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APOLLO i#

FINAL FLIGHT MISSION RULES

__ PREFACE

THIS DOCUMENT CONTAINS THE FINAL FLIGHT MISSION RULES FOR APOLLO 14 AS OF NOVEMBER 1P 197_.. ALL
SUBSEQUENT REVISIONS TO THIS DOCUMENT WILL 3E PRINTED ON DIFFERENT COLORED PAGES FOR EASY
RECOGNITION,

IT IS REG_JESTED THAT ANY ORGANIZATION HAVING COMMENTSt QUESTIONS_ OR SUGGESTIONS CONCERNIN_
THESE MISSION RULES CONTACT MR, JOHN H. TEMPLEt FLIGHT CONTROL OPERATIONS BRANCH_ BUILDING 30,
ROOM 2030 PHONE €83-3838,

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST IN APPENDIX B OF THIS

DOCUMENT MUST BE MADE IN WRITING TO MRe SIGURD A, SJOBERGt DIRECTOR OF FLIGHT OPERATIONSP MANNED
SPACECRAFT CENTERI HOUSTONt TEXAS,

THIS IS A CONTROL DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE CHANGE CONTROL PRUCEDURES

DELINEATED IN APPENDIX C, THIS DOCUMENT IS NOT TO BE REPRODUCED wITHOUT THE WRITTEN APPROVAL OF
THE CHIEFo FLIGHT CONTROL DIVISIONt MANNED SPACECRAFT CENTERt HOUSTONt TEXAS,
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' INTRODUCTION & PURPOSE I

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTRUL PERSONNEL WITH GUIDELINE5
TO EXPEDITE THE DECISION-MAKING PROCESS. THE RULES ARE #ASEO Om AN ANALYSIS OF MISSION E_UIPMENT
CONFIGURATION_ SYSTEMS OPERATIONS AND CONSTRAINTSo FLIGHT CREW PROC_DURESP AND M_SSION
OBJECTIVES, THE DIRECTOR OF FLIGHT OPERATIONSt MANNED SPACECRAFT CENTEHt HOUSrO,_, TEXAS_ HAS THE
OVERALL RESPONSIBILITY FOR THE PREPARATION, CONTENTS, AND CONTROL OF THE FLIGHT MISSION RULES,

MISSION RULES CAN BE CATEGORIZED AS GENERAL AND SPECIFIC, GENERAL MISSION RULES CONTAIN THE
BASIC PHILOSOPHIES USED IN THE DEVELOPMENT OF THE FLIGHT MISSION RULE5, SPECIFIC MISSION RULES
PROVIDE THE BASIC CRITERIA FROM WHICH REAL-TIME DECISIONS ARE MADE AND WILL BE FORMATTED AS
FOLLOWS---

A, THE CONDITION/MALFUNCTION COLUMN DEFINES THE FAILURE,

B, THE PHASE COLUMN IDENTIFIES THE TIME INTERVAL IN WHICH THE CONPITION/MALFUNCI'ION OCCURS,

C, THE RULING COLUMN DEFINES FLIGHT CONTROLLER ACTION AND/OR PROCEDURES THAT MusT bE
ACCOMPLISHED AS A RBSULT OF THE CONDITION,

D, THE CUES/NOTES/COMMENTS COLUMN PROVIDES THE FLIGHT CONTROLLER WITH ADDITIONAL INFORMATION
CONCERNING THE CONDITION/MALFUNCTION AND/OR RULING,

MISSION {EV DATE _ECTION GROUP PAGE
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00MSF GENERAL RULES i
......................

I-i MISSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWNt FLIGHTt RECUVERYt AND DURING PRELAUNCH

TESTS WHEN APPLICABLE, WHEN POST MISSION QUARANTINE IS IMPOSEDt RULES WILL _E APPLICALBE UNTIL
DELIVERY OF THE FLIGHT CREWtFLIGHT HARDWARE_AND LUNAR SAMPLES TU THE LUNAR IKECEIVING LABURATORYo

:I-2 DURING THE CONDUCT OF THE MISSION9 THE MISSION DIRECTOR WILL BE ADVISED OF ALL RECOMMENUATIONS
THAT INVOLVE CHANGES TO PRIMARY OBJECTIVESt MISSION RULES_ FLIGHT PLAf_ CONTENT_ OR LAMJXCH/FLIGHT

SAFETY,

!1-3 WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY, THE SPACECRAFT COMMAi_DER, T_E LAUNCH DIRECTOR,
FLIGHT OIRECTOR_ DUD MANAGER FOR MSF SUPPORT OPERATIONS_ AND THE MISSION DIRECTOR MAY TAKE OR
RECOMMEND ANY ACTION REQUIRED FOR OPTIMUM CONDUCT OF THE MISSION,

I-4 THE SPACECRAFT COMMANDERt SPACECRAFT TEST CONOUCTORt LAUNCH VEHICLE TEST CONDUCTO_ SPACE

VEHXCLE TEST 5UPERVISORI LAUNCH OPERATIONS MANAGERt LAUNCH DIRECTORt FLIGHT DIRECTORy DOD
MANAGER FOR MSF SUPPORT OPERATIONSt OR ThE MISSION DIRECTOR MAY REQUEST A HOL# FOR CONUITIO_
WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY_

1-5 DURING THE COUNTDOWN_ THE LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND RESPECTIVE CENTER
OPERATIONS MANAGERS WILL PROVIDE TECHNICAL ADVICE AND SUPPORT DIRECTLY TO THE LAUNCH OPERATIONS

MANAGER AND LAUNCH DIRECTOR_ THE LATTER TWO WILL KEEP THE MISSION DIRECTOR FULLY INFORMED OF
PROBLEMS AND PROPOSED SOLUTIONS, DURING THE FLIGHT PHASE OF OPERATIONS* SIMILAR SUPPORT AS

REQUIRED WILL BE PROVIDED TO THE FLIGHT DIRECTOR AND THE MSC DIRECTOR OF FLIGHT OPERATIONS, THE

MISSION DIRECTOR WILL BE KEPT FULLY _NFORMED BY THESE INDIVIDUALS OF PROBLEMS AND PRMPOSED
SOLUTIONS DURING THE APPLICABLE PHASES OF THE MISSION.

11-6 WHEN TIME PERMITS_ THE FAILURE OF A MANDATORY OR HIGHLY DESIRABLE ITEM WILL BE REPORTED TO THE
MISSION DIRECTOR BY THE LAUNCH DIRECTOR OR THE FLIGHT DIRECTOR, THE INITIAL REPORT WILL INCLUDE
THE POSITION OR FACILITY THAT DETECTED THE MALFUNTION_ SUBSEQUENTLY* THE MISSION DIRECTOR WILL
BE INFORMED OF ESTIMATED TZNE TO REPAIR AND RECOMMENDED PROCEEDt HOLD_ RECYCLE_ OR SCRUB ACTION

AS IT DEVELOPSo

MISSION REV DATE SECTION GROUP PAGE
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I-7 IF A MANDATORY ITEM FAILS DURING THE COUNTDOWNP IT WILL BE CORRECTED PRIOR TO LAUNCH_ HOLDING OR
RECYCLING THE COUNTDOWN AS NECESSARY, IF A MAOATORY ITEM CANNOT BE _ORRECTEO TO PERMIT LIFTOFF
WITHIN THE LAUNCH WINDOW_ THE MISSION DIRECTOR MAY PROCEED WITH THE LAUNCH AFTER APPROPRIATE
COORDINATION WITH THE APPROPRIATE OPERATIONS ANO PROGRAM MANAGERS. GENERALLY THE LOSS OF A
MANDATORY ITEM WILL RESULT IN A SCRUB.

I-8 AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTORp ONLY THE MISSION DIRECTOR MAY SCRUB
THE MISSION. FURTHERt 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 OPERATIONSo PROGRAM MANAGERS9 LAUNCH

DIRECTORp AND FLIGHT DIRECTOR,

i-9 CONSIDERATION WILL BE GIVEN TO THE REPAIR OF ANY HIGHLY DESIRABLE ITEMI BUT IN NO CASE WILL THE

LAUNCH BE SCRUBBED FOR ANY SINGLE HIGHLY DESIRABLE ITEM. IF TWO OR MORE HIGHLY DESIRABLE ITEMS
FAIL AND/OR OTHER AGRAVATING CIRCUMSTANCES OCCURt THE MISSION DIRECTOR NAY SCRUB THE MISSION

AFTER COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS.

l-lO WHENEVER POSSIBLE_ THE LAUNCH 81TE AND MCC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCGuRRING
PRIOR TO LIFTOFF. IF THE MCC LOSES A PARAMETER BUT THE LAUNCH sITE HAS A VALID READOUT_ THE MCC

WILL CONTINUE ON THE LAUNCH SITE READOUT, THIS IS TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS
(LISTED IN THE FLIGHT MISSION RULES} UPON WHICH MISSION RULES ACTION IS TAKEN. IN THIS CASE_ A
HOLD MAY BE CALLED TO EVALUATE THE PROBLEM.

I-ii THE COUNTDOWN WILL CONTINUE WHERE POSSIBLE CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLEM.

.!

1-12 THE LAUNCH DIRECTOR WILL BE RESPONSIBLE FOR ALL ACTIONS IN THE EVENT OF LAUNCH SITE
EMERGENCIEStEXCEPT FOR RECOVERY OPERATIONS OF THE FLIGHT CREW AND SPACECRAFT RESULTING FROM A
PAD ABORT.

1-13 THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM

IS ARMED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAN THE TOP OF THE UMBILICAL
TOWER. THE CRITERIA _OR SENDING AN ABORT REOUEST WILL BE ESTABLISHED IN THE LAUNCH MISSION
RULES,

MISSION ,REV DATE SECTION GROUP PAGE
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1-14 :ROM LIFTOFF TO UMBILICAL TOWER CLEARANCEP THE LAUNCH DIRECTOR AND FLIGHT DIRECTOR WILL HAVE
CONCURRENT RESPONSIBILITY FOR SENDING AN ABORT REQUEST, THE CRITERIA FOR SENDING AN ABORT

REQUEST DURING THIS PERIOD WILL BE ESTABLISHED IN THE LAUNCH AND FLIGHT MISSION RULES
RESPECTIVELY*

1-15 WHERE POSSIBLE ALL MANUAL ABORT COMMAND/REQUESTS FROM THE GROUND DURING FLIGHT WILL BE BASED ON
TWO INDEPENOE_T INDICATIONS OF THE FAILURE, CREW ABORT ACTION WILL NORMALLY BE BASED UPON TWO
CUES,

-16 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 m OVER ONE OF THE LOOPS
FOR KSC TO MCC,

1-17 IN THE EVENT OF NON-CATASTROPHIC SPACE VEHICLE COLLISION WITH THE UMBILICAL TOWER OR OTHER
CONTINGENCIES WHICH DO NOT REQUIRE IMMEDIATE ACTIONo THE LAUNCH OPERATIONS MANAGEH WILL CONTINUE
TO EVALUATE THE EXTENT OF DAMAGE AND WILL PROVIDE INFORMATION TO THE FLIGHT DIRECTOR FOR ANY

ACTION NECESSARY AFTER UMBILICAL TOWER CLEARANCE,

I-iB COMPLETE GROUND CONTROL OF THE SPACE VEHICLE PASSES FROM THE LAUNCH DIRECTOR TO THE FLIGHT
DIRECTOR WHEN THE 5PACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOWER,

1-19 IN THE MCC, THE FLIGHT DIRECTORt FLIGHT DYNAMICS OFFICER AND BOOSTER SYSTEMS ENGINEER WILL HAVE
THE CAPABILITY TO SEND AN ABORT REQUEST, THE CRITERIA FOR SENDING AN ABORT REQUEST WILL BE

ESTABLISHED IN THE FLIGHT RULES,

1-20 THE SPACECRAFT COMMANDER MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW
SAFETY,

1-21 FLIGHT CREW SAFETY SHALL TAKE PRECEDENCE OVER THE ACCOMPLISHMENT OF MISSION OBJECTIVES,

1-22 IN THE EVENT OF COMMUNICATIONS LOSS BETWEEN THE MANNED SPACE FLIGHT NETWORK AND THE SPACECRAFT*
THE SPACECRAFT COMMANDER WILL ASSUME RESPONSIBILITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE
FLIGHT MISSION RULES,

1-23 THE FLIGHT DIRECTOR_ THROUGH THE RECOVERY COORDINATOR_ WILL PROVIDE THE DO_ MANAGER FOR MANNED
SPACE FLIGHT SUPPORT OPERATIONS THE PREDICTED LOCATION AND TIME OF SPLASHDOWN,

MISSION REV DATE SECTION GROUP PAGE
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1-24 THE DUD MANAGER FOR MANNED SPACEFLIGHT SUPPORT OPERATIONS IS RESPONSIBLE FOR RECOVERY_ AND FOR
COMMAND AND CONTROL OF DUD RECOVERY FORCES. RECOMMENDATIONSt GUIDELINES AND REQUIREMENTS_ AS SET

FORTH BY NASA_ WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF THE FLIGHT CREW AND
SPACECRAFT,

I=25 IF THE LM DESCENT STAGE WITH A NUCLEAR POWER SOURCE ABOARD IS ABANDONED WHILE SUBJECT TO EARTH
RETURN_AND CREW SAFETY AND CONTROL SYSTEMS CONSIDERATIONS PERMIT_ THE LM WILL BE TARGETED FOR AN
OCEAN AREA _EENTRY, THE PREDICTED iMPACT LOCATION WILL BE DETERMINED AND REPORTED TO THE APOLLO
MISSION DIRECTOR,

1-26 NO SPACE VEHICLE COMPONENT WILL BE DELIBERATELY TARGETED FUR A LUNAR IMPACT wITHOUT THE PRIOR

APPROVAL OF THE APOLLO MISSION DIRECTOR,

RULE NUMBERS 1-27 THROUGH
I-_5 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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DEFINITIONS J

1-36 PRIMARY OBJECTIVE--- A STATEMENT OF THE PRIMARY PURPOSE OF THE FLIGHT, WHEN USED IN CENTER
CONTROL DOCUMENTATION THE PRIMARY OBJECTIVE{S) MAY NOT bE MODIFIEDPBUT MAY BE AMPLIFIED BY

DETAILED OBJECTIVES,

1-37 DETAILED OBJECTIVE--- A 5CIENTIFICtENGINEERING* MEDICAL OR OPERATIONAL INVESTIGATION THAT

PROVIDES IMPORTANT DATA AND EXPERIENCE FOR USE IN DEVLL_PMENT OF HARDWARE AND/OR PROCEDURES FOR
APPLICATION TO APOLLO MISSIONS, CSM ORBITAL PHOTOGRAPHIC TASKS_ THOUGH REVIEWED BY THE MANNED
SPACE FLIGHT EXPERIMENTS BOARD* ARE NOT ASSIGNED AS FORMAL EXPERIMENTS AND WILL BE PROCESSED AS

A SINGLE DETAILED OBJECTIVE,

1-38 CATEGORY---A CATEGORY IS A DEGREE OF IMPORTANCE ASSIGNED TO SPACE VEHICLE AND OPERATIONAL
SUPPORT ELEMENTS. sPECIFIC CATEGORIES APPLICABLE TO MISSION RULES ARE MANDATORY AND HIGHLY
DESIRABLE,

1-39 MANDATORY (M)--- A MANDATOR ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL SUPPORT ELEMENT THAT
IS ESSENTIAL FOR ACCOMPLISHMENT OF THE MIBSIONt WHICH INCLUDES PRELAUNCH, FLIGHT_ AND RECOVERY

OPERATIONS THAT ENSURE CREW SAFETY AND EFFECTIVE OPERATIONAL CONTROL AS WELL AS THE ATTAIN._ENT
OF THE PRIMARY OBJECTIVES,

I-4O 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,

1-41 SPACE VEHICLE ELENENT---A PART OF ANY LAUNCH VEHICLE OR SPACECRAFT SYSTEM,

1-42 OPERATIONAL SUPPORT ELEMENT--- A PART OF ANY SYSTEM OR ACTIVITY THAT I$ INVOLVED IN THE

COUNTDOWN* LAUNCH, FLIGHT* OR RECOVERY OPERATIONS* OTHER THAN THOSE ELEMEI_T8 WHICH ARE A PART OF
THE SPACE VEHICLE ITSELFJ

1-43 REDLINE---A REDLINE VALUE IS A MAXIMUM AND/OR MINIMUM LIMIT _F A CRITICAL PARAMETER NECESSARY TO
IDENTIFY VEHICLE* SYSTEM* AND COMPONENT PERFORMANCE AND OPERATION, REDLINE VALUES WILL BE
ESTABLISHED SUCH THAT FURTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT COULD LEAD TO A FAILURE TO
ACCOMPLISH THE PRIMARY OBJECTIVES,

1-44 REDLINE FUNCTION---A REDLINE FUNCTION IS A PARAMETER THAT HAS BEEN IDENTIFIED TO MONITOR THE

FUNCTIONING OF A UNIT TO ENSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT IS ACCEPTABLE TO MEET
THE PRIMARY OBJECTIVES, REDLINE FUNCTIONS ARE MANDATORY,

1-45 MEASUREMENT---A MEASUREMENT IS A SPECIFIC DATA CHANNEL OF INSTRUMENTATION MONITORING A SINGLE

FUNCTION,

1-46 INSTRUMENTATION---IN&TRUMENTATION I_ THE E_UIPNENT THAT ACQUIRES, TRANSMITS AND MONITORS DATA
FOR PERFORMANCE EVALUATION OF SPACE vEHICLE AND OPERATIONAL SUPPORT ITEMS,

MISSION REV DATE SECTION GROUP PA_E
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-47 COUNTDOWN--- THE PERIOD OF TIME COMMENCING WITH START OF THE OFFICIAL COUNTDOWN CLOCK, DURING
THE INTERVAL OF TIME PRIOR TO THIS PERIODt TASK ACCOMPLISHMENT IS NOT STRICTLY TIME RELATED AND

A HOLD IS A MEANINGLESS TERM, THE OFFICIAL COUNTDOWN CLOCK STARTS AT THE BEGINNING OF LAUNCH

VEHICLE BATTERY INSTALLATION.

I-#8 PROCEED---CONTINUE IN ACCORDANCE wITH PRESCRIBED COUNTDOWN PROCEDURES,

-49 HOLD--- INTERRUPTION OR DELAY OF THE COUNTDOWN FOR ANY REASON_ SUCH AS UNFAVORABLE WEATHER_

REPAIR OF HAkDWAREt OR CORRECTION OF CONDITIONS UNSATISFACTORY FOR LAUNCH OR FLIGHT,

1-50 HOLD-POINT-'-A PREDETERMINED POINT WHERE THE COUNTDOWN MAY BE CONVENIENTLY INTERRUPTED,

1-51 SCRUB---THE LAUNCH IS TERMINATED TO BE RESCHEDULED,

1-52 RECYCLE---THE COUNTDUWN IS STOPPED AND RETURNED TO A DESIGNATED POINT OR A_ SPECIFIED IN THE
LAUNCH MISSION RULES,

1-53 TURNAROUND TIME---TURNAROUND TIME IS THE TOTAL TIME REQUIRED FROM A SCRUB TO THE NEXT SCHEDULED
LIFTOFF TIME (T-O) INCLUDING RECYLCE AND COUNTDOWN,

1-54 CUTOFF---THE AUTOMATIC OR MANUAL COMMAND TO STOP THE LAUNCH SEQUENCE AFTER INITIATION OF THE
°'AUTOMATIC LAUNCH SEQUENCE tt •

1-55 LIFTOFF---THE EVENT DETERMINED BY THE INSTRUMENTATION UNIT UMBILICAL DISCONNECT SIGNAL AND IS
THE POINT IN TIME WHEN PLUS TIME COMMENCES,

1-56 ABORT---MISSION TERMINATION BY UNSCHEDULED INTENTIONAL SEPARATION OF THE SPACECRAFT FROM THE

LAUNCH VEHICLE PRIOR TO ORBITAL INSERTIONI

1-57 EARLY MISSION TERMINATION--- UNSCHEDULED INTENTIONAL MISSION TERMINATION AT OR AFTER ORBITAL
INSERTION,

1-58 MISSION PERIOD TERMINATION (LUNAR LANDING MISSION}--- MISSION PERIOD TERMINATION OCCURS UPON THE
RELEASE OF THE FLIGHT CREW_ FLIGHT HARDWAREt OR RELEASE OF THE LUNAR SAMPLES TO APPROVED
PRINCIPLE INVESTIGATORS_ WHICH EVER OCCURS LATER.

MISSION REV DATE SECTION GROUP PAGE
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= GENERAL i

I-i 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

COUNTDOWN_ THE FLIGHT RHASEt AND RECOVERY OPERATIONS=

i-2 WHENEVER POSSIBLE_ THE CREW AND GROUND WILL VERIFY ALL MALFUNCTIONS* WHENEVER THERE IS A
CONFLICT BETWEEN 6PACECRAFT AND GROUND TELEMETRY READOUTS_ THE SPACECRAFT READOUTS ARE PRIME
(ASSUMING THE SPACECRAFT HAS ADEQUATE INSTRUMENTATION AND THAT APPLICABLE SPACECRAFT COCKPIT
READOUTS ARE OPERATIONAL)e

i-3 SPACECRAFT LAUNCH WILL NOT BE ATTEMPTED IF 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 OCCORSt THE FLIGHT DIRECTOR WILL DETERMINE THE
PRIORITY OF ACTIVITIES=

1-5 IN SOME INSTANCESt THE SPECIFIC MISSION RULES MAY D:VIATE FROM THE GENERAL GUIDELINES CONTAINED
IN PART I OR FROM THESE GENERAL RULES* THE SPECIFIC MISSION RuLE WILL APPLY IN ALL CASESJ AND
THE DEVIATIONS FROM THE GENERAL GUIDELINES WILL BE NOTED=

1-6 THE FLIGHT DIRECTOR MAYt AFTER ANALYSIS OF THE FLIGHTD CHOOSE TO TAKE ANY NECESSARY ACTION
REguIRED FOR THE SUCCESSFUL COMPLETION OF THE MISSION*

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

.

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

1-9 UNLESS STATED OTHERWlSEP MANDATORY AND HIGHLY DESIRABLE INSTRUMENTATION REQUIREMENTS ARE

SATISFIED BY EITHER ONBOARD OR PCM CAPABILITY,

MISSION REV DATE SECTION GROUP PAGE
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1-10 MANDATORY SPACE VEHICLE INSTRUMENTATION FOR THE PURPOSES OF FLIbHT MISSION RULES MuST BE IN
CONSONANCE WITH THE FOLLOWING CRITERIA--- (REFERENCE OMSF _ENERAL RULE Z-#2)6

A* REQUIRED TO INSURE FLIGHT CREW SAFETY,

B. REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORTS,

C. REQUIRED TO IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATIONI

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

THE MANDATORY INSTRUMENTATIO_ LISTINGS IN THIS DOCUMENT WILL BE CROSS-REFERENCED TO THE

APPROPRIATE MISSION RULE MEETING THE ABOVE CRITERIA,

1-11 THE CRITERION FOR CATEGORIZING INSTRUMENTATION AS HIGHLY DESIRABLE IN THE FLIGHT MISSION RULES
IS ANY INSTRUMENTATION REQUIRED FOR NORMAL SYSTEMS MANAGEMENT OR REQUIRED FOR FLIGHT CUNTROL

DECISIONS NOT IN THE MANDATORY CATEGORY,

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

1-13 THE LAUNCH OPERATIONS MANAGER WILL INFORM THE FLIGHT DIRECTOR WHEN THE SPACE VEHICLE HAS CLEARED
THE UMBILICAL TOWER BY STATING I'CLEAR TOWER°l OVER CHANNEL lll,

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

1-15 IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE MSFN AND THE S/Ct THE COMMAND PILOT WILL
ASSUME RESPONSIBILITY OF MISSION DIRECTION WITHIN THE FRAME WORK OF THE MISSION RULESI

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

SECTION 1 GENERAL RULES AND SOP'S

R ITEM

I DEFINITIONS '

1-24 ASAP---AS SOON AS PRACTICABLE II,E,, AS SOON AS POSSIBLE AND REASONABLE),

1-25 PTP---A PREFERRED TARGET POINT 1S A STRATEGICALLY LOCATED SET OF COORDINATES FOR wHICH THE
SPACECRAFT SHOULD BE TARGETED IF IT BECOMES NECESSARY TO LAND 0_ THAT REVOLUTION,

Z-26 ATP--- AN ''ALTERNATE TARGET POINT I' IS A STRATEGICALLY LOCATED SET OF COORDINATES CHOSEN TO
PROVIDE A SPACECRAFT TARGET POINT MIDWAY BETWEEN PTP_5*

1-27 NEXT BEST PTP---A PREFERRED TARGET POINT WHICH CAN BE REACHED BY THE SPACECRAFT WITHIN THE
CONSTRAINTS IMPOSED BY THE SPACECRAFT PROBLEM CAUSING AN EARLY MISSION TERMINATIO_ AND ALLOWING
THE BEST POSSIBLE REENTRY AND LANDING AREA CONDITIONS, THE MISSION WILL NOT PROCEED TO THE NEXT

PHASE UNLESS SPECIFICALLY NOTED,

1-28 REENTER ASAP---REENTER AS SOON A5 PRACTICABLE (I,E,_ AS SOON AS POSSIBLE AND REASONABLE),

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

1-30 CRITICAL MANEUVERS---

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

(B) ANY REUuIRED BURN WHERE THE uSE OF A DEGRADED SP5 Z5 PREFERABLE TO THE USE OF ANY AVAILABLE
ALTERNATIVE METHOD, THE MAI_EUVER5 TABULATED ON M* R, _-86 HAVING 5PS LIMITS OF tINONE I° OR
t_LOOSEO_ ARE GENERALLY CATEGOR_FD AS CRITICAL BURNS WITH THE DEGREE OF C_ITICALITY
INDICATED BY THE ENGINE LIMITS AND CREW ACTIONS SPECIFIED IN THAT TABLE,

1-31 NON-CRITICAL BURN--- A NON-CRITICAL BURN IS ANY OTHER BURN AND INCLUDES THOSE CHARACTERIZED BY
''TIGHT TM LIMITS IN M* R, 3-86, BECAUSE OF TRAJECTORY CONSIDERATIONS OR OTHER REASONS A

NON-CRITICAL BURN MAYt ONCE INITIATED, CHANGE CLASSIFICATION, ALSO SOME BURN5 CONSIDERED AS
NON-CRITICAL MAY BE RECLASSIFIED IF_ IN THE EXISTING MISSION SITUATIONt THE FLIGHT DIRECTOR

JUDGES IT°5 VALUE TO BE COMENBURATE WITH ANY INCREASED RISK,

1-32 EARLY STAGING---UNSCHEDULED BEPARATIoN OF THE S-XVB STAGE FROM THE S-II STAGE,
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SECTION i GENERAL RULES AND SOPl$

R ITEM

1-33 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 INSERTIONt OR IN THE EVENT OF DEGRADED SLV PERFORMANCE,

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

1-35 S-IVB SAFING---A PASSIVATION SEQUENCE IN WHICH S-IVB LOXt LH2p AND HIGH PRESSURE SPHERES ARE
DEPLETED,

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

1-3T FLIGHT PHASE---THE INTERVAL FROM LIFTOFF THROUGH SPLASHDOWN, FOR MISSION RULE PURPOSES THE
FLIGHT PHASE IS FURTHER SUBDIVIDED AS SHOWN BELOW---

A, LAUNCH PHASE---FROM LIFTOFF THROUGH INSERTIONCTB1THROUTH TB4),

B, EARTH ORBIT PHASE---FROM INSERTION THROUGH S-IVB CUTOFF FOR TRANTLUNAR INJECTION (TLI),

C, TDGE PHASE---FROM CSM/S-IVB SEPARATION THROUGH LM EJECTION FROM SLA,

D, TRANTLUNAR COAST PHASE---FROM S-IVB CUTOFF FOR TLI THROUGH LOll CUTOFF,

E, DOCKED PHASE---THE TIME INTERVALS DURING WHICH THE LM AND CSM ARE DOCKED,

F, LUNAR ORBIT PHASE--'FROM LOI CUTOFF TO UNDOCKING AND FROM REOOCK{NG TO TEl CUTOFF,

G, UNDOCKED PHASE---FROM UNDOCKING TO CSM CIRCULARIZATION,

H* PRE-PDI PHASE---FROM CIRCULARIZATION TO PDI,

I* POWERED DESCENT---THE TIME INTERVAL FROM THE INITIATION OF THE POI MANEUVER TO TOUCHDOWN,

i, PDI TO PDI + 5+30 - DURING THIS TIME PERIOD THE LM CAN ABORT THE POWERED
DESCENT AND GET INTO ORBIT USING THE OPT ONLY AND RETAIN THE DESCENT STAGE

AFTER INSERTION,

2, PDI . 5+30 TO HIGH GATE - THIS PERIOD ENOS WHEN THE MANEUVER IS MADE TO
VISUALLY AQUIRE THE LANDING _ITE,

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

4. LO GATE TO TOUCHDOWN---THE TIME iNTERVAL FROM CREw TAKEOVER {APPROXIMATELY
500 FT ALTITUDE) TO LANDING,

3. LUNAR STAY PHASE---THE TIME INTERVAL FROM TOUCHDOWN UNTIL LIFTOFFo

EVA---THE TIME INTERVAL FROM LM DEPRESSURIZATION UNTIL LM REPRESSURIZATION,

K, ASCENT PHASE---THE TIME INTERVAL FROM LIFTOFF TO LM INSERTION INTO LUNAR ORBIT,

L, RENDEZVOUS=-=THE TIME INTERVAL FROM INSERTION INTO LUNAR ORBIT AFTER ASCENT OR AFTER AN
ABORTED DESCENT UNTIL CSM/LM DOCKING,

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

N, ENTRY PHASE---FROM CM/SM SEPARATION TO SPLASHDOWN,
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SECTION 1 GENERAL RULES AND SOPHS

R ITEM:

Z-38 RECOVERY PHASE---THE TIME INTERVAL FROM SPLASHDOWN TO DELIVERY uF THE FLIGHT CREW AND SPACECRAFT
TO DESIGNATED LAND BASED I_STALLATIONS,

1-39 REENTRY DEFINITIONS---

A, AUTOMATIC---REENTRY CONTROLLED BY CMC WHICH OUTPUT5 BANK ANGLE COMMAND TO THE RCS,

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

CMC ENTRY PROGRAM OUTPUTS,

C, OPEN LOOP REEhTRY---REENTRY CONTROLLED BY THE CREW USING SPACECRAFT DISPLAYS AND FLY_N_---

I, BANK ANGLE (RR 0-90) AND RETRB (RL 0-90},

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

3, R_LLING REENTRY---MAINTAIN CONSTANT LB DEGREE5 PER SECOND ROLL RATE,

4, EMS RANGING---CONSTANT BANK ANGLE IS HELD TO IGt THEN THE RANGE TO GO
DISPLAY AND THE RANGE POTENTIAL LINES ARE COMPARED TO iHODULATE THE BANK

ANGLE, AT RETRB THE PRESENT BANK ANGLE IS REVERSED,

D, CONSTANT G ENTRY---CREW CONTROLS THE BANK ANGLE TO MAINTAIN A SPECIFIED G LEVEL,

E, EMS REbNTRY---CREW CONTROLS THE BANK ANGLE TO.MAINTAI_ A CONSTANT G UNTIL VELOCITY LESS
THAN 25t500 FPS, THE EMS IS THEN uSED TO CONTROL RANGE BY _ULLIN_ THE DIFFERENCE BETWEEN

THE RANGE TO 00 COUNTER AND THE RANGE POTENTIAL GUIDELINES, ALL MANEUVERS ARE OVERRIDDEN
AS NECESSARY TO PREVENT AN ONSET OR OFFSET VIOLATION,

1-40 OPERATIONAL FOOTPRINT--THE AREA THAT IS OPERATIONALLY ACCESSIBLE USING THE _+NtEMS_AND CONSTANT
46 ENTRY MODES AND ALLOWING FOR THEIR ASSOCIATED DISPERSIONS_ THE G+N PORTION IS AN AREA +/-?O

NM TO EITHER 51DE OF THE GROUND TRACK AND EXTENDING FROFi 915 NM FROM El TO 2000 NM FROM El, THE

EMS AREA 15 THE AREA FROM 61NM UPRANGE TO 9E NM DOWNRANGE AND ./-52 NM IN CROSSRANGE ABOUT THE
CONSTANT 4G TARGET POINTS, THE CONSTANT _G AREA IS THE AREA _I0 NM UPRANGE TO 140 NM DOWNRANGE
AND +/-27 NM CROSSRANGE ABOUT THE CONSTANT 4G TARGET POINTS,

1-41 ALTERNATE MISSION---ANY DEVIATION FROM THE NOMINAL MISSION TIMELINE WHERE FURTHER MISSION
OBJECTIVES ARE CONSIDERED BEFORE THE END OF THE MISSION,

I-#2 CONTINUE MIS510N---THE CONTINUE MISSION RULING FOR MALFUNCTIONS INDICATES THAT THE MISSION WILL
BE CONTINUED IN ACCORDANCE WITH PRESENT PLANS UNLESS OVERRIDING FACTORS ARE PRESENT WHICH WOULD

CAUSE SELECTION OF AN ALTERNATE CHOICE,

1-43 EVASIVE MANEUVER---uSE OF RESIDUAL S-IVB PROPELLANTS TO ACHIEVE THE FOLLOWING IN ORDER OF

PRIORITY---

I, A REDUCTION IN THE PROBABLITY OF S-IVB AND SPACECRAFT RECONTACT,

2, A REDUCTION IN THE PROBABILITY OF S-IVB EARTH IMPACT,

_, AN INCREASE IN THE PROBABILITY OF S-IVB LUNAR IMPACT,
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SECTION 1 GENERAL RULES AND SOP*S

R ITEM

1-4_ LUNAR ABORT MODES AFTER EARLY LOI SHUTOFF (REFERENCE RULE _-61 FOR ABORT MANEUVER DEFINITION)

A6 DPS

1, MODE-I--- 0 TO 725 FPS (APPROX LOI ION TO 1+39)

2, MODE-If--- 725 TO 1202 FPS (APPROX I+39 TO 2+41)

3, MODE-Ill--- 1202 TO COMPLETION (APPROX 2+41 TO C/O)

1-4_ SATURN L/V TIMEBASES---

TIME BASE DEFINITION NOMINAL INITIATE TIME

TBI LIFTOFF TO 8-IC INBOARD O+OO

ENGINE CUTOFF

TB2 S-IC INBOARD ENGINE 2+15
CUTOFF TO S-IC OUTBOARD

ENGINE CUTOFF (S-IC/S-II
STAGING)

TB_ S-IC OUTBOARD ENGINES 2+44
CUTOFF TO S-I| CUTOFF
(S-II/S-IVB STAGING)

TB4 S-If CUTOFF TO S-IVB 9+iB
FIRST BURN CUTOFF

TB5 S-IVB FIRST BURN CUTOFF 11+46
TO S-IVB RESTART
PREPARATIONS (RESTART
MINUS 9 I 3B II )

TB6 S-IVB RESTART MINUS 9' 3B '1 2+20+48
TO S-IVB SECOND
BURN CUTOFF

TB7 S-IVB SECOND CUTOFF 2.36+2_
, TO START OF S-IVB

EVASIVE MANEUVER
BURN

TB8 START OF EVASIVE BURN 4+14+22
TO END OF S-IVB/|U {BY GROUND CMD,)
LIFETIME,

RULE NUMBERS 1-4_ THROUGH
_-47 ARE RESERVED,
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SECTION Z GENERAL RULES AND SOPHS

R ITEM

t CRI'TERIA FOR TARGET POINT SELECTION t

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

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

1-49 LUNAR RETURN ENTRY RANGE PRIORITY--- THE RELATIVE ENTRY RANGE (4009000 FEET TO SPLASH) PRIORITY
IS AS FOLLOWS---

A* 1200 - 1400 NM (NOMINAL)

B, 1400 - 1800 NM {USED TO AVOID WEATHER vIoLATIONS IN PRIORITY A,)

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

RULE NUMBERS 1-50 THROUGH
1-55 ARE RESERVED.
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SECTION Z GENERAL RULES AND SOPHS

R ITEM

t PRELAUNCH RULES I

1-56 MANDATORY - THE COGNIZANT FLIGHT CONTROLLER WILL REQUEST A HOLD OR A CUTOFF FROM THE FLIGHT
DIRECTOR IN CASE OF A LOSS OR FAILURE OF A MANDATORY ITEM, PRIOR TO T-1 MINt FAILURES OF
MANDATORY ITEMS WILL BE CONFIRMED PRIOR TO REQUESTING A HOLD OR A CUTOFF, AFTER T-1 MINt CUTOFF
WILL BE REQUESTED FOR MANDATORY ITEMS WITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAINING= AT
T-20 SECt ALL MANDATORY ITEMS WILL REVERT TO HIGHLY DESIRABLE UNLE85 _PECIFICALLY DESIGNATED AS
MANDATORY TO L/O= REFERENCE THE LAUNCH MISSION RULES DOCUMENT FOR SPECIFIC PROCEOURES=

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

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

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

RULE NUMBERS 1-80 THROUGH
1-85 ARE RESERVED=
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SECTION 1 GENERAL RULES AND 5Opts

R ITEM

....... m........ .

o LAUNCH ABORTS t

1-66 ABORT REQUEST COMMANDS ARE COMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT
REQUEST LIGHT ON THE COMMAND PILOTIS PANEL, THE ItABORT LIGHT 01 AND A VOICE REPORT _°ABORT tl
OVER A/G ARE CONSIDERED TWO CUES FOR THE CREW TO TAkE THE NECESSARY ACTION TO ABORT THE MISSION,
THE GROUND WILL USE TWO INDEPENDENT CUES PRIOR TO TRANSMITTING OJABORT REOUEST= tt ADDITIONAL
CUES FOR THE CREW WILL COME FROM ONBOARD INDICATIONS,

1-67 ABORT ACTION CAN BE INITIATED ONLY BY THE CREW OR THE EDS.

1-68 WHENEVER POSSIBLE_ ALL ABORTS AND EARLY MISSION TERMINATIONS WILL BE TIMED FOR A WATER LANDINGt

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

1-70 THE FLIGHT DYNAMICS OFFICER WILL INITIATE THE ABORT REQUEST COMMAND DURING THE FLIGHT PHASE IF
THE SPACE VEHICLE EXCEEDS THE FLIGHT DYNAMICS ENVELOPE*

Z-71 THE BOOSTER SYSTEMS ENGINEER WILL INITIATE THE ABORT REUUEST COMMAND BASED UPON LAUNCH VEHICLE
TIME-CRITICAL SYSTEMS MALFUNCTIONS THAT WOULD NOT ALLOW A SAFE INSERTION OR CONTINUATION TO A
FLIGHT DYNAMICS LIMIT LINE,

1-72 THE ONLY KSC POSITION THAT WILL HAVE ABORT REQUEST CAPABILITY IS THE LAUNCH OPERATIONS MANAbERo
THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM
IS ARMED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOWER, PRIOR TO TRANSFER OF CONTROL TO THE FLIGHT DIRECTORt THE LAUNCH OPERATIONS MANAGER WILL
INITIATE THE ABORT REQUEST COMMAND FROM KSC BASED ON THE CRITERIA DEFINED IN THE LMRD= THESE
INCLUDE---

Ae MAJOR STRUCTURAL FAILURE OR EXPLOSIONo

Bo NEGATIVE VERTICAL mOT,ONe

C, UNCONTROLLABLE VEHICLE TILTING,

Do CATASTROPHIC FIRES PRIOR TO LIFTOFFo

1-73 THE RSO CAN SHUTDOWN THE SLV BY TRANSMITTING THE MFCO COMMAND WHICH ALSO LIGHTS THE ABORT
REQUEST LIGHT IN THE SPACECRAFT* THE MFCO WILL INITIATE AN AUTO'ABORT IF TRANSMITTED PRIOR TO
EDS DISABLE, THE MFCO COMMAND INITIATES A 4._ SEC TIMER ON THE GROUND (CAPE RSO CONSOLE ONLYt
BRSO INSERTS MANUAL TIME DELAYo) WHICH IN TURN ENABLES DESTRUCT CAPABILITY IF TRANGMITTEDo THE
RSO DESTRUCT COMMAND CAN THEN DESTROY THE SLVo THE RSO WILL ALWAYS SAFE THE S-IVB AFTER
TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF IF THE DESTRUCT COMMAND IS NOT TO BE TRANSMITTED=
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SECTION i GENERAL RULES AND SOP'S

R ITEM

1-74 THE RSO WILL SAFE THE S-IV, DESTRUCT SYSTEM AFTER CONFIRMATION OF S-IVB C/O FROM THE FLIGHT
DYNAMICS OFFICER. IF COMMUNICATIONS ARE LOST WITH THE FIDO, THE 5-1VB DESTRUCT sYSTEM WILL BE
SAFED BASED ON THE RSO'S VERIFICATION OF S-IVB CUTOFF. ONCE SAFED, THE 5-1VB DESTRUCT SYSTEM
CANNOT BE REINITIATED. IF THE RSO INITIATES MFCO, THE R50 WILL INITIATE 5AFINO AFTER

VERIFICATION OF S-IV, CUTOFF.

-75 EMERGENCY ENGINE SHUTDOWN METHODS,

'INITIATOR ' METHOD ' STAGE ' TIME FRAME '
....................................................
I.......... o----, I l......... ,
i i , , !

'ASTRONAUT ' CCW ON ' 5-1C, ' T + _0 SEC.TO S-IVB'
i ' THC ' S-If, ' CUTOFF '
' ' ' 5-1VB ' '
l , t l t

t lI.......... !......... ,........ "..........

'ASTRONAUT ' 5-11/ ' S-IT, ' T + 2-#3 TO 5%IVB '
' ' S-IVB ' 5-1VB ' CUTOFF '

, I L/V ' t ,
' _ STAGE ' I

' ' SWITCH ' ' ,

I I , I !

'RSO ' RF CMD i S-IC, ' T-O TO S-IVB '
. ' I_FCO) ' 5-11, ' CUTOFF t
! ' ' S-IVB ' '
i i i i ,
,--........... l......... t........ l...... ----!
, i i , i

'EDS ' 2 OF B ' S-IC ' T + 30 SEC TO EDS !
' ' vOTING o ' AUTO OFF AT T+ 2-00 t
I ' LOGIC ' ' MIN I
l I t , '

' ' ' ' NOTE---EDS WILL t
0 i , I INITIATE ABORT FROM I

' ' ' ' T-0 TO T + 30 SEC, t
. ' ' ' HOWEVER, 5-1C t
, , o ' ENGINES WILL HOT '
' ' ' ' BE SHUTDOWN '
! i l , i

1-76 THE AUTOMATIC ED5 (TWO ENGINE OUT AND OVERRATE AUTO-ABORT CAPABILITIES) WILL BE FLOWN CLOSED
LOOP UNTIL T . 02-00. DURING LAUNCH, MALFUNCTIONS AFFECTING EDS OPERATION WILL BE MANAGED AS
FOLLOWS---

THE EDS AuTO SWITCH WILL BE TURNED OFF WHENEVER ANY TWO CSM ENTRY BATTERIES ARE TIED TO THE SAME
MAIN BUS OR FOR CONFIRMED LOSS OF ANY CSM ENTRY BATTERY,
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SECTION 1 GENERAL RULES AND SOPIS

R ITEM

1-77 ABORT MODES---

MODE I BOUNDARY OF APPLICATION

1A LES ABORT ENABLE (APPROX* T-45
MIN) TO GET _2 SEC, (10 K FEET)

1B GET 42 5EC TO 100K FEET ALTITUDE
(GET APPROX. Z + 50)

1C 100K FEET ALTITUDE TO TOWER
JETTISON (GET APPROX. 3 + 07)

1-78 MODE II BOUNDARY OF APPLICATION PROCEDURE5

TOWER JETTISON (GET APPROX. 3 + 07)
UNTIL FULL LIFT 5PLASHPOINT IS 3200
NM DOWNRANGE (GET APPROX, 10+13)

A, MCC PROVIDES

I. GET OF _OOK
2, PITCH AT ,05G
_. GET DROGUE

B. ENTRY IS FULL LIFT

MISSION REV DATE SECTION GROUP PAGE
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R ITE_

1-79 MODE Ill BOUNDARY OF APPLICATION PROCEDURES

BETWEEN FULL LIFT SPLASH POINT

=3200 NM AND INSERTION.
A, MCC PROVIDES---

i* GETI AT S'IVB CUTOFF PLUS 2-05
2, DELTA V FOR 335Q NM SPLASH POINT
3e BURN DURATION

4. GET OF 30OK
5* PITCH AT .OSG
8. GET DROGUE

B. MANEUVER IS SCS AUTO.

C, ENTRY IS ROLL LEFT 55 DLGREES*

NOTE

MODE Ill ttNO BURN tt WILL BE
CALLED IF THE ROLL LEFT 55 DEG.

ENTRY RANGE IS LESS THAN 3950 NM,

_=80 MODE IV BOUNDARY OF APPLICATION PROCEDURES

CONTINGENCY ORBIT INSERTION

CAPABILITY TO INSERTION {BASED
ON COl LINE ON GAMMA VS V PLOT
FOR NEAR NOMINAL ALTITUDE) A, MCC PKOVIDES---

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

GREATER THAN OR EQUAL TO 75 NM
3, BUR_.DU_ATIUN
#. PITCH AT GETI

Be MANEUVER I5 5CS AUTO

Z-8Z MODE BOUNDARY OF APPLICATION PROCEDURES

APOGEE KICK PRE-APOGEE CUTOFFt OUTSIDE THE COl
BOUNDARY_ CORRECTABLE TO SAFE
ORBITAL CONDITIONS BY A MANEUVER AT Ao MCC PROVIDES---
APOGEE.

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

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

Bo MANEUVER IS SC5 AUTO

RULES 1-82 THROUGH
1-86 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO I#:FNL ZZ/l/70 GENERAL PRELAUNCH
RULE5 AND SOPtS RULES Z-12



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 1 GENERAL RULES AND SOPHS

R ITEM

.............. ..----_.m

O CREW ABORT LIMITS t

1-87 MAX Q REGION PROCEDURE8

A, (00-50 TO 02-00) ABORT MOOE _ (ACTION ONLY AFTER BOTH HAVE
AOA GREATER THAN OR E_UAL TO lO0 PCT AND ROLLt RE_CHED THRESHOLD,)
PITCH_ OR YAW

ERROR GREATER THAN OR EQUAL TO 5 DEGREES
(NOT APPLICABLE TO ANY ENGINE OUT
PRIOR TO 50 SEC.)

1-88 RATES AND ATTITUDE PROCEDURES

A, PITCH AND YAW ABORT MODE I

i, L/O TO 2 MIN - _ ABORT MOD_ Io MODE lip MODE 111P OR
DEG/SEC MODE IV

2, 2 MIN TO S-]VB CUTOFF
- 9 DEG/BEC

3, YAW ERROR GREATER THAN #5 DEGo

B, ROLL
Eo L/O TO S-IVB CUTOFF - 20 DEG/SEC ABORT MODE ZP MODE lit MODE lilt OR

_LODE IV

1-89 ED5 AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION OF TwO ENGINES OUT AUTO AND LV RATES AT
; 2-00 MIN)

BOUNDARY OF APPLICATION

A, RATES
PITCH AND YAW too +/- ,5 DEG/SEC
ROLL 20,0 +/- ,5 DEG/SEC

Be ANY TWO ENGINES OUT

Co GM TO IU BREAKUP

1-90 S-IVB TANK PRESSURE LIMITS

Ao BULKHEAD DELTA P (FIRST SIVB C/O TO S/C L/V 5EP)
FUEL GREATER THAN OXID = 26 PSID
OXID GREATER THAN FUEL = _b PSID

B, LOX TANK PRESS GREATER THAN OR EQUAL TO 50 PSIA (L/O TO S/C L/V SEP)

1-91 ENGINE FAILURES PROCEDURES

LOSS OF 3 OR MORE S-II ENGINES ABORT MODE 19 OR MODE lZ

PRIOR TO SmIVB TO COl CAPABILITY

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION2 FLIGHTOPERATIONSRULES
R ITEM

t GENERAL I

2-I PRELAUNCH

A, LAUNCH AZIMUTH LIMITATIONS RESTRICT LAUNCHES TO OCCUR BETWEEN 72 DEG, AND 96 DIG,

B, THE FLIGHT DIRECTOR WILL EVALUATE WIND SIMULATIONS ALONG THE MODE 1 (TOWER) ABORT TRACK
PRIOR TO THE START OF CRITICAL COUNTDOWN ACTIVITIES AND WILL ADVISE THE LAUNCH DIRECTOR OF
ANY PREDICTED PERIODS OF LAND LANDING, IF THE FLIGHT DIRECTOR IS UNABLE TO PROVIDE THIS
EVALUATIONt A LAND LANDING WILL BE ASSUMED AND THE SPACECRAFT WIND CUNSTRAINT_ FUR LAND
IPtS WILL BE APPLIED, THESE CONSTRAINTS {REF LMRD) REQUIRE THAT THE SPACECRAFT NOT BE
LAUNCHED OR REMAIN IN A TOWER ABORT MODE IF A TOWER ABORT WOULD RESULT IN A LAND LANDING
WITH A HORIZONTAL VELOCITY COMPONENT OF GREATER THAN 5# FEET PER SECOND AT IMPACT, IN ALL
CASESt THE LAUNCH DIRECTOR WILL BE PRIME FOR CALLING HOLDS FOR LAND LANDING LAUNCH WIND
VIOLATIONS,

C, THE LAUNCH WILL NOT BE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION CAPABILITY IS
COMPROMISED, |REFERENCE SECTION # - GROUND INSTRUMENTATION REQUIREMENTS,) CONTINUOUS VOICED
TELEMETRYt AND TRACKING COVERAGE FOR THE SPACECRAFT IS REQUIRED FROM LIFTOFF THROUGH
INSERTION PLUS 80 SEC, CONTINUOUS TELEMETRY COVERAGE IS REQUIRED FROM THE SLV FROM LIFTOFF
THROUGH INSERTION PLUS 80 SEC, COMMAND IS HIGHLY DESIRABLE FOR BOTH VEHICLES,

2-2 LAUNCH

IT IS PREFERABLE TU GO INTO ORBIT AND REENTER INTO THE WEST ATLANTIC RATHER THAN PERFORM A

LAUNCH ABORT, THEREFOREt THE LAUNCH WILL BE CONTINUED AS LONG AS THE CREW CONDITION IS
SATISFACTORY_ NO S/C OR SLV PROBLEMS EXIST WHICH JEOPARDIZE CREW SAFETYP AND SUFFICIENT
CONSUMABLES_ COOLANT_ AND ELECTRICAL ENERGY REMAIN FOR AT LEAST ONE REVOLUTION PLUS ENTRY,

MISSION _EV DATE SECTION GROUP PAGE
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R ITEM

2-3 EARTH ORBIT

A. ENTRY WILL BE MADE AT THE NEXT BEST PTP WHEN ONE MORE ¢SM FAILURE _ILL
RLSULT IN AN ASAP ENTRY OR UNCONTROLLABLE CONDITIONS,

B. ADEQUATE CONSUMABLES WILL BE MAINTAINED FOR E_TRY IN THE NEXT PTP_ MAKING

ALLOWANCES FOR SETUP AND ENTRYe

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

E* TWO METHODS OF DEORBIT ARE REQUIRED,

2, IF A SUBSEQUENT SINGLE FAILURE WOULD PRECLUDE DEORBIT BY EITHER METHOD REMAININOo

THE CSM WILL DEORBIT,

3, SPS IS THE PRIME METHOD OF DEQRBIT AND SUFFICIEi_T DELTA V WILL BE RESERVED FOR
THIS MANEUVER,

4, SM-RCS (4 QUAD) AND SM-CM/RCS HYBRID WILL BE CONSIDERED A5 INDEPENDENT DEURbIT
METHODS AS LONG AS INDIVIDUAL SM-RCS _UAD AND ONCS INTEGRITY IS MAINTAINED AND
SUFFICIENT RCS PROPELLANT IS AVAILABLE,

5, THE LM PROPULSION SYSTEM {DPS OR RGS) MAY BE USED TO PLACE THE CSM IN AN ORBIT
(HP GREATER THAN OR EQUAL TO BO NM) FROM WHICH A SM-RCS OR SM-CM/RCS HYBRID

DEORBIT CAN BE CONDUCTED,

b, UTILIZATION OF BACKUP DBORBIT METHODS WILL BE BASED ON THE FOLLOWING
PRiORiTIES---

CA) SM-RCS

(B) LM PROP PLUS SM-RCS

(C) SM-CM/RC_ HYBRID

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

RULE NUMBERS 2-4 THROUGH
2-10 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE
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SECTION 2 FLIGHT OPERATIONS RULES

R ITEM

2-ii TRANSLUNAR INJECTION

A. THE TLI WILL BE GO IF THE S/C AND L/V SATISFY THE FOLLOWING CRITERIA---

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

(A) A CATASTROPHIC HAZARDJ

(B) ACHIEVEMENT OF AN S-IVB ENGINE BURN WITH EXPECTED CUTOFF OR SHUTDOWN CONDITIONS
DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR LANDING MISSION. IN APPLYING THIS
CRITERIA TO SPECIFIC MISSION RULES_ A NO GO RECOMMENDATION WILL BE REQUIRED IF

INSUFFICIENT S-IvB CONSUMABLES ARE AVAILABLE TO ACHIEV_ A LUNAR LANDING
MISSION.

2. THE CSM HAS TOTAL SYSTEMS CAPABILITY WITH REDUNDANCY. REDUNDANCY
VERIFICATION IS SUBJECT TO THE NUMBER AND TYPE OF REDUNDANT COMPONENT CHECKS

WHICH CAN BE PERFORMED IN EARTH ORBIT.

B, THE TLI MANEuvER WILL BE DELAYED UNTIL THE SECOND OPPORTUNITY FOR SUSPECTED FAILURE OF A

CRITICAL SYSTEM (PRIME OR BACKUP) (MANEUVER_ LIFE SUPPORTI COOLING_ POwERt SEQuENTIAL_
COMMUNICATIONS) WHICH REQUIRES TIME FOR EVALUATION,

2-12 TRANSPOSITIONt DOCKING AND EJECTION {TDGE)

A, THE NORMAL MINIMUM CABIN PRESSURE REDLINE OF 4,0 PSIA FOR TUNNEL/LM PRESSURIZATION
SEQUENCES MAY BE WAIVED DURING TD&E, FOR TUNNEL OR LM LEAKS WHICH PREVENT NORMAL
PRESSURIZATIONo THE CM WILL BE DEPRESSURIZED AS REQUIRED FOR HATCH REMOVAL AND UMBILICAL
HOOKLIP.

B. IF NORMAL LM EJECTION IS NOT SUCCESSFULt NO ATTEMPT WILL BE MADE TO MAN THE LM AND
''STAGE It TO RECOVER THE ASCENT STAGE,

MISSION REV DATE SECTION GROUP PAGE
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2-13 TRANSLUNAR COAST

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

B. TRANSLUNAR COAST WILL BE TERMINATED IF ADEQUATE CONSUMABLES (CSM AND/OR LM) ARE NOT

AVAILABLE FOR A CIRCUMLUNAR EARTH RETURN + L2 HRSt AND A TLC DIRECT ABORT PROVIDES AN
EARLIER LANDING TIME,

C, THE CREW WILL MAN THE L_ FOR BACKUP COMMUNICATIONS IF CSM COMMUNICATIOI4S ARE LOST WITH THE
MSFN, IF CSM COMMUNICATIONS CANNOT BE MAINTAINED_ A LUNAR ORBIT MISSION WILL NOT BE FLOWN,

D, A HYBRID TRAJECTORY WILL NOT BE FLOWN UNLESS THE CSM SYSTEMS MELT THE col CRITERIA, FOR A
CSM SOLO _ISSION, RCS CAPABILITY TO RETURN TO A FREE RETURN TRAJECTORY IS REQUIRED,

E. TRANSLUNAR MIDCOURSE CORRECTIONS RESULTING 1N A HYBRID TRAJECTORY WILL BE DESIGNED TO MEET

LOI TARGETING CONSTRAI_ITS WHILE RESERVING A CAPABILITY TO PERFORM A RETURN TO EARTH
MANEUVER WITH THE OPS ENGINE AS LATE AS 2 HRS AFTER PERILUNE ON THE CIRCUMLUNAR TRAJECTORY.

2-14 LUNAR ORBIT INSERTION

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

A, FULL CRITICAL SYSTEMS REDUNDANCY,

B, ADEQUATE CONSUMABLES FOR MINIMUM LUNAR ORBIT OPERATIONS wITH CAPABILITY TO SUSTAIN A TANK
LOSS AhD RETURN TO EARTH WITH Ak AVERAGE POWER LEVEL" OF 40 AMPS,

C, SPS PROPELLANT RESERVE CAPABILITY FOR TEl AND TRANSEARTH MCCIS.

D, RCS PROPELLANT RESERVE TO ACCOMPLISH TEl CONTROL, rRANSEARTH MCC CUNTRULp PTCP AND MINIMUM
LUNAR ORBIT OPERATIONS,

E, A DPS LOI WILL BE PERFORMED IF REQUIRLD TO ACCOMPLISH A LUNAR ORBIT MIS$1ON,

2-15 LUNAR ORBIT

A. LOI DISPERSIONS

i, IF A STABLE ORBIT HAS NOT BEEN ACHIEVED, A DP5 2 HOUR ABORT WILL BE EXECUTED
FOLLOWED BY A SUBSEQUENT DPS (OR APS) MANEUVER IF REQUIRED.

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

B, DESIGNED REDUNDANT CAPABILITY MUST BE _AINTAINED IN ALL CSM SYSTEMs CRITICAL FOR TEl AND
LIFE SUPPORT,

C, SUFFICIENT CONSUMABLES MuST REMAIN TO COMPLETE THE NEXT MISSION PHASE wITH CAPABILITY TO
SUSTAIN A TANK LOSS AT ANY POINT DURING THE PHASE AND RETURN TO EARTH wITH AN AVERAGE POWER
LEVEL OF 40 AMP5*

D, THE CSM MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FOR THE TEl MANEUVERS AND TRANSEARTH
MCC'S,

E, THE CSM MUST MAINTAIN RCS PROPELLANT RESERVE TO ACCOMPLISH TEl CONTROL, TRANSEARTH MCC
CONTROLt PTCP AND MINIMAL TRANSEARTH OPERATIONS,

F. IF NORMAL MISSION OPERATIONS ARE INH|BITED, THE DPS WILL BE USED FOR TEl WHEN THERE Is A
CHOICE BETWEEN THE OP5 AND SPS,

2-16 INTRAVEHICULAR TRANSFER

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

MISSION {EV )ATE iECTION GROUP PAGE
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R ITEM

2-17 DOCKED LM OPERATION

FOR AN IMPENDING HAZARDOUS SITUATION RESULTING FROM A DESCENT STAGE PROBLEM9 THE STAGE W_LL 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

Z-21 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 DOCKING, THE LM CAPABILITY
TO REDOCK MUST STILL EXIST IF THE LN IS REQUIRED TO STAGE,

B, EVT CAPABILITY IS REQUIRED FOR MANNED UNDOCKING,

C, CREWMEN WILL BE SUITED DURING UNDOCKING AND DOCKING,

D, VHF COMMUNICATIONS IS MANDATORY FOR SEPARATION,

2-22 CSM LUNAR ORBIT UNDOCKED

A, UNDOCKING TO PDI

IQ LUSS OF REDUNDANT CAPABILITY IN CRITICAL SYSTEMS WILL BE CAUSE TU TERMINATE
THE MISSION AND PERFORM TEl ASAP,

2, LOSS OF CSM RESCUE CAPABILITY WILL BE CAUSE FOR TERMINATIN_ THE MISSION AND

PERFORMING A LM ACTIVE RDZ ASAP,

B, 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,

C, LUNAR STAY

FAILURE TO MAINFAIN REDUNDANT CAPABILITY IN SYSTEM5 REQUIRED FOR TEl OR L_FE SUPPORT WILL
BE CAUSE FOR TERMINATION OF LUNAR STAY,

2-23 RESERVED

:2-24 LM-PDI

FOR PDI, THE LM Must MEET THE LUNAR STAY WITH EVA CRITERIAo HAVE THE CAPABILITY TO LANDt ASCENDo
RENDEZVOUS AND DOCK WITHOUT VIOLATING ANY SPECIFIC MISSION RULES OR REDLINES=

MISSION REV DATE SECTION GROUP PAGE
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2-25 LM-POWERED DESCENT

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

Ae EARLY IN POWERED DESCENT WHEN DPS-TO=ORBIT CAPABILITY IS AVAILABLEt IT IS PMEFERA_LE TO
ABORT IN FLIGHT THAN TO CONTINUE DESCENT, REDUNDANT CAPABILITY OF CRITICAL LM SYSTEFIS I$

REUuIRED TO CONTINUE POWERED DESCENT DURING THIS PERIOD, HUWEVE_ FOR FAILURES EFFECTING
VEHICLE LIFETIME (CONSUMABLES_ COOLANT} CONSIDERATION WILL BE GIVEN TO CONTINUING PuWERED
DESCENT TO PDI + 6+30 IN ORDER TO ACHEIVE A SHORTER RENDE£VOUS.

B, DURING THE REMAINDER OF POWERED DESCE_IT_ IT IS PREFERABLE TO LAf_D AND LAUNCH FROM THE LUNAR
SURFACE THAN TO ABORT. ONLY THOSE SYSTEMS FAILURES OR TRENDS THAT INDICATE IMPENDING LOSS

OF THE CAPABILITY TO LAND_ ASCEND AND ACHIEVE A SAFE ORBIT FRUK THE LUNAR SURFACEr OR
IMPENDING LOSS OF LIFE SUPPORT CAPABILITY WILL BE CAUSE FO_ ABORT DURING THIS PERIOD.

2-26 LM-LUNAR STAY

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

B. LOS_ OF REDUNDANT CAPABILITY _N CRITICAL LM SYSTEMS IS CAUSE FOR ABORT AT THE NEXT BEST

OPPORTUNITY.

2-27 EVA

A, FOR THE NOMINAL {TWO-MAN) EVA_ TOTAL EMU LIFE SUPPURT SYSTEMS CAPABILITYt EVA TO EVA DUPLEX

VOICE_ EVA TO MSFN VOICE FROM ONE CREWMANt AND CRITICAL INSTRUMENTATION FOR BOTH ASTRONAUTS

ARE REQUIRED,

B. ALL PLANNED EVA'S WILL INCLUDE A 30-MINUTE POST-EVA RESERVE ON EMU CONSUMABLES.

C, ALL EVA EXCURSIONS WILL BE LIMITED TO A MAXIMUM BSLS$ OPERATIONAL RADIUS OF 3KM AND A
MAXIMUM OPS OPERATIONAL RADIUS OF IKMo 500 BTUtS ARE CONSIDERED THE MAXIMUM ACCEPTABLE CREW
HEAT _TORAGE.

D. BOTH EVA CREWMEN WILL NOT REMAIN OUTSIDE OF MSFN COMM COVERAGE FOR A PERIOD EXCEEDING 5
MIN,

E, FOR THE TWO-MAN EVA_ THE CDR WILL ALWAYS EGRESS FIRST AND INGRESS LAST UNLESS THE CDR HAS

INITIATED AN OPS PURGE. THIS WILL INSURE THAT THE CDR IS IN THE LEFT PILOT POSITION SHOULD
ASCENT BE REQUIRED WITHOUT AN OPPORTUNITY TO DOFF THE EMUIS=

F, THE LM WILL NOT BE PREssURIZED WITH A CREWMAN ON THE SURFACE,

Go A VACUUM TRANSFER WILL ONLY BE ATTEMPTED IN AN EMERGENCY,

H. IF FAILURES PRECLUDE THE INITIATION OR CONTINUATION OF A TWO-MAN EVAt A ONE-MAN EVA WILL BE
INITIATED, ONE MAN EVANS WILL BE LIMITED TO AN OPERATIONAL RADIUS OF LO00 FEET FROM THE

LMo THE PRIMARY OBJECTIVE WILL BE ALSEP DEPLOYMENT WITH ADDITIONAL OBJECTIVES IDENTIFIED
IN REAL-TIME,

1, BOTH PLSSIS AND OPSIS WILL BE RETAINED uNTIL TWO LIFE SUPPORT uNITS 12 OPS_ 2 PLSSt OR
PLS$ + i OPS) HAVE BEEN VERIFIED TO HAVE SUFFICIENT _ONSUMABLES TO SUPPORT CEVT,

J, THE ACTIVATION OF THE ORS 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 LM, ACTIVATION OF THE OPS IN HIGH OR LOW PURGE MODE WILL REUUIRE

IMMEDIATE RETURN TO THE LM.

K, THE AMOUNT OF SCIENTIFIC EUUIPMENT G PAYLOAD TAKEN INTO THE ASCENT STA_E WILL BE LIMITED SO
AS NOT TO REQUIRE A DEPRESSURIZATION TO JETTISON EXCESS WEIGHT PRIOR TO ASCENT.

L, 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.
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2-28 ASCENT

IN THE EVENT OF PROCEDURAL kRRORS OR SYSTEMS PROBLEMS WHICH RESULT IN LOSS OF SOME CAPABILITY
USED FOR ASCENT OR FOR RENDEZVOUS AND WHICH CAN BE CORRECTFD IN ONE REV, IT IS BETTER TO DELAY

ASCENT FOR ONE REV AND CORRECT THE SITUATION THAN IT IS TO LIFT OFF ON TIME,

2-29 RENDEZVOUS

A, SELECTION OF THE ACTIVE VEHICLE FOR RENDEZVOUS AND DOCKING WILL BE DETERMINED BY THE FLIGHT

DIRECTOR AND THE FLIGHT CREW BASED UPON CONSUMABLES AND SYSTEMS PERFORMANCE. THE TOTAL LM
CAPABILITY WILL BE DEDICATED TO ACCOMPLISHING THE RENDEZVOUS,

B. 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 STEERING. FOR ANY OTHER CASE9
THE LONG RNDZ (CSIt CDH) PROFILE WILL BE EXECUTED.

2-30 RETENTION OF THE LN ASC STAGE

CONSIDERATION WILL BE GIVEN TO RETAINING THE ASG STAGE TO PROVIDE REDUNDANT CAPABILITY AFTER C_M
SYSTEM FAILURES, THE DELTA VELOCITY RESERVED FOR WEATHER AVOIDANCE MAY BE TRADED- OFF TO

ACCOMPLISH A FASTER EARTH RETURN TIME

2-31 TRANSEARTH COAST

A. THE STEEP TARGET LINE WILL BE USED FOR ALL MCC_S EXCEPT WHEN BOTH THE VELOCITY AT ENTRY
INTERFACE IS LESS THAN 31P00O FPS AND THE GGN IS GO - THEN THE SHALLOW TARGET LINE WILL BE
USED,

B. MCCIS MAY BE USED FOR LANDING AREA CONTROL PRIOR TO ENTRY INTERFACE MINUS 24 HOURS FOR
RECOVERY ACCESS VIOLATIDNSt UNACCEPTABLE WEATHERt OR LAND MASSES IN ANY PART OF THE
OPERATIONAL FOOTPRINT.

C. IF THE FLIGHTPATH ANGLE IS OUTSIDE THE ENTRY CORRIDORt AN MCC WIL_ BE EXECUTED AS SOON A_
PRACTICAL.

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

2-32 ALTERNATE MISSION

A, E,O.

I, CSM ONLY - APPROXIMATE 100 NM E,O, PHOTOGRAPHYP SPS INCLINATION CHANGE_ SPS

MNVR TO LOWER APOGEE IF REQUIRED.

2. CSM/LM - LM SYSTEMS POWER UP AND DPS MNVR TO LOWER APOGEE IF REQUIREDt
APPROXIMATE 100 NM E,O. PHOTOGRAPHY MISSIONt INCLINATION CHANGE,

B. L,O.

E. CSM ONLY - LUNAR ORBIT PHOTOGRAPHY, REMAIN WITHIN RCS CAPABILITY TO RETURN

TO A FREE RETURN TRAJ,

2. CSM/LM (NO LANDING CAPABILITY) - LM SYSTEMS POWER UPt LO PHOTOGRAPHY_ PC
MANEUVER,

C, IN ANY ALTERNATE MISSION WITHIN THE CONSTRAINTS OF PROPELLANT REMAINING AND OTHER
OPERATIONAL CONSIDERATIONS SUCH AS CREW SAFETY AND SYSTEMS LIFETIMEt THE COMBINED LM
ASC/DES STAGES WILL BE DISPOSED OF IN THE FOLLOWING ORDER OF DESCENDING PRIORITY---

i, LUNAR IMPACT

2, OCEAN IMPACT

3. LUNAR ORBIT
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THIS SECTION I5 A SUMMARY OF THE DATA PRIORITY GUIDELINES BY MISSION PHASEP SLV RULES BY MISSION
PHASE€ AND SYSTEMS GO/NO-GO CRITERIA ON CHARTS BY MISSION PHASE.

THE SUMMARY RULES PLUS THE CHART ARE REQUIRED 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 PDI IGNITION REWUIRE THAT THE VEHICLES

MEET THE LUNAR STAY WITH EVA CRITERIA AND HAVE THE CAPABILITY TO LAND_ ASCEND_ RENDEZVOUSt AND
DOCK,

i LAUNCH PHASE t

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

A, SLV

S-II GIMBAL ACTUATOR HARDOVER INBOARD PRIOR TO S-IVB TO COl CAPABILITY

VIOLATION OF AUTO/MANUAL EDS LIMITS

S-II ENGINE FAILURES (TIME DEPENDENT)

FAILURE OF SECOND PLANE SEPARATION

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

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

S-IVB LOX TANK PRESS GREATER THAN 50 PSI BEFORE TWR JETT

B, CSM

1, ENVIRONMENTAL

LOSS OF CABIN AND SUIT PRESSURE

LOSS OF CABIN PRESSURE AND SUIT CIRCULATION

FIRE/SMOKE IN CM

LOSS OF CABIN PRESSURE AND 02 MANIFOLD LEAK

2. ELECTRICAL

THE FOLLOWING POWER SOURCES ARE REQUIRED TO CONTINUE LAUNCH

-- 1 F/C OR AUX BATT PLUS 1 ENTRY BATT9 OR

3 ENTRY BATTS

UNCONTROLLABLE SHORTED MAIN BUS

LOSS OF BOTH AC BUSES DURING MODE I OR MODE II

3e PROPULSION

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

C, VIOLATION OF TRAJECTORY LIMIT LINES

D= TEAM DISCRETION WILL BE USED FOR---

i. SUIT/CABIN CONTAMINATION

2o MEDICAL PROBLEMS
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3-2 THE S-IVB EARLY STAGING WILL BE USED AFTER tIS-IVB TO COl It CAPABILITY FOR THE FOLLOWING ---

S-IX GIMBAL ACTUATOR INBOARD HARDOVER

S-If ENGINE FAILURES (TIME DEPENDENT)

S-IVB COLD HE SHUTOFF VALVE(S) FAILS OPEN (AFTER TWR JETT)

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

SATURN GUIDANCE REFERENCE FAILURE

RULE NUMBERS 3-4 THROUGH
3-10 ARE RESERVED*
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' EARTH ORBIT i
.... .__-. ..... .

3mll CSM SEPARATION FROM THE S-I, VB (WITHOUT LM EXTRACTION) WILL BE PERFORMED EARLY FOR THE FOLLOWING
SLV CONDITIONS {CONSIDERATION WILL BE GIVEN TO EXTRACTING THE LM LATER IF THE CONDITION CAN BE
CORRECTED)

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

*SmIVB LOX TANK PRESS IS GREATER THAN 50 PSI

LOSS OF ATTITUDE CONTROL DURING TB5

*SmIVB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS

*START BOTTLE GREATER THAN 1800 PSIA

*PERFORM SPS MANEUVER TO A SAFE DISTANCE

3-12 CSM SEPARATION FROM THE S-IVB (WITH LM EXTRACTION) WILL BE PERFORMED FOR -mm

A. SmlVB NO-GO FOR TL1

Bo CSM NO-GO FOR TLI BUT GO FOR EARTH ORBIT MISSION

3-13 TLI WILL BE INHIBITED FOR m--

INSUFFICIENT PROPELLANT REMAINS FOR ACHIEVING A IoEK NM APOGEE ELLIPSE

SmIVB ENGINE MAIN LOX VALVE FAILS TO CLOSE AT CUTOFF

LOSS OF ATTITUDE CONTROL

CONFIRMED ACTUATOR HARDOVER

LOSS OF ENGINE HYDRAULIC FLUID

MISALIGNMENT RATE BETWEEN THE IU AND IMU IS OUTSIDE LIMITS

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

UNACCEPTABLE DIFFERENCE BETWEEN MSFN AND IU ORBITAL DECISION PARAMETERS
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L
3-14 TLI WILL BE TERMINATED FOR ---

A, PITCH OR YAW BODY RATES GREATER THAN t0 DEG,/SEC

B, ROLL BODY RATE GREATER THAN 20 DEG/SEC

Ce PITCH OR YAW ATTITUDE DEVIATIONS FROM NOMINAL PROFILES EXCEED 45 DEG,

D, OVERBURN OF 6 SECS AND Vl (PGNS) EQUALS Vl (PAD)

3-15 TLI WILL BE PERFORMED---

A, A SATURN GUIDANCE REFERENCE FAILURE BY CSM TAKEOVER IN EARTH ORBIT OR DURING TLI, TLI WILL
BE PERFORMED BY MANUAL CONTROL AND CUTOFF TECHNIQUES,

B, SATURN ACCELEROMETER FAILURE_ USING IU COMPUTER CONTROL WITH A MANUAL CUTOFF BASED ON TOTAL
INERTIAL VELOCITY FROM THE CMC,

3-16 CSM SEPERATION (WITH 24 5EC RCS ASAP) FROM THE SIVB WILL BE DONE FOR THE FOLLOWING LOSSES OF
SIVB ATTITUDE CONTROL,

Ao SIVB ATTITUDE RATES GREATER THAN OR EQUAL TO 5 DEG/SEC,

B, SIVB YAW ATTITUDE GREATER THAN 45 DEG,

RULES 3-E7 THROUGH 3-20
ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 3 MISSION RULE SUMMARY

R ITEM

' TD&E '

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

A, PILOTS EVALUATION OF RATES AND ATTITUDES_ AND SLA CONFIGURATION NOT ACCEPTABLE,

B, Tile SLV IS NO-GO FOR---

I* VIOLATION OF S-IVB BULKHEAD DELTA P LIMITS

2, LOX TANK PRESSURE GREATER THAN 50 PSI

3-22 THE FOLLOWING ACTIONS WILL BE TAKEN FOR LOSS OF SATURN ATTITUDE CONTROL CAPABILITY---

A, TLI CUTOFF TO 'BSE ACTION 'CREW ACTION
S/C _EPARATION I
FROM BOOSTER t_, RECOMMEND SPACECRAFT tTAKEOVER CONTROL OF SATURN,

o GUIDANCE TAKE OVER t

°2, IF SPACECRAFT tl, IF SUCCESSFULt MANEUVER TO SEPARATION
SEPARATION OCCURS o ATTITUDE AND _EPARATE, CREW DISCRETION

i BEFORE 15 MINUTES, o FOR DOCKING AND LM EXTRACTION,
o COMMAND TDGE MANEUVER _ EVASIVE MANEUVER WILL BE ACCOMPLISHED BY

t INHIBIT, * S/C,

t3, DO NOT COMMAND YAW t2o IF UNSUCCESSFUL - SEPARATE FROM BOOSTER
MANEUVER OR EVASIVE _ IMMEDIATELY, CREW DISCRETION FOR

I BURN INITIATE (TB8 I DOCKING AND LM EJECTION, EVASIVE

' INITIATE), I MANEUVER WILL BE ACCOMPLISHED BY S/C,

I#, COMMAND NON-PROPULSIVE I
I S-IVB SAFEING, t

B, S/C SEPARATION TO tBSE ACTION I

INITIATE (TBB I1, If BEFORE YAW JZ, CREW DISCRETION FOR DOCKING AND LM
INITIATE), _ MANEUVERt DO NOT J EJECTION,

• COMMAND YAW MANEUVER I

t2, DO NOT COMMAND EVASIVE_2, EVASIVE MANEUVER WILL BE ACCOMPLISHED BY
e BURN (TBB INITIATE), t S/C,

13, COMMAND NON-PROPULSIVE i
i S-IVB SAFEING* i

C, AFTER EVASIVE BURN IBSE ACTION ICREW ACTION
INITIATE (TB8 o o
INITIATE), tie TERMINATE ALL o

I FUNCTIONS INCLUDING I
I LOX DUMP, ULLAGE o
t ENGINE BURNS, AND LH2 o
o CONTINUOUS VENT* I
l ONBOARD PROGRAM WILL o
t ACCOMPLISH NON" I
o PROPULSIVE SAFEING, I

RULE NUMBERS 3-23 THROUGH
_-29 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 3 MISSION RULE SUMMARY

R ITEM

t TRANSLUNAR COAST I

3-30 THE G+N WILL BE THE PRIMARY MODE OF EXECUTING TRANSLUNAR MCC,

3-31 MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING---

A. TLI ClO + 9 HRS

B, TLI C/O + 28 HRS

C. LOI - 22 HRS

D. LOI - 5 MRS

3-32 DURING THE LOI BURN_ THE FLIGHT CREW WILL TAKE THE FOLLOWING ACTION---

LOI ABORT MODES

MODE TIME DELTA VM TYPE ABORT

I O TO 33 SEC 0 TO 238 oDPS 2-HR DIRECT ABORT

33 SEC TO 1+19 238 TO 545 .DPS 30 MIN DIRECT ABORT
i+15 TO 1+3_ 545 TO 725 .DP5 TO DEPLETION 30 MIN DIRECT

ABORT FOLLOWED BY AN APS BURN
2 HRS LATER

II 1+39 TO 2+41 725 TO 1202 .DPS 2 IMPULSE CIRCUMLUNAR ABORT

Ill R+#I TO 6+07 1202 TO 2986 .EXCUTE TEl (SPS OR DPS) AT NEXT
OPPORTUNITY OR INITIATE ALTERNATE

MISSION

A. ALL ABORT MANEUVER5 ARE MCC TARGETED EXCEPT THE DPS 30 MIN ABORT IS TAKEN FROM THE CREW
CHART.

B= CONTROL LIMITS APPLY AS FOLLOWS---
LOI DELTA T LOI DELTA V LIMITS

.q TO 33 SEC 0 TO 238 TIGHT
_3 8EC TO 3+ 20 238 TO 1513 LOOSE
,3+ 20 TO¢/O ._513 TO 2988 TIGHT

NOTE

IF ANY BALL VALVE CLOSES PREMATURELYJ SHUTDOWN GOOD BANK
10 $EC PRIOR TO CUTOFF FOR VERIFICATION OF THE FAILURE

RULES 3m33 THROUGH
3-37 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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SECTION 3 MISSION RULE SUMMARY

R ITEM'

!3-38 PRIOR TO UNDOCKINGt CSM MANEUVERS WILL BE SCHEDULED WHEN REQUIRED TO CORRECT THE FOLLOWING
sITUATIONS---

A, MISS DISTANCE OVER THE LLS GREATER THAN 0,5 DEG OUT OF PLANE,

Be DEVIATION ZN APPROACH AZIMUTH GREATER THAN +/- Z DEG, FROM THE NOMINAL,

C, CURRENT PERICYNTHION ALTITUDE LESS THAN 3OtOO0 FT,

De PREDICTED ALTITUDE AT PDI IGNITION LESS THAN 3O_O00 FT, OR GREATER THAN 7OpO00 FT=
(PREDICTIONS WILL BE BIASED USING EXPECTED/CALCULATED WORST CASE PROPOGATION ERRORS)=

NOTE

WHEN POSSIBLE ANY REQUIRED MANEUVERS(S) WOULD BE
SCHEDULED SHORTLY AFTER CREW WAKE'UP ON PD[ DAY,

3-39 DOI RESIDUALS---

A= TRIM PGNS X-AXIS TO WITHIN +/- Z FPS,

1, IF A DOI OVERBURN RESULTS IN A RESIDUAL GREATER THAN 2,2 FPS_ BUT LESS THAN
10 FPS_ PITCH 180 DEGREES AND TRIM TO I FPS USING +X SM-RCS THRUSTERS,

2, RESIDUALS GREATER THAN 10 FPS WILL BE TRIMMED USING SPS=

3, UNDERBURNS WILL NOT B_ TRIMMED=

B, IF EITHER THE PNGS _ EMS HAS OBVIOUSLY MALFUNCTIONEDt THE RESIDUALS INDICATED BY THE
REMAINING SYSTEM WILL BE TRIMMED AND MCC WILL RELAY A STAY/NO STAY DECISION BASED ON MSFN
DATA ANALYSIS,

3-40 AT ADS AFTER DOI* THE REQUIREMENT FOR THE BAILOUT MANEUVER WILL BE DETERMINED BY EVALUATION OF
THE THREE TRAJECTORY MONITORING SOURCES, THESE SOURCES - PGNSt EMSt AND MSFN - WILL BE EXAMINED
WITH THE FOLLOWING CRITERIA=--

A, %F MSFN RADAR DATA IS VALID AND REASONABLE_ A STAY vOTE FROM MSFN IS REQUIRED TO REMAIN IN
THE LOW ORBIT,

B= IF MSFN RADAR DATA IS INVALID OR UNAVAILABLEp THE FOLLOWING CRITERIA APPLIES---

I, IF THE PGNS AND EMS ARE AVAILABLEt BOTH SOURCES MUST INDICATE STAY TO REMAIN
IN THE &OW ORBIT,

2o IF' ONLY THE PGNS IS AVAILABLEo IT MUST INDICATE STAY TO REMAIN IN THE LOW
ORBIT,

3, IF THE EMS RESIDUAL IS TRIMMED DUE TO CREW OBSERVATION OF A PGNS
MALFUNCTION o THE BAIL OUT MANEUVER WILL BE EXECUTED AT THE NOMINAL TIME=

NOTE-_

1= THE EMS VOTE Z$ NO STAY IF THE EMS INDICATES A 6 FPS OVERSPEED AFTER
TRIMMING THE PGNS,

Z, THE MSFN VOTE IS NO STAY IF THE INCOMING RADAR DATA INDICATES A CLOSEST
APPROACH ALTITUDE OF EQUAL TO OR LESS THAN 1=0 N= HI* ABOVE THE LUNAR
TERRAIN, THIS ALTITUDE CORRESPONDS TO A PERICYNTHION ALTITUDE OF 3,6 N, HI,
AND DOPPLER RESIDUALS AT ADS OF -32 CYCLES PER SECOND,

MtSStON REV DATE SECTION GROUP PAGE
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SUMMARY 3-7
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SECTION 3 MISSION RULE SUMMARY

R ITEM

3-41 'HE FOLLOWING RNDZ/RESCUE OPTIONS WILL BE UTILIZED AS NECESSARY FOR FAILURES REQUIRING
TERMINATION OF LUNAR LANDING---

Am FOR FAILURES FROM CIRCULARIZATION TO CIRCULARIZATION PLUS 1 HRt EXECUTE THE POT _E_O ABORT
SEQuENCE*DOCKING IN ABORT 31/4 MRS=

B, FOR FAILURES FROM CIRCULARIZATION PLUS 1 HR TO PDIP EXECUTE THE NO PDI + 12 ABORT SEQUENCE,
DOCKING IN ABOUT 5 l/4 HRS,

{, ABORT DURING POWERED DESCENT WILL INSERT THE LM INTO ORBIT UTILIZING THE ONBOARD VARIABLE ABORT
TARGETING, FOR ABORTS DURING THE FIRST 6 MIN_ DOCKING SHOULD OCCUR WITHIN 5 1/4 HRSo FOR ABORTS
AFTER 6 HIN, DOCKING WILL OCCUR WITHIN 3 1/4 HRS*

D," FOR COMPLETE LM FAILURE5 PRIOR TO PDIP THE CSM WILL EXECUTE A FIVE IMPULSE RESCUE WITH DOCKING
IN ABORT 7 1/4 HRS FROM PDI,

RULE NUMBERS 3-42 THROUGH 3-48 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE
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SECTION3 MISSIONRULESUMMARY
R ITEM

t POWERED DESCENT PHASE I

2-#9 PDI IGNITION

THE FOLLOWING ACTION WILL BE TAKEN---

_o AUTO ULLAGE GOOD

- IF NO AUTO DPB IGNP FLIGHT CREW PERFORM MANUAL DPs IGNITION

2, NO AUTO ULLAGE

-FLIGHT CREW BACK UP THE ULLAGE MANEUVER

-IF NO AUTO DPS IGN FLIGHT CREW WILL NO-GO PDI

3-50 PDI TO LO GATE

POWERED DESCENT WILL BE ABORTED FOR THE FOLLOWING---

A, LR DATA IS 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,

2, LR DATA ACCEPTED AND CONVERGED CONTINOUB TO P-6# - CONTINUE MISSION IF LOSS
OF LOCK OCCURS IN P-6#=

3* LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT - CONTINUE TO P-6#e

(A) LANDING RADAR REGAINED IN P-e#.

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

(2) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR - ATTEMPT MANUAL LANDING IN
AGS,

(B) LR NOT REGAINED IN P-64 - ABORT,

4= LATE LR LOCKON WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE TO
P-6#,

(A) DELTA H LESS THAN 1000 FT BETWEEN PGN$ AND LR - CONTINUE MISSION.

(B) DELTA H GREATER THAN Z000 FT BETWEEN PGNS AND LR - ATTEHPT MANUAL LANDING IN AGB=

B. PGNS ALTITUDE LESS THAN 22_O00 FEET AND PNGS NAVIGATION ERRORSt _ONFIRMED BY MSFN OR

DOPPLER RESIDUALS_ THAT CAUSE THE AGS-PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED MINUS _O
FPS_ PRIOR TO LANDING RADAR ALTITUDE INCORPORATION AND CONVERGENCE (A MINUS VELOCITY
DIFFERENCE INDICATES THAT THE AGB TRAJECTORY I5 LOWER THAN THE PNGS TRAJECTORY)o

Ce PNGS NAVIGATION ERRORSt CONFIRMED BY MSFN OR DOPPLER RESIDUALSt THAT RESULT IN THE
FOLLOWING AGS-PNGS VELOCITY DIFFERENCES---

DELTA X DOT (DOWNRANGE) GREATER THAN ./- #5 FPS
DELTA Y DOT (CROSSRANGE) GREATER THAN +/- 90 FPS
DELTA Z DOT (RADIAL) GREATER THAN +/- 35 FPS

De PGNS ALTITUDE LESS THAN 18P000 FEET AND PNG$ NAVIGATION ERROR_t 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,

E, PNG8 NAVIGATION ERRORS CONFIRMED BY DOPPLER RESIDUALS BUT NOT BY AGS_ THAT RESULT IN THE
FOLLOWING MSFN-PNGS VELOCITY DIFFERENCES---

DELTA Y DOT (CROSSRANGE) GREATER THAN +/- 200 FPS,
DELTA Z DOT (RADIAL) GREATER THAN ./- 35 FPS=

NOTE---RULES C AND E ARE INDEPENDENT OF ANY TYPE OF LANDING RADAR UPDATE, FOR RULES B AND Ct
SWITCHOVER TO AGS WILL BE PERFORMEDe

MISSION REV DATE SECTION GROUP PAGE
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SECTION 3 MISSION RULE SUMMARY

R ITEM

Fo COMMANDED THRUST INCREASING PRIOR TO THROTTLE DOWN OR P63 TOO=B0 SEC,

Go NO LANDING SITE VISIBILITY BY P64 PLUS 60 SEC,

Ho NO THROTTLE RECOVERY BY P63/P64 PROGRAM SWITCH PLUS 15 SEC,

I= FAILURE TO ACHIEVE FTP BY NOMINAL TIG +31SEC, (ABORT AT GTC DIVERGENCE),

J, FAILURE TO ENTER P6# WHEN TGO EQUALS 60 SECONDS=

K= THE FOLLOWING PNGS ALARMS'--20105tOO214t 20430_2060792ZlO3tOZlO7t 2120_t21302_21501pO0402
(CONTINUING),

L, VOLATION OF THE TIME BIASED DPS ABORT BOUNDARY

M= NO THROTTLE RECOVERY WITHIN _0 SEC AFTER GTC EQUAL5 57 PERCENT

-j3-S1 _IGH GATE TO TD

AN ABORT WILL NOT BE PERFORMED FOR A PNGS FAILURE AFTER A PNG5 INDICATION THAT THE HIGH GATE
TARGETING CONDITIONS HAVE BEEN ACHIEVED,

RULE NUMBERS 3-52 AND
3-53 ARE RESERVED,

MI@SION REV DATE SECTION GROUP PAGE
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SECTION 3 MISSION RULE SUMMARY

R ITEM

--.--.----..----n.--

0 EVA PHASE o

3-5_ GENERAL

FOR ANY MALFUNCTION ON A SCIENTIFIC TASKt A MAXIMUM OF 10 MINUTES WILL BE SPENT ON THE

CONTINGENCY PROCEDURE BEFORE THE TASK IS ABANDONED WITH THE FOLLOWING EXCEPTIONS---

A, RTG FUELING-- UP TO 20 MUNUTES WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY

PROCEDURES,

B, ALSEP PACKAGE I TO PACKAGE 2 CABLE CONNECTION-- UP TO 20 MINUTES WILL BE ALLOWED FOR MAKING

THE CABLE CONNECTION,

C, ALSEP ANTENNA-- UP TO 30 MINUTES WILL BE ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT,

5-55 FOR EVA TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DEPLOYMENTP THE FOLLOWING PREFERRED
DEPLOYMENT INTERRUPTION POINTS WILL BE OBSERVED IF PERMITTED BY CREW SAFETY CONSIDERATIONS---

A* ANY POINT PRIOR TO DEFUELING THE FUEL CASK*

B, AFTER FUELING THE RTGt THE ALSEP SHOULD BE CARRIED TO THE DEPLOYMENT SITE_ PACKAGE NO,

SHOULD BE EMPLACEDo THE SUBPALLET SHOULD BE REMOVED FROM PACKAGE NO, 2t AND THE RTG CABLE
SHOULD BE INTERCONNECTED,

C, DEPLOYMENT MAY BE INTERRUPTED ANY POINT THEREAFTER,

3-56 IF ALSEP DEPLOYMENT IS NOT COMPLETED DURING EVAwl AND THE TASK IS NOT ABANDONED9 THE DEPLOYMENT
WILL BE COMPLETED DURING EVA-2,

MI@SION REV DATE SECTION GROUP PAGE
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SECTION _ MISSION RULE SUMMARY

R ITEM

3-57 CAMERA FRAME COUNTS WILL BE OBTAINED AT A SUFFICIENT FREUUENCY (APPROXIMATELY 30-MINUTE
INERVALS) TO ENABLE ACCURATE CORRELATION OF SAMPLES AND PHOTOS FOR 5AMPLE ORIENTATION,

3-58 LUNAR SURFACE OPERATIONS

IN ESTABLISHING THE OPERATIONAL EVA PLAN_ THE TRAVERSE PLANS PREPARED BEFORE LAUNCH WILL BE USED
AS BASELINES AND MODIFIED AS NECESSARY TO ACCOMMODATE THE ACTUAL LANDING POINTI RADIUS OF
OPERATIONS AND TIMELINE CONSTRAINTS_ AND SPECIFICALLY INTERESTING FEATURES VISABLE TO THE CREW,

_-59 THE OPERATIONAL EVA PLAN WILL BE CONSTRAINED TO A MAXIMUM DURATION OF # HOURS AND 15 MIN, A

MAXIMUM BSLS5 OPERATIONAL RADIUS OF 3 KM AND A MAXIMUM OPS OPERATIONAL RADIUS OF i KM WILL BE
APPLIED. EXTENSIONS_ DETERMINED DURING THE EVA BASED ON CONSUMABLES USAGE RATES AND CREW
COMFORTt TO A MAXIMUM OF APPROXIMATELY 5 HRS MAY BE IMPLEMENTED, PROBABLE EXTENSION POINTS WILL

BE AFTER ALSEP DEPLOYMENT (FOR EVA i) AND AT TRAVERSE SITES FARTHEST FROM THE LM (FOR EVA 2),

3-60 THE CREW WILL HAVE PRIME RESPONSIBILITY FOR---

A, SELECTION OF SAMPLES TO BE COLLECTED,

B, DECISIONS TO DEPART FROM THE OPERATIONAL EVA PLAN TO INVESTIGATE UNEXPECTED OR UNUSUAL
FEATURES,

C* ON THE SPOT DETERMINATION OF BEST TRAVERSE PATH TO PROVIDE MOBILITY EASE,

D* ON THE SPOT DETERMINATION OF ACCESSIBILITY OF FEATURES OF INTEREST=

E. SELECTION OF A SUITABLE LOCATION FOR PERFORMING EVA COMMUNICATIONS TEST,

F, SELECTION OF APPROPRIATE PLACES FOR MET/SOIL INTERACTION EVALUATION.

