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NASA - Manned Spacecraft Center 
MISSION RULES 

OMSF GENERAL RULES 

MISSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWN, FLIGHT AND RECOVERY OPERATIONS, AND DURING 
PRELAUNCH TESTS WHEN APPLICABLE. THEY ARE BASED ON MISSION·OBJECTIVES AS STATED IN THE APOLLO FLIGHT 
MISSION ASSIGNMENTS DOCUMENT M-D MA 500-11. PROPOSED CHANGES TO THE MISSION OBJECTIVES STATED IN THE 
MISSION ASSIGNMENTS DOCUMENT SHALL REQUIRE AA/MSF APPROVAL. 

·nHE DIRECTOR OF FLIGHT OPERATIONS AND THE DIRECTOR OF LAUNCH OPERATIONS OR THEIR DESIGNATED REPRESENTA­
TIVE WILL INSURE COORDINATION OF THEIR RESPECTIVE MISSION RULE CHANGES WITH THE MISSION DIRECTOR AND 
OTHER APPROPRIATE ORGANIZATIONS. 

FOLLOWING THE CDDT OR FRT, ~iICHEVER OCCURS FIRST, MISSION DIRECTOR APPROVAL AND CONCURRENCE WILL BE 
REQUIRED ON ALL RULES CHANGES AFFECTING SAFETY, ACCOMPLISHMENT OF TEST OBJECTIVES, DEVIATIONS FROM THE 
NOMINAL MISSION AND PRELAUNCH CONSTRAINTS. CONCURRENCE MAY BE OBTAINED VERBALLY IF TIME CONSIDERATIONS 
SO DICTATE. 

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

WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY, THE COM'<1AND PILOT, THE LAUNCH DIRECTOR, FLIGHT 
DIRECTOR, DOD MANAGER FOR MSF SUPPORT OPERATIONS, AND THE MISSION DIRECTOR MAY TAKE OR RECOMMEND ANY 
A.CTION REQUIRED FOR OPTIMUM CONDUCT OF THE MISSION. 

THE COMMAND PILOT, SPACECRAFT TEST CONDUCTOR, LAUNCH VEHICLE TEST CONDUCTOR, SPACE VEHICLE TEST SUPER­
VISOR, LAUNCH OPERATIONS MANAGER, LAUNCH DIRECTOR, FLIGHT DIRECTOR, DOD MANAGER FOR MAWNED SPACE FLIGHT 
SUPPORT OPERATIONS, OR THE MISSION DIRECTOR MAY REQUEST A HOLD FOR CONDITIONS WITHIN THEIR RESPECTIVE 
AREAS OF RESPONSIBILITY. 

DURING THE COUNTDOWN THE LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND RESPECTIVE CENTER OPERATIONS 
MANAGERS SHALL PROVIDE TECHlJICAL ADVICE AND SUPPORT DIRECTLY TO THE LAUNCH OPERATIONS MlINAGER 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 1}\E MSt DIRECTOR OF FLIGHT OPERATIONS. THE MISSION DIRECTOR WILL BE KEPT FULLY 
INFORMED BY THESE INDIVID~LS OF PROBLEMS AND PROPOSED SOLUTIONS DURING THE APPLICABLE PHASES OF THE 
MISSION. 

w-IEN TIME PERMITS, THE FAILt.RE 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 MlILFUNCTION. SUBSEQUENTLY, THE MISSION DIRECTOR WILL BE INFORMED OF 
ESTIMATED TIME TO REPAIR AND RECOMMENDED PROCEED, HOLD, RECYCLE, OR SCRUB ACTION AS IT DEVELOPS. 

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

AS THE DESIGNATED REPRESENTA~IVE OF THE PROGRAM DIRECTOR, ONLY THE MISSION DIRECTOR MlIY SCRUB THE 
MISSION. FURTHER, THE MISSION DIRECTOR RETAINS THE PRIMlIRY AUTHORITY TO DOWNGRADE A MANDATORY ITEM. 
THIS AUTHORITY SHALL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTER APPROPRIATE RECOMMENDATIONS 
FROM THE PROGRAM MlINAGERS, lAUNCH DIRECTOR, AND FLIGHT DIRECTOR. 
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1-11 CONSIDERATION WILL BE GIVEN TO THE REPAIR OF ANY HIGHLY DESIRABLE ITEM, 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 AGGRAVATING CIRCUMSTANCES OCCUR, THE MISSION DIRECTOR MAY SCRUB THE MISSION AFTER COORDINATION 
WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS. ' 

1-12 THE COUNTDOWN WILL NOT BE HELD NOR THE LAUNCH SCRUBBED FOR FAILURE OF DESIRABLE ITEMS. 

1-13 WHENEVER POSSIBLE, THE 'LAUNCH SITE AND MeC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRING PRIOR 
TO LIFTOFF. IF THE MCC LOSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUT, THE MCC WILL 
CONTINUE ON THE LAUNCH SITE READOUT. THIS IS TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS (LISTED IN THE 
FLIGHT MISSION RULES) UPON WHICH MISSION RULES ACTION IS TAKEN. IN THIS CASE, A HOLD MAY BE CALLED TO 
EVALUATE THE PROBLEM. 

1-14 THE COUNTDOWN WILL CONTINUE WHERE POSSIBLE CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLEM. 

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

1-16 PRIOR TO LIFTOFF, THE DIRECTOR OF LAUNCH OPERATIONS WILL BE RESPONSIBLE FOR ALL ACTIONS IN THE EVENT 
OF LAUNCH SITE EMERGENCIES EXCEPT FOR RECOVERY OPERATIONS OF SPACECRAFT AND CREW RESULTING FROM A PAD 
ABORT. 

1-17 THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM IS 
ARMED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL TOWER. 
THE CRITERIA FOR SENDING AN ABORT REQUEST WILL BE ESTABLISHED IN THE LAUNCH RULES. 

1-18 FROM LIFTOFF TO TOWER CLEAR, THE LAUNCH DIRECTOR AND FLIGHT DIRECTOR WILL tiAVE CONCURRENT RESPON­
SIBILITY FOR SENDING AN ABORT REQUEST. THE CRITERIA FOR SENDING AN ABORT REQUEST DURING THIS PERIOD 
WILL BE ESTABLISHED IN THE LAUNCH AND FLIGHT RULES RESPECTIVELY. 

1-19 THE' LAUNCH OPERATIONS MANAGER WILL INFORM MCC WHEN THE SPACE VEHICLE CLEARS THE UMBILICAL TOWER BY 
SAYING "CLEAR TOWER" OVER ONE OF THE LOOPS FROM KSC TO MCC. 

1-20 IN THE EVENT OF NON-CATASTROPHIC SPACE VEHICLE COLLISION WITH THE UMBILICAL TOWER OR OTHER CONTINGENCIES 
WHICH DO NOT REQUIRE IMMEDIATE ACTION, THE LAUNCH OPERATIONS MANAGER WILL CONTINUE TO EVALUATE THE 
EXTENT OF THE DAMAGE AND PROVIDE INFORMC\TION TO THE FLIGHT DIRECTOR FOR ANY ACTION NECESSARY AFTER 
UMBILICAL TOWER CLEARANCE. ' 

1-21 COMPLETE GROUND CONTROL OF THE SPACE VEHICLE PASSES TO THE FLIGHT DIRECTOR WHEN THE SPACE VEHICLE 
REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL TOWER. 

1-22 IN THE MeC, THE FLIGHT DIRECTOR, FLIGHT DYNAMICS OFFICER, AND BOOSTER SYSTEMS ENGINEER WILL HAVE THE 
CAPABILITY TO SEND AN ABORT REQUEST SIGNAL. THE CRITERIA FOR SENDING AN ABORT REQUEST WILL BE 
ESTABLISHED IN THE FLIGHT RULES. 
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1-23 THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETY. 

1-24 FLIGHT CREW SAFElY SHALL TAKE PRECEDENCE OVER THE ACCOMPLISHMENT OF MISSION OBJECTIVES. 

1-25 IN THE EVENT OF COMMUNICATIONS LOSS BETWEEN THE MANNED SPACE FLIGHT NETWORK AND THE ,SPACECRAFT, THE 
COM'>1AND PILOT WILL ASSUME RESPONSIBIt.ITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE FLIGHT RULES. 

1-26 THE FLIGHT DIRECTOR, THROUGH THE RECOVERY COORDINATOR, WILL PROVIDE THE DOD MANAGER FOR MANNED SPACE 
FLIGHT SUPPORT OPERATIONS THE PREDICTED LOCATION AND TIME OF SPLASHDOWN. 

1-27 THE DOD MANAGER FOR MANNED SPACE FLIGHT SUPPORT OPERATIONS IS RESPONSIBLE FOR RECOVERY AND COMMAND 
AND CONTROL OF DOD RECOVERY FOR.CES. RECO'IMENDATIONS, GUIDELINES, AND REQUIREMENTS AS SET FORTH BY 
NASA WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF ~;E FLIGHT CREW AND SPACECRAFT. 

RULES 1-28 THROUGH 1-35 ARE RESERVED. 
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1-36 REDLINE: A REDLINE VALUE IS A MAXIMUM AND/OR MINIMUM LIMIT OF A CRITICAL PARAMETER NECESSARY TO 
IDENfIFy VEHICLE, SYSTEM, AND COMPONENT PERFORMANCE AND OPERATION. REDLINE VALUES WILL BE ESTABLISHED 
SUCH THAT FLRTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT COULD LEAD TO A FAILLRE TO ACCOMPLISH THE 
PRIMARY MISSION. 

1-37 REDLINE FUNCTION: A REDLINE FUNCTION IS'A PARAMETER THAT HAS BEEN IDENTIFIED TO MONITOR THE FUCTIONING 
OF A UNIT TO INSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT IS ACCEPTABLE TO MEET THE PRIMARY MISSION. 
REDLINE FUNCTIONS ARE MANDATORY. 

1-38 PRIMARY OBJECTIVE: A STATEMEI-H OF THE PRII'iARY PURPOSE OF FLIGHT. WHEN USED IN CENTER CONTROL DOCUMEN­
TATION, THE PRWiARY OaJECTIVE I1A.Y BE AMPLIFIED BUT NOT HODIFIED. DETAILED TEST OBJECTIVES WILL BE 
GENERATED AND .AMPLIFIED TO FULFILL EACH PRIWI.RY Oi3JECTIVE. 

1-39 PRINCIPAL DETAILED TEST OBJECTIVE: A DETAILED TEST OBJECTIVE WHICH MUST BE ACCOMPLISHED PRIOR TO THE 
LUNAR LANDING MISSION. ANY PRINCIPAL DETAILED TEST OBJECTIVE NOT SATISFACTORILY COMPLETED ON THE 
ASSIGNED fvlISSION CAN BE ATTEI~PTED ON A SUBSEQUENT MISSION WITHOUT MAJOR IMPACT. 

1-40 MANDATORY DETAILED TEST OBJECTIVE: A PRINCIPAL DETAILED TEST OBJECTIVE WHICH MUST BE SATISFACTORILY 
Ca~PLETED ON THE ASSIGNED MISSION. FAILURE TO DO SO I~ULD UNDULY COMPROMISE SUBSEQUENT FLIGHT SCHED­
ULES AND/OR REQUIRE SUBSEQUENT SPACE VEHICLE RECONFIGURATION. 

1-41 SECONDARY DETAILED TEST OBJECTIVE: A DETAILED TEST OBJECTIVE WHICH WOULD PROVIDE SIGNIFICANT DATA OR 
EXPERIENCE BUT WHICH IS NOT A PREREQUISITE TO THE LUNAR LANDING HISSION. 

1-42 MANDATORY eM): A MANDATORY ITEM IS A SPACE VEHICLE OR OPERATIONAL SUPPORT ELEMENT THAT IS ESSENTIAL 
FOR ACCOMPLISHMENT OF THE PRIMARY MISSION, WHICH INCLUDES PRELAUNCH, FLIGHT, AND RECOVERY OPERATIONS 
THAT INSURE CREW SAFETY AND EFFECTIVE OPERATIONAL CONTROL AS WELL AS THE ATTAINMENT OF THE MANDATORY 
DETAILED TEST OBJECTIVES. 

1-43 HIGHLY DESIRABLE (HD): A HIGHLY DESIRABLE ITEM IS A SPACE VEHICLE OR OPERATIONAL SUPPORT ELEMENT THAT 
SUPPORTS AND ENHANCES THE ACCOMPLISHMENT OF THE PRIMARY MISStON AND IS ESSENTIAL FOR THE ACCOMPLISHMENT 
OF THE PRIMARY DETAILED TEST OBJECTIVES. 

1-44 DESIRABLE (D): A DESIRABLE ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL SUPPORT ELEMENT THAT IS NOT 
ESSENTIAL FOR THE ACCPMPLISHMENT OF THE PRIMARY MISSION. 

1-45 COUNTDOWN: THE PERIOD OF TIME STARTING WITH LAU~~H VEHICLE POWER UP FOR THE LAUNCH (OR SIMULATED LAUNCH) 
WHICH INCLUDES SERVICE STRUCTURE REMOVAL, LAUNCH VEHICLE CRYOGENIC TANKING, SPACECRAFT CLOSEOUT, AND THE, 
TERMINAL COUNT. 

1-46 HOLD: INTERRUPTION OF THE COUNTDOWN FOR UNFAVORABLE WEATHER, REPAIR OF HARDWARE,OR CORRECTION OF 
CONDITIONS UNSATISFACTORY FOR LAUNCH OR FLIGHT. 

1-47 HOLD-POINT: A PREDETERMINED POINT WHERE THE COUNTDOWN MAY BE CONVENIENTLY INTERRUPTED. 
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1-48 ~: CONTINUE IN ACCORDANCE WITH PRESCRIBED COUNTDOWN PROCEDURES. 

1-49 RECYCLE: THE COUNTDOWN IS STOPPED AND RETURNED TO A DESIGNATED POINT OR AS SPECIFIED IN THE LAUNCH 
MTsSiON RULES. 

I-50 SCRUB: THE LAUNCH IS POSTPONED. 

I-51 CUTOFF: . THE AUTOMATIC OR I>'ANUAL COMMAND TO STOP THE LAUNCH SEQUENCE AFTER INITIATION OF THE 
"AUTOMATIC LAUNCH SEQUENCE START." 

I-52 

I-53 

I-54 

I-55 

I-56 

LIFTOFF: THE EVENT DETERMINED BY THE INSTRLMENTATION UNIT UMBILICAL DISCONNECT SIGNAL AND IS THE 
~N TIME WHEN PLUS TIME COMMENCES. 

ABORT: MISSION TERMINATION BY I.NSCHEDULED INTENTIONAL SEPARATION OF THE SPACECRAFT FROM THE LAUNCH 
VEHICLE PRIOR TO ORBITAL INSERTION. 

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

MEASUREMENT: A MEASUREMENT IS A SPECIFIC DATA CHANNEL OF INSTRLMENTATION MONITORING A SINGLE FUNCTION. 

INSTRUMENTATION: INSTRUMENTATION IS THE EQUIPMENT THAT ACQUIRES, TRANSMITS AND MONITORS DATA FOR 
PERFORMANCE EVALlJI\TION OF SPACE VEHICLE AND OPERATIONAL SUPPORT ITEMS. 
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GENERAL 
1-1 THE FLIGHT MISSION RULES OUTLINE PREPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT OF REAL~TIME 

RATIONALIZATION REQUIRED WHEN NON-NOMINAL SITUATIONS OCCUR DURING THE TERMINAL COUNTDOWN, THE FLIGHT 
PHASE, AND RECOVERY OPERATIONS. 

1-2 IN SOME INSTANCES THE SPECIFIC MISSION RULES MAY DEVIATE FROM THE GENERAL GUIDELINES CONTAINED IN 
PART I, OR FROM THESE, GENERAL RULES. THE SPECIFIC MISSION RULE WILL APPLY IN ALL CASES. 

1-3 THE FLIGHT DIRECTOR MAY, AF1'ER ANALYSIS OF THE FLIGHT, CHOOSE TO TAKE ANY NECESSARY ACTION REQUIRED 
FOR THE SUCCESSFUL COMPLETION OF THE MISSION. 

1-4 THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETY. 

1-5 IN THE EVENT OF COMMUNICATIONS LOSS BETWEEN THE MANNED SPACE FLIGHT NETWORK AND THE SPACECRAFT, THE 
COMMAND PILOT WILL ASSUME RESPONSIBILITY OF MISSION DIRECTION WITHIN THE FRAMEWORK OF THE MISSION RULES. 

CONFIRMATION OF MALFUNCTIONS 

1-6 WHENEVER POSSIBLE, THE CREW AND GROUND WILL VERIFY ALL MALFUNCTIONS. WHENEVER THERE IS A CONFLICT 
BETWEEN SPACECRAFT AND GROUND TELEMETRY READOUTS, THE SPACECRAFT READOUTS ARE PRIME. (ASSUMING 
THE SPACECRAFT HAS ADEQUATE INSTRUMENTATION AND THAT APPLICABLE SPACECRAFT COCKPIT READOUTS ARE 
OPERATIONAL. ) 

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

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 IN THE DATA SYSTEM. 

1-9 UNLESS STATED OTHERWISE, MANDATORY AND HIGHLY DESIRABLE INSTRUMENTATION REQUIREMENTS ARE SATISFIED 
BY EITHER ONBOARD OR PCM CAPABILITY. 

1-10 MANDATORY SPACE VEHICLE INSTRUMENTATION FOR THE PURPOSES OF FLIGHT MISSION RULES MUST BE IN CONSONANCE 
WITH THE FOLLOWING CRITERIA: 

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 TERMINATION. 

D. 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. 

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 CONTROL DECISIONS 
NOT IN THEMANDATQRY CATEGORY. 
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1-12 SPACECRAFT LAUNCH WILL NOT BE ATTEMPTED IF KNOWN SPACECRAFT SYSTEMS MALFUNCTIONS WILL LIMIT THE MISSION 
DURATION SUCH THAT ACCOMPLISHMENT OF THE MANDATORY AND PRIMARY MISSION OBJECTIVES WILL BE COMPROMISED. 

