLY THE PGNS 1S AVAILABLEs IT MUST INDICATE STAY TO REMAIN IN THE LOW
ORBITe
3 IF THME EMS RESIDUAL IS TRIMMED OUE TO CREW OBSERVATION OF A PGNS
MALFUNCTIONs THE BAIL OUT MANEUVER WILL BE EXECUTED AT THE NOMINAL TIMEe
NOTEwwe

1 THE EMS VOTE 1S NO STAY IF THE EMS INDICATES A 6 FPS OVERSPEED AFTER
TRIMMING THE PGNSe

2e THE MSFN. VOTE IS NO STAY IF THE INCOMING RADAR DATA INDICATES A CLOSEST
APPROACH ALTITUDE OF EQUAL TO OR LESS THAN 140 Ne¢ MIe ABOVE THE LUNAR
TERRAINe THIS ALTITUDE CORRESPONDS TO A PERICYNTHION ALTITUDE OF 346 Ne Mle
AND DOPPLER RESIDUALS AT AQS OF =32 CYCLES PER SECONDs

MISSTON REV | DATE SECTION GROUP PAGE

APOLLO 14]FNL | 11/1/70] MISSION RULE LUNAR ORBIT
: ' SUMMARY 37
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1 ITEM
3=41
A.

Be

Ce

De

THE FOLLOWING RNDZ/RESCUE OPTIONS wILL BE VUTILIZED AS NECESSARY FOR FAILURES REQUIRING
TERMINATION OF LUNAR LANDING===

FOR FAILURES FROM CIRCULARIZATION TO CIRCULARIZATION PLUS 1 HRs EXECUTE THE POI 2ERO  ABORT
SEQUENCE +DOCKING IN ABORT 31/4 HRSe

FOR FAILURES FROM CIRCULARIZATION PLUS 1 HR TO PDIs EXECUTE THE NO PDI + 12 ABORT SEQUENCE.
DOCKING IN ABOUT 5 1/4 HRSe

ABORT DURING POWERED DESCENT WILL INSERT THE LM INTO ORBIT UTILIZING THE ONBOARD VARIABLE ABORT
TARGETINGe FOR ABORTS DURING THE FIRST 6 MINs DOCKING SHOULD OCCUR WITHIN 5 1/4 HRSs FOR ABORTS
AFTER 6 MINs DOCKING WILL OCCUR WITHIN 3 1/4 HRSe

FOR COMPLETE LM FAILURES PRIOR TO PDIs THE CSM WILL EXECUTE A FIVE IMPULSE RESCUE WITH DOCKING
IN ABORT 7 1/4 HRS FROM PDle

RULE NUMBERS 3=~42 THROUGH 3~48 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE

SUMMARY 3-8
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1TEM

o

3=49

3=50

PD1

! POWERED DESCENT PHASE !

IGNITION

THE FOLLOWING ACTION WILL BE TAKEN=w==~

le

24

AUTO ULLAGE GOOD

~ IF NO AUTO DPS IGNs» FLIGHT CREW PERFORM MANUAL DPS IGNITION
NO AUTO ULLAGE

=FLIGHT CREW BACK UP THE ULLAGE MANEUVER

=1F NO AUTO DPS IGN FLIGHT CREW WILL NO=GO PDI

POl TO LO GATE

POWERED DESCENT WILL BE ABORTED FOR THE FOLLOWING===

Ae

Bs

Coe

Ee

LR DATA 1S REQUIRED FOR LANDING = NO LR DATA BY 10 K FT = ABORTe

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

20 LR DATA ACCEPTED AND CONVERGED CONTINOUS TO P=64 = CONTINUE MISSION IF LOSS
OF LOCK OCCURS IN P=644

3e LR DATA ACCEPTED AND CONVERGED WITH SUBSEWQUENT 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 W GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANUAL LANDING IN
AGS.

(B) LR NOT REGAINED IN P=64 = ABORT.

4o LATE LR LOCKON WITH DATA BEING INCORPORATED AND CONVERGING = CONTINUE TO
P=6t4s

(A) DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSIONe
{B) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANUAL LANDING IN AGSs

PGNS ALTITUDE LESS THAN 225000 FEET AND PNGS NAVIGATION ERRORSs CONFIRMED BY MSFN OR
DOPPLER RESIDUALSs THAT CAUSE THE AGS=PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED MINUS 10
FPSs PRIOR TO LANDING RADAR ALTITUDE INCORPORATION AND CONVERGENCE (A MINUS VELOCITY
DIFFERENCE INDICATES THAT THE AGS TRAJECTORY IS LOWER THAN THE PNGS TRAJECTORY)e

PNGS NAVIGATION ERRORSs CONFIRMED BY MSFN OR DOPPLER KRESIDUALSs THAT RESULT IN THE
FOLLOWING AGS=PNGS VELOCITY DIFFERENCES===

DELYA X DOT (DOWNRANGE) GREATER THAN +/= 45 FPS
DELTA Y DOT (CROSSRANGE! GREATER THAN +/= 90 FPS
DELTA Z DOT (RADIAL) GREATER THAN +/= 35 FPS

PGNS ALTITUDE LESS THAN 189000 FEET AND PNGS NAVIGATION ERRORSs CONFIRMED BY DOPPLER BUT
NOT BY AGS» CAUSE THE MSFN=PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED MINUS 20 FPS PRIOR TO
LANDING RADAR ALTITUDE INCORPORATION AND CONVERGENCE.

PNGS NAVIGATION ERRORS CONFIRMED BY DOPPLER RESIDVALS BUT NOT BY AGSs THAT RESULT IN THE
FOLLOWING MSFN=PNGS VELOCITY ODIFFERENCES===

DELTA Y DOT (CROSSRANGE) GREATER THAN +/= 200 FPSe
DELTA Z DOT (RADIAL) GREATER THAN +/= 35 FPs,

NOTE~==RULES € AND . E ARE INDEPENDENT OF ANY TYPE OF LANDING RADAR UPDATE« FOR RULES B AND C»

SWITCHOVER TO AGS WILL BE PERFORMED

MISSION REV JDATE kECTION GROVP ) PAGE

APOLLO 14 FNL [21/1/70 [MISSION RULE POWERED DESCENT
UMMARY 3-9
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ITEM

1351

(CONTINUING)»

HIGH GATE TO TD

RULE NUMBERS 3=52 AND
3~53 ARE RESERVED.

Ga NO LANDING SITE VISIBILITY BY P64 PLUS 60 SECe

Te FATLURE TO ACHIEVE FTP BY NOMINAL TIG +31 SEC.

Ke THE FOLLOWING PNGS ALARMS===20105500214»

Le VOLATION OF THE TIME BIASED DPS ABORT BOUNDARY

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

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

(ABORT AT GTC DIVERGENCE)

Je FAILURE TO ENTER P64 WHEN TGO EQUALS 60 SECONDSe

Me NO THROTTLE RECOVERY WITHIN 40 SEC AFTER GTC EQUALS 57 PERCENT

20430920607921103901107

AN ABORT WILL NOT BE PERFORMED FOR A PNGS FAILURE AFTER A PNGS INDICATION
TARGETING CONDITIONS HAVE BEEN ACHIEVED.

21204921302921501900402

THAT

THE

HIGH GATE

MISSION

[rev

DATE

SECTION

GROUP

PAGE

APOLLO 14

FNL

11/1/70

MISSION RULE
lSUMMARY

POWERED DESCEN

-

3=10
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ITEM

-

3~54

3=55

3«56

' EVA PHASE !

GENERAL

FOR ANY MALFUNCTION ON A SCIENTIFIC TASKs A MAXIMUM OF 10 MINUTES WILL BE SPENT ON THE
CONT INGENCY PROCEDURE BEFORE THE TASK 1S ABANDONED WITH THE FOLLOWING EXCEPTIONS===

As RTG FUELING== UP TO 20 MUNUTES WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY
PROCEDURES

Be ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTION=~ UP TO 20 MINUTES WILL BE ALLOWED FOR MAKING
THE CABLE CONNECTION

Ce ALSEP ANTENNA== UP TO 30 MINUTES WILL BE ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT.

FOR EVA TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DEPLOYMENTs THE FOLLOWING PREFERRED
DEPLOYMENT INTERRUPTION POINTS WILL BE OBSERVED IF PERMITTED BY CREW SAFETY CONSIDERATIONS=«=-—

Ase ANY POINT PRIOR TO DEFUELING THE FUEL CASKe

Be AFTER FUELING THE RTGs THE ALSEP SHOULD BE CARRIED TO THE DEPLOYMENT SITEs PACKAGE NO. 1
SHOULD BE EMPLACEDs THE SUBPALLET SHOULD BE REMOVED FROM PACKAGE NOes 29 AND THE RTG CABLE
SHOULD BE INTERCONNECTEDe

Ce DEPLOYMENT MAY BE INTERRUPTED ANY POINT THEREAFTER.

IF ALSEP DEPLOYMENT IS NOT COMPLETED DURING EVA=1 AND THE TASK IS NOT ABANDONED»s THE DEPLOYMENT
WILL BE COMPLETED DURING EVA=2.

MISSION REV| DATE SECTION GROUP PAGE
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ITEM

3=57

3=58

3=59

3=60

CAMERA FRAME COUNTS WILL BE OBTAINED AT A SUFFICIENT FREWUENCY (APPROXIMATELY 30=MINUTE
INERVALS) TO ENABLE ACCURATE CORRELATION OF SAMPLES AND PHOTOS FOR SAMPLE ORIENTATIONe

LUNAR SURFACE OPERATIONS

IN ESTABLISHING THE OPERATIONAL EVA PLANs THE TRAVERSE PLANS PREPARED BEFORE LAUNCH WILL BE USED
AS BASELINES AND MODIFIED AS NECESSARY TO ACCOMMODATE THE ACTUAL LANDING POINT» RADIUS OF
OPERATIONS AND TIMELINE CONSTRAINTSs AND SPECIFICALLY INTERESTING FEATURES VISABLE TO THE CREW.

THE OPERATIONAL EVA PLAN WILL BE CONSTRAINED TO A MAXIMUM DURATION OF &4 HOURS AND 15 MINe A
MAXIMUM BSLSS OPERATIONAL RADIUS OF 3 KM AND A MAXIMUM OPS QPERATIONAL RADIUS OF 1 KM WILL BE
APPLIEDs EXTENSIONSs DETERMINED DURING THE EVA BASED ON CONSUMABLES USAGE RATES AND CREW
COMFORTs TO A MAXIMUM OF APPROXIMATELY 5 HRS MAY BE IMPLEMENTEDs PROBABLE EXTENSION POINTS wILL
BE AFTER ALSEP DEPLOYMENT (FOR EVA 1) AND AT TRAVERSE SITES FARTHEST FROM THE LM (FOR EVA 2}

THE CREW WILL HAVE PRIME RESPONSIBILITY FOR=w==
Ae SELECTION OF SAMPLES TO BE COLLECTED.

Be DECISIONS TO DEPART FROM THE OPERATIONAL EVA PLAN TO INVESTIGATE UNEXPECTED OR UNUSUAL
FEATURES.

Ce ON THE SPOT DETERMINATION OF BEST TRAVERSE PATH TO PROVIDE MOBILITY EASE.
D ON THE SPOT DETERMINATION OF ACCESSIBILITY OF FEATURES OF INTEREST.
Ee SELECTION OF A SUITABLE LOCATION FOR PERFORMING EVA COMMUNICATIONS TEST.

Fo SELECTION OF APPROPRIATE PLACES FOR MET/SOIL INTERACTION EVALUATION.

Ge SELECTION OF APPROPRIATE PLACES FOR LUNAR SURFACE CLOSEUP CAMERA PHOTOGRAPHY.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14|FNL | 11/1/70|MISSION RULE EVA PHASE
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ITEM

- -

3=61

3=62

3=63

3=64

3-65

3=66

3=67

3-68

3=69

3=71

GROUND INITIATED CHANGES TO THE OPERATIONAL EVA PLAN WILL BE LIMITEDe THE FOLLOWING CONDITIONS
WILL BE DEEMED REASONABLE CAUSES FOR GROUND INITIATED CHANGESs

A UNEXPECTED FEATURES OF SIGNIFICANT SCIENTIFIC INTEREST REPORTED BY THE CREW.

Be CONSUMABLES CONSUMPTION RATES OR OTHER CONDITIONS NECESSITATE CURTAILMENT OR TERMINATION OF
EVA.

Ce CONSUMABLES CONSUMPTION RATES PERMIT EXTENSION OF EVAs

De ENCOUNTERED OR PROJECTED INABILITY TO ACCOMPLISH SPECIFIC TASKS IN THE OPERATIONAL EVA
PLAN

ONE-MAN EVA'S WILL BE ALLOWED FOR COMPLETION OF THE FOLLOWING ACTIVITIES WITHIN TIME
CONSTRAINTSs IN PRIORITY ORDER===

As ABORTED EVA TERMINATION TASKSs

Be CONTINGENCY SAMPLE COLLECTION.

Ce ALSEP DEPLOYMENT AND ACTIVATION .
De COLLECTING SELECTED SAMPLES,

Ee LRRR DEPLOYMENTe

Fe COMPREHENSIVE SAMPLE COLLECTION

Ge OTHER TASKS WITHIN THE CAPABILITY OF A SINGLE CREWMANS
FOR ONE=MAN EVA'S THE RADIUS OF OPERATIONS WILL BE LIMITED TO 300 METERS FROM THE LMe

FOR SITUATIONS REQUIRING DELETIONS OF TASKS 7O MAKE UP TIMELINE LAGS» THE FOLLOWING TASKS IN THE
LISTED ORDER WILL BE CONSIDERED FOR DELETION===

T8D

THE COLOR TV CAMERA WILL NOT BE POINTED SUCH THAT THE SUN WILL BE IN THE FIELD OF VIEWe THE
CAMERA MAY BE POINTED NEAR THE SUNs HOWEVERs IF OBJECTIONABLE FLARE OCCURSs THE GROUND WILL
REQUEST THE CAMERA TO BE MOVED.

THE GROUND wlLL MONITOR THE TV PICTURE AND RECOMMEND CAMERA MOVEMENT TO PREVENT IRREVERSIBLE
VIDICON TUBE BURNS FROM REFLECTIVE OBJECTS.

BETWEEN EVA'S THE TV CAMERA WILL BE LOCATED IN THE SUN AND OPERATING TO MINIMIZE THE POSSIBILITY
OF FREEZING

DELETED

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

DELETED

WHEN A BRIGHT OBJECT WITH A CONTRASTING DARK BACKGROUND IS IN THE FIELD OF VIEW THE GROUND WILL
RECOMMEND AN ALC SWITCH SETTING TO GET THE BEST PICTUREe THE ALC~PEAK WILL GIVE THE BEST PICTURE
OF THE BRIGHT OBJECT AND THE ALC-AVERAGE WILL GIVE THE BEST PICTURE OF THE DARK BACKGROUND.

RULES 3=72 THROUGH
3=79 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

3~80

3«81

As

Co

As

Be

ASCENT

! ASCENT ¢

- 0 o e 2

GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR ===

la

2e

3

THE FOLLOWING PGNS ALARMS==«201054002149 20430920607 21103901107
21204521302 AND 21501,

PGNS NAVIGATION ERRORSs DURING ASCENT OR FOLLOWING DESCENT ABORTs THAT
RESULT IN ANY OF THE FOLLOWING CONDITIONS===-

(A) AGS PREDICTED HP AT INSERTION LESS THAN 40000 FT
{B) AGS PREDICTED HA AT INSERTION GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES.

(C) AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN 1le0 DEGe (DESCENT ABORT CASE OR
COELLIPTIC SEQ RNDZ) GREATER THAN 0e5 DEGs (SHORT RNDZ)

CONFIRMED PNGS NAVIGATION ERRORS THAT RESULT IN THE FOLLOWING MSFN PNGS
VELOCITY DIFFERENCES
(A) DELTA vX (DOWN RANGE) GREATER THAN +/=24FPS

(B) DELTA VY (CROSS RANGE) GREATER THAN +/=~90FPS (COELLIPTIC SEWe RNDZ) GREATER THAN
+/=45FPS (SHORT RNDZ)

(C) DELTA VZ (RADIAL) GREATER THAN +/=37FPS

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

DURING ASCENTs THE AGS WILL BE DECLARED NO=GO IF CONFIRMED AGS NAVIGATION ERRORS RESULT

INme-

ls PGNS PREDICTED INSERTION HP LESS THAN 304000 FTe

20 PGNS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NMe

ED PGNS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 140 DEGREEe (COELLIPTIC

SEQe RNDZ) GREATER THAN 045 DEG {(SHORT RNDZ)

REQUIREMENTS TO COMMIT TO THE SHORT RNDZ

PRIOR TO Hb THE FOLLOWING IS REQUIREDe

le
2.
3
4o
AT
1e

2e

be
Se

-1}

ONE OPERATIONAL LM GUIDANCE SYSTEM
WEDGE ANGLE AT LIFT=OFF LESS THAN +5 DEGe
LM RCS REDLINES MUST NOT HAVE BEEN VIOLATED

NO VIOLATION UF THE NAVIGATION REQUIREMENTS (REFERENCE MATRIX Pe3=I5

INSERTION (PRE=TWEAK) THE FOLLOWING IS REQUIRED

LM 3 AXIS ATTITUDE CONTROL

LM X AXIS TRANSLATION CAPABILITY

LM RCS DELTA vV FOR TWEAK AND ATTITUDE CONTROL

TWEAK DELTA Vv LESS THAN 60 FPS

POST TWEAK HP GREATER THAN 5 Ne Mle

NO VIOLATION OR THE NAVIGATION REQUIREMENTS (REFERENCE MATRIX Pe3=I5

(NOTE: WITH THE EXCEPTION OF COMPUTERS» NO ONBOARD NAVIGATION SYSTEMS ARE
VERIFIED AFTER LIFT=OFF)

MISSION lREV DATE SECTION GROUP PAGE
APOLLO 14 |FNL | 11/71/70 MISSION RULE ASCENT
SUMMARY 3=14




ACCEPTABLE COMBINATIONS OF G&N SYSTEMS NEEDED FOR SHORT RDZ

Sl-€d

COMPUTERS (G+N) RR VHF OPTICS/LITES
TAPE- LM ACCEPTABLE
Lc | Aea | cuc | RR[mMETER| L&) vur VHE/ HE ) cons | G | cone | (¥ | sxT | comBinaTiONS
/RR OF NAV TECH
R R R R R R R R~ 1. PGNCSHRR
1 2 1 1 2 2 2 2 2. AGS+VHF
R R R R R R 1. PGNCS+RR
1 2 1 1 2 2} 2.GNCSTSXT
R R R R REFLECT- 1.PGNCSHRR
Ry ) R, 1 2 2 R | Suer| ®2) 2. GNCSHVHF
R R R 1.AGSHRR
1 2 | R | Ry 2 | Ra | 2.GNCs+sxT
R REFLECT- 1.AGStRR
f1 R2 ! 1 R2 R2 R Neouear | R 157 GncsviE
1. AGS+VHF
R
Ry R2 R Ry | Ra 1 Ry | Ry |2.GNCS+SXT
1. R indicates that the system is required for the NAV technique to be available.
2. The numbers indicate which technique the system is required for.
3. The acceptable combinations of NAV techniques maintain two independent NAV methods.
4., Sextant or COAS is adequate for () cases.

INSTRUCTION: Mark through the failed systems (columns); then mark through the cases
(rows) containing the failed systems. If one or more cases remain, short
RDZ is GO.
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ITEM}

TRANSEARTH COAST

3~82 TRANSEARTH MCC WILL BE TARGETED TO ACHIEVE ENTRY CONDITIONS AS FOLLOWS==-

Ae IF VEl GREATER THAN 31000 FPS OR GEN NO GOs» USE STEEP TARGET LINEs

Be 1F VEI LESS THAN 31000 FPS AND G&N GOs» USE SHALLOW TARGET LINEs

Ce TRANSEARTH MIDCOURSE CORRECTON NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING===
le TEl + 15 HRS
2e EI - 22 HRS
3 EIl = 3 HRS

3=-83 TRANSEARTH MCC PHILOSOPHY

Ae TEC MCC WILL NOT USE LANDING POINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTABLES
Be IF GAMMA EI 1S OUTSIDE THE ENTRY CORRIDORs EXECUTE MCC ASAP (EXCEPT===MCC 5)

Ce MCC GREATER THAN MINIMUM IMPULSE CAPABILITY WILL USE THE SPS IF PRACTICAL.

3-84 | RESERVED

MISSION REV| DATE SECTION GROUP PAGE
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UMMARY

ITEM

3~85

3-86

MANEUVERS

THE FOLLOWING GUIDELINES WIiLtL APPLY TO LM MANEUVERS=~=

1

20

3

THE FOLLOWING TABLE»

TRIMMING

Ao DESCENT ABORTS/ASCENT = REAL TIME CALLOUT
Be ALL RENDEZVOUS MANEUVERS WILL BE NULLED.

Ce DOCKED DPS MANEUVERS WILL NOT BE TRIMMED.

ALTERNATE MISSION DOCKED DPS MANEUVERS WILL BE
THE FOLLOWING LIMITS~w==

Ae ATTITUDE RATES = 10 DEGe/SECs
Be ATTITUDE ERRORS = 10 DEG.
Ce ATTITUDE EXCURSIONS = 10 DEGs

ALTERNATE MISSION DOCKED DPS MANEUVERS WILL BE
CRITERIAww=

COMPLETED VIA AGS TAKEOVER FOR VIOLATION OF

TERMINATED AFTER VIOLATION OF THESE OVERBURN

As DPS LOI = 10 SEC AND DELTA V AGS GREATER THAN 10 FPSe
Be DPS TEI = 10 SEC AND DELTA V AGS GREATER THAN 2 FPSs
Ce DPS LOI ABORTS = 10 SEC AND DELTA V AGS GREATER THAN 2 FPSe

NOTE==e= A CMC DELTA V OF 2 FPS (OVERSPEED
VALID CUE FOR SHUTDOWN.

) AND 10 SEC OVERBURN IS ALSO A

INCLUDING NOTES AND REFERENCES» SUMMARIZES THE TAKEOVER» RESTARTs SHUTDOWN)S

TRIMMING REQUIREMENTSs AND SPS ENGINE LIMITS FOR ALL SPS MANEUVERS.

RULE NUMBERS 3=87 THROUGH
3-89 ARE RESERVEDs

MISSION REV{ DATE SECTION

GROVP PAGE

APOLLO 14] FNL| 11/1/70] MISSTON RULE

SUMMARY

MANEWERS
=17




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 ~ MISSION RULE SUMMARY

‘ ENGINE LIMITS RATES/ERRORS F MANUAL |  OVERBURN EARLY C/0 RCS
MANEUVER TNAIBIT | TERMINATE | TAKEOVER | ACTIGN | START | SHUTDOWN RESTART TRIM
ACTION |  CRITERIA CRITERIA GUIDELINES
MODE 111 NONE ERRATIC ENG |  5/5 COMPLETE | START e Hp > 40 N/A
Hp < 100 IF GEN
MODE 1V NONE ERRATIC ENG |  5/5 COMPLETE | START e G0 AVTG > 60 OR N/A
C/0 > 6 SEC EARLY
Hp < 100 IF GEN
APOGEE KICK NONE ERRATIC ENG [  5/5 COMPLETE | START e GO AVTG > 60 OR N/A
C/0 > 6 SEC EARLY
TLC McC it | Tieu 10/10 | TERMINATE |DELAY | 1 sEC No X =080
Lot TIGHT START NO
a. MODE 1 _
0°T0 33 SEC TIGHT 10/10 | COMPLETE ves
BT LOOSE 10/10 | COMPLETE YES
b LOOSE 10/10 | coMPLETE YES
b. MOE 11 LOOSE 10/10 | CcoMPLETE YES
. MODE 111
2+ 41 70
34+ 20 LOOSE 10/10 | COMPLETE vES
3 4 20 TO C/0 TIGHT? 10/10 | COMPLETE 10 SEC tgo > 0 AND GEN
001 TieHrd | TIGHTL 10/10 TERMINATE | DELAY | BT NO X = 1.0
CIRC TGNt | TeHr 10/10 | versvate | oetay | 1 sec No Xl
RESCUE LOOSE | LOOSE 10/10 | COMPLETE | START | 1 SEC AV TGO > 12 ALL = 0.2
LoPC TIGHT | TIGHT 10/10 | TERMINATE| DELAY | 1 SEC NO N
: 2 SEC AND | C/0 > 3 SEC EARLY | X AND Z
TEL (GEN) NONE | NOnE 10710 | coverere |oeay | £ °FC G| D870 SFE S X80
VG > 50 OR C/0
TEL (5€S) NONE | NONE 10/10 | COMPLETE | START | 2 Sec e e s No
TEC McC
. 1 SEC AND i
o CORRIDOR Loose’ | Loose 10710 | cowete |oetar | AL G NO X = 0.2
b. IP CONTROL TIGHT | TIGHT 10710 | TeRMNATE | oELaY | 1 SEC GNP No xaoz
€/0 > 10 SEC
TLC ABORT TIGHT | LoOSE 10/10 | cowpLeTe | start | L0 SEC A prpiy anp ave NO
avg = -70 | AR
N 1 SEC AND [ AV TO GO > 30 AND _
EARTH DECRB L00s€d | LOOSE /10 | copiere | sTarr | 3580 G 1 87T 502 PR aie | AL = 0.2

TIGHT LIMITS: Fuel/Ox AP > 20 and low P,s either prop tank press < 160 psi and low P P < 80 or decays 10 psi:
inhibit burn for any leak in He or prop tank., O < GNeA(B) < 400 psi: certain burns may be allowed with He tank
leak if blowdown AV exceeds remaining mission requirements.r
LOOSE LIMITS: Pc < T0 psi and other cues; either prop tank < 115 psi and low Pc; erratic engine (popping, vibration,

ete.)?
NOTES: a.

b.

MCC), ¢

only if X <2
Ce
d.

fps

See Rule 5~131

Both .prap tank pressures > 140;
one GN, tank press > 400 T SM~RCS

Trim X to 1.0 fps
Trim all MCC (except MCC4)

deorbit 1s available,

See Rule 5~27

by mission circumstance.

8
h.

See Rule 5-3

If indication of ball valve fail, shut down
good bank 10 sec prior to nominal cutoff to

verify indication.

i.

failure.

If indication of ball valve failure inhibit durn,
or if thrusting, shut down good bank to verify
If thrusting continues, re~enable good

bank. F&6r DOI apply only when bringing second
bank on line.

Some limits may be downgraded if warrsnted

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14 |FNL | 11/1/70 |MISSION RULE MANEUVERS
SUMMARY 3-18
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SATURN LAUNCH VEHICLE GO/NO-GO CRITERIA
11/1/70)

CONDITION

LAUNCH

ABORT/SEPARATION

S-1/S-IVB EARLY STAGE

GUIDANCE TAKEOVER

RESTART/TLI INHIBIT

EARTH PARKING ORBIT

RESTART/TLI TERMINATE

S-IC LOSS OF THRUST

£ On ORE ENE) PRIOR TO TBI +2:00 - ABORT NO
QBALL + 5° ATT ERROR MANUAL ABORT
49/SEC P AND Y, 20°/SEC R AUTO ABORT TO 2 + 00
10°/SEC P AND Y, 20°/SEC R MANUAL ABORT AFTER 2 + 00 TLI TERMINATE
m ATTEMPT S,C CONTROL DURING TB6 T0 TB6 TLI TERM DURING BURN
LOSS OF ATTITUDE CONTROL ABORT (LAUNCH) No TB5 AND TB7 TO TB7 + 15 MIN +9 MIN 20 SEC CREW OPTION AFTER TB7 + 15
INERTIAL ATTITUDE B
REFERENCE FAIL LAUNCH, EPO TLI
S-I1 FROM S-IVB TO CO! TILL
I | 0SS OF THRUST (2 ENG).
S OF TH TB3 + 4 MIN 40 SEC
LOSS OF THRUST (3 OR MORE ENG)
ABORT IF PRIOR TO S-IVB TO COI ABORT AFTER S-IVB TO COI
AFTER S-IVB T0 COI AND BEFO
ACTUATOR HARDOVER INBOARD | PRIOR TO S-IVB TO COI - ABORT i é",?, T o ee ORE
2ND PLANE SEPARATION FAIL BEFORE TB3 + 66 SEC - ABORT
S-IvB

=== L0SS OF THRUST

PRIOR TO EPO - SEPARATE

LOSS OF HYDRAULIC FLUID
PRIOR TO START

INHIBIT START

COLD HE FAIL OPEN

ABORT BEFORE TWR JETT

INSUFFICIENT PROPELLANT

LOX VLV FAILS TO CLOSE
AT 1ST C/0

DESTRUCT SYSTEM ARMS
INADVERTANTLY

SEP TO 7000 FT MINIMUM

FU/OX BULKHEAD AP
EXCEEDS LIMITS

AFTER TWR JETT

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

START BOTTLE PRESS QUTSIDE
RESTART LIMITS

SEP >1800 PSIA

INKIBIT TLI DURING TB5 AND TB6

INHIBIT RESTART

INHIBIT RESTART

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

SEP >1800 PSIA

LOX CHILLDOWN FAIL FOR LOX LEAD >20 SEC - INHIBIT

BEFORE TB6 + 9M 10S

S-IVB ACTUATOR HARDOVER (AUX PUMP OP)

NO START

LEGEND: NO REQUIREMENT
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CSM EECOM GO CRITERIA
11/1/70

BASED ON AMOUNT OF WATER AVAILABLE , CONSIDERATION WILL BE GIVEN
TO CONTINUING THE MISSION WiTH SECONDARY RADIATORS AND PRIMARY

EVAPORATORS

@ LM DESCENT STAGE WILL BE RETAINED FOR TE! iF CONDITION NOT MET
IF ONE MAIN REG HAS FAILED OPEN AND THE OTHER !S FUNCTIONING

NORMALLY, TLI WILL BE PERFORMED
@ NO REQUIREMENT IF SOURCE OF ACTIVATION CAN BE ISOLATED

@ MUST HAVE E{THER PRIMARY OR SECONDARY SYSTEM COMPOSED OF
FUNCTIONING LOOP AND CORRESPONDING RADIATORS

BASED ON FAILURE MODE, CONSIDERATION Wil.L BE GIVEN TO CONTINUING

WITH TWO REMAINING

EARTH ORBIT TLe UNDOCK peseeNT LUNAR STAY TR booK
Loypor| AND | CIRC FDI | PAST |PASTT (PoST

soosr | to | ™Y [ meE | ST |versor SEP POU gt | 1 |ssuss RNDZ) .
ECS
CABIN INTEGRITY [<—(@-CABIN INTEGRITY CABIN INTEGRITY 2 CABIN INTEGRITY —
NO FIRE OR SMOKE IN CABIN |<—NO F OR S IN CABIN <———— NO FIRE OR SMOKE IN CABIN ———(2> NO F OR S IN CAB—
NO 02 MANIFOLD LEAKS [0 07 LEAKS [«——10 02 MANIFOLD LEAKS MANEC2 | Eax ©
MAIN 02 REGULATORS 4—@\-1 oF 2—-){ BOTH(®) <— } 10F 2 10F2 b
ECS COOLANT LOOPS 1 0F 2(] BOTH BOTH —> PRIMARY 3 10F2(3) PRIMARY M
ECS RADIATORS 10F 2(5) BOTH BOTH —>«—(D—D- PRINARY ~D4—D> 10F2(3) PRIMARY(D N
ECS GLYCOL EVAPS '[\)'
SUIT INTEGRITY Sl (73 s: T
NO GLYCOL LEAK NO LEAK NO GLYCOL LEAK [<—NO GLY LEAK—A
NO EXCESS CAB HUMIDITY [ NO HUMID ——NO EXCESSIVE CABIN HUMIDITY ——(2) NO HUMID ——— P
POTABLE H20 TANK POT POT f
WASTE H20 TANK !
SUIT COMPRESSORS 7%~ LOF 2 (12] BOTH -« 10F 2 12 12)( D 12—+ 1 0F 2 (12 &
SUIT CIRCUIT (79— SUIT CIRCUIT SUIT CIRCUIT 0) [<——surT ciRCUIT —E
OVBD DUMPS <—10F 2 —> 10F 2 > 10F2 E
CRYO r—'
0, TANKS 10F3 | ALL 10—10—10- AL Go—00—1o 10 ALL 0] 20F3
Ho TANKS 10F2 | BOTH BOTH -~ BOTH 10F 2
EPS | A
FUEL CELLS ép 0 ]20r3] ALt & ——B&——O)— ALL ~@——(&)—F—B—> o+ ALL—@-—](_) 20F3 (1)
AUX BATTERIES 1jo L T8O
ENTRY BATTERIES TT5 {203 AL O——©—FHO—ALL—O——BO——6 ~<~—®+—ALL—@®— 0 —

} n -

MAIN BUSES 10F 2 |«—-BOTH BOTH 2 BOTH 1
BATTERY BUSES 10F 2 |«—BOTH < BOTH @— —BOTH 4
AC BUSES ~<——80TH BOTH @ BOTH
BAT RELAY BUSES Refﬁg{sus > BAT RELAY BUS T BAT RELAY BUS —
INVERTERS ~—20F 3 20F 3 2 [<———2 0F 3——
AC A (1 AND 2) 10F 2 f«——BOTH BOTH ~(2)—» +—BOTH
DOCKING
DOCKING LATCHES 9 0F 12
GNp BOTTLES 20F4(8
SEQ
SMJC NOT ACTIVATED DM@ @Y 1@
SEQUENTIAL SYSTEMS BOTH BOTH

MUST HAVE CABIN INTEGRITY OR SUIT LOOP CAPABLE OF SUPPORTING

LIFE. ITEMS MARKED BY * ARE REQUIRED TO MAINTAIN SUIT LOOP

e BASED ON FAILUTE MODE, CONSIDERATION WILL BE GIVEN TO UN-
DOCKING WITH ONE GN, BOTTLE REMAINING {N AN OPERABLE SYSTEM

@ MODE I AND Il REGIONS ONLY, 0 THEREAFTER

LEGEND:

CONSIDERATION WILL BE GIVEN TO CONTINUING AFTER LOSS OF A
TANK IF OTHER 2 TANKS MEET REDLINE CRITERIA

BASED ON FAILURE MODE CONSIDERATION WILL BE GIVEN TO JETT

LM WITH 1 REMAINING

@ 1 OF 2 SUIT COMPRESSORS OR VACUUM CLEANER

NO REQUIREMENTS

NOTE: A, T, NO STAY

CONDITIONS
+ NONE
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CSM GNC GO CRITERIA

11/1/70)
40 0.5 EARTH ORBIT TLC BEFO R R ) | UNDOCK | CIRC | POWERED DESCENT LUNAR STAY ('S%’?fz) Dok
TEM B00ST L oee | R v Lot N e POl 109 PR | eses | Do | e
GNCS/SCS
DEORBIT CAPABILITY g
AUTO ATTITUDE CONTROL 3-AXIS . 2°AX1S | 3- LIS
RATE DAMPING 3-AXIS 2AXIS | 3918
DIRECT RCS 3-AXIS 2-AXIS [ 3-NTS |
BMAGS P,Y 10F 2 ——
BMAGS R
FDAI 10F 2
THC THC
RHC 10F 2 —
EMS
cMC cme
1SS 55
0SS <———055 OR VHF————>
OPTICS DAC 0-DAC ——
NO SOLENOID DR GND
TVC SERVO LOOP REFER BOTH — .
DSKY TO MR 1 0F 2 < 10F 2 o= 10F2
3-30 } =
SPS | cP)
FU/OX TANK (W/0 LEAK) FU/OX TANK FU/0X TNK——— [, —»
GN2 TANK W/0 LEAK) BOTH BOTH—§—>=
BALL VALVE BANK BOTH -
FEEDLINE TEMP >40° F >40° -3
FU/OX AP < 20 PSI <20
FLANGE TEMP <480° F 480
Pc >70 PSI >70

ULLAGE CAPABILITY

HE TANK (W/0 LEAK)

SM RCS

HE TANK (W/0 LEAK) > s0ra
NO LEAK BELOW 1S0 VLV > aora
PKG TEMP >55° ST 50ra
THRUSTERS @
CM RCS
HE TANK (W/0 LEAK) BOTH H | ONE
MANIFOLD (W/0 LEAK) BOTH H | OnE
NOT ARMED NOT ARMED L el
)
O o 5o (onE LR A 1 No sTav conimions LEGEND NO REQUIREMENT
MAY BE DEGRADED} « NONE

(2) MUST HAVE SUFFICIENT ULLAGE FOR
DEORBIT

() ASSUME LM CAN PROVIDE A GOOD
ALIGNMENT
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LM TELMU GO CRITERIA

©)

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

A SHORT ON E{THER AN ASCENT OR DESC ENT FEEDER WILL BE CONSIDERED
LOSS OF A BUS AND THUS REQUIRE AN ABORT

@QLE® ©

A SHORTED DC FEEDER WILL ALWAYS BE REASON FOR ABORTING THE LANDING MISSION. ONE OPEN
DESCENT FEEDER WILL NOT BE REASON FOR ABORTING THE LANDING MISSION

FUNCTIONAL CAPABILITY ONLY - SEE REDLINES FOR CONSUMABLES REQUIREMENTS
DO NOT DEPRESS CABIN

ABORT FOR ARMED SYSTEM THAT CAN NOT BE DEARMED
CONSIDERATION WILL BE GIVEN TO CONTINUING DESCENT UNTIL THE SHORTER RDZ {S ACHIEVED AND THEN ABORT 2. T, NO STAY CONDITIONS:

11/1/70
POWERED DESCENT LUNAR STAY ,RLEN’I"[:\%ZT‘I’OUS
GO/NO-GO , VE
UNDOCK CIRC : DOCKING
ITEM PDI Pg'DITO PDI +5:30 | LO GATE | STAY 2-MAN | 1-MAN | oo onu o) rpr
$30T| TOLOGATE| TOT/D | W/OEVA| EVA EVA
PYRO
1. PYRO SYSTEMS ok — BOTH ><—— BOTH ©) > BOTH >
ELECTRICAL
1. CORAND LMPBUS (1) |=— BOTH »|<—— BOTH > 10F 2 >
2. DC FEEDERS | DESCENT f«— BOTH >l — >
D @ 5| ASCENT [«—BOTH >l<— BOTH
3. BATTERIES (3)| DESCENT [<— 2 OF 4 »|e—— 2 OF 4
wikk[ ASCENT [<—BOTH >|€— BOTH >
4. INVERTERS l«—10F 2 >la—10F 2
5. AC BUSES —BUS A ><BUS A OR B
ENVIRONMENTAL
1. SUIT/CABIN INTEGRITY  |[<=ang%HAam > anD CAB I SUIT  {=SUIT AND CABIN
2. SUIT FANS Fok le— 1 OF 2 >!— 1 OF 2 1 OF 2 o
3. 02 DEMAND REGS Xl 10F2 > n P
4. H,0 SEPARATORS — 10F 2 le— 10F2 10F2
2 sedece H,0 SEPARATORS > |H,O SEPARATORS H.,0 SEPS
Stk 2 2 2
e— —_—_— ]
5. 0, TANKS (3)| DESCENT 5DESCENT; - 6 2 0F 3 DESCENT
werk [ ASCENT e 1 OF 2 —————y!
6.COOLANT PRIMARY | BoTH | ® LoF 2 B SoTH
LOOPS sk ISECONDARY | T
7. H,0 FEED PATHS - BOTH— >1<(6)1 OF 2 - BOTH
L)
I [ -«
5. 1,0 anks O|_PESCENT DESCENT, :@ ) or 3 DES
wok|  ASCENT  |———— 1 OF 2 =] 1 0F 2
9. NO FIRE, SMOKE OR — P
GLYCOL IN SUIT OR CABIN [ C !

LEGEND:

s+t RETAIN DESCENT STAGE ALAP
NO REQUIREMENT

NOTE:

1. T1 NO STAY CONDITIONS:
* LOSS OF 1 ASC BATT

+ LOSS OF BOTH COOLANT LOOPS

* NONE



LM CONTROL GO CR!TERIA

5. T/D 40 SEC OF 57% GTC

6. VHF RNG/CSM OPTICS

7. RR

8. AOT

9. LR

10. DPS AUTO ON
11, REDNTAPSON ()

12. P&R GDA TRIM

NO IMPi}

T CONSTRAINTS

11/1/70
PDI+5+30| HI GATE LM ACT RNDZ
PDI TO LO GATE | STAY 2 MAN 1 MAN
ITEM UNDOCKING CIRC PDI T0 TO DOCKING
£DI +5+30 TOTD | w/oEVA EVA A
HIGATE | L0 GATE / Ev CSI/CDH l TPYTPF
GNC 5
I i 1 1 «— PGNS o [«—PGNS
e e
1.GUD PGNS o
STEER [ AGS - AGS—»] 4Acs
2.3-AXIS BGNS RATE CMD ® [«—pans
ATT OR PGNS AUTO
CONT BOTH R !
AGS RATE CMD ’
GS O] AGS ———>
4, FDAI-ATT/RATES/ERR CREW OPTION

13, MANTHTL (7) (1 TTCA)

10F 2 ]

14, AUTO THTL

DPS

FU OR OX INLET/
“ ULLAGE PRESS PSI

2. AP OX AND FU

3. PROP TEMP >50°<90°

4, PROPAT <10°F

5. PROP QTY >LOW LEVEL/2%

6. FTP BLOWDOWN CAPABILITY

31% PQGS.

0]

7. FU/0X PQGS AQ <13%

8. 357 EROSION EXCEEDED

9. NO VENT 0X

>150 LB 0X EACH TANK

[

APS

0 PROP/HE [
1 AND gEgﬁNDAMT PRESS PATHS

IMMEDIATE LIFTOFF

2. FU/OX INLET PRESS >62 & <220

3. FU/OX AP (EITHER HIGH) <90

4. PROP TEMP >50° & < 90°

APS NOT REQ
FOR RNDZ

5. PROP AT < 10° F

6, NO IMPINGEMENT LIMITS EXCEEDEI

1

7.NO PAIR ISOLATED

T
L
1

@ AGS RATE CMD MAY CONSIST OF 2 AXIS RATE CMD AND ONE DIRECT, | .E. ONE RATE GYRQ FAILED
@ FOR SINGLE CONTROL MODE LANDING IS CREW OPTION
@ <150 LB CASE WILL BE EVALUATED PRIOR TO T3

@ MSFN WILL EVALUATE CAPABILITY TO LAND WITH RESPECT TO PROPELLANT REMAINING

@ MANUAL IS MANDATORY PLUS EITHER PNGS AUTO OR AGS AUTO

@ LOSS OF PGNS GUID STEERING IS ACCEPTABLE PROVIDED RDNT 3-AXIS ATT CONTROL

@ WORK AROUND PROCEDURE EXISTS FOR MAXIMUM THRUST

NO AUTO ULLAGE PLUS NO AUTO

START - PDI NO GO

LEGEND:

RCS
1. RCS LEAKS [0 HE/PROP LEAKS — \ A EK Bol At Ve NO PROP LEﬁksi
2. FU/OX MANIF PRESS > 100 A AND B A OR B
3. PROP TEMP (>80°F <100°F) A AND B AORB
4. 3-AXIS ATT CONTROL [<——REDUNDANT I 3-AXI
5. 3-AXIS TRANSLATION 3-AXIS +X < 1-AX1S ——>l3-AXISm

NOTE

1.7, NO STAY CONDITIONS:
< APS PROP

LEAK
* RCS PROP LEAK (BOTH SYS}

2.7, NO STAY CONDITIONS
* APS PROP LEAK
« RCS LEAK (BOTH SYS)



YI-¢

FCD 5-69.25.58 COMMUNICATIONS/;NSTRUMENTATION GO CRITERIA

. USB 2-WAY VOICE COMM
VHF COMM LM/CSM

VHF COMM LM/EVA

VHF COMM EVA/EVA
MSFN/EVA VOICE

CRITICAL INSTRUMENTATION
LM TELEMETRY - o . .

CSM TELEMETRY - : HBR OR LBR HBR OR LBR

(D VHE IS ACCEPTABLE
(@ CSMRELAY TO LM IS ACCEPTABLE

@ LM RELAY TQ CSM IS ACCEPTABLE

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

(5) CSM COMM IS REQUIRED FOR DOI

HBR OR LBR

LM AND CSM

LBR OR HBR :

HBR OR LBR—>

LEGEND: NO REQUIREMENT

11/1/70
' LUNAR ORBIT LUNAR POST
ARTH ORBi T UNDOGKING | CIRC POWERED DESCENT LUNAR STAY RENDEZVOUS
GO/NO-GO EART ' e (BEFQRE UNDOCKING) LM ACTIVE POgI%BRIEND DOCK
ITEM CONT | CONT CONT CONT | CONT | NOMINAL PDI TO {PDI+5 TO[LO GATE| STAY | 2-MAN [ 1-MAN CONT LM
BoosT | E.0. | TY | TR&E | T | LOI Lol |L.o./00L] MISSION PDI | pDl +5 JLOGATE| T0 T/0 [w/0 EVA| EVA | EvA |CSVEDHITPITPEL o JETT
M csMm
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.EMU GO CRITERIA

(11/1/70)
CIRC POWERED DESCENT LUNAR STAY (2)
GO/NO-GO UNDOCKING —
ITEM . l;DDl'I_g 4{’30(;#50 LOGATE| STAY | 2-MAN [ 1-MAN
30" |6 GaTE| TO T/D [W/0 EVA| EVA EVA
CRITICAL INSTRUMENTATION i ~ EMU ——]
LCG/LTL COOLANT LOOP , ' 20F2 | 10F2
FEEDWATER SUPPLY 20F2 | 10F2
PRIMARY 02 SUPPLY(S) —1 20F2 | 10F2
PLSS 02 PRESSURE REG(S) |{20F2 J10F2
PLSS FAN(S) 20F2 [10F2
PLSS BATTERY(S) 20F2 |10F2
EMU PRESSURE INTEGRITY 20F2 |10F2
OPS 02 BOTTLE(S) 1)— 20F2 |10F2
OPS PRESSURE REG(S) 20F2 |10F2
CONTAMINATION CONTROL 20F2 [10F2
BSLSS 3
(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 OPS GO/NO-GO
CRITERIA AS DEFINED IN RULE 3-103, A CHECK OF POS PRESSURE WILL BE MADE ON A
PLSS TO FULFILL THE RQMT FOR TWO LIFE-SUPPORT UNITS _‘

@ SUFFICIENT PLSS AND/OR OPS CONSUMABLES WILL BE RETAINED AT LM LIFTOFF TO
SUPPORT A 30 MINUTE CEVA

(3) REQUIRED FOR TRAVERSE DISTANCE GREATER THAN 1LKM FROM THE LM



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 3 = MISSION RULE SUMMARY = CONTINUED

ITEM

3-90

3-91

SPS

' CONSUMABLES

Ae AFTER TDGE AND THE FIRST DOCKED SPS MCCs THE DELTA V REQUIRED
MISSION 1S 5500 FPS (CSM UNDOCKED CAPABILITY).

Be THE DELTA V REQUIRED FOR LOI GO Is LOI
(TEI AND TEC MCC'S)e

(FUNCTION OF LAUNCH DAY AND

Ce THE DELTA V REQUIRED FOR GO FOR UNDOCKING 1S 4295 FPSe THIS DELTA V INCLUDES=w=

700 FPSs

LM RESCUE

75 FPSs CIRC

360 FPS»

3500 FPSy TEIL

160 FPSs 3 SIGMA MCC BASED ON SCS CONTROLLED TEI

4295 FPs
SM RCS

Ae THE

(1)

(2)

(3)

(4)

(5)

(6}

-7

LOPCI

(APPROXIMATELY 91 HR RETURN)

CSM RESCUE REDLINE INCLUDES==~

NOMINAL USAGE FROM LAUNCH TO CSM CIRCULARIZATION BURNs

ATTITUDE HOLD FROM CIRCULARIZATION BURN TO LM LIFTOFF
PERIOD IS LOPC 1 ULLAGE AND DAMPING) .

RESCUE ALLOWANCE INCLUDING NOMINAL RENDEZVOUS BUDGETs THREE 10-=SECOND 4=JET
ULLAGESs AND CSM ACTIVE BRAKING.

TWO REVS ATTITUDE HCLD PLUS TEIX

7 FPS MCC (1 SIGMA GeEN TE1 CUTOFF).

PTC ALLOWANC

NOMINAL USAGE FROM MCC 7 TO CM/SM SEPe

Ee

(ULLAGE AND DAMPING)e

TO CONTINVE WITH A LUNAR
LAUNCH AZ) +3160 FPS

(INCLUDED IN  THIS
TECe THE

THE REDLINE DOES NOT INCLUDE CSM SOLO EXPERIMENTS, BOOTSTRAP PHOTOGRAPHYs OR P23'S IN
CSM RESCUE REDLINE AT EARTH LAUNCH 1S 940 LBSe

Be VIOLATION OF THE LUNAR ORBIT REDLINE WILL RESULT

THE LO REDLINE INCLUDES===

206

59

LB 2 REVS L

LB 20 FPS MCC (3 SIGMA G&N TEI CUTOFF)

265 LB

RULE NUMBERS 2=92
AND 3«93 ARE RESERVED.

O

TEl ULLAGE AND DAMPING»

NOMINAL TEC BUDGET

IN TERMINATION OF LUNAR ORBIT ACTIVITIES.

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 14

FNL

11/1/70

MISSION RULE
SUMMARY

CONSUMABLES

3=2
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINVED

ITEM

3=94

CSM BATTER

THE FOLLOW
PHASES

Y ENERGY AND CRYOGENIC 02 AND H2

ING MINIMUM USABLE ENERGY/QUANTITIES MUST BE AVAILABLE TO INITIATE THE SPECIFIC

]

L ' LAUNCH ' LOI ' UNDOCK topC=1 PC=2

t 1 ] ) ) ]

‘: 1 ] L ] ) 1 —T

' BATT + 3 At 180 ©®  TBO @ 180 (&) 180 @ NA

] AMP-HOURSI ) ] ] ] ] )
1 ) ] [ e [ . L} )

' REMAINING' 2 BATT' 718D TBD ' 3948 * 78D ' NA

t ) ] [] ] ] 1 t

' ' ) . ' ' y '

't 02 (PERCENT 'T8D ' TBD T80 ' TBD ¢CN/A !

' EACH TANK) ' ' ' ' ' '

L] 1 ] 1 t ] )

] - 1 ] 1 ) ] )

' HZ (PERCENT v 18D ' TBD ' T®BD ' TBD t NA !

[ BACH TANK) ! ) . ' . '

)

®

(A}

(B}

(<)

(D)

(E)

RULES 3~95

ENERGY REQUIREMENT TO PERFORM NOMINAL MISSION WITHOUT CHARGERs REDLINE DOES
NOT ALLOW PRE=-LOI GIMBAL DRIVE CHECK OR BACKUP SPS BURN PREPS AND REGUIRES
POWER DOWN OF ECS RADIATOR HEATERS OVERLOAD SENSINGe

ALLOWS NOMINAL LUNAR STAYs BUT PRECLUDES PC=1 BURNe
ENERGY REQUIRED TO PERFORM PC-1

NOTES
PRELAUNCH BATTERY REDLINES ARE BASED ON FAILURE OF THE BATTERY CHARGER
BEFORE ACCOMPLISHING ANY CHARGINGe
THE TWO BATTERY REDLINES REFLECT THE ENERGY REQUIRED IN THE TWO LOWEST
BATTERIES TO PROVIDE CAPABILITY FOR A SAFE RETURN FROM ANY POINT IN THE
MISSIONe THE REDLINES ARE BASED ON LOSS OF THE HIGHEST BATTERY SUBSEQUENT TO
LOSS OF THE BATTERY CHARGER WITH A TWO=BATTERY ENTRY (WITH GEN) AND 12 HOURS
OF POSTLANDING TIMEe

IF RESCUE 1S REQUIREDs THE THREE=~BATTERY ENERGY REQUIREMENTS WwILL BE
RECOVERED BY POWERING DOWN TO A TWO=BATTERY G&N ENTRY.

AUX BATT ENERGY NOT INCLUDED IN BATT REDLINES
CRYOGENIC REDLINES ARE BASED ON CAPABILITY TO PERFORM NOMINAL MISSION WITH

CAPABILITY TO RETURN TO EARTH WITH A 40 AMP AVERAGE POWER LEVEL AFTER LOSS
OF ONE CRYO TANK AT IBD (WORST CASE TIME FOR FAILURE).

AND 3=96 ARE RESERVEDs
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MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUED

ITEM

3=~97

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

Ae ASSUMPTIONS

ls

24

3

4o

TOTAL LOADED 633 LBS EQUAL 100 PERCENT

UNUSABLE

TRAPPED PROPELLANT 73 PERCENT

GROUND GAGING UNCERTAINTY 640 PERCENT

TOTAL UNUSABLE :;:; PERCENT

OPS RESERVE

(A) PRIOR TO TPF = ONE REV LOS TRACKING OF CSM (STAGED) EWUALS 2¢5 PERCENT

(B) AFTER TPF = CSM ACTIVE DOCKING EQUALS 140 PERCENT

ALL GO/NO=GO'S ARE THE AVERAGE OF SYSTEM A&Be ALL REDLINES REQUIRE A PERCENT  READING
ON EACH INDIVIDUAL SYSTEMS GAUGE (OR AN EQUIVALANT AMOUNT OF PROPELLANT IF THE GAUGE HAS
FAILED) EQUAL TO OR GREATER THAN THE REDLINE VALUE.

THE TWEAK BURN IS ASSUMED TO BE 10 FPS IN THE X AXIS AND 20 FPS IN THE Z AXISe

Be GO/NO=GO'S

le

2

3

be

Se

UNDOCKING/SEPARAT I ON==~

PROPELLANT REQUIRED FOR UNDOCKINGs DESCENTs ASCENT AND ONE REV RENDEZVOUS
PLUS OPS RESERVE.

PDI

PROPELLANT REQUIRED FOR DESCENTs ASCENT AND ONE REV RENDEZVOUS PLUS OPS
RESERVEs

TWEAK
PROPELLANT REQUIRED FOR NOMINAL LM ACTIVE ONE REV RNDZ PLUS OPS RESERVE

(A) PROPELLANT REQUIRED FOR NOMINAL LM ACTIVE ONE REV RNDZ PLUS OPS RESERVE
TPF ; ' ' ’ ‘

(B) PROPELLANT REQUIRED FOR BAILOUTs 3 REV LOSs DOCKING PLUS OPS RESERVE
TPI )
PROPELLANT REQUIRED FOR REMAINDER OF ONE REV RNDZ PLUS OPS RESERVEs

EXCEPT

(A) PROPELLANT REQUIRED FOR REMAINDER OF ONE REV RNDZ PLUS OPS RESERVE EXCEPT TPFe

TPF

PROPELLANT REQUIRED FOR REMAINDER OF ONE REV RNDZ PLUS OPS RESERVEJ-

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL | 11/1/70|MISSION RULE CONSUMABLES
SUMMARY . 3=29 .




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUED

ITEM

3=97
CONT»

Co REDLINES

le

24

3e

4

Se

6o

Te

UNDOCKING TO CIRC

PROPELLANT REQUIRED FOR NOMINAL DOCKING PLUS OPS RESERVE

CIRC TO PDI

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

PDI TO TOUCHDOWN

PROPELLANT REQUIRED FOR DESCENTs NOMASCENTs LONGEST LOS FOR CSM RESCUE (P=20
MAXIMUM DEADBAND)s BRAKINGs DOCKING PLUS OPS RESERVE.

LUNAR STAY

PROPELLANT REQUIRED FOR NOM ASCENTs LONGEST LOS FOR CSM RESCUE (P20 MAX
DEADBAND)» BRAKINGs DOCKINGs PLUS OPS RESERVE.

ASCENT TO TWEAK

PROPELLANT REQUIRED FOR ASCENTs TWEAKs ONE REV RNDZ (CSM ACTIVE)s DOCKING»
PLUS OPS RESERVE.

TWEAK TO TPF

PROPELLANT REQUIRED FOR ONE REV RNDZ (CSM ACTIVE)s DOCKINGs PLUS OPS
RESERVE

TPF TO DOCKING
PROPELLANT REQUIRED FOR OPS RESERVE

RULES 3=98 THROUGH
3~101 ARE RESERVEDe

MISSION IREV DATE ISECTION GROUP PAGE
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MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUED

ITEM

3«-102

LM EPSs ECS

THE LM EPS AND ECS MINIMUM CONSUMABLE REWQUIREMENTS ARE DEFINED AS FOLLOWS=~=

Ae

Be

Ce

FROM UNDOCKING TO TOUCHDOWN»s THE MINIMUM REWUIREMENTS ARE BAStD ON THE TIME TO COMPLETE A
LANDINGs A 2645=HR STAY WITH 1 EVAs ASCENT» AND A 445 HR RENDEZVOUS THROUGH CREW TRANSFER)H
A TWO HOUR ORBITAL CONTINGENCYs AND REDUNDANT ASCENT EPS SOQURCES FOR THE RENDEZVOUSS

THE TIME TO COMPLETE A LANDING AND THE 2445=HR LUNAR STAY MAY BE SUPPORTED BY ANY
COMBINATION OF DESCENT AND ASCENT CONSUMABLESe IN ADDITIONs EACH ASCENT BATTERYs ONE H2O
TANK AND ONE ASCENT 02 TANK (THE LM CABIN IS CONSIDERED A REDUNDANT 02 SOURCE) MUST CONTAIN
THE CONSUMABLES REQUIRED FOR LIFTOFF AND A 445HR RENDEZVOUS THROUGH CREW TRANSFERe THE
TWO=HOUR CRBITAL CONTINGENCY» INSOFAR AS ASCENT 02s AND ELECTRICAL POWER ARE CONCERNED» IS
CONSIDERED TO BE SATISFIED BY THE REDUNDANCY REQUIREMENTs SHOULD TWO ASCENT H20 TANKS BE
AVAILABLEs THE REQUIREMENT FOR LIFTOFF THROUGH CREW TRANSFER CAPABILITY IN EACH TANK WILL
SATISFY THE TwU=HOUR ORBITAL CONTINGENCYs IF ONLY ONE TANK IS AVAILABLE» 1T MUST ALSO
INCLUDE THE TWO=HOUR CONTINGENCYs

FOR THE REMAINDER OF THE LUNAR STAYs THE MINIMUM DESCENT STAGE REWUIREMENTS ARE BASED ON
THOSE CONSUMABLES REQUIRED FOR THE SCHEDULEDL ACTIVITIES UDURING EACH DEFINED PHASEs AN
ASCENT PREPARATION AND A TWO=HOUR SURFACE RESERVEe THE LAST FOUR HOURS OF THIS REWUIREMENT
FOR EPS MUST BE SPLIT=BUS OPERATION. ASCENT STAGE MINIMUM REQUIREMENTS ARE AS STATED ABOVE.

FOR THE RENDEZVOUSs THE MINIMUM REWUIREMENTS ARE THOSE CONSUMABLES NECESSARY TO SUPPURT A
LM~ACTIVE RENDEZVOUS THKOUGH CREW TRANSFERe $HOULD THESE MINIMUM REWUIREMENTS Bk VIOLATED»
THE LM WILL BE POWERED DOWN WHILE THE CSM BECOMES THE ACTIVE VEHICLEe HOWEVERs THE LM WILL
BE POWERED UP TO PERFORM BRAKING== SUFFICIENT CONSUMABLES BEING RETAINED FOR THIS PURPOSE.

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

ITEM
3=102
CONT
GofNe GO STAY/NO STAY
! UNDOCK ' CIRC ' PDI ' LUNAR STAY '
' ROM(1) ' ROM ' ROM YOROM(2) Y ROME2) !
¢t WITH VWITH ' WITH 1 24e5=HK! 3245=HR!
! 25e5=HR' 25e5=HR!' 25¢5=HR* WITH 1 ' wWITH 2 !
v OSTAY t STAY t STAY ' EVA ' EVALS
1 Vo —— ) o b - ] ]
! ASC 02 (LBS EITHER TANK)} ! 1e5 ! leb ! 1e5 ¢ led ! 145 0
1 LISy | ' 1 ) Pve |
[ PLUS ) ' 1 ] + [
1 LI, ] - ] 1 ——
' ASC/DES 02 (LBS) ' 2446 " 2441 ! 23e4 ! 231 ! 31.7 ¢t
) ) ) ] -t 1 P |
1 t ) ) ] 1 )
] Vo ) ] ] ' Py |
t ASC H20 {4) ' 40 0 40 ! 40 ! 40 ! 40 !
t ) L} 1] 1 -
1) PLUS t [ ' ] t (]
] LI ] 1 ] ) ——
' ASC/DES H20 (LBS) ¢ i45 133 ! 113 108 ! 154 !
1 - LIS, ) t 1] ) )
) 1 ) ] 1 L) ()
) | Iy ] ] ] 1 1
t ASC AMP HRS (EACH BAT) J 206 ! 206 ! 206 ¢t 91 ! 191 !
LY s et ] o | ot ] ] ) )
' PLUS ' ) ¢ " 1 '
) ' ) t ] 1) t
t ASC/DES AMP HOURS ' 1024 ! 963 ¢ 826 ! 761 ! 994 !
1 t (] ' ] L] ]

(1) ROM = REMAINDER OF MISSION

A(Z) APPLIED AT T3=60 MINs le€s TOTAL SURFACE STAY TIMES ARE 2545 AND 335 HOURS

PROVIDE A T3 LIFTOFF, NOMINAL INSERTION & CSM RESCUE CAPABILITY AS A MINIMUM.
*YSTAY'! EVEN IF ALL TANKED 02 1S LOST.

GENERAL NOTE

VALUES - IN TABLE ARE THE REQUIRED
USABLE AMOUNTSes UNUSABLES ARE===

' '
' ' 02 ' H20 ' A=H !
' ' ' ' 1
tOASC Y W37 ' 2.08 ! it
[ ot mm———— ——————
t DES ' 3439 ' 16e4 ! 27 ¢t
[ '

(PER TANK OR BATTERY FOR
A FOUR DESCENT/TWO
ASCENT BATTERY

(3) LM 18 '"'STAY'' IF SUFFICIENT ASCENT/DESCENT H20 AND ELECTRICAL POWER ARE AVAILAGLE

L™

T0
1s

(4) ASSUMES ONLY ONE ASCENT H20 TANK AVAILABLEs IF TWO ARE AVAILABLE»s EACH MUST CONTAIN 29 LBSe

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

ITEM
3-103| EMU
Ae PLSS AMP HRSs 023 LIOHs & H20 REDLINES
MOMINAL AND ALTERNATE EVAS~THE PLSS AMP=HRS» 02s LIOHs AND H20 REDLINES FOR EACH OF THE
NOMINAL OR ALTERNATE EVA!S ARE DEFINED AS THOSE VALUES REQWUIREDL FOR 30 MINUTES OF POST EVA
RESERVE e
Be PLSS AMP-=HRs 029 LIOH AND H20 GO/NO GO'S ARE DEFINED AS THOSE VALUES REQUIRED TC COMPLETE
THE EVA (NOMINAL OR ALTERNATE) PLUS THE VALUES REQUIRED FOR 30 MINUTES OF POST EVA RESERVEs
Ce NOMINAL (4 HR 15 MIN) EVA REQUIREMENTS PER CREWMAN
GO/NO=GO'S
' ' '
' '
' EVA NOs 1 ) EVA NOe 2 '
[ ' '
' 4 HR 15 4 HR 15
' ' '
[ ' [ '
' ' ' ]
' POS (PSIA) ' 954 ' 954 '
[ t ' 1
' H20 (LBS) ' et ' 743 '
' [ ' '
' AMP=HRS ' 1542 ' 1542 '
' t ' +
N LIOH (BTU'S)! 5400 ' 5400 '
[ t ' 1
[ [ ' '
* ' t '
[ ' -t -
ASSUMPTIONS EVA 1 EVA 2
MET RATE 1050 BTU/HR 1050 BTU/HR
HEAT LEAK =100 BTU/HR +100 BTU/HR
02 LEAK RATE 04035 LBS/HR 04035 LBS/HR
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUED

ITEM
3-103
CONT
De OPS 02» PLSS 02s H20 AND AMP-HRS GO/NO-GO'S ARE DEFINED AS THOSE VALUES REQUIRED TO
COMPLETE A 30=MINUTE CEVA.

| 1

' 1

' CEVA GO/NC=GO TABLE '

1 '

1 t

1 s > o o= o o - ]

1 ! 1 ]

' ' ACTIVATED ' 4600 PSIA/4+8 LBS

1) Ops ] ' 1

! ' UNACTIVATED ' 5380 PSIA/546 LBS !

1 1 1

' - - t

' ‘ [ 1

! ' POS ! 325 PS1A/0e4 LBS !

] 1 ] 1

1 1 - L 1

1 1 ] 1

' PLSS ' H20 ' 1e7 LBS '

1 1 ] (]

+ ? - 1 1

1 ’ ] 1

' ' BAT ' 3e2 AMP=HRS i

1 1 t t

[ t

] L] ' ]

LIOH 800 BTU'S
] 1 1 1
L )
ASSUMPTIONS
MET RATE 1050 BTU/HR
02 LEAK RATE 04035 LBS/HR
-
MISSION |REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REWUIREMENTS

ITEM

GENERAL

Ao

Be

Ce

THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCC/MSFN REQUIREMENTS WHICH MUST BE MET
BEFORE A ''GO'' IS GIVEN FOR LAUNCHe

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 ALSO.

WHERE REDUNDANCY EXISTS FOR MANDATORY ITEMSs A BACKUP CAPABILITY IS CONSIDERED HIGHLY
DESIRABLE

NOTE
THE VARIOUS EQUIPMENT LISTINGS IN THIS
SECTION ARE TO BE UTILIZED AS A GUIDE
ONLYe IT IS MANDATORYs PRICR TO COMMITTING
THE MISSION TC LAUNCHs TO BE ABLE TO===~

Ae RECEIVE AND DISPLAY TELEMETRY AND
TRACKING DATA

Be MAINTAIN VOICE COMMUNICATIONS WITH

THE CREW.

MIssioN  |Rev | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REWUIREMENTS

SWITCHING CAPABILIT
ls FO CONSOLE

2o CCATS CMD MED

Y

RULE |CONDITION/MALFUNCT ION? PHASE RULING ' CUES/NOTES/COMMENTS
) T C
) 1 +
!. ) ()
4=2 TELEMETRY ! ' !
t- ] )
Ae CONSOLE DISPLAY (D/Tvs ' PRELAUNCH ' MANDATORY ' As FOR DISPLAY OF MANDATORY 5S/V
EVENTSs ANALOGS) ' ! ' PARAMETERSe
t t 1
Be PCM GROUND STATIONS ' PRELAUNCH ' 1 OF &4 MANDATORYs»' Be FOR DISPLAY OF MANDATORY S/V
(4) t vl HIGHLY ! EVENTS AND ANALOGS.
' t DESIRABLE !
] ) ]
Cs RECORDING AND PLAYBACK ! ' !
4 (] ]
ALDS ' ! !
' PRELAUNCH ' BOTH DESIRABLE '
MSFN ' ' '
] ] )
Ds FM = GROUND STATION ' PRELAUNCH ' HIGHLY DESIRABLE !
] ) 1)
t 1 )
4=3 COMMAND ' ! '
L t 1
Ae MOCR TOGGLE SWITCHES ' ' ' Ae FOR LAUNCH PHASE ABORT REWUEST
(BOTH A AND B) ' ' !
) t ]
1ls BSE ABORT REWUEST t PRELAUNCH ' HIGHLY DESIRABLE °
) ) ]
2¢ FIDO ABORT REQUEST ' PRELAUNCH ' HIGHLY DESIRABLE !
1 1 L]
3. FD ABORT REWUEST t PRELAUNCH ' HIGHLY DESIRABLE !
1 ) t
Be COMMAND PANELS=== ' ! '
INCOs GUIDOs BSEs ' PRELAUNCH ' HIGHLY DESIRABLE !
TELCOMs CONTROLs CCATS ! ' '
t ] )
Ce MOCR CONSOLE/SITE ' ' '
SELECT CAPABILITY ' ! ¢
) 1 1
l1e RTC CONSOLE ' ' +
(CCATS) ' ' '
! PRELAUNCH ' HIGHLY DESIRABLE *
2+ CCATS CMD CONSOLE ' ' !
MED ' ' !
1 1 ]
Ds FC/M&EQ SWITCHING ' ' '
CAPABILITY ' ' '
1 ] )
le CCATS ' ' '
' PRELAUNCH ' HIGHLY DESIRABLE !
2¢ CCATS CMD MED ' ' '
] ) ]
Es ABORT/CCATS TEST t PRELAUNCH ' HIGHLY DESIRABLE !
1 t 1
] t ]
] ) )
) ] t
) ) )

MISSION [REV | DATE SECTION “1 GROUP PAGE
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

RULE [CONDITION/MALFUNCTION! PHASE RULING * CUES/NOTES/COMMENTS
0 [ - [
L} ] '
Gty TRAJECTORY ! ' '
' + '
As TRAJECTORY DATA ' ' ' Ae THE TRAJECTORY DATA SOURCES ARE
PROCESSING ' ' ' OUTILIZED AS FOLLOWS=~=
1 ] ]
le AVAILABILITY OF t PRELAUNCH ' 1 MANDATORY ' le (A) INDEPENDENT VERIFICATION OF
ONE INDEPENDENT ' ' ' L/V NAVIGATION
TRACKING SOURCE ' ! !
(IPR> USB) FROM ' ' ' (B) PROTECTION AGAINST VIOLATION OF
LIFTOFF TO T + 10 ' ' ' LAUNCH ENVELOPE.
MINUTES « ' ! ¢
1 [ '
2¢ IU AND CMC TM ! PRELAUNCH ! BOTH MANDATORY ' Aele REWUIRED FOR QRBIT GO/NO=GO
VECTORS FROM ¢ J '
LIFTOFF. TO INSERTION! ' '
PLUS 60 SECONDS. ' ! '
1) ' |
Be RTCC = DATA SELECT t PRELAUNCH ' MANDATORY ! Be TO SELECT BEST AVAILABLE DATA
CAPABILITY ' ' ' SOURCEs
1 1 ]
L} 1 1]
4=5 COMMUNICATIUNS 4 ' !
t [ '
Ae MOCR=~== ' ' '
' [ '
AFD CONF LOOP ' ' ' FOR MISSIUN CONTROL
FD LOOP ! PRELAUNCH ' 1 OF 2 MANDATORY !
1 . 1
MOCR DYN ! PRELAUNCH ' ALL HIGHLY '
MOCR §YS 1 & 2 ' ' !
A/G 1 LOOP ! ' DESIRABLE '
A/G 2 LOUP ' ' '
) t '
Bas MCC/LAUNCH COMPLEX=== ! ' '
[ [ '
121 CLT7C ! ) ' FOR TERMINAL COUNT COORDINATION OF
111 CvTs t PRELAUNCH ' 1 OF 3 MANDATORY ' MCC=PAD ACTIVITIES
212 MSTC J o )
' [ '
Ceo MCC/RSOmm~ ' ! '
L ) ]
FD LINE TO RSO ' ' : ' FOR TRAJECTORY VERIFICATION AND
RSO PRIVATE LINE ' PRELAUNCH ' 1 OF 3 MANDATORY ' BOOSTER SAFING
CAPE 111 RSO LOOP ' ' 1
] 1 ]
De MISCELLANEQUS===~ ' ! '
1 t ]
BSE TM MONITOR LOOP ' PRELAUNCH ' DESIRABLE ' USED FOR MONITOURING SPACE VEHICLES
CIF/USB LOOP ' ! ! SUBSYSTEM CHECKOUT
] 1 1
Ee MCC/REMOTED SITES=== ' ' !
1 ] !
ONE A/G PATH ! PRELAUNCH ' MANDATORY ' USED FOR COMMUNICATION WITH CREW
] ] '
0 v +
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REUUIREMENTS

RULE |CONDITIUN/MALFUNCTION® PHASE RULING ' CUES/NUTES/COMMENTS
- - + ) ]
‘ + ]
4=6 COMPUTER ' ' '
L ) . t
As MOC (1BM 360/75) * PRELAUNCH ' MANDATORY ' TO PROCESS MANDATORY $/v PARAMETERS
! ' ' AND TRAJECTORY DATA
' t t
Be DSC (IBM 360/75) ! PRELAUNCH ' HIGHLY DESIRABLE ' AN $SC (IBM 360/75) IS AVAILASBLE AS
' ! ' BACKUP TO THE MUC OR DSCe
1 ' 1
Ce CCATS (UNIVAC 494)= ' ' '
ONLINE ' ' '
! PRELAUNCH ' 1 MANDATORY AND 1' TO THROUGH PRUCESS MANDATORY S/V
' ' ' PARAMETERS TO MOC
CCATS (UNIVAC 494) = ¢ ' HIGHLY DESIRABLE !
STANDBY ' ' '
] t 1
De RTACF = 2 ' PRELAUNCH ' 1 HIGHLY ' PRELAUNCH IP PREDICTIONS FOR MODE 1
' ! DESIRABLE " ABORTSs
) ] )
] 1 1
4=7 TIMING ' ' '
MITE (2) ' PRELAUNCH ' 1 MANDATORY ' MCC TIMING STANDARD  TO  SUPPURT
] ' ]

MANDATORY RTCC/CCATS COMPUTERS

MISSION REV ] DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

RULE JCONDITION/MALFUNCTION! PHASE RULING ' CUES/NOTES/COMMENTS
- ' ] - '
] ' 1)
4=8 MCC POWER ' ' !
] t ]
As BUS Al ' PRELAUNCH ' MANDATORY ' UNINTERRUPTABLE  POWER  FOR  D/TV
' ' t CONVERTERS
' ) '
Be BUS A2 ! PRELAUNCH ' MANDATORY ! UNINTERRUPTABLE POWER FOR D/TV DATA
! ' ' DISTRIBUTORS AND VSiM
' Ll '
Cs BUS BL ' PRELAUNCH ' HIGHLY DESIRABLE ' 20 SECONDS INTERRUPTABLE POWER FOR
' ! ' THE FOLLOWING  HIGHLY  DESIRABLE
' ' ! ITEMSwm==
1 ' '
t ! ' = FLT DYN SSR CONSQLES AND
1 t ]
' ! ' PLOTBOARDS
' 1) [
' ' ' = RTCC CONSOLES (EXCEPT COMP SUP)
t ' '
' ' ! = RTACF
1 ' 1
' ' ' = PDSDLL
] ' '
' ' v = CMCC
] [ !
' ' ! - TTY
' ) 4
De BUS B2 'PRELAUNCH ' MANDATORY ! 20 SECONDS INTERRUPTABLE POWER FOR
' ' ' MOCR AND SSR CONSOLES
t 1] 1
t ] )
1 t '
¢ 1 ]
4=9 DISPLAY ! ' !
t H 1
Ae MOCR D/TV CHANNELS YPRELAUNCH ' 10 OF 36 ! FOR DISPLAY UF  MANDATORY  S/V
! t MANDATORY ' PARAMETERS
NOs OF ' ! !
POSITION  CHANNELS ' ' !
1 | 1
RETRO 1 ' ' '
FIDO 1 ! ! !
GUIDO 1 ' ! '
EECOM 1 ! ¢ !
GNC 1 ' ' !
RTCC 1 ! ! !
BOOSTER 4 ' ' '
1 1 1
B8« TRAJECTORY DISPLAY ' ! !
1 1 '
14 FDO LAUNCH DIGITALS !PRELAUNCH ' MANDATORY ON ' FOR CONTINGENCY  ORBIT  INSERTION
! ' D/TV ' MANEUVER DATA AND TFF LIMITSs
1 ' 1
2¢ GAMMA VS V 'PRELAUNCH ' MANDATORY ON ' FROM SELECTED TRACKING DATA SOURCEs
! ' 1 OF 4m== '
1 1 '
' ' (A) 10 X 20 !
' t SCRIBER PLOTTER !
' to(8) D/TV '
! '(C) RTCC !
' ' PLOTBOARD '
! t (D) SSR !
' ! PLOTBOARD '
' ] 1
3¢ RFO LAUNCH DIGITALS !'PRELAUNCH ' MANDATORY ON ' MONITOR FOR MODES IIL  AND 1B
' tD/TY ! MANEUVER DATAe
' 1 (]
4e GAMMACEL) VS VI(EI) 'PRELAUNCH ' MANDATORY ON ' MONITOR FOR G=LIMIT VIOLATIONe
' t 1 OF 2==- !
' ] )
' ' (A) D/TV '
' ' (B) SSR !
' ' PLOTBOARD '
MIssSION |REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R JRULE ]JCONDITION/MALFUNCTION! PHASE RULING ' CUES/NOTES/COMMENTS
e ---T-_-- m=--- -.-__ ———
t ' '
4=9 ! t ¢
CONT e PHI vS LAMBDA 'PRELAUNCH ' HIGHLY DESIRABLE ' MONITOR FOR CROSS=RANGE LIMITS
' t ON 1 OF 2=== '
] 1 1
! ' PLOTBOARD !
' ' (A) RTCC '
¢ ' {B)Y SSR '
' ' PLOTBOARD !
' t 1
6e T(FF) VS R{IP} YPRELAUNCH ' HIGHLY DESIRABLE ' MONITOR FOR ABORT MODES IIs 1I1s AND
' ' ON 1 OF Zw==~= ' 1B
' ' ]
! t (A) D/TV '
' t (B) SRR !
! ' PLOTBOARD !
t ] ]
Te H VS D TPRELAUNCH ' HIGHLY DESIRABLE !
! ' ON 10 X 20 '
! ' SCRIBER PLOTTER '
1 1 1
8¢ GAMMA(IL) vs VII) 'PRELAUNCH ' HIGHLY 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) e
' ] '
9e WEDGE ANGLE MONITOR 'PRELAUNCH ' HIGHLY DESIRABLE ' MONITOR FUR L/V AND $/C NAVIGATION
' ' ON D/TV t  PERFORMANCE
] 1 ]
10s GUIDO ANALOG CHART 'PRELAUNCH ' HIGHLY DESIRABLE !
RECORDERS ONE AND ' * ON TV ¢
TWO ' ¢ '
) ] 1]
1le INSERTION/INJECTION 'PRELAUNCH ' MANDATORY ON ' FOR G&N GO/NO=GO
DIGITALS ' v D/TY !
) ' ]
] ] ] -
Ce ADEG CHANNELS 90~93 'PRELAUNCH t HIGHLY DESIRABLE ' FOR DSC DISPLAYS
1 1 1]
De VSM "PRELAUNCH ' MANDATORY ' FOR D/TV
1 1] 1
Es AUX VSM 'PRELAUNCH ' HIGHLY DESIRABLE !
1 ' 1
Fe EIDOPHORS (3) 'PRELAUNCH ' 2 HIGHLY '
' ! DESIRABLE !
NOTE=== INDIVIDUAL FLIGHT CONTROLLERS WILL BE
RESPONSIBLE FOR REPORTING LOSS OF DISPLAY
CAPABILITY OF MANDATORY PARAMETERS TO THE FLIGHT
DIRECTOR
MISSION REV } DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REWUVIREMENTS

RULE |CONDITION/MALFUNCTION! PHASE RULING ' CUES/NOTES/COMMENTS
1 + —0
+ 1 1]
] ] '
4=10 | GsFC ' ' '
t ] '

Ae GSFC UNIVAC = 494 (2) 'PRELAUNCH ' 1 MANDATORY ' A ONE UNIVAC = 494 CAN PERFOKM ALL
COMMUNT CAT IONS ' ' ! NECESSARY FUNCTIONSs THE SECOND ONE
PROCESSOR ' ' ' IS BACKUP.