G, SELECTION OF APPROPRIATE PLACES FOR LUNAR SURFACE CLOSEUP CAMERA PHOTOGRAPHY,

MISSION REV DATE SECTION GROUP PAGE
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SECTION 3 MISSION RULE SUMMARY

R ITE_

3-6Z GROUND INITIATED CHANGES TO THE OPERATIONAL EVA PLAN WILL BE LIMITED, THE FOLLOWING CONDITIONS
WILL BE DEEMED REASONABLE CAUSES FOR GROUND INITIATED CHANGES,

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

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

C, CONSUMABLES CONSUMPTION RATES PERMIT EXTENSION OF EVA,

D, ENCOUNTERED OR PROJECTED INABILITY TO ACCOMPLISH SPECIFIC TASKS IN THE OPERATIONAL EVA
PLAN=

3-62 ONE-MAN EVAtS WILL BE ALLOWED FOR COMPLETION OF THE FOLLOWING ACTIVITIES WITHIN TIME
CONSTRAINTSt IN PRIORITY ORDER---

A, ABORTED EVA TERMINATION TASKS,

B, CONTINGENCY SAMPLE COLLECTION,

C, ALSEP DEPLOYMENT AND _C_IVAT|ON.

D, COLLECTING SELECTED SAMPLES,

E, LRRR DEPLOYMENT,

F, COMPREHENSIVE SAMPLE COLLECTION,

G, OTHER TASKS wITHIN THE CAPABILITY OF A SINGLE CREWMAN,

3-63 FOR ONE-MAN EVAI5 THE RADIUS OF OPERATION5 WILL BE LIMITED TO 900 METERS FROM THE LMe

3-b_ FOR SITUATION5 REQUIRING DELETIONS OF TASKS TO MAKE UP T'IMELINE LAGS* THE FOLLOWING TASKS IN THE
LISTED ORDER WILL BE CONSIDERED FOR DELETION---

-rBD

3-65 THE COLOR TV CAMERA WILL NOT BE POINTED SUCH THAT THE SUN WILL BE IN THE FIELD OF VIEW* THE
CAMERA MAY BE POINTED NEAR THE SUN, HOWEVERt IF OBJECTIONABLE FLARE OCCURSt THE GROUND WILL

REQUEST THE CAMERA TO BE MOVED.

3-66 THE GROUND wILL MONITOR THE TV PICTURE AND RECOMMEND CAMERA MOVEMENT TO PREVENT IRREVERSIBLE
VIDICON TUBE BURNS FROM REFLECTIVE OBJECTS,

3-67 BETWEEN EVAIS THE TV CAMERA WILL BE LOCATED IN THE SUN AND OPERATING TO MINIMIZE THE POSSIBILITY
OF FREEZING,

3-6B DELETED

3-69 IF THE THERMAL CONSTRAINTS ON THE CAMERA OPERATING TIME IN THE MESA ARE VIOLATED, THE GROUND
WILL REQUEST THE CAMERA BE TURNED OFF,

3-70 DELETED

3-7% 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 PICTURE, THE ALC-PEAK WILL GIVE THE BEST PICTURE
OF THE BRIGHT OBJECT AND THE ALC-AVERAGE WILL GIVE THE BEST PICTURE OF THE DARK BACKGROUND,

RULES 3-72 THROUGH
3-79 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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R ITEMI

._. ..... ._

' ASCENT '

3-80 ASCENT

A. GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR ---

i, THE FOLLOWING PGNS ALARMS'--2OIOStOO2E4t 20430t2060Tm 21103tOllOTP
21204_21302_ AND 21501.

2, PGNS NAVIGATION ERRORS, DURING ASCENT OR FOLLOWING DESCENT ABORTt THAT
RESULT IN ANY OF THE FOLLOWING CONDITIONS---

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

(B) AGS PREDICTED HA AT INSERTION GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES,

(C) AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN 1,0 DEG, (DESCENT ABORT CASE OR
COELLIPTIC SEQ RNDZ) GREATER THAN 0,5 DEG6 (SHORT RNDZ)

3, 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 SE_, RNDZ) GREATER THAN
./-45FPS (SHORT RNDZ)

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

B. THE GROUND WILL NOT REQUEST SWITCHOVER AFTER AGS TGO LESS THAN 30 sECONDS,

C, DURING ASCENT_ THE AGS WILL BE DECLARED NO-GO IF CONFIRMED AGS NAVIGATION ERRORS RESULT
IN---

l, PGNS PREDICTED INSERTION HP LESS THAN 30o000 FTo

2o PGNS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NM,

3, PGNS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 1,0 DEGREE= (COELLIPTIC
SEQ, RNDZ) GREATER THAN 0,5 DEG (SHORT RNDZ)

3"81 REQUIREMENTS TO COMMIT TO THE SHORT RND_

A, PRIOR TO L/O THE FOLLOWING IS REQUIRED,

I, ONE OPERATIONAL LM GUIDANCE SYSTEM

2= WEDGE ANGLE AT LIFT-OFF LESS THAN ,5 DEG,

3, LM RCS REDLINES MUST NOT HAVE BEEN VIOLATED

4, NO VIOLATION _F THE NAVIGATION REQUIREMENTS (REFERENCE MATRIX Po3-15

B= AT INSERTION (PRE-TWEAK) THE FOLLOWING IS REQUIRED

1, LM 3 AXIS ATTITUDE CONTROL

2, LM X AXIS TRANSLATION CAPABILITY

3, LM RCS DELTA V FOR TWEAK AND ATTITUDE CONTROL

4* TWEAK DELTA V LESS THAN 60 FPS

_, POST TWEAK HP GREATER THAN 5 N, HI*

S, NO VIOLATION OR THE NAVIGATION REQUIREMENTS (REFERENCE MATRIX P,3-15

NOTE _ WITH THE EXCEPTION OF COMPUTERS9 NO ONBOARD NAVIGATION SYSTEMS ARE
VERIFIED AFTER LIFT-OFF)

MISSION REV DATE SECTION GROUP PAGE
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ACCEPTABLE COMBINATIONSOF G&N SYSTEMS NEEDEDFOR SHORT RDZ

COMPUTERS(G+N) RR VHF OPTICS/LITES

TAPE- VHF/ VHF/ LM CSM CSM LM ACCEPTABLE
LGC AEA CMC RR METER LGC/ VHF SXT COMBINATIONS

/RR RR CMC EMS COAS LITE COAS LITE OF NAV TECHr

R1 R2 R1 R1 R2 R2 R2 R2 1. PGNCS+RR2. AGS+VHF

RI R2 R1 R1 R2 R2 1. PGNCS+RR2. GNCS+SXT

R1 R2 R1 R1 R2 R2 (R2) REFLECT-EDUGH'r (R2) 2.1"GPGNCS+RRNcs+VHF
7o
OJ
' I. AGS+RR

R1 R2 R1 R1 R2 R2 2. GNCS+SXT

REFLECT-(R2) i. AGS+RRRI R2 RI R1 R2 R2 (R2) EDLIGH.r 2. G NCS+VHF

I. AG S+VH F

R1 R2 R1 R1 R1 R1 R2 R2 2. GNCS+SXT

1. R indicates that the system is required for the NAV techniqueto beavailable.

2. The numbersindicate which techniquethe systemis requiredfor.

3. The acceptablecombinationsof NAV techniques maintain two independentNAV methods.

4. Sextant or COAS is adequatefor ( ) cases.

INSTRUCTION: Mark throughthe failed systems(columns);then markthroughthe cases
(rows) containing the failed systems. If oneor morecasesremain, short
RDZ is GO.
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SECTION 3 MISSION RULE BUMMARY

R ITEM

TRANGEARTH COAST

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

A, IF VEI GREATER THAN 31000 FPS OR G&N NO GOo USE STEEP TARGET LINE,

B, IF VEI LEGS THAN 31000 FPS AND G&N GO_ USE SHALLOW TARGET LINEo

Co TRANSEARTH MIDCOURSE CORRECTON NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING---

11 TEl + 15 HRS

2. EI - 22 HRS

3, EI - 3 HRS

3-83 TRANSEARTH MCC PHILOSOPHY

A* TEC MCC WILL NOT USE LANDING POINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTABLE,

Bo IF GAMMA EI 15 OUTSIDE THE ENTRY CORRIDOR_ EXECUTE MCC ASAP {EXCEPT---MCC 5)

Ca MCC GREATER THAN MINIMUM IMPULSE CAPABILITY WILL USE THE $PS IF PRACTICAL,

3-84 RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO Z4 FNL 1111/70 MISSION RULE TEC
SUMMARY 3-16



NASA Manned Spacecraft Center

MISSION RULES

SECTION 3 MISSION RULE SUMMARY

R ITEM

.._.._-..--

MANEUVERS

3-85 THE FOLLOWING GUIDELINES WILL APPLY TO LM MANEUVERS---

i. TRIMMING.

Ao DESCENT ABORTS/ASCENT - REAL TIME CALLOUT.

B, ALL RENDEZVOUS MANEUVERS WILL BE MULLED.

C. DOCKED DPS MANEUVERS WILL NOT BE TRIMMED,

2, ALTERNATE MISSION DOCKED DPS MANEUVERS WILL BE COMPLETED VIA AGS TAKEOVER FOR VIOLATION OF
THE FOLLOWING LIMITS---

A. ATTITUDE RATES - tO DEG,/SEC.

B. ATTITUDE ERRORS - 10 DEG.

Co ATTITUDE EXCURSIONS - 10 DEG.

3. ALTERNATE MISSION DOCKED DPS MANEUVERS WILL BE TERMINATED AFTER VIOLATION OF THESE OVERBURN
CRITERIA---

A= DPS LOI - 10 SEC AND DELTA V AGS GREATER THAN 10 FPS.

B. DPS TEI- I0 SEC AND DELTA V AGS GREATER THAN 2 FPS.

C. DPS LOI ABORTS - 10 SEC AND DELTA V AGS GREATER THAN 2 FPS.

NOTE--- A CMC DELTA V OF 2 FPS (OVERSPEED) AND 10 SEC OvERBURN IS ALSO A
VALID CUE FOR SHUTDOWN.

3-86 THE FOLLOWING TABLE_ INCLUDING NOTES AND REFERENCESo SUMMARIZES THE TAKEOVER_ RESTARTt SHUTDOWNt
TRIMMING REQUIREMENTSt AND SPS ENGINE LIMITS FOR ALL SPS MANEUVERS,

RULE NUMBERS 3-87 THROUGH
3-89 ARE RESERVED*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 1111/70 MISSION RULE _AN_VEP, S
SUMMARY _-1]



NASA Manned Spacecraft Center

MISSION RULES

SECTION 3 - MISSION RULE SUMMARY

!
ENGINE LIMITS RATES/ERRORS FOR MANUAL OVERBURN EARLY C/O RCS

t4_UVER INHIBIT TERMINATE TAKEOVER ACTION START SHUTPOWN RESTART TRIM
ACTION CRITERIA CRITERIA GUIDELINES

MODE III NONE ERRATIC ENG 5/5 COMPLETE START g Hp > 40 N/A

Hp < 100 IF G&N
MOOR IV NONE ERRATIC ENG 5/5 CCHPLETE START g GO AVTG • 60 OR N/A

C/O • 6 SEC EARLY

Hp < 100 IF G&N

APOGEE KICK NONE ERRATIC ENG 5/5 COMPLETE START g GO AVTG • 60 OR N/A
C/O > 6 SEC EARLY

TLC MCC TIGHT i TIGHTi 10/10 TERMINATE DELAY 1 SEC NO X = 0.2 a b

LOI TlGHT START NO

a. MODE I

0 TO 33 SEC TIGHT 10/10 COMPLETE YES

33 SEC TO LOOSE 10/10 COMPLETE YES
i+ 15

1+ 15TO
LOOSE I0/10 COMPLETE YES

I+39

b. MODE II LOOSE 10/10 COMPLETE YES

c. MODE III

2 + 41 TO
LOOSE 10/10 COMPLETE YES

3+20

3 + 20 TO C/O TIGHT h 10/10 COHPLETE 10 SEC VGO • 50 AND G&NGO

DOI TIGHT i TIGHT i 10/10 TERMINATE DELAY BT NO X = 1.0

X=l.0
CIRC TIGHT TIGHT 1O/10 TEP_4INATE DELAy 1 SEC NO

Y:0,2

RESCUE LOOSE LOOSE 10/10 COMPLETE START 1 SEC AV TOGO • 12 ALL = 0.2

LOPC TIGHT TIGHT 10/10 TERMINATE DELAY 1 SEC NO NO

TEI (G&N) NONE NON_ 10/10 COMPLETE DELAY 2v_EC= AND_40e ANDC/OAVc•3 SEC•50cEARLY =XAND0.2Z

AV C• 50 OR C/O NO
_EI (SCS) NONE NONE 10/10 COMPLETE START 2 SEC • 5 SEC EARLY

TEC HCC

• 1 SEC AND NO X = 0.2
s. CORRIDOR LOOSE LOOSE 10/10 COHpIFTE DELAY AVC = 0

1 SEC AND X AND Z
b. IP CONTROL TIGHT TIGHT 10/10 TERMINATE DELAY NO

AVC = 0 = 0.2

10 SEC AND C/O > 10 SEC

TLC ABORT TIGHT LOOSE 10/10 COMPLETE START AVC = -70 EARLY AND AVC NO' > 70

EARTH DEORB LO(_E d LOOSE 10/10 COMPLETE START 1 SEC AND AV TO GO > 30 AND ALL = 0.2
AVC = 0 C/O • 3 SEc EARLye

TIGHT LIMITS_ Fuel/0x AP > 20 and low Pc; either prop tank press < 160 psi and low Pc; P < 80 or decays 1O psi:

inhibit burn for any leak in Be or prop tank. 0 < GN2A(B) < 400 psi: certain burns may be allowed with He tank

leak if blowdown AV exceeds remaining mission requirements, f

LOOSELIMITS:PC < 70psiandothercues;eitherproptank< 115psiandlowPc;erraticengine(popping,vibration,
etc. )f

NOTES: a. MCC_: Trim X to 1.0 fps g. See Rule 5-3

b. Trim all MCC (except MCC_ h. If indication of ball valve fail, shut down

only if X < 2 fps good bank i0 sec prior to nominal cutoff to

c. SeeRule5-131 verifyindication.

d. Both prop tank pressures • 140; i. If indication of ball valve failure inhibit burn,
if thrusting, shut down good bank to _rify

one G_2 Ce_Lk press > _00 Tf S_JI-RC8 _:llure. Tf thrusting continues, re-enable gooddeorbit is avnilable.
bank. FOr DOI apply only when bringing second

: e. See Rule 5-27 bank on line.

i f. Some limits may be down.need _f warranted

i by mission circumstance.

i

APOLLO 14 IFNL I 11/i/70 IMISSION RULE MANEUVERS "
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SATURN LAUNCHVEHICLE GO/NO-GOCRITERIA
(11/1770)

I< EARTHPARKING ORBIT
GO/NO-GO LAUNCH

ITEM

CONDITION ABORT!SEPARATION I S-I[/S-IVB EARLY STAGE GUIDANCETAKEOVER RESTART!TLI INHIBIT RESTART!TLI TERMINATE

S-[C LOSS OF THRUST
-- (2 OR MORE ENG) PRIORTO TBI +2:00 - ABORT NO

Q BALL + 5° ATT ERROR MANUAL ABORT

4°/SEC P AND Y, 20°/SEC R AUTOABORT TO2 + O0

IO°/SEC P AND Y, 20°/SEC R MANUAL ABORTAFTER 2 + O0 TLI TERMINATE

IIJ LOSS OF ATTITUDE CONTROL ABORT (LAUNCH) NO ATTEMPT S/C CONTROL DURINGTB6 TOTB6 TLI TERM DURINGBURN
TB5 AND TB7 TO TB7 + 15 MIN + 9 MIN 20 SEC CREWOPTIONAFTER TB7 + 15

INERTIAL ATTITUDE LAUNCHt EPO TLI

REFERENCE FAIL
S-II LOSS OF THRUST(2 ENG). FROMS-IVB TOCOl TILL

TB3 + 4 MIN 40 SEC

LOSS OF THRUST(3 OR MORE ENG)
ABORT IF PRIOR TOS-IVB TO COl ABORT AFTER S-IVB TOCOl

AFTER S-1VB TO COlAND BEFORE
ACTUATOR HARDOVERINBOARD PRIORTO S-ZVB TOCOl - ABORT S-Ti C/O MINUS 30 SEC

2ND PLANE SEPARATIONFAIL BEFORETB5 + 66 SEC- ABORT

S-IVB LOSS OF THRUST PRIORTO EPO - SEPARATE

LOSS OFHYDRAULIC FLUID INHIBIT STARTPRIOR TO START

COLDHE FAIL OPEN ABORT BEFORETWR JETT

INSUFFICIENT PROPELLANT

LOX VLV FAILS TOCLOSE
AT 1ST C/O

DESTRUCT SYSTEMARMS
INADVERTANTLY

FU/OX BULKHEAD AP
EXCEEDS LIMITS

START BOTTLE PRESS OUTSIDE

RESTART LIMITS SEP > 1800 PSIA

LOX CHILLDOWN FAIL

BEFORE TB6 + 9M 10S
S-IVBACTUATOR HARDOVER NO START (AUX PUMP OP)

LEGEND: NO REQUIREMENT



CSM EECOM GO CRITERIA
11/1/70

EARTH ORBIT TLC POWERED LUNAR STAY LUNAR POST
DESCENT ORBIT DOCK

(POST LM
RNDZ)

JETT

ECS

:ABIN INTEGRITY GRI TY-

NO FIRE OR SMOKE IN CABIN

NO 02 MANIFOLD LEAKS

MAIN 02 REGULATORS

ECS COOLANT LOOPS

ECS RADIATORS

ECS GLYCOL EVAPS

SUIT INTEGRITY

NO GLYCOL LEAK

NO EXCESS CAB HUMIDITY

POTABLE H20 TANK

WASTE H20 TANK

SUIT COMPRESSORS

SUIT CIRCUIT

,_ OVBD DUMPS
o_ CRYO

02 TANKS

H2 TANKS

EPS

FUEL CELLS

AUX BATTERIES

ENTRY BATTERIES

MAIN BUSES

BATTERY BUSES

AC BUSES

BAT RELAY BUSES

INVERTERS

AC _>A (1 AND 2)

DOCKING

DOCKING LATCHES

GN 2 BOTTLES

SEQ

SMJC NOT ACTIVATED

SEQUENTIAL SYSTEMS

Q BASED ON AMOUNT OF WATER AVAILABLE, CONSIDERATION WILL BE GIVEN _ MUST HAVE CABIN INTEGRITY OR SUIT LOOP CAPABLE OF SUPPORTINGTO CONTINUING THE MISSION WITH SECONDARY RADIATORS AND PRIMARY -- LIFE. ITEMS MARKED BY* ARE REQUIRED TO MAINTAIN SUIT LOOP LEGEND: I
EVAPORATORS NO REQUIREMENTS

BASED ON FAILUTE MODE, CONSIDERATION WILL BE GIVEN TO UN-
Q LM DESCENT STAGE WILL BE RETAINED FOR TEl IF CONDITION NOT MET DOCKING WITH ONE GN2 BOTTLE REMAINING IN AN OPERABLE SYSTEM NOTE: A. T 2 NOSTAYCONDITIONS

Q IF ONE MAIN REG HAS FAILED OPEN AND THE OTHER !S FUNCTIONING _'_ • NONE
NORMALLY, TL[ WILL BE PERFORMED v MODE 1AND II REGIONS ONLY, 0 THEREAFTER

® ,NO REQUIREMENT IF SOURCE OF ACTIVATION CAN BE ISOLATED f_ CONSIDERATION WILL BE GIVEN TO CONTINUING AFTER LOSS OF A
TANK IF OTHER 2 TANKS MEET REDLINE CRITERIA

Q UST HAVE EITHER PRIMARY OR SECONDARY SYSTEM COMPOSED OF
FUNCTIONING LOOP AND CORRESPONDING RADIATORS

BASED ON FAILURE MODE CONSIDERATION WILL BE GIVEN TO JETTLM WITH 1 REMAINING
Q EASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN TO CONTINUING /-%

WITH TWO REMAINING
I OF 2 SUIT COMPRESSORS OR VACUUM CLEANER
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LM TELMU GOCRITERIA

11/1/70
RENDEZVOUS

POWEREDDESCENT LUNAR STAY LM ACTIVE
GO/NO-GO UNDOCK ClRC DOCKING

ITEM IPDI TOI PDI+5.30' LO GATE STAY 2-MAN 1-MANPDI CSI/CDH TPI/TPF

PYRO
,u._l_.PYROSYSTEMS_'_-- BOTH-- -_*---BOTH _ _- _ NNNNNN_

ELECTRICAL DESCENT-- _ _

1. CDRAND LMP BUS @ _ BOTH -- )- • BOTH >1 )-

• DCFEEDERS _ BOTH _ ( BOTH2

3. BATTERIES @ DESCENT _ 20F4-- _,_ 20F4 r _ _ - 20F4

4. INVERTERS "_._I OF 2 _ _: I(

s.ACBUSES *--BUSA- >'_BUSAOR8 _____

SUIT/CABINENVIRONMENTAL _v,, -'_- AND"' SUITCABIN _1. INTEGRITY .._.-AN_UrlTBIN -- _ _ SUIT '_.-SUlT AND CABIN -

2.SU,TFANS_',,--lOF2-- ,., IOF_ ,_ < _OF_ ___
s.o_DEMANDREGS_ ( _OF_ _ E__ OF_----___
4 H20 SEPARATORS _._ i OF 2 - _ - ...- . _
" _**** H20 SEPARATORS -'_ H20 H20 SEPS

_.o_TAN_S® DESCENT_ DESCENTS,® _0F_ _NNN_ DESCENT" _NNN
6. COOLANT

L_' I OF2 _ ,LOOPS < BOTH _ _ BOTH __

7.H_OFEEDPAT,S• BOTHI _.- _-1OF2 , _ _ - BOTH >
. ._oTAN.S@DESCENT"*----'_--'DESCENT,,_ •@ _OFS. _ _- --DES-- - __-_-,_ASCENT_ :_OF_ _. mmm -.. - _OF_---_---__mmmmm-,t-A"_'_

GLYCOL IN SUIT OR CABIN - I _I

DURING POWEREDDESCENT WHEN TIME IS NOT AVAILABLE TO TROUBLESHOOT, J {A SHORT ON EITHER AN ASCENT OR OESC ENT FEEDER WILL BE CONSIDERED LEGEND: _ RETAIN DESCENT STAGE ALAP

I ILOSS OF A BUS AND THUS REQUIREAN ABORT NO REQUIREMENT
DC FEEDERWILL ALWAYS BE REASON FOR ABORTING . OPENA SHORTED THE LANDING MISSION ONE

DESCENT FEEDER WILL NOT BE REASON FOR ABORTING THE LANDING MISSION
NOTE:

FUNCTIONAL CAPABILITY ONLY - SEE REOLINES FOR CONSUMABLES REQUIREMENTS

DO NOT DEPRESS CABIN T1
1. NO STAY CONDITIONS:

• LOSS OF 1 ASC BATT
ABORT FOR ARMED SYSTEM THAT CAN NOT BE DEARMED LOSS OF BOTH COOLANT LOOPSo

CONSIDERATION WILL BE GIVEN TO CONTINUING DESCENT UNTIL THE SHORTER RDZ ]SACHIEVED AND THEN ABORT 2. Tp CONDITIONS:NO STAY

• NONE



LM CONTROL GO CRiTERiA
(11/1/70)

PDlTO PDI+S.30 HI TE LO GATE STAY 2 MAN I MAN DOCKING

ITEM PDI PDI+5+30 HI TE LO GATE TO TD EVA EVA CSI!CDH TPI/TPF

GNC

I.GUID PGNS
STEER AGS

2.3-AXIS PGNS RATE CMD

OR PGNS AUTO
RATE CMD (_AGS

3. 3-AXIS TRANS 0

4. FDAI-ATT/RATES/ERR

S. T/D 40 SECOF57% GTC

b. VHF RNG/CSMOPTICS
7. RR

8. AOT

9. LR

10. DPS AUTO ON _----

11. REDNT APS ON _--

12. P&R GDA TR[M

13. MAN THTL (_ (1TTCA} OF
14. AUTO THTL

DPS

i FU OR OX INLET/
" ULLAGE PRESS PSl

2.Ap OX AND FU

3. PROP TEMP >50°<90 °

4. PROPAT < 10° F

S.PROP QTY >LOW LEVEL/2%

6. FTP BLOWDOWN CAPABILITY

7. FU/OX PQGSAQ < IS% (_)

B. 35% EROBIOi_EXCEEDED

9.NO VENT OX (_)

APS

_ESS PATHS
2. FU/OX INLETPRESS>62 &<220

3. FU/OXAP (EITHERHIGH)< 90

4. PROP TEMP > 50° & < 90 °

5. PROP AT < 10° F

RCS

1.RCS LEAKS

2. FU/OXMANIF PRESS > 100

3.PROP TEMP (>40°F<IOO°F)

4. S-AXISATT CONTROL

B.3-AXISTRANSLATION

6.NO IMPINGEMENTLIMITSEXCEEDEC

7.NO PAIRISOLATED

0 AGS RATECMD MAY CONSISTOF 2 AXISRATE CMD AND ONE DIRECT,I.E.ONE RATE GYRO FAILED

(:_ FOR SINGLECONTROL MODE LANDINGISCREW OPTION LEGEND:
NO REQUIREMENT

(_) < 150 LB CASEWlLL BE EVALUATED PRIORTO TB

(_) MSFN WILL EVALUATE CAPABILITYTO LAND WITH RESPECT TO PROPELLANT REMAINING NOTE

(_ MANUAL ISMANDATORY PLUS EITHERPNGS AUTO OR AGS AUTO 1. T NO STAY CONDITIONS:
1.APS PROP LEAK

_LOSS OF PGNS GUIDSTEERINGISACCEPTABLE PROVIDEDRDNT B-AXISATT CONTROL • RCS PROP LEAK (BOTHSYS)

(_ WORK AROUND PROCEDURE EXISTSFOR MAXIMUM THRUST 2. T2 NO STAY CONDITIONS
•APS PROP LEAK

(_)NO AUTO ULLAGE PLUS NO " RCS LEAK (BOTHSVS)AUTO START PDINO GOi



FCD 5-69.25.5B COMMUNiCATIONS/INSTRUMENTATIONGOCRITERIA
11/1/70

I EARTHORB;T TLC LUNARORBIT CIRC [ POWEREDDESCENT LUNAR STAY RENDEZVOUS

i

GO/NO-GOi _BEFORED.DOC_I.G_ _ LMACT,VE
ITEM

USB 2-WAY VOICE COMM

VHF COMMLM/CSM

VHF COMM LM/EVA

VHF COMM EVA/EVA

MSFN/EVA VOICE

CRITICAL INSTRUMENTATION

_" LM TELEMETRY

CSMTELEMETRY

CSM SCE

(_) VHF ISACCEPTABLE LEGEND: _ NO REQUIREMENT

Q SM RELAY TO LM ISACCEPTABLE

LM RELAY TO CSM ISACCEPTABLE

ADEQUATE DATA TO MAKE FINALGO/NO GO
TO CONTINUE POWERED DESCENT

(_ CSM COMM ISREQUIRED FOR DOI



EMU GOCRITERIA
(11/1/70)

POWEREDDESCENT LUNAR STAY ('_CIRC

GO/NO-GO UNDOCKING
ITEM PDITO PDI+5 LOGATE STAY 2-MAN 1-MAN

PDI PDI+5 +30TO TO 1-/D W/O EVA EVA EVA+3,0 LO GATE

CRITICAL INSTRUMENTATION U

LCG/LTL COOLANT LOOP 2 OF 2 1 OF 2

FEEDWATER SUPPLY 2 OF 2 1 OF 2

PRIMARY 02 SUPPLY(S) 2 OF 2 1 OF 2

PLSS 02 PRESSURE REG(S) 2 OF 2 1 OF 2

PLSS FAN(S) 2 OF 2 I OF 2

PLSS BATTERY(S) 2 OF 2 1 OF 2
t,5

L. EMU PRESSURE INTEGRITY 2 OF 2 1 OF 2

OPS 02 BOTTLE(S) 2 OF 2 1 OF 2

OPS PRESSURE REG(S) 2 OF 2 1 OF 2

CONTAMINATIONCONTROL 2 OF 2 1 OF 2

BSLSS 0

Q NOMINALLY BOTH OPS'S SOURCE PRESSURES WILL BE CHECKEDOUT PRIOR TO LEGEND: NO.REQUIREMENT
UNDOCKING- SHOULD ONE OPS SOURCE PRESSURE FAIL TO MEET THE OPSGO/NO-GO
CRITERIA AS DEFINED IN RULE 3-10.3, A CHECK OF POS PRESSURE WILL BE MADE ON A
PLSS TO FULFILL THE RQMT FOR TWO LIFE-SUPPORT UNITS

Q SUFFICIENT PLSS OPS CONSUMABLES WILL BE RETAINED AT LM LIFTOFF TOAND/OR
SUPPORT A 30 MINUTE CEVA

Q REQUIREDFORTRAVERSE DISTANCE GREATER THAN 1 KM FROM THE LM



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM

0 CONSUMABLES 0

3-90 5PS

A, AFTER TDGE AND THE FIRST DOCKED 5PS MCCt THE DELTA V REQUIRED TO CONTINUE WITH A LUNAR
MISSION 15 5500 FPS (C&M UNDOCKEO CAPABILITY),

Bo THE DELTA V REQUIRED FOR LOI GO IS LOI (FUNCTION OF LAUNCH DAY AND LAUNCH AZ) ._1_0 FPS
(TEI AND TEC _CC'S),

C. THE DELTA V REQUIRED FOR GO FOR UNDOCKING 1S _5 FPSo THIS DELTA V INCLUDES---

?00 FPS, LM RESCUE

7b FPS_ CIRC

360 FPSt LOPCI

3500 FPSt TEl (APPROXIMATELY 91 HR RETURN)

160 FPSt 3 SIGMA MCC BASED ON SCS CONTROLLED TE|

4295 FP5

13-91 5M RCS

Ao THE CSM RESCUE REDLINE IN¢LUDES---

(I) NOMINAL USAGE FROM LAUNCH TO CSM CIRCULARIZATION BURNo

(2) ATTITUDE HOLD FROM CIRCULARIZATION BURN TO LM LIFTOFF (INCLUDED IN THIS
PERIOD IS LoPe 1 ULLAGE AND DAMPING)o

(3) RESCUE ALLOWANCE INCLUDING NOMINAL RENDEZVOUS BUDGETt THREE 1D-SECOND 4-JET
ULLAGES_ AND CSM ACTIVE BRAKING.

(#) TWO REv5 ATTITUDE HOLD PLUS TEl (ULLAGE AND DAMPING).

(5) 7 FP5 MCC (Z SIGMA GGN TEl CUTOFF)o

(6} PTC ALLOWANCEo

, (7) NOMINAL USAGE FROM MCC 7 TO CM/SM SEPo

THE REDLINE DOES NOT INCLUDE CSM SOLO EXPERIMENTSt BOOTSTRAP PHOTOGRAPHYt OR P230S IN TEC, THE

CSM RESCUE REDLINE AT EARTH LAUNCH IS 940 LBS.

B, VIOLATION OF THE LUNAR ORBIT REDLINE WILL RESULT IN TERMINATION OF LUNAR ORBIT ACTIVITIES=

THE LO REDLINE INCLUDES---

206 LB 2 REVS LOt TEl ULLAGE AND DAMPINGt NOMINAL TEC BUDGET

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

265 LB

RULE NUMBERS 3-92
AND 3-93 ARE RESERVEDo

MISSION REV DATE SECTION GROUP PAGE

APOLLO Z_ FNL 11/1/70 MISSION RULE CONSUMABLES
SUMMARY 3-26
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM

3-94 CSM BATTERY ENERGY AND CRYOGENIC 02 AND H2

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

PHASES,

i l I I l ! I

, + LAUNCH + LOI t UNDOCK I pC-1 PC-2
l I I I ! I I

t l I I I I I I

' BATT I 3 BATT I TBD 0 TBD (_ TBD 0 TBD (_ NA
t AMP-HOU RS ' ' t , z t ,

i l I l l l ..... . i

' REMAINING t 2 BATT I TBD TBD _ 39.8 t TBD ' NA
l I I I l l g I

I t I I I I I

' 02 (PERCENT ITBD t TBD TBD o TBD ' N/A e

' EACH TANK) ' ' ' ' ' '
! I l i i ! l

l ! I I I I I

' H2 CP_R.CENT i TBD i TBD ' "f_1_ i T_O ' NA +
, @.ACH "IA NI_ ' o , • i , I
.................................... I.._. ..................................

ENERGY REQUIREMENT TO PERFORM NOMINAL MISSION WITHOUT CHARGER, REDLINE DOES
NOT ALLOW PRE-LOI GIMBAL DRIVE CHECK OR BACKUP SPS BURN PREPS AND REQUIRES

POWER DOWN OF ECS RADIATOR HEATERS OVERLOAD SENSING,

(_ ALLOWS NOMINAL LUNAR STAY_ BUT PRECLUDES PC-I BURN,

(_ ENERGY REOUIRED TO PERFORM PC-I

NOTES

(A) PRELAUNCH BATTERY REDLINES ARE BASED ON FAILURE OF THE BATTERY CHARGER
BEFORE ACCOMPLISHING ANY CHARGING,

(B) 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
MISSION, THE REDLINES ARE BASED ON LOSS OF THE HIGHEST BATTERY SUBSEQUENT TO
LOSS OF THE BATTERY CHARGER WITH A TWO-BATTERY ENTRY (WITH G&N) AND 12 HOURS
OF POSTLANDING TIME,

(CI IF RESCUE IS REQUIRED+ THE THREE-BATTERY ENERGY REQUIREMENTS WILL BE
RECOVERED BY POWERING DOWN TO A TWO-BATTERY G&N ENTRY,

(D) AUX BATT ENERGY NOT INCLUDED IN BATT R_UNES

(E) 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 TBD (WORST CASE TIME FOR FAILURE)o

RULES 3-95 AND 3-9b ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL ll/i/TO MISSION RULE CONSUMABLES
SUMMARY 3-2_



NASA Manned Spacecraft Center

MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM

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

A* ASSUMPTIONS

1+ TOTAL LOADED 633 LBS EQUAL 100 PERCENT

UNUSABLE

TRAPPED PROPELLANT 7.3 PERCENT

GROUND GAGING UNCERTAINTY 6+0 PERCENT

TOTAL UNUSABLE 13.3 PERCENT

2, OPS RESERVE

(A) PRIOR TO TPF " ONE REV LOS TRACKING OF CSM (STAGED) E_UAL_2e5 PERCENT

(B) AFTER TPF - CSM ACTIVE DOCKING EQUA_ 1=0 PERCENT
3* ALL GO/NO-GO°S ARE THE AVERAGE OF SYSTEM A&Be ALL REDL1NES 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*

€o THE TWEAK BURN IS ASSUMED TO BE 10 FPS IN THE X AXIS AND 20 FPS IN THE Z AXIS=

B+ GO/NO-GODS

i. UNOOCKING/SEPARATION---

PROPELLANT REQUIRED FOR UNDOCKINGo DESCENT. ASCENT AND ONE REV RENDEZVOUS
PLUS OPS RESERVEo

2. PDI

PROPELLANT REQUIRED FOR DESCENTt ASCENT AND ONE REV RENDEZVOUS PLUS OPS
RESERVE*

_, TWEAK

PROPELLANT REQUIRED FOR NOMINAL LM ACTIVE ONE REV RNDZ PLUS OPSRESERVE

(A) PROPELLANT REQUIRED FOR NOMINAL LM ACTIVE ONE REV RNDZ PLUS OP5 RESERVE EXCEPT
TPF

(B) PROPELLANT REQUIRED FOR BAILOUT_ 3 REV LOS_ DOCKING PLUS OPS RESERVE

4, TPI

PROPELLANT REQUIRED FOR REMAINDER OF ONE REV RNDZ PLUS OPS RESERVEo

(A) PROPELLANT REQUIRED FOR REMAINDER OF ONE REV RNDZ PLUS OP$ RESERVE EXCEPT TPF,

5, " TPF

PROPELLANT REQUIRED FOR REMAINDER OF ONE REV RNDZ PLUS OP$ RESERVE=
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MiSSiON RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEF

3-97
CONT,

C. REDLINES

lo UNDOCKING TO CIRC

PROPELLANT REQUIRED FOR NOMINAL DOCKING PLUS OPS RESERVE

2= CIRC TO PDI

PROPELLANT REQUIRED FOR LOS IN LONGEST ABORT RNDZ WITH DPS ATTACHED UNTIL
JUST BEFORE TPF |P-20 MAXIMUM DEADBAND)_ 5TAGINGP BRAKINGt DOCKING PLUS OPS
RESERVE*

3= PDI TO TOUCHDOWN

PROPELLANT REQUIRED FOR DESCENTt NOMASCENT! LONGEST LOS FOR CSM RESCUE (P-20
MAXIMUM DEADBANO)t BRAKING9 DOCKING PLUS OPS RESERVE,

4= LUNAR STAY
PROPELLANT REQUIRED FOR NOM ASCENT_ LONGEST LOS FOR {SH RESCUE (P20 MAX
DEADBAND)P BRAKING= DOCKINGo PLUS OPS RESERVE=

5= ASCENT TO TWEAK

PROPELLANT REQUIRED FOR ASCENTt TWEAKo ONE REV RNDZ (CSM ACTIVE)t DOCKINGo
PLUS OPS RESERVE=

6= TWEAK TO TPF

PROPELLANT REQUIRED FOR ONE REV RNDZ (CSM ACTIVE)_ DOCKINGt PLUS OPS
RESERVE=

7, TPF TO DOCKING

PROPELLANT REQUIRED FOR OPS RESERVE

RULES 3-98 THROUGH
3-101 ARE RESERVED.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM

3-102 LM EPS, ECS

THE LM EPS AND ECS MINIMUM CONSUMABLE REQUIREMENTS ARE DEFINED AS FOLLOWS =--

A, FROM UNDOCKIN6 TO TOUCHDOWN, THE MINIMUM REQUIREMENTS ARE BASED ON THE TIME TO COMPLETE A

LANDINg* A 24,5-HR STAY WITH i EVA, ASCENT, AND A 4,5 HR RENDEZVOUS THROUGH CREw TRANSFERt
A TWO HOUR ORBITAL CONTINGENCY. AND REDUNDANT ASCENT EPS SOURCES FOR THE RENDEZVOUS,

THE TIME TO COMPLETE A LANDING AND THE 24,5-HR LUNAR STAY MAY BE SUPPORTED _Y ANY
COMBINATION OF DESCENT AND ASCENT CONSUMABLES, IN ADDITION. EACH ASCENT 6ATTERY. ONE H20
TANK AND ONE ASCENT 02 TANK (THE LM CABIN IS CONSIDERED A REDUNDANT 02 SOURCE) MUST CONTAIN
THE CONSUMABLES REQUIRED FOR LIFTOFF AND A 4,EHR RENDEZVOUS THROUGH CREw TRANSFER, THE

TWO-HOUR ORBITAL CONTINGENCY, INSOFAR AS ASCENT 02, AND ELECTRICAL POWER ARE CONCERNED. IS
CONSIDERED TO BE SATISFIED BY THE REDUNDANCY REQUIREMENT, SHOULD TWO ASCENT M20 TANKS BE

AVAILABLEt THE REQUIREMENT FOR LIFTOFF THROUGH CREw TRANSFER CAPABILITY IN EACH TANK WILL
SATISFY THE TWO-HOUR ORBITAL CONTINGENCY, IF ONLY UNE TANK IS AVAILABLE, IT MUST ALSO
INCLUDE THE TWO-HOUR CONTINGENCY,

B, FOR THE REMAINDER OF THE LUNAR STAY. THE MINIMUM DESCENT STAGE REQUIREMENTS ARE BASED ON
THOSE CONSUMABLES REQUIRED FOR THE SCHEDULED ACTIVITIE5 DURINQ EACm DEFINED PHASE, AN
ASCENT PREPARATION AND A TWO-HOUR SURFACE RESERVE, THE LAST FOUR HOURS OF THIS REQUIREMENT
FOR EPS MUST BE SPLIT-BUS OPERATION, ASCENT STAGE MINIMUM REQUIREMENTS ARE AS STATED ABOVE,

C, FOR THE RENDEZVOUSo THE MINIMUM REQUIREMENTS ARE THOSE CONSUMABLES NECESSARY TO SUPPORT A
LM-ACTIVE RENDEZVOUS THROUGH CREW TRANSFER, SHOULD THESE MINIMUM REQUIREMENTS BE VIOLATEDt
THE LM WILL BE POWERED DOWN WHILE THE CSM BECOMES THE ACTIVE VEHICLE, MOWEVENt THE LM WILL
BE POWERED UP TO PERFORM BRAKING-- SUFFICIENT CONSUMABLES BEING RETAINED FOR THIS PURPOSE,
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM
....... t

3-102
CONT.

GO/No O0 _T_Y/NO STAX

' UNDOCK ' CIRC ' PD! f LUNAR STAY '
..............................................

' RUM(1)' RUM 'RUM 'R_M(2) tROM(2) '
' WITH t WITH ' WITH ' 24.5-HN' 5_,9-HR t
' 2505-HR' 25.5-HR' 25.5-HR t WITH I 'WITH 2 t
' STAY I STAY ' STAY i EvA ' EVA'S t

I ........................... ,........ ,........ t........ i........ i........ i

, ASC 02 (LB5 EITHER TANK} ' 1.5 ' l,5 ' 1.5 , L.b l 1.5 t
, --......................... . l........ l........ I........ I........ I........ l

' PLUS ' ' ' ' ' '

, .............. l........ ,........ I........ ,........ f........ l
! l l l l , ,

e ASC H20 {#) t 40 ' 40 ' 40 t 40 ' 40 '
t........ , ........ i ........ I........ ,........ l

o PLUS I , i t , ,

' ASC/DES H20 (LBS) ' _45 ' 13_ ' ll_ ' lOB ! 154 '
, ........................... I........ I........ I........ I........ I--_...... ,
, i , , I l l

' ASC AMP HRS (EACH BAT) ' 206 ' 206 ' 206 ' 191 ' _91 '
l ........................... ' ........ I........ I ........ ,........ !........ ,

+ PLUS i , , , , ,
,_. ......................... ,........ l........ l........ l........ !........ i

' ASC/DES AMP HOURS ' i024 ' 963 ' 826 ' 761 ' 994 '
, ........................... I........ ! ........ i........ !....... ., ........ ,

11) ROM= REMAINOER OF MISSION

(2} APPLIED AT T3-O0 MIN, I.E. TOTAL SURFACE STAY TIMES ARE 25.5 AND 33..5 HOURS.

(3) LM IS ''STAY'' IF SUFFICIENT ASCENT/OESCENT H20 Ai'_O kLECTRICAL POWER ARE AVAILABLE TO

PROVIDE A T3 LIFTOFF_ NOMINAL INSERTION G CSM RESCUE CAPABILITY AS A MINIMUM, LM IS
''STAY'' EVEN IF ALL TANKED 02 IS LOST,

(4) ASSUMES ONLY ONE ASCENT H20 TANK AVAILABLE, IF TWO ARE AVAILABLE, EACH MUST CONTAIN Z9 LBS,

GENERAL NOTE

VALUES IN TABLE ARE THE REQUIRED
USABLE AMOUNTS, UNUSABLES ARE---

l--. .................... . ...... . t

t ' 02 i H20 t A-H '
l i l l l

' ASC ' ._7 ' 2.08 ' i1 '
l l I l l

t DES ' 3,39 ' 16,+ ' 27 o
, .... ........... . ....... . .... -,,----t

(PER TANK OR BATTERY FOR

A FOUR DESCENT/TWO
ASCENT BATTERY
CONF!GURAT ION)

I
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM

3-i03 EMU

Ao PLSS AMP HRS_ 02_ LIOHt & H20 REDLINE$

NOMINAL AND ALTERNATE EVAS-THE PLSS AMP-HRS_ 02t LIOH9 AND H20 REDLINES FOR EACH OF THE
NOMINAL OR ALTERNAT_ EVAIS ARE DEFINED AS THOS_ VALUES REQUIRED FOR 30 MINUTES OF POST EVA
RESERVE,

BI PLSS AMP-NRt 02t LIOH AND H20 GO/NO GOIS ARE DEFINED AS THOSE vALUES REQUIRED TO COMPLETE
THE EVA (NOMINAL OR ALTERNATE) PLUS THE VALUES REQUIRED FOR 30 MINUTES OF POST EVA RESERVE.

C. NOMINAL (4 HR 15 MIN) EVA REQUIREMENTS PER CREWMAN

GO/NO-GOOS
o I o
! t !

t EVA NO, _ J EVA NO, Z I
I I I

t 4 HR 15 # HR 15
I J I

i J I t

t POS (PSIA) I 954 I 95# t
! I t !

J H20 (LBS) _ 8.4 o 7.3 I
J i i g

0 AMP-HRS J 15,2 o 15.2 o
e 1 I i

I LIOH (BTUeS) ° 5400 _ 5400 I
i i i i
J i i i
l i t !
t J i l

ASSUMPTIONS EVA I EVA 2

MET RATE 1050 BTU/HR 1050 BTU/HR

HEAT LEAK -ZOO BTU/HR +100 BTU/HR

02 LEAK RATE 0.035 LBS/HR 0.0_5 LBS/HR
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM

3-i03
CONT.

D, UPS O2t PLSS 02t H20 AND AMP-HR5 GO/NO-GO|S ARE DEFINED AS THOSE VALUES REgUIRED TO
COMPLETE A 30-MINUTE CEVAe

I I

' CEVA GO/NO-GO TABLE
! I

i........................ .- !
i........................................ .___ t
i i f i

' ' ACTIVATED t 4600 PSIA/4,8 LB5 J
' OPS , ............. _..................... t
t ' UNACTIVArEO ' 5380 PSIA/5,O LBS t
t i I i
i ............................................ !
1 i i i

l ' PQS I 925 PSIA/O,4 LBS t
I I I I

i i 1 i

i PLSS i H20 i _e7 LB5
I f I I
i l............. i................... .--i
i i ! i

' ' BAT ' 3,2 AMP-HRS
I O ! I
0................................. . ....... .---- !
o o i t

LIOH 800 BTUIS
i i ! I

ASSUMPT IONS

MET RATE 105Q BTU/HR

02 LEAK RATE 0*035 LBS/MR
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R ITEM

4-1 GENERAL

A, THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCC/MSFN REQUIREMENTS WHICH MUST _E MET
BEFORE A i'GO II IS GIVEN FOR LAUNCH,

B, WHEN A SPECIFIC HARDWARE ITEM OR OPERATIONAL CAPABILITY IS DEFII_D AS A MANDATORY ITEM_ THE
HARDWARE AND/OR SOFTWARE INTERFACE REQUIRED TO PROVIDE THE MANDATORY FUNCTION_ OF THAT
HARDWARE ITEM OR OPERATIONAL CAPABILITY ARE TO ASSUME A MANDATORY STATUS ALSO,

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

NOTE

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

ONLY, IT IS MANDATORY, PRIOR TO COMMITTING
THE MISSION TO LAUNCHP TO BE ABLE TO---

A, RECEIVE AND DISPLAY TELEMETRY AND

TRACKING DATA,

B, MAINTAIN VOICE COMMUNICATIONS WITH

THE GREW.
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R RULE CONDITION/MALFUNCTION t PHASE RULING o CUES/NOTES/COMMENTS
___ ......................................................................................................

! I I

t' ! !

4-2 TELEMETRY , I t
t, t !

A. CONSOLE DISPLAY (D/TV, o PRELAUNCH t MANDATORY _ A. FOR DISPLAY OF MANDATORY S/V
EVENTS_ ANALOGS) o u t PARAMETERS.

! € t

B. PCM GROUND STAIIONS f PRELAUNCH t i OF 4 MANDATORY.' B. FOR DISPLAY OF MANDATORY S/V
(4) i t i HIGHLY o EVENTS AND ANALOGS,

, t DESIRABLE '
e i i

C. RECORDING AND PLAYBACK t t I
t ! l

ALDS , l l
' PRELAUNCH ' BOTH DESIRABLE '

MSFN I o t
! i l

D, FM - GROUND STATION ' PRELAUNCH ' HIGHLY DESIRABLE '
! ! o

i , I

4-3 COMMAND _ I t

A. MOCR TOGGLE SWITCHES ' i _ A, FOR LAUNCH PHASE ABORT REQUEST
(BOTH A AND B) t I I

o I I

1, BSE ABORT REWUEST _ PRELAUNCH i HIGHLY DESIRABLE t
t , i

2, FIDO ABORT REQUEST i PRELAUNCH t HIGHLY DESIRABLE i
! i I

3. FD ABORT REQUEST i PRELAUNCH t HIGHLY DESIRABLE t
t e i

B. COMMAND PANELS--- I i i
INCO, GUIDO, BSE_ I PRELAUNCH I HIGHLY DESIRABLE o
TELCOM, CONTROLP CCATS I _ '

! I !

C, MOCR CONSOLE/SITE I I I
SELECT CAPABILITY ' ' B

! ! !

1. RTC CONSOLE ' i
(CCATS) # , I

J PRELAUNCH o HIGHLY DESIRABLE I

2, CCATS CMD CONSOLE I , I
MED t i i

I I I

D, FC/M&O SWITCHING I , I
CAPABILITY t t t

I t e

i, CCATS t t I
' PRELAUNCH I HIGHLY DESIRABLE t

2, CCATS CMD NED _ I
i i i

E, ABORT/CCATS TEST t PRELAUNCH t HIGHLY DESIRABLE i

SWITCHING CAPABILITY t l I
i t i

i, FD CONSOLE ' o

2, CCATS CMD MED, I ,
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MISSION RULES

SECTION # GROUND INSTRUMENTATION REQUIREMENTS

R RULE CONDITION/MALFUNCTION t PHASE RULING J CUES/NOTES/COMMENTS

B B i
t i i

4-4 TRAJECTORY t o i
t ! !

A, TRAJECTORY DATA l i I A, THE TRAJECTORY DATA SOURCES ARE
PROCESSING t I i UTILIZED AS FOLLOWS---

i ! i

E, AVAILABILITY OF t PRELAUNCH t i MANDATORY _ i, (A) INDEPENDENT VERIFICATION OF
ONE INDEPENDENT t , t L/V NAVIGATION.

TRACKING SOURCE ' ' l
(IPR, USB) FROM ' ' t (B) PROTECTION AGAINST VIOLATION OF
LIFTOFF TO T + _0 t o _ LAUNCH ENVELOPE,
MINUTES, t I m

! ! I

2. IU ANU CMC TM u PRELAUNCH i BOTH MANDATORY i A,2. REQUIRED FOR ORBIT GO/NO-GO

VECTORS FROM I t t
LIFTOFF TO INSERTION i t I

PLUS bO SECONDS, ' ' '
! i i

B, RTCC - DATA SELECT t PRELAUNCH i MANDATORY i B, TO SELECT BEST AVAILABLE DATA

CAPABILITY o i I SOURCE.
! ! t

4-5 COMMUNICATIONS _ ' '
t t

A, MOCR--- f I I
i I e

AFD CONF LOOP ' o ' FOR MISSION CONTROL
FD LOOP t PRELAUNCH t 1 OF 2 MANDATORY I

i I I

MOCR DYN i PRELAUNCH ! ALL HIGHLY i
MOCR SYS i & 2 i i I
A/G _ LOOP t I DESIRABLE I
A/G 2 LOOP I I I

I I I

B. MCC/LAUNCH COMPLEX--- t I t
! ! i

12Z CLTC , o t FOR TERMINAL COUNT COORDINATION OF
111 CVTS ' PRELAONCH I L OF 3 MANDATORY _ MCC-PAD ACTIVITIES
212 MSTC I i I

! t I

C, MCC/RSO--- I i I

FD LINE TO RSO i , ' FOR TRAJECTORY VERIFICATION AND

RSO PRIVATE LINE i PRELAUNCH t _ OF 3 MANDATORY t BOOSTER SAFING

CAPE ill RSO LOOP I I I
f i t

D. MISCELLANEOUS--- ' o
i t i

BSE TM MONITOR LOOP ' PRELAUNCH o DESIRABLE _ USED FOR MONITORING SPACE VEHICLE_

CIF/USB LOOP ' i i SUBSYSTEM CHECKOUT
i l i

E, MCC/REMOTED SITES--- _ i
I I I

ONE A/G PATH ' PRELAUNCH _ MANDATORY l USED FOR COMMUNICATION WITH CREW
i i i
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MISSION RULES

SECTION # GROUND INSTRUMENTATION REQUIREMENTS

R RULE CONDITION/MALFUNCTION' PHASE RULING i CUES/NOTES/COMMENTS

! ! o
, ! i

4-6 COMPUTER , , o
o I I

A. NOC (IBM 360/751 ' PRELAUNCH I MANDATORY o TO PROCESS MANDATORY S/V PARAMETER_

I , o AND TRAJECTORY DATA
i ! i

B. DSC (IBM 300/75} ' PRELAUNCH t HIGHLY DESIRABLE J AN SSC (IBM _80/79) IS AVAILABLE AS
t o I BACKUP TO TME MOC OR DSC8
I I I

C, CCAT6 (UNIVAC 494)- I I t
ONLINE , , t

PRELAUNCH i 1 MANDATORY AI_D i t TO THROUGH PROCESS MANDATORY S/V
t I t PARAMETERS TO MOC

CCATS (UNIVAC 4941 - I t HIGHLY DESIRABLE t
STANDBY t I I

! ! !

D. RTACF - 2 o PRELAUNCH t } HIGHLY t PRELAUNCH IP PREDICTION5 FOR NODE l
t ' DESIRABLE J ABORTS.
i I i

I ! I

4-7 TIMING t t I

MITE 121 g PRELAUNCH t i MANDATORY _ MCC TIMING STANDARD TO SUPPORT
t o i MANDATORY RTCCICCATS COMPUTERS
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R RULE _CONDITION/MALFuNCTION t PHASE RULING i CuES/NOTES/COMMENTS

i i i
! I i

4-8 MCC POWER , i i
i I !

A, BUS A1 ' PRELAUNCH ' MANDATORY i UNINTERRUPTABLE POWER FOR D/TV
o I I CONVERTERS
i I i

B, BUS A2 I PRELAUNCH I MANDATORY I UNINTERRUPTABLE POWER FOR D/TV DATA
, ' ' DISTRIBUTORS AND VSM
I i i

C, BUS B1 I PRELAUNCH i HIGHLY DESIRABLE I 20 SECONDS INTERRUPTABLE POWER FOR
, , ' THE FOLLOWIt_G HIGHLY DESIRABLE
, o i ITEMS---
i i i

I I I -FLT DYN SS_ CONSOLES AND
I I I

I I I PLOTBOARDS
I t I

t t I - RTCG CONSOLES (EXCEPT COMP SUP)
! I I

, I i - RTACF
! I I

* i t - PDSDO
I I I

j , i - CNCC
i i I

i t i - TTY

D, BUS B2 uPRELAUNC H t MANDATORY g 2D SECONDS INTERRUPTAbLE POWER FOR
I o _ MQCR AND SSR CUNSQLES
! ! I
! I !
! 1 I
I I I

4-9 DISPLAY I t I
t I !

Ao MOCR D/TV CHANNELS 0PRELAUNC H I 10 OF 36 G FUR DISPLAY OF MANDATORY S/V
t t MANDATORY l PARAMETERS

NO, OF I i I

POSITION CHANNELS ' I t
! i i

RETRO l o I o

FIDO _ I , ,
GUIDO l i , o
EECOM 1 _ t I
GNC I t I i
RTCC 1 ' I ,
BOOSTER _ , I i

i i i

B, TRAJECTORY DISPLAY I I I
I t I

1, FDO LAUNCH DIGITALS IPRELAUNCH ' MANDATORY ON _ FOR CONTINGENCY ORBIT INSERTION
I o D/TV I MANEUVER DATA AND TFF LIMITS,
! I I

20 GAMMA VS V tPRELAUNC H I MANDATORY ON _ FROM SELECTED TRACKING DATA SOURCE,
o t i OF _---
i i !

' ' (A) 10 X 20 '

* _ SCRIBER PLOTTER '
_ (B) D/TV
' (C) RTCC

' ' PLOTBOARD
' _ (D) SSR '

* PLOTBOARD

30 RFO LAUNCH DIGITALS _PRELAUNCH _ MANDATORY ON i MONITOR FOR MODES 111 AND Ib
' D/TV _ MANEUVER DATA,

40 GAMMAIEI) VS V(EI) _PRELAUNCH _ MANDATORY ON _ MONITOR FOR G-L1MIT VIOLATION,
_ i OF 2---

i i i

' i (A) D/TV '

_ PLOTBOARD
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R _ULE CONDITION/MALFUNCTION' PHASE RULING _ CUES/NOTES/COMMENTS

! I l
! i i

4-9 ! t t
CONT 5o PHI VS LAMBDA IPRELAUNCH ' HIGHLY DESIRABLE ' MON1TOR FOR CRO3S-RAN_E LIMITS

' ' ON 1 OF 2--- '
! ! !

i t PLOTBOARD i
o i CA) RTCC o
t i {B) SSR e
t i PLOTBOARD i
I t !

6, T(FF) VS R(IP) tPRELAUNC H t HIGHLY DESIRABLE ' MONITOR FOR ABOKT MODES lit lIl_ AND
, t ON i OF Z--- t lB.
i i I

u i (A) O/TV i
i t (_) SRR t
, i PLo'rGOARD '
! i t

7* H VS D IPRELAUNC H t HIGHLY DESIRABLE t
I I ON lO X 20 !
, I SCRIBER PLOTTER f
! i i

8, GAMMA(I) VS V(I) tPRELAUNCH _ HIGHLY DESIRABLE _ MONITOR FOK L/V AN_ S/C NAVIGATION
(CHC DYNAMIC t t ON lO X 10 i PERFORMANCE (GUIOANCB SYSTEM
STATUS) , t SCRIBER PLOTTER i ANALYSIS - COMPARES CMC WITH

o t I TRACKING).

9. WEDGE ANGLE MONITOR fPRELAUNCH t HIGHLY DESIRABLE I MONITOR FOR L/V ANO S/C NAVIGATION
I i ON DITV ' PERFORMANCE
l i i

EO, GUIDO ANALOG CHART _PRELAUNCH t HIGHLY DESIRABLE I

RECORDERS ONE AND _ ' ON TV
TWO , 1 ,

! ! !

11. INSERIION/INJECTION 'PRELAUNCH ' MANDATORY ON t FOR G&N GO/NO-GO
DIGITALS I I D/Tv I

I I I
I I !

C, ADEG CHANNELS 90-93 IPRELAUNC H t HIGHLY DE_IRAULE I FOR OSC O|SPLAY3

D, VSM IPRELAUNC H i MANDATORY I FOR DITV
I ! !

E, AUX VSM 'PRELAUNCH ' HIGHLY DESIRABLE '
I i i

F, EIDOPHORS (3) IPRELAUNCH _ 2 HIGHLY t
t I DESIRABLE i

NOTE--- INDIVIDUAL FLIGHT CONTROLLERS WILL BE
RESPONSIBLE FOR REPORTING LOSS OF DISPLAY
CAPABILITY OF MANDATORY PARAMETERS TO THE FLIGHT

DIRECTOR.
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R _ULE CONDITION/MALFUNCTION t PHASE RULING i CUES/NOTES/COMMENTS

i t 1
t i t
i i i

#-i0 GSFC ' ' '
t ! I

A, GSFC UNIVAC - 494 (2) 'PRELAUNCH ' 1 MANDATORY t A, ONE UNIVAC - 494 CAN PERFORM ALL
COMMUNICATIONS _ o _ NECESSARY FUNCTIONSP THE SECOND ONE
PROCESSOR I t I IS BACKUP,

i ! i

B, WBD (50,0 KBPS) LINES tPRELAUNCH o i MANDATORY ' B, EITHER LINE CAN _E 5WITCHED T_
(2) BETWEEN MCC AND ' ' J EITHER UNIVAC - 494,

GSFC t o I

C, TTY CIRCUITS BETWEEN ' ' i Co VFTG PROVIDES TWO REDUNDANT 16

MCC AND GSFC t I t CIRCUIT TTY CHANNELS,
t t I

I, OUTGOING tPRELAUNCH _ i OF 92 CIRCUITS ' I, FOR ACM MSGP LS CMD
' ' HIGHLY DESIRABLE i
i ! !

2. INCOMING (JJ) fPRELAUNCH i i OF 92 CIRCUITS t 2, FOR IRECEPTION OF LDWSPEED RADAR
i i MANDATORY .I DATA,
I ! I
t I t

l I I
! t !

4-11 KSC , , e
! t I

TELEMETRY--- l i I
i I I

A, VHF TM FROM THE I l t A, THESE ANTENNAS CAN BE SWITCHED TO
FOLLOWING FOR S-II, ' t t MILA OR CIF FACILITIES
S-IVB, AND IU--- . o , t

I ! !

_, CIF ANTENNA tPRELAUNG H t i HIGHLY '
t t DESIRABLE o
I I I

2, MILA VHF ANTENNA t o o
t D t

B, USB TM F_OM THE ' ' I B, USB i_ THE CSMtS ONLY SOURCE OF
FOLLOWING--- e t I DATA,

I I I

i, MILA USB IPRELAUNCH ' L MANDATORY i
i i i

2, CIF USB ' ' '

COMMAND---

THIS CAPABILITY IS DEFINED UNDER GSFC/KSC/MSFN
COMMAND RULE 4-12 FOR LAUNCH COVERAGE,

TRACKING---

THAT CAPABILITY REQUIRED TO SATISFY RULE 4-4

(TRAJECTORY) ISMANDATORY,

VOICE COMMUNICATIONS---

THIS KSC CAPABILITY IS DEFINED UNDER MCC RULE 4-5
(COMMUNICATIONS),
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUZREMENT$

R RULE CONDITION/MALFUNCTION _ PHASE RULING t CUES/NOTES/COMMENTS

i i i
! i i

4-12 LAUNCH COVERAGE t m t

KSC/MSFN SITES (SITES NOT LISTED DUE TO VARIABLE

LAUNCH AZI(_iUTH) MUST PROVIDE THE FOLLOWING
CAPABILITIES FROM LIFTOFF THROUGH S-IVB CuIOFF
PLUS 60 SECONDS,
REFER TO DECISION MATRIx (RULE 4-L6 AND FIGURES

4-i THROUGH 4-51 TO DETERMINE CAPABILITY,
I I I

Ae CMI) D t I
! t I

CCS OPRELAUNCH ' HIGHLY DESIRABLE t
t t I

B, TELEMETRY I t t
t I !

S-IC (VHF) 'PRELAUNCH ' HIGHLY DESIRABLE ' S-IC DATA IS ONLY HIGHLY PESIRABLE
I = I SINCE THE MCC IS NOT PRIME FOR
, f t REQUESTING AN ABORT FOR S-IC
, t I MALFUNCTIONS,
! t I

S-If {VHF) 'PRELAUNCH ' HIGHLY DESIRABLE i FOR ABORT CUES FROM MCC
, t FROM J
' ' LIFTOFF TO S-If '

l ' CUTOFF (APPROX, i
' ' 8 + 36 SEC) i
t t B

S-IVB VHF (CP-Z) 'PRELAUNCH J HIGHLY DESIRABLE
t i i

IU CCS (DP-ZB) _PRELAUNCH = I OF 2 MANDATORY = FOR ABORT CUES FROM MCC
IU VHF (DP-1) I I I

I I I

CSM (USB) IPRELAUNCH ' MANDATORY FROM t FOR ABORT CUES FROM MCC
' _ LIFTOFF THROUGH l
' ' S-IVB'CUTOFF i
, o PLUS 60 SEC, '
t l I

C, TRACKING t _ I

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

D, A/G COMMUNICATIONS t i i
e ! !

1, MILA I I
VHF tPRELAUNCH ' 1 OF 2 MANDATORY =
USB I t =

! I I

2, MSFN J t I
VHF IPRELAUNC H i E OF 2 MANDATORY I
USB , o ,

! ! i

i i i
! t !

:..-.-.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R RULE CONDITION/MALFUNCTION I PHASE RULING I CuES/NOTES/COMMENTS

I I I
i o i
! i !

4-13 GENERAL ORBITAL COVEMAGE e o

IT IS REQUIRED THE MSFN HAVE THE CAPABILITY OF
PROVIDING THE MCC MINIMUM MISSION CONTROL SUPPORT
LISTED BELOW OF TWO MSFN USB SITES PER REVOLUTION
THROUGH REVOLUTION 3,

o t !

A, CMD I I I
! i i

CCS tPRELAUNC H I HIGHLY DESIRABLE i
i i i

CSM USB _PRELAUNCH i HIGHLY DESIRABLE t
i i i

B. TELEMETRY t I o
! i !

S-IvB VHF (CP-I) gPRELAUNCH i HIGHLY DESIRABLE t
i i i

IU COS (DP-ID) ' I I DOWNLINKS REQUIRED TO RECOVER S-IVB
tPRELAUNC H I 1 OF 2 MANDATORY g DATA,

IU VHF (DP-1) t f I
! i !

CSM USB IPRELAUNC H o MANDATORY t
i i !

C, TRACK I I I
t i t

C-BAND tPRELAUNC H t HIGHLY DESIRABLE i
i ! i

USB tPRELAUNC H t MANDATORY t
! € i

D, A/G COMMUNICATIONS ! o I
I I !

VHF °PRELAUNCH * 1 OF 2 MANDATORY I USB MANDATORY AT LEAST ONE STATION
i _ t PRIOR TO TLI TO CONFIRM QNBOARD CSM

USB IPRELAUNC H I g US_ A/G CAPABILITY,
I I !

4-14 POST S/C SEPARATION t t I

IT IS MANDATORY THAT i SITE PROVIDE THE

FOLLOWING CAPABILITIES---

A, TLM - CCS t PRELAUNCH I MANDATORY I A, TO PROVIDE TM FOR DETERMINING
t I I S-IVB STATUS BEYOND VHF RANGE,
t t I

B, CMD - CCS o PRELAUNCH t MANDATORY i B, TO PRQVIDg CORRECTIVE COMMAND
o t I CAPABILITY FOR S-IVB BULKHEAD DELTA
I I o PROBLEMS,
t I I

o I I C, _OTH OF THE ABOVE ARE REQUIRED TO

i I i INSURE CREW SAFETY AND LM
I t t EXTRACTION,

MISSION REV DATE SECTION GROUP pAGE
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION RE_UIREMbNTS

R RULE :ONDITION/MALFUNCTION' PHASE RULING t CUES/NOTeS/COMMENTS

i ! t
j i !
i ! I

i
4-15 HSK9 GDS_ MAD I i

IT I5 MANDATORY 2 OF 3 OF THESE SITES PROVIDE
THE FOLLOWING CAPABILITIES---

A, TM USB ' PRELAUNCH ' MANDATORY I A, TO COVER TNANSLUNAR COAST AND
I I o LPD,
I I I

B, TRACK USB I PRELAUNCH o MANDATORY I
I I I

C. VOICE USB ' PRELAUNCH t MANDATORY
I ! I

Do CMD USB ' PRELAUNCH I HIGHLY DESIRABLE
I I I
I I I
t I I

4-16 RIOMETER NETWORK t PRELAUNCH t o
SITES I t I

i I I

A, LIMA t i HIGHLY DESIRABL_
I ! I

B, CRO t I 1 OF 2 HIGHLY I
CYI t J DESIRABLE I

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 4 GROUND INSTRUMENTATION Rk_UIREM_NTS

R ITEF

4-17 INTRODUCTION TO $1TE FAILURE DECISION MATRIX

FOR PRELAUNCH FAILURES OF LAUNCH PHASE SITE CAPABILITY, THE FOLLOWING DECISION MATRIX APPLIES
THE LAUNCH PHASE GROUND INSTRUMENTATION REQUIREMENTS TO THE RESULTING DEbRADED COVERAGE,

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

(NOMINAL INSERTION IS 12 + 40}

TO USE THE MAIRIK

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

B, GO ACROSS TO THE COLUMN FOR THE CAPABILITY THAT WAS LOST AND READ THE DECISION,

C, THE COVERAGE THAT WAS LOST IS IN THE COLUMN LABELED ''APPROXIMATE MANDATORY COVERAGE
LOST t' ,

D, 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

5£CTION 4 GROUND INSTRUMENTATION REqUIReMENT5

R ITEM
-_ .---.

, ................................................................................ i

' SITE5 FAILED 'APPROXIMATE ' CAPABILITY LOST '
, , , I ,..... tMANDATORY , , I , l..............................

' ' ' ' ' 'COVERAGE LOST ' ' ' ' '

' ' ALDS'MIL/CAPE' BDA ' VAN 'FOR NO/GO ITEMS'TELEt4ETRY' CMD ' TRACK ' A/G '
' ' TM ' ' ' 'FOR ALL LAUNCH J , , , I

.............................AZIMUTHS:.........'.....'.........:.......'' I00-001 00-00 I04-lOI09-lO ' US_ OR USB BOTH U5_
' ' TO ' TO ' TO ' TO ' ' CC5 AND ' AND ' S AND C ' AND '
' '08-49 I 08-A_9 112-40116-05' ' VHF ' CCS ' BAND ' VHF '
l I I t l , , , I , i
! I i ! I , , l I , ,

, i i i t t , , l......... t-__.-__,....................................... .- -.. ...... .....

' S ! ' l ! , , , , , l
' I ' ' ' ' ' NONE ' ' ' ' '

' N ' X ' t , , ' GO ' N/A ' N/A ' N/A '
' G ' ' ' ' ' SEE NOTE i ' ' ' ' '
i L ! i l . _ i l , , i I
' E i..... I........ i..... !..... l.......... .--.- l......................... . ....... !
1 l l , , ! ! , , , l

' S ' ' , t _ 00-00 TO ' ' ' ' '
' I ' ' X ' ' ' 04-i0 ' GO ' GO ' NO-GO ' NO-GO '
' T ' ' ' r, ' ' SEE NOTE 2 ' ' ' ' '
I E I I I 1 I I t I I I

i ! i , ! , i i i i ,

' F t , ' ' '08-49 TO 09-i0 ' l , I t
' A ' I ' X ' ' ' GO ' GO ' GO ' GO I

' I ' ' , , o SEE NOTE _ t , , , ,
I L I ..... I ........ I ..... I ..... I ............... I ......... I.--.----I ......... I ....... I

! U ' i i , ! i , , , i
' R ' I t ' X I NONE ' GO I GO I GO ' GO I
I E I I , I I , , , I l
i___, ..... i........ i..... ,..... #............... ,......... i..... ,.... . .... l....... l
i , i , ! , l l , i l
, i i , , i i ......... , ..... i ..... .-.- ! ....... i...........................

' M ' ' ' ' ' OO-O0 , ' ' ' ' - '

' U ' X ' X ' ' ' TO ' NO-GO o GO ' NO-GO ' NO-GO '
' L i , , , I O_-_O ' _ ' _ '

i T l I , ! , l , , !.............................................. I

' I ' ' ' ' ' O0-OO ' ' ' ' '
, p , , , I , TO t , , I ,
I L ' _f X ' X ' ' 09-i0 ! GO ' GO ' NO-GO I NO-GO t

' E ' ' ' ' ' SEE NOTE 2 t , , , ,
, i , , i , ......... . ...... ..---,...................................... i__ l ! ,

' 5 ' ' ' ' ' 00-00 I I , , ,
I I I I I , I TO I I , I ,
' T ' ' X ' ' X ' O#-lO t GO I GO '. NO-GO I NO-GO '
' E ' ' ' ' ' SEE NOTE 2 ' I i , ,
! i , l ! ! l i , ! l........ ................... . . ................... .--

' F ' ' t , , 08-49 I , , ' '
t A ' ' ' X ' X ' TO ' NO-GO ' GO ' NO-GO ' NO-GO '

' I ' ' ' ' ' 16-05 ' ' ' ' '
! L ! I , , I I ' ' ! '............................................... . ........ . ...... .--.-

' U ' ' ' ' ' 08-49 ' , , , t
i R ' ' , I , TO I I t , ,
' E ' X ' ' X ' ' 09-10 ' GO ' GO I GO ' GO o
' S ' ' ' ' ' SEE NOTE :_ J _ , , l

..... --. ................ . ....... ....
t I , , I t I I , I ,

t o X ' t ' X t NONE t GO ' GO ' GO t GO I
i , t , i ! i , ! t ,
1 t , i t I i i i .... . .... t i.................................... . ......................

, , , , i i 00-00 o i i , t
, t X ' X _ X ' t TO I NO-GO ' GO ' NO-GO ' NO-GO '
' ' ' ' ' ' 09-10 ' , , , t
t i t l , i i i..... ,__-.. .... t l
, i , i l , l l , , i

i t | i , , i ......... i 1---- t !

NOTES---

I, LOSS OF ALDS RESULTS IN LOSS OF $-IC TMt HOWEVER* IT IS NOT MANDATORY FOR
LAUNCH.

2, GO ON TM BECAUSE OF ALDS DATA UNTIL 0B-49,

3, LOSS OF COVERAGE IS NOT SEVERE ENOUGH FOR A NO-GO CONDITION,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM

5-i THE LAUNCH PHASE WILL BE TERMINATED FOR ANY OF THE FOLLUWIN@ CONDITIUNS---

A, VIOLATION OF THE VEHICLE BREAKUP LINE.

B, TFF IS LESS THAN OR EQUAL TO i + 40 AND DECREASING AFTER TOWER JLTTISON,

C. VIOLATION OF ENTRY '*G'' LIMIT,

Do VS INCREASING,

E, OVERSPEED CONDITIONS AT INSERTION.

F. VIOLATION OF EXIT HEATING LINE,

G, IF SLV-S/C VIOLATES THE MINIMUM NODE Ill BURN LINE BEFORE ACHEIVING MODE IV GAPABILITY,

5-2 THE LEE WILL NOT BE JETTISONED UNTIL MODE II CAPABILITY lS ESTABLISHED BY TFF 15 GREATER THAN OR
EQUAL TO i + 20 AND INCREASING,

5-3 MODE II* III_ IV* AND APOGEE KICK,

A. THE GROUND IS PRIME FOR ABORT MODE DETERMINATION AND MODE Ill MANEUVER COMPUTATION. THE

CREW USING THE G AND N_ WILL BE PRIME FOR MODE IV_ APOGEE KICK MANEUVERSP AND DETERMINATION
OF 5-1VB OVERSPEED CONDITIONS.

B, MANEUVERS WILL BE INTERRUPTED WHEN TFF : _ + 40 AND DECREASING,

Co MODE Iv MANEUVERS WILL BE INTERRUPTED IF THE CURRENT ALTITUDE IS 75 NMt DECREASING AND HP
IS LESS THAN 30OK FT.

Do IF ENTERINGP UTILIZE LIFT TO AVOID LAND, UNAVOIDABLE LAND LANDING USE RL 90 DEG,

E, IF NO SLA SEP OR IF 5PS FAILS---

1, HP 15 LESS THAN 40 - EXECUTE CM/SM SEP BY TFF = _ + 4U.

2. HP 15 BETWEEN 40 AND 75 - GROUND WILL DECIDE TO USE SM RCS AEAP OR AT APOGEE
TO REDUCE HP TO 40 NM,

5-4 MODE Ill ABORTS.

A, PREDICTED TFF AFTER 5PS C/O IS LESS THAN i + 40.

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

2. G&N GO AND FULL LIFT IP ON LAND - BURN TO TFF : i + _O_ RL 90 DEG*

3* G&N NO-GO AND FULL LIFT IP ON LAND - BURN A REDUCED DELTA V TO MAINTAIN TFF
AFTER C/O AND RL 90 DEG,

B, IF DELTA TB IS LESS THAN OR EQUAL TO 2 5EC9 DO NOT BURN*

C, IF IGNITION OCCURS AFTER GETI +iO SEC_ BuRN UNTIL GGN DELTA R = O. RL 55 DEG, (IF UNABLE TO
BURN DELTA R - O, RL 90 DEG,)

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM,

5-5 THE S/C CMC WILL BE NO-GO FOR ABORT MANEUVER DETERMINATION AND MUN_TORING FOR ANY OF THE
FOLLOWING---

Ao CMC PROGRAM ALARMS---

SINGLE OCCURRENCE - 00214, 00777, OLL07, OL4O?t 04777t 07777, 10777, L_777, 14777, QOZO5

CONTINUOUS OCCURRENCE - 20#30t 20607, 20610, _1103t 21_04t 21Z08, Z1210o 2130Zt 21501,
21502, 21521_ _1104_ 31201t 31202, 3120_* 31207, 31211

8, RTCC AND CMC TFF DIFFERENCE OF GREATER THAN 40 SEC,

C, CONFIRMED ERROR IN S/C PLATFORM VELOCITY COMPONENT_ OF OREATER THAN 50 FP_ IN X OR EOQ FPS
IN Z,

D, CMC TRAJECTORY SOURCE INDICATES I°GOtt OR tMNO-GOtl INCONSISTENT WITH BEST TRAJECTORY
SOURCE(S) INDICATION,

5-6 THE ORBIT IS tIGO II IF HP IS GREATER THAN OR EQUAL TO 7_ NM,

RULES 5-7 THROUGH 5-19
ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

R ITEF
_. !..... B

5-20 EARTH ORBITAL ALTITUDE CONSTRAINTS---

A, REAL-TIME MISSION PLANNING

PERIGEE - 85 NM MINIMUM, MAXIMUM HP IS DETERMINED BY SM RCS AVAILABLE FOR HYBRID DEORBIT,

B, CONTINGENCY

PERIGEE - 75 NM MINIMUM {VIOLATIONS WILL BE CORRECTED ASAP) IF HP LE36 THAN 75 NM AND
MANEUVER TO RAISE HP IS NOT POSSIBLE---

1, HP IS BETWEEN 40 AND 75 " EXECUTE _PS RETROGRADE ASAP UNTIL HP 15 LESS THAN
40, IF NO 5PS_ USE SM-RCS,

2, HP IS LESS THAN 40 - CM/SM 5EP - RETRO WILL RECOMMEND ENTRY PROFILE,

5-21 RESERVED

5-22 S/C L/O TIME (GRR) WILL BE UPDATED WITH SRO L/O TIME iF THE TWO ARE DIFFERENT BY _0 SEC.

5-23 TIME BETWEEN EPO RETROFIRE GETI AND 4OOK MUST BE GREATER THAN 9 MIN, IF NOT_ HETAMGET FOR NExT
PTP,

5-24 RESERVED

5-25 PLANNED G&N AND SCS RETROFIRE MANEUVERS WILL BE UPDATED IF---

Ae THE COMPUTED RETROFIRE POSITION CHANGES BY GREATER THAN 0._ DEG LONGITUDE PRIOR TO GET1 -30
MINe

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

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM

5-26 RESERVED

5-27 IF SPS FALLS AFTER EPO RETROFIRE IGNITION OR NO SLA SEP---

A* HP IS GREATER THAN 75 NM - RETARGET FOR NEXT BEST PTP USING RCS,

B, HP BETWEEN 40 AND 75 - PITCH UP TO LOCAL HORIZONTAL ATTITUDE AND BURN SM RCS USING
FOLLOWING PRIORITIES---

I, BURN HP TO PAD VALUE

2, BURN MAXIMUM SM RCS DELTA V AVAILABLE

3, BURN CM RC_ TO HP = #0 f.M IF SM RCS DELTA V NOT SUFFICIENT TO OBTAIN HP = 40
NM IF HP IS LESS THAN OR EQUAL TO 40 NM TERMINATE ALL THRUSTING AT TFF = 7
MIN,

C, HP IS LESS THAN 40 NM - REMAIN IN RETRO ATTITUDE AND BURN SM RCS uSING THE F_LLOWING
PRIORITY---

i, BURN DELTA V RISIDUALS,

2, BURN MAXIMUM SM DELTA V AVAILABLE,

NOTE

THE S-IVB LOX DUMP CAPABILITY
MAY BE USED TO SHAPE THE ORBIT
FOR RETROFIRE MANEUVER OR TO

REDUCE THE 5-1VB WEIGHT TO
OBTAIN MORE SM RCS DELTA V,

MISSION RE_ DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM

5-28 THE G&N IS NO-GO FOR ENTRY IF---
/

A, THE CMC VAL_EIOF DOWNRANGE ERROR (RP - RT) AT ,2G DIFFERS GREATER THAN ./- 100 NM FROM
GROUND VALtIE.CREW FAILOVER TO EMS ENTRY AS FIRST PRIORITY OR GROUND BANK ANGLE AND RETRB AS
SECOND PRIORITY,

B, V AND GAMMA AT #OOK ARE OUTSIDE THE CORRIDOR. GROUND WILL PROVIDE ENTRY PROFILE.

5-29 BOOSTER NAVIGATION AND TARGET UPDATES FOR TLI---

A, AN IU NAVIGATION UPDATE WILL BE PERFORMED FOR THE FOLLOWING SITUATIONS. THE UPDATE WILL BE

TIMETAGGED PRIOR TO LOS OF THE LAST SITE PRIOR TO TB6 INITIATION,

i, WHERE AN IU ACCELEROMETER FAIL OCCURRED PRIOR TO EARTH ORBIT INSERTION,

2, FOR A FIRST OR SECOND TLI OPPORTUNITY WHERE MSFN VERSUS IU DIFFERENCE
VIOLATES ANY OF THE FOLLOWING---

AT GET = 56 MIN--- DOWNRANGE POSITION GREATER THAN +/- 87801 FT
SEMI-MAJOR GREATER THAN +/- 3*Z NM

CROSSRANGE VELOCITY GREATER THAN ./- 16 FPS

AT GET = E HR 45 M_N--- DOWNRANGE POSITION GREATER THAN +/- 1BE_B8
SEMI-MAJOR AXIS GREATER THAN ./- 3.5 NM
CROSSRANGE VELOCITY GREATER THAN +/- 16 FPS

B, THERE WILL BE NO IU TARGET UPDATES FOR EITHER TLI OPPORTUNITY,

5-30 RESERVED

5-31 RESERVED

5-32 THE MAXIMUM ALLOWABLE MISALIGNMENT RATES B_TWEEN THb IU AND IMU ARE 0.6 OEG/HR (IU) AND i_5
DEG/HR (IMU},

5-33 RESERVED

5-34 DISPERSED TLI C/O---

PREDICTED DELTA V CAPABILITY (CSM ALONE) AFTER TDGE AND DOCKED 5P5 MIDCOURSE---

A, GREATER THAN 5500 FPS - CONTINUE MISSION

B. LESS THAN 5500 FPS - EXECUTE EARTH ORBIT ALTERNATE

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM

5-35 DIFFERENCE IN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION---

Ae VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS NO-GO---

DELTA XDOT IS GREATER THAN +/- 38 FPS

DELTA YDOT IS GREATER THAN +/- 73 FPS

DELTA ZDOT IS GREATER THAN +/- 87 FPS

DELTA VT IS GREATER THAN +/- 34 FPS

B, VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS TEMPORARILY NO-GO---

DELTA XDOT IS BETWEEN +/- 7.5 AND +/- 38 FPS

DELTA YDOT IS BETWEEN +/- 41 AND +/- 73 FP5

DELTA ZDOT IS BETWEEN +/- Z8 AND +/- 87 FPS

DELTA VT IS BETWEEN +/- 14 AND +/- 34 FPS

NOTE

TLI IS NO-GO UNTIL PARTS C AND 5-36 ARE
DETERMINED (ORBITAL PARAMETER DECISIONS),

C, VIOLATION OF ANY OF THE FOLLOWING ORBITAL DECISION PARAMETERS AT GET = E HR @5 MIN MEANS

TLI IS NO-GO, PARAMETERS ARE IU VERSUS MSFN,

SEMI-MAJOR AXIS IS GREATER THAN +/- 3,2B NM

CROSSRANGE VELOCITY IS GREATER THAN +/- 32 FPS

5-36 DIFFERENCE IN MSFN AND IU DOWNRANGE POSITION (DELTA RV) IS GREATER THAN +/- ZOStlO0 FT AT _ET =
56 MIN MEANS TLI _S NO-GOe

5-37 WITH AN 5-1VB GUID REF FAIL OR AN S-IVB ACCELEROMETER FAIL DORIN8 LAUNCH PHASEo VIOLATION OF ANY
OF THE FOLLOWING ORBITAL DECISION PARAMETERS MEANS TLI IS NO GO, PARAMETERS ARE CMC VERSUS MSFN.

A. DIFFERENCE IN DOWNRANGE PosITION IS GREATER THAN +/- 535_900 FEET AT GET = 5b MIN, _

B. D_FFERENCE IN SEMIMAJOR AXIS IS GREATER THAN +/- 11,b N, MI AT _ET : i HR W5 MIN,

C, DIFFERENCE IN CROSBRANGE VELOCITY IS _REATER THAN +/- 78.7 FPS AT GET = I HR 45 MIN.

RULES 5-38 THROUGH 5-45
ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM

5-46 THE CMC OR LGC WILL BE TEMPORARILY NO-GO FOR MANEUVER CONTROL FOR ANY OF THE FOLLOWIN_---

A. COMPUTER PROGRAM ALARMS---

SINGLE OCCURRENCE - 00205P 0U214_ OO77T. Oll0T, Ol4O7t G37779 047779 077771 107TT* 13TTTP
14777

CONTINUOUS OCCURRENCE . 20430_ 2U607_ 20610_ 2110_9 212049 21206_ 2121GJ 213029 21_OiP
21502, 21521_ 311049 312019 312029 31Z039 31207, 312L_

B. CMC/IMU ALIGNMENT DISCREPANCY (FOR MANEUVER EXECUTION_ MONITORINGt AND ORBIT
DETERMINATION).

1, SEXTANT STAR CHECK--- AUTO OPTICS POSITIONING DOES NOT PLACE SELECTED STAR
IN FIELD OF VISION OF SXT.

2, HORIZON CHECK ERROR IS _REATER THAN 4 DEC FOR RETROFIRE FROM EPQ.

C* LGC/IMU ALIGNMENT DISCREPANCY INDICATE BY GREATER THAN 2 DEC FROM PREDICTED COAS
COORDINATES.

D, DIFFERENCE BETWEEN CMC/LGC GROUND NAV CHECK AFTER A NAV UPDATE FROM GROUND IS---

I, LATITUDE IS GREATER THAN .02 DEG,

2. LONGITUDE IS GREATER THAN .02 DEC,

3, H 15 GREATER THAN .2 NM.

5-47 SPACECRAFT TIMING MUST BE MAINTAINED WITHIN THE LIMITS---

CM¢ (SEC) LGC (SEC) AGS {SEC)

A, RETROFIRE 2 ..................

