
•Q','.oo'o'i'.e••eli•

!:i:i:!:!:i:!:i:i:i:!:!
::::::::::::::::::::::: ,- " MSC-01807
o:.:.:.:.:.:.:..:.:.. 11/1/70:::::::::::::::::::::::
:::::::::::::::::::::::

i_! NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
,:.:.:.:.:.:.:.:.:.:.:
:.:.:,:,:.:.:.:.:.:.:.

!:!:!:i:!:i:!:!:!:i:i
• jlo_•me.o, eo-o,,. I

b :::::::::::::::::::::::•:::::::::::::::::::::........... FINAL
• .m.loi.Oo'.'.'.I.',,j

'::_i_!_!_i_!_i_i_i_!_i_FLIGHT MISSION RULES::!i!iiiiii!ii!!!iii!ii
• ote=ll_l•'eem•i•iejml e

.:.:.:.:.:.:.:.:.:.:.:
-.-m-.•.,.o,=.w.=•°.t,
-o°,,.°.-.-.-.%-.,.°-
_'•teIi'i•,te•m','.o="e

.:.:,:.:.:.:,:.:.:.:,;,

i:i:!::"!'_:!:!:i:!:i:i APOLLO 14
iii!Uililiiiiiiililil (AS-509/110/L M-8)!:!:i:!:!:i:!:!:!:i:i:i
o:':':K':':':':':-:-:"

_- :::::::::::::::::::::::

.:.:.:.:.:.:.:.:.:.:.:.

:::::::::::::::::::::::
:::::::::::::::::::::::

::::::::::::::::::::::: ...;-_
.:,:.:=:.-.:.:.:,:o:.:. 'k,,,.
• -- •, ,.,o,,..

:.:.::::.:.:.:o:.:.:
.-......:.:.:.:.:.:.
°'.'....°.'.'.',°,'.

.:.:....:.:.:,.'.:.:.

!i!i!.i.iiiiiiiiiiiiii NOV EMBER 1, 1970
i:i:i:i:i'i:!:i:i:i:!:i
:::::::::.::::::::::::

!i!!!i!i_i_i_i!i!i!i!
:':-:-:':-:-::.:K-:-:

!iiiiiiiiiiiiiiiiiiiii
.:.:.:.:.:.:..:.:.:.:.

::::::::::::::::::::::

..:.:.:.:.:.:..:.:o:.:.
-°-.,,*_.,°,=oO.,,%°_,

;iiii!iii!ii!_ili_iiiii
,.'.','.'.=.'..'..'.'. PREPARED BY.°°-...-o...° .% .'.'.

:::::::::::::::::::::::
:::::::::::::::::::::::FLIGHT CONTROL DIVISION

.... ::_i:

:iii}iiiii!i:iiiii_,:,"_:,,!,i
MANNED SPACECRAFT CENTER

HOUSTON,TEXAS

..v.........v,,:. FORNASA/DOD INTERNAL USE ONLY
i!i!i!iiiiiii!i!iii!iil INCLUDINGAPPROPRIATE CONTRACTORS.°°..°.....

" _!i!i!i!iiiiiii!i!i!i!iINDEXINGDATA
:::::::::::::::::::::::DATE OPB # T PGM SUBJECT SIGNATOR LOC /

.°.,..,,.°o _ /'



MSC-01807

11/I/70

APOLLO i#

FINAL FLIGHT MISSION RULES

__ PREFACE

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

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

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

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

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

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

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

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

A, THE CONDITION/MALFUNCTION COLUMN DEFINES THE FAILURE,

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

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

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

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

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

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

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

SAFETY,

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

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

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

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

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

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

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

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

AS IT DEVELOPSo

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

I-8 AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTORp ONLY THE MISSION DIRECTOR MAY SCRUB
THE MISSION. FURTHERt THE MISSION DIRECTOR RETAINS THE PRIMARY AUTHORITY TO DOWNGRADE A

MANDATORY CATEGORY, THIS AUTHORITY WILL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTER
APPROPRIATE RECOMMENDATIONS FROM THE DIRECTOR OF FLIGHT OPERATIONSo PROGRAM MANAGERS9 LAUNCH

DIRECTORp AND FLIGHT DIRECTOR,

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

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

AFTER COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS.

