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PREFACE

THIS DOCUMENT CONTAINS THE FINAL FLIGHT MISSION RULES FOR APOLLO 17 AS
OF SEPTEMBER 1, 1972. ALL SUBSEQUENT REVISIONS TO THIS DOCUMENT WILL
BE PRINTED ON DIFFERENT COLORED PAGES FOR EASY RECOGNITION.

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS, OR
SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR. JOHN H. TEMPLE,
FLIGHT OPERATIONS AND RECOVERY BRANCH, BUILDING 30, ROOM 2058 PHONE
713-483-4126.

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

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

APPROVED BY: ~___CONCURRED BY:
WARD W. TINDALL JR OWEN G. MORRIS
DIRECTOR OF FLIGHT OPERATIONS MANAGER

APOLLO SPACECRAFT PROGRAM

’ R SCOTT HAMNER
MSFC FLIGHT CONTROL OFFICE
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INTRODUCTION AND PURPOSE

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTROL PERSONNEL WITH GUIDELINES TO EXPEDITE THE
DECISION-MAKING PROCESS. THE RULES ARE BASED ON AN ANALYSIS OF MISSION EQUIPMENT CONFTGURATION, SYSTEMS
OPERATIONS AND CONSTRAINTS, FLIGHT CREW PROCEDURES, AND MISSICN OBJECTIVES. THE DIRECTOR OF FLIGHT OPERATIONS,
MANNED SPACECRAFT CENTER, HOUSTON, 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 RULES. SPECIFIC MISSION RULES PROVIDE THE BASIC
CRITERIA FROM WHICH REAL-TIME DECISIONS ARE MADE AND WILL BE FORMATTED AS FOLLOWS:

A. THE "CONDITION/MALFUNCTION" CCLUMN DEFINES THE FAILURE.

B. THE "PHASE" COLUMN IDENTIFIES THE TIME INTERVAL IN WHICK THE CONDITION/MALFUNCTION OCCURS.

-C. THE "RULING" COLUMN DEFINES FLIGHT CONTROLLER ACTION AND/Oﬁ PROCEDURES THAT MUST BE ACCOMPLISHED AS A RESULT
OF THE CONDITIGN.

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

MISSTON | REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 INTRODUCTION
AND PURPOSE - 1 Tape 1.2
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OMSF GENERAL RULES

MISSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWN, FLIGHT, RECOVERY, AND DURING PRELAUNCH TESTS WHEN
APPLIGABLE. WHEN POST MISSION QUARANTINE IS IMPOSED, RULES WILL BE APPLICABLE UNTIL DELIVERY OF THE FLIGHT CREMW,
FLIGHT HARDWARE, AND LUNAR SAMPLES TO THE LUNAR RECEIVING LABORATORY.

DURING THE CONDUCT OF THE MISSIQN, THE MISSION DIRECTOR WILL BE ADVISED OF ALL RECOMMENDATIONS THAT INVOLVE CHANGES
TO PRIMARY OBJECTIVES, MISSION RULES, FLIGHT PLAN CONTENT, OR LAUNCH/FLIGHT SAFETY.

WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY, THE SPACECRAFT COMMANDER, THE LAUNCH DIRECTOR, FLIGHT DIRECTOR,
DOD MANAGER FOR MSF SUPPORT OPERATIONS, AND THE MISSION DIRECTOR MAY TAKE OR RECOMMEND ANY ACTION REQUIRED FOR
OPTIMUM CONDUCT OF THE MISSION.

THE SPACECRAFT COMMANDER, SPACECRAFT TEST CONDUCTOR, LAUNCH VEHICLE TEST CONDUCTOR, SPACE VEHICLE TEST SUPERVISOR,
LAUNCH OPERATIONS MANAGER, LAUNCH DIRECTOR, FLIGHT DIRECTOR, DOD MANAGER FOR MSF SUPPORT OPERATIONS, OR THE
MISSION DIRECTOR MAY REQUEST A HOLD FOR CONDITIONS WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY.

DURING THE COUNTDOWN, THE LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND RESPECTIVE CENTER OPERATIONS MANAGERS
WILL PROVIDE TECHNICAL ADVICE AND SUPPORT DIRECTLY TO THE LAUNCH OPERATIONS MANAGER AND LAUNCH DIRECTOR, THE
LATTER THO WILL KEEP THE MISSION DIRECTOR FULLY INFORMED OF PROBLEMS AND PROPOSED SOLUTIQNS. DURING THE FLIGHT
PHASE OF OPERATIONS, SIMILAR SUPPORT AS REQUIRED WILL BE PROVIDED TO THE FLIGHT DIRECTOR AND THE MSC DIRECTOR OF
FLIGHT OPERATIONS. THE MISSION DIRECTOR WILL BE KEPT FULLY INFORMED BY THESE INDIVIDUALS OF PROBLEMS AND PROPOSED
SOLUTIONS DURING THE APPLICABLE PHASES OF THE MISSION.

WHEN TIME PERMITS, THE FAILURE QF 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 MALFUNCTION. SUBSEQUENTLY, THE MISSION DIRECTOR WILL BE INFORMED OF ESTIMATED TIME TQ REPAIR AND RECOMMENDED

"PROCEED, HOLD, RECYCLE," OR "SCRUB" ACTION AS IT DEVELOPS,

MISSION REV | DATE SECTION GROUP PAGE
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1-7

1-8

i-9

I-12

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

AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTOR, ONLY THE MISSION DIRECTOR MAY SCRUB THE MISSION, FURTHER,
THE MISSION DIRECTOR RETAINS THE PRIMARY AUTHORITY TO DOWNGRADE A MANDATORY CATEGORY. THIS AUTHORITY WILL BE
EXERCISED AS CIRCUMSTANCES DICTATE AND AFTER APPROPRIATE RECOMMENDATIONS FROM THE DIRECTQR QF FLIGHT QPERATIOQNS,
PROGRAM MANAGERS, LAUNCH DIRECTOR, AND FLIGHT DIRECTOR.

CONSIDERATION WILL BE GIVEN TO THE REPAIR OF ANY HIGHLY DESIRABLE ITEM, BUT IN MO CASE WILL THE LAUNCH BE SCRUSBED
FOR ANY SINGLE HIGHLY DESIRABLE ITEM. IF TWO OR MORE HIGHLY DESIRABLE ITEMS FAIL AND/OR OTHER AGGRAVATING
CIRCUMSTANCES OCCUR, THE MISSION DIRECTOR MAY SCRUB THE MISSION AFTER COORDINATION WITH THE APPROPRIATE OPERATIONS
AND PROGRAM MANAGERS.

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

THE COUNTDOWN WILL CONTINUE, WHERE POSSIBLE, CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLEM.

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

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

MISSION | REV { DATE SECTION GROUP PAGE
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1-23

FROM LIFTOFF TO UMBILICAL TOWER CLEARANCE, THE LAUNCH OPERATIONS MANAGER AND FLIGHT DIRECTOR WILL HAVE CONCURRENT
RESPONSIBILITY FOR SENDING AN ABORT REQUEST. THE CRITERIA FOR SENDING AN ABORT REQUEST DURING THIS PERIOD WILL LE
ESTABLISHED IN THE LAUNCH AND FLIGHT MISSION RULES RESPECTIVELY.

WHERE POSSIBLE, ALL MANUAL ABORT COMMAMD/REQUESTS FROM THE GROUND DURING FLIGHT WILL BE BASED ON TWO INDEPENDENT
INDICATIONS OF THE FAILURE. CREW ABORT ACTION WILL NORMALLY BE BASED UPON TWO CUES.

THE LAUNCH QPERATIONS MANAGER WILL INFORM THE MCC WHEN THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE
TOP OF THE UMBILICAL TOWER BY STATING “CLEAR TOWER" QVER ONE OF THE LOOPS FOR KSC TO MCC.

IN THE EVENT OF NON-CATASTROPHIC SPACE VEHICLE COLLISION WITH THE UMBILICAL TOWER OR OTHER CONTINGENCIES WHICH DO
NOT REQUIRE IMMEDIATE ACTION, THE LAUNCH OPERATIONS MANAGER WILL CONTINUE TO EVALUATE THE EXTENT OF DAMAGE AND
WILL PROVIDE INFORMATION TG THE FLIGHT DIRECTOR FOR ANY ACTION NECESSARY AFTER UMBILICAL TOWER CLEARANCE.

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

IN THE MCC, THE FLIGHT DIRECTOR, 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 ESTABLISMED IN THE FLIGHT RULES.

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

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

IN THE EVENT OF COMMUNICATIONS LOSS BETWEEN THE MANNED SPACE FLIGHT METWORK AND THE SPACECRAFT, THE SPACECRAFT
COMMANDER WILL ASSUME RESPONSIBILITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE FLIGHT MISSION RULES.

THE FLIGHT DIRECTQR, THROUGH THE RECOVERY COORDINATOR, WILL PROVIDE THE DOD MANAGER FOR MANNED SPACE FLIGHT SUPPORT
OPERATIONS THE PREDICTED LOCATION AND TIME OF SPLASHDOUWN,

MISSION REV | DATE SECTION GROUP PAGE
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1-25

THE DOD MANAGER FOR MANNED SPACEFLIGHT SUPPORT OPERATIONS IS RESPONSIBLE FOR RECOVERY AND FOR COMMAND AND CONTRﬁL
OF DOD RECOVERY FORCES. RECOMMENDATIONS, GUIDELINES AND REQUIREMENTS - AS SET FORTH BY NASA - WILL BE CONSIDERED
TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF THE FLIGHT CREW AND SPACECRAFT.

IF THE LM DESCENT STAGE WITH A NUCLEAR POWER SOURCE ABOARD IS ABANDONED WHILE SUBJECT TO EARTH RETURN AND IF CREW

. SAFETY AND CONTROL SYSTEMS CONSIDERATIONS PERMIT, THE LM WILL BE TARGETED FOR AN OCEAN AREA REENTRY. THE PREDICTED

IMPACT LOCATION WILL BE DETERMINED AND REPORTED TQ THE APOLLO MISSION DIRECTOR.

NO SPACE VEHICLE COMPONENT WILL BE DELIBERATELY TARGETED FOR A LUNAR IMPACT WITHOUT THE PRIOR APPROVAL OF THE APOLLO
MISSION DIRECTOR, ' '

RULE NUMBERS I-27 THROUGH
I-35 ARE RESERVED.

MISSTON REV | DATE SECTION GROUP PAGE
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1-43

DEFINITIONS

PRIMARY OBJECTIVE ~ A STATEMENT OF THE PRIMARY PURPOSE OF THE FLIGHT. WHEN USED IN CENTER CONTROL DOCUMENTATION,
THE PRIMARY OBJECTIVE(S) MAY NOT BE MODIFIED BUT MAY BE AMPLIFIED BY DETAILED OBJECTIVES,

DETAILED OBJECTIVE - A SCIENTIFIC, ENGINEERING, MEDICAL, OR OPERATIONAL INVESTIGATION THAT PROVIDES IMPORTANT DATA
AND EXPERIENCE FOR USE IN DEVELOPMENT OF HARDWARE AND/OR PROCEDURES FOR APPLICATION TO APOLLO MISSIONS. CSM
ORBITAL PHOTOGRAPHIC TASKS, THOUGH REVIEWED 8Y THE MANNED SPACE FLIGHT EXPERIMENTS BOARD, ARE NOT ASSIGNED AS
FORMAL EXPERIMENTS AND WILL BE PROCESSED AS A SINGLE DETAILED QBJECTIVE.

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.

MANDATORY (M) - A MANDATORY ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL SUPPORT ELEMENT THAT IS ESSENTIAL FOR
ACCOMPLISHMENT OF THE MISSION, WHICH INCLUDES PRELAUNCH, FLIGHT, AND RECOVERY OPERATIONS THAT ENSURE CREW
SAFETY AND EFFECTIVE OPERATIONAL CONTROL AS WELL AS THE ATTAINMENT OF THE PRIMARY OBJECTIVES.

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

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

OPERATTONAL SUPPORT ELEMENT -~ A PART OF ANY SYSTEM OR ACTIVITY THAT IS INVOLVED IN THE COUNTDOWN, LAUNCH, FLIGHT,
OR RECOVERY OPERATIONS OTHER THAN THOSE ELEMENTS WHICH ARE A PART OF THE SPACE VEHICLE ITSELF.

REDLINE - A REDLINE VALUE IS A MAXIMUM AND/OR MINIMUM LIMIT OF 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 QR COMPONENT COULD LEAD TG A FAILURE TO ACCOMPLISH THE PRIMARY OBJECTIVES.

REDLINE FUNCTION - A REDLINE FUNCTION IS A PARAMETER THAT HAS BEEN IDENTIFIED TO MONITOR THE FUNCTIONING OF A
UNIT TO ENSURE THAT THE OPERATIONAL PERFORMANCE OF THE UNIT IS ACCEPTABLE TO MEET THE PRIMARY OBJECTIVES.
REDLINE FUNCTIONS ARE MANDATORY.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
PART 1 - GENERAL GUIDELINES - CONTINUED

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

1-46 | INSTRUMENTATION - INSTRUMENTATION IS THE EQUIPMENT THAT ACQUIRES, TRANSMITS, AND MONITORS DATA FOR PERFORMANCE
EVALUATION OF SPACE VEHICLE AND OPERATIONAL SUPPORT ITEMS.

1-47 COUNTDOWN - THE PERIOD OF TIME COMMENCING WITH START OF THE OFFICIAL COUNTDOWN CLOCK. DURING THE INTERVAL OF
TIME PRIOR TO THIS PERIOD, 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.

1-48 PROCEED - CONTINUE IN ACCORDANCE WITH PRESCRIBED COUNTDOWN PROCEDURES.

1-49 HOLD - INTERRUPTION OR DELAY OF THE COUNTDOWN FOR ANY REASON SUCH AS UNFAVORABLE WEATHER, REPAIR OF HARDWARE OR
CORRECTION OF CONDITIONS UNSATISFACTORY FOR LAUNCH OR FLIGHT.

1-60 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 GOUNTDOWN 1S STOPPED AND RETURNED TO A DESIGNATED POINT OR AS 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-0)
INCLUDING RECYCLE AND COUNTDOWN.

I-54 CUTOFF - THE AUTOMATIC OR MANUAL COMMAND TO STOP THE LAUNCH SEQUENCE AFTER INITIATION OF THE AUTOMATIC LAUNCH
SEQUENCE.

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

MISSION REV { DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

ABORT - MISSION TERMINATION BY UNSCHEDULED INTENTIONAL SEPARATION OF THE SPACECRAFT FROM THE LAUNCH VEHICLE PRIOR

TO ORBITAL INSERTION.

EARLY MISSION TERMINATION - UNSCHEDULED INTENTIONAL MISSION TERMINATION AT OR AFTER ORBITAL INSERTION.

MISSION PERIOD TERMINATION (LUNAR LANDING MISSION) - MISSION PERIOD TERMINATION OCCURS UPON THE RELEASE OF THE

FLIGHT CREW, FLIGHT HARDWARE, OR RELEASE OF THE LUNAR SAMPLES TO APPROVED PRINCIPLE INVESTIGATORS, WHICHEVER

OCCURS LATER.

TS6 291A
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1-3

1-7

1-8

1-9

GENERAL

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

WHEMEYER POSSIBLE, THE CREW AMD GROUND WILL VERIFY ALL MALFUNCTIONS. WHEMEVER THERE IS A CONFLICT BETWEEN
SPACECRAFT AND GROUND TELEMETRY READOUTS, THE SPACECRAFT READOUTS ARE PRIME (ASSUMING THE SPACECRAFT HAS
ADEQUATE INSTRUMENTATION AND THAT APPLICABLE SPACECRAFT COCKPIT READOUTS ARE OPERATIONAL).

SPACECRAFT LAUNCH WILL WOT BE ATTEMPTED IF KNOWN SPACECRAFT SYSTEMS MALFUNCTIONS WILL LIMIT THE MISSION DURATION
SUCH THAT ACCOMPLISHMENT OF THE PRIMARY DETAILED OBJECTIVES WILL BE COMPROMISED.

WHEN A CONFLICT OF FLIGHT PLAN ACTIVITIES OCCURS, THE FLIGHT DIRECTOR WILL DETERMINE THE PRIORITY OF ACTIVITIES:

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

THE FLIGHT DIRECTOR MAY, AFTER AMALYSIS OF THE FLIGHT, CHOOSE TO TAKE ANY NECESSARY ACTION REQUIRED FOR THE
SUCCESSFUL COMPLETION OF THE MISSION.

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

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

UNLESS STATED OTHERWISE, MANDATORY AND HIGHLY DESIRABLE INSTRUMENTATION REQUIREMENTS ARE SATISFIED BY EITHER
ONBOARD OR PCM CAPABILITY.

MISSION REY DATE SECTION GROUP _PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

RYITEM
1-10 MANDATORY SPACE VEHICLE INSTRUMENTATION FOR THE PURPOSES OF FLIGHT MISSION RULES MUST BE IN ACCORD WITH THE
FOLLOWING CRITERIA (REFERENCE OMSF GENERAL RULE I-39):
A. REQUIRED TO INSURE FLIGHT CREW SAFETY
REQUIRED TC IMPLEMENT RULES RESULTING IN LAUNCH ABORTS
. REQUIRED TO IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATION
D, REQUIRED TO MAKE DECISION TO CONTINUE TO THE NEXT MISSION PHASE
USING THE ABOVE CRITERIA, THE MANDATORY INSTRUMENTATION LISTINGS IN THIS DOCUMENT WILL BE CROSS-REFERENCED
TO THE APPROPRIATE MISSION RULE.
1-1 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 CONTROL DECISIONS NOT IN THE
MANDATORY CATEGORY.
1-12 RF COMMANDS WILL NOT BE TRAMSMITTED TO THE SPACECRAFT QR LAUNCH VEHICLE DURING THE LAUNCH PHASE UNLESS SPECIFIC
MISSTON RULES ARE INVOKED WHICH REQUIRE COMMAND ACTIVITY. ’
1-13 THE LAUNCH OPERATIONS MANAGER WILL INFORM THE FLIGHT DIRECTOR WHEN THE SPACE VEHICLE HAS CLEARED THE UMBILICAL
TOWER BY STATING "CLEAR TOWER" OVER CHANNEL 171.
1-14 THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETY.
1-1% IN THE EVENT OF LOSS OF COMMUMICATIONS BETWEEN THE MSFN AND THE S/C, THE COMMAND PTILOT WILL ASSUME
RESPONSIBILITY OF MISSIQN DIRECTION WITHIN THE FRAMEWORK OF THE MISSION RULES.
RULE NUMBERS i-16 THROUGH 1-23 ARE RESERVED.
MISSION REV { DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

R} 1TEM
DEFINITIONS ’
1-24 ASAP - AS SOON AS PRACTICABLE (I.E., AS SOON AS POSSIBLE AND REASONABLE).
1-25 PTP - A PREFERRED TARGET POINT IS A STRATEGICALLY LOCATED SET OF COORDINATES FOR WHICH THE SPACECRAFT SHOULD
BE TARGETED IF IT BECOMES NECESSARY TO LAND ON THAT REVOLUTION,
1-26 ATP - AN ALTERNATE TARGET POINT IS A STRATEGICALLY -LOCATED SET OF COORDINATES CHOSEN TO PROVIDE A SPACECRAFT
TARGET POINT MIDWAY BETWEEM PTP'S,
1-27 MEXT BEST PTP - A PREFERRED TARGET POINT WHICH CAN BE REACHED BY THE SPACECRAFT WITHIN THE CONSTRAINTS [MPOSED
BY THE SPACECRAFT PROBLEM CAUSING AN EARLY MISSION TERMINATION AND ALLOWING THE BEST POSSIBLE REENTRY
AND LANDING ARCA CONDITIONS. THE MISSION WILL NOT PROCEED TO THE NEXT PHASE UNLESS SPECIFICALLY NOTED.
1-28 REENTER ASAP ~ REENTER AS SOON AS PRACTICABLE (I.E., AS SOON AS POSSIBLE AND REASONABLE).
1-29 TERMINATE ASAP ~ REENTER WITH THE MINIMUM TRIP TIME TO AN UNSPECIFIED LANDING AREA.
1-30 CRITICAL MANEUVERS:
A. ANY BURN REQUIRED TQ EFFECT CREW RECOVERY WHEN THERE IS NO ALTERWATIVE METHOD FOR OBTAINING THE
NECESSARY AV OR
B. ANY REQUIRED BURN WHERE THE USE OF A DEGRADED SPS IS PREFERABLE TO THE USE OF ANY AVAILABLE ALTERNATIVE
METHOD: THE MANEUVERS TABULATED ON MR 3-86 HAVING SPS LIMITS GF 'NONE! OR "LODSED ARE GENERALLY
CATEGORTZED AS CRITICAL BURNS WiTH THE DEGREE OF GRITICALITY INDICATED BY THE ENGINE LIMITS AND CREW
ACTIONS SPECIFIED IN THAT TABLE.
1-31 NON-CRITICAL BURN - A NON-CRITICAL BURN IS AMY OTHER BURN AND INCLUDES THOSE CHARACTERIZED BY "TIGHT" LIMITS
IN MR 3-86. BECAUSE OF TRAJECTORY CONSIDERATIONS OR OTHER REASONS A NON-CRITICAL BURN MAY; ONCE INITIATED;
CHANGE CLASSIFICATION. ALSO, A BURN GONSIDERED AS NON-CRITICAL MAY BE RECLASSIFIED IF, IN THE
EXISTING MISSION SITUATION, THE FLIGHT DIRECTOR JUDGES ITS VALUE TO BE COMMENSURATE WITH ANY INCREASED RISK.
1-32 EARLY STAGING - UNSCHEDULED SEPARATION OF THE S~IVB STAGE FROM THE S-II STAGE.
MIssion lpey | DATE SECTION GROUP DATE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

1-37

CONTINGENCY QRBIT INSERTION (COI} - AM SPS PROPULSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION INTO A SAFE

ORBIT (H_ > 70 NM) IN THE EVENT OF AN SLV FAILURE OCCURRING IMMEDIATELY PRIOR TO INSERTION, OR IN THE
EVENT OF DEGRADED SLV PERFORMANCE.

S-1VB DESTRUCT PACKAGE SAFING -~ THE EMERGENCY DESTRUCT PACKAGE IS SAFED BY THE RSO TRANSMITTING A COMMAND

WHICH PERMANENTLY REMOVES POWER FROM THE RANGE SAFETY RECEIVERS.

S-IVB SAFING - A PASSIVATION SEQUENCE IN WHICH S-IVB LOX, LH2, AND HIGH PRESSURE SPHERES ARE DEPLETED.

PRELAUNCH PHASE (PRELM) - THE TIME INTERVAL FROM THE COMPLETION OF THE FLIGHT READINESS REVIEW TO LIFTOFF,

FLIGHT PHASE - THE INTERVAL FROM LIFTOFF THROUGH SPLASHDOWN. FOR MISSION RULE PURPOSES THE FLIGHT PHASE IS
FURTHER SUBDIVIDED AS SHOWN BELOW:

LAUNCH PHASE - FROM LIFTOFF THROUGH INSERTION (TB1 THROUGH TB4)

EARTH ORBLT PHASE - FROM INSERTION THROUGH S-IVB CUTOFF FOR TRANSLUNAR INJECTION (TLI)
TDAE PHASE - FRbM CSM/S~IVB SEPARATION THROUGH LM EJECTION FROM SLA

TRANSLUNAR COAST PHASE - FROM S-IVB CUTOFF FOR TLI THROUGH LOT 1 CUTOFF

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

LUNAR ORBIT PHASE - FROM LOI CUTOFF TO UNDOCKING AND FROM REDOCKING TO TEI CUTOFF -
UNDOGKED PHASE - FROM UNDOCKING TO CSM CIRCULARIZATION

PRE-PDI_PHASE - FROM CIRCULARIZATION TO PDI

POWERED DESCENT - THE TIME INTERVAL FROM THE INITIATION OF THE PDI MANEUVER TO TOUCHDOWN

1. PDI TO PDI + 6:10 - DURING THIS TIME PERIOD, THE LM CAN ABORT THE POWERED DESCENT AND GET INTO ORBIT
USING THE DPS ONLY AND RETAIN THE DESCENT STAGE AFTER INSERTION,

2. PDI + 6:10 TO HIGH GATE - THIS PERIOD ENDS WHEN THE MANEUVER IS MADE TO VISUALLY AQUIRE THE LANDING STIE.

3. HIGH GATE TO TOUCHDOWN - LANDING SITE VISABILITY TO TOUCHDOWN.
LUNAR STAY PHASE - THE TIME INTERVAL FROM TOUCHDOWN UNTIL LIFTOFF

EVA - THE TIME INTERVAL FROM LM DEPRESSURIZATION (3.5 PSIA AND DECREASING) UNTIL LM REPRESSURIZATION
(3.5 PSIA AND INCREASING}

ASCENT PHASE ~ THE TIME INTERVAL FROM LIFTOFF TO LM INSERTION INTO LUNAR ORBIT

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

TRANSEARTH COAST PHASE - FROM TEI CUTOFF TO CM/SM SEPARATION

ENTRY PHASE - FROM CM/SM SEPARATION TO SPLASHDOWN

MISSION REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S ~ CONTINUED

1-39

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

REENTRY DEFINITIONS:
A, AUTOMATIC - REENTRY CONTROLLED BY CMC WHICH QUTPUTS BANK ANGLE COMMAND TO THE RCS.

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

C. OPEN LOOP REENTRY - REENTRY CONTROLLED BY THE CREW USING SPACECRAFT DISPLAYS AND FLYING:
1. BANK ANGLE (RR 0-90) AND RETRB (RL 0-50).

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 SKIP-QUT RULE 1S VIOLATED.)

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

4. EMS RANGING - CONSTANT BANK ANGLE IS HELD TO 1G. THEN THE RANGE-TO-GO DISPLAY AND THE RANGE POTENTIAL
LINES ARE COMPARED TO MODULATE THE BANK ANGLE. AT RETRB, THE PRESENT BANK ANGLE IS REVERSED.

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

E. EMS REENTRY - CREW CONTROLS THE BANK ANGLE TO MAINTAIN A CONSTANT & UNTIL VELOCITY LESS THAN 25,500 FPS.

THE EMS IS THEN USED TO CONTROL RANGE BY NULLING THE DIFFERENCE BETWEEN THE RANGE-TO-GO COUNTER AND
THE RANGE POTENTIAL GUIDELINES. ALL MANEUVERS ARE OVERRIDDEMN AS NECESSARY TO PREVENT AN ONSET OR
OFFSET VIOLATION.

OPERATIONAL FOOTPRINT - THE AREA THAT IS OPERATIONALLY ACCESSIBLE USING THE GBM, EMS, AND CONSTANT 4G ENTRY
MODES AND ALLOWING FOR THEIR ASSOCIATED DISPERSIONS. THE G&N PORTION IS AN AREA =70 NM TO EITHER SIDE
OF THE GROUND TRACK AND EXTENDING FROM 915 NM FROM-EI TO 2000 NM FROM EI. THE EMS AREA IS THE AREA
FROM 61 NM UPRANGE TO 91 NM DOWNRANGE AND £52 NM IN CROSSRANGE ABOUT THE CONSTANT 4G TARGET POINTS.
THE CONSTANT 4G AREA 1S THE AREA 110 NM UPRANGE TO 140 NM DOWNRANGE AND 27 NM CROSSRANGE ABOUT
THE CONSTANT 4G TARGET POINTS.

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

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

EVASIVE MANEUVER - USE OF RESIDUAL S-IVB PROPELLANTS TO ACHIEVE THE FOLLOWING IN ORDER OF PRIORITY:

1. A REDUCTION IN THE PROBABILITY OF S-IVB AND SPACECRAFT RECONTACT
2. A REDUCTION IN THE PROBABILITY OF S-IVB EARTH IMPACT
3. AN INCREASE IN THE PROBABILITY OF S-IVB LUNAR IMPACT

MISSION REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

LUNAR ABORT MODES AFTER EARLY LOI SHUTOFF (REFERENCE RULE 5-61 FOR ABORT MANEUVER DEFINITION) DPS:
A. MODE 1 - 0 TO 613 FPS (16N T0 1 + 31)

B. MODE II - 613 TO 1200 FPS (1 + 31 TO 2:54)
C. MODE IIT - 1200 TO 2980 (2 + 54 TO C/0)

SATURN L/V TIME BASES

TIME BASE DEFINITION NOMINAL INITIATE TIME

81 LIFTOFF TO S-IC INBOARD 0:00
ENGINE CUTOFF

B2 S-1C INBOARD ENGINE 2:17
CUTOFF TO S-IC OUTBOARD
ENGINE CUTOFF {S-IC/S-II
STAGING)

83 S-IC QUTBOARD ENGINES C 20
CUTOFF TO S-11 CUTOFF
{s5-11/5-1vB STAGING)

T84 S-11 CUTOFF TO S-IVB 9:17
FIRST BURN CUTQFF

TBS 5-IVB FIRST BURN CUTOFF 11:46
T0 S-IVB RESTART
PREPARATIONS (RESTART
MINUS 9 MIN 38 SEC)

TB6 S-IVB RESTART MINUS 9 MIN 38 SEC 2:20:48
TG S-1v8 SECOND BURN CUTOFF

TBY $-1VB SECOND CUTOFF TO 2:36:22
START OF S-IVB EVASIVE
MANEUVER BURN

88 START EVASIVE BURN TO 4:14:22
END OF 5~IVB/IC (BY GROUND CMD)

LIFETIME.

RULE NUMBERS 1-45 THROUGH 1-47 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION T - GENERAL RULES AND SOP'S - CONTINUED

R ITEM
CRITERIA FOR TARGET POINT SELECTION
1-48 THE CRITERIA LISTED BELOW WILL BE USED WHEN CHOOSING BETWEEN TWO OR MORE TARGET POINTS. THE CRITICALITY OF
THE MISSION SITUATION WILL AFFECT THE APPLICATION OF THESE CRITERIA,
PRIORITY

ACCEPTABLE LAND MASS CLEARANCE 1

ACCEPTABLE WEATHER CONDITIONS FOR RECOVERY OPERATIONS 2

AND CM STRUCTURAL INTEGRITY

CAPABILITY OF RECOVERY FORCES 3

COMMUNICATION WITH THE SPACECRAFT FROM A GROUND STATION AT 4

LEAST 40 MINUTES PRIOR TO DEORBIT BURN*

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-BLAGKOUT TRACKING DATA AVAILABLE FOR REENTRY (ASSUMES 8

PRE-BLAGKOUT ACQUISITIONS)

GROUND STATIONS AVAILABLE TO OBTAIN &V, READOUTS AND TO 9

PASS CREW BACKUP GUIDANCE QUANTITIES

*0R FINAL MCC MANEUVER
1-49 LUNAR RETURN ENTRY RANGE PRIORITY - THE RELATIVE ENTRY RANGE AT A -6.5 DEG FLIGHTPATH ANGLE (400,000 FEET
TO SPLASH) PRIORITY IS AS FOLLOMS:
A. 1070-1215 NM {NOMINAL)
B. 1455-1565 NM (USED TO AVOID WEATHER VIOLATIONS IN PRIORITY A.)
C. 1800-2500 MM (USED TO AVOID EXTREME WEATHER VIOLATIONS IN PRIORITES A AND B.)
RULE NUMBERS 1-50 THROUGH
1-55 ARE RESERVED.
MISS ION REY ] DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

R | ITEM

PRELAUNCH RULES

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

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

-DESIRABLE - FLIGHT CONTROLLERS WILL NOT CALL HOLDS FOR THE LOSé OF DESIRABLE ITEMS AS THEY ARE PLACED IN THIS

- CATEGORY BECAUSE THEY ARE ITEMS OF SUPPORT WHICH ARE OF MINOR IMPORTANCE TO FLIGHT OPERATIONS.

MANUAL CUTOFF WILL NOT BE ATTEMPTED FROM T-11 SECONDS (ENGINE IGNITION) TO T-0,

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

MISSION REv | DATE SECTION oup PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

R JITEM

LAUNCH ABORTS

1-66 ABORT REQUEST COMMANDS ARE COMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT REQUEST LIGHT

ON THE COMMAND PILOT'S PANEL. THE "ABORT LIGHT" AND A VOICE REPORT "ABORT" OVER A/G ARE CONSIDERED TWO CUES FOR
THE CREW TO TAKE THE NECESSARY ACTION TO ABORT THE MISSION. THE GROUND WILL USE TWO INDEPENDENT CUES PRIOR TO
TRANSMITTING "ABORT REQUEST." 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 LANDING.
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.

1-71 THE BOOSTER SYSTEMS ENGINEER WILL INITIATE THE ABORT REQUEST COMMAND BASED UPON LAUNCH VERICLE TIME~CRITICAL
SYSTEMS MALFUNCTIONS THAT WOULD NOT ALLOW A SAFE INSERTION OR CONTINUATIGN TO A FLIGHT DYNAMICS LIMIT LINE.

1-72 THE ONLY KSC POSITION THAT WILL HAVE ABORT REQUEST CAPABILITY IS THE LAUNCH OPERATIONS MANAGER, 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 DIRECTOR, THE LAUNCH OPERATIONS MANAGER WILL INITIATE THE ABORT REQUEST COMMAND FROM KSC BASED ON
THE CRITERIA DEFINED IN THE LMRD. THESE INCLUDE:

MAJOR STRUCTURAL FAILURE OR EXPLOSION
NEGATIVE VERTICAL MOTION
UNCONTROLLABLE VEHICLE TILTING
CATASTROPHIC FIRES PRIOR TQ LIFTOFF

D O W I

MISSTION REV DATE SECTION GROUP. PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

R_| Imen

1-73|  THE RSO CAN SHUT DOWN THE SLV BY TRANSMITTING THE MFCO COMMAND WHICH ALSQ 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 4,1-SEC TIMER ON THE GROUND (CAPE RSO CONSOLE ONLY), WHICH IN TURN ENABLES DESTRUCT CAPABILITY
IF TRANSMITTED. THE BRSO INSERTS A TIME DELAY MANUALLY. THE RSO DESTRUCT COMMAND CAN THEN DESTROY THE SLV.
THE RSO WILL ALWAYS SAFE THE S-IVB AFTER TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF IF THE DESTRUCT COMMAND
IS NOT TO BE TRANSMITTED.

1.74 1 THE RSO WILL SAFE THE S-IVB DESTRUCT SYSTEM AFTER CONFIRMATION OF S-IVB C/O FROM THE FLIGHT DYMAMICS GFFICER.
IF COMMUNICATIONS ARE LOST WITH THE FIDG, THE S~IVB DESTRUCT SYSTEM WILL BE SAFED, BASED ON THE RS0'S
VERIFICATION OF S-IVB CUTOFF. ONCE SAFED, THE S-IVB DESTRUCT SYSTEM CANNOT BE REINITIATED. IF THE RSO
INITIATES MFGO, THE RSO WILL INITIATE SAFING AFTER VERIFICATION OF S~IVB CUTOFF.

1-75 |  EMERGENCY ENGINE SHUTDOWN METHODS:

INITIATOR METHOD STAGE TIME FRAME
ASTRONAUT CCW ON s-IC, " T+30 SEC TO S-IVB
THC s-11, CUTOFF
5-1v8
ASTRONAUT $-11/ 511, T+2:43 TO S-1V8
S-1VB 5-1V8 CUTOFF
LY
STAGE
SWITCH
RSO RF CHD s-I¢, 7-0 0 S-1VB
(MFcO) s-11, CUTOFF
S-1v8
EDS 20F 3 s-1C T+30 SEC TO EDS
VOTING AUTO OFF AT
Logic T+2:00 MIN
NOTE: EDS WILL
INITIATE ABORT FROM
T-0 TO T+30 SEC.
HOMEVER, S-1C
ENGINES WILL NOT
BE SHUT DOWN.
1-76 |  THE AUTOMATIC EDS (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 MAMAGED AS FOLLOWS:
THE EDS AUTQ 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.
misstoN  {rev | DpatE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 1 - GENERAL RULES AND SOP'S -~ CONTINUED

MODE I

1A

18

¢

1-78 MODE IT

1-77 | ABORT MODES

BOUNDARY OF APPLICATION

LES ABORT EMABLE (APPROX T-45 MIN)
TO GET 61 SEC (22.1K FT)

GET- 61 SEC TO 700K FEET ALTITUDE
(GET APPROX 1:50)

100K FEET ALTITUDE TO TOWER
JETTISOM {GET APPROX 3:15)

BOUNDARY OF APPLICATION

TOWER JETTISON (GET APPROX 3:15)
UNTIL FULL LIFT SPLASH POINT IS
3200 NM DOWNRANGE (GET APPROX

PROCEDURES

A. MCC PROVIDES:

“1. GET OF 300K

10:13) 2. PITCH AT .05G
3. GET DROGUE
8. ENTRY IS FULL LIFT
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

ITEM
1-79 MODE II1 BOUNDARY OF APPLICATION PROCEDURES
BETWEEN FULL LIFT SPLASH POINT A. MCC PROVIDES:
EQUAL TO 3200 NM AND INSERTION.
1. GETI AS S-IVB CUTOFF PLUS 02:05
2, DELTA V FOR 3350 NM SPLASH POINT
3. BURN DURATION
4, GET OF 300K
5. PITCH AT .05G
6. GET DROGUE
B. MANEUVER IS SCS AUTO.
C. ENTRY IS ROLL LEFT 55 DEGREES.
NOTE
MODE III "NO BURN" WILL BE
CALLED LF THE ROLL LEFT
55-DEG ENTRY RANGE IS LESS
THAN 3350 NM.
1-80 MODE 1V : BOUNDARY OF APPLICATION PROCEDURES
CONTINGENCY ORBIT INSERTION A. MCC PROVIDES:
CAPABILITY TO INSERTION (BASED
O COI LINE ON GAMMA VS V PLOT 1. GETI AT S-IVB CUTOFF PLUS 02:05
FOR NEAR NOMINAL ALTITYDE). 2. DELTA V REQUIRED TO ACHIEVE PERIGEE
GREATER THAN OR EQUAL TO 70 NM
3. BURN DURATION
4. PITCH AT GETI
B, MANEUVER IS 5CS AUTO
1-81 MODE BOUNDARY OF APPLICATION PROCEDURES
APOGEE KICK PRE~APOGEE CUTOFF, OUTSIDE THE COI A. MCC PROVIDES:
BOUNDARY, CORRECTABLE TO SAFE ORBITAL
CONDITIONS BY A MANEUVER AT APOGEE. 1. GETI FOR BURN AT APOGEE
2. DELTA V REQUIRED TO ACHIEVE PERIGEE
GREATER THAN OR EQUAL TO 70 MM
3. BURN DURATION
PITCH ATTITUDE
B. MANEUVER IS SCS AUTQ
RULE NUMBERS 1-82 THROUGH
1-86 ARE RESERVED.
MISSION REV | DATE SECTION GRQUP. PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S -~ CONTINUED

RYITEM

1-88

CREW ABORT LIMITS

MAX Q REGION

(00:50 T0 02:00)
AGA GREATER THAN OR EQUAL TO 100 PCT AND ROLL,

- PITCH, OR YAW ERROR GREATER THAN OR EQUAL TO

5 DEGREES (NOT APPLICABLE TO ANY ENGINE OUT
PRIOR TO 50 SEC)

RATES AND ATTITUDE
A, PITCH AND YAW
1. L/Q TO 2 MIN - 4 DEG/SEC
2. 2 MIN TO S-1VB CUTOFF - 10 DEG/SEC
3. YAW DEVIATION GREATER THAN 20 DEG
(S~II AND S-1VB BURN ONLY)
(WITH ALL ENGINES QPERATING)
B. ROLL

L/0 TO S-IVB CUTOFF - 20 DEG/SEC

EDS_AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION

BOUNDARY OF APPLICATION

A. RATES
PITCH AND YAW 4.0 + 0.5 DEG/SEC
ROLL 20.0 = 0.5 DEG/SEC

B. ANY TWO ENGINES QUT

C. CM TO IU BREAKUP

PROCEDURES

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

PROCEBURES

ABORT MODE I, MODE II, MODE III, OR MODE IV

ABORT MODE I, MODE II, MODE III, OR MODE IV

OF TWO ENGINES QUT AUTO AND LV RATES AT 2:00 MIN)

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

R | ITEM

1-90

S-1VB TANK PRESSURE LIMITS

A. BULKHEAD aP (FIRST S-IVB C/0 TO S/C L/V SEP)

FUEL GREATER THAN OXID = 26 PSID
OXID GREATER THAN FUEL = 36 PSID

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

ENGINE FAILURES PROCEDURES

LOSS OF THREE OR MORE S-II ENGINES . ABORT MODE I OR MODE II
PRIOR TO S-IVB TO CGI CAPABILITY

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

R { ITEM

2-1

2-2

GENERAL

PRELAUNCH

A. LAUNCH AZIMUTH LIMITATIONS RESTRICT LAUNCHES TO OCCUR BETWEEN 72 DEGREES AND 100 DEGREES.

- B. THE FLIGHT DIRECTOR WILL EVALUATE WIND SIMULATIONS ALONG THE MODE I {TOWER) ABORT TRACK PRIOR TO THE START

OF CRITICAL COUNTDOWN AGTIVITIES AND WILL ADVISE THE LAUNCH DIRECTOR OF ANY PREDICTED PERIODS OF LAND LANDING.
IF THE FLIGHT DIRECTOR IS UNABLE TO PROVIDE THIS EVALUATION, A LAND LANDING WILL BE ASSUMED AND THE SPACECRAFT
WIND CONSTRAINTS FOR LAND IP'S$ WILL BE APPLIED. THESE CONSTRAINTS REQUIRE THAT THE SPACECRAFT MNOT 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 THAM 64 FEET PER SECOND AT IMPACT. IN ALL CASES, THE LAUNCH DIRECTOR WILL BE PRIME FOR
CALLING HOLDS FOR LAND LANDING LAUNCH WIND VIOLATIONS.

C. THE LAUNCH WILL NOT BE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION CAPABILITY IS COMPROMISED. CONTINUOUS
TRACKING COVERAGE IS REQUIRED FROM LIFTOFF THROUGH LIFTOFF PLUS 10 MIN. CONTINUGUS TM AND VOICE ARE REQUIRED
FROM LIFTOFF THROUGH INSERTION.

LAUNCH

IT IS PREFERABLE TO GO INTO ORBIT RATHER THAN PERFORM A LAUNCH ABORT. THEREFORE, THE LAUNCH WILL BE CONTINUED
AS LONG AS THE CREW CONDITION IS SATISFACTORY, NO $/C OR-SLY PROBLEMS EXIST WHICH JEOPARDIZE CREW SAFETY, AND
SUFFICIENT CONSUMABLES, COOLANT, AND ELECTRICAL ENERGY REMAIN FOR AT LEAST ONE REVOLUTION PLUS ENTRY.
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MISSION RULES
SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

R1ITEM

2-3

EARTH ORBIT

A.

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

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

THE DEORBIT CAPABILITIES REQUIRED FOR EARTH ORBIT ARE:

TWO METHODS OF DEORBIT ARE REQUIRED.
IF A SUBSEQUENT SINGLE FAILURE WOULD PRECLUDE DEORBIT BY EITHER METHOD REMAINING, THE CSM WILL DEORBIT.
SPS IS THE PRIME METHOD OF DEORBIT AND SUFFIGIENT &V WILL BE RESERVED FOR THIS MANEUVER.

SM-RCS (4 QUAD) AND SM-CM/RCS HYBRID WILL BE CONSIDERED AS INDEPENDENT DEORBIT METHODS AS LONG AS
INDIVIDUAL SM-RCS QUAD AND GNGS INTEGRITY IS MAINTAINED AND SUFFICIENT RCS PROPELLANT IS AVATLABLE.

THE LM PROPULSION SYSTEM (DPS OR RCS) MAY BE USED TO PLACE THE €SM IN AN ORBIT (Hp > 80 NM) FROM WHICH
A SM-RCS QR SM-CM/RCS HYBRID DEORBIT CAN BE CONDUGTED.

UTILIZATION OF BACKUP DEORBIT METHODS WILL BE BASED ON THE FOLLOWING PRIORITIES:

(A) SM-RCS

(B) LM PROP PLUS SM-RCS

{C) SM-CM/RCS HYBRID

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

RULE NUMBERS 2-4 THROUGH
2-10 ARE RESERVED.
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MISSION RULES
SECTION 2 - FLIGHT OQPERATIONS RULES - CONTINUED

TRANSLUNAR INJECTION

A. THE TLI WILL BE GO IF THE S/C AND L/V SATISFY THE FOLLOWING CRITERIA:
1. THERE HAVE BEEN NO FAILURES IN THE LAUNCH VEHICLE WHICH RESULT IN A CATASTROPHIC HAZARD.

2. A "G0 FOR TLI" RECOMMENDATION WILL BE GIVEN IF ENOUGH PROPELLANT IS AVAILABLE AND THE SLV HARDWARE STATUS
1S DEEMED ADEQUATE FOR A REASONABLE PROBABILITY OF REACHING A 28,000 NM APOGEE. THE FINAL DECISION RESTS
WITH THE FLIGHT DIRECTOR FOR DETERMINING A REASONABLE PROBABILITY.

3. 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 SUPPORT, COOLING, POWER SEQUENTIAL, COMMUNICATIONS} WHICH REQUIRES
TIME FOR EVALUATION.

C. TLI TARGETING WILL BE SUGH THAT A SAFE CIRCUMLUNAR RETURN TO EARTH CAN BE RE-ESTABLISHED WITHIN LM DPS
CAPABILITY AS LATE AS PC + 2 HRS. THE CAPABILITY WILL EXIST TO ESTABLISH A SAFE CIRCUMLUNAR RETURN TQ EARTH
WITH THE SM-RCS UNTIL TLI + 5 HRS, .

TRANSPOSITION, DOCKING AND EJECTION (TD&E)

A. THE NORMAL MINIMUM CABIN PRESSURE REDLINE OF 4.0 PSIA FOR TUNNEL/LM PRESSURIZATION SEQUENCES MAY BE WALVED
DURING TD&E. THE CM WILL BE DEPRESSURIZED AS REQUIRED TO ACCOMPLISH HATCH REMOVAL FOR UMBILICAL HOOKUP OR
DOCKING INTERFACE INSPECTION.

B. IF NORMAL LM EJECTION IS NOT SUCCESSFUL, NO ATTEMPT WILL BE MADE TO MAN THE LM AND "STAGE" TO RECOVER THE
ASCENT STAGE.
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MISSION RULES
SECTION 2 - FLIGHT QPERATIONS RULES - CONTINUED

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 + 12 HRS AND A TLC DIRECT ABORT PROVIDES AN EARLIER LANDING TIME.

C. THE CREW WILL MAN THE LM FOR BACKUP COMMUNICATIONS {VOICE, TM, TRACK) IF CSM COMMUNICATIONS ARE LOST WITH THE
MSFN. WITH LOSS OF CSM COMMUNICATIONS, A LUNAR ORBIT MISSION WILL BE FLOWN UTILIZING THE LM COMMUNICATIONS

SYSTEMS.

D. MCC'S WILL BE DESIGNED TQ MEET LOI TARGETING CONSTRAINTS WHILE RESERVING A CAPABILITY TQ PERFORM A RETURN TO

EARTH MANEUVER WITH DPS ENGINE AS LATE AS 2 HOURS AFTER PERILUNE ON THE CIRCUMLUNAR TRAJECTORY.

E. FOR A CSM SOLO MISSION, MCC'S WILL BE TARGETED SO A SAFE CIRCUMLUNAR RETURN TO EARTH CAN BE ESTABLISHED WITHIN

RCS CAPABILITY.
F. SIM BAY EXPERIMENT OPERATION DURING TLC

1. ALL CREWMEN WILL BE IN THE CSM FOR SIM BAY DOOR JETTISON.
2. A NO-GO FOR LOI WILL NOT PRECLUDE SIM BAY DOOR JETTISON.

LUNAR ORBIT INSERTION

A, LOI WILL BE INHIBITED AND A LUNAR FLYBY PERFORMED IF THE CSM DOES NOT SATISFY ANV OF THE FOLLOWING CONDITIONS:

1. FULL CRITICAL SYSTEMS REDUNDANCY

2. ADEQUATE CONSUMABLES FOR MINIMUM LUNAR ORBIT OPERATIONS WITH CAPABILITY TO SUSTAIN A CRYQ TANK LOSS AND

RETURN TO EARTH WITH AN AVERAGE POWER LEVEL OF 40 AMPS
3. SPS PROPELLANT RESERVE CAPABILITY FOR TEI AND TRANSEARTH MCC'S

RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROL, TRANSEARTH MCC CONTROL, PTG, MINIMUM TRANSEARTH AND

LUNAR ORBIT OPERATIONS

B. A DPS LOI MAY BE PERFORMED IF REQUIRED TO ACCOMPLISH A LUNAR ORBIT MISSION.

C. FOR A CSM SOLO MISSION, THE SIM BAY DOOR MUST BE JETTISONED (ALLOWING SIM BAY SCIENCE OPERATIONS) TO BE GO

FOR LOI.
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SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

M!SSION RULES

NASA - Manned Spacecraft Center

R{1Tem
2-15 LUNAR ORBIT
A. FOR LOI DISPERSIONS, IF A STABLE ORBIT HAS NOT BEEN AGHIEVED, A DPS 30-MINUTE ABORT OR A DPS 2-HOUR ABORT WILL
BE EXECUTED FOLLOWED BY A SUBSEQUENT DPS (OR APS) MANEUVER IF REQUIRED.
B. DESIGNED REDUNDANT CAPABILITY MUST BE MAINTAINED IN ALL CSM SYSTEMS CRITICAL FOR TEI AND LIFE SUPPORT.
€. SUFFICIENT CONSUMABLES MUST REMAIN TO COMPLETE THE NEXT MISSION PHASE WITH CAPABILITY TO SUSTAIN A CRYO TANK
LOSS DURING THE PHASE AND RETURH TO EARTH WITH AN AVERAGE POWER LEVEL OF 40 AMPS.
D. THE GSM MUST MAINTAIN AN $PS FUEL RESERVE CAPABILITY FOR THE TEI MANEUVERS AND TRANSEARTH MCC'S.
E. THE CSM MUST MAINTAIN RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROL, TEC MCC CONTROL, PTC, AND MINIMAL
TRANSEARTH OPERATIONS. '
F. IF A LANDING MISSION IS NOT POSSIBLE, THE ALTERNATE MISSION WILL NOT BE SHORTENED SOLELY TO ALLOW DPS TEI
CAPABILITY. IF THE DPS IS AVAILABLE AT THE TEI TIME, IT WILL BE USED FOR TEI.
G. LUNAR ORBIT SCIENCE OPERATIONS
1. NO EVA WILL BE PERFORMED FOR SYSTEMS TROUBLE SHOOTING ON AN INDIVIDUAL SIM BAY MALFUNCTION.
2. DURING LUNAR SOUHDERS OPERATIONS, IF EMI RESULTS IN DEGRADATION OR LOSS OF TM, THE LUNAR SOUNDER
OPERATION MAY BE CONTINUED DEPENDING OM THE STATUS OF CSM SYSTEMS.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 |FNL [9/1/72  [FLIGHT OPS RULES | GENERAL 2-5 Tape 53.1
TSE 2914 NASA —mSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

R | ITEM

2-16

DESCENT ORBIT INSERTION (DOI)

BOI, WILL BE PERFORMED ONLY IF A LUNAR LANDING MISSION CAN BE ACCOMPLISHED, OTHERWISE AN 10I-2 MANEUVER WILL BE
PERFORMED TG ATTAIN APPROXIMATELY A 60 NM CIRCULAR ORBIT.

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,

DOCKED LM OPERATIONS

FOR AN IMPENDING HAZARDOUS SITUATIQON RESULTING FROM A DESCENT STAGE PROBLEM, THE STAGE WILL BE JETTISONED AND
ASCENT STAGE OPERATIONS WILL CONTINUE AFTER THE VEHICLE HAS MOVED TO A SAFE DISTANCE.

RULES NUMBERS 2-19 AND 2-20 ARE RESERVED.

CSM/LM UNDOCKING AND SEPARATION

A. A MANNED LM WILL NOT BE UNDOCKED FROM THE CSM WITHOUT INDEPENDENT MANEUVER CAPABILITY OF BOTH VEHICLES TO
RENDEZVOUS.

B. EVYT CAPABILITY IS REQUIRED FOR MANNED UNDOCKING.

C. VHF COMMUNICATIONS ARE MANDATORY FOR SEPARATION.

CSM LUNAR ORBIT UNDOCKED

A. UNDOCKING TO PDI

1. LOSS OF REDUNDANT CAPABILITY IN CRITICAL SYSTEMS WILL BE CAUSE TO TERMINATE THE LANDING MISSION. LM
SYSTEMS MAY BE UTILIZED TO PROVIDE SYSTEMS REDUNDANCY FOR CONTINUATION OF AN ALTERNATE MISSION.

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

B. PDI TO LANDING
NO CSM FAILURES WILL BE CAUSE FOR ABORT DURING POWERED DESCENT EXCEPT THOSE CONFIRMED SPS FAILURES REQUIRING
RETENTION OF LM PROPULSION CAPABILITY.

C. LUNAR STAY

FATLURE TO MAINTAIN REDUNDANT CAPABILITY IN SYSTEMS REQUIRED FOR TET OR LIFE SUPPORT WILL BE CAUSE FOR
TERMINATION OF LUNAR STAY.
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MISSION RULES
SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

R | 1mEm
2-23 RESERVED
2-24 LM _PDI
FOR PDI, THE LM MUST MEET THE LUNAR STAY WITH EVA CRITERIA, AND MUST HAVE THE CAPABILITY TO LAND. ASCEND, AHD
RENDEZVOUS WITHOUT VIOLATING ANY SPECIFIC MISSION RULES OR REDLINES.
2-25 LM _POMERED DESCENT
IF A SYSTEMS FAILURE OCCURS AND A CHOICE IS AVAILABLE -
A. PDI TO HIGH GATE
REDUNDANT CAPABILITY OF CRITICAL LM SYSTEMS AND SYSTEMS NEEDED FOR AN EVA ARE REQUIRED TO HIGH GATE. EARLY IN
POWERED DESCENT, IF AN ABORT IS REQUIRED, IT IS PREFERABLE TO ABORT WHEN DPS TO ORBIT GAPABILITY (AND THE
SHORTER RENDEZVOUS) -ARE AVAILABLE.
“B. HIGH GATE TO TOUCHDOWN
BECAUSE OF LIMITED TIME FOR PROBLEM VERIFICATION AND SYSTEM RECONFIGURATION, IT IS PREFERABLE TO LAND THAN
ABORT. IF THE INDIGATED FATLURE WILL ALLOW A SAFE LANDING' AND ASCENT INTO AN ACCEPTABLE ORBIT, A LANDING
WILL BE ACCOMPLISHED.
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 WIELL BE CAUSE FOR AN IMMEDIATE ABORT (ANYTIME LIFTOFF) FROM THE LUNAR SURFACE.
8. LOSS OF REDUNDANT CAPABILITY IN GRITICAL LM SYSTEMS IS CAUSE FOR ABORT AT THE NEXT BEST OPPORTUNITY.
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MISSION RULES
SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

LUNAR SURFACE EVA'S

FOR THE NOMINAL (TWO-MAN) EVA, TOTAL EMU LIFE SUPPORT SYSTEMS CAPABILITY AND CRITICAL INSTRUMENTATION FOR
BOTH ASTRONAUTS ARE REQUIRED.

A ONE-MAN EVA MAY BE INITATED.

THE ACTIVATION OF THE OPS IN THE MAKEUP MODE WILL REQUIRE EXPEDITIOUS COMPLETION OF THE SPECIFIC ACTIVITY
BEING PERFORMED, FOLLOWED BY IMMEDIATE RETURN TO THE LM. ACTIVATION OF THE OPS HIGH OR LOW PURGE MODE WILL
REQUIRE IMMEDIATE RETURN TO THE LM.

THE OPERATIONAL EVA PLAN WILL BE CONSTRAINED TO A MAXIMUM DURATION OF 7 HOURS.

AN EVA TRAVERSE LIMIT WILL BE APPLIED ALLOWING ONE FAILURE (LRV OR PLSS) WITH THE CAPABILITY TO RETURN TO THE LM,
THE MAXIMUM ACCEPTABLE CREW HEAT STORAGE IS 300 BTU'S.

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

1. TWO-MAN EVA
OPERATIONAL LRV

(A) EVA EXCURSIONS WILL BE LIMITED TO ALLOW PLSS WALKBACK ASSUMING NO PLSS FAILURES.

(B) EVA EXCURSIONS WILL BE LIMITED TO SUPPORT RIDEBACK WITH A FAILED PLSS, USING BSLSS AND THE OPS
IN LOW PURGE FLOW. WITH NO BSLSS, A COMBINATION OF HI AND LO PURGE FLOW WILL BE USED FOR RETURN AND
INGRESS WITH A PAD ADDED TO THE LO PURGE FLOW PHASE.

NO_LRY AVAILABLE

(A} EVA EXCURSIONS WILL BE LIMITED TO A BSLSS WALKBACK CAPABILITY USING THE OPS IN LOW PURGE FLOW.

(B) WITH NO BSLSS, THE EVA EXCURSIONS WILL BE LIMITED, ALLOWING LM RETURN USING THE OPS IN HIGH PURGE FLOW.
2. ONE-MAN EVA

OPERATIONAL LRV

(A) EVA EXCURSIONS WILL BE LIMITED TO PLSS WALKBACK CAPABILITY ASSUMING NO PLSS FAILURES.

(B) EVA EXCURSIONS WILL BE LIMITED, ALLOWING DRIVEBACK AND INGRESS USING THE OPS IN A COMBINATION OF LO AND
HI PURGE FLOW WITH A PAD ADDED TO THE LO PURGE FLOW PHASE.

NO LRV AVAILABLE
(A) EVA EXCURSIONS WILL BE LIMITED TQ ALLOW WALKBACK TO THE LM, USING THE OPS IN HIGH PURGE FLOW.

COMMUNICATIONS

1. FOR THE NORMAL {TWO-MAN) EVA, MSFN UPLINK VOICE AND DOWNLINK VOICE FROM ONE CREWMAN (OR TV DOWNLINK) ARE
THE MINTMUM COMMURICATION REQUIREMENTS.

2. FOR NORMAL OPERATIONS, BOTH EVA CREWMEN WILL NOT REMAIN OUTSIDE OF MSFN COVERAGE FOR A PERIOD EXCEEDING
5 MINUTES. WITH LCRU/ANTENNA PROBLEMS PREVENTING COMM DURING A TRAVERSE, THE SURFACE OPERATIONS WILL
CONTINUE IF MINIMUM COMM CAN BE RE-ESTABLISHED AT THE END OF EACH TRAVERSE.

3. WITH THE L0SS OF TOTAL LCRU COMM CAPABILITY, THE CREW WILL RETURN TO THE VICINITY OF THE LM AND
RE-ESTABLISH COMM WITH THE MCC VIA LM RELAY.

4. WITH LOSS OF LM VHF COMMUNICATIONS THE CREW WILL EGRESS, ACTIVATE THE LCRU, AND CONTINUE NORMAL SURFACE
OPERATIONS .

5. THE LCRU MAY BE HAND CARRIED TO EXTEND THE ALLOWABLE TRAVERSE DISTANCES FROM THE LM OR THE LRV
(AS REQUIRED) TO MAINTAIN COMMUNICATIONS.
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MiSSICN RULES
SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

R JITEM

2-27
CONT

2-28

2-30

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

J.  BOTH PLSS'S AND BOTH OPS WILL BE RETAINED UNTIL TWO LIFE SUPPORT UNITS (TWO OPS, TWO PLSS, OR ONE PLSS
PLUS ONE OPS) HAVE BEEN VERIFIED TO HAVE SUFFICIENT CONSUMABLES TO SUPPORT CEVA,

K. 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 EMU'S.

ASCENT

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

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 RENDEZVOQUS.

B. THE DIRECT RNDZ PROFILE WILL BE PERFORMED IF THE MANDATORY C3M AND LM SYSTEM CONSTRAINTS CAN BE MET AND ALL

PLANE ERROR CAN BE CORRECTED WITH ASCENT YAW STEERING. FOR ANY OTHER CASE, THE COELLIPTIC RENDEZVOUS
WILL BE EXECUTED.

RETENTION OF THE LM ASC STAGE

CONSIDERATION WILL BE GIVEN TG RETAINING THE LM ASC STAGE TO PROVIDE REDUNDANT CAPABILITY AFTER CSM SYSTEM FAILURES.
IF THE ASC STAGE MUST BE RETAINED FOR TEI, THE aV RESERVED FOR WEATHER AVOIDANCE MAY BE TRADED OFF TO ACCOMPLISH A
FASTER EARTH RETURN TIME.
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MISSION RULES
SECTION 2 - FLIGHT OPERATIONS RULES - CONCLUDED

TRANSEARTH COAST

THE STEEP TARGET LINE WILL BE USED FOR ALL MCC'S EXCEPT WHEN BOTH THE VELOCITY AT ENTRY INTERFACE IS LESS THAN
31,000 FPS AND THE G&N IS "GO" - THEN THE SHALLOW TARGET LINE WILL BE USED.

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

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

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

TRANSEARTH COAST EVA

THE TEC EVA WILL BE INITIATED ONLY FOR RETRIEVAL OF FILM FROM THE PAN CAMERA, MAPPING CAMERA, OR LUNAR SOUNDER.
THE CSM OXYGEN SUPPLY, AND CRITICAL INSTRUMENTATION MUST ALL BE GO FOR EVA.
ALL RCS THRUSTER FIRE IN THE VICINITY OF THE TRANSFER PATH MUST BE INHIBITED,

SPACECRAFT ATTITUDE AND ATTITUDE RATES MUST BE WITHIN LIMITS THAT ALLOW SAFE EVA OPERATIONS WITH SUFFICIENT
SUNLIGHT THROUGHOUT THE PLANNED EVA PERIQD.

A VACUUM TRANSFER WILL ONLY BE ATTEMPTED IN AN EMERGENCY.

ALL SIM BAY POWER WILL BE DISABLED FOR THE EVA.

ALTERNATE MISSION

A,

EARTH ORBIT

1. CSM ONLY - EO SCIENCE, $PS INCLINATION CHANGE. ORBIT FOR SCIENCE OPERATIONS WILL BE A TRADE-OFF TO
PROVIDE MOST OPTIMUM SIM BAY PHOTOGRAPHY AND LUNAR SOUNDER CONDITIONS YET REMAIN WITHIN RCS DEORBIT
CAPABILITY.

2. CSM/LM - EO SCIENCE, INCLINATION CHANGE, ESTABLISH ORBIT FOR OPTIMUM SIM BAY PHOTOGRAPHY AND LUNAR SOUNDER
CONDITIONS.

LUNAR ORBIT

1. CSM ONLY - SIM BAY EXPERIMENTS. APPROXIMATELY 6-DAY STAY, LOI TARGETED FOR EASTERN NODAL LOCATION
60 NM CIRCULAR ORBIT.

2. CSM/LM (NO LANDING CAPABILITY} - SIM BAY EXPERIMENTS. APPROXIMATELY 6~DAY STAY, 60 NM CIRCULAR ORBIT.

IN ANY ALTERNATE MISSION WITHIN THE CONSTRAINTS OF PROPELLANT REMAINING AND OTHER OPERATIONAL CONSIDERATIONS
SUCH AS CREW SRAFETY AND SYSTEMS LIFETIME, THE COMBINED LM ASC/DES STAGES WILL BE OTSPQSED OF IN THE FOLLOWING
ORDER OF DESCENDING PRIORITY:

1. LUNAR IMPACT
2. OCEAN IMPACT
3. LUNAR ORBIT
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NASA - Manned Spacecraft Center

MISSION RULES
SEGTIQN 3 - MISSTON RULE SUMMARY

R | ITEM

3-1

THIS SECTION IS A SUMMARY OF THE DATA PRICRTY GUIDELINES BY MISSION PHASE, 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 QR

EVENT.

MISSTON EVENTS FROM UNDOCKING TQ PDI IGNITION REQUIRE THAT THE VEHICLES MEET THE LUNAR STAY WITH EVA
CRITERIA AND HAVE THE CAPABILITY TO LAND, ASCEND, AND RENDEZVOUS.

EAUNCH PHASE

THE LAUNCH WILL BE ABORTED FOR THE FOLLOWING REASONS:

A.

SLY

CsM

S-IC ADJACENT ENGINES OUT (TIME DEPENDENT)

S-11 GIMBAL ACTUATOR HARDOVER INBOARD PRIOR TO “S-IVB TO COI" CAPABILITY
VIOLATION QOF AUTO/MANUAL EDS LIMITS

S-11 ENGINE FAILURES (TIME DEPENDENT)

S-11 LOSS OF CONTROL (TIME DEPENDENT)

FAILURE OF SECOND PLANE SEPARATION

S-1¥B LOSS. OF HYDRAULIC FLUID (PRIOR TO S-IVB IGNITION)

S-IV¥B LOSS OF THRUST (TIME DEPENDENT) (POSSIBLE COI CAPABILITY)

S-IVB COLD He SHUTOFF VALVE(S) FAILED OPEN

S-IVB LOX CRYQ REPRESS VLV(S} FAILS OPEN (REF, RULE 6-5)

ENVIRONMENTAL
LOSS OF CABIN AND SUIT PRESSURE
1.0SS OF CABIN PRESSURE AND SUIT CIRCULATION
FIRE/SMOKE IN CM
L.0SS OF CABIN PRESSURE AND 02 MANIFOLD LEAK

ELECTRICAL
THE FOLLOWING POWER SQURCES ARE REQUIRED TO CONTINUE LAUNCH:
{A) ONE F/C OR AUX BAT PLUS ONE ENTRY BAT, OR
{B) THREE ENTRY BATS
UNCONTROLLABLE SHORTED MAIN BUS
LOSS OF BOTH AC BUSES DURING MODE I OR MODE II

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

YIOLATION OF TRAJECTORY LIMIT LINES

TEAM DISCRETION WILL BE USED FOR:

1.
2.

SUIT/CABIN CONTAMINATION
MEDICAL PROBLEMS
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MISSION RULES

SECTION 3 -~ MISSION RULE SUMMARY - CONTINUED

R ITEM

3-3

THE S-IVB EARLY STAGING WILL BE USED AFTER "S-IVB TO COI" CABAPILITY FOR THE FOLLOWING:

S-IT GIMBAL ACTUATOR INBOARD HARDOVER

S-II LOSS OF CONTROL
S-I1 ENGINE FAILURES
S-IVB COLD He SHUTOFF VALVE(S) FAILS OPEN (AFTER TWR JETT}

'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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SUMMARY 3-2 Tape 8.2
TSG 297A NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTEON 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
EARTH ORBIT
3-1 CSM SEPARATION FROM THE S-IVB {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):
A.  S~IVB RANGE SAFETY PROPELLANT DISPERSAL SYSTEM ARMS INADVERTENTLY AFTER INSERTION AND PRIOR TO SAFING*
_ B. S-IVB LOX TANK PRESS IS GREATER THAN 50 PSI* (REFERENCE RULES 6-5 AND 7-6)
€. LOSS OF ATTITUDE CONTROL DURING TB5 {CREW DISCRETION)
D.  S-IVB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS*
E.  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:
A. S-IVB NO-GO FOR TLI
8. CSM NO-GO FOR TLI BUT GO FOR EARTH ORBIT MISSION
3-13 TLT WILL BE INHIBITED FOR:
A.  INSUFFICIENT PROPELLANT REMAINS FOR ACHIEVING A 28K NM APOGEE ELLIPSE
B.  S-IVB ENGINE MAIN LOX VALVE FAILS TO CLOSE AT CUTOFF
C.  LOSS OF ATTITUDE CONTROL
D.  CONFIRMED ACTUATOR HARDOVER
E.  LOSS OF ENGINE HYDRAULIC FLUID
F.  MISALIGNMENT RATE BETWEEN THE IU AND IMU IS OUTSIDE LIMITS
G.  UNACCEPTABLE DIFFERENCES BETWEEN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION
H.  UNACCEPTABLE DIFFERENCE BETWEEN MSFN AND IU ORBITAL DECISION PARAMETERS
3-14 TLI WILL BE TERMINATED FOR:
A. PITCH OR YAW BODY RATES GREATER THAN 10 DEG/SEC
B. ROLL BODY RATE GREATER THAN 20 DEG/SEC
C. PITCH OR YAW ATTITUDE DEVIATIONS FROM NOMINAL PROFILES IN EXCESS QF 45 DEG
D. OVERBURN WHERE TGD {€MC) EQUALS ZERO PLUS T SECOND
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 MISSION RULE EARTH ORBIT 3-3 Tape 55.5
SUMMARY

TSG 2914 ' MASA - MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
3-15 TLI WILL BE PERFORMED WITH MANUAL BACXUP FOR:
A. A SATURN GUIDANCE REFERENCE FAILURE - CSM TAKEOVER IN EARTH ORBIT OR DURING TLI
B. SATURN ACCELEROMETER FAILURES - IU COMPUTER CONTROL WITH A MANUAL CUTOFF BASED ON TOTAL INERTIAL VELOCITY
FROM THE CMC.
3-16 CSM SEPARATION (WITH 24-SEC RCS ASAP) FROM THE S-1VB WILL BE DONE FOR LOSS OF S-IVB ATTITUDE CONTROL.
RULE NUMBERS 3-17 THROUGH 3-20
ARE RESERVED,
MISSION REV ]| DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 MISSION RULE EARTH ORBIT
SUMMARY 3-4 Tape 8.4
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MISSION RULES
SECTION 3 -~ MISSION RULE SUMMARY - CONTINUED

R | ITEM
TD&E
3-21 TD4E WILL NOT BE PERFORMED FOR:
A. PILOT'S EVALUATION OF RATES AND ATTITUDES, AND SLA CONFIGURATION NOT ACCEPTABLE.
B. THE SLV IS NO-GO FOR:
1. VIOLATION OF S-IVB BULKHEAD AP LIMITS
2. LOX TANK PRESSURE GREATER THAN 50 PSI
RULE NUMBERS 3-22 THROUGH
3-29 ARE RESERVED.
MISSION JREV ] DATE SECTION GROUP PAGE
APOLLO 17 |FNL 9/1/72 MISSION RULE TD&E
SUMMARY 3-5 Tape 8.5
T5@ 291 NASA ~— MSC
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM
TRANSLUNAR COAST
3-30 THE G&N WILL BE THE PRIMARY MODE OF EXECUTING TRANSLUNAR MCC.
3-31 " MIDGOURSE CORRECTION NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING:
A. TLI C/0 + 9 HOURS
B. TLI C/0 + 28 HOURS
C. LOI - 22 HOURS
D. LOI - 5 HOURS
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 77 |FNL | 9/1/72 MISSION RULE TRANSLUNAR
SUMMARY COAST 3-6 Tape 55.6
TSG 291A NASA == MSC
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTIMVED

DURING THE LOI BURN, THE FLIGHT CREW WILL TAKE THE FOLLOWING ACTION:

A.

B.

LOI ABGRT MODES

TYPE ASORT

DPS 30-MIN DIRECT ABORT
BPS TO DEPLETION 30-MIN DIRECT
ABORT FOLLOWED BY AN APS BURN

DPS + APS 2-IMPULSE CIRCUMLUNAR ABORT
WITH APS BURN TO SUPPLEMENT DPS BURN TO
DEPLETION DURING SECOND IMPULSE (APS
BURN IS 2 HRS AFTER DPS BURN)

DPS 2-IMPULSE CIRCUMLUNAR ABORT

MODE TIME DELTA VM
1 0 70 0:32 0 10 207 DPS 2-HR DIRECT ABORT
' 0:32 TO 0:53 207.T0 348
0:53 10 1:31 348 T0 613
2 HOURS LATER
11 1:31 70 2:03 613 TO 833
2:03 TO 2:54 833 TO 1200
111 2:54 T0 6:35 1200 T0 2980

EXECUTE TEI (SPS OR DPS) AT NEXT
'OPPORTUNITY OR INITIATE ALTERNATE
MISSION

(FOR APOLLO 17 APS IS REQUIRED TO SUPPLEMENT DPS

FOR LOI BURN TIME FROM 4:30 TQ 6:35)

ALL ABORT MANEUVERS ARE MCC TARGETED EXCEPT THE DPS 30-MIN ABORT WHICH TS TAKEN FROM THE CREW CHART.

CONTROL LIMITS APPLY AS FOLLOWS:

LOI DELTA T EOI DELTA V LIMITS

0 T0 0:53 0 TO 348 TIGHT
0:53 T0 3:40 348 TO 1543 LOOSE
3:40 TO 6:35 1543 T0 2980 TIGHT

NOTE

IF ANY BALL VALVE CLOSES PREMATURELY, SHUT DOWN
GOQD BANK 10 SEC PRIOR TO CUTOFF FOR VERIFICATION

OF THE FAILURE.

NOTE

REFERENCE RULE 3-B86 FOR DEFINITION OF TIGHT AND

LOOSE LIMITS.

RULE NUMBERS 3-33 THROUGH 3-37 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL |9/1/72 | MISSION RULE TRANSLUNAR 3-7
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R|ITEM

3-38

LUNAR CORBIT

PRIOR TO UNDOCKING, CSM MANEUVERS WILL BE SCHEDULED WHEM REQUIRED TO CORRECT THE FOLLOWING SITUATIONS:
A. MISS DISTANCE OVER THE LLS GREATER THAN 0.5 DEG OUT OF PLANE
B. DEVIATION IN APPROACH AZIMUTH GREATER THAN 110 DEG FROM THE NOMINAL

C. CURRENT PERICYNTHION ALTITUDE LESS THAN 30,000 FT

D01, RESIDUALS
A. TRIM GBN X AXIS TO WITHIN 1 FPS.
1. FOR OVERBURNS LESS THAN 2.2 FPS, TRIM TO -1 FPS KITH THE =X SM RCS THRUSTERS.

2. FOR OVERBURNS GREATER THAN 2.2 FPS BUT LESS THAN 10 FPS, PITCH 180 DEGREES AND TRIM TO 1 FPS
USING +X SM RCS THRUSTERS.

3. RESIDUALS GREATER THAN 10 FPS WILL BE TRIMMED USING SPS.

B. IF THE G&N HAS OBVIOUSLY MALFUNCTIONED, THE MEGATIVE RESIDUAL INDICATED BY THE EMS WILL BE TRIMMED.

RESERVED

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 FNL [ 9/1/72 MISSION RULE LUNAR ORBIT 3-8
SUMMARY Tape 55.8
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R P ITEM

3-41

3-42

AT ADS AFTER DOI.I THE REQUIREMENT FOR THE BAILOUT MANEUVER WILL BE DETERMINED BY EVALUATION OF THE THREE
TRAJECTORY MONITORING SOURCES. THESE SOURCES - GiM, EMS, AND MSFN - WILL BE EXAMINED WITH THE FOLLOWING CRITERIA:

A. IF 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 UNAVAILABLE, THE FOLLOWING CRITERIA APPLY:
1. IF THE G&N AND-EMS ARE AVAILABLE, BOTH SQURCES MUST INDICATE STAY TO REMAIN IN THE LOW ORBIT.

2. IF ONLY ONE OF THE ONBOARD SOURCES {G&N, EMS) IS AVAILABLE, BOTH THAT SYSTEM AND BURN TIME MUST INDICATE
STAY TO REMAIN IN THE LOW ORBIT.

NOTES

1. THE EMS VOTE IS NO STAY IF THE EMS' INDICATES A 10-FPS OVERSPEED AFTER
TRIMMING THE G&N.

2. THE MSFN VOTE IS NO STAY IF THE INCOMING RADAR DATA INDICATES A CLOSEST
APPROACH ALTITUDE OF EQUAL TO CR LESS THAN 1.0 NM ABOVE THE ACTUAL LUNAR
TERRAIN. THIS ALTITUDE CORRESPONDS TO A PERICYNTHION ALTITUDE OF 3.38 NM.

THE CORRESPONDING DOPPLER RESIDUALS ARE APPROXIMATELY -106 CYCLES PER SEC.
BUT THE ACTUAL NUMBER WILL BE DETERMINED REAL TIME.

3. BURN TIME IS NO STAY IF AN OVERBURN OF 1.8 SECONDS IS INDICATED.
THE FOLLOWING CRITERION APPLY TO DOIZ:

VOICE CONFIRMATION OF CIRC IS REQUIRED FOR EXECUTION.
DOI2 WILL BE SCHEDULED AT LEAST 2 MIN AFTER CIRC.

LM RCS BURN TIME WILL BE < 30 SEC.

TARGETED PERILUNE AT PDI WILL BE NO LESS THAN 40K FT.

(=2 T - I

THE FOLLOWING RNDZ/RESCUE OPTIONS WILL BE UTILIZED AS NECESSARY FOR FAILURES REQUIRING TERMINATION OF LUNAR
LANDING:

A. FOR FAILURES FROM SEPAﬁATION TO CIRCULARIZATION, THE NOMINAL RNDZ IS A P34 PROFILE WITH DOCKING OCCURRING
2 HRS AFTER SEP.

B. FOR FAILURES FROM CIRCULARIZATION TO PDI, EXECUTE THE NO PDI +12 ABORT SEQUEMCE WITH DOCKING IN ABOUT 3-1/4 HR.
C. ABORT DURING POWERED DESCENT WILL INSERT THE LM INTO ORBIT UTILIZING THE ONBOARD VARIABLE ABORT TARGETING.
FOR ABORTS DURING THE FIRST 11 MIN, DOCKING SHOULD OCCUR WITHIN 3-1/4 HR. FOR ABORTS AFTER 11 MIN, DOCKING

WILL OCCUR WITHIN 5-1/4 HR.

D. FOR COMPLETE LM FAILURES PRIOR TO PDI, THE CSM WILL EXECUTE A 5-IMPULSE RESCUE WITH DOCKING IN ABOUT 7-1/4 HR
FROM PDI.

RULE NUMBERS 3-44 THROUGH 3-48 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 {FNL | 9/1/72 MISSION RULE LUNAR ORBIT 3-9
SUMMARY Tape 55.9
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MISSION RULES
SECTION 3 ~ MISSION RULE SUMMARY - CONTINUED

R ] ITEM

A.  AUTO ULLAGE GOOD

POWERED DESCENT PHASE

PDI_IGNITION - THE FOLLOWING ACTION WILL BE TAKEN:

-IF NO AUTG DPS IGN, FLIGHT CREW PERFORM MANUAL DPS IGNITION

B. NO AUTO ULLAGE

-FLIGHT CREW BACK UP THE ULLAGE MANEUVER
-1F NQ AUTO DPS IGN FLIGHT CREW WILL NO-GO PDI

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 fFNL | 9/1/72 MISSION RULE LUNAR ORBIT 3-10
SUMMARY DESCENT Tape 55.10
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MISSICN RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

LR DATA IS REQUIRED FOR LANDING

A. LOCK ON

1.

2,

3.

LR DATA ACCEPTED AND CONVERGED CONTINUOUS TO P64 ~ CONTINUE MISSION IF LOSS OF LOCK OCCURS IN P64.

LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT - CONTINUE INTO P64.
(A} LAMDING RADAR REGAINED 1M Pod

(1) DATA ACCEPTED BY EGC - CONTINUE MISSION

{2) DATA NOT ACCEPTED BY LGC - ATTEMPT MANUAL LANDING IF LR/PGNS aH < 1500 FT
(B} LANDING RADAR NOT REGAINED IN P64 - ABORT

LATE LR LOCK-CN WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE INTO P64.
(A) DATA ACCEPTED BY LGC - CONTINUE MISSION
(B} DATA NOT ACCEPTED BY LGC - ATTEMPT MANUAL LANDING

B. MINIMUM ALTITUDE WITHOUT LR ALTITUDE INCORPORATION

PGNS ALTITUDE LESS THAN 22,000 FEET AND PGNS NAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER RESIDUALS,
THAT CAUSE THE AGS-PGNS RADIAL VELOCITY BIFFERENCE

(A) RADIAL N69 NOT INCORPORATED AND DIFFERENCE EXCEEDS -10 FPS - ABORT

(B) RADIAL NG9 INCORPORATED AND DIFFERENCE EXCEEDS -20 FPS - ABORT

PGNS ALTITUDE LESS THAN 18,000 FEET AND PGNS NAVIGATION ERRORS, CONFIRMED BY DOPPLER BUT NOT BY AGS, THAT
CARUSE THE MSFN-PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED -20 FPS - ABORT

PGNS ALTITUDE LESS THAN 10,000 FEET
(R} RADIAL N69 NOT INCORPORATED -~ ABORT
(B) LOSS OF WORKING PGNS {AS DEFINED BY RULE 5-91) - ABORT

PGNS ALTITUDE LESS THAN 6,000 FEET - ABORT

NOTE

FOR FAILURES IN THE PGNS/LR INTERFACES, INCORPORATION MAY BE
SATISFIED BY A PGNS/LR COMPARISON RESULTING IN A aH < 1500 FT.

C. MINIMUM ALTITUDE WITHOUT LR VELOCITY INCORPORATION

1,

PGNS ALTITUDE LESS THAN 10,000 FEET WITH LANDMARK TRACKING OBTAINED AND PGNS NAVIGATION ERRORS CONFIRMED
BY AGS OR DOPPLER THAT CAUSE MSFN - PGNS DOWNRANGE OR CROSSRANGE VELOCITY DIFFERENCES

(A) NARV N6¢ INCORPORATED AND aX EXCEEDS +50 OR -35 FPS QR AY EXCEEDS +90 OR -70 FPS - ABORT

(B) NAV N69 NOT INCORPORATED AND aX EXCEEDS 20 FPS OR oY EXCEEDS +45 OR -25 FPS - ABORT

PGNS ALTITUDE LESS THAN 10,000 FEET WITHOUT LANDMARK TRACKING OBTAINED AND PGNS NAVIGATION ERRORS CONFIRMED
BY AGS OR DOPPLER THAT CAUSE MSFN - PGNS DOWNRANGE OR CROSSRANGE VELOCITY DIFFERENCES

(A) NAV N69 INCORPORATED AND ak EXCEEDS +35 FPS OR aY EXCEEDS +70 OR -25 FPS - ABORT

(B) NAY N69 NOT INCORPORATED AMD &% EXCEEDS +15 FPS QR AY EXCEEDS +30 OR -10 FPS - ABORT.

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

R ] 17Em
3-51 POWERED DESCENT WILL BE TERMIMATED FOR THE FOLLOWING:
A. PGNS NAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER RESIDUALS, THAT RESULT IN THE FOLLOWING AGS-PGNS VELOCITY
DIFFERENCES:
A% (DOWNRANGE) GREATER THAN +90 QR -35 FPS
AY (CROSSRANGE) . GREATER THAN 90 FPS
a7 (RADIAL) GREATER THAN +60 OR -35 FPS
B. PGNS NAVIGATION ERRORS, CONFIRMED BY DOPPLER RESIDUAL BUT MOT BY AGS, THAT RESULT IN THE FOLLOWING MSFN-PGNS
VELOCITY DIFFERENCES:
AV (CROSSRANGE) GREATER THAN +200.FPS
47 {RADIAL) GREATER THAN +45 OR -35 FPS
C. COMMANDED THRUST INCREASING PRIOR TG THROTTLE-DOWN OR P63 TGO = 80 SEC
D. GTC GREATER THAN 57 PERCENT BY P63/64 PROGRAM SWITCH PLUS 15 SEC
E. FAILURE TO ACHIEVE FTP (AUTO OR MANUAL) BY HOMINAL TIG PLUS 31 SEC. (ABORT AT GTC DIVERGENCE.)
F. THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 20607, 21103, 01107, 21204, 21302, 21501,
00402 (CONTINUING) :
G, VIOLATION OF THE TIME BIASED DPS ABORT BOUNDARY
H. NO THROTTLE RECOVERY (AUTO OR MANUAL) WITHIN 40 SEC AFTER GTC EQUALS 57 PERCENT
3-52 AN ABORT WILL NOT BE PERFORMED FOR PGNS FAILURE AFTER OBTAINING PITCHOVER IN THE APPROACH PHASE.
3-53 THE DESCENT TARGET POINT WILL BE SHIFTED DOWNTRACK IF GTC INDICATES NO THROTTLEDOWN BY P63/64 PROGRAM SWITCH.
THE MAXIMUM SHIFT IS AS FOLLOWS:
A. 20,000 FT DOWNTRACK IF VALID LANDMARK SIGHTINGS WERE OBTAINED.
B. 10,000 FT DOWNTRACK IF MO VALID LANDMARK SIGHTINGS WERE OBTAINED.
C. NO DOWNTRACK SHIFT WILL BE ALLOWED IF THE APPROACH AZIMUTH IS BETWEEN 95 AND 100 DEGREES,
NOTE
‘ONE MINUTE OF RCS WILL BE USED TO ALLOW LANDING WITHIN THE
ABOVE LIMITS,
3-54 IN THE EVENT MSFN AND DOPPLER DATA ARE NOT AVAILABLE FOR CONFIRMATION OF PGNS/AGS ERRORS, POWERED DESCENT WILL BE
TERMINATED FOR THE FOLLOWING AGS-PGNS VELOCITY DIFFERENCES:
ak » =35 FPS
aZ > +60 OR -35 FPS
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES ‘
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM

3-56

IN THE EVENT MSFN, DOPPLER, AND AGS NAV DATA ARE NOT AVAILABLE FOR MONITORING OF POWERED DESGENT, AN ABORT WILL BE

PERFORMED IF LR DATA IS NOT INCORPQRATED INTO THE PGNS BY PDI + 7 MIN,

RULE NUMBERS 3-56 THROUGH 3-61 ARE RESERVED.

MISSTON REV § DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM

LUNAR SURFACE EVA PHASE

INITIATION/TERMINATION/CURTAILMENT

R,

AFTER START QF A DRIVING TRAVERSE, THE TIMELINE WILL BE OPTIMIZED TQ REMAIN. WITHIN THE LRV DRIVING CAPABILITY
TG RETURN TO THE M.

IF LRV MOBILITY IS DEGRADED, THE FOLLOWING WILL BE EVALUATED TO ACCOMPLISH MAXIMUM SCIENTIFIC RETURN:
1. TRAVERSE DISTANCE
2. TIME AT EACH STOP

3. DELETION OF STOPS

THE LRV WILL BE UTILIZED BECAUSE OF IT$ SCIENCE AND EQUIPMENT PAYLOAD CAPABILITY AND ITS ABILITY TO REDUCE
METABOLIC RATES IF ITS SPEED IS APPROXIMATELY THE AVERAGE WALKING SPEED.

FOR EVA- TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DEPLOYMENT, THE FOLLOWING PREFERRED DEPLOYMENT
INTERRUPTION POINTS WILL BE OBSERVED IF PERMITTED BY CREW SAFETY CONSIDERATION:

1. REMOVE ALSEP PACKAGES T AND 2. CLOSE SEQ BAY DOOR. EMPLACE ALSEP PACKAGES WITH HANDLES UP AND
EXPERIMENTS IN AND FACING THE SUN WITHIN & 15°. '

2, TILT FUEL CASK, DOME NOT REMOVED.

3. TILT FUEL CASK, REMOVE DOME. DO NOT DEFUEL.

4.. FUEL RTG. CARRY ALSEP TO DEPLQYMENT SITE. REMOVE ALL COMPONENTS FROM PACKAGE 2. CARRY.PACKAGE 1 TO
EMPLACEMENT SITE. DO MOT CONMECT RTG CABLE TO C/S UNLESS SUFFICTENT TIME IS AVAILABLE TO ERECT THE CS
SUNSHIELD. ’ i :

5. CONNECT HFE AND LEAM CABLES TO C/S. REMOVE LSP, 1SG, AND LMS FROM SUBPACKAGE 1. ALIGN C/S AND RAISE
SUNSHIELD. MOUNT ANTENMA MAST, GIMBAL, AND ANTENNA. LEVEL AND ALIGN ANTENNA. DEPRESS SHORTING PLUG
ON WAY BACK TO LM.

6. THE HFE CAN BE INTERRUPTED AFTER COMPLETION OF THE FIRST PROBE HOLE.

7. DEPLOY ALSEP EXPERIMENTS AND COMPLETE TASKS. A HOLD POINT EXISTS AFTER EACH TASK IS COMPLETED. DEPRESS
SHORTING PLUG SWITCH ON WAY BACK TO LM (SEE CONTINGENCY PROCEDURES FOR HOLD POINTS). .

IN REPLANNING THE LRV TRAVERSES BETWEEN EVA'S, BATTERY THERMAL MANAGEMENT TECHNIQUES WILL BE SCHEDULED AS
NECESSARY TO KEEP THE PREDICTED LRV BATTERY TEMPS BETWEEN 40° F AND 125° F QN EVA'S 1 AND 2, AND BETWEEN
40° F AND 140° F ON EVA 3,

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

'PRECEDENCE/SCHEDULING GUIDELINES

A. FOR ANY MALFUNCTION ON A SURFACE TASK, A MAXIMUM OF 10 MINUTES WILL BE SPENT ON THE CONTINGENCY PROCEDURE
BEFORE THE TASK IS ABANDONED, WITH THE FOLLOWING EXCEPTIONS:

1. RTG FUELING - UP TO 20 MINUTES WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY PROCEDURES.

2. ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTIONS - UP TO 20 MINUTES WILL BE ALLOWED FOR MAKING THE CABLE
CONNECTION. :

3. ALSEP ANTENNA - UP TO 30 MINUTES WILL BE ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT.

4. LRV ANOMALIES - UP TO 10 MINUTES WILL BE ALLOWED FOR ISOLATING MALFUNCTIONS. UP TO 30 MINUTES WILL 8E
ALLOWED TO RECOVER UTILIZATION OF THE VEHICLE.

5. ALSEP DEPLOYMENT MAY BE CONTINUED ON A LATER EVA IF ADDITIONAL TIME TO SPEND ON CONTINGENCY PROCEDURES
IS REQUIRED TO ATTAIN AN OPERATIONAL ALSEP.

B. IF A TASK IS NOT ABANDOMED AND IS LEFT TNCOMPLETE AT THE END OF AN EVA, TT WILL BE SCHEDULED QURING A
SUBSEQUENT EVA CONSISTENT WITH ITS RANK WITHIN THE PRIORITIES DEFINED,

C. 'ALSEP DEPLOYMENT WILL NOT BE STARTED-IF IT IS KNOWN THAT LESS THAN 1 HR 30 MIN IS AVAILABLE FOR ALSEP IN EVA 1.

LR

=

SYSTEMS/NAVIGATION

A, THERE ARE NO MINIMUM LRV SYSTEMS REQUIREMENTS WHICH WOULD CAUSE ABANDONMENT OF THE LRY IF THE CREW EVALUATES
THE FOLLOWING AS ACCEPTABLE:

1. MOBILITY AND CONTROL
2. TRAVERSE RATE IS AT LEAST APPROXIMATELY EQUAL TO WALKING RATE
3. REDUNDANT LIFE SUPPORT CAPABILITY FOR LM RETURN

B. WITH A NONOPERATIONAL LRV NAVIGATION SYSTEM, ONE OF THE FOLLOWIMG RETURN TRAVERSE CAPABILITIES IS REQUIRED
TO INITIATE OR CONTINUE A TRAVERSE:

1. REASONABLE VISUAL ACCESS OF THE LM
2. REASONABLE VISUAL ACCESS OF THE QUTBOUND TRAVERSE PATH
3. SUN RELATIVE BEARING TO THE LM

C.  CONTINGENCY POWER/THERMAL MANAGEMENT AND/OR TRAVERSE ADJUSTMENT MUST BE EXERCISED TO XEEP THE LRV BATTERY
TEMPERATURE BELOW 125° F ON EVA'S 1 AND 2 AND 140° F ON EVA 3. EXCEEDING THIS LIMIT WILL RESULT IN AN
UNPREDICTABLE DEGRADATION OF BATTERY PERFORMANCE AND NAVIGATION ELECTRONICS.

D. THE LRV WILL NOT BE ABANDONED BECAUSE OF EXCESSIVE BATTERY TEMPERATURE(S).

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

COMMUNICATIONS/TY

A.

THE FOLLOWING COMM CAPABILITY IS REQUIRED TO START AND CONTINUE A TRAVERSE:

MSFN VOICE UPLINK TG ONE CREWMAN, AND VOICE DOWNLINK FROM ONE CREWMAN OR TY (FOR MONITORING CREW RESPONSE}.
MONITOR STATUS QF EMU CRITICAL PARAMETERS (MSFN OR CREW).

LOSS OF COMM WILL BE ACCEPTABLE DURING LRY MOVING OPERATIONS IF MINIMUM COMM REQUIREMENTS CAN BE MET AT THE
NEXT STOP, THE MAXIMUM ALLOWABLE CONTINUOUS LOSS OF COMM WOULD BE APPROXIMATELY 30 MIN,

IF LCRU PROBLEMS OCCUR, VOICE AND TM HAVE PRICRITY QVER TV.

NOTE

*GCTA TV IS NOT AVAILABLE
IN THE HAND-CARRY MODE.

GCTA OPERATIONS

* 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. HOWEVER, IF OBJECTIONABLE FLARE OCCURS, THE GROUND WILL REQUEST THE CAMERA BE

MOVED OR WILL MOVE THE CAMERA VIA GROUND COMMANDS.

THE GROUND WILL MONITOR THE TV PICTURE AND RECOMMEND OR'COMMAND CAMERA MOVEMENT TO PREVENT IRREVERSIBLE
VIDICON TUBE BURNS FROM REFLECTIVE OBJECTS.

BETWEEN EVA'S, THE TV CAMERA WILL BE LOCATED IN THE SUM AND WILL BE OFF TO MATNTATN THERMAL BALANCE .
WHEN A BRIGHT OBJECT WITH A CONSTRASTING DARK BACKGROUND IS IN THE FIELD OF VIEW, THE GROUND WILL RECOMMENRD

OR COMMAND 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.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 MISSION RULE LUNAR SURFACE 3-16
SUMMARY EVA PHASE Tape 5§5.12
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R|ITEM

3-66

ALSEP

A. ALSEP SHORTING PLUG SWITCH WILL BE ACTIVATED ASAP AFTER CENTRAL STATION DEPLOYMENT.

B. IF THE GROUND IS UNABLE TO GBTAIN DOWNLINK, THE GROUND WILL REQUEST THE ASTRONAUT TO ROTATE THE RESET POWER
SWITCH CW AND THEN CCW.

C. IF THE CREW MUST RETURN TO THE LM PRIOR TO COMPLETE ALSEP DEPLOYMENT, THE SHORTING PLUG SWITCH WILL BE
ACTIVATED "ON" IF THE ANTENNA IS EMPLACED. IF THE ANTENNA IS NOT EMPLACED, THIS SWITCH WILL NOT BE
ACTIVATED (PICK UP HERE ON EVA 2).

D. THE HFE WILL HAVE PRIORITY OVER DRILL CORE STEM. THE HFE BORE HOLES WILL BE ATTEMPTED FIRST. IF PROBLEMS
ARE ENCOUNTERED, EFFORTS ON BORE HOLES WILL BE TERMINATED AFTER A TOTAL OF 20 MIN ACCUMULATED DRILL ON TIME,

E. TF A HARD OBJECT IS ENCOUNTERED WHICH REDUCES DRILL RATE TO LESS THAN 5 INCHES PER MINUTE ON EITHER HFE
PROBE HOLE, THE FOLLOWING WILL BE ACCOMPLISHED:

1. IF THE SECOND STEM SECTION IS NOT ATTACHED, WITHDRAW AND START AT A DIFFERENT LOCATION FOR MAXIMUM
OF TWO WITHDRAWALS.

2. IF SECOND STEM IS ATTACHED, CONTINUE UNTIL 10 MINUTES OF POWER "ON“ TIME FOR THE DRILL STRING HAS
ELAPSED,

F. IF UNABLE ‘TO DRILL NORMAL HFE BORE HOLES, THE FOLLOWING SHOULD BE ACCOMPLISHED:

T. ATTEMPT TO INSERT PROBE INTO LUNAR SUBSURFACE USING HAND-AUGER, DOUBLE CORE TUBE HOLE, OR TRENCH METHODS,
IN THAT ORDER.
2, IF BORE HOLE IS AT LEAST 24 INCHES DEEP, PLACE PROBE IN HOLE AS FAR AS IT WILL GO.

G. THE LSG WILL BE RECHECKED FOR LEVEL AND ALIGNMENT AND READINGS REPQRTED BY THE ASTRONAUT AFTER EXPERIMENT
UNCAGING. IF QUTSIDE + 3° AZ, = 3° LEVEL, THE LSG WILL BE RELEVELED AND REALIGNED.

H. THE LSP CHARGES WILL BE DEPLOYED WITHIN LINE-OF-SIGHT OF THE LSP TRANSMITTING ANTENNA AND IN AN AREA WHERE THE

CHARGE WILL HAVE UNIFORM CONTACT WiTH THE LUNAR SURFACE.

MESSION REV | DATE SECTION GROUP PAGE
APOLLO 17 ] FNL | 9/1/72 | MISSION RULE LUNAR SURFACE 3-17
SUMMARY EVA PHASE Tape 51.1
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

3-67 GEOPHYSICS EXPERIMENTS

A, IF THE TRAVERSE GRAVIMETER EXHIBITS A PHASE LOCK LOOP ALARM WHILE A READING IS TAKEN ON THE LRY, SUBSEQUENT
READINGS WILL BE TAKEN ON THE SURFACE. IF THE PHASE LOCK LOOP ALARM OCCURS WHEN A READING IS TAKEN ON THE
SURFACE, THE PHASE LOCK LOOP WILL BE BY-PASSED,

B. IF THE TGE MEASUREMENTS INDICATE DEVIATION GQF PRECISION OVEN TEMPERATURES, READINGS WILL BE CONTINUED UNTIL THE
TEMPERATURES ARE OFF SCALE. IF THE TGE INTERMEDIATE OVEN READING OM EVA 1 INDICATES A HOT ALARM PRIOR TO THE
TRAVERSE, IT WILL BE LEFT IN THE LM SHADOW WITH THE RADIATOR EXPOSED.

C. IF THE VIBRATING STRING AMPLIFIER SIGNAL IS LOST THE TGE WILL BE ABANDONED {REFERENCE MSN RULE 31-109, 110).

D. SEP EXPERIMENT THERMAL CONTROL WILL BE ACCOMPLISHED BY OPENING OR CLOSING OF THE RADIATOR COVERS, BRUSHING
DUST FROM THE RADIATOR SURFACES, AND TURNING THE DSEA TAPE CASSETTE OFF AT TRAVERSE STOPS GREATER THAN
30 MINUTES, CR BY TURNING THE POWER CONTROL TO STBY.

E. SEP RADIATOR SURFACES WILL BE DUSTED:

1. PRIOR TO EACH COOL-DOWN PERIOD.
2. AT EACH TRAVERSE STOP AT WHICH THE COVERS ARE OPEN.

F. - IF THE NEUTRON FLUX MONITOR DOES NOT HAVE THE DRILL CORE HOLE AVAILABLE OR ENCOUNTERS DIFFICULTY IN

PENETRATING THE CORE HOLE, ALTERNATE METHODS WILL BE USED TO IMPLACE THE MONITOR TO A MINIMUM DEPTH OF
18 INCHES.

RULE NUMBERS 3-68 THROUGH 3-79 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 FNL | 8/1/72 - | MISSION RULE LUNAR SURFACE 3-18
SUMMARY EVA PHASE Tape 51.2
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MISSICN RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

RTITEM
ASCENT
3-80 ASCENT
A. GUIDANCE SNITCHOVER TO AGS WILL BE PERFORMED FOR:
1. THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, AND 21501.
2. CONFIRMED PGNS NAVIGATION ERRORS (DURING ASCENT OR FOLLOWING DESCENT ABORT) 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 NM
(C) AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN 1.0 DEG (DESCENT ABORT CASE OR COELLIPTIC
SEQ RNDZ) OR GREATER THAN 0.5 DEG {DIRECT RNDZ)
3. CONFIRMED PGNS NAVIGATION ERRORS THAT RESULT IN THE FOLLOWING MSFN PGNS VELOCITY DIFFERENCES:
(A) DELTA Vx (DOWN RANGE) GREATER THAN :24 FPS
(B) DELTA VY (CROSS RANGE) GREATER THAN +90 FPS {COELLIPTIC SEC RNDZ)
OR GREATER THAN =45 FPS {DIRECT RNDZ) ’
(C) DELTA VZ (RADIAL) GREATER THAN +37 FPS
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 iIN:
1. PGNS PREDICTED INSERTION Hp LESS THAN 30,000 FT
. PGNS PREDICTED INSERTION Ha GREATER THAN TARGET VALUE PLUS 40 NM
3. PGNS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 1.0 DEG {COELLIPTIC SEQ RNDZ)
OR GREATER THAN 0.5 DEG (DIRECT RNDZ)
3-81 REQUIREMENTS TO COMMIT TO THE SHORT RNDZ
A. PRIOR TO L/0 THE FOLLOWING IS REQUIRED:
1. ONME OPERATIONAL LM NAVIGATION SYSTEM
2. PREDICTED WEDGE AMGLE AT INSERTION EQUALS ZERO DEGREES.
3. NO VIOLATION OF THE MAVIGATION REQUIREMENTS (REFERENCE MATRIX PAGE 3-20) -
B. AT INSERTION (PRE-TWEAK) THE FOLLOWING IS REQUIRED:
1. THWEAK aV LESS THAN 60 FPS
2. POST-TWEAK Hp GREATER THAN 5 NM
3. NO VIOLATION OF THE NAVIGATION REQUIREMENTS (REFERENCE MATRIX PAGE 3-20)
NOTE
WITH THE EXCEPTION OF LM COMPUTERS AND INERTIAL REFERENCES ,
N0 ONBOARD NAVIGATION SYSTEMS ARE VERIFIED AFTER LIFT-OFF.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL ]9/1/72 . § MISSION RULE ASCENT 319 i
SUMMARY EVA PHASE Tape 51.3
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM

REQUIRED G&N SYSTEMS NEEDED FOR DIRECT RNDZ

PRIMARY RNDZ SYSTEM REQUIREMENTS
NAVIGATION TRACKER
TECHNIQUE COMPUTER | SENSOR/OPTICS |  SENSOR/COMPUTER INTERFACE SUPPLYING e | pLaTEORM
LGC/RR LGC RNDZ RADAR . RANGE, RANGE RATE, SHAFT AND U
: TRUNION ANGLES
AGS/RR REA Rfﬁzcgﬁg‘“ TAPEMETER: RANGE AND RANGE RATE £sM ASA
CHMC/SXT oMe usgﬁuz SXT SHAFT AND TRUNNION ANGLES LM 1M
1. DIRECT RNDZ IS GO AS LONG AS ANY ONE OF THESE TECHNIQUES REMAINS AVAILABLE.
2. LOSS OF ALL THREE OF THESE TECHNIQUES WILL RESULT IN EXECUTION OF THE COELLIPTIC SEQUENCE RNDZ.
MISSTON Rev § oate SECTION GROUP PAGE
8POLLO 17 | FNL | 971772 | MISSION RULE ASCENT 3-20
SUMMARY EVA PHASE Tape 10.3
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MISSION RULES
SECTION 3 ~ MISSION RULE SUMMARY - CONTINUED

R | ITEM

3-82

3-84

TRANSEARTH COAST

TRANSEARTH MCC NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING:

A. TEI + 17 HOURS
B. EI - 22 HOURS

.C. EI - 3 HOURS

TRANSEARTH MCC PHILOSQPHY:

THE G&N IS THE PRIMARY MODE OF EXECUTION FOR ALL TEC MCC'S.

CSM EVA

" ATTITUDE/RATES CONSTRAINTS:

THE SUN LOOK ANGLES WILL BE MAINTAINED AT THETA 145 DEGREES, PHI ‘315 DEGREES +5 DEGREES,

TSG 291A

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 FNL | 9/1/72 | MISSION RULE ASCENT 321
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM

MANEUVERS

THE FOLLOWING GUIDELINES WILL APPLY TO LM MANEUVERS:
A, TRIMMING
1. DESCENT ABORTS/ASCENTS
(A) WITH COMM - TRIM CONTROLLING SYSTEM UNLESS GROUND ADVISES DIFFERENTLY.

(B) WITHOUT €COMM - TRIM CONTROLLING SYSTEM UNLESS PGNS/AGS V
IF S0, DETERMINE CORRECT SYSTEM USING RENDEZVOUS RADAR.

X DIFFERENCE IS GREATER THAN 10 FPS.

2, ALL RENDEZVOUS MANEUVERS WILL BE NULLED.

3. DOCKED DPS MANEUVERS WILL NOT BE TRIMMED.

"B: ALTERNATE MISSION DOCKED DPS MANEUVERS MILL BE COMPLETED VIA AGS TAKEOVER FOR VIOLATION OF THE FOLLOWING

LIMITS:

1. ATTITUDE RATES - 10 DEG/SEC
2. ATTITUDE ERRORS - 10 DEG
3. ATTITUDE EXCURSIONS - 10 DEG

C. ALTERNATE MISSION DOCKED DPS MANEUVERS WILL BE TERMINATED AFTER VIOLATION OF THESE OVERBURN CRITERIA:

1. DPS LOT - 10 SEC AND AV AGS GREATER THAN 10 FPS
2. DPS TEI - 10 SEC AND AV AGS GREATER THAN 2 FPS
3. DPS LOI ABORTS - 10 SEC AND aV AGS GREATER THAN 2 FPS

NOTE
A CMC AV OF 2 FPS (OVERSPEED) AND
10-SEC OVERBURN IS ALSO A VALID CUE
FOR SHUTDOWM.

THE TABLE ON THE MEXT PAGE, INCLUDING NOTES AND REFERENCES, SUMMARIZES THE TAKEOVER, RESTART, SHUTDOWN, AND
TRIMMING REQUIREMENTS, AND SPS ENGINE LIMITS FOR ALL SPS MANEUVERS.

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

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL } 9/1/72 | MISSION RULE MANEUVERS 3-22
EVA PHASE Tape 10.5
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM

ENGINE LIMITS RATES/ERRORS FOR MANUAL | OVERBURN EARLY C/0 RCS
MANEUVER > START | SHUTDOMN RESTART TRIN
INWIBIT | TERMINATE | TAKEOVER ACTION | peyron|  criTerta CRITERIA GUIDELINES
MODE 111 NONE ERRATIC ENG 5/5 "COMPLETE | START P Hp > 40 WA
} Hp < 95 IF GAN
MODE IV NONE ERRATIC ENG 575 COMPLETE | START g GO AVTG > 60 OR A
C/0 > 6 SEC EARLY
. Hp < 95 IF GaN
APOGEE KICK | NONE ERRATIC FNA 5/5 COMPLETE | START g 60 aVTG > 60 OR W/A
' ¢/0 > 6 SEC EARLY
TLC MCC TIGHT'I TIGHT i 10/10 TERMINATE DELAY 1 SEC NO X = 0.2
tor TIGHTD sTART] No
MODE I
0100+ 53 TI6HT 10/10 COMPLETE YES
grem0 Lo0SE 10/10 | cowpeere ves
HODE 11
1431 10 L00SE 10710 COMPLETE YES
2+ 5
MODE 111€
245410
drst L00SE 10/10 COMPLETE YES
3 + 40 h ; VGO > 50 AND
A4 TIGHT 10710 COMPLETE 10 SEC by
ber, TIGHTI TIGHT? 10/10 TERMINATE | DELAY BT NO 3
CIRC mieur? | TigHr 10/10 TERRINATE | START 1 sEC 8V TO G0 > 20 ALL = 0.2
RESCUE LO0SE LOOSE 1010 COMPLETE | START 1 $EC AV TO 60 > 12 AL = 0.2
LOPC TIGHT | TIGHT 16/10 TERMINATE | DELAY 1 SEC 0 Ya0,2
"2 SEC AND /0 > 3 SEC EARLY | % AND Z
TE (GE¥) | WONE NONE 10/10 cowiere | oeLay | 350 Bige | RD ave o o o
Vg > 50 OR ¢/0
TED (5C5) | MONE NONE 10710 COMPLETE | START 2 SEC Me > R NG
TEC MeE
CORRIDOR LOOSE LGOSE 10410 COMPLETE | oELAY ngfg e 0 X = 0.2
1P CONTROLD | TIGHT |  TIGHT Tot0 | Terwmmate | oeLay | 567 G No Kapz
TLC ABOR 10 SEC AND. | C/0 > 10 SEC EARLY
€ ABORT | TIGHT LODSE 10710 conpeere | start |0 S0 00% | RD ave o 7 Ho
4 1 SEC AND AV TO 60 > 30 AND .
EARTH DEOB | TIGHT LOOSE 10/10 compLere | sanr | 4562 0 o 0 oartye | AL = 0.2

TIGHT LIMITS: Fuel.Ox P > 20 and low Pe; efther prop tank press < 160 psi and low Pg Pe ¢ 80 or decays 10 psi

and Vy vs BT low; fnhibit burn for any leak in He or prop tank.

(Certain burns may be allowed with He tank leak

1f blowdown a¥ exceeds remafning mission requirements)f; GNy A or B < 400'psi (for LOI only, GNy A and B < 400 psi).

LOOSE LIMITS: P « 70 psi and other cues; either prop tank < 115 psi and low P.3 erratic engine {(popping, vibratien,

ete, )f,
NOTES: a, Reserved. h, If indication of ball valve failure, start on good
b. Trim all MCC (except MCC4) bank (with LK available). If thrusting, shut down
only if ¥ < 2 fps. good bank 10 sec prior to nominal cutoff to verify
- indication.
€. See Rule 5-131.
1. If indication of ball valve failure, start on suspect
d. IftSM Ri:s d:orbit bank. For dual bank burns, 1f indication of ball valve
. :to BVL]‘:: €, use failure while thrusting, shut down good bank to verify
oose Hmlts, failyre. If thrusting continues, reenable good bank.
e, See Rule 5-27, §. See Rule 3-39.
f. Some Timits bay be downgraded if k. Reserved.
warranted by mission ¢ircumstance.
1. Ignition may be delayed up to but no more than 120 sec.
g. See Rule 5-3. s
MISSION REV | DATE SECTION GROUP PAGE
. MISSION RULE MANEUVERS
APOLLO 17 | FNL | 9/1/72 SUMMARY EVA PHASE 3-23
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SATURN LAUNCH VEHICLE GO/NO-GO CRITERIA

9/1/72
| EARTH PARKING ORBIT
GO/NO-GO LAUNCH -
ITEM
CONDITION ABORT/SEPARATION $-11/S-IVB EARLY STAGE GUIDANGE TAKEQVER RESTART/TLI INHIBIT RESTART/TL! TERMINATE
S-IC  LOSS OF THRUST PRIOR TO TB1 .- 2:00
ANY 2 ENG - AUTO ABORT
0SS OF THRUST BETWEEN TBL +2:00 AND
2 ADJ ENG TB2 +0:08 SEC-MANUAL ABORT

Q BALL + 5° ATT ERRCR @

MANUAL ABORT

4°/SEC P AND Y, 20°/SEC R

AUTO ABORT TO 2 + 00

10°/SEC P AND ¥, 20°/SECR

MANUAL ABORT AFTER 2 + 00

TLI TERMINATE

Iy IF SMALL RATES ATTEMPT $/C CONTROL DURING TB& TO TB6 TLI TERM DURING BURN
=~ LOSSOFATTITUDE CONTROL ABORT (LAUNCH UPSTAGE TB5 AND TBY TO TB7 + 15 MIN + 9 MIN 20 SEC CREW OPTION AFTER TB7 + 15
INERTIAL ATTITUDE -
REFERENCE FAIL LAUNCH, EPO TLI
S0 {033 oF THRUST (2 ENG).
LOSS OF THRUST (3 OR MORE ENGJ
ABORT IF PRIOR TO S-IVB TO COI ABORT AFTER S-IVB T0 COL
AFTER S-IVB TO COI A ORE
ACTUATOR HARDOVER INBOARD PRIOR TO S-IVB TO COI - ABORT o1t /0 e et
2ND PLANE SEPARATION FAIL BEFORE 163 2 Lt
Y DEVIATION >20° ABORT
S-IVB

LOSS OF THRUST

PRIOR TO EPQ - SEPARATE

LOSS OF BYDRAULIC FLUID
PRIOR TO START

INBIBIT START

COLD HE FAIL CPEN

ABORT PRIOR TO S-IT IGN

INSUFFICIENT PROPELEANT

LOX VLV FAILS TO CLOSE
AT 15T C/0

DESTRUCT SYSTEM ARMS
INADVERTANTLY

SEP TO 7000 FT MINIMUM

FU/OX BULKREAD AP
EXCEEDS LIMITS

I
[e—— -26 OR + 36 PSID (ANY TIME}

START BOTTLE PRESS OUTSIDE
RESTART LIMITS

SEP >1800 PSIA

LOX CHILLDOWN FAIL

S-IWB ACTUATOR HARDOVER

MO START

Y DEVIATION >20°

ABORT

DISREGARD Q BALL FOR ENGINE
0UT PRIOR TO 75 SEC,

AFTER S-II IGN

SEP TO 7000 FT MINIMUM

INHIBIT TLI DURING TB5 AND TB6

INHIBIT RESTART

INHIBIT RESTART

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

SEP >1800 PSIA,

FOR LOX LEAD >20 SEC - INHIBIT

ANYTIME PRIOR
TOIGN

LEGEND: - NO REQUIREMENT



Ge-¢

BASED ON AMOUNT OF WATER AVAILABLE, CONSIDERATION WILL BE GIVEN
TO CONTINUING THE MISSION ON SECONDARY LOGP

@ IF POSSIBLE LM DESCENT STAGE WILL BE RETAINED FOR TEI IF CONDITION
NOT MET

@ CONSIDERATION WILL BE GIVEN TO PERFORMING EVA IF TKS1& 20R 1 &3
REMAIN AND QUANTITY IN 2 OR 3 IS LESS THAN 60%

(%) KD REQUIREMENT IS SOURCE OF ACTIVATION CAN BE ISOLATED

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

@ CONSIDERATION WILL BE GIVEN TO CONTINUING WITH TWO REMAINING

MUST HAVE CABIN INTEGRITY OR SUIT LOOP CAPABLE OF SUPPORTING
UIFE, ITEMS MARKED BY * ARE REQUIRED TQ MAINTAIN SUIT LOOP

1 OF 2 REQUIRED IF 0PS AVAILABLE FOR USE BY LMP OR CDR

(5) MODE I AND H REGIONS ONLY, O THEREAFTER

CONSIDERATION WILL BE GIVEN TO CONTINUING AFTER LOSS OF A
TANK

BASED ON FAILURE MODE CONSIDERATION WiLL BE GIVEN TO JETT

LM WiTH 1 REMAINING

@ 1 OF 2 SUIT COMPRESSORS OR VACUUM CLEANER
@ CONSIDERATION WILL BE GIVEN TO UNDOCKING IF MAIN REG FAILED CLOSED

EARTH ORBIT e cont unoock| cires | beccEnt LUNAR STAY LUNAR ORBIT TEC

CONT [ CONT § 4, Topee] ot | o 07D0r, AND | DOl . eot | past [PasTTs POST ™ cSM

BOOST | EO e T0T/D] T | &SuBS RNDZ JETT EVA
ECS
CABIN INTEGRITY [=<—(D)-CABIN INTEGRITY ~ CABIN INTEGRITY G CABIN INTEGRITY —|
NO FIRE OR SMOKE IN CABIN [~——NOF OR S IN CAB - NOF OR S IN CAB —C NO F OR S iN CAB——f———> NOFOR S IN caB
NO 02 MANIFOLD LEAKS (7300 0 MFLD LEAKS [NO 0p MFLD LEAKS NO 0p MFLD LEAKS] NO 05 MFLD LEAKS
MAIN 02 REGULATORS 731 OF 2-1 OF 2 10F 2 3) 10F2 80TH (8
ECS COOLANT LOOPS 10F 2(8)] PRI (4 DPRIMARY (O t—(D—T - PRIMARY ~(T T erI (D PRIMARY (D PRIMARY
ECS RADIATORS 10F 2(3] PRI (14 D PRIMARY(D (D —-(1)- PRIMARY -(D—(T PRI (1) PRIMARY(D
ECS GLYCOL EVAPS
SUIT INTEGRITY S| (75 St sl
NO GLYCOL LEAK NO GLY LEAK: NO GLY LEAK ~-NO GLY LEAK NO GLY LEAK
NO EXCESS HUMIDITY _ 0] NO EXCESS HUMID 2 NO EXCESS HUMID NQ EXCESS HUMID
POTABLE & WASTE K0 TK
SURGE TK/REPRESS PACKAGE RiResd bkc(®)
SUIT COMPRESSORS 73 10F 2(12]1 0F 2 @——-@ —10F 2 12) 12X2 124 10F2—12 12 BOTH
SUIT CIRCUIT 73— SUIT CIRCWT SUIT CIRCUIT 2 <—— U1 T CIRCUI T SUIT CIRCUIT
OVBD ODUMPS 10F3 10F3 10F 3
CRYO
0p TANKS 10F 3 |ALL 1010—H10> akL {1oH-G0—H19 (Qo-F— AL Gg—=] 20F3 AL ()
H2 TANKS 10F3 (ALL (0 @——@——@- A!—L @——@—— Q 0--‘—-'ALL—®-—>- 1083 10F3
EPS |
FUEL CELLS i 20F3 |20F3 ) Z0F 3 20rF3 (11 10F 3
AUX BATTERY 1o
ENTRY BATTERIES ‘i‘ 3 | 20F3 jaLL (& B————E—ALL—E——E—F [«—@—+—ALL—(&)
MAIN BUSES 10F 2 [«—BOTH -BOTH e BOTH BOTH
BATTERY BUSES 10F 2 |—BOTH BOTH e BOTH
AC BUSES 1 0F 2(3<—B07TH BOTH 3 BOTH BOTH
BAT RELAY BUS cebA Bus BAT RELAY BUS ——] BAT RELAY BUS ——
INVERTERS 1 OF 3(9 20F3 2 OF 3 20F 3 2 0F 3
AC ©A (1 AND 2) ROTH BOTH Z BOTH
DOCKING
DOCKING LATCHES 5 OF 12
GNz BOTTLES
SEQ
D a Y=o
SEQUENTIAL SYSTEMS BOTH BOTH

LEGEND: [ MO REQUIREMENTS

TLI MAY BE PERFORMED WITH 1 OF 2
PRIMARY RADIATOR PANELS AND THE
SECONDARY LOOP



CSM GRC GO CRITERIA

9Z-%

5/1/72
como-co EARTH ORBIT TLe BEF A DaewNG) | UNDOCK %'g,c'; POWERED DESCENT |  LUNAR STAY (é‘%ﬁfz) Fost | Tec
e sour peant Toru [ e [T ] v | T [T0)00s e | | AT RS | Do | e | S
GNCS/SCS b
DEORBIT CAPABILITY METRRY
AUTO ATTITUDE CONTROL [e—3 Axis ——1> 3 AXIS 2-AXIS 2-AXI5 | 2-Axis | 2-AdIs | (3
RATE DAMPING 3 Axis @ 3 AXIS—>] 2-AXIS 2-axis [ 2-axis [ z-axis | ()
DIRECY RCS [«—3 axis———(C 3 AXIS — - 3-AXIS 3OAXIS | 3-AXIS | 3-AXIS 3
BMAGS P,Y [«—1 oF 2—> 10F 2 oA dEg 10F 2 «—LOF 2
BMAGS R 10F 2 10F2 10F 2
FDAI 1 OF 2> 10F 2 LOF2 1072
THC : THC—1— ‘ THe
RHC 10F 2— 10F 2 10F 2 1 0F 2
EMS
CMC CMC SR C}“e,%g‘; cMe (10-Chc——| _CMC
1S5 188 158 1 155 «—— 155 155
0SS 055 OR VHF
0PTICS DAC DAL o= 0-DAC «— 0-DAC
NO SOLEXOID DR GND
TVC SERVO LOOP 10F 2 ® 5) PEUS T perER Al opd BOTH ~—— BOTH——>]
DSKY 10F 2 TOMR 1OCZ 10F 2 «(i0) 1 0F 2 10F2
o _ 3-86 i
FU/X TANK (W/0 LEAK) FU/OX —— FU/OX FU/OX TANK 1 I U /0K TNK————» @
GNz TANK /0 LEAK) 10F2 DOF2(9) RS Ao bes 80TH BOTH——>]
BALL VALYE BANK 10F2 | 10F2 ARDD g BOTH BOTH
FEEDLINE TEMP >40° F [— >40° >40° >40 e >40°
FU/OX AP < 20 PSI st 2() e <20 < 20
Pc >70 PSI >70 >70 >70
FLANGE TEMP <480° <480 <480 <480
HE TANK (W/0 LEAK} 2 HE TNK HE TNK (;12501":'( HE TNK
SM RCS !
HE TANK (W/0 LEAK) ALL 3 0F 4 3 OF 4 20F 4
NO LEAK BELQW 150 VLV ALL 3 OF 4 30F4) ALL [~—3 0F 4 1 aors| @
PKG TEMP >55° 30F 4 30F4 30F 4 3QF 4—] 30F4{ C+D
THRUSTERS e hh i LOFBR 60F3 2 O E |6 0FBR rar] © ® [O)
CM RCS
HE TANK (W/0 LEAK) (8 {
MANIFOLD (W/0 LEAK) T OE BOTH BOTH BOTH+B0T! @
NOT ARMED
t
AEESISSATIOEAILN o © RN e, R voeaoeee
MAY BE DEGRADED ) 1 T, NOSTAY CONDITIONS
(Z) MUST HAVE SUFFICIENT BLOWDOWN FOR NONE NEITHER TANK REQUIRED IF SUFFICIENT BLOWDOWN EXISTS IN

DEGRBIT EACH RING FOR ENTRY. ARMING SYSTEM WITH SOURCE PRESS
() AUTO OR MANUAL 1N 3 AXIS >1250 PSI WILL PROVIDE >60 LBS BLOWDOWN IN EACH RING
(2) REQUIRES C1 OR DY, C2 UR D2, £3, T4, D3, D4 THRUSTERS
(5) 3 AXIS ATT. CONTROL AND £ X TRANSLATION BY BURNING ENGINE

(&) 3 0F 4 TOTAL REQUIRED, ROLL 90° IF NECESSARY CONSIDERATION WILL BE GIVEN TO COMPLETING
TO KEEP REDUNDANCY IN YAW . THE LUNAR STAY PHASE

SINGLE POINT FAILURES WHICH CAN ONLY BE CONFIRMED

® ©
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5.
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3.
4.
5.
6.
7.

