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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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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.
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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
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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
APOLLO 17 | FNL | 8/1/72 MISSION RULE POWERED 3-13
’ SUMMARY DESCENT Tape 50.8
TSG 291A NASA — MSC




NASA - Manned Spacecraft Center

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

TSG 291A

NASA — MBC




NASA - Manned Spacecraft Center

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
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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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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
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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

® ©

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