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

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

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

.!

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

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

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

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

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

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

-16 THE LAUNCH OPERATIONS MANAGER WILL INFORM THE MCC WHEN THE SPACE VEHICLE REACHES SUFFICIENT
ALTITUDE TO CLEAN THE TOP OF THE UMBILICAL TOWER BY STATING 'CLEAR TOWER m OVER ONE OF THE LOOPS
FOR KSC TO MCC,

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

ACTION NECESSARY AFTER UMBILICAL TOWER CLEARANCE,

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

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

ESTABLISHED IN THE FLIGHT RULES,

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

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

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

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

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

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

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

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

APPROVAL OF THE APOLLO MISSION DIRECTOR,

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

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/1/70 GENERAL OMSF GENERAL
GUIDELINES RULES 1-5



NASA - Manned Spacecraft Center

MISSION RULES

SECTION I - GENERAL GUIDELINES

R ITEM

DEFINITIONS J

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

DETAILED OBJECTIVES,

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

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

A SINGLE DETAILED OBJECTIVE,

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

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

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

I-4O HIGHLY DESIRABLE (HD)---A HIGHLY DESIRABLE ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL
SUPPORT ELEMENT THAT SUPPORTS AND ENHANCES THE ACCOMPLISHMENT OF THE MISSION AND IS ESSENTIAL
FOR THE ACCOMPLISHMENT OF THE DETAILED OBJECTIVES,

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

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

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

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

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

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

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

FUNCTION,

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

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

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

VEHICLE BATTERY INSTALLATION.

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

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

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

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

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

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

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

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

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

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

LAUNCH VEHICLE PRIOR TO ORBITAL INSERTIONI

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

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

MISSION REV DATE SECTION GROUP PAGE
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= GENERAL i

I-i THE FLIGHT MISSION RULES OUTLINE PREPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT OF
REAL-TIME RATIONALIZATION REQUIRED WHEN NON-NOMINAL SITUATIONS UCCUR DURING THE TERMINAL

COUNTDOWN_ THE FLIGHT RHASEt AND RECOVERY OPERATIONS=

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

i-3 SPACECRAFT LAUNCH WILL NOT BE ATTEMPTED IF KNOWN SPACECRAFT SYSTEMS MALFUNCTIONS WILL LIMIT THE

MISSION DURATION SUCH THAT ACCOMPLISHMENT OF THE PRINCIPAL DETAILED OBJECTIVES WILL BE
COMPROMISED.

1-4 WHEN A CONFLICT OF FLIGHT PLAN ACTIVITIES OCCORSt THE FLIGHT DIRECTOR WILL DETERMINE THE
PRIORITY OF ACTIVITIES=

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

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

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

.

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

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

SATISFIED BY EITHER ONBOARD OR PCM CAPABILITY,

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

A* REQUIRED TO INSURE FLIGHT CREW SAFETY,

B. REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORTS,

C. REQUIRED TO IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATIONI

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

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

APPROPRIATE MISSION RULE MEETING THE ABOVE CRITERIA,

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

DECISIONS NOT IN THE MANDATORY CATEGORY,

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

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

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

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

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

SECTION 1 GENERAL RULES AND SOP'S

R ITEM

I DEFINITIONS '

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

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

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

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

PHASE UNLESS SPECIFICALLY NOTED,

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

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

1-30 CRITICAL MANEUVERS---

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

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

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

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

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

1-32 EARLY STAGING---UNSCHEDULED BEPARATIoN OF THE S-XVB STAGE FROM THE S-II STAGE,
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MISSION RULES

SECTION i GENERAL RULES AND SOPl$

R ITEM

1-33 CONTINGENCY ORBIT INSERTION (COl)--- AN SPS PROPULSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT (HP GREATER THAN OR EQUAL TO 75 NM) IN THE EVENT OF AN SLV FAILURE OCCURRING
IMMEDIATELY PRIOR TO INSERTIONt OR IN THE EVENT OF DEGRADED SLV PERFORMANCE,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