B. ENTRY 2

C, TLI 2

D. MCCiS 2 ..................

E. LOI/DOI 2 2 .........

F, TEl 2 2

G. DESCENT ,5 ,3 .3

H, ASCENT .5 .3 .3

I, RENDEZVOUS ,5 .5 .5

J. SXT TRACKING .5

ROLES 5-48 THRU 5-_5 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM

APOLLO 14 FNL 11/1/70 TRAJECTORY TRANSLUNAR

5-56 RESERVED

5-57 TRANSLUNAR MCC EXECUTION CRITERIA

A, SPS MCCIS SHOULD BE GREATER THAN _ SEC,

B, MCC 2 AND G ARE PREFERRED EXECUTION POINTS,

C, CONSIDERING THE ABOVE( FIRST MIDCOURSE WILL BE DELAYED UNTIL MCC 2 IF COST IS NOT

PROHIBITIVE,

D, IF THE NOMINAL MISSION DESIGN IS FREE RETURN( A NON-FREE MCC 2 OF _ SEe SPS WILL BE
EXECUTED TO AVOID MCC 3 WHEN FEASIBLE,

E, FOR A NOMINAL HYBRID MISSION9 THE MANEUVER TO GO NON-FREE RETURN WILL BE EXECUTED AT MCC 3,

5-58 RESERVED

$
5-59 LOI SHALL BE TARGETED WITHIN THESE CONSTRAINTS---

A, THE PERICYNTHION OF THE APPROACH HYPERBOLA WILL BE MAINTAINED WITHIN ./- 10 N,M, OF HP -

TARGET,

B. THE ALTITUDE OF THE NUDE (BETWEEN THE APPROACH HYPERBULA AND THE DESIRED LPO) WILL BE
MAINTAINED BETWEEN -i0 AND +15 NoM, OF HP TARGET,

5-60 A ItGO t' FOR LOI REQUIRES THE FOLLOWING---

A, COMMITMENT TO LEAST 4 HRS IN LPO - (PROVIDES ONE REV OF TRACK AFTER LOl FOR CALCULATION OF
TEI),

B, ADEQUATE FUEL REMAINING FOR SUBSEQUENT LUNAR ORBIT OPERATIONS, (MINIMUM IS TEl AND TEC
MCCIS}

MISSION REV DATE SECTION GROUP PAGE
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5-61 PREMATURE LOI SHUTDOWN FOR SPS PROBLEMS (LOI ABORT MODES)

A, GHUTDOWN IN MODE I REGION -

1, EXECUTE A OPS 2 HR DIRECT ABORT FOR

LOI BURN TIME FROM._O.OTO 3.__3SEC,

LOI DELTA V FROM 0 TO 238

2, EXECUTE A DPS 30 MIN DIRECT ABORT FOR

LOI BURN TIME FROM 33 SEC TO E.15

LOI DELTA V FRQM 238 TO 545

3, EXECUTE A DPS TO DEPLETION 3O-MIN DIRECT ABORT FOLLOWED BY A SUPPLE MEN_ARY

APS BURN 2 HRS LATER

LDI BURN TIME FROM 1+15 TO 1+39

LOI DELTA V FROM 545 TO 725

B, SHUTDOWN IN MODE II REGION - EXECUTE A DPS 2-1MPULSE CIRCUMLUNAR ABORT,

LOI BURN TIME FROM i+39 TO 2+4Z

LOI DELTA V FROM T25 TO 120Z

C, SHUTDOWN IN MODE IIl REGION - EXECUTE TEI (5PS OR DPS) AT NEXT OPPORTUNITY OR INITIATE AN
ALTERNATE MISSION=

LOI BURN TIME FROM 2+41 TO 6+07

LOI DELTA V FROM 1202 TO 2986

NOTE---

1, ALL ABORT MANEUVERS ARE MCC-H TARGETED EXCEPT FOR THE DPS 3O-MIN ABORT WHICH 15 TAKEN
FROM THE CREW CHART

2, CONTROL LIMITS APPLY AS FOLLOWS---

LOI DELTA TB LO| DELTA V LIMITS

O - 33 5EC 0 - _B TIGHT

33 SEC-3+2O 238 - _513 LOOSE

3+20 - C/O 1513 - 2986 TIGHT

5-62 IF THE SPS FAILS AT IGNITION---

A, MCC - RESCHEDULE MCC FOR FLYBY TRAJECTORY WITH DPS/SM-RCS EXECUTION,

B. LOI - EXECUTE ABORT MANEUVER WITH DPS/SM-RCS,

C, DOI - EXECUTE GROUND COMPUTED TEI WITH DPS AS SOON AS PRACTICAL,

RULES 5-63 THROUGH 5-75
ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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5-76 THE DOI MANEUVER WILL BE TARGETED TO ACHIEVE A 50K FT PERICYNTHIAN AT PDI,

5-77 A °°GO°_ FOR DOI REQUIRES COMMITMENT TO AT LEAST 4 HRS IN LUf_AR ORBIT,

{NOTE--- THLS PROVIDES ONE FULL REV OF TRACK AFTER bOl FOR CALCULATION OF TEl,)

5-78 AFTER AOSp FOLLOWING DOI_ EXECUTION OF THE BAILOUT ABORT MANEUVER WILL BE RECOMMEN_LD IF
INCOMING MSFN RADAR DATA INDICATES A CLOSEST APPROACH ALTITUDE GF E_UAL TO UN LESS THAN E,O N,M,

ABOVE THE LUNAR TERRAIN,

NOTE

i, THE PERICYNTHION ALTITUDE WHICH CORRESPONDS TO
I,0 N,M. CLOSEST APPROACH IS 3,b NoN,

2, THE VALUE OF DOPPLER RESIDUALS AT ADS WHICH
CORRESPONDS TO THIS PERICYNTHION IS -}2 CYCLES

PER SECOND.

RULES 5-79 THROUGH 5-80
ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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5-81 PRIOR TO UNDOCKINGt CSM MANEUVERS WILL BE SCHEDULED ASAP TO CORRECT THE FOLLOWING SITuATIONS---

A, MISS DISTANCE OVER THE LL5 GREATER THAN 0,5 DEG OUT OF PLANE,

B* DEVIATION IN APPROACH AZIMUTH GREATER THAN +/- 2 DEG FROM THE NOMINAL,

C, CURRENT PERICYNTHION ALTITUDE LESS THAN 30000 FT,

D, PREDICTED ALTITUDE AT PDI IGNITION LESS THAN 30000 FT OR GREATER THAN 70000 FT,
(PREDICTIONS WILL BE BIASED USING EXPECTED/CALCULATEO WORST CASE PROPOGATION ERRORS),

NOTE

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

5-82 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 IS NO LESS THAN ZOOO FT,
NOR MORE THAN 35_000 FT,

5-83 THE CIRCULARIZATION MANEUVER WILL BE TARGETED TO ACHIEVE A 60 NeMe CIRCULAR ORBIT AT RENDEZVOUS=

5-84 THE PREMISSION LLS POSITION WILL BE UPDATED IF THE LL5 SXT SIGHTINGS CHANGE BY---

A. FRA MAURO

i= DELTA H LESS THAN 2000 FT,

2e DELTA LATITUDE LESS THAN 6000 FT*

3, DELTA LONGITUDE LESS THAN 2000 FT,

5-85 ALLOWABLE MISALIGNMENTS AT PDI ARE Do6 DEG ABOUT THE X AND Y AXES, IF THE SECOND P52 ALIGNMENT

DETECTS DRIFT RATES INDICATIVE OF GREATER MISALIGNMENTt PDI WILL BE SLIPPED ONE REV,

RULES 5-86 THROUGH 5-88 ARE RESERVED,

MISSION REV DATE sEcTIoN GROUP PAGE
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5-89 LR DATA IS REQUIRED FOR LANDING--NO LR DATA BY 1OK FT -ABORT,

A, LR CONVERGENCE (ALTITUDE ONLY) - DATA NOT BEING ACCEPTED OR CONVERGING FOLLOWING LOCKON FOR

60 SECONDS - ABORT,

B, LR DATA ACCEPTED AND CONVERGED CONTINUOUS TO P-64 - CONTINUE MISSION IF LOSS OF LOCK OCCURS
IN P-64,

C. LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT - CONTINUE TO P-64,

1. LANDING RADAR REGAINED IN P-64*

(A) OELTA H LESS THAN EOOOFT BETWEEN PGNS AND LR - CONTINUE MISSION,

|0) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR - ATTEMPT MANUAL LANDING IN AGS,

2= LR NOT REGAINED AT P-b4 - ABORT.

D. LATE LR LOCKON WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE TO P-6#.

l, DELTA H LESS THAN lOOO FT BETWEEN PGNS AND LR - CONTINUE MISSION,

2, DELTA H GREATER THAN iO00 FT BETWEEN PGN$ AND LR - ATTEMPT MANUAL LANDING IN
AG5*

5-90 A* POWERED DESCENT WILL BE TERMINATED FOR---

i, PGNS ALTITUDE LESS THAN 22o000 FEET AND PNGS NAVIGATION ERRORS_ CONFIRMED BY
MBFN OR DOPPLER RESIDUALB_ THAT CAUSE THE AGS-PGNS RADIAL VELOCITY
DIFFERENCE TO EXCEED MINUS 10 FP5_ PRIOR TO LANDING RADAR ALTITUDE
INCORPORATION AND CONVERGENCE (A MINUS VELOCITY DIFFERENCE INDICATES THAT
THE AGS TRAJECTORY IS LOWER THAN THE PNGS TRAJECTORY),

2. PNGS NAVIGATION ERRORS_ CONFIRMED BY MSFN OR DOPPLER MESIDUALBo THAT RESULT
IN THE FOLLOWING AGS-PNGS VELOCITY DIFFERENCES---

DELTA X DOT (DOWNRANGE) GREATER THAN +/- #5 FPS

DELTA Y DOT (CROSSRANGE) GREATER THAN +/- 90 FPS
DELTA Z DOT (RADIAL) GREATER THAN +/- 35 FPS

3, PGNS ALTITUDE LESS THAN iBtO00 FEET AND PNGS NAVIGATION ERRORS* CONFIRMED BY

DOPPLER BUT NOT BY AGSt CAUSE THE MSFN-PGNS RADIAL VELOCITY DIFFERENCE TO
EACEE_ MINUS 20 FP_ PRIOR TO LANDING RADAR ALTITUDE INCORPORATION AND

CONVERGENCE,

4, PNGS NAVIGATION ERRORS CONFIRMED BY OOPPLER RESIDUALS BUT NOT BY AGSe THAT
RESULT IN THE FOLLOWING MSFN-PNGS VELOCITY DIFFERENCES---

DELTA Y DOT (CROSSRANGE) GREATER THAN +/- 200 FPS*
DELTA Z DOT (RADIAL1 GREATER THAN +/- 35 FPS,

NOTE---RULES 2 AND 4 ARE INDEPENDENT OF ANY TYPE OF LANDING RADAR UPDATE, FOR
RULES 1 AND 2_ SWITCHOVER TO AGS WILL BE PERFORMED,

5, COMMANDED THRUST INCREASING PRIOR TO THROTTLE DOWN OR P63 TGO=BO SEC,

6* RESERVED

7, NO THROTTLE RECOVERY BY Pb3/&B4 PROGRAM SWITCH PLUS 15 SEC.

8= FAILURE TO ACHIEVE FTP BY NOMINAL TIG +31 5EC* (ABORT AT GTC DIVERGENCE),

9. FAILURE TO ENTER PG# WHEN TGO EQUALS BO SECONDS.

lO* THE FOLLOWING PNGS ALARMS---2QI05= 00214t 2O#3Ot 206O7_ 2ElO3t O1Z07o 2ZZO#t
21302t 21501_ 00402 (CONTINUING),

B* POWERED DESCENT MANEUVER WILL BE TERMINATED AND AN ABORT REQUESTED IF THE TIME BIASED DP5
ABORT BOUNDARY IS VIOLATED=

5-91 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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RULES 5-92 THROUGH 5-100 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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5-i01 LM LIFTOFF WILL BE DELAYED ONE REVOLUTION RATHER THAN ACCEPTING A SLIP IN NOMINAL LIFTOFF TIME
GREATER THAN

A. iO SECONDS FOR THE SHORT RNDZ TECHNIQUE

B, 9=._0_0SECONDS FOR THE COELLIPTIC SEQUENCE RNDZ

5-i02 FOLLOWING A DESCENT ABORTt GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR---

A, THE FOLLOWING PGNS ALARMS--- 20105, 00214_ 20#SOt _0607_ 2EEO3, OlZO?_ 21204t 21302t AND
2150_

B. PGNS NAVIGATION ERRORS THAT RESULT IN---

I, AG5 PREDICTED INSERTION HP LESS THAN 40t0OO FEET.

2, AG5 PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES,

3, AGS PREDICTED INSERTION WEDGE ANGLE GREATER THAN i,0 DEGREE,

5-103 DURING ASCENT* GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR---

A. THE FOLLOWING PGN5 ALARMS--- 20105_ 002E4_ 20430_ _gb07_ 2ZEO_o OEEO7_ _120_ 21302t AND
21501

B* PNGS NAVIGATION ERRORS_ CONFIRMED BY AGS RESIDUALS, TNAT RESULT IN THE FOLLOWING M_FN-PNGS

VELOCITY DIFFERENCES---

DELTA X DOT (DOWNRANGE) GREATER THAN ./- 2& FPS

DEL_A Y DOT (CROSSRANGE) GREATER THAN +/- 90 FPS (COELLIPTIC SEQUENCE RENDEZVOUS)
GREATER THAN +/- 45 FP5 (SHORT RENDEZVOUS)

DELTA Z DOT (RADIAL) GREATER THAN +/- 37 FPS

C. PGNS NAVIGATION ERRORS THAT RESULT IN---

1. AGS PREDICTED INSERTION HP LESS THAN 409000 FEET.

2e AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS _0 NAUTICAL MILES.

3, AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN _oO DEGREE (COELLIPTIC
SEQUENCE RENDEZVOUS) GREATER THAN 0.5 DEC (SHORT RENDEZVOUS)

D. 1F MSFN NOT VALID DURING ASCENT THE FOLLOWING DOPPLER RESIDUALS WILL BE USED TO CONFIRM
SWITCHOVER---

i. AGS - PGNS DELTA X DOT (DOWNRANGE) GREATER THAN +/- 24 FPS AND DOPPLER -

PGNS RESIDUAL GREATER THAN 10 FPS,

2, AG5 - PGN$ DE!_TA Z DOT (RADIAL) GREATER THAN +/- 37 FP$ AND DOPPLER - PGN5
RESIDUAL GREATER THAN 33 FPS,

MISSION REV DATE SECTION GROUP PAGE
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5-104 DURING ASCENTt THE AGS WILL BE DECLARED NO-GO FUR CONFIRMED AGS NAVIGATION ERRORS THAT RESULT
IN---

Am PGNS PREDICTEO INSERTION HP LESS THAN 30o000 FTo

B, PGNS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NoMo

Co PGNS PREDICTED INSERTION WEDGE ANGLE GREATER THAN loO D_GREE (COELLIPTIC SEQUENCE
RENDEZVOUS) GREATER THAN 0*5 DEG {SHORT RENDEZVOUS)

5-105 THE GROUND WILL NOT REQUEST SWlTCHOVER AFTER AGS TGO LESS THAN 30 SEC*

RULES 5-E08 THRU 5-110 ARE RESERVED.
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5-111 TYIE PGNS IS PRIME FOR EITHER THE SHORT RNDZ {TPI ONLY) UR THE COELLIPTIC SEQUENCE (CSI_COHtAND
TPI} MANEUVER COMPUTATION/EXECUTION WITH THE AGS AS BACKUP UTILIZING THE ACCEPTED SOLUTION, THE
AVAILABLE SOLUTIONS FOR THESE MANEUVER{S) AREo (IN ORDER OF PRIORITY) PGNStAGSoCMCtAND CHARTS.

A. THE FOLLOWING vOTING LOGIC WILL BE OBSERVED FOR ALL MANEUVERS---

I, IF VHF AND RR AGREES - VOTE 2 OUT OF 3 SOURCES AND EXECUTE THE PRIORITY
SOLUTION

2, IF vHF AND RR DISAGREE - NSFN WILL BE UTILIZED TO ISOLATE THE FAILED SYSTEM

B. AGREEMENT BETWEEN SOURCES IS DEFINED AS---

I, SHORT RNDZ - TPI--- 3_..FPS IN DELTA VX, ?__FPS IN DELTA VY_ 9._9FPS IN DELTA VZ

(NOTE--- LM BIASES OF +I FPB IN DELTA VX AND -2 FPS IN DELTA VZ WILL BE

APPLIED TO THE LM SOLUTION FOR COMPARISON WITH tHE CSM SOLUTION)

2. COELLIPTIC SEQUENCE RNDZ

A. CSI - _ FPS IN DELTA VX

B, CDH - 2 FPS IN DELTA VXo 6 FPS IN DELTA VZ

C, TPI - 2 FPS IN DELTA VX_ 5 FPS IN DELTA VY9 6 FPS IN DELTA VZ

G. THE C_G SOLUTION FOR THE PLANE CHANGE MANEUVER WILL ALWAYS BE EX_CUTEU IF GREATER THAN
FPS,

5-112 LIFTOFF WILL BE COMPUTED TO SATISFY THE FOLLOWING CONSTRAINTS---

A+ SHORT NNDZ

i, THE DELTA H AT fPl WILL BE _5 NM,

2, THE DELTA e AT TPI WILL BE + 1.69 DEC.

3, TPI WILL OCCUR 3a AFTER INSERTION

4, THE WEDGE ANGLE AT INSERTION WILL BE ZERO DEGREES*

Be COELLIPTIC SEQUENCE RNDZ+

i, THE DELTA H AT TPI WILL BE 15 NN+

2, THE NOMINAL ELEVATION ANGLE {26,6) BEG WILL OCCUR Lb MIN PRIOR TO SUNRISE*

3, THE CDH MANEUVER WILL BE APPROXIMATELY ZERO DELTA V

5-113 COELLIPTIC SEQUENCE RNDZ EXECUTION SHALL, WHERE POSSIBLE, OBSERVE THE FOLLOWING CONSTRAINTS--

A* THE ACTUAL DELTA H MAY BE SLIPPED _-_ NM, FROM 1_ NM,

B+ TPI MAY OCCUR NO EARLIER THAN 3E MINe PRIOR TO SUNRISE

C, THE DELTA T BETWEEN CDH AND TPI Must BE GREATER THAN 30 MIN,

MIS$1ON REV DATE SECTION GROUP PAGE
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5-114 THE 'BAILOUT t MANEUVER TO TRANSFER FROM TH_ SHORT RNDZ TECffNIQUL TO THE COELLIPTIC SE_U_NC_ RN_Z
WILL BE EXECUTED IF---

A, THE DELTA VG OF THE TWEAK MANEUVER BECOMES GREATER THAN 60 FP_,

B, EXECUTION OF THE TWEAK WOULD RESULT IN A LM PERILUNE OF LESS THAJN 5 NM,

5-115 TWO INDEPENDENT METMOD5 OF RNDZ I_AVIGATION ARE REQUIRED TO COMMIT TO THE SHORT RNDZ, ThE
ACCEPTABLE RNDZ NAVIGATION TECHNIQUES ARE

i, LGC AND RNDZ RADAR

2, AEA AND RNDZ RADAR

3o AEA_ VHFE_ S t LM COAS AND CSM LIGHT

4, CMC_ SEXTANT9 AND LM LIGHT

5° CMC_ VH_ c _ SEXTANT_ AND REFLECTED SUNLIGHT

6, CMC_ VH_M c P CSM COAS_ AND LM LIGHT

7o CMC, V_MC_t CSM COAS_ AND REFLECTED SUN LIGMT

RULES 5-116 THROUGH 5-120
ARE RESERVED.
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5-121 RESERVED

5-122 REGERVED

5-123 TEC MCC FOR LANDINO AREA CONTROL---

A. PRIOR TO EI-24 HRS---WILL BE EXECUTE_ FOR RECOVERY ACCESS VIOLATIONS_ UNACCEPTABLE WEATHEK
AT IP_ OR IF THERE IS ANY LAND MASS IN THE G+N EMS_ OR CONSTANT b LAJNDINQ AREAS OR IF A
SIGNIFICANT LAND MASS IS IN ANY OTHER PORTIUN OF THE UPERAI_ONAL FOOTPRINT,

B, AFTER EI-2_ HRS---WILL NOT BE EXECUTED,

5-124 RESERVED

5-125 BACKUP ENTRY IS CONSTRAINED AS FOLLOWS---

A. THE CONSTANT G ENTRY MUST FALL BETWEEN 3 AND 5 GIS,

B, EMS RANGING WILL NOT BE ATTEMPTED UNTIL V 15 LESS THAN 25500 FPSo

5-126 WEATHER AVOIDANCE WI'TM AERODYNAMIC LIFT WILL NOT BE ATTEMPTED UNLESS THE GG_ IS OPERATIONALt OR

EM$-INDICATED VELOCITY IS LESS THAN 25500 FPS.

MISSION REV DATE SECTION GROUP PAGE
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5-12] PREDICTED EJ_TRY CORRIDOR VIOLATION AFTER THE LAST MC( OPPQNTONITY---

A. UNDERSHOOT LINE EXCEEDED--- GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK G IS PASSED,
THEN FLY GGNo

B. OVERSHOOT LINE EXCEEDED---GROUND ADVISE CREW TO FLY NEGATIVE LIFT TO 2 &IS FOLLOWED BY 4 G
CONSTANT ENTRY°

5-12e RESERVED

5-12S RESERVED

5-E3C THE GGN IS NO-GO DURING ENTRY IF---

A. P65 VALUE OF VL DIFFERS FROM THE GROUND COMPUTED LIMITS

Bo P65 VALUE OF DL DIFFERS FROM THE GROUND COMPUTED LIMITSe

C. CAUSES TRAJECTORY TO VIOLATE THE OFFSET LIMITS (SKIP} ON EMS SCROLL.

D. CAUSES TRAJECTORY TO VIOLATE THE ONSET LIMITS {G) ON EMS SCROLL.

E. IF THE G&N TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER
THAN 5 PEG.

F. IF THE OGN TRIM ATTITUDES AT .05 G DIFFERS FROM THE GROUND VALUES BY GREATER THAN 5 DEGe

G. IF THE CMC FAILS TO SEQUENCE FROM P63 TO PG# AT RET .05 O +/- 5 SECJ

MISSION REV DATE SECTION GROUP PAGE
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5-131 TEl ABORTS AND RESIDUAL TRIMMING PHILOSOPHY,

A. IN GENtRAL ONCE THE 5PS HAS BEEN IGNITEDt THE MANEUVER WILL BE COMPLETED WITH THE SP5
ENGINE, THIS IMPLIES THAT THERE WILL BE NO MANUAL SHUTDOWNS AND AS MANY RESTARTS AS
NECESSARY TO COMPLETE THE TEl MANEUVER, QUANTITIES FOR THE DELTA V RULES LISTED BELOW FOR
PREMATURE SHUTDOWNS ARE GUIDLINE5 FOR USE OF RCS PROPELLANT,

I, N_ 5PS IGNITION- DO NOT ATTEMPT A MANUAL RESTARTo SLIP i REV AND DO

MALFUNCTION PROCEDURES.

2. AFTER SPS IGNITIONP THERE WILL BE NO MANUAL SPS SHUTDOWN.

3, FOR PREMATURE SHUTDOWN---

(A) TEl DELTA V REMAINING GREATER THAN THE RCS DELTA V _APABILITY MINUS 20 FPS
RESTART SP5 AND COMPLETE THE TARGETED BURN. NO TRIM.

(B) TE[ DELTA V REMAINING LESS THAN THE RCS DELTA V CAPABILITY MINUS 2G FPSt BUT
GREATER THAN 5 FP_ - RCS .X OR SPS MAY BE USED TO _UMPLET_ THE TARGETED BURN
BASED UPON CREW JUDGEMENT, NO TRIM.

(C) RESIDUAL LESS THAN 5 FPS - TRIM X AND Z,

NOTE--- THIS RULE ALSO APPLIES FOR A OPS TEl WITH NO OPERATIONAL SPS FOR BACKUP,

B, PREMATURE DPS TEI SHUTDOWN WITH AN OPERATIONAL SPS AS BACKUP,

1, NO DPS IGNITION - SLIP 1 REV AND DO MALFUNCTION PROCEDURES AND RETARGET
USING OPS OR SPS,

2, FOR A PREMATURE SHUTDOWN IN THE MODE Ill REGION (AC_IVED TEI DELTA V LESS
THAN 170U FPS/PRE-ABORT PERIOD LESS THAN 15 HRI - TARGET THE 5PS FOR THE
NEXT TEl,

3, FUR A PREMATURE SHUTDOWN IN THE MODE I REGION |ACHIEVED TEl DELTA V GREATER
THAN 1700 FPS) - TARGET THE 5P$ AT TEl + 2 HR.

RULES 5-132 THRU 5-139 ARE RESERVED.
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t RANGE SAFETY RULES AND AGREEMENTS e

t GENERAL '

5-140 RANGE SAFETY POLICIES AND CRITERIA ARE SPECIFIED IN AFETR MANUAL {AFETRM) 127-I DATED i JANUARY

1969, THE FOLLOWING MISSION RULES CONCERNING SPECIFIC AFETR/NASA INTERFACE SUPPLEMENT AFETRM
i27-i,

5-141 THE RSO WILL ACCOMPLISH THE PAD EMERGENCY RANGE CUTOFF PROCEDURE IF THE SPACE VEHICLE WILL NOT

LIFT OFF AFTER IGNITION AND NASA IS UNABLE TO ACCOMPLISH CUTOFF, THE RSO WILL SEND IIARM/MFCO II
ONLY IN RESPONSE TO A CODED VERBAL REQUEST FROM THE NASA LAUNCH VEHICLE TEST CONDUCTOR (CLTC),
THE CLTC WILL CALL THE RSO ON THE CLTC-RSO DIRECT LINE TO TRANSMIT THIS REQUEST. THE RSO WILL

NOT EXECUTE THIS PROCEDURE IF HE HAS A LIFTOFF INDICATION,

5-142 THE FLIGHT DIRECTOR (FD) WILL INITIATE ABORT IN RESPONSE TO A CODED VERBAL REMUEST FROM THE RSO,
THIS PROCEDURE WILL BE EXECUTED IF RANGE SAFETY FLIGHT TERMINATION CRITERIA HAVE BEEN VIOLATED

AND RSO EFFORTS TO TERMINATE THRUST HAVE FAILED, THE REQUEST FROM R_O TO FD WILL BE TRANSMITTED
ON THE FLIGHT DIRECTOR LOOP WITH THE FIDO-RSO PRIVATE LINE AS BACKUP,

5-143 THE RSO WILL SEND t°ARM/MFCO_O IN RESPONSE TO A CODED VERBAL REQUEST FROM THE FLIGHT DIRECTOR

(FD) OR THE FLIGHT DYNAMICS OFFICER (FIDO)* THIS PROCEDURE WILL BE EXECUTED IF ABORT LIMITS HAVE
BEEN EXCEEDED AND ABORT ACTION HAS BEEN UNSUCCESSFUL. THE REQUEST FROM FD/FIDO TO THE RSU WILL

BE TRANSMITTED ON THE RSO LOOP {CAPE Iil)t WITH THE FIDO-RSO PRIVATE LINE AS BACKUP,

5-14_ THE FD WILL INFORM THE RSO WHEN THE S-IC NO, 3 OR NO, 4 ENGINE MAY SHUT DOWN BY STATING ttR_O_
ND, 3 OUT (NO, 4 OUT)"ON THE RSD LOOP (CAPE iii) AND/DR ACTIVATE THE ENGINE OUT LIGHT ON THE RSO
CONSOLE_ THE NO, 3 ENGINE OUT LIGHT CIRCUIT FOR FD TO RSO IS HIGHLY DESIRABLE,

5-145 IF RANGE SAFETY DESTRUCT LINES ARE VIOLATEDP THE RSO WILL SEND _'ARM/MFCO Do AND NOTIFY THE
FD/FIDO, NO SPS THRUSTING WILL BE INITIATED FOLLOWING SUCH RANGE SAFETY ACTION,

5-14_ IF AN ESTABLISHED IMPACT PREDICTION (IP) POINT IS ON THE CAPE KENNEDY LAND AREAP OIDESTRUCT/PDI|
WILL BE TRANSMITTED,

MISSION REV DATE SECTION GROUP PAGE
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5-147 IF AN ATTEMPT TO TERMINATE THRUST BY °tARM/MFCOll IS UNSUCCESSFUL WHILE THE IP IS ON THE CAPE

KENNEDY LAND AREAt 'tDESTRUCT/PD_I WILL BE SENT,

5=148 WHEN THE IP HAS MOVED OFF THE CAPE_ FLIGHT TERMINATION ACTION WILL bE LIMITED TO O'ARM/MFCO'' OR
CREW INITIATED ABORT, THE °'DESTRUCT/PD'' FUNCTION WILL BE SENT ONLY AFTER FD/FIDO CONFIRMATION

OF SATISFACTORY SPACECRAFT SEPARATION_ AND ONLY IF FUEL DISPERSION IS NECESSARY,

5-149 IF AN IP POINT IS ESTABLISHED AND ttDESTRUCT/PDII IS DEEMED UNNECESSARY_ THE RSO WILL NOTIFY
FD/FIDO, tISAFE WILL BE SENT UPON FD/FIDOIS REQUEST---ItRSO SEND SAFE IT,

5-150 FD/FIDO WILL DECLARE TO THE RSO WHEN THERE IS NO POSSIBILITY OF INSERTIN_ THE SPACECRAFT INTO AN
ORBIT* AND THE RSO WILL NOT ALLOW THE AFRICAN GATE TO BE OVERFLOWN,

5-151 AN ETR RANGE SAFETY OFFICER (BRSO) IS REquIRED AT BERMUDA TO MONITOR PRESENT POSITION AND IMPAGT
PREDICTION CHARTS_ TO OBSERVE TELEMETRY DISPLAYSP AND TO TRANSMIT THE RANGE SAFETY FUNCTIONS
WHEN COMMANDED TO DO SO BY THE RSO, FOR FLIGHT AZIMUTHS LESS THAN gWO DEGREES THE BRSU WILL

ASSUME PRIMARY RANGE SAFETY RESPONSIBILITY IN THE EVENT OF LOSS OF COMMUNI_ATIONS BETWEEN THE
BR50 AND THE RSO,

5-152 SAFING BY THE RSO WILL BE TRANSMITTED AFTER GATE PENETRATION AND FIRST 5-IVB CUTOFF WHEN THE
FD/FIDO REQUESTS---''RSO SEND SAFE, °I WHEN SAFING IS CONFIRMEDt THE RSU WILL STATE I°SAFING
CONFIRMED tl, IN THE EVENT OF LOSS OF COMM WITH FD/FIDOP THE R50 WILL SEND SAFE ONLY IF HE CAN

CONFIRM S-IVB CUTOFF,

5-153 IF SAFING CANNOT BE CONFIRMED BY THE RSO, ANOTHER 5AFIN6 ATTEMPT WILL BE MADE BY THE RSO ON THE
FIRST ORBITAL PASS OVER THE CAPE, COORDINATION WILL BE EFFECTED WITH THE SUPERINTENDENT OF RANGE

OPERATIONS ISRO) AND FIDO TO ENSURE COMMAND COVERAGEt AND TELEMETRY DISPLAY AVAILABILITY, AT THE
AGREED TIME_-FIDO WILL STATEt ol RSO SEND SAFE el, UPON CONFIRMATIONP THE RSO WILL STATED
I'$AFING CONFIRMED tl,

5-154 THE FD/FIDO WILL INFORM THE RSO IMMEDIATELY UPON DETERMINATION OF A SPACECRAFT SEPARATION, THIS

NOTIFICATION WILL BE TRANSMITTED ON THE RSO LOOP (CAPE 111) WITH THE FIDO-RSO PRIVATE LINE AS
BACKUP,

i

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL ll/i/TO TRAJECTORY AND RANGE SAFETY
GUIDANCE 5-22



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

R ITEM

' TRACKING SOURCES i

5-155 AT LEAST TWO 12) VEHICLE POSITION DATA SOURCES ARE MANDATORY TO L/O FOR EACH PHASE OF POWERED

FLIGHT PRI()R TO THE AFRICAN GATE TO ENABLE THE RANGE SAFETY OFFICER TO DETERMINE IF THE VEHICLE
IS NORMAL OR VIOLATES ESTABLISHED INFLIGHT SAFETY CRITERIA,

5-156 DATA FROM TWO 12) OF THE FOLLOWING THREE 13) RADARS ARE MANDATORY TO L/O (OTHER HIGHLY
DESIRABLE)--- BERMUDA FPS-16_ BERMUDA FP_-6_ AND GRAND TURK TP_-I8,

5-157 PRESENT POSITION AND IP PLOTS AT BERMUDA (DDA) USING INPUTS FROM EITHER THE BOA FPS-Ib OR BOA
FPO-6 RADAR ARE HIGHLY DESIRABLE FOR LAUNCH,

MISSION REV DATE SECTION GROUP PAGE
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-- --.-.

' AIRBORNE SYSTEMS I

5-158 TWO 12) OPERAT|ONAL _AiIGE SAFETY COMMAND RECEIVERS ON EACH LAUNCH VEHICLE STA_E (S-IC, S-I[t AND

S-IVB} ARE MAi_DATORY TO L/O, THE RANGE SAFETY SUPERVISOR (CRSS) AT THE LAUNCH CONTROL CENTER
WILL DETERMINE IF THE RECEIVERS ARE OPERATING PROPERLY,

5-159 IU C-BAND BEACON NO, I OR NO, 2 IS HIGHLY DESIRABLE FOR LAUNCH,
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to COMMAND/CONTROL t

5-160 NASA BERMUDA DRS COMMAND/CONTRQL CAPABILITY IS MANDATORY TO L/U FOR FLIGHT AZIMUTHS LESS THAN _O
DEGREES.

5-161 A _ SECOND TIME DELAY BETWEEN m'ARM/MFCO'' AND ''DESTRUCT/PD 'I WILL BE PROVIDED _Y TIMER_ IN TH_
RSO CONSOLE IN THE RCC.
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' COMMUNICATIONS '

5-162 ONE (i} OF TWO (2) PRIVATE, INDEPENDENT, GtO_RAPHICALLY DIVENSIFIED COMMUNICATIONS LINF.S BF..TwI-D..N

THE RSO AND BR_O I_ MANDATORY AND THE OTHER IS HIGHLY DbSIRABLE,

5-165 ONE {1) OF THE FOLLOWING THREE {31 COMMUNICATIONS LINKS IS MANDATORY BETWEEN THE RSO AND FD/FIDO
AND THE OTHERS ARE HIGHLY DESIRABLE,

(1) RSO LOOP {CAPE 111) •

(21 RSO PRIVATE LINE.

(3) FLIGHT DIRECTOR LOOP,

5-164 A COMMUNICATIONS LINK BETWEEN THE RSO AND THE RANGE SAFETY SUPERVISOR (CR$S) AT THE LAUNCH
CONTROL CENTER IS MANDATORY FOR T-40 MINUTE DESTRUCT CHECKS,

5-_65 A DIRECT LINE COMMUNICATIONS LINK BETWEEN THE RSO AND THE LAUNCH VEHICLE TEST CONDUCTOR (CLTC)
IS HIGHLY DESIRABLE,
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TELEMETRY I

5-166 IU TELEMETRY DATA (ONBOARO GUIDANCE PARAMETERS) TO THE RTCS ARE HIGHLY DESIRABLE UNTIL S-IVB

CUTOFF FOR IP COMPUTATION AND RSO DISPLAY*

5-167 TELEMETRY REQUIREMENTS TO BE DZSPLAYEO FOR THE RSO AND THE BRSO ARE MIGHLY DESIRABLE.
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ITE_I
..... q

t RANGE SAFETY WEATHER RESTRICTIONS

5-168 wIND RESTRICIIONS---

AN ANNUAL PROFILE WIND RESTRICTION OF SIGMA WILL BE IN EFFECT FO_ LAUNCH,

5-169 CEILING AND VISIBILITY RESTRICTIONS---

NO CEILING OR VISIBILITY RESTRIGTIONS WILL BE IMPOSED PROVIDING CNV FPS-_6 AND MILA TPQ-L8
RADARS AND BEACON NOo E ARE OPERATIONALo
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R ITEM

SUMMARY OF LAUNCH PHASE RULES

6-1 S-IC LOSS OF THRUST

6-Z LOSS OF ATTITUDE CONTROL

6-3 INERTIAL PLATFORM FAILURE - ACCELEROMETER

6-4 SLV INERTIAL PLATFOR_ FAILURE

6-6 EXCESSIVE ATTITUDE ERROR, IN PITCH OR YAW DURING S-I! BURN

6-T 5-1I LOS5 OF THRUST

6-8 S-II GIMBAL SYSTEM FAILURE

6-9 5-11 SECOND PLANE SEPARATION FAILS

6-i0 S-IVB LOSS OF HYDRAULIC FLUID

6-11 S-IVB LOSS OF THRUST

6-12 S-IVB COLD HELIUM SHUTOFF VALVE(S) FAIL OPEN

THE FOLLOWING MISSIOI_ RULES ALSO APPLY TO THIS SECTION---

NONE

MISSION REV DATE SECTION GROUP PAGE
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A, BSE GENERALIZED SWITCH SELECTOR COMMAND CAPABILITY EXISTS---

1, WHEN CREW ENABLES IU COMMAND SYSTEM (EXCEPT A_ NOTED BELOW IN ITEM D)

2. FIVE SECONDS AFTER SPACECRAFT SEPARATION

B. BYE MANEUVER UPDATE AND INHIBIT CAPABILITY ExiSTS FOR TB7 MANEUVERS ONLY,

C, BSE HAS NAVIGATION UPDATE CAPABILITY (FMR 6-3) AND TARbLT UPDATE CAPABILITY (NO
REQUIREMENT)

D, BSE HAS NO COMMAND CAPABILITY DURING POWERED BURN PHASES,

E, A SAFE DISTANCE BETWEEN THE SPACECRAFT AND 5-1VB/IU I_ DEFINED AS 70DU FT,

F, BSE WILL RECOMMEND NO S-IVB RESTART FOR ANY CONFIRMED CONDITION/ MALFUNCTION IN THE LAUNCH
VEHICLE WHICH RESULTS IN---

I, A CATASTROPHIC HAZARD

2, ACHIEVEMENT OF AN S-IVB ENGINE MAINSTAGE BURN WITH EXPECTED CUTOFF OR
SHUTDOWN CONDITIONS DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSION, IN
APPLYING THIS CRITERIA TO SPECIFIC MISSION RULES_ A bU/NU bO RECUMMENDATION

WILL BE REQUIRED IF INSUFFICIENT S-lVB CONSUMABLES OR PROPULSION PEI_FORMANCE
IS AVAILABLE TO ASSURE ANY FINITE PROBABILITY OF ACHIEVING A CUTOFF ORBIT
WITH 65tOOO N,M, APOGEE ALTITUDE,

G, IN THE EVENT OF NO S-IVB IGNITION AT RESTART OR AN EARLY S-IVb SECUND BURN CUTOFFt THE

SPACECRAFT SHOULD REMAIN ATTACHED TO THE S-IVB/IU AND MONITOR LH2 AND LOX ULLAGE PRESSURES
UNTIL THE STA_E STATUS CAN BE ASSESSED BY GROUND, IF EMERGENCY SEPARATION 15 HEMUIRED
IMMEDIATELY AFTER S-IVB CuTOFFP THE SPAGECRAFr SHOULD IMMEDIATELY GO TO A SAFE DISTANGE
17000 FT) FROM THE S-IVBIIU,

H, ABORT OR SPACECRAFT SEPARATION DURING LAUNCH PHASE WILLBE RECOMMENDED FOR THE FOLLOWING---

6-i S-IC LOSS OF THRUST

6-2 LOSS OF ATTITUDE CONTROL

**6-7 5-11 LOSS OF THRUST

**6-8 S-If ANY SINGLE ACTUATOR HARDOVER INBOARD

6-9 S-II SECOND PLANE SEPARATION FALLS TO OCCUR AT TB3 + 31SEC

6-10 S-IVB LOSS OF ENGINE HYDRAULIC FLUID PRIOR TO FIRST 5-iVB BURN

6-11 S-IVB STAGE LOSS OF THRUST

6-12 S-IVB COLD HELIUM SHUTOFF VALVE(S) FALLS OPEN

I, SPACECRAFT GUIDANCE TAKEOVER WILL BE RECOMMENDED FOR THE FOLLOWING---

B-# LAUNCH VEHICLE INERTIAL PLATFORM FAILURE-ATTITUDE REFERENCE

7-8 LOSS OF ATTITUDE CONTROL DURING TBEt TB7

J, S-II/S-IVB EARLY S;AGIN_ WILL BE RECOMMENDED FOR THE FOLLOWING---

**6-6 EXCESSIVE ATTITUDE ERROR IN PITCH OR YAW DURING S-If BURN

**B-7 5-II LOSS OF THRUST

**5-8 S-If ANY SINGLE ACTUATOR HARDOVER INBOARO

*'6-12 S-IVB COLD HELIUM SHUTOFF VALVE(S) FAIL5 OPEN

** TIME DEPENDENT

MISSION _EV DATE SECTION GROUP PAbE
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K, TLI INHIBIT PRIOR TO RESTART OR SPACEGRAFT SEPARATION WILL BE RECOMMENDED FOR THE
FOLLOWING---

7-i INSUFFICIENT PROPELLANTS REMAIN FOR ACHIEVEMENT OF ACCEPTABLE ALTERNATE
MISSIONS,

7"5 FAILURE OF RANGE SAFETY SYSTEM AFThR INSERTION

7-8 LOSS OF ATTITUDE CONTROL

7-22 S-IVB 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 5-IVB SECOND BURN

L. SPACECRAFT SEPARATION OR TLI INHIBIT WILL BE RECO_ME_DE_ UNLESS CONMANO ACTION IS
SUCCESSFUL FOR THE FOLLOWING---

7-4 J-Z ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST $1VB CUTOFF

.7-6 S-IVB COLD HELIUM SHUTOFF VALVES FAlL TO CLOSE

*T-14 S-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS +26 OR -26
PSID

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

* EMERGENCY SEPARATION REQUIRED

M, BSE WILL INHIBIT TB6 IN THE EVENT A TLI NO-GO DECISION IS MADE IN TBS,

N, THERE MUST BE AT LEAST AN Bo MIN COAST PERIOD BETWEEN SIVB FIRST AND SECOND BURNS.

MISSION _EV DATE SECTION GROUP PAGE

APOLLO 1# rNL 11/1/70 SLY - TB1
THROUGH TB#/TB#/ 6-3



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 - 5LV - TBI THROUGH TB4/TB4A

R RULE CONDITION/MALFUNCTION I PHASE o RULING I CUES/NOTLS/COMMENT5

I t I
I l i

6-} 5-1C STAGE LOS5 OF tLAUNCH °A= CONTINUE MISSION I AGB, CUE5---
THRUST I t I

, t 0 l= THRUST OK SWITCHES - OFF
A= ANY SINGLE t I I |K_3-I15 THROUGH K#7--I15)

ENGINE , i t

PRIOR TO TB3 I IBSE INFORM FLIGHT AND =
I *FIDO, i

I I !

B, ANY TWO OR MORE t IB, ABORT/CONTINUE MISSION o 2= THRUST CHAMBER PRESSURE LESS

ENGINES _ ' ' THAN 500 PSIA (DU-IOI THROUGH
, I ' D8-105)=
! i i

i= PRIOR TO i t i, ABORT t 3= LONGITUDINAL ACCELERATION -
DEACTIVATION i o B5E INFORM FLIGHT t (A2-603),
OF TWO ENGINES _ o AND TRANSMIT ABOMT
AUTO ABORT i ' REOUEST= i

i i !

2= AFTER i I 2= CONTINUE MISSION ' #= FINAL THRUST OK CUTOFF - ON
DEACTIVATION t I BSE INFORM FLIGHT o (K52-I15 THROUGH K56-I15),
OF TWO ENGINES I I AND FIDO= CAPCOM o

AUTO ABORT o * ADVISE CREW o A&B= NOTE---
t ' OF POTENTIAL '
I ' OVERRATE CONDITION, I CREW MAY DEACTIVATE AUTOMATIC ABORT
i , o AFTER T_I + 120 SIC,
i o I

C. LOSS OF THRUST - ILAUNCH 'C, CONTINUE MISSION o C, CUES---
ENGINE 3 OR 4 I I t
(THIS RULE _ _ BSE INFORM FLIGHT AND _ I* THRUST CHAMBER PRESSURE LESS

APPLIES ONLY FOR i i FIDO= i THAN 500 PSIA {O8-103o D8-104),
THE UNIQUE CASE ' o FLIGHT INFORM R50, i
OF ENGINE 3 OR 4 I f i 2, ENGINE 3 OR ENGINE 4 THRUST OK

THRUST LOSS ' € i SWITCHES OFF (K_Y-IISP THROUGH
BETWEEN 0 TO 45 I o I K44-EL5}=
SEC) ' '

, i ' 3, ENGINE _ OR 4 FINAL THNUST OK

I, VOICE COMN ' ' I,(A) FLIGHT CONFIRM t CUTUFF {K54-115t K55-i15),
WITH RSO t o ENGINE 3 OR 4 '

' ' OUT VIA RSO ' C= NOTES---
m i PRIVATE LINE= o
, I I 1= RSO LOOP 111 ORFD LOOP BACKUP
I I (B} FLIGHT CONFIRM t TO PL=

i NO OTHER KNOWN m

t € ANOMALIE5 i 2, CONFIRMATION OF NO OTHER KNOWN

'_ * BY LIGHT ' ANOMALIES WILL BE BASED ON ENGINE
I ACTIVATION AND _ CHAMBER PRESSURE NOT DECREASING AND
_ VOICE REPORT= _ TOK SWITCHES ON,

I I !

2, NO VOICE COMM ' _ 2. FLIGHT CONFIRM i
WITH RSO I _ ENGINE 3 OR 4 OUT

_ AND NO OTHER KNOWN
_ ANOMALIE5 BY LIGHT
_ ACTIVATION=

I t i
! ! !

MISSION REV DATE SECTION GROUP PAGE
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R RULE CONDITION/MALFUNCTION t PHASE o RULING _ CUES/NOTES/COMMENTS

i i i

! i i
i i i

S-2 LOSS OF ATTITUDE OLAUNCH g i CuES---
CONTROL t o

o o o A.1. ANGULAR RATES-PITCH (R4-OO2)OR

A. PRIOR TO TBI + 2 t IA. CONTINUE MISSION o YAW {RG-b02) GREATER THAN 2 DEG/SEC

MIN o t i AND NOT DECREASING. ROLL {R6-602)
' _ BSE INFORM FLIGHT AND t GREATER THAN b DEG/SEC AND NOT
t o FIDO o DECREASING,

o ' CREW WILL ABORT ON ' Zo ANGULAR RATES-PITCH 1R13-602)
o _ LIMITS o OR YAW (R8-6021 GREATER THAN 2
i o {NOTE A,1) t DEG/SEC AND NOT DECREASING, ROLL
o I t {R12-602) GREATER THAN 5 OEG/SEC AND
o , o NOT DECREASING {SEE NOTE A.2)
! i !

, t t 3. LOSS OF ATIITUDE CONTROL ALERT
o t o {SEE NOTE A,3,I
I I I

, t I NOTES---
! ! t

o B I A.I. CREW ABORT LIMITS---
I I I

o o I CA) PITCH AND YAW RATE +/- # DEG/SEC
I I I

, o t {B) ROLL RATE ./- 20 DEG/SEC
I I !

* o o (C) PITCH_ YAWo OR ROLL ERROR +/- 5

t o o DEG AND O-BALL DELTA P +/- 3.2 PSIU

, g o 2, THESE CUE_ ARE VALID IF RATE
' _ ' CHANNEL SwITCHOVER HAS NOT OCCURRED1
I ! I

t t o 9. LOSS OF ATTITUDE CONTROL ALERT

, o I WILL BE GIVEN FOR THE FOLLOWING
e _ o CONDITIONS---
I i I

, o ' {A) LVDC/LVDA COMPUTATIONAL FAILURE
o t i

o , ' (B) ATTITUDE ERROR SIGNALS GREATER
, t o THAN +/- 5 DEe,
i g !

t o o {C) FAILURE TO INITIATE PROPER
I I o GUIuANCE SEQUENCE
I I |

o I o (D) S-IC ENGINE ACTUATOR HARDOVER
t o o GREATER THAN +/- _ DEC,
I I I
I I !

B* BETWEEN TB1 . 2 °LAUNCH _B, CONTINUE MISSION _ CUES---
MIN AND TB5 o o
INITIATE _ I I B,1, ANGULAR RATES - PITCH {R4-602)*

o t BSE INFORM FLIGHT AND o YAW (Rb-b02)* OR ROLL (R_-602)
_ FIDO _ GREATER THAN 5 DEGIGEC AND NOT

i i _ DECREASING.

o CREW WILL ABORT ON o
I o LIMITS o 2, ANGULAR RATES PITCH
o I (NOTE B,1,) _ (R13-602)* YAW (R_-bO2)_ OR ROLL

, o (R12-6021 GREATER THAN 5 OEG/SEC AN_
i i t NOT DECREASING. (SEE NOT_ B.2)

I o a 3, LOSS OF ATTITUDE CONTROL ALERT,
, o o (SEE NOTE B._)

, o NOTES---

o , I B._ CREW ABORT LIMIT_---
I ! I

' _ (AI PITCH OR YAW RATE +/- EO OEG/5EC

, o (B) ROLL RATE +/- 20 DEG/SEC

t o 2, THESE CUES ARE VALID IF RATE
, i o CHANNEL _WITCH OvER HAS NOT

o _ o OCCURRED.
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R RULE _CONDITION/MALFUNCTIbN' PHASE t RULING i CUES/NOTkS/COMMENTS

l ! i
l i I
l i i

6-2 t , t

CONT I t t 3, LOSS OF ATTITUDE CONTROL ALERT
J t I WILL BE GIVEN FOR THE FOLLOWING
I t t CONDITION_---
I o I

i I M CA) LVDCILVDA CUMPUTATIGNAL FAILUHE,
t i I

I I I {B) ATTITODE ERROR SIGNALS PITCHI
t I I YAWt OR ROLL GREATER THAN + 9 P_G
t I I (TBI + l_O SEC AND S-If BURN)-- ROLL
o _ t GREATER THAN +I- 5,5 DEGP PITCH AND
, , I YAW GREATER THAN +I- 5 DEG {$-IVB
I _ I BURN ONLY)
I I i

t I ' (C) FAILURE TO INITIATE PROPER
I , I GUIDANCE SEQUENCE
! ! I

o B I {D) S-IVB ENGINE ACTUATOR HARDOVER
I t o GREATER THAN +/- 5 DEG 1_-1I BURN
I i I ONLY)
I I I

i t o (E) FAILURE OF S-IVB ENGINE
t I I HYDRAULIC_ {S-IVB BURN ONLY)

6-3 INERTIAL PLATFORM gLAUNCH tCONTINUE MISSION I CUES---
FAILURE - 'COAST 'BSE INFORM FLIGHT '

ACCELEROMETER _RESTART 'FIDO_ AND GUIDO ' 1, GUIDANCE STATUS WORD (MUD_ CODE
(ONE OR MORE AXIS) t ICAPCOM ADVISE CREW t 24 (HGO-GD3i

i i !

o I I B_T_ D2b AND D2b FOR Z ACCEL 3ET' TO
, o t ,ONEI
i i !

t o ' BITS D24 AND D23 FOR X ACCEL SET TO
I i , ,ONEI
i i i

' i ' BITS D22 AND D2_ FOR Y ACCEL SET TU
I I iONEi

I I I

, I I 2, ACCELEROMETER PICKOFFS (X, Y, OR
I , I Z) INDICATE IN EXCESS OF 3 D_G AND

I I I NOT DECREASING, {H10-Sg3t H11-603t
! I t H_2-603)
! 1 i

o I I NOTES---
o ! l

, i ' Ee NO EFFECT ON VEHICLE TRAJECTORY
I t t DURING S-IC STAGE BURN,
I I I

I I I 2, LVDC SWITCHES TO A BACKUP MODE
, I I AND UTILIZES A PRECOMPUTED FIN

_ i PROFILE FOR FAILED AXI5 DURING THE
i t S-IC_ S-ll_ AND S-IVB BURNS, THE IU

' ' ' STATE VECTOR THEREAFTER MAY NOT

i _ REFLECT THE ACTUAL FLIGHT
I i _ TRAJECTORY,
I ! I

_ i 3, IU _TATE VECTOR AT "INSERTION MAY
_ t BE NO GO AND A NAV UPDATE FIAY BE

i _ _ REQUIRED FOR ACCEPTABLE INITIATION

, , I OF TBO AND ACCEPTABLE TLI GUIDANCE,

_ t 4, CREW WILL INITIATE MANUAL CUTOFF
_ ' FOR AN OVERSPEED CONDITION,

I I !

' _ _ 5, THE SECOND BURN PRECOMPUTED FIN
i i _ PROFILE FOR THE FAILED AXI_ A_SUME_
i I I NOMINAL PROPULSION PERFORMANCE ANP

I t I NOMINAL MABS HISTORY_
! l !

MISSION REV DATE SECTION GROUP PAGE
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R 'RULE CONDITION/MALFUNCTION' PHASE ' RULING ' CuES/NOTES/COMMENTS

i i !

l i P

6-4 LAUNCH VEHICLE IALL 'CONTINUE MISSION ' CUES---
INERTIAL PLATFORM ' 'BSE INFORM FLIGHT AND '
FAILURE - ATTITUDE ' 'RECOMMEND SPACECRAFT ' Z. GUIDANCE REFERENCE FAILURE (DO#

REFERENCE _ IGUIDANCE TAKEOVER i OR DO6 MODE CODE 26 BIT DB SET TO
t , ' lIOnEl' 1H60-60_)

' ' ' 26 GUIDANCE STATUS WORD-(MODE CODE
I I ' 24) (H60-603)
I !

' ' ' BITS D2O AND D19 FOR Z GIMBAL SET TO
' ' ' ''ONE''
! ,

, 0 t BITS Dl8 AND Di7 FOR X GIMBAL SET TO
' ' ' ''ONE''
l , l

' ' ' BITS D16 AND D15 FOR Y GIMBAL SET TO
, , , o,ONE*,

, o t _o LADDER OuTPuTS CONSTANT FOR
o o * FAILED AXES (H54-603t H55-603o
• * * H56"603)

' * * #. ATTITUDE ERROR CONSTANT FOR

i , * FAILED AXES(Hbg-b02P HT0-SO2t
' ' ' H71-602)

' ' ' NOTES---
, , l

' ' ' le IN THE EVENT OF THIS FAILURE
' * ' PRIOR TO TBS, THE CREW WILL HAVE TO
' ' ' INITIATE "fBS,

, * l

6-5 RESERVED ' '

l , l
I ! I

6-6 EXCESSIVE ATTITUDE *LAUNCH 'CONTINUE MISSION/EARLY ' CUES---

ERROR IN PITCH OR i ,STAG E *
YAW DURING S-If BURN' * ' i, COMMANDED ANGLES MINUS GIMBAL

' ' ' ANGLES (H60-603) GREATER THAN 20 bEG
A. PRIOR TO 5-IVB TO* *A. CONTINUE MISSION ' AND DIVERGING

COl CAPABILITY t ' BSE INFORM FLIGHT AND o

' ' FIDO i
I , I

B. AFTER S-IVB TO ' 'B, EARLY STAGE D 2. ACTUATORS NOT RESPONDING
COl CAPABILITY ' _ BSE INFORM FLIGHT AND ' (G8-201 THRU 2O#t Gg-2OZ THRU 204_

' * FIDO AND RECOMMEND EARLY' G30-20_ THRU 204, G_1-201 THRO 204)
o o _ STAGING I

C, AFTER S-II CUTOFF' IC, CONTINUE MISSION i 9, VERIFIED TRAJECTORY DEVIATION,
MINUS 30 SECONDS * t BSE INFORM FLIGHT AND J

• I FIDO I NOTES---
• o I

I t * TMIG RULE DOES NOT APPLY FOR OTHER
i , J IDENTIFIED LAUNCH VEHICLE
' * _ MALFUNCTIONS. SEE FMR 6-2t 6-_t 6-#p

• * I 8-7P AND 6-9,

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 - SLV - TBI THROUGH TB4/TB4A

R IRULE ICONOITION/MALFUNCTIONI PHASE e RULING I CUES/NOTES/COMMENTS
....... w..................................................................................................

i ! I I t
o i I I i

6-7 S-II LOSS OF THRUST °LAUNCH J o A. CUES---
i i !

A, ANY SINGLE ENGINE t IA, CONTINUE MISSION _ l, THRUST OK SWITCHES-OFF (_28_-201

FAILURE TO ATTAIN I I BSE INFORM FLIGHT I THROUGH 205t _2_6--20E THROUGH 205},
THRUST OR LOSS OF e I AND FIDO, t
THRUST PRIOR TO I I _ 2, THRUST CHAMBER PRESSURE- ZERO
NOMINAL S-II i 1 I (O1_-201 THROUGH 2OSJJ
CUTOFF I I I

i I I 3, LONGITUDINAL ACCELERATION
t _ I (A2-603),
o I o

B. ANY TWO ENGINES- t IB, CONTINUE MISSION/EARLY o B. CUES---
FAILURE TO ATTAIN j I STAGE
THRUST OR LOSS OF ° i _ I, THRUST OK SWITCHES OFF {K285-201

THRUST--- I o f THROUGH 205-- _256-201 THRU 205)
i I i

}. ADJACENT t I 1. CONTIJQUE MISSION I 2. THRUST GHAM_ER PRESSURE _ERO
CONTROL o I ' 1013-201 THROUGH 20_)
ENGINES I _ i

I t 3. LONGITUDINAL ACCELERATION

_A) PRIOR TO e m _A) BSE INFORM FLIGHT t _2-603)

S-IVB TO t I AND FIDO I
COl m J i

: ! i CREW WILL ABORT €
, o ON LIMITS '
e _ (NOTE B,l) t
I I I

I I I

{B) AFTER t I (B) EARLY STAGE _ NOTES---
S-IVB TO _ _ BSE INFORM FLIGHT _

COl BUT _ ' AND RECOMMEND _ Bll, CREW ABORT LIMITS
LESS THAN _ _ EARLY STAGE
TB3+# MIN _ _ _ (A) PITCH UR YAW RATE +/- 10
_O SEC _ _ _ DEGISE¢

i i !

(C) AFTER _ _ {C) CONTINUE MISSION _ (B) ROLL RATE ./- 20 DEG/SEC
TB3+_ MIN _ €

_O SEC m _ _ B_Z, T_3 TIME BASED ON A 3 SIGMA
_ t CONSUMABLE TLI CAPABILITY TU 65_000

2. NON ADJACENT _ _ 2. CONTINUE MISSION _ NM
CONTROL _ _
ENGINES _ '

I ! !

C. THREE OR MORE _ IC. ABORTIEARLY STAGE/ | C. CUES---

ENGINES OUT ' _ CONTINUE MISSION
_ ' C.i. THRUST OK SWITCHES OFF

I, PRIOR TO S-IVB _ _ 1, ABORT _ (_285-20_ THRU 20_-- K256-2Q_ THRU
TO COl _ _ BSE INFORM FLIGHT _ 205)
CAPABILITY _ _ AND TRANSMIT ABORT

' ' REQUEST. _ 2. THRUST CHAMBER PRESSURE ZERO
_ t (D15-20E THRU 2051

2. AFTER S-IVB TO_ _ 2. EARLY STAGE
COl _ 1 BSE INFORM FLIGHT _ _, LUNGITUDINAL ACCELERATION

CAPABILITY BUT _ _ AND RECOMMEND EARLY _ (A2-603)
PRIOR TO LOW _ _ STAGING_
LEVEL SENSE _ = ' C, NOTE---
ARM _ _

_ _ AFTER PRUGRAMM_D S-IX CENTER ENGINE
* 3. EARLY STAGE/ _ CUTOFF_ ENGINES OUT REFERS ONLY TO

' _ CONTINUE MISSION t CONTROL ENGINES.

3. AFTER LOW _ _
LEVEL SENSE _ t
ARM I I

I I I
I ! I

(A) 3 CONTROL I _ CA) EARLY STAGE
ENGINES _ m BSE INFORM
OUT _ _ FLIGHT AND

_ RECOMMEND EARLY t
' _ STAGE.
! ! l

(B) ALL _ _ (B) CONTINUE MISSION

ENGINES _ _
OUT _ _ BSE INFORM

_ FLIGHT

MISSION RE\ DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 6 - SLV - TB_ THROUGH TB4/TB4A

R RULE CONDITION/MALFUNCTION t PHASE f RULING _ CUES/NOTES/COMMENTS

I t i
i i !

)-8 S-II STAGE ANY _LAUNCH IABORT/EARLY STAGE/CONTINUE
SINGLE ACTUATOR o IMISSIO N I
HARDOVER INBOARD I t I

l l t
i I I

A, PRIOR TO S-IVB I IAI ABORT- I CUES---
TO COI t I BSE INFORM FLIGHT I
CAPABILITY I I AND TRANSMIT ABORT I 1, YAW ACTUATOR POSITION EXCEEDS

I I REQUEST I +6 PEG (G8-2Ol THRU 20#_ G30-2Ol
I t o THRU 204)

Be BETWEEN S-IV8 e tB, EARLY STAGE I
TO COl I I t 2, PITCH ACTUATOR POSITION

CAPABILITY AND ' i BSE INFORM FLIGHT AND t ExChEDS .6 BEG 1G9-201 THRU 204t
30 SEC e i RECOMMEND EARLY o G31-201THRU 204)
PRIOR TO S-II t e STAGING e

CUTOFF + + + _, ADJACENT CONTROL ENGINE
t t t ACTUATOR IN SAME PLANE MOVES # L/2

C, AFTER S-If l IC, CONTINUE MISSION- I DEC INBOARD ISAME MEASUREMENTS AS

CUTOFF MINUS + + # CUES i AND 2)
30 SEC I I BSE INFORM FLIGHT +

I , + NOTES---
I J +

t _ t l, THE CREW SHOULD ABORT OR EARLY
t B o STA_E AS SOON AS POSSIBLE AFTER
I i I MALFUNCTION OCCURS TO PRECLUDE
t I 1 EXCESSIBE THERMAL PROBLEM IN AFT

t _ i INTERSTATE,
I ! i

6-9 S-II SECOND PLANE ILAUNCH +ABORT o CUES---
SEPARATION FAILS TO I +BSE INFORM FLIGHT AND I
OCCUR AT TB3 + 31 J ITRANSMIT ABORT REQUEST, I 1, SECOND PLANE SEPARATION
SIC I +CREW ABORT PRIOR TO TB3 = INDICATION SHOWS NO SEPARATION

I I+ 66 SIC, l 1M86-206_ MB7-206)
+ I I

I , I 2, GUIDANCE MODE WORD i MODE CODE
I I I 25 BIT Dlb REMAINS ZERO (H60-b03),
I I I

_ I 3, IGNITION BUS VOLTAGE REMAINS AT
_ _ APPROXIMATELY 28 VOLTS 1M1_9-207},

I ! I

+ _ _, RECIRCULATION BUS VOLTAGE
I _ REMAINS AT APPROXIMATELY 5b VOLTS

' ' ' 1M111-2_7)

I + ' NOTKS---
i I i

+ ' THE CREW SHOULD ABORT AS SOON AS
_ m POSSIBLE AFTER MALFUNCTION OCCUR_ TO

= _ _ PRECLUDE EXCES$1VE THERMAL PROBLEMS
_ _ IN AFT INTERSTAGE,

I ! i

I ! I

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 6 - SLV - TBI THROUGH TB4/TB4A

R RULE CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS

i i i
= = i
= l l

6-i0 S-IVB LOSS OF tLAUNCH INO SIVB START i CUES---

HYDRAULIC FLUID ' 'BSE INFORM FLIGHT AND '
PRIOR TO FIRST S-IVB' 'FIDO AND RECOMMEND NO ' i. HYDRAULIC RESERVOIR OIL LEVEL
BURN = =S-IV8 START, = APPROX ZERO PERCENT 1L7-403).

= l =

= =CAPCOM ADVISE CREW i 2, HYDRAULIC SYSTEM PRESSURE LESS
= I I THAN 1700 PSIA (D41-403),
= l =

= = I 9, HYDRAULIC RESERVOIR PR_SSUR_
I = = APPROX ZeRO PSIA 1D42-40_).
l l l

= ' = NOTES---
= ! u

l = i E, L7-40_ PLUS ONE OF THE OTHER
= = = CUES ARE REOLJIRED FOR IMPLEMENTATION

= ' ' OF THIS RULE.
l = i

I = I 2, IF ALL THREE CUES ARE
' = = FUNCTIONING PROPERLY_ THEY ARE
= = = RE_UIREO FOR IMPLEMENTATION OF THIS

I = ' RULE,
! l !

, = I _, SPACECRAFT SHOULD HAVE COl
= _ ' CAPABILITY AT S-If CUTOFF
l = =

i = = 4, AT SlI CUTOFFo THE CREW SHOULD
= = i INHIBI[ THE SIVB START WITH THE
= = = TRANSLATION HANDCONTROLLER.
= i !

6-ii S-IVB STAGE LOSS OF = = = CUES---
THRUST = t =

= = = le THRUST CHAM_ER PRESSURE ZERO
A, FAILS TO ATTAIN =LAUNCH =A, SPACECRAFT SEPARATION = (DE-401),

THRUST OR = = BSE INFORM FLIGHT AND =
PREMATURE ' I FIDO = 2, THRUST OK SWITCHES - OFF
SHUTDOWN PRIOR TO' ' = (K14-40it K157-401),
OBTAINING PARKING = I =
ORBIT , , i 3, LONGITUDINAL ACCELERATION - ZERO

= ' ' (A2-603),
=TLI =B. CONTINUE MISSION =

B. SHUTDOWN PRIOR = t BSE INFORM FLIGHT AND = 4, TB5 IS INITIATED, MODE CODE Z_l

TO A 05,000 N, M,' = COMMAND''' ' BIT D2 SET TO ONE IH_O-GO_),

APOGEE ALTITUDE_ = = =
AND .ENTRY = = = 5, TB7 IS INITIATED. MODE CODE 26_

INTO TB7 i = = BIT D2O SET TO ONE (HbO-bO})
FOR REASONS = = E, LH2 REPRESS CONTROL '
OTHER THAN A = = VALVES CLOSED ' NOTE---
PROPELLANT ' = =
DEPLETION = i 2, LH2 LATCHING RELIEF t SEPARATION WILL BE REQUIRED FOK

= t VALVE UNLATCHED AND = VIOLATION OF FMR 7-b OR FMR 7-14.
= = CLOSED =
= ! =

, t 3. LOX NPV OPEN OFF =
l i =

= = 4, LH2 CONTINUOUS VENT =
= = SYSTEM OPEN =
= l l

= = 5, SPACECRAFT =
= = SEPARATION ATTITUDE =
= = MANEUVER INHIBIT =
= o =

= = 6, OPEN PREVALVES" =
= AND RECIRC VALVES =

i l i

t =THE SPACECRAFT SHOULD =
= =REMAIN ATTACHED TO THE =
l =S-]VB/IU AND MONITOR LH2 =
= =AND LOX TANK ULLAGE =
= =PRESSURES, IF SEPARATION =
= =IS REQUIREDo THE SPACECRAFT =
= =SHOULD IMMEDIATELY GO TO A =
= =SAFE DISTANCE (7000F FT) =
o °FROM THE S-IVB/IU, o

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 6 - SLV - TBI THROUGH TB4/TB4A

R RULE !CONDITION/MALFUNCTION t PHASE _ RULING I CUES/NOTES/COMMENTS

I I l
t I I
! ! i

6-12 S-IVB COLD HELIUM ILAUNCH I I CUES---
SHUTOFF VALVES o o t
FAIL OPEN o o t Ao 1, LO× TANK ULLAGE PRESSURE

I ! I

A. PRIOR TO LAUNCH t mA. ABORT o {D179-#06)

ESCAPE TOWER t o BSE INFORM FLIGHT AND o
JETTISON AND LOX ' o TRANSMIT ABORT REQUEST J 2, LOX TANK ULLAGE PRESSURE
TANK ULLAGE t o I
PRESSURE IS 50 o g o (O180-406)
PSIA OR SATURATED t I o
AT UPPER LEVEL o g =

, I t BGC 1, COLD HELIUM REG DISCHARGE
B. BETWEEN LAUNCH o tB* EARLY STAGE I

ESCAPE TOWER o o BSE INFORM FLIGHT AND t PRESSURE REMAINS GREATER
JETTISON AND 50 o o RECOMMEND EARLY STAGING t
SEC PRIOR TO I o IMMEDIATELY i THAN 200 PSIA FOR A
SII CUTOFF a , o

I i o MINIMUM OF 20 SECONDS

C, AFTER S-II CUTOFF ° °C. CONTINUE MISSION o
MINUS 50 SEC o , ' (bÁOfi-4O3)

, o BSE INFORM FLIGHT o
o B ! 2, LOX ULLAGE PRESSURE AT
! 1 i

o , I RbLIEF SETTING (41-44

, o t PSIA) AND RELIEVING
i 1 I

, , i (D179-406t D180-406)

* l t 3, COLD HE BOTTLE PRESSURE
o o

i o o DECAYING (D2bl-403t
! i t
o g o D263-403)
I € I

= t o NOTE---

o o o ALL CUES MUST INDICATE THE FAILURE
o o o FOR IMPLEMENTATION OF THIS RULE,

• L. /

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R ITEM

SUMMARY OF COAST PHASE RULES

7-1 INSUFFICIENT PROPELLANT

7-2 LOSS OF ONE APS MODULE

7-3 MAIN FUEL VALVE FALLS TO CLOSE

7-4 MAIN OXIDIZER VALVE FAILS TO CLOSE

7-5 RANG_ SAFETY SYSTEM NOT 5AFED AFTER INSERTION

7-6 COLD HELIUM SHUTOFF VALVE FAIL_ OPEN

7-7 AUXILIARY HYDRAULIC PUMP FALLS

7-8 LOSS OF ATTITUDE CONTROL

7-9 CONTINUOUS VENT REGULATOR FAILS TO OPEN

7-10 AP8 ULLAGE ENGINE FAILS ON

7-ii RESERVED

7-12 RESERVED

7-13' IU ENVIRONMENTAL CONTROL SYSTEM FALLS

7-14 COMMON BULKHEAD DELTA P

7-15 LOSS OF S-IVB 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

7-22 S-IV_ LOSS OF HYDRAULIC FLUID

7-23 RESERVED

7-24 RESERVED

7-25 LOX NON-PROPULSIVE VENT FAILS TO OPEN

7-26 LH2 LATCHING VENT VALVE FAILS TO OPEN

7-27 OH2 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 DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 - SLV - TB5 AND TBT

R RULE CONDITION/MALFUNCTION t PHASE ' RULING ' CUES/NOTES/COMMENTS

i l i
, l l

i i l

7-i PRIOR TO RESTARTP IEARTH 'NO S-IVB RESTART ' CUE---
INSUFFICIENT _ORBIT ' g
PROPELLANT REMAINS ' IBSE INFORM FLIGHT AND '

FOR ACHIEVEMENT OF , fRECOMMEND NO S-IVB i PROPELLANT REMAINING AS ASCERTAINE_
ACCEPTABLE ' 'RESTART. ' DURING REAL-TIME EVALUATIONS
ALTERNATE MISSIONo I I I

! ! !
i i l

7-2 LOSS OF ONE APS I i
MODULE ' ' '

i i i

A, TB5 TO TB6+9 'EARTH IA, CONTINUE MISSION I CUES---

MIN 2Q SEC i I
'ORBIT ' i. BSE INFORM FLIGHT t 1. MANIFOLD PRESSURE NOD, i BELOW
'TLC ' AND COMMAND- S-IVB i 100 PSIA (DTO-414),.ID71-#Z#)
' ' BURN MODE ON '

' ' 2. CREW WILL STABILIZ_ I 26 MANIFULD PRESSURE MOD, 2 BELOW
, I THE VEHICLE WITH CSM I ZO0 PSIA {D72-4ZSJo (D?_-4ZS)
' ' RCS '
i i i

B. TBT TO TBT+15 MIN I IB. CONTINUE MISSION t
, , t

' ' i. BSE INFORM FLIGHT AND i
t i COMMAND - FCC POWER i
' ' OFF
I ! I

I I 2, CREW WILL STABLIZE '
4 ' VEHICLE WiTH CSM RCS '
i o I

C. TBT.15 MIN TO LM ' 'C, CONTINUE MISSION
EJECTION I I i

. I i. BSE INFORM FLIGHT AND'
, I COMMAND - FCC POwEN a
, i OFF
i ! t

, I 2. CREW DISCRETION FOR '
, l DOCKING '
1 i !

D* LM EJECTION TO ' 'O, CONTINUE MISSION I
YAW MANEUVER I , I
COMPLETE ' t

' ' i. BSE INFORM FLIGHT AND'
, I COMMAND - FCC POWER I
i i OFF t

o f 2, SPACECRAFT WILL DO i
i t EVASIVE MANEUVER '
! i i

, i 3, 00 NOT INITIATE TB8 I
I I !

' ' 4, BSE PERFORM NON- '
I ' PROPULSIVE S-IVB '
t ' SAFING BY GROUND t
t ' COMMAND I
I ! I

E, AFTER YAW ' 'E, CONTINUE MISSION o NOTES---
ATTITUDE MANEUVER I ' BSE INFORM FLIGHT AND '
COMPLETE I e t LIMITS IN FMR T-8

I i. AFTER ULLAGE BURN, t CONDITION/MALFUNCTION 'tO't DO NOT
I t COMMAND - S-IVB BURN ' APPLY TO THE FAILURE IN 7-2
I t MODE ON I CONDITION/MALFUNCTION E,
i ! t

t t 2, AFTER LOX DUMP AND t
_ PRIOR TO AP$ BURN_

I I COMMAND - S-IVB BURN
i _ MODE OFF i
I !

' ' 3. AFTER COMPLETION OF
' LUNAR IMPACT BURNS_

' t COMMAND FCC POWER
_ OFF t

MISSION REV DATE iSECTION GROUP PAGE
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MISSION RULES

SECTION T - SLV - TB5 AND TBT

R RULE CONDITION/MALFUNCTION l PHASE o RULING l CUES/NOTES/COMMENTS

.............................. T......... T........................... T.....................................
! ! i

7-3 J-2 ENGINE MAIN o o * CUES---
FUEL VALVE {MFV) t o
FAILS TO CLOSE AT ---I o o lo MAIN FUEL VALVE POSITION

o g o (G4-40i)e
A. FIRST S-IVB °EARTH tA, CONTINUE MISSION i

CUTOFF 'ORBIT ' o 2. MAIN FUEL VALVE OPEN (_llB-4Ol).
t BSE INFORM FLIGHT AND i

o o COMMAND (ASAP)--- o
I I I

, o i, PREVALVES AND o
' ' RECIRC SHUTOFF o 3, FUEL FLOWMETER FLOWRATE
I I VALVES CLOSED g _F%-_Ol),
o o I$EE NOTEE) '
o o I 4, FUEL RECIRC FLOWRATE (FS-404),
o o 2, ATTEMPT TO CYCLE AND o

i o CLOSE MFV ' NOTES---
i I I

o o IF SUCCESSFULt BSE o i, IF THE MFV IS OPENt THE LM_ PUMP
o o COMMAND--- o INLET PRESSURE WILL GO TO ZERO AFTER

o , ' COMMAND ACTION {AQI),

o o 3, PREVALVE AND RECIRC '
t SHUTOFF VALVES o 2. THI_ FAILURE WILL REQUIRE

o o OPEN t EVALUATION OF LHZ RESIDUALS TO
o t a DETERMINE ADEQUACY FOR TLI VELOCITY
t o e CUTOFF (REF FMR 7-1)Q
I I I

o I o 3= A FAILURE FOLLOWING _ECOND BURN
o t t CUTUFF WILL REUUIRE A RE-EVALUATION
i i o OF LUNAR {MPACT vELQCITY DESIRED,

B. SECOND S-IVB ITLC IB, CONTINUE MISSION o
CUTOFF o o o

o o BSE INFORM FLIGHT AND o
I I i

i t i* ATTEMPT TO CLOSE MFV i
o a WHEN LOX DUMP IS
o o COMPLETEr BSE CMD, I
i i i

o o 2, PREVALVE5 AND RECIRC
o o VALVES CLOSE t

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 7 - SLV - TB5 AND TB7

h _,)LE.........'_INULI_Uj_IMALpUt_TI_NI PHASE t RULING q C-E--MOo_1 |_/COMM_NTS....

I i I I I ....................... " ...........
t i i i t

7'4 J-2 ENGINE MAIN I I I CUES---
OXIDIZER VALVE (MOV)t _ I

FAILS TO CLOSE AT---t I t ZI MAIN OXIDIZER VALV_ POSITI_
t o (G3-#OZ) GREATER THAN ZO DEC.

A, FIRST S-IVB IEARTH IA, CONTINUE MISSION/ i

CUTOFF IORBIT J NO S-IVB RESTART i 2. MAIN OXIDIZER VALVE OPEN-O
, t BSE INFORM FLIGHT AND 0 (KIZO-8OZ).
I I COMMAND (ASAP}--- I

t f i. PREVALVES AND t 3o LOX FLOWM_TER FLOWRATE FI-40
, t RECIRC SHUTOFF I GREATER THAN #7 LB/SEC.
t t VALVES CLOSED J

, I 2. ATTEMPT TO CLOSE I 4. LOX INJECTOR PRESSURE
t t NOV s (D0005-401)
I i IF Ao2 IS SUCCESSFUL_ '

l e BSE INFORM FLIGHT i NOTES
t I AND COMMAND I

t I 3o PREVALVE5 AND NECIRC t _. IF THE NOV IS OPENo THE LOX PUP

I SHUTOFF VALVES OPEN 0 INLET PRESSURE WILL GO TO ZERO AFTE,
g g IF A,2, IS UNSUCCESSFUL_' COMMAND (A1)e
t i BSE INFORM FLIGHT AND

' _ RECOMMEND NO SIVB _ 2. THIS FAILURE WILL REQU|RI

_ RESTART _ EVALUATION OF LOX RESIDUALS Ti
_ _ DETERMINE ADEQUACY FOR TLI VELOCIT'

' _ _ CUTOFF (REF FMR 7-i)
B, SECOND BURN ITL C _B* CONTINUE MISSION I

CUTOFF _ ' BSE INFORM FLIGHT AND _ DELTA VELOCITY REQUIREMENT_
' _. ATTEMPT TO CLOSE NOV t

I _ WHEN LOX DUMP IS I
_ COMPLETE_ BSE COMMAND_
t 2. PREVALVES AND RECIRC I

i _ VALVES CLOSE. i

;;;33_0t4 R_ U_l= _I{UN GROUP PAGE
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MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION I PHASE I RULING o CUES/NOTES/COMMENTS

! i i
i i i
I I I

7-5 RANGE SAFETY SYSTEM °EO ° o CUES---
NOT SAFED AFTER o I o
INSERTION o i o L, FIRING UNIT 1 R5 EBW GREATER

o o o THAN OR E_UAL TO lo6 VOLTS

Ao PROPELLANT o VA, CONTINUE MISSION o (M_O-411|,
DISPERSION o o

SYSTEM NOT ARMED o , o 2, FIRING UNIT 2 RS EBW GREATER
0 t BSE INFORM FLIGHT AND ' THAN OR E_UAL TO lob VOLTS
I t RECOMMEND RSO SEND o (M31-411),

i _ SAFE COMMAND o
i J i

8, PROPELLANT t °B, SPACECRAFT SEPARATION I 9. RANGE SAFETY RECEIVER NO, 1
DISPERSION I t o .ENABLE (NST-411) BETWEEN 2.A AND 4,5
SYSTEM ARMED AND o t o VOLTS,

RSO HAS NoT SENT o o BSE INFORM FLIGHT AND o
MFCO , , o 4, RANGE SAFETY RECEIVER NO. 2

o o i, RECOMMEND o ENABLE 1N62-#111 BETWEEN 2.4 AND 4.5

t * SPACECRAFT o VOLTS,
, o SEPARATION TO A a
, i SAFE DISTANCE I 5. RSO DISPLAY AND COMMAND SYSTEM
o o 17000 FT), ' STATUS,
t ! t

o o 2. WHEN SPACECRAFT HAS o NOTES---

I o REACHED A SAFE t
o ' DISTANCE, u I, R50 SHOULD NOT ATTEMPT TO SAFE
' ' RECOMMEND RSO SEND I THE RANGE SAFETY RECEIVERS ON REVS 2

o o SAFE COMMAND, o AND 3 UNTIL MCC CONFIRMS THE
t o o PROPELLANT DISPERSION SYSTEM IS NOT
o * o ARMED {CONDITION A ONLY)o
g I !

o a o 2o EITHER CUE L OR CUE 2 IS
t t o SUFFICIENT FOR IMPLEMENTING RULE Bo
i i l

o o o 3o CUES _G4 ARE VALID ONLY WHEN THE
t o I VEHICLE IS RECEIVING 450 MHZ
i o o RADIATIONo
o i i

MISSION REV DATE SECTION GROUP PAGE

APOLLO i# FNL 11/i/70 SLV-TB5
AND TB7 7-5



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION B PHASE I RULING o CUES/NOTES/COMMENTS

I ! I
I I !

7-6 S-IVB STAGE COLD o i o CUES---
HELIUM SHUTOFF o I i
VALVES FAIL TO CLOSE t = o l, COLD HELIUM REGULATOR DISCHARGE
AT--- o t a PRESSURE GREATER THAN 200 PSIA

o m o (D0105-403),

A, TB5 + i,# SEC °EARTH tA, CONTINUE MISSION/SPACE- =
IORBI T o CRAFT SEPERATION ' 21 LOX TANK ULLAGE PRESSURE_
0 t o (DO179-406tDOl_O-#Ob)o

, o BSE INFORM FLIGHT AND o
o t COMMAND--- o 3, COLD HELIUM BOTTLE PRESSURE
o t t DECAYING (O261-#05p D0283-#03),
o t 1, LOX _PV VALVE OPEN o
t I (REF NOTE 3) t
o o 2, ATTEMPT TO CLOSE I NOTES---

, o STAGE COLD HELIUM t
o I SHUTOFF VALVES o
o o ZF Z SUCCESSFULP BSE o i, ACTION REQUIRED TO AVOID
o t COMMAND IMMEDIATELY--- o EXCEEDING LOX TK OVER PREYS OR
o o o BULKHEAD POSTIVE DELTA PRESS LIMITS
J o 3, LOX NPV VALVE CLOSE I (FMR7-14),
t i (REF NOTE 3) a
o t o 2= SEE FMR 7-18 FOR RESTART
= 1 #, IF LOX ULLAGE I CRITERIA FOR OFF-NOMINAL COLD HELIUM

o PRESSURE AT 50 PSIA o PRESSURE,
t t OR SATURATED BSE t
I I INFORM FLIGHT AND o 3, IF LOX NPV VALVE FAILS TO OPEN
o o RECOMMEND IMMEDIATE o THE LOX VENT VALVE CAN BE OPENED AS

I o SPACECRAFT SEPERATION ° BACKUP,
t o TO A SAFE DISTANCE, t
t I I

B, TB7 + l,l SEC ITLC gB, CONTINUE MISSION o

o o AFTER TB7 + 2 MIN 30 o
I SECt BSE INFORM FLIGHT I

= t AND COMMAND--- o
o o t

= o i, LOX NPV VALVE OPEN t
o o (REF NOTE 3) o
o o AT TB7 + 15 MIN BSE o

l o SEND--- o
o a 2, LOX NPV VALVE CLOSE I
t I IREF NOTE 3)
! t I

MI@BION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL El/l/TO SLV-TB5
AND TB7 7-6



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION I PHASE i RULING i CUES/NOTES/COMMENTS

i ! t
t t t

7-7 S-IVB AUXILIARY i t t CUES---
HYDRAULIC PUMP FAILS I t I

I t I AQL, sYSTeM PRESSURE (D41-40_).

A, TO TURN OFF AS IEARTH IA. CONTINUE MISSION I
SEUUENCED 'ORBIT i t 26 RESERVOIR LEVEL (L7-403),

I BSE INFORM I
t I FLIGHT AND ' 3, AFT BuS NO, 2 CURRENT (M22-404),
r i i

_, ATTEMPT TO TURN OFF I 4, HYDRAULIC REseRVOIR OIL PRESSURE
, I AUXILIARY HYDRAULIC I 1D42-403).
I I PUMP AS SOON AS i
I I POSSIBLE I
i i i NOTES---
i I i

I _ I A.I, FAILURE IN HYDRAULIC PUMP
, _ t DEPLETES AFT NO, Z BATTERY IN
i , i APPROXIMATELY 90 MIN AND OVERHEA[_

, , i HYDRAULIC SYSTEM IN APPROXIMATELY 7g
I , I MIN
I i i

B. TO TURN ON ' IB. CONTINUE MISSION ' CUES---
I i !

i, AS SEQUENCED ' ' BSE INFORM FLIGHT AND' B,L, sYSTEM PRESSURE (D41-403),
AND THE o ' i. ATTEMPT TO TuRN '
HYDRAULIC ' ' AUXILIARY HYDRAULIC _ 2. RESERVOIR OIL L_VEL (LT-#03).
FLUID TEMP IS _ _ PUMP ON f
BELOW OR t I t 9. AFTER BUS NO. _ CURRENT
PREDICTED ' ' ' (M22-404).
TO BE BELOW TO' I I
10 DEC F , I I 4. RESERVOIR PRESSURE 1D#2-#03).
BEFORE NEXT t ,

STATION AOS t t _ b, HYDRAULIC PUMP INLET OIL TEMP
t t t 1C50-401),

2" AT TB6 + 3 ITLI t BSE INFORM FLIGHT AND I
MIN 39 SEC I o 2, COMMAND AUXILIARY t 6, RESERVOIR OIL TEMP 1C51-403),

I t HYDRAULIC PUMP OFF i
! l i

C. TO TURN UN FOR ITLC tC. CONTINUE MISSION o C.I. ACTUATOR PosITION (GIIkOO)
LOX DUMP (J-2 I t
ENGINE NOT ' i i 2. SYSTEM PRESSURE (D41-_03)
CENTERED IN PITCH t I o

PLANE PRIOR TO i i _ _, X-PHI GREATER THAN I0 DEGREES
LOX DUMP) I _ _ {H6D-803)

I I l

l, ENGINE GIMBAL I I E, CONTINUE MI'SSION o NOTES---
ANGLE LESS o t BSE INFORM FLIGHT I
THAN +/- 3 i , t _. THE ATTITUDE RATE LIMITS IN 7-8
DEGREES i o t DO NOT APPLY TO THIS RULE, -"

i i |
i i !

2. ENGINE GIMBAL ' ' 2, CONTINUE MISSION ' 2. A PITCH ACTUATOR DEFLECTION IN

ANGLE GREATER ' i BSE INFORM FLIGHT o EXCESS OF +I- 3 DEGREES IS ONLY
THAN +I- 3 i I AND COMMAND--- I EXPECTED FOR THE FOLLOWING
DEGREES t , I CONDITION_---

i t 1. PREVALVES AND I
t i RECIRC VALVES I (A) ERRONEOUS COMMAND SIGNAL
f _ CLOSED I
I _ I (B) ACTUATOR FAILURE
I i I

3, ATTITUDE ERROR _ i _. CONTINUE MISSION _ _, _INCE 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--- _ IN THIS PLANE WILL BE MAINTAINED FOR

t _ _ AN ACTUATOR IN A HARDOVER CONDITION.
_ i° PREVALVES AND I
_ RECIRC VALVES

i _ CLOSED.
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MISSION RULES

_ECTION 7 - SLV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION' PHASE o RULING t CuES/NOTES/COMMENTS
-__-.. .............................................................................. . .....................

i o i

i t i

7-8 LOSS OF ATTITUDE i t i CuES---
CONTROL DURINO t t I

t , I A, l, ANGULAR RATES - PITCH
A, TB5 tEARTH UA, SPACECRAFT GUIDANCE I 1R#-6021, OR YAW 1R5-602) GREATER

'ORBIT/ ' TAKEOVER/ ' THAN 0,3 DEGISEC AND NOT DECREASINGt
ITLC ' SPACECRAFT SEPARATION i OR ROLL (N6-bO2f R12-602), GREATER
I I J THAN 0,5 _EG/SEC AND NOT DECREASING
l l BSE INFORM FLIGHT AND t
I i RECOMMEND SPACECRAFT ' 2, ANGULAR RATES-PITCH (R_3-b021, OR
I I GUIDANCE TAKEOVER ' YA_ 1R8-502) GREATER THAN 0,9
i ' IF UNSUCCESSFULt BSE ' DEGISEC AND NOT DECREASINGt OR ROLL
# I RECOMMEND SPACECRAFT I (RL2-6021 GREATER THAN 0._ OEG/SEC

' ' SEPARATION _ AND NOT DECREASING (SEE NOTE 31
t i i

I I o 3, LOSS OF ATTITUDE CONTROL ALERT
I I i (SEE NOT_ 21
I I i

B, TB6 TO TB6 . 9 'TLI 'B, TLI INHIBIT I B, L, SAME AS A,I, ABOVE
MIN 20 SEC I I I

, i I 2, SAME AS A,2, ABOVE

t t BSE INFORM FLIGHT AND
, I RECOMMEND TLI INHIBIT i 3. LOSS OF ATTITUDE CONTROL ALERT
t I I (SEE NOTE 21
i ! !

C, TB7 ITLC IC, CREW DISCRETION i C, 1, SAME AS A,Z* ABOVE
i i BSE INFORM FLIGHT AND i
I ' FIDO _ 2, SAME AS A,2, ABOVE
! ! i

t i L_ DO NOT START EVASIVE I 3, LOSS OF ATTITUDE CONTROL ALER
o I MANEUVER ' (SEE NOTES 2 AND #1
I i I

i I 2, DO NOT INITIATE TB8 I
I I I

t i 3, BSE PERFORM NON- t
I _ PROPULSIVE SIVB o

t I SAFING BY GROUND t
t t COMMAND, I
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MISSION RULES

SECTION 7 - 5LV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION _ PHASE l RULING i CUES/NOTES/COMMENTS

! I i
! t i
i i i

7-8 I I I

CONT D, TB8 ITLC ID, CONTINUE MISSION t D, i, SAME AS B,I, ABOVE
t t BSE INFORM FLIGHT AND t
I I FIDO AND TERMINATE--- ' 2. SAME AS B.Z. A_OVE
I I I

I o l, LOX DUMP I 3, SAME AS B,_, ABOVE

I I 2. ULLAGE ENGINE BURNS t NOTES
I l I

t t 3, LH2 CVS t l, IMMEDIATELY AFTER S-IVB CUTOFFP
, i ' 5/C RETURN OF CUNTRUL TO SATURN OR
, _ ' DURING PROGRAMMED MANEUVERS THE

, t t ABOVE RATE LIMITS ARE NOT
I t APPLICABLE,

I I I

l _ I 2. LOSS OF ATTITUDE CONTROL ALERT
I i I WILL BE GIVEN FOR THE FOLLOWIN_
, , ' CONDITIONS---

I I _ CA) LVDC/LVOA COMPUTATIONAL FAILURE
I I I

_ _ (B) ABNORMAL ATTITUDE ERROR SIGNALS
t l !

, , I (C) FAILURE TU INITIATE PROPER
o , ' GUIDANCE SEQUENCE
I I I

I I 3, THESE CUES ARE VALID IF RATE
= _ t CHANNEL 5wITCHOVER HAS NOT OCURRED
l i i

, i i 4. LOSS OF ATTITUDE CONTROL ALERT IS
o t o SUFFICIENT FOR IMPLEMENTING THIS
I i i RULE EXCEPT FOR PARTS BAND
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MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION t PHASE l RULING ' CUES/NOTLS/COMMENTS

! ,
, , I
! ,

7-9 CONTINUOUS VENT 'EARTH 'CONTINUE MISSION ' CUES---
SYSTEM (CVS) 'ORBIT '
REGULATOR FAILS TO 'TLI 'BSE INFORM FLIGHT AND ' 1, CVS NOZZLE PRESSURE (D1BI-#Qg,
OPEN IN TB5 {TB5 + t , ' D182-409),

59 SEC) ' '
' °1. ATTEMPT TO OPEN CVS I 2, CVS REGULATUR CLOSED 1K1_4-_11),
' ' RELIEF OVERRIDE SHUTOFF '
' ' VALVE ' 3, LH2 ULLAGE PRESSURE (D177-#OUt
' ' * DITu-408),

' 'IF UNSUCCESSFUL_ BSE--- '

' 'Z, VENT THE LHZ TANK ' MOThS---
' ' PRIOR TO TB6 . 8 HIM 40 '
' ' SEC TO A VALUE BELOW THE'

' ' PRESSURE REQUIRED FOR ' I, IF THE CV5 REGULATOR FAILS TO
' ' S-IVB RESTART, ' OPEN_ IHE LH2 SATURATION TEMPERATURE
, t ' WILL INCREASE A_OVE NOMINAL RESTART
' 'IF THE LH2 BLOWDOWN IS ' LIMITS,
I 'COMPLETED WITHIN 30 '
' 'MINUTES PRIOR TO TB6 ' 2, COMMAN_ ACTION WILL RE@UIRE
' 'INITIATE, COMMAND--- ' EVALUATION OF LH2 RESIDUALS TO
, , i DETERMINE ADEQUACY FOR TLI VELOCITY

' '3, ULLAGE ENGINES ON ' CUTOFF,

IAFTER 90 SEC OF ULLAGE '

' 'SEND---

' '#, ULLAGE ENGINES OFF '
, ! l

' 'ULLAGING SHOULD BE '
' 'COMPLETED PRIOR TO THE '
I 'AMBIENT REPRESSURIZATION, '
, , i

'EARTH 'IF NEITHER COMMAND
'ORBIT 'ACTION(S) I NOR 2 I5 '

' 'SUCCESSFUL, BSE #
' 'INFORM FLIGHT '

l ,
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MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION I PHASE I RULING I CUES/NOTES/COMMENTS

i I i
I i i

7-10 APS ULLAGE ENGINE(S)IEARTH ' ICONTINUE MISSION i CUES---
IORBIT/ I I

THRUST FAILS TO ITLI/TL C o t Z, ULLAGE ENGINE THRUST CHAMBER
TERMINATE AT t 'BSE INFORM FLIGHT AND I PRESSURE 1D220-_149 D221-415)t
SEQUENCED TIMES i tATTEMPT TO TERMINATE I

IULLAGE ENGINE THRUST t 2. APS HELIOM SPHERE PRESSURE
I i _ DECREASI_G (D_5-414. D3@-_lSt

I IIF UNSUCCESSFUL_ BSE I D250-414, D25_-_15).
I IINFORM FLIGHT OF t

I IIMPENDING LOSS OF l
' IATTITUDE CONTROL CAPABILITY'
I l i
I i i
I i I
I I !