-

DEFINITIONS

SEQUENTIAL AND PYROTECHNIC

OPERATIONAL PYRO BATTERY

. PYRQ BATTERY OCV >25 VDC AND STABLE OR THE PROJECTED VOLTAGE

DEGRADATION TO 25 VDC PERMITS A MINIMM LUNAR STAY TIME. IF
THE OCV IS AT THE MONOXIDE PLATEAU LEVEL (~30-31.5 VDC) BUT
WAS NOT MONITORED AS IT FELL TO THAT LEVEL, THE BATTERY IS
CONSIDERED LOST.

LM STAGES NON-RIGIDLY ATTACHED: THE GUILLOTINE FAILS TO SEVER
THE INTERSTAGE UMBILICALS AND ALL OTHER INTERSTAGE ATTACH
POINTS HAVE RELEASED

ELECTRICAL POWER

OPERATIONAL CDR OR LMP BUS

A. BUS VOLTAGE GREATER THAN 26.5 VDC
B. BUS CURRENT LESS THAN 90 AMPS.
OPERATIONAL EPS BATTERY

A. NO CONFIRMED REVERSE CURRENT (PERFORMED WITH SUSPECT BATTERY
AND ONE GOOD BATTERY IN PARALLEL)

B. ABILITY TO MAINTAIN BUS VOLTAGE >26.5 VDC AT REQUIRED LOAD
WHEN BATTERY ON ALONE

C. ABILITY TO CONFIRM A MINIMUM OF NINETEEN ACCEPTABLE BATTERY
CELLS (MUST HAVE AN OCV >36.7 VDC OR A STASLE OCV OF 35.1-VDC
FOR 2 HOURS AND A LOAD CHECK VOLTAGE DEPRESSION EQUIVALENT TO
ONE CELL FOR THE LOAD INVOLVED).

D. ABILITY TO BE CONNECTED TO A FEEDER (NO MALFUNCTIONED ECA)

E. TEMPERATURE LESS THAN 145° F [FOR AN QVERTEMP CONDITION THE
BATTERY VOLTAGE WILL BE EQUAL TO (UNSTAGED) OR LESS THAN
(STAGED) NORMAL WITH CURRENT LESS THAN NORMAL].

OPERATIONAL DC BUS FEEDER

A. DESCENT--ABILITY TO USE AS A POWER PATH THE ELECTRICAL CONNECTIONS
FROM THE OUTPUT TERMINALS OF THE DESCENT ECA'S TO THE DFR

B. ASCENT--ABILITY TO USE AS A PONER PATH THE ELECTRICAL CONNECTIONS
FROM THE OUTPUT TERMINALS OF THE ASCENT ECA'S TO THE BAT FEED TIE
CIRCUIT BREAKERS

LOSS OF OVERCURRENT PROTECTION

A. DEFINITE LOSS IF:

1. BOTH CIRCUIT BREAKERS POWERING THE ECA'S FAIL OPEN (ALL
DESCENT OR ALL ASCENT BATTERIES, DEPENDENT ON WHICH PA!R OF
CIRCUIT BREAKERS FAILED).

2. FAILURE OF AN ASCENT BATTERY NORMAL FEED CONTACTOR

3. AN ASCENT BATTERY IS PLACED ON BACKUP FEED

4. BOTH LMP AND CDR.BUSES ARE FED SOLELY BY THE SAME FEEDER PAIR

B. PROBABLE LOSS IF:

T. UNABLE T0O MEASURE A BATTERV CURRENT BOTH ONBOARD AND ON
TELEMETRY.

2. UNABLE TO TAKE THE BATTERY OFFLINE
OPERATIONAL - INVERTER AND ASSOCIATED AC DISTRIBUTION
A. AC BUS VOLTAGE GREATER THAN 110.5 AND LESS THAN 120 VAC
B. AC BUS FREQUENCY GREATER THAN 390 AND LESS THAN 410 HZ.
C. ABILITY TO SUPPLY POWER TO AN AC BUS

ENVIRONMENTAL CONTROL

CABIN INTEGRITY--LM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CAN

BE MAINTAINED GREATER THAN OR EQUAL TO 4.6 PSIA WITH AN 02 FLOW RA'

LESS THAN 1.4 LBS/HR (ASSUMES TWO GOOD ASCENT TANKS). FOR DOCKED ACT IVITIES
THE FLOW RATE WILL BE RELAXED TO 6 LBS/HR.

SUIT LOOP INTEGRITY--TOTAL PGA/SUIT LOOP DECAY LESS THAN 1.0 PSI/MIN
(1.0 LBS/HR) DURING SUIT LOOP PRESSURE CHECK AND NO' VISIBLE TEARS IN THE PgA.

OPERATIONAL COOLANT LOOP

A. SUSTAINED GLYCOL TEMPERATURE LESS THAN 50° F EXCEPT DURING COOLANT LOOP
STARTUP AND DRYQUT

GLYCOL PUMP AP GREATER THAN 6 PSID (CIRCULATION) AND H20 FEED
CAPABILITY TO THE SUBLIMATOR(S}

GLYCOL COOLANT LEAK--OBSERVED FLUID IN CABIN CONFIRMED BY TASTE
OR PRESENCE OF GLYCOL LOW INDICATION AND BY STATIC PRESSURE DROP

OPERATIONAL DESCENT 0p TANKS--ABILITY TO TRANSFER Op FROM DESCENT TANKS
OPERATIONAL ASCENT 0 TANKS ‘

A. ABILITY TO TRANSFER Oz FROM AN ASCENT TANK

B. IF UNSTAGED WITH MSFN COVERAGE AND A DESCENT Op TANK GREATER

THAN 35 PERCENT, CONFIRMATION OF Op AVAILABILITY BY BALANCING
ONE TANK AGAINST THE OTHER

B

C. AVAILABILITY OF ONBOARD OR MSFN READOUTS IF STAGED OR IF
DESCENT Op LESS THAN 35 PERCENT

OPERATIONAL H»0 TANK (DESCENT OR ASCENT)

A. REMAINING TANK FEEDING AT NORMAL RATE IF ONE TANK MEASUREMENT
LOST OR STATIC

B. ABILITY TO SUPPLY Hp0 TO W/8 RESULTING IN MAINTAINING NORMAL
GLYCOL AND SUIT LOOP TEMPERATURES (CREW AND MSFN) AND NORMAL
HoO &P (MSFN ONLY)

GO/NO-GO CRITERIA

POMERED DESCENT
GO/NO-60 UNDOCK LUNAR w
TTEM T0 pOI 6+10 HI GATE STAY ACTIVE
PO T0 0 0 WITH EVA RNDZ
6+10 HI GATE ™
SEQUENTIAL AND PYROTECHNIC
aot — 1
1. OPERATIONAL PYRO BATTERIES
(s )
ARM SOTH
2. ARWDEARM (K1) CAPABILITY
DEARM - BOTH
3. STAGING RELAYS (K2-K6) NOT CLOSED @@ BOTH
ELECTRICAL POWER
1. COR AND LMP BUS @@ @-—— —-O 102
£nT . 1_ kb 14
2. DC FEEDERS (::) . = © @ = @
ASCENT —0TH —(5) 10F 2
13
3. CPERATIONAL DESCENT 2 oF 2 OF 5
BATTERLES ASCENT @ D— so'm——( 19 -« BOTH —18 )= 1 OF 2
s orepmiows @ TNVERTERS Q 10F 2
SYSTEM ~
AC BUSES @ BUS A OR B—]
ENVIRGNMENTAL CONTROL
T
1. SUIT/CABIN INTEGRITY f———(E)——surr a> cmn SUIT SULT 0
2. SUIT FANS 1 0F 2—(83 43 1 0F 2
3. 0, DEMAND REGULATORS l 10F2 10F 2
4. H,0 SEPARATORS 10F 2 1 0F 2
DESCENT 10F2 10F 2
5. OPERATIONAL
s
ASCENT 10F2 1 0F 2
PRIMARY
6. COOLANT LOOPS ‘ G
SECONDARY
7. Hy0 FEEDPATHS 10F 2 10F2
8, OPERATIONAL @ DESCENT 1 0F 2 10F 2
0 TANKS .
* ASCENT 1 0F 2 10F2 47
. NO FIRE, SMOKE, OR GLYCOL
IN SUIT OR CABIN

LEGEND. . NO REQUIREMENT

SPECIFIC RULES

IF N0-GO AT UNDOCKING

50 Mot npock

IF NO-GO UNDOCKED
N0-80 FOR CIRC

IF N0-GO AT CIRC OR PRE-PDI
N0-GO_FOR DI

IF ¥0-GO DURING POWERED DESCENT
ABORT/ABORY STAGE

IF NO-GO FOR LUNAR STAY

L/0 NEXT BEST OPPORTUNITY

IF NO-GO FOR LM ACTIVE RENDZ

CSM_ACTIVE RENDZ

DOCK ASAP FOR ALL NO-GO CONDITIONS EXCEPT:
PYRO
UNABLE TO DEARM SYSTEM*
STAGING RELAYS (K2 TO K6) FAILED CLOSED
ELECTRICAL
LOSS OF 1 ASCENT BATTERY (UNSTAGED)
LOSS OF AC POWER
ENVIRONMENTAL
LOSS OF DEMAND REGULATORS
LOSS OF PRIMARY COOLANT LOOP**
LOSS OF K0 TANKS**

*ALTERNATE MISSION NITHIN STAGED RNDZ CAPABILITY MAY BE PERFORME"

**RETURN TQ VICINITY OF

NOTE: T, NO STAY CONDITIONS
T, NO STAY CONDITIONS
NONE

LM TELMU MISSION RULES

E
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SEQUENTIAL AND PYROTECHNIC
LOSS OF A PYRO SYSTEM_(MANUAL_STAGING)
@ A. NO DETECTABLE PYRO SYSTEM FAILURES WILL BE CAUSE FOR EVA TERMINATION.
B

WITH THE IMPENDING LOSS OF A PYRO SYSTEM(S) DUE TO A DEGRADING PYRO
BATTERY OR BATTERIES, MANUAL STAGING USING BOTH SYSTEMS WILL BE
" PERFORMED PRIOR TO LOSS OF THE BATTERY OR BATTERIES.

C.- IF ONLY A SINGLE PYRO SYSTEM REMAINS, MANUAL STAGING WILL BE DELAYED
AS LONG AS POSSIBLE.
D. IF MANUAL STAGING ATTITUDE/DES GOX PRESSURE CONSTRAINTS CANNOT BE MET,
MANUAL STAGING WILL NOT BE PERFORMED. THE DES GOX HIGH PRESSURE LINE
WILL BE VENTED, IF NECESSARY, TO INSURE SAFE MANUAL STAGING.
@ A. UNDOCKED STAGING WITH ONE PYRO SYSTEM WILL 8E PERFORMED ONLY IF ,
ABSOLUTELY NECESSARY TO MAINTAIN CREW SAFETY.
B. CSM RESCUE MAY BE REQUIRED DUE.TO RCS REDLINES IF STAGING CANNOT BE
ACCOMPLISHED.
(3) 1055 OF A DC BUS RESULTS IN 10SS OF ONE PYRO SYSTEM.

o FOR LOSS OF A PYRO SYSTEM AFTER LOSS OF DPS-TO-ORBIT CAPABILITY DURING
POWERED DESCENT IT IS BETTER TO LAND. MANUALLY STAGE AND LIFTOFF NEXT
BEST OPPORTUNITY.

K1-Kk2 FAILED CLOSED
(5) A A FUNCTIONALLY CONFIRMED FAILED CLOSED K1 OR K2 RELAY IS CONSIDERED
UNSAFE FOR THE VIBRATION/SHOCK ENVIRONMENT ASSOCIATED WITH LUNAR
TOLCHDOWN. 'FOR UNSTAGED ORBITAL OPERATION, PLACE ONE ASCENT.
BATTERY ON THE BUS POMERING THE ACTIVE GUIDANCE SYSTEM. STAGE AS
REQUIRED IN ORBIT.

B. IF UNABLE TO VERIFY VIA ONBOARD INSY OR TM THAT A PYRD SYS IS DEARMED
(FAILED ARMED OR DEARMED INDICATION) THEN: (1) PRIOR YO SHE PRESS THE
DEARMED STATUS WILL BE VERIFIED ONLY THE FIRST TIME IT IS DEARMED.

(2) FOR SHE PRESS THE DEARMED STATUS WILL BE VERIFIED ONLY FOR AN
ARMED INDICATION, (3) AFTER TD THE DEARMED SYATUS WILL NOT BE.VERIFIED.

K2-K6 FAILURE
@ A. PRIOR TO PDI, A K2 T0 K6 FAILURE WELL BE CONFIRMED.
RESULT IN A PARTIAL OR COMPLETE STAGING SEQUENCE.
ALTERNATE MISSION MAY BE PERFORMED.
B. ACTER DI THE FALLURE CANOT BE CONFIRED.  THE LOGIC POVER © G5 WIST
REMAIN CLOSED DURING MAIN DESCENT PROPULSION BURNS TO MAINT.
REDUNDANT ENGINE "ON® CAPABILITY. PRIOR T0 ANY MASTER ARM. NOMEVER.
. THE CB MUST BE OPENED AS ARMING THE -SYSTEM MAY STAGE THE L.
PYR_BATTERY REOLINE
() 15 THE PYRO BATTERY READING JUST PRIOR T0 PDI INDICATES A DECREASE FROM

THE VOLTAGE LEVEL READ AT ACTIVATION, THEN PDI WILL BE DELAYED BY ONE
REV TO DETERMINE IF THE BATTERY IS CONTINUING T0 DEGRADE.
ALTERNATE MISSIONS
:

CONFIRMATION WILL
HOWEVER, A STAGED

FOR ORBITAL ALTERNATE MISSIONS, IF INCOMPLETE STAGING UCCURS, THE

MISSION MAY BE CONTINUED IF THE ASCENT AND DESCENT STAGES ARE RIGIDLY
ATTACHED. IF THE LM STAGES ARE NON-RIGIDLY ATTACHED, THE LM SHOULD GO
TO DRIFTING FLIGHT AND A CSM RESCUE INITIATED. CEVA WILL BE REQUIRED
IF UNABLE TO DOCK. )

B. THERE IS NO REQUIREMENT TO MAINTAIN A LM STAGING CAPABILITY FOR
ORBITAL ALTERNATE MISSIONS.

LANDING GEAR
IF _UNABLE TO DEPLOY ONE OR MORE LANDING GEAR, A LANDING WILL NOT BE
ATTEl DESCENT ENGINE BURNS WILL BE CONTINUED SINCE CONTROL PROBLEMS
BURN

MPTED,
ARE NOT EXPECTED TO EXIST AND DAMAGE TO THE LANDING GEAR FROM THE
WILL NOT AFFECT ALTERNATE MISSIONS.

. RESERVED

ELECTRICAL POWER

BUSES

® A. LOSS OF EITHER DC BUS DURING DESCENT ENGINE BURNS RESULTS IN THROTTLING
TO 100 PERCENT. IF ON INV 2, LOSS OF THE LMP BUS CAUSES THE ENGINE TO

SHUT DOWN UNLESS ENG SYART P8I HAS BEEN PUSHED.

B. IF A DC BUS IS DETERMINED TO ‘BE CRITICAL (LOSS OF THE BUS RESL!.TS INA
BACKUP FEED PM RMAI
FEED OFF) FOR ASCENT AND DESCENT IF TIME PERMITS. d (NO t

[FEEDERS

®
®

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

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

GENERAL NOTES

'ELECTRICAL POWER {CONT)

®
|

FOR AN OPEN DESCENT FEEDER OR FOR THE LOSS OF THREE DESCENT BATTERIES O
THE SAME BUS, THE CROSSTIE BAL LOAD CIRCUIT BREAKERS WILL BE CLOSED ON
THE LUNAR SURFACE AND THE MISSION CONTINUED WITHIN THE CONSUMABLES BUDGET.

FOR A SHORTED ASCENT FEEDER ON THE LUNAR SURFACE, THE ASCENT BATTERIES WILL
NOT BE CONHECTED UNTIL THE NOMINAL TIME TO MEED PRECONDITIONING REQUIREMENTS.

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 LOSS OF ALL REMAINING DESCENT ELECTRICAL ENERGY FOR
CONSUMABLE CONSIDERATIONS. THE DESCENT BATTERIES THAT STILL HAVE AN
OPERABLE FEED PATH WILL BE USED ONLY IF NECESSARY TO MAINTAIN CREW SAFETY.

! BATTERIES

|

AC_POWER

D,
@)

®

IF THE ASCENT BATTERY OCY AT HOUSEKEEPING IS 37.2°0R 37.0 VOC AND AT
ACTIVATION IS 36.5 THROUGH 35.3 VDC, THEN STOP ACTIVATION PROCEDURES AND
G0 INTO A HOLD STATUS CONSERVING LM CONSUMABLES UNTIL THE ASCENT BATTERY
STATUS CAN BE DETERMINED.

ASCENT BATTERY CONFIRMED LOST (ORBIT OR SURFACE-UNSTAGED). WHEN REMAINING
ASCENT BATTERY REQUIRED:

1. GOOD BATTERY NORMAL AND BACKUP FEED PATHS
2. BUS CROSSTIE (100A) CB CLOSED

3. DESCENT BATTERIES OFF AT 5 SECOND INTERVALS
4. DES ECA CB'S (2) OPEN

5. ABORT STAGE-PUSH

ASCENT BATTERY CONFIRMED LOST BY REVERSE CURRENT DURING POWERED DESCENT
(REVERSE CURRENT ONLY ACCEPTABLE LOSS OF BATTERY CRITERIA).

PDI_70 HI GATE HI_GATE TO TOUCHDOWN

1. PANEL 11 DES ECA (B-OPEN 1. PANEL 11 DES ECA CB-OPEN
IF STAGING REQUIRED: 2. BUS CROSSTIE (100A) C®-CLOSED
2. BUS CROSSTIE (100A) CB-CLOSED IF ABORT REQUIRED:
3. DESCENT BATS OFF AT 5 SEC
INTERVALS 3. PANEL 16 DES ECA CB-OPEN
4. PANEL 16 DES ECA (B-OPEN 4. IF TIME PERMITS, GOOD ASCENT BAT
§. GOOD ASCENT BATTERY BACKUP BACKUP FEED-ON
FEED-ON S. IF TIME PERMITS, DESCENT BATS OFF
6. ABORT STAGE-PUSH © AT 5 SEC INTERVALS

6. ABORT STAGE-PUSH

BATTERY MANAGEMENT WILL BE PERFORMED ONLY DURING LUNAR STAY PERIODS.
DESCENT BATTERY STATE OF CHARGE WILL BE KEPT AS EQUAL AS PRACTICAL.

THE

A BATTERY WILL NOT BE PUT ONLINE IF ITS OCV IS LESS THAN BUS VOLTAGE.
THE ASCENT BATTERIES WILL BE PRECONDITIONED FOR:

A. ABORT STAGING WITH TWO ASCENT BATTERIES/SPLIT 8US OPERATION - BY
REMOVING A MINIMUM OF 2.5 AMP HOURS FROM THE BATTERY ON THE LMP BUS
(NEWLLV BATTERY 5) AND A MINIMUM OF 5 AMP HOURS FROM THE BATTERY ON

CDR BUS (NORMALLY BATTERY 6) IMMEDIATELY PRIOR TO PDI. WITH THE
10S5 OF A CELL, THE AFFECTED BAT WILL BE PRECONDITIONED BY REMOVING A
TOTAL OF 10 AMP HOURS.

B. LUNAR L/0 OR STAGING DURING COASTING FLIGHT WITH TWO ASCERT
BATTERIES/SPLIT BUS OPERATION - BY REMOVING A MINIMUM OF 2.5 AMP HOURS
FROM EACH ASCENT BATTERY IMMEDIATELY PRIOR TG DISCONNECTING THE LAST
DESCENT BATTERY FROM EACH 8US.

€. LUNAR L/0 OR STAGING DURING COASTING FLIGHT WITH ONE ASCENT BATTERY/TWQ
BUS OPERATION--BY REMOYING A MINIMUM OF 5 AMP HOURS FROM THE REMAINING
ASCENT BATTERY IMMEDIATELY PRIOR TO DISCONNECTING THE LAST DFSCENT
BATTERY. FROM THE BUSES.

IF ON INV 2 OR AC BUS A IS LOST, PUSH ENGINE START PBI FOR ALL DPS BURNS.
THE INVERTERS WILL BE SWITCHED FOR A VOLTAGE LESS THAN OR EQUAL TO 112 VAC
OR A FREQUENCY GREATER THAN OR EQUAL TO 402 OR LESS THAN OR EQUAL TO 398 Hz
TO TURN OFF THE INVERTER CAUTION LIGHT.

AC BUS A IS REQUIRED IF THE RR IS REQUIRED.

GENERAL

ELECTRICAL POMER WILL NEVER BE INTENTIONALLY APPLIED 7O 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.

THE BAL LOAD CROSSTIES (30 A) WILL BE OPEN FOR MAIN PROPULSION BURNS ,
STAGING, AND WHENEVER AGS IS IN 'mE 0 ERATE MODE WITH BOTH " CIRCUI
BREAKERS CLOSED. BOTH BUS S {100 A) WILL NOMINALLY NEVER BE CLOSEB
EXCEPT DURING DESCENT BATTERY LOH 'I'AP TO HIGH TAP SWITCHOVER.

REY

28

THE MISSION WILL BE CONTINUED AFTER LIFTQFF WITH THE LOSS OF OVERCURRENT
PROTECTION. IF THIS PROTECTION IS LOST PRIOR TO LIFTOFF, A HOLD WILL BE
CALLED.

A. IF OVERCURRENT PROTECTION IS LOST ON AN INDIVIDUAL DESCENT BATTERY, THE

BATTERY WILL BE LEFT ON LINE EXCEPT FOR EVA IF POSSIBLE.
B. TO MONITOR CURRENT AND OBTAIN A CONSUMABLES TREND IF ALL DESCENT

OVERCURRENT PROTECTION IS LOST, BOTH ASCENT BATTERIES WILL BE PARALLELED

WITH THE DESCENT BATTERIES PERIODICALLY DURING ACTIVATION.

TURNED ON ALONE FOR PERIODIC CURRENT MONITORING. FOR AN EVA, THE CDR

AND LMP BUSES WILL BE SPLIT (THE CROSSTIE CIRCUIT BREAKERS ON PANEL 16

OPENED)

€. IF ONE OR BOTH ASCENT BATTERY NORMAL FEED CONTACTORS FAIL OPEN, THE
SPACECRAFT WILL BE CONFIGURED WHEN ASCENT STAGE ONLY OPERATIONS ARE
REQUIRED, USING THE BACKUP FEEDS ON BOTH ASCENT BATTERIES ITH THE
CROSSTIES LEFT OPEN.

ANY REQUIREMENT FOR A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE FOR
TERMINATION OF AN EVA. ADDITIONALLY A CREWMAN WILL BE REQUIRED TOQ RETURN

FROM AN EVA TO CORRECT A DESCENT BATTERY MALFUNCTION REQUIRING THE BATTERY

T0 BE TAKEN OFFLINE.

WHEN AGS. IS IN THE OPERATE MODE MOMENTARILY CLOSE THE AEA C/B ON THE CDR
BUS WHEN POWERING UP INV 2.

DURING LUNAR
SURFACE OPERATIONS WITH THE COMPUTERS OFF, THE ASCENT BATTERIES WILL BE

FOR ANY MISSION PLANNING CASE (NOMINAL, ALTERNATE, CONTINGENCY, EMERGENCY, ETC.)
AND THE E

THE DESCENT BATS WILL BE CONSIDERED TO HAVE A MAXIMUM OF 415 M4

COOLING VLV WILL NOT BE USED UNLESS THE DES BATS MUST BE RUN BEYOND 415 AH.

iF, AND ONLY IF, THE DES BATS MUST BE RUN BEYOND 415 ‘AH, THE VLV WILL BE

CLOSED BASED ON DES BAT CAPABILITIES DETERMINED BY THE MISSION SIM ATP WITHOUT

COOLING AND A MAXIMUM INTERNAL BATTERY TEMP OF 130° F.

32~40 RESERVED

ENVIRONMENTAL

SUIT/CABIN INTEGRITY

41

PRESSURE. A MISSION PHASE WILL NOT INITIATED IF THIS CONDITIOH CAN BE
ANTICIPATED.
SUIT FAN
42 RETAIN PLSS'S, IF POSSIBLE WHEN BOTH SULT FANS ARE LOST, AND DO NOT DEPRESS
CABIN OR STAGE WHILE UNDOCKED.
<43 FOR LOSS OF BOTH SUIT FANS PLACE DEMAND REG B TO "DIRECT 0p" IMMEDIATELY OR

CREW WILL GO TO EGRESS MODE IF INSUFFICIENT Op IS AVAILABLE TO MAINTAIN CABIN

REMOVE HELMETS. (HELMETS MUST BE REMQVED FOR STAGING.)

0, REGULATORS

44 DO NOT DEPRESS CABIN WITH LOSS OF BOTH OMD REGS.
TANKS

45  IF EITHER ASCENT Op TANK IS LESS THAN OR EQUAL TC 90 PERCENT, IT WILL BE
REPLENISHED FROM THE DESCENT 02 WHEN THE DESCENT TANK QUANTITY IS GREATER
THAN OR EQUAL TO 35 PERCENT AND AS CLOSE TO STAGING AS POSSIBLE.

46  OESCENT OXYGEN TANK 2 WILL BE VENTED, IF NECESSARY, TO PROVIDE AN ACCEPTABLE
LANDING ATTITUDE FOR AN INADVERTENT STAGING. IF INADVERTENT STAGING IS
UNACCEPTABLE, LIFTOFF AT NEXT BEST OPPORTUNITY.

COOLANT_LOOPS

47 CREW MAY ELECT TO REMOVE PGA'S FOR COOLING FOR LOSS OF BOTH COOLANT LOOPS

OR LOSS OF BOTH ASCENT WATER TANKS.
CONTAMINATION

48  FOR CONTAMINATION IN THE CABIN OR SUIT LOOP (GLYCOL, FIRE, SMOKE, ETC.) THE

CREW MAY ELECT TO DECOMPRESS THE CABIN OR PURGE THE SUIT LOOP.
GENERAL

49 OXYGEN PURGE SYSTEM AND PLSS CONSUMABLES WILL BE RESERVED FOR POSSIBLE CEVA
AND WILL NOT BE CONSIDERED FOR LM GO/NO-GO‘'s OR REDLINES.

50  ANY REQUIREMENT FOR A NEXT BEST OPPORTUNITY LIFTOFF WILL BE CAUSE FOR

TERMINATION OF EVA. ADDITIONALLY, A CREWMAN WILL BE REQUIRED TO RETURN
FROM AN EVA TO CORRECT A FAILED OPEN DEMAND REGULATOR.

61-60 RESERVED
MISCELLANEOUS

61

WHERE ADVANTAGEQUS, THE DESCENT STAGE WILL BE RETAINED ALAP,
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| DEFINITIONS ce GO/NO-GO CRITERIA 1 , MANAGEMENT RULES
[REV i 7 [REV. : REV v »
GUIDANCE AND CONTROL DOCK POMERED DESCENT GUIDANCE AND CONTROL
: o LUNAR LM
1. 3-AUIS ATTITUOE CONTROL--THE ABILITY TO CHANGE THE EXISTING VEHICLE Go/o-60 v T PI 6410 HL GATE STAY ACTEVE 1
TUDE PLUS AND' MINUS ABOUT EACH AXIS. TO HAVE THIS CAPABILITY . W/EVA RNDZ
RURNSRLIA RS | | o | whe | B ’ b g e e 6 0 1
2. REDUNDANT 3-AXIS ATTITUDE CONTROL--TWO AUTONOMOUS 3-AXIS ATTITUDE BNC : ‘ GUIDANCE CONCURRENCE. NO UPDATES WILL BE MADE FOR GYRO DRIFTS
CONTROL SYSTENS [ADEPENDENT OF SECONDARY COILS, LE., N0 SINGLE T T LESS THAN 0.075 UEG/HR (5 MERU).
ILURE WILL CAUSE LOSS OF BOTH AUTONOHOUS SYSTEMS. » 1. . GUIDANCE G : ) i
_ STEERING CPERATIONAL AES ) PGAS OR ABS————>1 : B. THE PGNS WILL BE CONSIDERED HO GO WITH A GYRO DRIFT GREATER THAN
3. GUIDANCE STEERING-~ABILITY TO CALCULATE AND STEER THE LM ALONG THE ° AL OR EQUAL TO +1.5 DEG/HR (100 MERU). THE MAXIMUM ALLOWABLE VALUE
DESIRED THRUST VECTOR DURING A POWERED MANEUVER. THIS CAPABILITY PGS RATE CHD o WITHIN THE LGC IS +1.93 DEG/HR (128 MERU).
REQUIRES A OPERATIONAL PGHS OR AGS INCLUDING A 3-AXIS ATTITUDE 2. 3-AXIS OR PENS AUTO S0TH OR ———» A BE ACCOMPLISHED AS FOLLOWS:
CONTROL SYSTEM. AT CONT 8 X C. PIPA BIAS UPDATES WILL HED AS FOLLOWS:
4. OPERATIONAL PGNS--A PGHS WITHOUT AN LGC, ISS, DSKY OR CES FAILURE(S) v pes rate o (4) 1. NO BIAS UPDATES WILL BE ACCOMPLISHED PRIOR TO 30 MINUTES OF
PREVENTING PGNS 3-AXIS ATTITUDE CONTROL. ) . 3. 3:AXIS TRAXS (5 3 aas  (17) =® 1 AXIS —»] IMU OPERATION.
5. OPERATIONAL AGS-AN AGS WITHOUT AN AEA, ASA, DEDA OR CES FAILURE(S) 4, FDAI-ATT/RATES/ERR CREW OPTION i 2 T INTIA mssqugﬁ}g;é;gécl«orsﬁgsEgggwﬁgngénﬁIﬁLsg}EY
PREVENTING -AXIS ATTITUDE CONTRO _ +0. .
R6S 3-AMIS CONTROL- 5. T/D 40 SEC OF 57 PERCENT GTC 1 BE PERFORMED IF THE A BIAS IS GREATER THAN 0.1 CM/SEC/SEC.
6. 3-AXIS TRANSLATION:--ONE TTCA AND AN OPERATIONAL PGNS OR MANUAL (AGS PR yrrre——s [
HODE) TRANSLATION CAPABILITY. : - /CSH OP- D. IF LOSS OF IMU COOLING OCCURS, TURN-ON/OPERATION TIMES WILL BE
' . 7. RR T DETERMINED BY REAL-TIME FLIGHT PLANNING REQUIREMENTS.
DPS_PROPULSION : 8. - AOT 2. RENDEZVOUS RADAR
1. OPERATIONAL DPS 9. IR THE RR AUTENNA WILL BE POSITIONED AFTER LUNAR T/D TO PRECLUDE
: S - REPOSITIONING DUE TO ANTENNA HEATING ON THE LUNAR SURFACE.
PRIOR TO PUI IGNITION . ‘ : 10, vps Ao of (5) ANOLKG RADA
A. FUEL AND/OR OXID ENGINE INLET PRESSURE GREATER THAN 30 PSIA. 1. ket s v (6) 3. LAVDIKS RADRR
12. PSR GDA TRIM { 7) NO IMPINGLMENT COHSTRAINTS A. THE LR SHOULD NOT NORWMALLY BE OPERATED AT AN ARTENNA TEMP LESS
B, FUEL AND OXID BULK TEMPERATURES GREATER THAN 50° F AND LESS : AN : THAN +50° F; HOWEVER, THE LUNAR LANDING MISSION WILL BE
THAN 90° F. . 30wt (8) (1 TTCA) ATTEMPTED IF THE ANTENNA TEMP IS ABOVE THE CRITICAL LIMIT OF
10F 2 ~15° F (HARDWARE DAMAGE).
. i o F. 14, AUTO THTL
€. o TEMP BETWEEN FUEL AND OXID LESS THAK 10 B. LR ACTIVATION WILL S DELAYED SO THAT THE PREDICTED LR TEMP
D. a PRESSURE (FUEL HIGH) LESS THAN 50 PSID. DPS WILL BE NO GREATER THAN 145° F AT HI-GATE.
E. PROPELLANT AND SUPERCRITICAL HELIUM ADEQUATE TO COMPLETE MISSION. 1. OPERATIONAL DPS : —{() : 4. AGS
2. ADEQUATE PROP ! .
@ A. THE AGS IS DECLARED NO GO DURING A GYRO AND ACCELEROMETER
AFTER PDI IGNITION - - 3. FTP BLOWNDOWH CAPABILITY (i1)——34% PQes————>| CALIBRATION IF THE GYRO DRIFT CHANGE [S GREATER THAN 2.00 DEG/HR
AMTER POL TSI v 3 AND IF THE ACCELEROMETER BIAS CHANGE 1S GREATER THAN 0.039 FT/SEC/SEC
A, FUEL AND/OR OKID ENGINE HILET PRESSURES GREATER THA 150 PSIA FROM THE VALUE AT THE START OF THE CALIBRATION.
ULLAGE PRESSURES GREATER THAH 160 PSIA). .
tu . 1160 PSIA) : Aes B.  IF LOSS OF ASA COOLING OCCURS, TURN ON/OPERATION TIMES WILL BE -
B. THROAT AREA THCREASE LESS THAN 52 PERCENT. 1. OPERATIONAL APS DETERMINED BY REAL-TIME FLIGHT PLANNING REQUIREMENTS.
C. ADEQUATE PROPELLANT AND SUPERCRITICAL HELIUM TO COMPLETE MISSION. 2. HO PROP LEAKS 5. CES
2. OPS INSERTION CAPABILITY--THE ABILITY TO OBTAIN A SAF 3. NO HE LEAKS/REDUNDANT PRESS PATH LOSS OF TUVERTER OHE/AC BUS A REQUIRES A MAUAL EXGINE ON SIGNAL T0
ONLY THE DPS. € INSERTION USING o ! MAINTAIN DPS ENGINE ELECTRICAL ON' REDUNDANCY
w05 PROPULSTON 1. OPERATIONAL RCS A AND B AORB . 0PS PROPULSION
e ) > = 1. FROM A SAFETY STANDPOINT, SUPERCRITICAL HELIUM BURST DISC RUPTURE
OPERATIONAL APS 2 Ros Lews  (14) 0 LEAKS G AR DURING MANNED OPERATION IS AN ALLOWABLE EVENT.
— 3. NO IMPINGEMENT LINMITS EXCEEDED (16 '
1. PREPRESSURIZATION ’ AeE O] . 2. IF POWERED DESCENT IS ABORTED DURING DPS INSERTION CAPABILITY OR
i GENERAL NOTES teceno QRN o RequiRedENT IF A DOCKED DPS CONTINGENCY IS REQUIRED AND PQGS LESS THAN 86 PER-
A. & PRESSURE BETWEEN APS FUEL AND OXID ENGINE INLET PRESSURES : ' N o D hcL I e G2 o CoRLELTIN
LESS THAN 90 PSID. LOSS OF AGS euwAgcs STEERING IS ACCEPTABLE PROVIDED @ ABORT, THEN ABORT STAGE AT DPS DEPLETION If: " heAy EXCHANGE&IIOFRE(E’Z%NG i
RONT 3-AXIS ATT CONT EXISTS .
° . . .
B o TEMP BETWEEN APS FUEL AND OXID LESS THAN 10° F. ' PEHS OR AGS GUIDWACE STEERING 15 ACCEPTABLE A LOK LEVEL CONFIRHS INSUFFICIENT PROPELLANT TO LAND 3. THE DPS PRESSURIZATION SYSTEM MAY BE OPENED TO A START TANK LEAK.
C. APS FUEL AND/OR OXID TEMP GREATER THAN 50° F AND LESS %3331320 RENT 3-AXIS CONT BisTs. B. & BETWEEN FUEL AND OXIDIZER QUANTITY IS GREATER THAN 10 PER- B IF DORE, THE PRIMARY HELIUM REG SOV SHOULD BE CLOSED AFTER EACH
N THAN 90° F. - : : BURN AND REOPENED PRIOR TO.ANY SUBSEQUENT BURN.
9. APS FUEL OR OXID INLET PRESSURE GREATER THAN 62 PSIA AND (3) FOR SINGLE CONTROL MODE, LANDING IS CREM OPTION C. PaGs READING 2 PERCENT AND NO VALID TIME ESTIMATE FRON LOW ' 4. THE START TANK SQUIBS WILL NOT BE BLOWN IF A LEAK EXISTS IN THE
LESS THAN 220 PSIA - -~ YANK PRIOR TO PRESSURIZATION UNLESS THE FUEL OR OXIDIZER ENGINE
. (4) s RATE CHD WAY CONSIST OF 2 AXIS RATE CHD AND ONE LEVEL T PRESSURCE SAE LESS THAN 50 PSIA
DIRECT, I.E. ONE RATE GYRO FAILED -
E. REWADANT PRESSURIZATION PATHS AND NO HELIZM TANK/LINE ' D. DPS PROPELLANT MARGIN PREMICTED LESS THAN MINUS 0.2 PERCENT 5. 91 SEC AFTER LOW LEVEL THE CREW WILL EVALUATE WHETHER TO LAND
LEAKS. @ NO AUTO ULLAGE PLUS NO AUTO START--PDI NO GO AFTER ENTRY INTO P64 (CONFIRMED BY OTHER CUES) o Ry o0 AL WHEN b SEC AT FTAOR 20 SEC AT 27.5%
2. POST-PRESSURIZATION (6) MANUAL TS WANDATORY PLUS EITHER PGNS AUTO OR AGS AUTO @ APS HELIUM SOURCE LEAK AFTER PRESSURIZATION REQUIRES IMMEDIATE AP PROP['}E'S‘{‘;;“"G’
L APS_PROPULSION.
Ao RauAL o N5 pSrp > CXID INLET PRESSURES LESS (7) DA MILL BE COMMANDED OFF--ABORT STAGE IF IMPINGEMENT 1F MANIFOLD PRESSURE LESS THAN 100 PSIA, AND LEAK UPSTREAM OF MAIN 1.’ ASCENT FEED WILL HOT BE UTILIZED IF AN APS HELIUM/PROPELLANT
’ LIMITS VIOLATED SOV, CROSSFEED FROM GOOD SYSTEM LEAK OR VALID APS LO-LEVEL EXISTS DURING ANY PHASE OF THE
B R AR O carER TN 30t THAN 05 PSIA. WORK-AROUND PROCEDURE EXISTS FOR MAXIMUM THRUST @ CONTINGE MISSION ONLY IF RCS BLONDOWN CAPABILITY EXISTS TO MEET o MISSION.
(ULLAGE PRE : (5) st ops suRs CONSUMABLE REDLINES | 2. OPTIMIZATION OF APS HELIUM (ISOLATION OF LEAKING SOURCE, BLOW
C. ADEQUATE PROPELLANT AND SOURCE PRESSURE TO COMPLETE MISSION. v (15) ABORT STAGE AS SOON AS POSSIBLE ‘ . _ DOWN, ETC.) SHOULD BE ACCOMPLISHED IF POSSIBLE FOR HELIUM LEAKS.
I (19 Ascenn NexT sesT oPPoRTUAATY (17) CONTINUE MISSION AFTER CIRC . ONE HELIUM BOTTLE IS CONSIDERED SUFFICIENT TO SUPPLY APS o FOR
REACTION CONTROL (11) ABORT STAGE PRIOR TO INLET PRESSURES REACHING 150 PSIA ; . NON-LANDING ALTERNATE MISSIONS.
OPERATIONAL RCS LOSS OF SOME TRANSLATIONAL CAPABILITY REQUIRES HYBRID LM/CSM 4. WITH AN APS PROPELLANT VALVE MISMATCH INDICATION DURING A BURN,
= . , MANEUVERS DURING DOCKING PHASE FUTURE APS BURNS ARE POSSIBLE ONLY IF THE MISMATCH IS NOT PRESENT
A.. L RCS CONTAINING 8 OPERATIGNAL THRUSTERS SUPPLIED BY 178 : FOLLOWING THE BURN.
OWN PRESSURIZATION AND PROPELLANT FEED SYSTEM INDEPENDEN
ASCENT FEED AND CROSSFEED. : REACTION CONTROL
B. FUEL AND/OR OXID MANIFOLD PRESSURES GREATER THAN OR EQUAL TO Rote SPECIFIC RULES ‘ 1. ASCENT FEED WILL NOT BE UTILIZED IF AN'RCS PROPELLANT LEAK
100 PSIA. : 1 T, {0 STAY CORDITIONS: j{ I no-co AT uncockrs IF NO-GO AT CIRC OR PRE-PDI IF NO-GO LUNAR STAY : EXISTS DOWNSTREAM OF THE MAIN SOV'S.
C. FUEL TEMP GREATER THAN OR EQUAL TO 40° F AND LESS THAN APS PROP LEAK ;‘ DO NOT UNDOCK NO G0 FOR PDI/DOCK L/0_HEXT BEST OPPORTUNITY
* QR EQUAL TO 100° F. . ; |
D. QUAD TEMPS GREATER THAN 119° F. RCS PROP LEAK (BATH SYS) ¥ IF NO-GO UNDOCKED IF. NO-60 DURING POWERED DESCENT IF NO-GO RENOEZVOUS
— : : — 2 T, NO STAY CONDITIONS: ;
2 ; NO GO FOR CIRC/DUCK ABORT CSM ACTIVE RENDEZVOUS‘
APS PROP LEAK | ABORT STAGE AT _LOSS OF \
! 2 (01 AE—
RCS LEAK (BOTH SYS) i A ! 3-28




EVA MISSION RULES :
9/1/72 GO/NO-GO CRITERIA/SPECIFIC RULES

3-29

REV REV] [REV] [REV]
LUNAR SURFACE EVA 1 LUNAR SURFACE EVA (CONTINUED) LUNAR SURFACE EVA : LUNAR_SURFACE EVA
1. EMU PRESSURE INTEGRITY : 9. OPERATIONAL PGA j 1. THE BSLSS WILL BE CARRIED ON ALL TWO-MAN EVA TRAVERSES.
A. ABLE TO PASS ENMU PRESSURE INTEGRITY CHECK (HIGH 0p FLOW _ MUST PASS EMU INTEGRITY CHECK AND HAVE ALL CONNECTORS LOCKED AND ALL - _ IF ITS USE IS REQUIRED, THE TETHER WILL BE ATTACHED FOR ALL OPERATIONS
FLAG CLEARS AFTER INITIAL PRESSURIZATION). RESTRAINTS CABLES EXCEPT GLOVE OR NECK CABLES INTACT. NOTE ONLY A GO/NO-GO ITEM 1F NO-GO EXCEPT GETTING ON AND OFF THE LRV AND INGRESSING LM. FOR THESE
SINGLE LOCKING MECHANISM IS REQUIRED FOR EACH CONNECTOR. TERMINATE EVA " ACTIONS, THE BSLSS WILL BE DISCONMECTED FROM THE CREWMAN WITH THE
B. PROPER PRESSURE REGULATION [LOST IF REGULATED PRESSURE LESS ERUINATE EVA | remvinvate eva notes FAILED PLSS.
THAN 3.75 PSID (TM) AND DECREASING ON LUNAR SURFACE]. 10. TERMINATE EVA--THE CREW WILL BE ALLOWED SUFFICIENT TIME TO CLOSE OUT MMEDIATELY NG
THE ACTIVITY IN WHICH THEY ARE ENGAGED (5 TO 10 MINUTES) AND WILL PER VENTILATION ” o) 2. INTERMITTENT OPS PURGING FOR DECONTAMINATION OR ADDITIONAL COOLIN
2. OPERATIONAL PRIMARY OXYGEN SUBSYSTEM (POS) THEN RETURN TO THE LM AND EXPEDITIOUSLY COMPLETE CLOSEQUT ACTIVITIES PR REQUIRES THE PRIMARY 0O SHUTOFF VALVE BE TURNED OFF FOLLOWING OPS
AS REQUIRED. - ACTIVATION, BUT PRIOR TO PURGING. THE PURGE VALVE SHOULD BE CLOSED
(INDICATOR). 11. TERMINATE EVA IMMEDIATELY--THE CREW WILL CEASE THEIR SURFACE ACTIVITIES OF THE OPS.
A E LM, INGRESS, AND REPRESSURIZE.
B. ABLE TO SUPPLY OXYGEN TO OXYGEN VENTILATION LOOP. ND IMMEDIATELY RETURN TO TH INGRESS = 4 CONTAMINATION CONTROL X @ 3. CREWMAN MAY ATTEMPT A WET SUBLIMATOR RESTART IF BREAKTHROUGH OCCURS.
12. CRITICAL INSTRUMENTATION )
C. PROPER PLSS PRESSURE REGULATION [NOT LESS THAN 3.75 PSID (TM) AND EMU PRESS INTEGRITY @ 4.  VACUUM TRANSFERS WILL BE USED ONLY IN SUPPORT OF:
DECR ) ) M M FM/FM
DECREASING OR GREATER THAN 4.05 PSTD (TM) AND INCREASING] EAS DESCRIPTION PAM FM/ ONBOARD o PRESS <34 PSID - ‘ A ' CONTINGENCY INTRAVEHICULAR TRANSFERS OR CONTINGENCY
3. OPERATIONAL PLSS POWER SUPPLY PGA PRESS GAGE CUFF GAGE _ EXTRAVEHICULAR ACTIVITIES
PGA PRESS GT8168P/GT8268P 10F 3 !
A. PLSS BATTERY VOLTAGE GREATER THAN OR EQUAL TO 16.0 VDC AND STABLE LOW PGA PRESS TONE TONE M B. 3.4 <PRESS <3.5 PSID ‘ X o B. A LM CABIN REPRESS FAILURE .
oL \ LOW VENT FLOW TON TONE 10F 2 THERMAL CONTROL ; X 5. AN EMU/LM ECS HYBRID LIFE SUPPORT AND COMM CONFIGURATION IS
B SS BATTERY CURRENT DRAIN GREATER THAN 2.0 AMPS Pfﬁs BAT CUQREN$ £ 6T8140C/GT8240C 0 } " ? @ ACCEPTABLE IF WITHIN SYSTEMS CAPABILITIES AND IF REQUIRED TO
4. PLSS & BSLSS THERMAL CONTROL CAPABILITY PRINARY 0, SUPPLY | X 010 PRECLUDE TIMELINE IMPACT.
' : 6. BOTH PLSS'S AND OPS'S WILL BE RETAINED UNTIL TWO LIFE SUPPORT
LIQUID COOLED GARMENT/LIQUID TRANSPORT LOOP CIRCULATION. S CRITICAL INSTRUMENTATION ‘ X UNITS (2 OPS, 2 PLSS, OR 1 PLSS + 1 OPS) HAVE BEEN VERIFIED TO
5.  PLSS THERMAL CONTROL CAPABILITY - : = HAVE SUFFICIENT CONSUMABLES TO SUPPORT CONTINGENCY EXTRAVEHICULAR
1. CMP EMU PRESSURE INTEGRITY OPERATIONAL OPS : X ACTIVITIES.
A. LCG Hp0 INLET TEMPERATURE AND SUBLIMATOR 02 OUTLET TEMPERATURE ;
LESS THAN 50° F AND LCG H20 AT GREATER THAN 5° F WITH DIVERTER A. ABLE TO MEET MAX 0.8 PSID/MIN DECAY CRITERIA DURING EMU PRESSURE ; 7. THE LM WILL NOT BE PRESSURIZED WITH A CREWMAN ON THE LUNAR SURFACE.
VALVE IN MAX POSITION INTEGRITY CHECK OPERATIONAL PGA X
: : , 8. FOR THE 2 MAN EVA, THE CDR WILL ALWAYS EGRESS FIRST AND INGRESS
B. FEEDWATER RESERVOIR INTEGRITY AND THE ABILITY TO SUPPLY H20 TO B. CMP EMU REGULATED PRESSURE NOT LESS THAN 3.70 PSID (CREWMAN) AND NOTES: 3 %ﬁi¥ ggéEggRTﬁg EBRTEQSLéﬂ%Tg?Eg$ ﬁ35?$§0§”§ﬁSgLDTﬁéﬁEﬁ£Légﬁ“S”RE
SUBLIMATOR. ggg¥535én§ gﬁA?REATER THAN 4.0 PSID (CREWMAN) AND INCREASING () ACTIVATE OPS: OPEN PGA PURGE VLV =- LOW FLOW. REQUIRED WATHOUT AN GEPORTUNITY TO DOFF THE EMU'S.
6. VENTILATION CAPABILITY--OPERATIONAL FAN (BAT CURRENT GREATER THAN (?)  ACTIVATE BSLSS AND/OR OPS PURGE AS REQUIRED.
2.0 AMPS) 2.  ADEQUATE 0, FLOW FROM SCU
. ()  ACTIVATE 0PS
7.  CONTAMINATION CONTROL CAPABILITY CMP EMU 0p FLOW INTO SUIT GREATER THAN 6.0 LBS/HR (60 TO 65 PSI
UMBILICAL PRESS) (®) IF EMU REG PRESS GREATER THAN 4.05 PSID, CLOSE POS SHUTOFF VLV
A. VENTILATION CAPABILITY : AFTER ACTUATING OPS.
v 3. TERMINATE CMP EVA--THE CREWMAN WILL CEASE PLANNED EVA ACTIVITIES, _
B. PLSS C0O2 PARTIAL PRESSURE LESS THAN 15.0 MM OF HG TRANSFER TO THE CM, INGRESS AND REPRESSURIZE. (
' |
C. INSUFFICIENT CONTAMINATION (LIOH AND BY-PRODUCTS) IN THE 4.  CRITICAL INSTRUMENTATION
VENTILATION LOOP TO RESULT IN CREWMAN DISCOMFORT » CMP EVA |
PGA PRESS GAGE CUFF GAGE 10F 2 g
8.  OPERATIONAL OXYGEN PURGE SYSTEM (OPS) LOW PRESS WARNING SWITCH ONBOARD (CMP ONLY) M
GO/NO-GO ITEM IF NO-GO
A. 15 MINUTES HI PURGE CAPABILITY AT THE END OF A PLANNED EVA. LOW FLOW WARNING SWITCH ONBOARD (CMP ONLY) 1 0F 2
‘ ' CM PRESS GAGE ONBOARD M TERMINATE| EVA
OPS RESIDUALS ARE: : . ACTIVATE DPS TERMINATE EVA
AS REQUIRED
1. GREATER THAN 240 PSIA AT HIGH PURGE
2. GREATER THAN 90 PSIA AT LOW PURGE EMU PRESSURE INTEGRITY X
3. GREATER THAN 100 PSIA AT MAKEUP
B. OPS Op REGULATED PRESSURE GREATER THAN 3.4 AND LESS THAN 4.0 PSID, _ ADEQUATE 0, FLOW (FROM SCU) X
OR OPS 0p REGULATED PRESSURE DOES NOT GO FROM 4.0 TO 5.0 PSID IN 2 S
LESS THAN 1 SEC. THE OPS WILL BE CONSIDERED UNACCEPTABLE FOR _
MAKEUP MODE OPERATIONS IF THE OPS 0 REGULATED PRESSURE EXCEEDS CRITICAL INSTRUMENTATION i X
4.0 PSID. ’
C. PURGE VALVE (REDUNDANT LOCKING PIN NOT REQUIRED) [ ] [ | J —
|
|
]
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COMMUNIGATIONS/HISTRUMENTATION GO CRITERIA

9/1/72
so/0.50 EARTH ORBI T e (BENAR ORBIT iy | UNDOCKING | %',’,‘,Z’ POWERED DESCENT LUNAR STAY N pO‘Q%EQT;! 5 Pock | TEC
o S I R e R R e o I I o R A A e I I I
USE 2-WAY VOICE COMM 1 CSM &y M3 Come i _CsMm [CSMAND 6 hrie e "~ CSM CSW
VHF COMM LM /CSM p )
VHE COMM LM (LCRU)/ EVA simp (6] simp (6
VHF COMM EVA/EVA
MSFN/EVA VOICE B 8
CRITICAL INSTRUMENTATION CSM CSM CSM (T LM & CSM | 4t | wSin - fed{@ - m~(4 4 LM AND CSH LM csM
LM TELEMETRY £BR OR HBR| CER.OR | L OR -LBR OR HBR
CSM TELEMETRY HBR OR LBR
CSM SCE
@  vHFIsAcCEPTABLE ceceno: [ vo meauimement
(@ RESERVED
(3)  LMRELAY TO CSM IS ACCEPTABLE
(3)  ADQUATE DATA TO MAKE FINAL GO/NO-GO
TO CONTINUE POWERED DESCENT (TM OR ONBOARD DISPLAY)
(©  CSMAND LM COMM IS REQUIRED FOR DO
(&)  F LM PROBLEM IS DEFINED, CONTINUE EVA
PREP AND ACTIVATE LCRU ASAP
(D CSM AND LM CRITICAL INST REQUIRED FOR DOI
VOICE UPLINK TO EITHER CREWMAN, VOICE DOWNLINK
FROM ONE CREWMAN OR TV
(B  VOICE CONFIRMATION DF CIRC MNVR

IS MANDATORY FCR DOI 2




0SO MISSION RULES - OPTICS

IN CAMERA MODE

AUTO MODE SEQUENCES

DURING LM DESCENT AND LM ASCENT AND FROM 8 HOURS BEFORE MCC-7 TO

9/1/72
SPECIFIC MiISSION RULES
PANORAMIC CAMERA MC/LA DOOR oy
CONDITION/MALFUNCTION TLC , LUNAR ORBIT CONDITION/MALFUNCTION , TLC LUNAR ORBIT
1. SIM TEMP SL1211T @ @ TURN 64K BIT -DATA SYSTEM ON 1. FAILS OPERATE CAMERA TO OBTAIN
<45° OR >105° F , AND APPLY POWER.TO THE CAMERA CLOSED BASELINE ENGINEERING DATA @
: . AND THEN POWER DOWN
2. FORWARD LENS : <45°F LEAVE HEATERS ENABLED ND THEN PO :
TEMP (SL1040T)  NONOPERATE. S770°F DISABLE HEATERS. GO TO COLD SOAK POSSIBLE Alor URTRE Sls»kggar?zso
. ’
oPERATE <2 F LEAVE HEATERS ENABLED OPEN  DUMPS, FUEL CELL PURGES AND_
T TERMINATE PHOTO PASS (3) UNDESIRABLE THRUSTER ACTIVATIONS
3. CAPPING SHUTTER FAILS
S CONTINUE OPERATION @ =
2
4, TEST CYCLE FAILS OPER CAMERA FOR 1 MIN - =
CONDITION/MALFUNCTION TLC LUNAR ORBIT
5. STEREO MODE FAILS OPER CAMERA IN MONO MODE : .
1. EXCESSIVE GN» MECHANICAL SCHEDULE PC OPERATION TO EXHAUST
6. TBREMAINS GREY AT TURN-ON CYCLE OPER/STBY SWITCH TO STBY USAGE FAILURE FILM PRIOR TO GN2 DEPLETION @
FOR 30 SEC THEN BACK TO OPERATE X
. ELECTRICAL RESTRICT PC OPERATION TO HIGHEST
zﬁx@g'lg OPERATE FOR GROUND FAILURE PRIORITY TARGETS WITHIN GN2 REMAINING
7. TB - BP DURING OPERATE o) CYCLE OPER/STBY. SWITCH TO STBY FOR 30 SEC THEN BACK TO OPERATE. IF TB 2. GN2 DEPLETED T MY O O A
: RETURNS TO TB - BP, GO TO STBY AND WAIT FOR GROUND ANALYSIS ‘ ‘
8. FORWARD MOTION COMPENSATION ;
FAILS CONTINUE OPERATION NOTES ;
9. LOSS OF DOWNLINK DATA CONTINUE OPERATION REV ‘
. @ AFTER FILM ADVANCE AVERAGE EITHER 1201T, 1204T, OR 1206T WITH 1211T.
AT 5°F
MAPPING CAMERA @ THIS RULE ONLY APPLICABLE PRE SIM DOOR JETT
CONDITION/MALFUNCTION TLC LUNAR ORBIT @) SEE OPTICS MOHT RULE 11
1. SIMTEMPSL1217T | - - TURN.64K BIT DATA SYSTEMON. INSUFFICIENT DATA TO DISTINGUISH BETWEEN A FAILED CAPPING. SHUTTER AND
< 40°F OR> 105°F @ _ AND APPLY POWER TO THE CAMERA’ ® A FAILED T/M POINT !
2. FORWARD LENS <40°F REMAIN IN STBY A NO-GO INDICATION WILL BE RECEIVED IF ANY OF THE FOLLOWING CONDITIONS ;
TEMP (SL1060T) NONOPERATE > Too- TURN CAMERA OFF © fra 1
’ A. T MALFUNCT
OPERATE _ TERMINATE PHOTO PASS ¢ ilfﬁegAmLFHIEUégN
. C. CAPPING SHUTTER NOT ACTIVATED
3. TB-BP~ @ : CONFIGURE FOR STBY MODE AND WAIT FOR GROUND ANALYSIS g 3%%‘%5"1?&%‘12.&5[‘“ LOST
4. FORWARD MOTION COMPENSATION ' CONTINUE OPERATION (® A N0-GO INDICATION WILL BE RECEIVED IF ANY ONE OF THE FOLLOWING
FAILS X PARAMETERS IS IN THE IMPROPER STATE:
5. DEPLOYMENT MECHANISM @ RETRACTED CONTINUE OPERATION » A. MC FRONT LENS TEWP
FAILS EXTENDED INHIBIT SM RCS JETS A2, Aq, By, Ba [(E) 8. STELLAR CAMERA FRONT ELEMENT TEWP
6. LOSS OF DOWNLINK DATA CONTINUE OPERATION (@  REFERENCE MALFUNCTION PROCEDURE X.X.
THIS RULE ALSO APPLICABLE TO THE TEC PHASE |
|
LASER ALTIMETER @ CONSIDERATION WILL BE GIVEN TO OPENING THE DOOR DURING THE TEC EVA '
REFER X, !
CONDITION/MALFUNCTION TLC LUNAR ORBIT ERENCE MALFUNCTION PROCEDURE X.X ;
CUE:
1. SIMTEMP SL1217T @ SCHEDULE SIM BAY HOT/COLD @ |
< -30°FOR> 150° F SOAK AS REQUIRED FOR MECHANICAL FAILURE, SLIOS1X READS ON CONTINUOUSLY EVEN WHEL PC ‘
0 IN STBY. GNp WILL BE SUPPLIED TO THE AIR BARS CONTINUOUSLY |
2, CAVITY TEMP <-10°F LEAVE LASER ALTIMETER POWERED MAX FLOW RATE otzf 1.55 LB/HR. GNp WOULD BE DEPLETED IN 6.09 HOURS. |
SL1094T - FOR ELECTRICAL FAILURE, SL1031X READS “ON" CONTINUOUSLY BUT ONLY !
>131° F AND INTER- DURING PC OPERATION. ‘
MITTENT RANGE READOUT POWER DOWN LASER . |
OR >160° F CUE: |
3, LOSS OF AUTO MODE LIMIT OPER TO NOMINAL SL1031X READS "OFF" CONTINUOUSLY DURING PC OPERATION. PC FILM MAY 1
‘ CAMERA MODE SEQUENCES JAM IF GN2 IS NOT SUPPLIED TO AIR BARS ;
4, LOSS OF VALID RANGE DATA LIMIT OPER TO NOMINAL' ® B4 WILL BE ENABLED FOR TRANSLATION MANEUVERS, FOR RESCUE CAPABILITY \
I
<,

PFN VOLTAGE >2900V

LOSS OF DOWNLINK DATA

POWER DOWN LASER

LIMIT OPER TO NOMINAL
CAMERA MODE SEQUENCES

ENTRY INTERFACE TO PROVIDE COUPLED ATTITUDE CONTROL WHEN FORWARD
FIRING RCS THRUSTERS ARE REQUIRED.

PRIOR TO SIM DOOR JET, THE UPPER NONOPERATING LIMIT IS 100° F.

REV

GENERAL

PRIOR TO SIM DOOR JETTISON THE SIM EXPERIMENTS AND
SCIENTIFIC DATA SYSTEM (SDS) WILL BE POWERED AS
REQUIRED TO SUPPORT THE FOLLOWING FUNCTIONS:

A. THERMAL MONITORING AND THERMAL MANAGEMENT OF THE
SIM'BAY.

B. PERIODIC ADVANCEMENT OF -THE PANORAMIC AND
MAPPING CAMERA FILM.

RESCHEDULING OF EXPERIMENT QPERATION IF REQUIRED DUE

TO EXCESSIVE CONSUMABLES USAGE (RCS, PWR, ETC.) OR

ANOMALOUS EXPERIMENT OPERATION WILL BE ACCOMPLISHED

WITHIN THE GUIDELINES OF THE EXPERIMENT PRIORITIES.

LUNAR ORBIT SIM BAY EXPERIMENTS ARE LISTED BELOW IN
THEIR ORDER OF PRIORITY.

A. LUNAR SOUNDER

B. SM ORBITAL PHOTOGRAPHIC TASKS

C. IR SCANNING RADIOMETER (ISR)

D. FAR UV SPECTROMETER (UVS)

IF CORONA IS DETECTED IN AN EXPERIMENT AND IS
DEGRADING ONLY THAT EXPERIMENT, THAT EXPERIMENT'S
OPERATION WILL NOT BE TERMINATED FOR THE MISSION
BUT MAY BE RESCHEQULED TO MAXIMIZE THE SCIENTIFIC
RETURN.

ALL EXPERIMENT COVERS WILL NORMALLY BE CLOSED FOR
THE FOLLOWING CONDITIONS AFTER SIM DOOR JETTISON:

A. ACTIVATION OF SM RCS JETTS A2, A4, Bl, or B4
SPS BURNS

WATER AND URINE DUMPS*

FUEL CELL PURGES*

VIOLATION OF THE SUN-AVOIDANCE CONSTRAINTS

- om o o w

CSM EVAPORATOR OR LM SUBLIMATOR OPERATION*

*N/A TO UVS COVER AFTER 2 DAYS IN.CIRCULAR
LUNAR ORBIT.

SM. RCS THRUSTERS A2, A4, BT, AND B4 WILL BE
DISABLED DURING ALL EXPERIMENT OPERATIONS.

WATER AND URINE DUMPS WILL BE INHIBITED FROM
3 HOURS BEFORE UNTIL IMMEDIATELY AFTER PC AND
MC OPERATIONS.

A FAILURE OF ANY EXPERIMENT COVER OR EXTENSION
MECHANISM WILL NOT PRECLUDE AN EVA FOR-FILM RETRIEVAL.

THERE ARE THREE ACCEPTABLE CUES ON ANTENNA POSITION.
THESE ARE THE APPROPRIATE TALKBACK INDICATOR, VISUAL
VERIFICATION FROM AN UNDOCKED LM, AND THE ANTENNA SAFE
SIGNAL ON TELEMETRY. ANY ANTENNA THAT CANNOT BE
VERIFIED AS RETRACTED BY ONE OF THESE MEANS WILL BE
ASSUMED TO BE EXTENDED BEYOND THE SPS BURN LIMIT.

SIM BAY HARDWARE REDLINES WILL NOT BE VIOLATED IN THE
PURSUIT OF SCIENCE DATA UNLESS THE DATA BEING
COLLECTED IS JUDGED TO BE MORE IMPORTANT THAN ALL
SUBSEQUENT DATA.

A "NO-GO" FOR LOI WILL NOT PRECLUDE SIM BAY DOOR
JETTISON: '

AN ATTITUDE DEADBAND OF 0.5 DEGREES WILL BE USED
DURING THE FOLLOWING OPERATIONS:

A. ALL CAMERA OPERATIONS

B. MANDATORY LASER ALTIMETER OPERATION
C. HF AND VHF ACTIVE SOUNDING MODES

D. UVS INERTIAL ATTITUDE HOLD TARGETS

A DEADBAND OF 3.0 DEGREES MAXIMUM WILL BE USED FOR ALL
OTHER EXPERIMENT OPERATION.

OPTICS MANAGEMENT

THE FILM IN THE PANORAMIC AND MAPPING CAMERAS
(PC AND MC) WILL BE CYCLED AT INTERVALS OF

24 + 6 HOURS. THE CAMERAS AND -SDS SYSTEM WILL
BE ACTIVATED TO MONITOR THESE FUNCTIONS.

DURING ALL SPS POWERED FLIGHT PHASES, THE PC
WILL BE PLACED IN THE "BOOST" MODE AND THE MC
IN THE "STANDBY" MODE WITH IMAGE MTN "OFF".

THE PC LENS STQW POSITION WILL BE VERIFIED
PRIOR TO SIM DOOR JETTISON AND PRIOR TO
INITIATING THERMAL PRECONDITIONING OF THE
PC. ADDITIONAL STOW VERIFICATION WILL BE
SCHEDULED AS REQUIRED.

A PC PHOTO SEQUENCE WILL NOT EXCEED 30 MINUTES.

THE PC HEATERS WILL BE ENABLED PRIOR TO THE
FIRST CAMERA OPERATION TO ALLOW FOR THERMAL
STABILIZATION. THE PC HEATERS WILL REMAIN
ENABLED BETWEEN PHOTO PASSES.

THE MC WILL BE PLACED IN “STANDBY" PRIOR TO
THE FIRST CAMERA OPERATION TO ALLOW FOR
THERMAL STABILIZATION. THE MC WILL REMAIN
IN STBY BETWEEN PHOTO PASSES.

IN THE EVENT OF EXCESSIVE GN2 USAGE, THE
OPERATION OF ONE CAMERA WILL NOT BE TERMINATED
\TO SAVE GN2 FOR THE OTHER CAMERA.

TOTAL FAILURE OF THE GNz SYSTEM WILL NOT
PRECLUDE ATTEMPTS TO OPERATE THE MC AND PC.

THE IMAGE MOTION RATE ON THE MC WILL BE
ADJUSTED TO MINIMUM ERROR FOR THE ORBIT OF
OPERATION.

THE PC PHOTO SEQUENCES LISTED BELOW AND ALL PC
PHOTOGRAPHY WITHIN +10° OF THE SUBSOLAR POINT
WILL BE TERMINATED FOR A PC FWD LENS TEMP
GREATER THAN 112° F. ALL OTHER PC PHOTO
SEQUENCES WILL BE TERMINATED FOR A PC FWD LENS
TEMP GREATER THAN 105° F.

REV_NO. START DEG LONG.

STOP_DEG LONG.

8D T8D 8D

LA -OPERATION WILL NOT BE ATTEMPTED WITH THE MC/LA

DOOR CLOSED.

IF EXCESSIVE TRAVEL TIMES ARE DETECTED DURING
MC/LA POSITIONING, SUBSEQUENT CYCLES FOR
CONTAMINATION PROTECTION WILL BE DELETED.

IF THE LASER ALTIMETER LIFETIME IS JUDGED TO BE
SHORTER THAN THE REMAINING MISSION REQUIREMENT,

THE LA OPERATING PROFILE WILL BE REDUCED TO INSURE

COVERAGE OF PRIORITY OJBECTIVES.
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SPECIFIC MISSION RULES

FAR ULTRAVIOLET SPECTROMETER

CONDITION/MALFUNCTION

TLC

APPLY POWER TO SPECTROMETER

LUNAR ORBIT/TEC .

REV

. SIM TEMP _ @ <TED°F
SL12xx o >TBD° F GO TO COLD SOAK ATTITUDE
. SPECTROMETER TEMPS <-35°F LEAVE SPECTROMETER POWERED
SL1101T OR SL1102T >180° F POWER DOWN SPECTROMETER _ (2)
CORONA IN THE UVS TURN OFF SPECTROMETER ENHANCE OPERATING ENVIRONMENT
. SUN APPROACHING FIELD-OF-VIEW ~ CLOSE SPECTROMETER COVER
SL0SED OPERATE TO OBTAIN ENGINEERING DATA
. COVER FAILS SSEN WINIMIZE DUMPS, PURGES,
» AND JET FIRINGS
INFRARED SCANNING RADIOMETER
CONDITION/ MALFUNCTION - TLe . © - LUNAR ORBIT/TEC
1. SIMTEMP ﬁ ® <TBD°F ARPLY POWER TO RADIOMETER
SLXXXXT >TBD® F G0 TO COLD SOAK ATT{TUDE
2. PRIMARY MIRROR TEMP _<15°F LEAVE RADIOMETER POWERED
SL11297 POWER DOWN RADIOMETER (3)

>122°F

T
3. SUN APPROACHING FIELD-OF-VIEW

4. COVER FAILS

CLOSED
OPEN

CLOSE RADIOMETER COVER

OPERATE TO OBTAIN ENGINEERING DATA

INIMIZE DUMPS, PURGES, AND JET FIRINGS

LUNAR SOUNDER

CONDITION/MALFUNCTION ~ TLe _ LUNAR ORBIT/TEC
APPLY STBY PWR TO CSAR AND
1. SIMTEMP <TBD® F OPTICAL RECORDER
L1206 >TBD® F GO TO COLD SOAK ATTITUDE
S in oASSETTE <TBD° F ENABLE OPTICAL RECORDER HTRS
. STBD° F : REMOVE PWR FROM-OPTICAL
TEMP SL1275T F GO TO COLD SOAK ATTITUDE RECORDER HTRS
N\
5. CSAR INTERNAL <TBD® F APPLY STBY PWR TO CSAR
TEMP SL1256T >TBD® F _ GO TO COLD SOAK ATTITUDE REMOVE PWR FROM CSAR
— TERMINATE ACTIVE SOUNDER OPERATIONS
4. FILM MOTION FAILURE
TERMINATE SOUNDER OPERATION
5. LOSS OF PRF-1 AND PRF-2 IN THE HF MODE
TERMINATE SOUNDER OPERATION
6. LOSS OF PRF-3 IN THE VHF MODE .
TERMINATE ACTIVE SOUNDER OPERATION
7. CLOCK FAILURE
TERMINATE ACTIVE SOUNDER OPERATION
8. LOSS OF 0SC FREQ LOCK :
TERMINATE ACTIVE SOUNDER OPERATION
9. LOSS OF VIDEO
v TERMINATE SOUNDER OPERATION
10. HF RF PWR OUTPUT <TBD IN HE MODE
TERMINATE SOUNDER OPERATION
11. VHF RF PWR OUTPUT <TBD I VHE MODE
HGA RESCHEDULE VHF OPERATIONS
12. EMI INTO.L'S ISOLATED TO —2 |
> HER T™ PERFORM FLIGHT PLAN ON LBR
HF ANTENNAS

CONDITION/ MALFUNCTION

LUNAR ORBIT/TEC

TLC r

1. FAILURE TO FULLY EXTEND

OPERATE IN DEGRADED MODE

2. FAILURE TO RETRACT SAFE DISTANCE

JETTISON PRIOR TO NEXT SPS BURN

[ocXoXce)

0SO MISSION RULES - SPECTROMETERS
9/1/72

NOTES"

THIS RULE ONLY APPLIES TO PRE SIM DOOR JETTISON PHASE

THE Sl;’ECTROMETER WILL BE POWERED DOWN IF THE TEMPS GET ABOVE
125° F AND VALID DATA IS NOT BEING COLLECTED.-

THE RADIOMETER WILL BE POWERED DOWN IF THE TEMPS GET ABOVE
100° F AND VALID DATA IS NOT BEING COLLECTED.

IF TEMP CONTINUES TO INCREASE, COLD SOAK WILL BE kEQUIRED.
OPERATING MODE WILL BE LIMITED TO RECEIVE-ONLY.' MODE. ‘

REV
—

10.

GENERAL

PRIOR TO SIM DOOR ‘[JETTISON THE SIM EXPERIMENTS AND SCIENTIFIC
DATA SYSTEM (SDS) WILL BE POWERED AS REQUIRED TO SUPPORT THE
FOLLOWING FUNCTIONS:

A. THERMAL MONITQRING AND THERMAL MANAGEMENT OF THE SIM BAY.

B. PERIOBIC ADVANCEMENT OF THE PANORAMIC AND MAPPING CAMERA
FILM. ;

RESCHEDULING OF EXPERIMENT OPERATION IF REQUIRED DUE TO EXCESSIVE

CONSUMABLES USAGE '(RCS, PWR, ETC.) OR ANOMALOUS EXPERIMENT

OPERATION WILL BE :ACCOMPLISHED WITHIN THE GUIDELINES OF THE

EXPERIMENT PRIORITIES.

LUNAR ORBIT SIM BAY EXPERIMENTS ARE LISTED BELOW IN THEIR ORDER
OF PRIORITY. - :

A. LUNAR SOUNDER

B. SM ORBITAL PHOTOGRAPHIC TASKS

C. IR SCANNING RADIOMETER (ISR)

D. FAR UV SPECTRIMETER (UVS)

IF CORONA IS DETECYED IN AN EXPERIMENT AND IS DEGRADING ONLY
THAT EXPERIMENT, THAT EXPERIMENT'S OPERATION WILL NOT BE
TERMINATED FOR THE MISSION BUT MAY BE RESCHEDULED TO MAXIMIZE
THE SCIENTIFIC RETURN.

ALL EXPERIMENT COVERS WILL NORMALLY BE CLOSED FOR THE FOLLOWING
CONDITIONS AFTER SIM DOOR JETTISON:

A. ACTIVATION OF SM RCS JETS A2, A4, B1, OR B4

B. SPS BURNS ‘

C. WATER AND URIilE DUMPS*

D. FUEL CELL PUR&ES"‘

E. VIOLATION OF THE SUN-AVOIDANCE CONSTRAINTS

F. CsM EVAPORATO? OR LM SUBLIMATOR OPERATION* .
*N/A TO UVS COVER AFTER 2 DAYS IN CIRCULAR LUNAR ORBIT.

SM RCS THRUSTERS A2, A4, B1, AND B4 WILL BE DISABLED DURING
ALL EXPERIMENT OPERATIONS.

WATER AND URINE DUMPS WILL BE INHIBITED FROM 3 HOURS BEFORE
UNTIL IWIEDIATELYi AFTER PC AND MC OPERATIONS.

A FAILURE OF ANY iEXPERINIENT COVER OR EXTENSION MECHANISM
WILL NOT PRECLUDE| AN EVA FOR FILM RETRIEVAL.

THERE ARE THREE ACCEPTABLE CUES ON ANTENNA POSITION. THESE

ARE THE APPROPRIATE TALKBACK INDICATOR, VISUAL VERIEICATION
FROM AN UNDOCKED LM, AND THE ANTENNA SAFE SIGNAL ON TELEMETRY.
ANY ANTENNA THAT CANNOT BE VERIFIED AS RETRACTED BY ONE OF THESE
MEANS WILL BE ASSUMED TO BE EXTENDED BEYOND THE SPS BURN LIMIT.

SIM BAY HARDWARE REDLINES WILL NOT BE VIOLATED IN THE PURSULT OF
SCIENCE DATA UNLESS THE DATA BEING COLLECTED IS JUDGED TO BE
MORE IMPORTANT THAN ALL SUBSEQUENT DATA.

A "NO-GO FOR LOI| WILL NOT PRECLUDE SIM BAY DOOR JETTISON.

AN ATTETUDE DEADBAND OF 0.5° WILL BE USED DURING THE FOLLOMING
OPERATIONS: |
{

A. ALL CAMERA OPERATIONS

B. MANDATORY LASER ALTIMETER OPERATION
C. HF AND VHF ACTIVE SOUNDING MODES

D. UVS INERTIAL ATTITUDE HOLD TARGETS

A DEADBAND OF 3.0‘; DEGREES MAXIMUM WILL BE USED FOR ALL OTHER
EXPERIMENT OPERAT'iION.

|
|

FAR UV SPECTROMETER MANAGEMENT

UNTIL THE COMPLETION OF TWO DAYS IN CIRCULAR ORBIT, THE EXPERIMENT
COVER WILL BE CLOSED FOR DUMPS AND PURGES.  DUMPS AND PURGES WILL
NOT BE SCHEDULED WITHIN 15 MINUTES OF THE START OF A DATA TAKE.

THE EXPERIMENT COVER WILL BE CLOSED FOR THE ACTIVATION OF RCS
JETS A2, A4, B1 AND B4 OR WHENEVER THE SUN ENTERS THE SPECTROMETER
FOv.

INFARED SCANNING RADIOMETER

THE EXPERIMENT COVER WILL REMAIN CLOSED FOR TBD MINUTES FOLLOWING
A DUMP OR PURGE.

THE ISR SCAN DRIVE MOTOR WILL BE POWERED FOR SIM DOOR JETT.

LUNAR SOUNDER

A MINIMUM OF 2 MINUTES OF HBR/HF MODE DATA WILL BE COLLECTED
BEFORE AND AFTER THE 2 REV HF ACTIVE MODE.

SIM BAY JET CONFIGURATION WILL BE INITIATED A MINIMUM OF
30 MINUTES PRIOR TO OPTICAL RECORDER OPERATION.

THE SOUNDER RDR AND OPTICAL RCDR WILL BE THERMALLY PRECONDITIONED
PRIOR TO DATA COLLECTION.

ALL OTHER SIM BAY EXPERIMENTS AND THE SDS WILL BE POWERED DOWN
DURING SOUNDER OPERATIONS.

THE HGA WILL BE POWERED DOWN DURING THE HF AND RECEIVE ONLY MODES.

THE LS TRANSMITTERS WILL NOT BE OPERATED WITHIN 100 FEET OF AN
UNSTAGED L/M.

FAILURE OF THE HF ANTENNAS TO FULLY EXTEND WILL NOT PRECLUDE
SOUNDER OPERATION IN THE HF AND LISTEN MODES.

THE OPTICAL RECORDER FILM WILL NOT BE TRANSPORTED WITH LESS THAN
10 FEET OF FILM REMAINING.

A CSM CONFIGURATION WILL BE ESTABLISHED FOR THE EMI TEST
AND LS OPERATION. NO CONFIGURATION CHANGES WILL BE MADE
TO RESOLVE EMI EXCEPT FOR POSSIBLE DOWNGRADING OF THE
TELECOMMUNICATIONS SYSTEMS.



NASA - Manned Spacecraft Center

MISSION RULES
SECTION-3 - MISSION RULE SUMMARY - CONTINUED

R ] ITEM
CONSUMABLES
3-90 SPS (APOLLO 16 DATA)}
A. THE SPS REDLINE WILL GUARANTEE SUFFICIENT PROPELLANT TO ACHIEVE A NOMINAL LUNAR ORBIT, LANDING, LM RESCUE AND A
SAFE RETURN TO EARTH. VIOLATION OF THE SPS REDLINE WILL REQUIRE MNVR TRADE-OFFS AS SHOWN IN FMR 5-34. THE SPS
REDLINE INCLUDES:
LOI 24184 LBS 2807 FPS
DOI . 1522 LBS 206 FPS
CIRC 370 LBS 100 FPS
LOPC 1 576 LBS 159 FPS
RESCUE 1108 LBS 300 FPS
TEI 9542 LBS 3212 FPS (NOMINAL RETURN, 67 HRS)
TEC MCC 415 1BS’ 160 FPS (3 SIGMA SCS C/0 ON TEI)
UNUSABLE 400 LBS 0 FPS
B. THE MINIMUM SPS REQUIREMENTS FOR A LUNAR ORBIT MISSION ARE BASED ON A MINIMUM SOLO MISSION. THE SEQUENCE OF
MANEUVERS WOULD BE LOI 1 (60 X 170), LOI 2 (60 X 60), TEI AND TEMC'S. THE FOLLOWING NUMBERS REPRESENT MINIMUMS
WITHOUT RESPECT TO TRAJECTORIES OR OTHER VARIABLES AND SHOULD BE USED AS BASELINE DATA ONLY.
LOT 1 11267 LBS 2775 FPS
LOI 2 539 LBS 150 FPS
TEL . 8108 LBS 2650 FPS
TEMC'S 1318 LBS 500 FPS
UNUSABLE 400 LBS 0 FPS
3-91 SM RCS (APOLLO 16 DATA)

A. THE SM RCS REDLINE INCLUDES:

NOMINAL USAGE FROM LAUNCH THRU TD&E (75 LBS)

POST TDSE TO MCC-2. INCLUDES ALLOWANCE FOR ONE PTC, MANEUVER, TRIM & DAMPING FOR MCC-2. (26 LBS)

MCC-2 TO MCC-4. INCLUDES ALLOWANCE FOR TWO PTC'S, MANEUVER, TRIM AND DAMPING FOR MCC-4. (25 LBS)

MCC-4 THRU LM UNDOCKING NOMINAL USAGE (174 LBS)

CSM SOLO ATTITUDE HOLD FROM POST UNDOCKING THRU LM LIFT-OFF. INCLUDES ULLAGES AND TRIMS FOR CIRC AND PC-1.

NO ALLOWANCE FOR SOLO EXPERIMENTS OR PHOTOGRAPHY THAT REQUIRES ADDITIONAL PROPELLANT (117 LBS)

6. NOMINAL BUDGETED USAGE FROM LM LIFT-OFF TO DOCKING. ALSO INCLUDED ARE FOUR 10 SECOND 4 JET ULLAGES, 1 FPS
TRIMS AND CSM ACTIVE BRAKING, LM JETTISION AND SEPARATION (349 LBS)

7. TWO REVS ATTITUDE HOLD PLUS TEI. INCLUDES ALLOWANCE FOR ONE P52, ULLAGE AND DAMPING (30 LBS)

8. SEVEN FPS MCC (1 SIGMA GBN TEI CUTOFF) (22 LBS)

9. PTC ALLOWANCE (20 LBS)

10. NOMINAL USAGE FROM MCC 7 TO CM/SM SEP (39 LBS)

oWy

B. THE LUNAR ORBIT REDLINE REPRESENTS THE MINIMUM SMRCS PROPELLANT REQUIRED TO LEAVE LUNAR ORBIT AND PROVIDE A
NOMINAL TRANSEARTH RETURN. VIOLATION OF THE LUNAR ORBIT REDLINE WILL RESULT IN TERMINATION OF LUNAR ORBIT
ACTIVITIES. THE LO REDLINE INCLUDES:

110 LBS ¢ REVS 10, TEI ULLAGE AND DAMPING, NOMINAL TEC BUDGET.
64 LBS 20° FPS MCC (3 SIGMA G&N TEI CUTOFF)

174 LBS TOTAL

RULE NUMBERS 3-92 THROUGH 3-100 ARE RESERVED.

MISSION | REV | DATE SECTION GROUP PAGE
APOLLO 17 {FNL | 9/1/72 .| MISSION RULE CONSUMABLES 3-33
SUMMARY Tape 51.4
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ] ITEM

Total WPU, Ibs

Apollo 16 SPS propel

lant budget

= = =« = Nominal usage

Lol
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MISSION | REV | DATE SECTION GROUP PAGE
APOLLO 17 FNL | 9/1/72 .| MISSION RULE CONSUMABLES 3-34

SUMMARY

Tape 12.2
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM

3-101 CSM BATTERY ENERGY AND CRYOGENIC 02 AND H?_ (APOLLO 16 DATA)

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

LAUNCH LoI UNDOCK LOPC SHAPE MNVR
1 2

3 BAT 90.8 (D 80.8 72.7 68.4| 64.6 58.2
BAT AMP-HOURS .
REMAINING

2 BAT 56.1 47.1 43.4 42.2]41.0 38.1
0, TOTAL LBS 3 TANKS 782 631 584 477 | 398 . 352
H2 TOTAL LBS 3 TANKS 64.9 50.3 45.7 ) 33.4(24.5 8.9

® 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.

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.

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

(D) AUX BAT ENERGY IS NOT INCLUDED IN BAT REDLINES.
(E) CONSIDERATION WILL BE GIVEN TO PERFORMING SPS BURNS WITHOUT BATTERY SUPPLEMENT IF REDLINE NOT MET.

(F) CRYOGENIC REDLINES ARE BASED ON CAPABILITY TO PERFORM NOMINAL MISSION WITH CAPABILITY TO RETURN TO EARTH
AT A 40 AMP AVERAGE POWER LEVEL AFTER LOSS OF ANY CRYO TANK AT THE WORST CASE TIME FOR FAILURE.

(G) THREE-TANK CRYOGENIC REDLINE IS BASED ON THE TOTAL QUANTITY REQUIRED TO PERFORM NOMINAL LENGTH MISSION.

RULE NUMBERS 3-102 THROUGH 3-110 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 |FNL | 9/1/72 .| MISSION RULE CONSUMABLES 3-35
SUMMARY Tape 51.5
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I.

EPS AND ECS MINIMUM CONSUMABLE REQUIREMENTS

A.  FROM UNDOCKING TO TOUCHDOWN, THE MINIMUM REQUIREMENTS ARE BASED ON THE
TIME TO COMPLETE A LANDING, A 24.5-HR STAY WITH ONE EVA, ASCENT, AND A
2.0-HR RENDEZVOUS THROUGH CREW TRANSFER, A 2-HR 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
BY ANY COMBINATION OF DESCENT AND ASCENT CONSUMABLES. IN ADDITION, EACH
ASCENT BATTERY, ONE HZO TANK AND ONE ASCENT 02 TANK (THE LM CABIN IS
CONSIDERED A REDUNDANT 0, SOURCE} MUST CONTAIN THE CONSUMABLES REQUIRED
FOR LIFTOFF AND A 2.0-HR RENDEZVOUS THROUGH CREW TRANSFER. THE 2-HR
ORBITAL CONTINGENCY, INSOFAR AS ASCENT 02 AND ELECTRICAL POWER ARE
CONCERNED, IS CONSIDERED TO BE SATISFIED BY THE REDUNDANCY REQUIREMENT.
SHOULD TWO ASCENT HZO TANKS BE AVAILABLE, THE REQUIREMENT FOR LIFTOFF
THROUGH CREW TRANSFER CAPABILITY IN EACH TANK WILL SATISFY THE 2-HR
ORBITAL CONTINGENCY. IF ONLY ONE TANK IS AVAILABLE, IT MUST ALSO INCLUDE
THE 2-HR CONTINGENCY.

FOR THE REMAINDER OF THE LUNAR STAY, THE MINIMUM DESCENT STAGE REQUIREMENTS
ARE BASED ON THOSE CONSUMABLES REQUIRED FOR THE SCHEDULED ACTIVITIES
DURING EACH DEFINED PHASE, AN ASCENT PREPARATION, AND A 2-HR SURFACE
RESERVE. THE LAST 4 HOURS OF THIS REQUIREMENT FOR EPS MUST BE SPLIT-BUS
OPERATION. ASCENT STAGE MINIMUM REQUIREMENTS ARE AS STATED ABOVE.

b

C. FOI; THE RENDEZVOUS, THE MINIMUM REQUIREMENTS ARE THOSE CONSUMABLES
NECESSARY TO SUPPORT A LM-ACTIVE RENDEZVOUS THROUGH CREW TRANSFER. SHOULD
THESE MINIMUM REQUIREMENTS BE YIOLATED, THE LM WILL BE POWERED DOWN WHILE
THE CSM BECOMES THE ACTIVE VEHICLE. HOWEVER, THE LM WILL BE POWERED UP TO

PERFORM BRAKING WITH SUFFICIENT CONSUMABLES BEING RETAINED FOR THIS PURPOSE.

D. TWO POUNDS OF OXYGEN CONTAINED IN THE LM CABIN AT 5.3 PSIA WILL BE CON-
SIDERED AVAILABLE IN CALCULATING MINIMUM OZ REQUIREMENTS. THE CABIN CAN BE
CONSIDERED, WHEN DISCUSSING FUNCTIONAL PRESSURE VESSEL REQUIREMENTS, AS A
BACKUP TO THE ASCENT 02 TANKS.

EMU CONSUMABLE REQUIREMENTS
A. GO/NO-GO'S
1. NOMINAL AND ALTERNATE EVA'S

AMP-HRS, 0,, LIOH AND HZO QUANTITIES REQUIRED TO COMPLETE EVA PREP,
EVA, PLUS THE VALUES REQUIRED FOR 30 MINUTES OF POST EVA RESERVE.

2. CEVA

BOTH PLSS'S AND OPS WILL BE RETAINED UNTIL TWO LIFE SUPPORT UNITS
(2 OPS, 2 PLSS'S OR 1 PLSS AND 1 OPS) HAVE BEEN VERIFIED TO HAVE
SUFFICIENT CONSUMABLES TO SUPPORT CEVA (MINIMUM OF 15 MIN LIFETIME;
OPS IN HI FLOW)

x]
m
<

LM CONSUMABLE REQUIREMENTS / MANAGEMENT
TELMU

9/1/72

B. REDLINES

NOMINAL AND ALTERNATE EVA'S--PLSS AMP-HQURS, 02, LIOH, AND H20 REQUIRED
FOR 30 MINUTES OF POST EVA RESERVE.

C. EXCURSION CONSTRAINTS

EVA EXCURSION LIMITATIONS ARE A FUNCTION OF TRAVERSE MODES (RIDING OR
WALKING), NUMBER OF EVA CREWMAN, EVA EQUIPMENTS AVAILABLE, AND PLSS
CONSUMABLES REMAINING.

FOR A THO-MAN RIDING TRAVERSE THE FOLLOWING WILL APPLY:

(R) EVA EXCURSIONS WILL BE LIMITED TO ALLOW WALKBACK FROM A FAILED
LRV ASSUMING NG PLSS FAILURES.

{B) EVA EXCURSIONS WILL BE LIMITED TO ALLOW RIDEBACK WITH A FAILED
PLSS, USING BSLSS AND OPS IN LOW PURGE FLOW.

(C) EVA EXCURSIONS WITHOUT THE BSLSS (OR IF THE BSLSS IS BEING USED)
WILL BE LIMITED ALLOWING WALKBACK TO THE LRV (< 100 METERS) AND
RIDING ON LRV USING OPS LOW PURGE FLOW AND ALLOWING 13 MIN AT
HIGH PURGE FLOW FOR INGRESS. AN ARBITRARY 10 MIN PAD WILL BE
IMPOSED FOR THE LOW PURGE FLOW PHASE.

FOR A THO-MAN WALKING TRAVERSE THE FOLLOWING WILL APPLY:

{A) EVA EXCURSIONS WILL BE LIMITED TO A BSLSS WALKBACK CAPABILITY
USING THE OPS IN LOW PURGE FLOW.

(8

WITH NO BSLSS, THE EVA EXCURSIONS WILL BE LIMITED, ALLOWING LM
RETURN USING THE OPS IN HIGH PURGE FLOW.

FOR A ONE-MAN RIDING TRAVERSE THE FOLLOWING WILL APPLY:

(A) EVA EXCURSIONS WILL BE LIMITED TO WALKBACK FROM A FAILED LRV
. ASSUMING NO PLSS FAILURES.

(B) EVA EXCURSIONS WILL BE LIMITED TO ALLOW WALKBACK TO LRV
(< 100 METERS) AND RIDING ON THE LRV USING OPS LOW PURGE FLOW
AND ALLOWING 13 MIN AT HI PURGE FLOW FOR INGRESS. AN ARBITRARY
10 MIN PAD WILL BE IMPOSED FOR THE LO PURGE FLOW PHASE.

FOR A ONE-MAN WALKING TRAVERSE THE FOLLOWING WILL APPLY:

EVA EXCURSIONS WILL BE LIMITED TO ALLOW WALKBACK TO THE LM, UTILIZING
THE OPS IN HIGH PURGE FLOW,

ALL EMERGENCY RETURNS ARE CONSTRAINED BY THE 300 BTU MAXIMUM CREWMAN
HEAT STORAGE AND THE 13 MINUTES REQUIRED FOR TERMINATION AND INGRESS.
ALL RIDING AND WALKING RATES ARE UNCORRECTED MAP RATES.

&)

6.

~

(A} RIDING TRAVERSES

(1) THE LRV/BSLSS/QPS (L) RETURN TRAVERSE CAPABILITY REPRESENTS AN
OPS LOW PURGE FLOW RATE OF 4.0 LBS/HR, TIME REQUIRED FOR
WALKBACK TO THE LRV AT 4.0 KM/HR, 5 MINUTES FOR BSLSS ACTI-
VATION, AND THE TIME REQUIRED FOR LRV RETURN TRAVERSE AT
7.3 KY/HR.

{2

THE LRV/OPS (L/H) RETURN "RAVERSE CAPABILITY REPRESENTS AN OPS
LO PURGE FLOW RATE OF 4.0 LBS/HR FOR WALKBACK TO THE LRV

(< 700 METERS) AT 4.0 KM/HR, AND THE LRV RETURN TRAVERSE AT
7.3 KM/HR, AND AN OPS HI PURGE FLOW RATE OF 7.8 LBS/HR FOR
INGRESS. AN ARBITRARY 10 MIN PAD WILL BE IMPOSED DURING

THE LOW PURGE FLOW PHASE.

THE WALKBACK RETURN TRAVERSE CAPABILITY REPRESENTS A PARTICULAR
CONSUMABLE CONSIDERING A WALKBACK RETURN RATE OF 3.6 KM/HR FOR
DISTANCES <3.6 KM AND. 2.7 KM/HR FOR DISTANCES >3.6 KM. THE
BSLSS RIDEBACK RETURN TRAVERSE CAPABILITY REPRESENTS 5 MIN FOR
BSLSS ACTIVATION AND AN LRV RATE OF 7.3 KM/HR.

3

(8) WALKING TRAVERSES

(1) THE WALKING/BSLSS/OPS (L) RETURN TRAVERSE CAPABILITY
REPRESENTS AN OPS LOW PURGE FLOW RATE OF 4.0 LB/HR, § MIN
FOR BSLSS ACTIVATION, AND THE TIME REQUIRED FOR THE WALKING
RETURN TRAVERSE.

THE WALKING/OPS (H) RETURN TRAVERSE CAPABILITY REPRESENTS AN
OPS HIGH PURGE FLOW RATE OF 7.8 LBS/HR FOR THE TIME REQUIRED
FOR THE WALKING RETURN TRAVERSE.

(2

3

THE WALKBACK RETURN TRAVERSE CAPABILITY REPRESENTS THE
PARTICULAR CONSUMABLE USED AT A CONTINGENCY RATE AT THE
3.6 KM/HR RETURN WALKING RATE.

THE PREMISSION ESTIMATES USED IN DEFINING THE OPERATIONAL ENVELOPE,
BSLSS RIDEBACK AND NORMAL RIDEBACK LIMITS, WILL BE UPDATED AS
NECESSARY DURING THE TRAVERSE BASED ON A REAL-TIME ASSESSMENT OF
MOBILITY AND CONSUMABLES.

PLSS TOTAL LIFETIME - THE MAXIMUM PLSS LIFETIME AVAILABLE AS AFFOROED BY
THE MOST CONSTRAINING CONSUMABLE. IT IS DETERMINED BY DIVIDING THE
CONSUMABLE QUANTITY MINUS RESIDUAL BY THE PREDICYED CONSUMABLE USE RATE.

PLSS EVA LIFETIME - THE MAXIMUM POSSIBLE EVA TIME AS AFFORDED BY THE
MOST CONSTRAINING PLSS CONSUMABLE. IT IS DETERMINED BY SUBTRACTING
30 MINUTES (POST-EVA RESERVE) FROM THE TOTAL PLSS LIFETIME.

TMAX - THE EVA TIME AT WHICH THE CREWMAN MUST BE AT THE LM AS LIMITED
8Y THE MOST CONSTRAINING PLSS CONSUMABLE. FOR A RIDING TRAVERSE, IT
IS DETERMINED BY SUBTRACTING 10 MINUTES (LRV EQUIPMENT ASSEMBLY TIME)
AND 13 MINUTES (LM INGRESS TIME) FROM THE PLSS EVA LIFETIME. FOR A
WALKING TRAVERSE, IT IS DETERMINED BY SUBTRACTING 13 MINUTES (LM
INGRESS TIME) AND 5 MINUTES (BSLSS HOOKUP TIME) FROM THE PLSS EVA
LIFETIME.

WALKBACK WITHOUT BLSS (670 METERS)

CONSTRAINT FOR 10 MIN

/ LRV/BSLSS/0PS (L) 7 KM/HRN_
74 LRV/BSLSS/0PS (L) 6 KM/HR \ \
RV/0PS (L/H

EVA
{TYPICAL)
——

EMU CONSUMABLES CONSTRAINTS
RIDING TRAVERSES

109 LRV/BSLSS/OPS (L) - \ N\ 9 KM/HR BSLSS
§4 LRV/BSLSS/0PS (L) \ RIDEBACK
8 KM/HR
L \ \ FEEDWATER
WALKBACK

3 S
pyres ] BATTERY WALKBACK
FROM |4 iLRv/0P
LMKM)
3
24
1-
P ) e \ R ; R
76543210 1 2 3 4 s e 17| ] 8
Tmax| PLSS
DISTANCE FROM TOTAL
LRVIMETERS X 100) . gyp £) APSED TIME (HOURS) LIFETIME
PLSS
EVA
LIFETIME
EMU CONSUMABLES CONSTRAINTS
WALKING TRAVERSES
6+
57 0, WALKBACK
DIST 4 WALKING/BSLSS/OPS(L) 3.6 KM/HR
FROM » -
LM KM 34 BSLSS WALKBACK BATTERY WALKBACK
21
WALKING/OPS (H) 3.6 KM/HR
1
. . N — N\
0o 1 2 3 4 5 6 |1 s
TMAX| PLSS
TOTAL
EVA ELAPSED TIME (HOURS) pLS;"FET'”E
EVA
LIFETIME

3-36



LM CONSUMABLE REQUIREMENTS/ MANAGEMENT
CONTROL

REV 97372 7

1. RCS CONSUMABLE REQUIREMENTS
A, GO/NO-GQ'S

THE GQ/NO-GO FOR EACH MISSION PHASE IS DEFINED AT THE QUANTITY REQUIRED FOR COMPLETION Of THE NOMINAL MISSION TO
DOCKING PLUS OPS RESERVE. ALL GO/NO-GO'S ARE THE AVERAGE QF SYSTEM A AND B.

8. REDLINES (AN "X" INDICATES THAT PROPELLANT IS REQUIRED FOR THE FUNCTION LISTED)

LONGEST LONGEST L0S 1 REV CSM | OPS
ABORT FOR
REDLINES DOCKING | RNDZ (DPS) | STAGING | BRAKING | ASCENT | CSM RESCUE | THWEAK RNDZ | RESERVE

UNDOCKING TO CIR X X
CIRC TO PDI X X X X X
POI TQ T/D X X X X b
LUNAR STAY I % % X X
ASC TO TWEAK X X ! X X
TWEAK TO TPF X X X
TPF TO DOCKING X

ALL REDLINES REQUIRE A PERCENT READING ON EACH INDIVIDUAL SYSTEMS GAGE (OR AN EQUIVALENT OF PROPELLANT IF THE
GAGE HAS FAILED) EQUAL TO OR GREATER THAN THE REDLINE VALUE,

C. 0OPS RESERVE

1. AFTER COMMITTING TO A RENDEZVOUS BUT PRIOR TO TPF, THE OPS RESERVE IS THAT QUANTITY OF RCS PROPELLANT REQUIRED
FOR OME REV OF LOS TRACKING OF THE CSM (LM STAGED) OR 2.5 PERCENT.

2. AFTER TPF, THE OPS RESERVE IS THAT QUANTITY OF RCS PROPELLANT REQUIRED FOR A CSM ACTIVE DOCKING QR 1,0 PERCENT.
1I. PROPULSION PROPELLANT GAGING
A. DPS
1. PRIME METHOD--PQGS TM AND ONBOARD (1.3 PERCENT).
2. BACKUP METHOD--GROUND MASS CALCULATION (3 PERCENT)
B. APS
1. PRIME METHOD--APS QUANTITY FROM LGC MASS CALCULATION (3 PERCENT)
2. BACKUP METHOD-- FLOW RATE TIMES ELAPSED TIME (5 PERCENT)
C. RCS
1. PRIME METHOD--GROUND RCS PROGRAM (6 PERCENT)
2. BACKUP METHOD--PQMD (ONBOARD READOUT 13 PERCENT, GROUND READOUT 10 PERCENT)
ITI. CONSUMABLES MANAGEMENT
A. RCS
THE RCS SYSTEM SHOULD BE CROSSFED WHEN NECESSARY TO INSURE NEITHER SYSTEM EXCEEDS ITS RCS CONSUMABLE REDLINE.




4 GROUND
INSTRUMENTATION
REQUIREMENTS



NASA - Manned Spacecraft Center

SECTION. 4 ~ GROUND INSTRUMENTATION REQUIREMENTS

MISSION RULES

R | ITEM

GENERAL

A.

GENERAL

THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCC/MSFN REQUIREMENTS WHICH MUST BE MET BEFORE A "GO" IS

GIVEN FOR LAUNCH.

ALL RANGE SAFETY OFFICER REQUIREMENTS ARE CONTAINED IN SECTION 5.

WHEN A SPECIFIC HARDWARE ITEM OR OPERATIONAL CAPABILITY IS DEFINED AS A MANDATORY ITEM, THE HARDWARE AND/OR
SOFTWARE INTERFACE REQUIRED TO PROVIDE THE MANDATORY FUNCTIONS OF THAT HARDWARE ITEM OR OPERATIONAL

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

CAPABILITY ARE TO ASSUME A MANDATORY STATUS ALSO.

NOTE

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

ONLY.

ABLE TO:

IT IS MANDATORY, PRIOR TO
COMMITTING THE MISSION TO LAUNCH, TO BE

RECEIVE AND DISPLAY TELEMETRY AND

TRACKING DATA

B, MAINTAIN VOICE COMMUNICATIONS WITH
THE CREW
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 ]FNL 9/1/72 '| GROUND INSTR GENERAL
REQUIREMENTS 4-1 Tape 13.1
TSG 291A NASA — MSC




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

R] RULE

CONDITION/MALFUNCTION

PHASE

RULTNG

CUES/NOTES/COMMENTS

4-2

4-3

A. MOCR TOGGLE SWITCHES

wo

TELEMETRY

A, CONSOLE DISPLAY
(D/TV, EVENTS,
ANALOGS)

B. PCM GROUND
STATIONS {4)

C. RECORDING AND
PLAYBACK

1. ALDS
2. MSFN

COMMAND

~(BOTH A AND B) -
1. BSE ABORT REQUEST
2. FIDO ABORT REQUES]
3. FD ABORT REQUEST
COMMAND PANELS :
INCO, GUIDO, BSE,
CCATS

C. MOCR CONSOLE/SITE
SELECT CAPABILITY

1. RTC CONSOLE
(CCATS
2. CCATS CMD CONSOLE
MED
D. FC/M&O SWITCHING
CAPABILITY

1. CCATS
2. CCATS CMD MED

ABORT/CCATS TEST
SWITCHING CAPABILITY

1. FD CONSOLE
2. CCATS CMD MED

m

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

Mce

MANDATORY

2 OF 4 MANDATORY, 2 HIGHLY
DESIRABLE

DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE

A. FOR DISPLAY OF MANDATORY S/V PARAMETERS

B, FOR DISPLAY OF MANDATORY S/V EVENTS AND

ANALOGS

A. FOR LAUNCH PHASE ABORT REQUEST

MISSION

REV |DATE

SECTION GROUP

PAGE

APQLLO 17

FNL | 9/1/72

GROUND INSTR Mce
REQUIREMENTS

Tape 13.2

TSG 291

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

R RULE CONDITEON/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
4-4 TRAJECTORY
A. TRAJECTORY DATA A. THE TRAJECTORY DATA SOURCES ARE UTILIZED
PROCESSING AS FOLLOWS:
1. AVAILABILITY OF PRELAUNGH 1 MANDATORY 1. (A) INDEPENDENT VERIFICATION OF L/V
ONE INDEPENDENT NAVIGATION
TRACKING SOQURCE
(IPR, USB) FROM {B) PROTECTION AGAINST VIOLATION OF
LIFTOFF TO T+10 . LAUNCH ENVELOPE
MINUTES
2. IU AND CMC TM PRELAUNCH § BOTH MANDATORY A. 2. REQUIRED FOR ORBIT GO/NO-GO
VECTORS FROM
LIFTOFF TO
INSERTION
B, RTCC - DATA SELECT PRELAUNCH | MANDATORY B. TO SELECT BEST AVAILABLE DATA SOURCE
CAPABILITY
4-5 |  COMMUNICATIONS.
A. MOCR: A. FOR MISSION CONTROL
AFD CONF LOOP PRELAUNCH | 1 OF 2 MANDATORY .
_FD LOGP
MOCR Dt PRELAUNCH | ALL HIGHLY DEéIRABLE
MOCR SYS 1 & 2
A/G 1 LOOP
A/G 2 LOOP
B, MCC/LAUNCH COMPLEX: PRELAUNCH | 1 OF 3 MANDATORY B. FOR TERMINAL COUNT COORDINATION OF
MCC~PAD ACTIVITIES
121 CLTC
111 CVTS
212 MSTC
C. MCC/RSO: PRELAUNCH 1 OF 3 MANDATORY C. FOR TRAJECTORY VERIFICATION AND BOOSTER
SAFING
FD LINE TO RSO
RSO PRIVATE LINE
CAPE 111 RSC LOOP
D. MCC/REMDTED SITES: PRELAUNCH | MANDATQRY p. USED FOR COMMUNICATION WITH CREW
ONE A/G PATH
4-6 | COMPUTER
A. MOC (IBM.360/75) PRELAUNCH | MANDATORY TO PROCESS MANDATORY S/V PARAMETERS AND
TRAJECTORY DATA
B. DSC (IBM 360/75) PRELAUNCH [ HIGHLY DESIRABLE AN SSC (IBM 360/75) IS AVAILABLE AS BACKUP
TO THE MOC OR DSC.
C. CCATS {UNIVAC 494)- PRELAUNCH 1 MANDATORY AND 1 HIGHLY TO THROUGH PROCESS MANDATORY S/V
ONLINE DESIRABLE PARAMETERS TO MOC
CCATS (UNIVAC 494)-
STANDBY
4-7 TIMING
MITE (2) PRELAUNCH 1 MANDATORY MCC TIMING STANDARD TO SUPPORT MANDATORY
RTCC/CCATS COMPUTERS
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 FNL 91772 GROUND INSTR McC
. REQUIREMENTS 4-3 Tape 13.3

T8¢ 291

NASA — MSC
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MISSION RULES

SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

R RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
4-8 MCC POWER
A. BUS Al PRELAUNCH | MANDATORY A. UNINTERRUPTABLE POWER FOR D/TY
B. BUS A2 PRELAUNCH | HIGHLY DESIRABLE B. POWERS ADEG NO VSM ON A2.
C. BUS B1 PRELAUNCH | HIGHLY DESIRABLE C. 20 SECONDS INTERRUPTABLE POWER FOR THE
FOLLOWING HIGHLY DESIRABLE ITEMS:
- ONE-HALF MOCR CONSOLE POWER
- FLT DYN SSR CONSOLES AND PLOTBOARDS
- RTCC CONSOLES {EXCEPT COMP SUP)
- PDSDD
- TTY
D. BUS B2 PRELAUNCH | MANDATORY D. 20 SECOMDS INTERRUPTABLE POWER FOR
ONE-HALF OF THE MOCR CONSOLE POWER, ALL
SSR CONSOLE POWER, AND ALL MOC DDP'S
4-9 DISPLAY
A. MOCR D/TV CHANNELS PRELAUNCH | 7 OF 40 MANDATORY A. FOR DISPLAY OF MANDATORY S/V PARAMETERS
IF DISPLAY SWITCHING CAPABILITY IS ALSO
NO. OF * LOST:
POSITION CHANNELS
: 1. FI00 WILL REQUIRE 2 CHANNELS AND GAMMA
RETRO 1 VS V AND GAMMA (EI) VS V (EI) ON PLOT-
FIDO 1 BOARDS
GUIDO 1
EECOM . 2, BSE WILL REQUIRE 3 CHANNELS
GNC 1
RTCC ]
BOOSTER 1
8. TRAJECTORY DISPLAY
1. FDO LAUNCH PRELAUNCH | MANDATORY ON D/T 'B. 1. FOR CONTINGENCY ORBIT INSERTION
DIGITALS MANEUVER DATA AND T LIMITS
2. GAMMA VS V¥ PRELAUNCH | MANDATORY ON 1 OF 4: 2. FROM SELECTED TRACKING DATA SOURCE
(A) 10 X 20 SCRIBER PLOTTER
(B) D/TV
{(C) RTCC PLOTBOARD
(D) SSR PLOTBOARD
3. RFO LAUNCH PRELAUNCH { MANDATORY ON D/TV 3. MONITOR FOR MODES III AND IB
DIGITALS MANEUVER DATA
4, GAMMA{EI) vS V(EI)| PRELAUNCH | MANDATORY ON 1 OF 2: 4. MONITOR FOR G-LIMIT VIQLATION
(A} D/TY
{B) SSR PLOTBOARD
5. PHI VS LAMBDA PRELAUNCH | HIGHLY DESIRABLE ON 1 OF 2: 5. MONITOR FOR CROSS-RANGE LIMITS
{A) RTCC PLOTBOARD
{B) SSR PLOTBOARD
6. Tee YS R PRELAUNCH | HIGHLY DESIRABLE ON T OF 2: 6. MONITOR FOR ABORT MODES II, III,
L AND 1B.
{A) D/TV
{B) SRR PLOTBOARD
7.HYS D PRELAUNCH | HIGHLY DESIRABLE ON 10 X 20
SCRIBER PLOTTER
8. GAMMA(L) ¥S V{I} | PRELAUNCH | HIGHLY DESIRABLE ON 10 X 10 8. MONITOR FOR L/V AND 5/C NAVIGATION
{CMC DYNAMIC SCRIBER PLOTTER PERFORMANCE (GUIDANCE SYSTEM
STATUS) ANALYSIS - COMPARES CMC WITH TRACKING).
9. WEDGE ANGLE PRELAUNCH | HIGHLY DESIRABLE ON D/TV 9. MONITOR FOR L/V AND S/C NAVIGATION
MONITOR PERFORMANGE
MISSION REY |DATE SECTION GROUP PAGE
APOLLO 17 | FML | 9/1/72 | GROUND INSTR McC
REQUIREMENTS 4-4 Tape 13.4
TSG 291 NASA — MSC
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MISSION RULES

SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

R] RULE| CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/ COMMENTS
4-9 10, GUIDO ANALOG CHART | PRELAUNCH | HIGHLY DESIRABLE ON TV
(CONT) RECORDERS ONE AND
THO
11. INSERTION/INJECTION PRELAUNCH | MANDATORY ON D/TV 1t. FOR G&N GO/NO-GO
DIGITALS
€. ADEG CHANNELS 90-93 | PRELAUNCH | WIGHLY DESIRABLE C. FOR DSC DISPLAYS
D, VM | PRELAUNCH | MANDATORY D, FOR D/TV. IF MANDATORY CHANNELS CAN BE
DISPLAYED, THE VSM IS HD FOR LAUNCH PRO-
E. AUX VSM PRELAUNCH | HIGHLY DESIRABLE VIDED THE ETO IS LESS THAN 1 HOUR
F. EIDOPHORS (3) PRELAUNCH | 2 HIGHLY DESIRABLE
NOTE: INDIVIDUAL FLIGHT
TONTROLLERS WILL BE
RESPONSIBLE FOR REPORT-
ING LOSS OF DISPLAY
CAPABILITY OF MANDATORY
PARAMETERS TO THE FLIGHT
DIRECTOR.
misston | Rev foate SECTION GROUP PAGE
apoLLo 17 | FNL | 971772 | GROUND INSTR Mee :
REQUIREMENTS 4-5 Tape 13.5
T8G 291 NASA — MSC
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Spacecraft Center

MISSION RULES
SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

R| RULE

CONDITION/MALFUNCT ION

PHASE

RULING

CUES/NOTES/COMMENTS

4-Nn

GSFC

A. GSFC UNIVAC-494 (2)
COMMUNICATIONS
PROCESSOR

B. WBD (50.0 KBPS})
LINES (2) BETWEEN
MCC AND GSFC

TTY CIRCUITS BETHEEN
MCC AND GSFC

1. QUTGOING

o

2. INCOMING (4J)

kst
TELEMETRY:

A. VHF TM FROM THE
FOLLOWING FOR S-11,
S-IVB, AND IU:

1. CIF ANTENNA
2. MILA VHF ANTENNA

B. USB TM FROM THE
FOLLOWING:

1, MILA USB
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)
IS MANDATORY.

VOICE COMMUNICATIONS:

THIS KSC CAPABILITY 1S
DEFINED UNDER MCC

RULE 4-5
{COMMUNICATIONS) .

PRELAUNCH { 1 MANDATORY

PRELAUNCH | 1 MANDATORY

PRELAUNCH
DESIRABLE

PRELAUNCH

PRELAUNCH | 1 HIGHLY DE

PRELAUNCH | 1 MANDATORY

GSFC/KSC/MSFN

1°0F 32 CIRCUITS HIGHLY

1 OF 32 CIRCUITS MANDATORY

SIRABLE

(=]
.

. ONE UNIVAC-294 CAN PERFORM ALL NECESSARY

FUNCTIONS, THE SECOND OME IS BACKUP.

. EITHER LINE CAN BE SWITCHED TO EITHER

UNIVAC-494.

. VFTG PROVIDES TWO REDUNDANT 16 CIRCUIT

TTY CHANNELS.
1. FOR ACQ MSG, LS CMD

2, FOR RECEPTION OF LOWSPEED RADAR DATA.

. THESE ANTENNAS CAN BE SWITCHED TQ MILA OR

CIF FACILITIES

USB 1S THE CSM'S ONLY SOURCE OF DATA.

MISSION

REV |DATE

SECTION

GROUP

PAGE

APOLLO 17

FL| 971772 | Grounp

REQUIREMENTS

INSTR GSFC/KSC/MSFN

4-6 Tape 14.1

TSG 291
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MISSION RULES

SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

R 1 RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
4.12 LAUNCH_COVERAGE
KSC/MSFN SITES (SITES
NOT LISTED DUE TO
VARIABLE LAUNCH
AZIMUTH) MUST PROVIDE
THE FOLLOWING CAPA-
BILITIES FROM LIFTOFF
THROUGH S-IVB CUTOFF.
REFER TO DECISION
MATRIX (RULE 4-17)
TO DETERMINE CAPABILITY
AR. CMD
CCcs PRELAUNCH | HIGHLY DESIRABLE
B. TELEMETRY
S-1C (VHF) PRELAUNCH | HIGHLY DESIRABLE §~1C DATA IS QNLY HIGHLY DESIRABLE SINCE THE
MCC IS NOT PRIME FOR REQUESTING AN ABORT FOR
S«IC MALFUNCTIONS.
S-II {VHF) PRELAUNCH | HIGHLY DESIRABLE FROM LIFTOFF FOR ABORT CUES FROM MCC
T0 S-11 CUTOFF {APPROX
9:17 SEC)
S-IVB VHF (CP-1) PRELAUNCH | HIGHLY DESIRABLE
~Tu ccs (bp-1B) - PRELAUNCH] 1 OF 2 MANDATORY FOR ABORT CUES FROM MCC
1Y VHF (DP-1)
CSM (USB} PRELAUNCH | MANDATORY FROM LIFTOFF THROUGH FOR ABORT CUES FRCM MCC
$-IvB CUTOFF '
“C. TRACKING
THAT CAPABILITY
REQUIRED TO SATISFY
RULE 4-4 (TRAJECTORY}
IS MANDATORY
D. A/G COMMUNICATIONS
1. MILA PRELAUNCH | 1 OF 2 MANDATORY
VHF
USB
2. MSFN PRELAUNCH{ 1 OF 2 MANDATORY
VHF
USB
MISSION REV {DATE SECTION - GROUP PAGE
APOLLO 17 | FNL | 9/1/72 GROUND INSTR GSFC/KSC/MSFN
REQUIREMENTS 4-7 . Tape 14.2
TSG 291 NASA — MBC
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MISSION RULES

SECTION 4 - GROUND INSTRUMENTAIION REQUIREMENTS - CONTINUED

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

GENERAL ORBITAL COVERAGE

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

CCs

CSM USB
B. TELEMETRY

S-IVB VHF (CP-1)

10 ¢S (DP-1B}
IU VHF (DP-1)

CSM USB
C. TRACK
C-BAND
UsB
D. A/G COMMUNICATIONS

VHF
UsB

POST S/C SEPARATION

IT IS MANDATORY THAT 1
SITE PROVIDE THE
FOLLOWING CAPABILITIES:

A, TIM - CCS

B. CMD - CCS

PRELAUNCH
PRELAUNCH

PRELAUNCH
PRELAUNCH

PRELAUNCH

PRELAUNCH
PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

HIGHLY DESIRABLE
HIGHLY DESIRABLE

HIGHLY DESIRABLE -
1 OF 2 MANDATORY

MANDATORY

HIGHLY DESIRABLE
MANDATORY

1 OF 2 MANDATORY

MANDATORY

MANDATORY

DOWNLINKS REQUIRED TO RECOYER S-IVB DATA.

