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PREFACE

THIS DOCUMENT CONTAINS REVISION A TO THE FLIGHT MISSION RULES FCR
APOLLO 10 AS OF APRIL 23, 1969.. REVISION A 1S A PAGE CHANGE REVISION
AND THE PAGES SHOULD BE INSERTED IN ACCORDANCE WITH THE REVISION
INSTRUCTION SHEET WHICH FOLLOWS THIS PAGE. THIS AND ALL SUBSEQUENT

REVISIONS TO THIS DOCUMENT WILL BE PRINTED ON DIFFERENT COLORED PAGES
FOR EASY RECOGNITION.

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS, OR
SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR. JOMN H. TEMPLE,
FLIGHT CONTROL OPERATIONS BRANCH, BUILDING 45, ROOM 635, PHONE HU3-2267.

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST
IN APPENDIX B OF THIS DOCUMENT MUST BE MADE IN WRITING TO MR. CHRISTOPHER

C. KRAFT, JR., DIRECTOR OF FLIGHT OPERATIONS, MANNED SPACECRAFT CENTER,
HOUSTON, TEXAS. :

THIS IS A CONTROL DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE CHANGE
CONTROL PROCEDURES DELINEATED IN APPENDIX C. THIS DOCUMENT 1S NOT TO

BE REPRODUCED WITHOUT THE WRITTEN APPROVAL OF THE CHIEF, FLIGHT CONTROL
DIVISION, MANNED SPACECRAFT CENTER, HOUSTON, TEXAS.

~ APPROVED BY:

ﬂ“% Wt i o ol 1
CHRISTORMER C. KRAFT, JE. = 7
DIRECTOR OF FLIGHT OPERATIONS




PART 1
INTRODUCTION AND
GEN GUIDELINES

PART I}
t GENERAL RULES
AND SOP'S

FLIGHT OPERATIONS

3 MISSION RULE
SUMMARY

4 GROUND
INSTRUMENTA TION
REQUIREMENTS

5 TRAJECTORY AND
GUIDANCE

6 5LV~ TB1 THROUGH
TB4/TB4A (LAUNCH)

7 SLY = TBS AND
TB7 {COAST)

8 SLV - TB6
{RESTART)

9 SLV - TBS (SAFING
AND SLINGSHOT)

10 CSM ENVIRONMENTA([|
CONTROL

11 CS5M CRYOGENICS

12 CSM ELECTRICAL
POWER SYSTEM

15 CSM COMM/
INSTRUMENTA TION
(SEE SECTION 32)

14 CSM SEQUENTIAL

15 CSM GUIDANCE
AND CONTROL

16 CSM SERVICE
PROPULSION
SYSTEM

17 CSM SM-RCS

18 C5M CM=RCS

: 19 DOCKING AND
' UMBILICAL

20 EMU/EVA

21 LM SEQUENTIAL
AND PYROTECHNIC

22 LMELECTRICAL
POWER

23 LM ENVIRONMENTA
CONTROL




NASA — Manned Spacecraft Center
MISSION RULES

REV} ITEM
TABLE OF CONTENTS
PAGE
INTRODUCTION AND PURPOSE I
‘PART I
GENERAL GUIDELINES
OMSF GENERAL RULES 1-1
PART 11
FLIGHT MISSION RULES
SECTION
1 GENERAL RULES AND SOP'S
GENERAL 1-1
DEFINITIONS 1-3
TARGET POINT SELECTION CRITERIA 1-6
PRELAUNCH RULES 1-7
LAUNCH ABORTS 1-8
CREW ABORT LIMITS 1-11
2 FLIGHT OPERATIONS RULES
GENERAL 2-1
ALTERNATE MISSIONS 2-6
3 MISSION RULE SUMMARY
LAUNCH PHASE 3-1
EARTH ORBIT 3-2
TDEE 3-6
TRANSLUNAR COAST 3-7
LUNAR ORBIT 3-10
UNDOCKED PHASE 3-13
RENDEZVOUS 3-14
UNMANNED PHASE 3-20
ALL MANEUVERS 3-21
4 GROUND INSTRUMENTATION REQUIREMENTS
GENERAL h-1
MCC 4-9
GSFC/XSC MSFN 4-6
5 TRAJECTORY AND GUIDANCE
LAUNCH 5.1
EARTH ORBIT AND TLI 5-3
MANEUVERS .5-6
TRANSLUNAR COAST 5-8
LUNAR ORBIT 5--10
RENDEZVOUS 5-11
TRANSEARTH AND ENTRY 57-"-13
MISSTON | ReEv |oAte SECTION GROUP PAGE
APOLLO 10 {FINAL 4/15/69 ' | FABLE OF CONTENTS iii

FEC/TSG Form 292 (AUS 6&)




i¥
'

4
) . i e s g et 5 N ST e e e it
Y CSM - APOLLO 10 HBORT {INHINI LT | CONSTIER T]NHBI’IHD[ DO EARLY - 10 NOT SAVE DPS/APS :
FINAIL MISSION LANGI FOR  § FOR 10SS OF: |FLC ABORT | FOR 10SS\OF:- r1;1 FR . {UNDOCK OR FOR 10SS OF:
4 ! RULES : 1085 OF ] FOR LOSS OF: | #(See foot: S OF: 7 | RNDZ FOR
[ i note) P gio)m 1 LOSS OF: i
L " ) —
CAZIN INTIGRTTY ' X X T : X 2 X X
/oo o ‘ P i '
50 iR ‘ ]
SUTT CIRCULATION ;x (Lof 2J [X (BOTH) X (BOTH) ]x (i of Zj* | X (1 of 2)¢ X (BOTH)
Io) ‘hm/dg[ipftﬁss OF : X X X | X X X
SURGE 5 -
, MAIN REGULATORS : gx (Lof2) [X(lof2) IX(1ef2) |X (BOTH) X (BOTH)
‘ CYCLIC ACOM ; | X (BOTH) X (BOTH) i
e % J% S T I A T
FVAP ; JO%, (80TH) ’ B - {0 (80TH) (BOTH
. SEC LOOP i i X X X X X ;
RAD ! X X X [l x = . .j
. EVAP l - J ;
POT TANK : X X X ] X X
WASTE TANK ! X X e ! X X
O/B DUMP ; X <X X o X . X
: S | o " SRR G EPTYN ST RVOPR O
) : ‘ X X i X X X ;
Hy ‘ X X ! X X X ;
BUEL CELLS - : 3 FC + X (Lof3) |X{(2of3) | (1of 3) |X (1of 3)* X (1 of 3)e 1X (2 of 3}
ENTRY. BATS - T'r ’_” 1 BAT X {lof 3) X zz ofl?a) *X (10f 3) X (1 ofls)o X (1 of 3)e
igs E;‘léIN TBATT-BA v Bgnf glau%* )5‘{ '1\ oflg) § Mf l) g x 051;) )‘g 2NX£ }) g sg‘ngfl%) ;(‘ 5}1\ of 2}
?}"Em"s S HX (2 0f 3 1N (2 of 3) X(20of3) IX(20f3) X EZ' of 3) |X.{2ef3)
RY CHRAR X (s BOOOF |X (8 X (+SUM OF
SEY TOGIC X ¥ ‘ Y G M’—*—-‘-&An. : &)
PYRQ X X i X X . X * t
SMIC ACT ; X X X X » X
RELAYS AC_I { . 1
R ' ' qeom  Eeom 4y eom J om) i ceomg S
, SBAND VOICE . X (ALL VOICE){X (ALL VOICE)) X (ALL VDICE)}X (ALL VOICE};X {ALL VOICE)}X (CSM SBAND)
, VHF VOICE . ) i
CRITICAL ONBOARD . X X ! X X
. SCE i X X . X i X * X
o] I X X | x | x :
y R : X X X » X . i :
. : COPTICS - - X X X e X e i ;
’ nsxv(mc NG RELAY) ; E%i; ;(( E%m ;(( Ewim ;( E%n?m- _ :
N _ i
L TVCSERVOL()OPS X (1of 2) - X{1of2) IX(lof2) iX(1of2 |X(1Lof2
DIRECT RCS N .7 X (BOTH RHC) |X (m RHC) x (BOTH RHC) X (BOTH WHC)
i AUTO, ‘RATE RCS ) X(P+Y) )( p+v?: X (P+Y
TRANSLATION CAP it ULLAG ) X (ANY Iigw
: BMAGS X(m IN ANY x( IN ANY ANY3X{ )IN A
e ) By
GROUND o SPS SOLND - X x X
VHF RANGING '~ (@)
SOURCE HELTEM X X X . (? . %
TANK: PRESS,. X X X e
TANK AP . © oo, i § § ))E §
FEEDLINE TEMPS i o
BALL VALVES " } X(of2) . (X(Qof2) [XQof2) X (lof2
Qy TANKS = .. X (BOTH) X (BOTH) X (BOTH) X (BOTH) X (BOTH)
PREVIOUS PERF _ X : X X
"“SOURCE TELIEM QUATS X (Lof4) X (1of4) IX(1of4) ( of 4 X (Lof 4) X (2 of 4)
THRUSTERS . 7. . X (1P,1Y or , (2P or ¥, 1 o 1y X (ANY 1)
o ‘ o Y R 1P op 1Y’+ 2R, 3A ‘
{ nocnﬁ Bl.é'l(;{f}ms ] X X (4 of 12) %é Eg of}lZ)
. ~ . DOCRING :
* Ng BOTTLES .~ ‘1% (3 sQUIBS)
SOURCE HELIIM X( BOMH RINGS\[X (1 of 2) X (Lof2) (X (1of2) {X(Lof2)* [X(Lof2)e
MFLD PRESS - X\WHILE-MODE X (liof 2) ; X (1'of 2} [X (Lof 2) [X (L of 2)¢ [X (1 of 2}
ARMED ‘ X X X X e X e

.- )~ STILL UNDER DISCUSSICN

* - DEPENDS UPON REALTIME UNDHRSTANDING O° FAILURE MODR
* - FOR TSE ITEMS, EARLY TEI WILL BE DELAYED A REASONABLE TIME PENDING COMPLETION

oF VARIC(E L/Q ACTIVITY.




T

“ LM - APOLLO 10 TPONOT - f1ONOT  (PRE D01) | (POST 0OT) ¢ DO DIRECT | INILWIT  |INUIRIT 1O NOT DO
» PINAL MISSION L INDOCK_FOR |- PERIORM NOMi [0 DI JUO PRI o 'c| RETURN | STAGING  {STAGING OR | NMANNED
e, MET TS e (o | S s [ i
e _ : i : Im%q. w,}%%uwss. i : o %é‘?xﬁ . s OF:
_ OF: OF: : STAGING:
 CABIN INTEGRTTY X1 " T + X ! -
"FIRE/SMOKE/CONT X 1 X : boooX :
. SUIT INTEGRITY X 1 X H X X )
. SUIT CIRCULATION | X (hoWH) gx womy X (BOTH) X (BOTH)
. DESCENT 0, ‘ gANY 20f3 ! jm 20f3 ! 3ANY 2863 INSUFFICTENT :
- ASCENT 02 (2) ' i ' ; X (1 of 2) .
. DEMAND REGULATORS X (BOTH) X (BOTH) X (BOTH) | X (BOTH) :_-,‘
Hz0 SEPARATORS - \ X (BOTH) X (BoTH) | _ X ‘(BOTH) i
PRI LOOP 8OM €31 of 2) | X X LOOPS
PRI Hz0 FEEDRATH : ]( X : S jﬂm i
SEC LOOP - ! P _ ‘ j
S DESCH,0 ZALL 300 ((jANY 20£3 :]ANY 20£3) INSUFFICIENT 3
[ ASC Hz0 _ ; 4 X (BOTH) 3
.. EVA EQPT (0PS, PLSS) | X (2 of 3) ; . -
 DESCENT' HATS REQ 2 DES [t 201924 | uH2h K
. ASCENT BATS § 1 ASC Jm A OR 41+ 1A X (BO™H) X (1 of 2) ¢§
" DESCENT FEEDERS X (ROM). ' ' / ‘
" ASCENT FEEDERS: X (1 of 2) ﬁ%%)!“%% X (1 of 2)¥ X (BOTH)  fefiemted) 3
ECA PROTECTION | L X -
, COR BUS ' X X Poox i ‘ -
- IMP BUS X X oo ! o
L AC BUS ; X(lofz)]r i : E
" INVERTERS X (BOTH) ' it
PYRD SYSTEMS "X (BOTH) : X (BOTH) I (1 of 2) 3
* EDS RELAYS i 1 ‘ ‘ &
" HBR o i}m L
LBR ! ] ¥
- ;  SBAND VOICE X ‘ 3
WF VOICE _ X X 2
) oD ‘ . ‘ ! X .4
" CRIT ONBOARD DISP X X ' X . ) ; i
T _ X X X ' }‘W' f’i
L6C ‘ X 5 X@ X : ‘ . ! loncs :
;. OPTICS ‘ X(AOT+COAS)| X ‘ G- - %
' DSKY ; X X X : ‘;3
;DAL , X (BOTH) 1 i
© GIMBAL DRIVE CAP - (R +Res 1MP) (X +RCS TMP) . : N
. RINDT 3 AXIS AIT ONTL, X X 1 voss o am| : LOSS.OF QNTL. 5
‘3 AXIS TRANS CAP b xoay-aasy«anyaxis) XEANYAX1S) ‘ S
3 AGS T T LN T A X oM ‘J &
i ! 4
i BATE-GFRO PG ¢ Y g
4 OACA < |.X(BOTH) ) g
TH-STHROTTLE CAP 4 3
" 'RNDZ RADAR X ! :
. FLASHING LITE & &
" Sie TANK ® ® Q o
' START TANK , 7
© TANK PRESS (LEAKS) X X X 3
TANK 4P ' X X S
PROP TEMPS X X . ,;1‘
© PROP 4T X X g
7 SOURCE HELIUM , 3;
. TANK PRESSURE (LEAKS) b : : X X X 3
T X X. "
’ .. PROP TEMPS X . 5
‘ - {___PROP AT . X 5
H: . BCE SYSTEMS X (1of 2) X. X X (BOTH)
2 :  THRUSTER PAIRISOL X X ' “

© - STILL UNDER DISCUSSION

S L PRRERE ¢




NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM L H
SECTION PAGE

6  SLV - TB1 THROUGH T84/TB4A" CLAUNCHD 6-1

7  SLV -~ TB5 AND TB7'(COAST) 7-1

8  SLv - TB6'(RESTART)' 8-1

9 SLV - TB8 (SAFING AND SLINGSHOT)" 9-1
PRELAUNCH INSTRUMENTATION 9-3

10 CSM ENVIRONMENTAL CONTROL SYSTEM
GENERAL 10-1
MANAGEMENT 10-2
SUIT/CABIN 10-4
COOLANT 10-7
WATER & WASTE MANAGEMENT 10-9
INSTRUMENTATION REQUIREMENTS 10-11

11 CSM CRYOGENICS
GENERAL 11-1
MANAGEMENT 11-2
SPECIFIC 11-3
INSTRUMENTATION REQUIREMENTS 11-4

12 (SM ELECTRICAL POWER SYSTEM
GENERAL 12-1
MANAGEMENT 12-2
FUEL CELLS 12-4
BATTERIES/CHARGER 12-6
DC DISTRIBUTION 12-7
AC 12-9
INSTRUMENTATION REQUIREMENTS 12-10

13 CSM COMMUNICATIONS/INSTRUMENTATION - DELETED, ALL DATA FORMERLY CONTAINED
IN THIS SECTION IS NOW IN SECTION 32

14 CSM SEQUENTIAL
GENERAL 14-1
MANAGEMENT 14-2
SPECIFIC -2
INSTRUMENTATION REQUIREMENTS 14-6

15  GUIDANCE AND CONTROL
GENERAL 15-1
MANAGEMENT 15-3
3¢S 15-4
GEN 15-9
INSTRUMENTATION REQUIREMENTS 15-12

16 CSM SERVICE PROPULSION SYSTEM
GENERAL 16-1
MANAGEMENT 16-3
SPECIFIC 16-4
INSTRUMENTATION REQUIREMENTS 16-8

MISSION REV |DATE SECTION GROUP PAGE
APOLLO 10 | FINAL | 4/15/69 | TABLE OF CONTENTS iv

FEC/TS5 Form 292 (AUG GG)




NASA — Manned Spacecraft Center

MISSION RULES

PAGE

REV] ITEM
SECTION PAGE
17 CSM SM-RCS
GENERAL 17-1
MANAGEMENT 17-2
SPECIFIC 17-3
INSTRUMENTATION REQUIREMENTS 17-5
18 CSM CM-RCS
GENERAL 18-1
MANAGEMENT 18-2
SPECIFIC 18-3
INSTRUMENTATION REQUIREMENTS 18-4
}9 DOCKING AND UMBILICAL
GENERAL 19-1
MANAGEMENT 19-2
SPECIFIC 19-3
20 EMU/EVA
GENERAL/MANAGEMENT 20-1
SPECIFIC 20-2
INSTRUMENTATION REQUIREMENTS 20-5
21 LM SEQUENTIAL & PYROTECHNIC
GENERAL/MANAGEMENT 21-1
SPECIFIC 21-2
PRELAUNCH INSTRUMENTATION 21-5
22 LM ELECTRICAL POWER
GENERAL 22-1
MANAGEMENT 22-4
SPECIFIC 22-5
INSTRUMENTATION REQUIREMENTS 22-9
23 LM ENVIRONMENTAL CONTROL
GENERAL 23-1
MANAGEMENT 234
SPECIFIC 235
INSTRUMENTAT ION REQUIREMENTS 23-8
24 LM COMM/INST - DELETED, ALL DATA FORMERLY CONTAINED IN THIS SECTION
IS NOW IN SECTION 32
25 LM GUIDANCE AND CONTROL
GENERAL 25-1
MANAGEMENT 25-3
SPECIFIC - PGNS/CES/AGS 25-4
PRELAUNCH INSTRUMENTATION 25-9
26 LM DPS
GENERAL 26-1
MANAGEMENT 26-2
SPECIFIC 26-5
PRELAUNCH INSTRUMENTATION 26-7
MISSION REV CATE SECTION GROUP
APOLLO 10 FINAL | #/15/69 TABLE OF CONTENTS

FEC/TSS Form 292 (AUG ©f)




NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
SECTION PAGE
27 LM APS
GENERAL 27-1
MANAGEMENT 27-2
SPECIFIC 27-3
PRELAUNCH INSTRUMENTATTON 27-5
28 M REACTION CONTROL SYSTEM
GENERAL 28-1
MANAGEMENT 28-2
SPECIFIC 28-3
PRELAUNCH INSTRUMENTATION 28-5
29 SPACE ENVIRONMENT
GENERAL 29-1
MANAGEMENT 29-2
SPECIFIC 29-3
INSTRUMENTATION REQUIREMENTS 29-5
30  RECOVERY 30-1
31 AEROMEDICAL
GENERAL 31-1
SPECIFIC - PHYSIOLOGICAL 31-2
SPECIFIC - EQUIPMENT 31-4
INSTRUMENTATION REQUIREMENTS 31-5
32 COMMUNICATIONS AND INSTRUMENTATION
GENERAL 32-1
MANAGEMENT 32-2
SPECIFIC 32-4
A INSTRUMENTATION 32-6
APPENDIX A - ACRONYMS AND SYMBOLS A-1
APPENDIX B - DISTRIBUTION LIST B-1
APPENDIX C - CHANGE CONTROL c-1
MISSION rev | paTe SECTION GROUP PAGE
APOLLO 10 A 4/23/69 TABLE OF CONTENTS vi

FEC/TOS Form 292 {AUL oF)




PART |
INTRODUCTION AND

GEN GUIDELINES




NASA — Manned Spacecraft Center
MISSION RULES

REV| I1TEM

[ INTRODUCTION & PURPOSE

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTROL PERSOMNEL WITH GUIDELINES TO
EXPEDITE THE DECISION-MAKING PROCESS. THE RULES ARE BASED ON AN ANALYSIS OF MISSION EQUIPMENT
CONFIGURATION, SYSTEMS OPERATIONS AND CONSTRAINTS, FLIGHT CREW PROCEDURES, AND MISSION OBJECTIVES.
THE DIRECTOR OF FLIGHT OPERATIONS, MANNED SPACECRAFT CENTER, HOUSTON, TEXAS, HAS THE OVERALL
RESPONSIBILITY FOR THE PREPARATION, CONTENTS, AND CCNTROL OF THE FLIGHT MISSION RULES.

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

A.  THE CONDITION/MALFUNCTION COLUMN DEFINES THE FAILURE.

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

C. THE RULING COLUMN DEFINES FLIGHT CONTROLLER ACTION AND/OR PROCEDURES THAT MUST BE ACCOMPLISHED AS
A RESULT OF THE CONDITION.

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

MISSTON

REV | DATE SECTION GROUP PAGE

APOLLO 10

A 14/23/69 INTRODUCTION AND PURPOSE I
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I-1

1-5

I-8

OMSF GENERAL RULES

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

THE 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, WHICHEVER 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 COMMAND PILOT, THE LAUNCH DIRECTOR, FLIGHT

.DIRECTOR, DOD MANAGER FOR MSF SUPPORT CPERATIONS, AND THE MISSION DIRECTOR MAY TAKE OR RECOMMEND ANY

ACTION 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 BIRECTOR, DOD MANAGER FOR MANNED 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 TECHNICAL ADVICE AND SUPPORT DIRECTLY TO THE LAUNCH OPERATIONS MANAGER AND

LAUNCH DIRECTOR. THE LATTER TwO WILL KEEP THE MISSION DIRECTOR FULLY INFCRMED OF PROBLEMS AND PROPOSED
SOLUTIONS. . DURING THE FLIGHT PHASE OF OPERATIONS, SIMILAR SUPPORT AS REQUIRED WILL BE PROVIDED TO THE
FLIGHT DIRECTOR AND THE MSC DIRECTOR OF FLIGHT OPERATICNS. THE MISSION DIRECTOR WILL BE KEPT FULLY
INFORMED BY THESE INDIVIDUALS OF PROBLEMS AND PROPOSED SCLUTIONS DURING THE APPLICABLE PHASES OF

THE MISSION.

WHEN TIME PERMITS, THE FAILURE OF A MANDATORY OR HIGHLY DESIRABLE ITEM WILL BE REPORTED TO THE MISSION
DIRECTOR BY THE LAUNCH DIRECTOR OR THE FLIGHT DIRECTOR. THE INITIAL REPORT WILL INCLUDE THE POSITION
OR FACILITY THAT DETECTED THE MALFUNCTICN. SUBSEQUENTLY, THE MISSION DIRECTCR WILL BE INFORMED OF
ESTIMATED TIME TO REPAIR AND RECOMMENDED PROCEED, HOLD, RECYCLE, OR SCRUB ACTICN AS IT DEVELOPS.

MISSION

REV |DATE SECTION GROUP PAGE
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I-9

I-14

1-16

IF A MANDATORY ITEM FAILS DURING THE COUNTDOWN, IT WILL BE CCRRECTED PRIOR TO LAUNCH, HOLDING OR
RECYCLING THE COUNTDOWN AS NECESSARY. IF A MANDATORY ITEM CANNQOT BE CORRECTED TG PERMIT LIFTQFF
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 MANDATORY ITEM
WILL RESULT IN A SCRUB,

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

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.

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

WHENEVER POSSIBLE, THE LAUNCH SITE AND MCC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRING PRIOR
TO LIFTOFF. IF THE MCC LOSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUT, THE MCC WILL
CONTINUE ON THE LAUNCH SITE READOUT. THIS IS TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS (LISTED IN

THE FLIGHT MISSION RULES) UPON WHICH MISSION RULES ACTION IS TAKEN, IN THTIS CASE, A HOLD MAY BE CALLED
TO EVALUATE THE PROBLEM.

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

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 TWQO CUES.

PRIOR TO LIFTOFF, THE DIRECTOR OF LAUNCH QPERATIONS WILL BE RESPONSIBLE FOR ALL ACTIONS IN THE EVENT
OF LAUNCH SITE EMERGENCIES, EXCEPT FOR RECOVERY OPERATIONS OF SPACECRAFT AND CREW RESULTING FROM A PRD

ABORT.

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

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

I-19 THE LAUNCH OPERATIONS MANAGER WILL INFORM MCC WHEN THE SPACE VEHICLE CLEARS THE UMBILICAL TOWER BY
SAYING "CLEAR TOWER! QVER 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 INFORMATION TO THE FLIGHT DIRECTCR FOR ANY ACTION NECESSARY AFTER
UMBILICAL TOWER CLEARANCE.

1-21 COMPLETE GROUND CONTROL OF THE SPACE VEHICLE PASSES 7O THE FLIGHT DIRECTOR WHEN THE SPACE VEMICLE
REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL TOWER.

1-22 IN THE MCC, 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.

1-23 THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETY.

[-24 FLIGHT CREW SAFETY 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
COMMAND PILOT WILL ASSUME RESPONSIBILITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE FLIGHT RULES.

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

1-27 THE DOD MANAGER FOR MANNED SPACEFLIGHT SUPPORT OPERATIONS IS RESPONSIBLE FOR RECOVERY AND COMMAND AND
CONTROL OF DOD RECOVERY FORCES., RECOMMENDATIONS, GUIDELINES AND REQUIREMENTS, AS SET FORTH BY NASA,
WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF THE FLIGHT CREW AND SPACECRAFT.

RULE NUMBERS 1-28 THROUGH

1-35 ARE RESERVED
MISSTON REYV | DATE SECTION GROUP PAGE
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SECTION I - GENERAL GUIDELINES - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV ] ITEM

I-40

I-41

I-42

1-43

DEFINITIONS

REDLINE: A REDLINE VALUE IS A MAXTMUM AND/OR MINIMUM LIMIT OF A CRITICAL PARAMETER NECESSARY TO
IDENTIFY VEWICLE, SYSTEM, AND COMPONENT PERFORMANCE AND OPERATION. REDLINE VALUES WILL BE ESTABLISHED
SUCH THAT FURTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT COULD LEAD TO A FAILURE TO ACCOMPLISH THE
PRIMARY MISSION.

REDLINE FUNCTION: A REDLINE FUNCTICN IS A PARAMETER THAT HAS BEEN IDENTIFIED TO MONITOR THE FUNCTIONING
OF A UNIT TO INSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT IS ACCEPTABLE TO MEET THE PRIMARY MISSION.
REDLINE FUNCTIONS ARE MANDATORY.

PRIMARY OBJECTIVE: A STATEMENT OF THE PRIMARY PURPOSE OF FLIGHT. WHEN USED IN CENTER CONTROL

DOCUMENTATION THE PRIMARY OBJECTIVE MAY BE AMPLIFIED BUT NOT MODIFIED. DETAILED. TEST OBJECTIVES
WILL BE GENERATED AND AMPLIFIED TO FULFILE EACH MISSION OBJECTIVE.

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 MISSION CAN BE ATTEMPTED ON A SUBSEQUENT MISSION WITHOUT MAJCR IMPACT.

MANDATORY DETAILED TEST OBJECTIVE: A PRINCIPAL DETAILED TEST OBJECTIVE WHICH MUST BE SATISFACTORILY
COMPLETED ON THE ASSIGNED MISSION. FAILURE TO DO SO WOULD UNDULY COMPROMISE SUBSEQUENT FLIGHT
SCHEDULES AND/OR REQUIRE SUBSEQUENT SPACE VEHICLE RECONF IGURATION.

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 MISSION.

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

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

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

PROCEED; CONTINUE IN ACCORDANCE WITH PRESCRIBED COUNTDOWN PROCEDURES.

HOLD: INTERRUPTION OF THE COUNTDOWN FOR UNFAVORABLE WEATHER, REPAIR OF HARDWARE, OR CORRECTION OF

CONDITIONS UNSATISFACTORY FOR LAUNCH CR FLIGHT.

MISSION
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SECTION I - GENERAL GUIDELINES - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REY | ITEM
1-47 COUNTDOWN: THE PERIOD OF TIME STARTING WITH LAUNCH VEHICLE POWER UP FOR THE LAUNCH (OR SIMULATED
LAUNCHY WHICH INCLUDES SERVICE STRUCTURE REMOVAL, LAUNCH VEHICLE CRYOGENIC TANKING, SPACECRAFT CLOSECUT,
AND THE TERMINAL COUNT.
1-48 HOLD-POINT: A PREDETERMINED POINT WHERE THE COUNTDOWN MAY BE CONVENIENTLY INTERRUPTED.
I-49 RECYCLE: THE COUNTDOWN IS STOPPED AND RETURNED TO A DESIGNATED POINT OR AS SPECIFIED IN THE LAUNCH
MISSION RULES.
I-50 SCRUB: THE LAUNCH IS POSTPONED.
I-51 CUTOFF: THE AUTOMATIC OR MANUAL COMMAND TO STOP THE LAUNCH SEQUENCE AFTER INITIATION OF THE
VAUTOMATIC LAUNCH SEQUENCE START."
1-52 LIFTOFF: THE EVENT DETERMINED BY THE INSTRUMENTATION UNIT UMBILICAL DISCONNECT SIGNAL AND IS THE
POINT IN TIME WHEN PLUS TIME COMMENCES.
1-53 ABORT: MISSION TERMINATION BY UNSCHEDULED INTENTIONAL SEPARATION OF THE SPACECRAFT FROM THE LAUNCH
VEHICLE PRIOR TO ORBITAL INSERTION.
I-54% EARLY MISSTON TERMINATION: UNSCHEDULED INTENTIONAL MISSION TERMINATION AT OR AFTER ORBITAL INSERTION.
1-55 MEASUREMENT: A MEASUREMENT 1S A SPECIFIC DATA CHANNEL OF INSTRUMENTATION MONITORING A SINGLE FUNCTION.
I-56 INSTRUMENTATION: INSTRUMENTATION 1S THE EQUIPMENT THAT ACQUIRES, TRANSMITS AND MONITORS DATA FOR
PERFGRMANCE EVALUATION OF SPACE VEHICLE AND OPERATICNAL SUPPORT ITEMS.
A
i-57 SEMI-SYNCHRONOUS: AN ORBIT WITH A PERIOD OF 12 HOURS. THE PERIGEE POSITIONS ARE FIXED RELATIVE TO
EARTH AND 18G° APART IN LONGITUDE.
MISSTON REV | DATE SECTION GROUP PAGE
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SECTION 1 - GENERAL RULES AND SOP'S

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM

1-1

1-3

1-4

1-5

1-6

1-7

1-9

GENERAL

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,

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).

IF AN ALTERNATE MISSION IS REQUIRED, MISSION OBJECTIVES WILL BE DELETED IN ACCORDANCE WITH THE
PRIORITY OF OBJECTIVES STATED IN THE FLIGHT OPERATIONS RULES. LOWER ORDER OBJECTIVES WILL NOT
BE ATTEMPTED IF DOING SO MAY COMPRCMISE THE ACCOMPLISHMENT CF OBJECTIVES OF A HIGHER PRIORITY.

SPACECRAFT LAUNCH WILL NOT BE ATTEMPTED IF KNOWN SPACECRAFT SYSTEMS MALFUNCTIONS WILL LIMIT THE
MISSION DURATION SUCH THAT ACCOMPLISHMENT OF THE PRINCIPAL OR MANDATORY DETAILED TEST OBJECTIVES
WILL BE COMPROMISED.

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

IN SOME INSTANCES, THE SPECIFIC MISSION RULES MAY DEVIATE FRCM THE GENERAL GUIDELINES CONTAINED IN
PART 1 OR FROM THESE GENERAL RULES, THE SPECIFIC MISSION RULE WILL APPLY IN ALL CASES, AND THE
DEVIATIONS FROM THE GENERAL GUIDELINES WILL BE NOTED.

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

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

- THE SYSTEMS LIMITS LISTED IN THESE RULES ARE THE ACTUAL VEHICLE LIMITS AS WELL AS THEY ARE KNOWN

AN UNDERSTOOD AND ARE NOT BIASED TO COMPENSATE FOR TIME DELAYS OR INSTRUMENTATION ERRORS WITHIN
THE SPACECRAFT AND MSFN DATA/DISPLAY SYSTEMS.

MISSTON
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SECTION 1 ~ GENERAL RULES AND SOP'S - CONTINJED

NASA — Manned Spacecraft Center
MISSION RULES

REV} ITEM

1-10

1-11

1-14

1-15

1-i6

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

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

A. REQUIRED TG 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,

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

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,

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

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

IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE MSFN AND THE S/C, THE COMMAND PILOT WILL ASSUME
RESPONSIBILITY OF MISSION DIRECTICN WITHIN THE FRAME WORK OF THE MISSION RULES.

RULE NUMBERS 1-17 THROUGH
1-23 ARE RESERVED.,
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SECTION 1 - GENERAL RULES AND SOP'S = CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
{_ DEFINITIONS |
1-24 ASAP: AS SOON AS PRACTICABLE (I.E., AS SOON AS POSSIBLE AND REASONABLE).
1-25 PTP: A PREFERRED TARGET POINT IS A STRATEGICALLY LOCATED SET OF COORDINATES FOR WHICH THE SPACECRAFT
SHOULD BE TARGETED IF IT BECOMES NECESSARY TO LAND ON THAT REVOLUTION.
1-26 ATP: AN "MALTERNATE TARGET POINT' IS A STRATEGICALLY LOCATED SET OF COORDINATES CHOSEN TO PROVIDE
A SPACECRAFT TARGET POINT MIDWAY BETWEEN PTP'S.
1-27 NEXT BEST PTP: A PREFERRED TARGET POINT WHICH CAN BE REACHED BY THE SPACECRAFT WITHIN THE CONSTRAINTS
IMPOSED BY THE SPACECRAFT PROBLEM CAUSING AN EARLY MISSION TERMINATION AND ALLOWING THE BEST POSSIBLE
REENTRY AND LANDING AREA CONDITIONS. THE MISSION WILL NOT PROCEED TO THE NEXT PHASE UNLESS
SPECTFICALLY NOTED.
1-28 REENTER ASAP: REENTER AS SOON AS PRACTICABLE (I.E., AS SOON AS POSSIBLE AND REASONABLED.
1-29 TERMINATE ASAP: REENTER WITH THE MINIMUM TRIP TIME TO AN UNSPECIFIED LANDING AREA.
1-30 CRITICAL MANEUVERS: FOR THE PURPOSE OF MISSION RULE ACTION, CRITICAL MANEUVERS ARE DEFINED AS
THOSE MANEUVERS REQUIRED TO INSURE CREW SAFETY. THE VIOLATION OF PROPULSION SYSTEM LIMITS WILL
BE ACCEPTED AS NECESSARY FOR SUCH BURNS, ALL MANEUVERS ARE CONSIDERED CRITICAL EXCEPT LOI
AND MCC'S NOT REQUIRED FOR ENTRY CORRIDOR CONTROL.
1-31 NON-CRITICAL BURN: A BURN WHICH NEED NOT BE ACCOMPLISHED TO MAINTAIN AN ACCEPTABLE LEVEL OF CREW
SAFETY.
MISS 10N REV | DATE SECT ION GROUP PAGE
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SECTION 1 - GENERAL RULES AND SOP'S — CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| 1TEM

EARLY STAGING: UNSCHEDULED INTENTIONAL SEPARATION OF THE S-IVB STAGE FROM THE S-I11 STAGE.

CONTINGENCY ORBIT INSERTION (COI): AN SPS PROPULSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION INTO A
SAFE ORBIT (Hp > 75NM) IN THE EVENT OF AN SLV FAILURE OCCURRING IMMEDIATELY PRIOR TO INSERTION, OR
IN THE EVENT OF DEGRADED SLV PERFORMANCE.

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

S-1VB_SAFING: A PASSIVATION SEQUENCE IN WHICH S-IVB LOX, LHp, AND HIGH PRESSURE SPHERES ARE
DEPLETED.,

PRELAUNCH PHASE (PRELN): THE TIME INTERVAL FROM THE COMPLETION QF THE FLIGHT READINESS REVIEW
TO LIFTOFF.

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

A. LAUNCH PHASE: FROM LIFTOFF THROUGH INSERTION (TB1 THROUGH TBLD,
B. EARTH ORBIT PHASE: FROM INSERTION THROUGH S—-IVB CUTOFF FOR TRANSLUNAR INJECTION (TLID.
C. TDSE_PHASE: FROM CSM/S-IVB SEPARATION THRGUGH LM EJECTION FROM SLA.

D. TRANSLUNAR COAST PHASE: FROM S~-1VB CUTOFF FOR TLI THROUGH LOI| CUTOFF.

E. DOCKED PHASE: THE TIME INTERVALS DURING WHICH THE LM AND CSM ARE DOCKED.
F. LUNAR ORBIT PHASE: FROM LOT; CUTOFF TG UNDOCKING AND FROM FIMNAL LM ACTIVITIES TO TEI CUTOFF,

G. UNDOCKED PHASE: THE TIME INTERVAL DURING WHICH A MANNED LM IS SEPARATED FROM THE CSM FOR
STATION KEEPING (MAXIMUM SEPARATION DISTANCE OF az500FT.).

H, RENDEZVOUS PHASE:; FROM THE CSM PRE-DOI SEPARATION MAMEUVER THROUGH CSM/LM DOCKING AT END QF
RENDEZVOUS.

[. UNMANNED PHASE: FROM FIMAL CSM/LM SEPARATION TO COMPLETION OF LM ACTIVITIES (INCLUDING LM APS
BURN TO DEPLETION).

J. TRANSEARTH COAST PHASE! FROM TEI CUTOFF TO CM/SM SEPARATION.

K, ENTRY PHASE: FROM CM/SM SEPARATION TO SPLASHDOWN.