7-11 IU STATE VECTOR 'LAUNCH ICONTINUE MISSION l CUES---
DIFFERS FROM THE t t i
MSFN STATE VECTOR BY _ IBSE INFORM FLIGHT AND t I. 6 SIGMA IU ERRORS AT T + 5b
6 SIGMA IU ERRORS i *RECOMMEND lU NAVIGATION i MIN,
AND CVS UNCERTAIN- * °UPDATE I
TIES AND IS CONFIR- I t ' (A) PELTA A = 3.1 N,M.
NED BY A COMPARI- e t o
SON OF IMU TO MSFN i o t (B) DELTA RV = 878G_ FT,

I I i
_ I (C) DELTA _ DOT MAX = 16 FT/SEC

I _ I WHEN DELTA W = 7277 FT,
i B i

, , ' 2. 6 SIGMA IO ERRORS AT T . L flOUR
o o o 45 MIN.

o g g
I I t (A) DELTA A = 3.5 N.M,
o o o
i , o (B) DELTA RV = 181468 FT.
t i i
o o l [C} DELTA W DOT MAX = 16 FTISEC
o o m _HEN DELTA W = L1338 FT.
o i o

RULE NUMBER 7-12 _ _

IS RESERVED. _ °
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MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R RULE CONDITIONIMALFUNCTION _ PHASE t RULING ' CUESINOTLSICOMMENTS

i ! i
i i i
i I i

7-19 IU EC5 WATER VALVE ' IA, CONTINUE MISSION ' CUES---

FAILS TO CYCLE OPEN IALL o i
AND CLOSED _ { t L. WATER VALVE CLOSED/OPEN (GS-6Olt

I I I G6-60_).

A, WATER VALVE I tBSE INFORM FLIGHT AND '
CLOSED AND ' 'SEND--- ' 2, COOLANT TEMP (C15-601),

COOLANT INLET J i I
CONTROL , i I 2, GMW MODE CODE 27 BIT D8 SET TO
TEMPERATURE IS i i i, ECS LOGIC iNHIBIT i ZERO 11160-60_1,

64 DEG, F OR I I COMMAND i
HIGHERo AND i f I 4, ST-E24 INERTIAL GIMBAL TEMP

I I 1C34-603),

THE INERTIAL t I 2. WATER VALVE OPEN i
GIMBAL t I J 5, SUBLIMATOR INLET TENP (CL1-60_),
TEMPERATURE IS II?_[e.F '
OR HIGHER9 OR I t o 6, LVDC MEMORY TEMP (C54-60_)*
THE LVDA ' i

TEMP NO,i OR I I _ 7, LVDA TEMP NO, _ 1C55-60_).
NO,2 IS l I t
156 OEG,F I _ i 8, LVDA TEMP NO, 2 1C56-80_),

OR HIGHERt OR J t t
THE LVDC MEMORY i t I
TEMP IS _24 DEG,F e t t
OR HIGHER _ I I

I i i

B, WATER VALVE OPEN _ IB, CONTINUE MISSION I

AND COOLANT INLET ° t o
CONTROL TEMP IS o fBSE INFORM FLIGHT AND m
55 DEG, F OR € ISEND--- o
LESS_ AND t I I

i i' i

THE INERTIAL IEART M I i, ECS LOGIC iNHIBIT t
GIMBAL _ORBIT i COMMAND o
TEMPERATURE IS ITLi t i
102 DEC, F OR ITLC o 2. WATER VALVE CLOSED i
LESS_ OR m I t

THE LVDA TEMP _ _
NO_I OR NO,2 IS I I I
50 DEC, f OR LESS _ OR _

i I i

THE LVDC o t
TEMPERATURE IS _ _
50 DEG,F OR LESS, _ _

! ! !
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MISSION RULES
SECTION 7 - SLV - TB5 AND TB7

R 'RULE PCONDITION/MALFUNCTION I PHASE _ RULING _ CUES/NOTES/COMMENTS

I I I
i i I

7=14 S-IVB STAGE COMMON °EARTH i J CUES---
BULKHEAD DELTA IORBI T o i
PRESSURE REACHES =TLC I J Z, LH2 TANK ULLAGE PRESSURE
OR EXCEEDS--- t t I (K177-40_ D178-408)o

o e I

A, MINUS 20 PSID I IA, CONTINUE MISSION J 2. LOX TANK ULLAGE PRESSURE

OR i t t (DIBO-406* DE79-40b|
PLUS 30 PSID t I BSE INFORM FLIGHT AND I

i I COMMAND--- o 3, LH2 PUMP INLET PRESSURE
i o t (D2-403),

t I LH2 AND/OR LOX VENT I

t I VALVES OPEN OR CLOSED o 4, LOX PUMP INLET PRESSURE
J _ TO PRECLUDE REACHING I (D3-403),
t _ SEPARATION L1MITS =
! ! i

Bo MINUS 26 PSID t IB, SPACECRAFT SEPARATION o NOTES---
OR ' '

PLUS 36 PSID ' ' BSE INFORM FLIGHT AND ' i. MINUS DELTA PRESSURE 15 DEFINED
t ' FIDO AND RECOMMEND ' AS A FUEL TANK ULLAGE PRESSURE
, t SPACECRAFT SEPARATION ' GREATER THAN THE LOX TANK ULLAGE

I ' TO A SAFE DISTANCE ' PRESSURE,
I ! I

' ' ' 2. PLUS DELTA PRESSURE 1_ DEFINED
, t _ AS A LOX TANK ULLAGE PRESSURE

_ e GREATER THAN THE FUEL TANK uLLAGE
g , t PRESSURE,
1 t i
, i i 3. THE MINIMUM RECOMMENDED DISTANCE
t I I BETWEEN THE S-IVB AND THE SPACECRAFT
t , ' IS 7_000 FT.
! t !
' ' ' 4. THE BULKHEAD WILL STRUCTURALLY
t t o FAIL AT THE ULTIMATE LIMITS OF MINUS
t , ' 32.5 PSID OR PLUS 42.0 PSID.
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MISSION RULES

SECTION 7 - SLV- TB5 AND TB7

R !RULE CONDITION/MALFUNCTION' PHASE _ RULING o CUES/NOTES/COMMENTS

i l i
, i l

7-15 S-IVB STAGE 'EARTH _CONTINUE MISSION _ CUES---
PNEUMATIC SUPPLY °ORBIT I
PRESSURE DECAY JTLC IBSE INFORM FLIGHT AND I i. ENGINE PUMP PURGE PRESSURE
EXCESSIVE IN TB5 ' * I (D50-403)
OR TB7 _ _ i, ATTEMPT TO TERMINATE i

= t PUMP PURGE AND/OR i 2. AMBIENT HELIUM PNEUMATIC SPHERE
i I CLOSE AMBIENT HELIUM = PRESSURE (D236-403_ D25b-#OB),
' _ SUPPLY SHUTOFF VALVE,'
i i o Be LOX REPRESS SUPPLY PRESSURE

e ' 21 RE-OPEN AMBIENT o (OB_-403t D2_4-40_),
= I HELIUM SUPPLY SHUTOFF I
' ' VALVE AS REQUIRED. ' NOTE---
I I I

t , I L. AN EXCESSIVE PNEUMATIC SUPPLY
= t i PRESSURE DECAY IS ONE WHICH WILL
l i i RESULT IN DEPLETION OF STAGE
t _ _ PNEUMATIC PRIOR TO COMPLETION OF TBU
, o ' FunCTIONS,

RULE T-16 IS J o
RESERVED I o

I I I

7-17 LOW LH2 TANK ULLAGE i ICONTINUE MISSION o CUES---

PRESSURE , i
t t I 1, LH2 ULLAGE PRESSURE (DL7T-4OB_

A. LH2 TANK ULLAGE 'EARTH _A. CONTINUE MISSION I D17_-408}o
PRESSURE LESS 'ORBIT ' BSE INFORM FLIGHT '

THAN 17 PSIA IN _TLI _ AND COMMAND o 2e LH2 PUMP INLET PRESSURE
TB 5 ' ' ' (D2-403}.

, I !

t 'i. LH2 TANK VENT VALVES ' B. LH2 VENT CLOSED DISCRETES
' ' BOOST CLOSE ON AND OFF ' (KE-#IO, K210-_EO),

t i AND/OR CVS REGULATOR i
i I CLOSED, (ORIFICE OPEN} I
, I (NOTE 1) '
' ' ' NOTES---
o I t

I o € _. IF THE ULLAGE PRESSURE RISES
' * = ABOVE @E PSIA AFTER THE REGULATOR

i I i HAS BEEN CLOSED_ THE REGULATOR
m m _ SHOULD BE CYCLED TO MAINTAIN A 17 TO

m _ m 21 PSIA ULLAGE PRESSURE 1N LH2 TANK.
i I I

€ I _ 2= IF LH2 TANK uLLAGE PRESSURE
I , I DROPS BELOW 19,_ PSIA DURING T_5_

I I RESULTING PROPELLANT LOSSES SHOULD
m ' BE INCLUDED IN THE EVALUATION OF
_ _ CAPABILITY TO ACHIEVE ACCEPTABLE

_ _ ALTERNATE MISSION PER FMR 7-I_

i I i

7-18 LOW COLD HELIUM ' ' ' CUE--- COLD HELIUM SPHERE PRESSURE
SUPPLY PRESSURE _ _ _ (D261-_03, D26B-#O3)=

! I I

A, EXCESSIVE COLD _EARTH _A* CONTINUE MISSION m
HELIUM SUPPLY _ORBIT * *
PRESSURE DECAY _ _ BSE INFORM FLIGHT AND
(NOTE E) _ _ COMMAND FROM LAST m

' _ STATION PRIOR TO TBS--
i ! !

_, BURNER LOX SHUTDOWN
_ VALVE CLOSE ON

i I I

' _ _ NOTES---
i t i

m _ _, AN EXCESSIVE COLD HELIUM SUPPLY
i _ ' PRESSURE DECAY IS ONE WHICH WILL
m * _ RESULT IN A COLD HELIUM BOTTLE

_ _ PRESSURE OF LESS THAN fOOD PSIA AT
_ _ TB6 INITIATE OR LESS THAN 450 PSIA

' _ _ AT COMPLETION OF CRYOGENIC
' ' _ REPRESSURIZATION
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MISSION RULES

SECTIO_ 7 - SLV " TB5 AND TB?

R RULE CONDITiON/MALFUNCTION _ PHASE i RULING o CUES/NOTES/COMMENTS

! t i
t i i

7-19 LOW LOX TANK ULLAGE _EARTH IA, CONTINUE MISSION I CUES---
PRESSURE IORBIT. I I

I o f &. LOX ULLAGE PRESSURE
= I t (D179-406--D180-#O6)

A, LOX TANK ULLAGE t I BSE INFORM FLIGHT AND
PRESSURE LESS i i COMMAND--- t 2e LOX PUMP INLET PRESSURE (03-403)
THAN 31PSIA t o I
DURING ORBITAL I o I
COAST OR I t 1, LOX TANK VENT VALVE =
EXPECTED TO BE ' t BOOST CLOSE I
LESS THAN 3Z i i t
PSIA BY TB6 i t I

INITIATE i i
! ! !

i ' IF LOX TANK ULLAGE !

I g PRESSURE IS NOT MORE
I i THAN 9 PSI BELOW THE e
I I RE_UIREO ULLAGE
I I PRESSURE_ BSE
I I COP,HAND--- f
' ' Z. AMBIENT REPRESS I

t ' SYSTEM MODE SELECTOR t
I o ON AND CRYO OFF,
! i i

t i 3, LOx TANK REPRESS I
I t CONTROL VALVE OPEN o
t i ON UNTIL TANK i

' * PRESSURE GREATER '
t = THAN REQUIRED, '
i t THEN OFFo I
i ! !

o o 4, AMBIENT REPRESS
o i SYSTEM MODE SELECTOR t

= ' OFF AND CRYO ON.

' 'IF LOx TANK ULLAGE o
t tPRESSURE IS GREATER THAN
t _9 PSi BELOW THE REQUIRED t
t IULLAGE PRESSURE, OR IF i
t tTHE REQUIRED ULLAGE J
I _PRESSURE IS GREATER THAN =
I ITHE FLIGHT CONTROL
t _PRE_URE SWITCH S_TTING_

IBSE COMMAND--- t
! I o

i I 5. BURNER LOX SHUTDOWN
' ' VALVE CLOSE.
i i i

I _, AS CLOSE AS POSSIBLE
_ TO TBS+7 MIN 30 SEC. t
_ LOX AMBIENT REPRESS

! ! I
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MISSION RULES

SECTION 7 - SLV - TB5 AND _B7

R RULE CONDITION/MALFUNCTION' PHASE ' RULING i CUES/NOTES/COMMENTS

i , l

7-20 J-2 ENGINE START IEARTH '
BOTTLE PRESSURE 'ORBIT ' ' CuES---
OUTSIDE RESTART ' '
LIMITS ' ' ' l, START BOTTLE PRESSURE (D17-40_P

' ' ' U241-401)
A, ABOVE 1400 PSIA I 'A, CONTINUE MISSION '

DURING ORBITAL ' '
COAST FOR FIRST ' ' BSE INFORM FLIGHT AND '
OPPORTUNITY ' ' SEND--- '

RESTART OR ABOVE ' '
1500 PSIA FOR ' '

SECOND ' ' i, START BOTTLE VENT '
OPPORTUNITY ' ' OPEN FOR 3 SIC '

RESTART ' _
t ' 2, REPEAT COMMAND AS '
' ' NECESSARY TO INSURE
, t A PRESSURE OF LESS '

I ' THAN _400 PSIA FOR '

I ' FIRST OPPORTUNITY '
' ' RESTART OR 1500 i
' ' PSIA FOR SECOND i
' ' OPPORTUNITY '
' ' RESTART '

8, ABOVE 1800 PSIA ' IB, SPACECRAFT SEPARATION '
PRIOR TO RESTART ' '

I ' BSE INFORM FLIGHT AND '
l ' FIDO AND RECOMMEND '
, I SPACECRAFT SEPARATION '

C, BELOW 800 PSIA 'EARTH 'C. CONTINUE MISSION

(SEE NOTE) 'ORBIT '
a I BSE INFORM FLIGHT AND I
' ' COMMAND ASAP--- ' NOTES---
I I I

' ' i, START TANK RECHARGE ' 1, EXCESSIVE START BOTTLE DECAY
' ' ARM ON ' DURING ONBITAL COAST IS DEFINED AS A
' _ ' PRESSURE DECAY WHICH WILL RESULT IN

' ' 2, START TANK VENT OPEN t A START BOTTLE PRESSURE BELOW 800
' _ UNTIL TANK PRESSURE ' PSIA AT SECOND BURN ENGINE START

I ' LESS THAN 300 PSIA_ I COMMAND (TB6 . 9 M_N 30 SEC),
' ' THEN CLOSE ' .
, , I 2_ A START BOTTLE PRESSURE OF 300
, I I PSIA MAXlNUM IS ALLOWABLE AT START
t i ' BOTTLE RECHARGE COMMAND,
, I i

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND T_7

R RULE CONDITION/MALFUNCTION' PHASE o RULING ' CuES/NOTES/COMMENTS

l , I
, , I

7-21 PU VALVE FAILS TO 'EARTH 'CONTINUE MISSION ' CUES---

A MIXTURE RATIO °ORBIT/ '
GREATER 'TLI ' ' i. PU VALVE POSITION (GIO-4Q1).

THAN 5.0 TO I ANY ' 'BSE INFORM FLIGHT AND '
TIME PRIOR to , 'COMMAND--- ' 2. PU FEEDBACK VOLTAGE 1M61-#II1
RESTART _ _

' 11. PU VALVE HAROOVER ' NOTES---
' ' POSITION ON (LOW EMR '

' ' 4.5 [0 l) (SEE NOTE E) ' E. THIS FAILURE WILL REQUIRE
, , ' EVALUATION OF RESIDUALS TO DETERMINE

' 'IF E IS UNSUCCESSFUL, BGE ' ADEQUACY FOR TLI VELOCITY CUTOFF
' 'INFORM FLIGHT AND--- ' (REF FMR 7-i),

' '2. VENT START BOTTLE TO ' 2. PU FEEDBACK VOLTAGE Melt I$ ONLY
' ' ACCEPTABLE LIMITS ' VALID WHEN PU SYSTEM POWER IS ON
l ! l

i i l
, l

l l i

7-22 S-IVB LOSS OF ' 'NO S-IVB RESTART ' CUES---
HYDRAULIC FLUID 'ORBIT/ '(TBS)/TLI t

'TLI 'INHIBIT (TB6) ' 1. HYDRAULIC RESERVOIR OIL LEVEL
, , ' APPROX ZERO PERCENT (L?-_O_).

' 'BSE INFORM FLIGHT AND '
' 'RECOMMEND NO 6-1VB ' 2. HYDRAULIC SYSTEM PRESSURE LESS
, ORESTART ' THAN 1700 PSlA (D#I-#03).
t l l

, , ' 3. HYDRAULIC RESERVOIR PRESSURE
, i I APPROXIMATELY ZERO PSIA 1D_2-#03).

, , I NOTES---
, I
, , o 1, L7-403 PLUS ONE OF THE OTHER
o _ o CuES ARE REQUIRED FOR IMPLEMENTATION
, ' ' OF THIS RULE.
I I

, , ' 2. IF ALL } CUES ARE FUNCTIONING
, ' ' PROPERLY_ THEY ARE REQUIRED FOR
, , ' IMPLEMENTATION OF THIS RULE.
I , I

l , l

RULE NUMBERS 7-2_ ' '
AND 7-24 ARE ' I
RESERVED. , o

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION I PHASE l RULING i CUESINOTESICOMMENTS

i I i
t 1 l
I I I

7-25 S-IV_ STAGE LOX I f I CUES---
NONPROPULSIVE VENT I I I
(NPV} FAILS I I t lo LOX NPV NOZZLE PRESSURE_

I I t (D243-404t D2#4-40#),

A, TO OPEN AT TB? 'TLC IA. CONTINUE MISSION '

. 0o7 SE¢ ' ' t 2. LOX TANK ULLAGE PRESSUR_
0 , I (DESO-#O6* D179-406)o

' BSE INFORM FLIGHT AND i
J ' VENT THE LOX TANK TO ' 3, LOX NPV OPEN DISCRETE_ (KL_8-424P

I t 18-20 PSIA PRIOR TO I K199-#24],
, I TB7 . 15 MIN. I
i ! i

i i I

B, TO LATCH OPEN AT 'TLC IB, CONTINUE MISSION o
TB8 + 23 MIN 22,2 I ' I
SE¢ i ,

o l BSE INFORM FLIGHT AND l
t , e

, i i, ATTEMPT TO LATCH i
, l OPEN THE LOX VENT i
i ,

t I IF UNSU¢CESSFUL_ BSE o
I ' COMMAND AT TB8 + 23 MIN t
I ' 30 SEC,--- '
I I

I 'IF i IS UNSECCESSFUL9 BSE '
I ICOMMAND AT TB_ + 23 MIN 30 I
, ISEC---
i o

I I 2, LH2 LATCHING VENT I
I _ VALVE CLOSED 1

i ! !
! i
i i

7-26 LH2 LATCHING VENT 'TLC 'CONTINUE MISSION e CUES---
VALVE FA_LS TO ' t

LATCH OPEN AS o 'BSE INFORM FLIGHT AND ' 1, LH2 NPV NOZZLE PRESSUR_
PROGRAMMED , _ I (DI_3-409_ D184-409),

! I I

A, IN TB7 ' IL, ATTEMPT TO OPEN THE LffZ ' _, LHZ ULLAGE PRESSURE (DlTT-4O_t
' ' LATCHING vENT VALVE t D17_-408),

, IIF UNSUCCESSFULt BSE o 3e LH2 LATCHING VENT VALVE
i 'COMMAND--- o DISCRETES (K2EO-4101K211-4101.
I , I

i t2, LH2 LATCHING VENT 0 4, LH2 PUMP INLET PRESSURE 1U2-40_)
i _ VALVE CLOSED '
, i

' 13, LH2 VENT VALVE OPEN i

'AT TB7 + 15 MIN OR TB7 .
I '1 MR _5 MIN COMMAND--- '
, , i

' '4. LH2 VENT VALVE CLOSE '
I I I

B, IN TB8 I _CONTINUE MISSION I
I I I

' _BSE INFORM FLIGHT AND---

' _i, ATTEMPT TO LATCH OPEN
' ' THE LH2 LATCHING VENT I

_ VALVE,

1IF 1 IS UNSUCCESSFUL_ BSE i

I _COMMAND (ASAP) t

_2, LOX NPV OPEN OFF, I
I '_, LOX VENT AND t
, t NPV BOOST CLOSE ON '

' 14, LOX VENT AND '
I NPV BOOST CLO_E OFF

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 - SLV - TB5 AND TB7

R RULE CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMeNTS

I l I

7-27 ENGINE START BOTTLE 'TLC JCONTINUE MISSION ' CUE_---
DUMP FAILS TO t , o
INITIATE i I o i, GHZ START BOTTLE PRESSURE

' _BSE INFORM FLIGHT AND ' _D17-401_ D241-401),
' 'ATTEMPT TO OPEN THE START '

t °BOTTLE VENT VALVE i
o ! I

7-28 S-IVB STAGE COLD °TLC ICONTINUE MISSION i CUES---
HELIUM DUMP FAILS TO' t I
INITIATE , i i E, COLD HELIUM BOTTLE PRESSURE

t IBSE INFORM FLIGHT AND I (D_bl-40_ D2b3-40_),
i i i

I i_, ATTEMPT TO INITIATE '

' ' THE COLD HELIUM DUMP '
I ' THROUGH LH2 COIL ON I
t I O2/H2 BURNER, I
o , i

t 'IF UNSUCCESSFULo BSE t

t IINFORM FLIGHT AND AFTER LOX I
o tNPV OPEN IN TB8 COMMAND--- o
i t q

i 12. LOX PRESSURIZATION o
' f SHUTOFF VALVES OPEN I
! i i
t ! i
i ! i
i i i

RULE NUMBERS 7-29 I I I
AND 7-30 i i I
ARE RESERVED, t I e

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 8 - SLV - TB6

R ITEF

SUMMARY OF RESTART PHASE RULES

NOTE

MISSION RULES RE_UI_ING GROUND SUPPORT
DURING TB6 CANNOT BE IMPLEMENTED ON
APOLLO 14 BECAUSE OF MSFN COVERAGE
LIMITATION. THOSE RULES ARE MARKED BY
AN ASTERIX.

8-1 RESERVED

-8-2 02/H2 BURNER LH2 VALVE FAILS

.8-3 LH2 CHILLDOWN SYSTEM FAILS

.8-4 LOX GHILLBOWN SYSTEM FAILS

.8-5 RESERVED

*8-6 S-IVB ACTUATOR HARDOVER

,8-7 CONTINUOUS VENT REGULATOR FAILS TO CLOSE

8-8 LOSS OF ATTITUDE CONTROL DURING SECOND BURN

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

6-3 INERTIAL PLATFORM FAILURE - ACCELERONETER

6-_ LAUNCH VEHICLE INERTIAL PLATFORM FAILURE ATTITUDE REFERENCE

6-11 S-IVB STAGE LOSS OF THRUST

7-2 LOSS OF ONE APSMODULE

"7-? S-IVB AUXILIARY HYDRAULIC PUMP FAILS

_7"8 LOSS OF ATTITUDE CONTROL DURING TB6 TO TB6 + W
MIN 10 SEC (CREW IMPLEMENTATION)

*7-9 CONTINUOUS VENT REGULATOR FAILS TO OPEN

7-13 IU EGS WATER VALVE FAILS TO CYCLE OPEN AND CLOSED

7-14 S-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20
PSID OR PLUS 30 PSIOP MINUS 26PSID OR PLUS 3b PSZD (CREW. IMPLEMENTATION)

.7-16 S-IVB ENGINE CONTROL BOTTLE PRESSURE LESS THAN 400 PSIA

T-l? LH2 TANK VENT FAILURE OR LEAK DURING ORBITAL COAST

.7-18 LOW COLD HELIUM SUPPLY PRESSURE

.7-19 LOX TANK ULLAGE PRESSURE LOW (CREW IMPLEMENTATION)

*7-20 J-2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS,

_7-21 PU VALVE FAILS TO A MIXTURE RATIO tREATER THAN 5,0 TO 1 ANY TIME PRIOR TO RESTART

_7-22 S-IVB LOSS OF ENGINE HYDRAULIC FLUID

MISSION REV DATE SECTION GROUP PAGE

APOLLO ].# FNL }.1/1/70 SLY - TB6
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 8 - SLV - TB6

R RULE CONDITIONIMALFUNCTIUN l PHASE I RULING I CUESINOTESlCOMMENTS

I t !
I ! o

I I o

RuLE 8-L IS RESERVED,
! I !

B-2 S-IVB STAGE 02/H2 ITLI !CONTINUE MISSION ! CUES---
BURNER FUEL ! t !
PROPELLANT VALVE ! !BSE INFORM FLIGHT AND ! i, BURNER CHAMBER DOME TEMPERATURE

FAILS CLOSED ! ICOMMAND--- ! 1C2034-4U_I C38Z-403),
l I !

I !1o BURNER SHUTDOWN I 2. BURNER PROPELLANT VALVE
l ! ! POSITIONS 1K180-404_ K192-#03),

! !2, CONTINUOUS vENT SYSTEM !
! _ ORIFICE OPEN ! 3, AMBIENT REPRESSURIEATION MODE
i i ! _ELECT (K195-404),

! 13, CRYO REPRESSURIZATION g
! ! OFF ! NOTE---
i i !

, _ ! THE O21H2 BURNER VOTING {IRCUIT WILL

t ! i NOT DETECT FAILURE OF THE BURNER TO
, ' ' IGNITE OR BURNER FLAME-GUT IN THE
, ! ! EVENT THE FUEL PROPELLANT VALVE
I _ ! FAILS CLUSED.
! ! t
i i !
! I !
I i !
! i !

8-3 LH2 CHILLDOWN ITLI !CONTINUE MISSION i CUES---
sYSTEM FA1L_ DURING I _ I
RESTART ! ! BSE INFORM FLIGHT I i, LH2 PUMP INLET TEMP (C3-403)
PREPARATIONS ! t AND--- !

' ! 1. ATTEMPT TO CORRECT ! 21 LH2 HLCIRC FLOW 1F5-40#)
! ! SITUATION SPECIFIED '

' ! IN NOTE I.A, I.B, ! 3. LM2 PREVALVE DISCRETES
' ' I,D i (KIII-404, K112-404}

!t I

' ! IF UNSUCCESSFUL! ! 41 LH2 BLEED VALVE CLOSE (KEZT-401}

! ! BYE 1NEORM FLIGHT !
t i ! 5, LH2 RECIRC VALVE CLOSE

, ! ! (KI_6-409)
! i !

t i !

, , ! NOTES---
! ! I

, ! ! _. LH2 CHILLOOWN WILL NOT BE
m ! ! SATISFACTORY IF---
I I 1
, ! = (A) PREVALVE IS OPEN
! i I
! i !
, t ! (B) RECIRCULATION VALVE IS CLOSED
i I I

e I ! (C) BLELD VALVE IS CLOSED
! i i
t t ! (P) CHILLDOWN PUMP IS NOT ON
i i i
! t o

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 8 - SLV - TB6

R RULE CONDITIONIMALFUNCTION' PHASE ' RULING _ CUES/NOTES/COMMENTS
......... ,..................................................................................................

o i i
B o i
! o !

:8-4 S=IVB STAGE LOX JTLI *CONTINUE MISSION/ TLI I CUE_ FOR CHILL_OWN FAILURE
I tlNHIBI T i

CHILLOOWN SYSTEM l I I I, LOX CHILLDOWN FLOW RATE
FAILS DURING I °BSE INFORM FLIGHT AND--- I 1F4-424),
RESTART l _ I
PREPARATIONS t Ii, ATTEMPT TO CORRECt ' 2, LOX ULLAGE PRESSURE TO LOX DUMP

' ' SITUATION SPECIFIED _ INLET PRESSURE DELTA P
I I IN hOT_ I,A, l,B, l*O I (D179-406,D180-406,DOO_-40_)
t t !

t IIF i IS UNSUCCESSFUL, BSE i _, LOX PUMP INLET TEMP NOT

€ 'INFORM FLIGHT AND BETWEEN ' DECMEA$1NG(C4-40_}
t tTBG+4 MIN 10 SEC AND TB6+ '
' '7 MIN 37,8 SEC COMMAND t LOX PREVALVE DISCRETES
J I ' (KIDg-40_KIIO-403) LOX BLEED VALVE
l aZ, ALTERNATE 3E_UENCE 6D l CLO_ED (KI26-4OL) LOX RECIRCULATION
i I _J" I VALVE CLOSED 1K139-424}

i tlF LOX LEAD E_CEEDS 20 SEC, I
t IBSE INFORM FLIGHT AND i CUES FOR MOV FAILURE
! i !

' t3. RECOMMEND TLI INHIBIT i i, NOV POSITION GREATER THAN IO
, t i DEG 1G3-401)
I ! !

, _ I 2, MOV OPEN DISCRETE ON (KI20-4Oi)
I I I

t o t 9, LOX FLOWMETER (FI-4Ol)
o t i

t _ t 4, LOX INJECTOR PRESSURE
I , ' 1D005-401)
I ! !

I I NOTES---
I I I

, , I l, LOX CH|LLDOWN WILL NOT BE

t f I SATISFACTORY IF---
o o i

, o o IA) PREVALVE I_ OPEN
t ! !

I I J (B) RECIRCULATION VALVE I_ CLOSED
I I I

t _ _ (C) BLEED VALVE I_ CLOSED

_ _ (O} CHILLDOWN PUMP IS NOT ON

I l 2_ ALTERNATE _EQ, 6D COMMAND WILL
o o ' ENABLE AN ONBOAND PROGNAMMED _ SEC,

, o LOX LEAD BEGINNING AT TB6+7 MIN _7,_

' ' ' SEC,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 8 - SLV - TB6

R RULE CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENT_

i i i

! ! i
i i i

8-5 RESERVED ! ' !
i ! i
i ! !
! ! !

; i !

I-6 S-IVB ACTUATOR 'TLI !TLI INHIBIT l CUE---
CONFIRMED HARDOVER I ! !

PRIOR TO TB6 + _ !BSE INFORM FLIGHT AND i _, ACTUATOR POSITIONS +/- 5 OEG ON
+ 9 MIN iO SEC i IRECOMMEND TLI INHIBIT _ GREATER (Ol-_OO, GL-405* GZ-4O_
AND AUXILIARY ! ! ! G2-_03),

HYDRALL. IC PUMP ! i !
IS OPERATING ! ! ! NOTE---

i I I

' ! ' BOTH INOIVIDUAL ACTUATOR POSITIONS
. ! t MUST CONFIRM MALFUNCTION PRIOR TO
, I ! RECOMMENDING TLI INHIBIT,
l ! !
! t !
! ! !

I ! !
I ! o

8-7 S-IVB STAGE CONT- ITLI !CONTINUE MISSION ! CUES---
INUOUS VENT MODULE--' !

! ! ! A,i. CVS NOZZLE PRESSURE REMAINS
A, REGULATOR FAILS ' !BSE INFORM FLIGHT AND i GREATER THAN _ PSIA

CLOSE DURING ! 'COMMAND--- ! (Dl_l-40_--Dl_-4OW)
RESTART SEQUENCE ! ! !

' !E, ATTEMPT TO CLOSE TH_ CVS ! 2, CVS REGULATOR CLOSED (K_54-@LI)
' ! REGULATOR '
! ! ' 3, LH2 TANK ULLAGE PRESSURE
! IIF 1 IS UNSUCCESSFUL_ BSE ' 1D177-408-- U178-408)
! !INFORM FLIGHT AND COMMAND --!
! ! !

! '2. 02/H2 BURNER _HUTDOWN *
i ! I

B, REGULATOR FAILS i !B, CONTINUE MISSION ! B,L, LH2 TANK CONTINUOUS VENT
TO CLOSE OR ' ! ' ORIFICE SHUTOFF VALVE CLOSED
ORIFICE SHUTOFF ! ' BSE INFORM FLIGHT AND ' 1K0155-411}

VALVE FAIL$ TO ! !
CLOSE AT TB7 + 2 ' o 1. ATTEMPT TO CLOSE THE ' 2. CVS NOZZLE PRESSURE DOES NOT
MIN 90.9 SEC ' ! CVS REGULATOR OR THE ' DECREASE TO U PSIA AT TB7 . 2 MIN.
(NOTE &) ! I CV# ORIFICE SHUTOFF ' 30,9 SEG, 1D0181-409-- DOL82-4091

' ! VALVE
' ' ! NOTE---
! I !

' ' IF 1 IS UNSUCCESSFUL! I THIS FAILUE WILL REQUIRE
' ! BSE COMMAND AT TB7 . E5 ' REEVALUATION OF DELTA V REQUIRED FOR
' ' MIN AND TB7 + E HR 15 ! LUNAR IMPACT,
! ! MIN, !
I ! !

! ' 2, LH2 LATCHING VENT !
! ! VALVE OPEN AND LATCH I
I ! i
! ! I

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 8 - SLV - TB6

1 'R RULE PCONDITION/MALFUNCTION' PHASE 0 RULING CUES/NOTES/COMMENTS
.........................................................................................................

! i !
i i I

! i l

8-8 LOSS OF ATTITUDE !TLI 'CONTINUE MISSION i CUES---

CONTROL DURING ! i !
S-IVB SECOi_D BURN ! !BSE INFORM FLIGHT AND I I, ANGULAR RATES - PITCH (R4-602)P

' !FIDO, ! YAW (Rb-SO2lt OR ROLL (R6-602)
, i ' GREATER THAN 5 DEGISEC AND NOT

! !CREW WILL TAKE ACTION ON ! DECREASING
' !LIMITS (NOTE I] '
! ' ! 2, ANGULAR RATES-PITCH (R13-602)t

' ! ! YAW (R8-SO2)t OR ROLL 1R12-602)
! ' ! GREATER THAN _ DEG/SEC ANQ NUT
! ! ! DECREASING, (SEE NOTE 3}
l ! !

! m ' _, LOSS UP ATTITUDE CONTROL ALERT

! ' ' (SEE NOTE2).
! i !

, ! 'm NOTES---
! I !

! ! ! I, TLI bURN WILL _ TERMINATED
! ! ! FUR---
t ! !

! ! ! A. PITCH OR YAW BODY RATES GREATER
* ! ! THAN +I- iO DEGISEC
l I !

! ! ! B, ROLL BODY RATE GREATER THAN +I-20
! ! ' DEG/SEC
! I i

t ! ' C, PITCH OR YAW ATTITUDE DEVIATION
! ' ! FROM NOMINAL PROFILES GREATER THAN
' ! ' 45 DEG
! ! !

! f ! 2, LOSS OF ATTITUDE CONTROL ALERT

' ! ! WILL UE GIVEN FOR THE FOLLOWING
! ' ! CONDITIONS---
! ! !

! ! ' [A) LVDCILVDA COMPUTATIONAL
t I ' FAILUREo
! ! !

! ' ! (B) ATTITUDE ERROR SIGNALS ROLL
! ! ! GREATER THAN +I- 3,5 DEG_ PITCH AND
! ' ! YAW GREATER THAN +/- 5 DEG,
! ! t

' ! ' (C) FAIL_RE TO INITIATE PRUPER

' ! ! GuIDANcE SEquENCE,
t ! l

! ' (D) FAILURE OF S-IVB ENGINE
! ! ' HYDRAULICS,
i ! !

' ! ! 3, THE CUES ARE VALID IF RATE
! ! ! CHANNEL 5WITCHOVER HAS NOT OCCURRED,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 9 - SLV TB8

R ITEM

SUMMARY OF SAFING AND SLINGSHOT RULES
!

9-i STAGE PNEUMATIC DUMP FAILS

9-2 LOX DUMP FAILS

9-3 ENGINE CONTROL BOTTLE DUMP FAILS

9-# RESERVED

9-5 RESERVED

THE FOLLOWING REFERENCED FLIGHT MISSION RULES ARE ALSO APPLICABLE DURING TIME BASE EIGHT (TB8)

7-3 J-2 ENGINE MAIN FUEL VALVE (MFV) FAILS TO CLOSE AT FIRST 5-1VB CUTOFF, SECOND S-IVB
CUTOFF

7-8 J-2 ENGINE MAIN OXIDIZER VALVE FALLS TO CLOSE AT FIRST 5-1VB CUTOFF, SECOND BURN CUTOFF

7-8 LOSS OF ATTITUDE CONTROL DURING TB5 AND TB7 TO SPACECRAFT SEPARATIUN_ TB6 TO TB8 . 9

MIN 20 SEC AFTER SPACECRAFT SEPARATION, AFTER rBB INITIATE

7-13 IU ECS VALVE FAILS TO CYCLE OPEN AND CLOSED'

7-14 S-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR _XCEEDS MINUS 20 PSID OR PLUS 30
PSID, MINUS 26 PS1D OR PLUS 36 PSZP,

7-25 5-1VB STAGE LOX NON-PROPULSIVE VENT (NPV) FAILS TO OPEN AT TB7 + O,T SECo TO LATCH OPEN
AT TB 8 + 17 MIN 3 SEC

7-26 LH2 LATCHING VENT VALVE FAILS TO LATCH OPEN AS PROGRAMMED

7-28 S-IVB STAGE COLD HELIUM DUMP FAILS TO INITIATE

I
MISSION REV ! DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 9 - 5LV TB8

R RULE CONDITION/MALFUNCTION ° PHASE o RULING o CUES/NOTES/COMMENTS

! i i

, l i

9-i S-IVB STAGE OTLC °CONTINUE MISSION u CUES---
PNEUMATIC DUMP e o o
FAILS TO INITIATE ' °_SE INFORM FLIGHT AND ' L, ENGINE PUMP PURGE PRESSURE

, t e (D50-403),
o tl, ATTEMPT TO OPEN THE o
o o ENGINE PUMP PURGE e 2. AMBIENT HELIUM SUPPLY PRESSURE
, e CONTROL VALVE t (D236-403= D25b-#03),
i e e
i , e
e ! !
, e i
, e !

9-2 5-IVB LOX DUMP FAI.LS°TLC °CONTINUE MISSION e CUES---
TO INITIATE o , ,

o °BSE INFORM FLIGHT AND ' 1, MAIN OXIDIZER VALVE POSITION
' 'COMMAND THE MAIN e 163-401),
' 'OXIDIZER VALVE OPEN '
, o ' 2, MAIN OXIDIZER VALVE OPEN
, , o DISCRETE (K120-4011,
! e i

o o o 3m LOX PUMP INLET TEMPERATURE
o e e (C#-403),
e , e

, , o #_ LOX FLOW RATE (F1-401},
e ,

o e o 5= LOX PREVALVE OPEN DISCRETE
o o I (KI09-403)
# e !

, , o 6e LOX PREVALVE CLOSE DISCRETE
o o ' (K110-#03)
i e e

, , e NOTES---
e i e

e e ' i, LOX DUMP WILL FAIL TO INITIATE
o e e IF---
e e i

o o o A, THE NOV REMAINS CLOSED
t t

e o e B, THE LOX PREVALVE REMAINS CLOSED
, i e

o o ' 2, IF A LOX DUMP IS UNSUCCESSFUL A

o o e REEVALUATION OF THE LUNAR IMPACT
o e ' DELTA VELOCITY wILL BE REQUIRED,
e i e

9-3 ENGINE CONTROL *TLC °CONTINUE MISSION e CUE---
BOTTLE DUMP FAILS TO e e o
INITIATE ' °B_E INFORM FLIGHT AND ' lo ENGINE CONTROL REG, PRESS

e * o (DI_-401),

o 11, ATTEMPT TO OPEN THE e
o o ENGINE HELIUM CONTROL ' 2e ENGINE CONTROL HELIUM SPHERE
o e VALVE o PRESSURE (D19-40ip D242-401|,
! i
i i e
i e i
! i i

RULES 9-4 AND 9-5 ! a I
ARE RESERVED, o o

MISSION iREV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 9 - 5LV - TB8 - CONTINUED

R ITEM

PRELAUNCH INSTRUMENTATION

MEA5 EFFEC-MISSION RULE

MEASUREMENT DESCRIPTION NUMBER ONBOARD TRANSDUCERS CATEGORY TIVITY REF

STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEUORIZATION

STAGE COMMUNICATIONS SYSTEM

S-If STAGE

LINK BPl MD
MUX BPIAO HD
MUX BP1BO MD

S-IVB STAGE

LINK CP1 HD
MUX DPEBO (VIA Ig) M
MUX CP_BO HD

INSTRUMENT UNIT

LINK DP1 MD
LINK DPIB M
MUX CPIAO {VIA 5-1VB) HD
MUX DPEAO HD

EMERGENCY DETECTION SYSTEM (EDS) M

COMMAND COMMUNICATIONS SYSTEM (CCS) UPLINK M

FLIGHT CONTROL MEASUREMENTS

S-IVB STAGE

PRESSt FUEL PUMP INLET D2-403 7-1_
PRESS_ FUEL TANK ULLAGE EDS i D177-_08 METER * COMMON 2 OF _ 7-14

PRESSt FUEL TANK ULLAGE ED5 2 D178-408 METER * COMMON M 7-14/19

PRESS, OXID PUMP INLET D_-403
PRESS_ OXID TANK uLLAGE ED5 I D179-406 METER * COMMON 2 OF 3 7-14/19o8-5
PRESSt OXIO TANK ULLAGE EDS 2 D_80-406 METER * COMMON M 7-14/zgt8-5

INSTRUMENT UNIT

GUIDANCE COMPUTER OPERATION H60-60_ M 6-Z1_/7199
7-B/L_tg-_/B

COMPUTER RESET PULSE NO, J71-803 REQUIRED TO
1-GUIDANCE DECODER COMPLETE

OF 2 MULTIPLE WORD

COMPUTER RESET PULSE NO, d72-603 M GROUND
2-GUIDANCE DECODER COMMANDS

*ONBOARD DIS-
PLAY MANDATORY

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION i0 - CSM ENVIRONMENTAL CONTROL SYSTEM

R ITEM

t GENERAL t

i0-i LAUNCH

LAUNCH WILL BE CONTINUED AS LONG AS THE SUIT CIRCUIT AND 02 SUPPLY WILL SUPPORT FL1@HT CREW
DEMANDS FOR AT LEAST ONE REV AND ENTRY INTO 2-i, THERE ARE NO COOLANT FAILURES FOR WHICH

LAUNCH/INSERTION PHASE WILL BE TERMINATED,

TLC G 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

A, BACKUP SYSTEMS AND BACKUP COMPONENTS WILL NORMALLY BE USED FOR THE MOST
RAPID PRACTICAL RETURN TO EARTHt NOT FOR MISSION CONTINUATION,

B, LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUP, IF CSM SYSTEMS
REQUIRE LM BACKUP THE DESCENT STAGE WILL BE RETAINED WHERE POSSIBLE,

C, TO CONTINUEr 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

R ITEF_

I0-2 DEFINITIONS

LOSS OF CABIN INTEGRITY---

CM PRESsuRE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED GREATER

THANp OR EQUAL TO 4.5 PSIA BY CABIN PRESSURE REGULATORS (I,2 LB/HR TOTAL].

LOSS OF suIT INTEGRITY---

TOTAL PGA AND SUIT LOOP LEAKAGE IS GREATER THAN O,5 PSI/RIM II,5 LB/HR) DURING
PGA SUIT LOOP PRESSURE CHECK,

LOSS OF suIT CIRCUIT---

INABILITY OF THE SuIT CIRCUIT TO MANTAIN ADEQUATE CREw COMFURT AND/OR CO2 REMOVAL
WITHOUT USING DIRECT 02.

LOSS OF 02 MANIFOLD---

AN 02 MANIFOLD OR REGULATOR FAILURE WITH WHICH THE SUIT CIRCUIT 02 DEMANDS CANNOT

BE SUPPLIED FOR ENTRY.

LOSS OF PRIMARY LOOP COOLING---

LOSS OF ALL FLOW_ A LEAK WHICH CANNOT BE ISOLATEDp OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NO COOLING,

LOSS OF SECONDARY LOOP COOLING---

LOSS OF ALL FLOW_ A LEAK WHICH CANNOT BE ISULATEDt OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NO COOLING,

LOSS OF COOLANT LOOP RADIATORS---

RADIATOR LEAKo BLOCKAGE OF ALL FLOW THROUGH RADIATORSt OR RADIATOR DEGRADATION

SUCH THAT TOTAL LONG TERM USAGE OF WATER 15 MORE THAN IS BEING PRODUCED,

LOSS OF ALL COOLING---

LOSS OF PRIMARY AND SECONDARY LOOP COOLING,

LOSS OF SURGE TANK AND/OR REPRESS PACK---

SURGE TANK_ REPRESS PACK_ OR ASSOCIATED ISOLATABLE PLUMBING FAILURES WHICH
REQUIRE ISOLATION OF THE SURGE TANK AND/OR REPRESS PACK,

RULE NUMBERS 10-3 THROUGH 10-9 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

R ITEM

I SYSTEMS MANAGEMENT o

10-10 02 SYSTEM

A, SuIT FLOW RELIEF VALVE WILL REMAIN CLOSED FOR DURATION OF FLIGHT=

B. NORMAL CM REPRESSuRIZATION WITH LM MANNED WILL UTILIZL THE REPRESS PACK=

C. THE REPRESS PACK VALVE WILL BE IN OFF POSITION FOR ALL PHASES EXCEPT LAUNCH=
ENTRYo AND TUNNEL/LM PRESSURIZATION ANDRECHARGE

D, THE SUIT CIRCUIT MUST BE PURGED OF ACCUMULATED H2 ONCE EVERY S HOURS FOR ONE
MINUTE WHEN ALL CREWMEN ARE SUITED AND THE SUIT CIRCUIT IS ISOLATED.

E, THE SURGE TANK AND REPRESS PACK WILL NORMALLY BE RECHARGED SIMULTANEOUSLY,

F. CH CABIN PRESSURE WILL NOT BE ALLOWED TO DROP BELOW 4.0 PSIA DURING NORMAL
LM PRESSURIZATION EXCEPT DURING TD&E.

G, THE CM EC5 WILL NORMALLY SUPPLY ALL 02 FOR CONSUMPTION AND LEAKAGE DURIN@

IvT PHASES.

H. THE FLIGHT CREW WILL DON SUITS FOR THE FOLLOWING---

i. INABILITY TO MAINTAIN CABIN PRESSURE ABOVE 4,5 PSIA,

2. ALL UNDOCKED OPERATIONS,

3. TDGE,

#* GLYCOL LEAKS IN COMMAND MODULE,

5. FIRE_ SMOKEP CONTAMINATION IN CABIN,

I, THE FLIGHT CREW WILL DOFF SUITS (TIME AND CONDITIONS PERMITTING) FOR THE
FOLLOWING---

i. LOSS OF SUIT CIRCUIT,

2, CONFIRMED LEAK OF GLYCOL IN SUIT CIRCUIT,

J, A LEAKING HIGH PRESSURE VESSEL IN THE CM WILL NOT BE RECHARGED.

COOLANT MANAGEMENT

A, FOR 51MULTANEOUS PRIMARY AND SECONDARY LOOP OPERAT|ONP NORMALLY EITHER THE
PRIMARY OR SECONDARY LOOP RADIATOR WILL BE ISOLATED,

B, GLYCOL RESERVOIR WILL BE ON LINE AND RADIATORS WILL BE BYPASSED FOR LAUNCH,

C, INDICATED GLYCOL ACCUMULATOR _UANTITY WILL BE MAINTAINED BETWEEN 90 AND 70
PERCENT.

D, SECONDARY COOLANT WILL BE OFF FOR LAUNCH,

E, ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED IN AN ATTEMPT TO MAINTAIN
PRIMARY RADIATOR OUTLET TEMPERATURE GREATER THAN -ZO DEC,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTE_

R ITEM

Z0-10 WATER SYSTEM
(CONT

A. WASTE WATER WILL BE MANUALLY DUMPED OVERBOARD AS REQUIRED TO MAINTAIN
INDICATED QUANTITY LESS THAN 85-90 PERCENT= WASTE WATER WILL NORMALLY BE
DUMPED TO 25 PERCENTt HOWEVER9 IF WASTE WATER QUANTITY INSTRUMENTATION
(CFOO09) IS LOST. WASTE WATER WILL BE DUMPED UNTIL POTABLE WATER QUANTITY
(CFO010) BEGINS TO DECREASE.

B, WATER DUMPS WILL BE MANAGED SO THAT---

i. AT LOlo THE WASTE TANK WILL CONTAIN GREATER THAN 75 PERCENTo

2, AT CM-SM SEPARATION9 THE POTABLE TANK WILL BE FULL AND THE WASTE TANK WILL BE 90
PERCENT FULLo

C. IN ORDER TO REDUCE TRAJECTORY CALCULATION PERTUR_ATIONS_ WATER DUMPS_ AND
FUEL CELL PURGES WILL BE AVOIDED IF POSSIBLE---

l. BETWEEN MCC 3 AND LOI-lt PLUS TWO HOURS

2= WITHIN THREE REV$ OF PRE-PDI UNDOCKING

3. BETWEEN TEl AND SEXTANT STAR CHECK PRIOR TO MCC 5

_. DURING MSFN COVERAGE IN LUNAR ORBIT (DUMPS AND PURGES SHOULD BE SCHEDULED AS
CEOSE TO THE LOS MIDPOINT AS POSSIBLE)

5. WITHIN ONE HOUR PRIOR TO OPTICAL NAVIGATION SIGHTINGS

b, BETWEEN MCC 6 AND El

O, WATER DUMPS AND FC PURGES WILL NOT BE SCHEDULED IN THE TIME FRAME 8 HRS
BEFORE MC_-7,

SYSTEM BACKUP

LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUP, 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

R RULE CONDITION/MALFUNCTION _ PHASE _ RULING = CUES/NOTES/COMMENTS

t t =
= t i
= = i

_-_m .......

= SPECIFIC =

= i =

10-20 CABIN PRESSURE =LAUNCH *CONTINUE MISSION = NORMAL RELIEF STARTS AT 50 SECONDS
CANNOT BE RELIEVED I = =

= t =
= = =
= t =
i = i

10-21 CABIN PRESSURE t = I CREW OPTION TO USE LM ENVIRONMENT
DECREASING AND/OR = = o FOR EARTH RETURN IN LIEU OF SUITED
LESS THAN 4.5 PSIA = = = RETURNe
AND--- = = I

I ! =
i i =
= i =

Ae SUIT PRESSURE ILAUNCH IA*I, CONTINUE MISSION =
GREATER THAN = = =
3.5 PSIA = = I

= f I

=PRE-PDI _ 2. ENTER NEXT BEST PTP- I
= = NO GO FOR PDI. RETAIN =
t t DESCENT STAGE FOR TEl. =
= t i

1POWERED J 3. CONTINUE MISSION- =
=DESCENT 0 NO GO FOR LUNAR STAY t
I = =

=ALL = 4, ENTER NEXT BEST PIP =
= = IF CABIN PRESS NOT =
i = RESTORED GREATER t
t = THAN 4_5 PSIA* =
= l I

B. SUIT PRESSURE tLAUNCH =B,1, ABORT ASAP =
LESS THAN 3=5 PSI t o =

=ALL I 2o ENTER ASAP =
I t t

Co LOSS OF SuIT =LAUNCH =C,lo ABORT ASAP = Col= CORRESPONDS TO 12e6 LB/HR
CIRCULATION = t OPEN DIRECT 02 45 i (APPROX 3 CFM/CREWMAN)

0 t DEG FROM LAUNCH =
= 0 SETTING, =
! I I
= I !

=ALL I 2o ENTER ASAP _ t
I I I
I ! I
! I I
I ! t

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

R RULE CONDITIONIMALFUNCTION t PHASE _ RULING _ CUESINOTES/COMMENTS

! l !
I ! !

10-22 LOSS OF SuIT t t t LM SYSTEMS {IF AVAILABLE) WILL BE

CIRCUIT, CABIN i o i USED FOR C02 AND H20 REMOVALo
STABLE AND GREATER ' t i

THAN 4,5 PSIA I I t
I t I

fLAUNCH IA. CONTINUE MISSION I A, CORRESPONDS TO 12o6 LB/HR
t i OPEN DIRECT 02 VALVE t (APPROX 3 CFM/CREWMAN)
t I _5 DEG FROM LAUNCH t
= I SETTING, o
! I !

°EO °B* ENTER NEXT BEST PTP I
! i !

t " t i, DOFF SUITS, *
I ! o

o I 2, OPEN WASTE I B,2, WASTE OVERBOARD BLEED = I,0 LB

t I OVERBOARD DRAIN t O2/HR
o I VALVE TO OBTAIN I
t I CABIN BLEED FLOW, o
i ! i

i i 3, DON FACE MASKS I 9, TIME REQUIRED FOR CM C02 PARTIAL
I = AFTER 1 HOUR t PRESSURE TO INCREASE TO 7,B MM HG
I I t

o I t 1 CREWMAN--- 4 HR=
e ! i

= o I 3 CREWMAN--- 80 MIN*

tPRE-PDI tC, ENTER NEXT BEST PTP- t
I I NO GO FOR PDIe RETAIN LM°
t t DESCENT STAGE FOR TEl* *
! i i

IPOWERED ID, CONTINUE MISSION" o
ODESCENT i NO GO FOR LUNAR STAY J
i i i

mALL IE, ENTER NEXT BEST PTP =
i ! !

MISBION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 CSM ENVIRONMENT sUIT/CABIN
:ONTROL SYSTEM 10-6



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 - CSN ENV|RONMENTAL CONTROL SYSTEM

R RULE CONDITION/MALFUNCTION I PHASE I RULING = CUES/NOTES/COMMENTS

! I I
t I I
! . i

L0-23 LOSS OF SURGE TANK IALL 'A. CONTINUE MISSION i FOR LEAK IN SURGE TANK. ISOLATE
OR REPRESS PACK I i I SURGE TANK AND PLACE REPRESS PKG

t t I VALVE TO FILL.
I ! !
I . I
I I !
! I I
I I I
I I 1

10-24 LOSS OF SURGE ILAUNCH _Ao CONTINUE MISSION I
TANK AND REPRESS 0 t I
PACK IALL mB. CONTINUE MISSION m Be OP5 Q2 _TY'-- # LBS/OPS (TWO OPS

I t PLAN TO RESTORE ENTRY I AVAILABLE)
I I 02 BY STORING OPS IN t
I I CM AT FINAL LM EGRESS. I
, i i

°TEC IC, CONTINUE MISSION '
t _ DOFF suITs FOR ENTRY. t
i i i
i i !
i i i
i i i
! i i
! i i

10-25 FIRE OR SMOKE IN mLAUNCH IA. ABORT t
COMMAND MODULE I I l. DECOMPRESS CABIN I

1 I 1

I I 2. TROUBLESHOOT i
I I ELECTRICAL I
t I sYSTEM PER FLIGHT I
I i CREW CHECKLIST
I t BOOST FIRE '
I J PROCEDURES, '
! i i

IPRE-PDI =B, ENTER NEXT BEST PTP- I
o o NO GO FOR PPI, RETAIN '
, o LM DESCENT STAGE FOR TEl t
t I I

'POWERED IC, CONTINUE MISSION- i

'DESCENT ' NO GO FOR LUNAR STAY '
i i I

IALL IDolo TROUBLESHOOT/COMBAT I
o o FIRE PER FLIGHT CREW =
= t CHECKLIST EMERGENCY =
I I PROCEDURES,

o o 2. ASSESS DAMAGE AND t
o i REMOVE POWER FROM o

i t AFFECTED SYSTEMS i
i l i

_ 3, ENTER NEXT BEST PTP i
t I RETAIN LM I
o e I

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

R RULE CONDITION/MALFUNCTI ON' PHASE o RULING o CUES/NOTES/COMMENTS

i ! i
o o i

I i t

%0-26 CONTAMINATION IN °ALL eGREW MAY ELECT TO o IF UNABLE TO CLEAR GONTAMINATIONt
CABIN o IDECOMPRESS ' MISSION MAY BE TERMINATED EARLY,

o I o

g I I
I I I
I o I

I I I

10-27 LOSS OF SUIT o o o
INTEGRITY l e t

OLAUNCH OA, CONTINUE MISSION
I i o

OALL OB. CONTINUE MISSION I
t o NO-GO FOR UNDOCK e
I ! I
I I I
I t I
I 1 I
I t o

10-28! LOSS OF 02 MANIFOLD o o o
At 02 MANIFOLD LEAKSILAUNCH tAol, CONTINUE MISSION o
GREATER THAN o o o
4 LB/HR AND CABIN OUNDOCKED o 2, CONTINUE MISSION- o
PRESSURE GREATER =PRE.PD I n I
THAN #,5 PSIA opOWERE D t i

tDESCENT/ I u
OLUNAR t o
OSTA Y _ t
o o o

! i o

OAL L i 3, ENTER NEXT BEST PTP o A,3, APPROXIMATELY 5 HOURS ARE
o t (A) VERIFY SURGE o REQUIREO TO DEPLETE CABIN O_ FROM
o , TANK AND REPRESS I #.B TO _,5 PSIA_ WITH 0,456 LB/HR
i o PACK ISOLATED o USAGE RATE (CREW + CABIN LEAK + TANk
t o UNTIL ENTRY, o PRESS BLEED)
o o I

o o (B) RETRIEVE OPS t A,3,(B) CREW OPTION TO USE LM
, o FROM LM_ IF DOCKED ° ENVIRONMENT FOR EARTH RETURN IN LIEU
o o t OF MANUAL CABIN PRESSURE REGULATIONo
o I I

B, 02 MANIFOLD LEAKS°LAUNCH °B,1, ABORT ASAP o
GREATER THAN _ o o o
LB/HR AND CABIN t o l
PRESSURE LESS o a o
THAN 415 PSIA I o o LM 02 (IF AVAILABLE) MAY BE USED TO

OAL L I 2o ENTER ASAP o SUPPLEMENT CSM SUPPLY,
t o USE OPS 1N SUITED o
t t MODE FOR ENTRY IF o
o i PRACTICAL o
I I i

o e o
e ! l

g I I
t l i

IO-2S LOSS OF ONE MAIN o o a
REGULATOR I o t

I I I

A= FAILED CLOSED OLAUNCH OA,l= CONTINUE MISSION- o
I O I

OEO o 2, CONTINUE MISSION- o
o o NO GO FOR TLI o
i l o

OALL o 9, CONTINUE MISSION t
o i t

Bo FAILED OPEN °ALL °B, CONTINUE MISSION o
! l I
t o i
I I i

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

R _ULE CONDITION/MALFUNCTION ! PHASE _ RULING _ CUES/NOTES/COMMENTS

i ! i
i i i

10-30 BOTH MAIN REGULATORS l i o LM SYSTEMS (IF AVAILABLE) MAY BE
FAILED CLOSED I t o USED IN LIEU OF CSM SYSTEMS

ILAUNCH _A* CONTINUE MISSION i
I l l

'UNDOCKED/IB. CONTINUE MISSION t

IPRE-PD I I I
oPOWERE D I i
tDESCENT/ I I

ILUNA R o I
ISTAY i i
! ! !

IALL tO. ENTER NEXT BEST PTP I
I I I
I t I
I I t
I I I
1 I i

_O-3Z LOSS OF ONE SUIT tLAUNCH tA* CONTINUE MISSION J
COMPRESSOR I t I

IEO tB* CONTINUE MISSION- I

I i NO GO FOR TLI
i i i

'ALL tC, CONTINUE MISSION t
! i t

i i l
i i i
i i i

Z0-32 LOSS OF TWO SUIT _LAUNCH =A, CONTINUE MISSION- _ VACUUM CLEANER MAY BE CONNECTED TO
COMPRESSORS ' t OPEN DIRECT 02 _5 DEC I SuIT LOOP BUT WILL NOT PROVIDE SUIT

t = FROM LAUNCH SETTING i INTEGRITY* CONSIDERATION WILL BE
I t I GIVEN TO RETAINING LM,
rE+O+ tB. CONTINUE MISSION- =

t i NO GO FOR TLI
I i I

°TLC,. iC* ENTER NEXT BEST PrP, e
ILO I NO GO FOR UNDOCKING* i

• i i i
i i i
i ! i
i i i

IALL ID+ CONTINUE MISSION I
IOTHE R l o
o . g o
i i o
o o " i

RULE NUMBERS 10-33 o o . o
THROUGH 10-}9 ARE i t t
RESERVED+ i I

i i I

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTRUL SYSTEM

R RULE CONDITION/MALFUNCTION' PHASE o RULING ' CUES/NOTES/COMMENTS

i i i

i i i
! i i

LO-40 PRIMARY COOLANT o o o
LOOP MALFUNCTIONS o i o

i ! i

A. LOSS OF °LAUNCH °A,1. CONTINUE MISSION t AeI.(A} MAINTAIN PRI RAD OUT TEMP
EVAPORATOR * i o GREATER THAN-20 DEG. F.

tAL L o 2, CONTINUE MISSION o
t t ACTIVATE SECONDARY t (B) WATER MANAGEMENT MAY DICTATE

o i COOLANT LOOP WITH o ACTIVATION AND DEACTIVATION OF
, o RADIATORS IN BYPASS o SECONDARY LOOP TO MAINTAIN PRI RAD
' ' AS REUUIRED TO o OuT TEMP BETWEEN #5 AND 80 DEGREES

, o MAINTAIN PRIMARY t F,
o o EVAPORATOR OUT TEMP '
o t LESS THAN 80 DEG F o

t a OR AS REQUIRED o
t t "FOR CREW COMFORT t
t i i

Bo LOSS OF RADIATORS'LAUNCH °B,l, CONTINUE MISSION o B,1, ALTERNATE MISSION MAY BE
o t i PERFORMED
tED t 2, NO-GO FOR TLI o
t t l

o o (A) A{TIVATE '
o t SECONDARY LOOP o
I I t

o t (B) uSE PRIMARY t
o o LOOP IN ADDITION t
o t TO SECONDARY I
o , LOOP FOR GGN *
t t OPERATIONS, o
I i I

OTLc t 3, ENTER NEXT BEST PTP o
o o NO-GO FOR LOt o
l t l

OLUNAR o _, BASED ON WATER o
OORBI T o AVAILABLE FOR o
°UNDOCKED/° EVAPORATIVE COOLING9 o
OpRE-PD I o CONSIDERATION WILL BE '
t ' GIVEN TO CONTINUING a
o t MISSION USING o
o o SECONDARY RADIATORS *
o o SUPPLEMENTED BY *
o o PRIMARY LOOP o
o o EVAPORATOR, o
t I I
t I !

tPOWER_ D o 5, CONTINUE MISSION o

ODESCEN T o o
t i l

tLUNA R o 6, CONTINUE MISSION, o
_STAY ' ACTIVATE SECONDARY o
o o LOOP, o
t t t
I t I
I t i

C. TOTAL LOSS OF °LAUNCH IC.L. CONTINUE MISSION o
LOOP o o ACTIVATE SECONDARY i

o o LOOP o
! I I

IEO o 2e CONTINUE MISSION o C,2o ALTERNATE MISSION MAY BE
t o NO-GO FOR TLI o PERFORMED,

o o ACTIVATE SECONDARY o
I o LOOP o
I I t

°POWERED ' 3e CONTINUE MISSION- t
'DESCENT o ACTIVATE SECONDARY '
tLUNA R o LOOP, t
OSTAY o I
! I t

tAL L o _, ENTER NEXT BEST PTP o
o o ACTIVATE SECONDARY o
o o LOOP o
l t I

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION lO - CSM ENVIRONMENTAL CONTROL SYSTEM

R IRULE CONDITION/MALFUNCTION = PHASE o RULING o CUES/NOTES/COMMENTS

g i I

t t t
t l i

10-41 SECONDARY LOOP = t =
MALFUNCTIONS I t t

I t i

A* LOSS OF °ALL °A, CONTINUE MISSION t
EVAPORATOR ,o I I

l I l
=B, LOSS OF tEO tB=io NO-GO FOR TLI

RADIATORS = t LOOP I$ STILL o
a o OPERATIONAL IN o
o o EVAPORATIVE MODE, t
= I l

=TLC o 2, ENTER NEXT BEST PTP t
I t I

=LUNAR o 3. CONTINUE MISSION i
OORBI T o o
t = !
t t o
i t i

C= TOTAL LOSS OF aEO =C,1, NO-GO FOR TL! =
LOOP o o t

I t I

OTLc t 2, ENTER NEXT BEST PTP t
t = I

=LUNAR o 3= CONTINUE MISSION = ,
OORBI T o o
t I I
t 1 I
I I I
I i =
I I I

_i0-42 LOSS OF PRIMARY AND tALL tA, CONTINUE MISSION t

SECONDARY o o o
EVAPORATORS = = o

! I i
= t t
! ! e
! o o
I = t

10-43 LOSS OF ALL COOLINGt = I o LM SYSTEMS (IF AVAILABLE} WILL BE
PRIMARY AND t * o USED TO SUPPLEMENT CSM OPERATIONS,
SECONDARY t t o

i = t

=LAUNCH _Ao CONTINUE MISSION o
= I I

tEO =B= ENTER NEXT BEST ATP OR o Bo LOSS OF TWO FUEL CELLS POWER
o o PTP o DOWN,
o o MAXIMUM ORBIT TIME--- o
t t 4 HOURS EMERGENCY o
o o POWER DOWN FOLLOWED BY o
t o _,5 HOURS OF POWER UP o
o o FOR ENTRY= o
= g o

gPOWERED IC, CONTINUE MISSION- o

=DESCENT '
= = !

tALL °D, ENTER ASAP o
I t t
I I t
I t t
I t t
I ! I

I MISS_ON REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

R RULE CONDITION/MALFUNCIlUN j PHASE o RULING e CUES/NOTES/COMMENTS

i i i
! l i

10-44 CONFIRMED LEAK OF ' i o LM ENVIRONMENT (IF AVAILABLE) MAY BE
GYLCOL COOLANT I I t USED FOR EARTH RETURN IN LIEU OF

o , t CSM.
I t i

Ae IN COMMAND ILAUNCH °AeZ, CONTINUE MISSION t
MODULE o t t

IEO t 2, ENTER NEXT BEST PTP t
I I DON SUITS, PURGE
t = SUIT LOOP WITH J
t t DIRECT 02, =
I t e

tPOWERED = 3e CONTINUE MISSION- I
=DESCENT = NO GO FOR LUNAR STAY =
i i !

tALL = #, ENTER NEXT BEST PTP =
i i i

Be IN SUIT CIRCUIT tLAUNCH tB,Z= CONTINUE MISSION =
I I I

lED I 2e ENTER NEXT BEST PTP t
o t DOFF SUITS AND USE
I I FACE MASKS IF *
t t REQUIRED, I
t t !

oPOWERE D I _, CONTINUE MISSION t

tDESCEN T I NO OO FOR LUNAR STAY I
! I t

• OAL L I 4, ENTER NEXT BE_T PTP t
.t t e
o t !

t ! e
! ! t

RULE NUMBERS 10-45 I *
THROUGH 10-49 ARE o = o
RESERVED, t i o

e o l

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 CSM ENVIRONMENT COOLANT
CONTROL SYSTEM 10-12



NASA Manned Spacecraft Center

MISSION RULES

SECTION lO - CSM ENVIRONMENTAL CONTROL SYSTEM

R RULE CONDITION/MALFUNCTION = PHASE t RULING = CUES/NOTES/COMMENTS

= o =
= = =

I0-50 LOSS OF OVERBOARD = = =
DUMPS = = I

I = =

A, NORMAL OVERBOARD =ALL =A, CONTINUE MISSION = A,_, UTILIZE AUXILIARY DUMP FOR
DUMPS FROZEN OR = = = URINE AND WASTE WATER DISPOSAL,
BLOCKED = = =

= = t 2, BLEED 02 FROM WATER TANK THROUGH
= = = WASTE MANAGEMENT OVERBOARD DRAIN
= = = VALVE INTO CABIN,
= = I

B, LOSS OF ALL lEO =B,E, ENTER NEXT BEST PTP = BeE,(A} IF POTABLE AND WASTE TANKS
OVERBOARD DUMP tTLC t = (OR WASTE TANKS ALONE) BECOME FULL_
CAPABILITY =LUNAR = = FORCED WATER BOILING WILL BE

=ORBIT t = NECESSARY TO ALLOW FUEL CELL AND/OR
= = = CYCLIC ACCUMULATOR OPERATION,
= i I

= = = (B) LM URINE STORAGE BAGS (IF
= € = AVAILABLE) WILL BE USED*
I I I

=UNDOCKED/= 2* CONTINUE MISSION m Z= UNDOCKING MAY BE PERFORMED*
=PRE-PDI/ = =
=POWERED = =
=DESCENT/ = =
=LUNAR = =

_ =STAY = m
, = i =

' = = i
= =i

•1. " = =

10-51 UNCONTROLABLE = = = LM SYSTEMS MAY _E USED FOR HUMIDITY
HIGH HUMIDITY =, , = = CONTROL,

! . : = =

tLAUNCH-.IA,'CONTINUE MISSION o
i ',11' =
• PRE-PD,I "=B. ENTER NEXT BEST PTP- =
t "'J NO GO FOR PDI* RETAIN LM =
= * "DESCENT STAGE FOR TEl =
= i =

=POWERED =C, CONTINUE MISSION- =
=DESCENT = NO GO FOR LUNAR STAY =
= I I
= = =

tALL °D, ENTER NEXT BEST PTP I
I ! I
i t i
i = I
i i =

10-52 WASTE WATER TANK = = I LM SYSTEMS (IF AVAILABLe) MAY BE
LEAK OR LOSS OF = = = USED TO SUPPLEMENT CSM
WASTE WATER STORAGE = e I
CAPABILITY = = = WHEN POTABLE WATER TANK BECOMES

= o i FULLp FUEL CELL WATER WILL BE DUMPED
= = o THROUGH OVERBOARD PRESSURE RELIEF
I ! = VALVES
= = =

=ALL =CONTINUE MISSION t
= I =
| = t

MISSION REV DATE SECTION _RO_P PA_E

APOLLO 1_ FNL Z_/1/70 CSM ENVIRONMENT WATER & WASTE
MANAgEmENT _O-_



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

R RULE CONDITION/MALFUNCTION I PHASE I RULING = CUESINOTES/COMMENT_

I t i
t I i
i ! i

i0-53 CONFIRMED LEAK IN i I i LM SYSTEMS (IF AVAILABLE) MAY BE
POTABLE WATER TANK t I t USED TO SUPPLEMENT CSM,
OR UNABLE TO t _

TRANSFER FUEL CELL o = I WATER STORAGE BAG(S) MAY BE USED TO
WATER TO POTABLE i i i GONTINUE EARTH ORBIT MISSION,
TANK, t i o

I I I

ILAUNCH IA. CONTINUE MISSION I
I ! t

lEO tB, CONTINUE MISSION J
t GO FOR TLI, ENTER i

i I NEXT _EST PTP I
i i AFTER TANK DEPLETION =

, t IF TLI NOT PERFORMED o
I € AND UNABLE TO EXTRACT LM I
0 i i

i o o
i i i

°TLCoLOP °C, CONTINUE MISSION- o
IUNDOCKEDtl
tPRE-PDIt _ USE LM WATER FOR CREW
tPOWERED I CONSUMPTION, IF UNABLE =
IOESCENTo i TO DO TDGE ENTER NEXT i

ILUNA R I BEST PTPo i
ISTAY t t
i i t
o ! !
i i I

i t I
D t i

i ! i

i I i

RULE NUMBERS 10-54 o m I
THROUGH 10-59 ARE t i =
RESERVED. t i I

I i t

MISSION _EV DATE SECTION GROUP PAGE

APOLLO 14 _NL _1/_/70 CSM ENVIRONMENT WATER & WASTE
MANAGEMENT _0-14



NASA - Manned Spacecraft Center

MISSION RULES

SECTION _0 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONCLUDED

R ITEM

INSTRUMENTAIlON REQUIREMENTS

10-60 MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE

CABIN PRES CFOOOIP METER COMMON 1 OF 10-20
SUIT PRES CFO012P METER COMMON 3 M

TANK BLADDER PRES CFOI2OP

SUIT PRESS MANDATORY E0-21
(CUFF GAGES) (EACH CREWMAN)

SURGE TANK PRESS CFOOObP METER COMMON 1 OF Z0-28
OXYGEN REPRESS PRESS METER 2 M

PRIM ACCUM QTY CFOOIgQ METER COMMON I OF ZU-#Ot
PRIM PUMP OUT PRESS CFOOESP METER COMMON 2 M Z0-44

POTABLE H20 QTY CFOOEOQ METER COMMON HD iO-53t
WASTE H20 OTY CFOOO9Q METER COMMON HD 1_-b2

SEC STEAM PRESS CFOO73P METER COMMON HD Z0-41
SEC EVAP OUT TEMP CFO071T METER COMMON HD

SEC ACCUM QTY CFOO72P METER COMMON HO

SEC PUMP OUT PRESS CFOOTOP METER COMMON HD

PRIM EVAP OUT TEMP CFOOI_T METER COMMON HD

PRIM STEAM PRESS CF0038 METER COMMON HD

ECS 02 FLOW CFO035R METER COMMON HD

02 MANIFOLD PRESS CFOO36P ...... HD

SUIT COMP PRESS CFOOISP METER COMMON HD

PRIM RAD OUT TENP CFOO2OT METER COMMON HD

PRIM EVAP INLET TEMP CFO181T ...... HD

STEAM DUCT TEMP CFOO17T ...... HD

SEC RAD OuT TEMP SFO236T METER ...... HD

MISSION REV DATE SECTION GROUP PAGE

APOLLO 141 FNL 11/1/70 CSM ENVIRONMENT INSTR
CONTROL SYSTEM REQUIREMENTS 10-1_





NASA Manned Spacecraft Center

MISSION RULES

SECTION 11 - CSM CRYOGENICS

R ITEM

11-1 LAUNCH

THERE ARE NO CRYO FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TERMINATED. FOR
COMPLETE LOSS OF THE sYSTEM RESULTING IN THREE FUEL CELL FAILURESt ENTRY WILL BE PLANNED
INTO PTP 3-11 THREE ENTRY BATTERIES AND THE AUX BATT ARE CAPABLE OF SUPPORTING THE LAUNCH,
AS MUCH AS 3 REVS POWERED UP_ AND ENTRYe

11-2 ALL PHASES

THE CRYOGENICS SYSTEM IS REQUIRED UNTIL CM/SM SEP 50 THAT THE ENTRY AND LANDING PHASES WILL
BE ENTERED INTO WITH FULL CONSUMABLES POTENTIAL_ THAT ISm FULLY CHARGED ENTRY BATTERIES AND
ENTRY 02 TANKS, IF THIS CAPABILITY IS POTENTIALLY JEOPARDIZED BY CRYO SYSTEMS DEPLETION OR

MALFUNCTION_ MISSION TERMINATION PROCEDURES WILL BE ENACTED IN WHATEVER TIME FRAME IS
APPROPRIATE OR AVAILABLE, ANY ENTRY BATTERY OR ENTRY 02 USAGE AFTER LOSS OF RECHARGE
CAPABILITY FROM THE CRYO SYSTEM WILL REDUCE SUPPLY AVAILABLE FOR ENTRYt LANDINGt AND
POSTLANDING=

II-3 PwWEREU DF_(Pmf

IHERE ARE NO CRYO S¥=T{M FAILURES FUR WHICH POWERED DESCENT WILL BE TERMINATED,

llu_ LOSS OF CRYOGENIC TANK IS DEFINED AS---

A. PRESSURE CANNOT BE MAINTAINED ABOVE i_O PsIA FOR O_ AND 100 P$IA FOR HI,

B. A LEAKm WHICH COMBINED WITH A 40 AMP LOAD F_OW FROM THE TANKI WILL DEPLETE
THE TANK BEFORE CM/SM SEP,

C= LOSS OF ALL HEATERS IN AN 02 TANK LOSS OF 2 HEATERS AND ONE FAN IN A H2
TANK,

ll-fi LUNAR MISSION WILL BE CONTINUED IF

A. ENOUGH H2 I5 MAINTAINED IN THE LOWEST TANK TO PERFORM AN EARTH RETURN FROM
ANY POINT WITH AT LEAST AN AVERAGE POWER LEVEL OF 40 AMPS,

B, 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,

11-6 EARTH ORBIT MISSION WILL BE CONTINUED AS LONG AS ENOUGH TOTAL CRYO (O2tH2) IS AVAILABLE TO
PERFORM AN ENTRY INTO THE NEXT DAILY GO/NO GO AREA=

RULE NUMBERS ii-7 THROUGH
11-9 ARE RESERVED=

MISSION REV DATE SECTION GROUP PAGE

I/APOLLOI 1_ FNL 11/1/70 CSM CRYOGENICS GENERAL 11-1



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 11 - CSM CRYOGENICS

R ITEM

i SYSTEM5 MANAGEMENT i

11-10 CRYO MANAGEMENT

A, NORMALLYI TANK PRESSURES WILL BE MAINTAINED BY USE OF TANK HEATERS IN IAUTOI MODE

Be MANUAL PRESSURE CONTROL WILL NORMALLY BE USED AS REQUIRED TO MAINTAIN -m-

1, TANK PRESSURES GREATER THAN 750 PSIA OZ AND 200 PSIA FOR H2,

2o H2 QUANTITY BALANCE WITHIN 3 PERCENT

3, 02 QUANTITY BALANCE BETWEEN THE TWO HIGH TANKS TO MAINTAIN A _INGLE TANK
RETURN AT AN AVERAGE FUEL CELL POWER LEVEL OF 40 AMPS ON EITHER OF THESE
TANKS

C, ONE FUEL CELL MAY BE PURGED OR THE SPACECRAFT ELECTRICAL LOAD8 MAY BE INCREASED TO PRECLUDE
CRYO TANK VENTING,

D, H2 TANK FANS WILL NOT BE OPERATED IN THE AuTO MODE,

E= 02 TANK 3 ISOLATION VALVE WILL NORMALLY REMAIN OPEN

}
11-11 CRYO GAGING

A_ ONBOARD CRYOGENIC QUANTITY GAGING I$ PRIME, ACCURACY IS +/-2_6fi PERCENT {./m8"48 LB 020
+/-0,72 LB H2) PER TANK, INSTANTANEOUS 02 QUANTITY ACCURACIES MAY BE DEGRADED FROM THESE

NUMBERS DUE TO LACK OF TANK FANS,

B, MCC CALCULATED QUANTITY USING PRESSURE VERSUS TEMPERATURE IS BACKUP*

RULE NUMBERS 11-12 THROUGH
ZZ-19 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1170 CSM CRYOGENICS MANAGEMENT
11-2



NASA - Manned Spacecraft Center

MISSION RULES

SECTION Z1 - CSM CRYOGENICS

R RULE CONDITION/MALFUNCTION = PHASE o RULING B CUES/NOTES/COMMENTS

o = t
o t !

o ! l
..................... ....-

= SPECIFIC MISSION RULES

t ! l

11-20 LO55 OF ONE 02 =LAUNCH =A, CONTINUE MISSION = LM_ PLSSo AND OP5 02 WILL BE USED AS
TANK = = t REQUIRED TO SUPPLEMENT CSM 02e

IEO =B. CONTINUE MISSION =
J I NO-GO FOR TLI o
l I I

I ! I

=ALL _C, CONSIDERATION WILL =
t = BE GIVEN TO CONTINUING t
= = THE MISSION AFTER LOSS

I t OF A TANK IF OTHER TWO t
= t TANKS MEET REDLINE =
= t CRITERIA* =

fPOST DOCK = JETTISON LM o
l l I

l t =
t = l
l ! I

t e I
l t t
t I !

I ! l

11-21 LOSS OF TWO 02 =LAUNCH tA* CONTINUE MISSION =
TANKS = o t

IE.O, IB. CONTINUE MISSION o
o t NO GO FOR TLI t

oPOWERED IC, CONTINUE MISSION I
tDESCEN T t NO GO FOR LUNAR STAY =
= l =
= ! l

l l I

°ALL =D* ENTER NEXT BEST PTP I
= t RETAIN LM I
I I !
t I I

11-22 LOSS OF ONE H2 TANK °LAUNCH _A, CONTINUE MISSION I
IE.O, IB, CONTINUE MISSION t
°TLC °C6 NO GO TLI !
I i NO GO LOl o
tPWRD °D. CONTINUE MISSION t
IDESCENT = NO GO LUNAR STAY t
tALL rE, ENTER NEXT BEST PTp t
f = JETTISON LM, i
i i i

11-2_ LOSS OF 3 02 TANKS _LAUNCH IA* CONTINUE MISSION i AUX BATTERY WILL POWER 5MJCIS,
AND/OR 2 H2 TANKS t I ISOLATE SURGE TANK o

i o BEFORE 800 PSIA o
eTLC OB, ENTER NEXT BEST t
= t PTP, NO GO FOR LOI I
=PWRD tC, CONTINUE MISSION t
=DESCENT = NO GO FOR LUNAR STAY I

tALL ID, ENTER NEXT BEST PTPt =
I t RETAIN.LM
i I =

RULE NUMBERS 11-24 I I
THROUGH ii-49 ARE = °
RESERVED, _ _

MISSION REV DATE SECTION GROUP PAGE

APOLLO i# FNL ll/l/7O CSM CRYOGENICS SPECIFIC
ll-3



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 11 - CSM CRYOGENICS

R ITEM

INSTRUMENTATION REQUIREMENTS

MISSION RULE

11-50 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

02 TANK i QTY SCOO32Q METER COMMON 2 OF 3 11-20

02 TANK 2 QTY 5C0033Q METER COMMON MANDATORY 21o22
02 TANK 3 QTY SCO05ZQ METER COMMON

02 TANK i TEMP SCO041T ...... HIGHLY 11-20
02 TANK 2 TEMP SCO0_2T ...... DESIRABLE 21o22
02 TANK 3 TEMP SCO055T

H2 TANK 1QTY SCO030Q METER COMMON i OF 2 11- 21P22
H2 TANK 2 QTY SCO03ZQ METER COMMON MANDATORY

H2 TANK 1 TEMP 5C0043T ...... HIGHLY 11-21,22
H2 TANK 2 TEMP SCO04_T DESIRABLE

02 TANK 1 PRESS SC0037P METER COMMON 2 OF 3 ll-20_Z%Z_
02 TANK 2 PRESS 5C0038P METER COMMON MANDATORY 11-20_Zt_
02 TANK 3 PRESS SCO053P METER COMMON

H2 TANK 1 PRESS SCOO39P METER COMMON i OF 2 11-_1)_
H2 TANK 2 PRESS SCO040P METER COMMON MANDATORY 11- 2Lt22
02 TANK 2 AND 3

MAN, PRESS SCO069P C+W COMMON HD
02 TANK 1HTR

TEMP SCO070T METER COMMON HD 11-23
02 TANK 2 HTR

TEMP SCO071T METER COMMON HD 11-29
02 TANK 3 HTR

TEMP 5C0072T METER COMMON HD 11-23

NOTE---PRESSURE OR QUANTITY MEASUREMENT REQUIRED IN EACH CRYO TANKo

MISSION ;REV DATE SECTION GROUP PAGE

APOLLO 14iFNL 11/1/70 CSM CRYOGENICS INSTR REQ
11-4





NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R ITEM

o GENERAL o

12-i LAUNCH

A, LAUNCH WILL BE CONTINUED AS LONG AS SUFFICIENT ENERGY IS AVAILABLE TO PERFORM AN ENTRY INTU
AT LEAST PTP 2-i, THERE MUST BE AT LEAST ONE MAIN BUS AND UNE AC BUS (THROUGH MODE I AND I(

REGIONS) OPERATIONAL TO CONTINUE,

Be THE LAUNCH PHASE WILL NOT BE TERMINATED AS LONG AS THREE ENTRY BATTERIES REMAIN TO SUPPLY

MAIN BUS LOADS OR ONE ENTRY BATTERY AND ONE SM POWER SOURCE REMAIN,

12-2 POWERED DESCENT

THERE ARE NO EPS FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINAT_Do

12-3 ALL PHASES

THE MISSION WILL BE CONTINUED AS LONG AS THE REQUIRED NUMBER OF FUEL CELLS ARE AVAILABLE AND ARE
CAPABLE OF SUPPORTING MISSION REQUIREMENTS OF 75 TO 90 AMPS (WITHOUT BATTERY SUPPLEMENT EXCEPT
DURING SPS DELTA V°S) AND THREE GOOD ENTRY BATTERIES REMAIN.

12-# BATTERY IS CONSIDERED FAILED IF---

Am LAUNCH- A BATTERY BUS VOLTAGE IS 0,5 VOLTS LESS THAN THE CORRESPONDING MAIN BUS,

B, ORBIT- AN ENTRY BATTERY OUTPUT IS LESS THAN 3 AMP5 WHEN CONNECTED TO A MAIN bUS DURING SPS

MANEUVERS (NOMINAL TOTAL BATTERY CURRENT FOR SPS MANEUVERS 15 20 ./- 2 AMP5).

C. SUSTAINED BATTERY CHARGER OUTPUT TO AN ENTRY BATTERY IS GREATER THAN 2,0 AMPS AND ALL LOADS
REMOVED,

Do THE AUX, BATTERY CANNOT SUPPORT REQUIRED MAIN BUS LOADS,

12-5 AN AC BUS IS CONSIDERED FAILED IF ANY TWO PHASES CANNOT BE MAINTAINED GREATER THAN 95 VOLTS=

12-6 AN INVERTER IS CONSIDERED FAILED IF---

Ao OUTPUT VOLTAGE ON ANY PHASE IS GREATER THAN 130 VAC,

Bo OuTPuT VOLTAGE ON ANY TWO PHASES IS LESS THAN 95 VAC,

12-7 FUEL CELL IS CONSIDERED FAILED FOR MISSION PLANNING IF---

A, FUEL CELL CANNOT SUPPLY SUFFICIENT POWER TO MEET ITS OWN PARASITIC LOADS (5 AMPS PLUS
INLINE HEATER POWER AS REQUIRED),

B, FUEL CELL H2 LOOP IS CONTAMINATED WITH KOHQ

C, REGULATED H2 PRESSURE IS LESS THAN 36,7 PSIA (CORRESPONDS TO N2 PRESSURE SHIFT DOWN TO 28,2
PSIA FOR CRITICAL OPERATION- LOWER N2 PRESSURE CAN BE MANAGED BY TURNING OFF H2O TANK
PRESSURE),

12-8 TLI MINIMUM PURGE CAPABILITY IS BOTH OXYGEN AND HYDROGEN Oi_ ONE FUEL CELL AND AT LEAST UXYGEN ON
ONE OTHER FUEL CELL,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1# FNL ZE/Z/70 CSM ELECTRICAL GENERAL
POWER SYSTEM 12-I
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MISSION RULES

5ECTIOFI }.2 - CSM ELEGTRIGAL POWERSYSTEM

R ITEH

RULE NUMBERS 12-9 THROUGH
12-19 ARE RE$ERVEDo

•• • " L

• , •., _••• •= •• i,• •'

MISSION REV OATE , SECTION GROUP PAGE

• , • ,,, ,
:APOLLO Z4 FNL 11/1/70 CSM ELECTRICAL GENERAL

": _ POWER SYSTEM
12-2



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R ITEM

t SYSTEMS MANAGEMENT '

12-20 BUS MANAGEMENT

A. ONE AND ONLY ONE FUEL CELL WILL BE TIED TO BOTH MAIN BUSES,

Be INVERTER5 WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS 1 AND MAIN BUS B WILL
SUPPLY AC BUS 2,

C* MAIN BUS VOLTAGE WILL BE MAINTAINED GREATER THAN 26,5 VDC AND LESS THAN 31 VDC= ONE FUEL
CELL NAY BE OPEN CIRCUITED FOR OPTIMUM VOLTAGE AND POWER MANAGEMENT,

D, THE BATTERY CHARbER WILL BE USED TO CHECK OUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSESI
AFTER ALL E_UIPMENT AND POWER SOURCES HAVE BEEN REMOVED FROM BUS,

E, MINIMUM MAIN BUS VOLTAGE WILL BE MAINTAINED TO BE COMPATIBLE WITH ONLINE OPERATION
E_UIPMENT,

i, 5PS 24,5

2, PGN$ 25=0

3, AUTO $M-RCS 22.O

4, AUTO CM-RCS 21.O

5, DIRECT 5M-RCS 21.O

6, DIRECT CM-RCS 17,0

7. INVERTER5 19.0

12-21 BATTERY MANAGEMENT

A, BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FROM T-7_ SECOND5 TO INSERTION.

Bo BATTERIES A AND B wILL BE USED TO SUPPLEMENT MAIN BUS LOADS FOR SPS MANEUVERS. BATTERY C
WILL BE ROTATED TO MAINTAIN BATTERY BALANCE IN THE EVENT THE BATTERY CHARGER FAILS.

C. BATTERY CHARGING WILL BE TERMINATED FOR ONE OF THE FOLLOWING, WHICHEVER OCCURS FIRST---

I* INTEGRATED AMP-HOURS INTO BATTERY BY CHARGER EQUAL5 INTEGRATED AMP-HOURS OUT
OF BATTERY BY LOADS,

2* WHEN BATTERY CHARGER CURRENT DECREASES TO 0,62 AMP5 (CORRESPONDS '[O _9,5 VDC
AT THE BATTERY BUS)

D, THREE BATTERIES WILL BE TIED TO THE MAIN BUSES FOR OEORBIT MANEUVER AND ENTRY=

E, BATTERIES ARE CONSIDERED TO HAVE 40 AMP-HR CAPABILITY INFLIGHT AND 45 AMP-HR CAPABILITY FOR
POSTLANDING.