AFTER INSERTION,

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

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

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

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

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

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

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

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

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

R ITEM:

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

1-39 REENTRY DEFINITIONS---

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

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

CMC ENTRY PROGRAM OUTPUTS,

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

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

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

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

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

ANGLE, AT RETRB THE PRESENT BANK ANGLE IS REVERSED,

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

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

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

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

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

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

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

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

CAUSE SELECTION OF AN ALTERNATE CHOICE,

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

PRIORITY---

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

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

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

R ITEM

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

A6 DPS

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

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

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

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

TIME BASE DEFINITION NOMINAL INITIATE TIME

TBI LIFTOFF TO 8-IC INBOARD O+OO

ENGINE CUTOFF

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

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

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

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

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

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

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

EVASIVE MANEUVER
BURN

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

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

R ITEM

t CRI'TERIA FOR TARGET POINT SELECTION t

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

PRIORITY

ACCEPTABLE LAND MASS CLEARANCE 1

ACCEPTABLE WEATHER CONDITIONS FOR RECOVERY OPERATIONS 2
AND CM STRUCTURAL INTEGRITY

CAPABILITY OF RECOVERY FORCES 3

COMMUNICATION WITH THE SPACECRAF1 FROM A GROUND STATION AT LEAST
40 MINUTES PRIOR TO DEORBIT BURN* 4

SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIONS 5

A GROUND STATION FOR POST-DEORBIT BURN* TRACKING 6

VOICE CONTACT PRIOR TO AND DURING DEORBIT BURN* 7

POST-BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY (ASSUMES 8

PRE-BLACKOUT ACQUISITIONS)

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

*OR FINAL MCC MANEUVER

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

A* 1200 - 1400 NM (NOMINAL)

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

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

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

R ITEM

t PRELAUNCH RULES I

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

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

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

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

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

R ITEM

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

o LAUNCH ABORTS t

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

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

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

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

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

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

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

Ae MAJOR STRUCTURAL FAILURE OR EXPLOSIONo

Bo NEGATIVE VERTICAL mOT,ONe

C, UNCONTROLLABLE VEHICLE TILTING,

Do CATASTROPHIC FIRES PRIOR TO LIFTOFFo

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

R ITEM

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

VERIFICATION OF S-IV, CUTOFF.

-75 EMERGENCY ENGINE SHUTDOWN METHODS,

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

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

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

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

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

' ' SWITCH ' ' ,

I I , I !

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

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

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

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

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

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

R ITEM

1-77 ABORT MODES---

MODE I BOUNDARY OF APPLICATION

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

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

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

1-78 MODE II BOUNDARY OF APPLICATION PROCEDURE5

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

A, MCC PROVIDES

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

B. ENTRY IS FULL LIFT

MISSION REV DATE SECTION GROUP PAGE
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SECTION 1 GENERAL RULES AND SOPHS

R ITE_

1-79 MODE Ill BOUNDARY OF APPLICATION PROCEDURES

BETWEEN FULL LIFT SPLASH POINT

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

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

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

B. MANEUVER IS SCS AUTO.

C, ENTRY IS ROLL LEFT 55 DLGREES*

NOTE

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

ENTRY RANGE IS LESS THAN 3950 NM,

_=80 MODE IV BOUNDARY OF APPLICATION PROCEDURES

CONTINGENCY ORBIT INSERTION

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

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

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

Be MANEUVER I5 5CS AUTO

Z-8Z MODE BOUNDARY OF APPLICATION PROCEDURES

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

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

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

Bo MANEUVER IS SC5 AUTO

RULES 1-82 THROUGH
1-86 ARE RESERVED
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R ITEM