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

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM

1-38 RECOVERY PHASE: THE TIME INTERVAL FROM SPLASHDOWN TO DELIVERY OF THE FLIGHT CREW AND SPACECRAFT TO
DESIGNATED LANDBASED INSTALLATIONS.

1-39 REENTRY DEFINITIONS:

A. AUTCMATIC - REENTRY CONTROLLED BY CMC WHICH QUTPUTS BANK ANGLE COMMAND TO THE RCS.
B. CLOSED LOOP - REENTRY CONTROLLED BY THE CREW MANUALLY FLYING BANK ANGLE MODULATION USING CMC
ENTRY PROGRAM OUTPUTS. '
C, OPEN LOOP REENTRY - REENTRY CONTROLLED BY THE CREW USING SPACECRAFT DISPLAYS AND FLYING:
1. BANK ANGLE (RR 0-90) AND RETRB (RL 0-90).
2. CONSTANT BANK ANGLE - CREW ESTABLISHES AND MAINTAINS A CONSTANT BANK ANGLE. CCONSTANT BANK
ANGLES >90 DEGREES WILL NOT BE FLOWN EXCEPT WHEN SKIPOUT RULE IS VIOLATED.)
3, ROLLING REENTRY - MAINTAIN CONSTANT 18 DEGREES PER SECOMD ROLL RATE.
4, EMS RANGING - CONSTANT BANK ANGLE IS HELD TO 1G; THEN THE RANGE TO GO DISPLAY AND THE RANGE
POTENTIAL LINES ARE COMPARED TO MODULATE THE BANK ANGLE. AT RETRB THE PRESENT BANK ANGLE
IS RESERVED. .
D. CONSTANT G ENTRY: CREW CONTROLS THE BANK ANGLE TO MAINTAIN A SPECIFIED G LEVEL,
E. EMS REENTRY: CREW CONTROLS THE BANK ANGLE TO MAINTAIN A CONSTANT G UNTIL VELOCITY <25,500 FPS,
THE EMS IS THEN USED TO CONTROL RANGE BY NULLING THE DIFFERENCE BETWEEN THE RANGE TO GO COUNTER
AND THE RAMGE POTENTIAL GUIDELINES. ALL MANEUVERS ARE OVERRIDDEN AS NECESSARY TO PREVENT AN
ONSET OR OFFSET VIOLATION,

1-40 ALTERNATE MISSION: ANY DEVIATION FROM THE NOMINAL MISSION TIMELINE WHERE FURTHER MISSION OBJECTIVES
ARE CONSIDERED BEFORE THE END OF THE MISSION,

1-41 CONTINUE MISSION: THE CONTINUE MISSION RULING FOR MALFUNCTIONS INDICATES THAT THE MISSTION WILL BE CON-
TINUED IN ACCORDANCE WITH PRESENT PLANS UNLESS OVERRIDING FACTORS ARE PRESENT WHICH WOULD CAUSE
SELECTION OF AN ALTERNATE CHOICE,

1-432 SLINGSHOT MANEUVER: USE OF RESIDUAL S—IVB PROPELLANTS TO PLACE THE SPENT STAGE IN A SOLAR OR NON-LUNAR
IMPACTING TRAJECTORY.

1-43 LUNAR ABORT MODES AFTER DISPERSED LOI4
A. SPS ABORT

15 MIN ABORT ~ SPS RESTART FOR DIRECT RETURN. (DOCKED SPS ABORT MAY BE EXECUTED IN MODES I OR II)
B. DPS ABORT
1, MODE I -~ DIRECT RETURN USING DPS, BURN AT APPROXIMATELY LOI + 2 HRS.
2, MCODE II - TWO IMPULSE DPS ABORT FOR EARTH RETURN, FIRST BURN AT APPROXIMATELY LOI + 2 HRS,
SECOND BURN AT NEXT PERICYNTHION.
3, MODE III - DPS TEI, BURN AT APPROXIMATELY LOI + 15 HRS,
NOTE: HANDOVER BETWEEN MODES I, II, AND III IS FUNCTION OF ACCUMULATED LOIp AV (REF RULE 5-62)
RULE NUMBERS 1-i4 THROUGH
1-47 ARE RESERVED.
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SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REYV| ITEM

CRITERIA FOR TARGET POINT SELECTION

CRITICALITY OF THE MISSION SITUATION WILL. AFFECT THE APPLICATION OF THESE CRITERIA.

PRIORITY.

ACCEPTABLE LAND MASS CLEARANCE 1

ACCEPTABLE WEATHER CONDITIONS FOR RECOVERY OPERATIONS AND CM 2
STRUCTURAL INTEGRITY

CAPABILITY OF RECOVERY FORCES 3

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

SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIONS 5

A GROUND STATION FOR POST-DEORBIT BURN® TRACKING 6

VOICE CONTACT PRICR TO AND DURING DECRBIT BURN¥ 7

POST-BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY (ASSUMES 8
PRE-BLACKOUT ACQUISITIOND

GROUND STATIONS AVAILABLE TO OBTAIN DELTA VC READOUTS AND TO ]
PASS CREW BACKUP GUIDANCE QUANT]TIES

¥OR FINAL MCC MANEUVER

IS AS FOLLOWS:
A, 1200 - 1400 NM (NOMINALD
B, 1400 - 1800 NM (USED TO AVOID WEATHER VIOLATIONS IN PRIORITY A.)

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

RULE MUMBERS 1-50 THROUGH
1-55 ARE RESERVED

A 1-48 | THE CRITERIA LISTED BEL.OW WILL BE USED WHEN CHOOSING BETWEEN TWO OR MORE TARGET POINTS. THE

1-49 | LUNAR RETURN ENTRY RANGE PRIQRITY: THE RELATIVE ENTRY RANGE (400,000 FEET TO SPLASH) PRIORITY

MISSION REV | DATE SECTION GROUP
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SECTION 1 - GENERAL RULES AND SOP'S — CONTINUED

NASA -— Manned Spacecraft Center
MISSION RULES

REV{ ITEM
| PRELAUNCH RULES |
A 1-56 MANDATORY = THE COGNIZANT FLIGHT CONTROLLER WILL REQUEST A HCOLD OR A CUTOFF FROM THE FLIGHT DIRECTOR

IN CASE OF A LCSS OR FAILURE OF A MANDATORY ITEM. PRICR TO T-1 MIN, FAILURES OF MANDATORY ITEMS WILL
BE CONFIRMED PRIOR TO REQUESTING A HOLD OR A CUTOFF. AFTER T-1 MIN, CUTOFF WILL BE REQUESTED FOR
MANDATORY ITEMS WITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAINING. AT T-20 SEC, ALL MANDATORY
ITEMS WILL REVERT TO HIGHLY DESIRABLE UNLESS SPECIFICALLY DESIGNATED AS MANDATORY TO L/0. REFERENCE THE
LAUNCH MISSION RULES DOCUMENT FOR SPECIFIC PROCEDURES.

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

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

1-59 | MANUAL CUTOFF WILL NOT BE ATTEMPTED FROM T-11 SECONDS (ENGINE IGNITION) TO T-0.
RULE NUMBERS 1-60 THROUGH
1-65 ARE RESERVED.
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SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] 1TEM

1-68

1-69

1-70

[LAUNCH ABORTS ]

ABORT REQUEST COMMANDS ARE COMVMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT REQUEST
LIGHT ON THE COMMAND PILOT'S PANEL. THE 'ABORT LIGHT" AND A VOICE REPORT '"ABORT'' OVER A/G ARE CON-
SIDERED TWO CUES FOR THE CREW TO TAKE THE NECESSARY ACTION TO ABORT THE MISSION. THE GROUND WILL USE
TWC INDEPENDENT CUES PRIOR TO TRANSMITTIMNG 'ABORT REQUEST.'! ADDITIONAL CUES FOR THE CREW WILL COME
FROM ONBOARD INDICATIONS.

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

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

THE FLIGHT DIRECTOR WILL IMITIATE THE ABORT REQUEST FOR SPACECRAFT SYSTEM MALFUNCTIOMS.

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

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

a

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 CRITERJA DEFINED IN THE LMRD. THESE INCLUDE:

A. UNCONTROLLABLE FIRE

B. SLV EXPLOSION

C. SLV STRUCTURAL FAILURE
D. SLV TIPOVER

E. SLV FALLBACK

THE RSO-CAN SHUTDOWN THE SLV BY TRANSMITTING THE MFCO COMMAND WHICH ALSO LIGHTS THE ABORT REQUEST

LIGHT IN THE SPACECRAFT. THE MFCO WILL INITIATE AN AUTO-ABORT IF TRANSMITTED PRIOR TOQ EDS DISABLE.

THE MFCO COMMAND INITIATES A 4,1 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 $-IVB
AFTER TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF IF THE DESTRUCT COMMAND IS NOV TO BE TRANSMITTED.

THE RSO WILL SAFE THE S-IVB DESTRUCT SYSTEM AFTER CONFIRMATION OF S-1VB 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-1VB 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-I1VB CUTOFF.
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SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REV| ITEM
A | 1-75 | EMERGENCY ENGINE SHUTDOWN METHODS.
INITIATOR METHOD STAGE TIME_FRAME
ASTRONAUT CCW ON THC 5-1C, $-1I, S-IVB T + 30 SEC TO S-IVB CUTOFF
5-11/5-1VB S-11, S=IVB T 4 2:33 TO S-1vB CUTOFF
ASTRONAUT L/V STAGE SWITCH
RSO RF CMD $-1C, s-11, S-IvB T-0 70 5-1VB CUTOFF
(MFCO)
£0S 2 OF 3 S-IC T + 30 SEC TO EDS
VOTING LOGIC AUTO OFF AT T + 2:00 MIN
NOTE: EDS WILL INITIATE
ABORT FROM T-0 TO T + 30
SEC; HOWEVER, S-IC ENGINES
WILL NOT BE SHUTDOWN
A | 1-76 | THE AUTOMATIC EDS (TWO ENGINE OUT AND OVERRATE AUTO-ASORT CAPABILITIES) WILL BE FLOWN CLOSED LOOP UNTIL
1 T + 02:00. DURING LAUNCH, MALFUNCTIONS EFFECTING EDS OPERATION WILL BE MANAGED AS FOLLOWS:
THE EDS AUTO SWITCH WILL BE TURNED OFF WHENEVER ANY THO CSM ENTRY BATTERIES ARE TIED TO THE SAME
MAIN BUS OR FOR CONFIRMED LOSS OF ANY CSM ENTRY BATTERY.
A | 1-77 | ABORT MODES:
MODE_ 1 BOUNDARY OF APPLICATION
1A LES ABORT ENABLE (RT-45 MIN) TO
GET 42 SEC. (10 K FEET)
1B GET 542 SEC TO 100K FEET ALTITUDE
(GET =1 + 50)
1c 100K FEET ALTITUDE TO TOWER JETTISON
(GET=1 + 16)
A | 1-78 I MODE 1I BOUNDARY OF APPLICATION PROCEDURES
TOWER JETTISON (GET =1 + 16) UNTIL
FULL LIFT SPLASHPOINT IS 3200 NM
DOWNRANGE (GET =10 + 13) A. MCC PROVIDES
1. GET OF 400K
2. PITCH AT .056
3. GET DROGUE
B. ENTRY IS FULL LIFT
MISSTON REV | pATE SECTION GROUP PAGE
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SECTION 1 - GENERAL RULES AND SOP'S — CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV

A 1-30

MODE 111 BOUNDARY OF APPLICATION

AND INSERTION.

NOTE

MODE II1 "NO BURN'" WILL BE
CALLED IF THE ROLL LEFT 55°
ENTRY RANGE IS <3350 NM.

MODE 1V BOUNDARY OF APPLICATION

CONTINGENCY ORBIT INSERTION CAPABILITY
TO INSERTION (BASED ON COI LINE ON ¥
VS V PLOT FOR NEAR NOMINAL ALTITUDE A,

MODE BOUNDARY OF APPLICATION

PRE-APOGEE CUTOFFS, OUTSIDE THE COI
BOUNDARY, CORRECTABLE TO SAFE ORBITAL
CONDITIONS BY A MANEUVER AT APOGEE. A,

APOGEE_KICK

RULES 1-82 THROUGH
1-86 ARE RESERVED

BETWEEN FULL LIFT SPLASH POINT =3200 NM A,

B.

PROCEDURES
REFERENCE AOH TBD
MCC PROVIDES:

1. GETI AT S-1VB CUTOFF PLUS 2:05

2. DELTA V FOR 3350 NM SPLASH-
POINT

3. BURN DURATION

4. GET OF 400K

5. PITCH AT ,05G

6. GET DROGUE

MANEUVER 1§ SCS AUTO.

ENTRY IS ROLL LEFT 55 DEGREES.

PROCEDURES

MCC PROVIDES:

1. GETI AT S-IVB CUTOFF PLUS 2:05

2. DELTA V REQUIRED TO ACHIEVE
PERIGEE >75 NM

3, BURN DURATION

4. PITCH AT GETI

MANEUVER 1S SCS AUTO

PROCEDURES

MCC PROVIDES:

1. GETI FOR BURN AT APOGEE

2. DELTA V REQUIRED TO ACHIEVE PERIGEE
275 N4

3. BURN DURATION

%, PITCH ATTITUDE

MANEUVER IS SCS AUTO
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SECTION 1 - GENERAL RULES AND SOP'S - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV| 1TEM
I CREW ABORT LIMITS
1-87 | MAX Q REGION PROCEDURES
A, (00:50 TO 02:00) ABORT MODE 1 (ACTION ONLY AFTER BOTH
AOA >100 PCT AND ROLL, PITCH, OR YAW HAVE REACHED THRESHOLD.)
ERROR >5 DEGREES
MOTE: NOT APPLICABLE FOR ANY
ENGINE OUT PRIOR TO 50 SEC,
A | 1-88 |RATES AND ATTITUDE : PROCEDURES
A. PITCH AND YAW ABORT MODE 1
1. L/0 TO S-I1C/S-11 STAGING - ABORT MODE I, MODE I1, MODE III, OR
L DEG/SEC MODE IV
| 2. S-IC/S-IT STAGING TO S-IVB CUTOFF
9 DEG/SEC
3. YAW ERROR >450
B. ROLL
'| 1. L/0 TO S-1VB CUTOFF - 20 DEG/SEC ABORT MODE I, MODE 1I, MODE I1I, OR
MODE IV
A

| 1-89 | EDS AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION OF TWO ENGINES OUT AUTO AND LV RATES AT 2:00 MIND

BOUNDARY OF APPLICATION

A. RATES
PITCH AND YAW 4.0 * .5 DEG/SEC
ROLL 20.0 * ,5 DEG/SEC

B. ANY TWO ENGINES OUT

C. CM TO IU BREAKUP

1-90 | S—IVB TANK PRESSURE LIMITS ($~11/%-1VB SEP TO CSM/LV SEP)

A.  BULKHEAD AP
FUEL > OXID = 26 PSID
OXID » FUEL = 36 PSID

B. LOX TANK PRESS >50 PSIA

1-91 | ENGINE FATLURES PRCCEDURES

LOSS OF 3 OR MORE S-I1 ENGINES ABORT MODE 1, MODE II
PRIOR TO S-IVB TQ CORBIT

MISSTON REV | DATE SECTION GROUP PAGE

APOLLO 10 A 4723769 GENERAL RULES AND SOP'S CREW ABORT LIMITS 1-11

FEC/TS Form 292 TATS ok



2 FLIGHT QPERATIONS

RULES




SECTION 2 ~ FLIGHT OPERATIONS RULES
NASA — Manned Spacecraft Center

MISSION RULES

REV] I1TEM

2-1

MISSION GO/NO-GO

| FLIGHT OPERATIONS RULES |

GO/NO-GO DECISIONS WILL BE MADE BY THE FLIGHT CREW AND THE MCC PRIOR

TO PROCEEDING BEYOND THE NEXT BEST DECORBIT OR DIRECT ABORT OPPORTUNITY,
PRIOR TO ENTERING ANY CRITICAL MISSION SEQUENCE, AND PRICR TO EXECUTING
ANY PROPULSIVE MANEUVER, FORMAL GO/NO-GO POINTS ARE SUMMARIZED IN SEC-
TION 3. '

FALLURE TO SATISFY THE GO/NO-GO CRITERIA 1S SUFFICIENT CAUSE TO ALTER
THE NOMINAL MISSION ACTIVITIES, THE COURSE OF ACTION REQUIRED WILL BE
BASED UPON THE SPECIFIC CRITERIA NOT SATISFIED AND ASSOCIATED SPECIFIC
MISSION RULES,

THE LIFETIME REQUIREMENTS AND CONSUMABLES ESTABLISHED FOR THE GO/NO-GO
CRITERIA MUST ACCOUNT FOR THE NOMINAL ACTIVITIES PLANNED FOR COMPLETION,
SUFFICIENT TIME AND CONSUMABLES TO PREPARE AND CONDUCT A CSM LM RESCUE,
TEL, AND ENTRY FROM ANY POINT IN THE NOMINAL ACTIVITIES PLUS 12 HRS,

2-2

PRELAUNCH

B. THE FLIGHT DIRECTOR WILL EVALUATE WIND SIMULATTONS ALONG THE MODE I

A, LAUNCH AZIMJTH LIMITATIONS RESTRICT LAUNCHES TO OCCUR BETWEEM

72° AND 107°.

(TOWERD ABORT TRACK PRIOR TO THE START OF CRITICAL COUNTDOWN ACTIVITIES
AND WILL ADVISE THE LAUNCH DIRECTOR OF ANY PREDICTED PERIODS OF LAND
LANDING. IF THE FLIGHT DIRECTOR IS UNABLE TO PROVIDE THIS 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. 1IN ALL CASES,
THE LAUNCH DIRECTOR WILL BE PRIME FOR CALLING HOLDS FOR LAND LANDING
LAUNCH WIND VIOLATIONS.

C. THE LAUNCH WILL NOT BE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION

CAPABILITY IS COMPROMISED. '(REFERENCE SECTION 4 - GROUND INSTRUMEN-
TATION REQUIREMENTS.)  CONTINUOUS VOICE, TELEMETRY, AND TRACKING
COVERAGE FOR THE SPACECRAFT IS REQUIRED FROM LIFTOFF THROUGH INSERTION
PLUS 60 SEC, CONTINUOUS TM AND TRACKING COVERAGE IS REQUIRED FROM THE
SLV FROM LIFTOFF THROUGH INSERTION PLUS 60 SEC. COMMAND 1S5 HIGHLY
DESIRABLE.

2-3

LAUNGH

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

EARLY STAGING

IF REQUIRED, EARLY $-IVB STAGING MAY BE INITIATED BY THE FLIGHT CREW ONLY
AFTER $-1VB-TO-ORBIT CAPABILITY IS OBTAINED OR S-IVB LOX TANK PRESS LIMITS
EXCEEDED AFTER TOWER JETTISON,
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SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] TTEM
A A. ENTRY WILL BE MADE WHEN ONE MORE CSM FAILURE WILL RESULT IN AN ASAP
ENTRY OR UNCONTROLLABLE CONDITIONS.
l B, ADEQUATE CONSUMABLES WILL BE MAINTAINED FOR ENTRY IN THE NEXT PTP,
MAKING ALLOWANCES FOR SETUP AND ENTRY PLUS 12 HRS,
€. THE DEORBIT CAPABILITIES REQUIREMENTS FOR EARTH ORBIT ARE:
| 1. TWO METHODS OF DEQORBIT ARE REQUIRED-(SPS PLUS ONE OTHER).
2. IF A SUBSEQUENT SINGLE FAILURE WOULD PRECLUDE DEORBIT BY EITHER
METHOD REMAINING, THE CSM WILL DEORBIT,
7. SPS IS THE PRIME METHOD OF DEORBIT AND SUFFICIENT AV WILL BE
RESERVED FOR THIS MANEUVER.
2-5 EARTH ORBIT 4, SM-RCS (4 QUAD) AND SM~CM/RCS HYBRID WILL BE CONSIDERED AS INDEPEN-
DENT DEORBIT METHODS AS LONG AS INDIVIDUAL SM-RCS QUAD AND GNCS
INTEGRITY 1S MAINTAINED AND SUFFICIENT RCS PROPELLANT 1S
AVAILABLE.
5. THE LM PROPULSION SYSTEM (DPS OR RCS) MAY BE USED TO PLACE THE
CSM IN AN ORBIT Chp >80 NM) FROM WHICH A SM-RCS OR SM-CM/RCS
HYBRID DEORBIT CAN BE CONDUCTED.
6. VUTILIZATION OF BACKUP DEORBIT METHODS WILL BE BASED ON THE
FOLLOWING PRIORITIES:
(A) SM-RCS
(B) LM PROP PLUS SM-RCS
(C) SM-CM/RCS HYBRID
(D) WM PROP PLUS SM~CM/RCS HYBRID
A A. AN S-IVB FAILURE OR SYSTEMS TREND THAT WILL RESULT IN A HAZARDOUS
SITUATION FOR THE FLIGHT CREW IS CAUSE FOR AN IMMEDIATE CSM/S-1VB
SEPARATION, THE FLIGHT CREW WILL PERFORM A SEPARATION MANEUVER ASAP,
MINIMUM SAFE DISTANCE IS CONSIDERED TO BE 7,000 FT.
2-6 EARLY CSM/S-1VB B. LOSS OF ATTITUDE CONTROL DURING T85.
SEPARATION (NO LM
EXTRACTION), EARTH
ORBIT
MISSTON REv |oATE SECTION GROUP PAGE
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SECTION 2 -~ FLIGHT OPERATIONS RULES - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV | ITEM

2-7

TRANSLUNAR INJECTION

THE TLI WILL BE GO IF THE S/C AND L/V SATISFY THE FOLLOWING CRITERIA:

1, THERE ARE ADEQUATE S-IVB CONSUMABLES TO PROVIDE A ONE SIGMA
PROBABILITY OF A GUIDED CUTOFF.

2. THERE HAVE BEEN NO FAILURES IN THE LAUNCH VEHICLE WHICH WOULD
RESULT IN A CATASTROPHIC HAZARD.

3 THERE HAS BEEN NO.MALFLNCTION IN THE LAUNCH VEHICLE WHICH
* RESULTS IN ANY CONDITION FOR WHICH A GUIDED CUTOFF WILL
PEFINITELY NOT BE ACHIEVED.

4, THE CSM HAS TOTAL SYSTEMS CAPABILITY WITH REDUNDANCY.
REDUNDANCY VERIFICATION IS SUBJECT TO THE NUMBER AND TYPE OF
REDUNDANT COMPONENT CHECKS WHICH CAN BE PERFORMED IN EARTH ORBIT.
(REF RULE 3-138)
THE TLI MANEUVER WILL BE DEIAYED UNTIL THE SECOND OPPORTUNITY FOR
SUSPECTED FAILURE OF A CRITICAL SYSTEMS (PRIME OR BACKUP) (MANEUVER,
LIFE SUPPORT, COOLING, POWER, SEQUENTIAL, COMMUNICATIONS) WHICH
REQUIRES TIME FOR EVALUATION.

2-8

TRANSPQSITION, DOCKING,
D EJECTION (TDEEY

IN THE EVENT OF ADVERSE LIGHTING, ATTITUDES, RATES, OR MECHANICAL
ANOMALIES, THE FLIGHT CREW WILL MAKE THE FINAL DECISION TO ATTEMPT
DOCKING AND EXTRACTION.

THE MNORMAL MINIMUM CABIN PRESSURE REDLINE OF 4.0 PSIA FOR TUNNEL/LM
PRESSURIZATION SEQUENCES WILL BE WAIVED DURING TDSE. FOR TUNNEL OR
LM LEAKS WHICH PREVENT MORMAL PRESSURIZATION, THE CM WILL BE
DEPRESSURIZED AS REQUIRED FOR HATCH REMOVAL AND UMBILICAL HOOKUP .

IF NORMAL LM EJECTION IS NOT SUCCESSFUL, NO ATTEMPT WILL BE MADE

" TO MAN THE LM AND ''STAGE™ TO RECOVER THE ASCENT STAGE.

THREE LATCHES LOCATED 120° APART ARE REQUIRED TO PERFORM TDEE.

TRANSLUNAR COAST

AN SPS BURN OF APPROXIMATELY 20 FPS IS PLANNED AFTER TLI TO PROVIDE
A SEPARATION DISTANCE FROM THE S-IVB AND TO ESTABLISH A NOMINAL
FREE RETURN.

NO MCC WiLL BE PERFORMED IF LOI CAN BE TARGETED WITHIN OPERATIONAL
CONSTRAINTS.

TRANSLUNAR COAST WILL BE TERMIMATED IF ADEQUATE CONSUMABLES DO NOT
EXIST FOR A FREE RETURN +12 HRS.

THE CREW WILL USE THEIR DISCRETION TO MAN THE LM FOR BACKUP COMMUNI-
CATIONS IF CSM COMMUNICATIONS ARE LOST WITH THE MSFN.

LM PROPULSION CAPABILITY CANNOT BE CONSIDERED AS ACCEPTABLE BACKUP TO
CSM SYSTEMS UNTIL AFTER IVT AND LM SYSTEMS CHECKOUT.
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SECTION 2 ~ FLIGHT OPERATIONS RULES ~ CONTINUED
NASA — Maonned Spacecraft Center

MISSION RULES

REV| I1TEM
A LOI WILL BE INHIBITED AND A LUNAR FLYBY PERFORMED IF THE CSM DOES NOT
SATISFY ANY OF THE FOLLOWING CONDITIONS:
A. FULL CRITICAL SYSTEMS REDUNDANCY.
B. ADEQUATE CONSUMABLES FOR MINIMUM LUNAR ORBIT OPERATIONS PLUS 12 HOURS.
2-10 LUNAR ORBIT INSERTION €. SPS PROPELLANT RESERVE CAPABILITY FOR TEI AND TRANSEARTH MCC'S.
D. RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROL, TRANSEARTH MCC
CONTROL, PTC, AND MINIMUM LUNAR ORBIT OPERATIONS.
E. MINIMIM OF 9 DOCKING RING LATCHES,
A. LOI DISPERSIONS
1. 1F A STABLE ORBIT HAS NOT BEEN ACHIEVED, AN SPS OR DPS ABORT
WILL BE EXECUTED. : )
2. IF A STABLE ORBIT HAS BEEN ACHIEVED, AN SPS OR DPS TEI WILL BE
PERFORMED AT THE NEXT PERICYNTHIAN OR- AN ALTERNATE MISSIGN WILL
BE FLOWN.
B. DESIGNED REDUNDANT CAPABILITY MUST BE MAINTAINED IN ALL CRITICAL CSM
SYSTEMS.
2-11 LUNAR ORBIT C. SUFFICIENT COMSUMABLES MUST REMAIN TO COMPLETE THE NEXT MISSION PHASE
AND EARTH RETURN +12 HRS FOR CONTINUATION TO THE NEXT MISSION PHASE,
D. THE CSM MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FOR THE TEI
MANEUVERS AND TRANSEARTH MCC'S.
E. THE CSM MUST MAINTAIN RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROL,
TRANSEARTH MCC CONTROL, PTC, AND MINIMAL TRAMSEARTH OPERATIONS,
F. IF NORMAL RENDEZVOUS OPERATIONS ARE INMIBITED, THE DPS WILL BE USED
FOR TEI WHEN THERE IS A CHOICE BETWEEN THE DPS AND SPS.
ONE HARDSUIT IVT FROM THE CSM TO THE LM WILL BE ACCOMPLISHED IF A
REASONABLE CHANCE EXISTS THAT CORRECTIVE ACTION CAN BE TAKEN FOR A LM/
2-12 INTRAVEHICULAR TRANSFER TUNNEL PRESSURIZATION PROBLEM.
IF THE PROBLEM CANNOT BE CORRECTED, THE LM SYSTEMS WILL BE ACTIVATED AND
THE LM WILL BE STAGED AND SET UP FOR THE UNMANNED OPERATION.
A. LIMITED EVALUATION OF LM SYSTEMS PERFORMANCE, UTILIZING ONE LM CREW-
MAN, WILL CONTINUE AS LONG AS LIFE SUPPORT CAN BE PROVIDED TO THREE .
SUITED CREWMEN AND AS LONG AS LM/CSM VOTCE COMMUNICATIONS ARE AVAILABLE
0-13 OCKED LM OPERATION AND NO HAZARDOUS, CREW SAFETY SITUATIONS EXIST.
B. FOR AN IMPENDING HAZARDOUS SITUATION RESULTING FROM A DESCENT STAGE
PROBLEM, THE STAGE WILL BE JETTISONED AND ASC STAGE OPERATIONS WILL
CONTINUE AFTER THE VEHICLE HAS MOVED TO A SAFE DISTANCE ( FT).
C. BEFORE CSM/LM UNDOCKING, LIFE SUPPORT CAPABILITY FOR CONTINGENCY EVT
MUST BE VERIFIED.
MISSTON REV | GATE SECT (0N GROUP . | Pace
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SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV [ ITEM

CSM/LM UNDOCKING AND
SEPARATION

A MANNED LM WILL NOT BE UNDOCKED FROM THE CSM WITHOUT INDEPENDENT
MANEUVER CAPABILITY OF BOTH VEHICLES TO TERMINATE WNDOCKED ACTIVITIES
AND TO ACCOMPLISH DOCKING.

VHF VOICE COMMUNICATIONS BETWEEN THE LM AND CSM ARE MANDATORY FOR UN-
DOCKING .

CM AND LM SUIT LOOP INTEGRITY IS REQUIRED FOR MANNED UNDOCKING,

CREWMEN WILL BE SUITED WHILE IN THE UNDOCKED CONFIGURATION AND UNTIL
CM INTEGRITY IS ESTABLISHED AFTER RENDEZVOUS AND. DOCKING.

THE CAPABILITY TO REDOCK WITH THE ASCENT STAGE ONLY MUST BE ESTABLISHED
BEFORE UNDOCKING WILL BE PERFORMED.

RENDEZVOUS

FOR SYSTEM FAILURES IN EITHER SPACECRAFT THAT WOULD RESULT IN EARLY
TERMINATION, THE TOTAL LM CAPABILITY (WITHIN ESTABLISHED REDLINES AND
NO VIOLATION OF DETAILED SYSTEMS RULES) WILL BE DEDICATED TO COMPLETION
OF THE RENDEZVOUS IN PROGRESS., FOR LM CONDITIONS REQUIRING MANUAL
CONTROL OF AN APS/DPS TRANSLATION MANEUVER. IT IS PREFERRED TO RETAIN
THE DPS FOR EASE OF CONTROL AND STAGE CONSUMABLES.

BOTH VEHICLES MUST HAVE INDEPENDENT CAPABILITY TO COMPLETE RENDEZVOUS
AND DOCKING,

LM STAGING MAY BE DELAYED, POSSIBLY WUNTIL AFTER DOCKING, IF NECESSARY
TO MAINTAIN SUFFICIENT ELECTRICAL POWER, LIFE SUPPORT AND/OR PROPULSION
CAPABILITY FOR COMPLETION OF THE RENDEZVOUS IN PROGRESS AND DOCKING.

FITH STAGING FROM EITHER AN INACTIVE DPS OR AN ACTIVE DPS WILL NOT BE
PERFORMED, EXCEPT FOR IMPENDING CATASTROPHIC FAILURE OF THE DESCENT
STAGE .

FOR CONDITIONS INHIBITING LM STAGING, THE CSM WILL EXECUTE THE MCC AND
BRAKING MANEUVERS.

UNMANNED PHASE

A,

THE APS BURN TO DEPLETION WILL BE ACCOMPLISHED UNLESS LOSS OF ATTITUDE
CONTROL OR TIM. IF IGNITION WOULD RESULT IN STAGE DESTRUCTION IN LUNAR
ORBIT, THE MANEUVER WILL BE INHIBITED.

IF TEI 1S ACCOMPLISHED WITH THE DPS AND TEH ASCENT STAGE IS NOT REQUIRED
FOR CSM PROBLEMS, THE APS UNMANNED BURN TO DEPLETION WILL BE PERFORMED
DURING THE TEC PHASE.

TRANSEARTH COAST

THE STEEP TARGET LINE WILL BE USED FOR MCC'S UNLESS THE VELOCITY AT
ENTRY INTERFACE IS LESS THAN 30,000 FPS AND THE GEN IS GOj; THEN THE
SHALLGW TARGET LINE WILL BE USED.

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.

IF THE FLIGHT PATH ANGLE IS QUTSIDE THE ENTRY CORRIDOR, AN MCC WILL BE
EXECUTED AS SOON AS PRACTICAL.

MCC'S WILL BE ACCOMPLISHED BY THE SPS IF NECESSARY TO MAINTAIN RCS
REDLINES.
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SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED
NASA -— Manned Spacecraft Center

MISSION RULES

REV] 1TEM
A 2-18 ALTERNATE MISSIONS A. ALTERNATE MISSION GUIDELINES
1, THE LM RENDEZVOUS WILL HAVE FIRST PRIORITY IN ALTERNATE MISSIONS,
AND TLI WILL BE INHIBITED IF A FAILURE SHOULD OCCUR WHICH WOULD
INHIBIT LOI. 1M SYSTEMS EVALUATION WILL HAVE SECOND PRICRITY.
2. THE LM WILL BE UNDOCKED IN LUNAR OR LOW EARTH ORBIT: (H <400 NM)-
ONLY.
3. WHENEVER POSSIBLE, THE SPS WILL BE USED TO RETURN TO LOW EARTH ORBIT
<400 NMD)* FROVI DISPERSED TLI CUTOFFS. WHEN THIS IS NOT POSSIBLE,
THE CSM/LM WILL BE PLACED IN A SEMI-SYNCHRONOUS ORBIT AND DOCKED LM
SYSTEMS EVALUATIONS CONDUCTED,
4. SHOULD SPS PROBLEMS OCCUR IN ANY MISSION PHASE, CONSIDERATION WILL
BE GIVEN TO USING THE DPS ENGINE,
5, SHOULD CSM FATLURES OCCUR IN ANY MISSION PHASE, CONSIDERATION WILL
BE GIVEN TO USING THE LM SYSTEMS.
6. THE DPS WILL BE USED TO EXECUTE TE! WHENEVER AVAILABLE.
B. ALTERNATE MISSION DESCRIPTIONS
THE FOLLOWING CLASSES OF ALTERNATE MISSIONS ARE AVAILABLE, AND ARE NOT
LISTED IN ORDER OF PRIORITY, SEE REFERENCE 2-18A FOR ALTERNATE
MISSION GUIDELINES.
"{RULE 2~18 CONTINUED ON FOLLOWING PAGE.)"
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APOLLO 10 A 4/23/69 FLIGHT OPERATIONS.RULES ALTERNATE MISSIONS 2-6

FRC/TOG Form 292 (AU BF)




SECTION 2 ~ FLIGHT OPERATIONS RULES - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV

ITEM

2-18

"LCONT' DY

ALTERNATE MISSIONS

EARTH ORBIT MISSIONS

CONTINGENCY /FAI LURE

()

'(C)'

THE M ACTIVE RENDEZVOUS FO|

WILL BE:

CDH
TP1
TPF

[ BT BN AUV COYe

(D) LM EXTRACTION AFTER PARTIAL TLI
4000 < Hg < 10,000 NMD

SEP - CSM ACTIVE - AV =
PHASING - LM ACTIVE - A
. CSI -~ AV = 0 FPS

JCRULE 2-18 CONTINUED ON FOLLOWING PAGE)"

'(A)" NO LM EXTRACTION AFTER PARTIAL TLI 1.
“(Hy < 25,000 NM) OR SPS COI 2.

B

3.
b,

NO LM EXTRACTION AFTER PARTIAL TLI 1.
“(Hg > 25,000 NMD

LM EXTRACTION AFTER NO TLI CR PARTIAL | 1.
TLI'(Hg < 4000 NMD

"(E}" LM EXTRACTION AFTER PARTIAL TLI 1.
(10,000 < Hy < 50,000 NM) 2.