F. A SINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE USED EXCEPT DURING DEORBIT* ENTRY AND
POSTLANDING.

Go BATTERY VENT VALVE WILL REMAIN CLOSED UNLESS MANIFOLD PRESSURE IS GREATER THAN 6 PSIA.

VENTING OPERATION WILL BE ALLOWEO TO TROUBLESHOOT A SUSPECTED FROZEN DUMP,

H, THE AUX BATTERY WILL NOT BE USED FOR NORMAL MISSION OPERATIONS,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/i/70 CSM ELECTRICAL MANAGEMENT
POWER SYSTEM 12-3



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R ITEM
-- m....

12-22 FUEL CELL MANAGEMENT

A, FUEL CELL WILL BE °tSHUTDOWNt° FOR THE FOLLOWING---

1, SUSTAINED CURRENT OUTPUT LESS THAN 5 AMPS.

2. FUEL CELL H2 LOOP I5 CONTAMINATED WITH KOH,

3, REACTANT LEAKAGE JEOPARDIZING MISSION DURATION,

B, FUEL CELL MAY BE IoOPEN CIRCUITED It FOR THE FOLLOWING---

i, SKIN TEMP GREATER THAN #75 DEG, F=

2, TCE TEMP GREATER THAN 225 DEG, F=

3. FAILURE OF H2 PUMP OR GLYCOL PUMP,

4, VOLTAGE MANAGEMENT,

5, FUEL CELL CANNOT BE PURGED AND TIME TO GO IS GREATER THAN PREDLCTED FUEL
CELL LIFETIME,

C, FUEL CELL 02 AND H2 PURGES wILL NORMALLY BE PERFORMED AT 12 AND 4B HOUR INTERVALSt
RESPECTIVELY, HOWEVERt THE INTERVALS WILL BE FLEXIBLE TO COINCIDE WITH WATER DUMPS {MEF, MR
I0-10 C),

D, ADDITIONAL PURGES WILL BE INITIATED AS OPERATIONAL CONDITION5 DICTATE,

E, FUEL CELLS WILL NOT BE PURGED FOR CONFIRMED HIGH PH INDICATION,

F. EACH H2 PURGE WILL NORMALLY BE PRECEDED BY 20 MINUTES OF H2 VENT HEATER OPERATION FOLLOWED

BY 10 MIN OF HEATER OPERATION AFTER PURGE COMPLETION.

Gt FC INLINE HEATERS WILL NORMALLY OPERATE IN ItAUTO tl CONTINUOUSLY=

H, REACTANT VALVES MUST REMAIN OPEN AT ALL TIMES UNLESS THE FUEL CELL IS DECLARED FAILED.

I, ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED TO MAINTAIN FC RAO OUT TEMP GREATER THAN
-40 DE@, IF CRYO _UDGET JEOPARDIZED OR RAD OUT TEMPS NOT MAINTAINED GREATER THAN -40 DEGt
FC RAD WILL BE PLACED IN EMERGENCY BYPASS.

J, ONE FUEL CELL MAY BE PURGED TO PRECLUDE VENTING OF CRYO TANKS OR FOR CRYO PRESSUR_
MANAGEMENT,

K, IF IT BECOMES OPERATIONALLY NECESSARY TO SHUTDOWN OR OPEN CIRCUIT A FUEL CELLoFUEL CELL 2
WILL BE SELECTED,

12-23 INVERTER MANAGEMENT

INVERTER5 MAY BE REMOVED FROM LINE FOR ANY OF THE FOLLOWING REASONS---

Ao INVERTER TEMP GREATER THAN 190 DEG, F,

B, SPACECRAFT LOAD MANAGEMENT.

RULE NUMBERS 12-24 THROUGH
12--29 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE CONDITION/MALFUNCTION t PHASE ' RULING ' CUES/NOTES/COMMENTS

, i i
1 !

' SPECIFIC MISSION RULES '

! l l

12-30 LOSS OF ONE FUEL 'LAUNCH JA, CONTINUE MISSION ' BAT C WILL USED TO SUPPLEMENT MAIN
CELL (OUTPUT ' t ' BUSES LOADS DURING SPS BURNS TO BALK
LESS THAN 5 AMPS) t ' 1, IF LOSS 15 FC 3 OPEN ' UP ANY SUBSEUUENT FUEL CELL

' ' CIRCUIT AND CONFIGURE' FAILURES* BAT C MAY BE T1ED TO
, t FC 2 TO MAIN BUS B ' EITHER OR BOTH BUSES*
I ' ONLY, I
i t I

'E,O, 'B, NO-GO FOR TLI t
! l

i ' 1, OPEN CIRCUIT FUEL '
, i CELL '
, I I

' ' 2. IF LOSS IS FC 3 '
' ' CONFIGURE FC 2 TO '
' ' MAIN BUS B ONLY* o
! , !

o ' 3, IF FUEL CELL CANNOT i
t i BE RESTORED, PERFORM '
I r SHUTDOWN, '

ITLC* 'C, BASED ON FAILURE MODE, '
'L,O,t ' CONSIDERATION WILL BE
_LUNAR t GIVEN TO CONTINUING WITH i
'STAY ' NOMINAL MISSION, t
, l i

'ALL 'CONTINUE MISSION '
t !
l ! o

12-3] LOSS OF TWO FUEL 'LAUNCH 'A* CONTINUE MISSION AFTER o LM _YSTEMS MAY BE uSED TO SUPPLEMENT
CELLS (OUTPUT LESS ' l 2 + 00 GET PERFORM ' CSM POWER*
THAN 5 AMPS EACH) o , o

l t 10 EDS AUTO/OFF TO OFF* ' 2, AUX, BATTERY MAY BE USED IN
, * ' LIEU OF BATT C
t t 2* TIE BAT C TO BOTH '
o o MAIN BUSES* I
t ,

'POWERED °B, CONTINUE MISSION o
°DESCENT * NO GO FOR LUNAR STAY o
, I o

'ALL tC, ENTER NEXT BEST PTP o C* ONE ENTRY BATTERY OR AUX BATT
o o t MAY BE uSED TO SUPPLEMENT REMAINING

t o i* CONNECT REMAINING o FC FOR G+N ALIGNMENT PRIOR TO
a o FUEL CELL TO BOTH o DEORBITo

t o MAIN BUSES* o
o t t 2, REF. CREW EMERGENCY POWERDOWN
o 12. PERFORM POWER DOWN TO o PROCEDURE*
o o MAINTAIN MAIN BUS o
o t VOLTS GREATER THAN o
o o 2_.5 VDC o

MISSION REV DATE SECTION GROUP PAGE

APOLLO I_ FNL ll/I/7G CSM ELECTRICAL FUEL CELLS
12-fi



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE _CONDITION/MALFUNCTION ° PHASE .t RULING t CuES/NOTES/COMMENTS

i i I

I I !

12-32 LOSS OF THREE FUEL o + + LM SYSTEMS {IF AVAILABLE) MAY BE
CELLS + o t uSED TO SUPPLEMENT FUEL CELL POWER,

+ ! i

A, OUTPUT LESS THAN +LAUNCH +A, CONTINUE MISSION l
10 AMPS EACH I + +

t I +

+ + I, AFTER 2 + 00 +

+ EDS AUTO/OFF TO +
t + OFF, +
I + +

+ + 2, TIE BAT C TO '

+ I BOTH MAIN BUSES. +
+ I +

t °3. TIE AUX, BATT TO MAIN A, ° A,_, #,75 HOURS LEFT IN ORBIT
t +#, ENTER 3-1 AT NORMAL + BEFORE DEORBIT MANEUVER,
+ + POWER +
+ + IF FUEL CELLS +
+ I CANNOT BE RESTORED, t
+ + +

+POWERED tB, CONTINUE MISSION t
'DESCENT I NO GO FOR LUNAR STAY +
+ I +

+ALL +C, ENTER N_EXT BEST PTP +
i I +
I l I
I I I
I ! !

Z2-33 LOSS OF ALL SM POWERI J + USE LM SYSTEMS (IF AVAILABLE).
PLUS ONE ENTRY t I + RESERVE ENTRY BAITERIES FOR ENTRY,
BATTERY CURRENT = o +
LESS THAN 50 PERCENT + t +
OF LOAD ON EITHER + t +
REMAINING BATTERY + t +

l I l

ILAUNCH °A. ABORT + A, ASSUMES ALL THREE FUEL CELL
+ = + CURRENTS LESS THAN OR E_UAL TO
+ t = AMPS AND BATTERY C TIED TO BOTH
+ I I MAINS,
+ + I

lEO IB, ENTER NEXT BEST ATP + B, 2,# HOURS LEFT IN ORBIT BEFORE
+ + OR PTP o SPS IGNITION
+ + PERFORM EMERGENCY +
= I POWER DOWN e
I i t

=POWERED tC, CONTINUE MISSION +
tDESCENT + NO GO FOR LUNAR STAY +
I I I

°ALL +D, ENTER NEXT BEST PTP +
t = PERFORM EMERGENCY +
+ i POWER DOWN =
l l l
I l I
l l I

l I I

MISSION REV DATE SECTION GROUP PAGE

APOLLO Z4 FNL Z1/1/70 CSM ELECTRICAL FUEL CELLS 12"6



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE CONDZTION/HALFUNCTZON I PHASE t RULING t CUES/NOTeS/COMMENT5

! t i
i i i

12-3_ DEGRADED FUEL CELLS-ILAUNCH °Ao CONTINUE MISSION-
(UNABLE TO SUPPORT o i t
NORMAL DRIFTING i i l
FLIGHT LOAD5 - SCS &l I t
G&N POWERED DOWN- IPOWERED IBe CONTINUE MISSION I
AND MAINTAIN MN BUS IDESCENT I NO GO FOR LUNAR STAY =
VOLTAGE GREATER _ o =

THAN 26*5 VDC) o = =t i i

_ALL IC, ENTER NEXT BE$T PTP- =
I i i
i i i
i I i
i i i

RULE NUMBERS 12-35 = = =
THROUGH 12-39 = = =
ARE RESERVED, = = =

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/7C CSM ELECTRICAL FUEL CELLS
12-7



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE CONDITION/MALFUNCTION t PHASE i RULING o CUES/NOTES/COMMENTS
.., __...,,_......-.--. .... .._-.....-.-...---.--.. ................................ ..... .-. ..... ...-..-..._..

o ! t

i e o

12-40 LOSS OF ONE ENTRY °LAUNCH OA, CONTINUE MISSION i
BATTERY (OUTPUT J * i
LESS THAN 3 AMPS o o =
WHEN TIED TO MAIN = t I
BUS) i t L. EDS AUTO/OFF TO =

i * OFF, o
i ! i

I o 2, IF LOSS OF BAT Ae t
I I TIE BAT C TO MAIN *
I I A, I
0 ! 0

i t 3* IF LOSS OF BAT Bt !

I o TIE BAT C TO MAIN B, °
! i I

tEO °B, NO-GO FOR TLI i Be IF LOST DURING SPS MANEUVERt
I I I CONTINUE ON REMAINING BATTERY,

IALL IC. BASED ON FAILURE MODEp o
I I CONSIDERATION WILL BE o
t t GIVEN TO CONTINUING t
t I NOMINAL MISSION, *
I I t
i I I
I i I

I I !

12-41 LOSS OF TWO ENTRY ILAUNCH IA, CONTINUE MISSION AS LONG t
BATTERIES (OUTPUT I I AS ONE SM POWER SOURCE t
LESS THAN 3 AMPS = I REMAINS, o
EACH WHEN CONNECTED t I 1, EDS AUTO/OFF TO I
TO MAIN BUS) t o OFF. *

0 e I

t =2, ENTER NEXT BEST PTP =
! ! =

=PRE-PDI =B, ENTER NEXT BEST PTP- =
= I NO GO FOR PDI =
= ! =

IPOWERED =C, CONTINUE MISSION- I
tDESCEN T I NO GO FOR LUNAR STAY i

tALL =D, ENTER NEXT BEST PTP = O, IF LOSS DURING SPS MANEUVER=
= o I ATTEMPT TO TIE BATTERY C TO BOTH
= = USE ONE BATTERY ENTRY = MAINS,

= = PROCEDURE, =
I I o
! ! t
! ! I
! = !
o ! !

12-42 LOSS OF BATTERY lEO =Ao CONTINUE MISSION I
CHARGER o t ROTATE BATTERY C FOR I

I = BURNS TO MAINTAIN i
= = BALANCED BATTERIES I
I e !

=TLC tB, NO-GO FOR LOI =
I = IF SUM OF TWO LOWEST o
= = ENTRY BATTERIES *
o o LESS THAN 45,8 AMP HR_, o
! i I

tLO De, NO-GO FOR UNDOCK I
t = IF SUM OF TWO LOWEST I
= o ENTRY BATTERIES I
o I LESS THAN 42.8 AMP HRS, t
I I I
I I I
I = I
I I I
i i i

RULE NUMBERS 12-_3 J = i
THROUGH 12-49 ARE i i =
RESERVED, t = =

i ! =
! t i
! I =
! = o

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70!CSM ELECTRICAL BATTERIES/
POWER SYSTEM CHARGER 12-B



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R IRULE CONDITION/MALFUNCTION t PHASE o RULING a CUES/NOTES/COMMENTS

o ; t

o o i

}2-5G MAIN BUS TIE MOTOR o o t
SWITCH FAILURES a o t

t t o

A, ONE MOTOR SWITCH °LAUNCH °A.l, CONTINUE MISSION o
FAILS OPEN o o o

o I (A) IF MOTOR SW o
o o AIC TIE BAT '
o t C TO MAIN o
o _ BUS A, o
0 g I

o o (B) IF MOTOR SW B/C '

o t TIE BAT C TO '
o o MAIN BUS Bo o
O O o

OAL L I 2, CONTINUE MISSION o A,2, BATTERIES MUST BE _HARGEO
o o CLOSE ALTERNATE o THROUGH OPEN MOTOR SWo LEAVE BAT
o o MOTOR SW AND USE o RLY CB CLOSED FUR CMARGING,
o o MAIN BUS TIE CB°5 o
o o AS MOTOR SWITCHES, o
0 0 I

0 t 0

Bo ONE OR BOTH tALL tB, CONTINUE MISSLON o B, IF BOTH MOTOR SWITCHES FAIL
MOTOR SW FAILED t o USE CB°S AS MOTOR o CLOSED_ BATTERILS CANNOT BE CHARG_P,
CLOSED t o SWITCHES, o

MISSION REV DATE SECTION GROUP PAGE

APOLLO Z# FNL II/I /70 CSM ELECTRICAL DC
POWER SYSTEM DISTRIBUTION _2-9



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE CONDITION/MALFUNCTION t PHASE o RULING o CUES/NOTES/COMMeNTS

o o o
o i o
! ! !

12-51 A, MAIN BUS A °LAUNCH tA, E, CONTINUE MISSION I
SHORTED GREATER o t o

THAN 25 AMP5 t i (At EDS AUTO/OFF - OFF °
o t I

o o (B) FC 2 TO MAIN B o
* o ONLY o
o I o

o o (C) BAT C TO MAIN B o
I I o

o o (D) INVERTER 3 TO AC o
* I 1_ MAIN B o
o e !

t I (E) POWER DOWN MAIN A t
! o o

e o (F) TVC GIMBAL .DRIVE, o
' * (PP Y) - 2 '
o ! o

o l (G) GIMBAL MOTOR CB°S o

I o CONTROL (YAW 2o t
o I PITCH 2) BAT B - I

i o OPEN AFTER GIMBAL t
t o MOTOR TURN ON o
o o o

tPRE-PDI tAm2, ENTER NEXT BEST PTP - t
* o NO GO FOR PDI, RETAIN o

o o LM DESCENT STAGE FOR t
o t TEl. o
o o t

tPOwERED °A,}, CONTINUE MISSION i
ODESCENT I NO GO FOR LUNAR STAY o
I o I

tALL =A,4= ENTER NEXT BEST PTP, o
I o POWER DOWN MAIN A= i
o t o

B, MAIN BUS B tLAUNCH °B.l, CONTINUE MISSION o
SHORTED GREATER i I o
THAN 25 AMPS I t CA) EDS AUTO/OFF = OFF _

I i i

* t (B) BAT C TO MAIN A e
I o t

t o (C) INVERTER 3 TO AC *
t o ZP MAIN A i

t t

i t (D) POWER DOWN MAIN B t
o t o

aPRE-PDI tB.2, ENTER NEXT BEST PTP " t
o I NO GO FOR PDI, RETAIN o

t t LM DESCENT STAGE FOR o
* o TEl, t
t ! o

IPOWERED oboe= CONTINUE MISSION t
tDESCEN T i NO GO FOR LUNAR STAY '
o o i

GALL IB,4o ENTER NEXT BEST PTP t
o o POWER DOWN MAIN B i
t t t

Co MAIN BUS SHORTED ILAUNCH tColo ABORT t Col, FAILURE QF MOTOR SWITCH TQ
GREATER THAN 25 ' t _ DISCONNECT FROM SHORTED BUS
AMP5 AND FUEL o t e INDICATED BY FC SHORTED BUS T/B
CELL(S) CANNOT o o o GRAY=
BE DISCONNECTED o t t
FROM SHORTED BUS, = I

o o l

°PRE-PDI tCo2o ENTER NEXT BEST PTP IF t
i ' MAIN BUS NOT RESTORED o
o I NO GO FOR PDt= RETAIN o
= o LM DESCENT STAGE FOR t
t o TEIo o
i t i

tPOWERED °CoCo CONTINUE MISSION o
ODESCENT o NO GO FOR LUNAR BTAY o
t i i

tALL °Co4e ENTER NEXT BEST PTP o Co#o IF FUEL CELL FEED CIRCUITRY
o o t SHORTEDP CLOSE FC REACTANT VALVESo

MISSION REV DATE SECTION GROUP PAGE

APOLLO I_ FNL tl/I /70 CSM ELECTRICAL DC
POWER SYSTEM DISTRIBUTION 12-10



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE CONDITION/MALFUNCTION I PHASE o RULING o CUES/NOTES/COMMENTS
................................................................................. ..........................

I o t

I ! !
i ! !

12-52 A, BATTERY BUS 'LAUNCH 'Aol. CONTINUE MISSION t A.Z, GREATER THAN I_ AMPS WILL CAUSE

SHORTED I o f BATTERY BUS VOLTAGE TO BE LESS THAN
GREATER THAN 5 o t I OR E_UAL TO MAIN BUS VOLTAGE,
AHPS I o I

o o IA) PLACE EDS o
i a AUTO/OFF TO OFF. I
I I €

_ {B) OPEN ASSOCIATED
a o MAIN BUS TO BAT t

o t BUS CB, '
o i I

o t (C) TIE BAT C TO t
o o ASSOCIATED MAIN I

o BUS. '
I ! I

IPRE.PD I o 2. ENTER NEXT BEST PTP- I
, o NO GO FOR PDI '
t ' RETAIN LM DESCENT o
o ' STAGE FOR TEl o
o o B

°POWERED ' 3. CONTINUE MISSION- t
tDESCEN T o NO GO FOR LUNAR STAY f
I I I

°ALL ' #e ENTER NEXT BEST PTP t Ae4. REMOVE POWER FROM BUSt IF

' ' IF BUS NOT RESTORED t SHORTED LESS THAN OR EQUAL TO 10
t t o AMPSe POWER BUS JUST PRIOR TO ENTRY
J i _ TO MAINTAIN SECS REDUNDANCY.
I ! !

Be BATTERY BUS °ALL tB, CONTINUE MISSION o

SHORTED LESS THAN I t REMOVE POWER FROM BUS
5 AMPS o i EXCEPT FOR MANEUVERS J

I o AND ENTRY o

I I !

12-53 BATTERY RELAY BUS o I i

SHORTED o o
t ! o

A SHORT GREATER °LAUNCH °A._e CONTINUE MISSION I
THAN 2.0 AMPS t o o

o t J

opOWERE D t 2e CONTINUE MISSION. t

ODESCEN T t NO GO FOR LUNAR STAY
i I I

OAL L o 3. E_TER NEXT BEST PTP J

, o OPEN BATTERY BUS TO o
o o BATTERY RELAY BUS o
, , CBaS. o
! t i

Be SHORT LESS THAN OALL tB.CONTINUE MISSION o Bo CHARGE BAT B CONTINOUSLY WITH
2DO AMPS ' t o BAT B POWER ENTRY AND POST LANDING

, o ' t CB OPEN. CONSIDER BATTERY CHARGER

, o t LOST FOR MISSION PLANNING.

I ! i
t I !
! I I

MISSION REV DATE SECTION GROUP PAGE

APOLLO I_ PNL 11/1/70 CSM ELECTRICAL DC
DISTRIBUTION ZZ-ll



NASA . Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE CONDITION/MALFUNCTION i PHASE = RULING = CUES/NOTES/COMMENTS

i = =
I i €

i ! i

12-5_ A, LOSS OF BATT =LAUNCH tA,l, CONTINUE MISSION J
RELAY BUS OR ONE i I =
BATTERY BUSt = = J
(UNABLE TO POWER =PRE-PDI J 2, ENTER NEXT BEST PTP- i
BUS) J ' NO GO FOR PDI. RETAIN =

= t LM DESCENT STAGE =

= = FOR TEl, =
= = . =

=POWERED = 3, CONTINUE MISSION- =
=DESCENT = NO GO FOR LUNAR STAY =
I I =

qALL = #, ENTER NEXT BEST PTP =
I = I

B. LOS5 OF ONE MAIN ILAUNCH =B.I, CONTINUE MISSION =

BUS (UNABLE TO =PRE-PDI = 2= ENTER NEXT BEST PTP, =
POWER BUS = = NO GO FOR PDI, RETA|N =

= = LM DESCENT STAGE FOR =

= I TEl. =
°POWERED = 3. CONTINUE MISSION =
=DESCENT = NO GO FOR LUNAR STAY =
! = =

=ALL = 4o ENTER NEXT BEST PTP, =
t = RETAIN LM =
= ! =

Z2-55 LOSS OF AUX =POST = TBO =
BATT =DOCK = =

=ALL = CONTINUE MISSION =
I = =
= = =
= t =
! I =

RULE NUMBER5 12156 I I I
THROUGH 12-59 ARE = I =
RESERVED, = = =

= I I

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 =NL 11/1/70 :SM ELECTRICAL DC
DISTRIBUTION lZ-1_



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE CONDITIONIMALFUNCTION° PHASE o RULING o CUES/NOTES/COMMENTS

"1 O o o
O O O

Z2-60 LOSS OF TWO gLAUNCH °A, CONTINUE MISSION o PLACE REMAINING INVERTER ON BOTH AC
INVERTER5 t o o BUSES*

°PRE-PDI °Bo ENTER NEXT BEST PTP- o
o o NO GO FOR PDI, RETAIN LH °

'o e DESCENT STAGE FOR TEl o
o o o

1POWERED IC, CONTINUE MISSION- t
aDESCEN T o NO GO FOR LUNAR STAY o
°ALL °D. ENTER NEXT BEST PTP o
o e RETAIN LM o
o o o

12-61 LOSS OF ONE AC BUS °LAUNCH IA, CONTINUE MISSION o
(TWO PHASES CANNOT o o o
BE MAINTAINED °PRE'pDI °g, ENTER NEXT BEST PTP- t
GREATER THAN 95 VAC) ° t NO GO FOR POT, RETAIN LM I

t t DESCENT STAGE FOR TEl o
! o o

°POWERED °Co CONTINUE MISSION- o
ODESCENT t NO GO FOR LUNAR STAY o
o o g

°ALL tD. ENTER NEXT BEST PTP o
o o RETAIN LM J
i i o
i i i
o I i
i i o
o ! i

12-62 LOSS OF BOTH AC tLAUNCH °A, ABORT MODE I OR MODE i
BUSES o a II o

! i i

o o i. OPEN DIRECT 02 FOR o
o o SUIT VENTILATIONo t
I o I

o t 2. IF AFTER MODE lit o Ao2* INITIATE CONTINUOUS FC H2

o t ENTER PTP 2-1. ' PURGE FOR COOLING,
I ! !

°POWERED °B, CONTINUE MISSION- o
ODEBCENT o o
i i i

*ALL tC, ENTER NEXT BEST PTP OR o
o o ATP= RETAIN LM o
o € IF SUITED. REMOVE o 2o FOR CSM ONLYt ENTER WITHIN 1-1/2
* o HELMET AND GLOVES* 0 HOURSo INITIATE CONTINUOUS FC H2
o o IF TIME PERMITS. o PURGE FOR COOLING,
o ° REMOVE SUITS, IF CABIN '
o o DEPRESSURIZEDt USE €
t o DIRECT 02 UNTIL CABIN o
i i I5 REPRESSURIZED, i
I l I
o o I
t ! I
I ! I
I I o

RULE NUMBERS 12-63 o o o
THROUGH 12-69 ARE o t o

RESERVED* o. o !,

MISSION tEV DATE SECTION GROUP PAGE

APOLLO 1_ rNL 1111/70 CSM ELECTRICAL AC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION _.2 - CSM ELECTRICAL POWER SYSTEM - CONCLUDED

R ITEM

o INSTRUMENTATION REQUIREMENTS i

MISSION RULE

12-70 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

AC BUS I PHASE A VAC CC0200V METER SEPARATE HIGHLY DESIRABLE
AC BUS I PHASE B VAC METER ........... HIGHLY DESIRABLE 12-SP6_6Z

AC BUS i PHASE C VAC ....... METER HIGHLY DESIRABLE

COMMON
METER

AC BUS 2 PHASE A VAC CC0203V METER SEPARATE HIGHLY DESIRABLE
AC BUS 2 PHASE B VAC ....... METER ........... HIGHLY DESIRABLE 12-5t6_61
AC BUS 2 PHASE C VAC ....... METER ........... HIGHLY DESIRABLE

MAIN BUS A VDC CC0206V METER SEPARATE i OF 2 12-32t52t20C
MAIN BUS B VDC CC0207V METER SEPARATE MANDATORY 12-22
BAT BUS A VDC CCO210V METER SEPARATE HIGHLY DESIRABLE
BAT BUS B VDC CCO211V METER SEPARATE HIGHLY DESIRABLE
BAT RELAY BUS VDC CC0232V METER SEPARATE HIGHLY DESIRABLE

BAT A CURRENT CC0222C METER COMMON
BAT B CURRENT CC0223C METER COMMON 2 OF 3 MANDATORY E2-4P33_40_41

BAT C CURRENT CC0224C METER COMMON

FC 1 CURRENT 5C2113C METER COMMON
FC i 02 FLO SC2141R METER COMMON I OF 3 MANDATORY 12-Tt31t32t33_
FC I H2 FLO SC2_39R METER COMMON 22A

FC 2 CURRENT* SC211_C METER COMMON
FC 2 02 FLO 5C21_2R METER COMMON Z OF 3 MANDATORY Z2-To31_2t33t

FC 2 H2 FLO SC2140R METER COMMON 22A

FC 3 CURRENT SC2115C METER COMMON
FC 3 02 FLO SC2144R METER COMMON i OF 3 MANDATORY 12-Tt_Zt32t33_
FC 3 H2 FLO SC2141R METER COMMON 22A

BAT CHARGER CURRENT SCO2ESC METER COMMON HIGHLY DESIRABLE

FC 1 SKIN TEMP SC208_T METER COMMON HIGHLY DESIRABLE
FC 2 SKIN TEMP SC2085T METER COMMON HIGHLY DESIRABLE 12-22B
FC 3 SKIN TEMP SC2088T METER COMMON HIGHLY DESIRABLE

FC i COND TEMP SC2081T METER COMMON HIGHLY DESIRABLE
FC 2 COND TEMP SC2082T METER COMMON HIGHLY DESIRABLE 12-22B

FC 3 COND TEMP SC2083T METER COMMON HIGHLY DESIRABLE

FC 1RAD OUT TEMP 5C2087T METER COMMON HIGHLY DESIRABLE
FC 2 RAD OUT TEMP SC2088T METER COMMON HIGHLY DESIRABLE Z2-22I
FC 3 RAD OUT TEMP 5C2089T METER COMMON HIGHLY DESIRABLE

BAT MANIFOLD PRESS ...... " METER -..... HIGHLY DESIRABLE .......

INV I TEMP CCO175T MCWS. COMMON HIGHLY DESIRABLE
INV 2 TEMP CCO176T MCWS COMMON HIGH&Y DESIRABLE
INV 3 TEMP CCO177T MCWS COMMON HIGHLY DESIRABLE
FC I PH SC2160X TALKBACK COMMON HIGHLY DESIRABLE
FC 2 PH SC2Z6ZX TALKBACK COMMON HIGHLY DESIRABLE 12-22E
FC 3 PH 5C2_62X TALKBACK COMMON HIGHLY DESIRABLE

AUX BATT SCO230V 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 GROUP PAGE

APOLLO 14 FNL _Z/1/70 CSM ELECTRICAL INSTR REQ
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION ],3 - DOCKING AND UMBILICAL

R ITEtV

' GENERAL '

13-Z THREE GOOD DOCKING RING LATCHES Z20 DEG. APART ARE REOUIRED FOR AN IVT,

13-2 DOCKED SPS OR DPS BURNS RE_LJIRE AT LEAST NINE GOOD DOCKING RING LATCHES,

13-3 MANNED UNDOCKING OPERATIONS WILL BE TERMINATED FOR ANY FAILURE OF A DOCKING RING LATCH TO

RELEASE. NO ATTEMPT WILL BE MADE TO DISASSEMBLE A DOCKING RING LATCH,

13-4 WITH FAILURE Of THE CSM FOWARD HATCH PRIMARY LOCK/UNLOCKED MECHANIBM_ THE NOMINAL MISSION WILL
BE PERFORMED USING THE sECONDARY LOCK/UNLOCK MECHANISM,

Z3-5 LOSS OF VISUAL DOCKING AIDS {COAS AND TARGETS) WILL NOT INHIBIT DOCKING AND UNDOCKING,

13-6 IF THE DOCKING PROBE FAILS TO INDICATE EXTENSION OR IF BOTH TALK BACK INDICATORS* ARE BARBER
POLEt TD&E WILL BE ATTEMPTED*

*NOTE---THE ONLY DOCKING PROBE INSTRUMENTATION CONSISTS OF TWO TALK BACK INDICATORS IN THE CSM,

RULE NUMBERS 13-7 THROUGH
13-1O ARE RESERVED

I
MISSION REVI DATE SECTION GROUP PAGE

APOLLO Z_ FNL ZZ/Z/7O DOCKING AND GENERAL
UMBILICAL Z_-Z



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 13 - DOCKING AND UMBILICAL

R ITEM

I MANAGEMENT '

15-11 FOR MISFIRE OF A DOCKING RETRACT SQUIB, THE REMAINING S_uIB IN THE SAME SYSTEM WILL BE USED TO
ATTEMPT COMPLETION OF DOCKING, TWO NITROGEN BOTTLES REMAINING ARE NORMALLY REQUIRED TO ALLOW
UNDOCKING--HOWEVER, BASED ON THE FAILURE MODE, CONSIDERATION WILL BE GIVEN TO UNDOCKING WITH ONE
NITROGEN BOTTLE REMAINING IN AN OPERABLE SYSTEM,

13-12 THE CM FORWARD AND LM UPPER HATCH NORMALLY WILL BE INSTALLED FOR ANY TYPE OF MANEUVER OR

DOCKING*

13-15 DURING OPERATIONS WHEN CM/LM DOCKED STATUS 15 MAINTAINED BY PROBE PRELOAO 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 1,5 PSIA INHIBIT ALL CSM ROLL AND LM YAW CONTROL

BETWEEN 0 AND 1,5 PSIA NO MORE THAN 2 JETTS

0 PSIA NO MORE THAN 4 JETTS

13-14 LOW PROBE TEMPERATURE WILL NOT INHIBIT DOCKING ATTEMPTS,

RULE NUMBERS 15-15 THROUGH
13-19 ARE RESERVED*

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION _3 - DOCKING AND UMBILICAL

R RULE CONDITION/MALFUNCIION' PHASE ' RULING I CUES/NOTES/COMMENTS
.............................................................. - .............................................

I ! I
! o I

' SPECIFIC MISSION RULES i
..........................

! , o

13-20 FAILURE TO ACHIEVE 'DOCKED 'CONTINUE MISSION - ' • NOMINAL MISSION MAY B_ P_RFORM_D
OR MAINTAIN POWER I i ' BECAUSE ECA THERMAL, CONSTRAINTS WILL
TO X-LUNAR BUS ' '1. |NSURE LM DESCENT ' NOT BE VIOLATED WITH DESCENT EGA
LOADS FROM CSM i ' BATTERY LOW VOLTAGE ' CIRCUIT BREAKERS OPEN, OVER CURRENT

' _ TAPS - ON I PROTECTION_ H_WEVER_ IS LuST UNIIL
, I i THESE CIRCUIT BREAKERS ARE CLOSED,
, , " EXTRA DESCENT AMP HOURS USED MAY

t IZ, OPEN LM EPS CB iI G CB I AFFECT LUNAR STAY TIME.
' ' 16---DES ECA o
' ' CIRCUIT BREAKERS WITHIN '

, I 6 HOURS OF THE TIME THE '
' ' DESCENT BATTERIES WERE '
' ' TURNED ON, '
t i i

' '3, CLOSE EPS LM CB 11 & GB '

' ' 16---DES ECA '
' ' CIRCUIT BREAKERS AT '
' ' FIRST PLANNED MANNING, '
i l I

i i €

I ! i
l l !

13-21 FAILURE TO ACHIEVE °TD&E 'PERFORM CSM/LM FINAL SEP ' S-IVB/LM _EP CANNOT BE ACHIEVED
S-IVB/LM SEPARATION ' i t WITHOUT MATING AT LEAST ONE
•OR FAILURE TO MATE I t t UMBILICAL,

LM UMBILICALS (P23 I , I
AND P241 i i _ POWER CAN BE 5WITCHED AND MAINTAINED

o l ' WITH EITHER PLUG,
i o i

i o i
t i o
i e i

13-22 FAILURE TO ACHIEVE eDOCKED IMUST PERFORM NORMAL
CSM/LM FINAL I tUNOOCKIN G J
SEPARATION , _ i

o ! i

l IA, RETRIEVE PROBE AND I
t i DROGUE AND INSTALL, e
i € o

' IB, AFTER UNDOCKINGt i
t I DEPRESS CSM AND

I JETTISON PROBE I
o ' OVERBOARD, i
I o I
I I
I I I
I I I
I I I

13-2_ FAILURE TO INDICATE eTD&E IA, CONTINDE MISSION i DOCKING RING T_NNEL _TRU_TORE DAMAGE
DOCKING PROBE EXTEND' ' ATTEMPT TD&E ' MAY OCCUR TO THE EXTENT THAT TUNNEL
OR BOTH TALK BACK = _ t PRESSURE CAN NOT BE MAINTAINE_,
INDICATORS ARE _ t
BARBER POLE• _UNDOCKED 'B, CONTINUE MISSION '

_ ATTEMPT DOCKING

! ! !

19-2_ CANNOT REMOVE CSM _TDGE _A, PERFORM CSM/LM FINAL
FORWARD HATCH _ ° SEP

'DOCKED _B• PERFORM CSM/LM FINAL
' _ SEP
! i

° IF LM MANNED_ PERFORM
' EVT TO CSM,

I o !

MI_$10N REV DATE SECTION GROUP PAQE

APOLLO 1#, FNL 11/117( DOCKING AND SPECIFIC
UMBILICAL 1_-_
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NASA Manned Spacecraft Center

UlSSION RULES
SECTION 13 - DOCKING AND UMBILICAL

R RULE CONDITION/MALFUNCTION t PHASE ' RULING ' CUES/NUT,S/COMMENTS

i , i
I i
i 1

13-25 CANNOT REMOVE 'DOCKED 'CONTINUE MISSION f SPS AND SM RCS MANEUVERS MAY BE
DOCKING ' ' ' PERFORMED
PROBE_ LM DROGUEP ' ' I
AND/OR LM UPPER ' 'PERFORM EVT IF LM MANNED '
HATCH, , i ,

, , I
, I !
t l !

, I l
i t o

13-26 FAILURE TO RELEASE 'DOCKED 'REDOCK
CAPTURE LATCHES ' '

I 1 I
I , i
I ,
I I

13-27 PRIMARY FORWARD 'ALL 'CONTINUE MISSION '
HATCH LOCK/UNLOCK ' '

MECHANISM ' '
INOPERATIVE ' ' i

, I l
i l I

, , l
, I I

13-28' FAILURE TO LOCK 'TDGE 'CONTINUE MISSION ' REF SCP A15 I. A (ASSUMES HATCH CAN
CSM FORWARD HATCH 'DOCKED ' ' BE SEALED AND SECURED WITH CABIN

' ' ' PRESSURE)
' _ENTER IN SUITS '
, , I
, , I
, I I

13-29 FAILURE TO REINSTALL'DOCKED 'NO UNDOCKING
PROBE AND/ON DROGUE ' '

OR FAILURE TO CLOSE '. '
LM UPPER HATCH ' '

i ,
i ,

l !

i ,

13-30 LOSS OF PRIMARY 'DOCKED 'CONTINUE MISSION
OR SECONDARY ' °BASED ON FAILURE MODE* '
DOCKING SYSTEM ' 'CONSIDERATION WILL BE i

' 'GIVEN TO UNDOCKING WITH '

' 'ONE GN2 BOTTLE REMAINING '
' 'IN AN OPERABLE SYSTEM* t

MISSION REV DATE SECTION GROUP PAGE

APOLLO Z4 ;NL Z1/Z/7O )OCKING AND SPECIFIC
JMBILICAL 13-#





NASA - Manned Spacecraft Center

MISSION RULES

SECTIO_ 14 - CSM SE,JUENTIAL

R ITEm.
-°i ..... f

t GENERAL i

14-i LAUNCH

THER[_ ARE NO SEQUL_T|AL MALFUNCTIONS FUR WHICH LAONCH ,_ILL BE 3LRMINA3ED.

14-2 IF AN ENTRY BATTEIRY IS LOST, THE E{)S WILL BE FLOWN OPEN LOOP.

14-3 ALL MISSION PHASES EXCEPT LUNAR ORBIT

TO CONTINUE THE MISSION_ [_OTH PYRO BUSES AND BOTH LOGIC BUSES ARE I<ELQUIRED.

14-4 POWERED DESCENT

THERE ARE NO CSM SEQUENTIAL SYSTEM FAILURES FOR WHICH POWgR_U DESCENT WILL uE TERMINATED

..... L4_ __E_UE_TI_. LU_IC.U{_S ISCON_II)EkED_Z#!LED JL-=_ .............................

• A, VOLTAGE IS LESS THAN 22 VDC AND UNABLE TO ACTIVAIE RCS ENABLE AND/OR SLA 8EP RELAYS
(CDOI70X AND/OR CO0123X SYSTEM A_ Ct)Ol?IX AND/OR CDOI24X SYSTEM _),

B, LOGIC BUS SHORTED GREATER THAN LO AMPS,

14-6 PYRO BUS IS CONSIDERED FAILED IF---

A, SHORTED GREATER THAN 10 AMPS,

B, FAILURE TO PERFORM ANY SEQUENTIAL FUNCTION WITH SUSPECTED FAILED PYRO SYSTEM,

RULE NUMBERS 14-? THROUGH
14-9 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14'FNL 11/i/70 CSM SEQUENTIAL GENERAL
14-1



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 - CSFi SEQUENTIAL

R ITEM

_MANAGEMENT f

14-I0 AI<f_ING OF TrlE SEuUkNTIAL SYSTEM WILL BE PERFORMED WHILE IN CONTACT WIIH A GROUND TELEMETRY SITE,

THE FLIGHT CREW WILL ARM THE LOGIC BUSES AND STAND BY FUR A GO FROM THE GROUND TO PROCEEV wITH
ARMING THE PYRO BUSES,

RULE iqUMBERS 14-11 THROUGH

14-19 ARE RESERVED

MISSION _EV DATE ;ECTION GROUP PAGE

APOLLO 14 =NL 11/1/70 :SM SEQUENTIAL MANAGEMENT
14-2



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 - CSM SEQUENTIAL

R RULE CONDITION/MALFUNCTION _ PHASE ' RULING ' CUE,/NOTES/COMMeNTS

i i

' SPECIFIC MISSION RULES i
..........................

14-20 SE,QUENTIAL LOGIC BUS' ' ' CDOI70X AND/OR CD0}23X SYSTEM A_
A OR B LESS THAN OR ' ' ' CDO17&X AND/OR GD0124X SYSTEM B
E_UAL TO 22 VDC AND I , i
UNABLE TO ACTIVATE i , i
RCS ENABLE AND/OR ' '

SLA SEP RELAYS ' i
'LAUNCH 'A, CONTINUE MISSION i
' ' ENTER _-l IF BUS NOT '

' ' RESTORED I
I ,

'EO 'B, TERMINATE OPERATIONS '

'TLC ' ENTER NEXT BEST PTP IF '
' ' BUS NOT RESTORED '
i l t

'LUNAR 'C. CONTINUE MISSION

'ORBIT/ '
' LUNAR I
'ST AY _
l l l

l l i
l ! !

, , !
, i

14-21 PYRO BUS A ON B LESS' ' I
THAN OR EOUAL TO 39-1 '
VDC ' ' '

! l i

A, SHORTED GREATER 'LAUNCH 'A,}, CONTINUE MISSLON
THAN 10 AMPS ' I

I I I

'EO ' 2, TERMINAT_ OPERA[ION5 I A,2, USE BATTERY TIE FOR PYRU POWER
'TLC ' ENTER NEXT BEST PTP ' TO AFFECTED BUS

'LUNAR ' }, CONTINUE MI$SIO_ ' B, USE BATTERY TIE FOR PYRO POWER
'ORBIT/ ' i TO AFFECTED BUS
_LUNAR f I
'STAY '
i , i

....... EL. SHORTED LESS _AN'ALL____H_,CONTINUE MISSION
10 AMPS ' '

C, PYRO BUS TM MEADS'LAUNCH 'Col, CONTINUE MISSION
0 VDC AND PYRO ' '

BAT ONBOARD ' '
GREATER THAN 35 ' '
VDC ' ' '

'ALL ' 2, ATTEMPT FU&CTION ' C,2, ASSUME PYRO BAT VERIFIED
' ' USING ' GREATER THAN 35 VDC PRIOR TO ARMING,

' ' SUSPECTED FAILED BUS ' IF ENTRY _AT USED IN LIEU OF PYRO
' ' ONLY--- i BAT, VOLTAGE SHUULD BE APPROXIMATELY
, i _ : TU BAT BUS VOLTAGE,
' ' CA, IF FUNCTION '
, t NORMAL, CONTINUE '
' ' MISSION '
i ,

' ' (B) IE FUNCTION DOES i
' ' NOT WORK '
' ' NORMALLY, ENTER '
' ' NEXT BEST PTP '
t ! !

i !

, B t
I I !

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL ii11170 CSM SEQUENTIAL SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 - CSM SEQUENTIAL

R RULE 'CONDITION/MALFUNCTION' PHASE J RULING ' CuES/NOTES/COMMENTS
..........................................................................................................

t i I

14-22 TELEMETRY INDICATES _LAUNCH 'CONTINUE MISSION ' PARAMETERS ARE CDOE32X, CDOI33X, AND
AN EDS VOTE INPUT I, _ , ' COUI34X RP..SPECTLVELY.
2, OR 3 ' ' "

i i i

e tA, IF ANY ENTRY BATTE.RY I A, BAT C VOLTAGE CAN ONLY BE
t i LESS THAN 22 VDC. EDS i MONITORED ONBUARD

' ' AUTO/OFF SWITCH TO OFF '
i i i

' 'B, ALL ENTRY BATTERIES '
t ' GREATER THAN 22 VDC--- l

' CHECK CORRESPONDING I
i I EDS
I ' CBIS 11, 2, OR "3 CLOSED o

i o !

! i t
t o i

! l i

14-23 LET JETTISON MOTON tLAUNCH oCOmTINUE MISSION
DOES NOT FIRE ' IATTLMPT JETTISON PER CREW '

'CHECKLIST EMERGEiiCY o
t i PROCEDURE I
i i t
i i i
i i i
i i i
i ! !

1A-24 SMJC ACTIVATES IEO '_COJ,_TINUEMISSION IF SOURCE '

PREMATURELY 'TLC IOF ACTIVATION CAN BE '
' IDETERMINED AND ISOLATED. '
! I t

t IENTER NEXT BEST PTP IF t

' 'SOURCE OF ACTIVAIION CAN '
t 'NOT BE ISOLATED. '
t o !

'ALL 'COroTINUE MISSION i
i t t
I I i

! t !
t i !
i , !

14-25 ACTIVATED C?',RCS 'ALL ICONTINUE MISSION i CDOI73X AND/OR CDOI74X
PRESSLOG I ( RELAYS, I t I

I IA° PRIOR TO CM RCS '

t ' PRESS---DO NOT ARM
t t RESPECTIVE PYRO BUS '
i o i

I I (FOR BOTH IND.ICATIONS I
I o PERFOR_I $LA SEP WITH '
I t SECS ARbl Cb'S OPEN,)
i t l

i 'B, AT CM RCS PRESS---AKM i
' ' RESPECTIVE PYRU BUS '
t i !
i e i
! l o

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 - CSM SEUUENTIAL

R RULE CONDITION/MALFUNCTION _ PHASE ' RULING ' CUES/NU'rEs/CUMMENTS

! , i

14-26 ACTIVATED SLA DEPLOY'ALL 'CONTINUE MISSION _ CDU123X AND/oR CDOI24X
LOGIC RELAYS l ,

' 'A. PRIOR TO SLA SEP---DO '
I o NOT ARM RESPECTIVE I
' ' PYRO BUS '
I i i

' 'B. FOR SLA SEP---ARM '
' ' RESPEC[IVE PYRO BUS i
' ' FIRST i

I ! i
l i i

i , i
, l o

14-27 UNABLE TO PERFORM *TLC 'ENTER NEXT BEST PTP '
SLA SEPARATION ' ' '

i , I

, I i

14-28 LOST GROUND TO 'LAUNCH 'CONTINUE MISSION ' ARF_ING AFFECTE_ SYSTEM WILL RESULT
RESISTOR NETWORK 'EO °ARM BOTH SYSTEMS ' IN LUSS OF FOLLOWI_G PCM
FOR LOGIC OR PYRO °TD+E t i MEASUREblEmTS---
BUS VOLTS t ,
MEASUREMENTS ' ' I LOGIC A

'ALL °B, CONTINUE MISSION ' SC2142K FC i U2 FLOW SPOg_UP FU
o ' DO NOT ARM AFFECTED ' SM/ENG INTERFACE P
, o SYSTEM UNTIL SEQUENTIAL l
t ' GO/NO GO PRIOR TO ENTRY ' LOGIC B

u ' UNLESS OTHER SYSTEM '
t ' FAILS. ' SC2E4OR FC 2 H2 FLOW STOB32K ALPHA
t , ' CT. RA[E CHAR 3
, , t

I , I PYRO A

, t ' SCZ1431_ FC 2 02 FLOW
I t

t o ' PYRO B
t o I

o o ' SC21_9R FC i H2 FLOw STUB31K ALPHA
o , ' CT _ATE (_4A_,,Z

14-29 ACTIVATED APEX 'LUNAR 'A. CONTINUE MISSION ' OETLCTED AT SECS POWER UP (COU23UX
JETTISON LOGIC 'ORBIT t DO NOT ARM PYRO BUSES ' ANO CDO23X)
RELAYS 'LUNAR ' UNTIL MALFUNCTION HAS '

'STAY o BEEN ISOLATED
t t t

tALL tB. ENTER NEXT BEST PTP '
o ' 00 NOT ARM PYRO BUSES '

o o UNTIL MALFUNCTION t
o ' HAS BEEN ISOLATED. '

o , i
i !
l t i

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 14 - CSN SEQUENTIAL

R RULE CONDITION/MALFUNCTION _ PHASE i RULING i CUES/NOTES/COMMENTS

€ t l

14-30 ACTIVATED DROGUE 'LUNAR tA, CONTINUE MISSION I MAY BE DLTECTED AT ANY TIME (CEOOOIX
CHUTE DEPLOY LOGIC 'ORBIT/ f DO NOT ARN PYRO BUSES t ANDIOR CEOOO2X)

RELAY tLUNA R t UNTIL MALFUNCIION HAS t
=STAY t £EEN ISOLATED t
t f t

tALL fB, ENTER NEXT BEST PTP, f
t f f

l tOO NOT ARM PYRO 6USES t
f fUNTIL MALFUNCTION t
' 'HAS BEEN ISOLATED. t
t ! f
l t f
! ! t

f t f
f ! t

14-31 ACTIVATLD PILOT 'LUNAR tA. CONTINUE MISSION f DErECTEO AT SECS POWER UP PRIOR TO

CHUTE DEPLOY LOGIC 'ORBIT/ t DO (_OT ARM PYRO BUS_S t ENTRY (CLOOO3X AND/DR CEOOO4X) WITH
RELAY _LUNAR t uNTIL MALFUNCTION HAS _ ELS BAT AIB) CB CLOSED

'STAY f BEEN ISOLATED
t ! t

fALL IB, ENTER NEXT BEST PIP , i
t t DO NOT ARM PYRO BUSES t
= t UNTIL MALFUNCTION HAS f
o t bEEN ISOLATED t
t t !
f t f
i ! I

f t t

RULE NUMBERS 14-32 t , t
THROUGH 14-49 ARE t f f

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 - CSM SEQUENTIAL - CONCLUDED

R ITE_

INSTRUMENTATION REQUIREMENT_

MISSIDN RUL
14-50 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

PYRO BUS A VOLTS CDOOOSV ...... i OF 14-21
PYRO BUS B VOLTS CDOOO6V 2 N 14-21

SE_ LOGIC BUS A VOLTS COO2OOV HD L4-20

SE_ LOGIC BUS B VOLTS CDO2OEV ..... HD 14--20

APEX JET A CDO230X HD 14-29
APEX JET B CDO231X HD 14-29

DROGUE DEPLOY A CEOOO1X HD 14-30
DROGUE DEPLOY B CEOOO2X HD 14-30

PILOT CHUTE DEPLOY A CEUUU3X HD 14-31
PILOT CHUTE DtPLOY B CEOO04X HD 14-31

SLA SEP RELAY A C00123× HD 14-26

RCS/SCS ACTIVATE A CDO17OX HD

SLA SEP RELAY B CDO124X HD 14-26
RCS/SCS ACTIVATE B CDOI71X HD

C_ RCS PRESS SIG A CDOIT_X HD 14-25

CN RCS PRESS SIG B CDOI74X HD 14-25

CM-SM SEP RELAY A CDOO23X HD
C_-SF_ SEP RELAY B CDOO24X HD

CREW ABORT A COO130X HO
CREW ABORT B CDOI31X HD

EDS ABORT VOTE i CDO132X HD 14-22

EDS ABORT VOTE 2 CDOI_3X ...... HD 14-22
EDS ABORT VOTE 3 CDO134X HD 14-22

EDS ABONT A CDOI35X HD

t,IAIN CHUTE DISC A CEO321X HD
MAIN CHUTE DISC B CE0322X HD

EDS ABORT REd A BSOO_OX HD
EDS ABORT NEU B BSOOB1X HD

DOCKING PROBE TEMP CS0220T HD

CSM-LM LOCK RING CDII54X HD 13-22

SEP RELAY A
CSH-LM LOCK RING CDEI55X HD 13-22
SEP RELAY B

LH CURRENT SC2962C METER COMMON HD

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R ITEM

' GENERAL '

15-1 LAUNCH

THERE ARE NO FAILURES OF THE CSM GUIDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABORT,

15-2 EARTH ORBIT PHASE

A, IN ORDER TO CONTINUE THE MISSION PAST THE NEX1 BEST PTP, THE GUIDANCE AND CONTROL SYSTEMS
MUST P_<OVIDE SPS CRITICAL BURN CAPABILITY AND ONE _ACKUP DEORBIT METHOD ISM OR HYBRID), THE
FOLLOWING MINIMUM CAPABILITIES MUST BE AVAILABLE---

1. ATTITUDE CONTROL---DIRECI RCS AND RATE DAMPING IN EACH AXIS.

2, TVC (CRITICAL BURNS)--- ONE TVC SERVU LOOP IN EACH AXIS AND ONE TVC CONTROL

MODE(ACCELCMD EXCLUDED).

3, BACKUP DEORBIT--- AS LONG AS ENOUGH PROPELLANT IS AVAILABLE FOR AN SM
DEORBIT, THE G&C SYSTEMS MUST PROVIDE THAT CAPABILITY, IF SM DEOkdlT IS NOT

POSSIBLE DOE TO LACK OF PROPELLANT OR A SYSTEMS FAILURE, THE GGC SYSTEMS
MUST PROVIDE CAPAUILITY FOR A IIYBRID DEORBIT,

(A) SM DEORBIT RE_JUIREMENTS---

- TRANSLATION CAPABILITY
- ONE OPERATIONAL FOAl
- RATE DAMPING 1N ALL IHREE

AXES DAP OR SCS

(B| HYBRID DEORBIT REgUIREMENTS---
- ALL SM DEORBIT NE_UIREMENTS

(RATE DAMPI_:_ MuST BE SCS)

- OPERATIONAL IMU_CMC, AND
MAIN DSKY

- TWO OPERATIONAL RHC'S

B, IN ORDER TO PERFORM A NON-CRITICAL BU_N AFTER THE STORAbE TANKS ARE EMPTY, TH_ _GC SYSTEMS

AUTO, OR DIRECT ULLAGE,

C, IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASE, THE _UIDANCE AND CONTROL SYSTEMS MUST
PROVIDE SPS NUN-CRITICAL GUIDAI_CE AND CONTROL SYSTEMS BURN CAPABILITY. THE FOLLOWING
MINIMUM CAPABILITIES MUST ALSO BE AVAILABLE TO BE GO FOR TLI---

I, AITITUDE CONTROL---DIRECT RCS AND RATE DAMPING IN EACH AXIS.

2, TVC---TWO SERVU LOOPS AND BOTH G&N AND ONE SCS TVC CONTROL MODES IACCEL CMD
EXCLUDED),

3, G_N---CMC, IMU_ AND MDC DSKY FULLY OPERATIONAL AND OPTICS CAPABLE OF
ALIGNING PLATFORM,

A, DISPLAYS---ONE OPERATIONAL FDAI,

5, ATTITUDE REFERENCE---REDUNDANT ATTITUDE SOURCES ARE REQUIRED FOR ENTRY.

15-3 TRANSLUNAR COAST

IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTP, THE GUIDANC_ AND CONTROL SYSTEMS MUST
PROVIDE THE FOLLOWING MINIMUM CAPABILITIES---

A, ATTITUDE CONTROL---DIReCT RCS AND RATE DAMPING IN EACH AXIS,

B. RCS TRANSLATION---X-AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 GUIDANCE AND GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 - GUIDANCE AND CONTROL

R ITEM

15-# LOT , LUNAR ORBIT

A, LOI WILL BE Ir,IHIBITED OR LUNAR ORBIT [ERMINATED EAiRLY IF EIIHER REDUNDANT ATTITUDE CO_'_TROLo

REDUNDANT 5PS CONTROL OR r'_ON-CRITICAL SPS CAPABILITY IS LOST, IN ADDITIONp THE .FOLLOWING

MINIMUt.I CAPABILITIES MUST BE AVAILABLE BEFORE COMMITTING TU OR CONTINUING LUNAR ORBIT.

i. ATTITUDE CONTROL---DIRECT RCS AND iRATE DAMP|NL_ Ir'_EACH AXIS.

2, TVC---BOTH SERVO LOOPS AND TWO TVC CONTROL MODES (ACCV.-L CMD EXCLUDED).

3. GL,N---THE O&N MUST BE FULLY OPERATIOI_AL WITH THE. EXCEPTION UF OPTICS AND ONE
DSY-,Y •

4. I-_CSTRANSLATION---X-AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTUN.

B. IN ORDER TO PFRFORM A NON-CRITICAL BURN THI- GGC SYSTEMS MUST FIXOVIDIz THE CAPABILITY TO

I:XECUTL AN ULLAGE MANEUVER BY EITHER CMC AUTO (RCS DAP)_ SC$ AUIO_ UR DIRFCT ULLAGE.

15-5 UNDOCKEI)

THE UNDOCKED PHASE WILL BE DELETED OR TERMINATED IF THE G&C SYSTEMS CANNOT PROVIDE REDOCKING OR
LM RESCUE CAPABILITY. THE ObC SYSTEMS MUST PROVIDE DIRECT RCS_, RATE DAMPING AND TRANSLATION

CAPABILITY IN EACH AXIS FOR LINE OF SIGHT CONTROL. IN ADDIIIUN_, THE FOLLOWING MINIMUM
CAPABILITIES FOR LM RESCUE F,UST BE AVAILABLE---

OPERAFIO,'_AL 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 FOAl

DIRECT RCS

NON CRITICAL SPS BURN CAPABILITY

MISSION _EV IDATE ]ECTION GROUP PABE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION L5 - GUIDANCE AND CONTROL

ITEM

i5-6 ASCENTt DESCENT---THERE ARE NO GUIDANCE AND CONTROL SYSTEi_I FAILURES THAT AFFECI THE ASCENT OR
DESCENT PHASES,

15-7 LUNAR STAY PHASE

LUNAR STAY WILL BE TERMINATED EARLY IF REDUNDANT SPS COIxTROL CAPABILIFY IS LOSTe IN ADDITIONt
THE FOLLOWING MINIMU_ CONTROL CAPABILITIES MUST BE AVAILABLE FOK THE ACCOMPLISHMENT OF TEl,

I, ATTITUDE CONTROL - DIRECT RCS IN TWO AXES AND RATE DAHPING IN TWO AXES.

2, TVC - _OTH SERVO LOOPS AND TWO TVC CONTROL MODES (ACCEL CMD EXCLUDED),

3, G_N - THE G&N MuST BE FULLY OPERATIONAL WITH TH_ EXCEPTION UF UPIICS AND NAV
DSKY,

RuLEs 15-8 AND 15-9 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R ITEM

I SYSTEMS MANAGEMENT '

15-iO ATTITUDE COU[ROL---CSM IN ACrlVE RCS CONTROL- LM WILL NOT BE I;_ ACTIVE ATTITUDE HOLD, LM IN

ACTIVE RCS CONTROL- CSM WILL NUT BE IN ACTIVE ATTITUDE HOLD, FOR DOCKING ACTIVITIES AFTER
OPENING THE APS INTERCONNECT {BOTtl VEHICLES IN ACTIVE RCS CUNTN_L)p THE CSM MUST BE IN A ligHTER
DEADBAND THAN THE LM.

15-11 PIPA BIAS WILL BE UPDATED _HEN ACTUAL BIAS DIFFERS FROM THE VALUE IN CMC ERASABLE BY +/-,003
FTISEC2, THE FAILURE LIMIT ON THE CSM ACCELEROMETER IS +I-.164 FT/SEC2, IHE FIRST GYRO BIAS

DI_IFT wILL BE UPDATED IF THE DRIFT IS +I- I MERO 1,O15 DE_IHR), THER_AFTER_ +/- 3 MERO I+/- .0#5
DEGIHR) WILL BE THE UPDATE CRITERIA° THE FAILURE LIMIT ON THE CSM GYJ_O IS +I- 100 MERU (+I- 1,5

DEGIHR),

15-12 DELTA v COU_TER DRIFT

SHOULD THE DELTA V COUNTER DRIFI BE GREATER IHAN O.01 FT/SEC2_ THE VC SETTING WILL BE

APPROPRIATELY BIASED, SHOULD THE DRIFT BE _REA[ER THAN 0,i FT/SEC2, THE EMS WILL BE CONSIDERED
FAILED,

15-13 PAP INITIALIZATION

GIMBAL TRI,,IS---WILL BE UPDATED FOR EVERY SPS MANEUVER BASED ON FINAL TRIM POSITIONS OF THE
PREVIOUS MA_EUVER AS MONITORED ON TELEMETRY, IF THE PREVIOUS' MANEUVER WAS SCS CONTROLLED, IF THE
PREVIOUS MANEUVER WAS G&N CONTROLLED, THE CMC STO_<ED VALUES WILL BE USED, TRIMS WILL BE
REINITIALIZED FROM THE GROUND AFTER EACH VEHICLE COJ_FIGUR#]ION CHAINOE AND AFTER EACH WEIGH[
UPDATE, TRIMS MUST BE UPDAIED WHEN GROUND COMPUTED VALUES DIFFER FROI,_CMC STORED VALUES BY O,b
DEGREE,

(S_ILLM wEIL_T-:- _]LL_ UPDATED w_E_SRO_N_.OC._QMP_TE{___AJ._L)_E_I_FEER _2LL_C._._LT_D___V_t.JJ_L..S.____
1,0 PERCENT, WEIGHTS MuST BE UPDATED WHEN GROUND VALUES DIFFER FROM CMC VALUES BY 10,0 PERCENT,

RULE NUMBER5 15-14 THROUGH
15--19 RESERVED°

MISSION _EV DATE BECTION GROUP PAGE

APOLLO 14 =NL 11/1/70 _U1DANCE AND SYSTEMS
:ONTROL MANAGEMENT 15-4



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R RULE CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS
..........................................................................................................

i ,
l l i

..........................

i SPECIFIC MISSION RULES '

15-20 LOSS OF EITHER tALL 'CONTINUE MISSION ' A. REF HALF PROC---
BMAG i OR 2 ' '
IN EITHER PITCH ' ' ' G6C-I,3,4+8
OR YAW CHANNEL ' '

l , ' SCS-I,3_3A,.6
g l

, ' ' B. NO SCS AUTO TVC
l l l

, , I C. IF IN YAW CHANNEL, AFTER .OSO,
, , ' RSI IS USABLE IF REMAINING GYRO IS
, ' ' SELECTED FOR RATE. RSI MUST BE

, , ' REALIGNED IN ADDITION TO THE ABOVE,
, , ' FOR YAW FAILURE AFTER .OSG.
, i i
l ,

i l l
i l l
, , l

15-21 LOSS OF BOTtl BMAG i 'LAUNCH 'A. CONTINUE MISSION ' A. MTVL ACCEL CMD IS ONLY MODE III
AND 2 IN EITHER ' ' ' OR MODE IV SPS CONTROL MODE.
PITCH OR YAW CHANNEL' '

I |
I , I

'TLC 'B. NO-GO FOR LOI '
i , i
I i i

'DESCENT 'C, CONTINUE MISSION
I ! !
i ,

'ALL 'D. TERMINATE PHASE AND l D.1. IN LUNAR ORBIT DO UPS T_I.

'OTHERS ' ENTER NEXT BEST PTP '
' ' ' 2. IN EARTH ORbiT, LOSS OF PITCH
, , ' CHAr4NEL RESULTS IN ALL THREE DEORBIT
, , ' METHODS BEING SUBJECTED TO SINGLL
, , l FAILURES l_i THE G&N SYSTE/4. THE YAW

' ' LOSS PRECLUDES HYBRID DEORBIT AND
, , ' SUBJECTS BOTH REMAINING UEORBIT

, ' METHODS T_ SINGLE FAILURES I_ THE

, ' ' GGm SYSTE,.,
, I !

- -- , i ,

'ENTRY 'k. CONTINUE MISSION ' E. RSI AND SCS FOAl ROLL UNUSABLE
, i ' WITH YAW CHANNEL FAILURES.

, i t
, I

15-22 LOSS OF ROLL BMAG ' '
, , !

A. NUMBER ONE 'ALL 'A. CONTINUE MISSION ' A.1. MANUAL ROLL ATTITUDE CONTROL
, , ' REOUIREU IN ALL SCS MODES.
, , i

, t i 2. NO SCS FDAI ROLL. RSI vALID.
, l
! i

B, NUMBER TwO 'ALL 'B. CONTINUE MISSION ' B.1. USE OF ATT III4ATE 2 AND LIM
, t ' CYCLE MAY PROVIDE RATE DAMPED
, , ' ATTITUDE HOLD WHEN RCS DAP IS NOT
l , ' USED. OYRO PACKAGE 2 MUST BE
, , ' POWERED DOWN TO EFFECT ATTITUDE HOLD
, i i IF FAILURE IS HARDOVER.

' ' ' 2. SELECTION OF RATE i WILL PROVIDE
t , ' BOTH RSI AND SCS FDAI ROLL FOR
i i ' ENTRY. RSI MUST BE REALIGNED FOR
, , ' ROLL FAILURE AFTER .OSG.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 1111170 GUIDANCE AND SCS
CONTROL 15-5
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MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R RULE CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS
........................... . ............................. ............................ ......................

! I I
l ! =

15-23 LOSS OF BOTH ROLL 'LAUNCH' 'A. CONTINUE MISSION t
BMAGIS = , =

IEO , f
l I

' 'B,Ie NO GO FOR TLI '
I # !

= ' 2, ENTER NEXT BEST '
I I PTP IF SH DEORBIT '
' ' NOT AVAILABLE '
l , I

=TLC 'C, NO-GO FOR LOI ' C, NO $C5 FOAl ROLL OR RSI
, ' ' AVAILABLE FOR ENTRY.

tALL 'D, CONTINUE MISSION '
'OTHERS '
= l l
l l
I !

15--24 LOSS OF EITHER TVC ' ' = - MAINTAIN 20 LBS/QUAD/AXIS FOR
SERVO LOOP IN ' ' ' HARDOVER RECOVERY FOR uNDOCKED AND
EITHER PITCH OR YAW ' o i _.. LBS/QUAD/ AXIS FOR HARDOVER
AXIS , , ' RECOVERY FOR DOCKED SPS MANEUVERS,

, ! t

'LAUNCH/ =A. CONTINUE ALTERNATE EO =
lEO t MISSION =
' ' SELECT i OR 2 ON TVC '
' ' GIMBAL DRIVE SWITCH '
' ' IN APPROPRIATE AXIS '
l l I

'TLC 'B, NO-GO FOR LOI '
! l l

'DESCENT 'C, CONTINUE MISSION
I , l

'ALL 'D, TERMINATE PHASE AND ' D, IN LUNAR ORBIT DO DPS TEl.
=OTHERS * ENTER NEXT BEST PTP '
l , !
, ! I

! l =

Z5_25 LOSS OF BOTH TVC 'LAUNCH =A. CONTINUE MISSION = All, REF HALF PROC GGC-it GGN'#t

SERVO LOOPS ' ' = 5CS-AI
, , =

' ' = 2, NO MODE Ill OR IV CAPABILITY,
' ' _ LIMITED LANDING POINT CONTROL IN

! o I MODE III OR IV WITH SM-RCS_
i t i

'EO 'B, ENTER NEXT BEST PTP o
= i i

= t RC5 DEORBIT =
! I l

'TLC 'C, NO-GO FOR LOI _ =
l I l
l o l

°DESCENT 'D. CONTINUE MISSION I
l I l
l t l

tALL IE, TERMINATE PHASE AND t E, IN LUNAR ORBIT DO DPS TEl,
'OTHERS ' ENTER NEXT BEST PTP '
I ! !
i i
I l I
l I I

15-26 LOSS OF PROPORTIONAL = I
CONTROL FROM--- = o i

! ! t

A, EITHER RHC tALL °A, CONTINUE MISSION I
I o uSE REMAINING RHC o

B, BOTH R'HC'S 'ALL 'B, CONTINUE MISSION ' B, NO MTVC RATE OR MTVC ACCEL CMD
o , i USE DIRECT RC5 OR ' CAPABILITY
, I ACCEL CMD FOR MANUAL =
I o MANEUVERS =

MISSION REV DATE SECTION GROUP PAGE

APOLLO Z4 FNL II/Z/7O GUIDANCE AND SOS
CONTROL 15-6
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MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

IRULE CONDITION/MALFUNCTION I PHASE o RULING I CUES/NOTES/COMMENTSR
I

i ! !
i t• !

! ! t

15-27 LOSS OF DIRECT t l t • REF MALF PROC _C5 5RCS CONTROL FROM--- t i i
i i !

A. EITHER RHC_ ANY *ALL =A. CONTINUE MISSION I
OR ALL AXES e I i

! ! i

B, BOTH RHCIS9 SAME eLAUNCH OB,i, CONTINUE MISSION i
AXIS i I I

I i 1

IDESCEN T I 2. CONTINUE MISSION I
i I I

OLUNA R t 3. CONTINUE MISSION t
ISTAY I *
o ! !

! ! !

1ALL ' 4e TERMINATE PHASE AND I B.#. FAILURE VIOLATES DIRECT RCS
tOTHERS i ENTER NEXT BEST PTP i REQUIREMENT*
! t I

C. BOTH RHCISt TWO ILUNAR tC, TERMINATE PHASE AND g
AXES ISTAY I ENTER NEXT BEST PTP.

i I i
I I I

i I I

15"28 COMPLETE LOSS OF g I g • REF HALF PROC SCS Z
AUTO ATTITUDE g I *
CONTROL IN PITCH t I g SUSPECTED FAILURE WOULD BE AuTO
AND YAW CHANNELS. o I g INHIBIT CIRCUITRY.

g o !

A, CONTROL IS IALL *A. CONTINUE MISSION g
REGAINED BY I i AFTER 5M JETTISON EMS i
OPENING EHS CBgS g I MAY BE REENABLED o

o t WITHOUT LOSS OF AUTO f
g o RCS
g g I

B. CONTROL IS gALL IB. CONTINUE MISSION I B. NO $C5 ATTITUDE CONTROL
REGAINED BY g t i
PLACING S/C I _ I
CONTROL SWITCH TO g t t
CMC, g _

i i i

C, CONTROL IS NOT ODESCENT tC.E, CONTINUE MISSION g

REGAINED t , !
t i i

OALL o 2, TERMINATE PHASE AND t C.2. FAILURE VIOLATES RATE DAMPING
tOTHERS o ENTER NEXT BEST PTP t REQUIREMENTS.
i I USE DIRECT ULLAGE AND J
t i DIRECT RCS. t
i i i
l i !

15-29 LOSS OF FLIGHT g o o . REF HALF PROC G&C-lt2•3*4P_+6
DIRECTOR ATTITUDE i * g
INDICATORS g I t

g I I

A, ONE OALL tA. CONTINUE MISSION I
g I I

B, BOTH gLAUNCH tB,Z. CONTINUE MISSION I
g t g

_TLC ' 2, NO-GO FOR LOI g
t I i

_DESCENT _ 3• CONTINUE MISSION g
t I I

_LuNAR _ 4, CONTINUE MISSION

_$TAY _
i ! !

_ALL _ 5, TERMINATE PHASE AND _ 5_ IN LUNAR ORBIT_ DO DP_ TEl,
gOTHERS g ENTER NEXT BEST PTP g
I I I

MISSION REV DATE SECTION GROUP PAGE

APOLLO _ _NL Z1/Z/70 GUIDANCE AND SCS
CONTROL Z5-7



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R ROLE 'CONDITION/MALFUNCTION _ PHASE ' RULING i CuE.S/NOTeS/COMMENTS
..........................................................................................................

! ! i
l ! !
f ,

I5-30 LOSS OF ACI PHASE A ' ' ' - LOSS OF ACE PHASE A RESULTS IN Tile
' ' ' LOSS OF---
i ! i

' ' ' A, I_EDUdDANT SERVO LOOP POWER,

. , t BO[H SERVU LOOPS MUSI BE POWEI<ED BY
' ' ' THE SA,"_EBUS.
! I I

' ' ' B. PROPORTIONAL ATTITUDE CONTROL

' ' ' FROM BO]H RHCtS. ALL PROPORTIONAL
' ' ' CONTROL FI'_OMRNC I_Oo i.
I , t

' ' ' C. FDAI NO. l
l , l

' ' ' D. GYRO ,ASSEMBLY NO. i

' ' ' E. SCS IUTAL AIFITUD_ ERI'<OM
! I !

' ' ' F. SCS TOTAL ATIITUDE

' ' ' G. SCS AUTO IVC CAPABILITY

' ' ' H. SC_, I,ilr_INUMIMPULSE CAPABILITY

' ' ' I, SCS ATTITUDE CONTROL RATE
' ' ' DAMPING
, I i

' ' ' J, GPI Pt-Y DRIVE NO. I,
i l l

' ' ' . IN {-ARTtl ORBIT, LOSS OF ACl
' ' ' PRECLUDES HYBRID DEORBIT AND
' ' ' SUBJECTS BOTH REMAINING DEORBI T

' ' ' METHODS TO A SINGLE FAILURE (AC2
' ' ' PHASE A )
! , !
! ! !

'LAUNCH 'A. CONTINUE MISSION
$ ,

'TLC 'B,. NO-GO FOR LOI '
! i l

'DESCENT 'C. CONTI;_UE MISSION
l , !

'ALL 'D. TER_,II_',_ATEPHASE AhlD ' D. IN LUi,,ARURBIT DO DPS TEl.

'OTHERS o ENTER NEXT BEST PTP '
! i o
t , i
! !

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/i/70 GUIDANCE AND SCS
CONTROL 15-_



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R tRUCE tCONDITION/MALFUNCTION° PHASE o RULING o CUES/NOTES/COMMENTS

i * i
, i !

15-31 LOSS OF AC2 PHASE A ' ' w _ LOSS OF AC2 PHASE A RESULTS LN THE
, o ' LOSS OF---
i * i

' * * A° REDUNDANT 5ERVO LOOP POWER
i i i

o * m B° ALL PI_OPORTIONAL CONTROL

• _ ' C, FDAI NO. 2
! i !

o , o D, GYRO ASSEHbLY NO, 2
I , !

' ' ' E. SCS PITCH AND YAW TOTAL ALTITUDE
! i !

I _ _ F, ALL SCS TV_ CAPABILITY _AUTOt
t o t RATE AND ACCEL CMD)
• ! !

' ' ' G* RSI
l o i

o , ' H. GPI P&Y DRIVE NO° 2
• l *

' ' ' ° IN EARTH ORBIT, LOSS OF AC2

• ' ' RESULTb IN ALL [HREE DEORBIT METHODS
' ' ' BEING SUBJECTED TO A SINGLE FAILURE

• * ' {ACI PHASb A).
o i o

ILAUNCH BA, CONTINUE MISSION o
o ! *

'TLC 'B. NO-GO FOR LOI *
i , i

• DESCENT 'C. CONTINUE MISSION
• i !

°ALL 'D° TERMINATE PHASE AND o D. IN LUnNAR ORBIT DO DPS TEl.
'OTHERS ' ENTER NEXT BEST PTP '
, ! o
o ,

! , !

o ! i

15-32 LOSS OF ORBIT RATE *ALL *CONTINUE MISSIOI_ ' REF MALF PROC GGC-4+5
DISPLAY {ORDEAL) o t
EARTH AND LUNAR o , I

i ! i

l ! i

i * i

15-33 LOSS OF ENTRY *ALL *CONTINUE MISSION ' REF HALF PROC EMS-I

MONITOR SYSTEM o ,
! ! t
• t !
! 1 !
• I !

15-3_ GROUND AT *ALL *CONTINUE MISSION- ' • REF HALF PROC G_C-I
EITHER SPS SOL * *OPEN SPS PILOT o
DRIVER OUTPUT * 'VALVE CB'S '
AND UNABLE TO REMOVE* o o

o t i
! o *

• g !
• o !
i * !

o t i

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 =NL 11/I/70 GUIDANCE AND SCS
CONTROL 15-9



NASA Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R RULE CONDITION/MALFUNCTION t PHASE t RULING o CUES/NOTES/COMMENTS

t ! !
! ! €
i ! i

15-35 LOSS OF TRANSLATION ILAUNCH IA. CONTINUE MISSION o
HAND CONTROLLER I I i

! i !

°EARTH IB. ENTER NEXT BEST PTP I B. VIOLATES BOTH 5M AND HYBRID

IORBI T , t DEORBIT MINIMUM REQUIREMENTS.

OTLC °C, CONTINUE MISSION t
! ! I

_LO OD. NO-GO FOR UNDOCKING o VIOLATES LM RESCUE MINIMUM
I _ t'REQUIREMENTS,
! I !

IDOl =E, NO GO FOR DOIo o
t t CIRC AND PDI i
! t !

IUNDOCKED IF. DOCK i
! i !

tALL tG, CONTINUE MISSION I
|OTHERS t t
! I I
I t !
I t I
t t I

RULE NUMBERS 15-35 i t I
THROUGH _5-49 ARE t o t

RESERVED. I t t

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 GUIDANCE AND SCS
CONTROL i_-10



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R RULE CONDITION/MALFUNCTION t PHASE I RULING t CUES/NOTES/COMMENTS

t l l
! I l

I t l

15-50 LOSS OF COMMAND t t t , REF MALF PROC GGN-5

MODULE COMPUTER t t t
I l l

tLAUNCH tA, CONTINUE MISSION t
! ! !

IEO tB. CONTINUE ALTERNATE EO t B, VIOLATES HYBRID DEORBIT MINIMUM
, t MISSION t REQUIREMENTS

t t IF BOTH SPS AND SM t
t t DEORBIT CAPABILITY t
t t AVAILABLE t
t t t

tTLC tC, NO-GO FOR LOt t
t I t

tLO tD, ENTER NEXT BEST PTP t
t ! o

tUNDOCKED rE, DOCK t E, VIOLATES LH RESCUE MINIMUM
, t ' REQUIREMENTS

IDESCENT IF, CONTINUE MISSION t
t o t G, USE LM FOR COMMB/U
=POST DOCK=G° RETAIN LM ASCENT t
' ' ' I. IN LUNAR ORBIT DO DPS TEl.

=ENTRY tH, PERFORM BACKUP ENTRY t
t l t

I I l

tALL tl, TERMINATE PHASE AND t

=OTHERS I ENTER NEXT BEST PTP '
t t t

15-51 LOSS OF DSKY t t t , REF MALF PROC GGC 5
1 I =

A, EITHER MDC OR LEBtALL IA, CONTINUE MISSION i
DSKY t I J

= I t

B, BOTH MDC AND LEB IEO _B.1, CONTINUE ALTERNATE _ B,1, VIOLATES HYBRID DEORBIT
DSKY t = EO MISSION J MINIMUM REQUIREMENTS

I = IF BOTH SPS AND SM I
I = DEORBIT CAPABILITY =

I = AVAILABLE I
I I I

tTL C t 2, NO-GO FOR LOt I
t = I

=LO 1 3, ENTER NEXT BEST PTP I
i I , . !

IUNDOCKED I 4* DOCK t _. VIOLATES LM RESCUE MINIMUM
=DESCENT I 5, CONTINUE MISSION = REQUIREMENTS

l, I[' =
i ! t
t = =

=POST DOCK ° 61 RETAIN LM ASCENT o bo USE LM FOR COMMB/U
I ! =

IENTR Y i 7o PERFORM BACKUP ENTRY = 8. IN LUNAR ORBIT DO DPS TEI,
! i !

tALL = 8, TERMINATE PHASE
=OTHERS t AND ENTER NEXT BEST t
t = PTP t
I = I

MISSION IEV DATE SECTION GROUP PAGE

APOLLO 14 _NL 11/1/70 GUIDANCE AND GGN
CONTROL 15-11
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MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R RULE COf.IDIT lO_,/MALFUNC T ION I PHASE J RULING ' CUESINOTES/COMMENTS
..........................................................................................................

i i i
I I i

i ! i
15-52 LOSS OF INEI_TIAL ' ' t • I<EF MALF PROC GL-N-6

SUBSYSTEM , t

! I t

tLAUNCH 'A. CONTINUE MISSION ,
t ! i

'EO 'B. CONTINUE ALTERNATE FO ' B. VIOLATES HYBRID DLORBIT MINIMUM
' * ,_,ISSION ' N EL_UIREMEr_TS
' ' IF BOTH SPS AND SN '
, i DEORBIT CAPABILITY '
' ' AVAILABLE '
t ! t

_TLC 'C. NO-GO FOR LOI

'LO 'D, ENTER NEXT t_EST PTP '
i i t

'UNDOCKED 'E. DOCK ' E• VIOLAIES LM RESCUE REQUIREMENTS
! I I
t ! i

' ' ' G. USE LM G+N TO MONITOR BURNS

'OESCE,_T 'F. CONTINUE MISSION

'POST DOCKIG. RETAIN LM ASCENT o
t t I

IENTRY 'H. PERFORM BACKUP ENTRY '
t i i

IALL 'I, TERMINATE PHASE AND t I,i, VIOLATES LM RESCUE MINIMUM
'OTHERS i ENTER NEXT BEST PTP t RF.L_UIREMF_NTS
t t !

' ' ' _. IN LUNAR ORBIT DO DPS TEli i !

! i I

t i i
t i i

t i i
! ! I

15-53 LOSS OF OPTICS i , • I_F_FMALF PROC G&N-5
SUBSYSTEM l t

I I i

ILAUNCH 'A• CONTI,_UE rzlSSlON
! I t

'EO 'I_. COi_TI:,_U__ ALI,_gNAT __ '

i J EO MISSION
t e

I _USE BACKUP ALIGNMENT
_PROCEDURE (COA$)

i i !

_TL(_ _C, _IO-GO FOR LOI

_ALL _CONT INUE MISSION
OTHERS '

i i i

_ISSION EV )ATE E_TION GROUP PAGE

_POLLO _ N_ L_/l/70 JIDANCE AND G_N
DNTROL _5-12
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MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R _UL_ CONDITION/MALFUNCTION i PHASE e RULING o CUES/NOTES/COMMENTS

i ! t
t ! i

I t !

15-54 LOSS OF OPTICS I t * REF MALF PROC G&C-E
SYBSYSTEM COUPLING I o *
DATA UNIT DIGITAL i * * CONSTITUTES LOSS OF TVC DAP

TO ANALOG = = I
CONVERTER * * I

• I I

ILAUNCH IAo CONTINUE MISSION *

IEO °B, CONTINUE ALTERNATE *
• I EO MISSION I

I tIF BOTH SPS AND SM i
! IOEORBI T o

• *CAPABILITY AVAILABLE I

ITLC eC, NO-GO FOR LQI i
t t *

JLO *Do ENTER NEXT BEST PTP t
I l t

• UNDOCKED °Eo DOCK i

IDESCENT *Fo CONTINUE MISSION 0

• ALL *Go TERMINATE PHASE AND *
IOTHERS * NEXT BEST PTP *
• e t

| , i
e l *

RULE NUMBERS 15-55 J I *
THROUGH 15-59 ARE = = =
RESERVED, i * *

MISSION REV DATE SECTION GROUP PAGE

- APOLLO 14 FNL 11/1/70 GUIDANCE AND G&N
CONTROL 15-13



NASA Manned Spacecraft Center

MISSION RULES
SECTION 15 - GUIDANCE AND CONTROL - CONCLUDED

R ITEM

INSTRUMENTATION REQUIREMENTS

15-60 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATbGORY MI,_SION RULE
REFERIaNCE

CMC DIGITAL DATA CGOOOIV - - MANDATORY 1_=50

SPS SOL DRIVER i CH3604X EMS-SPS-ON SEPARATE HIGHLY DESIRABLE 15-_4
SPS SOL DRIVER 2 CH3605X EMS-SPS-ON SEPARATE HIGHLY DESIRABLE L5--34

PITCH GIMBAL POS i & 2 CH3517H GPI COMMON L OF 2 MANDATORY 15-24/25
-OB/HD-PCM

YAW GIMBAL POS 1 &' 2 CH3518H GPI COMMON I OF 2 MANDATORY 15-24/25
-OB/HD-PCM

TM BIAS 2e5 VDC CGllZOV - HIGHLY DESIRABLE 15-52/53/b4
PIPA TEMP CG2_OOT - - HIGHLY DESIRABLE 15-52
IMU HTR +28 VDC CH1513X - HIGHLY DESIRABLE 15-52
CMC OPERATE +28 VDC CG1523X - HIGHLY DESIRABLE 15-50
OPTX OPERATE +28 VAC CG1533X - HIGHLY DESIRABLE 15-54

IG 1X RSVR OUT SIN CG2112V FDAI COMMON HIGHLY DESIRABLE 15-52
IG 1X RSVR OUT COS CG2113V FDAI COMMON HIGHLY DESIRABLE 15-52
MG iX RSVR OUT SIN CG2_,#2V FDAI COMMON HIGHLY DESIRABLE 15-52
MG iX RSVR OUT COS CG214_V FDAI COMMON HIGHLY DESIRABLE 1D-52
OG 1X RSVR OUT SIN CG2172V FDAI COMMON HIGHLY DESIRABLE lb-52
OG 1X RSVR OUT COS CG2173V FDAI COMMUN HIGHLY DESIRABLE 15-52

SHAFT CDU DAC OUT CG372ZV - HIGHLY DESIRABLE 15-54
TRUNNION CDU DAC OUT CG3722V - HIGHLY DESIRABLE 15-54

CMC WARNING CGSO4OX CGW COMMON HIGHLY DESIRABLE 15-50

PITCH ATT ERROR CH35OOH FDAI COMMON HIGHLY DESIRABLE 15-20/21/22/23
YAW ATT ERROR CH35OlH FDAI COMMON HIGHLY DESIRABLE ].5-20/21/22/2_
ROLL ATT ERROR CH3502H FDAI COMMON HIGHLY DESIRABLE 15-20/21/22/23

SCS PITCH BODY RATE CH3503R FDAI COMMON HIGHLY DESIRABLE 15-20/21/22/23
SCS YAW BODY RATE CH3504R FDAI COMMON HIGHLY DESIRABLE 15-20/21/22/2_
S_.S ROLL BODY RATE CH3505R FDAI COMMON HIGHLY DESIRABLE _5-zO/2L/Z2/Z3
SCS TVC PITCH AUTO CMD CH3582V - - HIGHLY DESIRABLE 15-24/25
SC8 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 5t RATE 5 CH3592X - - HIGHLY DESIRABLE 15-20/21/22/23
FDAI ERROR 501],5, CH3593X - - HIGHLY DESIRABLE 15-20121122/Z_
RATE 50/10
PITCH DIFF CLUTCH CUR CH3666C - - HIGHLY DESIRABLE 15-24/25
YAW DIFF CLUTCH CUR CH3667C - - H|GHLY DESIRABLE 15-24/25

MISSION REV DATE, SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 16 - CSM 5PS

R ITEM

o GENERAL t

16ml Ae CATEGORIES OF FAILURES---

FAILURES AFFECTING THE SPS FAIL INTO ONE OF THREE CATEGORIES---

i, "FAILURES WHICH CAUSE THE SPS TO BE UNSAFE-- THESE FAILURES RESULT IN MISSION
TERMINATION ASAP=

2, 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
SPS,

3, FAILURES SUCH THAT CONTINUED OPERATION WILL RESULT IN SUBSEQUENT
DEGRADATION-- THESE FAILURES ALLOW PERFORMANCE OF CRITICAL BURNS ONLY,

B= ULLAGE REQUIREMENTS--- SUBSEQUENT TO THE DEPLETION OF STORAGE TANK PROPELLANTS AN ULLAGE
MANEUVER WILL NORMALLY BE PERFORMED PRIOR TO ANY BURNP HOWEVER_ INABILITY TO PERFORM AN

ULLAGE WILL NOT PRECLUDE A CRITICAL BURNI

C* PREMATURE TERMINATION OF BURNS--- CRITICAL BURNS WILL NOT BE TERMINATED BECAUSE OF
ANOMALIES, NON-CRITICAL BURNS WILL BE TERMINATED UNDER VARIOUS CONDITIONS AS SPECIFIED IN
RULE 3-31 AND THE SPECIFIC RULES OF THIS SECTION,

16-2 LAUNCH PHASE

THERE ARE NO SPS FAILURES WHICH REQUIRE A LAUNCH ABORT,

16-3 RESERVED

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 16 - CSM SPS

R ITEM

1B-_ EARTH ORBIT PHASE

A, CRITICAL BURNS IN THIS PHASE ARE MODE IV, APOGEE KICK AND DEORBIT= IF THE SPS IS INCAPABLE

OF PERFORMING CRITICAL BURNSt THE MISSION WILL BE TERMINATED BY ENTRY INTO THE NEXT BEST
PTP USING SMRCS OR HYBRID TECHNIQUES,

6, IF THE SPS IS INCAPABLE OF PERFORMING NON-CRITICAL BuRNS_ TLI WILL BE INHIBITED AND A

SUITABLE EARTH ORBIT ALTERNATE MISSION WILL BE IMPLEMENTED. THE SP5 HAY BE uSED FOR DEORBIT
ONLY,

C, IN ORDER TO PROVIDE THE TOTAL CAPABILITY TO DEORBIT FROM ANY POINT IN THIS PHASE9 THE LM

DPS AND LM RCS MAY BE USED FOR ORBIT SHAPING,

16-5 TRANSLUNAR COAST PHASE

A, CRITICAL BURNS IN THIS PHASE ARE TIME ¢RITICAL ABORTSt BURNS TO ASSURE FREE RETURN DR BURNS

TO AVOID LUNAR OR LAND IMPACT, HOV!EVER_ ONCE INITIATED WITH THE SPSo THESE BURNS ARE
CONSIDERED NON-CRITICAL BECAUSE SUFFICIENT TIME 15 AVAILABLE FOR ANALYSIS AND POSSIBLE
CORRECTIVE ACTION,

B, IF THE SPS IS INCAPABLE OF PERFORMING NON-CRITICAL MANEUVERSt FURTHER NON-CRITICAL BURNS
AND LOI WILL BE INHIBITED.