RULE NUMBERS 1-13 THROUGH 
1-20 ARE RESERVED. 
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FLIGHT CONTROLLER ACTION FOR FAILURES DURING TERMINAL COUNTDOWN 

1-21 MANDATORY - THE COGNIZANT FLIGHT CONTROLLER WILL REQUEST A HOLD FROM THE FLIGHT DIRECTOR IN CASE OF 
A LOSS OR FAILURE OF A MANDATORY ITEM. PRIOR TO T-1 MIN, FAILURES OF MANDATORY ITEMS WILL BE 
CONFIRMED PRIOR TO REQUESTING A HOLD. AT T-ll SEC ALL MANDATORY ITEMS WILL REVERT TO HIGHLY 
DESIRABLE UNLESS SPECIFICALLY DESIGNATED AS MANDATORY TO L/O. AFTER T-l MIN, HOLDS WILL BE REQUESTED 
FOR MANDATORY ITEMS WITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAINING. 

1-22 HIGHLY DESIRABLE - THE COGNIZANT FLIGHT CONTROLLER WILL NOTIFY THE FLIGHT DIRECTOR IN CASE OF A LOSS 
OR A FAILURE OF A HIGHLY DESIRABLE ITEM. A HOLD MAY BE CALLED BY THE FLIGHT DIRECTOR TO REPAIR THIS 
ITEM WHEN IT IS CONVENIENT AND IF THE ESTIMATED TIME TO REPAIR OR REPLACE THE ITEM IS ACCEPTABLE. 

1-23 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. 

A 1-24 MANUAL CUTOFF WILL NOT BE ATTEMPTED FROM T-11 SECONDS TO T-O. 

MISSION 
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1-31 ASAP: AS SOON AS PRACTICABLE (I.E., AS SOON AS POSSIBLE AND REASONABLE). 

1-32 REENTER ASAP: REENTER AS SOON AS PRACTICABLE (I.E., AS SOON AS POSSIBLE AND REASONABLE). 

1-33 TERMINATE ASAP: REENTER WITH THE MINIMUM TRIP TIME TO AN UNSPECIFIED LANDING AREA. 

1-34 PTP: A "PREFERRED TARGET POINT" IS A STRATEGICALLY LOCATED SET OF COORDINATES FOR WHICH THE SPACECRAFT 
SHOULD BE TARGETED IF TIME PERMITS. 

1-35 ATP: AN "ALTERNATE TARGET POINT" IS A STRATEGICALLY LOCATED SET OF COORDINATES CHOSEN TO PROVIDE A 
SPACECRAFT TARGET POINT BETWEEN PTP'S. 

1-36 NEXT BEST PTP: A PREFERRED TARGET POINT WHICH CAN BE REACHED BY THE SPACECRAFT WITHIN THE CONSTRAINTS 
IMPOSED BY THE SPACECRAFT PROBLEM CAUSING THE EARLY MISSION TERMINATION AND ALLOWING THE BEST POSSIBLE 
REENTRY AND LANDING AREA CONDITIONS. 

1-37 FOR THE PURPOSE OF MISSION RULE ACTION, CRITICAL SPS MANEUVERS ARE DEFINED AS: 

A. MODE III ABORT BURNS 

B. MODE IV CONTINGENCY ORBIT INSERTION BURNS 

C. APOGEE KICK BURNS 

D. DEORBIT BURNS 

E. MCC'S REQUIRED TO ACHIEVE A FREE RETURN TRAJECTORY 

F. TRANS LUNAR AND TRANSEARTH ABORT MANEWERS 

G. MODE I AND II I ABORTS FROM LUNAR ORB IT 

H. TEl 

I. MeC'S REQUIRED FOR ENTRY CORRIDOR CONTROL 

1-38 FLIGHT PHASE: THE FLIGHT PHASE IS THE TIME INTERVAL FROM LIFTOFF TO SPLASHDOWN AND FOR THE PURPOSE OF 
THE FLIGHT MISSION RULES A DETAILED BREAKDOWN FOLLOWS: 

LAUNCH/INSERTION PHASE: THE TIME INTERVAL FROM LIFTOFF TO INSERTION. 

EARTH PARKING ORBIT PHASE: THE TIME INTERVAL FROM INSERTION UNTIL TLI CUTOFF. 

TRANSLUNAR COAST PHASE: THE TIME INTERVAL FROM TLI CUTOFF UNTIL LOll CUTOFF. 

LUNAR PARKING ORBIT PHASE: THE TIME INTERVAL FROM LOll CUTOFF UNTIL TEl CUTOFF. 

TRANS EARTH COAST PHASE: THE TIME INTERVAL FROM TEl CUTOFF UNTIL SPLASHDOWN. 

1-39 RECOVERY PHASE: THE RECOVERY PHASE IS THE TIME INTERVAL FROM SPLASHDOWN TO PICKUP OF THE SPACECRAFT BY 
THE RECOVERY FORCES. 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

1-40 REENTRY DEFINITIONS 

A. AUTOMATIC - REENTRY CONTROLLED BY CMC WHICH OUTPUTS BANK ANGLE COMMANDS TO THE RCS. 

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

C. OPEN LOOP REENTRY - REENTRY CONTROLLED BY THE CREW USII\k; SPACECRAFT DISPLAYS AND FLYING: 

1. BANK ANGLE (RL 0-180) AND RETRB (RR 0-180). 

2. CONSTANT BANK ANGLE - CONSTANT BANK ANGLES >90 DEGREES WILL NOT BE FLOWN EXCEPT WHEN SKIPOUT 
RULE IS VIOLATED. 

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

4. E~1S RANGII'G - CONSTANT BANK ANGLE IS HELD TO 1G THEN THE RANGE TO GO DISPLAY AND THE RANGE 
POTENTIAL LINES ARE COMPARED TO MODULATE THE BANK AI\k;LE. AT RETRB THE PRESENT BANK AI\k;LE 
IS REVERSE. 

D. CONSTANT G REENTRY - REENTRY CONTROLLED BY THE CREW USING G LEVELS AS A CUE TO ROLL THE SPACECRAFT 
TO MAINTAIN A SPECIFIED G LEVEL. 

E. EMS REENTRY - REENTRY CONTROLLED BY THE CREW USII\k; THE CONSTANT G MODE UNTIL VELOCITY <25,500 FPS. 
THE EMS IS THEN USED TO CONTROL RANGE BY NULLING THE Df.FFERENCE BETWEEN THE RANGE-TD-GO COUNTER AND 
THE RANGE POTENTIAL GUIDELINES. ALL MANEUVERS ARE OVERRIDDEN AS NECESSARY TO PREVENT EITHER AN ONSET 
OR OFFSET VIOLATION. 

RULE ~ERS 1-41 THROUGH 
1-44 ARE RESERVED. 

MISSION REV I DATE I SECTION 
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OPEN LOOP REENTRY FOR LOW 
EARTH ORBIT REENTRY ONLY. 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

1-45 CRITERIA FOR TARGET POINT SELECTION IN EPO 

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 WEATHER CONDITIONS FOR RECOVERY OPERATIONS 

CAPABILITY OF RECOVERY FORCES 

COMMUNICATION WITH THE SPACECRAFT FROM A GROUND STATION AT LEAST 
40 MINUTES PRIOR TO DEORBIT BURN 

SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIONS 

A GROUND STATION FOR POST-DEORBIT BURN TRACKING 

VOICE CONTACT PRIOR TO AND DURING DEORBIT BURN 

POST-BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY 
(ASSUMES PRE-BLACKOUT ACQUISITION) 

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

A 1-46 LUNAR RETURN ENTRY RANGE PRIORITY 

A 

THE RELATIVE ENTRY RANGE (400,000 FEET TO SPLASH) PRIORITY IS AS FOLLOWS: 

A. 1200 NM - 1400 ~ (Na<lINAL) 

B. 1400 NM - 1800 ~ (USED TO AVOID WEATHER VIOLATIONS IN PRIORITY 1) 

C. 1800 NM - 2500 NM (USED TO AVOID EXTREME WEATHER VIOLATIONS IN PRIORITY 1 AND 2) 

RULE NUMBERS 1-47 THROUGH 
1-49 ARE RESERVED. 

MISSION REV DATE I SECTION GROUP 
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REV ITEM 
LAUNCH ABORTS 

NASA - Manned Spacecraft Center 
MISSION RULES 

1-50 ABORT REQUEST COMMANDS ARE DEFINED AS COMMANDS TRANSMITTED FROM THE MSFN OR B/H WHICH ILLUMINATE THE 
ABORT REQUEST LIGHT ON THE CMD PILOT'S PANEL. THE "ABORT LIGHT" AND A VOICE REPORT "ABORT" OVER A/G 
ARE CONSIDERED TWO CUES FOR THE CREW TO TAKE THE NECESSARY ACTION TO ABORT THE MISSION. THE GROUND 
WILL USE TWO INDEPENDENT CUES PRIOR TO TRANSMITTING "ABORT REQUEST". ADDITIONAL CUES FOR THE CREW 
WILL COME FROM ON BOARD INDICATIONS. 

1-51 WHENEVER POSSIBLE, ALL ABORTS AND EARLY MISSION TERMINATIONS WILL BE TIMED FOR A WATER LANDING. 

1-52 THE FLIGHT DIRECTOR WILL INITIATE THE ABORT REQUEST COMMAND FOR SPACECRAFT SYSTEMS MALFUNCTIONS, 
TRAJECTORY DEVIATIONS, AND LAUNCH VEHICLE MALFUNCTIONS IF TIME PERMITS. 

1-53 THE FLIGHT DYNAMICS OFFICER WILL INITIATE THE ABORT REQUEST COMMAND DURING THE FLIGHT PHASE IF THE 
LAUNCH VEHICLE EXCEEDS THE FLIGHT DYNAMICS ENVELOPE. 

1-54 THE BOOSTER SYSTEMS ENGINEER WILL INITIATE THE ABORT REQUEST COMMAND BASED UPON LAUNCH VEHICLE 
TIME-CRITICAL SYSTEMS MALFUNCTIONS THAT WOULD NOT ALLOW A SAFE INSERTION FOR FAILURES OCCURRING 
FROM LIFTOFF TO S-IVB CUTOFF. 

1-55 THE ONLY KSC POSITION THAT WILL HAVE ABORT REQUEST CAPABILITY IS THE LAUNCH OPERATIONS MANAGER. THE 
LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM IS ARMED 
UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL TOWER. PRIOR 
TO TRANSFER OF CONTROL TO THE FLIGHT DIRECTOR, THE LAUNCH OPERATIONS MANAGER WILL INITIATE THE ABORT 
REQUEST COMMAND FROM KSC BASED ON THE FOLLOWING CRITERIA: 

A. MAJOR STRUCTURAL FAILURE OR EXPLOSION. 

B. LOSS OF POSITIVE VERTICAL MOTION. 

C. UNCONTROLLABLE VEHICLE TILTING. 

D. TOWER COLLISION RESULTING IN DAMAGE NECESSITATING IMMEDIATE ABORT ACTION. 

1-56 THE RSO CAN SHUT DOWN 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 4.0 SEC TIMER ON THE GROUND WHICH IN TURN ENABLES DESTRUCT CAPABILITY 
IF TRANSMITTED. THE RSO DESTRUCT COMMAND CAN THEN DESTROY THE SLV. THE RSO WILL ALWAYS SAFE THE 
S-IVB AFTER TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF IF THE DESTRUCT COMMAND IS NOT TO BE 
TRANSMITTED. 

MISSION REV DATE SECTION GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

A 1-57 ENGINE SHUTDOWN METHODS AVAILABLE: 

INITIATOR METHOD STAGE TIME FRAME 

ASTRONAUT CCW ON THC SIC, SII, S-IVB T+30 SEC TO SECO 

ASTRONAUT S-II/S-IVB SI I, S-IVB T+2:33 TO SECO 
L/V STAGE SWITCH ALSO IN TLI BURN 

RSO RF CMD (MFCO) SIC, SII, S-IVB T-O TO INSERTION 

EDS 2 OUT OF 3 VOTING SIC T+30 SEC TO EDS AUTO 
LOGIC OFF AT T+2:00 

NOTE: THE FLIGHT CREW AND THE EDS CANNOT SHUT DOWN THE SLV DURING THE FIRST 30 SEC OF POWERED FLIGHT. 

1-58 ABORTS ARE INITIATED BY: 

A. CREW 

B. EMERGENCY DETECTION SYSTEM (EDS) 

ABORTS MAY BE REQUIRED BY: 

A. LAUNCH OPERATIONS MANJl&ER 

B. FLIGHT DIRECTOR 

C. FLIGHT DYNAMICS OFFICER (FDO) 

D. BOOSTER SYSTEMS ENGINEER (BSE) 

A 1-59 FIXED TIME ABORTS ARE IMPLEMENTED FOR NON-TIME-CRITICAL FAILURES WHICH PRECLUDE CONTINUING LAUNCH TO 
INSERTION. FIXED TIME ABORTS ARE SCHEDULED AT THE FOLLOWING GET: 

1 + 45 MODE I 
3 + 00 MODE I 
4 + 30 MODE II 
9 + 00 MODE II 

1-60 THE FIXED TIME ABORT PROCEDURE IS AS FOLLOWS: 

A. APPROPRIATE FLIGHT CONTROLLER GIVES RED STATUS AND VOICE REPORT OF FAILURE TO FLIGHT DIRECTOR. 

B. CREW CONFIRM FAILURE. 

C. FLIGHT DETERMINE ABORT TIME TO BE USED. 

D. RETRO BEGIN COUNTDOWN AT ABORT TIME MINUS 10 SECONDS. 

E. CAPCOM RELAY COUNTDOWN TO CREW. 

F. CREW INITIATE ABOOT ON "MARK". 

G. FLIGHT DIRECTOR WILL REQUEST "RSO SEND MFCO" 
AFTER "MARK". 

MISSlON REV DATE I SECTION 
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NASA - Manned Spacecraft Center 
MISSION RULES 

REV ITEM 

ABORT MOPES: 

Hi1 MOPE I BOUNPARY OF APPLICATION PROCEPURES 

lA LES ABORT ENABLE (""T-30 MIN) TO REFERENCE AOH --GET 0 + 42 

lB GET = 0 + 42 TO lOOK FEET ALTITUDE REFERENCE AOH 
(GET"" 1 + 50) --

1C lOOK FEET ALTITUDE TO TOWER JETTISON REFERENCE AOH 
(GET"" 3 + on --

A 1-62 MODE II TOWER JETTISON (GET"" 3 + 07 UNTIL A. REFERENCE AOH --FULL LIFT SPLASHPOINT IS 3200 NM 
DOWNRANGE. B. MCC PROVIDES 

1. GET AND PITCH AT 400K FT 
2. GET DROGUE 

C. ENTRY IS FULL LIFT 

A 1-63 MODE III FULL LIFT SPLASHPOINT BETWEEN 3200 NM A. REFERENCE AOH --AND INSERTION. 
B. MCC PROVIDES: 

1. GETI AT S-IVB CUTOFF PLUS 2:05 
2. DELTA V FOR 3350 NM SPLASHPOINT 
3. BURN DURATION 
4. GET AND PITCH ATT AT 400K FT 
5. GET DROGUE 

C. MANEUVER IS SCS AUTO. 

D. ENTRY IS ROLL LEFT 55 DEGREES. 

1-64 MODE IV ATTAINMENT OF CONTINGENCY ORBIT A. REFERENCE AOH --INSERTION CAPABILITY UNTIL INSER-
TION. B. MCC PROVIDES: 

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

PERIGEE ?75 NM 
3. BURN DURATION 

C. MANEUVER IS SCS AUTO 

1-65 APOGEE KICK PRE-APOGEE CUTOFFS, OUTSIDE THE A. REFERENCE AOH --COl BOUNDRY, CORRECTABLE TO SAFE 
ORBITAL CONDITIONS BY A MANEUVER B. MCC PROVIDES: 
AT APOGEE. 

1. GETI FOR BURN AT APOGEE 
2. DELTA V REQUIRED TO ACHIEVE 

?75 NM 
3. BURN DURATION 

C. MANEUVER IS SCS AUTO 

MISSION REVIDATE SECTION I GROUP PAGE 
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NASA - Manned Spacecraft Center 
MISSION RULES 

REV ITEM 
CREW ABORT LIMITS 

1-66 MAX Q REGION 
A. (00:50 TO 2:00) 

AOA~100 PCT AND ROLL ATTITUDE ~6 DEGREES 

B. (00:50 TO 1:25) 
1. LV GUID LT - ON 
2. LV RATE LT - ON 

RATES 

1-67 A. PITCH AND YAW 
1. L/O TO STAGING - 4 DEG/SEC 
2. STAGING TO SECO - 10 DEG/SEC 

B. ROLL 

1. L/O TO SECO - 20 DEG/SEC 

- ABORT MODE I 

- ABORT MODE I 

- ABORT MODE I 
- ABORT MODE I, MODE II OR MODE III 

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

1-68 EDS AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION OF 
TWO ENG OUT AUTO AND LV RATES AT 2:00. 

A 

A. RATES 
PITCH AND YAW 
ROLL 

B. ANY TWO ENGINES OUT 

C. CM TO IU BREAKUP 

4.0 ± .5 DEG/SEC 
20.0 ± .5 DEG/SEC 

RULE NUMBERS 1-69 THROUGH 
1-74 ARE RESERVED. 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

1-75 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. 

1-76 THE RSO WILL SAFE THE S-IVB DESTRUCT SYSTEM AFTER CONFIRMATION OF S-IVB C/O FROM THE FLIGHT DYNAMICS 
OFFICER. IF COMMUNICATIONS ARE LOST WITH THE FIDO, THE S-IVB DESTRUCT SYSTEM WILL BE SAFED BASED ON 
THE RSO'S VERIFICATION OF S-IV8 CUTOFF. ONCE SAFED, THE S-IVB DESTRUCT SYSTEM CANNOT BE REINITIATED. 
IF THE RSO INITIATES MFCO, THE RSO WILL INITIATE SAFING AFTER VERIFICATION OF S-IVB CUTOFF. 