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

O CREW ABORT LIMITS t

1-87 MAX Q REGION PROCEDURE8

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

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

1-88 RATES AND ATTITUDE PROCEDURES

A, PITCH AND YAW ABORT MODE I

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

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

3, YAW ERROR GREATER THAN #5 DEGo

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

_LODE IV

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

BOUNDARY OF APPLICATION

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

Be ANY TWO ENGINES OUT

Co GM TO IU BREAKUP

1-90 S-IVB TANK PRESSURE LIMITS

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

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

1-91 ENGINE FAILURES PROCEDURES

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

PRIOR TO SmIVB TO COl CAPABILITY

MISSION REV DATE SECTION GROUP PAGE

APOLLO 14 FNL 11/i/70 GENERAL CREW ABORT
RULES AND SOPOS LIMITS 1-13





NASA - Manned Spacecraft Center

MISSION RULES

SECTION2 FLIGHTOPERATIONSRULES
R ITEM

t GENERAL I

2-I PRELAUNCH

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

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

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

2-2 LAUNCH

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

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

MISSION _EV DATE SECTION GROUP PAGE
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R ITEM

2-3 EARTH ORBIT

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

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

ALLOWANCES FOR SETUP AND ENTRYe

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

E* TWO METHODS OF DEORBIT ARE REQUIRED,

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

THE CSM WILL DEORBIT,

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

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

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

DEORBIT CAN BE CONDUCTED,

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

CA) SM-RCS

(B) LM PROP PLUS SM-RCS

(C) SM-CM/RC_ HYBRID

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

RULE NUMBERS 2-4 THROUGH
2-10 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE
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SECTION 2 FLIGHT OPERATIONS RULES

R ITEM

2-ii TRANSLUNAR INJECTION

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

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

(A) A CATASTROPHIC HAZARDJ

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

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

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

WHICH CAN BE PERFORMED IN EARTH ORBIT.

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

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

2-12 TRANSPOSITIONt DOCKING AND EJECTION {TDGE)

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

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

MISSION REV DATE SECTION GROUP PAGE
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2-13 TRANSLUNAR COAST

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

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

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

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

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

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

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

2-14 LUNAR ORBIT INSERTION

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

A, FULL CRITICAL SYSTEMS REDUNDANCY,

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

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

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

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

2-15 LUNAR ORBIT

A. LOI DISPERSIONS

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

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

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

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

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

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

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

2-16 INTRAVEHICULAR TRANSFER

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

MISSION {EV )ATE iECTION GROUP PAGE
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R ITEM

2-17 DOCKED LM OPERATION

FOR AN IMPENDING HAZARDOUS SITUATION RESULTING FROM A DESCENT STAGE PROBLEM9 THE STAGE W_LL BE
JETTISONED AND ASCENT STAGE OPERATIONS WILL CONTINUE AFTER THE VEHICLE HAS MOVED TO A SAFE
DISTANCE,

RULE NUMBERS 2-18 THROUGH
2-20 ARE RESERVED

Z-21 CSM/LM UNDOCKING AND SEPARATION

A, A MANNED LM WILL NOT BE UNDOCKED FROM THE CSM WITHOUT INDEPENDENT MANEUVER CAPABILITY OF

BOTH VEHICLES TO TERMINATE UNDOCKED ACTIVITIES AND TO ACCOMPLISH DOCKING, THE LM CAPABILITY
TO REDOCK MUST STILL EXIST IF THE LN IS REQUIRED TO STAGE,

B, EVT CAPABILITY IS REQUIRED FOR MANNED UNDOCKING,

C, CREWMEN WILL BE SUITED DURING UNDOCKING AND DOCKING,

D, VHF COMMUNICATIONS IS MANDATORY FOR SEPARATION,

2-22 CSM LUNAR ORBIT UNDOCKED

A, UNDOCKING TO PDI

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

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

PERFORMING A LM ACTIVE RDZ ASAP,

B, PDI TO LANDING

NO CSM FAILURES WILL BE CAUSE FOR ABORT DURING POWERED DESCENT EXCEPT THOSE CONFIRMED SP_
FAILURES REQUIRING RETENTION OF LM PROPULSION CAPABILITY,

C, LUNAR STAY

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

2-23 RESERVED

:2-24 LM-PDI

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

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

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

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

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

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

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

2-26 LM-LUNAR STAY

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

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

OPPORTUNITY.