NOTE

AV = 103 FPS' (ah
AV = 24 FPS
AV = 32 FPS

ACTION/MISSION

"(PARTIALLY OUT OF PLANE}"

"(IF NECESSARY):

"(PARTIALLY OUT OF

*(DOCKED)

"(PARTIALLY OUT OF PLANE}

R THESE ALTERNATES

5 FPS
= 178 FPS

E 11 NM)”

SPS PHASING BURN

SPS MLOI" TO ACHIEVE
400 X 160 NM ORBIT
SPS "MCC'" TO ACHIEVE
240 X 100 NM ORBIT
10 DAY MISSION

SPS PHASING BURN
SPS MLOI' TO ACHIEVE
SEMI-SYNCHRONOUS ORBIT

SPS PHASING TO ACHIEVE
LON(-‘,—I'!‘UDEp = 165 W

SPS FOR APOGEE RAISE

SPS "LOI' TO ACHIEVE
APOGEE = 400 NM

PLANE)
DPS "DOIM* (DOCKED) -
DPS POWERED DESCENT

SPS CIRCULARIZATION AT
1450 NM

LM ACTIVE RENDEZVOUS
APS BTD ~ AGS ' (UNMANNED}-
SPS TO ACHIEVE 240 X 90

W' 587 Wisston

SPS PHASING

DPS™MDOT ' (DOCKED)
DPS "PD' (DOCKED) ' TO
ACHIEVE APOGEE = 4000
NM - (PARTIALLY OUT OF
PLANE)

SPS PHASING

SPS "LOI™ TO ACHIEVE
APOGEE = 400 NM

SPS CIRCULARIZATION AT
150 NM

LM ACTIVE RENDEZVOUS }
APS BTD - AGS' (UNMANNED]
SPS TO 240 X 90 ORBIT
10 DAY MISSION

SPS PHASING
SPS "LOI" TO SEMI-SYNC

SPS PHASING

DPS "'DOI'** (DOCKED)
DPS "'PD" " (DOCKED)

SPS PHASING

SPS BURN TO ACHIEVE
LONGITUDE, = 165 W

10 DAY MISSION

MISSTON

REY

DATE

SECTTON

GROUP

PAGE

APQLLO 10
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SECTION 2 - FLIGHT OPERATIONS RULES - CONCLUDED

NASA — Manned Spacecraft Center

MISSION RULES

REV[ ITEM
A ] 2-18 |ALTERNATE MISSIONS B,2. LUNAR MISSIONS
CCONT'D
CONTINGENCY /FAI LURE ACTION/MISSION
‘(A1) LM EXTRACTION AFTER NON-NOMINAL TLI | 1. DPS LOI (DOCKED) ' WHERE
WHERE EQMFR AFTER BAP MCC, LOIj, APOCYNTHION = 2000 NM
LOI2, AND TEI <500 FPS 2. SPS LOI,
“(NOTE: SPS DOCKED &V = 2400 IS MAND-{ 3. NOMINAL MISSION
ATORY) "
*(2) LM EXTRACTION AFTER NON-NOMINAL TLI {1. LM CHECKOUT
WHERE (1) IS NOT PERFQRMED 2. APS BTD (UNMANNED)
3. CSM-ONLY LUNAR ORBIT
MISSION' (SEE ALT B.2.(B)
"(3) LM EXTRACTION AFTER NON-NOMINAL TLI [ 1. IM CHECKOUT
WHERE (1) AND (2) ARE NOT PERFORMED | 2. DPS FLYBY MCC
3. APS BTD  CUNMANNED)
L, SPS FOR FASTER RETURN
"CIF DESIRED)"
(B} NO LM EXTRACTION AFTER NOMINAL TLI OR 1. 'CSM_ONLY LUNAR MISSION
AFTER NON-NOMINAL TLI WHERE EOMFR AFTER WITH SPS DOI AND SUB—
poo BAP MCC, 1011, LOTg, AND TET >500 SEQUENT CIRCULARIZATION
"(NOTE: FAILURE OF THIS TEST DICTATES
LUNAR FLYBY MCC WITH POSSIBLE SPS FOR
FASTER RETURN POST-PERICYTHION)
“CC(1)' ANY SITUATION WHICH WARRANTS A DPS 1, DPS$ TEI
TE1 " (REFERENCE MISSION RULES) 2. APS BTD" CUNMANNED) -
"(IF POSSIBLE)"
3. SPS FOR FASTER RETURN
"CIF DESIRED)"
(22 LM NO-6O FOR RENDEZVOUS AND TEI 1. EXTENDED LM CHECKOUT
2. APS BTD CUNMANNED)
(D) ANY STTUATION WHICH WARRANTS THE RE- 1. SPS TEI WITH THE ASCENT
TENTION OF THE ASCENT STAGE ON TEC STAGE RETAINED
3, RENDEZVOUS ALTERMNATES
CONTINGENCY/FAI LURE ACTION/MISSION
“(A)T ANY SITUATION WHICH DICTATES NO LM 1, NOMINAL RENDEZVOUS W1TH-
STAGING ' (REFERENCE MISSION RULES) OUT STAGING
. “(NOTE: DPS MAY BE
STAGED 7 MINUTES PRIOR
TO TPI IN SOME INSTANCES
“(B)' APS ONLY PROFILE (DPS NOT AVAILABLE FOR [1. APS DOl
DoY) 2, PDI ABORT PROFILE
RULE NUMBERS 2-19 THROUGH
2-30 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 10 A | 4/23/69 FLIGHT OPERATIONS RULES ALTERNATE MISSIONS 2-8
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SECTION 3 - MISSION RULE SUMMARY

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
| LauncH puasE |
Al 31 THE LAUNCH WILL BE ABORTED FOR THE FOLLOWING REASONS:
CONDITION . RULES
A. SLV
I 5-11 GIMBAL ACTUATOR HARDOVER INBOARD (TIME DEPENDENT)
VIOLATION OF AUTO/MANUAL EDS LIMITS
S-11 ENGINE FAILURES (TIME DEPENDENT)
FAILURE OF SECOND PLANE SEPARATION
S-1VB 10SS OF HYDRAULIC FLUID (PRIOR TO S-IVB IGNITION), POSSISLE COI CONDITION
S-1VB LOSS OF THRUST (TIME DEPENDENT), POSSIBLE COI CONDITION
$S-IVB LOX TANK PRESSURE >50 PSI'(THROUGH TWR JETT)
B. CSM
1.  ENVIRONMENTAL
LOSS OF CABIN PRESSURE AND SUIT PRESSURE
1055 OF CABIN PRESSURE AND SUIT CIRCULATION
FIRE/SMOKE IN CM
LOSS OF CABIN PRESSURE AND O, MANIFOLD LEAK
2. ELECTRICAL
LOSS OF 3 FUEL CELLS AND 1 BATTERY
UNCONTROLLABLE SHORTED MAIN BUS
LOSS OF BOTH AC BUSES DURING MODE 1 OR MODE II
3. PROPULSION
SUSTAINED LEAK OR LOSS OF He PRESSURE IN BOTH CM-RCS RINGS (MODE I ONLY)
C. VIOLATION OF TRAJECTORY LIMIT LINES
D. TEAM DISCRETION WILL BE USED FOR:
1. SUIT/CABIN CONTAMINATION
2. MEDICAL PROBLEMS
3-2 THE S-1VB EARLY STAGING WILL BE USED AFTER "$-IVB TO-ORBIT'" CAPABILITY FOR THE FOLLOWING
REASONS :
CONDITIONS RULES
$-11 GIMBAL ACTUATOR INBOARD HARDOVER
S-11 ENGINE FAILURES'(TIME DEPENDENT)"
S-1VB LOX TANK PRESS >50 PSI ('PSTAGE AFTER TWR JETT)"
A |33 SWITCHOVER TO CSM GUIDANCE WILL BE PERFORMED FOR:
SATURN GUIDANCE REFERENCE FAILURE
RULE NUMBERS 3-4 THROUGH
3-9 ARE RESERVED,
MISSION REV | bATE SECTION GROUP PAGE
A
APOLLO_10 Y25/69 | \isoioN RULE SUMMARY L AUNGH. PHASE - 31
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SECTION 3 -~ MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM

EARTH ORB!IT

THE CSM WILL BE NO-GO FOR CONTINUING THE MISSION IF ANY OF THE FOLLOWING CONDITIONS EXIST:
A, ECS

LOSS OF CABIN INTEGRITY

LOSS OF SUIT CIRCUIT

LOSS OF Q2 MANIFOLD

LOSS OF SURGE TANK AND REPRESS PACK

LOSS OF CYCLIC ACCUMULATOR OPERATION

POTABLE WATER TANK QUANTITY PLUS FUEL CELL PRODUCTION TO THE NEXT
PTP WILL TOTAL 20 LB

LOSS OF URINE DUMP CAPABILITY FOR PTP'S SUBSEQUENT TO LM JETTISON

LOSS OF PRIMARY COOLING

CONFIRMED LEAK OF GLYCOL IN EITHER COMMAND MODULE OR SUIT CIRCUIT

B. CRYQ

INSUFFICIENT Op AND H, TO SUPPLY FUEL CELL AND ECS DEMANDS TO THE NEXT
GO/NO-GO PTP PLUS THREE HOURS (DRIFTING FLIGHT PLUS GUIDED ENTRY MANEUVER)

C. EPS

LOSS OF TWO FUEL CELLS

LOSS OF TWG ENTRY BATTERIES

LOSS OF ONE MAIN BUS, ONE AC BUS, OR THE BATTERY RELAY BUS

LOSS OF TWO INVERTERS

LOSS OF BATT CHARGER AND TOTAL BATT AMP-HRS <73 (REF. RULE 12-42)
D.  COMM/INSTRUMENTATION

LOSS OF INSTRUMENTATION (TM OR ONBOARD) SUCH THAT IT IS NOT POSSIBLE TO

VERIFY GO/NO-GO CRITERIA EITHER IN 5/C OR ON GROUND

LOSS OF TWO-WAY VOICE COMMUNICATION AFTER LM CETTISON CCSM/MSFND
E. SEQUENTIAL

LOSS OF OME SEQUENTIAL SYSTEM
F. G&C

LOSS OF DIRECT RCS (ANY AXIS)
LOSS OF RATE DAMPING CANY AXIS)
LOSS QF TWOQ DEORBIT METHQDS

G. SPS

LOSS OF CAPABILITY TO PERFORM CRITICAL MANEUVERS
&V REMAINING LESS THAN SPS DEORBIT REQUIREMENTS

H.  SM-RCS
LOSS OF TWO QUADS
- LOSS OF ATTITUDE CONTROL IN ONE OR MORE AXES
PROPELLANT REMAINING LESS THAN HYBRID DEORBIT REQUIREMENT, IF HYBRID
AND SPS DEORBIT AVAILABLE. OTHERWISE PROPELLANT REMAINING LESS THAN
SM DEORBIT REQUIREMENT,
I. CM-RCS
LOSS OF SQURCE PRESSURE - ONE RING
LOSS OF MANIFOLD PRESSURE - ONE RING
CM-RCS ARMED
J.  UNSATISFACTORY CREW CONDITION
K. TWO SATISFACTORY METHODS OF DEORBIT ARE NOT AVAILABLE (SPS AND ONE ALTERNATE)

L. A SUBSEQUENT SINGLE FAILURE WOULD REQUIRE ENTRY IN ONE REV OR LESS

RULES

MISSTON

REV | GATE SECTION GROUP

PAGE

APQLLO 10

A Th/23/69 MISSION RULE SUMMARY EARTH_ORBIT

FECTOE Form 292 LAY ot




SECTION 3 ~ MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| 1TEM
3-11 CSM SEPARATION FROM THE $~FVB (WITHOUT LM EXTRACTION) WILL BE PERFORMED EARLY FOR THE
FOLLOWING SLV CONDITIONS (CONSIDERATION WILL BE GIVEN TO EXTRACTING THE LM LATER IF
THE CONDITION CAN BE CORRECTED):
~ NoTE
THOSE CONDITIONS MARKED BY AN ASTERISK
REQUIRE AN SPS SEPARATION MANEUVER.
CONDITION ' RULES
TIME BASE 5 FAILS TO INITIATE AT CUTOFF
#S-1VB RAMGE SAFETY PROPELLANT DISPERSAL SYSTEM ARMS INADVERTENTLY AFTER INSERTION AND
PRIOR TO SAFING
¥S-IVB LOX TANK PRESS >50 PSI
LOSS OF ATTITUDE CONTROL DURING TBS
" ¥S-1VB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS
¥START BOTTLE ABOVE 1800 PSIA
3-12 CSM SEPARATION FROM THE S-TVB (WITH LM EXTRACTION) WILL BE PERFORMED EARLY FOR:
CONDITION RULES
A. S-1VB NO-GO FOR TLI
B. CSM NO-GO FOR TLI BUT GO FOR EARTH ORBIT MISSION
A 313 TLI WILL BE INHIBITED FOR:
CONDITION v RULES
A. 5LV
INSUFFICIENT PROPELLANT FOR TLI GUIDANCE CUTOFF
S-IVB ENGINE MAIN LOX VALVE FAILS TO CLOSE AT CUTOFF
LOSS OF ATTITUDE CONTROL
CONTINUOUS VENT SYSTEM REGULATOR FAILS
LOSS OF ENGINE CONTROL BOTTLE PRESSURE
CONFIRMED ACTUATOR HARDOVER
LOSS OF ENGINE HYDRAULIC FLUID
COLD He SPHERE PRESS LOW
LHp ULLAGE PRESS LOW
LOX ULLAGE PRESS LOW
MISALIGNMENT RATE BETWEEN THE IU AND IMU IS QUTSIDE LIMITS
UNACCEPTABLE DIFFERENCES BETWEEN CMC AND 1U PLATFORM VELOCITY COMPONENTS
OR TOTAL VELOCITY AT INSERTION
UNACCEPTABLE DIFFERENCE BETWEEN MSFN AMD U ORBITAL DECISION PARAMETERS
| IU PLATFORM ACCELEROMETER FAILURE
B, CSM
1. ECS
LOSS OF CABIN INTEGRITY
LOSS OF SUIT CIRCULATION
FIRE OR SMOKE IN THE CABIN
0y MANIFOLD LEAK
LOSS OF ONE MAIN Oz REGULATOR
LOSS OF ONE SUIT COMPRESSOR
1LOSS OF PRIMARY RADIATOR
LOSS OF PRIMARY COOLANT LOOP
MISSTON REV | DATE SECTION GROUP PAGE
LLO 10 -
APO A 8/23/69 MISSION RULE SUMMARY _ EARTH ORBIT 3-3
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SECTION 3 ~ MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM

A 3-13
(CONT'D

LOSS OF SECONDARY RADIATOR

L.OSS OF SECONDARY LCOP

LEAK OF GLYCOL COOLANT

FAILURE QF BOTH H0 ACCUMULATORS

LOSS OF POTABLE OR WASTE H20 TANK

LOSS OF BOTH H20 EVAPORATORS (BECAUSE NO-GO FOR LUMAR RNDZ)
LOSS OF ALL OVERBOARD DUMP CAPABILITY

2. CRYO
LOSS OF ANY CRYQ TANK
3. EPS

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 A/C BUS

LOSS OF AC1 PHASE A

LOSS OF AC2 PHASE A

4, COMM/INSTRUMENTATION

LOSS OF BOTH POWER AMPLIFIERS

LOSS OF THE SCE

LOSS OF TWO AUDIO CENTERS

LOSS OF CRITICAL INSTRUMENTATION (REQUIRED FOR GO/NO-GO DECISION)

5. SEQUENTIAL

SMJC ACTIVATED
LOSS OF ONE SEQUENTIAL SYSTEM

6. G&C

LOSS OF BOTH BMAGS IN PITCH, YAW, OR ROLL
LOSS OF BOTH FDAI'S

GROUND AT EITHER SPS SOL DRIVER QUTPUT
LOSS OF CMC-
. LOSS OF NAV DSKY (CMC WARNING RELAY)

LOSS OF BOTH DSKY'S

1LOSS OF 155

LOSS OF OPTICS SUBSYSTEM

LOSS OF OPTICS CDU DAC

LOSS OF EITHER TVC SERVO LOOP

7. SPS

SUSTAINED PRESSURE DECAY IN SPS FUEL OR OX TANK

LOSS OF BOTH GN2 TANK PRESSURES

FUEL FEEDLINE AND/OR OXID FEEDLINE TEMP 4O°F AND UNABLE TO INCREASE
FUEL/OXIDIZER AP GREATER THAN 20 PSI

LOSS OF He SOURCE PRESSURE

8, SM RCS

HELIUM TANK LEAK IN ONE QUAD

LEAK DOWNSTREAM OF He ISOLATION VALVE
PACKAGE TEMP <70°F AND UNABLE TO INCREASE
LOSS OF FOLLOWING THRUSTER COMBINATIONS:

2P OR 2Y

1P AND 1Y

1P OR 1Y AND 2 ROLL IN SAME DIRECTION
3 ROLL IN SAME DIRECTION

9. CM RCS

LOSS OF HELIUM SOURCE PRESS - ONE RING
CM-RCS ARMED
LOSS OF He MANIFOLD PRESS ONE RING

RULES

MISSTON

REv loate Jsection GROUP

PAGE

APOLLO 10

A \4/23/69 MISSION RULE SUMMARY EARTH ORBIT
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SECTION 3 — MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
3-13 10. INTERFACE CONDITIONS
(CONT'D
LOSS OF TWO-WAY S-BAND VOICE
LOSS OF ALL TM
3-14 TLI WILL BE TERMINATED FOR: RULES
A. PITCH OR YAW BODY RATES GREATER THAN 10°/SEC
B. PITCH OR YAW ATTITUDE DEVIATIONS FROM NOMINAL PROFILES EXCEED 45°
C. ROLL BODY RATE GREATER THAN 2G°/SEC
A N
315 SWITCHOVER TO CSM GUIDANCE DURING THE TLI BURN WILL BE PERFORMED FOR:
SATURN GUIDANCE REFERENCE FAILURE
A
| RULE NUMBERS 3-16 THROUGH
3-20 ARE RESERVED.
MISSTON rRev | oate SECTION GROUP PAGE
APOLLO 10 A 4/23/69 MISSION RULE SUMMARY EARTH ORBIT 3-5

FRC/TS: Vorm 292 (AT ob)




SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
A |3-21 TDSE WILL BE PERFORMED IF NO IMMEDIATE ABORT RETURNS (CSM CONDITIONS) EXIST. RULES
TDEE WILL NOT BE PERFORMED FOR:
A, PILOT'S EVALUATION OF RATES AND ATTITUDES, AND SLA CONFIGURATION NOT ACCEPTABLE.
B. LESS THAN THREE GOOD DOCKING RING LATCHES LESS THAN 120° APART.
C. THE SLV WILL BE NO-GO FOR!
1. VIOLATION OF S-IVB BULKHEAD AP LIMITS
2. LOX TANK OVERPRESSURE >50 PSI
3. TB7 FAILS TO INITIATE
D. THE CSM WILL BE NO-GO FOR:
1. L0585 OF SUIT INTEGRITY
2. LOSS OF TRANSLATION HAND CONTROLLER
RULE NUMBERS 3-22 THROUGH
3-27 ARE RESERVED.
MISSION REV | pATE SECTION GROUP PAGE
ApoLLO 10 | A 4/23/69 | MISSION RULE SUMMARY TDSE 3-6
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV

ITEM

3-28

| TRANSLUNAR COAST |
|

TRANSLUNAR COAST WILL BE TERMINATED AND ENTRY INTO THE NEXT BEST PTP ACCOMPLISHED FOR THE LISTED
CSM FAILURES. THE NEXT BEST PTP COULD INCLUDE A GIRCUMLUNAR FLIGHT DEPENDENT ON INFLIGHT ANALYSIS
AND EVALUATION OF THE FOLLOWING TRADEOFFS:

A.  FLIGHT TIME REMAINING

B. ABORT MANEUVER REQUIRED

C. SYSTEMS REDUNDANCY REMAINING

(NOTE: FOR CSM PROBLEMS, CONSIDERATION WILL BE GIVEN TO EARLY TRANSFER TO THE LM TO ALLEVIATE THE
CONDITION.)

CSM _CONDITION RULES

A. ECS

LOSS OF CABIN INTEGRITY

FIRE OR SMOKE IN THE CABIN

02 MANIFOLD LEAK

LOSS OF ONE MAIN 02 REGULATOR
LOSS OF PRIMARY RADIATOR

LOSS OF PRIMARY COOLANT LOOP
LOSS OF SECONDARY RADIATOR

LOSS OF SECONDARY LOOP

LEAK OF GLYCOL COOLANT

EXCESSIVE CABIN HUMIDITY

LOSS OF POTABLE OR WASTE Ho0 TANK
LOSS OF SUIT CIRCULATION

LOSS OF ALL OVERBOARD DUMP CAPABILITY

B. CRYO
LOSS OF ANY CRYO TANK
C. EPS
LOSS OF TWO FUEL CELLS
LOSS OF ONE BATTERY, MAIN, OR BATTERY RELAY BUS
LOSS OF TWO INVERTERS
LOSS OF ONE A/C BUS
LOSS OF TWO ENTRY BATTERIES
D.  COMM/INSTRUMENTATION
LOSS OF SCE
E. SEQUENTIAL

LOSS OF ONE SEQUENTIAL SYSTEM
SMJC ACTIVATED PREMATURELY

F. G&C

LOSS OF DIRECT RCS CONTROL, BOTH RHC'S (CHECK ONCE POST TLID
LOSS OF AUTO ATTITUDE CONTROL PITCH AND YAW

G. SPS
NONE
H, SM-RCS

LOSS OF ONE QUAD
LEAK DOWNSTREAM OF HELIUM TSOLATION VALVE

I. CM-RCS
LOSS OF HELIUM SOURCE PRESSURE - ONE RING

CM-RCS ARMED
LOSS OF HELIUM MANIFOLD PRESSURE - ONE RING

MISSTON

REYV ] DATE SECTION GROUP PAGE

APCLLO 10

FINAL| 4/15/69 MISSION RULE SUMMARY TRANSLUNAR COAST 3-7
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SECTION 3 ~ MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REY

1TEM

3-28
(CONT'D

3-29

J.

INTERFACE CONDITION

LOSS OF ALL TWO-WAY VOICE CSM OR LM/MSFN'(CREW NOT UPDATED WITH FLYBY PAD)

LOT WILL BE INHIBITED AND A CIRCUMLUNAR FLIGHT ACCOMPLISHED FOR ANY CONSUMABLE PROBLEM PREVENTING

MINIMUM LUNAR ORBIT OPERATIONS OR ANY CONDITION REQUIRING TERMINATION OF TLC.

CONDITIONS WILL ALSO CAUSE LOI TO BE INHIBITED:

Al

1. ECS
LOSS
2, EPS

LOsSS

T0
LOSS

T0
LOSS
LOSS
LOSS

CSM CONDITION

OF PRIMARY AND SECONDARY EVAPORATORS

OF ONE ENTRY BATTERY (BASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN

CONTINUING WITH LOID

OF ONE FUEL CELL (BASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN
CONTINUING WITH LOI)

OF AC 1 PHASE A

OF AC 2 PHASE A '

OF BATT CHARGER (IF SUM OF TWO LOWEST ENTRY BATT <56 AMP HRS)

3. COMM/INSTRUMENTATION

LOSS
4. G&C

LOss
LOSS
LOSS
LOSS
LOSS
LOSs
LOsS
LOSS

OF CRITICAL INSTRUMENTATION (REQUIRED FOR GO/NQ-GO DECISION)

OF BOTH BMAGS IN ROLL

OF BOTH BMAGS IN PITCH OR YAW AXIS

OF BOTH FDAI'S

OF CMC

OF NAV DSKY (CMC WARNING RELAYD

OF 1SS

OF OPTICS SUBSYSTEM

OF OPTICS CDU D/A (CHECK PRE-SPS BURND

GROUND AT EITHER SPS SOL DRIVER OUTPUT AND UNABLE TO REMOVE

LOSS

5. S§PS

OF EITHER TVC SERVO LOOP DURING A PREVIOUS BURN

SUSTAINED PRESSURE DECAY IN SPS FUEL OR OX TANK

LOSS
FUEL

OF ONE BANK OF BALL VALVES
FEEDLINE TEMP LQOF AND UNABLE TO INCREASE

ENGINE FLANGE OVERTEMP DURING A PREVIOUS BURN
THRUST CHAMBER PRESSURE BELOW 70 PSI DURING A PREVIOUS BURN
FUEL/OXIDIZER AP GREATER THAN 20 PSI

LOSS
LOSS

OF HELIUM SOURCE PRESSURE (SPS)
OF BOTH GN2 TANKS

6. SM-RCS

LOSS
LOssS

2p

OF ULLAGE CAPABILITY
OF FOLLOWING THRUSTER COMBINATIONS:

OR 2Y

iP AND 1Y

1P OR 1Y AND 2 RGLL IN SAME DIRECTION
3 ROLL IN SAME DIRECTION

7. CM-RCS N

LOSS

OF HELIUM SOURCE PRESSURE - ONE RING

CM-RCS ARMED

LOSs

OF HELIUM MANIFOLD PRESSURE - ONE RING

THE FOLLOWING CSM

RULES

MISSTON

REV

CATE

SECTION GROUP

PAGE

APOLLO 10

A

4/23/69 MISSION RULE SUMMARY
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SECTION 3 ~ MISSION RULE SUMMARY - CONTINUED

NASA ~— Manned Spacecraft Center

MISSION RULES

REV{ ITEM
3-29 B. INTERFACE CONDITION:
C(CONT'D]"
1. DOCKING
LOSS OF 4 DOCKING LATCHES
2. COMMUNICATIONS
LOSS OF ALL TM
LOSS OF ALL TWO-WAY VOICE CSM/MSFN
A | 3-30 DURING THE LOI BURN, THE FLIGHT CREW WILL TAKE THE FOLLOWING ACTION:
A. TERMINATE LOT FOR THE FOLLOWING SPS PROBLEMS® (PERFORM THE 15 MINUTE ABORT IF THE BURM IS
TERMINATED IN THE MODE 1 OR MOBE I1 REGION):
¥SEE MALFUNCTION PROCEDURE #1
1. LOSS ONE GNy BOTTLE' (<400 PSI) AND DECAY IN OTHER CTERMINATE ONLY WHILE IN THE
MODE I OR MODE I1 REGIOND"
2. PRESSURE DECAY IN EITHER SPS PROPELLANT TANK TO 140 PSI'CAFTER MANUAL REPRESS ATTEMPT)
#3. FUEL - OXIDIZER AP>20 PSI
¥4, CHAMBER PRESSURE <80 PSI OR DECAY OF 10 PSI DURING BURN
‘ 5. ANY BALL VALVE(CS) FAILS TO OPEN AFTER ITS RESPECTIVE BANK IS COMMANDED ON OR FAILS GLOSED
"(TERMINATE ONLY WHILE IN THE MODE 1| OR MODE 11 REGION)'
6. FLANGE TEMPERATURE LIGHT
B. PERFORM MTVC TAKEQVER AND COMPLETE THE BURN FOR THE FOLLOWING CONTROL PROBLEMS:
1. GEN NO-GO
2. ATTITUDE EXCURSION >10°
3. RATES »10°/SEC
C. RESTART THE BURN AND COMPLETE UMDER $CS CONTROL FOR AN SPS SHUTDOWN,
RULE NUMBERS 3-31 THROUGH
3-36 ARE RESERVED,
MISSION | REV |DATE SECTION GROUP PAGE
APOLLG 10 | A 4/23/69 | MISSION RULE SUMMARY TRANSLUNAR COAST 3-9
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SECTION 3 - MISSION RULE SUMMARY ~ CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV | TTEM

3-37

A 3-38

LUNAR ORBIT

DEPENDING ON THE ANALYSIS OF A NON-NOMINAL LOI BURN, THE FOLLOWING COURSES OF ACTION ARE AVAILABLE:

A,

TEI WILL BE PERFORMED AT THE NEXT BEST OPPORTUNITY FOR THE FOLLOWING CSM CONDITIONS:

A,

UNLESS A STABLE ORBIT HAS BEEN ACHIEVED, DIRECT (SPS OR DPS) ABORTS oR DPS TWO IMPULSE

CIRCUMILUNAR ABORTS WILL BE EXECUTED.

LF STABLE ORBIT HAS BEEN ACHIEVED, TEI (DPS CR SPS) WILL BE EXECUTED AT NEXT PERICYNTHION

OR AN ALTERNATE MISSION WILL BE INITIATED.

NOTE 1

FOR CSM PROBLEMS, CONSIDERATION WILL BE GIVEN
TO RETAINING THE LM FOR THE TRANSEARTH PHASE
TO ALLEVIATE THE CONDITION AND/OR PROVIDE A
BACKUP -CAPABILITY.

NOTE 2

FOR THOSE CONDITIONS MARKED BY AN ASTERISK,
EARLY TEI WILL BE EXECUTED ONLY AFTER MISSION

* CRITICAL LUNAR ORBIT OPERATIONS HAVE BEEN
COMPLETED (I.E., LM CHECKOUT, RNDZ, LANDMARK
TRACKING Do

CONDITICN

ECS

02 MANIFOLD LEAK

LOSS OF PRIMARY RADIATOR

LOSS OF PRIMARY COOLANT LOOP
CONFIRMED LEAK OF GLYCOL COOLANT
LOSS OF POTABLE OR WASTE H20 TANK
EXCESSIVE CABIN HUMIDITY

LOSS OF CABIN INTEGRITY

LOSS QOF SUIT CIRCULATION

LOSS OF BOTH EVAPORATORS

LOSS OF SECONDARY LOOP

LOSS OF BOTH MAIN REGULATORS
*L0OSS OF SECONDARY RADIATOR

#LCSS OF ALL OVERBOARD DUMP CAPABILITY
*LOSS OF ONE SUIT COMPRESSOR
#LOSS OF ONE MALN REGULATOR

CRYO
LOSS OF ANY CRYO TANK
EPS

#LOSS OF BATT CHARGER AND SUM OF TWO LOWEST ENTRY BATT =52 AMP-HR
LOSS OF TWO INVERTERS

LOSS OF AC 1, PHASE A

LOSS QOF AC 2, PHASE A

LOSS OF ONE MAIN OR BATTERY BUS

LOSS OF BATTERY RELAY BUS

LOSS OF 1 AC BUS

#LOSS OF ONE BATTERY (BASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN TO CONTINUING

WITH THE NOMINAL MISSION}

#LOSS OF ONE FUEL CELL (BASED ON FAILURE MODE ’ CONSIDF_RAT]ON WILL BE GIVEN TO

CONTINUING WITH THE NOMINAL MISSIOND
COMM/ INSTRUMENTATION

*10SS OF SCE
LOSS OF CRITICAL INSTRUMENTATION (REQUIRED FOR GO/NO-GO DECISTOND

RULES

MISSTON

REY JDATE SECTION GROUP

APOLLO 10

A
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spucecrc'\ﬂ Center
MISSION RULES

Revl 1TEM
A |33 E. SEQUENTIAL
(CONT'D :
XL0SS OF ONE SEQUENTIAL SYSTEM
¥SMJC ACTIVATED PREMATURELY
F. GiC
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)
LO55 OF DIRECT RCS CONTROL BOTH RHC
COMPLETE LOSS OF AUTQ ATTITUDE CONTROL IN PITCH AND YAW
] LOSS OF BOTH FDAL'S
GROUND AT EITHER SPS SOL DRIVER OUTPUT AND ENABLE TO REMOVE
#1055 OF CMC
¥L0SS OF NAY DSKY (CMC WARNING RELAY)
¥LOSS OF INERTIAL SUBSYSTEM
#LOSS OF OPTICS CDU D/A (CHECKED PRE-SPS BURNS)
G, 5PS
SUSTAINED PRESSURE DECAY IN SPS FUEL OR OX TANK
LOSS OF ONE BANK OF BALL VALVES
LEAK OR LOSS OF SPS He SUPPLY PRESSURE (DEPENUENT ON ULLAGE BLOWDOWN CAPABILITY):
FUEL FEEDLINE AND/OR OXIDIZER FEEDLINE TEMP 4%0°F AND UNABLE TO INCREASE
FUEL-OXIDIZER 4P >20 PSI
CHAMBER PRESSURE <70 PSI
FLANGE TEMPERATURE LIGHT
LOSS OF BOTH GNp TANK PRESS
UNABLE TO IGNITE THE SPS
LOSS OF ULLAGE CAPABILITY
H. SM-RCS
LOSS OF ONE SM-RCS QUAD
SM-RCS PACKAGE TEMP LOW AND UNABLE TO INCREASE )
LOSS OF FOLLOWING THRUSTER COMBINATIONS:
2P OR 2V
1P AND 1Y
1P OR 1Y AND 2 ROLL IN SAME DIRECTION
3 ROLL IN SAME DIRECTION
I. OM-RCS
X EAK IN OR LOSS OF SOURCE PRESS IN ONE CM-RCS RING
¥ARMING OF CM-RCS
¥L0SS OF He MANIFOLD PRESS ONE RING
J. INTERFACE CONDITIONS
1, COMMUNICATIONS
LOSS OF TWO-WAY VOICE CSM/MSFN
LOSS OF ALL TM
A [3-39 IVT (ESM TO LM) WILL BE INHIBITED FOR ANY OF THE FOLLOWING:
A. DOCKING SYSTEM
LESS THAN THREE GOOD DOCKING RING LATCHES LESS THAN 120° APART
MISSION | REV |DATE SECTION GROUP PAGE
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
3-4o THE LM WILL BE JETTISONED EARLY FOR:
A. APS PROPELLANT LEAKS
B. RCS PROPELLANT LEAKS
3-41 THE ASCENT STAGE WILL BE RETAINED FOR TEC FOR THE FOLLOWING CSM CONDITIONS:

A. ECS
1.0SS OF SUIT CIRCULATION
UNCONTROLLABLE HIGH HUMIDITY

B. SM-RCS
LOSS OF 2 QUADS

C. INTERFACE CONDITIONS
LOSS OF TWO-WAY VOICE WITH MSFN

A | 3-42 A DPS TEI WILL BE PERFORMED FOR:

A, BEFQRE UNDOCKING
ALL CONDITIONS INHIBITING UNDOCKING OR REASONS FOR EARLY TEI (REF, RULE 3-49/3-38; DELETE REFERENCE
TO EMU REQUIREMENTS)"

B. AFTER DOCKING
ALL CSM CONDITIONS WHERE STAGING IS INMIBITED IN ORDER TO RETAIN THE DESCENT STAGE
FOR TEI AND/OR TEC (REF. RULE 3-59)

RULE NUMBERS 3-43 THROUGH

3-48 ARE RESERVED.

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

NASA — Manned Spacecraft Center
MISSION RULES

REV

1TEM

3-4g

UNDOCKING OF THE LM WILL BE INMIBITED FOR:

A, CSM CONDITIONS

CSM CONDITIONS CAUSING A DECISION TO PERFORM AN EARLY TET (3-38) OR IF THE CSM OPERATIONS

DEPEND ON THE LM SYSTEMS.

SM RCS THRUSTERS OPERATIONAL, AND TWO-WAY VOICE COMMUNICATIONS WITH LM AND MSFN,

B. 1M CONDITIONS:

NOTE
THE CAPABILITY IS MAINTAINED TO STAGE THE LM IF REQUIRED.
SEQUENTIAL AND PYROTECHNICS
LOSS OF BOTH PYRO SYSTEMS
EPS )
REQUIRE ONE ASCENT AND AT LEAST TWO DESCENT BATT
LOSS OF EITHER ASCENT FEEDER
LOSS OF EITHER CDR OR LMP BUS
INSUFFICIENT ELECTRICAL ENERGY TO COMPLETE THE UNDOCKED OPERATIONS PLUS 2 HRS
LOSS OF TWQ DESCENT FEEDERS
ECS
LOSS OF CABIN PRESSURE INTEGRITY
LOSS OF SUIT CIRCULT INTEGRITY
LOSS OF BOTH SUIT FANS
LOSS OF BOTH DEMAND REGULATORS
L0SS OF BOTH PRIMARY AND SECONDARY COOLANT LOOP
L0SS OF ALL Ho0 TANKS
LOSS OF TWO OR MORE 0O, TANKS
INSUFFICIENT CONSUMABEES'COQ, H20, OR LiOH) TO COMPLETE THE UNDOCKED OPERATIONS
PLUS 2 HRS
COMM/ INSTRUMENTATION
LOSS OF ONBOARD CRITICAL DISPLAYS
G&C

LOSS OF REDUNDANT 3-AXIS ATTITUDE CONTROL
LOSS OF 3-AXIS TRANSLATION CAPABILITY

DPS

PROPELLANT LEAK (JETTISON DPS AT BEST OPPORTUNITY BEFORE CONSIDERING UNDOCK ING)
APS

PROPELLANT LEAK (JETTISON LM AT BEST OPPORTUNITY)"

RCS

LOSS OF RCS SYS A OR B

PROPELLANT LEAK (JETTISON LM AT BEST OPPORTUNITY)"
ONE RCS THRUSTER PAIR ISOLATED

C. INTERFACE CONDITIONS

1.

2,

DOCKING SYSTEM

THREE DOCKING RETRACT SQUIBS HAVE FIRED OR MISFIRED
FATLURE TO REINSTALL OR CLOSE DOCKING PROBE, DROGUE, OR LM UPPER HATCH
FAILURE OF CSM FORWARD HATCH PRIMARY AMND SECONDARY LOCK/UNLOCK MECHANISM

COMMUNICATIONS
LOSS OF TWO-WAY VHF VOICE BETWEEN CSM AND LM

D. EMU
LOSS OF 2 OF 3°(2 OPS, 1 PLSS)"

UNDOCKING ALSO REQUIRES FULL SUIT CIRCUIT INTEGRITY, A THC, ALL

MISSTON

REV

DATE SECTION GROUP

PAGE

APOLLO 10

A
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] 1TEM

Al 3-50

RENDEZYOUS PHASE

INITIATION OF NOMINAL RENDEZVOUS (TRAJECTORY PROFILE) WILL BE INHIBITED FOR:
NOTE
THE SEP MANEUVER AND MINI-FOOTBALL WILL

BE PERFORMED FOR ALL. CONDITIONS ALLOWING
UNDOCKING. REFERENCE RULE 3-49.

FULL SUIT CIRCUIT INTEGRITY, THC, SEXTANT TRACKING CAPABILITY, RR TRANSPONDER, AND TM.

B. LM CONDITIONS

1. SEQUENTIAL AND PYROTECHNICS
LOSS OF BOTH PYRO SYSTEMS
2, EPS

NEED TWO ASCENT AND TWO DPESCENT OR FOUR DESCENT AND ONE ASCENT BATT

LOSS OF EITHER CDR OR LMP BUS

LGSS OF BOTH INVERTERS .