C, CERTAIN ABORT BURNS_ BURNS TO ASSURE FREE RETURN OR BURNS TO AVOID LUNAR OR LAND IMPACT MAY
USE THE LM DPS AND LM RCS_

MISSION _EV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MiSSiON RULES

SECTION 16 - CSM SPS

R ITEHI

16-6 LUNAR ORBIT PHASE

A= TEI IS THE ONLY CRITICAL BURN IN THIS PHASE=

B, IF THE SPS IS INCAPABLE OF PERFORMING NON-CRITICAL BURNSt FURTHER NON-CRITICAL BURNS WILL
BE INHIBITED,

C, LM DPS MAY BE USED FOR TEl IF THE CAPABILITY EXISTS,

16-7' DESCENT PHASE

THE LM POWERED DESCENT WILL BE ABORTED FOR SPS PROPELLANT LEAKS,

16-8 UNDOCKED AND LUNAR STAY PHASES

A, THE LUNAR ORBIT PLANE CHANGE IS A CRITICAL BURN IF OUTSIDE TOTAL LH CAPABILITY,

B, THESE PHASES WILL BE TERMINATED FOR CONFIRMED LOSS OF SPS REDUNDANCY,

C= LUNAR STAY WILL BE ABORTED AT T1 ONLY FOR SPS PROPELLANT LEAKS,

16-9 ASCENT PHASE

LM RESCUE BURNS MAY BE REQUIREDt AND THEY ARE CRITICALo

16-10 TRANSEARTH COAST PHASE

CRITICAL BURNS IN THIS PHASE ARE MIDCOURSE coRREGT|ONS TO ATTAIN THE PROPER ENTRY CORRIDOR WHICH
ARE oUTSIDE SM-RC$ CAPABILITY, HOWEVERt ONCE INITIATEDt THESE BURNS ARE CONSIDERED NON-CRITICAL
BECAUSE SUFFICIENT TIME I$ THEN AVAILABLE FOR ANALYSIS AND POSSIBLE CORRECTIVE ACTION,

6-11 THERE ARE NO SPS FAILURES REQUIRING RETENTION OF THE

LM ASCENT STAGE,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 16 - CSM SPS

R ITEM

0 SYSTEMS MANAGEMENT '

16-12 PROPELLANT GAGING

A, FOR BURNS LESS THAN 25 SECONDS DURATION---

i* PRIME METHOD .... IMU DELTA V OBTAINED

2, BACKUP METHODI---FLOW RATE X BURNTIME

B, FOR BURNS GREATER THAN 25 SECONDS DURATION---

i* PRIME METHOD .... IMU DELTA V OBTAINED

2. BACKUP METHOD .... ONBOARD GAGING SYSTEM

16o13 THE PU VALVE WILL BE USED TO MAINTAIN THE UNBALANCE READING---

Ao PRIOR TO CROSSOVER---AT THE STABLE VALUE OCCuRING APPROXIMATELY 25 _EC AFTER LOT IGNITION=

B, AFTER CROSSOVER--- AT APPROXIMATELY ZERO UNBALANCE*

16-1_ DUAL BANK VS SINGLE BANK OPERATION

THE SPS WILL ALWAYS BE STARTED USING A SINGLE BANK, HOWEVER9 THE OTHER BANK WILL BE OPENED 2 TO
5 SECONDS AFTER IGNITION FOR BURNS PLANNED TO BE LONGER THAN 6 SECONDS, THE FIRST BuRN WILL BE
STARTED ON BANK A=

16-1_ PROPELLANT MANAGEMENT

A, THE SPS PROPELLANT REDLINE PRE LOI TO PROVIDE CAPABILITY FOR Lelt TEl (NORMAL RETURN) AND

TEMC {3 SIGMA SCS CUTOFF ON TEl) IS 91 PERCENT INDICATED PROPELLANT REMAINING,

B, THE SP_ PROPELLANT REDLINE PREUNDOCKING TO PROVIDE CAPABILITY FOR CIRCo LM RESCUEr LOPC it
TEl (5LOW RETURN) AND TEMC (3 SIGMA SCS CUTOFF ON TEl) Is 21,5 PERCENT INDICATED PROPELLANT
REMAINING*

16-_ PROPELLANT FEEDLINE TEMPERATURE MANAGEMENT

SPS LINE HEATERS WILL BE MANUALLY CYCLED TO MAINTAIN FEEDLINE TEMPERATURES BETWEEN 45 DEG. F AND
75 DEG* F* AND ENGINE VALVE TEMPERATURE ABOVE 45 DEG, F*

16-I" ULLAGE MANAGEMENT
IN GENERAL_ SPS BURNS REQUIRING ULLAGE WILL BE PRECEDED BY A TWO JET ULLAGE,

RULE NUMBERS 18-1B THROUGH
16-19 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION _6 - CSM SPS

R RULE CONDITION/MALFUNCTION ° PHASE o RULING o CUES/NOTES/COMMENTS

o t i

I f I
I I t

' SPECIFIC MISSION RULES o

t I I

Z6-20 SUSTAINED PRESSURE t i i , HALF PROC--- SP5 LB
DECAY IN EITHER THE o o t
FUEL OR OXIDIZER o t o

TANK (COULD BE I o
HELIUM OR FUEL OR ' t
OXIDIZER) OLAUNCH oCONTINUE MISSION t • MANUAL PRESSURIZATION OF THE

, o * TANKS SHOULD BE CONSIDERED PRIOR TO
, t t ANY REQUIRED 5PS BURN•

'PLAN RCS DEORBIT AT t

°NEXT BEST PTP o
I ! I

o _IF LAND IMPACT 18 t

t °IMMINENT AFTER ABORTING o
t °REPRESS MANUALLY AND o
o IPERFORM BURN TO AVOID I
i ILAND • I
I i I

IEO tENTER NEXT BEST PTP o
' °RC5 DEORBIT o
i !
tTLC 'NO-GO FOR LOI o
o °INHIBIT NON-CRITICAL $P$ '

o 'BURN5 o

'LO 'PLAN TEl ASAP/NO GO DOI '
o aUBE LM DP$ IF CAPABILITY ,
a 'EXISTS

aUNDOCKED 'DOCK ASAP * DO NOT STAGE LM
I I e

• DESCENT 'ABORT
! I I

°LUNAR •RETURN TO CSM ASAP o
OSTAY o g
! ! e

°TEC °CONTINUE MISSION o
t °INHIBIT NON-CRITICAL o

I 'BURNS
i 0 t

A* DURING °ALL _A* TERMINATE BURN o
NON-CRITICAL BURN ° o o

! i t

B• DURING CRITICAL IALL qB• CONTINUE BURN l
BURN o o o

I t I
, ! i
! I I
I ! I
I I !

16-2] LOSS OF ONE GN2 TANKIALL '1• VERIFY OPERATION t • HALF PROC--- SP8 9
PRESSURE (LES_ THAN ' o OF SUSPECTED TANK o
400 PSIA) o t BY ACTIVATING IT '

' ' AFTER STARTING ON o • TRANSDUCER INDICATION CANNOT BE
i o GOOD BANK• o VERIFIED WITHOUT ENGINE OPERATION*
e o I

' '2= IF LOSS CONFIRMED '
i ' BY ENGINE OPERATION I
o t REF MR16-22• o

MISSION REV DATE SECTION GRUUP PAGE
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MISSION RULES
SECTION t8 - CSM SPS

R _ULE CONDITION/MALFUNCTION= PHASE t RULING t CuES/NOTES/COMMENTS

t i !
! I I

,6"22 LOSS OF ONE BANK OF I I _ MALF PROC SPS-9
BALL VALVES t I m

ILAUNCH/ IA• N/A I
'EO t i
i ! I

°TLC 'B• NO-GO FOR LOI/DOI I
! I !

'LO 'C, ENTER NEXT BEST PTP '
* I USE LM OPS IF I
I o AVAILABLE +
I I t

IUNDOCKEO/tD* N/A t
tDESCENT , i
JLUNAR IE• ENTER NEXT BEST PTP I
1STAY I I
! I i
I ! I
I I I
i i I

1b-23 LOSS OF BOTH GN2 ILAUNCH tA, CONTINUE MISSION t • NALF PROC--- SPS 9
TANK PRESSURES t I e
{LESS THAN 400 PSIA}' f I

'EO IB* ENTER NEXT BEST PTP ' , TRANSDUCER INDICATION CANNOT BE
, o ' VERIFIED WITHOUT ENGINE OPERATION•

= i RCS DEORBIT J
I i I

ITLC tC• NO-GO FOR LOI/DOI I
0 I i

ILO ID• PLAN TEI ASAP WITH LM
I o DPS o
I 1 o

'UNDOCKED JE• DOCK ASAP t E* DO NOT STAGE LM
e ! I

tDESCENT IF• CONTINUE MISSION i
I ! i

tLUNAR JG, RETURN TU CSM ASAP '
ISTAY o !
'TEC iN, CONTINUE MISSION
i ! !

i I i
I I I

! I I
i i I

16-2_ FUEL FEEDLINE AND/OR I l t , MALF PROC--- SPS 11
OXIDIZER FEEDLINE _ t o
TEMP LESS THAN #0 t t I LIMITATION FOR CRITICAL BURNS IS 2_
DEG F* AND UNABLE TOI I I DEG F,
INCREASE• o t *

I ! I

°LAUNCH IA. CONTINUE MISSION I
i i i

IEO IB° ENTER NEXT BEST PTP I
i e i

' ' RCS DEORBIT '
I i i

tTLC =Co NO-GO FOR LOIIDOI o

ILO 'D, PLAN'TEI ASAP t

_ wITH _M DPSi i i

IUNDOCKED 'E* DOCK ASAP t
l t t

tDESCENT tFo CONTINUE MISSION i Fo DO NOT STAGE LM
_LUNAR tGo RETURN TO CSM ASAP t
ISTAY i +
t t o

_TEC _Ho CONTINUE MISSION t
t I t
! I i
! ! i
i i i
I I !
I ! t

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL 1_/_/7_ CSM SPS SPECIFIC
_6-6



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 16 - CSM SPS

R IRULE I¢ONDITION/MALFUNCTIDN° PHASE i RULING t CUES/NOTES/COMMENTS

I ! !

16-25 ENGINE FLANGE TEMP I t !
GOES HIGHER THAN I I !
480 OEG F DURING AN t o !

5PS BURN* , i t
o ! !

ILAUNCH °NOT APPLICABLE !
t t !

lEO tENTER NEXT BEST PTP o
o ! o

o °RCS DEORBIT o
l ! I

tTLC °NO GO FOR LOI/DOI/PDI '
! l l

OLD !ENTER NEXT BEST PTPo USE !

o °DPS IF AVAILABLE* o
o i o

A* DURING !ALL °A, TERMINATE BURN !
NON-CRITICAL BURN ! ! INHIBIT FURTHER !

o o NON-CRItICAL BURNS i
o l !

B, DURING CRITICAL IALL °B, CONTINUE BURN o
BuRN ! ! INHIBIT FURTHER !

J o NON-CRITICAL BURNS o
! ! o

! l !
o e !
o ! o

! o l

16-26 THRUST CHAMBER * * ! , MALF PROC--- SPS 6
PRESSURE LESS THAN * ! o
70 PSI CONFIRMED BY * a !
OTHER ! * !
INSTRUMENTATION * * *

• LAUNCH *NOT APPLICABLE ! , CONFIRMING INSTRUHENTATION
' * * INCLUDES ONBOARD PC METER! CREW!
lEO *ENTER NEXT BEST PTP - ! DEGRADED THRUST! FU AND OX INTERFACE
' *RCS DEORBIT ! PRESSURES! F/O VALVE POSITIONS* FU
! * ! AND OX TANK PRESSURES*
•TLC °NO GO FOR LOI/DOI/POI *
t ! *

•LO 'ENTER NEXT BESI PTP, !
! !USE LM OPS IF AVAILA_Lh !
! ! !

A* DURING ! *A* TERMINATE BURN !
NON-CRITICAL BURN ! * INHIBIT FURTHER o

' ! NON-CRITICAL BURNS '
l * !

B, DURING CRITICAL ' *B* CONTINUE BURN '
BURN ' ' INHIBIT FURTHER '

' ' NON-CRITICAL BURNS '
• ! !

! * !
l ! t

MISSION REV DATE _ECIION GROUP PAGE
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MISSION RULES

SECTION lb - CSM SPS

R RULE ICONDITION/MALFUNCTION I PHASE t RULING I CUES/NOTES/COMMENTS

I I t
t e I
t t I

16--27 LACK OF ULLAGE tLAUNCH tA, NOT APPLICABLE t
l

CAPABILITY t t I
t t t

IEO tB* NO-GO FOR TLI o
i J CONTINUE MISSION IN EO t
i = WITH SUITABLE =
= i ALTERNATE t
! 1 =

=TLC IC, NO-GO FOR LOI/O01 t
= = =

tLO tDl ENTER NEXT BEST PTP = PRECLUDE5 LM RESCUE
t t =

=UNDOCKED rE. REDOCK t
= I t

tALL IF* CONTINUE MISSION t

=OTHERS = INHIBIT NON-CRITICAL t
t t BURNS IF POSSIBLE t
= = ;
= = t

t = !
t t =
! t =

16-28 DELTA P BETWEEN =LAUNCH tCONTINUE MISSION ' MALF PROC--- SPS 1C
FUEL AND OX TANK m t t
PRESSURES GREATER = = =
THAN 20 PSI AND t = t
UNABLE TO DECREASE m t t

eEO tENTER NEXT BEST PTP t
t =RCS DEORBIT t
I = =

=TLC =NO-GO FOR LOT/DOT =
I i t

tLO =PLAN TEl ASAP =
t =WITH LM DPS =
l = =

t tDO NOT STAGE LM =
tUNDOCKED =DOCK ASAP =
I I =
I ! I

t tRETURN TO CSM OR ATTEMPT t
t =C_M RESCUE t
=ALL =CONTINUE MISSION I
t l =

A, DURING tOTHERS tA, TERMINATE BURN =
NON-CRITICAL BURN = t INHIBIT FURTHER t

t t NON-CRITICAL BURNS =
t = =

Be DURING CRIIICAL t tB, CONTINUE BURN t
BURN = t INHIBIT FURTHER t

t = NON-CRITICAL BURNS t
t l t
l I l
= l t

l l t

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 18 - CSM SPS

R RULE CONDITION/MALFUNCTION m PHASE t RULING J CUES/NOTES/COMMENTS

m ! e
! i I
m t !

16-29 LEAK OR COMPLETE t , o • BLOWDOWN DELTA V REMAINING |5 A
LOSS OF HELIUM { t t FUNCIION OF ULLAGE VOLUME AT TIME OF
SUPPLY PRESSURE OR = m m FAILURE,
BOTH HELIUM VALVES = o I
FAIL CLOSED= m = I

I I e

tLAUNCH tA* CONTINUE MISSION o MALF PROC--- SPs 7&8
t I I

mEO tB, NO-GO FOR TLI m
€ = CONTINUE MISSION IN EO =
i t IF SUFFICIENT ULLAGE t
e m BLOWDOWN DELTA V m

= CAPABILITY EXISTS m
! i t

*TLC ICe NO-GO FOR LOI/OOI/PDI o
! l m

tLO °D* NO-GO FOR UNDOCKING €

IUNDOCKEO mE, DOCK ASAP o
! ! I

mALL IF* CONTINUE MISSION =
mOTHERS m m
! I l
I ! I
m I m
I e m
i o I

RULE NUMBERS Z6-30 o m I
THROUGH 16-_9 ARE I I t
RESERVEDo I o o

! ! e

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 16 - CSM SPS - CONCLUDED

R ITEM

INSTRUMENTATION REQUIREMENTS

16-50 MEAS DESCRIPTION PCM DNBOARD TRANSDUCERS CAT_GORY M|SSION RULE
REFERENCE

OX TK PRESS _P0003P METER/COW COMMON M O/B 16-2Q_ 28

OX SM/ENG INTERFACE P SPO931P - - MD Ib-20o29

FU TK PRESS 5POOO6P METER/COW COMMON M O/8 16-20_ 28

FU SM/ENG INTERFACE P SP093OP - - MD ib-2Oo 28

SPS VLV ACT PRESS-PRI SPO600P METER COMMON 16-21o 22
SPS VLV ACT PRESS-SEC SPO60_P METER COMMON "i OF 2 M O/B 16-21_ 22

SPS FU FEEDLINE TEMP SPO048T METER COMMON 16-24
SPS OX FEEDLINE TEMP $POO_WT SYS TEST COMMON -i OF 2 M

ENG CHAMBER PRESS SPO66IP METER COMMON M U/B 16-26

HE TK PRESS SPO001P METER SEPARATE I OF 2 M 16"29

FU/OX VLV I PUS SPOO22H DISPLAY SEPARATE M 16-21P 26

FU/OX VLV 2 PUS _POO23H DISPLAY SEPARATE M i OF 20/B 16-21t 26
FO/OX VLV 3 PO_ SP0024H DISPLAY SEPARATE M i OF 20/B 16-21p 26
FU/OX VLV 4 PUS SPOO25H DISPLAY SEPARATE M 16-21_ 26

OX TK I QTY - TOTAL AUX SP0655Q DISPLAY COMMON MD 16-10t iL9 13
OX TK 2 QTY SPOb56Q DISPLAY COMMON HD 16-101 11_ 13
FO TK i QTY - TOTAL AUX SP0657Q DISPLAY COMMON HD 16-10P 11t 13

FU TK 2 QTY SPO65BQ DISPLAY COMMON HD 16-10t 11t 13

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL 11/1/70 CSM SPS INSTR REG
16-10



I? CSM SM--RCS !



NASA Manned Spacecraft Center

MISSION RULES

SECTION 17 -CSM SH-RCS

R ITEM

t GENERAL '

17-i LAUNCH

THE LOSS OF ONE QUAD IS NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAILURES NOR ANY REASONABLE
REALISTIC COMBINATION OF FAILURES WHICH LEAD ONLY TO LOSS OF MULTIPLE QUADS, THERE AREP
THEREFOREt NO SM-RC5 FAILURES WHICH ARE CONSIDERED CAUSE FOR ABORT=

17-2 EARTH ORBIT PHASE

A= LOSS OF ONE QUADt IN ITSELFJ IS NOT NECESSARILY CAUSE FOR EARLY TERMINATION OF THE MISSIONe
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 EARLY= HOWEVERt LOSS OF ONE QUAD WILL REQUIRE
TLI BE INHIBITED AND MAY LEAD TO EARLY MISSION TERMINATION SINGE THE CAPABILITY TO PERFORM
SM OR HYBRID DEORBIT WILL BE AFFECTED=

B= LOSS OF TWO OR MORE QUADS IS CAUSE FOR ENTRY INTO THE NEXT BEST PTP=

i= LOSS OF TWO ADJACENT QUADS WILL DESTROY THE CAPABILITY TO PERFORM ULLAGE
MANEUVERS AND WILL REQUIRE DELETION OF NON-CRITICAL SPS MANEuvERS, LOSS OF
TWO ADJACENT QUADS PRECLUDES SM OR HYBRID DEQRBIT=

2= LOSS OF TWO OPPOSITE _UADS WILL DESTROY THE CAPABILITY TO PERFORM PRECISE

3-AXIS ATTITUDE CONTROL AND PRECLUDES SM OR HYBRID DEORBIT=

17-3 TRANSLUNAR COAST

LOSS OF ONE QUAD IS NOT CAUSE FOR TLC TERMINATION OR LOT INHIBIT= TD+E WILL CONTINUE AS LONG AS
THE 5M RCS CAN PROVIDE 3"AXIS ATTITUDE CONTROL AND 3 AXIS TRANSLATION CONTROL=

17-4 LUNAR ORBIT

LOSS OF ONE QUAD IS NOT_ IN ITSELF_ CAUSE FOR EARLY TERMINATION OF LUNAR ORBIT OR LUNAR STAY
PHASES, UNDOCKING WILL BE NO-GO BECAUSE LOSS OF ONE QUAD PRECLUDES CSM ACTIVE DOCKING. LOSS OF
TWO QUADS IS CAUSE FOR TERMINATIN_ LUNAR ORBIT OR LUNAR STAY PHASE_ AND I_ ALSO CAUSE FOR
PERFORMING TEl WITH THE LM DPS OR RETAINING THE LM ASCENT STAGE THROUGH TEl FOR ATTITUDE
CONTROL=

RULE NUMBERS 17-5 THROUGH
17-14 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 17 - CSM SM-RCS

R ITEM

----..... .__..--._._.---

t SYSTEMS MANAGEMENT o

17ml5 PROPELLANT GAGING

A, PRIME METHOD---RTCC EQUATION (6 PERCENT)=

B= BACKUP METHOD---HELIUM PRESSURE/TEMPERATURE (_l PERCENT) (ONBOARD}

17-16 UUAO PROPELLANT BALANCE

PROP ISOLATION VALVES WILL NOT BE USED FOR QUAD PROPELLANT BALANCE= PROPELLANT BALANCE WILL BE
ACCOMPLISHED _Y SELECTING TWO-JET +X AND -X TRANSLATIONS WITH EITHER THE PITCH OR YAW _UAD AND
BY CHOOSING SUITABLE JETS FOR ATTITUDE CONTROLj PROPELLANT DIFFERENCES BETWEEN QUA_S WILL BE
MAINTAINED W_THIN +I- 50 POUNDS=

17-17 SECONDARY PROPELLANT FUEL PRESSURE VALVE

THE RCS SECONDARY FUEL PRESSURIZATION VALVE WILL BE OPENED FOLLOWING TD + E OR wHEN THE P_IMARY
FUEL _ANIFOLD PRESSURE REACHES 150 PSIA OR RTCC SHOWS 119 LBS WiLL BE REACHED DURING A
TRANSLATION MANEUVERt WHICHEVER COMES FIRST=

RULE NUMBERS 17-18 THROUGH
E7-19 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 17 - CSM TM-RCS

R RULE CONDITIONIMALFUNCTION o PHASE o RULING t CUES/NOTES/COMMENTS

= = !
! ! i
i ! =

o SPECIFIC MISSION RULES =

= I =

17-20 SUSTAINED LEAK IN o o o • HALF PROC-'- RC$ 2
HELIUM TANK = o *

i i e

A• ONE OR MORE QUADS=LAUNCH °A= CONTINUE MISSION o • qUAD WILL REMAIN USABLE UNTIL HE
o o = MANIFOLD PRESSURE REACHES 75 PSI

B• ONE QUAD (ALL lEO °B*Z• NO-GO FOR TLI o
OTHER QUADS o I o
NORMAL) o o o

°TLC _ 2• CONTINUE MISSION e
! l i

! l i

oLO o 3• NO GO FOR DOI OR *
o o UNDOCKING t
! i I

=UNOOCKED o 4• DOCK ASAP o
I I I

• DESCENT/ o 5* CONTINUE MISSION o
=LUNAR o o
=STAY o =
I l I

Co MORE THAN ONE IEO °C•le CONTINUE MISSION o

QUAD o o ENTER PRIOR TO LOSS o
I * OF HYBRID DEORBIT o

_ CAPABILITY t
o o e

_TLC o 2o(A) NO GO FOR LOT a
= I o

o o (B} CONTINUE MISSION I
t ' IF SUFFICIENT o
o o BLOWDOWN CAPABILITY =
t * EXIST5 o

=DESCENT o _= CONTINUE MISSION o
I t t

OALL o 4• TERMINATE PHASE AND t C,4•(A) IN LUNAR ORBITo DO DPS TEIo
OOTHERS o ENTER NEXT BEST PTP t
o o o (B) RETAIN LM ASCENT STAGE THRU
o o t TEt DEPENDING UPON LH RCS PROPELLANT

I I REMAINING=

.,J

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 17 - CSM SM-RCS

R RULE _CONDITION/MALFUNCTION _ PHASE t RULING i CUES/NOTLS/COMMENTS
......................... ........................................ . .......................................

! t i
i ! !
i t t

17-21 SUSTAINED LEAK J = t , HALF PROC--- RCS _C
BELOW HE ISOLATION o t
VALVE (COULD BE I o =

HELIUM OR FUEL OR I £ f i

OXIDIZER} o I o , _UAD WILL REMAIN USABLE UNTIL HE
I i MANIFOLD PRESSURE REACHES 75 PSI=

A= ONE OR MORE °LAUNCH _A, CONTINUE MISSION g

QUADS = = =
t e e

Be ONE QUAD (ALL lEO IB, Ee NO-GO FOR TLI I
OTHER QUADS I o I
NORMAL) I t t

OTL C i 2*CA) NO GO FOR LOI =
i o o

t o (B) ENTER NEXT BEST PTP i
i o IF LM NOT AVAILABLE t
I I !

ILO i 9, NO GO FOR DO( OR I
I I UNDOCK1NU
I I I

=UNDOCKEO I 4. DOCK ASAP l
I I =

ODESCEN T t 5, CONTINUE MISSION o
! l !

=LUNAR i 8, CONTINUE MISSION =
OSTAY I t
t I I

C. MORE THAN ONE IDESCENT IC,Z* CONTINUE MISGION o
I I I

IAL L I 2. TERMINATE PHASE AND I C*2*(A) IN LUNAR ORBIT DO DPS TEl*
IOTHER = ENTER NEXT BEST PTP= =
= , o (B) RETAIN LM ASCENT STAGE FOR

= = I TEl DEPENDING UPON LM APS/ RCS
I i i PROPELLANT REMAINING*
t e I

t o o
t e e

17-2_ PACKAGE TEMP LESS =LAUNCH INOT APPLICABLE i , MALF PROC--- RC5 EA
THAN 55 OEG F, AND o = =

UNABLE TO INCREASE _ o =
I t B

A* ONE QUAD {ALL °EO IA*_. NO-GO FOR TLI I

OTHER QUADS o I
NORMAL) = o o

ITL C t 2.(A) CONTINUE MISSION I
I ! I

=LO t 3. NO GO FOR DO( OR t
I = UNDOCKING t
o e e

IUNDOCKED J _, DOCK ASAP

=DESCENT = 5, CONTINUE MISSION =
e e

_LUNAR _ 6. CONTINUE MISSION
OSTAY =
= e !

Be MORE THAN ONE _DESCENT eBeL, CONTINUE MISSION
QUAD = _

! = !

_ALL _ 2. TERMINATE PHASE AND = B.2*iA) IN LUNAR ORBIT DO DPS TEI
=OTHER = ENTER NEXT BEST PTP. =
= _ = (B) RETAIN LM ASCENT STAGE FOR
= _ = TEl DEPENDING UPON LM APS/ RCS
= _ I PROPELLANT=
e i i

MISSlON REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 17 - CSM SM-RCS

R RULE ICONDITION/MALFUNCTION= PHASE t RULING = CUES/NOTES/COMMENTS

t I I
I I I

17-23 LOSS OF INDIVIDUAL ILAUNCH °NOT APPLICABLE o CONTROL SYSTEM MALFUNCTION WILL
THRUSTERS _ _ i CAUSE LOSS OF AUTO COILS OF THRUSTER
OR THRUSTER = o * ALTHOUGH DIRECT COILS ARE STILL
COMBINATIONS AS A = * = AVAILABLE,
RESULT OF CLOGGING* * = =
FREEZING, BURNOUTt * * l
OR CONTROL SYSTEM * = =
MALFUNCTION * * *

= * t

A, LOSS OF ANY ROLL =LO IA,I= NO-GO FOR UNDOCKING *
THRUSTER = * *

• UNDOCKED = 2, DOCK ASAP =
I * =

=ALL * 3, CONTINUE MISSION *
=OTHERS * =
• i i

B* LOSS OF FOLLOWlNG!EO *B,ll CONTINUE ALTERNATE =
THRUSTER * * EO MISSION =
COMBINATIONS--- i * =

i l t

• * IF BOTH SPS AND SM *
TWO PITCH OR TWO = = RCS DEORBIT *
YAW* * = CAPABILITY AND ALL *

• = AXIS ATTITUDE =
ONE PITCH AND = * CONTROL AVAILABLE =
ONE YAW* * * *

• TLC = 2, NO-GO FOR LOI =
PITCH AND TWO ' * *

ROLL IN SAME * = 3, PLAN TEl FOR NEXT *
DIRECTION* * * OPPORTUNITY *

ITL C I
ONE YAW AND TWO =UNDOCKED = 4, DOCK ASAP *

ROLL IN SAME = = *
•DESCENT * 5* CONTINUE MISSION * B*5* RETAIN LM ASCENT STAGE FOR TEl
• * = IF LOSS OF ALL THRUSTERS IN ONE

= * * DIRECTION IN SAME AXIS
THREE ROLL IN *LUNAR * 6, ENTER NEXT BEST PTP *
SAME DIRECTION =STAY = *

I * i
I i I

C, LOSS OF +X *ALL *C* INHIBIT NON-CRITICAL * C, REF SPS RULE 18-27, LACK OF
THRUSTERS ON * * SPS BURNS * ULLAGE CAPABILITY

ADJACENT UUADS, * * *
l * I

l l =
l l l
l * =

RULE 17-24 THROUGH * * *
17-49 ARE RESERVED, * * =

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 17 - CSM SN-RCS - CONCLUD_O

R ITEM

• t INSTRUMENTATION REQUIREMENT..S t

17-50 MEAS DESCRIPTION PCM ONBOARO TRANSDUCERS CATEGORY MISSION RULE
REFERENCE

SM HE TK A PRESS TRfiOOIP METER COMMON 17=20t 21
OTY SM-R_S PROP SYS A SRSO25Q METER COMMON -1 OF 2 M 1"/-209 21

SM HE TK B PRESS SR5OO2P METER COMMON 17-20_ 21
OTY 5M-RCS PROP SYS B SRSO26Q METER COMMON -1 OF Z M 17-20_ 21

SM HE TK C PRESS SRSOO3P METER COMMON 17-20o 21
QTY SM-RCS PROP SY$ C SRSO27Q METER COMMON -1 OF 2 M 17-2Ot 21

SM ME TK D PRESS SRS004P METER COMMON 17-20t 21
OTY 5M-RCS PROP SYS D SRS02@O METER COMMON -Z OF 2 M 17-20o 21

SM ENG PKG A TEMP 5RSObST METER/COW COMMON HD 17-22
SM ENG PKG B TEMP SRSObTT METER/C&W COMMON HO 17-22
SM ENG PKG C TEMP SRSO67T METER/COW COMMON HD 17-22
SM ENG PKG D TEMP SRSO88T METER/COW COMMON HD 17m22

,SM HE TK A TEMP 8RSO13T METER COMMON HD 17-20_ 21
SM HE TK B TEMP SRfiOI4T METER COMMON MD 17-20o 21
SM HE TK C TEMP SRSOIST METER COMMON HD 17-20_ 21

SM HE TK D TEMP SRSOlbT METER COMMON HO 17-PUt 21

SM ME MAN A PRESS 8Rfi729P HD 17-20_ 21
SM ,HE MAN B PRESS 8R5776P ,HD 17-20t 21
SM ME MAN C PRESS SRSB17P HD 17-20_ 21
SM HE MAN D PRESS .SRfiB30P HO 17-20t 21

SM FU MAN A PRESS SR5737P METER/COW COMMON HD 17-12t 21
5M FU MAN B PRESS 5R578_,P METER/COW COMMON HD 17-12P 21

SM FU MAN C PRESS SR5822P METER/C&W COMMON HO 17-12_ Zl
SM FU MAN D PRESS SRfiB23P MF-.,TER/C&W COMMON HO 17-12, 21

SM OX MAN A PRESS SR57:33P HD 17-2J.
SM OX MAN B PRESS SR5780P HD 177"11
5M OX MAN C PRESS 5R5820P ..... HD 17-21

SM OX MAN D PRESS ,$R5821P HD 17-21

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 18 - CSM CN-RCS

R ITEMI

I GENERAL I

18-1 LAUNCH

A, A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN
ONE CN RC8 RING IS NOT CAUSE FOR ABORT SINCE THE REMAINING RING |S CAPABLE OF ABORT OR
ENTRY ATTITUDE CONTROL= THIS FAILURE WILL REQUIRE ENTRY INTO PTP b-4 SINCE SYSTEMS ARE NO
LONGER REDUNDANT*

B= A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN
BOTH CM RC5 RINGS PRIOR TO TOWER JETTISON IS JusTIFICATION FOR A MODE I ABORT* AFTER TOWER
JETTISON_ IT IS NOT CAUSE FOR ABORT SINCE THE ABILITY TO PERFORM A SAFE ENTRY INTO THE
ATLANTIC AT THE END OF THE FIRST REV STILL EXISTS BY USING THE CONTINGENCY SM RC5 SPIN UP
PRIOR TO CM/SN SEP= THIS METHOD OF ENTRY IS CONSIDERED OPERATIONALLY PREFERABLE TO
PERFORMING AN ABORT AND PRESENTS LESS POTENTIAL HAZARD TO CREW RECOVERY* FURTHERNURE_ CM
RCS CONTROL IS REQUIRED FOR ABORTS IN THE MODE II AND MODE III REGIONSt AND TO ABORT THE

LAUNCH IN THESE REGIONS FOR LOSS OF CM RCS CAPABILITY WOULD PUT THE SPACECRAFT AND CHEW
INTO AN UNSAFE ENVIRONMENT=

18-2 LUNAR ORBITt LUNAR STAY PHASES

A= LUNAR ORBIT ACTIVITIES WILL BE TERMINATED FOR LOSS OR IMPENDING LOSS OF ONE CM RCS SYBTEM=

B • THESE PHABE5 WILL BE CONTINUED IF THE CM-RCS IS ARMED=

C* LOSS OF ONE SYSTEM IS CAUSE FOR ENTRY INTO THE NEXT BEST PTP=

18-3 LM DESCENT PHASE

THERE ARE NO CSM RCS FAILURES THAT ARE CAUSE FOR TERMINATING THE DESCENT PHASE,

18-4 ALL OTHER PHASES

A= SUSTAINED LEAK IN OR LOSS OF HELIUM SUPPLY PRESSURE 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 DEORBIT= LOSS OF HELIUM SUPPLY
PRESSURE OR HELIUM MANIFOLD PRESSURE IN BOTH CM RCS RINGS DLLSTES ALL ENTRY ATTITUDE
CONTROL CAPABILITY REQUIRING CONTINGENCY BM RCB SPIN UP PRIOR TO CH/SM SEP, THE LOSS OF ONE
OR BOTH CM RCS RINGS 15 CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO THE NEXT
BEST PTP=

B= ARMING OF THE CM RCS RINGSP WHETHER THE PROPELLANT ISOLATION VALVES ARE OPENED OR CLOSED_
IS CAUSE FOR TERMINATING THE PHASE AND MISSION INTO THE NEXT BEST PTP=

C= LOSS OF BOTH RINGS IS CAUSE FOR RETAINING THE LM ASCENT STAGE=

RULE NUMBERS 18-5 THROUGH
18-9 ARE RESERVED=

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 18 - CSM CM-RCS

R ITEF

o SYSTEMS MANAGEMENT t

18-I( THRUSTER TEMP CONTROL

CM RCS THRUSTERS MAY BE HEATED PRIOR TO ENTRY FOR 20 MINUTES OR UNTIL THE LOWEST INDICATED
TEMPERATURE IS 28 DEG= F,P WHICHEVER COMES FIRST= IF THRUSTER(S) HEATER FUNCTION FAILS= CM RCS
IS STILL CONSIDERED OPERATIONAL PENDING RESULTS OF CM RCS CHECKOUT PRIOR TO ENTRY=

MALF PROC RCS 5,

P

iBml] HEL{UM INTERCONNECT

AS A LAST RESORT= IF THE HELIUM IN ONE RING IS DEPLETED DUE TO A LEAK AND THE PROPELLANT IS
DEPLETED IN THE OTHER RINGt THE SYSTEMS MAY BE INTERCONNECTED IF THE REMAINING PROPELLANT IS
REQUIRED FOR CONTROL, ONCE INTERCONNECTEOt THE RINGS CANNOT BE ISOLATED, MALF PROC RCS _*

RULE NUMBER& 18-12 THROUGH
18-19 ARE RESERVED=

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL _/i/70 CSM CM-RCS MANAGEMENT
18-2



NASA - Manned Spacecraft Center

MISSION RULES

SE_TIP_ IR - r_ M _M-R_

R RULE CONDITION/MALFUNCTION ° PHA_E ° RULING o CUES/NOTES/COMMENTS

o i i
j t i

! ! i

o SPECIFIC MISSION RULES ,

i ! i

.8-20 SUSTAINED LEAK IN ° o o
OR COMPLETE LOSS OF o o o
OF HELIUM SUPPLY t o I

PRESSURE l t I
B t t

A, ONE RING OLAUNCH °A,E, CONTINUE MISSION AND o
o o ENTER PTP b-# o
i i !

oOESCEN T o 2, CONTINUE MISSION o
! i i

OAL L o _i TERMINATE PHASE AND i At3, NORMAL ENTRY
OOTHERS o ENTER NEXT BEST PTP a
t o t

B* BOTH RINGS OLAUNCH tB,1, CONTINUE MISSION AND o
o o ENTER PTP 2-1o o
o t UNLESS PRIOR TO o
o o TOWER JETTISONo IF o
t t PRIOR TO TOWER o
' ' JETTISON_ ABORT o

ODESCEN T o 2, CONTINUE MISSION o
I ! o

o o o

OAL L o 3, TERMINATE PHASE AND t B,_, CONTINGENCY SM RCS SPINUP PRIOR
'OTHERS o ENTER NEXT BEST PTP _ TO CM/SM SEP FOR DEORBIT AND TBD FOR
o o t LUNAR RETURN ENTRY*
o t I

I t I
i o I

I I I
t t I

18-21 SUSTAINED LEAK IN OR ° * o
COMPLETE LOSS OF o o t
HELIUM MANIFOLD o o o
PRESSURE {COULD o o o
BE EITHER FUEL OR o o t
OXIDIZER) _ o t

t l o

A6 ONE RING OLAUNCH tAelo CONTINUE MISSION AND t
t _ ENTER PTP b-_ t
t g t

ODESCEN T o 2* CONTINUE MISSION t
o I o

OALL o 3o TERMINATE PHASE AND t
OOTHER5 t ENTER NEXT BEST PTP o
o o t

Be BOTH R_NGS OLAUNCH oB,_ CONT[NUE MISSION AND t
o o ENTER PTP 2-1 t
t o UNLESS PRIOR TO t

o TOWER JETTISON, IF I
t I PRIOR TO TOWER *
' ° JETTISONt ABORT,
o I o

ODESCEN T o 2, CONTINUE MISSION o
I I I
! I I

'ALL o _, TERMINATE PHASE AND o B,3 CONTINGENCY SM RCS SPINUP PRIOR

OOTHER5 o ENTER NEXT BEST PTP o TO CM/SM 5EP FOR DEORBIT AND TBO FOR
I o o LUNAR RETUKN ENTRY*
t t i

MT_TnN _FV OATF _FCTIO_ GROUP PAGE

APOLLO Z4 :NL 1Z/1/70 CSM CM-RCS SPECIFIC
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NASA- Manned Spacecraft Center

MISSION RULES

SECTION18- CSMCM-RCS

R RULE CONDITION/MALFUNCTION i PHASE o RULING I CUES/NOTES/COMMENTS

I I I
I I t

18-22 CM RCS IS ARMED FOR tLO/ tCONTINUE MISSION I
ANY REASON eDESCENT/ t e

OLUNAR t o
=STAY t
I ! I

°ALL °TERMINATE PHASE AND I
°OTHER5 °ENTER NEXT BEST PTP i
! i !
! I i
I i i
i i i

RULE NUMBERS 18-23 t = I
THROUGH 18-49 ARE t o I
RESERVED, o I o

i I i

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1N FNL 11/1/70 CSM CM-RCS SPEC|FI¢
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION Z8 - CSM CM-RC5 - CONCLUDED

R ITEM

INsTRuMENTATION REQUIREMENTS i
................... .---.--m---.-

18-50 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISe, ION RULE
REFERENCE

CM HE TK A PRE55 CROOO1P METER COMMON M 18-2,0
CM HE TK B PRESS CROOO2P METER COMMON M 18m20

CM TK A TEMP CROOO3P METER COMMON HD 18-20
CM TK B TEMP CROOO_'P METER COMMON HD ]._-2(J

CM HE MNFLD A PRESS CROO3,SP METER/C&W ,SEPARATE M 18-21
CM HE MNFLD B PRESS CROO36P METER/C&'W ,SEPARATE M 18-21

• MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 CSM CM-RCS INSTR REQ
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION Z9 - EMU/EVA -

R ITEM

o GENERAL o

19-I TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASESt THE EXTRAVEHICULAR MOBILITY UNIT (EMU)
MUST PROVIDE THE FOLLOWING MINIMUM CAPABILITIES---

A, 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)

B* EVA

l, CRITICAL INSTRUMENTATION

2. THERMAL CONTROL

3+ EMU PRESSURE INTEGRITY

4, PRIMARY OXYGEN SUBSYSTEM

5. PLSS FAN

6, PLSS POWER SUPPLY

7. OPS 02 PRESSURE REGULATION

8. CONTAMINATION CONTROL

, 9* SUFFICIENT PLSS CONSUMABLES TO SUPPORT CHECKOUTt PLANNED EVA AND A 30 MINUTE
POST-EVA RESERVE*

10+ SUFFICIENT OPS CONSUMABLES TO SUPPORT 30 MINUTE PURGE OPERATIONS AT HIGH
PURGE FLOW*

11, BSLSS IF TRAVERSE DISTANCE IS GREATER THAN1KM FROM LM+

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/7C EMU/EVA GENERAL
19-1



NASA - Manned Spacecraft Center

MISSION RULES

SECTION _9 - EMU/EVA -

R ITEM

19-2 DEFINITIONS

LOSS OF EMU PRESSURE INTEGRITY

Z. UNABLE TO MEET 0,3 PSI/HIM PRESSURE DECAY CRITERIA DURING EMU PRESSURE INTEGRITY
CHECK=

2, EMU REGULATED PRESSURE LESS THAN 3.75 PSID (TM) AND DECREASING ON LUNAR SURFACE
WHICH REPRESENTS AN 02 USAGE RATE GREATER THAN 0=7 LBS/HR

LOSS OF PRIMARY OXYGEN SUBSYSTEM (POS)

1= SOURCE PRESSURE LESS THAN 135 PSIA OR 5 PERCENT (INDICATOR)

2, UNABLE TO SUPPLY OXYGEN TO OXYGEN VENTILATION LOOP (OVL)

3o IMPROPER PLSS PRESSURE REGULATION (LESS THAN 3,75 OR GREATER THAN 4,05 PSID)

LOSS OF PLSS POWER SUPPLY

i* PLSS BATTERY VOLTAGE LESS THAN 16,0 VDG AND DECREASING

2o PLSS BATTERY CURRENT DRAIN GREATER THAN 3.0 AMPS AND INCREASING (DOES NOT INCLUDE

CHECKOUT)

LOSS OF THERMAL CONTROL

1. LOSS OF LCG/LTL CIRCULATION

2, LCG H20 INLET TEMPERATURE AND SUBLIMATOR 02 OUTLET TEMPERATURE OF 50 DEG F AND
INCREASING AND LCG H20 DELTA T LESS THAN 5 DEC P AND DECREASING WITH DIVERTER
VALVE IN °IMAXtl POSITION (THIS CONSTITUTES A FAILED SUBLIMATOR)

3, DEPLETED FEEDWATER RESERVOIR OR INABILITY TO SUPPLY H2O TO SUBLIMATOR

EMERGENCY RETURN CAPABILITY

E, THE OPS HIGH PURGE FLOW (8 LBS/HRS}RETURN TRAVERSE CAPABILITY OF 1KM REPRESENTS
A 3 FT/SEC TRAVERSE RATE 300 BT_S CREWMAN HEAT STORAGEo AND 13 MINUTES FOR
TERMINATION AND INGRESS=

2. THE OPS LOW PURGE FLOW (4 LBS/HR)/BSLSS RETURN TRAVERSE CAPABILITY OF _ KM
REPRESENTS A 3 FT/SEC TRAVERSE RATEr 5 MIN FOR BSLSS ACTIVATION/DEACTIVATION*AND
13 MIN FOR TERMINATION AND INGRESS,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL 11/1170 EMU/EVA GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19 - EMU/EVA -

R ITEM

19-3 CREWMAN MAY ELECT TO ATTEMPT A WET SUBLIMATOR RESTART IF BREAKTHROUGH OccURS=

19-4 OPS PURGE CAPABILITY IS REQUIRED FOR EVA=

19-5 VACUUM TRANSFERS WILL ONLY BE USED IN SUPPORT OF {Z) CONTINGENCY INTRAVEHICULAR QR
EXTRAVEHICULAR TRANSFERS (CIVT OR CEVT) BETWEEN S/Ct AND (2) A LM CABIN REPRESS FAILURE,

19-6 AN EMU/LM EC5 HYBRID LIFE SUPPORT AND COMM CONFIGURATION IS ACCEPTABLE IF WITHIN SYSTEMS
CAPABILITIES AND IF REQUIRED TO PRECLUDE TIMELINE IMPACT=

19-7 CONSIDERING 30...__0BTU*S AS THE MAXIMUM ACCEPTABLE CREWMAN HEAT STORAGE_ THE BSLSS IS REQUIRED AS
THE EMERGENCY SYSTEM FOR TRAVERSE IN EXCESS OF.._._IKM FROM THE LM,

RULES Z9-8 THRU Z9-9 ARE RESERVED=

t MANAGEMENT o

19-10 THE PLSS BATTERY IS CONSIDERED TO HAVE A CAPACITY OF 17,4 AMP-HRS,

19-11 THE PLS5 PRIMARY OXYGEN SUBSYSTEM (POS} MUST CONTAIN THE MINIMUM LOADED PRESSURE OF 1025 PSIA T_
SATISFY THE FIRST PLANNED EVA= THE SECOND EVA PROFILE WILL BE BASED UPON THE 02 RECHARGE FROM
THE LM.

19-12 THE PLSS FEEDWATER RESERVOIR IS CONSIDERED TO HAVE A NOMINAL LOADING OF 8=5 LBS, UNLESS

OTHERWISE INDICATED BY TELEMETRY, SUBSEQUENT PLSS RECHARGES WILL BE CONSIDERED TO PROVIDE 8.5
LBS=

19-13 THE CONTAMINANT CONTROL ASSEMBLY IS CONSIDERED TO HAVE A 7800 BTU TOTAL METABOLIC CAPABILITY AT
METABOLIC RATES OF 1200 BTU/HR OR LESS=

19-14 SUFFICIENT PLSS AND/OR OPS CONSUMABLES wILL BE RETAINED AT LM LIFTOFF TO SUPPORT A 30 MINUTE
CEVA,

19-15 WHEN THE TRAVERSE DISTANCE IS IN EXCESS OF 1KM SUFFICIENT FEEDWATER WILL BE RETAINED WITHIN
EACH PLSS DURING THE EVA TO PROVIDE BSLSS WALKBACK CAPABILITY,

_9-16 FOR INTERMITTENT PURGING FOR VISOR DEFOGGINGt DECONTAMINATIONt OR ADDITIONAL COOLING_ THE
PRIMARY 02 SHUTOFF VALVE SHOULD BE TURNED OFF FOLLOWING OPS ACTIVATION BuT PRIOR TO PURGING,

RULES 19-17 THROUGH
19-19 ARE RESERVED*

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 19 - EMU/EVA -

R RULE CONDITION/MALFUNCTION t PHASE = RULING o CUES/NOTES/COMMENTS

i ! !
i ! t

i SPECIFIC t

! i !

19-20 LOSS OF EMU IEVA eACTIVATE OPS ' REF MALF EMU

PRESSURE INTEGRITY I i =
i ! i

1. PGA PRESS LESS = t 1, TERMINATE EVA t
THAN 3,7 BUT o I i
GREATER THAN i t l
3o4 PSID I t I

I ! I

2* PGA PRESS LESS i I 2* TERMINATE EVA e
THAN 3*# PSID o t IMMEDIATELY I

I I !

! l !

Z9-2Z PLSS FAN FAILURE °EVA tTERHINATE EVA IMMEDIATELY t REF MALF EMU
! t !

! o 1, ACTIVATE OPS !

! o 2* OPEN PGA PURGE !
o I VALVE-LOW FLOW !
f ! !

l t !
t t !
t t !

! ! !

19-22 CONTAMINATION IN !EVA ITERMINATE EVA IMMEDIATELY ! REF MALF EMU
VENTILATION ! t !

SYSTEM ! ! i. ACTIVATE OPS !
! ! !

! ! 2, OPEN PGA PURGE !
! t VALVE-LOW FLOW t
! ! !

t I t
e ! !
! ! !
! ! I
! ! !

RULES 19-23 THROUGH ! ! !
19-29 ARE RESERVED. t ! !

! i !
! i !

MISSION REV; DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19 - EMU/EVA -

R RULE CONDITION/MALFUNCTION' PHASE i RULING t CUES/NOTES/COMMENTS

i t I
i i i
i t i

19-30 LOSS OF THERMAL °EVA 'TERMINATE EVA o REF HALF EMU
CONTROL i t o

i i I, IF ADDITIONAL I
I I COOLING IS I
I o REQUIRED, ACTIVATE o
I ' BLSS i
t , OR i

I i CREWMAN MAY ELECT TO o
I ' ACTIVATE OPS IN HIGH I
o I PURGE FLOW MODE IF I

I ' LESS THAN E KM FROM
, I LM AND CIRCUMSTANCES I
I I PERMIT I
I l I
I I t

Z9-31 LOSS OF POS 'EVA 'TERMINATE EVA ' REF HALF EMU
I !

' ' i, ACTIVATE OP5 ' NOTE--- IN THE EVENT OF HIGH PGA
, I i PRESSURE, PeA PURGE VALVE MAY BE

I I 2. IF EMU PRESSURE I OPENED FOR PRESSURE RELIEF FOLLOWING
, i GREATER THAN #,05 I OPS ACTIVATION,
I ' PSlD (CTM) CLOSE POS '
o ' SHUTOFF VALVE I
i , i
i , i"
i , i
i , i

19-32 LOSS OF PLSS POWER 'EVA 'TERMINATE EVA IMMEDIATELY i REF HALF EMU
! i i

' ' Z, ACTIVATE OPS I
1 I i

I I 2, OPEN PGA PURGE VALVE I
' ' LOW FLOW i
i , !

t ' 3, ACTIVATE BLSS I
I , i

i , OR
' ' CREWMAN MAY ELECT To '
' ' ACTIVATE OPS IN HIGH o
i J PURGE FLOW MODE IF g

_ LESS THAN ]. KM FROM '
i ' LM AND CIRCUMSTANCES '
i ' PERMIT, o
I l
i l

E9-33 LOSS OF CRITICAL iEVA 'TERMINATE EVA ' REF MR 19-WZ
INSTRUMENTATION I ,

I I I
I I
I t I

NOTE--- REF SECTION 20 FOR EVA COMMUNICATIONS RULES
l , i

! i l
l i l

RULES 19-3_ THROUGH o ,
19-40 ARE RESERVED, e i

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19 - EMU/EVA - CONCLUDED

R ITE_

............... .__.. ...... .__...

t INSTRUMENTATION REQUIREMENTS t

19-41 PRELAUNCH INSTRUMENTATION FM/FM MISSION RULE
MEAS DESCRIPTION PAN ONBOARD TRANSDUCERS CATEGORY REFERENCE

FEED H20 PRESS GT8110P/GT8210P COMMON HD 19-2131_0

LOW FEED H20 PRESS TONE-FLAG M
PiSS EKG GTSI24J/GT8224J *

I 19.i_2110.

PiSS BAT CUR GTBI40C/GT8240C HO 21.32
PiSS BAT VOLT GT8141V/GT8241V HD 19-1*2.10._2
LCG H20 TEMP GTS154T/GT8254T HD 19-1.2J7.30
PGA PRESS GTB168P/GT8268P HD 19-1*2920.31
PeA PRESS GAGE CUFF GAGE M
LOW PGA PRESS TONE-FLAG M

19-i.2.3_211'

5UBL 02 OuT TEMP GTSITOT/GT8270T HO _0111,14
PLSS-C02 PP GTS175P/GT8275P HD 19-1*13*22
PLS5 02 PRESS GT8182P/GTS282P COMMON HD 19-1t2.20131
PLS5 02 QTY INO METER M
HIGH 02 FLOW TONE-FLAG M 19-i,2120t31
LOW vENT FLOW TONE-FLAG M 19-it21

LCG H20 DELTA T GT8196T/GT829bT HD

OPS PRESS GAGE METER M 19-i,4,14

OPS REG PRESS GAGE METER **M
EVC SYNC GTBI00X/GT8200X M
EVC CAL 0 VDC GT8101V/GTB2O1V MD
EVC CAL 5 VDC GTSIO2V/GTB202V HD

• AEROMEDICAL PARAMETER REFERENCE SECTION 30.

•"i OF 20PS REG PRESS GAGES IS MANDATORY.

19-42 CRITICAL INSTRUMENTATION

PAM

MEAS DESCRIPTION FM/FM ONBOARD TRANSDUCER

PiSS 02 PRESS OR PiSS 02 OTY IND GTBI82P/ METER COMMON
GTB282P

PGA PRESS GAGE CUFF G_E'

PeA PRESS GTBlbBP/ IUF3
GT8268P M

LOW PGA PRESS TONE TONE
LOW VENT FLOW TONE TONE

PLS5 BAT _URRENT GT8140C/ i IOF3GT8240C - M
i

SUBL 02 OUT TEMP GT81TOT/ /
GT8270T J

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 EMU/EVA INSTR
19-6
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND ZNSTRUMENTATION

R ITEN
__, ._...

t GENERAL '

20-1 A. BASELINE REQUIREMENTS (ALL PHASES EXCEPT LAUNCH)

i. TWO-WAY VOICE COMM BETWEEN SPACECRAFT=

2, TWO-WAY VOICE COMM BETWEEN CSM OR LM AND MSFN DURING ALL DOCKED ACTIVITIES
AND BETWEEN BOTH SPACECRAFT AND MSFN DURING UNDOCKED ACTIVITIES,

Bo LAUNCH

THERE ARE NO COMMUNICATIONS FAILURES FOR WHICH THE LAUNCH/ INSERTION PHASE WILL BE
TERMINATED.

C, POWERED DESCENT ADDITIONAL REQUIREMENTS,

LM VOICE REQUIRED TILL LO GATE. THERE ARE NO CSM COMMUNICATIONS SYSTEMS FAILURES FOR WHICH

LM POWERED DESCENT WILL BE TERMINATED,

Do LUNAR STAY ADDITIONAL REQUIREMENTS,

i, FOR TWO-MAN EVA---VOICE COMM BETWEEN MSFN AND ONE EVA PLUS DUPLEX VOICE
BETWEEN BOTH EVA CREWMAN=

2, FOR ONE-MAN EVA---VOICE COMM BETWEEN MSFN AND LM OR EVA PLUS DUPLEX VOICE
BETWEEN THE LM AND EVA CREWMAN,

E, THE LM WILL BE RETAINED FOR TEC COMN IN EVENT OF LOSS OF ALL COMM BETWEEN THE CSM AND THE
GROUND,

20-2 VHF EVA COMMUNICATIONS PRIORITIES ARE---

A* TWO-MAN EVA

l, PRIME---EVA-I AR/EVA-2 AR (RELAY MODE-ALLOWS DUPLEX VOICE BETWEEN EVAIS PLUS

THE TRANSMISSION OF VOICE AND DATA FROM BOTH EVA'S TO LMI PLU_ THE RECEPTION

OF VOICE VIA LM BY BOTH EVAI$)

2. BACKUP---EVA-I AR/EVA-2B OR EVA-I A/EVA-2B OR EVA-I B/EVA-2A (EITHER MODE
COMBINATION ALLOWS DUPLEX VOICE BETWEEN EVAJS PLUS THE TRANSMISSION OF VOICE
FROM BOTH THE EVAIS TO THE LM PLUS THE TRANSMISSION OF DATA FROM ONE EVA TO

THE LM AND THE RECEIVING OF LM VOICE BY ONE EVA,)

Bo ONE-MAN EVA

I. PRIME---EVA-IA OR EVA-2A (ALLOW _UPLEX VOICE BETWEEN EVA AND THE LM PLUS THE
TRANSMISSION OF DATA FROM EVA TO LM)

2, BACKUP---EVA-1B OR EVA-2B (ALLOWS DUPLEX VOICE BETWEEN EVA AND LM)

RULES 20-3 THROUGH
20-6 ARE RESERVED.

MISSION REVI DATE SECTION GROUP PAGE

APOLLO l, FNE 11/1/7_ COMM & INST FUNCTIONAL
COMM-GENERAL 20-i



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEM!
_...m..!

i MANAGEMENT t

20-7 VOICE CONFIOURATION

A, LM/CSM/MSFN

le VHF DUPLEX B AND USB WILL BE TRANSMITTED/RECEIVED SIMULTANEOUSLY FOR LAUNCH
THROUGH CYI_ REV 1, VHF SIMPLEX A AND USB WILL BE TRANSMITTED/RECEIVED
SIMULTANEOUSLY FOR EARTH ORBIT AFTER CYIt REV 1 LOS,

2. VHF A SIMPLEX 298,8 MHZ IS PRIME VOICE COMM BETWEEN VEHICLES EXCEPT DURING
RANGING WHEN DUPLEX B (CSM) AND DUPLEX A (LM) WILL BE USED,

3, VHF B SIMPLEX 259,7 MHZ IS BACKUP TO VHF A SIMPLEX 296.8 MHZ.

4, USB IS PRIME VOICE COMM BETWEEN MSFN AND CSM OR LM,

5, USB/VHF RELAY IS VOICE COMM BACKUP TO USB BETWEEN MSFN AND MALFUNCTIONED
SIC,

6, NORMAL VOICE COMM WILL uSE SIMULTANEOUS MSFN UPLINK TO BOTH VEHICLES,
HOWEVERt IF REQUIREMENT SHOULD EXISTt SIMULTANEOUS INDEPENDENT MSFN/CSM AND
MSFN/LM COMM MODES WILL BE INITIATED,

7, THE PRIME CSM/LM COMMUNICATIONS MODE DURING THE LUNAR ORBIT PHASE IS VHF,
THE PRIME VHF MODE IS VHF A SIMPLEX UNLESS THIS MODE IS PRECLUDED BY THE USE
OF VHF RANGING= DURING LUNAR STAY PHASE THE PRIME CSM/LM MODE IS MSFN RELAY*

8, THE CSM AND LN WILL TRANSMIT SIMULTANEOUSLY ON VHF AND USB DURING ALL LM
POWERED UP PHASES IN LUNAR ORBIT,

9, IN THE EVENT OF A COMPLETE LOSS OF CSM S-BAND COMMUNICATIONS WITH MSFN_ THE
LM WILL BE CONFIGURED FOR LM TWO-WAY RELAY AND RETAINED FOR TEl AND TECo

Bl LM/CBM/EVA/MSFN

I, LM TWO-WAY RELAY WITH TWO-MAN EVA IS THE PRIME MODE PLANNED FOR EVA
OPERATION, CSM---USB TRANSMIT/RECEIVE ONLY---LM--- TRANSMIT VHF At RECEIVE
VHF A AND B_ MSFN CONFIGURED FOR USB RELAY,

20-8 CSM VHF/USB MANAGEMENT

A, FOR CREW REST PERIODSt CSM S-BAND ANTENNAS WIlL BE SELECTED BY GROUND COMMANDS,

8, NORMAL CONTROL OF THE S-BAND MODES WILL BE BY GROUND COMMAND, CSM COMMUNICATIONS SWITCH
POSITION WILL REFLECT OUT-OF-SITE CONTACT CONFIGURATION,

MISSION REV DATE ,SECTION GROUP PAGE

APOLLO 14 FNL ll/I/701COMM G INST FUNCTIONAL
COMM-MNG, 20-2



NASA Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEM

20-9 LM STEERABLE ANTENNA MANAGEMENT

A= DURING ALL PHASES THE STEERABLE ANTENNA TEMPERATURE SHOULD BE MAINTAINED BETWEEN -65 DEG, F
ANO 185 DEGe F,

2Q-I0 APOLLO COLOR TELEVISION CAMERA MANAGEMENT

A6 THE COLOR TV CAMERA WILL NOT BE POINTED SUCH THAT THE SUN WILL BE IN THE FIELD OF VIEW= THE

CAMERA MAY BE POINTED NEAR THE SUN--- HOWEVERP IF OBJECTIONABLE FLARE OCCURSt THE GROUND
WILL REQUEST THE CAMERA TO BE MOVED,

B, THE GROUND WILL MONITOR THE TV PICTURE AND RECOMMEND CAMERA MOVEMENT TO PREVENT
'" IRREVERSIBLE VIDICON TUBE BURNS FROM REFLECTIVE OBJECTS,

C, BETWEEN EVA=S THE TV CAMERA WILL BE LOCATED IN THE SUN AND OPERATING TO MINIMIZE THE

POSSIBILITY OF FREEZING,

D, DELETED

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

F, DELETED

G, WHEN A BRIGHT OBJECT_ WITH A CONTRASTING DARK BACKGROUND IS IN THE FIELD OF VIEWt THE GROUND
WILL RECOMMEND AN ALC 5WITCH SETTING TO GET THE BEST PICTURE. THE ALC-PEAK WILL GIVE THE
BEST PICTURE OF THE BRIGHT OBJECT AND THE ALC-AVERAGE WILL GIVE THE BEST PICTURE OF THE
DARK BACKGROUND,

RUBES 20-11 AND
20-12 ARE RESERVEO,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 COMM 6 INST FUNCTIONAL
€OMM-MNGo 20-3



NASA Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R RULE CONDITION/MALFUNCTION _ PHASE e RULING i CUES/NOTES/COMMENTS

i i i
i t t

e SPECIFIC *

t i 1

20-13 LOSS OF TWO-WAY VHF IDOCKED ICONTINUE i REF LM HAL PROC COMM 3t LOSS OF VHF
VOICE COMM BETWEEN _ ONO GO FOR SIP MNVR o VOICE COMM wITH CSM

SPACECRAFT tUNDOCKED tDOCK ASAP I
t uNO GO FOR CSM CIRC =
= o = REF CSM HAL PROCEDURE COMM 5 - LOSS

°PRE-PDI =CONTINUE MISSION t OF VHF COMM WITH LM
t = I

°POWERED _CONTINUE MISSION I
IDESCEN T I I
I I I

ILUNAR oCONTINUE MISSION t
OSTAY I I
I I I NOTE---MSFN RELAY MAY BE UTILIZED
I I I
= ! I

20-14 LOSS OF TWO-WAY t I = REF CSM HAL PROCEDURES 7&8 - LOSS OF
VOICE COMM WITH MSFN I = t CSM VOICE COMM

I I I

A, CSM ONLY ILAUNCH IA*I* CONTINUE MISSION =
I ! I

IEART H I 2, ENTER NEXT BLOCK DATA o
IORBIT = POINT l
= = I

ITL C t 9* CONTINUE MISSION I A*3 ENTER LM EARLY TO USE LM S-BAND
= i i FOR VOICE COMM WITH MSFN*

t ' NO GO FOR LOI =
i = =

=OOI i 4, CONTINUE MISSION =
I I NO GO FOR SIP MANEUVER =
= I I

=UNDOCKED/= 5* CONTINUE MISSION i
=POWERED I =
IDESCEN T I =
= = =

°LUNAR = 6, CONTINUE MISSION t UTILIZE VHF OF VHF RELAY FROM LM, IF
=STAY I I UNABLE TERMINATE LUNAR STAY AND
= o = PERFORM A DOCKED TEI.
= I i

= = = NOTE--" RETAIN LM FOR COMM DURING

i = o TEC
I = i

B, LM ONLY tDOCKED =BeZ, CONTINUE MISSION = • REF LM MAL PROC COMM--
= I NO GO FOR SIP MANEUVER =
o = = _ LOSS OF S-BAND VOICE COMM

=UNDOCKED = 2= RETURN TO VICINITY OF =
iPRE.pp I t CSM I
= = NO GO FOR PDI = 5A* S-BAND RECEIVER CANNOT ACQUIRE
= = = PHASE LOCK*
IPOWERE D I 3•AePDI TO LO GATE *
1DESCENT = RETURN TO VICINITY I B,3• CSM RELAY ACCEPTABLE
= = OF CSM ASAP I
= = =

= o B*LO GATE TO TOUCHDOWN =
= I CONTINUE MISSION• =
I I I

ILUNA R I 5, LM LIFTOFF NEXT ASCENT =
=STAY I OPPORTUNLTY• =
I i =
I I =

20-Z5 LOSS OF TWO CSM =EPO 'CONTINUE MISSION =
AUDIO CENTERS = oNO GO FOR TLI I

=ALL ICONTINUE MISSION-NO GO o
i =FOR LOI I
i i i
= i I

20-16 LOSS OF VOICE FROM =DUAL °CONTINUE MISSION * EVA-1 HAS EVC-1 EVA-2 HAS EVC-2
EVA-2 TO EVA-1 =EVA = =

= =EVA-2 GO TO POSITION t=Bl= t

MISSION REV DATE SECTION GROUP PAGE

, APOLLO 14 FNL 11/1/70 COMM & INST FUNCTIONAL
COMM-SPECIFIC 20-_I,



NASA - Manned Spacecraft, Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R _ULE _ONDITION/MALFUNCTI ON° PHASE o RULING i CUES/NOTES/COMMENTS

i t !
! i 1
i i t

!O-E7 LOSS OF VOICE FROM °DUAL aCONTINUE MISSION t
EVA-1 TO EVA-2 oEv A I o

o ozo EVA-2 GO TO POSITION o
I I IIAII 1

i i !

o o2. EVA-E GO TO POSITION o

I I IIBII l
t i i
! i i
t i i

20-18 LOSS OF DUPLEX VOICE°DUAL tTERMINATE EVA t
BETWEEN EVA-1 AND °EVA o o
EVA-2 o o *

I I I
! I o
I I t

20-19 LOSS OF TWO-WAY °DUAL OTERMINATE EVA t
VOICE BETWEEN MSFN IEVA o o
AND EVA o °Zm EVA-2 GO TO POSITION o

I I IIAII I

i i 1

o o EVA-Z GO TO o
o o POSITION °°B°° o
! i !
t o i

o °2. IF UNABLE TO I
o o RE-ESTABLISH COMM o
o o EVA-2 RETURN TO LM AND o
o o RECONFIGURE COMM o
i t i

o o3. IF ABLE TO i
= = RE-E_TABLIBH COMM_ o
o o CONTINUE EVAm o
! ! #

o i i
i i #
i t i

20-20 LOSS OF TWO-WAY IALT °TERMINATE EVA o
VOICE BETWEEN MSFN _EVA o o
AND BOTH LM AND EVA °(ONE-MAN)°I. RECONFIGURE LM TO o

o o RE-ESTABLISH COMMm o
! t !

o °2m IF ABLE TO '
o o RE-ESTABLISH COHMt I

o o CONTINUE EVA. I
I I I
I I I
# I o
I I I

20-21 LOSS OF DUPLEX VOICE°ALT EVA tTERMINATE EVA o

BETWEEN LM AND EVA °(ONE-MAN)° €
• o_, RECONFIGURE LM o
o ' AND EVA TO VHF I
o I BACKUP MODEm m
i i i

o t2. IF ABLE TO o
t o RE-ESTABLISH DUPLEX '
o t COMM_ CONTINUE EVA, €
! o $
i, i I
! i i
i i i

RULES 20-22 THROUGH t o o
20-25 ARE RESERVEDm m o o

i i i

MISSION REV DATE iSECTION GROUP PAGE

APOLLO 1# FNL 11/1/70 COMM & INST FUNCTIONAL
COMM-SPECIF1C 20-15



NASA Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEM

t GENERAL I

20-26 Ao BASELINE REQUIREMENT (ALL PHASES EXCEPT LAUNCH)

i* CRITICAL INSTRUMENTATION (CRITICAL INSTRUMENTATION IS THAT INSTRUMENTATION
REQUIRED TO VERIFY MISSION GO/NO-GO CRITERIA)

Bo LAUNCH

THERE ARE NO CSM INSTRUMENTATION FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE
TERMINATED,

C, POWERED DESCENT ADDITIONAL REQUIREMENTS

THERE ARE NO CSM INST, SYS FAILURES FOR WHICH LM POWERED DESCENT WILL BE TERMINATED,

20-27 THE MISSION WILL BE CONTINUED WITH THE LOSS OF THE---

A, CSM UPDATA LINK

B. CSN CAUTION AND WARNING SYSTEM

C. CSM DSE

Do CSN HIGH GAIN ANTENNA

Eo CSM FM DOWNLINK

Fo C$M USB RANGING (PRN)

G, VHF RANGING

RULES 20-28 THROUGH
20-29 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL ZZ/Z/TO COMM & INSTR CSM IN_T -
GENERAL 204G



NASA Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEM

' MANAGEMENT i

20-30 DSE MANAGEMENT

A, LM AND CSM LOW BIT RATE TELEMETRY WILL BE RECORDED CONTINUOUSLY WHEN NOT IN CONTACT wITH
GROUND TELEMETRY SITES EXCEPT DURING PERIODS OF VHF RANGING WHEN NO LM TM WILL BE RECORDEDt

AND WILL BE NORMALLY PLAYED BACK AT LEAST ONCE PER REVOLUTION IN LUNAR ORBIT,

B, CM HIGH BIT RATE DSE RECORDINGS WILL BE MADE DURING THE FOLLOWING OPERATIONS---

i, LAUNCH

2, TLI

_. S-IVB/CSM SEPARATION

4, TD&E

5, ALL $PS MANEUVERS AND MIDCOURSE CORRECTIONS

6, DOCKING AND UNDOCKING

7, CM/SM SEPARATION AND ENTRY

B, DTO REQUIREMENTS (TBD}

9, LM FINAL SEP

C, DURING SLEEP PERIODS

1, USING HIGH GAIN ANTENNAS* DSE RECORDING AND DUMPING WILL BE MANAGED PER {A)
ABOVE,

20-31 CTE MANAGEMENT

A= CTE WILL BE CONFIGURED TO CLOCK IN GET FOR FLIGHTt HOWEVERo IF A HOLD OCCURS AFTER T-15
MINUTESt CTE WILL NOT BE CORRECTED UNTIL COMPLETION OF POWERED FLIGHT,

B, CTE WILL BE ALLOWED TO DRIFT .)-5 SEC BEFORE BEING UPDATED AFTER ORBIT INSERTION,

RULES 20-32 THROUGH
20-34 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL 11/1/70 COMM _ INSTR CSM INST -
MANAGEMENT 20-T /



NASA Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R RULE CONDITION/MALFUNCTION I PHASE I RULING i CUES/NOTES/COMMENTS

I I I
i I I

* SPECIFIC t

! i I

20-35 LOSS OF CSM TM o I i REF CSM MAL PROCEDURE,
i I I

Ao HBR OR LBR IALL 'A* CONTINUE MISSION t COMM 10 - MSFN REPORTS LOSS OF
I I I REALTIME PCM. USE MAY BE UTILIZED

Bo ALL TM 'LAUNCH °B,io CONTINUE MISSION = FOR TM IF AVAILABLE*
= = =

IEO i 2. ENTER NEXT BEST PTP =
= = =

=LO = 3. NO GO FOR LUNAR I
= = OPERATIONS I
= = =

=POWERED = 4. CONTINUE MISSION =
'DESCENT = =
= I =

'LUNAR = 5. LM LIFTOFF AT THE NEXT =
ISTAY = ASCENT OPPORTUNITY, o
= = i
= t =
= = =

= I I

20-36 LOSS OF CRITICAL =LAUNCH =CONTINUE MISSION =
INSTRUMENTATION = = =

= i =

IEO =ENTER NEXT BEST PTP =
= =NO GO FOR TLI =
= I =

=TLC =CONTINUE MISSION =
= I 1

= =NO GO LOI I
= ! =

=LO =NO GO FOR LUNAR OPERATIONS =
= ! =
= = =
= = =
! = =

20-3] LOSS OF ONE CSM PMP _ALL oCONTINUE MISSION =
POWER SUPPLY = t =

= = =
= I €
= I I

20=3E LOSS OF BOTH CSM =EPO =NO GO FOR TBI o
POWER AMPLIFIERS = ' =

i i =

.tALL °CONTINUE MISSION IF HI I
t =GAIN ANT IS AVAILABLE o
I I i
= = I
= ! i

20-3_ LOSS OF THE SCE =EPO ICONTINUE MISSION t
= °NO GO FOR TLI t
= I I

tTLC ICONTINUE MISSION o
= I I
I t o

tLUNAR =CONTINUE MISSION =
tORBI T = =
i i =

=LUNAR tCONTINUE MISSION =
=STAY t
I t t
1 o =

RULES 20-40 THROUGH = o =
20-4_ ARE RESERVED* = i =

l = i
i i e

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEIv

i GENERAL o

20-45 A, BASELINE REQUIREMENT

Z, CRITICAL INSTRUMENTATION (CRITICAL INSTRUMENTATION IS THAT [NSTRUMENTATION_
ONBOARD OR TM DURING MSFN AOSt OR ONBOARD ONLY DURING MFSN LOS REQUIRED TO

VERIFY MISSION GO/NO-GO CRITERIA)

B, POWERED DESCENT ADDITIONAL REQUIREMENTS

LM HBR TELEMETRY

C, LUNAR STAY ADDITIONAL REQUIREMENTS

LM LBR OR HBR TM IS REQUIRED, IF LM TM DATA IS LOST DURING THE EVAt ONE CREWMAN WILL RETURN
AND ATTEMPT TO RE-ESTABLISH THE LOST COMMUNICATIONS LINK,

20-46 THE MISSION WILL BE CONTINUED WITH THE LOSS OF THE---

A, LM UPDATA LINK

B6 LM CAUTION AND WARNING SYSTEM

C6 LM DSEA

Do EVA TELEMETRY

Ee LM FM DOWNLINK

F, LM USB RANGING (PRN)

G, VHF RANGING

RULES 20-47 THROUGH
20-49 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 _NL ZZ/I/70 COMM & INST LM INST -
GENERAL 20_9



NASA Manned Spacecraft Center

MISSION RULES

,_ECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEM
-- i -----

i MANAGEMENT i

20-50 LM USB/TM MANAGEMENT

A. FOR NORMAL LM POWERED UP PHASES_ THE LM STEERABLE ANTENNA WITH THE POWER AMPLIFIER WILL BE

uSED, DURING LUNAR STAYi IF THE ERECTABLE ANTENNA 15 USED_ THE POWER AMPLIFIER MAY _E
TURNED OFF IF HBR TM AND VOICE CIRCUIT MARGINS ARE ADEQUATE.

Be DURING PERIODS OF LM OuT-OF-STATION CONTACT (LUNAR FAR SIDE)t THE TM BIT RATE WILL BE
SWITCHED FROM HBR TO LBR AND TRANSMITTED TO THE CSM OVER VHF B EXCEPT DURING VHF RANGING
AND PERIODS OF CRITICAL VOICE COMMUNICATIONSo

SYSTEM MONITORING

DURING SLEEP PERIODS TBD CREWMEN WILL SLEEP WITH HEADSETS TO MONITOR FOR MASTER ALARMS OR
GROUND COMMUNICATIONS,

RULES 20-51 THROUGH

20-54 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO i_ FNL fill/7€ COMM & INST LM INST -
MANAGEMENT 20_10



NASA Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R RULE CONDITION/MALFUNCTION ° PHASE o RULING t CUE,/NOTES/COMMENTS

! ! i

! i i

i SPECIFIC i

! ! i

20-55 LOSS OF LM TM i i t REF LH MAL PROC COMM 6
! ! !

A, LOSS OF LBR ONLY °ALL IA= CONTINUE MISSION t
I l !

B, LOSS OF HBR ONLY IALL IB,I, CONTINUE MISSION I MSFN REPORTS LOSS OF PCM
I I i

I i J ADEuUATE DATA TO MAKE FINAL GO/NO GO
, I o T_ CONTINUE POWERED DESCENT,
o I I

C, LOSS OF ALL TM IDOCKED 'Cole CONTINUE MISSION-NO GO I
, i FOR UNOOCKING o
JALL i 2, RETURN TO VICINITY OF m
t t ¢5M i
! i !

IPOWERE D t 3,(A) PDI TO LO GATE - I

IDESCEN T o ABORT-DOCK ASAP o
I o !

I ' {B) LO GATE TO TD - =
= CONTINUE MISSION o

I ! I

ILUNA R o _, LM LIFTOFF NEXT _ LAUNCH !
tSTAY I OPPORTUNITY t
I ! I
o I I
! m I
I I 1

20-5e LOSS OF CRITICAL I i o
INSTRUMENTION I t t

o m i

tDOCKED tDO NOT UNDOCK o
I ; o

IUNDOCKED _OOCK ASAP m
i o o
t ! t

RULES 20-57 THROUGH I m o

20-59 ARE RESERVED, I o t
i I I

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION CONCLUDED

R ITEM

o CSM- INSTRUMENTATUON REQUIREMENTS '

20-60 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF

UDL VALIDITY $1GNAL CTO262V - - HD 20-27A

USB RECEIVER AGC CTOb20E METER COMMON HD 20-27_20-7A(9)P
20-BB

USB RECEIVER ERROR CTOBO4F - - HD

DSE TAPE MOTION CTOOZ2X TB - HD 20-27t20-30

CTE TIME CTOZ45F - - HD 20-31

SCE 10 VDC CTOO_BV - - HD

SCE 5 VDC CTOOITV - HD

BCE 20 VDC CTOO15V - HD

SCE -20 VDC CTOOZ6V - HD

PCM HI REF 85 PERCENT CTOZ25V - - HD

PCM HI REF 15 PERCENT CTO126V - - HD

HI GAIN ANT POSe PITCH STOZ52H - - HD

HI GAIN ANT POS, YAW STOZ53H - HD

HGA BEAM WIDTH SW POS-NAR CTO161X - HD

HGA BEAM WIDTH SW POS-MED CTOZb2X - HD

HGA TRACK SW POS-AUTO CTO_6_X - - MD

HGA TRACK SW POS-REACQ CTOZb4X - " HD

LH- INSTRUMENTATION REQUIREMENTS

20-6_ MEAS DEGCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF

PCM OSC FAIL 2 GLO422V - - Z OF 2

PCM OSC FAIL 3 GLO423V - HD

CAL 85 PCT GLO401V - HD

CAL 15 PCT GLO402V - HD

MET GLOSOIW - HD

C&W PWR FAIL GL4054X CAUTION - HO

MASTER ALARM GL4069X MASTER ALARM - HD

DUA STATUS GTO441X - " HD 20-_6

S-BND ST PH ERR GTO992B ,- " HD

S-BND RCVR SIG GTO994V METER - HD 20-46
/CAUTION

STEERABLE ANT TEMP GT0454 METER - HD 20-9B_20-50
/CAUTION

XMTR PO GT0993 ...... HD 20-46P20-55

VHF B RCVR AGC GT0625 .... HD

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL 11/1/70 COMMUNICATIONS PRELAUNCH
AND INSTR REQMTS 20-1_i





NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC

R ITEM

GENERAL

21-I TO INITIATE MANNED LM MISSION PHASE5_ THE PYROTECHNIC SYSTEM MUST PROVIDE THE FOLLOWING MINIMUM
CAPABILITIES---

A, DOCKED OPERATIONS

ONE OPERATIONAL PYRO SYSTEM

B= UNDOCKED/SEPARATION AND SUBSEQUENT PHASES SEE LM TELMU GO/NO GO CRITERIA - PAGE 3-18=

21-2 DEFINITIONS---

LOSS OF PYRO SYSTEM

A= PYRO BATTERY OPEN CIRCUIT VOLTAGE LESS THAN 35 VDC

Be UNABLE TO ARM SYSTEM

21-3 A PYRO SYSTEM WILL BE DISABLED IF---

A= ANY RELAY K2 THROUGH K6 INADVERTENTLY CLOSES (REF MR 21-13)

Bo ANY RELAY K7 THROUGH K15 INADVERTENTLY CLOSES= SYSTEM WILL BE USED FOR APS PRESSURIZATIONt
DPS VENTING AND STAGING

A PYRO SYSTEM IS DISABLED BY OPENING THE APPROPRIATE ==LOGIC POWERt° CIRCUIT BREAKER

21-4 THE ASCENT AND DESCENT STAGES ARE CONSIDERED NON-RIGIDLY ATTACHED IF THE GUILLOTINE FAILS TO
SEVER THE INTERSTAGE UMBILICALS AND ALL OTHER INTERSTAGE ATTACHMENT POINTS HAVE RELEASED=

21-5 ANY SPECIFIC PYRO MISSION RULE' REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE FOR
TERMINATION OF AN EVA= ADDITIONALLY= SHOULD A PYRO SYSTEM EXHIBIT A KZ-K6 RELAY CLOSURE DURING
THE EVA_ ONE CREWMAN WILL RETURN AND ATTEMPT TO CORRECT THE MALFUNCTION=

21-6 THE NEXT BEST OPPORTUNITY FOR LIFTOFF AFTER TOUCHDOWN IS CONSIDERED TO BE T3 IN THESE RULES=
THERE ARE NO SINGLE PYRO FAILURES THAT WOULD CAUSE A T1 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

R ITEM

MANAGEMENT

21-10 APS WILL NOMINALLY BE PRESSURIZED IMMEDIATELY PRIOR TO STAGING, APS WILL NOT NORMALLY BE
PRESSURIZED MORE THAN 24 HOURS PRIOR TO THE LAST APS BURN--- HowEvERt 1N A CONTINGENCY CASEP THE
APS MAY BE PRESSURIZED UP TO 3-1/2 DAYS PRIOR TO THE LAST APS BURN,

21-11 IF UNABLE TO DEPLOY ONE OR MORE LANDING GEAR. A LANDING WILL NOT BE ATTEMPTED, DESCENT ENGINE
BURNS WILL BE CONTINUED SINCE CONTROL PROBLEMS ARE NOT EXPECTED TO EXIST AND DAMAGE TO THE
LANDING GEAR FROM THE BURN WILL NOT AFFECT ALTERNATE MISSIONSI

21-12 UNDOCKED STAGING wITH ONE PYRO SYSTEM WILL BE PERFORMED ONLY IF ABSOLUTELY NECESSARY TO MAiNTAiN
CREW SAFETY.

21-13 FOR A K1 THROUGH K8 FAILURE_ THE GOOD SYSTEM WILL BE DISABLED AND A PYRO FUNCTIONp OTHER THAN
STAGING9 ATTEMPTED (WITH THE MASTER ARM SWITCH OFF) TO DETERMINE IF K1 HAS FAILED CLOSED. IF
BOTH SYSTEMS ARE FAILED IN THIS NODEt THEY MUST BOTH BE TESTED FOR A K1 FAILURE INDEPENDENTLYe
A PYRO SYSTEM CANNOT BE DISABLED FOR A K1 FAILURE*

;21-1_ AN ARMED PYRO SYSTEM(S) THAT CANNOT BE DEARMED IS CONSIDERED UNSAFE FOR THE VIBRATION/SHOCK
ENVIRONMENT ASSOCIATED WITH LUNAR TOUCHDOWN,

RULE NUMBERS 21-15 THROUGH
21-19 ARE RESERVED.

MISSION REV DATE ISECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC

R RULE CONDITION/MALFUNCTION ° PHASE o RULING o CUES/NOTES/COMMENTS

i f t

SPECIFIC

! ! J

21-20 LOS5 OF--- o t o REF MALF PROC ED---
I t !

A* ONE PYRO SYSTEM IALL =A, i. DELAY STAGING AS t Z 'ED RELAY
t o LONG AS POSSIBLE o
o t I CSM RESCUE MAY BE REQUIRED DUE TO

IDOCKED o 2. CONTINUE MISSION o RC$ REDLINES
i o g

eUNDOCKED t NO-GO CIRC o
t i o

'PRE-PDI o 3, DOCK ASAP o
l o NO-GO PDI o
I t o

mPOWERED o 4*{A) PDI TO PDI + 5+30 o
_DESCENT o ABORT o
o o {B) PDI + 5+30 TO TD .o
o t CONTINUE MISSION o
i l ;

°LUNAR g 5o LIFT OFF AT NEXT o
aSTAY o BEST OPPORTUNITY o
o i i

B= TWO PYRO SYSTEMS tALL °B* 1. DOCK ASAP t
! i t

opOWERED t 2, ABORT PRIOR TO 5+30 o
IDESCEN T i t
I | o
o I ;
I I l
o I o
I ! I
I I I

21-2Z UNABLE TO DISARM o I o
PYRO SYSTEM(S) °ALL ;CONTINUE MISSION o REF MALF PROC ED---

t oNO-GO PDI o
o o o _ ED RELAY r
I o I

o °FOR UNSTAGED OPERATIONI o CSM RESCUE MAY BE REQUIRED DUE TO
OpLACE ONE ASCENT o RCS REDLINE

o OBATTERY ON BUS POWERING

o °THE ACTIVE GUIDANCE o
t oSYSTEMS, t
D o o

o °STAGE AS REQUIRED IN ORBIT o
! ! !

tPOWERE O OABORT o
ODESCEN T o o
t ! a

°LUNAR °LIFT OFF AT NEXT BEST o
tSTAY tOPPORTUNIT Y o
t INO-GO EVA o
i t i
i o t
! j i
i i i

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC

R RULE CONDITION/MALFUNCTION ° PHASE _ RULING o CUES/NOTES/COMMENTS

i t I
o ! i

2L-2_ A RELAY K7 THROUGH °ALL t o RELAYS

K15 INADVERTENTLY o o I
CLOSES t o I K7 - RCS PRES

i ! i
o I o K8 - LAND GEAR DEPLOY
t i i

o o t KBA - LAND GEAR DEPLOY
i i i
t o o K9 - DPS CRYO ME PRESS
1 o i

, _ t KIO - ASC HE TANK
o ! !

o o i KZZ - A_C HE TANK 2
t I I
o g i KZ2 - ASC FUEL AND OX COMP VALVE
o o * (SYSTEM B ONLY)
! I I

o o o KEZA - ASC FUEL AND OX COMP
• o ! VALVES
I ! I

o o ' K_3 - DPS FUEL AND OX VENT
o ! I
i o o K_ - DPS AMBIENT HE
o e !

t o o KZ_ - DPS FUEL AND OX COMP VALVES
1 I I
! I I

A. SYSTEM A o tAo CONTINUE MISSION o A AND B - PRIOR TO DPS CRYO HE
o o o PRESSP THE FAILED SYSTEM WILL BE
a tOPEN LOGIC POWER o DISABLED FUR ALL PYRO FUNCTIONS.

' °*°At° C/B UNTIL AFTER DP5 o SUBSEQUENT PYRO FUNCTIONS WILL BE

o OSHE PRESSURIZATION. CLOSE o ACCOMPLISHED USING SYSTEMS A AND B.
o IDES PROPULSION FUEL o
o °AND OXID VENTS THEN CLOSE o

°LOGIC POWER '°tA'° C/Be o
! o I

B. SYSTEM B o °Be CONTINUE MISSION t
I I I

o °OPEN LOGIC POWER o
I °=°B°° C/B UNTIL AFTER DPS o
o °SHE PRESSURIZATION, CLOSE o
a ODES PROPULSION t
• °FUEL AND OXID VENT5 t
t °THEN CLOSE LOGIC POWER o
' °''B°_ C/B, o
l o t

Co BOTH SYSTEMS o GO. I. CONTINUE MISSION '
t I l

o ' 2, PRIOR TO o

' ' POSITIONING MASTER '
t o ARM SW TO °ION°l--- I
o o CLOSE DES HE REG 1 o
o o AND 2 AND DES o
o o PROPULSION FUEL o
o o AND OXID VENTS. o
o o ALSO_ THE DESCENT o
o I PROPELLANT ISOL VLV o

o SWITCH MUST BE HELD J
' _ IN THE FIRE POSITION t
o o WHEN THE MASTER ARM I
I o SWITCH IS POSITIONED o
I e TO _lON_J FOR THE '

, o FIRST TIME. o
i i o

o o 3. OPEN DES HE REG _ AT o
i o T1G OF DPS Z BURN o
i i i
I I t

MISSION REV DATE SECTION GROUP PAGE

APOLLO E4 FNL 11/i/70 LM SEQUENTIAL SPECIFIC
AND PYROTECHNIC 2_-N



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC

R RULE CONDITION/MALFUNCTI ONI PHASE o RULING o CUES/NOTES/COMMeNTS

! o i
! € t
I I !

21-23 UNABLE TO STAGE ! t ° THIS RULE ONLY APPLIES TO ALTERNATE
o o ! MISSIONS
! g l

A. ASCENT AND ORNDZ °A, Z* CONTINUE MISSION ! A, CSM RESCUE MAY BE INITIATED DUE
DESCENT STAGES o o o TO RCS REDLINES
STILL RIGIDLY o o t
TIED TOGETHER o o 2, USE RCS FOR !

o o MANEUVERS o
I I t

Be INCOMPLETE tRNOZ °B, lo EXECUTE CSM RESCU_ o B* EVT MAY BE REQUIRED BECAUSE OF
STAGING! VEHICLE ! o o INABILITY TO DOCK,

NOT RIGID o o 2, GO TO DRIFTING FLIGHT !
; l !
! l !

l ! I
I o l
! I !

! t !

RULE NUMBERS 21-2_ o o o
THROUGH 21-49 ! o o
ARE RESERVED o o o

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 2_. - LM SEQUENTIAL AND PYROTECHNIC - CONCLUDED

R ITEF
.n _W.nm.

i PRELAUNCH INSTRUMENTATION t

21-5C MEAS DESCRIPTION PCM ONBOARO CATEGORY MISSIUN RULE REFERENCE

ED RLY A KI-K& GYO2OEX SYS A STAGING LIGHT M 21-i_ 2o _t 1_t 20P _Et
COMMON
CAUTION HD

LIGHT

EO RLY B KI-K6 GYO202X SYS B STAGING LIGHT M 21-i_ 2t _I 13_ 20t 2_t

ED RLY A KT-K15 GYO231X HD 2_nl0 _P 22

ED RLY B KT-KE5 GYO232X HD 2E-Et 31 22

SELECTED ED BAT METER M 2Z-19 2o 20
VOLT

MIS@ION REV DATE sEcTIoN GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

R ITEP

I GENERAL t

22-1 TO INITIATE MANNED LM MISSION PHASES_ THE ELECTRICAL POWER SYSTEM MUST PROVIDE THE FOLLOWING
MINIMUM CAPABILITIES---

NOTE

LM ACTIVE RENDEZVOUS/CONTINGENCY RETURN ASSUMED

A. DocKED WITH HATCH OPEN AND TUNNEL CLEAR

io CDR OR LMP BUS

2. TWO DESCENT BATTERIES WITH ASSOCIATED FEEDER OR ONE ASCENT BATTERY WITH
ASSOCIATED FEEDER.

3* SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE THE
PLANNED ACTIVITY PERIOD=

B. DOCKED WITH HATCH CLOSED

1, CDR AND LMP BUSES

2. TWO DESCENT BATTERIES PLUS ONE ASCENT BATTERY OR BOTH ASCENT BATTERIES=

3. BOTH ASCENT FEEDERS

4= SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE THE
PLANNED ACTIVITY PERIOD PLUS A RESERVE OF _ HOUR=

C= UNDOCKED/SEPARATION AND SUBSEQUENT PHASES _EE LM TELMU GO/NO GO CRITERIA- PAGE 3-_8=

MISSION REV DATE SECTION GROUP PAGE

APOLLO _4 FNL 11/_/70 LM ELECTRICAL GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

R ITEM

22-2 DEFINITIONS---

LOSS OF COR OR LMP BUS

A. INABILITY TO MAINTAIN BUS VOLTAGE GREATER THAN 26,5 VDC

Be A BUS CURRENT GREATER THAN OR EQUAL TO 90 AMPS

LOSS OF AN EPS BATTERY

A. BATTERY OUTPUT LESS THAN OR EQUAL TO 2 AMPS WHEN CONNECTED TO A BUS

Be TEMPERATURE GREATER THAN OR EQUAL TO _45 DEG F WITH VOLTAGE EQUAL (UNSTAGED
CONFIGURATION) OR LESS THAN NOMINAL (STAGED CONFIGURATION)P AND CURRENT LESS
THAN NOMINAL

C* INABILITY TO MEET VOLTAGE REGULATION AT REQUIRED LOAD

D, INABILITY TO BE CONNECTED TO A FEEDER DUE TO A MALFUNCTIONED ECA

E* BATTERY OPEN CIRCUIT VOLTAGE BELOW 31.8 VDC STEADY STATE

LOSS OF A DC BUS FEEDER

A, DESCENT - INABILITY TO USE AS A POWER PATH THE ELECTRICAL CONNECTIONS FROM

THE OUTPUT TERMINALS OF THE DESCENT ECAtS TO THE DFR

B, ASCENT - INABILITY TO USE AS A POWER PATH THE ELECTRICAL CONNECTIONS FROM
THE OUTPUT TERMINALS OF THE ASCENT ECAIS TO THE _AT FEED TIE CIRCUIT

BREAKERS

LOSS OF OVERCURRENT PROTECTION

A, DEFINITE LOSS IF---

(_) BOTH CIRCUIT BREAKERS POWERING THE ECA°5 FAIL OPEN (ALL DESCENT OR ALL ASCENT
BATTERIES_ DEPENDENT ON WHICH PAIR OF CIRCUIT BREAKERS FAILED)

(2) FAILURE OF AN ASCENT BATTERY NORMAL FEED CONTACTOR

B* PROBABLE LOSS IF---

(_) UNABLE TO MEASURE A BATTERY CURRENT BOTH ONBOARD AND ON TELEMETRY

(2) UNABLE TO TAKE THE BATTERY OFF LINE

LOSS OF AN INVERTER AND/OR ASSOCIATED AC DISTRIBUTION

A, AC BUS VOLTAGE LESS THAN OR EQUAL TO 1Z0,5 OR GREATER THAN OR EQUAL TO Z20
VAC

B* AC BUS FREQUENCY LESS THAN OR EQUAL TO 390 OR GREATER THAN OR EQUAL TO 410
HZ

C, POWER CANNOT BE SUPPLIED TO AN AC BUS

22-3 ANY SPECIFIC EPS MISSION RULE REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE FOR
TERMINATION OF AN EVA, ADOITIONALLYt A CREWMAN WILL RETURN FROM THE EVA TO CORRECT THE
FOLLOWING---

A= A DESCENT BATTERY MALFUNCTION REQUIRING THE BATTERY TO BE TAKEN OFF LINE*

B= 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,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

R ITEM

B MANAGEMENT '

22-10 THE MISSION WILL BE CONTINUED AFTER LIFTOFF WITH THE LOSS OF OVERCURRENT PROTECTION. IF THIS
PROTECTION IS LOST PRIOR TO LIFTOFFt A HOLD WILL BE CALLED,

Ao IF OVERCURRENT PROTECTION IS LOST ON AN INDIVIDUAL DESCENT BATTERY_ THE BATTERY WILL BE
LEFT ON LINE EXCEPT FOR EVA.

