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' INTRODUCTION & PURPOSE !

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

MISSION RULES CAN BE CATEGORIZED AS GENERAL AND SPECIFICs GENERAL MISSIUN RULES CONTAIN THE
BASIC PHILOSCPHIES USED IN THE DEVELOPMENT OF THE FLIGHT MISSION RULESe SPECIFIC MISSION RULES
PROVIDE THE BASIC CRITERIA FROM WHICH REAL=TIME DECISIONS ARE MADE AND WILL BE FORMATTED AS
FOLLOWS ===

Ae THE CONDITION/MALFUNCTION COLUMN DEFINES THE FAILURES
Be THE PHASE COLUMN IDENTIFIES THE TIME INTERVAL IN WHICH THE CONDITION/MALFUNTION OCCURSSe

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

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

MISSION REV §DATE ISECTION GROUP PAGE
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1=6

' OMSF GENERAL RULES !

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

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

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

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

DURING THE COUNTDOWNs THE LAUNCH VEHICLE AND SPACECRAFT PROUGRAM MANAGERS AND RESPECTIVE CENTER
OPERATIONS MANAGERS WILL PROVIDE TECHNICAL ADVICE AND SUPPURT DIRECTLY TO THE LAUNCH OPERATIONS
MANAGER AND LAUNCH DIRECTORs THE LATTER TWO WILL KEEP THE MISSION DIRECTOR FULLY INFORMED OF
PROBLEMS AND PROPOSED SOLUTIONSe DURING THE FLIGHT PHASE OF COPERATIONSs SIMILAR SUPPORT AS
REWUIRED WILL BE PROVIDED TO THE FLIGHT DIRECTOR AND THE MSC DIRECTOR OF FLIGHT OPLRATIONSe THE
MISSION DIRECTOR WILL BE KEPT FULLY INFORMED BY THESE INDIVIDUALS OF PROBLEMS AND PROPOSED
SOLUTIONS DURING THE APPLICABLE PHASES OF THE MISSIONe

WHEN TIME PERMITSs THE FAILURE OF A MANDATORY OR HIGHLY DESIRABLE ITEM WILL BE REPORTED TO THE
MISSION DIRECTOR BY THE LAUNCH DIRECTOR OR THE FLIGHT DIRECTORe THE INITIAL REPORT WILL INCLUDE
THE POSITION OR FACILITY THAT DETECTED THE MALFUNTIONe SUBSEQUENTLYs THE MISSION DIRECTOR WILL
BE INFORMED OF ESTIMATED TIME TO REPAIR AND RECOMMENDED PROCEEDs MOLDs RECYCLEs OR SCRUB ACTION
AS 17 DEVELOPSe

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 14|FNL | 11/1/70 |GENERAL OMSF GENERAL
GUIDELINES RULES =2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION I = GENERAL GUIDELINES

ITEM

1=9

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

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

CONSIDERATION WILL BE GIVEN TQ THE REPAIR OF ANY HIGHLY DESIRABLE ITEMs BUT IN NO CASE wlLL THE
LAUNCH BE SCRUBBED FOR ANY SINGLE HIGHLY DESIRABLE ITEMe IF TWO OR MORE HIGHLY DESIRABLE ITEMS
FAIL AND/OR OTHER AGRAVATING CIRCUMSTANCES OCCURs THE MISSION DIRECTOR MAY SCRUB THE MISSION
AFTER COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERSe

WHENEVER POSSIBLEs THE LAUNCH SITE AND MCC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRING
PRIOR TO LIFTOFFe IF THE MCC LOSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUTs THE MCC
WILL CONTINUE ON THE LAUNCH SITE READOUTe THIS 1S TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS
(LISTED IN THE FLIGHT MISSION RULES) UPON WHICH MISSION RULES ACTION IS TAKENe IN THIS CASEs A
HOLD MAY BE CALLED TO EVALUATE THE PROBLEMs .

THE COUNTDOWN WILL CONTINUE WHERE POSSIBLE CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLEMe

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

THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM
15 ARMED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAN THE TOP OF THE UMBILICAL
TOWERs THE CRITERIA FOR SENDING AN ABORT REWUEST WILL BE ESTABLISHED IN THE LAUNCH MISSION
RULESS

MISSION REV | DATE SECTION GROUP PAGE
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=15

I-18

=20

1-21

=22

1=23

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

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

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

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

'

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

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

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

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

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

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

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

MISSION REV § DATE SECTION GROUP PAGE
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=24

1=25

1-26

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

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

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

RULE NUMBERS %27 THROUGH
=35 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE
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1-36

1-37

1~38

1=39

1=40

I-41

1=42

I-43

I=44

I=-45

1~-46

' DEFINITIONS !