MISSION REV DATE SECTION I GROUP 1 PAGE 
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REV ITEM 

A 2-1 

A 2-2 

A 2-3 

A 2-4 

A 2-5 

A 2-6 

PRELAUNCH 

NASA - Manned Spacecraft Center 
MISSION RULES 

THE LAUNCH WINDOW WILL BE CONTROLLED BY: 

A. LAUNCH AREA LIGHTING REQUIREMENTS RESTRICTING LAUNCH TO OCCUR BETWEEN SUNRISE AND SUNSET. 

B. ETR LAUNCH AZIMUTH LIMITATIONS RESTRICTING LAUNCHES TO OCCUR BETWEEN 72° AND 107°. 

THE FLIGHT DIRECTOR WILL EVALUATE THE MODE I (TOWER) ABORT IP TRACK WIND SIMULATIONS 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 EVALUATION, A LAND LANDING WILL BE ASSUMED 
AND THE SPACECRAFT WIND CONSTRAINTS FOR LAND IP'S 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 54 FEET PER SECOND AT IMPACT. IN ALL 
CASES, THE LAUNCH DIRECTOR WILL BE PRIME FOR CALLING HOLDS FOR LAND LANDING LAUNCH WIND VIOLATIONS. 

THE LAUNCH WILL NOT BE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION CAPABILITY IS COMPROMISED, 
REFERENCE SECTION 3 - GROUND INSTRUMENTATION REQUIREMENTS • 

. LAUNCH 

IT IS PREFERABLE TO GO INTO ORBIT AND REENTER INTO THE WEST ATLANTIC RATHER THAN PERFORM A LAUNCH ABORT. 
THEREFORE, THE LAUNCH WILL BE CONTINUED AS LONG AS THE CREW CONDITION IS SATISFACTORY AND NO S/C OR SLV 
PROBLEMS ARE PRESENT WHICH JEOPARDIZE CREW SAFETY AND SUFFICIENT CONSUMABLES AND COOLANT REMAIN FOR AT 
LEAST ONE REVOLUTION PLUS ENTRY. I 

EARTH ORBIT 

THE DEORBIT CAPABILITY REQUIREMENTS FOR EARTH ORBIT ARE: 

A. THE CAPABILITY OF SPS DEORBIT AND ONE ALTERNATE METHOD ARE REQUIRED. 

B. SPS DEORBIT IS· THE PRIME DEORBIT METHOD UNLESS SPECIFIC MISSION RULES ARE VIOLATED PROHIBITING ITS 
USE. FOR MISSION PLANNING, SUFFICIENT ~V WILL BE RESERVED FOR SPS DEORBIT (WITHIN THE ENTRY CORRI­
DOR) FROM ANY POINT IN THE ORBIT. 

C. FOR THE HYBRID TECHNIQUE, THE SM-RCS WILL BE USED AS MUCH AS PRACTICAL AND THE. CM-RCS AS LITTLE AS 
PRACTICAL IN ACHIEVING THE TARGET PERIGEE OF 40 NM. 

" 
D. IN MAINTAINING THE HYBRID DEORBIT REDLINE, THE FOLLOWING ASSUMPTIONS ARE MADE: 

1. A MAXIMUM OF 80 FPS 15 AVAILABLE FROM THE CM-RCS. 

2. A MINIMUM OF 30 POUNDS IN EACH CM-RCS RING WILL BE RESERVED FOR ENTRY ATTITUDE CONTROL. 

3. SUFFICIENT SM-RCS WILL BE RESERVED TO SUPPLEMENT THE CM-RCS IN ACHIEVING A·40 NM PERIGEE. 

IF INSUFFICIENT S-IVB CONSUMABLES ARE REMAINING TO ACHIEVE A GUIDED TLI CUTOFF (PREDICTED PRIOR TO TLI), 
THE CSM WILL BE SEPARATED FROM THE S-IVB, AN ALTERNATE EARTH ORBIT MISSION WILL BE PERFORMED, AND TLI 
WILL BE PERFORMED UNMANNED. 
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ReV ITEM 

A 2-7 

A 2-8 

A 2-9 

TRANS LUNAR COAST 

NASA - Manned Spacecraft Center 
MISSION RULES 

DISPERSED S-IVB TLl CUTOFF:. 

A. IF THE PREDICTED END OF LUNAR ORBIT MISSION FUEL RESERVES (INCLUDING EXECUTION OF BAP MCC, LOI, 
CIRCULATION AND TEl) ARE GREATER THAN OR EQUAL TO 1000 FPS, THE MIDCOURSE CORRECTION (MCC) WILL BE 
PERFORMED CONSISTENT WITH A LUNAR ORBIT MISSION. 

B. IF THE PREDICTED END OF LUNAR ORBIT MISSION FUEL RESERVE IS LESS THAN 1000 FPS AND THE PREDICTED 
END OF LUNAR FLYBY MISSION FUEL RESERVE IS GREATER THAN 5500 FPS THE MCC WILL BE PERFORMED FOR A 
FREE RETURN FLYBY. --

C. IF THE PREDICTED END OF LUNAR FLYBY MISSION FUEL RESERVES IS LESS THAN 5500 FPS AN ALTERNATE EARTH 
ORBIT MISSION OR A DIRECT ABORT WILL BE PERFORMED. 

THE NOMINAL MIDCOURSE CORRECTION DECISION POINTS FOR THE TRANS LUNAR COAST PHASE ARE TLI C/O PLUS 6 HOURS, 
TLI C/O PLUS 25 HOURS, LOI MINUS 22 HOURS AND LOI MINUS 8 HOURS. THE EARLIEST EXECUTION TIME F9R A MCC 
WHICH WILL BE CONSIDERED IS TLI C/O PLUS 3 HOURS. 

IF THE ~V OF THE FIRST MCC IS LESS THAN 3 FPS IT WILL NOT BE EXECUTED AT THE PLANNED TIME SINCE THE 
3 SIGMA MSFN VELOCITY UNCERTAINTY AT THE NOMINAL TIME OF MANEUVER COMPUTATION IS 3 FPS. 

IF THE ~V OF SUBSEQUENT MCC'S IS BETWEEN 5 FPS AND 10 FPS IT WILL BE EXECUTED AT THE PLANNED TIME. IF 
THE MCC ~V IS LESS THAN 5 FPS THE EXECUTION TIME MAY BE DELAYED (EXCEPT FOR THE LAST MCC) TO ALLOW THE 
~V TO GROW. IF THE MCC ~V IS GREATER THAN 10 FPS, IT MAY BE PERFORMED EARLY TO REDUCE THE MCC ~V. 

A 2-10 THE FLIGHT CREW WILL TERMINATE LOI AND TAKE THE FOLLOWING ACTION, DEPENDING UPON THE SPECIFIC FAILURE 

A. PERFORM THE 15 MINUTE ABORT FOR: 

1. LOSS OF ONE GN
2 

BOTTLE «400 PSI) AND DECAY IN THE OTHER. 

2. PRESSURE DECAY IN EITHER SPS PROPELLANT TANK TO 140 PSI. 

3. FUEL-OXIDIZER ~P >20 PSI. 

4. CHAMBER PRESSURE <70 PSI. 

5. FLANGE TEMPERATURE LIGHT AS LONG AS MODE I (APPROXIMATELY FIRST 2 MINUTES). 

6. ANY BALL VALVE FAILS TO OPEN AT IGNITION 

B. MTVC TAKEOVER AND COMPLETE THE BURN FOR: 

1. G&N NO-GO. 

2. ATTITUDE EXCURSION >10° 

3. RATES >10 0 /SEC 

C. RESTART AND COMPLETE THE BURN UNDER SCS CONTROL FOR: 

SPS SHUTDOWN AT CMC RESTART. 

D. STANDBY UNTIL MSFN COVERAGE FOR: 

1. INADVERTENT SPS SHUTDOWN. 

2. FLANGE TEMPERATURE SHUTDOWN AFTER 2 MINUTES OF BURN. 

APOLLO 8 A 112/11/68 
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REV ITEM 
LUNAR ORBIT 

NASA - Manned Spacecraft Center 
MISSION RULES 

A 2-11 DISPERSED LOI CUTOFF: 

A. IF THE RESULTING APOLUNE IS GREATER THAN APPROXIMATELY 9000 NM, A DIRECT RETURN ABORT MANEUVER WILL 
BE PERFORMED ASAP. 

B. IF THE RESULTING APOLUNE IS LESS THAN APPROXIMATELY 9000 NM AND PERILUNE IS GREATER THAN 25 NM THE 
SITUATION WILL BE EVALUATED AND A TEl OR A CIRCULARIZATION MANEUVER WILL BE PERFORMED. 

C. IF THE RESULTING PERILUNE IS LESS THAN 25 NM A MANEUVER(S) WILL BE PERFORMED ASAP TO INCREASE 
PERILUNE TO GREATER THAN 40 NM. 

A 2-12 TRANSEARTH COAST MCC PHILOSOPHY 

A. THE STEEP TARGET LINE WILL BE USED FOR MCC'S UNLESS THE VELOCITY AT ENTRY INTERFACE IS LESS THAN 
30,000 FPS AND THE G&N IS GO, THEN THE SHALLOW. TARGET LINE WILL BE USED. 

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

C. IF THE FLIGHT PATH ANGLE IS OUTSIDE THE ENTRY CORRIDOR BY GREATER THAN THE MSFN ACCURACY A MCC WILL 
BE EXECUTED AS SOON AS PRACTICAL. MCC'S LESS THAN MSFN ACCURACY WILL NOT BE EXECUTED (SEE RULE 4-87 
FOR MSFC ACCURACY). 

D. THE LAST MCC WILL BE SCHEDULED NO LATER THAN ENTRY INTERFACE MINUS 2 HOURS. 

A 2-13 GO/No-GO'S 

COMBINED FLIGHT CONTROL/FLIGHT CREW'GO/NQ-GO'S WILL BE MADE FOR EACH OF THE FOLLOWING MISSION PHASES AT 
THE TIMES INDICATED: 

A. ORBIT AT INSERTION 

B. TRANSLLNAA INJECTION AT THE SITE PRIOR TO THE MANEUVER 

C. TRANS LUNAR COAST PRIOR TO MCC NO. 1 AND ONCE EVERY 24 HOURS THEREAFTER. 

D. LOI NO. 1 APPROXIMATELY 1 HOUR PRIOR TO THE MANEUVER 

E. LOI NO. 2 APPROXIMATELY 1 HOUR PRIOR TO THE MANEUVER 

F. TEl APPROXIMATELY 1 HOUR PRIOR,TO THE MANEUVER. 

MISSION REV TDATE I SECTION I GROUP 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

A 2-14 AbTERNATE MISSIONS 

A 

A. CONTINGENCY ORBIT INSERTION REQUIRING AN SPS ~V GREATER THAN 900 FPS: CONDUCT A LOW EARTH ORBIT 
MISSION OF APPROXIMATELY 10 DAYS DURATION. 

B. NO S-IVB REIGNITION OR CONTINGENCY ORBIT INSERTION REQUIRING LESS THAN 900 FPS: PERFORM AN SPS 
MANEUVER TO ACHIEVE A HIGH ELLIPSE CHa 4000 NM) AND PERFORM NAVIGATION AND PASSIVE THERMAL CONTROL 
OBJECTIVES. DEBOOST TO 400 NM APOGEE AND CONTINUE WITH A LOW EARTH ORBIT MISSION (TOTAL MISSION 
DURATION APPROXIMATELY 10 DAYS). 

C. S-IVB CUTOFF RESULTING IN AN APOGEE >100 NM BUT <4000 NM: RESHAPE THE ELLIPSE TO PLACE APOGEE IN 
THE DESIRED LOCATION FOR SPS INJECTION AND PERFORM ALTERNATE "B" DESCRIBED ABOVE. 

D. S-IVB CUTOFF RESULTING IN AN APOGEE >4000 NM BUT <25000 NM: PERFORM A PHASING MANEUVER AT FIRST 
PERIGEE TO PLACE LATER PERIGEE OVER A MSFN SITE. DEBOOST TO AN APOGEE OF APPROXIMATELY 400 NM AT 
THE LATER PERIGEE AND CONTINUE WITH LOW EARTH ORBIT MISSION (TOTAL MISSION DURATION APPROXIMATELY 
10 DAYS). 

E. S-IVB CUTOFF RESULTING IN AN APOGEE >22000 NM BUT <60000 NM: PERFORM A PHASING MANEUVER AT FIRST 
PERIGEE TO PLACE LATER PERIGEE OVER THE RECOVERY SITE. PERFORM A MANEUVER AT THE LATER PERIGEE TO 
ESTABLISH A SEMI SYNCHRONOUS ORBIT. REMAIN IN THIS ELLIPSE UNTIL MISSION TERMINATION. 

f. S-IVB CUTOff RESULTING IN AN APOGEE >60000 NM: PERFORM A CIRCUMLUNAR OR LUNAR ORBIT MISSION 
DEPENDING UPON THE ~V REQUIRED (REF RULE 2-6 FOR ~V OPTIONS). 

RULES 2-15 THROUGH 
2-19 ARE RESERVED. 

MISSION REV I DATE I SECTION GROUP lpAGE 
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REV ITEM 

A 2-20 

A 2-21 

SUMMARY RULES 

NASA - Manned Spacecraft Center 
MISSION RULES 

THE LAUNCH PHASE WILL BE ABORTED FOR THE FOLLOWING REASONS: 

S-IC ENGINE HARDOVER 
S-IVB LOX OVERPRESSURE DURING S-IC OR S-II HARDOVER 
VIOLATION OF AUTO/MANUAL EDS LIMITS (REF RULES 1-66, 1-67, 1-68, 1-69) 
TWO ENGINE OUT ON S-II (TIME DEPENDENT) 
FAILURE OF SECOND PLANE SEPARATION 
S-IVB LOSS OF THRUST (TIME DEPENDENT) 
VIOLATION OF TRAJECTORY LIMIT LINES 
LOSS OF CABIN AND SUIT PRESSURE 
LOSS OF CABIN AND SUIT CIRCULATION 
FIRE/SMOKE IN CM 
LOSS OF CABIN PRESSURE AND 02 MANIFOLD LEAK 
LOSS OF 3 FUEL CELLS AND 1 BATTERY 
UNCONTROLLABLE SHORTED MAIN BUS 
LOSS OF BOTH AC BUSES DURING MODE I OR MODE II 
SUSTAINED LEAK OR LOSS OF HE PRESSURE IN BOTH CM-RCS RINGS (MODE I ONLY) 

THE EDS LOGIC WILL BE DISABLED EARLY FOR LOSS OF ANY ENTRY BATTERY. 

RULES 

5-5 
5-46 

5-15 
5-16 
5-19 
4-1 
6-21 
6-21 
6-25 
6-28 
8-27 
8-47 
8-59 
14-15 

2-22 EARTH ORBIT 

A 2-23 

THE MISSION WILL BE CONTINUED AS LONG AS: 

PERIGEE WILL BE GREATER THAN 75 NM AFTER 20 REVS 
CREW CONDITION SATISFACTORY 
TWO-WAY A/G VOICE COMMUNICATIONS 
OPERATIONAL CRITICAL INSTRUMENTATION 
SUFFICIENT CONSUMABLES FOR AT LEAST TWO REVS PAST THE NEXT GO/NO-GO PTP PLUS ENTRY 
CAPABILITY OF SPS DEORBIT ~ ONE ALTERNATE METHOD 

FOR THE SPS DEORBIT ADEQUATE PROPELLANT, ONE TVC SERVO LOOP, ONE TVC CONTROL MODE AND AT LEAST TWO 
CONTROL METHODS FOR MAINTAINING THREE-AXIS ATTITUDE CONTROL 
FOR THE SM-RCS DEORBIT ADEQUATE PROPELLANT, TRANSLATION CAPABILITY, ONE FDAI AND RATE DAMPING 
(DAP OR SCS) IN ALL THREE AXES. 
FOR THE .HYBRID DEORBIT,' SM-RCS REQUIREMENTS (RATE DAMPING MUST BE SCS) PLUS TWO GOOD CM-RCS SYSTEMS, 
THE IMU, CMC, MAIN DSKY CONTROL, AND TWO RHC'S. 

"-
- CABIN INTEGRITY (ALSO NO UNDUE CONTAMINATION IN EITHER CABIN OR SUIT SYSTEM) 
- TWO GOOD MAIN, BATTERY, AC, AND LOGIC, PYRO BUSES AND THE BATTERY RELAY BUS 
- AT LEAST TWO GOOD FUEL CELLS, TWO INVERTERS AND TWO ENTRY BATTERIES 
- SATISFACTORY PRIMARY COOLANT LOOP, URINE DUMP, SUIT CIRCULATION 

SPACECRAFT SEPARATION FROM THE S-IVB WILL BE PERFORMED EARLY FOR THE FOLLOWING: 

TIME BASE 5 FAILS TO INITIATE AT CUTOFF 
S-IVB RANGE SAFETY PROPELLANT DISPERSAL SYSTEM ARMS INADVERTENTLY AFTER 
INSERTION AND PRIOR TO SAFING 
S-IVB COLD HE SHUTOFF VALVE FAILS TO CLOSE 
LOSS OF ATTITUDE CONTROL DUIRNG TB5 
S-IVB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS 

5-25 

5-47 
5-49 
5-51 
5-55 

MISSION REV I DATE I SECT ION 
r-A-PO~L~L~0~8~i---A~Ir-12~/-1-1/-6-8~J~' 

I GROUP I PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

A 2-24 TLI WILL BE INHIBITED FOR THE FOLLOWING REASONS: 