USB MANDATORY AT LEAST ONE STATION PRIOR TO
TLI TO CONFIRM ONBOARD CSM USB A/G

CAPABILITY.

A. TO PROVIDE TM FOR DETERMINING S-IVB STATUS

BEYOND WHF RANGE.

B. TO PROVIDE CORRECTIVE COMMAND CAPABILITY
FOR S-IVB BULKHEAD DELTA PROBLEMS,

€. BOTH OF THE ABOVE ARE REQUIRED TO INSURE

CREW SAFETY AND LM EXTRACTION.

MISSION

REV DATE

SECTION

GROUP

PAGE

APOLLO 17

FNL | 9/1/72

GROUND INSTR
REQUIREMENTS

GSFC/KSC/MSFN

4-8

Tape 14.3
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MISSION RULES

SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
4-15 HSK, GDS, MAD
IT IS MANDATORY 2 OF 3
OF THESE SITES PROVIDE
THE FOLLOWING
CAPABILITIES:
A.TH use PRELAUNCH | MANDATORY A. TO COVER TRANSLUNAR COAST AMD LPO
B. TRACK USB . PRELAUNCH { MANDATORY
C. VOICE USB PRELAUNCH | MANDATORY
D. CMD USB PRELAUNCH | HIGHLY DESIRABLE
4-16 RIOMETER NETWORK SITES PRELAUNCH
GUM .IMA HIGHLY DESIRABLE
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 |FNL 9/1/72 | GROUND INSTR GSFC/KSC/MSFN
o REQUIREMENTS 4-9 Tape 14.4
TSG 261

NASA — MSC
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MISSION RULES
SECTION 4 - GROUMD INSTRUMENTATION REQUIREMENTS - CONTINUED

INTRODUCTION TO SITE 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 DEGRADED COVERAGE.

THIS MATRIX POINTS QUT THE LOSS OF CONTINUGUS 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.

(ﬁOMINAL INSERTION IS 11:55)

TO USE THE MATRIX:

A, LOOX FOR AN X UMDER 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."

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
APOLLO 17 |FNL 9/1/72 | GROUND INSTR GSFC/KSC/MSFN
REQUIREMENTS 4-10 Tape 14.5
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MISSION RULES
SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONCLUDED

R ITEM
SITES FAILED APPROXIMATE - .CARABILITY LOST
MANDATORY
ALDS MIL/ BDA VAN COVERAGE ™ CMD TRACK AsG
™ CAPE LOST FOR S
NO-GO ITEMS
00100 00:00 | 04:10 09:10 FOR ALL Use OR use BOTH usB
T0 T TO T0 LAUNCH CCS AND | AND S AND C AND
08:49 08:49 | 12:40 16:05 AZIMUTHS VHF cCs BAND VHF
S NONE
rﬁ X G0 N/A N/A N/A
3 SEE NOTE 1
L
E -00:00
5 X - T0 04:10 60 60 NO-GO NQ-GO
iy SEE NOTE 2
T
E
08:49
F X TO 09:10 GO G0 TGO 60
f;\ SEE NOTE 3
L .
g X NONE G0 ] 60 G0
Eo b
00:00
X X T0 NO-GO G0 NO-GO NO-G0
04:10
M
U
L . 00:00
T X X TO 09:10 GO G0 NO-GO NO-GO
1 SEE NOTE 2
5 £ NOTE
L
E 00300
X X T0 04:10 GO GO NO-GO NO-GO
S SEE NOTE 2
1
T
E 08:49
X X 70 NO-GO 60 N0~GO NO-GO
F 16105
A >
1
L. 08:49
v X X T0 09:10 G0 G0 GO G0
R SEE NOTE 3
R -
$
X X NONE ]GO 6o ] G0
00:00
X X X T0 NO-GO 60 NO-GO NO-GO
09:10
NOTES: 1. LOSS OF ALDS RESULTS IN LOSS OF S-IC TM. HOWEVER, IT IS NOT MANDATORY FOR LAUNCH.
2. GO ON TM BECAUSE OF ALDS DATA UNTIL 08:49,
3. LO0SS OF COVERAGE IS NOT SEVERE ENOUGH FOR A NO-GO CONDITION.
MISSTON REV | DATE SECTION GROUP PAGE
APOLLO 17 {FNL | 9/1/72 | GROUND INSTR GSFC/KSC/MSFN
REQUIREMENTS 4-11
TSG 291 NASA —MSC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE

R | ITEM
LAUNCH/TRANSEARTH
5-1 THE LAUNCH PHASE WILL BE TERMINATED FOR ANV OF THE FOLLOWING CONDITIONS:
A. VIOLATION OF THE VEHICLE BREAKUP LINE
B. Tpp < 1:40 AND DECREASING AFTER TOWER JETTISON
C. VIOLATION OF ENTRY "G" LIMIT
D. Vg INCREASING
E. OVERSPEED CONDITIONS AT INSERTION
£. VIOLATION OF EXIT HEATING LINE
G. IF H < 75 NM AND DECREASING BEFORE ACHIEVING MODE.IV CAPABILITY
5-2 THE LES WILL NOT BE JETTISONED UNTIL MODE If CAPABILITY IS ESTABLISHED BY T__ > 1:20 AND INCREASING.
5-3 'MODE II, III, IV, AND APOGEE KICK
A. THE GROUND IS PRIME FOR ABGRT MODE DETERMINATION AND MODE 11 MANEUVER COMPUTATION. THE CREW USING THE G&N,
WILL BE PRIME FOR MODE IV, APOGEE KICK MANEUVERS, AND DETERMINATION OF S-IVE OVERSPEED CONDITIONS.
B. MODE III MANEUVERS WILL BE INTERRUPTED WHEN T = 1:00 AND DECREASING.
C. MODE IV MANEUVERS AND APOGEE KICK MANEUVERS WILL BE INTERRUPTED WHEN T _ = 1:40 AND DECREASING.
D. MODE IV MANEUVERS WILL BE INTERRUPTED IF THE CURRENT ALTITUDE IS 70 MM, DECREASING, AND Hp < 300K FT.
E. IF ENTERING, UTILIZE LIFT TO AVOID LAND. UNAVOIDABLE LAND LANDING USE RL 90 DEG.
F. IF NO SLA SEP OR IF SPS FAILS:
1. Hp < 40 - EXECUTE CM/SM SEP BY Tp. = 1:40.
2. 40 < Hp < 70 - GROUND WILL DECIDE TO USE CM RCS ASAP OR Ai APOGEE TO REDUCE Hp TO 40 HM
5-4 MODE 111 ABORTS
A. PREDICTED Tp AFTER SPS C/0 <1:00.
1. FULL LIFT IP ON WATER - DO NOT UBURN,
2. GAN GO AND FULL LEFT IP ON LAND - BURN TO T.. = 1:00, RL 90 DEG.
3. GAN NO-6O AND FULL LIFT IP ON LAND - BURN A REDUCED aV TO MAINTAIN T, AFTER C/0 AND RL 90 DEG.
B. . IF ATB < 2 SEC, DO NOT BURN.
C. IF IGNITION OCCURS AFTER GETI + 10 SEC, BURN UNTIL G&N AR = O, RL 55 DEG. (IF UNABLE TO BURN aR = 0,
RL 90 DEG.)
MISSION REv | paTE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM

5-5

5-6

THE S/C CMC WILL BE NO-GO FOR ABORT MANEUVER DETERMINATION AND MONITORING FOR ANY OF THE FOLLOWING:

A. CMC PROGRAM ALARMS:

SINGLE OCCURRENCE - 00214, 00777, 01107, 01407, 04777, 07777, 10777, 13777, 14777, 00205

CONTINUOUS OCCURRENCE - 20430, 20607, 20610, 21204, 21206, 21210, 21302, 21501, 21502, 21521, 31104,

31201, 31202, 31203, 3127]

B. RTCC AND CMC TFF DIFFERENCE OF > 40 SEC.

C. CONFIRMED ERROR IN S/C PLATFORM VELOCITY COMPONENTS OF > 50 FPS IN X OR 100 FPS IN Z,

D. CMC TRAJECTORY SOURCE INDICATES "GO" OR "NO-GO"' INCONSTSTENT WITH BEST TRAJECTORY SQURCE{S)} INDICATIQON.

THE ORBIT IS "GO" IF Hp > 70 NM,

ELIMINATION OF CM RCS PROPELLANTS DURING MODE I ABORTS

A, THE CREW WILL BE ADVISED TO BURN OFF THE CM RCS PROPELLANTS IN THE EVENT OF A MODE I ABORT IF THE PREDICTED

LANDING POINT IS ON LAND.

B, FOR LOSS OF COMM WITH MCC AND MODE I ABORT BETWEEN 61 SEC GET AND 120 SEC GET THE CM RCS PROPELLANT WILL BE

BURNED OFF.

RULES 5-8 THROUGH 5-19 ARE RESERVED.
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - COWTINUED

R} ITEM
EARTH ORBIT AND TLI
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 - 70 MM MINIMUM (VIOLATIONS WILL BE CORRECTED ASAP) IF Hp < 70 NM AND MANEUVER TO RAISE Hp IS NOT
POSSIBLE: '
1. 40 < Hp < 70 - EXECUTE SPS RETROGRADE ASAP UNTIL Hp < 40. IF NO $PS, LSE SM-RCS.
2. Hp < 40 - CM/SM SEP - RETRO WILL RECOMMEND ENTRY PROFILE.
5-21 | - RESERVED
5-22 S/C L/0 TIME (GRR) WILL BE UPDATED WITH SRC L/U TIME IF THE TWO ARE DIFFERENT BY 10 SEC.
5-23 TIME BETWEEN EPO RETROFIRE GETI AND 400K MUST BE >9 MIN. IF NOT, RETARGET FOR NEXT PTP.
5-24 RESERVED
5-25 PLANNED G&N AND SCS RETROFIRE MANEUVERS WILL BE UPDATED IF:
A. THE COMPUTED RETROFIRE POSITION CHANGES BY »0.5° LONGITUDE PRIOR TO GETI - 30 MIN.
B. THE COMPUTED RETROFIRE POSITION CHANGES >2° LONGITUDE AFTER GETI - 30 MIN,
5-26 RESERVED
MISSION REV Y DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 -~ TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEN
5-27 | IF SPS FAILS AFTER EPO RETROFIRE IGNITION OR NO SLA SEP:
A. Hp > 70 MM - RETARGET FOR NEXT BEST PTP USING RCS.
B. 40 < Hp < 70 - PITCH UP TO LOCAL HORIZONTAL ATTITUDE AND BURH SM RCS USING FOLLOWING PRIGRITIES:
1. BURN Hp TO PAD VALUE
2. BURN MAXIMUM SM RCS AV AVAILABLE
3. BURN CM RCS TO Hp = 40 MM IF SM RCS aV NOT SUFFICIENT TO OBTAIN Hp = 40 NM. IF Hp < 40 NM, TERMINATE ALL
THRUSTING AT Tgp = 7 MIN.
C.  Hp < 40 NM - REMAIN IN RETRQ ATTITUDE AND BURN SM RCS USING THE FOLLOWING PRIORITY:
1. BURN &V RESIDUALS.
2. BURN MAXIMUM SM AV AVATLABLE.
NOTE
THE S-1VB LOX DUMP CAPABILITY MAY
BE USED TO SHAPE THE ORBIT FOR
RETROFIRE MANEUVER OR TO REDUCE
THE S-IVB WEIGHT TO OBTAIN MORE
SM RCS AV
5-28 | THE G&N IS NO-GO FOR ENTRY IF:
A.  THE CMG VALUE OF DOMNRANGE ERROR (RP- RT) AT .2G DIFFERS > £100 NM FROM GROUND VALUE. CREW B. V AND VTY.
B. V AND GAMMA AT 400K ARE OUTSIDE THE CORRIDOR. GROUND WILL PROVIDE ENTRY PROFILE.
5-20 | BOOSTER NAVIGATION AND TARGET UPDATES FOR TLI:
A. AN IU NAVIGATION UPDATE WILL BE PERFORMED (AND TIME TAGGED TO INSURE INCORPORATION OVER A MSFN STATION PRIOR
TO T86 INITIATION) FOR THE FOLLOWING SITUATIONS:
1. WHERE AN IU ACCELEROMETER FAIL OCCURRED PRIOR TO EARTH ORBIT INSERTION.
2. FOR A FIRST OR SECOND TLI OPPORTUNITY WHERE MSFN VERSUS 1U DIFFERENCE VIOLATES ANY OF THE FOLLOWTNG:
AT GET = 56 MIN: DOMRRANGE POSITION » 33,100 FT
SEMI-MAJOR > 1.1 NM
CROSSRANGE VELOCITY (MAXIMUM) > 9 FPS
AT GET = 1 HR 45 MIN: DOWNRANGE POSITION > 56,894 FT
SEMI-MAJOR AXIS > 1.21 NM
CROSSRANGE VELOCITY (MAXIMUM) > 9 FPS
B. THERE WILL BE NO I TARGET UPDATES FOR EITHER TLI OPPORTUNITY.
misston | rev | oate SECTION GROUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM
5-30 RESERVED
5-31 RESERYED
5-32 - THE MAXIMUM ALLOWABLE MISALIGNMENT RATES BETWEEN THE IU AND IMU ARE 0.6 DEG/HR (IU) AND 1.5 DEG/HR (IMU).
5-33 RESERVED
5-34 TLI UNDERBURNS

A. FOR APOGEE ALTITUDES ABOVE 100K NM, A LUNAR LANDING MISSION IS AVAILABLE. THE TRADEOFFS THAT WILL BE MADE TO
ACHIEVE THIS MISSION ARE, IN ORDER OF PRIORITY: (ITEMS ARE ADDITIVE)

1. PROVIDE ADDITIONAL &V FOR MCC BY FOREGOINT ANY NOMINAL CONSTRAINTS ON TEC RETURN INCLINATION,
2. EXECUTE MCC 1 AT TLI + 3 MRS
3. PROVIDE ADDITIONAL AV FOR MCC 1 BY:
(A} UTILIZE THE LM YAW STEERING BUDGET DURING ASCENT
(B) GIVE UP LOPC 2
(C) ADD 24 HRS TO TEC
(D} REOPTIMIZE THE DESCENT APPROACH AZ
4, EXECUTE MCC 1 AT TLI + 1 HR
5. PROVIDE ADDITIONAL AV FOR MCC 1 BY:
(A) REOPTIMIZE TLC (INCREASE DESCENT SEA)
(B} SCHEDULE TEI SHORTLY AFTER RMDZ
{C) ADD 24 HRS TC TEC (MAINTAIM MISSION DURATION <300 HRS)
(D) SHORTEN THE PLANMED LUNAR STAY TIME TO ELIMINATE LOPC 1.
NOTE
THE ADDITIONAL CAPABILITY ACHIEVED BY

EACH ITEM IS HIGHLY MISSION DEPENDENT,

B. FOR APOGEE ALTITUDES BETWEEN 100K MM AND 28,000 NM, A LUNAR ORBIT ALTERNATE MISSION IS AVAILABLE. THE NOMINAL
PLAN FOR THIS MISSION IS:

1. EXECUTE MCC 1 ASAP (BETWEEN TLI + 1 AND TLI + 3 HRS)
2. EXECUTE A DPS LOI
3. EXECUTE ALL REMAINING MANEUVERS (CIRC, LOPC, TEI) WITH THE SPS

C. FOR APOGEE ALTITUDES BELOW 28,000 NM, AN EARTH ORBIT ALTERNATE MISSION WILL BE PERFORMED.

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

R | ITEM

5-35

5-36

5-37

DIFFERENCE IN CMC AND I PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION:
A. VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS NO-GO:

ak > +38 FPS
a¥ > 273 FPS
a2 > £87 FPS
AVT > +34 FPS

B. VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS TEMPORARILY NQ-GO:

+7.5 < Kk < +38 FPS
41 < af < 173 FPS
+28 < AY < +87 FPS
14 < AVT < £34 FPS

NOTE
TLI S 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 = 1 HR 46 MIN MEANS TLI IS NO-GO.
PARAMETERS ARE IU VERSUS MSFN.

SEMI-MAJOR AXIS > +3.28 NM
CROSSRANGE VELOCITY IS > +32 FPS

DIFFERENCE IN MSFN AND IU DOWNRANGE POSITION ARV > +105,100 FT AT GET = b6 MIN MEANS TLI IS NO-GO.

WITH AN S-IVB GUID REF FAIL OR AN S-IVB ACCELEROMETER FAIL DURING LAUNCH PHASE, VIOLATION OF ANY OF THE
FOLLOWING ORBITAL DECISION PARAMETERS MEANS TLI IS NO-GO. PARAMETERS ARE CMC VERSUS MSFN.

A. DIFFERENCE IN DOWMRANGE POSITION > #535,900 FEET AT GET = 56 MIN

B. DIFFERENCE IN SEMIMAJOR AXIS > £11.6 WM AT GET = 1 HR 45 MIN
C. DIFFERENCE IN CROSSRANGE VELOCITY > +78.7 FPS AT GET = 1 HR 45 MIN

RULES 5-38 THROUGH 5-45
PARE RESERVED.
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SECTION 5 TRAJECTORY AND GUIDANCE - CONTINUED

MISSION RULES

R | ITEM

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

A.  COMPUTER PROGRAM ALARMS:

SINGLE OCCURRENCE - 00205, 00214, 00777, 01107, 01407, 03777, 04777, 07777, 10477, 13777, 14777

MANEUVERS/COAST

CONTINUOUS OCCURRENCE - 20430, 20607, 20610, 21204, 21206, 21210, 21302, 21501, 21502, 21521, 31104,

31201, 31202, 31203, 31211

B. CMC/IMU ALIGNMENT DISCREPANCY (FOR MANEUVER EXECUTION, MONITORING, AND ORBIT DETERMINATION):

1. SEXTANT STAR CHECK - AUTQ OPTICS POSITIONING DOES NOT PLACE SELECTED STAR IN FIELD OF VISION OF SXT.
2, HORIZON CHECK ERROR >& DEG FOR RETROFIRE FROM EPD.

C. LGC/IMU ALTGNMENT DISCREPANCY INDICATE BY >2 DEG FROM PREDICTED COAS COQRDINATES.

1. LATITUDE > 0.02°
2. LONGITUDE > 0,02°

3. H>0.2 MW

SPACECRAFT TIMING MUST BE MAINTAINED WITHIN THE FOLLOWING LIMITS:

LGC

{SEC} - AGS_(SEC}

CHMC_{SEC)
A. RETROFTRE 2
B. ENTRY 2
C. TLI 2
D. MCC'S 2
E. LOI/DOI/CIRC/LOPC 2
F. TEI 2
G, DESCENT 0.5
H. ASCENT 0.5
I. RENDEZVOUS 0.5
J.  SXT TRACKING 0.5

RULES 5-48 THROUGH 5-55 ARE RESERVED.

2 —
2 -
0.3 0.3
0.3 0.3
0.5 0.5

'D. DIFFERENCE BETWEEN CMC/LGC- GROUND NAV CHECK AFTER A NAV UPDATE FROM GROUND IS:
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SECTIOlN 5 - TRAJECTORY AND GUIDANCE - CONTINUED

MISSION RULES

R | ITEM
5-56 RESERVED
5-57 TRANSLUNAR MCC EXECUTION CRITERIA
A, MCC'S 2 AND 4 ARE PREFERRED EXECUTION POINTS. THE FIRST MIDCOURSE WILL BE DELAYED UNTIL MCC2 IF THE COST
IS NOT PROHIBATIVE. -
B, MIDCOURSE CORRECTIONS WILL BE COMPUTED TO UTILIZE THE PREFERRED PROPULSION SYSTEM. THIS MAY INCLUDE
NON-FREE RETURN MANEUVERS OFF OF A NOMINAL FREE RETURN TRAJECTORY.
5-58 RESERVED
5-59 LOI SHALL BE TARGETED WITHIN THESE CONSTRAINTS:
‘R, THE PERICYNTHION OF THE APPROACH HYPERBOLA WILL BE MAINTAINED WITHIN +10 NM OF Hp TARGET,
B. THE ALTITUDE OF THE NODE (BETWEEN THE APPROACH HYPERBOLA AND THE DESIRED LPO) WILL BE MAINTAINED BETWEEN
~10 AND +15 NM OF Hp TARGET.
5-60 A "G0" FOR LOI REQUIRES THE FOLLOWING:
A. COMMITMENT TO AT LEAST 4 HRS IN LPO (PROVIDES ONE REV OF TRACK AFTER LOI FOR CALCULATION OF TEI),
B. ADEQUATE FUEL REMAINING FOR SUBSEQUENT LUNAR ORBIT OPERATIONS (MINIMUM IS TEI AND TEC MCC'S)
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

5-61 PREMATURE LOI SHUTDOWN FOR SPS PROBLEMS (LOI ABORT MQDES)
A. SHUTDOWN IN MODE T REGION -

EXECUTE A DPS 2-HR DIRECT ABORT FQR:
LOI BURN TIME FROM O TO 0:32
Lor AVM FROM O TO 207

EXECUTE A DPS 30-MIN DIRECT ABORT FOR:
LOI BURN TIME FROM 0:32 TO 0:53
LoI AVM FROM 207 70 3 + 48

EXECUTE A DPS TO DEPLETION 30-MIN DIRECT ABORT FOLLOWED BY A SUPPLEMENTARY APS BURN 2 HRS LATER:
LOT BURN TIME FROM 0:53 T0 1:31 ’
Lor AVM FROM 348 TO 613

B. SHUTDOWN IN MODE IT REGION -

EXECUTE A DPS + APS 2-IMPULSE CIRCUMLUNAR ABORT WITH APS BURN TO SUPPLEMENT DPS -BURN TO DEPLETION DURING SECOND
IMPULSE {APS BURN IS TWO HOURS AFTER DPS BURM) FOR: ‘

L.OI BURN TIME FROM 1:31 TO 2:03

Lo AVM FROM 613 TO 833

EXECUTE A DPS 2-TMPULSE CIRCUMLUNAR ORBIT:
LOT BURN TIME FROM 2:03 TO 2:54
LoI AVy FROM 833 T0 1200

C. SHUTDOWN IN MODE III REGION -
EXECUTE TEI (SPS OR DPS) AT NEXT OPPORTUNITY OR INITIATE AN ALTERNATE MISSION:
LOT BURN TIME FROM 2:54 TO 6:35
LoI a¥y FROM 1200 TO 2980
(FOR APOLLO 17 APS IS REQUIRED TO SUPPLEMENT DPS FOR LOI BURN TIME FROM 4:20 TO 6:35)
NOTES
1. ALL ABORT MANEUVERS ARE MCC-H TARGETED
EXCEPT FOR THE DPS 30-MIN ABORT WHICH IS
TAKEN FROM THE CREW CHART

2. CONTROL LIMITS APPLY AS FOLLOWS:

LOI BURN TIME LOI DELTA VM LIMITS

0 T0O 0:53 0 TO 348 TIGHT
0:53 T0 3:40 348 TO 1543 LOOSE
3:40 TO 6:35 1543 TO 2980 TIGHT

RULES 5-62 THROUGH 5-75 ARE RESERVED.
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM
LUNAR ORBIT
5-76 THE DOIT MANEUVER WILL BE TARGETED TQ OPTIMIZE THE GROUND TRACK FOR LUNAR LANDING.
NOTE
THE TARGETED Hp IN REV 12 IS 80K FT.
5-77 A "GO" FOR DOI REQUIRES COMMITMENT TO AT LEAST 4 HRS I[N LUNAR ORBIT.
NOTE
THES PROVIDES ONE FULL REV OF TRACK AFTER
DOI FOR CALCULATION OF TEI
5-78 AFTER AOS FOLLOWING 0011, EXECUTION OF THE BAILOUT ABORT MANEUVER WILL BE RECOMMENDED IF INGCOMING MSFN RADAR
DATA INDICATES A CLOSEST APPROACH ALTITUDE OF EQUAL TO OR LESS THAN 1.0 NM ABOVE THE LUNAR TERRAIN.
NOTES
T. THE PERICYNTHION ALTITUDE WHICH CORRESPONDS
TO 1.0 MM CLOSEST APPROACH IS 3.38 NM.
2. THE VALUE OF DOPPLER RESIDUALS AT AOS
WHICH CORRESPONDS TG TRIS PERICYNTHION
IS APPROXIMATELY -108 CYCLES PER SEC
BUT THE ACTUAL VALUE WILL BE DETERMINED
IN REAL TIME.
5-79 PRIQR TO UNDOCKING, CSM MANEUVERS WILL BE SCHEDULED ASAP TO CORRECT THE FOLLOWING SITUATIONS:
A. MISS DISTANCE OVER THE LLS GREATER THAN 0.5 DEG OUT OF PLANE
B. DEVIATION IN APPROACH AZIMUTH GREATER THANM =10 DEG FROM THE NOMINAL
C. CURRENT PERICYNTHION ALTITUDE LESS THAN 30,000 FT
MISSION REV | DATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

- Manned Spacecraft Center

MISSION RULES

5-81

5-82

5-84

RESERVED

RESERVED

THE FOLLOWING CRITERION APPLY TO DOIZ:

A.

B.
C.
)]

VOICE CONFIRMATION OF CIRC IS REQUIRED FOR EXECUTION.
OI2 WILL BE SCHEDULED AT LEAST 2 MIN AFTER CIRC.
LM RCS BURN TIME WILL BE < 30 SEC.

TARGETED PERILUNE AT PDI WILL BE NO LESS THAN 40K FT.

AN UPDATE TQ 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 15 NO LESS THAN 1000 FT NOR MORE THAN 35,000 FT.

THE CIRCULARIZATION MANEUVER WILL BE TARGETED TO ACHIEVE A CIRCULAR ORBIT AT RENDEZVOUS AND AN ORBITAL PERIOD
THAT MAINTAINS THE CSM SOLO TIMELINE,
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MISSION RULES
SECTION & ~ TRAJECTORY AND GUIDANCE - CONTINUED

R | 1TEM
5-85 A. THE LLS LANDMARK SIGHTINGS WILL BE CONSIDERED ACCEPTABLE IF THE PREMISSION LLS POSITION IS CHANGED
BY LESS THAN:
¢ < 7,900 FT  (CROSSTRACK LIMIT MAY BE UPDATED IN FLIGHT BASED ON QUALITY OF TRACKING BATA.)
A < 3,800 FT
R < 4,350 FT
B. POWERED DESCENT WILL NOT BE SLIPPED TO ACHIEVE AN ACCEPTABLE SET OF LANDMARK SIGHTINGS.
5-86 ALLOWABLE MISALIGNMENT AT PDI IS 0.6 DEG ABOUT THE Y AKIS. IF THE SECOND P52 ALIGNMENT DETECTS DRIFT RATES
INDICATIVE OF GREATER MISALIGNMENT, PDI WILL BE SLIPPED ONE REV IF NEW COMPENSATION CANNOT BE IMMEDIATELY APPLIED,
RULES 5-87 THROUGH 5-88 ARE RESERVED,
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MISSION RULES
SECTION § - TRAJECTORY AND GUIDANCE - CONTINUED

R | TTEM

RULES 5-85 THROUGH 5-83 ARE RESERVED.

LR DATA IS REQUIRED FOR LANDING.

A, LOCK-ON

1. LR DATA ACCEPTED AND CONVERGED CONTINUOUS TO P64 - CONTINUE MISSION IF LOSS OF LOCK OCCURS IN Pé4.

2. LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT - CONTINUE T0 Pe4.

(A) LANDING RADAR REGAINED IN P64,
(1) DATA ACCEPTED BY LGC - COMTINUE MISSION
(2) BATA NOT ACCEPTED BY LGC - ATTEMPT MANUAL LANDING IF LR/PGNS aM <1500 FT

{B) LANDING RADAR NOT REGAINED AT P64 - ABORT
3. LATE LR LOCK-ON WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE TO P64

(A) DATA ACCEPTED BY LGC - CONTINUE MISSION
(B) DATA NOT ACCEPTED BY LGC - ATTEMPT MANUAL LARDING

B. MINIMUM ALTITUDE WITHOUT LR ALTITUDE INCORPORATION

1. PGNS ALTITUDE LESS THAN 22,000 FEET AND PGNS HAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER
RESIDUALS, THAT CAUSE AN AGS-PGNS RADIAL VELOCITY DIFFERENCE
{A) RADIAL N6S NOT INCORPORATED AND DIFFERENCE EXCEEDS 10 FPS - ABORT
{B) RADIAL NGS INCORPORATED AND DIFFERENCE EXCEEDS 20 FPS - ABORT

2. PGNS ALTITUDE LESS THAN 18,000 FEET AND PGNS NAVIGATION ERRORS, CONFIRMED BY DOPPLER BUT NOT BY AGS,
CAUSE THE MSFN-PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED -20 FPS - ABORTY

3. PGNS ALTITUDE LESS THAN 10,000 FT

{A) RADIAL N69 NOT INCORPORATED - ABORT
(B) LOSS OF WORKING PGNS (AS DEFINED BY RULE 5-91) - ABORT

4. PGNS ALTITUDE LESS THAN 6000 FT - ABORT

NOTE

FOR FAILURES IN THE PGNS/LR INTERFACES, INCORPORATION MAY
BE SATISFIED BY A PGNS/LR COMPARISON RESULTING IN aH < 1500 FT.

C. MINIMUM ALTITUDE WITHOUT LR VELOCITY INCORPORATION

1. PGNS ALTITUDE | ESS THAN 10,000 FEET WITH LANDMARK TRACKING OBTAINED AND PGNS NAVIGATION ERRORS CONFIRMED
BY AGS OR DOPPLER THAT CAUSE MSFN - PGNS DOWNRANGE OR CROSSRANGE VELOCITY DIFFERENCES
(A) NAV NGO INCORPORATED AND AX EXCEEDS +50 OR -35 FPS OR a¥ EXCEEDS +90 OR -70 FPS - ABORT
(B) NAV N6S NOT INCORPORATED AND aX EXCEEDS 20 FPS OR aY EXCEEDS +45 OR -25 FPS - ABORT

2. PGNS ALTITUDE LESS THAN 10,000 FEET WITHOUT LANDMARK TRACKING OBTAINED AND PGNS NAVIGATION ERRORS CONFIRMED
BY AGS OR DOPPLER THAT CAUSE MSFN - PGNS DOWNRANGE OR CROSSRANGE VELOCITY DIFFERENCES
(A) NAV N69 INCORPORATED AND aX EXCEEDS 35 FPS OR a¥ EXCEEDS +70 OR -25 FPS - ABORT
(B) NAV N69 NOT INCORPORATED AND aX EXCEEDS #15 FPS OR a¥ EXCEEDS +30 OR -10 FPS - ABORT.
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R { ITEM
5-91 POWERED DESCENT WILL BE TERMINATED FOR THE FOLLOWING:
A. PGNS NAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER RESIDUALS, THAT RESULT IN THE FOLLOWING AGS-PGNS
DIFFERENCES:
a% (DOWNRANGE} > +90 OR -35 FPS
At (CROSSRANGE) > #90 FPS _
a2 (RADIAL) > 460 OR -35 FPS
B. PGNS NAVIGATION ERRORS, CONFIRMED BY DOPPLER RESIDUAL BUT NOT BY AGS, THAT RESULT IN THE FOLLOWING
MSFN-PGNS YELOCITY DIFFERENCES:
AY {(CROSSRANGE} > 200 FPS
A% (RADIAL) > #45 (R -35 FPS
G, COMMANDED THRUST INCREASING PRIOR TO THROTTLECOWN OR P63 T, = 80 SECONDS
D. GTC GREATER THAN 57 PERCENT BY P63/P64 PROGRAM SWITCH PLUS 15 SECONDS
‘E. FAILURE TO ACHIEVE FTP (AUTO OR MANUAL) BY NOMINAL T. + 31 SECONDS (ABORT AT GTC DIVERGENCE)
F. THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, 21507, 00402 (CONTINUING}
G. CONSIDERATION WILL BE GIVEN TO ABORTING FOR VIOLATION OF THE TIME BAISED DPS ABORT BOUNDARY,
5-92 THE DESCENT TARGET POINT WILL BE SHIFTED DOMNTRACK IF GTC INDICATES NO THROTTLEDOWN BY P63/64 PROGRAM
SWITCH - THE MAXIMUM SHIFT IS AS FOLLOWS: )
A. 20,000 FT DOWNTRACK IF VALID LANDMARK SIGHTINGS WERE OBTAINED,
B. 10,000 FT DOWNTRACK IF NO VALID LAND
C. N0 DOWNTRACK SHIFT WILL BE ALLOWED IF THE APPROACH AZIMUTH IS BETWEEN 95 AND 100 DEG
NOTE
ONE MINUTE OF RCS WILL BE USED TO ALLOW LANDING
WITHIN THE ABOVE LIMITS.
5-93 AN ABORT WILL MOT BE REQUESTED FOR A PGNS FAILURE AFTER PITCHOVER IN THE APPROACH PHASE.
5-94 IN THE EVENT MSFMN AND DOPPLER DATA ARE NOT AVAILABLE FOR CONFIRMATION OF PGNS/AGS ERRORS, POWERED DESCENT WILL BE
TERMINATED FOR THE FOLLOWING AGS-PGNS VELOCITY DIFFERENCES:
ak > -35 FPS
Al > +60 FPS OR -35 FPS
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R{ ITEM

5-95

IN THE EVENT MSFN, DOPPLER, AND AGS NAYV DATA ARE NOT AVAILABLE FOR MONITORING OF PGWERED DESCENT, AN ABORT WILL
BE PERFORMED IF LR DATA IS NOT INCORPORATED INTO THE PGNS BY 7 MIN,

RULES 5-36 THROUGH 5-100 ARE RESERVED.

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

R | 1TEM
ASCENT
5-101 | LM LIFTOFF WILL BE DELAYED ONE REVOLUTION RATHER THAN ACCEPTING A SLIP IN NOMINAL LIFTOFF TIME GREATER THAN
A. 10 SECONDS FOR THE DIRECT RNDZ TECHNIQUE
B. 90 SECONDS FOR THE COELLIPTIC SEQUENCE RNDZ
5-102 | FOLLOWING A DESCENT ABORT, GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR
A. THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, AND 21501
B. PGNS NAVIGATION ERRORS THAT RESULT IN:
1. AGS PREDICTED INSERTION Hp < 40,000 FEET.
2. AGS PREDICTED INSERTION Ha GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES.
3. AGS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 1.0 DEGREE.
5-103 | DURING ASCENT, GﬁInANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR
A. .THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, AND 21501
B. PGNS NAVIGATION ERRORS, CONFIRMED BY AGS RESIDUALS, THAT RESULT IN THE FOLLOWING MSFN-PGNS VELOCITY DIFFERENCES:
aX (DOWNRANGE) > =24 FPS
a¥ (CROSSRANGE) > +90 FPS (COELLIPTIC SEQUENGE RENDEZVOUS), > 45 FPS (DIRECT RENDEZVQUS)
al (RADIAL) > +37 FPS
C. PGNS NAVIGATION ERRORS THAT RESULT IN
1. AGS PREDICTED INSERTION Hp < 40,000 FEET.
2, AGS PREDICTED INSERTION Ha GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES.
3. AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN 1.0 DEGREE (COELLIPTIC SEQUENCE RENDEZVOUS),
GREATER THAN 0.5 DEG (DIRECT RENDEZVOUS)
D. IF MSFN NOT VALID DURING ASCENT THE FOLLOWING DOPPLER RESIDUALS WILL BE USED TO CONFIRM SWITCHOVER:
1.(A). AGS-PGNS AY (CROSSRANGE) > +45 FPS AND DOPPLER-PGNS RESIDUAL > +8.0 FPS FOR THE DIRECT RNDZ
(B). AGS-PGNS AV (CROSSRANGE) > +90 FPS AND DOPPLER-PGNS RESIDUAL > +16.0 FPS FOR THE COELLIPTIC RNDZ
2. AGS-PGNS AZ (RADIAL) > 37 FPS AND DOPPLER-PGNS RESIDUAL > 32,0 FPS
MISSION REV | DATE SECTION BROUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM

5-104

5-105

DURING ASCENT, THE AGS WILL BE DECLARED NO-GO FOR CONFIRMED AGS NAVIGATION ERRORS THAT RESULT IN

A. PGNS PREDICTED INSERTION Hp < 30,000 FT.
B. PGNS PREDICTED INSERTION Ha GREATER THAN TARGET VALUE PLUS 40 NM

C. PGNS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 1.0 DEGREE (COELLIPTIC SEQUEMCE RENDEZVOUS), GREATER

THAN 0.5 DEG (DIRECT RENDEZVOUS)

THE GROUMD WILL NOT REQUEST SWITCHOVER AFTER AGS Tgy < 30 SEC.

RULE NUMBERS 5-106 THROUGH
5~110 ARE RESERVED

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

R | ITEM
RENDEZVOUS
5-17111 THE PGNS IS PRIME FOR EITHER THE DIRECT RNDZ (TPI ONLY) OR THE COELLIPTIC SEQUENCE (CSI,CDH, AND TPI) MANEUVER
COMPUTATION/EXECUTION WITH THE AGS AS BACKUP UTILIZING THE ACCEPTED SOLUTION. THE AVAILABLE SOLUTIONS FOR THESE
MANEUVER{S} ARE, (IN ORDER OF PRIORITY} PGNS, AGS, CMC, AND CHARTS.
A. THE FOLLOWING VOTING LOGIC WILL BE OBSERVED FOR ALL MANEUVERS:
1. IF YHF AND RR AGREE - VOTE 2 OUT OF 3 SOURCES AND EXECUTE THE PRIORITY SOLUTION
2. IF VHF AND RR DISAGREE - MSFN WILL BE UTILIZED TO ISOLATE THE FAILED SYSTEM
B. AGREEMENT BETWEEN SOURCES IS DEFINED AS
1. DIRECT RMDZ - TIP
(A} 3FPSIN AVX
(B) 7 FPS IN AVY
() 9 FPS IN AVZ
NOTE
LM BIASES OF 1 FPS IN AVX AND -2 FPS IN AVZ
WILL BE APPLIED TO THE LM SOLUTION FOR COMPARISON
WITH THE CSM SOLUTION
2, COELLIPTIC SEQUENCE RNDZ ~ ALL MANEUVERS
(A) 3 FPS IN AVX
(B) 7 FPS IN AVY
{(C) 9 FPS IN AVz
C. THE CMC SOLUTION FOR THE PLANE CHANGE MANEUVER WILL ALWAYS BE EXECUTED IF GREATER THAN 5 FPS.
5-112] LIFTOFF WILL BE COMPUTED TO SATISFY THE FOLLOWING CONSTRAINTS:
A. DIRECT RNDZ
1. THE aH AT TPT WILL BE 15 WM.
2. THE ag AT TPI WILL BE +1.69 DEG.
3. THE WEDGE ANGLE AT INSERTION WILL BE ZERO DEGREES.
4, TPI WILL OCCUR 45 MIN AFTER INSERTION.
B. COELLIPTIC SEQUENCE RNDZ
1. THE aH AT TPI WILL BE 15 NM.
2, THE NOMINAL ELEVATION ANGLE (26.6 DEG) WILL OCCUR 16 MIN PRIOR TO SUNRISE.
3. THE CDH MANEUVER WILL BE APPROXIMATELY ZERQ aV.
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 ~ TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM
5-113 | COELLIPTIC SEQUENCE RNDZ EXECUTION SHALL, WHERE POSSIBLE, OBSERVE THE FOLLOWING CONSTRAINTS:
A. THE ACTUAL AH MAY BE SLIPPED 5 NM FROM 15 NM
B, TPI MAY OCCUR NO EARLIER THAN 31 MIN PRIOR TO SUNRISE
C. THE AT BETWEEN CDH AND TPI MUST BE GREATER THAN 30 MIN
5-114 | THE "BAILOUT" MANEUVER TO TRANSFER FROM THE DIRECT RNDZ TECHNIQUE TO THE COELLIPTIC SEQUENCE RNDZ WILL BE
EXECUTED IF:
A. THE AVG OF THE TWEAK MAMEUVER BECOMES GREATER THAN 60 FPS
B. EXECUTION OF THE TWEAK WOULD RESULT IN A LM PERILUNE OF LESS THAN 5 NM
C. LOSS OF ANY SYSTEM DURING ASCENT RESULTING IN VIOLATION OF THE RNDZ NAVIGATION MATRIX
5-115 | A, ONE PRIMARY RNDZ NAVIGATION TECHNIQUE IS REQUIRED TO COMMIT TO THE DIRECT RNDZ. THE PRIMARY RNDZ
NAVIGATION TECHNIQUES ARE:
1. LGC AND RNDZ RADAR
2. AEA AND RNDZ RADAR
3. CMC, SEXTANT, AND LM LIGHT
8. THE SECONDARY RNDZ NAVIGATION TECHNIQUES, WHICH MAY YIELD ACCEPTABLE MANEUVER SOLUTIONS BUT ARE NOT
CONSIDERED ADEQUATE AS A SINGLE MANEUVER COMPUTATION SOURCE FOR COMMITTING TO DIRECT RNDZ ARE:
1. AEA, VHF EMS, LM COAS, AND CSM LIGHT
2. AEA, VHF CMC, LM COAS, AND CSM LIGHT
3. (MC, VHF CMC, SEXTANT, AND REFLECTED SUNLIGHT
4, CMC, VHF CMC, CSM COAS, BND LM LIGHT
5. CMC, VHF CMC, CSM COAS, AND REFLECTED SUNLIGHT
RULES 5116 THROUGH 5-120
ARE RESERVED.
MISSION REY | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R|ITEM

5-121

5-122

5-123

5-124

5-125

5-126

5-127

TRANSEARTH ENTRY

TRANSEARTH MCC WILL BE TARGETED TO ACHIEVE ENTRY CONDITIONS AS FOLLOWS:

A, IF VEI > 31000 FPS OR G3N NO-GO, USE STEEP TARGET LINE.
B. [IF Vgy < 31000 FPS AND G&N GO, USE SHALLOW TARGET LINE.

TRANSEARTH MCC PHILOSOPHY
A, TEC MCC WILL NOT USE LANDING POINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTABLE.
B. IF GAMMA EI IS OUTSIDE THE ENTRY CORRIDOR.
1. PRIOR TO GET OF NOMINAL MCC 5 - EXECUTE MCC ASAP IF PREDICTED aV AT MCC 5 IS > 20 FPS

2. AFTER MCC S - EXECUTE MCC ASAP
C. MCC GREATER THAN MINIMUM IMPULSE CAPABILITY WILL USE THE SPS IF PRACTICAL.

TEC MCC FOR LANDING AREA CONTROL

A. PRIOR TO EI MINUS 24 HRS - WILL BE EXECUTED FOR RECOVERY ACCESS VIOLATIONS, UNACCEPTABLE WEATHER AT IP, OR IF
THERE 15 ANY LAND MASS IN THE G&N EMS, OR CONSTANT G LANDING AREAS OR IF A SIGNIFICANT LAND MASS IS IN
ANY OTHER PORTION OF THE OPERATIONAL FOOTPRINT.

B, AFTER EI MINUS 24 HRS - WILL NOT BE EXECUTED.

RESERVED

BACKUP ENTRY 1S CONSTRAINED AS FOLLOWS:

A. THE CONSTANT G ENTRY MUST FALL BETWEEN 3 AND 5 G'S.
B. EMS RANGING WILL NOT BE ATTEMPTED UNTIL V IS LESS THAN 25500 FPS.

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

PREDICTED ENTRY CORRIDOR VIGLATION AFTER THE LAST MCC OPPORTUNITY

A. UNDERSHOOT LINE EXCEED - GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK G IS PASSED, THEN FLY G&N.
B. OVERSHOOT LINE EXCEED - GROUND ADVISE CREW TO FLY NEGATIVE LIFT TO 2 G'S FOLLOWED BY 4-G CONSTANT ENTRY.

MISSION ) ﬁEV DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R I ITEM

§-128 | RESERVED

5-129 | RESERVED

5-130 | THE G&N IS NO-GO DURING ENTRY IF *

P65 VALUE OF VL DIFFERS FROM THE GROUND COMPUTED LIMITS

P65 VALUE OF DL DIFFERS FROM THE GROUND COMPUTED LIMITS

CAUSES TRAJECTORY TG VIOLATE THE OFFSET LIMITS {SKIP) ON EMS SCROLL

CAUSES TRAJECTORY TO VIOLATE THE' ONSET LIMITS (G) ON EMS SCROLL

THE G&N TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER THAN 5 DEG
F. THE G&N TRIM ATTITUDES AT .05 & DIFFER FROM THE GROUND VALUES BY GREATER THAN 5 DEG

G. THE CMC FAILS TO SEQUENCE FROM P63 TO P64 AT RET .05 G 5 SEC

m o & W

MISSION REV | DATE SECTION GROUP PAGE
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R | ITEM

RCS PROPELLANT.

ARE RESERVED,

RULES 5-132 THROUGH 5-139

3. FOR PREMATURE SHUTDOWN:

NO TRIM.

5-131] TET ABORTS AND RESIDUAL TRIMMING PHILOSOPHY

{C) RESIDUAL LESS THAN 5 FPS - TRIM X AND Z.

NOTE

2. AFTER SPS IGNITION, THERE WILL BE NO MANUAL SPS SHUTDOWN.

THIS RULE ALSQ APPLIES FOR A DPS TEI.NITH

NO OPERATIONAL SPS FOR BACKUP.

B. PREMATURE DPS TEI SHUTDOWN WITH AN OPERATIONAL SPS AS BACKUP

A. IN GEMNERAL, ONCE THE SPS HAS BEEN IGNITED, THE MANEUVER WILL BE COMPLETED WITH THE SPS ENGINE.
IMPLIES THAT THERE WILL BE NO MANUAL SHUTDOWNS AND AS MANY RESTARTS AS NECESSARY TO COMPLETE THE TEI
MANEUVER. QUANTITIES FOR THE aV RULES LISTED BELOW FOR PREMATURE SHUTDOWNS ARE GUIDELINES FOR USE OF

1. NO SPS IGNITION - DO NOT ATTEMPT A MANUAL RESTART. SLIP 1 REV AND DO MALFUNCTION PROCEDURES.

1. NO DPS IGNITION - SLIP 1 REV AND DD MALFUNCTION PROCEDURES AND RETARGET USING DPS QR SPS.

2. FOR A PREMATURE SHUTDOWN IN THE MODE III REGION (ACHIEVED TEI aV < 1700 FPS$/PRE-ABORT
PERIOD LESS THAN 15 HR} - TARGET THE SPS FOR THE NEXT TEI,

3. FOR A PREMATURE SHUTDOWN IN THE MODE I REGION {ACHIEVED TEI aV > 1700 FPS) - TARGET THE
SPS AT TEI +2 HR.

{A) TEI aV REMAINING GREATER THAN THE RCS AV hAPABILITY MINUS 20 FPS - RESTART SPS AND COMPLETE THE
TARGETED BURN.

(B) TEI av REMAINING LESS THAN THE RCS AV CAPABILITY MINUS 20 FPS, BUT GREATER THAN 5 FPS ~ RCS +X OR
$PS MAY BE USED TO COMPLETE THE TARGETED BURN BASED UPON CREW JUDGEMENT. NO TRIM.

MEISSION REV I DATE SECTION GROUP PAGE
APOLLO 17 |FNL | 9/1/72 TRAJECTORY TRANSEARTH
g AND GUIDANCE ENTRY 6-22 Tape 18.7

TSG 291

NASA ~— MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R1ITEM

5-140

5-141

5-142

5-144

5-145

5-146

5-147

5-143

RANGE SAFETY RULES AND AGREEMENTS

GENERAL

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

THE RSO WILL ACCOMPLISH THE PAD EMERGENCY RANGE CUTOFF PROCEDURE IF THE SPACE VEHICLE WILL MOT LIFT OFF AFTER
IGNITION AND NASA IS UNABLE TO ACCOMPLISH CUTOFF. THE RSO WILL SEND "ARM/MFCO™ ONLY IN RESPONSE TO A CODED

VERBAL REQUEST FROM THE NASA LAUNCH VEHICLE TEST CONDUCTOR {CLTC}. THE CLTC WILL CALL THE RSO ON THE CLTC-RSO
DIRECT LINE TQ TRANSMIT THIS REQUEST. THE RSO WILL NOT EXECUTE THIS PROCEDURE IF HE HAS A LIFTOFF INDICATION,

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

THE RSO WILL SEND “ARM/MFCO" 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 FO/FIDO TO THE RSO WILL BE TRANSMITTED ON THE RSO LOOP (CAPE 111)
WITH THE FIDO-RSO PRIVATE LINE AS BACKUP,

THE FD WILL INFORM THE RSO WHEN THE S-IC NO. 3 OR.NO. 4 ENGINE HAS SHUT DOWN BY STATING "RSO, NO. 3 OUT* OR
“NO. 4 OUT" ON THE RSQ LOOP (CAPE 111) AND/OR ACTIVATE THE ENGINE OUT LIGHT ON THE RSO CONSOLE. THE NO. 3
ENGINE OUT LIGHT CIRCUIT FOR FD TO RSO IS HIGHLY DESIRABLE.

IF RANGE SAFETY DESTRUCT LINES ARE VIOLATED, THE RSO WILL SEND "ARM/MFCO" AND NOTIFY THE FD/FIDO. NO SPS
THRUSTING WILL BE INITIATED FOLLOWING SUCH RANGE SAFETY ACTION EXCEPT TO PROVIDE CREW SAFETY AS DETERMINED
BY THE FD.

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

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

MISSION | REV | DATE SECTION GROUP PAGE
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5-148

5-149

5-150

5-151

5-152

5153

5-154

WHEN THE IP HAS MOVED OFF THE CAPE, FLIGHT TERMINATION ACTION WILL BE LIMITED TO "ARM/MFCO" OR CREW INITIATED
ABORT. THE "DESTRUCT/PD" FUNCTION WILL BE SENT ONLY AFTER FD/FIDO CONFIRMATION OF SATISFACTORY SPACECRAFT
SEPARATION, AND CMLY IF FUEL DISPERSION IS NECESSARY,

IF AN IP POINT S ESTABLISHED AND "DESTRUCT/PD" IS DEEMED UNNECESSARY, THE RSO WILL NOTIFY FD/FIDO, "SAFE WILL
BE SENT UPON FD/FIDO'S REQUEST, 'RSO SEND SAFE'".

Fb/FIDO WILL DECLARE TO THE RSO WHEN THERE IS NO POSSIBILITY OF INSERTING THE SPACECRAFT INTO AN ORBIT, AND

THE RSO WILL NOT ALLOW THE AFRICAN GATE TO BE OVERFLOWN.

AN ETR RANGE SAFETY OFFICER (BRSO) IS REQUIRED AT BERMUDA TO MONITOR PRESENT POSITION AND IMPACT PREDICTION
CHARTS, TO OBSERVE TELEMETRY DISPLAYS, AND TO TRANSMIT THE RANGE SAFETY FUNCTIONS WHEN COMMANDED TO PO SO BY
THE RSO. FOR FLIGHT AZIMUTHS LESS THAN 090 DEGREES, THE BRSO WILL ASSUME PRIMARY RANGE SAFETY RESPONSIBILITY

JIN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE BRSO AND THE RSO.

SAFING BY THE RSO WILL BE TRANSMITTED AFTER GATE PENETRATION AND FIRST S-IVB CUTOFF WHEN THE FD/F1D0 REQUESTS,

"RSO SEND SAFE." WHEN SAFING IS CONFIRMED, THE RSO WILL STATE "SAFING CONFIRMED."
COMM WITH FD/FIDO, THE RSO WILL SEND SAFE ONLY IF HE CAN CONFIRM S-IVB CUTOFF.

IN THE EVENT OF LOSS OF

IF SAFING CANNOT BE CONFIRMED BY.THE RSO, ANOTHER SAFING ATTEMPT WILL BE MADE BY THE RSO ON THE FIRST ORBITAL

PASS OVER THE CAPE. COORDINATION WILL BE EFFECTED WITH THE SUPERINTENDENT OF RANGE OPERATIONS (SRO) AND
FIDO TO ENSURE COMMAND COVERAGE AND TELEMETRY DISPLAY AVAILABILITY.
"RSO SEND SAFE." UPON CONFIRMATION, THE RSO WILL STATE, "SAFING CONFIRMED".

THE FD/FIDC WILL INFORM THE RSO IMMEDIATELY UPON DETERMINATION QOF A SPACECRAFT SEPARATION.
WILL BE TRANSMITTED ON THE RSO LOOP (CAPE 111) WITH THE FIDO-RSQ PRIVATE LINE AS BACKUP.

AT THE AGREED TIME, FIDO WILL STATE,

THIS NOTIFICATION

MISSION
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

MISSION RULES

R | ITEM
TRACKING SOURCES
§-155] AT LEAST TWO (2) VEHICLE POSITION DATA SOURCES ARE MANDATORY TO L/O FOR EACH PHASE OF POWERED FLIGHT PRIOR TO
THE AFRICAN GATE TO ENABLE THE RANGE SAFETY OFFICER TO DETERMINE IF THE VEHICLE IS NORMAL OR VIOLATES ESTABLISHED
INFLIGHT SAFETY CRITERIA. ‘
5-166] DATA FROM THO (2) OF THE FOLLOWING THREE (3) RADARS ARF MANDATORY TO L/O (OTHER HIGHLY DESIRABLE):
BERMUDA FPS-16, BERMUDA FPQ-6, AND GRAND TURK TPQ-18.
§-157| PRESENT POSITION AND IP PLCTS AT BERMUDA (BDA) USING INPUTS FROM EITHER THE BDA FPS-16 OR BDA FPQ-6 RADAR
ARE HIGHLY DESIRABLE FOR LAUNCH.
MISSION REV ] DATE SECTION GROUP PAGE
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AIRBORNE SYSTEMS

5-158] TWO (2) OPERATIONAL RANGE SAFETY COMMAND RECEIVERS ON FACH LAUNCH VEHICLE STAGE (S-IC, S-II, AND S-IVB} ARE

MANDATORY TQ L/0. 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. 1 OR NO. 2 IS HIGHLY DESIRABLE FOR LAUNCH.

MISSION REV | DATE SECTION GROUP PAGE
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5-160

5-161

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

COMMAND/ CONTROL

—— e —

A-4-SECOND TIME DELAY BETWEEN "ARM/MFCC" AND "DESTRUCT/PD" WILL BE PROVIDED BY TIMERS IN THE RSO CONSOLE IN THE

RCC.

MISSION REV | DATE SECTION GROUP PAGE
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COMMUNICATIONS
5-1621 ONE (1) OF TWO (2) PRIVATE, INDEPENDENT, GEOGRAPHICALLY DIVERSIFIED COMMUNICATIONS LINKS BETWEEN THE RSO AND
BRSO IS MANDATORY AND THE OTHER IS HIGHLY DESIRABLE,
5-163| ONE (1) OF THE FOLLOWING THREE {3) COMMUNICATIONS LINKS LS MANDATORY BETWEEN THE RSO AND FD/FIDO AND THE OTHERS
ARE HIGHLY DESIRABLE,
. RSO LOOP (CAPE 111)
B. RSO PRIVATE LINE
C. FLIGHT DIRECTOR LGOP
5-164| A CUMMUNICATIONS LINK BETHEEN THE RSO AND THE RANGE SAFETY SUPERVISOR (CRSS) AT THE LAUNCH CONTROL CENTER IS
"MANDATORY FOR T-40 MINUTE DESTRUCT CHECKS.
6-165| A DIRECT LINE COMMUNICATIONS LINK BETWEEN THE RSO AND THE LAUNCH VEWICLE TEST CONDUCTOR (CLTC) IS HIGHLY
DESIRABLE.
MISSIGN REV ] DATE _SECTION GROUP PAGE
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R 1 ITEM

5-166

5-167

TELEMETRY

IU TELEMETRY DATA (ONBOARD GUIDANCE PARAMETERS) TO THE RTCS ARE HIGHLY DESIRABLE UNTIL S-IVB CUTOFF FOR IP

COMPUTATION AND RSQ DISPLAY.

TELEMETRY REQUIREMENTS 7O BE DISPLAYED FOR THE RSO AND THE BRSO ARE HIGHLY DESIRABLE.

MISSTON REV | DATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONCLUDED

MISSION RULES

R ) ITEM
RANGE SAFETY WEATHER RESTRICTICNS
5-168| WIND RESTRICTIONS
AN ANNUAL PROFILE WIND RESTRICTION OF 1.25 SIGMA (11 PERCENT) WILL BE IN EFFECT FOR LAUNCH.
5-169] CEILING AND VISIBILITY RESTRICTIONS
NO CEILING OR VISIBILITY RESTRICTIONS WILL BE IMPGSED PROVIDING CNV FPS-16 AND MILA TPQ-18 RADARS AND
BEACON NO. 1 ARE OPERATIONAL. .
MISSION REV I DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 6 - SLV - TB1 THROUGH TB4/TB4A

R | 17EM
SUMMARY OF LALNCH PHASE RILES
6-1  5-IC LOSS OF THRUST
6-2 . LOSS OF ATTITUDE CONTROL .
6-3  INERTIAL PLATFORM FAILURE - ACCELEROMETER
6-4  SLV INERTIAL PLATFORM FAILURE
6-5  S-IVB CRYQ REPRESS VALVES FAIL OPEN
6~6  EXCESSIVE ATTITUDE ERROR IN PITCH OR YAW DURING S-11 BURN
6-7  S-11 LOSS OF THRUST
6-8  5-11 GIMBAL SYSTEM FAILURE
6-9  S-II SECOND PLANE SEPARATION FAILS
6-10  S5-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 MISSION RULES ALSO APPLY TG THIS SECTION:
NONE
MISSION REV DATE SECTION GROUP PAGE
ApoLLo 17 |re | es1s72 | sy - T
THRU TB4/TB4A 6-1 Tape 53.4
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MISSION RULES
SECTION 6 - SLV -~ TB1 THROUGH TB4/TB4A - CONTINUED

R | ITEM

A. BSE GENERALIZED SWITCH SELECTOR COMMAND CAPABILITY EXISTS:

1. WHEN CREW ENABLES IU COMMAND SYSTEM (EXCEPT AS NOTED BELOW IN ITEM D)
2. AFTER TB7 + 20 MIN ;
3. AFTER SPACECRAFT SEPARATION

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

C. BSE HAS NAVIGATION UEDATE CAPABILITY (FMR 6-3) AND TARGET UPDATE CAPABILITY (NO REQUIREMENT).
D. BSE HAS NO COMMAND CAPABILITY DURING POWERED BURN PHASES.

E. A SAFE DISTANCE BETWEEN THE SPACECRAFT AND S-IVB/IU IS DEFINED AS 7000 FT,

F. BSE WILL RECOMMEND NO S~IVB RESTART' FOR ANY CONFIRMED CONDITION/MALFUNCTION IN THE LAUNCH VEHICLE WHICH
RESULTS IN:

1. 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 GO/NO
G0 RECOMMENDATION WILL BE REQUIRED IF INSUFFICIENT S-IVB CONSUMABLES OR PROPULSION PERFORMANCE IS
AVATLABLE TO ASSURE ANY FINITE PROBABILITY OF ACHIEVING A CUTOFF ORBIT WITH 28K NM APOGEE
ALTITUDE {FMR 7-1).

G. IN THE EVENT OF NO $-IVB IGNITION AT RESTART OR AN EARLY S-IVB SECOND BURN CUTOFF, THE SPACECRAFT SHOULD
REMAIN ATTACHED TO THE $-IVB/IU AND MONITOR LH2 AND LOX ULLAGE PRESSURES UNTIL THE STAGE STATUS CAN BE
ASSESSED BY GROUND. IF EMERGENCY SEPARATION IS REQUIRED IMMEDIATELY AFTER S-IVB CUTOFF, THE SPACECRAFT
SHOULD IMMEDIATELY GO TO A SAFE DISTANCE (7000 FT) FROM THE S-IVB/IU.

H. ABORT OR SPACECRAFT SEPARATION DURING LAUNCH PHASE WILL BE RECOMMENDED FOR THE FOLLOWING:

6=1  S-IC LOSS OF THRUST
6-5 S-IVB LOX CRYQ REPRESS VALVE(S) FAIL OPEN
6-6  EXCESSIVE ATTITUDE ERRORS IN PITCH OR YAW DURING S-II BURN
**%§-7  S-II LOSS OF THRUST
**6-8  S-II ANY SINGLE ACTUATOR HARDOVER INBOARD
6~9  S~IT SECOND PLANE SEPARATION FAILS TO OCCUR AT TB3 + 31 SEC
6-10 S-IVB LOSS OF ENGINE HYDRAULIC FLUID PRIOR TO FIRST S-IVB BURN
6-11 S-I1VB STAGE LOSS OF THRUST
6-12 S-IVB COLD HELIUM SHUTOFF VALVE(S) FAILS OPEN

I. SPACECRAFT GUIDANCE TAKEOVER WILL BE RECOMMENDED FOR THE FOLLOWING:

6-4  LAUNCH VEHICLE INERTIAL PLATFORM FAILURE-ATTITUDE REFERENCE
7-8  LOSS OF ATTITUDE CONTROL DURING TB5, TB7

J,  S-II/S-IVB EARLY STAGING WILL BE RECOMMENDED FOR THE FOLLOWING:

6-5  S-IVB LOX CRYOQ REPRESS VALVE(S} FAIL OPEN
**§-6  EXCESSIVE ATTITUDE ERROR IN PITCH OR YAW DURING S-II BURN
**6-7  S-1I LOSS OF THRUST
**%6-8  S-II ANY SINGLE ACTUATOR HARDOVER INBOARD
*%§-12  S-IVB COLD KELIUM SHUTOFF VALV(S) FAILS OPEN

** TIME DEPENDENT

MISSTON REV | DATE SECTION GROUP PAGE
APOLLO 17 FENL | 971772 T sLy - TBI
THRU TB4/TBAA 6-2 Tape 11A.8

TSG 291A

NASA — MSC




MISSION RULES
SECTION 6 - SLV - TB1 THROUGH TB4/TB4A -~ CONTINUED

NASA - Manned Spacecraft Center

R|ITEM

K. TLI INHIBIT PRIOR TO RESTART OR SPACECRAFT SEPARATION WILL BE RECOMMENDED FOR THE FOLLOWING:

7-1  INSUFFICIENT PROPELLANTS REMAIN FOR ACHIEVEMENT OF ACCEPTABLE ALTERNATE MISSIONS.
7-5  FAILURE OF RANGE SAFETY SYSTEM AFTER INSERTION

7-8  LOSS OF ATTITUDE CONTROL
7-22 S-IVB CONFIRMED LOSS OF HYDRAULIC FLUID

8-6  S-IVB ACTUATOR CONFIRMED HARDOVER PRIOR TO IGNITION
8-8  LOSS OF ATTITUDE CONTROL DURING S-IVB SECOND BURN

FOLLOWING:

7-4  J-2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST S-IVB CUTOFF
*7-6  5-IVB COLD HELIUM SHUTOFF VALVES FAIL TO CLOSE

7-12  9-2 ENGINE MAIN FUEL VALVE OR MAIN OXIDIZER VALVE LEAKAGE

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

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

*EMERGENCY SEPARATION REQUIRED

N. THERE MUST BE AT LEAST AN 80 MIN COAST PERIOD BETWEEN S-IVB FIRST AND SECOND BURNS.

- M, BSE WILL INHIBIT TB6 IN THE EVENT A TLI NO-GO DECISION IS MADE IN TB5.

'L. SPACECRAFT SEPARATION OR TLI INHIBIT WILL BE RECOMMENDED UNLESS GOMMAND ACTION IS SUCCESSFUL FOR THE

MISSTON REV | DATE SECTION GROUP PAGE
APOLLO 17 |FNL | %/1/72 | SLv - TB)
THRU TB4/TB4A. 6-3 Tape 20.3
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MISSION RULES

SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
6-1 S-IC STAGE LOSS OF LAUNCH CUES
THRUST
ABB, 1. THRUST OK SWITCHES - OFF
A. ANY SINGLE ENGINE A, CONTINUE MISSION {K33-115 THROUGH K47-115)
PRIOR TO TB3
BSE INFORM FLIGHT AND FIDO, 2. THRUST CHAMBER PRESSURE
(D8-101 THROUGH D8-105)
B. ANY TWO OR MORE B. ABORT
ENGINES PRIOR TO 3. LONGITUDINAL ACCELERATION
DEACTIVATION OF BSE INFORM FLIGHT AND TRANS- (A2-603)
ENGINE AUTO ABORT MIT ABORT REQUEST.
. 4. FINAL THRUST OK CUTOFF - ON
C. LOSS OF TWO ADJACENT C. ABORT (K52-115 THROUGH K56-115)
CONTROL ENGINES AFTER
DEACTIVATION OF AUTO BSE INFORM FLIGHT AND TRANS- { NOTES
ABORT AND BEFORE MIT ABORT REQUEST WHEN ALL
TB2 + 8 SEC ENGINES CUT OFF A&B. 1. CREW MAY DEACTIVATE AUTOMATIC ABORT
AFTER TB1 120 SEC.
D, LOSS OF TWO ADJACENT D. CONTINUE MISSION
CONTROL ENGINES C. 1. FOR LOSS OF TWO ADJACENT CONTROL
AFTER TB2 + 8 SEC BSE INFORM FLIGHT AND FIDO. ENGINES BEFORE CECO (TB2 + 0 ), ALL
ENGINES WILL CUT QFF AT CECO, FOR LOSS
E. LOSS OF THRUST - LAUNCH E. CONTINUE MISSION OF TWO ADJACENT CONTROL ENGINES AFTER
ENGINE 3 OR 4 {THIS CECO. ALL ENGIMES WILL CUT OFF
RULE APPLIES OMLY FOR BSE INFORM FLIGHT AND FIDO, IMMEDIATELY.
THE UNIQUE CASE OF FLIGHT INFORM RSO.
ENGINE 3 OR 4 THRUST D. 1. ALL ENGINES WILL SHUT DOWN
L0OSS BETWEEN : IMMEDIATELY. S$-IC/S-11 STAGING IS
0 TO 45 SEC) ENABLED AT TB2 + 16,9 SEC.
1. VOICE COMM 1.{A) FLIGHT CONFIRM ENGINE CUES
WITK RSO 3 OR 4 QUT VIA RSO
1.00P. . . E. 1. THRUST CHAMBER PRESSURE
(D8-103 AND D8-104)
(B) FLIGHT CONFIRM NO
OTHER KNOWN ANOMALIES 2. ENGINE 3 OR ENGINE 4 THRUST OK
BY LIGHT ACTIVATION SWITCHES OFF (K39-115 THROUGH K44-115)
AND VOICE REPQRT,
3. ENGINE 3 OR 4 FNL THRUST OK CUTOFF
2. NO VOICE COMM 2. FLIGHT CONFIRM ENGINE (K54-115 THROUGH K55-115)
WITH RSO 3 OR 4 QUT AND NO OTHER
KNOWN ANOMALIES BY LIGHT NOTES
ACTIVATION.
E. 1. RSO PL OR FD LOOP BACKUP TO RSO LOOP.
2. CONFIRMATION OF KO OTHER KNOWN
ANOMALIES WILL BE BASED ON:
(A) ENGINE CHAMBER PRESSURE NQT
DECREASING, AND
(B) THRUST OK SWITCHES - ON
MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 6 -~ SLV - TB1 THROUGH TB4/TB4A - CONTINUED

NASA - Manned Spacecraft Center

*

R | RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES

/NOTES/COMMENTS

6-2

LOSS OF ATTITUDE
CONTROL

A. PRIOR TO DEACTIVATION
OF EDS AUTO ABORT

B. BETWEEN DEACTIVATION
OF EDS AUTO ABORT
AND TB5 INITIATE

LAUNCH

LAUNCH

A. ABORT

BSE TRANSMIT ABORT REQUEST

B. ABORT

BSE TRANSMIT ABORT REQUEST

CUES
Al

ANGULAR RATES - PITCH (R4-602) OR
YAW (R5-602) GREATER THAN 2 DEG/SEC
AND NOT DECREASING. ROLL (R6-602)
GREATER THAN 5 DEG/SEC AND NOT
DECREASING.

. ANGULAR RATES - PITCH (R13-602) OR

YAW (R8-602) GREATER THAN 2 DEG/SEC
AND NOT DECREASING. ROLL (R12-602)
GREATER THAN 5 DEG/SEC AND NOT
DECREASING (SEE NOTE A.2)

. LOSS OF ATTITUDE CONTROL ALERT

(SEE NOTE A.2.)

NOTES

Al

CUES
B.1.

2.

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

ANGULAR RATES - PITCH (R4-602), YAW
{R5-602) , GREATER THAN OR EQUAL TO

10 DEG/SEC, ROLL (R34-602) GREATER THANM
OR EQUAL TO 20 DEG/SEC.

ANGULAR RATES - PITCH (R13-602), YAW
{R8-602), GREATER THAN OR EQUAL TO
10 DEG/SEC.

. EDS OVERRATE - PITCH OR YAW (K84-602),

ROLL (K83-602).

NOTES

B.1.

R13-602 AND R8-602 ARE VALID IF RATE
CHANNEL SWITCHOVER HAS NOT OCCURRED.

. LOSS OF ATTITUDE CONTROL ALERT WILL BE

GIVEN FOR THE FOLLOWING CONDITIONS:
(A) LVDC/LVDA COMPUTATIONAL FAILURE.

(B) ATTITUDE ERROR SIGNALS: TBI +
120 SEC THRU S-I1 BURN - PITCH, YAW,
ROLL, 5 DEG. S-IVB BURN - PITCH AND
YAW, 5 DEG; ROLL, 3.5 DEG.

FAILURE TO INITIATE PROPER GUIDANCE
SEQUENCE

(D) S-IVB ENGINE ACTUATOR HARDOVER
GREATER THAN +5 DEG {S-IT BURN
ONLY)

(E} FAILURE OF S-IVB ENGINE HYDRAULICS
(S-TVB BURN ONLY)

(C

-~

. ROLL ATTITUDE ERRORS >3.5 DEG. DURING

S-IVB BURN MAY BE A RESULT OF LOSS OF
BOTH APS MODULES. THE CREW SHOULD
ATTEMPT TO CONTROL ROLL WITH RCS.

MISSION

REV DATE

SECTION

GROUP

PAGE
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MISSION RULES

SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONTINUED

R | RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

6-3

INERTIAL PLATFORM
FAILURE - ACCELEROMETER
{ONE OR MORE AXIS)

LAUNCH VEHICLE INERTIAL
PLATFORM FAILURE -
ATTITUDE REFERENCE

LAUNCH
COAST
RESTART

ALL

CONTINUE MISSION

BSE INFORM FLIGHT, FIDO,
GUIDO

CAPCOM ADVISE CREW

CONTINUE MISSION

AND

BSE INFORM FLIGHT AND RECOM-

MEND SPACECRAFT GUIDANCE
TAKEQVER

cuEs

1. GUIDANCE STATUS WORD (MODE CODE 24)
(H60-603)

BITS D26 AND D25 FOR Z ACCEL SET TO “ONE"
BITS D24 AND D23 FOR X ACCEL SET TO "ONE"
BITS D22 AND D21 FOR Y ACCEL SET TO "ONE"

2. ACCELEROMETER PICKOFFS (X, Y, OR Z)
INDICATE IN EXCESS OF 3 DEG AND NOT
DECREASING (H10-603, H11-603, H12-603)

NOTES

1. NO EFFECT ON VEHICLE TRAJECTORY DURING
S-IC STAGE BURN.

2. LVDC SWITCHES TO A BACKUP MODE AND
UTILIZES A PRECOMPUTED F/M PROFILE FOR
FAILED AXIS DURING THE S-IC, S-II, AND
S-IVB BURNS. THE IU STATE VECTOR THERE-
AFTER MAY NOT REFLECT THE ACTUAL FLIGHT
TRAJECTORY.

3. A NAVIGATION UPDATE WILEL BE REQUIRED
UNLESS REAL-TIME ANALYSIS INDICATES A
NAVIGATION UPDATE IS NOT REQUIRED
(SEE FMR 5-29).

4, CREW WILL INITIATE MANUAL CUTOFF FOR AN
OVERSPEED CONDITION.

THE SECOMD BURN PRECOMPUTED F/M PROFILE
FOR THE FAILED AXIS ASSUMES NOMINAL
PROPULSION PERFORMANCE AND NOMINAL MASS
HISTORY,

o

CUES

1. GUIDANCE REFERENCE FAILURE (D04 OR DO6)
GUID MODE WORD 2 (MODE WORD 26) BIT 8 SET
TO ONE (H60-603}

2. GUIDANCE STATUS WORD {MODE CODE 24}
{H60-603)

BITS D20 AND D19 FOR Z GIMBAL SET TO "ONE“
BITS D18 AND D17 FOR X GIMBAL SET TO “ONE"
BITS D16 AND D15 FOR Y GIMBAL SET TO "ONE"

3. LADDER OUTPUTS CONSTANT FOR FAILED AXES
(H54-603, H55-603, H56-603)

4, ATTITUDE ERROR CONSTANT FOR FAILED AXES
(H69-602, H70-602, H71-602)

NOTES
IN THE EVENT OF THIS FAILURE PRIOR TO TB6,

THE CREW WILL HAVE TO INITIATE TB6, AND
TLI C/0 WILL BE ISSUED BY CMC.

MISSION

REV JDATE

SECTION

GROUP

PAGE
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MISSION RULES

- Manned Spacecraft Center

SECTION 6 -~ SLV - TB1 THROUGH TB4/TB4A - CONTINUED

R| RULE | CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
6-5 | s-1v8 LOX CRvO Repress  |Launcw CUES
VALVE(S) FAILS OPEN =
: 1. LOX TANK ULLAGE PRESSURE AT RELIEF
A. PRIOR TO S-IT CUTOFF A. CONTINUE MISSION/EARLY STAGE/ (41-44 PSIA) AND RELIEVING (D179-406,
ABORT £180-406)
1. DURING S-IC BURN
1. CONTINUE MISSION 2. COLD HELIUM REGULATOR DISCHARGE PRESSURE
EFEET‘§TKEEZEB§§4 REMAINS LESS THAN 50 PSIA (D105-403).
BSE INFORM FLIGHT AND 3. COLD HELIUM BOTTLE PRESSURE DECAYING
RECOMMEND CREW HOLD (D261-403, D263-403),
TOMER, AT TB3 + 35
SECONDS, BSE RECGMMEND 4, BURNER LOX REPRESS COIL TEMPERATURE
EARLY STAGE. BELOW -100° F (€378-403).
IF S-1VB DOES NOT START,
BSE TRANSMIT ABORT REQUEST
IF S-1VB STARTS, BSE
RECOMMEND CREW JETTISON
TOWER AND CONTINUE
MISSION.
2. DURING $-11 BURN 2. CONTINUE MISSION
' EARLY STAGE
BSE INFORM FLIGHT AND
RECOMMEND EARLY STAGE
3 MINUTES FROM
MALFUNCTION.
IF THE LOX TANK ULLAGE
PRESSURE IS AT 50 PSIA .
OR OFF-SCALE HIGH, BSE
INFORM FLIGHT AND
TRANSMIT ABORT REQUEST.
B. IN T85 EARTH B. CONTINUE MISSION/EMERGENCY | B,1. COLD HELIUM REGULATOR DISCHARGE PRESSURE
ORBIT SPACECRAFT SEPARATION REMAINS LESS THAN 50 PSIA (D105-403).
BSE INFORM FLIGHT AND 2. LOX TANK ULLAGE PRESSURE INCREASING
(D179-406, D180-406).
1. CVCLE AND CLOSE LOX CRYO
REPRESS VALVE 3. BURNER LOX REPRESS COIL TEMPERATURE
BELOW ~100° F (C378-403).
IF 1 IS UNSUCCESSFUL,
4. COLD HELIUM BOTTLE PRESSURE DECAVING
2. VENT LOX TANK (D261-403, D263-403).
3. OPEN LH2 CRYO REPRESS YLV | NOTES
4. TERMINATE LOX VENT ASAP | 1. ACTION REQUIRED TO AVOID EXCEEDING LOX
AFTER 8 MIN TANK OVER-PRESSURE OR BULKKEAD POSITIVE
DELTA PRESSURE LIMITS (FMR 7-14).
5. CLOSE LH2 CRYQ REPRESS
VALVE ASAP AFTER 40 MIN | 2. SEE FMR 7-18 FOR RESTART CRITERIA FOR
OFF-NOMENAL COLD HELIUM PRESSURE.
IF THE LOX TANK ULLAGE
PRESSURE IS AT 50 PSIA OR 3. IF THE LOX NPV VALVE FAILS TO OPEN, THE
OFF-SCALE HIGH, BSE INFORM LOX VENT VALVE CAN BE OPENED AS BACKUP.
FLIGHT AND TRANSMIT ABORT
REQUEST AND REQUEST 4. IF THE LH2 CRYO REPRESS VALVE IS OPENED,
EMERGENCY SEPARATION. THE TU STATE VECTOR WILL BE IN ERROR SINGE
THE TU USES A STORED PROGRAM. A NAV UP-
DATE MAY BE REQUIRED.
5. THIS FAILURE WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
VELOCITY CUTOFF AND LUNAR IMPACT OPERATIONS.
MisstoN | Rev |pate SECTION GROUP PAGE
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MISSION RULES

SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONTINUED

R ] RUE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
6-6 EXCESSIVE ATTITUDE ERROR| LAUNCH ABORT/EARLY STAGE CUES
IN PITCH OR YAW DURING
S-IT BURN 1. GUIDANCE CHI MINUS THETA GIMBAL ANGLE
(H60-603} GREATER THAN 85 DEG PITCH,
A. PRIOR TG S-IVB TO A. ABORT 45 DEG YAW AND DIVERGING.
COI CAPABILITY
BSE INFORM FLIGHT AND 2. ACTUATORS NOT RESPONDING (G8-201 THRU 204,
TRANSMIT ABORT REQUEST 69-201 THRU 204, G30-207 THRU 204,
G31-201 THRU 204).
B. BETWEEN S-IVB TO COI B. EARLY STAGE :
AND S-IT CUTOFF 3. VERIFIED TRAJECTORY DEVIATION.
BSE INFORM FLIGHT AND FIDO
AND RECOMMEND EARLY STAGING NOTE
THIS RULE DOES NOT APPLY FOR OTHER IDENTIFIED
LAUNCH VEHICLE MALFUNCTIONS. SEE FMR 6-2,
6-3, 6-4, 6-7.
6-7 $-1T LOSS OF THRUST LAUNCH CUES
A. ANY SINGLE ENGINE A. CONTINUE MISSION A.1. THRUST OK SWITCHES-OFF (K231-201 THRU
FAILURE TO ATTAIN 205, K232-201 THRU 205).
THRUST OR LOSS OF BSE INFORM FLIGHT AND FIDO.
THRUST PRIOR TO . 2. THRUST CHAMBER PRESSURE- ZERO (D13-201
NOMINAL S-II CUTOFF THRU 205).
3. LONGITUDINAL ACCELERATION (A2-603).
B. ANY TWO ENGINES B. CONTINUE MISSION B.7. THRUST OK SWITCHES OFF (K231-201 THRU
FAILURE TO ATTAIN 205, K232-201 THRU 205}
THRUST OR LOSS OF CREW WILL ABORT ON ONBOARD
THRUST ' LIMITS. 2. THRUST CHAMBER PRESSURE ZERO (D13-201
THRU 205)
3. LONGITUDINAL ACCELERATION (A2-603)
C. THREE OR MORE €. ABORT/EARLY STAGE/ C.7. THRUST OK SWITCHES OFF {X231-201 THRU
ENGINES QUT CONTINUE MISSION 205, K232-201 THRU 205)
1. PRIOR TO S$-IVB 1. ABORT 2. THRUST CHAMBER PRESSURE ZERO (D13-201
TO COI CAPABILITY THRU 205)
BSE INFORM FLIGHT AND
TRANSMIT ABORT REQUEST. 3, LONGITUDINAL ACCELERATION (A2-603)
2. AFTER S-IVB TQ COI 2. EARLY STAGE C. NOTE
CAPABILITY BUT
PRIOR TO LOW BSE INFORM FLIGHT AND AFTER PROGRAMED S-I1 CENTER ENGINE CUTOFF,
LEVEL SENSE ARM RECOMMEND EARLY STAGING ENGINES OUT REFERS ONLY TO CONTROL ENGINES.
3. AFTER LOW LEVEL 3. EARLY STAGE/
SENSE ARM ONTINUE MISSION
(A) 3 CONTROL (A) EARLY STAGE
ENGINES QUT
BSE INFORM FLIGHT AND
RECOMMEND EARLY STAGE
(B) ALL ENGINES {(B) CONTINUE MISSION
ouT
* BSE INFORM FLIGHT
MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 6 - SLV - TB1 THROUGH TB4/TB4A ~ CONTINUED

R| RULE| coNDITION/MALFUNCTTON PHASE RULING CUES/NOTES/COMMENTS
6-8 S-11 STAGE ANY SINGLE LAUNCH ABORT/EARLY STAGE/CONTINUE CUES
ACTUATOR HARDOVER MISSION -
INBOARD 1. YAM ACTUATOR POSITION EXCEEDS +6 DEG
(68-201 THRU 204, G30-201 THRU 204)
A. PRIOR TO S-IVB TO COI A. ABORT
CAPABILITY 2. PITCH ACTUATOR POSITION EXCEEDS +6 DEG
BSE INFORM FLIGHT AND (G9-201 THRU 204, 631~-201 THRU 204)
TRANSMIT ABORT REQUEST :
3. ADJACENT CONTROL ENGINE ACTUATOR IN SAME
B. BETWEEN S-IVB T COI B. EARLY STAGE PLANE MOVES 4-1/2 DEG INBOARD (SAME
CAPABILITY AND 30 SEC _— MEASUREMENTS AS CUES 1 AND 2}
PRIOR TO S-I1 CUTOFF BSE INFORM FLIGHT AND
RECOMMEND EARLY STAGING NOTES
€. AFTER $-1I CUTOFF C. CONTINUE MISSION THE CREW SHOULD ABORT OR EARLY STAGE AS SOOM
MINUS 30 SEC E— AS POSSIBLE AFTER MALFUNCTION OCCURS TO
BSE INFORM FLIGHT PRECLUDE EXCESSIVE THERMAL PROBLEM IN AFT
INTERSTAGE.
-9 S-I1 SECOND PLANE LAUNCH ABORT CUES
SEPARATION FAILS TO
OCCUR AT 783 + 31.7 SEC BSE INFORM FLIGHT AND TRANSMIT | 1. SECOND PLANE SEPARATION INDICATION SHOWS
| ABORT REQUEST. CREW ABORT NO SEPARATION (M86-206, M87-206)
PRIOR TO TB3 + 1 MIN 45 SEC. .
2. GUIDANCE MODE WORD 1 MODE CODE 25 BIT
D15 REMAINS ZERO (M60-603).
3. IGNITION BUS VOLTAGE REMAIN® AT
APPROXIMATELY 28 VOLTS (M125-207).
4. RECIRCULATION BUS VOLTAGE REMAINS AT
APPROXIMATELY 56 VOLTS (M111-207).
NOTES
THE CREW SHOULD ABORT AS SOON AS POSSIBLE
AFTER MALFUNCTION OCCURS TO PRECLUDE EXCESSIVE
THERMAL PROBLEMS IN AFT INTERSTAGE.
6-10 | S-IVB LOSS OF HYDRAULIC | LAUNCH ABORT CUES
FLUID PRIOR TO FIRST
S-1VB BURN BSE INFORM FLIGHT AND FIDO AND | 1. HYDRAULIC RESERVOIR OIL LEVEL APPROX ZERO
RECOMMEND MO S-IVB START. BSE PERCENT (L7-403).
TRANSMIT ABORT REQUEST AT .
S-1I CUTOFF. 2. HYDRAULIC SYSTEM PRESSURE LESS THAN
1700 PSIA (D41-403).
3, HYDRAULIC RESERVOIR PRESSURE APPROX ZERO
PSIA (D42-403).
NOTES
1. IF L7-403 IS FUNCTIONING PROPERLY, IT IS
REQUIRED FOR IMPLEMENTATION OF THIS RULE.
2. SPACECRAFT SHOULD HAVE COI CAPIBILITY AT
S-1T CUTOFF
3, AT S-II CUTOFF, THE CREW SHOULD INHIBIT
THE S-IVB START WITH THE TRANSLATION
HANDCONTROLLER,
MISSION REV Joate SECTION GROUP PAGE
ApoLLo 17 | FaL | 911772 | sLv - TR
THRU TB4/TB4A 6-9 Tape 53.8

TSG 291

NASA — MSG




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONCLUDED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
6-11 S-IVB STAGE LOSS OF CUES
THRUST
1. THRUST CHAMBER PRESSURE - ZERQ {D1-401).
A. FAILS TO ATTAIN LAUNCH A, ABORT
THRUST OR PREMATURE 2. THRUST OK SWITCHES - OFF {K14-401,
SHUTDOWN PRIOR TO BSE TRANSMIT ABORT REQUEST. K157-401}.
OBTAINING PARKING
ORBIT 3. LONGITUDINAL ACCELERATION - ZERG {A2-503).
B. SHUTDOWN PRIOR TO TLI B. CONTINUE MISSION 4. TB5 1S. INITIATED. GUID MODE WORD 1 {MODE
ACHIEVING MINIMUM CODE 25); BIT D2 SET TO ONE (H60-603).
. REQUIRED APOGEE BSE INFORM FLIGHT AND
ALTITUDE AND ENTRY COMMAND TG EARTH ORBITAL 5. TB7 IS INITIATED, GUID MODE WORD 2 (MOBE
INTO TB7 FOR REASONS CONFIGURATION CODE 26); BIT D20 SET TO ONE (H60-603).
OTHER THAN A
PROPELLANT DEPLETION THE SPACECRAFT SHOULD REMAIN | NOTES
ATTACHED 7O THE S-1VB/IU AND
MONITOR LH2 AND LOX TANK 1. SEPARATION WILL BE REQUIRED FOR VIOLATION
ULLAGE PRESSURES. IF OF FMR 7-6 OR FMR 7-14.
SEPARATION IS REQUIRED, THE
SPACECRAFT SHOULD IMMEDI- 2. FOR A FAILURE OF THE S-IVB TQ RESTART, THE
ATELY GO TO A SAFE DISTANCE ONBOARD PROGRAM WILL RECYCLE TQ T85
(7000 FT) FROM THE S-IVB/IU. THROUGH TBGC FOR A SECOND RESTART
OPPORTUNITY.
6-12 5~1VB COLD HELIUM LAUNCH CUES
SHUTOFF VALVES FAIL
QPEN 1. COLD HELIUM REG DISCHARGE PRESSURE
REMAINS GREATER THAN 200 PSIA (D105-403)
A. PRIOR TO S~II. ENGINE A. ABORT
START. 2. LOX ULLAGE PRESSURE AT RELIEF SETTING
BSE INFORM FLIGHT AND TRANS- (41-44 PSIA) AND RELIEVING (D179-406,
MIT ABORT REQUEST D180-406)
B, BETWEEN $-II ENGINE B. EARLY STAGE 3. COLD HELTUM BOTTLE PRESSURE DECAYING
START AND 30 SEC (D261-403, D263-403).
PRIOR TO $~II CUTOFF BSE INFORM FLIGHT AND RE-
COMMEND EARLY STAGING
IMMEDIATELY. IF PRIOR TO
TOWER JETTISON, THE CREW
SHOULD HOLD THE TOWER UNTIL
AFTER S-IVB START
C. AFTER S-II CUTOFF C. CONTINUE MISSION
MINUS 30 SEC
BSE INFORM FLIGHT
MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TB5 AND TB7

R ITEM

7-1
7-2
7-3
7-4
7-5
7-6

7-8

7-9

7-10
7-11
7-12
7-13
7-14
7-15
7-16
7-17
7-18
7-19
7-20
7-21
7-22
7-23
7-24
7-25
7-26
7-27
7-28
7-29
7-30

SUMMARY OF CCAST PHASE RULES

INSUFFICIENT PROPELLANT

LOSS OF ONE APS MODULE

MAIN FUEL VALVE FAILS TO CLOSE

MAIN OXIDIZER VALVE FAILS TO CLOSE

RANGE SAFETY SYSTEM NOT SAFED AFTER INSERTION

COLD HELIUM SHUTOFF VALVE FAILS OPEN

AUXILTARY HYDRAULIC PUMP FAILS

LOSS OF ATTITUDE CONTROL

CONTINUOUS VENT REGULATOR FAILS TO OPEN

APS ULLAGE ENGINE FAILS ON

RESERVED _
J2 ENGINE MAIN FUEL YALVE OR MAIN OXIDIZER VALVE ‘LEAKAGE IN TBS
10 ENVIRONMENTAL CONTROL SYSTEM FAILS

COMMON BULKHEAD aP

LOSS OF S-IVB STAGE PNEUMATICS

RESERVED

LR, TANK VENT FAILURE OR LEAK

LON COLD HELIUM SUPPLY

LOX TANK ULLAGE PRESSURE IS LESS THAN 31 PSIA

J-2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS
PU VALVE FAILURE

$-IVB CONFIRMED LOSS OF HYDRAULIC FLUID

RESERVED

RESERVED

LOX NON-PROPULSIVE VENT FAILS TO OPEN

LH, LATCHING VENT VALVE FAILS TO OPEN

GH, START BOTTLE DUMP FAILS TO OCCUR

COLD HELIUM DUMP FAILS TO OCCUR

RESERVED :

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
6-5 SIV B LOX CRYO REPRESS VALVE FAILS OPEN.

MISSION REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TBS AND TB7 - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-1 PRIOR TO S-1VB EARTH NO_$-1YB RESTART/CONTINUE CUES
RESTART, PROPELLANT ORBIT MISSTON

QUANTITIES PRECLUDE
ACHIEVEMENT OF AN
ACCEPTABLE LUNAR
MISSION AND:

A. NO FAILURES HAVE
BEEN IDENTIFIED
WHICH RESULTED IN AN
EXCESSIVE PROPELLANT

. IMBALANCE, AND
INSUFFICIENT
PROPELLANT REMAINS
FOR ACHIEVEMENT
OF AN ACCEPTABLE
ALT MISSION

FAILURES HAVE BEEN
IDENTIFIED WHICH
RESULTED IN AN
EXCESSIVE IMBALANCE
OF PROPELLANTS

1. LOX DUMP WOULD
SIGNIFICANTLY
IMPROVE THE
PROBABILITY OF A
MINIMUM LUNAR
LANDING OR A
MINIMUM LO
MISSION,

w

2. LOX DUMP WOULD
NOT SIGNIFICANTLY
IMPROVE THE
PROBABILITY OF A
MINIMUM LO
MISSION.

1. PROPELLANT REMAINING AS ASCERTAINED
BURING R/T EVALUATIONS.

A. NO S-IVB RESTART NOTES

BSE INFORM FLT OF PREDICTED 1. FAILURES REQUIRING EVALUATION OF PROPELLANY
CAPABILITY REMAINING ARE DEFINED BY FMR'S 6-5, 6-7,
6-12, 7-3, 7-4, 7-6, 7-9, 7-12, 7-17, 7-18,
7-19, 7-21, 7-24, 7-30, 8-4,

2. FAILURES WHICH RESULT IN A LOX DUMP RE-
QUIREMENT ARE:

(A) LOX CRYO REPRESS VALVES FAIL OPEN

B. CONTINUE MISSION/NO $-IVB (FMR 6-5). OTBY FAILS OPEN DURING
© .RESTART S-1¥B FIRST BURN (FMR 7-30)
‘ (B) COLD HELIUM SHUTOFF VALVES FAIL OPEN
(FMR 7-6)
1. CONTINUE MISSION (c) %0¥9%0X TANK ULLAGE PRESS (FMR 7-18,
BSE INFORM FLT AND CHD
LOX DUMP TO MAXIMIZE + (D} J-2 ENGINE MAIN FUEL VLV FAILS TO
ACCEPTABLE LUNAR MISSION CLOSE (FMR 7-3). DO NOT DUMP LOX IF
CAPABILITY. IF C199-401 MFY IS OPEN.
IS EXPECTED TO BE COLDER
THAN 3200 R, OR C200-401 (E) MRCV FAILS TO 4.5 POSITION {FMR 7-24)
IS EXPECTED TQ BE COLDER
THAN 160° R AT ENGINE {F) LOX BLEED VLV FAILS OPEN (FMR 7-21)

START, BSE CMD
(G

OTBY FAILS OPEN (FMR 7-30)

3. IMPLEMENTATION OF A LOX DUMP MAY REQUIRE
A STATE VECTOR UPDATE.

(A) MAINSTAGE ENABLE
NO 2 ON

(B) BURN MODE A ON ] _
4. FAILURE MUST BE IDENTIFIED PRIOR TO CYI
LOS.

5. CORRECTIVE ACTION MUST BE TAKEN ON
ITEMS 2(A), 2(B), 2 (C), 2{D), 2(E), 2(F),
2(6), AS NOTED BY THE REFERENCED FMR.

2. NO_5-1VB RESTART

BSE INFORM FLIGHT OF
PREDICTED CAPABILITY.

MISSION REV IDATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

R {1 RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

7-2

LOSS OF ONE APS MODULE

A. TB5 TO TBE+3 MIN
20 SEC

B. TB7 TO TB7+15 MIN

C. TB7+15 MIN TO LM
EJECTION

D. LM EJECTION TO YAW

MANEUVER COMPLETE

E. AFTER YAW ATTITUDE
MANEUVER COMPLETE

EARTH
ORBIT

TLC

. CONTINUE MISSION

Ny

1. BSE INFORM FLIGHT AND
COMMAND - S-1VB BURN
MODE ON

2, CREW WILL STABILIZE THE
VEHICLE WITH CSM RCS

CONTINUE MISSION

1. BSE INFORM FLIGHT AND
COMMAND - FCC POMER OFF

2. CREW WILL STABILIZE
VEHICLE WITH CSM RCS

. CONTINUE MISSION

1. BSE INFORM FLIGHT AND
COMMAND - FCC POWER OFF

2. CREW DISCRETION FOR
DOCKING

. CONTINUE MISSION

AU LU CBREEE LI LY

1. BSE INFORM FLIGHT AND
COMMAND - FCC POWER OFF

2. SPACECRAFT WILL DO
EVASIVE MANEUVER

3. DO NOT INITIATE 788
4. BSE PERFORM NON~-

PROPULSIVE S-1VB SAFING
BY GROUND COMMAND

. CONTIHUE MISSIOQN

BSE INFORM FLIGHT AND

1. CMD TBB ASAP CONSISTENT
WITH MISSION CONSTRAINTS

AFTER. EVASIVE BURN, CMD
ULLAGE MOTOR ON OR_CMD

ro

SHORT LOX DUMPS WITH BURN

MODE ON AND ATT ERROR
LIMITS OF +15,3°, T0
MANEUVER VEHICLE TO THE
ALTERNATE LOX BUMP ATT

3. ACCOMPLISH LOX DUMP WITH
BURN MODE ON .

4. AFTER COMPLETION OF LOX
DUMP, INITIATE SOLAR
HEATING AVOIDANCE
MANUEVER

IF RULING E.2. IS UNSUCCESS-
FUL:

5. CMD ATT ERROR LIMITS OF
473 5O

6. PERFORM LOX DUMP
SIMULTANEQUSLY WITH THE
MANUEVER TO ALT LOX DUMP
ATT WITH BURN MODE ON

7. PERFORM RULING E.4. ABOVE

CUES

1. MANIFOLD PRESSURE MOD. 1 BELOM 100 PSIA
(D70-414), (D71-414)

2. MANIFOLD PRESSURE MOD. 2 BELOW 100 PSIA
(b72-815), (D73-415)

NOTES

1. LIMITS IN FMR 7-8 CONDITION/MALFUNCTION DO
NOT APPLY TO THE FAILURE IN 7-2
CONDITION/MALFUNCTION E.

2. CVS PROP VENTING SHOULD BE INHIBITED TO
PRECLUDE UNDESIRABLE TORQUE ON THE STAGE
DURING ULLAGE MOTOR MANUEVERING.

MISSION
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLY - TB5 AND TB7 - CONTINUED

R| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-3 J-2 ENGINE MAIN FUEL CUES
VALVE {MFV) FAILS TO
CLOSE AT: 1. MAIN FUEL VALVE POSITION (G4-401).
A. FIRST S-IVB CUTOFF EART¥ A. CONTINUE MISSION 2. MAIN FUEL VALVE OPEN (K118-401).
ORBI -
BSE INFORM FLIGHT AND 3. FUEL FLOWMETER FLOWRATE (F2-401).
COMMAND (ASAP)
1. PREVALVES AND RECIRC
SHUTOFF VALVES CLOSED NOTES
{SEE NOTE 1)
1. IF THE MFV IS OPEN, THE LH2 PUMP INLET
2, ATTEMPT TO CVCLE AND PRESSURE WILL 60 TO ZERO AFTER COMMAND
CLOSE MFY ACTION (A.1).
IF SUCCESSFUL, BSE COMMAND 2. THIS FAILURE WILL REQUIRE EVALUATION OF
LH2 RESIDUALS TO DETERMINE ADEQUACY FOR
3. PREVALVE AND RECIRC TLI VELOCITY CUTOFF (REF FMR 7-1).
SHUTOFF VALVES OPEN
: 3. A FAILURE FOLLOWING SECOND BURN CUTOFF
IF UNSUCCESSFUL AND MFYV | WILL REQUIRE A RE-EVALUATION OF LUNAR
CONFIRMED FULLY OPEN, BSE IMPACT VELOCITY DESIRED,
COMMAND
4. IMPLEMENTATION OF PART A4 AND 5 WILL RESULT
4. MAINSTAGE ENABLE IN AN EXTENDED FUEL LEAD JUST PRIOR TO TLI
NO. 2 - ON IGN, AND THERE WILL BE NO LOX AND LH2
RECIRCULATION. ENGINE M/$ WILL OCCUR
5. BURN MODE A - ON .7 SECONDS EARLY.
B. SECOND S-IVB CUTOFF | TLC B. CONTINUE MISSION 5. IF THE MFV DOES MNOT CLOSE, FMR 8-4 SHOULD
. NOT BE IMPLEMENTED SINCE IT WILL RESULT IN
BSE INFORM FLIGHT AND A SIMULTANEQUS LOX AND LHZ DUMP,
1. ATTEMPT TO CLOSE MFV. 6. FUEL DUMP WILL INITIATE 3.2 SEC. EARLIER
IF UNSUCCESSFUL, BSE CMD THAN NOMINAL LOX DUMP TIME.
ASAP IN TB 8,
7. THIS FAILURE WILL REQUIRE REAL-TIME
2. ENGINE PUMP PURGE OFF, ASSESSMENT BY THE LUNAR IMPACT TEAM.
3. EDS CUTOFF NO 2 ENABLE
PROCEED WITH LH2 DUMP
AT NOMINAL LOX DUMP
TIME (SEE NOTE 6)
BSE TERMINATE LH2 DUMP
AFTER 200 SECONDS BY
COMMANDING
4, PREVALUES AND RECIRC
VALYES CLOSED
MISSION REV [DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

SECTION 7 - SLV - TBS AND TB7 - CONTINUED

MISSION RULES

R | RULE

CONDITION/MALFUNCTION

PHASE

RULTNG

CUES/NOTES/COMMENTS

J-2 ENGINE MAIN
OXIDIZER VALVE (MOV)
FAILS TO CLOSE AT:

A. FIRST S-IVB CUTOFF

B. SECOND $-IVB CUTOFF

C. AT END OF LOX
DUMP

EARTH
ORBIT

TLC

[-=1

o
.

. CONTINUE MISSION/

NO~S-TVB RESTART

BSE INFORM FLIGHT AND
COMMAND {ASAP)

1. PREVALVES AND RECIRC
SHUTOFF VALVES CLOSED

2. ATTEMPT TO CLOSE MOV

IF A.2 IS SUCCESSFUL, BSE
INFORM FLIGHT AND COMMAND

3. PREVALVES AND RECIRC
SHUTOFF VALVES OPEN

" IF A.2 1S UNSUCCESSFUL, .

BSE INFORM FLIGHT AND
RECOMMEND NO S-1VB RESTART

CONTINUE MISSION
BSE INFORM FLIGHT AND:
1. ATTEMPT TQ CLOSE MOV
IF UNSUCCESSFUL, BSE
CMD ASAP IN TB 8
2, ENGINE PUMP PURGE OFF .
BSE TERMINATE LOX DUMP
120 SEC AFTER GAS INGESTION
OBSERVED BY COMMANDING:
{SEE NOTE 3)

PREVALVES AND RECIRC
VALVES CLOSED

3.

CONTINUE MISSION BSE INFORM
FLIGHT AND TERMINATE LOX
DUMP 120 SEC AFTER GAS
INGESTION OBSERVED BY
COMMANDING :

1. PREVALVES AND RECIRC
VALVES CLOSED

2, ATTEMPT TO CLOSE Mov
1F €.2, IS SUCCESSFUL

3. CLOSE PREVALVES AND
RECIRC VALVES

CUES

1. MAIN OXIDIZER VALVE POSITION {G3-401)

INDICATES NOT FULL CLOSED.

~n

MAIN OXIDIZER VALVE OPEN-ON (K120-401).
3. LOX FLOWMETER FLOWRATE F1-401 INDICATING
FLOW.

4. LOX INJECTOR PRESSURE (D0005-401)

NOTES

1. IF THE MOV IS OPEN, THE LOX PUMP INLET
?RES?URE WILL GO TO ZERO AFTER COMMAND
A1)

2. THIS FATLURE WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
VELOCITY CUTOFF AND LUNAR IMPACT
DPERATIONS,

3. LOX DUMP WILL BE INITIATED 3,2 SEC EARLY,

THIS FAILURE WILL REQUIRE REAL-TIME
ASSESSMENT BY LUNAR IMPACT TEAM.

-~

MISSION
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

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

7-5 RANGE SAFETY SYSTEM NOT | EARTH - CUES
SAFED AFTER INSERTION ORBIT
’ 1. FIRING UNIT 1 RS EBW GREATER THAN OR EQUAL

A. PROPELLANT DISPER- A. CONTINGE MISSION TO 1.6 VOLTS (M30-411).
SION SYSTEM NOT
ARMED BSE INFORM FLIGHT AND RE- 2. FIRING UNIT 2 RS EBW GREATER THAN OR EQUAL
COMMEND RSO SEND SAFE TO 1.6 VOLTS (M31-411).
COMMAND
3. RANGE SAFETY RECEIVER NO. 1 ENABLE
B. PROPELLANT DISPER- B. EMERGENCY SPACECRAFT (N57-417) BETWEEN 2.4 AND 4.5 VOLTS.
SION SYSTEM ARMED SEPARATION
AND RSO HAS NOT SENT 4. RANGE SAFETY RECEIVER NO, 2 ENABLE
MFCO BSE INFORM FLIGHT AND (N62-411} BETWEEN 2.4 AND 4.5 VOLTS.
RECOMMEND EMERGENCY
SPACECRAFT SEPARATION, 5. RSO DISPLAY AND COMMAND SYSTEM STATUS,
WHEN SPACECRAFT HAS NOTES
REACHED A SAFE DISTANCE
{7,000 FT) RECOMMEND 1. RSO SHOULD NOT ATTEMPT TO SAFE THE RANGE
RSO SEND SAFE "COMMAND. SAFETY RECEIVERS UNTIL IT IS CONFIRMED

THAT THE PROPELLANT DISPERSION SYSTEM IS
NOT ARMED (CONDITION A ONLY).

2, EITHER CUE 1 OR CUE 2 IS SUFFICIENT FOR
IMPLEMENTING RULE 8.

3. CUES 3 AND 4 ARE VALID ONLY WHEN THE
- VEHICLE IS RECEIVING 450 MHZ RADIATICN.

7-6 S-1VB STAGE COLD CUES
HELIUM SHUTOFF VALVES
FAIL OPEN IN 1. COLD HELIUM REGULATOR DISCHARGE PRESSURE
GREATER THAN 200 PSIA (D0105-403).
A. TB5 EARTH A. CONTINUE MISSION/
ORBIT EMERGENGY SPAGE- 2. LOX TANK ULLAGE PRESSURES {D0179-406,
CR SEPARATION ~ D0180-406).
BSE INFORM FLIGHT AND 3, COLD HELIUM BOTTLE PRESSURE DECAYING
(D261-403, DO263-403).

1. VENT LOX TANK

NOTES

2. ATTEMPT TO CLOSE THE
STAGE COLD HELIUM VALVES 1. ACTION REQUIRED TO AVOID EXCEEDING LOX TX

OVER PRESS OR BULKHEAD POSITIVE DELTA

IF 2 IS SUCCESSFUL © PRESS LIMITS (FMR 7-14)

3. TERMINATE LOX VENT 2. SEE FMR 7-18 FOR RESTART CRITERIA FOR
OFF-NOMINAL COLD HELIUM PRESSURE.

3. IF LOX NPV VALVE FAILS TO OPEN, THE LOX

IF 2 IS UNSUCCESSFUL

4. OPEN LH2 CRYD REPRESS VENT VALVE CAN BE OPENED AS BACKUP.
VLV,
4. THIS FAILURE WILL REQUIRE EVALUATION OF
5. TERMINATE LOX VENT ASAp RESIDUALS TO DETERMINE ADEQUACY FOR TLI
AFTER 8 MIN. VELOCITY CUTOFF AND LUNAR IMPACT

QPERATIONS (FHMR 7-1)

o

LH2 CRYC REPRESS VLV
CLOSE ASAP AFTER 40 MIN.

IF LOX ULLAGE PRESSURE AT
50 PSIA OR SATURATED, BSE
INFORM FLIGHT AND TRANSMIT
ABORT REQUEST AND RECOMMEND
EMERGENCY 5/C SEPARATION.

B. T87 TLC B. CONTINUE MISSION

AFTER TB7 + 2 MIN 30 SEC
BSE INFORM FLIGHT AND

1. VENT LOX TANK FOR 12 MIN
30 SEC

VENTING SHOULD BE TERMINATER
PRIOR TO S/C SEPARATION

MISSION REV [DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 ~ SLV - TB5 AND TB7 - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-7 S5-1IVB AUXILIARY CUES
HYDRAULIC PUMP FAILS -
A.1. SYSTEM PRESSURE (D41-403).
A. TO TURN OFF AS EARTH A. CONTINUE MISSION
SEQUENCED QRBIT 2. RESERVQIR LEVEL (L7-403).
BSE INFORM FLIGHT AND
3. AFT BATTERY NO. 2 CURRENT (M22-404).
ATTEMPT TO TURN QFF AUXIL-
TARY HYDRAULIC PUMP AS SOON 4, WYDRAULIC RESERVOQIR OIL PRESSURE
AS POSSIBLE (D42-403).
NOTES
A. FAILURE TO TURN OFF HYDRAULIC PUMP DE-
PLETES AFT NO. 2 BATTERY IN APPROXIMATELY
90 MIN AND OVERHEATS HYDRAULIC SYSTEM IN
APPROXIMATELY 70 MIN,
B. TO TURN ON B. CONTINUE MISSION CUES
1. AS SEQUENCED AND " BSE INFORM FLIGHT AND B.1. SYSTEM PRESSURE {D41-403).
THE RESERVIOR OIL
TEMP IS BELOW OR 1. ATTEMPT TQ TURN AUXIL- 2. RESERVOIR OIL LEVEL (L7-403).
PREDICTED TO BE TARY HYDRAULIC PUMP ON
BELOW 35° F BE- 3. AFT BAT NO. 2 CURRENT (M22-404).
FORE NEXT STATION
AQS 4. RESERVOIR PRESSURE (D42-403),
2. 2; ggg + 3 MIN TLI BSE INFORM FLIGHT AND 5. HYDRAULIC PUMP INLET OIL TEMP (C50-401).
2. COMMAND AUXILIARY 6. RESERVOIR OIL TEMP {C51-403).
HYDRAULIC PUMP OFF
C. TO TURN ON FOR LOX TLC C. CONTINUE MISSION C.1. ACTUATOR POSITION {G1-403)
DUMP (J-2 ENGINE NOT
CENTERED IN PITCH 2. SYSTEM PRESSURE (D41-403)
PLANE PRIOR TO LOX
DUMP) 3. CHI MINUS THETA GREATER THAN 10 DEGREES
(H60-603)
1. ENGINE GIMBAL 1. CONTINUE MISSION
ANGLE LESS THAN " NOTES
+3 DEGREES BSE INFORM FLIGHT
. 1. A PITCH ACTUATOR DEFLECTION IN EXCESS OF
2. ENGINE GIMBAL 2. CONTINUE MISSION +3 DEGREES IS ONLY EXPECTED FOR THE
ANGLE GREATER FOLLOWING CONDITIONS:
THAN +3 DEGREES BSE INFORM FLIGHT AND
INHIBIT LOX DUMP (A) ERRONEOUS COMMAND SIGNAL
3. ATTITUDE ERROR 3. CONTINUE MISSION (B) ACTUATOR FAILURE
GREATER THAN
10 DEGREES BSE INFORM FLIGHT AND 2. SINCE TWO APS ENGINES ARE AVAILABLE FQR
DURING Bump TERMINATE LOX DUMP ATTITUDE CONTROL IN THE YAW PLANE,
ATTITUDE CGONTROL IN THIS PLANE WILL BE
MAINTAINED FOR AN ACTUATOR IN A HARDGVER
CONDITION,
3. IF APS PROPELLANT IS INSUFFICIENT AND
EITHER CONDITION €.2. OR C.3. PRECLUES LOX
DUMP, CONSIDERATION WILL BE GIVEN TO CON-
DUCTING A CYCLE LOX DUMP TO ATTAIN THE
REQUIRED aV FOR LUNAR IMPACT BASED ON
REAL-TIME DEGISION OF LUNAR EMPACT TEAM,
4, ANY TIME THE HYDRAULIC OIL TEMP (C51-403)
DROPS BELOW 35° F, THE AUX HYDRAULIC PUMP
SHOULD BE CYCLED.
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

SECTION 7 - SLV - TBS AND TBY - CONTINUED

MISSION RULES

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-8 L0OSS OF ATTITUDE CO- CUES
TROL DURING
A.1. ANGULAR RATES - PITCH (R4-602) OR YAW
A, TBS EARTH A. SPACECRAFT GUIDANCE {R5-602) GREATER THAN 0.3 DEG/SEC AND
ORBIT/TLC TAKEOVER/SPACECRAFT NOT DECREASING, OR ROLL (R6-602,
SEPARATION R12-602), GREATER THAM 0,5 DEG/SEC AND
NOT DECREASING
BSE INFORM FLIGHT AND RE-
COMMEND SPACECRAFT GUIDANCE 2. ANGULAR RATE - PITCH {R13-602) OR VAW
TAKEQVER, (R8-602} GREATER THAN 0.3 DEG/SEC AND
NOT DECREASING, OR ROLL {(R12-602)
IF UNSUCCESSFUL, BSE RE- GREATER THAN 0.5 DEG/SEC AND NOT DE-
COMMEND SPACECRAFT SEPARA- CREASING (SEE NOTE 3)
TION
3. L0SS OF ATTITUDE CONTROL ALERT (SEE
NOTE 2)
B. TB6 TO 786 + 9 MIN TLI B, TLI INHIBIT B.1. SAME AS A.1. ABOVE
20 SEC .
BSE INFORM FLIGHT AND RE- 2. SAME AS A.2. ABOVE
- COMMEND TLI INHIBIT
3. LOSS OF ATTITUDE CONTROL ALERT (SEE
NOTES 2 AND 4)
C. 187 TL.C C, CREW DISCRETION G.1. SAME AS A.1 ABOVE
BSE INFORM FLIGHT AND FIDO 2. SAME AS A.2. RBOVE
1. DO NOT START EVASIVE "3, LOSS OF ATTITUDE CONTROL ALERT (SEE
MANEUVER NOTES 2 AND 4)
2. DO NOT INITIATE TB8
3. BSE PERFORM NON- ’
PROPULSIVE S-IVB SAFING
BY GROUND COMMAND.
D. T88 TLG D. CONTINUE MISSION D.1. SAME AS A.1. ABOVE
BSE INFORM FLIGHT AND FIDO 2. SAME AS A.2. ABOVE
AND TERMINATE
3. L.0SS OF ATTITUDE CONTROL ALERT (SEE
1. LOX DUMP NOTES 2 AND 4)
2. ULLAGE ENGINE BURNS NOTES
3, LH2 Cvs 1. IMMEDIATELY AFTER 5-IVB CUTOFF, S/C
RETURN OF CONTROL TO SATURN, OR DURING
PROGRAMED MANEUVERS THE ABOVE RATE LIMITS
ARE. NOT APPLICABLE.
2. LOSS OF ATTITUDE CONTROL ALERT WILL BE
GIVEN FOR THE FOLLOWING CONDITIONS:
(A} LVDC/LVDA COMPUTATIONAL FAILURE
(B} ABNORMAL ATTITUDE ERROR SIGNALS
(C) FAILURE TO INITIATE PROPER GUIDANCE
SEQUENCE
3. THESE CUES ARE VALID IF RATE CHANNEL
SWITCHOVER HAS NOT OCCURRED,
4, LOSS OF ATTITUDE CONTROL ALERT IS SUFFI-
CIENT FOR IMPLEMENTING THIS RULE EXCEPT
FOR PARTS B AND D.
MISSION REV {DATE SECTION GROUP PAGE
APOLLO 17 | FNL] 9/1/72 SLV - TBS
AND TBY 7-8 Tape 22.6
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MISSION RULES

SECTION 7 SLV - TBS AND TB7 - CONTINUED

R| RULE ] cONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-9 CONTINUOUS VENT SYSTEM | EARTH CONTINUE MISSION CUES
(CVYS) REGULATOR FAILS TO| ORBIT/ -
0PE§ IN T85 (TBS + 59 TLI BSE INFORM FLIGHT AND 1. CVS NOZZLE PRESSURE (D181-409, D182-409).
SEC
1. ATTEMPT TO OPEN CVS RELIEF 2, CVS REGULATOR CLOSED (K154-411).
OVERRIDE SHUTOFF VALVE
3. LH2 ULLAGE PRESSURE (D177-408, D178-408).
IF UNSUCCESSFUL, BSE
NOTES
2. VENT THE LH2 TANK PRIOR TO - .
TB6 + 8 MIN 40 SEC TO A 1, 1F THE CVS REGULATOR FAILS TO OPEN, THE
VALUE BELOW THE PRESSURE RE- LH2 SATURATION TEMPERATURE WILL INCREASE
QUIRED FOR S-IVB RESTART. ABOVE NOMINAL RESTART LIMITS.
IF THE LH2 BLOWDOWN IS COM- 2. COMMAND ACTION WILL REQUIRE EVALUATION OF
PLETED WITHIN 30 MINUTES PRIOR LH2 RESIDUALS TO DETERMINE ADEQUACY FOR
TO TB6 INITIATE, COMMAND TLI VELOCITY CUTOFF,
3. ULLAGE ENGINES 3, IF THE CVS REGULATOR IS CLOSED LURING
. : ORBIT, THE TU STATE VECTOR WILL BE IN
AFTER 90 SEC OF ULLAGE, SEND ERROR SINCE THE iU USES A STORED PROGRAM
) FOR THIS THRUST, A NAVIGATION UPDATE MAY
4. ULLAGE ENGINES OFF BE REQUIRED (REF FMR 7-11).
ULLAGING SHOULD BE COMPLETED
PRIOR TO THE AMBIENT REPRESSUR-
TZATION.
EARTH IF EITHER ACTION 1 OR 2 IS
ORBIT UNSUCCESSFUL, BSE INFORM FLIGHT
7-10 | APS ULLAGE ENGINE(S) - EARTH CONTINUE_MISSION CUES
. THRUST FAILS TO TER- ORBIT/
MINATE AT SEQUENCED TLI/TLG BSE INFORM FLIGHT AND ATTEMPT 1, ULLAGE ENGINE THRUST CHAMBER PRESSURE
TIMES TO TERMIMATE ULLAGE ENGINE (D220-414, D221-415).
THRUST.
2. APS HELIUM SPHERE PRESSURE DECREASING
TF UNSUCCESSFUL, BSE INFORM (D35-414, D36-415, D250-414, D251-415),
FLIGHT OF IMPENDING LOSS OF
ATTITUDE CONTROL CAPABILITY
MISSION REV [DATE SECTION GROUP PAGE
APOLLO 17 | FNLY 971772 SLY -~ TEB5
AND TB? 7-9 Tape 22.7
TSG 291 NABA —— MEC
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MISSION RULES
SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

R{ RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

IU STATE VECTOR 15 IN
ERROR WHEN COMPARED TO
MSFN STATE VECTOR (I.E.,
SOME COMPONENT OF IU
PLATFORM AND/OR COMPUTER
HAS FAILED OR EXHIBITS

A LARGE ERROR}

LAUNCH

CONTINUE MISSION

BSE XMIT IU NAV UPDATE BASED ON
GUIDO RECOMMENDATION PER
FMR 5-29

CUES

IF IU AND MSFN aA, ARV, AND Al MAX DIFFER BY
THE FOLLOWING AMOUNTS:

1.

2,

AT T + 66 MIN g
(A} aA = 1.1 WM

(B) ARV = 33,701 FT

(C) aW MAX = 9.0 FPS WHEN aW
AT T + 1 HOUR 45 MIN

{(A) aA = 1.21 MM

(B) 4RV = 56,894 FT

(C) ali MAX = 9.0 EPS WHEN aW

2307 FT

3857 FY

NOTES
1.

A HARDWARE FATLURE OR MALFUNCTION, SUICH

AS CVS FAILURE, OR ACCELEROMETER FAILURE

EQYABE CAUSE TQ PERFORM A NAVIGATION
DATE.

. THERE ARE TWO TIMES DURING EPO THAT THESE

VECTOR COMPARISONS ARE MADE. THESE TIMES
CORRESPOND TO A VECTOR TIME TAGGED AT TL
+ 56 MIN AND A VECTOR TIME TAGGED AT TL +
1 HR 45 MIN. THE VECTOR COMPARISONS WILL
BE MADE ON THE FOLLOWING PARAMETERS:

(A) aA - BASICALLY, THE DELTA SEMIMAJOR
AXIS OF EPQ

(B) ARV - THE LOCAL DELTA DOWNRANGE
COMPONENT

{(C) all MAX - THE LOCAL CROSSRANGE VELOCITY,
THIS 1S A FUNCTIOM OF W AND CHANGES
AS W CHANGES.