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

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

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

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

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

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

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

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

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

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

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

MISSION REV | DATE SECTION GRouUP PAGE
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=47

=48

=49

i=52

=55

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

v

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

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

MISSION [REV | DATE SECTION GROUP PAGE
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1-10

1=12

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

Ae REQUIRED TO INSURE FLIGHT CREW SAFETYs

Be REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORTS.

Ce REQUIRED TO IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATION.
De REQUIRED TO MAKE DECISION TO CONTINUE TO THE NEXT MISSION PHASE.

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

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

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

THE LAUNCH OPERATIONS MANAGER WILL INFORM THE FLIGHT DIRECTOR WHEN THE SPACE VEHICLE HAS CLEARED
THE UMBILICAL TOWER BY STATING ''CLEAR TOWER'' OVER CHANNEL 111.

THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETYs

IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE MSFN AND THE S/C» THE COMMAND PILOT WILL
ASSUME RESPONSIBILITY OF MISSION DIRECTION WITHIN THE FRAME WORK OF THE MISSION RULESe

RULE NUMBERS 1=16 THROUGH
1=23 ARE RESERVEDe

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

1=26

1=28

1=30

1-31

1=32

e s e o e

! DEFINITIONS !

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

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

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

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

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

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

CRITICAL MANEUVERS===

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

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

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

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

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

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

ITEM

1=~35

1-36

1-37

CONTINGENCY ORBIT INSERTION (COl)=== AN SPS PROPULSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT (HP GREATER THAN OR EQUAL TO 75 NM) IN THE EVENT OF AN SLV FAILURE OCCURRING
IMMEDIATELY PRIOR TO INSERTIONs OR IN THE EVENT OF DEGRADED SLV PERFURMANCE.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ITEM

1=-39

1=40

1=41

1=42

1-43

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

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

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

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

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

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

ba EMS RANGING~==CONSTANT BANK ANGLE IS HELD TO 1Gs» THEN THE RANGE TO GO
DISPLAY AND THE RANGE POTENTIAL LINES ARE COMPARED TO MODULATE THE BANK
ANGLEs AT RETRB THE PRESENT BANK ANGLE IS REVERSED.

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

ke EMS REENTRY===CREW CONTROLS THE BANK ANGLE TO MAINTAIN A CONSTANT & WUNTIL VELOCITY LESS
THAN 259500 FPSe THE EMS IS THEN USED TO CONTROL RANGE BY NULLING THE DIFFERENCE BETWEEN
THE RANGE TO GO COUNTER AND THE RANGE POTENTIAL GUIDELINESe ALL MANEUVERS ARE OVERRIDDEN
AS NECESSARY TO PREVENT AN ONSET OR OFFSET VIOLATIONe

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

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

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

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

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

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

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 1 GENERAL RULES AND SOP'S

ITEM

1-44

1=45

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

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

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

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

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

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

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

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

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

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

BURN

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

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

ITEM

1-48

1=49

t CRITERIA FOR TARGET POINT SELECTION ¢

THE CRITERIA LISTED BELOW WILL BE USED WHEN CHOOSING BETWEEN TWO OR MORE TARGET POINTSe THE
CRITICALITY OF THE MISSION SITUATION WILL AFFECT THE APPLICATION OF THESE CRITERIAS

PRIORITY

ACCEPTABLE LAND MASS CLEARANCE 1
ACCEPTABLE WEATHER CONDITIONS FOR RECOVERY OPERATIONS 2
AND CM STRUCTURAL INTEGRITY

CAPABILITY OF RECOVERY FORCES 3
COMMUNICATION WITH THE SPACECRAF1 FROM A GROUND STATION AT LEAST
40 MINUTES PRIOR TO DEORBIT BURN* 4
SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIONS 5
A GROUND STATION FOR POST=DEORBIT BURN* TRACKING 6
VOICE CONTACT PRIOR TO AND DURING DEORBIT BURN#* 7
POST=BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY (ASSUMES 8

PRE=BLACKOUT ACQUISITIONS)

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

#OR FINAL MCC MANEUVER

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

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

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

RULE NUMBERS 1=50 THROUGH
1=55 ARE RESERVEDs

-

MISSION REV ]JDATE ISECTION GROUP PAGE
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MISSION RULES

SECTJON 1 GENERAL RULES AND SOP'S

ITEM

1-58

1=59

' PRELAUNCH RULES !