LOSS OF EITHER AC BUS A OR B

1.0SS OF EITHER ASCENT FEEDER

INSUFFICIENT ELECTRICAL ENERGY TO COMPLETE THE NOMINAL RNDZ PLUS 2 HRS

LOSS OF BOTH DESCENT FEEDERS OR LOS$S OF ONE DESCENT FEEDER DUE TO HARD SHORT

3. ECS

LOSS OF CABIN PRESSURE INTEGRITY

L0SS OF SUIT LOOP INTEGRITY

LOSS OF BOTH SUIT FANS

LOSS OF BOTH HoO SEPARATORS

LOSS OF BOTH DEMAND REGULATORS

LOSS OF EITHER COOQLANT LOCOP

10SS OF PRIMARY Hp0 FEEDPATH CAPABILITY

INSUFFICIENT CONSUMABLES (02, H20, OR LiOH) TO PERFORM NOMINAL RNDZ PLUS 2 HRS
LOSS OF TWO 05 TANKS

LOSS OF TWO Hp0 TANKS

&, COMM/ INSTRUMENTATION
LOSS OF CRITICAL ONBOARD DISPLAYS
5. GEC

LOSS OF REDUNDANT 3-AXIS ATTITUDE CONTROL CAPABILITY
LOSS OF PGNS

LOSS OF 3~-AXIS TRANSLATION CAPABILITY

LOSS OF RR

LOSS OF BOTH FDAI'S

LOSS OF DSKY

LOSS OF DPS ENG ON/OFF CAPABILITY

LOSS OF AOT AND COAS

LOSS OF GDA WHERE RCS IMPINGEMENT CONSTRAINTS WILL BE VIOLATED
LOSS OF BOTH TTCA
LO5S™ OF BOTH HAND CONTROLLERS

6. DPS

PROPELLANT LEAKS
LOSS OF OPERATIONAL DPS

7. APS

PROPELLANT LEAKS
LOSS OF OPERATIONAL APS

A. CSM CONDITIONS REQUIRING TEI AT THE NEXT BEST OPPORTUNITY (3-38). RENDEZVOUS ALSO REQUIRES

RULES

MISSTON

REY | DATE SECTION GROUP

PAGE
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecrﬁﬂ Center
MISSION RULES

REV] ITEM

A | 3-50 8. RCS
(CONT'D
REDUNDANT 3-AXIS ATTITUDE CONTROL
3-AXIS TRANSLATION CONTROL

LOSS OF SYSTEMS A OR B

ONE THRUSTER PAIR ISOLATED

! PROPELLANT LEAK

C. THE RENDEZVOUS WILL BE NO-GO IF ANY OF THE FOLLOWING INTERFACE CONDITIONS EXIST:
1. COMMUNICATIONS

LOSS OF TWO-WAY VOICE COMMUNICATION BETWEEN VEHICLES
LOSS OF TWO-WAY VOICE COMMUNICATION BETWEEN MSFN AND LM
LOSS OF ALL TELEMETRY (NEED BLOCK OF HBR FOR E-MEMORY DUMP BEFORE GO)

A |3-51 THE FLIGHT CREW WILL TERMINATE DOI FOR: RULES

ATTITUDE DEVIATIONS >5°

RATES >S/SEC

DPS TANK PRESS <120 PSI

OVERBURN

: IMU OR LGC FAIL

| DELTA PRESSURE BETWEEN FUEL AND OXIDIZER >T8D PSI CAFTER STEADY STATE ACHIEVED)

A | 3-52 THE FLIGHT CREW WILL PERFORM THE DIRECT RETURN TO THE CSM FOR THE FOLLOWING REASONS
(CAPABILITY REMAINS TILL APPROXIMATELY DOI + 10 MIND:

LM CONDITIONS

A. ECS
LOSS OF BOTH COOLANT LOOPS
FIRE OR SMOKE IN CABIN
LOSS OF CABIN PRESSURE
B. G&C
PGNS FATL. ACCURACY TEST (COMPARISON WITH AGS AND RRD
LOSS OF IMY
LOSS OF tGC
C. TRAJECTORY

DOT OVERBURN >12 FPS

A |3-53 DPS PHASING BURN OPERATION

A. THE DPS PHASING BURN WILL BE TERMINATED FOR THE FOLLOWING LM CONDITIONS:

1, G&C

I LOSS OF ALL ATTITUDE CONTROL, ATTITUDE EXCURSION >5°,
RATE EXCURSION >5°/SEC
L.OSS OF ALL THRUST VECTOR GONTROL AND RCS PLUME IMPINGEMENT CONSTRAINT EXCEEDED

2. DPs

INLET PRESSURE <120 PS1 WHEN <65 PERCENT THROTTLE, <150 PSI WHEN »65 PERCENT THROTTLE
I DELTA PRESSURE BETWEEN FUEL AND OXIDIZER >TBD PST (AFTER STEADY STATE ACHIEVED)

MISSTON REY | DATE SECTION GROUP PAGE
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SECTION 3 ~ MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
A | 3-53 B. AFTER PREMATURE DPS CUTOFF, THE FOLLOWING ACTION WILL BE TAKEN:
CONT'DD
1. ATTEMPT RESTART WITH “START" BUTTON
2. ATTEMPT RESTART WITH "DES ENG CMD OVRD" SWITCH
3.CA) Vg < 5 FPS — TRIM WITH +X
(B) 5 < Vg < 25 FPS ~ STAGE AND COMPLETE BURN VIA RCS
(C) Vg > 25 FPS — STAGE AND COMPLETE BURN VIA APS WITH AGS CONTROL
4, ACHIEVE AVp > 40 FPS VIA RCS IF DPS AND APS FAIL TO ALLOW RNDZ PHASING ONE
REV LATER THAN NOMINAL
A | 3-54 APS INSERTION BURN OPERATION
A. THE APS INSERTION BURN WILL BE TERMINATED FOR:
1. G&C
I LOSS OF ALL ATTITUDE CONTROL, ATTITUDE EXCURSION >10°,
RATE EXCURSTON >10°/SEC
2. APS
INLET PRESSURE <115 PST OR »250 PS!
DELTA PRESSURE BETWEEN FUEL AMD OXIDIZER »12 PSI
B. AFTER PREMATURE CUTOFF, THE FOLLOWING ACTION WILL BE TAKEN:
1. ATTEMPT RESTART AND COMPLETE BURN IF:
(A) 10 SEC > COAST TIME > 200 SEC, PROP TEMP < B5°F
(B) 10 SEC > COAST TIME > 90 SEC, PROP TEMP > 65°F
2. IF ¥M < 45 FPS, TRIM BACK TO ZERO WITH RCS MINUS X
3, IF Vg < 80 FPS, COMPLETE MANEUVER WITH RCS PLUS X
NOTE
FOR ALL CASES BETWEEN VM > 45 FPS AND Vg > 80 FPS,
A CSM RESCUE WILL BE PERFORMED. DOCKING WILL
OCCUR TWO HOURS LATER THAN NOMINAL.
A |3-55 AGS TAKE-OVER WILL BE PERFORMED FOR THE FOLLOWING LM CONDITIONS EXCEPT DOI :
GEC
LOSS OF LGC
LOSS OF 1SS
LOSS OF ATTITUDE CONTROL, ATTITUDE EXCURSION >10° FOR STAGED VEHICLE, >5°/SEC FOR UNSTAGED
VEHICLE
LOSS OF RATE CONTROL, RATE EXCURSION >10°/SEC FOR STAGED VEMICLE, >5/SEC FOR UNSTAGED VEHICLE
A |3-56 THE FIVE-IMPULSE {M ACTIVE RNDZ (WITH DOCKING 2 HOURS EARLIER THAN NOMINAL) CAN BE SELECTED AS LATE
AS 5 MIN BEFORE THE PC AFTER DOI. FAILURE TO MEET THE FOLLOWING CRITERIA IN RULE 3-50 FOR THE NOMINAL
RNDZ WILL BE CAUSE FOR PERFORMING THE FIVE-IMPULSE RNDZ.
A, LM CONDITIONS (IF THE PROBLEM OCCURS PRIOR TO DOID:
1, EPS
LOSS OF EITHER DESCENT FEEDER DUE TO A HARD SHORT
INSUFFICIENT ELECTRICAL ENERGY TO COMPLETE THE NOMINAL PLUS 2 HRS BUT
SUFFICIENT TO COMPLETE THE FIVE-IMPULSE PLUS 2 HRS
MISSTON REV | DATE SECTION GROUP PAGE
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA -—— Manned Spacecraft Center
MISSION RULES

REV

ITEM

3-56
CONT!DY

3-57

2.

ECS

INSUFFICIENT CONSUMABLES (02, Hp0, LiOH) TO PERFORM NOMINAL RNDZ PLUS 2 HRS BUT
SUFFICIENT TO COMPLETE FIVE-IMPULSE PLUS 2 HRS

GEC
LOSS OF AOT AND COAS (IF A FINE ALIGN HAS BEEN ACCOMPLISHED BEFORE THE FAILURE)

LOSS OF GDA WHERE RCS IMPINGEMENT CONSTRAINTS WILL BE VIOLATED

DPS

L0OSS OF OPERATIONAL DPS
PROPELLANT EEAKS
LOSS OF DPS ENG ON/OFF CAPABILITY

LM CONDITIONS (IF FAILURE IS RECOGNIZED AFTER DOI) FOR FIVE-IMPULSE:

1,

2,

EPS

LOSS OF ANY TWO BAT

LOSS OF EITHER DC BUS

LOSS OF EITHER ASCENT FEEDER

INSUFFICIENT ELECTRICAL ENERGY TO COMPLETE THE NOMINAL TIMELINE PLUS 2 HRS

ECS

LOSS OF CABIN PRESSURE INTEGRITY

L0SS OF SUIT LOOP INTEGRITY

LOSS OF BOTH SUIT FANS

LOSS OF BOTH H20 SEPARATORS

LOSS OF BOTH DEMAND REGULATORS

LOSS OF PRIMARY COOLANT LOOP

LOSS OF TWO 02 TANKS

LOSS OF TWO HoO TANKS

INSUFFICIENT CONSUMABLES (02, H20, LiOH) TO PERFORM NOMINAL TIMELINE

COMM/ INSTRUMENTATION
L0SS OF CRITICAL DISPLAYS
G&C

LOSS OF PGNS
LOSS OF DSKY

RCS

LOSS OF SYSTEM AOR B

TRAJECTORY

DCI UNDERBURN >5 FPS

LM STAGING WILL BE PERFORMED EARLY FOR THE FOLLOWING LM CONDITIONS:

A.

GEC

LOSS OF GDA WHERE RCS PLUME IMPINGEMENT CONSTRAINT WILL BE VIOLATED

DPS

LOSS OF OPERATIONAL DPS
PROPELLANT LEAK

MISSTON

REV

DATE SECTION GROUP

PAGE

APOLLO 10

A

4/23/69 MISSION RULE SUMMARY RENDEZVOUS

3-17

FEC/TSG Form 292 (AUG G&)




SECTION 3 - MISSION RULE SUMMANY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV | ITEM

LM STAGING WILL BE DELAYED FOR ANY CSM RESCUE (REFERENCE RULE 3-60) AND THE FOLLOWING LM CONDITIONS:

NOTE

DELAYED STAGING WILL OCCUR AT TPI AT
THE EARLIEST, 1IT IS PREFERABLE TO
INHIBIT STAGING IF CIRCUMSTANCES WILL
PERMIT.

A. SEQUENTIAL AND PYRO
LOSS OF EITHER PYRG SYSTEM

B. EPS

LOSS OF EITHER BUS

LOSS OF EITHER ASCENT BATTERY

INSUFFICIENT ASCENT ELECTRICAL ENERGY TO COMPLETE NOMINAL OPERATIONS PLUS 2 HRS
CONFIRMED LOSS OF ASCENT BATTERY OVERCURRENT PROTECTION

C. ECS

LOSS OF CABIN PRESS INTEGRITY

LOSS OF SUIT LOOP INTEGRITY

LOSS OF BOTH SUIT FANS

LOSS OF EITHER SUIT FANS

LOSS OF BOTH DEMAND REGULATORS

LOSS OF EITHER ASCENT Og TANK

LOSS OF EITHER ASCENT HgO TANKS

INSUFFICIENT ASCENT Op, Hp0, OR LiOH TO COMPLETE NOMINAL OPERATIONS PLUS 2 HRS
LOSS OF BOTH COOLANT LOOPS

D. APS
NCN OPERATIONAL
DELTA V < TBD

E. RCS

LOSS OF SYSTEM A OR B

LM STAGING WILL BE INHIBITED WHILE IN THE UNDOCKED CONFIGURATION FOR THE FOLLOWING CONDITIONS @

NOTE

FOR THESE CONDITIONS, THE CSM WILL PERFORM THE
MCC AND BRAKING MANEUVERS.

A, CSM CONDITIONS
1. ECS
LOSS OF CABIN INTEGRITY

FIRE OR SMCKE
LOSS OF 0, MANIFOLD

2

2. CRYO

LOSS OF ANY CRYQ TANK
3. EPS

LOSS OF TWO FUEL CELLS

LOSS OF TWO INVERTERS

LOSS OF ONE AC BUS

LOSS QF AC 1 ¢A OR AC 2 $A
L, G&C

LOSS OF EITHER TVC LOOP

MISSTON

REV JUDATE SECTION GROUP PAGE
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
A | 3-59 5. SPs
[CONT'D))

SUSTAINED PRESSURE DECAY IN FLEL OR OX

LOSS OF BOTH GN2 TANK PRESSURES

FUEL/OX FEEDLINE <4OCF AND UNABLE TO INCREASE
DELTA PRESSURE BETWEEN FUEL/OX »20 PSI

LEAK OR LOSS OF SPS He SUPPLY PRESSURE

B. LM CONDITIONS
| 1, SEQUENTIAL AND PYRO
LOSS OF BOTH PYRO SYSTEMS
2. EPS
LOSS OF 8OTH ASCENT BATTERIES

L0SS OF BOTH ASCENT FEEDERS
INSUFFICIENT ASCENT ELECTRICAL ENERGY TO COMPLETE TERMINAL PHASE PLUS 2 HRS

3. ECs

OR H,0 TO COMPLETE TERMINAL PHASE PLUS 2 HRS

INSUFFICIENT ASCENT 02 9

4, G&C

LOSS OF RCS TRANSLATION CAPABILITY
LOSS OF ATTITUDE CONTROL

5. APS
PROPELLANT LEAK
6. RCS

PROPELLANT LEAK

3~60 CSM MCC AND BRAKING MANEUVERS WILL BE PERFORMED FOR ANY CASE WHERE THE DPS ENGINE IS REQUIRED
FOR TEI, OR THE DESCENT STAGE CONSUMABLES ARE REQUIRED FOR TEC. (REFERENCE CSM CONDITIONS IN
RULE 3-59,) A CSM RESCUE (MULTIPLE BURN. CONDITION) WILL BE PERFORMED FOR CONDITIONS PROHIBITING
A LM ACTIVE RNDZ.

3-61 AN EVT WILL BE PERFORMED FOR THE FOLLOWING CONDITIONS:

INABILITY TO DOCK
INABILITY TO PERFORM TUNNEL TRANSFER

RULE NUMBERS 3-62 THROUGH
3-66 ARE RESERVED.

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

NASA -—— Manned Spacecraft Center
MISSION RULES

REV! ITEM
UNMANNED PHASE
A ] 3-67 THE UNMANNED APS BURN WILL BE INHIBITED FOR CONDITIONS REQUIRING ASCENT STAGE SYSTEMS RULES
FOR LIFE SUPPORT OR COMMUNICATIONS AS A RESULT OF CSM PROBLEMS (REFERENCE RULE 3-41)
AND THE FOLLOWING LM CONDITIONS:
A, EPS
LOSS OF EITHER BUS
LOSS OF BOTH ASCENT BATTERIES
B. GUIDANCE AND CONTROL
LOSS OF PGNCS AND AGS
LOSS OF APS ARM-DEARM/ON-OFF CONTROL
LOSS OF 3-AXIS ATTITUDE CONTROL
C. INTERFACE CONDITIONS
1. COMMUNICATIONS
LOSS OF ALL ™
LOSS OF CMD UPLINK
A
RULE NUMBERS 3-68 THROUGH
3-75 ARE RESERVED.
MISSTON REV | DATE SECTION GROUP PAGE
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SECTION 3 ~ MISSION RULE SUMMARY - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM

A [ 3-78

| ALL MANEUVERS |

A CRITICAL SPS MANEUVER WILL BE INHIBITED FOR THE FOLLOWING.CSM PROBLEMS (OTHER

PROPULSTOMN SYSTEMS WILL BE USED 1IF AVAILABLED:
A. GS8C

LOSS OF TWO TVC SERVO LOOPS
LOSS OF THREE TVC CONTROL MODES (GEN, SCS AUTG, AND MTVC)

B. SPS

PRESSURE IN EITHER FUEL OR OXIDIZER TANK <115 PSI

LOSS OF BOTH GNy BOTTLES (<400 PSI)

FUEL OR OXIDIZER FEEDLINE TEMP <27°F

FLANGE TEMP >480°F ON PREVIOUS BURN

CHAMBER PRESSURE <70 PSI ON PREVIOUS BURN

FUEL/OXIDIZER P >20 PSI

FIRST BURN SUBSEQUENT TO DOCKED DPS WAS <40 SEC, CONTINUOUS
C. DOCKING SYSTEM

FOR DOCKED BURNS LESS THAN NINE GOOD DOCKING RING LATCHES

A DPS MANEUVER WILL BE INHIBITED FOR THE FOLLOWIMG LM PROBLEMS;
A. EPS

LOSS OF EITHER BUS
B. G8C

LOSS OF ULLAGE
NO GDA CONTROL AND GIMBAL FAILED HARDOVER

C. DPS

PROPELLANT TEMP NOT WITHIN 40 TO 75°F LIMITS
DELTA PRESS BETWEEN FUEL AND OXIDIZER >TBQ PSID AT FTP

FUEL INLET PRESS <120 PSI FOR <65 PERCENT!THROTTLE AND <150 PSI FOR >65 PERCENT THROTTLE

LOSS OF SUPERCRITICAL He OR INSUFFICIENT He PRESS TO GAIN 310 FPS av
PROPELLANT LEAKS
MORE THAN 100 SEC WILL BE ACCUMULATED IN DPS NON-THROTTABLE RANGE

D. DOCKING SYSTEM

FOR DOCKED BURNS LESS THAN NINE GOOD DOCKING RING LATCHES

AN APS MANEUVER WILL BE INHIBITED FQR THE FOLLOWING LM PROBLEMS:
A, GsC

LOSS OF ULLAGE
LOSS QOF 3-AXIS ATTITUDE CONTROL
LOSS QF PGNS AND AGS

8. APS

DELTA PRESS BETWEEN FUEL AND OXIDIZER >20 PSIA
DELTA TEMP BETWEEN FUEL AND OXIDIZER >10°F

- PROPELLANT TEMP NOT WITHIN 40 TO 100°F LIMITS
INLET PRESS <115 PSI
PROPELLANT LEAKS

MISSION

REV | DATE SECTION GROUP

PAGE
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SECTION 3 - MISSION RULE SUMMARY - CONCLUDED
NASA — Manned Spacecraft Center

MISSION RULES

REV

ITEM

379

LM RCS MANEUVERS WILL BE INHIBITED FOR THE FOLLOWING LM PROBLEMS:

A, G8C

LOSS OF PGNS AND AGS

LOSS OF 3-AXIS ATTITUDE CONTROL
LOSS OF BOTH ACA'S

LOSS OF 3-AXIS TRANSLATION

B. RCS

PROPELLANT TEMP NOT WITHIN 40 TO 100°F LIMITS
DELTA PRESS BETWEEN FUEL AND OXIDIZER >80 PSID
MANIFOLD PRESSURE <100 PSI
PROPELLANT LEAKS
QUAD TEMPS <119°F

C. DOCKING SYSTEM

THREE GOOD DOCKING RING LATCHES 120° APART ARE REQUIRED

RULES

MISSION

REV

DATE

SECTION

GROUP

APOLLO 10
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SECTION & — GROUND INSTRUMENTATION REQUIREMENTS

NASA — Manned Spacecraft Center
MISSION RULES

REV ] ITEM

GENERAL

A. THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCC/MSFN REQUIREMENTS WHICH MUST BE MET BEFORE
A MGO'" 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 FUNCTIONS OF THAT HARDWARE
ITEM OR OPERATIONAL CAPABILITY ARE TO ASSUME A MANDATORY STATUS ALSO.

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

THE VARIOUS EQUIPMENT LISTINGS IN THIS
SECTION ARE TO BE UTILIZED AS A GUIDE
ONLY, IT IS MANDATORY, PRIOR TO COM-
MITTING THE MISSION TC LAUNCH, TO BE
ABLE TO:

A. RECEIVE AND DISPLAY TELEMETRY AND
TRACKING DATA.

B. MAINTAIN VOICE COMMUNICATIONS WITH
THE CREW.

C. COMMAND TO THE LAUNCH VEHICLE IS
MANDATORY FROM S-IV8 CUTOFF TO S-IVB
CUTOFF + 60 SEC AND POST S/C
SEPARATION ,

MISSTON

REY | BATE SCECTION GROUP PAGE

APQOLLO 10

A .| 4/23/65 GROUND INSTRUMENTATION REQUI REMENTS GENERAL 4-1

- FRC/TEG Form 292 CAL ne)




'SECTION 4=~ GROUND INSTRUMENTATION REQUIREMENTS — CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REVY RULE | CONDITION/MALFUNCTION PHASE RUL ING CUES /NOTES/ COMYENTS
4-2 TELEMETRY
A. CONSOLE DISPLAY (D/TV,{ PRELAUNCH| MANDATORY A. FOR DISPLAY OF MANDATORY
EVENTS, ANALOGS) S/V PARAMETERS.
B. PCM GROUND STATIONS PRELAUNCH | 1 OF 4 MANDATORY , 1 MIGHLY B. FOR DISPLAY OF MANDATORY
I DESIRABLE 5/V EVENTS AND ANALOGS.
C. RECORDING AND PLAYBACK
ALDS
PRELAUNCH | BOTH DESIRABLE
MSFN
0, FM - GROUND STATION PRELAUNCH| 1 OF 2 MANDATORY D, TO PROVIDE MANDATORY
DISPLAY DATA FOR THE MCC
SURGEON,
A 43 COMMAND
A. MOCR TOGGLE SWITCHES
(BOTH A AND B)
1. BSE ABORT REQUEST | PRELAUNCH| HIGHLY DESIRABLE A. FOR LAUNCH PHASE ABORT
REQUEST
2. FIDD ABORT REQUEST| PRELAUNCH| HIGHLY DESIRABLE
3, FD ABORT REQUEST | PRELAUNCH| HIGHLY DESIRABLE
B. COMMAND PANELS:
EECOM, GUIDO, BSE, PRELAUNCH| 1 OF 6 MANDATCRY B. FOR BULKHEAD &P AFTER S/C
TELCOM, CONTROL, CCATS INSERTION AND SEP
C. MOCR CONSOLE/SITE
SELECT CAPABILITY
1. RTC CONSOLE
(CCATS)
PRELALNCH| 1 OF 2 MANDATORY C. FOR BULKHEAD AP AFTER S/C
2. CCATS CMD CONSOLE INSERTION AND SEP BR s/
MED
D. FC/MEO SWITCHING
CAPABILITY
1. FLIGHT DIRECTOR )
PRELAUNCH| 1 OF 2 MANDATORY D. FOR BULKHEAD AP AFTER S/C
2. CCATS CMD MED f INSERTION AND SEP
MISSION | REV PATE SECTION GROUP PAGE
APOLLO 10 F o 4723769 GROUND INSTRUMENTATION REQUIREMENTS MCC 42
VRO Porm DL AT G



SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS ~ CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE

CONDITION/MALFUNCTION

PHASE RULING

CUES/NOTES/COMMENTS

ti=4 TRAJECTORY

CESSING

MINUTES .

SECONDS,

A, TRAJECTORY DATA PRO-

1. AVAILABILITY OF
ONE INDIPENDENT
TRACKING SOURCE
(IP,, USB) FROM
LIFFOFF TO T + 10

2. IU AND CMC TM
VECTORS FROM
LIFTOFF TO INSER-
TION PLUS 60

B, RTCC - DATA SELECT

PRELAUNCH} 1 MANDATORY

PRELAUNCH| BOTH MANDATORY

PRELAUNCH[ MANDATORY

A. THE TRAJECTORY DATA SQURCE
ARE UTILIZED AS FOLLOWS:

1.CA) INDEPENDENT VERI-
FICATION OF L/V
NAVIGATION.

(B) PROTECTION AGAINST
VIOLATION OF LAUNCH
ENVELCPE.

A.2. REQUIRED FOR ORBIT
GO/NO-GO

B. TO SELECT BEST AVAILABLE

MOCR SYS 1 & 2
MOCR DYN

A/G 1 LOOP
A/G 2 LOOP

121 CLTC
111 CVTS
212 MSTC
C. MCC/RSO:

FD LINE TO RSQ

D. MISCELLANEQUS:

CIF/USB LOOP

B. MCC/LAUNCH COMPLEX:

RSO PRIVATE LINE
CAPE 111 RSO LOOP

BSE TM MONITOR LOOP

E. MCC/REMOTED SITES:

ONE A/G PATH VIA GSFC

PRELAUNCH | ALL HIGHLY DESIRABLE

PRELAUNCH| 1 OF 3 MANDATORY

PRELAUNCH| 1 OF 3 MANDATORY

PRELAUNCH| DESIRABLE

PRELAUNCH| MANDATORY

CAPABILITY DATA SOURCE.,
4-5 COMMUNICATIONS
A. MOCR:
FD LOOP } PRELAUNCH| I OF 2 MANDATORY FOR MISSION CONTROL
AFD CONF LOOP

FOR TERMINAL COUNT CCORDINA-
TION OF MCC-PAD ACTIVITIES

FOR TRAJECTORY VERIFICATION
AND BOOSTER SAFING

USED FOR MONITORING SPACE
VEHICLES SUBSYSTEM CHECKOUT

USED FOR COMMUNICATION WITH
CREW ’

MISSTON REV DATE

SECTION

GROUP PAGE

APOLLO 10 FINAY  4/15/69

GROUND INSTRUMENTATION REQUIREMENTS

MC

4-3

PEC/TS Form 291 {alg 63)




SECTION & - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
4-b COMPUTER
A. MOC CIBM 360/75) PRELAUNCH| MANDATORY TO PROCESS MANDATORY S/V
PARAMETERS AND TRAJECTORY'
DATA.
B. "DSC CIBM 360/75) PRELAUNCH | HIGHLY DESIRABLE AN SSC CIBM 360/75) 1S AVAIL-
ABLE AS BACKUP TO THE MOC OR
DSC.
€. CCATS (UNIVAC 494) -
ONLINE TO THROUGH PROCESS TO MOC
PRELAUNCH| 1 MANDATORY AND 1 HIGHLY e e
D. CCATS CUNIVAC 494) - DES [RABLE
STANDBY
E. RTACF - 2 PRELAUNCH| 1 HIGHLY DESIRABLE PRELAUNCH IP PREDICTIONS FOR
MODE 1 ABORTS,
w7 | TIMing
MITE (2) PRELAUNCH| 1 MAnDATORY MCC TIMING STANDARD TO SUPPORT
MANDATORY RTCC/CCATS COMPUTERS
4-8 | McC POWER
A, BUS A]. PRELAUNCH| MANDATORY UNINTERRUPTABLE POWER FOR
WIDE BAND CROSS BAR SWITCH
B. BUS A PRELAUNCH| MANDATORY UNINTERRUPTABLE POWER FOR
D/TV DATA DISTRIBUTORS
C. BUS B, PRELAUNCH| MANDATORY 20 SECONDS INTERRUPTABLE POWER
FOR PLOTBOARDS (POWER)
D. BUS 52 PRELAUNCH| MANDATORY 20 SECONDS INTERRUPTABLE POWER|
FOR VSM
MISSION | REV DATE SECTION GROUP PAGE
aPoLLO 10 JFnal 4715769 GROUND INSTRUMENTATION REQUIREMENTS Mee ot
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SECTION & - GROUND INSTRUMENTATIOM REQUIREMENTS - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
4-9 DISPLAY
A. MOCR D/TY CHANNELS PRELAUNCH | 10 OF 36 MANDATORY
NO. OF
POSITION  CHANNELS
RETRO 1
FIDO 1
GUIDD 1
EECOM 1
GNC 1
RTCC 1
BOOSTER 4
B. TRAJECTORY DISPLAY
1, FDO LAUNCH DIGITAL§ PRELAUNCH | MANDATORY ON D/TV FOR CONTINGENCY ORBIT INSERTIO
MANEUVER DATA AND T LIMITS.
2. y VSV PRELAUNCH | MANDATORY ON 1 OF 4:
Egg égTé 20 SCRIBER PLOTTER FROM SELECTED TRACKING DATA
(C)' RTCC PLOTBOARD SOURCE.
(D) SSR PLOTBOARD
3. RFO LAUNCH DIGITALS PRELAUNCH | MANDATORY ON D/TV MONITOR FOR MODES 111 AND IB
MANEUVER DATA.
beoygp VS Vg PRELAUNCH | MANDATORY ON 1 OF 2: MONITOR FOR G-LIMIT VIOLATION.
(A D/TV
(B) SSR PLOTBOARD
5. ¢ VS A PRELAUNCH | H/D ON 1 OF 2: MONITOR FOR CROSS-RANGE LIMITS
(A) RTCC PLOTBOARD
(B) SSR PLOTBOARD
6., T...VS R PRELAUNCH | HIGHLY DESIRABLE OM 1 OF 2: MONITOR FOR ABORT MODES 11,
FF P
II1, AND IB.
Ay b/Tv
(B) SSR PLOTBOARD
7. nvsd PRELAUNCH | H/D ON 10 X 20 SCRIBER
PLOTTER
8. yi Vs Vi (CMC PRELAUNCH | HIGHLY DESIRABLE ON 10 X 10 MONITOR FOR L/V AND S/C NAVI-
DYNAMIC STATUS) SCRIBER PLOTTER GATION PERFORMANCE (GUIDANCE
SYSTEM ANALYSIS - COMPARES CMC
WITH TRACKING).
9, WEDGE ANGLE PRELAUNCH | HIGHLY DESIRABLE ON O/TV MONITOR FOR L/V AND S/C NAVI-
MONITOR GATION PERFORMANCE
10. GUIDO ANALOG CHART| PRELAUNCH| HIGHLY DESIRABLE ON TV
RECORDERS ONE AND
TWO
11. INSERTION/ PRELAUNCH! MANDATORY ON D/TV FOR GBN GO/NO-GO
INJECTION DIGITALS
€. ADEG CHANNELS 90-93 PRELAUNCH| HIGHLY DESIRABLE 'FOR DSC DISPLAYS
D. VSM PRELAUNCH | MANDATORY FOR D/TV
E. AUX VSM . PRELAUNCH | HIGHLY DESIRABLE
F. EIDOPHORS (3D PRELAUNCH | 2 HIGHLY DESIRABLE
NOTE: INDIVIDUAL FLIGHT CQNTROLLERS WILL BE RESPONSIBLE FOR REPORTING LOSS OF DISPLAY CAPABILITY OF
MANDATORY PARAMETERY TO THE FLIJGHT ODIRECTOR.
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 |FINAd 4/15/69 GROUND INSTRUMENTATION REQUIREMENTS MCC -5
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SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE | CONDITION/MALFUNCTION PHASE RULING CUES /NOTES/COMMENTS
A 410 | esFc
A, GSFC UNIVAC - 494 (2) | PRELAUNCH| 1 MANDATORY A. ONE UNIVAC - 494 CAN PER-
COMMUNICATIONS FORM ALL NECESSARY FUNC~-
PROCESSOR TIONS, THE SECOND ONE IS
) BACKUP.
B. WBD (50.0 KBPS) LINE% PRELAUNCH| 1 MANDATORY B. EITHER LINE CAN BE
(2) BETWEEN MCC AND SWITCHED TO EITHER
B5FC UNIVAC — 494,
C. TTY CIRCUITS BETWEEN | PRELAUNCH €. ONE CIRCUIT IS (M)
MCC AND GSFC TO REC LOW SPEED
RADAR DATA, ONE
1. VOICE FREQUENCY CIRCUIT 1S (HD) TO
TTY GROUP LINES SEND ACQ MESSAGES.
£2) 1 OF Y4 MANDATORY
2. LOW-SPEED TTY
CIRCUITS (22
4-11 | KSC
TELEMETRY:
A. VHF TM FROM THE A. THESE ANTENNAS CAN BE
FOLLOWING FOR 5-11, SWITCHED TO MILA OR CIF
S-IVB, AND IU: FACILITIES.
1. CIF ANTENNA s PRELAUNCH| 1 MANDATORY
2. MILA VHF ANTENNA
B. USB TM FROM THE B. USB IS THE CSM'S ONLY
FOLLOWING SOURCE OF DATA.
1. MILA USB PRELAUNCH| 1 MANDATORY
2. CIF USB g
COMMAND ;
THIS CAPABILITY IS DEFINED| UNDER GSFCYKSC/MSFN COMMAND RULE 4-12 FOR LAUNCH COVERAGE.
TRACKING:
THAT CAPABILITY REQUIRED TP SATISFY RULE L-4 (TRAJECTORYD IS MANDATCRY,
VOICE COMMUNICATIONS :
THIS KSC CAPABILITY IS DEFINED UNDER MCC RULE 4-5 (COMMUNICATIONS).
MISSION REV DATE SECTION GROUP PAGE
APOLLO 10 | » 4/92/69 GROUND INSTRUMENTATION REQUIREMENTS GSFC/KSC/MSFN 4-6
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SECTION & - GROUND INSTRUMENTATION REQUIREMENTS - CONTINJED

NASA — Manned Spacecraft Center

MISSION RULES

REV|] RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A | t-12 | LAUNCH coveraGE
KSC/MSFN SITES (SITES NOT . ISTED DUE 10 VARIABLE LAUNCH AZIMUTH) MUST PRONIDE THE FOLLOWING CAPABILITIES
FROM LIFTOFF THROUGH S~IVB[CUTOFF PLUJ 60 SECONDS. REFER TO DECISION MATRIX CRULE 4-16 AND FIGURES 4-1
THROUGH 4-5) TO DETERMINE fAPABILITY.
A. oD
ccs PRELAUNCH | MANDATORY FROM S-IVB C/O TO S-IVB
C/0 + B0 SECS.
USE CSM_ PRELAUNGH | HIGHLY DESIRABLE
B. TELEMETRY
$-1C (VHF) PRELAUNCH | HIGHLY DESIRABLE 5-1C DATA IS ONLY HIGHLY
DESIRABLE SINCE THE MCC IS
NOT PRIME FOR REQUESTING AN
ABORT FOR $-1C MALFUNCTIONS.
S=11 (VHE PRELAUNCH| HIGHLY DESTRABLE FROM LIFTOFF TO | FOR ABORT CUES FROM MCC
S-11 CUTOFF " (APPROX, 8§ + 36 SECD"
S-1VB VHF (CP-1) PRELAUNCH |  HIGHLY DESIRABLE
1V ccs. (DP—lB)} PRELAUNGH | 1 OF 2 MANDATORY FROM LIFTOFF TO |FOR ABORT CUES FROM MCC
1U VHE' (DP-1) $S-IVB CUTOFF PLUS 60 SEC
CsM (USB) PRELAUNCH | MANDATORY FROM LIFTOFF THROUGH | FOR ABORT CUES FROM MCC
S-1VB CUTOFF PLUS 60 SEC.
C. TRACKING
THAT CAPABILITY REQUIRED TO SATISHY RULE 4-4 (TRAJECTORY) IS MANDATOR!
D. A/G COMMUNICATIONS
1. MILA
VHF PRELAUNCH HIGHLY DESIRABLE
. uss PRELAUNCH | MANDATORY
2. MSFN '
VHF
e } PRELAUNCH| 1 OF 2 MANDATORY
< .
| | 4-13 | GENERAL ORBITAL COVERAGE (EROM S-IVB /0 + 60 SEC TO TLI C/0)
| 1T 1S REQUIRED THE MSFN PAYE THE CAPAJILITY OF PROVIDING THE HCC THE MINIJUM MISSION CONTROL SURPORT
LISTED BELOW OF TWO MSFN UBB SITES PER REVOLUTION THROUGH REVOLUTION 3.
A. QMD
ces PRELAUNCH| HIGHLY DESIRABLE
csM UsB PRELAUNCH |  HIGHLY DESIRABLE
B. TELEMETRY
S-IVB VHF (CP-1) PRELAUNCH HIGHLY DESIRABLE
U cCs (OP-18) DOWNLINKS REQUIRED TO RECOVER
10 Vie CoPo1d } PRELAUNCH| 1 OF 2 MANDATORY P
CSM UsB PRELAUNCH| MANDATORY
C. TRACK
C-BAND PRELAUNCH| HIGHLY DESIRABLE
uss PRELAUNCH MANDATORY
D. A/G COMMUNICATIONS
VHE PRELAUNCH| HIGHLY DESIRABLE
UsB PRELAUNCH MANDATCRY
MISSTON REV DATE | SECTION GROUP PAGE
apoLto 10§ A | ur23/69 | GROUND INSTRUMENTATION REQUIREMENTS GSFC/KSC/MSFN 4-7
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SECTION & - GROUND INSTRUMENTATION REQUIREMENTS -~ CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A
L-14 POST S/C SEPARATION
IT IS MANDATORY THAT 1 SITE PROVIDE THE FOLLOWING CAPABILITIES:
A. TLM - CCsS PRELAUNCH] MANDATORY A, TO PROVIDE TM FOR DETER-~
MINING S-1VB STATUS
BEYOND VHF RANGE.
B. CMD - CCS PRELAUNCH{ MANDATORY B. TO PROVIDE CORRECTIVE
COMMAND CAPABILITY FOR
5-1vB BULKMEAD DELTA
PROBLEMS
C. BOTH OF THE ABOVE ARE
REQUIRED TO INSURE CREW
SAFETY AND LM EXTRACTION.
A
{415 | Hsk, DS, MAD
IT 1S MANDATORY 2 OF 3 OF JHESE SITES|PROVIDE THE FOLLOWING CAPABILITIES:
A, TM UsB PRELAUNCH]| MANDATORY A. TO COVER TRANSLUNAR
COAST AND LPO.
B. TRACK UsB PRELAUNCH | MANDATORY
C. VOICE use PRELAUNCH} MANDATORY
D CMD UsB PRELAUNCH| HIGHLY DESIRABLE
A -
I 4-16 RIOMETER NETWORK SITES PRELAUNCH
A. LIMA HIGHLY DESIRABLE
B. cro |
ot | 1 OF 2 HIGHLY DESIRABLE
MISSTON | REV DATE SECTION GROUP PAGE
APOLLO 10 | A | 4/23/69 GROUND INSTRUMENTATION REQUIREMENTS GSFC/KSC/MSEN 4-8
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SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS ~ CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM

4-16 INTRODUCTION TO SITE FAILURE DECISION MATRICES (FIGURES U4~1 THROUGH 4-5)

THESE DECISION MATRICES APPLY THE GROUND INSTRUMENTATION REQUIREMENTS TO THE POSSIBLE FAILURES OF
SITE CAPABILITIES DURING LAUNCH PHASE.