S-IVB INERTIAL GUIDANCE SYSTEM IS NO-GO 
MISALIGNMENT RATE BETWEEN THE IU AND IMU IS >0.6 DEG/HR. 
UNACCEPTABLE DIFFERENCES BETWEEN CMC AND IU PLATFORM VELOCITY COMPONENTS OR 
TOTAL VELOCITY AT INSERTION 
lJ'JACCEPTABLE DI FFERENCE BETWEEN MSFN AND IU DOWNRANGE POSITION AT 55 MIN GET. 
S-IVB FIRST BURN LONGER THAN 303 SECONDS 
S-IVB ENGINE MAIN LOX VALVE FAILS TO CLOSE AT CUTOFF 
LOSS OF ATTITUDE CONTROL 
CONTINLOUS VENT SYSTEM REGULATOR FAILS TO OPEN 
LOSS OF STAGE PNEUMATICS 
LOSS OF ENGINE CONTROL BOTTLE PRESSURE «600 PSI) 
CONFIRMED ACTUATOR HARDOVER 
LOSS OF ENGINE HYDRAULIC FLUID 
LOSS OF CABIN INTEGRITY 
LOSS OF SUIT CIRCULATION 
LOSS OF SURGE TANK AND REPRESS PACK 
FIRE OR SMOKE IN THE CABIN 
LOSS OF SUIT INTEGRITY 
02 MAN I FOLD LEAK 
LOSS OF ONE MAIN 02 REGULATORS 
LOSS OF ONE SUIT COMPRESSOR 
LOSS OF PRIMARY RADIATOR 
LOSS OF PRIMARY COOLANT LOOP 
LOSS OF SECONDARY EVAPORATOR 
LOSS OF SECONDARY RADIATOR 
LOSS OF SECONDARY LOOP 
LEAK OF GLYCOL COOLANT 
FAILURE OF BOTH H20 ACCUMULATORS 
LOSS OF POTABLE OR WASTE H20 TANK 
LOSS OF ANY CRYO TANK 
LOSS OF ONE FUEL CELL 
LOSS OF ONE ENTRY BATTERY 
LOSS OF ONE BATTERY, MAIN OR BATTERY RELAY BUS 
LOSS OF TWO INVERTERS 
LOSS OF ONE AIC BUS 
LOSS OF ALL TIM 
LOSS OF NORMAL OOWN VOICE 
LOSS OF DOWN VOICE BACKUP 
LOSS OF NORMAL UP VOICE 
LOSS OF UP VOICE BACKUP , 
LOSS OF ALL UP OR DOWN VOICE IN ONE TRANSPONDER 
LOSS OF ONE PM pOWER SUPPLY 
LOSS OF BOTH POWER AMPLIFIERS 
LOSS OF THE SCE 
LOSS OF TWO AUDIO CENTERS 
SMJC ACTIVATED PREMATURELY 
ACTIVATED DROGUE CHUTE DEPLOY CIRCUIT 
LOSS OF BOTH BMAGS IN PITCH, YAW, OR ROLL 
LOSS OF BOTH FDAI'S 
LOSS OF AC1 PHASE A 
LOSS OF AC2 PHASE A 
GROlJ'JD AT EITHER SPS SOL DRIVER OUTPUT 
LOSS OF CMC 
LOSS OF NAV DSKY (CMC WARNING RELAY) 
LOSS OF ISS 
LOSS OF OPTICS SUBSYSTEM 
LOSS OF OPTICS CDU DAC 
SUSTAINED PRESSURE DECAY IN SPS FUEL OR OX TANK 
LOSS OF BOTH GN2 TANK PRESSURES 
FUEL FEED LINE ANDIOR OXID FEED LINE TEMP <25°~ AND UNABLE TO INCREASE 
FUEL/OXIDIZER I!.P GREATER THAN 20 PSI 
LOSS OF HE SOURCE PRESSURE 
HELIUM TANK LEAK IN ONE QUAD 
LEAK DOWN STREAM OF HE ISOLATION VALVE (SM-RCS) 
LOSS OF ONE PITCH, ONE YAW, OR TWO ROLL THRUSTERS IN THE SAME DIRECTION 
LOSS OF HELIUM SOURCE PRESS - ONE RING 
CM-RCS ARMED 
PACKAGE TEMP <70°F AND lJ'JABLE TO INCREASE 

MISSION REV IDATE I SECTION I GROUP 
-------------------------;~~--

APOLLO 8 A 112/11/68 I FLIGHT OPERATIONS RULES I GENERAL 
jo"EC(TS:; form 292 (AU:; ot) 

RULES 

4-31 
4-32 

4-35 
4-36 
5-22 
5-46 
5-51 
5-50 
5-54 
5-57 
5-65 
5-66 
6-21 
6-22 
6-24 
6-25 
6-27 
6-28 
6-29 
6-31 
6-35 
6-35 
6-36 
6-36 
6-36 
6-38 
6-46 
6-47 
7-15 
8-24 
8-37 
8-50 
8-57 
8-58 
9-12 
9-14 
9-15 
9-17 
9-18 
9-20 
9-22 
9-25 
9-26 
9-27 
10-16 
10-20 
11-26,28 
11-34 
11-35 
11-36 
11-39 
11-45 
11-47 
11-48 
11-49 
11-50 
12-25 
12-28 
12-29 
12-34 
12-35 
13-20 
13-21 
13-23 
14-15 
14-17 
13-22 

PAGE 
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REV ITEM 

NASA -- Manned Spacecraft Center 
MISSION RULES 

A 2-24 IU PLATFORM ACCELEROMETER FAILURE 
(CONT) COLD HE SPHERE PRESS LOW 

LH2 ULlAGE PRESS LOW 
J2 ENGINE START BOTTLE PRESS HIGH 
LOX ULLAGE PRESS LOW 

5-58 
5-&1 
5-&4 
5-67 
5-68 

A 2-25 LOI WILL BE INHIBITED AND A CIRCUMLUNAR FLIGHT WILL BE ACCOMPLISHED IF THESE FAILURES OCCUR POST"TLI. 

LOSS OF SURGE TANK AND REPRESS PACK 
LOSS OF PRIMARY EVAPORATOR 
LOSS OF ONE ENTRY BATTERY 
LOSS OF ONE FUEL CELL 
LOSS OF ALL T /M 
LOSS OF ALL REAL-TIME DOWN VOICE (CREW HAS FLYBY PAD) 
LOSS OF ALL UP VOICE (CREW HAS FLYBY PAD) 
LOSS OF BOTH BMAGS IN PITCH OR YAW AXIS 
LOSS OF EITHER IVC SERVO LOOP (CHECKED PRE-SPS BURNS) 
LOSS OF BOTH "FDAI'S 
LOSS OF AC 1 PHASE A 
LOSS OF AC 2 PHASE A 
GROUND AT EITHER SPS SOL DRIVER OUTPUT AND UNABLE TO REMOVE 
LOSS OF CMC 
LOSS OF NAV DSKY (CMC WARNING RELAY) 
LOSS OF ISS 
LOSS OF OPTICS SUBSYSTEM 
LOSS OF OPTICS CDU D/A (CHECK PRE-SPS BURN) 
SUSTAINED PRESSURE DECAY IN SPS FUEL OR OX TANK 
LOSS OF ONE GN2 TANK PRESSURE 
LOSS OF ONE BANK OF BALL VALVES 
LOW FUEL OR OX FEED LINE TEMPS (SPS) 
LOW PU VALVE TEMP AND UNABLE TO INCREASE 
ENGINE FLANGE OVERTEMP DURING A BURN 
THRUST CHftMBER PRESSURE BELOW 70 PS I 
LOSS OF ULLAGE CAPABILITY 
FUEL/OXIDIZER 6P GREATER THAN 20 PSI 
LOSS OF HELIUM SOURCE PRESSURE (SPS) 
LOSS OF ONE PITCH, ONE YAW OR TWO ROLL THRUSTERS IN THE SftME DIRECTION 

RULE 

6-24 
6-35 
8-37 
8-24 
9-12 
9-16 
9-19 
11-26 
11-29 
11-34 
11-35 
11-36 
11-39 
11-45 
11-47 
11-48 
11-49 
11-50 
12-25 
12-26 
12-27 
12-29 
12-30 
12-31 
12-32 
12-33 
12-34 
12-35 
13-23 

A 2-26 LOI WILL BE INHIBITED AND ENTRY ACCOMPLISHED IN THE NEXT BEST PTP FOR THE FOLLOWING FAILURES. THE NEXT 
BEST PTP COULD INCLUDE A CIRCUMLUNAR FLIGHT DEPENDANT ON INFLIGHT ANALYSIS OF THE FAILURE AND TRADEOFFS 
OF: 

MISSION 

A. FLIGHT TIME REMAINING 

B. ABORT MANEUVER REQUIRED 

C. SYSTEMS REDUNDANCY REMAINING 

LOSS OF CABIN INTEGRITY 
FIRE OR SMOKE IN THE CABIN 
02 MANIFOLD LEAK 
LOSS OF ONE MAIN 02 REGULATORS 
LOSS OF PRIMARY RADIATOR 
LOSS OF PRIMARY COOLANT LOOP 
LOSS OF SECONDARY EVAPORATOR 
LOSS OF SECONDARY RADIATOR 
LOSS OF SECONDARY LOOP 
LEAK OF GLYCOL COOLANT 
FAILURE OF BOTH H20 ACCUMULATOR 
LOSS OF POTABLE OR WASTE H20 TANK 
LOSS OF ANY CRYO TANK 
LOSS OF TWO FUEL CELLS 
LOSS OF ONE BATTERY, MAIN, OR BATTERY RELAY BUS 
LOSS OF TWO INVERTERS 
LOSS OF ONE A/C BUS 

REV IDATE I SECTION 
~----·--~f----~---------r~ 

A I I FLIGHT OPERATIONS RULES APOLLO 8 
FEe/TS:, Yonn 292 \ AU-:, 6b) 

6-21 
6-25 
6-28 
6-29 
6-35 
6-35 
6-36 
6-36 
6-36 
6-38 
6-46 
6-47 
7-15 
8-25 
8-50 
8-57 
8-58 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

A 2-26 LOSS OF ALL DOWN VOICE (CREW NOT UPDATED WITH FLYBY PAD) 
(CONT) LOSS OF ALL UP VOICE (CREW NOT UPDATED WITH FLYBY PAD) 

SMJC ACTIVATED PREMATURELY 
ACTIVATED DROGUE CHUTE DEPLOY CIRCUIT 
LOSS OF BOTH BMAGS IN YAW OR ROLL 
LOSS OF DIRECT RCS CONTROL, BOTH RHC'S (CHECK ONCE POST-TLI) 
LOSS OF AUTO ATTITUDE CONTROL PITCH AND YAW 
LOSS OF ONE QUAD 
LEAK DOWNSTREAM OF HELIUM ISOLATION VALVE (SM-RCS) 
SM-RCS PACKAGE TEMP <70°F 
LOSS OF HELIUM SOURCE PRESS-ONE RING 
CM-RCS ARMED 

9-16 
9-19 
10-16 
10-20 
11-26,28 
11-32 
11-33 
13-20 
13-21 
13-22 
14-15 
14-17 

A 2-27 TRANSEARTH INJECTION WILL BE PERFORMED AT THE NEXT BEST OPPORTUNITY FOR THE FOLLOWING FAILURES: 

02 MANIFOLD LEAK 
LOSS OF PRIMARY RADIATOR 
LOSS OF PRIMARY COOLANT LOOP 
LEAK OF GLYCOL COOLANT 
LOSS OF POTABLE OR WASTE H20 TANK 
LOSS OF ONE FUEL CELL 
LOSS OF ONE MAIN OR BATIERY BUS 
LOSS OF TWO INVERTERS 
SMJC ACTIVATED PREMATURELY 
LOSS OF BOTH BMAGS IN PITCH OR YAW 
LOSS OF BOTH ROLL BMAGS 
LOSS OF EITHER TVC LOOP IN EITHER PITCH OR YAW (CHECKED PRE-SPS BURNS) 
LOSS OF DIRECT RCS CONTROL BOTH RHC 
CO"-IPLETE LOSS OF AUTO ATTITUDE CONTROL IN PITCH AND YIlW 
LOSS OF BOTH FDAI'S 
LOSS OF AC 1 PHASE A 
LOSS OF AC 2 PHASE A 
GROUND AT EITHER SPS SOL DRIVER OUTPUT AND UNABLE TO REIIOVE 
LOSS OF CMC 
LOSS OF NAV DSKY (CMC WARNING RELAY) 
LOSS OF INERTIAL SUBSYSTEM 
LOSS OF OPTICS CDU D/A (CHECKED PRE-SPS BURNS) 
SUSTAINED PRESSURE DECAY IN SPS FUEL OR OX TANK 
LOSS OF ONE GN2 TANK PRESSURE 
FAILURE OF ONE BANK OF BALL VALVES DURING LOI 
PU VALVE TEMP LOW AND UNABLE TO iNCREASE 
LEAK OR LOSS OF HE SUPPLY PRESSURE 
LEAK IN ONE SM"'-RCS HE QUAD 
SM-RCS PACKIlGE TEMP LOW AND UNABLE TO INCREASE 
LOSS OF ONE PITCH, ONE YAW, OR TWO ROLL THRUSTERS IN SAME DIRECTION 
LEAK IN OR LOSS OF ONE CM-RCS RING 
ARMING OF CM-RCS 

6-28 
6-35 
6-35 
6-38 
6-47 
8-24 
8-50 
8.:.57 
10-16 
11-26 
11-28 
11-29 
11-32 
11-33 
11-34 
11-35 
11-36 
11-39 
11-45 
11-47 
11-48 
11-50 
12-25 
12-26 
12-27 
12-30 
12-35 
13-20 
13-22 
13-23 
14-15 
14-17 
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3 GROUND INSTRU­
MENTATION 
REQUIREMENTS 



REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

GENERAL 

3-1 GENERAL 

MISSION 
APOLLO 8 

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

B. WHEN A SPECIFIC HARDWARE ITEM OR OPERATIONAL CAPABILITY IS DEFINED AS A MANDATORY ITEM, THE HARDWARE 
AND/OR SOFTWARE INTERFACE REQUIRED TO PROVIDE THE MANDATORY OPERATIONAL CAPABILITY ARE TO ASS~E A 
MANDATORY STATUS ALSO. 

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

RULES 3-2 THROUGH 
3-4 ARE RESERVED. 

REV DATE I SECTION 
FINAL 11/7/68 J GROlJ'.l[) INSTRLMENTATION REQUIIREMENTS 

I GROUP PAGE 

I GENERAL 3-1 

FEe/TSG Fonn 292 lAUG ob) 



REV RULE CONDITION/MALFUNCTION 

3-5 COMPUTER 

A. MOC (IBM 360/75) 

B. DSC (IBM 360/75) 

C. COATS 'eNIVA<: 494) -I ONLINE 

D. CCATS (UNIVAC 494) -
STANDBY 

E. RTACF - 2 

3-6 ~ 

A. MOCR TOGGLE SWITCHES 
(BOTH A AND B) 

1- BSE ABORT REQUEST 

2. FIDO ABORT REQUEST 

3. FD ABORT REQUEST 

B. MOCR COMMAND PANELS 

1. EECOM 

2. GUIDO 

3. BSE 

C. MOCR CONSOLE/SITE 
SELECT CAPABILITY 

1. RTC CONSOI.E (CCATS) 

2. CCA TS CMD CONSOLE 
MED 

D. FC/M&O SWITCHING 
CAPABILITY 

1. FLIGHT DIRECTOR ! 2. CCATS CMD MED 

3-7 TELEMETRY 

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

B. PCM GROUND STATIONS (4) 

C. RECORDING AND PLAYBACK 

1. ALDS 

t 2. MSFN 
D. FM/FM GND STATION 

MISSION REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

PRELAUNCH MANDATORY 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH 1 MANDATORY AND 1 HIGHLY DESIRABLE 

PRELAUNCH 1 HIGHLY DESIRABLE 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH I HIGHLY DESIRABLE 

PRELAUNCH 1 HIGHLY DESIRABLE 

PRELAUNCH MANDATORY 

PRELAUNCH 1 OF 4 MANDATORY, 1 HIGHLY 
DESIRABLE 

IPRELAUNCH BOTH DESIRABLE 

PRELAUNCH 1 OF 2 MANDATORY 

SECTION 

CUES/NOTES/COMMENTS 

TO PROCESS MANDATORY S/V 
PARAMETERS AND TRAJECTORY DATA 

AN SSC (IBM 360/75) IS AVAIL-
ABLE AS BACKUP TO THE MOC OR 
DSC. 

FOR DISPLAY OF MANDATORY SIV 
PARAMETERS. 

FOR DISPLAY OF MANDATORY SIV 
EVENTS AND ANALOGS. 

GROUP PAGE 
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REV RULE CONDITION/MALFUNCTION 

A 3-8 TRAJECTORY 

A. TRAJECTORY DATA PRO-
CESSING 

1. AVAILABILITY OF ONE 
INDEPENDENT TRA-
JECTORY DATA 
SOURCES CIPR, USB 
TRACK) FROM LIO TO 
T+10 MIN. 

2. IU AND CMC TM 
V~CTORS FROM L/O 
TO INS~RTION PLUS 
60 SEC. 

B. RTCC - DATA SELECT 
CAPABILITY 

C. TRACKING DATA 
RECORDING 

A 3-9 MCC POWER 

A. BUS A1 

B. BUS A2 

C. BUS B1 

D. BUS B2 

MISSION REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

PRELAUNCH MANDATORY 

PRELAUNCH BOTH MANDATORY 

PRELAUNCH MANDATORY 

PRELAUNCH DESIRABLE 

PRELAUNCH MANDATORY 

PRELAUNCH MANDATORY 

PRELAUNCH MANDATORY 

PRELAUNCH MANDATORY 

SECTION 

APOLLO 8 A 12/11/68 GROUND INSTRUMENTATION REQUIREMENTS 
PEch'SG !"orm 291. (AUf; 65) 

CUES/NOTES/COMMENTS 

(A) INDEPENDENT VERIFICATION 
OF L/V NAVIGATION. 

(B) PROTECT AGAINST VIOLATION 
OF LAUNCH ENVELOPE. 

ORBIT GO/NO GO 

UNINTERRUPTABLE POWER FOR: 

1- PCM AND FM GROUND STATIONS 
NO.2. 

2. D/TV CONVERTERS 
(SWITCHABLE) 

3. MOC 
4. MITE "A" 
5. CP "Alf 
6. D/TV DATA DISTRIBUTION 
7. 1/2 OF RTCC CIM 
8. CMD CIM (SWITCHABLE TO 

BUS A2) 
9. CMD DDD'S 

UNINTERRUPTABLE POWER FOR: 

1. PCM AND FM G/S'S 
NO. 1 AND 8M-DADS 

2. DSC 
3. MITE "B" 
4. CP "B" 
5. 1/2 OF RTCC CIM 

20 SECONDS INTERRUPTABLE POWER 
FOR: 

1- PLOTBOARDS (POWER) 
2. FIDO SSR CONSOLES (POWER) 
3. PD/SDD 
4. RTACF 

20 SECONDS INTERRUPTABLE POWER 
FOR: 

1- VSM 
2. DOD'S 
3. MOCR, AREO-MED, AND VEHICLE 

SYS SSR CONSOLES (POWER) 
4. RTCC CIM ENCODERS 

GROUP PAGE 
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REV RULE 

A 3-10 

MISSION 

APOLLO 8 

CONDITION/MALFUNCTION 

~ 

A. MOCR D/TV CHANNELS 

NO. OF 
POSITION CHANNELS 

RETRO 1 
FIDO 1 
GUIDO 1 
EECOM 1 
GNC 1 
RTCC 1 
BOOSTER 4 

B. TRAJECTORY DISPLAY 

1. FOO LAUNCH DIGITALS 

2. Y V~ V 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

PRELAUNCH 10 OF 36 MANDATORY 

PRELAUNCH MANDATORY ON DITV 

PRE;LAUNCH MANDATORY ON 1 OF 4: 

(A) 10 X 20 SCRIBER PLOTTER 
(B) D/TV 
(C) RTCC PLOTBOARD 
(D) SSR PLOT BOARD 

3. RFO LAUNCH DIG ITALS PRELAUNCH MANDATORY ON D/TY 

5. $ VS A 

7. h VS d 

8. Yi VS Vi (CMe 
DYNAMIC STATUS) 

PRELAUNCH MANDATORY OF 1 OF 2: 

(A) D/TV 
(B) SSR PLOTBOARD 

PRELAUNCH MANDATORY ON 1 OF 2: 

(A) RTCC PLOTBOARD 
(B) SSR PLOT BOARD 

PRELAUNCH HIGHLY DESIRABLE ON 1 OF 2: 

(A) DITV 
(B) SSR PLOTBOARD 

PRELAUNCH I,IGHLY DESIRABLE ON 10 X 20 
SCRIBER PLOTTER. 