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

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

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

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

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

SECTION 1 GENERAL RULES AND SOP!'S

ITEM

1-66

1=67

1-68

1=69

1=70

1-71

1=72

1=-73

! LAUNCH ABORTS !

ABORT REWUEST COMMANDS ARE COMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT
REQUEST LIGHT ON THE COMMAND PILOT'S PANELe THE '*ABORT LIGHMT'' AND A VOICE REPORT ''ABORT'!
OVER A/G ARE CONSIDERED TWO CUES FOR THE CREW TO TAKE THE NECESSARY ACTION TO ABORT THE MISSIONe
THE GROUND WILL USE TWO INDEPENDENT CUES PRIOR TO TRANSMITTING *'ABOURT REQUESTe'! ADDITIONAL
CUES FOR THE CREW WILL COME FROM ONBOARD INDICATIONSe

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

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

THE FLIGHT DIRECTOR WILL INITIATE THE ABORT REQUEST FOR SPACECRAFT SYSTEM MALFUNCTIONSe

THE FLIGHT DYNAMICS OFFICER WILL INITIATE THE ABORT REQUEST COMMAND DURING THE FLIGHT PHASE IF
THE SPACE VEHICLE EXCEEDS THE FLIGHT DYNAMICS ENVELOPE.

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

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

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

De CATASTROPHIC FIRES PRIOR TO LIFTOFF,

THE RSO CAN SHUTDOWN THE SLV BY TRANSMITTING THE MFCO COMMAND WHICH ALSO LIGHTS THE ABORT
REQUEST LIGHT IN THE SPACECRAFTe THE MFCO WILL INITIATE AN AUTO=ABORT IF TRANSMITTED PRIOR TO
EDS DISABLEe THE MFCO COMMAND INITIATES A 4.1 SEC TIMER ON THE GROUND (CAPE RSO CONSOLE ONLY»
BRSO INSERTS MANUAL TIME DELAYs) WHICH IN TURN ENABLES DESTRUCT CAPABILITY IF TRANSMITTEDe THE
RSO DESTRUCT COMMAND CAN THEN DESTROY THE SLVe THE RSO WILL ALWAYS SAFE THE S=IvB AFTER
TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF IF THE DESTRUCT COMMAND 1S NOT TO BE TRANSMITTEDe

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

R ITEM

e m————

1=74

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

EMERGENCY ENGINE SHUTDOWN METHODS.

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

BE SHUTDOWN

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

] t ' L]

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

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

ITEM

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

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

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

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

1-78 MODE I1 BOUNDARY OF APPLICATION PROCEDURES

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

Bs ENTRY IS FULL LIFT

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

-

ITEM

1=79

MODE I11 BOUNDARY OF APPLICATION PROCEDURES

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

Be MANEUVER IS SCS AUTO.

Ce ENTRY IS ROLL LEFT 55 DLGREESe

NOTE

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

MODE IV BOUNDARY OF APPLICATION PROCEDURES

o o .t 2

CONTINGENCY ORBIT INSERTION

CAPABILITY TO INSERTION (BASED

ON CO! LINE ON GAMMA VS V PLOT

FOR NEAR NOMINAL ALTITUDE! As MCC PROVIDESm==

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

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

3¢ BURN- DURATION

4e PITCH AT GETI

Be MANEUVER IS SCS AUTO

MODE BOUNDARY OF APPLICATION PROCEDURES

- v o o o

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

le GETI FOR BURN AT APOGEE

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

3¢ BURN DURATION

4 PITCH ATTITUDE

Be MANEUVER IS S$CS AUTO

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

I1TEM

1-89

1=90

1=91

' CREW ABORT LIMITS !

MAX @ REGION PROCEDURES

Ae

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

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

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

PITCHs OR YAW

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

PRIOR TO 50 SEC)

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

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

Ce

CM TO 1U BREAKUP

S=1VB TANK PRESSURE LIMITS

Ae

Be

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

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

ENGINE FAILURES ) 3 PROCEDURES

LOSS OF 3 OR MORE S=~II ENGINES

PRIOR TO S=IVvB TO COI CAPABILITY

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES .

ITEM

' GENERAL ¢

2 10 0 o

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

Be THE FLIGHT DIRECTOR WILL EVALUATE WIND SIMULATIONS ALONG THE MODE 1 (TOWER) ABORT "TRACK
PRIOR TO THE START OF CRITICAL COUNTDOWN ACTIVITIES AND WILL ADVISE THE LAUNCH DIRECTOR OF
ANY PREDICTED PERIODS OF LAND LANDINGe IF THE FLIGHT DIRECTOR IS UNABLE TO PROVIDE THIS
EVALUATIONs A LAND LANDING WILL BE ASSUMED AND THE SPACECRAFT WIND CONSTRAINTS FUR LAND
IP's WILL BE APPLIEDe THESE CONSTRAINTS (REF LMRD) REQUIRE THAT THE SPACECRAFT NOT BE
LAUNCHED OR REMAIN IN A TOWER ABORT MODE [F A TOWER ABORT wOULD RESULT IN A LAND LANDING
WITH A HORIZONTAL VELOCITY COMPONENT OF GREATER THAN 54 FEET PER SECOND AT IMPACTe IN ALL
CASESs THE LAUNCH DIRECTOR wiLL BE PRIME FOR CALLING HOLDS FOR LAND LANDING LAUNCH WIND
VIOLATIONS

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

LAUNCH

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

MISSION IREV DATE ISECTlON GROUP PAGE
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ITEM

-

EARTH ORBIT

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

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

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

le

2

3.

b

Se

TWO METHODS OF DEORBIT ARE REWIRED

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

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

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

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

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

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

UTILIZATION OF BACKUP DEORBIT METHODS Will BE BASED ON THE FOLLOWING
PRIORITIES ===

(A} SM=RCS
(B) LM.PROP PLUS SM~RCS
(C)  SM=CM/RCS HYBRID

(D} LM PROP PLUS $SM=CM/RCS HYBRID

RULE NUMBERS 2=4 THROUGH
2«10 ARE RESERVED
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SECTION 2 FLIGHT OPERATIONS RULES

ITEM

TRANSLUNAR INJECTION

Ae

Be

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

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

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

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

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

TRANSPOSITIONs DOCKING AND EJECTION (TD&E)

Ae

Be

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

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

MISSION REV | DATE SECTION GROUP PAGE
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-

ITEM

-

TRANSLUNAR COAST

Ase

Be

Ce

De

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

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

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

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

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

LUNAR ORBIT INSERTION

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

As

Be

Ce

De

Ee

FULL CRITICAL SYSTEMS REDUNDANCYs

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

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

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

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

LUNAR ORBIT

As

Be

Ce

De

Ee

Fa

LOI DISPERSIONS

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

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

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

SUFFICIENT CONSUMABLES MUST REMAIN TO COMPLETE THE NEXT MISSION PHASE WITH CAPABILITY TO
SUSTAIN A TANK LOSS AT ANY POINT DURING THE PHASE AND RETURN TO EARTH wlTH AN AVERAGE POWER
LEVEL OF 40 AMPS.

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

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

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

INTRAVEHICULAR TRANSFER

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

MISSION REV  |DATE BECTION GROUP PAGE
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ITEM

[ CT

2=17

2=22

2=23

2=24

DOCKED LM OPERATION
FOR AN IMPENDING HAZARDOUS SITUATION RESULTING FROM A DESCENT STAGE PROBLEMs THE STAGE WILL BE

JETTISONED AND ASCENT STAGE OPERATIONS WILL CONTINUE AFTER THE VEHICLE HAS MOVED TO A SAFE
DISTANCE.

RULE NUMBERS 2~18 THROUGH
2-20 ARE RESERVED

CSM/LM UNDOCKING AND SEPARATION

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

Be EVT CAPABILITY IS REQUIRED FOR MANNED UNDOCKINGe

Ce CREWMEN WILL BE SUITED DURING UNDOCKING AND DOCKINGe

De VHF COMMUNICATIONS 1S MANDATORY FOR SEPARATIONe

CSM LUNAR ORBIT UNDOCKED
Ae UNDOCKING TO PDI

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

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

Be PDI TO LANDING

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

Ce LUNAR STAY

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

RESERVED

LM=PD1

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

MISSION REV |DATE SECTION GROUP PAGE
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ITEM

2=25

2=26

2=27

LM=POWERED DESCENT

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

Ae

Be

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

DURING THE REMAINDER OF POWERED DESCENTs IT IS PREFERABLE TO LAND AND LAUNCH FROM THE LUNAR
SURFACE THAN TO ABORTe ONLY THOSE SYSTEMS FAILURES OR TRENDS THAT INDICATE IMPENDING LOSS
OF THE CAPABILITY TO LAND» ASCEND AND ACHIEVE A SAFE ORBIT FRONM THE LUNAK SURFACEs OK
IMPENDING LOSS OF LIFE SUPPORT CAPABILITY WILL BE CAUSE FOR ABORT DURING THIS PERIOD.