THESE MATRICES POINT QUT TIMES DURING LAUNCH WHEN A FAILURE WILL CAUSE A LOSS. OF CONTINUOUS COVERAGE
BETWEEN LIFTOFF AND INSERTION PLUS 60 SECCNDS,

TQ USE THE MATRIX

A. LOOK FOR AN X UNDER THE COLUMN FOR THE SITE WHERE THE FAILURE OCCURRED,

B. GO ACROSS TO THE COLUMN FOR THE CAPABILITY THAT WAS LOST AND READ THE DECISION.
C. - THE COVERAGE THAT WAS LOST IS IN THE COLUMN LABELED 'MANDATORY COVERAGE LOST."

D. MORE THAN ONE X IN A ROW SPECIFIES A FAILURE OF THE SAME CAPABILITY AT MORE THAN ONE SITE,

MISSION REV | DATE SECT TON GROUP PAGE

APOLLO 10 |FINAL ‘ 4/15/69 GROUND INSTRUMENTATION REQUIREMENTS GSFC/KSC/MSFN 4-9
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SECTION 4 - GROUND TNSTRUMENTATION REQUIREMENTS - CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REV| ITEM T
A STTES FAILED . CAPABTLITY TOST
MANDATORY | TELEMETEY | VD TRACK AJG ATG
ALDS TM | MIL/CAPE  GBM | BDA | VAN | oo ppace USB OR BOTH USB USB
0:00 0:08 1:07 | 41l { 9:30 LOST VHE S AND € AND
8:49 8:49 9:13 12:42 15:32 BAND VHF
? X NONE o N/A N/A N/A N/A
N SEE NOTE 4
E X 00:00 TO ) G0 NO-GO | NO-GO | NO-GO
01:07
E
. X , S-1C/S-11 o o 0 0 O
SEP
’l* SEE NOTE 1
b X NONE o) G0 GO G0 e
‘; X NONE 60 GO 1) GO GO
X X 00:00 TO NO-GO GO NO-GO  } NO-GO | NO-GO
01:07
E‘ X X 00:00 50 o NO-GO NO-GO | NO=GO
v X X X o4:11 NO-GO 0 NO-GO NO-GO | NO-G0
¥ X X 00200 TO o o NO-GO NO-GO | NO-GO
01:07
P 113 TO
E X X X 9[3:30 NO-GO GO NO-GO NO~GO | NO-GO
. X X 00:00 TO 0 0 NO-GO No-6O | No-o
X X X 01:07 OGO &0 NO-GO NO-GO | NO-GO
[I" X X 08:49 TO G0 GO GO 60 G0
U 9:30
SEE NOTES
R 1 AND 3
£
5 X X §~1C/5-11 o 50 o 60 60
SEP
X % 9:13 10 NO-GO NO-GO | NO-GO GO NO-GO
INSR + 60
NOTES :
1. FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING S-IC/S—11 SEPARATION.
2. INSR + 60 SECONDS IS APPROXIMATELY 12:21.
3. L0OSS OF COVERAGE IS NOT SEVERE ENOUGH FOR A NO-GO CONDITION.
k., LOSS OF ALDS RESULTS IN LOSS OF S-IC TM; HOWEVER, IT IS NOT MANDATORY FOR LAUNCH.
FIGURE 4-1.- 720 LAUNCH AZIMUTH SITE FAILURE DECISION MATRIX.
MISSION | REV |DGATE SECTION GROUP PAGE
APOLLO 10 | 4 4/23/69 | GROUND TNSTRUMENTATION REQUIREMENTS GSFC/KSC/MSEN 4-10
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SECTION 4 — GROUND INSTRUMENTATTON REQUIREMENTS - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REVY ITEM l
A SITES FAILED CAPABILITY LOST
- MANDATORY | TELEVETRY | CMD TRACK | A/G_ | A%
ALDS TM | MIL/CAPE | "GBM BOA | VAN | Covbeaon T e T
0:00 0:00 1:07 4112 9:11 LOST VHF S AND C AND
8:49 8:49 . 9:20 12:33 16:12 BAND VHF
? X NONE 60 N/A N/A NA | w/a
Ny SEE NOTE &4
ﬁ X 00:00 TO GO GO NO-GO NO-GO NO-GO
| 01:07
E
X S-1C/5-11 60 60 0 0 o
F SEP
A
g SEE NOTE 2
LLJ X NONE - 6O o 60 o 60
'é X NONE 60 6o 0 GO 0
X X 00:00 TO NO-GO 6 NO-GO | NO-GO | NO-GO
M ;
" 01:07
'; X X 00:00 TO o GO NO-GO NO-GO | No—¢O
! X X X 4312 NO-GO ) NO-GO MO0 | NO—GO
E X X 00:00 TO GO GO NO-GO NO-GO NO-GO
E X X X 01:07 NO-GO ) NO-GO | MO-60 | NO-GO
. X X 00:60 TO 60 60 NO-GO NO-GO_ | NO-GO
NI X X 01:07 NO-GO ) NO-GO NO-GO | NO=GD
I X X 5-1C/5-11 60 60 0 GO o
L
SEP
U
R X x | s-1c/5-11 0 o o GO 60
E
SEP
s
X X 09:20 T0 NO-GO - NO-GO o NO—GO
| NO-GO
INSR + 60
NOTES:
1. ANG HAS ACQUISTTION FROM 07:48 TO 11:20; HOWEVER, MAXIMUM ELEVATION 1S 1.6 DEGREES.
2. FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING S-IC/S-11 SEPARATION.
3. INSR + 60 SECONDS 1S APPROXIMATELY 12:21.
4, L0SS OF ALDS RESULTS IN LOSS OF S-IC TM; HOWEVER, 1T IS NOT MANDATORY FOR LAUNCH.
FIGURE 4~2.- 81° LAUNCH AZIMUTH STTE FAILURE DECISION MATRIX.
MISSION REY DATE SECTION GROUP PAGE
APGLLO 10 | A 4/23/6¢ | GROUND INSTRUMENTATION REOUIREMENTS GSFC/KSC/MSFN 411
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SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS — CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV ITEMJ
A SITES FAILED CAPABILITY LOST —'
T
os mVimuowel car | mor 1A | van MANDATORY | TELEMETRY 1 OMD TRACK L AJC L A/G
N . . . . . COVERAGE USB OR BOTH UsB USB
0:00 0:00 1:06| 4:15 | 7:23 | 9:07 LosT i A e
8:48 8:u8 9:26] 12:13 |12:48 [16:19 SAND v
5 X NONE 6o N/A N/A NA | N/A
I SEE NOTE 4
N
G X 00:00 TO 60 0 NO-GO  INO-GO| NO-GO
L 01:06
E
X S-1C/$-11 o 6o 6o G0 | co
F SEP
A SEE NOTE 2
I
L X NONE GO GO GO G0 | GO
U
R X NONE GO GO GO Go | GO
E
X NONE GO GO GO GO | &0
X X 00:00 TO NO-GO o NO-GO  |NO-6O|NO=GO
M X
4§ 01:06
# X X 00:00 TO 60 GO NO-GO_ |No-co] nNo-GO
! X X X 0: 15 No-Go ) NOGO | NO-GO| NO—GO
’E X X 00:00 TO 0 G0 NO-GO__ |NO-GO|NO-GO
E X X X 01:06 NN-10 6o NO-GO _ [NO_GO|NO-GO
- X X 00:00 TO o GO MO-GO  |NO-GO|NO-GO
N X X X 01106 NO-GO ) NO-GO  NO-GO|NO-GO
I X X S-1C/S-11 o &0 0 60 | go
L SEP
U
R X X 5-1C/5-11 60 GO I 60 | o
E SEP
S .
X X NONE 0o 0 0 60 | 6o
X X 12:13 70 NO-GO no-co| Mo-60 1 6o |No-6O
INSR + 60
NOTES:
1. ANG HAS MAXIMUM ELEVATION OF 5 DEGREES.
2. FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING S-1C/S-11 SEPARATION.
3. INSR + 60 SECONDS IS APPROXIMATELY 12:21.
4, LOSS OF ALDS RESULTS IN LOSS OF $-1C TM; HOWEVER, IT IS NOT MANDATORY FOR LAUNCH.
FIGURE 4-3.- 90° LAUNCH AZIMUTH SITE FAILURE DECISION MATRIX.
MISSION REYV DATE SECTION GROUP PAGE
APOLILO 16 | A 4/23/69 | GROUND INSTRUMENTATION REQUIREMENTS GSFC/KSC/MSF H-12
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SECTION % - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV ITEMJ
A SI1TES FAILED : CAPABILITY LOST
ALDS TM| MIL/CAPE| GBM BDA ANG VAN MANDATORY TELEMETRY. CMD TRACK A/G | AG
N g COVERAGE USB OR BOTH USB | USB
8:48 3:48 9:31 1 11:43 ) 13:40] 15:57
: . BAND VHF
g X NONE GO N/A N/A N/A L N/A
I . SEE NOTE 3
N
G X 00:00 TO GO GO NO-GO NO-GO] NO~-GO
L 01:06
E
X S-1C/S-11 GO GO GO GO GO
F SEP
A SEE NOTE 1
I
L X NONE GO GO GO GO GO
U
R X NONE GO GO GO GO GO
E
X NONE GO GO GO GO GO
X X 00:00 TO NC-GO GO NO-GO NO-GO NO-GO
01:06
X X 00:00 TO GO GO NO-GO NO-GO} NO-GO
M X X X 04:21 NO-GO GO NO-GO NO-GO; NO-GO
U
L X X 00:00 TO GO GO NO-GO NQ-GO| NO-GO
T X X X 01:06 NO-GO GO NO-GO NO-GO[NO-GO
I
P X X 00:00 TO GO GO NO-GO NO-GOJNO-GO
L X X ' X 01:06 NO-GO GO NO-GO NO-GO{NO~GO
E
X X S-1C/S-11 GO GO GO GO GO
F SEP
A
i X X 5-1C/5~11 GO GO GO GO GO
L SEP
u
R X X NONE GO GO GO GO GO
E ;
) X X NONE GO GO GC GO GO
X X 11:43 TO NO-GO NO-GO GO GO NO-GO
INSR + 60
X X 00:00 TO GO GO NO=-GO NO-GO|NO-GO
X X X 01:06 NO-GO GO NO-GO NO-GO|NO-GO
NOTES :
1., FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING S-1C/S-11 SEPARATION.
2. INSR + 60 SECONDS IS APPROXIMATELY 12:21.
3. LOSS OF ALDS RESULTS IN LOSS OF S-IC TM; HOWEVER, IT IS MOT MANDATORY FOR LAUNCH.
FIGURE 4-4.- 990 LAUNCH AZIMUTH SITE FAILURE DECISION MATRIX.
MISSION REV DATE SECTION GROUP PAGE
JAPOLLO 10 A 4/23/69 GROUND INSTRUMENTATION REQUIREMENTS GSFC/KSC/MSFN L-13
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SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

reV] 1TEM I
A SITE5 FAILED CAPABILITY LOST
os il mizeare| cam | on | A | van MANDATORY TELEMETRY | CMD | TRACK A5 1 _A/G
. . . . . . COVERAGE USB OR BOTH use usH
0:00 0:00 1:06 | t:20] e:us| oi42 g o A o
8:48 8:48 9:35 | 11:03 | 14:10 | 14:59 , BAND .
. X NOTE 0 wal A N/A L ON/A
X SEE NOTE 3
N X 00:00 TO GO 0 NO~GO NO-GO { NO-GO
G 01:02
L
E X S-1¢/5-11 GO g0 60 o 0
£ SEP
SEE NOTE 1
A
|I_ X NONE G0 o 6o 60 | 6o
g X NONE GO GO GO 60 G0
& X NONE 60 60 €0 0 &0
X X 00:00 TO NO-GO co | No-Go NO-GO | NO-GO
01:02
M
U X X 00:00 TO 6o co_|  No-6O NO-GO | NO-GO
LTx X X ot:11 F0-Co G0 | NO-GO [ NO-GO |NO-GO
:
I X X 00:00 TO 0 o NO-GO NO-GO | Mo-GO
p X X X 01:02 NO-GO GO0 | NO-GO NO-GO | NO-GO
L
E X X 00:00 TO 6o 60 NO-GO NO-6O | Mo-GO
% % X 01:02 NO-GO 60 | NO-GO | NO-GO [NO-GO
F
A X X S-1C/S-11 60 6o GO 60 | 6o
E|
i SEP N
u X X S-16/5-11 60 | 60 60 0 | eo
R SEP
E -
S A X 11:01 TO NO-GO NO-~ GO GO NO-GO
INSR + 60 GO
; X X NONE 60 €0 60 6 | 6o
NOTES :
1. FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING S-1C/S-11 SEPARATION.
2. INSR + 60 SECONDS IS APPROXIMATELY 12:21.
3. LOSS OF ALDS RESULTS IN LOSS OF S-IC TM™; HOWEVER, IT IS NOT MANDATORY FOR LAUNCH,
FIGURE 4-5.- 1089 LAUNCH AZIMUTH SITE FAILURE DECISION MATRIX.
MISSION REV CATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
5-1 JTHE LAUNCH PHASE WILL BE TERMINATED FOR ANY OF THE FOLLOWING CONDITIONS:
A. VIOLATION OF THE VEHICLE BREAKUP LINE,
B. Tpp <1+ 40 AND DECREASING AFTER TOWER JETTISON.
€. VIOLATION OF ENTRY "G LIMIT.
D. VS INCREASING.
E. OVERSPEED CONDITIONS AT INSERTION.
F. VIOLATION OF EXIT HEATING LINE.
5-2  |THE LES WILL NOT BE JETTISONED UNTIL MODE IT CAPABILITY 1S ESTABLISHED BY T >1 + 20 AND INCREASING.
5-3 [MODE 11, III, IV, AND APOGEE KICK.
A, THE GROUND 1S PRIME F-OR ABORT MODE DETERMINATION AND MODE 111 MANEUVER COMPUTATIONS,
B. MANEUVERS WILL BE INTERRUPTED WHEN T = 1 + 40 AND DECREASING.
C. MODE IV MANEUVERS WILL BE INTERRUPTED IF THE CURRENT ALTITUDE IS 75 NM, DECREASING AND
B, <300K FT,
D. IF ENTERING, UTILIZE LIFT OF AVOID LAND. UNAVOIDABLE LAND LANDING USE RL 90 DEG.
E, MAXIMUM NUMBER OF SPS START ATTEMPTS IS TWO.
F. IF NO SLA SEP OR IF SPS FAILS:
1. u, <40 - EXECUTE CM/SM SEP BY T = 1 + 40.
2, b0 < by <75 ~ GROUND WILL DECIDE TO USE SM RCS ASAP OR AT APOGEE TO REDUCE b, TO 40 NM,
A | 5-4 |[MODE III ABORTS.
A. PREDICTED T AFTER SPS C/O <1 + 40.
1. FULL LIFT IP ON WATER - DO NOT BURN,
2. GEN GO AND FULL LIFT IP ON LAND ~ BURN TO T.. = 1 + 40, RL 90 DEG.
3. GEN NO-GO AND FULL LIFT IP ON LAND - BURN A REDUCED AV TO MAINTAIN T AFTER C/O AND RL 90 DEG.
| B. IF AT, < 2 SEC, DO NOT BURN.
C. IF IGNITION OCCURS AFTER GETI +10 SEC, BURN UNTIL G&N 4R = 0, RL 55 DEG. (IF UNABLE TO BURN
AR = 0, RL 90 DEG.)
MISSTON REV | bATE SECTION GROUP 4 PAce
APOLLO 10 A /23769 TRAJECTORY AND GUIDANCE LAUNCH 5-1
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
5=5 THE S/C CMC WILL BE NO-GO FOR ABORT MANEUVER DETERMINATION AND MONITORING FOR ANY OF THE FOLLOWING:
A. CMC PROGRAM FAILURE.
B. RTCC AND CMC TFF DIFFERENCE OF >40 SEC.
C. CONFIRMED ERROR IN S/C PLATFORM VELOCITY COMPONENTS OF >50 FPS IN X OR 100 FPS IN Z.
D. CMC TRAJECTORY SOURCE INDICATES "GO' OR "NO-GO'" INCONSISTENT WITH BEST TRAJECTORY SOURCE(S)
INDICATION, )
A
} |5-6 THE ORBIT IS "GO" IF h > 75 NM.

RULES 5-7 THROUGH 5-19
ARE RESERVED.

MISSION REV

DATE SECTION GROUP PAGE

APGLLO 10 A

4/23/6g TRAJECTORY AND GUIDANCE LAUNCH 5-2
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SECTION 5 ~ TRAJECTORY AND GUIDANCE - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
5-20 EARTH ORBITAL ALTITUDE CONSTRAINTS:
A. REAL~TIME MISSION PLANNING
PERIGEE - 85 NM MINIMUM. MAXIMUM, b 1S DETERMINED BY SM RCS AVAILABLE FOR HYBRID DEORBIT.
B. CONTINGENCY
PERIGEE — 75 Nv MINIMUM (VIOLATIONS WILL BE CORRECTED ASAP)
IF b, <75 A AND MANEUVER TO RAISE h, IS NOT POSSIBLE:
1. 40 < n, <75 - EXECUTE SPS RETROGRADE ASAP UNTIL h_ <0, IF NO SPS, USE SM-RCS.
2. n, <40 - CM/SM SEP - RETRO WILL RECOMMEND ENTRY PROFILE.
A |s-21 THE CONTINGENCY SEPARATION MANEUVERS FOR THE CSM ARE:
A, IMPENDING S-IVB OR UNMAMNED M EXPLOSTON - 55 FPS SPS ASAP (7000 FT SEPARATION REQUIRED IN
200 SEC).
B. S-1VB ATTITUDE RATES >5 DEG/SEC - 5 FPS RCS ASAP.
C., S~IVB YAW ATTITUDE >45'DEG - 5 FPS RCS ASAP.
D. CSM RETROFIRE REQUIRED WHILE ATTACHED TO THE S~IVE OR LM — SEPARATION 20 MINUTES PRIOR TO
| RETRO, 5 FPS RCS RETROGRADE WITH LINE OM HORIZON.
A | 5-22 S/C COMPUTER TIMING UPDATES ARE REQUIRED FOR SET ERRORS AS FOLLOWS:
A. CMC OR LGC >.5 SEC.
B. AGS >2 SEC.
C. $/C L/O TIME (GRR) WILL BE UPDATED WITH SRO L/O TIME IF THE TWO ARE DIFFERENT BY 10 SEC.
A
| |5-23 TIME BETWEEN EPO RETROFIRE CETI AND 400K MUST BE »9 MIN. IF NOT, RETARGET FOR NEXT PTP.
A
| |5-24 IF SPS RETROFIRE ATp <7 SEC, USE SCS AUTO TVC.
5-25 PLANNED GEN AND SCS RETROFIRE MANEUVERS WILL BE UPDATED IF:
A. THE COMPUTED RETROFIRE POSITION CHAMGES BY 0.5 DEG LONGITUDE PRIOR TO GET! ~30 MIN,
B. THE COMPUTED RETROFIRE POSITION CHANGES BY >2 DEG LONGITUDE AFTER GETI ~30 MIN.
5-26 IF A G&N FAILURE IS DETECTED PRIOR TO RETROFIRE, CREW USES SCS AV MODE WITH AN EMS ENTRY.
MISSTON REV | DATE SECT ION GROUP PAGE
APOLLO 10| A %/23/69 TRAJECTORY AND GUIDANCE EARTH ORBIT AND TLI 5-3
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

" NASA — Manned Spacecroft Center
MISSION RULES

REV| 1TEM
A [ 5-27 IF SPS FAILS AFTER EPO RETROFIRE IGNITION OR NO SLA SEP:
A. hp >75 NM - RETARGET FOR NEXT BEST PTP USING RCS.
B, 40 < hp <75 - PITCH UP TO LOCAL HORIZONTAL ATTITUDE AND BURN SM RCS USING FOLLOWING PRIORITIES:
1. BURN hp TO PAD VALUE
2, BURN MAXIMUM SM RCS AV AVAILABLE
3. BURN CM RCS TO hy = 40 NM IF SM RCS AV NOT SUFFICIENT TO OBTAIN hp = 40 NM
I IF hy <40 NM TERMINATE ALL THRUSTING AT TFF = 7 MIN.
C. hp <40 NM - REMAIN IN RETRO ATTITUDE AND BURN SM RCS USING THE FOLLOWING PRIORITY:
1. BURN AV RESIDUALS.
2. BURN MAXIMUM SM AV AVAILABLE.
NOTE
THE S-1VB LOX DUMP CAPABILITY
MAY BE USED TO SHAPE THE ORBIT
FOR RETROFIRE MANEUVER OR TO
REDUCE THE $-IVB WEIGHT TO
OBTAIN MORE SM RCS &V,
5-28 THE GEN 15 NO-GO FOR ENTRY IF:
A, THE CMC VALUE OF DOWNRANGE ERROR CRP - R.) AT .2G DIFFERS >*100 NM FROM GROUND VALUE
OR >*130 NM FROM BACKUP CHART VALUE. CREW FAILOVER TO EMS ENTRY AS FIRST PRIORITY OR
GROUND BANK ANGLE AND RETRB AS SECOND PRIORITY.
B. V AND y AT 400K ARE OUTSIDE THE CORRIDOR. GROUND WILL PROVIDE ENTRY PROFILE.
A
5-29 IU TARGET AND NAVIGATION UPDATES:
A. THERE WILL BE NO IU TARGET UPDATE FOR EITHER TLI OPPORTUNITY.
B. AN IU NAVIGATION UPDATE WILL BE PERFORMED FOR TLI OPPORTUNITIES WHEN S-IVB GUIDANCE REFERENCE
FATLURE QCCURRED PRIOR TO EARTH ORBIT INSERTION.
5-30 THE CMC STATE VECTOR WILL BE UPDATED PRIOR TO TLI WITH THE BEST MSFN VECTOR,
A
] 5-31 A PROPERLY OPERATING GEN (CMC + ISS + 0SS) IS MANDATORY FOR TLI,
5-32 THE MAXIMUM ALLOWABLE MISALIGNMENT RATES BETWEEN THE IU AND IMU ARE 0.6 DEG/HR (IU) AND 1.5 DEG/HR (IMU).
5-33 THE S/C L/O RESFMMAT WILL BE USED FOR BOTH TLI OPPORTUNITIES.
MISSION REV [ DATE A SECTION GROUP PAGE
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SECTION 5 ~ TRAJECTORY AND GUIDANCE - CONTINJUED

NASA — Manned Spacecraft Center
MISSION RULES

REV{ ITEM
A 5-34 DISPERSED TLI C/0:
| A, PREDICTED END OF MISSION FUEL RESERVES (EOMFR) >500 FPS - CONTINUE MISSION AND EXECUTE MCC
CONSISTENT WITH LUNAR ORBIT MISSION, (EOMFR INCLUDES TED, BAP MCC], LOI 1, LQIZ, RENDEZVOUS
RESCUE, AND TEI.)
] B. PREDICTED EOMFR <500 FPS AND:
1. PREDICTED FUEL RESERVES AFTER TED, BAP MCC;, LOI,, LOI,, AND TET (NO RENDEZVOUS RESCUE)
>500 FPS - CONTINUE MISSION, EXEUCTE MCC CONSIST%NT WITH LUNAR ORBIT MISSION., (DPS LOI
MAY BE CONSIDERED TO IMPROVE SPS AV CAPABILITY.)
2, PREDICTED FUEL RESERVES AFTER T&D, BAP MCCp, LOI4 (DPS), LOI2, AND TEI (NO RENDEZVOUS
RESCUE) <500 FPS, AND;
‘ (A) EOMFR AFTER LUNAR FLYBY (CSM AND LM) >5500 FP5 (CSM ONLY>, EXECUTE MCC FOR FLYBY
MISSICON.
I (B) EOMFR AFTER LUNAR FLYBY <5500 FPS, EXECUTE ALTERNATE MISSION CONSISTENT WITH FINAL
MISSION PLANNING.
5-35 DIFFERENCE IN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION:
A. VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS NO-GO:
LVX >35 FPS
AVY >66 FPS
AVZ >87 FPS
AV, >33 FPS . _
B. VIOLATION OF ANY OF THE FOLLOWING MEANS TLI IS TEMPORARILY NO-GO:
7.b <AX <35 FPS
45 <Y <66 FPS TLI 1S NO-GO UNTIL PARTS C AND 5-36 ARE DETERMINED
. (ORBITAL PARAMETER DECISIONS), ’
27 <AZ <8] FPS
13 <a1 <33 FPS
C, VIQLATION OF ANY OF THE FOLLOWING QRBITAL DECISION PARAMETERS AT GET = 1 HR 45 MIN MEANS TLI
IS NO-GO. PARAMETERS ARE IU VERSUS MSFN.
Aa >19,300 FT
By 32 FPS
"'\ 5-36 DIFFERENCE IN MSFN AND IU DOWNRANGE POSITION (ARv) »105,000 FT AT GET = 56 MIN MEANS TLI IS NO-GO,
RULES 5-37 THROUGH 5-u5
ARE RESERVED.,
MISSTON REV | BATE SECT [ON GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM

5-46 THE CMC OR LGC WILL BE TEMPORARILY NO-GO FOR MANEUVER CONTROL FOR ANY OF THE FOLLOWING:
A. COMPUTER PROGRAM FAILURE.
B. CMC/IMU ALIGNMENT DISCREPANCY (FOR MANEUVER EXECUTION, MONITORING, AMD ORBIT DETERMINATIOND,

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

2. HORTZON CHECK ERROR =4 DEG FOR RETROFIRE FROM EPO.
C. LGC/IMU ALIGNMENT DISCREPANCY INDICATE BY >2 DEG FROM PREDICTED COAS COORDINATES.
D. DIFFERENCE BETWEEN CMC/LGC GROUND NAV CHECK AFTER A NAV UPDATE FROM GROUND iS:

i, ¢ ».02 DEG.

2. A >.02 DEG,

3. h >.2 NM,

| | 547 | MODE 111, APOGEE KICK OR EPO RETROFIRE WILL BE COMPLETED BY MANUAL TAKEOVER FOR ATTITUDE EXCURSIONS
OF >5 DEG.

Al 5-48 CRITICAL MANEUVERS WILL BE COMPLETED BY SCS (MTVC OR AUTO) OR AGS TAKEOVER FOR ANY OF THE FOLLOWING:
A. CSM OR STAGED LM

1, ATTITUDE EXCURSION > 10 DEGREES

2. ATTITUDE RATES > 109/SEC

3. ATTITUDE ERRORS > 10 DEGREES
B. UNSTAGED LM

1. ATTITUDE EXCURSIONS > 5 DEGREES

2. ATTITUDE RATES > 5°/SEC

3. ATTITUDE ERRORS > 5 DEGREES

5-43 NON-CRITICAL MANEUVERS WILL BE TERMINATED AFTER MANUAL TAKEOVER FOR:
A. ATTITUDE EXCURSIONS > 10 DEG.
B, ATTITUDE RATES > 10 DEG/SEC.

C. ATTITUDE ERRORS > 10 DEG.

A 1 5-50 GENERALLY, THE FOLLOWING MANEUVER RESIDUAL TRIMMING CRITERIA WILL APPLY:
A. DOCKED SPS - TRIMMED TO 1 FPS IN X-AXIS ONLY (MCCI, MCCz, AND LOI, ARE NOT TRIMMED).
B. DOCKED DPS WILL NOT BE TRIMMED.

C. ALL UNDOCKED MANEUVERS (BY EITHER VEHICLED WILL BE TRIMMED TO WITHIN 0.2 FPS IN X-AXIS.
Y AND Z-AXIS RESIDUALS WILL NOT BE TRIMMED.

MISSION REYV | DATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE ~ CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

revl 1TEM
A 5-51 ) THE FOLLOWING MANEUVERS WILL BE MANUALLY TERMINATED AFTER VIOLATION OF THESE OVERBURN CRITERIA:
A, TLI - 6 SEC
8.1. LO1, - 10 SEC (SPS)
2. 101, - 18D SEC (DPS)
C. oI, - 1 SEC
D. DOI - 2 SEC AND AV, . = 2 FPS
E.1. TEI - 2 SEC AND AV, > 40 FPS OVERBURN (SPS)
2. TEI - 10 SEC AND Wpee > 10 FPS OVERBURN (DPS)
MISSION REV DATE SECTION GROUP PAGE
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SECTION 5 ~ TRAJECTORY AND GUIDANCE - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| 1TEM
5-56 |MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING:
Ao TLL C/0 49 HRS (EARLIEST PLANNED MCC AT TLI C/0 +4 HRS).
B, TLI C/0 +25 HRS.
C. LOI -22 HRS,
D. 011 -5 HRS.
5-57 ITRANSLUNAR MCC EXECUTION CRITERIA
A. MCCl AND MCC2 WILL NOT BE EXECUTED AS LONG AS MCC3 REMAINS LESS THAN 25 EPS.
NOTE : MCC3 AV >3 EPS ENABLES UTILIZATION OF SPS.
B, MCCy WILL BE EXECUTED ONLY IF LOI, CANNOT BE TARGETED (WITHIN ALTITUDE AND APSIDAL SHIFT
CONSTRAINTS) TO CORRECT THE TLC -DISPERSIONS.
C. MCCy wILL BE EXECUTED ONLY IF LOT3; CANNOT BE TARGETED (WITHIN ALTITUDE
CONSTRAINTS) TO CORRECT TLI DISPERSIONS.
5-58 {THE G&N WILL BE THE PRIMARY MODE OF EXECUTING TRANSLUNAR MCC.
5-59 |THE RESIDUALS OF MCC, WILL BE TRIMMED TO 0.5 FPS IN ALL AXES., IF MCCy IS EXECUTED, THE X-AXIS
RESIDUAL WILL BE TRI;NED TO WITHIN 1.0 FPS.
A 5-60 [LOI SHALL BE TARGETED WITHIN THESE CONSTRAINTS:
‘ A, 60 > by >50 (LUNAR PARKING CRBIT).
B. THE PERICYNTHION OF THE APPROACH HYPERBOLA WILL BE MATNTAINED WITHIN 50 AND 70 NM.
C. THE ALTITUDE OF THE NODE (BETWEEN THE APPROACH HYPERBOLA AND THE DESIRED LPO) WILL BE MAINTAINED
BETWEEN 5¢ AND 75 NM.
A 5-61 |A "GO' FOR LOI REQUIRES THE FOLLOWING:
‘ A. COMMITMENT TO AT LEAST 4 HRS IN LPQ - (PROVIDES ONE REV OF TRACK AFTER LDI1 FOR CALCULATION OF
TEID.
B. ADEQUATE FUEL REMAINING FOR SUBSEQUENT LUNAR ORBIT OPERATIONS (MINIMWM WOULD BE LOI2 AND TEID.
C. hp >50 NM,
A 5-62 [PREMATURE LOT SHUTDOWN
| A. AV <735 FPS (100 SEC) ~ EXECUTE AN SPS 15 MIN DIRECT ABORT OR A DPS 2 HR DIRECT ABORT.
* B. 735 <aVy <1280 (100 TO 170 SEC) - EXECUTE AN SPS 15 MIN DIRECT ABORT OR A DPS fh’O—IMPULSE CIRCUM~
LUNAR ABORT,
C. >1280 FPS (>170 SEC TO END OF BURN) - EXECUTE TEI" (SPS OR DPS)'AT MEXT PERTICYNTHION OR
I.l\r‘TIATE AN ALTERNATE MISSION.
MISSTON REV ] DATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
A
I [ 5-63 THE MAX ALLOWABLE MISS DISTANCE OVER THE LIS IS .5 OUT-OF-PLANE AND .5 DEG IN AZIMUTH.
(NOTE: THE ALLOWABLE MISS DISTANCE IS AZIMUTH IS A FUNCTION OF THE LLS AND LAUNCH DAY.)
5-64 IF THE SPS FAILS AT IGNITION:
A. MCC - RESCHEDULE MCC FOR FLYBY TRAJECTORY WITH DPS/SM-RCS EXECUTION.
B. L0Ij - EXECUTE MCCs ABORT MANEUVER WITH DPS/SM-RCS.
C. LOJg ~ EXECUTE GROUND COMPUTED TEI WITH DPS AS SOON AS PRACTICAL,
RULES 5-65 THROUGH
5-75 ARE RESERVED.
MISSTON REYV | DATE SECTIO0N GROUP PAGE
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SECTION 5 — TRAJECTORY AND GUIDANCE - CONTINUED

NASA -— Manned Spacecraft Center
MISSION RULES

REV{ I1TEM
5-76 THE LOIo MANEUVER WILL BE TARGETED TO MINIMIZE THE (LS MISS DISTANCE.
5-77 A '"GO" FOR LOI2 REQUIRES COMMITMENT TO AT LEAST & HRS IN LUNAR ORBIT,
(NOTE: THIS PROVIDES ONE FULL REV OF TRACK AFTER LOI2 FOR CALCULATION OF TEI.)
A .
| 15-78 ALL LUMAR ORBIT OPERATIONS WILL PRESERVE hy NO LESS THAN 8 NM. VIOLATIONS WILL BE CORRECTED ASAP.
RULES 5-79 THROUGH
5-85 ARE RESERVED.
MISSTON REV | DATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
A | 5-86 | THE PGNCS IS PRIME FOR CSI, CDH, AND TPI MANEUVER COMPUTATION/EXECUTION WITH THE AGS AS BACKUP
UTILIZING THE ACCEPTED SOLUTION (EXCEPTION: CDH IS AGS CONTROLLED):
A. THE AVAILABLE SOLUTIONS FOR CSI ARE: PGNCS, CHARTS, AND GROUND. THE ORDER OF PRIORITY WILL BE:
1. USE LARGEST SOLUTION (4V) IF NO GREATER THAN 2 FPS DIFFERENT FROM MIDDLE SOLUTION,
2. IF "1" ABOVE IS VIOLATED, USE MIDDLE SOLUTION +2 FPS.
B. THE AVAILABLE SOLUTIONS FOR CDH ARE: PGNCS, CHARTS, CMC. THE ORDER OF PRICRITY WILL BE:
1. COMPARE PGNCS AND CMC. IF NO DIFFERENT THAN 2 FPS IN X AND 6 FRS IN Z, USE PGNCS SOLUTION.
2. IF "1" ABOVE IS VIOLATED, COMPARE PGNCS AND CHARTS WITH SAME CRITERIA. IF COMPARISON PASSES,
USE PGNCS SOLUTION, :
3. IF "1" AND "2" ABOVE ARE VIOLATED, COMPARE CHARTS AND CMC USING THE SAME CRITERIA. IF
COMPARTSON PASSES, USE CHART SOLUTION.
bo IF M, MM, AND "3 ABOVE ARE VIOLATED, USE THE CMC SOLUTION.
C. THE AVAILABLE SOLUTIONS FOR TPI ARE: PGNCS, CHARTS, AND CMC, THE ORDER OF PRICRITY WILL BE:
1. COMPARE PGNCS AND CMC. IF NO DIFFERENT THAN 2 FPS IN X, 5 FPS IN ¥, OR 6 FPS IN Z, USE THE
PGNCS SOLUTICN.
2. IF "1" FAILS, COMPARE THE PGNCS AND CHARTS, WITH SAME CRITERIA. 1F COMPARISON PASSES, USE THE
PGNCS SOLUTION. :
3. IF "I' AND "2" FAIL, COMPARE THE CHARTS AND THE CMC SOLUTIONS, USING THE SAME CRITERIA. IF
COMPARISON PASSES, USE THE CHART SOLUTION.
4, IF 1M, 2", AND "3 FAIL, USE THE CMC SOLUTION,
5-87 | THE ORDER OF PRIORITY FOR THE TPI SOLUTION IS PGNCS, LM ONBOARD CHARTS, CSM, AND GROUND. THE
ONBOARD SOLUTION WILL NOT BE USED IF DIFFERENT FROM THE CSM BY:
A, BV > 2 FPS C. &V, > 6 FPS
B. 8Vgy > 5 FPS D. ATIG TPI > 2 MIN
5-88 | RENDEZVOUS PLANS SHALL, WHERE POSSIBLE, SATISFY THE FOLLOWING CONSTRAINTS:
A. RENDEZVOUS MANEUVERS MUST BE AT LEAST 25 MIN APART.
B, THE ALLOWABLE SLIP TIME FOR TPI IS *15 MIN FROM MPD.
€. THE &4H FOR TPI WILL BE 15 %5 NM.
5-89 | THE GROUND WILL BE RESPONSIBLE FOR ALL MANEUVERS PRIOR TO CSI.
(NOTE: GROUND WILL COMPUTE CSI, CDH, AND TPI BUT WILL NOT PASS THESE MAMEUVERS UNLESS REQUESTED.)
5-90 | PHASING AND INSERTION WILL BE TARGETED TO PRESERVE THE NOMINAL RENDEZVOUS.
5-91 | ALL MANEWVERS WILL BE TRIMMED TO 0.2 FPS IN THE X-AXIS. Y AND Z-AXIS RESIDUALS WILL NOT BE TRIMMED.
(NOTE: THIS INCLUDES NOMINAL AND/OR RESCUE MANEUVERS.)
MisstoN | Rev {paTE SECTION GROUP PAGE
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SECTION § - TRAJECTORY AND GUIDANCE ~ CONTINUED

NASA -— Manned Spacecraft Center
MISSION RULES

REV| 1TEM

A,

ARE

A | 5-92 THE FOLLOWING RENDEZVOUS OPTIONS AND RESCUE MODES WILL BE UTILIZED AS NECESSARY FOR FAILURES REQUIRING
TERMINATION OF THE NOMINAL RENDEZVOUS:

DOI FATLURES
1. UNDERBURN

(A) ATTEMPT TO COMPLETE
(B) DPS FAILURE - PDI ABORT AT PC (APS ONLY PROFILE)
(CY PGNCS FAILURE - DIRECT RETURN

2, OVERBURN

(A) OVERBURN < 12 FPS, NULL RESIDUALS
(B) OVERBURN > 12 FPS, DIRECT RETURN
(€D PGNCS FAILURE - DIRECT RETURN

NOTE

THE PGNCS, AGS, OR RR 1S ''GQ" 1F
AGREEMENT WITH EITHER OF THE OTHER
SOURCES IS WITHIN 2 FPS.