] 1) '

Be WBD (5040 KBPS) LINES !'PRELAUNCH ' 1 MANDATORY ' B, EITHER LINE CAN BE SWITCHED TO
(2) BETWEEN MCC AND ' ' ' EITHER UNIVAC = 494
GSFC ' ' '

t ) ]
Ce TTY CIRCUITS BETWEEN ! ' ' Co VFTG PROVIDES TWO REDUNDANT 16
MCC AND GSFC ' ' ' CIRCUIT TTY CHANNELSs
1 t ]
1. OUTGOING tPRELAUNGH ' 1 OF 32 CIRCUITS ' 1s FOR ACU MSGs LS CMD
' ! HIGHLY DESIRABLE '
L] 1 +
24 INCOMING (JJ) 'PRELAUNCH ' 1 OF 32 CIRCUITS ' 2, FOR RECEPTION OF LOWSPEED RADAR
' ' MANDATORY 't DATA.
t 1) )
* L 1)
t L) 1
] 1) )
4=11 | KsC ' ' '
] ! t
TELEMETRY~=~ ' ' '
) t )

Ae VHF TM FROM THE ' ' ' As THESE ANTENNAS CAN BE SWITCHED TO
FOLLOWING FOR S=Ils ' ' * MILA OR CIF FACILITIES
S=1VBy AND [U==~~ ' ' '

) ) 1
1s CIF ANTENNA TPRELAUNCH ' 1 HIGHLY '
' ' DESIRABLE '
t L] +
20 MILA VHF ANTENNA ' ' '
] ] t
Be USB TM FROM THE ' ' ' Be USB IS THE CSM'S ONLY SOURCE OF
FOLLOWI NG=== ' ' ' DATAs
+ 1 '
le MILA USS 'PRELAUNCH ' 1 MANDATORY !
t 1] ]
24 CIF USB ' ' '
L 1 1
) 1 +

COMMAND===

THIS CAPABILITY IS DEFINED UNDER GSFC/KSC/MSFN

COMMAND RULE 4=12 FOR LAUNCH COVERAGEs

TRACK ING==~

THAT CAPABILITY REQUIRED TO SATISFY RULE 4=4

(TRAJECTORY) 1S MANDATORY . )

VOICE COMMUNICATIONS=-=

THIS KSC CAPABILITY IS DEFINED UNDER MCC RULE 4=5

{COMMUNICATIONS ) o

mission |Rev | paTE SECTION GROUP PAGE
APOLLO 14|FNL | 12/1/70]GROUND INSTR. GSFC/KSC/MSFN
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

LIFTOFF THROUGH
S=1v8 CUTOFF
PLUS 60 SECs

R {RULE [CONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
T - t ' '
] | '
4-12 | LAUKCH COVERAGE ! ' '
KSC/MSFN SITES (SITES NGT LISTED DUE TO VARIABLE
LAUNCH AZIMUTH) MUST PROVIDE THE FOLLOWING
CAPABILITIES FROM LIFTOFF THROUGH S=1VB CUTOFF
PLUS 60 SECONDSe
REFER TO DECISION MATRIX (RULE 4=16 AND FIGURES
4=1 THROUGH 4=5) TO DETERMINE CAPABILITYs
’ + ]
Ae CMD ' ' '
1 ) ]
ccs 'PRELAUNCH ! HIGHLY DESIRABLE !
t 1
Be TELEMETRY ' ' '
t ] ]
$=1C (VHF) 'PRELAUNCH ! HIGHLY DESIRABLE ' S=IC DATA IS ONLY HIGHLY DESIRABLE
! ' ' SINCE THE MCC IS NOT PRIME FOR
' ' ' REQUESTING AN  ABORT FOR  $=IC
' ' ' MALFUNCTIONS
1 ] ]
S=11 (VHF) 'PRELAUNCH ' HIGHLY DESIRABLE ' FOR ABORT CUES FROM MCC
' ' FROM '
[ " LIFTOFF TG S=I1 !
' ' CUTOFF (APPROXe !
! ' 8 + 36 SEC) |
t t ]
S=1VB VHF (CP=1) tPRELAUNCH ' HIGHLY DESIRABLE !
1 ) 1
IU CCS (DP=18) 'PRELAUNCH ' 1 OF 2 MANDATORY ' FOR ABORT CUES FROM MCC
IU VHF (DP=1) ' ' '
) ) )
csM (USB) 'PRELAUNCH ' MANDATORY FROM ' FOR ABORT CUES FROM MCC
1 1 t
1 1 )
1 ] 1
t t 1
+ t 1

Ce TRACKING

THAT CAPABILITY REWUIRED TO SATISFY RULE 4~4

( TRAJECTORY)

IS MANDATORY

De A/G COMMUNICATIONS

’
'

) ]
t ]
le MILA ' ¢ '
VHF '"PRELAUNCH ' 1 OF 2 MANDATORY !
use ' ! '
1 1) ]
2+ MSFN ' ' '
VHF 'PRELAUNCH ' 1 OF 2 MANDATORY !
use ‘ ] L)
[ ' '
' ) 1
L 1 t

MISSION REV | DATE SECTICN GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

1T IS MANDATORY THAT 1 SITE PROVIDE THE
FOLLOWING CAPABILITIES===

RULE JCONDITION/MALFUNCTION! PHASE RULING ' CUES/NOTES/COMMENTS
] 1) [
] ) ]
] 1 )
4=13 GENERAL ORBITAL COVERAGE ! ' '
IT 1S REQUIRED THE MSFN HAVE THE CAPABILITY OF
PROVIDING THE MCC MINIMUM MISSION CONTROL SUPPORT
LISTED BELOw OF TWO MSFN uUSB SITES PER REVOLUTION
THROUGH REVOLUTION 3.
1 ] )
Ae CMD ' t '
t 1 . '
ccs fPRELAUNCH ' HIGHLY DESIRABLE *
1 t ]
CSM UsB TPRELAUNCH ' HIGHLY DESIRABLE ‘!
t ] )
Be TELEMETRY J ! '
t ] t
S=1VB VHF (CP~1) YPRELAUNCH ' HIGHLY DESIRABLE !
1 1 L}
Iu CCs (DP=18) t ' ' DOWNLINKS REQUIRED TO RECOVER sS~=IvB
'PRELAUNCH ' 1 OF 2 MANDATORY ' DATAe.
1U VHF (DP=1) ¢ ' '
' ' '
CSM USB 'PRELAUNCH ' MANDATORY '
] ) ]
Cs TRACK ' ' '
1 ) 1]
C=BAND 'PRELAUNCH ' HIGHLY DESIRABLE !
1 ) )
uss YPRELAUNCH ' MANDATORY '
1 ‘ '
Ds A/G COMMUNICATIONS ' ' '
] ) )
VHF 'PRELAUNCH ' 1 OF 2 MANDATORY ' USB MANDATORY AT LEAST ONE STATION
' ' ' PRIOR TO TLI TO CONFIRM ONBOARD CSM
usB YPRELAUNCH ! ' USB A/G CAPABILITY.
1) . ) '
4=14 | POST S/C SEPARATION ' ' '

1 + ]
Ae TLM = CCS ' PRELAUNCH ' MANDATORY ' As TO PROVIDE TM FOR DETERMINING
' ' ! S=IVB STATUS BEYOND VHF RANGEs
1) ] L]
Be CMD = CCS ! PRELAUNCH ! MANDATORY ' Be TO PROVIDE CORRECTIVE COMMAND
' ' ' CAPABILITY FOR $=IVB BULKHEAD DELTA
' ' ' PROBLEMS.
t + [}
' ' ' Ce BOTH OF THE ABOVE ARE REWUIREDL TO
! ! ' INSURE CREW  SAFETY AND LM
' ' ' EXTRACTIONe
MISSION |REV |DATE Isecron GROUP PAGE
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REWUIREMENTS

R {RULE JCONDITION/MALFUNCTION! PHASE RUL ING t CUES/NOTES/COMMENTS
- ) 1 A -
L 1 1
] 1] 1
4-15 | HSKs GDS» MAD ! ' !
IT 1S MANDATORY 2 OF 3 OF THESE SITES PROVIDE
THE FOLLOWING CAPABILITIES===
1 ‘ ]
Ae TM usB ' PRELAUNCH ' MANDATORY ' Ae TU CUVER TRANSLUNAR COAST AND
' ' ' LPO
1 ] 1 ‘
Bse TRACK USB ' PRELAUNCH ' MANDATORY '
] Ll ]
Ce VOICE USB * PRELAUNCH ' MANDATORY !
] 1 1
De CMD USB * PRELAUNCH ' HIGHLY DESIRABLE !
) ) 1
] ) 1
+ ] 1
4=16 | RIOMETER NETWORK ! PRELAUNCH ' '
SITES ! ' !
) ) ]
Ae LIMA ' ' HIGHLY DESIRABLE !
) ] [}
Be CRO ' ' 1 OF 2 HIGHLY '
197 ' ' DESIRABLE '
MISSION JREV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REWUIREMENTS

ITE
[
4=17 INTRODUCTION TO SITE FAILURE DECISION MATRIX

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

THIS MATRIX POINTS OUT THE LOSS OF CONTINUQUS COVERAGE BETWEEN LIFTOFF AND INSERTION PLUS 60
SECONDS FOR VARIOUS SITE FAILURESe IF SITE FAILURES OCCUR PRIOR TO LAUNCHs THE MATRIX WILL BE
USED TO DETERMINE WHETHER MANDATORY CONTINUOUS COVERAGE HAS BEEN LOST.

(NOMINAL INSERTION 1S 12 + 4Q)

TO USE THE MATRIX

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

Be GO ACROUSS TO THE COLUMN FOR THE CAPABILITY THAT WAS LOST AND READ THE DECISION

Ce THE COVERAGE THAT wAS LOST IS IN THE COLUMN LABELED ''APPROXIMATE MANDATORY COVERAGE
LOST! '

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

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REGUIREMENTS

ITEM

'
' SITES FAILED VAPPROXIMATE ' CAPABILITY LOST
[ ' ' [ tMANDATORY e - 1 rom ' -
' ' ' ! i 1COVERAGE LOST ' ' ' '
4 ' ALDS'MIL/CAPE' BDA ' VAN 'FOR NO/GO ITEMS'!TELEMETRY' CMD ! TRACK ' A/G
' ' ™ ¢ ' ' 'FOR ALL LAUNCH ! ' ' '
A ' t - t L] YAZIMUTHS 1 L] ) L] -
' t00-00' 00«00 '04~10'C9=~10" tyss OR touyse ! BOTH 'ouse
' ‘10 ! T0 Y10t 1O ! ' CCS AND ' AND ' S AND C ' AND
' 108=49"' 08=49 '12=40'16=05" ! VHF tCCs BAND ' VHF
oo b L) + t 1 - ) L] ] . -
) ] 1 1 ' ) ' 3 ] Ll
e t Torme ' t LT -t ' 1 L] -
vt g 1 ' 1 ' ' ' + 1
LI ] 1 ' ' [ NONE [ ' t '
PNy X ! ' ' ' GO UN/AY O NJA ' N/A
't G ! [ t [ 't SEE NOTE 1 1 ' ' 1
[V ' [ ot ' ' [ [ t
1 E ' ' ¢ t t
1 t t * ' 1 [} ' [ '
' gt ' ' t t Q0=00 TO ] t ' '
L O ! X ! ' ' 04~10 ! GO ' GO PONO=GO ' NO=GO
L ! ' a" ¢ SEE NOTE 2 ' ' ' '
Vg ' ' T ' ' ' ' '
| 1 ' ' t e | t ' ' [
' F ! ! ' 108~49 TO 09=10 ! ' ' '
roA ' * X ' ' ' GO v GO 1 GO ' GO
L O] 1 1 [ t  SEE NOTE 3 1 ' ' 1
LI 1 ~— ) 1 i -t 1o 1
L) V] t ' ' 1) ' ' ] t '
RO ' ' ! x ! NONE ' GO ' GO ' GO ! GO
1 E t 1 1 1 ' ' t v
et L] t 1 + 1 1 1 1 -
' ) ' L) 1] t 1 ¢ 1 t
tamat ] ) ] 1 ] . |- 1 -
t M t ' ] ' 00=00 1 1 L] ' N
ty X ' X ' ' ' T0 TONO=GO ' GOt NO=GO ' NC=GC
toL ot ' ' ] ' 04=10 ¥ \J ¥ t
v ' ' t 1 ——— ¢ -t ' '
Vg ' ' ' ' 00-00 ' ' ' '
tpot ] ' ] ’ TO + 1 [} +
tL o X voxo ' 09~-10 t GO ' G0 ' NO=GO ! NO=GO
L - ' ' ] ' SEE NOTE 2 t ' 1 '
+ ' ' —— 1 ' [ -t ' '
L ] . ] ' 00=-00 1 L] 1 t
LI S ] ' ' ] T0 ' ' ' '
LI ' X ' L S 04=10 ' GO ' GO NO=GO 'Y NO=GO
s g ] ] [ v SEE NOTE 2 t t [ t
L) ] . 1 ] 1 ] t ' t -
[ ' t [ ' 08=49 ' J ' '
L ! L S T0 ! NO=GO ' GO tONO=GG ' NO=GC
LIS S 1 + 0 ' 16=05 [} ' t 1
[ 1 ' ' ' ' ¢ ' 1 -
toy o [ ' ' ' 08=49 ' ' 1 '
1Rt ' ' ' ' T0 ' [ ' '
vEY X * ' x ' 09=10 ' GO ' Go ¢} GO t GO
1 g 0 t 1 [ ' SEE NOTE 3 [ ' ' 1
[ ' * ' ' 1 1 1 ' [
t ] ] ] 1 ' 1 ] L] L]
t LI 4 ' ' rox ! NONE ! GO t Go ! GO t GO
) ) + ' ) 1 [} [} + t
' [ ' ' t [ [ 1 + t
t 1 ' ' 1 t 00=00 1] 1 L] ) ’
' t X ' X L S ' T0 ! NO=GO ' GO ' .NO=GO ' NO=GO
] t ) t 1 t 09=10 1 ' 1 L]
fommet t + ] + t 1] ) t -
' + ' 1 1 L] [} ) ) 1
[ ' ’ [ 1 ' ' t t
NOTES===
1« LOSS OF ALDS RESULTS IN LOSS OF S=IC TM, HOWEVERs IT 1S NOT MANDATORY
LAUNCH.
20 GO ON TM BECAUSE OF ALDS DATA UNTIL 08=49.
3e L0SS OF COVERAGE IS NOT SEVERE ENOUGH FOR A NO=GO CONDITIONs

FOR

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

5=2

THE LAUNCH PHASE WILL BE TERMINATED FOR ANY OF THE FOLLOWING CONDITIONS===

Ae

Be

Ce

De

Ee

Fa

G

VIOLATION OF THE VEHICLE BREAKUP LINEs

TFF 1S LESS THAN OR EQUAL TO 1 + 40 AND DECREASING AFTER TOWER JETTISON.
VIOLATION OF ENTRY '1'G'! LIMITe

VS INCREASINGs

OVERSPEED CONDITIONS AT INSERTIONs

VIOLATION OF EXIT HEATING LINEe

IF SLV=S/C VIOLATES THE MINIMUM MODE II11 BURN LINE BEFORE ACHEIVING MODE IV CAPABILITY.

THE LES WILL NOT BE JETTISONED UNTIL MODE II CAPABILITY IS ESTABLISHED BY TFF IS GREATER THAN OR
EQUAL TO 1 + 20 AND INCREASINGs

MODE

Ae

Be

Ce

De

Ee

MODE

Ae

Be

Ce

I1s I1Is IVs AND APOGEE KICKe

THE GRCUND 1S PRIME FOR ABORT MODE DETERMINATION AND MOOE 11l MANEUVER COMPUTATIONs THE
CREW USING THE G AND Ns WILL BE PRIME FOUR MODE 1Vs APOGEE KICK MANEUVERS» AND DETERMINATION
OF $=1VB OVERSPEED CONDITIONS.

MANEUVERS WILL BE INTERRUPTED WHEN TFF = ) + 40 AND DECREASING.

MODE IV MANEUVERS WILL BE INTERRUPTED IF THE CURRENT ALTITUDE IS 75 NM» DECREASING AND HP
1S LESS THAN 300K FTe

IF ENTERINGs UTILIZE LIFT TO AVOID LANDe UNAVOIDABLE LAND LANDING USE RL 90 DEGe
IF NO SLA SEP OR IF SPS FAILS=—=-
le HF I8 LESS THAN 40 ~ EXECUTE CM/SM SEP BY TFF = 1 + 4U.

2e HP 1S BETWEEN 40 AND 75 =~ GROUND WILL DECIDE TO USE SM RCS ASAP OR AT APOGEE
TO REDUCE HP TO 40 NMe

111 ABORTS.

PREDICTED TFF AFTER SPS C/0 15 LESS THAN 1 + 40

le FULL LIFT IP ON WATER = DO NOT BURNs

20 GEN GO AND FULL LIFT IP ON LAND = BURN TO TFF = 1 + 40y RL 90 DEGe

3 G&EN NO=GO AND FULL LIFT IP ON LAND = BURN A REDUCED DELTA v TO MAINTAIN TFF
AFTER C/0 AND RL 90 DEGs

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

IF IGNITION OCCURS AFTER GETI +10 SEC» BURN UNTIL G&N DELTA R = Os RL 55 DEGe (IF UNABLE TO
BURN DELTA R = 0y RL 90 DEG.)

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

5=~5

THE §/C CMC WILL BE NO=GO FOR ABORT MANEUVER DETERMINATION AND MONITORING FOR ANY OF THE
FOLLOWING==~~ '

Ae

Be

Ce

Do

CMC PROGRAM ALARMSw=m=
SINGLE OCCURRENCE = QO2l4s QUT77s 01107y QLl4Q7s Q47779 Q7777 1QTT7s 13777s 14777s Q0205

CONTINUQUS OCCURRENCE =~ 20430y 20607 20610s 211039 212049 21206s 21210 213029 21501
21502 21521y 31104y 312019 31202 31203 31207s 31211

RTCC AND CMC TFF DIFFERENCE OF GREATER THAN 40 SECe

CONF IRMED ERROR IN §/C PLATFORM VELOCITY COMPONENTS OF GREATER THAN 50 FPS IN X OR 100 FPS
IN Zs

CMC TRAJECTORY SOURCE INDICATES ''GO'' OR ''NO~GO'' INCUNSISTENT WITH BEST TRAJECTORY
SOURCE(S) INDICATIONe

THE ORBIT 1S ''GO'' IF HP IS GREATER THAN OR EQUAL TO 75 NMs

RULES 5=7 THROUGH 5-19
ARE RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

R ITE

5~20

5=21

5=22

5=23

=24

5=25

EARTH ORBITAL ALTITUDE CONSTRAINTS==-

Ae REAL=TIME MISSION PLANNING

PERIGEE = 85 NM MINIMUMe MAXIMUM HP S DETERMINED BY SM RCS AVAILABLE FOR HYBRID DEORBIT

Be CONTINGENCY

PERIGEE =~ 75 NM MINIMUM (VIOLATIONS WILL BE CORRECTED ASAP) IF HP LESS THAN 75 NM AND

MANEUVER TO RAISE HP 1S NOT POSSIBLE===

le HP 1S BETWEEN 40 AND 75 ~ EXECUTE SPS RETROGRADE ASAP UNTIL HP IS LESS THAN
40s IF NO $PS» USE SM=RCSe

2 HP IS LESS THAN 40 = CM/SM SEP = RETRO WILL RECOMMEND ENTRY PROUFILE.

RESERVED

§/C L/0 TIME (GRR} WILL BE UPDATED WITH SRO L/0O TIME IF THE TWO ARE DIFFERENT BY 10 SEC.

TIME BETWEEN EPO RETROFIRE GETI AND 400K MUST BE GREATER THAN 9 MINe IF NOTs» RETARGET FOR
PTPe

RESERVED

PLANNED G&N AND SCS RETROFIRE MANEUVERS WilLL BE UPDATED I[F===

NEXT

As - THE COMPUTED RETROFIRE POSITION CHANGES BY GREATER THAN 0«5 DEG LONGITUDE PRIOR TO GET1 =30

MINe

Be THE COMPUTED RETROFIRE POSITION CHANGES BY GREATER THAN 2 DEG LONGITUDE AFTER GETI =30 MINs

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM

5=26 RESERVED

=27 IF SPS FAILS AFTER EPO RETROFIRE IGNITION OR NO SLA SEP==-
A HP 1S5 GREATER THAN 75 NM = RETARGET FOR NEXT BEST PTP USING RCSe

Be HP BETWEEN 40 AND 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 DELTA V AVAILABLE

3e BURN CM RCS TO HP = 40 PM IF SM RCS DELTA V NOT SUFFICIENT TO OBTAIN HP = 40
NM IF HP 1S LESS THAN OR EQUAL TO 40 NM TERMINATE ALL THRUSTING AT TFF = 7
MINe

Ce HP IS LESS THAN 40 NM = REMAIN IN RETRO ATTITUDE AND BURN SM RCS USING THE FOLLOWING
PRIORITYwm=

le BURN DELTA V RISIDUALSe

24 BURN MAXIMUM SM DELTA V AVAILABLE.

NOTE

THE S=1IvB LOX DUMP CAPABILITY
MAY BE USED TO SHAPE THE ORBIT
FOR RETROFIRE MANEUVER OR TO
REDUCE THE $=IVB WEIGHT TO
OBTAIN MORE SM RCS DELTA Ve

MISSION REVY DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

5=28

5=29

THE G&N 18 NO~GO FOR ENTRY [Fe=e==
' /
As THE CMC VALUE)OF DOWNRANGE ERROR (RP = RT) AT #2G DIFFERS GREATER THAN +/= 100 NM

GROUND VALUE.CREW FAILOVER TO EMS ENTRY AS FIRST PRIORITY OR GROUND BANK ANGLE AND RETR
SECOND PRIORITY.

Be vV AND GAMMA AT 400K ARE OUTSIDE THE CORRIDORe GROUND WILL PROVIDE ENTRY PROFILEs

BOOSTER NAVIGATION AND TARGET UPDATES FOR TL[==-

Ae AN TU NAVIGATION UPDATE WILL BE PERFORMED FOR THE FOLLOWING SITUATIONS. THE UPDATE WiLl
TIMETAGGED PRIOR TO LOS OF THE LAST SITE PRIOR TO TB6 INITIATION.

1. WHERE AN 11U ACCELEROMETER FAIL OCCURRED PRIOR TO EARTH ORBIT INSERTIONe

26 FOR A FIRST OR SECOND TLI OPPORTUNITY WHERE MSFN VERSUS U DIFFERENCE
VIOLATES ANY OF THE FCOLLOWING===

AT GET = 56 MIN~=— DOWNRANGE POSITION GREATER THAN +/= 87801 FT
SEMI-MAJOR GREATER THAN +/= 3e¢1 NM
CROSSRANGE VELOCITY GREATER THAN +/= 16 FPS

AT GET = 1 HR 45 MIN=== DOWNRANGE POSITION GREATER THAN +/= 181468

SEMI~MAJOR AXIS GREATER THAN +/= 3¢5 NM
CROSSRANGE VELOCITY GREATER THAN +/= 16 FPS

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

THE MAXIMUM ALLOWABLE MISALIGNMENT RATES BETWELEN THE U AND IMU ARE 0e6 DEG/HR (]JU) AND
DEG/HR (IMU}s -

RESERVED

DISPERSED TLI C/Q===
PREDICTED DELTA v CAPABILITY (CSM ALONE} AFTER TD&E AND DOCKED SPS MIDCOURSE===
A GREATER THAN 5500 FPS = CONTINUE MISSION

Be LESS THAN 5500 FPS = EXECUTE EARTH ORBIT ALTERNATE

FROM
B AS

BE

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

P

ITEM
5=35 DIFFERENCE IN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION===
As VIOQLATION QF ANY QF THE FOLLOWING MEANS TLI IS NO=GO===

DELTA XDOT 1S GREATER THAN +/~ 38 FPS
DELTA YDOT IS GREATER THAN +/= 73 FPS
DELTA ZDOT IS GREATER THAN +/=~ 87 FPS
DELTA VT IS GREATER THAN +/~ 34 FPS
Be VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS TEMPORARILY NO=GO=-==
DELTA XDOT 1S BETWEEN +/= 745 AND +/= 38 FPS
DELTA YDOT 1S BETWEEN +/= 41 AND +/= 73 FPS
DELTA 200T IS BETWEEN +/= 28 AND +/= 87 FPS
DELTA VT IS BETWEEN +/= 14 AND +/= 34 FPS
NOTE
TLI 1S NO=GO UNTIL PARTS C AND 5-=36 ARE
DETERMINED {(ORBITAL PARAMETER DECISIUNS)e
Ce VIOLATION OF ANY OF THE FOLLOWING ORBITAL DECISION PARAMETERS AT GET = 1 HR 45 MIN
TLI IS NO=GQOs PARAMETERS ARE IU VERSUS MSFNe
SEMI=MAJOR AX1S 1S GREATER THAN +/= 3.28 NM

CROSSRANGE VELOCITY IS GREATER THAN +/= 32 FPS

56 MIN MEANS TLI IS NO=GO.

A DIFFERENCE IN OOWNRANGE POSITION IS GREATER THAN +/= 535,900 FEET AT GET = 56 MINe "
Be DIFFERENCE IN SEMIMAJOR AX1S 1S GREATER THAN +/= 1le6 Neo M1 AT GET = 1 HR 45 MINe

Ce DIFFERENCE IN CROSSRANGE VELOCITY 1S GREATER THAN +/= 7847 FPS AT GET = 1 HR 45 MIN.

RULES 5+38 THROUGH 5=45
ARE RESERVEDe

MEANS

5=36 DIFFERENCE IN MSFN AND IU DOWNRANGE POSITION (DELTA RV} IS GREATER THAN +/= 105,100 FT AT GET =

5=37 WITH AN S=IVB GUID REF FAIL OR AN S=IVB ACCELEROMETER FAIL DURING LAUNCH PHASEs VIOLATION OF ANY
OF THE FOLLOWING ORBITAL DECISION PARAMETERS MEANS TLI IS NO GOs PARAMETERS ARE CMC VERSUS MSFNe

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

S5=46

5~47

THE CMC OR LGC WILL BE TEMPORARILY NO=GO FOR MANEUVER CONTROL FOR ANY OF THE FOLLOWING===

Ae

Be

Ce

De

COMPUTER PROGRAM ALARMS==~=

SINGLE OCCURRENCE = 002059 00214s 00777» 0L107s 01407 037779 04777y Q7777 10777s 13777»
14777

CONTINUOUS OCCURRENCE =~ 20430 20607s 20610 21103s 21204 212069 21210+ 213029 21501»
215029 21521s 311049 312019 31202y 312039 31207, 31211

CMC/IMU  ALTGNMENT DISCREPANCY {FOR MANEUVER EXECUTIONS MONITORING AND ORBIT
DETERMINATION) o

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

2 HORIZON CHECK ERROR 1S GREATER THAN 4 DEG FOR RETROFIRE FROM EPQs

LGC/IMU  ALIGNMENT  DISCREPANCY INDICATE BY GREATER THAN 2 DEG FROM PREDICTED CUAS
COORDINATES

DIFFERENCE BETWEEN CMC/LGC GROUND NAV CHECK AFTER A NAV UPDATE FROM GROUND [§===
le LATITUDE IS GREATER THAN +02 DEGe
20 LONGITUDE IS GREATER THAN 402 DEGe

3. H 1§ GREATER THAN «2 NMe

SPACECRAFT TIMING MUST BE MAINTAINED WITHIN THE LIMITS===

A

Be

Cs

Da

Ee

Fa

Ge

He

Ie

Je

CMC {SEC) LGC (SEC) AGS {SkC)

RETROFIRE 2 -
ENTRY 2 -

LI 2

MCCHS 2

Lo1/bol 2 2 —————
TE! 2 2 [P —
DESCENT o5 .3 .3
ASCENT s .3 o3
RENDEZVOUS .5 o5 o5

SXT TRACKING o5

RULES 5=~48 THRU 5«55 ARE RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

5=60

APOLLO 14 FNL 11/1/70 TRAJECTORY TRANSLUNAR

RESERVED

TRANSLUNAR MCC EXECUTION CRITERIA

Ao SPS MCC'S SHOULD BE GREATER THAN 3 SEC.

Be MCC 2 AND &4 ARE PREFERRED EXECUTION POINTS.

Ce CONSIDERING THE ABOVEs FIRST MIDCOURSE WILL BE OUDELAYED WUNTIL MCC 2 IF COST Is NOT
PROHIBITIVE.

De If THE NOMINAL MISSION DESIGN IS FREE RETURNs A NON=FREE MCC 2 OF 3 SEC SPS WILL BE
EXECUTED TO AVOID MCC 3 WHEN FEASIBLEe

Ee FOR A NOMINAL HYBRID MISSIONs THE MANEUVER TO GO NON=FREE RETURN WILL BE EXECUTED AT MCC 2.

RESERVED

LOI SHALL BE TARGETED WITHIN THESE CONSTRAINTS=e~-

Ae

Be

A

A

Be

THE PERICYNTHION OF THE APPROACH HYPERBOLA WILL BE MAINTAINED WITHIN +/~ 10 NeMe OF HP =~
TARGET.

THE ALTITUDE OF THE NODE (BETWEEN THE APPROACH HYPERBULA AND THE DESIRED LPO) wWILL BE
MAINTAINED BETWEEN =10 AND +15 NeMe OF HP TARGET

'1GO'' FOR LOI REQUIRES THE FOLLOWING===

COMMITMENT TO LEAST & HRS IN LPO = (PROVIDES ONE REV OF TRACK AFTER LOI FOR CALCULATION OF
TEL)

ADEQUATE FUEL REMAINING FOR SUBSEQUENT LUNAR ORBIT OPERATIONS. (MINIMUM IS TEI AND TEC
MCC!s)

MISSION REV { DATE SECTION GROUP PAGE

APOLLO 14| FNL | 12/1/70] TRAJECTORY MANEUVERS
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MISSION RULES
SECTION 3 TRAJECTORY AND GUIDANCE

R ITEM
5=61 PREMATURE LOI SHUTDOWN FOR SPS PROBLEMS (LOI ABORT MODES)
Ae SHUTDOWN IN MODE 1 REGION =
le EXECUTE A DPS 2 HR DIRECT ABORT FOR
LOI BURN TIME FROM QO TO 33 SEC.
LOl DELTA V FROM O TO 238
20 EXECUTE A DPS 30 MIN DIRECT ABORT FOR
LOI BURN TIME FROM 33 SEC TO 1+15
LOI DELTA V FROM 238 TO 545
3 EXECUTE A DPS TO DEPLETION 30=MIN DIRECT ABORT. FOLLOWED BY A SUPPLE MENTARY
APS BURN 2 HRS LATER
LOI BURN TIME FROM 1+15 TO 1+39
LOl DELTA V FROM 545 TO 725
Be SHUTDOWN IN MODE Il REGION = EXECUTE A DPS 2~IMPULSE CIRCUMLUNAR ABORT.
LOI BURN TIME FROM 1+39 TO 2+41
LOl DELTA V FROM 725 70O 1202
Ce SHUTDOWN IN MODE 111 REGION ~ EXECUTE TEI (SPS OR DPS) AT NEXT OPPORTUNITY OR INITIATE AN
ALTERNATE MISSIONe
LOI BURN TIME FROM 2+41 TO 6+07
LOI DELTA v FROM 1202 TO 2986
NOTEmm=
le ALL ABORT MANEUVERS ARE MCC=~H TARGETED EXCEPT FOR THE DPS 30-MIN ABORT WHICH IS TAKEN
FROM THE CREW CHART
24 CONTROL LIMITS APPLY AS FOLLOWS===
LO! DELTA T8 LO! DELTA V LIMITS
0 = 33 SEC 0 - 238 TIGHT
33 SEC=3+20 238 = 1513 LOOSE
3+20 - C/0 1513 = 2986 TIGHT
5=62 IF THE SPS FAILS AT IGNITION===
Ao MCC = RESCHEDULE MCC FOR FLYBY TRAJECTORY WITH DPS/SM=RCS EXECUTION.
Be L0l = EXECUTE ABORT MANEUVER WITH DPS/SM=RCS,
Ceo DOl = EXECUTE GROUND COMPUTED TEI WITH DPS AS SOON AS PRACTICAL.
RULES 5=63 THROUGH 5~75
ARE RESERVEDs
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14]1FNL § 11/1/70] TRAJECTORY MANEUVERS
AND GUIDANCE COAST 5=9
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

5=76

5-77

5=78

THE DOI MANEUVER WILL BE TARGETED TO ACHIEVE A 50K FT PERICYNTHIAN AT PDIe

A Y'GO'!' FOR DOI REQUIRES COMMITMENT TO AT LEAST 4 HRS IN LUNAR ORBITs

(NOTE=== THLS PROVIDES QONE FULL REV OF TRACK AFTER DOl FOR CALCULATIUN OF TEla)

AFTER AOS» FOLLOWING DOls EXECUTION OF THE BAILOUT ABORT MANEUVER WILL BE RECOMMENDED IF
INCOMING MSFN RADAR DATA INDICATES A CLOSEST APPROACH ALTITUDE CF EQUAL TO OR LESS THAN 140 NeMe
ABOVE THE LUNAR TERRAINe

NOTE

le THE PERICYNTHION ALTITUDE WHICH CORRESPONDS TO
1e0 NeMe CLOSEST APPROACH IS5 3e6 NeMs

24 THE VALUE OF DOPPLER RESIDUALS AT AOS WHICH
CORRESPONDS TO THIS PERICYNTHION 1S =32 CYCLES
PER SECONDe

RULES 5=79 THROUGH 5=80
ARE RESERVEDS

MISSION REV } DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

R ITE

F AT )

5=~81

5-82

5=83

5=84

5~85

PRIOR TO UNDOCKINGs CSM MANEUVERS WILL BE SCHEDULED ASAP TO CORRECT THE FOLLOWING SITUATIONS=e==
Ae MISS DISTANCE OVER THE LLS GREATER THAN 0e5 DEG OUT OF PLANE.
Be DEVIATION IN APPROACH‘AZIMUTH GREATER THAN +/= 2 DEG FRUM THE NOMINALe
Ce CURRENT PERICYNTHION ALTITUDE LESS THAN 30000 FTe
De PREDICTED ALTITUDE AT PDI IGNITION LESS THAN 30000 FT OR GREATER THAN 70000 FT.
(PREDICTIONS WILL BE BIASED USING EXPECTED/CALCULATED WORST CASE PROPOGATION ERRORS)
NOTE

WHEN POSSIBLE ANY REQUIRED MANEUVER(S) WOULD BE
SCHEDULED SHORTLY AFTER CREW WAKE=UP ON PDI DAYe

AN UPDATE TO THE LLS WILL BE PROVIDED THE CREW DURING PDI TO CORRECT ANY DOWNRANGE ERRORS THAT
HAVE ACCUMULATED IN THE LGC ESTIMATE OF POSITION PROVIDING THIS UPDATE 1S NO LESS THAN 1000 FTe
NOR MORE THAN 354000 FTe

THE CIRCULARIZATION MANEUVER WILL BE TARGETED TO ACHIEVE A 60 NeMe CIRCULAR ORBIT AT RENDEZVOUS.

THE PREMISSION LLS POSITION WILL BE UPDATED IF THE LLS SXT SIGHTINGS CHANGE BY=w==
As FRA MAURO

le DELTA H LESS THAN 2000 FTe

20 DELTA LATITUDE LESS THAN 6000 FTe

3. DELTA LONGITUDE LESS THAN 2000 FTe

ALLOWABLE MISALIGNMENTS AT PDI ARE 0e6 DEG ABOUT THE X AND Y AXESe IF THE SECOND P52 ALIGNMENT
DETECTS DRIFT RATES INDICATIVE OF GREATER MISALIGNMENTs PDI WILL BE SLIPPED ONE REVe

RULES 5=86 THROUGH 5=88 ARE RESERVED.

Mission | Rev| pATE SECTION GROUP PAGE

APOLLO 14 FNL| 11/1/7Q TRAJECTORY AND DESCENT
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MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

5=89

5=90

5=91

LR DATA

Ae

Be

Ce

De

Be

1s REWUIRED FOR LANDING==NO LR DATA BY 10K FT =ABORT.

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

LR DATA ACCEPTED AND CONVERGED CONTINUOUS TO P=64 = CONTINUE MISSION IF LOSS OF LOCK OCCURS
IN P=644

LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT = CONTINUE TO P—b64s

le

2
LATE
le

2¢

LANDING RADAR REGAINED IN P=64¢

(A) DELTA H LESS THAN 1000FT BETWEEN PGNS AND LR = CONTINUE MISSIONs

(8) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANUAL LANDING IN AGSse
LR NOT REGAINED AT P=64 = ABORTe

LR LOCKON WITH DATA BEING INCORPORATED AND CONVERGING = CONTINUE TO P-64.

DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSION.

DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANUAL LANDING IN
AGSe

POWERED DESCENT WILL BE TERMINATED FOR==~=

le

20

3

o

PGNS ALTITUDE LESS THAN 229000 FEET AND PNGS NAVIGATION ERRORSs CONFIRMED BY
MSFN OR DOPPLER RESIDUALSs THAT CAUSE THE AGS=PGNS RADIAL VELOCITY
DIFFERENCE TO EXCEED MINUS 10 FPSs» PRIOR TO LANDING RADAR ALTITUDE
INCORPORATION AND CONVERGENCE (A MINUS VELOCITY ODIFFERENCE INDICATES THAT
THE AGS TRAJECTORY IS LOWER THAN THE PNGS TRAJECTORY)e.

PNGS NAVIGATION ERRORSs CONFIRMED BY MSFN OR DOPPLER RESIDUALSs THAT RESULT
IN THE FOLLOWING AGS=PNGS VELOCITY DIFFERENCES===

DELTA X DOT (DCWNRANGE) GREATER THAN +/= 45 FPS

DELTA Y DOT (CROSSRANGE) GREATER THAN +/~ 90 FPS

DELTA .Z DOT (RADIAL) GREATER THAN +/=~ 35 FPS

PGNS ALTITUDE LESS THAN 184000 FEET AND PNGS NAVIGATION ERRORSs CONFIRMED BY
DOPPLER BUT NOT BY AGSs CAUSE THE MSFN~PGNS RADIAL VELOCITY DIFFERENCE TO
EXCEED MINUS 20 FPS PRIOR TO LANDING RADAR ALTITUDE INCORPORATION AND
CONVERGENCE o

PNGS NAVIGATION ERRORS CONFIRMED BY DOPPLER RESIDUALS BUT NOT BY AGSe THAT
RESULT IN THE FOLLOWING MSFN=PNGS VELOCITY DIFFERENCES==-

DELTA Y DOT (CROSSRANGE) GREATER THAN +/= 200 FPSe

DELTA Z DOT (RADIAL) GREATER THAN +/=~ 35 FPS

NOTE--;RULES 2 AND & ARE INDEPENDENT OF ANY TYPE OF LANDING RADAR UPDATEe FOR

Se
6o
T
8e
e

10

RULES 1 AND 2» SWITCHOVER TO AGS WILL BE PERFORMEDs

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

NO THROTTLE RECOVERY BY P63/664 PROGRAM SWITCH PLUS 15 SECe.

FAILURE TO ACHIEVE FTP BY NOMINAL TIG +31 SECe (ABORT AT GTC DIVERGENCE) .
FAILURE TO ENTER P64 WHEN TGO EQUALS 60 SECONDS.

THE FOLLOWING PNGS ALARMS===20105s 00214s 20430s 20607s 21103y 011079 21204
213029 21501 00402 (CONTINUING) e

POWERED DESCENT MANEUVER WILL BE TERMINATED AND AN ABORT REQUESTED IF THE TIME BIASED DPS
ABORT BOUNDARY 1S VIOLATEDe

AN ABORT WILL NOT BE REQUESTED FOR A PNGS FAILURE AFTER A PNGS INDICATION THAT THE HIGH GATE
TARGETING CONDITIONS HAVE BEEN ACHIEVED.

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

RULES]5=92 THROUGH 5=100 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION % TRAJECTORY AND GUIDANCE

ITEM

5-101

5~102

5=103

LM LIFTOFF wilL BE DELAYED ONE REVOLUTION RATHER THAN ACCEPTING A SLIP IN NOMINAL LIFTOFF TIME

GREATER THAN
Ae 10 SECONDS FOR THE SHORT RNDZ TECHNIQUE

Be 90 SECONDS FOR THE COELLIPTIC SEWUENCE RNDZ

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

As THE FOLLOWING PGNS ALARMS=== 20105 CO21&4s 20430» 20607 21103» 01107» 212049 21302 AND

21501
Be PGNS NAVIGATION ERRORS THAT RESULT IN===
le AGS PREDICTED INSERTION HP LESS THAN 40,000 FEET.
2. AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES.

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

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

Ae THE FOLLOWING PGNS ALARMS=== 201059 00214y 20430 <0607» 211039 ULl107s 21204y 213029 AND

21501

Be PNGS NAVIGATION ERRORSs CONFIRMED BY AGS RESIDUALSs THAT RESULT IN THE FOLLQWING MSFN=PNGS

VELOCITY DIFFERENCES===
DELTA X DOT (DOWNRANGE) GREATER THAN +/=~ 24 FP$

DELTA Y DOT (CROSSRANGE) GREATER THAN +/= 90 FPS (COELLIPTIC SEWUENCE RENDEZVOUS)
GREATER THAN +/~ 45 FPS (SHORT RENDEZVOUS)

DELTA Z DOT (RADIAL) GREATER THAN +/= 37 FPS
Ce PGNS NAVIGATION ERRORS THAT RESULT IN===
le AGS PREDICTED INSERTION HP LESS THAN 405000 FEETe
2 AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES.

3 AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN 1e0 DEOGREE (COELLIPTIC
SEQUENCE RENDEZVOUS) GREATER THAN Oe¢5 DEG (SHORT RENDEZVOUS)

De IF MSFN NOT VALID DURING ASCENT THE FOLLOWING DOPPLER RESIDUALS WILL BE USED TO
SWITCHOVER==- .

ls AGS = PGNS DELTA X DOT (DOWNRANGE) GREATER THAN +/= 24 FPS AND DOPPLER =
PGNS RESIDUAL GREATER THAN 10 FPSe

2 AGS - PGNS DE'.TA Z DOT (RADIAL) GREATER THAN +/= 37 FPS AND DOPPLER = PGNS
RESIDUAL GREATER THAN 33 FPSe

CONF IRM

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

5=104

5=105

DURING ASCENT» THE AGS WILL BE DECLARED NO=GO FOR CONFIRMED AGS NAVIGATION ERRORS THAT
INm==

A PGNS PREDICTED INSERTION HP LESS THAN 304000 FTe
Be PGNS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NeMe

Ce PGNS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 140 DEGREE (COELLIPTIC
RENDEZVOUS) GREATER THAN 0+5 DEG (SHORT RENDEZVOUS)

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

RULES 5=106 THRU 5=110 ARE RESERVEDs

RESULT

SEWVENCE

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

5~111

5=112

5=113]

THE PGNS

1S PRIME FOR EITHER THE SHORT RNDZ (TPl ONLY) OR THE COELLIPTIC SEWUENCE (CSIsCDHsAND

TPI) MANEUVER COMPUTATION/EXECUTION WITH THE AGS AS BACKUP UTILIZING THE ACCEPTED SOLUTION. THE
AVAILABLE SOLUTIONS FOR THESE MANEUVER(S) ARE» (IN ORDER OF PRIURITY) PGNSIAGSsCMCIAND CHARTSe

As THE FOLLOWING VOTING LOGIC WILL BE OBSERVED FOR ALL MANEUVERS===

le

2e

IF VHF AND RR AGREES = VOTE 2 OUT OF 3 SOURCES AND EXECUTE THE PRIORITY
SOLUTION

IF VHF AND RR DISAGREE = MSFN WILL BE UTILIZED TO ISOLATE THE FAILED SYSTEM

Be AGREEMENT BETWEEN SOURCES IS DEFINED AS==-

le

24

SHORT RNDZ = TPl=== 3 FPS IN DELTA VXs 7 FPS IN DELTA VYs Y FPS IN DELTA VZ
(NOTE=== LM BIASES OF +1 FPS IN DELTA VX AND =2 FPS In DELTA vZ WILL BE
APPLIED TO THE LM SOLUTION FOR COMPARISON WITH THE CSM SOLUTION)

COELLIPTIC SEWUENCE RNDZ '

A.  CSI = 3 FPS IN DELTA VX

Bs CDH = 2 FPS IN DELTA VXy 6 FPS IN DELTA VZ

Ce TPI = 2 FPS IN DELTA vXs 5 FPS IN DELTA VYs 6 FPS IN DELTA V&

Ce THE CMC SOLUTION FOR THE PLANE CHANGE MANEUVER WILL ALWAYS BE EXECUTED IF GREATER THAN 5

FPSe

LIFTOFF WILL BE COMPUTED TO SATISFY THE FOLLUWING CONSTRAINTS===

Ae SHORT KRNDZ

1.

2.

3

b

THE DELTA H AT TPI WILL BE 15 NMe
THE DELTA & AT TPI WILL BE + 1469 DEGs
TP1 wiLL OCCUR 38 AFTER INSERTION

THE WEDGE ANGLE AT INSERTION wILL BE ZERQ DEGREES.

Be COELLIPTIC SEWUENCE RNDZs

l.
2e

3

THE DELTA H AT TPl WILL BE 15 NMs
THE NOMINAL ELEVATION ANGLE (2646) DEG WILL OCCUR 16 MIN PRIOR TO SUNRISE.

THE CDH MANEUVER WILL BE APPROXIMATELY ZERO DELTA Vv

COELLIPTIC SEWUENCE RNDZ EXECUTION SHALL» WHERE POSSIBLEs OBSERVE THE FOLLOWING CONSTRAINTS==

As THE ACTUAL DELTA H MAY BE SLIPPED 4~ 5 NMe FROM 15 NMs

Be TP1

MAY OCCUR NO EARLIER THAN 31 MINe PRIOR TO SUNRISE

Ce THE DELTA T BETWEEN CDH AND TPl MUST BE GREATER THAN 30 MINe

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

5«114

5=115

le

2

3

b4a

Se

Ge

To

As  THE DELTA VG OF THE TWEAK MANEUVER BECOMES GREATER THAN 60 FPS.

TWO INDEPENDENT METHODS OF RNDZ NAVIGATION ARE REQUIRED TO COMMIT TO
ACCEPTABLE RNDZ NAVIGATION TECHNIQUES ARE

LGC AND RNDZ RADAR

AEA AND RNDZ RADAR

AEAY
CMCy
CMCy
CMCy

CMCy

VHFEMS s LM COAS AND CSM LIGHT

SEXTANTs AND LM LIGHT
VHfepc * SEXTANTs AND REFLECTED SUNLIGHT

VHF,

eme ? CSM COASs AND LM LIGHT

Vhﬁnﬂc" CSM COASs AND REFLECTED SUN LIGHT

RULES 5=116 THROUGH 5-120
ARE RESERVEDe

THE 'BAILOUT' MANEUVER TO TRANSFER FROM THE SHORT RNDZ TECHNIQUE TO THE COELLIPTIC SEWUENCE RNLZ
WILL BE EXECUTED IFm=-

B EXECUTION OF THE TWEAK WOULD RESULT IN A LM PERILUNE OF LESS THAN 5 NMs

THE SHORT RNDZs THE

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

- 2

5=121

5=122

5=123

5=124

5~125

5=126

RESERVED

RESERVED

TEC MCC FOR LANDING AREA CONTROL===~

Ae PRIOR TO El=24 HRS===wILL BE EXECUTED FOR RECOVERY ACCESS VIOLATIONSs UNACCEPTABLE WEATHER
AT 1Ps OR IF THERE IS ANY LAND MASS IN THE G+N EMS$s OR CONSTANT G LANDING AREAS OR IF A
SIGNIFICANT LAND MASS IS IN ANY OTHER PORTIUN OF THE OPERATIONAL FOOTPRINTS

Be AFTER EI=24 RRS==-=WwILL NOT BE EXECUTED.

RESERVED

BACKUP ENTRY 1S CONSTRAINED AS FOLLOWS==-
Ae THE CONSTANT G ENTRY MUST FALL BETWEEN 3 AND 5 G'Se

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

WEATHER AVOIDANCE WITH AERODYNAMIC LIFT WILL NOT BE ATTEMPTED UNLESS THE G&N 1S OPERATIONALs OR
EMS=INOICATED VELOCITY IS LESS THAN 25500 FPSe

MISSION REV | DATE SECTION GROUP PAGE
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R ITEM

el - o o rof

5=-124

5=129

5=130)

PREDICTED ENTRY COKRIDOR VIOLATION AFTER THE LAST MCC OPPORTUNITY===

As

Be

UNDERSHOOT LINE EXCEEDED=== GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK G IS PASSED»

THEN FLY G&Ne

OVERSHUOT LINE EXCEEDED===GROUND ADVISE CREW TO FLY NEGATIVE LIFT TO 2 .G'S FOLLOWED BY 4 G

CONSTANT ENTRY.

RESERVED

RESERVED

THE G&N 1S NO=GO DURING ENTRY [F==-

Ae

Be

Ce

De

Ee

Fe

Ge

P65 VALUE OF VL DIFFERS FROM THE GROUND

P65 VALUE OF DL DIFFERS FROM

CAUSES TRAJECTORY TO VIOLATE

CAUSES TRAJECTORY TO VIOLATE

IF THE G&N TRIM ATTITUDES AT

THAN 5 DEGs

IF THE G&6N TRIM ATTITUDES AT

If THE CMC FAILS TO SEQUENCE

COMPUTED LIMITS

THE GROUND COMPUTED LIMITSe

THE OFFSET LIMITS (SKIP} ON EMS SCROLL.
THE ONSET LIMITS

CM/8M SEP DIFFER FROM THE MORIZON MONITOR ATTITUDE BY

(G)

ON EMS SCROLLe

GREATER

«05 G DIFFERS FROM THE GROUND VALUES BY GREATER THAN 5 DEGe

FROM P63 TO P64 AT RET

05 G +/=~ 5 SEC.

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

-

5=131

TEl ABORTS AND RESIDUAL TRIMMING PHILOSOPHYe

Ae IN GENERAL ONCE THE SPS HAS BEEN IGNITED» THE MANEUVER WILL Bt COMPLETED WITH THE

ENGINEe THIS IMPLIES THAT THERE WILL BE NO MANUAL SHUTDOWNS AND AS MANY RESTARTS AS

NECESSARY TO COMPLETE THE TE]l MANEUVERe WUANTITIES FOR THE DELTA V RULES LISTED BELOW
PREMATURE SHUTDOWNS ARE GUIDLINES FOR USE OF RCS PROPELLANT.

1. NO 8PS IGNITION= DO NOT ATTEMPT A MANUAL RESTARTe SLIP 1 REV AND VO
MALFUNCTION PROCEDURESe

2. AFTER SPS IGNITION» THERE WILL BE NO MANUAL SPS SHUTDOWNe

3e FOR PREMATURE SHUTDOWN=~=

(A} TEI DELTA Vv REMAINING GREATER THAN THE RCS DELTA v CAPABILITY MINUS 20 FPS =

RESTART SPS AND COMPLETE THE TARGETED BURNe NO TRIMe
(B) TEI DELTA V REMAINING LESS THAN THE RCS DELTA V.  CAPABILITY MINUS 20 FPSy
GREATER THAN 5 FPS = RCS +X OR SPS MAY BE USED TO COMPLETE THE TARGETED
BASED UPON CREW JUDGEMENTs NO TRIM.
(C) RESIDUAL LESS THAN 5 FPS = TRIM X AND Ze
NOTE=== THIS KULE ALSO APPLIES FOR A DPS TEI WITH NO OPERATIONAL SPS FOR BACKUP.
Be PREMATURE DPS TE!l SHUTDOWN WITH AN OPERATIONAL SPS AS BACKUP

la NO DPS IGNITION = SLIP 1 REV AND DO MALFUNCTION PROCEDURES AND RETARGET
USING DPS OR SPSe

24 FOR A PREMATURE SHUTDOWN IN THE MODE IIl REGION (ACHEIVED Tkl DELTA VvV LESS
THAN 1700 FPS/PRE=ABORT PERIOD LESS THAN 15 HR) = TARGET THE 8PS FOR THE
NEXT TEIls

3e FOR A PREMATURE SHUTDOWN IN THE MOLE I REGION (ACHIEVED TEI DELTA V GREATER
THAN 1700 FPS) = TARGET THE SPS AT TEIl + 2 HRe

RULES 5~132 THRU 5=139 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL | 21/1/70|TRAJECTORY AND TRANSEARTH"
GUIDANCE ENTRY 5=20




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

5~140

5=141

5~142

5=143

5-144

5~14%

5-147

' RANGE SAFETY RULES AND AGREEMENTS !

! GENERAL !

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

THE RSO WILL ACCOMPLISH THE PAD EMERGENCY RANGE CUTOFF PROCEDURE IF THE SPACE VEHICLE WILL NOT
LIFT OFF AFTER IGNITION AND NASA IS UNABLE TO ACCOMPLISH CUTOFFes THE RSO WILL SEND ' YARM/MFCO'!
ONLY IN RESPONSE TO A CODED VERBAL REQUEST FROM THE NASA LAUNCH VEHICLE TEST CONDUCTOR (CLTC)e
THE CLTC WILL CALL THE RSO ON THE CLTC=RSO DIRECT LINE TO TRANSMIT THIS REWUESTs THE RSO WILL
NOT EXEQCUTE THIS PROCEDURE IF HE HAS A LIFTOFF INDICATION.

THE FLIGHT DIRECTOR (FD) WiLL INITIATE ABORT IN RESPONSE TO A CODED VERBAL REWUEST FROM THE RSO
TH1S PROCEDURE WILL BE EXECUTED If RANGE SAFETY FLIGHT TERMINATION CRITERIA HAVE BEEN VIOLATED
AND RSO EFFORTS TO TERMINATE THRUST HAVE FAILEDe THE REWUEST FROM RSO TO FO WILL BE TRANSMITTED
ON THE FLIGHT DIRECTOR LOOP WITH THE FIDO=RSO PRIVATE LINE AS BACKUP.

THE RSO WILL SEND ''ARM/MFCO'' I[N RESPONSE TO A CODED VERBAL REWUEST FROM THE FLIGHT ODIRECTOR
(FD) OR THE FLIGHT DYNAMICS OFFJCER (FIDO}e THIS PROCEDURE WILL BE EXECUTED IF ABORT LIMITS HAVE
BEEN EXCEEDED AND ABORT ACTION HAS BEEN UNSUCCESSFULe THE REWUEST FROM FD/FIDO TO THE RSO WILL
BE TRANSMITTED ON THE RSO LOOP (CAPE 111)s WITH THE FIDO=RSO PRIVATE LINE AS BACKUP.

THE FD WILL INFORM THE RSO WHEN THE S5=1C NOe 3 OR NOs 4 ENGINE HAS SHUT DOWN BY STATING YtRSO»
NOe 3 OUT (NOe 4 OUTIMON THE RSO LOOP (CAPE 111) AND/OR ACTIVATE THE ENGINE QUT LIGHT ON THE RSO
CONSOLEe THE NOe 3 ENGINE OUT LIGHT CIRCUIT FOR FD TO RSO IS HIGHLY DESIRABLE.

IF RANGE SAFETY DESTRUCT LINES ARE VIOLATED» THE RSO wWILL SEND *''ARM/MFCO'* AND NOTIFY THE
FD/FIDOs NO $PS THRUSTING WILL BE INITIATED FOLLOWING SUCH RANGE SAFETY ACTION

IF AN ESTABLISHED IMPACT PREDICTION (IP) POINT IS ON THE CAPE KENNEDY LAND AREA» ''DESTRUCT/PD'!
WILL BE TRANSMITTED

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

5=147

5=148

5«149

5«150

5=151

5~152

5=153

5=154

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

WHEN THE IP HAS MOVED OFF THE CAPEs FLIGHT TERMINATION ACTION wilkl 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 NECESSARY

IF AN IP POINT IS ESTABLISHED AND ‘''DESTRUCT/PD'' 1S DEEMED UNNECESSARYs THE RSO  wilL NOTIFY
FO/F1DOs ''SAFE WILL BE SENT UPON FD/FIDO'S REWUEST==='*'RSQO SEND SAFL''s

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 REWUIRED AT BERMUDA TO MONITOR PRESENT POSITION AND IMPACT
PREDICTION CHARTS»s TO OBSERVE TELEMETRY DISPLAYS»s AND TO TRANSMIT THE RANGE SAFETY FUNCTIONS
WHEN COMMANDED TO DO SO BY THE RSOe FOR FLIGHT AZIMUTHS LESS THAN 090 DEGREES THE BRSO WILL
ASSUME PRIMARY RANGE SAFETY RESPONSIBILITY IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE
BRSO AND THE RSOs

SAFING BY THE RSO WILL BE TRANSMITTED AFTER GATE PENETRATION AND FIRST S~IVvB CUTOFF WHEN THE
FO/FIDO REQUESTS===t'RSO SEND SAFEe'' WHEN SAFING IS CONFIRMEDs THE RSO WILL STATE ''SAFING
CONFIRMED' 's IN THE. EVENT OF LOSS OF COMM WITH FD/FIDOs THE RSO WILL SEND SAFE ONLY IF HE CAN
CONFIRM S=1VB 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 CAPEes COORDINATION WILL BE EFFECTED WITH THE SUPERINTENDENT OF RANGE
OPERATIONS (SRO) AND FIDO TO ENSURE COMMAND COVERAGEs AND TELEMETRY DISPLAY AVAILABILITYe AT THE
AGREED TIMEs=FIDO WILL STATEs '' RSO SEND SAFE''e UPON CONFIRMATIONs THE RSO WILL STATE»
Y 'SAFING CONFIRMED''s

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

-

5=155

5=156

5=157

' TRACKING SOURCES '

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

DATA FROM TWO (2) OF THE FOLLOWING THREE (3) RADARS ARE MANDATORY TO L/0 (OTHER HIGHLY
DESIRABLE) === BERMUDA FPS=~16» BERMUDA FPU=6y AND GRAND TURK TPW=18

PRESENT POSITION AND 1P PLOTS AT BERMUDA (BDA) USING INPUTS FROM EITHER THE BDA FPS=16 OR BDA
FPQ=6 RADAR ARE HIGHLY DESIRABLE FOR LAUNCHe
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ITEM

5-158

5=159

' AIRBORNE SYSTEMS !

TWO (2) OPERATIONAL KANGE SAFETY COMMAND RECEIVERS ON EACH LAUNCH VEHICLE STAGE (S=ICs S=I11s AND
5=1VB) ARE MANDATORY TO L/OCs THE RANGE SAFETY SUPERVISOR (CRSS) AT THE LAUNCH CONTROL CENTER
wiLL DETERMINE IF THE RECEIVERS ARE OPERATING PROPERLYs

IU C~BAND BEACON NOs 1 OR NOs 2 IS HIGHLY DESIRABLE FOR LAUNCHe
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ITEM

* 1 COMMAND/CONTROL !

5=-160| NASA BERMUDA DRS COMMAND/CONTROL CAPABILITY IS MANDATORY TO L/0 FOR FLIGHT AZIMUTHS LESS THAN Y0
DEGREESe

5161 A 4 SECOND TIME DELAY BETWEEN ''ARM/MFCO'' AND ''ODESTRUCT/PD'' WILL Bt PROVIDEDL ©Y TIMERS IN THe
RSO CONSOLE IN THE RCCe
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ITEM

5162

5=163

5=164

5=165

ONE (1) OF TwWO (2) PRIVATE>

1

COMMUNICATIONS !

INDEPENDENT s

THE RSO AND BRSO 1S MANDATORY AND THE OTHER IS HIGHLY DESIRABLESs

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

(1) RSO LOOP (CAPE 11

(2) RSO PRIVATE LINE.

1)

.

(3) FLIGHT DIRECTOR LOOP.

A COMMUNICATIONS LINK BETWEEN THE RSO AND THE RANGE SAFETY

COMMUNICATIONS LINKS IS MANDATORY BETWEEN THE RSO AND FD/FIDO

CONTROL CENTER IS MANDATORY FOR T=40 MINUTE DESTRUCT CHECKSe

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

IS HIGHLY DESIRABLES.

GEOGRAPHICALLY DIVERSIFIED COMMUNICATIONS LINKS BETWEEN

SUPERVISUR

MISSION

REV
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SECTION
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R ITEM

' TELEMETRY *

5=166] IU TELEMETRY DATA (ONBOARD GUIDANCE PARAMETERS) TO THE RTCS ARE HIGHLY DESIRABLE UNTIL S=iVB
CUTOFF FOR 1P COMPUTATION AND RSO DISPLAY.

5=167] TELEMETRY REQUIREMENTS TO BE DISPLAYED FOR THE RSO AND iHE BRSO ARE HIGHLY DESIRABLE.
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5=~168

5=169

! RANGE SAFETY WEATHER RESTRICTIONS !

WIND RESTRICTIONS===~
AN ANNUAL PROFILE WIND RESTRICTION OF SIGMA WILL BE IN EFFECT FOR LAUNCHSe
CEILING AND VISIBILITY RESTRICTIONSm==

NO CEILING OR VISIBILITY RESTRICTIONS witL BE IMPOSED PROVIDING CNV FPS=l16 AND MILA
RADARS AND BEACON NO, 1 ARE OPERATIONALS

TPQ=18

MISS1ON REV|]| DATE SECTION GRouUP PAGE
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SECTION 6 = SLV = T8I

NASA - Manned Spacecraft Center

MISSION RULES
THROUGH TB4/TB4A

ITEM

-

NONE

6~1 S=IC LOSS OF THRUST

6=7 S~11 LOSS OF THRUST

6~11  S=IVB LOSS OF THRUST

SUMMARY OF LAUNCH PHASE RULES

6=2 LOSS OF ATTITUDE CONTROL

6=8 S=~11 GIMBAL SYSTEM FAILURE

6=~12 $=IvB COLC HELIUM SHUTOFF VALVE(S)

6=3 INERTIAL PLATFORM FAILURE =~ ACCELEROMETER

6=4 SLV INERTIAL PLATFORM FAILURE

6=9 S=11 SECOND PLANE SEPARATION FAILS

6=10 S=1VB LOSS OF HYDRAULIC FLUID

FAIL OPEN

6=6 EXCESSIVE ATTITUDE ERROR, IN PITCH OR YAW DURING S$S=11 BURN

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

Ae

Be

Ce

De
Ee

Fa

Ge

He

Te

Je

BSE GENERALIZED SWITCH.SELECTOR COMMAND CAPABILITY EXISTS=—=

le WHEN CREW ENABLES IU COMMAND SYSTEM (EXCEPT AS NOTED BELOW IN ITEM D)
2 FIVE SECONDS AFTER SPACECRAFT SEPARATION

BSE MANEUVER UPDATE AND INHIBIT CAPABILITY EXISTS FOR TB7 MANEUVERS ONLY.

BSE HAS NAVIGATION UPDATE CAPABILITY (FMR 6=3) AND TARGET UPLATE CAPABILITY {NO
REQUIREMENT)

BSE HAS NO COMMAND CAPABILITY DURING POWERED BURN PHASES.
A SAFE DISTANCE BETWEEN THE SPACECRAFT AND $-~1VB/IU 1S DEFINED AS 7000 FTs

BSE WILL RECOMMEND NO S=1VB RESTART FOR ANY CONFIRMED CONDITION/ MALFUNCTION IN THE LAUNCH
VEHICLE WHICH RESULTS IN===

le A CATASTROPHIC HAZARD
20 ACHIEVEMENT OF AN S=IVB ENGINE MAINSTAGE BURN WITH EXPECTED CUTOFF  OR
SHUTDOWN CONDITIONS DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSIONe IN
APPLYING THIS CRITERIA TO SPECIFIC MISSION RULESY A GU/NU GO RECOMMENDATION
WILL BE REWUIRED IF INSUFFICIENT S~1vB CONSUMABLES OR PROPULSION PERFORMANCE
IS AVAILABLE TO ASSURE ANY FINITE PROBABILITY OF ACHIEVING A CUTOFF ORBIT
WITH 6549000 NeMse APOGEE ALTITUDES
IN THE EVENT OF NO S=~IvB IGNITION AT RESTART OR AN EARLY S$~=]JvB SECUND BURN CQUTOFFy THE
SPACECRAFT SHOULD REMAIN ATTACHED TO THE S=IvB/IU AND MUNITOR LHZ AND LOX ULLAGE PRESSURES
UNTIL THE STAGE STATUS CAN BE ASSESSED BY GROUNDe IF EMERGENCY SEFPARATION IS REWUIRED
IMMEDIATELY AFTER S=1vB CUTOFFy THE SPACECRAFT SHOULD IMMEDIATELY GU TO A SAFE LDISTANCE
(7000 FT) FROM THE S=1vB/IUs
ABORT OR SPACECRAFT SEPARATION DURING LAUNCH PHASE wltl BE RECOMMENDEDL FOR THE FOLLOWING===
6=1 S=IC LOSS OF THRUST
6=2 LOSS OF ATTITUDE CONTROL
*#x6=7 S=]1 LOSS OF THRUST
*#6=8 S=[1 ANY SINGLE ACTUATOR HARDOVER INBOARD
6=9 S=]1 SECOND PLANE SEPARATION FAILS TO OCCUR AT TB3 + 31 SEC
6=10 S=]vB LOSS OF ENGINE HYDRAULIC FLUID PRIOR TO FIRST S$=1vB BURN
6=11 S=IvB STAGE LOSS OF THRUST
6=~12 S=IvB COLD HELIUM SHUTOFF VALVE(S) FAILS OPEN
SPACECRAFT GUIDANCE TAKEOVER WILL BE RECOMMENDED FOR THE FOLLOWING===
6=4 LAUNCH VEHICLE INERTIAL PLATFORM FAILURE=ATTITUDE REFERENCE
7=8 LOSS OF ATTITUDE CONTROL DURING TB5s TB7
S=11/8~1VB EARLY $,AGING WILL BE RECOMMENDED FOR THE FOLLOWING===
*%6=6 EXCESSIVE ATTITUDE ERROR IN PITCH OR YAW DURING S~11 BURN
*##6=7 S=[1 LOSS OF THRUST
*¥x6=8  S=I1 ANY SINGLE ACTUATOR HARDOVER I[NBOARD

*%6=12 S=]VB COLD HELIUM SHUTOFF VALVE(S) FAILS OPEN

*%  TIME DEPENDENT
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R ITEM

Ke TLI INHIBIT PRIOR TO RESTART OR SPACECRAFT SEPARATION WILL BE RECOMMENDED FOR THE
FOLLOWING===

7=1 INSUFFICIENT PROPELLANTS REMAIN FOR ACHIEVEMENT OF ACCEPTABLE ALTERNATE
MISSIONS

7=5 FAILURE OF RANGE SAFETY SYSTEM AFTER INSERTION

7-8 LOSS OF ATTITUDE CONTROL

7=22 S=1VvB LOSS OF ENGINE HYDRAULIC FLUID

8-6 S=IVB ACTUATOR CONFIRMED HARDOVER PRIOR TO TB6 + 9 MIN 10 SEC
8=8 LUSS OF ATTITUDE CONTROL DURING S=IVB SECOND éURN

Lo SPACECRAFT SEPARATION OR TL1 INHIBIT WILL BE RECOMMENDED UNLESS COMMAND ACTION IS
SUCCESSFUL FOR THE FOLLOWINGw===

T=4 J=2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST SIvB CUTOFF
#7=6 S=IVB COLD HELIUM SHUTOFF VALVES FAIL TO CLOSE

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

7=20 J=2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS

* EMERGENCY SEPARATION REWUIRED

Mo BSE WILL INHIBIT TB6 IN THE EVENT A TLI NO=GO DECISION IS MADE IN TB5e
Ne THERE MUST BE AT LEAST AN 80 MIN COAST PERIOD BETWEEN SIVB FIRST AND SECOND BURNS.
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R {RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
t t 1
] t L}
6=1 $=1C STAGE LOSS OF 'LAUNCH  'Ae CONTINUE MISSION ' AgBs CUES===
THRUST ' ' '
' ' 'l THRUST OK SWITCHES =  OFF
Ae ANY SINGLE ' ! ! (K33=115 THROUGH K&7=115)
ENGINE ' ' '
PRIOR TO TB3 ' 'BSE INFORM FLIGHT AND '
J 1FIDO '
) ] 1
t ] '
Be ANY TWO GR MORE " ! 'Bs ABORT/CONTINUE MISSION ' 2¢  THRUST CHAMBER PRESSURE LESS
ENGINES ' ! ' THAN 500 PSIA  {D8=101  THROUGH
' ' ! D8=105)
1 t L}
le PRIOR TO ' * 1. ABORT ' 34  LONGITUDINAL  ACCELERATION =
DEACTIVATION ! ' BSE INFORM FLIGHT ' (A2=603).
OF TWU ENGINES! ' AND TRANSMIT ABORT !
AUTO ABORT ' ' REQUEST. '
1 L) ]
2+ AFTER ' ' 2+ CONTINUVE MISSION * 44 FINAL THRUST OK CUTOFF = ON
DEACTIVATION ¢ ' BSE INFORM FLIGHT ' (K52=11% THROUGH K56=115)s
OF TWO ENGINES' ' AND FIDOs CAPCOM '
AUTO ABORT ' ! ADVISE CREW ' AGBe NOTE===
' ' OF POTENTIAL '
' ' OVERRATE CONDITIONs ' CREW MAY DEACTIVATE AUTOMATIC ABORT
' ' ¢ AFTER TBI + 120 SECa
] ' '
Ce LOSS OF THRUST = 'LAUNCH  'Ce CONTINUE MISSION ' Co  CUES=m~
ENGINE 3 OR & ' ' '
(THIS RULE ' 't BSE INFORM FLIGHT AND ' ls  THRUST CRAMBER PRESSURE LESS
APPLIES ONLY FOR ' t FIDO ' THAN 500 PSIA (D8~103s D8=104).
THE UNIQUE CASE ' FLIGHT INFORM RSOe '
OF ENGINE 3 OR 4 ' ' ' 24 ENGINE 3 OR ENGINE 4 THRUST OK
THRUST LOSS ' ' ' SWITCHES OFF  (K39=115»  THROUGH
BETWEEN O TO 45 ! ' ' K44=115).
SEC) ' ' '
' ' ' 34 ENGINE 3 OR & FINAL THRUST OK
ls VOICE COMM ' t le(A) FLIGHT CONFIRM ' CUTUFF (K54=115» K55=115)e
WITH RSO ' ' ENGINE 3 OR 4 '
' ' OUT VIA RSO ! Co NOTESm==
' ' PRIVATE LINEs '
' ' ' ls RSO LOOP 111 OR FD LOOP BACKUP
' ' {B) FLIGHT CONFIRM 't TO PLa
' ' NO OTHER KNOWN '
ot ' ANOMALIES ' 2. CONFIRMATION OF NO OTHER KNOWN
' ¢ BY LIGHT ' ANOMALIES WILL BE BASED ON ENGINE
' ' ACTIVATION AND ' CHAMBER PRESSURE NOT DECREASING AND
' ' VOICE REPORTs ' TOK SWITCHES ONe
1 '
20 NO VOICE COMM ! ' 2. FLIGHT CONFIRM ’
WITH RSO ' ' ENGINE 3 OR 4 OUT '
' ' AND NO OTHER KNOWN '
' ' ANOMALIES BY LIGHT '
' ' ACTIVATIONe '
' L ]
1 t 1
1 ' 1
] ' t
+ ] 1
Misston [Rev | DATE SECTION GROUP PAGE
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R 'JRULE §CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

Aele ANGULAR RATES=PITCH (R4~=602)0R
YAW {R5=602) GREATER THAN 2 DEG/SEC
AND NOT DECREASINGe ROLL (R6~602)
GREATER THAN 5 DEG/SEC AND NOT
DECREASING

' 1] t
# ' ]
1) 1)

62 LOSS OF ATTITUDE "LAUNCH ! CUES ===
CONTROL !
(]
)

Ae PRIOR TO TB1 + 2
MIN

Ae CONTINUE MISSION

BSE INFORM FLIGHT AND
F1DO

CREW WILL ABORT ON
LIMITS
(NOTE Asl)

2e¢ ANGULAR RATES=PITCH (R13=602)
OR  YAWw (R8=6V2) GREATER THAN 2
DEG/SEC AND NOT DECREASINGs ROLL
(R12=602) GREATER THAN 5 DEG/SEC AND
NOT DECREASING (SEE NOTE Ae2)

3¢ LOSS OF ATTITUDE CONTROL ALERT
{SEE NOTE A«3}

NOTESm==

Aele CREW ABORT LIMITS===

(A} PITCH AND YAW RATE +/= 4 DEG/SEC
(B) ROLL RATE +/= 20 DEG/SEC

(C} PITCHs YAWs OR ROLL ERROR +/= 5
DEG AND w=BALL DELTA P +/= 342 PSID

2+ THESE CUES ARE VALID IF RATE
CHANNEL SWITCHOVER HAS NOT OCCURRED.

3e LOSS OF ATTITUDE CONTROL ALERT
WILL BE GIVEN FOR THE FOLLOWING
CONDITIONS===
{A) LVDC/LVDA COMPUTATIONAL FAILURE

(8) ATTITUDE ERROR SIGNALS GREATER
THAN +/= 5 DEGs

(C) FAILURE TU INITIATE  PROPER
GUIVANCE SEWUENCE '

(D) S=1C ENGINE ACTUATOR HARDOVER

.
t
t
Ll
[l
'
'
1
'
[
)
[l
'
t
’
t
t
'
'
]
1
)
1
1
t
t
'
]
[l
'
'
t
]
]
t
)
]
1
[l
L)
1
1
t
]
[l
[]
)
* GREATER THAN +/= 5 DEGe
1
i)
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1
1
1
]
¢
1
]
t
)
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t
t
,
'
]
.
‘
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]
'
]
'
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]
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]
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Be BETWEEN TB1 + 2 LAUNCH Be CONTINUE MISSION CUES=m=
MIN AND TB5
INITIATE Bele ANGULAR RATES = PITCH (R4=602)»
BSE INFORM FLIGHT AND YAW (R5=602)s OR ROLL (R6=602)
F1DO GREATER THAN % DEG/SEC AND NOT
DECREASING
CREW WILL ABORT ON
LIMITS 2e ANGULAR RATES - PITCH
{NOTE Baels) (R13=602)s YAW (R38=602)s OR ROLL
(R12=602) GREATER THAN 5 DEG/SEC AND
NOT DECREASINGe (SEE NOTE Be2)
3¢ LOSS OF ATTITUDE CONTROL ALERT.
(SEE NOTE Be3)
NOTES===
Bel CREW ABORT LIMITS==~
(A) PITCH OR YAW RATE +/= 10 DEG/SEC
(8) ROLL RATE +/= 20 DEG/SEC
2¢ THESE CUES ARE VALID [IF RATE
CHANNEL SWITCH QVER HAS NOT
OCCURRED
MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14[]FNL | 11/1/70]SLV = TB1
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 = SLV = TBI THROUGH TB4/TB4A

RULE JCONDITION/MALFUNCTION' PHASE ! RULING t CUES/NOTES/COMMENTS
. 1 - )
' ) g
L] 1 1)
6.-2 t 1 ]
CONT ! ¢ ' 3, LOSS OF ATTITUDE CONTROL ALERT
' ' ' WILL BE GIVEN FOR THE FOLLOWING
' ' t CONDITIONS ==~
1] ) t
' ' ' (A) LVDC/LVDA CUMPUTATIONAL FAILURES
' ] ]
' ' ' (B) ATTITUDE ERROR SIGNALS PITCH»
' ' ' YAWs OR KROLL GREATER THAN + 5 DEG
' ' ' U(TBL + 120 SEC AND S=I1 BURN)== ROLL
' ' U GREATER THAN +/= 345 DtGy» PITCH  AND
¢ ' ' YAW GREATER THAN +/= & DEG (S=~IVB
! ' ' BURN ONLY)
' ] ]
' ' ' (C) FAILURE TOU INITIATE  PRUPER
! ' ' GUIDAMCE SEWQUENCE
1 ) (]
' ' ' (D) S=IVB ENGINE ACTUATOR HARDOVER
' ' ' GREATER THAN +/= 5 DEG (S=11 BURN
' ' ' ONLY)
' 1 )
' ' ' (E) FAILURE  GF  S=IvB  ENGINE
' ' ' HYDRAULICS (S=IVB BURN ONLY)
] 1] 1]
6=3 INERTIAL PLATFORM f LAUNCH 'CONTINUE MISSION ! CUES===
FAILURE = tCOAST 1BSE INFORM FLIGHT '
_ACCELEROMETER 'RESTART 'FIDO» AND GUIDO ' ls GUIDANCE STATUS WORD (MODE CODE
(ONE OR MORE AXx1s) ! 'CAPCOM ADVISE CREW t 24 (H60~603)
] ] t
' ' ' BITS D26 AND D25 FOR 2 ACCEL SET' TO
L] 1] ] IONEI
t ] t
' ' ' BITS D24 AND D23 FOR X ACCEL SET TO
1 L) 1 'ONE.'
] L] 1
' ' ' BITS D22 AND D21 FOR Y ACCEL SET TO
] L] ) ‘ONE‘.'
1 ] )
' ' ' 264 ACCELEROMETER PICKOFFS (Xs Ys OR
' ' ' Z) INDICATE IN EXCESS OF 3 DEG AND
' ' ' NOT DECREASINGe (H10=603y H11=603)»
! ' ' H12+-603)
t t ]
' ! ! NOTES===
] 1 L]
' ! ' le NO EFFECT ON VEHICLE TRAJECTORY
' ' ! DURING $~1C STAGE BURNe
L 1 1
' ' ' 2+ LVDC SWITCHES TO A BACKUP MODE
! ' ' AND UTILIZES A  PRECOMPUTED F/M
' ' ' PROFILE FOR FAILED AXIS DURING THE
' ' ! S=1Cs S=1ls» AND S=1VB BURNSe THE IU
' ' ' STATE VECTOR THEREAFTER MAY  NOT
' ' ! REFLECT THE  ACTUAL  FLIGHT
' ' ' TRAJECTORY.
1 ' 1 )
' ¢ ' 34 lU STATE VECTOR AT INSERTION MAY
' ' ' BE NO GO AND A NAV UPDATE MAY BE
' ' ' REWUIRED FOR ACCEPTABLE INITIATION
' ' ' OF TB6 AND ACCEPTABLE TLI GUIDANCES.
' L t
' ' ' 44 CREW WILL INITIATE MANVAL CUTOFF
' ' ' FOR AN OVERSPEED CONDITIONs
' ] 1
' ' ' 5 THE SECOND BURN PRECOMPUTED F/M
' ' ' PROFILE FOR THE FAILED AXIS ASSUMES
' ' ' NOMINAL PROPULSION PERFORMANCE AND
K ' ' NOMINAL MASS HISTORY.
] ] ]
MISSION |REV |DATE ISECTION GROUP PAGE
APOLLO 14 JFNL [21/1/70|SLV = T81
THROUGH TB4/TB4A 6=6




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 6 = SLV = TBI THROUGH TB4/TB4A

RULE ['CONDITION/MALFUNCTIUN' PHASE RULING ! CUES/NOTES/COMMENTS
+ + - 1]
+ t '
6=4 LAUNCH VEHICLE TALL "CONTINUE MISSION ' CUES==-
INERTIAL PLATFORM ! '8SE INFORM FLIGHT AND '

FAILURE = ATTITUDE ' 'RECOMMEND SPACECRAFT ' ls GUIDANCE REFERENCE FAILURE (D04
REFERENCE ' TGUIDANCE TAKEOVER ' OR DU6 MUDE CODE 26 BIT D8 SET TO
' ' ! 1IONE'! (H60-603)

+ ' 4
! ' ' 24 GUIDANCE STATUS WORD=(MODE CODE
' ' ' 24) (H60=603)
[} + )
' ' " BITS D20 AND D19 FOR Z GIMBAL SET TO
t ' tOLIONE Y
t ) '
! ' ' BITS D18 AND D17 FOR X GIMBAL SET TO
' [ tOLIONE Y
1 [} '
' ' ' BITS D16 AND D15 FOR Y GIMBAL SET TO
t L] . lloNE’l .
' ' '
' ' ' 3, LADDER OUTPUTS  CONSTANT  FOR
! ' ' FAILED AXES  (H54=603s  H55=-603s
! ! ' H56=603)
‘ ) '
' ' ' 44 ATTITUDE ERROR  CONSTANT  FOR
' ' ' FAILED  AXES(H69~602»  H70~602»
' ' ' H71=602)
* ) L)
' ' ! NOTES=-=~
' [} ]
' ' ' 1o IN THE EVENT OF THIS FAILURE
' ' ' PRIOR TO TB6s THE CREW WILL HAVE TO
' ' " INITIATE TB6.
t [} ]
1] ] []
' t [}
6=5 RESERVED ' ' '
' ] )
] ] ]
t ] ]
6=6 EXCESSIVE ATTITUDE 'LAUNCH  'CONTINUE MISSION/EARLY ' CUES==~
ERROR IN PITCH OR ' 'STAGE !
YAW DURING $=I1 BURN' ' ' 1o COMMANDED ANGLES MINUS GIMBAL
' ' ' ANGLES (H60-603) GREATER THAN 20 DEG
As PRIOR TO $~IvB TO! 'As CONTINUE MISSION * AND DIVERGING
col capaBiliTy ¢ '© BSE INFORM FLIGHT AND  F
' ' FIDO !
[} ' '
Be AFTER S=IVB TO ! 'Be EARLY STAGE ' 2. ACTUATORS ~ NOT  RESPONDING
COl CAPABILITY ° ' BSE INFORM FLIGHT AND ' (GB=201 THRU 204s G9=201 THRU 204
' t  FIDO AND RECOMMEND EARLY' G30=201 THRU 204s G31=-201 THRU 204)
' ' . STAGING ]
Ce AFTER $=11 CUTOFF! *Co CONTINUE MISSION ' 3, VERIFIED TRAJECTORY DEVIATION.
MINUS 30 SECONDS ! 't BSE INFORM FLIGHT AND ! ’
' ' F1DO ! NOTESm=m
' ] ]
‘ ' * THIS RULE DOES NOT APPLY FOR OTHER
' ' ' IDENTIFIED  LAUNCH  VEHICLE
' ' * MALFUNCTIONSs SEE FMR 6=2» 6=3s 6-4
' L ' 6=Ts AND 6=9,
MIssION |Rev |oatE SECTION GROUP PAGE
APOLLO 14 [FNL | 11/1/70 |sLv = TB1 '

THROUGH TB4/TB4A

6=7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 6 = SLV = TBI THROUGH TB4/TB4A

'RULE

'CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

S=11 LOSS OF THRUST 'LAUNCH
)

Ae

ANY SINGLE ENGINE!
FAILURE TO ATTAIN!'
THRUST OR LOSS OF!

Ae

CONTINUE MISSION
BSE INFORM FLIOHT
AND FIDOoe

As  CUES==~

le THRUST OK SWITCHES=OFF (K285-201

THROUGH 205 K286=201 THROUGH 205).