LM=LUNAR STAY

Ao

Be

EVA
Ae
Be
Ce
De
Ee
F.

Ge

He

Ie

Jo

Ke

Le

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

LOSS OF REDUNDANT CAPABILITY IN CRITICAL LM SYSTEMS IS CAUSE FOR ABORT AT THE NEXT BEST
OPPORTUNITY.

FOR THE NOMINAL (TWO=MAN) EVAs TOTAL EMU LIFE SUPPURT SYSTEMS CAPABILITYs EVA TO EVA DUPLEX
VOICEs EVA TO MSFN VOICE FROM ONE CREWMANs AND CRITICAL INSTRUMENTATION FOR BOTH ASTRONAUTS
ARE REQUIREDe

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

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

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

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

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

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

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

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

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

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

MISSION REV | DATE ]SECTION GROWP PAGE
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ITEM

2=31

2=32

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

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

RENDEZVOUS

A SELECTION OF THE ACTIVE VEHMICLE FOR RENDEZVOUS AND DOCKING WILL BE DETERMINED BY THE FLIGHT
DIRECTOR AND THE FLIGHT CREW BASED UPON CONSUMABLES AND SYSTEMS PERFORMANCEe THE TOTAL LM
CAPABILITY wWILL BE DEDICATED TO ACCOMPLISHING THE RENDEZVOUS.

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

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

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

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

TRANSEARTH COAST

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

Be MCC'S MAY BE USED FOR LANDING AREA CONTROL PRIOR TO ENTRY INTERFACE MINUS 24 HOURS FOR
RECOVERY ACCESS VIOLATIONSs UNACCEPTABLE WEATHERs» OR ~ LAND MASSES IN ANY PART OF THE
OPERATIONAL FOOTPRINT.

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

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

ALTERNATE MISSION
Ae EeOe

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

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

Be LeQOs

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

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

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

3e LUNAR ORBIT
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SECTION 3 MISSION RULE SUMMARY

R ITEM

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

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

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

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

' LAUNCH PHASE !

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

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

THE FOLLOWING PQWER SOURCES ARE REWUIRED T?}CQNTINUE LAUNCH

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

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

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

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

2¢  MEDICAL PROBLEMS

MISSION REV | DATE SECTION GROUP PAGE
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ITEM

3=2

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

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

SWITCHOVER TO CSM GUIDANCE wWlLL BE PERFORMED FQR==

SATURN GUIDANCE REFERENCE FAILURE

RULE NUMBERS 3=4 THROUGH
3«10 ARE RESERVEDs

wisston |rev Joate  |secrion GROUP PAGE
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1TEM

3=11

3=12

3=13

t EARTH ORBIT !

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

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

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

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

LOSS OF ATTITUDE CONTROL DURING T85

#S=1v8 COMMON BULKHMEAD DELTA PRESSURE EXCEEDS LIMITS

#START BOTTLE GREATER THAN 1800 PSIA

#PERFORM SPS MANEUVER TO A SAFE DISTANCE

CSM SEPARATION FROM THE S=IVB (WITH LM EXTRACTION) WILL BE PERFORMED FOR===

Ae S=1VB NO=GO FOR TLI

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

TLI WILL BE INHIBITED FOR===

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

LOSS OF ATTITUDE CONTROL

CONFIRMED ACTUATOR HARoovsé

LOSS OF ENGINE HYDRAULIC FLUID

MISALIGNMENT RATE BETWEEN THE IU AND IMU IS OUTSIDE LIMITS

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

UNACCEPTABLE DIFFERENCE BETWEEN MSFN AND IU ORBITAL DECISION PARAMETERS

BE

TO

AT
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1TEM

3=15

3~16

TLI WILL BE TERMINATED FOR ===

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

Be ROLL BODY RATE GREATER THAN 20 DEG/SEC

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

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

TLl WILL BE PERFORMED===

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

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

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

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

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

3=21

' TDEE !

TDEE WILL NOT BE PERFORMED FOR~=-

Ae

Be

PILOTS EVALUATION OF RATES AND ATTITUDESS

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

le VIOLATION OF S=~IVB BULKHEAD DELTA P LIMITS

2e

LOX TANK PRESSURE GREATER THAN 50 PSI

AND SLA CONFIGURATION NOT ACCEPTABLE.