MISSION

REV

DATE

SECTION

GROUP

PAGE
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SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

MISSION RULES

R| RULE | CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
7-12 § J-2 ENGINE MATN FUEL EARTH CONTINUE ACTION CUES
VALVE OR MAIN ORBIT —
OXIDIZER VALVE LEAKAGE BSE INFORM FLIGHT AND COMMAND | 1. THRUST CHAMBER TEMP (C199-401) DECREASING
IN TB5
1. PREVALVES CLOSED 2. FUEL INJECTION TEMP (C200-401) COLDER
THAN 160° R
2. MEASURE PROPELLANT FLOW
ON RECIRC FLOWMETERS 3. MAIN FUEL VALVE POSITION (84-401)
RAPPROXIMATELY 0 DEG,
4. MAIN OXIDIZER VALVE POSITION (63-401)
APPROXIMATELY O DEG.
5. LH2 RECIRC FLOW (F5-404)
6. LOX RECIRC FLOW (F4-404)
A. FOR ANY PROP LEAX A. CONTINUE MISSION NOTES
FOR WHICH THE
PREDICTED PROP BSE INFORM FLIGHT AND CMD 1. THIS FAILURE WILL REQUIRE EVALUATION OF
REMAINING AT SECOND ‘ TRAJECTORY UPDATE AND CONSUMABLES
START IS LESS THAN 1. RECIRC VALVES CLOSED (REF FMR 7-1),
REQUIRED TO ASSURE
50 PERCENT REASSESS REQUIREMENTS FOR A | 2. IF THE LOX LEAK IS GREATER THAN 31 GPM
PROBABILITY OF A LUNAR LANDING MISSION. WITH PREVALVES CLOSED, REFER FMR 7-4.
MINIMUM LUNAR DETERMINE THE TIME AT WHICH
LANDING CAPABILITY. REINITIATING THE LEAK WILL | 3. IF CMD A.2. IS NOT SENT, RECIRCULATION
NOT VIOLATE THESE REQUIRE- - CHILLDOWN WILL NOT BE ACCOMPLISHED DUE TO
MENTS, AT THE EARLIEST RECIRCULATION VALVES CLOSED CONDITION.
OPPORTUNITY FOLLOWING THIS {REFER TO FMR 8-3 AND 8-4)
TIME, BSE CMD: (NOTE3).
4. IMPLEMENTATION OF CMDS 3 AND 4 UNDER
2. RECIRC VALVES OPEN RULING A OR B WILL RESULT IN A 1 SECOND
FUEL LEAD PRIOR TG TLI IGH AND ENGINE
1F €199-401 IS EXPECTED T0 M/S APPROXIMATELY 7 SECONDS EARLY.
BE COLDER THAN 320° R AND
C200-401 IS EXPECTED TO BE | 5. A LOX DUMP SHOULD NOT BE ATTEMPTED WITH A
COLDER THAN 160° R PRIGR TO LEAKING MFV DUE TO THE HAZARDS OF
ENGINE4§TART, BSE CMD: SIMULTANEOUS DUMPING.
NOTE
6. THE LHZ DUMP MUST BE COMPLETED PRIOR TO
3. MAINSTAGE ENABLE NO. 2 ON THE TIME OF THE NOMINAL TANK VENTING
‘ SEQUENCE.
4. BURN MODE A ON
7. THIS FAILURE WILL REQUIRE REAL-TIME
B. FOR ANY LEAK FOR EARTH B. CONTINUE MISSION ASSESSMENT BY THE LUNAR IMPACT TEAM.
WHICH THE PREDICTED | ORBIT
PROPELLANT REMAINING BSE INFORM FLIGHT AND CMD
AT SECOND START IS
MORE THAN REQUIRED 1. PREVALVES OPEN
TO ASSURE 50 PERCENT
PROBABILITY OF A REASSES REQUIREMENTS FOR A
LUNAR LANDING LUNAR LANDING MISSION, IF
CAPABILITY. LEAKAGE WILL RESULT IN LESS
THAN 50 PERCENT PROBABILITY
OF A LUNAR LANDING CAPA-
BILITY, BSE:
2. CLOSE PREVALVES AND
REVERT TO RULING A ABOVE;
IF C199-401 IS EXPECTED
TO BE COLDER THAN 320° R,
OR C200-401 IS EXPECTED
TO BE COLDER THAN 160° R
AT ENGINE START, BSE CMD:
(NOTE 4).
3. MAINSTAGE ENABLE NO. 2 oM
4. BURN MODE A ON
MIsstoN ] Rev fpate SECTION GROUP PAGE
- TB5
ApoLLO 17 | FNL|9/1/72 zhg Tey 7-1 Tape 59.4
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SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

MISSION RULES

R| RULE

CONDITION/MALFUNCTION

PHASE

RULTNG

CUES/NOTES/COMMENTS

7-12
(CONT)

C, MOV LEAKING IN
TB7

D. MFYy LEAKING
IN TB7

TLC

C.

CONTINUE MISSION

BSE INFORM FLIGHT AND
COMMAND IN TB8.

1. ENGINE PUMP PURGE
OFF

BSE REINITIATE LOX DUMP
AFTER SEQUENCED DUMP
BY COMMANDING:

2. MAIN LOX VALVE OPEN
BSE TERMINATE DUMP AND
SECURE SYSTEM 120 SEC
AFTER GAS INGESTION
OBSERVED BY COMMANDING:

3. MAIN LOX VALVE CLOSED

4. PREVALVES AND RECIRC

CLOSED

. CONTINUE MISSION

BSE INFORM FLIGHT AND CMD
ASAP IN TE 8:

1. ENGINE PUMP PURGE OFF

2. EDS CUTOFF NO. 2
ENABLE

BSE INITIATE LHZ DUMP AFTER
NOMINAL LOX DUMP TERMINATION
TIME BY COMMANDING: (SEE
NOTE 6)

3. EDS CUTOFF NO. 2
DISABLE

4. MAIN FUEL VALVE OPEN
AFTER 200 SEC,, BSE
TERMINATE LH2 DUMP BY
COMMANDING:

5. MAIN FUEL VALVE CLOSED

6. PREVALVES AND RECIRC
VALVES CLOSED.

MISSION

REV

DATE
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MiISSION RULES

SECTION 7 - SLV - TB7 -~ CONTINUED

R{ RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-13 | 1U ECS WATER VALVE

FAILS TO CYCLE OPEN OR

CLOSE

A. WATER VALVE CLOSED EARTH A. CONTINUE MISSION CUES
AND COOLANT INLET ORBIT — -
CONTROL TEMPERATURE | TLI ToO BSE INFORM FLIGHT AND SEWD 1. WATER VALVE CLOSED/OPEN (G5-601,
1S 64° F OR HIGHER, | APS BURN 66-501)
AND THE INERTIAL NO. 1 1. ECS LOGIC INHIBIT COM-
GIMBAL TEMPERATURE MAND 2. COOLANT TEMP {(15-601)
1S 117° F OR HIGHER,

~ OR THE LVDA MEMORY 2. WATER VALVE OPEN 3. ST-124 INERTIAL GIMBAL TEMP (C34-603)

TEMP NO. 1 OR NO. 2
1S 147° F OR HIGHER, 4, SUBLIMATOR INLET TEMP (C11-601)
OR THE LVDC MEMORY
TEMP IS 115° F OR 5, LVDC MEMORY TEMP (C54-603)
HIGHER, OR THE LVDC
LOGIC TEMP IS 142° F 6. LYDA TEMP NO. 1 (C55-603)
OR HIGHER, OR
COOLANT MANIFOLD 7. LVDA TEMP NO. 2 (C46-503)
PUMP INLET PRESS IS :
17.5 PSIA OR HIGHER. 8. LVDC LOGIC TEMP (C53-603)

B. WATER YLV CLOSED APS BURN | B. CONTINUE MISSION 9. COOLANT MANIFOLD INLET PRESS (D24-601)
AND COOLANT INLET NO. 1 TO D
CONTROL TEMP IS 64° F| EOM BSE INFORM FLT AND SEND: NOTE
OR HIGHER, AND THE ‘ —
INERTIAL GIMBAL TEMP 1. WATER VLV OPEN 1. RULING"B" IS IN EFFECT ONLY IF ECS LOGIC
IS 149° F OR HIGHER, _ HAS BEEN INHIBITED WITH THE WATER VLV IN
OR THE LVDA TEMP 2. WATER VLV CLOSED WHEN THE CLOSED POSITION TO COMPENSATE FOR
NO. 1 OR NO. 2 IS THE TEMP WHICH WAS IN SUBLIMATOR VENTING FROM 15 MINUTES BEFORE
147° F OR HIGHER, OR VIOLATION DECREASES 27° F APS BURN NO. 7 TO EQM.
THE LVDC MEMORY TEMP OR IF VLY OPENED AS A
1S 115° £ OR HIGHER, RESULT OF PRESS VIOLATION,
OR THE LVDC LOGIC VLV WILL BE CLOSED WHEN
TEMP IS 142° F OR" PRESS DECREASES TO A
HIGHER, OR COOLANT NOMINAL LEVEL. AND ANY ONE
MANTFOLD PUMP TNLET CRITICAL TEMP DECREASES
PRESS IS 17.5 PSIA 27° F.
OR HIGHER.

C. WATER VLV OPEN EARTH C. CONTINUE MISSION
AND COOLAHT INLET ORBIT .
“CONTROL TEMP IS 55° F| TLI BSE INFORM FLT AND SEND:
OR LESS, AND THE TLE
INERTIAL GIMBAL TEMP 1. ECS LOGIC INHIBIT GMD
IS 102° F OR LESS, OR
THE LVDA TEMP NO. 1 2. WATER VLV CLOSED
OR NO. 2 IS 50° F OR
LESS, OR THE LvOC
MEMORY OR LOGIC TEMPS
ARE 50° F OR LESS.

MISSION REV |pATE SECTION GROUP PAGE
APOLLD 17 | FNL | 9/1/72 SLV - TBS5
AND TB7 7-13 Tape 46.1

TSG 291

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TB7 - CONTINUED

R ] RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-14 S-IVB STAGE COMMON EARTH CUES
BULKHEAD DELTA PRES- ORBIT
SURE REACHES OR TLC 1. LH2 TANK ULLAGE PRESSURE (K177-408,
EXCEEDS: D178-408},
A. MINUS 20 PSID OR A. CONTINUE MISSION 2. LOX TANK ULLAGE PRESSURE {Di80-406,
PLUS 30 PSID D179-406)
BSE INFORM FLIGHT AND COM-
MAND 3. LH2 PUMP INLET PRESSURE (D2-403).
LHZ AND/OR LOX VENT VALVES 4. LOX PUMP INLET PRESSURE (D3-403).
OPEN OR CLOSED TO PRECLUDE
REACHING SEPARATION LIMITS NOTES
B. MINUS 26 PSID OR B. EMERGENCY SPACECRAFT 1. MINUS DELTA PRESSURE IS DEFINED AS A
PLUS 36 PSID SEPARATION FUEL TANK ULELAGE PRESSURE GREATER THAN
THE LOX TANK ULLAGE PRESSURE,
BSE TRANSMIT ABORT REQUEST
AND REQUEST EMERGENCY S/C 2. PLUS DELTA PRESSURE IS DEFINED AS A LOX
SEPARATION. TANK ULLAGE PRESSURE GREATER THAN THE
. FUEL TANK ULLAGE PRESSURE.
3. THE MINIMUM RECOMMENDED DISTANCE BETWEEN
THE S-IVE AND THE SPACECRAFT 1S 7,000 FT.
4. THE BULKHEAD WILL STRUCTURALLY FAIL AT
THE ULTIMATE LIMITS OF -32.5 PSID OR
- +42,0 PSID.
MISSION REV JDATE SECTION GROUP PAGE
APOLLO 17 | FNL |9/1/72 SLV - TBS
AND TB7 7-14 Tape 59.6

T85G 291 ‘ ) NASA — M8C




NASA

- Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

R 1 RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-15 S-IVB STAGE PNEUMATIC A. CONTINUE MISSION CUES
SUPPLY PRESSURE DECAY
EXCESSIVE IN: BSE INFORM FLIGHT AND 1. ENGINE PUMP PURGE PRESSURE {D50-403)
A. TBb EARTH 1. ATTEMPT TO TERMINATE PUMP | 2. AMBIENT HELIUM PNEUMATIC SPHERE PRESSURE
ORBIT PURGE AND/COR CLOSE AMBIENT] (D236-403, D256-403).
HELIUM SUPPLY SHUTOFF
VALVE. 3. LOX REPRESS SUPPLY PRESSURE {D88-403,
0254-403).
2. RE~OPEN AMBIENT HELIUM
SUPPLY SHUTOFF VALVE NOTE .
WHEN PNEUMATICS REQUIRED
AN EXCESSIVE PNEUMATIC SUPPLY PRESSURE DECAY
B, TB7 TLC B, CONTINUE MISSION IS ONE WHICH WILL RESULT IN DEPLETION OF
STAGE PMEUMATICS PRIOR TO COMPLETIOMN OF TB8
BSE INFORM FLIGHT AND FUNCTIONS.,
1. OPEN PREVALVES AND
CHILLDOWN SHUTOFF VALVES
IF EXCESSIVE PRESSURE DECAY
" CONTINUES, BSE
2. CLOSE AMBIENT HELIUM
SUPPLY SHUTOFF VALVES
3. REOPEN AMBIENT HELIUM
SUPPLY SHUTOFF VALYES
WHEN PNEUMATICS REQUIRED.
7-16 CONTROL SIGNAL PROCESSOR| TLC CONTINUE MISSION ‘ CUES:
NULL SHIFT IN TB7 OR TB8
' BSE INFORM FLIGHT AND COMMAND 1. PRIME RATE GYRO MINUS REFERENCE RATE GYRO
LADDER LIMITS TO 12,0 DEG GREATER THAN 0.3 DEG/SEC (PITCH, R4-602,
R13-602; YAM, R5-602, R8-602; ROLL, R6-602,
R12-602 )
"2. GUIDANCE CHI MINUS THETA GIMBAL ANGLE
{H60-603} GREATER THAN 10 DEG AND NOT
CONVERGING.
3. LADDER ERRORS GREATER THAN 1.6 DEG{H54-503,
H55-603, H56-603) EXCEPT DURING PROGRAMED
MANEUVER.
NOTES
1. IF BOTH RATE GYRO MEASUREMENTS ARE VALID,
CUE T MUST BE USED.
2. FOR AS-511 ONLY, TF A NULL SHIFT OCCURS
PRIOR TC TB6 ~ 9 SECONDS, A DCS CMD TO OPEN
THE LADDER LIMITS TO 12 DEGREES MUST BE
SENT AFTER TB6 = 9 SECONDS TO PREVENT THE
LYDC FROM SWITCHING BACK TO THE LOWER
LIMITS DURING TB7 AND TBS.
MISSION REV |DATE SECTION GROUP PAGE
APOLLD 17 FNL | 9/1/72 SLY - TBS
AND TB7 7-15 Tape 11D.7
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SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

MISSION RULES

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-17 LH2 TANK ULLAGE EARTH CONTINUE MISSION CUES
PRESSURE LESS THAN ORBIT/
17 PSIA IN TBS TLI BSE INFORM FLIGHT AND COMMAND 1. LH2 ULLA?E PRESSURE (D177-408,
D178-408).
1. LH2 TANK VENT VALVES BOOST
CLOSE ON AND OFF AND/OR 2. LH2 PUMP INLET PRESSURE (D2-403).
CVS REGULATQR CLOSED
{ORIFICE OPEN) {NOTE 1). 3. LH2 VENT)CLOSED DISCRETES (K1-410,
K210-410}.
IF THE CONDITION CANNOT BE .
CORRECTED AND SUFFICIENT NOTES
AMBIENT REPRESS HELIUM IS
AVAILABLE , BSE 1. IF THE ULLAGE PRESSURE RISES ABOVE 21
PSIA AFTER THE REGULATOR HAS BEEN CLOSED,
2. INHIBIT 02/H2 BURNER THE REGULATOR SHOULD BE CYCLED TO MAIN~
TAIN A 17 TO 27 PSIA ULLAGE PRESSURE IN
LH2 TANK,
2. IF LH2 TANK ULLAGE PRESSURE IS EXPECTED
TO BE LESS THAN 19.5 PSIA AT TB6 INITIATE,
RESULTING PROPELLANT LOSSES SHOULD BE
INCLUDED IN THE EVALUATION OF CAPABILITY
TO ACHIEVE ACCEPTABLE ALTERNATE MISSTON
PER FMR 7-1.
MISSION REV DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 ]SLV - 785
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MISSION RULES

SECTION 7 ~ SLV - TB 5 AND TB7 - CONTINUED
R| RULE | CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
7-18 LOW COLD HELIUM SUPPLY CUE
PRESSURE -
COLD HELIUM SPHERE PRESSURE (D261-403,
A. PRIOR TO BURNER START ]|EARTH A, CONTINUE MISSION N263-403),
ORBIT
BSE INFORM FLIGHT AND COM- NOTE
MAND FROM LAST STATION
PRIOR TO TB6 1. AN EXCESSIVE COLD HELIUM SUPPLY PRESSURE
DECAY IS ONE WHICH WILL RESULT IN A COLD
BURNER LOX SHUTDOWN VALVE HELTUM BOTTLE PRESSURE OF LESS THAN 1000
CLOSE ON PSIA AT TB6 INITIATE OR LESS THAN 450 PSIA
AT COMPLETION OF CRYOGENIC REPRESSURIZA-
B. DURING BURNER B. CONTINUE MISSION TION.
OPERATION
BSE INFORM FLIGHT AND CMD 2. THIS FAILURE WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
LH2 AND LOX REPRESS VALVE VELOCITY CUTOFF AND LUNAR IMPACT OPERATIONS
CLOSED. (FMR 7-1).
7-19 A. LOX TANK ULLAGE EARTH CONTINUE _MISSION CUES
PRESSURE LESS THAN ORBIT
31 PSIA DURING BSE INFORM FLIGHT AND COMMAND 1, LOX ULLAGE PRESSURE (D179-406,
ORBITAL COAST OR 0180-406 )
EXPECTED TO BE LESS 1. LOX TANK VENT VALVE BOOST .
THAN 31 PSIA BY TB6 CLOSE 2. LOX PUMP INLET PRESSURE {D3-403)
INITIATE :
IF LOX TANK ULLAGE PRESSURE IS
NOT MORE THAN 9 PSI BELOW THE
REQUIRED ULLAGE PRESSURE, BSE
COMMAND
2, LOX TANK REPRESS CONTROL
VALVE OPEN ON UNTIL TANK
PRESSURE GREATER THAN RE-
QUIRED, THEN OFF
3. DELETED
IF LOX TANK ULLAGE PRESSURE IS
GREATER THAN 9 PSI BELOW THE
REQUIRED ULLAGE PRESSURE, OR
IF THE REQUIRED ULLAGE PRES-
SURE IS GREATER THAN THE
FLIGHT CONTROL PRESSURE SWITCH
SETTING, BSE COMMAND
4. BURNER LOX SHUTDOWN VALVE
CLOSE
5, AS CLOSE AS POSSIBLE TO
TB6 + 7 MIN 30 SEC, LOX
AMBIENT REPRESS ON
MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 - SLV - TB5 AND TB? - CONTINUED
R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-20 | -2 ENGINE START BOTTLE |FARTH CUES
PRESSURE OUTSIDE RE~ ORBIT . -
START LIMITS START BOTTLE PRESSURE (D17-401, D241-401)
A. ABOVE 1450 PSIA A. CONTINUE MISSION NOTES
DURING ORBITAL COAST T
FOR FIRST OPPORTUNITY BSE INFORM FLIGHT AND SENT 1. EXCESSIVE START BOTTLE DECAY DURING
RESTART OR ABOVE ORBITAL COAST IS DEFINED AS A PRESSURE
1500 PSIA FOR SECOND 1. START BOTTLE VENT OPEN DECAY WHICH WILL RESULT IN A START BOTTLE
OPPORTUNITY RESTART FOR 3 SEC PRESSURE BELOW 80C PSIA AT SECOND BURN
ENGINE START COMMAND (TB6 + 9 MIN 30 SEC).
2. REPEAT GOMMAND AS
NECESSARY TO INSURE A 2. A START BOTTLE PRESSURE OF 300 PSIA
PRESSURE OF LESS THAN MAXIMUM IS ALLOWABLE AT START BOTTLE
1450 PSIA FOR FIRST RECHARGE COMMAND.
OPPORTUNITY RESTART OR
1500 PSIA FOR SECOND
OPPORTUNITY RESTART
B. ABOVE 1800 PSIA B. EMERGENCY SPACECRAFT
PRIOR TO RESTART SEPARATION
BSE TRANSMIT ABORT REQUEST
AND RECOMMEND EMERGENCY
SPACECRAFT SEPARATION
¢. BELOW 800 PSIA C. CONTINUE MISSION
{SEE NOTE) -
BSE INFORM FLIGHT AND
COMMAND ASAP
1. START TANK RECHARGE
ARM ON
2. START TANK VENT OPEN
UNTIL TANK PRESSURE
LESS THAN 300 PSIA,
THEN CLOSE
7-21 | LOX BLEED VLV FAILS OPEN | LAUNCH CONTINUE MISSION CUES:
DURING S-IVB FIRST BURN
BSE INFORM FLT ASAP AFTER 1. OXIDIZER BLEED VLV CLOSED OFF (K126-401)
CUTOFF, BSE: DURING S-IVB FIRST BURN,
1. CYCLE LOX BLEED WLY; IF 2. REDUCED ENGINE PERFORMANCE {REFER TO REAL-
1. IS UNSUCCESSFUL, BETWEEN TIME PERFORMANCE RESULTS)
TB6 + 7 MIN 30 SEC AND
TB6 + 9 MIN 30 SEC, BSE: NOTES :
2. CLOSE MRCY (5.0 POSITION) 1. THIS FAILURE WILL RESULT IN PROPELLANT
IMBALANCE AND WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
VELOCITY CUTOFF {REF FMR 7-1)
7-22 | s-1vB CONFIRMED LOSS EARTH NO S-IVB RESTART (TB5)/TL! GUES
OF HYDRAULIC FLUID ORBIT/ INHIBIT (TB6) 0
TLI 1. HYDRAULIC RESERVOIR OIL LEVEL APPROX ZERD
PERCENT (L7-403).
BSE INFORM FLIGHT AND RECOM-
MEND NO S-IVB RESTART 2. HYDRAULIC SYSTEM PRESSURE LESS THAN
1700 PSIA (D41-403),
3. HYDRAULIC RESERVOIR PRESSURE APPROXIMATELY
ZERO PSIA (D42-403).
NOTES
IF L7-403 IS FUNCTIONING PROPERLY, IT IS
REQUIRED FOR IMPLEMENTATION OF THIS RULE.
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

SECTION 7 - SLY - TB5 AND TB7 - CONTINUED

MiSSICN RULES

R] RULE| CONDITION/MALFUNCTION | PHASE RULTNG CUES/NOTES/ COMMENTS
7-23 | LOSS OF ECS COOLANT EQ CONTINGE MISSION CUES:
CIRCULATION 1L1 T =
e BSE INFORM FLT AND SEND: 1. FLOW RATE TU EXIT COOLANT (F9-602)
APPROXIMATELY 1,5 GPM.
COOLANT PUMP HO. 1 ON AND
PRESSURE SHITCH DEACTIVATE 2. FLOW RATE S-IVB INLET COOLANT (F10-601)
APPROXIMATELY 1.5 GPM.
3. COOLANT MANIFOLD INLET PRESS. (D17-601)
APPROXIMATELY 16 PSIA,
4. COOLANT PUMP NO. 2 POMER ON (K161-601)
23 VDG
5. COOLANT PUMP INLET PRESS (D24-601)
APPROXTMATELY 16 PSIA.
7-24 | MIXTURE RATIO CONTROL | LAUNCH CONTINUE_MISSION CUES:
VLV (MRCY) FAILS OPEN e ==
(4.5 POSITION) DURING BSE INFORM FLT ASAP AFTER 1. MIXTURE RATIO CONVROL VLV POSITION
S-1VB FIRST BURN FIRST ENGINE CUTOFF, BSE: (617-401) DOES NOT INDICATE 5.0 POSITION.
CYCLE MRCY 2. MRCV OPEN ON (K219-304) (4.5 POSITION).
3. FAILURE VERIFIED BY ENGINE PERFORMANCE
{REFER TO REAL-TIME ENGINE PERFORMANCE
RESULTS).
NOTES:
THIS FAILURE WILL RESULT IN PROPELLANT
IMBALANCE AND WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
VELOCITY CUTOFF (REF FMR 7-1)
MISSION | REV [paTe SECTION GROUP PAGE
apolLo 17 | en | 9s1/72 | suy - T8
/ T 7-19 Tape 45.7
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NASA

SECTION 7 ~ SLY - TBS AND TB7 -~ CONTINUED

- Manned Spacecraft Center

MISSION RULES

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

7-26

$~IVB STAGE LOX NON-
PROPULSIVE VENT (NPV)
FAILS :

A. TO OPEN AT TB7
+ 0,7 SEC

B. TO LATCH OPEN AT
TB8 + 28 MIN 10
SEC

LH2 LATCHING VENT
VALVE FAILS 7O LATCH
OPEN AS- PROGRAMED

A. IN TB7

B. IN TB8

TLC

TLC

TLC

A,

=~

CONTINUE MISSION

BSE INFORM FLIGHT AND VENT
THE LOX TANK TO 18-20 PSIA
PRIOR TO TBY + 15 MIN.
CONTINUE MISSION

BSE INFORM FLIGHT AND

1. ATTEMPT TO LATCH OPEN
THE LOX VENT

IF UNSUCCESSFUL,. BSE COM~-
MAND AT TB8 +26 MIN

18 SEC

2. LHZ LATCHING VENT VALVE
CLOSED

. CONTINUE MISSIOH

BSE INFORM FLIGHT AND

1, ATTEMPT TO OPEN THE LH2
LATCHING VENT VALVE

IF UNSUCCESSFUL, BSE
COMMAND

2. LH2 LATCHING VENT VALVE
CLOSED

3. LH2 VENT VALVE OPEN

AT TB7 + 15 MIN OR TB7 +
1 HR 15 MIN COMMAND

4. LH2 VENT VALVE CLOSE

. CONTINUE MISSION

BSE INFORM FLIGHT AND

1. ATTEMPT TO LATCH OPEN
THE LH2 LATCHING VENT
VALVE

IF UNSUCCESSFUL, BSE COM-
MAND (ASAP)

2. LOX NPY UNLATCHED AND
CLOSED

CUES

1. LOX NPV NOZZLE PRESSURES (D243-404,

D244-404)

2. LOX TANK ULLAGE PRESSURE (D180-405,

D179-406)

3. LOX NPY QOPEN DISCRETES (K198-424,

K199-424),

CUES

1. LH2 NPV NOZZLE PRESSURE (D183-409,

D184-409).

2. LH2 ULLAGE PRESSURE (D177-408,

D178-408).

w

S

LH2 LATCHING VENT VALVE DISCRETES
(K210-410, K211-410).

LH2 PUMP INLET PRESSURE {D2-403)

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 17

FNL

9/1/72

SLV - T85
AND TB7

7-20

Tapa 23.7
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TBS AND TB7 - CONTINUED

R} RULE] CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-27 | ENGINE START BOTTLE TLC CONTINUE_MISSION CUES
DUMP FAILS TO INITIATE T -
BSE INFORM FLIGHT AND ATTEMPT GHZ START BOTTLE PRESSURE (D17-401,
TO OPEN THE START BOTTLE VENT D241-401).
VALVE FOR A MINIMUM OF 40
SECONDS NOTES
THE MAXIMUM SAFE PRESSURE LIMIT TO PRECLUDE
REACHING BOTTLE PROOF PRESSURE PRIOR TO
LUNAR IMPACT IS 615 PSIA,
7-28 | 5-1VB STAGE COLD TLE CONTINUE MISSION CUE
HELIUM DUMP FAILS TO
INITIATE BSE INFORM FLIGHT AND coLD HEL;UM BOTTLE PRESSURE (D261-403,
: D263-403).
1. ATTEMPT TO INITIATE THE
COLD HELTUM DUMP THROUGH . NOTE
LH2 COIL ON 02/H2 BURNER -
FOR A MINIMUM OF 45 THE MAXIMUM SAFE PRESSURE LIMIT TO PRECLUDE
MINUTES REACHING BOTTLE PROOF PRESSURE PRIOR T0
LUNAR IMPACT IS 100 PSIA.
IF UNSUCCESSFUL, BSE INFORM
FLIGHT AND, AFTER LOX NPV
OPEN IN TB8, COMMAND
2. LOX PRESSURIZATION SHUTOFF
VALVES OPEN FOR A MINIMUM
OF 30 MINUTES
7-29 | ENG HELIUM CONTROL EO CONTINUE MISSION -CUES:
{ VLV LEAKING AFTER FIRST - T
ENGINE CUTOFF BSE INFORM FLT AND: 1. ENG REG OUTLET PRESS (D018-401) 60 PSIA OR
GREATER
1. CYCLE ENG HELIUM CONTROL
VLY {NOTE 1) . 2. ENG CONTROL HELIUM PRESS (D019-401,
D242-401) DECREASING
IF EITHER BLEED VALVE 1S CLOSED,
REFER TO FMR 8-3 OR 8-4 3. FUEL TK HELTUM REPRESS SPHERE PRESS
(D20-403, D249-403)
4. BLEED VLVS CLOSED (K126-401, K127-401)
NOTES:
1. RULING 1 MAY BE REPEATED AT DISCRETION OF
BSE IN AN EFFORT TO TERMINATE LEAKAGE.
2, RULINGS 1 THROUGH 4 MUST BE TAKEN PRIOR TO
LOS AFTER FIRST ENGINE CUTOFF.
3. MOV MUST BE CLOSED PRIOR TO RESTART AS MOV
OPEN VIOLATES FMR 7-4.
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 | SLV - TBS
1 AND TB? 7-21 Tape 59.8
TSG 291 NASA —= MSC




NASA - Manned Spacecraft Center

SECTION 7 - SLV - TBS AND TB7 - CONCLUDED

MISSION RULES

Rl ruLe | conprTion/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-30 | OXIDIZER TURBINE BYPASS | LAUNCH CONTINUE MISSION CUES:
LV (OTBY) FAILS OPEN
DURING $-1VB FIRST BURN BSE INFORM FLT AS SOON AS 1. OTBV POSITION (68-401) INDICATES OPEN
POSSIBLE AFTER FIRST BURN CUT- DURTNG S-IVB FIRST BURN,
OFF, BSE:
2, QTBY CLOSED OFF (K125-401) DURING S-TVB
1. CLOSE PREVALVES AND RECIRC FIRST BURN.
VALVES
3. REDUCED ENG PERFORMANCE (REFER TO R/T
2. DRAIN AND PURGE LOX SYS ENGINE PERFORMANCE RESULTS).
3. DRAIN LHZ SYSTEM AND PURGE NOTES :
(SEE NOTE 3) .
1. THIS FAILURE WILL RESULT IN PROPELLANT
4. CYCLE OTBY IMBALANCE AND WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
5. RETURN SYSTEM TO NORMAL VEL. CUTOFF (REF FMR 7-1)
IF CYCLE OF OTBY IS UNSUCCESS- | 2. THIS RULE MUST BE IMPLEMENTED AS SOON AS
FUL, BETWEEN TB6 + 7 MIN 30 SEC POSSIBLE AFTER C/0.
AND TB6 + 9 MIN 30 SEC, BSE:
3. THE ENGINE PUMP PURGE MUST BE OFF PRIOR TO
6. CLOSE MRCY (5.0 POSITION) CYCLING THE OTSY TO PREVENT BACKFLOW OF
GASES TO THE GG WHEN OTBY CYCLED,
7-31 | Low APS HELIUM SUPPLY EARTH CONTEINUE MISSION CUES:
SUPPLY PRESSURE ORBLT/ - -
LI IF APS HELIUM BOTTLE PRESSURE . HELIUM SUPPLY PRESSURE MODULE 1 (D0035-4143
IS EXPECTED TQ BE BELOW 00250-414;; MODULE 2 (D00036-415;
350 PSIA PRIOR TO THE NEXT D0251-415) .
GROUND STATION, BSE INFORM
FLIGHT AND RECHARGE APS HELIUM
BOTTLE AS REQUIRED TO MAINTAIN
ATTITUDE CONTROL.
MISSION REV SECTION GROUP PAGE
APOLLO 17 | FNL fos1/72 | SLV - TBS
AND TB7 7-22 Tape 59,9
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 8 - SLV - 1B6

R} ITEM

8-1

8-3
8-4
8-5
8-6
8-7
8-8

T

P =

E

6-3
6-4
6-11
7.2
77
7-8
7-9
7-13
7-14

7-17
7-18
7-18
7-20
7-22

SUMMARY OF RESTART PHASE RULES

RESERVED

0,/H, BURNER L, VALVE FAILS

LH, CHILLDOWN SYSTEMS FAILS

LOX CHILLDOWN SYSTEM FAILS

RESERVED

S-IVB ACTUATOR HARDQVER

CONTINUOUS VENT REGULATOR FAILS TO CLOSE
LOSS OF ATTITUDE CONTROL DURING SECOND BURN

FOLLOWING MISSION RULES ALSO APPLY TO THIS SECTION:

INERTIAL PLATFORM FAILURE - ACCELEROMETER

LAUNCH VEHICLE INERTIAL PLATFORM FAILURE ATTITUDE REFERENCE

S-1VB STAGE LOSS OF THRUST

LOSS OF ONE APS MODULE

S~IVB AUXILIARY HYDRAULIC PUMP FAILS

LOSS OF ATTITUDE CONTROL DURING TB6 TO TB6 + 9 MIN 10 SEC (CREW IMPLEMENTATION)
CONTINUOUS VENT REGULATOR FAILS TO OPEM

IU ECS WATER VALVE FAILS TO CYCLE OPEN AND CLOSED

S-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS -20 PSID OR +36 PSID (CREW IMPLEMENTATION)
OR +30 PSID, ~26 PSID ‘ '

L, TANK VENT FAILURE OR LEAK DURING ORBITAL COAST

LOW COLD HELIUM SUPPLY PRESSURE

LOX TANK ULLAGE PRESSURE LOW (CREW IMPLEMENTATION)

J-2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS

S-IVB LOSS OF ENGINE HYDRAULIC FLUID

MISSION REV ] DATE SECTION GROUP PAGE

NLy 9/1/72 SLV - TB6
APOLLO 17 ! /1/ 8-1 Tape 27.1
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 8 - SLY - TB6 - CONTINUED

R| RULE| CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
8-1 RESERVED
8-2 S-IVB STAGE 02/H2 LI CUES
BURNER FUEL PROPELLANT T
VALVE FAILS CLOSED A AND B
A. PRIOR TO TBS + A. CONTINUE MISSION 1. BURMER CHAMBER DOME TEMPERATURE
341 SEC o (C2034-403, €382-403).
BSE INFORM FLIGHT AND
COMMAND 2. BURNER PROPELLANT VALVE POSITIONS
(k180-404, K192-403, K181-404)
1. BURNER SHUTDOWN
3, AMBIENT REPRESSURIZATION MODE SELECT
2. CONTINUOUS VENT SYSTEM . (K195-404)
ORIFICE OPEN-
- NOTE
" 3. LH2 REPRESSURIZATION -
CONTROL VALVE CLOSE THE 02/H2 BURNER VOTING CIRCUIT WILL NOT
DETECT FAILURE OF THE BURNER TO IGNITE
4, LOX REPRESSURIZATION OR BURNER FLAME-OUT IN THE EVENT THE FUEL
. CONTROL VALVE CLOSE PROPELLANT VALVE FAILS CLOSED.
B. AFTER TB6 + B. CONTINUE MISSION
341 SEC o
BSE INFORM FLIGHT AND
COMMAND
1. BURNER SHUTDOWN
2, APSULLAGE ENGINES ON ~
3. LH2 REPRESSURIZATION
CONTROL VALVE CLOSE
4, LOX REPRESSURIZATION
CONTROL VALVE CLOSE
8-3 LH2 CHILLDOWN TLI CONTINUE MISSION CUES _
SYSTEM FAILS DURING - —
RESTART PREPARATIONS BSE INFORM FLIGHT AND 1. LH2 PUMP INLET TEMP (C3-403),
1. ATTEMPT TO CORRECT 2, LH2 RECIRC FLOW (F5-404),
SITUATION SPECIFIED IN
NOTE A, B, D 3. LH2 PREVALVE DISCRETES (K111-404,
K112-404),
IF UNSUCCESSFUL, BSE
INFORM FLIGHT 4. LH2 BLEED VALVE CLOSE (K127-401).
5. LH2 RECIRC VALVE CLOSE (K136-409).
6. LH2 ULLAGE PRESS TO LH2 PUMP INLET PRESS
P (D177-408; D178-408; DZ-403).
NOTE
LH2 CHILLDOWN WILL NOT BE SATISFAGTORY IF
A. PREVALVE IS QPEN
B. RECIRCULATION VALVE IS CLOSED
C. BLEED VALVE IS CLOSED
D. CHILLDOWN PUMP IS NOT ON
MISSION REV {naTE SECTION GROUP PAGE
apoLLo 17 | FuL | /1772 | sLv - Tee 8-2 Tape 11C.3
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 8 - SLV - TB6 - CONTINUED

R| RULE| CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
8-4 S-IVB STAGE LOX TLI CONTINUE MISSION/TLI INHIBIT CUES FOR CHILLDOWN FAILURE
CHILLDOWN SYSTEM
FAILS DURING RESTART BSE INFORM FLIGHT AND 1. LOX CHILLDOWN FLOW RATE (F4-424).
PREPARAT 10NS
1. ATTEMPT TO CORRECT 2. LOX ULLAGE PRESSURE TO LOX DUMP INLET
SITUATION SPECIFIED PRESSURE AP (D179-406,0180-406,0003-403).
IN NOTES 1.A, 1.B, 1.D
3. LOX PUMP INLET TEMP NOT DECREASING
IF 1 IS UNSUCCESSFUL, BSE {C4-403).
INFORM FLIGHT AND BETWEEN o
TB6 + 4 MIN 10 SEC AND 4. LOX PREVALVE DISCRETES (K109-403,
TB6 + 7 MIN 37.8 SEC K110-403),
COMMAND
5. LOX BLEED VALVE CLOSED {K126-401},
2. ALTERNATE SEQUENCE 6D
6. LOX RECIRCULATION VALVE CLOSED {K138-424).
-IF LOX LEAD EXCEEDS
20 SEC, BSE INFORM CUES FOR MOV FAILURE
FLIGHT AND -
_ ' 1. MOV POSITION INDICATES MOT FuLL
3. RECOMMEND TLI INHIBIT CLOSED {63-401),
2. MOV OPEN DISCRETE OM (K120-401).
3. LOX FLOWMETER (F1-401) INDICATES FLOW.
4. LOX INJECTOR PRESSURE (D005-401).
NOTES
1. LOX CHILLDOWN WILL NOT BE SATISFACTORY IF
(A) PREVALVE IS OPEN
{B) RECIRCULATION VALVE IS CLOSED
(C) BLEED VALVE IS CLOSED
(D) CHILLDOWN PUMP IS NOT ON
" 2, ALTERNATE SEQ 6D COMMAND WILL ENABLE AN
ONBOARD PROGRAMED & SEC LOX LEAD
. BEGINNING AT TB6 + 7 MIN 37.8 SEC.
3. THIS FATLURE WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
VELOCITY CUTOFF AND LUNAR IMPACT
OPERATIONS.
8-5 RESERVED
MISSION REV SECTION GROUP PAGE
FNL| 9 SLY - TB6
APOLLO 17 | FN /1772 a3 Tape 27.3
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 8 - SLV - TBS - CONTINUED
R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
8-6 S-1VB ACTUATOR TLI1 CONTINUE MISSION/TLI CUE
CONFIRMED HARDQVER INHIBIT/CUTOFF
PRIOR TO TLI IGN AND ACTUATOR POSITIONS 25 DEG OR GREATER
AUXILIARY HYDRAULIC A. CONTINUE MISSION (G1-400, G1-403, G2-400, G2-403},
PUMP 1S OPERATING )
IF TIME PERMITS, SET UP NOTE
FOR THE CREW TO ATTEMPT TQ
GIMBAL THE ENGINE WITH THE BOTH INDIVIDUAL PITCH/YAW ACTUATOR
ROTATIONAL HAND CONTROLLER POSITION INDICATORS MUST CONFIRM
MALFUNCTION PRIOR TO IMPLEMENTATION OF THE
IF THERE IS NOT TIME, OR IF ULE.
UNSUCCESSFUL.,
8. TLI INHIBIT/CUTQOFF
BSE INFORM FLIGHT AND
RECOMMEND TLI INHIBIT/
CUTOFF AND IMPLEMENT THE
ABOVE PROGEDURE
8-7 S5-IVB STAGE TLI CUES
CONTINUOUS VENT ..,_._
MODULE A.1. CVS NOZZLE PRESSURE REMAINS GREATER
THAN 3 PSIA (D181-409 THROUGH D182-409).
A. REGULATOR FAILS TO A. CONTINUE MISSION
CLOSE DURING RESTART 2. CVS REGULATOR CLOSED (K154-411}).
SEQUENCE BSE INFORM FLIGHT AND
3. LH2 TANK ULLAGE PRESSURE (D177-408,
1, ATTEMPT TO CLOSE THE D178-408).
CYS REGULATOR
IF 1 1S UNSUCCESSFUL,
BSE INFORM FLIGHT AND
COMMAND
2. 02/H2 BURNER SHUTDOWN
B. REGULATOR FAILS TO B. CONTINUE MISSION B.1. LH2 TANK CONTINUOUS VENT ORIFICE
CLOSE OR ORIFICE SHUTOFF VALVE CLOSED (KQ155-411).
SHUTOFF VALVE FAILS BSE INFORM FLIGHT AND
TO CLOSE AT TB7 + 2. CVS NOZILE PRESSURE DOES NOT DECREASE
2 MIN 30,9 SEC 1. ATTEMPT TG CLOSE THE TO O PSIA AT TB? + 2 MIN 30.% SEC
(SEE NOTE) CVS REGULATOR OR THE {D0181-409, D0182-409).
CVS ORIFICE SHUTOFF
VALVE NOTE
IF 1 1S UNSUCCESSFUL, THIS FAILURE WILL REQUIRE RE-EVALUATION OF
BSE COMMAND AT TB7 + AV REQUIRED FOR LUNAR IMPACT.
15 MIN AND TBY + 1 HR
15 MIN
2. LH2 LATCHING VENT
VALVE OPEN AND LATCH
MISSTON REV |DATE SECTION GROUP PAGE
APOLLO 17 | FNL ) 9/1/72 SLV ~ TB6 8-4 Tape 27.4
TEG 291 NASA — MBC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 8 ~ SLV - TB6 - CONCLUDED

R | RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

8-8

LOSS OF ATTITUDE
CONTROL DURING S-1vB
SECOND BURN

TLI

CONTINUE MISSION

CREW WILL TAKE ACTION ON
LIMITS (NOTE 1)

BSE INFORM FLIGHT AND FIDO

CUES

1. ANGULAR RATES ~ PITCH (R4-602), YAW
{R5-602), OR ROLL (R6-602) GREATER THAN
5 DEG/SEC AND NOT DECREASING.

2. ANGULAR RATES - PITCH (R13-602), YAW
(R8-602), OR ROLL {R12-602) GREATER
THAN 5 DEG/SEC AND NOT DECREASING
(SEE NOTE 3).

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

NOTES
1. TLI BURN WILL BE TERMINATED FOR

{A) PITCH OR YAW BODY RATES GREATER THAN
+10 DEG/SEC

Ry

{B) ROLL BODY RATE GREATER THAN +20
DEG/SEC

(C) PITCH OR YAW ATTITUDE DEVIATION FROM
NOMINAL PROFILES GREATER THAN 45 DEG

2. L0OSS OF ATTITUDE CONTROL ALERT WILL BE
GIVEN FOR THE FOLLOWING CONDITIONS:

(A} LVDC/LVDA COMPUTATIONAL FAILURE,

(B) ATTITUDE ERROR SIGNALS-ROLL GREATER
THAN £3.5 DEG, PITCH AND YAW GREATER
THAN =5 DEG.

(C) FAILURE TO INITIATE PROPER GUIDANCE
SEQUENCE.

(D) FAILURE OF S-IVB ENGINE HYDRAULICS.

3. THE CUES ARE VALID IF RATE CHANNEL
SWITCHOVER HAS NOT OCCURRED.

4. RQOLL ATTITUDE ERRORS »3.5 DEG. MAY BE A
RESULT OF LOSS OF BOTH APS MODULES. THE
CREW SHOULD ATTEMPT ROLL CONTROL WITH RCS.

MISSION

REV

DATE SECTION

GROUP

PAGE

APOLLO 17

FNL

9/1/72 SLY -~ TB6

8-5 Tape 11C.4
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION § ~ 5LV - TBB

R | ITEM
SUMMARY OF SAFING AND SLINGSHOT RULES
9-1  STAGE PNEUMATIC DUMP FAILS
9-2  LOX DUMP FAILS
9-3  ENGIME CONTROL BOTTLE DUMP FAILS
9-4  RESERVED
8-5  RESERVED
THE FOLLOWING REFERENCED FLIGHT MISSION RULES ARE ALSO APPLICABLE DURING TIME BASE EIGHT (T88):
7-3  J-2 ENGINE MAIN FUEL VALVE (MFY) FAILS TO CLOSE AT FIRST S-IVB CUTOFF, SECOND S-IVR CUTOFF
7-4  J-2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST S-IVB CUTOFF, SECOND BURN CUTOFF
7-8  L0SS OF ATTITUDE CONTROL DURING TB5 AND TB7 TO SPACECRAFT SEPARATION, TB6 TQ TB6 + 9 min 20 SEC AFTER
SPACECRAFT SEPARATION, AFTER TB8 INITIATE
7-13 1V ECS VALVE FAILS TO GYCLE OPEN AND CLOSED
7-14 S-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS -20 PSID OR +30 PSID, -26 PSID OR +36 PSID
7-25 S-1VB STAGE LOX NON-PROPULSIVE VENT (NPV) FAILS TO OPEN AT TB7 + 0.7 SEC, TO LATCH OPEN AT TB8 +17 MIN 3 SEC
7-26 LH, LATCHING VENT VALVE FAILS TO LATCH QPEN AS PROGRAMED
7-28 S-1VB STAGE COLD HELIUM BUMP FAILS TO INITIATE
MISSION REV | DATE SECTION GROUP PAGE
FNL | 9/1/72 - '
APGLLO 17 N A SLY - TB8 g1 Tape 27.6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 9 - SLV - 7B8 - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
9-1 S-1VB STAGE PNEUMATIC TLC CONTINUE MISSTON CUES
DUMP FAILS TO INITIATE
: BSE INFORM FLIGHT AND 1. ENGINE PUMP PURGE PRESSURE (D50-403).
ATTEMPT TO OPEN THE ENGINE 2. AMBIENT HELIUM SUPPLY PRESSURE (D236-403,
PUMP PURGE CONTROL VALVE D256~403) .
NOTES
THE STAGE PNEUMATIC BOTTLE WILL BE SAFE AT
LIFTOFF AND WILL NOT REACH PROOF PRESSURE
PRIOR TO LUNAR IMPACT.
9-2 S-IVB LOX DUMP FAILS TLC " CONTINUE MISSION CUES
T0 INITIATE .
BSE INFORM FLIGHT AND 1. MAIN OXIDIZER VALVE POSITION (G3-401).
ATTEMPT TO INITIATE THE
THE REQUIRED LOX DUMP 2. MAIN OXIDIZER VALVE OPEN DISCRETE
(K120-401).
3. LOX PUMP INLET TEMPERATURE (C4-403).
4, LOX FLOW RATE (F1-401).
5, LOX PREVALVE OPEN DISCRETE (K109-403).
6. LOX PREVALVE CLOSE DISCRETE (K110-403).
NOTES
1. LOX DUMP WILL FAIL TO INITIATE IF
(A) THE MOV REMAINS CLOSED
(B) THE LOX PREVALVE REMAINS CLOSED
- 2, TF A LOX DUMP IS UNSUCCESSFUL, A
RE-EVALUATION OF THE LUNAR IMPACT aV
WILL BE REQUIRED.
9-3 ENGINE CONTROL BOTTLE TLC CONTINUE MISSION CUES
DUMP FAILS TO INITIATE :
BSE INFORM FLIGHT AND 1. ENGINE CONTROL REG PRESS (D18-401).
ATTEMPT TO OPEN THE ENGINE 2. ENGINE CONTROL HELIUM SPHERE PRESSURE
HELIUM CONTROL VALVE (D19-401, "D242-401).
NOTES
THE MAXIMUM SAFE PRESSURE LIMIT TO PREGLUDE
REACHING BOTTLE PROOF PRESSURE PRIOR TO
LUNAR IMPACT 1S 2300 PSIA.
RULES 9-4 AND 9-5
ARE RESERVED.
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 FNL| 9/1/72 SLy - B8
9-2 Tape 27.7
T8G 291 NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 9 - SLV - B8 - CONCLUDED

R JITEM

PRELAUNCH INSTRUMENTATION

STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION

MEAS EFFEC- MISSION
MEASUREMENT DESCRIPTION NUMBER ONBOARD TRANSDUCERS CATEGORY TIVITY RULE REF
STAGE COMMUNICATIONS SYSTEM
$-I1 STAGE
LINK BP1 HD
MUX BPTAQ HD
MUX BP1BO HD
MUX CP1AQ HD
S-IVB STAGE
LINK CP1 HD
MUX DP1BO (VIA IU) M
MUX CP1BO HD
INSTRUMENT UNIT
LINK DP1 HD
LINK DP1B M
MUX CPTAD (VIA $-IVB) HD
MUX DP1AO HD
EMERGENCY DETECTION SYSTEM (EDS) M
COMMAND COMMUNICATIONS SYSTEM
{CCS) UPLINK M
FLIGHT CONTROL MEASUREMENTS
S-IVB STAGE
PRESS, FUEL PUMP INLET D2-403 7-14
PRESS, FUEL TANK ULLAGE EDS 1 D177-408 METER* COMMON 2 OF 3 7-14
PRESS, FUEL TANK ULLAGE EDS 2 D178-408 METER* COMMON M 7-14/19
PRESS, OXID PUMP INLET D3-403
PRESS, OXID TANK ULLAGE EDS 1 D179-406 METER* COMMON 2 0F 3 7-14/19,8-5
PRESS, OXID TANK ULLAGE EDS 2 D180-406 METER* COMMON M 7-14719,8-5
INSTRUMENT UNIT ‘
GUIDANCE COMPUTER OPERATION H60-603 M 6-1/4/7/9,
7-8/11,8-1/8
COMPUTER RESET PULSE J71-603 REQUIRED TO
NO. 1-GUIDANCE DECODER COMPLETE,
10F2 MULTIPLE WORD
COMPUTER RESET PULSE J72-603 M GROUND
NO. 2-GUIDANCE DECODER COMMANDS
*ONBOARD DISPLAY MANDATORY
MISSION REV] DATE SECTION GRraup PAGE
APOLLO 17  FNL 9/1/72 SLY - TB8 PRELAUNCH
INSTR 9-3 Tape 27.8
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MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

NASA - Manned Spacecraft Center

R | ITEM

LAUNCH

GENERAL

LAUNCHR WILL BE CONTINUED AS LONG AS THE SUIT CIRCUIT AND 0, SUPPLY WILL SUPPORT FLIGHT CREW DEMANDS FOR AT LEAST
ONE REV AND ENTRY INTO 2-1. THERE ARE NO COOLANT FAILURES FOR WHICH LAUNCH/INSERTION PHASE WILL BE TERMINATED,

TLC & TEC

WATER EVAPORATION WILL BE LIMITED TO COMPONENT TESTING.

POWERED DESCENT

THERE ARE NO CSM ENVIRONMENTAL CONTROL SYSTEMS FAILURES FOR WHICH POMERED DESCENT WILL BE TERMINATED.

ALL PHASES

A. BACKUP SYSTEMS AND BACKUP COMPONENTS WILL MORMALLY BE USED FOR THE MOST RAPID PRACTICAL RETURN TO EARTH, NOT
- . FOR MISSION CONTINUATION.

B, LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUP.
STAGE WILL BE RETAINED WHERE POSSIBLE,

IF CSM SYSTEMS REQUIRE LM BACKUP, THE DESCENT

C. TO CONTINUE, WATER QUANTITY PREDICTIONS MUST REFLECT ADEQUATE QUANTITIES TO MEET NORMAL MISSTON REQUIREMENTS.

MISSION REV { DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 CSM ENVIRONMENT GENERAL
CONTROL SYSTEM 10-1 Tape 33,1
TSG 291 NASA - MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R |ITEM

0-2 DEFINITIONS

LOSS OF CABIN INTEGRITY:
CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED GREATER THAN OR EQUAL TO
4.5 PSIA BY CABIN PRESSURE REGULATORS (1.2 LB/HR TOTAL).

L0SS OF SUIT/SUIT CIRCUIT INTEGRITY:
® PGA CHECK WITH LEAKAGE GREATER THAN 0.5 PSI/MIN DURING PGA CHECK.

* TOTAL LOOP CHECK WHICH RESULTS IN ECS 02 FLOW > 0.9 LB/HR AFTER SUIT TEST PRESSURE
STABILIZATION DURING SUIT CIRCUIT INTEGRITY CHECK.

LOSS OF SUIT CIRCUIT:
INABILITY OF THE SUIT GIRCUIT TO MAINTAIN ADEQUATE CREW COMFORT AND/OR CO, REMOVAL WITHOUT USING
DIRECT 02.

LOSS OF 0, MANIFOLD: .
AN 0, MANIFOLD OR REGULATOR FAILURE WITH WHICH THE SUIT CIRCUIT O, DEMANDS CANNOT BE SUPPLIED FOR
ENTRY.

LOSS OF PRIMARY LOOP COOLING:
LOSS OF ALL FLOW, A LEAK WHICH CANNOT BE ISOLATED, OR COMBINED FAILURES SUCH THAT RADIATORS AND
EVAPQRATOR PROVIDE NO COOLING. ‘

LOSS OF SECONDARY LOOP COOLING:
LOSS OF ALL FLOW, A LEAK WHICH CANNOT BE ISOLATED, OR COMBINED FAILURES SUCH THAT RADIATORS AND
EVAPQRATOR PROVIDE NO COOLING.

LOSS OF COLLANT LOOP RADIATORS:
RADIATOR LEAK, BLOCKAGE OF ALL FLOW THROUGH RADIATORS, OR RADIATOR DEGRADATION SUCH THAT TOTAL
LONG-TERM USAGE OF WATER IS MORE THAN IS BEING PRODUCED.

LOSS OF ALL COOLING: : )
LOSS OF PRIMARY AND SECONDARY LOOP COOLING.

LOSS OF SURGE TANK AND/OR REPRESS PACK:

SURGE TANK,REPRESS PACK, OR ASSOCIATED ISOLATABLE PLUMBING FAILURES WHICH REQUIRE ISOLATION OF THE
SURGE TANK AND/OR REPRESS PACK.

RULE NUMBERS 10-3 THROUGH 10-9 ARE RESERVED.

MISSION REV ]| DATE SECTION GROUP PAGE
APOLLO 17 FNL | 9/1/72 CSM ENVIRONMENT GENERAL :
CONTROL SYSTEM 10-2 Tape 33.2
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R ITEM

10-10

SYSTEMS MANAGEMENT

0, SYSTEM

A. SUIT FLOW RELIEF VALVE WILL REMAIN CLOSED FOR DURATION OF FLIGHT.

B. NORMAL CM REPRESSURIZATION WILL UTILIZE THE REPRESS PACK,

C. THE REPRESS PACK VALVE WILL BE IN OFF POSITION FOR ALL PHASES EXCEPT LAUNCH, CSM EVA, ENTRY, AND TUNNEL/LM
PRESSURIZATION AND RECHARGE.

D. THE SUIT CIRCUIT MUST BE PURGED OF ACCUMULATED HZ bNéE EVERY 6 HOURS FOR 1 MIMUTE WHEN ALL CREWMEN ARE SUITED
AHD THE SUIT CIRCUIT IS ISOLATED,

E. THE SURGE TANK AND REPRESS PACK WILL NORMALLY BE RECHARGED SIMULTANECUSLY.

F. GCM CABIN PéESSURE WILL NOT BE ALLOWED TO DROP BELOW 4.0 PSIA DURING NORMAL LM PRESSURIZATION EXCEPT DURING TD&E.

G.‘ THE CM ECS WILL NORMALLY SUPPLY ALL 02 FOR CONSUMPTION AND LEAKAGE DURING IVT PHASES.

H. THE FLIGHT CREW WILL DON SUITS FOR THE FOLLOWING:

1. INABILITY TO MAINTAIN CABIN PRESSURE ABOVE 4.5 PSIA
2. TDE

3. GLYCOL LEAKS IN COMMAND MODULE

4. FIRE, SMOKE, AND/OR CONTAMINATION IN CABIN

5. LM JETT

6. CSM EVA

THE FLIGHT CREW WILL DOFF SUITS (TIME AND CONDITIONS PERMITTING) FOR THE FOLLOWING:

1. LOSS OF SUIT CIRCUIT.
2. CONFIRMED LEAK OF GLYCOL IN SUIT CIRCUIT

COOLANT MANAGEMENT

FOR SIMULTANEQUS PRIMARY AND SECONDARY LOOP OPERATION, EITHER THE PRIMARY OR SECONDARY LOOP RADIATOR WILL
NORMALLY BE ISOLATED.

GLYCOL RESERVOIR WILL BE ON LINE AND RADIATORS WILL BE BYPASSED FOR LAUNCH.
INDICATED GLYCOL AGCUMULATOR QUANTITY WILL BE MAINTAINED BETWEEN 30 AND 70 PERCENT.
SECONDARY COOLANT WILL BE OFF FOR LAUNCH.

ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED IN AN ATTEMPT TO MAINTAIN PRIMARY RADIATOR OUTLET TEMPERATURE
GREATER THAN -20 DEG.

MISSION | REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 | CSM ENVIRONMENT MANAGEMENT
CONTROL SYSTEM 10-3 Tape 57.8
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R | ITEM

10-10
(CONT}

WATER SYSTEM

A. WASTE WATER WILL BE MANUALLY DUMPED QVERBOARD AS REQUIRED TO MAINTAIN INDICATED QUANTITY LESS THAN 85-90 PERCENT.
WASTE WATER WILL NORMALLY BE DUMPED TO 15 PERCENT. HOWEVER, IF WASTE WATER QUANTITY INSTRUMENTATION (CF0009) IS
LOST, WASTE WATER WILL BE DUMPED UNTIL POTABLE WATER QUANTITY (CF0010) BEGINS TO DECREASE.

B, WATER DUMPS WILL BE MANAGED SO THAT:

1. AT LOI, THE WASTE TANK WILL CONTAIN GREATER THAN 75 PERCENT
2, AT CM-SM SEPARATION, THE POTABLE TANK WILL BE FULL AND THE WASTE TANX WILL BE 90 PERCENT FULL

C. WATER DUMPS AND FUEL CELL PURGES WILL NORMALLY BE SCHEDULED TO OCCUR:
1. IMMEDIATELY AFTER THE SEXTANT STAR CHECK IN MANEUVER PREPARATION - OR CISLUNAR NAVIGATION - OR MO LATER
THAN 1 HOUR BEFORE AN OPTICAL SIGHTING
2. BEHIND THE MOON, WITH THE COMPLETION OF THE DUMP OR PURGE BEFQRE AOS
D. IN ORDER TO REDUCE TRAJECTORY CALCULATION PERTUBATIONS, WATER DUMPS AND FUEL CELL PURGES WILL NOT BE SCHEDULED:
T. TEN HOURS BEFORE MCC-4 UNTIL AFTER LOI
2. DURING MSFN TRACKING PERIODS
3. - TEN HOURS BEFORE MCC-7 UNTIL ENTRY
E. WATER DUMPS, FUEL GELL PURGES, AND URINE DUMPS WILL BE INHIBITED:
1. THREE HOURS BEFORE AND UNTIL IMMEDIATELY AFTER PAN CAMERA AND MAPPING CAMERA OPERATIONS
2. FIFTEEN MIN BEFORE AND UNTIL IMMEDIATELY AFYER FAR UV SPECTROMETER OPERATION {ONLY EFFECTIVE FOR FIRST
TWO DAYS AFTER CIRCUMLUNAR ORBIT).
3. BEFQRE AND UNTIL IMMEDIATELY AFTER IR OPERATION.

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 - CONTINUED

R| RULE] CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC
10-20] CABIN PRESSURE LAUNCH CONTINUE MISSION NORMAL RELIEF STARTS AT 50 SECONDS
CANNOT BE RELIEVED - ‘ :
10-21] CABIN PRESSURE DECREAS- CREW OPTION TO USE LM ENVIRONMENT FOR EARTH
ING AND/OR LESS THAN RETURN IN LIEU OF SUITED RETURN,
4.5 PSIA AND:
A. SUIT PRESSURE LAUNCH A.1. CONTINUE MISSION
GREATER THAN ’
3.5 PSIA
PRE-PDI 2. ENTER NEXT BEST PTP
NO-GO FOR PDI. RETAIN
DESCENT STAGE FOR TEL IF
POSSIBLE
PU#ERED 3. CONTINUE MISSION
DE -
NO-GO FOR LUNAR STAY
ALL 4, ENTER NEXT BEST PTP IF
. CABIN PRESS NOT RESTORED
GREATER THAN 4.5 PSIA.
-B. SUIT PRESSURE LESS LAUNCH B.1. ABORT ASAP
THAN 3.5 PSI -
ALL 2. ENTER ASAP
C. LOSS OF SUIT LAUNCH C.1. ABORT ASAP C.1. CORRESPONDS TO 12.6 LB/HR (APPROX
CIRCULATION - ] 3 CFM/CREWMAN)
OPEN DIRECT 02 45 DEG
FROM LAUNCH SETTING.
ALL 2. ENTER ASAP
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 JFNL | 9/1/72° | cSM ENVIRONMENT SUIT/CABIN
CONTROL SYSTEM 10-5 Tape 33.5
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MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

10-22] LOSS OF SUIT CIRCUIT, LM SYSTEMS (IF AVAILABLE} WILL BE USED FOR
CABIN STABLE AND C02 AND H20 REMOVAL.
GREATER THAN 4.5 PSIA

LAUNCH A. CONTINUE MISSION A. CORRESPONDS TO 12.6 LB/HR (APPROX 3
CFM/CREWMAN)

OPEN DIRECT 02 VALVE 45 DEG
FROM LAUNCH SETTING

PRE-PDI B. ENTER NEXT BEST PTP
NO-GO FOR PDI. RETAIN LM
DESCENT STAGE FOR TEI IF
POSSIBLE

POWERED ¢
DESCENT

CONTINUE MISSTON

NO-80 FOR LUNAR STAY
ALL D. ENTER NEXT BEST PTP
1. DOFF SUITS .
2. OPEN WASTE OVERBOARD D.2. WASTE OVERBOARD BLEED = 1.0 LB 02/HR

DRAIN VALVE TO OBTAIN
CABIN BLEED FLOW

3. DON FACE MASKS AFTER 1 HR 3. TIME REQUIRED FOR CM COZ PARTIAL
- " PRESSURE TO INCREASE TO 7.6 nm HG:
4. IF VACUUM CLEANER FUNG-
TIONAL AND TIME PERMITS, 1 CREWMAN - 4 HR
USE L1OH CANISTER
ASSEMBLY SHOWN IN 3 CREWMAN - 80 MIN
CONTINGENCY' CHECKLIST
C/2-26(5).

10-23] LOSS OF SURGE TANK OR TEC A. NO-GO FOR CSM EVA UNLESS - FOR LEAK IN SURGE TANK, ISOLATE SURGE TANK
REPRESS PACK OPS AVAILABLE FOR USE BY AND PLACE REPRESS PKG VALVE TO FILL.
CDR AND LMP

ALL B. CONTINUE MISSION

10-24] LOSS OF SURGE TANK AND LAUNCH A
REPRESS PACK

CONTINUE MISSION

ALL B. CONTINUE MISSION B. OPS 02 QTY - 4 LB/OPS (TWO OPS AVAILABLE)
PLAN TO RESTORE ENTRY 02 BY
STORING OPS IN CM AT FINAL
LM EGRESS.

TEC C. CONTINUE MISSION

DOFF SUITS FOR ENTRY.
NO-GO FOR CSM EVA

MISSION REV {DATE SECTION GROUP PAGE

APOLLO 17 [FNL | 9/1/72 CSM ENVIRONMENT | SUIT/CABIN
CONTROL SYSTEM 10-6 Tape 33.6
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MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R ] RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

10-25

10-26

10-27

FIRE OR SMOKE IN COMMAND)
MODULE

CONTAMINATION IN
CABIN

L0OSS OF SUIT INTEGRITY

LAUNCH

A.

. PRE-PDI B.

POWERED C.

TEC
ALL

ALL

LAUNCH
ALL

TEC

D.

E.N.

ABORT

1. DECOMPRESS CABIN

2. TROUBLESHOOT ELECTRICAL
SYSTEM PER FLIGHT CREW
CHECKLIST BOOST FIRE
PROCEDURES .

ENTER NEXT BEST PTP

NO-GO FOR PDI. RETAIN LM
DESCENT STAGE FOR TEI

CONTINUE MISSION

NO-GO FOR LUNAR STAY

NO-GO FOR C3M EVA

TROUBLESHQOT/COMBAT FIRE
PER FLIGHT CREW CHECKLIST
EMERGENCY PROCEDURES.

. ASSESS DAMAGE AND REMOVE
POWER FROM AFFECTED
SYSTEMS

. ENTER NEXT BEST PTP

RETAIN LM, IF POSSIBLE.

CREW MAY ELECT TO DECOMPRESS

. CONTINUE MISSION
. CONTINUE MISSION

NO-GO FOR UNDOCK

. NO-GO FOR CSM EVA

IF UNABLE TO CLEAR CONTAMINATION, MISSION

MAY BE TERMINATED EARLY.

MISSION

REV

DATE

SECTION GROUP

APOLLO 17

FNL

9/1/72

CONTROL SYSTEM

CSM ENVIRONMENT SUIT/CABIN

Tape 33.7
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MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R] RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
10-28| LOSS OF 02 MANIFOLD LM 02 (IF AVAILABLE) MAY BE USED TO SUPPLE-
MENT CSM SUPPLY.
A, 02 MBNIFOLD LEAKS LAUNCH A.7. CONTINUE MISSION
GREATER THAN 4 LB/HR
AND CABIN PRESSURE UNDOCKED 2. CONTINUE MISSION
GREATER THAN 4.5 PSIA| PRE-PDI
POWERED
DESCENT/
LUNAR
STAY _
ALL 3. ENTER NEXT BEST PTP A.3. APPROXIMATELY 5 HOURS ARE REQUIRED TO
. DEPLETE CABIN 02 FROM 4.8 TO 3.5 PSIA,
(A} VERIFY SURGE TANK AND WITH 0.456 LB/HR USAGE RATE (CREW +
REPRESS PACK ISOLATED CABIN LEAK + TANK PRESS BLEED).
UNTIL ENTRY
(B} RETRIEVE OPS FROM A.3.(B) CREW OPTION TO USE LM ENVIRONMENT FOR
LM, IF DOCKED EARTH RETURN IN LIEU OF MANUAL CABIN
. PRESSURE REGULATION.
(C) NO-GO FRO CSM EVA
B. 02 MANIFOLD LEAKS LAUNCH B.1. ABORT ASAP
GREATER THAN 4 LB/HR
AND CABIN PRESSURE ALL 2. ENTER ASAP
LESS THAN 4.5 PSIA
USE OPS IN SUITED MODE FOR
ENTRY IF PRACTICAL
10-29 | LOSS OF OME MAIN
REGULATOR
A. FAILED CLOSED TEC/EO A.1. NO-GO FOR €SM EYA UNLESS
OPS AVAILABLE FOR USE BY
CDR AND LMP
UNPOCK 2. CONSIDERATION WILL BE
GIVEN TO UNDOCKING
ALL . 3, CONTINUE MISSTON
B. FAILED OPEN ALL B.  CONTINUE MISSION
10-30 | BOTH MAIN REGULATORS LAUNCH A. CONTINUE MISSION LM SYSTEMS (IF AVAILABLE) MAY BE USED IN
FAILED CLOSED LIEU OF CSM SYSTEMS.
Lo B. NO-GO_FOR UNDOCKING
UNDOCKED/. | €. CONTINUE MISSION
PRE-PDI .
POWERED
DESCENT/
LUNAR
STAY
ALL D. ENTER NEXT BEST PTP D. SUIT LOOP PRESSURE WILL DROP FROM 3.75 PSIA
TO 2.5 PSIA IN APPROXIMATELY & MINUTES.
NO-GO FOR CSM EVA
MISSICN REV [DATE SECTION GROUP PAGE
APOLLO 17 |FNL | 9/1/72 CSM ENVIRONMENT SUIT/CABIN
CONTROL SYSTEM 10-8 Tape 34.1
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM ~ CONTINUED

R | RULE COMDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
10-31§ LOSS OF ONE SUIT COM- ALL . A, CONTINUE MISSION
PRESSOR
TEC B. NO-GO FOR CSM EVA
10-32| LOSS OF TWO SUIT COM- LAUNCH A. CONTINUE MISSION YACUUM CLEANER MAY BE CONNECTED TO SUIT LOOP
PRESSORS BUT WILL NOT PROVIDE SUIT INTEGRITY. CON-
OPEN DIRECT 02 45 DEG FROM SIDERATION WILL BE GIVEN TO RETAINING LM.
LAUNCH SETTING
£0 B. CONTINUE MISSION
NO-GO FOR TLI
L0 €. NO-GO FOR _UNDOCKING
ALL D, CONTINUE MISSION
NO-GO FOR CSM EVA
RULE NUMBERS 10-33
THROUGH 10-39 ARE
RESERVED.
MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R ] RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

10-40

10-41

10-42

PRIMARY COOLANT LOOP
MALFUNCTIONS

A. LOSS OF EVAPORATOR

B. LOSS OF EITHER
RADIATOR PANEL

C. TOTAL LOSS OF LOOP

D. LOSS OF BOTH PRIMARY
RADIATOR PANELS

SECONDARY LOOP
MALFUNCTIONS

A. LOSS OF EVAPORATOR
B. LOSS OF RADIATORS

C. TOTAL L0SS OF LOOP

LOSS OF PRIMARY AND
SECONDARY EVAPORATORS

LAUNCH A.
ALL

LAUNCH B.

ALL

LAUNCH C.

EO

POWERED
DESEENT/
LUNAR
STAY
TEC

ALL

LAUNCH D.

EO

ALL

ALL A. CONTINUE MISSION
EQ B. CONTINUE MISSION

ALL C. CONTINUE MISSION

ALL CONTINUE MISSION

1.

—

Rt

-

. CONTINUE MISSION

. BASED ON WATER AVATLABLE

. CONTINUE MISSION

. CONTINUE MISSION

. BASED ON AMOUNT OF WATER

. CONTINUE MISSION NO G0

. BASED ON AMOUNT OF WATER

CONTINUE MISSION

ACTIVATE SECONDARY
COOLANT LOOP WITH
RADIATORS IN BYPASS AS
REQUIRED TO MAINTAIN
PRIMARY EVAPORATOR OUT
TEMP LESS THAMN 90° F OR
AS REQUIRED FOR CREW
COMFORT.

CONTINUE MISSION

FOR EVAPORATIVE COOLING
THE MISSION WILL BE ~
CONTINUED USING SECONDARY
RADIATORS SUPPLEMENTED BY
PRIMARY LOOP EVAPORATOR.

ACTIVATE SECONDARY LOQP

NO-GO FOR TLI, ACTIVATE
SECONDARY LOOP

CONTINUE MISSION
ACTIVATE SECONDARY LOOP.

NO-GO _FOR CSM EVA

AVAILABLE,, CONSIDERATION
WILL BE GIVEN TO CONTINU-
ING MISSION ON SECONDARY
LooP,

CONTINUE MISSION ACTIVATE
SECONDARY LOOP

FOR TLI, ACTIVATE
SECONDARY LOQOP

AVAILABLE CONSIDERATION
WILL BE GIVEN TO CONTINU-
ING MISSION ON SECONDARY
LOOP.

A.2.(A) MAINTAIN PRI RAD OUT TEMP GREATER
THAN -20° F.

(B) WATER MANAGEMENT MAY DICTATE ACTIVA-
TION AND DEACTIVATION OF SECONDARY
LOOP TO MAINTAIN PRIMARY RAD OUT
TEMP BETWEEN 45° AND 90° F.

B.1. ALTERNATE MISSION MAY BE PERFORMED

C.2, ALTERNATE MISSION MAY BE PERFORMED.

B. LOOP IS STILL OPERATIONAL IN EVAPORATIVE
MODE.

MISSION

REV |PATE

SECTION GROUP

PAGE

APOLLO 17

FNL | 9/1/72 .
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MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R| Rute | conorrIon/MALFuNCTION | pHASE RULING CUES/NOTES /COMMENTS
10-43 | LOSS OF ALL COOLING, LM SYSTEMS (IF AVAILABLE} WILL BE USED TO
PRIMARY AND SECONDARY SUPPLEMENT CSM OPERATIONS.
LAUNCH A. CONTINUE MISSION
EO B. ENTER NEXT BEST ATP OR PTP B. LOSS OF TWO FUEL CELLS, POWER DOWN.
MAXIMUM ORBIT TIME: 4 HOURS
EMERGENCY POWER DOWN FOLLOW-
ED BY 1.5 HOURS OF POWER UP
FOR ENTRY.
POWERED C. CONTINUE MISSION
DESCENT
ALL D. ENTER ASAP
10-44 | CONFIRMED LEAK OF GYLCOL LM ENVIRONMENT (IF AVAILABLE} MAY BE USED FOR
COOLANT EARTH RETURN IN LIEU OF CSM.
A, IN COMMAND MODULE LAUNCH AT, CONTINUE MISSION
EQ 2. ENTER NEXT BEST PTP
DON SUITS. PURGE SUIT
LOOP WITH DIRECT 02.
POWERED 3. CONTINUE MISSION
DESCENT
NO-GO FOR LUMAR STAY
TEC 4. NO-GO_FOR_CSM EVA
ALL 5. ENTER NEXT BEST PTP
B. IN SUIT CIRCUIT LAUNCH B.1. CORTINUE MISSION
EO 2. ENTER NEXT BEST PTP
DOFF SUITS AND USE FACE
MASKS IF REQUIRED,
POWERED. 3. CONTIMUE MISSTON
DESCENT
NO-GO FOR LUNAR STAY
TEC 4. NO-GQ FOR CSM EVA
ALL 5. ENTER NEXT BEST PTP
RULE NUMBERS 10-45
THROUGH 10-49 ARE
RESERVED.
MIss1oN  f REV [paTE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 CSM ENVIRONMENT COOLANT
CONTROL SYSTEM 10-11 Tape 34.4
T3G 291 NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 ~ CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R | RULE | CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
10-508 LOSS OF ALL OVERBOARD | EO A.1. ENTER NEXT BEST PTP 1. BLEED 02 FROM WATER TANK THROUGH WASTE
DUMP CAPABILITY TLC e MANAGEMENT OVERBOARD DRAIN VALVE INTO
NO-GO FOR TLI CABIN,
NO-GO FOR LOI
2. IF POTABLE AND WASTE TANKS (OR WASTE TANKS
ALL B. CONTINUE MISSION ALONE) BECOME FULL, FORCED WATER BOILING
= WILL BE NECESSARY TO ALLOW FUEL CELL AND/
OR CYCLIC ACCUMULATOR OPERATION.
3. CSM FLUID STORAGE BAGS AND LM URINE STO-
RAGE CAPRBILITY (IF AVAILABLE) WILL BE
USED.
10-51| UNCONTROLLABLE HIGH LAUNCH A. CONTINUE MISSION LM SYSTEMS MAY BE USED FOR HUMIDITY CONTROL.
HUMIDITY
PRE-PDI | B. ENTER NEXT BEST PTP
© NO-GO FOR PDI. RETAIN LM
DESCENT STAGE FOR TEI
POWERED | C. CONTINUE MISSION
DESCENT —
) NO-GO FOR LUNAR STAY
TEC D. NO-GO FOR GSM_EVA
ALL E. ENTER NEXT BEST PTP
10-52| WASTE WATER TANK LEAK | ALL CONTINUE MISSION 1. LM SYSTEMS (IF AVAILABLE) MAY BE USED T0
OR LOSS OF WASTE WATER I SUPPLEMENT CSM.
STORAGE CAPABILITY ‘
2. WHEN POTABLE WATER TANK BECOMES FULL, SUR-
PLUS FUEL CELL WATER WILL BE ELIMINATED BY:
(A} TEMPORARY STORAGE IN CSM FLUID BAGS OR
DUMPING POTABLE WATER DIRECTLY OVER-
BOARD USING URINE TRANSFER/WATER GUN
HOSES TO ENHANCE TRACKING PERIODS
(B) RELIEVING THROUGH OVERBOARD PRESSURE
RELIEF VALVES.
3. LOSS OF SUIT LOOP MAY RESULT.
10-53 | CONFIRMED LEAK IN LAUNCH A. CONTINUE MISSION LM’ SYSTEMS {IF AVAILABLE) MAY BE USED TO
POTABLE WATER TANK OR e SUPPLEMENT CSH.
UNABLE TO TRANSFER ALL B. CONTINUE MISSION
FUEL CELL WATER TO e
POTABLE TANK WATER STORAGE BAG(S) WILL BE USED AS BACKUP
WATER TANK.
RULE NUMBERS 10-54
THROUGH 10-59 ARE
RESERVED
mission | rev |oate SECTION GROUP PAGE
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MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONCLUDED

R|ITEM
INSTRUMENTATION REQUIREMENTS
MSN RULE
10-60 MEAS_DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE
CABIN PRESS CFOo01P METER COMMON 1 0F 10-20
SUIT PRESS CFQ0i2P METER COMMON 3M
TANK BLADDER PRESS CFO120P meeee e
SURGE TANK PRESS CFoo06P METER COMMON 1 OF 10-28
OXYGEN REPRESS PRESS ~ =ene-ce- METER  -meee- 2M
PRIM ACCUM QTY CF0019Q METER COMMON 1 OF 10-40,
PRIM PUMP QUT PRESS CFo016P METER COMMON 2 M 10-44
POTABLE H20 QTY CF0010q METER COMMON HD 10-53,
WASTE H20 QTY CF0009q METER COMMON HD 10-52
SEC STEAM PRESS CF0073P METER COMMON HD 10-41
SEC EVAP OUT TEMP CFOO71T METER COMMON HD
SEC ACCUM QTY CF0072Q METER COMMON HD
SEC PUMP QUT PRESS CFOo70P METER ‘COMMON' HD
" PRIM EVAP QUT TEMP CFO018T METER COMMON HD
PRIM STEAM PRESS CFQ034 METER . COMMON HD
ECS 02 FLOW CFO035R METER COMMON HD
02 MANIFOLD PRESS CFOO36P  memem eeees HD
SUIT COMP PRESS CFool1sp METER COMMON HD
PRIM RAD OUT TEMP CFO0207 METER COMMON HD
PRIM EVAP INLET TEMP CFO181IT  —==e= emeea HD
STEAM DUCT TEMP CFOO7T - emene- HD
SEC RAD OUT TEMP SFO263T METER  —==een HD
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 |FNL | 9/1/72 CSM ENVIRONMENT INSTR ‘
CONTROL SYSTEM REQUIREMENTS 10-13 Tape 53.5
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NASA - Manned Spacecraft Center
MiSSION RULES

SECTION 11 ~ CSM CRYOGENICS ;
R | ITEM
GENERAL

11-1 LAUNCH
THERE ARE NO CRYQ FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TERMINATED. FOR COMPLETE LOSS OF THE SYSTEM
RESULTING IN THREE FUEL CELL FAILURES, ENTRY WILL BE PLANNED INTO PTP 3-1. THREE ENTRY BATTERIES AND THE AUX LAT ARE
CAPABLE OF SUPPORTING THE LAUNCH AS LONG AS THREE REVS POWERED DOWN TO 50 AMPS AND ENTRY.

i1-2 ALL PHASES
THE CRYOGENICS SYSTEM IS REQUIRED UNTIL CM/SM SEP SO THAT THE ENTRY AND LANDING PHASES WILL BE ENTERED INTO WITH FULL
CONSUMABLES POTENTIAL, THAT 1S, 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
TIMEFRAME IS APPROPRIATE OR AVAILABLE. ANY ENTRY BATTERY OR ENTRY O2 USAGE AFTER LOSS OF RECHARGE CAPABILITY FROM
THE CRYQ SYSTEM WILL REDUCE SUPPLY AVAILASLE FOR ENTRY, LANDING, AND POSTLANDING.

11-3 POWERED DESCENT
THERE ARE NO CRYO'SYSTEM FATLURES FOR WHICH POWERED DESCENT WILL BE TERMINATED.

11-4 LOSS OF CRYOGENIC TANK IS DEFINED AS:
A. PRESSURE CANNOT BE MAINTAINED ABOVE 150 PSIA FOR 02 AND 100 PSIA FOR Hz.
B. A LEAK WHICH, COMBINED WITH A 40-AMP LOAD FLOW FROM THE TANK, WILL DEPLETE THE TANK BEFORE CM/$M SEP,
C. LOSS OF ALL HEATERS IN AN 02 TANK, LOSS OF 2 HEATERS AND ONE FAN IN H2 TANKS 1 AND 2, OR LOSS OF BOTH FANS

IN H, TANK 3.

11-8 THE LUNAR MISSION WILL BE CONTINUED IF THE H2 AND 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 POMER LEVEL OF 40 AMPS.

11-6 EARTH ORBIT MISSION WILL BE CONTINUED AS LONG AS ENOUGH TOTAL CRYO_(OZ, H2) IS AVAILABLE TO PERFORM AN ENTRY INTO
THE NEXT DAILY GO/NO-GO AREA.
RULE NUMBERS 11-7 THROUGH 11-5 ARE RESERVED,

MISSION | REV DATE SECTION GROUP PAGE

APOLLO 17 | FAL %/1/72 CSM CRYOGENICS GENERAL 1-1 Tape 35.1
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 11 - CSM CRYOGENICS - CONTINUED

R ITEM
SYSTEMS MANAGEMENT
11-10 CRYO MANAGEMENT
A. NORMALLY, TANK PRESSURES WILL BE MAINTAINED BY USE OF TANK HEATERS IN "AUTO" MODE WITH THE EXCEPTION OF H2 TANK 3,
WHICH WILL UTILIZE FANS.
B. MANUAL PRESSURE CONTROL WILL NORMALLY BE USED AS REQUIRED TO MAINTAIN:
T. TANK PRESSURES GREATER THAN 750 PSIA 02 AND 200 PSIA FOR HZ'
2. SUFFICIENT QUANTITY IN THE LOWEST TWO TANKS IN EACH SYSTEM TO SUPPORT AN EARTH RETURN FROM ANY POINT WITH AT
LEAST AN AVERAGE POWER LEVEL OF 40 AMPS AND AS REQUIRED TO MEET MISSION QBJECTIVES.
C. ONE FUEL CELL MAY BE PURGED OR THE SPACECRAFT ELECTRICAL LOADS MAY BE INCREASED TO PRECLUDE CRYD TANK VENTING.
D. H2 TANKS ]’ AND 2 FANS WILL NOT BE OPERATED IN THE AUTO MODE. HZ TANK 3 FANS MAY BE OPERATED IN THE AUTO MODE.
- E. 02 TANK 3 ISOLA’IION VALVE WILL NORMALLY REMAIN OPEN, BUT IT WILL BE CLOSED IF LOSS OF TANKS 1 OR 2 AFFECTS TANK 3
PRESSURE IN ORDER TO PRESERVE 02 FOR THE ECS.
11-1 CRYO GAGING
A. ONBOARD CRYQOGENIC QUANTITY GAGING IS PRIME. ACCURACY IS +2.65 PERCENT (+8.48 LB 02, +0.72 LB HZ) PER TANK,
INSTANTANEOQUS 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‘ 11-19 ARE RESERVED.
MISSION | REV| DATE SECTION GROUP PAGE
APOLLO 17 |FNL 9/1/72. CSM CRYQGENICS MANAGEMENT 1n-2 Tape 35.2
L ' .
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NASA - Manned Spacecraft Center

SECTION 11 - CSM CRYOGENICS - CONTINUED

MISSION RULES

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES
11-20] LOSS OF ONE 02 TANK LAUNCH A, CONTINUE MISSION LM, PLSS, AND OPS 02 WILL BE USED AS REQUIRED
TO SUPPLEMENT CSM 02.
ALL B. CONSIDERATION WILL BE GIVEN
TO CONTINUING THE MISSION
AFTER LOSS OF A TANK
POST DOCK | C. JETTISON LM
TEC D. CONSIDERATION WILL BE GIVEN
TO PERFORMING CSM EVA IF
TANKS 1 AND 2 OR 7 AND 3
REMAIN AND QUANTITY IN 2
OR 3 IS LESS THAN 60 PERCENT
1]-21 LOSS OF TWO 02 TANKS LAUNCH A. CONTINUE MISSION
AND/OR TWO H2 TANKS
E0 B. CONTINUE MISSION
NO-GO FOR TLI
POWERED C. CONTINUE MISSION
DESCENT
NO-GO FOR LUNAR STAY
ALL D. ENTER NEXT BEST PTP
RETAIN LM IF POSSIBLE
11-22] 1.0SS OF ONE H2 TANK LAUNCH A. CONTINUE MISSIOM
ALL . B, CONSIDERATION WILL BE-
GIVEN TO CONTINUING THE
MISSION AFTER LOSS OF A
TANK
POST DOCK| C. ENTER NEXT BEST PTP
JETTISON LM
11-23] LOSS OF THREE 02 TANKS LAUNCH A, CONTINUE MISSION AUX BATTERY WILL POWER SMIC'S.
AND/OR THREE H2 TANKS
ISOLATE SURGE TANK BEFORE
800 PSIA
TLC B. ENTER MEXT BEST PTP
NO-GO FOR LOI
POWERED C._CONTINUE MISSION
DESCENT
NO-GO FOR LUNAR STAY
ALL D. ENTER NEXT BEST PTP
RETAIN LM IF POSSIBLE
RULE NUMBERS 11-24
THROUGH 11-49 ARE
RESERVED.
MISSION REV {DATE SECTION GROUP PAGE
APOLLO 17 | FNL } 9/1/72 CSM CRYOGENICS SPECIFIC 11-3 Tape 35.3
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 11 - CSM CRYQGENICS - CONCLUDED

R | ITEM
INSTRUMENTATION REQUIREMENTS
) MSN RULE
11-50 MEAS DESCRIPTION PCH ONBOARD TRANSDUCERS CATEGORY REFERENCE
02 TANK 1 QTY 5000320 METER COMMON 10F3 11-20,21,22
02 TANK 2 QTY $C00330 METER COMMON MANDATORY
02 TANK 3 QTY SC0051Q METER COMMON
02 TANK 1 TEMP SCO041T HIGHLY 11-20,21,22
02 TANK 2 TEMP $C00427 DESIRABLE
02 TANK 3 TEMP SCO055T
H2 TANK 1 QTY SC0030Q METER COMMON 10F3 11-21,22
H2 TANK 2 QTY SC0031Q METER COMMON MANDATORY
H2 TANK 3 QTY $C0050Q METER COMMON
HZ TANK 1 TEMP s€0043r 0 meees HIGHLY 11-21,22
H2 TANK 2 TEMP SC0044T  eeeee DESIRABLE
H2 TANK 3 TEMP 5000541 emees
02 TANK 1 PRESS SC0037P METER COMMON 10F3 11-20,21,22
. 02 TANK 2 PRESS SC0Q38P METER COMMON MANDATORY 11-20,21,22
02 TANK 3 PRESS SC0053P METER COMMON
H2 TANK 1 PRESS SC039P METER COMMON 10F3 11-21,22
H2 TANK 2 PRESS SC0040P METER COMMON MANDATORY 11-21,22
HZ TANK 3 PRESS SC0052P METER COMMON
02 TANK 2 AND 3 MAN. PRESS  SCOOG9P C&k COMMON HD
02 TANK 1 HTR TEMP $C0070T METER COMMON HD 11-23
02 TANK 2 HTR TEMP SCO671T METER COMMON HD 11-23
02 TANK 3 HTR TEMP SC00727 METER COMMON HD 11-23
NOTE: PRESSURE OR QUANTITY MEASUREMENT REQUIRED IN EACH CRYO TANK.
MISSION REV { DATE SECTION GROUP PAGE
APOLLO 17 |FNL [ 9/1/72 " | csM CRYORENICS INSTR REQ 11-4 Tape 53.6
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POWER SYSTEM




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R1ITEM

12-2

12-3

GENERAL

LAUNCH

A. LAUNCH WILL BE CONTINUED AS LONG AS SUFFICIENT ENERGY IS AVAILABLE TO PERFORM AN EWTRY INTO AT LEAST
FTP 2-1. THERE MUST BE AT LEAST ONE MAIN BUS AND ONE AC BUS (THROUGH MODE I AND II REGIONS) OPERATIONAL
TO CONTINUE.

B. 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.

POWERED DESCENT

THERE ARE NO EPS FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED,

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 aV'S) AND THREE
GOOD ENTRY BATTERIES REMAIN.

BATTERY IS CONSIDERED FAILED IF:
A. 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 AMPS WHEN CONNECTED TO A MAIN BUS DURING SPS MANEUVERS
(NOMINAL TOTAL BATTERY CURRENT FOR SPS MANEUVERS IS 20 = 2 AMPS).

C. SUSTAINED BATTERY CHARGER QUTPUT TO AN ENTRY BATTERY IS GREATER THAN 2.0 AMPS AND ALL LOADS REMOVED,

D. THE AUX BATTERY CANNOT SUPPORT REQUIRED MAIN BUS LOADS.

AN AC BUS IS CONSIDERED FAILED IF ANY TWO PHASES CANNOT BE MAINTAINED GREATER THAN 95 VOLTS.

AN INVERTER IS COMSIDERED FAILED IF:

A. OUTPUT VOLTAGE OM ANY PHASE IS GREATER THAN 130 VAC,
B. OUTPUT VOLTAGE ON ANY TWO PHASES IS LESS THAN 95 VAC.
C. INVERTER TEMP >790° F MAY BE USED PERIODICALLY BASED ON TEMP.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 FML | 9/1/72 "1 CSM ELECTRICAL GENERAL
POWER SYSTEM 12-1 Tape 43.1
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NASA - Manned Spacecraft Center

1

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R ITEM
12-7 FUEL CELL IS CONSIDERED FAILED FOR MISSION PLANNING IF:
A. FUEL CELL CANNOT SUPPLY SUFFICIENT POMER TO MEET ITS OWN PARASITIC LOADS (5 AMPS PLUS INLINE HEATER
POWER AS REQUIRED}.
B. FUEL CELL H2 LOOP 1S CONTAMINATED WITH KOH.
C. REGULATED H2 PRESSURE IS LESS THAN 36.7 PSIA (CORRESPONDS TO N2 PRESSURE SHIFT DOWN TO 28.2 PSIA FOR
CRITICAL OPERATION - LOWER N, PRESSURE CAM BE MANAGED BY TURNING OFF H20 TANK PRESSURE).
D. EITHER THE H2 OR GLYCOL PUMP HAS FAILED.
12-8 TLI MINIMUM PURGE CAPABILITY IS BOTH OXYGEN AND HYDROGEN ON ONE .FUEL CELL AND AT LEAST OXYGEN ON ONE OTHER
FUEL CELL.
.RULE NUMBERS 12-9 THROUGH 12-19 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 CSM ELECTRICAL GENERAL
POWER SYSTEM 12-2 Tape 31.2
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MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

RJITEM

12-20

12-21

BUS MANAGEMENT

A,

MAIN BUSES WILL NORMALLY BE KEPT ISOLATED.

TO BOTH MAIN BUSES,

SYSTEMS MANAGEMENT

BUT WHEN REQUIRED, ONE AND ONLY ONE FUEL CELL WILL BE TIED

INVERTERS WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS 1 AND MAIN BUS 8 WILL SUPPLY AC BUS 2,

MAIN BUS VOLTAGE WILL BE MAINTAINED GREATER THAN 26.5 VDC AND LESS THAM 31 VDC.
CIRCUITED FOR OPTIMUM VOLTAGE AND POWER MANAGEMENT.

THE BATTERY CHARGER WILL BE USED TO CHECK OUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSES) AFTER ALL
EQUIPMENT AND POWER SOURCES HAVE BEEM REMOVED FROM BUS.

MINIMUM MAIN BUS VOLTAGE WILL BE MAINTAINED TO BE COMPATIBLE WITH ONLINE OPERATION EQUIPMENT:

SPS
PGNS

AUTO SM-RCS
AUTO CM-RCS
DIRECT SM-RCS
DIRECT CM-RCS
INVERTERS

- B LN -

BATTERY MANAGEMENT

L

F.

BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FROM T-75 SECONDS TO INSERTION.

BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FOR SPS MANEUVERS.

24.5
25.0
22.0
21.0
21.0
17.0
19.0

TO MAINTAIN BATTERY BALANCE IN THE EVENT THE BATTERY CHARGER FAILS.

BATTERY CHARGING WILL BE TERMINATED FOR ONE OF THE FOLLOWING, WHICHEVER OCCURS FIRST:
1. INTEGRATED AMP-HOURS INTQ BATTERY BY CHARGER EQUALS INTEGRATED AMP-HOURS OUT OF BATTERY BY LOADS

2. WHEN BATTERY CHARGER CURRENT DECREASES TO 0.62 AMPS (CORRESPONDS TO 38.8 VDC AT THE BATTERY BUS)

THREE BATTERIES WILL BE TIED TO THE MAIN BUSES FOR DEORBIT MANEUVER AND ENTRY.

ONE FUEL CELL MAY BE OPEN

BATTERY C WILL BE ROTATED

BATTERIES ARE CONSIDERED TO HAVE 40 AMP-HR CAPABILITY INFLIGHT AND 45 AMP-HR CAPABILITY FOR POSTLANDING.

A SINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE USED EXCEPT DURING DEORBIT, ENTRY, AND POSTLANDING.

BATTERY VENT VALVE WILL REMAIN CLOSED UNLESS MANIFOLD PRESSURE IS GREATER THAN 6 PSIA. VENTING OPERATION
VENTING WILL BE CONSTRAINED TO HAVE A MINIMUM

WILL BE ALLOWED TO TROUBLESHOOT A SUSPECTED FROZEN DUMP.

EFFECT ON SIM DATA.

THE AUX BATTERY WILL NOT BE USED FOR NORMAL MISSION OPERATIONS.

MISSION JREV DATE SECTION GROUP PAGE
APOLLO 17 FNL | 9/1/72 CSM ELECTRICAL MANAGEMENT
POWER SYSTEM 12-3 Tape 31.3
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 ~ CSM ELECTRICAL POWER SYSTEM - CONTINUED

R | ITEM

12-22

FUEL CELL MANAGEMENT

A,

FUEL CELL WILL BE "SHUT DOWN" FOR THE FOLLOWING:

1. SUSTAINED CURRENT OUTPUT LESS THAN 5 AMPS
2. FUEL CELL H, LOOP IS CONTAMINATED WITH KOH
3. REACTANT LEAKAGE JEOPARDIZING MISSION DURATION

FUEL CELL MAY BE "OPEN CIRCﬂITED" FOR THE FOLLOWING:

. SKIN TEMP GREATER THAN 475° F.

TCE TEMP GREATER THAN 225° F.

FAILURE OF H, PUMP OR GLYCOL PUMP

VOLTAGE MANAGEMENT )

FUEL CELL CANNOT BE PURGED AND TIME TO GO IS GREATER THAN PREDICTED FUEL CELL LIFETIME
CRYO LEAK ISOLATION

Ll L R

FUEL CELL 02 AND H, PURGES WILL NORMALLY BE PERFORMED AT 24 AND 48 HOUR INTERVALS, RESPECTIVELY. HOWEVER,
THE INTERVALS WILL BE FLEXIBLE TO COINCIDE WITH WATER DUMPS (REF. MR 10-10, WATER SYSTEM, "C" AND "D").

. RDDITIONAL PURGES WILL BE INTTIATED AS OPERATIONAL CONDITIONS DICTATE.

FUEL CELLS WILL NOT BE PURGED FOR CONFIRMED HIGH PH INDICATION.

EACH H2 PURGE WILL NORMALLY BE PRECEDED BY 20 MINUTES OF H2 VENT HEATER OPERATION FOLLOWED BY 10 MINUTES
OF HEATER OPERATION AFTER PURGE COMPLETION.

FUEL CELL INLINE HEATERS WILL NORMALLY QPERATE IN "AUTO" CONTINUOQUSLY.

REACTANT VALVES MUST REMAIN OPEN AT ALL TIMES WITH THE.FOLLOWING EXCEPTIONS:

1. IF THE FUEL CELL IS DECLARED FAILED, OR

2. FOR CRYQ LEAK TSOLATION. THE FUEL CELL MUST BE "OPEN CIRCUITED® PRIOR TO REACTANT VYALVE CLOSURE.

THE REACTANT VALVES MUST BE REOPENED PRIOR TO AUTO INLINE HEATER ACTIVATION TO PRECLUDE FUEL CELL FAILURE,
ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED TO MAINTAIN FC RAD OUT TEMP GREATER THAN -40°. TIF CRYQ
BUDGET JEOPARDIZED OR RAD QUT TEMPS NOT MAINTAINED GREATER THAN -40°, FC RAD WILL BE PLACED IN EMERGENCY
BYPASS.

ONE FUEL CELL MAY BE PURGED TO PRECLUDE VENTING OF CRYQ TANKS OR FOR CRYQ PRESSURE MANAGEMENT.

IF IT BECOMES OPERATIONALLY NECESSARY TO SHUT DOWN OR OPEN-CIRCUIT A FUEL CELL, THEN FUEL CELL 2 WILL BE
SELECTED.

LOSS OF EITHER PUMP IN A FUEL CELL WILL BE CONSIDERED LOSS OF BOTH PUMPS, AND EXTENSIVE Hy PURGES WILL
NORMALLY NOT BE PERFORMED FOR THE PURPOSE OF COOLING AND/OR WATER REMOVAL.

MISSION ] REV | DATE SECTION GROUP PAGE
APOLLO 17 ] FNL 9/1/72 | CSM ELECTRICAL MANAGEMENT
POWER SYSTEM 12-4 Tape 31.4

TSG 291A

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

R | ITEM

12-23 | INVERTER MANAGEMENT
INVERTERS MAY BE REMOVED FROM LINE FOR ANY OF THE FOLLOWING REASONS:
A. INVERTER TEMP GREATER THAN 190° F

B. SPACECRAFT LOAD MANAGEMENT
C. ANY PHASE VOLTAGE OUTSIDE 115 + 5 VAC

RULE NUMBERS 12-24 THROUGH 12-29 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 FNL] 9/1/72 7| CSM ELECTRICAL MANAGEMENT
POWER SYSTEM 12-5 Tape 31.5
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MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFIC MISSION RULES

12-301 LOSS OF ONE FUEL CELL LAUNCH A. CONTINUE MISSION BAT C WILL USED TO SUPPLEMENT MAIN BUSES
(QUTPUT LESS THAN I LOADS DURING SPS BURNS TO BACK UP ANY
5 AMPS) IF LOSS IS FC 3, OPEN SUBSEQUENT FUEL CELL FAILURES. BAT € MAY

CIRCUIT AND COMFIGURE FC 2 BE TIED TO EITHER OR BOTH BUSES.
TO MAIN BUS B ONLY.

ALL B. CONTINUE MISSION

1. OPEN CIRCUIT FUEL CELL.

2. IF LOSS IS EC 3
CONFIGURE-FC 2 TO MAIN
BUS B ONLY.

3. IF FUEL CELL CANNOT BE

RESTORED, PERFORM
SHUTDOWN

12-31 LOSS OF TWO FUEL CELLS LAUNCH A. CONTINUE MISSION "LM SYSTEMS MAY BE USED TO SUPPLEMENT €SM
{QUTPUT LESS THAN POMER.

5 AMPS EACH) AFTER 2:00 GET PERFORM
1. EDS AUTO/OFF TO OFF

2. TIE BAT € TO BOTH MAIN A.2. AUX BATTERY MAY BE USED IN LIEU OF
BUSES BAT C.

POWERED B. CONTINUE MISSION
DESCENT
NO-GO FOR LUNAR STAY
POST DOCK] C. NO-GO FOR LUMAR STAY

RETAIN EM IF POSSIBLE

TEC D, GO FOR CSM EVA )
ALL E. ENTER NEXT BEST PTP E. ONE ENTRY BAT QR AUX MAY BE USED TO
SUPPLEMENT REMAINING FC FOR GBN ALIGNMENT
1. CONNECT REMAINING FUEL PRIOR TG DEORBIT.
CELL TO BOTH MAIN BUSES.
2, PERFORM POWERDOWN TO E.2 REF CREW EMERGENCY POWERDOWN PROCEDURE.
MAINTAIN MAIN BUS VOLTS
GREATER THAN 24.5 VDC,
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 -~ CSM ELECTRICAL POMER SYSTEM - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
12~32F LOSS OF THREE FUEL CELL LM SYSTEMS (IF AYATLABLE) MAY BE USED 10
{OUTPUT LESS THAN SUPPLEMENT FUEL CELL POWER.
10 AMPS EACH)
LAUNCH A, CONTINUE MISSION
1. TIE AUX BAT TO MAIN A A.1 4.75 HOURS LEFT IN ORBIT BEFORE
DEORBIT MANEUVER, TIE AUX BAT TO BOTH
2. AFTER 2:00 EDS AUTO/OQFF MAIN BUSES AFTER INSERTION.
TO0 OFF, TIE BAT C TO
BOTH MAIN BUSES
3. POWER DOWM TO 50 AMPS
AND ENTER NEXT BEST PTP
WITHIN 5 HRS IF FUEL
CELLS CANNOT BE RESTORED
POWERED B. CONTINUE MISSION
DESCENT
NO-GO FOR LUNAR. STAY
AL C. ENTER NEXT BEST PTP
12-33] LOSS OF ALEL SM POWER USE LM SYSTEMS IF AVAILABLE. RESERVE ENTRY
PLUS ONE ENTRY BATTERY BATTERIES FOR ENTRY.
CURRENT LESS THAN
50 PERCENT OF LOAD ON LAUNCH A, ABORT A, ASSUMES ALL THREE FUEL CELL CURRENTS
EITHER REMAINING LESS THAN OR EQUAL TO 5 AMPS AND
BATTERY BATTERY C TIED TO BOTH MAINS,
EO B. ENTER NEXT BEST ATP OR PTP B. 2.4 HOURS LEFT IN ORBIT BEFORE SPS
IGNITION.
PERFORM EMERGENCY POWER
DOWN
POWERED C. CONTINUE MISSION
DESCENT
§0~G0 FOR LUNAR STAY
ALL D. ENTER NEXT BEST PTP
PERFORM EMERGENCY POWER
DOWN
12-34] DEGRADED FUEL CELLS LAUNCH A. CONTINUE MISSION
{UNABLE TO SUPPQRT
NORMAL DRIFTING FLIGHT POWERED B, CONTINUE MISSION
L.OADS ~ SCS AND G&N DESCENT
POWERED DOWN - AND NO-GO FOR LUNAR STAY
MAINTAIN MN BUS
VOLTAGE GREATER THAN ALL C. ENTER NEXT BEST PTP
26.5 VOC)
RULE NUMBERS 12-35
THROUGH 12-3¢ ARE
RESERVED.
MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

NASA - Manned Spacecraft Center

R 1 RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

12-40)

12-41

12-42]

12-43

LOSS OF ONE ENTRY
BATTERY (OUTPUT LESS
THAN 3 AMPS WHEN TIED
T0 MAIN BUS)

L0SS OF TWO ENTRY

BATTERIES (OUTPUT LESS
THAN 3 AMPS EACH WHEN
CONNECTED TO MAIN BUS)

LOSS OF BATTERY
CHARGER

LOSS OF AUX BAT

LAUNCH A.

" ALL B.

LAUNCH A,

PRE-PDI B.

POWERED ¢
DESCENT

ALL D

EO A.

TLC B.

Lo C.

ALL

CONTINUE MISSION
. EDS AUTO/OFF TO OFF.
2.

1

3

BASED ON FAJLURE MODE,
CONSIDERATION WILL BE
GIVEN TO CONTINUING
NOMINAL MISSTON.

CONTINUE MISSION AS LONG
* AS ONE SM POMER SOURCE
REMAINS

1. EDS AUTO/OFF TO OFF

2

ENTER MEXT BEST PTP

NO-GO FOR PDI
CONTINUE MISSION
NO-GO FOR LUNAR STAY
ENTER NEXT BEST PTP

USE ONE BATTERY ENTRY
PROCEDURE .

CONTINUE MISSION

ROTATE BATTERY C FOR BURNS
T0 MAINTAIN BALANCED
BATTERIES

NO-GO FOR LOI IF SUM OF
TWQ LOWEST ENTRY BATTERIES
LESS THAN 45.7 AMP-HRS.

NO-GO FOR UNDOCK If SUM
OF TWO LOWEST ENTRY
BATTERIES LESS THAN
41.1 AMP-HRS.

CONTINUE MISSION

. IF 1.0SS OF BAT B, TIE

. ENTER NEXT BEST PTP

IF LOSS OF BAT A, TIE
BAT C TO MAIN A.

BAT ¢ TO MAIN B.

B. IF LOST DURING SPS MANEUVER, CONTINUE

ON REMAINING BATTERY.

D. IF LOSS DURING SPS MANEUVER, ATTEMPT

TO TIE BAT C TO BOTH MAINS.

MISSION

REV {DATE

SECTION GROUP

APQLLO 17

FL | 9/1/72°
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MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
12-441  LOSS OF AUX BAT GROUND | ALL CONTINUE MISSION LOSS OF GROUND WILL RESULT IN LOSS OF THE

T0 RESISTQR NETWORK FOLLOWING PCHM MEASUREMENTS:
SC2140R FC2 H2 FLOW
ST0832K ALPHA CT RATE CHAN 3
(SAME AS LOGIC B IN MR 14-31)

RULE RUMBERS 12-46
THROUGH 12-49 ARE
RESERVED.

MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 | FNL| 9/1/72 CSM ELECTRICAL BATTERIES/ )
POWER SYSTEM CHARGER 12-9 Tape 31.8

TSG 291 NASA -— MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

R | RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

12-50

MAIN BUS TIE MOTOR
SWITCH FAILURES

A. ONE MOTOR SWITCH
FAILS OPEN

B. ONE OR BOTH MOTOR
SW FAILED CLOSED

LAUNCH

B.

A.1. CONTINUE MISSION

(A) IF MOTQR SW A/C, TIE
BAT C TO MAIN BUS A,

(B) IF MOTOR SW B/C, TIE
BAT C TO MAIN BUS B.

. CONTINUE MISSION
CLOSE ALTERNATE MOTOR SW

AND USE MAIN BUS TIE CB'S
AS MOTOR SWITCHES.

CONTINUE MISSION

1. IF MOTOR SwiA/C, BAT A
WILL BE TIED TO MAIN BUS
A VIA THE B/C MOTOR SW.

2, IF MOTOR SW B/C, BAT B
WILL BE TIED TQ MAIN
BUS B VIA THE A/C
MOTOR SW.

A.2, BATTERIES MUST BE CHARGED THROUGH QPEN

MOTOR SW.
CHARGING,

LEAVE BAT RLY CB CLOSED FOR

B, IF BOTH MOTOR SWITCHES FAIL CLOSED,

BATTERIES CANNOT BE CHARGED,
B.T AND 2, REF CSM SCP A-11.

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 17

91772

CSM ELECTRICAL [
POWER $YSTEM

DISTRIBUTION

12=10

Tape 31.9

TSG 291

Ty -

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

R1 RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

12-51

A. MAIN BUS A SHORTED
GREATER THAN 25 AMPS

~B. MAIN BUS B SHORTED

GREATER THAN 25 AMPS

C. MAIN BUS SHORTED
GREATER THAN 25 AMPS
AND FUEL CELL{S)
CANNOT BE DIS-
CONNECTED FROM
SHORTED BUS

LAUNCH AT,

PRE-PDI A.2.

POWERED A.3
DESCENT

¥

ALL A.4.
LAUNCH B.1.
PRE-PDI B.2.

POWERED B.3,
DESCENT

ALL B.4,
LAUNCH c.1.
PRE-PDI c.2,

PQWERED c,3.
DESCENT

CONTINUE MISSION

(A) EDS AUTO/OFF - OFF

(B) FC 2 TO MAIN B ONLY

{C) BAT C TO MAIN B

(D) INVERTER 3 TO AC 1,
MAIN B

(E) POWER DOMN MAIN A
(F} TVC GIMBAL DRIVE

{G) GIMBAL MOTOR (B'S
CONTROL (YAW 2,
PITCH 2) -BAT B - OPEN
AFTER GIMBAL MOTO
TURN ON

ENTER NEXT BEST PTP

NO-GO FOR PDI. RETAIN
LM DESCENT STAGE FOR TEI.

CONTINUE MISSION
NO~GO FOR LUNAR STAY

ENTER NEXT BEST PTP
POWER DOWN MAIN A.

CONTINUE MISSION

{A) EDS AUTO/OFF - OFF

{B) BAT € TO MAIN A

(C) INVERTER 3 TO AC 2,
MAIN A

(D} POMER DOWN MAIN B
ENTER- NEXT BEST PTP

NO-GO FOR PDI. RETAIN
LM DESCENT STAGE FOR TEI.

CONTINUE MISSION
H0-GO FOR LUNAR STAY

ENTER NEXT BEST PTP
POWER DOWN MAIN B

ABORT

ENTER NEXT BEST PTP IF
MAIN BUS NOT RESTORED.
NO-GO FOR PDI, RETAIN

LM DESCENT STAGE FOR TEI,

CONTINUE_MISSION
NO-GO FOR LUNAR STAY

C,1. FATLURE OF MOTOR SWITCH TO DISCONNECT
FROM SHORTED BUS INDICATED BY FC

SHORTED BUS T/B GRAY.

ALL C.4. ENTER NEXT BEST PTP C.4, IF FUEL CELL FEED CIRCUITRY SHORTED,
CLOSE FC REACTANT VALVES,
MISSION REV [DATE SECTION GROUP PAGE
- APOLLG 17 |FNL 9/1/72 "} CSM ELECTRICAL DC
POWER SYSTEM DISTRIBUTION 12-11 Tape 31.10
TSG 201 . NASA - MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

R 1 RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
12-52] BATTERY BUS SHORTED
A. SHORT - LAUNCH - A,7. CONTINUE MISSION A.1, GREATER THAN 18 AMPS WILL CAUSE
BATTERY BUS VOLTAGE TO BE LESS THAN
(A) PLACE EDS AUTO/OFF OR EQUAL TO MAIN BUS VOLTAGE,
TO OFF
(B) TIE BAT C TO
ASSOCIATED MAIM BUS
" PRE-PDI 2. ENTER NEXT BEST PTP
NO-GO FOR PDI. RETAIN LM
DESCENT STAGE FOR TEl
POWERED 3. CONTINUE MISSION
DESCENT
NG-GO FOR LUNAR STAY
ALL 4, ENTER NEXT ‘BEST PTP IF A.4. REMOVE POWER FROM BUS, IF SHORTED
BUS NOT RESTORED LESS THAN OR EQUAL TO 10 AMPS. POWER
BUS JUST PRIOR TO ENTRY TO MAINTAIN
SECS REDUNDANCY.
B. SHORT LESS THAN ALL B. CONTINUE MISSION
5 AMPS
REMOVE POWER FROM BUS
EXCEPT FOR MANEUVERS AND
ENTRY
12-53| BATTERY RELAY 8US
SHORTED
A. SHORT GREATER THAN LAUNCH A.1. CONTINUE MISSIQN
.0 AMP3
POWERED 2. CONTINUE MISSION
DESCENT
NO-GO FOR LUMAR STAY
ALL 3. ENTER NEXT BEST PTP
OPEN BATTERY BUS TO
BATTERY RELAY BUS €B'S
B, SHORT LESS THAN ALL B. CONTINUE MISSION B. CHARGE BAT B CONTINUQUSLY WITH BAT B
.0 AMPS POWER ENTRY AND POSTLANDING CB OPEN.
CONSIDER BATTERY CHARGER LOST FOR
MISSTON PLANNING.
MISSION REV |DATE SECTION GROUP PAGE
- APOLLO 17 [FNL 9/1772 | CSM ELECTRICAL Dé
POWER SYSTEM DISTRIBUTION 1212 Tape 32.1
TSG 291 NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

R ] RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
12-54 A. LOSS OF BAT RELAY LAUNCH A.7. CONTINUE MISSION
BUS OR ONE BATTERY
BUS, (UNABLE TO PRE-PDI 2. ENTER NEXT BEST PTP
POWER BUS)
NO-GO FOR PDI. RETAIN LM
DESCENT STAGE FOR TEI
POWERED 3. CONTINUE MISSION
DESCENT
NO-GO FOR LUNAR STAY
) ALL 4, ENTER NEXT BEST PTP
B. LOSS OF ONE MAIN BUS| LAUNCH B.1. CONTINUE MISSION
{UNABLE TO POWER
BUS) PRE-PDI 2, ENTER NEXT BEST PTP
NO-GO FOR PDI. REMAIN LM
DESCENT STAGE FOR TEI
POWERED " 3. CONTINUE MISSION
DESCENT
NO-GO FOR LUNAR STAY
TEC 4, NO-GO FOR CSM EVA
ALL 5. ENTER NEXT BEST PTP
RETAIN LM, IF POSSIBLE_
RULE NUMBERS 12-85
THROUGH 12-59 ARE
RESERVED.
12-60] LOSS OF TWO INVERTERS LAUNCH A. CONTINUE MISSION PLACE REMAINING INVERTER ON BOTH AC BUSES.
PRE-PDI B. ENTER NEXT BEST PTP
NO-GO FOR PBI. RETAIN LM
DESCENT STAGE FOR TEI
PONERED €, CONTINUE MISSION
DESCENT
NO-GO FOR LUNAR STAY
TEC D. NO-GO FOR CSM EVA
ALL E. ENTER NEXT BEST PTP
RETAIN LM
12-61} LOSS OF ONE AC BUS LAUNCH A. CONTINUE MISSION
{TWO PHASES CANNOT BE
MAINTAINED GREATER PRE-PDI B. ENTER NEXT BEST PTP
THAN 95 VAC)
NO-GO FOR PDI. RETAIN LM
DESCENT STAGE FOR TEI, IF
POSSIBLE
POUERED | C. CONTINUE MISSION
DESCENT
NO-GO FOR LUNAR STAY
ALL D, ENTER NEXT BEST PTP
RETAIN LM
MISSION REV |DATE SECTION GROUP PAGE
- APOLLO 17 JFNL 9/1/72 CSM ELECTRICAL AC
POWER SYSTEM DISTRIBUTION 12-13 Tape 32.2
TSG 291 NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
12-64 L0OSS OF BOTH AC BUSES LAUNCH A. ABORT MODE I OR MODE II
1. OPEN DIRECT 02 FOR SUIT
VENTILATION
2. 1F AFTER MODE I1, ENTER A.2, INITIATE CONTINUQUS FC HZ PURGE FOR
PTP 2-1 OLING.
POWERED B. CONTINUE MISSION
DESCENT
ALL €. ENTER NEXT BEST PTP OR ATP €. FOR CSM ONLY, ENTER WITHIN 1-1/2 HOURS,
. INITIATE CONTINUOUS FC H2 PURGE FOR
RETAIN M. IF SUITED, COOLING.
REMOVE HELMET AND GLOVES,
IF TIME PERMITS, REMOVE
SUITS. IF CABIN DEPRES-
SURIZED, USE DIRECT 02
UNTIL CABIN IS REPRESSURIZED
RULE NUMBERS 12-63
THROUGH 12-69 ARE
RESERVED,
MISSION REV IDATE SECTION GROUP PAGE
- APOLLO 17 JFNL | 9/1/72 CSM ELECTRICAL AC
POMER SYSTEM DISTRIBUTION 12«=14 Tape 32,3
TSG 291 NASA - MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - GONCLUPED

R | ITEM
INSTRUMENTATION REQUIREMENTS
- MSN RULE
12-70 MEAS DESCRIPTION pcH ONBOARD TRANSDUGERS CATEGORY REFERENCE
AC BUS 1 PHASE A VAC ccozoov METER SEPARATE HIGHLY DESIRABLE
AC BUS 1 PHASE B VAC ————— METER ~  ememeee- HIGHLY DESIRABLE 12-5,6,61
AC BUS 1 PHASE C VAC ~ =—==me-- METER emeeeeee HIGHLY DESIRABLE
: COMMON
. METER
'AC BUS 2 PHASE A VAC CCoZ203V METER SEPARATE HIGHLY DESIRABLE
AC BUS 2 PHASE B VAC ~ =wwmve- METER  seeeeee- HIGHLY DESTRABLE 12-5,6,61
AC BUS 2 PHASE C VAL = —-eme-- METER ¢ mmememe- HIGHLY DESTRABLE :
MAIN BUS A VDC CCo206V METER SEPARATE 1T 0F 2 12-20¢C, 32,52
MAIN BUS B VDC Cco207v METER SEPARATE MANDATORY 12-22
BAT BUS A VDC ccoziov METER SEPARATE HIGHLY DESIRABLE
BAT BUS B VDC CCo211V METER SEPARATE HIGHLY DESIRABLE
BAT RELAY BUS VOC ceozazy METER SEPARATE HIGHLY DESIRABLE
BAT A CURRENT cegzzzc METER COMMON |
BAT B CURRENT £C0223¢ METER COMMON 2 OF 3 MANDATORY 12-4,33,40,41
BAT C CURRENT £CQ224C METER COMMON
FC 1 CURRENT - 5C2113C METER COMMON .
FC 1 02 FLO 5C2142R METER COMMON T OF 3 MANDATORY 12-7,31,32,33,
FC 1 H2 ¥LO ) SCZ139R METER COMMON . 22ZA
FGC 2 CURRENT=* - SC2114C METER ° COMMON
FC 2 02 FLO SC2143R METER COMMON 1 OF 3 MANDATORY 12-7,31,32,33,
FC 2 H2 FLO SC2140R METER COMMON 227 ‘
FC 3 CURRENT $C2115C METER COMMON '
FC 3 02 FLO SC2144R METER COMMON - 1 OF 3 MANDATORY 12-7,31,32,33,
FC 3 HZ FLO SC2141R METER COMMON 22A
BAT CHARGER CURRENT CCco215C METER COMMON HIGHLY DESIRABLE
1 FC 1 SKIN TEMP SC2084T METER COMMON HIGHLY DESIRABLE
FC 2 SKIN TEMP SC2085T METER COMMON HIGHLY DESIRABLE 12-228
FC 3 SKIN TEMP SC2086T METER COMMON HIGHLY DESIRABLE
FC 1 COND TEMP SC2081T METER COMMON HIGHLY DESIRABLE
FC 2 COND TEMP 520827 METER COMMON HIGHLY DESIRABLE 12-22B
FC 3 COND TEMP $C2083T METER COMMON HIGHLY DESIRABLE
FC 1 RAD OUT TEMP SC2087T METER COMMON HIGHLY DESIRABLE
FC 2 RAD QUT TEMP SC2088T METER COMMON HIGHLY DESIRABLE 12-221
FC 3 RAD QUT TEMP SC2089T METER COMMON . HIGHLY DESIRABLE
BAT MANIFOLD PRESS ~ —------ MEJER ~ =mm-e- HIGHLY DESIRABLE
INV 1 TEMP CCO175T MCHS COMMON HIGHLY DESIRABLE
INV 2 TEMP CCOT76T MCHS COMMON HIGHLY DESIRABLE
INV 3 TEMP ccor7rT MCHWS COMMON HIGHLY DESIRABLE
FC 1 PH $C2160X TALKBACK COMMON HIGHLY DESIRABLE
FC 2 PH SC2161X TALKBACK COMMON HIGHLY DESIRABLE 12-22E
FC 3 PH sc2162x TALKBACK COMMON HIGHLY DESIRABLE
AUX BAT SCO230V  mmmmeene emees - HIGHLY DESIRABLE
(SM BAT)
NOTE: USE BAT C IN LIEU OF BATTERY WITH LOST INST.
* COMMON SHUNT FOR FC 2 AND AUX BAT CURRENT.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 |FnL | 9/1/72 | cSM ELECTRICAL INSTR REQ
POWER SYSTEM 12-15 Tape 53.7

TSG 291A

NASA — MSC




12 DOCKING AND

UMBILICAL




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 13 - DOCKING AND UMBILICAL

ITEM

13-4

GENERAL

THREE GOOD DOCKING RING LATGHES 120 DEG APART ARE REQUIRED FOR AN IVT.