+
1
'
1
1
* t
1 !
THRUST PRIOR TO ! ! ' 2¢ THRUST CHAMBER PRESSURE~ ZERO
NOMINAL S=11 ' ' ' (D13=201 THROUGH 205)s
CUTOFF ' ! !
' ! ' 3. LONGITUDINAL  ACCELERATION
' ! ' (A2-603)
' 1 +
Be ANY TWO ENGINES= ! 'Be CONTINUE MISSION/EARLY ' Bes CUES===
FAILURE TO ATTAIN! ' STAGE '
THRUST . OR LOSS OF! ! ' ls THRUST OK SWITCHES OFF (K285=201
THRUST === ! ! * THROUGH 205=~= K286=201 THRU 205}
1 1 '
le ADJACENT ! ' le CONTINUE MISSION ' 24  THRUST CHAMBER PRESSURE ZERC
CONTROL ! ! ! (D13=201 THROUGH 20%)
ENGINES ' ! '
' ! t 3. LONGITUDINAL  ACCELERATION
(A} PRIOR TO ! (A} BSE INFORM FLIGHT' (A2-603)
s$-lve 10 ! ! AND FIDO '
CUI t ’ 1
! ! CREW WILL ABORT !
' ' ON LIMITS '
' ! (NOTE Bel) '
+ ] '
' ' '
(B) AFTER ! ! (B) EARLY STAGE ! NOTES==-
s=1ve 10 ! ! BSE INFORM FLIGHT!
ol sur ! ! AND RECOMMEND ! Bele CREW ABORT LIMITS
LESS THAN ! ! EARLY STAGE '
TB3+4 MIN ' ' (A) PITCH OR YAW RATE +/= 10
40 SEC ' ! ! DEG/SEC
' + )
(C) AFTER ! t (C) CONTINUE MISSION * (B) ROLL RATE +/= 20 DEG/SEC
TB3+4 MIN ! ! '
40 SEC ! ! ' BeZe TH3 TIME BASED ON A 3 SIGMA
' ! * CONSUMABLE TLI CAPABILITY TO 654000
2¢ NON ADJACENT ! ' 2e CONTINUE MISSION tONM
CONTROL ' ! !
ENGINES ' ' !
1 t 1
Ce THREE OR MORE ! 'Ce ABORT/EARLY STAGE/ ' Cs CUES===
ENGINES OUT ' ! CONTINUE MISSION '
! ! ' Coele  THRUST  OK  SWITCHES  OFF
le PRIOR TO s=1vB' ! ls ABORT ' (K285-201 THRU 205~- K286-201 THRU
10 col ! ! BSE INFORM FLIGHT ' 20%)
CAPABILITY ! ! AND TRANSMIT ABORT !
! ¢ REWUEST ' 2. THRUST CHAMBER PRESSURE ZERO
' ' ' (D13=201 THRU 205)
2¢ AFTER S-1vB TO' ' 2 EARLY STAGE !
co1 ! ! BSE INFORM FLIGHT ' 3e¢ LUNGITUDINAL  ACCELERATION
CAPABILITY BUT! ' AND RECOMMEND EARLY ' (A2-603)
PRIOR TO LOw ! ! STAGINGs '
LEVEL SENSE ! ! ' Co NOTE===
ARM ' ! '
' ! ' AFTER PRUGRAMMED S=I1 CENTER ENGINE
! t  3s EARLY STAGE/ ! CUTOFFy ENGINES OUT REFERS ONLY TO
' ' CONTINUE MISSION ! CONTROL ENGINESe
3¢ AFTER LOW ' ! '
LEVEL SENSE ' ' !
ARM t ' t
¥ ' '
' t ]
(A) 3 CONTROL ' ! (A} EARLY STAGE '
ENGINES ! ! BSE INFORM !
ouT ! ! FLIGHT AND !
! ' RECOMMEND EARLY !
' ' STAGE . '
¢ ‘' '
(8) ALL ! ¢ (B) CONTINUE MISSION !
ENGINES ' ! !
ouT ' ! BSE INFORM '
! ' FLIGHT '
MISSION | REV] DATE SECTION GROUP PAGE
APOLLO 14 FNL 11/1/7¢ sLv = TBl
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 6 = SLV = TBl THROUGH TB4/TB4A
R 'JRULE YCONDITION/MALFUNCTION' ~PHASE ! RULING ' CUES/NOTES/COMMENTS
—-:—-- . + ‘
L ‘ 1 ]
6=-8 S=11 STAGE ANY 'LAUNCH ~ 'ABORT/EARLY STAGE/CONTINUE !
SINGLE ACTUATOR ! 'MISSION '
HARDOVER INBOARD ! ' !
t ' |
! ' !
Ae PRIOR TO S-Ive ! 'Ae ABORT= ' CUES=~=
TO COI ! ' BSE INFORM FLIGHT !
CAPABILITY ! ' AND TRANSMIT ABORT ! le YAW ACTUATOR POSITION EXCEEDS
! ' REQUEST ' 46 DEG (GB=201 THRU 204s G30=201
! N ' THRU 204)
Be BETWEEN S$~1v8 ! 'Be EARLY STAGE !
T0 Col ! ' ' 2+  PITCH  ACTUATOR  POSITION
CAPABILITY AND ! ' BSE INFORM FLIGHT AND ' EXCEEDS +6 DEG (G9=201 THRU 204)
30 SEC ! ' RECOMMEND EARLY ' 6G31-201 THRU 204)
PRIOR TO s~I1 ! ' STAGING !
CUTOFF N ' ' e ADJACENT  CONTROL  ENGINE
! ! ' ACTUATOR IN SAME PLANE MOVES 4 1/2
Ce AFTER S=11 ! 'Co CONTINUE MISSION= ! DEG INBOARD (SAME MEASUREMENTS AS
CUTOFF MINUS ' ' ! CUES 1 AND 2)
30 SEC ! ' BSE INFORM FLIGHT '
! ! ! NOTES===
1 ' t
! ! ' le THE CREW SHOULD ABORT OR EARLY
' ' ' STAGE AS SOON AS POSSIBLE AFTER
! ! ' MALFUNCTION  OCCURS TO  PRECLUDE
! ! ! EXCESSIBE THERMAL PROBLEM IN AFT
! ' ' INTERSTAGE,
] ] L)
6=9 S=11 SECOND PLANE  'LAUNCH  'ABORT ' CUES=-=
SEPARATION FAILS TO ! 'BSE INFORM FLIGHT AND !
OCCUR AT TB3 + 31 ° 'TRANSMIT ABORT REWUEST. 'l SECOND  PLANE  SEPARATION
SEC ! *CREW ABORT PRIOR TO 783 ' INDICATION  SHOWS NO  SEPARATION
! '+ 66 SECs ' (MB6=2069 M8T7=206)
¥ L] '
! ! ' 24 GUIDANCE MODE WORD 1 MODE CODE
! ! ' 25 BIT D15 REMAINS ZERO (H60=6031e
1 ' )
! ! ' 3.4 IGNITION BUS VOLTAGE REMAINS AT
! ' ' APPROXIMATELY 28 VOLTS (M125=207).
1 ] 1
! ' "4, RECIRCULATION BUS  VOLTAGE
' ' ' REMAINS AT APPROXIMATELY 56 VOLTS
! ! ' IM111-207)
t t '
' t ! NOTESwwe
' t [}
! ' ' THE CREW SHOULD ABORT AS SOON AS
! ! ' POSSIBLE AFTER MALFUNCTION OCCURS TO
! ' ! PRECLUDE EXCESSIVE THERMAL PROBLEMS
! ! ' IN AFT INTERSTAGEe
' ] '
' ' '
MISSION REV |DATE EECT(ON GROUP PAGE
APOLLO 14 FNL §1l1/1/70 5LV = 7Bl
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MISSION RULES

NASA - Manned Spacecraft Center

SECTION 6 = SLV = TBI' THROUGH TB4/TB4A

R JRULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
_— —— - e ——— -
1 1 ]
t [ '
L 1 1
6=~10 S=IVB LOSS OF YLAUNCH 'NC SIVB START ! CUES™==
HYDRAUL.IC FLUID ' . 'BSE INFORM FLIGHT AND !
PRIOR TO FIRST S=Ivb!' 'F1D0 AND RECOMMEND NO ' le HYDRAULIC RESERVOIR OIL LEVEL
BURN ! 1S~IVe STARTe ' APPROX ZERO PERCENT (L7=403).
1 ] ]
! YCAPCOM ADVISE CREW ' 2+ HYDRAULIC SYSTEM PRESSURE LESS
' ' ' THAN 1700 PSIA (D41=403),
t 1 1
' ' '3, HYDRAULIC RESERVOIR PRESSURE
' ' t APPROX ZcRO PSIA (D42=403)e
t 1 t
' ' ' NOTES=~=
+ ] ]
! ' 'l L7=403 PLUS ONE OF THE OTHER
' ' ' CUES ARE REQUIRED FOR IMPLEMENTATION
' ! ' OF THIS RULES
L] ' ]
! ! ' 2 IF ALL THREE CUES  ARE
' ' ' FUNCTIONING PROPERLY » THEY  ARE
' ! ! REQUIRED FOR IMPLEMENTATION OF THIS
! ' ' RULE.
t 1 1
' ' ' 3. SPACECRAFT SHOULD HAVE <Col
: ' t CAPABILITY AT S=I1 CUTOFF
1 ]
! ! L' AT SII CUTUFFe THE CREW SHOULD
t ' 'UINHIBIT  THE SIvB START WITH THE
' ' ' TRANSLATION HANDCONTROLLERS
t ] )
6=11 S=1vB STAGE LOSS OF ! ' ! CUES===~
THRUST ! ' '
' ' t l¢ THRUST CHAMBER PRESSURE = ZERO
Ae FAILS TO ATTAIN 'LAUNCH tAe SPACECRAFT SEPARATION t (D1=401)e
THRUST OR ' ' B8SE INFORM FLIGHT AND ¢
PREMATURE ' ' F1D0 t2 THRUST OK SWITCHES =  OFF
SHUTDOWN PRIOR TO! ' t(K1a=401r K157=401)
OBTAINING PARKING' ' '
ORBIT ' ' ! 34 LONGITUDINAL ACCELERATION = ZERO
' ' ' (A2=603)e
'TLI "Be CONTINUE MISSION '
8. SHUTDOWN PRIOR ' ' BSE INFORM FLIGHT AND ' 44 TBS5 IS INITIATEDs MODE CODE 259
TO A 655000 No Me' ' COMMAND ===~ ' BIT D2 SET TO ONE (H60=603)
APOGEE ALTITUDE, ! ' '
AND ENTRY ' ' LI TB7 1S INITIATEDs MODE CODE 269
INTO TB7 ! ' ' BIT D20 SET TU ONE (H60-603)
FOR REASONS ¢ ' le LHZ2 REPRESS CONTROL !
OTHER THAN A ' ' VALVES CLOSED ! NOTE===
PROPELLANT ' ' . '
DEPLETION t ' 2e LH2 LATCHING RELIEF ' SEPARATION wIkLL BE REWUIRED FOR
' ' VALVE UNLATCHED AND ' VIOLATION OF FMR 7=6 OR FMR 7=1&s
' ' CLOSED '
1 ] )
' ' 3¢ LOX NPV OPEN OFF '
L) t L)
' ' 4¢ LH2 CONTINUOUS VENT !
' ' SYSTEM OPEN '
] ] )
! ' 5¢ SPACECRAFT '
! ' SEPARATION ATTITUDE !
! ! MANEUVER INHIBIT '
' ] )
' ' 6s OPEN PREVALVES:® '
' ' AND RECIRC VALVES :
1) 1
' 'THE SPACECRAFT SHOULD '
' fREMAIN ATTACHED TO THE '
' 1S~1vB/1U AND MONITOR LH2 '
' ftAND LOX TANK ULLAGE '
' tPRESSURESes IF SEPARATION !
! '1S REQUIRED® THE SPACECRAFT!
! 'SHOULD IMMEDIATELY GO TO A !
' 'SAFE DISTANCE (7000F FT) '
' 'FROM THE S=1VB/IUe '
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14JFNL | 11/71/70|sSLv = TB1
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 =~ SLV = TBI THRQUGH TB4/THB4A

RULE JCONDITION/MALFUNCTION' PHASE ! RULING t CUES/NOTES/COMMENTS
-1 ] ¢ [
+ ) )
] t ]
6=12 S=IVB COLD HELIUM 'LAUNCH 4 ! CUES==~
SHUTOFF VALVES ' ' '
FAIL OPEN ' ' : A ls LOX TANK ULLAGE PRESSURE
] +
As PRIOR TO LAUNCH ! TAe ABORT ' {D179=406)
ESCAPE TOWER ' ' BSE INFORM FLIGHT AND '
JETTISON AND LOX ! ' TRANSMIT ABORT REQUEST ! 2e¢ LOX TANK ULLAGE PRESSURE
TANK ULLAGE ¢ ' '
PRESSURE 1S 50 ' ' ' (D180=406)
PSIA OR SATURATED! ' '
AT UPPER LEVEL ' ' !
! ' ' BEC  le COLD HELIUM REG DISCHARGE
Be BETWEEN LAUNCH ' tBe EARLY STAGE '
ESCAPE TOWER ' ' BSE INFORM FLIGHT AND ' PRESSURE REMAINS GREATER
JETTISON AND 50 ! ' RECOMMEND EARLY STAGING !
SEC PRIOR TO ' ¢ IMMEDIATELY ! THAN 200 PSIA FOR A
511 CUTOFF ' ' !
¢ ' ' MINIMUM OF 20 SECONDS
Ce AFTER S=11 CUTOFF! 'Co CONTINUE MISSION '
MINUS 50 SEC ' ! ' (D105=403)
' ' BSE INFORM FLIGHT '
' ' ! 2s LOX ULLAGE PRESSURE AT
) ) 4
' ' ' RELIEF SETTING (41=44
1 ] 1
' t ' PSIA) AND RELIEVING
) 1 )
' ' ' {D179=4069 D180=406)
+ L} 1
' ' ' 3¢ COLD HE BOTTLE PRESSURE
1 ] )
' ' : DECAYING (D261=403
1 )
' ' ' D263=403)
1 1] 1
¢ ' ' NOTE===
] ) ] X
' ' ' ALL CUES MUST INDICATE THE FAILURE
' ' ' FOR IMPLEMENTATION OF THIS RULE.
MISSION [REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

) MISSION RULES
SECTION 7 = SLV = TB5 AND TB7

ITEM

SUMMARY OF COAST PHASE RULES
7-1 INSUFFICIENT PROPELLANT
7=2 LOSS OF ONE APS MODULE
7=3 MAIN FUEL VALVE FAILS TO CLOSE
7~4 MAIN OXIDIZER VALVE FAILS TO CLOSE
7=-5 RANGE SAFETY SYSTEM NOT SAFED AFTER INSERTION
7=6 COLD HELIUM SHUTOFF VALVE FAILS OPEN
7=7 AUXILIARY HYDRAULIC PUMP FAILS
7-8 LOSS OF ATTITUDE CONTROL
7=9 CONTINUOUS VENT REGULATOR FAILS TO OPEN
7=10 APS ULLAGE ENGINE FAILS ON
7=11  RESERVED
7-12  RESERVED
7-13" IV ENVIRONMENTAL CONTROL SYSTEM FAILS
7=14 COMMON BULKHEAD DELTA P
7=15 LOSS OF s=1vB STAGE PNEUMATICS
7-16 RESERVED
7=17 LH2 TANK VENT FAILURE OR LEAK
7-18  LOW COLD HELIUM SUPPLY
7-19 LOX TANK ULLAGE PRESSURE IS LESS THAN 31 PSIA
7=20  J=2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS
7-21  PU VALVE FAILURE
T=22 S-IVB LOSS OF HWYDRAULIC 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
7=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 ALSO APPLY TO THIS SECTION===
6=3 INERTIAL PLATFORM FAILURE = ACCELEROMETER

6=4 LAUNCH VEHICLE INERTIAL PLATFORM FAILURE=ATTITUDE REFERENCE

MISSION REV | OATE SECTION GROUP

PAGE

APOLLO 14]FNL | 11/1/70)SLV=TBS
AND TB7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV - TB5 AND TB7

RULE JCONDITION/MALFUNCTION!

PHASE ¢!

RULING '

CUES/NOTES/COMMENTS

'EARTH
{ORBIT
'

PRIOR TO RESTART»
INSUFFICIENT
PROPELLANT REMAINS
FOR ACHIEVEMENT OF
ACCEPTABLE
ALTERNATE MISSIONe

1
1
1
]
]
LOSS OF ONE APS '
MODULE '
'
]

Ae TB5 TO TB6+9
MIN 20 SEC '
'ORBIT

'TLC
'

EARTH

T87 TO TB7+15 MIN

TB7+15 MIN TO LM
EJECTION

De LM EJECTION TO
YAW MANEUVER

COMPLETE

Ee AFTER YAW
ATTITUDE MANEUVER
COMPLETE

'NO S-lvB RESTART
'

'BSE INFORM FLIGHT AND
'RECOMMEND NO S=1vB
'RESTART

'

Ae CONTINUE MISSION

ls BSE INFORM FLIGHT
AND COMMAND= S=1VB
BURN MODE ON

2+ CREW WILL STABILIZE
THE VEHICLE WITH CSM
RCS

CONTINUE MISSION

1. BSE INFORM FLIGHT AND

COMMAND =~ FCC POWER

OFF

2e¢ CREW WILL STABLIZE

VEHICLE WITH CSM RCS

CONT INVE MISSION
le BSE INFORM FLIGHT AND

COMMAND = FCC POWEK
OFF

2e CREW DISCRETION FOR
DOCKING

CONTINUE MISSION

le BSE INFORM FLIGHT AND
COMMAND =~ FCC POWER

OFF

SPACECRAFT WILL DO
EVASIVE MANEUVER

2

00 NOT INITIATE TBS
4e BSE PERFORM NON=
PROPULSIVE S=1vB
SAFING BY GROUND
COMMAND

CONTINUE MISSION

BSE INFORM FLIGHT AND
le AFTER ULLAGE BURNS
COMMAND = S=IVB BURN
MODE ON

2¢ AFTER LOX DUMP AND
PRIOR TO APS BURNy
COMMAND = S=IvB BURN
MODE OFF

3e¢ AFTER COMPLETION OF
LUNAR IMPACT BURNS?»
COMMAND FCC POWER
QFF

'
'
1
L
'
'
]
'
t
)
'
'
¢
'
t
'
]
1
1
1
1
‘
]
‘
'
1
1
1
i
t
1
]
1
"D,
)
]
]
.
[}
'
t
t
+
1
t
1
'
1
'
t
]
t
'
'
*
'
'
t
]
1
v
'
1
'
'
'

CUE~=~

PROPELLANT REMAINING AS ASCERTAINED
DURING REAL=TIME EVALUATIONS

CUES===

le MANIFOLD PRESSURE MODe 1
100 PSIA (D70=414)s (D71=414)

BELOW

2¢ MANIFULD PRESSURE MQDe 2
100 PSIA (D72=415)s (D73=415)

BELOW

NOTES===

LIMITS IN FMR =8
CONDITION/MALFUNCTION *tD*?
APPLY TO THE FAILURE
CONDITION/MALFUNCTION Es

0o
IN

NOT
7-2

MISSION REV

DATE SECTION GROUP

PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV = TBS AND T87

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
1) t )
L} 1 )
7-3 J=2 ENGINE MAIN ' ¢ ! CUES===

FUEL VALVE (MFV) ' ' '

FAILS TO CLOSE ATwe=! ' 'l MAIN  FUEL  VALVE  POSITION
' ' ' ' (G4=401)e

Ae FIRST S-1VB YEARTH tAe CONTINUE MISSION '

CUTOFF ) 'ORBIT ' ' 24 MAIN FUEL VALVE OPEN (K1l8=401)e

' ' BSE INFORM FLIGHT AND '
' ' COMMAND (ASAP ) === '
1 ] )
' ' le PREVALVES AND '
! ' RECIRC SHUTOFF '3, FUEL  FLOWMETER  FLOWRATE
' ' VALVES CLOSED ! (F2=401}s
! ' {SEE NOTEL) '
' ' ' 4, FUEL RECIRC FLOWRATE (F5=404).
' ' 2e ATTEMPT TO CYCLE AND !
! ' CLOSE MFV ! NOTES===
1 ) 1
' ' IF SUCCESSFUL» BSE ' 1s IF THE MFV IS OPENs THE LHZ PUMP
' ' COMMAND === ' INLET PRESSURE WILL GU TO ZERO AFTER
! ' ' COMMAND ACTION {(Ael)e
' ' 3s PREVALVE AND RECIRC !
! ' SHUTOFF VALVES V2. THIS FAILURE  WILL  REUWVIRE
' ' OPEN * EVALUATION OF LH2Z  RESIDUALS TO
' ' t DETERMINE ADEQUACY FOR TLI VELOCITY
¢ ' ' CUTOFF (REF FMR 7=1)e
] ] t
' ' ' 3, A FAILURE FOLLOWING SECOND BURN
' ' ' CUTUFF WILL REWUIRE A RE=~EVALUATION
' ' ' OF LUNAR IMPACT VELOCITY DESIREDS

Be SECOND S=1VB 'TLC 'Be CONTINUE MISSION '

CUTOFF ' ' '
' ' BSE INFORM FLIGHT AND '
1 1 !
' ¢ le ATTEMPT TO CLOSE MFV !
' 1 WHEN LOX DUMP IS ¢
' ' COMPLETEs BSE CMDe ¢
) () '
' ' 2 PREVALVES AND RECIRC '
' ' VALVES CLOSE '
MISSION |REV | DATE SECTION GROUP PAGE

APOLLO 14)FNL | 11/1/70)SLV=TB5
AND TB7 -3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV = TB5 AND TB7

LT CONDTTTON/MALFUNC TIONT . PHAGE ! RULING ' CUES/NOTES/COMMENTS
1 ) 1 L}
] ' 1] 1
4 J=2 ENGINE MAIN ' ! ' CUES===
OXIDIZER VALVE (MOV)! ' !
FAILS TO CLOSE ATmmw=t? ' LIS Y MAIN OXIDIZER VALVE POSITION
) ' ' (G3~401) GREATER THAN 10 DEGe
Ae FIRST S=1Vb 'EARTH 'Ae CONTINUE MISSION/ ¢
CUTOFF 'ORBIT ! NO §=1VB RESTART ' 2. MAIN OXIDIZER VALVE OPEN~-ON
' ' BSE INFORM FLIGHT AND ! (K120=401),
' ! COMMAND (ASAP ) === '
' ' le« PREVALVES AND ' 3¢ LOX FLOWMETER FLOWRATE F1-40L
! ' RECIRC SHUTOFF ! GREATER THAN 47 LB/SECs
' ' VALVES CLOSED '
! ' 2¢ ATTEMPT TO CLOSE ' o4, LOX INJECTOR PRESSURE
' ' MOV ! {DO0C05=401)
' ' IF Ae2 IS SUCCESSFULs !
' ' BSE INFORM FLIGHT ' NOTES
' ' AND COMMAND '
! ¢ 3e PREVALVES AND RECIRC ' 14 IF THE MOV IS OPENs THE LOX PUMH
' ' SHUTOFF VALVES OPEN ' INLET PRESSURE WILL GO TO ZERO AFTER
! ! IF Ae2e 15 UNSUCCESSFULs! COMMAND (AL)e
' ! BSE INFORM FLIGHT AND '
' ' RECOMMEND NO SIvB ' 2 THIS FAILURE Wikl REQUIRY
' ' RESTART ' EVALUATION OF LOX RESIDUALS T4
' ' ! DETERMINE ADEWUACY FOR TLI VELOCITY
! ! ' CUTOFF (REF FMR 7=1)
Be SECOND BURN 'TLC 'Be CONTINUE MISSION '
CUTOFF ' ' BSE INFORM FLIGHT AND ' DELTA VELOCITY REQUIREMENTS
¢ ' le ATTEMPT TQ CLOSE MOV !
' ' WHEN LOX DUMP 1§ '
¢ ' COMPLETEs BSE COMMAND!
! ) 2e PREVALVES AND RECIRC !
¢ ' VALVES CLOSE. '
S
M on K:W TATE SECTION GROUP PAGE
APULTU Ip F 117177p SLV=TBS5
AND TB7 T=4




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 = sLV = TB5 AND TB7
R |RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
) ) )
] L] 1
] ) )
7~5 RANGE SAFETY SYSTEM 'EO ' ! CUES===

NOT SAFED AFTER ' ' !

INSERTION ' ' ' le FIRING UNIT 1 RS EBW GREATER
' ' ' THAN OR  EQUAL TO  le6  VOLTS

Ae PROPELLANT ' tAe CONTINUE MISSION ! (M30=411)e
DISPERSION ! ' '

SYSTEM NOT ARMED ! ' ! 2+ FIRING UNIT 2 RS EBW GREATER
' ' BSE INFORM FLIGHT AND ' THAN  OR  EWUAL TO  le6  VOLTS
' ' RECOMMEND RS0 SEND ' (M31=411)e
¢ ' SAFE COMMAND '
1 1 1]

Be PROPELLANT ' 'Be SPACECRAFT SEPARATION ' 34 RANGE SAFETY RECEIVER NOs 1
DISPERS ION ' t ! ENABLE (N57=411) BETWEEN 24 AND 445
SYSTEM ARMED AND ! ' ' VOLTS
RSC HAS NOT SENT ! ' BSE INFORM FLIGHT AND '

MFCO ' ' LI RANGE SAFETY RECEIVER NOe 2
' ' le RECOMMEND ! ENABLE (N62=411) BETWEEN 244 AND 445
t ' SPACECRAFT ' VOLTS.
! ' SEPARATION TO A '
' t SAFE DISTANCE ' 5¢ RSO DISPLAY AND COMMAND SYSTEM
' ' (7000 FT)e ' STATUS.
t ] +
' ' 2¢ WHEN SPACECRAFT HAS ' NOTES===
¢ ' REACHED A SAFE '
' ' DISTANCE ' le RSO SHOULD NOT ATTEMPT TO SAFE
' ' RECOMMEND RSO SEND ' THE RANGE SAFETY RECEIVERS ON REVS 2
' ' SAFE COMMANDe ' AND 3 UNTIL  MCC  CONFIRMS  THE
' ' ' PROPELLANT DISPERSION SYSTEM IS NOT
' ' : ARMED (CONDITION A ONLY)s
) ]
' ' L EITHER CUE 1 OR <CUE 2 IS
! ' ' SUFFICIENT FOR IMPLEMENTING RULE Be
) ) 1
' ' ' 3, CUES 364 ARE VALID ONLY WHEN THE
' ' ' VEHICLE IS RECEIVING 450  MHZ
' ' ' RADIATIONe
) 1 ]

MISSION {REV | DATE SECTION GROUP PAGE
APOLLO la]FNL Y 11/1/70]SLV=TBS
AND TB7 7=5




MISSION RULES

NASA - Manned Spacecraft Center

SECTION 7 = SLV = TB5 AND TB7
RULE |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
] ] ]
+ ] )
7=6 S=1vB STAGE COLD ' ' ! CUES==-

HELIUM SHUTOFF ' ' '

VALVES FAIL TO CLOSE! ! ' 1¢ COLD HELIUM REGULATOR DISCHARGE

ATom= ' t ! PRESSURE GREATER THAN 200 PSIA
' ' ' (DO105=403)

Ae TBS + le4 SEC 'EARTH tAe CONTINUE MISSION/SPACE= !
YORBIT ' CRAFT SEPERATION ' 2 LOX TANK  ULLAGE PRESSURES
' ' ' (DOLT9=4069D0LBO=406)
' ' BSE INFORM FLIGHT AND '
' ' COMMAND === ' 3, COLD HELIUM BOTTLE PRESSURE
' ' ' DECAYING (D261=4039 D0263=403)
' ' le LOX NPV VALVE OPEN '
' ' (REF NOTE 3) ¢
' ' 2¢ ATTEMPT TO CLOSE ' NOTES===
' ' STAGE COLD HELIUM '
' ! SHUTOFF VALVES '
! ' IF 2 SUCCESSFUL» BSE 'l ACTION REQUIRED TO  AVOID
' ' COMMAND IMMEDLATELY~=~= ' EXCEEDING LOX TK OVER PRESS OR
' ' ' BULKHEAD POSTIVE DELTA PRESS LIMITS
! ' 3¢ LOX NPV VALVE CLOSE ' (FMR7=14)s
' ' (REF NOTE 3} '
' ¢ ' 2. SEE FMR 7~-18 FOR  RESTART
! ' 4o IF LOX ULLAGE ! CRITERIA FOR OFF=~NOMINAL COLD HELIUM
' ' PRESSURE AT 50 PSIA ' PRESSUREs
' ¢ OR SATURATED BSE '
¢ ' INFORM FLIGHT AND ¢ 3, IF LOX NPV VALVE FAILS TO OPEN
' ' RECOMMEND IMMEDIATE ' THE LOX VENT VALVE CAN BE OPENED AS
' ' SPACECRAFT SEPERATION' BACKUP.
' ' TO A SAFE DISTANCE. !
1 ] (]

Be TB7 + lel SEC 1TLC "Be CONTINUE MISSION '
t ] 1
! ' AFTER TB7 + 2 MIN 30 '
' ‘ SECs» BSE INFORM FLIGHT ¢
¢ ' AND COMMAND == '
' ‘ ]
! ! le LOX NPV VALVE OPEN '
' ' (REF NOTE 3} '
' ! AT TB7 + 15 MIN BSE !
' ' SEND=m= !
¢ t 2e LOX NPV VALVE CLOSE !
J ' tREF NOTE 3) '
1 1 ]

MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14|FNL | 11/1/70fSLV=TB5
. AND TB7 T=6




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 = SLV = TBS AND TB7
R JRULE {CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
4 - - o S Sme eSS . ———m
[ [
7~7 S=1vB AUXILIARY ! ' CUES ===

HYDRAULIC PUMP FAILS! '
! ¢ Aele SYSTEM PRESSURE (D4l=4Q3).

Ae TO TURN OFF AS 'EARTH 'Ae CONTINUE MISSION

SEQUENCED 'ORBIT 2¢ RESERVOIR LEVEL (L7=403).

Be TO TURN ON

lse AS SEQUENCED

AND THE
HYDRAULIC
FLUID TEMP 18
BELOW OR
PREDICTED

TO BE BELOW TO
10 DEG F
BEFORE NEXT '
STATION AOQS '

24 AT TB6 + 3 'TLL
MIN 39 SEC '
)
1

Ce TO TURN ON FOR  'TLC

LOX DUMP (J=2 '
ENGINE NOT !
CENTERED IN PITCH!'
PLANE PRIOR TO '

BSE INFORM
FLIGHT AND

AUXILIARY HYDRAULIC
PUMP AS SOON AS

1
'
t
Ll
]
1
1
]
L}
!
ATTEMPT TO TURN OFF '
]
1
POSSIBLE '
1

'

]

'

]

]

]

1

CONTINUE MISSION

BSE INFORM FLIGHT AND

le ATTEMPT TO TURN
AUXILIARY HYDRAULIC
PUMP ON

BSE INFORM FLIGHT AND
2+ COMMAND AUXILIARY
HYDRAULIC PUMP OFF

CONTINUE MISSION

'
)
'
'
[l
t
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
[
'
'

ls CONTINUE MISSION 4
'
'
'
[
[
[
'
'
[
'
'
[
'
'
'
'
'
'
[
'
'
'

3 AFT BUS NOe 2 CURRENT (M22%=404) .
4e HYDRAULIC RESERVOIR OIL PRESSURE
(D42=403)

NOTES=mm

Aels FAILURE IN  HYDRAULIC  PUMP
DEPLETES AFT NGe 2  BATTERY IN
APPROXIMATELY 90 MIN AND OVERHEATS
HYDRAULIC SYSTEM IN APPROXIMATELY 70
MIN

CUES=m=

Bele SYSTEM PRESSURE (D61~403).

2e¢ RESEKVOIR OIL LEVEL {(L7=403).

3 AFTER BUS NQs 2 CURRENT
(M22~404) o

44 RESERVOIR PRESSURE (D42-=403).

s HYDRAULIC PUMP INLET OIL TEMP
(C50=401)

6¢ RESERVOIR OIL TEMP (C51-403).

Cele ACTUATOR POSITION (G1=400)
2e¢ SYSTEM PRESSURE (D41-403)

3, X=PHI GREATER THAN 10 DEGREES

LOX DUMP) ' (H60=603)
)
le ENGINE GIMBAL ! NQTES===
ANGLE LESS ! BSE INFORM FLIGHT
THAN +/= 3 ! le THE ATTITUDE RATE LIMITS IN 7-8
DEGREES ' DO NOT APPLY TO THIS RULEe -
]
'
2+ ENGINE GIMBAL ! 2+ CONTINUE MISSION 2+ A PITCH ACTUATOR DEFLECTION IN
ANGLE GREATER ' BSE INFORM FLIGHT EXCESS OF +/= 3 DEGREES IS ONLY
THAN +/= 3 ' AND COMMAND=== EXPECTED FOR  THE  FOLLOWING
DEGREES ' CONDITIONS===
' le PREVALVES AND o
' RECIRC VALVES {A) ERRONECUS COMMAND SIGNAL
t CLOSED
' (B) ACTUATOR FAILURE
)
34 ATTITUDE ERROR! 3. CONTINUE MISSION 3. SINCE TWO APS  ENGINES  ARE
GREATER THAN ! AVAILABLE FOR ATTITUDE CONTROL IN
10 DEGREES ' BSE INFORM FLIGHT AND' THE YAW PLANE===  ATTITUDE CONTROL
DURING DUMP ' COMMAND ==e IN THIS PLANE WILL BE MAINTAINED FOR
¢ AN ACTUATOR IN A HARDOVER CONDITIONe
' 1+ PREVALVES AND
| RECIRC VALVES .
! CLOSED
mission |REV | DATE SECTION GROUP PAGE
"APOLLO 14fFNL | 11/1/770]SLV~TB5
AND TB7 7=7




SECTION 7 = SLV = TB5 AND 187

NASA - Manned Spacecraft Center
MISSION RULES

R JRULE JCONDITION/MALFUNCTION' PHASE ! RUL ING t CUES/NOTES/COMMENTS
JRONY PRONVIDH) P o , ; --- —
' ' '
7-8 LOSS OF ATTITUDE ' ' ! CUES===
CONTROL DURING ! ' '
' ' Y As 1 ANGULAR RATES - PITCH
Ae TBS 'EARTH 'As SPACECRAFT GUIDANCE ' (R4=6021s OR YAW (R5=602} GREATER
YORBIT/ ! TAKEOVER/ ' THAN Oe3 LEG/SEC AND NOT DECREASINGs
'TLC ' SPACECRAFT SEPARATION t OR ROLL (R6~602y R12=602}s GREATER
' ' ' THAN 0e5 LEG/SEC AND NOT DECREASING
' ' BSE INFORM FLIGHT AND '
! ' RECOMMEND SPACECRAFT ' 24 ANGULAR RATES=PITCH (R13=602)s OR
! ' GUIDANCE TAKEOVER ' YAW (R8=602) GREATER THAN 0u3
' ' IF UNSUCCESSFULs BSE ' DEG/SEC AND NOT DECREASINGs OR ROLL
' ' RECOMMEND SPACECRAFT ! (R12=6021 GREATER THAN 045 DEG/SEC
' ' SEPARATION ' AND NOT DECREASING (SEE NOTE 3)
t 1 ]
' ' ' 3, LOSS OF ATTITUDE CONTKUL ALERT
! ' ' (SEE NOTE 2)
] 1 1
Bs TB6 TO TH6 + 9  'TLI *Be TLI INHIBIT ' Be le SAME AS Aele ABOVE
MIN 20 SEC ' ' '
¥ t ' 2 SAME AS Ae2e ABOVE
' ' BSE INFORM FLIGHT AND !
! ' RECOMMEND TLI INHIBIT ' 3. LOSS OF ATTITUDE CONTROL ALERT
' ' ' (SEE NOTE 2)
1 1 t
Ce TB7 'TLC 'Ce CREW DISCRETION ' Ce le SAME AS Aele ABOVE
' ' BSE INFORM FLIGHT AND '
' ' FIDO ' 2 SAME AS Ae2s ABOVE
1 ) 1
' * 1. DO NOT START EVASIVE ' 3, LOSS OF ATTITUDE <CONTROL ALER
' ' MANEUVER t (SEE NOTES 2 AND 4)
] ] ]
' ' 2e DO NOT INITIATE TBE !
] ] t
' ' 3+ BSE PERFORM NON= '
' ' PROPULSIVE SIVB '
' ' SAFING BY GROUND '
' ' COMMAND o '
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 141FNL 1 11/1/70]SLVv=~TB5
< AND TB7 T7=8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV = TB5 AND TB7

RULE {CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
t 1 t
t + .
L] ] '
T~8 ¢ ' Ll
CONT | Do TBS "TLC 'De CONTINUE MISSION ' Do 1s SAME AS Bele ABOVE
' t BSE INFORM FLIGHT AND !
' ' FIDO AND TERMINATE=== ' 24 SAME AS Be2e ABOVE
t ] ]
' * 1 LOX DuUMP ' 3, SAME AS Beds ABOVE
. t 1)
' ' 2. ULLAGE ENGINE BURNS ' NOTES
| [} '
' 't 3. LH2 CVS t 1le IMMEDIATELY AFTER S=IVB CUTOFF)
' ' ' 5/C RETURN OF CUNTROL TO SATURN OR
' ' ' DURING PROGRAMMED  MANEUVERS  THE
' ' t ABOVE RATE  LIMITS ARE  NOT
' ' ' APPLICABLES
] ' )
! ! ' 2. LOSS OF ATTITUDE CONTRUL ALERT
! ! ' wilL BE GIVEN FOR THE FOLLOWING
' ' ! CONDITIONS===
L} ] +
' ' ' (A) LVDC/LVDA COMPUTATIONAL FAILURE
1 ] 1
' ' ' (B) ABNORMAL ATTITUDE ERROR SIGNALS
t ] ]
' ' ' (C) FAILURE TU  INITIATE  PROPER
' ' ' GUIDANCE SEWUENCE
ot ] ]
' ' ' 3, THESE CUES ARE VALID IF RATE
' ' ' CHANNEL SWITCHOVER HAS NOT OCURRED
' ] )
' ' ' 4y LOSS OF ATTITUDE CONTROL ALERT 1S
! ' * SUFFICIENT FOR IMPLEMENTING  THIS
' ' ! RULE EXCEPT FOR PARTS BAND D
MISSION |REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV - Tu5 AND T87

R fRULE |CONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
1 ) 1
) 1 ]
t ) t
7=9 CONTINUOUS VENT tEARTH 'CONTINUE MISSION ' CUES===

SYSTEM (CVS) - 'ORBIT ' '

REGULATOR FAILS TO 'TLI 'BSE INFORM FLIGHT AND ' le CVS NOZZLE PRESSURE (D181=409»

OPEN IN TBS {TBS + ! ' ' D182=409),

59 SEC) ' ' !
' t1e ATTEMPT TO OPEN CVS ! 2e¢ CVS REGULATUR CLOSED (K154=411)s
! ! RELIEF OVERRIDE SHUTOFF !
' ' VALVE ' 3, LH2 ULLAGE PRESSURE (D177=408»
' ' ' D1IT8=408) .
' VIF UNSUCCESSFUL s BSE==~~ :
] )
! 12+ VENT THE LHZ TANK ! NOTES ===
! ' PRIOR TO TB6 + 8 MIN 40
¢ ' SEC TO A VALUE BELOW THE'®
t ' PRESSURE REQUIRED FOR t le IF THE CVS REGULATOR FAILS TO
' ' S=1VB RESTARTs ' UPENs THE LH2 SATURATION TEMPERATURE
' ' ' owILL INCREASE ABOVE NOMINAL RESTART
t '1F THE LH2 BLOWDOWN 1S t LIMITSs
' 1COMPLETED WITHIN 30 !
! 'MINUTES PRIOR TO TB6 ' 2, COMMANDL  ACTION WiklL REWUIRE
! VINITIATE s COMMAND==- ! EVALUATION OF LHZ2  RESIDUALS TQ
' ' t DETERMINE ADEQUACY FOR TLI VELOCITY
' '34¢ ULLAGE ENGINES ON ' CUTUFF.
) ) )
' *AFTER 90 SEC OF ULLAGE '
' 'SEND=== !
) t )
! t4e ULLAGE ENGINES OFF '
) t ]
' 'ULLAGING SHOULD BE '
' YCOMPLETED PRIOR TO THE '
' 'AMBIENT REPRESSURIZATIONe !
1) 1 [
VEARTH YIF NEITHER COMMAND '
fORBIT TACTION(S) 1 NOR 2 1§ '
' 1 SUCCESSFULY BSE '
' CINFORM FLIGHT '
] 1] +
) ) ]
) ) )

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

MISSION RULES
SECTION 7 = SLV = TB5 AND T87

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' ) T -
1 . . 1) ]
7«10 | APS ULLAGE ENGINE(S)'EARTH 'CONTINUE MISSION ! CUES==~~=
YORBIT/ ' ¢
THRUST FAILS TO 'TLI/TLC ! ' le ULLAGE ENGINE THRUST CHAMBER
TERMINATE AT ' 18S5E INFORM FLIGHT AND ! PRESSURE (D220=4l4s D221~415)e
SEQUENCED TIMES ' YATTEMPT TO TERMINATE '
' VULLAGE ENGINE THRUST ' 2 APS HELIUM SPHERE  PRESSURE
' ! ' DECREASING (D35=414s D36=4159
' 1 IF UNSUCCESSFULs BSE ' P250=414y D25L=415).
' *VINFORM FLIGHT OF '
' VIMPENDING LOSS OF '
' 'ATTITUDE CONTROL CAPABILITY!
1 1 1
) ) ]
) ) 1
1 ) 1)
7=11 IU STATE VECTOR fLAUNCH 1 CONTINUE MISSION ! CUES=m=
DIFFERS FROM THE ' ' '
MSFN STATE VECTOR BY' 1B8SE INFORM FLIGHT AND 'l 6 SIGMA IU ERRORS AT T + 56
6 SIGMA IU ERRCRS ' YRECOMMEND 1U NAVIGATION ! MINe
AND CVS UNCERTAIN= ! tUPDATE !
TIES AND IS CONFIR=- ! t ! (A) DELTA A = 341 NeMe
MED BY A COMPARI~ ' ' '
SON OF IMU TO MSFN ! ' ! (B) DELTA RV = 87801 FTe
) 1 1
' ' ! (C) DELTA w DOT MAX = 16 FT/SEC
! ' ' WHEN DELTA w = 7277 FTe
] ) 1
' ' ' 2. 6 SIGMA IU ERRORS AT T + 1 HOUR
' ' ' 45 MINe
) 1 [l
' ' ' (A) DELTA A = 345 NeMs
] ) 1]
¢ ' ' (8) DELTA RV = 181468 FTe
t 1 1
' ' ' (C) DELTA w DOT MAX = 16 FT/SEC
' ' ' WHEN DELTA W = 11338 FT.
) ] 1
1 ] 1
RULE NUMBER 7=12 ' ' '
1S RESERVEDe ! U !
MISSION |REV] DATE SECTION - GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV ~ TB5 AND TB7

OR HIGHERs OR

THE LVDC MEMORY
TEMP IS 124 DEGeF!'
OR HIGHER '

R JRULE |CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS
) 1
' 1
' ]
7-13 | 1u ECS WATER VALVE ! 'As CONTINUE MISSION CUES ===
FAILS TO CYCLE OPEN 'ALL '
AND CLOSED ' ' le WATER VALVE CLOSED/OPEN (G5=601s
' ' G6=601)
Ae WATER VALVE ' 'BSE INFORM FLIGHT AND
CLOSED AND ' tSENDm== 2+ COOLANT TEMP (C15%601)s
COOLANT INLET ' '
CONTROL ! ' 3. GMW MODE CODE 27 BIT D8 SET TO
TEMPERATURE 1S ! ' le ECS LOGIC INHIBIT ZERO (H60=603) e
64 DEG. F OR ' ' COMMAND
HIGHER s AND ' ' 4 $T=124 INERTIAL GIMBAL TEMP
' ' (C34=603)e
THE INERTIAL ' t 2. WATER VALVE OPEN
GIMBAL ' ' 5. SUBLIMATOR INLET TEMP (Cl1=601)e
TEMPERATURE 1S 117 DEG.F N
OR HIGHERs OR ’ ' 6e LVDC MEMORY TEMP (C54=603)s
THE LVDA ' '
TEMP NOel OR ' ' 7¢ LVDA TEMP NUs 1 (C55=603)e
NOe2 IS ' '
156 DEGSF ' ' 8e LVDA TEMP NOs 2 (C56=603)e
1 t
) t
L
1
)

WATER VALVE OPEN '
AND COOLANT INLET!
CONTROL TEMP 1S !
55 DEGe F OR '

Be

LESSs AND '

'
THE INERTIAL 'EARTH
GIMBAL 'ORBIT
TEMPERATURE 1S L
102 DEGs F OR

LESSs OR ’
THE LVDA TEMP !
NOel OR NCs2 IS !

'Be CONTINUE MISSION

1

'BSE INFORM FLIGHT AND

*SEND-==

)

le ECS LOGIC INHIBIT
COMMAND

2+ WATER VALVE CLOSED

A T T R N SR S R B B i

50 DEGe F OR LESS' OR
)
THE LVDC '
TEMPERATURE 15 !
50 DEGeF OR LESSe!
1
1
Mission FRev | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 7 = SLV = TB5 AND TB7

NASA - Manned Spacecraft Center

R PRULE |'CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
d 1 ] ]
d ) ) ]
7=14 | S~IvB STAGE COMMON 'EARTH ' ! CUES===
BULKHEAD DELTA VORBIT ' '
PRESSURE REACHES 'TLC ' 'l LHZ  TANK  ULLAGE  PRESSURE
OR EXCEEDS==~= ! ' ' (K177=408s D178~408)
' ' '
Ae MINUS 20 PSID ' ‘Ao CONTINUE MISSION ' 2 LOX  TANK  ULLAGE  PRESSURE
OR ' ' ' (D180=4069 D179-406)
PLUS 30 PSID ! ' BSE INFORM FLIGHT AND ! '
! ' COMMAND ==~ ' 3. LH2  PUMP INLET  PRESSURE
! ' ' (D2~403).
! ' LH2 AND/OR LOX VENT '
! ' VALVES OPEN OR CLOSED ' o4, LOX  PUMP INLET  PRESSURE
' ' TO PRECLUDE REACHING ' (D3=403).
! ' SEPARATION LIMITS '
] ' L)
Be MINUS 26 PSID ! 'Be SPACECRAFT SEPARATION ' NOTES=m=
' [] 1
PLUS 36 PSID ' t BSE INFORM FLIGHT AND ' 1e¢ MINUS DELTA PRESSURE IS DEFINED
' ' FIDU AND RECOMMEND ' AS A FUEL TANK ULLAGE  PRESSURE
' ¢ SPACECRAFT SEPARATION ' GREATER THAN THE LOX TANK ULLAGE
' ' TO A SAFE DISTANCE ! PRESSURE.
' ) '
! ' ' 2¢ PLUS DELTA PRESSURE IS ODEFINED
' ' ' AS A LOX TANK  ULLAGE  PRESSURE
! ' t GREATER THAN THE FUEL TANK ULLAGE
! ' ' PRESSUREs
t t ]
' ! ! 3¢ THE MINIMUM RECOMMENDED DISTANCE
' ' ' BETWEEN THE S=1vB AND THE SPACECRAFT
! ' ' IS 72000 FTe
] ] t
' ' ' 44 THE BULKHEAD WILL STRUCTURALLY
' ' ' FAIL AT THE ULTIMATE LIMITS OF MINUS
! ' t 3245 PSID OR PLUS 4240 PSID.
MISSION | REV] DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 7 = SLV = TB5 AND TB7

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
’ 1
t )
7-15 | s=-1ve sTAGE YEARTH 'CONTINUE MISSION CUES—==
PNEUMATIC SUPPLY *ORBIT '
PRESSURE DECAY "TLC TBSE INFORM FLIGHT AND le ENGINE PUMP PURGE PRESSURE
EXCESSIVE IN TBS ' ' (D50=403)
OR TB7 le ATTEMPT TO TERMINATE

PUMP PURGE AND/OR
CLOSE AMBIENT HELIUM
SUPPLY SHUTOFF VALVEs

2¢ AMBIENT HELIUM PNEUMATIC SPHERE
PRESSURE (D236=403s D256=403).

3 LOX REPRESS SUPPLY PRESSURE
2« RE=OPEN AMBIENT (D88=403y D254=403),
HELIUM SUPPLY SHUTOFF
VALVE AS REQUIREDe NOTE ===

le AN EXCESSIVE PNEUMATIC SUPPLY
PRESSURE DECAY IS ONE WHICH WILL
RESULT IN DEPLETION OF STAGE
PNEUMATIC PRIOR TO COMPLETION OF TBY

FUNCTIONS
RULE 7=16 IS
RESERVED
7=17 LOW LHZ TANK ULLAGE CONTINUE MISSION CUES===

PRESSURE
' le LHZ2 ULLAGE PRESSURE (D177=408»
As LH2 TANK ULLAGE 'EARTH As CONTINUE MISSION D178=408)
PRESSURE LESS 'ORBIT BSE INFORM FLIGHT
THAN 17 PSIA IN 'TLI AND COMMAND 2e LH2 PUMP INLET PRESSURE
T8 5 ! (D2=403).

le LH2 TANK VENT VALVES
BOOST CLOSE ON AND OFF
AND/OR CVS REGULATOR
CLOSEDe (ORIFICE OPEN)
(NOTE 1)

3 LHZ  VENT CLOSED DISCRETES
{K1=410y K210=410)4

NOTES==~

le IF THE ULLAGE PRESSURE RISES
ABOVE 21 PSIA AFTER THE REGULATOR
HAS BEEN CLOSED» THE REGULATOR
SHOWLD BE CYCLED TO MAINTAIN A 17 TO
21 PSIA ULLAGE PRESSURE IN LHZ TANK.

24 IF  LH2 TANK ULLAGE PRESSURE
DROPS BELOW 19+5 PSIA DURING TB5»
RESULTING PROPELLANT LOSSES SHOULD
BE INCLUDED 1IN THE EVALUATION OF
CAPABILITY TO ACHIEVE ACCEPTABLE
ALTERNATE MISSION PER FMR 7=l

7=18 LOW COLD HELIUM
SUPPLY PRESSURE

CUE=== COLD HELIUM SPHERE PRESSURE
(D261=403y D263=403)»

i T T T R

Ae EXCESSIVE COLD YEARTH Ae CONTINUE MISSION

‘
1
1
1
[}
'
]
)
]
t
'
)
]
[}
[
L]
]
]
[}
)
Ll
1
]
1
]
+
]
'
’
'
[
1
t
t
H
'
1
1
1
'
1
1
1
+
1
1
1
1
1
]
[l
[}
1
L]
1
1
t
'
t
¢
]
)
[
t
t
'
]
'
]

HELIUM SUPPLY TORBIT
PRESSURE DECAY ! BSE INFORM FLIGHT AND
(NOTE 1) | COMMAND FROM LAST
' STATION PRIOR TO TB&==
1
' 1o BURNER LOX SHUTDOWN
' VALVE CLOSE ON
)
' NOTES===
)
! le AN EXCESSIVE COLD HELIUM SUPPLY
' PRESSURE DECAY 1S ONE WHICH WILL
! RESULT IN A COLD HELIUM  BOTTLE
' PRESSURE OF LESS THAN 1000 PSIA AT
' T86 INITIATE OR LESS THAN 6450 PSIA
' AT COMPLETION OF  CRYOGENIC
' REPRESSURIZATION
t
MISSION |REV | DATE SECTION GROUP PAGE

APOLLO 14]|FNL | 11/1/70]SLV=TBS
AND TB7 _ 7=14




NASA - Manned Spacecraft Center

MISSION RULES

SECTION

7 = SLV ~ TB5 AND T87

-

RULE

CONDITION/MALFUNCTION!

PHASE !

LOW LOX TANK ULLAGE
PRESSURE

As LOX TANK ULLAGE
PRESSURE LESS
THAN 31 PSIA
DURING ORBITAL
COAST OR
EXPECTED TO BE
LESS THAN 31
PSIA BY TBé6

INITIATE

1EARTH
CORBIT.
[

1
[]
1
1
]
1
’
'
'
'
L]
t
]
t
i
1
1
1
1
'
[]
1
'
L
1
L]
1
'
L}
t
1
4
t
'
'
t

e

3e

be

RULING

CUES/NOTES/COMMENTS

As CONTINUE MISSION

BSE INFORM FLIGHT AND
COMMANDw ~=

le LOX TANK VENT VALVE

BOOST CLOSE

IF LOX TANK ULLAGE
PRESSURE 18 NOT MORE
THAN 9 PSI BELOW THE
REWUIRED ULLAGE
PRESSUREs BSE
COMMAND = ==

AMBIENT REPRESS
SYSTEM MODE SELECTUR
ON AND CRYO OFF.

LOx TANK REPRESS
CONTROL VALVE OPEN
ON UNTIL TANK
PRESSURE GREATER
THAN REWUIREDS
THEN OFF.

AMBIENT REPRESS
SYSTEM MODE SELECTUR
OFF AND CRYO ONe

YIF LOX TANK ULLAGE

'PRESSURE 1S GREATER THAN
'9 PSI BELOW THE REQUIRED
'ULLAGE PRESSUREs OR IF .

*THE

REQUIRED ULLAGE

'PRESSURE IS GREATER THAN

'THE

FLIGHT CONTROL

'PRESSURE SWITCH SETTING»

'BSE
'

Se

COMMAND =we=

BURNER LOX SHUTDOWN
VALVE CLOSE.

6e¢ AS CLOSE AS POSSIBLE

TO TB6+7 MIN 30 SEC.
LOX AMBIENT REPRESS
ON

CUES ==~

le LOX ULLAGE
(D179=406=~D180=406)

2

LOX PUMP INLET PRESSURE

PRESSURE

(D3=403)

MISSION

REV

DATE

SECTION GROUP

'APOLLO 14

FNL

11/1/70

SLV=~TB5
AND TB7




SECTION 7 = SLV = TB5 AND TB7

NASA - Manned Spacecraft Center
MISSION RULES

RULE PCONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NOTES/COMMENTS
]
]
7-20 | J=2 ENGINE START VEARTH
BOTTLE PRESSURE 'ORBIT CUES=~=

OUTSIDE RESTART '

L) 1
. 1
' 1
] []
) 1
LIMITS ' ' ' le START BOTTLE PRESSURE (D17=4019
' ' ' D241=401)
Ae ABOVE 1400 PSIA ! *As CONTINUE MISSION ¢
DURING OKBITAL ' ' '
COAST FOR FIRST ! ' BSE INFORM FLIGHT AND ¢
OPPORTUNITY ' ' SEND === '
RESTART OR ABOVE ! ' '
1500 PSIA FOR t ' '
SECOND ' ' le START BOTTLE VENT '
OPPORTUNITY ' ' OPEN FOR 3 SEC ¢
RESTART ' ' '
t ' 2+ REPEAT COMMAND AS '
' ' NECESSARY TO INSURE !
' ' A PRESSURE OF LESS '
' ' THAN 1400 PSIA FOR '
' ' FIRST OPPORTUNITY '
' ! RESTART OR 1500 !
' t PSIA FOR SECOND !
' ' OPPORTUNITY '
' ' RESTART '
] ' ]
L} 1 )
Bs ABOVE 1800 PSIA ! 1Be SPACECRAFT SEPARATION '
PRIOR TO RESTART ! ' : '
! ' BSE INFORM FLIGHT AND ¢
! ' FIDO AND RECOMMEND !
: : SPACECRAFT SEPARATION :
Ce BELOW 800 PSIA VEARTH 'Co CONTINUE MISSION '
{SEE NOTE) 'ORBIT ' '
' ' BSE INFORM FLIGHT AND '
¢ ' COMMAND ASAP=w== ' NOTES===
t [ ]
' ' 1. START TANK RECHARGE ' le EXCESSIVE "START BOTTLE  DECAY
' ' ARM ON ' DURING ORBITAL COAST IS DEFINED AS A
' ' ' PRESSURE DECAY WHICH WILL RESULT IN
' ' 2o START TANK VENT OPEN ' A START BOTTLE PRESSURE BELOW 800
t ' UNTIL TANK PRESSURE ' PSIA AT SECOND BURN ENGINE START
' ' LESS THAN 300 PSIAs ' COMMAND (TB& + 9 MIN 30 SEC)s
' ' THEN CLOSE ' .
' ' ' 20 A START BOTTLE PRESSURE OF 300
' ' ' PSIA MAXIMUM IS ALLOWABLE AT START
' ' : BOTTLE RECHARGE COMMAND .
L] 1
MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14]FNL | 11/1/70|SLV=TBS
AND TB7 7-16




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV = TBS AND TB7

RULE |CONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NOTES/COMMENTS
1 ' t
¢ ¢ '
1 L} t
7-21 | PU VALVE FAILS TO  'EARTH 'CONTINUE MISSION ! CUES==-
A MIXTURE RATIO toRBI1T/ ! '
GREATER 'TLl ' ' 1le PU VALVE POSITION (G10=401).
THAN 540 TO 1 ANY ' 'BSE INFORM FLIGHT AND !
TIME PRIOR TO ' tCOMMAND === ' 2¢ PU FEEDBACK VOLTAGE (M6l=411)
RESTART ' ' ¢
! 'le PU VALVE HARDOVER ' NOTES===
' ! POSITION ON (LOW EMR N
' ' 4e5 TO 1) (SEE NOTE 1) ' le THIS FAILURE  WILL  REQUIRE
' ' ' EVALUATION OF RESIDUALS TO DETERMINE
' VIF 1 IS UNSUCCESSFULs BSE ' ADEWUACY FOR TLI VELOCITY CUTOFF
' "INFORM FLIGHT AND=== ! (REF FMR 7=1)e
' ] t
' t2. VENT START BOTTLE TO ! 2+ PU FEEDBACK VOLTAGE M6ls 1S ONLY
! ! ACCEPTABLE LIMITS ' VALID WHEN PU SYSTEM POWER 1S ON
) 1 t
' ' ]
L] t L]
] 1 1
¢ ' '
' ' ]
7-22 | s=1vB LOSS OF ' 'NO S=IVB RESTART ! CUES==-
HYDRAULIC FLUID 'ORBIT/ t(TBS)/TLI '
tTLI VINHIBIT (TB6) ' 1s HYDRAULIC KESERVOIR OIL LEVEL
' ' ' APPROX ZERO PERCENT (L7-403),
’ 'BSE INFORM FLIGHT AND '
' YRECOMMEND NO S=1vB ' 2o HYDRAULIC SYSTEM PRESSURE LESS
! 'RESTART ' THAN 1700 PSIA (D41=403).
t t '
' ¢ ' 34 HYDRAULIC  RESERVOIR  PRESSURE
' ' t APPROXIMATELY ZERO PSIA (D42=403)
] . !
! ! ' NOTES===
1 [} 1
' ' ' 1l L7=403 PLUS ONE OF THE OTHER
¢ J t CUES ARE REWUIRED FOR IMPLEMENTATION
' ' ' OF THIS RULE.
' 1 1
' ' ' 2, IF ALL 3 CUES ARE FUNCTIONING
' ¢ ! PROPERLYs THEY ARE REWUIRED  FOR
' ' ' IMPLEMENTATION OF THIS RULE.
' L ]
] + t
1 . t
L] ' 1
RULE NUMBERS 7=23 ! ' '
AND 7=24 ARE ' ' '
RESERVEDe ' ¢ '
MISSION REV | DATE SECTION ) GROUP PAGE

APOLLO 14]FNL | 11/1/70|SLV=TBS
AND TB7 T=17




MISSION RULES

SECTION 7 = $LV =~ T85 AND T8B7

NASA - Manned Spacecraft Center

CONDITION/MALFUNCTION!

PHASE

' RULING

CUES/NOTES/COMMENTS

7=26

S=IvB STAGE LOX
NONPROPULS IVE VENT
(NPV) FAILS

Ae TO OPEN AT TB7
+ 007 SEC

Be TO LATCH OPEN AT
T88 + 23 MIN 22.2

SEC

LH2 LATCHING VENT
VALVE FAILS TO
LATCH OPEN AS
PROGRAMMED

Ae IN TH7

Be IN TBS

'TLC

As CONTINUE MISSION

BSE INFORM FLIGHT AND
VENT THE LOX TANK TO
18-20 PSIA PRIOR TO
TB7 + 15 iMINe

[+ 7]
.

CONTINUE MISSION

BSE INFORM FLIGHT AND

ATTEMPT TO LATCH
OPEN THE LOX VENT

1

1
t
t
t
L)
1
1
1
]
t
]
'
1
1
]
L]
.
'
1
1
1
)
1
1
'
' IF UNSUCCESSFULs BSE

* COMMAND AT TB8 + 23 MIN
* 30 SECe===

1

*IF 1 IS UNSECCESSFUL» BSE
YCOMMAND AT TB8 + 23 MIN 30
1 SEC=m

1

2e¢ LH2 LATCHING VENT

VALVE CLOSED

BSE INFORM FLIGHT AND

le ATTEMPT TO OPEN THE LHZ

1
t
]
t
1
]
'CONTINUE MISSION
t
]
1
1
L]
't LATCHING VENT VALVE

YIF UNSUCCESSFULY
' COMMAND ===
[

BSE

12¢ LH2 LATCHING VENT
' VALVE CLOSED

'

‘3. LM2 VENT VALVE OPEN

'

AT TB7 + 15 MIN OR TB7 +
1 HR 15 MIN COMMAND===

'

Y4, LH2 VENT VALVE CLOSE
[

[
'CONTINUE MISSION
[

tBSE INFORM FLIGHT AND===
[

'le ATTEMPT TO LATCH OPEN

' THE LH2 LATCHING VENT

' VALVE«

L

tIF 1 1S UNSUCCESSFULs BSE
'COMMAND (ASAP)

.

2+ LOX
'3e LOX
' NPV
t4e LOX
' NPV

NPV OPEN OFFe
VENT AND

BOOST CLOSE ON
VENT AND
BOOST CLOSE OFF

CUES=m=

le LOX
{D243=404

NPV NOZZLE
D244=404) o

PRESSURES

2 LOX TANK ULLAGE
(D180=4069 D179-406)

PRESSURE

3s LOX NPV OPEN DISCRETES (K198=4241»
K199=4241)

CUES ==~

le LH2 NPV NOZZLE
({D183=409y D184=409),

PRESSURE

Ze LHZ ULLAGE
D178~=4081)

PRESSURE (DLl77-408)

3e LH2 LATCHING VENT
DISCRETES (K210%410s K211=410)e

VALVE

4e¢ LH2 PUMP INLET PRESSURE (D2=403)

MISSION

REV

DATE

SECTION GROUP

APOLLO 14

FNL

1171779

SLV=TB5
AND TBT




MISSION RULES

SECTION 7 = SLV = TB5 AND TB7

NASA - Manned Spacecraft Center

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
) L] l- T
t 1 t
7=27 | ENGINE START BOTTLE 'TLC 'CONTINVE MISSION ' CUES ===
DUMP FAILS TO ' ' '
INITIATE J ! 'l GHZ  START BOTTLE PRESSURE
' 'BSE INFORM FLIGHT AND ' {D17=501y D241=601).
! TATTEMPT TC OPEN THE START !
' fBOTTLE VENT VALVE !
] t '
T7=28 S=IvB STAGE COLD 'TLC SCONTINUE MISSION ! CUES ===
HELIUM DUMP FAILS TO! ' '
INITIATE ' N 'l COLD HELIUM BUTTLE PRESSURE
' 'BSE INFORM FLIGHT AND ' (D261=403y D263=403)
) ] ]
' 'le ATTEMPT TO INITIATE '
' ' THE COLD HELIUM DUMP '
' ' THROUGH LHZ COIL ON !
' ' 02/H2 BURNERe. '
) 1 '
' fIF UNSUCCESSFULs BSE '
' VINFORM FLIGHT AND AFTER LOX!
' NPV OPEN IN TB8 COMMAND=== !
1 t 1
' Y24 LOX PRESSURIZATION '
' ' SHUTOFF VALVES OPEN '
) 1 ]
] ] '
] 1) 1
. 1 ] 1
RULE NUMBERS 7=-29 ! ! '
AND 7=30 ' ' '
ARE RESERVED ' ! '
MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 24 |FNL ]11/1/70 [SLV=TBS
AND TB7 7=19




8 SLV - TB6

(RESTART)




MASA - Manned Spacecraft Center

MISSION RULES
SECTION 8 = SLV = TB6

ITEM

*#B=2
#B=3
#8=ly
*8=5
*Y=6

*8=7

6=11
T=2
#T =7

*7=8

*7=9
7-13
7=14

*7-16

7-17
*#7=18
*7-19
*7=20
*#7=21

#T=22

SUMMARY OF RESTART PHASE RULES
NOTE

MISSION RULES REQUIRING GROUND SUPPORT
DURING TB6 CANNOT BE IMPLEMENTED ON
APOLLO 14 BECAUSE OF MSFN COVERAGE
LIMITATIONs THOSE RULES ARE MARKED BY
AN ASTERIXe

RESERVED

02/H2 BURNER LH2 VALVE FAILS

LH2 CHILLDOWN SYSTEM FAILS

LOX CHILLDOWN SYSTEM FAILS

RESERVED

§=1vB ACTUATOR HARDOVER

CONTINUOUS VENT REGULATOR FAILS TO CLOSE

LOSS OF ATTITUDE CONTROL DURING SECOND BURN

FOLLOWING MISSION RULES ALSO APPLY TO THIS SECT]ON===
INERTIAL PLATFORM FAILURE = ACCELEROMETER
LAUNCH VEHICLE INERTIAL PLATFORM FAILURE ATTITUDE REFERENCE
S~IVB STAGE LOSS OF THRUST
LOSS OF ONE APS- MODULE
S=1VB AUXILIARY HYDRAULIC PUMP FAILS

LOSS OF ATTITUDE CONTROL DURING T86 TO TB6 + 9
MIN 10 SEC (CREW IMPLEMENTATION)

CONTINUOUS VENT REGULATOR FAILS TO OPEN
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 26PSID OR PLUS 36 PSID (CREW IMPLEMENTATION)

S$~1vB ENGINE CONTROL BOTTLE PRESSURE LESS THAN 400 PSIA

LH2 TANK VENT FAILURE OR LEAK DURING ORBITAL COAST

LOW COLD HELIUM SUPPLY PRESSURE

LOX TANK ULLAGE PRESSURE LOW (CREW IMPLEMENTATION)

J=2 ENGINE START BOTTLE PRESSURE OQUTSIDE RESTART LIMITS.

PU VALVE FAILS TO A MIXTURE RATIO GREATER THAN 50 TO 1 ANY TIME PRIOR TO RESTART

$=1vB LOSS OF ENGINE HYDRAULIC FLUID

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14}FNL | 11/1/70]SLV = TBé




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 8 = SLV - TB6

RULE {CONDITION/MALFUNCTION' PHASE ! RUL ING ! CUES/NOTES/COMMENTS
) ' t
] 1 ]
| 1 )
RULE 8=1 1S KRESEKVEDs
t ] '
8=2 5=1VB STAGE 02/H2  'TLI 'CONTINUE MISSION ! CUESm==
BURNER FUEL ' ' '
PRUPELLANT VALVE ' YBSE INFORM FLIGHT AND ' 1+ BURNER CHAMBER DOME TEMPERATURE
FAILS CLOSED ' ! COMMAND === ' (C2034=4U3y C382=403)e
1 ] '
' *1e BURNER SHUTDOWN ' 24 BURNER  PROPELLANT  VALVE
' ' ' POSITIONS (K1BQ=404s K192=403)e
' '2. CONTINUOUS VENT SYSTEM '
' ' ORIFICE OPEN ' 34  AMBIENT REPRESSURIZATION MODE
' ! ' SELECT (K195=404)e
' 13, CRYQO REPRESSURIZATION '
' ' OFF ! NOTE===
] ] ]
' ' ' THE 02/H2 BURNER VOTING CIRCUIT wiLL
' ' ' NOT DETECT FAILURE OF THE BURNER TO
' ' ' IGNITE OR BURNER FLAME=CUT IN THE
' ' ' EVENT THE FUEL PROPELLANT  VALVE
' t ' FAILS CLUSED
] ‘ 1 3
) ] ]
) ] ]
1 t ]
) L] '
8=3 LH2 CHILLDOWN 'TLI SCONTINUE MISSION ! CUES==-
SYSTEM FAILS DURING ! ' N
RESTART ' ' BSE INFORM FLIGHT t 1, LH2 PUMP INLET TEMP (C3~403)
PREPARATIONS ' t ANDm=- '
' ' le ATTEMPT TO CORRECT ' 2s¢ LH2 RECIRC FLOW (F5=404)
' ' SITUATICN SPECIFIED !
' ' IN NOTE leAs leBs ' 3. LM2  PREVALVE  DISCRETES
' ' 1¢D ' O(K11l1=404s K112-404)
1 ] ]
' ' IF UNSUCCESSFUL» ' 44 LH2 BLEED VALVE CLOSE (K127=401)
' ' BSE INFORM FLIGHT '
' ! ' 5, LH2  RECIRC  VALVE  CLOSE
' ' ' (K136=409)
1 ] 1
t L) '
' ' ' NOTES===
] ' ]
' ' 'l LH2 CHILLDOWN WILL NOT  BE
' : ' SATISFACTORY [F===
1 t
' ! ' (A) PREVALVE 1S OPEN
) 1 ]
1 1 ]
' ' ' (B) RECIRCULATION VALVE 1S CLOSED
1 ) L}
' ' ' (C) BLEED VALVE 1S CLOSED
) 1 1
' ' ' (D) CHILLDOWN PUMP IS NOT ON
1 ) ]
) t L
M1SSION |REV | DATE SECTION GROUP PAGE

APOLLO 14| FNL | 11/1/70fSLVY = TB6

8=2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 8 = SLV « TB6

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
[
'
) '
8=~4 S=1vB STAGE LOX TLl YCONTINUE MISSION/ TLI CUES FOR CHILLLOWN FAILURE
CINHIBIT
CHILLDOWN SYSTEM ! ls LOX CHILLDOWN FLOW RATE
FAILS DURING YBSE INFORM FLIGHT AND=== (Fa=624)
RESTART '
PREPARATIONS 2 LOX ULLAGE PRESSURE TO LOX DUMP

tle ATTEMPT TO CORRECT

' SITUATION SPECIFIED

' IN NOTES LeAs 1eBs 1eD
[

YIF 1 IS UNSUCCESSFUL» BSE
*INFORM FLIGHT AND BETWEEN
1TB6+4 MIN 10 SEC AND TBé+
7 MIN 3748 SEC COMMAND

L

12 ALTERNATE SEQUENCE 6D
) -

INLET PRESSURE DELTA P
(D179=4069D180=4069D003~403)

3 LOX PUMP  INLET TEMP NOT
DECREASING(C4=t03)

LOX PREVALVE DISCRETES
(K1O9=403sK110=403) LOX BLEED VALVE
CLOSED (K126~=401) LOX RECIRCULATION
VALVE CLUSED (K139=424)

YIF LOX LEAD EXCEEDS 20 SEC.
'BSE INFORM FLIGHT AND CUES FOR MOV FAILURE

[
'3e¢ RECOMMEND TLI INMIBIT
[

le MOV POSITIUN GREATER THAN 10
DEG (G3=401)

2e MOV OPEN DISCRETE ON (K120=4Cl)

3 LOX FLOWMETER (Fl=401)

be LOX INJECTOR PRESSURE
(D005=401)

NOTES===-

le LOX CHILLDOWN WwiLL NOT BE

SATISFACTORY IF===

{A} PREVALVE 1% OPEN

(8) RECIRCULATION VALVE 1S CLOSEL
(C} BLEED VALVE I8 CLOSED

(D) CHILLDOWN PUMP IS NOT ON

r ALTERNATE SEQs 6D COMMAND WILL
ENABLE AN ONBOARD PROGRAMMED 8 SECe

LOX LEAD BEGINNING AT TB6+7 MIN 378
SEC.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14 JFNL |11/1/700sLV = TBé




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 8 = SLv = TBé

R JRULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
' 1 1
' ' '
] ] '
g=5 RESERVED ' ' i
' t 1]
' 1 ]
] L} '
] ] 1
8~6 S=1VB ACTUATOR 'TLI 'TLI INHIBIT ' CUE===-
CONFIRMED HAKDOVER ! ' ¢
PRIOR TO TB6 + ' *BSE INFORM FLIGHT AND ' le ACTUATOR POSITIONS +/= 5 DEG OK
+ 9 MIN 10 SEC ' 'RECOMMEND TLI INHIBIT YV GREATER (Gl=4DUs Gl=403» G2=H00y
AND AUXILIARY ' ! ' G2=403)e
HYDRALILIC PUMP ¢ ' ¢ .
1S OPERATING : : : NOTE===
' ' ' BOTH INUVIVIDUAL ACTUATOR POSITIONS
' ' 't MUST CONFIRM MALFUNCTION PRIOR TO
' ' ' RECOMMENDING TLI INHIBITs
] ' t
] ] '
1 1 1
1 ] '
] ] )
8=7 S=1VB STAGE CONT- 'TLI "CONTINUE MISSION ! CUES==-
INUOUS VENT MODULE==' ' t
' ' ' Aele CVS NOZZLE PRESSURE REMAINS
As REGULATOR FAILS ! 'BSE INFORM FLIGHT AND ! GREATER THAN 3 PSIA
CLOSE DURING ' ' COMMAND === t(D181=409==D182=~409)
RESTART SEQUENCE ! ' J
' tle ATTEMPT TO CLOSE THE CVS' 2e¢ CVS REGULATUR CLOSED (K154=411)
' ' REGULATOR '
' ' ' 3. LH2 TANK ULLAGE PRESSURE
' VIF 1 1S UNSUCCESSFULs BSE ' (D177=408== D178=408)
4 "INFORM FLIGHT AND COMMAND==!
] ) ‘ )
' 12¢ 02/H2 BURNER SHUTDOWN :
1 ] t
Be REGULATOR FAILS ! *Be CONTINUE MISSION ' Bele LHZ TANK CONT INWOUS VENT
TO CLOSE OR ' ' ! ORIFICE SHUTOFF VALVE CLOSED
ORIFICE SHUTOFF ! ' BSE INFORM FLIGHT AND ' (K0155=411)
VALVE FAILS TO ' ' '
CLOSE AT TB7 + 2 ! ' ls ATTEMPT TO CLOSE THE ' 2¢ (VS NOZZLE PRESSURE DOES NOT
MIN 3049 SEC ' ' CVS REGULATOR OR THE ' DECREASE TO U PSIA AT TB7 + 2 MINe
(NOTE 1) ' ' CVS ORIFICE SHUTOFF ' 3049 SECe (DOL81=409=~ DO182=409)
' ' VALVE '
' ' ! NOTE===
) 1 1
' ' IF 1 1S UNSUCCESSFULs ' THIS FAILUE wiLL REQUIRE
! ' BSE COMMAND AT TB7 + 15 ' REEVALUATION OF DELTA VvV REWUIRED FOR
' ' MIN AND TB7 + 1 HR 15 ! LUNAR IMPACT.
! ! MINe '
t + 1
! ! 2e LH2 LATCHING VENT '
' ' VALVE OPEN AND LATCH !
) ] 1
(] (] t
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14)FNL | 12/1/770|SLv -~ TBé
B=4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 8 = SLV = TB6

R JRULE PCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- T 1 ' o T T
' t t
1 ' 1
8-8 LOSS OF ATTITUDE 'TLL “ YCONTINUE MISSION ! CUES===~
CONTROL DURING ! ! !
S-1vB SECOND BURN ! 'BSE INFORM FLIGHT AND ' 14 ANGULAR RATES = PITCH (R4=602)s
! 'FIDOs ' YAW (R5=602)s OR  ROLL  (R6-602)
! ' ' GREATER THAN 5 DEG/SEC AND  NOT
! 'CREW WILL TAKE ACTION ON ' DECREASING
! 'LIMITS (NOTE 1) !
! ' ' 24 ANGULAR RATES=PITCH {R13=6021)9
' ' ' YAW (R8~602)s OR ROLL  (R12-602)
! ' ' GREATER THAN 5 DEG/SEC AND  NOT
! ' ' DECREASINGs (SEE NOTE 3)
+ ' t
! ' ' 3, LOSS OF ATTITUDE CONTROL ALERT
! ' ' (SEE NOTEZ)s
t ' +
' ' ! NOTES===
' ] L]
! ! ' le TLI BURN WILL BE  TERMINATED
! ! ! FORw==m
) ] +
! ! ' As PITCH OR YAW BODY RATES GREATER
' ! ' THAN +/~ 10 DEG/SEC
t ' '
! ' ' Be ROLL BUDY RATE GREATER THAN +/=20
! ! ' DEG/SEC
' ] '
' ' ' Co PITCH OR YAW ATTITUDE DEVIATION
! ! ' FROM NOMINAL PROFILES GREATER THAN
' ! ' 45 DEG
1 t '
! ' ' 24 LOSS OF ATTITUDE CONTROL ALERT
' ! ' WILL BE GIVEN FOR THE FOLLOWING
! ' ! CONDITIONS=m=
| 1 Ll
! ' ' (A) LVDC/LVDA  COMPUTATIONAL
! ! ' FATLURE.
' 1 1
! ' ' (B) ATTITUDE ERROR SIGNALS ROLL
! ! ' GREATER THAN +/= 345 DEG» PITCH AND
! ! ! YAW GREATER THAN +/= 5 DEGe
. ) 1
' ' ' (C) . FAILURE TO INITIATE PROPER
J ! ' GUIDANCE SEWUENCE.
+ ' 1
' ! ' (D) FAILURE OF  S-IvB  ENGINE
! ' ' HYDRAULICS,
] ) ]
! ! ' 34 THE CUES ARE VALID IF  RATE
! ! ' CHANNEL SWITCHOVER HAS NOT OCCURREDSs
MISSION JREV | DATE SECTION GROUP PAGE
APOLLO 14FNL [ 11/1/70]SLV = TBe
8~5




9 SLV - TB8 (SAFING
AND LUNAR IMPACT)




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 9 = SLV TB8

ITEM

9«1

9~2

9=4

9=5

THE

1=~26

728

SUMMARY OF SAFING AND SLINGSHOT RULES
STAGE PNEUMATIC DUMP FAILS
LOX DUMP FAILS
ENGINE CONTROL BOTTLE DUMP FAILS
RESERVED

RESERVED

FOLLOWING REFERENCED FLIGHT MISSION RULES ARE ALSO APPLICABLE DURING TIME BASE EIGHT (TB8)

J=2 ENGINE MAIN FUEL VALVE (MFV) FAILS TO CLOSE AT FIRST S$~]1vB CUTOFFs SECOND S~IVB
CUTOFF

J=2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST S~IvB CUTOFFs SECOND BURN CUTOFF

LOSS OF ATTITUDE CONTROL DURING TBS AND TB7 TO SPACECRAFT SEPARATIOUNs TB6 TO TB6 + 9
MIN 20 SEC AFTER SPACECRAFT SEPARATIONs AFTER TB8 INITIATE

1v ECS.VALVE FAILS TO CYCLE OPEN AND CLOSED -

§=-ivB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20 PSID OR PLUS 30
PSIDs MINUS 26 PSID OR PLUS 36 PSIDs

S=I1VB STAGE LOX NON=PROPULSIVE VENT {(NPV) FAILS TO OPEN AT TB7 + Q7 SECs TO LATCH OPEN
AT T8 8 + 17 MIN 3 SEC

LHZ2 LATCHING VENT VALVE FAILS TO LATCH OPEN AS PROGRAMMED

$=1VB STAGE COLD HELIUM DUMP FAILS TO INITIATE

MISSION REV ] DATE SECTION GRoOUP PAGE

APOLLO 14| FNL | 11/1/70]SLV = TBS8
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MISSION RULES
SECTION 9 = SLv TBS8

RULE |CONDITION/MALFUNCTION' PHASE ' RULING . ' CUES/NOTES/COMMENTS

4
+
t

9=1 S=IVB STAGE TLC 'CONTINUE MISSION CUES===
PNEUMATIC DUMP '
FAILS TO INITIATE le ENGINE PUMP PURGE PRESSURE

'BSE INFORM FLIGHT AND

: (D50=403)

le ATTEMPT TO OPEN THE
ENGINE PUMP. PURGE
CONTROL VALVE

1]
' 2+ AMBIENT HELIUM SUPPLY PRESSURE
! (0236=4039 D256=403)

]

'

]

]

92 S=1vB LOX DUMP FAILS'TLC 'CONTINUE MISSION
L]

TO INITIATE

CUES=m=

'BSE INFORM FLIGHT AND
COMMAND THE MAIN

'OXIDIZER VALVE OPEN
'

le MAIN OXIDIZER VALVE POSITION
(G3=401)

2o MAIN OXIDIZER VALVE OPEN
DISCRETE (K120=401).

3 LOX PUMP  INLET TEMPERATURE
(C4=40Q3)

4s LOX FLOW RATE (F1l=401)e

Se LOX PREVALVE OPEN DISCRETE
(KL09=~403)

Ge LOX PREVALVE CLOSE DISCRETE
(K110=403)

NOTES===

le  LOX DUMP WILL FAIL TO INITIATE
[Fmmn

Ae THE MOV REMAINS CLOSED
Be THE LOX PREVALVE REMAINS CLOSED
24 IF A LOX DUMP IS UNSUCCESSFUL A

REEVALUATION OF THE LUNAR IMPACT
DELTA VELOCITY wILL BE REQUIREDs

- e - e e me = e e e ee . a. . ® . e owmwe. ... ® .. ® % ® . emw .. .- - = =

'
'
'
1
.
.
,
t
Ll
1
1
1
]
'
.
1
1
t
1
+
4
L]
[}
[
'
! '
.

9=3 ENGINE CONTROL TLC CONTINUE MISSION CUE==~=
BOTTLE DUMP FAILS TO! '
INITIATE ' le ENGINE CONTROL REGe PRESS

'BSE INFORM FLIGHT AND
! (Dle=401)e
$1le ATTEMPT TO OPEN THE

' ENGINE HELIUM CONTROL 2¢ ENGINE CONTROL HELIUM SPHERE

]
L
t
‘ ' VALVE PRESSURE (D19=401» D242-401)s
t ]
1 ]
+ t
] t
RULES 9=4 AND 9=5 ! '
ARE RESERVED. ’ '
MISSION JREV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 9 = SLV = TB8 = CONTINUED

1TEM

PRELAUNCH INSTRUMENTATION

MEAS EFFEC= . MISSION RULE
MEASUREMENT DESCRIPTION NUMBER ONBOARD TRANSDUCERS CATEGORY TIVITY REF
STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION
STAGE COMMUNICATIONS SYSTEM
S=11 STAGE
LINK BP1 HD
MUX BPlAO HD
MUX BP1BO HD
§=1vB STAGE
LINK CP1 HD
MUX DP1BO (VIA 1U) M
MUX CP1BO HD
INSTRUMENT UNIT
LINK DP1 HD
LINK DP1B M
MUX CP1AO (VIA S=IVB) HD
MUX DP1AO HD
EMERGENCY DETECTION SYSTEM (EDS) M
COMMAND COMMUNICATIONS SYSTEM (CCS) UPLINK M
FLIGHT CONTROL MEASUREMENTS
S~1ivB. STAGE
PRESSs FUEL PUMP INLET D2=403 T=14
PRESSs FUEL TANK ULLAGE EDS 1 D177=408 METER * COMMON 2 OF 3 T=14
PRESSs FUEL TANK ULLAGE EDS 2 D178=408 METER * COMMON M T=14/19
PRESSs OXID PUMP INLET D3~403
PRESSs OXID TANK ULLAGE EDS 1 D179=406 METER * COMMON 2 OF 3 T=14/194+8=5
PRESSs OXID TANK ULLAGE EDS 2 D180=406 METER * COMMON M T=14/1998=5
INSTRUMENT UNIT
GUIDANCE COMPUTER OPERATION H60=603 M 6=1/4/7/9s
7=8/11+8=1/8
COMPUTER RESET PULSE NOs J71=603 REQUIRED TO
1=GUIDANCE DECODER COMPLETE
1l OF 2 MULTIPLE WORD
COMPUTER RESET PULSE NOe 472=603 M GROUND
2=GUIDANCE DECODER COMMANDS
#ONBOARD DIS=
PLAY MANDATORY
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14|FNL {11/1/70CSLV =~ TB8 PRELAUNCH
INSTR 9=3
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MASA - Manned Spacecraft Center
MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

ITEM

- e

10=-1

' GENERAL !