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

Ae

Be

Co

TLI CUTOFF TO
$/C SEPARATION

FROM BOOSTER 'l
'

‘2.

14,
'

§/C SEPARATION TO
INITIATE (TB8
INITIATE)»

'le

AFTER EVASIVE BURN
INITIATE (TB8

INITIATE) 1.

RULE NUMBERS 3=23 THROUGH
329 ARE RESERVEDe

'BSE ACTION
L)

.00 NOT COMMAND YAW

*BSE ACTION

RECOMMEND SPACECRAFT
GUIDANCE TAKE OVER !

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

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

COMMAND NON-PROPULSIVE'
S~IvB SAFEINGa

*BSE ACTION !
'le

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

DO NOT COMMAND EVASIVE'2e

BURN (TB8 INITIATE)es !

COMMAND NON-PROPULSIVE‘
S=1VB SAFEINGs

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

"1e

t2e

'CREW ACTION
t

' TAKEOVER CONTROL OF SATURNs

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

EVASIVE MANEUVER WILL BE ACCOMPLISHED BY
$/Ce

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

CREW DISCRETION FOR DOCKING AND LM
EJECTION

EVASIVE MANEUVER WILL BE ACCOMPLISHED BY
K]

'CREW ACTION

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

ITEM

3=32

' TRANSLUNAR COAST

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

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

Be TLI C/0 + 28 HRS

Cos LCOl = 22 HRS

De LOI - 5 HRS

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

LOI ABORT MODES

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

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

RULES 3~33 THROUGH
3«37 ARE RESERVEDs

MISSION REV | DATE SECTION GROUP ' PAGE
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R L

ITEM

3-38

3=40

! LUNAR ORBIT !

o 5 0 o e o o e 0 e

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

SITUATIONS ===

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

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

Ce CURRENT PERICYNTHION ALTITUDE LESS THAN 309000 FTe

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

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

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

DOl RESIDUALS==-

Ae

Be

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

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

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

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

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

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

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

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

MISSTON REV | DATE SECTION GROUP PAGE
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1 ITEM
3=41
A.

Be

Ce

De

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

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

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

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

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

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

MISSION REV | DATE SECTION GROUP PAGE
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1TEM

o

3=49

3=50

PD1

! POWERED DESCENT PHASE !

IGNITION

THE FOLLOWING ACTION WILL BE TAKEN=w==~

le

24

AUTO ULLAGE GOOD

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

=FLIGHT CREW BACK UP THE ULLAGE MANEUVER

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

POl TO LO GATE

POWERED DESCENT WILL BE ABORTED FOR THE FOLLOWING===

Ae

Bs

Coe

Ee

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

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

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

3e LR DATA ACCEPTED AND CONVERGED WITH SUBSEWQUENT DROPOUT = CONTINUE TO P=64,
(A) LANDING RADAR REGAINED IN P=64.
(1) DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSIONe

{2) DELTA W GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANUAL LANDING IN
AGS.

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

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

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

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

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

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

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

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

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

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

SWITCHOVER TO AGS WILL BE PERFORMED

MISSION REV JDATE kECTION GROVP ) PAGE
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ITEM

1351

(CONTINUING)»

HIGH GATE TO TD

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

Ga NO LANDING SITE VISIBILITY BY P64 PLUS 60 SECe

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

Ke THE FOLLOWING PNGS ALARMS===20105500214»

Le VOLATION OF THE TIME BIASED DPS ABORT BOUNDARY

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

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

(ABORT AT GTC DIVERGENCE)

Je FAILURE TO ENTER P64 WHEN TGO EQUALS 60 SECONDSe

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

20430920607921103901107

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

21204921302921501900402

THAT

THE

HIGH GATE

MISSION

[rev

DATE

SECTION

GROUP

PAGE

APOLLO 14
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11/1/70
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-
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ITEM

-

3~54

3=55

3«56

' EVA PHASE !

GENERAL

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

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

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

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

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

Ase ANY POINT PRIOR TO DEFUELING THE FUEL CASKe

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

Ce DEPLOYMENT MAY BE INTERRUPTED ANY POINT THEREAFTER.

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

MISSION REV| DATE SECTION GROUP PAGE
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ITEM

3=57

3=58

3=59

3=60

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

LUNAR SURFACE OPERATIONS

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

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

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

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

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

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

Ge SELECTION OF APPROPRIATE PLACES FOR LUNAR SURFACE CLOSEUP CAMERA PHOTOGRAPHY.
MISSION REV | DATE SECTION GROUP PAGE
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