DOCKED SPS OR DPS BURNS REQUIRE AT LEAST NINE GOOD DOCKING RING LATCHES.

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.

WITH FAILURE OF THE CSM FORWARD HATCH PRIMARY LOCK/UNLOCK MECHANISM, THE NOMINAL MISSION WILL BE PERFORMED USING THE

SECONDARY LOCK/UNLOCK MECHANISM.

LOSS OF VISUAL DOCKING AIDS (COAS AND TARGETS) WILL NOT INHIBIT DOCKING AND UNDOCKING .,

LF THE DOCKING PROBE FAILS TO INDICATE EXTENSION OR IF BOTH TALKBACK INDICATORS* ARE BARBER POLE, TDAE WILL BE

ATTEMPTED.

*NOTE: THE ONLY DOCKING PROBE INSTRUMENTATION CONSISTS OF TWO TALKBACK INDICATORS IN THE CSM

RULE NUMBERS 13-7 THROUGH 13-10 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
- APOLLG 17 | FNL | 9/1/72 DOCKING AND GENERAL
UMBILICAL 13-1 Tape 35,5

TSG 291

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 13 - DOCKING AND UMBILICAL - CONTINUED

R | ITEM

13-11

13-12

13-13

13-14

MANAGEMENT

FOR MISFIRE OF A DOCKING RETRACT SQUIB, THE REMAINING SQUIB IN THE SAME SYSTEM WILL BE USED TO ATIEMPT COMPLETION
OF DOCKING, TWO NITROGEM BOTTLES REMAINING ARE NORMALLY REQUIRED TO ALLOW UNDCCKING. HOWEVER, BASED ON THE
FATLURE MODE, CONSIDERATION WILL BE GIVEN TO UNDOCKING WITH NO NITROGEN BOTTLE REMAINING.

THE CM FORWARD AND LM UPPER HATCH NORMALLY WILL BE INSTALLED FOR ANY TYPE OF MANEUVER OR DOCKING.

DURING OPERATIONS WHEN CM/LM DOGKED STATUS IS MAINTAINED BY PROBE PRELOAD ONLY (DOCKING LATCHES COCKED) CM/LM
THRUSTER ACTIVITY ABOUT CM/LM X-AXIS IS LIMITED AS FQLLOWS:

TUNNEL PRESSURE, PSIA COMBINED CM/LM ACTIVE THRUSTERS
GREATER THAN 1.5 PSIA INHIBIT ALL CSM ROLL AND LM YAW CONTROL
BETWEEN O AND 1.5 PSIA NO MORE THAN 2 ROLL JETTS

0 PSIA NO MORE THAN 4 ROLL JETTS

LOW PROBE TEMPERATURE WILL NOT IMHIBLIT DOCKING ATTEMPTS.

RULE NUMBERS 13-15 THROUGH 13-19 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 -| DOCKING AND MANAGEMENT
UMBILICAL 13-2 Tape 35.6

T56 291A

MNASA -—MSC




MISSION RULES

NASA - Manned Spacecraft Center

SECTION 13 - DOCKING AND UMBILICAL - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMERTS
SPECIFIC MISSION RULES
13-24  FAILURE TO ACHIEVE OR DOCKED CONTINUE_MISSION 1. ANUN/DOCK/COMPNT C3 MUST BE OPENED BEFORE
MAINTAIN POWER TO 9 HRS AFTER CSM SEPARATION BECAUSE OF
X-LUNAR BUS LOADS FROM A. OPEN CB (11} THERMAL CONSTRAINTS OF THE LIGHTING CON-
CSM LTG: ANUN/DOCK/COMPNT TROL ASSEMBLY (LCA).
EPS: DES ECA
2, NOMINAL MISSION MAY BE PERFORMED BECAUSE
OPEN CB (26) I.CA, ECA, AND BATTERY THERMAL CONSTRAINTS
LTG: FLOOD WILL NOT BE VIOLATED.
EPS: DES ECA
3. OVERCURRENT PROTECTION IS LOST UNTIL A
B. ALTERNATE USE OF BATTERIES DES ECA CB IS CLOSED.
1,2,3, AND 4 UNTIL
ACTIVATION
13-21] FAILURE TO ACHIEVE TD&E PERFORM CSM/LM FINAL SEP S-IVB/LM SEP CANNOT BE ACHIEVED WITHOUT
S-IVB/LM SEPARATION MATING AT LEAST ONE UMBILICAL.
OR FAILURE TO MATE LM
UMBILICALS (P23 AND POWER CAN BE SWITCHED AND MAINTAINED WITH
PZ4) EITHER PLUG.
13-22] FAILURE TO ACHIEVE » DOCKED MUST PERFORM NORMAL UNDOCKING
CSM/LM FINAL SEPARATION
A. RETRIEVE PROBE AND DROGUE
AND INSTALL
B. AFTER UNDOCKING, DEPRESS
CSM AND JETTISON PROBE
OVERBOARD
13-23] FAILURE TO INDICATE TD&E A. CONTINUE MISSION DOCKING RING TUNNEL STRUCTURE DAMAGE iAY
DOCKING PROBE EXTEND ' OCCUR TO THE EXTENT THAT TUNNEL PRESSURE
OR BOTH TALKBACK ATTEMPT TD&E CAN NOT BE MAINTAINED.
INDICATORS ARE BARBER
POLE UNDOCKED B. CONTINUE MISSION
ATTEMPT DOCKING
13-24] CANNOT REMOVE CSM TD&E A. PERFORM CSM/LM FINAL SEP
FORWARD HATCH
DOCKED B. PERFORM CSM/LM FINAL SEP
IF LM MANNED, PERFORM EVT
TO CSM.
MISSION | REV |DATE SECTION GROUP PAGE
- APQLLO 17 | FNL | 9/1/72 | DOCKING AND SPECIFIC
UMBILICAL 13-3 Tape 35.7

T3G 291

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 13 - DOCKING AND UMBILICAL - CONCLUDED

R | RULE | cONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
13-25| CANNOT REMOVE DOCKING | DOCKED CONTINUE MISSION SPS AND SM RCS MANEUVERS MAY BE PERFORMED.
PROBE, LM DROGUE, A
AND/OR LM UPPER HATCH. PERFORM EVT IF LM MANNED
13-26] FAILURE TO RELEASE DOGKED REDOCK,
CAPTURE LATCHES E—
13-27| PRIMARY FORWARD HATCH | ALL CONTINUE_MISSION
LOCK/UNLOCK MECHANISM
TNOPERATIVE
13-28| FAILURE TO LOCK CSM TD&E CONTINUE MISSION REF SCP A15 I.A: ASSUMES HATCH CAN BE SEALED
FORWARD HATCH DOCKED T AND SECURED WITH CABIN PRESSURE.
ENTER TN SUITS
13-29} FAILURE TO REINSTALL DOCKED NO_UNDOCGKING
PROBE AND/OR DROGUE
OR FAILURE 70 CLOSE
LM UPPER HATCH
13-30| LOSS OF PRIMARY AND ALL CONTINUE MISSION
SECONDARY DOCKING '
SYSTEM
MISSION | REY |DATE SECTION GROUP PAGE
- apoLte 17 Jewc | 9s1/72 | pockine Anp SPECIFIC
UMBILICAL 13-4 Tape 35.8
TSG 291 NASA — MSC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 - CSM SEQUENTIAL

R JITEM
GENERAL
14-1 LAUNCH
THERE ARE NO SEQUENTIAL MALFUNCTIONS FOR WHICH LAUNCH WILL BE TERMINATED.
14-2 IF AN ENTRY BATTERY IS LOST, THE EDS WILL BE FLOWN OPEN LOOP.
14-3 ALL MISSION PHASES (EXCEPT LUNAR ORBIT)
TO CONTINUE THE MISSION, BOTH PYRO BUSES AND BOTH LOGIC BUSES ARE REQUIRED.
14-4 POWERED DESCENT
THERE ARE NO CSM SEQUENTIAL SYSTEM FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED.
14;5 SEQUENTIAL LOGIC BUS IS CONSIDERED FAILED IF:
A. VOLTAGE IS LESS THAN 22 YDC AND UNABLE TO ACTIVATE RCS ENABLE AND/OR SLA SEP RELAYS {CD0170X AND/OR CDO123X
SYSTEM A, CDO171X AND/OR CDO124X SYSTEM B).
B, LOGIC BUS SHORTED GREATER THAN 10 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 14-7 THROUGH 14-9 ARE RESERVED.
MISSION  {REV { DATE SECTION GROUP PAGE
- apoLLo 17 YL § 971772 CSM SEQUENTIAL GENERAL 14-1 Tape 36.1

T3G 291

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION t4 - CSM SEQUENTIAL - CONTINUED

R JITEM

14-10

ARMING OF THE SEQUENTIAL SYSTEM WILL BE PERFORMED WHILE IN CONTACT WITH A GROUND TELEMETRY SITE,

MANAGEMENT

THE FLIGHT CREW

WILL ARM THE LOGIC BUSES AND STAND BY FOR A GO FROM THE GROUND TO PROCEED WITH ARMING THE PYRO BUSES.

RULE NUMBERS 14-11 THROUGH 14-19 ARE RESERVED.

MISSION

REV

DATE

SECTION

GROUP

' PAGE

APCLLD 17

FNL

91772

CSM SEQUENTIAL

MANAGEMENT

14-2

Tape 36.2

T8G 291

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 ~ CSM SEQUENTIAL - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES
14-20] SEQUENTIAL LOGIC BUS LAUNCH A. CONTINUE MISSION CDO170X AND/OR CDO123X SYSTEM A, CDQ171X
A OR B LESS THAN OR AND/OR CD0124X SYSTEM B
EQUAL TO 22 VDC AND ENTER 3-1 IF BUS NOT '
UNABLE TO ACTIVATE RESTORED
RCS ENABLE AND/OR SLA
SEP RELAYS EO B. TERMINATE OPERATIONS
TLC
ENTER NEXT BEST PTP IF BUS
NOT RESTORED
LUNAR C. CONTINUE MISSION
ORBIT/ .
LUNAR
STAY
14-21] PYRQ BUS A OR B LESS
THAN OR EQUAL TO 35
NDC
A. SHORTED GREATER LAUNCH A.1. CONTINUE MISSION
THAN 10 AMPS
EO 2. TERMINATE OPERATIONS A.2. USE BATTERY TIE FOR PYRQ POWER TO
TLC AFFECTED BUS.
ENTER NEXT BEST PTP
' ‘ LUNAR 3. CONTINUE MISSION
ORBIT/
LUNAR
STAY
B. SHORTED LESS THAN ALL B. CONTINUE MISSION B. USE BATTERY TIE FOR PYRC POMER TO
10 AMPS AFFECTED BUS,
C. PYRO BUS TM READS LAUNCH C.1. CONTINUE MISSION
0 VDC AND PYRO BAT ) )
ONBOARD GREATER THAN] ALL 2. ATTEMPT FUNCTION USING C.2. ASSUME PYRO BAT VERIFIED GREATER THAN
35 VDC SUSPECTED FAILED BUS 35 VDC PRIOR TO ARMING. TIF ENTRY BAT
ONLY: USED IN LIEU OF PYRO BAT, VOLTAGE SHOULD
BE APPROXIMATELY EQUAL TO BAT BUS
{A) IF FUNCTION NORMAL, VOLTAGE,
CONTINUE MISSION
: (B} IF FUNCTION DOES NOT
A ' WORK NORMALLY, ENTER
- NEXT BEST PTP
: 14-22| TELEMETRY INDICATES LAUNCH CONTINUE MISSION PARAMETERS ARE CDO0132X, CDO133X, AND CDOT134X
QN EDS VOTE INPUT 1, RESPECTIVELY.
, 0R3
A. TIF ANY ENTRY BATTERY LESS A. BAT C VOLTAGE CAN ONLY BE MONITORED
THAN 22 VDG, EDS AUTO/OFF ONBOARD .
SWITCH TO OFF ’
i B. ALL ENTRY BATTERIES
: ) GREATER THAN 22 VDC:
- CHECK CORRESPONDING EDS
¢B'S 1, 2, OR 3 CLOSED
MISSION REV {DATE SECTION GROUP PAGE
- APOLLO 17 |FNL 971772 | CSM SEQUENTIAL SPEGIFIC 14-3 Tape 36.3
T8¢ 291 NABA = MEC




SECTION 14 - CSM SEQUENTIAL - CONTINUED

MISSION RULES

NASA - Manned Spacecraft Center

R1 RULE CONDITION/MALFUNCTTON PHASE RULING CUES/NOTES/COMMENTS
14-23| LET JETTISON MOTOR DOES | LAUNCH CONTINUE MISSION
NOT FIRE
ATTEMPT JETTISON PER CREMW
CHECKLIST EMERGENCY PROCEDURE
14-24] SMJC ACTIVATES . EO CONTINUE MISSION IF SOURCE
PREMATURELY TLC OF ACTIVATION CAN BE DETERMINED
AND ISOLATED.
ENTER NEXT BEST PTP IF SOURCE
OF ACTIVATION CAN NOT BE
ISOLATED
ALL CONTINUE MISSION
14-251 ACTIVATED CM RCS PRESS ALL CONTINUE MISSION CDO173X AND/OR CDO174X
LOGIC RELAYS .
A. PRIOR TO CM RCS PRESS: DO
NOT ARM RESPECTIVE PYRO BUS
(FOR BOTH INDICATIONS PER-
FORM SLA SEP WITH SECS ARM
CB'S OPEN.)
B. AT CM RCS PRESS: ARM
RESPECTIVE PYRO BUS
14-26] ACTIVATED SLA DEPLOY ALL CONTINUE MISSION CDO123X AND/OR CD0124X
LOGIC RELAYS
A. PRIOR TO SLA SEP: DO NOT
ARM RESPECTIVE PYRO BUS
B. FOR SLA SEP: ARM RESPECTIVH
PYRO BUS FIRST
14-27] UNABLE TO PERFORM SLA TLC ENTER NEXT BEST PTP
SEPARATION
14-28] ACTIVATED APEX JETTI- LUNAR R. CONTINUE MISSION DETECTED AT SECS POWER UP (CDO230X AND
SON LOGIC RELAYS ORBIT/ Ch023X)
LUNAR DO NOT ARM PYRO BUSES UNTIL
STAY MALFUNCTION HAS BEEN :
ISOLATED
ALL B. ENTER NEXT BEST PTP
DO NOT ARM PYRO BUSES UNTIL
MALFUNCTION HAS BEEN
ISOLATED
MISSION REV |DATE SECTION GROUP PAGE
- APOLLO 17 |FNL | 9/1/72 CSM SEQUENTIAL SPECIFIC 14-4 Tape 36.4
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SECTION 14 - CSM SEQUENTIAL - CONTINUED

MISSION RULES

NASA - Manned Spacecraft Center

R | RULE CONDITION/MALFUNCT ION PHASE RULING CUES/NOTES/COMMENTS
14-29| ACTIVATED DROGUE CHUTE LUNAR A. CONTINUE MISSION MAY BE DETECTED AT ANY TIME {CEOOO1X AND/OR
DEPLOY LOGIC RELAY ORBIT/ CEQ002X)
LUNAR DO NOT ARM PYRQ BUSES UNTIL
STAY MALFUNCTION HAS BEEN
ISOLATED
ALL B. ENTER NEXT BEST PTP
DO NOT ARM PYRO BUSES UNTIL
MALFUNCTION HAS BEEN
ISOLATED
14-301 ACTIVATED PILOT CHUTE LUNAR A. CONTINUE MISSION DETECTED AT SECS POWER UP PRIOR TO ENTRY
DEPLOY LOGIC RELAY ORBIT/ (CED003X AND/OR CEQDC4X) WITH EDS BAT A(B)
LUNAR DG NOT ARM PYRO BUSES UNTIL CB CLOSED.
STAY MALFUNCTICN HAS BEEN
- ISOLATED
ALL B. ENTER NEXT BEST PTP
DO NOT ARM PYRO BUSES UNTIL
MALFUNCTION HAS BEEN
ISOLATED
14-31 LOST GROUND TO RESISTOR | LAUNCH CONTINUE MISSION ARMING AFFECTED SYSTEM WILL RESULT IN LOSS
NETWORK FOR |OGIC OR EQ ’ OF FOLLOWING PCM MEASUREMENTS:
PYRQ BUS VOLTS TD&E ARM BOTH SYSTEMS
MEASUREMENTS LOGIC A
ALL CONTINUE MISSION SC2142R FC 1 02 FLOW
SP0930P FU SM/ENG INTERFACE P
DO NOT ARM AFFECTED SYSTEM SLT206T SIM THERMAL LOC 6 TEMP
UNTIL SEQUENTIAL GO/NO-GO
PRIOR TO ENTRY UNLESS OTHER LOGIC B
SYSTEM FAILS SC2140R FC 2 H2 FLOW
ST0B32K ALPHA CT RATE CHAN 3
SC0230V AUX BAT VOLTS
PYRO A
SC2143R FC 2 02 FLOW
CT0018Y SCE 10 YDC
PYRO B
SC2139R FC 1 H2 FLOW
ST0831K ALPHA CT RATE CHAN 2
RULE NUMBERS 14-32
THROUGH 14-49 ARE
RESERVED.
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 |FNL 9/1/72 CSM SEQUENTIAL SPECIFIC 14-5 Tape 36.5
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 14 - CSM SEQUENTIAL - CONCLUDED

R | ITEM
INSTRUMENTATION REQUIREMENTS
: MSN RULE

14-50 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
PYRO BUS A VOLTS CDOOOSY  meeemee mmme 10F 14-21
PYRO BUS B YOLTS CDOO0EY ~ mmmmmem s 2M 14-21
SEQ LOGIC BUS A VOLTS CDO200Y  mmemmmw me=es HD 14-20
SEQ LOGIC BUS B YOLTS CPO201Y wmmm mamn HD 14-20
APEX JET A CDO230X  mmemmmm meees o 14-29
APEX JET B CD0231K  memmemm mmmem HO 13-29
DROGUE DEPLOY A CEOOOIX ~ mmmmmmm wmees HD 14-30
DROGUE DEPLOY B CEO002K  mmmemem meees HD 14-30
PILOT GHUTE DEPLOY A CEQO0ZX  memeemm mem HD 14-31
PILOT CHUTE DEPLOY B CED004X  mmemem meees HD 14-31
SLA SEP RELAY A CDOI23X  mmmmeem memes HD 14-26
RCS/SCS ACTIVATE A COOVT0X  mmemmem mees 17—
SLA SEP RELAY B CDOIZAX  mmememm mmmms HD 14-26
RCS/SCS ACTIVATE B CDOI7IK  mmmmmem e W -
CM RCS PRESS SI6 A CO0I73X  mmmmmem mmees HD 14-25
€M RCS PRESS SIG B CDOI7AX  mmmmeem meen HD 14-25
CM-SM SEP RELAY A Cpoo23X  mmeme- - D  meees
CM-SM SEP RELAY B CD0024X  mmmmmem memee W e
CREW ABORT A CDOI30X  mmemem mem— o e
CREW ABORT B CDOIZNK  memmmem meme- W e
EDS ABORT VOTE 1 CDO132X  mmemmmm mmees HD 18-22
EDS ABORT VOTE 2 CDO133X - HD 14-22
EDS ABORT VOTE 3 coo134x  memmmem meee- HD 14-22
EDS ABORT A CDOI3EX  mmmmeem memen W e—---
EDS ABORT B €D0136X e e HD —
MAIN CHUTE DISC A CE0321X  mmmmmme meees )
MAIN CHUTE DISC 8 CEQ322X  memmem= mmees HD —nan—
EDS ABORT REQ A BSO080X o mmmmwe-  =mmee W -
EDS ABORT REQ B BSOOBIX ~ mmemmme mmee- W me—e-
DOCKING PROBE TEMP €80220T  wmmmmmm mmmes HD
CSM-LM LOCK RING COVI6AX  emmmmmm mmens HD 13-22
SEP RELAY A
CSM-LM LOCK RING CONBEX  mmmmeem mmees HD 13-22
SEP RELAY B
LM CURRENT 02962 METER COMMON HD -

MISSION § REV| DATE SECTION GROUP PAGE
. apoLLo 17 |FML | 9/1772 | csM SEQUENTIAL | INSTR REQ 14-6 Tape 36.6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 - GUIDANCE AND CONTROL

R Y ITEM

LAUNCH

GENERAL

THERE ARE NO FAILURES OF THE CSM GUIDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABORT.

EARTH ORBIT PHASE

A. IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTP, THE GUIDANCE AND CONTROL SYSTEMS MUST PROVIDE SPS
CRITICAL BURN CAPABILITY AND ONE BACKUP DEORBIT METHOD (SM OR HYBRID). THE FOLLOWING MINIMUM CAPABILITIES
MUST BE AVAILABLE: ) .

1.

ATTITUBE CONTROL: DIRECT RCS, AUTO ATTITUDE CONTROL AND RATE DAMPING IN EACH AXIS.

TVC (CRITICAL BURNS): ONE TVC SERVO LOOP IN EACH AXIS AND ONE TVGC CONTROL MODE (ACCEL CMD EXC

LUDED).

BACKUP DEORSIT: AS LONG AS ENOUGH PROPELLANT IS AVAILABLE FOR AN SM DEORBIT, THE G&C SYSTEMS MUST

PROVIDE THAT CAPABILITY. IF SM DEORBIT IS NOT POSSIBLE DUE TO LACK OF PROPELLANT OR A SYSTEMS
THE G&C SYSTEMS MUST PROVIDE CAPABILITY FOR A HYBRID DEORBIT.

(A) SM DEORBIT REQUIREMENTS:
(1) TRANSLATION CAPABILITY
(2) ONE OPERATIONAL FDAI
(3) RATE DAMPING IN ALL THREE AXES, DAP OR SCS
(B) HYBRID DEORBIT REQUIREMENTS:
{1) ALL SM DEORBIT REQUIREMENTS (RATE DAMPING MUST BE SCS)

{2) OPERATIONAL IMU, CMC, AND MAIN OSKY
(3) TWO OPERATIONAL RHC'S

FAILURE,

B. IN ORDER TO PERFORM A NON-CRITICAL BURN AFTER THE STORAGE TANKS ARE EMPTY, THE G&C SYSTEMS MUST PROVIDE THE
CAPABILITY TO EXECUTE AN ULLAGE MANEUVER BY EITHER CMC AUTO (RCS DAP), SCS AUTO, OR DIRECT ULLAGE.

C. IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASE, THE GUIDANCE AND CONTROL SYSTEMS MUST PROVIDE REDUNDANT
SPS BURN CAPABILITY. THE FOLLOWING MINIMUM CAPABILITIES MUST ALSO BE AVAILABLE TO GO FOR TLI:

ATTITUDE CONTROL: DIRECT RCS, AUTO ATT CONTROL AND RATE DAMPING IN EACH AXIS.

TVC: 3 OF 4 SERVO LOOPS AND TWO TVC CONTROL MODES {ACCEL. CMD EXCLUDED).

G&N: CMC, IMU, AND ONE DSKY FULLY OPERATIONAL AND OPTICS OR COAS CAPABLE OF ALIGNING PLATFORM.

P40 ATTITUDE ERROR DISPLAY REQUIRED,

DISPLAYS: ONE OPERATIONAL FDAI.

ATTITUDE REFERENCE: REDUNDANT ATTITUDE SOURCES ARE REQUIRED FOR HIGH-SPEED ENTRY

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 | GUIDANCE AND GENERAL 15-1 Tape 43B.8
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NASA - Manned Spacecraft Center

MISSION RYLES
SECTION 15 - GUIDANCE AND CONTROL

TRAHSLUNAR COAST

IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTP, THE GUIDANCE AND CONTROL SYSTEMS MUST PROVIDE THE
FOLLOWING MINIMUM CAPABILITIES:

A. ATTITUDE CONTROL: DIRECT RCS, AUTO ATT CONTROL AND RATE DAMPING IN EACH AXIS.

B. RCS TRANSLATION: X-AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON.

Lot
IN ORDER TO COMMIT TO LOI, THE FOLLOWING MINIMUM CAPABILfTIES MUST BE AVAILABLE:
A, ATTITUDE CONTROL: DIRECT RGS, AUTO ATT CONTROL AND RATE DAMPING IN FACH AXIS

B. TVC: BOTH SERVO LOOPS IN INERTIAL YAW, ONE IN PITCH (IF DPS IS AVAILABLE FOR ABORTS AND FOR TEI), AND TWO
SCS TVC CONTROL MODES {ACCEL CMD EXCLUDED).

C. . DELETED

D. SPS: NON-CRITICAL BURN CAPABILITY IS REQUIRED.

LUNAR_ORBIT

A. LUNAR ORBIT WILL BE TERMINATED EARLY IF EITHER REDUMDANT ATTITUDE CONTROL OR NON-CRITICAL SPS CAPABILITY IS
LOST. REDUNDANT SPS CONTROL IS REQUIRED IF LM DPS-IS NOT AVAILABLE FOR TEI.

B. IN ORDER TO PERFORM A NON-CRITICAL BURN, THE G&C SYSTEMS MUST BE ABLE TO PROVIDE AN ULLAGE MANEUVER BY EITHER
CMC AUTO (RCS DAP)}, SCS AUTO, OR DIRECT ULLAGE.

UNDOCKED

THE UNDOCKED PHASE WILL BE DELETED OR TERMINATED IF THE GBC SYSTEMS CANNOT FROVIDE REDOCKING OR LM RESCUE
CAPABILITY. THE G&C SYSTEMS MUST PROVIDE DIRECT RCS AND TRANSLATION CAPABILITY IN EACH AXIS, AND RATE DAMPING
I THO AXES FOR LINE-OF-SIGHT CONTROL. 1IN ADDITION, THE FOLLOWING MINIMUM CAPABILITIES FOR LM RESCUE MUST BE
AVAILABLE:

OPERATIONAL OPTICS, OR YHF SUBSYSTEM AND COAS
ONE DSKY

TRANSLATION CAPABILITY IN EACH AXIS

RATE DAMPING IN TWO AXES

OPERATIONAL IMU AND CMC

ONE OPERATIONAL RHC

G. ONE OPERATIONAL FDAI

DIRECT RCS IN ALL THREE AXES

I. NON-CRITICAL SPS BURN CAPABILITY

Mt MmO Oow

=

MISSTON REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 - GUIDANCE AND CONTROL - CONTINUED

ASCENT, DESCENT

THERE ARE NO GUIDANCE AND CONTROL SYSTEM FAILURES THAT AFFECT THE ASCENT OR DESCENT PHASES.

LUNAR STAY PHASE

LUNAR STAY WILL BE TERMINATED EARLY IF RECUNDANT SPS CONTROL CAPABILITY IS LOST. IN ADDITION, THE FOLLOWING

MINIMUM CONTROL CAPABILITIES MUST BE AVAILABLE FOR THE ACCOMPLISHMENT OF TET:
A. ATTITUDE CONTROL: DIRECT RCS IN THREE AXES AND RATE DAMPING IN TWO AXES
B. TVC: BOTH SERVO LOOPS AND TWO TVC CONTROL MODES (ACCEL CMD EXCLUDED)

C. GBN: THE G&N MUST BE FULLY OPERATIONAL WITH THE EXCEPTION OF OPTICS AND EITHER DSKY

CSM EVA

CSM EVA WILL BE NO-GO/TERMINATED FOR LOSS OF THREE-AXIS ATTITUDE CONTROL (REF MR 17-5)

MISSION | REV | DATE SECTION GROUP PAGE
- APOLLO 17 FNL 9/1/72°| GUIDANCE AND GENERAL
CONTROL 15-3 Tape 37.3
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 - GUIDANCE AND CONTROL - CONTINUED

R 1 ITEM
SYSTEMS MANAGEMENT
15-10 ATTITUDE CONTROL
CSM IN ACTIVE RCS CONTROL - LM WILL NOT BE IN ACTIVE ATTITUDE HOLD. LM IN ACTIVE RCS CONTROL - CSM WILL NOT BE
IN ACTIVE ATTITUDE HOLD. FOR DOCKING ACTIVITIES AFTER OPENING THE APS INTERCONNECT (BOTH VEHICLES IN ACTIVE
RCS CONTROL), THE CSM MUST BE IN A TIGHTER DEADBAND THAN THE LM.
15-11 PIPA BIAS WILL BE UPDATED WHEN ACTUAL BIAS DIFFERS FROM THE VALUE IN CMC ERASABLE BY +0.003 FT/SECZ. THE
FAILURE LIMIT ON THE CSM ACCELEROMETER IS +0.164 FTYSECZ. THE FIRST GYRO BIAS DRIFT WILL BE UPDATED IF THE
DRIFT IS +1 MERU (0,015 DEG/HR). THEREAFTER, +3 MERU (+0.045 DEG/HR) WILL BE THE UPDATE CRITERIA. . THE FAILURE
LIMIT ON THE CSM GYRO IS £100 MERU (1.5 DEG/HR).
15-12 AV _COUNTER DRIFT
A. FOR SPS BURNS, THE &V COUNTER SHOULD BE APPROPRIATELY BIASED FOR DRIFTS OF GREATER THAN 0.015 FT/SECZ.
8. FOR RCS BURNS, THE aV COUNTER WILL BE BIASED FOR DRIFTS GREATER THAN OR EQUAL TQ 0.01 FT/SECZ. SHOULD THE
DRIFT BE GREATER THAN 0.1 FT/SECZ. THE EMS WILL BE CONSIDERED FAILED.
15-13 DAP INITIALIZATION
A, GIMBAL TRIMS: WILL BE UPDATED FOR EVERY SPS MANEUVER BASED ON FINAL TRIM POSITIONS OF THE PREVIOUS MANEUVER
AS MONITORED ON TELEMETRY, IF THE PREVIQUS MANEUVER WAS SCS CONTROLLED, IF THE PREVIOUS MANEUVER WAS G&N
CONTROLLED, THE CMC STORED VALUES WILL BE USED. TRIMS WILL BE REINITIALIZED FROM THE GROUND AFTER EACH
VEHICLE CONFIGURATION CHANGE AND AFTER EACH WEIGHT UPDATE, TRIMS MUST BE UPDATED WHEN GROUND COMPUTED
VALUES DIFFER FROM CMC STORED VALUES BY 0.5 DEGREE.
B. CSM, LM WEIGHT: SHOULD BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY 1,0 PERCENT.
WEIGHTS MUST BE UPDATED WHEN GROUND VALUES DIFFER FROM CMC VALUES BY 10.0 PERCENT.
15-14 SPS THRUST CONSTRAINTS
A. ET PECAY WILL BE UPDATED WHEN ACTUAL VALUE DIFFERS FROM LOADED BY £0.05 SECONDS.
B. EFIMP16 WILL BE UPDATED WHEN ACTUAL VALUE DIFFERS FROM LOADED BY 400 LB THRUST.
RULE NUMBERS 15-15 THROUGH 15-19 ARE RESERVED.
MISSTION REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL ~ CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES
15-20 | LOSS OF EITHER BMAG ALL CONTINUE MISSION 1. REF MALF PROC:
1 OR 2 IN EITHER PITCH .
OR YAW CHANNEL G&C-1, 3, 4, AND 8
SEC-1, 3, 3A, AND 6
2, ND SCS AUTC TVC
3. IF IN YAW CHANNEL, AFTER .05G RSI IS
UMABLE IF REMAINING GYRO IS SELECTED
FOR RATE. RSI MUST BE REALIGNED, IN
ADDITION TG THE ABOVE, FOR YAW FAILURE
AFTER .05G.
15-21"| LOSS OF BOTH BMAG 1 LAUNCH A. CONTINUE MISSION A, MTVC ACCEL CMD IS ONLY MODE III OR
AND 2 IN EITHER PITCH MODE IV SPS CONTROL MODE.
OR YAW CHANNEL
TLC B. NO-GO FOR LOI
LO C. NO-GO FOR UNDOCKING C. PLAN DPS TEI
ENTER NEXT BEST PTP IF LM
DPS NOT AVAILABLE FOR TEI
DESCENT D, CONTINUE MISSION
CSM EVA E., CONTINUE MISSION
ALL F. TERMINATE PHASE AND ENTER F. IN EARTH ORBIT, LOSS OF PITCH CHANNEL
OTHERS NEXT BEST PTP . RESULTS IN ALL THREE DEQRBIT METHODS
BEING SUBJECTED TO SINGLE FAILURES IN
THE G&N SYSTEM. THE YAW LOSS PRECLUDES
HYBRID DEORBIT AND SUBJECTS BOTH REMAINING
DECRBIT METHODS TO SINGLE FAILURES IN THE
G&N SYSTEM
ENTRY G. CONTINUE MISSION G. RSI AND SCS FDAI ROLL UNUSABLE WITH YAW
CHANNEL FAILURES.
16-22 | LOSS OF ROLL BMAG
A. NUMBER ONE ALL A. CONTINUE MISSION A.1. MANUAL ROLL ATTITUDE CONTROL REQUIRED IN
ALL SCS MODES.
2. FOR ENTRY, NO SCS FDAI ROLL. RSI VALID.
B. NUMBER TWO ALL B. CONTINUE MISSION B.1. USE OF ATT 1/RATE 2 AND LIM CYCLE MAY
PROVIDE RATE DAMPED ATTITUDE HOLD WHEN
RCS DAP IS NOT USED. GYRO PACKAGE 2
MUST BE POWERED DOWN TO EFFECT ATTITUDE
HOLD IF FAILURE IS HARDOVER.
2. SELECTION OF RATE 1 WILL PROVIDE BOTH
RSI AND SCS FDAI ROLL FOR ENTRY. RSI
MUST BE REALIGNED FOR ROLL FAILURE AFTER
.05G.
MISSION REV {DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL - CONTINUED
R | RULE| CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/ COMMENTS
15-23 | LOSS OF BOTH ROLL LAUNCH A. CONTINUE MISSION
: BMAG' S
EO B.1. NO-GO FOR TLI
2. ENTER NEXT BEST PTP IF SM
DEORBIT NOT AVAILABLE
TLC €. NO-GO_FOR LOI C. NO SCS FDAI ROLL OR RSI AVAILABLE FOR
ENTRY.
POST RNDZ [D. ENTER NEXT BEST PTP
ALL E. CONTINUE MISSION
OTHERS
15-24 | LOSS OF EITHER TVC MAINTAIN 20 LBS/QUAD/AXIS FOR HARDOVER
SERVO LOOP IN EITHER RECOVERY FOR UNDOCKED AND TBD LBS/QUAD/AXIS
: PITCH OR YAN AXIS FOR HARDOVER RECOVERY FOR DUCKED SPS
MANEUVERS .
LAUNCH/EQ {A. CONTINUE MISSION
SELECT 1 OR 2 ON TVC GIMBAL
DRIVE SWITCH IN APPROPRIATE
AXIS
THC B. GO FOR LOI IF REDUNDANCY
CAN BE MAINTAINED IN
INERTIAL YAW AXIS
Lo C. NO-GO FOR UNDOCKING €. IN LUNAR ORBIT, PLAN DPS TEI.
ENTER MEXT BEST PTP IF LM
DPS NOT AVAILABLE FOR TEI
DESCENT  [D. CONTINUE MISSION
ALL E. TERMINATE PHASE AND
OTHERS
ENTER NEXT BEST PTP
15-25 | LOSS OF BOTH TVC SERVO I LAUNCH A. CONTINUE MISSION A.1. REF MALF PROC G&C-1, GEN-4, SCS-Al
LOOPS
2. NO MODE ITI OR IV CAPABILITY. LIMITED
LANDING POINT CONTROL IN MODE IIT OR IV
WITH SH-RCS .
EC B. ENTER_NEXT BEST PTP
RCS DEORBIT
TLC €. NO-GO FOR LOI
DESCENT  [D. CONTINUE MISSION
ALL E. TERMINATE PHASE AND E. IN LUNAR ORBIT, 00 DPS TEI.
OTHERS
ENTER NEXT BEST PTP
15-26 | LOSS OF PROPORTIONAL
CONTROL FROM:
A. EITHER RHC ALL A. CONTINUE MISSION
USE REMAINING RHC
B. BOTH RHC'S ALL B. CONTINUE MISSION B. NO MTVC RATE OR MTVC ACCEL CMD CAPABILITY
USE DIRECT RCS OR ACCEL
CMD FOR MANUAL MANEUYERS
MISSION | REV {DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL - CONTINUED

R 1 RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
15-27 | LOSS OF DIRECT RCS REF MALF PROC 5CS 5
CONTROL ERQM:
A. EITHER RHC, ANY OR ALL A. CONTINUE MISSION
ALL AXES
B. BOTH RHC'S, SAME LAUNCH B.1. CONTINUE MISSION
AXIS
DESCENT 2. CONTINUE MISSION
CSM EVA 3. CONTINUE MISSIQON
ALL 4. TERMINATE PHASE AND B.5. FAILURE VIOLATES DIRECT RCS REQUIREMENT.
OTHERS
ENTER _NEXT BEST PTP
C. BOTH RHC'S, TWO AXES LUNAR STAY C.1. TERMINATE PHASE AND
ENTER NEXT BEST PTP
CSM/EVA 2. CONTINUE MISSION
15-28 | COMPLETE LOSS OF AUTO REF MALF PROC SCS 1
ATTITUDE CONTROL IN .
PITCH AND YAW CHANMELS SUSPECTED FAILURE WOULD BE AUTQ INHIBIT
o CIRCUITRY.
A. CONTROL IS REGAINED ALL A. CONTINUE MISSION
BY OPENING EMS CB'S i
AFTER SM JETTISON EMS MAY
BE REENABLED WITHOUT LOSS$
OF AUTO RCS
B. CONTROL IS REGAINED ALL B. CONTINUE MISSION B. NQ SCS ATTITUDE CONTROL
BY PLACING S/C
CONTROL SWITCH TO
CMC.
C. CONTROL IS NOT DESCENT C.1. CONTINUE MISSION
REGAINED — ———
CSM/EVA 2. CONTINUE MISSION
ALL OTHERS 3. TERMINATE PHASE AND C.3. FAILURE VIOLATES RATE DAMPING
REQUIREMENTS.
ENTER NEXT BEST PTP
USE DIRECT ULLAGE AND
DIRECT RCS.
15-29 | LOSS OF FLIGHT DIRECTOR REF MALF PROC G&C-1,2,3,4,5, AND &
ATTITUDE INDICATORS
A. ONE ALL A, CONTINUE MISSION
B. BOTH LAUNCH B. 1. CONTINUE MISSION
TLC 2. NO-GO .FOR LOI
DESCENT 3. CONTINUE MISSION
LUNAR 4, CONTINUE MISSION
STAY
CSM EVA 5. CONTINUE MISSION B.5. IN LUNAR ORBIT, DO DPS TEI.
ALL 6. TERMINATE PHASE AND
OTHERS
ENTER NEXT BEST PTP
MISSION REV {DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 - GUIDANCE AND CONTROL - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

15-30 § LOSS OF AC1 PHASE A . 1.-L0SS OF ACT PHASE A RESULTS IN THE LOSS OF:

(A) REDUNDANT SERVC LOOP POWER. BOTH
SERVO LOOPS MUST BE POWERED BY THE
SANE BUS.

{B) PROPORTIONAL ATTITUBE CONTROL FRQM
BOTH RHG'S. ALL PROPORTIONAL CONTROL
FROM RHC NO. 1.

(C) FDAI NO. 1

(D) GYRO ASSEMBLY NO. 1

(E) SCS TOTAL ATTITUDE ERROR

{F) SCS TOTAL ATTITUDE

{6) SCS AUTO TVC CAPABILITY

(H) SCS MINIMUM IMPULSE CAPABILITY

(1) SCS ATTITUDE CONTROL RATE DAMPING

(J) GPI P AND Y DRIVE NO. 1

IN EARTH ORBIT, LOSS OF AC1 PRECLUDES

HYBRID DEQRBIT AND SUBJECTS BOTH REMAINING
DEORBIT METHODS TO A SINGLE FAILURE (AC2

LN

PHASE A)
LAUNCH A. CONTINUE MISSION
TLC B. NO-GO FOR LOI
DESCENT | C. CONTINUE MISSION
CSM EVA | D. CONTINUE MISSION
ALL OTHERS| E. TERMINATE PHASE AND CE. IN LUNAR ORBIT DO DPS TEI.
ENTER NEXT BEST PTP
mission | Rev Joate SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 -~ GUIDANCE AND CONTROL - CONTINUED

R| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
15-31] LOSS OF AC2 PHASE A 1. LOSS OF AC2 PHASE A RESULTS IN THE
LOSS OF:
(A) REDUNDANT SERVO LOOP POWER
(B) ALL PROPORTIONAL CONTROL
(C) FDAI NO. 2
(D) GYRO ASSEMBLY ND. 2
{E) SCS PITCH AND YAW TOTAL ATTITUDE
{F) ALL SCS TVC CAPABILITY (AUTO, RATE
AND ACCEL CMD)
(6) RSI
(H) GPI P AND Y DRIVE MO, 2
2. IN EARTH ORBIT, LOSS OF ACZ RESULTS IN
ALL THREE DEORBIT METHODS BEING SUBJECTED
TO A SINGLE FAILURE (AC1 PHASE A).
LAUNCH A, CONTINUE MISSION
TLC B. NO-G0 FOR LOT
DESCENT C. CONTINUE MISSION
CSM EVA D. CONTINUE MISSION
ALL OTHERY E. TERMINATE PHASE AND E. IN LUNAR ORBIT, DO DPS TEI.
ENTER NEXT BEST PTP
15-32] LOSS OF ORBIT RATE ALL CONTINUE MISSION " REF MALF PROC G&C-4 AND 5
DISPLAY (QORDEAL) EARTH -
AND LUNAR
15-33| LOSS OF ENTRY MONITOR ALL CONTINUE MISSION REF MALF PROC EMS-1
SYSTEM B
15-34| GROUND AT EITHER SPS ALL CONTINUE MISSION REF MALF PROC G&C-1
SOL DRIVER OUTPUT AND -
UNABLE TO REMOVE OPEN SPS PILOT VALVE CB'S
MISSION REV |pATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
15-35 | LOSS OF TRANSLATION LAUNCH A. CONTINUE MISSION
HAND CONTROLLER
. EARTH B. ENTER NEXT BEST PTP B. VIOLATES BOTH SM AND HYBRID DEORBIT
ORBIT MINIMUM REQUIREMENTS.
TLC C. CONTINUE MISSION
LO D. NO-GO FOR UNDOCKING D. VIOLATES LM RESCUE MINIMUM REQUIREMENTS.
UNDOCKED E. DOCK
ALL OTHERS{ F. CONTINUE MISSION
15-36 | COMPLETE LOSS OF RHC
A. ONE RHC ALL A. CONTINUE MISSION
B. BOTH RHC'S LAUNCH B.1. CONTINUE MISSION
TLC 2. NO-GO FOR LOI
DESCENT 3. CONTINUE MISSION
LUNAR 4. CONTINUE MISSION
STAY
CSM EVA 5, CONTINUE MISSION
ALL OTHERS 6. ENTER NEXT BEST PTP
RULE MUMBERS 15-37
THROUGH 15-49 ARE
RESERVED.
MISSION REV |DATE SECTION GROUP PAGE
~ 9/1/72" | GUIDANCE AND SCS
APOLLO 17 |FNL /1/ | Contror 15-10 Tape 38.3
TSG 291 NASA — MEC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL - CONTINUED
R| RULE | CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
15-50 | LOSS OF COMMAND MODULE REF MALF PROC GN-5
COMPUTER
LAUNCH A. CONTINUE MISSION
EO B. CONTINUE ALTERNATE EQ B. VIOLATES HYBRID DEORBIT MINIMUM
MISSION IF BOTH SPS AND SM REQUIREMENTS
DEORBIT CAPABILITY AVAILABLE
TLe C. CONTINUE MISSION IF LM
BPS_AVAILABLE
Lo D. NO-GO_FOR UNDOCKING D. IN LUNAR ORBIT, FLANS DPS TEI
ENTER NEXT BEST PTP IF LM
DPS NOT AVAILABLE FOR TEI
UNDOCKED  |E. DOCK E. VIOLATES LM RESCUE MINIMUM REQUIREMENTS
DESCENT  |F. CONTINUE MISSION
POST DOCK |G. RETAIN LM ASCENT STG G. USE LM FOR COMM B/U
CSM EVA  |H. CONTINUE MISSION
ENTRY 1. PERFORM BACKUP_ENTRY
ALL OTHERS [J. TERMINATE PHASE AND J. CONSIDERATION WILL BE GIVEN TO COMPLETING
- THE LUNAR STAY PHASE
ENTER NEXT BEST PTP
15-51 | LOSS OF DSKY REF MALF PROC G&N-6
A. EITHER MDC OR LEB ALL A. CONTINUE MISSION
DSKY _ -
B. BOTH MDC AND LEB LAUNCH B.1. CONTINUE MISSION
DSKY -
E0 B.2. CONTINUE ALTERNATE EO B.2, VIOLATES HYBRID DEORBIT MINIMUM
MISSION IF BOTH SPS AND REQUIREMENTS
SM DEORBIT CAPABILITY
AVAILABLE
TLC 3. CONTINUE MISSION IF LM
DPS_AVAILABLE
Lo 4. NO-GO_FOR UNDOCKING 4. PLAN DPS TEI
ENTER NEXT BEST PTP IF LM
DPS NOT AVAILABLE FOR TEI
UNDOCKED 5. DOCK 5. VIOLATES LM RESCUE MINIMUM REQUIREMENTS
DESGENT 6. CONTINUE MISSION
POST DOCK | 7. RETAIN LM ASCENT STG 7. USE LM FOR COMM B/U
ENTRY 8. PERFORM BACKUP ENTRY
ALL OTHERS | 9. TERMINATE PHASE AND 9. CONSIDERATION WILL BE GIVEN TO COMPLETING
— o THE LUNAR STAY PHASE
ENTER MEXT BEST PTP
MISSION REV |oaTe SECTION GROUP PAGE
APOLLO 17 [FNL | 9/1/72 | GUIDANCE AND &N
CONTROL 15-11 Tape 65.7
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MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL - CONTINUED
R| roLE | conDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
15-52 | LOSS OF INERTIAL REF MALF PROC G&N-6
SUBSYSTEM
LAUNCH A, CONTINUE MISSION
EO B. CONTINUE ALTERNATE EO B. VIOLATES HYBRID DEORBIT MINIMUM
MISSION IF BOTH SPS AND $M REQUIREMENTS
DEORBIT CAPABILITY AVAILABLE
TLC C. NO-GO FOR LOI
Lo D. ENTER NEXT BEST PTP D. IN LUNAR ORBIT, DO DP$ TEI
UNDOCKED  {E. DOCK E. VIOLATES LM RESCUE REQUIREMENTS
DESCENT F. CONTINUE MISSION
POST DOCK |G. RETAIN LM ASCENT STG G. USE LM G&N TO MONITOR BURNS
CSM EVA | H. CONTINUE MIssion
ENTRY T. PERFORM BACKUP ENTRY
ALL OTHERS |J. TERMINATE PHASE AND ENTER J. VIOLATES LM RESCUE MINIMUM REQUIREMENTS
NEXT BEST PTP '
15-53 | LOSS OF -0PTICS ALL CONTINUE MISSION REF MALF PROC GBN-5
SUBSYSTEM -
USE BACKUP ALIGNMENT PROCEDURE
(Cons)
15-54 | LOSS OF OPTICS REF MALF PROC G&C-1
SUBSYSTEM COUPLING
DATA UNIT DIGITAL-TO- CONSTITUTES LOSS OF TVC DAP
ANALOG CONVERTER
LAUNGH | A. CONTINUE MISSION
E0 B. CONTINUE MISSION
TLC C. CONTINUE MISSION
Lo D. NO-GO FOR UNDOCKING D. IN LUNAR ORBIT, PLAN DPS TEI.
ENTER NEXT BEST PTP IF LM
DPS NOT AVAILABLE FOR TEI
UNDOCKED | E. Dock
DESCENT F. CONTINUE MISSION
CSM EVA | G. CONTINUE MISSION
ALL OTHERS |H. TERMINATE PHASE AND ENTER
NEXT BEST PTP
RULE NUMBERS 15-55
THROUGH 15-59 ARE
RESERVED.
MISSION REV pate SECTION GROUP PAGE
APOLLO 17 [FNL | 9/1/72 | GUIDANCE AND G&N
CONTROL 15-12 Tape 65.8
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL - CONCLUDED

RYITEM
INSTRUMENTATION REQUTREMENTS
MSN RULE
15-60 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
CMC DIGITAL DATA CGOcO1V - - MANDATORY 15-50
. SPS SOL DRIVER 1 CH3604X EMS~SPS-0N SEPARATE HIGHLY DESIRABLE 15-34
SPS SOL DRIVER 2 CH3605X EMS-SPS-ON SEPARATE HIGHLY DESIRABLE 15-34
PITCH GIMBAL POS 1 & 2 CH3517H GPT COMMON 1 OF 2 MANDATORY 15-24,25
ONBOARD/HD-PCM
YAW GIMBAL POS 1 & 2 CH3518H GPI COMMON 1 OF 2 MANDATORY 15-24,25
ONBOARD/HD-PCM
T™ BIAS 2.5 VDC Ca1110V - - HIGHLY DESIRABLE 15-52,53,54
PIPA TEMP £G2300T - - HIGHLY DESIRABLE 15-52
IMU HTR +28 VDC CH1513X - - HIGHLY DESIRABLE 15-52
CMC OPERATE +28 VDC €G1523X - - HIGHLY DESIRABLE 15-50
OPTX OPERATE +28 VAC CG1533X - - HIGHLY DESIRABLE 15-54
I6 1X RSVR OUT SIN caerzy FDAI COMMON HIGHLY DESIRABLE 15-52
IG 1X RSVR QUT COS €G2113V FDAI COMMON HIGHLY DESIRABLE 15-52
MG TX RSVR QUT SIN £G2142V FDAI COMMON HIGHLY DESIRABLE 15-52
MG 1X RSVR QUT COS €G2143V FDAI COMMON HIGHLY DESIRABLE 16-52
- 06 1X RSVR QUT SIN CG2172V FDAI COMMON HIGHLY DESIRABLE 16-52
0G 1X RSVR OUT COS CG2173V FDAI COMMON HIGHLY DESIRABLE 15-52
SHAFT CDU DAC OUT CG3721V - - HIGHLY DESIRABLE 15-54
TRUNNION CDU DAC QUT cG3722V - - HIGHLY DESIRABLE 15-54
CMC WARNING CG5040X CBW COMMON HIGHLY DESIRABLE 15-50
PITCH ATT ERROR CH3500H FDAI COMMON HIGHLY DESIRABLE 15-20,21,22,23
YAW ATT ERROR CH3501H FDAI COMMON HIGHLY DESIRABLE 15-20,21,22,23
ROLL ATT ERROR CH3502H FDAI COMMON HIGHLY DESIRABLE 15-20,21,22,23
SCS PITCH BODY RATE CH3503R FDAI COMMON HIGHLY DESIRABLE 16-20,21,22,23
SCS YAW BODY RATE CH3504R FDAI COMMON HIGHLY DESIRABLE 16-20,21,22,23
SCS ROLL BODY RATE CH3505R FDAL COMMON HIGHLY DESIRABLE 15-20,21,22,23
SCS TVC PITCH AUTO CMD CH3582Y - - HIGHLY DESIRABLE 15-24,25
SCS TVC YAW AUTO CMD CH3583V - - HIGHLY DESIRABLE 15-24,25
MTVC PITCH CMD CH3586H - - HIGHLY DESTRABLE 15-24,25
MTVC YAW CMD CH3586H - - HIGHLY DESIRABLE 15-24,25
FDAI ERROR 5, RATE 5 .CH3592X - - HIGHLY DESIRABLE 15-20,21,22,23
FDAI ERROR 50/15, CH3593X - HIGHLY DESIRABLE 15-20,21,22,23
RATE 50/10
PITCH DIFF CLUTCH CUR CH3666C - - HIGHLY DESIRABLE 15-24,25
YAW DIFF CLUTCH CUR CH3667C - - HIGHLY DESIRABLE 15-24,25
MISSION REV | DATE SECTION GROUP PAGE
- APOLLO 17 | FNL | 9/1/72 '| GUIDANCE AND INSTR REQ
CONTROL 15-13 Tape 38.6
TSG 291A NASA — MSC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 - CSM SPS

R | ITEM

16-1

16-3

A. CATEGORIES OF FAILURES

GENERAL

FAILURES AFFECTINGlTHE SPS FALL INTO OME OF THREE CATEGORIES:

1. FAILURES WHICH CAUSE THE SPS TO BE UNSAFE:

2. FAILURES WHICH CAUSE THE SPS TO BE INOPERABLE OR HAZARDOUS TO OPERATE:

ALTERATION OF THE MISSION TO MINIMIZE USAGE OF .THE SPS.

THESE FAILURES RESULT IN MISSION TERMINATION ASAP.

THESE FAILURES RESULT IN

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 BURN. HOWEVER, INABILITY TO PERFORM AN ULLAGE WILL NOT PRECLUDE A CRITICAL BURN.

C. PREMATURE TERMINATION OF BURNS

CRITICAL BURNS.NILL NOT BE TERMINATED BECAUSE OF ANQMALIES. NON-CRITICAL BURNS WILL BE TERMINATED UNDER

VARIQUS CONDITIONS AS SPECIFIED IN RULE 3-86 AND THE SPECIFIC RULES OF THIS SECTION,

LAUNCH_PHASE

THERE ARE NO SPS FAILURES WHICH REQUIRE A LAUNCH ABORT.

RESERVED

NOTE

A CRITICAL BURN IS DEFINED AS AN SPS BURN THAT

IS REQUIRED FOR THE SAFE RETURN OF THE CREMW.

MISSION

{ REV

DATE

SECTION

GROUP

PAGE

APOLLO 17

FNL

9/1/72-

CSM spPs

GENERAL

16-1

Tape 39.1
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 - CSM SPS - CONTINUED

EARTH ORBIT PHASE

A.  CRITICAL BURNS IN THES PHASE ARE MODE IV, APOGEE KICK AND DEQRBIT. IF THE SPS IS INCAPABLE OF PERFORMING
CRITICAL BURNS, THE MISSION WILL BE TERMINATED BY ENTRY INTO THE NEXT BEST PTP USING SM-RCS OR HYBRID
TECHNIQUES.

8. IF THE SPS IS INCAPABLE OF PERFORMING NON-CRITICAL BURNS, TLI WILL BE INHIBITED AND A SUITABLE EARTH ORBIT
ALTERNATE MISSION WILL BE IMPLEMENTED.. THE SPS MAY BE USED FOR DECRBIT ONLY.

C. IN ORDER TO PROVIDE THE TOTAL CAPABILITY TO DEORBIT FROM ANY POINT IN THIS PHASE, THE LM DPS AND LM RCS MAY
BE USED FOR ORBIT SHAPING.

TRANSLUNAR COAST PHASE

A.  CRITICAL BURNS IN THIS PHASE ARE TIME-CRITICAL ABORTS, BURNS TO ASSURE FREE RETURN, OR BURNS TO AWOID LUNAR
OR LAND IMPACT.

B. CERTAIN ABORT BURNS, BURNS TO ASSURE FREE RETURN OR BURNS TO AVOID LUNAR OR LAND IMPACT MAY USE THE LM DPS AND
. LM RCS.

LUNAR_ORBIT PHASE
A. TEI IS THE ONLY CRITICAL BURN IN THIS PHASE.
B. LM DPS MAY BE USED FOR TEI IF THE CAPABILITY EXISTS.

C. TERMINATE PHASE FOR LOSS OF SPS REDUNDANCY WHEN DPS IS NOT AVAILABLE FOR TEI.

DESCENT PHASE

THE LM POWERED DESCENT WILL BE ABORTED FOR SPS PROPELLANT LEAKS.

UNDQCKED AND LUNAR STAY PHASES

A. THE LUNAR ORBIT PLAME CHANGE IS A CRITICAL BURN IF QUTSIDE TOTAL LM CAPABILITY.
B, THESE PHASES WILL BE TERMINATED FOR CONFIRMED LOSS OF SPS REDUNDANCY.

€. LUNAR STAY WILL BE ABQORTED AT Ti FOR SPS PROPELLANT LEAKS.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 17 |FNL ] 9/1/72 " f CSM SPS GENERAL 16-2 Tape 57.11
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 16 - CSM SPS - CONTINUED

R 1 ITEM
16-8 | ASCENT PHASE
LM RESCUE BURNS MAY BE REQUIRED, AND THEY ARE CRITICAL.
16-10 | TRANSEARTH COAST PHASE
A. CRITICAL BURNS IN THIS PHASE ARE MIDCOURSE CORRECTIONS TO ATTAIN THE PROPER ENTRY CORRIDOR WHICH ARE QUTSIDE
SM-SCS CAPABILITY.
B. CONSIDERATION WILL BE GIVEN TQ PERFORMING THE CSM EVA FOR SPS PROPELLANT LEAKS. SUIT AND CABIN CONTAMINATION
BY PROPELLANTS IS THE BASIC PROBLEM AND WILL BE EVALUATED IN REAL TIME.
16-11 f CONSIDERATION WILL BE GIVEM TO RETAINING THE LM ASCENT STAGE TO GAIN ADDITIONAL AV FOR CERTAIN SPS FAILURES.
MISSION REV ] DATE SECTION GROUP PAGE
APOLLO 17 |JFNL | 9/1/72 | s ses GENERAL 16-3 Tape 58.1
TSG 291A
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 - CSM SPS - CONTINUED

R | ITEM

SYSTEMS MANAGEMENT

16-12 PROPELLANT GAGING
A. FOR BURNS LESS THAN 25 SECONDS DURATION:

1. PRIME METHOD: IMU aV OBTAINED
2. BACKUP METHOD: FLOW RATE X BURN TIME

B. FOR BURNS GREATER THAN 25 SECONDS DURATION:

1. PRIME METHOD: IMU av OBTAINED
2. BACKUP METHOD: ONBOARD GAGING SYSTEM

16~13 THE PU VALVE WILL BE USED TO MAINTAIN THE UNBALANCE READING:

"A. PRIOR TO CROSSOVER: WITHIN 250 LBS OF THE STABLE VALUE OCCURRING APPROXIMATELY 25 SEC AFTER LOT [GNITION.

B, AFTER CROSSOVER: WITH +100 LBS OF ZERO UNBALANCE.

16-14 DUAL BANK VS SINGLE BANK OPERATION

THE $PS WILL ALWAYS BE STARTED USING A SINGLE BANK. HOWEVER, THE OTHER BANK WILL BE OPENED 2 TO 5 SECONDS AFTER
IGNITION FOR BURNS PLANNED TO BE LONGER THAN 10 SECONDS.

16-15 PROPELLANT MANAGEMENT

DELETED

MISSION REV | DATE SECTION GROUP PAGE

APOLLD 17 [FNL | 9/1/72 CSM sSPS MANAGEMENT 164 Tape 52.7
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MISSION RULES

SECTION 16 - CSM SPS - CONTINUED

R _JITEM

16-16

PROPELLANT FEEDLINE TEMPERATURE MANAGEMENT

SPS LINE REATERS WILL BE MANUALLY CYCLED TO MAINTAIN FEEDLINE TEMPERATURES BETWEEN 45° F AND 75° F AND ENGINE

VALVE TEMPERATURE ABOVE 45° F.

RULE NUMBERS 16-17 THROUGH 16-19 ARE RESERVED.

MISSION  |REV DATE

SECTION

GROUP

PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 16 - CSM SPS - CONTINUED

R| RULE ] CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES
16-20 | SUSTAINED PRESSURE MALF PROG SPS 1B
DECAY IN
EITHER THE FUEL OR REF MR 3-86 MANEUVER TABLE
OXIDIZER TANK (COULD BE
HELIUM OR FUEL OR MANUAL PRESSURIZATION OF THE TANKS SHOULD BE
OXIDIZER) CONSIDERED PRIOR TO ANY REQUIRED SPS BURN.
LAUNCH CONTINUE MISSION NOTE:
PLAN RCS DEORBIT AT NEXT BEST SUSTAINED PRESSLRE DECAY IS DEFINED AS A
PTP : DECREASE OF AT LEAST 4 PSI, NOT ATTRIBUTABLE
) : TO HELIUM ABSORPTION AND/OR THERMAL EFFECTS.
IF LAND IMPACT IS IMMINENT
AFTER ABORTING, REPRESS
MANUALLY AND PERFORM BURN TO
AVOID LAND.
) ENTER NEXT BEST PTP
‘ RCS DEORBIT
e NO-GO FOR LOI-
INHIBIT NON-CRITICAL SPS BURNS
Lo ENTER_MEXT BEST PTP '
USE DPS TF CAPABILITY EXISTS
UNDOGKED | DOCK_ASAP DO NOT STAGE LM
DESCENT [ ABORT
LUNAR RETURN TO CSM ASAP
STAY [
TEC - | CONTINUE MISSION
INHIBIT MON-CRITICAL BURNS
CSM EVA ) CONTINUE MISSION CONSIDERATION WILL BE GIVEN TG CONTINUING
— BASED ON AMOUNT OF CONTAMINANTS
A. DURING NON-CRITICAL | ALL A. TERMINATE BURN
BURN (PRESS LESS -
THAN OR EQUAL TO
160 PSIA)
B. DURING CRITICAL BURN | ALL B. CONTINUE BURN
16-21 | LOSS OF ONE GN2 TANK MALF PROC SPS 9
PRESSURE (LESS THAN
400 PSI) TRANSDUCER INDICATION CANNOT BE VERIFIED
WETHOUT ENGINE OPERATION.
EO A. CONTINUE MISSION
ALL B.1. VERIFY OPERATION OF SUS-
OTHERS ON SUSPECT BANK
2. IF LOSS COMFIRMED BY
ENGINE OPERATION, REF
MR 16-22.
MISSION REV |oaTE SECTION GROUP PAGE
apoLLo 17 | N Jo71772 CSM 5PS SPECIFIC 16-6 Tape 65.10
TSCG 291 NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 16 - CSM SPS ~ CONTINUED
R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
16-22 | LOSS OF ONE BANK OF MALF PROC SPS-%
BALL VALVES
' LAUNCH/ A, CONTINUE MISSION
EO
TLC B. CONTINUE MISSION
IF DPS AVAILABLE
Lo C. NO-GO FOR UNDGCKING C. PLAN BPS TEI
ENTER MEXT BEST PTP IF LM )
DPS NOT AVAILABLE FOR TEI
UNDOCKED/ | D. N/A
DESCENT
LUNAR E. ENTER NEXT BEST PTP
STAY
16-23 | LOSS OF BOTH GN2 TANK MALF PROC SPS 9
PRESSURE (LESS THAN
400 PSIA) TRANSDUCER INDICATION CANNOT BE VERIFIED
WITHOUT ENGINE OPERATION.
LAUNCH A. CONTINUE MISSION ’
EQ B. ENTER NEXT BEST PTP
RCS DEORBIT
TLC €. NO-GO FOR LOI
Lo D. ENTER NEXT BEST PTP D. DO DPS TEI.
UNDOCKED E. DOCK ASAP E. DO NOT STAGE LM
DESCENT F. CONTINUE MISSION
LUNAR G. RETURN TO CSM AND PERFORM
STAY TEL ASAF
TEC H, CONTINUE MISSION
16-24 | FUEL FEEDLINE AND/OR MALF PROC SPS 1
OXIDIZER FEEDLINE TEMP
LESS THAN 40° £ AND LIMITATION FOR CRITICAL BURNS IS 25° ¥,
UNABLE TO INCREASE.
LAUNCH A. CONTINUE MISSION
EO B. ENTER NEXT BEST PTP
RCS DEORBIT
TLC C. NO-GO FOR LOI/DOI
Lo D, ENTER NEXT BEST PTP D. DO DPS TEI.
UNDOCKED E. DOCK ASAP
DESCENT F. CONTINUE MISSION F. DO NOT STAGE LM
LUNAR G. RETURN TO CSM ASAP
STAY
TEC H. CONTINUE MISSION
MISSION REV DATE SECTION GROUP PAGE
APOLLO 17 | ENL | 9/1/72 CSM SPS SPECIFIC 16-7 Tape 65.5
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NASA - Manned Spacecraft Center:

MISSICN RULES

SECTION 16 - CSM SPS - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
16-25}) ENGINE FLANGE TEMP GOES | LAUNCH NOT APPLICABLE
HIGHER THAN 480° F
DURING AN SPS BURN EO ENTER NEXT BEST PTP
RCS DEORBIT
TLC NO-GO_FOR LOI/DOI/PDI
LO ENTER NEXT BEST PTP
USE DPS IF AVAILABLE
A. DURING ALL A. TERMINATE BURN
NON-CRITICAL BURN
INHIBIT FURTHER NON-CRITICAL
BURNS
B. DURING CRITICAL BURN | ALL -B. CONTINUE BURN
INHIBIT FURTHER.NON—CRITICAL
" BURNS
16-26 | THRUST CHAMBER MALF PROC SPS 6
PRESSURE LESS THAN , .
70 PST COMFIRMED BY CONFIRMING INSTRUMENTATION INCLUDES QNBOARD
OTHER INSTRUMENTATION PC METER, CREW, DEGRADED THRUST, FU AND OX
INTERFACE PRESSURES, F/0 VALVE POSITIONS, FU
AND OX TANK PRESSURES.
LAUNCH A. NOT APPLICABLE
EO B. ENTER NEXT BEST PTP
RCS DEORBIT
TLC C, NO-GD FOR LOI/DOI/PDI
LO D. ENTER NEXT BEST PTP D. DO DPS TEI.
UNDOCKED £. DOCK
ALL 7 F. CONTINUE. MISSION F. DO DPS TEI IF AVAILABLE.
OTHERS
A. DURING NON-CRITICAL --TERMINATE  BURN
BURN
INHIBIT FURTHER NON-CRITICAL
BURNS
B. DURING CRITICAL BURN --CONTINUE BURN
INHIBIT FURTHER NON-CRITICAL
BURNS
MISSION REV {DATE SECTION GROUP PAGE
- APOLLO 17 FNL | 9/1/72° CSM SPS SPECIFIC 16-8 Tape 39.8
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 16 - CSM SPS - CONTINUED

R} RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
16-27 | RESERVED
[16-28 | AP BETWEEN FUEL AND OX MALF PROC SPS 1C
TANK PRESSURES GREATER
THAN 20 PSI AND UNABLE LAUNCH A. CONTINUE MISSION
TO DECREASE !
E0 B. ENTER NEXT BEST PTP
RGCS DEORBIT
TLC C. NO-GQ FOR LOI
Lo D. ENTER NEXT BEST PTP D. RO DPS TEI.
UNDOCKED E. DOCK ASAP
ALL F.” CONTINUE_MISSION
OTHERS
A, DUR&NG NON-CRITICAL --TERMINATE BURN
BURI
INHIBIT FURTHER NCN-CRITICAL
BURNS
B. DURING CRITICAL BURN ~-CONTINUE BURN
o INHIBIT FURTHER NON-CRITICAL
BURNS
MISSION REV {DATE SECTION GROUP PAGE
APOLLO 17 FNL ] 9/1/72 CSM $PS SPECIFIC 16-9 Tape 65.6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 - CSM SPS ~ CONTINUED

R{ RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
16-29 | LEAK OR COMPLETE LOSS BLOWDOWN AV REMAINING IS A FUNCTION OF
OF HELIUM SUPPLY ULLAGE VOLUME AT TIME OF FAILURE,
PRESSURE OR BOTH
HELIUM VALVES FAIL MALF PROC SPS 7 AND 8
CLOSED
LAUNCH A. CONTINUE MISSION
EO B. NO-GO FOR TLI
CONTINUE MISSION IN EO IF
SUFFICIENT ULLAGE BiOW-
DOWN AV CAPABILITY EXISTS
TLC C. NO-GO FOR LOI
Lo D. NO-GO FOR UNDOCKING D. PLAN DPS TEI
ENTER NEXT BEST PTP IF LM
DPS NOT AVAILABLE FOR TEI
UNDOCKED | E.” DOCK ASAP
ALL F. CONTINUE MISSION
OTHERS -
INHIBIT NON-CRITICAL BURNS
RULE NUMBERS 16-30
THROUGH 16-49 ARE
RESERVED,
MISSION REV JoATE SECTION GROYP PAGE
- APOLLO 17 |FNL | 9/1/72 .1 CSM sps SPECIFIC 16-10 Tape 39.10

TSG 291

NASA— MSG




MISSION RULES

NASA - Manned Spacecraft Center

SECTION 16 - CSM SPS - CONCLUDED

R | ITEM
INSTRUMENTATION REQUIREMENTS
MSN RULE
16-50 MEAS DESCRIPTION PCH ONBOARD TRANSDUCERS CATEGORY REFERENCE
0X TK PRESS SPO0O3P METER/CAMW COMMON 1T OF2MO0/B 16-20,28
0X TK PRESS SPOO33P METER/CBM COMMOR 16-20,28
0X SM/ENG INTERFACE P SP0931P - - HD 16-20,29
FU- TK PRESS SPOO0OGP METER/CBW COMMON 10F 2MO0/B 16-20,28
FU TK PRESS SPOOG6P METER/C&W COMMON 16-20,28
FU SM/ENG INTERFACE P SP0330P - - HD 16-20,28
SPS VLV ACT PRESS-PRI SPQ600P METER COMMON M 0/8 QR PCM 16-21,22
SPS VLV ACT PRESS-SEC SPQGOTP METER COMMON M 0/B OR PCM 16-21,22
SPS FU FEEDLINE TEMP SP0048T METER COMMON HD 16-24
SPS OX FEEDLINE TEMP SP0049T SY$ TEST COMMON HD
ENG CHAMBER PRESS SPO661P METER COMMON M 0/B 16-26
He TK PRESS SPOOOIP METER SEPARATE 10F2M 16-29
l;'U/'OX YLV 1 POS SPO0Z2ZH DISPLAY SEPARATE 10F2H 16-21,26
fU/OX VLV 2 POS SPQ02Z3H DISPLAY SEPARATE TOF2H 16-21,26
FU/OX VLV 3 POS SPQOZ4H DISPLAY " SEPARATE 1T0F2M 16~21,26
FU/0X VLV 4 POS SP0025H DISPLAY SEPARATE TO0F2M 16-21,26
0X TK 1 QTY - TOTAL AUX SP0655Q DISPLAY COMMON HD 16-10,11,13
0X TK 2 QTY 5P0656] DISPLAY COMMON HD 16-10,11,13
FU TK 1 QTY - TOTAL AUX SP0657Q DISPLAY COMMON HD 16-10,11,13
FU TK 2 Q1Y SP0658Q DISPLAY COMMON HD 16-10,11,13
ENG INJ FLANGE TEMP SPO062T - - HD 16-25
MISSION REV | DATE SECTION GROUP PAGE
npoLLO 17 |FuL fos1772 | cs sPS INSTR REQ 16-11 Tape 58.2
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MISSION RULES
SECTION 17 - CSM SM-RCS

R | ITEM

GENERAL

LAUNCH

THE LOSS OF ONE QUAD IS.NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAILURES NOR ANY REASONABLE REALISTIC COMBINA-
TION OF FAILURES WHICH LEAD ONLY TO LOSS OF MULTIPLE QUADS. THERE ARE, THEREFORE, NO SM~RCS FAILURES WHICH ARE

'CONSIDERED CAUSE FOR ABORT.

EARTH ORBIT PHASE

A. LOSS OF ONE QUAD, IN ITSELF, IS NOT NECESSARILY CAUSE FOR EARLY TERMINATION OF THE MISSION, THE GUIDELINE IS
THAT AS LONG AS THE SPACECRAFT ATTITUDE CAM BE CONTROLLED AND THE $PS CAM BE BURNED THE MISSION NEED NOT BE
TERMINATED EARLY. HOMWEVER, LOSS OF ONE QUAD WILL REQUIRE TLI BE INHIBITED AND MAY LEAD TO EARLY MISSION
TERMINATION SINCE THE CAPABILITY TO PERFORM SM OR HYBRID DEORBIT WILL BE AFFECTED.

B. LOSS OF TWO OR MORE QUADS IS CAUSE FOR ENTRY INTO THE NEXT BEST PTP.

1. LOSS OF TWO ADJACENT QUADS WILL DESTROY THE CAPABILITY TO PERFORM ULLAGE MANEUVERS AND WILL REQUIRE
" DELETION OF NON-GRITICAL SPS MANEUYERS. LOSS OF TWQ ADJACENT QUADS PRECLUDES SM OR HYBRID DEORBIT.

2. 10SS OF TWO OPPOSITE QUADS WILL DESTROY THE CAPABILITY TO PERFORM PRECISE THREE-AXIS ATTITUDE CONTROL
AND PRECLUDES SM OR HYBRID DEORBIT.

TRANSLUNAR COAST

LOSS OF ONE QUAD IS NOT CAUSE FOR TLC TERMINATION OR LOI INHIBIT. TD&E WILL CONTINUE AS LONG AS THE SM RCS CAN
PROVIDE THREE-AXIS ATTITUDE CONTROL AND THREE-AXIS TRANSLATION CONTROL.

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 TERMINATING LUNAR

ORBIT OR LUNAR STAY PHASES, AND IS ALSO CAUSE FOR PERFORMING TEI WITH THE- LM DPS QR RETAINING THE LM ASCENT STAGE
THROUGH TEI FOR ATTITUDE CONTROL.

CSM_EVA
THE CSM EVA WILL BE NO-GO OR, IF IN PROGRESS, WILL BE TERMINATED FOR THE FOLLOWING FALLURES:

A. DELETED
B. LOSS OF ANY ONE OF THRUSTERS C2 AND D2, C3, C4, C1 AND D1, D3, D4 IF LM RCS CANNOT BE USED FOR ATTITUDE CONTROL.

RULE NUMBERS 17-6 THROUGH 17-14 ARE RESERVED

MISSTON REV | DATE SECTION GROUP PAGE

APOLLO 17 | FNL | 9/1/72 -{ CSM SM-RCS GENERAL 17-1 Tape 47.1
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 17 - CSM SM-RCS - CONTINUED

R|ITEM

17-15

17-16

17-17

SYSTEMS MANAGEMENT

PROPELLANT GAGING

A. PRIME METHOD: RTCC EQUATION (5 PERCENT)
B. BACKUP METHOD: HELIUM PRESSURE/TEMPERATURE {11 PERCENT) (ONBOARD)

QUAD PROPELLANT SALANCE

PROP ISOLATION VALVES WILL NOT BE USED FOR QUAD PROPELLANT BALANCE. PROPELLANT BALANCE WILL BE ACCOMPLISHED BY
SELECTING TWO-JET +X AND ~X TRANSLATIONS WITH EITHER THE PITCH OR YAW QUAD AND BY CHOGSING SUITABLE JETS FOR
ATTITUDE CONTROL. PROPELLANT DIFFERENCES BETMEEN QUADS WILL BE MAINTAINED WITHIN +50 POUNDS.

SECONDARY PROPELLANTY FUEL PRESSURE VALVE

THE RCS SECONDARY FUEL PRESSURIZATION VALVE WILL BE OPENED WHEN THE FUEL MANIFOLD PRESSURE REACHES 150 PSIA OR
RTCC SHOWS 115 LBS WILL BE EXCEEDED DURING A TRANSLATION MANEUVER.

RULE NUMBERS 17-18 THROUGH 17-19 ARE RESERVED.

MISSTON REV } DATE SECTIDN GROUP PAGE

APOLLO 17 |FNL [ 9/1/72 | csM SM-RCS GENERAL 17-2 Tape 52.8
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MISSION RULES
SECTION 17 - CSM SM-RCS - CONTINUED

NASA - Manned Spacecraft Center

RULE { CONDITION/MALFUNCTION PHASE RULING - CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES
17-20 | SUSTAINED LEAK IN MALF PROC RCS 2
HELIUM TANK i
QUAD WILL REMAIN USABLE UNTIL He MANIFOLD
‘ PRESSURE REACHES 75 PSI.
A. ONE OR MORE QUADS LAUNCH A. CONTINUE MISSION
B. ONE QUAD (ALL OTHER |EO B.1. NO-GO FOR TLI
QUADS NORMAL) -
ALL 2. CONTINUE MISSION
OTHERS R
C. MORE THAN ONE QUAD EO C.1. CONTINUE MISSION _
ENTER PRIOR TO LOSS OF
HYBRID DEQRBIT CAPABILITY
7L 2.(A) NO-GO FOR LOI
{B} CONTINUE MISSION
IF SUFFICIENT
BLOWDOWN CAPABILITY -
EXISTS
DESCENT 3. CONTINUE MISSION
ALL 4, TERMINATE PHASE AND C.4.{A) IN LUNAR ORBIT, DO DPS TEI.
OTHERS -
ENTER NEXT BEST PTP {B) RETAIN LM ASCENT STAGE THROUGH TEI
DEPENDING UPON LM RCS PROPELLANT
REMAINING.
17-21 | SUSTAINED LEAK BELOW MALF PROC RCS 1¢
He ISOLATION VALVE
(COULD BE HELIUM OR QUAD WILL REMAIN USABLE UNTIL He MANIFOLD
FUEL OR OXIDIZER) PRESSURE REACHES 75 PSI.
A. ONE OR MORE QUADS LAUNCH A, CONTINUE MISSION
B. ONE QUAD (ALL OTHER | EO B.T1. NO-GO FOR TLI
QUADS NORMAL) i —
TLE 2.(A) CONTINUE MISSION
Lo 3. NO-GO FOR DOI OR UNDOCKING | B.3, RETAIN LM ASCENT STAGE FOR TEI DEPENDING
ON LM APS/RCS PROPELLANT REMAINING.
UNDOCKED 4. DOCK ASAP
DESCENT 5. CONTINUE MISSION
LUNAR 6. CONTINUE MISSION
STAY -
CSM EVA 7. CONTINUE MISSION 8.7. CONSIDERATION WILL BE GIVEN TO
T - CONTINUING THE MISSION BASED ON AMOUNT
OF CONTAMINANTS
C. MORE THAN ONE QUAD DESCENT C.1. CONTINUE MISSION
ALL 2. TERMINATE PHASE AND C.2. IN LUNAR ORBIT DO DPS TEI.
OTHER -
ENTER NEXT BEST PTP
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 | FNL }9/1/72 CSM SM-RCS SPECIFIC 17-3 Tape 47.2
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 17 - CSH SM-RCS - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
17-22 | PACKAGE TEMP LESS THAN LAUNCH NOT APPLICABLE MALF PROC RCS 1A
55° F AND UNABLE TO
INCREASE
A. ONE QUAD (ALL OTHER ALL A. CONTIWUE MISSION
QUADS HORMAL)
B. MORE THAM ONE QUAD TLC B.1. CONTIMUE MISSION
. NO-GO LOI
DESCENT 2. CONTINUE MISSION
ALL 3. TERMINATE PHASE AND B.3.(A) IN LUNAR ORBIT DO DPS TEI.
OTHER
ENTER NEXT BEST PTP (B} RETAIN LM ASCENT STAGE FOR TEI
DEPENDING UPON LM APS/RCS PROPELLANT,
17-23 | LOSS OF INDIVIDUAL LAUNCH NOT APPLICABLE CONTROL SYSTEM MALFUNCTION WILL CAUSE LOSS
THRUSTERS QR THRUSTER OF AUTD COILS OF THRUSTER ALTHOUGH DIRECT
COMBINATIONS AS A COILS ARE STILL AVAILABLE.
RESULT OF CLOGGING,
FREEZING, BURNOUT, OR
CONTROL SYSTEM
MALFUNCTION
A. LOSS OF ANY ROLL ALL A. CONTINUE MISSION
THRUSTER
B. LOSS OF FOLLOWING EQ B.1. CONTINUE ALTERNATE
THRUSTER COMBINA- EQ MISSION IF BOTH SPS
TIONS: AMD SM RCS DEQRBIT
CAPABILITY AND ALL AXIS
TWO PITCH OR THO YAW ATTITUDE CONTROL AVAILABLE
ONE PITCH AND ONE YAW 2. NO-GO_FOR LOI
PITCH AND TWO ROLL TLC PLAN TEI FOR NEXT
I SAME DIRECTION QPPORTUNITY
ONE YAW AND TWO ROLL | TLC/ . 3. DOCK ASAP
IN SAME DIRECTION UNDOCKED
THREE ROLL IN SAME DESCENT 4, CONTINUE MISSION B.4. RETAIN LM ASCENT STAGE FOR TEI IF LOSS
DIRECTION OF ALL THRUSTERS IN OME DIRECTION IN
SAME AXIS,
LUNAR 5. ENTER NEXT_BEST PTP
STAY
C. LOSS OF +X THRUSTERS ] EO €.1. ENTER NEXT BEST PTP €. REF SPS RULE 16-27, LACK OF ULLAGE
ON ADJACENT QUADS CAPABILITY
ALL 2. INHIBIT NON-CRITICAL
SPS_BURNS .
D. LOSS OF ANY ONE OF CSM EVA D. NO-GO/TERMINATE D. USE LM RCS FOR ATTITUDE CONTROL IF
C2 AND D2, C3, (4, " AVAILABLE.
C1 AND DI, D3, D4
RULE 17-24 THROUGH
17-49 ARE RESERVED.
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72. CSM SM-RCS SPECIFIC 17-4 Tape 44.6
TSG 291 NASA — MBC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 17 - CSM SM-RCS - CONCLUDED

R1ITEM

INSTRUMENTATION REQUIREMENTS

MSN RULE
17-50 MEAS DESCRIPTION PCH ONBOARD TRANSDUCERS CATEGORY REFERENCE
SM He TK A PRESS SR5001P METER COMMON M 17-20,21
QTY SM-RCS PROP SYS A SR5025Q METER COMMON 0/B OR PCM 17-20,21
SM He TK B PRESS SR5002P METER COMMON 17-20,21
QTY SM-RCS PROP SYS B SR50260Q METER COMMON THM 17-20,21
' 0/8 OR PCM
SM He TK € PRESS SR5003P METER COMMON 17-20,21
QTY SM-RCS PROP SYS C SR5027Q METER COMMON TM 17-20,21
: 0/8 OR PCH .
SM He TK D PRESS SRE004P METER COMMON 17-20,21
QTY SM-RCS PROP SYS D SR5028Q METER COMMON T M 17-20,21
, 0/8 OR PCM
SM ENG PKG A TEMP SRBE065T METER/C&MW COMMON HD 17-22
SM ENG PKG B TEMP SRE066T METER/C&W COMMON HD 17-22
SM ENG PKG C TEMP SREO67T METER/C&W -~ COMMON HD 17-22
SM ENG PKG D TEMP SREO068T METER/C&W COMMON HD 17-22
SM He TK A TEMP SR8013T “METER COMMON HD 17-20,21
SM He TK B TEMP SR5014T METER © COMMON HD 17-20,21
SM He TK C TEMP ~ SREQ15T METER COMMON HD 17-20,21
SM He TK D TEMP SR6016T METER COMMON HD 17-20,2]
M He MAN A PRESS SR6729P -—- - HD 17-20,21
SM He MAN B PRESS SRE776P -—- - HD 17-20,21
SM He MAM C PRESS SREB17P - HD 17-20.21
SM He MAN D PRESS SR5830P -—- - HD 17-20,21
SM FU MAN A PRESS SRE7379 METER/CE&W CaMMon HO 17-12,21
SM FU MAN B PRESS SRE784P METER/CaW COMMON HD 17-12.21
SM FU MAN C PRESS . SR5822p METER/C&W COMMON HD 17-12,21
SM FU MAN D PRESS SR5823P METER/C&W COMMON HD 17-12,21
SH 0% MAN A PRESS SR5733P - -- HD 17-21
SM 0X MAN B PRESS SR5780P - - HD 17-21
SM OX MAN C PRESS SR5820P -—- ey HD 17-21
SM 0X MAN D PRESS SRE821P -—- -— HD 17-21

MISSION REV DATE SECTION GROUP PAGE

APOLLO 17 FNL $£9/1/72 "] csM SM-RCS INSTR REQ 17-5 Tape 58.3
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 18 - CSM CM-RCS

R | 1TEM
GENERAL
18-1 | LAuncH
A. A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN ONE CH RCS RING IS NOT
CAUSE FOR ABORT SINCE THE REMAINING RING IS CAPABLE OF ABORT OR ENTRY ATTITUDE CONTROL. THIS FAILURE WILL
REQUIRE ENTRY INTO NEXT REST PTP SINCE SYSTEMS ARE NO LONGER REDUNDANT.
B. A SUSTAINED LEAK IN OR THE LOSS OF HELIUM MANIFOLD PRESSURE IN BOTH CM RCS RINGS PRIOR TO TOWER JETTISON IS
JUSTIFICATION FOR A MODE I ABORT. THE HELIUM SUPPLY PRESSURE IS NOT REQUIRED FOR MODE I IF THE SYSTEM CAN BE
PRESSURIZED TO NOMINAL PRESSURES, WHICH WOULD PROVIDE SUFFICIENT BLOWDOMN IN EACH RING. AFTER TOMER 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 SH RCS SPINUP PRIOR TO CM/SM SEP. THIS METHOD OF ENTRY IS CONSIDERED
OPERATIONALLY PREFERABLE TO PERFORMING AN ABORT AND PRESENTS LESS POTENTIAL HAZARD TO CREW RECOVERY. FURTHERMORE,
CM RCS CONTROL IS REQUIRED FOR ABORTS IN THE MODE II AND MODE IIT REGIONS, AND TO ABORT THE LAUNCH IN THESE
REGIONS FOR LOSS OF CM RCS CAPABILITY WOULD PUT THE SPACECRAFT AND CREW INTO AN UNSAFE ENVIRONMENT.
18-2 | LUNAR ORBIT, LUNAR STAY PHASES
A. LUNAR ORBIT ACTIVITIES WILL BE TERMINATED FOR LOSS OR IMPENDING LOSS OF ONE CM RCS SYSTEM.
'B. THESE PHASES 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 CM RCS FAILURES THAT ARE CAUSE FOR TERMINATING THE DESCENT PHASE.
18-4 | ALL OTHER PHASES
A SUSTAINED LEAK IN OR LOSS OF HELIUM MANIFOLD PRESSURE (COULD BE EITHER FUEL OR
OXIDIZER) IN ONE CM RCS RING DELETES THE REDUNDANCY OF THE ENTRY ATTITUDE COMTROL SYSTEM AND REDUCES THE AV
AVAILABLE FOR HYBRID DEORBIT. LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN BOTH CM RCS RINGS
DELETES ALL ENTRY ATTITUDE CONTROL CAPABILITY REQUIRING CONTINGENCY SM RCS SPINUP PRIOR TO CM/SM SEP. THE LOSS
OF ONE OR BOTH CM RCS RINGS IS CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO THE NEXT BEST PTP.
B. DELETED
C. DELETED
misston | rev | oate SECTION GROUP PAGE
apoLlo 17 | e | 9/1/72 ) csM cm-Res GENERAL 18-1 Tape 43A.3
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 18 - CSM SM-RCS - CONTINUED

R | ITEM
18-5 ALL PHASES

SUSTAINED DECREASE IN (OR LOSS OF) HELIUM TANK PRESSURES IN EITHER RING REQUIRES THAT THE CM RCS BE PRESSURIZED

ASAP. 1250 PSI HELIUM TANK PRESSURE IS REQUIRED TO PROVIDE A FULLY PRESSURIZED SYSTEM.

RULE NUMBERS 18-6 THROUGH 18-9 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 {FNL | 9/1/72 ~ ] CSM CM-RCS GENERAL 18-2 Tape 2.9
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 18 - CSM CM-RCS - CONTINUED

ITEM

18-10

18-1

THRUSTER TEMP_CONTROL

SYSTEMS MANAGEMENT

CM RCS THRUSTERS MAY BE HEATED PRIOR TO ENTRY FOR 20 MINUTES OR UNTIL THE LOWEST INDICATED TEMPERATURE 1S 28° F,
WHICHEVER COMES FIRST.  IF THRUSTER(S) HEATER FUNCTION FAILS, CM RCS IS STILL CONSIDERED OPERATIONAL PENDING

MALF PROC RCS 5.

HELIUM INTERCONNECT

- RESULTS OF CM RCS CHECKOUT PRIOR TO ENTRY.

AS A'LAST RESORT, IF THE HELIUM IN OME RING IS DEPLETED DUE TO A LEAK AND THE PROPELLANT 1S DEPLETED IN THE OTHER
RING, THE SYSTEMS MAY BE INTERCONNECTED If THE REMAINING PROPELLANT IS REQUIRED FOR CONTROL. ONCE INTERCONNECTED,

THE RINGS CANNOT BE ISOLATED.

MALF PROC RCS 4.

RULE NUMBERS 18-12 THROUGH 18-19 ARE RESERVED.

MISSION

DATE

SECTION

GROUP

PAGE

APOLLO 17

971772

CSM CM-RCS

MANAGEMENT
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 18 - CSM SM-RCS ~ CONTINUED

R 1 RULE CONDITLON/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES
18-20] SUSTAINED LEAK IN OR
COMPLETE LOSS OF
HELIUM SUPPLY PRESSURE
ONE OR BOTH RINGS ALL CONTINUE MISSION IN SUFFICIENT
BLOWDOWN IS AVAILABLE IN EACH
RING FOR ENTRY
18-21| SUSTAINED LEAK IN OR
COMPLETE L0SS OF
HELTIUM MANITFOLD
PRESSURE (COULD BE
EITHER FUEL OR
OXIDIZER)
A. ONE RING LAUNCH A.1. CONTINUE MISSION AND
ENTER NEXT BEST PTP
DESCENT 2. CONTINUE MISSION
£ EVA 3. CONTINUE MISSION A.3. CONSIDERATION WILL BE GIVEN TO
CONTINUING BASED ON AMOUNT OF
CONTAMINANTS .
ALL 4, TERMINATE PHASE AND
OTHERS
ENTER NEXT BEST PTP
8. BOTH RINGS LAUNCH B.1. CONTINUE MISSION AND
ENTER NEXT BEST PTP
UNLESS PRIOR TO TOHER
JETTISON. IF PRIOR TO
TOWER JETTISON, ABORT.
DESCENT 2. CONTINUE MISSION
EVA 3. CONTINUE MISSION B.3. CONSIDERATION WILL BE GIVEN TO
' CONTINUING BASED ON AMOUNT
OF CONTAMINANTS.
g%hER 4, TERMINATE PHASE AND B.4. CM SPIN-UP REQUIRED PRIOR TO ENTRY.
ENTER NEXT BEST BTP
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 | CSM CM-RCS SPECIFIC 18-4 Tape 47.4
TSG 291 NABA —— MSC




MISSION RULES

" SECTION 18 ~ CSM CM<RCS ~ CONTINUED

NASA - Manned Spacecraft Center

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
18-22] CM RCS IS ARMED FOR ALL CONTINUE MISSION
ANY REASON
RULE NUMBERS 18-23
THROUGH 18-49 ARE
RESERVED,
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 971772 CSM CM~RCS SPECIFIC 18-5 Tape 43A.4
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 18 - CSM CM-RCS - CONCLUDED

1TEM
INSTRUMENTATION REQUIREMENTS
MSN RULE
18-50 MEAS DESCRIPTION. PeM ONBOARD TRANSDUCERS CATEGORY REFERENCE
M He TK A PRESS CRO00TP METER COMMON M 0/B OR PCM 18-20
CM He TK B PRESS CROOO2P METER COMMON M 0/B OR PCH 18-20
CM TK A TEMP CROOO3P METER COMMON HD 18-20
CM TK B TEMP CRO004P METER COMMON HD 18-20
(M He MNFLD A PRESS CROO35P cw SEPARATE 10F 2 18-21
METER M
CM He MNFLD B PRESS CROO36P Chi SEPARATE 10F 2
METER M 18-21,
MISSION Rev | DpATE SECTION GROUP PAGE
- ApoLLO 17 [LRNL| o/1/72 | csM cM-ReS INSTR REQ 18-6 Tape 40,11
NASA — MSC
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NASA - Manned Spacecraft Center

"MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEM

20-1

A,

B.

C.

D,

E.

GENERAL

BASELINE REQUIREMENTS (ALL PHASES EXCEPT LAUNCH)

1. TWO-WAY VOICE COMM BETWEEN SPACECRAFT

2, TWO-WAY VOICE COMM BETWEEN CSM OR LM AND MSFN DURING ALL DOCKED ACTIVITIES AND BETWEEN CSM, LM/LCRU AND
MSFN DURING UNDOCKED ACTIVITIES

LAUNCH

THERE ARE NO COMMUNICATIONS FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TERMINATED,

LUNAR STAY ADDITIONAL REQUIREMENTS

1. FOR TWO-MAN EVA: VOICE COMM BETWEEN MSFN AND ONE EVA CREWMAN
2. FOR ONE-MAN EVA: VOICE COMM BETWEEN MSFN AND LM/LCRU AND EVA CREWMAN

NOTE
MSFN-TO-EVA-ONLY VOICE IS ACCEPTABLE IF TV IS
AVAILABLE TO MONITOR CREW.

THE LM WILL BE RETAINED FOR TEC COMM IN EVENT OF LOSS OF ALL COMM BETWEEN THE CSM AND THE GROUND.

FAILURE OF VOICE OR TM TO THE MSFN, OR FAILURE OF TWO-WAY VOICE COMMUNICATIONS TO THE CMP, OR BOTH, WILL NOT
PRECLUDE. THE NOMINAL CMP EVA.

VHF EVA COMMUNICATIONS PRIORITIES ARE:

A,

B.

TWO-MAN EVA

1. PRIME: EVA-] AR/EVA—Z AR (RELAY MODE ALLOWS DUPLEX VOICE BETWEEN EVA'S PLUS THE TRANSMISSION OF VOICE AND
DATA FROM BOTH EVA'S TO LM/LCRU PLUS THE RECEPTION OF VOICE VIA LM/LCRU BY BOTH EVA'S

2. BACKUP: EVA-1 AR/EVA-2B OR EVA-TA/EVA-2B OR EVA-1B/EVA-2A (EITHER MODE COMBINATION ALLOWS DUPLEX VOICE
BETWEEN EVA'S PLUS THE TRANSMISSION OF VOICE FROM BOTH THE EVA'S TO THE LM/LCRU PLUS THE TRANSMISSION OF
DATA FROM ONE EVA TO THE LM/LCRU AND THE RECEIVING OF LM/LCRU VOICE BY ONE EVA)

ONE-MAN EVA

1. PRIME: EVA-1A OR EVA-2A (ALLOWS DUPLEX VOICE BETWEEN EVA AND THE LM/LCRU PLUS THE TRANSMISSION OF DATA
FROM EVA TO LM/LCRU)

2. BACKUP: = EVA-1B OR EVA-2B (ALLOWS DUPLEX VOICE BETWEEN EVA AND LM)

NOTE
NO VOICE CAPABILITY VIA LCRU IN THIS MODE.

RULES 20-3 THROUGH 20-6 ARE RESERVED.

MISSION | REV ] DATE SECTION GROUP PAGE
APOLLO 17 FNL §/1/72 ) COMM AND INST FUNCTIONAL
COMM-GENERAL 20-1 Tape 24.1
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R | ITEM
MANAGEMENT
20-7 | VOICE CONFIGURATION
A.  LM/CSM/MSFN
1. VHF DUPLEX B AND USB WILL BE TRANSMITTED/RECEIVED SIMULTANEOUSLY FOR LAUNCH THROUGH CY1, REV 1. VHF SIMPLEX
A AND USB WILL BE TRANSMITTED/RECEIVED SIMULTANEOUSLY FOR EARTH ORBIT AFTER CY1, REV 1 LOS.
2. VHF A SIMPLEX 296.8 MHZ IS PRIME YOICE 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, LM, OR LCRU.
5. USB/VHF RELAY IS VOICE COMM BACKUP TO USB BETWEEN MSFN AND MALFUNCTIONED S/C.
. B. NORMAL VOICE COMM WILL USE SIMULTANEQUS MSFM UPLINK 70 BOTH VEHICLES. HOWEVER, IF REQUIREMENT SHOULD EXIST,
 SIMULTANEQUS INDEPENDENT MSFN/CSM, MSFN/LM, AND MSFN/LCRU COMM MODES WILL BE INITIATED.
7. THE PRIME CSM/LM COMMUNICATIONS MODE DURING THE LUNAR ORBIT PHASE IS WHF. 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/LCRU MODE IS MSFN RELAY.
8. THE CSM AND LM WILL TRANSMIT SIMULTANEOUSLY GN 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 TEI AND TEC.
B. LM/EVA/MSFN
LM/LCRU TWO-WAY RELAY WITH TWO-MAN EVA 1S THE PRIME MODE PLANNED FOR EVA OPERATION.
20-8 | CSM _VHF/USB MANAGEMEWT
A. FOR CREW REST PERIODS, CSM S-BAND ANTENNAS WILL BE SELECTED BY GROUND COMMANDS.
B. NORMAL COMTROL OF THE S-BAND MODES WILL BE BY GROUMD COMMAMD, CSM COMMUNICATIONS SWITCH POSITION WILL REFLECT
OUT-OF-SITE CONTACT CONFIGURATION.
MISSION REV | DATE SECTION GROUP PAGE
APCLLO 17 |FNL 9717721 1 COMM AND INST FUNCTIONAL
COMM-MGT 20-2 . Tape 24.2
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R|ITEM
20-9 LM STEERABLE ANTENNA MANAGEMENT
A. LM UPLINK MODES 2 AND 3 AND ALL PRM UPLINKS WILL BE AVOIDED IF POSSIBLE WHEN THE STEERABLE ANTENNA IS OPERATING
IN THE AUTO TRACK MODE.
B. THE STEERABLE ANTEMNA TEMP SHOULD BE MAINTAINED BETWEEN -65° F AND 150° F. THE STEERABLE ANTENNA MAY BE OPERATED
TO 195° F DURING CRITICAL MISSION PHASES.
20-10 GCTA MANAGEMENT
A. 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. HOWEVER, IF OBJECTIONABLE FLARE OCCURS, THE GROUND WILL REQUEST THE CAMERA TO BE MOVED
OR WILL MOVE THE CAMERA VIA GROUND COMMANDS. .
. B. THE GROUND WILL MONITOR THE TV PICTURE AND RECOMMEND CAMERA MOVEMENT {OR MOVE THE CAMERA VIA COMMANDS) TO PREVENT
IRREVERSIBLE YIDICON TUBE BURNS FROM REFLECTIVE OBJECTS.
C. BETWEEN EVA'S THE TV CAMERA WILL BE LOCATED IN THE SUN AND OFF TO MAINTAIN THERMAL BALANCE.
D. RESERVED
E. WHEN A BRIGHT OBJEGCT, WITH A CONTRASTING DARK BACKGROUND IS IN THE FIELD QOF VIEW, THE GROUND WILL RECOMMEND OR
COMMAND AN ALC SWITCH SETTIMG 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.
F. THE GROUND WILL NEVER INITIATE GCTA COMMANDS THAT WOULD CAUSE MORE THAN TWO DRIVE MOTORS TO OPERATE
SIMUL.TANEOUSLY.
G. THE GCTA WILL BE POSITIONED VIA GROUND COMMAND AS NECESSARY TO PROVIDE THERMAL MANAGEMENT.
H. THE TV CAMERA AND THE TV CONTROL UNIT WILL BE DUSTED AT EACH STOP.
20-11 LCRU MANAGEMENT
A. THE THERMAL BLANKETS ON THE LCRU WILL BE POSITIONED AS REQUIRED TO MAINTAIN THERMAL MANAGEMENT.
B. NOMINAL MODE OF OPERATION FOR MOVING IS PM1/WBT.
NOMINAL MODE OF OPERATION FOR FIXED BASE IS FM/TV.
BACKUP MODE OF OPERATION FOR MOVING 1S PMI/NB.
THE CONTINGENCY MODE FOR MOVING IS PMZ2/NB.
THE TV REMOTE MODE WILL BE UTILIZED TO OBTAIN THE CLEAREST TV PICTURE {THIS MODE ALLOWS THE GROUND TO COMMAND
OFF THE VOICE DOWNLINK AND WILL BE USED FOR LM ASCENT TV COVERAGE).
C. THE THERMAL BLANKETS ON THE LCRU SHOULD BE OPENED 100 PERCENT FQR EITHER HANDCARRY MODE, THE CREW SHOULD RETAIN
THE THERMAL BLANKET FOR POSSIBLE FUTURE USE.
D. THE LCRU BATTERY WILL BE CHANGED WHEN THE VOLTAGE IS 27.5 V IF STOPPED OR, IF MOVING, AT THE NEXT STOP.
E. THE LCRU WILL BE DUSTED AT EACH STQP.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 COMMAND INST FUNCTIONAL
COMM-MGT 20-3 Tape 52.10
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NASA - Manned Spacecraft Center .

MiSSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R 1 ITEM

20-12

SDS MANAGEMENT

A. THE CSM PCM WILL BE OPERATED IN HBR DURING ALL SCIENTIFIC OPERATIONS, EXCEPT FOR PORTIONS OF LUNAR SOUNDER

OPERATIONS.

B. THE CONTROL OF THE DSE WILL BE VIA GROUND COMMAND WHENEVER POSSIBLE.

HOWEVER, THE CREW MAY BE REQUESTED TO

OPERATE THE DSE AT CERTAIN TIMES DURING AWAKE PERIODS TO ASSIST IN OBTAINING THE MAXIMUM AMOUNT OF SCIENTIFIC

DATA.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 fFNL | 9/1/72 COMM AND INST FUNCTIONAL
COMM-MGT 20-4 Tape 52.11
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MISSION RULES

NASA - Manned Spacecraft Center

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC
20-13| LOSS OF TWO-WAY VHF DOCKED CONTINUE MISSION REF LM MAL PROC COMM 3 - LOSS OF VHF VOICE
YOICE COMM BETWEEN CSM - T COMM WITH CSM
AND LM NO-60 FOR SEP MNVR
REF CSM MAL PROCEDURE COMM 5 - LOSS OF VHF
UNDOCKED | DOCK ASAP COMM WITH LM
NO-GO FOR CSM CIRG AND DOI, NOTE: MSFN RELAY MAY BE UTILIZED,
PRE-PDI CONTINUE MISSION
POWERED CONTINUE MISSION
DESCENT - .
LUNAR CONTINUE MISSION
STAY -
20-14} LOSS OF TWO-WAY YOICE REF CSM MAL PROGEDURES 7 AND 8 - LOSS OF
COMM WITH MSFN CSM VOICE COMM
A. CSM ONLY LAUNCH A.1. CONTINUE MISSION
EARTH 2, ENTER NEXT BLOCK DATA
ORBIT PoINT
TLC 3. CONTINUE MISSION A.3 ENTER LM EARLY TO USE LM S-BAND FOR VOICE
COMM WITH MSFN. LM COMM WILL BE USED FOR
VOICE, AND CSM TM USED FOR SIM BAY
SCTENCE OPERATIONS.
1) 4, CONTEINUE MISSION
NO-GO FOR SEP MANEUVER
UNDOCKED/ 5, CONTINUE MISSION
POWERED -
DESCENT
LUNAR 6. CONTINUE MISSION A.6 UTILIZE VHF OF VHF RELAY FROM LM. IF
STAY - UNABLE, TERMINATE LUNAR STAY AND PERFORM
A DOCKED TEX.
NOTE: RETAIN LM FOR COMM DURING TEC.
B. LM ONLY DOCKED B.1. CONTINUE MISSION REF LM MAL PROC COMM 4 - LOSS OF S-BAND
VOICE COMM
NO-GO FOR SEP MANEUVER
UNDOCKED 2. RETURN TO VICINITY OF CSM
PRE-PDI
NO-GO FOR PDI
POWERED 3. PDI TO TOUCHDOWN -
DESCENT CONTINUE MISSION
LUN\#}R 4. LM LIFTOFF NEXT ASCENT B.4 COMM VIA LCRU IS ACCEPTABLE.
STA OPPORTONITY
MISSION REV {DATE SECTION GROUP PAGE
APOLLO 17 |FNL | 9/1/72 | coMM AND INST FUNCTIONAL
COMM-SPECIFIC 20-5 Tape 24.5
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R{ RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
20-15] LOSS OF TWO CSM AUDIO EPO CONTINUE MISSION
CENTERS

NO-GO FOR TiI
TLC CONTINUE MISSION
DOCKED CONTINUE MISSION
NO-GO FOR DOT OR UNDOCKING
| UNDOCKED NO-GO FOR CIRC
PRE-PDI/ CONTINUE MISSION
DESCENT/
LUNAR
STAY

POST DOCK| RETAIN ASCENT STAG.

— e e I

20-16] FAILURE OF LM VHF LUNAR CONTINUE MISSION
RELAY. NO TWO-WAY STAY
VOICE WITH EITHER PROCEED WITH EVA AND ACTIVATE
CREWMAN. : THE LCRU ASAP
20-17] LOSS dF VOICE FROM DUAL CONTINUE MISSION
EVA-2 TO EVA-1 EVA ' '
' EVA-2 GO TO POSITION "8" EVA-1 (CDR) HAS EVC-1, EVA-2 (LMP) HAS
EVC-2. IF ON LCRU:
1. EVA 2 CANNOT COMMUNICATE WITH MSFN.
2, NO TM FROM EVA-2.
3. EVA 2 MUST PROCEDURALLY TIME-SHARE ALL
VOICE TRANSMISSIONS WITH MSFN.
4, MODES WILL BE SWITCHED EVERY 45 MIN TO
MONITOR PLSS DATA ON BOTH CREWMEN.
20-18] LOSS OF VOIGE FROM DUAL CONTINUE MISSION
EVA-1 TO EVA-2 EVA
. ' A. EVA-2 GO TO POSITION "A"
B. EVA-1 GO TO POSITION *8" IF ON LCRU:
B.1. EVA-1 CANNOT COMMUNICATE WITH MSFN AND
NO TM.

2. EVA-1 MUST PROCEDURALLY TIME-SHARE ALL
VOICE TRANSMISSIONS WITH MSFN.

3. MODES WILL BE SWITCHED EVERY 45
MINUTES TO MONITOR PLSS DATA OF BOTH
CREWMEN.

MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 | FNL | S/1/72.] COMM AND INST FUNCTIONAL
COMM-SPECIFIC 20-6 Tape 24.6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R | RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

20-19

20-20

20-21

L0SS OF DUPLEX VOICE
BETWEEN EVA-1 AND EVA-2

LOSS OF TWO-WAY VOICE
BETWEEN MSFN AND EVA

A, LCRU

LOSS OF TWO-WAY VOICE
BETWEEN MSFN AND EVA

A. LCRU

DUAL
EVA

DUAL
EVA

ALT
EVA

{ONE-MAN}

CON
A.

B.

c.

Vol
RES|
A.

B.

TINUE EVA

BOTH CREWMEN WILL G0 TO
POSITION"A"

IF STILL NO COMM, SELECT
POSITION "B"

IF STILL NO COMM, CONTINUE
EVA IF ONE CREWMAN CAN
RECEIVE MSFN VOICE. IF NOT
ABLE TO RECEIVE MSFN VOICE,
RETURN TO VHF RANGE OF LM.

CE UPLINK WITH TV AVAILABLE

FOR MSFN MONITORING OF CREW

PONSES IS ACCEPTABLE
CONTINUE EVA

1. EVA-2 GO TQ POSITION
"A" EVA-1 GO TO POSITION

0

2. IF SUCCESSFUL, CONTINUE
EVA. _

3. IF UNSUCCESSFUL, RETURN
T0 VHF RANGE OF LM.

CONTINUE EVA

1. IF LCRU AVAILABLE,
ACTIVATE ASAP AND
CONTINUE EVA.

2. IF LCRU NOT AVAILABLE,
EVA 2 RETURN TO LM AND
RECONFIGURE COMM. THEN
CONTINUE EVA WITHIN VHF
RANGE OF LM.

VOICE UPLINK WITH TV AVAIL-
ABLE FOR MSFN MONITORING OF
CREW RESPONSES IS ACCEPTABLE

A1, ATTEMPT TO RECONFIGURE
EVCS.

2. IF SUCCESSFUL, CONTINUE
EVA. -

3. IF NOT SUCCESSFUL, RE-
TURN TO VHF RANGE OF LM
AND CONTINUE EVA.

B.1. IF LCRU AVAILABLE,
ACTIVATE ASAP AND CON-
TINUE EVA

2. IF LCRU NOT AVAILABLE,
RETURN TO LM AND RECON-
FIGURE COMM. THEN
CONTINUE EVA WITHIN VHF
RANGE OF LM

A.1. SIMPLEX CONFIGURATION WILL REQUIRE PTT
OPERATION VICE VOX.

2. DATA WILL ONLY BE TRANSMITTED WHEN THE
TRANSMETTER IS KEYED.

B.  EVCS MODE-B WILL NOT COMMUNICATE WITH
L

P

A.1. EVCS MODE-B WILL NOT COMMUNICATE WITH
’ LCRU.

MISSION

REV

DATE

SECTION GROUP

APGLLO 17

FNL

8/1/72 COMM AND INST FUNCTIONAL
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R| RULE| CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
20-22] L0SS OF LCRU EVA CONTINUE_EVA
RETURN TO WITHIN VHF RANGE OF
LM
20-23| LOSS OF LCRU HGA EVA CONTINUE_EVA BY SWITCHING ANTENNA CONNECTIONS ON LCRU,
- TV AVAILABLE TO 210 FT SITE.
USE LGA
20-24| LOSS OF LCRU L8A EVA CONTINUE EVA HGA CANNOT BE USED FOR MOVING COMM.
IF LOST DURING MOVING MODE,
CONTINUE TO NEXT STOP AND
REGAIN COMM VIA HGA.
20-25| LOSS OF LCRU BATTERY EVA CONTINUE EVA ]
A. PRIOR TO TRAVERSE-INSTALL A. THE LAST EVA TRAVERSE WILL BE PLANNED
BATTERY ASSIGNED TO NEXT BASED OM LRV POWER AVAILABLE.
EVA.
B. DURING TRAVERSE-SHITCH TO B. LCRU BATTERY FROM PREVIOUS EVA WILL BE
LRV POWER UNTIL NEXT STOP, CARRIED ON THE LRV.
THEN INSTALL BATTERY FROM
PREVIOUS EVA.
20-26 | L0SS OF LCRU MOVING EVA CONTINUE EVA MOVING MODES:
COMY MOBE
YMEN NEXT STOP IS REACHED, PRL - PHI/AB
SWITCH ANTENNA CONNECTIONS
AND USE FM/TV OR TV REMOTE B/U - PMI/NB
MODE .
CONT - PM2/NB
20-27| LOSS OF PM1 TRANSMITTER | EVA CONTINUE EVA
OR RECEIVER R
A, MOVING COMM-SWITCH LGA TO
HGA CONMECTION PORT.
8. STOPPED COMM-
1. 210 FT SITE AVAILABLE, - | B.1. TV AVAILABLE TO 210 FT SITE ON LGA
RETAIN SWITCHED CON-
FIGURATION
2. 210 FT SITE NOT B.2. TV AVAILABLE VIA HGA
AVAILABLE, RETURN TQ
NORMAL CONFIGURATION,
20-28 | LOSS OF TRANSMITTER 2 | EVA CONTINUE_EVA TV AND COMMAND CAPABILITY IS LOST.
SWITCH TO PM1 TRANSMITTER TO
REGATN VOICE AND TM
mission | Rev |oate SECTION GROUP PAGE
aeoLLo 17§ | 91772 ] come anp msT | FUNCTIONAL
COMM-SPECIFIC | 20-8 Tape 25,1

T8¢ 291

NASA —MBC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
20-29] LOSS OF RECEIVER 2 EVA CONTINUE EVA
L0SS OF COMMAND AND UP VOICE
A. DURING GEOLOGICAL STOP, A. CREW CAN MANUALLY POSITION CAMERA.
REMAIN IN FM/TV OR TV REMOTE
B. DURING WALKING PART OF THE B. TV AND COMMAND CAPABILITY IS LOST
STOP, SELECT PMI1/WB
20-30] LOSS OF LCRU VHF EVA CONTINUE EVA
RECEIVER E
CUTILIZE TV VISUAL RESPONSES OF
CREW AS CUE TO RECEIPT OF MCC
UPLINKS.
20-31 LOSS OF LCRU VHF EVA CONTINUE EVA
TRANSMISSION
RETURN TO VHF RANGE OF LM
20-32| LOSS OF LCRU TV {GCTA) EVA CONTINUE EVA
‘ A. BYPASS TCU BY RECABLING. A, CREW CAN MANUALLY CONTROL CAMERA
L0SS OF COMMAND CONTROL WILL
RESULT
B. IF STILL NO TV, SELECT
PM1/WB AND CONTINUE WITHOUT
TV.
20~33| LOSS OF COMMAND TO EVA CONTINUE EVA
LCRU TV (GCTA)
CREW MANUALLY CONTROL TV.
20-34] LOSS OF LCRU/GCTA TM LUNAR CONTINUE MISSION ONBOARD CREW READOUTS WILL BE REQUIRED.
STAY
20-35| LCRU TEMP MORE THAN LUNAR CONTINUE MISSION DUTY CYCLE: 5 MIN ON AND 10 MIN OFF
120 DEG F STAY
BEGIN DUTY CYCLE OPERATIONS
20-36| GCTA TEMP MORE THAN LUNAR CONTINUE MISSION MANUAL OR BY GROUND COMMAND
122 DEG F STAY
REPOSITION CAMERA
RULE NUMBERS 20-37
THROUGH 20-40 ARE
RESERVED.
MISSION REV {DATE SECTION GROUP PAGE
APOLLO 17 | FNL 8/1/72 COMM AND INST FUNCTIONAL
COMM-SPECIFIC 20-9 Tape 25.2
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R | ITEM

CSM - GENERAL

20-41| A. BASELINE REQUIREMENT (ALL PHASES EXCEPT LAUNCH)

CRITICAL INSTRUMENTATION - CRITICAL INSTRUMENTATION IS THAT INSTRUMENTATION REQUIRED TO VERIFY MISSION GO/NO-GO
CRITERIA. '

B. LAUNCH

THERE ARE NO CSM INSTRUMENTATION FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TERMINATED.

C. POWERED DESCENT ADDITIONAL REQUIREMENTS

THERE ARE NO CSM INSTRUMENTATION SYSTEMS FAILURES FOR WHICH LM POWERED DESCENT WILL BE TERMINATED,

20-42] TH

™

MISSION WILL BE CONTINUED WITH THE LOSS OF THE:

CSM UPDATA LINK

CSM CAUTION AND WARNING SYSTEM
CSM DSE

CSM HIGH GAIN ANTENNA

CSM FM DOWNLINK

CSM USB RANGING (PRN)

VHF RANGING

30s

b= B - T T 0 N e B - B+ = M <

RULES 20-43 THROUGH 20-45 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 |FNL | 9/1/72 ] COMM AND INST CSM INST
GENERAL 20-10 Tape 25.3
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R ITEM

20-46

20-47

DSE MANAGEMENT

A.

B.

CSM - MANAGEMENT

LM AND CSM LOW-BIT-RATE TELEMETRY WILL BE RECORDED CONTINUDUSLY WHEN NOT 1IN COWTACT WITH GROUND TELEMETRY SITES
EXCEPT DURING PERIGDS OF ORBITAL SCIENCE OPERATIONS WHEN CSM HBR WILL BE RECORDED WITH THE EXPERIMENT DATA AND

DURING PERIODS OF VHF RANGING WHEN NO LM TM WILL BE RECORDED.
PLAYED BACK AT LEAST ONCE PER REVOLUTION IN LUNAR ORBIT.

CM HIGH-BIT-RATE DSE RECORDINGS WILL BE MADE DURING THE FOLLOWING OPERATIONS:

1. LAUNCH
2, TLI

3. S-IVB/CSM SEPARATION

4, TD&E

5.  ALL SPS MANEUVERS AND MIDCOURSE CORRECTIONS
6.  DOCKING AND UNDOCKING
7. CM/SM SEPARATION AND ENTRY

- 8, DTO REQUIREMENTS

9. LM FINAL SEP

10, ORBITAL SCIENCE OPERATIONS

DURING SLEEP PERIODS

USING HIGH GAIN ANTENNAS, DSE RECORDING AND DUMPING WILL BE MANAGED PER "A" ABOVE,

. CTE _MANAGEMENT

LM AND CSM LOW-BIT-RATE TELEMETRY WILL BE NORMALLY

CTE WILL BE CONFIGURED TO CLOCK IN GET FOR FLIGHT. HOWEVER, IF A HOLD OCCURS AFTER T-15 MINUTES, CTE WILL NOT
BE CORRECTED UNTIL COMPLETION OF POWERED FLIGHT.

CTE WILL BE ALLOWED TC DRIFT +5 SEC BEFQRE BEING UPDATED AFTER ORBIT INSERTION.

RULE NUMBERS 20-48 THROUGH 20-50 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 FFNL | 9/1/72 '] COMM AND INST GSMINST
MANRGEMENT 20-11 Tape 25.4
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION ~ CONTINUED

R | RULE CONDTTION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

CSM - SPECIFIC

20-51 | LOSS OF CSM TM REF CSM MAL PROCEDURE COMM 10 - MSFN REPORTS
LOSS OF REAL-TIME PCM. DSE MAY BE UTILIZED
A. HBR OR LBR ALL A. CONTINUE MISSION FOR TM IF AVAILABLE.
B.  ALL TM LAUNCH B.1. CONTINUE MISSION
EO 2. ENTER NEXT BEST PTP
ALL 3. CONTINUE MISSION
20-52 | LOSS OF CRITICAL LAUNCH CONTINUE MISSION
. § INSTRUMENTATION
EO ENTER NEXT BEST PTP

NO-GO FOR TLI
TLC CONTINUE MISSION

e

NO-GO FOR LOI

L0 NO-GO FOR_LUNAR QPERATIONS
20-53 1 LOSS OF ONE CSM PMP ALL CONTINUE MISSION
{ POWER SUPPLY -
20-54 § LOSS OF BOTH CSM EPO ’ NQ-GO FOR TLI
POWER AMPLIFIERS
ALL CONTINUE MISSION IF HIGH GAIN

ANT IS AVAILABLE

SCIENCE CONTINUE MISSION BASED ON
AMOUNT OF SCTENCE DATA THAT

CAN BE OBTAINED

20-55 ] LOSS OF THE SCE ALL CONTINUE MISSION

pind LA ELA ALY

20-56 | COMPLETE OR PARTIAL ALL CONTINUE MISSION

L0OSS OF SCIENTIFIC TM

SCIENCE CONTINUE MISSION

BASED ON AMOUNT OF SCIENCE
DATA THAT CAN BE OBTAINED.