- e e s ot @ e e e

LAUNCH
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=le THERE ARE NO COOLANT FAILURES FOR WHICH
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 WILL BE
TERMINATED. :

ALL PHASES

Ae BACKUP SYSTEMS AND BACKUP COMPONENTS WlLL NORMALLY BE USED FOR THE MOST
RAPID PRACTICAL RETURN TO EARTHs NOT FOR MISSION CONTINUATIONe

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 POSSIBLE.

Ce TO CONTINUEs WATER QUANTITY PREDICTIONS MUST REFLECT ADEQUATE QUANTITIES TO
MEET NORMAL MISSION REQUIREMENTS.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

ITEM

DEFINITIONS

LOSS OF CABIN INTEGRITY===

LOSS

LOSS

LOSS

LOSS

LOSS

LOSS

LOSS

LOSS

RULE

OoF

OF

OF

OF

OF

OF

OoF

OF

CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED OGOREATER
THAN» OR EQUAL TO 445 PSIA BY CABIN PRESSURE REGULATOKS (le2 LB/HR TOTALIJ.

SUIT INTEGRITYwa=

TOTAL PGA AND SUIT LOQOP LEAKAGE 1S GREATER THAN Ge5 PSI/MIN (15 LB/HR} DURING
PGA SUIT LOOP PRESSURE CHECKe

SUIT CIRCUITw==

INABILITY OF THE SUIT CIRCUIT TO MANTAIN ADEQUATE CREW COMFOURT AND/OR CO2 REMOVAL
WITHOUT USING DIRECT 02

02 MANIFOLD===

AN 02 MANIFOLD OR REGULATOR FAILURE WITH WHICH THE SUIT CIRCUIT 02 DEMANDS CANNOT
BE SUPPLIED FOR ENTRYs

PRIMARY LOOP COOL INGm==

LOSS OF ALL FLOW» A LEAK WHICH CANNOT BE ISOLATED» OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NO COOLINGe

SECONDARY LOOP COOLING===

LOSS OF ALL FLOWs A LEAK WHICH CANNOT BE 1SOLATEDs OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NO CCOLINGe

COOLANT LOOP RADIATORS==-

RADIATOR LEAKs BLOCKAGE OF ALL FLOW THROUGH RADIATORSs OR RADIATOR DEGRADATION
SUCH THAT TOTAL LONG TERM USAGE OF WATER IS MORE THAN IS BEING PRODUCED.

ALL COOLING===
LOSS OF PRIMARY AND SECONDARY LOOP COOLINGe

SURGE TANK AND/QOR REPRESS PACK===~

SURGE TANK»s REPRESS PACKs OR ASSOCIATED [SOLATABLE PLUMBING FAILURES WHICH
REWUIRE ISOLATION OF THE SURGE TANK AND/UR REPRESS PACKe

NUMBERS 10=3 THROUGH 10=9 ARE RESERVED.

MISSION REV | OATE SECTION GROUP PAGE
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MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

R ITEM

10-10

! SYSTEMS MANAGEMENT !

02 SYSTEM

Ae SUIT FLOW RELIEF VALVE WILL REMAIN CLOSED FOR DURATION OF FLIGHTs

Be NORMAL CM REPRESSURIZATION WITH LM MANNED WILL UTILIZE THE REPRESS PACKe

Ca THE REPRESS PACK VALVE WILL BE IN OFF POSITION FOR ALL PHASES EXCEPT LAUNCH»
ENTRYs AND TUNNEL/LM PRESSURIZATION AND RECHARGE

De THE SUIT CIRCUIT MUST BE PURGED OF ACCUMULATED H2 ONCE EVERY & HOURS FOR ONE
MINUTE WHEN ALL CREWMEN ARE SUITED AND THE SUIT CIRCUIT 1S ISOLATEDe

Ee THE SURGE TANK AND REPRESS PACK WILL NORMALLY BE RECHARGED SIMULTANEOUSLY.

Fe CM CABIN PRESSURE WILL NOT BE ALLOWED TO DROP BELOW 440 PSIA DURING NORMAL
LM PRESSURIZATION EXCEPT DURING TD&E.

Gs THE CM ECS wilLL NORMALLY SUPPLY ALL 02 FOR CONSUMPTION AND LEAKAGE DURING
IvT PHASES

He THE FLIGHT CREW WILL DON SUITS FOR THE FOLLOWING===
1. INABILITY TO MAINTAIN CABIN PRESSURE ABOVE 45 PSIA.
20 ALL UNDOCKED OPERATIONS.
3e TOGE
b GLYCOL LEAKS IN COMMAND MODULEe
S5e FIREs SMOKEs CONTAMINATION IN CABINe

Te THE FLIGHT CREW WILL DOFF SUITS (TIME AND CONDITIONS PERMITTING) FOR THE
FOLLOWING==«
le LOSS OF SUIT CIRCUIT.
2e CONFIRMED LEAK OF GLYCOL IN SUIT CIRCUIT.

Jeo A LEAKING HIGH PRESSURE VESSEL IN THE CM WILL NOT BE RECHARGED.

COOLANT MANAGEMENT

Ae FOR SIMULTANEOUS PRIMARY AND SECONDARY LOOP OPERATIONs NURMALLY EITHER THE
PRIMARY OR SECONDARY LOOP RADIATOR WILL BE ISOLATED.

Ba GLYCOL RESERVOIR WILL BE ON LINE AND RADIATORS WILL BE BYPASSED FOR LAUNCHe

Ce INDICATED GLYCOL ACCUMULATOR QUANTITY WiLL BE MAINTAINED BETWEEN 30 AND 70
PERCENT»

Ds SECONDARY COOLANT WILL BE OFF FOR LAUNCHe

Ee ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED IN AN ATTEMPT TO MAINTAIN

PRIMARY RADIATOR OUTLET TEMPERATURE GREATER THAN =20 DEG.

M1SSION REV | DATE SECTION GRoOuUP PAGE
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MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

ITEM

10~10| WATER SYSTEM
(CONT
A WASTE WATER wlLL BE MANUALLY 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
(CFO009) 15 LOSTs» WASTE WATER wILL BE DUMPED UNTIL POTABLE WATER QUANTITY
(CFQ010) BEGINS TO DECREASE.
Bae WATER DUMPS wlLL BE MANAGED SO THAT=~==
le AT LOIs THE WASTE TANK WILL CONTAIN GREATER THAN 75 PERCENT

2 AT CM=SM SEPARATIONs THE POTABLE TANK WILL BE FULL AND THE WASTE TANK WILL BE 90
PERCENT FULLe

Ce IN ORDER TO REDUCE TRAJECTORY CALCULATION PERTURBATIONSs WATER DUMPSs AND
FUEL CELL PURGES WILL BE AVOIDED IF POSSIBLE=w==

le BETWEEN MCC 3 AND LOI=1s PLUS TWO HOURS
2e WITHIN THREE REVS OF PRE=PDI UNDOCKING
3e BETWEEN TE! AND SEXTANT STAR CHECK PRIOR TO MCC 5

G DURING MSFN COVERAGE IN LUNAR ORBIT (DUMPS AND PURGES SHOULD BE SCHEDULED AS
CLOSE TO THE LOS MIDPOINT AS POSSIBLE)

Se WITHIN ONE HOUR PRIOR TO OPTICAL NAVIGATION SIGHTINGS
6o BETWEEN MCC 6 AND EI

De WATER DUMPS AND FC PURGES WILL NOT BE SCHEDULED IN THE TIME FRAME 8 HRS
BEFORE MCC~74

SYSTEM BACKUP

LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUPe DESCENT AND/OR ASCENT STAGE
WILL BE RETAINED IF POSSIBLE.

RULE NUMBERS 10=11 THROUGH
10=19 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

RULE ]CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
L] 1 )
' ] '
L} 1) L
! SPECIFIC '
1 + T )
10-20| CABIN PRESSURE 'LAUNCH  'CONTINUE MISSION ' NORMAL RELIEF STARTS AT 50 SECONDS
CANNOT BE RELIEVED ' '
' ] ]
| ) 1
[} ] 1
1 ] 1
10=21| CABIN PRESSURE ! ' " CREW OPTION TO USE LM ENVIRUNMENT
DECREASING AND/OR ! ' * FOR EARTH RETURN IN LIEU OF SUITED
LESS THAN 4e¢5 PSIA ! ' ' RETURNs
AND==w= ' ' ]
] (] '
] 1] )
t ] ]
Ae SUIT PRESSURE 'LAUNCH  'Aele CONTINUE MISSION '
GREATER THAN ' ' '
345 PSIA ' ' '
[} t +
'PRE=PDI ! 2+ ENTER NEXT BEST PTP= !
! ' NO GO FOR PDIe RETAIN !
' ' DESCENT STAGE FOR TEle'
1 + L}
TPOWERED ¢ 34 CONTINUE MISSION= '
'DESCENT ! NO GO FOR LUNAR STAY ¢
] ' i
TALL ' 4. ENTER NEXT BEST PTP !
' ' IF CABIN PRESS NOT '
' ' RESTORED GREATER '
' ' THAN 445 PSIAe '
) ) ]
Be SUIT PRESSURE 'LAUNCH  'Bele ABORT ASAP '
LESS THAN 345 PSI! ' '
'ALL ' 24 ENTER ASAP '
] ] +
Co LOSS OF SUIT 'LAUNCH  'Cols ABORT ASAP ' Cela CORRESPONDS TO 1246  LB/HR
CIRCULATION ' ' OPEN DIRECT 02 45 ' (APPROX 3 CFM/CREWMAN)
: ' ! DEG FROM LAUNCH '
' ' SETTING. '
t 1 ]
] ' ]
'ALL ' 24 ENTER ASAP v ot
[} ) ]
[} 1) 3
L] 1 ]
t L] ]
MissioN |Rrev| oaTeé | secTion GROUP PAGE
apoLLo 14 FNL| 11/1/79 csM ENVIRONMENT) SUIT/CABIN
CONTROL SYSTEM 10-5
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MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

RULE [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
t 1 t
] ] L)
10-22| LOSs OF sulT ' ! * LM SYSTEMS (1F AVAILABLE) WILL BE

CIRCUITs CABIN ' ' ! USED FOR CO2 AND H20 REMOVAL.

STABLE AND GREATER ' ! '

THAN 445 PSIA ' ' ¢
' t !
TLAUNCH  'Ae CONTINUE MISSION ' Ae CORRESPONDS TO 1246 LB/HR
' ' OPEN DIRECT 02 VALVE ' (APPROX 3 CFM/CREWMAN)
' ' 45 DEG FROM LAUNCH '
' 't SETTING '
] ) )
'EO 'Be ENTER NEXT BEST PTP ’
' L )
' * 1. DOFF SUITSe s
) ) ’
' ' 2. OPEN WASTE ' Be2e WASTE OVERBOARD BLEED = 140 LB
' ' OVERBOARD DRAIN * 02/HR
' ’ VALVE TO OBTAIN '
' ' CABIN BLEED FLOW. '
' 1 +
' ' 3. DON FACE MASKS ' 3+ TIME REQUIRED FOR CM C02 PARTIAL
' ' AFTER 1 HOUR ' PRESSURE TO INCREASE TO 746 MM HG
] 1 ]
' ' t 1 CREWMAN=== & HRe
1) ) t
' ' ' 3 CREWMAN=== 80 MINe
tPRE~PDI 'Ce ENTER NEXT BEST PTP=- '
' ' NO GO FOR PDle RETAIN LM!
' ' DESCENT STAGE FOR TEI+ !
t L ]
'POWERED 'De CONTINUE MISSION~ ¢
'DESCENT ' NO GO FOR LUNAR STAY '
] ]
YALL 'Es ENTER NEXT BEST PTP '
L] 1 ]

MISSION |REv |DATE  [secTion GROWP PAGE
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MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

10~23| LOSS OF SURGE TANK
OR REPRESS PACK

ALL Ae CONTINUE MISSION FCR LEAK IN SURGE TANKs [SOLATE
SURGE TANK AND PLACE REPRESS PKG

VALVE TO FILLe

>
.

10=24] LOSS OF SURGE
TANK AND REPRESS
PACK

LAUNCH CONTINUE MISSION

@
.

CONTINUE MISSION

PLAN TO RESTORE ENTRY
02 BY STORING OPS IN
CM AT FINAL LM EGRESS.

Be OPS 02 WTY=== 4 LBS/UPS (TWO OPS
AVAILABLE)

[a)
.

TEC CONTINVE MISSION

DOFF SUITS FOR ENTRYe

10=25] FIRE OR SMOKE IN
COMMAND MODULE

LAUNCH Ae ABORT

le DECOMPRESS CABIN

2+ TROUBLESHOOT
ELECTRICAL
SYSTEM PER FLIGHT
CREW CHECKLIST
BOOST FIRE
PROCEDURES
PRE=PDI Be ENTER NEXT BEST PTP~-
NO GO FOR PDls RETAIN
LM DESCENT STAGE FOR TE1l

'POWERED
'DESCENT
'

Ce CONTINUE MISSION=-
NO GO FOR LUNAR STAY
YALL Deles TROUBLESHOOT/COMBAT
FIRE PER FLIGHT CREW
CHECKLIST EMERGENCY
PROCEDURES«

2+ ASSESS DAMAGE AND
REMOVE POWER FROM
AFFECTED SYSTEMS

3¢ ENTER NEXT BEST PTP
RETAIN LM

R T R R R I R S A I T Sttt i

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NUTES/COMMENTS
- ' | 1
L] 1 '
+ ‘ '
1 ) '
10=26] CONTAMINATION IN tALL *CREW MAY ELECT TO ' IF UNABLE TO CLEAR CONTAMINATIONS
CABIN ! ' DECOMPRESS ' MISSION MAY BE TERMINATED EARLY.
1 ' '
1 t 1
' ' 1
' . ]
' 1 '
10-27| LOSS OF SUIT ! ' !
INTEGRITY ! ! !
'LAUNCH  'Ae CONTINUE MISSION !
t ' '
YALL 'Bo CONTINUE MISSION !
' ' NO=GO FOR UNDOCK !
' ' ]
t 1 ]
1 t ]
' t [
. t ]
10-28] LOSS OF 02 MANIFOLD ! ! '
Ae 02 MANIFOLD LEAKS'LAUNCH  'Aele CONTINUE MISSION !
GREATER THAN ' ' !
4 LB/HR AND CABIN  'UNDOCKED ' 2¢ CONTINUE MISSION= !
PRESSURE GREATER 'PRE~PDI ! !
THAN 4.5 PSIA 'POWERED ! !
tDESCENT/ ! !
' LUNAR ! '
'STAY ' '
' 1 ]
1 ' 1
YALL ' 3. ENTER NEXT BEST PTP ' Ae3. APPROXIMATELY 5 HOURS ARE
! ! {A) VERIFY SURGE ' REQUIRED TO DEPLETE CABIN 02 FROM
! ! TANK AND REPRESS ' 448 TO 3¢5 PSIAs WITH 06456 LB/HR
' ! PACK 1SOLATED ' USAGE RATE (CREW + CABIN LEAK + TANK
' ! UNTIL ENTRYe ' PRESS BLEED)
' Ll ¢
' ' (8) RETRIEVE OPS ' Ae3e(B) CREW OPTION TO USE LM
' ! FROM LMs IF DOCKED' ENVIRONMENT FOR EARTH RETURN IN LItV
! ! t OF MANUAL CABIN PRESSURE REGULATIONs
' ' ]
Be 02 MANIFOLD LEAKS'LAUNCH  'Bsle ABORT ASAP !
GREATER THAN 4 ' ' '
LB/HR AND CABIN ! ! !
PRESSURE LESS ! ' '
THAN 445 PSIA ! ! ' LM 02 (IF AVAILABLE) MAY BE USED 7O
YALL ' 2¢ ENTER ASAP ' SUPPLEMENT CSM SUPPLY.
! USE OPS IN SUITED !
! ¢ MODE FOR ENTRY IF '
' ! PRACTICAL '
] (] ]
L) t '
' ] (]
L] ] i
J t t 1)
10=29 LOSS OF ONE MAIN ' ' '
REGULATOR ' ! '
' ] 1
As FAILED CLOSED YLAUNCH  'Aele CONTINUE MISSION~ !
. + ' ]
'EC ' 2+ CONTINUE MISSION= !
' ' NO GO FOR TLI !
] [} L]
YALL ' 3¢ CONTINUE MISSION '
) ‘
Be FAILED OPEN YALL 'Be CONTINUE MISSION !
1 t ]
' L] L]
+ 1 t
MissioN | rev] pate SECTION GROUP PAGE
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MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

RULE JCONDITION/MALFUNCTION' PHASE ! RULING V' CUES/NOTES/COMMENTS

10-30| BOTH MAIN REGULATORS'

FAILED CLOSED ¢
'LAUNCH tAe CONTINUE MISSION
' '

LM SYSTEMS {(1F AVAILABLE) MAY BE
USED IN LIEU OF CSM SYSTEMS

'UNDOCKED/'Be CONTINUE MISSION

)
RULE NUMBERS 10~33 !
THROUGH 10~39 ARE '
RESERVED '

'

]

'

[}

[}

1

+

t

'PRE-PDI ! !

'POWERED ! '

'DESCENT/ ! !

'LUNAR ' !

'STAY ' !

i [} t

CALL 'Ce ENTER NEXT BEST PTP '

t ' 1

¢ 1] ]

+ L] +

+ ] (]

t ] '

10-31] LOSS OF ONE SUIT 'LAUNCH ~ *Ae CONTINUE MISSION !

COMPRESSOR ' ! !

'EO 'Be CONTINUE MISSION=- !

! ' NO GO FOR TLI '

) t +

TALL 'Ce CONTINUE MISSION '

1 t 1]

1 ] t

' ‘ 1

] ] L]
10=-32] LOSS OF TWO SUIT "LAUNCH  'Ae CONTINUE MISSION= ! VACUUM CLEANER MAY BE CONNECTED TO
COMPRESSORS ! ' OPEN DIRECT 02 45 DEG ' SUIT LOOP BUT WILL NOT PROVIDE SUIT
' ' FROM LAUNCH SETTING ' INTEGRITYe CONSIDERATION WILL  BE

' ' ' GIVEN TO RETAINING LMe

'E40s  © 'Be CONTINUE MISSION= !

! ' NO GO FOR TLI !

1 [} t

'TLCe 'Ce ENTER NEXT BEST PTPe '

'Lo ' NO GO FOR UNDOCKINGe '

! ' 1

' . t

] ] ]

' L t

YALL 'De CONTINUE MISSION !

' 1

[} 1)

1 t

' [

Ll ¢

1 t

1 ¢

] ]

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTRUL SYSTEM

RULE {CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' ] '
] L) '
L} 1 )
10-40] PRIMARY COOLANT ' ' '
LOOP MALFUNCTIONS ' ' '
' 1 1
Ae LOSS OF "LAUNCH 'Aele CONTINUE MISSION ! AelelA) MAINTAIN PRI RAD OUT TEMP
EVAPORATOR ' ' ! GREATER THAN=20 DEGs Fe
YALL ' 24 CONTINUE MISSION '
' ' ACTIVATE SECONDARY ' (B) WATER MANAGEMENT MAY DICTATE
' ! COOLANT LOOP WITH ' ACTIVATION  AND  DEACTIVATION  OF
' ' RADIATORS IN BYPASS ' SECONDARY LOOP TO MAINTAIN PRI RAD
' ' AS REQUIRED TO ' OUT TEMP BETWEEN 45 AND 80 DEGREES
! ' MAINTAIN PRIMARY ' Fe
' ! EVAPORATOR CUT TEMP '
' ' LESS THAN 80 DEG F '
' L OR AS REQUIRED '
: ' "FOR CREW COMFORT ¢
1) ]
Be LOSS OF RADIATORS'LAUNCH 'Bele CONTINUE MISSION ' Bele ALTERNATE MISSION MAY  BE
' ' t PERFORMED
VEO 't 24 NO=GO FOR TLI '
] ] [}
' ' (A) ACTIVATE '
' ' SECONDARY LOOP '
] ] '
' ¢ (B) USE PRIMARY '
' ' LOOP IN ADDITION !
i + TO SECONDARY '
' ' LOOP FOR G&N '
' ' OPERATIONS '
] 1 L
'TLC ' 3, ENTER NEXT BEST PTP '
' ' NO=GO FOR LOI '
] ] )
' LUNAR ' 44 BASED ON WATER '
'ORBIT ' AVAILABLE FOR '
'UNDOCKED/* EVAPORATIVE COOLINGs !
'PRE=PDI ! CONSIDERATION WILL BE !
' ' GIVEN TO CONTINVING '
' ' MISSION USING '
' ' SECONDARY RADIATORS '
' ' SUPPLEMENTED BY ¢
' ' PRIMARY LOOP '
! ! EVAPORATOR '
t ' 1
] ] .
'POWERED ' 5e CONTINUE MISSION '
'DESCENT ! '
1) L t
' LUNAR ' 64 CONTINUE MISSION. '
tSTAY ' ACTIVATE SECONDARY '
' ' LOOP . '
] ] L
) ] L
] ' L]
Ce TOTAL LOSS OF 'LAUNCH "Cele CONTINUE MISSION '
LOOP ' ' ACTIVATE SECONDARY '
' ' LooP '
[} L] '
'EO ' 2+ CONTINUE MISSION ' Ce2e ALTERNATE MISSION MAY  BE
' ' NO=GO FOR Tkl ! PERFORMED.
' ' ACTIVATE SECONDARY '
' ' LOOP '
(] 1 '
'POWERED ' 34 CONTINUE MISSION= t
'DESCENT ! ACTIVATE SECONDARY '
' LUNAR ' LOOP« ¢
'STAY ' '
] ] '
YALL t  4¢ ENTER NEXT BEST PTP ¢
' ' ACTIVATE SECONDARY '
' ' LOGP '
(] ] +
MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14]FNL | 11/1/70fCSM ENVIRONMENT| COOLANT
CONTROL SYSTEM 10=10




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 =~ CSM ENVIRONMENTAL CONTROL SYSTEM

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
1 1 )
1] t .
4 ) 1
10~41| SECONDARY LOOP ' ' '
MALFUNCTIONS ' ' ¢
) t [}
As LOSS OF tALL 'Ae CONTINUE MISSION '
EVAPORATOR ! ' !
) ] (]
Be LOSS OF 'EQ tBele NO=GO FOR TLI '
RADIATORS t ' LOOP 1S STILL '
' ' OPERATIONAL IN !
' ' EVAPORATIVE MODEs '
] (] '
1TLC ! 24 ENTER NEXT BEST PTP :
1 1
'LUNAR ' 3. CONTINUE MISSION '
fORBIT ' '
+ ) )
t L} 1
] L )
Ce TOTAL LOSS OF 1EQ "Cele NO=GO FOR TLI '
LOOP ' ' '
' t )
'TLC t 2+ ENTER NEXT BEST PTP '
1 ) )
YLUNAR ' 3¢ CONTINUE MISSION '
'ORBIT ' '
] ) )
] 1 )
] ] 1)
L} L )
] ] )
10~42] LOSS OF PRIMARY AND *ALL: tAe CONTINUE MISSION '
SECONDARY ' ' '
EVAPORATORS ' ' '
] ) [}
) L} 4
] 1 ]
] L] ]
] ) L
10=43] LOSS OF ALL COOLINGs' ' ' LM SYSTEMS (IF AVAILABLE) WILL BE
PRIMARY AND ' ' ' USED TO SUPPLEMENT CSM OPERATIONS.
SECONDARY ' ' '
] ) t
'LAUNCH tAs CONTINUE MISSION '
] ' [}
'EQ tBe ENTER NEXT BEST ATP OR ' Be LOSS OF TWO FUEL CELLS POWER
' ' PTP ' DOWNs
' ' MAXIMUM ORBIT TIME=~==- !
' ' 4 HOURS EMERGENCY '
' ' POWER DOWN FOLLOWED BY !
' ' 145 HOURS QF POWER UP !
' ' FOR ENTRY. '
) ) ]
IPOWERED *Cs CONTINUE MISSION= '
IDESCENT ! '
1 ] [}
YALL ‘De ENTER ASAP '
] 1 1
1 (] )
1 1 1
) L L
] ) ]
Mission [rev loate SECTION GROUP PAGE
APOLLO 14 {FNL | 11/1/70 |CSM ENVIRONMENT | COOLANT
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NASA - Manned Spacecraft Center

MISSION RULES
_SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

R {RULE [CONDITION/MALFUNCTION! PHASE ! RULING t CUES/NOTES/COMMENTS

- ) t L]
' L} )
t 1 (]

10=44| CONFIRMED LEAK OF ' ' ' LM ENVIRONMENT (IF AVAILABLE) MAY BE

GYLCOL COOLANT ' ' ' USED FOR EARTH RETURN IN LIEU OF

' ' ' CSMa
] ' ]
Ae IN COMMAND ' LAUNCH "Aele CONTINUE MISSION '
MODULE ' ' '
'EO ' 24 ENTER NEXT BEST PTP '
' ' DON SUITSes PURGE '
' ' SUIT LOOP WITH '
' ' DIRECT 02 '
] [} L
'POWERED ' 3¢ CONTINUE MISSION= '
VDESCENT ¢ NO GO FOR LUNAR STAY !
1 L} )
YALL ' 4, ENTER NEXT BEST PTP '
) 1] ]
Be IN SUIT CIRCUIT 'LAUNCH 'Bele CONTINUE MISSION '
(] ] L}
'EO ' 24 ENTER NEXT BEST PTP '
' ' DOFF SUITS AND USE '
' ' FACE MASKS IF '
' t REQUIREDs '
t 1 1]
YPOWERED ' 3+ CONTINUE MISSION '
TDESCENT ¢ NO GO FOR LUNAR STAY !
] 1 t
YALL ' 4s ENTER NEXT BEST PTP '
N ] 4
] 1 t
) 1] 1
1 ) ]
RULE NUMBERS 10=45 ! ' '
THROUGH 10-49 ARE ' ' '
RESERVED ' ' '
) ] L[}
MISSION |REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS

10-50] LOSS OF OVERBOARD
bumMPs

A+ CONTINUE MISSION Adls UTILIZE AUXILIARY DUMP  FOR
OUMPS FROZEN OR URINE AND WASTE WATER DISPOSALe
BLOCKED
2e BLEED 02 FROM WATER TANK THROUGH
WASTE MANAGEMENT OVERBOARD DRAIN

L]
'
[}
]
[}
Ae NORMAL OVERBOARD 'ALL
'
+
.
)
' VALVE INTO CABINe

Bs LOSS OF ALL 'EO Bele ENTER NEXT BEST PTP Bele{A} IF POTABLE AND WASTE TANKS
OVERBOARD DUMP  'TLC (OR WASTE TANKS ALONE) BECOME FULL+
CAPABILITY ' LUNAR FORCED WATER  BOILING WILL  BE

'ORBIT NECESSARY TO ALLOW FUEL CELL AND/OR
! CYCLIC ACCUMULATOR OPERATIONe

*

' (B) LM URINE STORAGE BAGS (IF
' AVAILABLE) WILL BE USED.

[}

"UNDOCKED/! 24 CONTINUE MISSION 2¢ UNDOCKING MAY BE PERFORMED
'PRE=PD1/

' POWERED

YDESCENT/

'LUNAR

'STAY

10=51] UNCONTROLABLE
HIGH HUMIDITY

LM SYSTEMS MAY BE USED FOR HUMIDITY
CONTROL »

R T T
- e e m ewm m s E e w e eeEm e e mm e emEwE e e s wE m % e eEm®® e m..®®®® & " - """

As’ CONTINUE MISSION
' =
*PRE=PDI ' 'Be ENTER NEXT BEST PTP=
' : . NO GO FOR PDle RETAIN LM
' ‘DESCENT STAGE FOR TEl
'
'POWERED 'Ce CONTINUE MISSION-
'DESCENT NO GO FOR LUNAR STAY
t
+
tALL De ENTER NEXT BEST PTP
]
)
)
)
10~52] WASTE WATER TANK ' LM SYSTEMS (IF AVAILABLE) MAY BE
LEAK OR LOSS OF ' USED TO SUPPLEMENT CSM
WASTE WATER STORAGE
CAPABILITY ' WHEN POTABLE WATER TANK  BECOMES
' FULLs FUEL CELL WATER WILL BE DUMPED
' THROUGH OVERBOARD PRESSURE RELIEF
! VALVES
]
‘ALL CONTINUE MISSION
L
]
MISSION JREV | DATE  |secTion GROUP PAGE
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MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

R JRULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS

1 t v

\J t ]

' t ]

10-53| CONFIRMED LEAK IN ' ' LM SYSTEMS (IF AVAILABLE) MAY BE

POTABLE WATER TANK ! ' ' USED TO SUPPLEMENT CSMe
OR UNABLE TO ' ' '
TRANSFER FUEL CELL ! ' ' WATER STORAGE BAG(S) MAY BE USED TO
WATER TO POTABLE ' ' ' CONTINUE EARTH ORBIT MISSION.
TANK. ' ' '

' L 1

'LAUNCH  'As CONTINUE MISSION '

' ] t

‘E0 'Be CONTINUE MISSION !

' ' GO FOR TLIe ENTER '

' *  NEXT BEST PTP '

! ' AFTER TANK DEPLETION '

' * IF TL1 NOT PERFORMED !

' *  AND UNABLE TO EXTRACT LM'

' ] ]

' ', '

t ] ]

'TLCYLOs  'Ce CONTINUE MISSION=~ ¢

*UNDOCKED » ¢ i

'PRE~PDI+ '  USE LM WATER FOR CREW !

'POWERED '  CONSUMPTIONe IF UNABLE !

'DESCENTs '  TO DO TDGE ENTER NEXT '

'LUNAR ' BEST PTP. '

1STAY ' ¢

L) ) t

L ' ]

1 ' '

) ] (]

] . '

] L] t

1 ] )

t [l )
RULE NUMBERS 10=54 ! ' '
THROUGH 10=59 ARE ! ' '
RESERVEDe ¢ ' '

t ] Ll

MissION [Rev JoATE  lsecTion GROUP PAGE
APOLLO 14 [FNL |11/1/70 [CSM ENVIRONMENT | WATER & WASTE
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MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM =~ CONCLUDED

R ITEM
INSTRUMENTATION REQUIREMENTS
10=60} MEAS DESCRIPTION PCM ONBCARD TRANSDUCER CATEGORY REFERENCE
CABIN PRES CFO001P METER COMMON 1 OF 10~-20
SUIT PRES CFO012P METER COMMON 3 M
TANK BLADDER PRES CFO120P
SUIT PRESS ntalndt MANDATORY 10=-21
(CUFF GAGES) (EACH CREWMAN)
SURGE TANK PRESS CFOO06P METER COMMON 1 OF 10=-28
OXYGEN REPRLSS PRESS e METER m—————— 2 M
PRIM ACCUM QTY CFO019Q METER COMMON 1 OF l0=409
PRIM PUMP OUT PRESS CFO0l6P METER COMMON 2 M 10=44
POTABLE H20 QTY CFO010Q METER COMMON HD 10=53
WASTE HZ20 QTY CFO00%Q METER COMMON HD 10=52
SEC STEAM PRESS CFOQ73P METER COMMON HD 10-a1
SEC EVAP OQUT TEMP CFOO71T METER COMMON HD
SEC ACCUM QTy CFoo72pP METER COMMON HO
SEC PUMP OUT PRESS CFoQ70P METER COMMON HL
PRIM EVAP OUT TEMP CFO018T METER COMMON HD
PRIM STEAM PRESS CFO034 METER COMMON HD
ECS 02 FLOW CFO035R METER COMMON HD
02 MANIFOLD PRESS CF0036P HD
SUIT COMP PRESS CF0015P METER COMMON HD
PRIM RAD OUT TEMP CFoo20T METER COMMON HD
PRIM EVAP INLET TEMP CFO181T HD
STEAM DUCT TEMP CFO0LTT HD
SEC RAD OUT TEMP §F02367 METER —————— HD
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 11 = CSM CRYOGENICS

ITEM

1i=1

11=2

113

1l=4

11=~5

11=6

' 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 FAILURES» ENTRY WILL BE PLANNED
INTO PTP 3=1s THREE ENTRY BATTERIES AND THE AUX BATT ARE CAPABLE OF SUPPORTING THE LAUNCH»
AS MUCH AS 3 REVS POWERED UPs AND ENTRYs

ALL PHASES

THE CRYOGENICS SYSTEM IS REQUIRED UNTIL CM/SM SEP SO THAT THE ENTRY AND LANDING PHASES WILL
BE ENTERED INTO WITH FULL CONSUMABLES POTENTIALs THAT ISs FULLY CHARGED ENTRY BATTERIES AND
ENTRY 02 TANKSs IF THIS CAPABILITY IS POTENTIALLY JEOPARDIZED BY CRYO SYSTEMS DEPLETION OR
MALFUNCTIONs MISSION TERMINATION PROCEDURES WILL BE ENACTED IN WHATEVER TIME FRAME 15
APPROPRIATE OR AVAILABLEs 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.

PWWERED DFSCFnT

LOSS

LUNAR

EARTH

THERE ‘ARE NO CRYO SYSTEM FATLURES FOR WHICH POWERED DESCENT WILL BE TERMINATEDe

OF CRYOGENIC TANK IS DEFINED AS===
Ae PRESSURE CANNOT BE MAINTAINED ABOVE M50 PSIA FOR Q2 AND 100 PSIA FOR H2e

Be A LEAKs WHICH COMBINED WITH A 40 AMP LUAD FLOW FROM THE TANK; WILL DEPLETE
THE TANK BEFORE CM/SM SEPe

Ce LOSS OF ALL HEATERS IN AN 02 TANK LOSS OF 2 HEATERS AND ONE FAN IN A H2
TANK»
MISSION WILL BE CONTINUED IF

Ae ENOUGH H2 IS MAINTAINED IN THE LOWEST TANK TO PERFORM AN EARTH RETURN FROM
ANY POINT WITH AT LEAST AN AVERAGE POWER LEVEL OF 40 AMPS.

Be THE 02 TANKS MEET REDLINE CRITERIA AND THE LOWEST TWO TANKS ARE CAPABLE OF
SUPPORTING AN EARTH RETURN FROM ANY POINT WITH AT LEAST AN AVERAGE POWER
LEVEL OF 40 AMPS,.

ORBIT MISSION WILL BE CONTINUED AS LONG AS ENOUGH TOTAL CRYO (0Q2sH2) 1S AVAILABLE TO

PERFORM AN ENTRY INTO THE NEXT DAILY GO/NO GO AREA.

RULE
11=9

NUMBERS 11=7 THROUGH
ARE RESERVEDe

MISSION REV ] DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 11 = CSM CRYOGENICS

ITEM

11-10

11=-11

CRYO
Ao

Be

Ca

D

Ee

CRYO

Ao

Be

RULE

! SYSTEMS MANAGEMENT !

MANAGEMENT

NORMALLYs TANK PRESSURES WILL BE MAINTAINED BY USE OF TANK HEATERS IN 'AUTO! MODE

MANUAL PRESSURE CONTROL WILL NORMALLY BE USED AS REQUIRED TO MAINTAIN===

' TANK PRESSURES GREATER THAN 750 PSIA 02 AND 200 PSIA FOR H2e

20 H2 QUANTITY BALANCE WITHIN 3 PERCENT

3 02 QUANTITY BALANCE BETWEEN THE TWO HIGH TANKS TO MAINTAIN A SINGLE TANK
?iLEEN AT AN AVERAGE FUEL CELL POWER LEVEL OF 40 AMPS ON EITHER OF THESE

ONE FUEL CELL MAY BE PURGED OR THE SPACECRAFT ELECTRICAL LOADS MAY BE INCREASED TO PRECLUDE
CRYO TANK VENTING.

H2 TANK FANS WILL NOT BE OPERATED IN THE AUTO MODEs

02 TANK 3 ISOLATION VALVE WILL NORMALLY REMAIN OPEN

)
GAGING
ONBOARD CRYOGENIC QUANTITY GAGING 1S PRIMEe ACCURACY IS +/=2465 PERCENT (+/=8448 LB 02
+/=0s72 LB H2) PER TANKe INSTANTANEOUS 02 QUANTITY ACCURACIES MAY BE DEGRADED FROM THESE
NUMBERS DUE TO LACK OF TANK FANSs

MCC CALCULATED QUANTITY USING PRESSURE VERSUS TEMPERATURE 1S BACKUPe

NUMBERS 11=12 THROUGH

11~19 ARE RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 11 = CSM CRYOGENICS
R |RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- 1 ) 1
L 1 1
) ] )
' SPECIFIC MISSION RULES !
1] ] [}
11~20| LOSS OF ONE 02 !t LAUNCH 'As CONTINUE MISSION ' LMy PLSS» AND OPS 02 WILL BE USED AS

TANK ' ' ! REQUIRED TO SUPPLEMENT CSM Q2e
'EO 'Be CONTINUE MISSION '
' ' NO=GO FOR TLI '
[} ) ]
] 1 L]
YALL *Co CONSIDERATION WILL '
' ' BE GIVEN TO CONTINUING !
' ' THE MISSION AFTER LOSS !
' ' OF A TANK IF OTHER TwO !
' ' TANKS MEET REDLINE '
' ' CRITERIAS '
1POST DOCK! JETTISON LM '
) (] ]
] ] (]
(] ] ]
] ] (]
) ' ]
t L} 1
) L ]
1 ] [
N 1 t
11=21] LOSS OF TWO 02 'LAUNCH  'As CONTINUE MISSION '
B TANKS ' ' '
YEsOo *Bse CONTINUE MISSION '
' ' NO GO FOR TLI '
'POWERED 'Ce CONTINUE MISSION '
tDESCENT ! NO GO FOR LUNAR STAY '
t 1 1]
) 1 )
(] (] . ]
YALL 'De ENTER NEXT BEST PTP '
' ' RETAIN LM '
] ] L
t ] ]
11-221 LOSS OF ONE H2 TANK 'LAUNCH 'Ae CONTINUE MISSION '
'EoOs ‘Bs CONTINUE MISSION '
fTLC 'Ce NO GO TLI '
' ' NO GO Lol |
'PWRD 'De CONTINUE MISSION '
'DESCENT ! NO GO LUNAR STAY '
YALL tEe ENTER NEXT BEST PTP '
' ' JETTISON LMe '
) 1 . )

11~23} LOSS OF 3 02 TANKS ‘YLAUNCH 'Ae CONTINUE MISSION ' AUX BATTERY wiLi POWER SMJC'Se
AND/OR 2 H2 TANKS ! ' ISOLATE SURGE TANK '
' ' BEFORE 800 PSIA '
'TLC *Be ENTER NEXT BEST '
' ' PTPs NO GO FOR LOI '
'PWRD *Ce CONTINUE MISSION '
'DESCENT ! NO GO FOR LUNAR STAY '
YALL 'De ENTER NEXT BEST PTP» '
' ' RETAIN -LM '
' ] )
RULE NUMBERS 11=24 ! ' '
THROUGH 11=49 ARE ' ' '
RESERVED. ' ' '

MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14| FNL | 11/1/70] CSM CRYOGENICS | SPECIFIC
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MISSION RULES
SECTION 11 = CSM CRYOGENICS

ITEM
INSTRUMENTATION REQUIREMENTS
MISSION RULE
11-50| MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

02 TANK 1 QTY $C0032Q METER COMMON 2 OF 3 11=-20
02 TANK 2 QTY $C0033Q METER COMMON MANDATORY 21022
02 TANK 3 QTY $C0051Q METER COMMON
02 TANK 1 TEMP SCO041T ——_——— —en s HIGHLY 11=20
02 TANK 2 TEMP §C0042T me———— ————— DESIRABLE 21922
02 TANK 3 TEMP §C0055T ———— ememe——
H2 TANK 1 QTY §$C0030Q METER : COMMON 1 OF 2 11= 21922
H2 TANK 2 QTY §C0031Q METER COMMON MANDATORY
H2 TANK 1 TEMP $C0043T m——— —————— HIGHLY 11=219+22
H2 TANK 2 TEMP §C0044T ————— —————— DESIRABLE
02 TANK 1 PRESS $CO037P METER COMMON 2 OF 2 11=20,21,22
02 TANK 2 PRESS SC0038P METER COMMON MANDATORY 11 ~20,2.1,22
02 TANK 3 PRESS SCO053P METER COMMON
H2 TANK 1 PRESS SC0039P METER COMMON 1 OF 2 l1=2h,22
H2 TANK 2 PRESS SCO040P METER COMMON MANDATORY 11= 2122
02 TANK 2 AND 3

MANes PRESS §C0069P CH+W COMMON HD
02 TANK 1 HTR

TEMP $C00707 METER COMMON HD 11=-23
02 TANK 2 HTR

TEMP §C0071T METER COMMON HD 11=23
02 TANK 3 HTR .

TEMP $C0072T7 METER ~ COMMON HO 11=-23

NOTE===PRESSURE OR QUANTITY MEASUREMENT REQUIRED IN EACH CRYO TANKs

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

ITEM

12~1

12=2

12~3

12=4

12=5

12=6

12=7

12=8

' GENERAL '
LAUNCH
Ae LAUNCH WILL BE CONTINUED AS LONG AS SUFFICIENT ENERGY IS AVAILABLE TO PERFORM AN ENTRY INTOQ
AT LEAST PTP 2=~1s THERE MUST BE AT LEAST ONE MAIN BUS AND UNE AC BUS {(THROUGH MODE 1 AND 11
REGIONS) OPERATIONAL TO CONTINUESs

Be THE LAUNCH PHASE WILL NOT 8E TERMINATED AS LONG AS THREE ENTRY BATTERIES REMAIN TO SUPPLY
MAIN BUS LOADS OR ONE ENTRY BATTERY AND ONE SM POWER SOURCE REMAINe

POWERED DESCENT

THERE ARE NO EPS FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATEDe

ALL PHASES
THE MISSION WILL BE CONTINUED AS LONG AS THE REWUIRED NUMBER OF FUEL CELLS ARE AVAILABLE AND ARE

CAPABLE OF SUPPORTING MISSION REQUIREMENTS OF 75 TO 90 AMPS (WITHOUT BATTERY SUPPLEMENT EXCEPT
DURING $PS DELTA V'S) AND THREE GOOD ENTRY BATTERIES REMAINe

BATTERY 1S5 CONSIDERED FAILED [Few=-
As LAUNCH= A BATTERY BUS VOLTAGE IS 0e5 VOLTS LESS THAN THE CORRESPUNDING MAIN BUSs

Be ORBIT=~ AN ENTRY BATTERY OUTPUT 1S LESS THAN 3 AMPS WHEN CONNECTED TO A MAIN BUS DURING SPS
MANEUVERS (NOMINAL TOTAL BATTERY CURRENT FOR SPS MANEUVERS 1S 20 +/= 2 AMPS).

Ce SUSTAINED BATTERY CHARGER OUTPUT TO AN ENTRY BATTERY IS GREATER THAN 2.0 AMPS AND ALL LOADS
REMOVED «

De THE AUXe BATTERY CANNOT SUPPORT REWUIRED MAIN BUS LOADSs

AN AC BUS 1S CONSIDERED FAILED IF ANY TWO PHASES CANNOT BE MAINTAINED GREATER THAN 95 VOLTSe

. AN INVERTER 1S CONSIDERED FAILED [Fe==

Ao OUTPUT VOLTAGE ON ANY PHASE IS GREATER THAN 130 VAC.

Be OUTPUT VOLTAGE ON ANY TWO PHASES IS LESS THAN 95 VACe

FUEL CELL .15 CONSIDERED FAILED FOR MISSION PLANNING ]Fe==

A FUEL CELL CANNOT SUPPLY SUFFICIENT POWER TO MEET ITS OWN PARASITIC LOADS (5 AMPS PLUS
INLINE HEATER POWER AS REQUIRED) .

8 FUEL CELL H2 LOOP IS CONTAMINATED WITH KOHe
Ce REGULATED H2 PRESSURE 1S LESS THAN 3647 PSIA (CORRESPONDS TO N2 PRESSURE SHIFT DOWN TO 2842

PSIA FSE)CRITICAL OPERATION= LOWER N2 PRESSURE CAN BE MANAGED BY TURNING OFF H20 TANK
PRESSU D

TLI MINIMUM PURGE CAPABILITY 1S BOTH OXYGEN AND HYDROGEN ON ONE FUEL CELL AND AT LEAST OXYGEN ON
ONE OTHER FUEL CELLe

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

ITEM

RULE NUMBERS 12=9 THROUGH
12=19 ARE RESERVEDe

-mission | Rev| oATE " | sECTION GROUP . PAGE
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MISSION RULES
SECTION 12 =~ CSM ELECTRICAL POWER SYSTEM

ITEM

12-20

12~21

! SYSTEMS MANAGEMENT !

BUS MANAGEMENT

As

Be

Ce

De

Ee

ONE AND ONLY ONE FUEL CELL wlLiL BE TIED TO BOTH MAIN BUSESe

INVERTERS WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS 1 AND MAIN BUS 8 WILL
SUPPLY AC BUS 2

MAIN BUS VOLTAGE WwILL 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 CHARGER wWILL BE USED TO CHECK OUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSES)
AFTER ALL EQUIPMENT AND POWER SOQURCES HAVE BEEN REMOVED FKROM BUS.

MINIMUM MAIN BUS VOLTAGE WILL BE MAINTAINED 7O BE COMPATIBLE WITH ONLINE OPERATION
EQWUIPMENT

le SPS 2445
24 PGNS 25.0
3 AUTO SM=~RCS 2240
Lo AUTO CM=RCS 2140

Se DIRECT SM=RCS 2140
6o DIRECT CM=RCS 1740

Te INVERTERS 1940

BATTERY MANAGEMENT

Ae

Be

Ce

De

Ee

Fa

Ge

He

BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FROM T=75 SECONDS TO INSERTIONe

BATTERIES A AND B8 wILL BE USED TO SUPPLEMENT MAIN BUS LOADS FOR SPS MANEUVERSs BATTERY (€
WILL BE ROTATED TO MAINTAIN BATTERY BALANCE IN THE EVENT THE BATTERY CHARGER FAILSe

BATTERY CHARGING wILL BE TERMINATED FOR ONE OF THE FOLLOWINGs WHICHEVER OCCURS FIRST===

l. INTEGRATED AMP=HOURS INTO BATTERY BY CHARGER EQUALS INTEGRATED AMP=HOURS OUT
OF BATTERY BY LOADS.

20 WHEN BATTERY CHARGER CURRENT DECREASES TO 0462 AMPS (CORRESPONDS TO 3945 VDC
AT THE BATTERY BUS)

THREE BATTERIES WILL BE TIED TO THE MAIN BUSES FOR DEORBIT MANEUVER AND ENTRY.

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 PSlAs
VENTING OPERATION WILL BE ALLOWED 7O TROUBLESHOOT A SUSPECTED FROZEN DUMP.

THE AUX BATTERY WILL NOT BE USED FOR NORMAL MISSION OPERATIONS.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

ITEM

12=22

12=-23

FUEL CELL MANAGEMENT

As

Be

Ce

De
Ee

Fe

Ge

He

Je

Ke

FUEL CELL WILL BE ''SHUTDOWN'' FOR THE FOLLOWING===

le SUSTAINED CURRENT QUTPUT LESS THAN 5 AMPSe

2 FUEL CELL H2 LOOP IS CONTAMINATED WITH KOHe

3 REACTANT LEAKAGE JEOPARDIZING MISSION OURATIONe
FUEL CELL MAY BE ''OPEN CIRCUITED'' FOR THE FOLLOWING===
1. SKIN TEMP GREATER THAN 475 DEGe Fo

20 TCE TEMP GREATER THAN 225 DEGe Fe

3e FAILURE OF M2 PUMP OR GLYCOL PUMP.

4 VOLTAGE MANAGEMENT s

Se FUEL CELL CANNOT BE PURGED AND TIME 7O GO 1S GREATER THAN PREDICTED FUEL
CELL LIFETIME.

FUEL CELL 02 AND H2 PURGES WILL NORMALLY BE PERFORMED AT 12 AND 48 HOUR INTERVALSH
RESPECTIVELYs HOWEVERs THE INTERVALS WILL BE FLEXIBLE TO COINCIDE WITH WATER DUMPS {(REFe MR
10=10 C)e

ADDITIONAL PURGES WILL BE INITIATED AS OPERATIONAL CONDITIONS DICTATEs

FUEL CELLS WILL NOT BE PURGED FOR CONFIRMED HIGH PH INDICATION.

EACH H2 PURGE WILL NORMALLY BE PRECEDED BY 20 MINUTES OF H2 VENT HEATER OPERATION FOLLOWED
BY 10 MIN OF HEATER OPERATION AFTER PURGE COMPLETIONe

FC INLINE HEATERS WILL NORMALLY OPERATE IN ''AUTO'' CONTINUOUSLYs

REACTANT VALVES MUST REMAIN OPEN AT ALL TIMES UNLESS THE FUEL CELL IS DECLARED FAILED.
ADDITIONAL POWER LOADS WILL BE ADDED AS REWUIRED TO MAINTAIN FC RAD OUT TEMP GREATER THAN
~40 DEGes IF CRYO BUDGET JEOPARDIZED OR RAD OUT TEMPS NOT MAINTAINED GREATER THAN =40 DEGs
FC RAD WILL BE PLACED IN EMERGENCY BYPASS.

ONE FUEL CELL MAY BE PURGED TO PRECLUDE VENTING OF CRYU TANKS OR FOR <CRYO PRESSURE
MANAGEMENT o

IF IT BECOMES OPERATIONALLY NECESSARY TO SHUTDOWN OR OPEN CIRCUIT A FUEL CELLsFUEL CELL 2
WILL BE SELECTED

INVERTER MANAGEMENT

INVERTERS MAY BE REMOVED FROM LINE FOR ANY OF THE FOLLOWING REASONS===

Ae

Be

INVERTER TEMP GREATER THAN 190 DEGe Fe

SPACECRAFT LOAD MANAGEMENT e

RULE NUMBERS 12«24 THROUGH
12-29 ARE RESERVED

MISSION REV ] DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

R JRULE JCONDITION/MALFUNCTION! PHASE ! RUL ING ! CUES/NOTES/COMMENTS
- ' L} 1
' ] '
t ] 1
' SPECIFIC MISSION RULES '
' mmmmmmmmmmmmmmessenmane ‘
12~30] LOSS OF ONE FUEL ' LAUNCH 'Ae CONTINUE MISSION t BAT C WILL USED TO SUPPLEMENT MAIN
CELL (OUTPUT ' ' ' BUSES LOADS DURING 5PS BURNS TO BACK
LESS THAN 5 AMPS) ' ' le IF LOSS 1S FC 3 OPEN ' UP  ANY  SUBSEWUENT  FUEL  CELL
' ' CIRCUIT AND CONFIGURE' FAILURESe BAT € MAY BE TIED TO
' ' FC 2 TO MAIN BUS B ' EITHER OR BOTH BUSES.
¢ ' ONLYe '
1 t 1
'EaQo '8s NO=GO FOR TLI t
1 ) L
! ' le OPEN CIRCUIT FUEL '
' ' CELL '
) 1 L}
' ' 2¢ IF LOSS IS FC 3 '
' ' CONFIGURE FC 2 TO '
' ' MAIN BUS B ONLYe '
) t ]
' ' 3¢ IF FUEL CELL CANNOT !
' ' BE RESTORED» PERFORM !
' ¢ SHUTDOWN '
] ) L]
'TLC 'Ce BASED ON FAILURE MODEs !
"LeOes ' CONSIDERATION WILL BE '
' LUNAR ' GIVEN TO CONTINUING WITH'
'STAY ' NOMINAL MISSIONa '
) ] 1
YALL "CONTINUE MISSION '
' ' ]
(] ] t
12=31] LOSS OF TWO FUEL ' LAUNCH ‘Ao CONTINUE MISSION AFTER ' LM SYSTEMS MAY BE USED TO SUPPLEMENT
CELLS (OUTPUT LESS ! . ' 2 + 00 GET PERFORM ' CSM POWERe
THAN 5 AMPS EACH) ' ' '
! ' le EDS AUTO/OFF TO OFFe ' 24  AUXe BATTERY MAY BE USED IN
' ' ' LIEV OF BATT C
' ¢ 2+ TIE BAT € TO BOTH '
' ' MAIN BUSESe '
1 ] L}
'POWERED 'Be CONTINUE MISSION '
'DESCENT ! NO GO FOR LUNAR STAY '
¢ ] +
'ALL tCe ENTER NEXT BEST PTP ' Co  ONE ENTRY BATTERY OR AUX BATT
' ' t MAY BE USED TO SUPPLEMENT REMAINING
¢ ' le CONNECT REMAINING ' FC FOR G+N ALIGNMENT  PRIOR TO
' ' FUEL CELL TO BOTH ' DEORBIT
t ' MAIN BUSESe '
' ' 't 2, REFe CREW EMERGENCY POWERDOWN
¢ t2. PERFORM POWER DOWN TO ' PROCEDURE.
' ' MAINTAIN MAIN BUS !
' ' VOLTS GREATER THAN '
' ' 2445 VDC '
MISSION | REV| DATE SECTION GROUP PAGE
APOLLO 14 FNL] 11/1/7d cSM ELECTRICAL | FUEL CELLS
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

RULE PCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' 1] t
' 1 1]
12=32| LOSS OF THREE FUEL ! ! ' LM SYSTEMS (IF AVAILABLE) MAY BE
CELLS ! ' ' USED TO SUPPLEMENT FUEL CELL POWERs
' [} '
Ae OUTPUT LESS THAN 'LAUNCH  'A¢ CONTINUE MISSION !
10 AMPS EACH ' ! '
Ll t '
' ' le AFTER 2 + 00 '
' ' EDS AUTO/OFF TO '
' ! OFF '
1] ' '
! ' 24 TIE BAT € TO '
! ! BOTH MAIN BUSESs !
1 ) ‘
' '3s TIE AUXe BATT TO MAIN As' As3s 4e75 HOURS LEFT IN ORBIT
' ‘44 ENTER 3=1 AT NORMAL ' BEFURE DEORBIT MANEUVER.
' ' POWER !
! ! IF FUEL CELLS !
! ' CANNOT BE RESTOREDe !
' [} '
'POWERED 'Bs CONTINUE MISSION '
'DESCENT '  NO GO FOR LUNAR STAY '
' 1] ‘
'ALL 'Ce ENTER NEXT BEST PTP '
L] ‘ '
' [ i
' ) 1
’ 1 1]

12-33] LOSS OF ALL SM POWER! ' ' USE LM SYSTEMS (IF  AVAILABLE).
PLUS ONE ENTRY ! ' ! RESERVE ENTRY BATTERIES FOR ENTRYe
BATTERY CURRENT ' ' '

LESS THAN 50 PERCENT! ¢ '
OF LOAD ON EITHER ' ' '
REMAINING BATTERY ! ' '
' t '
'LAUNCH  'As ABORT ' As  ASSUMES ALL THREE FUEL CELL
! ' ' CURRENTS LESS THAN OR EWUAL TO 5
' ' ' AMPS AND BATTERY C TIED TO BOTH
' ' ' MAINSe
’ ' '
'EQ 'Be ENTER NEXT BEST ATP ' Be 244 HOURS LEFT IN ORBIT BEFORE
! ' OR PTP ' SPS IGNITION
! ' PERFORM EMERGENCY '
! ‘. POWER DOWN '
t ‘ t
"POWERED 'Ce CONTINUE MISSION !
'DESCENT t . NO GO FOR LUNAR STAY '
] [ : ]
YALL 'De ENTER NEXT BEST PTP '
! ' PERFORM EMERGENCY '
' ' " POWER DOWN '
* [} )
' [} 1
1 1 ]
' . '
MISSION |[REV | DATE SECTION GROUP PAGE
APOLLO 14|FNL | 21/1/70|CSM ELECTRICAL | FUEL CELLS
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS

1 t '

L ' +

12~34] DEGRADED FUEL CELLS='LAUNCH  'As CONTINUE MISSION= !
(UNABLE TO SUPPORT ! ' '
NORMAL DRIFTING ! ' !
FLIGHT LOADS = SCS &' ! !
G&EN POWERED DOWN=  'POWERED 'Be CONTINUE MISSION !
AND MAINTAIN MN BUS 'DESCENT '  NO GO FOR LUNAR STAY !
VOLTAGE GREATER L ! '
THAN 2645 VDC) ' ! !
t [} '

'ALL 'Ce ENTER NEXT BEST PTP= '

[} ] 1)

. ] ]

] 1) ]

' ] (]

RULE NUMBERS 12=35 ! ’ '
THROUGH 12-39 ' ! '
ARE RESERVED. ! L '

MISSION |REV| DATE SECTION GROUP PAGE

APOLLO 14] FNL| 11/1/70} CSM ELECTRICAL FUEL CELLS
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MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

RULE

CONDITION/MALFUNCTION'

PHASE '

RULING

CUES/NOTES/COMMENTS

12=40

12=4)

12=42

LOSS OF ONE
LESS THAN 3

BUS)

LOSS OF TWO
LESS THAN 3

TO MAIN BUS)

CHARGER

RESERVED.

BATTERY. (OUTPUT

WHEN TIED TO MAIN

BATTERIES (QUTPUT

EACH WHEN CONNECTED

LOSS OF BATTERY

RULE NUMBERS 12=43
THROUGH 12-49 ARE

ENTRY
AMPS

ENTRY

AMPS

' POWERED
'DESCENT
’

1
[l
'
L]
[
)
1
1
(]
'
‘
1
1)
'
)
L[]
L]
(]
1
1)
[}
L]
¢
]
'
]
'
]
t
’
1]
'
1

LAUNCH

(=]

> m
r
r

LAUNCH

PRE=PDI

ALL

]
+
Ae

Be

C.
Ae

20

B.
Ce

De
Ae
.

t
.
[
t
t
1
(]
'
'
]
t
(]
[l
)
'
'
1
t
'
L]
]
1
]
¢
'
]
'
(]
'
1
'
]
'
1]
]
¢
‘
L}
(]
]
]
t
L}
]
]
L}
]
L]
]
1
]
'B
1

'

L]

]

L]

Ce

CONTINUE MISSION

le EDS AUTO/OFF TO
OFF e

2¢ IF LOSS OF BAT A
TIE BAT € TO MAIN
A

3. IF LOSS OF BAT Bs

TIE BAT C TO MAIN Bo

NO=GO FOR TLI

BASED ON FAILURE MODEs
CONSIDERATION WILL BE
GIVEN TO CONTINUING
NOMINAL MISSION

CONTINUE MISSION AS LONG

AS ONE SM POWER SOURCE

REMAINS»

le EDS AUTO/OFF TO
OFFe

ENTER NEXT BEST PTP

ENTER NEXT BEST PTP=
NO GO FOR PDI1

CONTINUE MISSION=
NO GO FOR LUNAR STAY

ENTER NEXT BEST PTP

USE ONE BATTERY ENTRY
PROCEDURE . ’

CONTINUE MISSION
ROTATE BATTERY C FOR
BURNS TO MAINTAIN
BALANCED BATTERIES

NO=GO FOR LOI

IF SUM OF TWO LOWEST
ENTRY BATTERIES

LESS THAN 4548 AMP HRS,

NO=GO FOR UNDOCK

IF SUM OF TWO LOWEST
ENTRY BATTERIES

LESS THAN 4248 AMP HRSe

Be IF LOST

DURING SPS MANEUVER»

CONTINUE ON REMAINING BATTERY.

De IF
ATTEMPT TO TIE BATTERY
MAINS o

C

LOSS ODURING SPS MANEUVER»

TO BOTH

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 14

FNL

11/1/70

CSM ELECTRICAL
POWER SYSTEM

BATTERIES/
CHARGER
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

RULE

CONDITION/MALFUNCTION!

PHASE !

RULING

t

CUES/NOTES/COMMENTS

12=50

MAIN BUS. TIE MOTOR

SWITCH FATLURES

As ONE MOTOR SWITCH

FAILS QPEN

Be ONE OR BOTH

MOTOR SW FAILED

CLOSED

+
¥
'
¢
'
A
t
1
L]
)
'
'
'
]
)
'
'
'
'
[}
¢
'
t
'
L
t
1]

Adla

2

(A)

()

CONTINVE MISSION

IF MOTOR SW
A/C TIE BAT
C TO MAIN
BUS A

IF MOTOR sw 8/C
TIE BAT C TO
MAIN BUS Be

CONTINUE MISSION
CLOSE ALTERNATE
MOTOR SW AND USE
MAIN BUS TIE CB'S
AS MOTOR SWITCHES.

Be CONTINUE MISSION
USE CB'S AS MOTOR
SWITCHES

1
1
+
+
'
'
t
+
]
1
'
1
'
L]
'
'
t
t
L]
]
t
'
'
]
1
,
t

Ae2s BATTERIES MUST BE
THROUGH OPEN MOTOR SWe LEAVE
RLY CB CLOSED FOR CHARGINGs

CHARGED
BAT

Be IF  BOTH MOTOR SWITCHES FAIL
CLOSED» BATTERIES CANNOT BE CHARGED.

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 14

FNL

N/t /70

CSM ELECTRICAL
POWER SYSTEM

DISTRIBUTION
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

RULE JCONDITION/MALFUNCTION* PHASE ! RULING ' CUES/NOTES/COMMENTS

1) )

' ]

) '

12~51] As MAIN BUS A 'LAUNCH  'Aele CONTINUE MISSION
SHORTED GREATER
THAN 25 AMPS {A) EDS AUTO/OFF = OFF
(B) FC 2 TO MAIN B

ONLY

(C) BAT C TO MAIN B

(D) INVERTER 3 TO AC
1 MAIN 8

(E) POWER DOWN MAIN A

(F) TvC GIMBAL DRIVEs
(Py» Y) = 2

(G) GIMBAL MOTOR CB'S
CONTROL (YAW 29
PITCH 2) BAT 8 =~
OPEN AFTER GIMBAL

t
1)
]
'
]
'
]
)
'
]
]
]
]
]
+
)
]
[}
)
1
' MOTOR TURN ON
]

)

]

)

'

PRE-PD1 'Ae2, ENTER NEXT BEST PTP =
NO GO FOR PDls RETAIN
LM DESCENT STAGE FOR
TEL.
]
'POWERED 'Ae3s CONTINUE MISSION
' DESCENT NO GO FOR LUNAR STAY
YALL Aehe ENTER NEXT BEST PTPe
' POWER DOWN MAIN Ae
'
Bs MAIN BUS B 'LAUNCH  'Bale CONTINUE MISSION

SHORTED GREATER !
THAN 25 AMPS (A) EDS AUTO/OFF = OFF
{B) BAT C TO MAIN A

(C) INVERTER 3 TO AC
29 MAIN A

(D) POWER DOWN MAIN B

PRE=PDI Be2+ ENTER NEXT BEST PTP =
NO GO FOR PDIl. RETAIN
LM DESCENT STAGE FOR
TEL.

L

YPOWERED 'Be3s CONTINUE MISSION

:DESCENT NO GO FOR LUNAR STAY

VALL Be4s ENTER NEXT BEST PTP

[
]

Ce MAIN BUS SHORTED 'LAUNCH
GREATER THAN 25 !

POWER DOWN MAIN B

Cele ABORT Cele FAILURE OF MOTOR SWITCH TO

DISCONNECT FROM SHORTED BUS

R T T T T T T T
e e T T T T T B N I N

AMPS AND FUEL ' INDICATED BY FC SHORTED BUS T/B
CELL(S) CANNOT ¢ GRAY.
BE DISCONNECTED !
FROM SHORTED BUSe'
]
*PRE=PDI 'Ce24 ENTER NEXT BEST PTP IF
' MAIN BUS NOT RESTORED
' NO GO FOR PDls RETAIN
' LM DESCENT STAGE FOR
¢ TEls
]
'POWERED *Ce3s CONTINUE MISSION
1DESCENT NO GO FOR LUNAR STAY
]
*ALL 'Ceto ENTER NEXT BEST PTP ' Ce4e IF FUEL CELL FEED CIRCUITRY
' ' ' SHORTEDs CLOSE FC REACTANT VALVESe
MisSION |REV | DATE  |SECTION GROUP PAGE
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MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R |RULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
- - -
1] ] t
] 1 ]
] ] 1]
12-52| Ae BATTERY BUS ' LAUNCH *Aele CONTINUE MISSION ' Aele GREATER THAN 18 AMPS WILL CAUSE
SHORTED ' ' ' BATTERY BUS VOLTAGE TO BE LESS THAN
GREATER THAN 5 ' ' ' OR EQUAL TO MAIN BUS VOLTAGE.
AMPS ' ' J
' ' (A) PLACE EDS '
' ! AUTO/OFF TO OFFe !
1 1 L
d ' {B) OPEN ASSOCIATED ¢
' ' MAIN BUS TO BAT '
' ¢ BUS CB. '
) ] 1
' ' (C) TIE BAT C TO J
' ' ASSOCIATED MAIN '
' ' BUS. '
t ) '
'PRE=PDI ' 24 ENTER NEXT BEST PTP= !
' ' NO GO FOR PDI '
' ' RETAIN LM DESCENT !
' ' STAGE FOR TEI '
] ] ¢
'POWERED ' 3+ CONTINUE MISSION= '
'DESCENT ! NO GO FOR LUNAR STAY ! -
) ' 1
*ALL ' 44 ENTER NEXT BEST PTP ' Adlbe REMOVE POWER FROM BUSs IF
' ' IF BUS NOT RESTORED ' SHORTED LESS THAN OR EQUAL TO 10
' ' ! AMPSe« POWER BUS JUST PRIOR TQ ENTRY
' ' ! TO MAINTAIN SECS REDUNDANCY
1 ' 1
Be BATTERY BUS YALL *Be CONTINUE MISSION '
SHORTED LESS THAN! ' REMOVE POWER FROM BUS '
5 AMPS ' ' EXCEPT FOR MANEUVERS '
' ' AND ENTRY '
] ' |
] ' [}
12~53| BATTERY RELAY BUS ' ' '
SHORTED ' ' !
1 ' '
A SHORT GREATER ' LAUNCH 'Aels CONTINUE MISSION '
THAN 240 AMPS ¢ ' '
' ] '
'POWERED ' 24 CONTINUE MISSIONe '
:DESCENT ' NO GO FOR LUNAR STAY !
] 1
YALL ' 3. ENTER NEXT BEST PTP '
' ¢ OPEN BATTERY BUS TO '
' J BATTERY RELAY BUS '
' ' CB'Se '
' 1 ]
Be SHORT LESS THAN 'ALL '"BeCONTINUE MISSION ~ ! Bse CHARGE BAT B CONTINOUSLY WITH
240 AMPS ' ' ' BAT B POWER ENTKY AND POST LANDING
' L ! CB OPENe CONSIDER BATTERY CHARGER
' ' ' LOST FOR MISSION PLANNINGs
' (] ]
1 1] 1
1 ] 1
] t 1
MISSION |REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM

RULE {CONDITION/MALFUNCTION' PHASE RUL ING ' CUES/NOTES/COMMENTS
' 1 t
1 ] L}
1) L} !
1254 Ae LOSS OF BATT 'LAUNCH  'Aele CONTINUE MISSION '
RELAY BUS OR ONE ' ' '
BATTERY BUS» | ' '
(UNABLE TO POWER 'PRE~PDI ' 2 ENTER NEXT BEST PTP= !
BUS) ' ' NO GO FOR PDI. RETAIN !
' ' LM DESCENT STAGE '
' ' FOR TEI. '
] ' +
'POWERED ' 3+ CONTINUE MISSION~ '
'DESCENT ' NO GO FOR LUNAR STAY !
] ' ]
'ALL ' 4, ENTER NEXT BEST PTP ¢
] 1 ]
Be LOSS OF ONE MAIN 'LAUNCH  'Bels CONTINUE MISSION '
BUS (UNABLE TO  'PRE=PDI ' 2+ ENTER NEXT BEST PTP. !
POWER ' BUS ' : NO GO FOR PDI, RETAIN !
' ' LM DESCENT STAGE FOR !
' ! TEI. '
YPOWERED ' 3¢ CONTINUE MISSION '
'DESCENT ! NO GO FOR LUNAR STAY !
] t '
'ALL ' 4. ENTER NEXT BEST PTPs !
' ' RETAIN LM '
) 1] ]
12-55] LOSS OF AuX 'POST ' TBD '
BATT 1DOCK ' '
YALL ' CONTINUE MISSION '
t ' '
] t ]
‘ ‘ '
] L 1
RULE NUMBERS 12=56 ' ' '
THROUGH 12-59 ARE ! ' '
RESERVEDs ' ' '
] 1 '

MissioN Rev |pATE  |ECTION GROUP PAGE
APOLLO 14 FNL |11/1/70 fksM ELECTRICAL |DC
DISTRIBUTION |22=12
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

RULE |CONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
] L] .
] ] L]
12-60| LOSS oF TwO 'LAUNCH  'A. CONTINUE MISSION ' PLACE REMAINING INVERTER ON BOTH AC
INVERTERS ' v ! BUSESe
'PRE=PDI 'Be ENTER NEXT BEST PTP=- '
' ' NO GO FOR PDle RETAIN LM!
o ' DESCENT STAGE FOR TEI '
1] ] ]
*POWERED 'Cs CONTINUE MISSION=- '
*DESCENT ' NO GO FOR LUNAR STAY '
'ALL  ° 'De ENTER NEXT BEST PTP '
' ' RETAIN LM '
] X 1 ]
12=61] LOSS OF ONE AC BUS 'LAUNCH  'Ae CONTINUE MISSION '
(TWO PHASES CANNOT ! ' '
BE MAINTAINED 'PRE=PDI 'Be ENTER NEXT BEST PTP= ¢
GREATER THAN 95 VAC)! ' NO GO FOR PDIe RETAIN LM!
' 't DESCENT STAGE FOR TEI !
) \ L]
'POWERED 'Ces CONTLNUE MISSION= '
'DESCENT ! NO GO FOR LUNAR STAY '
] 1 1
TALL *Ds ENTER NEXT BEST PTP '
' 't RETAIN LM '
] [} ]
1 L} 1]
L L} 1]
1 1 ]
' + 1
12~62| LOSS OF BOTH AC 'LAUNCH  'As ABORT MODE [ OR MODE '
BUSES ' ¥ .
t 1 ]
' ! 1. OPEN DIRECT 02 FOR '
' ' SUIT VENTILATIONe '
] (] ]
' * 24 IF AFTER MODE IIs ' Ae2e INITIATE CONTINUOUS FC H2
' ' ENTER PTP 2=1e * PURGE FOR COOLING.
) (] L]
'POWERED *Bs CONTINUE MISSION- '
IDESCENT ¢ '
] L L}
*ALL 'Ce ENTER NEXT BEST PTP OR !
' ' ATPe RETAIN LM '
' t IF SUITEDs REMOVE ' 2o FOR CSM ONLYs ENTER WITHIN 1-1/2
' ' HELMET AND GLOVESs ' HOURSe INITIATE CONTINUOUS FC H2
' ' IF TIME PERMITS, ' PURGE FOR COOLINGe
' t  REMOVE SUITSe IF CABIN !
' *  DEPRESSURIZEDs USE '
' ' DIRECT 02 UNTIL CABIN '
' ' IS REPRESSURIZEDs ’
] ] ]
' ] L}
L 1] L]
] ] L]
] ] ]
RULE NUMBERS 12=63 ! ‘ ‘
THROUGH 12=69 ARE ! ' '
RESERVED g ' '
MISSION REV |DATE  [SECTION GROUP PAGE
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MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM = CONCLUDED

ITEM
* INSTRUMENTATION REQUIREMENTS !
MISSION RULE
12-70| MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
AC BUS 1 PHASE A VAC CC0200V METER SEPARATE HIGHLY DESIRABLE
AC BUS 1 PHASE B VAC mmmmee=  METER mmmmeneawee  HIGHLY DESIRABLE. 12-596961
AC BUS 1 PHASE C VAC mwemane  METER emmmmemmen=s  HIGHLY DESIRABLE
COMMON
METER
AC BUS 2 PHASE A VAC €C0203v METER SEPARATE HIGHLY DESIRABLE
AC BUS 2 PHASE B VAC mmameme  METER mommmemmmmne  HIGHLY DESIRABLE 12=516961
AC BUS 2 PHASE C VAC mmmmmme  METER mmmmeoecmeee HIGHLY DESIRABLE
MAIN BUS A VDC CC0206V METER SEPARATE 1 OF 2 12=32952420C
MAIN BUS B VDC CC0207v  METER SEPARATE MANDATORY 12=22
BAT BUS A VDC CCo0210V METER SEPARATE HIGHLY DESIRABLE
BAT BUS B VvDC CC0211v  METER SEPARATE HIGHLY DESIRABLE
BAT RELAY BuS vDC €C0232v METER SEPARATE HIGHLY DESIRABLE
B8AT A CURRENT €C0222C METER COMMON
BAT B CURRENT CC0223C METER COMMON 2 OF 3 MANDATORY 12=4933+40541
BAT C CURRENT CC0224C METER COMMON
FC 1 CURRENT §C2113C METER COMMON
FC 1 02 FLO SC2141R METER COMMON 1 OF 3 MANDATORY 12=7931932+33
FC 1 H2 FLO SC2139R METER COMMON 22A
FC 2 CURRENT#* SC2114C METER COMMON
FC 2 02 FLO SC2142R METER COMMON 1 OF 3 MANDATORY 12=74319329339
FC 2 H2 FLO SC2140R METER COMMON 22A
FC 3 CURRENT - 8C2115C METER COMMON
FC 3 02 FLO §C2144R METER COMMON 1 OF 3 MANDATORY 12=7+31932433»
FC 3 H2 FLO SC2141R METER COMMON 22A
BAT CHARGER CURRENT sC0215C METER COMMON HIGHLY DESIRABLE
FC 1 SKIN TEMP §C2084T METER COMMON HIGHLY DESIRABLE
FC 2 SKIN TEMP ~ 8C2085T METER COMMON HIGHLY DESIRABLE 12~228B
FC 3 SKIN TEMP 8C2086T METER COMMON HIGHLY DESIRABLE
FC 1 COND TEMP SC2081T METER COMMON HIGHLY DESIRABLE
FC 2 COND TEMP 5C20827 METER . COMMON HIGHLY DESIRABLE 12=228
FC 3 COND TEMP $C20837T METER COMMON HIGHLY DESIRABLE
FC 1 RAD QUT TEMP §C2087T METER COMMON HIGHLY DESIRABLE
FC 2 RAD QUT TEMP §C2088T METER COMMON HIGHLY DESIRABLE 12=221]
FC 3 RAD OUT TEMP §C2089T METER COMMON HIGHLY DESIRABLE
BAT MANIFOLD PRESS wmemeeme  METER ———— HIGHLY DESIRABLE ==s=wwm=
INV 1 TEMP CCO175T MCWS. COMMON HIGHLY DESIRABLE =wemm=e=w
INV 2 TEMP CCO176T MCWS COMMON HIGHLY DESIRABLE =======
INV 3 TEMP CCO177T MCWS COMMON HIGHLY DESIRABLE =ewew=e=
FC 1 PH SC2160X TALKBACK COMMON HIGHLY DESIRABLE
FC 2 PH 8C2161X TALKBACK COMMON HIGHLY DESIRABLE 12=22E
FC 3 PH §C2162X TALKBACK COMMON HIGHLY DESIRABLE
AUX BATT 5C0230V wwme=- Rttt HIGHLY DESIRABLE
(SM BATT)
NOTE=== USE BAT C IN LIEU OF BATTERY WITH LOST INST
* COMMON SHUNT FOR FC 2 AND AUX BATT CURRENT

MISSION REV| DATE SECTION "GROVP PAGE

APOLLO 14 FNL]| 11/1/70f CSM ELECTRICAL | INSTR REQ
POWER SYSTEM . 12~14




13 DOCKING AND

UMBILICAL




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 13 = DOCKING AND UMBILICAL

ITEM

13=1

13=2

13=3

13=4

13=6

! GENERAL !

THREE GOOD DOCKING RING LATCHES 120 DEGe APART ARE REWUVIRED FOR AN IVTe

DOCKED SPS OR DPS BURNS REQWUIRE AT LEAST NINE GOOD DOCKING RING LATCHES.

MANNED UNDOCKING OPERATIONS WILL BE TERMINATED FOR ANY FAILURE OF A DOCKING RING LATCH TO
RELEASEe NO ATTEMPT WILL BE MADE TO DISASSEMBLE A DOCKING RING LATCHe

WITH FAILURE OF THE CSM FOWARD HATCH PRIMARY LOCK/UNLOCKED MECHANISMs THE NOMINAL MISSION WILL
BE PERFORMED USING THE SECONDARY LOCK/UNLOCK MECHANISMe

LOSS OF VISUAL DOCKING AIDS (COAS AND TARGETS) WILL NOT INHIBIT DOCKING AND UNDOCKINGs

IF THE DOCKING PROBE FAILS TO INDICATE EXTENSION OR IF BOTH TALK BACK [INVDICATORS* ARE BARBER
POLEs TD&GE WILL BE ATTEMPTEDS

#NOTE=~~THE ONLY DOCKING PROBE INSTRUMENTATION CONSISTS OF TWO TALK BACK INDICATORS IN THE CSMe

RULE NUMBERS 13=7 THROUGH
13~10 ARE RESERVED

MISSION REV | DATE SECTION . GROUP PAGE

APOLLO 14]FNL ] 11/1/70]DOCKING AND GENERAL
UMBILICAL 13=1




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 13 = DOCKING AND UMBILICAL

ITEM

-

13=11

13~12

13=-13

13=14

' MANAGEMENT !

FOR MISFIRE OF A DOCKING RETRACT SQUIBs THE REMAINING SWUiB IN THE SAME SYSTEM WILL BE VUSED TO
ATTEMPT COMPLETION OF DOCKINGe TWO NITROGEN BOTTLES REMAINING ARE NORMALLY REQUIRED TO ALLOW
UNDOCK ING==~HOWEVERs BASED ON THE FAILURE MODEs CONSIDERATION WILL BE GIVEN TO UNDOCKING WITH ONE
NITROGEN BOTTLE REMAINING IN AN OPERABLE SYSTEM.

THE CM FORWARD AND LM UPPER HATCH NORMALLY wiLL BE INSTALLED FOR ANY TYPE OF MANEUVER OR
DOCKINGe

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 145 PSIA NO MORE THAN 2 JETTS

0 PSIA NQ MORE THAN 4 JETTS

LOW PROBE TEMPERATURE WILL NOT INMIBIT DOCKING ATTEMPTSe

RULE NUMBERS 13=15 THROUGH
13=19 ARE RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL | 11/1/70|DOCKING AND MANAGEMENT
UMBILICAL 13=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 13 = DOCKING AND UMBILICAL

RULE JCONDITION/MALFUNCTION' PHASE ! RUL ING ' CUES/NOTES/COMMENTS

' 1 ]
L] 1 '

' SPECIFIC MISSION RULES !

t [
13=20{ FAILURE TO ACHIEVE 'DOCKED 'CONTINUE MISSION =
OR MAINTAIN POWER ! '
TO X=LUNAR BUS
LOADS FROM CSM

o NOMINAL MISSION MAY Bt PERFORMED
BECAUSE ECA THERMAL. CONSTRAINTS wiILL
NOT BE VIOLATEL WITH DOESCENT ECA
CIRCUIT BREAKEKS OPENs OVER CURRENT
PROTECTIONY HOWEVERs [S  LOST UNTIL
THESE CIRCUIT BREAKERS ARE CLOSEDe
EXTRA DESCENT AMP HOURS USED MAY
AFFECT LUNAR STAY TIMEs

t1e INSURE LM DESCENT
' BATTERY LOW VOLTAGE
TAPS = ON

2¢ OPEN LM EPS CB 11 & CB
16===DES ECA
CIRCUIT BREAKERS WITHIN
6 HOURS OF THE TIME THE
DESCENT BATTERIES WERE
TURNED ONe

3s CLOSE EPS LM CB 11 & (B
16~==DES ECA
CIRCUIT BREAKERS AT
FIRST PLANNED MANNINGe

S=1VB/LM SEP CANNOT BE ACHIEVED
WITHOUT MATING AT LEAST ONE
UMBILICAL.

13=21| FAILURE TO ACHIEVE
S=1VB/LM SEPARATION
‘OR FAILURE TO MATE

'
'
1
1
+
t
t
1
'
Ll
L)
A
'
1
]
'
1
'
1
.
‘ TD6E
L
¢
LM UMBILICALS (P23 '
t
'
'
'
!
'
t
'
1
t
'
'
'
'
t
'
[
1
1
'
1]

PERFORM CSM/LM FINAL SEP

AND P24} POWER CAN BE SWITCHED AND MAINTAINED

A}
Ll
1
'
]
Ll
+
‘
1
1
]
t
Ll
t
’
|
]
'
1
1
.
)
L)
' WITH EITHER PLUG.
1

]

]

‘

13=22] FAILURE TO ACHIEVE
CSM/LM FINAL
SEPARATION

DOCKED 'MUST PERFORM NORMAL
'UNDOCKING
'

'
tAe RETRIEVE PROBE AND
' DROGUE AND INSTALLe

o
.