PRELAUNCH HIGHLY DESIRABLE ON 10 X 10 
SCRIBER PLOTTER. 

9. WEDGE ANGLE MONITOR PRELAUNCH HIGHLY DESIRABLE ON D/TV 

10. GUIDO ANALOG CHART PRELAUNCH MANDATORY ON TV 
RECORDERS ONE AND 
TWO 

C. ADEG CHANNELS 90-93 

D. VSM 

E.~ 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH MANDATORY 

PRELAUNCH HIGHLY DESIRABLE 

F. EIDOPHORS (3) PRELAUNCH 2 HIGHLY DESIRABLE 

CUES/NOTES/COMMENTS 

FOR CONTINGENCY ORBIT INSERTION 
MANEUVER DATA AND TFF LIMITS. 

FROM SELECTED TRACKING DATA 
SOURCE. 

MONITOR FOR MODES III AND IB 
MlINEUVER DATA. 

MONITOR FOR G-LIMIT VIOLATION. 

MONITOR FOR CROSS-RANGE LIMITS. 

MONITOR FOR ABORT MODES II, III 
AND lB. 

MONITOR FOR L/V AND SIC NAVIGA­
TION PERFORMlINCE (GUIDANCE 
SYSTEM ANALYSIS - COMPARES CMC 
WITH TRACKING). 

MUNITOR FOR L/V AND SIC NAVIGA­
TION PERFORMlINCE. 

CMC/IU GUIDANCE LAUNCH ANALOGS 

FOR DSC DISPLAYS 

FOR DISPLAY CAPABILITY 

NOTE: INDIVIDUAL FLIGHT CO TROLLERS W LL BE RESPONSIBLE FOR REPORTING LOS OF DISPLAY CAPABILITY OF 
MANDATORY PARAMETERS ITo THE FLI(t-n DIRECTOR. 

REV I DATE SECTION GROUP PAGE 
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REV RULE 

A 3-11 

A 3-12 

MISSION 

CONDITION/MALFUNCTION 

TIM I t\G 

A. MITE (2) 

CavMUNICATIONS 

A. MOCR 

1. FD LOOP I 2. AFD CONF LOOP 
3. MOCR SYS 1 & 2 
4. MOCR DYN 
5. A/G 1 LOOP } 6. A/G 2 LOOP 

B. MCC/LAUNCH COMPLEX 

1. 121 - CLTC } 
2. 111 - CVTS 
3. 212 - MSTC 
4. ALL OTHER MCC/ 

LAUNCH CO'1PU;:X 
LOOPS 

C. MCC/RSO 

1. FD LINE TO RSO } 
2. RSO PRIVATE LINE 
3. CAPE 111 RSO LOOP 

D. MISCELLANEOUS 

1. BSE TM MONITOR } LOOP 
2. CIF/USB LOOP 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

PRELAUNCH 1 MANDATORY 

PRELAUNCH 1 OF 2 MANDATORY 

PRELAUNCH ALL HIGHLY DESIRABLE 

PRELAUNCH 1 OF 2 MANDATORY TO T-3+07 

1 OF 3 MANDATORY, PRELAUNCH OTHER HIGHLY DESIRABLE 

PRELAUNCH DESIRABLE 

1 OF 3 MANDATORY, PRELAUNCH OTHER HIGHLY DESIRABLE 

PRELAUNCH DESIRABLE 

1:. MCC/REMOTED SITES - A/~ PRELAUNCH 1 LINE MANDATORY, 
TO THE MSFN SITES 1 HIGHLY DESIRABLE 

RULES 3-13 THROUGH 
3-16 ARE RESERVED 

REV DATE SECTION 

CUES/NOTES/COMMENTS 

MCC TIMING STANDARD TO SUPPORT 
MANDATORY RTCC/CCATS COMPUTERS 

FOR MISSION CONTROL 

MCC/CREW CavMUNICATIONS. AFTE 
T-3+07 MILA CAN MANUALLY KEY 
IF REQUIRED. 

FOR TERMINAL COUNT COORDINATla 
OF MCC - PAD ACTIVITIES. 

FOR TRAJECTORY VERIFICATION 
AND BOOSTER SAFING 

USED FOR MONITORING SPACE 
VEHICLES SUBSYSTEM CHECKOUT 

FOR MISSION CONTROL AND A/G 
VOICE. 

GROUP PAGE 

APOLLO 8 A 12/11/68 GROUND INSTRUMENTATION REQUIREMENTS SPECIFIC - MCC 3-5 
FEr,hSG I'orm 291 (AUr. 6c) 



REV RULE CONDITION/MALFUNCTION 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

A 3~17 §§f£ 

A. GSFC UNIVAC 494 (2) PRELAUNCH 1 MANDATORY 
COOUNICATIONS 
PROCESSOR 

B. WBD (40.8 KBPS) LINES PRELAUNCH 1 MANDATORY 
(2) BETWEEN MCC AND 
GSFC 

C. TTY CIRCUITS BETWEEN 
MCC AND GSFC 

1. THREE TEXT CIRCUITS PRELAUNCH 1 OF 3 HIGHLY DESIRABLE 

2. SIX LOW-SPEED (JJ) PRELAUNCH 1 OF 6 MANDATORY 
CIRCUITS 

A 3-18 !§£ 

TELEMETRY 

A.l. TEL IV 30-FT ANTENNA 
2. CIF VHF ANTENNA PRELAUNCH 1 OF 3 MANDATORY FOR S-II VHF TM 
3. MI LA VHF ANTENNA 

B. FINE M(XIJITOR 
1. CIF PRELAUNCH BOTH DESIRABLE 2. MILA 

C. CASTS PRELAUNCH DESIRABLE 

D. USB ANTENNAS 
1. MILA PRELAUNCH 1 OF 2 MANDATORY FOR TM 2. MANDY 

~ 

CUES/NOTES/COMMENTS 

A. ONE UNIVAC 494 CAN PERFORM 
ALL NECESSARY FUNCTIONS, 
THE SECOND ONE IS BACKUP. 

B. EITHER LINE CAN BE 
SWITCHED TO EITHER 
UNIVAC 494. 

1. FORACQ MESSAGE, LOW-SPEED 
CMD. 

2. FOR RECEPTION OF LOW-SPEED 
RADAR DATA. 

THESE ANTENNAS CAN BE 
SWITCHED TO MILA OR CIF 
FACILITIES. 

TO SUPPORT ONLY CSM DATA 
SOURCE. 

THIS CAPABILITY IS DEFINED NDER KSC/M FN COMMAND RULE 3-19 FOR LAUNCH COV RAGE. 

TRACKING 

A. THAT CAPABILITY 
R~QUIRED TO SATISFY 
THE REQUIREMENT OF 
RULE 3-8. 

B. TRACKING DATA RECORD 

VOICE COOUNICATIONS 

THIS KSC CAPABILITY IS DE­
FINED UNDER MCC RULE 3-12 
CO'+1UN ICATI (XIJS • 

MISSION REV I DATE 

PRELAUNCH MANDATORY 

PRELAUNCH HIGHLY DESIRABLE 

SECTION GROUP PAGE 
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REV RULE 

A 3-19 

A 3-20 

3-21 

MISSION 

APOLLO 8 

CONDITION/MALFUNCTION 

LAUNa-l PHASE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

KSC/MSFN SITES (S ITES NOT l STED DUE T VARIABLE LAUNCH AZIMUTH) MUST PROV 
FROM LIFTOFF THROUGH S-IVB UTOFF PLUS 60 SECCNDS. 

CMD USB PRELAUNCH HIGHLY DESIRABLE 

TM 

CSM-USB MILA PRELAUNCH 1 OF 2 MANDATORY ALDS 

S-JI VHF MILA PRELAUNCH 1 OF 2 MANDATORY ALDS 

S-IVB VHF MILA PRELAUNCH 1 OF 2 MANDATORY ALDS 

IU (S-BAND OR CCS) MILA PRELAUNCH 1 OF 2 MANDATORY ALDS 

TRACKING 

C-BAND 
PRELAUNCH 1 OF 2 MANDATORY TO T+10 MINUTES 

USB 

ALG COMMUNICATIONS 

USB PRELAUNCH MANDATORY 

VHF SIMPLEX A PRELAUNCH HIGHLY DESIRABLE 

GENERAL ORBITAL COVERAGE 

IT IS. REQUIRED THE MSFN HAV THE CAPAB LITY OF PROVIDING THE MCC THE MINIM 
LISTED BELOW OF 2 MSFN USB ITES PER R !vOLUTION THROUGH REVOLUTION 3. 

CMD USB PRELAUNCH HIGHLY DESIRABLE 

TM VHF PRELAUNCH MANDATORY 

USB PRELAUNCH MANDATORY 

~ C-BAND PRELAUNCH HIGHLY DESIRABLE 

\JSB PRELAUNCH MANDATORY 

ALG COMMUNICATIONS 

VHF HIGHLY DESIRABLE 
PRELAUNCH 

USB MANDATORY 

HSK, GDS, MAD 

IT IS MANDATORY 2 OF 3 OF Tt SE SITES F OVIDE THE FOLLOWING CAPABILITIES: 

ill USB PRELAUNCH MANDATORY 

~ USB PRELAUNCH MANDATORY 

~ USB PRELAUNCH MANDATORY 

RULES 3-22 THROUGH 
3-24 ARE RESERVED. 

REV I DATE SECTION 

A J 12/11/68 GROUND INSTRUMENTATION REQUIREMENTS 

CUES/NOTES/COMMENTS 

DE THE FOLLOWING CAPABILITIES 

M MISSION CONTROL SUPPORT 

TO COVER TRANS LUNAR COAST AND 
LPO. 

GROUP PAGE 
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REV RULE CONDITION/MALFUNCTION 

3-25 RIOMETER NETWORK SITES 

A. LIMA 

B. CRO } 
CYI 

MISSION REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

PRELAUNCH HIGHLY DESIRABLE 

PRELAUNCH 1 OF 2 HIGHLY DESIRABLE 

SECTION 

CUES/NOTES/COMMENTS 

GROUP PAGE 
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4 TRAJECTORY 
AND 
GUIDANCE 



REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

4-1 THE LAUNCH PHASE WILL BE TERMINATED FOR THE FOLLOWING CONDITIONS: 

A. VIOLATION OF VEHICLE BREAKUP LINE. 

B. TFF ~l + 40 AND DECREASING AFTER TOWER JETTISON. 

C. VIOLATION OF ENTRY "G" LIMIT. 

D. VS INCREASING. 

E. OVERS PEED CONDITIONS AT INSERTION. 

4-2 THE LES WILL NOT BE JETTISONED UNTIL MODE II CAPABIL,ITY IS ESTABLISHED BY TFF ~1 + 20 AND INCREASING. 

4-3 AFTER ACHIEVING "S-IVB TO ORBIT" CAPABILITY, EARLY STAGING WILL BE EXECUTED FOR PREMATURE S-II SHUTDOWNS 
OR FAILURES AS OUTLINED IN SECTION 5. 

4-4 MODE II, III, IV, AND APOGEE KICK 

A 4-5 

A. THE GROUND IS PRIME FOR ABORT MODE DETERMINATION AND MANEUVER COMPUTATION. 

B. MANEUVERS WILL BE INTERRUPTED WHEN TFF = 1 + 40 AND DECREASING. 

C. MODE IV MANEUVERS WILL BE INTERRUPTED IF THE CURRENT ALTITUDE IS 75 NM, DECREASING AND hn <400K FT. 

D. IF ENTERING, UTILIZE LIFT TO AVOID LAND. UNAVOIDABLE LAND LANDING USE RL 900
• 

E. MAXIMUM NUMBER OF SPS RESTART ATTEMPTS IS TWO. 

F. IF NO SLA SEP OR IF SPS FAILS: 

1. hp <40 - EXECUTE CM/SM SEPARATION BY TFF = 1 + 40. 

2. 40 < h <75 - GROUND WILL DECIDE TO USE SM RCS ASAP OR AT APOGEE TO REDUCE h TO 40 NM. 
P P 

MODE I I I ABORTS 

A. PREDICTED TFF AFTER SPS CUTOFF <1 + 40. 

1. FULL LIFT IP ON WATER - DO NOT BURN. 

2. G&N GO AND FULL LIFT IP ON LAND - BURN TO TFF = 1 + 40, RL 900
• 

3. G&N NO-GO AND FULL LIFT IP ON LAND - BURN A REDUCED ~V TO OBTAIN TFF AFTER C/O AND RL goo. 

B. IF ~TB ~2 SECONDS, DO NOT BURN. 

C. IF IGNITION OCCURS AFTER GETI +10 SECONDS, BURN UNTIL G&N ~R = 0, RL 550 • (IF UNABLE TO BURN 
~R = 0, RL 900 ) 

4-6 THE SPACECRAFT CMC WILL BE NO-GO FOR ABORT MANEUVER DETERMINATION AND MONITORING FOR THE FOLLOWING: 

A. CMC PROGRAM FAILURE. 

B. RTCC AND CMC TFF DIFFERENCE >40 SECONDS. 

C. CONFIRMED ERROR IN SIC PLATFORM VELOCITY COMPONENTS OF >50 FPS IN X OR 100 FPS IN Z. 
MISSION REV DATE I SECTION I GROUP PAGE 
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REV ITEM 

4-7 THE ORBIT IS "GO" 

NASA - Manned Spacecraft Cenfer 
MISSION RULES 

IF h >75 I'M p-

RULE NUMBERS 4-8 THROUGH 
4-19 ARE RESERVED. 

MISSION REV DATE SECTION I GROUP 
APOLLO 8 FINAL 11/7 /68 TRAJECTORY AND GUIDANCE I LAUNCH 

FEC/TSG Form 292 (AUG M) 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

4-20 EARTH ORBITAL ALTITUDE CONSTRAINTS: 

A. REAL-TIME MISSION PLANNING 

PERIGEE - 85 NM MINIMUM, MAXIMUM h IS DETERMINED BY THE AMOUNT OF SM-RCS 
AVAILABLE FOR HYBRID DEORBIT. P 

B. CONTINGENCY 

PERIGEE - 75 NM MINIMUM (VIOLATIONS WILL BE CORRECTED ASAP) 

IF hp <75 NM AND MANEUVER TO RAISE hp IS NOT POSSIBLE. 

1. 40 < h <75 - EXECUTE SPS RETROGRADE ASAP UNTIl'h <40. IF NO SPS USE SM-RCS. 
P P 

2. h <40 - CM/SM SEP RETRO WILL RECOMMEND ENTRY PROFILE. 
P 

4-21 THE SEPARATION MANEUVER FOR CONTINGENCY CSM SEPARATION FROM S-IVB IS: 

A. IMPENDING S-IVB EXPLOSION - ~ SECONDS SPS ASAP. (7000 FEET SEPARATION IN 200 SECONDS.) 

B. ATTITUDE RATES ~5 DEG/SEC - ~ SECONDS RCS ASAP. 

C. YAW ATTITUDE >60 DEG - ~ SECONDS RCS ASAP. 

D. CSM RETROFIRE REQUIRED - SEPARATE 20 MINUTES PRIOR TO RETRO, 5 FPS RCS RETROGRADE WITH LINE ON 
HORIZON. 

4-22 SPACECRAFT COMPUTER TIMING UPDATES ARE REQUIRED FOR SET ERRORS GREATER THAN ~ SECONDS. 

4-23 TIME BETWEEN EPO RETROFIRE GETI AND 400K MUST BE >2 MINUTES. IF NOT, RETARGET FOR NEXT PTP. 

4-24 IF SPS ~PO RETROFIRE ~TB ~. SECONDS, USE SCS AUTO TVC. 

4-25 PLANNED G&N AND SCS RETROFIRE MANEUVERS WILL BE UPDATED IF: 

A. THE COMPUTED RETROFIRE POSITION CHANGES BY >0.50 DEG LONGITUDE PRIOR TO GETI - 30 MINUTES. 

B. THE COMPUTED RETROFIRE POSITION CHANGES BY >2 DEG LONGITUDE AFTER GETI - 30 MINUTES. 

4-26 IF A G&N FAILURE IS DETECTED PRIOR TO RETROFIRE, CREW USES SCS ~V MODE WITH AN EMS ENTRY. 

4-27 IF SPS 'fAILS AFTER EPO RETROFIRE IGNITION OR NO SLA SEP: 

A. h >75 NM - RETARGET FOR NEXT BEST PTP USING THE RCS. 
P 

B. h <75 NM - REMAIN IN RETRO ATTITUDE AND BURN SM RCS USING FOLLOWING PRIORITY: 
P 

1. BURN aV RESIDUALS. 

2. BURN MAXIMUM SM aV AVAILABLE. 

3. BURN CM RCS TO hp = 40 NM IF SM RCS aV NOT SUFFICIENT TO OBTAIN 40 NM. 
ALL THRUSTING AT TFF = 7 MINUTES. 

IF h <40 NM TERMINATE P-

MISSION REV DATE .1 SECTION GROUP 1 PAGE 
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REV RULE CONDITION/MALFUNCTION 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING CUES/NOTES/COMMENTS 

4-28 THE G&N IS NO-GO FOR ENTRY F: 

A. CMC VALUE OF DOWNRANGE RROR eRp - RT) AT .2g DIFFERS >~100 NM FROM GR UND VALUE OF >±115 NM FROM 
BACKUP CHART VALUE. CR W FAILOVER TO EMS ENTRY AS FIRST PRIORITY OR G OUND BANK ANGLE AND RETRB 
AS SECOND PRIORITY. 