MISSION REV JoATE SECTION GROUP PAGE
APOLLO 17 |FNL | 971772 | comv AND INST CSM INST
MANAGEMENT 20-12 Tape 65.1
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
20-57 | LOSS OF FM TRANSMITTER ALL CONTINUE MISSION
SCIENCE CONTINUE MISSION BASED ON
AMOUNT OF SCIENTIFIC DATA
THAT CAN BE OBTAINED
]20-58 | LOSS OF HGA ALL CONTINUE MISSION
SCIENCE CONTINUE MISSION
BASED ON AMOUNT OF SCIENTIFIC
DATA THAT CAN BE OBTAINED
20-59 | LOSS OF DSE ALL CONTINUE MISSION
SCIENCE CONTINUE MISSION
ONLY REAL-TIME DATA WILL BE
AVAILABLE
RULE NUMBERS 20-60
THROUGH 20-65 ARE
RESERVED.
MISSION REV {DATE SECTION GROUP PAGE
APOLLO 17 )FNL | 9/1/72 COMM AND INST CSM INST
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MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

NASA - Manned Spacecraft Center

R | ITEM

20-66

20-67

A. BASELINE REQUIREMENT

LM - GENERAL

CRITICAL INSTRUMENTATION - CRITICAL INSTRUMENTATION IS THAT INSTRUMENTATION, ONBOARD OR TM DURING MSFN AQS, OR

ONBOARD ONLY DURING MSFN LOS, REQUIRED TO VERIFY MISSION GO/NO-GO CRITERIA.

B. LUNAR STAY ADDITIONAL REQUIREMENTS

LM LBR OR HBR TM IS REQUIRED.

—_
x
m

. LM UPDATA LINK

. LM CAUTION AND WARNING SYSTEM

. EVA TELEMETRY
. LM FM DOWNLINK
. LM USB RANGING (PRN)
6. VHF RANGING-
H. GCTA
LCRU

A
B
C. LM DSEA
D
E
F

IF LM TM DATA IS LOST DURING AN EVA, THAT EVA WILL BE CONTINUED,

MISSION WILL BE CONTINUED WITH THE LOSS OF THE:

RULE NUMBERS 20-68 THROUGH 20-70 ARE RESERVED.

mrsszon | Rev{ oate SECTION GROUP PAGE
APOLLO 17 | FNL| 9/1/72 | coMd AND INST LM INST-
GENERAL 20-14 Tape 25.7
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNTCATIONS AND INSTRUMENTATION - CONTINUED

R ITEM
LM - MANAGEMENT
20-71 | LM USB/THM MANAGEMENT
A. FOR NORMAL LM POWERED-UP PHASES, THE LM STEERABLE ANTENNA WITH THE POMER AMPLIFIER WILL BE USED. DURING LUNAR
STAY, THE POWER AMPLIFIER WILL BE TURNED OFF. LBR TM, PLSS AND VOICE CIRCUIT MARGINS ARE ADEQUATE.
E. DURING PERIODS OF LM OUT-OF-STATION CONTACT (LUNAR FAR SIDE), THE TM BIT RATE WILL BE SWITCHED FROM HBR TO LBR
AND TRANSMITTED TC THE CSM OVER VHF B EXCEPT DURING YHF RANGING AND PERIODS OF CRITICAL VOICE COMMUNICATIONS.
20-72 | SYSTEM MONITORING
DURING SLEEP PERIODS TBD CREWMEN WILL SLEEP WITH HEADSETS TO MONITOR ll:OR MASTER ALARMS OR GROUND COMMUNICATIONS.
RULE NUMBERS 20-73 THROUGH 20-75 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 FNL |-9/1/72 - COMM AND INST LM INST-
MANAGEMENT . 20-15 Tape 26.1
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MISSION RULES

NASA - Manned Spacecraft Center

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R | ruLE| CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
LM - SPECIFIC
20-76| LOSS OF LM M REF LM MAL PROC COMM 6
A. LOSS OF LBR ONLY - AL A. CONTINUE MISSION o
B. LOSS OF HBR ONLY ALL B, CONTINUE MISSION MSFN REPORTS LOSS OF PCM.
ADEQUATE DATA TO MAKE FINAL 6O/NO-GO TO
CONTINUE POWERED DESCENT.
€. 1055 OF ALL TM DOCKED C.1. CONTINUE MISSION
NO-GO FOR UNDOCKING
PRE PDI 2. RETURN TO VICINITY OF CSM
POWERED 3, CONTINUE MISSION If
DESCENT —
ADEQUATE DATA IS AVAIL-
ABLE TO MAKE FINAL
60/NO-G0 DECISION (TM OR
ONBOARD DISPLAY)
LUNAR 4. NO-GO FOR NORMAL STAY
STAY TINE FND TWO MAN EVA.
ONE MAN EVA ACCEPTABLE’
IF 0/B MONTTORING IS
AVAILABLE.
DUAL 5. CONTINUE EVA
EVA ATTEMPT TO RE-ESTABLISH
™ AFTER EVA.
20-77] LOSS OF CRITICAL DOCKED DO_NOT_UNDOCK
INSTRUMENTION =
UNDOCKED | DOCK ASAP
LUNAR LIFT OFF HEXT BEST OPPORTUNITY
STAY
RULE NUMBERS 20-78
THROUGH 20-80 ARE
RESERVED.
MISSION REV |pate SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

SECTION 20 - COMMUNICATION AND INSTRUMENTATION - CONCLUDED

MISSION RULES

R | r7em
CSM - INSTRUMENTATION REQUIREMENTS

20-81 MEAS DESCRIPTION PCH ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF
UDL VALIDITY SIGNAL £T0262Y - - HD 20-42
USB RECEIVER AGC LT0620E METER COMMOR HD 20-42,20-7A(9),

20-88
USB RECEIVER ERROR CTOS04F - - KD
DSE TAPE MOTION CTO012X T8 . HD 20-42,20-46
CTE TIME £T0145F - - HD 20-47
SCE 10 VDG £T0018Y - - HD
SCE 5 VDC £TO01 7V . - HD
SCE 20 VDC CT0015Y - - HD
SCE ~20 VDC CTOO16Y - - HD
PCM HI REF 85 PERCENT CTO125V - - HD
PCM HI REF 15 PERCENT CTO126Y - - HD
HI GAIN ANT POS-PITCH sTO1524 - . HD
_HI GAIN ANT POS-YAW STOTH3H - - Hp
HGA  BEAM WIDTH SW POS - NAR CTO161X - - HD
HGA BEAM WIDTH SW PGS - MED CTO162X - - HD
HGA TRACK SW POS - AUTO CTO163X - - HD
HGA TRACK SW POS - REACQ CTO164X - . HD
MASTER UNIT TEMP STO562T HD 20-56
SLAVE UNIT TEMP ST0563T HD 20-56
LM - INSTRUMENTATION REQUIREMENTS

20-82 MEAS DESCRIPTION [ ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF
PCM 0SC FAIL 2 GLo422Y - . 10F 2
PCH 0SC FAIL 3 6LO423Y - - HD
CAL 85 PCT 6LO40TY - - HD
CAL 15 PCT GLO402Y - - HD
MET GLOS0TH 3 - HD '
C AND W FAIL GLAO54X CAUTION . HD
MASTER ALARM GLAOG9X MASTER ALARM - HD
DUA STATUS GT0441X - - HD 20-67
S-BND ST PH ERR 6T0992B . - HD
S-BND RCYR SIG GT0994Y METER - HD 20-67

JCAUTION
STEERABLE ANT TEMP 670454 METER . HD 20-98,20-71
/CAUTION
XMTR PO 6T0993 - - HD 20-67,20-76
LCRU RADIATOR TEMP RTS001T METER REDUNDANT HD 20-34
LCRU SUBSYSTEMS VOLTAGE RTS003T METER - HD 20-34
MISSTON REV | DATE SECTION GROUP PAGE
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NOTE
SECTION 21 NOW COVERS

LM/EMU INSTRUMENTATION,

FORMER LM SECTIONS 21

- THROUGH 27 HAVE BEEN

DELETED TO ELIMINATE
DUPLICATION BETWEEN
THEM AND THE LM TELMU
AND CONTROL SUMMARY
RULES IN SECTION 3,

2t LM/EMU
INSTRUMENTATION

1 LM SEQUENTIAL
\ AND PYROTECHNIC
24 LM GUIDCE
AND CO ROL
LM REACTION
CONTROL SYSTEM

28 SPACE
ENVIRONMENT

29 RECOVERY

30 AEROMEDICAL

31 LUNAR SURFACE

OPERATIONS

32 ALSEP
APPENDICES

. A ACRONYMS AND

/ SYMBOLS .

B DISTRIBUTION
LisT '

e - .

C CHANGE CONTROL
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 ~ LM/EMU INSTRUMENTATION

R | ITEM

INSTRUMENTATICN REQUIREMENTS

SYSTEM MEAS DESCRIPTION PCM ONBOARD - CATEGORY
SEQUENTIAL/ ED RLY A K1-K6 6Y0201X SYS A STAGING LIGHT HD
PYROTECHNIC . X COMMON
CAUTION HD
LIGHT
ED RLY B KI-K6 GY0202X SYS B STAGING LIGHT HD
/ ED RLY A K7-KI5 GY02Z3IX e oo HD
ED RLY B K7-K15 GY0232%  mmmmmmmmmnmcmmeee HD
SELECTED ED BAT"  ==mwwaw METER HD
ELECTRICAL AC BUS FREQ GCO155F CAUT 1 0F 2
POWER AC BUS VOLTS GCOO71vV METER, CAUT M
BAT 1 CUR GCI1201C METER 10F3
BAT 2 CUR GC1202C METER _ M PCM
BAT L CUR GC1207¢C METER
BAT 3 CUR GC1203C METER 10F3
BAT 4 CUR- GC1207C METER M PCM
LMP BUS VOLTS GCO302V METER, CAUT |
BAT 1 VOLTS 00201V METER 2 OF 3
BAT 2 VOLTS GC0202V METER } M
BAT 5 VOLTS GCO205V METER
CDR BUS VOLTS GCO307Y METER, GAUT |
BAT 3 VOLTS GCO203Y METER " 2 0F 3
BAT 4 VOLTS GCO204V METER M
BAT 6 VOLTS GCo206Y " METER
BAT L VOLTS GCo207V METER HD
BAT 5 CUR 6612056 METER | ) 10F2
BAT 6 CUR GC1206C METER § M PCM
BAT 1 MAL GCO96TH CAUT, COMP HD
BAT 2/L MAL GC9962U CAUT, COMP HD
BAT 3/1. MAL GC9963U CAUT, COMP HD
BAT 4 MAL GC9964U CAUT, COMP HD
BAT 5 MAL GC9965U CAUT, COMP HD
BAT 6 MAL GC9966U CAUT, COMP HD
BATTERY MAL GLA0ATX COMP HD
BAT 1 LOW TAP GC4 362X FLAG HD
BAT 4 LOW TAP GC4368X FLAG HD
BAT & B/U CDR GCA369X FLAG HD
BAT & NORM CDR GCa372X FLAG HD
_NOTE
LOSS OF SEVERAL HD MEASUREMENTS
WILL CAUSE SEVERELY DEGRADED
MISSION MONITORING CAPARILITY.
MISSION REV { DATE SECTION GROUP PAGE
APOLLO 17 FNL | 9/1/72 LM/ EMU -
INSTRUMENTATION LM TELMU 21-1 Tape 60.6

TSG 291A
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 21 - LM/EMU INSTRUMENTATION - CONTINUED

R | ITEM

TS6 291A

SYSTEM MEAS DESCRIPTION PCH ONBOARD CATEGORY
ENVIRONMENTAL SUIT PRESS GF1301P METER HD
CONTROL WARNING HD
CABIN PRESS GF3571P METER 1 0F 3
U/H RLF PRESS GF3591P  eeee- M
F/H RLF PRESS GF3592P ——
DES 2 02 PRESS GF0584P METER } 1 OF 2
DES 1 02 PRESS GF3584P © METER, CAUT M
ASC 1 02 PRESS GF3582P METER, CAUT} 10F 2
ASC 2 02 PRESS GF3583P METER, CAUT M
GLYCOL PUMP DELTA P GF2021P me-ee
SEC GLYCOL PUMP PRESS GF2921P  memee 10F2
GLYCOL PUMP PRESS GF9997U METER}
SEL GLYCOL LVL LOW GF9986U CAUT
GLYCOL TEMP GF9998U ' METER, CAUT }
GLYCOL OUTLET TEMP GF2581T  memmmmmmeee
SUIT TEMP GF12817T METER } 1 0F 2
GLYCOL INLET TEMP GFZE3IT - M
DES 2 H20 PRESS GFO500P METER} 1 OF 2
DES 1 H20 PRESS GF4500P METER M
ASC 1 H20 QTY GFA502P . METER} 10F2
ASC 2 H20 OTY GFA503P METER ]
PRI H20 REG DELTA P GF4101P  mmemmmmeee- HD
REPR ELEC OPEN GF3572X% ' WARNING HD
€02 PART PRESS GF1521p METER, CAUT, COMP HD
H20 SEP RATE GF9939U CAUT, COMP HD
SUIT DIV EGRESS BF1221% memmmmeee- HD
NOTE
LOSS OF SEVERAL HD MEASUREMENTS ’
WILL CAUSE SEVERELY DEGRADED
MISSION MONITORING CAPABILITY,
MISSION | REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 | LM/EMU
INSTRUMENTATION LM TELMU 21-2 Tape 60.7

NASA — MSC




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 21 - LM/EMU INSTRUMENTATION - CONTINUED

RJITEM

TSG 29TA

SYSTEM MEAS DESCRIPTION FM/ M PAM ONBOARD CATEGORY
EMU/EVA FEED H20 PRESS GT8110P/GTS210P HD

LOW FEED H20 PRESS TONE-FLAG HD
LOW VENT FLOW TONE-FLAG 1 OF 2
PLSS BAT CUR GT8140C/GT8240C M
PLSS BAT VOLT GT8141¥/GT8241V Hp
LG H20 TEMP 6T8154T/GTa254T HD
PGA PRESS GTB168P/GT8268P
PGA PRESS CUFF GAGE 1 0F 3
LOW PGA PRESS TONE-FLAG
SUBL 02 OUT TEMP 6T8170T/GT8270T HD
PLSS-C02 PP GT8175P/6T8275P HD
PLSS 02 PRESS GT8182P/6T8282D HD
PLSS 02 QTY IND i METER KD
HIGH 02 FLOW - TONE-FLAG HD
LCG H20 & T GTB196T/ET8296T HD
OPS PRESS GAGE METER HD
OPS REG PRESS GAGE METER HD
EVC CAL 0 VOC GTB101V/6T8201V HD
EVC CAL 5 vDC GT8102V/6T8202V HD

LOSS OF SEVERAL HD MEASUREMENTS

WILL CAUSE SEVERELY DEGRADED

MISSION MONITORING CAPABILITY.

MISSION Rev | DATE SECTION GROLP PAGE
APOLLO 17 | FNL | 9/1/72. | LM/EMU :
TNSTRUMENTAT 0N LM TELMU 21-3 Jape 60.8

NABA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 - LM/EMU INSTRUMENTATION - CONTINUED

R1ITEM

INSTRUMENTATION REQUIREMENTS

SYSTEM MEAS DISCRIPTION
GUIDANCE L.GC DOWNLINK
AND PLS TORO REF
CONTROL 2.5 V¥DC TM BIAS

IMU 28 VAC 800
IRIG SUSP 3.2 KC
IMU STBY

LGC OPR

X PIPA OUT IN PHASE
Y PIPA OUT IN PHASE
Z PIPA OUT IN PHASE

16
16
16

MG
MG
MG

0G
0G
0G

SY0 ERR IN PHASE
1X RSYR OUT SIN
1X RXVR OUT COS

SV0 ERR IN PHASE
1X RSYR OUT SIN
TX RSYR OUT COS

SV ERR IN PHASE
RSYR QUT STIN
RSVR OUT COS

PITCH ATT ERR
YAW ATT ERR
ROLL ATT ERR

PIPA TEMP

RR
RR
RR
RR

SHIFT SIN
SHIFT CO0S
TRUN SIN
TRUN COS

LGC WARNING
1SS WARNING

LR

RR
RR

LR
LR

ANT TEMP

NO TRACK
ANT TEMP

RNG BAD
VEL BAD

YAW ERR :GMD
PITCH ERR CMD
ROLL ERR CMD

JD

A4D OUTPUT

RCS TCP A4D

dD
JD

B3D QUTPUT
A2D OUTPUT

RCS TCP A2D

JD

B1D QUTPUT

RCS TCP BID

JD
JD
JD
Jn
Jn
Jb
J0
JD
Jb
Jo
Jn
JD

B4U OUTPUT
B4F QUTPUT
A4R QUTPUT
A3U OUTPUT
B3A QUTPUT
A3R OUTPUT
B2U QUTPUT
AZA QUTPUT
BzL QUTPUT
AU ouTpUT
ATF QUTPUT
BIL OUTPUT

PCM
GG0001X
GE1040V
661110V
661201V
861331V
661513X
661523%

GG2001V
662021V
GG2041V

GG2101V
662112V
GG2113V

GG2137V
GG2142V
GGZ2143V

GG2167Y
GG2172V
G62173V

662219V
GG2249V
GG2279V

GG2300T*

GG3304V
GG3305V
G63324V
GG3325V

GGI0OTX
GG9002X

GN7563T

GN7621X
GN77237

GN7521X
GN7857X

GH1247V
GH1248V
GH1249V

GH1419V
GR5023X
GH1423Y
GH1427v
GR5040X
GH1431V
GR5044X

GH1418Y
GH1420V
GH1421V
GH1422V
GH1424Y
GH1425V
GH1426V
GH1428V
GH1429V
GH1430V
GH1432V
GH1433V

* INDICATES SEPARATE TRANSDUCERS USED FOR ONBOARD AND PCM

NOTE

ONBOARD

FDAI
FDAI

FDAI
FDAI

FDAI
FDAI
FDAI
FDAI
FDAI

C&W

FDAT
FDAI
FDAT

FDAI

CaW
C&W

TEMP MONITCR

C&uW
TEMP MONITOR

C&W
CaW

[ S T T B T |

LOSS OF SEVERAL HD MEASUREMENTS WILL CAUSE
SEVERELY DEGRADED MISSION MONITORING CAPABILITY.

CATEGORY

M

Ho
HD
HD
HD
HD
HD

HD
HD
HD

HD
HD
HD

HD
HD
HD

HD
HD
HD

HD-PCM
HD-PCM
HD-PCM

HD-PCM

HD-PCM
HD-PCM
HD-PCM
HD-PCM

HD-PCM
HD-PCM

HD-PCH

HD-PCM
HD-PCM

HD
HD

HD
HD
HD

MISSION gev | DATE SECTION GROUP PAGE
apoLto 17 | e L orisrz | e
INSTRUMENTATION | LM conTRoL 21-4 Tapg 60.9
TSG 291A . NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 - LM/EMU INSTRUMENTATION - CONTINUED

R | ITEM
SYSTEM MEAS DESCRIPTION PCH ONBOARD CATEGORY
GUIDANCE RCS TCP B4U GR5031X - HD
AND RCS TCP B4F GR5033X - HD
CONTROL RCS TCP AR GR5034X - HD
(CONTINUED) RCS TCP A3U GR5035X - HD
RCS TCP B3A GR5037X - HD
RCS TCP A3R GR5038X - HD
RCS TCP B2Y GR5039X - HD
RCS TCP AZA GR5041X - HD
RCS TCP B2L GR5042X - HD
.RCS TCP AU GR5043X - HD
RCS TCP AIF GR5045X - HD
RCS TCP BiL GR5046X - HD
YAW ATT ERR GH1455Y FDAI HD
PITCH ATT ERR GH1456Y FDAI RD
ROLL ATT ERR GH1457V FDAI HD
RGA YAW RATE GH1461V FDAI HD
RGA PITCH RATE GH1462V FDAI HD
RGA ROLL RATE GH1463V" FDAI HD
AGS SEL GH1621X - HD
ROLL PLS/DIR GH1628X - HD
PITCH PLS/DIR GH1629X - HD
VA PLS/DIR GH1630X - HD
AUTO ON GH1214X - HD
APS ARM GH1230X - HD
ENG FIRE OVRD GH1286X - HD
MAN THRUST CMD GH1311V METER HD
PITCH GDA POS GH1313V - HD
ROLL GDA POS GH1314V - HD
P TRM FAIL GH1323X caw HD
R TRM FAIL 6H1330X Caw HD
AUTO THRUST CHD GH1331V METER HD
DPS ARM GH1348X - HD
DPS VAR ACT GQ6806H - HD
CES AC PWR FALL GLA026X Cau HD
CES DG PWR FAIL GL4027X Cal HD
AGS DOWNLINK G10001X - HD
ASA TEMP GI3301T - HD
KGS PWR FAIL 6L4028% oM D
AUTO OFF EHI217X - HD
AGS AUTO GH1641% - HD
AGS, ATT HOLD aH1642% - HD
PGNS AUTO GH1643% - HD
PGNS ATT HOLD GH1644% - HD
DESCENT START TNK PRESS 6Q3015p HE MON HD
PROPULSION HE REG PRESS 6Q3018P Cau HD
HE REG PRESS £Q3025P HD
HE PRESS 6Q3435P T0F2M
HE PRESS 6Q3436P PRESS
FU THK 1 QTY 603603Q Q1Y 10F4 M
FU TNK 2 QTY 6Q3604Q qQTY
OX TNK 1 QTY 6Q4103Q QTy SEE NOTE 2
0X TNK 2 QTY 6Q4104Q qQTY
FU 1 TEMP Gq3zier TEMP MON HD
FU 2 TEMP Q37197 TEMP MON HD
0X 1 TEMP GQ4218T TEMP MON HD
0X 2 TEMP 6042197 TEMP MON HD
FU PRESS GQ3611P 20F3M
0% PRESS 604111p
TCP 6Q6510P THRUST
LOW LEVEL 044554 DPS LOW WD SEE
‘ NOTE 3
MISSTON Rev | DATE SECTION GROUP PAGE
APOLLO 77 [ ENL | 9/1/72 LM/ EMY
INSTRUMENTAT ION LM CONTROL 21-5 Tape 61.1

TSG 291A

NASA — MSBC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 21 -~ LM/EMU INSTRUMENTATION - CONCLUDED

R ITEM

SYSTEM

ASCENT
PROPULSION

REACTION
CONTROL

MEAS DESCRIPTION o
APS He 1 PRESS GPODOTP
APS He LR PRESS GPOO41P
APS He 2 PRESS GPO002P
APS He R PRESS GPOO42P
APS He REG PRESS GPOOI8P
APS He REG PRESS GPOO25P
APS FUEL TEMP GPO713T
APS FUEL LOW GPOS08X
APS OXID TEMP GP1218T
APS OXID LOW GP1408X%
APS TFUEL PRESS GP1501P
APS FUEL PRESS
APS OXID PRESS GP1503P
APS 0OXID PRESS
YLVS A DELTA POS GP2997U
VLVS B DELTA POS GP2998U
APS TCP GP2010P
RCS "A" PROP QTY GR1085Q
RCS "A" He PRESS GRITOTP
RCS "A" REG PRESS GRI207P

ONBOARD
HEL MON C&W

HEL MON CaW }

CaM }

TEMP
Cal
TEMP
Ca

GPOS01P }

GP100TP }

QUANTITY }
PRESS MON C&M

PRESS MON Cé&

CATEGORY

10F2 N

RCS "A" FUEL MFLD PRESS GR2201P PRESS MON
RCS "A" OX MFLD PRESS ~ GR3201P PRESS MON
1
RCS "B" OX MFLD PRESS  GR3202P PRESS MON |2 M
RCS "B" FUEL MFLD PRESS GR2202P .PRESS MON 2 OF 3 M
RCS "B" REG PRESS GR1202P PRESS MON CaW
RCS "B" PROP QTY GR1095Q QUANTITY 10F2H
RCS "B" He PRESS GR1102P PRESS MON CaM
RCS "A" FUEL TEMP GR2121T TEMP MON HD
ACS 2 H20 TEMP GRY586T HD
RCS "B" FUEL TEMP GR21227 TEMP MON HD
ACS 1 H20 TEMP GR4585T HD
RCS MAIN "A" CLSD GROG0SU MAIN SOV HD
RCS MAIN "B" CLSD GRO610U MAIN SOV HD
A/B XFEED OPEN GRO613P CRSFD HD
QUAD 1 TEMP GR6004T TEMP MON HD
QUAD 2 TEMP GR6003T TEMP HON HD
QUAD 3 TEMP GR6002T TEMP MON HD
QUAD 4 TEMP GR6001T TEMP MON HD
ASC FEED OXID "A" OPEN 'GRO64TU SYS A ASC OXID HD
ASC_FUEL
ASC FEED FUEL "A" OPEN GR9631U SYS A ASC OXID HD
ASC_FUEL
ASC FEED FUEL "B" OPEN GR9632U SYS B ASC OXID HD
ASC_FUEL
ASC FEED OXID "B" OPEN GR9642U SYS B ASC OXID HD
ASC FUEL
NOTES
1. LOSS OF SEVERAL HD MEASUREMENTS WILL CAUSE SEVERELY
DEGRADED MISSION MONITORING CAPABILITY.
2. FOR THE LOSS OF EITHER THE FU OR OX MEASUREMENTS, AN
APPROXIMATE 20 SEC HOVER TIME PENALTY 1S REALIZED, FoOR
LOSS OF BOTH SVSTEMS, A PENALTY OF 60 SEC HOVER TIME
RESULTS.
3. L0SS OF LO-LEVEL RESULTS IN AN APPROXIMATE 28 SEC HOVER TIME
PENALTY.
MISSTON REV | DATE SECTION GROUP PAGE
oo 17 [ e | os1/7z | ey
INSTRUMENTATION | LM CONTROL 21-6 Tape 61,2
TS 291A ' NASA — MSC




SECTIONS 21 THROUGH 27 ARE
DELETED. REFERENCE TELMU
AND CONTROL MISSION RULES
IN SECTION 3 OF THIS
DOCUMENT.

THE LM DETAILED RULES WERE
DELETED TO ELIMINATE
DUPLICATION BETWEEN THEM
AND THE SUMMARY RULES IN
SECTION 3,

IN SOME CASES, THE SUMMARY
RULES HAVE BEEN EXPANDED
TO INCLUDE DATA PREVIOUSLY
COVERED ONLY IN THE DETAILED
RULES. :

f LM SEQUENTIAL
AND PYROTECHNIC

24 LM GUIDNACE
AND conkmoL

LM REACTION
CONTROL SYSTEM
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 28 - SPACE ENVIRONMENT

R | ITEM

28-1

GENERAL

ALL DECISIONS WILL BE BASED ON CONFIRMED MEASUREMENTS AND/OR EVENTS AND PROJECTIONS BASED ON CONFIRMED EVENTS.

DEFINITIONS

A. THE MAXIMUM OPERATIONAL DOSE (MOD) IS THE MAXIMUM RADIATION DOSE TO WHICH THE CREW WOULD BE SUBJECTED

BASED ON A SKIN DOSE OF 400 RAD AND/OR A DEPTH (GASTROINTESTIMAL) DOSE OF 50 RAD.

B. THE PLANNING OPERATIONAL DOSE {POD} IS THE MAXIMUM RADIATION DOSE TO THE CREW FOR WHICH ANY MISSION WOULD
BE DESIGNED DURING THE PLANNING PERIOD BASED ON AN ASSUMED SKIN DOSE OF 250 RAD AND/OR A DEPTH DOSE OF
25 RAD.

C. THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE OR TERMINATE
THE MISSION. '

-D.. THE RADIATION ABSORBED DOSE (RAD) IS A UNIT OF ABSORBED DOSE WHICH IS EQUAL TO AN ENERGY DEPOSITION

 OF. 100 ERGS/GRAM.

E. THE RELATIVE BIOLOGICAL EFFECTIVENESS (RBE) EXPRESSES THE EFFECTIVENESS OF PARTICULAR TYPES OF RADIATION
IN PRODUCING THE SAME BIOLOGICAL RESPONSE.

THE AVERAGE RBE THAT WILL BE USED FOR SOLAR PARTICLE EVENT RADIATION FROM PROTONS IS 1.2,
F. THE ROGENTGEN EQUIVALENT MAN (REM) IS 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 MOD WILL BE DEFINED BY THE FLIGHT SURGEON IN REAL TIME BASED ON THE
CHARACTER AND ACCURACY OF THE DATA AT THE TIME.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 SPACE GENERAL
*{ ENVIRONMENT 28-1 Tape 28.1

758G 291

NASA - MBC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 28 - SPACE ENVIRONMENT - CONTINUED

R | ITEM

28-3

MANAGEMENT

THE EXISTING AND PROJECTED RADIATION EMVIRONMENT WILL BE A PART OF THE GO/NO-GO DECISION PROCESS.

PRIQRITY OF DATA

A. NATURAL ({SOLAR PARTICLE EVENT)

1. PRELAUNCH AND EPQ
(A) - SOLAR PARTICLE ALERT NETWORK (SPAN)
(B) VELA NATURAL RADIATION SATELLITE
(C} PIONEER RADIATION SATELLITE
{D) EXPLORER RADIATION SATELLITE
(E} SOLAR PARTICLE MONITORING SYSTEM (SPMS)

2. ALL OTHER PHASES
(A) S/C INSTRUMENTATION
{1) VAN ALLEN BELT UOSIMETER (VABD)
(2) PERSONAL RADIATION DOSIMETER (PRD)
(3) NUCLEAR PARTICLE DETECTION SYSTEM (NPDS)
(B) SOLAR PARTICLE ALERT NETWORK ({SPAN)
{C) VELA NATURAL RADIATION SATELLITE
(D} PIONEER RADIATION SATELLITE
(E) EXPLORER RADIATION SATELLITE
(F) SOLAR PARTICLE MONITORING SYSTEM (SPMS)

B. ARTIFICIAL

1. ALL PHASES EXCEPT EPO
(R} JAEIC
{(B) RIOMETER

2. EPO
(A} JAEIC
(B) RIOMETER
(C} PRD

3. EARTH ORBITAL MISSION
(A) PRD
(B) JAEIC
{C) RIOMETER

RULE NUMBERS 28-5 THROUGH 28-9 ARE RESERVED.

TSG 291

MISSION REv | DATE SECTION GROUP PAGE
APOLLO 17 |FNL 9/1/72 | SPACE MANAGEMENT
ENVIRONMENT 28-2 Tape 26.2
MNABA — MSC




NASA - Manned Spacecraft Center

SECTION 28 - SPACE ENVIRONMENT - CONTINUED

MISSION RULES

R| RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

28-10

28-11

28-12

28-13

ANY SOURCE REPORTS A
POSSIBLE ARTIFICIAL
EVENT

DEFINITE ARTIFICIAL
EVENT CONFIRMED BY
REPORTING SOURCES

RADIATION CONFIRMED
BY PRD READOUTS OR
ONBOARD TH AND
PRCJECTED TO EXCEED
THE MOD

MAJOR SOLAR FLARE
PREDICTED

ALL

PRELAUNCH

EPO

ALE
OTHER

ALL

ALL

" SPECIFIC MISSYON RULES

PROCEED UNTIL VERIFICATION
FROM ALL OTHER SQURCES.

A. HOLD UNTIL INFORMATION
FROM REPORTING SOURCES
INDICATES THE MOD WILL NOT
BE EXCEEDED. -

B.1. CONTINUE MISSION

UNLESS DATA ANALYSIS
INDICATES THAT THE DOSE
PROJECTED THROUGH TLI
WILL EXCEED THE MOD BY A
SIGNIFICIANT AMOUNT. IF
THE MOB WILL BE EXCEEDED
BY A SIGNIFIGANT AMOUNT,
PERFORM A LOW EARTH
ORBIT ALTERNATE MISSION.

FOR DOSES APPROACHING
THE MOD CONTINUE MISSION
WITH CONTINUOUS PRD
MONITORING AND CREW
ASSESSMENT, CONSIDERATION
WILL BE GIVEN TO CHANGING
THE TRAJECTORY TO A LOW
EARTH ORBIT OR REENTERING
ASAP BASED ON ACTUAL

C. CONTINUE MISSION

fad

REENTER NEXT BEST PTP

CONTINUE MISSION

B.7. CREW SHOULD BEGIN PERSONAL DOSIMETER

READOUTS PER FCOH SOP 2.8,

ALSO APPLIES TO ALTERNATE EARTH
MISSION.

ORBIT

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 17

FNL

ariz72 | seac

SPECIFIC

E
ENVIRONMENT

28-3

Tape 28.3

TSG 291,

NASA — MBC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 28 - SPACE ENVIRONMENT - CONTINUED

RY mue | conorTION/MALFUNCTION | PHASE RULING CUES/HOTES/COMMENTS
28-14| MAJOR SOLAR FLARE

HAS OCCURRED

A. UNCONFIRMED ALL A. CONTINUE MISSION
PARTICLE EVENT

B. CONFIRMED PARTICLE | PRELAUNCH | B.1. HOLD UNTIL DATA ANALYSIS
EVENT AND SOLAR INDICATES THAT THE MOD
PARTICLE ALERT WILL WOT BE EXCEEDED.

NETWORK/ RTACF _
ANALYSIS INDICATES | Epo 2. CONTINUE MISSION
THE MOD WILL BE
EXCEEDED DURING THE IF DATA ANALYSIS INDICATES
NISSTON THAT THE MOD WILL BE
EXCEEDED BY A SIGNIFICIANT
AMOUNT PRTOR TO MISSION
COMPLETION, TLI IS NO-60.
ALL 3. CONTINUE MISSION
OTHERS -
CONSTDERATION WILL BE
GIVEN TO EARLY (OR
EXTENDED) TEI AND
INKIBITING CREW TRANSFER
T0 LM.

C. CONFIRMED PARTICLE | Tic €.1. CONTINUE MISSION C.1. CREW SHOULD BEGIN PERSONAL DOSIMETER
EVENT AHD S/C TM OR . AHD RADIATION SURVEY METER READOUTS
PRD READDUT CONSIDERATION SHOULD BE PER FCOH SOP 2.8.

_PROJECTIONS INDICATE GIVEN TO ENTERING NEXT °
THE MOD WILL BE BEST PTP IF THE TOTAL
EXCEEDED DURING THE DOSE CAN BE REDUCED
MISSION SIGNIFICANTLY WITHOUT
INCREASING THE TOTAL
RISK TO THE CREM.
Lo 2. CONTINUE MISSION 2.{A) HATCH-DOWN ATTITUDE MAY BE USED TO
T REDUCE THE TOTAL DOSE.
CONSIDER EXTENDING LUNAR
ORBIT STAY TIME IF THE (B) IF A PARTICLE EVENT IS CONFIRMED, THE
TOTAL DOSE TO THE CREW CREW WILL TRANSFER FROM THE LM TO THE
WOULD BE REDUCED CSM ASAP .
SIGNIFICANTLY BY LUNAR
SHIELDING.
LUNAR 3. CONSIDER REDUCING THE
STAY LUNAR_STAY TIME AND/OR
EVA IF THE TOTAL DOSE TO
THE CREW CAN BE REDUCED
STGNIFICANTLY WITHOUT
INCREASING THE TOTAL RISK
TO THE CREM.
ALL 4. CONTINUE MISSION
OTHER
PHASES
mrssion | Rev |oate SECTION GROUP PAGE
apoLLo 17 | FaL| 9/1/72 | space SPECIFIC
ENVIRONMENT 28-4 Tape 28.4
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 28 - SPACE ENVIRONMENT - CONCLUDED

R} ITEM
INSTRUMENTATION REQUIREMENTS
28-15 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MSN RULE REF.
RADIATION DOSIMETER 1 ‘ CK1051K - - HD 28-12
(CM DEPTH DOSE RATE)
VABD

RADIATION DOSIMETER 2 CK1052K - - HD 28-12
(CM SKIN DOSE RATE)

DOSIMETER RATE CHANGE CK1053R - - HD 28-12

NPDS
PROTON COUNT RATE CHAN 1 ST0820K - - HD 28-14
PROTON COUNT RATE CHAN 2 5T0821K - ~ HD 28-14
PROTON COUNT/ RATE CHAN 3 ST0822K - - HD 28-14
PROTON COUNT RATE CHAN 4 5T0823K - - HD 28-14
-ALPHA COUNT RATE CHAN 1 ST0830K - - HD 28-14
ALPHA COUNT RATE CHAN 2 5T0B31K - - HO 28-14
ALPHA CQUNT RATE CHAN 3 ST0832K - - HD 28-14
PROTON INTEGER COUNT RATE ST0838K - - HD 28-14
TEMP NUCLEAR PART. DET STO840T - - HD 28-14
TEMP NUCLEAR PART. ANAL STO84IT - - HD 28-14
PERSONAL RADIATION DOSIMETER (PRD) - 3 ONBOARD MANDATORY TO 28-14
BE ONBOARD
RATE SURVEY METER (RSM) - 1 ONBOARD MANDATORY TO 28-14
BE ONBOARD
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72. | SPACE INSTR REQ
ENVIRONMENT 28-5 Tape 28.5
TSG 291 NASA -— MSC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 29 - RECOVERY

R ] RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC
29-1 ACCEPTABLE WEATHER PRELAUNCH | MANDATORY
CONDITIQONS AND RECQVERY
CAPABILITY* IN THE
LAUNCH SITE AREA
29-2 ACCEPTABLE WEATHER PRELAUNCH | HIGHLY DESIRABLE
CONDITIONS AND RECOVERY
CAPABILITY* IN THE
LAUNCH ABORT AREA TO
1000 NM DOWNRANGE AND
IN THE MIDPACIFIC
RECOVERY ZONE
29-3 MINIMUM OF 71 AMP-HOURS HIGHLY DESIRABLE TO PROVIDE 40 HOURS OF CM POSTLANDING POWER
OF CM POSTLANDING POWER PLUS ONE UPRIGHTING.,
AVAILABLE AT LANDING
24-4 MiNIMUM QF 35 AMP-HOURS MANDATORY T0 PROVIDE 18 WOURS OF CM POSTLANDING POMER
OF CM POSTLANDING POWER PLUS ONE UPRIGHTING
AVAILABLE AT LANDING
29-5 UNTIL ENTRY MINUS 24 HIGHLY DESIRABLE TO PROVIDE WEATHER AVOIDANCE CAPABILITY.
HOURS, RETAIN aY '
CAPABILITY TO MOVE
ENTRY POINT 500 NM
*RECOVERY CAPABILITY WILL BE BASED PRIMARLY
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 TG
INDICATE WHEN IT MAY BE NECESSARY TO
RE-EVALUATE :
WORLD WIDE  LAUNCH SITE
SURFACE WINDS 25 KNOTS 25 KNOTS
CEILING 1500 FT 500 FT
VISIBILITY 3 NM 1/2 \M
WAVE HEIGHT 8 FT 8 FT
MISSION REV [DATE SECTION GROUP PAGE
APOLLO 17 FNL] 9/1/72 | RECOVERY SPECIFIC 29-1 Tape 29.3
TSG 29% NASA == MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 29 ~ RECOVERY - CONCLUDED

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

29-8

29-9

AN ELLIPSE 163 ANM UP-
RANGE, 152 NM DOWNRANGE
AND 60 NM TO EITHER
SIDE QF 55 DEG/55 DEG
TARGET POINT, AND AN
ELLIPSE 105 NM UPRANGE
AND DOWNRANGE AND 40 NM
TO EITHER SIDE OF THE
ROLL RIGHT 90 DEG
(DELAYED) TARGET POINT
WILL BE CLEAR OF ALL
LAND.

REMAINDER OF MANEUVER
FOOTPRINT AND AN ELLIPSE
109 NM UPRANGE AND
DOWNRANGE AND 40 NM

TO EITHER SIDE OF

90 DEG/90 DEG TARGET
POINT, AND AN ELLIPSE
105 NM UPRANGE AND
DOWNRANGE AND 40 NM

TO EITHER $IDE OF ROLL
RIGHT 90 DEG TARGET
POINT WILL BE CLEAR OF
LARGE LAND MASSES. -

A 5 NM RADIUS CIRCLE .
CENTERED QN THE GNCS
TARGET POINT AND AN
ELLIPSE 26 NM UPRANGE,
26 NM DOWNRANGE AND
52 NM EITHER SIDE OF
THE EMS TARGET PQINT
WILL BE CLEAR QF ALL
LAND,

REMAINDER OF QPERATIONAL|
FOOTPRINT {SEE RULE
1-40) WILL BE CLEAR OF
LARGE LAND MASSES

EARTH
ORBITAL

EARTH
ORBITAL

POST-TLI

POST-TLI

MANDATORY

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE

MISSION

REV [DATE

SECTION

GROUP

PAGE

APOLLO 17

FNL | 9/1/72 RECOVERY

SPECIFIC

29-2

Tape 29.4

TSG 291

NASA — MBC
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v

NASA - Manned Spacecraft Center

MISSION RULES
SECTION 30 - AEROMEDICAL

R | ITEM

30-2

GENERAL

PRELAUNCH
PRIOR TO COMMITTING TO LAUNCH, 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.

THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 INCHES OF 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.

THE POTABLE WATER PH MUST BE WITHIN 6.0 TO 8.0 AT SERVICING AND FINAL SAMPLING.

THE MAXIMUM ALLOWABLE CONCENTRATION OF PCo, IS 5 MM OF Hg,

LAUNCH

THERE ARE NO MEDICAL REASONS FOR ABORTING DURING THE LAUNCH PHASE OTHER THAN THOSE CONDITIONS INTOLERABLE
TO THE CREW.

EARTH ORBIT AND DEEP SPACE OPERATIONS

EARLY MISSION TERMINATION FOR MEDICAL REASONS FALLS INTO TWO CATEGORIES:

A, ONSET OF CONDITIONS WHICH ADVERSELY AFFECT CREW SAFETY, OR FUNCTION AND PERFORMANCE
B. FAILURE OF SPACECRAFT SYSTEMS TO MAINTAIN A PHYSIOLOGICALLY SATISFACTORY ENVIRONMENT

WATER PALATASILITY

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

APOLLD 17 |FNL | 9/1/72- ‘| AEROMEDRICAL GENERAL 30-1 Tape 29.5

TSG 291
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 30 - AEROMEDICAL - CONTINUED

R| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES
30-15| LOSS OF OR UNREADABLE ALL A. CONTINUE MISSION A. ARTIFACTS ANTICIPATED DURING LAUNCH. MCC
EXG PHASES - SURGEQN -WILL EVALUATE THE PROBLEM AND MAY
- RECOMMEND EARLY MISSION TERMINATION IF
CORRECTIVE ACTION IS NOT EFFECTIVE.
EVA B. CONTINUE MISSION B. MCC SURGEON WILL EVALUATE PROBLEM AND
RECOMMEND CORRECTIVE ACTION, IF WOT
EFFECTIVE, CEVA MAY BE RECOMMENDED.
30-16 | ABONORMAL HEART RATE, LAUNCH A. CONTINUE MISSION MCC SURGEON WILL EVALUATE THE PROBLEM AND
RHYTHM, OR EKG - MAY RECOMMEND EARLY MISSION TERMINATION IF
EPO B. NO-GO FOR TLI CORRECTIVE ACTION IS NOT EFFECTIVE.
LG C. NO-GO FOR LOI
Lo D. ENTER NEXT BEST PTP
EVA E. TERMINATE EVA
TEC F. ENTER NEXT BEST PTP
30?17 ABNORMAL RESPIRATORY LAUNCH A. CONTINUE MISSION THE ABNORMAL RATES WILL BE EVALUATED BY THE
RATE - MCC SURGEON AND EARLY MISSION TERMINATION
EPO B. NO-GO FOR TLI MAY BE RECOMMENDED IF CORRECTIVE ACTION IS
- NOT EFFECTIVE.
TLC C. NO-GO FOR LOI
L0 D. ENTER NEXT BEST PTP
TEC E. ENTER NEXT BEST PTP
30-18 | ONSET OF SERIOUS LAUNCH A. CONTINUE MISSION MCC SURGEON WILL EVALUATE THE PROBLEM AND
MEDICAL PROBLEM - MAY RECOMMEND EARLY MISSION TERMINATION IF
CREW MAY ELECT TO ABORT IF CORRECTIVE ACTION IS NOT EFFECTIVE.
INTOLERABLE
EPO B. ENTER NEXT BEST PTP
TLC C. ENTER NEXT BEST PTP
L0 D. ENTER NEXT BEST PTP
EVA E, TERMINATE EVA
TEC F. ENTER NEXT BEST PTP
MISSTON REV |oatE SECTION GROUP PAGE
APOLLO 17 |FML | 971772 | AEROMEDICAL SPECIFIC
PHYSTOLOGICAL 30-2 Tape 29.6

3G 291
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 30 - AEROMEDICAL - CONTINUED

R| RULE | CONDITION/MALFUNCTION | PHASE RULING CUES/HOTES/COMMENTS
30-19 | DYSBARISM IN ANY CREWMAN| LAUNCH A. CONTINUE MISSION A.1. CHECK SUIT INTEGRITY.
CREW MAY ELECT TO ABORT IF 2. IF CONDITIONS PERMIT, CREW MAY ELECT 70
CONDITION IS INTOLERABLE OVER-PRESSURIZE BY SELECTING SUIT DEMAND
REG TO PRESS POSITION.
ALL B. TERMINATE PHASE 8. MCC SURGEON WILL EVALUATE AND MAY RECOMMEND
- EARLY MISSTON TERMINATION IF CORRECTIVE
ENTER NEXT BEST PTP ACTION IS NOT EFFECTIVE.
30-20 ORAL TEMP EXCEEDS 100°F MCC SURGEON MAY RECOMMEND EARLY MISSION TER-
DESPITE CORRECTIVE MINATION IF TREATMENT IS UNSUCCESSFUL.
A. IF DUE TO ILLNESS LAUNCH A.1. NOT APPLICABLE
ALL 2, TERMINATE PHASE
ENTER NEXT BEST PTP
B. IF RESULTANT FROM LAUNEH B.1. NOT APPLICABLE
THERMAL OVERLOAD
ALL 2. TERMINATE PHASE
ENTER NEXT BEST PTP
30-21 | PLSS METABOLIC OVERLOAD | EVA A, IF AMBER LINE IS EXCEEDED: A. AMBER LINE LIMIT IS WORK SUSTAINED AT A
DECREASE ACTIVITY. RATE GREATER THAN 2500 BTU/HR FOR A PERIOD
LONGER THAN 5 MINUTES, AS DETERMINED BY
PREFLIGHT ERGOMETRY CALIBRATIONS, THE MCC
SURGEON WILL EVALUATE AND MAY RECOMMEND
DECREASED CREW ACTIVITY.
B. IF RED LINE IS EXCEEDED: B. RED LINE LIMIT IS WORK SUSTAINED AT A
STOP ACTIVITY AND REST. RATE GREATER THAN 3000 BTU/HR FOR A PERIOD
LONGER THAN 2 MINUTES, AS DETERMINED BY
PREFLIGHT ERGOMETRY CALIBRATIONS. MCC
SURGEON WILL EVALUATE AND MAY RECOMMEND
THAT THE GREW STOP ACTIVITY AND REST.
RULE NUMBERS 30-22
THROUGH 30-24 ARE
RESERVED.
MISSION Rev |oate SECTION GROUP PAGE
APOLLO 17 FNL 9/1772° AEROMEDICAL SPECIFIC
PHYSIOLOGICAL | 30-3 Tape 29.7
TS8G 291 NABA — MBC



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 30 - AEROMEDICAL - CONTINUED

k1 RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

30-25 | INCREASE IN PCO2

A. IS GREATER THAN OR LAUNCH A.7. CONTINUE MISSION A, PGCOZ SHOULD DECREASE BELOW 2 MM Hg
EQUAL TO 7.6 MM Hg WITHIN 30 MINUTES.
ALL 2. CONTINUE MISSION

CHANGE Li0H CANISTER

B. GREATER THAN OR LAUNCH B.1. CONTIMUE MISSION
EQUAL TO 7.6 MM Hg
AND UNABLE TO ALL 2. CONTINUE MISSION B.2. LiOH CANISTERS MAY BE CHANGED IN AN
DECREASE UNPRESSURIZED CABIN,
(A} OPEN SUITS AND BREATHE
FROM CABIN
(B) CHANGE SECOND LiOM
CANISTER
(C) TEST PCO2 SENSOR B.2. (C) PCO2 SENSOR TEST:
PURGE PCO2 SENSOR WITH DIRECT 02
VALVE QPEN FOR 10 SEC (REF ECS
MALF NO. 12).
IF ABOVE PROCEDURE RESULTS IN A
PCO2 READING NEAR ZERO, THE PCO2
SENSOR IS OPERATING PROPERLY.
C. GREATER THAN QR LAUNCH C.1. CONTINUE MISSION

"EQUAL TO 10 MM Hg
ALL 2. TERMINATE PHASE C.2. PLSS ACCEPTABLE COZ LEVEL IS 15 MM Hg

] (REFERENCE EVA MISSION RULES CHART)
ENTER NEXT BEST PTP

130-26.] PCO2 INSTRUMENTATION ALL CONTINUE MISSION
FAILURE

RULE NUMBERS 30-27
THROUGH 30-34 ARE
RESERVED,

MISSION REV IDATE SECTION GROUP PAGE
APOLLO 17 | FNL | 9/1/72 AEROMEDICAL SPECIFIC
EQUIPMENT 30-4 Tape 44.7

T8G 291 NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 30 - AEROMEDICAL - CONCLUBED

R | 17EM
INSTRUMENTATION REQUIREMENTS
. MSN RULE
30-35 MEAS DESCRIPTION - peH ONBOARD TRANSDUCERS CATEGORY REFERENCE
csM
ELECTROCARDIOGRAM €J00600 NOT DISPLAYED M 30-15,16
ELECTROCARDI0GRAM ¢J00613 NOT DISPLAVED M 30-15,16
ELECTROCARDIOGRAM CJ00624 NOT DISPLAYED I 30-15,16
€02 PARTIAL PRESSURE CFO005P METER COMMON HD 30-2,27,28
SUIT CABIN DELTA PRESS CFO003P NOT DISPLAYED HD 30-3,19
ORAL TEMPERATURE CLINICAL " 30-20
THERMOMETER
PNEUMOGRAM €a0200p NOT DISPLAYED ' HD 30-17
PNEUMOGRAM £J0201p NOT DISPLAYED . HD 30-17
" PNEUMOGRAM CJ0202p NOT DISPLAYED HD 30-17
i
C02 PARTIAL PRESSURE GF1521P METER HD
ELECTROCARDIOGRAM 6T9999 NOT DISPLAYED b 30-15,16
PNEUMOGRAN NOT DISPLAYED HD 30-17
s _
PLSS ELEGTROCARDIOGRAM 6T8124J Mk 30-15,16
GT82240 _ M 30-15,16
*MANDATORY UNTIL SUIT ROOM DEPARTURE.
**MANDATORY UNTIL LM CLOSEOUT.
misston  J rev | oate SECTION GROUP PAGE
APOLLO 17 | FNL | 971772 | AEROMEDICAL INSTR REQ 30-5 Tape 43A.7
TSG6 2938 NASA —MSC
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS

RTITEM

LRV MOBILITY RATES WILL BE DETERMINED IN REAL TIME.
OPERATIONAL ENVELOPE AND REASSESSING THE TRAVERSE PLAN.

CONSTRAINTS AND OPTIONS

FROM COMPUTED RATES BASED ON QUALITATIVE JUDGEMENT OF:

A. TERRAIN DIFFERENCES

B. LOSSES IN DRIVING TIME ATTRIBUTABLE TO SURFACE OBSERVATIONS

C. UNSCHEDULED STOPS

RULE NUMBERS 31-2 THROUGH 31-30 ARE RESERVED

THESE RATES WILL BE PROJECTED FOR MAINTAINING THE EFFECTIVE
‘THE PROJECTED RATES MAY BE ADJUSTED UPWARD OR DOWNWARD

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 FNL | 9/1/72 1 Lomar CONSTRAINTS
SURFACE QPS AND OPTIONS 31-1 Tape 43A.9

TSG 291A
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - GONTINUED

R | ITEM
PRECEDENCE/SCHEDUL ING
31-31 IN ESTABLISHING THE SURFACE EXPLORATION PLAN, THE TRAVERSE PLANS PREPARED BEFORE LAUNCH WILL BE USED AS BASELINES AND
MODIFIED AS NECESSARY TO ACCOMMODATE THE ACTUAL LANDING-POINT, RADIUS OF OPERATIONS, TIMELINE AND MOBILITY CONSTRAINTS,
AND LUNAR SURFACE HARDWARE CAPABILITY TO REACH THE SE SELENOLOGICAL FEATURES. THE MINIMUM TIME REQUIRED FOR EACH
REGION ARE INCLUDED:
A.  SOUTH MASSIF T8D MINIMUM TIME
B. NORTH MASSIF TBD MINIMUM TIME
C. DARK MANTLE T8D MINIMUM TIME
D. LIGHT MANTLE T8D MINIMUM TIME
31-32 FOR SITUATIONS WHERE ALL SURFACE TASKS CANNOT BE ACCOMPLISHED, THE FOLLOWING ORDER OF PRECEDENCE WILL BE USED IN
) MAKING STATION/TASK TRADE-OFFS.
EVA 1 EVA 2 EVA 3
STATION PRIORITY STATION PRIORITY STATION PRIORITY
ALSEP 2 1 [ 1
1 3 2 7
4 3 8 2
5 4 10 3
9 4
31-33 REASSESSMENT OF THE OPERATIONAL EVA PLAN WILL BE DONE IF ANY OF THE FOLLOH!NG CONDITIONS EXIST:
A, BEHIND TIMELINE BY MORE TRAN 10 PERCENT OF EVA TIME REMAINING
B. AHEAD OF TIMELINE BY MORE THAN 15 MINUTES )
C. DEGRADATION QF THE LRV TO SUCH AN EXTENT THAT A MIMIMUM OF 4 KM/HR VEHICLE SPEED CANNOT BE MAINTAINED OR
THE PLANNED TRAVERSE VIOLATES THE REDEFINED OPERATIOMAL ENVELOPE
31-34 IF A REALIGNMENT OF THE TRAVERSE IS REQUIRED, EITHER BY EXTENSIONS OR REDUCTIONS, THE REVISION WILL NORMALLY BE
PASSED TO THE CREW AS EVA PAD UPDATES AT APPROXIMATELY THE 1/3 AND 2/3 EVA COMPLETION POINTS.
31-35 TOTAL DRIVING TIME FROM THE LM TO STATION 2 WILL BE LIMITED TG 1 HOUR. DEPARTURE TIME FROM STATION 2 WILL BE LIMITED
TO 2 HOURS AND 50 MIN TO MAINTAIN MARGINS FOR STATION 3 AND 4 WALKBACK.
31-36 THROUGH 31-50 ARE RESERVED.
MISSION | REV | DATE SECTION GROUP PAGE
APOLLO 17 FNL| 9/1/72" | LUNAR PRECEDENCE/
SURFACE OPS SCHEDULING 31-2 Tape 56.1
NASA — MSC

TSG 291A
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R | 17EM
SYSTEMS MANAGEMENT
31-51}  THE LRV RADIATOR COVERS WILL BE DUSTED BEFORE OPENING. THE RADIATOR SURFACES WILL BE DUSTED EACH TIME THE
COVERS ARE OPENED WITH RADIATORS IN THE SUN. :
31-52|  THE AUXILIARY PWR BYPASS SWITCH WILL BE PUT IN THE ON POSITION ONLY AFTER EVA 3.
31-53|  THE DRIVE ENABLE SWITCHES WILL NOT BE OPERATED AFTER INITIAL CONFIGURATION EXCEPT AS REQUIRED FOR FATLURES OR
MALFUNCTION ISOLATION.
31-54| LRV PARKING CONSTRAINTS FOR LRV AND PAYLOAD THERMAL CONSIDERATIONS ARE AS FOLLOWS:
"A. THE LRV WILL BE PARKED A MINIMUM OF 20 FT FROM THE NEAREST LM SIDE.
B. PARKING DURATION REQUIRED SUN AZIMUTR CRITICAL ITEM
LESS THAN:
6 HRS IN SUN ANY WA
2 HRS IN SHADE ANY WA
MORE THAN: ,
6 KRS IN SUN 80°-110° CCH FROM UPSUN* LCRU, C&D CONSOLE
2 KRS IN SHADE NOT RECOMMENDED C&D CONSOLE
LRV NAVIGATION
LCRY
*FOR BETWEEN EVA'S PARKING, THE LRV NAVIGATION HEADING WILL BE USED TO PARK THE LRV 85° CCW FROM UPSUN.
HEADING WILL BE SPECIFIED BY MCC BASED ON SUN AZIMUTH.
31-55| LRV BATTERY POWER/THERMAL MANAGEMENT WILL BE ACCOMPLISHED THROUGH CONFIGURATION OF THE BATTERY LOADS, LIMITING USE
OF NON-CRITICAL SYSTEMS AND BY OPENING THE BATTERY COVERS WHILE PARKING UPSUN AT TRAVERSE STOPS GREATER THAN
30 MIN.  THE CONDITIONS TG BE MAINTAINED THROUGH THIS MANAGEMENT IN ORDER OF PRIORITY ARE:
A. BATTERIES SHALL BE MAINTAINED IN TEMPERATURE RANGE OF:
1. 40° F - 125° F FOR EVA 1 AND 2
2. 40° F - 140° F FOR EVA 3
B. RELATIV_E STATE-OF-CHARGE BETWEEN BATTERIES BALANCED TC WITHIN 20 AMP-HOURS
MISSION rev | pate SECTION GROUP PAGE
ApOLLO 17 |FNL | 9/1/72 | Lunar LRV
SURFACE 0PS MANAGEMENT 31-3 Tape 52,12

TSG 291A
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE QPERATIONS - CONTINUED

R | ITEM
31-56 LRV BATTERY COVERS WILL BE OPENED DURING EVA/LRV CLOSEOUT AT THE LM.
31-57 DELETED
31-58| - THE LRV MUST REMAIN STATIONARY FOR 1 MINUTE 30 SECONDS FOLLOWING NAVIGATION SYSTEM TURN~ON TO ALLOW THE DIRECTIQNAL
GYRO UNIT (DGU) TO ATTAIN OPERATING SPEED., DURING THIS WARM-UP PERIOD THE GYRO TORQUING SWITCH MAY NOT BE
OPERATED. USE.OF THE SYSTEM RESET SWITCH IS NOT CONSTRAINED BY THIS RULE.
31-59 THE LRV DGU WILL BE ALIGNED BEFORE DEPARTURE FROM THE LM ON EACH EVA. THE DGU WILL BE CHECKED AT DESIGNATED POINTS
ON THE TRAVERSE. IT WILL BE TORQUED TO REALIGN IF IT HAS DRIFTED >2 DEGREES.
MISSION REV | DATE SECTION GROUP PAGE
APQLLO 17 | FML § 9/1/72 " | Lunar LRV
SURFACE OPS MANAGEMENT 31-4 Tape 52.13
TSG 291A NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC

31-60| RESERVED

31-61] FORWARD OR REAR STEER- ELECTRICALLY DISABLE THE FAILED| MAY EVENTUALLY REQUIRE PINNING IF UNPOWERED
ING UNIT FAILS TO STEERING UNIT. STEERING WANDERS EXCESSIVELY.
RESPOND TO HAND-
CONTROLLER COMMAND

31-62| FORWARD OR REAR STEER- ELECTRICALLY DISABLE AND MECHANICAL DECOUPLING AND STEERING LOCKING
ING UNIT DRIVE HARDOVER MECHANICALLY DECOUPLE AFFECTED ARE IRREVERSIBLE FOR THE FRONT WHEELS.
WITH HAND CONTROLLER IN UNIT AND LOCK AFFECTED WHEELS
NEAR CENTER POSITION IN STRAIGHT AHEAD POSITION.

31-63] BOTH STEERING UNITS ELECTRICALLY DISABLE, DECOUPLE,
DRIVE HARDOVER CONTRARY AND LOCK STEERING. CREW ASSESS
TO STEERING COMMAND OR DIRECTIONAL CONTROL USING LEFT/
FAIL TO RESPOND TO HAND RIGHT DRIVE POWER TO DETERMINE
CONTROLLER TRAVERSE LIMITS.

MISSION REV |DATE SECTION GROUP PAGE
- APOLLO 17 |FNL 871772 LUNAR LRV )
SURFACE OPS MOBILITY 31-5 Tape 41.6
TSG 291 NASA — MEBC




NASA

MISSION RULES

- Manned Spacecraft Center

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
31-64 | DELETED
31-65 | TRACTION DRIVE MOTOR
TEMP EXCEEDS 400°F OR
PREDICTED TO EXCEED
450°F
A. MOTOR 1S NOT NEEDED A. REMOVE MOTOR FROM SERVICE A. MOTOR IS REUSABLE AFTER COOLDOWN TO BELOW
TO MAINTAIN LRV ELECTRICALLY. DECOUPLE 400 DEG F. DUST REMOVAL MAY HELP COOLDOWN.
" MOBILITY MECHANICALLY AT NEXT SToP.
B. MOTOR IS REQUIRED B. MOTOR WILL BE KEPT IN SER- V. ATTEMPT MOTOR COOLDOWN WHILE IN USE BY:
TO MAINTAIN ACCEPT- VICE. TRAVERSE WILL BE
- ABLE LRV MOBILITY AJUSTED TO BE WITHIN WALKING 1. DRIVING AT LEAST 4 KM/HR
ENVELOPE BEFORE TDS REACHES
450°F 2, AVOIDING PROLONGED UPSLOPES
3. BRUSHING ACCUMULATED DUST
31-66 | INSUFFICIENT POWER TO TAKE ACTION IN THE FOLLOWING
COMPLETE THE MOMINAL ORDER AS REQUIRED:
MISSION
1. REMOVE THE LCRU FROM LRV
POWER
2. CURTAIL THE TRAVERSE TO
WITHIN THE LRV POWER
AVAILABLE
-|31-67 | BRAKE WILL NOT RELEASE
*| ON ONE WHEEL ,
A. TRACTION DRIVE IS A. REMOVE POWER AND DECOUPLE A. IT WOULD BE WORTH TIME TO CHECK THE WHEEL
NOT REQUIRED FOR WHEEL BEFORE CONTINUING AFTER EACH STOP AS WORKING VIBRATION AND
LRV MOBILITY - MISSION. SHOCK MAY FREE MECHANISM.
B. TRACTION DRIVE IS B. ATTEMPT TG FREE BRAKE BY B. IT 1S DUBIOUS IF TRACTION DRIVE WILL OVER-
REQUIRED FOR LRV BACKING/ FORWARD MOTION, COME BRAKE, BUT ALL EFFORTS SHOULD BE
MOBILITY LEFT AND RIGHT STEERING EXPENDED BEFORE ABANDONING LRV.
COMMANDS, AND INDUCED SHOCKS
AND VIBRATION. IF ALL
FAILS, USE TRACTION DRIVE
TO ACHIEVE LRY MOBILITY.
31-68 | ABNORMAL AMPERE UN- REDISTRIBUTE LOADS TG MAINTAIN
BALANCE BETWEEN BATTERY REDUNDANCY.  IF A
BATTERY 1 AND BATTERY 2 DEFINITE MOTOR SHORT EXISTS
(LOSS OF POWER OUTPUT OF
TRACTION DRIVE), SHUT DOWN
TRACTION DRIVE AND DECOUPLE
AT NEXT STOP IF EXCESSIVE
MECHANICAL DRAG IS SUSPECTED.
31-69 | RESERVED
MISSION REV |pATE SECTION GROUP PAGE
ApoLLo 17 | FAL| 971772 | Lunar LRV
SURFACE OPS ELECTRIGAL 31-6 Tape 46.8
TSG 291 NASA —~ MSC




NASA - Manned Spacecraft Center

MiSSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
31-70] TRACTION DRIVE MOTOR
POWER CIRCUITRY:
A. FAILS ON A. REMOVE POWER FROM AFFECTED A. DRIVE POWER CB WILL POP IF FAILURE OCCURS
TRACTION DRIVE. USE AS WHILE BRAKE IS SET. CURRENT LIMITING IS
NECESSARY TO ACHIEVE ACCEPT- BYPASSED.
ABLE MOBILITY.
B. FAILS OFF B. REMOVE POWER FROM AFFECTED B, NO "JACKRABBIT" MODE CAPABILITY WITH
TRACTION DRIVE AFFECTED TRACTION DRIVE.
31-71| TRACTION DRIVE MOTOR
CONTROL CIRCUITRY:
A. FAILS ON A. USE AFFECTED TRACTION DRIVE A. USE DRIVE POWER SWITCH TO TURN AFFECTED
AS DESIRED TG ACHIEVE MAX MOTOR ON OR OFF.
MOBILITY. POWER DOWN IF
MOTOR IS UNMANAGEABLE AND
FOR STOPS.
B. FAILS OFF B. POWER DOWN AFFECTED TRACTION
DRIVE, DECOUPLE IF EXCESS-
IVE WHEEL DRAG IS SUSPECTED.
RULE NUMBERS 31-~72
* THROUGH 31-100 ARE
RESERVED,
MISSION REV |DATE SECTION GROUP PAGE
- APOLLO 17 ENL | 9/1/72 | LUNAR LRY
SURFACE 0OPS DRIVE 31-7 Tape 41.8
TSG 291 NABA — MBC




NASA - Manned Spacecraft Center
MISSI10N RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R | ITEM

31-101

SURFACE EXPLORATION SYSTEMS

THE FILM-REMAINING STATUS FOR 70-MM FILM WILL BE TRACKED VIA PERIODIC CREW READ-QUTS TO ENSURE RETENTION OF ADEQUATE

FILM FOR TASKS REMAINING ON THE EVA.
FOLLOWING SEQUENTIAL STEPS:

A. ELIMINATE HIGHLY DESIRABLE PHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASKS.

FOR FILM-LIMITED SITUATIONS, PHOTO DOCUMENTATION WILL BE REDUCED IN THE

B. ELIMINATE MANDATORY PHOTOGRAPHY WHERE TV COVERAGE CAN ADEQUATELY FULFILL THE PHOTO DOCUMENTATION REQUIREMENT.

C. ELIMINATE MANDATORY PHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASK.

TSG 29TA

MISSTON REV | DATE SECTION GROUP
APOLLO 17 |FNL | 9/1/72 7| LumAR SURFACE :
I SURFACE 0PS EXPLOR SYS 31-8 Tape 56.2
NASA — MBC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R| RULE| CcONDITION/MALFUNCTION | PHAsE RULING CUES/NOTES/COMMENTS
TRAVERSE GRAVIMETER
31-102 | TGE MEASUREMENT MADE THE MEASUREMENT WILL BE REPEATED | A PHASE LOCKED LOOP RATE ALARM IS INDICATED
WHILE MOUNTED TO THE WITH THE TGE PLACED ON THE BY THE THREE MOST SIGNIFIGANT DIGITS OF THE
LRV INDICATES A PHASE LUNAR SURFACE. ALL FUTURE DISPLAY BEING ZERO.
LOCKED LOOP RATE ALARM MEASUREMENTS WILL BE MADE WITH
THE TGE PLACED ON THE LUNAR
SURFACE.
31-103 | TGE MEASUREMENT MADE PHASE LOCK LOOP BYPASS MODE 1. PHASE LOCKED LOOP RATE ALARM S INDICATED
WHILE PLACED ON LUNAR WILL BE USED TO REPEAT THE BY THE THREE MOST SIGNIFICANT DIGITS OF
SURFACE INDICATES A MEASUREMENT AND FOR ALL FUTURE THE DISPLAY BEING ZERO.
PHASE LOCKED LOOP RATE MEASUREMENTS.
ALARM 2. PHASE LOCKED LOOP BYPASS MODE 1S INITIATED
BY DEPRESSING BOTH "GRAV" AND "READ"
SHITCHES SIMULTANEQUSLY.
3. ALL MEASUREMENTS IN PHASE LOCKED LOOP
BYPASS MODE HAVE A ZERO IN THE MOST
SIGNIFICANT DIGIT OF THE DISPLAY.
31-104 | INTERMEDIATE OVEN HoT PLACE TGE IN LM SHADE WITH 1. INTERMEDIATE OVEN HOT ALARM IS INDICATED
ALARM IS EXPERIENCED RADIATOR COVER OPENED PRIOR TO BY A6 OR 7 IN THE EIGHTH MOST SIGNIFICANT
PRIOR TO DEPARTURE ON DEPARTING ON EVA TRAVERSE, DIGIT OF THE DISPLAY.
EVA-1. -
2. TGE WILL BE USED ON EVA'S LI AND III.
"I31-105 { PRECISTON OVEN TEMP NO FURTHER MEASUREMENTS WILL BE | MAXIMUM POSITIVE DEVIATION S INDICATED BY AN
REACHES MAXIMUM POSITIVE TAKEN DURING THE REMAINDER OF | ODD NUMBER IN THE EIGHTH MOST SIGNIFICANT
DEVIATION THE CURRENT TRAVERSE. DIGIT OF THE DISPLAY AND A "7" IN THE NINTH
| (LEASTY SISNIFICANT DIRIT.
TGE WILL BE PLACED IN THE LM
SHADOW WITH THE RADIATOR
SURFACE EXPOSED AT THE EARLIEST
CONVENIENCE.
31-106 | RESERVED
MISSION REV SECTION GROUP PAGE
APOLLO 17 |FNL | 9/1/72 | LUNAR SURFACE
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R| RULE | CcONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
31-107 | TGE PHASE LOCK LOOP PHASE LOCK LOOP BYPASS MODE 1. FAILURE OF PHASE LOCK LOOP TO ACQUIRE
FAILS TO ACQUIRE LOCK WILL BE USED TO REPEAT THE LOCK IS INDICATED BY A "9" IN THE MOST
DURING A NORMAL GRAYITY WERSUREMENT AND FOR ALL FUTURE SIGNIFICANT DIGIT OF THE DISPLAY.
MEASUREMENT MEASUREMENTS
2. PHASE LOCKED LOOP BYPASS MODE IS
INITIATED BY DEPRESSING BOTH "GRAV" AND
"READ" SWITCHES SIMULTAMEOUSLY.
3. ALL MEASUREMENTS MADE IN THE PHASE LOCKED
LOOP BYPASS MODE HAVE A ZERO IN THE MOST
SIGNIFICANT DIGIT OF THE DISPLAY.
31-108 | TGE IS OPERATED IN PHASE TGE WILL BE PLACED ON LUNAR PLL BYPASS MODE HAS NO FILTERING REQUIRED FOR
LOCKED LOOP BYPASS MODE. SURFACE FOR ALL MEASUREMENTS LRV MOUNTED MEASUREMENTS.
TAKEN IN THE PLL BYPASS MODE.
31-109| TGE MEASUREMENT IN PHASE ABANDON THE TRAVERSE GRAVIMETER | LOSS OF VIBRATING STRING SIGNAL ACCELEROMETER.
LOCKED LOOP BYPASS MODE EXPERTMENT :
INDICATES ZEROS IN THE
SEVEN MOST SIGNIFICANT
DIGITS OF THE DISPLAY
31-110| BIAS MEASUREMENT LIGHT ABANDON TRAVERSE GRAVIMETER LOSS OF VIBRATING STRING ACCELEROMETER OUTPUT.
FAILS TO EXTINGUISH EXPERIMENT
AFTER 5 MINUTES OF
MEASUREMENT TIME.
MISSION | REV SECTION GROUP PAGE
APOLLO 17 | FNL [971/72 | LUNAR SURFACE
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MiSSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SURFACE ELECTRICAL PROPERTIES
31-111| SEP RECEIVER TEMP AT OPEN RADIATOR COVERS. 100% 1. SEP IS NOT USED DURING EVA 1.
INITIAL DEPLOYMENT IS DURING EVA 1.
> TBD® F 2. COVERS NORMALLY REMAIN CLOSED DURIKG
- EVA 1.
31-112| SEP RECEIVER TEMP PRIOR
TO A TRAVERSE IS:
A. >TBD°F A. OPEN RADIATOR COVERS 100%
DURING THE EVA
B. < 20°F B.- CLOSE RADIATdR COVERS
DURING THE EVA
PLACE THE RECEIVER IN STBY
MODE PRIOR TO THE TRAVERSE,
31-113| SEP RADIATORS ARE EXPOSED A, THE RADIATOR SURFACES WILL
BE DUSTED AFTER QPENING THE
COVERS AT THE END OF EACH
TRAVERSE :
B. THE RADIATOR SURFACES WILL
BE DUSTED AT THE BEGINNING
OF EACH STOP DURING WHICH
THE COVERS WILL BE OPEN.
31-114| RESERVED
31-115]| BETWEEN EVA SEP RADIATOR COVERS WILL MORMALLY
CONFIGURATION BE OPENED 20% FOR BETWEEN EVA
COUNTDOWN .
THIS WILL BE ADJUSTED TO 80%
OR 100% DEPENDING ON REAL-TIME
THERMAL CONDITIONS AT THE END
OF THE EVA.
MISSION REV IDATE SECTION GROUP PAGE
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MISSION RULES
SECTION 32 ~ ALSEP

R ITEM

32-1

GENERAL

THE FOLLOWING MISSION RULES APPLY TO FLIGHT CREW INVOLVEMENT WITH THE APOLLC LUNAR SURFACE EXPERIMENT PACKAGE
(ALSEP) WHILE THE CREW IS ON THE LUNAR SURFACE. THESE RULES ARE EXCERPTED FROM THE EMRD FOR APOLLO 17, AND MISSING
LETTERS ON RULES GR MISSING RULE NUMBERS PERTAINING TO GUIDELINES OR RULINGS WILL BE FOUND IN THAT DOCUMENT.

ALSEP OPERATIONAL GUIDELINES

GENERAL

A. THESE ALSEP GENERAL OPERATIONAL GUIDELINES ARE BASED ON OBJECTIVES IN THE FOLLOWING PRIORITIES:

1. HFE
2. LSF
3. 156
4, LMS
5. LEAM
NOTE
RIPPLE-OFF SEQUENCE I$:
T. PDR1 (7 W)
2, PDR 2 (14 W)
3. LMS
4, LEAM
5, HFE
B.
THROUGH REFERENCE EMRD FOR APOLLO 17
H.

1. THE ALSEP SHORTING PLUG SWITCH WILL BE ACTIVATED ASAP AFTER CENTRAL STATION DEPLOYMENT.

J. IF THE GROUND IS UNABLE TO COBTAIN DOWNLINK, THE GROUND WILL REQUEST THE ASTRONAUT TO ROTATE THE RESET
POWER SWITCH CW AND THEN CCW.

K. REFERENCE APOLLO 17 EMRD

L. A SINGLE COMMAND CARRIER WILL BE MAINTAINED ON AND IN THE SAFED CONFIGURATION EXCEPT TO SEND COMMANDS AND
REMOTE SITE HANDOVERS FROM DEPLOYMENT INITIATION UNTIL AFTER LM LIFT-OFF TO PROVIDE ADDITIONAL PROTECTION
AGAINST THE GENERATION OF SPURIQUS COMMANDS,

M. THE HFE BORE HOLES WILL HAVE PRIORITY OVER THE DRILL CORE STEM. THE HFE BORE HOLES WILL BE ATTEMPTED FIRST.
IF PROBLEMS ARE ENCOUNTERED, EFFORTS ON BORE HOLES WILL BE TERMINATED AFTER A TOTAL OF 20 MINUTES ACCUMULATED
DRILL ON TIME.

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTICON 32 - ALSEP ~ CONTINUED

R ] ITEM

32-1
{CONT)

N.

IF A HARD OBJECT IS ENCOUNTERED WHICH REDUCES DRILL RATE TO LESS THAN & INCHES PER MINUTE ON EITHER HFE PROBE
HOLE, THE FOLLOWING WILL BE ACCOMPLISHED:

1. IF THE SECOND STEM SECTION IS NOT ATTACHED, WITHDRAW AND START AT A NEW LOCATION FOR A MAXIMUM OF TWO
WITHDRAWALS.

2. IF THE SECOND STEM SECTION IS ATTACHED, CONTINUE UNTIL 10 MINUTES OF POWER.ON TIME FOR DRILL STRING HAS
ELAPSED. '

. REFERENCE APQLLO 17 EMRD

. IF THE CREW MUST RETURN TO THE LM-PRIOR TO COMPLETE ALSEP DEPLOYMENT, THE SHORTING PLUG SWITCH WILL BE

ACTIVATED "ON" IF THE ANTENNA IS EMPLACED. IF THE ANTENNA IS NOT EMPLACED, THIS SWITCH WILL NOT BE ACTIVATED
(PICK UP HERE ON EVA 2) .

THROUGH R. REFERENCE APQLLO 17 EMRD

FOR ANY MALFUNCTION DURING A SURFACE TASK, A MAXIMUM OF 10 MIN WILL BE SPENT ON THE CONTINGEMCY PROCEDURE BEFORE
THE TASK 1S ABANDONED, WITH THE FOLLOWING EXCEPTIONS:

- 1. RY¥6 FUELING - UP TO 20 MIN WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY PROCEDURES.

—

2. ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTIONS - UP TO 20 MIN WILL BE ALLOWED FOR MAKING THE CABLE CONNECTION.
3. ALSEP ANTENNA - UP TO 30 MIN WILL BE ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT,

4. ALSEP DEPLOYMENT MAY BE CONTINUED ON A LATER EVA IF ADDITIONAL TIME TO SPEND ON CONTINGENCY PROCEDURES IS
REQUIRED TO ATTAIN AN OPERATIONAL ALSEP.

FOR EVA TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DEPLOYMENT, THE FOLLOWING DEPLOYMENT INTERRUPTIQN POINTS
WILL BE OBSERVED IF PERMITTED BY CREW SAFETY CONSIDERATION:

1. REMOVE ALSEP PACKAGES 1 AND 2. CLOSE SEQ. BAY DOOR, REPLACE ALSEP PACKAGES WITH HANDLES UP AND WITH
EXPERIMENTS FACING THE SUN WITHIN 15°,

2. TILT FUEL CASK (DOME NOT REMOVED).

3. TILT FUEL CASK. REMOVE DOME. DQ NOT DEFUEL.

4. FUEL RTG. THEN CARRY ALSEP TO DEPLOYMENT SITE. REMOVE ALL COMPONENTS FROM PACKAGE 2. CARRY PACKAGE 1 TO
EMPLACEMENT SITE. DO NOT CONNECT RTG CABLE TO CS UNLESS SUFFICIENT TIME IS AVAILABLE TO ERECT THE

€S SUNSHIELD.

5. CONNECT HFE CABLE TO CS. REMOVE PSE, ASE, AND LSM FROM SUBPACKAGE 1. ALIGN CS AND RAISE SUNSHIELD. MOUNT
ANTENNA MAST, GIMBAL, AND ANTENNA. LEVEL AND ALIGN ANTENNA, DEPRESS SHORTING PLUG ON WAY BACK TO LM.

6. DEPLOY ALSEP EXPERIMENTS AND COMPLETE TASKS. A HOLD POINT EXISTS AFTER EACH TASK IS COMPLETED, DEPRESS SHORT-
ING PLUG SWITCH AND ROTATE ASTRO SWITCH 1 CLOCKWISE ON WAY BACK TO LM (SEE CONTINGENCY PROCEDURES FOR
HOLD POINTS).

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 32 - ALSEP - CONTINUED

R | ITEM
32-1 U. IF ALL SPQTS ON TEMP LABLE ON HORSE COLLAR ARE BLACK AFTER FUELING RTG, CREW MUST NOT TOUCH SHORTING PLUG UNTIL IT
{CONT) HAS COOLED SUFFICIENTLY {10 MIN ON PKG 1).
V. ALSEP DEPLOYMENT WILL NOT BE STARTED IF IT IS KNOWN THAT LESS THAN 1 HR 30 MIN IS AVAILABLE FOR ALSEP IN EVA 1,
32-2 .REFERENCE APOLLO 17 EMRD
AND
32-3
32-4 A, REFERENCE APOLLO 17 EMRD
B. THE CREW WILL REPORT RECHECK OF THE LSG LEVEL AND ALIGNMENT AFTER EXPERIMENT UNGAGING.
32-5 A. REFERENCE APOLLO 17 EMRD
B. THE LSP CHARGES WILL BE DEPLOYED IN LINE OF SIGHT WITH THE LSP XMTR ANTENNA AND IN AN AREA WHERE THE CHARGE WILL
HAVE UNIFORM CONTACT WITH THE LUNAR SURFACE
C. THROUGH D REFERENCE APOLLO 17 EMRD
E. DEPLOYMENT OF THE LSP EXPLOSIVE PACKAGE (EP) WILL BE TERMINATED ANY TIME ONLY ONE SAFETY FEATURE REMAINS. THE
FOLLOWING CONDITIONS MUST BE MET BEFORE THE EP CAN DETONATE:
1. ASTRO SW #2 ROTATED TO CW (ENABLE) POSITION. ENABLES 29 V TO THE LSP CENTRAL ELECTRONICS.
2. LSP "OPERATE" CMD (OCTAL 055) RECEIVED BY LSP CENTRAL ELECTRONICS.
3. LSP TRANSMITTER PULSES ENABLE CMD (OCTAL 156) RECEIVED BV LSP CENTRAL ELECTRONICS.
4. LSP FORMAT ON CMD (OCTAL 003) RECEIVED BY THE ALSEP CENTRAL STATION DOP,
5. TIME-OUT OF SAFE/ARM SLIDE TIMER TO THE ARM CONDITION.
6. TIME~OUT OF THERMAL BATTERY TIMER.
STATUS OF EACH OF THESE SAFETY FEATURES DURING NORMAL CREW HANDLING IS AS FOLLOWS:
FEATURES SAFED TOTAL MUMBER SAFED
1. ALSEP DEPLOYMENT 1, 2,3,4,5,6 6
2. CHARGE DEPLOYMENT 2,3,4,5,6 5
3. LSP PASSIVE LISTENING 3,5,6 3
32-6
THRU REFERENCE APOLLO 17 EMRD
32-80
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 32 - ALSEP - CONCLUDED

R RULE | CONDITION/MALFUNCTION | PHASE RULING CUES/NOTES/COMMENTS
32-81°| UNABLE TO DRILL NORMAL
HFE EMPLACEMENT HOLES
A. IF EITHER HOLE IS A.1. HAND-AUGER BORE STEMS INTO
LESS THAN 24 INCHES SUBSURFACE AT LEAST
DEEP AND DRILL IS 40 INCHES
THOPERABLE
2. IF UNSUCCESSFUL’INSERT
PROBE INTO HOLE MADE BY A
DOUBLE CORE TUBE. FILL
HOLE AROUND PROBE.
3. IF UNABLE TO OBTAIN DEPTH
>24 INCHES, DIG TRENCH
APFROX. 4 FT LONG, SLOPING
FROM 1 INCH DEEP AT ONE END
TO APPROX. 18 INCHES DEEP
AT OTHER END, PLACE PROBE
IN TRENCH WITH CABLE AT
SHALLOW END." COVER PROBE
AND FIRST 6 FT OF CABLE
WITH AS MUCH SOIL AS
POSSIBLE.
B. ‘NEITHER HOLE IS B.  DRILL DEEP CORE AT PROBE | B. USE TREADLE AND EXTRACTOR TO HOLD SOIL IN
24 INCHES DEEP AND NO. 1 LOCATION AND INSERT PLACE. MOVE TREADLE AT LEAST 10 FEET DOMN
DRILL IS STILL PROBE IN HOLE THROUGH THE CABLE TOWARD THE ELECTRONICS.
OPERABLE TREADLE , AND CAVE SOIL IN .
ARQUND PRORE. _
c. IF HOLE IS NOT C.  PLACE PROBE IN HOLE AS FAR
NOMINAL DEPTH AS IT WILL GO. EMPLACE
LOWER RADATION SHIELD ON
THE TOP OF THE PROBE
REGARDLESS OF PROBE DEPTH.
32-82 | HAVE CHOICE OF DRILLING DRILL SECOND HFE PROBE EMPLACE- | HFE HAS PRIORITY OVER CORE SAMPLE.
SECOND HFE HOLE OR CORE MENT HOLE.
SAMPLE HOLE
32-83 { DRILL RATE REDUCED TQ A. IF LESS THAN THO STEM
LESS THAN 5 INCHES PER SECTIONS ARE ATTACHED TO
MINGTE THE POWER HEAD, WITHDRAW
AND START AT NEW LOCATION
FOR MAXIMUM OF TWO WITH-
DRAWALS .
B. IF TWO OR MORE STEM SECTIONS
ARE ATTACHED TO THE POWER
HEAD, CONTINUE UNTIL
10 MINUTES OF POWER ON TIME
FOR THE DRILL STRING HAS
ELAPSED.
32-84 | REFERENCE APOLLO 17
THRY | EMRD
32-110
mrsston | RV foate SECTION GROUP PAGE
ApoLLo 17 | FNL] 971772 | ALseEP SPECIFIC 32-4 Tape 47.7
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'SECTION 33 IS DELETED.

REFERENCE LUNAR ORBIT
EXPERIMENT MISSION
RULES IN SECTION 3 OF
THIS DOCUMENT,

THIS SECTION WAS DELETED
TO ELIMINATE DUPLICATION
OF RULES IN SECTION 3
OF THIS DOCUMENT,
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MISSION RULES
APPENDIX A - ACRONYMS AND SYMBOLS

R | ITEM
ACRONYMS
AC ALTERNATING CURRENT
ACA ATTITUDE CONTROLLER ASSEMBLY
ACCEL ACCELEROMETER
ACCUM ACCUMULATOR
ACS ATTITUDE CONTROL AND STABILTZATION SYSTEM
ACT ACTUATOR
ADEG AUXILIARY DISPLAY EQUIPMENT GROUP
AEA ABORT ELEGTRONICS ASSEMBLY
AELD ASCENT ENGINE LATCHING DEVICE
AFD’ ASSISTANT FLIGHT DIRECTOR
AFETR AIR FORCE EASTERN TEST RANGE
A/G AIR-T0-GROUND
AGS ABORT GUIDANCE SECTION
ALDS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLITUDE MODULATION
AMP AMPERE(S)
ANT ANTENNA
AOA ANGLE OF ATTACK
AOH APOLLO OPERATIONS HANDBOOK
AOT ALIGNMENT OPTICAL TELESCOPE
APS ASCENT PROPULSION SYSTEM
APS AUXILIARY PROPULSION SYSTEM
ARIA APOLLO RANGE INSTRUMENTATION AIRCRAFT
ASA ABORT. SENSOR ASSEMBLY
ASAP AS SOON AS PRACTICAL
ASC ASCENT :
ATCA ATTITUDE AND TRANSLATION CONTROLLER ASSEMBLY
ATP ALTERNATE TARGET POINT
ATT ATTITUDE
AUX AUXILIARY .
AZUSA ELECTRONIC TRACKING AND VECTORING SYSTEM, ET
BA BANK ANGLE
BAP BEST ADOPTIVE PATH
BAT BATTERY
BDA BERMUDA, MSFN REMOTED SITE
B/H BLOCK HOUSE
BMAG BODY MOUNTED ATTITUDE GYROQ
BRSO BERMUDA RANGE SAFETY OFFICER
BSE BOOSTER SYSTEMS ENGINEER
BTU BRITISH THERMAL UNIT
CAL CALIBRATE :
CASTS COUNTDOWN AND STATUS TRANSMISSION SYSTEM
CcB CIRCUIT-BREAKER
CCATS COMMAND, COMMUNICATIONS, AND TELEMETRY SYSTEM
CCH COUNTERCLOCKWISE
CDH CONSTANT DELTA HEIGHT
CoP COMMAND DATA PROCESSOR
CDR COMMANDER
v COUPLING DATA UNIT
CES CONTROL ELECTRONICS SYSTEM
CEVT CONTINGENCY EXTRAVEHICULAR TRANSFER
CFM CURIC FEET PER MINUTE:
CIF CENTRAL INSTRUMENTATION FACILITY
CIM COMPUTER INPUT MATRIX
KT CIRCUIT
CLTC CHIEF LAUNCH VEHICLE TEST CONDUCTOR
M COMMAND MODULE
cMe COMMAND MODULE COMPUTER
CHD COMMAND
P COMMAND MODULE PILOT
/0 CUTOFF
02 CARBON DIOXIDE
CORS CREW OPTICAL ALIGNMENT SIGHT
€01 CONTINGENGY ORBIT INSERTICN
oM COMMUNICATION
CONF CONFERENCE
CONTROL LM GNC SYSTEMS ENGINEER
cP COMMUNICATIONS PROCESSOR
CRO CARNARVON, MSFN REMOTED SITE
CRYO CRYOSENICS
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
APPENDIX A - ACRONYMS AND SYMBOLS - CONTINUED

R | ITEM
CSI CONCENTRIC SEQUENCE INITIATE
CSM COMMAND SERVICE MODULE
CTE CENTRAL TIMING EQUIPMENT
CvVs CONTINUQUS VENT SYSTEM
CVTS CHIEF VEHICLE TEST SUPERVISOR
CH CLOCKWISE
C&W CAUTION AND WARNING
CYI CANARY ISLAND
DAP DIGITAL AUTO PILOT
DB DEADBAND
BC DIRECT CURRENT
DCA DIGITAL COMMAND ASSEMBLY
DCS DIGITAL COMMAND SYSTEM
DDD DIGITAL DISPLAY DRIVER
DECA DESCENT ENGINE CONTROL ASSEMBLY
DEDA DATA ENTRY AND DISPLAY ASSEMBLY
DEG DEGREF
DESC DESCENT
OFI DEVELOPMENT FLIGHT INSTRUMENTATION
DIC DPS INSERTION CAPABILITY ’
DK DOCK
DKD DOCKED
DOD DEPARTMENT OF DEFENSE
DPS DESCENT PROPULSION SYSTEM
DRA DISCRETE RECOVERY AREA
DRS DATA RECEIVING STATION
DSC DYNAMIC STANDBY COMPUTER
DSE DATA STORAGE EQUIPMENT
DSKY DISPLAY KEYBOARD
0TO DETAILED TEST OBJECTIVE
D/TV DIGITAL TO TELEVISION
ECS ENVIRONMENTAL CONTROL SYSTEM
EDS EMERGENCY DETECTION SYSTEM
EECOM " ELECTRICAL, ENVIRONMENTAL, AND COMMUNICATIONS
EKG ELECTROCARDIOGRAM
EMR ERROR MONITOR REGISTER
EMRD EXPERIMENTS MISSION RULE DOCUMENT
EMS ENTRY MONITORING SYSTEM
EMU EXTRAVEHICULAR MOBILITY UNIT
ENG ENGINE
EPS ELECTRICAL POWER SYSTEM
ERR ERROR
ESE ELECTRONIC- SUPPORT EQUIPMENT
ETDM RANGE SAFETY SUPERVISOR, KSC CALLOUT
ETR EASTERN TEST RANGE
EVA EXTRAVEHICULAR ACTIVITY
EVAP EVAPORATOR
EVT EXTRAVERICULAR TRANSFER
EVVA EXTRAVEHICULAR VISOR ASSEMBLY
F/A FORWARD/AFT
FC FUEL CELL OR FLIGHT CONTROL
FCSM FLIGHT COMBUSTION STABILITY MONITOR
FD FLIGHT DIRECTOR
FDAI FLIGHT DIRECTOR ATTITUDE INDICATOR
FDO FLIGHT DYNAMICS OFFICER
FIDO FLIGHT DYNAMICS OFFICER
FIG FIGURE
FITH FIRE IN THE HOLE
FL FULL LIFT
M FREQUENCY MODULATION
FPS FEET PER SECOND
FQR FLIGHT QUALIFICATION RECORDER
FTP FIXED THROTTLE POINT
G GRAVITY
Gal GUIDANCE AND CONTROL
GASTA GIMBAL ANGLE SEQUENCE TRANSLATION ASSEMBLY
GBI GRAND BAHAMA ISLAND
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
APPENDIX A - ACRONYMS AND SYMBOLS - CONTINUED

R | ITEM

GCTA GROUND COMMAND TV ASSEMBLY

GDA GIMBAL DRIVE ASSEMBLY

6DC GYRO DISPLAY COUPLER

GET GROUND ELAPSED TIME

GETI GROUND ELAPSED TIME OF IGNITION

aNT GREENWICH MEAN TIME

GMTLO GREENWICH MEAN TIME OF LIFTOFF

GaN GUIDANCE AND NAVIGATION

GN2 GASEOUS NYTROGEN

GNC GUIDANCE, NAVIGATION, AND CONTROL

GNCS GUIDANCE, NAVIGATION, AND CONTROL SYSTEM

GND GROUND

GRR GUIDANCE REFERENCE RELEASE

GRS GAMMA-RAY SPECTROMETER

GSFC GODDARD SPACE FLIGHT CENTER

6Ts GIMBAL TRIM SYSTEM

GUTDD GUIDANCE OFFIGER

H2 HYDROGEN

H20 WATER

Ha HEIGHT OF APOGEE

HAM HAWATT

HBR HIGH BIT RATE

HF HIGH FREQUENCY

HFE HEAT FLOW EXPERIMENT

Hp HEIGHT OF PERIGEE

HS HIGH-SPEED

Hz HERTZ

Ic INTERCOMMUNICATIONS EQUIPMENT

1GA INNER GIMBAL AXIS

1y INERTIAL MEASUREMENT UNIT

1N INJECTOR

INST INSTRUMENTATION

INV INVERTER

P IMPACT POINT OR IMPACT PREDICTION

IRIG INERTIAL RATE INTEGRATING GYRO

150L TSOLATION

IS5 INERTIAL SUBSYSTEM

1U INSTRUMENTATION UNIT

T INTRAVEHICULAR TRANSFER

o JET DRIVER

KOH POTASSIUM HYDROXIDE

ksc KENNEDY SPACE CENTER

LB POUND

LBR LOW BIT RATE

LCG LIQUID COOLING GARMENT

LCRU LUNAR COMM RELAY UNIT

LEAM LUNAR EJECTA AND METEORITES

LES LAUNCH ESCAPE SYSTEM

LET LAUNCH ESCAPE TOWER

LGC LM GUIDANCE COMPUTER

L2 LIQUID HYDROGEN

L10H LITHIUM HYDROXIDE

LM LUNAR MODULE

LMDE LM DESCENT ENGINE

Lup LUNAR MODULE PILOT

LNs LUNAR MASS SPECTROMETER

L/0 LIFT OFF

LOI LUNAR ORBIT INSERTION

LS LINE-QF-SIGHT

LOX LIQUID OXYGEN

L/R LEFT/RIGHT

LR LUNAR ROVING VEHICLE

LSG LUNAR SURFACE GRAVIMETER

Lsp LUNAR SEISMIC PROFILING

LV LOW VOLTAGE

L/Y LAUNCH VERTCLE

LVDA LAUNCH VEWICLE DATA ADAPTER

LvoC LAUNCH VEHICLE DIGITAL COMPUTER

REV | DATE SECTION GROUP PAGE
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MISSION RULES
APPENDIX A - ACRONYMS AND SYMBOLS - CONTINUED

R | ITEM

MALF MALFUNCTION
MC MAPPING CAMERA
MCC MISSION CONTROL CENTER
MCC MIDCOURSE CORRECTION
MCEW MASTER CAUTION AND WARNING
MDAS MEDICAL DATA ACQUISITION SYSTEM
MED MANUAL ENTRY DEVICE
MFSC MASTER EVENTS SEQUENCE CONTROLLER:
MFCO MANUAL FUEL CUTOFF
MFV MAIN FUEL VALVE
MGA MIDDLE GIMBAL AXIS
MIL MERRITT ISLAND
MITE MASTER INSTRUMENTATION TIMING EQUIPMENT
MNFLD MANTFOLD
M&0 MAINTENANCE AND OPERATION
MOC MISSION OPERATIONS COMPUTER
MS MASS SPECTROMETER
MSFN MANNED SPACE FLIGHT NETWORK
MSK MANUAL SELECT KEYBOARD
MSTC CSM SPACECRAFT TEST CONDUCTOR .
MTVC MANUAL THRUST VECTOR CONTROL
MUX MULTIPLEXER
NASA NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
NCC COMBINED CORRECTIVE MANEUVER
NM NAUTICAL MILES
NPY NON-PROPULSIVE VENT
NSR COELLIPTICAL MANEUVER
02 OXYGEN
0/8 ONBOARD
QDOP OFFSET DOPPLER AND POSITION
QGA QUTER GIMBAL AXIS
OMSF QFFIGE OF MANNED SPACE FLIGHT
OPS OXYGEN PURGE SYSTEM
ORDEAL GRBITAL RATE DRIVE ELECTRONICS APOLLO LM
OXID OXIPIZER
PAFB PATRICK AIR FORCE BASE
PAM PULSE AMPLITUDE MODULATION
P8 PUSH~BUTTON
PC PAN CAMERA
PC PERICYNTHION
PCM PULSE CODE MODULATION
PCMGS PULSE CODE MODULATION GROUND STATION
PCO2 PARTIAL PRESSURE CARBON DIOXIDE
PDR POWER DISSIPATION RESISTOR
PDS/DD PLOTTING DISPLAY SUBCHANNEL/DATA DISTRIBUTION
P&FS PARTICLES AND FIELDS SUBSATELLITE
PGA PRESSURE GARMENT ASSEMBLY
N PGNCS PRIMARY GUIDANCE AND MAVIGATION CONTROL SYSTEM, CSM
PGNS PRIMARY GUIDANCE AND NAVIGATION SYSTEM, LM
PIPA PULSE INTEGRATING PENDULOUS ACCELEROMETER
PLSS PORTABLE LIFE SUPPORT SYSTEM
PO POWER OUT
PO2 PARTIAL PRESSURE OXYGEN
POS POSITION
POS PRIMARY OXYGEN SYSTEM
PPM PARTS PER MILLION
PQGS PROPELLANT QUANTITY GAGING SYSTEM
PRELN PRELAUNCH
PRESS PRESSURE
PRI PRIMARY
PROC PROCEDURE
PROP PROPELLANT
PSA POWER SERVO AMPLIFIER
PSI POUNDS PER SQUARE INCH
PSID POUNDS PER SQUARE INCH DIFFERENTIAL
PSS PAD SAFETY SUPERVISOR
PTA PULSE TORQUE ASSEMBLY
PTP PREFERRED TARGET POINT
PTY PITCH THRUST VECTOR
PY PROPELLANT UTILIZATION
PUGS PROPELLANT UTILIZATION AND GAGING SYSTEM
PVT PRESSURE-VOLUME-TEMPERATURE
PYRO PYROTECHNICS
MISSION REV DATE SECTION GROUP PAGE
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APPENDIX A - ACRONYMS AND SYMBOLS - CONTINUED

R | ITEM

qry

RAD
RET
RCS
RCU
RCVR
REF
REFSMMAT
REQD
RETRB
RETRO
REV

TD&E

0P
TELCOM
TEMP
TFF
THC
TIG
TLI

MG
TNK
TOK

QUANTITY

RADIATOR

RETRACT

REACTION CONTROL SYSTEM

REMOTE CONTROL UNIT

RECEIVER

REFERENCE

REFERENCE TO STABLE MEMBER MATRIX
REQUIRED

RETRO ELAPSED TIME TO REVERSE B
RETROFIRE OFFICER

REVOLUTTON

RADIQ FREQUENCY

RETROFIRE OFFICER

RATE GYRO ASSEMBLY

ROTATION HAND CONTROLLER

RANGE OF IMPACT POINT

ROLL LEFT

RENDEZVOUS

DOWNRANGE ERROR

RENDEZVOUS RADAR

ROLL RIGHT

ROLL STABILITY INDICATOR

RANGE SAFETY OFFICER

RESOLVER

REAL-TIME AUXILIARY COMPUTING FACILITY
REAL-TIME COMMAND

REAL-TIME COMPUTER COMPLEX

SPACECRAFT

SIGNAL CONDITIONING EQUIPMENT
STABILIZATION AND CONTROL SYSTEM
SCIENTIFIC DATA SYSTEM

SECONDARY

SECOND

SUSTAINER ENGINE CUTOFF, S-IV8 CUTOFF
SEQUENTIAL EVENTS CONTROL SYSTEM
SURFACE ELECTRICAL PROPERTIES
SUPER-CRITICAL HELIUM

SIGNAL

SPACECRAFT LM ADAPTER

SATURN LAUNCH VEHICLE

SERVICE MODULE

SERVICE MODULE JETTISON CONTROLLER
SPACECRAFT OPERATIONAL DATA BOOK
SOLENOID

STANDARD OPERATING PROCEDURE
SHUT-OFF VALVE

SPACECRAFT PLANNING AND ANALYSIS
SERVICE PROPULSION SYSTEM
SUPERINTENDENT RANGE OPERATIONS
SPACE SUIT COMMUNICATOR

STANDBY

SWITCH

SEXTANT

TIME BASE

TO BE DETERMINED

TEST CONDUCTOR

TELEMETRY AND COMMUNICATIONS
CONDENSER EXHAUST TEMPERATURE
THRUST CHAMBER PRESSURE
TRANSPOSITION, DOCKING, AND EJECTION
TELEMETRY DATA PROCESSOR

LM EECOM

TEMPERATURE

TIME OF FREE FALL

THRUST AND CONTROLLER

TIME OF IGNITION

TRANSLUNAR IRJECTION
TELEMETRY

THERMAL METEROID GARMENT
TANK

THRUST OKAY

MISSION
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R} ITEM
TPF TERMINAL PHASE FINALIZATION
TPI TERMINAL PHASE INITIATE
TRNS TRANSFER
TRUN TRUNNION
TTC TRANSLATION THRUST CONTROLLER
TTY TELETYPE
TVC THRUST VECTOR CONTROL
u/D UP/DOWN
upL UPDATA LINK
UHF ULTRAKRIGH FREQUENCY
UNDKD UNDOCKED
sk UNIFIED S-BAND
vC VELOCITY COUNTER
VEI INERTIAL VELOCITY AT ENTRY
VGX VELOCITY TO BE GAINED X-AXIS
VGY VELOCITY TO BE GAINED Y-AXIS
VGZ VELOCITY TO BE GAINED Z-AXIS
VHF VERY HIGH FREQUENCY
Ly VALVE
VSM VIDED SWITCHING MATRIX
WBD . WIDE-BAND DATA
WMS WASTE MANAGEMENT SYSTEM
WT WEIGHT
XFEED CROSSFEED
T TRANSMIT
XMTR TRANSMITTER
¥ © YAW OR Y-AXIS
YTV YAW THRUST VECTOR
z Z-AXIS
SYMBOLS
o H ALTITUDE
; aVIN DELTA VELOCITY IN INSERTION
ATB DELTA BURN TIME
aH DELTA ATTITUDE
MISSION REV } DATE SECTION GROUP PAGE
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APPENDIX B - DISTRIBUTION LIST

R ITEM

DISTRIBUTION LIST

DIRECTOR
AA/KRAFT, C. C., JR.

AB/SJOBERG, S. A,
AC/ABBEY, G.

DIRECTOR OF FLIGHT OPERATIONS

FA/TINDALL, H. W.
ROSE, R. G.

FLIGHT CONTROL DIVISION

FC/KRANZ, E. F.
GRIFFIN, G. D.
FRANK, M. P.
ROACH, J. M.
BROOKS, M. F.

FC2/HARLAM, C. S.

FC3/LOE, T. R. {43)

FC3/BLAIR, L. W. (2)

FCA/HANNIGAN, 0. E. (25)

FC5/BOSTICK, J. C. (16)

FC8/SHELLEY, C. B. (6)

FC6/HOOVER, R. (24)

FC9/SAULTZ, J. E. (18)

P-KO-F/HAMNER, R. S. (20)

FC7/STULLKEN, D. E. {27) ALSD, SEND EXTRA COPIES TO STULLKEN/FCT

FLIGHT SUPPORT DIVISION

FS/STOKES, J. D.
FS4/BULLOCK, E. €. (18)
FS6/RANDALL, E. L.
FS6/GARMAN, J. R.
FS7/WATKINS, J. D.

MISSION PLANMING AND ANALYSIS DIVISION

FM/MAYER, J. P. (2)
FM2/BENNETT, F. V. (6)
FM3/BROMN, R. H,
EM4/ZJENKINS, M. V.
FM7/CASSETT, M. D.
FM8/LINEBERRY, E. C.
FM3/MCHENRY, E. N.
FM13/GURLEY, J. R. (3)

DIRECTOR OF FLIGHT CREW QPERATIONS

CA/SLAYTON, D. K.
CB/ASTRONAUT OFFICE (10)

FLIGHT CREW INTEGRATION DIVISION

CD4/KUEHNEL, H. A.
CD2/FRANKLIN, &G. C.

"CREW TRAINING AND STMULATION DIVISION

CE12/RUDD, C. D.

WARD, T.
CE2/FABER, S.
CEK/THOMPSON, L. E. (16)
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R Y ITEM

CREW PROCEDURES BIVISION

C63/ZEDEKAR, R. 6. (5)
CG4/KRAMER, P. (4)
CG5/HOLLOWAY, T. W. (8)

DIRECTOR OF MEDICAL RESEARCH AND OPERATIONS

DA/JOHNSTON, R. S.
DD/MEDICAL OPERATIONS (7)

PUBLIC AFFAIRS OFFICE

AP3/WARD, 0. {3}

APOLLO SPACECRAFT PROGRAM OFFICE

PA/MORRIS, 0, G.
LUNNEY, G. S.
PD/KUBICKI, R. L.
PD12/MISSION STAFF ENGINEER
PG/GOREE, J. F. {2)
PD12/KOHRS, D.
PD4/SILVER, M. (25)
PDI/WILLIAMS, L.
PE/CORCORAN, D, M. (3)
PA23/TASH, H. L. (5)
PT/ARABIAN, D, D.
PT3/DATA LIBRARY (8)
KT/DOUGLAS, W. H.
NA/BLAND, W. M., JR.
PF/ (2
PD12/SEGNA, D. (2)

DIRECTOR OF ENGINEERING AND DEVELOPMENT

EA22/BURT, R.
EB5/BURTZLOFF
EB3/MUNFORD
JOHNSON, G. W.
EC/SMYLIE, R. E.

HURT, P. F.
EC2/GIBSON, J. L.
EC3/SAMONSKI, F. H. (2)
ECA/HINNERS, A, H.
EC7/RADNOFSKY, M. 1.
EC9/LUTZ, C. €.
EE13/IRWIN (9)
EF/GIESECKE, R. L.
EG2/COX, K. J.
EG7/HANAWAY , J.
EG3/WILSON, R. E.
EG/MIT/IL-LAWTON, T. M.
EP/FERGUSON, R. B. (3)
EP2/YODZIS, C. W. (4)
EP4/POHL, H. 0. (3)
ES42/ROGERS, W, F. (2)

EX/REDD, B.
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RJITEM

FLIGHT SAFETY OFFICE
SN/RICE; C. N, (3)

RELIABILITY AND CERTIFICATION OFFICE

NB2/WILLIAMS, H, L, (2}
ND/JONES, J. A,

DIRECTOR OFISCIENCE AND APPLICATIONS

TA/CALIO, A. J. (3)
TA/WRIGHT, R. A. (3)
TD5/BALDWIN, R. {10)

SKYLAB PROGRAM OFFICE
KM/BISHOP, A. A.

TRW_HOUSTON

TRW TECHNICAL. INFORMATION CENTER, HOUSTON OPERATIONS (5)
H2/2064-MITCHELL, R. A.

NORTH AMERICAN ROCKWELL HOUSTON

SWIM, R. (2}

GODDARD _SPACE FLIGHT CENTER
KNOX, C. B. (9)
CODE 821.1
MANNED FLIGHT OPERATIONS DIVISION, REQUIREMENTS SECTION

JOHN F. KENNEDY SPACE CENTER NASA - MSOB

AA-AVO/SMITH, A. G. (4)
CEK/ASTRO OFFICE (6)
LO/KAPYRAN, W. J.
LO-PLN-2/KNIGHT, G. W.
LV/GRUENE, H.
LV-B/RIGELL, I, A.
LV-0MO-1/NAGEL, C. G.
LV-0MO-3/YOUMANS, R. E.
LV-GDC/LEALMAN, R. E.
Lv-INS/EDWARDS, M. D.
LS/WILLIAMS, J. J.
LS-ENG-T/GASKINS, R, B, (4)
L$-ENG-8/MARS, C. B

(2)

)

)

TBC, VAB 2L1/ZYZAK, E. E.
NR, 3MI/FISCHER, G. R. (2)
MDC, 3K1/SHAFFER, J. R, (2
1BM, 3N1/GROVIER, P. M. (2
TS/CLARK, R. L. (2)
RS/MOORE, A. H.
IN/SENDLER, K. (3)
SO/GORMAN, R. E.
PSK/MORSE, A. E.

KSC MISSION DIRECTOR'S OFFICE, R3121, MSO BLDG.
GAC, M/S 300-6/WATSON, J. K. (6)

MARSHALL SPACE FLIGHT CENTER

MSFC/P-MO-MGR, MISSION OPERATIONS OFFICE (40)
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OFFICE MANNED SPACEFLIGHT

M/MYERS, D.
MA/PETRONE, R.
MA/LEE, C. M.
MAO/LAND, E. W. (20}
TC/DRAPER, C. N, (5
MAE/ALLMAN, J.

DOD MSF SUPPORT OFFICE PAFB, FLA

DDMS-M
DDMS-N/DEARMAN, J., MAJ.
ETOOP-2 PAFB FLA, 32925 (7)

MIT INST. LABORATORIES CAMBRIDGE, MASS.

NEVINS, J. (4)
coPPs, S. (2)

LARSON, R. (2)
FELLMAN, P. (3)

GRUMMAN ATRCRAFT ENGINEERING CORP., BETHPAGE, MEW YORK
PRATT, R. {35)

NASA, DAYTOMA BEACH OPER, P. 0. BOX 2500, DAYTONA BEACH, FLA. 32015
MA-2D/CAHALAN, P. F,

GENERAL' ELECTRIC, 1830 NASA BLVD, HOUSTON, TEXAS 77058
GE/753/MNELSON, G. C.

BENDIX
TDX/MILEY, R. R. (2)

BOEING CORPORATION
HAOA/DATA MANAGEMENT (4)

HEATHER
SANDERSON, ALAN N.
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R | ITEM
CHANGE CONTROL

1.0 INTRODUCTION

1.1 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 RATIONALE
FOR MAKING THEM), AND WILL PROVIDE A MEANS FOR PROMULGATING INDIVIDUAL RULE UPDATES BETWEEN REVISIONS
(INTERIM CHANGES).

1.2 EFFECTIVITY
SEPTEMBER 1, 1972

2.0 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 SUBMITTED DIRECTLY TO THE ASSISTANT FLIGHT DIRECTOR
(AFD). CHANGES ORIGINATING WITHIN THE FLIGHT CONTROL TEAM WILL BE SUBMITTED TO THE AFD VIA THE PRIME
MISSION OPERATIONS CONTROL ROOM (MOCR) POSITION COMCERNED.

2.1.7 FORMAT
PERSONS DESIRING TO SUBMIT A PROPOSED CHANGE WILL COMPLETE ALL ITEMS ON THE FORM SHOWN IN FIGURE C-1
(FORM MUST BE TYPED). ADDITIONAL PAGES MAY BE USED IF THE SPACE PROVIDED IS NOT ADEQUATE, - THE COMPLETED
ORIGINAL FORM AND ONE COPY WILL THEN BE FORWARDED TO THE AFD.
THE AFD WILL REVIEW THE FORM FOR COMPLETENESS AND PROPER MISSION RULE FORMAT, AND MAKE CORRECTIONS AS
REQUIRED. THE ORIGINATOR WILL BE ADVISED OF ANY SUCH CHANGES.

2,2 APPROVAL

2.2.1 COORDINATION
THE ORIGINATOR OF THE CHANGE MAY OBTAIN PRELIMINARY CONCURRENCES. THE AFD WILL, HOWEVER, OBTAIN FORMAL
CONCURRENCES OR DISAPPROVALS {VERBALLY OR BY INITIATING) FROM THE NECESSARY PERSONNEL. VERBAL CONCURRENCES
WILL BE INDICATED IN THE APPROPRIATE SIGNATURE BOX.

2.2.2  SIGNOFF/DISAPPROVAL
UPON OBTAINING THE REQUIRED CONCURRENCES OR NEGATIVE COMMENTS, THE AFD WILL PRESENT THE PROPOSED CHANGE
TO THE FLIGHT DIRECTOR FOR FINAL APPROVAL OR DISAPPROVAL. THE AFD MAY SIGN OFF OR DISAPPROVE PROPOSED
CHANGES IN THE ABSENCE OF THE FLIGHT DIRECTOR.

2.2.3 DISAPPROVED CHANGES
IF A CHANGE IS DISAPPROVED THE AFD WILL RETURN THE COPY TO THE ORIGINATOR. A COPY OF THE REQUESTED
CHANGE WILL BE RETAINED FOR FUTURE REFERENCE.

MISSIDN REV § DATE SECTION GROUP PAGE
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MISSION RULES

¥ U.S. GOVERNMENT PRINTING OFFICE: 1972—779-469/428

R | ITEM
2.3 PUBLICATION AND DISTRIBUTTION OF INTERIM CHANGES
INTERIM CHANGES WILL BE DISTRIBUTED VIA AN ABBREVIATED DISTRIBUTION LIST CONSISTING OF THE MISSION CONTROL
TEAM, PERTINENT NASA ORGANIZATIONS, AND THE APPROPRIATE VEMICLE CONTRACTOR({S).
3.0 REVISIONS
3.1 DEVELOPMENT
THE AFD WILL COMPILE THE EFFECTIVE INTERIM CHANGES AND CORRECTIONS OF MINOR TYPOGRAPHICAL ERRORS INTO
COMPLETE PAGE CHANGES TO THE BASIC DOCUMENT. ("PEN AND INK" CHANGES MAY BE USED TO CORRECT TYPOGRAPHICAL
ERRORS IF THERE ARE NO OTHER CHANGES IN THE PAGE CONCERNED).
3.2 APPROVAL
SINCE ALL INTERIM CHANGES WILL HAVE RECEIVED PRIOR CONCURRENCES AND APPROVAL, ONLY THE FLIGHT DIRECTOR
(OR THE AFD IN THE FLIGHT DIRECTOR'S ABSENCE) WILL BE REQUIRED TO APPROVE REVISIONS.
3.3 PUBLICATION
3.3.1 SCHEDULE
REVISIONS WILL BE MADE ON AN "AS REQUIRED" BASIS.
3.3.2 DISTRIBUTION
REVISIONS WILL BE PRINTED AND DISTRIBUTED THROUGH THE NORMAL ADMINISTRATIVE CHANNELS.
- NASA-MANNED SPACECRAFT CENTER
MISSION RULE REQUEST/REVISION DATE
REV | RULE CONDITION/RALFUNCTION PRASE RULING NOTES/COMPENTS ]
—
CHANGE RATIONALE: € NEW TECHMICAL DATA D CURIFICATION
ORIGINATOR! APPROVED: APPROVED: —
NAME GRGAN T ZATION EXT COGNTZANT BRANCH CHIEF FLIGT DIRECTOR
; : : TELCOM: .
carca g:::. ' F'w:*——,‘fmo:—— Igg:gg fecon: _OTE"'
MSC PORM 1555 (Rev. Dec 68)
FIGURE C-1. - MISSION RULé'éHﬂNGE REQUEST FORM
wrssion | rev | e SECTION GROUP PAGE
APOLLO 17 |FNL 9/1/72 | APPENDIX. C -
CHANGE -CONTROL c-2 Tape 29.2
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APOLLO 17
FINAL FLIGHT MISSION RULES
REV A

PREFACE

THIS DOCUMENT CONTAINS REVISION A TO THE FINAL FLIGHT MISSION RULES FOR
APOLLO 17 AS OF NOVEMBER 10, 1972. ALL SUBSEQUENT REVISIONS TO THIS
DOCUMENT WILL BE PRINTED ON A DIFFERENT COLORED PAPER FOR EASY RECOGNITION.

THIS DOCUMENT HAS BEEN PREPARED BY THE FLIGHT CONTROL DIVISION, MANNED

SPACECRAFT CENTER, HOUSTON, TEXAS, WITH TECHNICAL ASSISTANCE BY LTV/KENTRON
HAWAII, LTD.

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS, OR
SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR. JOMN H. TEMPLE,
FLIGHT OPERATIONS AND RECOVERY BRANCH, BUILDING 30, ROOM 2058, PHONE
713-483-4126. |

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST
IN APPENDIX B OF THIS DOCUMENT MUST BE MADE IN WRITING TO MR. HOWARD W.

TINDALL, JR., DIRECTOR OF FLIGHT OPERATIONS, MANNED SPACECRAFT CENTER,
HOUSTON, TEXAS.

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

APPROVED BY:

A_Adwd \MA%

HOWARD W. TINDALL, JR.
DIRECTOR OF FLIGHT OPERATIONS

1i
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SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

R | ITEM
1-44 LUNAR ABORT MODES AFTER EARLY LOI SHUTOFF (REFERENCE RULE 5-61 FOR ABORT MANEUVER DEFINITION) DPS:
A. MODE I - 0 TO 613 FPS (IGN TO 1 + 31)
B. MODE II - 613 TO 1200 FPS (1 + 31 TO 2:54)
C. MODE IIT - 1200 TO 2980 (2 + 54 TO C/0)
Al 1-45 SATURN L/V TIME BASES
TIME BASE DEFINITION NOMINAL INITIATE TIME
TB1 LIFTOFF TO S-IC INBOARD 0:00

ENGINE CUTOFF

B2 S-IC INBOARD ENGINE 2:19
CUTOFF TO S-IC OUTBOARD
ENGINE CUTOFF (S-IC/S-II
STAGING)

TB3 S-1C OUTBOARD ENGINES 2:41
CUTOFF TO S-I1 CUTOFF
(S-11/S-1VB STAGING)

TB4 S-11 CUTQOFF TO S-IVB 9:20
FIRST BURN CUTOFF

TBS S-IVB FIRST BURN CUTOFF 11:50
TO S-IVB RESTART
PREPARATIONS (RESTART
MINUS 9 MIN 38 SEC)

TB6 S-IVB RESTART MINUS 9 MIN 38 SEC 3:11:41
TO S-IVB SECOND BURN CUTOFF

TB7 S-IVB SECOND CUTOFF TO 3:27:04
START OF S-IVB EVASIVE
MANEUVER BURN

TB8 START EVASIVE BURN TO 5:31:00
END OF S-IVB/IC (BY GROUND CMD)
LIFETIME.

RULE NUMBERS 1-45 THROUGH 1-47 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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2-27 LUNAR _SURFACE EVA'S

A. FOR THE NOMINAL (TWO-MAN) EVA, TOTAL EMU LIFE SUPPORT SYSTEMS CAPABILITY AND CRITICAL INSTRUMENTATION FOR
BOTH ASTRONAUTS ARE REQUIRED.

B. A ONE-MAN EVA MAY BE INITATED.

C. THE ACTIVATION OF THE OPS IN THE MAKEUP MODE WILL REQUIRE EXPEDITIOUS COMPLETION OF THE SPECIFIC ACTIVITY
BEING PERFORMED, FOLLOWED BY IMMEDIATE RETURN |0 THE LM. ACTIVATION OF THE OPS HIGH OR .LOW PURGE MODE WILL
REQUIRE IMMEDIATE RETURN TO THE LM.

D. THE OPERATIONAL EVA PLAN WILL BE CONSTRAINED TO A MAXIMUM DURATION OF 7 HOURS.

E. AN EVA TRAVERSE LIMIT WILL BE APPLIED ALLOWING ONE FAILURE (LRV OR PLSS) WITH THE CAPABILITY TO RETURN TO THE LM
THE MAXIMUM ACCEPTABLE CREW HEAT STORAGE IS 300 BTU'S.