AFTER UNDOCKING)»
DEPRESS CSM AND
JETTISON PROBE
OVERBOARD

13=23 FAILURE TO INDICATE 'TD6&E

DOCKING PROBE EXTEND'

OR BOTH TALK BACK '

INDICATORS AKE '

BARBER POLEe *UNDOCKED
'

>
-

CONTINUE MISSION
ATTEMPT TD&E

DOCKING RING TUNNEL STRUCTURE DAMAGE
MAY OCCUR TO THE EXTENT THAT TUNNEL
PRESSURE CAN NOT BE MAINTAINEL

@
-

CONTINUE MISSION
ATTEMPT DOCKING

t
1
1
'
'
13=-24 CANNOT REMOVE CSM  'TD&E As PERFORM CSM/LM FINAL
FORWARD HATCH ' SEP
.
"DOCKED Bs PERFORM CSM/LM FINAL
' SEP
1
' IF LM MANNEDs PERFORM
' EVT TO CSMe
1
L]
'
L]
MISSION | REV| DATE SECTION GROUP PAGE
apoLLo 14) FNL] 11/1/70] DOCKING AND SPECIFIC
UMBILICAL 13-3




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 13 = DOCKING AND UMBILICAL

R RULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
- 1 ' ] '
L ' ' 1
1 t ]
13~25| CANNOT REMOVE 'DOCKED '*CONTINUE MISSION t SPS AND SM RCS MANEUVERS MAY BE
DOCKING ' ' ' PERFORMED
PROBEs LM DROGUE ! ! !
AND/OR LM UPPER ' 'PERFORM EVT IF LM MANNED '
HATCHe ! ! !
+ 1 '
' ' t
t ' t
| t t
' ] '
13«-26| FAILURE TO RELEASE 'DOCKED 'REDOCK '
CAPTURE LATCHES ! ' ¢
] ! '
1 t 1]
' ' .
Ll ¢ ]
' ] '
13=27| PRIMARY FORWARD YALL *CONTINUE MISSION '
HATCH LOCK/UNLOCK ! ' '
MECHANISM ! ' '
INOPERATIVE ! ' !
| ] t
' 1 )
1 1 ]
1 ' !
t 1 1
13=28| FAILURE TO LOCK *TDGE 'CONTINUE MISSION t REF SCP Al5 I« A (ASSUMES HATCH CAN
CSM FORWARD HATCH 'DOCKED ) ! BE SEALED AND SECURED WITH CABIN
' ' ' PRESSURE!]
' YENTER IN SUITS '
' ' t
1 ] t
1 t 1
' ' t
13=29| FAILURE TO REINSTALL'DOCKED  'NO UNDOCKING '
PROBE AND/OR DROGUE ! ' '
OR FAILURE TO CLOSE ' ' '
LM UPPER HATCH ! ' '
1 ' '
' t '
1 ] t
L] ] 1
N ¢ ' 1
13-30| LOSS OF PRIMARY 'DOCKED  'CONTINUE MISSION '
OR SECONDARY ! *BASED ON FAILURE MODEs '
DOCKING SYSTEM ' *CONSIDERATION WILL BE !
' 'GIVEN TO UNDOCKING WITH '
' 'ONE GN2 BOTTLE REMAINING !
' "IN AN OPERABLE SYSTEMs !
N ] +
MISSION REV {DATE ECTION GROUP PAGE
APQLLO 14 FNL 111/1/70 POCKING AND SPECIFIC
UMBILICAL 13-4
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 = C5M SEWUENTIAL

ITEN

[P

14-3

14-4

1425

14=6

LAUNCH

THERE ARE NO SEQUERTIAL MALFUNCTIUNS FOR WHICH LAUNCH wilbl BE TERMINAIED.

IF AN ENTRY BATTERY IS LOSTs THE EDS WILL BE FLOWN OPEN LOUP.

ALL MISSION PHASES EXCEPT LUNAR ORBIT

TO CONTINUE THE MISSIONs BOTH PYRO BUSES AND BOTH LOGIC BUSES AKRE REWUIREDs

POWERED DESCENT

THERE ARE NOC CSM SEQUENTIAL SYSTEM FAILURES FOR wHICH PUWERED DESCENT wIlLL bk TERMINATED

A VOLTAGE IS LESS THAN 22 VvDC AND UNABLE TO ACTIVATE RCS ENABLE AND/OR SLA  SEP
) (CO0170X AND/OR CDO123X SYSTEM Ay CDOL7LX AND/OR CDOL24X SYSTEM Bl

Be LOGIC BUS SHORTED GREATER THAN 10 AMPS.

PYRO BUS IS CONSIDERED FAILED [F===

Ae SHORTED GREATER THAN 10 AMPS.

Be FAILURE TO PERFORM ANY SEQUENTIAL FUNCTION WITH SUSPECTED FAILED PYRO SYSTEM.

RULE NUMBERS 14=7 THROUGH
14=9 ARE RESERVED

RELAYS

MISSION REV | DATE SECTION GROUP PAGE

APOLLO I4)FNL | 31/1/70}CSM SEQUENTIAL GENERAL
l4=1




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 = CSM SEQUENTIAL

ITEM

14=-10

' MANAGEMENT !

AKMING OF THE SEQUENTIAL SYSTEM WILL BE PERFORMED WHILE IN CONTACT WITH A GROUND TELEMETRY SITEe.
THE FLIGHT CREW WILL ARM THE LOGIC BUSES AND STAND BY FUR A GO FROM THE GROUND TQ PROCEEV WITH
ARMING THE PYRO BUSES.

RULE NUMBERS 14~11 THROUGH
14=19 ARE RESERVED

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 14 FNL |11/1/70 FSM SEQUENTIAL MANAGEMENT

14=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 = CSM SEQUENTIAL

RULE JCONDITION/MALFUNCTION'  PHASE ! RULING ! CUES/NOTES/COMMENTS

. 1 )
' ' '
' SPECIFIC MISSION RULES !
14~20] SEWUENTIAL LOGIC BUS!' N
A OR B LESS THAN OR
EQUAL TO 22 vOC AND
UNABLE TO ACTIVATE !
RCS ENABLE AND/OR '
SLA SEP RELAYS '
'
'
'
'

CDOL70X AND/UR CDO123X SYSTEM A,
CDULTIX AND/OR CDOLZ24X SYSTEM B

'STAY
'

L]
] )
1 )
1 )
' 1]
) 1
LAUNCH  'As CONTINUE MISSION !
' ENTER 3~=1 IF 8US NOT J
' RESTORED '
1) 1
'EO 'Be TERMINATE OUPERATIONS '
'TLC ' ENTER NEXT BEST PTP IF !
! ' BUS NUT RESTORED '
] 1] ‘
'LUNAR *Ce CONTINUE MISSION !
YORBIT/ ! )
' LUNAR ' '
VSTAY ! !
t ] ]
] 1 '
] L} 1
1] t ]
L} L} 1
14=21f PYRO BUS A UK B LESS!' ' !
THAN OR EQUAL TO 35 ! ' '
VDC ] 1 '
t ] 1
Ae SHORTED GREATER 'LAUNCH TAele CONTINUE MISSION '
THAN 10 AMPS ' ! '
] L] 1
YEOQ t 2. TERMINATE OPERATIONS ' A42e USt BATTEKY TIE FOR PYRU POWER
'TLC ' ENTER NEXT BEST PTP ' TO AFFECTED BUS
t ] 1
' LUNAR ' 3. CONTINUE MISSION ' Be USE BATTERY TIE FOK PYRO POWER
tORBIT/ ' ' TO AFFECTED BUS
! LUNAR ' '
1] ]
1 L)
L} t
] H ]

10 AMPS '
t

Ce PYRO BUS TM READS'LAUNCH
0 VDC AND PYRO ’

] '
t t
t t
] !
BAT ONBUARD ' ' '
GREATER THAN 35 ' ' !
vDC 1 t t
'ALL ' 24 ATTEMPT FUNCTION ' Ce2e ASSUME  PYRO  BAT  VERIFIED
' ' USING ' GREATER THAN 35 VDC PRIOK TO ARMINGs
' ' SUSPECTED FAILED BUS ' IF ENTRY BAT USED IN LIEU OF PYRO
' ' ONLY==~— ' BAT» VOLTAGE SHUULD BE APPROXIMATELY
' ' ' 3 TU BAT BUS VOLTAGE.
' ' (A) IF FUNCTION '
' ' NORMALy CONTINUE !
¢ ' MISSTION '
] ) ]
' ' (8) IF. FUNCTION DOES !
' ' NOT WORK '
' ' NORMALLY s ENTER '
' ¢ NEXT BEST PTP '
1] 1 ]
t ] L}
L} L] .
] ] *+
1 ] '
MISSION |REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL | 11/1/70|CSM SEQUENTIAL SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 - CSM SEQUENTIAL

RULE FCONDITION/MALFUNCTION' PHASE ! RULING CUES/NOTES/COMMENTS

[ [
' [
14=-22] TELEMETRY INDICATES !'LAUNCH VCONTINUE MISSION
AN EDS VOTE INPUT 1! '
2y OR 3 ' '

PARAMETERS ARE CDQ132Xy CD0O133X,y AND
CDUL34X RESPECTIVELY.

Ao BAT ( VOLTAGE CAN ONLY BE

Ao IF ANY ENTRY BATTERY
' MON] TORED ONBUARD

LESS THAN 22 vDC» EDS
AUTO/OFF SWITCH TO OFF

]

+

'B. ALL ENTRY BATTERIES

' GREATER THAN 22 VDCm==
' CHECK CORRESPONDING

' EDS

' CB'S 1y 2» OR 3 CLOSED
'
)
]
)

14~23] LET JETTISON MOTOR
D0ES NOT FIRE

LAUNCH YCONTINUE MISSION
YATTEMPT JETTISON PER CREW
PCHECKLIST EMERGENCY

'PROCEDURE
'

[
[
'
[
14~24] SMJC ACTIVATES 'E0 YCONTINUE MISSION IF SOURCE
PREMATURELY 'TLC YOF ACTIVATION CAN BE
' 'DETERMINED AND 1SOLATED.
[

YENTER NEXT BEST PTP IF
'SOURCE OF ACTIVATION CAN
'NOT BE ISOLATED.

'

ALL TCONTINUE MISSION

14-25] ACTIVATED CvM RCS CONTINUE MISSION CDU173X AND/OR CLO174X

L | PRESS LOGIC RELAYS.

Ae PRIOR TO (M RCS
PRESS===D0O NOT AKRM
RESPECTIVE PYRO BUS

) L]

1) )

] t

] .

' ' (FOR BOTH INDICATIONS
' ' PERFORM SLA SEP WITH
' t SECS ARM CB'S OPEN)
' t

' 'Bs AT CM RCS PRESS=—=ARM
' 't RESPECTIVE PYRO BUS

] ]
1 )
) 1

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14 JFNL J11/1/70 JCSM SEQUENTIAL | SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 = CSM SEUUENTIAL

RULE [CONDITION/MALFUNCTION' PHASE ! RUL ING ' CUES/NUTES/CUMMENTS
] L] ] - T
1 t )
14~26| ACTIVATED SLA DEPLOY'ALL "CONTINUE MISSION I CDUL23X AND/UR CDOL24X
LOGIC RELAYS (I ' '
' "Ae PRIOR TO SLA SEP===DO '
' ' NOT ARM RESPECTIVE '
' ' PYRO BUS '
t ’ '
' "Ba FOR SLA SEP===ARH '
! * RESPECTIVE PYRO BUS '
' ' FIRST '
. ] .
' 1) ]
' ] [l
' ' '
] ' ]
14-27] UNABLE TO PERFORM  'TLC TENTER NEXT BEST PTP '
SLA SEPARATION ' ' '
1 1 ]
] ' )
| ] '
. ] ‘
1 ] ]
14-28] LOST GROUND TO TLAUNCH  'CONTINUE MISSION * ARMING AFFECTEL SYSTEM wlLL RESULT
RESISTOR NETWORK 'EO VARM BOTH SYSTEMS ' IN  LUSS  OF  FOLLOWING  PCH
FOR LOGIC OR PYRO  'TD+E ¢ ' MEASUREMENTS===
BUS VOLTS ' ' '
MEASUREMENTS ' ' ' LOGIC A
+ + ]
YALL "Be CONTINUE MISSION ' $C2142R FC 1 U2 FLUW SPU930P Fu
' ' DO NOT ARM AFFECTED * SM/ENG INTERFACE P
' ' SYSTEM UNTIL SEQUENTIAL '
' ' GO/NU GO PRIOR TO ENTRY ' LOGIC B
' ' UNLESS OTHER SYSTEM '
' ' FAILS. ' SC214UR FC 2 HZ FLOW STO832K ALPHA
! ! ' CT. RATE CHAN 3
t 1 ]
! ' ' PYRO A
L] ] 4
' ' ' SC2143R FC 2 02 FLOW
1 ] 1
' ' ' PYRG B
1 [ '
' J ' SC2139R FC 1 H2 FLOW ST0831K ALPHA
__! LS ' C¥. RATE CHAN £
[ e M S ;
14=29] ACTIVATED APEX ' LUNAR *As CONTINUE MISSION ' DETECTED AT SECS POWEK UP  (CDU23UX
JETTISON LOGIC 'ORBIT ' DO NOT ARM PYRO BUSES ' AND CO023X)
RELAYS ' LUNAR ' UNTIL MALFUNCTION HAS !
'STAY ' BEEN ISOLATED |
[} ] )
'ALL 'Bs ENTER NEXT BEST PTP '
' t DO NOT ARM PYRO BUSES !
' ' UNTIL MALFUNCTION '
' ' HAS BEEN ISOLATED. !
] ’ '
1 1 '
1 1 .
' L) ¢
MISSION |REV | DATE SECTION GROUP PAGE

APOLLO 14{FNL | 11/1/70|CSM SEWQUENTIAL SPECIFIC
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 14 =~ CSM SEQUENTIAL

RULE JCONDITION/MALFUNCTION' PHASE °* RULING ' CUES/NOTES/CUMMENTS
[ [
t [
14=-30] ACTIVATED DROGUE *LUNAR 'Ae CONTINUE M1SSION MAY BE DLTECTED AT ANY TIME (CEUOO0LX
CHUTE DEPLOY LOGIC ‘'ORBIT/ t DO NOT ARM PYRO BUSES AND/OR CEOO02X)
RELAY 'LUNAR ' UNTIL MALFUNCTION HAS
'STAY ' BEEN ISOLATED
[ [

YALL '"Be ENTER NEXT BEST PTP.
[ ¢

'DO NOT ARM PYRO BUSES
'UNTIL MALFUNCTION

YHAS BEEN ISOLATED
[

14~31] ACTIVATED PILOT ' LUNAR Ae CONTINUE MISSION DETECTED AT SECS POWER UP  PRIOR TO
CHUTE DEPLOY LOGIC 'ORBIT/ DO NOT ARM PYRO BUSES ENTRY (CEOOU3X AND/UR CECOQ4X} WITH
RELAY ' LUNAR UNTIL MALFUNCTION HAS ELS BAT A(B) CB CLOSED
'STAY BEEN ISOLATED
t
ENTER NEXT BEST PTP

ALL
' 00 NOT ARM PYRO BUSES
UNTIL MALFUNCTION HAS
BEEN ISOLATED

RULE NUMBERS 14=32
THROUGH 14=49 ARE
RESERVED,

o
-

r—f """~ T T TT T T T T T T T T T T T T T T T T T T

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

MISSION RULES

SECTION 14 = CSM SEWUENTIAL ~ CONCLUDED

R ITEM
INSTRUMENTATION REQUIREMENTS
MISSIUN RuUL
14=50] MEAS DESCRIPTION PCM ONBOARD TRANSODUCERS CATLGORY REFERENCE
PYRO BUS A VOLTS CD0O005V 1 OF 14=~21
PYRO BUS B VOLTS COO0U6Y ———— mm———— 2 M 14~21
SEW LOGIC BUS A VOLTS Cp0200v - HO 14=20
SEQW LOGIC BUS B VOLTS Cbo201v HOD 14=20
APEX JET A CDU230X HD 14=29
APEX JET B CDO231X HD 14=29
DROGUE DEPLOY A CEQOOLX HD 14=30
DROGUE DEPLOY B CEO002X HD 14=30
PILOT CHUTE DEPLOY A CEOLU3X HD 14=31
PILOT CHUTE DEPLOY B CE0004X HD 14=31
SLA SEP RELAY A CoU123X HD l4=26
RCS/SCS ACTIVATE A CDU170X HD m————
SLA SEP RELAY B CDOl24X HOD 14=26
RCS/SCS ACTIVATE B CDUL71X HD —————
CM RCS PRESS SIG A CDO173X —— ————— HOD 14=25
CM RCS PRESS SIG B CDU1T4X HD 14=25
ChimSM SEP RELAY A Cbo023X HD iinindetd
Cm=5M SEP RELAY B CD0O24X HD m———
CREW ABORT A CDO130X HO —————
CREW ABORT B CD0131X HOD —————
EDS ABORT VOTE 1 CDO132X ——— ————— HD 14=22
EDS ABORT VOTE 2 CDO0133x HD 14=22
EDS ABORT VOTE 3 CDLO134X HO 14=22
EDS ABORT A CDUL35X HL —————
__r___kﬁl-‘é_.‘\ﬁ,’-lﬁt_ii _______ LOAXIOX . mmmme | mmeeee Mo o mmee=

MAIN CHUTE DISC A CEO321X HD m———
MAIN CHUTE DISC B CEO0322X HD ——————
EDS ABORT REw A BSOOKOX HD m———
-EDS ABORT REQ B BSOO081X HD —————
DOCKING PROBE TEMP €s0220T1 HD

CSM=LM LOCK RING CD1154X HD 13-22
SEP RELAY A

CSM=LM LOCK RING CD1155X HD 13=22
SEP RELAY B

LM CURRENT $C2962C METER COMMON HD ——————

s
MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14 FNL [11/1/70 |CSM SEQUENTIAL INSTR REW

14-7




15 CSM GUIDANCE

AND CONTROL




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 15 = GUIDANCE AND CONTROL

ITEM

15-1

15-3

' GENERAL !

LAUNCH
THERE ARE NU FAILURES OF THE CSM GUIDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABORTs

EARTH ORBIT PHASE

MUST PROVIDE SPS CRITICAL BURN CAPABILITY AND ONE BACKUP DEORBIT METHOL (SM OR HYBRIUL).
FOLLOWING MINIMUM CAPABILITIES MUST BE AVAILABLEw=-

le ATTITUDE CONTROL=~=DIRECT RCS AND RATE DAMPING IN EACH AXISs

24 TVC (CRITICAL BURNS)=== ONE TVC SERVO LOOP IN EACH AXIS AND ONE TVvC CONTROL
MODE (ACCEL CMD EXCLUDED)

3 BACKUP DEORBIT=~== AS LUNG AS ENOUGH PROPELLANT IS AVAILABLE FOR AN SM
DEORBITs THE G&C SYSTEMS MUST PROVIDE THAT CAPABILITY. IF SM DEOKsIT IS NOT
POSSIBLE DUE TO LACK OF PROPELLANT OR A SYSTEMS FAILUREs THE G&C SYSTEMS
MUST PROVIDE CAPABILITY FOR A HYBRID DEORBIT.

(A) SM DEORBIT REWUIREMENTS===
= TRANSLATION CAPABILITY
= ONE OPERATIONAL FDAIL
~ RATE DAMPING 1IN ALL THREE
AXES DAP OR SCS

(B) HYBRID DEORBIT REWUIKEMENTS===~
= ALL SM DEORBIT REWUIREMENTS
(RATE DAMPING MUST BE SCS)
= OPERATIONAL  IMU,CMCs AND
MAIN DSKY
~ TWO OPERATIONAL RHC'S

AUTOs OR DIRECT ULLAGE.

Ce IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASEs THE GUIDANCE AND CUNTROL SYSTEMS
MINIMUM CAPABILITIES MUST ALSO BE AVAILABLE 7O BE GO FOR TLI===
le ATTITUDE CONTROL===DIRECT RCS AND RATE DAMPING IN EACH AXI[Se

2 TVC===TWO SERVO LOUPS AND BOTH G&N AND ONE SCS TvC CUNTROL MODES (ACCEL CMD
EXCLUDED )«

3. GEN===CiCy» IMUs ARD MDC DSKY FULLY OPERATIONAL ARKD OPTICS CAPABLE OF
ALIGNING PLATFORM,

be DISPLAYS===ONE OPERATIONAL FDATle
5 ATTITUDE REFERENCE=~=REDUNDANT ATTITUDE SOURCES ARE REQUIREL FOR ENTRY.
TRANSLUNAR COAST

IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTPs THE GUIDANCE AND CONTROL SYSTEMS
PROVIDE THE FOLLOWING MINIMUM CAPABILITIES=~==

Ae ATTITUDE CONTROL==~DIRECT RCS AND RATE DAMPING IN EACH AXISe

Be RCS TRANSLATION===X=AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON.

A IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTPs THE GUIVDANCE AND CONTROL . SYSTEMS

THE

Be [N ORDER TO PERFORM A NON=CRITICAL BURN AFTER THE STORAGE TANKS ARE EMPTYs THE ©6C SYSTEMS
o MUST PROVIOE THE CAPARILITY. TO EXECUTE AN ULLAGE MANEUVER BY FITHER ChMC AUTO (RCS DAP), SCS

MUST

PROVIDE SPS NON=CRITICAL GUIDANCE AND CONTROL SYSTEMS BURN CAPABILITYse THE FOLLOWING

MUST

MISSION REV | DATE SECTION GRQUP PAGE

APQLLO 141FNL | 11/1/70JGUIDANCE AND GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

LGIs LUNAR ORBIT

A LOL wlLL BE InNHIBITED OR LUNAR ORBIT TEKRMINATED EARLY IF EITHER REDUNDANT ATTITUDE CONMTROLSs
REDUNDANT SPS CONTROL OR NON-CRITICAL SPS CAPABILITY IS LOST. IN ADDITIONs THE FOLLOWING
MINTMUM CAPABILITIES MUST BE AVAILABLE BEFORE COMMITTING TV OR COUNTINUING LUNAR ORBIT.
1. ATTITUDE CONTROL~--DIRECT RCS AND RATE DAMPING 1N EACH AXIS.
2e TVC===BOTH SERVO LOUPS AND TWU TVC CONTROL MODES (ACCEL CML EXCLUDED).

3 G&N===THE G&N MUST BE FULLY OPERATIONAL WITH THE EXCEPTIUN UF OPTICS AND ONE
DSKY e

4e RCS TRANSLATION===X=-AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON.

e 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)» SCS AUTUy UR DIRECT ULLAGE.

UNDOCKED

THE UNDOCKED PHASE WILL Bt DELETED OR TERMINATED IF THE G&C SYSTEMS CANNOT PROVIDE REDOCKING OR
LM RESCUE CAPABILITYe THE G&C SYSTEMS MUST PROVIDE DIRECT RCSs RATE  DAMPING AND TRANSLATION
CAPABILITY IN EACH AXIS FOR LINE OF SIGHT CONTROLe IN ADDITIUNy THE FOLLOWING MINIMUM
CAPABILITIES FOR LM RESCUE MUST BE AVAILABLE===- .

~ OPERATIONAL OPTICS OR VHF 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

MISSTON REV JOATE ECTION GRQUP PAGE

APOLLO 14 FNL J11/1/70 BUIDANCE AND GENERAL
[ONTROL 15=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 ~ GUIDANCE AND CONTROL

ITEM

15=6

15=7

ASCENTy DESCENT===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 REODUNDANT SPS CONTROL CARPABILITY IS LOSTe IN ADDITIONS
THE FOLLOWING MINIMUM CONTROL CAPABILITIES MUST BE AVAILABLE FOKR THE ACCOMPLISHMENT OF TEI.

1. ATTITUDE CONTROL = DIRECT RCS IN TWO AXES AND RATE DAMPING IN TWO AXESe.
2 TVC = BOTH SERVO LOOPS AND TWO TVvC CONTROL MODES (ACCEL CML EXCLUDED).

3. G&EN = THE G&N MUST BE FULLY OPERATIONAL WITH THE EXCEPTION OF UPTICS AND NAV
DSKY.

RULES 15=8 AND 15-9 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL | 11/1/70|GUIDANCE AND GENERAL
CONTROL 15=~3




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 15 = GUIDANCE AND CONTROL

ITEM

15=10

15=11

15=12

15=-13

' SYSTEMS MANAGEMENT !

ATTITUDE COiNTROL===~CSM IN ACTIVE RCS CONTROL-= LM WILL NOT BE InN ACTIVE ATTITUDE HOLDe LM IN
ACTIVE RCS CORNTROL= C$M WILL NOT BE IN ACTIVE ATTITUDE HOLDse FOR DOCKING ACTIVITIES AFTER
OPENING THE APS INTERCONNECT (BOTH VEHICLES IN ACTIVE RCS CONTKUL)y THE CSM MUST BE IN A TIGHTER
DEADBAND THAN THE LM

PIPA BIAS WILL BE UPDATED wHEN ACTUAL BIAS DIFFERS FROM THE VALUE liv CMC ERASABLE BY +/-.003
FT/SEC2e THE FAILURE LIMIT ON THE CSM ACCELERONMETER IS +/=-e164 FT/S5tC2e THE FIRST GYRO BIAS
DRIFT wikl BE UPDATED IF THE DRIFT IS 4/~ 1 MERU (015 DEG/MR)s THEREAFTERy +/« 3 MERU (+/= 4045
DEG/HR) WILL BE THE UPDATE CRITEKIAe THE FAILURE LIMIT ON THE CSM GYKRO IS +/= 100 MERU (+/= 15
DEG/HR) o

DELTA v COUNTER DKIFT

SHOULD THE DELTA v COUNTER DRIFT BE GREATER THAN 0401 FT/SEC2y THE VvC SETTING wILL BE
APPROPRIATELY BIASEDe SHOULD THE DRIFT BE OREATER THAN Oe1 FT/SEC2s THE EMS WILL BE CONSIDERED
FAILED

DAP INITIALIZATION

GIMBAL TRInS=~=wILL BE UPDATED FOR EVERY SPS MANEUVEK BASED ON FINAL TRIM POSITIONS OF THE
PREVIOUS MANEUVER AS MONITORED ON TELEMETRYs IF THE PREVIOUS MANEUVER WAS SCS CONTROLLED. IF THE
PREVIOUS MANEUVER WAS G&N CONTROLLEDs THE CMC STOKED VALUES WILL BE USEDe TRIMS wilLlL BE
REINITIALIZED FROM THE GROUND AFTER EACH VEHICLE CONFIGURATION CHANGE AND AFTER EACH WEIGHT
UPDATE. TRIMS MUST BE UPDATED WHEN GROUNDL COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY 045
DEGREE.

1e¢0 PERCENTe WEIGHTS MUST BE UPDATED WHEN GKOUND VALUES DIFFER FROM CMC VALUES BY 1060 PERCENTSs

RULE NUMBERS 15=14 THRQUGH
15=19 RESERVEDs

MISSION REV |DATE ISECTION GROUP PAGE

APOLLO 14 FNL |11/1/70 GUIDANCE AND SYSTEMS
ONTROL MANAGEMENT 15=4




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 = GUIDANCE AND CONTROL

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
1 ] ]
] ] 1
' SPECIFIC MISSION RULES !
15=20] LOSS OF EITHER YALL 'CONTINUE MISSION ' Ae REF MALF PRUC===
8MAG 1 OR 2 ' ' ¢
IN EITHER PITCH ' ! ' GEC=19394+8
OR YAW CHANNEL ' ' !
! ¢ ! SCS™13393A9+6
1 ] 1]
' ' ' Be NO SCS AUTO TVC
) L} ]
' ' ' Ce IF IN YAw CHANNEL»s AFTER +05G»
' ' ' RSI IS USABLE IF REMAINING GYRO IS
t ' ' SELECTED FOR RATE. RS MUST BE
' ' ' REALIGNED IN ADDITION TO THE ABOVEs
¢ ! 't FOR YAW FAILURE AFTER +05Gae
1 ] ]
] t ]
t ] ]
] 1) t
] ) ]
15=21| LOSS OF BOTH BMAG 1 'LAUNCH '"A. CONTINUE MISSION ' Ae MTVC ACCEL CMD IS ONLY MODE 111
AND 2 IN EITHER ' ' t OR MODE IV SPS CONTROL MODE.
PITCH OR YAW CHANNEL' ' !
1 ] t
1 ) ]
'TLC 'Bs NO=GO FOR LOI '
1 t )
] L} )
YOESCENT  'Co COMTINUE MISSION '
] t t
] ) ]
'ALL 'De TERMINATE PHASE AND V' Dele IN LUNAR ORBIT DO DPS TEle
YOTHERS ' ENTER NEXT BEST PTP '
t ' t 2. IN EARTH ORBIT» LOSS OF PITCH
¢ ' t CHAMNEL RESULTS IN ALL THREE DEORBIT
' ' ¢t METHODS BEING SUBJECTED TO SINGLE
! ' ' FAILURES In THE G&N SYSTEMe THE YAW
' ' ' LOSS PRECLUDES HYBRID DEORBIT AND
' ' ' SUBJECTS BOTH  REMAINING  DEORBIT
' ' tMETHODS TU SINGLE  FAILURES 1N THE
' ' ' GEN SYSTERM
) ] L
%_‘*“““““*_“““‘T""___T “““““““““““““““““ T T T T T T T
ENTRY "Ee CONTINUE MISSION ' E. RSI AND SC$ FDAI ROLL UNUSABLE
' ! t WITH YAW CHANNEL FAILURES.
1 1 ]
1 1 L}
1 ] 1]
° ) ] ) A
15-221 LOSS OF ROLL BMAG ' ' !
) ) 1
Ae NUMBER ONE 'ALL "Ae CONTINUE MISSION ' Asle MANUAL ROLL ATTITUDE CONTROL
' ' ' REQUIRED IN ALL SCS MODESe
] ) ]
' t ' 2+ NO 5CS FDAI ROLLs RSI VALID.
t [} ]
. 1 t '
B8e NUMBER TwO 'ALL 'Be CONTINUE MISSION ' Bele USE OF ATT 1/KATE 2 AND LIM
' ' t CYCLE MAY  PROVIDE  RATE  DAMPED
' ' ' ATTITUDE HOLD WHEN RCS DAP IS NOT
' ' ! USED. GYRO PACKAGE 2 MUST  BE
' ' t POWERED DOWN TO EFFECT ATTITUDE HOLD
' ! ' IF FAILURE 1S HARDOVER.
) 1 ]
' ' ' 2 SELECTION OF RATE 1 WILL PROVIVE
' ' t BOTH RSI AND SCS FDAI ROLL FOR
' ' tENTRY. RSI  MUST BE REALIGNED FOR
' ' t ROLL FAILURE AFTER +05Ge
MISSION | REV | DATE SECTION GROUP PAGE
APOLLO 14| FNL| 11/1/70f GUIDANCE AND sCS
CONTROL 15=5




NASA - Manned Spacecraft Center

SECTION 15 = GUIDANCE AND CONTROL

MISSION RULES

RULE |CONDITION/MALFUNCTION' PHASE ! RUL ING ! CUES/NOTES/COMMENTS
' | t
L) ) L]
15=23] LOSS OF BOTH ROLL  'LAUNCH'  'As CONTINUE MISSION !
BMAG'S ! ' !
‘EQ 1] '
' t Ll
' 'Bele NO GO FOR TLI !
l t '
! ' 24 ENTER NEXT BEST !
! ' PTP IF SM DEORBIT '
' ¢ NOT AVAILABLE !
1 t ]
'TLC 'Ce NO=GO FOR LOI ' Ce NO SCS FDAI ROLL  OR  RSI
¢ ! ' AVAILABLE FOR ENTRY.
YALL 'De CONTINUE MISSION !
'OTHERS ! '
] 1]
t [ 1)
] 1] [
15=24} LOSS OF EITHER TvC ! ! ! = MAINTAIN 20 LBS/QUAD/AX1S FOR
SERVO LOOP IN ! ! ' HARDOVER RECOVERY FOR UNDOCKED AND
EITHER PITCH OR YAW ! ' ! ==e | BS/QUAD/ AXIS FOR  HARDOVER
AX1S ! ! ' RECOVERY FOR DOCKED SPS MANEUVERSe
+ ' +
'LAUNCH/ 'Ae CONTINUE ALTERNATE EO !
'EO t  MISSION !
' ' SELECT 1 OR 2 ON TVC !
' ' GIMBAL DRIVE SWITCH !
' ' IN APPROPRIATE AXIS '
L[] t t
'TLC 'Be NO=GO FOR LOI '
1] L[] 1
'DESCENT 'Ce CONTINUE MISSION '
] 1 t
‘ALL 'De TERMINATE PHASE AND ' De IN LUNAR ORBIT DO DPs TEl.
VOTHERS *  ENTER NEXT BEST PTP !
' t t
+ t ]
t 1 ]
15=25{ LOSS OF BOTH TvC 'LAUNCH  'Ae CONTINUE MISSION ' Asle REF MALF PROC G&C=ls G&EN=49
SERVO LOOPS ! ' ' SCS-AL
1 ] '
' ' ' 24 NO MODE III OR IV CAPABILITY.
! ! * LIMITED LANDING POINT CONTROL 1IN
: ' : MODE III OR IV WITH SM=RCSe
t
'EO *Bs ENTER NEXT BEST PTP '
' ? 1
! '  RCS DEORBIT '
] t '
'TLC 'Ce NO=GO FOR LOI !
' ] L[}
' ] ]
'DESCENT” 'De CONTINUE MISSION '
L] ] [}
t ) ]
YALL 'E, TERMINATE PHASE AND ' Eo« IN LUNAR ORBIT DO DPS TEI.
tOTHERS '  ENTER NEXT BEST PTP '
‘ ' )
L 1) '
¢ (] [}
t ) L)
15-24 LOSS OF PROPORTIONAL' ' !
CONTROL FROMmm= ! ' ¢
' 1 '
Ae EITHER RHC 'ALL 'Ae CONTINUE MISSION '
' ' USE REMAINING RHC t
' ' ]
Be BOTH RHC'S 'ALL 'Be CONTINUE MISSION ' Bs NO MTVC RATE OR MTVC ACCEL CMD
' *  USE DIRECT RCS OR ' CAPABILITY
' ' ACCEL CMD FOR MANUAL !
' ' MANEUVERS !
MISSION |[REV| DATE SECTION GROUP PAGE
- APOLLO 14]FNL | 11/1/70] GUIDANCE AND sCs
CONTROL 15=6




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS

15~27| LOSS OF DIRECT s REF MALF PROC SCs 5

1
3
t
]
RCS CONTROL FROM=== !
]
]
)
]
]
]
v

As EITHER RHC» ANY 'ALL As CONTINUE MISSION
OR ALL AXES
Be BOTH RHC'Ss SAME 'LAUNCH  'Bels CONTINUE MISSION
AX1S
"DESCENT 2. CONTINUE MISSION
)
*LUNAR 3, CONTINUE MISSION
'STAY
)
[}
YALL 4o TERMINATE PHASE AND Bete FAILURE VIOLATES DIRECT RCS
ENTER NEXT BEST PTP REQUIREMENT o

'OTHERS
'

Ce BOTH RHC'S» TWO 'LUNAR
AXES 'STAY

Ce TERMINATE PHASE AND
ENTER NEXT BEST PTPs

15=28] COMPLETE LOSS OF e« REF MALF PROC SCS 1
AUTO ATTITUDE
CONTROL IN PITCH

AND YAW CHANNELS.

SUSPECTED FAILURE WOULD BE AUTO
INHIBIT CIRCUITRYs

As CONTROL IS ALL As CONTINUE MISSION
REGAINED BY AFTER SM JETTISON EMS
OPENING EMS CB!'S MAY BE REENABLED
WITHOUT LOSS OF AUTO
RCS
Be CONTROL IS ALL Be CONTINUE MISSION Be NO SCS ATTITUDE CONTROL

REGAINED BY
PLACING $/C
CONTROL SWITCH TO!

'

CMCe

t

Ce CONTROL IS NOT  'DESCENT 'Cels CONTINVE MISSION

REGAINED !
VALL 2« TERMINATE PHASE AND Ce2s FAILURE VIOLATES RATE DAMPING
'OTHERS ENTER NEXT BEST PTP REQUIREMENTS
' USE DIRECT ULLAGE AND
' DIRECT RCS.
]
t
15-29] LOSS OF FLIGHT ' « REF MALF PROC GEC=1»2331435+6

DIRECTOR ATTITUDE '

INDICATORS '
]

A+ ONE *ALL *As CONTINUE MISSION
] 1

Be BOTH "LAUNCH  'Bels CONTINUE MISSION
[} )
'TLC 2, NO=GO FOR LOI
t

*DESCENT 34 CONTINUE MISSION
t

'STAY
'

YALL 5+ TERMINATE PHASE AND 5e¢ IN LUNAR ORBIT» DO DPS TEIl.

[l
+
]
t
*LUNAR ! 4, CONTINUE MISSION
]
t
1
[}
'

'QTHERS ENTER NEXT BEST PTP
' .
MISSION REV | DATE SECTION GROWP PAGE
APOLLO 14]FNL | 11/1/70} GUIDANCE AND sCs
CONTROL 15~7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

RULE PFCONDITION/MALFUNCTION' PHASE ¢ RULING 't CUES/NOTES/COMMENTS

15=30] LOSS OF ACl PHASE A - LUSS OF ACL PHASE A RESULTS IiN THE

LOSS (F w==

As REDUNDANT  SERVO  LOOP  FOWERe
BOTH SERVO LOUPS MUST Bt POWERED BY
THE SAME BUS.

Be PROFORTIOUNAL  ATTITUDE CONTROL
FROM BOTH RHC'S. ALL PROPORTIONAL
CONTROL FROM RHC NOs 1l

Ces FDAI NUe 1

Ve GYRO ASSEMBLY NOe 1

Ee SCS TUTAL ATTITUDE ERROR

Fe SCS TOTAL ATIITUDE

He SCS WMINIMUM IMPULSE CAPABILITY

Ie SCS  ATTITUDE CONTROL RATE
DAMP ING

Je GPI P&EY DRIVE NOe le

D IN EARTH URBITy» LOSS OF AC1
PRECLUDES HYBRID DEORBIT AND
SUBJECTS BOTH REMAINING DEORBIT
METHODS TO A SINGLE FAILURE (AC2
PHASE A)

LAUNCH TAe CONTINUE MISSION
+ [

'TLC 'Be NO~GO FOR LOI
¢

)
+
L]
t
L
)
]
¥
1
)
'
1
1
t
1
1
1
1
t
]
’
1
' 6. SCS AUTO TVC CAPABILITY
.
L
'
'
]
)
'
1
1
'
L]
]
L
1
'
]
.
]
t
'DESCENT #Co CONTINUE MISSION '
) .
L]

'OTHERS ' ENTER NEXT BEST PTP

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14)FNL | 11/1/70|GUIDANCE AND sCs
CONTROL 15=-8




NASA - Manned Spacecraft Center

SECTION 15 = GUIDANCE AND CONTROL

MiISSION RULES

DISPLAY (ORDEAL)
EARTH AND LUNAR

)
1
1
L)
15~32] LOSS OF ORBIT RATE !
t
1)
1

TLC

ALL

ALL

fOTHERS

'Be NO=-GO FOR LOJ

YDESCENT  'Ce CONTINUE MISSION
[ '

CONTINUE MISSION

De TERMINATE PHASE AND
ENTER NEXT BEST PTP

De IN LUNAR ORBIT DO DPS TEIl.

REF MALF PROC G&C=4+5

R PRULE ['CONDITION/MALFUNCTION' PHASE ¢ RULING ' CUES/NOTES/COMMENTS
d | ' + - -
t ' ) L]
] ' f
15-31] LOSS OF AC2 PHASE A ! ' ! = LUSS OF ACZ PHASE A RESULTS IN THE
' ! ' LOSS OF=—=
] 1 1
! ' ' A. REDUNDANT SERVO LOOP POWER
’ L) ]
o ! ' Be ALL PROPURTIONAL CONTROL
' 1 L]
' ' " Ce FDAI NOe 2
[] ] [] .
' ' ' Ds GYRO ASSEMBLY NO. 2
t ) 1
' ! ' Eo SCS PITCH AND YAW TOTAL ATTITUDE
' t )
' ' ' Fe ALL SCS  TVC CAPABILITY {AUTO»
' ' ' RATE AND ACCEL CMD)
1 + L]
' t ' Ge RSI
t 1 '
! ' ' He GPI P&Y DRIVE NO. 2
L] ¢ 1
' t '« IN EARTH URBITs LOSS OF AC2
! ! ' RESULTS IN ALL THREE DEORBIT METHODS
! ' ! BEING SUBJECTED TO A SINGLE FAILURE
! ' ' (ACL PHASE A).
L) ' L)
'LAUNCH YAe CONTINUE MISSION !
' t
¢
+
1
)
L)
.
L)
t
L)
L]
]
'
'
1
]

t ' ]
+ ' [
t ' '
[ ' '
15-33] LOSS OF ENTRY YALL PCONTINUE MISSION ' REF MALF PROC EMS=l
MONITOR SYSTEM t ' '
' ' '
[ ' 1
. t [
' * [
15=34] GROUND AT tAaLt YCONTINUE MISSION= ' o REF MALF PROC G&C~1
EITHER SPS SOL ' 'OPEN SPS PILOT !
DRIVER QUTPUT ' 'VALVE CB'S '
AND UNABLE TO REMOVE' ' !
' ' [
[ ' t
t v +
[ [} '
' ' [
' ) t
[} ' t
' t +
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14 JFNL | 11/1/70 |GUIDANCE AND SsCS -
CONTROL 15=9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 =~ GUIDANCE AND CONTROL

RULE |CONDITION/MALFUNCTION' . PHASE ! RULING ' CUES/NOTES/COMMENTS
] 1) L]
) ) 1)
) ] )
15=35] LOSS OF TRANSLATION 'LAUNCH  'As CONTINUE MISSION '

HAND CONTROLLER ' ' '
' L) t
YEARTH '8+ ENTER NEXT BEST PTP ' Bs VIOLATES BOTH SM AND HYBRID
"ORBIT ' ' DEORBIT MINIMUM REQUIREMENTS.
'TLC 'Co CONTINUE MISSION t
. ) )
Lo Ds NO=GO FOR UNDOCKING ' VIOLATES LM  RESCUE  MINIMUM
' 1 ' REQUIREMENTS.
L} 1 ]
D01 'Es NO GO FOR DOIs '
' ' CIRC AND PDI :
) t
'UNDOCKED 'Fa DOCK '
1 ) [}
TALL *Gs CONTINUE MISSION '
*OTHERS ! !
. 1 '
1 t '
] 1 )
L] 1 )

RULE NUMBERS 15=36 ' '

THROUGH 15=49 ARE ! ' '

RESERVED ' ' '

MISSION |REV | DATE SECTION GROWP PAGE
APOLLO 14|FNL | 11/2/70|GUIDANCE AND S¢S
CONTROL 16-10




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
] ] )
' 1] '
] ] ]
15-50| LOSS OF COMMAND ' ' '« REF MALF PROC GG&N=5
MODULE COMPUTER ' ' '
t ] )
'LAUNCH  'Ae CONTINUE MISSION '
1 1 '
'EO *Bs CONTINUE ALTERNATE EO ' Bs VIOLATES HYBRID DEORBIT MINIMUM
' ' MISSION ' REQUIREMENTS
' t  IF BOTH SPS AND SM '
' ' DEORBIT CAPABILITY '
' ' AVAILABLE '
] ] '
'TLC 'Co NO=GO FOR LOI '
t [} 1
Lo "De ENTER NEXT BEST PTP '
t ' +
'UNDOCKED 'Es DOCK ' Eo VIOLATES LM RESCUE MINIMUM
' ' ' REQUIREMENTS
'DESCENT *Fe CONTINUE MISSION '
! ! ' Ge USE LM FOR COMMB/U
'POST DOCK'Gs RETAIN LM ASCENT '
' ' ' 1o IN LUNAR ORBIT DO DPS TEI.
YENTRY 'He PERFORM BACKUP ENTRY '
' ' t
1 1) t
YALL 1« TERMINATE PHASE AND '
'OTHERS '  ENTER NEXT BEST PTP '
' [} ]
15-51] LOSS OF DSKY ' ' ' + REF MALF PROC G&C 5
1 (] t
Ae EITHER MDC OR LEB'ALL A CONTINUE MISSION '
DSKY ' ' '
t ] ] .
Bs BOTH MDC AND LEB 'EO *Bule CONTINUE ALTERNATE ' Bule VIOLATES _ HYBRID  DEORBIT
DSKY ' ' EO MISSION ' MINIMUM REQUIREMENTS
' ' IF BOTH SPS AND SM '
' ' DEORBIT CAPABILITY !
' ' AVAILABLE '
1] 1 t
'TLC t 2+ NO=GO FOR LOI '
' ] 1
Lo ' 3+ ENTER NEXT BEST PTP
' ' A ' .
YUNDOCKED ' 4+ DOCK ' 4s VIOLATES LM RESCUE MINIMUM
'DESCENT ' 5e CONTINUE MISSION ' REQUIREMENTS
', ' t
1 1] l 1]
' ' . '
'POST DOCK! 6 RETAIN LM ASCENT ' 6e USE LM FOR COMMB/U
L) ] ]
VENTRY ' 7o PERFORM BACKUP ENTRY ' 8+ IN LUNAR ORBIT DO DPS TEIs
' ¢ t
‘ALL ' 8+ TERMINATE PHASE '
'OTHERS AND ENTER NEXT BEST
' ' PTP '
' ] '
MISSION |REV |DATE FECTION GROUP PAGE
APOLLO 14 FNL |11/1/70 GUIDANCE AND GoN
ONTROL 15-11




NASA - Manned Spacecraft Center

MISSION RULES

qONTROL

15=12

SECTION 15 = GUIDANCE AND CONTKOL
R FRULE |'"COMDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
U ' , T ' o
¢ ' L 1
) 1 ]
15-52} LOSS OF INEKRTIAL ' ' ' o KREF MALF PROC G&N=6
SUBSYSTEM ' J '
t 1 '
) t 1
*LAUNCH 'Ae CONTINUE MISSION '
' L} ]
'EO 'Be CONTINUE ALTERNATE EO ' Be VIOLATES HYBRID DOEORBIT MINIMUM
' ' MISSION ' REQUIREMENTS
! ' IF BOTH SPS AND Si '
! ' DEORBIT CAPABILITY '
t ' AVAILABLE '
t L ]
'TLC 'Ce NO=GO FOR LOI '
Lo 'De ENTER NEXT BEST PTP '
] ' ]
'"UNDOCKED 'Es DOCK ' Eo VIOLATES LM RESCUE REQUIREMENTS
1 1] L}
' ] )
' ' ' Ge USE LM G+N TU MONITOR BURNS
‘ ] 1
'DESCENT  'Fe CONTINUE MISSION '
] ) ]
'POST DOCK'Ge RETAIN LM ASCENT '
] ] ]
VENTRY 'He PERFORM BACKUP ENTRY '
] ' '
'ALL ‘1. TERMINATE PHASE AND ' lele VIOLATES LM RESCUE  MINIMUM
'OTHERS ' ENTER NEXT BEST PTP ' REQUIREMENTS
) 1 1
' : : 2¢ IN LUNAR OQRBIT DO DPS TEI
]
1 ] '
' ’ '
] ) '
1 ] t
1 1 '
15-53] LOSS OF OPTICS ¢ * ' o REF MALF PROC GEN=5
SUBSYSTEM ' ' ¢
' ] '
'LAUNCH 'Ae CONTINUE MISSION '
1] ] ]
YEQ 'Bo CONTINUE ALTERNATE 2 o e o e e ]
| ' EO MISSION 4
] L ]
' 'USE BACKUP ALIGNMENT '
' 'PROCEDURE (CQAS) '
' L} ()
:TLC 'Coe NO=GG FOR LOI '
] [
YALL 'CONTINUE MISSION t
'OTHERS t '
] ) ]
[ L] )
[} t 1)
[ . '
MISSION Ev  PATE JECTION GROUP PAGE
RPOLLO 14 ANL R1/1/70 QUIDANCE AND GEN




NASA - Manned Spacecraft Center

SECTION 15 =~ GUIDANCE AND CONTROL

MISSION RULES

YUNDOCKED 'Ee
[ [

'DESCENT 'Fo
' [

DOCK

CONTINUE MISSION

'RULE 'KONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
t 1 ' ] t o
] L L 1 ]
[} Ll '
15=54 | LOSS OF OPTICS ! ' ! REF MALF PROC G&C=1
SYBSYSTEM COUPLING ! ' ¢
DATA UNIT DIGITAL ! ! ' CONSTITUTES LOSS OF TVC DAP
TO ANALOG ' ' !
CONVERTER ' ' '
] ] ]
'LAUNCH  'Ae CONTINUE MISSION '
1 ] ]
'EO "Be CONTINUE ALTERNATE ¢
’ ', EO MISSION '
L L} ]
' *IF BOTH SPS AND SM '
' 'DEORBIT '
! YCAPABILITY AVAILABLE '
) 1 ]
1TLC 1Co NO=GO FOR LOI '
1) + ]
"o *De ENTER NEXT BEST PTP '
. t ]
]
L]
1
+
]
t
)
]
]
]
t
t
)
‘

'ALL 'Ge TERMINATE PHASE AND
'OTHERS ! NEXT BEST PTP
) L
] 1
‘ 1
' ]
] )
. RULE NUMBERS 15«55 ! '
THROUGH 15~59 ARE ' '
RESERVED ' '
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14]FNL | 11/1/70]GUIDANCE AND G&EN
CONTROL 15=13




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL = CONCLULED

R ITEM
INSTRUMENTATION REQUIREMENTS
15=60} MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE

REFERENCE

CMC DIGITAL DATA CGOO01V - - MANDATORY 15=50

SPS SOL DRIVER 1 CH3604X EMS=SPS~ON SEPARATE HIGHLY DESIRABLE 15=34

SPS SOL DRIVER 2 CH3605X EMS=SPS~ON SEPARATE HIGHLY DESIRABLE 15=34

PITCH GIMBAL POS 1 & 2 (CH3517H GP1 COMMON 1 OF 2 MANDATORY 15=24/25

=0B/HD=PCM
YAW GIMBAL POS 1 & 2 CH3518H GP1 COMMON 1 OF 2 MANDATCRY 15=24/25
=0CB/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 VvDC CG1523X - - HIGHLY DESIRABLE 15=50

OPTX OPERATE +28 VAC CG1533X - - HIGHLY DESIRABLE 15=54

16 1X RSVR OUT SIN cGallav FDAI COMMON HIGHLY DESIRABLE 15=52

1G 1X RSVR OUT COS CG2113v FDAL COMMON HIGHLY DESIRABLE 15=52

MG 1X RSVR OQUT SIN CG2142vV FDA] COMMON HIGHLY DESIRABLE 15=52

MG 1X RSVR OUT CO0s CG21l43V FDAI COMMON HIGHLY DESIRABLE 15=52

0G' 1X RSVR OUT SIN CG2l72v FDAI COMMON HIGHLY DESIRABLE 15=52

0G 1X RSVR OUT CO0S CG2173v FDAL COMMON HIGHLY DESIRABLE 15=52

SHAFT CDU DAC OUT CG3721v - - HIGHLY DESIRABLE 15=54

TRUNNION CDU DAC OUT CG3722v - - HIGHLY DESIRABLE 15=54

CMC WARNING CG5040X oW COMMON HIGHLY DESIRABLE 15=50

PITCH ATT ERROR CH3500H FDA] COMMON HIGHLY DESIRABLE 15-20/21/22/23

YAW ATT ERROR CH3501H FDAI COMMON HIGHLY DESIRABLE 15=20/21/22/23

ROLL ATT ERROR CH3502H FDAL COMMON HIGHLY DESIRABLE 15%20/21/22/23

SCS PITCH BODY RATE CH3503R FDAL COMMON HIGHLY DESIRABLE 15-20/21/22/23

$CS YAW BODY RATE CH3504R FDAL COMMON HIGHLY DESIRABLE 15=20/21/22/23

SCS ROLL BODY RATE CH3505R FOAL COMMON HIGHLY DESIRABLE 15=20/21/22/23

SC5 TvC PITCH AUTO CMD ° CH3582V - - HIGHLY DESIRABLE 15=24/25

5CS TvC YAW AUTO CMD CH3583V - - HIGHLY DESIRABLE 15=24/25%

MTVC PITCH CMD CH3585H - - HIGHLY DESIRABLE 15=24/25

MTVC YAW CMD CH3586H - - HIGHLY DESIRABLE 15=24/25

FDAI ERROR 59 RATE 5 CH3592X - - HIGHLY DESIRABLE 15-20/21/22723

FDAl1 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 14 JFNL [11/1/70 |GUIDANCE AND INSTR REQ
CONTROL 15-14
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS

ITEM

16~1

16=2

16=3

Ao

Be

Ce

' GENERAL '

CATEGORIES OF FAILURES==~
FAILURES AFFECTING THE SPS FAIL INTO ONE OF THREE CATEGORIES==-

le FAILURES WHICH CAUSE THE SPS TO BE UNSAFE== THESE FAILURES RESULT IN MISSION
TERMINATION ASAPs

20 FAILURES WHICH CAUSE THE SPS TO BE INOPERABLE OR HAZARDOUS TO OPERATE=~~
THESE FAILURES RESULT IN ALTERATION OF THE MISSION TO MINIMIZE USAGE OF THE
SPSe

3e FAILURES SUCH THAT CONTINUED OPERATION WILL RESULT IN SUBSEQUENT
DEGRADATION~= THESE FAILURES ALLOW PERFORMANCE OF CRITICAL BURNS ONLYs

ULLAGE REQUIREMENTS==~ SUBSEQUENT TO THE DEPLETION OF STORAGE TANK PROPELLANTS AN ULLAGE
MANEUVER WILL NORMALLY BE PERFORMED PRIOR TO ANY BURNs HOWEVERs INABILITY TO PERFORM AN
ULLAGE WILL NOT PRECLUDE A CRITICAL BURNe

PREMATURE TERMINATION OF BURNS==~ CRITICAL BURNS WILL NOT BE TERMINATED BECAUSE OF
ANOMALIESe NON=CRITICAL BURNS WILL BE TERMINATED UNDER VARIOUS CONDITIONS AS SPECIFIED IN
RULE 3=31 AND THE SPECIFIC RULES OF THIS SECTION

LAUNCH PHASE

THERE ARE NO SPS FAILURES WHICH REQUIRE A LAUNCH ABORTs

RESERVED

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL | 11/1/70}CSM SPS GENERAL
16-1




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 16 = CSM SPS

1TEM

16=4

16=5

EARTH ORBIT PHASE

Ae

e

Ce

CRITICAL BURNS IN THIS PHASE ARE MODE [Vs 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 TECHNIQUESS

IF THE SPS IS INCAPABLE OF PERFORMING NUN=CRITICAL BURNSs TLI wilL BE INHIBITED AND A
SUITABLE EARTH ORBIT ALTERNATE MISSION WILL BE IMPLEMENTEDe THE SPS MAY BE USED FOR DEORBIT
ONLYe

IN ORDER TO PROVIDE THE TOTAL CAPABILITY TO DEORBIT FROM ANY POINT IN THIS PHASEs THE LM
DPS AND LM RCS MAY BE USED FOR ORBIT SHAPING.

TRANSLUNAR COQAST PHASE

Ae

Be

Co

CRITICAL BURNS IN THIS PHASE ARE TIME CRITICAL ABORTSs BURNS TO ASSURE FREE RETURN OR BURNS
TO AVOID LUNAR OR LAND IMPACT. HOVEVERs ONCE INITIATED WITH THE SPSs THESE BURNS ARE
CONSIDERED NON=CRITICAL BECAUSE SUFFICIENT TIME IS AVAILABLE FOR ANALYSIS AND POSSIBLE
CORRECTIVE ACTION.

IF THE SPS 1S5 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 RCSe

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14}FNL | 11/71/70]|CSM SPS GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS

1TEM

16=6

16=7

16=8

16~9

16=10

6-11

LUNAR ORBIT PHASE
A TEL 1S THE ONLY CRITICAL BURN IN THIS PHASEe

Be IF THE SPS IS INCAPABLE OF PERFORMING NON=CRITICAL BURNSs FURTHER NON=CRITICAL BURNS
BE INHIBITED

Ce LM DPS MAY BE USED FOR TEI 1F THE CAPABILITY EXISTSe

DESCENT PHASE

THE LM POWERED DESCENT WILL BE ABORTED FOR SPS PROPELLANT LEAKS.

UNDOCKED AND LUNAR STAY PHASES
As THE LUNAR ORBIT PLANE CHANGE IS A CRITICAL BURN IF OQUTSIDE TOTAL LM CAPABILITY.
Bs THESE PHASES WILL BE TERMINATED FOR CONFIRMED LOSS OF SPS REDUNDANCY.

Ce LUNAR STAY WILL BE ABORTED AT Tl ONLY FOR SPS PROPELLANT LEAKSe

ASCENT PHASE

LM RESCUE BURNS MAY BE REQUIREDs AND THEY ARE CRITICALs

TRANSEARTH COAST PHASE

BECAUSE SUFFICIENT TIME IS THEN AVAILABLE FOR ANALYSIS AND POSSIBLE CORRECTIVE ACTION.
THERE ARE NO $PS FAILURES REQUIRING RETENTION OF THE

LM ASCENT STAGEs

Wikl

CRITICAL BURNS IN THIS PHASE ARE MIDCQURSE CORRECTIONS TO ATTAIN THE PRQPER ENTRY CORRIDOR WHICH
ARE QUTSIDE SM=RCS CAPABILITYes HOWEVERs ONCE INITIATEDs THESE BURNS ARE CONSIDERED NON-CRITICAL

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14]FNL | 11/1/70fCSM SPS GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS

-

ITEM

16-12

16=13

16=~14

16=14

16'1d

16~17

' SYSTEMS MANAGEMENT '

PROPELLANT GAGING

Ao FOR BURNS LESS THAN 25 SECONDS DURATION==-
le PRIME METHOD====IMU DELTA V OBTAINED
24 BACKUP METHOD====FLOW RATE X BURNTIME

Be FOR BURNS GREATER THAN 25 SECONDS DURATION===
le PRIME METHOD===-1MU DELTA VvV OBTAINED

24 BACKUP METHOD====ONBOARD GAGING SYSTEM

THE PU VALVE WILL BE USED TO MAINTAIN THE UNBALANCE READING==~
Ae PRIOR TO CROSSOVER==~=~AT THE STABLE VALUE OCCURING APPROXIMATELY 25 SEC AFTER LOIl IGNITIONe

Be AFTER CROSSOVER==~= AT APPROXIMATELY ZERO UNBALANCE.

DUAL BANK VS SINGLE BANK OPERATION
THE SPS WILL ALWAYS BE STARTED USING A SINGLE BANKe HOWEVERs THE OTHER BANK WILL BE OPENED 2 T0

5 SECONDS AFTER IGNITION FOR BURNS PLANNED TO BE LONGER THAN 6 SECONDSe THE FIRST BURN WILL BE
STARTED ON BANK As

PROPELLANT MANAGEMENT

As THE SPS PROPELLANT REDLINE PRE LOI TO PROVIDE CAPABILITY FOR LOIs TEI (NORMAL RETURN) AND
TEMC (3 SIGMA SCS CUTOFF ON TEl) 1S 91 PERCENT INDICATED PROPELLANT REMAINING.

Be THE SPS PROPELLANT REDLINE PREUNDOCKING TO PROVIDE CAPABILITY FOR CIRCs LM RESCUEs LOPC 1
TEI (SLOW RETURN) AND TEMC (3 SIGMA SCS CUTOFF ON TEI) IS 31e5 PERCENT INDICATED PROPELLANT
REMAININGe

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 DEGe Fe

ULLAGE MANAGEMENT
IN GENERALjs SPS BURNS REQUIRING ULLAGE WILL BE PRECEDED B8Y A TWO JET ULLAGE.

RULE NUMBERS 16«18 THROUGH
16=19 ARE RESERVED.

MISSION REV | DATE SECTION GROUP ‘ PAGE

APOLLO 14| FNL| 11/1/70f CSM SPS MANAGEMENT
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NASA - Manned Spacecraft Cent

MISSION RULES
SECTION 16 = CSM SPS

er

PRESSURE (LESS THAN
400 PSIA)

CUES/NOTES/COMMENTS

OF SUSPECTED TANK
BY ACTIVATING IT
AFTER STARTING ON.
GOQD BANKe

IF LOSS CONF IRMED
BY ENGINE OPERATION

2

RULE PCONDITION/MALFUNCTION' PHASE ! RUL ING '
‘ + TmmTTTT .
' t '
L} L] t
! SPECIFIC MISSION RULES !
' T '
16=20] SUSTAINED PRESSURE ! ' !
ODECAY IN EITHER THE ! ' ¢
FUEL OR OXIDIZER ! ' '
TANK (COULD BE ! ' '
HELIUM OR FUEL OR ! ! ’
OXIDIZER) 'LAUNCH  'CONTINUE MISSION '
' ] 1
' ! t
. *PLAN RCS DEORBIT AT ¢
' YNEXT BEST PTP '
' ] . 1
' ‘IF LAND IMPACT IS '
! "IMMINENT AFTER ABORTING '
' 'REPRESS MANUALLY AND '
' 'PERFORM BURN TO AVOID '
' YLAND '
' ' '
'EO *ENTER NEXT BEST PTP '
' 'RCS DEORBIT !
' [} t
'TLC *NO=GO FOR LOI ¢
' 'INHIBIT NON=CRITICAL SPS !
! 'BURNS '
' L] +
‘Lo 'PLAN TE! ASAP/NC GO DOI '
' 'USE LM DPS IF CAPABILITY ¢
' VEXISTS '
. ] .
'UNDOCKED 'DOCK ASAP '
t ¢ +
'DESCENT  'ABORT !
. [ '
'LUNAR 'RETURN TO CSM ASAP '
'STAY ' '
t ' . L)
'TEC 'CONTINVE MISSION '
! "INHIBIT NON=CRITICAL !
' 'BURNS N
v ' 1
As DURING YALL 'Ae TERMINATE BURN '
NON=CRITICAL BURN!' ' :
(] (]
Be DURING CRITICAL ‘ALL ‘Be CONTINUE BURN ¢
BURN ! ' '
+ 1
) [
] 1)
‘ '
(] '
16=21f LOSS OF ONE GN2 TANK'ALL ls VERIFY OPERATION !
.
'
[}
(]
)
]
L]

B
L}
[
)
1)
]
1)
t
‘
]
¢
t
)
]

REF MR. 16=22.

MALF PRQC===~ S5PS 18

. MANUAL PRESSURIZATION OF THE
TANKS SHOULD BE CONSIDERED PRIOR TO
ANY REQUIRED SPS BURNe

DO NOT STAGE LM

¢ MALF PROC===~ SPS 9

¢ TRANSDUCER INDICATION CANNOT BE
VERIFIED WITHOUT ENGINE OPERATIONe

MISSION

REV | DATE SECTION GROUP

PAGE

APOLLO 14

FNL | 11/1/70}CSM SPs SPECIFIC

16=5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS

-

R JRULE YCONDITION/MALFUNCTION' PHASE ! RULING

R L T e

CUES/NOTES/COMMENTS

16=22 | LOSS OF ONE BANK OF MALF PROC SPS5=9

*
L '
)
t

BALL VALVES

L

'

]

]
YLAUNCH/  'Ae N/A
tgEQ '
t L]
'TLC 'Bs NO=GO FOR LOJ/DOI1
L] '
Lo 'Ce ENTER NEXT BEST PTP
' ' USE LM DPS IF
' ¢ AVAILABLE
t [}
TUNDOCKED/*Ds N/A
'DESCENT !
' LUNAR 'E. ENTER NEXT BEST PTP
'STAY !
t
'’
]
)

16=23| LOSS OF BOTH GN2 'LAUNCH As CONTINUE MISSION o MALF PROC=== SPS 9

+

TANK PRESSURES

'
]
1
1
.
L
(LESS THAN 400 PSIAM! '
'EQ 'Be ENTER NEXT BEST PTP o« TRANSDUCER INDICATION CANNOT BE
' ¢ VERIFIED WITHOUT ENGINt OPERATION.
' ' RCS DEORBIT
' ' .
'TLC *Ce NO=GO FOR LO1/DOI
' ]
Lo 'De PLAN TEl ASAP WITH LM
' ' DPS
] +
'UNDOCKED 'Eo DOCK ASAP Es¢ DO NOT STAGE LM
] ]

'DESCENT 'Fo CONTINUE MISSION
' [

*LUNAR 1Gs RETURN TO CSM ASAP
1STAY '
'TEC 'He CONTINUE MISSION

16=24| FUEL FEEDLINE AND/OR!
OXIDIZER FEEDLINE '
TEMP LESS THAN 40 !

¢ MALF PROC=== S$PS 11

LIMITATION FOR CRITICAL BURNS IS 25

DEG Fe AND UNABLE TO! DEG Fe
INCREASE e :

:LAUNCH Ae CONTINUE MISSION

:EO Be ENTER NEXT BEST PTP

: RCS DEORBIT

:TLC 'Co NO=GO FOR LOI/DOI

:LO :D- PLAN "TEl ASAP

WITH LM DPS
' [ !

VUNDOCKED 'Ee DOCK ASAP
1 L

'DESCENT 'Fe CONTINUE MISSION Fe DO NOT STAGE LM

AU RSO U UG I UG us S T T R R S N B N B I i A it di

*LUNAR *Gs RETURN TO CSM ASAP

YSTAY '

t +

'TEC "He CONTINUE MISSION

‘ ]

1 '

) L]

] L}

' L]

L} 1
Misston [ Rrev] oATE SECTION GROUP PAGE
APOLLO 14} FNL | 11/1/70| CSM SPS SPECIFIC
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NASA - Manned Spacecraft Center
MISSION RULES
SECTION 16 = CSM SPS
R "RULE YCONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
1| 1) ] - ]
¥ ‘ L )
16=25| ENGINE FLANGE TEMP ¢ ! '
GOES HMIGHER THAN ' ' '
480 DEG F DURING AN ! 4 '
SPS BURNe ! ! '
] ] ]
'LAUNCH  'NOT APPLICABLE !
t ] (]
'EQ tENTER NEXT BEST PTP ¢
+ ] ]
: *RCS DECRBIT '
[} (]
'TLC 'NO GO FOR LOI/DOI/PDI '
1 1 L
‘Lo 'ENTER NEXT BEST PTPs USE !
! 'DPS IF AVAILABLE. '
] ] 1
Ae DURING 'ALL 'Ae TERMINATE BURN !
NON=CRITICAL BURN' ! INHIBIT FURTHER !
: : NON=~CRITICAL BURNS :
Be DURING CRITICAL 'ALL tBe CONTINUE BURN !
BURN ' ' INHIBIT FURTHER '
. ' NON=CRITICAL BURNS '
) ) L}
L) L} L}
1 1] 1]
1 ' ]
] L} L}
16=26| THRUST CHAMBER ! ' ' o MALF PROC=== SPS 6
PRESSURE LESS THAN ¢ ! !
70 PS1 CONFIRMED BY ! ' !
OTHER ! ' !
INSTRUMENTATION ' ' '
| ] )
'LAUNCH  'NOT APPLICABLE ' CONFIRMING  INSTRUMENTATION
' ' ' INCLUDES ONBOARD PC METERy CREW»
'EQ YENTER NEXT BEST PTP = ! DEGRADED THRUSTs FU AND OX INTERFACE
4 YRCS DEORBIT ' PRESSURESs F/0 VALVE POSITIONSs FU
' ¢ ! AND OX TANK PRESSURESs
'TLC tNO GO FOR LOI/DOI/PDI1 '
t ) 1
L0 PENTER NEXT BEST PTP» '
' 'USE LM DPS IF AVAILABLE '
' ) )
Ae DURING ! 'Ae TERMINATE BURN !
NON~CRITICAL BURN! *  INHIBIT FURTHER '
' ' NON=CRITICAL BURNS X
t
Be DURING CRITICAL * 'Bs CONTINUE BURN '
BURN ' *  INHIBIT FURTHER '
' ' NON=CRITICAL BURNS '
) ] ]
L) L [}
1 ] ]
1) ] t
MISSION REV |DATE kECIION GROUP PAGE
APOLLO 14 FNL ]11/1/70 KSM SPS SPECIFIC 7
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NASA - Manned Spacecraft Center
MISSION RULES
SECTION 16 = CSM SPS
RULE FCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
t 1 +
t 4 )
¢ . + '
16=27] LACK OF ULLAGE *LAUNCH  'As NOT APPLICABLE t
CAPABILITY ' ' '
] 1 '
'EO "Be NO~GO FOR TLI '
! ! CONTINUE MISSION IN EO !
! ' WITH SUITABLE ¢
' ' ALTERNATE t
1 t 1
'TLC fCe NO=GO FOR LOI/DOI '
] 1 ]
‘Lo ‘Do ENTER NEXT BEST PTP ' PRECLUDES LM RESCUE
L] 1 )
'UNDOCKED 'Ees REDOCK '
' ] ]
tALL *Fo CONTINUE MISSION '
'OTHERS ! INHIBIT NON=CRITICAL '
J ' BURNS If POSSIBLE '
) 1 ]
L) 1 +
1 ) 1]
1 L L)
1) ] 1
16~28| DELTA P BETWEEN 'LAUNCH  'CONTINUE MISSION ' MALF PROC=== SPS 1C
FUEL AND OX TANK ' ' '
PRESSURES GREATER ! ' '
THAN 20 PSI AND ' ! '
UNABLE TO DECREASE ' ! '
'EQ tENTER NEXT BEST PTP '
' 'RCS DEORBIT '
1 ] '
'TRC 'NO=GO FOR LO1/DO1 '
1 1 1)
'LO 'PLAN TEIl ASAP ¢
' 'WITH LM DPS '
] (] )
' 'DO NOT STAGE LM '
YUNDOCKED 'DOCK ASAP '
) ' '
¢ ] (]
' YRETURN TO CSM OR ATTEMPT !
' 'CSM RESCUE ¢
YALL 'CONTINUE MISSION '
' ] 1
Ae DURING TOTHERS  'Aes TERMINATE BURN !
NON=CRITICAL BURN!' ' INHIBIT FURTHER ¢
' ' NON=CRITICAL BURNS '
1 ] ()
Be DURING CRITICAL ! 18y CONTINUE BURN '
BURN ¢ ' INHIBIT FURTHER '
¢ ' NON=CRITICAL BURNS '
] 1 ]
1 1) [}
] ] (]
' L} ‘
MIss1oN |REV | DATE SECTION GROUP PAGE
APOLLO 14 |FNL | 1171770 {CSM SPS SPECIFIC
16=8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS

RULE PCONDITION/MALFUNCTION' PHASE ¢ RULING t CUES/NOTES/COMMENTS
' 1
' t
] t
16-29] LEAK OR COMPLETE ' ' o BLOWDOWN DELTA V REMAINING IS A
LOSS OF HELIUM ' ) FUNCTION OF ULLAGE VOLUME AT TIME OF
SUPPLY PRESSURE OR ! ' FATLURE
BOTH HELIUM VALVES ! ' .
FAIL CLOSED. ' '
' t
*LAUNCH  'Ae CONTINUE MISSION MALF PROC=== SPS 768
t ]
'EO '8s NO=-GO FOR TLI
' ' CONTINUE MISSION IN EO
' ' IF SUFFICIENT ULLAGE
' ' BLOWDOWN DELTA V
¢ ' CAPABILITY EXISTS
t 1
'TLC "Ce NO=GO FOR LOI/DOI/PDI
L] '

o
'

‘De NO=GO FOR UNDOCKING
t

YUNDOCKED 'Ee
' ¢

DOCK ASAP

. e e e e e e e ... .. ® mme " " %®e .= =% o= a

'ALL 'Fo CONTINUE MISSION
'OTHERS !
1 L}
] 1
) 1
(] ]
L 1
RULE NUMBERS 16~30 ¢ '
THROUGH 16=49 ARE ' '
RESERVED. ' '
(] ]
MISSION |REV | DATE SECTION GROWP PAGE
APOLLO 14 |FNL |21/1/70]csM sPs SPECIFIC
16~9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 ~ CSM SPS = CONCLUDED

1TEM
INSTRUMENTATION REQUIREMENTS
16=50] MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE
OX TK PRESS SP0003P METER/CEW COMMON M O/s8B 16=20y 28
OX SM/ENG INTERFACE P SP0931P - - HD 16=20+29
FU TK PRESS SPO006P METER/CEW COMMON M O/B 16~20y, 28
FU SM/ENG INTERFACE P SPO930P - - HD 16=20y 28
SPS VLV ACT PRESS=PRI SP0O600OP METER COMMON 16=21y 22
SPS VLV ACT PRESS=~SEC SPO60OLP METER COMMON -1 OF 2 M 0/B 1l6=21s 22
SPS FU FEEDLINE TEMP SPQO048T METER COMMON l6=24
SPS OX FEEDLINE TEMP SPQO04YT §YS TEST COMMON -1 OF 2 M
ENG CHAMBER PRESS SPO66LP METER COMMON M u/B 16~26
HE TK PRESS SPOQOLP METER SEPARATE 1 0F 2 M l6=29
FU/0X VLV 1 POS SPO022H DISPLAY SEPARATE M 16~21y 26
FU/0X viv 2 POS SPQ023H DISPLAY SEPARATE M 1 OF 2 0/8 16=21y 26
FU/0x VLV 3 POS SPOO24H DISPLAY SEPARATE M 1 OF 2 0/8 16=21y 26
FU/OX VLV & POS SPOQU25H DISPLAY SEPARATE M 16=21y 26
OX TK 1 QTY = TOTAL AUX SP0655Q DISPLAY COMMON HD 16=10s 11y 13
OX TK 2 QTY SPO656Q DISPLAY COMMON HD 16=10y 11y 13
FU TK 1 QTY = TOTAL AUX SPO657Q DISPLAY COMMON HO 16=10s 11y 13
FU TK 2 QTY SP0658Q D1SPLAY COMMON HD 16=10s 11y 13
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14|FNL | 11/1/70])csM sPs INSTR REG
16=10
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MISSION RULES

SECTION 17 = CSM SM=RCS

ITEM

17=1

17=2

17-3

17=4

t GENERAL '

- e o 2 e o

LAUNCH

THE LOSS OF ONE QUAD IS5 NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAJLURES NOR ANY REASONABLE
REALISTIC COMBINATION OF FAILURES WHICH LEAD ONLY TO LOSS OF MULTIPLE QUADSe THERE ARE»
THEREFOREs NO SM~RCS FAILURES WHICH ARE CONSIDERED CAUSE FOR ABORTa

EARTH ORBIT PHASE

As LOSS OF ONE WUADs IN ITSELFs IS NOT NECESSARILY CAUSE FOR EARLY TERMINATION OF THE MISSION
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
TL1 BE INMIBITED 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 IS CAUSE FOR ENTRY INTO THE NEXT BEST PTPa

le LOSS OF TWO ADJACENT QUADS WILL DESTROY THE CAPABILITY TO PERFORM ULLAGE
MANEUVERS AND WILL REQUIRE DELETION OF NON=CRITICAL SPS MANLUVERSe LOSS OF
TWO ADJACENT QUADS PRECLUDES SM OR HYBRID DEORBITs

2. LOSS OF TWO OPPOSITE WUADS WILL DESTROY THE CAPABILITY TO PERFORM PRECISE
3=AXIS ATTITUDE CONTROL AND PRECLUDES SM OR HYBRID DEORBIT.

TRANSLUNAR COAST

LOSS OF ONE QUAD 1S NOT CAUSE FOR TLC TERMINATION OR LOI INHMIBITe TD+E WILL CONTINUE AS LONG AS
THE SM RCS CAN PROVIDE 3=AX15 ATTITUDE CONTROL AND 3 AXIS TRANSLATION CONTROLs

LUNAR ORBIT

LOSS OF ONE QUAD 1S NOTs IN ITSELFs CAUSE FOR EARLY TERMINATION OF LUNAR ORBIT OR LUNAR STAY
PHASESe UNDOCKING WILL BE NO=~GO BECAUSE LOSS OF ONE QUAD PRECLUDES CSM ACTIVE DOCKINGe LOSS OF
TWO QUADS IS CAUSE FOR TERMINATING LUNAR ORBIT OR LUNAR STAY PHASESs AND IS ALSO <CAUSE FOR
PERFORMING TEIl WITH THE LM DPS OR RETAINING .THE LM ASCENT STAGE THROUGH TEI FOR ATTITUDE
CONTROL»

RULE NUMBERS 17=5 THROUGH
17=14 ARE RESERVEDe

M1SS10N REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL § 11/71/70JCSM SM=RCS GENERAL

17~1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 17 = CSM SM=RCS

ITEM

' SYSTEMS MANAGEMENT !

17=15] PROPELLANT GAGING
Ao PRIME METHOD===RTCC EQUATION (6 PERCENT)

Be BACKUP METHOD===HELIUM PRESSURE/TEMPERATURE (11 PERCENT) (ONBOARD}

17~16] QUAD PROPELLANT BALANCE
PROP ISOLATION VALVES WILL NOT BE USED FOR WUAD PROPELLANT BALANCEes PROPELLANT BALANCE WwILL

BY CHOOSING SUITABLE JETS FOR ATTITUDE CONTROLe PROPELLANT DIFFERENCES BETWEEN QUADS wikL
MAINTAINED WITHIN +/= 50 POUNDS.

17=~17| SECONDARY PROPELLANT FUEL PRESSURE VALVE

TRANSLATION MANEUVERs» WHICHEVER COMES FIRSTe

RULE NUMBERS 17=18 THROUGH
17=19 ARE RESERVEDe.

BE

ACCOMPLISHED 8Y SELECTING TWO=JET +X AND =X TRANSLATIONS WITH EITHER THE PITCH OR YAW QUAD AND

BE

THE RCS SECONDARY FUEL PRESSURIZATION VALVE wiLL BE OPENED FOLLOWING TD + E OR wHEN THE PRIMARY
FUEL MANIFOLD PRESSURE REACHES 150 PSIA OR RTCC SHOWS 119 LBS WILL BE REACHED DURING A

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 141FNL | 11/71/70]CSM SM=RCS MANAGEMENT
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NASA - Manned Spacecraft Center
MISSION RULES
SECTION 17 = CSM SM=RCS
RULE [CONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
' ' ]
' L} ,
¢ ' '
' SPECIFIC MISSION RULES !
' 1 )
17=20| SUSTAINED LEAK IN ' ' ' o MALF PROC=== RCS 2
HELIUM TANK ! ' '
. t ] ]
Ae ONE OR MORE QUADS'LAUNCH  'Ae CONTINUE MISSION '« QUAD WILL REMAIN USABLE UNTIL HE
' ! ' MANIFOLD PRESSURE REACHES 75 PSI
Be ONE QUAD (ALL VEO ‘Bels NO=GO FOR TLI ' :
OTHER QUADS ! ' '
NORMAL ) ¢ ! '
'TLC ' 24 CONTINVE MISSION '
] ] ]
) L . ]
"o * 34 NO GO FOR DOl OR '
' ¢ UNDOCKING '
L} t 1
"UNDOCKED ' 4+ DOCK ASAP '
| . '
'DESCENT/ ' 5e¢ CONTINUE MISSION '
' LUNAR ' !
'STAY ' '
' 1 '
Ce MORE THAN ONE 'E0 'Cele CONTINUE MISSION '
QUAD ' ' ENTER PRIOR TO LOSS !
' ' OF HYBRID DEORBIT !
' ' CAPABILITY '
] ] ]
'TLC ! 24(A) NO GO FOR LOI '
] ] ‘
' ’ {B) CONTINUE MISSION ¢
' ' IF SUFFICIENT g
' ' BLOWDOWN CAPABILITY!
' ' EXISTS ¢
] + ]
'DESCENT ' 3o CONTINUE MISSION '
] t ]
YALL ' 4, TERMINATE PHASE AND ' Ce4a(A) IN LUNAR ORBITs DO DPS TEle
'OTHERS ' ENTER NEXT BEST PTP '
' ! ' {B) RETAIN LM ASCENT STAGE THRUY
! ' * TE] DEPENDING UPON LM RCS PROPELLANT
: ' ¢ REMAININGs
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14{FNL | 11/1/7QJCSM SM=RCS SPECIFIC
17=3




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 17 = GCSM SM=RCS
R [RULE |CONDITION/MALFUNCTION' PHASE ! RUL ING ! CUES/NOTES/COMMENTS
e - mn G . S G S - A T . 8 S - —— - -—— -
' ] ]
] 1 1
t t t
17=21] SUSTAINED LEAK ! ¢ ' o MALF PROC=== RCS IC
BELOW HE I1SOLATION ! ' J
VALVE (COULD BE ' ' '
HELIUM OR FUEL OR ! \ ! !
OXID1ZER) ' ! ' o WUAD WILL REMAIN USABLE UNTIL HE
' ' ' MANIFOLD PRESSURE REACHES 75 PSie
As ONE OR MORE "LAUNCH  'As CONTINUE MISSION !
QUADS ' ' '
1 + ]
Be ONE QUAD (ALL 'EO 'Bele NO~GO FOR TLI '
OTHER QUADS ! ! !
NORMAL } ' ' '
'TLC ' 24(A) NO GO FOR LOI '
) L ]
' ¢ (8) ENTER NEXT BEST PTP!
' ' IF LM NOT AVAILABLE!'
1 ' t
‘Lo ! 3, NO GO FOR DOI OR '
! ' UNDOCKING '
) ) ]
SUNDOCKED ' 44 DOCK ASAP :
' )
'DESCENT ' 5. CONTINUE MISSION '
] I ]
*LUNAR ' 6¢ CONTINUE MISSION '
'STAY ! '
) L} ]
Ce MORE THAN ONE 'DESCENT 'Cels CONTINUE MISSION '
] . '
'ALL t 24 TERMINATE PHASE AND ' Ce2e(A) IN LUNAR ORBIT DO DPS TEls
YOTHER ' ENTER NEXT BEST PTPe !
' ' ' (B) RETAIN LM ASCENT STAGE FOR
' ' ' TE1 DEPENDING UPON LM APS/  RCS
' ' ' PROPELLANT REMAINING.
] L 1
] 1 ]
] ] '
4 1 )
17~22] PACKAGE TEMP LESS  *LAUNCH  'NOT APPLICABLE ' o MALF PROC~== RCS 1A
THAN 55 DEG Fo AND ! ' '
UNABLE TO INCREASE ! ¢ '
1 ] '
Ae ONE QUAD tALL ‘to 'Aelas NO=GC FOR TLI '
OTHER QUADS ' ! '
NORMAL ) ' ' '
:Tuc : 24(A) CONTINUE MISSION :
‘Lo ' 3.4 NO GO FOR DOl OR '
' ' UNDOCKING !
] t ]
:unoocxso : 4¢ DOCK ASAP :
:DESCENT : 5¢ CONTINUE MISSION :
*LUNAR ' 64 CONTINUE MISSION '
1STAY ' '
] ] .
Be MORE THAN ONE 'DESCENT 'Bels CONTINUE MISSION '
QUAD ' ' '
] ] ]
*ALL ' 2+ TERMINATE PHASE AND ' Be2e(A) IN LUNAR ORBIT DO DPS TEI
'OTHER ¢ ENTER NEXT BEST PTPe !
' ' ' (B) RETAIN LM ASCENT STAGE FOR
¢ ' ' TEI ODEPENDING UPON LM APS/ RCS
' ' ' PROPELLANT.
L ) t
MISSION | REV| DATE SECTION GROUP PAGE
APOLLO 14{ FNL | 11/1/70] CSM SM=RCS SPECIFIC
17=4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 17 = CSM SM=RCS

RULE [CONDITION/MALFUNCTION' PHASE ¢ RULING ' CUES/NOTES/COMMENTS
1 ] 1
L} L] ]

17-23] LOSS OF INDIVIDUAL 'LAUNCH  *'NOT APPLICABLE * CONTROL SYSTEM  MALFUNCTION  WILL
THRUSTERS d ’ ' CAUSE LOSS OF AUTO COILS OF THRUSTER
OR THRUSTER ' ' ' ALTHOUGH DIRECT COILS ARE  STILL
COMBINATIONS AS A ! ' ¢ AVAILABLE.