B. V AND Y AT 400K ARE OUT IDE CORRID R. GROUND WILL PROVIDE ENTRY PROFI E. 

4-29 THERE WILL BE NO BOOSTER NA IGATION OR TARGET UPDATES FOR EITHER TLI OPPOR UNITY. 

4-30 THE CMC STATE VECTOR WILL B UPDATED P lOR TO TLI WITH BEST MSFN VECTOR. 

4-31 A PROPERLY OPERATING G&N (C~C + IMU) A D S-IVB INERTIAL GUIDANCE SYSTEM AR MANDATORY FOR TLI. 

A 4-32 THE MAXIMUM ALLOWABLE MISAL GNMENT RAT BETWEEN THE IU AND IMU IS 0.6 DEG/ R IN ANY AXIS. 

4-33 THE SIC LIFT-OFF REFSMMAT W LL BE USED FOR BOTH TLI OPPORTUNITIES. 

4-34 DISPERSED S-IVB TLI CUTOFF. 

A. PREDICTED END OF LUNAR 
ORBIT MISSION FUEL 
RESERVES ~ FPS. 

B. PREDICTED END OF LUNAR 
ORBIT MISSION FUEL 
RESERVES <1000 FPS. 
AND: --

1. PREDICTED END OF 
LUNAR FLYBY MISSION 
FUEL RESERVES 
>5500 FPS .. 

2. PREDICTED END OF 
LUNAR FLYBY MISSION 
FUEL RESERVES 
<5500 FPS. 

MISSION REV DATE 

A. CONTINUE MISSION: EXECUTE 
MIDCOURSE CORRECTIONS CON­
SISTENT WITH LUNAR ORBIT 
MISSION. 

B. 

1. CONTINUE MISSIONj EXECUTE 
MIDCOURSE CORRECTIONS FOR 
FREE RETURN FLYBY. 

2. PERFORM ALTERNATE EARTH 
ORBIT MISSION OR DIRECT 
ABORT. 

SECTION 

A. END OF LUNAR ORBIT MISSION 
FUEL RESERVES ARE AFTER 
EXECUTION OF BAP MCC, LOI, 
CIRCULATION, AND TEl. 
(ACTUAL VALVES VARY WITH 
DAILY WINDOW.) 

B. 4500 FT/SEC IS RESERVED 
FOR· CONTINGENCY ABORT 
SITUATIONS. END OF LUNAR 
FLYBY MISSION FUEL 
RESERVES ARE AFTER EXECU­
TION OF FLYBY MCC ONLY. 
(ACTUAL VALVES VARY WITH 
DAILY WINDOW.) 

1. CONTINGENT UPON CHECK­
OUT OF GROUND CAPA­
BILITY TO COMPUTE 
LARGE INITIAL MCC. 

GROUP PAGE 
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REV RULE CONDITION/MALFUNCTION 

4-35 DIFFERENCE IN CMC AND IU 
PLATFORM VELOCITY COMPO-
NENTS OR TOTAL VELOCITY 
AT INSERTION: 

A. VIOLATION OF ANY OF THE 
FOLLOWING: 

Ill< > 34.S FPS 

IlY > 64.2 FPS 

IlZ > ~ FPS 

IlVT >2l..:;t FPS 

B. FOR ANY OF THE 
FOLLOWING: 

L.!! < IlX < 34.8 

~ < IlY <.§id 

27.0 < IlZ < 86.6 

13.0 < IlVT < .ll.d 

C. VIOLATION OF ANY OF THE 
FOLLOWING ORBITAL DECI-
SION PARAMETERS AT 
GET = 1 HR 45 MIN. 

llA > 17,400 FT 

IlW > ~ FT/SEC 

IlW > 26,400 FT 

4-36 DIFFERENCE IN MSFN AND IU 
OOIr.NRANGE POSITION (Il')) 
>103,500 FT. AT GET = 5 
MIN. 

RULES 4-37 THROUGH 4-45 
ARE RESERVED. 

MISSION REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

A. TLI IS NO-GO. 

B. TLI IS TEMPORARILY NO-GO. 

C. TLI 1 S NO-GO. 

TLI IS NO-GO. 

SECTION 

CUES/NOTES/COMMENTS 

B. REFER TO ORBITAL DECISION 
PARAMETERS (PART C) 

C. IU COMPARED TO MSFN. 

GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

4-46 THE CMC WILL BE NO-GO FOR MANEUVER CONTROL FOR ANY OF THE FOLLOWING: 

A. COMPUTER PROGRAM FAILURE. 

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

1. SEXTANT STAR CHECK: AUTO OPTICS POSITIONING DOES NOT PLACE SELECTED STAR IN FIELD OF VIEW 
OF SXT. 

2. HORIZON CHECK ERROR >i DEG FOR RETROFIRE FROM EPO. 

4-47 MODE III, MODE IV, APOGEE KICK OR EPO RETROFIRE WILL BE COMPLETED BY MANUAL TAKEOVER FOR ANY OF THE 
FOLLOWING: 

A. ATTITUDE EXCURSIONS ~5 DEG. 

B. VG INCREASING. 

4-48 LOI (ONE & TWO), TEl, TLC ABORTS AND LUNAR ORBIT ABORTS WILL BE COMPLETED BY MANUAL 
TAKEOVER FOR ANY OF THE FOLLOWING: 

A. ATTITUDE EXCURSIONS ~lO DEG.} 
EXCLUDING START TRANSIENTS 

B. ATTITUDE RATES ~10 DEG/SEC. 

A 4-49 MIDCOURSE CORRECTIONS, LOI AND LUNAR ORBIT CIRCULARIZATION WILL BE TERMINATED AFTER MANUAL TAKEOVER AND 
RATE DAMPING FOR ATTITUDE RATES ~10 DEG/SEC. 

MISSION 

APOLLO 8 

RULES 4-50 THROUGH 
4-55 ARE RESERVED. 

REV DATE SECTION 

A 12/11/68 TRAJECTORY AND GUIDANCE 

FEe/TSG Fonn 292 \AUG fob) 
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REV RULE CONDITION/MALFUNCTION 

A 4-56 MIDCOURSE CORRECTION 
NOMINAL EXECUTION POINTS 
WILL BE AT 

A. TLI C/O + 6 HRS. 

B. TLI c/o + 25 HRS. 

C. LOI - 22 HRS. 

D. LOI - 8 HRS. 

4-57 TRANS LUNAR MIDCOURSE 
CORRECTION EXECUTION 
CRITERIA. 

A. FIRST MCC <3 FPS AT 
TLI c/O +6 HRS. 

B. ALL SUBSEQUENT MCC'S. 

l. llV
MCC 

<1 FPS 

2. 1 FPS llV
MCC

':' 
.2. FPS':' 

3. 5 FPS < llV <10 
FPS MCC 

4. llVMCC >10 FPS. 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

A. DO NOT EXECUTE MCC AT PLANNED 
TIME 

B. 

1. DO NOT EXECUTE MCC AT 
PLANNED TIME. (EXCEPTION­
LAST MCC) 

2. CONSIDER LATER MCC TIME 
TO ALLOW llV >.2. FPS. 

3. EXECUTE MCC WITH SPS AT 
PLANNED TIME. 

4. SCHEDULE EARLIER MCC 
TIME TO ALLOW REDUCTION 
IN IN. 

CUES/NOTES/COMMENTS 

THE MANEUVER EXECUTION 
CRITERIA (RULE 4-57) WILL BE 
APPLIED TO MANEUVERS CALCU­
LATED AT THESE POINTS. 
EARLIEST MCC IS AT TLI C/O 
+4 HRS. 

A. THREE FPS IS THE 30 MSFN 
VELOCITY UNCERTAINTY AT 
TIME OF MANEUVER COMPU­
TATION. 

B. 

1. ONE-HALF FPS IS 30 
MSFN TRACKING UNCER­
TAINTY AFTER 20 HRS • 

2. .2. FPS IS SPS MINIMUM 
IMPULSE; MAY BE 
EXECUTED RCS AT 
PLANNED TIME. 

4-58 THE G&N WILL BE THE PRIMARY MODE OF EX CUTING TRANS LUNAR MIDCOURSE CORRECT ONS: (A) RCS (B) SPS >1 SEC. 

4-59 THE RESIDUALS OF ALL TRANSL NAR MCC'S ILL BE TRIMMED TO .2 FPS IN ALL AXE • 

A 4-60 PER[UDNE ALTITUDES BETWEEN 0 NM AND 7 NM WILL BE CONSIDERED IN ORDER TO ETAIN MINIMUM MISS DISTANCE 
OVER THE LUNAR LANDING SITE 

MISSION REVJ DATE SECTION I GROUP PAGE 
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REV RULE 

A 4-51 

A 4-52 

A 4-53 

A 

MISSION 

APOLLO 8 

" e " ~ 

CONDITION/MALFUNCTION 

A "GO" FOR LOI REQUIRES: 

A. COMMITMENT TO AT LEAST 
4 HOURS IN LPO. 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

B. ADEQUATE FUEL REMAINI~ 
FOR SUBSEQUENT MISSION 
OPERATIONS. 

C. hpe >50 *' 

PREMATURE LOI SHUTDOWN: 

A. RESULTING APOLUNE A. EVALUATE TEl/CIRCULARIZATION 
<Rl~ 11M AND 
PERILUNE >25 11M 

B. RESULTING APOLUNE B B. DO DIRECT RETURN ABORT BURN 
>RlSQWl 11M ASAP. 

C. RESULTING hp <25 NM C. PERFORM MANEUVER(S) TO RAISE 
hp >40 11M ASAP. 

THE MAXIMUM ALLGIABLE 
SHIFT IN THE LINE OF 
APSlDES OF RESULTANT 
LUNAR PARKING ORBIT 
IS ±30 DEG. 

RULES 4-64 THROUGH 4-75 
ARE RESERVED. 

REV DATE SECTION 

CUES/NOTES/COMMENTS 

A. THIS PROVIDES ONE REV OF 
TRACKING POST-LOI FOR 
CALCULATION OF TEl. 

B. INCLUDES LOI, CIRCULARI-
ZATION, TEl, AND RESERVES. 

A. (CORRESPONDING CMC 
APOLUNE ALTITUDE IS 
~ 8900 NM-CONIC SOLUTION). 

GROUP PAGE 
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REV RULE CONDITION/MALFUNCTION 

4-76 THE CIRCULARIZATION MANEUVE 

4-77 A "GO" FOR CIRCULARIZATION 
REQUIRES: 

COMMITMENT TO AT LEAST 4 
HOURS IN 60 NM 'CIRCULAR-
LPO 

4-78 LUNAR ORBIT ALTITUDE 
CONSTRAINTS 

A. REAL-TIME MISSION 
PLANNING - PERILUNE 
60 t+1 MINIMUM. 

B. CONTINGENCY (VIOLATIONS 
MUST BE CORRECTED ASAP) 
- PER I LUNE 1.2. NM 
MINIMUM. 

RULES 4-79 THROUGH 4-85 
ARE RESERVED. 

MISSION REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

WILL. NOT E E TARGETED TO REMOVE ANY OUT-OF-P~ 

SECTION 

CUES/NOTES/COMMENTS 

E VELOCITY. 

THIS PROVIDES ONE REV OF 
TRACKING POST-CIRCULARIZATION 
FOR CALCULATION OF TEl. 

GROUP PAGE 

APOLLO 8 INAL 11/7 /68 TRAJECTORY AND GUIDANCE LUNAR ORBIT 4-9 

FE!'!!' ,n 
" 

, 
,loG Form 291 ,AUG 65) 



REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

4-86 TRANS EARTH MCC'S WILL BE TARGETED TO ACHIEVE ENTRY CONDITIONS AS FOLLOWS: 

A 4-87 

A. IF VEl >30,000 FPS .QE. G&N NO-GO, USE STEEP TARGET LINE. 

B. IF VEl <30,000 FPS AND G&N GO, USE SHALLOW TARGET LINE. 

TRANS EARTH MCC PHILOSOPHY. 

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

B. MCC'S WITH bV LESS THAN TWICE MSFN HORIZONTAL VELOCITY ACCURACY WILL NOT BE EXECUTED. 

2 X MSFN ~ 2 FPS BEFORE EI-50 HRS 
2 X MSFN s:::: 1 FPS AFTER EI-50 HRS 

C. IF yEI IS OUTSIDE THE ENTRY CORRIDOR BY > MSFN.ACCURACY, EXECUTE MCC ASAP (EXCEPTION: FIRST TEC MCC 

D. LAST MCC WILL BE SCHEDULED NO LATER THAN EI-2 HOURS. 

E. THE G&N WILL BE THE PRIMARY MODE OF EXECUTING ALL TEC MCC'S. (A) RCS (B) SPS >L SEC. 

F. MCC'S >11 FPS WILL USE SPS IF PRACTICAL. 

G.· THE X-AXIS RESIDUALS OF SPS MCC'S WILL BE TRIMMED TO WITHIN .2 FPS. 

4-88 TEC MCC'S FOR LANDING AREA CONTROL: 

A. PRIOR TO EI-24 HRS: WILL BE EXECUTED FOR RECOVERY ACCESS VIOLATIONS, UNACCEPTABLE WEATHER AT 
SPLASH, OR IF ANY PART OF THE OPERATIONAL FOOTPRINT IS ON LAND. 

B. AFTER EI-24 HRS: WILL NOT BE EXECUTED. 

4-89 ENTRY CONDITIONS WILL BE CONTROLLED TO AVOID HEAT SHIELD LIMITATIONS. 

4-90 BACKUP ENTRY IS CONSTRAINED AS FOLLOWS: 

A. THE CONSTANT G ENTRY MUST FALL BETWEEN 3 AND 5 G'S. 

B. EMS RANGING WILL NOT BE ATTEMPTED UNTIL V <25,500 FPS. 

4-91 WEATHER AVOIDANCE WITH AERODYNAMIC LIFT WILL NOT BE ATTEMPTED UNLESS THE G&N IS OPERATIONAL, OR 
EMS-INDICATED VELOCITY <25,500 FT/SEC. 

4-92 PREDICTED ENTRY CORRIDOR VIOLATION AFTER LAST MCC OPPORTUNITY CEI-2 HRS): 

A. UNDERSHOOT LINE EXCEEDED: GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK G IS PASSED 
THEN FLY G&N. 

B. OVERSHOOT LINE VIOLATED: GROUND ADVISE CREW TO FLY NEGATIVE LIFT TO 2 G'S FOLLOWED BY ~ 
G CONSTANT GENTRY. 

MISSION REV I DATE I SECTION I GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

4-93 IF THE EMS INDICATES A SKIP CONDITION, NEGATIVE LIFT SHOULD BE ACHIEVED PRIOR TO VERIFYING THE EMS 
WITH CROSS CHECKS. 

4-94 IF THE EMS INDICATES AN UNDERSHOOT CONDITION EXISTS, FULL LIFT SHOULD BE ACHIEVED PRIOR TO VERIFYING 
THE EMS WITH CROSS CHECKS. 

A 4-95 THE G&N IS NO-GO DURING ENTRY IF: 

A. P65 VALUE VL DIFFERS FROM GROUND VALUE BY GREATER THAN ±800 FPS. 

B. P65 VALUE OF DL DIFFERS FROM GROUND VALUE BY GREATER THAN ±.6G'S. 

C. CAUSES TRAJECTORY TO VIOLATE THE OFFSET LIMITS (SKIP) ON EMS SCROLL. 

D. CAUSES TRAJECTORY TO VIOLATE ONSET LIMITS (G) ON EMS SCROLL. 

E. IF G&N TRIM ATTITUDES AT CM/SM SEPARATION DIFFER FROM HORIZON MmNITOR ATTITUDE BY >5 DEGREES. 

F. IF THE G&N TRIM ATTITUDES AT .05G DIF.FERS FROM THE GROUND VALUES BY >5 DEGREES. 

G. IF CMC FAILS TO SEQUENCE FROM P63 TO p64 AT RET .05G ± 5 SEC. 

RULES 4-96 THROUGH 4-100 
ARE RESERVED. 

MISSION REV I DATE I SECTION 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

4-101 IF SAFING CANNOT BE CONFIRMED BY THE BRSO OR OTHER NASA TELEMETRY SOURCES, ANOTHER SAFING ATTEMPT 
WILL BE MADE BY THE RSO ON THE FIRST ORBITAL PASS OVER THE CAPE. COORDINATION WILL BE EFFECTED 
WITH THE SUPERINTENDENT OF RANGE OPERATIONS (SRO) AND Floo TO ENSURE COMMAND COVERAGE, NON­
INTERFERENCE WITH OTHER COMMAND FUNCTIONS, AND TELEMETRY DISPLAY AVAILABILITY. AT THE AGREED 
TIME FIDO WILL STATE, "COf'IMAND CLEAR, RSO SEND SAFE". UPON CONFIRMATION, THE RSO WILL STATE, 
"SAFING CONFIRMED". 

TRACKING SOURCES: 

4-102 AT LEAST TWO VEHICLE POSITION DATA SOURCES ARE MANDATORY BEFORE LAUNCH FOR EACH PHASE OF POWERED 
FLIGHT TO ENABLE THE RANGE SAFETY OFFICER TO DETERMINE IF THE SPACE VEHICLE IS NORMAL OR VIOLATES 
ESTABLISHED INFLIGHT SAFETY CRITERIA. 

4-103 DATA FROM TWO (2) OF THE FOLLOWING THREE (3) RADARS ARE MANDATORY BEFORE LAUNCH (OTHER HIGH 
DESIRABLE): BERMUDA FPS-16, BERMUDA FPq-6, AND GRAND TURK TPq-18. 

4-104 XY, XZ, AND IP PLOTS AT BERMUDA USING INPUTS FROM EITHER THE BDA FPS-16 OR BDA FPQ-6 RADAR ARE 
MANDATORY FOR LAUNCH. OTHER IS HIGHLY DESIRABLE. 

4-105 OOOP DATA TO THE CAPE KENNEDY RTCS FOR IP COMPUTATION AND RSO DISPLAY DURING FIRST STAGE BURN IS 
HIGHLY DESIRABLE. 