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

1. TWO-MAN EVA
OPERATIONAL LRV
(A) EVA EXCURSIONS WILL BE LIMITED TO ALLOW PLSS WALKBACK ASSUMING NO PLSS FAILURES.
(B) EVA EXCURSIONS WILL BE LIMITED TO SUPPORT RIDEBACK WITH A FAILED PLSS, USING BSLSS AND THE OPS
IN LOW PURGE FLOW. WITH NO BSLSS, A COMBINATION OF HI AND LO PURGE FLOW WILL BE USED FOR RETURN AND
INGRESS WITH A PAD ADDED TO THE LO PURGE FLOW PHASE.
NO LRV AVAILABLE
(A) EVA EXCURSIONS WILL BE LIMITED TO A BSLSS WALKBACK CAPABILITY USING THE OPS IN LOW PURGE FLOW.
(B) WITH NO BSLSS, THE EVA EXCURSIONS WILL BE LIMITED, ALLOWING LM RETURN USING THE OPS IN HIGH PURGE FLOW.
2. ONE-MAN EVA
OPERATIONAL LRV
(A) EVA EXCURSIONS WILL BE LIMITED TO PLSS WALKBACK CAPABILITY ASSUMING NO PLSS FAILURES.
(B) EVA EXCURSIONS WILL BE LIMITED, ALLOWING DRIVEBACK AND INGRESS USING THE OPS IN A COMBINATION OF LO AND
HI PURGE FLOW WITH A PAD ADDED TO THE LO PURGE FLOW PHASE.
NO LRV AVAILABLE
(A) EVA EXCURSIONS WILL BE LIMITED TO ALLOW WALKBACK TO THE LM, USING THE OPS IN HIGH PURGE FLOW.
G. COMMUNICATIONS
1. FOR THE NORMAL (TWO-MAN) EVA, MSFN UPLINK VOICE AND DOWNLINK VOICE FROM ONE CREWMAN (OR TV DOWNLINK) ARE
THE MINIMUM COMMUNICATION REQUIREMENTS.
2. FOR NORMAL OPERATIONS, BOTH EVA CREWMEN WILL NOT REMAIN OUTSIDE OF MSFN COVERAGE FOR A PERIOD EXCEEDING
5 MINUTES. WITH LCRU/ANTENNA PROBLEMS PREVENTING COMM DURING A TRAVERSE, THE SURFACE OPERATIONS WILL
A CONTINUE IF MINIMUM COMM CAN BE RE-ESTABLISHED AT THE END OF EACH TRAVERSE LEG.
3. WITH THE LOSS OF TOTAL LCRU COMM CAPABILITY, THE CREW WILL RETURN TO THE VICINITY OF THE LM AND
RE-ESTABLISH COMM WITH THE MCC VIA LM RELAY.
4. WITH LOSS OF LM VHF COMMUNICATIONS THE CREW WILL EGRESS, ACTIVATE THE LCRU, AND CONTINUE NORMAL SURFACE
OPERATIONS.
5. THE LCRU MAY BE HAND CARRIED TO EXTEND THE ALLOWABLE TRAVERSE DISTANCES FROM THE LM OR THE LRV
(AS REQUIRED) TO MAINTAIN COMMUNICATIONS.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A 11/10/72 | FLIGHT OPS RULES GENERAL 2-8 Tape 67.6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
Al 3-2 THE S-IVB EARLY STAGING WILL BE USED AFTER "S-IVB TO COI" CAPABILITY FOR THE FOLLOWING:
S-1I GIMBAL ACTUATOR INBOARD HARDOVER
S-11 LOSS OF CONTROL
S-1I ENGINE FAILURES
S-IVB COLD He SHUTOFF VALVE(S) FAILS OPEN (AFTER TWR JETT)
S-IVB CRYQO REPRESS VLV FAILS OPEN (TIME DEPENDENT, REF. RULE 6-5)
3-3 SWITCHOVER TO CSM GUIDANCE WILL BE PERFORMED FOR:
SATURN GUIDANCE REFERENCE FAILURE
RULE NUMBERS 3-4 THROUGH
3-10 ARE RESERVED.
MISSION REV DATE SECTION GROUP PAGE
APOLLO 17 A 11/10/72 MISSION RULE LAUNCH PHASE
SUMMARY . 3-2 Tape 67.7
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
3-30
Acl 3-31

TRANSLUNAR COAST

THE G&N WILL BE THE PRIMARY MODE OF EXECUTING TRANSLUNAR MCC.

MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING:

A. TLI C/0 + 5 HOURS
B. TLI C/0 + 32 HOURS
C. LOI - 22 HOURS
D. LOI - 5 HOURS
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A 11/10/72 | MISSION RULE TRANSLUNAR
SUMMARY COAST 3-6 Tape 67.8
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
3-41 AT AOS AFTER DOI1 THE REQUIREMENT FOR THE BAILOUT MANEUVER WILL BE DETERMINED BY EVALUATION OF THE THREE
TRAJECTORY MONITORING SOURCES. THESE SOURCES - G&N, EMS, AND MSFN - WILL BE EXAMINED WITH THE FOLLOWING CRITERIA:
A. IF 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 UNAVAILABLE, THE FOLLOWING CRITERIA APPLY:
1. 1IF THE G&N AND EMS ARE AVAILABLE, BOTH SOURCES MUST INDICATE STAY TO REMAIN IN THE LOW ORBIT.
2. IF ONLY ONE OF THE ONBOARD SOURCES (G&N, EMS) IS AVAILABLE, BOTH THAT SYSTEM AND BURN TIME MUST INDICATE
STAY TO REMAIN IN THE LOW ORBIT.
NOTES
A 1. THE EMS VOTE IS NO STAY IF THE EMS INDICATES A 18-FPS QOVERSPEED AFTER
TRIMMING THE G&N.
2. THE MSFN VOTE IS NO STAY IF THE INCOMING RADAR DATA INDICATES A CLOSEST
APPROACH ALTITUDE OF EQUAL TO OR LESS THAN 1.0 NM ABOVE THE ACTUAL LUNAR
A TERRAIN, THIS ALTITUDE CORRESPONDS TO A PERICYNTHION ALTITUDE OF 3.88 NM.
A THE CORRESPONDING DOPPLER RESIDUALS ARE APPROXIMATELY -84 CYCLES PER SEC.
BUT THE ACTUAL NUMBER WILL BE DETERMINED REAL TIME.
A 3. BURN TIME IS NO STAY IF AN OVERBURN OF 2.0 SECONDS IS INDICATED.
3-42 THE FOLLOWING CRITERION APPLY TO DOIZ:
A. VOICE CONFIRMATION OF CIRC IS REQUIRED FOR EXECUTION.
B. DOI2 WILL BE SCHEDULED AT LEAST 2 MIN AFTER CIRC.
C. LM RCS BURN TIME WILL BE < 30 SEC.
D. TARGETED PERILUNE AT PDI WILL BE NO LESS THAN 40K FT.
3-43 THE FOLLOWING RNDZ/RESCUE OPTIONS WILL BE UTILIZED AS NECESSARY FOR FAILURES REQUIRING TERMINATION OF LUNAR
LANDING:
A. FOR FAILURES FROM SEPARATION TO CIRCULARIZATION, THE NOMINAL RNDZ IS A P34 PROFILE WITH DOCKING OCCURRING
2 HRS AFTER SEP.
B. FOR FAILURES FROM CIRCULARIZATION TO PDI, EXECUTE THE NO PDI +12 ABORT SEQUENCE WITH DOCKING IN ABOUT 3-1/4 HR.
C. ABORT DURING POWERED DESCENT WILL INSERT THE LM INTO ORBIT UTILIZING THE ONBOARD VARIABLE ABORT TARGETING.
FOR ABORTS DURING THE FIRST 11 MIN, DOCKING SHOULD OCCUR WITHIN 3-1/4 HR. FOR ABORTS AFTER 11 MIN, DOCKING
WILL OCCUR WITHIN 5-1/4 HR.
D. FOR COMPLETE LM FAILURES PRIOR TO PDI, THE CSM WILL EXECUTE A 5-IMPULSE RESCUE WIIH DOCKING IN ABOUT 7-1/4 HR
FROM PDI.
RULE NUMBERS 3-44 THROUGH 3-48 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A |11/10/72 | MISSION RULE LUNAR ORBIT
SUMMARY 3-9 Tape 69.1
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
3-51 POWERED DESCENT WILL BE TERMINATED FOR THE FOLLOWING:
A. PGNS NAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER RESIDUALS, THAT RESULT IN THE FOLLOWING AGS-PGNS VELOCITY
DIFFERENCES:
aX (DOWNRANGE) GREATER THAN +90 OR -35 FPS
¥ (CROSSRANGE) GREATER THAN :90 FPS
4Z (RADIAL) GREATER THAN +60 OR -35 FPS
B. PGNS NAVIGATION ERRORS, CONFIRMED BY DOPPLER RESIDUAL BUT NOT BY AGS, IHAT RESULT IN IHE FULLOWING MSEN-PGNS
VELOCITY DIFFERENCES:
AY (CROSSRANGE) GREATER THAN +200 FPS
AZ (RADIAL) GREATER THAN +45 OR -35 FPS
C. COMMANDED THRUST INCREASING PRIOR TO IHROTTLE-DOWN OR P63 TGO = 80 SEC
D. GTC GREATER THAN 57 PERCENT BY P63/64 PROGRAM SWITCH PLUS 15 StC
E. FAILURE TO ACHIEVE FTP (AUTO OR MANUAL) BY NOMINAL TIG PLUS 31 SEC. (ABORT AT GTC DIVERGENCE.)
F. THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, 21501, 00402 (CONTINUING),
A 01406 (CONTINUING), 01410 (CONTINUING)
G. VIOLATION OF THE TIME BIASED DPS ABORT BOUNDARY
H. NO THROTTLE RECOVERY (AUTO OR MANUAL) WITHIN 40 SEC AFTER GIC EQUALS 57 PERCEN]
3-52 AN ABORT WILL NOT BE PERFORMED FOR PGNS FAILURE AFTER OBTAINING PITCHOVER IN THE APPROACH PHASE.
3-53 THE DESCENT TARGET POINT WILL BE SHIFTED DOWNTRACK IF GTC INDICATES NO THROTTLEDOWN BY P63/64 PROGRAM SWITCH.
THE MAXIMUM SHIFT IS AS FOLLOWS:
A. 20,000 FT DOWNTRACK IF VALID LANDMARK SIGHTINGS WERE OBTAINED.
B. 10,000 FT DOWNTRACK IF NO VALID LANDMARK SIGHTINGS WERE OBTAINED.
C. NO DOWNTRACK SHIFT WILL BE ALLOWED IF THE APPROACH AZIMUTH IS BETWEEN 95 AND 100 DEGREES.
NOTE
ONE MINUTE OF RCS WILL BE USED TO ALLOW LANDING WITHIN THE
ABOVE LIMITS.
3-54 IN THE EVENT MSFN AND DOPPLER DATA ARE NOT AVAILABLE FOR CONFIRMATION OF PGNS/AGS ERRORS, POWERED DESCENT WILL BE
TERMINATED FOR THE FOLLOWING AGS-PGNS VELOCITY DIFFERENCES:
A% > -35 FPS
AZ > +60 OR -35 FPS
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | A | 11/10/72 | MISSION RULE POWERED
SUMMARY DESCENT 3-12 Tape 67.9
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: NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
LUNAR SURFACE EVA PHASE
3-62 INITIATION/TERMINATION/CURTAILMENT
A. AFTER START OF A DRIVING TRAVERSE, THE TIMELINE WILL BE OPTIMIZED TO REMAIN WITHIN THE LRV DRIVING CAPABILITY
TO RETURN TO THE LM.
B. IF LRV MOBILITY IS DEGRADED, THE FOLLOWING WILL BE EVALUATED TO ACCOMPLISH MAXIMUM SCIENTIFIC RETURN:
1. TRAVERSE DISTANCE
2. TIME AT EACH STOP
3. DELETION OF STOPS
C. THE LRV WILL BE UTILIZED BECAUSE OF ITS SCIENCE AND EQUIPMENT PAYLOAD CAPABILITY AND IIS ABILITY TO REDUCE
METABOLIC RATES IF ITS SPEED IS APPROXIMATELY THE AVERAGE WALKING SPEED.
D. FOR EVA TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DEPLOYMENT, THE FOLLOWING PREFERRED DEPLOYMENT
INTERRUPTION POINTS WILL BE OBSERVED IF PERMITTED BY CREW SAFETY CONSIDERATION:
1. REMOVE ALSEP PACKAGES 1 AND 2. CLOSE SEQ BAY DOOR. EMPLACE ALSEP PACKAGES WITH HANDLES UP AND
EXPERIMENTS IN AND FACING THE SUN WITHIN + 15°.
2. TILT FUEL CASK. DOME NOT REMOVED.
3. TILT FUEL CASK. REMOVE DOME. DO NOT DEFUEL.
A 4. FUEL RTG. CARRY ALSEP TO DEPLOYMENT SITE. REMOVE SUBPALLETS FROM PACKAGE 2. CARRY PACKAGE 1 TO
EMPLACEMENT SITE. DO NOT ACTUATE SWITCHES.
A 5. CONNECT RTC, HFE AND LEAM CABLES TO C/S. REMOVE LSP GEOPHONE MODULE, LSG, AND LMS FROM SUBPACKAGE 1. ALIGN
C/S AND RAISE SUNSHIELD, RAISE ANTENNA MAST, MOUNT GIMBAL, AND ANTENNA. LEVEL AND ALIGN ANTENNA. ROTATE
SHORTING SWITCH TO ON BEFORE DEPARTING FOR LM.
A 6. DEPLOY ALSEP EXPERIMENTS AND COMPLETE TASKS. A HOLD POINT EXISTS AFIER EACH EXPERIMENI IS DEPLOYED. ROTATE
SHORTING SWITCH TO ON BEFORE DEPARTING FOR LM.
E. IN REPLANNING THE LRV TRAVERSES BETWEEN EVA'S, BATTERY THERMAL MANAGEMENT TECHNIQUES WILL BE SCHEDULED AS
NECESSARY TO KEEP. THE PREDICTED LRV BATTERY TEMPS BETWEEN 40° F AND 125° F ON EVA'S 1 AND 2, AND BETWEEN
40° F AND 140° F ON EVA 3.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A |11/10/72 | MISSION RULE LUNAR SURFACE
SUMMARY EVA PHASE 3-14 Tape 66.3
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

A.

3-64 LR

=

3-63 PRECEDENCE/SCHEDULING GUIDELINES

FOR ANY MALFUNCTION ON A SURFACE TASK, A MAXIMUM OF 10 MINUTES WILL BE SPENT ON THE CONTINGENCY PROCEDURE
BEFORE THE TASK IS ABANDONED, WITH THE FOLLOWING EXCEPTIONS:

1. RTG FUELING - UP TO 20 MINUTES WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY PROCEDURES.

2. ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTIONS - UP TO 20 MINUTES WILL BE ALLOWED FOR MAKING IHE CABLE
CONNECTION.

3. ALSEP ANTENNA - UP TO 30 MINUTES WILL Bt ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT.

4. LRV ANOMALIES - UP TO 10 MINUTES WILL BE ALLOWED FOR ISOLATING MALFUNCTIONS. UP TO 30 MINUTES WILL BE
ALLOWED TO RECOVER UTILIZATION OF THE VEHICLE.

5. ALSEP DEPLOYMENT MAY BE CONTINUED ON A LATER EVA IF ADDITIONAL TIME TO SPEND ON CONTINGENCY PROCEDURES
IS REQUIRED TO ATTAIN AN OPERATIONAL ALSEP.

IF A TASK IS NOT ABANDONED AND IS LEFT INCOMPLETE AT THE END OF AN EVA, IT WILL BE SCHEDULED UURING A
SUBSEQUENT EVA CONSISTENT WITH ITS RANK WITHIN THE PRIORITIES DEFINED.

ALSEP DEPLOYMENT WILL NOT BE STARTED IF IT IS KNOWN THAT LESS THAN 1 HR 15 MIN IS AVAILABLE FOR ALSEP IN EVA 1.

SYSTEMS/NAVIGATION

THERE ARE NO MINIMUM LRV SYSTEMS REQUIREMENTS WHICH WOULD CAUSE ABANDONMENT OF IHE LRV IF THE CREW EVALUATES
THE FOLLOWING AS ACCEPTABLE:

1. MOBILITY AND CONTROL
2. TRAVERSE RATE IS AT LEAST APPROXIMATELY EQUAL TO WALKING RATE
3. REDUNDANT LIFE SUPPORT CAPABILITY FOR LM RETURN

WITH A NONOPERATIONAL LRV NAVIGATION SYSTEM, ONE OF THE FOLLOWING RETURN TRAVERSE CAPABILITIES IS REQUIRED
TO INITIATE OR CONTINUE A TRAVERSE:

1. REASONABLE VISUAL ACCESS OF THE LM
2. REASONABLE VISUAL ACCESS OF THE OUTBOUND TRAVERSE PATH
3. SUN RELATIVE BEARING TO THE LM

CONTINGENCY POWER/THERMAL MANAGEMENT AND/OR TRAVERSE ADJUSTMENT MUST BE EXERCISED TO KEEP THE LRV BATTERY
TEMPERATURE BELOW 125° F ON EVA'S 1 AND 2 AND 140° F ON EVA 3. EXCEEDING THIS LIMIT WILL RESULT IN AN
UNPREDICTABLE DEGRADATION OF BATTERY PERFORMANCE AND NAVIGATION ELECTRONICS.

THE LRV WILL NOT BE ABANDONED BECAUSE OF EXCESSIVE BATTERY TEMPERATURE(S).

MISSION REV | DATE SECTION GROUP PAGE
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- NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ] ITEM
3-66 ALSEP
A A. ALSEP SHORTING PLUG SWITCH WILL BE ROTATED ON ASAP AFTER CENTRAL STATION DEPLOYMENT.
A B. IF THE GROUND IS UNABLE TO OBTAIN DOWNLINK, THE GROUND WILL REQUEST THE ASTRONAUT TO ROTATE [HE RESET POWER
SWITCH TO RESET AND THEN TO POWER.
A C. IF THE CREW MUST RETURN TO THE LM PRIOR TO COMPLETE ALSEP DEPLOYMENT, THE SHORTING SWITCH WILL BE ROTATED
"ON" IF THE ANTENNA IS EMPLACED. IF THE ANTENNA IS NOT EMPLACED, THIS SWITCH WILL NOT BE ROTATED (PICK UP
HERE ON EVA 2).
D. THE HFE WILL HAVE PRIORITY OVER DRILL CORE STEM. THE HFE BORE HOLES WILL BE ATTEMPTED FIRST. IF PROBLEMS
ARE ENCOUNTERED, EFFORTS ON BORE HOLES WILL BE TERMINATED AFTER A TOTAL OF 20 MIN ACCUMULATED DRILL ON TIME.
E. IF A HARD OBJECT IS ENCOUNTERED WHICH REDUCES DRILL RATE TO LESS THAN 5 INCHES PER MINUTE ON EITHER HFE
PROBE HOLE, THE FOLLOWING WILL BE ACCOMPLISHED:
1. IF THE SECOND STEM SECTION IS NOT ATTACHED, WITHDRAW AND START AT A DIFFERENT LOCATION FOR MAXIMUM
OF TWO WITHDRAWALS.
2. IF SECOND STEM IS ATTACHED, CONTINUE UNTIL 10 MINUTES OF POWER "ON" TIME FOR THE DRILL STRING HAS
ELAPSED.
F. IF UNABLE TO DRILL NORMAL HFE BORE HOLES, THE FOLLOWING SHOULD BE ACCOMPLISHED:
A 1. IF HFE BORE HOLE LESS THAN 40 INCHES, ATTEMPT TQ INSERT PROBE INIO LUNAR SUBSURFACE BY HAND-AUGER AND
HAMMERING BORE STEM, USE DOUBLE CORE TUBE HOLE, OR LAY PROBE ON SURFACE AND ORIENT BLACK TAPE ON
CABLE NORTH/SOUTH, IN THAT ORDER.
A 2. IF BORE HOLE IS AT LEAST 40 INCHES DEEP, PLACE PROBE IN HOLE AS FAR AS IT WILL GO.
A G. THE LSG WILL BE RECHECKED FOR LEVEL AND ALIGNMENT AND FREEDOM OF GIMBAL, AND READINGS REPORTED BY THE
ASTRONAUT AFTER THE EXPERIMENT IS MANUALLY UNCAGED. IF QUTSIDE + 3° AZ, + 3° LEVEL, THE LSG WILL BE
RELEVELED AND REALIGNED.
A H. DELETED
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 | A 11/10/72] MISSION RULE LUNAR SURFACE 3-17
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
A | 3-67 GEOPHYSICS EXPERIMENTS

A. IF THE TRAVERSE GRAVIMETER READING ON THE LRV IS DIFFERENT FROM READING ON THE SURFACE > 5 MGALS, A BIAS
READING WILL BE INITIATED. TF THE GRAVIMETER HAS NOT SHIFTED, SUBSEQUENT READINGS WILL BE TAKEN ON THE
SURFACE.

B. IF THE TRAVERSE GRAVIMETER PHASE LOCK LOOP IS NOT USABLE, SUBSEQUENT READINGS WILL BE TAKEN ON THE SURFACE
IN BYPASS MODE. REFERENCE MSN RULES 31-102, 103, 104.

C. IF THE TRAVERSE GRAVIMETER INTERMEDIATE OVEN TEMPERATURE (DIGIT EIGHT) INDICATES A 6 OR 7 BEFORE THE EVA
I ALSEP TRAVERSE IT WILL BE LEFT IN THE LM SHADOW WITH THE RADIATOR EXPOSED. IF 6 OR 7 PRIOR TO EVA 1T,
111 TRAVERSE, READINGS WILL BE TAKEN UNTIL UNREASONABLE DATA IS RECEIVED.

D. IF A READING IS DIFFERENT FROM THE BASE READING WITH TRENDS WHICH REACH > 60 MGAL OR SUDDEN SHIFTS > 20 MGALS,
A BIAS READING WILL BE REQUESTED.

NOTE
ELEVATION DIFFERENCES WILL BE ELIMINATED
WHEN DETERMINING TRENDS OR SHIFTS.

E. IF THE LRV IS DISTURBED WHILE A READING IS IN PROCESS, THE STBY/ON SWITCH WILL BE CYCLED AND THE READING
REINITIATED.

F. SEP EXPERIMENT THERMAL CONTROL WILL BE ACCOMPLISHED BY OPENING OR CLOSING OF THE RADIATOR COVERS, BRUSHING
DUST FROM THE RADIATOR SURFACES, AND TURNING THE DSEA TAPE CASSETTE OFF AT TRAVERSE STOPS GREATER THAN
30 MINUTES, OR BY TURNING THE POWER CONTROL TO STBY.

G. SEP RADIATOR SURFACES WILL BE DUSTED:
1. PRIOR TO EACH COOL-DOWN PERIOD.
2. AT EACH TRAVERSE STOP AT WHICH THE COVERS ARE OPEN.

H. IF THE NEUTRON FLUX PROBE EXPERIMENT DOES NOT HAVE THE DRILL CORE HOLE AVAILABLE OR ENCOUNTERS DIFFICULTY IN
PENETRATING THE CORE HOLE, ALTERNATE METHODS WILL BE USED TO IMPLACE THE EXPERIMENT TO A MINIMUM DEPTH OF
1 METER WITH AN EXPENDITURE OF UP TO 10 MINUTES ADDITIONAL TIME.

I. NO MORE THAN ONE MINUTE OF ACTIVE HAMMERING OR APOLLO LUNAR SURFACE DRILL IMPACTING WILL BE USED TO IMPLACE
THE NEUTRON PROBE EXPERIMENT.

J. USE OF THE APOLLO LUNAR SURFACE DRILL FOR THE NEUTRON PROBE WILL BE RESTRICTED TO THE LOWER SECTION.

RULE NUMBERS 3-68 THROUGH 3-79 ARE RESERVED.

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

R | ITEM
MANEUVERS
3-85 THE FOLLOWING GUIDELINES WILL APPLY TO LM MANEUVERS:
A. TRIMMING
1. DESCENT ABORTS/ASCENTS
A (A) WITH COMM - TRIM CONTROLLING SYSTEM X-AXIS < 2 FPS, UNLESS GROUND ADVISES DIFFERENTLY.
A (B) WITHOUT COMY - TRIM CONTROLLING SYSTEM X-AXIS < 2 FPS, UNLESS PGNS/AGS V, DIFFERENCE IS GREATER
THAN 10 FPS. IF SO, DETERMINE CORRECT SYSTEM USING RENDEZVOUS RADAR.
2. ALL RENDEZVOUS MANEUVERS WILL BE NULLED.
3. DOCKED DPS MANEUVERS WILL NOT BE TRIMMED.
B. ALTERNATE MISSION DOCKED DPS MANEUVERS WILL BE COMPLETED VIA AGS TAKEOVER FOR VIOLATION OF THE FOLLOWING
LIMITS:
1. ATTITUDE RATES - 10 DEG/SEC
2. ATTITUDE ERRORS - 10 DEG
3. ATTITUDE EXCURSIONS - 10 DEG
C. ALTERNATE MISSION DOCKED DPS MANEUVERS WILL BE TERMINATED AFTER VIOLATION OF THESE OVERBURN CRITERIA:
1. DPS LOI - 10 SEC AND 4V AGS GREATER THAN 10 FPS
2. DPS TEI - 10 SEC AND AV AGS GREATER THAN 2 FPS
3. DPS LOI ABORTS - 10 SEC AND AV AGS GREATER THAN 2 FPS
NOTE
A CMC aV OF 2 FPS (OVERSPEED) AND
10-SEC OVERBURN IS ALSO A VALID CUE
FOR SHUTDOWN.
3-86 THE TABLE ON THE NEXT PAGE, INCLUDING NOTES AND REFERENCES, SUMMARIZES THE TAKEOVER, RESTART, SHUTDOWN, AND
TRIMMING REQUIREMENTS, AND SPS ENGINE LIMITS FOR ALL SPS MANEUVERS.
RULE NUMBERS 3-87 THROUGH
3-89 ARE RESERVED.
\
MISSTON REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R|ITEM
o ENGINE LIMITS RATES/ERRORS FOR g?gw glﬁggm EQEgA%O nga
INHIBIT | TERMINATE | TAKEOVER ACTION | actron| CRITERIA CRITERTA GUIDELINES
MODE ITI NONE ERRATIC ENG 5/5 COMPLETE START g Hp > 40 N/A
Hp < 95 IF GAN
MODE IV NONE ERRATIC ENG 5/5 COMPLETE START g GO aVTG > 60 OR N/A
C/0 > 6 SEC EARLY
q Hp < 95 IF G&N
APOGEE KICK | NONE ERRATIC FNG 5/5 COMPLETE START q GO aVTG > 60 OR N/A
C/0 > 6 SEC EARLY
TLC MCC TIGHTi TIGHT 1 10/10 TERMINATE DELAY 1 SEC NO X =0.2b
Lot TIGHTh START! )
MODE 1
0TOO0 +53 TIGHT 10/10 COMPLETE YES
0+53T0
1+ 31 LOOSE 10/10 COMPLETE YES
MODE II
1+31 70 LOOSE 10/10 COMPLETE YES
2+ 54
MODE 111€
2+54 70
3440 LOOSE 10/10 COMPLETE YES
3+ 40 h VGO > 50 AND
10 ¢/0 TIGHT 10/10 COMPLETE 10 SEC G&N GO
001, TIGHT! TIGHT 10/10 TERMINATE | DELAY BT NO 3
CIRC TIGHT! TIGHT 10/10 TERMINATE START 1 SEC aV 70 GO > 20 ALL = 0.2
RESCUE LOOSE LOOSE 10/10 COMPLETE START 1 SEC AV TO GO > 12 ALL = 0.2
LOPC TIGHTT TIGHT 10/10 TERMINATE DELAY 1 SEC NO Y = 0.2
2 SEC AND C/0 > 3 SEC EARLY X AND Z
TEI (G&N) NONE NONE 10/10 COMPLETE DELAY aVg = -40° AND aVg > 50¢ = 0.2
AVe > 50 OR C/0
TEI (SCS) NONE NONE 10/10 COMPLETE START 2 SEC >C5 SEC EARLY NO
TEC MCC
CORRIDOR LOOSE LOOSE 10710 COMPLETE | DELAY ‘AVEES il NO X = 0.2
1p conTROL | TIGHT | TG 10/10 | TERMINATE | DELAY lvﬁEE pl no AL
10 SEC AND C/0 > 10 SEC EARLY
H
TLC ABORT TIGHT LOOSE 10/10 COMPLETE START Vg = ~70 AND avg > 70 NO
EARTH DEOB urd 1 SEC AND AV TO GO > 30 AND =
TIGHT LOOSE 10/10 COMPLETE START sV = 0 C/0 > 3 SEC EARLYE ALL = 0.2
TIGHT LIMITS: Fuel Ox aP > 20 and low Pc; either prop tank press < 160 psi and Tow Pc; Pc < 80 or decays 10 psi
and Vy vs BT Tow; inhibit burn for any leak in He or prop tank. (Certain burns may be allowed with He tank leak
if blowdown AV exceeds remaining mission requirements)f; GNy A or B < 400 psi (for LOI only, GN2 A and B < 400 psi).
LOOSE LIMITS: Pc < 70 psi and other cues; either prop tank < 115 psi and Tow P.; erratic engine (popping, vibration,
etc.)f.
NOTES: a. Reserved. h. If indication of ball valve failure, start on good
b. Trim all MCC (except MCC4) bank (with LM available). If thrusting, shut down
only if X < 2 fps. good bank 10 sec prior to nominal cutoff to verify
indication.
c. See Rule 5-131.
. TrH RCs oL i. If indication of ball valve failure, start on suspect
. . 0 b:nr bank. For dual bank burns, if indication of ball valve
not a
- v]a: ?t bl failure while thrusting, shut down good bank to verify
gosell s failure. If thrusting continues, reenable good bank.
. Rul =27
8- e tale Reay J. See Rule 3-39.
e S Timit i
ome limits bay be downgraded if K Resarveds
warranted by mission circumstance.
1. Ignition may be delayed up to but no more than 220 sec.
A g. See Rule 5-3.
MISSION REV | DATE SECTION GROUP PAGE
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SPECIFIC MISSION RULES

PANCRAMIC CAMERA

OSO MISSION RULES - OPTICS
9/1/72

MC/LA DOOR

CONDITION/MALFUNCTION

TLC ’ LUNAR ORBIT

1. SIM TEMP SL1211T @ @

<45°0R >105° F

TURN 64K BIT DATA SYSTEM ON
AND APPLY POWER TO THE CAMERA

CONDITION/MALFUNCTION

TLC LUNAR ORBIT

1. FAILS

OPERATE CAMERA TO OBTAIN

CLOSED BASELINE ENGINEERING DATA

AND THEN POWER DOWN
MINIMIZE AND DELAY AS LONG AS
OPEN POSSIBLE ANY URINE DUMPS, H20

DUMPS, FUEL CELL PURGES AND
UNDESIRABLE THRUSTER ACTIVATIONS

CONDITION/MALFUNCTION

LUNAR ORBIT

1., EXCESSIVE GNp
USAGE

MECHANICAL SCHEDULE PC OPERATIONTO EXHAUST®

FAILURE FILM PRIOR TO GNz DEPLETION
ELECTRICAL RESTRICT PC OPERATION TO HIGHEST
FAILURE PRIORITY TARGETS WITHIN GN2 REMAINING

2. GN2 DEPLETED

OPER MAPPING CAMERA AND
ATTEMPT OPER OF PAN CAMERA

2. FORWARD LENS <45°F LEAVE HEATERS ENABLED
JEMESCLUSOI) NOWORERATE >120°F (14 DISABLE HEATERS. GO TO COLD SOAK
<75°F LEAVE HEATERS ENABLED
OPERATE =
>105°F TERMINATE PHOTO PASS
3. CAPPING SHUTTER FAILS
. TINUE QPERATION
OPEN OR CLOSED CONHNLERRERATID O)
4, TEST CYCLE FAILS OPER CAMERA FOR 1 MIN
5, STEREO MODE FAILS OPER CAMERA IN MONO MODE
6. TB REMAINS GREY AT TURN-ON CYCLE OPER/STBY SWITCH TO STBY
FOR 30 SEC THEN BACK TO OPERATE.
REMAIN IN OPERATE FOR GROUND
ANALYSIS
7. TB - BP DURING OPERATE @ CYCLE OPER/STBY SWITCH TO STBY FOR 30 SEC THEN BACK TO OPERATE. IF TB
RETURNS TO TB - BP, GO TO STBY AND WAIT FOR GROUND ANALYSIS
8. FORWARD MOTION COMPENSATION CONTINUE OPERATION
FAILS
9. LOSS OF DOWNLINK DATA CONTINUE OPERATION
MAPPING CAMERA
CONDITION/MALFUNCTION TLC LUNAR ORBIT
1. SIMTEMP SL1217T @ TURN 64K BIT DATA SYSTEM ON
< 40°F OR > 105°F AND APPLY POWER TO THE CAMERA
2. FORWARD LENS T REMAIN IN STBY
TEMESASL 000 >100° F TURN CAMERA OFF

TERMINATE PHOTO PASS

3, TB - BP @

CONFIGURE FOR STBY MODE AND WAIT FOR GROUND ANALYSIS

4, FORWARD MOTION COMPENSATION

CONTINUE OPERATION

FAILS
oo o e o<
FAILS EXTENDED INHIBIT SM RCS JETS A2, Ag, By, Bg ()

LOSS OF DOWNLINK DATA

o

CONTINUE OPERATION

LASER ALT IMETER

CONDITION/MALFUNCTION

TLC LUNAR ORBIT

1. SIMTEMP SL1217T
< -30°F OR> 150°F ®

SCHEDULE SIM BAY HOT/COLD
SOAK AS REQUIRED

LEAVE LASER ALTIMETER POWERED

POWER DOWN LASER

2. CAVITY TEMP <-10°F
SLLCDST >131° F AND INTER-
MITTENT RANGE READOUT
OR >160° F
3. LOSS OF AUTO MODE

LIMIT OPER TO NOMINAL
CAMERA MODE SEQUENCES

4, LOSS OF VALID RANGE DATA
IN CAMERA MODE

LIMIT OPER TO NOMINAL
AUTO MODE SEQUENCES

5. PFNVOLTAGE >2900V

POWER DOWN LASER

6. LOSS OF DOWNLINK DATA

LIMIT OPER TO NOMINAL
CAMERA MODE SEQUENCES

REV

SISJCIOKO) ® @ eeE 6

®

NOTES

AFTER FILM ADVANCE AVERAGE EITHER 1201T, 1204T, OR 1206T WITH 1211T.
AT 5° F

THIS RULE ONLY APPLICABLE PRE SIM DOOR JETT
DELETED

INSUFFICIENT DATA TO DISTINGUISH BETWEEN A FAILED CAPPING SHUTTER AND
A FAILED T/M POINT

A NO-GO INDICATION WILL BE RECEIVED IF ANY OF THE FOLLOWING CONDITIONS
ARE SENSED:

A. STEREO MALFUNCTION

B. FILM PATH FAILURE

. CAPPING SHUTTER NOT ACTIVATED
0. LENS ROTATION SIGNAL LOST

E. OUT OF FILM SIGNAL

A NO-GO INDICATION WILL BE RECEIVED IF ANY ONE OF THE FOLLOWING
PARAMETERS IS IN THE IMPROPER STATE:

A. MC FRONT LENS TEMP

B. STELLAR CAMERA FRONT ELEMENT TEMP

C. SUPPLY CASSETTE TEMP

REFERENCE MALFUNCTION PROCEDURE X.X.

THIS RULE ALSO APPLICABLE TO THE TEC PHASE

CONSIDERATION WILL BE GIVEN TO OPENING THE DOOR DURING THE TEC EVA
REFERENCE MALFUNCTION PROCEDURE X.X.

CUE:

FOR MECHANICAL FAILURE, SL1031X READS "ON" CONTINUOUSLY EVEN WHEN PC
IS IN STBY. GNa WILL BE SUPPLIED TO THE AIR BARS CONTINUOQUSLY AT A
MAX FLOW RATE OF 1.55 LB/HR. GNp WOULD BE DEPLETED IN 6.09 HOURS.
FOR ELECTRICAL FAILURE, SL1031X READS "ON" CONTINUOUSLY BUT ONLY
DURING PC OPERATION.

CLE:

SL1031X READS "OFF" CONTINUOUSLY DURING PC OPERATION.
JAM IF GNp IS NOT SUPPLIED TO AIR BARS

PC FILM MAY

B4 WILL BE ENABLED FOR TRANSLATION MANEUVERS, FOR RESCUE CAPABILITY
DURING LM DESCENT AND LM ASCENT AND FROM 8 HOURS BEFORE MCC-7 TO
ENTRY INTERFACE TO PROVIDE COUPLED ATTITUDE CONTROL WHEN FORWARD
FIRING RCS THRUSTERS ARE REQUIRED.

PRIOR TO SIM DOOR JET, THE UPPER NONOPERATING LIMIT IS 100° F.

o

GENERAL

PRIOR TO SIM DOOR JETTISON THE SIM EXPERIMENTS AND
SCIENTIFIC DATA SYSTEM (SDS) WILL BE POWERED AS
REQUIRED TO SUPPORT THE FOLLOWING FUNCTIONS:

A. THERMAL MONITORING AND THERMAL MANAGEMENT OF THE
SIM BAY.

B. PERIODIC ADVANCEMENT OF THE PANORAMIC AND
ING CAMERA FILM,

MAl

RESCHEDULING OF EXPERIMENT OPERATION IF REQUIRED DUE
TO EXCESSIVE CONSUMABLES USAGE (RCS, PWR, ETC.) OR

ANOMALOUS EXPERIMENT OPERATION WILL BE ACCOMPLISHED
WITHIN THE GUIDELINES OF THE EXPERIMENT PRIORITIES.

LUNAR ORBIT SIM BAY EXPERIMENTS ARE LISTED BELOW IN
THEIR ORDER OF PRIORITY.

A. LUNAR SOUNDER

B. SM ORBITAL PHOTOGRAPHIC TASKS

C. IR SCANNING RADIOMETER (ISR)

D. FAR UV SPECTROMETER (UVS)

IF CORONA IS DETECTED IN AN EXPERIMENT AND IS
DEGRADING ONLY THAT EXPERIMENT, THAT EXPERIMENT'S
OPERATION WILL NOT BE TERMINATED FOR THE MISSION

BUT MAY BE RESCHEDULED TO MAXIMIZE THE SCIENTIFIC
RETURN,

ALL EXPERIMENT COVERS WILL NORMALLY BE CLOSED FOR
THE FOLLOWING CONDITIONS AFTER SIM DOOR JETTISON:

A. ACTIVATION OF SM RCS JETTS A2, A4, Bl1, or B4
B. SPS BURNS

C. WATER AND URINE DUMPS*

D. FUEL CELL PURGES*

E. VIOLATION OF THE SUN-AVOIDANCE CONSTRAINTS
F. CSM EVAPORATOR OR LM SUBLIMATOR OPERATION*

*N/A TO UVS COVER AFTER 2 DAYS IN CIRCULAR
LUNAR ORBIT.

SM RCS THRUSTERS A2, A4, B1, AND B4 WILL BE
DISABLED DURING ALL EXPERIMENT OPERATIONS.

WATER AND URINE DUMPS WILL BE INHIBITED FROM
3 HOURS BEFORE UNTIL IMMEDIATELY AFTER PC AND
MC OPERATIONS.

A FAILURE OF ANY EXPERIMENT COVER OR EXTENSION
MECHANISM WILL NOT PRECLUDE AN EVA FOR FILM RETRIEVAL.

THERE ARE THREE ACCEPTABLE CUES ON ANTENNA POSITION.
THESE ARE THE APPROPRIATE TALKBACK INDICATOR, VISUAL
VERIFICATION FROM AN UNDOCKED LM, AND THE ANTENNA SAFE
SIGNAL ON TELEMETRY. ANY ANTENNA THAT CANNOT BE
VERIFIED AS RETRACTED BY ONE OF THESE MEANS WILL BE
ASSUMED TO BE EXTENDED BEYOND THE SPS BURN LIMIT.

SIM BAY HARDWARE REDLINES WILL NOT BE VIOLATED IN THE
PURSUIT OF SCIENCE DATA UNLESS THE DATA BEING
COLLECTED IS JUDGED TO BE MORE IMPORTANT THAN ALL
SUBSEQUENT DATA.

A "NO-GO" FOR LOI WILL NOT PRECLUDE SIM BAY DOOR
JETTISON.

AN ATTITUDE DEADBAND OF 0.5 DEGREES WILL BE USED
DURING THE FOLLOWING OPERATIONS:

A. ALL CAMERA OPERATIONS

B. MANDATORY LASER ALTIMETER OPERATION
C. HF AND VHF ACTIVE SOUNDING MODES

0. UVS INERTIAL ATTITUDE HOLD TARGETS

A DEADBAND OF 3.0 DEGREES MAXIMUM WILL BE USED FOR ALL
OTHER EXPERIMENT OPERATION.

OPTICS MANAGEMENT

THE FILM IN THE PANORAMIC AND MAPPING CAMERAS
(PC AND MC) WILL BE CYCLED AT INTERVALS OF

24 + 6 HOURS. THE CAMERAS AND SDS SYSTEM WILL
BE ACTIVATED TO MONITOR THESE FUNCTIONS.

DURING ALL SPS POWERED FLIGHT PHASES, THE PC
WILL BE PLACED IN THE "BOOST" MODE AND THE MC
IN THE “STANDBY" MODE WITH IMAGE MTN "OFF".

THE PC LENS STOW POSITION WILL BE VERIFIED
PRIOR TO SIM DOOR JETTISON AND PRIOR TO
INITIATING THERMAL PRECONDITIONING OF THE
PC. ADDITIONAL STOW VERIFICATION WILL BE
SCHEDULED AS REQUIRED.

A PC PHOTO SEQUENCE WILL NOT EXCEED 30 MINUTES.

THE PC HEATERS WILL BE ENABLED PRIOR TO THE
FIRST CAMERA OPERATION TO ALLOW FOR THERMAL
STABILIZATION. THE PC HEATERS WILL REMAIN
ENABLED BETWEEN PHOTO PASSES.

THE MC WILL BE PLACED IN "STANDBY" PRIOR TO
THE FIRST CAMERA OPERATION TO ALLOW FOR
THERMAL STABILIZATION. THE MC WILL REMAIN
IN STBY BETWEEN PHOTO PASSES.

IN THE EVENT OF EXCESSIVE GNp USAGE, THE
OPERATION OF ONE CAMERA WILL NOT BE TERMINATED
TO SAVE GN2 FOR THE OTHER CAMERA.

TOTAL FAILURE OF THE GNp SYSTEM WILL NOT
PRECLUDE ATTEMPTS TO OPERATE THE MC AND PC.

THE IMAGE MOTION RATE ON THE MC WILL BE
ADJUSTED TO MINIMUM ERROR FOR THE ORBIT OF
OPERATION.

DELETED

LA OPERATION WILL NOT BE ATTEMPTED WITH THE MC/LA
DOOR CLOSED.

IF EXCESSIVE TRAVEL TIMES ARE DETECTED DURING
MC/LA POSITIONING, SUBSEQUENT CYCLES FOR
CONTAMINATION PROTECTION WILL BE DELETED.

IF THE LASER ALTIMETER LIFETIME IS JUDGED TO BE
SHORTER THAN THE REMAINING MISSION REQUIREMENT,
THE LA OPERATING PROFILE WILL BE REDUCED TO INSURE
COVERAGE OF PRIORITY OJBECTIVES.




0SO MISSION RULES - SPECTROMETERS

9/1
SPECIFIC MISSION RULES
; GENERAL
REV REV REV
FAR ULTRAV|OLET SPECTROMETER
CONDITION/MALFUNCTION TLC LUNAR ORBIT/TEC Wlan ey !
e T O <TBD®F APPLY POWER TO SPECTROMETER NOTES FOLLOWING FUNC MIN
A SL1109T, UVS ELECT-BOX T. >TBD® F GO TO COLD SOAK ATTITUDE A. THE i T OF THE SIM BAY. 2 EXPERIMENT COVER WILL BE CLOSED FOR THE ACTIVATIOH OF RCS
& = A S A2, A4, Bl AND B4 BEFORE THE SUN ENTERS THE SPECTROMETER
2. SPECTROMETER TEMPS <=135%F LEAVE SPECTROMETER POWERED CAMERA
SL1101T OR 5L1102T >180° F POWER DOWN SPECTROMETER  (2)
O ¥ 7 INFARED SCANNING RADIOMETER
3. CORONA IN THE UVS TURN OFF SPECTROMETER ENHANCE OPERATING ENVIRONMENT > ) .
O ANE k A 1. THE EXPERIMENT COVER WILL REMAIN CLOSED FOR 30 MINUTES FOLLOWING
4. SUN APPROACHING FIELD-OF-VIEW CLOSE SPECTROMETER COVER A DUMP OR PU
CLOSED OPERATE TO OBTAIN ENGINEERING DATA @ F 2. THE ISR SCAN DRIVE MOTOR WILL BE POWERED FOR SII JETT.
5. COVER FAILS MINIMIZE DUMPS, PURGES, :
AND JET FIRINGS (¥) 1F TEHP CONTINUES TO INCREASE, COLD SOAK WILL BE REQUIRED LR SHUNEER
A Q i O%C[ OF SCIENCE DATA B. SM ORBITAL PHOT {IC TASKS A &R ":{F{IHU.‘A“ 0£T1 MINUTE OF HBR/HF MODE DATA WILL BE COLLECTED
- ) M. DURING THE START OF AN END OF THE 2 REV HF ACTIVE MODE.
INFRARED SCANNING RAD IOMETER - C. IR SCANNING RADIOMETER (ISR) S g LA
A @ | : 2. Y JET CONFIGURATION WILL BE TED A MINIMUM OF
CONDITION/MALFUNCTION TLC LUNAR ORBIT/TEC D. FAR UV SPECTROMETER (UVS) JTES PRIOR TO OPTICAL RECOR RATION,
1. SIM TEMP <TBD° F APPLY POWER TO RADIOMETER 4 IF CORONA IS DETECTED IN AN iRADING ONLY 3. SOUNDER ROR PTICAL RCDR WILL BE THERMALLY PRECONDITIONED
A " sL1220T @ THAT EXPERIMENT, THAT TION WILL NOT BE PRIOR TO DATA C( 10N.
) SL >TBD® F GO TO COLD SOAK ATTITUDE T \TED FOR RESCHEDULED TO MAXIMIZE
ENTIFIC 4. ALL OTHER SIM BAY EXPERIMENTS AND THE SDS WILL BE POWERED DOWN
2. PRIMARY MIRROR TEMP <15°F LEAVE RADIOMETER POWERED DURING SOUNDER OPERATIONS.
SL1129T 5 = 5. ALL EXPERIMENT ( { BE CLOSED FOR THE FOLLOWING
>122°F POWER DOWN RADIOMETER O) CONDI 5.  THE HGA WILL BE POWERED DOWN DURING THE HF AND RECEIVE ONLY MODES.
3. SUN APPROACHING FIELD-OF-VIEW CLOSE RADIOMETER COVER A. ACTIVATION OF SM RCS JETS AZ, A4, Bl, OR B4 A | 6. THE LS TRANSMITTERS WILL NOT BE OPERATED WITHIN 1000 FEET OF AN
OPERATE TO 0OBTA {GIN AG M
3 GBVEREATS CLOSED IN ENGINEERING DATA 0. S e e
MINIMIZE DUMPS, PURGES, AND JET FIRINGS 7 ) F ANTENNAS TO FULLY EXTEND WILL NOT PRECLUDE
C. WATER AND URINE DUMPS* IN THE HF AND LISTEN MODES.
D. FUEL CELL PURGES* 8.  THE OPTICAL RECORDER FILM WILL NOT BE TRANSPORTED WITH LESS THAN
: 10 FEET OF FILM REMAINING.
LUNAR SOUNDER E. VIOLATION OF THE SUN-AVOIDANCE CONSTRAINTS
9. A CSM CONFIGURATION WILL BE ESTAE 1 " T
CONDITION/ MALFUNCTION TLC LUNAR ORBIT/TEC F. CSM EVAPORATOR OR LM SUBLIMATOR ( ATION* AND LS UF‘ERATIL]‘N. NOI CUNF[EGSE?%I&SE}&EN;EE L?ELEEé II.EBE
7 | | TO RESOLVE EMI EXCEPT FOR POSSIBLE DOWNGRADING OF THE
APPLY STBY PWR TO CSAR AND A TO UVS COVER AFTER 2 DAYS IN CIRCULAR LUNAR ORBIT. MMUNICATION : Al
1 SIM TEMP @ <TBD° F OPTICAL RECORDER Lt 4 i ! TELECOMMUNICATIONS SYSTEMS,
A L1206T + 3 - 6. SM RCS TH ! A4, B1, AND B4 WILL BE DISABLED DUR
>TBD® F GO TO COLD SOAK ATTITUDE ALL EXPE PERATIONS.
A <TBD®* F APPLY STBY PWR TO OPTICAL RECORDER
2. FILM CASSETTE ~TBD® F REMOVE PWR FROM OPTICA 7. WATER AND URINE DUMPS WILL NHIBITED FRO! 3 HO
2 TEMP §L1275T 2 GO TO COLD SOAK ATTITUDE i MOPTICAL @ UNTIL TMMEDIATELY AFTER PC AND MC OPERATIONS.
. 8. A FAILURE OF ANY EXPERIMENT COVER OR EXTENSION MECHANISM
3. CSAR INTERNAL <TBD®F APPLY STBY PWR TO CSAR WILL NOT PRECLUDE AN EVA FOR FILM RETRIEVAL.
LEME LT 0T > TBD*F GO TO COLD SOAK ATTITUDE REMOVE PWR FROM CSAR 9. ARE THREE ACCEPTABLE CUES ON ANTENNA POSITION. THESE
IATE TALKBACK INDICATOR, VISUAL \
A CONTINUE ACTIVE SOUNDER OPERATIONS ¢ I okt
F THE ANTENNA SAFE SIGNAL ON TELEMETRY.
4/ FILM MOTIONFAILURE ANY A} THA BE VERIF AS RETRACTED BY ONE OF THESE
MEANS WILL BE ASSUMED TO BE EXTENDED BEYOND THE SPS BURN LIMIT.
TERMINATE SOUNDER OPERATION
i 5. L0SS OF RRE=1 AND:ERE-2 T0 0PTICAL RECORDER IN THE HF MODE 10. SAY HARDWARE REDLINES WILL NOT B ED IN THE PURSUIT OF
S DATA UNLESS THE I BEING IS JUDGED TO BE
A 6. LOSS OF PRF-3 TO OPTICAL RECORDER TERMINATE SOUNDER OPERATION WPORTANT THAN ALL SUBSEQUENT
IN THE VHF MODE A "NO-GO" FOR LOI WILL NOT PRECLUDE SIM BAY DOOR JETTISON.
CONTINUE ACTIVE SOUNDER OPERATION - e % e “ 5 .
A 7. RECORDER CLOCK FAILURE 12. AN ATTITUDE DEADBAND OF 0.5° WILL BE USED DURING THE FOLLOWING
OPERATIONS:
q 8. LOSS OF 0SC FREQ LOCK CONTINUE ACTIVE SOUNDER OPERATION A. ALL CAMERA OPERATIONS
B. MANDATORY LASER ALTIMETER OPERATION
CONTINUE ACTIVE SOUNDER OPERATION
A 9. LOSS OF VIDEO TO RECORDER C. HF AND VHF ACTIVE SOUNDING MODES
D. UVS INERTIAL ATTITUDE HOLD TARGETS
TERMINATE SOUNDER OPERATION N
A 0.
L G R U TRUT IN HF MODE AND OF 3.0 DEGREES MAXIMUM WILL BE USED FOR ALL OTHER
= TG ENT OPERATION,
A 1 OF VHF RF P! ERMINATE SOUNDER OPERATION
LOSS WR QUTPUT IN VHF MODE
HGA RE SCHEDULE VHF OPERATIONS
12. EMI INTO LS ISOLATED TO —_— e
HBR TM PERFORM FLIGHT ~LANON LBR
A 13. TB-BP D GO TO STBY. IF BP PERSISTS, PWR DOWN RADAR AND RECORDER, |F TR-GRAY, GO
ERINGIORE RIVLE TO OPERATE. IF BP RETURNS, PWR DOWN THE RADAR AND RECORDER.
HF ANTENNAS
CONDITION/MALFUNCTION TLC LUNAR ORBIT/ TEC
1. FAILURE TO FULLY EXTEND OPERATE IN DEGRADED MODE @
2., FAILURE TO RETRACT SAFE DISTANCE JETTISON PRIOR TO NEXT SPS BURN
[— 3-32




. ’ NASA - Manned Spacecraft Center

MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R | ITEM

PRECEDENCE/SCHEDULING

A | 31-31 DELETED

A | 31-32 DELETED

31-33 REASSESSMENT OF THE OPERATIONAL EVA PLAN WILL BE DONE IF ANY OF THE FOLLOWING CONDITIONS EXIS:

A. BEHIND TIMELINE BY MORE THAN 10 PERCENT OF EVA TIME REMAINING

B. AHEAD OF TIMELINE BY MORE THAN 15 MINUTES

C. DEGRADATION OF THE LRV TO SUCH AN EXTENT THAT A MIMIMUM OF 4 KM/HR VEHICLE SPEED CANNOT BE MAINTAINED OR
THE PLANNED TRAVERSE VIOLATES THE REDEFINED OPERATIONAL ENVELOPE

31-34 IF A REALIGNMENT OF THE TRAVERSE IS REQUIRED, EITHER BY EXTENSIONS OR REDUCTIONS, THE REVISION WILL NORMALLY BE
PASSED TO THE CREW AS EVA PAD UPDATES AT APPROXIMATELY THE 1/3 AND 2/3 EVA COMPLETION POINTS.

A ]31-35 TOTAL DRIVING TIME FROM THE LM TO STATION 2 WILL BE LIMITED TO 1 HOUR.

31-36 THROUGH 31-50 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A J11/10/72 LUNAR PRECEDENCE/
SURFACE OPS SCHEDULING 31-2 Tape 69.5

TSG 291A NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R ] ITEM
SYSTEMS MANAGEMENT
31-51 THE LRV RADIATOR COVERS WILL BE DUSTED BEFORE OPENING. THE RADIATOR SURFACES WILL BE DUSTED EACH TIME THE
COVERS ARE OPENED WITH RADIATORS IN THE SUN.
31-52 THE AUXILIARY PWR BYPASS SWITCH WILL BE PUT IN THE ON POSITION ONLY AFTER EVA 3.
31-53 THE DRIVE ENABLE SWITCHES WILL NOT BE OPERATED AFTER INITIAL CONFIGURATION EXCEPT AS REQUIRED FOR FAILURES OR
MALFUNCTION ISOLATION.
31-54 LRV PARKING CONSTRAINTS FOR LRV AND PAYLOAD THERMAL CONSIDERATIONS ARE AS FOLLOWS:
A A. BETWEEN EVA'S, THE LRV WILL BE PARKED A MINIMUM OF 20 FT FROM THE NEAREST LM SIDE AND 6 FT FROM THE SHADOW.
B. PARKING DURATION REQUIRED SUN AZIMUTH CRITICAL ITEM
LESS THAN:
6 HRS IN SUN ANY N/A
2 HRS IN SHADE ANY N/A
MORE THAN:
6 HRS IN SUN 80°-110° CCW FROM UPSUN* LCRU, C&D CONSOLE
2 HRS IN SHADE NOT RECOMMENDED C&D CONSOLE
LRV NAVIGATION
LCRU
*FOR BETWEEN EVA'S PARKING, THE LRV NAVIGATION HEADING WILL BE USED TO PARK THE LRV 85° CCW FROM UPSUN.
HEADING WILL BE SPECIFIED BY MCC BASED ON SUN AZIMUTH.
31-55 LRV BATTERY POWER/THERMAL MANAGEMENT WILL BE ACCOMPLISHED THROUGH CONFIGURATION OF THE BATTERY LOADS, LIMITING USE
OF NON-CRITICAL SYSTEMS AND BY OPENING THE BATTERY COVERS WHILE PARKING UPSUN AT TRAVERSE STOPS GREATER THAN
30 MIN.  THE CONDITIONS TO BE MAINTAINED THROUGH THIS MANAGEMENT IN ORDER OF PRIORITY ARE:
A. BATTERIES SHALL BE MAINTAINED IN TEMPERATURE RANGE OF:
1. 40° F - 125° F FOR EVA 1 AND 2
2. 40° F - 140° F FOR EVA 3
B. RELATIVE STATE-OF-CHARGE BETWEEN BATTERIES BALANCED TO WITHIN 20 AMP-HOURS
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A |11/10/72 | LUNAR LRV
: SURFACE OPS MANAGEMENT 31-3 Tape 69.10
TSG 291A NASA — MSC
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MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R | ITEM

31-56 LRV BATTERY COVERS WILL BE OPENED DURING EVA/LRV CLOSEOUT AT THE LM.

31-57 DELETED

31-58 THE LRV MUST REMAIN STATIONARY FOR 1 MINUTE 30 SECONDS FOLLOWING NAVIGATION SYSTEM TURN-ON TO ALLOW THE DIRECTIONAL
GYRO UNIT (DGU) TO ATTAIN OPERATING SPEED. DURING THIS WARM-UP PERIOD THE GYRO TORQUING SWITCH MAY NOT BE
OPERATED. USE OF THE SYSTEM RESET SWITCH IS NOT CONSTRAINED BY THIS RULE.

A 31-59 THE LRV DGU WILL BE ALIGNED BEFORE DEPARTURE FROM THE ALSEP OR SEP ON EACH EVA. THE DGU WILL BE CHECKED AT
DESIGNATED POINTS ON THE TRAVERSE. IT WILL BE TORQUED TO REALIGN IF IT HAS DRIFTED >2 DEGREES.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A N1/10/72 LUNAR LRV
SURFACE OPS MANAGEMENT 31-4 Tape 68.8

TSG 291A NASA — MSC
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MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

TRAVERSE GRAVIMETER

A |31-102| TWO CONSECUTIVE INITIATE A BYPASS READING
READINGS INDICATE PHASE ON THE SURFACE
LOCK LOOP DID NOT
CAPTURE 1. WHEN LEVEL AND READING < 610 XXX XXY
IS 000 000 OYY, VSA HAS > 730 XXX XYY

FAILED. TGE IS NOT USABLE.

2. READING IS GOOD, PLL IS NOT
USABLE. ALL SUBSEQUENT
READINGS TAKEN ON SURFACE

A |31-103| TWO CONSECUTIVE READINGS INITIATE A BYPASS READING ON PLL RATE ALARM IS INDICATED BY 000 XXX XYY

INDICATE PHASE LOCK THE SURFACE

LOOP RATE ALARM

1. IF READING IS 000 000 OYY,
VSA HAS FAILED. TGE IS NOT
USABLE .

2. IF NOT ALL ZEROS, ALL IS NOT
USABLE. ALL SUBSEQUENT
READINGS TAKEN ON SURFACE

A |31-104| LEVEL LIGHT REMAINS ON
AFTER NORMAL MEASUREMENT
TIME
1. READING IS 1. INITIATE BYPASS READING
000 000 oYy
A. IF READING IS
000 000 OYY, VSA HAS
FAILED.

B. IF READING IS GOOD, PLL
IS NOT USABLE. ALL
SUBSEQUENT READINGS TAKEN
ON SURFACE.

2. INDICATOR IS COUNTING 2. INITIATE BYPASS READING

A. IF INDICATOR IS COUNTING,
TIMING FATLURE HAS
OCCURRED. TGE IS NOT
USABLE.

B. IF READING IS REASONABLE,
ALL IS NOT USABLE. ALL
SUBSEQUENT READINGS TAKEN
ON SURFACE.

A |31-105| TWO CONSECUTIVE READINGS INITIATE BYPASS MEASUREMENT
INDICATE RANDOM NUMBERS
OR REPEATED MEASUREMENTS 1. IF READING IS 000 000 OYY,
VSA OR ELECTRONICS HAS
FAILED.

2. IF READING IS SAME, INITIATE
BYPASS READING

A. IF SAME AS LAST, ELEC-
TRONICS HAS FAILED

B. IF VALID READING, USE
BIAS READINGS ONLY

MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 | A 11/10/72 | LUNAR SURFACE
SURFACE OPS EXPLOR SYS 31-9 Tape 70.1

TSG 291 NASA — MSC
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MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R | ITEM

GENERAL

20-1 A. BASELINE REQUIREMENTS (ALL PHASES EXCEPT LAUNCH)
1.  TWO-WAY VOICE COMM BETWEEN SPACECRAFT
2. TWO-WAY VOICE COMM BETWEEN CSM OR LM AND MSFN DURING ALL DOCKED ACTIVITIES AND BETWEEN CSM, LM/LCRU AND
MSFN DURING UNDOCKED ACTIVITIES
B. LAUNCH
THERE ARE NO COMMUNICATIONS FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TERMINATED.

C. LUNAR STAY ADDITIONAL REQUIREMENTS

1. FOR TWO-MAN EVA: VOICE COMM BETWEEN MSFN AND ONE EVA CREWMAN
2. FOR ONE-MAN EVA: VOICE COMM BETWEEN MSFN AND LM/LCRU AND EVA CREWMAN

NOTE
MSFN-TO-EVA-ONLY VOICE IS ACCEPTABLE IF TV IS
AVAILABLE TO MONITOR CREW.

D. THE LM WILL BE RETAINED FOR TEC COMM IN EVENT OF LOSS OF ALL COMM BETWEEN THE CSM AND THE GROUND.

E. FAILURE OF VOICE OR TM TO THE MSFN, OR FAILURE OF TWO-WAY VOICE COMMUNICATIONS TO THE CMP, OR BOTH, WILL NOT
PRECLUDE THE NOMINAL CMP EVA.

20-2 VHF EVA COMMUNICATIONS PRIORITIES ARE:
A.  TWO-MAN EVA

1. PRIME: EVA-1 AR/EVA-2 AR (RELAY MODE ALLOWS DUPLEX VOICE BETWEEN EVA'S PLUS THE TRANSMISSION OF VOICE AND
DATA FROM BOTH EVA'S TO LM/LCRU PLUS THE RECEPTION OF VOICE VIA LM/LCRU BY BOTH EVA'S

A 2. BACKUP: EVA-1B/EVA-2A or EVA-1A/EVA-2B OR EVA-1 AR/EVA-2B (ANY OF THE THREE MODE COMBINATIONS ALLOWS DUPLEX
VOICE BETWEEN EVA'S PLUS THE TRANSMISSION OF VOICE FROM BOTH THE EVA'S TO THE LM PLUS THE TRANSMISSION OF
VOICE FROM ONE OF THE EVA'S TO THE LCRU PLUS THE TRANSMISSION OF DATA FROM ONE EVA TO THE LM/LCRU AND THE
RECEIVING OF LM/LCRU VOICE BY ONE EVA.)

B. ONE-MAN EVA

1. PRIME: EVA-1A OR EVA-2A (ALLOWS DUPLEX VOICE BETWEEN EVA AND THE LM/LCRU PLUS THE TRANSMISSION OF DATA
FROM EVA TO LM/LCRU)

2. BACKUP: EVA-1B OR EVA-2B (ALLOWS DUPLEX VOICE BETWEEN EVA AND LM)

NOTE
NO VOICE CAPABILITY VIA LCRU IN THIS MODE.

RULES 20-3 THROUGH 20-6 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A 11/10/72 | COMM AND INST FUNCTIONAL
COMM-GENERAL 20-1 Tape 69.7

TSG 291A NASA — MSC
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MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
20-15| LOSS OF TWO CSM AUDIO EPO CONTINUE MISSION
CENTERS
NO-GO FOR TLI
TLC CONTINUE MISSION
DOCKED CONTINUE MISSION

NO-GO FOR DOI OR UNDOCKING
UNDOCKED NO-GO FOR CIRC

PRE-PDI/ CONTINUE MISSION

DESCENT/
LUNAR
STAY

POST DOCK | RETAIN ASCENT STAGE

20-16| FAILURE OF LM VHF LUNAR CONTINUE MISSION
RELAY. NO TWO-WAY STAY
VOICE WITH EITHER PROCEED WITH EVA AND ACTIVATE
CREWMAN. THE LCRU ASAP
A | 20-17| LOSS OF VOICE FROM DUAL CONTINUE MISSION
EVA-2 TO EVA-1 EVA
A. EVA-2 GO TO POSITION "A" EVA-1 (CDR) HAS EVC-1, EVA-2 (LMP) HAS

EVC-2.

B. EVA-1 GO TO POSITION "B"

1. IF ON LCRU, EVA-1 CANNOT COMMUNICATE WITH
MSFN.

2. NO TM FROM EVA-1.

3. EVA-1 MUST PROCEDURALLY TIME-SHARE ALL
VOICE TRANSMISSIONS WITH MSFN.

4. MODES WILL BE SWITCHED EVERY 45 MIN TO
MONITOR PLSS DATA ON BOTH CREWMEN.

A] 20-18" LOSS OF VOICE FROM DUAL CONTINUE MISSION
EVA-1 TO EVA-2 EVA
A. EVA-2 GO TO POSITION "A"™
B. EVA-1 GO TO POSITION "B" B.1. IF ON LCRU, EVA-1 CANNOT COMMUNICATE
WITH MSFN.

2. NO TM FROM EVA-1.

3. EVA-1 MUST PROCEDURALLY TIME-SHARE ALL
VOICE TRANSMISSIONS WITH MSFN.

4. MODES WILL BE SWITCHED EVERY 45
MINUTES TO MONITOR PLSS DATA ON BOTH

CREWMEN .
MISSION REV IDATE SECTION GROUP PAGE
APOLLO 17 | A 11/10/72 COMM AND INST FUNCTIONAL
COMM-SPECIFIC 20-6 Tape 69.8
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MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A | 20-19] LOSS OF DUPLEX VOICE DUAL CONTINUE EVA, IF ONE CREWMAN
BETWEEN EVA-1 AND EVA-2 | EVA CAN RELIEVE MSFN VOICE AND

TRANSMIT DOWNLINK VOICE.

20-20| LOSS OF TWO-WAY VOICE DUAL VOICE UPLINK WITH TV AVAILABLE
BETWEEN MSFN AND EVA EVA FOR MSFN MONITORING OF CREW
RESPONSES IS ACCEPTABLE

A. LCRU A. CONTINUE EVA

1. EVA-2 GO TO POSITION A.1. EVCS MODE-B WILL NOT COMMUNICATE WITH
"A" EVA-1 GO TO POSITION LCRU.
g

2. IF SUCCESSFUL, CONTINUE
EVA.

3. IF UNSUCCESSFUL, RETURN
TO VHF RANGE OF LM.

B. LM B. CONTINUE EVA

1. IF LCRU AVAILABLE,
ACTIVATE ASAP AND
CONTINUE EVA.

2. IF LCRU NOT AVAILABLE,
EVA 2 RETURN TO LM AND
RECONFIGURE COMM. THEN
CONTINUE EVA WITHIN VHF
RANGE OF LM.

20-21| LOSS OF TWO-WAY VOICE ALT VOICE UPLINK WITH TV AVAIL-
BETWEEN MSFN AND EVA EVA ABLE FOR MSFN MONITORING OF
(ONE-MAN) | CREW RESPONSES IS ACCEPTABLE
A. LCRU A.1. ATTEMPT TO RECONFIGURE
EVCS.

2. IF SUCCESSFUL, €ONTINUE
EVA.

3. IF NOT SUCCESSFUL, RE-
TURN TO VHF RANGE OF LM
AND CONTINUE EVA.

B. LM B.1. IF LCRU AVAILABLE,
ACTIVATE ASAP AND CON-
TINUE EVA

2. TF LCRU NOT AVAILABLE,
RETURN TO LM AND RECON-
FIGURE COMM. THEN
CONTINUE EVA WITHIN VHF

RANGE OF LM
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 A 11/10/72 | COMM AND INST FUNCTIONAL
COMM-SPECIFIC 20-7 Tape 69.9
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MISSION RULES
SECTION 20 - COMMUNICATION AND INSTRUMENTATION - CONCLUDED

R | ITEM
CSM - INSTRUMENTATION REQUIREMENTS
20-81 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF
UDL VALIDITY SIGNAL CTo262V o = HD 20-42
USB RECEIVER AGC CT0620E METER COMMON HD 20-42,20-7A(9),
20-8B
A USB RECEIVER ERROR CTO640F - = HD
DSE TAPE MOTION CTo012X B - HD 20-42,20-46
CTE TIME CTO145F = - HD 20-47
SCE 10 VDC CToo18V = = HD
SCE 5 vVDC CTo017v - - HD
SCE 20 vDC CT0015V = - HD
SCE -20 VDC CToo16V - - HD
PCM HI REF 85 PERCENT CTo125V = - HD
PCM HI REF 15 PERCENT CTol26V = = HD
HI GAIN ANT POS-PITCH STO152H = - HD
HI GAIN ANT POS-YAW STO153H - - HD
HGA BEAM WIDTH SW POS - NAR CTO161X - - HD
HGA BEAM WIDTH SW POS - MED CT0162X - - HD
HGA TRACK SW POS - AUTO CT0163X - - HD
HGA TRACK SW POS - REACQ CT0164X - - HD
MASTER UNIT TEMP ST0562T HD 20-56
SLAVE UNIT TEMP ST0563T HD 20-56
LM - INSTRUMENTATION REQUIREMENTS
20-82 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF
A PCM 0SC FAIL 2 GLO422V = - HD
PCM 0SC FAIL 3 GLO423V - - HD
CAL 85 PCT GLO401V - = HD
CAL 15 PCT GLO402V - - HD
MET GLOS0TW = - HD
C AND W FAIL GL4054X CAUTION - HD
MASTER ALARM GL4069X MASTER ALARM - HD
DUA STATUS GT0441X - - HD 20-67
S-BND ST PH ERR GT09928 = - HD
S-BND RCVR SIG GT0994V METER - HD 20-67
/CAUTION
STEERABLE ANT TEMP GT0454T METER - HD 20-98,20-71
/CAUTION
XMTR PO GTO993E = - HD 20-67,20-76
LCRU RADIATOR TEMP RT8001T METER REDUNDANT HD 20-34
LCRU SUBSYSTEMS VOLTAGE RT8003T METER - HD 20-34
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A | 11/10/72 COMM AND INST PRELAUNCH
REQMTS 20-17 Tape 26.3
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MISSION RULES
SECTION 21 - LM/EMU INSTRUMENTATION

R | ITEM
INSTRUMENTATION REQUIREMENTS
SYSTEM MEAS DESCRIPTION PCM ONBOARD CATEGORY
SEQUENTIAL/ ED RLY A K1-K6 GY0201X SYS A STAGING LIGHT HD
PYROTECHNIC COMMON
CAUTION HD
LIGHT
ED RLY B K1-Ké GY0202X SYS B STAGING LIGHT HD
ED RLY A K7-K15 GY0231X e o HD
ED RLY B K7-K15 GY0232X e s HD
SELECTED ED BAT  =----e- METER HD
ELECTRICAL AC BUS FREQ GCO155F CAUT 17 0F 2
POWER S AC BUS VOLTS GCO071V METER, CAUT M
A BAT 1 CUR GC1201C METER 10F3
BAT 2 CUR GC1202C METER e M PCM
BAT L CUR GC1207C METER
BAT 3 CUR GC1203C METER sl OF3
BAT 4 CUR GC1204C METER M PCM
A LMP BUS VOLTS GCo302V METER, CAUT |
BAT 1 VOLTS GCO201V METER ) 2°0F=3
BAT 2 VOLTS GC0202V METER f M
BAT 5 VOLTS GCO205V METER
A CDR BUS VOLTS GCO301V METER, CAUT__‘
BAT 3 VOLTS GCO203V METER Z10Fs8
BAT 4 VOLTS GC0204V METER M
BAT 6 VOLTS GC0206V METER
BAT L VOLTS GCO207V METER HD
BAT 5 CUR GC1205C METER } 1R0EN2
BAT 6 CUR GC1206C METER M PCM
BAT 1 MAL GC9961U CAUT, COMP HD
BAT 2/L MAL GC9962U CAUT, COMP HD
BAT 3/L MAL GC9963U CAUT, COMP HD
BAT 4 MAL GC9964U CAUT, COMP HD
BAT 5 MAL GC9965U CAUT, COMP HD
BAT 6 MAL GC9966U CAUT, COMP HD
BATTERY MAL GL4047X COMP HD
BAT 1 LOW TAP GC4362X FLAG HD
BAT 4 LOW TAP GC4368X FLAG HD
BAT 5 B/U CDR GC4369X FLAG HD
BAT 6 NORM CDR GC4372X FLAG HD
NOTE
LOSS OF SEVERAL HD MEASUREMENTS
WILL CAUSE SEVERELY DEGRADED
MISSION MONITORING CAPABILITY.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A |11/10/72 LM/ EMU
INSTRUMENTATION LM TELMU 2]=1 Tape 60.6
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MISSION RULES

SECTION 21 - LM/EMU INSTRUMENTATION - CONTINUED

R | ITEM

INSTRUMENTATION REQUIREMENTS

SYSTEM MEAS DISCRIPTION PCM
GUIDANCE LGC DOWNLINK GGOOOTX
AND PLS TORO REF GG1040V
CONTROL 2.5 VDC TM BIAS GG1110V
IMU 28 VAC 800 GG1201V
IRIG SUSP 3.2 KC GG1331V
IMU STBY GG1513X
LGC OPR GG1523X
X PIPA OUT IN PHASE GG2001V
Y PIPA OUT IN PHASE GG2021V
Z PIPA OUT IN PHASE GG2041V
IG SVO ERR IN PHASE GG2107V
IG 1X RSVR OUT SIN 662112V
IG 1X RXVR OUT COS GG2113V
MG SVO ERR IN PHASE GG2137V
MG 1X RSVR OUT SIN GG2142V
MG 1X RSVR OUT COS GG2143V
0G SVO ERR IN PHASE GG2167V
0G RSVR QUT SIN GG2172V
0G RSVR OUT COS 662173V
PITCH ATT ERR GG2219V
YAW ATT ERR 662249V
ROLL ATT ERR GG2279V
PIPA TEMP GG2300T*
RR SHIFT SIN GG3304V
RR SHIFT COS GG3305V
RR TRUN SIN GG3324V
RR TRUN COS GG3325V
LGC WARNING GGI00T X
ISS WARNING GG9002X
LR ANT TEMP GN7563T
RR NO TRACK GN7621X
RR ANT TEMP GN7723T
LR RNG BAD GN7521X
LR VEL BAD GN7557X
YAW ERR CMD GH1247V
PITCH ERR CMD GH1248V
ROLL ERR CMD GH1249V
JD A4D QUTPUT GH1419vV
RCS TCP A4D GR5032X
JD B3D OUTPUT GH1423V
JD A2D OUTPUT GH1427V
RCS TCP A2D GR5040X
JD B1D OUTPUT GH1431V
RCS TCP B1D GR5044X
JD B4U OUTPUT GH1418V
JD B4F QUTPUT GH1420V
JD A4R OUTPUT GH1421V
JD A3U OUTPUT GH1422V
JD B3A OUTPUT GH1424V
JD A3R OUTPUT GH1425V
JD B2U QUTPUT GH1426V
JD A2A QUTPUT GH1428V
JD B2L QUTPUT GH1429V
JD ATU OUTPUT GH1430V
JD ATF OUTPUT GH1432V
JD BIL OUTPUT GH1433V

* INDICATES SEPARATE TRANSDUCERS USED FOR ONBOARD AND PCM

NOTE

ONBOARD

FDAI
FDAI

FDAI
FDAI

FDAI
FDAI
FDAI

FDAI
FDAI

Ca&W

FDAI
FDAI
FDAT
FDAI

Caw
C&W

TEMP MONITOR

C&W
TEMP MONITOR

CaW
C&W

(RIS o

LOSS OF SEVERAL HD MEASUREMENTS WILL CAUSE
SEVERELY DEGRADED MISSION MONITORING CAPABILITY.

CATEGORY

M

HD
HD
HD
HD
HD
HD

HD
HD
HD

HD
HD
HD

HD
HD
HD

HD
HD
HD

HD-PCM
HD-PCM
HD-PCM

HD-PCM

HD-PCM
HD-PCM
HD-PCM
HD-PCM

HD-PCM
HD-PCM

HD-PCM

HD-PCM
HD-PCM

HD
HD

HD
HD
HD

HD
HD
HD
HD
HD
HD
HD

HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A |11/10/72 LM/EMU
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MISSION RULES

SECTION 21 - LM/EMU INSTRUMENTATION - CONTINUED

ITEM
SYSTEM MEAS DESCRIPTION PCHM ONBOARD CATEGORY
GUIDANCE RCS TCP B4U GR5031X - HD
AND RCS TCP B4F GR5033X - HD
CONTROL RCS TCP A4R GR5034X - HD
(CONTINUED) RCS TCP A3U GR5035X o5 HD
RCS TCP 3D GR5036X - HD
RCS TCP B3A GR5037X - HD
RCS TCP A3R GR5038X = HD
RCS TCP B2U GR5039X = HD
RCS TCP A2A GR5041X - HD
RCS TCP B2L GR5042X - HD
RCS TCP ATU GR5043X - HD
RCS TCP ATF GR5045X - HD
RCS TCP BIL GR5046X - HD
YAW ATT ERR GH1455V FDAI HD
PITCH ATT ERR GH1456V FDAT HD
ROLL ATT ERR GH1457V FDAI HD
RGA YAW RATE GH1461V FDAI HD
RGA PITCH RATE GH1462V FDAT HD
RGA ROLL RATE GH1463V FDAIT HD
AGS SEL GH1621X - HD
ROLL PLS/DIR GH1628X - HD
PITCH PLS/DIR GH1629X - HD
YAW PLS/DIR GH1630X - HD
AUTO ON GH1214X - HD
APS ARM GH1230X - HD
ENG FIRE OVRD GH1286X - HD
MAN THRUST CMD GH1311V METER HD
PITCH GDA POS GH1313V - HD
ROLL GDA POS GH1314V - HD
P TRM FAIL GH1323X CaW HD
R TRM FAIL GH1330X CaW HD
AUTO THRUST CMD GH1331V METER HD
DPS ARM GH1348X - HD
DPS VAR ACT GQ6806H - HD
CES AC PWR FAIL GL4026X o] HD
CES DC PWR FAIL GL4027X CaW HD
AGS DOWNLINK GI00O1X - HD
ASA TEMP GI3301T - HD
AGS PWR FAIL GL4028X CéW HD
AUTO OFF GH1217X - HD
AGS AUTO GH1641X - HD
AGS ATT HOLD GH1642X - HD
PGNS AUTO GH1643X - HD
PGNS ATT HOLD GH1644X - HD
DESCENT START TNK PRESS GQ3015P HE MON HD
PROPULSION HE REG PRESS GQ3018P C&W HD
HE REG PRESS GQ3025P HD
HE PRESS GQ3435P 10E 2 M
HE PRESS GQ3436P PRESS
FU TNK 1 QTY G03603Q qQry 10F4M
FU TNK 2 QTY GQ3604Q Qry
0X TNK 1 QTY G04103Q qQry SEE NOTE 2
O0X TNK 2 QTY GQ4104Q QTY
FU 1 TEMP GQ3718T TEMP MON HD
FU 2 TEMP GQ3719T TEMP MON HD
0X 1 TEMP GQ4218T TEMP MON HD
0X 2 TEMP GQ4219T TEMP MON HD
FU PRESS GQ3611P 20F3M
0X PRESS GQa1ip
TCP GQe510P THRUST
LOW LEVEL GQ4455X DPS LOW HD SEE
NOTE 3
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A [11/10/72 | LM/EMU LM CONTROL
INSTRUMENTATION 21-5 Tape 69.2
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MISSION RULES

SECTION 21 - LM/EMU INSTRUMENTATION - CONCLUDED

R | ITEM
SYSTEM MEAS DESCRIPTION PCM ONBOARD CATEGORY
ASCENT APS He 1 PRESS GPOOOTP HEL MON C&W 10F2M
PROPULSION APS He LR PRESS GPO041P PCM
APS He 2 PRESS GP0002P HEL MON C&W 10F2M
APS He 2R PRESS GPO042P } PCM
APS He REG PRESS GP0O018P 1 OF 2
APS He REG PRESS GP0025P C&W } M - PCM
APS FUEL TEMP GPO718T TEMP HD
APS FUEL LOW GPO908X CaW HD
APS OXID TEMP GP1218T TEMP HD
APS OXID LOW GP1408X CaW HD
APS FUEL PRESS GP1501P 10F2M
APS FUEL PRESS GPO501P }
APS OXID PRESS GP1503P 10F2M
APS OXID PRESS GP1001P }
VLVS A DELTA POS GP2997U HD
VLVS B DELTA POS GP2998U HD
APS TCP GP2010P HD
REACTION RCS "A" PROP QTY GR1085Q QUANTITY } 10F2 M
CONTROL RCS "A" He PRESS GR1101P PRESS MON C&W
RCS "A" REG PRESS GR1201P PRESS MON C&W 2 OEE3SM
RCS "A" FUEL MFLD PRESS GR2201P PRESS MON
A RCS "A" OX MFLD PRESS  GR3201P PRESS MON 1 0F
1 OF
RCS "B" OX MFLD PRESS GR3202P PRESS MON 2 M s
RCS "B" FUEL MFLD PRESS GR2202P PRESS MON 20F3 M
A RCS "B" REG PRESS GR1202P PRESS MON C&W
RCS "B" PROP QTY GR1095Q QUANTITY 1T0F2M
RCS "B" He PRESS GR1102P PRESS MON C&W
RCS "A" FUEL TEMP GR2121T TEMP MON HD
ACS 2 H20 TEMP GF4586T HD
RCS "B" FUEL TEMP GR2122T TEMP MON HD
ACS 1 H20 TEMP GF4585T HD
RCS MAIN "A" CLSD GR9609U MAIN SOV HD
RCS MAIN "B" CLSD GR9610U MAIN SOV HD
A/B XFEED OPEN GR9613U CRSFD HD
QUAD 1 TEMP GR6004T TEMP MON HD
QUAD 2 TEMP GR6003T TEMP MON HD
QUAD 3 TEMP GR6002T TEMP MON HD
QUAD 4 TEMP GR6OOTT TEMP MON HD
ASC FEED OXID "A" OPEN GR9641U SYS A ASC OXID HD
ASC FUEL
ASC FEED FUEL "A" OPEN GR9631U SYS A AsC OXID HD
ASC FUEL
ASC FEED FUEL "B" OPEN GR9632U SYS B ASC OXID HD
ASC FUEL
ASC FEED OXID "B" OPEN GR9642U SYS B ASC OXID HD
ASC FUEL
NOTES
1. LOSS OF SEVERAL HD MEASUREMENTS WILL CAUSE SEVERELY
DEGRADED MISSION MONITORING CAPABILITY.
2. FOR THE LOSS OF EITHER THE FU OR OX MEASUREMENTS, AN
APPROXIMATE 20 SEC HOVER TIME PENALTY IS REALIZED. FOR
LOSS OF BOTH SYSTEMS, A PENALTY OF 60 SEC HOVER TIME
RESULTS.
3. LOSS OF LO-LEVEL RESULTS IN AN APPROXIMATE 28 SEC HOVER TIME
PENALTY.
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

APPENDIX B - DISTRIBUTION LIST - CONTINUED

R|ITEM

A CREW PROCEDURES DIVISION

CG3/ZEDEKAR, R. G. (5)
CG4/KRAMER, P. (4)
CG5/HOLLOWAY, T. W. (8)

DIRECTOR OF MEDICAL RESEARCH AND OPERATIONS

DA/JOHNSTON, R. S.
DD/MEDICAL OPERATIONS (7)

PUBLIC AFFAIRS OFFICE

AP3/WARD, D. (3)

APOLLO SPACECRAFT PROGRAM OFFICE

PA/MORRIS, 0. G.
LUNNEY, G. S.
PD/KUBICKI, R. L.
PD12/MISSION STAFF ENGINEER
PG/GOREE, J. F. (2)
PD12/KOHRS, D.
PD4/SILVER, M. (25)
PDY/WILLIAMS, L.
PE/CORCORAN, D. 1. (3)
PA23/TASH, H. L. (5)
PT/ARABIAN, D. D.
PT3/DATA LIBRARY (8)
KT/DOUGLAS, W. H.
NA/BLAND, W. M., JR
PF/ (2)
PD12/SEGNA, D. (2)

DIRECTOR OF ENGINEERING AND DEVELOPMENT

EA22/BURT, R.
EB5/BURTZLOFF
EB3/MUNFORD

JOHNSON, G. W.
EC/SMYLIE, R. E

HURT, P. F.
EC2/GIBSON, J. L.
EC3/SAMONSKI, F. H. (2)
EC4/HINNERS, A. H.
EC7/RADNOFSKY, M. I.
EC9/LUTZ, C. C.
EE13/IRWIN (9)
EF/GIESECKE, R. L.
EG2/COX, K. J.
EG7/HANAWAY, J.
EG8/WILSON, R. E.
EG/MIT/IL-LAWTON, T. M.
EP/WHITE
EP2/YODZIS, C. W. (4)
EP4/POHL, H. 0. (3)
ES42/ROGERS, W. F. (2)

EX/REDD, B.
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM

3-101

CSM BATTERY ENERGY AND CRYOGENIC 02 AND H2

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

LAUNCH LOI DOI UNDOCK LOPC 1
{ 3 BAT 9% 76.6 70.9 68.4 61.7
| BAT AMP-HOURS
REMAINING
2 BAT 62.2 45.2 44.4 41.5 40.3
0, TOTAL LBS 3 TANKS | 803.4 631 621.7 584.4 457.1
H, TOTAL LBS 3 TANKS 66.5 49.8 48.7 44.7 29.7

1

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 RADIAIOR HEATERS OVERLOAD SENSING.

NOTES
PRELAUNCH BATTERY REDLINES ARE BASED ON FAILURE OF THE BATTERY CHARGER BEFORE ACCOMPLISHING ANY CHARGING.
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.

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

AUX BAT ENERGY IS NOT INCLUDED IN BAT REDLINES.

CONSIDERATION WILL BE GIVEN TO PERFORMING SPS BURNS WITHOUT BATTERY SUPPLEMENT IF REDLINE NOT MET.

CRYOGENIC REDLINES ARE BASED ON CAPABILITY TO PERFORM NOMINAL MISSION WITH CAPABILITY TO RETURN TO EARTH
AT A 40 AMP AVERAGE POWER LEVEL AFTER LOSS OF ANY CRYO TANK AT THE WORST CASE TIME FOR FAILURE.

THREE-TANK CRYOGENIC REDLINE IS BASED ON THE TOTAL QUANTITY REQUIRED TO PERFORM NOMINAL LENGTH MISSION.

RULE NUMBERS 3-102 THROUGH 3-110 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
MISSION RULE
APOLLO 17 | A 11/10/72] SUMMARY CONSUMABLES 3-35 Tape 67.3
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM
5-27 IF SPS FAILS AFTER EPO RETROFIRE IGNITION OR NO SLA SEP:
A. Hp > 70 NM - RETARGET FOR NEXT BEST PTP USING RCS.
B. 40 < Hp < 70 - PITCH UP TO LOCAL HORIZONTAL ATTITUDE AND BURN SM RCS USING FOLLOWING PRIORITIES:
1. BURN Hp TO PAD VALUE
2. BURN MAXIMUM SM RCS AV AVAILABLE
3. BURN CM RCS TO Hp = 40 NM IF SM RCS AV NOT SUFFICIENT TO OBTAIN Hp = 40 NM. IF Hp < 40 NM, TERMINATE ALL
THRUSTING AT TFF = 7 MIN.
C. Hp < 40 NM - REMAIN IN RETRO ATTITUDE AND BURN SM RCS USING THE FOLLOWING PRIORITY:
1. BURN aV RESIDUALS.
2. BURN MAXIMUM SM aV AVAILABLE.
NOTE
THE S-IVB LOX DUMP CAPABILITY MAY
BE USED TO SHAPE THE ORBIT FOR
RETROFIRE MANEUVER OR TO REDUCE
THE S-IVB WEIGHT TO OBTAIN MORE
SM RCS aV.
5-28 THE G&N IS NO-GO FOR ENTRY IF:
A. THE CMC VALUE OF DOWNRANGE ERROR (RP- RT) AT .2G DIFFERS > +100 NM FROM GROUND VALUE. CREW B. V AND VTY.
B. V AND GAMMA AT 400K ARE OUTSIDE THE CORRIDOR. GROUND WILL PROVIDE ENTRY PROFILE.
s
5-29 BOOSTER NAVIGATION UPDATES FOR TLI:
A. AN IU NAVIGATION UPDATE WILL BE PERFORMED (AND TIME TAGGED TO INSURE INCORPORATION OVER A MSFN STATION PRIOR
TO TB6 INITIATION) FOR THE FOLLOWING SITUATIONS:
1. WHERE AN IU ACCELEROMETER FAIL OCCURRED PRIOR TO EARTH ORBIT INSERTION.
2. FOR ALL TLI OPPORTUNITIES WHERE MSFN VERSUS IU DIFFERENCE VIOLATES ANY OF THE FOLLOWING:
A AT GET = 56 MIN: DOWNRANGE POSITION > 21,174 FT
SEMI-MAJOR > .78 NM
CROSSRANGE VELOCITY (MAXIMUM) > 8 FPS
A AT GET = 1 HR 45 MIN: DOWNRANGE POSITION > 36,814 FT
SEMI-MAJOR AXIS > .84 NM
CROSSRANGE VELOCITY (MAXIMUM) > 9 FPS
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED
RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
31-10¢] PRECISION OVEN TEMP NO FURTHER MEASUREMENTS WILL BE | MAXIMUM POSITIVE DEVIATION IS INDICATED BY AN
REACHES MAXIMUM POSITIVE TAKEN DURING THE REMAINDER OF 0DD NUMBER IN THE EIGHTH MOST SIGNIFICANT
DEVIATION THE CURRENT TRAVERSE. DIGIT OF THE DISPLAY AND A "7" IN THE NINTH
(LEAST) SIGNIFICANT DIGIT.
TGE WILL BE PLACED IN THE LM
SHADOW WITH THE RADIATOR
SURFACE EXPOSED AT THE EARLIEST
CONVENIENCE.
31-107| INTERMEDIATE OVEN HOT PLACE TGE IN LM SHADE WITH 1. INTERMEDIATE OVEN HOT ALARM IS INDICATED
ALARM IS EXPERIENCED RADIATOR COVER OPENED PRIOR TO BY A6 OR 7 IN THE EIGHTH MOST SIGNIFICANT
PRIOR TO DEPARTURE TO DEPARTING LM. DIGIT OF THE DISPLAY.
ALSEP.
2. TGE WILL BE USED ON EVA'S II AND III.
31-108] PRECISION OVEN TEMP READINGS WILL BE TAKEN UNTIL MAXIMUM POSITIVE DEVIATION IS INDICATED BY AN
REACHES MAXIMUM POSITIVE UNREASONABLE DATA IS RECEIVED. 0DD NUMBER IN THE EIGHTH MOST SIGNIFICANT
DEVIATION DIGIT OF THE DISPLAY AND A "7" IN THE NINTH
(LEAST) SIGNIFICANT DIGIT.
31-109] DELETED
31-110] DELETED
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 A N11/10/72 LUNAR SURFACE
SURFACE OPS EXPLOR SYS 31-10 Tape 70.2
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MISSION RULES

SECTION 32 - ALSEP

GENERAL

THE FOLLOWING MISSION RULES APPLY TO FLIGHT CREW INVOLVEMENT WITH THE APOLLO LUNAR SURFACE EXPERIMENT PACKAGE
(ALSEP) WHILE THE CREW IS ON THE LUNAR SURFACE. THESE RULES ARE EXCERPTED FROM THE EMRD FOR APOLLO 17, AND MISSING
LETTERS ON RULES OR MISSING RULE NUMBERS PERTAINING TO GUIDELINES OR RULINGS WILL BE FOUND IN THAT DOCUMENT.

ALSEP OPERATIONAL GUIDELINES

GENERAL

A. THESE ALSEP GENERAL OPERATIONAL GUIDELINES ARE BASED ON OBJECTIVES IN THE FOLLOWING PRIORITIES:

. HFE
SRS
« LSG

NOTE
RIPPLE-OFF SEQUENCE IS:

. PDR 1 (7 W)
. PDR 2 (14 W)
. LMS

. LEAM

. HFE

liso

. Lsp

B.
THROUGH REFERENCE EMRD FOR APOLLO
H.

THE ALSEP SHORTING PLUG SWITCH WILL BE ACTIVATED ASAP AFTER CENTRAL STATION DEPLOYMENT.

IF THE GROUND IS UNABLE TO OBTAIN DOWNLINK, THE GROUND WILL REQUEST THE ASTRONAUT TO ROTATE THE RESET
POWER SWITCH TO RESET AND THEN POMWER.

REFERENCE APOLLO 17 EMRD
DELETED
THE HFE BORE HOLES WILL HAVE PRIORITY OVER THE DRILL CORE STEM. THE HFE BORE HOLES WILL BE ATTEMPTED FIRST.

IF PROBLEMS ARE ENCOUNTERED, EFFORTS ON BORE HOLES WILL BE TERMINATED AFTER A TOTAL OF 20 MINUTES ACCUMULATED
DRILL ON TIME.

MISSION DATE SECTION GROUP
APOLLO 17 11/10/72 | ALSEP GENERAL Tape 70.3
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MISSION RULES
SECTION 32 - ALSEP - CONTINUED

R | 1TEM
32-1 N. IF A HARD OBJECT IS ENCOUNTERED WHICH REDUCES DRILL RATE TO LESS THAN 5 INCHES PER MINUTE ON ETTHER HFE PROBE
(CONT) HOLE, THE FOLLOWING WILL BE ACCOMPLISHED:
1. IF THE SECOND SECTION IS NOT ATTACHED, WITHDRAW AND START AT A NEW LOCATION FOR A MAXIMUM OF TWO
WITHDRAWALS .
2. IF THE SECOND STEM SECTION IS ATTACHED, CONTINUE UNTIL 10 MINUTES OF POMER ON TIME FOR DRILL STRING HAS
ELAPSED.
0. REFERENCE APOLLO 17 EMRD
P. IF THE CREW MUST RETURN TO THE LM PRIOR TO COMPLETE ALSEP DEPLOYMENT, THE SHORTING SWITCH WILL BE ACTIVATED
"ON" IF THE ANTENNA IS EMPLACED. IF THE ANTENNA IS NOT EMPLACED, THIS SWITCH WILL NOT BE ACTIVATED (PICK UP
HERE ON EVA 2)
Q. THROUGH R. REFERENCE APOLLO 17 EMRD
S. FOR ANY MALFUNCTION DURING A SURFACE TASK, A MAXIMUM OF 10 MIN WILL BE SPENT ON THE CONIINGENCY PROCEDURE
BEFORE THE TASK IS ABANDONED, WITH THE FOLLOWING EXCEPTIONS:
1. RTG FUELING - UP TO 20 MIN WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY PROCEDURES.
2. ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTIONS - UP 10 20 MIN WILL BE ALLOWED FOR MAKING THE CABLE
CONNECTION.
3. ALSEP ANTENNA - UP TO 30 MIN WILL BE ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT.
4. ALSEP DEPLOYMENT MAY BE CONTINUED ON A LATER EVA IF ADDITIONAL TIME TO SPEND ON CONTINGENCY PROCEDURES IS
REQUIRED TO ATTAIN AN OPERATIONAL ALSEP.
T. FOR EVA TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DEPLOYMENT, THE FOLLOWING DEPLOYMENT INTERRUPTION
POINTS WILL BE OBSERVED IF PERMITTED BY CREW SAFETY CONSIDERATION:
1. REMOVE ALSEP PACKAGES 1 AND 2. CLOSE SEQ. BAY DOOR. REPLACE ALSEP PACKAGES WITH HANDLES UP AND WITH
EXPERIMENTS FACING THE SUN WITHIN +15°,
2. TILT FUEL CASK (DOME NOT REMOVED).
3. TILT FUEL CASK. REMOVE DOME. DO NOT DEFUEL.
A 4. FUEL RTG. THEN CARRY ALSEP TO DEPLOYMENT SITE. REMOVE SUBPALLETS FRUM PACKAGE 2. CARRY PACKAGE 1 TO
EMPLACEMENT SITE. DO NOT ACTUATE SWITCHES.
A 5. CONNECT RTG, HFE, AND LEAM CABLES TO CS. REMOVE LSP, GEOPHONE MODULE LSG, AND LMS FROM SUBPACKAGE 1.
ALIGN CS AND RAISE SUNSHIELD. RAISE ANTENNA MAST, MOUNT GIMBAL, AND ANTENNA. LEVEL AND ALIGN ANTENNA.
ROTATE SHORTING SWITCH ON WAY BACK TO LM,
A 6. DEPLOY ALSEP EXPERIMENTS AND COMPLETE TASKS. A HOLD POINT EXISTS AFTER EACH EXPERIMENT IS DEPLOYED.
ROTATE SHORTING SWITCH ON WAY BACK TO LM.
MISSION Rev | paTE SECTION GROUP PAGE
apoLLo 17 | A | ni/10772)  Ausep GENERAL 32-2 Tape 66.5
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MISSION RULES
SECTION 32 - ALSEP - CONTINUED

R | ITEM
A | 32-1 U. IF ALL SPOTS ON TEMP LABLE ON HORSE COLLAR ARE BLACK AFTER FUELING RTG, CREW MUST REMOVE HORSE COLLAR WITH UHT
AND SET IT ASIDE. CREW MUST NOT TOUCH HORSE COLLAR UNTIL IT HAS COOLED SUFFICIENTLY (10 MINUTES)
A V. ALSEP DEPLOYMENT WILL NOT BE STARTED IF IT IS KNOWN THAT LESS THAN 1 HR 15 MIN IS AVAILABLE FOR ALSEP IN EVA L
32-2 REFERENCE APOLLO 17 EMRD
AND
32-3
32-4 A. REFERENCE APOLLO 17 EMRD
A B. THE CREW WILL REPORT RECHECK OF THE LSG LEVEL AND ALIGNMENT AND FREEDOM OF GIMBAL AFTER EXPERIMENT IS MANUALLY
UNCAGED.
32-5 A. REFERENCE APOLLO 17 EMRD
A B. DELETED
C. THROUGH D REFERENCE APOLLO 17 EMRD
A E. DEPLOYMENT OF AN LSP EXPLOSIVE PACKAGE (EP) WILL BE TERMINATED ANY TIME LESS THAN 4 SAFETY FEATURES REMAIN. THE
FOLLOWING CONDITIONS MUST BE MET BEFORE THE EP CAN BE DETONATED :
1. ASTRO SW #2 ROTATED TO CW (ENABLE) POSITION. ENABLES 29 V TO THE LSP CENTRAL ELECTRONICS.
2. LSP "OPERATE" CMD (OCTAL 055) RECEIVED BY LSP CENTRAL ELECTRONICS.
3. LSP TRANSMITTER PULSES ENABLE CMD (OCTAL 156) RECEIVED BY LSP CENTRAL ELECTRONICS.
4. LSP FORMAT ON CMD (OCTAL 003) RECEIVED BY THE ALSEP CENTRAL STATION DDP.
A 5. SAFE/ARM SLIDE TO THE ARM POSITION.
A STATUS OF EACH OF THESE SAFETY FEATURES IS AS FOLLOWS:
FEATURES SAFED TOTAL NUMBER SAFED
A 1. ALSEP DEPLOYMENT T2 LshEa s 5
A 2. CHARGE DEPLOYMENT 2543, A5 4
A 3. LSP PASSIVE LISTENING 3385 2
A (NOT PLANNED WITH CREW
ON SURFACE)
A NOTE: BATTERY TIMER AND CIRCUIT ACTIVATION IS NOT CONSIDERED IN THE ABOVE SAFETY FEATURES BECAUSE NO STATUS
INDICATION EXISTS AFTER THE PIN HAS BEEN PULLED.
32-6
THRU REFERENCE APOLLO 17 EMRD
32-80
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 32 - ALSEP - CONCLUDED
RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
32-81 | UNABLE TO DRILL NORMAL
HFE EMPLACEMENT HOLES
A A. IF EITHER HOLE IS A.1. HAND-AUGER AND HAMMER BORE
LESS THAN 40 INCHES STEMS INTO SUBSURFACE AT
DEEP AND DRILL IS LEAST 40 INCHES
INOPERABLE
2. IF SUCCESSFUL INSERT
PROBE INTO HOLE MADE BY A
DOUBLE CORE TUBE. FILL
HOLE AROUND PROBE.
A 3. IF LESS THAN 40 INCHES, LAY
PROBE ON SURFACE AND ORIENT
BLACK TAPE ON CABLE NORTH/
SOUTH.
A B. IF EITHER HOLE IS B.  DRILL DEEP CORE AT SHALLOW B. USE TREADLE AND EXTRACTOR TO HOLD SOIL IN
A LESS THAN 40 INCHES BORE LOCATION AND INSERT PLACE. MOVE TREADLE AT LEAST 10 FEET DOWN
DEEP AND DRILL IS PROBE IN HOLE THROUGH THE CABLE TOWARD THE ELECTRONICS.
STILL OPERABLE TREADLE, AND CAVE SOIL IN
AROUND PROBE.
C. IF HOLE IS NOT C.  PLACE PROBE IN HOLE AS FAR
NOMINAL DEPTH AS IT WILL GO. EMPLACE
LOWER RADATION SHIELD ON
THE TOP OF THE PROBE.
A EMPLACE MIDDLE RADIATION
SHIELD BELOW LUNAR SURFACE
OR ON TOP OF PROBE.
32-82 | HAVE CHOICE OF DRILLING DRILL SECOND HFE PROBE EMPLACE- HFE HAS PRIORITY OVER CORE SAMPLE.
SECOND HFE HOLE OR CORE MENT HOLE.
SAMPLE HOLE
32-83 | DRILL RATE REDUCED TO A. IF LESS THAN TWO STEM
LESS THAN 5 INCHES PER SECTIONS ARE ATTACHED TO
MINUTE THE POWER HEAD, WITHDRAW
AND SIART AT NEW LOCATION
A FOR MAXIMUM OF THREE
LOCATIONS FOR EACH BORE.
B. IF TWO OR MORE STEM SECTIONS
ARE ATTACHED TO THE POWER
HEAD, CONTINUE UNTIL
10 MINUTES OF POWER ON TIME
FOR THE DRILL STRING HAS
ELAPSED.
32-84 | REFERENCE APOLLO 17
THRU EMRD
32-110
MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM
5-30 RESERVED
531 RESERVED
5-32 THE MAXIMUM ALLOWABLE MISALIGNMENT RATES BETWEEN THE IU AND IMU ARE 0.6 DEG/HR (IU) AND 1.5 DEG/HR (IMU).
5-33 RESERVED
5-34 TLI UNDERBURNS
A A. FOR APOGEE ALTITUDES ABOVE 118K NM, A LUNAR LANDING MISSION IS AVAILABLE. THE TRADEOFFS THAT WILL BE MADE TO
ACHIEVE THIS MISSION ARE, IN ORDER OF PRIORITY: (ITEMS ARE ADDITIVE)
1. PROVIDE ADDITIONAL 4V FOR MCC BY FOREGOING ANY NOMINAL CONSTRAINTS ON TEC RETURN INCLINATION.
2. EXECUTE MCC 1 AT TLI + 3 HRS
3. PROVIDE ADDITIONAL AV FOR MCC 1 BY:
(A) UTILIZE THE LM YAW STEERING BUDGET DURING ASCENT
A (B) ADD 24 HRS TO TEC
4. EXECUTE MCC 1 AT TLI + 1 HR
5. PROVIDE ADDITIONAL aV FOR MCC 1 BY:
(A) REOPTIMIZE TLC (INCREASE DESCENT SEA)
A (B) REOPTIMIZE THE DESCENT APPROACH AZ
A (C) SHORTEN LUNAR PARKING ORBIT TIME
(D) SHORTEN THE PLANNED LUNAR STAY TIME TO DECREASE THE LOPC
NOTE
THE ADDITIONAL CAPABILITY ACHIEVED BY
EACH ITEM IS HIGHLY MISSION DEPENDENT.
A B. FOR APOGEE ALTITUDES BETWEEN 118K NM AND 28,000 NM, A LUNAR ORBIT ALTERNATE MISSION IS AVAILABLE. THE NOMINAL
PLAN FOR THIS MISSION IS:
1. EXECUTE MCC 1 ASAP (BETWEEN TLI + 1 AND TLI + 3 HRS)
2. EXECUTE A DPS LOI
3. EXECUTE ALL REMAINING MANEUVERS (CIRC, LOPC, TEI) WITH THE SPS
C. FOR APOGEE ALTITUDES BELOW 28,000 NM, AN EARTH ORBIT ALTERNATE MISSION OR DIRECT ABORT WILL BE PERFORMED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A 11/10/72 | TRAJECTORY EARTH ORBIT
f AND GUIDANCE AND TLI 5-5 Tape 68.3
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM
LUNAR ORBIT
5-76 THE DOI] MANEUVER WILL BE TARGETED TO OPTIMIZE THE GROUND TRACK FOR LUNAR LANDING.
NOTE
THE TARGETED Hp IN REV 12 IS 80K FT.
A 5-77 A "GO" FOR DOI, REQUIRES COMMITMENT TO AT LEAST 4 HRS IN LUNAR ORBIT.
NOTE
THIS PROVIDES ONE FULL REV OF TRACK AFTER
DOI FOR CALCULATION OF TEI
5-78 AFTER AOS FOLLOWING DOIl, EXECUTION OF THE BAILOUT ABORT MANEUVER WILL BE RECOMMENDED IF INCOMING MSFN RADAR
DATA INDICATES A CLOSEST APPROACH ALTITUDE OF EQUAL TO OR LESS THAN 1.0 NM ABOVE THE LUNAR TERRAIN.
NOTES
1. THE PERICYNTHION ALTITUDE WHICH CORRESPONDS
A TO 1.0 NM CLOSEST APPROACH IS 3.88 NM.
2. THE VALUE OF DOPPLER RESIDUALS AT A0S
WHICH CORRESPONDS TO THIS PERICYNTHION
A IS APPROXIMATELY -84 CYCLES PER SEC
BUT THE ACTUAL VALUE WILL BE DETERMINED
IN REAL TIME.
5-79 PRIOR TO UNDOCKING, CSM MANEUVERS WILL BE SCHEDULED ASAP TO CORRECT THE FOLLOWING SITUATIONS:
A. MISS DISTANCE OVER THE LLS GREATER THAN 0.5 DEG OUT OF PLANE
B. DEVIATION IN APPROACH AZIMUTH GREATER THAN +10 DEG FROM THE NOMINAL
C. CURRENT PERICYNTHION ALTITUDE LESS THAN 30,000 FT
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 A |11/10/72 | TRAJECTORY LUNAR ORBIT
AND GUIDANCE 5-10 Tape 68.9
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM
5-90

A

A

RULES 5-85 THROUGH 5-89 ARE RESERVED.

LR DATA IS REQUIRED FOR LANDING.

A. LOCK-ON

1.

2.

LR DATA ACCEPTED AND CONVERGED CONTINUOUS TO P64 - CONTINUE MISSION IF LOSS OF LOCK OCCURS IN P64.

LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT - CONTINUE TO P64.

(A) LANDING RADAR REGAINED IN P64.
(1) DATA ACCEPTED BY LGC - CONTINUE MISSION
(2) DATA NOT ACCEPTED BY LGC - ATTEMPT MANUAL LANDING IF LR/PGNS aH <1500 FT

(B) LANDING RADAR NOT REGAINED AT P64 - ABORT
LATE LR LOCK-ON WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE TO P64

(A) DATA ACCEPTED BY LGC - CONTINUE MISSION
(B) DATA NOT ACCEPTED BY LGC - ATTEMPT MANUAL LANDING

B. MINIMUM ALTITUDE WITHOUT LR ALTITUDE INCORPORATION

PGNS ALTITUDE LESS THAN 22,000 FEET AND PGNS HAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER
RESIDUALS, THAT CAUSE AN AGS-PGNS RADIAL VELOCITY DIFFERENCE

(A) RADIAL N69 NOT INCORPORATED AND DIFFERENCE EXCEEDS -10 FPS - ABORT

(B) RADIAL N69 INCORPORATED AND DIFFERENCE EXCEEDS -20 FPS - ABORT

PGNS ALTITUDE LESS THAN 18,000 FEET AND PGNS NAVIGATION ERRORS, CONFIRMED BY DOPPLER BUT NOT BY AGS,
CAUSE THE MSFN-PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED -20 FPS - ABORT

PGNS ALTITUDE LESS THAN 10,000 FT

(A) RADIAL N69 NOT INCORPORATED - ABORT
(B) LOSS OF WORKING PGNS (AS DEFINED BY RULE 5-91) - ABORT

PGNS ALTITUDE LESS THAN 6000 FT - ABORT

NOTE

FOR FAILURES IN THE PGNS/LR INTERFACES, INCORPORATION MAY
BE SATISFIED BY A PGNS/LR COMPARISON RESULTING IN aH < 1500 FT.

C. MINIMUM ALTITUDE WITHOUT LR VELOCITY INCORPORATION

PGNS ALTITUDE LESS THAN 10,000 FEET WITH LANDMARK TRACKING OBTAINED AND PGNS NAVIGATION ERRORS CONFIRMED
BY AGS OR DOPPLER THAT CAUSE MSFN - PGNS DOWNRANGE OR CROSSRANGE VELOCITY DIFFERENCES

(A) NAV N9 INCORPORATED AND aX EXCEEDS +50 OR -35 FPS OR aY EXCEEDS +90 OR -70 FPS - ABORT

(B) NAV N69 NOT INCORPORATED AND aX EXCEEDS +20 FPS OR aY EXCEEDS +45 OR -25 FPS - ABORT

PGNS ALTITUDE LESS THAN 10,000 FEET WITHOUT LANDMARK TRACKING OBTAINED AND PGNS NAVIGATION ERRORS CONFIRMED
BY AGS OR DOPPLER THAT CAUSE MSFN - PGNS DOWNRANGE OR CROSSRANGE VELOCITY DIFFERENCES

(A) NAV N69 INCORPORATED AND AX EXCEEDS +35 FPS OR aY EXCEEDS +70 OR -25 FPS - ABORT

(B) NAV N69 NOT INCORPORATED AND aX EXCEEDS +15 FPS OR aY EXCEEDS +30 OR -10 FPS - ABORT.

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

R | ITEM
Al 5-91 POWERED DESCENT WILL BE TERMINATED FOR THE FOLLOWING:
A. PGNS NAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER RESIDUALS, THAT RESULT IN THE FOLLOWING AGS-PGNS
DIFFERENCES:
aX (DOWNRANGE) > +90 OR -35 FPS
AY (CROSSRANGE) > +90 FPS
aZ (RADIAL) > +60 OR -35 FPS
B. PGNS NAVIGATION ERRORS, CONFIRMED BY DOPPLER RESIDUAL BUT NOT BY AGS, THAT RESULT IN THE FOLLOWING
MSFN-PGNS VELOCITY DIFFERENCES:
AY (CROSSRANGE) > +200 FPS
a2 (RADIAL) > +45 OR -35 FPS
C. COMMANDED THRUST INCREASING PRIOR TO THROTTLEDOWN OR P63 T., = 80 SECONDS
D. GTC GREATER THAN 57 PERCENT BY P63/P64 PROGRAM SWITCH PLUS 15 SECONDS
E. FAILURE TO ACHIEVE FTP (AUTO OR MANUAL) BY NOMINAL Tig + 31 SECONDS (ABORT AT GTC DIVERGENCE)
A F. THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, 21501, 00402 (CONTINUING),
01406 (CONTINUING), 01410 (CONTINUING).
G. CONSIDERATION WILL BE GIVEN TO ABORTING FOR VIOLATION OF THE TIME BAISED DPS ABORT BOUNDARY.
5-92 THE DESCENT TARGET POINT WILL BE SHIFTED DOWNTRACK IF GTC INDICATES NO THROTTLEDOWN BY P63/64 PROGRAM
SWITCH - THE MAXIMUM SHIFT IS AS FOLLOWS:
A. 20,000 FT DOWNTRACK IF VALID LANDMARK SIGHTINGS WERE OBTAINED.
A . 10,000 FT DOWNTRACK IF NO VALID LANDMARK SIGHTINGS
C. NO DOWNTRACK SHIFT WILL BE ALLOWED IF THE APPROACH AZIMUTH IS BETWEEN 95 AND 100 DEG
NOTE
ONE MINUTE OF RCS WILL BE USED TO ALLOW LANDING
WITHIN THE ABOVE LIMITS.
5-93 AN ABORT WILL NOT BE REQUESTED FOR A PGNS FAILURE AFTER PITCHOVER IN THE APPROACH PHASE.
5-94 IN THE EVENT MSFN AND DOPPLER DATA ARE NOT AVAILABLE FOR CONFIRMATION OF PGNS/AGS ERRORS, POWERED DESCENT WILL BE
TERMINATED FOR THE FOLLOWING AGS-PGNS VELOCITY DIFFERENCES:
aX > =35 FPS
aZ > +60 FPS OR -35 FPS
MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

ASCENT

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

A. 30 SECONDS FOR THE DIRECT RNDZ TECHNIQUE
B. 90 SECONDS FOR THE COELLIPTIC SEQUENCE RNDZ

FOLLOWING A DESCENT ABORT, GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR
A. THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, AND 21501
B. PGNS NAVIGATION ERRORS THAT RESULT IN:

1. AGS PREDICTED INSERTION Hp < 40,000 FEET.

2. AGS PREDICTED INSERTION Ha GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES.
3. AGS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 1.0 DEGREE.

DURING ASCENT, GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR
A. THE FOLLOWING PGNS ALARMS: 20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, AND 21501

PGNS NAVIGATION ERRORS, CONFIRMED BY AGS RESIDUALS, THAT RESULT IN THE FOLLOWING MSFN-PGNS VELOCITY DIFFERENCES:

s% (DOWNRANGE) > +24 FPS
oY (CROSSRANGE) > +90 FPS (COELLIPTIC SEQUENCE RENDEZVOUS), > +45 FPS (DIRECT RENDEZVOUS)
a7 (RADIAL) > +37 FPS

PGNS NAVIGATION ERRORS THAT RESULT IN

AGS PREDICTED INSERTION Hp < 40,000 FEET.
AGS PREDICTED INSERTION Ha GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES.
AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN 1.0 DEGREE (COELLIPTIC SEQUENCE RENDEZVOUS),
GREATER THAN 0.5 DEG (DIRECT RENDEZVOUS)
IF MSFN NOT VALID DURING ASCENT THE FOLLOWING DOPPLER RESIDUALS WILL BE USED TO CONFIRM SWITCHOVER:

AGS-PGNS AX (DOWNRANGE) > +24 FPS AND DOPPLER-PGNS RESIDUAL > +14 FPS

2.(A). AGS-PGNS AY (CROSSRANGE) > +45 FPS AND DOPPLER-PGNS RESIDUAL > +14.6 FPS FOR THE DIRECT RNDZ
(B). AGS-PGNS aY (CROSSRANGE) > +90 FPS AND DOPPLER-PGNS RESIDUAL > +29.2 FPS FOR THE COELLIPTIC RNDZ

3. AGS-PGNS AZ (RADIAL) > 37 FPS AND DOPPLER-PGNS RESIDUAL > +27.5 FPS

MISSION DATE SECTION GROUP
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM

RENDEZVOUS

5-111| THE PGNS IS PRIME FOR EITHER THE DIRECT RNDZ (TPI ONLY) OR THE COELLIPTIC SEQUENCE (CSI,CDH, AND TPI) MANEUVER
COMPUTATION/EXECUTION WITH THE AGS AS BACKUP UTILIZING THE ACCEPTED SOLUTION. THE AVAILABLE SOLUTIONS FOR THESE
MANEUVER(S) ARE, (IN ORDER OF PRIORITY) PGNS, AGS, CMC, AND CHARTS.

A. THE FOLLOWING VOTING LOGIC WILL BE OBSERVED FOR ALL MANEUVERS:

1. IF VHF AND RR AGREE - VOTE 2 OUT OF 3 SOURCES AND EXECUTE THE PRIORITY SOLUTION
2. IF VHF AND RR DISAGREE - MSFN WILL BE UTILIZED TO ISOLATE THE FAILED SYSTEM

B. AGREEMENT BETWEEN SOURCES IS DEFINED AS
1. DIRECT RNDZ - TIP

(A) 3 FPS IN AVX
(B) 7 FPS IN AVY
(C) 9 FPS IN AVZ

NOTE
LM BIASES OF 1 FPS IN aV, AND -2 FPS IN aV,

WILL BE APPLIED TO THE LM SOLUTION FOR COMPARISON
WITH THE CSM SOLUTION

2. COELLIPTIC SEQUENCE RNDZ - ALL MANEUVERS

(A) 3 FPS IN AV,
(B) 7 FPS IN &V,
(C) 9 FPS IN AV,

C. THE CMC SOLUTION FOR THE PLANE CHANGE MANEUVER WILL ALWAYS BE EXECUTED IF GREATER THAN 5 FPS.

5-112| LIFTOFF WILL BE COMPUTED TO SATISFY THE FOLLOWING CONSTRAINTS:
A. DIRECT RNDZ

THE aH AT TPI WILL BE 15 NM.

THE A6 AT TPI WILL BE +1.69 DEG.

THE WEDGE ANGLE AT INSERTION WILL BE ZERO DEGREES.
TPI WILL OCCUR 47 MIN AFTER INSERTION.

SHwWw N -

B. COELLIPTIC SEQUENCE RNDZ

1. THE aH AT TPI WILL BE 15 NM.
2. THE NOMINAL ELEVATION ANGLE (26.6 DEG) WILL OCCUR 16 MIN PRIOR TO SUNRISE.
3. THE CDH MANEUVER WILL BE APPROXIMATELY ZERO aV.

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

R | ITEM

5-140

5-141

5-142

5-143

A | 5-144

5-145

5-146

5-147

RANGE SAFETY RULES AND AGREEMENTS

GENERAL

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

THE RSO WILL ACCOMPLISH THE PAD EMERGENCY RANGE CUTOFF PROCEDURE IF THE SPACE VEHICLE WILL NOT LIFT OFF AFTER
IGNITION AND NASA IS UNABLE TO ACCOMPLISH CUTOFF. THE RSO WILL SEND "ARM/MFCO" ONLY IN RESPONSE TO A CODED

VERBAL REQUEST FROM THE NASA LAUNCH VEHICLE TEST CONDUCTOR (CLTC). THE CLTC WILL CALL THE RSO ON THE CLTC-RSO
DIRECT LINE TO TRANSMIT THIS REQUEST. THE RSO WILL NOT EXECUTE THIS PROCEDURE IF HE HAS A LIFTOFF INDICATION.

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

THE RSO WILL SEND "ARM/MFCO" 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 RSO WILL BE TRANSMITTED ON THE RSO LOOP (CAPE 111)
WITH THE FIDO-RSQ PRIVATE LINE AS BACKUP.

THE FD WILL INFORM THE RSO WHEN THE S-IC NO. 3 ENGINE HAS SHUT DOWN BY STATING "RSO, NO. 3 OUT" ON THE RSO LOOP
(CAPE 111). THE FD WILL ACTIVATE THE ENGINE OUT LIGHT ONLY IF NO OTHER KNOWN ANOMOLIES EXIST. THE ENGINE OUT
LIGHT CIRCUIT FROM FD TO RSO IS HIGHLY DESIRABLE. THE PROCEDURE WILL ALSO BE EXCUTED IF THE SIC NO. 4 ENGINE
SHUTS DOWN AND THE INTENDED FLIGHT AZIMUTH IS GREATER THAN 96 DEGREES AND THE LAUNCH AREA WIND PROFILE IS GREATER
THAN 0.75 SIGMA.