RESULT OF CLOGGING»s ! ' '

FREEZINGs BURNOUTs ¢ ¢ '

OR CONTROL SYSTEM = ¢ ' '

MALFUNCTION ' ' '

1 L ]
Ae LOSS OF ANY ROLL 'LO 'Aele NO=GO FOR UNDOCKING !
THRUSTER ' J '
:UNDOCKED : 24 DOCK ASAP :
'ALL ' 3, CONTINUE MISSION '
'QTHERS ! '
1 ] 1
Be LOSS OF FOLLOWING'EO 'Bele CONTINUE ALTERNATE '
THRUSTER ' ' EQ MISSION '
COMBINATIONS === : : :
' ' IF BOTH SPS AND SM '
TWO PITCH OR TWO ! ' RCS DEORBIT '
YAWs ' ' CAPABILITY AND ALL '
' ' AX1S ATTITUDE '
ONE PITCH AND ' ' CONTROL AVAILABLE '
ONE YAW» ' ' '
'TLC ' 24 NO=GO FOR LOI '
PITCH AND TWO ' ' '
ROLL IN SAME ' ' 3, PLAN TEI FOR NEXT '
DIRECTION) ' ' OPPORTUNITY '
YTLC ’ ’
ONE YAW AND TWO 'UNDOCKED ' 44 DOCK ASAP d
ROLL IN SAME ' ' '
'DESCENT ' 54 CONTINUE MISSION ' BeSe RETAIN LM ASCENT STAGE FGR TEl
' ' ' IF LOSS OF ALL THRUSTERS 1IN ONE
' ' ' DIRECTION IN SAME AXIS
THREE ROLL IN VLUNAR ' 6e ENTER NEXT BEST PTP ¢
SAME DIRECTION :STAY : :
] 1 [}

Co LOSS OF +X 'ALL tCe INHIBIT NON=CRITICAL ' Co REF SPS RULE 16=27» LACK OF
THRUSTERS ON ' J SPS BURNS ' ULLAGE CAPABILITY
ADJACENT QUADS : ' :

]
) ] ]
) ] [}
) 1] )

RULE 17«24 THROUGH ! ' '

17=49 ARE RESERVEDs ! ' '

MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14]FNL | 11/1/70fCSM SM=RCS SPECIFIC
17=5




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 17 = CSM SM=RCS ~ CONCLUDED

R 1ITEM
© ' INSTRUMENTATION REQUIREMENTS !
17=50] MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE
SM HE TK A PRESS SR5001P METER COMMON 17=20y 21
QTY SM=RCS PROP SYS A SR5025Q METER COMMON =1 OF 2 M 17=20s 21
SM HE TK B PRESS SR5002P METER COMMON 17-20y 21
QTY SM~RCS PROP SYS B SR5026Q METER COMMON -1 OF 2 M 17-20s 21
SM HE TK C PRESS SR5003P METER COMMON 17=20y 21
QTY SM=RCS PROP SYS 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 =1 OF 2 M 17=20s 21
SM ENG PKG A TEMP SR5065T METER/CEW COMMON HD 17=22
SM ENG PKG B TEMP SR5066T METER/C&W COMMON HO 17=22
SM ENG PKG C TEMP SR5067T7 METER/CoW COMMON HD 17=~22
SM ENG PKG D TEMP SR5068T METER/C&W COMMON HD 17=22
SM HE TK A TEMP SR50137 METER COMMON HL 17=20, 21
SM HE TK B TEMP SR5014T METER COMMON HD 17-20y 21
SM HE TK C TEMP SR50157 METER COMMON HD 17=20y 21
SM HE TK D TEMP SR5016T METER COMMON HD 17=20s 21
SM HE MAN A PRESS SR5729P m———— me———— HD 17=20y 21
SM HE MAN B PRESS SR5776P m————— —————— HD 17-20y 21
SM HE MAN C PRESS SR5817P ————— ———— HD 17-20y 21
SM HE MAN D PRESS SR5830P ————— — HD 17=20, 21
SM FU MAN A PRESS SR5737P METER/CEW COMMON HO 17=12» 21
SM FU MAN 8 PRESS SR5784P METER/CEW COMMON HO 17=12y 21
SM FU MAN C PRESS SR5822P METER/C&W COMMON HD 17=12» 21
SM FU MAN D PRESS SR5823P METER/CEW COMMON HO 17=12y 21
SM OX MAN A PRESS SR5733P ———— —————— HD 17=-21
SM OX MAN B PRESS SR5780P ————— —————— HD 17=-21
SM OX MAN C PRESS SR5820pP m——— —a——— HD 17-21
SM OX MAN D PRESS SR5821P ———— ————— HD 17-21
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14 [FNL | 11/1/70 JCSM SM=RCS INSTR REw

17~6
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MISSION RULES

SECTION 18 = CSM CM=RCS

ITEM

-

18~1

18=2

18=3

18=4

' GENERAL '

LAUNCH

Ae A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN
ONE CM RCS RING IS NOT CAUSE FOR ABORT SINCE THE REMAINING RING IS CAPABLE OF ABORT OR
ENTRY ATTITUDE CONTROLe THIS FAILURE WILL REQUIRE ENTRY INTO PTP 6=~4 SINCE SYSTEMS ARE NO
LONGER REDUNDANT

Be A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN
BOTH CM RCS RINGS PRIOR TO TOWER JETTISON IS JUSTIFICATION FOR A MODE 1 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 1S CONSIDERED OPERATIONALLY PREFERABLE 70
PERFORMING AN ABORT AND PRESENTS LESS POTENTIAL HAZARD TO CREW RECOVERYs FURTHERMOREs (M
RCS CONTROL IS REQUIRED FOR ABORTS IN THE MODE 11 AND MODE 111 REGIONSs AND TO ABORT THE
LAUNCH IN THESE REGIONS FOR LOSS OF CM RCS CAPABILITY WOULD PUT THE SPACECRAFT AND CREW
INTO AN UNSAFE ENVIRONMENTe

LUNAR ORBIT» LUNAR STAY PHASES
Ae LUNAR ORBIT ACTIVITIES WILL BE TERMINATED FOR LOSS OR IMPENDING LOSS OF ONE CM RCS SYSTEM.
Be THESE PHASES WILL BE CONTINUED IF THE CM=RCS IS ARMEDe

Ce LOSS OF ONE SYSTEM IS CAUSE FOR ENTRY INTO THE NEXT BEST PTPe

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 OR HELIUM MANIFOLD PRESSURE (COULD BE
EITHER FUEL OR OXIDIZER) IN ONE CM RCS RING DELETES THE REDUNDANCY OF THE ENTRY ATTITUDE
CONTROL SYSTEM AND REDUCES THE DELTA V AVAILABLE FOR HYBRID DEORBITe LOSS OF HELIUM SUPPLY
PRESSURE OR HELIUM MANIFOLD PRESSURE IN BOTH CM RCS RINGS DELETES 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 IS CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO THE NEXT
BEST PTP.

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

Ce LOSS OF BOTH RINGS IS CAUSE FOR RETAINING THE LM ASCENT STAGE.

RULE NUMBERS 18=5 THROQUGH
18~9 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 141FNL ] 11/1/70|CSM CM=RCS GENERAL
18=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 18 = CSM CM=RCS

ITE

18=10

18=11

! SYSTEMS MANAGEMENT '

THRUSTER TEMP CONTROL

CM RCS THRUSTERS MAY BE HEATED PRIOR TO ENTRY FOR 20 MINUTES OR UNTIL THE LOWEST [INDICATED
TEMPERATURE 1S 28 DEGe Fey9 WHICHEVER COMES FIRSTe IF THRUSTER(S) HEATER FUNCTION FAILSs <M RCS
1S STILL CONSIDERED OPERATIONAL PENDING RESULTS OF CM RCS CHECKOUT PRIOR TO ENTRY.

MALF PROC RCS 5.

HELIUM INTERCONNECT

AS A LAST RESORTs IF THE HELIUM IN ONE RING 1S DEPLETED DUE TO A LEAK AND THE PROPELLANT IS
DEPLETED IN THE OTHER RINGy THE SYSTEMS MAY BE INTERCONNECTED IF THE REMAINING PROPELLANT IS
REQUIRED FOR CONTROLs 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 14|FNL | 11/1/70§CSM CM=RCS MANAGEMENT
18-2




NASA - Manned Spacecraft Cent
MISSION RULES

SECTION 18 = CSM CMe~RCS

er

RULE {CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
L] t )
1 ] ]
. 1 ]
* SPECIFIC MISSION RULES !
' t - )
18=20| SUSTAINED LEAK IN ' ' '
OR COMPLETE LOSS OF ! ' ¢
OF HELIUM SUPPLY ' ' '
PRESSURE ' ' '
' t '
Ae ONE RING 'LAUNCH  'Aele CONTINUE MISSION AND !
' ' ENTER PTP 6=4 '
L] ] []
'DESCENT ' 2o CONTINUE MISSION '
] ) ]
*ALL ¢ 3, TERMINATE PHASE AND ' As3e NORMAL ENTRY
1OTHERS ! ENTER NEXT BEST PTP !
t 1 ]
Bs BOTH RINGS "LAUNCH  'Bels CONTINUE MISSION AND !
' ' ENTER PTP 2~le '
' ' UNLESS PRIOR TO '
' ' TOWER JETTISONs IF '
' ¢ PRIOR TO TOWER '
' ' JETTISONs ABORT '
L) 1 (]
'DESCENT ' 2+ CONTINUE MISSION '
) 1] ]
L] ] ]
YALL * 3, TERMINATE PHASE AND ' Be3s CONTINGENCY SM RCS SPINUP PRIOR
'OTHERS ! ENTER NEXT BEST PTP ' TO CM/SM SEP FOR DEORBIT AND TBD FOR
' ' ' LUNAR RETURN ENTRYe
' ] [
L + [
1 ] [
t [} [l
] ] ]
18=21] SUSTAINED LEAK IN OR! ' '
COMPLETE LOSS OF ’ ' '
HELIUM MANIFOLD ! ' '
PRESSURE (COULD ’ ' '
BE EITHER FUEL OR ! ' '
OXIDIZER) ' ' '
] 1 )
As ONE RING 'LAUNCH  'Aele CONTINUE MISSION AND
: ’ ENTER PTP 6=¢ ¢
] 1 .
'DESCENT ' 2, CONTINUE MISSION ¢
+ ' L}
*ALL ' 3, TERMINATE PHASE AND
'OTHERS ENTER NEXT BEST PTP !
+ L ]
Be BOTH RINGS YLAUNCH  'Bols CONTINUE MISSION AND !
! ' ENTER PTP 2-=1 '
! ' UNLESS PRIOR TO '
' ' TOWER JETTISONe IF '
' ' PRIOR TO TOWER '
' ' JETTISONs ABORTe '
' [} |
'DESCENT ' 24 CONTINUE MISSION '
L [} . ]
t (] (]
'ALL ' 3, TERMINATE PHASE AND ' Be3 CONTINGENCY SM RCS SPINUP PRIOR
'OTHERS ENTER NEXT BEST PTP ' TO CM/SM SEP FOR DEORBIT AND TBD FOR
' ' ' LUNAR RETURN ENTRY.
t ] )
REV 1| DATE SECTION GRQUP PAGE
apoLLO 14|FNL | 1172/70]csM cM=Rcs SPECIFIC
18~3




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 18 = CSM CM=RCS

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
[ '
t ]

18~22] CM RCS IS ARMED FOR 'LO/ *CONTINUE MISSION

ANY REASON 'DESCENT/ !

 LUNAR '
VSTAY ¢
4 [}
YALL *TERMINATE PHASE AND

OTHERS tENTER NEXT BEST PTP
' '

RULE NUMBERS 18-23
THROUGH 18=49 ARE
RESERVED.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14]FNL | 11/1/70]CSM CM=RCS SPECIFIC

18«4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 18 = CSM CM=RCS = CONCLUDED

R ITEM
1 INSTRUMENTATION REQUIREMENTS !
18-50| MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE
CM HE TK A PRESS CROOOLP METER COMMON M 18-20
CM HE TK B PRESS CRO00OZP METER COMMON M 18=20
CM TK A TEMP CRO003P METER COMMON HD 18=20
CM TK B TEMP CRO00O4P METER COMMON HO 18-20
CM HE MNFLD A PRESS CROO35P METER/CEW  SEPARATE M i8=21
CM HE MNFLD B PRESS CRO036P METER/C6W SEPARATE M 18-21
MISSION REV| DATE SECTION GROUP PAGE
APOLLO 14 FNL| 211/1/70] CSM CM=RCS INSTR REQ
~ 18=5
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 19 = EMU/EVA =

ITEM

19-1

- e @0 2 2 e

' GENERAL !

TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASESs THE EXTRAVEHICULAR MOBILITY WUNIT
MUST PROVIDE THE FOLLOWING MINIMUM CAPABILITIES==-

Ae DOCKED (TUNNEL HARDWARE INSTALLED) /UNDOCKED/RNDZ

ANY COMBINATION OF TWO OPS AND/OR PLSS UNITS WITH SUFFICIENT 02 CONSUMABLES TO
SUPPORT A 30 MINUTE CONTINGENCY EVT (CEVT)

Be EVA
le CRITICAL lNSTRUME&*ATION
20 THERMAL CONTROL
3 EMU PRESSURE INTEGRITY
4o PRIMARY OXYGEN SUBSYSTEM
S5e PLSS FAN
[0 PLSS POWER SUPPLY
Te OPS 02 PRESSURE REGULATION
8 CONTAMINATION CONTROL

. 9e SUFFICIENT PLSS CONSUMABLES TO SUPPORT CHECKOUTs PLANNED EVA AND A 30 MINUTE
POST=EVA RESERVEs

10s SUFFICIENT OPS CONSUMABLES TO SUPPORT 30 MINUTE PURGE OPERATIONS AT HIGH
PURGE FLOWe

11« BSLSS IF TRAVERSE DISTANCE IS GREATER THAN 1 KM FROM LMe

(EMU)

MISSION REV ] DATE SECTION GROUP PAGE

APOLLO 14| FNL| 11/1/70] EMU/EVA GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 19 = EMU/EVA =~

ITEM

19=2

DEFINITIONS
LOSS OF

le

2

LOSS OF
le
24
3e
LOSS OF
le

2.

LOSS OF
le

2e

3e

EMU PRESSURE INTEGRITY

UNABLE TO MEET 0s3 PSI/MIN PRESSURE DECAY CRITERIA DURING EMU PRESSURE INTEGRITY
CHECK

EMU REGULATED PRESSURE LESS THAN 3475 PSID (TM) AND DECREASING ON LUNAR SURFACE
WHICH REPRESENTS AN 02 USAGE RATE GREATER THAN Oe7 LBS/HR

PRIMARY OXYGEN SUBSYSTEM (POS)

SOURCE PRESSURE LESS THAN 135 PSIA OR 5 PERCENT (INDICATOR)

UNABLE TO SUPPLY OXYGEN TO OXYGEN VENTILATION LOOP {OVL)

IMPROPER PLSS PRESSURE REGULATION (LESS THAN 3475 OR GREATER THAN 4405 PSID}
PLSS POWER SUPPLY

PLSS BATTERY VOLTAGE LESS THAN 1640 VDC AND DECREASING

PLSS BATTERY CURRENT DRAIN GREATER THAN 340 AMPS AND INCREASING (DOES NOT INCLUDE
CHECKOUT)

THERMAL CONTROL
LOSS OF LCG/LTL CIRCULATION
LCG H20 INLET TEMPERATURE AND SUBLIMATOR 02 OUTLET TEMPERATURE OF 50 DEG F AND
INCREASING AND LCG H20 DELTA T LESS THAN 5 DEG F AND DECREASING WITH DIVERTER
VALVE IN ''MAX*'* POSITION (THIS CONSTITUTES A FAILED SUBLIMATOR)

DEPLETED FEEDWATER RESERVOIR OR INABILITY TO SUPPLY H20 TO SUBLIMATOR

EMERGENKCY RETURN CAPABILITY

le THE OPS HIGH PURGE FLOW (8 LBS/HRSIRETURN TRAVERSE CAPABILITY OF 1 KM REPRESENTS
A 3 FT/SEC TRAVERSE RATE 300 BTUS CREWMAN HEAT STORAGEs AND 13 MINUTES FOR
TERMINATION AND INGRESSe
2¢ THE OPS LOW PURGE FLOW (4 LBS/HR)/BSLSS RETURN TRAVERSE CAPABILITY OF _3_ KM
REPRESENTS A 3 FT/SEC TRAVERSE RATEs 5 MIN FOR BSLSS ACTIVATION/DEACTIVATION»AND
13 MIN FOR TERMINATION AND INGRESS. ‘
MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14 {FNL | 21/1/70 |eMu/Eva GENERAL
19=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 19 = EMU/EVA =

1TEM

19=3

19=4

19=5

19=6

19=7

19-10

19=11

19~12

19~13

19«14

19=15

19=16

CREWMAN MAY ELECT TO ATTEMPT A WET SUBLIMATOR RESTART IF BREAKTHROUGH OCCURSs

OPS PURGE CAPABILITY IS REQUIRED FOR EVAe.

VACUUM TRANSFERS WILL ONLY BE WUSED IN SUPPORT OF (1) CONTINGENCY INTRAVEHICULAR OR
EXTRAVEHICULAR TRANSFERS (CIVT OR CEVT) BETWEEN S/C» AND (2) A LM CABIN REPRESS FAILURE.

AN EMU/LM ECS HYBRID LIFE SUPPORT AND <COMM CONFIGURATION IS iACCEPTABLE IF WITHIN SYSTEMS
CAPABILITIES AND IF REQUIRED TO PRECLUDE TIMELINE IMPACT.

CONSIDERING 300 BTU'S AS THE MAXIMUM ACCEPTABLE CREWMAN HEAT STORAGEs THE BSLSS 1S REQUIRED AS
THE EMERGENCY SYSTEM FOR TRAVERSE IN EXCESS OF 1 KM FROM THE LM

RULES 19~8 THRU 19~9 ARE RESERVEDs

! MANAGEMENT !

THE PLSS BATTERY 1S CONSIDERED TO HAVE A CAPACITY OF 17¢4 AMP=HRS.

THE PLSS PRIMARY OXYGEN SUBSYSTEM (POS) MUST CONTAIN THE MINIMUM LOADED PRESSURE OF 1025 PSIA TO

SATISFY THE FIRST PLANNED EVAe THE SECOND EVA PROFILE WILL BE BASED UPON THE 02 RECHARGE FROM
THE LM '

THE PLSS FEEDWATER RESERVOIR IS CONSIDERED TO HAVE A NOMINAL LOADING OF 8¢5 LBSe UNLESS
OTHERWISE INDICATED BY TELEMETRYe SUBSEQUENT PLSS RECHARGES WILL BE CONSIDERED TO PROVIDE 845
LBS.

THE CONTAMINANT CONTROL ASSEMBLY [S CONSIDERED TO HAVE A 7800 BTU TOTAL METABOLIC CAPABILITY AT
METABOLIC RATES OF 1200 BTU/HR OR LESSe

SUFFICIENT PLSS AND/OR OPS CONSUMABLES WILL BE RETAINED AT LM LIFTOFF TO SUPPORT A 30 MINUTE

CEVA.

WHEN THE TRAVERSE DISTANCE IS IN EXCESS OF 1 _KM SUFFICIENT FEEDWATER - WILL BE RETAINED WITHIN
EACH PLSS DURING THE EVA TO PROVIDE BSLSS WALKBACK CAPABILITYs

FOR INTERMITTENT PURGING FOR VISOR DEFOGGINGs ODECONTAMINATIONs OR ADDITIONAL COOLINGs THE
PRIMARY 02 SHUTOFF VALVE SHOULD BE TURNED OFF FOLLOWING OPS ACTIVATION BUT PRIQOR TO PURGING.

RULES 19=17 THROUGH
19=19 ARE RESERVED.

MISSION IREV DATE ISECTION GROUP PAGE
APOLLO 14 JFNL §11/1/70 [EMU/EVA GENERAL
MANAGEMENT 19=3




NASA - Manned Spacecraft Center
MISSION RULES
SECTION 19 = EMU/EVA =
RULE JCONDITION/MALFUNCTION' PHASE ! RULING t CUES/NOTES/COMMENTS
] ) 1
] ] 1)
! SPECIFIC !
t ] 1
19=20] LOSS OF EMU 1EVA tACTIVATE OPS t REF MALF EMU
PRESSURE INTEGRITY ! ' [
) ) ’
ls PGA PRESS LESS ! ! le TERMINATE EVA '
THAN 3.7 BUT ' ' '
GREATER THAN ' ' '
3.4 PSID ' ' '
‘ t t
2+ PGA PRESS LESS ! ' 2¢ TERMINATE EVA '
THAN 34 PSID ' ' IMMEDIATELY '
] ' 1
] (] ]
19-21] PLSS FAN FAILURE EVA YTERMINATE EVA IMMEDIATELY ' REF MALF EMU
' ] ]
' ¢ les ACTIVATE OPS '
) ] 1
' ¢ 2¢ OPEN PGA PURGE '
' ¢ VALVE=LOW FLOW '
+ 1 )
1 1 1)
1 1 1
1 L )
] ] [
19=-22] CONTAMINATION IN 'EVA *TERMINATE EVA IMMEDIATELY ' REF MALF EMU
VENTILATION ' t '
SYSTEM ! ' 1e ACTIVATE OPS '
] ) 1
' ' 2+ OPEN PGA PURGE '
' ' VALVE=LOW FLOW J
' 1 ]
1) ] '
] ) t
] t t
) ] t
) ] ]
) ) )
RULES 19=23 THROUGH ' ' '
19=29 ARE RESERVED. ! ' [}
) ] ]
] + [}
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14]FNL ] 11/1/70] EMU/EVA SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19 = EMU/EVA =

RULE

CONDITION/MALFUNCTION'

PHASE !

RULING

CUES/NOTES/COMMENTS

19=30

19=31

19=-32

19=33

LOSS OF THERMAL
CONTROL

LOSS OF POS

LOSS OF PLSS POWER

LOSS OF CRITICAL
INSTRUMENTAT ION

.
'
RULES 19=34 THROUGH '
19=40 ARE RESERVEDs '

EVA

le

le

e

20

3

TERMINATE EVA

IF ADDITIONAL

COOLING

1s

REQUIREDs ACTIVATE

BLSS

CREWMAN MAY ELECT TO

OR

ACTIVATE OPS IN HIGH
PURGE FLOW MODE IF

LESS THAN 1 KM FROM
LM AND CIRCUMSTANCES

PERMIT

TERMINATE EVA

ACTIVATE OPS

IF EMU PRESSURE

GREATER THAN 4405

PSID (CTM) CLOSE POS
SHUTOFF VALVE

ls ACTIVATE OPS

TERMINATE EVA IMMEDIATELY

OPEN PGA PURGE VALVE
LOW FLOW

CREWMAN MAY ELECT TO

ACTIVATE BLSS

OR

ACTIVATE OPS IN HIGH
PURGE FLOW MODE IF

LESS THAN _1_ KM FROM
LM AND CIRCUMSTANCES

PERMIT,

TERMINATE EVA

REF MALF EMU

REF MALF EMU
NOTE=== IN THE EVENT OF HIGH PGA
PRESSUREY PGA PURGE VALVE MAY BE

OPENED FOR PRESSURE RELIEF FOLLOWING
OPS ACTIVATIONS

REF MALF EMU

REF MR 19=42

NOTET-- REF SECTION 20 FOR EVA COMMUNICATIONS RVLES
' '

MISSION

REV

DATE

SECTION

GROVP

PAGE

APOLLO 14

FNL

11/1/70

EMU/EVA

SPECIFIC

19=5




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 19 = EMU/EVA = CONCLUDED

R | I1TEM
t INSTRUMENTATION REWUIREMENTS
19=41] PRELAUNCH INSTRUMENTATION FM/FM MISSION RULE
MEAS DESCRIPTION PAM ONBOARD TRANSDUCERS CATEGORY REFERENCE
FEED H20 PRESS GT8110P/GT8210P COMMON HD 19=2+3130
LOW FEED H20 PRESS TONE=FLAG M
PLSS EKG GT8124J/GT82244 *
[ 1991492510
PLSS BAT CUR GT8140C/GT8240C HD 21932
PLSS BAT vOLT GT8l4lV/GT8241V HD 19=19210932
LCG H20 TEMP GT8154T/GT8254T HD 19=19217530
PGA PRESS GT8168P/GT8268P HD 19=152920931
PGA PRESS GAGE CUFF GAGE M
LOW PGA PRESS TONE=FLAG M
19=13293921°
SUBL 02 OUT TEMP GT8170T/GT8270T HD 30911914
PLSS=CO2 PP GT81l75P/GT8275P HD 19~1s13922
PLSS 02 PRESS GT8182P/GT8282P COMMON HD 19=192+20931
PLSS 02 QTY IND METER M
HIGH 02 FLOW TONE=FLAG M 19=192920931
LOW VENT FLOW TONE=FLAG M 19=1s21
LCG H20 DELTA T GT8196T/GT8296T HD
OPS PRESS GAGE METER M 19=1s4114
OPS REG PRESS GAGE METER #xp
EVC SYNC GT8100X/GT8200X M
EVC CAL 0 VDC GT8101V/GT8201V HD
EVC CAL 5 VDC GT8102v/GT8202V HD
» AEROMEDICAL PARAMETER REFERENCE SECTION 30,
##] OF 2 OPS REG PRESS GAGES IS MANDATORYa
19-42| CRITICAL INSTRUMENTATION
PAM
MEAS DESCRIPTION FM/FM ONBOARD TRANSDUCER
PLSS 02 PRESS OR PLSS 02 QTY IND GT8182P/ METER COMMON
GT8282P
PGA PRESS GAGE CUFF GAROE ’ n
POA PRESS GT8168P/ 10F3
GT8268P r M
LOW PGA PRESS TONE TONE
LOW VENT FLOW TONE TONE
PLSS BAT CURRENT GT8140C/ 10F3
GT8240C M
SUBL 02 OyYT TEMP GT8170T/
GT8270T J
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14 fFNL | 21171770 |EMU/ZEVA INSTR
19-6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

R ITEM

20=1

20=2

P

' GENERAL '
As BASELINE REQUIREMENTS (ALL PHASES EXCEPT LAUNCH)
le TWO=WAY VOICE COMM BETWEEN SPACECRAFTs

2e TWO~WAY VOICE COMM BETWEEN CSM OR LM AND MSFN DURING ALL OOCKED ACTIVITIES
AND BETWEEN BOTH SPACECRAFT AND MSFN DURING UNDOCKED ACTIVITIES.

Be LAUNCH

THERE ARE NO COMMUNICATIONS FAILURES FOR WHICH THE LAUNCH/ INSERTION PHASE WIL
TERMINATED

Ce POWERED DESCENT ADDITIONAL REQUIREMENTSe

LM VOICE REQUIRED TILL LO GATEe THERE ARE NO CSM COMMUNICATIONS SYSTEMS FAILURES FOR
LM POWERED DESCENT WILL BE TERMINATEDs

De LUNAR STAY ADDITIONAL REQUIREMENTS.

le FOR TWO=MAN EVA==-VOICE COMM BETWEEN MSFN AND ONE EVA PLUS DUPLEX VOICE
BETWEEN BOTH EVA CREWMAN.

2e FOR ONE=MAN EVA~==VOICE COMM BETWEEN MSFN AND LM OR EVA PLUS DUPLEX VOICE
BETWEEN THE LM AND EVA CREWMAN,

Ee THE LM WILL BE RETAINED FOR TEC COMM IN EVENT OF LOSS OF ALL COMM BETWEEN THE (CSM AND
GROUND.

VHF EVA COMMUNICATIONS PRIORITIES ARE===
A TWO~MAN EVA
le PRIME~~=~EVA~1 AR/EVA=2 AR (RELAY MODE=~ALLOWS DUPLEX VOICE BETWEEN EVA'S PLUS
THE TRANSMISSION OF VOICE AND DATA FROM BOTH EVA'S TO LMs PLUS THE RECEPTION
OF VOICE VIA LM BY BOTH EVA'S)
24 BACKUP===EVA~1 AR/EVA=2B OR EVA=1 A/EVA=-28 OR EVA~1 B/EVA=2A (EITHER MODE
COMBINATION ALLOWS DUPLEX VOICE BETWEEN EVA'S PLUS THE TRANSMISSION OF VOICE
FROM BOTH THE EVA'S TO THE LM PLUS THE TRANSMISSION OF DATA FROM ONE EVA TO
THE LM AND THE RECEIVING OF LM VOICE BY ONE EVAe!
Be ONE=MAN EVA

le PRIME===~EVA=1A OR EVA=2A (ALLOW DUPLEX VOICE BETWEEN EVA AND THE LM PLUS THE
TRANSMISSION OF DATA FROM EVA TO LM)

2. BACKUP=~=EVA=18 OR EVA=2B (ALLOWS DUPLEX VOICE BETWEEN EVA AND LM}

RULES 20=3 THROUGH
20=6 ARE RESERVEDs

L BE

WHICH

THE

MISSION REV] DATE SECTION GROUP PAGE

APOLLO 14 FNL] 11/1/7¢ COMM & INST FUNCTIONAL
COMM=GENERAL 20-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 =~ COMMUNICATIONS AND INSTRUMENTATION

R ITEM

20~7

20-8

' MANAGEMENT '

o et s e e

VOICE CONFIGURATION

Ao

Be

LM/CSM/MSFN

le VHF DUPLEX B AND USB WILL BE TRANSMITTED/RECEIVED SIMULTANEOUSLY FOR LAUNCH
THROUGH CYIs REV le VHF SIMPLEX A AND USB WILL BE TRANSMITTED/RECEIVED
SIMULTANEOUSLY FOR EARTH ORBIT AFTER CYIs REV 1 LOSe

2 VHF A SIMPLEX 29648 MHZ IS PRIME VOICE COMM BETWEEN VEHICLES EXCEPT DURING
RANGING WHEN DUPLEX B (CSM) AND DUPLEX A (LM) WILL BE USEDs

3e VHF B SIMPLEX 259+7 MHZ 1S BACKUP TO VHF A SIMPLEX 296e8 MHZe
4o USB IS PRIME VOICE COMM BETWEEN MSFN AND CSM OR LMe

5e USB/VHF RELAY [S VOICE COMM BACKUP TQ USB BETWEEN MSFN AND MALFUNCTIONED
S/Ce

6a NORMAL VOICE COMM WILL WUSE SIMULTANEOUS MSFN UPLINK TO BOTH VEHICLESe
HOWEVERs IF REQUIREMENT SHOULD EXISTs SIMULTANEOUS INDEPENDENT MSFN/CSM  AND
MSFN/LM COMM MODES WILL BE INITIATEDe.

Te THE PRIME CSM/LM. COMMUNICATIONS MODE DURING THE LUNAR ORBIT PHASE 1S5 VHF,
THE PRIME VHF MODE IS VHF A SIMPLEX UNLESS THIS MODE 1S PRECLUDED BY THE USE
OF VHF RANGINGe DURING LUNAR STAY PHASE THE PRIME CSM/LM MODE 1S MSFN RELAYs

Be THE CSM AND LM WILL TRANSMIT SIMULTANEOUSLY ON VHF AND USB DURING ALL LM
POWERED UP PHASES IN LUNAR ORBITs

9 IN THE EVENT OF A COMPLETE LOSS OF CSM S~BAND COMMUNICATIONS WITH MSFN» THE
LM WILL BE CONFIGURED FOR LM TWO=WAY RELAY AND RETAINED FOR TEI AND TEC.

LM/CSM/EVA/MSFN
le LM TWO=WAY RELAY WITH TWO=MAN EVA 1S THE PRIME MODE PLANNED FOR EVA

OPERATIONs CSM===USB TRANSMIT/RECEIVE ONLY===LM=== TRANSMIT VHF As RECEIVE
VHF A AND Bs MSFN CONFIGURED FOR uUSB RELAYe

CSM VHF/USB MANAGEMENT

Ae

Be

FOR CREW REST PERIODS» CSM S=BAND ANTENNAS WILL BE SELECTED BY GROUND COMMANDS.

NORMAL CONTROL OF THE S=BAND MODES WILL BE BY GROUND COMMANDe CSM COMMUNICATIONS SWITCH

POSITION WILL REFLECT OUT~OF=SITE CONTACT CONFIGURATIONe

MISSION REV | DATE SECTION GROVP PAGE

APOLLO 14]FNL | 21/1/70fCOMM & INST FUNCTIONAL
COMM=MNG e 20=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

ITEM

20=9

LM STEERABLE ANTENNA MANAGEMENT

Ao

DURING ALL PHASES THE STEERABLE ANTENNA TEMPERATURE SHOULD BE MAINTAINED BETWEEN =65 DEGe F
AND 185 DEGe Fo

APOLLO COLOR TELEVISION CAMERA MANAGEMENT

Aes THE COLOR TV CAMERA WILL NOT BE POINTED SUCH THAT THE SUN WILL BE IN THE FIELD OF VIEWe THE

Be

Ce

D

Eo

Fe

Go

CAMERA MAY BE POINTED NEAR THE SUN=== HOWEVER» IF OBJECTIONABLE FLARE OCCURSs» THE GROUND
WILL REQUEST THE CAMERA TO BE MOVEDe

THE GROUND WILL MONITOR THE TV PICTURE AND RECOMMEND CAMERA MOVEMENT TO PREVENT
IRREVERSIBLE VIDICON TUBE BURNS FROM REFLECTIVE OBJECTSe

BETWEEN EVA'S THE TV CAMERA WILL BE LOCATED IN THE SUN AND OPERATING TO MINIMIZE THE
POSSIBILITY OF FREEZINGe

DELETED

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

DELETED

WHEN A BRIGHT OBJECTs WITH A CONTRASTING DARK BACKGROUND IS IN THE FIELD OF VIEWs THE GROUND

WILL RECOMMEND AN ALC SWITCH SETTING TO GET THE BEST PICTUREs THE ALC=PEAK WILL GIVE THE
BEST PICTURE OF THE BRIGHT OBJECT AND THE ALC~AVERAGE WILL GIVE THE BEST PICTURE OF THE
DARK BACKGROUND

RULES 20~11 AND
20=12 ARE RESERVEDe

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14JFNL | 11/1/70QCOMM & INST FUNCT IONAL
COMM=MNG ¢ 20~3




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

RULE {CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' 1 .
[} t 1
' SPECIFIC !
] ' 1
20-13] LOSS OF TWO-WAY VHF 'DOCKED  'CONTINUE ' REF LM MAL PROC COMM 3s LOSS OF VHF
VOICE COMM BETWEEN ' 'NO GO FOR SEP MNVR ' VOICE COMM WITH CSM
SPACECRAFT 'UNDOCKED 'DOCK ASAP '
' 'NO GO FOR CSM CIRC '
' ' ' REF CSM MAL PROCEDURE COMM 5 = LOSS
*PRE=PDI *CONTINUE MISSION ' OF VHF COMM WITH LM
t ] )
'POWERED 'CONTINUE MISSION '
{DESCENT ! '
t ) t
'LUNAR "CONTINUE MISSION '
*STAY ' ‘
' ' ' NOTE==~MSFN RELAY MAY BE UTILIZED
1 ] [}
L] ' )
20-14| LOSS OF TWO=WAY ' ' * REF CSM MAL PROCEDURES 768 = LOSS OF
VOICE COMM WITH MSFN' ' ' CSM VOICE COMM
] ] L)
Ae CSM ONLY 'LAUNCH  'Aele CONTINUE MISSION !
L] ' ]
VEARTH ' 2. ENTER NEXT BLOCK DATA !
YORBIT ' POINT '
1) [} )
"TLC ' 3, CONTINUE MISSION ' As3 ENTER LM EARLY TO USE LM S=BAND
' ' ' FOR VOICE COMM WITH MSFNe
' ’ NO GO FOR LOI ' '
1) t ]
1001 ' 4. CONTINUE MISSION '
' ' NO GO FOR SEP MANEUVER'
t ] )
TUNDOCKED/' 5e¢ CONTINUE MISSION '
'POWERED ! " '
'DESCENT ! '
1 t +
*LUNAR * 6. CONTINUE MISSION * UTILIZE VHF OF VHF RELAY FROM LM IF
tSTAY ' ' UNABLE TERMINATE LUNAR STAY  AND
' ' " PERFORM A DOCKED TELs
1 ' ]
' ' ! NOTE=== RETAIN LM FOR COMM DURING
' ¢ ' TEC
' ] ]
Be LM ONLY 'DOCKED  'Bels CONTINUE MISSION ' o REF LM MAL PROC COMM==
¢ ' NO GO FOR SEP MANEUVER'
' ' * 4 LOSS OF S=BAND VOICE COMM
YUNDOCKED * 2 RETURN TO VICINITY OF !
'PRE=PDI ! cSM '
' ' NO GO FOR PDI ' 5A, S~BAND RECEIVER CANNOT ACWQUIRE
' ' * PHASE LOCKs
'POWERED ' 3eAePDI TO LO GATE '
{DESCENT ! RETURN TO VICINITY ' Be3e CSM RELAY ACCEPTABLE
! ¢ OF CSM ASAP '
] 1 ]
' ' BeLO GATE TO TOUCHDOWN *
' X CONTINUE MISSION. !
)
*LUNAR ' 5. LM LIFTOFF NEXT ASCENT'
*STAY ' OPPORTUNITY. ¢
[ ' . [
) ] )
20-15| LOSS OF TwO CsM *EPO *CONTINVE MISSION '
AUDIO CENTERS ' INO GO FOR TLI '
'ALL 'CONTINUE MISSION=NO GO .
' *FOR LOI '
L Ll )
L) ] ]
20~16] LOSS OF VOICE FROM' 'DUAL *CONTINUE MISSION ! EVA=1 HAS EVC=1 EVA-2 HAS EVC=2
EVA=2 TO EVA=1 VEVA ' !
' 1EVA=2 GO TO POSITION ''B'' !
mission |rev | oate SECTION GROUP PAGE
; apoLLO 14|FNL | 12/72/70]comm & INST FUNCTIONAL
COMM=SPECIFIC] 20=4 |




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

ULE ICONDITION/MALFUNCTION'  PHASE ! RULING Y CUES/NOTES/COMMENTS

L t t
L 1 .
] ]

20=17| LOSS OF VOICE FROM 'DUAL 'CONTINUE MISSION
EVA=1 TO EVA=2 'EVA '
'

'le EVA=2 GO TO POSITION
[ tipne

'
t2¢ EVA=1 GO TO POSITION
' gt

'
'
' '

20-18 | LOSS OF DUPLEX VOICE'DUAL *TERMINATE EVA
BETWEEN EVA=1 AND  'EVA '
EVA=2 ’ '
) )
] [}
+ )
20-19| LOSS OF TWO=WAY 'DUAL Y TERMINATE EVA
VOICE BETWEEN MSFN 'EVA '
AND EVA ' "1s EVA=2 GO TO POSITION
] ) ICAQI
] ]
’ ' EVA=l GO TO
' ' POSITION ''B'!
] L]
1 )
' 12, IF UNABLE TO
' ' RE=ESTABLISH COMM
' ' EVA=2 RETURN TO LM AND
' ' RECONFIGURE COMM
+ +
’ '3, IF ABLE TO
] ]
' ¢ CONTINUE EVAe
t 1
+ +
+ ]
) t
20-20| LOSS OF TWO-WAY *ALT "TERMINATE EVA
VOICE BETWEEN MSFN 'EVA '

AND BOTH LM AND EVA '{(ONE=MAN)'l. RECONFIGURE LM TO
' ' RE=ESTABLISH COMMs

]

t2. tF ABLE TO

*  RE~ESTABLISH COMMs

CONTINVE EVAs

)
]
t
)
(] ]
20~21] LOSS OF DUPLEX VOICE'ALT EVA 'TERMINATE EVA
BETWEEN LM AND EVA ' (ONE=MAN)!
"1+ RECONFIGURE LM
]

AND EVA TO VHF
' BACKUP MODEe

12+ IF ABLE TO
' RE~ESTABLISH DUPLEX
COMMs CONTINUE EVAs

RULES 20~22 THROUGH

'
t
+
]
)
)
t
1
1)
]
]
t
]
]
1
]
)
1
t
]
'
)
+
t
'
)
+
)
]
)
]
+
'
]

RE=ESTABLISH COMM» '
]
'
4
]
1
]
1)
)
t
1
1
+
]
)
]
]
'
]
)
1
'
)
1
t
+
]
'
L}
1
'
1

20-25 ARE RESERVEDe '
]

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14]FNL ] 11/1/70]COMM & INST FUNCT IONAL
COMM=SPECIFIC} 20-5




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 20 =~ COMMUNICATIONS AND INSTRUMENTATION

ITEM

20=26

20=27

A

Be

Co

THE
A
Be
Ce
De
Ee
Fa

Ge

' GENERAL !
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 INSTe SYS FAILURES FOR WHICH LM POWERED DESCENT WILL BE TERMINATED.

MISSION WILL BE CONTINUED WITH THE LOSS OF THE===
CSM UPDATA LINK

CSM CAUTION AND WARNING SYSTEM

CSM DSE

CSM HIGH GAIN ANTENNA

CSM FM DOWNLINK

CSM USB RANGING (PRN}

VHF RANGING

RULES 20~28 THROUGH
20~29 ARE RESERVEDs

BE

MISSION REV | DATE SECTION GROUP PAGE

apoLLo 1a|FnL f 11/72770]coMm & InsTR CSM INST =
GENERAL 208




NASA - Manned Spacecraft Center

MISSION RULES _
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

ITEM

o tom ey

! 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 PERIODS OF VHF RANGING WHEN NO LM TM wWILL BE RECORDED»
AND WILL BE NORMALLY PLAYED BACK AT LEAST ONCE PER REVOLUTION IN LUNAR ORBITe
Be CM HIGH BIT RATE DSE RECORDINGS WILL BE MADE DURING THE FOLLOWING OPERATIONS=e==
le LAUNCH
20 TLI
3e S=IVB/CSM SEPARATION
G TD&E
Se ALL SPS MANEUVERS AND MIDCOURSE CORRECTIONS
6o DOCKING AND UNDOCKING
Te CM/SM SEPARATION AND ENTRY
8e DTO REQUIREMENTS (TBD)
9e LM FINAL SEP
Ce DURING SLEEP PERIODS

le USING HIGH GAIN ANTENNASs DSE RECORDING AND DUMPING WILL BE MANAGED PER (A)
ABOVE e

20=31} CTE MANAGEMENT

A, CTE WILL BE CONFIGURED TO CLOCK IN GET FOR FLIGHT» HOWEVERs IF A HOLD OCCURS AFTER T=15
MINUTESs CTE WILL NOT BE CORRECTED UNTIL COMPLETION OF POWERED FLIGHT.

Be CTE WILL BE ALLOWED TO ORIFT +/=5 SEC BEFORE BEING UPDATED AFTER ORBIT INSERTION

RULES 20-32 THROUGH
20=34 ARE RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14]|FNL | 11/1/70JCOMM & INSTR CSM INST =
MANAGEMENT 20=7 |




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

R {RULE [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- - ' ' 1]
' 1 t
' SPECIFIC !
) ) 1
20-35| LOSS OF CSM TM ' ' ' REF CSM MAL PROCEDURE.
(] | '
As HBR OR LBR "ALL "Ae CONTINUE MISSION ' COMM 10 = MSFN REPORTS LOSS OF
! ' " REALTIME PCMe DSE MAY BE UTILIZED
Be ALL TM 'LAUNCH  'Beles CONTINUE MISSION ' FOR TM IF AVAILABLE.
) [ )
'E0 ' 2. ENTER NEXT BEST PTP !
| 1 (]
Lo ' 34 NO GO FOR LUNAR '
' ' OPERAT IONS '
) ] ]
{POWERED ' 4o CONTINUE MISSION '
*DESCENT ! '
t 1] )
' LUNAR ' 5. LM LIFTOFF AT THE NEXT'
1STAY ' . ASCENT OPPORTUNITYs !
] ) 1
] ] ]
) [} t
) ] t
20-36| LOSS OF CRITICAL 'LAUNCH  'CONTINUE MISSION '
INSTRUMENTATION ' ' '
) L} ]
VEO VENTER NEXT BEST PTP '
' 'NO GO FOR TLI '
1 t [}
'TLC 'CONTINUE MISSION '
1 1 t
' 'NO GO LOI '
1 t )
Lo 'NO GO FOR LUNAR OPERATIONS '
) ] ]
) 1 t
) ] )
t ] )
20-37| LOSS OF ONE CSM PMP 'ALL *CONTINUE MISSION '
POWER SUPPLY ' ' '
] ] ]
L] ] '
] 1 '
20-38] LOSS OF BOTH CSM 1EPO 'NO GO FOR Til !
POWER AMPLIFIERS ' ' '
] 1 )
*ALL YCONTINUE MISSION IF HI '
! 'GAIN ANT IS AVAILABLE )
' ) )
] ] '
' t )
20-39] LOSS OF THE SCE "EPO 'CONTINUE MISSION '
' *NO GO FOR TLI '
' (] L]
1TLC YCONTINUE MISSION !
(] ' 1)
t t L]
'LUNAR YCONTINUE MISSION '
YORBIT ' '
) ' )
'LUNAR 'CONTINUE MISSION '
'STAY ' '
' t 1
1] 1 '
RULES 20=40 THROUGH ' ' '
20=44 ARE RESERVEDe ! ' '
' (] ]
1 ] ]
MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14)FNL | 11/2/70fcOMM & INSTR CcSM INST =
SPECIFIC 20-8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 ~ COMMUNICATIONS AND INSTRUMENTATION

ITEM

! GENERAL !

20=45) A BASEL INE REQUIREMENT

VERIFY MISSION GO/NO=GO CRITERIA)
Be POWERED DESCENT ADDITIONAL REQUIREMENTS
LM HBR TELEMETRY

Ce LUNAR STAY ADDITIONAL REWUIREMENTS

AND ATTEMPT TO RE=ESTABLISH THE LOST COMMUNICATIONS LINKse

20~46] THE MISSION WILL BE CONTINUED WITH THE LOSS OF THE~=-~
As LM UPDATA LINK

Be LM CAUTION AND WARNING SYSTEM

Ce LM DSEA

Do EVA TELEMETRY

Ee LM FM DOWNLINK

Fe LM USB RANGING (PRN)

Ge VHF RANGING

RULES 20=47 THROUGH
2049 ARE RESERVEDe

le CRITICAL INSTRUMENTATION (CRITICAL INSTRUMENTATION IS THAT
ONBOARD OR TM DURING MSFN AOS» OR ONBUARD ONLY DURING MFSN LOS

LM LBR OR HMBR TM 1S REWUIREDs IF LM TM DATA [S LOST DURING THE EVAs

INSTRUMENTATION

REQUIRED TO

ONE CREWMAN WILL RETURN

MI1ssioNn |Rev | DATE SECTION GROUP PAGE
APOLLO 14 |FNL | 21/71/70]coMM & INST LM INST = .
k GENERAL 20-9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

R ITEM

20=50

' MANAGEMENT !

LM USB/TM MANAGEMENT

Ae

Be

FOR NORMAL LM POWERED UP PHASESs THE LM STEERABLE ANTENNA WITH THE POWER AMPLIFIER WILL B8E
USEDs DURING LUNAR STAYs IF THE ERECTABLE ANTENNA IS USEDs THE POWER AMPLIFIER MAY BE
TURNED OFF IF HBR TM AND VOICE CIRCUIT MARGINS ARE ADEWUATE.

DURING PERIODS OF LM OUT=OF=STATION CONTACT (LUNAR FAR SIDE)s THE TM BIT RATE wWILL BE
SWITCHED FROM HBR TO LBR AND TRANSMITTED TO THE CSM OVER VHF B EXCEPT DURING VHF RANGING
AND PERIODS OF CRITICAL VOICE COMMUNICATIONS.

SYSTEM MONITORING

DURING SLEEP PERIODS TBD CREWMEN WILL SLEEP WITH HEADSETS TO MONITOR FOR MASTER ALARMS OR
GROUND COMMUNICATIONSS

RULES 20=51 THROUGH
20=54 ARE RESERVED.

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

MISSION RULES

SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

RULES 20=57 THROUGH
20=59 ARE RESERVEDe

tDOCK ASAP
[

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
] t ]
] L )
t SPECIFIC !
(] ] )
20-55| LOSS OF LM TM ' ' * REF LM MAL PROC COMM 6
] L} ]
Ae LOSS OF LBR ONLY 'ALL 'Ae CONTINUE MISSION '
] L )
Be LOSS OF HBR ONLY 'ALL 1Bale CONTINUE MISSION ' MSFN REPORTS LOSS OF PCM
) 1 t
' ' ! ADEQUATE DATA TO MAKE FINAL GO/NO GO
' ' ' TGO CONTINUE POWERED DESCENT.
] 1] 1
Ce LOSS OF ALL TM  'DOCKED  *Cele CONTINUE MISSION=NO GO'
' ' FOR UNDOCKING '
VALL ' RETURN TO VICINITY OF !
[} ' CSM '
1 L} ]
IPOWERED ' 34{A) PDI TO LO GATE = '
'DESCENT ¢ ABORT=~DOCK ASAP '
] 1 )
' ' {B) LO GATE TO TD = '
¢ ' CONTINUE MISSION ¢
] ] ]
'LUNAR ! 44 LM LIFTOFF NEXT LAUNCH!
'STAY ' OPPORTUNITY '
(] L} ]
t 1] 1
) L} 1
1 + 1
20-56] LOSS OF CRITICAL ' ¢ ¢
INSTRUMENT ION ' ' '
) ' )
*DOCKED  'DO NOT UNDOCK '
' L L
'UNDOCKED '
] ]
t (]
] ]
] t
(] )

MisstoN |Rev | DATE SECTION GROUP PAGE
APOLLO 14]FNL ] 1171770 COMM & INST LM INST =
SPECIFIC 20=11 \




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION CONCLUDED

ITEM
* CSM- INSTRUMENTATUON REGUIREMENTS
20-60| MEAS DESCRIPTION PCM ONBOARD  TRANSDUCERS CATEGORY MISSION RULE REF
UDL VALIDITY SIGNAL cT0262V - - HD 20=27A
USB RECEIVER AGC CT0620E METER  COMMON HD 20=27120=7A(9)
20-88
USB RECEIVER ERROR CT0604F - - HD
DSE TAPE MOTION cTool2x B - HD 20-27520-30
CTE TIME CTOl45F - - HD 20-31
SCE 10 VDC CT0018v - - HD
SCE 5 VDC CT0017V - - HO
SCE 20 VDC CTO015V - - HO
SCE =20 VDC CT0016V - - HD
PCM HI REF 85 PERCENT CT0125V - - HD
PCM HI' REF 15 PERCENT cT0126V - - HD
HI GAIN ANT POSe PITCH STO152H - - HO
HI GAIN ANT POSe YAW STO153H - - HD
HGA BEAM WIDTH SW POS=NAR cTOl6lX - - HD
HGA BEAM WIDTH SW POS~MED cTOl62X - - HD
HGA TRACK SW POS=AUTO CTO0163X - - HD
HGA TRACK SW POS=REACG CTO164X - - HD
' LM~ INSTRUMENTATION REWUIREMENTS !
20-61| MEAS DESCRIPTION pcM ONBOARD  TRANSDUCERS CATEGORY MISSION RULE REF
V PCM 0SC FAIL 2 GLO422V - - 1 oF 2
PCM 0SC FAIL 3 GLO423V - - HO
CAL 85 PCT GL0401V - - HD
CAL 15 PCT GLO402V - - HD
MET GLOS01W - - HD
CoW PWR FAIL GL40S4X  CAUTION - HD
MASTER ALARM GL4069X  MASTER ALARM = HD
DUA STATUS GTO441X - - HO 20-46
$=BND ST PH ERR GT09928 - - HD
$=BND RCVR SIG GT0994V  METER - HD 20=46
/CAUTION
STEERABLE ANT TEMP GTO454 METER - HD 20=98+20~50
/CAUTION
XMTR PO GT0993 ——— - HD 20=46+20=55
VHF 8 RCVR AGC GT0625 - - HD
missioN |Rev | paTE  |sEcTIioN GROUP PAGE

APOLLO 14§FNL | 21/1/70 |]COMMUNICATIONS PRELAUNCH -
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC

ITEM

21=1

21=2

21=3

21=4

21=5

21=6

GENERAL

TO INITIATE MANNED LM MISSION PHASESs THE PYROTECHNIC SYSTEM MUST PROVIDE THE FOLLOWING MINIMUM
CAPABILITIES=w=

Ae DOCKED OPERATIONS
ONE OPERATIONAL PYRO SYSTEM

Be UNDOCKED/SEPARATION AND SUBSEQUENT PHASES SEE LM TELMU GO/NO GO CRITERIA = PAGE 3-18s

DEFINITIONS=m=
LOSS OF PYRO SYSTEM
As PYRO BATTERY OPEN CIRCUIT VOLTAGE LESS THAN 35 VDC

Be UNABLE TO ARM SYSTEM

A PYRO SYSTEM WILL BE DISABLED IF===
As ANY RELAY K2 THROUGH K6 INADVERTENTLY CLOSES (REF MR 21=13)

Be ANY RELAY K7 THROUGH K15 INADVERTENTLY CLOSESe SYSTEM WILL BE USED FOR APS PRESSURIZATIONS
DPS VENTING AND STAGING

A PYRO SYSTEM IS 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 RELEASEDe

ANY SPECIFIC PYRO MISSION RULé REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE FOR
TERMINATION OF AN EVAe ADDITIONALLYs SHOULD A PYRO SYSTEM EXHIBIT A Kl=K& RELAY CLOSURE DURING
THE EVA» ONE CREWMAN WILL RETURN AND ATTEMPT TO CORRECT THE MALFUNCTION.

THE NEXT BEST OPPORTUNITY FOR LIFTOFF AFTER TOUCHOOWN 1S CONSIDERED TO BE T3 IN THESE RULESs
THERE ARE NO SINGLE PYRO FAILURES THAT WOULD CAUSE A Tl OR T2 LIFTOFF

RULE NUMBERS 21=7 THROUGH 21=9 ARE RESERVED.

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

MISSION RULES
SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC

ITEM

21-10

21~11

21=12

21l=13

2l=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=== HOWEVER» IN A CONTINGENCY CASEs THE
APS MAY BE PRESSURIZED UP TO 3=1/2 DAYS PRIOR TO THE LAST APS BURN.

IF UNABLE TO DEPLOY ONE OR MORE LANDING GEARs A LANDING WILL NOT BE ATTEMPTED. DESCENT ENGINE
BURNS WILL BE CONTINUED SINCE CONTROL PROBLEMS ARE NOT EXPECTED TO EXIST AND DAMAGE TO THE
LANDING GEAR FROM THE BURN WILL NOT AFFECT ALTERNATE MISSIONS.

UNDOCKED STAGING WITH ONE PYRO SYSTEM WiLL BE PERFORMED ONLY IF ABSOLUTELY NECESSARY TO MAINTAIN
CREW SAFETY.

FOR A K1 THROUGH K6 FAILUREs THE GOOD SYSTEM WlkL BE DISABLED AND A PYRO FUNCTIONs OTHER THAN
STAGINGs ATTEMPTED (WITH THE MASTER ARM SWITCH OFF) TO DETERMINE IF K1 HAS FAILED CLOSED. 1F
BOTH SYSTEMS ARE FAJLED IN THIS MODEs THEY MUST BOTH BE TESTED FOR A K1 FAILURE INDEPENDENTLY.
A PYRO SYSTEM CANNOT BE DISABLED FOR A K1 FAILURE.

AN ARMED PYRO SYSTEM(S) THAT CANNOT BE DEARMED 1S <CONSIDERED UNSAFE FOR THE VIBRATION/SHOCK
ENVIRONMENT ASSOCIATED WITH LUNAR TQUCHOQWN.

RULE NUMBERS 21=15 THROUGH
21«19 ARE RESERVEDs

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

MISSION RULES
SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC

RULE |CONDITION/MALFUNCTION! PHASE ¢ RULING ' CUES/NOTES/COMMENTS
T 1 1 )
t L 1}
SPECIFIC
t t ]
21=20| LOSS OF === ' t ' REF MALF PROC ED=m=
) 1] []
As ONE PYRO SYSTEM 'ALL YAe 1o DELAY STAGING AS t 1 ED RELAY
' ' LONG AS POSSIBLE '
' ' ' CSM RESCUE MAY BE REQUIRED DUE TO
'DOCKED ! 2¢ CONTINUE MISSION ' 'RCS REDLINES
t 1 . 1
*UNDOCKED ! NO=GO CIRC '
L L ]
'PRE-PDI ! 3+ DOCK ASAP '
t ' NO=GO PDI '
) 1 1
'POWERED '  44({A) PDI TO PDI + 5430 !
'DESCENT ! ABORT '
' ' (B) PDI + 5430 TO TD =~!
' t CONTINUE MISSION !
] ] '
' LUNAR ' 5¢ LIFT OFF AT NEXT '
ISTAY ' BEST OPPORTUNITY '
4 L} ]
Be TWO PYRO SYSTEMS ‘'ALL 1Bs 1s DOCK ASAP '
] L ]
'POWERED ¢ 2+ ABORT PRIOR TO 5+30 !
'DESCENT ! '
] 1 ]
1 L] )
] L} ]
) L L}
) 1 )
' ] [}
21-21| UNABLE TO DISARM ' ' '
PYRO SYSTEMI(S) YALL 'CONTINVE MISSION ' REF MALF PROC ED==-—
: ' INO=GO PDI ' ,
' J ' 1 ED RELAY
] L] ]
' 1FOR UNSTAGED OPERATION» d CSM RESCUE MAY BE REQUIRED DUE TO
' 'PLACE ONE ASCENT t RCS REDLINE
' 'BATTERY ON BUS POWERING ¢
' 'THE ACTIVE GUIDANCE !
' 'SYSTEMS. '
] L 1
' tSTAGE AS REQUIRED IN ORBIT !
) 1] ]
'POWERED 'ABORT '
'DESCENT ! '
1 ] ]
' LUNAR VWIFT OFF AT NEXT BEST '
tSTAY tOPPORTUNITY '
' INO=GO EVA '
1 t )
] 1] 1
) 1 ]
' 1 L
MISSION |REV | DATE SECTION GROUP PAGE
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MISSION RULES

NASA - Manned Spacecraft Center

SECTION 21 = LM SEQ_UENTIAL AND PYROTECHNIC

RULE JCONDITION/MALFUNCTION' PHASE ! RULING t CUES/NOTES/COMMENTS
T ' 1] t
1 L ]
] ) 1
21=22] A RELAY K7 THROUGH 'ALL ' ' RELAYS
K15 INADVERTENTLY ' ' '
CLOSES ' ' ' K7 = RCS PRES
] 1 1]
' ' ' K8 = LAND GEAR DEPLOY
1] ) .
' ' t K8A = LAND GEAR DEPLOY
L] (] 1]
' ' ' K9 = DPS CRYO HE PRESS
+ ) 1
t ' t K10 = ASC HE TANK 1
] ) 1]
' ' t K1l = ASC HE TANK 2
1 ) 1
' ' ' K12 = ASC FUEL AND OX COMP VALVE
' ' ' (SYSTEM B ONLY)
] ) ' B
' ' t K12A = ASC FUEL AND  OX  CoMP
' ' ' VALVES
] [} 1]
' ' ' K13 = DPS FUEL AND OX VENT
) L] L
' ' ! K14 = DPS AMBIENT HE
L t +
' ' ! K15 = DPS FUEL AND OX COMP VALVES
1 ' 1
] ) t
As SYSTEM A ' tAs CONTINUE MISSION ' AAND B = PRIOR TO OPS CRYO HE
' ' ' PRESSs THE FAILED SYSTEM WILL BE
t *OPEN LOGIC POWER ' DISABLED FOR ALL PYRO FUNCTIONSe
' YUratY C/B UNTIL AFTER DPS ' SUBSEWUENT PYRO FUNCTIONS Wikl BE
' 1SHE PRESSURIZATIONs CLOSE ' ACCOMPLISHED USING SYSTEMS A AND B
' '*DES PROPULSION FUEL '
' TAND OXID VENTS THEN CLOSE !
' tLOGIC POWER *'A'' C/Bs '
) ] 1]
Be SYSTEM B ' 'Be CONTINUE MISSION '
] L} L
' YOPEN LOGIC POWER '
' teiget C/B UNTIL AFTER DPS !
' 'SHE PRESSURIZATIONs CLOSE !
' 'DES PROPULSION !
' YFUEL AND OXID VENTS '
' *THEN CLOSE LOGIC POWER '
1 OIIBOQ C/Bo L}
t ) t
Ce BOTH SYSTEMS ' 'Ce 1¢ CONTINUE MISSION '
1 ) '
' ' 2¢ PRIOR TO '
' ' POSITIONING MASTER '
' ' ARM SW TO '!ON!'tme= !
' ' CLOSE DES HE REG 1 '
! ' AND 2 AND DES '
' ' PROPULSION FUEL ¢
' ' AND OXID VENTS. '
' ' ALSQOs» THE DESCENT '
' ' PROPELLANT 1SOL viLv !
' ' SWITCH MUST BE HEWD !
' ' IN THE FIRE POSITION '
' ' WHEN THE MASTER ARM !
' ¢ SWITCH IS POSITIONED !
' ' TO ''ON'! FOR THE '
¢ ' FIRST TIMEs '
[ ] .
' ' 34 OPEN DES ME REG 1 AT !
' ' TIG OF DPS 1 BURN '
] 1 L}
(] 1) '
MISSION |REV ] DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 21 = (M SEQUENTIAL AND PYROTECHNIC

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
) ‘ .
] ] 1]
] ] t
21~23} UNABLE TO STAGE ' ' ' THIS RULE ONLY APPLIES TO ALTERNATE
' ' ' MISSIONS
1 ] (]
Ae ASCENT AND YRNDZ *As 1e CONTINUE MISSION ' A, CSM RESCUE MAY BE INITIATED ODUE
DESCENT STAGES ' ' ' TO RCS REDLINES
STILL RIGIDLY ' ' '
TIED TOGETHER ' 't 2. USE RCS FOR '
' ' MANEUVERS '
] 1) ]
8o INCOMPLETE *RNDZ "Be 1s EXECUTE CSM RESCUE ' Bs EVT MAY BE REQUIRED BECAUSE OF
STAGINGs VEHICLE ' ' ' INABILITY TO DOCKe
NOT RIGID ' ' 24 GO TO DRIFTING FLIGHT'
) ) '
) ] )
) 1 t
] 1 1
t ] L[]
] ] )
RULE NUMBERS 21=24 ! ' '
THROUGH 21=49 ' ' '
ARE RESERVED ' ' '
MISSION |REV] DATE | SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 = LM SEQUENTIAL AND PYROTECHNIC = CONCLUDED

1TEM

' PRELAUNCH INSTRUMENTATION '

21=50] MEAS DESCRIPTION PCM ONBOARD CATEGCRY MISSIUN RULE REFERENCE
ED RLY A K1~=Ké GY0201X SYS A STAGING LIGHT M 21=1s 29 39 139 209 Zl»
COMMON
CAUTION HD
LIGHT
ED RLY B K1=Ké GY0202X SYS B STAGING LIGHT M 21=1s 2+ 39 139 209 21>
ED RLY A K7=K15 GY0231X w===mm—e= HD 21=1y 3y 22
ED RLY B K7=K1l5 GY0232X w=wmm==e HD 21=1» 3y 22
SELECTED ED BAT m————— METER M 21-=1» 2y 20
VOLT
MISSION REV | DATE SECTION GROUP PAGE
A APOLLO 14 FNL | 11/1/70 LM SEQUENTIAL PRELAUNCH
AND PYROTECHNIC| INSTR 21=6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 22 = LM ELECTRICAL POWER

ITEM

LIPS

22=1

' GENERAL !

TO INITIATE MANNED LM MISSION PHASES» THE ELECTRICAL POWER SYSTEM MUST PROVIDE
MINIMUM CAPABILITIES===

NOTE

LM ACTIVE RENDEZVOUS/CONTINGENCY RETURN ASSUMED

As DOCKED WITH HATCH OPEN AND TUNNEL CLEAR
l. COR OR LMP BUS

2 TWO DESCENT BATTERIES WITH ASSOCIATED FEEDER OR ONE ASCENT BATTERY
ASSOCIATED FEEDERS

3 SUFFICIENT AVATILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE

PLANNED ACTIVITY PERIODs
Be DOCKED WITH HATCH CLOSED
ls CDR AND LMP BUSES
24 TWO DESCENT BATTERIES PLUS ONE ASCENT BATTERY OR BOTH ASCENT BATTERIES,

3e BOTH ASCENT FEEDERS

G SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE

PLANNED ACTIVITY PERIOD PLUS A RESERVE OF 1 HOURe

THE FOLLOWING

WITH

THE

THE

Ce UNDOCKED/SEPARATION AND SUBSEQUENT PHASES SEE LM TELMU GO/NO GO CRITERIA =~ PAGE 3~18.

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

_ SECTION 22 ~ LM ELECTRICAL POWER

1TEM

22=2

22~3

DEFINITIONS==~
L0SS OF CDR OR LMP BUS
Ao INABILITY TO MAINTAIN BUS VOLTAGE GREATER THAN 2645 VvODC
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 3148 VDC STEADY STATE
LOSS OF A DC BUS FEEDER

As DESCENT = INABILITY TO USE AS A POWER PATH THE ELECTRICAL CONNECTIONS FROM
THE OUTPUT TERMINALS OF THE DESCENT ECA'S TO THE DFR

Be ASCENT = INABILITY TO USE AS A POWER PATH THE ELECTRICAL CONNECTIONS FROM
THE OUTPUT TERMINALS OF THE ASCENT. ECA'S TO THE BAY FEED TIE CIRCUIT
BREAKERS
LOSS OF OVERCURRENT PROTECTION

Ao DEFINITE LOSS [F===

(1) BOTH CIRCUIT BREAKERS POWERiNG THE ECA'S FAIL OPEN (ALL DESCENT OR ALL ASCENT

BATTERIESs DEPENDENT ON WHICH PAIR OF CIRCUIT BREAKERS FAILED)
(2) FAILURE OF AN ASCENT BATTERY NORMAL FEED CONTACTOR
Be PROBABLE LOSS [F===
(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

Ae AC BUS VOLTAGE LESS THAN OR EQUAL TO 11045 OR GREATER THAN OR EQUAL TO 120
VAC

Be AC BUS FREQUENCY LESS THAN OR EWUAL TO 390 OR GREATER THAN OR EQUAL TO 410
HZ

Cq POWER CANNOT BE SUPPLIED TO AN AC BUS
ANY SPECIFIC EPS MISSION RULE REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE
TERMINATION OF AN EVAs ADDITIONALLYs A CREWMAN WILL RETURN FROM THE EVA TO CORRECT
FOLLOWING==~
Ae A DESCENT BATTERY MALFUNCTION REQUIRING THE BATTERY TO BE TAKEN OFF LINEe
Be AN INVERTER MALFUNCTION IF THE STEERABLE ANTENNA IS 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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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 22 = LM ELECTRICAL POWER

ITEM

22-10

22-11

22=12

22~13

22~14

' MANAGEMENT !

THE MISSION WILL BE CONTINUED AFTER LIFTOFF WITH THE LOSS OF OVERCURRENT PROTECTIONe IF THIS
PROTECTION IS LOST PRIOR TO LIFTOFFs A HOLD WILL BE CALLEDs

Ao IF OVERCURRENT PROTECTION IS LOST ON AN INDIVIDUAL DESCENT BATTERYs THE BATTERY WILL BE
LEFT ON LINE EXCEPT FOR EVAs

Be 1F ALL DESCENT OVERCURRENT PROTECTION IS LOSTs BOTH ASCENT BATTERIES WILL BE PARALLELED
WITH 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 OPENs» THE SPACECRAFT WwILL BE
CONFIGURED WHEN ASCENT STAGE ONLY OPERATIONS ARE REQUIREDs USING THE BACKUP FEEDS ON BOTH
ASCENT BATTERIES WITH THE CROSSTIES LEFT OPENe

THE ASCENT BATTERIES WILL BE PRECONDITIONED FOR===

Ae ABORT STAGING WITH TWO ASCENT BATTERIES/SPLIT BUS OPERATION = BY REMOVING A MINIMUM OF 245
AMP HOURS FROM THE BATTERY ON THE LMP BUS (NORMALLY BATTERY 5) AND A MINIMUM OF 5 AMP HOURS
FROM THE BATTERY ON THE CDR BUS (NORMALLY BATTERY 6) IMMEDIATELY PRIOR TO PDIs

Be LUNAR L/O OR STAGING DURING COASTING FLIGHT WITH TWO ASCENT BATTERIES/SPLIT BUS OPERATION =
BY REMOVING A MINIMUM OF 245 AMP HOURS FROM ~ EACH ASCENT BATTERY IMMEDIATELY PRIOR TO
DISCONNECTING THE LAST DESCENT BATTERY FROM EACH BUSe

Ce LUNAR L/0 OR STAGING DURING COASTING FLIGHT WITH ONE ASCENT BATTERY/TWO BUS OPERATION = BY
REMOVING A MINIMUM OF 5 AMP HOURS FROM THE REMAINIMG ASCENT BATTERY IMMEDIATELY PRIOR TO
DISCONNECTING THE LAST DESCENT BATTERY FROM THE BUSESs

THE BAL LOAD CROSSTIES (30A) WILL BE OPEN FOR MAIN PROPULSION BURNSs STAGINGs AND WHENEVER AGS
IS IN THE OPERATE MODE WITH BOTH 'tAEA'' CIRCUIT BREAKERS CLOSEDes THE BUS CROSSTIES (100A) WILL
NOMINALLY NEVER BE CLOSED.

ELECTRICAL POWER WILL NEVER BE INTENTIONALLY APPLIED TO A SHORT TO HELP DETERMINE ITS LOCATION
UNLESS THE FEEDER FAULT LIGMT HAS FAILEDe A GOOD BUS WILL NEVER BE CROSSTIED INTO A SHORT OR
POSSIBLE SHORTs

THE INVERTERS WILL BE SWITCHED FOR A VOLTAGE LESS THAN OR EQUAL TO 112 VAC OR A FREQUENCY
GREATER THAN OR EQUAL TO 402 OR LESS THAN OR EQUAL TO 398 HZ.

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

MISSION RULES

SECTION 22 = LM ELECTRICAL POWER

ITEM

22~15

22=16|

22=17

22=18

22-19

BATTERY MANAGEMENT WILL BE PERFORMED ONLY DURING LUNAR STAY PERIODS AND THEN ONLY IF IT CAN
PREVENT VIOLATION OF CONSUMABLE REDLINES DUE TO LOSS OF A SINGLE DESCENT BATTERYs

FOR A SHORTED DESCENT FEEDERs THE ASCENT BATTERIES WILL BE PLACED ON NORMAL FEED WITH THE SHORT
ISOLATED VIA THE DEADFACE RELAYe 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 MAINTAIN CREW SAFETYe

1F AN ASCENT BATTERY 1S LOST AT ANY TIME EXCEPT DURING POWERED DESCENTs THE REMAINING ASCENT
BATTERY WILL BE USED AT THE REQUIRED TIME BY PLACING THE BATTERY ON ITS NORMAL AND BACKUP
FEEDPATHS WITH THE BUS CROSS~TIE (100A) CB'S CLOSEDe PRIOR TO PRESSING THE ABORT STAGE BUTTON»
THE DESCENT BATTERIES MUST BE TURNED OFF AND THE DES ECA CB'S (2) MUST BE OPENEDs DURING POWERED
DESCENT THE REMAINING ASCENT BATTERY WILL BE USED ONLY ON ITS NORMAL FEEDPATH AND WITH THE
CROSS~TIE CB'S OPENe SHOULD THERE BE AN ABORT STAGE DURING POWERED DESCENT AFTER ONE ASCENT
BATTERY HAS FAILEDs THE ASSOCIATED BUS WILL BE LOST AT STAGINGs

FOR AN OPEN DESCENT FEEDER OR FOR THE LOSS OF TWO DESCENT BATTERIES ON THE $AME BUS THE CROSS
TIE BAL LOAD CIRCUIT BREAKERS WILL BE CLOSED ON THE LUNAR SURFACE AND THE MISSION CONTINVED
WITHIN THE CONSUMMABLES BUDGET.

FOR A SHORTED ASCENT FEEDER ON THE LUNAR SURFACEs THE ASCENT BATTERIES wILL NOT BE CONNECTED
UNTIL THE NOMINAL TIME TO MEET PRECONDITIONING REQUIREMENTSe

MISSION REV'] DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 22 = LM ELECTRICAL POWER

YRULE {CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
1) ' 1 '
1 ' 1 '
1 ' t
* SPECIFIC !
' [} t
22-20| LOSS OF EITHER DC ! ! ' REF MALF PROC EPSm==
BUS ' 1 '
' ! ' 1 UNSTAGED DC BUS
YALL 'As DELAY STAGING ALAP !
< ! ! t 2 STAGED DC BUS
'DOCKED  'Ba CONTINUE MISSION !
1 ' 1]
' ' 1 DO NOT UNDOCK '
1 ' !
' ! 2+ CREWMEN OPERATE '
' ' WITH CONNECTING ' « LOSS OF DC BUS RESULTS IN LOSS OF
¢ ! HATCHES OPEN AND ' ONE PYRO SYSTEM
! ! TUNNEL CLEAR !
! t ' 4 LOSS OF EITHER DC BUS DURING
! ' 3, PERFORM LIMITED ! DESCENT ENGINE BURNS RESULTS - IN
' ! SYSTEMS EVALUATION * THROTTLING TO 100 PERCENTs IF  ON
! ' ' INV 2» LOSS OF THE LMP BUS CAUSES
"UNDOCKED 'Ce DOCK ASAP/ NO GO CIRC ! THE ENG TO SHUT DOWNe
' L 1
*PRE=PDI 'De NO GO PDI/DOCK ASAP '
¢ L '
'POWERED 'Es ABORT '
'DESCENT '  DOCK ASAP !
' t [l
*LUNAR 'Fo LIFTOFF AT NEXT '
'STAY ' BEST OPPORTUNITY '
t ' '
MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14|FNL | 11/1/70|LM ELECTRICAL SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 22 = LM ELECTRICAL POWER

RULE [CONDITION/MALFUNCTION' PHASE ! RULING * CUES/NOTES/COMMENTS
' ' - [
' ' [
22=21| SHORTED DC BUS ' ' ' REF MALF PROC EPS=w=m=

FEEDER ! ' '
' ' 1 WUNSTAGED DC BUS
' ' '

Ae DESCENT YALL "Aele CONTINUE MISSION ' 2 STAGED DC BUS
' ' '
'UNDOCKED ' 24 NO GO CIRC/DOUCK ASAP ' o SEE MANAGEMENT RULE 22-=16
' ' [
'PRE=PDI ' 34 DOCK ASAP )
' ' '
'POWERED ' 4+ ABORT '
'DESCENT ! DOCK ASAP '
' ' '
'LUNAR ' 5e LIFTOFF AT NEXT BEST !
'STAY ' OPPORTUNITY '
' ' '

Be ASCENT 'ALL 'Bels DELAY STAGING ALAP ' o SEE MANAGEMENT RULE 22-19
' ' [
'DOCKED ' 24 CONTINUE MISSION '
[ ' [
' ' (A) DO NOT UNDOCK '
' ' '
' ' (B) CREWMEN OPERATE '
' ' WITH CONNECTING '
' ' HATCHES OPEN AND '
' ! TUNNEL CLEAR !
[ ' [
* ¢ (C) PERFORM LIMITED '
' ' SYSTEMS '
' ' EVALUATION '
' ' '
'UNDOCKED * 3+ DOCK ASAP/NO GO CIRC !
t ' '
'PRE~PD1 ' 44 NO GO PDI t
' ' DOCK ASAP '
[ ' '
'POWERED ' 5+ ABORT . )
'ODESCENT ! DOCK ASAP !
' t '
'LUNAR ' 6e LIFTOFF AT NEXT '
'STAY ' BEST OPPORTUNITY '
' [ 1

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

MISSION RULES
SECTION 22 = LM ELECTRICAL POWER

RULE JCONDITION/MALFUNCTION' PHASE ! RUL ING ' CUES/NOTES/COMMENTS

22=22] LOSS OF ASCENT REF MALF PROC EPS==-
BATTERY(S)
2 STAGED DC BVUS
Ae LOSS OF ONE DOCKED Ae 1o CONTINUE MISSION

NO GO CIRC

DO NOT STAGE UNLESS

DESCENT BATTERIES

AND 02 ARE DEPLETED

4 STAGED BATTERY
ASCENT BATTERY :
UNDOCKED

PRE=PDI 2¢ RETURN TO VICINITY
OF CSM ASAP

NO GO PDI

DO NOT STAGE UNLESS
DESCENT BATTERIES
AND 02 ARE DEPLETED

' POWERED

'DESCENT
'

3+{A) PDI TO PDI + 5430
= ABORT
DELAY STAGING ALAP

(B) PDI + 5+30 TO
TD = CONTINUE
MISSION

'LUNAR
'STAY
'

4s LIFTOFF AT NEXT
BEST OPPORTUNITY

Be LOSS OF TWO YALL
ASCENT BATTERIES *

Be 1e DO NOT STAGE NOTE=== THIS RULE DOES NOT APPLY
AFTER PDI + 5+30

DO NOT UNDOCK

DOCK ASAP IF
UNDOCKED

MISSION REV | DATE SECTION GROVP PAGE

APOLLO 14]|FNL | 21/1/703JLM ELECTRICAL SPECIFIC
22~7




NASA - Manned Spacecraft Center

SECTION

MISSION RULES

22 = LM ELECTRICAL POWER

RULE JCONDITION/MALFUNCTION' PHASE !

RULING ' CUES/NOTES/COMMENTS

22+-23| LOSS OF DESCENT
BATTERY(S)

)

)

+

1

'

Ae LOSS OF ONE '
DESCENT BATTERY '

[

'

Be LOSS OF TWO '
DESCENT BATTERIES'
)

]

]

1

]

t

t

'

1

DOCKED

(s
-

Ce LOSS OF THREE
OR MORE DESCENT
BATTERIES

UNDOCKED

'PRE=PD1
t

'POWERED
'DESCENT
'

'

'

'
'LUNAR
'STAY

REF MALF PROC EPS===

1 UNSTAGED DC BUS
CONTINUE MISSION
5 UNSTAGED BAT TB ABNORMAL

NOTE==~ SEE MANAGEMENT RULE 22=18.
CONSUMABLES DICTATE GO/NO GO FOR
REMAINING MISSION PHASES.

CONTINUE MISSION

le DO NOT UNDOCK
OPERATE WITH
CONNECTING HATCHES
OPEN AND TUNNEL
CLEAR

2+ DOCK ASAPs» NO GO CIRC

3¢ NO GO PDI
DOCK ASAP

4s(A) PDI TO LO GATE =
ABORT DOCK ASAP

(8) LO GATE TO TD =
CONTINVE MISSION

5e¢ LIFT OFF AT NEXT
BEST OPPORTUNITY

MISSION REV | DATE

SECTION GROUP PAGE

APOLLO 14 [FNL | 11/1/70

LM ELECTRICAL SPECIFIC
N 22=8
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MISSION RULES

SECTION 22 -~ LM ELECTRICAL POWER

R JRULE PCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- [} ] ]
' ] t
) ] ]
22-24] LOSS OF INVERTER(S) ! ' ' REF MALF PROC EPS§===
[l ] ]
A+ LOSS OF ONE PALL "Ae 1o CONTINUE MISSION ' 6 INVERTER
JNVERTER ' ’ '
] t t
Be LOSS OF BOTH 'DOCKED  *Be le CONTINUE MISSION ' ¢ LOSS OF AC POWER RESULTS IN LOSS
INVERTERS tUNDOCKED ' NO GO CIRC ' OF DPS GIMBALS» RRs $=BND STEERABLE
' ' * ANT (HBR TM)s BOTH FDAI SPHERES»
'PRE=PDI * 2+ DO NOT PERFORM PDI ' WBR TM IS AVAILABLE FROM AN OMNI
' ' ) ' ANTENNA AND A 210 FTa MSFN SITEs
'POWERED '  3¢(A) PDI TO LO GATE = !
'DESCENT ! ABORT '
] t '
' ' (8) LO GATE TO TD = !
' ' CONTINUE MISSION !
+ ' [}
*LUNAR ' 4s CONTINUE MISSION ¢
*STAY ' '
' 1 '
L] ] ]
] t ]
1 t )
22=25| LOSS OF AC BUSES ' ' ' REF MALF PROC EP§m==
[} ) 1)
Ae LOSS OF BUS A 'DOCKED  'As le CONTINUE MISSION ' 6 INVERTER
* UNDOCKED ¢ NO GO CIRC '
' ' ' LOSS OF AC BUS A RESULTS IN LOSS
'PRE=PDI * 24 CONTINUE MISSION ' OF DPS GIMBAL CONTROLs RENDZ RADAR)»
*POWERED ! ' AND INTEGRAL LIGHTING
*DESCENT/ ! '
*LUNAR ' ' LOSS OF AC BUS B RESULTS IN LOSS
'STAY ' ' OF S=BAND STEERABLE ANTENNA (HBR TM)
! ' * AND NUMERIC LIGHTINGs HBR TM IS
! ' " AVAILABLE FROM AN OMNI ANTENNA AND A
! ' ' 210 FT MSFN SITE.
1) [} '
Be LOSS OF BUS B 'ALL '8e CONTINUE MISSION ' LOSS OF BOTH AC BUSES RESULTS IN
' ' ' THE ABOVE PLUS LOSS OF BOTH FDAI
' ' ' SPHERES AND THE AOT
] ] )
' ] '
' ] '
] . ] ]
Ce LOSS OF BOTH 'DOCKED/ *Cele CONTINUE MISSION= '
BUS A AND B *UNDOCKED NO GO CIRC '
. ) ]
'PRE~PDI ' 2. DO/NOT PERFORM PDI '
+ ] 1)
'POWERED ' 34(A) PDI TO LO GATE=- '
*DESCENT ! ABORT '
. 1] ]
' ' {B) LO GATE TO TD = '
' | CONTINUE MISSION !
' L} L
*LUNAR ' 4e CONTINUE MISSION '
'STAY ' ' :
1 ] ’
) ] ]
1) ) t
RULE NUMBERS 22=26 ' ' '
-THROUGH 22~49 ' ' '
ARE RESERVEDs ¢ ' '
,
MISSION | Rev | DATE  |section GROUP PAGE
APOLLO 14|FNL | 11/1/70 LM ELECTRICAL | SPECIFIC
POWER 22-9




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 22 = LM ELECTRICAL POWER = CONCLUDED

ITEM

22=50

' INSTRUMENTATION REQUIREMENTS !