PGNCS FAIL - DIRECT RETURN
AGS FAIL - CONTINUE MISSION
RR FAIL - CONTINUE MISSION

FOR FAILURES FROM DOI + 10 MIN TO PERICYNTHION THAT REQUIRE DEVIATION FROM THE NOMINAL, THE FIVE-
IMPULSE PDI ABORT SEQUENCE WILL BE INITIATED. DOCKING WILL OCCUR 2 HOURS EARLIER THAN NOMINAL.

FOR DPS FAILURES FROM DOI C/0 UNTIL THE Vgo OF THE PHASING MANEWER IS 25 FPS, THE LM WILL STAGE

_AND COMPLETE THE BURN WITH THE APS. IF Vgo 1S LESS THAN 25 FPS, THE M WiLL STAGE AMD COMPLETE

THE BURN WITH THE RCS. (NOTE: IF Vgo <5 FPS, LM WILL COMPLETE BURN VIA RCS - NO STAGING.)

FOR DPS FAILURES FOLLOWED BY APS FAILURES DURING PHASING, THE LM WILL TAKE NO FURTHER ACTION UNLESS
VM OF PHASING <40 FPS. IF VM IS LESS THAN 40, THE LM WILL UTILIZE RCS TO ACHIEVE 40 FPS., THE
CSM WILL INITIATE A FIVE-IMPULSE RESCUE WITH DOCKING OCCURRING AT THE NOMINAL TIME.

FOR COMPLETE LM FAILURES FOLLOWING DOI BUT PRIOR TQO PHASING IGNITION, THE CSM WILL INITIATE THE
FIVE-IMPULSE (R2) RESCUE SEQUENCE WITH DOCKING OCCURRING 2 HOURS LATE.

FOR CASES WHICH MAKE THE LM NO-GO FOR INSERTION, FOR NO APS IGNITION AT INSERTICN, OR FOR Vy < 45
AND APS FAILURE, THE CSM WILL EXECUTE THE "ZEROQ INSERTION" BACKUP MANEUVER. THE CSM WILL ALSO
EXECUTE CSI AND CDH WHILE EITHER VEMICLE MAY EXECUTE TERMINAL PHASE, (IF THE APS FAILS WITH VM

< 45 FPS, THE LM WILL UTILIZE THE RCS TO TRIM THE MANEUVER BACK TQ ZERO.) DOCKING OCCURS AT THE
NOMINAL TIME.

FOR APS FAILURES DURING INSERTION WHERE VM > 45 AND Vgo > 80, THE CSM WILL INITIATE A FIVE-IMPULSE
RESCUE. DOCKING WILL OCCUR 2 HOURS LATE WITH EITHER VEHICLE EXECUTING TERMINAL PHASE. (IF Vg
< 80 FPS, THE WM WILL UTILIZE THE RCS TO COMPLETE THE MANEUVER.)

FOR M FATLURES FOLLOWING INSERTION, THE CSM WILL EXECUTE ANY OR ALL OF THE CFP SEQUENCE UTILIZING
THE MIRROR IMAGE TARGETING.

RULES 5-93 THROUGH 5-99

RESERVED.
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REY] ITEM
5.100 | TRANSEARTH MCC WILL BE TARGETED TO ACHIEVE ENTRY CONDITIONS AS FOLLOWS:
A. IF Vg, >30000 FPS USE STEEP TARGET LINE,
B. IF V&1 30000 FPS AND GEN GO, USE SHALLOW TARGET LINE,
5-101 | TRANSEARTH MCC PHILOSOPHY.
A. TEC MCC WILL NOT USE LANDING POINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTABLE,
B. IF yg, IS OUTSIDE THE ENTRY CORRIDOR, EXECUTE MCC ASAP (EXCEPTION: MCC ONLYD .
C. THE LAST MCC WILL BE SCHEDULED NO LATER THAN EI-3 HOURS.
D. THE GEN WILL BE THE PRIMARY MODE OF EXECUTION FOR ALL TEC MCC.
E. MCC>10 FPS WILL USE THE SPS IF PRACTICAL.
F. THE RESIDUALS FOR MCC'S WILL BE TRIMMED TO WITHIN 0.2 FPS IN EACH AXIS.
5-102 | TEC MCC FOR LANDING AREA CONTROL.:
A, PRIOR TO EI-24 HRS: WILL BE EXECUTED FOR RECOVERY ACCESS VIOLATIONS, UNACCEPTABLE WEATHER
AT 1P, OR IF ANY PART OF THE OPERATIONAL FOOTPRINT 1S ON LAND,
B. ATER EI-24% HRS: WILL NOT BE EXECUTED
5-103 | EMTRY COMDITIOMS WILL BE CONTROLLED TO AVOID HEAT SHIELD LIMITATIONS.
5-104 | BACKUP ENTRY IS CONSTRAINED AS FOLLOWS:
A, THE CONSTANT G ENTRY MUST FALL BETWEEN 3 AND 5 6'S,
B, EMS RANGING WILL NOT BE ATTEMPTED UNTIL V 25500 FPS
5-105 | WEATHER AVOIDANCE WITH AERODYMAMIC LIFT WILL NOT BE ATTEMPTED UNLESS THE GEN IS OPERATIONAL, OR
EMS~INDICATED VELOCITY <25500 ‘FPS.
5-106 | PREDICTED ENTRY CORRIDOR VIOLATION AFTER THE LAST MCC OPPORTUNITY:
A. UNDERSHOOT LINE EXCEEDED: GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK G IS PASSED, THEN
FLY GEN, ‘
B. OVERSHOOT LINE EXCEEDED: GROUND ADVISE CREW TO FLY NEGATIVE LIFT TO 2 G'S FOLLOWED BY % G
CONSTANT ENTRY,
MISSTON Rev | pate SECTION GROUP PAGE
FINAL] 4/15/69 |.TRAJECTORY AND GUIDANC
APOLLO 10 E TRANSEARTH_& ENTRY 5-13
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SECTION 5 ~ TRAJECTORY AND GUIDANCE - CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REV| 1TEM
5-107 IF THE EMS INDICATES A SKIP CONDITION, NEGATIVE LIFT SHOULD BE ACHIEVED PRIOR TO VERIFYING THE EMS
WITH CROSS CHECKS.
5-108 IF THE EMS INDICATES AN UNDERSHOOT CONDITION EXISTS, FULL LIFT SHOULD BE ACHIEVED PRIOR TO VERIFYING
THE EMS WITH CROSS CHECKS.
A | 5-109 THE GEN IS NO-GO DURING ENTRY IF:
A. PB5 VALUE OF VL AND DL ARE OUTSIDE THE TOLERANCE SPECIFIED BY GROUND DERIVED VALUES.
B. CAUSES TRAJECTCRY TO VIOLATE THE OFFSET LIMITS (SKIP) ON EMS SCROLL.
C. CAUSES TRAJECTORY TO VIOLATE THE ONSET LIMITS (G) ON EMS SCROLL.
D. IF THE GEN TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THE HORIZON MONITOR ATTITUDE BY >5 DEG.
E. IF THE G&N TRIM ATTITUDES AT .05 G DIFFERS FROM THE GROUND VALUES BY >5 DEG.
F, IF THE CMC FAILS TO SEQUENCE FROM P63 TO P6L AT RET .05 6 *5 SEC.
RULE NUMBERS 5-110 THROUGH
5-120 ARE RESERVED.
MISST0N REV | DATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED
NASA — Manned Spacecraft Center

REV I [TEM

5-121

5-122

5-123

5-124

5-125

 5-126

5-127

5-128

5-129

MISSION RULES

GENERAL:

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

THE RSO WILL ACCOMPLISH THE PAD EMERGENCY RANGE CUTOFF PROCEDURE IF THE SPACE VEHICLE WILL NOT LIFT
OFF AFTER IGNITION AND NASA IS UNABLE TO ACCOMPLISH CUTOFF. THE RSO WILL SEND “ARM/MFCO"™ ONLY IN
RESPONSE TO A CODED VERBAL REQUEST FROM THE NASA LAUNCH VEHICLE TEST CONDUCTOR (CLTC). THE CLTC
WILL CALL THE RSO ON THE CLTC-RSO DIRECT LINE TQ TRANSMIT THIS REQUEST. THE RSO WILL NOT EXECUTE
THIS PROCEDURE TF HE HAS A LIFTOFF INDICATION.

THE FLIGHT DIRECTOR (FD) WILL INITIATE ABORT IN RESPONSE TO A CODED VERBAL REQUEST FROM THE RSO.

THIS PROCEDURE WILL BE EXECUTED IF RANGE SAFETY FLIGHT TERMINATION CRITERIA HAVE BEEN VIOLATED AND RSO
EFFORTS TQ TERMINATE .THRUST HAVE FAILED. THE REQUEST FROM RSO TO FD WILL BE TRANSMITTED ON THE.F1DO-
RSO PRIVATE LINE WITH THE FLIGHT DIRECTOR LOOP AS BACKUP.

THE RSO WILL SEND "ARM/MFCO'" IN RESPONSE TO A CODED VERBAL REQUEST FROM THE FLIGHT DIRECTOR (FD)
OR THE FLIGHT DYNAMICS OFFICER (FIDO}. THIS PROCEDURE WILL BE EXECUTED IF ABORT LIMITS HAVE BEEN
EXCEEDED AND ABORT ACTION HAS BEEN UNSUCCESSFUL, THE REQUEST FROM FD/FIDO TO THE RSO WILL BE
TRANSMITTED ON THE APQLLO-RSO LOOP, WITH THE FIDO-RSO PRIVATE LINE AS BACKUP.

THE FD WILL INFORM THE RSO WHEN THE NO. 3 OR NO. 4 ENGINE HAS SHUT DOWN BY STATING "RSO, NO. 3 OUT
(NO. 4 OUTD™ AND/OR ACTIVATE THE ENGINE OUT LIGHT ON THE RSO CONSOLE.

IF RANGE SAFETY DESTRUCT LINES ARE VIOLATED, THE RSO WILL SEND ''ARM/MFCO'™ AND NOTIFY THE FD/FIDO.
NO SPS THRUSTING WILL BE INITIATED FOLLOWING SUCH RANGE SAFETY ACTION.

IF AM ESTABLISHED IMPACT PREDICTION (IP) POINT 1S ON THE CAPE KENNEDY LAND AREA, “DESTRUCT/PDM
WILL BE TRANSMITTED.

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

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

MISSION

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

NASA — Manned Spacecraft Center
MISSION RULES

REV{ ITEM

5-130 IF AN IP POINT IS ESTABLISHED AND '"DESTRUCT/PD' IS DEEMED UQNECESSARY; THE RSO WILL NOTIFY FD/FEIDO
AND SEND '!'SAFE' UPON FD/FIDO'S REQUEST.

5-131 | FD/FIDQ WILL DECLARE TO THE RSO WHEN THERE IS NO POSSIBILITY OF INSERTING THE SPACECRAFT INTO AN
ORBIT, AND THE RSO WILL NOT ALLOW THE AFRICAN GATE TQ BE OVERFLOWN.

5-132 | AN-ETR RANGE SAFETY OFFICER (BRSO) IS REQUIRED AT BERMUDA TO MONITOR PRESENT POSITION AND IMPACT
PREDICTION CHARTS, TO OBSERVE TELEMETRY DISPLAYS, AND TO TRANSMIT THE RANGE SAFETY FUNCTIONS WHEN
COMMANDED TO DO SO 8Y THE RSO. FOR FLIGHT AZIMUTHS LESS THAN 90 DEGREES, THE BRSO WILL ASSUME
RANGE SAFETY RESPONSIBILITY IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE BRSO AND THE RSO.

5-133 | SAFING BY THE RSO WILL BE TRANSMITTED AFTER GATE PENETRATION IF THE RSO HAS VERIFICATION OF S-IVB
C/0 OR THE FD/FIDO REQUESTS "SAFE.'" WHEN SAFING IS COMFIRMED, THE RSO WILL STATE TO THE FD/FIDO
""SAFING CONFIRMED,'

5-134 | IF SAFING CANNOT BE CONFIRMED BY THE RSO, ANOTHER SAFING ATTEMPT WILL BE MADE BY THE RSC ON THE FIRST
ORBITAL PASS OVER THE CAPE. COORDINATION WILL BE EFFECTED WITH THE SUPERINTENDENT OF RANGE OPERATIONS
(SRO) AND FIDO TO ENSURE COMMAND COVERAGE, NON-INTERFERENCE WITH OTHER COMMAND FUNCTIONS, AND TELEMETRY
DISPLAY AVAILABILITY. AT THE AGREED TIME, FIDO WILL STATE, "COMMAND CLEAR, RSO SEND SAFE." UPON
CONFIRMATION, THE RSO WILL STATE, ''SAFING CONFIRMED,'
TRACKING SQURCES:

5-135 | 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,

5-136 | DATA FROM TWO OF THE FOLLOWING THREE RADARS ARE MANDATORY BEFORE LAUNCH (QTHER HIGHLY DESIRABLED:
BERMUDA FPS-16, BERMUDA FPQ-6, AND GRAND TURK TPQ-18.

5-137 | XY, XZ, AND IP PLOTS AT BERMUDA (BDA) USING INPUTS FROM EITHER THE BDA FPS$-16 OR BDA FPQ-6 RADAR ARE
HIGHLY DESIRABLE FOR LAUNCH.

5-138  ,DOP DATA TQ THE CAPE KENNEDY REAL-TIME COMPUTER SYSTEM (RTCS) FOR IP COMPUTATION AND RSC DISPLAY DURING

i FIRST STAGE BURN ARE HIGHLY DESIRABLE.
. MISSION REV | DATE SECT 10N GROUP PAGE
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SECTION 5 — TRAJECTORY AND GUIDANCE - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REVI ITEM
AIRBORNE SYSTEMS :

5-13¢ TWO OPERATIONAL RANGE SAFETY COMMAND RECEIVERS OM EACH LAUNCH VEHICLE STAGE CS—IC, S-11, AND S-1VvB)
ARE MANDATORY FOR LAUNCH. THE RANGE SAFETY SUPERVISOR (CRSS) AT THE LAUNCH CONTROL CENTER WILL
DETERMINE IF THE RECEIVERS ARE OPERATING PROPERLY FOR LAUNCH.

S5=140 ONE OF TWO IU C-BAND BEACONS 1S MANDATORY FOR LAUNCH FOR FLIGHT AZIMUTHS 72 TO 90 DEGREES (OTHER
HIGHLY DESIRABLE), BEACON NO. 1 IS MANDATORY FOR LAUNCH FOR FLIGHT AZIMUTHS GREATER THAN 90 DEGREES.
COMMAND / CONTROL &

5-141 WHEN BERMUDA COMMAND COVERAGE IS REQUIRED, THE NASA BERMUDA DRS COMMAND/CONTROL SYSTEM 1S MANDATORY
FOR LAUNCH,

5-142 RANGE SAFETY COMMANDS (MARM/MFCO'™ AND ''DESTRUCT/PD') WILL HAVE MANDATORY PRECEDENCE OVER ALL OTHER
COMMANDS. TIMERS IN THE RCC WILL PROVIDE A 4-SECOND TIME DELAY BETWEEN MARM/MFCO" AND "DESTRUCT/PD."
COMMUNICATIONS :

5-143 TWO PRIVATE, INDEPENDENT, GEOGRAPHICALLY DIVERSIFIED COMMUNICATIONS LINKS BETWEEN THE RSO AND BRSO ARE
REQUIRED, ONE OF TWO COMM LINKS IS MANDATORY.

5-144 TWO OF THE FOLLOWING THREE COMMUNICATIONS LINKS ARE MANDATORY BETWEEN THE R50 AND FD/FIDO:

A. RSO LOOP (CAPE 111)
B. RSO PRIVATE LINE
C, FLIGHT DIRECTOR LOOP

5-145 A COMMUNICATIONS LINK BETWEEN THE RSO AND THE RANGE SAFETY SUPERVISOR (CRSS) AT THE LAUNCH CONTROL
CENTER IS MANDATORY.

5-146 A DIRECT LINE COMMUNICATIONS LINK BETWEEN THE RSO AND THE LAUNCH VEHICLE TEST CONDUCTOR (CLTC) IS
HIGHLY DESIRABLE.

TELEMETRY :

5-147 1U TELEMETRY DATA (ONBOARD GUIDANCE PARAMETERS) TO THE RTCS ARE HIGHLY DESIRABLED FROM T+0 UNTIL S-IVB
CUTOFF FOR IP COMPUTATION AND RSO DISPLAY.

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

NASA — Manned Spacecraft Center
MISSION RULES

REV! ITEM
TELEMETRY:! -
5-148 | TELEMETRY REQUIREMENTS TO BE DISPLAYED FOR THE RSO AND THE BRSO ARE HIGHLY DESIRABLE.
A. FOR RSO DISPLAY: SEE ATCH NO. 1
B. FOR BRSO DISPLAY: SEE ATCH NO. 2
RANGE SAFETY WEATHER RESTRICTIONS:
5-1h49 | WIND RESTRICTIONS:
AN ANNUAL PROFILE WIND RESTRICTION OF 1,25 'SIGMA (11%) WILL BE IN EFFECT FOR THE LAUNCH AREA,
5-150 | CEILING AND VISIBILITY RESTRICTIONS:
PAD 39A: 2000 FEET/11.5 MILES FROM RADAR 19.18
PAD 39B: 2000 FEET/12.5 MILES FROM RADAR 19.18
MISSION REV | DATE SECTION GROUP PAGE
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SECTION 6 - SLV - TB1 THROUGH TB4/TB4A

NASA — Manned Spacecraft Center
MISSION RULES

REV] TTEM

BSE GENERAL RULES - (THESE RULES SUPPLEMENT ALL BSE 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 MIN.

B. BSE MANEUVER UPDATE AND INHIBIT CAPABILITY FOR TB7 MANEUVERS ONLY.

C. BSE HAS NAVIGATION UPDATE CAPABILITY.

D. BSE HAS NO COMMAND CAPABILITY DURING POWERED BURN PHASES,

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

F. BSE WILL RECOMMEND NO S-1VB RESTART FOR ANY CONFIRMED MALFUNCTION IN THE LAUNCH VEHICLE
WHICH RESULTS IN:

1. A CATASTROPHIC HAZARD

2. INSUFFICIENT CONSUMABLES TO ASSURE A 1 SIGMA PROBABILITY OF GUIDANCE CUTOFF, OR

3. ANY CONDITION/MALFUNCTION(S) FOR WHICH A GUIDANCE CUTOFF WILL DEFINITELY NOT BE ACHIEVED.
CONDITIONS LEADING OMLY TO A FAILURE TO RESTART WILL NOT BE CONSIDERED.

G. IN THE EVENT OF NO 5-1VB IGNITION AT RESTART OR AN EARLY S-IVB SECOND BURN CUTOFF, THE SPACECRAFT
SHOULD REMAIN ATTACHED TO THE S-IVB/IU AND MONITOR LHp AND LOX ULLAGE PRESSURES UNTIL THE STAGE
STATUS CAN BE ASSESSED BY GROUND. IF EMERGENCY SEPARATION IS REQUIRED IMMEDIATELY AFTER S-Iva
CUTOFF, THE SPACECRAFT SHOULD IMMEDIATELY GO TO A SAFE DISTANCE' (7000 FT) FROM THE S-1VB/IU.

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

6-1 S-IC LOSS OF THRUST

6~7 S5-I LOSS OF THRUST . i _

6-8  S-II1 GIMBAL SYSTEM FAILURE - ACTUATOR HARDOVER INBOARD"

6-9  S~IT1 SECOND PLANE SEPARATION FAILS TO OCCUR AT TB3 + 31 SEC
6-10 S-IVB LOSS OF HYDRAULIC FLUID

6-11 S-IVB LOSS OF THRUST

I. SPACECRAFT GUIDANCE TAKEOVER WILL BE RECOMMENDED FOR THE FOLLOWING:
6-4  LAUNCH VEHICLE INERTIAL PLATFORM FAILURE-ATTITUDE REFERENCE
7-8  LOSS OF ATTITUDE CONTROL

J. S-I1/S-1VB EARLY STAGING WILL BE RECOMMENDED FOR THE FOLLOWING:
6-7 S-II LOSS OF THRUST CAFTER S-IVB TO ORBIT CAPABILITY)

K. SPACECRAFT SEPARATION OR TLI INHIBIT PRIOR TO RESTART WILL BE RECOMMENDED FOR THE FOLLOWING:
7-1  INSUFFICIENT PROPELLANTS REMAIN FOR TLI GUIDANGE CUTOFF

®7-11 TIME BASE S OR TIME BASE 7 FAILS 1O INITIATE AT 5-1VB CUTOFF
7-8  LOSS OF ATTITUDE CONTROL
7-16 J-2 ENGINE CONTROL BOTTLE PRESSURE LESS THAN 400 PSIA
8-1 INERTIAL PLATFORM FAILURE - ACCELEROMETER
8-6  S-I1VB ACTUATOR CONFIRMED MARDOVER PRIOR TO RESTART
7-22 S~1VB LOSS OF ENGINE HYDRAULIC FLUID -
8-8 LOSS OF ATTITUDE CONTROL DURING SECOND BURN
8-5 S-IVB LHzy TANK ULLAGE PRESSURE LESS THAN 25 PSIA PRIOR TO SECOND BURN
MISSION REV | DATE SECTION GROUP PAGE
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SECTION 6 - SLV - TB1 THROUGH TB4/TB4A — CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM

L. SPACECRAFT SEPARATION OR TLI INHIBIT PRIOR TO RESTART WILL BE RECOMMENDED UNLESS COMMAND ACTION

IS SUCCESSFUL FOR THE FOLLOWING:

-3\!\':\1\1

\aoln\l\l

M. FOR EARLY SPACECRAFT SEPARATION THE CREW SHOULD ENABLE THE TU COMMAND SYSTEM AND THE BSE SHOULD

J-2 ENGINE MAIN OXIDIZER YALVE FAILS TO CLOSE AT S-IVB CUTOFF

FAILURE OF THE RANGE SAFETY SYSTEM AFTER INSERTION

S-IVB COLD HELIUM SHUTOFF VALVES FAIL TO CLOSE

S-IVB CONTINUQUS VENT SYSTEM'(CVS) REGULATOR FAILS TO OPEN IN TBS
% S-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS +36 OR -26 RSID
8 S-IVB COLD HELIUM SPHERE PRESSURE LOW
0 J-2 ENGINE START BOTTLE PRESSURE QWTSIDE RESTART LIMITS

S-IVB CONTINUOUS VENT SYSTEM (CVS) REGULATOR FAILS TO CLOSE DURING RESTART SEQUENCE
9 LOW LOX TANK ULLAGE PRESSURE

GROUND COMMAND TO LOCK OPEN THE IU COMMAND SYSTEM, PRIOR TO SPACECRAFT SEPARATION IF AT ALL
POSSIBLE.

#EMERGENCY SEPARATION REQUIRED,

MISSTON
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SECTION 6 ~ SLV - TB1 THROUGH TB4/TBUA — CONTINUED

NASA — Manned‘Spucecraff Center
MISSION RULES

REV{ ITEM
SUMMARY OF LAUNCH PHASE RULES
6-1 S-IC LOSS OF THRUST
6-2 L0SS OF ATTITUDE CONTROL
6-3 INERTIAL PLATFORM FAILURE - ACCELEROMETER
6-4 SLV INERTIAL PLATFORM FAILURE
6-7 S-11 LOSS OF THRUST
6-8 S-11 GIMBAL SYSTEM FAILURE - ACTUATOR INBOARD
6-9 S-11 SECOND PLANE SEPARATION FAILS
6-10 S-IvB LOSS OF HYDRAULIC FLUID
6-11 S-IVB LOSS OF THRUST
THE FOLLOWING MISSION RULES ALSO APPLY TO THIS SECTION:
NONE
MISSTON REV | DATE SECTION GROUP PAGE
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SECTION & - SLV - TBl THROUGH TBA4/TB4A - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITION/MALFUNCTTON PHASE RULING CUES/NOTES/COMMENTS
6-1 S~IC STAGE LOSS OF THRUST AEB, CUES:
A.  ANY SINGLE ENGINE LAUNCH A, CONTINUE MISSION 1. THRUST OK SWITCHES O
PRIOR TO TB3 (K33-115, K34-115,
BSE INFORM FLIGHT AND FIDO. K35-115, K36-115,
K37-115, K38-115,
B. ANY TWO OR MORE LAUNCH B, CONTINUE MISSION K39-115, K40-115,
ENGINES Ki41-115, Kh2-115,
BSE INFORM FLIGHT. K43-115, Kb4b-115,
K45-115, K46-115,
1. PRICR TO DEACTI- 1. ABORT K47-115).
VATIC4 OF TWO BSE INFORM FLIGHT AND
ERC. o5 AUTO ABORT TRANSMIT ABORT REQUEST.
2. AFTER DEACTIVATION 2. CONTINJE MISSION 2. THRUST CHAMBER
OF TWO ENGINES AUTO BSE INFORM FLIGHT AND PRESSURE <500 PSIA
ABORT FIDO. CAPCOM ADVISE CREW (D8-101 THROUGH
OF POTENTIAL OVERRATE D8-105).
CONDITION.
3. LONGITUDINAL ACCELE-
RATION - ZERO
(A2-603).
4, FINAL THRUST OK
CUTOFF - ON
(K52-115 THROUGH
K56-115).
AEB. NOTE:
CREW MAY DEACTIVATE
AUTOMATIC ABORT AFTER
TB1 + 120 SEC.
C. LOSS OF THRUST — LAUNCH C. CONTINUE MISSION C. CUES:
ENGINE 3 OR 4 (THIS
RULE APPLIES ONLY FOR BSE INFORM FLIGHT AND FIDO. 1.  THRUST CHAMBER PRES-
THE UNIQUE CASE OF FLIGHT INFORM RSO. SURE LESS THAN 500
ENGINE 3 OR & THRUST PSIA (D8-103, D8-104).
LOSS BETWEEN 0 TO
45 SECY 2. ENGINE 3 THRUST OK
. SWITCHES OFF (K39-115,
1. VOICE COMM WITH 1.(A) FLIGHT CONFIRM ENGINE K40-115, Khl-115,
RSO 3 OR & QUT VIA RSO K42-115, Kh3-115,
PRIVATE LINE. Khi-1153,
(B) FLIGHT CONFIRM NO OTHER 3. ENGINE 3 OR 4 FINAL
KNOWN ANOMALIES 'BY LITE THRUST OK CUTOFF
ACTIVATION AND VOICE (K54-115, K55-115).
REPORT, .
. C. NOTES:
2. NO VOICE COMM WITH 2, FLIGHT CONFIRM ENGINE 3
RSO COR 4 QUT AND NO OTHER 1, RSO LOOP 111 OR FD
KNOWN ANOMALIES BY LITE LOOP BACKUP TO PL.
ACTIVATION.
2.  CONFIRMATION OF NO
OTHER KNOWN ANOMALIES
WILL BE BASED ON:
(A) ENGINE CHAMBER
PRESSURE ABOVE
500 PSIA AND
HOLDING
(B) THRUST OK SWITCHE}
ON.
MISSION | REV DATE SECTION GROUP PAGE
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SECTION 6 - SLV — TBLl THROUGH TB&4/TBYA - CONTINUED

NASA —— Manned Spacecraft Center
MISSION RULES

REV] RULE

CONDITION/MALFUNCTION

PHASE

RULTING

CUES/NQTES/COMMENTS

A, S5~IC BURN

62 LOSS OF ATTITUDE CONTROL

LAUNCH

A,

LAUNCH VEHICLE ABORT

BSE INFORM FLIGHT AND FIDO.
CAPCOM INFORM CREW OF LOSS
OF ATTITUDE CONTROL.

CREW WILL ABORT ON LIMITS
(NOTE A.1.D.,

A,

CUES:

1, ANGULAR RATES - PITCH
(R4-602, R13~602) OR
YAW (R5-602, R8-602)
GREATER THAN 2 DEG/
SEC AND NOT DECREAS-
ING. ROLL (R6-602,
R12-602) GREATER THAN
5 DEG/SEC AND NOT
DECREASING.

2, PLATFORM GIMBAL
AMGLES ~ PITCH, YAW,
OR ROLL (H60-603)
CHANGING AT THE RATES
GIVEN IN CUE A,1,

3. LOSS OF ATTITUDE CON-
TROL ALERT (SEE NOTE
A.2)..

NOTES:
1. CREW ABORT LIMITS:

CA) PITCH AND YAW
RATE *4 DEG/SEC

(B) ROLL RATE %20
DEG/SEC

(C) PITCH, YAW, OR
ROLL ERROR %5
DEG AND Q-BALL
AP £3.2 PSID

2. LOSS OF ATTITUDE CON-
TROL ALERT WILL BE
GIVEN FOR THE
FOLLOWING CONDITIONS:

(A) LVDC/LVDA COM-
PUTATIONAL
FAILURE

(B) ATTITUDE ERROR
SIGNALS >*5 DEG

(C) FAILURE TO
INITIATE PROPER
GUIDANCE SEQUENGE

(P) 5-IC ENGINE
ACTUATOR HARDOVER
>+5 DEG

MISSION REV DATE SECTION GROUP PAGE

APOLLO 10 FINAY 4/15/69 SLV - TB1 THROUGH TB4/TBH4A 6-5
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SECTION 6 -~ SLV - TB1 THROUGH TB4/TB4A — CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] RULE

CONDIT FON/MALFUNCTION

PHASE

RULING

CUES/NOTES /COMMENTS

6-2

‘keonT DY

B. S-II BURN

LAUNCH

LAUNCH VEHICLE ABORT

BSE INFORM FLIGHT AND FIDO,
CAPCOM INFORM CREW OF LOSS
QF ATTITUDE CONTROL.

CREW WILL ABORT ON LIMITS

*(NOTE B.1).

B, MNOTES:

1. ANGULAR RATES ~ PITCH
"(RL-602, R13-602);
YAW (R5-602, R8-602),
OR ROLL ' (R6~602,
R12-602) GREATER
THAN § DEG/SEC AND
NOT DECREASING.

2. PLATFORM GIMBAL
ANGLES - PITCH, YAW
OR ROLL ' (H60-603)"
CHANGING AT THE RATES
GIVEN IN CUE B.1.

3. LOSS OF ATTITUDE
CONTROL ALERT ' (SEE
NOTE B.2):

1. CREW ABORT LIMITS:

“(A)' PITCH AND YAW
RATE *10 DEG/SEC

“(B)' ROLL RATE *20
DEG/SEC

2, LOSS OF ATTITUDE CON-
TROL ALERT WILL BE
GIVEN FOR THE FOLLOW-
ING CONDITIONS:

“(A)* LYDC/LVDA COM-
PUTAT IONAL
FAILURE

“(B)* ATTITUDE ERROR
SIGNALS >*5 DEG

(C) FAILURE TO

- INITIATE PROPER
GUIDANCE SEQUENCH

3, LOSS OF ATTITUDE CON-
TROL ALERT WILL BE
GIVEN DURING S-1I
BURN FOR S-IVB ENGINE
ACTUATOR HARDOVER %5
DEG

MISSION

REV DATE

SECTION

GROUP PAGE

APOLLO 10
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SECTION 6 ~ SLV —~ TB1 THROUGH TB4/TBHA —~ CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] RULE

CONDITION/MALFUNCTTON

PHASE

RULING

CUES/NOTES/COMMENTS

6~2

‘KconT' D}

C. S-IVB BURN

LAUNCH

C. LAUNCH VEHICLE ABORT
BSE INFORM FLIGHT AND FIDO.
CAPCOM INFORM CREW OF LOSS
OF ATTITUDE CONTROL.

CREW WILL ABORT ON LIMITS
“(NOTE C.1D,

C. CUES:

1.

C. NOTES:

1.

*(RU-602, R13-602); YAW
*(R5-602, R8-602); OR

“(AY- PITCH AND YAW

"(B) ROLL RATE %20

"(A) LVDC/LVDA COM-

ANGULAR RATES - PITCH

ROLL-(R6-602, R12-602)
GREATER THAN 5 DEG/SEC
AND NOT DECREASING.

PLATFORM GIMBAL
ANGLES - PITCH, YAW,
OR ROLL ' (HE0-603)"
CHANGING AT THE RATES
GIVEN TN CUE C.1.

LOSS OF ATTITUDE CON-
TROL ALERT " (SEE NOTE
C.2)

CREW ABORT LIMITS:

RATE £10 DEG/SEC
DEG/SEC

LOSS OF ATTITUDE
CONTROL ALERT WILL
BE GIVEN FOR THE
FOLLOWING CONDITIONS:

PUTATTONAL
FAILURE

¢B). ATTITUDE ERROR
SIGNALS: ROLL
>*3,5 DEG, PITCH
AND YAW >%5 DEG.

(C) FAILURE TO INI=
TIATE PROPER
GUIDANCE SEQUENCE

MISSTON

REV DATE

SECTION

GROUP

PAGE

APGLLO 10

FINAL

4/15/69

SLV - TBl THROUGH TB4/TBLA
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SECTION 6 - SLV - TB1 THROUGH TBL/TBHA - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV ] RULE

CONDTTION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

INERTIAL PLATFORM
FATLURE - ACCELEROMETER

LAUNCH

CONTINUE MISSION

BSE INFORM FLIGHT AND FIDO.
CAPCOM ADVISE CREW OF PROBABLE
DEGRADED ORBIT,

1.

1.

CUES:

GUIDANCE STATUS WORD' (MODE
CODE 24D (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"

ACCELEROMETER PICKOFFS

(X, Y, OR Z)'INDICATE IN

XCESS OF 3 DEG AND
NOT DECREASING
“(H10-603, H11-603,
H12-603)"

NOTES:

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

LVDC SWITCHES TO A BACKUP
MODE AND UTILIZES A PRE-
COMPUTED F/M PROFILE FOR
FAILED AXIS DURING THE
$-I1C, S-I11, AND S-IVB
BURNS.

LAUNCH VEHICLE INERTIAL
PLATFORM FAILURE -
ATTITUDE REFERENCE

RULE NUMBERS 6-5 THROUGH
6-6 ARE RESERVED.

LAUNCH

CONTINUE MISSION
BSE INFORM FLIGHT AND RECOMMEND
SPACECRAFT GUIDANCE TAKEOVER.

1.

b

1,

QUES:

GUIDANCE REFERENCE FAILURE
(D04 OR DO6) MODE CODE 26
BIT D8 SET TO MONEM™ (HBO-
603).

GUIDANCE STATUS WORD -

*(MODE CODE 24)' (M60-603)"

BITS D20 AND D19 FCR Z
GIMBAL SET TO MONE"

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

BITS Dib AND D15 FOR Y
GIMBAL SET TO "ONE"

LADDER OUTPUTS CONSTANT
FOR FAILED AXES'(H54-603,
H55-603, H56-603).