AIRBORNE SYSTEMS: 

4-106 TWO OPERATIONAL RANGE SAFETY COMMAND RECEIVERS ON EACH LAUNCH BOOSTER STAGE (THE S-IC, S-II AND 
THE S-IVB) ARE MANDATORY FOR LAUNCH. THE RANGE SAFETY SUPERVISOR (CRSS) WILL DETERMINE IF THE 
RECEIVERS ARE OPERATING PROPERLY FOR LAUNCH. 

4-107 THE IU C-BAND BEACON SYSTEM (2 BEACONS) IS MANDATORY FOR LAUNCH. 

COI'MAND/CONTROL: 

4-108 THE NASA BERMUDA DRS COMMAND/CONTROL SYSTEM IS MANDATORY FOR LAUNCH. 

4-109 RANGE SAFETY COMMANDS ("ARM/MFCO" AND "DESTRUCT/PD") WILL HAVE MANDATORY PRECEDENCE OVER ALL OTHER 
COMMANDS. TIMERS IN THE RSO CONSOLE WILL PROVIDE A 4 SECOND TIME DELAY BETWEEN "ARM/MFCO" AND 
"DESTRUCT/PD". 

COMMUNICATIONS: 

4-110 TWO PRIVATE, INDEPENDENT, GEOGRAPHICALLY DIVERSIFIED COMMUNICATION LINKS BETWEEN THE RSO AND BRSO 
ARE MANDATORY. 

4-111 TWO OF THE FOLLOWING THREE COMMUNICATIONS LINKS ARE MANDATORY BETWEEN THE RSO AND FD/FIoo: 

A. RSO LOOP (CAPE Ill). 

B. RSO PRIVATE LINE (GREENPHONE/YELLOWPHONE). 

C. FLIGHT DIRECTOR'S LOOP. 

MISSION REV DATE I SECTION I GROUP PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 
MISSION RULES 

4-112 A COMMUNICATIONS LINK BETWEEN RSO AND RANGE SAFETY SUPERVISOR (CRSS) AT THE LAUNCH CONTROL CENTER 
IS MANDATORY. 

A 4-113 GREENPHONE COMMUNICATIONS LINK BETWEEN RSO AND THE LAUNCH VEHICLE TEST CONDUCTOR (CLTC) IS 
HIGHLY DESIRABLE. 

TELEMETRY: 

4-114 IU TELEMETRY DATA (ONBOARD GUIDANCE PARAMETERS) TO THE RTCS ARE HIGHLY DESIRABLE FROM T+0 UNTIL 
S-IVB CUTOFF FOR IP COMPUTATION AND RSO DISPLAY. 

4-115 TELEMETRY REQUIREMENTS TO BE DISPLAYED FOR THE RSO AND BRSO ARE HIGHLY DESIRABLE. FOR LAUNCH 
VEHICLE AND SPACECRAFT HARDWARE ENTRIES AND APPROPRIATE CATEGORIES, REFERENCE THE FOLLOWING ITEMS: 

(1) FOR RSO DISPLAY: TO BE DETERMINED 

(2) FOR BRSO DISPLAY: TO BE DETERMINED 

~: 

4-116 ANNUAL PROFILE WIND RESTRICTION TO BE DETERMINED. 

4-117 MINIMUM RANGE SAFETY CEILING AND VISIBILITY TO BE DETERMINED. 

RULES:4-118 THROUGH 4-120 
ARE RESERVED. 

MISSION REV I DATE I SECTION 
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REV ITEM 

A 5-1 BSE GENERAL RULES 

NASA - Manned Spacecraft Center 
MISSION RULES 

A. BSE GENERALIZED SWITCH SELECTOR COMMAND CAPABILITY EXISTS: 

1. WHEN CREW ENABLES IU COMMAND SYSTEM (EXCEPT AS NOTED BELOW IN ITEM D) 

2. AFTER TB7 + 20 MINUTES 

3. AFTER SPACECRAFT SEPARATION EXCEPT AS NOTED IN ITEM D. 

B. BSE MANEUVER UPDATE CAPABILITY EXISTS FOR TB7 MANEUVERS ONLY. 

C. BSE HAS NO NAVIGATION UPDATE OR TARGET UPDATE CAPABILITY. 

D. BSE HAS NO COMMAND CAPABILITY DURING POWERED BURNS PHASES, WHETHER IT IS MANNED OR UNMANNED, 
THEREFORE, DURING AN UNMANNED BURN THERE IS NO WAY TO CUT THE LAUNCH VEHICLE OFF. 

E. THERE ARE NO CONDITIONS FOR WHICH A UNMANNED RESTART ATTEMPT WILL BE TERMINATED BY THE BSE, 
EXCEPT IF THE SPACECRAFT IS NOT A SAFE DISTANCE AWAY FROM THE LAUNCH VEHICLE. 

F. A SAFE DISTANCE BETWEEN THE SPACECRAFT AND S-IVB/IU IS DEFINED AS 7000 FT. 

G. BSE WILL RECOMMEND A SPACECRAFT SEPARATION PRIOR TO TBG INITIATE OR TLI INHIBIT IN TBG FOR ANY 
CONFIRMED MALFUNCTION IN THE LAUNCH VEHICLE WHICH RESULTS IN: 

1. A CATASTROPHIC HAZARD, 

2. INSUFFICIENT CONSUMABLES TO ASSURE A 95 PERCENT PROBABILITY OF GUIDANCE CUTOFF, 

3. OR, FUNCTIONAL CONDITIONS LEADING TO A DEFINITE PREDICTION OF LESS THAN 10 PERCENT PROBABILITY 
OF ACHIEVING A SATISFACTORY TLI CUTOFF ONCE THE ENGINE IS STARTED. IN ASSESSING (3), CONDITIONS 
LEADING ONLY TO A FAILURE TO RESTART THE ENGINE WILL NOT BE CONSIDERED. 

H. IN THE EVENT OF NO S-IVB IGNITION AT RESTART O~ AN EARLY SECOND BURN S-IVB CUTOFF, THE SPACECRAFT 
SHOULD REMAIN ATTACHED TO THE S-IVB/IU AND MONITOR LH2 AND LOX ULLAGE PRESSURES. IF SEPARATION 
IS REQUIRED, THE SPACECRAFT SHOULD IMMEDIATELY GO TO A SAFE DISTANCE (7000 FT) FROM THE S-IVB/IU. 

I. IF THE SPACECRAFT TLI INHIBIT SWITCH IS SET IN THE INHIBIT POSITION AFTER TBG INITIATE BUT PRIOR 
TO TBG + 9 MIN 20 SEC, SPACECRAFT WILL NOT BE SEPARATED UNTIL POSITIVE VERIFICATION HAS BEEN 
RECEIVED BY THE GROUND OR CREW DISPLAYS THAT THE LVDC HAS RECYCLED TO TB5 OR TBGC. 

J. ABORT DURING LAUNCH PHASE WILL BE RECOMMENDED FOR THE FOLLOWING: 

5-3 S-IC LOSS OF THRUST 
5-14 LAUNCH VEHICLE INERTIAL PLATFORM FAILURE - ATTITUDE REFERENCE 
5-15 S-IJ LOSS OF THRUST ON TWO OR MORE ENGINES PRIOR TO S-IVB TO ORBIT CAPABILITY 
5-16 S-II SECOND PLANE SEPARATION FAILS TO OCCUR 
5-17 S-II GIMBAL SYSTEM FAILURE - ACTUATOR HARDOVER INBOARD PRIOR TO S-IVB TO ORBIT CAPABILITY 
5-18 COLD HELIUM SHUTOFF VALVES FAIL OPEN 
5-20 S-IVB LOSS OF HYDRAULIC FLUID 
5-21 S-IVB LOSS OF THRUST 

K. S-II/S-IVB EARLY STAGING WILL BE RECOMMENDED FOR THE FOLLOWING: 

5-15 S-II LOSS OF THRUST TWO OR MORE ENGINES AFTER S-IVB TO ORBIT CAPABILITY BUT PRIOR TO 
TB3 + 5 MIN 35 SEC 

5-17 S-II ACTUATOR HARDOVER INBOARD AFTER S-IVB TO ORBIT CAPABILITY 

L. SPACECRAFT SEPARATION OR TLI INHIBIT PRIOR TO RESTART WILL BE RECOMMENDED FOR THE FOLLOWING: 

5-.22 S-IVB FIRST BURN LONGER THAN 3 MIN 03 SEC 
5-51 LOSS OF ATTITUDE CONTROL DURING TB5, TB6, OR TB7 PRIOR TO RESTART 
5-57 J-2 ENGINE CONTROL BOTTLE PRESSURE LESS THAN 400 PSIA 
5-58 INERTIAL PLATFORM FAILURE 
5-65 ACTUATOR HARDOVER 
5-66 LOSS OF S-IVB HYDRAULICS 

M. SPACECRAFT SEPARATION OF TlI INHIBIT PRIOR TO RESTART WIll BE RECOMMENDED UNLESS COMMAND ACTION IS 
SUCCESSFUL FOR THE FOllOWING: 

5-4G J-2 ENGINE MAIN lOX VALVE FAllS TO CLOSE AT S-IVB CUTOFF 
5-49 S-IVB COLD HELIUM SHUTOFF VALVES FAll TO CLOSE 
5-50 S-IVB CONTINUOUS VENT SYSTEM (CVS) REGULATOR FAllS TO OPEN IN TB5 
5-55 S-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS +36 OR -26 PSID 

t-.;..M.;.,l S:;.;S:;.;I . .:O;.;,N-If_R_E.;..V_+=-IDA;.;,T;..;E~_-IIi-=s~ECT ION 
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REV ITEM 

A 5-1 
(CONT) 

MISSION 

APOLLO 8 

& 

NASA - Manned Spacecraft Center 
MISSION RULES 

5-61 S-IVB COLD HELIUM SPHERE PRESSURE LOW «600 PSIA) 
5-64 S-IVB LH2 TANK ULLAGE PRESSURE LOW 
5-67 J-2 ENGINE START BOTTLE PRESSURE HIGH 
5-68 S-IVB LOX TANK ULLAGE· PRESSURE LOW 

RULE 5-2 IS RESERVED. 

REV I DATE I SECT ION I GROUP 
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]<'F.c!TSG FOlm 292 (AUC, b0) 
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NASA - Manned Spacecraft Center 
MISSION RULES 

REV RULE 

5-3 

5-4 

CONDITION/MALFUNCTION PHASE 

S-IC STAGE LOSS OF THRUST LALNCH 

A. ANY SINGLE ENGINE PRIOR 
TO TB3. 

B. ANY TWO OR MORE ENGINES 

1. PRIOR TO DEACTIVA­
TION OF TWO ENGINES 
OUT AUTOMATIC ABORT 

2. AFTER DEACTIVATION 
OF TWO ENGINES OUT 
AUTOMATIC ABORT. 

LOSS OF THRUST - ENGINE 3 __ LALNCH 
(THIS RULE APPLIES ONLY FOK 
THE LNIOUE CASE OF ENGINE 3 
THRUST LOSS BETWEEN 0 TO 45 
SECONDS) 

A. VOICE COMM WITH RSO 

B. NO VOICE COM'1 WITH RSO 

MISSION REV DATE I 
APOLLO 8 A 12/11/68 T BOOSTER 

RULING 

A. CONTINUE MISSION 

BSE INFORM FLIGHT AND FIDO. 

B.l. ABORT 

BSE INFORM FLIGHT AND 
TRANSMIT ABORT REQUEST. 

2. CONTINUE MISSION 

CUES/NOTES/COMMENTS 

~: 

1. THRUST OK SWITCHES 
(K33-115, K34-115, 
K36-115, K37-115, K39-115, 
K40-115, K42-115, K43-115, 
K45-115, K46-115) 

2. THRUST CHilMBER PRESSURE 
(08-101, 08-102, D8-103, 
D8-104, D8-105) 

3. LONGITUDINAL ACCELERATION 
(VA2-603) 

BSE INFORM FLIGHT AND FIDO. 
CAPCOM ADVISE CREW OF POTEN- 4. 
TIAL OVERRATE CONDITION. 

FINAL THRUST OK CUTOFf 
(K52-115, K53-115, 
K54-115, K55-115, K56-115) 

CONTINUE MISSION 

BSE INFORM FLIGHT AND FIDO. 
FLIGHT INFORM RSO. 

NOTE: 

CREW MAY DEACTIVATE AUTOMATIC 
ABORT AFTER TBI + 120 SEC. 

CUES: 

1. ENGINE 3 THRUST CHilMBER 
PRESSURE LESS THAN 500 
PSIA (D8-103) 

A.1. FLIGHT CONFIRM ENGINE 3 OUT '2. ENGINE 3 THRUST OK 
VIA RSO PRIVATE LINE. SWITCHES OFF (K39-115, 

K40-115) 
2. FLIGHT CONfIRM NO OTHER 

KNOWN ANOMALIES BY LIGHT 3. ENGINE 3 FINAL THRUST OK 
ACTrVATION AND VOICE REPORT. CUTOFF (K54-115) 

B. FLIGHT CONFIRM ENGINE 3 OUT 
AND NO OTHER KNOWN ANOMALIES 
BY LI TE ACTI v'i'iTiCiN • 

NOTES: 

1. RSO LOOP III OR FD LOOP 
BACKUP TO PL 

2. CONFIRMATION OF NO OTHER 
KNOWN ANOMALIES WILL BE 
BASED ON: 

A. ENGINE CHAMBER PRES­
SURE ABOVE 500 PSI 
AND HOLDING 

B. THRUST OK SWITCHES ON 

SECTION I GROUP I PAGE 
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REV RULE 

5-5 

CONDITION/MALFUNCTION 

S-IC STAGE GIMBAL SYSTEM 
FAILURE 

pm SINGLE ACTUATOR HARD­
OVER - ANY ENGINE - PITCH 
OR YAW 

(TB1 + 0 SEC TO TB3 + 
o SEC) 

RULES 5-6 THROUGH 
5-11 ARE RESERVED. 

MISSION REV I DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

LAUNCH CONTINUE MISSION 

BSE INFORM FLIGHT AND FIDO 

SECTION 

APOLLO 8 A I 12/11/68 BOOSTER 

CUES/NOTES/COMMENTS 

CUES: 

1. ACTUATOR POSITION EXCEEDS 
t.2. CEG (VG1-101, VG1-102, 
VG1-103, VG1-104, VG2-101, 
VG2-102, VG2-103, VG2-104) 

2. ROLL ATTITUCE RATE EXCEEDS 
.2. DEG PER SEC (VR12-602, 
VR15-602) 

3. ROLL ATTITUCE ERROR 
EXCEEDS 5 DEG (VH69-602, 
VH56-603) 

NOTES: 

1. AUTOMATIC ABORT BY LES 
WHEN ATTITUDE RATE LIMIT 
IS EXCEEDED PRIOR TO AUTO­
MATIC ABORT CEACTIVATION. 

2. MANUAL ABORT BY LES WITH 
TWO CUES: 

A. ROLL ATTITUDE LIMIT 
-5 DEG 

B. Q-BALL ~P - 3.2 PSID 

C. PITCH OR YI>W RATE -4 
DEG/SEC 

GROUP PAGE 
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REV RULE CONDITION/MALFUNCTION 

A 5-12 LOSS OF ATTITUDE CONTROL 

A. S-IC BURN 

B. S-II BURN 

C. S-IVB FIRST AND SECOND 
BURN 

MISSION REV DATE I 
APOLLO 8 A 12/11/68 I 

[·'Er: T ,., ~ ? Ir q'. 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

LAUNCH CONTINUE MISSION 

A. BSE INFORM FLIGHT AND FIDO. 

CAPCOM ADVISE CREW OF IMPEND-
ING LOSS OF ATTITUDE CONTROL. 

B. BSE INFORM FLIGHT AND FIDO. 

CAP COM ADVISE CREW OF IMPEND-
ING LOSS OF ATTITUDE CONTROL 

C. BSE INFORM FLIGHT AND FIDO. 

CAPCOM ADVISE CREW OF IMPEND-
ING LOSS OF ATTITUDE CONTROL. 

SECTION 

CUES/NOTES/COMMENTS 

CUES: 

A. S-IC BURN 

1. ANGULAR RATES EXCEED 
2 DEG/SEC 
(VR7-603, VRll-603, 
VR12-603, VR13-603, 
VR15-603, VR8-603) 

2. ATTITUDE ERRORS EXCEED 
4 DEG 
(H69-602, H70-602, 
H71-602, H54-603, 
H55-603, H56-603) 

3. ACTUATOR POSITION INDI 
CATES HARDOVER (+5 DEG) 
OR ERRATIC ACTUATOR (S) 
(VGI-I0l, VGI-I02, 
VG1-103, VG1-104, 
VG2-103, VG2-104, 
VG2-101, VG2-102) 

B. S-II BURN 

1. ANGULAR RATES EXCEED 
5 DEG/SEC 
(VR7-603, VR8-603, 
VRII-603, VR12-603, 
VR13~603, VRI5-603) 

2. ATTITUDE ERRORS EXCEED 
10 DEG 
(H69-602, H70-602, 
H71-602, H54-603, 
H55-603, H56-603) 

3. ACTUATOR POSITION INDI 
CATES HARDOVER (+5 DEG 
OR ERRATIC ACTUATOR(S) 
(G8-201, G8-202, G8-
203, G8-204, G9-201, 
G9-202, G9-203, G9-204, 
G30-201-204, G31-201-
204) 

4. S-II BURN MODE DISCRETE 
REMAINS OFF AT STAGING 
(K90-602) 

5. S-IC BURN MODE DISCRET 
REMAINS ON AT STAGING 
(K89-602) 

C. S-IVB BURN 

1. ANGULAR RATES EXCEED 
5 DEG/SEC 
(R7-603, R8-603, Rll-
603, R12-603, RI3-603, 
R15-603) 

2. ATTITUDE ERRORS EXCEED 
3.5 DEG 
~H69-602, H70-602, 
H71-602, H54-603, 
H55-603, H56-603) 

GROUP PAGE 
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REV RULE CONDITION/MALFUNCTION 

A 5-12 
CONT'D 

5-13 INERTIAL PLATFORM FAILURE-
ACCELEROMETER 

MISSION REV I DATE I 
APOLLO 8 A I 12/11/68 I 

.' r .' ~ ?, ''-' q\ 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

LAUNCH 

LAUNCH CONTINUE MISSION 

BSE INFORM FLIGHT AND FIDO. 