MEAS DESCRIPTION PCM ONBOARD CATEGORY
AC BUS FREQ GCO155F CAUT 1 OF 2
AC BUS VOLTS GCOO71V METER» CAUT M
BAT 1 CUR GC1201C METER 1 OF 2
BAT 2 CUR GCl202C METER M PCM
LMP BUS VOLTS GCO0302v  METER»CAUT 2 OF 3
BAT 1 VOLTS GCO201V METER M
BAT 2 VOLTS GC0202vV  METER
BAT 5 VOLTS GCO205V METER
BAT 3 CUR GCl203C METER 1 OF 2
BAT 4 CUR GC1204C METER M PCM
CDR BUS VOLTS GCO301v  METER»CAUT 2 OF 3
BAT 3 VOLTS 6C0203v  METER M
BAT 4 VOLTS GC0204V METER
BAT 6 VOLTS GCO0206V  METER
BAT 5 CUR GC1205C METER M PCM
BAT 6 CUR G6Cl206C METER M PCM
BAT 1 MAL GCF961U  CAUT» COMP HD
BAT 2 MAL GC9962U CAUT» COMP HD
BAT 3 MAL GC9963U CAUTs COMP HD
BAT 4 MAL GC9964U  CAUT COMP HD

HD
BAT 6 MAL GC9966U CAUTs COMP HD
BATTERY MAL GL404TX COMP HD
BAT 1 LOW TAP GC4362X FLAG HD
BAT 2 LOW TAP GC4364X  FLAG HD
BAT 3 LOW TAP GC4365X FLAG HD
BAT 4 LOW TAP GC4368X FLAG HD
BAT 5 B/U COR GC4369X FLAG HOD
BAT 6 NORM CDR GC43T7TOX  FLAG HD
BAT 5 NORM LMP GC4371X FLAG HD
BAT & B/U LMP GC4372X FLAG HD

NOTE=== LOSS OF SEVERAL OF THE HD MEASUREMENTS ABOVE WILL
MONITORING CAPABILITY.

MISSION RULE
REFERENCE
22=295124925

22=29109149209211922923

22=2910914920921923

22-2410020921922923

22=2+101920921423

22=2910917920921922

CAUSE SEVERELY DEGRADED MISSION

MISSION REV | DATE SECTION GROUP

PAGE

APOLLO 14]FNL | 11/1/70f LM ELECTRICAL INSTR REQ
POWER

22=10
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 23 = LM ENVIRONMENTAL CONTROL

-

ITEM|

23=1

o a0 2 S o O

t GENERAL !

TO INITIATE THE MANNED LM PHASES THE ENVIRONMENTAL CONTROL SYSTEM
MINIMUM CAPABILITIES™mw~

NOTE
LM ACTIVE RENDEZVOUS/CONTINGENCY
RETURN IS ASSUMED

Ae DOCKED WITH HATCH OPEN AND TUNNEL CLEAR

ls

2

COMBINED VEHICLE PRESSURE INTEGRITY

ONE (M COOLANT LOOP

Be DOCKED WITH HATCH CLOSED

1.
2s
3
LYY

Se

CABIN PRESSURE INTEGRITY
SUIT LOOP INTEGRITY

ONE BUIT FAN

ONE COOLANT LOOP

SUFFICIENT 02y H20s AND LIOHM CONSUMABLES TO CQOMPLETE THE
PERIOD PLUS A RESERVE OF 1 HOUR

MUST PROVIDE THE FOLLOWING

PLANNED ACTIVITY

Ce UNDQCKED/SEPARATION AND SUBSEQUENT PHASES SEE LM TELMU GO/NO GO CRITERIA = PAGE 3=18s

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14 JFNL | 11/71/70 [LM ENVIRONMENTAL GENERAL
CONTROL 23=1
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MISSION RULES
SECTION 23 = LM ENVIRONMENTAL CONTROL

ITEM

— s

23=2

23=3

23=4

23=5

23=6

DEFINITIONS==-

LOSS OF CABIN INTEGRITY
LM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED
GREATER THAN OR EWUAL TO 446 PSIA WITH AN 02 FLOW RATE OF Ue6 LBS/HRe FOR
DOCKED ACTIVITIES THIS wILL BE RELAXED TO A FLOW RATE OF 6 LBS/HRe

LLOSS OF SUIT LOOP INTEGRITY

TOTAL PGA/SUIT LOOP LEAKAGE GREATER THAN OR EWUAL TO 0e3 PSI/MIN (046
LBS/HR) DURING SUIT LOOP PRESSURE CHECK OR A VISABLE TEAR IN THE PGAs

LOSS OF COOLANT LOOP

Ae SUSTAINED GLYCOL TEMPERATURE GREATER THAN OR EQUAL TO 50 DEGREE F AND RISING
EXCEPT DURING COOLANT LOOP STARTUP AND DRYOUT (SUBLIMATOR LOST)e

Be GLYCOL PUMP DELTA P LESS THAN OR EQUAL TO 6 PSID (CIRCULATION LOST) OR KNUWN LOSS
OF H20 FEED CAPABILITY TO THE SUBLIMATOR(S)e

GLYCOL COOLANT LEAK

OBSERVED FLUID IN CABIN CONFIRMED BY TASTE OR PRESENCE OF GLYCOL LOw
INDICATION CONFIRMED BY STATIC PRESSURE DROP.

LOSS OF DESCENT 02 TANK

INABILITY TO TRANSFER 02 FROM DESCENT TANK OR MSFN CONFIRMATION OF
INADEQUATE DESCENT TANK PRESSURE WITH 02 MANIFQLD PRESSURES.

LOSS OF ASCENT 02 TANK
Ae MSFN CONFIRMATION OF LOSS OF ASCENT TANK PRESSURE WITH 02 MANIFOLD PRESSURE== OR
Be IF 02 MANIFOLD PRESSURE CANNOT BE READs AND VEHICLE IS UNSTAGED AND DESCENT 02

TANK GREATER THAN 35 PERCENTs CREW MAY CONFIRM LOSS BY BALANCING ONE TANK AGAINST
THE OTHERs WITH MSFN COVERAGE==~ OR

Ce IF gTA?ED OR IF DESCENT 02 LESS THAN 35 PERCENTs LOSS OF ONBOARD AND MSFN
READOUT . .

LOSS OF DESCENT H20 TANK

A MSFN CONFIRMATION OF LOSS OF DESCENT TANK PRESSURE WITH DES H20 P AND H20 DELTA

Pe

Be INABILITY TOVSUPPLY H20 TO 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
As LOSS OF MEASUREMENT AND REMAINING TANK FEEDING AT TWICE NORMAL RATEe

Bse ONE TANK FEEDING TWICE NORMAL RATE AND NO CHANGE IN MEASUREMENT ON OTHER TANK.

IF A SUBLIMATOR 1S LOST DUE TO BREAKTHROUGHs NO RESTART ATTEMPT WILL BE MADE.

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 AVAILABLE IN CALCULATING
GO/NO=GO'S OR REDLINESe THE CABIN CAN BE CONSIDEREDs WHEN DISCUSSING FUNCTIONAL PRESSURE VESSEL
REQUIREMENTS» AS A BACKUP TO THE ASCENT 02 TANKS.

ANY SPECIFIC MISSION RULES REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE FOR
TERMINATION OF AN EVA. ADDITIONALLY» A CREWMAN WILL BE REQUIRED TO RETURN FROM AN EVA TO CORRECT
A FAILED OPEN DEMAND REGULATORe

RULE NUMBERS 23=7 THROUGH
23=10 ARE RESERVED.

MISSION REV | DATE SECTION "} GROUP PAGE

APOLLO 14]FNL | 11/1/70]JLM ENVIRONMENTAL GENERAL
CONTROL 23=2
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MISSION RULES
SECTION 23 = LM ENVIRONMENTAL CONTROL

ITEM

23=11

23-12

23-13

! SYSTEMS MANAGEMENT !

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 1S GREATER THAN OR EWUAL TO 35 PERCENT AND AS CLOSE TO
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 GU TO EGRESS MODE IF INSUFFICIENT 02 IS AVAILABLE TO MAINTAIN CABIN PRESSURE FOR THE
REQUIRED TIMEe ADDITIONALLYs A MISSION PHASE WILL NOT BE INITIATED IF THIS CONDITION CAN BE
ANTICIPATED

RULE NUMBERS 23-14 THROUGH
23=19 ARE RESERVEDe

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14fFNL | 11/1/70] &M ENVIRONMENTAL MANAGEMENT
CONTROL 23=3
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MISSION RULES
SECTION 23 = LM ENVIRONMENTAL CONTROL

INTEGRITY

DOCKED 'CONTINUE MISSION
'

'le PERFORM SYSTEMS
EVALUATION WITHIN
CONSUMABLES LIFETIME
CONSTRAINTS WITH HATCH
OPEN AND TUNNEL CLEAR

2o NO=GO FOR UNDOCKING

UNDOCKED 'DOCK ASAP
'

'DO NOT STAGE WHILE
*UNDOCKED
[

NO=GO FOR CIRC
'

PRE=PDI 'DOCK ASAP
'DO NOT STAGE WHILE

RULE {CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
N o ' ' [
' 1 [
[ ' [
t SPECIFIC MISSION RULES '
[
[
23~20] LOSS OF SUIT LOOP

¢ REF MALF PROC ECS===

4A SUIT/FAN

*UNDOCKED
[
'POWERED *le PDI TO PDI +5+30 = ABORT
'DESCENT !
' [
' ¢ DOCK ASAP
[ '
' ' DO NOT STAGE WHILE
: ' UNDOCKED
'
' 12 PDI +5+30 TO TD = ABORT
' '
' ! DOCK ASAP
[ '
'LUNAR 'LIFTOFF AT NEXT BEST
TSTAY YOPPORTUNITY
' 1
*RNDZ 'CONTINUE MISSION
' 'DOCK ASAP
t '
[ '
' ]
' '
MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14JFNL | 11/1/70]LM ENVIRONMENTAR SPECIFIC
CONTROL
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MISSION RULES
SECTION 23 = LM ENVIRONMENTAL CONTROL

RULE J'CONDITION/MALFUNCTION' PHASE ! RULING t CUES/NOTES/COMMENTS

23=21] LOSS OF CABIN
PRESSURE INTEGRITY

o REF MALF PROC ECS==—

2A CABIN

DOCKED CONTINUE MISSION

'
]

'

[

'

t

1

'le PERFORM SYSTEMS

' EVALUATION

¢ WITHIN CONSUMABLES

' LIFETIME CONSTRAINTS
' WITH ONE CREWMAN

' ON THE CSM

: UMBILICALS

'

2¢ NO=GO FOR UNDOCKING
'

UNDOCKED 'DOCK ASAP
DO NOT STAGE WHILE
'UNDOCKED
1

*NO=GO FOR CIRC
t

PRE=PDI  'DOCK ASAP
'DO NOT STAGE WHILE
' UNDOCKED
INO=GO FOR PDI
1

[
'POWERED 'le PDI TO PDI +5+30 = ABORT

*DESCENT !
fDOCK ASAP
'

DO NOT STAGE WHILE
' UNDOCKED

'

12¢ PDI +5+30 TO LO GATE -
' ABORT

¢ DOCK ASAP
'

'34 LO GATE TO TD =
' CONTINUE MISSION

' "
' LUNAR 'LIFTOFF AT NEXT BEST
'STAY YOPPORTUNITY

' '

'RNDZ 'CONTINUE MISSION
'DOCK ASAP
'

I T T T S R P T

MISSION REV | DATE SECTION GROUP PAGE

. ) APOLLO 14 |FNL 11/1/70 LM ENVIRONMENTAUY SPECIFIC
CONTROL 23=5
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MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

RULE

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

23=22

Ae

Be

SUIT FAN(S)

FAILURE

ONE SUIT FAN

TWO SUIT FANS

'POWERED
'DESCENT

'LUNAR

DOCKED

UNDOCKED

PRE=PDI

tSTAY
'

'RNDZ

Adl

Bel

2

5

'
'
1
t
1
L
)
'
1
1]
]
t
1
1
]
t
t
]
'
1
‘
t
1
'
]
'
L}
1
]
'
L
1
1
'
L
.
1
1
1
L
t
L
'
1
1
'
t

6

4

o CONTINUE MISSION

« CONTINUE MISSION WITH
TUNNEL CLEAR AND
ON TRANSFER UMBILICAL
OR CW GARMENT w/0 SUIT

NO=GO FOR UNDOCKING

s+ DOCK ASAP

DO NOT STAGE WHILE

UNDOCKED
NO=GO FOR CIRC

DOCK ASAP

DO NOT STAGE WHILE

UNDOCKED
NO GO FOR PDI

W (A)
ABORT

DOCK ASAP

DO NOT STAGE
WHILE UNDOCKED

(8)
GATE ABORT

(<)

o LIFTOFF AT NEXT BEST

OPPORTUNITY

+ DOCK ASAP

POL TO PDI + 5+30

PDLI + 5+30 TO LO

LO GATE TO TO
CONTINUE MISSION

.

REF MALF PROC ECS===-

TA ECS

Be

REMOVE HELMET AND

GLOVES

REF MALF PROC ECS===

4 SULT FAN

PLACE DEMAND REG 8 TO
IMMEDIATELY OR REMUVE HELMETS
BE REMOVED FOR STAGINGs)

RETAIN

PLSS'S FOR

POSSIBLE.

VYDIRECT

ASCENT

o2t
(MUST

iF

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 14

FNL

11/1/70

LM ENVIRONMENTA
CONTROL

SPECIFIC

23=6
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MISSION RULES
SECTION 23 = LM ENVIRONMENTAL CONTROL

23=23

CONDITION/MALFUNCTION' PHASE !

RULING

CUES/NOTES/COMMENTS

DEMAND REGULATOR(S)
FAIL OPEN OR CLOSED

1
1
1
1
1
t
t
!

o REF MALF PROC ECS=~=

3 CABIN PRESS IND HI

1 t
' '
t )
' |
' ]
Ae ONE REGULATOR ALL "As CONTINUE MISSION '
| * 5 SUIT PRESS HI
) 1
J ] "6 02 QGTY
Be TWO REGULATORS  'DOCKED/ 'Bels CONTINUE MISSION '
1 UNDOCKED /! DO NOT UNDOCK '
' ' NO GO CIRC '
IPRE~PDI ' 2. NO GO PDI '
' 1 t
{POWERED ' 3+ CONTINUE MISSION ‘
*DESCENT ! '
1 ] 1
' LUNAR ' 4. DO NOT DEPRESS CABIN !
'STAY ' '
! ' LUNAR STAY MAY BE '
¢ ' CONTINUED WITHIN '
' ' CONSUMABLES BUDGET '
t ] '
'RNDZ ' 5e CONTINUE MISSION '
' ] 1]
' ] 1
1 ] 1
t ] 1
1) ) 1
1 L) t
‘ ) ]
L) ] *
mrssion |Rev | oaTE SECTION GROUP PAGE
APOLLO 14|FNL | 11/1/70|LM ENVIRONMENTAY SPECIFIC
CONTROL 287
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MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CONTROL

R |RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- 1 1 ‘
t 1 ]
23-24| LOSS OF H20 ' ' ' o REF MALF PROC ECS==-

SEPARATOR(S) ' ' '

' ' ' 7B ECS
A« ONE H20 rALL *Ae CONTINUE MISSION !
SEPARATOR ' ' '
1 ‘ 1
Be TWO H20 'DOCKED  'Bels CONTINUE MISSION !
SEPARATORS ' ' '
' ) ]
'UNDOCKED ' 24 DOCK ASAP '
'PRE~PDI NO GO POI '
' ' DO NOT STAGE WHILE '
! ' UNDOCKED '
] ] )
'POWERED ' 3+ CONTINUE MISSION '
'DESCENT '
|l ' 1
' LUNAR ' 4. LIFTOFF NEXT BEST '
ISTAY ' OPPORTUNITY '
1 ) 1
'RNDZ ' 5o CONTINUE MISSION AND '
' ' DOCK ASAP '
' 1 '

mission |Rev Joate SECTION GROUP PAGE
APOLLO 14 FNL J12/71/70 |uMm ENvIRONMENTAY SPECIFIC
CONTROL 23=8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 23 = LM ENVIRONMENTAL CONTROL

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- L] 1 1
] ] +
' ] (]
23=25] LOSS OF 02 TANK(S) ! ' '
1 t )
As ONE ASCENT TANK :ALL :A. CONTINUE MISSION :
t ] ]
Be TWO ASCENT TANKS 'DOCKED 'Bele DO NOT UNDOCK '
' 1 1
YUNDOCKED ' 2+ DOCK ASAP '
'PRE=PDI ! NO GO CIRC '
' ' NO GO PDI !
' ' DELAY STAGING ALAP :
] ]
VPOWERED ' 34(A) PDI TO PD1 + 5+30 !
'DESCENT ! ABORT '
' ' DELAY STAGING ALAP !
] ] )
' ' (B} PDI + 5+30 TO LO '
' ' GATE ABORT '
1 ] )
' ' (C) LO GATE TO '
t ¢ TOUCHDOWN ¢
' ' CONTINUE MISSION '
] 1 t
' LUNAR ' 44 STAY WITHOUT EVA '
1STAY ' '
' ) )
'RNDZ ' 54 CONTINUE MISSION '
t ] )
] 1 1
Ce DESCENT TANK ' DOCKED tCele CONTINUE MISSION '
L ) '
YUNDOCKED/' 2+ DOCK ASAP '
'PRE=PDI ! NO GO CIRC '
' ' NO GO PDI '
t ] '
'POWERED ' 34 CONTINUE MISSION '
'DESCENT ! !
1 1 [
f LUNAR ' 44 LIFTOFF NEXT BEST N
'STAY ! OPPORTUNITY '
MISSION |REV | DATE SECTION GROUP PAGE

APOLLO 14fFNL | 11/1/70| LM ENVIRONMENTAL SPECIFIC
CONTROL 23=9




NASA - Manned Spacecraft Center

MISSION RULES

_SECTION 23 - LM ENVIRONMENTAL CONTROL

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
1 ¢ - 3 T
' i '
23=26] LOSS OF COOLANT ! ' ' o REF MALF PROC ECS===
LOOP(S) ! ! !
Ae PRIMARY LOOP OR 'DOCKED  'As 1o CONTINUE MISSION ON ' 7E ECS =GLYCOL
SECONDARY LOOP  'UNDOCKED ' SECONDARY LOOP !
} ' ' ' 9 GLYCOL
! ! NO=GO FOR CIRC !
! ' ' 10 GLYCOL PRESS LOW
'PRE=PDI ' 24 RETURN TO VICINITY !
! ' OF C$M '
' 1 1
! ! NO=GO FOR PDI !
t ] . )
YPOWERED ' 34 CONTINUE MISSION ON !
'DESCENT ! SECONDARY LOOP '
' ] L
'LUNAR ' 4 LIFTOFF NEXT BEST !
'STAY ! OPPORTUNITY !
t ] ]
' *FOR LOSS OF PRIMARY LOQP===!
t t '
! ' (A) OPEN CB (11} IMu
! ' OPR !
' ] t
! ! {B) AT LIFTOFF=~ 60 !
! ' MINs CLOSE €B !
! ' (I1) IMU OPR AND !
! ! CONTINUE MISSION !
' t t
'RNDZ ' 5+ CONTINUE MISSION '
' ' t
Be BOTH LOOPS {ANY 'DOCKED  'Bas ls INGRESS CSM ASAP '
COMBINATION OF ! ! '
. LOSS OF ! ' NO=GO FOR UNDOCKING !
CIRCULATIONS ! ' '
SUBLIMATION ' ' !
CAPABILITYs OR ! ' !
H20 FEED FOR 'UNDOCKED ' 2+ DOCK -ASAP !
BOTH LOOPS) ' ! !
'PRE=PPI ' 34 NO GO CIRC !
' ' DO NOT STAGEs NO GO !
t ' PDI 1
' Ll ¢
- 'POWERED '  4e¢l(A) PDI TO PDI + 5+30 !
YDESCENT ! ABORT !
! ! DOCK ASAP !
] ] +
! ¢ DO NOT STAGE !
L) ] 1
' ! (B) PDI + 5+30 TO !
' ' LO=GATE= !
' ! ABORT '
! ' DOCK ASAP !
' ‘ t
! ' (C) LO=GATE TO TD = ' Be4s{C) LIFT OFF IMMEDIATELY AFTER
' ! CONTINUE MISSION ! TOUCHDOWNs
*LUNAR ' - 4e LIFTOFF NEXT BEST !
'STAY ' OPPORTUNITY !
' ' - L]
'RNDZ ' 5¢ CONTINUE MISSION * BeSe CREW MAY ELECT TO REMOVE PGA'S
! ' ' FOR COOLINGS
MISSION JREV | DATE SECTION GROWP PAGE
APOLLO 14 |FNL | 21/2/70 LM ENVIRONMENTAY SPECIFIC
CONTROL 23-10
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MISSION RULES
SECTION 23 =~ LM ENVIRONMENTAL CONTROL

R |'RULE ['CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
[ + |l [ '
d ' 1 t o
) ' '
23-270 LOSS OF PRIMARY H20 'DOCKED  'CONTINUE MISSION ' o REF MALF PRUC ECSm==
FEEDPATH 'UNDOCKED * '
' *NO=GO FOR UNDOCKING ' 8 GLYCOL
' *NO GO FOR CIRC '
1) 1 1
YPRE-PDI 'RETURN TO VICINITY OF CSM
] L 1
YPOWERED '  CONTINUE MISSION '
'DESCENT ! '
' ' t
' LUNAR 'LIFTOFF NEXT BEST '
'STAY YOPPORTUNITY '
) ] 1
'RNDZ 'CONTINUE MISSION '
] [} t
23-28] LOSS OF H20 TANK(S) ! ' '
L] L) ]
Ae ONE ASCENT TANK 'ALL 'Ae CONTINUE MISSION '
1 1 ]
Be TWO ASCENT TANKS 'DOCKED  'Bels CONTINUE MISSION '
'UNDOCKED * NO GO CIRC '
] [} t
'PRE=PDI ' 24 RETURN TO VICINITY OF ¢
' ' CSM ASAP '
' ' DO NOT STAGE '
' ' NO GO PDI '
(. t '
"POWERED ' 3e(A) PDI TO PDI + 5430 °
'DESCENT ! ABORT '
' ' DO NOT STAGE '
' ' (B) PDI + 5+30 TO '
' ' LO=GATE ABORT '
' ' (C) LO GATE TO '
' ' TOUCHDOWN '
' ' CONTINUE MISSION !
] 1 ]
'LUNAR ' 4e LIFTOFF NEXT BEST '
'STAY ' OPPORTUNITY '
] 1 ]
'RNDZ ! 5. CONTINUE MISSION ' CREW MAY ELECT TO REMOVE PGA'S FOR
' ' ' COOLING.
Ce DESCENT TANK 'DOCKED  'Cede CONTINUE MISSION '
1 1 t
'UNDOCKED/!  2¢ NO GO CIRC '
'PRE=PDI ! NO GO PDI '
] t ]
'POWERED ' 3. CONTINUE MISSION '
*DESCENT/ ! WITH ASCENT '
"LUNAR ' CONSUMABLES CAPABILITY!
'STAY ' . N
Mission |Rev |oaTe SECTION GROUP PAGE

APOLLO 14JFNL | 11/1/70 LM ENVIRONMENTAY SPECIFIC
CONTROL 23-11




NASA - Manned Spacecraft Center

SECTION 23 = LM ENVIRONMENTAL CONTROL

MISSION RULES

R {RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
-1 L] ) - - '
1 1 ]
23-29| FIRE OR SMOKE IN TALL  TROUBLESHOOT/COMBAT FIRE ' REF AOH PROC 5342
CABIN OR SUIT | J '
1 t )
' 'ASSESS DAMAGE AND '
' 'TRANSFER TG CSM IF |
' *NECESSARY '
¥ ] )
23=30| CONTAMINATION IN ALL 1CREW MAY ELECT TO ' IF UNABLE TO CLEAR CONTAMINATION»
CABIN ' ' DECOMPRESS ' MISSION MAY BE TERMINATED EARLYs
t ) 1
Ll t 1
' ] ]
) ) )
23-31] GLYCOL COOLANT LEAK 'ALL ' TRANSFER TO CSM * REF MALF PROC ECS==-
1 ' ]
As CABIN YALL 'As PURGE SUIT WITH 18 GLycoL
' ' DIRECT 02 '
Be SUIT 'ALL 'Bs DISCONNECT FROM '
' ' SUIT LOOP '
t ) )
t 1 t
L) ) ]
RULE NUMBERS 23-32 ' ' '
THROUGH 23-49 ARE ' ! '
RESERVED. ' 1 '
MIsSION |REV ] DATE SECTION GROUP PAGE
APOLLO 14|FNL | 21/1/770]LM ENvIRONMENTAL SPECIFIC
CONTROL 23-12
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MISSION RULES

SECTION 23 =~ LM ENVIRONMENTAL CONTROL = CONCLUDLED

R ITEM
' INSTRUMENTATION REWUIREMENTS !

23=50] MEAS DESCRIPTION PCM ONBOARD CATEGURY MISSIUN RULE REF

SUIT PRESS GF1301P METER HD 23~19216920921423
WARNING HD
CABIN PRESS GF3571P METER 1l OF 3
U/H RLF PRESS GF3591P ————— M 23=19295913920921
F/H RLF PRESS GF3592P ———— 23129
DES 02 PRESS GF3584P METERy» CAUT :} 1l OF 2
02 MFLD PRESS GF3589P e —————— M 23=19296911912913
ASC 1 02 PRESS GF3582P METERy CAUT 1 OF 3 21923925
ASC 2 02 PRESS GF3583P METERs CAUT M
GLYCOL PUMP DELTA P GF2021P e e
SEC GLYCOL PUMP PRESS GF2921P ———— 1 OF 2
GLYCOL PUMP PRESS GF9997U METER M 23=11929316926931
SEL GLYCOL LVL LOW GF9986UL CAUT :
GLYCOL TEMP GF9998U METERs CAUT 1 OF 2 23-1121356926931
GLYCOL OUTLET TEMP GF25817 m——————— M
SUIT TEMP GF1281T METER
GLYCOL INLET TEMP GF25317 —————
DES H20 QTY GF458lQ METER» CAUT 1 OF 2
DES H20 PRESS GF4501P ittt M 23=192927928
ASC 1 H20 QTY GF4582Q METERs CAUT 1l OF 2
ASC 2 H20 GTY GF4583Q METERs CAUT M
PRI H20 REG DELTA P GF4101P m—————— HD 23-112427928
RTG TEMP GL82757 e HO
REPR ELEC OPEN GF3572X WARNING HOD 23=119295913920921923»
C02 PART PRESS GF1521P METER» CAUTs COMP HO 23=1924930
H20 SEP RATE GF9999uV CAUTs COMP HD 23=1922924%
SUIT DIV EGRESS GF1221X e HD 23=11920+211+22429
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14 JFNL J11/1/70 LM INSTR
ENVIRONMENTAL CH REQ 23=~13
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

ITEM

24~1

24=2

! GENERAL !

——n o e

RESERVED

DEFINITIONS

3=AX1S ATTITUDE CONTROL
3~AXIS ATTITUDE CONTROL 1S DEFINED AS THE ABILITY TO CHANGE THE EXISTING
VEHICLE ATTIUDE PLUS AND MINUS ABOUT EACH AXISe TO HAVE THIS CAPABILITY THE
LM REQUIRES AND OPERATIONAL MANUAL OR AUTOMATIC CONTROL SYSTEMs

REDUNDANT 3=AXIS ATTITUCE CONTROL
REDUNDANT 3=AXIS ATTITUDE CONTROL IS DEFINED AS HAVING TwU AUTONOMOUS
ATTITUDE CONTROL SYSTEMS INDEPENDENT OF SECONDARY COILSs IeEes NO SINGLE
FATLURE WILL CAUSE LOSS OF BOTH AUTONOMOUS SYTEMSs

GUIDANCE STEERING
GUIDANCE STEERING IS DEFINED AS THE ABILITY TO CALCULATE AND STEER LM ALONG
THE DESIRED THRUST VECTOR OURING A POWERED MANEUVER. TO HAVE THIS
CAPABILITY THE LM REQUIRES AN OPERATIONAL PGNS OR AGSe

OPERATIONAL PGNS

AN OPERATIONAL PGNS IS DEFINED AS NQ LGC FAILUREs NO 1SS FAILUREs NO DSKY
FAILURESs AND NO CES FAILURES PREVENTING ATTITUDE CONTROLe

Ae ANY FAILURE OF THE LGC HARDWARE AND/OR THE ASSCCIATED [INPUT/QUTPUT INTERFACES

WHICH CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED AN LGC FAILURES

Be ANY FAILURE WITHIN THE IMUs CDUs PTAs OR THE PSA WHICH WOULD CAUSE A PERMANENT
LOSS OF THE INERTIAL ATTITUDE AND/OR VELOCITY MEASUREMENTs 15 CONSIDERED AN

FAILURE '

Co ANY FAILURE OF THE DSKY HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES

WHICH CANNOT BE REMEDIED BY CREW PROCEDURES 1S CONSIDERED A DSKY FAILURES

De ANY FAILURE OF THE CES HARDWARE THAT PREVENTS ATTITUDE CONTROL WHILE IN
CONSIDERED A CES FAILURE.

OPERATIONAL AGS

AN OPERATIONAL AGS 1S DEFINED AS NO AEA FAILUREs NO ASA FAILUREs NO DEDA
FAILUREs AND NO CES FAILURE PREVENTING AGS ATTITUDE CONTROLe

Ae ANY FAILURE OF THE AEA HARDWARE AND/OR THE ASSOCIATED INPUT/QUTPUT INTERFACES

WHICH CANNOT BE REMEDIED BY CREW PROCEDURES 1S CONSIDERED AN AEA FAILURES

Be ANY FAILURE OF THE ASA HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES
WHICH CAUSE LOSS OF THE VEHICLE ATTITUDE AND/OR 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 8Y CREW PROCEDURES 1S CONSIDERED A DEDA FAILURE.

De ANY FAILURE OF THE CES HARDWARE THAT PREVENTS ATTITUDE CONTROL WHILE IN AGS

CONSIDERED A CES FAILURE.

3=AXIS TRANSLATION

3=AX1S TRANSLATION IS DEFINED AS THE ABILITY TO CHANGE THE VEHICLE VELOCITYs
PLUS OR MINUS» ALONG EACH BODY AXISe TO HAVE THIS CAPABILITY THE LM REQUIRES
ONE TTCA AND AN OPERATIONAL PGNS OR OPERATIONAL CES CIRCUITRY (AGS MANUAL}e

MISSION REV | DATE SECTION GROUP PAGE

AND CONTROL 24=1
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MISSION RULES

SECTION 24 = LM GUIDANCE AND CONTROL

ITEM

24=3

24-4

24=5

My

Ae

Be

Ce

De

LGC

A

Be

Ca

' MANAGEMENT !

IRIG BIAS UPDATES WILL BE ACCOMPLISHED WHEN GYRO DRIFT IS GREATER THAN OR EQUAL TO +/= 4075
DEG/HR (5 MERU)

THE PGNS WILL BE CONSIDERED NO=GO WITH A GYRO DRIFT GREATER THAN OR EWQUAL TQ +/=1le5 DEG/HR
(100 MERU}e THE MAXIMUM ALLOWABLE VALUE WITHIN THE LGC 1S +/=1493 DEG/HR (128 MERU}

PIPA BIAS UPDATES wILL BE ACCOMPLISHED AS FOLLOWS===

le NO BIAS UPDATES WILL BE ACCOMPLISHED PRIOR TO 30 MIN OF IMU OPERATION.

2 THE INITAL BIAS UPDATES WILL BE ACCOMPLISHED IF THE DELTA BIAS IS GREATER
THAN OR EWUAL TO +/= 0403 CM/SEC/SECY AND SUBSEWQUENT UPDATES WIiLL BE
ACCOMPLISHED IF THE DELTA BIAS IS GREATER THAN OR EQUAL TO +/= 0Qsl
CM/SEC/SECe

3a PIPA BIAS WILL NOT BE UPDATED WHILE THE LM IS ON THE LUNAR SURFACE.

PNGS  NC=GO FOR PIPA BIAS=«=~ THE PNGS WILL BE CONSIDERED NO=GO IF THE PIPA BIAS EXCEEDS +/=

5406 CM/SEC / SEC (el66 FT/SEC / SEC Je THE MAXIMUM LOAD VALUE WITHIN THE LGC IS +/= 1245
CM/SEC / SECe

A MASS UPDATE IS REQUIRED IF THE OIFFERENCE BETWEEN THE GROUND CALCULATION AND LGC VALUE
IS MORE THAN 200 LBSs

ALL +/=(U=V) JETS wWiLL BE INHIBITED VIA v65 DURING DOCKED DPS BURNSs

DURING DOCKED MANEUVERSs ALL DPS GIMBAL TRIMMING MUST BE DONE AT GREATER THAN 35 PERCENT
THROTTLE IN THE AUTO THROTTLE MODEe THE RECOMMENDED SETTING IS 40 PERCENT THKOTTLEs

RENDEZVOUS RADAR

As

Be

Co

De

Ee

Fe

THE RR MUST NOT BE USED TO TRACK CSM TRANSPONDER UNTIL 2 1/2 HOURS AFTER OPERATE HEATER
ACTIVATION AND THE ANTENNA TEMPERATURE (HPM) 1S GREATER THAN OR EWUAL TO 10 DEGeF AND THE
GYRO PACKAGE Is ESTIMATED TO BE GREATER THAN OR EQUAL TO 15 DEGWF

THE RR SHOULD NOT BE OPERATED AT AN ANTENNA TEMPERATURE GREATER THAN OR EQUAL TO 145 DEG F
AND/OR A GYRO PACKAGE TEMP (ESTIMATED) OF GREATER THAN OR LQUAL TO 200 DEG Fo

IF IT 1S ESTIMATED THAT THE RR GYRO PACKAGE WILL EXCEED 200 DEG F (HPM APPROXe 135 DEG F)
PRIOR TO COMPLETION OF THE BRAKING PHASEs» THE RR SHOULD BE TURNED OFF UNTIL REWUIRED FOR
TPI AND BRAKINGe

IF THE ESTIMATED GYRO PACKAGE TEMP SHOULD EXCEED 200 DEG F (HPM APPROXe 135 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 15 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 RDOR AND HEATERS===RNDZ RDR OPR
OPEN) RR RANGE DATA MUST NOT BE USED UNTIL 17 MIN AFTER RE~ENERGIZINGs ASSUMING THE OVEN
TEMP HAS CROPPED TO THE COLD RAIL TEMP.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

ol

1TEM

R4=6

24=17

LANDING RADAR

Ae

Be

AGS

Be

Cs

THE LR SHOULD NOT NORMALLY BE OPERATED AT AN ANTENNA TEMP LESS THAN + 50 DEG Fs HOWEVERS

THE LUNAR LANDING MISSION WiLL BE ATTEMPTED IF THE ANTENNA TEMP 1§ ABOVE THE CRITICAL LIMIT
OF =15 DEG F (HARDWARE DAMAGE )«

LR ACTIVATION WILL BE DELAYED IF THE LR TEMP 15 PREDICTED TO BE GREATER THAN 145 DEGe F AT
PDI + 8430 (HI GATE)

THE AGS 18 DECLARED NO~GO DURING A GYRO AND ACCELEROMETER CALIBRATION IF THE GYRO DRIFT
CHANGE IS GREATER THAN 2400 DEG/HR AND IF THE ACCELEROMETER BIAS CHANGE 1S GREATER THAN
04039 FT/SEC/SEC FROM THE VALUE AT THE START OF THE CALIBRATION.

THE AGS CAN BE USED TO PERFORM DOCKED ATTITUDE HOLD CONTROLe

THE AGS IN PULSE MODE USING ONLY TTCA CONTROL CAN BE USED TO PERFORM A DOCKED BURNs

RULE NUMBERS 24=8 THROUGH
24=19 ARE RESERVEDe

MISSION REV | DATE SECTION GROUP ) PAGE
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SECTION 24 = LM GUIDANCE AND CONTROL

MISSION RULES

R |'RULE |'CONDITION/MALFUNCTION'  PHASE RULING 't CUES/NOTES/COMMENTS
L] L] L ' )
1 1 L) [} '
' SPECIFIC !
t L] )
' ¢ +
24=2d LOSS OF GUIDANCE ¢ ' '
STEERING ! ! .
1 ] +
t ] ]
As OPERATIONAL AGS 'ALL YCONTINUE MISSION ' « REF MALF PROC AGS===
t ] ]
' ! ' 1 AGS WARNING LIGHT
1 1 )
' ' ' 2 DEDA RESPONSE 1S ABNORMAL
] 1 1
t [l t
Bs OPERATIONAL *DOCKED/ *BelelA) RETURN TO CSM ' o REF MALF PROC PGNS==~
PGNS *UNDOCKED * (8) NO=GO FOR CIRC '
' ' "1 LGC WARN
'PRE-PDI ' 2e(A) RETURN TO CSM ASAP '
' ! ' 2 185 WARN
! ' {8) NO-GO FOR PDI '
’ ' ' 3 TEMP CAUTION
1 1 )
! ! ' 4 GIMBAL LOCK
' : ]
'POWERED ¢ 34{A) PRIOR TO HI GATE
VDESCENT ABORT ‘
L] t ]
' ¢ {B) AFTER HI GATE '
1 ] ‘
' ' (1) LAND MANVALLY !
] ] ]
' ' (2) NO=GO FOR '
' ' EXTENDED LUNAR '
' : STAY IF FAILURE'
! ! ALSO AFFECTS !
' ' REDUNDANT '
' ' 3=AXIS ATT !
' ' CONTROL '
] 1) 1
' LUNAR ' 4e ASCEND AT NEXT !
'STAY ' BEST OPPORTUNITY '
! ¢ IF FAILURE ALSO '
! ' AFFECTS REDUNDANT !
' ’ 3=AXIS ATT CONTROL '
) 1 '
'RNDZ * 54 CONTINUE MISSION ¢
t ] ]
24=2] LOSS OF FDAIL *ALL *  CONTINUE MISSION !
FUNCTIONS (ATTs ' ¢ CREW OPTION '
RATESs ERRORS) ' ¢ '
) t L]
. L] ]
24=2p LOSS OF AOT 'ALL ' CONTINUE MISSION '
mission | Rev] DATE | secTIoNn GROUP PAGE
APOLLO 14 FNL| 11/1/7d LM GUIDANCE SPECIFIC =
AND CONTROL PGNS/CES/AGS | 24~4
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MISSION RULES

SECTION 24 = LM GUIDANCE AND CONTROL

RULE

'CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

24=23

2424

+
1

'
LOSS OF RNDZ RADAR/ !
VHF RANGING/OPTICAL ¢
TRACKING :
Ae LOSS OF ANY ONE !
'

'

'

'

t

Be LOSS OF ANY TWO

'DOCKED/

Ael

2

Bel

:PRE PD]

TALL OTHER
'

[
t
]
1)
'
'
]
+
(]

LOSS OF LANDING
RADAR

YPRE=PDI
'

t
1]

1 POWERED
:DESCENT '

RULES 24~25 THROUGH
24=27 ARE RESERVED

.- . e e .. - ... ...

1)
]
|
]
]
]
]
1
]
t
]
1
t
t
FUNDOCKED !
]
t
t
1
t
]
'
]
1]
t
1
'
)
)

'DOCKED/
YUNDOCKED !
[

2

le
126
'
"1,
'
124

'
‘le

o CONTINUE MISSION

¢ REFe 3~81 FOR
NAVIGATION AND
TRACKING REQUIREMENTS
FOR M=1 RNDZ

s«{A) RETURN TO CSM ASAP

{(B) NO=GO FOR PDI

slA) CONTINUE MISSION

(B) REF 3-8l FOR

NAVIGATION AND
TRACKING
REQUIREMENTS FOR
M=1 RNDZ

RETURN TO CSM ASAP
NO=GQO FOR CIRC
RETURN TO CSM ASAP
NO=GC FOR PD1

PRIOR TO AbEOUATE
ALTITUDE UPDATING OF
LM STATE VECTORS===~
{A) NO=GO FOR LANDING
{8) ABORT

AFTER ADEQUATE
ALTITUDE UPDATING OF
LM STATE VECTORS===~

CONTINUE MISSION

D . T T I T T T T T T R

CSM  OPTICAL TRACK ING

REQUIRES THE LM TRACKING

THE ABILITY TO VISUALLY

le
UPDATING OF . LM STATE
BEEN ACCOMPLISHEDS

CAPABILITY
LIGHT AND
TRACK

GUIDO TO DECIDE WHEN ADEQUATE

VECTORS HAS

REF MALF PROC PGNS==~

[ ALT LT

7 VEL LT

REF MALF PROC HTRS=w=~

2 LR TEMP ABNORMAL

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 14

FNL

11/1/770

LM GUIDANCE
AND CONTROL

SPECIFIC = .
PGNS/CES/AGS

24=5
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SECTION 24 = LM GUIDANCE AND CONTROL

MISSION RULES

R JRULE |CONDITION/MALFUNCTION' PHASE ! RULING t CUES/NOTES/COMMENTS
-1 T ) ] L]
. ) L
] ] L
24=28| LOSS OF REDUNDANT 'ODOCKED/ '1le A RETURN TO CSM '
3~AX1S ATTITUDE *UNDOCKED ! ASAP '
CONTROL ' ' '
' ' (B) NO=GO FOR CIRC ¢
] ) '
YPRE=PDI ' Ze(A) RETURN TO CSM '
' ' ASAP t
] L L]
' ' (B) NO=GC FOR PDI '
] ‘ +
'POWERED ' 34(A) PRIOR TO HI GATE t
'DESCENT ! ABORT '
] ] L
' (8) AFTER HI GATE '
' ' LANDING 1S '
t i CREW OPTION '
1 1 1]
' LUNAR ' 4+ ASCEND AT NEXT BEST !
'STAY ' OPPORTUNITY '
] 1 1)
'RNDZ ' 5e¢ CONTINUE MISSION '
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 14 FNL f11/1/70 LM GUIDANCE SPECIFIC =
AND CONTROL PGNS/CES/AGS | 24=6
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MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
t 1 '
1 1 ]
L] ] )
24~29] LOSS OF TRANSLATION ! ' '
CAPABILITY J ' '
1 1 1
Ae AUTOMATIC DOCKED/ 'Aqle COMTINVE MISSION t Asle CAN NOT DETECT FAILURE UNTIL
ULLAGE (+X) Y UNDOCKED ! ' LGC COMMANDS ULLAGE
'PRE~PDI ! '
' ' ' o REF MALF PROC CES==~
'POWERED ' 24(A) PRIOR TO PDI '
'DESCENT ! ' 1 ABNORMAL VEHICLE DYNAMICS
J ' (1) BACK UP ULLAGE !
' ' MANUALLY IF ' 6 TTCA CMDS ABNORMAL
' ¢ NECESSARY '
L] 1 )
' ' (2) PDI INHIBITED !
' ' IF NO AUTO DPS !
' ' START '
t L 1
' ' (B) AFTER PDI '
' ' CONTINUE MISSION '
L] 1 1
. 1 )
Bs 3=AXIS *DOCKED/ 'Bele(A) RETURN TO CSM ASAP !
TRANSLATION UNDOCKED ! :
L} ]
' ' (B) NO=GO FOR CIRC !
) L '
'PRE=PDI/ ¢ 2o CONTINUE MISSION '
'POWERED ! '
1 DESCENT/ ! '
S LUNAR ¢ !
'STAY ' '
] (] 1
'RNDZ ¢ 3, NO=GO FOR LM ACTIVE ' Be3 X AXIS TRANSLATION REQUIRED FOR
' ' DOCKING ' M=l RNDZ
1] ' )
MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14)FNL | 11/1/70)LM GUIDANCE SPECIFIC =
AND CONTROL PGNS/CES/AGS | 24-7
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MISSION RULES
SECTION 24 ~ LM GUIDANCE AND CONTROL

RULE JCONDITION/MALFUNCTION!' PHASE ! RULING ' CUES/NOTES/COMMENTS
4 ) ’ - -
] ] +
24=30} LOSS OF PITCH OR YALL *ENGINE GIMBAL = CFF ! RCS IMPINGEMENT CONSTRAINTS ARE A
ROLL GDA LI 'CONTINUE MISSION UNLESS ' FUNCTION OF THE GDA POSITION AT THE
' YRCS IMPINGEMENT ' TIME OF FAILUREs SODB INFC WILL BE
' 'CONSTRAINTS ARE VIOLATEDe ' USED TO DETERMINE CAPABILITY 10
' ' ! COMPLETE DESCENT FOR A GIVEN GDA
' ' t POSITION
] ] L
] + L
) ] +
) 1 L
24=31| LOSS OF REDUNDANT 'DOCKED/ 'le RETURN TO CSM ASAP '
ASC ENG ON 'UNDOCKED ! ¢
CAPABILITY ' ' '
' t2¢ NO=GO FOR CIRC J
' 1) )
'PRE=PDI '1ls RETURN TO CSM ASAP ¢
[} ] t
' '2¢ NO=GO FOR PDI '
1 1 L
'POWERED 'le IF DPS INSERTION '
'DESCENT ! CAPABILITY EXISTSs ABORT!
] 1 L
' '2o AFTER DPS INSERTION '
' ' CAPABILITY CONTINUE '
' ' MISSION '
] L] 1]
' '3e NO=GO FOR EXTENDED '
' ' LUNAR STAY '
] L} 1
'LUNAR YASCEND AT NEXT BEST J
1STAY tOPPORTUNITY '
) ] +
] 1} ]
24=32{ LOSS OF DPS AUTO ON 'DOCKED/ *CONTINUE MISSION ! o REF MALF PROC CES =--10
CAPABILITY tUNDOCKED ¢ '
N 1 ] L3
'PRE=PDI 'CONTINUE MISSION ! MPS DOES NOT THRUST WHEN EVENT TIMER
' J ' IND 00400
'POWERED *le IF AUTOMATIC ULLAGE ¢
'DESCENT ¢ HAS QCCURRED=== '
J ' Ae ENG START PUSH '
' ' 8¢ DES ENG CMD OVRD ON !
' '2e IF AUTOMATIC ULLAGE '
' ¢ HAS NOT OCCURRED '
' ' As INHIBIT POI IGNITION !
' ' 8¢ NO=GO FOR PDI :
L] 1]
] L] L]
1 1 L]
) ) 1
RULE NUMBER 24=33 ' ' '
1S RESERVED. ' ' J
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 14 [FNL }11/1/70 LM GUIDANCE SPECIFIC =
AND CONTROL PGNS/CES/AGS | 24=8
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MISSION RULES
SECTION 24 = LM GUIDANCE AND CONTROL

RULE |CONDITION/MALFUNCTION! PHASE ! RULING t CUES/NOTES/COMMENTS
' ¢ L
' ' +
24=34} LOSS OF AUTO YALL 'CONTINUE MISSION ! o REF MALF PROC CES==-
THRUST CONTROL ' ' '
' ' * 11 ENG THR AND CMD DO NOT AGREE/ OFF
! ' ! SCHEDULES
[} ' '
. L) 1
24=35| LOSS OF MANUAL taLL 'CONTINUE MISSION '
THRUST CONTROL ' ' '
1 L] t
1 ' 1
1 t '
) ' L
24=36| LOSS OF LUNAR 'POWERED 'CONTINUE MISSION !
CONTACT LIGHTS 'DESCENT ! !
1 [} !
' ' 1
' ‘' t
RULE NUMBER 24=37 ! ' !
THROUGH 24=39 ARE ! ' !
RESERVED ' ' '
MISSION |REV ] DATE SECTION GROUP PAGE
APOLLO 14| FNL | 11/1/70) LM GUIDANCE SPECIFIC =
AND CONTROL PGNS/CES/AGS | 24=9
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MISSION RULES

SECTION 24 = M GUIDANCE AND CONTROL = CONTINUED

R ITEM
-
* PRELAUNCH INSTRUMENTATION !
MISSION RULE
24=40| MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

LGC DOWNLINK GGO001V - - M 24=20
PLS TORO REF GG1040V - - HD 24=20
245 VDC TM BIAS GGlli0v - - HD 24=20
IMU 28 VAC 800 GGla01v - - HD 24=20
IRIG SUSP 3.2 KC GG1331v - - HD 24=20
IMU sTBY GG1513X - - HD 24=20
LGC OPR GG1523X - - HD 24=20
X PIPA OUT IN PHASE GG2001V - - HD 24=20
Y PIPA QUT IN PHASE GG2021V - - HO 24=20
Z PIPA OUT IN PHASE GG2041V - - HD 24=20
1G SVO ERR IN PHASE GG2107v - - HD 24=20
16 IX RSVR QUT SIN GG2112v FOAL COMMON HD 24=~20
1G IX RXVR OUT COS GG2113V FDAI COMMON HD 24=20
MG SVO ERR IN PHASE GG2137v - - HD 24=20
MG IX RSVR OUT SIN GG2l4a2v FDA1 COMMON HD 24=20
MG IX RSVR OUT CO0S GG2143V FDAJ COMMON HO 24=20
0G SVO ERR IN PHASE GG2167V - - HD 24=20
0G RSVR OUT SIN GG2172v FDAIl COMMON HD 24=20
0G RSVR OUT COS GG2173v FDAL COMMON HD 24=20
PITCH ATT ERR GG2219V FDAL COMMON HD = PCM 24=20
YAW ATT ERR 662249V FDAI COMMON HD = PCM 24=20
ROLL ATT ERR 662279V FDA1 COMMON HD = PCM 24~20
PIPA TEMP GG2300T Cew SEPARATE HD = PCM 24=20
RR SHFT SIN GG3304v FDAL COMMON HD = PCM 24=23
RR SHFT COS GG3305v FDAL COMMON HD = PCM 2423
RR TRUN SIN GG3324V FDAI COMMON HD = PCM 24=23
RR TRUN COS GG3325V FOAL COMMON MO =~ PCM 24=~23
LGC WARNING GG9001X Cow COMMON HD ~ PCM 24=20
1S5S WARNING 6G9002X Cow COMMON HD = PCM 24=20
LR ANT TEMP GN7563T TEMP MONITOR COMMON HD «~ PCM

RR NO TRACK GN7621X . Cow COMMON HD = PCM 24=23
RR ANT TEMP GN77237 TEMP MONITOR COMMON HD = PCM 24=23
YAW ERR CMD GH1247V - - M 24=28
PITCH ERR CMD GH1248V - - M 24=~28
ROLL ERR CMD GH1249V - - M 2428
JD A4D QUTPUT GH1419V - - HD 24=27
RCS TCP A4D GR5032X - - HO 24=27
JO B3D OQUTPUT GH1423V - - HOD 24=27
RCS TCP B3D GR5Q36X - - HD 24=27
JO A20 OUTPUT GH1427V - - HD 24=27
RCS TCP A2D GR5040X - - HD 24=27
JO B1D OUTPUT GH1431V - - HD 24%=27
RCS TCP B1D GR5044X - - HD 24=27
JO B4U OUTPUT GHl418V - - HD 24=27
JD B4F QUTPUT GH1420V - - HD 24=217
JD A4R QUTPUT GHl421V - - HD 24=27
JO A3U QUTPUT GHl422V - - HO 24=27
JD B3A OUTPUT GH1424V - - HD 2427
JO A3R QUTPUT GH1425V - - HD 24=27
JO B2U OUTPUT GH1426V - - HD 24=217
JD A2A QUTPUT GH1428V - - HD 24=27
JD B2L OQUTPUT GH1429V - - HD 24=217
4D AlU OUTPUT GH1430V - - HD 24=27
40 AlF QUTPUT GH1432V - - HD 24=27
JO B1lL OUTRPUT GH1433V - - HD 24=27
RCS TCP B4U GR5031X - - HD 24=27
RCS TCP B4F GR5033X - - HD 24=27
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% - - HO 24=27
RCS TCP B2U GR5039X - - HD 24-27
RCS TCP A2A GR5041X - - HD 24=27
RCS TCP B2L GR5042X - - HD 24=27
RCS TCP ALV GR5043X - - HD 24=27
RCS TCP ALF GR5045X - - HO 24=~27
RCS TCP BIL GR5046X - - RO | 24=27
YAW ATT ERR GH1455V FDAI COMMON HOD 24=28
PITCH ATT ERR GH1456V FOAL COMMON HO 24=28

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14 IFNL 111/1/70 [LM GUIDANCE AND | PRELAUNCH -
) ICONTROL INSTR 24=10




NASA - Manned Spacecraft Center

MiSSION RULES

SECTION 24 « M GUIDANCE AND CONTROL = CONTINWED

R ITEM
el o o]

MISSION RULE
24=40Q MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
CONT

ROLL ATT ERR GH1457V FDAI COMMON HO 24=28
RGA YAW RATE GH1461V FDAI COMMON M ON BOARD 24~28
RGA PITCH RATE GH1462V FDAL COMMON M PCM/HD 24=28
RGA ROLL RATE GH1463V FOAI COMMON M 24=28
AGS SEL GH1621X - - HD 2433
ROLL PLSD/DIR GH1628X - - HD 24=33
PITCH PLSD/DIR GH1629X - - HD 24=33
YAW PLSD/DIR GH1630X - - HD 24=33
AUTO ON GH1214X - - HD 24=31
APS ARM GH1230X - - M 24=31
ENG FIRE OVRD GH1286X - - HD 24=31
MAN THRUST CMD GH1311lV METER SEPARATE M 24=34924=35
PITCH GDA POS GH1313v - - M 24~30
ROLL GDA POS GH1314V - - M 24=30

P TRM FAIL GH1323x% Cow COMMON HD 24=30

R TRM FAlIL GH1330X CoW COMMON HO 24=30
AUTO THRUST CMD GH1331V METER SEPARATE HD 24=34
DPS ARM GH1348X - - HD 24=32424=31
VAR INJ ACT POS GQ6806H - - HD 24=34924=35
CES AC PWR FAIL GL4026X oW COMMON HD 24=30
CES DC PWR FAIL GL4027X Cow COMMON HO 24=30
AGS DOWNLINK DATA G10001X - - HD 24=33
ASA TEMP GI3301T - - HD 24=33
ASA PWR/AEA FAIL GL4028X oW COMMON HO 24=33
AUTO OFF GH1217X - - HO 24=32424=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 Cew COMMON HD

LR VEL DATA NO GOOD GNT7557X Cow COMMON HD

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14) FNL } 11/1/70] LM GUIDANCE AND| PRELAUNCH
CONTROL INSTR 24=11
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

ITEM

25«1

25=2

RESERVED

' GENERAL !

DEFINITIONS

Ae AN OPERATIONAL DPS 15 DEFINED AS FOLLOWS=e=

le

2e

3e

be

Se

6o

Be THE LOW THROTTLE POINT IS DEFINED AS THE MINIMUM POSITION THAT THE THROTTLE ACTUATOR

FUEL AND/OR OXID ENGINE INLET PRESSURE GREATER THAN 30 PSIA AT INITIATION.

FUEL AND/OR OX1D ENGINE INLET PRESSURES GREATER THAN 120 PSIA (ULLAGE
PRESSURES GREATER THAN 123 PSIA«) DURING A BURN WITH THROTTLE LESS THAN 65
PERCENT OR GREATER THAN 150 PSIA {(ULLAGE PRESSURES GREATER THAN 160 PSIAe)
WITH THROTTLE GREATER THAN 65 PERCENT.

TO INITIATE A BURNs THE OXIDIZER AND FUEL BULK TEMPERATURES MUST BE GREATER
THAN 50 DEG F AND LESS THAN S0 DEG Fe

DELTA TEMP BETWEEN FUEL AND OXID LESS THAN 25 DEG F FOR BURNS LESS THAN
400 SECs AND LESS THAN 10 DEG F FOR BURNS GREATER THAN 400 SEC ONLY TO
INITIATE A BURNS

(A) DELTA PRESSURE BETWEEN FUEL AND OXID ENGINE INLET PRESSURES LESS THAN 25
PSID PRIOR TO LOW GATEe

(B) DELTA PRESSURE (FUEL HIGH) LESS THAN 50 PSIDL AT START OF ANY BURNs

SUPERCRITICAL HELIUM ADEQUATE TO COMPLETE MISSION.

ASSUME WITH MINIMUM MANUAL THROTTLE COMMAND VOLTAGEs

Ce DPS INSERTION CAPABILITY 1S THE ABILITY TO OBTAIN A SAFE INSERTION WITh ONLY THE DPS.

RULES 25«3 THROUGH 25~10 ARE RESERVED.

Wil

MISSION REV| DATE SECTION GROUWP PAGE

=DPS

APOLLO 14] FNLT 11/1/70f LM PROPULSION GENERAL = Dpj
25~]




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

ITEM

25=1}

25=12

25=14

25=15

25-14

THE DPS ENGINE WILL NOT NORMALLY BE OPERATED FOR LESS THAN 3¢5 SECe A 2 SEC COAST BEFORE RESTART
AT LTP AND A 30 MINUTE COAST BEFORE RESTARTS GREATER THAN LTP IS REQUIRED.

RESERVED

25=-13 RESERVED

FROM A SAFETY STANDPOINT SUPERCRITICAL HELIUM BURST DISC RUPTURE DURING MANNED OPERATION IS AN~
ALLOWABLE EVENT.

PROPELLANT GAGING
Ae PRIME METHOD=~= PQGS (TM» ONBOARD} (le3 PERCENT)

Be BACKUP METHOUL==- GROUND MASS CALCULATION (3 PERCENT FQR GAGING)

IF POWERED DESCENT IS ABORTED DURING DPS INSERTION CAPABILITY OR IF A DOCKED OPS CONTINGENCY IS
REQUIREDs THE DES HE REG 1 AND REG 2 VALVES SHQULD BE CLOSED AT A PWGS READING OF 37 PERCENT TO
INSURE A LOW ENOUGH TANK PRESSURE TO PREVENT A VIOLATION OF FRACTURE MECHANICS LIMITS FROM HEAT
SOAK BACKs

RULE NUMBERS 25=17 THROUGH 25=29 ARE RESERVEDs

MISSION REV | CATE SECTION GROWP PAGE

APOLLO 14fFNL | 11/1/70|LM PROPULSION GENERAL = DPS
- -DPS 25=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
t ' +
] 1 '
' SPECIFIC MISSION RULES ‘!
' ' '
25=30] LOSS OF OPERATIONAL 'DOCKED/ 'Ae INHIBIT DPS BURNS ! REF MAL PROC DP§mw=m
DPS (PRIOR TO LOW  'UNDOCKED ' '
GATE REF MR 25%=2 ' ' ! 1 DES REG
FOR DEFINITIONs ¢ ! !
AFTER LOW GATE ONLY 'PRE=PDI 'Be RNDZ ASAP ' 1A FUEL/OX1ID PRESS ABNORMAL
LOW INLET PRESSURES ! ' '
LESS THAN 150 PSIA) ! ' ' 2 FUEL/UXID TEMP ABNORMAL
! ' le INHIBIT PDI !
! ' ! 3 HE PRESS ABNORMAL
! ' 24 RNDZ WITH APS !
+ ] '
'POWERED 'Ce ABORT STAGE '
YDESCENT ! '
t 1 [}
) 1 .
t + ]
25=31} START TANK LEAK ' ¢ ' REF MAL PROC OP§w==
PRIOR TO ' ' ¢
PRESSURIZATION ' ! ' 3 HE PRESS ABNORMAL
1) ' 1
Ae FUEL AND/OR OXID 'ALL *Ae CONTINUE MISSION ¢
ENGINE INLET P ! ' INHIBIT FIRING DPS '
GREATER THAN ' ' START TANK SWuUlB !
30 PSIAe ' ! !
¢ L] [}
Be FUEL AND/OR ' 'Be CONTINUE MISSION ' NOTE
OXID ENGINE ' ' Ny
INLET P ! ' ! PRESSURIZATION SYSTEM MAY BE OPENED
LESS THAN ! ' ' 7O START TANK LEAKe CLOSE PRIMARY HE
30 PSIAe ' ' ls FIRE SQuUIB TO ' REG SOV AFTER EACH BURN AND REGPEN
' ! START TANK ' AT INITIATION OF EACH BURNe
+ ' '
] t 1]
t L] ‘
25-32| RESERVED ' ' '
1 ] +
L] t +
+ 1 '
t + 1
25=33 LOSS OF ! ' ! REF MAL PROC DPS
SUPERCRITICAL ! ' !
PRESSURE (DPS IN ' ' ! 3 HE PRESS ABNORMAL
BLOWDOWN MODE) ! ' '
1 ¢ +
Ae GREATER THAN 'POWERED 'Ae ABORT '
31 PERCENT 'DESCENT * N
PQGS ' ' !
! ' ABORT STAGE PRIOR TO !
' ' INLET PRESSURES !
' ' LESS THAN OR EWQUAL TO !
! ' 150 PSIAe (ULLAGE '
! ' PRESSURE LESS THAN 160 '
' ' PSIAs) '
1 1] L]
Be LESS THAN OR ' 'Be CONTINUE MISSION '
EQUAL TO 31 ' ¢ '
PERCENT PQGS ' ' '
MISSION | REV| DATE SECTION GROUP PAGE

APOLLO 4] FNL]| 11/1/70] LM PROPULSION | SPECIFIC=DPS | - -
-DPS 25-3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

R JRULE JCONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS

25«34 LEAK BETWEEN SHE
SQUIB AND QUAD
CHECK VALVES

A+ PRESSURIZE DPS WITH AMB
TANK WHILE IN SITE
COVERAGE
le INHIBIT DPS BURNS

FOR LEAK RATE
GREATER THAN 20
PSI/SECs

ALL REF MAL PROC DPS
1 DES REG

3 HE PRESS ABNORMAL

2¢ IF LEAK RATE
LESS THAN 20
PS1/SEC

(A} CLOSE HE REG 1
(B) OPEN DES HE REG 1

OR 2 IMMEDIATELY
AFTER IGNITIONs

NOTE=wm= MSFN WIiLL EVALUATE WHICH REG
TO OPEN

RULE NUMBER
25=35 RESERVED

T I

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 141FNL | 11/1/70]LM PROPULSION SPECIFIC~DPS

-DPS 25=4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

RULE |CONDITION/MALFUNCTION' PHASE ! RULING ¢ CUES/NOTES/COMMENTS

[ . ]
' 1
[} ]
25=36| 93 SEC AFTER LO "POWERED 'CREW EVALUATION
LEVEL SENSE *DESCENT 'LAND OR ABORT

) +

)

)

[

)
25=37| LOW LEVEL CONFIRMS 'POWERED
INSUFFICIENT YDESCENT
PROPELLANT TO LAND !
OR DELTA BETWEEN '
FUEL AND OXIDIZER !
PQGS READINGS '
GREATER THAN |

]

t

)

5 SEC CAPABILITY AT FTP

20 SEC CAPABILITY AT 25 PERCENT
THROTTLE

As ABORT REF MAL PROC DPS

Bs ABORT STAGE AT DPS
DEPLETION

6 DES wTY

13 PERCENT

' '

25=38| PUGS READING 'POWERED 'ABORT
2 PERCENT (EITHER YDESCENT !

FUEL OR OXID) AND '

NO VALID TIME

ESTIMATE FROM LOW

LEVEL

REF MAL PROC DPS

'ABORT STAGE AT DPS
'DEPLETION
L}

7 PUGS IND ABNORMAL
NOTE===
THE GROUND CALC DPS QUANTITY WILL BE

USED IF BOTH THE LOW LEVEL AND PWGS
FAILe

25=39] EXCESSIVE PROPELLANT'POWERED

]

)

]

]

]

L]

L}

]

. *Ae PRIOR TO P64 =
USAGE (PREDICTED 'DESCENT !
)

]

4

(]

)

)

t

]

]

NOTE===THROTTLEDOWN TIMEY THRUST
LEVELs» AND SYSTEM PRESSURES ARE
SECONDARY CUES WHICH INDICATE OFF

NOMINAL DPS PERFORMANCE.

MARGIN AT TOUCHDOWN '
LESS THAN =02

CONT INUE MISSION

]
PERCENT) o '
' Be AFTER P64 BUT PRIOR TO
' LO GATEs
]
' le ABORT
1
' 24 ABORT STAGE AT DPS
! DEPLETION
MIssION | REv| DATE SECTION GROUP PAGE

APOLLO 14 FNL] 11/1/7¢Q LM PROPULSION SPECIFIC~DPS
=DP$ 25=5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

R'RULE

"CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

25=4

25~4

[
'
UNABLE TO VENT DPS ¢
AFTER LANDINGe :

Aes UNABLE TO VENT ' LUNAR
DPS FUEL TANKS I1STAY

Be UNABLE TO VENT
OXIDIZER TANKS
AND GREATER THAN
150 LBS OF
OXIDIZER IN EACH
OXIDIZER TANK

Ce UNABLE TO VENT
OXIDIZER TANKS
AND LESS THAN
150 LBS OF
OXIDIZER IN EACH
OXIDIZER TANK

35 PERCENT THROAT
AREA INCREASE
EXCEEDED

RULES 25=42 THROUGH
25«49 ARE RESERVED

Ae

Be

Co

D T e U T T

CONTINUE MISSION

CONTINUE MISSION

ABORT STAGE

STAY UNTIL AT LEAST T=3

NQTE==~ STAY TIME DEPENDS UPON
OXIDIZER REMAINING IN EACH TANK AND
WILL BE DETERMINED REAL TIMEe

NOTE=we THROTTLE DOWN TIMEs THRUST
LEVELY AND SYSTEM PRESSURES ARE
SECONDARY CUES WHICH INDICATE OFF
NOMINAL DPS PERFORMANCE

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 14

FNL

11/1/70

LM PROPULSION
-DPS

SPECIFIC=DPS . - e

25~6




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 25 = LM DPS ~ CONCLUDED

R ITEM
B L
' DPS = PRELAUNCH INSTRUMENTATION !
MISSION RULE
25=5(] MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE
START TNK PRESS Gw3015°P HE MON COMMON HD . 25-31932935
HE REG PRESS GQ3018P («427] COMMON HD 1 OF 2 2534930935
HE REG PRESS Gu3025p HD M=PCM 25=34930935
HE PRESS GW3435P HO 1 OF 2 25=33930932
HE PRESS GQ3436P PRESS HD M 25=33+30932
FU TNK 1 QTY 636030 QTY COMMON HO 1 0F 2 25=37¢38939 445
FU TNK 2 QTY Gw3604Q QTyY COMMON HD ™ 25-3T7938939 940
OX TNK 1 QTY GW4103Q QTy COMMON HD 1 OF 2 25=37+38939 440
OX TNK 2 QTY GU&41040 QTyY COMMON HO M 25=371+38939+40
FU 1 TEMP GW37187 TEMP MON COMMON HO 1 OF 2 25=30
FU 2 TEMP GQ37197 TEMP MON COMMON HO M 25=30
OX 1 TEMP Gu4218T TEMP MON COMMON HD 1 OF 2 25=30
Ox 2 TEMP GW4219T TEMP MON COMMON HO M 25=30
FU PRESS Gu3611P M 25=30931932+33
35
OX PRESS GW4111P M 25=30931932933
35
TCP GWE510P THRUST COMMON M=PCM 25+3014]
LOW LEVEL Gu4455X DPS LOW COMMON M 25=36
MISSION REV { DATE SECTION GROWP PAGE
APOLLO 14|FNL 1 11/1/70 LM DPS PRELAUNCH -
INSTR 25=7
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MISSION RULES
SECTION 26 = LM PROPULSION = APS

R 1TEM

- o o o e

' GENERAL !

ot e o . s 0 o

26=1 RESERVED

26~2 DEFINITIONS==~
Ao AN OPERATIONAL APS (PREPRESSURIZATION)} 1S DEFINED AS FOLLOWS===

1. DELTA PRESS BETWEEN APS FUEL AND OXID ENGINE INLET PRESSURES GLESS THAN 90
PSIDe

2e DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN 10 DEG Fe
3 APS FUEL AND/OR OXID TEMP GREATER THAN 50 DEG F AND LESS THAN 90 DEG F,
bo APS FUEL OR OXID INLET PRESSURE GREATER THAN 62 PSIA AND LESS THAN 220 PSIAs
Se REDUNDANT PRESSURIZATION PATHS AND NO MELIUM TANK OR HMELIUM LINE LEAKSs
Be AN OPERATIONAL APS (POST=PRESSURIZATION) IS DEFINED AS FOLLOWS===

ls ADEWUATE SOURCE PRESSURE FOR DELTA V REQUIRED AND REDUNTANT PRESSURIZATION
PATHSs )

2 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 SECONDSe

3. APS FUEL AND/OR OXID TEMP GREATER THAN %0 DEG F AND LESS THAN 120 DEG F FOR
BURNS LESS THAN 100 SECONDS AND GREATER THAN 50 DEG F AND LESS THAN 90 DEG F
FOR BURNS GREATER THAN 100 SECONDS.

Ge APS FUEL AND/OR OXID INLET PRESSURES GREATER THAN 115 PSIAs {(ULLAGE PRESSURE
GREATER THAN 125 PSIA)

5e ?EL;QISRESSURE BETWEEN FUEL AND OXID INLET PRESSURES LESS THAN OR EQUAL TO
.

RULES 26~3 THROUGH 26~12 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE

- APOLLO 14 |FNL 111/1/70 (LM  PROP GENERAL
- APS 26=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 26 = LM PROPULSION = APS

R ITEM

' SYSTEMS MANAGEMENT !

26=14 THE MINIMUM IMPULSE OF THE APS ENGINE 1S 1257 PLUS OR MINUS 104 LBS = SECs» WHICH CORRESPONDS T0
AN ELECTRICAL ON/OFF TIME OF Qe¢5 SEC

26=14 ONLY PREMISSION APPROVED APS MULTIBURN PROFILES WILL BE EXECUTED» SINCE NO DATA EXISTS TC ALLOW
REALTIME SUPPORT FOR EXAMINING APS FREEZINGs CHARRINGs BACKWALL TEMPERATURE CONSTRAINTS FOR
MULTIBURN PROFILESs

26=19 PROPELLANT GAGING (NO ONBOARD READOUT) ===
Ae PRIME METHOD=== APS WTY FROM LGC MASS CALCULATION (THREE PERCENT]

Be BACKUP METHOD=== FLOW RATE X TIME (5 PERCENT)

RULES 26=16 THROUGH 26=19 ARE RESERVEDs

MISSION REV| DATE SECTION GROUP PAGE

e . o e .| APOLLO 14 FNL} 211/1/70] LM PROPULSION MANAGEMENT
= APS 26-2
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MISSION RULES

SECTION 26 = LM PROPULSION = APS

RULE ["CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
J ] 1 ]
] L] 1
' SPECIFIC !
] ' '
26=20] LOSS OF AN 'DOCKED/ 'Ae RETURN TO CSM ' REF MAL PROC APS
OPERATIONAL APS ' ¢ '
"UNDOCKED ! NO=GO FOR CIRC ¢ 1 ASC PRESS
1 1] L
'PRE=PDI 'Be RETURN TO CSM ASAP ' 2 FUEL OR OXID TEMP ABNURMAL
[ ) ]
' ' NQO=GO FOR PDI 4 2A FUEL OR OXID PRESS ABNORMAL
] 1] ]
'POWERED 'Ce ABORT ' 3 HE PRESS ABNORMAL OR DECRe
*DESCENT ¢ )
' ' USE DPS AS LONG AS '
' ' POSSIBLE '
1 L] '
' LUNAR *De ASCEND NEXT BEST '
'STAY ' OPPORTUNITY '
] L] )
fRNDZ tEe USE RCS FOR TPI '
] 1 ]
26=21| APS HE SOURCE ' ‘ ! REF MAL PROC APS
PRESSURE ' ' 1
t ! ' 1 ASC PRESS
Aes LEAK PRIOR TO 'DOCKED/ 'Ae 1ls RETURN TO CSM '
PRESSURIZATION YUNDOCKED ¢ NO=GO FUR CIRC ! 3 HE PRESS ABNORMAL OR DECRe
1 ] ]
'PRE~PDI ¢ 2¢ RETURN TO CSM t NOTE
' ' NO=GO FOR PDI '
' ' ! ONE HELIUM BOTTLE CAN SUPPLY
'POWERED ! 3e ABORT ' SUFFICIENT APS DELTA V CAPABILTY FOR
YDESCENT ! ' ' NONLANDING ALTERNATE MISSIONSs
' ! (A) USE DPS AS LONG !
' ' AS POSSIBLE '
] L] '
: X (B) OPTIMIZE APS '
' ' HELIUM !
1 L} ]
' LUNAR ' 4o ASCEND NEXT BEST '
STAY ' OPPORTUNITY !
) . [
' ’ (A) DO NOT ASC FEED !
' [ '
' ' (B) OPTIMIZE APS '
' ' HELIUM '
] L] '
Be LEAK AFTER fLUNAR "BelslA) ASCEND IMMEDIATELY ¢
PRESSURIZATION . 'STAY ¢ '
' ' (B) DO NOT ASC FEED '
L 1 1
*RNDZ ' 2¢ CONTINUE MISSION '
MISSION EV |DATE ECTION GROUP PAGE
APOLLO 14 FNL 11171770 kM PROPULSION SPECIFIC - - e e -
- APS 26=3
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SECTION

MISSION RULES

26 = LM PROPULSION =« APS

R fRULE YCONDITION/MALFUNCTION' PHASE !

RULING

CUES/NOTES/COMMENTS

L ] . )
1 q ' ]
26222 | APS HE LEAK BETWEEN 'DOCKED/ 'Ae
QUAD CHECK VALVES f UNDOCKED ¢
AND ASC HE REG 1 AND' '
2 SHUTOFF VALVES ' '
(] t
'PRE=PDI  'Be
)

+ (]
t (]

'POWERED 'Ce
*DESCENT

'

'

'

'

'

'LUNAR De
tSTAY

'

RNDZ Ee

26=23| APS PROPELLANT/VAPOR'
LEAK DOWNSTREAM OF !

QUAD CHECK VALVES J
[

' UNDOCKED/ ' Ae
tPRE=PDI

]

tPOWERED 'Bs
YDESCENT

]

)

]

' Ce
YSTAY

]

'RNDZ Ds

RETURN TO CSM
NO=GO FOR CIRC

RETURN TO CSM
NO=GO FOR PDI

ABORT

(1) USE DPS AS LONG

AS POSSIBLE

{2) OPTIMIZE APS HELIUM

ASCEND NEXT BEST
OPPORTUNITY

le DO NOT ASC FEED

2+ OPTIMIZE APS HELIUM

CONTINUE MISSION
CLOSE HE SOV's

DOCK ASAP

ABORT

ls USE DPS AS LONG

AS POSSIBLE

ASCEND IMMEDIATELY
ls DO NOT ASC FEED

USE RCS FOR TPI

USSR U I T R R SRR RN IR T A

REF MAL PROC APS

3 HE PRESS ABNORMAL OR DECR.

REF MAL PROC APS
le ASC PRESS
2A FUEL OR OXIiD PRESS ABNORMAL

3s HE PRESS ABNORMAL OR DECR.

MISSION REV | DATE

SECTION

GROUP

PAGE

APOLLO 24 {FNL | 2172770

LM PROPULSION

= APS

SPECIFIC

26=4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 26 = LM PROPULSION = APS

RULE JCONDITION/MALFUNCTION' PHASE ! RULING t CUES/NOTES/COMMENTS
1) 1 1]
) ) ]
1] 1 t
26=24| APS PROP VALVE ' ' ! THIS INDICATION PRIOR TO FIKST APS
MISMATCH VALL tAs CONTINUE MISSION t ENGINE ON WILL BE <CONSIDERED A TM
(DELTA POS) ' ' le IF BURNING OR HAVE ! FAILURE
' ' HAD AT LEAST ONE APS»!
¢ ' INHIBIT SUBSEQUENT '
' ' APS BURNS '
L} 1 +
(] ] ]
] L} ]
) ] 1
26=25] APS FU AND/CR OXID ! ! t APS MAL PROC APS
LOW LEVEL ¢ ' '
' ' ' 4 ASC WTY
As DURING ASCENT YASCENT 'Ae CONTINUE MISSION '
] t t
' ' le OPEN RCS MAINS '
] L )
' ' 2+ CLOSE ASC FEED '
) 1 ’
Bs CONFIRMS RNDZ tBe USE RCS FOR '
INSUFFICIENT ' ' TPl '
PROPELLANT FOR ' ' '
APS TPI ' ) '
1 ) ]
+ 1 +
] L} ]
) ] ]
RULES 26=26 ' ' '
THROUGH 26=29 ' ' '
ARE RESERVEDe ' ' ¢
MISSION REV | DATE SECTION GROUP PAGE

ApoLLo 14]Fnu | 1273770 LM PROPULSION SPECIFIC
- APS 26=5
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MISSION RULES

SECTION 26 = LM APS = CONCLUDED

R ITEM
' APS =~ PRELAUNCH INSTRUMENTATION *
MISSION RULE
26=30] MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE
APS HE 1 PRESS GPO0OOQ1P HEL MON C&w COMMON M = PCM 26=20121922
APS HE 2 PRESS GPOQO2ZP HEL MON C&W COMMON M = PCM 26=20921922
APS HE REG PRESS GPOO18P HD 1 OF 2 26~20922
APS HE REG PRESS GPO0O25P CoW COMMON HD M < PCM 26=20922
APS HE 1 TEMP GP0O201T HEL MON COMMON HD = PCM 26=21
APS HE 2 TEMP GP0202T HEL MON COMMON HD = PCM 26=21
APS FUEL TEMP GP0O718T TEMP COMMON M = PCM 26-20
APS FUEL LOW GPO908X CéwW COMMON HD 26=25
APS OXID TEMP GP1l218T TEMP COMMON M = PCM 2620
APS OXID LOW GP1408X Cow COMMON HD 26=25
APS FUEL PRESS GP1501P cow COMMON M = PCM 26%20921922923
APS OXID PRESS GP1503P CowW COMMON M = PCM 26=20+21422423
VLVS A DELTA POS GP2997V HD 26~24
vLVvS B DELTA POS GP2998U HO 26=25
APS TCP GP2010P HD
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14{FNL | 11/1/70)LM APS PRELAUNCH: -
INSTR 266
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 ~ LM REACTION CONTROL SYSTEM

ITEM

27=1 RESERVED

27=2 DEFINITIONS

Ae OPERATIONAL RCS SYSTEM

- v o o

' GENERAL '

CONTROL SYSTEM

27=1

le AN RCS SYSTEM CONTAINS EIGHT OPERATIONAL THRUSTERS SUPPLIED BY [ITS OuWN
PRESSURIZATION AND PROPELLANT FEED SYSTEM INDEPENDENT OF ASCENT FEED AND
CROSSFEED«*
2e FUEL AND/CR OXID MANIFOLD PRESSURES GREATER THAN OR EWUAL TO 100 PSl.e
3 FUEL TEMP GREATER THAN OR EQUAL TO 40 DEG F AND LESS THAN OR EWQUAL TO 100
DEG Fe
4o QUAD TEMP GREATER THAN 119 DEG Fe
*INDIVIDUAL THRUSTERS REQUIRED FOR DIFFERENT MISSION PHASES WILL BE COVERED
SEPARATELY«
RULE NUMBERS 27=3 THROUGH 27=9 ARE RESERVEDs
o
MISSION REV | DATE SECTION GROVP PAGE
APOLLO 14 IFNL J11/1/70 JLM REACTION GENERAL = RCS




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 = LM REACTION CONTROL SYSTEM

1TEM

! SYSTEMS MANAGEMENT !