BQ IF ALL DESCENT OVERCURRENT PROTECTION IS LOSTo BOTH ASCENT BATTERIES WILL BE PARALLELED
WITH THE DESCENT BATTERIES ON LINE PERIODICALLY TO MONITOR CURRENT AND OBTAIN A CONSUMABLE
TREND.

Co IF ONE OR BOTH ASCENT BATTERY NORMAL FEED CONTACTORS FAIL OPENt THE SPACECRAFT WILL BE
CONFIGURED WHEN ASCENT STAGE ONLY OPERATIONS ARE REQUIRED_ USING THE BACKUP FEEDS ON BOTH
ASCENT BATTERIES WITH THE CROSSTIES LEFT OPEN.

22-Z1 THE ASCENT BATTERIES WILL BE PRECONDITIONED FOR---

A, ABORT STAGING WITH TWO ASCENT BATTERIES/SPLIT BUS OPERATION - BY REMOVING A MINIMUM OF 2.5

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 PDI.

B. LUNAR L/O OR STAGING DURING COASTING FLIGHT WITH TWO ASCENT BATTERIES/SPLIT BUS OPERATION -
BY REMOVING A MINIMUM OF 2.5 AMP HOURS FROM EACH ASCENT BATTERY IMMEDIATELY PRIOR TO

DISCONNECTING THE LAST DESCENT BATTERY FROM EACH BUS.

C. LUNAR L/O OR STAGING DURING COASTING FLIGHT WITH ONE ASCENT BATTERY/TWO BUS OPERATION - BY
REMOVING A MINIMUM OF 5 AMP HOURS FROM THE REMAINING ASCENT BATTERY IMMEDIATELY PRIOR TO

DISCONNECTING THE LAST DESCENT BATTERY FROM THE BUSES,

22-12 THE BAL LOAD CROSSTIES (_OA) WILL BE OPEN FOR MAIN PROPULSION BURNSP STAGING_ AND WHENEVER AGS
IS IN THE OPERATE MODE wITH BOTH _tAEA_' CIRCUIT BREAKERS CLOSED. THE BUS CROSSTIES (_0OA) WILL
NOMINALLY NEVER BE CLOSED.

22-13 ELECTRICAL POWER WILL NEVER BE INTENTIONALLY APPLIED TO A SHORT TO HELP DETERMINE ITS LOCATION
UNLESS THE FEEDER FAULT LIGHT HAS FAILED. A GOOD BUS WILL NEVER BE CROSSTIED INTO A SHORT OR
POSSIBLE SHORT.

22-14 THE INVERTERS WILL BE SWITCHED FOR A VOLTAGE LESS THAN OR EQUAL TO 112 VAC OR A FREQUENCY
GREATER THAN OR EQUAL TO #02 OR LESS THAN OR EQUAL TO 398 HZ.

MISSION REV DATE iSECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

R ITEM

22-15 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 BATTERY,

22-16 FOR A SHORTED DESCENT FEEDER_ THE ASCENT BATTERIES WILL BE PLACED ON NORMAL FEED WITH THE SHORT
ISOLATED vIA THE DEADFACE RELAY, OPERATIONALLY THIS RESULTS IN THE LO55 OF ALL REMAINING DESCENT

ELECTRICAL ENERGY FOR CONSUMABLE CONSIDERATIONS, THE TWO DESCENT BATTERIES THAT STILL HAVE AN
OPERABLE FEED PATH WILL BE USED ONLY IF NECESSARY TO MAINTAIN CREW SAFETY,

22-17 IF AN ASCENT BATTERY IS LOST AT ANY TIME EXCEPT DURING POWERED DESCENT, 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 (ZOOA) CBtS CLOSED, PRIOR TO PRESSING THE ABORT STAGE BUTTON_
THE DESCENT BATTERIES MUST BE TURNED OFF AND THE DES ECA CB=B (2) MUST BE OPENED. DURING POWERED
DESCENT THE REMAINING ASCENT BATTERY WILL BE USED ONLY ON ITS NORMAL FEEDPATH AND WITH THE
CROSS-TIE CB_5 OPEN, SHOULD THERE BE AN ABORT STAGE DURING POWERED DESCENT AFTER ONE ASCENT
BATTERY HAS FAILEOt THE ASSOCIATED BUS WILL BE LOST AT STAGING.

22-IE FOR AN OPEN DESCENT FEEDER OR FOR THE LOSS OF TWO DESCENT BATTERIES ON THE SAME BUS THE CROSS
TIE BAL LOAD CIRCUIT BREAKERS WILL BE CLOSED ON THE LUNAR SURFACE AND THE MISSION CONTINUED

WITHIN THE CONSUMMABLES BUDGET,

22-i FOR A SHORTED ASCENT FEEDER ON THE LUNAR SURFACE_ THE ASCENT BATTERIES WILL NOT BE CONNECTED
UNTIL THE NOMINAL TIME TO MEET PRECONDITIONING REQUIREMENTS,

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

R RULE CONDITION/MALFUNCTION' PHASE i RULING i CUES/NOTESICOMMENT5

i ! !

i ! t

t SPECIFIC t

i ! t

22-20 LOSS OF EITHER DC _ i t REF HALF PROC EPS---
BUS t _ o

I I I i UNSTAGED OC _U5

IALL °A* DELAY STAGING ALAP I
= _ o 2 STAGED DC BUS

IOOCKED tB, CONTINUE MISSION t
! o !

t I 1. DO NOT UNDOCK o
i I I

I t 2, CREWMEN OPERATE 1
t t WITH CONNECTING i , LOSS OF DC BUS RESULTS IN LO$S OF
o o HATCHES OPEN AND i ONE PYRO SYSTEM
I I TUNNEL CLEAR i
i * t , LOSS OF EITHER OC BUS DURING
o i 3, PERFORM LIMITED i DESCENT ENGINE BURNS RESULTS IN
i i SYSTEMS EVALUATION ' THROTTLING TO i00 PERCENT* IF ON
t I i INV 2t LOSS OF THE LMP BUS CAUSES

OUNDOCKED =C, DOCK ASAP/ NO GO CIRC I THE ENG TO SHUT DOWN.
I ! I

oPRE-PDI ID, NO GO PDI/DOCK ASAP =
! ! !

IPOWEREO IE, ABORT t
ODESCENT _ DOCK A6AP o
! t !

=LUNAR IF* LIFTOFF AT NEXT o
OSTAY I BEST OPPORTUNITY i
! i

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

R RULE ICONDITION/MALFUNCTION' PHASE I RULING t CUES/NOTES/COMMENTS

I ! I

22-21 SHORTED DC BUS ' = _ REF MALF PROC EP$---
FEEDER , I

, I * 1 UNBTAGED DC BUS
! ! !

A. DESCENT 'ALL °A.Z= CONTINUE MISSION I 2 STAGED DC BUS
I I

IUNDOCKED o 2* NO GO CIRC/DOCK ASAP t . SEE MANAGEM&NT RULE 22-18
I I t

'PRE-PDI _ 3. DOCK ASAP t
I I I

tPOWERED ' 4, ABORT t
'DEBCENT ' DOCK ASAP
! ! !

'LUNAR = 5= LIFTOFF AT NEXT BEST t
'STAY 1 OPPORTUNITY t
! ! I

B. ASCENT IALL 1Be1. DELAY STAGING ALAP I • SEE MANAGEMENT RULE 22-_9
I ! I

,DOCKED I 2• CONTINUE MISSION I
I i I

, o (A) DO NOT UNDOCK I
I ! I

e i (B) CREWMEN OPERATE I
t I WITH CONNECTING i
t t HATCHES OPEN AND i
i i TUNNEL CLEAR i
i ! i

' _ (C) PERFORM LIMITED f
i ' SYSTEMS I
' ' EVALUATION '
i i i

OUNDOCKED t 3, DOCK ASAP/NO GO CIRC o
! ! I

'PRE-PDI t #. NO GO PPI t
t I DOCK ASAP I

IPOWERED ' 5, ABORT t
IOE$CEN T o DOCK ASAP J
B !

ILUNAR = 8* LIFTOFF AT NEXT =
eBTAY i BEST OPPORTUNITY i
I i i

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft center

MISSION RULES

SECTION 22 - LH ELECTRICAL POWER

R 'RULE CONDITION/MALFUNCTION t PHASE = RULING = CUES/NOTES/COMMENTS

i = !
= I I

22-22 LOSS OF ASCENT = = * REF MALF PRUC EPS---
BATTERY(S) i = =

t = = 2 STAGED DC BUS

Ao LOSS OF ONE =DOCKED IAo l, CONTINUE MISSION I
= t NO GO CIRC t 4 STAGED BATTERY

ASCENT BATTERY = t DO NOT STAGE UNLESS =
=UNDOCKED = =DESCENT BATTERIE'S
= o AND 02 ARE DEPLETED =
t e I

tPRE.PD I o 2* RETURN TO VICINITY =
I = OF CSM ASAP =
= = NO GO PDI t
= i i

= DO NOT STAGE UNLESS I
= e DESCENT BATTERIES =
= t AND 02 ARE DEPLETED =
l I l

oPOWERED I 3*(A) PDI TO PDI + 5+20 i
=DESCENT t - ABORT =
= I DELAY STAGING ALAP =
I ! =

t = (B) PDI + 5+30 TO =
i o TD - CONTINUE =
o = MISSION I
= t !

=LUNAR t #, LIFTOFF AT NEXT *
=STAY 0 BEST OPPORTUNITY

Bo LOSS OF TWO =ALL =Be Z, DO NOT STAGE = NOTE--- THIS RULE DOES NOT APPLY
ASCENT BATTERIES 0 = = AFTER PDI + 5+20

t i DO NOT UNDOCK =
t ! I

o t DOCK ASAP IF =
= t UNDOCKED
= I !
= t !

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

R RULE CONDITION/MALFUNCTION ° PHASE o RULING o CUES/NOTES/COMMENTS

i t i
i l !

22-23 LOSS OF DESCENT t I I REF MALF PROC EPS---
BATTERY(S) o , e

o o t 1 UNSTAGED DC _US

A, LOSS OF ONE °ALL °A, CONTINUE MISSION +
DESCENT BATTERY I o o 5 UNSTAGED BAT IB ABNORMAL

* o o NOTE--- SEE MANAGEMENT RULE 22-18.

B. LOSS OF TWO *ALL oB. CONTINUE MISSION t CONSUMABLES DICTATE GO/NO Go FOR
DESCENT BATTERIES* o * REMAINING MISSION PHASES,

C* LOSS OF THREE *DOCKED °C* 1. DO NOT UNDOCK o
OR MORE DESCENT o * OPERATE WITH o

BATTERIES o o CONNECTING HATCHES o
o * OPEN AND TUNNEL *

o o CLEAR o

*UNOOCKED o 2. DOCK ASAPt NO GO CIRC*
! ! *

tPRE-PDI m 3, NO GO PDI o
t t DOCK ASAP o
o * i

*POWERED I 4. CA) PDI TO LO GATE - *
*DESCENT o ABORT DOCK ASAP o
t I l

* o (B) LO GATE TO TD - o
* o CONTINUE MISSION o

*LUNAR € 5. LIFT OFF AT NEXT o
*STAY o BEST OPPORTUNITY o

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 22 _ LM ELECTRICAL POWER

R RULE CONDITION/MALFUNCTION' PHASE = RULING ' CUES/NOTES/COMMENTS

= ! i

= t =

22-24 LOSS OF INVERTER(S) = = = REF MALF PROC EPS---
l , =

A, LOSS Of ONE tALL 'A• Z. CONTINUE MISSION I 6 INVERTER

INVERTER = '
= l

B• LOSS OF BOTH BDOCKED 'B• io CONTINUE MISSION ' • LOSS OF AC POWER RESULTS IN LOSS
INVERTERS 'UNDOCKED t NO GO CIRC ' OF DPS GIMBALS_ RRI S-BND STEERABLE

' = = ANT (HBR TM)t BOTH FOAl SPHERES_ •

=PRE-PDI i 2. DO NOT PERFORM PDI = HBR TM. 15 AVAILABLE FROM AN OMNI
, , I ANTENNA AND A 210 FT. MSFN SITE•
iPOWERED ' 3o(A) PDI TO LO GATE - =

=DESCENT = ABORT '
! , o

' ' (B) LO GATE TO TD - '
' ' CONTINUE MISSION =
i , =

'LUNAR ' #e CONTINUE MISSION '
'STAY o
! i =
= , =

22-25 LOSS OF AC BUSES = ' t REF MALF PROC EPS---
= =

A= LOSS Of BUS A 'DOCKED 'A. Z, CONTINUE MISSION ' 6 INVERTER
'UNDOCKED ' NO GO _IRC =

' ' = LOSS OF AC BUS A RESULTS IN LOSS
=PRE-PDI ' 2. CONTINUE MISSION = OF DPS GIMBAL CONTROL, RENOZ RADARP
'POWERED I I AND INTEGRAL LIGHTING
'DESCENT/ I =
'LUNAR = ' LOSS OF AC BUS B RESULTS IN LOSS
'STAY = = OF S-BAND STEERABLE ANTENNA (HBR TM)
' = = AND NUMERIC LIGHTING. HBR TM IS
' = = AVAILABLE FROM AN OMNI ANTENNA AND A
' ' ' 210 FT MSFN SITE•
, l l

Bo LOSS _F BUS B 'ALL JB, CONTINUE MISSION ' LOSS OF BOTH AC BUSES RESULTS IN
B t ' THE ABOVE PLUS LOSS OF BOTH FDAI
= = = SPHERES AND THE AOT

l I

I I t

C, LOSS OF BOTH =DOCKED/ 'C,1, CONTINUE MISSION- '
BUS A AND B 'UNDOCKED ' NO GO CIRC

'PRE-PDI = 2• DOJNOT PERFORM PDI '

=POWERED ' 3*(A! PDI TO LO GATE- =
'DESCENT ' ABORT '
, I !

' t (B) LO GATE TO TD - '
' ' CONTINUE MISSION '
! f P

'LUNAR ' 4. CONTINUE MISSION '
'STAY '

RULE NUMBERS 22-26 ' '
• THROUGH 22-49 ' I
ARE RESERVED, ' '

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL 1111/70 LM ELECTRICAL SPECIFIC
POWER 22-9



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 22 - LH ELECTRICAL POWER - CONCLUDED

R ITEM

22-50 MEAS DESCRIPTION PCM ONBOARD CATEGORY MISSION RULE
REFERENCE

AC BUS FREQ GCOI55F CAUT i OF 2 22-2J5_24_25
AC BUS VOLTS GCOO71V HETERo CAUT M

BAT 1 CUR GCZ201C METER Z OF 2
BAT 2 CUR GC_202C METER M PCM

LMP BUS VOLTS GCO302V METERtCAUT--'---_ 2 OF 3
BAT I VOLTS GCO2OIV METER----_ _ M
BAT 2 VOLTS GCO202V METER1 I 22-2tlO_Z4920P21_22t23
BAT 5 VOLTS GCOZOSV METER _J

BAT 3 CUR GCZ203C METER i OF 2
BAT # CUR GC1204C METER M PCM

CDR BUS VOLTS GCO_OZV METERtCAUT ] 2 OF 3

BAT 3 VOLTS GCO203V METER _ I M

BAT 4 VOLTS GCO204V METER S
BAT 6 VOLTS GCOZO6V METER

BAT 5 CUR GC_205C METER M PCM
BAT 6 CUR GC1206C METER M PCM

BAT i MAL GC9961U CAUT_ COMP HD
BAT 2 HAL GC9982U CAUTo COMP HD 22-2olOl14t20t21_23
BAT 3 HAL GC9963U CAUTo COMP HD
BAT 4 HAL GC9964U CAUT_ COMP HD

HD
BAT 6 HAL GC9966U CAUTt COMP HD 22-2tlOtZOt21122o2_
BATTERY HAL GL4047X COMP HD

BAT 1 LOW TAP GC4362X FLAG MD
BAT 2 LOW TAP GC4364X FLAG HD 22-2s_O_20t21_23
BAT 3 LOW TAP GC4365X FLAG MD
BAT 4 LOW TAP GC4368X FLAG HD

BAT 5 8/U CDR GC_369X FLAG HD
BAT 6 NORM C_R GC_370X FL_ MD 22-2tlOtZTP20t21_22
BAT 5 NORM LMP GC4371X FLAG MD
BAT 6 B/U LMP GC#_72X FLAG HD

NOTE--- LOSS OF sEVERAL OF THE HD MEASUREMENTS ABOVE WILL CAUSE sEvERELY DEGRADED H'ISSION
MONITORING CAPABILITY,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 LM ELECTRICAL INSTR RE_
POWER 22-10





NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 23 - LM ENVIRONMENTAL CONTROL 

R I ITEM 

23-1 I 

, GENERAL ' 

TO INITIATE THE MANNED LM PHASES THE ENVIRONMENTAL CONTROL SYSTEM MUST PROVIDE THE FOLLOWING 
MINIMUM CAPA6ILITIES--­

NOTE 
LM ACTIVE RENDEZVOUS/CONTINGENCY 
RETURN IS ASSUMED 

A. DOCKED WITH HATCH OPEN AND TU~NEL CLEAR 

1. COM81NED VEHICLE PRESSURE INTEGRITY 

2. ONE LM COOLANT LOOP 

8. DOCKED WITH HATCH CLOSED 

1. CABIN PRESSURE INTEGRITY 

2. SUIT LOOP INTEGRITY 

3. ONE SUIT FAN 

4. ONE COOLANT LOOP 

5. SUFFICIENT 02. H20. AND LIOH CONSUMABLES TO COMPLETE THE PLANNED ACTIVITY 
PERIOD PLUS A RESERVE OF 1 HOUR 

C. UNDOCKED/SEPARATION AND SUBSEQUENT PHASES SEE LM T~LMU GO/NO GO CRITERIA - PAGE 3-18. 

MISSION IREV IDATE SEC TION GROUP PAGE 

APOLLO 141FNL I ENVIRONMENTA~ 
CONTROL I

11/1/701LM GENERAL 
I 23-1 



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R ITEM

23-2 DEFINITIONS---

LOSS OF CABIN INTEGRITY

LM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT bE MAINTAINED
GREATER THAN OR EQUAL TO 4,6 PSIA WITH AN OZ FLOW MATE OF 0,6 LbS/MR, FOR

DOCKED ACTIVITIES THIS WILL BE RELAXED TO A FLOW RATE OF 6 LBS/HR,

LOSS OF SUIT LOOP INTEGRITY

TOTAL PGA/SUIT LOOP LEAKAGE GREATER THAN OR EQUAL TO 0,3 PSI/MIN 10,6

LBS/HR) DURING SuIT LOOP PRESSURE CHECK OR A VISABLE TEAR IN THE PGA,

LOSS OF COOLANT LOOP

A, SUSTAINED GLYCOL TEMPERATURE GREATER THAN OR EQUAL TO 50 DEGREE F AND RISING
EXCEPT DURING COOLANT LOOP STARTUP AND DRYOUT (SUBLIMATOR LOST),

B, GLYCOL PUMP DELTA P LESS THAN OR EQUAL TO e PSID (CIRCULATION LOST) OR KNOWN LOSS
OF H20 FEED CAPABILITY TO THE SUBLIMATOR{S),

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 MANIFOLD PRESSURE.

LOSS OF ASCENT O2 TANK

A, MSFN CONFIRMATION OF LOSS OF ASCENT TANK PRESSURE WITH 02 MANIFOLD PRESSURE-- OR

B, IF 02 MANIFOLD PRESSURE CANNOT BE READ_ AND VEHICLE IS UNSTAGED AND DESCENT OZ
TANK GREATER THAN 35 PERCENTt CREW MAY CONFIRM LOSS BY BALANCING ONE TANK AGAINST
THE OTHER_ WITH MSFN COVERAGE--- OR

C. IF STAGED OR IF DESCENT 02 LESS THAN 35 PERCENT_ 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
P,

B, INABILITY TO SUPPLY 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

A, LOSS OF MEASUREMENT AND REMAINING TANK FEEDING AT TWICE NORMAL RATE,

B, ONE TANK FEEDING TWICE NORMAL RATE AND NO CHANGE IN MEASUREMENT ON OTHER TANK,

23-3 IF A SUBLIMATOR IS LOST DUE TO BREAKTHROUGH9 NO RESTART ATTEMPT WILL BE MADE,

23-4 OXYGEN PURGE SYSTEM AND PLSS CONSUMABLES WILL BE RESERVED FOR POSSIBLE EVT AND WILL NOT BE
CONSIDERED FOR LM GO/NO-COtS OR REDLINES,

23-5 TWO POUNDS OF OXYGEN CONTAINED IN THE LM CABIN WILL BE CONSIDERED AVAILABLE IN CALCULATING
GO/NO-GO°S OR REDLINES, THE CABIN CAN BE CONSIDEREDo WHEN DISCUSSING FuNcTIONAL PRESSURE VESSEL
REQUIREMENTS_ AS A BACKUP TO THE ASCENT 02 TANKS,

23-6 ANY SPECIFIC MISSION RULES REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE FOR
TERMINATION OF AN EVA, ADDITIONALLYt A CREWMAN WILL BE REQUIRED TO RETURN FROM AN EVA TO CORRECT
A FAILED OPEN DEMAND REGULATOR,

RULE NUMBERS 23-7 THROUGHr
2_-10 ARE RESERVED,

.MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 LM E_VIRONMENTA GENERAL
CONTROL 23-2



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R ITEN

o SYSTEMS MANAGEMENT I

23-1 IF EITHER ASCENT 02 TANK I5 LESS THAN OR EQUAL TO 95 PERCENTP IT WILL BE REPLENISHED FROM THE
DESCENT 02 WHEN THE DESCENT TANK QUANTITY IS GREATER THAN OR E_UAL TO 35 PERCENT AND AS CLOSE TO
STAGING AS POSSIBLE=

23-1; THE PLSS FILL VALVE WILL BE CLOSED, EXCEPT FOR REPRESSURIZING THE PLSS AND FOR MSFN REQUESTED

READOUTS OF 02 MANIFOLD PRESSURE,

23-13 CREW WILL GO TO EGRESS MODE IF INSUFFICIENT 02 IS AVAILABLE TO MAINTAIN CABIN PRESSURE FOR THE
REQUIRED TIME, ADDITIONALLY_ A MISSION PHASE WILL NOT BE INITIATED IF THIS CONDITION CAN BE
ANTICIPATED,

RULE NUMBERS 23-Z4 THROUGH
23-19 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL _1/1/70 LM ENVIRONMENTA MANAGEMENT
CONTROL 2_-3



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R RULE CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS

o 1
i i i
, , i

' SPECIFIC MISSION RULES o

i I
i i i

23-20 LOSS OF SUIT LOOP 'DOCKED 'CONTINUE MISSION ' • REF MALF PROC ECS---
INTEGRITY o ,

' 'l, PERFORM SYSTEMS ' 4A SUIT/FAN
, o EVALUATION WITHIN '
' ' CONSUMABLES LIFETIME '

' ' CONSTRAINTS WITH HATCH o
' ' OPEN AND TUNNEL CLEAR '
, l l

' '2, NO-GO FOR UNDOCKING o

'UNDOCKED 'DOCK ASAP
i ,

' 'DO NOT STAGE WHILE '
' 'UNDOCKED
, i

' 'NO-GO FOR CIRC '
! ! i

'PRE-PDI 'DOCK ASAP
' 'DO NOT STAGE WHILE '
t 'UNDOCKED
, , I

'POWERED 'Z* PDI TO PDI +5+30 - ABORT °
'DESCENT '
l l

, o DOCK ASAP '
I I

' ' DO NOT STAGE WHILE '
' ' UNDOCKED '
I ,

' '2. PDI +5+30 TO TD - ABORT '
! , t

I t DOCK ASAP '

'LUNAR 'LIFTOFF AT NEXT BEST o
'STAY 'OPPORTUNITY
1 ,

'RNDZ 'CONTINUE MISSION o
' 'DOCK ASAP
, I !

, , I
I , I

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/i/70 LM ENVIRONMENTA SPECIFIC
' CONTROL 23-4



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R RULE tCONDITION/MALFUNCTION' PHASE t RULING t CUES/NOTES/COMMENTS

, , l

23-21 LOSS OF CABIN ' ' ' • REF HALF PROC ECS---
PRESSURE INTEGRITY ' '

, I ' 2A CABIN

1DOCKED ICONT1NUE MISSION I
, I i

' 'l. PERFORM SYSTEMS '

' ' EVALUATION '
' _ WITHIN CONSUMABLE5 '

, i LIFETIME CONSTRAINTS '
' ' WITH ONE CREWMAN '
, o ON THE CSM '

, t UMBILICALS I
, I I

' 12. NO-GO FOR UNDOCKING i
l , l

'UNDOCKED 'DOCK ASAP

' 'DO NOT STAGE WHILE '
' 'UNDOCKED
, I I

' 'NO-GO FOR CIRC '

'PRE-PDI 'DOCK ASAP
' 'DO NOT STAGE WHILE '
' JUNDOCKED
' 'NO-GO FOR PDI t
I ,

IPOWERED '1, PDI TO PDI +5+30 - ABORT'
tDESCEN T ,
t IDOCK ASAP
i , i
i 'DO NOT STAGE WHILE '
' ' UNDOCKED '
! ,

' '2. PDI +5+30 TO kO GATE -

,' ' ABORT
l l l

, l DOCK ASAP '

' '3, LO GATE TO TD - '
' ' CONTINUE MISSION '
l ,

'LUNAR 'LIFTOFF AT NEXT BEST '

'STAY °OPPORTUNITY
l I

'RNDZ 'CONTINUE MISSION
' IDOCK ASAP

l I
1 , I
I ! I
I I

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1# :NL 11/1/'70 LM ENVIRONMENTA& sPECIFIC
CONTROL 29-5



NASA Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R RULE CONDITION/MALFUNCTION' PHASE I RULING ' CUESINOTESICOMMENTS
..........................................................................................................

, l I

, I

23-22 SUIT FANIS) FAILURE ' ' ' , REF MALF PROC ECS---
I l I

A, ONE SUIT FAN 'ALL 'A,L, CONTINUE MISSION ' 7A ECS
l t l
, i t

i i i

B, TWO SUIT FANS 'DOCKED 'B,l, CONTINUE MISSION WITH ' B, REMOVL HELMLT AND GLOVES
, t TUNNEL CLEAR AND '
' ' ON TRANSFER UMBILICAL I
' ' OR CW GARMENT W/O SUIT' • REF MALF PROC ECS---
, i

, I NO-GO FOR UNDOCKING I 4 S_T FAN
I I I

'UNDOCKED ' 2. DOCK ASAP
I ,

I t DO NoT STAGE WHILE I
' ' UNDOCKED i
, I I

' ' NO-GO FOR CIRC '
, ! i

'PRE-PDI ' 9, DOCK ASAP
! t

' ' DO NOT STAGE WHILE '

I ' UNDOCK_D '
i i t

I ' NO GO FOR POl '

IPOWERED ' 4,CA} PDI TO PDI + 5+3_ t PLACE DEMAND REG B TO 'IDIRECT OZ I'
'DESCENT ' ABORT I IMMEDIATELY OR REMOVE HELMET5 (MUST
, , I _E REMOVED FOR STAGING,)
' ' DOCK ASAP I
i , i

' ' DO NOT STAGE '
i ' WHILE UNDOCKED I
I , I

, I (B) PDI + 5+30 TO LO I
' ' GATE ABORT '
! , l

' ' (C) LO GATE TO TO '

' ' CONTINUE MISSION '

'LUNAR ' 5, LIFTOFF AT NEXT BEST i RETAIN PLSS'S FOR ASCENT IF
'STAY ' OPPORTUNITY ' POSSIBLE,
, i l

'RNDZ ' 6, DOCK ASAP I

MISSION REV DATE SECTION GROUP PAGE

APOLLO i_ FNL ii/i/70 _M ENVIRONMENTAL SPECIFIC
2ONTROL 23-6



NASA Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R RULE 'CONDITIONIMALFUNCTION' PHASE ' RULIN6 ' CUESINOTLSICOMMENTS
..........................................................................................................

I t I
! o t

23-23 DEMAND REGULATOR(S} ' t ' , REF MALE PROC EC_---
FAIL OPEN OR CLOSED I I t

t i l 3 CABIN PRESS IND HI

A, ONE REGULATOR tALL IA, CONTINUE MISSION t
t t t 9 SUIT PRESS HI
t t !

, t t 6 02 _TY

B, TWO REGULATORS JDOCKED/ tB,1, CONTINUE MISSION t
IUNDOCKED/I DO NOT UNDOCK m
J ' NO GO CIRC t
IPRE_PD I i 2, NO GO PDI
i t t

qPOWERED i 3, CONTINUE MISSION t
tDESCEN T , t
I I t

tLUNA R o _, DO NOT DEPRESS CABIN t

'STAY '
t ' LUNAR STAY MAY BE i

t t CONTINUED wITHIN t
t t CONSUMABLES BUDGET t
l l t

tRNDZ t 5, CONTINUE MISSION '
t l t

t t t
l t i
t i t
l t l

l t l
t l t
l t t

MISSION REV DATE SECTION GROUP PAGE

APOLLO Z4 FNL ZE/1/TO LM ENVIRONMENTA SPECIFIC
CONTROL 29-7



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 29 - LM ENVIRONMENTAL CONTROL

R RULE CONDITIONIMALFUNCTION t PHA$E t RULING ' CUESINOTESICOMMENTS
...........................................................................................................

t t o

t t !

23-24 LOSS OF H20 t I o , RbF MALF PROC ECS---
SEPARATOR(S) I , o

, t ' 7B ECS
A, ONE H20 'ALL °A. CONTINUE MISSION '

SEPARATOR ' t t
l l

B, TWO H20 IDOCKED IB,1, CONTINUE MISSION i
SEPARATORS J ! I

I I I

IUNDOCKED ' 2. DOCK ASAP l
tPRE-PD I I NO GO PDI I
l i DO NOT STAGE WHILE I
t i UNDOCKED '
t ! i

'POWERED ' _. CONTINUE MISSION i
'DESCENT t
g I !

!LUNAR ! 4, LIFTOFF NEXT BEST i
ISTAY ! OPPORTUNITY !
I I 1

!RNDZ ! 5, CONTINUE MI_SION AND !
! ! DOCK ASAP '
l ! !

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 :NL 11/1/70 LM ENVIRONMENTAL SPECIFIC
CONTROL 23-8



NASA Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R RULE CONDITION/MALFUNCTION I PHA&E i RULING t CUbS/NOT_S/CONMbNTS

i ! !
i ! !
i ! !

23-25 LOSS OF 02 TANK(S) ! o t
I I !

A* ONE ASCENT TANK !ALL tA, CONTINUE MISSION !
i i !
1 ! I

B* TWO ASCENT TANKS !DOCKED 18,1, DO NOT UNDOCK !
! I !

!UNDOCKED ! 2o DOCK ASAP

!PRE-PDI ! NO GO CIRC t
! i NO GO PDI !
t " DELAY STAGING ALAP !
i ! I

!POWERED ! 3,(A) PDI TO PDI + 5+30 !
=DESCENT ! ABORT i
! t DELAY STAGING ALAP !
i I !

o ! (B} PDI + 5+30 TO LO !
! ! GATE ABORT !
l I !

t o (C) LO GATE TO !
I I TOUCHDOWN !

! ! CONTINUE MISSION t
l l i

!LUNAR t 4, STAY WITHOUT EVA !
!STAY ! o
! I I

!RNDZ t 5, CONTINUE MISSION !
l ! l
l ! !

C, DESCENT TANK !OOCKED oC,l, CONTINUE MISSION !
! ! !

!UNDOCKED/! 2. DOCK ASAP !
!PRE-P_I * NO GO CIRC !
! ! NO GO PDI !
! t !

!POWERED ! 3, CONTINUE MISSION !

!DESCENT !

!LUNAR ! 4, LIFTOFF NEXT BEST !
!STAY I OPPORTUNITY !

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 LM ENVIRONMENTA SPECIFIC
CONTROL 2_-9



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R RULE CONDITION/MALFUNCTION I PHASE t RULING i CUES/NOTES/COMMENTS

, i i

i I i

23-26 LOSS OF COOLANT t e t . MEF HALF PROC ECS---
LOOPIS) _ I o
A, PRIMARY LOOP OR 'DOCKED 'A. i, CONTINUE MISSION ON ' 7E ECS -GLYCOL

SECONDARY LOOP tUNDOCKED t SECONDARY LOOP I
, 1 I 9 GLYCOL
I t NO-GO FOR CIRC i
i i i zo GLYCOL PRESS LOW
°PRE-PDI € 2, RETURN TO VICINITY e
i t OF CSM t
i ! i

I I NO-GO FOR PDI I
i t i

oPOWERE D t 3. CONTINUE MISSION ON t
IDESCEN T o SECONDARY LOOP '
I I I

ILUNA R t 4, LIFTOFF NEXT BEST t
'STAY I OPPORTUNITY, t
t t t

I IFOR LOSS OF PRIMARY LOOP---t
t I I

t e CA) OPEN CB (If) IMU
t i OPR
t ! i

i t (B) AT LIFTOFF- 60 i
I € MINP CLOSE CB I
t , (II) IMU OPR AND I
t i CONTINUE MISSION I
! 1 t

tRNDZ ' 5, CONTINUE MISSION i
o ! !

B* BOTH LOOPS IANY IDOCKED tB, l, INGRESS CSM ASAP I
COMBINATION OF i i

• LOSS OF t i NO-GO FOR UNDOCKING t

CIRCULATIONi I I t
SUBLIMATION t o t
CAPABILITYP OR t t I
H20 FEED FOR _UNDOCKED I 2* DOCK ASAP i
BOTH LOOPS) t t

tPRE.PD I t 3, NO GO CIRC i

t I DO NOT STAGEr NO GO t
t ' PDI t
t i !

IPOWERE D m 4elA) PDI TO PDI . 5+30 i
IDESCEN T t ABORT I

I I DOCK ASAP I
t e t

J t DO NOT STAGE t
! e l

t _ IBI PDI + 5+30 TO i
i t LO-GATE- '
* I ABORT t

t t DOCK ASAP I
! o t

I t (C) LO-GATE TO TD - € B*_,(C} LIFT OFF IMMEDIATELY AFTER

I t CONTINUE MISSION I TOUCHDOWN,
l l I

OLUNA R I • 8, LIFTOFF NEXT BEST I

tSTAY o OPPORTUNITY t
I I I

tRNDZ m 5* CONTINUE MISSION o B,5* CREW MAY ELECT TO REMOVE PGAtS
I _ FOR COOLING*

MISSION REV DATE SECTION GROUP PAGE

APOLLO l_ :NL 11/i/70 LM ENVIRONMENTAL SPECIFIC
CONTROL 23-10



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 23 - LM ENVIRONMENTAL CONTROL

R RULE 'CONDITION/MALFUNCTION' PHASE t RULING m CUES/NOTES/COMMENTS
-__ .......................................................................................................

23-2_ LOSS OF PRIMARY HZU 'DOCKED 'CONTINUE MISSION ' , REF MALF PROC ECS---
FEEDPATH 'UNDOCKED '

' 'NO-GO FOR UNDOCKING ' 8 GLYCOL
' °NO GO FOR CIRC '
, i

'PRE-PDI 'RETURN TO VICINITY OF CSM '

'POWERED ' CONTINUE MISSION o
'DESCENT '
l , l

'LUNAR 'LIFTOFF NEXT BEST I
'STAY 'OPPORTUNITY

'RNDZ 'CONTINUE MISSION t
, ! !

•23-2_ LOSS OF H20 TANK(S} '

A. ONE ASCENT TANK 'ALL 'A, CONTINUE MISSION '
l , l

B, TWO ASCENT TANKS IDOCKED 'B.E, CONTINUE MISSION '
_UNDOCKED ' NO GO CIRC
l , I

'PRE-PDI ' 2. RETURN TO VICINITY OF '
' ' CSM ASAP '
' ' DO NOT STAGE '
' ' NO GO PDI '

'POWERED t _,(A) PDI TO PDI + 5+30 '
'DESCENT ' ABORT '
' ' DO NOT STAGE '
' ' (B) PDI + 5+30 TO

' ' LO-GATE ABORT '
, t (C) LO GATE TO '
' _ TOUCHDOWN '
' ' CONTINUE MISSION '

'LUNAR ' 4o LIFTOFF NEXT BEST '
'STAY ' OPPORTUNITY
, I I

'RNDZ ' 5, CONTINUE MISSION ' CREW MAY ELECT TO REMOVE PGA'S FOR
l I ' CnOLING,

C, DESCENT TANK 'DOCKED 'C,_, CONTINUE MISSION '
I , I

tUNDOCKED/' 2, NO GO CIRC
'PRE-PDI ' NO GO PDI
! 1 I

'POWERED t 3. CONTINUE MISSION
'DESCENT/ ' WITH ASCENT
'LUNAR o CONSUMABLES CAPABILITY'

'STAY _' ,J

MISSION REV DATE SECTION GROUP PAGE

APOLLO l_ FNL 1_/1/70 LM ENVIRONMENTA& SPECIFIC
CONTROL 23-11



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R RULE CONDITION/MALFUNCTION I PHASE o RULING t CUES/NOTES/COMMENTS

! ! i
! ! i

23-29 FIRE OR SMOKE IN _ALL tTROUBLESHOOT/COMBAT FIRE t REF AOH PROC 5*3.2
CABIN OR SUIT I I I

! i i
o IASSESS DAMAGE AND I
I ITRANSFER TO CSM IF I

I tNECESSAR Y t
! t !

23-30 CONTAMINATION IN IALL mCREW MAY ELECT TO I IF UNABLE TO CLEAR CONTAMINATIONt
CABIN I eDECOMPRESS _ MISSION FlAY BE TERMINATED EARLY,

I I I
I 1 I
I ! I
I I I

23-31 GLYCOL COOLANT LEAK IALL ITRANSFER TO CSM t REF MALF PROC ECS---
I ! I

A, CABIN tALL °A. PURGE SUIT WITH _ 8 GLYCOL
t ' DIRECT O_ '

B. SUIT 'ALL IB, DISCONNECT FROM i
I I SUIT LOOP t
I I I
1 ! t
! I I

RULE NUMBERS 23-32 ' I t
THROUGH 23-49 ARE I I t
RESERVED. o g

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/I/70 LM ENVIRONMENT/ SPECIFIC
CONTROL 23-Z2
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MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL - CONCLUDED

R ITEM
__q .....

' INSTRUMENTATION REQUIREMENTS '
................................

23-50 MEAS DESCRIPTION PCM ONBOARD CATEGURY MISSIUN RULE REF

SUIT PRESS GF1301P METER HD 23-1_2_Gt20_21t2_
WARNING MD

CABIN PRESS GF3_TIP METER i OF 3
U/H RLF PRESS GF3591P M 23-L_2_5_1312012_p
F/H RLF PRESS GF3592P ..... 23o29

DES 02 PRESS GF3584P METER_ CAUT "_r"m I OF 2
02 MFLD PRESS GF3589P -.J M 2_-lJ2,6_llt12_13t
ASC 1 02 PRESS GF3582P METER, CAUT 1 OF 3 21t23_2_
ASC 2 02 PRESS GF3583P METER_ CAUT M

GLYCOL PUMP DELTA P GF202_P .....
SEC GLYCOL PUMP PRESS GF292ZP 1 OF 2

GLYCOL PUMP PRESS GF9997U METER M 23-1t2_3tb_26P3E
SEL GLYCOL LVL LOW GF9986U CAUT

GLYCOL TEMP GF9998U METER, CAUT Z OF 2 23-lt2t_tbP28t_l
GLYCOL OUTLET TEMP GF2581T M
SUIT TEMP GF128ZT METER

GLYCOL INLET TEMP GF2531T

DES H20 QTY GF458iQ METER, CAUT i OF 2

DES H20 PRESS GF4501P . M 23-1t2t27_28
ASC 1 H20 GTY GF4582Q METER, CAUT i OF 2
ASC 2 H20 QTY GF4583Q METER, CAUT M

PRI H20 REG DELTA P GF4101P HD 23-1o2,27P28

RTG TEMP GL8275T HD

REPR ELEC OPEN GP3572X WARNING HD 23-1t2,St13t2Ot21t2_
CO2 PART PRESS GFE521P METER_ CAUT_ COMP MD 23-It24_30

H20 SEP RATE GF9999U CAUT_ COMP HD 23-it22P2#
SUIT DIV EGRESS GFI221X .......... HD 23-it20_2_22_29

MISSION REV DATE SECTION GROUP PAGE
I
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 2_ - LM GUIDANCE AND CONTROL

R ITElv

I GENERAL I

24"1 RESERVED

24-2 DEFINITIONS

3-AXIS ATTITUDE CONTROL

3-AXIS ATTITUDE CONTROL IS DEFINED AS THE ABILITY TO CHANGE THE EXISTING
VEHICLE ATTIUDE PLUS AND MINUS ABOUT EACH AXIS= TO HAVE THIS CAPABILITY THE
LM REQUIRES AND OPERATIONAL MANUAL OR AUTOMATIC CONTROL SYSTEM=

REDUNDANT _-AXIS ATTITUDE CONTROL

REDUNDANT 3-AXIS ATTITUDE CONTROL IS DEFINED AS HAVING TWu AUTONOMOUS
ATTITUDE CONTROL SYSTEMS INDEPENDENT OF SECONDARY COILSt I,E=P NO SINGLE
FAILURE WILL CAUSE LOSS OF BOTH AUTONOMOUS SYTEMS,

GUIDANCE STEERING

GUIDANCE STEERING IS DEFINED AS THE ABILITY TO CALCULATE AND STEER LM ALONG
THE DESIRED THRUST VECTOR DURING A POWERED MANEUVER, TO HAVE THIS
CAPABILITY THE LM RE_UIRE_ AN OPERATIONAL PGNS OR AGSe

OPERATIONAL PGNS

AN OPERATIONAL PGN5 IS DEFINED AS NO LGC FAILUREt NO ISS FAILUREt NO DSKY
FAILURESt AND NO CES FAILURES PREVENTING ATTITUDE CONTROL=

A= ANY FAILURE OF THE LGC HARDWARE AND/OR THE ASSOCIATED INPuT/OUTPUT INTERFACES
WHICH CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDEREDAN LGC FAILURE=

B= ANY FAILURE WITHIN THE IMUt CDU, PTA_ OR THE PSA WHICH WOULU CAUSE A PERMANENT
LOSS OF THE INERTIAL ATTITUDE AND/OR VELOCITY MEASuREMENTo 1S CONSIDERED AN ISS
FAILURE,

C', ANY FAILURE OF THE DSKY HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES
WHICH CANNOT BE REMEDIED BY CREW PROCEDURE_ I_ CONSIDERED A OSKY FAILURE6

D= ANY FAILURE OF THE CES HARDWARE THAT PREVENTS ATTITUD_ CONTROL WHILE IN PGNS IS
CONSIDERED ACES FAILURE=

OPERATIONAL AG_

AN OPERATIONAL AGS IS DEFINED AS NO AEA FAILURE_ NO ASA FAILUREp NO DEDA
FAILUREt AND NO CE5 FAILURE PREVENTING AGS ATTITUDE CONTROL*

Ae ANY FAILURE OF THE AEA HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES
WHICH CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED AN AEA FAILURE,

Uo 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=

€, ANY FAILURE OF THE DEDA HARDWARE AND/OR THE ASSOCIATED INPUT/OUTPUT INTERFACES
WHICH CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED A DEDA FAILURE=

D= ANY FAILURE OF THE CES HARDWARE THAT PREVENTS ATTITUDE CONTROL WHILE IN AGS IS
CONSIDERED ACES FAILURE,

_-AXIS TRANSLATION

3-AXIS TRANSLATION IS DEFINED AS THE ABILITY TO CHANGE THE VEHICLE VELOCITYo
PLUS OR MINUSp ALONG EACH BODY AXISo TO HAVE THIS CAPABILITY THE LM REQUIRE5
UNE TTCA AND AN OPERATIONAL PGNS OR OPERATIONAL CES CIRCUITRY (AGS MANUAL),

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL _11_/70 LM GUIDANCE GENERAL .....................
AND CONTROL 24-1



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R ITEM

t MANAGEMENT

24-3 IMU

A, IRIS BIAS UPDATES WILL BE ACCOMPLISHED WHEN GYRO DRIFT IS GREATER THAN OR EQUAL TO +/- ,OTfi
DEG/HR 15 MERU)

B, THE PGNS WILL BE CONSIDERED NO-GO WITH A GYRO DRIFT GREATER THAN OR EOUAL TO ./-Ze5 DEG/HR
(100 HERD}, THE MAXIMUM ALLOWABLE VALUE WITHIN THE LGC IS ./-1=9_ DES/MR (128 MERU),

C, PIPA BIAS UPDATES WILL BE ACCOMPLISHED AS FOLLOWS---

1, NO BIAS UPDATES WILL BE ACCOMPLISHED PRIOR TO 90 MIN OF IMU OPERATION=

2, THE INITAL BIAS UPDATES WILL BE ACCOMPLISHED IF THE DELTA BIAS IS GREATER

THAN OR EQUAL TO ./- 0o03 CM/SEC/SECt AND SUBSEQUENT UPDATES WILL BE
ACCOMPLISHED IF THE DELTA BIAS IS GREATER THAN OR EQUAL TO ./- 081
CM/SEC/SEC,

3= PIPA BIAS WILL NOT BE UPDATED WHILE THE LM IS ON THE LUNAR SURFACE=

D, PNGS NO-GO FOR PIPA BIAS--- THE PNGS WILL BE CONSIDERED NO-GO IF THE PIPA BIAS EXCEEDS +1-
5,06 CM/SEC / SEC (=168 FT/SEC / SEC )= THE MAXIMUM LOAD VALUE WITHIN THE LGC IS *1- 12=5
CM/SEC / _EC=

24-4 LGC

A, A MASS UPDATE IS REQUIRED IF THE DIFFERENCE BETWEEN THE GROUND CALCULATION AND LGC VALUE
IS MORE THAN 200 LBS*

B= ALL +/-(U-V) JETS WILL BE INHIBITED VIA V85 DURING DOCKED DPS BURNS8

C= DURING DOCKED MANEUVERSt ALL DPS GIMBAL TRIMMING MUST BE DONE AT GRgATER THAN 35 PERCENT
THROTTLE IN THE AUTO THROTTLE MODE* THE RECOMMENDED SETTING IS _0 PERCENT THROTTLE,

2_-5 RENDEZVOUS RADAR

A8 THE RR MUST NOT BE USED TO TRACK CSM TRANSPONDER UNTIL 2 I/2 HOURS AFTER OPERATE HEATER
ACTIVATION AND THE ANTENNA TEMPERATURE (HPM) 15 GREATER THAN OR EQUAL TO 10 DEGeF AND THE
GYRO PACKAGE IS ESTIMATED TO BE GREATER THAN OR EQUAL TO 15 DEG,F

B, 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 EQUAL TO 200 DES F*

C, IF IT IS ESTIMATED .THAT THE RR GYRO PACKAGE WILL EXCEED 200 DES F (HPM APPROX8 135 DES FI

PRIOR TO COMPLETION OF THE BRAKING PHASE_ THE RR SHOULD BE TURNED OFF UNTIL REWUIRED FOR
TPI AND BRAKING,

O, IF THE ESTIMATED GYRO PACKAGE TEMP SHOULD EXCEED 200 DES F (HPM APPROX. 135 DES F) ANYTIME
DURING THE BREAKING PHASEt THE AC POWER TO THE RR SHOULD NOT BE TURNED OFF,

E* IF THE RR ANTENNA TEMP (HPM) EXCEEDS THE NOMINAL TEMP PROFILE BY 15 DEG Ft THE RR SHOULD
BE TURNED OFF IF IT IS NOT NEEDED,

F, IF THE RR OVEN HEATERS ARE TURNED OFF (BOTH THE PGNs--- RNDZ RDR AND HEATERS_-RNDZ RDR OPR
OPEN) RR RANGE DATA MUST NOT BE USED UNTIL 17 MIN AFTER RE-ENERGIZINGt ASSUMING THE OvEN
TEMP HAS DROPPED TO THE COLD RAIL TEMP*

I MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION24 - LMGUIDANCEANOCONTROL

R ITEt
i ,a

24-6 LANDING RADAR

Ae THE LR SHOULD NOT NORMALLY BE OPERATED AT AN ANTENNA TEMP LESS THAN + 90 DEG Ft HOWEVERt
THE LUNAR LANDING MISSION WILL BE ATTEMPTED IF THE ANTENNA TEMP IS ABOVE THE CRITICAL LIMIT
OF -lb DEG F (HARDWARE DAMAGE),

B, LR ACTIVATION WILL BE DELAYED IF THE LR TEMP IS PREDICTED TO BE GREATER THAN 145 DEGo F AT
PDI + 8+30 (HI GATE)

24-7 AG8

A* THE AGS IS DECLARED NO-GO DURING A GYRO AND ACCELEROMETER CALIBRATION IF THE GYRO DRIFT
CHANGE iS GREATER THAN 2,00 DEG/HR AND IF THE ACCELEROMETER BIAS CHANGE IS GREATER THAN
0=039 FT/SEC/SEC FROM THE VALUE AT THE START OF THE CALIBRATION,

B, THE AGS CAN BE USED TO PERFORM DOCKED ATTITUDE HOLD CONTROL,

C, THE AG8 IN PULSE MODE USING ONLY TTCA CONTROL tAN BE USED TO PERFORM A DOCKED BURN,

RULE NUMBERS 24m8 THROUGH
24-Z9 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 2# - LM GUIDANCE AND CONTROL

R *RULE gCONDITION/MALFUNCTION ° PHAGE * RULING ' CUES/NOTES/COMMLNTS

I , i o
i i ! *

• SPECIFIC *

t * i

l , l

24-2( LOSS OF GUIDANCE * *
STEERING t * *

I ! *
! I i

A* OPERATIONAL AGS tALL *CONTINUE MISSION * , REF MALF PROC AGS---
! ! l

I * * _ AGS WARNING LIGHT
• l i

i * * 2 DEDA RESPONSE IS ABNORMAL
p i I

! I *

8. OPERATIONAL tDOCKED/ *B.Z.(A) RETURN TO CSM * . REF MALF PKUC PGNS---
PGNS *UNDOCKED * (B) NO-GO FOR CIRC *

• * * 1 LGC WARN

• PRE-PD1 * 2*(A) RETURN TO CSM ASAP *
, , t 2 ISb WARN

• * (B) NO-GO FOR PDI *
• * * 3 TEMP CAUTION
! l I

• * * _ GIMBAL LOCK
i € t

• POWERED * 3*(A) PRIOR TO HI GATE *
•DESCENT * ABORT *
l ! I

• * (B) AFTER HI GATE t

o o (1) LAND MANUALLY *

I * (2) NO-GO FOR *
• * EXTENDED LUNAR *
• I STAY IF FAILURE*
• * ALSO AFFECTS *
• * REDUNDANT *
• * 3-AXIS ATT *
I * CONTROL *
! * !

ILUNAR * 4. ASCEND AT NEXT *
1STAY * BEST OPPORTUNITY
• * IF FAILURE ALSO *
• * AFFECT5 REDUNDANT *
• * 3-AXIS ATT CONTROL i
l * *

• RNDZ o 5, CONTINUE MISSION t
i I I

24-2 LOSS OF FDAI tALL * CONTINUE MISSION *
FUNCTION_ IATT* * * CREW OPTION *
RATES* ERRORS) I * *

o e o
e * i

24-2 LOSS OF AOT tALL o CONTINUE MISSION *
I ! !

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R tRULE PCONDITION/MALFUNCTION o PHASE _ RULING o CUES/NOTES/COMMENTS

! I !
! g !
o i !

24-22 LOSS OF RNDZ RADAR/ o o t CSH OPTICAL TRACKING CAPABILITY
VHF RANGING/OPTICAL e o o REQUIRES THE LM TRACKING LIGHT AND
TRACKING t o o THE ABILITY TO VISUALLY TRACK*
Ao LOSS OF ANY ONE °ALL °A=l* CONTINUE MISSION *

i i I

i o 2= REF, _-81 FOR o
o * NAVIGATION AND i
o I TRACKING REQUIREMENTS *
t o FOR M=1 RNDZ o
o ! I

Bo LOSS OF ANY TWO °DOCKED/ tB*I,(A| RETURN TO CSM ASAP o
OUNDOCKED o o
I I !

°PRE PDI t (B) NO-GO FOR PDI *
I ! !

tALL OTHER t ZQ(A) CONTINUE MISSION o
I I I

o * (B) REF 3-81 FOR o
t = NAVIGATION AND =
o o TRACKING o
o o REQUIREMENTS FOR P
I I H=_ RNDZ I
g ! !
! ! i
t o i
o o e

24-24 LOSS OF LANDING °DOCKED/ °1* RETURN TO CSM ASAP o
RADAR IUNDQCKED o o

o a2o NO-GO FOR CIRC o
! ! !

°PRE-PDI °Z* RETURN TO CSM ASAP o
! o I

o °2= NO-GO FOR PDI o
o I t _o GUIDO TO DECIDE WHEN ADEQUATE
°POWERED °L, PRIOR TO ADEQUATE o UPDATING OF ,LM STATE VECTORS HAS
ODESCENT m ALTITUDE UPDATING OF t BEEN ACCOMPLISHEDJ
I o LM STATE VECTORS--- t
o o o REF HALF PROC PGNS---
o o (AI NO-GO FOR LANDING €

o o o 6 ALT LT
m m (B| ABORT o
€ o t 7 VEL LT
€ 126 AFTER ADEQUATE o

o o ALTITUDE UPDATING OF ._ REF MALF PROC HTRS---
o o LM STATE VECTURS--- o
o o t 2 LR TEMP ABNORMAL
I o CONTINUE MISSION o
o ! i
! ! !

i t !

i ! o

RULES 24-25 THROUGH i o i
2_-27 ARE RESERVED o o o

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R RULE CONDITION/MALFUNCTION t PHASE * RULING o CUES/NOTES/COMMENTS

t t !
I i !
i i i

24-28 LOSS OF REDUNDANT tDOCKED/ 11, A RETURN TO CSN o
3-AXIS ATTITUDE 'UNDOC_ED i ASAP i

CONTROL I o t
I e (B) NO-GO FOR CIRC t
I I I

IPRE-PD I I 2,CA) RETURN TO CSM I
o I ASAP t
! t t

g o (B} NO-GO FOR PDI t
I I !

tPOWERE D I 3.(A) PRIOR TO HI GATE t
IDESCEN T i ABORT i
I t I

i e (B) AFTER HI GATE t
• I LANDING IS *
• i CREW OPTION I
! l I

ILUNA R I 4. ASCEND AT NEXT BEST J
ISTAY * OPPORTUNITY o
o I I

ORNDZ t b, CONTINUE MISSION

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R RULE CONDITION/MALFUNCTION = PHASE o RULING o CUES/NOTES/COMMENTS

.............................. ;......... T........................... T.....................................
t t o
! ! !

24-29 LOSS OF TRANSLATION a ! !
CAPABILITY t ! !

t i i

A* AUTOMATIC !DOCKED/ !Aole CONTINUE MISSION t All! CAN NOT DETECT FAILURE UNTIL
ULLAGE (+X) !UNDOCKED o o LGC COMMANDS ULLAGE

!PRE-PDI ! !
! I I • REF MALF PROC CES-'-
oPOWERED o 2o(A) PRIOR TO PDI o
ODESCENT o o _ ABNORMAL VEHICLE DYNAMICS
o I (1) BACK UP ULLAGE !
t t MANUALLY IF t 6 TTCA CMDS ABNORMAL
o o NECESSARY t
I ! !

o t (2) PDI INHIBITED o
t o IF NO AUTO DPS o
o o START o
! o t

a o (B) AFTER PDI t
o o CONTINUE MISSION o
I I t
I t I

B! 3-AXIS IDOCKED/ °B*lo(A) RETURN TO CSM ASAP I
TRANSLATION tUNDOCKED o o

i o i

o o (B) NO-GO FOR CIRC o
! o !

IPRE_PDI/ t 2, CONTINUE MISSION !
opOWERED I t
!DESCENT/ o t
ILUNA R o o
OSTAY ! o
! i o

ORNDZ o 3, NO-GO FOR LM ACTIVE o _.3 X AXIS TRANSLATION REUUIRED FO_
I u DOCKING ! M=l RNOZ
I I I

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R RULE CONDITION/MALFUNCTION* PHASE * RULING f CUES/NOTES/CUMMENTS

! ! o
l , !

24-30 LOSS OF PITCH OR *ALL *ENGINE GIMBAL - OFF * RCS IMPINGEMENT CONSTRAINTS ARE A
ROLL GOA * ICONTINUE MISSION UNLEG5 ' FUNCTION OF THE GDA POSITION AT THE

I *RCS IMPINGEMENT t Tilde or FAILURE, 50Db INF0 WILL bE

i ICONSTRAINTS ARE VIOLATED• * USED TO DETER_,INE CAPABILITY TO

I , G COMPLETE DESCENT FUR A GIVEN GDA
i * * POSITION.

! I *

I ! o

24-31 LOSS OF REDUNDANT *DOCKED/ 11• RETURN TO CSM ASAP *
ASC ENG ON IUNDOCKEO i o
CAPABILITY I * *

• *2• NO-GO FOR CIRC *
! , !

• PRE-PDI 'i, RETURN TO CSM ASAP *

• *2. NO-GO FOR PDI *
i l I

•POWERED 'I• IF DPS INSERTION =
•DESCENT * CAPABILITY EXISTS= ABORT =
= * =

= *2. AFTER DPS INSERTION *
• = CAPABILITY CONTINUE =

' * MIS_ION *
! ! *

• *3, NO-GO FOR EXTENDED =
• * LUNAR STAY *
• l i

• LUNAR *ASCEND AT NEXT BEST I
• _TAY *OPPORTUNITY t

! ! *

24-3; LOSS OF DPS AUTO ON =DOCKED/ *CONTINUE MISSION * • REF MALF PROC CE5 ---LO
CAPABILITY *UNDOCKED * *

• PRE-PDI *CONTINUE MISSION * HPS DOES NOT THRUST WHEN EVENT TIMER
• * * IND OO.OU
• POWERED eZ, IF AUTOMATIC ULLAGE *
•DESCENT * HAS OCCURRED--- s
• * A• ENG START PUSH =
• t B• DES ENG CMD OVRD ON t
= °2. IF AUTOMATIC ULLAGE =
I _ HAS NOT OCCURRED I
• * A. INHIBIT PDI IGNITION =
I I B, NO-GO FOR PDI =
! ! *

e * =

RULE NUMBER 24-33 = o *
IS RESERVED= t * *

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 24 - LH GUIDANCE AND CONTROL

R RULE COND|TION/MALFUNCTION ° PHASE o RULING t CuES/NOTES/COMMENTS

i i t
t ! t

24-3# LOSS OF AUTO °ALL iCONTZNUE MZSSXON t , REF HALF PROC CES---
THRUST CONTROL o o o

o o t _i ENG THR AND _MD O0 NOT AGREE/ OFF

o o o S_HEOULEQ
I e !
I e I

24-35 LOSS OF MANUAL °ALL ICONTINUE MISSION t
THRUST CONTROL o t o

! i !
! i t
i t i
i e i

24-36 LOSS OF LUNAR opOWERED oCONTINUE MISSZON o
CONTACT LIGHTS ODESCENT o o

t I !
I I I
I ! !

RULE NUMBER 24-37 o o t
THROUGH 24=39 ARE o o t
RESERVED * o t

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION24- M GUIDANCEANDCONTROL- CONTINUED
R ITEM

t PRELAUNCH INSTRUMENTATION t

MISSION RULE
24-40 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

LGC OOWNLINK GGOOOIU - M 24-20
PL5 TORO REF GGEO4OV - MD 24-20

2o5 VDC TM BIAS GGIIIOV - HD 24-20
IMU 28 VAC 800 GG1201V - - HD 24--20
IRIG SUSP 3,2 KC GG1331V - - HO 24-20
IMU STBY GG1513X - - HD 24-20
LGC OPR GGI523X - HD 24-20
X PIPA OUT IN PHASE GG2OOIV - HD 24-20
Y PIPA OUT IN PHASE GG2021V - HD 24-20
Z PIPA OUT IN PHASE GG2041V - HD 24-20
IG SVO ERR IN PHASE GG2107V - HO 24-20
IG IX RSVR OUT SIN GG21E2V FOAl COMMON HD 24-20

IG IX RXVR OUT COS GG2113V FDAI COMMON HD 24"20
MG SVO ERR IN PHASE GG2137V - " HD 24-20
MG IX RSVR OUT SIN GG2142V FDA] COMMON HD 24-20
NO IX RSVR OUT COS GO2143V FDAI COMMON HD 24-20
OG SVO ERR IN PHASE GG2167V - - HD 24-20
OG RSVP OuT SIN GG2172V FDAI COMMON HD 24-20
OG RSVR OUT COS GG2173V FDAI COMMON HD 24-20
PITCH ATT ERR GG2219V FDAI COMMON HD - PCM 24-20
YAW ATT ERR GG2249V FDAI COMMON HD - PCM 24-20

ROLL ATT ERR GG2279V FDAI COMMON HD - PCM 24-20
PIPA TEMP GG2300T COW SEPARATE HD - PCM 24-20
RR SHFT SIN GG3304V FDAI COMMON HD - PCM 24-23
RR SHFT COS GG3305V FDAI COMMON HD - PCM 24-23
RR TRUN SIN GG3_24V FDAI COMMON HD - PCM 24-23
RR TRUN COS GG3325V FOAl COMMON HD - PCM 24-23
LGC WARNING GGgOOIX CGW COMMON HD - PCM 24-20
ISS WARNING GGgoo2x C&W COMMON HD - PCM 24-20
LR ANT TEMP GN7563T TEMP MONITOR COMMON HD - PCM
RR NO TRACK GN7621X CGW COMMON HD - PCM 24-23

RR ANT TEMP GN7723T TEHP MONITOR COMMON HD - PCM 24-2}

YAW ERR CMD GHI247V - - M 24-28

PITCH ERR CMD GH1248V - - M 24-28
ROLL ERR CHD GHI249V " - M 24-28
JD A4D OUTPUT GH14Egv " - HD 24-27

RC5 TCP A4D GRSO32X - - HD 24-27
JD B3D OUTPUT GH1423V - - HD 24-27
RC5 TCP B3D GRSO36X - - HD 24-27
JD A2D OUTPUT GH142Tv - - HD 24-27
RCS TCP A2D GRSO40X " - HD 24-27
dO BED OUTPUT GH14_IV - - HD 24-27
RCS TCP BID GRSO44X - - HD 24-27
JD B4U OUTPUT GHI418V - - HD 24-27
JD B4F OUTPUT GH1420V - - HD 24-27
JD A4R OUTPUT GH1421V - - HD 24-27
JD A3U OUTPUT GH1422V - HO 24-27
JO B3A OUTPUT GH1424V - HD 24"27
JD A_R OUTPUT GH1425V - HD 24-27
JD B2U OUTPUT GHE426V - HD 24-27
JD A2A OUTPUT GH1428V - HD 24-27
JD B2L OUTPUT GHE429V - HD 24-27
JD AEU OUTPUT GH143OV - HD 24-27
JD AIF OUTPUT GH1432V - HD 24-27
JD BIL OUTPUT GHI433V - HD 24-27
RC5 TCP B4U GRS05_X - HD 24-2T
RC5 TCP B4F GR5033X - HD 24-27
RCS TCO A4R GRSO34X - HD 24-27
RCS TCP A3U GRSO35X " HD 2_-27
RC5 TCP B3A GRSO37X - HD 24-27
PC5 TCP A3R GRSO38X - HD 24-27
RCS TCP B2U GRSO_9X - HD 24-27
RCS TCP A2A GRSO41X - HD 24-27
RCS TCP B2L GRSO_2X - - HD 24-27
RCS TCP A1U GRSO43X - - HO 24-27
RCS TCP A1F GRSO45X - HD 24-27
RCS TCP B1L GRSO46X - HD 24-27
YAW ATT ERR GH1455V FDAI COMMON HD 24-28
PITCH ATT ERR GHE456V FOAl COMMON HD 2_-28

MISSION REV bATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 24 - M GUIDANCE AND CONTROL - CONTINUED

R ITE_

MI$SION RULE
24-4 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
CONT

ROLL ATT ERR GH1457V FDAI COMMON HO 24-28
RGA YAW RATE GH146ZV FDAI COMMON M ON BOARD 24-28
RGA PITCH RATE GHI462V FDAI COMMON M PCM/HD 24-28

RGA ROLL RATE GH1463V FOAl COMMON M 24-28
AGS SEL GHE621X - - HD 24-33
ROLL PLSD/DIR GHZ628X - - HD 24-33
PITCH PLSO/DIR GHlb29X - HD 24-33
YAW PLSD/DIR GH1630X - HD 24-33
AUTO ON GH1214X - HD 24-31
APS ARM GHI230X m M 24-31
ENG FIRE OVRO GH1286X - - HD 24-31
MAN THRUST CMD GHI311V METER SEPARATE M 24-34t24-35
PITCH GDA POS GHI313V " - M 24-30
ROLL GDA P05 GH1314V . m M 24-90
P TRM FAIL GH1323X COW COMMON HD 24-30
R TRM FAIL GHI33OX C&W COMMON HD 24-30
AUTO THRUST CMD GH1331V METER SEPARATE HD 24-34
DPS ARM GH1348X " - HD 24-32o24-31
VAR INJ ACT PO5 GQ6806H - - HD 24-34t24-35
CE5 AC PWR FAIL GL4026X C&W COMMON HD 24-30

CES DC PWR FAIL GL4027X COW COMMON HD 2_-30
AGS DOWNLINK DATA GIOOO1X - - HD 24-33
ASA TEMP GI3301T - - HD 24-33
ASA PWR/AEA FAIL GL4028X C&W COMMON HD 24-33
AUTO OFF GH1217X - HD 2_-32_24-31
AGS AUTO GM1641X - - HD 24-27
AGS ATT HOLD GHlb42X - HD 24-27
PGNS AUTO GHlb43X - - HD 24-27
PGNS ATT HOLD GH1644X - HD 24-27
LR RNG DATA NO GOOD GN7521X C&W COMMON HD
LR VEL DATA NO GOOD GN7557X C&W COMMON HD

MISSION REV DATE SE{TION 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

R I TEi',

' GENERAL t

25-i RESERVED

25-2 DEFINITIONS

A= AN OPERATIONAL DPS IS DEFINED AS FOLLOWS---

I, FUEL AND/OR OXID ENGINE INLET PRESSURE GREATER THAN 30 PSIA AT INITIATION,

2, FUEL AND/OR OXID 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 ib0 PS|A,)
WITH THROTTLE GREATER THAN 65 PERCENT,

3, TO INITIATE A BURNt THE OXIDIZER AND FUEL BULK TEMPERATURES MUST _E GREATER

THAN 50 OEG F AND LESS THAN 90 DEG F,

4, DELTA TEMP BETWEEN FUEL AND OXID LESS THAN 25 DEG F FOR BURNS LESS THAN

400 5EC_ AND LESS THAN E0 DEG F FOR BURNS GREATER THAN 400 SEC ONLY TO
INITIATE A BURN,

5, (A) DELTA PRESSURE BETWEEN FUEL AND OXID ENGINE INLET PRESSURES LESS THAN 25
PSID PRIOR TO LOW GATE,

(B) DELTA PRESSURE (FUEL HIGH) LESS THAN 50 PSIP AT START OF ANY BURN,

6* SUPERCRITICAL HELIUM ADEQUATE TO COMPLETE MISSIONe

B, THE LOW THROTTLE POINT IS DEFINED AS THE MINIMUM POSITION THAT THE THROTTLE ACTUATOR WILL
ASSUME WITH MINIMUM MANUAL THROTTLE COMMAND VOLTAGE,

Co DPS INSERTION CAPABILITY IS THE ABILITY TO OBTAIN A SAFE INSERTION wITH ONLY THE DPS,

RULES 25-3 THROUGH 25-10 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 LM PROPULSION GENERAL - DP_
-DPS 25"_



NASA - Manned Spacecraft Center

MISSION RULES

,SECTION 25 - LM PROPULSION - DPS

R ITEF
_. i .._..

25-1 THE DPS ENGINE WILL NOT NORMALLY BE OPERATED FOR LESS THAN 3=5 SEC= A 2 6EC COAST BEFORE RESTART
AT LTP AND A 30 MINUTE COAST BEFORE RESTARTS GREATER THAN LTP IS REQUIRED,

25-12 RESERVED

25-13 RESERVED

2B-l= FROM A SAFETY STANDPOINT SUPERCRITICAL HELIUM BURST DISC RUPTURE DURING MANNED OPERATION IS AN-
ALLOWABLE EVENT=

25-I_ PROPELLANT GAGING

A, PRIME METHOD--- PQGS (TMo ONBOARD} (i=3 PERCENT)

Be BACKUP METHOD--- GROUND MASS CALCULATION (3 PERCENT FOR GAGING)

25-1_ 1F POWERED DESCENT IS ABORTED DURING DPS INSERTION CAPABILITY OR IF A DOCKED DPS CONTINGENCY IS
REQUIREDo THE DES HE REG 1 AND REG 2 VALVES SHOULD BE CLOSED AT A PUGS READING OF 37 PERCENT TO
INSURE A LOW ENOUGH TANK PRESSURE TO PREVENT A VIOLATION OF FRACTURE MECHANICS LIMITS FROM HEAT
SOAK BACK,

RULE NUMBERS 25-17 THROUGH 25-29 ARE RESERVED=

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL _1/1/70 LM PROPULSION GENERAL - DPS ..........
-DPS 25-2



NASA Manned Spacecraft Center

MISSION RULES

SECTION 25 - LM PROPULSION - DP5

R RULE CONDITION/MALFUNCTION t PHASE _ RULING _ CUES/NOTES/COMMENTS

1 t t
i t !

i SPECIFIC MISSION RULES t

i i i

25-3O LOSS OF OPERATIONAL tDOCKEDI GAG INHIBIT OP5 BURNS t REF HAL PROC DPS---
DPS (PRIOR TO LOW IUNDOCKED i o

GATE REF MR 25-2 o t J L DES REG
FOR DEFINITION. o I i
AFTER LOW GATE ONLY tPRE-PDI IB, RNDZ ASAP _ _A FUEL/QXID PRESS ABNORMAL
LOW INLET PRESSURE_ I = I
LESS THAN _50 PSIA) e t t 2 FUEL/UXID TEMP ABNORMAL

I = l= INHIBIT PDI I
o t o _ HE PRESS ABNORMAL
= = 2o RNDZ WITH AP$ I
i I I

°POWERED *Co ABORT STAGE I
IDESCEN T , i
I i I
i ! e
I I i

25-31 START TANK LEAK t e I REF HAL PKOC DPS---
PRIOR TO , _ o
PRESSURIZATION t I I 3 HE PRESS ABNORMAL

A. FUEL AND/OR GIlD IALL IA, CONTINUE MISSION I
ENGINE INLET P i = INHIBIT FIRING DPS o
GREATER THAN I I START TANK SQUIB I
30 PSIA, I I i

! t o

B, FUEL AND/OR I _B, CONTINUE MISSION t NOTE
OXtD ENGINE I I
INLET P _ i * PRESSURIZATION SYSTEM MAY BE OPENED
LESS THAN I o I TO START TANK LEAKe CLOSE PRIMARY HE
30 PSIA, t e _, FIRE SQUIB TO i REG SOV AFTER EACH BURN AND REOPEN

I START TANK i AT INITIATION OF EACH BURN,
I I I
! t I
I e t

25-3_ RESERVED t J t
i ! i
i t t

t i !

25-3_ LOSS OF _ = IREF MAL PROC DPS
SUPERCRITICAL _ = =
PRESSURE (UPS IN _ _ _ 3 HE PRESS ABNORMAL
BLOWDOWN MODE) _ _

A. GREATER THAN _POWERED 'A, ABORT

_ PERCENT _DESCENT _
PQGS _ t

I ABORT STAGE PRIOR TO
_ INLET PRESSURES
_ LESS THAN OR E_UAL TO o
_ _BO PSIA, (ULLAGE
_ PRESSURE LESS THAN Z60

! ! l

Be LESS THAN OR _ _B, CONTINUE MISSION
EQUAL TO 3E * _

PERCENT PQGS _ _

MISSION REV DATE SECTION GROUP PAGE

APOLLO _41FN_ 1Z/i/70 LM PROPULSION _PECIFIC-DP& ..........................
-DPS 25-3



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 25 - LM PROPULSION - DPS

R RULE CONDITION/MALFUNCTION j PHASE o RULING o CUES/NOTES/COMMENTS

o € i
i I i

e ! o

25-3_ LEAK BETWEEN SHE JALL °A, PRESSURIZE DPS WITH AMB f REF HAL PROC DPS
SQUIB AND QUAD o o TANK WHILE IN SITE a
CHECK VALVES o o COVERAGE i _ DES REG

G o lo INHIBIT DP5 BURNS o
o o FOR LEAK RATE t 3 HE PRESS ABNORMAL

_ GREATER THAN 20 t
t o PSIISEC, o
I I !

a o 2o IF LEAK RATE g
o o LESS THAN 20 i
' ' PSI/SEC o
! ! !

o o (A) CLOSE HE REG i *
! ! t

o o (B| OPEN DES HE REG _o NOTE--- MSFN WILL EVALUATE WHICH REG
o l OR 2 IMMEDIATELY o TO OPEN
o o AFTER IGNITION, o
! o I
o i g

RULE NUMBER o o o

25-35 RESERVED= o = *

HISS|ON REV DATE SECT|ON GROUP PAGE

..................... APOLLO 14 FNL 11/1/70 LM PROPULSION $PEC|FIC-DPS
-DPS 25-4



NASA Manned Spacecraft Center

MISSION RULES

SECTION 25 - LM PROPULSION - DPS

R RULE CONDITION/MALFUNCTION _ PHASE i RULING _ CUES/NOTES/COMMENTS

1 t i
i i i
i i i

25-36 93 SEC AFTER LO _POWERED OCREW EVALUATION o 5 SEC CAPABILITY AT FTP
LEVEL SENSE tDESCENT _LAND OR ABORT =

i i i 20 SEC CAPABILITY AT 25 PERCENT
t I i THROTTLE
i J i
! i i
i t i

25-37 LOW LEVEL CONFIRMS IPOWERED IA, ABORT i REF HAL PROC DPS
INSUFFICIENT =DESCENT t i
PROPELLANT TO LAND t 'B, ABORT STAGE AT DPS _ 6 DES _TY
OR DELTA BETWEEN = l DEPLETION t
FUEL AND OXIDIZER = i o
PQGS READINGS o I t
GREATER THAN I t I
13 PERCENT o o

t i i
i I e
i I i

25-98 PQGS READING oPOWERED lABOR T i REF HAL PROC OPS
2 PERCENT (EITHER IDESCEN T I I
FUEL OR OXID) AND t =ABORT STAGE AT DP5 = 7 PgGS IND ABNORMAL
NO VALID TIME e IDEPLETIO N I
ESTIMATE FROM LOW J i I NOTE---
LEVEL I o I

o _ _ THE GROUND CALC DPS QUANTITY WILL BE
= = = USED IF BOTH THE LOW LEVEL AND PUGS
t t i FAIL,
t i t
i t o

i i i

25-39 EXCESSIVE PROPELLANTtPDWERED tA, PRIOR TO PB# - o NOTE---THROTTLEDDWN TIMEr THRUST
usAGE (PREDICTED tDESCEN T o o LEVELt AND SYSTEM PRESSURES ARE
MARGIN AT TOUCHDOWN o _ CONTINUE HI&SIGN _ SECONDARY CUES WHICH INDICATE OFF
LESS THAN -Oe2 _ _ _ NOMINAL DPS PERFORMANCE,
PERCENT)e _ _

t _Be AFTER P6_ BUT PRIOR TO i
_ LO GATE,

_ l, ABORT

_ 2, ABORT STAGE AT DPS
_ DEPLETION

MISSION REV DATE &ECTION GROUP PAGE

..... APOLLO 1_ FNL ll/l/7_ LM PROPULSION _PECIFI_-DP_
-DPS 25-5



NASA Manned Spacecraft Center

MISSION RULES

SECTION 25 - LM PROPULSION - OPT

R RULE 'CONDITION/MALFUNCTION= PHASE o RULING o CUES/NOTE,/COMMENTS

! I I
I I !

25-4( UNABLE TO VENT DPS o o o
AFTER LANDING= o o o

i l I

Ao UNABLE TO VENT °LUNAR lAD CONTINUE MISSION o
DPS FUEL TANKS °STAY o o

I ! i

B, UNABLE TO VENT o aB= CONTINUE MISSION o
OXIDIZER TANKS o o o
AND GREATER THAN t o o
150 LBS OF t I o
OXIDIZER IN EACH = o

OXIDIZER TANK o o t
J ! i

Co UNABLE TO VENT o ICo STAY UNTIL AT LEAST T-3 o NOTE--- STAY TIME DEPENDS UPON
OXIDIZER TANKS o o t OXIDIZER REMAINING IN EACH TANK AND
AND LESS THAN o o t WILL BE DETERMINED REAL IiMEe
150 LBS OF o o o
OXIDIZER IN EACH o o *
OXIDIZER TANK o o o

e o !
I I i
1 ! e
e i I

25-4 35 PERCENT THROAT 'ALL IABORT STAGE B NOTE--- THROTTLE DOWN TIME_ THRUST

AREA INCREASE ' o o LEVEL_ AND SYSTEM PRESSURE5 ARE
EXCEEDED o o o SECONDARY CUES WHICH INDICATE OFF

o o o NOMINAL DPS PERFORMANCE

I , I

I I l

RULEG 25-_2 THROUGH ' ' I
25-49 ARE RESERVEO. o o

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL 11/1/70 LH PROPULSION SPECIFIC-DPS ................
"DPS 25-6



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 25 - LM DPS - CONCLUDED

R ITEP
_. t.....

__..___. ........ .._.-._.-_..-.--.--

o DPS - PRELAUNCH INSTRUMENTAT|UN

MISSION RULE
25-5C HEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGOHY REFERENCE

START TNK PRESS G_3015P HE MON COMMON HD 25-31t32o35
HE REG PRESS GQ3018P COW COMMON HD i OF 2 25-34P30935
HE REG PRESS G_3025P MD M-PCM 25-3_30t3fi
HE PRESS GQ3435P HD i OF 2 25-3_930P32
HE PRESS GQ3436P PRESS HD M 25-33t_Ot32

FU TNK i QTY GQ3603Q QTY COMMON HD I OF 2 25-37o_8o_9_5
FU TNK 2 _TY G_3604_ QTY COMMON HD M 25-37=38_39_#0
OX TNK I QTY GQ41030 oTY COMMON HD 1 OF 2 25-37t38_39o40
OX TNK 2 GTY G_WIOW_ QTY COMMON HD M ZS-3?_36_39tWO

FU i TEMP GQ3718T TEMP MON COMMON HD i OF 2 25-30
FU 2 TEMP GQ3719T TEMP NON COMMON HO M 25-30

OX i TEMP GQ42EBT TEMP MON COMMON HD i OF 2 25-30
OX 2 TEMP G_219T TEMP NON COMMON HO M 25m30
FU PRESS GQ3611P M 2_-30_31t32t33_

35
OX PRESS G_IIIP H 25-30P31t3_3_

35

TCP GW651OP THRUST COMMON M-PCM 25-30t_I
LOW LEVEL GQQ455X DPS LOW COMMON M 25-35

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL i1/t170 LM DPS PRELAUNCH ...............................
INSTR 25-7
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 26 - LM PROPULSION - APS

R ITEP
-. =.=.=

o GENERAL i

26-I RESERVED

26-2 DEFINITIONS---

A, AN OPERATIONAL APS (PREPRESSURIZATION) IS DEFINED AS FOLLOWS---

lo DELTA PRESS BETWEEN APS FUEL AND OXID ENGINE INLET PRESSURES LESS THAN 90
PSID=

2e DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN EQ DEG F,

3, APS FUEL AND/OR OXID TEMP GREATER THAN 50 DEG F AND LESS THAN 90 DEG Fi

4= APS FUEL OR OXID INLET PRESSURE GREATER THAN 62 PSIA AND LESS THAN 220 PSIA=

5= REDUNDANT PRESSURIZATION PATHS AND NO HELIUM TANK OR HELIUM LINE LEAKS=

B. AN OPERATIONAL AP5 (POST-PRESSURIZATION) IS DEFINED AS FOLLOWS---

l, ADEQUATE SOURCE PRESSURE FOR DELTA V REQUIRED AND REOUNTANT PRESSURIZATION
PATHS,

2, DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN 6U DEG F FOR BURNS LESS THAN
ZOO SECONDS AND 10 DEG F FOR BURNS GREATER THAN _O0 SECONDS,

3, APS FUEL AND/OR OXID TEMP GREATER THAN 50 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=

4, APS FUEL AND/OR OXID INLET PRESSURES _REATER THAN 115 PSIA, (ULLAGE PRESSURE
GREATER THAN 125 PSIA)

5* DELTA PRESSURE BETWEEN FUEL AND OXID INLET PRESSURES LESS THAN OR EQUAL TO
15 PSID,

RULES 26-3 THROUGH 26-12 ARE RESERVED

MISSION REV DATE $ECTION GROUP PAGE

.... APOLLO 14FNL 11/1/70 LHPROP GENeRaL
- APS 26-1



NASA Manned Spacecraft Center

MISSION RULES

SECTION 26 - LM PROPULSION - APS

R ITEt

t SYSTEMS MANAGEMENT o

26-13 THE MINIMUM IMPULSE OF THE APS ENGINE IS 1257 PLUS OR MINUS LO_ LB5 - SECt WHICH CORRESPONDS TO

AN ELECTRICAL ON/OFF TIME OF 0e5 SEC,

26"1_ ONLY PREMI$SION APPROVED AP$ MULTIBURN PROFILES WILL _E EXECuTEDP SINCE NO DATA EXISTS TO ALLOW
REALIIME SUPPORT FOR EXAMINING AP5 FREEZING_ CHARRIN@_ BAC_WALL TEMPERATURE CONSTRAINTS FOH

MULTIBURN PROFILES,

26-1{ PROPELLANT GAGING (NO ONBOARD READOUT)---

A, PRIME METHOD--- AP5 _TY FROM LGC MASS GALCULATION (THREE PERCENT)

B= BACKUP METHOD--- FLOW RATE X TIME (5 PERCENT}

RULES 26-16 THROUGH 26-19 ARE RESERVEDI

MISSION REV DATE SECTION GROUP PAGE

............ APOLLO _4 FNL _1/_/70 LM PROPULSION MANAGEMENT
- APS 26-2



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 26 - LM PROPULSION - AP$

R RULE ICONDITION/MALFUNCTIONt PHASE t RULING i CUE$/NOTES/COMMENT5

I i i
i i e

i SPECIFIC o

i i i

26-20 L055 OF AN IDOCKED/ °A= RETURN TO CSM I REF MAL PROC AP5
OPERATIONAL APS I I I

*UNDOCKED o NO-GO FOR CIRC t 1 ASC PRESS
! ! t

°PRE-PDI IBe RETURN TO CSM ASAP i 2 FUEL OR OXID TEMP ABNORMAL
I i i

= t NO-GO FOR PDI * ZA FUEL OR OXID PRESs ABNORMAL
i I i

=POWERED °Ce ABORT t 3 HE PRESS ABNORMAL OR DECR=
ODESCENT * i
I I USE DPS AS LONG AS o
I I POSSIBLE I
i I i

ILUNAR °D, ASCEND NEXT BEST i
tSTAY = OPPORTUNITY =
t ! o

=RNDZ *Ee USE RCS FOR TPI o
i ! I

26-21 AP_ HE SOURCE = = o REF HAL PROC AP5
PRESSURE i = =

= = = 1 ASC PRESS
A= LEAK PRIOR TO °DOCKED/ IA, 1= RETURN TO CSM o

PRESSURIZATION _UNDOCKED _ NO-GO FOR CIRC o 3 HE PRESS ABNORMAL OR DECRe
i i i

opRE.PD I I 2= RETURN TO CSM I NOTE
o t NO-GO FOR PDI I
= t = ONE HELIUM BOTTLE CAN SUPPLY
tpOWERE D t 3* ABORT = SUFFICIENT APS DELTA V CAPABILTY FOR
IDESCEN T t I NONLANDING ALTERNATE MISSIONSo
o t (A) USE DPS AS LONG o

G AS POSSIBLE o
! e o

t t (B) OPTIMIZE AP$ =
o _ HELIUM *
! i I

ILUNA R I 4o ASCEND NEXT BEST e
OSTAY I OPPORTUNITY I

e o

o o (A) DO NOT ASC FEED o
t I I

o * (B) OPTIMIZE AP$ t
o o HELIUM I
o t o

Bo LEAK AFTER tLUNAR tBoZe(AI ASCEND IMMEDIATELY o
PRESSURIZATION °STAY e o

o o (B) DO NOT A_C FEED I
t ! !

*RNDZ o 2o CONTINUE MISSION o

MISSION |EV DATE tECTION GROUP PAGE

APOLLO 14 rNL ll/lt?O _M PROPULSION SPECIFIC .....
- APS 26-_



NASA Manned Spacecraft Center

MISSION RULES

SECTION 26 - LH PROPULSION - APS

R RULE :ONDITIONIMALFUNCTION ° PHASE * RULING o CuES/NOTES/COMMENTS

! o i

i o t

26"22 APS HE &EAK BETWEEN IDOCKED/ tAe RETURN TO CSM ' REF MAL PROC APS
QUAD CHECK VALVES IUNDOCKEOt NO-GO FOR C1RC i
AND ASC HE REG 1 AND ° o o _ HE PREss ABNORMAL OR DECR=
Z SHUTOFF VALVES o o t

o I o

OpRE-PDI °B, RETURN TO CSM a
I o s

I o NO-GO FOR PDI t
o I I

tPOWEREO °C, ABORT o
IDESCEN T o *
o o (E} USE DPS A5 LONG o
n o AS POSSIBLE o
! i i

a o 12) OPTIMIZE AP$ HELIUM o
o o I

°LUNAR °D* ASCEND NEXT BEST a
OSTAY o OPPORTUNITY *
I o !

o o 1. DO NOT ASC FEED '
e t O

O 2, OPTIMIZE APS HEbIUM o
! e o

eRNDZ DE= CONTINUE MISSION I
o a CLOSE HE SOV°S I
O O O
O I O
O e e

I I O

26--23 APS PROPELLANT/VAPOR ° o o REF HAL PROC APS
LEAK DOWNSTREAM OF i i o
QUAD CHECK VALVES o o * 1= ASC PRESS

I o o

_UNOOCKED/°A= DOCK ASAP o 2A FUEL OR OXID PRESS ABNORMAL
iPRE_PD I o o
o o o 3, HE PRESS ABNORMAL OR DEER,
tPOWERED °Be ABORT o
ODESCENT = o
i i i

o o 1, USE DPS AS LONG o
o e AS POSSIBLE *
I o o

o °C, ASCEND IMMEDIATELY o

_$TAY I 1. DO NOT A$€ FEED *
o o o

°RNDZ °D* USE RCS FOR TPl t

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11t_/70 LM PROPULSION SPECIFIC
- APS 26-4



NASA Manned Spacecraft Center

MISSION RULES

SECTION 26 - LM PROPULSION - APS

R RULE CONDITION/MALFUNCTION I PHASE t RULING o CUES/NOTES/COMMENTS

! t t
I I I

26-24 APS PROP VALVE o e I THIS INDICATION P_IOR TO FIRST AP5
MISMATCH _ALL °A, CONTINUE MISSION t ENGINE ON WILL BE CONSIDERED A TM

(DELTA PO5) I t 1, IF BURNING OR HAVE a FAILURE
* o HAD AT LEAST ONE AP$_ t
o o INHIBIT SUBSEQUENT o
I I APS BURNS *
i I o
I I !
e I I
o I i

26-25 APS FU AND/OR OXID I I * APS MAL PROC APS
LOW LEVEL o t o

I I I _ A_C _TY
A, DURING ASCENT tASCENT tA, CONTINUE MISSION I

o I !

I I i, OPEN RCS MAINS i
! t I

i e 2. CLOSE ASC FEED I
I I t

B, CONFIRMS IRNDZ tB, USE RCS FOR =
INSUFFICIENT o o TPI t
PROPELLANT FOR o I I
APS TPI t I

! t t
! ! t
! ! !

! o I

RULES 26-26 i i i
THROUGH 26-29 i o i
ARE RESERVED, a i

MISSION REV DATE ,SECTION GROUP PAGE

APOLLO 14 FNL II/I/701LM PROPULSION SPECIFIC
- AP5 26-5



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 26 - LM APS - CONCLUDED

R ITEM

i APS - PRELAUNCH iNSTRUMENTATION o
-_-._--. ...... ...--. .............. .