CAPCOM ADVISE CREW OF PROBABLE 
DEGRADED ORBIT. 

SECTION 

CUES/NOTES/COMMENTS 

3. ACTUATOR POSITION INDI-
CATES SUSTAINED HARD-
OVER OR ERRATIC OPERA-
TION (±6 DEG) (Gl-401, 
G2-401, Gl-403, G2-403) 

4. S-IVB BURN MODE 
DISCRETE REMAINS OFF A 
STAGING (K20-602) 

NOTES: 

CREW WILL ABORT ON ESTABLISHED 
LIMITS: 

1- S-IC BURN 

A. PITCH OR YAW RATE -
'4 DEG/SEC 

B. ROLL RATE - '20 DEG/SE( 

C. ROLL ERROR - ±5 DEG 

D. Q-BALL llP - 3.2 PSID 

2. S-II AND S-IVB BURN 

A. PITCH OR YAW RATE -
±.!.Q. DEG/SEC 

B. ROLL RATE - '20 DEG/SE 

CUES: 

l. GUIDANCE STATUS WORD 
(MODE CODE 24) H60-603) 
BITS D26 AND D25 FOR Z 
ACCEL SET TO "ONE" 
BITS D24 AND D23 FOR x 
ACCEL SET TO "ONE" 
BITS D22 AND D21 FOR Y 
ACCEL SET TO "ONE" 

2. ACCELEROMETER PICKOFFS (x, 
Y, OR Z) INDICATES IN 
EXCESS OF 0.5 DEG OR 
REMAINS CONSTANT AT ZERO 
(H10-603, H11-603, H12-603 

NOTES: 

l. NO EFFECT ON VEHICLE TRA-
JECTORY DURING S-IC STAGE 
BURN 

2. LVDC SWITCHES TO A BACKUP 
MODE AND UTILIZES A PRECOM 
PUTED F/M PROFILE FOR 
FAILED AXIS DURING THE 
S-IC, S-II, AND S-IVB BURN 

GROUP PAGE 
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REV RULE 

A 5-14 

A 5-15 

MISSION 

CONDITION/MALFUNCTION 

LAUNCH VEHICLE INERTIAL 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

PLATFORM FAILURE - ATTITUDE 
REFERENCE 

A. PRIOR TO TB1 + 50 SEC A. ABORT 
!;ISE INFORM FLIGHT, FIDO AND 
GUIDO. BSE TRANSMIT ABORT 
REQUEST AT 50 SEC 

B. AFTER TB1 + 50 SEC BUT B. ABORT 
PRIOR TO TB1 + 100 SEC BSE INFORM·FLIGHT, FIDO AND 

GUIDO. BSE TRANSMIT ABORT 
REQUEST (REF NOTE 3) 

C. AFTER TBI + 100 SEC C. CONTINUE MISSION 
aSE INFORM FLIGHT, FlDO AND 
GUIDO. (REF NOTE 4) 

S-II LOSS OF THRUST 

A. ANY SINGLE ENGINE - A. CONTINUE MISSION 
FAILURE TO ATTAIN sSE INFORM FLIGHT AND FDO 
THRUST OR LOSS OF 
THRUST PRIOR- TO NOMINAL 
5-II CUTOFF 

B. ANY TWO ENGINES FAILURI 
TO ATTAIN THRUST OR 
LOSS OF THRUST 

1. ANGULAR RATES B.1. ABORT 
PITCH OR YAW EXCEE BsETNFORM FLIGHT AND TRANS-
100 /SEC OR ATTITU~ MIT ABORT REQUEST 
ERROR EXCEEDS 40°. 

REV DATE SECTION 

CUES/NOTES/COMMENTS 

CUES: 

1. GUIDANCE STATUS WORD -
(MODE CODE 24) (H60-603) 

BITS D20 AND D19 FOR Z 
GIMBAL SET TO "ONE" 

BITS D18 AND D17 FOR X 
GIMBAL SET TO "ONE" 

BITS D16 AND DIS FOR Y 
GIMBAL SET TO "ONE" 

2. LADDER OUTPUTS CONSTANT 
FOR FAILED AXES (HS4-603, 
H55-603, H56-603) 

3. ATTITUDE ERROR CONSTANT 
FOR FAILED AXES (H69-602, 
H70-602, H71-602) 

4. GUIDANCE REFERENCE FAILURE 
(D04) MODE CODE 26 BIT 8 
SET TO "ONE" (H60-603) 

J:::lQI§.: 

1. THE LVDC/LVDA WILL HOLD 
THE LADDER SIGNALS AT 
THE LAST PREVIOUS ·VALID 
VALUE 

2. ATTITUDE CONTROL WILL BE 
LOST IN THE FAILED AXES 

3. CREW PERFORM MANUAL ABORT 
ON THE TWO GUIDANCE FAILURE 
LIGHTS. (REF RULING B) 

4. MANUAL ABORT WHEN FIDO 
LIMITS ARE EXCEEDED. 
(REF RULING C) 

CUES: 

A.1. THRUST OK SWITCHES OFF 
(K285-201 THROUGH 205) 
(K286-201 THROUGH 205) 

2. THRUST CHAMBER PRESSURE 
ZERO (DI3-201 THROUGH 
20S) 

3. LONGITUDINAL ACCELERA-
TION (A2-603) 

8.1. A. TWO ENGINES OUT 
(CUES A.1, A.2, A.3) 

B. ANGULAR RATE 
(R7-602, R8-602, 
Rll-602, R13-602, 
R12-602, RlS-602) 

C. ATTITUDE ERRORS 
- (H54-603, H5S-603, 

H56-603, H69-602, 
H70-602, H71-602) 

D. COMMAND ANGLES AND 
GIMBAL ANGLES 
(H60-603) 

GROUP PAGE 
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REV 

A 

NASA - Manned Spacecraft Center 
MISSION RULES 

RULE CONDITION/MALFUNCTION 

5-15 B.2, PRIOR TO LOW LEVEL 
CONT'D SENSE ARM (8:05 GET) 

FLY UNTIL CHI F~EZE 
+5 SEC (VARIABLE TIME 

A. ANGULAR RATES IN 
PITCH OR YAW EX-
CEED 4 DEG/SEC OR 
ATTITUDE ERROR 
EXCEEDS 40°. 

B. ANGULAR RATES IN 
PITCH OR YAW ARE 
LESS lHAN 4 DEG/ 
SEC AND ATTITUDE 
ERROR IS LESS 
THAN 40° 

3. AFTER LOW LEVEL SENSE 
ARM (8:05 GET) 

C. THREE OR MORE ENGINES 

1. PRIOR TO S-IVB 
TO ORBIT CAPABILITY 

2. AFTER S-IVB TO ORBIT 
CAPABILITY BUT PRIOR 
TO LOW LEVEL SENSE 
ARM (8:05 GET) 

3. AFTER LOW LEVEL 
SENSE ARM (8:05 GET) 

5-16 S-II SECOND PLANE SEPARA­
TION FAILS TO OCCUR AT 
TB3 + 31 SEC 

PHASE 

LAUNCH 

RULING 

A. ABORT 
BSE INFORM FLIGHT AND 
TRANSMIT ABORT REQUEST 
AT CHI FREEZE PLUS 
5 SECONDS. 

B. EARLY STAGE 
BSE INFORM FLIGHT AND 
RECOMMEND EARLY STAGING 
AT CHI FREEZE PLUS 
5 SECONDS. 

3. CONTINUE MISSION 
BSE INFORM FLIGHT AND FDO 

C.l. ABORT 
BSE INFORM FLIGHT AND 
TRANSMIT ABORT REQUEST 

2. EARLY STAGE 
BSE INFORM FLIGHT AND 
RECOMMEND EARLY STAGING 

3. CONTINUE MISSION 
BSE INFORM FLIGHT AND FDO. 

~ 

BSE INFORM FLIGHT AND TRANSMIT 
ABORT REQUEST. CREW MUST ABORT 
PRIOR TO TB3+56 SEC (NOM 3 I 26" 
GET) 

MISSION. REV DATE SECTION 

CUES/NOTES/COMMENTS 

2. SAME AS B.I 

C. SAME AS A.I, 2, AND 3 
ABOVE 

CUES: 

1. SECOND PLANE SEPARATION 
INDICATION SHOWS NO 
SEPARATION (M86-206) 

2. GUIDANCE MODE WORD 1 MODE 
CODE 25 BIT DIS REMAINS 
ZERO (H60-603) 

3. IGNITION BUS VOLTAGE REMAIt S 
AT APPROXIMATELY 28 VOLTS 
(MI25-207) 

4. RECIRCULATION BUS VOLTAGE 
REMAINS APPROXIMATELY 
56 VOLTS (Mlll-207) 

NOTES: 

1. MANUAL ABORT BY CREW WITH 
ONBOARQ INDICATION. 

2. PROBABLE SUBSEQUENT LOSS 0 
VEHICLE DUE TO EXCESSIVE 
TEMPERATURE. 

GROUP PAGE 
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NASA - Mcmned Spacecraft Center 
MISSION RULES 

REV 

A 

A 

RULE 

5-17 

CONDITION/MALFUNCTION 

S-II STAGE GIMBAL SYSTEM 
FAILURE ANY SINGLE ACTUATOR 
HARDOVER (INBOARD). 

A. PRIOR TO S-IVB TO ORBIT 
CAPABI LITY. 

B. AFTER S-IVB TO ORBIT 
CAPABILITY. 

5-18 S-IVB COLD HELIUM SHUTOFF 
VALVECS) FAIL OPEN 

A. PRIOR TO LAUNCH ESCAPE 
TOWER (LET) JETTISON 

B. AFTER LAUNCH ESCAPE 
TOWER (U:;T) JEnISON 

C. AFTER THE S-II DEPLE­
TION CUTOFF SENSORS 
ARMED (TB3 + 5 MIN 
30 SEC) 

MISSION REV I DATE 

APOLLO 8 A I 12/11/68 

PHASE 

LAUNCH 

BOOSTER 

RULING 

A. ABORT 
BSE INFORM FLIGHT AND TRANSMIT 
ABORT REQUEST. 

B. EARLY STAGE 
BSE INFORM FLIGHT AND RECOM­
MEND EARLY STAGING. 

CUES/NOTES/COMMENTS 

1. YAW ACTUATOR POSITION EX­
CEEDS +6 DEGREES (VG8-201 
THROUGH 204) (G30-201 
THROUGH 204). 

2. PITCH ACTUATOR POSITION 
EXCEEDS +6 DEGREES (G9-201 
THROUGH 204) (G31-201 
THROUGH 204). 

3. ROLL ATTITUDE ERROR EXCEED: 
5 DEG (VH69-602 AND 
VH56-603). 

4. ROLL ATTITUDE RATE EXCEEDS 
3 DEG/SEC (VR12-602 AND 
VR15-602). 

NOTE: 

IF ANY ACTUATOR POSITION IS 
LOST, THIS RULE WILL NOT BE 
IMPLEMENTED FOR THE ENGINE 
AND PLANE AFFECTED. 

~: 

A. ABORT A. LOX ULLAGE PRESSURE AT 50 
PSIA OR SATURATED AT UPPER 
LIMIT (D179-424; D180-424) 

~NFORM FLIGHT AND TRANSMIT 
ABORT REQUEST 

B. EARLY STAGE B.l. COLD HELIUM DISCHARGE 
PRESSURE GREATER THAN 
300 PSIA (D105-403) 

BSE INFORM FLIGHT AND RECOMMEN[ 
EARLY STAGING 

C. CONTINUE MISSION 
BSE INFORM FLIGHT 

SECTION 

2. LOX ULLAGE PRESSURE AT 
VENT VALVE RELIEF SETTIN 
(NOMINAL 44 PSIA) AND 
RELIEVING (D179-424; 
D180-424) 

3. COLD HELIUM BOTTLE 
PRESSURE DECAYING (016-
425; 0263-405) 

C. SAME AS B.1, 2, AND 3 
ABOVE. 

NOTES: 

1. ACTION REQUIRED TO AVOID 
EXCEEDING LOX OVER PRESSUR 
STRUCTURAL LIMITS AND 
POSITIVE (+) 6P COMMON 
BULKHEAD LIMITS. 

2. THIS RULE WILL NOT BE IM­
PLEMENTED IF TWO OF THE 
THREE COLD HELIUM PRESSURE 
MEASUREMENTS AND/OR ONE OF 
TWO LOX ULLAGE PRESSURE 
MEASUREMENTS ARE LOST. 

GROUP PAGE 
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REV RULE CONDITION/MALFUNCTION 

A 

A 

A 

5-19 S-IV6 ENGINE ACTUATOR 
HARDOVER INDICATED PRIOR 
TO FIRST BURN. 

5-20 S-IVB LOSS OF STAGE 
HYDRAULIC FLUID CONFIRMED 
PRIOR TO FIRST BURN 

5-21 S-IVB STAGE LOSS OF THRUST 

A. FAILS TO ATTAIN THRUST 
BY TB4 + 10 SECONDS 
(NOMINAL S-ll STAGES 
CUTOFF IS GET 8 MIN­
UTES 49 SECONDS) OR 
TIME BASE 4A (EARLY 
STAGING SEQUENCE) 
PLUS 15 SECONDS 

B. SIC SEPARATED AND APS 
ULLAGE ENGINE ON. 

5-22 S-IVB FIRST BURN IS EX­
TENDED LONGER THAN 3 MIN 
03 SEC 

RULES 5-23 THROUGH 
5-24. ARE RESERVED 

MISSION REV DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE 

LAUNCH 

RULING CUES/NOTES/COMMENTS 

CONTINUE MISSION· CUES: 

BSE INFORM FLIGHT AND FIDO. 

CAPCQM ADVISE CREW OF IMPENDING 
OVERRATE CONDITION AFTER S-IVB 
IGNITION. 

1. ACTUATOR POSITlONS +C DLG ! 
OR GREA'fER 
(GI-403, G2-403) I 

CREW EXECUTE MANUAL ABORT ON 
ESTABLISHED LIMIT AFTER S-IVB 
IGNITION. 

2. ENGINE ACTUATOR IlP EOU;\L5 
TO OR GREATER THAN 3300 
PSIA. 
(044-403, D45-1+03) 

NOTE: I 
THE RATE LI MITS \'iI-1l CH THE eREv! I 
WILL ABORT DUIUNG S-IVB FLIGHT: 

PITCH OR YAW RATE -
±10 DEG/SEC 

ABORT CUES: 

BSE INFORM FLIGHT AND FIDO. 1. HYDRAULIC SYSTEM f'RES~)lll'l' 

LESS THAN 1700 PSIA (D1fl-

I 
! 

TRANSMIT ABORT PRIOR TO S- I I /S- IVB 403) I 
STAGING 

A. W.EI 

BSE INFORM FLIGHT AND FIDO AND 

2 • HYDRAULl C RES ERVO I R 0 J L 
LEVEL APPROXIMATELY Z[kO 
PERCENT. (L7-403) 

3. HYDRAULI C RESERVO I R 
PRESSURE APPROXIMATELY 
ZERO PSIA (D42-1103) 

CUES: 

1. THRUST CHAMBER PRESSIJR[ 
ZERO (DI--401) 

RECOMMEND ABORT. 2. THRUST OK SVJI TeHES - OFF 
(KI4-401, KI57-401) 

IMMEDIATELY AFTER SPACECRAFT 
SEPARATION BSE SEND APS ULLAGE 3. 
ENGINES NOS. 1 AND 2 OFF. 

LO~IGITUDINAL ACCELERATJOI'I i 
ZERO (A2-603) i 

~. CONTINUE MISSION 

1. BSE INFORM FLIGHT AND FIDO 

2. IMMEDIATELY AFTER SPACE­
CRAFT SEPARATION BSE 
SEND APS ULLAGE ENGINES 
NOS. 1 AND 2 OFF. 

4. TIME BASE 5 IS INITI AT [I) , 
MODE CODE 25, [)JT D2 ,;u 
TO 1. (H60·-60 3) 

SIC SPACECRAFT CUES: 

BSE INFORM FLIGHT AND FIDO AND 1. S-IVB f'IRST BURN TIME 
RECOMMENDED SPACECRAFT SEPARATION 
PRIOR TO RESTART ~~TE: 

SECTION 

CURRENT PLANNING IS 10 ASSESS 
PROPELLANT QUANTITIES REQUIRED 
TO ACHIEVE SATISFACTORY TLI 
GUIDANCE CUTOFF IN NEAR REAL 
TIME SIMULATIONS. 

GROUP 

i 
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REV RULE CONDITION/MALFUNCTION 

5-25 TIME BASE 5 OR TB7 FAILS 
TO INITIATE AT S-IYB CUT­
OFF 

RULES 5-26 THROUGH 
5-44 ARE RESERVED 

MI SS ION REV I DATE 

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

SPACECRAFT SEPARATION 

BSE INFORM FLIGHT AND RECOMMEND 
IMMEDIATE SEPARATION TO A SAFE 
DISTANCE. 

SECTION 

CUES/NOTES/COMMENTS 

.9§.: 

1. TIME OF TB INITIATE 
REMAINS AT PREVIOUS VALUE 
(H60-603) 

2. TIME-IN-TIME BASE 
CONTINUES TO COUNT 
(H60-603) 

3. GUI DANCE MODE WORD 1 (MODE 
CODE 25) BIT D2 NOT SET TO 
"ONE" FOR TB5 OR GUIDANCE 
MODE WORD 2 (MODE CODE 26) 
BIT D20 NOT SET TO "ONE" 
FOR TB7 (H60-603) 

4. ORBITAL SEQUENCING FAILS 
TO INITIATE 

NOTES: 

1. THIS CONDITION WILL 
RESULT IN LOSS OF 
SEQUENOING AND PITCH 
AND YAW ATTITUDE CONTROL. 

2. THE LVDC WILL INITIATE 
TB5 OR TB7 AFTER RECEIVING 
ANY TWO OF FOUR FUNCTIONS, 
AFTER TB4 + 10 SEC, TB4A 
+ 15 SEC, OR TB6 + 9 MIN 
44 SEC 

A. S-IVB ENGINE OUT "A" 

B. S-IVB ENGINE OUT "B" 

C. S-IVB VELOCITY CUTOFF 

D. ACCELEROMETER LOSS OF 
THRUST INDICATION 

GROUP PAGE 
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