27=10] RESERVED

27=11| USABLE RCS PROPELLANT 1S 54849 LBS OR 8647 PERCENT OF TOTAL LOADED

TOTAL LOADED 63340 LBS 10040 PERCENT
TRAPPED AND LOADING

ERROR ~4642 LBS = 743 PERCENT
TM ERROR#* =379 LBS ~ 640 PERCENT
USABLE 54849 LBS 867 PERCENT

#BASED ON A GROUND COMPUTATIONAL ACCURACY OF &6 PERCENT

27=12| PROPELLANT GAGING
Ae PRIME METHOD ===
GROUND RCS PROGRAM (640 PERCENT}

Be BACKUP METHQD ===~

RULE NUMBERS 27=13 THROUGH 27«19 ARE RESERVEDe

PQMD (ONBOARD READOUT 130 PERCENTs GROUND READOUT 100 PERCENT]

MISSION REV | DATE SECTION GROWP PAGE
APOLLO 14 fFNL 1 11/3/70]LM REACTION MANAGEMENT
CONTROL SYSTEM 27=2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 = LM REACTION CONTROL SYSTEM

RULE [CONDITION/MALFUNCTION' PHASE ¢ RULING ' CUES/NOTES/COMMENTS
] . '
' ' '
' SPECIFIC MISSION RULES !
] ) ]
¢ ‘ ]
27-20| LOSS OF OPERATIONAL 'AtLL tAe CLOSE MAINS OF AFFECTED ' REF MAL PROC RCS
RCS SYSTEM A OR B ! ' SYSTEM IF LOSS OF '
! ' SYSTEM RESULTED ' 1 RCS
' ' FROM ANYTHING OTHER '
' ' THAN ISOLATION OF JETS ! 1A HE PRESS LOW OR DECR.
' t )
' ‘Be CROSSFEED FROM GOOD ' 1B PQMD ABNORMAL
' ' SYSTEM ¢
' ¢ ' 2 RCS FRESS OR TEMP ABNORMAL
'DOCKED  'DO NOT UNDOCK '
' ' ! 3 RCS A(B) REG
"UNDOCKED *DOCK ASAP '
' L] '
' *NO=GO FOR CIRC ¢
t 1 ]
*PRE=PDI 'RETURN TQO CSM ASAP ¢
] t t
' NO=GO FOR PDI '
* 1] ]
'POWERED 'ABORT '
'DESCENT 'ABORT STAGE !
1) ] ]
' LUNAR YASCEND NEXT BEST '
VSTAY *OPPORTUNITY ¢
' ] ‘
YRNDZ *CONTINUE MISSION !
' ] 1
¢+ ' Ll
. ' 1 '
27=21] RCS THRUSTER PAIR ! : : REF MAL PROC RCS
)
As ONE PAIR 'DOCKED  'As 1le DO NOT UNDOCK ¢ 4 RCS TCA
[SOLATED ' ' ¢
' UNDOCKED ! 2+ DOCK ASAP ' Aele WITH AN RCS PAIR ISOLATED SOME
' ! ' TRANSLATION  CAPABILITY IS  LOST
¢ ' NO=GO FOR CIRC t DEPENDING ON THE RCS PAIR ISOLATEDe
) ] 1
'PRE-PDI ! 3e RETURN TO CSM ASAP '
] [] '
' ' NO=GO FOR PDI '
] . . ]
'POWERED ' . 4+ CONTINUE MISSION '
'DESCENT/ ¢ '
'LUNAR ' ¢
1STAY/ ' N
*RNDZ ' '
MISSION [REV | DATE SECTION GROUP PAGE
e e e | APOLLO R4)FNL |212/1/70[LM REACTION SPECIFIC RCS
CONTROL SYSTEM 27=3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 = LM REACTION CONTROL SYSTEM

RULE

CONDITION/MALFUNCTION?

PHASE ! RULING

' CUES/NOTES/COMMENTS

27=22

27=23 RCS PROPELLANT LEAK
BETWEEN MAINS AND ' UNDOCKED

DECREASING OR LOSS
OF RCS HE PRESSURE

- .= memm . w e ow- - -

'DOCKED/
f UNDOCKED
'

'PRE=PDI
L)

'POWERED
*DESCENT/
' LUNAR

- - e wmer ... - -

STAY

RNDZ

YDOCKED

Ae

Be

Co

2

)
]
t
)
]
t
]
]
1)
t
[}
L]
13
)
t
4
)
4
]
[}
]
]
t
]
]
]
)
]
]
)
]
'
(]
)
]
)
)
L}
)
'Eq
]
'
(]
)
t
]
1
]
.
t
13
t
)
]
)
]
]
)

le CONTINUVE USING BOTH

SYSTEMS UNTIL

MFLD

PRESS IN BAD SYSTEM

IS LESS THAN 100 PSI»

THEN CLOSE MAINS

OF BAD SYSTEM

2e¢ CROSSFEED FROM GOOD

SYSTEM

RETURN TO CSM
AND DOCK ASAP

NO GO FOR CIRC

RETURN TO CSM AND

DOCK ASAP

NO=GO FOR PDI

Dele CONTINUE MISSION IF

SUFFICIENT BLOWDOWN
CAPABILITY EXISTS IN
FAILED SYSTEM TO
MEET THE RCS REDLINES
DEFINED IN MR 3¢97e

o IF THIS CAPABILITY
DOES NOT EXIST=~==

As PDI=ABORT

Be LUNAR STAY=ASCEND

NEXT BEST
OPPORTUNITY

CONTINUE MISSION

Asle RETURN TO CSM ASAP

REF MAL PROC RCS
1 RCS
1A HE PRESS LOW OR DECR.
i8 PQMD ABNORMAL‘
WHEN MFLD PRESS DROFS BELOW 100 PSI»

THE SYSTEM is CONSIDERED
NON=OPERATIONAL REF RULE 27~2

De RCS TROUBLESHOUTING wILL NOT BE
PERFORMED AFTER HI GATE

REF MAL PROC RCS

- E @ B s wEmm W W e mweeewem® mEmem® mEEeE®aemmEeEewe®emw e e e®® e - """~

ISOLATION VALVES ' 24 NO GO FOR CIRC 1 RGs
(]
YPRE=PDI  *Bs RETURN TO CSM ASAP 1A HE PRESS LOW OR DECRs
1]
‘ le NO=GO FOR PDI 18 PUMD ABNORMAL
]
'POWERED *Cele PDI TO HIGH GATE
'DESCENT ' °  Ae ABORT
)
' 2e HIGH GATE TO TO
' As CONTINUE MISSION
.
TLUNAR De ASCEND NEXT BEST
'STAY OPPORTUNITY
i * Eo  WITH AN RCS SYSTEM ISOLATED
YRNDZ *Es CONTINVE MISSION ' SOME TRANSLATION CAPABILITY IS LOST
misston |Rev| oate | section GROUP PAGE
APOLLO 14| FNL | 11/1/70| LM REACTION  [SPECIFIC Res ] - -
CONTROK, SYSTEM 27-4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 = LM REACTION CONTROL SYSTEM

R JRULE

CONDITION/MALFUNCTION'

PHASE !

RULING

' CUES/NOTES/COMMENTS

27=24

27=25| IMPINGEMENT !

CONSTRAINTS VIOLATED'DOCKED/
'UNDOCKED
'

RESERVED

t

RULES 27=26
THROUGH 27~-29
ARE RESERVEDe

'PRE=PDI
'

' LUNAR
YSTAY
'

+
'
]
1
L
4
'
]
]
]
'
)
]
]
]
*POWERED 'Cele

]
)
1
]
1
1
t
1
(]
*RNDZ '
1

]

]

)

t

YDESCENT
1

20

D¢ CONTINUE MISSION

Ae DOCK ASAP
NO GO FOR CIRC
Be DOCK ASAP

NC GO FOR PDI

ABORT

ABORT STAGE AS SOON

AS POSSIBLE

Ee USE RCS + £ FOR TPI

]
]
t
Ll
1]
1
¢
1
'
¢
]
'
]
'
]
'
J
1
'
'
[}
1]
t
t
t
1
]
L]
!
]
L]

REF MAL PROC RCS

1B PQMD ABNORMAL

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 14

FNL

1171770

LM REACTION
CONTROL SYSTEM

SRECIFIC RCS

27=5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 = LM REACTION CONTROL = CONCLUDED

R | 17EM
e Yo
¢ PRELAUNCH INSTRUMENTATION !
MISSION RULE
27-30] MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY  REFERENCE
RCS ''A'Y PROP QTY GR1085Q  QUANTITY COMMON HD 10F2 27-23+22420
RCS ''A!! HE PRESS GRL101P PRESS MON CoW COMMON HD M 27=23+20
RCS '!A*' REG PRESS GR1201P  PRESS MON C6W COMMON HD=PCM  27=20922423
RCS '!B'! REG PRESS GR1202P PRESS MON C6W COMMON HD=PCM  27=20922423
RCS '!B'! PROP QTY GR1095@  WUANTITY COMMON HD 10F2 27=23+2022
RCS 11B'! HE PRESS GRL102P  PRESS MON CoW COMMON HO M 27=23+20
RCS ''A'Y FUEL TEMP GR2121T TEMP MON COMMON M=PCM 27-20
RCS '1B'! FUEL TEMP GR2122T TEMP MON COMMON M=PCM 27-20
RCS MAIN *'A'Y CLSD GR9609U  MAIN SOV COMMON HD
RCS MAIN *'B*' CLSD GR9610U  MAIN SOV COMMON HD
RCS '!A'! FUEL MFLD PRESS  GR2201P PRESS MON COMMON M 27-20923
RCS ''B'Y FUEL MFLD PRESS  GR2202P  PRESS MON COMMON M 27=20923
RCS ''A'' OX MFLD PRESS GR3201P PRESS MON COMMON M 2720423
RCS *1B'! OX MFLD PRESS GR3202P PRESS MON COMMON M 27~2023
A/B XFEED OPEN GR9613U  CRSFD COMMON HO
QUAD 1 ''A'' TCA ISOL VLV  GR9667U  SYS A QUAD 1 COMMON HO 27=21
QUAD 2 ''A'' TCA ISOL VLV  GR9665U SYS A QUAD 2 COMMON HD 27-21
QUAD 3 ''A'! TCA ISOL VLV  GR9663U SYS A QUAD 3 COMMON HD 27-21
QUAD 4 ''A'Y TCA 1SOL VLV  GR9661U SYS A QUAD & COMMON O 27-21
QUAD 1 ''B'' TCA ISOL VLV  GR9668U 5YS B8 QUAD 1 COMMON HD 27-21
QUAD 2 ''B'' TCA ISOL VLV  GR9666U 5YS B QUAD 2 COMMON HO 27-21
QUAD 3 ''B'! TCA ISOL VLV  GR9664U SYS B QUAD 3 COMMON HD 27-21
GUAD 4 ''B'' TCA ISOL VLV  GR9662V SYS B QUAD 4 COMMON HD 27=21
QUAD 1 TEMP GRGO04T TEMP MON COMMON HD 27=24
QUAD 2 TEMP GR6003T TEMP MON CUMMON HD 27-24
QUAD 3 TEMP GR60027T TEMP MON COMMON HD 27-24
QUAD & TEMP GR6001T TEMP MON COMMON HD 27=24
ASC FEED OXID ''A'' OPEN  GR9641U SYS A ASC OXID  COMMON HO
ASC FUEL
ASC FEED FUEL ''A'* OPEN  GR9631U SYS A ASC OXID  COMMON HD
ASC FUEL
ASC FEED FUEL ''B'' OPEN  GR9632V SYS B8 ASC OXID  COMMON HD
ASC FUEL
ASC FEED OXID *'B'' OPEN  GR9642U  SYS B ASC OXID  COMMON HD
ASC FUEL
MISSION |REv | DATE SECTION GROUP PAGE
wcimreme el ) APOLLO 30f FNL | 11/3/70] LM REACTION GENERAL=RCS
CONTROL SYSTEM | INSTR 27-6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 28 = SPACE ENVIRONMENT

ITEM

28-2

' GENERAL !

ALL DECISIONS WILL BE BASED ON CONFIRMED MEASUREMENTS AND/OR EVENTS AND PROJECTIONS BASED ON
CONFIRMED EVENTS

DEFINITIONS=a=

As

Bs

Ce

De

Ee

Fe

Gs

He

THE MAXIMUM OPERATIONAL DOSE (MOD) IS 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 OF 50 RADs

THE PLANNING OPERATIONAL DOSE (POD) IS THE MAXIMUM RADIATION DOSE TO THE CREW WHICH ANY
MISSION WOULD BE DESIGNED DURING THE PLANNING PERIOD BASED ON A SKIN DOSE OF 250 RAD AND/OR
A DEPTH DOSE OF 25 RADSs

THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE OR
TERMINATE THE MISSION

THE RADIATION ABSORBED DOSE (RAD) IS A UNIT OF ABSORBED DOSE WHICH IS EQUAL TO AN ENERGY
DEPOSITION OF 100 ERGS/GRAMs

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 1e2e
THE ROENTGEN EQUIVALENT MAN (REM) IS THE PRODUCT OF THE RAD AND THE RBE (REM = RAD X RBE)

A CONFIRMED EVENT IS DEFINED AS AN EVENT THAT HAS BEEN MEASURED BY TWO OR MORE INDEPENDENT
SOURCES«

A SIGNIFICANT INCREASE OF THE MOD WILL BE DEFINED BY THE FLIGHT SURGEON IN REAL TIME BASED

'ON THE CHARACTER AND ACCURACY OF THE DATA AT THE TIME.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL | 11/1/70}SPACE GENERAL
- ENVIRONMENT 28~1




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 28 = SPACE ENVIRONMENT

ITEM

! MANAGEMENT !

29=3 THE EXISTING AND PROJECTED RADIATION ENVIRONMENT WwILL BE A PART OF THE GO/NO~GO
. PROCESS

28=4 PRIORITY OF DATAw==
Ae NATURAL (SOLAR PARTICLE EVENT)
le PRELAUNCH AND EPO
(A} SOLAR PARTICLE ALERT NETWORK (SPAN)
(B) VELA NATURAL RADIATION SATELLITE
(C) PIONEER RADIATION SATELLITE
(D) EXPLORER RADIATION SATELLITE
(E) SOLAR PARTICLE MONITORING SYSTEM (SPMS)
24 AlLL OTHER PHASES
{A) §/C INSTRUMENTATION
(1) VAN ALLEN BELT DOSIMETER (VABD)
(2) PERSONAL RADIATION DOSIMETER (PRD)
{3} NUCLEAR PARTICLE DETECTION SYSTEM (NPDS)
(B} SOLAR PARTICLE ALERT NETWORK (SPAN)
(C) VELA NATURAL RADIATION SATELLITE
(D) PIONEER RADIATION SATELLITE
{E) EXPLORER RADIATION SATELLITE
(F) SOLARiPARTICLE MONITORING SYSTEM (SPMS)
Be ARTIFICIAL
le ALL PHASES EXCEPT EPO
{A) JAEIC
(B) RIOMETER
2 EPO
(A) JAEIC
(B) RIOMETER
(C) PRD
3e EARTH ORBITAL MISSION
(A) PRD
(B) JAEIC
(C) RIOMETER

RULE NUMBERS 28=5 THROUGH
28=9 ARE RESERVEDe

DECISION

MISSION REV | DATE SECTION GROUP PAGE

APOLLb 14{FNL | 11/1/70|SPACE MANAGEMENT
ENVIRONMENT 28=2




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 28 « SPACE ENVIRONMENT

RULE

CONDITION/MALFUNCTION!

PHASE !

RULING

' CUES/NOTES/COMMENTS

28=10

28~11

28=12

28=13

ANY SOURCE REPORTS A'ALL

POSSIBLE ARTIFICIAL !
EVENT

DEFINITE ARTIFICIAL
EVENT CONFIRMED BY

REPORTING SOURCES ¢
[

1 PRE=
'LAUNCH

'EPO
'

RADIATION CONFIRMED
BY PRD READOUTS OR
ONBOARD TM AND
PROJECTED TO EXCEED
THE MOD

MAJOR SOLAR FLARE
PREDICTED

>»
-
-

>
-
r

' SPECIFIC MISSION RULES !

YPRCCEED ‘UNTIL

'VERI

FICATION FROM ALL

'OTHER SQURCESS

1

Bele

20

Ae HOLD UNTIL INFORMATION
FROM REPORTING SOURCES

NDICATES THE MOD WILL

NOT BE EXCEEDED.

CONTINUE MISSIONe
UNLESS DATA ANALYSIS
INDICATES THAT THE
DOSE PROJECTED
THROUGH TLI WILL
EXCEED THE MOD BY A
SIGNIFICANT AMOUNT.
IF THE MOD WILL BE
EXCEEDED 8Y A
SIGNIFICANT AMOUNT»
PERFORM A LOW EARTH
ORBIT ALTERNATE
MISSION.

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.

ALL OTHER'Ce CONTINUE MISSIONe
1

t
'REENTER NEXT BEST PTP

CONTINUE MISSIONe

Bels CREW

ALSO APPLIES
ORBIT MISSIONe

SHOULD BEGIN
DOSIMETER READOUTS PER SOP 2=8

TO ALTERNATE

PERSONAL

EARTH

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 14

FNL

1171770

SPACE
ENVIRONMENT

SPECIFIC

28~3
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 28 = SPACE ENVIRONMENT

R JRULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
) 1] 1]
] ] t
28=14] MAJOR SOLAR FLARE ! ' '
HAS OCCURRED ' ' :
' t
Ae UNCONFIRMED TALL YAe CONTINUE MISSIONe '
PARTICLE EVENT ' ' '
] ] L
Be CONFIRMED 'PRE~ 'Bele HOLD UNTIL DATA '
PARTICLE EVENT ' LAUNCH ' ANALYSIS INDICATES !
AND SOLAR ' ' THAT THE MOD wILL NOT !
PARTICLE ALERT ' ' BE EXCEEDED !
NETWORK /RTACF ' ' '
ANALYSIS ' ' !
INDICATES THE MOD! ' '
WILL BE EXCEEDED ! ' '
DURING THE ' ' '
M1SSION ' ' '
' 1 1
-tEPO 1Be2s CONTINUE MISSIONs '
! ' IF DATA ANALYSIS '
L ' INDICATES THAT THE '
' ' MOD WILL BE EXCEEDED !
' ' BY A SIGNIFICANT . !
' ' AMOUNT PRIOR TO '
' ' MISSION COMPLETION» !
' : TLI IS NO=GC. '
1 L]
YALL ' 3¢ CONTINUE MISSION. !
'OTHERS ' CONSIDERATION WILL !
' ' BE GIVEN TO EARLY '
' ' {OR EXTENDED) TEI !
' ' AND INHIBITING CREW '
' ' TRANSFER TO LM !
) L] 1
Cs CONFIRMED ‘TLC 'Cele CONTINUE MISSIONe ! Cele CREW SHOULD BEGIN PERSONAL
PARTICLE EVENT ! ' CONSIDERATION ' DOSIMETER AND RADIATION SURVEY METER
AND S$/C TLM OR ' ' SHOULD BE GIVEN TO ! READOUTS PER $OP 2-8
PRD READOUT ' J ENTER IN NEXT BEST '
PROJECT IONS ' ' 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 '
L} L] ]
1 1 ]
'Lo ' 2¢ CONTINUE MISSIONe ' 24(A) HATCH=DOWN ATTITUDE MAY BE
' ' CONSIDER EXTENDING ! USED TO REDUCE THE TOTAL DOSEs
' ' LUNAR ORBIT STAY '
' ' TIME IF THE TOTAL ' (B) IF A  PARTICLE  EVENT s
' ' DOSE TO THE CREW ' CONFIRMED THE CREW WILL TRANSFER
' ' WOULD BE REDUCED ! FROM THE LM TO THE CSM ASAP.
' ' SIGNIFICANTLY BY !
: : LUNAR SHIELDINGe :
'LUNAR t 34 CONSIDER REDUCING THE '
'STAY ' LUNAR STAY TIME '
' ' AND/OR EVA IF THE !
' ' TOTAL DOSE TO THE '
' ' CREW CAN BE REDUCED '
' ' SIGNIFICANTLY WITHOUT !
' ' INCREASING THE TOTAL !
' ' RISK TO THE CREWe :
t 1
'ALL t 44 CONTINUE MISSION '
' OTHER ' !
'PHASES ' '
MISSION [|REV ] DATE SECTION GROUP PAGE
APOLLO 14|FNL | 11/1/70fSPACE SPECIFIC
- JENVIRONMENT ) 28=4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 28 - SPACE ENVIRONMENT = CONCLUDED

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

NPDS
PROTON COUNT RATE CHAN 1 STO0820K - - HD 28=1¢4
PROTON COUNT RATE CHAN 2 ST0821K - - HD 28~14
PROTON COUNT RATE CHAN 3 ST0822K - - HD 28=14
PROTON COUNT RATE CHAN 4 S$T0823K - - HD 28=14
ALPHA COUNT RATE CHAN 1 STO830K - - HO 28~=14
ALPHA COUNT RATE CHAN 2 STO831K - - HD 28=14
ALPHA COUNT RATE CHAN 3 $T0832K ~- - HD 28=14
PROTON INTEGER COUNT RATE STO838K - - HD 28~14
TEMP NUCLEAR PARTe DET §TO840T - - HD 28=14
TEMP NUCLEAR PARTe ANAL S$TO841T - - 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 REV] DATE SECTION GROUP PAGE
APOLLO 14| FNL| 11/1/70) SPACE INSTR REQ
ENVIRONMENT 28=5
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 29 - RECOVERY

RULE

CONDITION/MALFUNCTION!

PHASE

' RULING

' CUES/NOTES/COMMENTS

29=1

29=2

29=3

29=4

29«5

ACCEPTABLE WEATHER
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

MINIMUM OF 71 AMP
HOURS OF CM
POSTLANDING POWER
AVAILABLE AT
LANDING.

MINIMUM OF 35 AMP
HOURS OF CM
POSTLANDING POWER
AVAILABLE

AT LANDING.

UNTIL ENTRY = 24
HOURSs RETAIN DELTA
vV CAPABILITY TO
MOVE ENTRY POINT
+/=500 NM

' SPECIFIC !

'PRELAUNCH' MANDATORY
[ '

PRELAUNCH'HIGHLY DESIRABLE

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE

U S T T T

TO PROVIDE
POSTLANDING
UPRIGHTINGs

40
POWER

HOURS
PLUS

70 PROVIDE
POSTLANDING
UPRIGHTING

18
POWER

HOURS
PLUS

TO PROVIDE  WEATHER

CAPABILITY«

#RECOVERY CAPABILITY WILL BE BASED PRIMARILY UPON THE LOCAL
RECOVERY UNIT COMMANDER'S EVALUATION OF HIS CAPABILITY TO
PERFORM THE RECOVERY OPERATIONe WEATHER CONDITIONS AT THE
TIME OF CM LANDING AFFECT BOTH RECQOVERY CAPABILITY AND

STRUCTURAL INTEGRITY OF THE CMs

THE FOLLOWING GUIDELINES

ARE USED TO INDICATE WHEN 1T MAY BE NECESSARY TO

RE=EVALUATE==~=

OF
ONE

OfF
ONE

M

™

AVOIDANCE

WORLD WIDE LAUNCH SITE
SURFACE WINDS 25 KNOTS 25 KNOTS
CEILING 1500 FT 500 FT.
VISIBILITY 3 NM 1/2 NM
WAVE HEIGHT 8 FT 8 FT
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14}FNL | 11/1/70{RECOVERY SPECIFIC

29~1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 29 = RECOVERY

-

R JRULE {CONDITION/MALFUNCTION' PHASE ! RULING

CUES/NOTES/COMMENTS

[ '
[ . '
29-6 AN ELLIPSE 163 NM *EARTH
UPRANGEs 152 NM 'ORBITAL
DOWNRANGE AND 50 NM !
TO EITHER SIDE OF )
55 DEG/55DEG '
TARGET POINT== AND !
AN ELLIPSE 105 NM )
UPRANGE AND )
DOWNRANGE AND 40 NM !
TO EITHER SIDE OF )
THE ROLL RIGHT 90 '
DEG (DELAYED) )
'
'
[
[
'
'
'

MANDATORY

TARGET POINT WILL
BE CLEAR OF ALL
LAND»

29=7 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 !
'
'
t
'
'
'
'

HIGHLY DESIRABLE

ROLL RIGHT 90 DEG
TARGET POINT wiILL
BE CLEAR OF LARGE
LAND MASSES.

'

29=8 A 5 NM RADIUS CIRCLE'POST=-TLI
CENTERED ON THE GNCS!

TARGET POINT AND AN !

ELLIPSE 26 NM
UPRANGEs 26 NM
DOWNRANGE AND 52 NM
EITHER SIDE OF THE
EMS TARGET POINT
WiLL BE CLEAR OF ALL
LANDe

MANDATORY

29=9 REMAINDER OF
OPERATIONAL
FOOTPRINT

(SEE RULE 1=40)
WILL BE CLEAR OF
LARGE LAND MASSES

POST=TL1 'HIGHLY DESIRABLE

T T R et i

¢
'
)
+
1
]
[
[
]
[
'
)
1
'
t
]
t
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 30 = AEROMEDICAL

ITEM

30~1

30-2

30~-3

30-4

30=5

30=6

30=7

' GENERAL !

PRELAUNCH

PRIOR TO COMMITING TO LAUNCHs THE FOLLOWING CONDITIONS MUST BE METwe~
Ae 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 INe WATER PRESSURE ABOVE THE CABIN PRESSURE.
SUIT LOOP PURGE IS REQUIRED IF THE SUIT-TO-CABIN DELTA PRESSURE REMAINS AT ZERO FOR A PERIUD OF
5 MINUTES. :

THE POTABLE WATER PH MUST BE WITHIN 6¢0 TO 840 AT SERVICING AND FINAL SAMPLINGs

THE MAXIMUM ALLOWABLE CONCENTRATION OF PCO2 IS 5MM OF HGe

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 FUNCTION AND PERFORMANCES

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
PALATABILITY» EVEN FOR KOH CONTAMINATION

RULE NUMBERS 30=8 THROUGH
30-~14 ARE RESERVED

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

MISSION RULES

SECTION 30 - AEROMEDICAL
RULE PCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
) ' '
' ' '
' SPECIFIC MISSION RULES
t ] 1
30=15}] LOSS OR YALL *As CONTINUE MISSION ' As ARTIFACTS ANTICIPATED DURING
UNREADABLE EKG 'PHASES ' ' LAUNCHe MCC SURGEON WILL EVALUATE
' ' ! THE PROBLEM AND MAY RECOMMEND EARLY
' ' * MISSION TERMINATION IF CORRECTIVE
' ' ' ACTION IS NOT EFFECTIVEs
] ) L
'EVA "B+ CONTINUE MISSION ' Bs MCC SURGEON WILL EVALUATE PROBLEM
' ' ' AND RECOMMEND CORRECTIVE ACTIONe IF
' ' " NOT  EFFECTIVEs CEVA  MAY  BE
' ' ! RECOMMENDED
' ' '
' ' '
' ' '
) 1 1
30=~16{ ABNORMAL HEART 'LAUNCH '"As CONTINUE MISSION ! MCC  SURGEON wIiLL EVALUATE THE
RATE» RHYTHM OR EKG ' ' ! PROBLEM AND MAY RECOMMEND EARLY
'EPO 'Be NO=-GO FOR TLI ' MISSION TERMINATION [F CORRECTIVE
' ' ' ACTION IS NOT EFFECTIVE.
'TLC tCs NO=GO FOR LOI '
' ' '
Lo 'De ENTER NEXT BEST PTP '
] 1 t
'EVA 'Es TERMINATE EVA '
L] (] ]
"TEC 'F. ENTER NEXT BEST PTP '
' ' t
) t )
' ' '
' ' '
' ' '
30-17] ABNORMAL RESPIRATORY'LAUNCH  'As CONTINUE MISSION ' THE ABNORMAL RATES WILL BE EVALUATED
RATE ' ' 't BY THE MCC SURGEON AND EARLY MISSION
1EPO *Bs NO=GO FOR TLI " TERMINATION MAY BE RECOMMENDED IF
' ' ' CORRECTIVE ACTION IS NOT EFFECTIVEe
'TLC 'Cse NO=GO FOR LOI t
) ' '
Lo 'Ds ENTER NEXT BEST PTP '
' 1 [
'TEC 'E+ ENTER NEXT BEST PTP '
] ] 1
' ' '
] t '
1 ' '
' ' '
30~18| ONSET OF SERIOUS  'LAUNCH  'Ae CONTINUE MISSION ' MCC SURGEON WILL EVALUATE AND MAY
MEDICAL PROBLEM ' ' CREW MAY ELECT TO ' RECOMMEND EARLY MISSION TERMINATION
' ' ABORT IF INTOLERABLE ' IF  CORRECTIVE ACTION IS  NOT
' ' ' EFFECTIVE,
1EPO '8, ENTER NEXT BEST PTP '
' ' '
"TLC *Ce ENTER NEXT BEST PTP '
' ' '
Lo De ENTER NEXT BEST PTP '
' ' t
VEVA *Eo TERMINATE EVA '
' ' '
'TEC *Fe ENTER NEXT BEST PTP '
MISSION REV DATE kECTION GROUP PAGE
APOLLO 14 FNL [11/1/70 REROMEDICAL SPECIFIC
PHYSICLOGICAL | 30=2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 30 =~ AEROMEDICAL
RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- 1 ) 1
+ 1 1
30-19] DvsBARISM IN ANY TLAUNCH  'Ae CONTINUE MISSION ' Aele CHECK SUIT INTEGRITY.

CREWMAN ' | '
' *  CREW MAY ELECT TO t 24 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
' ] '
' ' "o MONITOR SUIT PRESS (SHOULD
' ! " REACH & PSID IN 75 SEC).
1 ) ]
' ' * (D) SELECT SUIT DEMAND REG INLET
' ' " SEL VALVE TO OFF WHEN SUIT PRESS
] 1 ' REACHES 40 PSIDs
1] 1 1)
' ] " (E) MAINTAIN SUIT OVERPRESSURE BY
1 ' ' OPENING INLET SELECTOR VALVE  AS
' ' ! NECESSARY«
¢ ] 1)
' ' ! NOTE==- RELIEF FUNCTION OF DEMAND
' ‘ ! REGULATOR IS ISOLATED WHEN USING
! ' ' THIS PROCEDUREs
] ) ]
rALL 18¢ TERMINATE PHASE * Bs MCC SURGEON WILL EVALUATE AND
' ' ' MAY  RECOMMEND  EARLY  MISSION
' ' ENTER NEXT BEST PTP " TERMINATION IF CORRECTIVE ACTION 1S
' ‘ " NOT EFFECTIVE.
1 ) 1
1 ) 1
] 1 ]

30-20] ORAL TEMP EXCEEDS ! ' * MCC SURGEON MAY RECOMMEND  EARLY
101 DEG Fo DESPITE ¢ ' " MISSION TERMINATION IF TREATMENT IS
CORRECTIVE ACTIONs ! ' ! UNSUCCESSFUL+

] ] 1

Ae IF DUE TO ILLNESS'LAUNCH  'Aele NOT APPLICABLE '
) 1 - )

YALL ' 2 TERMINATE PHASE !

) ] 1

' ' ENTER NEXT BEST PTP !

L ) Ll

Be IF RESULTANT FROMILAUNCH  'Bele NOT APPLICABLE '
THERMAL OVERLOAD ! ' '
YALL 1 2, TERMINATE PHASE '

t t '

' ' ENTER NEXT BEST PTP !

1 + ]

L 1 !

t 1 )

30-21] PLSS METABOLIC YEVA fAs IF AMBER LINE IS ' As AMBER LINE LIMIT IS  WORK

OVERLOADs ' ' EXCEEDED=-= " SUSTAINED AT A RATE GREATER THAN
' ' DECREASE ACTIVITYe * 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.
] 1 '
' "84 IF RED LINE IS * 84 RED LINE LIMIT IS WORK SUSTAINED
' 't EXCEEDED=== * AT A RATE GREATER THAN 3000 BTU/HR
' ' STOP ACTIVITY AND RESTs ! FOR A PERIOD LONGER THAN 2 MINUTES»
' ' ' AS DETERMINED BY PREFLIGHT ERGOMETRY
' ' ' CALIBRATIONSs  MCC  SURGEON  WILL
' ' ' EVALUATE AND MAY RECOMMEND THAT THE
' ' " CREW STOP ACTIVITY AND RESTs
' t )
) ' )

RULE NUMBERS 30-22 ! ' '

THROUGH 30=24 ARE ! ' '

RESERVEDs ! ¢ '

missioN |Rrev | oaTE  [secTion GROUP PAGE
APOLLO 14]FNL | 11/1/70|AEROMEDICAL SPECIFIC
PHYSIOLOGICAL| 30-3
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MISSION RULES

SECTION 30 = AEROMEDICAL

R JRULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
- ) ) ] -
) ) ]
30~25] INCREASE IN PCO2 ' ' '
) ) 1
Ae 1S GREATER THAN 'LAUNCH "Aele CONTINUE MISSION t Ay PCO2 SHOULD DECREASE BELOW 2 MM
OR EQUAL TO ' ' ' HG WITHIN 30 MINUTES.
Teb6 MM HG ' ' !
YALL ' 2+ CONTINUE MISSION !
] t )
U t CHANGE LIOH CANISTER !
] ) )
Bse GREATER THAN OR 'LAUNCH 'Bele CONTINUE MISSION '
EQUAL TO ' ' '
Teb MM HG ' ' ¢
AND UNABLE TO ' ' J
DECREASE ' ' !
YALL t 24 CONTINUE MISSION ' Be2e LIOH CANISTERS WILL NOT BE
! ! ' CHANGED IN AN UNPRESSURIZED CABINs
! ' (A) OPEN SUITS AND '
! ' BREATHE FROM '
! ' CABIN !
1 1 ]
! ' (B) CHANGE SECOND '
' ' LIOH CANISTER '
1 1 ]
' ! (C) TEST PCO2 SENSOR ' Be2e{C) PCO2 SENSOR TEST===
] 1 t
' ! ' o« ISOLATE  SUIT CIRCUIT  BY
' ¢ * DISCONNECTING SULIT HOSES FROM THE
' ' ! SPACECRAFT
] ] ]
' ' ' &« SUIT CIR RET AIR VALVE CLOSED
) 1 ]
' ' ' 4 CRACK 02 METERING VALVE TO OPEN
) t )
' ' ' « PURGE FOR 30 SECONDS
] ) '
' t ' s CLOSED 02 METERING VALVE
1 1] ]
' ' ' o« 1F ABOVE PROCEDURE RESULTS IN A
' ' ' PCO READING NEAR ZEROy» THE PCO2
' ' ' SENSOR IS5 OPERATING PROPERLY
1 ) )
1 () ]
t 1 ]
t ) ]
Ce GREATER THAN OR 'LAUNCH tCele CONTINUE MISSION '
EWUAL TO 10 MMHG 'ALL ' !
' t 24 TERMINATE PHASE '
1] ) 1
' ' ENTER NEXT BEST PTP '
1 ) 1
] 1 ]
1 ) 1)
1 1 t
30=26] PCO2 YALL YCONTINUE MISSION '
INSTRUMENTATION ' ' t
FAILURE ' 'USE ONBOARD CO2 TAPES !
1 1 )
] ] 1
t ] ()
] ] 1
RULE NUMBER 30=27 ' ' '
THROUGH 30=34 ARE ' ' '
RESERVEDSs ' ' '
MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 14]FNL | 11/1/70]AEROMEDICAL SPECIFIC
EQUIPMENT 30=4




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 30 ~ AEROMEDICAL = CONCLUDED

R I trem
' INSTRUMENTATION REQUIREMENTS !
csM
MISSION RULE

30~35 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGURY  REFERENCE
ELECTROCARDIOGRAM CJ0060J NOT DISPLAYED M 30~15/16
ELECTROCARDIOGRAM €J0061J NOT DISPLAYED m 30-15/16
ELECTROCARDIOGRAM CJ0062J NOT DISPLAYED M# 30~15/16
€02 PARTIAL PRESSURE CF0005P METER COMMON HD 30-2/27/28
SUIT CABIN DELTA PRESS  CFO0003P NOT DISPLAYED HD 30-3/19
ORAL TEMPERATURE CLINICAL M 30-20

THERMOMETER
PNEUMOGRAM CJ0200R NOT DISPLAYED HD 30-17
PNEUMOGRAM CJO201R NOT DISPLAYED HD 30~17
PNEUMOGRAM CJ0202R NOT DISPLAYED HD 30-17
LM
€02 PARTIAL PRESSURE GF1521P METER HD
ELECTROCARDIOGRAM 679999 NOT DISPLAYED M 30-15/16
PNEUMOGRAM NOT DISPLAYED HD 30-17
PLSS
PLSS ELECTROCARDIOGRAM  GT8124J M 30-15/16
#MANDATORY TO CABIN CLOSEOUT
Mission §REv | DATE  JsecTion GROUP PAGE
ApoLLo za}Fne | 1171470 AEROMED TCAL INSTR REW
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MISSION RULES
SECTION 31 = LUNAR SURFACE OPERATIONS

ITEM

31-1

31-2

31=3

! GENERAL !
FOR ANY MALFUNCTION ON A SCIENTIFIC TASKs A 'MAXIMUM OF 10 MINUTES WILL BE SPENT ON THE
CONTINGENCY PROCEDURE BEFORE THE TASK IS ABANDONED WITH THE FOLLOWING EXCEPTIONS===
Ae RTG FUELING== UP TO 20 MINUTES WILL BE ~ ALLOWED IN EXERCISING RTG FUELING CONTINGENCY
PROCELURES»
Be ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTION=~= UP TO 20 MINUTES wILL BE ALLOWED FOR MAKING
THE CABLE CONNECTIONe
Ce ALSEP ANTENNA== UP TC 30 MINUTES WILL BE ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT.
RESERVED
RESERVED

MISSION REV{ DATE | SECTION GROUP PAGE

APOLLO 14] FNL{ 11/1/70f LUNAR GENERAL
| SURFACE OPSe SURFACE OPSe 31-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 = LUNAR SURFACE OPERATIONS

ITEM

.

31-4

31=5

31=6

RESERVED

CAMERA FRAME COUNTS WILL BE OBTAINED AT A SUFFICIENT FREQUENCY (APPROXIMATELY 30~MINUTE
INTERVALS) TO ENABLE ACCURATE CORRELATION OF SAMPLES AND PHCTOS FOR SAMPLE ORIENTATION.

IN ESTABLISHING THE OPERATIONAL EVA PLANy THE TRAVERSE PLANS PREPARED BEFORE LAUNCH WIlLL BE USED
AS BASELINES AND MCDIFIED AS NECESSARY TO ACCOMMODATE THE ACTUAL LANDING POINTs RADIUS OF
OPERATIONS AND TIMELINE CONSTRAINTSs AND SPECIFICALLY INTERESTING FEATURES VISIBLE TO THE CREW.

THE OPERATIONAL EVA PLAN WILL BE TIME CONSTRAINED TO A MAXIMUM DURATION OF 4425 HOURSe THE RADIUS
DISTANCE CONSTRAINTsFROM THE LMs IS5 3 KM WHEN THE BSLSS IS CARRIED AND 1 KM WHEN THE 8SLSS IS
NOT CARRIEDe EXTENSIONSs DETERMINED DURING THE EVA BASED ON CONSUMABLES USAGE RATES AND CREW
COMFORT TO A MAXIMUM OF _5_ HOURSs MAY BE IMPLEMENTEDe PROABLE EXTENSION POINTS WILL BE AFTER
ALSEP DEPLOYMENT (FOR EVA 1) AND AT TRAVERSE SITES FARTHEST FROM THE LM (FOR EVA 2}

THE CREW WILL HAVE PRIME RESPONSXBILIrY FOR=m=

Ae SELECTION OF SAMPLES TO BE COLLECTED.

Be DECISIONS TO DEPART FROM THE OPERATIONAL EVAe

Co ON THE SPOT DETERMINATION OF BEST TRAVERSE PATH TO PROVIDE MOBILITY EASEe.
De ON THE SPOT DETERMINATION OF ACCESSIBILITY OF FEATURES OF INTERESTs

Ee SELECTION OF A SUITABLE LOCATION FOR PERFORMING EVA COMMUNICATIONS TEST.
Fe SELECTION OF APPROPRIATE PLACES FOR MET/SOIL INTERACTION EVALUATION.

Ge SELECTION OF APPROPRIATE PLACES FOR LUNAR SURFACE CLOSE=UP CAMERA PHOTOGRAPHY.

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

MISSION RULES
SECTICN 31 = LUNAR SURFACE OPERATIONS

31-10

31=~11

31=12

GROUND INITIATED CHANGES TO THE OPERATIONAL EVA PLAN WILL BE LIMITEDe THE FOLLOWING CONDITIONS
wILL BE DEEMED REASONABLE CAUSES FOR GROUND INITIATED CHANGES.

Ae

Be

Ce

De

UNEXPECTED FEATURES OF SIGNIGICANT SCIENTIFIC INTEREST REPORTED BY THE CREWs

CONSUMABLES CONSUMPTION RATES OR OTHER CONDITIONS NECESSITATE CURTAILMENT OR TERMINATION OF
EVAe

CONSUMABLES CONSUMPTION RATES PERMIT EXTENSION OF EVAs

ENCOUNTERED OR PROJECTED INABILITY TO ACCOMPLISH SPECIFIC TASKS IN THE OPERATIONAL EVA
PLAN«

ONE~MAN EVA'S WILL BE ALLOWED FOR COMPLETION OF THE FOLLOWING ACTIVITIES WITHIN TIME CONTRAINTS»
IN PRIORITY ORDER===

A
Be
Ce
De
Ee
Fe

Ge

FOR

ABORTED EVA TERMINATION TASKSe
CONTINGENCY SAMPLE COLLECTIONS
ALSEP DEPLOYMENT.

COLLECTING SELECTED SAMPLES.
LRRR DEPLOYMENT

COMPREHENSIVE SAMPLE COLLECTION.

OTHER TASKS WITHIN THE CAPABILITY OF A SINGLE CREWMAN.

ONE=MAN EVA'S THE RADIUS OF OPERATIONS WILL BE LIMITED TO 300 METERS FROM LM

FOR SITUATIONS REQUIRING DELETIONS OF TASKS TO MAKEUP TIMELINE LAGSs THE FOLLOWING TASKS IN THE
LISTED ORDER WILL BE CONSIDERED FOR DELETION===

T80

RULES 31=13 THROUGH
31=15 ARE RESERVEDs

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

MISSION RULES
SECTION 31 = LUNAR SURFACE OPERATIONS

RULE JCONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS

NOTE===

31=-16] MESA WILL NOT DEPLOY! tAe EXERCISE CONTINGENCY
' ' PROCEDURE
' EMU RECHARGE NOT POSSIBLEs» LIOH AND
'Be PROCEED TO ALSEP BATTERIES IN MESA MET NOT AVAILABLE

DEPLOYMENT «

31-17f RESERVED

31~18] RESERVED

31~19] RESERVED

31-20| RESERVED

31=21] SAMPLE RETURN
CONTAINER LATCH WILL
NOT LATCH

Ae ONE LATCH WILL
NOT LATCH

Ae CONTINUE MISSION.

Be BOTH LATCHES WILL
NOT LATCH

Bse DISCARD SRC AND TRANSFER
SAMPLES IN EQUIPMENT
TRANSFER BAGe

31=22] RESERVED
'

'PLACE THE SAMPLE IN
'SAMPLE BAG AND DISCARD

31-23] SPECIAL
ENVIRONMENTAL SAMPLE

CONTAINER WILL NOT 'CONTAINER
CLOSE !
1
MISSION {REV| DATE SECTION GROUP PAGE
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MISSION RULES

OF ANY METER
ON LUNAR PORTABLE
MAGNETOMETER

RULES 31=33
THROUGH 31=39
ARE RESERVED

LINSTRUMENT
'

BROKENs STUCK OR OTHERWISE UNABLE TO
PROVIDE A READINGe

SECTION 31 = LUNAR SURFACE OPERATIONS
R JRULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' [ [
t t ]
31=24] RESERVED ' ' !
1 ' Ll
31=25] RESERVED ' i !
¢ ' [
31=26] ALS CLOSE~UP CAMERA ' tAe IF FLASH OCCUKS CONTINUE' HOLD CAMERA ABOVE SUKFACEs ULEPRESS
CYCLE LIGHT DOES NOT! ' MISSION ! TRIGGER AND CHECK FOR FLASHe
FUNCTION ' ' J
' tBe IF NO FLASH REMOVE J
' ¢ CASSETTE AND DISCARD )
' ' CAMERA. '
t [ [
] ' [
) A t
31=27] ALS CLOSE~UP CAMERA ' YIF LIGHT GOES OUT WITHIN '
CYCLE LIGHT REMAINS ! 125 SECONDS CONTINUE MISSION'
ON FOR MORE THAN 10 ! ' !
SECONDS ! tIF LIGHT STAYS ON REMOVE '
' tCASSETTE AND DISCARD CAMERA!
' [ '
t 1 L]
1 L ]
31=28| SCIENTIFIC EQUIPMENT' ' ABANDON ALSEP ' PLAN EXTENDED TRAVERSE ALSEP PACKAGE
BAY DOORS wiILL NOT ! t tol+2y LUNAR PORTABLE
OPEN ' ' ' MAGNETOMETER+ALHT ARE LOCATED IN SEQ
! ' ' BAY
' ' 1
1 ] 1
31«29} RESERVED ' ' !
' ' [
31=30} RESERVED ! ' '
1 L ]
31=31] SEQ BAY DOORS WILL ' YCONTINUE MISSION '
NOT CLOSE ' ! '
' v [
' 1 [
. 1 1 '
31=32] POSITIVE LOSS ¢ 'DISCARD THE ! METER NEEDLE 8ECOMES PHYSTCALLY
1 ]
' [
' [
' '
' t
' [
t '
¢ '
' '

MISSION

REV

DATE SECTION

GROUP

PAGE

APOLLO 14
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 =~ LUNAR SURFACE OPERATIONS

ITEM

31~40

31=41

31=42

31=43

31=44

31=45

31=46

31=47

GENERAL

ALSEP GENERAL OPERATIONAL GUIDELINES ARE BASED ON OBJECTIVES IN THE FOLLOWING PRIORITIES===

Ae  PSE
Be  ASE
Ce  SIDE
De  CPLEE
Ee  DTREM

Fe ENGINEERING

ALSEP DEPLOYMENT SEQUENCE [S===~

THE ALSEP TURN=ON SEWQUENCE [S=w=-

Ae ASTRONAUT ACTIVATES SHORTING PLUG SWITCH ASAP AFTER DEPLOYMENT.

Be CREW WILL ACTIVATE ASTRO SWITCH NOe 1 + 5 PER DIRECTION FROM THE GROUNDe
SWITCH NOs 1 WILL BE ACTIVATED BASED ON PREDICTED AVAILABILITY OF 38+2 WATTS
FROM THE RTG (SEE FIGURE 3e2=29 ALSEP S00B)e

IF THE GROUND IS UNABLE TO COMMAND A TRANSMITTER ON AND/OR EXPERIMENTS ON» THE ASTRONAUT WILL
TURN ON ASTRO SWITCHES NOe2 AND/OR NUe3 AND/OR NOes4 DURING EVA NOel WHEN REQUESTED FROM THE
GROUNDe THE X MITER WILL NOMINALLY BE INITIATED BY THE TRIPPING OF THE HOLD OFF CURRENTe THE ASE
THUMPER ACTIVITY WILL BE PERFORMED REGARDLESS OF GROUND CMD CAPABILITY.

IF ALSEP DEPLOYMENT TIME BECOMES CONSTRAINED AND THE CREW MUST RETURN TU THE LMe THE RTG
SHORTING SWITCH AND ASTRONAUT SWITCH NOe 1 SHALL BE ACTUATED BY THE CREW IF THE ANTENNA IS
LEVELED AND ALIGNEDe IF THE ANTENNA IS NOT LEVEL AND ALIGNEDs THESE SWITCHES SHALL NOT BE
ACTUATEDs (PICK UP HERE ON EVA NOe 2)

RESERVED

A R/S CARRIER WILL BE MAINTAINED IN THE SAFED CONFIGURATION DURING THE TIME THE CREW IS ON THE
LUNAR SURFACE EXCEPT TO SEND CMDS AND FOR SITE HAND OVER

THE ASE WILL BE COMMANDED TO STAND BY IF THE THUMPER ARM OR GRENADE ARM COMES ON WITHOUT COMMAND
OR CREW ACTION.

THE PSE WILL NOT BE TURNED ON OR UNCAGED UNTIL THE CREW LEAVES THE DEPLOYMENT AREA.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 31 = LUNAR SURFACE OPERATIONS

ITEM

31=48

3149

31=50

31=51

CPLEE

Ae

Be

CCGE

As

Be

Coe

ASE

Ae

Be

Ce

De

SIDE/CLIG
A.

Be

THE CPLEE WILL BE GROUND COMMANDED TO OPERATE ASAP AFTER DEPLOYMENT

IF THE DUST COVER COMES OFF DURING DEPLOYMENTs DU NOT REINSTALL AND CONTINUE
DEPLOYMENT

THE CCGE WILL BE COMMANDED TO OPERATE=SELECT TO VERIFY THAT IT 1S OPERABLE
AS SOON AFTER DEPLOYMENT AS POSSIBLE.

THE CCGE WILL NOT BE LEFT IN OPERATE=SELECT FUR LONGER THAN 5 MINUTES WITH
THE DUST COVER INSTALLEDs

GROUND COMMAND 1057107 (REMOVE DUST <COVER) WILL NOT BE SENT PRIOR TO
OPERATING THE CCGE IN BOTH THE CAL ENABLE MODE AND THE RANGE MODE A (NURMAL

MODE)e THE DUST COVER WILL NOMINALLY BE REMOVED BETWEEN 2ND EVA TERMINATION
AND LM ASCENT

FOR OPERATION OF THE ASE IN THE THUMPER OR MORTAR MODESs SUFFICIENT TIME
wiLL BE ALLOWED AFTER ASE ACTIVATION TO PERMIT GEOPHUNE AMPs TEMPERATURES TO
STABALIZE(UP TO 12 MINe}

A MINIMUM WAITING PERIOD OF 60 SECe WILL BE ALLOWED BETWEEN ARMING + FIRING
THE MORTARS (FOR CHARGING OF CAPACITORS)

IF THE CREW DOES NOT HAVE TIME TO PERFORM THE THUMPER ACTIVITY AND ARM THE
GLA ARMINGs THE GLA SHALL BE PRIMARY

THE CMD CARRIER wWiLlL REMAIN UP WHILE THE ASE 1S IN OQPERATE SELECT

THE SIDE/CCIG WILL BE TURNED ON ASAP AFTER DEPLOYMENT

THE CCIG DUST COVER WILL BE REMOVED BY -GNDe CMDe ASAP AFTER DEPLOYMENT.

RULES 31-~52 THRU 31~70 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS

R ITEM
t GENERAL !
THE FOLLOWING MISSION RULES APPLY TO FLIGHT CREW INVOLVEMENT WITH THE APOLLO LUNAR SURFACE
EXPERIMENT PACKAGE (ALSEP) WHILE THE CREW IS ON THE LUNAR SURFACEs THESE RULES ARE EXCERPED
FROM THE SYSTEMS MISSION RULES DOCUMENT FOR ALSEP 4e¢ (SMRD FOR ALSEP NOe4) AND MISSING
LETTERS ON NUMBERS PERTAINING TO GUIDELINES OR RULING witL BE FOUND IN THAT DOCUMENT.
ALSEP QPERATIONAL GUIDELINE
31=-71| GENERAL

Ae THESE ALSEP GENEKAL OPERATIONAL GUIDELINES ARE BASED ON OBJECTIVES 1IN THE
FOLLOWING PRIORITIES===

(1) PSE (5) DTREM (M515]
(2} ASE (6) ENGINEERING
(3) SIDE
(4) CPLEE

NOTE = RIPPLE=OFF SEWQUENCE=== 1) CPLEEs 2} SIDEs AND 3) PSEe
B THROUGH K = REFERENCE SMRD FOR ALSEP NO«4

Le THE ALSEP TURN=~ON SEQUENCE [§===-
(1) ASTRONAUT ACTIVATES SHORTING PLUG SWITCH ASAP AFTER DEPLOYMENT.

(2) CREW WILL ACTIVATE ASTRO SWITCHES NOs 1 AND NOs 5 PER DIRECTION FROM THE GROUNDe

SWITCHES NOe 1 AND NOs 5 WILL BE ACTIVATED BASED ON PREDICTED AVAILABILITY OF
3342 WATTS FROM THE RTG (SEE FIGURE 342=2» ALSEP SODBI.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14]FNL | 11/1/70JLUNAR GENERAL
SURFACE OPS. = ALSEP 31-8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS

ITEM

31=72

31=73

31=74

Me If THE GROUND IS UNABLE TO COMMAND A TRANSMITTER ON AND/OR EXPERIMENTS ON»
THE ASTRONAUT WILL TURN ON ASTRO SWITCHES NOs 2 AND/OR NOe3 AND/OR NOe4

DURING EVA NOel WHEN REQUESTED FROM THE GOROUNDe THE TRANSMITTER wiltL
NOMINALLY BE INITIATED BY THE TRIPPING OF THE HOLD OFF CIRCUITe THE ASE

THUMPER ACTIVITY WILL BE PERFORMED REGARDLESS OF GROUND COMMAND CAPABILITYe
N THROUGH O = REFERENCE SMRD FOR ALSEP NO+4

) IF ALSEP DEPLOYMENT TIME BECOMES CONSTRAINED AND THE CREW MUST RETURN TO THE
LMy THE RTG SHORTING SWITCH AND ASTRONAUT SWITCH NOsl SHALL BE ACTUATED BY
THE CREW IF THE ANTENNA IS LEVELED AND ALIGNEDe IF THE ANTENNA IS NOT LEVEL
AND ALIGNEDs THESE SWITCHES SHALL NOT BE ACTUATEDs (PICK UP HERE ON EVA
NOe2) e

Q@ THROUGH R = REFERENCE SMRD FOR ALSEP NO«s4

Se THE COMMAND CARRIER WILL BE MAINTAINED ON AND IN THE SAFED CONFIGURATION
EXCEPT TO SEND COMMANDS AND REMOTE SITE HANDOVERS FROM DEPLOYMENT INITIATION
UNTIL AFTER LM LIFT=OFF TO PROVIDE ADDITIONAL PROTECTION AGAINST THE
GENERATION OF SPURIOUS COMMANDSe

T = REFERENCE SMRD FOR ALSEP NQ«4

Use THE ASE WILL BE COMMANDED TO STANDBY SELECT IF THE THUMPER ARM OR GERNADE
ARM WARNING OCCURS WITHOUT GROUND COMMAND OR CREW ACTIONe
REFERENCE SMRD FOR ALSEP NOe 4
ASE OPERATIONAL GUIDELINES
Ae OPERATION OF THE ASEs IN ANY MODEs WILL BE PERFORMED ONLY WHEN ASI=1
(CENTRAL STATION PACKAGE TEMPe) 1S ABOVE =20 DEG Cs» AS=2 (MUTOR BOUX TEMPs)

1S ABOVE =30 DEG Cs AND AS=3 (GRENADE LAUNCHER ASSEMBLY TEMP)} 1S ABOVE _=30
DEGe Co

B8 THROUGH D REFERENCE SMRD FOR ALSEP NOes 4

Ee FOR OﬁERATlON OF THE ASE IN THE THUMPER OR MORTAR MODESe SUFFICIENT TIME
WILL BE ALLOWED AFTER ASE ACTIVATION TO PERMIT GEUPHONE AMPLIFIER
TEMPERATURES TO STABILIZEe (UP TO 15 MINUTES)

F THROUGH K = REFERENCE SMRD FOR ALSEP NOe 4o

Le If THE CREW DOES NOT HAVE TIME TO DQ THE THUMPER ACTIVITY AND ARM THE GLAs
ARMING THE. GLA SHALL BE PRIMARY.

THROUGH 31~132 = REFERENCE SMRD FOR ALSEP NOe 4
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MISSION RULES
SECTION 31 = LUNAR SURFACE OPERATIONS

RULE

'KCONDITION/MALFUNCTION'

PHASE ! RULING '

CUES/NOTES/COMMENTS

[
t

pl1~133

Bl=134

31-139§

L}
[
DURING DEPLOYMENT
GROUND 1S UNABLE
TO COMMAND

TO HIGH BIT RATEe.

REFERENCE SMRD FOR
ALSEP NO. 4

DURING DEPLOYMENT
GROUND UNABLE TO
COMMAND ASE TO
OPERATE.

'

t

tAe SEE RULE 31~101

'"Be (1) HAVE THE CREW
YACTIVATE SWITCH NOs 49
'THUMPER ACTIVITY.

'

FOR

' (2) AT COMPLETION OF
'THUMPER ACTIVITYs ATTEMPT
*TO COMMAND TO HBR OFF
t(CMD 005) PRIOR TO TURNING
*SWITCH NOe 5 CWe

' .

SEE RULE 31=101

PRIOR TO THUMPER MODE==-

(1) HAVE CREW ACTIVATE
SWITCH NOs 4

{2) CMD TO NBR (CMD 005~

HBR=OFF)

CM TO HBR (CMD 003=

HBR SEL) WHEN

GEOPHONE NOs

IMPLACED

CMD TO NBR

(CMD 005=~HBR OFF)

AT COMPLETION OF

THUMBER MODE

Ae
Be

(3)
2 IS

(4)

{5) TURN SWITCH NO 5 CW
AS 1IN NORMAL
DEPLOYMENT SEQUENCE
(6) AFTER GLA ARMING AND
SAFING PIN REMOVAL»
ACTIVATE SWITCH NOe 4
AFTER TURNING SWITCH
NOe 5 CCW
- CMD TO NBR
HBR OFF)

(CMD 005~

(ALSEP 4 SYSTEMS MISSION RULES)

SWITCH NO 5 WILL BE TURNED CCW
PRIOR TO CREW DEPARTING AREAs

JUST

(ALSEP 4 SYSTEMS MISSION RULES)

THIS MALFUNCTION CAN RESULT FROM A
TOTAL CMD SYSTEM FAILURE OR A SINGLE
CMD GATE FAILURE THE RULING APPLIES
IN EITHER CASE

STEP 5 PUTS ASE IN STAND=BY
ALSEP IN NBR

SELECT

STEP 6 AND. 7 LEAVE ASE IN OPERATE
SELECT ALSEP IN NBRe ASE WILL NOT
SURVIVE LUNAR NIGHT IN OPERATE
SELECT

M1SSION
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MISSION RULES
SECTION 31 = LUNAR SURFACE OPERATIONS

RULE YJCONDITION/MALFUNCTION' PHASE ! RULING t CUES/NOTES/COMMENTS

]
L}
31~136 REFERENCE SMRD FOR
ALSEP NQe 4

31-137 AS1 FAILS TO As ATTEMPT TO FIRE AGAIN
EVEN SPACING OF ASI FIRING 1S MORE

IMPORTANT THAN TOTAL DISTRIBUTION OF
FIRINGS

DETONATE . Be GO TO NEXT ASIs BUT
CONTINUE TO ATTEMPT TO
FIRE IN THE SAME
LOCATION UNTIL AN AST

DOES FIRE

31=138 THROUGH
31~143 REFERENCE
SMRD FOR ALSEP NOe 4

31-144 SIDE DUST COVER
COMES OFF DURING
DEPLOYMENT

DO NO REINSTALL CONTINUE DEPLOYMENT,

31=145 THROUGH
31=150 REFERENCE
SMRD FOR ALSEP NOe4

31-15] CPLEE DUST COVER
COMES OFF DURING
DEPLOYMENT »

DO NO REINSTALL CONTINUE DEPLOYMENT.

)
t
t
L[]
'
Ll
[
1
L]
1
t
]
'
[
1
t
L]
1
t
¥
)
‘
t
t
¢+
'
1
+
1
[}
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MISSION RULES

APPENDIX A = ACRONYMS AND SYMBOLS

ITEM

AC ALTERNATING CURRENT CONF CONFERENCE
ACA ATTITUDE CONTROLLER ASSEMBLY CONTROL LM GNC SYSTEMS ENGINEER
ACCEL ACCELEROMETER cP COMMUNICATIONS PROCESSOR
ACCUM ACCUMULATOR CRO CARNARVON MSFN REMOTED SITE
ACS ATTITUDE CONTROL AND STABILIZATION SYSTEM CRYO CRYOGENICS
ACT ACTUATOR csl CONCENTRIC SEQUENCE INITIATE
ADEG AUXILIARY DISPLAY EQUIPMENT GROP CSM COMMAND SERVICE MODULE
AEA ABORT ELECTRONICS ASSEMBLY CTE CENTRAL TIMING EQUIPMENT
AELD ASCENT ENGINE LATCHING DEVICE cvs CONTINUQUS VENT SYSTEM
AFD ASSISTENT FLIGHT DIRECTOR CvTs CHISF VEHICLE TEST SUPVISOR
AFETR AIR FORCE EASTERN TEST RANGE CwW CLOCKWISE
A/G AIR=TO=GROUND CewW CAUTION AND WARNING
AGS ABORT GUIDANCE SYSTEM cYl CANARY ISLAND
ALDS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLITUDE MODULATION
AMP AMPERE(S) DAP DIGITAL AUTO PILOT
ANT ANTENNA [} DEADBAND
AQA ANGLE OF ATTACK DC DIRECT CURRENT
AOH APOLLO OPERATIONS HANDBOOK DCA DIGITAL COMMAND ASSEMBLY
AQT ALIGNMENT OPTICAL TELESCOPE bCs DIGITAL COMMAND SYSTEM
APS ASCENT PROPULSION SYSTEM bDD 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 OK DOCK
ATP ALTERNATE TARGET POINT DKD DOCKED
ATT ATTITUDE DoD DEPARTMENT OF DEFENSE
AUX AUXILIARY bPS DESCENT PROPULSION SYSTEM
AZUSA ELECTRONIC TRACKING AND VECTORING DRA DISCRETE RECOVERY AREA
SYSTEM ETR DRS DATA RECEIVING STATION
DscC 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 )
BAT 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 ENVIRONMENTALS AND
BTU BRITISH THERMAL UNIT COMMUNICATIONS
EKG ELECTROCARDIOGRAM
EMR ERROR MONITOR REGISTER
EMS ENTRY MONITORING SYSTEM
CcAL CALIBRATE EMU EXTRA=VEHICULAR MOBILITY UNIT
CASTS COUNTDOWN AND STATUS TRANSMISSION ENG ENGINE
SYSTEM EPS ELECTRICAL POWER SYSTEM
CcB CIRCUIT=BREAKER ERR ERROR
CCATS COMMANDs COMMUNICATIONSs AND TELEMETRY ESE ELECTRONIC SUPPORT EQUIPMENT
SYSTEM ETDOM RANGE SAFETY SUPERVISOR KSC
cCw COUNTERCLOCKWISE CALLOUT
CDH CONSTANT DELTA HEIGHT ETR EASTERN TEST RANGE
copP COMMAND DATA PROCESSOR EVA EXTRA=VEHICULAR ACTIVITY
CDR COMMANDER EVAP EVAPORATOR
cbu COUPLING DATA UNIT EVT EXTRA=-VEHICULAR TRANSFER
CES CONTROL ELECTRONICS SYSTEM EVVA EXTRA-VEHICULAR VISOR ASSEMBLY
CEVT CONTINGENCY EXTRA VEHICULAR TRANSFER
CFM CUBIC FEET PER MINUTE
CIF CENTRAL INSTRUMENTATION FACILITY
CIM COMPUTER INPUT MATRIX
CKT CIRCUIT Fra FORWARD/AFT
CLTC CHIEF LAUNCH VEHICLE TEST CONDUCTOR FC FUEL CELL OR FLIGHT CONTROL
™ COMMAND MODULE . FCSM FLIGHT COMBUSTION STABILITY
<MC COMMAND MODULE COMPUTER MONITOR
CMD COMMAND FD FLIGHT DLRECTOR
CcMP COMMAND MODULE PILOT FDAI FLIGHT DIRECTOR ATTITUDE
c/0 CUTOFF INDICATOR
co2 CARBON DIOXIDE . FDO FLIGHT DYNAMICS OFFICER
COAS CREW OPTICAL ALIGNMENT SIGHT F1DO FLIGHT DYNAMICS OFFICER
col CONTINGENCY ORBIT INSERTION F1G FIGURE
COMM COMMUNICATION FITH FIRE IN THE HOLE
MISSION REV | DATE SECTION GROUP PAGE
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APPENDIX A = ACRONYMS AND SYMBOLS

I[TEM

! 1
' '

FL FULL LIFT LMDE LM DESCENT ENGINE
FM FREQUENCY MODULATION LMP LM MODULE PILOT
FPS FEET PER SECOND . L/0 LIFTOFF
FQR FLIGHT QUALIFICATION. RECORDER Lol LUNAR ORBIT INSERTION
FTP FIXED THROTTLE POINT Los LINE=OF=SIGHT
: LOX LIGWUID OXYGEN
L/R LEFT/RIGHT
LV LOW=VOL TAGE
G GRAVITY L/v LAUNCH VEHICLE
G6C GUIDANCE AND CONTROL LVDA LAUNCH VEHICLE DATA ADAPTER
GASTA  GIMBAL ANGLE SEQUENCE TRANSLATION LvDC LAUNCH VEHICLE DIGITAL COMPUTER
ASSEMBLY
GBI GRAND BAHAMA 1SLAND
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 MCEW MASTER CAUTION AND WARNING
GEN 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 CUTOFF
GND GROUND MFV 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
MEO 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 HAWAT I MTVC MANUAL THRUST VECTOR CONTROL
HBR HIGH-BIT-RATE MUX MULTIPLEXER
HF HIGH FREQUENCY
HP HEIGHT OF PERIGEE
HS H1GH=SPEED
HZ HERTZ NASA NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION
NCC COMBINED CORRECTIVE MANEUVER
NM NAUTICAL MILES
Ic 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
P IMPACT POINT OR IMPACT PREDICTION 0/8 ONBOARD
IRIG INERTIAL RATE INTEGRATING GYRO 0DOP OFFSET DOPPLER AND POSITION
1s0L ISOLATION 0GA OUTER GIMBAL AXIS
1ss INERTIAL SUBSYSTEM OMSF OFFICE OF MANNED SPACE FLIGHT
1y INSTRUMENTATION UNIT oPs OXYGEN PURGE SYSTEM
T INTRAVENICULAR TRANSFER ORDEAL  ORBITAL RATE DRIVE ELECTRONICS
APOLLO LM
oxXID OXIDIZER
Jo JET DRIVER
PAFB PATRICK AIR FORCE BASE
PAM PULSE AMPLITUDE MODULATION
KOH POTASSIUM HYDROX IDE PB PUSH=BUTTON
KSC KENNEDY SPACE CENTER PC PERICYNTHION
PCM PULSE CODE MODULATION
PCMGS PULSE CODE MODULATION GROUND
, STATION v
LB POUND PCO2 PARTIAL PRESSURE CARBON DIOXIDE
LBR LOW=BIT=RATE PDS/00 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
LGC LM ‘GUIDANCE COMPUTER CONTROL SYSTEM CSM
LH2 LIGUID HYDROGEN PGNS PRIMARY GUIDANCE AND NAVIGATION
LIOH LITHIUM HYDROXIDE SYSTEM LM
LM LUNAR MODULE
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ITEM

PIPA PULSE INTEGRATING PENDULOUS S0D8 SPACECRAFT OPERATIONAL DATA BOOK
ACCELEROMETER . SOL SOLENOID
PLSS PORTABLE LIFE SUPPORT SYSTEM S0P STANDARD OPERATING PROCEDURE
PO POWER OUT SOV SHUT~OFF VALVE
P02 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 58C SPACE SUIT COMMUNICATOR
PQGS PROPELLANT QUANTITY GAGING SYSTEM sSTBY STANDBY
PRELN PRELAUNCH SW SWITCH
PRESS PRESSURE SXT SEXTANT
PRI PRIMARY
PROC PROCEDURE
PROP PROPELLANT 8 TIME BASE
PSA | POWER SERVO AMPLIFIER 780 TO BE DETERMINED
PSI POUNDS PER SQUARE INCH TC TEST CONDUCTOR
PSID POUNDS PER SWUARE INCH DIFFERENCE T/C TELEMETRY AND COMMUNICATIONS
PSS PAD SAFETY SUPERVISOR TCE CONDENSER EXHAUST TEMPERATURE
PTA PULSE TORQUE ASSEMBLY TCP THRUST CHAMBER PRESSURE
PTP PREFERRED TARGET POINT TD&E TRANSPORTATIONs DOCKING AND
EJECTION
PTV PITCH THRUST VECTOR TOP TELEMETRY DATA PROCESSOR
% PROPELLANT UTILIZATION TELCOM LM EECOM
PUGS PROPELLANT UTILIZATION AND GAGING SYSTEM TEMP TEMPERATURE
PVT PRESSURE=VOLUME=TEMPERATURE TFF TIME OF FREE FALL
PYRO PYROTECHNICS THC THRUST AND CONTROLLER
TIG TIME OF IGNITION
TLI TRANSLUNAR INJECTION
QTY QUANTITY ™ TELEMETRY
™G THERMAL METERQID GARMENT
TNK TANK
TOK THRUST OKAY
TPF TERMINAL PHASE FINALIZATION
RAD RADIATOR TPI TERMINAL PHASE INITIATE
RET RETRACT TRNS TRANSFER
RCS REACTION CONTROL SYSTEM TRUN TRUNNION
RCU REMOTE CONTROL UNIT T7C TRANSLATION THRUST CONTROLLER
RCVR RECEIVER TTY TELETYPE
REF REFERENCE TvC THRUST VECTOR CONTROL
REFSMMAT REFERENCE STABLE MEMBER MATRIX
REQD REQUIRED
RETRB RETRO ELAPSED TIME TO REVERSE B u/D UP/DOWN
RETRO RETROFIRE OFFICER ubL UPDATA LINK
REV REVOLUTION UHF ULTRA HIGH FREQUENCY
RF RADIO FREQUERCY UNDKD UNDOCKED
RFO RETROFIRE OFFICER use UNIFIED S=BAND
RGA RATE GYRO ASSEMBLY
RHC ROTATION HAND CONTROLLER vC VELOCITY COUNTER
RIP RANGE OF IMPACT POINT VEI INERTIAL VELOCITY AT ENTRY
RL ROLL LEFT VGX VELOCITY TO BE GAINED X=AXI1S
RNDZ RENDEZVOUS VGY VELOCITY TO BE GAINED Y=AXIS
RP=RT DOWNRANGE ERROR VGY VELQCITY TO BE GAINED Z~AXIS
RR RENDEZVOUS RADAR VHF VERY HIGH FREQUENCY
RR ROLL RIGHT A28 VALUE
RSI ROLL STABILITY INDICATOR VSM VIDEO SWITCHING MATRIX
RSO RANGE SAFETY OFFICER
RSVR RESOLVER
RTACF REAL=TIME AUXi. IARY COMPUTING FACILITY w8D WIDE=BAND DATA
RTC REAL~TIME COMMAND WMS WASTE MANAGEMENT SYSTEM
RTCC REAL=~TIME COMPUTER COMPLEX CWT WEIGHT
s/¢C SPACECRAFT XFEED CROSSFEED
SCE SIGNAL CONDITIONING EQUIPMENT XMIT TRANSMIT
sCS STABILIZATION AND CONTROL SYSTEM XMTR TRANSMITTER
SEC SECONDARY .
SEC SECOND .
SECO SUSTAINER ENGINE CUTOFF S=IVBCUTOFF Y YAW OR Y=AX1S
SECS SEQUENTAL EVENTS CONTROL SYSTEM YTV YAW THRUST VECTOR
SHE SUPER~CRITICAL HELIUM
s1G SIGNAL .
SLA SPACECRAFT LM ADAPTER Z Z=AX1S
SLv SATURN LAUNCH VEHICLE
SM SERVICE MODULE
SMJC " SERVICE MODULE JETTISON CONTROLER
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ITEM

SYMBOLS

H

DELTA VIN
DELTA TB
DELTA H

ALTITUDE

DELTA VELOCITY IN INSERTION
DELTA BURN TIME

CELTA ALTITUDE
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APPENDIX 8 = DISTRIBUTION LIST

ITEM

! DISTRIBUTION LIST !

DEPUTY DIRECTOR
AB/KRAFT» JRs

DIRECTOR OF FLIGHT OPERATIONS

FA/SJOBERGs SeAs
TINDALLSs HeWe
ROSEs ReGe
KOONSs WeEs

FLIGHT CONTROL DIVISION

FC/KRANZs EoFs
LUNNEY» GeSe
GRIFFINs GeDe
WINDLERY Mol
FRANKs MePe
ROACHS JeWe
BROOKSs MeFo
FC2/HARLANy CoSe (28)
FC3/ALDRICH» AesDs (43)
FC3/BLAIRy LeWe (2)
FC4/HANNIGANY JeEe (25)
EDELINy Fo (&)
FC5/BOSTICKY JeCo (16)
FC6/SHELLEY» CeBe (25)
FC7/HOOVERs R {4)
FC8/SAULTZy JeEs (8)
P=MO=F /HAMNERs ReSe {20)

FLIGHT SUPPORT DIVISION

FS2/SATTERFIELDy JeMe

FS63/SEGOTAy Pe (3)
SANBORNy SeDe (20)

FS5/5TOKESs JeDe (3)
GIBSONs FeFes JRe
GARMANSY JeRs (2)

MISSION PLANNING AND ANALYSIS DIVISION

FM/MAYERSY JePe (2)
FM13/PARTINs RePs (3)
FM2/BENNETTs FeVe (6)
FM3/BROWNs ReHe {5)
FM4/MCPHERSON» JeCo
FM5/BERRYs Re 15)
FM6/LINEBERRY» EeCe (2)
FM7/CASSETIs MaDe

LANDING AND RECOVERY DIVISION

FL/ZHAMMACK» JeBe
GRANGERs HeEe
FL12/CORDINERs DeHe
FL2/STULKENs DeEs (3)
FLS/STONESIFERs JeCe
FL7/CHASEs WeRs

DIRECTOR OF FLIGHT CREW OPERATIONS

CA/SLAYTON»s DeKe
CB/ASTRONAUT OFFICE (25)
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ITEM

FLIGHT CREW SUPPORT DIVISION

CF/NORTHY Wede
CF13/GRIMMs DeFs
CF21/DEMENT» MeEs
CF212/FUSCHy Se
CF3/ALLENY LOUIS
CF24/CRAMERY Pe
CF5/RICHARDY LeGe (2)
CF6/O0'NEIL Y JaWe (10)
CF7/KUEHNELs HeAs
CF8/FABERy Se {3)
CFK/MC CAFFERTYs (16)
CF2/PEARCE sJa

DIRECTOR OF MEDICAL RESEARCH AND OPERATIONS

DA/BERRY s CeAsr MeDe
CATTERSONs AeDer MsDe
DD/MEDIGAL OPERATIONS (7)

PUBLIC AFFAIRS OFFICE

AP/DUFFs B
AP3/GREENs DeJe (5)

APOLLO SPACECRAFT PROGRAM OFFICE

PA/MC DIVITTs JeAe
PC/GRAYs WeHe
PD/KUBICKI s Rele
PD12/MISSION STAFF ENGINEER
PDS/GOREEs JeFe (2]
PDT/KOHRS) Do
PD7/SILVERY Me (25)
PD9/CRAIGY JeWe .
PE/CORCORANs DeMe (3)
PF/COHENY Ae (3)
PP32/TASHs Hele (5)
PP5/THOMPSONs ReFe
PT/ARABIANS DeDe
PT3/DATA LIBRARY (8}
APPO=KT/DOUGLASS WaHs
NA/BLANDs WeMer JRs

DIRECTOR OF ENGINEERING AND DEVELOPMENT

EA/FAGET s MeAs
EA1/BONDs AeCs
EA2/GARDINERs ReAs
EA8/DEANSs PaHe
EBS5/MARLOWEs GeDss JRs
EBS/MELLIFF» VeCe

JOHNSONs GeWse
EC/SMYLIEs ReEe

HURTs PeFe
EC3/SAMONSKIs FeHe (2}
EC4/HINNERSy AeHe
EC7/RADNOFSKY» Mele
EC9/LUTZs CoCo
EE13/KINGSLEYs MeGe (9}
EG2/C0X» KedJdo
EGT/HANAWAY» Jo
EG8/WILSONs ReEe
EG/MIT/IL=LAWTONs TeMs
EP/FERGUSON» RoBe
EP2/YODZISs CoWe (4}
EP4/POHLs HeQs (3}
EP5/RICEy WeEa (2}
ES/KOTANCHIKs JeNe (3)
ES12/ROGERSs WeFe (2)
EX/REDD» Be
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ITEM

FLIGHT SAFETY OFFICE

SM/RICE CN (3)

RELIABILITY AND CERTIFICATION OFFICE

NB2/WILLIAMSs HeLe (2)
ND/JONESY JeAe

DIRECTOR OF SCIENCE AND APPLICATIONS

TA/CALIOs Aslde (3}
TG/FREDENs SeFaes DR
TM2/CRUMs Ee (2)
TM5/STEPHENSON We
TN/WRIGHTs ReAs (3)

SKYLAB PROGRAM QFFICE

KM/BISHOPs AeAe

TRW HOUSTON

ROBERTSONs Rebke (3)
TRW TECHNICAL INFORMATION CENTERs HOUSTON OPERATIONS (2)
H2/2064=MITCHELL ReAs

NORTH AMERICAN ROCKWELL HOUSTON
HARMANS Hshe (2)

GODDARD SPACE FLIGHT CENTER

KNOXs CeBe (9)

CODE 8211 ’

MANNED FLIGHT OPERATIONS DIVISIONs REQUIREMENTS SECTION
{

JOHN Fo KENNEDY SPACE CENTER NASA =~ MsSOB

KENNEDY SPACE CENTER$ FLORIDA
ATTENs HO/ASTRO OFF (6)
CD/DE BUSs Kes DRe
AP=SCO/BEDDINGFIELDy So
AP=SVO/SMITHs AeGe (&)
LO/KAPYRANY Welds
LO=OPN/DONNELLYs Pe
LO=PLN=2/KNIGHTs GeWe (2}
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ITEM

2.1'1

24201

20242

24243

3.0

CHANGE CONTROL

INTRODUCTION
PURPOSE

THE PURPOSE OF THIS APPENDIX IS TO DELINEATE CHANGE CONTROL PROCEDURES FOR
THE MISSION RULESe THIS WILL INSURE THE PROPER COORDINATION OF CHANGES»
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

NOVEMBER 1 1970
CHANGE PROCEDURES
SUBMISSION OF CHANGES

PROPOSED CHANGES ARE SOLICITED FROM ANY INDIVIDUAL OR ORGANIZATION HAVING A
VALID INPUT. CHANGES ORIGINATING OUTSIDE THE FLIGHT CONTROL TEAM WILL BE
SUBMITTED DIRECTLY TO THE ASSISTANT FLIGHT DIRECTOR (AFDIlse CHANGES
ORIGINATING WITHIN THE FLIGHT CONTROL TEAM WILL BE SUBMITTED TO THE AFD VIA
PRIME MISSION OPERATIONS CONTROL ROOM {MOCR) POSITION CONCERNEDe

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 IS5 NOT ACEQUATEs THE COMPLETED ORIGINAL FORM AND ONE
COPY WILL THEN BE FORWARDED TO THE AFDs

THE AFD WILL kEvIEw THE . FORM FOR COMPLETENESS AND PROPER MISSION RULE
FORMATs AND MAKE CORRECTIONS AS REWUIREDe THE ORIGINATOR WILL BE ADVISED OF
ANY SUCH CHANGESs

APPROVAL
COORDINATION

THE ORIGINATOR OF THE CHANGE MAY OBTAIN PRELIMINARY CONCURRENCESS THE AFD
WILLs HOWEVERs OBTAIN FORMAL CONCURRENCES OR DISAPPROVALS (VERBALLY OR BY
INITIATING) FROM THE NECESSARY PERSONNEL. VERBAL CONCURRENCES WwILL BE
INDICATED IN THE APPROPRIATE SIGNATURE BOXe -

STIGNOFF/DISAPPROVAL
UPON OBTAINING THE REQUIRED CONCURRENCES OR NEGATIVE COMMENTSs THE AFD WILL
PRESENT THE PROPOSED CHANGE TO THE FLIGHT DIRECTOR FOR FINAL APPROVAL OR
DISAPPROVALe. THE AFD MAY SIGN OFF OR DISAPPROVE PROPOSED CHANGES IN THE
ABSENCE OF THE FLIGHT DIRECTORs

DISAPPROVED CHANGES

IF A CHANGE IS DISAPPROVED THE AFD WILL RETURN THE COPY TO THE ORIGINATOR.
A COPY OF THE REWUESTED CHANGE WILL BE RETAINED FOR FUTURE REFERENCEs

PUBLICATION AND DISTRIBUTION OF INTERIM CHANGES
INTERIM CHANGES WILL BE DISTRIBUTED VIA AN ABBREVIATED OISTRIBUTION LIST
CONSISTING OF THE MISSION CONTROL TEAM» PERTINENT NASA ORGANIZATIONSs AND
THE APPROPRIATE VEHICLE CONTRACTOR{S).

REVISIONS

DEVELOPMENT
THE AFD WILL COMPILE THE EFFECTIVE INTERIM CHANGES AND CORRECTIONS OF MINOR
TYPOGRAPHICAL ERRORS INTO COMPLETE PAGE CHANGES TO THE BASIC DOCUMENT.

(Y*PEN AND INK'' CHANGES MAY BE USED TO CORRECT TYPOGRAPHICAL ERRORS IF
THERE ARE NO OTHER CHANGES IN THE PAGE CONCERNED.)

MISSION REV_JDATE BECTION GROUP PAGE

‘apoLLo 14 NG |1172770 heeenpix ¢
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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 REVISIONS.
343 PUBLICATION
3¢3¢1  SCHEDULE
REVISIONS willL BE MADE ON AN ''AS REQUIRED'' BASIS.
34342 DISTRIBUTION
REVISIONS WILL BE PRINTED AND DISTRIBUTED THROUGH THE NORMAL ADMINISTRATIVE
CHANNELS
NASA-MANNED SPACECRAFT CENTER
MISSION RULE REQUEST/REVISION DATE
REV| RULE CONDI TION/MALFUNCTION PHASE RULING NOTES/ COMMENTS
CHANGE RATIONALE: 0 NEW TECHNICAL DATA O CLARIFICATION
ORIGINATOR: APPROVED: APPROVED:
NAME ORGANI ZATION EXT COGNIZANT BRANCH CHIEF FLIGHT DIRECTOR
AFD: BSE . . GUIDO:__ CONTROL TELCOM: )
CAPCOM: 08P: FIDO: Y AEROMED: ___ fperro: GNC: EECOM: OTHER:
MSC FORM 1555 (Rev. Dec 68)
FIG. C~| - MISSION RULE CHANGE REQUEST FORM
MISSION [REV |DATE SECTION GROUP PAGE
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