IF RANGE SAFETY DESTRUCT LINES ARE VIOLATED, THE RSO WILL SEND "ARM/MFCO" AND NOTIFY THE FD/FIDO. NO SPS
THRUSTING WILL BE INITIATED FOLLOWING SUCH RANGE SAFETY ACTION EXCEPT TO PROVIDE CREW SAFETY AS DETERMINED
BY THE FD.

IF AN ESTABLISHED IMPACT PREDICTION (IP) POINT IS ON THE CAPE KENNEDY LAND AREA, "DESTRUCT/PD" WILL BE
TRANSMITTED.

IF AN ATTEMPT TO TERMINATE THRUST BY "ARM/MFCO" IS UNSUCCESSFUL WHILE THE IP IS ON THE CAPE KENNEDY LAND AREA,
"DESTRUCT/PD" WILL BE SENT.
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R | ITEM

5-148 WHEN THE IP HAS MOVED OFF THE CAPE, FLIGHT TERMINATION ACTION WILL BE LIMITED TO "ARM/MFCO" OR CREW INITIATED
ABORT. THE "DESTRUCT/PD" FUNCTION WILL BE SENT ONLY AFTER FD/FIDO CONFIRMATION OF SATISFACTORY SPACECRAFT
SEPARATION, AND ONLY IF FUEL DISPERSION IS NECESSARY.

5-149 IF AN IP POINT IS ESTABLISHED AND "DESTRUCT/PD" IS DEEMED UNNECESSARY, THE RSO WILL NOTIFY FD/FIDO, “"SAFE WILL
BE SENT UPON FD/FIDO'S REQUEST, 'RSO SEND SAFE'". '

5-150 FD/FIDO WILL DECLARE TO THE RSO WHEN THERE IS NO POSSIBILITY OF INSERTING THE SPACECRAFT INTO AN ORBIT, AND
THE RSO WILL NOT ALLOW THE AFRICAN GATE TO BE OVERFLOWN.

S5 AN ETR RANGE SAFETY OFFICER (BRSO) IS REQUIRED AT BERMUDA TO MONITOR PRESENT POSITION AND IMPACT PREDICTION
CHARTS, TO OBSERVE TELEMETRY DISPLAYS, AND TO TRANSMIT THE RANGE SAFETY FUNCTIONS WHEN COMMANDED TO DO SO BY
THE RSO. FOR FLIGHT AZIMUTHS LESS THAN 090 DEGREES, THE BRSO WILL ASSUME PRIMARY RANGE SAFETY RESPONSIBILITY
IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE BRSO AND THE RSO.

Al 5-152 SAFING BY THE RSO WILL BE TRANSMITTED AFTER GATE PENETRATION AND FIRST S-IVB CUTOFF WHEN THE FD/FIDO REQUESTS,
"RSO SEND SAFE." WHEN SAFING IS CONFIRMED, THE RSO WILL STATE "SAFING CONFIRMED." IN THE EVENT OF LOSS OF
COMM WITH FD/FIDO, THE RSO WILL SEND SAFE ONLY IF HE CAN CONFIRM S-IVB CUTOFF AND HE HAS NO INDICATION THAT
THE EBW'S ARE CHARGED.

5-~153 IF SAFING CANNOT BE CONFIRMED BY THE RSO, ANOTHER SAFING ATTEMPT WILL BE MADE BY THE RSO ON THE FIRST ORBITAL
PASS OVER THE CAPE. COORDINATION WILL BE EFFECTED WITH THE SUPERINTENDENT OF RANGE OPERATIONS (SRO) AND

FIDO TO ENSURE COMMAND COVERAGE AND TELEMETRY DISPLAY AVAILABILITY. AT THE AGREED TIME, FIDO WILL STATE,
"RSO SEND SAFE." UPON CONFIRMATION, THE RSO WILL STATE, "SAFING CONFIRMED"

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.
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONCLUDED

R | ITEM

5-168

A |5-169

WIND RESTRICTIONS

AN ANNUAL PROFILE WIND RESTRICTION OF 1.25 SIGMA (11 PERCENT) WILL BE IN EFFECT FOR LAUNCH.

RANGE SAFETY WEATHER RESTRICTIONS

CEILING AND VISIBILITY RESTRICTIONS

NO CEILING OR VISIBILITY RESTRICTIONS WILL BE IMPOSED PROVIDING IU C-BAND BEACON NO. 1 AND TWO OF THE FOLLOWING

THREE DATA SOURCES ARE AVAILABLE:

CAPE FPS-16, MLA TPQ-18, AND TM IP.
IN CEILING AND VISIBILITY LIMITS OF APPROXIMATELY 1400 FEET AND 11.5 NM RESPECTIVELY.
RESULT IN CEILING AND VISIBILITY LIMITS AS DETERMINED BY THE AVAILABILTY OF OTHER INSTRUMENTATION.

FAILURE OF C-BAND BEACON NO.

1 WILL RESULT
ADDITIONAL FAILURES WILL
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MISSION RULES
SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONTINUED

=]

ITEM

BSE

1k

2

3

BSE

BSE

BSE

GENERALIZED SWITCH SELECTOR COMMAND CAPABILITY EXISTS:

WHEN CREW ENABLES IU COMMAND SYSTEM (EXCEPT AS NOTED BELOW IN ITEM D)
AFTER TB7 + 20 MIN

AFTER SPACECRAFT SEPARATION

MANEUVER UPDATE AND INHIBIT CAPABILITY EXISTS FOR TB7 MANEUVERS ONLY.

HAS NAVIGATION UPDATE CAPABILITY (FMR 6-3) AND TARGET UPDATE CAPABILITY.

HAS NO COMMAND CAPABILITY DURING POWERED BURN PHASES.

A SAFE DISTANCE BETWEEN THE SPACECRAFT AND S-IVB/IU IS DEFINED AS 7000 FT.

BSE
RESU

s
2.

WILL RECOMMEND NO S-IVB RESTART FOR ANY CONFIRMED CONDITION/MALFUNCTION IN THE LAUNCH VEHICLE WHICH
LTS IN:

A CATASTROPHIC HAZARD
ACHIEVEMENT OF AN S-IVB ENGINE MAINSTAGE BURN WITH EXPECTED CUTOFF OR SHUTDOWN CONDITIONS DEFINITELY
PRECLUDING AN ACCEPTABLE LUNAR MISSION. 1IN APPLYING THIS CRITERIA TO SPECIFIC MISSION RULES, A GO/NO
GO RECOMMENDATION WILL BE REQUIRED IF INSUFFICIENT S-IVB CONSUMABLES OR PROPULSION PERFORMANCE IS
AVAILABLE TO ASSURE ANY FINITE PROBABILITY OF ACHIEVING A CUTOFF ORBIT WITH 28K NM APOGEE

ALTITUDE (FMR 7-1).

IN THE EVENT OF NO S-IVB IGNITION AT RESTART OR AN EARLY S-IVB SECOND BURN CUTOFF, THE SPACECRAFT SHOULD
REMAIN ATTACHED TO THE S-IVB/IU AND MONITOR LH2 AND LOX ULLAGE PRESSURES UNTIL THE STAGE STATUS CAN BE

ASSE

SSED BY GROUND. IF EMERGENCY SEPARATION IS REQUIRED IMMEDIATELY AFTER S-IVB CUTOFF, THE SPACECRAFT

SHOULD IMMEDIATELY GO TO A SAFE DISTANCE (7000 FT) FROM THE S-IVB/IU.

ABORT OR SPACECRAFT SEPARATION DURING LAUNCH PHASE WILL BE RECOMMENDED FOR THE FOLLOWING:

6-1
6-2
6-5
6-6

*x6-7

468
6-9
6-10
6-11
6-12

S-IC LOSS OF THRUST

LOSS OF ATTITUDE CONTROL

S-IVB LOX CRYO REPRESS VALVE(S) FAIL OPEN

EXCESSIVE ATTITUDE ERRORS IN PITCH OR YAW DURING S-II BURN
S-11 LOSS OF THRUST

S-11 ANY SINGLE ACTUATOR HARDOVER INBOARD

S-11 SECOND PLANE SEPARATION FAILS TO OCCUR AT TB3 + 31 SEC
S-1VB LOSS OF ENGINE HYDRAULIC FLUID PRIOR TO FIRST S-IVB BURN
S-1VB STAGE LOSS OF THRUST

S-IVB COLD HELIUM SHUTOFF VALVE(S) FAILS OPEN

SPACECRAFT GUIDANCE TAKEOVER WILL BE RECOMMENDED FOR THE FOLLOWING:

6-4  LAUNCH VEHICLE INERTIAL PLATFORM FAILURE-ATTITUDE REFERENCE
7-8 LOSS OF ATTITUDE CONTROL DURING TB5, TB7
S-11/S-IVB EARLY STAGING WILL BE RECOMMENDED FOR THE FOLLOWING:
6-5 S-IVB LOX CRYO REPRESS VALVE(S) FAIL OPEN
*%6-6  EXCESSIVE ATTITUDE ERROR IN PITCH OR YAW DURING S-11 BURN
**%6-7  S-II LOSS OF THRUST
**6-8  S-II ANY SINGLE ACTUATOR HARDOVER INBOARD
**6-12 S-IVB COLD HELIUM SHUTOFF VALV(S) FAILS OPEN
** TIME DEPENDENT
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MISSION RULES
SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONTINUED
R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A |6-2 LOSS OF ATTITUDE CUES
CONTROL
A.1. ANGULAR RATES - PITCH (R4-602) OR
A. PRIOR TO DEACTIVATION |LAUNCH A. ABORT YAW (R5-602) GREATER THAN 4 DEG/SEC.
OF EDS AUTO ABORT ROLL (R34-602) GREATER THAN OR EQUAL
BSE TRANSMIT ABORT REQUEST TO 20 DEG/SEC.
2. ANGULAR RATES - PITCH (R13-602) OR
YAW (R8-602) GREATER THAN 4 DEG/SEC.
3. EDS OVERRATE, PITCH OR YAW (K84-602),
ROLL (K83-602).
NOTES
A.1. THESE CUES ARE VALID IF RATE CHANNEL
SWITCHOVER HAS NOT OCCURRED.
B. BETWEEN DEACTIVATION |LAUNCH B. ABORT CUES
OF EDS AUTO ABORT Y B
AND TB5 INITIATE BSE TRANSMIT ABORT REQUEST B.1. ANGULAR RATES - PITCH (R4-602), YAW
(R5-602), GREATER THAN OR EQUAL TO
10 DEG/SEC, ROLL (R34-602) GREATER THAN
OR EQUAL TO 20 DEG/SEC.
2. ANGULAR RATES - PITCH (R13-602), YAW
(R8-602) , GREATER THAN OR EQUAL TO
10 DEG/SEC.
3. EDS OVERRATE - PITCH OR YAW (K84-602),
ROLL (K83-602).
NOTES
B.1. R13-602 AND R8-602 ARE VALID IF RATE
CHANNEL SWITCHOVER HAS NOT OCCURRED.
2. DELETED
3. DELETED
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A |6-8 S-11 STAGE ANY SINGLE LAUNCH ABORT/EARLY STAGE/CONTINUE CUES
ACTUATOR HARDOVER MISSION
INBOARD 1. YAW ACTUATOR POSITION EXCEEDS +6 DEG
(G8-201 THRU 204, G30-201 THRU 204)
A. PRIOR TO S-IVB TO COI A. ABORT
CAPABILITY 2. PITCH ACTUATOR POSITION EXCEEDS +6 DEG
BSE INFORM FLIGHT AND (G9-201 THRU 204, G31-201 THRU 204)
TRANSMIT ABORT REQUEST
3. ADJACENT CONTROL ENGINE ACTUATOR IN SAME
B. BETWEEN S-IVB TO COI B. EARLY STAGE PLANE MOVES 4-1/2 DEG INBOARD (SAME
CAPABILITY AND 30 SEC MEASUREMENTS AS CUES 1 AND 2)
PRIOR TO S-II CUTOFF BSE INFORM FLIGHT AND
RECOMMEND EARLY STAGING NOTES
C. AFTER S-II CUTOFF C. CONTINUE MISSION POSSIBLE CATASTROPHIC ENGINE FAILURE MAY OCCUR
MINUS 30 SEC BEFORE ABORT CAN BE IMPLEMENTED. ANALYSES
BSE INFORM FLIGHT INDICATE A POSSIBILIIY OF VEHICLE LOSS WITHIN
10 StC. AFTER THE FAILURE OCCURS.
6-9 S-I1 SECOND PLANE LAUNCH ABORT CUES
SEPARATION FAILS TO
OCCUR AT TB3 + 31.7 SEC BSE INFORM FLIGHT AND TRANSMIT 1. SECOND PLANE SEPARATION INDICATION SHOWS
ABORT REQUEST. CREW ABORT NO SEPARATION (M86-206, M87-206)
PRIOR TO TB3 + 1 MIN 45 SEC.
2. GUIDANCE MODE WORD 1 MODE CODE 25 BIT
D15 REMAINS ZERO (H60-603).
3. IGNITION BUS VOLTAGE REMAINS AT
APPROXIMATELY 28 VOLTS (M125-207).
4. RECIRCULATION BUS VOLTAGE REMAINS AT
APPROXIMATELY 56 VOLTS (M111-207).
NOTES
THE CREW SHOULD ABORT AS SOON AS POSSIBLE
AFTER MALFUNCTION OCCURS TO PRECLUDE EXCESSIVE
THERMAL PROBLEMS IN AFT INTERSTAGE.
6-10 S-IVB LOSS OF HYDRAULIC |[LAUNCH ABORT CUES
FLUID PRIOR TO FIRST
S-IVB BURN BSE INFORM FLIGHT AND FIDO AND 1. HYDRAULIC RESERVOIR OIL LEVEL APPROX ZERO
RECOMMEND NO S-IVB START. BSE PERCENT (L7-403).
TRANSMIT ABORT REQUEST AT
S-I1 CUTOFF. 2. HYDRAULIC SYSTEM PRESSURE LESS THAN
1700 PSIA (D41-403).
3. HYDRAULIC RESERVOIR PRESSURE APPROX ZERQ
PSIA (D42-403).
NOTES
1. IF L7-403 IS FUNCTIONING PROPERLY, IT IS
REQUIRED FOR IMPLEMENTATION OF THIS RULE.
2. SPACECRAFT SHOULD HAVE COI CAPIBILITY AT
S-II CUTOFF
3. AT S-II CUTOFF, THE CREW SHOULD INHIBIT
THE S-IVB START WIIH THE TRANSLATION
HANDCONTROLLER.
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MISSION RULES
SECTION 9 - SLV - TB8 - CONCLUDED

R | ITEM
PRELAUNCH INSTRUMENTATION
STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION
MEAS EFFEC- MISSION
MEASUREMENT DESCRIPTION NUMBER ONBOARD TRANSDUCERS CATEGORY TIVIIY RULE REF
STAGE COMMUNICATIONS SYSTEM
S-11 STAGE
LINK BP1 HD
MUX BP1AO HD
MUX BP1BO HD
MUX CP1AO HD
S-IVB STAGE
LINK CP1 HD
MUX DP1BO (VIA IU) M
MUX CP1BO HD
INSTRUMENT UNIT
LINK DP HD
LINK DP1B M
MUX CPTAO (VIA S-IVB) HD
MUX DP1AO HD
EMERGENCY DETECTION SYSTEM (EDS) M
COMMAND COMMUNICATIONS SYSTEM
(CCS) UPLINK M
FLIGHT CONTROL MEASUREMENTS
S-1VB STAGE
PRESS, FUEL PUMP INLET D2-403 7-14
PRESS, FUEL TANK ULLAGE EDS 1 D177-408 METER* COMMON 2 OF 3 7-14
PRESS, FUEL TANK ULLAGE EDS 2 D178-408 METER* COMMON M 7-14/19
PRESS, OXID PUMP INLET D3-403
PRESS, OXID TANK ULLAGE EDS 1 D179-406 METER* COMMON 2 OF 3 7-14/19,8-5
PRESS, OXID TANK ULLAGE EDS 2 D180-406 METER* COMMON M 7-14/19,8-5
A VOLT-F/U 1EBW RANGE SAFETY M30-411 HD 7-5
A VOLT-F/U 2EBW RANGE SAFETY M31-411 HD 7-5
A RSCR NO. 1, SIGNAL STRENGTH N57-411 HD 7-5
LOW LEVEL
A RSCR NO. 2, SIGNAL STRENGTH N62-411 HD 7-5
LOW LEVEL
INSTRUMENT UNIT
GUIDANCE COMPUTER OPERATION H60-603 M 6-1/4/7/9,
7-8/11,8-1/8
COMPUTER RESET PULSE J71-603 REQUIRED TO
NO. 1-GUIDANCE DECODER COMPLEIE
1 OF 2 MULTIPLE WORD
COMPUTER RESET PULSE J72-603 M GROUND
NO. 2-GUIDANCE DECODER COMMANDS
*ONBOARD DISPLAY MANDATORY
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MISSION RULES
SECTION 16 - CSM SPS - CONCLUDED

R | ITEM ;
INSTRUMENTATION REQUIREMENTS
MSN RULE
16-50 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
OX TK PRESS SPO003P METER/C&MW COMMON 1 0F 2 M 0/B 16-20,28
OX TK PRESS SPO033P METER/C&W COMMON 16-20,28
OX SM/ENG INTERFACE P SP0931P N < HD 16-20,29
FU TK PRESS SPODOGP METER/C&MW COMMON 1 0F 2 M 0/B 16-20,28
FU TK PRESS SPO066P METER/C&W COMMON 16-20,28
FU SM/ENG INTERFACE P SP0930P = = HD 16-20,28
A SPS VLV ACT PRESS-PRI SPO600P METER COMMON HD 16-21,22
A SPS VLV ACT PRESS-SEC SPO60TP METER COMMON HD 16-21,22
SPS FU FEEDLINE TEMP SP004ST METER COMMON HD 16-24
SPS OX FEEDLINE TEMP SPO049T SYS TEST COMMON HD
A ENG CHAMBER PRESS SPO661P h METER COMMON HD 16-26
He TK PRESS SP0001P METER SEPARATE 10F2M 16-29
FU/OX VLV 1 POS SP0022H DISPLAY SEPARATE 10F2M 16-21,26
FU/OX VLV 2 POS SP0023H DISPLAY SEPARATE 1 0F 2 M 16-21,26
FU/OX VLV 3 POS SP0024H DISPLAY SEPARATE 10F2M 16-21,26
FU/OX VLV 4 POS SPO025H DISPLAY SEPARATE 10F2M 16-21,26
0X TK 1 QTY - TOTAL AUX SP0655Q DISPLAY COMMON HD 16-10,11,13
0X TK 2 QTY SP0656Q DISPLAY COMMON HD 16-10,11,13
FU TK 1 QTY - TOTAL AUX SP0657Q DISPLAY COMMON HD 16-10,11,13
FU TK 2 QTY SP0658Q DISPLAY COMMON HD 16-10,11,13
ENG INJ FLANGE TEMP SPO062T = - HD 16-25
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MISSION RULES

SECTION 17 - CSM SM-RCS - CONTINUED

R | ITEM

17-15

17-16

17-17

SYSTEMS MANAGEMENT

PROPELLANT GAGING

A. PRIME METHOD: RTCC EQUATION (5 PERCENT)
B. BACKUP METHOD: HELIUM PRESSURE/TEMPERATURE (6.3 PERCENT) (ONBOARD)

QUAD PROPELLANT BALANCE

PROP ISOLATION VALVES WILL NOT BE USED FOR QUAD PROPELLANT BALANCE. PROPELLANT BALANCE WILL BE ACCOMPLISHED BY
SELECTING TWO-JET +X AND -X TRANSLATIONS WITH EITHER THE PITCH OR YAW QUAD AND BY CHOOSING SUITABLE JETS FOR
AITITUDE CONTROL. PROPELLANT DIFFERENCES BETWEEN QUADS WILL BE MAINTAINED WITHIN +50 POUNDS.

SECONDARY PROPELLANT FUEL PRESSURE VALVE

THE RCS SECONDARY FUEL PRESSURIZATION VALVE WILL BE OPENED WHEN THE FUEL MANIFOLD PRESSURE REACHES 150 PSIA OR
RTCC SHOWS 115 LBS WILL BE EXCEEDED DURING A TRANSLATION MANEUVER.

RULE NUMBERS 17-18 THROUGH 17-19 ARE RESERVED.
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APOLLO 17
FINAL FLIGHT MISSION RULES
REV B

PREFACE

THIS DOCUMENT CONTAINS REVISION B TO THE FINAL FLIGHT MISSION RULES FOR
APOLLO 17 AS OF NOVEMBER 28, 1972. ANY SUBSEQUENT REVISION TO THIS
DOCUMENT WILL BE PRINTED ON A DIFFERENT COLORED PAPER FOR EASY RECOGNITION.

THIS DOCUMENT HAS BEEN PREPARED BY THE FLIGHT CONTROL DIVISION, MANNED
SPACECRAFT CENTER, HOUSTON, TEXAS, WITH TECHNICAL ASSISTANCE BY LTV/KENTRON
HAWAII, LTD.

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS, OR
SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR. JOHN H. TEMPLE,
FLIGHT OPERATIONS AND RECOVERY BRANCH, BUILDING 30, ROOM 2058, PHONE
713-483-4126.

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBTUION LIST
IN APPENDIX B OF THIS DOCUMENT MUST BE MADE IN WRITING TO MR. HOWARD W.
TINDALL, JR., DIRECTOR OF FLIGHT OPERATIONS, MANNED SPACECRAFT CENTER,
HOUSTON, TEXAS.

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

APPROVED BY: CONCURRED Bl
HOWARD W. TINDALL, JR. R. SCOTT HAMNER

DIRECTOR OF FLIGHT OPERATIONS MSFC FLIGHT CONTROL OFFICE
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REVISED INSTRUCTION SHEET
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

TRANSLUNAR INJECTION

A.

THE TLI WILL BE GO IF THE S/C AND L/V SATISFY THE FOLLOWING CRITERIA:
1. THERE HAVE BEEN NO FAILURES IN THE LAUNCH VEHICLE WHICH RESULT IN A CATASTROPHIC HAZARD.

2. A "GO FOR TLI" RECOMMENDATION WILL BE GIVEN IF ENOUGH PROPELLANT IS AVAILABLE AND THE SLV HARDWARE STATUS
IS DEEMED ADEQUATE FOR A REASONABLE PROBABILITY OF REACHING A 28,000 NM APOGEE. THE FINAL DECISION RESTS
WITH THE FLIGHT DIRECTOR FOR DETERMINING A REASONABLE PROBABILITY.

3. 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.

THE TLI MANEUVER WILL BE DELAYED UNTIL THE SECOND OPPORTUNITY FOR SUSPECTED FAILURE OF A CRITICAL SYSTEM
(PRIME OR BACKUP - MANEUVER, LIFE SUPPORT, COOLING, POWER SEQUENTIAL, COMMUNICATIONS) WHICH REQUIRES
TIME FOR EVALUATION. IN THE EVENT OF LAUNCH VEHICLE FAILURES WHICH JEOPARDIZE ACHIEVEMENT OF TLI AND/OR
TD&E, CONSIDERATION WILL BE GIVEN TO PERFORMING TLI ONE ORBIT EARLY IF THIS INCREASES THE PROBABILITY OF
A SUCCESSFUL LUNAR MISSION.

TLI TARGETING WILL BE SUCH THAT A SAFE CIRCUMLUNAR RETURN TO EARTH CAN BE RE-ESTABLISHED WITHIN LM DPS
CAPABILITY AS LATE AS PC + 2 HRS. THE CAPABILITY WILL EXIST TO ESTABLISH A SAFE CIRCUMLUNAR RETURN TO EARTH
WITH THE SM-RCS UNTIL TLI + 5 HRS.

TRANSPOSITION, DOCKING AND EJECTION (TD&E)

THE NORMAL MINIMUM CABIN PRESSURE REDLINE OF 4.0 PSIA FOR TUNNEL/LM PRESSURIZATION SEQUENCES MAY BE WAIVED
DURING TD&E. THE CM WILL BE DEPRESSURIZED AS REQUIRED TO ACCOMPLISH HATCH REMOVAL FOR UMBILICAL HOOKUP OR
DOCKING INTERFACE INSPECTION.

IF NORMAL LM EJECTION IS NOT SUCCESSFUL, NO ATTEMPT WILL BE MADE TO MAN THE LM AND "STAGE" TO RECOVER THE
ASCENT STAGE.
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
A | 3-67 GEOPHYSICS EXPERIMENTS
A. IF THE TRAVERSE GRAVIMETER READING ON THE LRV IS DIFFERENT FROM READING ON THE SURFACE > 5 MGALS, A BIAS
READING WILL BE INITIATED. IF THE GRAVIMETER HAS NOT SHIFTED, SUBSEQUENT READINGS WILL BE TAKEN ON THE
SURFACE.
B. IF THE TRAVERSE GRAVIMETER PHASE LOCK LOOP IS NOT USABLE, SUBSEQUENT READINGS WILL BE TAKEN ON THE SURFACE
IN BYPASS MODE. REFERENCE MSN RULES 31-102, 103, 104.
C. [IF THE TRAVERSE GRAVIMETER INTERMEDIATE OVEN TEMPERATURE (DIGIT EIGHT) INDICATES A 6 OR 7 BEFORE THE EVA
1 ALSEP TRAVERSE IT WILL RE LEFT IN THE LM SHADOW WITH THE RADIATOR EXPOSED. IF 6 OR 7 PRIOR TO EVA II,
IIT TRAVERSE, READINGS WILL BE TAKEN UNTIL UNREASONABLE DATA IS RECEIVED.
D. IF A READING IS DIFFERENT FROM THE BASE READING WITH TRENDS WHICH REACH > 60 MGAL OR SUDDEN SHIFTS > 20 MGALS,
A BIAS READING WILL BE REQUESTED.
NOTE
ELEVATION DIFFERENCES WILL BE ELIMINATED
WHEN DETERMINING TRENDS OR SHIFTS.
E. IF THE LRV IS DISTURBED WHILE A READING IS IN PROCESS, THE STBY/ON SWITCH WILL BE CYCLED AND THE READING
REINITIATED.
B F. THE SEP EXPERIMENT RECEIVER TEMPERATURE WILL BE MAINTAINED WITHIN 25° - 115°F WHILE OPERATING AND WITHIN
B -20° - 160°F WHILE NOT OPERATING. THE RECIEVER WILL ROUTINELY BE PLACED IN STBY AT THE BEGINNING OF EVA II
B AND III TO ALLOW THE THERMOSTATICALLY CONTROLLED HEATERS TO ENSURE A STABLE TEMPERATURE OF AT LEAST 25°F
B BEFORE RECEIVER OPERATION.
B G. THE FOLLOWING ACTIONS WILL BE TAKEN TO PREVENT EXCESSIVE TEMPERATURES:
B 1. [IF THE RECEIVER TEMPERATURE IS > 50°F AT THE BEGINNING OF EVA II OR III, THE DSEA TAPE WILL BE TURNED
B OFF AND MIRROR COVERS OPENED AT TRAVERSE STOPS AS REQUIRED.
B 2. IF THE NON-OPERATING TEMPERATURE IS PROJECTED TO BE > 160°F, THE DSEA TAPE MODULE WILL BE REMOVED FROM
B THE RECEIVER AND PLACED UNDER THE LRV CDR'S SEAT.
H. IF THE NEUTRON FLUX PROBE EXPERIMENT DOES NOT HAVE THE DRILL CORE HOLE AVAILABLE OR ENCOUNTERS DIFFICULTY IN
PENETRATING THE CORE HOLE, ALTERNATE METHODS WILL BE USED TO IMPLACE THE EXPERIMENT TO A MINIMUM DEPTH OF
1 METER WITH AN EXPENDITURE OF UP TO 10 MINUTES ADDITIONAL TIME.
I. NO MORE THAN ONE MINUTE OF ACTIVE HAMMERING OR APOLLO LUNAR SURFACE DRILL IMPACTING WILL BE USED TO IMPLACE
THE NEUTRON PROBE EXPERIMENT.
J. USE OF THE APOLLO LUNAR SURFACE DRILL FOR THE NEUTRON PROBE WILL BE RESTRICTED TO THE LOWER SECTION.
RULE NUMBERS 3-68 THROUGH 3-79 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 B 11/28/72 | MISSION RULE LUNAR SURFACE
SUMMARY EVA PHASE 3-18 Tape 73.3
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SPECIFIC MISSION RULES

FAR ULTRAV IOLET SPECTROMETER

CONDITION/ MALFUNCTION

TLC LUNAR ORBIT/TEC

APPLY POWER TO SPECTROMETER

REV

1. SIMTEMP @ SOiE
SL1109T, UVS ELECT-BOX T. >120° F GO TO COLD SOAK ATTITUDE
2 SPECTROMETER TEMPS <-20°F LEAVE SPECTROMETER POWERED
S >140° F POWER DOWN SPECTROMETER  (2)
3. CORONA IN THE UVS TURN OFF SPECTROMETER ENHANCE OPERATING ENVIRONMENT
4. SUN APPROACHING FIELD-OF-VIEW CLOSE SPECTROMETER COVER
O Eh OPERATE TO OBTAIN ENGINEERING DATA
5. COVER FAILS — MINIMIZE DUMPS, PURGES,
AND JET FIRINGS
INFRARED SCANNING RADIOMETER
CONDITION/ MALFUNCTION TLC LUNAR ORBIT/TEC
1. SIM TEMP @ <TBD®° F APPLY POWER TO RADIOMETER
SL1220T >TBD® F GO TO COLD SOAK ATTITUDE
2. PRIMARY MIRROR TEMP <7%F LEAVE RADIOMETER POWERED
S >122°F POWER DOWN RADIOMETER (3)
3. SUN APPROACHING FIELD-OF-VIEW CLOSE RADIOMETER COVER
CTOSED OPERATE TO OBTAIN ENGINEERING DATA
4. COVER FAILS =
MINIMIZE DUMPS, PURGES, AND JET FIRINGS
LUNAR SOUNDER
CONDITION/ MALFUNCTION TLC LUNAR ORBIT/TEC
APPLY STBY PWR TO CSAR AND
1. SIMTEMP @ <TBD° F OPTICAL RECORDER
L >TBD® F GO TO COLD SOAK ATTITUDE
R ChceeTTE <32°F APPLY STBY PWR TO OPTICAL RECORDER
" TEMP SL1275T >TBD® F GO TO COLD SOAK ATTITUDE REMOVE BWRIEROMICETICAL
RECORDER
e <0°F APPLY STBY PWR TO CSAR
TEMP SL1256T >147° F GO TO COLD SOAK ATTITUDE REMOVE PWR FROM CSAR
CONTINUE ACTIVE SOUNDER OPERATIONS
4. FILM MOTION FAILURE
TERMINATE SOUNDER OPERATION
5. LOSS OF PRF-1 AND PRF-2 TO OPTICAL RECORDER e
TERMINATE SOUNDER OPERATION
6. LOSS OF PRF-3 TO OPTICAL RECORDER e HE e O
CONTINUE ACTIVE SOUNDER OPERAT ION
7. RECORDER CLOCK FAILURE
CONTINUE ACTIVE SOUNDER OPERATION
8. LOSS OF 0SC FREQ LOCK
CONTINUE ACTIVE SOUNDER OPERATION
9. LOSS OF VIDEO TO RECORDER
TERMINATE SOUNDER OPERATION
10. LOSS OF HF RF PWR OUTPUT IN HF MODE
TERMINATE SOUNDER OPERATION
11, LOSS OF VHF RF PWR OUTPUT IN VHF MODE
HGA RESCHEDULE VHF OPERATIONS
12. EMIINTO LS ISOLATED TO B
HBR TM PERFORM FLIGHT PLAN ON LBR
J GO TO STBY. IF BP PERSISTS, PWR DOWN RADAR AND RECORDER. IF TR-GRAY, GO
12 ATEaER DURINGIORERATE TO OPERATE. IF BP RETURNS, PWR DOWN THE RADAR AND RECORDER,
HF ANTENNAS
CONDITION/ MALFUNCTION TLC LUNAR ORBIT/TEC
1. FAILURE TO FULLY EXTEND OPERATE IN DEGRADED MODE O)
2. FAILURE TO RETRACT SAFE DISTANCE JETTISON PRIOR TO NEXT SPS BURN

GNOCNCETE

0SO MISSION RULES - SPECTROMETERS
11/28/72

NOTES

THIS RULE ONLY APPLIES TO PRE SIM DOOR JETTISON PHASE

THE SPECTROMETER WILL BE POWERED DOWN IF THE TEMPS GET ABOVE
125° F AND VALID DATA IS NOT BEING COLLECTED.

THE RADIOMETER WILL BE POWERED DOWN IF THE TEMPS GET ABOVE
100° F AND VALID DATA IS NOT BEING COLLECTED.

IF TEMP CONTINUES TO INCREASE, COLD SOAK WILL BE REQUIRED.

SPECULAR POWER WILL BE THE PRIME SOURCE OF SCIENCE DATA.
COVERAGE CAN BE TRADED OFF FOR HBR TM.

EXTEND ANTENNAS AS FAR AS POSSIBLE

REV

GENERAL

PRIOR TO SIM DOOR JETTISON THE SIM EXPERIMENTS AND SCIENTIFIC
DATA SYSTEM (SDS) WILL BE POWERED AS REQUIRED TO SUPPORT THE
FOLLOWING FUNCTIONS:

A. THERMAL MONITORING AND THERMAL MANAGEMENT OF THE SIM BAY.

B. PERIODIC ADVANCEMENT OF THE PANORAMIC AND MAPPING CAMERA
FILM.

RESCHEDULING OF EXPERIMENT OPERATION IF REQUIRED DUE TO EXCESSIVE
CONSUMABLES USAGE (RCS, PWR, ETC.) OR ANOMALOUS EXPERIMENT
OPERATION WILL BE ACCOMPLISHED WITHIMN THE GUIDELINES OF THE
EXPERIMENT PRIORITIES.

LUNAR ORBIT SIM BAY EXPERIMENTS ARE LISTED BELOW IN THEIR ORDER
OF PRIORITY.

A. LUNAR SOUNDER

B. SM ORBITAL PHOTOGRAPHIC TASKS

C. IR SCANNING RADIOMETER (ISR)

D. FAR UV SPECTROMETER (UVS)

IF CORONA IS DETECTED IN AN EXPERIMENT AND IS DEGRADING ONLY
THAT EXPERIMENT, THAT EXPERIMENT'S OPERATION WILL NOT BE
TERMINATED FOR THE MISSION BUT MAY BE RESCHEDULED TO MAXIMIZE
THE SCIENTIFIC RETURN.

ALL EXPERIMENT COVERS WILL NORMALLY BE CLOSED FOR THE FOLLOWING
CONDITIONS AFTER SIM DOOR JETTISON:

A. ACTIVATION OF SM RCS JETS A2, A4, B1, OR B4
B. SPS BURNS
C. WATER AND URINE DUMPS*
D. FUEL CELL PURGES*
E. VIOLATION OF THE SUN-AVOIDANCE CONSTRAINTS
F. CSM EVAPORATOR OR LM SUBLIMATOR OPERATION*
*N/A TO UVS COVER AFTER 2 DAYS IN CIRCULAR LUNAR ORBIT.

SM RCS THRUSTERS A2, A4, B1, AND B4 WILL BE DISABLED DURING
ALL EXPERIMENT OPERATIONS.

WATER AND URINE DUMPS WILL BE INHIBITED FROM 3 HOURS BEFORE
UNTIL IMMEDIATELY AFTER PC AND MC OPERATIONS.

A FAILURE OF ANY EXPERIMENT COVER OR EXTENSION MECHANISM
WILL NOT PRECLUDE AN EVA FOR FILM RETRIEVAL.

THERE ARE THREE ACCEPTABLE CUES ON ANTENNA POSITION. THESE

ARE THE APPROPRIATE TALKBACK INDICATOR, VISUAL VERIFICATION

FROM AN UNDOCKED LM, AND THE ANTENNA SAFE SIGNAL ON TELEMETRY.
ANY ANTENNA THAT CANNOT BE VERIFIED AS RETRACTED BY ONE OF THESE
MEANS WILL BE ASSUMED TO BE EXTENDED BEYOND THE SPS BURN LIMIT.
SIM BAY HARDWARE REDLINES WILL NOT BE VIOLATED IN THE PURSUIT OF
SCIENCE DATA UNLESS THE DATA BEING COLLECTED IS JUDGED TO BE
MORE IMPORTANT THAN ALL SUBSEQUENT DATA.

A "NO-GO" FOR LOI WILL NOT PRECLUDE SIM BAY DOOR JETTISON.

AN ATTITUDE DEADBAND OF 0.5° WILL BE USED DURING THE FOLLOWING
OPERATIONS :

A. ALL CAMERA OPERATIONS

B. MANDATORY LASER ALTIMETER OPERATION
C. HF AND VHF ACTIVE SOUNDING MODES

D. UVS INERTIAL ATTITUDE HOLD TARGETS

A DEADBAND OF 3.0 DEGREES MAXIMUM WILL BE USED FOR ALL OTHER
EXPERIMENT OPERATION.

REV

FAR UV SPECTROMETER MANAGEMENT
UNTIL THE COMPLETION OF THWO DAYS IN CIRCULAR ORBIT, THE EXPERIMENT

COVER WILL BE CLOSED FOR DUMPS AND PURGES. DUMPS AND PURGES WILL
NOT BE SCHEDULED WITHIN 15 MINUTES OF THE START OF A DATA TAKE.

THE EXPERIMENT COVER WILL BE CLOSED FOR THE ACTIVATION OF RCS
gEES A2, A4, B1 AND B4 BEFORE THE SUN ENTERS THE SPECTROMETER
INFARED SCANNING RADIOMETER

THE EXPERIMENT COVER WILL REMAIN CLOSED FOR 30 MINUTES FOLLOWING
A DUMP OR PURGE.

THE ISR SCAN DRIVE MOTOR WILL BE POWERED FOR SIM DOOR JETT.

LUNAR SOUNDER

A MINIMUM OF 1 MINUTE OF HBR/HF MODE DATA WILL BE COLLECTED
DURING THE START OF AN END OF THE 2 REV HF ACTIVE MODE

SIM BAY JET CONFIGURATION WILL BE INITIATED A MINIMUM OF
30 MINUTES PRIOR TO OPTICAL RECORDER OPERATION.

THE SOUNDER RDR AND OPTICAL RCDR WILL BE THERMALLY PRECONDITIONED
PRIOR TO DATA COLLECTION.

ALL OTHER SIM BAY EXPERIMENTS AND THE SDS WILL BE POWERED DOMWN
DURING SOUNDER OPERATIONS

THE HGA WILL BE POWERED DOWN DURING THE HF AND RECEIVE ONLY MODES.

THE LS TRANSMITTERS WILL NOT BE OPERATED WITHIN 1000 FEET OF THE
LM (STAGED OR UNSTAGED).

FAILURE OF THE HF ANTENNAS TO FULLY EXTEND WILL NOT PRECLUDE
SOUNDER OPERATION IN THE HF AND LISTEN MODES.

THE OPTICAL RECORDER FILM WILL NOT BE TRANSPORTED WITH LESS THAN
10 FEET OF FILM REMAINING

A CSM CONFIGURATION WILL BE ESTABLISHED FOR THE EMI TEST
AND LS OPERATION. NO CONFIGURATION CHANGES WILL BE MADE
TO RESOLVE EMI EXCEPT FOR POSSIBLE DOWNGRADING OF THE
TELECOMMUNICATIONS SYSTEMS.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
CONSUMABLES
3-90 SPS (APOLLO 17 DATA)
A. THE SPS REDLINE WILL GUARANTEE SUFFICIENT PROPELLANT TO ACHIEVE A NOMINAL LUNAR ORBIT, LANDING, LM RESCUE AND A
SAFE RETURN TO EARTH. VIOLATION OF THE SPS REDLINE WILL REQUIRE MNVR TRADE-OFFS AS SHOWN IN FMR 5-34. THE SPS
REDLINE INCLUDES:
B LOI 26021 LBS 2980 FPS
B DOI 1474 LBS 199°FPS
B CIRC 260 LBS 70 FPS
B LOPC 1 1211 LBS 337 FPS
B RESCUE 1098 LBS 300 FPS
B TEI 9041 LBS 3046 FPS (NOMINAL RETURN, 68 HRS)
B TEC MCC 418 LBS 160 FPS (3 SIGMA SCS C/0 ON TEI)
B UNUSABLE 400 LBS 0 FPS
B. THE MINIMUM SPS REQUIREMENTS FOR A LUNAR ORBIT MISSION ARE BASED ON A MINIMUM SOLO MISSION. THE SEQUENCE OF
MANEUVERS WOULD BE LOI 1 (60 X 170), LOI 2 (60 X 60), TEI AND TEMC'S. THE FOLLOWING NUMBERS REPRESENT MINIMUMS
WITHOUT RESPECT TO TRAJECTORIES OR OTHER VARIABLES AND SHOULD BE USED AS BASELINE DATA ONLY.
B LoT 1 12494 LBS 2875 FPS
B LoI 2 515 LBS 138 FPS
B TEI 9595 LBS 3000 FPS
B TEMC'S 1343 LBS 500 FPS
B UNUSABLE 400 LBS 0 FPS
B THESE VALUES ARE BASED ON A 3 SIGMA LOW PERFORMANCE SPS. THE AV AVAILABLE FOR MCC1 WOULD BE 2758 FPS.
3-91 SM _RCS (APOLLO 17 DATA)
A. THE SM RCS REDLINE INCLUDES:
1. NOMINAL USAGE FROM LAUNCH THRU TD&E (75 LBS)
B 2. POST TD&E TO MCC-2. INCLUDES ALLOWANCE FOR 2 PTC'S, MANEUVER, TRIM & DAMPING FOR MCC-2. (29 LBS)
B 3. MCC-2 TO MCC-4. INCLUDES ALLOWANCE FOR TWO PTC'S, MANEUVER, TRIM AND DAMPING FOR MCC-4. (29 LBS)
B 4. MCC-4 THRU LM UNDOCKING NOMINAL USAGE (152 LBS)
5. CSM SOLO ATTITUDE HOLD FROM POST UNDOCKING THRU LM LIFT-OFF. INCLUDES ULLAGES AND TRIMS FOR CIRC AND PC-1.
B NO ALLOWANCE FOR SOLO EXPERIMENTS OR PHOTOGRAPHY THAT REQUIRES ADDITIONAL PROPELLANT (122 LBS)
B 6. NOMINAL BUDGETED USAGE FROM LM LIFT-OFF TO DOCKING. ALSO INCLUDED ARE FOUR 10 SECOND 4 JET ULLAGES,
B THREE 1 FPS TRIMS AND CSM ACTIVE BRAKING, LM JETTISION AND SEPARATION (369 LBS)
7. TWO REVS ATTITUDE HOLD PLUS TEI. INCLUDES ALLOWANCE FOR ONE P52, ULLAGE AND DAMPING (30 LBS)
8. SEVEN FPS MCC (1 SIGMA G&N TEI CUTOFF) (22 LBS)
9. PTC ALLOWANCE (20 LBS)
B 10. NOMINAL USAGE FROM MCC 7 TO CM/SM SEP (26 LBS)
B. THE LUNAR ORBIT REDLINE REPRESENTS THE MINIMUM SMRCS PROPELLANT REQUIRED TO LEAVE LUNAR ORBIT AND PROVIDE A
NOMINAL TRANSEARTH RETURN. VIOLATION OF THE LUNAR ORBIT REDLINE WILL RESULT IN TERMINATION OF LUNAR ORBIT
ACTIVITIES. THE LO REDLINE INCLUDES:
B 117 LBS 2 REVS LO, TEI ULLAGE AND DAMPING, NOMINAL TEC BUDGET.
64 LBS 20 FPS MCC (3 SIGMA G&N TEI CUTOFF)
B 181 LBS TOTAL
~ RULE NUMBERS 3-92 THROUGH 3-100 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 17 B 11/28/72 | MISSION RULE CONSUMABLES
SUMMARY 3-33 Tape 70.8
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R | ITEM
5 Apollo 17 SPS propeliant budget
Redline
——————— Nominal usage
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MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONTINUED

R| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A | 6-2 |LOSS OF ATTITUDE CUES
CONTROL
A.1. ANGULAR RATES - PITCH (R4-602) OR
A. PRIOR TO TB1 + 120 SEC| LAUNCH A. ABORT YAW (R5-602) GREATER THAN 4 DEG/SEC
ROLL (R34-602) GREATER THAN OR EQUAL
BSE TRANSMIT ABORT REQUEST T0 20 DEG/SEC.

2. ANGULAR RATES - PITCH (R13-602) OR
YA (R8-602) GREATER THAN 4 DEG/SEC.

3. EDS OVERRATE, PITCH OR YAW (K84-602),
ROLL (K83-602).

NOTES

A.1. THESE CUES ARE VALID IF RATE CHANNEL
SWITCHOVER HAS NOT OCCURRED,

B. BETWEEN TB1 + 120 SEC | LAUNCH B. ABORT CUES
AND TB5 INITIATE

BSE TRANSMIT ABORT REQUEST B.1. ANGULAR RATES - PITCH (R4-602), YAW

(R5-602), GREATER THAN OR EQUAL TO

10 DEG/SEC, ROLL (R34-602) GREATER THAN

OR EQUAL TO 20 DEG/SEC.

2. ANGULAR RATES - PITCH (R13-602), YAW
(R8-602), GREATER THAN OR EQUAL TO
10 DEG/SEC.

3. EDS OVERRATE - PITCH OR YAW (K84-602),
ROLL (K83-602).

NOTES

B.1. R13-602 AND R8-602 ARE VALID IF RATE
CHANNEL SWITCHOVER HAS NOT OCCURRED.

B 2. ROLL ATTITUDE ERRORS GREATER THAN 3.5
B DEG DURING THE S-IVB BURN MAY BE A
B RESULT OF LOSS OF BOTH APS MODULES. THE
B CREW SHOULD ATTEMPT TO CONTROL ROLL
B WITH RCS.
A 3. DELETED

MISSION REV |pATE SECTION GROUP PAGE

ApoLLO 17 | B [ 11/28/72 | sLv - TBI

THRU TB4/TBA4A 65 Tape 73.1
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
6-5 S-IVB LOX CRYQ REPRESS LAUNCH CUES
VALVE(S) FAILS OPEN
A.1. LOX TANK ULLAGE PRESSURE AT RELIEF
A. PRIOR TO S-II CUTOFF A. CONTINUE MISSION/EARLY STAGE/| (41-44 PSIA) AND RELIEVING (D179-406,
ABORT D180-406)
1. DURING S-IC BURN
1. CONTINUE MISSION/ 2. COLD HELIUM REGULATOR DISCHARGE PRESSURE
EARLY STAGE/ABORT REMAINS LESS THAN 50 PSIA (D105-403).
BSE INFORM FLIGHT AND 3. COLD HELIUM BOTTLE PRESSURE DECAYING
RECOMMEND CREW HOLD (D261-403, D263-403).
TOWER. AT TB3 + 35
SECONDS, BSE RECOMMEND 4. BURNER LOX REPRESS COIL TEMPERATURE
EARLY STAGE. BELOW -100° F (C378-403).
IF S-1VB DOES NOT START,
BSE TRANSMIT ABORT REQUEST|
IF S-1VB STARTS, BSE
RECOMMEND CREW JETTISON
TOWER AND CONTINUE
MISSION.
2. DURING S-IT BURN 2. CONTINUE MISSION/
BSE INFORM FLIGHT AND
RECOMMEND EARLY STAGE
3 MINUTES FROM
MALFUNCTION.
IF THE LOX TANK ULLAGE
PRESSURE IS AT 50 PSIA
OR OFF-SCALE HIGH, BSE
INFORM FLIGHT AND
TRANSMIT ABORT REQUEST
B IF PRIOR TO TOWER JETT.
B IF AFTER TOWER JETT,
B RECOMMEND IMMEDIATE EARLY
B STAGE.
B. IN TBS EARTH B. CONTINUE MISSION/EMERGENCY B.1. COLD HELIUM REGULATOR DISCHARGE PRESSURE
ORBIT SPACECRAFT SEPARATION REMAINS LESS THAN 50 PSIA (D105-403).
BSE INFORM FLIGHT AND 2. LOX TANK ULLAGE PRESSURE INCREASING
(D179-406, D180-406).
1. CYCLE AND CLOSE LOX CRYO
REPRESS VALVE 3. BURNER LOX REPRESS COIL TEMPERATURE
BELOW -100° F (C378-403).
IF 1 IS UNSUCCESSFUL,
4. COLD HELIUM BOTTLE PRESSURE DECAYING
2. VENT LOX TANK (D261-403, D263-403)
3. OPEN LH2 CRYO REPRESS VLV| NOTES
4. TERMINATE LOX VENT ASAP 1. ACTION REQUIRED TO AVOID EXCEEDING LOX
AFTER 8 MIN TANK OVER-PRESSURE OR BULKHEAD POSITIVE
DELTA PRESSURE LIMITS (FMR 7-14).
5. CLOSE LH2 CRYO REPRESS
VALVE ASAP AFTER 40 MIN 2. SEE FMR 7-18 FOR RESTART CRITERIA FOR
OFF-NOMINAL COLD HELIUM PRESSURE.
IF THE LOX TANK ULLAGE
PRESSURE IS AT 50 PSIA OR 3. IF THE LOX NPV VALVE FAILS TO OPEN, THE
OFF-SCALE HIGH, BSE INFORM LOX VENT VALVE CAN BE OPENED AS BACKUP.
FLIGHT AND TRANSMIT ABORT
REQUEST AND REQUEST 4. IF THE LH2 CRYO REPRESS VALVE IS OPENED,
EMERGENCY SEPARATION. THE IU STATE VECTOR WILL BE IN ERROR SINCE
THE IU USES A STORED PROGRAM. A NAV UP-
DATE MAY BE REQUIRED.
5. THIS FAILURE WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
VELOCITY CUTOFF AND LUNAR IMPACT OPERATIONS.
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 B |11/28/72 |SLV - TB1
THRU TB/4/TB4A 6-7 Tape 70.10
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MISSION RULES
SECTION 6 - SLV - TB1 THROUGH TB4/TB4A - CONCLUDED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
6-11 | S-IVB STAGE LOSS OF CUES
THRUST
1. THRUST CHAMBER PRESSURE - ZERO (D1-401).
A. FAILS TO ATTAIN LAUNCH A. ABORT
THRUST OR PREMATURE 2. THRUST OK SWITCHES - OFF (K14-401,
SHUTDOWN PRIOR TO BSE TRANSMIT ABORT REQUEST. K157-401).
OBTAINING PARKING
ORBIT 3. LONGITUDINAL ACCELERATION - ZERO (A2-603).
B. SHUTDOWN PRIOR TO TLI B. CONTINUE MISSION 4. TB5 IS INITIATED. GUID MODE WORD 1 (MODE
ACHIEVING MINIMUM CODE 25); BIT D2 SET TO ONE (H60-603).
REQUIRED APOGEE BSE INFORM FLIGHT AND
ALTITUDE AND ENTRY COMMAND TO EARTH ORBITAL 5. TB7 IS INITIATED. GUID MODE WORD 2 (MODE
INTO TB7 FOR REASONS CONFIGURATION CODE 26); BIT D20 SET TO ONE (H60-603)
OTHER THAN A
PROPELLANT DEPLETION THE SPACECRAFT SHOULD REMAIN | NOTES
ATTACHED TO THE S-IVB/IU AND
MONITOR LH2 AND LOX TANK 1. SEPARATION WILL BE REQUIRED FOR VIOLATION
ULLAGE PRESSURES. IF OF FMR 7-6 OR FMR 7-14.
SEPARATION IS REQUIRED, THE
SPACECRAFT SHOULD IMMEDI- 2. FOR A FAILURE OF THE S-IVB TO RESTART, THE
ATELY GO TO A SAFE DISTANCE ONBOARD PROGRAM WILL RECYCLE TO TBS
(7000 FT) FROM THE S-IVB/IU. THROUGH TB6C FOR A SECOND RESTART
OPPORTUNITY.
6-12 | S-IVB COLD HELIUM LAUNCH CUES
SHUTOFF VALVES FAIL
OPEN 1. COLD HELIUM REG DISCHARGE PRESSURE
REMAINS GREATER THAN 200 PSIA (D105-403)
A. PRIOR TO S-IT ENGINE A. ABORT
START. 2. LOX ULLAGE PRESSURE AT RELIEF SETTING
BSE INFORM FLIGHT AND TRANS- (41-44 PSIA) AND RELIEVING (D179-406,
MIT ABORT REQUEST D180-406)
B. BETWEEN S-II ENGINE B. EARLY STAGE 3. COLD HELIUM BOTTLE PRESSURE DECAYING
START AND 30 SEC (D261-403, D263-403).
PRIOR TO S-IT1 CUTOFF BSE INFORM FLIGHT AND RE-

COMMEND EARLY STAGING
IMMEDIATELY. IF PRIOR TO
TOWER JETTISON, THE CREW
SHOULD HOLD THE TOWER UNTIL
AFTER S-IVB START

C. AFTER S-II CUTOFF C. CONTINUE MISSION
MINUS 30 SEC
BSE INFORM FLIGHT

6-13 | IMPENDING LOSS OF LIFTOFF CONTINUE MISSION CUES

INERTIAL PLATFORM TO MAX

BEFORE NOMINAL FIRST "0" OPPOR-| IF LOSS OF PLATFORM IS EXPECTED| 1. GAS BEARING STORAGE SPHERE PRESSURE

AND SECOND OPPORTUNITY TUNITY BEFORE NOMINAL SECOND OPPOR- MEASURED AT REGULATOR INLET (D10-603)

TD&E GET. DECISION TUNITY TD&E BUT AFTER ZERO DECAYING AT AN AVERAGE RATE THAT WILL FALL

TIME OPPORTUNITY TD&E, BSE INFORM BELOW 300 PSIA BEFORE 6:30 HOURS GET.

FLIGHT, FIDO, AND GUIDO AND
RECOMMEND ZERO OPPORTUNITY NOTES
RESTART

1. IT IS PREFERABLE TO RESTART ON ZERO OPPOR-
TUNITY IF SECUND OPPORTUNITY CANNOT BE SUP-
PORTED BY THE PLATFORM.

2. INERTIAL PLATFORM BEARING GN2 STORAGE SHPERE
PRESSURE BELOW 300 PSIA INTRODUCES PROBA-
BILITY OF ERRONEOUS ACCELLEROMETER OUTPUTS
DUE TO "BOTTOMING."

WP BT ETEEEETETREED

MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

RULE |  CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-1 | PRIOR TO S-IVB EARTH NO S-IVB RESTART/CONTINUE CUES
RESTART, PROPELLANT ORBIT MISSTON
QUANTITIES PRECLUDE T 1. PROPELLANT REMAINING AS ASCERTAINED
ACHIEVEMENT OF AN DURING R/T EVALUATIONS.
ACCEPTABLE LUNAR
MISSION AND:
A. NO FAILURES HAVE A. NO S-IVB RESTART NOTES
BEEN IDENTIFIED e e
WHICH RESULTED IN AN BSE INFORM FLT OF PREDICTED | 1. FAILURES REQUIRING EVALUATION OF PROPELLANT
EXCESSIVE PROPELLANT CAPABILITY REMAINING ARE DEFINED BY FMR'S 6-5, 6-7,
IMBALANCE, AND Sl TR v e e S B R T
INSUFFICIENT 7-19, 7-21, 7-24, 7-30, 8-4.
PROPELLANT REMAINS
FOR ACHIEVEMENT 2. FAILURES WHICH RESULT IN A LOX DUMP RE-
OF AN ACCEPTABLE QUIREMENT ARE:
ALT MISSION
(A) LOX CRYO REPRESS VALVES FAIL OPEN
B B. FAILURES HAVE BEEN B. CONTINUE MISSION/NO S-IVB (FMR 6-5).
B IDENTIFIED WHICH RESTART
RESULTED IN AN ooy (B) COLD HELIUM SHUTOFF VALVES FAIL OPEN
EXCESSIVE IMBALANCE (FMR 7-6)
OF PROPELLANTS
(C) LOW LOX TANK ULLAGE PRESS (FMR 7-18,
B 1. ZERO OPPORTUNITY 1. CONTINUE MISSION, BSE 7-19)
B RESTART, SECOND INFORM FLIGHT AND
B OPPORTUNITY MRCV RECOMMEND ZERO OPPOR- (D) J-2 ENGINE MAIN FUEL VLV FAILS TO
B PROFILE AND/OR TUNITY MRCV PROFILE CLOSE (FMR 7-3). DO NOT DUMP LOX IF
B LOX DUMP WOULD AND/OR LOX DUMP TO MAX- MFV IS OPEN.
B SIGNIFICANTLY IMIZE ACCEPTABLE LUNAR
B IMPROVE PROBABILITY MISSION CAPABILITY. IF (E) MRCV FAILS TO 4.5 POSITION (FMR 7-24)
B OF A MINIMUM LUNAR €199-401 IS EXPECTED TO
B LANDING OR A MINI- BE COLDER THAN 320 (F) LOX BLEED VLV FAILS OPEN (FMR 7-21)
B MUM LUNAR ORBIT DEG. R, OR C200-401 IS
B MISSION EXPECTED TO BE COLDER (6) OTBY FAILS OPEN (FMR 7-30)
B THAN 160 DEG. R AT ENGINE
B START, BSE COMMAND 3. IMPLEMENTATION OF A LOX DUMP MAY REQUIRE
B A STATE VECTOR UPDATE.
B a. MAINSTAGE ENABLE
B NO. 2 ON. 4. CORRECTIVE ACTION MUST BE TAKEN ON
B ITEMS 2(A), 2(B), 2(C), 2(D), 2(F), AS
B b. BURN MODE A ON NOTED BY THE REFERENCED FMR.
B 2. ZERO OPPORTUNITY 2. NO S-IVB RESTART
B RESTART, SECOND O 16 b
B OPPORTUNITY MRCV BSE INFORM FLIGHT OF
B PROFILE AND/OR PREDICTED CAPABILITY
B LOX DUMP WOULD
8 NOT SIGNIFICANTLY
B IMPROVE THE PROBA-
B BILITY OF A MINI-
B MUM LUNAR ORBIT
B MISSION.
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

RULE CONDITION/MALFUNCT ION PHASE RULING CUES/NOTES/COMMENTS
7-3 J-2 ENGINE MAIN FUEL CUES
VALVE (MFV) FAILS TO
CLOSE AT: 1. MAIN FUEL VALVE POSITION (G4-401).
A. FIRST S-IVB CUTOFF EARTH A. CONTINUE MISSION 2. MAIN FUEL VALVE OPEN (K118-401).
ORBIT
BSE INFORM FLIGHT AND 3. FUEL FLOWMETER FLOWRATE (F2-401).
COMMAND (ASAP)
B 4. LHp PUMP INLET PRESS (D02-403)
1. PREVALVES AND RECIRC
SHUTOFF VALVES CLOSED NOTES
(SEE NOTE 1)
1. IF THE MFV IS OPEN, THE LH2 PUMP INLET
2. ATTEMPT TO CYCLE AND PRESSURE WILL GO TO ZERO AFTER COMMAND
CLOSE MFV ACTION (A.1).
IF SUCCESSFUL, BSE COMMAND 2. THIS FAILURE WILL REQUIRE EVALUATION OF
LH2 RESIDUALS TO DETERMINE ADEQUACY FOR
3. PREVALVE AND RECIRC TLI VELOCITY CUTOFF (REF FMR 7-1).
SHUTOFF VALVES OPEN
3. A FAILURE FOLLOWING SECOND BURN CUTOFF
IF UNSUCCESSFUL AND MFV WILL REQUIRE A RE-EVALUATION OF LUNAR
CONFIRMED FULLY OPEN, BSE IMPACT VELOCITY DESIRED.
COMMAND
4. IMPLEMENTATION OF PART A4 AND 5 WILL RESULT
4. MAINSTAGE ENABLE IN AN EXTENDED FUEL LEAD JUST PRIOR TO TLI
NO. 2 - ON IGN, AND THERE WILL BE NO LOX AND LH2
RECIRCULATION. ENGINE M/S WILL OCCUR
5. BURN MODE A - ON 7 SECONDS EARLY.
B. SECOND S-IVB CUTOFF TLC B. CONTINUE MISSION 5. IF THE MFV DOES NOT CLOSE, FMR 8-4 SHOULD
NOT BE IMPLEMENTED SINCE IT WILL RESULT IN
BSE INFORM FLIGHT AND A SIMULTANEOUS LOX AND LH2 DUMP.
1. ATTEMPT TO CLOSE MFV. 6. FUEL DUMP WILL INITIATE 3.2 SEC. EARLIER
IF UNSUCCESSFUL, BSE CMD THAN NOMINAL LOX DUMP TIME.
ASAP IN TB 8.
7. THIS FAILURE WILL REQUIRE REAL-TIME
2. ENGINE PUMP PURGE OFF. ASSESSMENT BY THE LUNAR IMPACT TEAM.
3. EDS CUTOFF NO 2 ENABLE
PROCEED WITH LH2 DUMP
AT NOMINAL LOX DUMP
TIME (SEE NOTE 6)
BSE TERMINATE LH2 DUMP
AFTER 200 SECONDS BY
COMMANDING
4. PREVALUES AND RECIRC
VALVES CLOSED
B PRIOR TO TIME FOR ENGINE
B CONTROL HELIUM DUMP,
B BSE COMMAND:
B 5. EDS CUTOFF NO. 2 DISABLE.
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

J-2 ENGINE MAIN
OXIDIZER VALVE (MOV)
FAILS TO CLOSE AT:

A. FIRST S-IVB CUTOFF

B. SECOND S-IVB CUTOFF

C. AT END OF LOX
DUMP

A.

CONTINUE MISSION/
NO S-TVB RESTART

BSE INFORM FLIGHT AND
COMMAND (ASAP)

1. PREVALVES AND RECIRC
SHUTOFF VALVES CLOSED

2. ATTEMPT TO CLOSE MOV

IF A.2 IS SUCCESSFUL, BSE
INFORM FLIGHT AND COMMAND

3. PREVALVES AND RECIRC
SHUTOFF VALVES OPEN

IF A.2 IS UNSUCCESSFUL,
BSE INFORM FLIGHT AND
RECOMMEND NO S-IVB RESTART

. CONTINUE MISSION

BSE INFORM FLIGHT AND:

1. ATTEMPT TO CLOSE MOV
IF UNSUCCESSFUL, BSE
CMD ASAP IN TB 8

2. ENGINE PUMP PURGE OFF

BSE TERMINATE LOX DUMP
120 SEC AFTER GAS INGESTION
OBSERVED BY COMMANDING:
(SEE NOTE 3)

3. PREVALVES AND RECIRC
VALVES CLOSED

. CONTINUE MISSION BSE INFORM

FLIGHT AND TERMINATE LOX
DUMP 120 SEC AFTER GAS
INGESTION OBSERVED BY
COMMANDING :

1. PREVALVES AND RECIRC
VALVES CLOSED

2. ATTEMPT 10 CLOSE MoV
IF C.2. IS SUCCESSFUL

3. OPEN PREVALVES AND
RECIRC VALVES

CUES

flic

4.
5.

MAIN OXIDIZER VALVE POSITION (G3-401)
INDICATES OPEN GREATER THAN 9 PERCENT.

. MAIN OXIDIZER VALVE OPEN-ON (K120-401).

. LOX FLOWMETER FLOWRATE F1-401 INDICATING

FLOW GREATER THAN 10 LBM/SEC
LOX INJECTOR PRESSURE (D0005-401)
LOX PUMP INLET PRESS (D3-403)

NOTES

I

IF THE MOV IS OPEN, THE LOX PUMP INLET
PRESSURE WILL GO TO ZERO AFTER COMMAND
(R=1)5

. THIS FAILURE WILL REQUIRE EVALUATION OF

RESIDUALS TO DETERMINE ADEQUACY FOR ILI
VELOCITY CUTOFF AND LUNAR IMPACIT
OPERATIONS.

. LOX DUMP WILL BE INITIATED 3.2 SEC EARLY.
. THIS FAILURE WILL REQUIRE REAL-TIME

ASSESSMENT BY LUNAR IMPACT TEAM.

MISSION
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-7 S-1VB AUXILIARY CUES
HYDRAULIC PUMP FAILS
A.1. SYSTEM PRESSURE (D41-403).
A. TO TURN OFF AS EARTH A. CONTINUE MISSION
SEQUENCED ORBIT 2. RESERVOIR LEVEL (L7-403).
BSE INFORM FLIGHT AND
3. AFT BATTERY NO. 2 CURRENT (M22-404).
ATTEMPT TO TURN OFF AUXIL-
IARY HYDRAULIC PUMP AS SOON 4. HYDRAULIC RESERVOIR OIL PRESSURE
AS POSSIBLE (D42-403).
B IF TURNOFF IS UNSUCCESS- NOTES
8 FUL, BSE INFORM FLIGHT OF i
B IMPENDING LOSS OF AFT A. FAILURE TO TURN OFF HYDRAULIC PUMP DE-
B NO. 2 BATTERY (REF. PLETES AFT NO. 2 BATTERY IN APPROXIMATELY
B FMR 7-34) 90 MIN AND OVERHEATS HYDRAULIC SYSTEM IN
APPROXIMATELY 70 MIN.
B B. TO TURN ON AS EARTH B. CONTINUE MISSION CUES
B SEQUENCED ORBIT
B 1. BSE INFORM FLIGHT AND B.1. SYSTEM PRESSURE (D41-403)
B 1. FOR THE FIRST ATTEMPT TO TURN ON
B THERMAL CYCLE AUXILIARY HYDRAULIC PUMP 2. RESERVOIR OIL LEVEL (L7-403)
B DURING COAST
B IF TURN-ON IS UNSUCCESSFUL, 3. AFT BAT NO. 2 CURRENT (M22-404).
B 2. FOR THE SECOND BSE INFORM FLIGHT AND REC-
B OR SUBSEQUENT OMMEND ZERO OPPORTUNITY 4. RESERVOIR PRESSURE (D42-403)
B THERMAL CYCLE RESTART.
B DURING COAST 5. HYDRAULIC PUMP INLET OIL TEMP (C50-401).
B AND THE RESER- 2. BSE INFORM FLIGHT AND
B VOIR OIL TEM- ATTEMPT TO TURN ON 6. RESERVOIR OIL TEMP (C51-403).
B PERATURE IS AUXILIARY HYDRAULIC PUMP.
B BELOW OR PRE- NOTES
B DICTED TO BE
B BELOW 35 B.1. HYDRAULIC LINE SEGMENTS ARE SUBJECT TO
B DEG F PRIOR MINIMUM THERMAL RADIATION DURING TBS AND
B TO THE NEXT CAN DECREASE AT A RATE WHICH MAY RESULT
B STATION ADS. IN HYDRAULIC OIL FREEZING BEFORE SECOND
B OPPORTUNITY TLI.
B 3. FOR RESTART TLI 3. BSE INFORM FLIGHT AND
B AT TB6 + 3 MIN COMMAND AUXILIARY CUES
B 39 SEC. HYDRAULIC PUMP OFF.
C.1. ACTUATOR POSITION (G1-403)
C. TO TURN ON FOR LOX TLC C. CONTINUE MISSION
DUMP (J-2 ENGINE NOT 2. SYSTEM PRESSURE (D41-403)
CENTERED IN PITCH
PLANE PRIOR TO LOX 3. CHI MINUS THETA GREATER THAN 10 DEGREES
DUMP) (H60-603)
1. ENGINE GIMBAL 1. CONTINUE MISSION NOTES
ANGLE LESS THAN
+ DEGREES BSE INFORM FLIGHT 1. A PITCH ACTUATOR DEFLECTION IN EXCESS OF
+ DEGREES IS ONLY EXPECTED FOR THE
2. ENGINE GIMBAL 2. CONTINUE MISSION FOLLOWING CONDITIONS:
ANGLE GREATER A SR L
THAN +3 DEGREES BSE INFORM FLIGHT AND (A) ERRONEOUS COMMAND SIGNAL
INHIBIT LOX DUMP
(B) ACTUATOR FAILURE
3. ATTITUDE ERROR 3. CONTINUE MISSION
GREATER THAN 2. SINCE TWO APS ENGINES ARE AVAILABLE FOR
10 DEGREES BSE INFORM FLIGHT AND ATTITUDE CONTROL IN THE YAW PLANE,
DURING DUMP TERMINATE LOX DUMP ATTITUDE CONTROL IN THIS PLANE WILL BE
MAINTAINED FOR AN ACTUATOR IN A HARDOVER
CONDITION.
3. IF APS PROPELLANT IS INSUFFICIENT AND
EITHER CONDITION C.2. OR C.3. PRECLUDES LOX
DUMP, CONSIDERATION WILL BE GIVEN TO CON-
DUCTING A CYCLE LOX DUMP TO ATTAIN THE
REQUIRED 4V FOR LUNAR IMPACT BASED ON
REAL-TIME DECISION OF LUNAR IMPACT TEAM.
4. ANY TIME THE HYDRAULIC OIL TEMP (C51-403)
DROPS BELOW 35° F, THE AUX HYDRAULIC PUMP
SHOULD BE CYCLED.
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

R | RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-1| 1U STATE VECTOR IS IN LAUNCH CONTINUE MISSION CUES

ERROR WHEN COMPARED TO
MSFN STATE VECTOR (I.E., BSE XMIT IU NAV UPDATE BASED ON| IF IU AND MSFN AA, ARV, AND AW MAX DIFFER BY
SOME *COMPONENT OF IU GUIDO RECOMMENDATION PER THE FOLLOWING AMOUNTS:
PLATFORM AND/OR COMPUTER FMR 5-29
HAS FAILED OR EXHIBITS 1. AT T + 56 MIN.
A LARGE ERROR) :

B (A) aA = .78 NM

B (B) ARV = 21,174 F1

B (C) AW MAX = 8.0 FPS WHEN aW = 2168 FT

2. AT T + 1 HOUR 45 MIN.

B (A) A = 0.84 NM

B (B) 4RV = 36,814 FT

B (C) W MAX = 9.0 FPS WHEN oW = 3461 FT
NOTES

1. ANY HARDWARE FAILURE-.OR MALFUNCTION, SUCH
AS CVS FAILURE, OR ACCELEROMETER FAILURE
MAY BE CAUSE TO PERFORM A NAVIGATION
UPDATE.

2. THERE ARE TWO TIMES DURING EPO THAT THESE
VECTOR COMPARISONS ARE MADE. THESE TIMES
CORRESPOND TO A VECTOR TIME TAGGED AT TL
+ 56 MIN AND A VECTOR TIME TAGGED AT TL +
1 HR 45 MIN. THE VECTOR COMPARISONS WILL
BE MADE ON THE FOLLOWING PARAMETERS:

(A) AA - BASICALLY, THE DELTA SEMIMAJOR
AXIS OF EPO

(B) ARV - THE LOCAL DELTA DOWNRANGE
COMPONENT

(C) AW MAX - THE LOCAL CROSSRANGE VELOCITY.
THIS IS A FUNCTION OF W AND CHANGES
AS W CHANGES.

MISSION REV |DATE SECTION GROUP PAGE
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SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

MISSION RULES

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
B 7-12 | J-2 ENGINE MAIN FUEL EARTH CONTINUE MISSION CUES
VALVE OR MAIN ORBIT
OXIDIZER VALVE LEAKAGE BSE INFORM FLIGHT AND COMMAND 1. THRUST CHAMBER TEMP (C199-401) DECREASING
B 1. PREVALVES CLOSED 2. FUEL INJECTION TEMP (C200-401) DECREASING
B (EXCEPT DURING FIRST 100 SEC AFTER FIRST
B 2. MAIN ENGINE VALVES CLOSED BURN CUTOFF)
B 3. MEASURE PROPELLANT FLOW 3. MAIN FUEL VALVE POSITION (G4-401)
B ON RECIRC FLOWMETERS (NOTE 2)
4. MAIN OXIDIZER VALVE POSITION (G3-401)
5. LH2 RECIRC FLOW (F5-404)
6. LOX RECIRC FLOW (F4-404)
B 7. LOX ENG. FLOW (F1-401)
B 8. LH2 PUMP INLET PRESS (D2-403)
B 9. LOX PUMP INLET PRESS (D3-403)
A. FOR ANY PROP LEAK A. CONTINUE MISSION NOTES
FOR WHICH THE
B PREDICTED PROP BSE INFORM FLIGHT, RECOMMEND |[1. THIS FAILURE WILL REQUIRE EVALUATION OF
B REMAINING AT ZERO FIRST OPPORTUNITY RESTART, TRAJECTORY UPDATE AND CONSUMABLES
B OPPORTUNITY RESTART AND CMD (REF FMR 7-1).
IS LESS THAN REQUIRED
B TO ASSURE 50 PERCENT 1. RECIRC VALVES CLOSED 2. IF THE LOX LEAK IS GREATER THAN 31 GPM FROM
B PROBABILITY OF A RECIRC FLOWMETER WITH PREVALVES CLOSED, USE
B MINIMUM LUNAR REASSESS REQUIREMENTS FOR A LEAKAGE RATE PREVIOUSLY DETERMINED FROM MAIN
B LANDING CAPABILITY. 50 PERCENT PROBABILITY OF A ENGINE FLOWMETER (F1-401) WITH PREVALVES
B FIRST OPPORTUNITY MINIMUM OPEN TO ASSESS PROPELLANT LOSS.
B LUNAR LANDING MISSION.
DETERMINE THE TIME AT WHICH |3. IF CMD A.2. IS NOT SENT, RECIRCULATION
REINITIATING THE LEAK WILL CHILLDOWN WILL NOT BE ACCOMPLISHED DUE TO
NOT VIOLATE THESE REQUIRE- RECIRCULATION VLAVES CLOSED CONDITION.
MENTS. AT THE EARLIEST (REFER TO FMR 8-3 AND 8-4)
OPPORTUNITY FOLLOWING THIS
TIME, BSE CMD: (NOTE 3). 4. IMPLEMENTATION OF CMDS 3 AND 4 UNDER
B RULING A OR 2 AND 3 OF B WILL RESULT IN
2. RECIRC VALVES OPEN A 1 SECOND FUEL LEAD PRIOR TO TLI IGN AND
ENGINE M/S APPROXIMATELY 7 SECONDS EARLY.
IF C199-401 IS EXPECTED TO
BE COLDER THAN 320° R AND 5. A LOX DUMP SHOULD NOT BE ATTEMPTED WITH A
C200-401 IS EXPECTED TO BE LEAKING MFV DUE TO THE HAZARDS OF
COLDER THAN 160° R PRIOR TO SIMULTANEQUS DUMPING.
ENGINE START, BSE CMD:
(NOTE 4) 6. THE LH2 DUMP MUST BE COMPLETED PRIOR TO
THE TIME OF THE NOMINAL TANK VENTING
3. MAINSTAGE ENABLE NO. 2 ON SEQUENCE .
4. BURN MODE A ON 7. THIS FAILURE WILL REQUIRE REAL-TIME
ASSESSMENT BY THE LUNAR IMPACT TEAM.
B. FOR ANY LEAK FOR EARTH B. CONTINUE MISSION
B WHICH THE PREDICTED ORBIT 8. IF EITHER MAIN VALVE IS NOT FULLY CLOSED,
B PROPELLANT REMAINING BSE INFORM FLIGHT AND REC- PUMP INLET PRESSURE SHOULD APPROACH ZERO
B AT ZERO OPPORTUNITY OMMEND ZERO OPPORTUNITY WHEN PREVALVES AND RECIRC VALVES ARE
B RESTART IS MORE THAN RESTART, AND CMD: SEQUENCED CLOSED.
REQUIRED TO ASSURE
50 PERCENT PROBABIL- 1. PREVALVES OPEN
ITY OF A LUNAR
LANDING CAPABILITY. IF C199-401 IS EXPECTED
T0 BE COLDER THAN 320° R,
OR C200-401 IS EXPECTED
TO BE COLDER THAN 160° R
AT ENGINE START, BSE CMD:
(NOTE4).
2. MAINSTAGE ENABLE NO. 2 ON
3. BURN MODE A ON
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB7 - CONTINUED
RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-13 | IU ECS WATER VALVE
FAILS TO CYCLE OPEN OR
CLOSE
A. WATER VALVE CLOSED EARTH A. CONTINUE MISSION CUES
AND COOLANT INLET ORBIT
CONTROL TEMPERATURE TLI TO BSE INFORM FLIGHT AND SEND 1. WATER VALVE CLOSED/OPEN (G5-601,
IS 64° F OR HIGHER, APS BURN 66-601)
AND THE INERTIAL NO. 1 1. ECS LOGIC INHIBIT COM-
GIMBAL TEMPERATURE MAND 2. COOLANT TEMP (C15-601)
IS 117° F OR HIGHER,
OR THE LVDA MEMORY 2. WATER VALVE OPEN 3. ST-124 INERTIAL GIMBAL TEMP (C34-603)
TEMP NO. 1 OR NO. 2
IS 147° F OR HIGHER, 4. SUBLIMATOR INLET TEMP (C11-601)
OR THE LVDC MEMORY
TEMPIS 1152 F OR 5. LVDC MEMORY TEMP (C54-603)
HIGHER, OR THE LVDC
LOGIC TEMP IS 142° F 6. LVDA TEMP NO. 1 (C55-603)
OR HIGHER, OR
COOLANT MANIFOLD 7. LVDA TEMP NO. 2 (C46-603)
PUMP INLET PRESS IS
17.5 PSIA OR HIGHER. 8. LVDC LOGIC TEMP (C53-603)
B. WATER VLV CLOSED APS BURN B. CONTINUE MISSION 9. COOLANT MANIFOLD INLET PRESS (D24-601)
AND COOLANT INLET NO. 1 TO
CONTROL TEMP IS 64° F | EOM BSE INFORM FLT AND SEND: NOTE
OR HIGHER, AND THE
INERTIAL GIMBAL TEMP 1. WATER VLV OPEN 1. RULING "B" IS IN EFFECT ONLY IF ECS LOGIC
IS 149° F OR HIGHER, HAS BEEN INHIBITED WITH THE WATER VLV IN
OR THE LVDA TEMP 2. WATER VLV CLOSED WHEN THE CLOSED POSITION TU COMPENSATE FOR
B NO. 1 OR NO. 2 IS THE TEMP WHICH WAS IN SUBLIMATOR VENTING FROM 20 MINUTES BEFORE
147° F OR HIGHER, OR VIOLATION DECREASES 27° F APS BURN NO. 1 TO EOM.
THE LVDC MEMORY TEMP OR IF VLV OPENED AS A
IS 115° F OR HIGHER, RESULT OF PRESS VIOLATION,
OR THE LVDC LOGIC VLV WILL BE CLOSED WHEN
TEMP IS 142° F OR PRESS DECREASES TO A
HIGHER, OR COOLANT NOMINAL LEVEL AND ANY ONE
MANIFOLD PUMP INLET CRITICAL TEMP DECREASES
PRESS IS 17.5 PSIA 2SR E.
C. WATER VLV OPEN EARTH C. CONTINUE MISSION
AND COOLANT INLET ORBIT
CONTROL TEMP IS 55° F [ TLI BSE INFORM FLT AND SEND:
OR LESS, AND THE TLC
INERTIAL GIMBAL TEMP 1. ECS LOGIC INHIBIT CMD
IS 102° F OR LESS, OR
THE LVDA TEMP NO. 1 2. WATER VLV CLOSED
OR NO. 2 IS 50° F OR
LESS, OR THE LVDC
MEMORY OR LOGIC TEMPS
ARE 50° F OR LESS.
B D. WATER VALVE CLOSED LIFTOFF D. COMMAND ZERO OPPORTUNITY CUES
B AND DOES NOT RESPOND | TO MAX
B TO WATER VALVE OPEN ZERO BSE INFORM FLIGHT AND SEND 1. WATER VALVE CLOSED/OPEN (G5-601,
B COMMAND AND TU OPPORTU- SEND ZERO OPPORTUNITY G6-601
B TEMPERATURES NITY TARGET UPDATE CMD.
B CONTINUE TO RISE. DECISION 2. COOLANT TEMP (C15-601)
B TIME
B 3. ST-124 INERTIAL GIMBAL TEMP (C34-603)
B 4. SUBLIMATOR INLET TEMP (C11-601)
B 5. LVDC MEMORY TEMP (C54-603)
B 6. LVDA TEMP NO. 1 (C55-603)
B 7. LVDA TEMP NO. 2 (C46-603)
B 8. LVDC LOGIC TEMP (C53-603)
B 9. COOLANT MANIFOLD INLET PRESS (D24-601)
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TB7 - CONTINUED

RULE |  CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-14 | S-1VB STAGE COMMON EARTH CUES
BULKHEAD DELTA PRES- ORBIT =
SURE G 1. LH2 TANK ULLAGE PRESSURE (K177-408,
D178-408) .
B A. PROJECTED TO EXCEED  [EARTH A. CONTINUE MISSION
8 MINUS 26 PSID OR ORBIT v s ey 2. LOX TANK ULLAGE PRESSURE (D180-406,
B PLUS 36 PSID PRIOR IF DELTA P IS PROJECTED TO D179-406)
B TO SECOND OPPOR- EXCEED LIMITS PRIOR TO ZERO
B TUNITY RESTART OPPORTUNITY RESTART, BSE 3. LH2 PUMP INLET PRESSURE (D2-403).
B (NOTE 5) INFORM FLIGHT AND CMD:
4. LOX PUMP INLET PRESSURE (D3-403).
B 1. LH2 AND/OR LOX VENT
B VALVES OPEN OR CLOSED NOTES
B TO PRECLUDE REACHING T
B SEPARATION LIMITS. IF 1. MINUS DELTA PRESSURE IS DEFINED AS A
B CMD ACTION IS SUCCESS- FUEL TANK ULLAGE PRESSURE GREATER THAN
B FUL, BSE RECOMMEND THE LOX TANK ULLAGE PRESSURE.
B FIRST OPPORTUNITY
B RESTART 2. PLUS DELTA PRESSURE IS DEFINED AS A LOX
TANK ULLAGE PRESSURE GREATER THAN THE
B IF DELTA P IS PROJECTED TO FUEL TANK ULLAGE PRESSURE.
B BE WITHIN LIMITS UNTIL ZERO
B OPPORTUNITY RESTART, BSE 3. THE MINIMUM RECOMMENDED DISTANCE BEIWEEN
B RECOMMEND ZERO OPPORTUNITY THE S-IVB AND THE SPACECRAFT IS 7,000 FT.
B RESTART
4. THE BULKHEAD WILL STRUCTURALLY FAIL AT
B B. EXCEEDS MINUS 20 TLC B. CONTINUE MISSION THE ULTIMATE LIMITS OF -32.5 PSID OR
B OR PLUS 30 PSID St i +42.0 PSID.
B DURING TLC BSE INFORM FLIGHT AND CMD:
B 5. PROJECTION OF BULKHEAD DELTA P VALUES MUST
B 1. LH2 AND/OR LOX VENT INCLUDE REPRESSURIZATION EFFECTS.
B VALVES OPEN OR CLOSED
B TO PRECLUDE REACHING 6. TANK LOCKUP OR VENTING MAY REQUIRE
B SEPARATION LIMITS. EVALUATION OF CONSUMABLES TO ATTAIN
B ACCEPTABLE MISSION. (REF. FMR 7-1)
8 C. REACHES OR EXCEEDS TLC C. EMERGENCY S/C
B MINUS 26 OR PLUS SEPARATION
B 36 PSID. S
B BSE TRANSMIT ABORT REQUEST
B AND REQUEST EMERGENCY S/C
B SEPARATION.
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-15 | S-IVB STAGE PNEUMATIC A. CONTINUE MISSION CUES
SUPPLY PRESSURE DECAY
EXCESSIVE IN: BSE INFORM FLIGHT AND 1. ENGINE PUMP PURGE PRESSURE (D50-403)
B A. TB5 (NOTE 1) EARTH 1. ATTEMPT TO TERMINATE PUMP |2. AMBIENT HELIUM PNEUMATIC SPHERE PRESSURE
ORBIT PURGE AND/OR CLOSE AMBIENT|  (D236-403, D256-403)
HELIUM SUPPLY SHUTOFF
B VALVE DURING PERIODS WHEN |3. LOX REPRESS SUPPLY PRESSURE (D88-403,
B PNEUMATICS ARE NOT RE- D254-403)
B REQUIRED.
NOTE
B 2. IF PRESSURE DECAY IS EX-
B CESSIVE AFTER CMD ACTION, [1. AN EXCESSIVE PNEUMATIC SUPPLY PRESSURE DE-
B BSE INFORM FLIGHT AND CAY IS ONE WHICH WILL RESULT IN DEPLETION
B RECOMMEND ZERO OPPORTUNITY|  OF STAGE PNEUMATICS PRIOR TO COMPLETION OF
B RESTART LM EJECTION FOR SECOND OPPORTUNITY RESTART.
B B. TB7 (NOTE 2) TLC B. CONTINUE MISSION 2. AN EXCESSIVE PNEUMATIC SUPPLY PRESSURE DE-
B S CAY IS ONE WHICH WILL RESULT IN DEPLETION
B BSE INFORM FLIGHT AND OF STAGE PNEUMATICS PRIOR TO COMPLETION
B OF TB8 FUNCTIONS.
B 1. PRIOR TO LOX AMBIENT
B REPRESS SPHERE DUMP
B CMD: "“AMBIENT REPRESS
B SYSTEM MODE SELECTOR OFF
B AND CRYD ON"
B 2. OPEN PREVALVES AND CHILL-
B DOWN SHUTOFF VALVES.
IF EXCESSIVE PRESSURE DECAY
CONTINUES, BSE
B 3. CLOSE AMBIENT HELIUM
SUPPLY SHUTOFF VALVES
WHEN PNEUMATICS REQUIRED.
7-16 | CONTROL SIGNAL PROCESSOR | TLC CONTINUE MISSION CUES:
NULL SHIFT IN TB7 OR TB8 e Vi
BSE INFORM FLIGHT AND COMMAND |1. PRIME RATE GYRO MINUS REFERENCE RATE GYRO
LADDER LIMITS TO 12.0 DEG GREATER THAN 0.3 DEG/SEC (PITCH, R4-602,
R13-602; YAW, R5-602, R8-602; ROLL, R6-602,
R12-602)
2. GUIDANCE CHI MINUS THETA GIMBAL ANGLE
(H60-603) GREATER THAN 10 DEG AND NOT
CONVERGING.
3. LADDER ERRORS GREATER THAN 1.6 DEG(H54-603,
H55-603, H56-603) EXCEPT DURING PROGRAMED
MANEUVER.
NOTES
1. IF BOTH RATE GYRO MEASUREMENTS ARE VALID,
CUE 1 MUST BE USED.
2. FOR AS-511 ONLY, IF A NULL SHIFT OCCURS
PRIOR TO TB - 69 SECONDS, A DCS CMD TO OPEN
THE LADDER LIMITS TO 12 DEGREES MUST Bt
SENT AFTER TB - 69 SECONDS TO PREVENT THE
LVDC FROM SWITCHING BACK TO THE LOWER
LIMITS DURING TB7 AND TBS.
MISSION REV |DATE SECTION GROUP PAGE
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NASA -

Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED
RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
B |7-17 | LOW LH2 TANK ULLAGE EARTH CONTINUE MISSION CUES
B PRESSURE PROJECTED ORBIT/ e ik
B TO BE LESS THAN 17 TLI BSE INFORM FLIGHT AND COMMAND  |1. LH2 ULLAGE PRESSURE (D177-408,
B PSIA PRIOR TO TB6, D178-408) .
B FIRST OPPORTUNITY 1. LH2 TANK VENT VALVES B0OST
CLOSE ON AND OFF AND/OR 2. LH2 PUMP INLET PRESSURE (D2-403).
CVS REGULATOR CLOSED
(ORIFICE OPEN) (NOTE 1). 3. LH2 VENT CLOSED DISCREIES (K1-410,
K210-410).
IF THE CONDITION CANNOT BE
B CORRECTED AND PRESSURE IS NOTES
B PREDICTED TO BE LESS THAN
B 17 PSIA AT TB6, ZERO OPPOR- 1. IF THE ULLAGE PRESSURE RISES ABOVE 21
B TUNITY, BSE RECOMMEND FIRST PSIA AFTER THE REGULATOR HAS BEEN CLOSED,
B OPPORTUNITY RESTART AND: THE REGULATOR SHOULD Bt CYCLED TO MAIN-
TAIN A 17 TO 21 PSIA ULLAGE PRESSURE IN
B 2. INHIBIT 02/H2 BURNER LH2 TANK.
B IF CONDITION CANNOT BE COR- 2. IF LH2 TANK ULLAGE PRESSURE IS EXPECTED
B RECTED, AND PRESS IS PRE- TO BE LESS THAN 19.5 PSIA Al TB6 INITIATE,
B DICTED TO BE GREATER THAN RESULTING PROPELLANT LOSSES AND CONDITIONS
B 17 PSIA AT TB6, ZERO SHOULD BE INCLUDED IN THE EVALUATION OF
B OPPORTUNITY, BSE RECOMMEND CAPABILITY TO ACHIEVE ACCEPTABLE ALTERNATE
B ZERO OPPORTUNITY RESTART MISSION PER FMR 7-1.
MISSION REV [DATE SECTION GROUP PAGE
APOLLO 17 |B  [11/28/72 | SLV - TBS
AND TB7 7-16 Tape 72.4
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MISSION RULES

NASA - Manned Spacecraft Center

SECTION 7 - SLV - TB 5 AND TB7 - CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
B |7-18 LOW COLD HELIUM SUPPLY EARTH CONTINUE MISSION CUE
B PRESSURE (EXCESSIVE ORBIT
B COLD HELIUM SUPPLY BSE INFORM FLIGHT AND COLD HELIUM SPHERE PRESSURE (D261-403,
B DECAY (NOTE 1) RECOMMEND ZERO OPP RESTART D263-403).
B A. PRIOR TO BURNER START A. IF PROJECTED PRESSURE NOTE
B AT TB6 INITIATE IS LESS
B THAN 1000 PSIA, BSE 1. AN EXCESSIVE COLD HELIUM SUPPLY PRESSURE
B INFORM FLT AND CMD DECAY IS ONE WHICH WILL RESULT IN A COLD
B FROM LAST STATION PRIOR HELIUM BOTTLE PRESSURE OF LESS THAN 100C
B TO TB6 INITIATION PSIA AT SECOND OPP TB6 INITIATE OR LESS
LESS THAN 450 PSIA AT COMPLETION OF CRYO-
B 1. BURNER LOX SHUTDOWN GENIC REPRESSURIZATION.
B VALVE CLOSE ON.
2. THIS FAILURE WILL REQUIRE EVALUATION OF
B. DURING BURNER B. CONTINUE MISSION RESIDUALS TO DETERMINE ADEQUACY FOR TLI
OPERATION VELOCT1Y CUTOFF AND LUNAR IMPACT OPERATIONS.
BSE INFORM FLIGHT AND CMD:
B 1. LH2 AND LOX REPRESS VALVE
CLOSED.
B ]7-19 LOW LOX TANK ULLAGE EARTH CUES
B PRESSURE ORBIT
B 1. LOX ULLAGE PRESSURE (D179-406, D180-406)
B A. LOX TK ULLAGE PRESS A. CONTINUE MISSION
B LESS THAN 35 PSIA 2. LOX PUMP INLET PRESS (D3-403)
B DURING ORBITAL COAST BSE INFORM FLT AND CMD:
B NOTE :
B 1. LOX TK VENT VLV BOOST
B CLOSE 1. IF THE LOX TK ULLAGE PRESS DROPS BELOW 17
B PSTA DURING TB5, RESULTING PROPELLANT LOSSES
B B. LOX TK ULLAGE PRESS B. CONTINUE MISSION SHOULD BE INCLUDED IN EVALUATION OF
B EXPECTED TO LESS THAN CAPABILITY TO ACHIEVE ACCEPTABLE ALTERNATE
B 31 PSIA BY TB6 ZERO BSE INFORM FLT AND MISSION PER FMR 7-1
B OPPORTUNITY RECOMMEND ZERO
B OPPORTUNITY RESTART
B C. LOX TK ULLAGE C. CONTINUE MISSION
B PRESS EXPECTED TO BE
B LESS THAN 31 PSIA BY 1. BSE INFORM FLT IF LOX
B TB6 INITIATE TK ULLAGE PRESS PLUS
B AMBIENT REPRESS DELTA P
B CAPABILITY IS GREATER
B THAN THE REQUIRED ULLAGE
B PRESS, BSE CMD.
B 2. LOX TK REPRESS CONTROL
B VLV OPEN ON UNTIL TK
B PRESS GREATER THAN
B REQUIRED, THEN OFF
B IF LOX TK ULLAGE PRESS PLUS
B AMBIENT REPRESS DELTA P
B CAPABILITY IS LESS THAN THE
B REQUIRED ULLAGE PRESSURE,
B OR IF THE REQUIRED ULLAGE
B PRESSURE IS GREATER THAN
B THE FLIGHT CONTROL PRESSURE
B SWITCH SETTING, BSE CMD.
B 3. BURNER LOX SHUTDOWN VLV
B CLOSE
B AS CLOSE AS POSSIBLE TO TB6
B + 7 MIN 30 SEC CMD:
B 4. LOX AMBIENT REPRESS ON
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 B 11/28/72 | SLV - TBS
AND TB7 7-17 Tape 72.5
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NASA - Manned Spacecraft Center

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

MISSION RULES

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-20 |J-2 ENGINE START BOTTLE EARTH CUES
PRESSURE OUTSIDE RE- ORBIT
START LIMITS START BOTTLE PRESSURE (D17-401, D241-401)
B A. ABOVE 1400 PSIA A. CONTINUE MISSION NOTES
DURING ORBITAL COAST
B FOR ZERQ OPPORTUNITY BSE INFORM FLIGHT AND SENT 1. EXCESSIVE START BOTTLE DECAY DURING
B RESTART, ABOVE 1450 ORBITAL COAST IS DEFINED AS A PRESSURE
B PSIA FOR FIRST OPPOR- 1. START BOTTLE VENT OPEN DECAY WHICH WILL RESULT IN A START BOTTLE
B TUNITY RESTART, OR FOR 3 SEC PRESSURE BELOW 800 PSIA AT SECOND BURN
B ABOVE 1500 PSIA FOR ENGINE START COMMAND (TB6 + 9 MIN 30 SEC).
B SECOND OPPORTUNITY 2. REPEAT COMMAND AS
B RESTART. NECESSARY TO INSURE A 2. A START BOTTLE PRESSURE OF 300 PSIA
PRESSURE OF LESS THAN MAXIMUM IS ALLOWABLE AT START BOTTLE
B 1400 PSIA FOR ZERO RECHARGE COMMAND.
B OPPORTUNITY RESTART,
B 1450 PSIA FOR FIRST
B OPPORTUNITY RESTART, OR
B 1500 PSIA FOR SECOND
B OPPORTUNITY RESTART.
B. ABOVE 1800 PSIA B. EMERGENCY SPACECRAFT
PRIOR TO RESTART SEPARATION
BSE TRANSMIT ABORT REQUEST
AND RECOMMEND EMERGENCY
SPACECRAFT SEPARATION
B C. EXPECTED TO BE C. CONTINUE MISSION
B BETWEEN 800 AND
B 1100 PSIA FOR FIRST BSE INFORM FLIGHT AND:
B OPPORTUNITY RESTART
B IF PRESSURE EXPECTED TO BE
B GREATER THAN 1100 PSIA FOR
B ZERO OPPORTUNITY RESTART,
B RECOMMEND A ZERO OPPORTUNITY
B RESTART.
B IF PRESS EXPECTED TO BE LESS
B THAN 1100 PSIA AT ZERO
B OPPORTUNITY, RECOMMEND A
B FIRST OPPORTUNITY RESTART
B AND CMD PRIOR TO ENGINE
B RESTART (NOTE 1 BELOW):
B 1. START TANK RECHARGE ARM
B ON
B 2. OPEN START TANK RECHARGE
B VLV AND RECHARGE AS
B REQUIRED, THEN CLOSE
B 3. START TANK RECHARGE ARM
B OFF.
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 17 B 11/28/72 | SLV - TB5
AND TB7 7-18 Tape 72.7

NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

7-20
(CONT)

©O 00 00 00 C9 00 O ©O 00 0 &

o ™ oo m® w o (== Rve i) [==Rle=)

oW o

D. EXPECTED TO BE LESS
THAN 800 PSIA FOR
FIRST OPPORTUNITY
RESTART

LOX BLEED VLV FAILS OPEN
DURING S-IVB FIRST BURN

LAUNCH

D. CONTINUE MISSION
BSE INFORM FLIGHT AND:

IF PRESS EXPECTED TO BE
BETWEEN 800 AND 1100 PSIA
FOR ZERO OPPCRTUNITY
RESTART, RECOMMEND ZERO
OPPORTUNITY RESTART AND CMD
PRIOR TO RESTART (NOTE 1
BELOW):

1. START TANK RECHARGE ARM
ON

2. OPEN START TANK RECHARGE
VALVE AND RECHARGE AS
REQUIRED, THEN CLOSE

3. START TANK RECHARGE ARM
OFF

IF PRESS EXPECTED TO BE LESS

THAN 800 PSIA FOR ZERO
OPPORTUNITY RESTART, REC-
OMMEND FIRST OPPORTUNITY
RESTART AND CMD ASAP:

1. START TANK RECHARGE ARM
ON

2. START TANK VENT OPEN
UNTIL TANK PRESS IS
WITHIN ACCEPTABLE
RECHARGE LIMITS.

CONTINUE MISSION

BSE INFORM FLT ASAP AFTER
CUTOFF, BSE:

1. CYCLE LOX BLEED VLV, IF
1. IS UNSUCCESSFUL, BETWEEN
TB6 + 7 MIN 30 SEC AND
TB6 + 9 MIN 30 SEC, BSE:

2. CLOSE MRCV (5.0 POSITION)

CUES:

1

OXIDIZER BLEED VLV CLOSED OFF (K126-401)

DURING S-IVB FIRST BURN.

TIME PERFORMANCE RESULTS)

NOTES :

115

. REDUCED ENGINE PERFORMANCE (REFER TO REAL-

THIS FAILURE WILL RESULT IN PROPELLANT
IMBALANCE AND WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI

VELOCITY CUTOFF (REF FMR 7-1)

MISSION

REV

DATE

SECTION GROUP

PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED
R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-22 |S-1VB CONFIRMED LOSS EARTH NO S-IVB RESTART (TB5)/TL1 CUES
OF HYDRAULIC FLUID ORBIT/ INHIBIT (TB6)
B TLI A.1. HYDRAULIC RESERVOIR OIL LEVEL APPROX ZERO
B A. CONFIRMED PRIOR A. NO S-IVB RESTART PERCENT (L7-403)
B TO RESTART
B 1. BSE INFORM FLIGHT AND 2. HYDRAULIC SYSTEM PRESSURE LESS THAN
B RECOMMEND NO S-IVB RESTART 1700 PSIA (D41-403).
B B. HYDRAULIC FLUID LEVEL B. CONTINUE MISSION 3. HYDRAULIC RESERVOIR PRESSURE APPROXIMATELY
B DECREASE NOTED PRIOR ZERO PSIA (D42-403).
B TO ZERO OPPORTUNITY 1. BSE INFORM FLIGHT AND
B S-1VB BURN. RECOMMEND ZERO OPPORTUNITY|NOTES
B RESTART.
B A.1. IF L7-403 IS FUNCTIONING PROPERLY, IT IS
REQUIRED FOR IMPLEMENTATION OF THIS RULE.
B CUES
B B.1. CORRECTED RESERVOIR LEVEL LC DECREASING
B (NOTES 1 AND 2)
B NOTES
B B.1. ONE MINUTE AFTER THE FOLLOWING AUXILIARY
B PUMP CYCLES CALCULATED LC
B (a) VAPX PRIOR TO LIFTOFF
B (b) FIRST S-IVB BURN
B (c) FIRST AUXILIARY PUMP THERMAL CYCLE.
B L7-403(LA) AND CS]—403(TA) ARE REQUIRED
B FOR IMPLEMENTATION OF THIS RULE.
B LC = (LAT)(.]15)(160-TA)
B 2. A CONFIRMED HYDRAULIC LEAK IS DEFINED AS
B A DECREASE OF FIVE PERCENT OR GREATER
B FROM THE LEVEL DETERMINED IN NOTE 1(a)
B ABOVE. (VAPX PRIOR TO LIFTOFF)
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

RULE

CONDITION/MALFUNCTION

PHASE RULING

CUES/NOTES/COMMENTS

ENGINE START BOTTLE
DUMP FAILS TO INITIATE

S-1VB STAGE COLD
HELIUM DUMP FAILS TO
INITIATE

CONTINUE MISSION

BSE INFORM FLIGHT AND ATTEMPT
TO OPEN THE START BOTTLE VENT
VALVE FOR A MINIMUM OF 40
SECONDS

CONTINUE MISSION
BSE INFORM FLIGHT AND

1. ATTEMPT TO INITIATE THE
COLD HELIUM DUMP THROUGH
LH2 COIL ON 02/H2 BURNER
FOR A MINIMUM OF 45
MINUTES

IF UNSUCCESSFUL, BSE INFORM
FLIGHT AND, AFTER LOX NPV
OPEN IN TB8, COMMAND

2. LOX PRESSURIZATION SHUTOFF
VALVES OPEN FOR A MINIMUM
OF 30 MINUTES

CUES

GH2 START BOTTLE PRESSURE (D17-4u1,
D241-401).

NOTES
THE MAXIMUM SAFE PRESSURE LIMII TO PRECLUDE

REACHING BOTTLE PROOF PRESSURE PRIOR TO
LUNAR IMPACT IS 615 PSIA.

CUE

COLD HELIUM BOTTLE PRESSURE (D261-403,
D263-403).

NOTE
THE MAXIMUM SAFE PRESSURE LIMIT TO PRECLUDE

REACHING BOTTLE PROOF PRESSURE PRIOR TO
LUNAR IMPACT IS 100 PSIA.

MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

MISSION RULES

RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
B | 7-29 | ENG HELIUM CONTROL EO CONTINUE MISSION/TLI INHIBIT CUES:
VLV LEAKING AFTER FIRST
B ENGINE CUTOFF BSE INFORM FLT AND IF HELIUM 1. ENG REG OUTLET PRESS (D018-401) 60 PSIA OR
B PRESS EXPECTED TO BE LESS THAN GREATER
B 1575 PSIA FOR SECOND OPPORTUNITY
B RESTART AND/OR EITHER BLEED 2. ENG CONTROL HELIUM PRESS (D019-401,
B VALVE IS CLOSED (NOTE 4). D242-401) DECREASING
B 1. CYCLE ENGINE HELIUM CONTROL | 3. FUEL TK HELIUM REPRESS SPHERE PRESS
B VALVE (NOTE 1) (D20-403, D249-403)
B IF HELIUM PRESSURE EXPECTED TO | 4. BLEED VLVS CLOSED (K126-401, K127-401)
B BE LESS THAN 660 PSIA AT ZERO
B OPPORTUNITY RESTART, AND LOW NOTES :
B PRESSURE SYSTEM LEAKAGE IS
B CONFIRMED, BSE CMD: 1. RULING 1 MAY BE REPEATED AT DISCRETION OF
BSE IN AN EFFORT TO TERMINATE LEAKAGE.
B 2. PREVALVES AND RECIRC SHUTOFF
B VALVES CLOSED. 2. IF EXPECTED HELIUM PRESS AT RESTART IS
B 660 PSIA OR GREATER (1575 PSIA WITHOUT LH2
B 3. IGNITION PHASE CONTROL AMBIENT REPRESS BACKUP), A RESTART CAN BE
B SOLENQID ENERGIZED ACCOMPLISHED.
B (NOTE 3).
B 3. ENERGIZING THE IGNITION PHASE AND MAINSTAGE
B IF CMD ACTION 3 UNSUCCESSFUL CONTROL SOLENOIDS WILL OPEN THE MAIN FUEL
B IN REDUCING LEAKAGE TO AN AND OXIDIZER VALVES, RESPECTIVELY, IF THE
B ACCEPTABLE LEVEL, BSE CMD: PRESS DOWNSTREAM OF THE REGULAIOR IS
B SUFFICIENILY HIGH.
B 4. MAINSTAGE CONTROL
B SOLENOID ENERGIZED 4. REFER TO FMR 7-32 FOR IMPACT OF ENGINE
B (NOTE 3). HELIUM LEAKAGE ON LH2 AMBIENT REPRESS
B SYSTEM.
B IF HELIUM PRESS EXPECTED TO BE
B LESS THAN 1575 PSIA AT SECOND
B OPPORTUNITY RESTART, BSE
B RECOMMEND ZERO OPPORTUNITY
B RESTART PRIQR TO RESTART, BSE
B VERIFY:
B 5. MAINSTAGE AND IGNITION PHASE
B SOLENOIDS DE-ENERGIZE
B IF MAINSTAGE CONTROL SOLENOID
B CANNOT BE DE-ENERGIZED, BSE
B RECOMMEND TLI INHIBIT,
B 6. RECIRC SHUTOFF VALVES OPEN.
B IF FUEL BLEED VALVE IS CLOSED
B AND MFV HAS OPENED DURING
B ORBITAL COAST, BSE:
B 7. INITIATE TB6D IF LOX LEAD
B EXCEEDS 20 SEC, BSE INFORM
B FLIGHT AND:
B 8. RECOMMEND TLI INHIBIT
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-30 | OXIDIZER TURBINE BYPASS | LAUNCH CONTINUE MISSION CUES:
VLV (OTBY) FAILS OPEN e TRER
DURING S-IVB FIRST BURN BSE INFORM FLT AS SOON AS 1. OTBV POSITION (G8-401) INDICATES OPEN
POSSIBLE AFTER FIRST BURN CUT- DURING S-IVB FIRST BURN.
OFF, BSE:
2. OTBV CLOSED OFF (K125-401) DURING S-IVB
1. CLOSE PREVALVES AND RECIRC FIRST BURN.
VALVES
3. REDUCED ENG PERFORMANCE (REFER [0 R/T
2. DRAIN AND PURGE LOX SYS ENGINE PERFORMANCE RESULTS).
3. DRAIN LH2 SYSTEM AND PURGE NOTES::
(SEE NOTE 3)
1. THIS FAILURE WILL RESULT IN PROPELLANI
4. CYCLE OTBV IMBALANCE AND WILL REQUIRE EVALUATION OF
RESIDUALS TO DETERMINE ADEQUACY FOR TLI
5. RETURN SYSTEM TO NORMAL VEL. CUTOFF (REF FMR 7-1)
IF CYCLE OF OTBV IS UNSUCCESS- | 2. THIS RULE MUST BE IMPLEMENTED AS SOON AS
FUL, BETWEEN TB6 + 7 MIN 30 SEC POSSIBLE AFTER C/0.
AND TB6 + 9 MIN 30 SEC, BSE:
3. THE ENGINE PUMP PURGE MUST BE OFF PRIOR TO
6. CLOSE MRCV (5.0 POSITION) CYCLING THE OTBV TO PREVENT BACKFLOW OF
GASES TO THE GG WHEN OTBV CYCLED.
7-31 | LOW APS HELIUM SUPPLY EARTH CONTINUE MISSION CUES:
SUPPLY PRESSURE ORBIT/
B TLI IF LEAKAGE IS DETECTED AND APS | 1. HELIUM SUPPLY PRESSURE MODULE 1 (D0035-414;
B DEPLETION IS EXPECTED PRIOR TO D0250-414); MODULE 2 (D00036-415;
B SECOND OPPORTUNITY LM EJECTION, D0251-415) .
B BSE RECOMMEND ZERO OPPORTUNITY
B RESTART (NOTE 1). NOTES:
B IF APS HELIUM BOTTLE PRESSURE 1. APS HELIUM PRESSURE DECAY MUST BE ASSUMED
B IS EXPECTED TO BE BELOW TO RESULT FROM A PROPELLANT LEAK UNTIL
B 350 PSIA PRIOR TO THE NEXT CONFIRMED OTHERWISE.
GROUND STATION, BSE INFORM
FLIGHT AND RECHARGE APS HELIUM
BOTTLE AS REQUIRED TO MAINTAIN
B ATTITUDE CONTROL.
B | 7-32 | EXCESSIVE DECAY OF LHZ2 | EARTH IF PRESSURE IS PREDICTED TO BE | CUES:
AMBIENT REPRESSURIZATION | ORBIT LESS THAN 1800 PSIA AT SECOND 555
B HELIUM PRESSURE OPPORTUNITY TB6, BUT GREATER LH2 AMBIENT REPRESSURIZATION SPHERE PRESSURE
THAN 1500 PSIA FOR FITST OPPOR- | (D0020-403; D0249-403)
TUNITY TB6, BSE RECOMMEND ZERO
OPPORTUNITY RESTART.
8 | 7-33 | HYDRAULIC ACCUMULATOR EARTH CONTINUE MISSION CUES:
B GN2 PRESSURE DECAY ORBIT/ s o
B TLI BSE INFORM FLIGHT AND 1. ACCUMULATOR GN2 PRESSURE LESS THAN 2,000
B RECOMMEND ZERO OPPORTUNITY PSIA D43-403 (AUX PUMP OFF)
B RESTART
B 2. HYDRAULIC RESERVOIR PRESSURE LESS THAN 47
B PSIA D42-403 (AUX PUMP OFF)
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

MISSION RULES

RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
B | 7-34 | EXCESSIVE CURRENT IS EPO CUE:
B BEING DRAWN FROM FWD-1,
B AFT-1 OR AFT-2 BATTERIES BATTERY CONSUMPIION, AS ASCERTAINED DURING
B AND: DURING REAL-TIME EVALUATIONS, AND PROJECTED
B TO LM EXTRACTION (FWD & AFT 1) OR ENG RESTART
B THERE IS PROJECTED TO BE CONTINUE MISSION (AFT 2), SHALL BE LESS THAN THE FOLLOWING:
B INSUFFICIENT CAPACITY
B REMAINING IN THE BATTERY BSE INFORM FLIGHT AND FWD-1: 227.5 AMP-HOURS/
B TO COMPLETE LM EJECTION RECOMMEND ZERO OPPORTUNITY 6:15:10.1 GET
B SECOND OPPORTUNITY RESTART AF1-1: 227.5 AMP-HOURS/
B 6:15:10.1 GET
B AFT-2: 66.5 AMP-HOURS/
B 4:49:28.4 GET
B NOTE :
B THE ABOVE CUE IS BASED ON THE FOLLOWING
B MEASUREMENTS :
B XM0019-411, FWD-1 CURRENT
B XM0021-404, AFT-1 CURRENT
B XM0022-404, AFT-2 CURRENT
B XMO014-404, AFT-1 VOLTAGE
B XMOD15-404, AFT-2 VOLTAGE
B XMO016-411, FWD-1 VOLTAGE
B M0O006-401, ENG CONT BUS VOLTAGE
B | 7-35 | EXPECTED LOSS OF ECS LIFTOFF TO| CONTINUE MISSION CUES:
B COOLANT CIRCULATION MANSZERD x ] e 5 i s 2
B PRIOR TO LIFTOFF PLUS OPPOR- BSE INFORM FLIGHT AND RECOMMEND | LOSS OF COOLANT
B 4.1 HOURS TUNITY ZERO OPPORTUNITY. SNy, e et
B DECISION 1. COOLANT PUMP INLET PRESSURE (D24-601) BELOW
B TIME BSE COMMAND: 15.7 PSIA AND DECREASING AT A RATE THAT
B WILL FALL BELOW 5 PSIA BY 4.1 HOURS GET.
B A. IF WATER VALVE IS OPEN, BSE
B COMMAND WATER VLAVE LOGIC 2. COOLANT MANIFOLD INLET PRESSURE (D17-601)
B INHIBIT. BELOW 41.9 PSIA AND DECREASING AT A RATE
B THAT WILL FALL BELOW 30 PSIA AT 4.1 HOURS
B B. IF WATER VALVE IS CLOSED, GET.
B BSE COMMAND:
B LOSS OF GN2
B 1. WATER VLV LOGIC INHIBIT R R VRO
B 3. GN2 REGULATOR INLET PRESSURE (D25-601)
B 2. WATER VALVE OPEN DECREASING AT A RATE THAT WILL FALL BELOW
B 300 PSIA BY 4.1 HOURS GET.
B LOSS OF PUMP POWER
B 4. LOSS OF 6D40 BATTERY POWER BEFORE 4.1 HOURS
B GET.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONCLUDED

RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
B | 7-36 | LOSS OF REDUNDANCY IN LIFTOFF CONTINUE MISSION
B THE FOLLOWING SYSTEMS:  [TO MAX RS T CUES
B ZERO IF LOSS OF REDUNDANCY OCCURS, T
B A. LVDC MEMORY OPPOR- BSE INFORM FLIGHT AND RECOMMEND | A. ERROR MONITOR REGISTER BIT INDICATION
B TUNITY ZERO OPPORTUNITY.
B DECISION ° D25 - MEMORY "B" FAILURE - THIS BIT IS
B TIME AN INDICATION THAT A PARIIY ERROR OR A
B CURRENT DRIVER ERROR HAS OCCURRED IN
B MEMORY MODULE B.
B © D24 - MEMORY "A" FAILURE - THIS BIT IS
B AN INDICATION THAT A PARITY ERROR OR A
B CURRENT DRIVER ERROR HAS OCCURRED IN
B MEMORY MODULE A.
B B. LVDC TMR LOGIC B. ERROR MONITOR REGISTER BIT INDICATION
B ANY EMR BIT WITH THE EXCEPIION OF BIT
B D26, D25, D24, D12, D11, D9, D5
B C. RATE GYRO PAIR AND C. (R25 - 602) EDS COMPARATOR RELAY MONITOR
B SPARE 1 (ROLL)
B (R26 - 602) EDS COMPARATOR RELAY MONITOR
B 2 (YAW)
B (R27 - 602) EDS COMPARATOR RELAY MONITOR
B 3 (PITCH)
B D. FLIGHT CONTROL D. (K22-602) SERVO AMPLIFIER COMPARATOR PITCH
B COMPUTER SPATIAL OR
B SERVO AMPLIFIER (K23-602) SERVO AMPLIFIER COMPARATOR YAW
B SWITCH OVER
B (K24-602) SPITIAL AMPLIFIER COMPARATOR
B ROLL - YAW 1
B (K25-602) SPATIAL AMPLIFIER COMPARATOR
B PITCH
B (K26-602) SPATIAL AMPLIFIER COMPARATOR
B ROLL - YAW IT
B E. SWITCH SELECTOR E.1. MODE CODE 24 (GUIDANCE STATUS WORD
B CHANNEL A FAILURE BIT D9)
B 2R NICR=12
B F. LADDER A FAILURE F.1. MODE CODE 24 (GUIDANCE STATUS WORD
B BIT D10)
B 2. ICR-14
B G. COD A FAILURE [ G. MODE CODE 24 (GUIDANCE STATUS WORD BIT DI2)
B H. COD B FAILURE H. MODE CODE 24 (GUIDANCE STATUS WORD BIT D11)
B I. COD A MUX FAILURE I. MODE CODE 24 (GUIDANCE STATUS WORD BIT D6)
B J. COD B MUX FAILURE J. MODE CODE 24 (GUIDANCE STATUS WORD BIT D5)
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 9 - SLV - TB8 - CONCLUDED

R | ITEM
PRELAUNCH INSTRUMENTATION
STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION
MEAS MISSION
MEASUREMENT DESCRIPTION NUMBER ONBOARD TRANSDUCERS CATEGORY RULE REF
STAGE COMMUNICATIONS SYSTEM
S-1I STAGE
LINK BP1 HD
MUX BP1A0 HD
MUX BP1BO HD
MUX CP1AO HD
S-1VB STAGE
LINK CP1 HD
MUX DP1BO (VIA IU) M
MUX CP1BO HD
INSTRUMENT UNIT
LINK DP1 HD
LINK DP1B M
MUX CP1AO (VIA S-TVB) HD
MUX DP1AQ HD
EMERGENCY DETECTION SYSTEM (EDS) M
COMMAND COMMUNICATIONS SYSTEM
(CCS) UPLINK M
FLIGHT CONTROL MEASUREMENTS
S-1VB STAGE
PRESS, FUEL PUMP INLET D2-403 7-14
PRESS, FUEL TANK ULLAGE EDS 1 D177-408 METER* COMMON 2 OF 3 7-14
PRESS, FUEL TANK ULLAGE EDS 2 D178-408 METER* COMMON M 7-14/19
PRESS, OXID PUMP INLET D3-403
PRESS, OXID TANK ULLAGE EDS 1 D179-406 METER* COMMON 2 OF 3 7-14/19,8-5
PRESS, OXID TANK ULLAGE EDS 2 D180-406 METER* COMMON M 7-14/19,8-5
A VOLT-F/U 1EBW RANGE SAFETY M30-411 HD 7-5
A VOLT-F/U 2EBW RANGE SAFETY M31-411 HD 7-5
A RSCR NO. 1, SIGNAL STRENGTH N57-411 HD 7-5
LOW LEVEL
A RSCR NO. 2, SIGNAL STRENGTH N62-411 HD 7-5
LOW LEVEL
INSTRUMENT UNIT
GUIDANCE COMPUTER OPERATION H60-603 M 6-1/4/7/9,
7-8/11,8-1/8
COMPUTER RESET PULSE J71-603 REQUIRED TO
NO. 1-GUIDANCE DECODER COMPLETE
OF 2 MULTIPLE WORD
COMPUTER RESET PULSE J72-603 M GROUND
NO. 2-GUIDANCE DECODER COMMANDS
B *1 S-IVB OX PRESS M 0/B, 1 S-IVB FU PRESS M 0/B.
MISSION Rev | DATE SECTION GROUP PAGE
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MISSION RULES

NASA - Manned Spacecraft Center

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

R | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
31-106) DELETED
A | 31-107) INTERMEDIATE OVEN HOT PLACE TGE IN LM SHADE WITH 1. INTERMEDIATE OVEN HOT ALARM IS INDICATED
ALARM IS EXPERIENCED RADIATOR COVER OPENED PRIOR TO BY A6 OR 7 IN THE EIGHTH MOST SIGNIFICANT
PRIOR TO DEPARTURE TO DEPARTING LM. DIGIT OF THE DISPLAY.
ALSEP.
2. TGE WILL BE USED ON EVA'S II AND III.
A | 31-108] PRECISION OVEN TEMP READINGS WILL BE TAKEN UNTIL MAXIMUM POSITIVE DEVIATION IS INDICATED BY AN
REACHES MAXIMUM POSITIVE UNREASONABLE DATA IS RECEIVED. ODD NUMBER IN THE EIGHTH MOST SIGNIFICANT
DEVIATION DIGIT OF THE DISPLAY AND A "7" IN THE NINTH
(LEAST) SIGNIFICANT DIGIT.
A |31-109| DELETED
A |31-110] DELETED
MISSION REV [DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SURFACE ELECTRICAL PROPERTIES

REFERENCE RULE 3-67, F., and G, RULES 31-111 THROUGH 31-115 ARE DELETED,

B |31-111 DELETED L

B |31-112 DELETED

B 31-113 DELETED

B |31-114 DELETED

B |31-115 DELETED

MISSION REV |DATE SECTION GROUP PAGE
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