2-27 EVA

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

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

ARE REQUIRED,

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

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

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

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

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

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

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

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

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

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

J, THE ACTIVATION OF THE ORS IN THE MAKEUP MODE OR OF THE BSLSS (WITH SUFFICIENT CONSUMMABLES)
WILL REQUIRE EXPEDITIOUS COMPLETION OF THE SPECIFIC ACTIVITY BEING PERFORMED FOLLOWED BY
IMMEDIATE RETURN TO THE LM, ACTIVATION OF THE OPS IN HIGH OR LOW PURGE MODE WILL REUUIRE

IMMEDIATE RETURN TO THE LM.

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

L, NO EVA ACTIVITIES WILL BE CONDUCTED IN THE IMMEDIATE LINE OF FIRE AREA OF THE ASE MORTER

BOX AFTER REMOVAL OF THE GRENADE SAFETY RELEASE ASSEMBLY.
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2-28 ASCENT

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

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

2-29 RENDEZVOUS

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

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

B. THE SHORT RNDZ PROFILE WILL BE PERFORMED IF THE MANDATORY CSM AND LM SYSTEM CONSTRAINTS CAN
BE MET AND ALL PLANE ERROR CAN BE CORRECTED WITH ASCENT YAW STEERING. FOR ANY OTHER CASE9
THE LONG RNDZ (CSIt CDH) PROFILE WILL BE EXECUTED.

2-30 RETENTION OF THE LN ASC STAGE

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

ACCOMPLISH A FASTER EARTH RETURN TIME

2-31 TRANSEARTH COAST

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

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

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

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

2-32 ALTERNATE MISSION

A, E,O.

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

MNVR TO LOWER APOGEE IF REQUIRED.

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

B. L,O.

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

TO A FREE RETURN TRAJ,

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

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

i, LUNAR IMPACT

2, OCEAN IMPACT

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

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

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

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

i LAUNCH PHASE t

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

A, SLV

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

VIOLATION OF AUTO/MANUAL EDS LIMITS

S-II ENGINE FAILURES (TIME DEPENDENT)

FAILURE OF SECOND PLANE SEPARATION

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

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

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

B, CSM

1, ENVIRONMENTAL

LOSS OF CABIN AND SUIT PRESSURE

LOSS OF CABIN PRESSURE AND SUIT CIRCULATION

FIRE/SMOKE IN CM

LOSS OF CABIN PRESSURE AND 02 MANIFOLD LEAK

2. ELECTRICAL

THE FOLLOWING POWER SOURCES ARE REQUIRED TO CONTINUE LAUNCH

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

3 ENTRY BATTS

UNCONTROLLABLE SHORTED MAIN BUS

LOSS OF BOTH AC BUSES DURING MODE I OR MODE II

3e PROPULSION

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

C, VIOLATION OF TRAJECTORY LIMIT LINES

D= TEAM DISCRETION WILL BE USED FOR---

i. SUIT/CABIN CONTAMINATION

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

S-IX GIMBAL ACTUATOR INBOARD HARDOVER

S-If ENGINE FAILURES (TIME DEPENDENT)

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

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

SATURN GUIDANCE REFERENCE FAILURE

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

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

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

*SmIVB LOX TANK PRESS IS GREATER THAN 50 PSI

LOSS OF ATTITUDE CONTROL DURING TB5

*SmIVB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS

*START BOTTLE GREATER THAN 1800 PSIA

*PERFORM SPS MANEUVER TO A SAFE DISTANCE

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

A. SmlVB NO-GO FOR TL1

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

3-13 TLI WILL BE INHIBITED FOR m--

INSUFFICIENT PROPELLANT REMAINS FOR ACHIEVING A IoEK NM APOGEE ELLIPSE

SmIVB ENGINE MAIN LOX VALVE FAILS TO CLOSE AT CUTOFF

LOSS OF ATTITUDE CONTROL

CONFIRMED ACTUATOR HARDOVER

LOSS OF ENGINE HYDRAULIC FLUID

MISALIGNMENT RATE BETWEEN THE IU AND IMU IS OUTSIDE LIMITS

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

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

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

B, ROLL BODY RATE GREATER THAN 20 DEG/SEC

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

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

3-15 TLI WILL BE PERFORMED---

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

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

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

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

B, SIVB YAW ATTITUDE GREATER THAN 45 DEG,

RULES 3-E7 THROUGH 3-20
ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 3 MISSION RULE SUMMARY