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

NOTES:

CUE 1 AND ANY OTHER CUE
ARE NECESSARY TO CALL
PLATFORM FAILURE

MISSION

REV DATE

SECTION

GROUP

PAGE

APOLLO 10
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SECTION 6 - SLV - TB1 THROUGH TB&/TB4A - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITION/MALFUNCT ION PHASE RULING CUES/NOTES /COMMENTS
6-7 S-11 LOSS OF THRUST LAUNCH CUES:

A. ANY SINGLE ENGINE- A, CONTINJE MISSION A.1. THRUST OK SWITCHES OFF
FATLURE TO ATTAIN BSE INFORM FLIGHT AND FIDO, *(K285-201 THROUGH 205,
THRUST OR LOSS OF K286-201 THROUGH 205):
THRUST PRIOR TO
NOMINAL S-11 2. THRUST CHAMBER PRESSURE
CUTOFF ZERO' (D13-201 THROUGH

2052
3. LONGITUDINAL ACCELERA-
TION* (A2-603),

B. ANY TWO ENGINES-FAIL- B.1. TWO ENGINES OUT'C(CUES
URE TO ATTAIN THRUST A1, A2, A3
OR LOSS OF THRUST:

2. ANGULAR RATES PITCH OR
1. VEHICLE CONTROLLING B.1. CONTINUE MISSION YAW EXCEED 9.5 DEG/SEC
BSE INFORM FLIGHT AND FIDO. ‘(R4-602, R13-602,
R5-602, R8-602):
2. IF ANGULAR RATES 2.  ABORT
EXCEED 9.5 DEG/SEC BSE INFORM FLIGHT AND FIDO 3. COMMANDED ANGLES AND
OR THE DIFFERENCE AND TRANSMIT ABORT REQUEST. GIMBAL ANGLES (HG0-603)
IN COMMANDED CHANGING AT THE RATES
ANGLES AND GIMBAL GIVEN IN CUE B.2.
ANGLES EXCEEDS 40
DEG IN PITCH OR
Y AW

C. THREE OR MORE ENGINES C. ABORT/EARLY STAGE/CONTINUE C.1l. THREE OR MORE ENGINES

ouUT MISS ION OUT' CCUES A.1, A,2,
A3

1. PRIOR TO $S-IVB TO 1. ABORT

ORBIT CAPABILITY BSE INFORM FLIGHT AND

‘ TRANSMIT ABORT REOUEST.
2. AFTER $-1VB TO 2. EARLY_STAGE

ORBIT CAPABILITY BSE INFORM FLIGHT AND

BUT PRIOR TO LOW RECOMMEND EARLY STAGING.

LEVEL SENSE ARM
3. AFTER LOW LEVEL

SENSE ARM 3. BSE INFORM FLIGHT AND

FIDO.
“(A)' THREE OR FOUR "(A)' EARLY STAGE
ENGINES OUT BSE -
RECOMMEND EARLY
STAGE.
“(B)* ALL ENGINES “(B)' CONTINJE MISSION
ouT i k
MISSION | REV DATE SECTION GROUP PAGE
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SECTION 6 - SLV - TB1 THROUGH TB4/TBHA - CONTINUED

NASA -— Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

6~8 $~11 STAGE GIMBAL SYSTEM LAUNCH ABORT ) CUES:

FAILURE ANY SIMGLE ACTUATOR| BSE INFORM FLIGHT AND TRANSMIT
HARDOVER (INBOARD) ABORT REQUEST, 1. YAW ACTUATOR POSITION EX-
CEEDS + 6 DEG (68-201
THROUGH 204) (G30-201
THROUGH 204).

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

3. ADJACENT CONTROL ENGINE
ACTUATOR IN SAME PLANE
MOVES 4-1/2 DEG INBOARD
(SAME MEASUREMENTS AS CUES
1 AND 2).

NOTE:

CREW SHOULD ABORT AS SOON AS
POSSIBLE AFTER MALFUNCTION
OCCURS TO PRECLUDE EXCESSIVE
THERMAL PROBLEMS IN THE AFT
INTERSTAGE,

6~9 S-I1 SECOND PLANE SEPARATION LAUNCH |[ABORT CUES:
FAILS TO OCCUR AT TB3 + 31 BSE INFORM FLIGHT AND TRANSMIT
SEC ABORT REQUEST. CREW ABORT PRIOR 1. SECOND PLANE SEPARATION

TO TB3 + 52 SEC. INDICATION SHOWS NO SEPA-
RATION (M86-206, M87-206)

2. GUIDANCE MODE WORD 1 MODE
CODE 25 BIT D15 REMAINS
ZERQ (HB0-6033.

3. IGNITION BUS VOLTAGE RE-
MAINS AT APPROXIMATELY 28
VOLTS (M125-207).

4, RECIRCULATION BUS VOLTAGE
REMAINS AT APPROXIMATELY
56 VOLTS (M111-207),

NOTES :

1. MANUAL ABORT BY CREW WITH
ONBOARD INDICATION.

2. PROBABLE SUBSEQUENT LOSS
OF VEHICLE DUE TO EXCESSI
TEMPERATURE ,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 10 |FINAL 4/15/69 SLV - TB1 THROUGH TB4/TB4A
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SECTION 6 - SLV ~ TB1 THROUGH TBY4/TBU4A - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
6-10 S-IVB LOSS OF ENGINE HY- LAUNCH SPACECRAFT SEPARATION CUES:
DRAULIC FLUID PRIOR TO FIRST BSE INFORM FLIGHT AND FIDO AND
$-IVB BURN : RECOMMEND NO S-IVB START. 1. HYDRAULIC RESERVOIR OIL
LEVEL APPROX IZERO PERCENT
FIDO WILL ADVISE FLT OF COI (L7-403),
CAPABILITY
2. HYDRAULIC SYSTEM PRESSURE
LESS THAN 1700 PSIA (D4l-
403),
3, HYDRAULIC RESERVOIR PRES-
SURE APPROX ZERG PSIA
(D42-403)., -
NOTE:
1. L7-403 (CUE 1) PLUS ONE OF
THE OTHER CUES ARE REQUIREC
FOR IMPLEMENTATION OF THIS
RULE.
2, COI CAPABILITY NOMINALLY
EXISTS AT S§-11_ CUTQFE
6-11 5-1VB STAGE LOSS OF THRUST CUES:
A, FAILS TO ATTAIN THRUST | LAUNCH A. SPACECRAFT SEPARATION 1. THRUST CHAMBER PRESSURE -
OR PREMATURE SHUTDOWN BSE“TN?EﬁM‘FE@EHT‘ﬁNﬁ FIDO, ZERO (D0OOL-401).
PRIOR TO OBTAINING
PARKING ORBIT FIDO WILL ADVISE FLT OF COI 2. THRUST OK SWITHCHES - OFF
CAPABILITY, (K0014-401, KO157-401D.
3. LONGITUDINAL ACCELERATION -
ZERO (A2-603),
4, TBS 15 INITIATED., MODE
CODE 25, BIT D2 SET TO ONE
(H60-603).
5. TB7 IS INITIATED. MODE
CODE 26, BIT D20 SET TO ONE
(H60-603).
8. FAILS TO ATTAIN THRUST | EARTH B, CONTINUE MISSION NOTE:
OR PREMATURE SHUTDOWN | ORBIT BSE INFORM FLIGHT AND FIDO.
PRIOR TO VELOCITY CUT- THE SPACECRAFT SHOULD REMAIN | SEPARATION WILL BE REQUIRED FOR]
OFF FOR SECOND BURN ATTACHED TO THE S-IVB/IU AND | VIOLATION OF FMR 7-6 OR FMR
MONITOR LHZ AND LOX TANK UL- 7-1t,
LAGE PRESSURES. IF SEPARATION
IS REQUIRED, THE SPACECRAFT
SHOULD IMMEDIATELY GO TO A
SAFE DISTANCE (7000 FT) FROM
THE S-1VB/IU.
MISSION | REV DATE SECTION GROUP PAGE
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7 SLV =-TBS AND
TB7 (COAST)




SECTION 7 - SLV - TB5 AND TB7

NASA — Manned Spacecraft Center
MISSION RULES

REVE ITEM
SUMMARY_OF COAST PHASE RULES
7-1 INSUFFICIENT PROPELLANT
7-2 RESERVED
7-3 MAIN FUEL VALVE FAILS TO CLOSE
74t MAIN OXIDIZER VALVE FAILS TO CLOSE
7-5 RANGE SAFETY SYSTEM NOT SAFED AFTER INSERTION
76 COLD HELIUM SHUTOFF VALVE FAILS OPEN
7-7 AUXILIARY HYDRAULIC PUMP FAILS
7-8 LOSS OF ATTITUDE CONTROL
7-9 CONTINUOUS VENT REGULATOR FAILS TO OPEN
7-10 APS ULLAGE ENGINE FAILS ON
7-11 TB5 OR TB7 FAILS TO INITIATE
7-12 RESERVED
7-13 1U ENVIRONMENTAL CONTROL SYSTEM FAILS
7-14 COMMON BULKHEAD AP
7-15 LOSS OF S-IVB STAGE PNEUMATICS
7-16 LOSS OF ENGINE CONTROL BOTTLE PRESSURE
7-17 L, TANK VENT FAILURE OR LEAK
7-18 LOW COLD HELIUM SUPPLY v
7-19 LOX TANK ULLAGE PRESSURE <31 PSIA
7-20 J-2 ENGINE START BOTTLE PRESSURE QUTSIDE RESTART LIMITS
7-21 PU VALVE FAILURE
7-22 S-1VB LOSS OF HYDRAULIC FLUID
7-23 RESERVED
7-24 RESERVED
7-25 LOX NON-PROPULSIVE VENT FAILS TO OPEN
7-26 LH, LATCHING VENT VALVE FAILS TO OPEN
7-27 GH, START BOTTLE DUMP FAILS TO OCCUR
7-28 COLD HELIUM DUMP FAILS TO OCCUR
7-29 RESERVED
7-30 RESERVED
THE FOLLOWING MISSION RULES ALSO APPLY TO THIS SECTION:
MONE
mission | rev |oate SECTTON GROUP PAGE
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SECTION 7 - SLV - TB5 AND T87 - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

GUIDANCE CUTOFF

RULE NUMBER 7-2 IS

7-1 | PRIOR TO RESTART, INSUFFI-
CIENT PROPELLANT REMAINS
FOR ACHIEVEMENT OF TLI

COAST

NO S-1VB RESTART

BSE INFORM FLIGHT AND RECOMMEND
NO S-I1VB RESTART.

CUE:

PROPELLANT REMAINING AS ASCER-]
TAINED DURING REAL-TIME
MONITORING EVALUATIONS,

RESERVED.
MISSION | REY DATE SECTION GROUP PAGE
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SECTION 7 - SLV -~ TB5 AND TB7 — CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REv| RULE CONDITION/MALFUNCT ION PHASE RULING CUES/NOTES/COMMENTS
7-3 J-2 ENGINE MAIN FUEL VALVE CUES:
- | (MFV) FAILS TO CLOSE AT: -
1. MAIN FUEL VALVE POSITION
A. FIRST S-IVB CUTOFF COAST A. CONTINUE MISSION (GO04-401).
BSE INFORM FLIGHT AND COMMAND | 2. MAIN FUEL VALVE OPEN
CASAP); (K118-401).
1. PREVALVES AND RECIRC 3. FUEL RECIRC FLOWRATE
SHUTOFF VALVES CLOSED (F5-401).
(SEE NOTE 1)
4. FUFEL FLOWMETER FLOWRATE
2. ATTEMPT TO CLOSE MFV (F2-401).
IF SUCCESSFUL, BSE COMMAND: NOTES :
3. ENGINE MFV CLOSE 1. IF THE MFV IS OPEN, THE
LHg PUMP INLET PRESSURE
%. PREVALVE AND RECIRC SHUT- WILL GO TO ZERO PSIA
OFF VALVES OPEN AFTER COMMAND ACTION
(A1,
B. SECOND S-I1VB CUTOFF COAST B. CONTINUE MISSION
SLINGSHOT T — 2, THIS FAILURE WILL REQUIRE
" BSE INFORM FLIGHT AND COMMAND: EVALUATION OF LHg RESI-
DUALS TO DETERMINE
1. PREVALVES AND RECIRC ADEQUACY FOR TLI VELOCITY
SHUTOFF VALVES CLOSE CUTOFF (REF FMR 7-1),
2. ATTEMPT TO CLOSE MFV
WHEN S-IVB IS AT PROPER DUMP
ATTITUDE, BSE COMMAND:
3. PREVALVES AND RECIRC
SHUTOFF VALVES GPEN
7-4 J-2 ENGINE MAIN OXIDIZER CUES
VALVE (MOV) FAILS TO CLOSE
AT: 1. MAIN OXIDIZER VALVE POSI-
TION (G3-401),
A, FIRST S-1VB CUTOFF COAST A. CONTINUE MISSION/NO S-IVB
. RESTART 2. MAIN OXIDIZER VALVE OPEN
B (K120-401) ,
BSE INFORM FLIGHT AND COMMAND
(ASAP): 3. LOX FLOWMETER FLOWRATE
(F1-401);
1. PREVALVES AND RECIRC
SHUTOFF VALVES CLOSED NOTES |
2. ATTEMPT TQ CLOSE MOV 1. MANNED RESTART WILL BE
ATTEMPTED IF THE MOV
IF SUCCESSFUL, BSE COMMAND: CAN BE CLOSED.
3. ENGINE MOV CLOSED 2. THIS FAILURE WILL REQUIRE
EVALUATION OF LOX RESI-
%, PREVALVE AND RECIRC DUALS TO DETERMINE
SHUTOFF VALVES OPEN ADEQUACY FOR TLI VELOCITY
CUTOFF (REF FMR 7-1D.
IF MOV CANNOT BE CLOSED,
RECOMMEND NO S-IVB RESTART
B. SECOND BURN CUTOFF COAST B. CONTINUE MISSION
L HOT
SLINGS BSE INFORM FLIGHT AND COMMAND:
1. PREVALVES AND RECIRC
SHUTOFF VALVES CLOSED
2. ATTEMPT TG CLOSE MOV
AT INITIATION OF LOX DUMP,
BSE COMMAND :
3. PREVALVES AND RECIRC
SHUTOFF_VALVES OPEN
MISSION | REV DATE SECTION GROUP PAGE -
01 - -
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SECTION 7 - SLV - TBS5 AND TB7 - CONTINUED

NASA — Mannad Spacecraft Center

MISSION RULES

Rev| RULE |  CONDITION/MALFUNCTION PHASE RULING CUES /NOTES/ COMVENTS
7-5 | RANGE SAFETY SYSTEM NOT  *|COAST - CUES:
SAFED AFTER INSERTION
1. FIRING UNIT 1 RS EBW
A. PROPELLANT DISPERSION CONTINUE MISSTON >1.6 VOLTS (M30-411),
SYSTEM NOT ARMED
L BSE INFORM FLIGHT AND RECOM~ | 2. FIRING UNIT 2 RS EBW
MEND RSO SEND SAFE COMMAND >1.6 VOLTS (M31-411).
B. PROPELLANT DISPERSION SPACECRAFT SEPARATION 3. RANGE SAFETY RECEIVER #1
SYSTEM ARMED AND RSO ENABLE (MO57-%11) BETWEEN
HAS NOT SENT MFCO BSE INFORM FLIGHT AND: 2.4 AND 4.5 VOLTS.
1. RECOMMEND SPAGECRAFT 4. RANGE SAFETY RECEIVER #2
SEPARATION TO A SAFE ENABLE (NO062-411) BETWEEN
DISTANCE (7000 FT). 2.4 AND &,5 VOLTS.
2. WHEN SPACECRAFT HAS 5. RSO DISPLAY AND COMMAND
REACHED A SAFE DISTANCE, SYSTEM STATUS.
RECOMMEND RSO SEND SAFE
COMMAND, NOTES
1. RSO SHOULD NOT ATTEMPT TO
SAFE THE RANGE SAFETY
RECEIVERS ON REVS 2 AND 3
UNTIL MCC.CONFIRMS THE
PROPELLANT DISPERSION
SYSTEM IS NOT ARMED (CON-
DITION A ONLY).
2. EITHER CUE 1 OR CUE 2 IS
SUFFICIENT FOR IMPLEMENT-
ING THIS RULE.
7-6  1S-1VB STAGE COLD HELIUM COAST CUES:
SHUTOFF VALVES FAIL TO
CLOSE AT: 1, COLD HELIUM REGULATOR
DISCHARGE PRESSURE GREATER
A. TB5 + l.4 SEC CONTINUE MISSTON/SPACECRAFT THAN 200 PSIA (D0105-403).
SEPARATION
2. COLD HELIUM BOTTLE PRES-
BSE INFORM FLIGHT AND COMMAND: SURE DECAYING (DO016-425,
, D0263-403),
1. LOX NPV VALVE QPEN
3. LOX TANK ULLAGE PRESSURES
2. ATTEMPT TO CLOSE STAGE {D0179-406, DO180-~406).
COLD HELIUM SHUTOFF VALVES
NOTES :
IF 2 SUCCESSFUL, BSE COMMAND
IMVEDIATELY : 1. FAILURE TO CLOSE THE SHUT-
OFF VALVES WILL RESULT IN
3. LOX NPV VALVE CLOSE THE DEPLETION OF THE COLD
HELTUM.
IF 3 1S UNSUCCESSFUL, BSE IN-
FORM FLIGHT AND RECOMMEND 2. ACTION REQUIRED TO AVOID
SPACECRAFT SEP IF LOX ULLAGE EXCEEDING LOX TANK OVER-
PRESSURE AT 50 PSIA OR SATURATED  PRESSURE OR BULKHEAD
B. TB7 + 1.1 SEC CONTINUE MISSION POSITIVE DELTA PRESSURE
- LIMITS CFMR 7-14).
AFTER TB7 + 2 MIN 30 SEC, BSE
INFORM FLIGHT AND COMMAND: 3, SEE FMR 7-18 FOR RESTART
CRITERIA FOR OFF-NOMINAL
1. LOX NPV VALVE OPEN COLD HELIUM PRESSURE.
AT TB7 + 15 MIN BSE SEND:
2. LOX NPV VALVE CLOSE
MISSION [REV DATE SECTION GROUP PAGE
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SECTION 7 —~ SLV - TB5 AND TB7 - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV | RULE CONDIT EON/MALFUNCTTON PHASE RULING CUES/NOTES/COMMENTS
7-7 S-IVB AUXILIARY HYDRAULIC A. CUES:
PUMP FAILS :
1. SYSTEM PRESSURE ABOVE
A. TO TURN OFF AS COAST A. CONTINUE MISSION 1700 PSIA (DL1-403),
SEQUENCED
BSE INFORM FLIGHT AND ATTEMPT 2. RESERVOIR LEVEL BELOW
TO TURN OFF AUXILIARY HYDRAU- 50 PERCENT (L7-403).
LIC PUMP AS -SOON AS POSSIBLE
3. AFT BUS NO. 2 CURRENT
ABOVE 20 AMPS
(M22-404) .,
4. HYDRAULIC RESERVOIR
OIL PRESSURE GREATER
THAN 137 PSIA
-(D42-403),
A. NOTES:
FATLURE TO TURN OFF
HYDRAULIC PUMP DEPLETES
AFT NO. 2 BATTERY IN
APPROXIMATELY 90 MIN AND
OVERHEATS HYDRAULIC SYS~
TEM IN APPROXIMATELY 70
MIN
B. TO TURN ON B. CONTINUE MISSION B. CUES:
1. AS SEQUENCED AND COAST 1. BSE INFORM FLIGHT AND 1. SYSTEM PRESSURE BELOW
THE HYDRAULIC FLUID ATTEMPT TO TURN ON 1700 PSIA (D41-403),
TEMP IS BELOW OR AUXILIARY HYDRAULIC PUMP
PREDICTED TO DROP 2. RESERVOIR OIL LEVEL
BEL.Ow 10°F BEFCRE 2. BSE INFORM FLIGHT AND ABOVE 50 PERCENT
NEXT STATION ACS ATTEMPT 7O TURN OFF (L7-403),
AUXILIARY HYDRAULIC PUMP
2, AT TB6 + 3 MIN RESTART 3. AFTER BUS NO. 2 CUR-
39 SEC RENT AT ZEROC AMPS
(M22-404).
4, RESERVOIR PRESSURE
LESS THAN 89 PSI
(DL2-403).
5. HYDRAULIC PUMP INLET
OIL TEMP (C50-401).
6. RESERVOIR OIL TEMP
(C51-403).
MISSTON REV DATE SECTION GROUP PAGE
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SECTION 7 - SLV ~ TB5 AND TB7 - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES .
REV| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES /COMMENTS

7-8 LOSS OF ATTITUDE CONTROL
DURING CUES:
A. TB5 AND TB7 TO TB7 + COAST A. SPACECRAFT GUIDANCE TAKEOVER A1, ANGULAR RATES - PITCH (Ruf-
15 MIN 602; R13-602) OR YAW (R5-
BSE INFORM FLIGHT AND RECOM- 602; R8-602), GREATER
MEND SPACECRAFT GUIDANCE THAN 0.3 DEG/SEC AND NOT
TAKEOVER DECREASING, AND ROLL (R6-
602; R12-602) GREATER
IF UNSUCCESSFUL.,, BSE RECOMMEND THAN 0.5 DEG/SEC AND NOT
SPACECRAFT SEPARATION DECREASING

2. PLATFORM GIMBAL ANGLES -
PITCH, YAW, OR ROLL (H60~-
603) CHANGING AT RATES
CORRESPONDING TO THOSE
IN CUE 1

3. LOSS OF ATTITUDE CONTROL
ALERT (SEE NOTE 2)

B. TB6 TO TB6 + 9 MIN 20 |RESTART B, TLI INHIBIT B.1, ANGULAR RATES - PITCH
SEC (R4~b02; R13-602) OR YAW
. BSE INFORM FLIGHT AND RECOM- (R5-602; R8~602) GREATER
MEND TLI INHIBIT THAN 0,5 DEG/SEC AND NOT

DECREASING, AND ROLL
. (R6-602, R12-602) GREATER
THAN 0.5 DEG/SEC AND NOT
DECREASING

2. SAME AS CUE A.2

3. SAME AS CUE A.3

C. AFTER TB7 + 15 MIN SLINGSHOT |[C. CREW DISCRETION C.1l. ANGULAR RATES PITCH (R4~
602; R13-602), YAW (R5-
BSE INFORM FLIGHT AND FIDO 602; R8-602), AND ROLL

(R6-602; R12~602) GREATER
THAN 1,0 DEG/SEC AND NOT
DECREASING

2. SMME AS CUE A.2

3. SAME AS CUE A.l

D, AFTER TB8 INITIATE SLINGSHOT [D. CONTINUE MISSION D. SAME AS CUES C.1, C.2, AND

C.3

BSE INFORM FLIGHT AND FIDO

AND TERMINATE: NOTES:

1, PROPELLANT DUMP 1, AFTER S-IVB CUTOFF AND DUR-
ING PROGRAMED MANEUVERS THE

2. ULLAGE ENGINE BURNS ABOVE RATE LIMITS ARE NOT
APPLICABLE

2, LOSS OF ATTITUDE CONTROL
ALERT WILL BE GIVEN FOR THE
FOLLOWING CONDITIONS:

(A) LVDC/LVDA COMPUTATION-
AL FAILURE

(B) ABNORMAL ATTITUDE ERROR
SIGNALS

(C) FAILURE TO INITIATE
PROPER GUIDANCE

SEQUENCE
(D) ATTITUDE REFERENCE
FAILURE
MISSION | REV DATE SECTION GROUP PAGE
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SECTION 7 ~ SLV - TB5 AND TB7 - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-9 CONTINUQUS VENT SYSTEM COAST CONTINUE MISSION/NO S-1VB RESTART | CUES:
(CVS) REGULATOR FAILS TO '
OPEN IN TBS (TB5 + 59 SECD BSE INFORM FLIGHT AND 1. LH, ULLAGE PRESSURE
(0177-410, D178-L10).
1. ATTEMPT TO OPEN CVS RELIEF
OVERRIDE SHUTOFF VALVE 2, CVS NOZZLE PRESSURE
_ (D181-409, D182-409),
IF UNSUCCESSFUL, BSE:
3, CVS REGULATOR CLOSED
2. VENT THE LH, TANK PRIOR TO C(K1548-1411).
TB6 TO A VAEUE BELOW THE ’
PRESSURE REQUIRED FOR TB6 NOTES:
INITIATE
1. IF THE CVS REGULATOR FAILS
IF THE LHp BLOWDOWN 1S COMPLETED TO OPEN, THE LH, SATURA-
WITHIN 30 MINUTES PRIOR TO TB6 TION TEMPERATURE WILL
INITIATE, COMMAND: INCREASE ABOVE RESTART
LIMITS.
3. WULLAGE ENGINES ON
2, COMMAND ACTION WILL RE-
AFTER 90 SEC OF ULLAGING SEND: QUIRE EVALUATION OF LHp
RESIDUALS TO DETERMINE
%, ULLAGE ENGINES OFF ADEQUACY FOR TLI VELOCITY
CUTOFF. APPROXIMATELY
ULLAGING SHOULD BE COMPLETED PRICR 150 POUNDS OF LH, WILL BE
TO THE AMBIENT REPRESSURIZATION. LOST FOR EACH F’S% THE LHg
TANK 1S VENTED BELOW 19.5
RESTART IF NEITHER COMMAND ACTION 1 NOR 2 PSIA
1S SUCCESSFUL PRIOR TO TB6 + 8 MIN
40 SEC, BSE RECOMMEND NO S-1VB
RESTART
MISSION REV DATE SECTION GROUP PAGE
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SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

CUTOFF

RULE NUMBER 7-12 IS

FAILS TO INITIATE AT S-IVB

BSE INFORM FLIGHT AND RECOMMEND
IMMEDIATE SEPARATION TO A SAFE
DISTANCE

REV| RULE | CONDITION/MALFUNCTION PHASE RULING CUES /NOTES/COMMENTS
7-10 | APS ULLAGE ENGINECS) THRUST COAST CONTINUE MISSION CUES
FAILS TO TERMINATE AT
SEQUENCED TIMES BSE INFORM FLIGHT AND ATTEMPT 1. ULLAGE EMGINE THRUST
TO TERMINATE ULLAGE ENGINE CHAMBER PRESSURE GREATER
THRUST. THAN 90 PSTA (D220-41t,
D221-415).
IF UNSUCCESSFUL, BSE INFORM FLIGHT
OF IMPENDING LOSS OF ATTITUDE 2. APS HELIUM SPHERE PRES-
CONTROL. SURE DECREASING -(D35-414,
D036-415, D250-U14,
D251-415).
7-11 | TIME BASE 5 OR TIME BASE 7| COAST = | SPACECRAFT SEPARATION CUE:

LVDC FAILURE

NOTE :

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

RESERVED.
MISSION REV DATE SECTION GROUP PAGE
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SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

NASA -—— Manned Spacecraft Center

MISSION RULES

REV| RULE CONDIT LON/MALFUNCT 10N PHASE RULING CUES/NOTES/COMMENTS
7-13 { 1U ECS WATER VALVE FAILS ALL CONTINUE MISSION CUES:
TO CYCLE OPEN AND CLOSED
1. WATER VALVE CLOSED/OPEN
A. WATER VALVE CLOSED AND A. BSE INFORM FLIGHT AND SEND: (65~601, G6-601).
" COOLANT INLET CONTROL
TEMPERATURE 15 64°F OR 1. ECS LOGIC INHIBIT COMMAND | 2. ME/H,0 TEMP (C15-601).
HIGHER, AND .
3. OMW MODE CCDE 27 BIT D8
THE INERTIAL GIMBAL 2. WATER VALVE OPEN SET TO "O" (H60~603).
TEMPERATURE 15 PRE-
DICTED TO BE EQUAL TO 4, ST-124 INERTIAL GIMBAL
OR GREAT™R THAN 115°F TEMP (C34-603),
BEFORE - NEXT SITE
A0S OR, 5. SUBLIMATOR INLET TEMP
. (C11~601).
THE LVDC MEMORY TEMPER-]
ATURE 1S PREDICTED TO 6. LVDC MEMORY TEMP (C54-603).
BE EQUAL TO OR GREATER
THAN 124°F BEFORE THE 7. LVDA TEMP #1 (C55-603).
NEXT SITE AQS.
8. LVDA TEMP #2 (C56-603).
B, WATER VALVE OPEN AND B. BSE INFORM FLIGHT AND SEND:
COOLANT INLET CONTROL
TEMP 1S 55°F OR LESS, 1. ECS LOGIC INHIBIT COMMAND
AND THE INERTIAL GIM-
BAL TEMPERATURE 1S
PREDICTED TO BE 104°F 2. WATER VALVE CLOSED
OR LESS BEFORE THE
NEXT SITE AOS OR,
THE LVDC MEMORY TEMPER-]
ATURE 1S PREDICTED TO
BE 32°F OR LESS BEFORE
THE NEXT SITE AOS.
7-14 | S-IVB STAGE COMMON BULK- COAST CUES :
HEAD DELTA PRESSURE REACHES] RESTART -
OR EXCEEDS: 1. LH, TANK ULLAGE PRESSURE
(D0L177-410, DO178-410).
A, MINUS 20 PSID A. CONTINUE MISSION
OR 2. LHp PUMP INLET PRESSURE
PLUS 30 PSID BSE INFORM FLIGHT AND COMMAND: (D0002-403).
LHo AND/OR LOX VENT VALVES 3. LOX TANK ULLAGE PRESSURE
OPEN OR CLOSED TO PRECLUDE (D0180-406, DO179-406).
REACHING SEPARATION LIMITS
4, LOX PUMP INLET PRESSURE
B. MINUS 26 PSID B. SPACECRAFT SEPARATION (D0003-403).
OR
PLUS 36 PSID BSE INFORM FLIGHT AND FIDO NOTES :
AND RECOMMEND SPACECRAFT
SEPARATION TO A SAFE DISTANCE{ 1. MINUS DELTA PRESSURE 1S
DEFINED AS A FUEL TANK
ULLAGE PRESSURE GREATER
THAN THE LOX TANK ULLAGE
PRESSURE ,
2. PLUS DELTA PRESSURE 1S
DEFINED AS A LOX TANK
ULLAGE PRESSURE GREATER
THAN THE FUEL TANK ULLAGE
PRESSURE.
3. THE MINIMUM RECOMMENDED
DISTANCE BETWEEN THE S-1v®
AND THE SPACECRAFT IS
7,000 FT.
4, THE BULKHEAD WILL STRUCTU-
RALLY FAIL AT THE ULTIMATE
LIMITS OF MINUS 32.5 PSID
OR PLUS 42.0 PSID.
MISSION | REV DATE SECTION GROUP PAGE
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SECTION 7 - SLV - TB5 AND TB7 ~ CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE CONDITION/MALFUNCTTON PHASE RULING CUES/NOTES/COMMENTS
7-15 | LOSS OR IMPENDING LOSS OF [ COAST
S-1VB STAGE PNEUMATICS
PRESSURE CUES:
A. ENGINE PUMP PURGE FAILY A. CONTINUE MISSION A.1. ENGINE PUMP PURGE REGU-
(TB5 + 10 MIN 3 SECD LATOR PRESSURE (D0050-
BSE INFORM FLIGHT AND 403) FAILS TO DECREASE
FROM AROUT 100 PSIA TO
1. ATTEMPT TO TERMINATE ABOUT 10 PSIA.
PURGE
2. AMBIENT HELIUM PNEUMATI{
IF UNSUCCESSFUL, COMMAND: SPHERE PRESSURE (D0236-
403, D0256-L403) DECREA-
2. AMBIENT HELIUM SUPPLY SING AT 8 PSI/MIN.
SHUTOFF VALVE CLOSED
3. REOPEN AMBIENT HELIUM
SUPPLY SHUTOFF VALVE AS
REQUIRED
B. STAGE PNEUMATIC PRES- ) B. CONTINJE MISSION B.1. STAGE PNEUMATIC SUPPLY
SURE LEAKING AT GREATER / PRESSURE (D0236—403,
THAN 6 PSI/MIN IN TB5 BSE INFORM FLIGHT AND COMMAND D025-403),
OR EXCESSIVE LEAKAGE
DURING TB7 1. AMBIENT HELIUM SHUTOFF
VALVE CLOSED
2. REOPEN AMBIENT HELIUM
SHUTOFF VALVE AS REQUIRED
7-16 | S-1VB ENGINE CONTROL BOTTLH COAST NO $-IVB RESTART (TB5)/TLI CUES
PRESSURE LESS THAN 400 PSIA RESTART INHIBIT (TB6D
1. ENGINE CONTROL BOTTLE
BSE INFORM FLIGHT AND RECOMMEND PRESSURE (D019-401,
NO S—IVB RESTART D242-401).
2. REPRESSURIZATION BOTTLE
PRESSURE (D20~403,
D88-403, D249-403,
D254-403).
7-17 } LHyp TANK VENT FAILURE OR | COAST CONTINUE MISSION CUES:
LEAK DURING ORBITAL COAST |[RESTART
IF Ho ULLAGE PRESSURE DROPS 1. LHo ULLAGE PRESSURE
BELOW 17 PSIA, BSE COMMAND: (D177-410, D178-410).
1. BOOST LHy VENT VALVES CLOSED | 2, LHp PUMP INLET PRESSURE
AND CVS REGULATOR CLOSED (D002-403),
CORIFICE OPEN)
3. LHg VENT CLOSED DISCRETES
IF THE SITUATION CANNOT BE COR- (K001—424, K210-410).
RECTED, AFTER INITIATION OF
BURNER REPRESS, BSE COMMAND: NOTES :
2, SECOND BURN RELAY OFF 1. IF THE ULLAGE PRESSURE
RISES ABOVE 21 PSIA AFTER
THE REGULATOR HAS BEEN
CLOSED, THE REGULATOR
SHOULD BE CYCLED TO MAIN-
TAIN A 17 TO 21 PSIA UL-
LAGE PRESSURE IN LH, TANK.
2. EXISTENCE OF A SERIQUS
LEAK WILL BE VERIFIED BY
LITTLE OR NO PRESSURE RIS
DURING BURMER REPRESS., j
MISSION | REV DATE SECTION GROUP PAGE
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SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-17 COAST 3. REPRESS REQUIREMENTS AKE
(CONT'D| RESTART BASED ON LHp TANK ULLAGE
PRESSURE OF 21 PSIA AT
INITIATION OF RESTART
SEQUENCE.
b, IF LHp TANK ULLAGE PRES-
SURE DROPS BELOW 19.5 PSIA
DURING TB5, RESULTING PRO-
PELLANT LOSSES SHOULD BE
INCLUDED" IN THE EVALUATION
OF CAPABILITY TO ACHIEVE
TLI GUIDANCE CUTOFF PER
FMR 7-1.
7-18 |LOW COLD HELIUM SUPPLY CUE:
PRESSURE
COLD HELIUM SPHERE PRESSURE
A. LESS THAN 1000 PSIA COAST A, CONTINUE MISSION (D0016-425, D0263-H03).
DURING TBS
BSE INFORM FLIGHT AND COMMAND
FROM LAST STATION PRIOR TO TB6
BURNER LOX SHUTDOWN VALVE
CLOSE ON
B. LESS THAN 450 PSIA RESTART B. CONTINUE MISSION
DURING BURNER REPRES—
SURIZATION BSE INFORM FLIGHT AND COMMAND: |
1. BURNER LOX SHUTDOWN VALVE
CLOSE ON
2. BURNER LOX SHUTDOWN VALVE
CLOSE OFF
C. LESS THAN 350 PSIA COAST C. NO S-1VB RESTART (TB5)/TLI
PRIOR TO RESTART RESTART INHIBIT (TB6D
BSE INFORM FLIGHT AND RECOM-
MEND NO S-IVB RESTART.
7-19  JLOW LOX TANK ULLAGE PRESSURE[COAST CUES
A, LOX ULLAGE PRESSURE A. CONTINUE MISSION A.l. LOX ULLAGE PRESSURES
<31 PSIA IN TBS (D179-406, D180-406D.
BSE INFORM FLIGHT AND COMMAND: |
2. LOX PUMP INLET PRESSURE
1. BURNER LOX SHUTDOWN VALVE (D0003-403),
CLOSE
2, LOX VENT VALVES BOOST
CLOSE
AS CLOSE AS POSSIBLE TO TB6 +
7 MIN 30 SEC, BSE COMMAND:
3. LOX REPRESS ON
B. T I AMBIENT REPRESS B. TLI INHIBIT B. LOX ULLAGE PRESSURE (D0179-
SYSTEM DOES NOT INCREASE 406, D0180-L06).
THE ULLAGE PRESSURE TO BSE INFORM FLIGHT AND RECOM-
AT LEAST 20 PSIA FOR MEND TLI INMIBIT
FIRST OPFORTUNITY RE-
START OR 23 PSIA FOR
SECOND OPPORTUNITY RE-
START .BY TB6 + 9 MIN
10 SEC
MISSION | REV DATE SECTION GROUP PAGE
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SECTION 7 - SLV -~ TB5 AND TB7 - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV | RULE CONDITION/MALFUNCT 10N PHASE RULING CUES/NOTES/COMMENTS
7-20 U~2 ENGINE START BOTTLE COAST CUES:
PRESSURE OUTSIDE RESTART
LIMITS 1. START BOTTLE PRESSURE
(D17-401; D241-401)
A, ABOVE 1400 PSTIA DURING A.  CONTINUE MISSION
ORBITAL COAST FOR FIRST
OPPORTUNITY RESTART OR BSE INFCRM FLIGHT AND SEND:
ABOVE 1500 PSIA FOR
SECOND OPPORTUNITY 1. START BOTTLE VENT CPEN FOR
RESTART 3 SEC
2. REPEAT COMMAND AS NECESSARY
TO ENSURE A PRESSURE OF
LESS THAN 1400 PSIA FOR
FIRST OPPORTUNITY RESTART
OR 1500 PSIA FOR SECOND
OPPORTUNITY RESTART
B. ABOVE 1800 PSIA PRIOR B. SPACECRAFT SEPARATION
TO RESTART
BSE INFORM FLIGHT AND FIDO AND
RECOMMEND SPACECRAFT SEPARATION
MISSION |REV DATE SECTION GROUP PAGE
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SECTION 7 ~ SLV - TB5 AND TB7 — CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV

RULE

CONDITION/MALFUNCT ION

PHASE

RULING

CUES/NOTES/COMMENTS

7-21

PU VALVE FAILURE FAILS TO
A HIGH MIXTURE RATIO

GREATER THAN 5,0 TO 1 AND
ANY TIME PRIOR TO RESTART

COAST

CONTINUE MISSION

BSE INFORM FLIGHT AND COMMAND:

1. PU VALVE HARDOVER POSITION
ON (LOW EMR 4.5 TO 1) (SEE
NOTE 1)

IF 1 IS UNSUCCESSFUL, BSE INFORM
FLIGHT AND:

2. VENT START BOTTLE TO ACCEPT-
ABLE LIMITS

CUES:

1.