MISSION RULE

26-30 MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE

APS HE i PRESS GPOOOIP HEL MON C&W COMMON M - PCM 26-20_21922
APS HE 2 PRESS GPOOO2P HEL MON C&W COMMON M - PCM 26-20o21t22

APS HE REG PRESS GPOOISP HD 1 OF 2 26-20_22
AP5 HE REG PRESS GPOO25P CSw COMMON HD H - PCM 26-20P22

APS HE i TEMP GPO2OIT HEL MON COMMON HO - PCM 26-21
AP5 HE 2 TEMP GPO202T HEL MON COMMON HD - PCM 26-21
APS FUEL TEMP GPO718T TEMP COMMON M - PCM 26-20

APS FUEL LOW GPOgOSX CGW COH/'4ON HD 26-25
APS OXID TEMP GPI218T TEMP COMMON M m PCM 26-20

AP50XID LOW GPI#08X CGW COMMON HD 26-25
APS FUEL PRESS GP1501P CGW COMMON M - PCM 26"20t21o22P23

APS OXIO PRESS GPIfiO3P CGW COMMON M - PCM 26-2Ot21_22_23

VLVS A DELTA POS GP2997U HD 26-2_
VLVS B DELTA POS GP2998U HD 26-25
APS TCP GP2OIOP HD

MISSION REV DATE SECTION GROUP PAGE

APOLLO I_ FNL 1111/70 LM APS PRESAUNCH .................
INSTR 28-6





NASA - Manned SpacecraftCenter

MISSION RULES

SECTION27- LMREACTIONCONTROLSYSTEM

R ITEM

o GENERAL o

27-1 RESERVED

27-2 DEFINITIONS

A= OPERATIONAL RCS SYSTEM

la AN RCS SYSTEM CONTAINS EIGHT OPERATIONAL THRUSTERS SUPPLIED BY ITS OWN
PRESSURIZATION AND PROPELLANT FEED SYSTEM INDEPENDENT OF ASCENT FEED AND
CROSSFEED=_

2= FUEL AND/OR OXID MANIFOLD PRESSURE5 GREATER THAN OR E_UAL TO ZOO PSI=

3, FUEL TEMP GREATER THAN OR EQUAL TO 40 DEG F AND LESS THAN OR E_UAL TO ZOO
DEG F=

4= QUAD TEMP GREATER THAN 119 DEG F=

_INDIVIDUAL THRUSTERS REQUIRED FOR DIFFERENT MISSION PHASES WILL BE COVERED
SEPARATELY,

RULE NUMBERS 27-3 THROUGH 27-9 ARE RESERVED=

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 _NL ll/Z/7O .M REACTION GENERAL - RC5 ........
ZONTROL SYSTEM 27-Z



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 - LM REACTION CONTROL SYSTEM

; R ITEM

I SYSTEMS MANAGEMENT t

27-10 RESERVED

27-11 USABLE RCS PROPELLANT IS 548.9 LBS OR 86o7 PERCENT OF TOTAL LOADED

TOTAL LOADED 633,0 LBS 100=0 PERCENT
TRAPPED AND LOADING

ERROR -46.2 LBS - 713 PERCENT
TM ERROR- -37.9 LBS - 6*0 PERCENT

USABLE 548.9 LBS 86.7 PERCENT

*BASED ON A GROUND COMPUTATIONAL ACCURACY OF 6 PERCENT.

27-12 PROPELLANT GAGING

A. PRIME METHOD ---

GROUND RCS PROGRAM (6JO PERCENT)

B, BACKUP METHOD---

PQMD (ONBOARD READOUT 13o0 PERCENT9 GROUND READOUT 10.0 PERCENT)

RULE NUMBERS 27-13 THROUGH 27-19 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

.... APOLLO 14 FNL 11/t/70 LM REACTION MANAGEMENT
CONTROL SYSTEM 27-2



NASA Manned Spacecraft Center

MISSION RULES

SECTION 27 - LH REACTION CONTROL SYSTEM

R RULE CONDITION/MALFUNCTION I PHASE I RULING I CUES/NOTES/COMHENTS

I I I
I ! i

o SPECIFIC MISSION RULES '

i l t

I i !

27-20 LOSS OF OPERATIONAL IALL °A, CLOSE MAINS OF AFFECTED I REF HAL PROC R{S
RCS SYSTEM A OR B = = SYSTEM IF LOSS OF o

o i SYSTEM RESULTED I 1 RCS
o o FROM ANYTHING OTHER i
I I THAN ISOLATION OF JETS = IA HE PRESS LOW OR DECRe
I I I

i IBJ CROSSFEEO FROM GOOD i IB PQMD ABNORMAL
i * SYSTEM i
I I t 2 R_S PRESS OR TEMP ABNOkHAL

IDOCKED ODD NOT UNDOCK t
I t I 3 RCS A(B) REG
IUNDOCKED *DOCK ASAP =
I ! I

o °NO-GO FOR CIRC =
I I *

tPRE-PDI *RETURN TO CSM ASAP *
t * t

• *NO-GO FOR POI i

• POWERED IABORT *
•DESCENT *ABORT STAGE *
! t o

• LUNAR *ASCEND NEXT BEST i
JSTAY *OPPORTUNITY *

CRNDZ °CONTINUE MISSION o

• i i
i i *

27-21 RCS THRUSTER PAIR i. * * REF HAL PROC RCS

A, ONE PAIR *DOCKED *Ao lo O0 NOT UNDOCK * 4 RCS TeA
ISOLATED t I *

IUNDOCKED o 2, DOCK ASAP I Ael, WITH AN RCS PAIR ISOLATED SOME
o , * TRANSLATION CAPABILITY IS LOST
i * NO-GO FOR CIRC * DEPENDING ON THE RCS PAIR ISOLATED,

• PRE-PDI o 3, RETURN TO CSM ASAP I
I ! *

I o NO-GO FOR PDI I
! i !

tPOWERED * • 40 CONTINUE MISSION *
•DE,SCENT/ t t
ILUNA R *

ISTAY/ * *
• RNDZ o o

MISSIQN REV DATE SECTION GROUP PAGE

.................... APOLLO i_ FNL 11/1/70 LM REACTION ;PECtFIC _¢S
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 27 - LM REACTION CONTROL SYSTEM

R _RULE _CONDITION/MALFUNCTION I PHASE t RULING I CUES/NOTES/COMMENTS

i i t
t € e
! ! €

27-22 DECREASING OR LOSS IALL =A* Z, CONTINUE USING BOTH * REF HAL PROC RCS
OF RCS HE PRESSURE o o SYSTEMS UNTIL MFLD =

t I PRESS IN BAD sYSTEM * 1 RC5
! t IS LESS THAN 100 PSIt °
I o THEN CLOSE MAINS = _A HE PRESS LOW OR DECR,
= t OF BAD SYSTEM t
I t e _B P_MD ABNORMAL
I I 2= CROSSFEED FROM GOOD =
t i SYSTEM i wHEN MFLD PRESS DROPS BELOW 100 PSIt
= t o THE SYSTEM IS CONSIDERED
IOOCKED/ tB* RETURN TO CSM I NON-OPERATIONAL REF RULE 27-2
OUNDOCKED t AND DOCK ASAP I
! I I

I o NO GO FOR CIRC t
$ $ t

IPRE-PDI IC, RETURN TO CSM AND =
o o DOCK ASAP I
• * e

• * NO-GO FOR PD! *
I * *
I ! I

• POWERED *D=I* CONTINUE MISSION IF *
• DESCENT/ * SUFFICIENT BLOHDOWN *
• LUNAR * CAPABILITY EXISTS IN i D, RCS TROUBLESHOOTING WILL NOT BE
=STAY * FAILED SYSTEM TO * PERFORMED AFTER HI GATE ..
• * MEET THE RCS REDLINE5 o
• * DEFINED IN MR 3e97, I

• * 2. IF THIS CAPABILITY t
• * DOES NOT EXISTs" *
I t !

• * A, PDI-ABORT *
• * B* LUNAR STAY-ASCEND t
• * NEXT BEST *
• o OPPORTUNITY I
e * I

•RNDZ °E* CONTINUE MISSION *
I * I

27-2_ RCS PROPELLANT LEAK *DOCKED =A,1, RETURN TO CSM ASAP o REF MAL PROC RCS
BETWEEN MAINS AND *UNDOCKEO * *
ISOLATION VALVES * t 2, NO GO FOR CIRC * _ RGS

• ! I

IPRE-PDI _B, RETURN TO CSM ASAP i 1A HE PRESS LOW OR DECR=
! e =

= * 1. NO-GO FOR PDI I IB.P_MD ABNORMAL

=POWERED °€,l, PD| TO HIGH GATE I
• DESCENT o • A, ABORT i

I = 2, HIGH GATE TO TD *
o * A* CONTINUE MISSION *
o * I

ILUNAR =D. ASCEND NEXT BEST *
=STAY * OPPORTUNITY *
• _ * * E* WITH AN RCS SYSTEM ISOLATED
=RNOZ IE, CONTINUE MISSION * SOME TRANSLATION CAPABILITY IS LOST

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES
SECTION 27 - LM REACTION CONTROL SYSTEM

R RULE CONDITION/MALFUNCTION ° PHASE o RULING o CUES/NOTES/COMMENTS
........ ........... t.................. . .................. . .................................................

i ! !

27-2_ RESERVED o e o
; ! !

! t t

i i !

27-25 IMPINGEMENT * o t REF MAL PROC RCS
CONSTRAINTS VIOLATED°DOCKED/ °A, DOCK ASAP o

OUNOOCKED e o IB PQMD ABNORMAL
o _ NO GO FOR CIRC o
I I I

tPRE-PDI °B, DOCK ASAP o
I ! I

o o NO GO FOR PDI '
i J e

oPOWERED °C,Z, ABORT o

tDESCEN T o I
i I I

a o 2, ABORT STAGE AS SOON o
o o AS POSSIBLE i
o i J

°LUNAR IDo CONTINUE MISSION t
I STAY ' t
! ! t
t ! e

ORNDZ oEe USE RCS + Z FOR TPI. o
I ! !
! I g

RULES 27-26 o e o
THROUGH 27-29 o o o
ARE RESERVED* o o *

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION27- LMREACTIONCONTROL- CONCLUDED

R ITEM

o PRELAUNCH INSTRUMENTATION o
.-. .......... .--m--. .........

MISSION RULE

27"30 MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE

RCS °°A°° PROP QTY GRIO850 QUANTITY COMMON HD 10F2 27m23022t20
RCS °°A°° HE PRESS GRllOEP PRESS MON COW COMMON HD M 27-23_20
RCS °'A°' REG PRESS GR12OIP PRESS MON COW COMMON HD-PCM 27-20t22t2_
RCS °'B°° REG PRESS GR_202P PRESS MON C&W COMMON HD-PCM 27-20t22o23
RCS °lB'° PROP OTY GREO95Q QUANTITY COMMON HD lOF2 27-23t20o22
R{S °°Bo° HE PRESS GRLIQ2P PRESS MON CGW COMMON HO M 27-23t20
RCS °°A°° FUEL TEMP GR2121T TEMP NON COMMON M-PCM 27-20
RCS °°Bla FUEL TEMP GR2122T TEMP MON COMMON M-PCM 27-20

RCS MAIN I°A°° CLSD GR9609U MAIN SOV COMMON HO
RCS MAIN °°B°° CLSD GR9610U MAIN SOV COMMON HD

RCS °°All FUEL MFLD PRESS GR2201P PRESS MON COMMON M 27-20_23
RCS °°BI° FUEL MFLD PRESS GR2202P PRESS MON COMMON M 27m20023
RCS °IA°I OX MFLD PRESS GR32OEP PRESS NON COMMON M 27-20_23
RCS °°B°° OX MFLD PRESS GR3202P PRESS NON COMMON M 27m20t2_
A/B XFEED OPEN GR9613U CRSFD COMMON HD
OUAD 1 °eAt° TCA ISOL VLV GR9667U SYS A QUAD 1 COMMON HD 27-2E
QUAD 2 t°A*° TCA ISOL VLV GR9665U SYS A QUAO 2 COMMON HD 27-2_
QUAD 3 °°A°J TCA ISOL VLV GR9663U SYS A QUAD 3 COMMON HD 27-2_
QUAD _ °JAil TCA ISOL VLV GR9661U SYS A QUAD _ COMMON MO 2T-2_
QUAD 1 laBIt TCA ISOL VLV GR9668U SYS B QUAD _ COMMON HD 27-2Z
OUAD 2 g°B°° TCA I_OL VLV GR9666U SYS B QUAD 2 COMMON HD 27-2Z
QUAD 3 °eBo° TCA ISOL VLV GR9664U 5YS B QUAO 3 COMMON HD 27-21
QUAD 4 °°B°° TCA ISOL VLV GR9662U SYS B QUAD 4 COMMON HO 27-2_
QUAD I TEMP GRbOO4T TEMP MON COMMON HD 27-24
QUAD 2 TEMP GR6OO3T TEMP MON COMMON HD 27-24
QUAD 3 TEMP GRSOO2T TEMP MON COMMON HD 27-24
OUAD 4 TEMP GRSOO1T TEMP MON COMMON HD 27-24
ASC FEED OX1D °°A °° OPEN GR964_U SYS A ASC OXID COMMON HD

ASC FUEL

ASC FEED FUEL °=A°° OPEN GR9631U SYS A ASC OXID COMMON HD
ASC FUEL

ASC FEED FUEL °°BOt OPEN GR9632U SYS B ASC OXID COMMON HD
ASC FUEL

ASC FEED OX1D °°BO° OPEN GR9642U 5YS B ASC OXID COMMON HD
ASC FUEL

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 28 - SPACE ENVIRONMENT

R ITEM
__ p.....

I GENERAL B

:28-1 ALL DECISIONS WILL BE BASED ON CONFIRMED MEASUREMENTS AND/OR EVENTS AND PROJECTIONS BASED ON
CONFIRMED EVENTS.

!28-2 DEFINITIONS---

A. THE MAXIMUM OPERATIONAL DOSE (HOD) 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 RAD,

Bo THE PLANNING OPERATIONAL DOSE (POD) 15 THE MAXIMUM RADIATION DOSE TO THE CREW WHICH ANY

MISSION WOULD BE DESIGNED DURING THE PLANNING PERIOD BASED ON A SKIN DOSE OF 250 RAD AND/OR
A DEPTH DOSE OF 25 RADS,

C, THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE OR
TERMINATE THE MISSION,

D. THE RADIATION ABSORBED DOSE (RAD} 15 A UNIT OF ABSORBED DOSE WHICH 15 EQUAL TO AN ENERGY
DEPOSITION OF i00 ERGS/GRAM.

E. THE RELAIIVE BIOLOGICAL EFFECTIVENESS (RBE) EXPRESSES THE EFFECTIVENESS OF PARTICULAR TYPES

OF RADIATION IN PRODUCING THE SAME BIOLOGICAL RESPONSE,

THE AVERAGE RBE THAT WILL BE USED FOR SOLAR PARTICLE EVENT RADIATION FROM PROTONS IS 1,2o

F, THE ROENTGEN EQUIVALENT MAN (REM) 15 THE PRODUCT OF THE RAD AND THE RBE (REM = RAD X RBE),

G. A CONFIRMED EVENT IS DEFINED AS AN EVENT THAT HAS BEEN MEASURED BY TWO OR MORE INDEPENDENT
SOURCES,

H, A SIGNIFICANT INCREASE OF THE HOD 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/i/70 SPACE GENERAL
ENVIRONMENT 28-1



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 28 - SPACE ENVIRONMENT

R ITEM

' MANAGEMENT '

2_-3 THE EXISTING AND PROJECTED RADIATION ENVIRONMENT WILL BE A PART OF THE GO/NO-GO DECISION
PROCESS,

28-4 PRIORITY OF DATA---

A, NATURAL (SOLAR PARTICLE EVENT)

l. PRELAUNCH AND EPO

(A} SOLAR PARTICLE ALERT NETWORK (SPAN)

(B) VELA NA.TURAL RADIATION SATELLITE

(C) PIONEER RADIATION SATELLITE

(O) EXPLORER RADIATION SATELLITE

(E) SOLAR PARTICLE MONITORING SYSTEM (SPHS)

2. ALL OTHER PHASES

(A) S/C INSTRUMENTATION

(1) VAN ALLEN BELT DOSIMETER (VABD)

(2) PERSONAL RADIATION DOSIMETER (PRD)

(3} NUCLEAR PARTICLE DETECTION SYSTEM (NPDS)

(B) SOLAR PARTICLE ALERT NETWORK (SPAN)

(C) VELA NATURAL RADIATION SATELLITE

(D) PIONEER RADIATION SATELLITE

(E) EXPLORER RADIATION SATELLITE

IF) SOLARPARTICLE MONITORING SYSTEM (SPMS)

B, ARTIFICIAL

l, ALL PHASES EXCEPT EPO

{A) JAEIC

(B) RIOMETER

2. EPO

(A) JAEIC

(B) RIOMETER

(C) PRD

3, EARTH ORBITAL MISSION

(A) PRO

(B) JAEIC

It} RIOMETER

RULE NUMBERS 28-5 THROUGH
28-9 ARE RESERVED=

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MiSSiON RULES

SECTION 28 - SPACE ENVIRONMENT

R RULE CONDITION/MALFUNCTION I PHASE i RULING o CUES/NOTES/COMMENTS

i i i

i I I

' SPECIFIC MISSION RULES i

i ! !

28-I0 ANY SOURCE REPORTS AtALL tPROCEED UNTIL I
POSSIBLE ARTIFICIAL e IVERIFICATION FROM ALL I

EVENT t IOTHER SOURCES, '

! ! !

t t
B ! g
o i i

28-1} DEFINITE ARTIFICIAL tPRE- IA, HOLD UNTIL INFORMATION i
EVENT CONFIRMED BY ILAUNCH I FROM REPORTING SOURCES t
REPORTING SOURCES t o INDICATES THE NOD WILL t

I t NOT BE EXCEEDED, I
I ! I

IEPO JB,I, CONTINUE MISSION, I BeZ, CREW SHOULD BEGIN PERSONAL
I t UNLESS DATA ANALYSIS t DOSIMETER READOUTS PER SOP 2-8
I t INDICATES THAT THE I
I i DOSE PROJECTED t

i I THROUGH TLI WILL t
i o EXCEED THE HOD BY A t
t i SIGNIFICANT AMOUNT, I
I t IF THE NOD WILL BE i
t i EXCEEDED BY A I
I I SIGNIFICANT AMOUNTt I
t t PERFORM A LOW EARTH I
t ' ORBIT ALTERNATE I
I = MISSION, I
e i !

i i 2, FOR DOSES I
i o APPROACHING THE HOD t
o t CONTINUE MISSION I
= I WITH CONTINUOUS PRO I
I I MONITORING AND i

o t CREW ASSESSMENT, '
I I CONSIDERATIONS WILL I
I ' BE GIVEN TO CHANGING I

t o THE TRAJECTORY TO A I
i I LOW EARTH ORBIT OR '

t REENTERING ASAP o
t t BASED ON ACTUAL

_ CONDITIONS,
i t i

_ALL OTHER_C. CONTINUE MISSION,
i i i

i i i

i t t

28-12 RADIATION CONFIRMED _ALL _REENTER NEXT BEST PTP _ ALSO APPLIES TO ALTERNATE EARTH
BY PRD READOUTS OR _ = = ORBIT MISSION,

ONBOARD TM AND _ _
PROJECTED TO EXCEED t I
THE MOD _ _ t

I I I

I I I
t I I
I I I

28-13 MAJOR SOLAR FLARE _ALL _CONTINUE MISSION,
PREDICTED _ _

t ! t

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 28 - SPACE ENVIRONMENT

R RULE CONDITION/MALFUNCTION m PHASE t RULING m CUES/NOTES/COMMENTS

m i !
l m !

28-14 MAJOR SOLAR FLARE t t m
HAS OCCURRED m t m

m t !

A, UNCONFIRMED tALL IA, CONTINUE MISSION, m
PARTICLE EVENT m m m

l { m

B, CONFIRMED 'PRE- tB,l, HOLD UNTIL DATA '
PARTICLE EVENT mLAUNCH m ANALYSIS INDICATES m
AND SOLAR m t THAT THE MOD WILL NOT i

PARTICLE ALERT m m BE EXCEEDED, '
NETWORK/RTACF i t t
ANALYSIS l m m

INDICATES THE NOD l m m
WILL BE EXCEEDED m , m
DURING THE m i m
MISSION _ m

m ! m

'EPO mB,2, CONTINUE MISSION, '

m m IF DATA ANALYSIS i
L t INDICATES THAT THE m
m i MOD WILL BE EXCEEDED t

, m BY A SIGNIFICANT m
m t AMOUNT PRIOR TO m
m ' MISSION COMPLETIONt l

m m TLI IS NO-GO, m
! m m

tALL m _, CONTINUE MISSION, t
'OTHERS m CONSIDERATION WILL m
t m BE GIVEN TO EARLY m
m m (OR EXTENDED) TEl m
m m AND INHIBITING CREW m
m m TRANSFER TO LM, m
! i m

C, CONFIRMED _TLC mC,l, CONTINUE MISSION, m C,1, CREW SHOULD BEGIN PERSONAL
PARTICLE EVENT l m CONSIDERATION ' DOSIMETER AND RADIATION SURVEY METER

AND S/C TLM OR m t SHOULD BE GIVEN TO ' READOUTS PER SOP 2-8

PRD READOUT m t ENTER IN NEXT BEST l
PROJECTIONS m t PTP IF THE TOTAL DOSE i

INDICATE THE NOD m m CAN BE REDUCED m
WILL BE EXCEEDED m t SIGNIFICANTLY m
DURING THE m m WITHOUT INCREASING m
MISSION m m THE TOTAL RISK TO t

m m THE CREW, m
! ! m

mLO t 2, CONTINUE MISSION, i 2,(A) HATCH-DOWN ATTITUDE MAY BE
m m CONSIDER EXTENDING i USED TO REDUCE THE TOTAL DOSE*
m m LUNAR ORBIT STAY I

' ' TIME IF THE TOTAL m {B) %F A PARTICLE EVENT IS
m m DOSE TO THE CREW ' CONFIRMED THE CREW WILL TRANSFER
m t WOULD BE REDUCED m FROM THE LM TO THE CSM ASAP,
m m SIGNIFICANTLY BY m
m m LUNAR SHIELDING, m
I i I

mLUNAR I 3, CONSIDER REDUCING THE l
mSTAY ' LUNAR STAY TIME '

t m AND/OR EVA IF THE m
l I TOTAL DOSE TO THE m
m o CREW CAN BE REDUCED m
m = SIGNIFICANTLY WITHOUT m

m I INCREASING THE TOTAL m
t t RISK TO THE CREW, m
I ! I

tAL L t #, CONTINUE MISSION m
tOTHER m t
mPHASES m m

MISSION REV DATE SECTION GROUP PAGE
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NASA Manned Spacecraft Center

MISSION RULES

SECTION 28 - SPACE ENVIRONMENT - CONCLUDED

R ITE_

i INSTRUMENTATION REQUIREMENTS t
j.......................... .....

NEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF

28-15 RADIATION DOSIMETER I CKIOSEK - - HD 28-12
(CM DEPTH DOSE RATE)

VABD

RADIATION DOSIMETER 2 CKIO52K - - HD 28-12
(CM SKIN DOSE RATE)

DOSIMETER RATE CHANGE CKIOS_R - - HD 28-12

NPDS

PROTON COUNT RATE CHAN I STO820K = HD 28-16

PROTON COUNT RATE CHAN 2 STO821K - HD 28-14

PROTON COUNT RATE CHAN 3 STO822K - " HD 28-14

PROTON COUNT RATE CHAN 4 STO82_K - HD 28-16

ALPHA COUNT RATE CHAN I STOB30K - HD 28-14

ALPHA COUNT RATE CHAN 2 STO831K - HD 28-14

ALPHA COUNT RATE CHAN 3 STO832K - HD 28-14

PROTON INTEGER COUNT RATE STO838K - HO 28-14

TEMP NUCLEAR PART, DET STO840T - - HD 28-14

TENP NUCLEAR PART, ANAL STO841T - - HD 28-14

PERSONAL RADIATION DOSIMETER (PRO) - 3 - ONBOARD - MANDATORY TO 28-14
BE ONBOARD

RATE SURVEY METER {RSM) - & - ONBOARD - MANDATORY TO 28-&4
BE ONBOARO

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 29 - RECOVERY

R RULE CONDITION/MALFUNCTION I PHASE o RULING i CUES/NOTES/COMMENTS

I i i
I I I

i SPECIFIC t

i I i

29-1 ACCEPTABLE WEATHER IPRELAUNCHIMANDATORY i
CONDITIONS t t
AND RECOVERY I t o
CAPABILITY* = f i
IN THE LAUNCH I t I
SITE AREA, l I i

! l !

I I I
I I i
I I I

29-2 ACCEPTABLE WEATHER tPRELAUNCHIHIGHLY DESIRABLE I
CONDITIONS , t
AND RECOVERY ' o I
CAPABILITY* , I i J
IN THE LAUNCH ABORT _ = I
AREA TO 1000 NM = f t
DOWNRANGE AND IN I * =
THE MIDPACIFIC t t t
RECOVERY ZONE I I D

i ! I
i i i

i i i
i i i

29-3 MINIMUM OF 71 AMP t tHIGHLY DESIRABLE I TO PROVIDE 40 HOURS OF CM
HOURS OF CM I _ I POSTLANDING POWER PLUS ONE
POSTLANDING POWER t t f UPRIGHTING. '
AVAILABLE AT o o l
LANDING. I t I

I ! !

I I I
I ! I

I I I

29-4 MINIMUM OF 35 AMP i IMANDATORY i TO PROVIDE %8 HOURS OF CM
HOURS OF CM o i m POSTLANDING POWER PLUS ONE
POSTLANDING POWER o I ' UPRIGHTING,.
AVAILABLE t o e
AT LANDING, I I o

1 ! I
t I I
I ! I
I 1 1

29-5 UNTIL ENTRY - 24 l IHIGHLY DESIRABLE I TO PROVIDE WEATHER AVOIDANCE
HOURS_ RETAIN DELTA i _ I CAPABILITY6
V CAPABILITY TO I ,

MOVE ENTRY POINT i J i
+/-500 NM o i t

*RECOVERY CAPABILITY WILL BE BASED PRIMARILY UPON THE LOCAL
RECOVERY UNIT COMMANDER=S EVALUATION OF HIS CAPABILITY TO
PERFORM THE RECOVERY OPERATION, WEATHER CONDITIONS AT THE

TIME OF CM LANDING AFFECT BOTH RECOVERY CAPABILITY AND
STRUCTURAL INTEGRITY OF THE CM, THE FOLLOWING GUIDELINES
ARE USED TO INDICATE WHEN IT MAY BE NECESSARY TO

RE-EVALUATE---

WORLD WIDE LAUNCH SITE

SURFACE WINDS 29 KNOTS 25 KNOTS
CEILING LSO0 FT 500 FT,
VISIBILITY 3 NM Z/2 NM
WAVE HEIGHT 8 FT 8 FT

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 29 - RECOVERY

R RULE CONDITIONIMALFUNCTION j PHA_E i RULING t CUESlNOTES/COMMENTS

i i i
i i i

29-6 AN ELLIPSE 169 NM tEARTH ÁMANDATORY e
UPRANGE, 152 NM tORBITA L i t
DOWNRANGE AND 50 NM o t i
TO EITHER SIDE OF t i t
55 DEGI55DEG t 1

TARGET POINT-- AND ' '
AN ELLIPSE 105 NM I ,
UPRANGE AND I o =
DOWNRANGE AND #0 NM I I t
TO EITHER SIDE OF i t I
THE ROLL RIGHT 90 t i i
DEG (DELAYED) = I o
TARGET POINT WILL I i
BE CLEAR OF ALL t I o
LAND, _ _ I

! ! B
t ! o
t o I
I I o

29-7 REMAINDER OF tEARTH tHIGHLY DESIRABLE i
MANEUVER FOOTPRINT tORBITAL J =
AND AN ELLIPSE 109 t t I
NM UPRANGE AND I I I
DOWNRANGE AI_D 40 NM o i o
TO EITHER SIDE t I t

OF 90 DEG/9ODEG _ I J
TARGET POINT-- ' ' I

AND ELIPSE 105 I o I
NM UPRANGE AND I = =
DOWNRANGE AND #0 NM I t o
TO EITHER SIDE OF i , o
ROLL RIGHT 90 DEG o t
TARGET POINT WILL I I t
BE CLEAR OF LARGE I o t
LAND MASSES, I I i

I ! I
I I I
! I 1
I I i

29-8 A 5 NM RADIUS CIRCLEtPOST-TLI _MANDATORY t
CENTERED ON THE GNCS _ I I
TARGET POINT AND AN I e I
ELLIPSE 26 NM I * o
UPRANGEt 26 NM I I I

DOWNRANGE AND 52 NM ' I
EITHER SIDE OF THE i i t
EMS TARGET POINT ' I o
WILL BE CLEAR OF ALL' I I

LAND, I I I
I ! !
! I I
I 1 I
I , I

29-9 REMAINDER OF IPOST-TLI tHIGHLY DESIRABLE i
OPERATIONAL * I o
FOOTPRINT o o o
(SEE RULE 1-40) ' t
WILL BE CLEAR OF ' o
LARGE LAND MASSES t , I

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 30 - AEROMEDICAL

R ITEM
__ ,___..

t GENERAL t

30-i PRELAUNCH

PRIOR TO COMMITING TO LAUNCHt THE FOLLOWING CONDITIONS MUST BE MET---

A, SATISFACTORY FLIGHT CREW PHYSIOLOGICAL STATUS.

B, THE MINIMUM CABIN OXYGEN CONCENTRATION FOR LAUNCH IS 60 PERCENT,

C, THE MINIMUM SUIT OXYGEN CONCENTRATION FOR LAUNCH IS 95 PERCENT.

30-2 THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 IN, WATER PRESSURE ABOVE THE CABIN PRESSURE,
SUIT LOOP PURGE IS REQUIRED IF THE SUIT-TO-CABIN DELTA PRESSURE REMAINS AT ZERO FOR A PERIOD OF
5 MINUTES,

30-3 THE POTABLE WATER PH MUST BE WITHIN 6,0 TO 8,0 AT SERVICING AND FINAL SAMPLING,

30-4 THE MAXIMUM ALLOWABLE CONCENTRATION OF PC02 IS 5MM OF HO,

_0-5 LAUNCH

THERE ARE NO MEDICAL REASONS FOR ABORTING DURING THE LAUNCH PHASE OTHER THAN THOSE CONDITIONS
INTOLERABLE TO THE CREW.

_0-6 EARTH ORBIT AND DEEP SPACE OPERATIONS,

EARLY MISSION TERMINATION FOR MEDICAL FALL INTO TWO CATEGORIES---

A, ONSET OF CONDITIONS WHICH ADVERSELY AFFECT CREW SAFETY HEALTHo OR F_NCTION AND PERFORMANCE,

B, FAILURE OF SPACECRAFT SYSTEMS TO MAINTAIN A PHYSIOLOGICALLY SATISFACTORY ENVIRONMENT,

30-7 WATER PALATABILITY

CREW EVALUATION OF THE DRINKING WATER TASTE WILL 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

R 'RULE CONDITION/MALFUNCTION I PHASE ' RULING ' CUES/NOTES/COMMENTS

i i !

i SPECIFIC MISSION RULES I

t ! I

30-15 LOSS OR IALL tA, CONTINUE MISSION i A, ARTIFACTS ANTICIPATED DURING
UNREADABLE EKG IPHASES t t LAUNCH. MCC SURGEON WILL EVALUATE

, t ' THE PROBLEM AND MAY RECOMMEND EARLY
I I 4 MISSION TERMINATION IF CORRECTIVE
I , t ACTION IS NOT EFFECTIVE,

tEVA IB, CONTINUE MISSION _ B, MCC SURGEON WILL EVALUATE PROBLEM
l t t AND RECOMMEND CORRECTIVE ACTION, IF

l o I NOT EFFECTIVE, CEVA MAY BE
e t t RECOMMENDED,
I O !

t ! !

! I I

30-16 ABNORMAL HEART tLAUNCH IA, CONTINUE MISSION I MCC SURGEON WILL EVALUATE THE
RATEr RHYTHM OR EKG t l I PROBLEM AND MAY RECOMMEND EARLY

IEPO tB. NO-GO FOR TLI i MISSION TERMINATION IF CORRECTIVE
I e I ACTION 15 NOT EFFECTIVE,
ITLC tC. NO-GO FOR LOI t
i B o

ILO 'P, ENTER NEXT BEST PTP t
i i t

tEVA IE, TERMINATE EVA '
! e i

ITEC IF. ENTER NEXT BEST PTP '
! i i
! I i

i ! i

! t i

30-1T ABNORMAL RESPIRATORYJLAUNCH OA, CONTINUE MISSION t THE ABNORMAL RATES WILL BE EVALUATED
RATE t _ ' BY THE MCC SURGEON AND EARLY MISSION

IEPO tB, NO-GO FOR TLI I TERMINATION MAY BE RECOMMENDED IF
o _ _ CORRECTIVE ACTION IS NOT EFFECTIVE,

_TLC IC, NO-GO FOR LOI t
I i 1

ILO ID, ENTER NEXT BEST PTP t
! I I

fTEC IE* ENTER NEXT BEST PTP i
i i i
i i i

! i i

I I I
I I i

30-18 ONSET OF SERIOUS ILAUNCH 'A, CONTINUE MISSION i MCC SURGEON WILL EVALUATE AND MAY
MEDICAL PROBLEM ' ' CREW MAY ELECT TO ' RECOMMEND EARLY MISSION TERMINATION

, i ABORT IF INTOLERABLE t IF CORRECTIVE ACTION IS NOT

, i ' EFFECTIVE,
JEPO °B, ENTER NEXT BEST PTP t
i ! i

tTLC tC. ENTER NEXT BEST PTP I
! ! !

ILO _D, ENTER NEXT BEST PTP
I I I

_EVA _E, TERMINATE EVA
I ! I

_TEC 'F. ENTER NEXT BEST PTP

MISSION IEV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 30 - AEROMEDICAL

R _ULE CONDITION/MALFUNCTION' PHASE t RULING ' CUES/NOTES/COMMENTS

! ! I

I L !

30-E9 DYSBARISM IN ANY ILAUNCH IA. CONTINUE MISSION ' A.I. CHECK SUIT INTEGRITY.
CREWMAN i , i

t t CREW MAY ELECT TO t 2, IF CONDITIONS PERMIT CREW MAY
, t ABORT IF CONDITION IS I ELECT TO OVER- PRESSURIZE,
t ' INTOLERABLE I
, , t (A} ALL THREE SUITS CONNECTED TO

'I t I SuIT CIRCUIT,
i I i

, , t (B) SUIT DEMAND REG TO PRESS

i , ' POSITION
i ! i

I , ' (C) MONITOR SUIT PRESS (SHOULD

t , ' REACH 4 PSID IN 75 SEC}.
I I 1

' ' ' (D} SELECT SUIT DEMAND REG INLET
, i ' SEL VALVE TO OFF WHEN SUIT PRESS
i m o REACHES 4,0 PSID,
i , i

, t ' (E) MAINTAIN SUIT OVERPRESSURE BY
I J ' OPENING INLET SELECTOR VALVE AS
i t € NECESSARY,
1 i i

t I t NOTE--- RELIEF FUNCTION OF DEMAND
I o I REGULATOR IS ISOLATED WHEN USING

' ' ' THIS PROCEDURE.
i , i

IALL 'BV TERMINATE PHASE t B. MCC SURGEON WILL EVALUATE AND
, i i MAY RECOMMEND EARLY MISSION

t ' ENTER NEXT BEST PTP ' TERMINATION IF CORRECTIVE ACTION IS
I m ' NOT EFFECTIVE.
i ! i
! 1 !
i i i

_0-20 ORAL TEMP EXCEEDS _ _ t MCC SURGEON MAY RECOMMEND EARLY
101DEG F. DESPITE o t i MISSION TERMINATION IF TREATMENT IS

CORRECTIVE ACTION. t t t UNSUCCESSFUL.
t t l

A,'IF DUE TO ILLNESStLAUNCH tA,1, NOT APPLICABLE t
t I i

'ALL u 2. TERMINATE PHASE t
, t l

t I ENTER NEXT BEST PTP t
! t i

B. IF RESULTANT FROM'LAUNCH tB.l. NOT APPLICABLE t
THERMAL OVERLOAD o t

tALL } 2. TERMINATE PHASE t
t ! t

t t ENTER NEXT BEST PTP t

1 t t
t i t

30-21 PLS$ METABOLIC 'EVA tA* IF AMBER LINE IS t A. AMBER LINE LIMIT IS WORK
OVERLOAD. i t EXCEEDED--- ' SUSTAINED AT A RATE GREATER THAN

t t DECREASE ACTIVITY, t 2500 BTU/HR FOR A PERIOD LONGER THAN
t t t 5 MINUTE$_ AS DETERMINED BY
t t I PREFLIGHT ERGOMETRY CALIBRATIONS.
t t t THE MCC SURGEON WILL EVALUATE AND
t t t MAY RECOMMEND DECREASED CREW'
t t t ACTIVITY,
t t I

t tB, IF RED LINE IS t B, RED LINE LIMIT IS WORK SUSTAINED
t ' EXCEEDED--- _ AT A RATE GREATER THAN 3000 BTU/HR
o t STOP ACTIVITY AND REST. t FOR A PERIOD LONGER THAN 2 MINUTES,

, I AS DETERMINED BY PREFLIGHT ERGOMETRY
i m t CALIBRATIONS, MCC SURGEON WILL
t t t EVALUATE AND MAY RECOMMEND THAT THE

t , t CREW STOP ACTIVITY AND REST*
t t t

t 1 t

RULE NUMBERS 30-22 t t t
THROUGH 30-24 ARE t I m
RESERVED. t , t

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 30 - AEROMEDICAL

R RULE CONDITION/MALFUNCTION l PHASE ' RULING t CuES/NOTES/COMMENTS

I i I

! I I

!30"25 INCREASE IN PCO2 o t t! i !

A, IS GREATER THAN ILAUNCH IA.i, CONTINUE MISSION i A, PCO2 SHOULD DECREASE BELOW 2 MM
OR EQUAL TO i i ' HG WITHIN 30 MINUTES.

7,6 MM HG I , l
'ALL ' 2, CONTINUE MISSION l
I t !

t t CHANGE LIOH CANISTER t
I t I

B, GREATER THAN OR _LAUNCH _B,%, CONT1NUE M1SSION
EQUAL TO ' , i
7,6 MM HG i I t
AND UNABLE TO ' i i
DECREASE I t i

'ALL t 2, CONTINUE MISSION t B,2, LIOH CANISTERS WILL NOT BE
I I I CHANGED IN AN UNPRESSURIZED CABIN,
i o (A) OPEN SUITS AND t
i I BREATHE FROM t
I o CABIN l
! ! i

i i (B) CHANGE SECOND t
, t LIOH CANISTER '
, ! I

t ' (C) TEST PCO2 SENSOR ' B.2,(C) PCO2 SENSOR TEST---
i ! i

, i t , ISOLATE SUIT CIRCUIT BY
, t i DISCONNECTING SbIT HOSES FROM THE
t t I SPACECRAFT
! ! I

I , l , SUIT CIR RET AIR VALVE CLOSED
I ! I

I I J , CRACK 02 METERING VALVE TO OPEN
i I !

t I ' • PURGE FOR 30 SECONDS
i i i

t , ' • CLOSEP 02 METERING VALVE
I I I

I i , IF ABOVE PROCEDURE RESULTS IN A

' , ' pco READING NEAR ZEROt THE PC02

, t i SENSOR IS OPERATING PROPERLY
! i !
! I !
! , i
! i i

C, GREATER THAN OR ILAUNCH IC,I, CONTINUE MISSION

EQUAL TO 10 MMHG tALL t i
t t 2, TERMINATE PHASE '
t i i

t t ENTER NEXT BEST PTP '

t ! i
i ! t
i ! t

90-26 PCO2 IALL ICONTINUE MISSION '
INSTRUMENTATION i I t

FAILURE ' 'USE ONBOARD C02 TAPES '
i i i
i ! i
i i i
i i i

RULE NUMBER 30-27 i i

THROUGH 30-_4 ARE i I i
RESERVED, ' '

i:

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 90 - AEROMEDICAL - CONCLUDED

R ITEM

..................... .-__. ......

' INSTRUMENTATION REQUIREMENTS I

CSM

MISSION RULE
30-3_' MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

ELECTROCARDIOGRAM CJOO6OJ NOT DISPLAYED M_ 3O-ZS/Z6

ELECTROCARDIOGRAM CJOO61J NOT DIBPLAYED M* 30-15/16

ELECTROCARDIOGRAM CJOO62J NOT DISPLAYED Me 30-15/Z6

C02 PARTIAL PRESSURE CFOOOSP METER COMMON HD _0-2/27/28

SUIT CABIN DELTA PRESS CFOOO3P NOT DISPLAYED HD 3Q-3/Z9

ORAL TEMPERATURE CLINICAL M* 30-20
THERMOMETER

PNEUMOGRAM CJO2OOR NOT DISPLAYED HD 30-E7

PNEUMOGRAM CJO2OIR NOT DISPLAYED HD _O-Z7

PNEUMOGRAM CJO202R NOT DISPLAYED HD 30-17

LM

C02 PARTIAL PRESSURE GFI521P METER HD

ELECTROCARDIOGRAM GT9999 NOT DISPLAYED M* 30-ZS/16

PNEUMOGRAM NOT DISPLAYED HD 30-Z7

PLSS

PLSS ELECTROCARDIOGRAM GTBZ24J M* BO-Z5/E8

*MANDATORY TO CABIN CLOSEOUT

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION _1 - LUNAR SURFACE OPERATIONS

R ITEM

i GENERAL '

31-1 FOR ANY MALFUNCTION ON A SCIENTIFIC TASKo A MAXIMUM OF 10 MINUTES WILL BE SPENT ON THE
CONTINGENCY PROCEDURE BEFORE THE TASK IS ABANDONED WITH THE FOLLOWIN_ EXCEPTIONS---

A, RTG FUELING-- UP TO 20 MINUTES WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY
PROCEDURES.

B, ALSEP PACKAGE i TO PACKAGE 2 CABLE CONNECTION-- UP TO 20 MINUTES WILL _E ALLOWED FOR HAKING
THE CABLE CONNECTION,

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

31-2 RESERVED

31-3 RESERVED

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS

R ITEM

31-4 RESERVED

31-5 CAMERA FRAME COUNTS _ILL BE OBTAINED AT A SUFFICIENT FREQUENCY {APPROXIMATELY 3D-MINUTE
INTERVALS) TO ENABLE ACCURATE CORRELATION OF SAMPLES AND PHOTOS FOR SAMPLE ORIENTATION,

31-6 IN ESTABLISHING THE OPERATIONAL EVA PLAN, THE TRAVERSE PLANS PREPARED BEFORE LAUNCH WILL BE USED

AS BASELINES AND MODIFIED AS NECESSARY TO ACCOMMODATE THE ACTUAL LANDINO POINTp RADIUS OF
OPERATIONS AND TIMELI_E CONSTRAINTS_ AND SPECIFICALLY INTERESTING FEATURES VISIBLE TO THE CREW,

91-7 THE OPERATIONAL EVA PLAN WILL BE TIME CONSTRAINED TO A MAXIMUM DURATION OF 4,25 HOURS. THE RADIUS
DISTANCE CONSTRAIRTPFROM THE LM_ IS 3 KM WHEN THE BSLSS IS CARRIED AND i KM WHEN THE BSLSS IS
NOT CARRIED. EXTENSIONS_ DETERMINED DURING THE EVA BASED ON CONSUMABLES USAGE RATES AND CREW

COMFORT TO A MAXIMUM OF 5 HOURS, MAY BE IMPLEMENTED, PROABLE EXTENSION POINTS WILL BE AFTER
ALSEP DEPLOYMENT (FOR EVA I) AND AT TRAVERSE SITES FARTHEST FROM THE LM {FOR EVA 2)

31-8 THE CREW WILL HAVE PRIME RESPONSIBILITY FOR---

A. SELECTION OF SAMPLES TO BE COLLECTED.

B, DECISIONS TO DEPART FROM THE OPERATIONAL EVA,

C. ON THE SPOT DETERMINATION OF BEST TRAVERSE PATH TO PROVIDE MOBILITY EASE,

D. ON THE SPOT DETERMINATION OF ACCESSIBILITY OF FEATMRES OF INTERESTQ

E, SELECTION OF A SUITABLE LOCATION FOR PERFORMING EVA COMMUNICATIONS TEST,

F, SELECTION OF APPROPRIATE PLACES FOR MET/SOIL INTERACTION EVALUATION.

G, SELECTION OF APPROPRIATE PLACES FOR LUNAR SURFACE CLOSE-UP CAMERA PHOTOGRAPHY,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS

R ITEM

31-9 GROUND INITIATED CHANGES TO THE OPERATIONAL EVA PLAN WILL BE LIMITED, THE FOLLOWING CONDITIONS
WILL BE DEEMED REASONABLE CAUSES FOR GROUND INITIATED CHANGES,

A, uNEXPECTED FEATURES OF SIGNIGICANT SCIENTIFIC INTEREST REPORTED BY THE CREW.

B, CONSUMABLES CONSUMPTION RATES OR OTHER CONDITIONS NECESSITATE CURTAILMENT OR TERMINATION OF
EVA,

C. CONSUMABLES CONSUMPTION RATES PERMIT EXTENSION OF EVA,

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

31-i0 ONE-MAN EVA'S WILL BE ALLOWED FOR COMPLETION OF THE FOLLOWING ACTIVITIES WITHIN TIME CONTRAINTSP
IN PRIORITY ORDER---

A, ABORTED EVA TERMINATION TASKS,

B, CONTINGENCY SAMPLE COLLECTION,

C, ALSEP DEPLOYMENT,

D, COLLECTING SELECTED SAMPLES,

E, LRRR DEPLOYMENT,

F, COMPREHENSIVE SAMPLE COLLECTION.

G. OTHER TASKS WITHIN THE CAPABILITY OF A SINGLE CREWMAN,

31-ii FOR ONE-MAN EVAtS THE RADIUS OF OPERATIONS WILL BE LIMITED TO 3DO METERS FROM LM,

31-12 FOR SITUATIONS REQUIRING DELETIONS OF TASKS TO MAKEUP TIMELINE LAGSP THE FOLLOWING TASKS IN THE
LISTED ORDER WILL BE CONSIDERED FOR DELETION---

TBD

RULES 31-13 THROUGH
31-15 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS

R RULE CONDITION/MALFUNCTION I PHASE o RULING i CUES/NOTES/COMMENTS
..........................................................................................................

l ! !

! l l
l l l

31-16 MESA WILL NOT DEPLOY l IA, EXERCISE CONTINGENCY I NOTE---
I i PROCEDURE t
l l l EMU RECHARGE NOT POSSIBLE_ LIOH AND

l IB, PROCEED TO ALSEP I BATTERIES IN MESA MET NOT AVAILABLE

i l DEPLOYMENT, l
l l I
l l !
l t l

31-17 RESERVEO l l l
l I I

31-18 RESERVED l t l
I t I
t P !

31-19 RESERVED I t i
l l i

31-20 RESERVED I l i
I l l

31-21 SAMPLE RETURN I = I
CONTAINER LATCH WILL l l l
NOT LATCH l t l

l l l

A, ONE LATCH WILL l IA, CONTINUE MISSION, l
NOT LATCH I I I

l l I

B, BOTH LATCHES WILL I lB. DISCARD SRC AND TRANSFER °
NOT LATCH o t SAMPLE5 IN EQUIPMENT l

t i TRANSFER BAG, t
I I I
! I I
I I I

31-22 RESERVED I o t
i i I

31-2_ SPECIAL t =PLACE THE SAMPLE IN I
ENVIRONMENTAL SAMPLE ° ISAMPLE BAG AND DISCARD i
CONTAINER WILL NOT I ICONTAINE R =
CLOSE e t t

! ! I

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION _1 - LUNAR SURFACE OPERATIONS

R RULE CONDITION/MALFUNCTION' PHASE t RULING a CUES/NOTES/COMMENTS
............................. .............................................................................

! ! I
t I i

31-2# RESERVED I o
! ! i

31-25 RESERVED _ o o! I

31-26 ALS CLOSE-UP CAMERA t tAe IF FLASH OCCURS CONTINUE I HOLD CAMERA ABOVE SuRFACE_ _EPRES5
CYCLE LIGHT DOES NOT ° o MISSION o TRIGGER AND CHECK FOR FLASH,
FUNCTION o o o

I 'B, IF NO FLASH REMOVE o
t a CASSETTE AND DISCARD o
, t CAMERAo '
I o !

g o !

31-2? ALS CLOSE-UP CAMERA I 'IF LIGHT GOES OUT WITHIN o
CYCLE LIGHT REMAINS o t25 SECONDS CONTINUE MISSION'
ON FOR MORE THAN 1O ' '

SECONDS l 'IF LIGHT STAYS ON REMOVE o
o _CASSETTE AND DISCARD CAt4ER_ °
i ! i
! ! i
! i i

31-28 SCIENTIFIC EQUIPMENT ° °ABANDON ALSEP o PLAN EXTENDED TRAVERS_ ALS_P PACKAGE
BAY DOORS WILL NOT o t I 1.2_ LUNAR PORTABLE
OPEN _ I o MAGNETOMETER+ALHT ARE LOCATED IN SEg

J o o BAY
! I I

o I 1

31-2S RESERVED ' '
! ! !

31-3C RESERVED , i I
! o !

31-31 SEQ BAY DOORS WILL i ICONTINUE MISSION o
NOT CLOSE , , o

I ! I
i ! o

I i !

31-3_ POSITIVE LOSS I 'DISCARD THE g METER N_DLE BECOMES PHYSICALLY
OF ANY METER ' PINSTRUMENT o BROKENt _TUCK OR OTHERWISE UNABLE TO
ON LUNAR PORTABLE o a € PROVIDE A READING.
MAGNETOMETER o t o

t i !

I I I

RULES 31-33 I o o
THROUGH 31-39 _ o I
ARE RESERVED t , o

I I i

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS

R ITEM

31-4C GENERAL

ALSEP GENERAL OPERATIONAL GUIDELINES ARE BASED ON OBJECTIVES IN THE FOLLOWING PRIORITIES---

A, PSE

B, ASE

.C, SIDE

D. CPLEE

E, DTREM

F, ENGINEERING

ALSEP DEPLOYMENT SEQUENCE 15---

31-41 THE ALSEP TURN-ON SEQUENCE IS---

A, ASTRONAUT ACTIVATES SHORTING PLUG 5WITCH ASAP AFTER DEPLOYMENT.

B, CREW WILL ACTIVATE ASTRO SWITCH NO, 1 + 5 PER DIRECTION FROM THE GROUND,

SWITCH NO, _ WILL BE ACTIVATED BASED ON PReDICTeD AVAILABILITY OF 98,2 WATTS
FROM THE RTG (SEE FIGURE 3,2-29 ALSEP 5ODB),

31-42 IF THE GROUND IS UNABLE TO COMMAND A TRANSMITTER ON AND/OR EXPERIMENTS ONP THE ASTRONAUT WILL

TURN ON ASTRO SWITCHES NO,2 AND/OR NO,3 AND/OR NO,4 DURING EVA NO, I WHEN REQUESTED FROM THE
GROUND. THE X MITER WILL NOMINALLY BE INITIATED BY THE TRIPPING OF THE HOLD OFF CURRENT, THE ASE
THUMPER ACTIVITY WILL BE PERFORMED REGARDLESS OF GROUND CMD CAPABILITY,

31-43 IF ALSEP DEPLOYMENT TIME BECOMES CONSTRAINED AND THE CREW MUST RETURN TO THE LMo THE RTG

SHORTING SWITCH AND ASTRONAUT SWITCH NOD i SHALL BE ACTUATED BY THE CREW IF THE ANTENNA IS
LEVELED AND ALIGNED, IF THE ANTENNA IS NOT LEVEL AND ALIGNED. THESE SWITCHES SHALL NOT BE
ACTUATED, (PICK UP HERE ON EVA NO, 2),

31-4a RESERVED

31-45 A R/5 CARRIER WILL BE MAINTAINED IN THE SAFED CONFIGURATION DURING THE TIME THE CREW IS ON THE
LUNAR SURFACE EXCEPT TO SEND CMDS AND FOR 51TE HAND OVER

31-4( THE ASE WILL BE COMMANDED TO STAND BY IF THE THUMPER ARM OR GRENADE ARM COMES ON WITHOUT COMMAND
OR CREW ACTION.

31-4_ THE PSE WILL NOT B_ TURNED ON OR UNCAGED UNTIL THE CREW LEAVES THE DEPLOYMENT AREAl

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 91 - LUNAR SURFACE OPERATIONS

R ITEM
__lm ....

31--48 CPLEE

A, THE CPLEE WILL BE GROUND COMMANDED TO OPERATE ASAP AFTER DEPLOYMENT

B, IF THE Dust COVER COMES OFF DURING DEPLOYMENT, DU NOT REINSTALL AND CONTINUE
DEPLOYMENT

}I-49 CCGE

A, THE CCGE WILL BE COMMANDED TO OPERATE-SELECT TO VERIFY THAT IT 15 OPERABLE

AS SOON AFTER DEPLOYMENT AS POSSIBLE,

B. THE CCGE WILL NOT BE LEFT IN OPERATE-SELECT FUR LONGER THAN 5 MINUTES WITH
THE DUST COVER INSTALLED,

C, GROUND COMMAND 105/107 (REMOVE DUST COVER) WILL NOT BE SENT PRIOR TO
OPERATING THE CCGE IN BOTH THE CAL ENABLE MODE AND THE RANOE MODE A (NURMAL

MODE), THE bUST COVER WILL NOMINALLY BE REMOVED BETWEEN 2NO EVA TERMINATION
AND LM ASCENT,

3E-50 ASE

A. FOR OPERATION OF THE ASE IN THE THUMPER OR MORTAR MODESt SUFFICIENT TIME

WILL BE ALLOWED AFTER ASE ACTIVATION TO PERMIT GEOPHONE AMP, TEMPERATURES TO
STABALIZEIUP TO 12 MIN, I

B, A MINIMUM WAITING PERIOD OF 60 SEC, WILL BE ALLOWED BETWEEN ARMING . FIRING

THE MORTARS (FOR CHARGING OF CAPACITORS)

C. IF THE CREW DOES NOT HAVE TIME TO PERFORM THE THUMPER ACTIVITY AND ARM THE

GLA ARMING_ THE GLA SHALL BE PRIMARY

D, THE CMD CARRIER WILL REMAIN UP WHILE THE ASE IS IN OPERATE SELECT

31-51 SIDE/CCIG

A, THE SIDEICCIG WILL BE TURNED ON ASAP AFTER PEPLOYNENT

B, THE CCIG DUST COVER WILL BE REMOVED BY.GND, CMDº ASAP AFTER QEPLOYMENTo

RULES 91-52 THRU 31-70 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO l# FNL ll/1/TOlLUNAR GENERAL
SURFACE OPSo - ALSEP 91-7



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS

R ITEM

t GENERAL I

THE FOLLOWING MISSION RULES APPLY TO FLIGHT CREW INVOLVEMENT WITH THE APOLLO LUNAR SURFACE
EXPERIMENT PACKAGE (ALSEP) WHILE THE CREW IS ON THE LUNAR SURFACE, THESE RULES ARE EXCERPED
FROM THE SYSTEMS MISSION RULES DOCUMENT FOR ALSEP 4, (SMRD FOR ALSEP NOD4) ANO MISSING

LETTERS ON NUMBERS PERTAINING TO GUIDELINES OR RULING WILL BE FOUND IN THAT DOCUMENT,

ALSEP OPERATIONAL GUIDELINE

31-71 GENERAL

A. THESE ALSEP GENERAL OPERATIONAL GUIDELINES ARE BASED ON OBJECTIVLS IN THE
FOLLOWING PRIORITIES---

(1) PSE (5) DTREM (M515)

(2) ASE (6) ENGINEERING

(3) SIDE

(4) CPLEE

NOTE - RIPPLE-OFF SEQUENCE--- 1) CPLEE_ 2) SIDEr AND 9) PSE*

B THROUGH K - REFERENCE SMRD FOR ALSEP NO,#

L* THE ALSEP TURN-ON SEQUENCE IS---

(Z) ASTRONAUT ACTIVATES SHORTING PLUG SWITCH ASAP AFTER DEPLOYMENT*

{2) CREW WILL ACTIVATE ASTRO SWITCHES NO. i AND NO. 5 PER DIRECTION FROM THE GROUND,

SWITCHES NO, i AND NO, 5 WILL BE ACTIVATED BASED ON PREDICTED AVAILABILITY OF
33t2 WATTS FROM THE RTG (SEE FIGURE 3,2-2_ ALSEP SOD_),

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION _1 - LUNAR SURFACE OPERATIONS

R ITEM

M, IF THE GROUND IS UNABLE TO COMMAND A TRANSMITTER ON AND/OR _XPERIMBNTS ONP
THE ASTRONAUT WILL TURN ON ASTRO SWITCHES NO, 2 AND/OR NO.3 AND/OR NO,4

DURING EVA NO.I WHEN REQUESTED FROM THE GROUND, THE TRANSMITTER WILL
NOMINALLY BE INITIATED BY THE TRIPPING OF THE HOLD OFF CIRCUIT. THE ASE

THUMPER ACTIVITY WILL BE PERFORMED REGARDLESS OF GROUND COMMAND CAPABILITY,

N THROUGH O - REFERENCE SMRD FOR ALSEP NO.4

P, IF ALSEP DEPLOYMENT TIME BECOMES CONSTRAINED AND THE CREW MUST RETURN TO THE

LM_ THE RTG SHORTING SWITCH AND ASTRONAUT BwITCH NO,1 SHALL BE ACTUATED BY
THE CREW IF THE ANTENNA IS LEVELED AND ALIGNED, IF THE ANTkNf_A IS NOT LEVEL
AND ALIGNEDt THESE SWITCHES SHALL NOT BE ACTUATED. (PICK UP HERE ON EVA
NO.2),

Q THROUGH R - REFERENCE SMRD FOR ALSEP NO,#

S, THE COMMAND CARRIER WILL BE MAINTAINED ON AND IN THE SAFED CONFIGURATION
EXCEPT TO SEND COMMANDS AND REMOTE SITE HANDOVER_ FRUM DEPLOYMENT INITIATION
UNTIL AFTER LM LIFT-OFF TO PROVIDE ADDITIONAL PROTEGTION AGAINST THE
GENERATION OF SPURIOUS COMMANDS.

T - REFERENCE SMRD FOR ALSEP NO.4

U, THE ASE WILL BE COMMANDED TO STANDBY SELECT IF THE THUMPER ARM OR GERNADE
ARM WARNING OCCURS WITHOUT GROUND COMMAND OR CREW ACTION,

31-72 REFERENCE SMRD FOR ALSEP NO. 4

3&-73 ASE OPERATIONAL GUIDELINES

A, OPERATION OF THE ASEt IN ANY MOOED WILL BE PERFORMED ONLY WHEN ASI-E
{CENTRAL STATION PACKAGE TEMP.) IS ABOVE -20 DEC Ct AS-2 (MOTOR BOX TEMP,}
15 ABOVE -_O DEC Ct AND AS-3 (GRENADE LAUNCHER ASSEMBLY TEMPI IS ABOVE -30
DEG, C,

B THROUGH D REFERENCE SMRD FOR ALSEP NO. 4

E, FOR OPERATION OF THE ASE IN THE THUMPER OR MORTAR MODESP SUFFICIENT TIME
WILL BE ALLOWED AFTER ASE ACTIVATION TO PERMIT GEOPHONE AMPLIFIER
TEMPERATURES TO STABILIZE, (UP TO 15 MINUTES.)

F THROUGH K - REFERENCE SMRD FOR ALSEP NO, #,

L, IF THE CREW DOES NOT HAVE TIME TO DO THE THUMPER ACTIVITY AND ARM THE GLAt
ARMING THE. GLA SHALL BE PRIMARY,

3Z-TL THROUGH 31-132 - REFERENCE SMRO FOR ALSEP NO. 4

r
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SECTION 31 - LUNAR SURFACE OPERATIONS

R IRULE :ONDITIONIMALFUNCTION I PHASE t RULING i CUESlNOTES/COMMENTS
........... ....... m ...................... --....................................................... " .... "''"

O t I 0
! i t i

31.13! DURING DEPLOYMENT t _A, SEE RULE 31-101 t (ALSEP 4 SYSTEMS MISSION RULES)
GROUND IS UNABLE t IB, {11 HAVE THE CREW I
TO COMMAND I _ACTIVATE SWITCH NO, 4_ FOR i
TO HIGH BIT RATE, o 'THUMPER ACTIVITY, t

! ! o

' ' (2) AT COMPLETION OF ' SWITCH NO 5 WILL BE TURNED CCW JUST
i tTHUMPER ACTIVITY9 ATTEMPT t PRIOR TO CREW DEPARTING AREA,
t 'TO COMMAND TO HBR OFF i
t _(CMD 005) PRIOR TO TURNING i

' 'SWITCH NO, 5 CW, '
! t o

i o t

31-13' REFERENCE SMRD FOR _ I t
ALSEP NO, 4 i I t

! i i

31-13! DURING DEPLOYMENT* l tA, SEE RULE 31-i01 I {ALSEP 4 SYSTEMS MISSION RULES)
GROUND UNABLE TO o °Be PRIOR TO THUMPER MODE ---° THIS MALFUNCTION CAN RESULT FROM A
COMMAND ASE TO o o (i) HAVE CREW ACTIVATE ' TOTAL CMD SYSTEM FAILURE OR A SINGLE

OPERATE, e I SWITCH NO, 4 ' CMD GATE FAILURE THE RULING APPLIES
o I (2) CMD TO NBR (CMD 005- _ IN EITHER CASE
t t HBR-OFF)
o t (3) CM TO HBR (CMD 003- I
I I HBR SEL) WHEN i
i t GEOPHONE NO, 2 IS o
I I IMPLACED o
I t (4) CMD TO NBR t
I o (CMD O05-HBR OFF) I
= * AT COMPLETLON OF i
i ' THUMBER MODE I
I i i

I o (5) TURN SWITCH NO 5 CW I STEP 5 PuTS ASE IN STAND-BY SELECT
I t AS |N NORMAL I ALSEP IN NBR
l t DEPLOYMENT SEQUENCE *
! ! t

o _ (8) AFTER GLA ARMING AND = STEP 6 AND 7 LEAVE ASE IN OPERATE
t = SAFING PIN REMOVAL_ e SELECT ALSEP IN NBR, ASE WILL NOT

t i AC,TIVATE SWITCH NO, 4 I SURVIVE LUNAR NIGHT IN OPERATE
I I AFTER TURNING SWITCH I SELECT
o i NO, 5 COW
= t (T} CMD TO NBR (CMD OOb- o
o t HBR OFF) t
I o !
I t I
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS

R _ULE CONDITION/MALFUNCTION' PHASE _ RULING _ CUES/NOTES/COMMENTS

i i o
I I t

31-136 REFERENCE 5MRD FOR m I !
ALSEP NO* 4 i o o

! I I

)i-137 ASI FAILS TO I °A, ATTEMPT TO FIRE AGAIN, o
I I I

DETONATE, I °B, GO TO NEXT ASIt BUT o EVEN SPACING OF ASI FIRING IS MORE
o t CONTINUE TO ATTEMPT TO o IMPORTANT THAN TOTAL DISTRIBUTION OF
' ' FIRE IN THE SAME i FIRINGS
o a LOCATION UNTIL AN AST I

o o DOES FIRE o
o t o

I o !

31-138 THROUGH o o o
31-143 REFERENCE o t i
SMRD FOR ALSEP NO, _o o o

I I I

31--14z SIDE DusT COVER ' °DO NO REINSTALL * CONTINUE DEPLOYMENT*
COMES OFF DURING ' '
DEPLOYMENT , o o

i i i

31-145 THROUGH o o o
31-150 REFERENCE o o o
SMRD FOR ALSEP NO,4 t o t

I o o

_I-15] CPLEE DUST COVER o °DO NO REINSTALL t CONTINUE DEPLOYMENT*
COMES oFF DURING o i o
DEPLOYMENTo t o i

! I i

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 :NL 11/i/70 LUNAR GENERAL
SURFACE OPS, - ALSEP 31-11



APPENDICES i

Q



_A ACRONYMS AND
SYMBOLS



NASA - Manned Spacecraft Center

MISSION RULES

APPENDIX A - ACRONYMS AND SYMBOLS

R ITEM .-t .....

I ! I
! t t

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 CSI CONCENTRIC SEQUENCE INITIATE
ADEG AUXILIARY DISPLAY EQUIPMENT CROP CSM COMMAND SERVICE MODULE
AEA ABORT ELECTRONICS ASSEMBLY CTE CENTRAL TIMING EQUIPMENT

AELD ASCENT ENGINE LATCHING DEVICE CVS CONTINUOUS VENT SYSTEM
AFO ASSISTENT FLIGHT DIRECTOR CVT5 CHIEF VEHICLE TEST SUPVISOR

AFETR AIR FORCE EASTERN TEST RANGE CW CLOCKWISE
A/G AIR-TO-GROUND CGW CAUTION AND WARNING
AGS ABORT GUIDANCE SYSTEM CYI CANARY ISLAND
ALD$ APOLLO LAUNCH DATA SYSTEM

ALT ALTERNATE
AM AMPLITUDE MODULATION
AMP AMPEREIS} DAP DIGITAL AUTO PILOT
ANT ANTENNA DB DEADBAND

AOA ANGLE OF ATTACK DC DIRECT CURRENT
AOH APOLLO OPERATIONS HANDBOOK DCA DIGITAL COMMAND ASSEMBLY
AOT ALIGNMENT OPTICAL TELESCOPE DCS DIGITAL COMMAND SYSTEM

APS ASCENT PROPULSION SYSTEM DDD DIGITAL DISPLAY DRIVER
APS AUXILIARY PROPULSION SYSTEM DECA DESCENT ENGINE CONTROL ASSEMBLY
ARIA APOLLO RANGE INSTRUMENTATION AIRCRAFT DEDA DATA ENTRY AND DISPLAY ASSEMBLY

ASA ABORT SENSOR ASSEMBLY DEG DEGREE
ASAP AS SOON AS PRACTICAL DESC DESCENT

ASC ASCENT DFI DEVELOPMENT FLIGHT INSTRUMENTATION
ATCA ATTITUDE TRANSLATION CONTROLLER ASSEMBLY OK DOCK
ATP ALTERNATE TARGET POINT DKD DOCKED
ATT ATTITUDE DUD DEPARTMENT OF DEFENSE
AUX AUXILIARY DPS DESCENT PROPULSION SYSTEM
AZUSA ELECTRONIC TRACKING AND VECTORING DRA DISCRETE RECOVERY AREA

SYSTEM ETR DRS DATA RECEIVING STATION
DSC DYNAMIC STANDBY COMPUTER
USE DATA STORAGE E_UIPMENT

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 ELECTRICAL_ ENVIRONMENTALt AND
BTU BRITISH THERMAL UNIT COMMUNICATIONS

EKG , ELECTROCARDIOGRAM
EMR ERROR MONITOR REGISTER

EMS ENTRY MONITORING SYSTEM

CAL CALIBRATE EMU EXTRA-VEHICULAR MOBILITY UNIT

CASTS COUNTDOWN AND STATUS TRANSMISSION ENG ENGINE
SYSTEM EPS ELECTRICAL POWER SYSTEM

CB CIRCUIT-BREAKER ERR ERROR
CCATS COMMAND9 COMMUNICATIONS, AND TELEMETRY ESE ELECTRONIC SUPPORT EQUIPMENT

SYSTEM ETDM RANGE SAFETY SUPERVISOR KSC

CCW COUNTERCLOCKWISE CALLOUT
CDH CONSTANT DELTA HEIGHT ETR EASTERN TEST RANGE

CDP COMMAND DATA PROCESSOR EVA EXTRA-VEHICULAR ACTIVITY
CDR COMMANDER EVAP EVAPORATOR
CDU 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 F/A FORWARD/AFT
CLTC CHIEF LAUNCH VEHICLE TEST CONDUCTOR FC FUEL CELL OR FLIGHT CONTROL
CM COMMAND MODULE FCSM FLIGHT COMBUSTION STABILITY
CMC COMMAND MODULE cOMPUTER MONITOR

CMD COMMAND FD FLIGHT DDRECTOR
CMP COMMAND MODULE PILOT FDAI FLIGHT DIRECTOR ATTITUDE
C/O CUTOFF INDICATOR
CO2 CARBON DIOXIDE FDO FLIGHT DYNAMICS OFFICER

coAs CREW OPTICAL ALIGNMENT SIGHT FIDO FLIGHT DYNAMICS OFFICER
COl CONTINGENCY ORBIT INSERTION FIG FIGURE
COMM COMMUNICATION FITH FIRE IN THE HOLE
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MISSION RULES

APPENDIX A - ACRONYMS AND SYMBOLS

R ITEM --' .....

• ! ! I
! i i

FL FULL LIFT LMDE LM DESCENT ENGINE
FM FREQUENCY MODULATION LMP LM MODULE PILOT

FPS FEET PER SECOND , L/O LIFTOFF
FQR FLIGHT QUALIFICATION RECORDER LOI LUNAR ORBIT INSERTION

FTP FIXED THROTTLE POINT LOS LINE-OF-SIGHT
LOX LIQUID OXYGEN
L/R LEFT/RIGHT

LV LOW-VOLTAGE

G GRAVITY L/V LAUNCH VEHICLE

GGC GUIDANCE AND CONTROL LVDA LAUNCH VEHICLE DATA ADAPTER
GASTA GIMBAL ANGLE SEQUENCE TRANSLATION LVDC LAUNCH VEHICLE DIGITAL COMPUTER

ASSEMBLY

GBI GRAND BAHAMA ISLAND
GDA GIMBAL DRIVE ASSEMBLY
GDC GYRO DISPLAY COUPLER

GET GROUND ELAPSED TIME HALF MALFUNCTION
GETI GROUND ELAPSED TIME OF IGNITION MCC MISSION CONTROL CENTER
GMT GREENWICH MEAN TIME MCC MIDCOQRSE CORRECTION

GMTLO GREENWICH MEAN TIME OF LIFTOFF MC&W MASTER CAUTION AND WARNING
GGN GUIDANCE AND NAVIGATION MDAS MEDICAL DATA ACQUISITION SYSTEM
GN2 GASEOUS NITROGEN NED MANUAL ENTRY DEVICE

GNC GUIDANCE NAVIGATION CONTROL MESC MASTER EVENTS SEQUENCE CONTROLLER
GNCS GUIDANCEt NAVIGATIONP AND CONTROL SYSTEM MFCO MANUAL FUEL CUTOFF
GNU GROUND MFV MAIN FUEL vALVE

GRR GUIDANCE REFERENCE RELEASE MGA MIDDLE GIMBAL AXIS
GSFC GODDARD SPACE FLIGHT CENTER NIL MERRITT ISLAND
GTS GIMBAL TRIM sYSTEM MITE MASTER INSTRUMENTATION TIMING

GUIDO GUIDANCE OFFICER EQUIPMENT
MNFLD MANIFOLD
M&O 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 HAWAII MTVC MANUAL THRUST VECTOR CONTROL

HBR HIGH-BIT-RATE MUX MULTIPLEXER

HF HIGH FREQUENCY
HP HEIGHT OF PERIGEE
HS HIGH-SPEED
HZ HERTZ NASA NATIONAL AERONAUTICS AND SPACE

ADMINISTRATION
NCC COMBINED CORRECTIVE MANEUVER
NM NAUTICAL MILES

IC INTERCOMMUNICATIONS EQUIPMENT NPV NON-PROPULSIVE VENT
IGA INNER GIMBAL AXIS NSR COELLIPTICAL MANEUVER

IMU INERTIAL MEASUREMENT UNIT
INJ INJECTOR
INST INSTRUMENTATION

INV INVERTER 02 OXYGEN
IP IMPACT POINT OR IMPACT PREDICTION O/B ONBOARD
IRIG INERTIAL RATEINTEGRATING GYRO ODOP OFFSET DOPPLER AND POSITION

ISOL ISOLATION OGA OUTER GIMBAL AXIS
ISS INERTIAL SUBSYSTEM OMSF OFFICE OF MANNED SPACE FLIGHT
IU INSTRUMENTATION UNIT OPS OXYGEN PURGE SYSTEM

IVT INTRAVEHICULAR TRANSFER ORDEAL ORBITAL RATE DRIVE ELECTRONICS
APOLLO LM

OXID OXIDIZER

JD JET DRIVER

PAFB PATRICK AIR FORCE BASE
PAM PULSE AMPLITUDE MODULATION

KOH POTASSIUM HYDROXIDE PB PUSH-BUTTON
KSC KENNEDY SPACE CENTER PC PERICYNTHION

PCM PULSE CODE MODULATION
PCMGS PULSE CODE MODULATION GROUND

STATION

LB POUND PC02 PARTIAL PRESSURE CARBON DIOXIDE
LBR LOW-BIT-RATE PDS/OO PLOTTING DISPLAY SUBCHANNEL/OATA
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 LIQUID HYDROGEN PGNS PRIMARY GUIDANCE AND NAVIGATION
LIOH LITHIUM HYDROXIDE SYSTEM LM
LM LUNAR MODULE
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R ITEM "-J .....

I o !
I I l

PIPA PULSE INTEGRATING PENDULOUS SODB SPACECRAFT OPERATIONAL DATA BOOK
ACCELEROMETER SOL SOLENOID

PLSS PORTABLE LIFE SUPPORT SYSTEM SOP 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 SSC SPACE SUIT COMMUNICATOR
PQGS PROPELLANT QUANTITY GAGING SYSTEM STBY STANDBY

PRELN PRELAUNCH SW SWITCH
PRESS PRESSURE SXT SEXTANT
PRI PRIMARY
PROC PROCEDURE
PROP PROPELLANT TB TIME BASE
PSA POWER SERVO AMPLIFIER TBD TO BE DETERMINED

PSI POUNDS PER SQUARE INCH TC TEST CONDUCTOR
PSID POUNDS PER SQUARE 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 TDGE TRANSPORTATION_ DOCKING A_D

EJECTION

PTV PITCH THRUST VECTOR TOP TELEMETRY DATA PROCESSOR
Pu PROPELLANT UTILIZATION TELCOM LM EECOM

PUGS PROPELLANT UTILIZATION AND GAGING SYSTEM TEMP TEMPERATURE
PVT PRESSURE-VOLUME-TEMPERATURE TFF TIME OF FREE FALL
PYRO PYROTECHNICS THC THRUST AND CONTROLLER

TIG TIME OF IGNITION
TLI TRANSLUNAR INJECTION

QTY QUANTITY TM TELEMETRY
TMG THERMAL METEROID 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 TTC 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 UID UPIDOWN

RETRO RETROFIRE OFFICER UDL UPDATA LINK
REV REVOLUTION UHF ULTRA HIGH FREQUENCY
RF RADIO FREQUENCY UNDKD UNDOCKED

RFO RETROFIRE OFFICER USB 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-AXIS

RNDZ RENDEZVOUS VGY VELOCITY TO BE GAINED Y-AXIS
RP-RT DOWNRANGE ERROR VGY VELOCITY TO BE GAINED Z-AXIS
RR RENDEZVOUS RADAR VHF VERY HIGH FREQUENCY
RR ROLL RIGHT VLV VALUE

RSI ROLL STABILITY INDICATOR VSM VIDEO SWITCHING MATRIX
RSO RANGE SAFETY OFFICER
RSVR RESOLVER

RTACF REAL-TIME AUXi: IARY COMPUTING FACILITY WBD WIDE-BAND DATA
RTC REAL-TIME COMMAND WMS WASTE MANAGEMENT SYSTEM
RTCC REAL-TIME COMPUTER COMPLEX WT WEIGHT

S/C SPACECRAFT XFEED CRO$SFEED
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-AXIS
SECS SEQUENTAL EVENTS CONTROL SYSTEM YTV YAW THRUST VECTOR
SHE SUPER-CRITICAL HELIUM
SIG SIGNAL
SLA SPACECRAFT LM ADAPTER Z Z-AXIS
SLV SATURN LAUNCH VEHICLE
SM SERVICE MODULE
SMJC SERVICE MODULE JETTISON CONTROLER
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R ITEM --t .....

i t t
! ! !

SYMBOLS

H ALTITUDE
DELTA VIN DELTA VELOCITY IN INSERTION

DELTA TB DELTA BURN TIME
DELTA H DELTA ALTITUDE
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R ITEM --' .....

! l I

I t t

I DISTRIBUTION LIST '

DEPUTY DIRECTOR

AB/KRAFTt JR,

DIRECTOR OF FLIGHT OPERATIONS

FA/SJOBERGt S,A,
TINDALL, H,W,
ROSE, R,G,

KOONSt W.E,

FLIGHT CONTROL DIVISION

FC/KRANZt E,F,

LUNNEYP G,S,
GRIFFIN, GoDo
WlNDLER, M,L.
FRANK, M,P,
ROACH_ JoW,
BROOKS, M,F,

FC2/HARLANt C,S, (28)

FC3/ALDRICH, A,D. (43)
FC3/BLAIR, L,W, (2)
FC4/HANNIGANt J,E, (25}

EDELINt F, (41
FCS/BOSTICKt J,C. (16)
FC6/SHELLEY_ C.B, 425)

FCT/HOOVER, R 44)

FC81SAULTZ, J,E* (8)
P-MO-F/HAMNER, R,5, 420)

FLIGHT SUPPORT DIVISION

FS2/SATTERFIELDt J,M,

FS83/SEGOTAt P, (3)
SANBORN, S,D, (20)

FSS/STOKES_ J,D, 13)
GIBSON, F*F._ JR,

GARMANt J,R, (2)

MISSION PLANNING AND ANALYSIS DIVISION

FM/MAYER_ J.Po (2)
FMI3/PARTINt RoP, (3)

FM2/BENNETTt F,V, (6)
FM3/BROWNt R,H, 45)
FM4/MCPHERSONt J,C,

FMS/BERRYt R, 15)
FM6/LINEBERRY_ E,C, (21

FMT/CASSETI_ M.D,

LANDING AND RECOVERY DIVISION

FL/HAMMACK_ J,B.
GRANGER, HeE,

FLI2/CORDINER_ D,H,
FL2/STULKEN, D,E* (3)
FL5/STONESIFER_ J,C,

FL?/CHASE_ W,R.

DIRECTOR OF FLIGHT CREW OPERATIONS

CA/SLAYTONt D,K,
CB/ASTRONAUT OFFICE 425)
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R ITEM

FLIGHT CREW SUPPORT DIVISION

CF/NORTHt W.J.
CFI3/GRINM9 D,F,
CF21/DEMENTo M*E.

CF212/FUBCH_ S.
CF}/ALLEN, LOUIS
CF24/CRAMERo P*
CFS/RICHARDo LeG= (2)
CFS/OONEIL=J.W. (i0)
CFT/KUEHNEL_ H.A,

CFB/FABER_ S. (3)
CFK/MC CAFFERTY_ (16)
CF2/PEARCEtJ,

DIRECTOR OF MEDICAL RESEARCH AND OPERATIONS

DA/BERRY9 C.A,P NoD.
CATTERSON= A,D,t M*D.
DD/MEDICAL OPERATIONS (7)

PUBLIC AFFAIRS OFFICE

AP/DUFFt B,
AP3/GREENt D,J, (5)

APOLLO SPACECRAFT PROGRAM OFFICE

PA/NC DIVITTt J=A=
PC/GRAYo W=H*
PD/KUBICKIt R.L,
PDZ21MISSION STAFF ENGINEER

PDS/GOREEo J,F, (2]
PDT/KOHR5_ De
PDT/SILVERt M, 125)

PDg/CRAIG_ J.W,
PE/CORCORAN, D*M. 13)
PF/COHENt A. (3}

PP32/TASHo HoL. (5]
PP5/THOMPSONo R.F.
PT/ARABIAN, D*D.
PT3/DATA LIBRARY (8|
APPO-KT/DOUGLASo wJH,

NAIBLAND9 WoHol JR.

DIRECTOR OF ENGINEERING AND DEVELOPMENT

EA/FAGET* M,A=

EAI/BONDt A°C*
EA2/GARDINERt ReAr
EA8/DEANSt P,H,
EBS/MARLOWEP G,Dot JR,

EB8/MELLIFFt VoC=
JOHNSON, G,W=

EC/SMYLIEt ReED
HURTo PoF*

EC3/SAMONSKII F*He (2)
ECk/HINNERSP A.H,
ECT/RADNDFSKYD MeI,
ECglLUTZ_ CeC,
EEE3/KINGSLEY_ MeG. (9)
EG2/COXP K.Je
EGT/HANAWAY_ de

EG8/WIL$ONt R,E,
EG/MIT/IL-LAWTONt T.M,
EP/FERGUSON_ R.B*

EP2/YODZISt CeW, (4)
EP4/POHLo HeOe (3)
EPS/RICEt W.E. (2}
ES/KOTANCHIK_ J.Ne (3)

ES12/ROGERS_ W.F, (2)
EX/REDDt Be
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R ITEM

FLIGHT SAFETY OFFICE

SM/RICE CN (3)

RELIABILITY AND CERTIFICATION OFFICE

NB2/WILLIAM5, H.L, (2)

ND/JONESt J,A.

DIRECTOR OF SCIENCE AND APPLICATIONS

TA/CALIO, ADJ. (3}

TG/FREDEN_ S.F.t DR.
TM2/CRUM_ E. (2)
TMS/STEPHENSON W*
TN/WRIGHTt R,A, (3)

SKYLAB PROGRAM OFFICE

KM/BISHOPo A*Ao

TRW HOUSTON

ROBERTSONo R,L, (3)
TRW TECHNICAL INFORMATION CENTER, HOUSTON OPERATIONS {2)

H2/2064-MITCHELL R,A,

NORTH AMERICAN ROCKWELL HouSTON

HARMANt H.A, (2)

GODDARD SPACE FLZGHT CENTER

KNOXt CeB, (9)
CODE 821.1

MANNED FLIGHT OPERATIONS DIVlSION9 REQUIREMENTS SECTION
(

JOHN F, KENNEDY SPACE CENTER NASA - MSOB

KENNEDY SPACE CENTERI FLORIDA
ATTEN, HO/ASTRO OFF (8)
CD/DE BUS* K** DR,
AP-SCO/BEDDINGFIELD* S*
AP-SVO/SMITHo AoG, (4)
LO/KAPYRAN* W,J*
LO-OPN/DONNELLY* Pe
LO-PLN-2/KNIGHT* GoWl {21
LV/GRUENE_ H,'
LV-ENG/RIGELL_ I,A,

LV-TOM-E/HART_ J,J,
LV-TOM-4/YOUMANS* R,E*
LV-GDC/LEALMANP R.E,
LV-INS/EDWARDS* MoD*
LS/WILLIAMSt J,J.
LS-ENG-1/GASKINGS_ R=B, (4)

MARS* C,B, (_)
TBC, 3LIS/PARK* J,Ee (2)

• NAR* 2M18/WEAVER* ReA= (2)
MDC* 27B12/SHAFFER* J,Re (2)
IBM* 3NE/GROVIER* PeM. (2)
TS/CLARK* R,L* (5)
AP-SYM/MOORE9 A,H, (6)
IN/SENOLER* K. (5)
SO/GORMAN9 Re (3)
IS-TSM2/CLARK_ Be

BEASONo WePe
PSK/MORSE_ A=Ee
KS€ MISSION D_RECTOR=S OFFICEe R3121 NSO BLDG
GAC/WATSONP J,Ke (6)t MAIL STOP 300-6

MARSHALL SPACE FLIGHT CENTER

MSFC/P-MO-MGR* MISSION OPERATIONS OFFICE (30)

MISSION REV DATE SECTION GROUP PAGE
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R ITEW

OFFICE MANNED SPACEFLIGHT

MYERSt D*
PETRONEP Ro
LEE, C,M,

MAO-4/LANDt E,Wo (20)
MAO-3/STOUT, F,E. (2)
TC/DRAPERt C,N. (5)
MOR/SCHULHERR, R,M*

MAT/ALLMANt J,

DOD MSF SUPPORT OFFICE PAFBt FLA

ZR2/RAPPt J.F,_ MAJ,
MASKt K,J,t COL, (5)
HOLT, C.L.t COL, (2)

DDMS-N/DEARMAN, J., MAJ,
ETOOP-2 PAFB FLAP 32925 (7)

MIT INST, LABORATORIES CAMBRIDGE, MASS.

NEVINS_ J, (4)

COPPS_ S. (2}
JOHNSON9 M, (2)
LARSONP R, (2)

FELLMAN_ P, (3}

GRUMMAN AIRCRAFT ENGINEERING CORP,t BETHPAGEt NEW YORK

PRATT, R, (BS)

NASA, DAYTONA BEACH OPERP P,O, BOX 2500_ DAYTONA BEACH, FLA, 32015

CAHALANt P.F, MA-2D

GENERAL ELECTRIC, 1830 NASA BLVD, HOUSTON_ TEXAS 77056

HORNSBY, J, CODE 753

ATOMIC ENERGY COMMISSION

ZSS/REMINI_ W.C, (2)

BENDIX
TDX/MILEY_ R,R, (2)

BOEING CORPORATION

HAO#/DATA MANAGEMENT (4)

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL ii/i/70 APPENDIX B -
DISTR LIST B-#





NASA - Manned Spacecraft Center

MISSION RULES

APPENDIX C - CHANGE CONTROL

R ITEM

CHANGE CONTROL

i,O INTRODUCTION

1,i PURPOSE

THE PURPOSE OF THIS APPENDIX IS TO DELINEATE CHANGE CONTROL PROCEDURES FOR
THE MISSION RULES, THIS WILL INSURE THE PROPER COORDINATION OF CHANGES_

PROVIDE A RECORD OF PROPOSED CHANGES (INCLUDING THE RATIONALL FOR MAKING
THEH)t AND WILL PROVIDE A MEANS FOR PROMULGATING INDIVIDUAL RULE UPDATES
BETWEEN REVISIONS {INTERIM CHANGES).

1,2 EFFECTIVITY

NOVEMBER it 1970

2,O CHANGE PROCEDURES

2,1 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
SUBM|TTED DIRECTLY TO THE ASSISTANT FLIGHT DIRECTOR {AFO)+ CHANGES
ORIGINATING WITHIN THE FLIGHT CONTRO L TEAM WILL BE SUBMITTED TO THE AFD VIA
PRIME MISSION OPERATIONS CONTROL ROOM {MOCR) POSITION CONCERNED,

2,1,I FORMAT

PERSONS DESIRING TO SUBMIT A PROPOSED CHANGE wILL COMPLETE ALL ITEMS ON THE
FORM SHOWN IN FIGURE C-I {FORM MUST BE TYPED)* ADDITIONAL PAGES MAY BE USED
IF THE SPACE PROVIDED IS NOT ADEQUATE* THE COMPLETED URIGINAL FORM AND ONE
COPY WILL THEN BE FORWARDED TO THE AFD*

THE AFD WILL REVIEW THE FORM FOR COMPLETENESS AND PROPER MISSION RULE
FORMAT9 AND MAKE CORRECTIONS AS REQUIRED, THE ORIGINATOR WILL BE ADVISED OF
ANY SUCH CHANGES,

2,2 APPROVAL

2.2,1 COORDINATION

THE ORIGINATOR OF THE CHANGE MAY OBTAIN PRELIMINARY CONCURRENCES, THE AFD

.W_LL_ HOWEVER, OBTAIN FORMAL CONCURRENCES OR DISAPPROVALS (VERBALLY OR BY

INITIATING) FROM THE NECESSARY PERSONNEL, vERBAL CONCURRENCES WILL BE
INDICATED IN THE APPROPRIATE SIGNATURE BOX,

2.2.2 SIGNOFF/DISAPPROVAL

UPON OBTAINING THE REQUIRED CONCURRENCES OR NEGATIVE COMMENTS, THE AFD WILL
PRESENT THE PROPOSED CHANGE TO THE FLIGHT DIRECTOR FOR FINAL APPROVAL OR
DISAPPROVAL, THE AFD MAY SIGN OFF OR DISAPPROVE PROPOSED CHANGES IN THE
ABSENCE OF THE FLIGHT DIRECTOR,

2.2._ DISAPPROVED CHANGES

IF A CHANGE I5 DISAPPROVED THE AFD WILL RETURN THE COPY TO THE ORIGINATOR.
A COPY OF THE REQUESTED CHANGE WILL BE RETAINED FOR FUTURE REFERENCE.

2.3 PUBLICATION AND DISTRIBUTION OF INTERIM CHANGES

INTERIM CHANGES WILL BE DISTRIBUTED VIA AN ABBREVIATED DISTRIBUTION LEST
CONSISTING OF THE MISSION CONTROL TEAMt PERTINENT NASA ORGANIZATIONSP AND

THE APPROPRIATE VEHICLE CONTRACTOR{S),

3,0 REVISIONS

3.1 DEVELOPMENT

THE AFD WILL COMPILE THE EFFECTIVE INTERIM CHANGES AND CORRECTIONS OF MINOR

TYPOGRAPHICAL ERRORS INTO COMPLETE PAGE CHANGES TO THE BASIC DOCUMENT,
(ItPEN AND INK It CHANGES MAY BE USED TO CORRECT TYPOGRAPHICAL ERRORS IF
THERE ARE NO OTHER CHANGES IN THE PAGE CONCERNED,)

MISSION _EV DATE IECTION GROUP PAGE
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3.2 APPROVAL

SINCE ALL INTERIM CHANGES WILL HAVE RECEIVED PRIOR CONCURRENCES AND
APPROVAL_ ONLY THE FLIGHT DIRECTOR (OR THE AFD IN THE FLIGHT DIRBCTOR°S
ABSENCE) WILL BE REQUIRED "TO APPROVE REVISIONS.

3.3 PUBLICATION

3.3.1 SCHEDULE

RLVISIONS WILL BE MADE ON AN '_AS REQUIRED II BASIS.

3.3.2 DISTRIBUTION

REVISIONS WILL BE PRINTED AND DISTRIBUTED THROUGH THE NORMAL ADMINISTRATIVE
CHANNELS.

NASA-MANNEDSPACECRAFTCENTER
MISSION RULE REQUEST/REVISION DATE

REV RULE CONDITION/MALFUNCTION PHASE RULING NOTES/COMMENTS

I

I

CHANGE NATIONALE: {:]NEW TECHNICAL DATA O CLARIFICATION

|

I

ORIGINATOR: APPROVED: APPROVED:

NAME ORGANIZATION EXT COGNIZANT BRANCH CHIEF FLIGHT DIRECTOR

AFD: BSE: FI DO: AEROMED: GUIDO: CONTROL: TELCOM: OTHER:
CAPCOM: O&P: -- RETRO: GNC: EECOM:

MS€ FORM 1555 (Rev, Dec 68)

Fir'. C-I- MIS_|ON RULE ¢hANeE. REOuEST FOR.M

m i
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