R ITEM

' TD&E '

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

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

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

I* VIOLATION OF S-IVB BULKHEAD DELTA P LIMITS

2, LOX TANK PRESSURE GREATER THAN 50 PSI

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

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

o GUIDANCE TAKE OVER t

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

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

t INHIBIT, * S/C,

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

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

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

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

B, S/C SEPARATION TO tBSE ACTION I

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

• COMMAND YAW MANEUVER I

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

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

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

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

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

MISSION REV DATE SECTION GROUP PAGE
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SUMMARY 3-5
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MISSION RULES

SECTION 3 MISSION RULE SUMMARY

R ITEM

t TRANSLUNAR COAST I

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

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

A. TLI ClO + 9 HRS

B, TLI C/O + 28 HRS

C. LOI - 22 HRS

D. LOI - 5 MRS

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

LOI ABORT MODES

MODE TIME DELTA VM TYPE ABORT

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

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

ABORT FOLLOWED BY AN APS BURN
2 HRS LATER

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

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

MISSION

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

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

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

NOTE

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

RULES 3m33 THROUGH
3-37 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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SECTION 3 MISSION RULE SUMMARY

R ITEM'

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

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

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

C, CURRENT PERICYNTHION ALTITUDE LESS THAN 3OtOO0 FT,

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

NOTE

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

3-39 DOI RESIDUALS---

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

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

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

3, UNDERBURNS WILL NOT B_ TRIMMED=

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

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

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

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

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

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

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

NOTE-_

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

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

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

R ITEM

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

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

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

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

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

RULE NUMBERS 3-42 THROUGH 3-48 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE
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R ITEM

t POWERED DESCENT PHASE I

2-#9 PDI IGNITION

THE FOLLOWING ACTION WILL BE TAKEN---

_o AUTO ULLAGE GOOD

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

2, NO AUTO ULLAGE

-FLIGHT CREW BACK UP THE ULLAGE MANEUVER

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

3-50 PDI TO LO GATE

POWERED DESCENT WILL BE ABORTED FOR THE FOLLOWING---

A, LR DATA IS REQUIRED FOR LANDING - NO LR DATA BY 10 K FT - ABORTe

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

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

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

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

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

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

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

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

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

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

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

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

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

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

De PGNS ALTITUDE LESS THAN 18P000 FEET AND PNG$ NAVIGATION ERROR_t CONFIRMED BY DOPPLER BUT
NOT BY AGS_ CAUSE THE MSFN-PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED MINUS 20 FPS PRIOR TO
LANDING RADAR ALTITUDE INCORPORATION AND CONVERGENCE,

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

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

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

MISSION REV DATE SECTION GROUP PAGE
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SECTION 3 MISSION RULE SUMMARY

R ITEM

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

Go NO LANDING SITE VISIBILITY BY P64 PLUS 60 SEC,

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

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

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

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

L, VOLATION OF THE TIME BIASED DPS ABORT BOUNDARY

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

-j3-S1 _IGH GATE TO TD

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

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

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

R ITEM

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

0 EVA PHASE o

3-5_ GENERAL

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

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

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

PROCEDURES,

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

THE CABLE CONNECTION,

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

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

A* ANY POINT PRIOR TO DEFUELING THE FUEL CASK*

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

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

C, DEPLOYMENT MAY BE INTERRUPTED ANY POINT THEREAFTER,

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

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

R ITEM

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

3-58 LUNAR SURFACE OPERATIONS

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

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

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

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

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

A, SELECTION OF SAMPLES TO BE COLLECTED,

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

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

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

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

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

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

MISSION REV DATE SECTION GROUP PAGE
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