2.

PU VALVE POSITION
(6010-401)

PU FEEDBACK VOLTAGE
(M0B1-411>

NOTES:

1.

THIS FAILURE WILL REQUIRE
EVALUATIOM OF RESIDUALS
TO DETERMINE ADEQUACY

FOR TLI VELOCITY CUTOFF
(REF FMR 7-1D.

PU FEEDBACK VOLTAGE M061,
IS ONLY VALID WHEN PU
SYSTEM POWER IS ON

S-1VB LOSS OF ENGINE
HYDRAULIC FLUID

RULE NUMBERS 7-23 AND
7-24 ARE RESERVED.

COAST
RESTART

NO_S-1VB RESTART (TB5)/TLI
INHIBIT (TB6)

BSE INFORM FLIGHT AND RECOMMEND
NO S-1VB RESTART

CUES:

1.

HYDRAULIC RESERVOIR OIL
LEVEL APPROX ZERO PERCENT
(L7-403).

HYDRAULIC SYSTEM PRESSURE
LESS THAN 1700 PSIA
(Dul-403),

HYDRAULIC RESERVOIR PRES-
SURE APPROXIMATELY ZERO
PSIA {(D42-403).

NOTES:

1.

L7-403 PLUS ONE OF THE
OTHER CUES ARE REQUIRED
FOR IMPLEMENTATION OF
THIS RULE.

IF ALL THREE CUES ARE

FUNCTIONING PROPERLY,

THEY ARE REQUIRED FOR

IMPLEMENTATION OF THIS
RULE.

MISSTON

REV DATE

SECTION

GROUP

PAGE

APOLLO 10
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SECTION 7 - SLV - TBS AND TB7 - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDTTTON/MALFUNCT 10N PHASE RULING CUES/NOTES /COMMENTS
7-25 | S-IVB STAGE LOX NON- CUES:
‘ PROPULSIVE VENT (NPV)
FAILS TO OPEN AT; 1. LOX NPV NOZILE PRESSURES
(DO243-40%, DO24l-40L).
A. TB7 + 0,7 SEC COAST A.  CONTINUE MISSION
2. LOX NPV OPEN DISCRETE
BSE INFORM FLIGHT AND (KD198-424),
1. ATTEMPT TO OPEN THE LOX 3. LOX NPV CLOSE DISCRETE
NPV VALVE (K0199-424).
IF SUCCESSFUL, 4., LOX TANK ULLAGE PRESSURE
(D0179-406, DO180-406).
2. VENT THE LOX TANK FOR 2
MIN 30 SEC THROUGH THE NPV
IF UNSUCCESSFUL, BSE COMMAND:
3. LOX NPY VALVE CLOSE
L. LOX VENT VALVE OPEN FOR
40 SEC
B, TO LATCH OPEN AT TB8 -+ | SLINGSHOT ] B. CONTINUE MISSION
17 MIN 3 SEC
BSE INFORM FLIGHT AND
1. ATTEMPT TO LATCH OPEN THE
LOX LATCHING VENT VALVE
IF UNSUCCESSFUL, BSE COMMAND:
2. LOX NPV OPEN
IF B2 UNSUCCESSFUL, BSE COM-
MAND :
3. LOX VENT OPEN
7-26 | LM, LATCHING VENT VALVE COAST CONTINUE MISSION CUES:
FafLs 1O LATCH OPEN AsS SLINGSHOT
PROGRAMED BSE INFORM FLIGHT AND 1. LHy NPV NOZZLE PRESSURES
(D183-409, D184-409).
1. ATTEMPT TO OPEN THE LH,
LATCHING VENT VALVE 2. LH, ULLAGE PRESSURE
of77-510, D178-410).
IF UNSUCCESSFUL, BSE COMMAND:
3. LH, LATCHING VENT VALVE
2. LM, LATCHING VENT VALVE CLOSED DISCRETES (K210-410,
K211-410).
3. LH, VENT VALVE OPEN
AT TB7 + 15 MIN OR TB7 + 1 HR
15 MIN COMMAND:
4, LM, VENT VALVE CLOSE
7-27 | ENGINE START BOTTLE DUMP | COAST CONTINUE_MISSION CUES:
FAILS TO INITIATE
: BSE INFORM FLIGHT AND ATTEMPT TO | 1. GHp START BOTTLE PRESSURE
OPEN THE START BOTTLE VENT CONTROL (D017-401, D21-410),
VALVE
MISSION | REV DATE SECTION GROUP PAGE
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SECTION 7 - SLV - TBS AND TB7 - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITION/MALFUNCT TON

BSE INFORM FLIGHT AND

PHASE - RULING CUES/NOTES/COMMENTS
7-28 S-1vB STAGE COLD HELIUM COAST CONTINUE MISSION CUES:
DUMP FAILS TO INITIATE SLINGSHOT

1. COLD HELIUM BOTTLE PRES-
SURE (D0016-425, D0263~

1. ATTEMPT TO OPEN THE LH 403).
CRYCGENIC REPRESSURIZA?ION
SUPPLY VALVES
IF UNSUCCESSFUL, BSE INFORM FLIGHT
AND AT TBS + 17 MIN 30 SEC SEND:
2. LOX PRESSURIZATION SHUTOFF
VALVES OPEN
RULE NUMBERS 7-29 AND 7-30
ARE RESERVED,
MISSTON REV DATE SECTION GROUP PAGE
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SECTION 8 - SLV - TB6

NASA — Manned Spacecraft Center
MISSION RULES

REV| 1TEM
SUMMARY OF RESTART PHASE RULES
8-1 ACCELEROMETER FAILURE
8-2 0y/H, BURNER LHy VALVE FAILS -
8-3 LHy CHILLDOWN SYSTEM FAILS
8-4 LOX CHILLDOWN SYSTEM FAILS
8-5 LHy TANK ULLAGE PRESSURE LOW
-6 S—IVB ACTUATOR HARDOVER
8-7 CONTINUOUS VENT REGULATOR FAILS TO CLOSE
8-8 LOSS OF ATTITUDE CONTROL DURING SECOND BURN
THE FOLLOWING MISSION RULES ALSO APFLY TO THIS SECTION:
6-11  $-IVB STAGE LOSS OF THRUST
7-7 $-IVB AUXILIARY HYDRAULIC PUMP FAILS
7-8 LOSS OF ATTITUDE CONTROL DURING TB5 AND TB7 TO SPACECRAFT SEPARATION, TB6 TO TB6 + 9 MIN 20 SEC
7-9 CONTINUOUS VENT SYSTEM (CVS) REGULATOR FAILS TO OPEN IN TBS (TBS + 59 SEC)
7-13  1U ECS WATER VALVE FAILS TO CYCLE OPEN AND CLOSED
7-14  $-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20 PSID OR PLUS 30 PSID,
MINUS 26 PSID OR PLUS 36 PSID
7-16  S-IVB ENGINE CONTROL BOTTLE PRESSURE LESS THAN 400 PSIA
7-17  LHy TANK VENT FAILURE OR LEAK DURING ORBITAL COAST
7-18  LOW COLD HELIW SUPPLY PRESSURE
7-19  LOX TANK ULLAGE PRESSURE LESS THAN 31 PSIA IN TB5
7-22  $-IVB 1.0SS OF ENGINE HYDRAULIC FLUID
7-21  PU VALVE FAILS TO A MIXTURE RATIO GREATER THAN 5.0 T0 1 ANY TIME AFTER RESTART
MISSION REY | DATE SECTION GROUP . PAGE
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SECTION 8 - SLV - TB6 - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE

CONDITION/MALFUNCTTON

PHASE

RULING

CUES/NQTES/COMMENTS

INERTIAL PLATFORM FAILURE-
ACCELEROMETER

A. AFTER TB& INITIATED
BUT PRIOR TO TB6 +
9 MIN 10 SEC

RESTART

A.

TLI INHIBIT

BSE INFORM FLIGHT AND FIDO
AND RECOMMEND TLI INHIBIT

CUES:

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

BITS D26 AND D25 FOR Z
ACCEL SET TO MONE"

PRICR TO TB6 + 9 MIN 10 SEC.
BITS D24 AND D23 FOR X
B. AFTER TB6 + 9 MIN B. ACCEL SET TO "ONE"

10 SEC

CONTINUE MISSION

BSE INFORM FLIGHT AND FIDO. BITS D22 AND D21 FOR Y

ACCEL SET TO "ONE"

2, ACCELEROMETER PICKOFFS
(X, Y, OR Z) INDICATE IN
EXCESS OF 0.5 DEG AND NOT
DECREASING (H10~603, H11-
603, H12-603).

NOTES:

1. LVDC SWITCHES TO A BACKUP
MODE AND UTILIZES A PRE-
COMPUTED F/M PROFILE FOR
FAILED AXIS DURING S—EVB
BURN, .

2. ACCELEROMETER FAILURE
OCCURRING DURING TB5 WILL
NOT BE RECOGNIZED UNTIL
T86 INITIATED.

8-2 S-1VB STAGE 03/H2 BURNER
FUEL PROPELLANT VALVE

FAILS CLOSED

RESTART CONTINUE MISSION CUES:

BSE INFORM FLIGHT AND COMMAND: 1. BURNER CHAMBER DOME TEMP-
PERATURE INDICATES 460°R
A.  BURNER SHUTDOWN OR LESS (C0382-403).
B. CONTINUOUS VENT SYSTEM 2,

ORIFICE OPEN

BURNER NOZZLE TEMPERATURE
(CD380-403) OFF SCALE LOW.

C. CRYOGENIC REPRESSURIZATION 3.
OFF

BURNER GHp INJECTOR TEM-
PERATURE (C0383-403),

4. AMBIENT REPRESSURIZATION
MODE SELECT (KO0195-404),

5. BURNER PROPELLANT VALVE
POSITIONS (K0180-404,
K0192-403).

NOTES:

1. THE Og/Hp BURNER VOTING
CIRCUIT WILL NOT DETECT
FAILURE OF THE BURNER TO
IGNITE OR BURNER FLAME-QUT
IN THE EVENT THE FUEL
PROPELLANT VALVE FAILS
CLOSED.

MISSTON REV DATE SECTION GROUP

APOLLO 10 FINAL 4/15/69
FROITSS Yorm 291 {41 883)
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SECTION 8 ~ SLV - TB6 - CONTINUED

NASA -— Manned Spacecraft Center
MISSION RULES

REV] RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

8-3

LHp CHILLDOWN SYSTEM FAILS
DURING RESTART PREPARATIONS

RESTART

CONTINUE MISSION

A.

BSE INFORM FLIGHT AND ATTEMPT
TO CORRECT SITUATION SPECIFIED
IN NOTE 1CA), 1CB), 1(D)

IF UNSUCCESSFUL., BSE INFORM
FLIGHT AND AT TBE + 8 MIN
45 SEC COMMAND FUEL LEAD

CUES:

1. LHo PREVALVE OPEN
(KI1i-4ok),

2. LHg PREVALVE CLOSE
(K112-404),

3. LHy BLEED VALVE CLOSE
(K127-401).

4. LHp RECIRC VALVE CLOSE
(K136-409).

5. LHp RECIRC FLOW (FO05-404))

6. LHp; PUMP INLET PRESS
(D002-403).

7. LH2 ULLAGE PRESS (D177-409
D178-%09).

(-]

LHyp PUMP INLET TEMP
" (C003-403).

NOTES:

1. LHy CHILLDOWN WILL NOT BE
SATISFACTORY IF:

CAd
1€:))

(Cop)
(0]

PREVALVE IS OPEN
RECIRCULATION VALVE
IS CLOSED

BLEED VALVE IS CLOSED
CHILLDOWN PUMP IS NOT
ON

2. THIS FAILURE AND THE FUEL
LEAD WILL REQUIRE
EVALUATION OF RESIDUALS
TO DETERMINE ADEQUACY FOR
TLI VELOCITY CUTOFF
(REF FMR 7-1D.

MISSION

REV DATE

SECTION

GROUP PAGE

APOLLO 10

FINAL 4/15/69 SLY

- TB6

8-3

FEC/TS" Yorm 291 (A7 583



SECTION 8 - SLV - TB6 - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

S-IVB STAGE LOX CHILLDOWN
SYSTEM FAILS DURING RESTART
PREPARATIONS

RESTART

CONTINUE MISSION

BSE INFORM FLIGHT AND ATTEMPT
TO CORRECT SITUATION SPECIFIED
IN NOTE 1(A), 1(B), 1(D)

1.

1.

CUES:

LOX PUMP INLET PRESSURE
(D0O003Z~-403D AND LOX TANK
ULLAGE PRESSURE (D0179-L06;
D0180-406),

LOX CHILLDOWN FLOWRATE
CFO004-424),

LOX PUMP INLET TEMPERATURE
(C0004-403),

LOX PREVALVE OPEN POSITION
(K0109-403),

LOX PREVALVE CLOSED
POSITION (KO110-403D,

LOX BLEED VALVE POSITION
(K0126-401D,

LOX RECIRCULATION VALVE
POSITION (K0139-424),

NOTES:

LOX CHILLDOWN WILL NOT BE
SATISFACTORY IF:

(AY
€:);

)
(7))

PREVALVE IS OPEN
RECIRCULATION VALVE IS
CLOSED

BLEED VALVE IS CLOSED
CHILLDOWN PUMP IS NOT
ON

8-5

LOW LHy TANK ULLAGE
PRESSURE AT TB6 + 9 MIN
10 SEC (SEE NOTES 1 AND 2)

RESTART

TLI INHIBIT

BSE INFORM FLIGHT AND RECOMMEND
TLI INHIBIT.

1.

2.,

1.

CUES:

{Hy TANK ULLAGE PRESSURE
(D177-%10, D178-410).

LHp PUMP INLET PRESSURE
(D002-403).

NOTES :

THIS RULE IS NOT VALID WITH
ANY INDICATION OF AN LHg
VENT VALVE PROBLEM (I.E.,
LEAKAGE OR FAILURE TO
CLOSE). (SEE FMR 7-17 AND
8-7.0

AT TB6 + 9 MIN 10 SEC, THE
LHy TANK ULLAGE PRESSURE
SHOULD BE & PSIA HIGHER
THAN ULLAGE PRESSURE
DURING ORBITAL COAST TO
MEET RESTART REQUIRE-
MENTS.

- MISSION

REV DATE

SECTION

GROUP

PAGE

APOLLO 10

FINALL 4/15/69

SLV ~ TB6

8-4
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SECTION 8 - SLY — TB6 - CONTINUED

NASA — Manned Spacecraft Center

~ MISSION RULES

REV]| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
8-6 S-1VB ACTUATOR CONFIRMED RESTART TLI INHIBIT CUFS:
HARDOVER PRIOR TQ TB6 + 9
MIN 10 SEC BSE INFORM FLIGHT AND RECOMMEND  [l. ACTUATOR POSITIONS + 5 DEG
TL1 INHIBIT OR GREATER (§1-400, ¢1-403,
G2-400, G2-403),
NOTE :
BOTH TNDIVIDUAL ACTUATOR
POSITIONS MUST CONFIRM
MALFUNCTION PRIOR TO RECOM-
MENDING $/C SEPARATION OR
TLI INHIBIT.
8-7 S-IVB STAGE CONTINUOUS VENT RESTART | CONTINUE MISSION/TLI INHIBIT CUES:
SYSTEM (CVS) REGULATOR
FAILS TO CLOSE DURING BSE INFORM FLIGHT AND COMMAND: 1. CVS REGULATOR CLOSED
RESTART SEQUENCE (K154-411),
1. SECOND BURN RELAY OFF
' 2. CVS NOZZLE PRESSURE REMAINS
2. ATTEMPT TO CLOSE THE CVS GREATER THAN 3 PSIA
REGULATOR (D181-409, D182-409)
IF NEITHER 1 NOR 2 IS SUCCESSFUL, |3. 1Hg TANK ULLAGE PRESSURE
BSE INFORM FLIGHT AND RECOMMEND (D177-410, D178-410).
TLI INHIBIT,
MISSION REV DATE SECTION GROUP PAGE
APOLLO 10 JFINAL  4/15/69 SLY-TB6 8-5
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NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE

CONDI T TON/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

8-8

LOSS OF ATTITUDE CONTROL
DURING S-1VB SECOND BURN

RESTART

SPACECRAFT_SEPARATION

BSE INFORM FLIGHT AND FIDO.
CONTROL.

CREW WILL ABORT ON LIMITS.

INFORM CREW OF LOSS OF ATTITUDE

CAPCOM]

1.

3.

1.

2,

CUES:

NOTES:

ANGULAR RATES -~ PITCH
(R4-602, R13-602), YAW
(R5-602, R8-602), OR ROLL
(R6~602, R12-602) GREATER
THAN 5 DEG/SEC AND NOT
DECREASING.

PLATFORM GIMBAL ANGLES
PITCH, YAW, OR ROLL
(H60-603), CHANGING AT
RATES GIVEN IN CUE 1,

LOSS OF ATTITUDE CONTROL
ALERT (SEE NOTE 2).

THE SLV YAW GIMBAL (2-AXISD
IS CRITICAL BEYOND + 45 DEG

LOSS OF ATTITUDE CONTROL
ALERT WILL BE GIVEN FOR
THE FOLLOWING CONDITIONS:
(A) LVDC/LVDA COMPUT-
ATIONAL FAILURE.
ATTITUDE ERROR
SIGNALS ROLL >+3.5
DEG, PITCH AND YAW
>+5 DEG

®>

FAILURE TO INITIATE
PROPER GUIDANCE
SEQUENCE.

w

(D) FAILURE OF S-I1VB

ENGINE HYDRAULICS.
(E) ATTITUDE REFERENCE
FAILURE .,

MISSION

REV DATE

SECTION

GROUP

PAGE

APOLLO 10

FINAL 4/15/69

SLV -~ TB6

8-6

FEC/TS Form
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SECTION 9 ~ SLv TBS

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
SUMMARY OF SAFING AND SLINGSHOT RULES
9-1  STAGE PNEUMATIC DUMP FAILS
9-2  LOX DLMP FAILS
9-3  ENGINE CONTROL BOTTLE DUMP FAILS
9-4  RESERVED
9~5  LOSS OF APS FOR DWMP
THE FOLLOWING REFERENCED FLIGHT MISSION RULES ARE ALSO APPLICABLE DURING TIME BASE EIGHT (TBR)
7-3  J-2 ENGINE MAIN FUEL VALVE (MFV) FAILS TO CLOSE AT FIRST S-IVB CUTOFF, SECOND S-1VB CUTOFF
7-4  J-2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST S-IVB CUTOFF, SECOND BURN CUTOFF
7-8  LOSS OF ATTITUDE CONTROL DURING TB5 AND TB7 TO SPACECRAFT SEPARATION, TB6& TO TB6 + & MIN 20 SEC
AFTER SPACECRAFT SEPARATION, AFTER TBS INITIATE
7-13 1U ECS VALVE FAILS TO CYCLE OPEN AND CLOSED
7-14 S-IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20 PSID OR PLUS 30 PSID,
MINUS 26 PSID OR PLUS 36 PSID
7-25 S-1VB STAGE LOX NON-PROPULSIVE VENT (NPV) FAILS TO OPEN AT TB7 + 0.7 SEC, TO LATCH OPEN AT
TB «+ 17 MIN 3 SEC
7-26 LHp LATCHING VENT VALVE FAILS TO LATCH OPEN AS PROGRAMED
7-28 $-1VB STAGE COLD HELIUM DUMP FAILS TO INITIATE
MISSTON REY | DATE SECTION GROUP PAGE
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SECTION

9 - SLV ~ TB8 - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] RULE CONDITION/MALFUNCT ION PHASE RULING CUES /NGTES / COMMENTS
9-1 S-IVB STAGE PNEUMATIC DWMP| SLINGSHOT | CONTINUE MISSION CUES :
FAILS TO INITIATE
BSE INFORM FLIGHT AND ATTEMPT TO [1. ENGINE PUMP PURGE PRESSURE
OPEN THE ENGINE PUMP PURGE CONTROL (D050-403).
VALVE
2. AMBIENT HELIUM SUPPLY
PRESSURE (D236-403,
D256-403).
9-2 S-1VB LOX DUWMP FAILS TO SLINGSHOT | CONTINUE MISSION [CUES :
INITIATE AT TB8 + 12 MIN
2.8 SEC BSE INFORM FLIGHT AND ATTEMPT TG [1. MAIN OXIDIZER VALVE
INITIATE LOX DUMP BY OPENING THE POSITION (G0003-%01).
MAIN OXIDIZER VALVE
2. MAIN OXIDIZER VALVE OPEN
DISCRETE (K0120-401),
3. LOX PUMP INLET TEMPERA-
TURE (CO004-403).
4, LOX RECIRCULATION FLOW-
RATE CFDO04-424),
9-3 ENGINE CONTROL BOTTLE DUMP | SLINGSHOT | CONTINUE MISSION [CUE:
FAILS TO INITIATE
BSE INFORM FLIGHT AND ATTEMPT TO |ENGINE CONTROL HELIUM SPHERE
OPEN THE ENGINE HELIUM CONTROL PRESSURE (D019-401, D242-401).
VALVE
9~k RESERVED
9-5 LOSS OF EITHER OR BOTH APS | SLINGSHOT | CONTINUE MISSION [CUES :
MODULES PRIOR TO OR DURING
PROPELLANT DUMP BSE INFORM FLIGHT AND COMMAND 1, MANIFOLD PRESSURE MOD 1
S-IVB BURN MODE ON LESS THAN 160 PSIA {OXID-
FUEL) (D70-414, D71-414),
2. MANIFOLD PRESSURE MOD 2
LESS THAN 160 PSIA COXID-
FUEL) (D72-415, D73-415).
3, ATTITUDE CONTROL HELIWM
CONTROL PRESSURE TANK 1
APPROXIMATELY 1100 PSIA
(D35-414, D250-414).
4, ATTITUDE CONTROL HELIUM
CONTROL PRESSURE TANK 2
APPROXIMATELY 1100 PSIA
(D36-415, D251-415),
RULE NUMBERS 9-6 THROUGH
9-9 ARE RESERVED.
MISSION REV DATE SECTION GROUP PAGE
APQLLO 10 |FINAL 4/15/69 SLV - TB8 9-2
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SECTION 9 - SLV - TB8 - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM [ PRELAUNCH INSTRUMENTATION |
MEAS TRANS- CATE- EFFEC~
9-10 MEASUREMENT DESCRIPTION NUMBER ONBOARD DUCERS GORY TIVITY MISSION RULE REFERENCE

STAGE COMMUNICATIONS SYSTEMS AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION

STAGE COMMUNICATIONS SYSTEMS

S=1C_STAGE-NONE

S5-11 STAGE-NONE

S-1VB STAGE

MUX DP1BO (VIA IUD M

INSTRUMENT UNIT

LINK DP1B M

EMERGENCY DETECTION SYSTEM (EDS) M

COMMAND COMMUNICATIONS SYSTEM (CCS) UPLINK M

FLIGHT CONTROL MEASUREMENTS

S=1C STAGE-NONE

S5-11 STAGE

POSITION YAW ACTUATOR G8-201 HD 5—8, 8-6
POSITION YAW ACTUATOR G8-202 HD 6-8
POSITION YAW ACTUATOR G8~-203 HD 6-8
POSITION YAW ACTUATOR G8-204 HD 6-8
POSITION PITCH ACTUATOR G9-201 HD 6-8, 8-6
POSITION PITCH ACTUATOR 69-202 HD 6-8
POSITION PITCH ACTUATOR G9-203 HD 6-8
POSITION PITCH ACTUATOR G9-204 i HD 6-8

E1 YAW ACTUATOR PIST POS G30-201 HD 6-8

E2 YAW ACTUATOR PIST PQS G30-202 HD 6-8

E3 YAW ACTUATOR PIST POS G30-203 HD 6-8
_Eh YAW ACTUATOR PIST POS G30-204 HD 6-8

E1l PITCH ACTUATOR PIST POS G31-201 HD 6-8

E2 PITCH ACTUATOR PIST POS G31-202 HD 6--8

E3 PITCH ACTUATOR PIST POS G31-203 HD 6-8

E4 PITCH ACTUATOR PIST POS G31-204 HD 6-8

VOLT, IGNITION DC BUS ’ M125-207 HD 6-9

5—-IVB STAGE

PRESS, FUEL PUMP INLET D2-403 7-14
PRESS, FUEL TANK ULLAGE EDS 1 D177-410 METER® COMMQN} 2 OF 3 7-14
PRESS, FUEL TANK ULLAGE EDS 2 D178-410 METER¥ COMMON M 7-14
PRESS, OXID PUMP INLET D3-403 7-14/19,
PRESS, OXID TANK ULLAGE EDS 1 D179-406 METER® COMMONY 2 OF 3 7-14/19, 8-5
PRESS, OXID TANK ULLAGE EDS 2 D180-406 METER¥ COMMON M 7—14/19, 8-5
PRESS, COLD HELIUM SPHERE Dib-425 HD 7-18
FPRESS, GH2 START BOTTLE D17-401 HD 7-20
PRESS, ENG CONTROL He SPHERE D19-401 HD 7-16
PRESS, HYDRAULIC SYSTEM Di1-403 HD 6—10, 7-22
PRESS, RESERVQOIR OIL D42-403 HD 6-10, 7-22
PRESS, AMBIENT He PNFU SPHERE D236-403 HD 7-15
PRESS, GH2 START BOTTLE BKUP MEAS D241-401 HD 7-20
PRESS, ENG CONT He SPHERE BKUP

MEAS D242-401 HD 7-16

PRESS, AMB He PNEU SPHERE D256-403 HD 7-15
PRESS, COLD He SPHERE D263-403 HD 7-18
FLOWMETER, OXIDIZER F1-401 HD 7-4
DOSITION, PITCH ACTUATOR Gl-403 HD 8-6
POSITION, YAW ACTUATOR G2-403 HD 8-6
JOSITION, MAIN OXIDIZER VALVE G3-401 HD 7-4
POSITION, PU SYSTEM RATIO VALVE G10-401 HD “7-21

OLT, F/U 1 EBW RANGE SAFETY M30-411 HD 7-5

OLT, F/U 2 EBW RANGE SAFETY M31-411 HD 7-5

OLT, PU VALVE POSITION FEEDBACK  MB1-411 HD 7-21

ETWORK MAND

MISSICN REV DATE SECTION GROUP PAGE
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SECTION 9 - SLV ~ TB8 - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV{ ITEM
_ MEAS TRANS- CATE-  EFFEC-
9-10 MEASUREMENT DESCRIPTION NUMBER ONBOARD DUCERS GORY TIVITY MISSION RULE REFERENCE
CONT'D :
MISC, SEC R/S RCVR 1 L/L S1G STR N57-411 HD 7-5
MISC, SEC R/S RCVR 2 L/L SIG STR  NG2-411 HD 7-5
LEVEL, RESERVQIR OIL L7-403 HD 5—10, 7-22
INSTRUMENT UNIT
GUIDANCE COMPUTER OPERATION HB0-603 M 6-1/4/7/9, 7-8/11,
COMPUTER RESET PULSE NO. 1-
GUIDANCE DECODER J71-603 1 0OF 2 8-1/8
COMPUTER RESET PULSE NO. 2- REQUIRED TO COMPLETE
GUIDANCE DECODER J72-603 M MULTIPLE WORD
GROUND COMMANDS
ANG VEL PITCH CONTROL RU-602 HD 6-1/7, 7-8, 8-8
ANG VEL YAW CONTROL R5-602 HD 6-1/7, 7-8, 8-8
ANG VEL ROLL CONTROL RG-602 HD 6-1/7, 7-8, 8-8
ANG VEL YAW EDS GROUP 1 (REF) R8-602 HD 6-1/7, 7-8, 8-8
ANG VEL ROLL EDS GROUP 2 (REF)  R12-602 HD 6-1/7, 7-8, 8-8
ANG VEL PITCH EDS GROUP 3 (REF)  R13-602 HD 6-1/7, 7-8, 8-8
ONBOARD
DISPLAY
MISSION REY DATE SECTION GROUP PAGE
APOLILO 10 fErnar | u/issee ) siv — TRg PRELAUNCH INSTRUMENTATION 94
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SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
GENERAL
10-1 | LAUNCH
LAUNCH WILL BE CONTINUED AS LONG AS THE SUIT CIRCUIT AND Oy SUPPLY WILL SUPPORT FLIGHT CREW DEMANDS FOR
AT LEAST ONE REV AND ENTRY INTO 2-1. THERE ARE NO COOLANT FAILURES FOR WHICH LAUNCH/INSERTION PHASE
WILL 8E TERMINATED.
TLC & TEC
WATER EVAPORATION WILL BE LIMITED TO COMPONENT TESTING.
ALL PHASES
A. BACKUP SYSTEMS AND BACKUP COMPONENTS WILL BE USED FOR THE MOST RAPID PRACTICAL RETURN TO EARTH,
NOT FOR MISSION CONTINUTATION.
B. LM SYSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUP. IF CSM SYSTEMS REQUIRE LM BACKUP
THE DESCENT STAGE WILL BE RETAINED WHERE POSSIBLE.
C. TO CONTINUE, WATER QUANTITY PREDICTIONS MUST REFLECT ADEQUATE QUANTITIES TO MEET NORMAL MISSION
REQUIREMENTS .
10-2 | DEFINITIONS
LOSS OF CABIN INTEGRITY: CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE
MAINTAINED >4,5 PSIA BY CABIN PRESSURE REGULATORS (1.2 LB/HR TOTALD.
LOSS_OF SUIT INTEGRITY: TOTAL PGA AND SUIT LOOP LEAKAGE »0.5 PSI/MIN (1.5 LB/HR) DURING
PGA SUIT LOOP PRESSURE CHECK,
LOSS_OF SUIT CIRCUIT: INABILITY OF THE SUIT CIRCUIT TO MAINTAIN ADEQUATE CREW COMFORT
AND/OF CO2 REMOVAL WITHOUT USING DIRECT Os.
LOSS_OF O, MANIFOLD: AN Oy MAINFOLD OR REGULATOR FAILURE WITH WHICH THE SUIT CIRCUIT Op
DEMANDS CANNOT SE SUPPLIED FOR ENTRY.
LOSS OF PRIMARY LOOP COOLING: LOSS OF ALL FLOW, A LEAK WHICH CANNOT BE ISOLATED, OR COMBINED
FAILURES SUCH THAT RADIATORS AND EVAPORATOR PROVIDE NO COOLING.
LOSS OF SECONDARY LOOP COOLING:  LOSS OF ALL FLOW, A LEAK WHICH CANNOT BE ISOLATED, OR COMBINED
FAILURES SUCH THAT RADIATORS AND EVAPORATOR PROVIDE NO COOLING.
LOSS OF COOLANT LOOP RADIATORS:  RADIATOR LEAK, BLOCKAGE OF ALL FLOW THROUGH RADIATORS, OR RADIATOR
DEGRADATION SUCH THAT TOTAL LONG TERM USAGE OF WATER IS MORE THAN
IS BEING PRODUCED.
L0SS OF ALL COOLING: LOSS OF PRIMARY AND SECONDARY LOOP CCOLING.
LSS OF SURGE TANK AND/OR
REPRESS PACK: SURGE TANK, REPRESS PACK, OR ASSOCIATED ISOLATABLE PLUMBING
FAILURES WHICH REQUIRE ISOLATION OF THE SURGE TANK AND/CR REPRESS
PACK.
RULE NUMBERS 10-3 THROUGH
10-9 ARE RESERVED.
MISSION | REV |baTte SECTION GROUP PAGE
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SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REVE TTEM
[SYSTEMS MANAGEMENT |
A | 10-10 | 0y SYSTEM
A. SUIT FLOW RELIEF VALVE WILL REMAIN CLOSED FOR DURATION OF FLIGHT,
B. NORMAL CM REPRESSURIZATION WITH LM MANNED WILL UTILIZE THE REPRESS PACK.
C. SURGE TANK WILL BE ON LINE EXCEPT DURING LM PRESSURIZATION OR CM PRESSURIZATION WITH THE LM MANNED,
WHEN IT WILL BE ISOLATED TO MAINTAIN QUANTITY >500 PSIA.
D. THE PLSS VALVE WILL BE IN OFF POSITION FOR ALL PHASES EXCEPT LAUNCH AND TUNNEL/LM PRESSURIZATION
AND RECHARGE,
E. THE SUIT CIRCUIT MUST BE PURGED OF ACCUMULATED Ho ONCE EVERY 6 HOURS FOR ONE MINUTE WHEN ALL
CREWMEN ARE SUITED AND THE SUIT CIRCUIT IS ISOLATED.
F. THE SURGE TANK AND REPéESS PACK WILL NORMALLY BE RECHARGED SIMULTANEOUSLY.
G. CM CABIN PRESSURE WILL NOT BE ALLOWED TO DROP BELOW 4.0 PSIA DURING NORMAL LM PRESSURIZATION EXCEPT
DURING TDEE. - , g
H. THE CM ECS WILL NORMALLY SUPPLY ALL Op FOR CONSUMPTION AND LEAKAGE DURING IVT.PHASES.
I. LIOH CANISTER WILL BE REPLACED EVERY 12 HOURS OR 7.6 MM HG OF PCOy WHICHEVER COMES FIRST.
J. THE FLIGHT CREW WILL DON SUITS FOR THE FOLLOWING:
1. INABILITY TO MAINTAIN CABIN PRESSURE ABOVE 4.5 PSIA
2. ALL UNDOCKED OPERATIONS
3, TDEE
4, GLYCOL LEAKS IN COMMAND MODULE
5. FIRE, SMOKE, CONTAMINATION IN CABIN
K. THE FLIGHT CREW WILL DOFF SUITS (TIME AND CONDITIONS PERMITTING) FOR THE FOLLOWING:
1. LOSS OF SUIT CIRCUIT
2. CONFIRMED LEAK OF GLYCOL IN SUIT CIRCUIT
l L. CABIN FANS WILL MORMALLY BE OFF FOR MISSTON DURATION,
COOLANT MANAGEMENT
A. FOR SIMULTANECUS PRIMARY AND SECONDARY LOOP OPERATION, NORMALLY EITHER THE PRIMARY OR SECONDARY
LOOP RADIATOR WILL BE ISOLATED.
B, GLYCOL RESERVOIR WILL BE ON LINE AND RADIATORS WILL BE BYPASSED FOR LAUNCH.
C. INDICATED GLYCOL ACCUMULATOR QUANTITY WILL‘BE MAINTAINED BETWEEN 30 AND 65 PERCENT.
. D. SECONDARY COOLANT WILL 8E OFF FOR LAUNCH.
E. ADDITIONAL.POWER LOADS WILL BE ADDED AS REQUIRED IN AN ATTEMPT TO MAINTAIN PRIMARY RADIATOR
OUTLET TEMPERATURE >-20 DEG.
MISSTON REV | DATE SECTTON GROUP PAGE
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SECTION 10 - CSM ENVIROMMENTAL CONTROL SYSTEM - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

Rev| I1TEM
WATER SYSTEM
A. WASTE WATER WILL BE DUMPED OVERBOARD AS REQUIRED TO MAINTAIN INDICATED QUANTITY <85-90 PERCENT.
WASTE WATER WILL NCRMALLY BE DUMPED TO 25 PERCENT; HOWEVER, IF WASTE WATER QUANTITY INSTRUMENTATION
(CFO00Y) IS LOST, WASTE WATER WILL BE DUMPED UNTIL POTABLE WATER QUANTITY (CF0010) BEGINS TO
DECREASE
B. - WATER DUMPS WILL BE MANAGED SO THAT:
1. AT LOl, THE WASTE TANK WILL CONTAIN >75 PERCENT.
2. AT CM-SM SEPARATION, THE POTABLE TANK WILL BE FULL AND THE WASTE TANK WILL BE 90 PERCENT FULL.
C. GENERAL DUMPING CONSIDERATIONS TO REDUCE TRAJECTORY CALCULATION PERTURBATIONS:
1. DUMPS WILL BE PERFORMED (IF REQUIRED) WITHIN 2 HOURS PRECEDING MCC MANEUVERS.
2. 1F DUMPS ARE REQUIRED IN LUNAR ORBIT THE OPTIMJUM DUMP TIME IS IMMEDIATELY PRECEDING SLEEP
PERIODS.
SYSTEM, BACKUP
LM STSTEMS WILL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUP, DESCENT STAGE WILL BE RETAINED IF POSSIBLE.
RULE MUMBERS 10-11 THROUGH
10-19 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
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SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV RULE CONDITION/MALFUNCTION PHASE I RULING CUES/NOTES/COMMENTS
|SPECIFIC MISSION RULES ]
10-20 CABIN PRESSURE CANNOT BE LAUNCH CONTINUE MISSION NORMAL RELIEF STARTS AT 50
RELIEVED SECONDS
10-21 CABIN PRESSURE DECREASING e CREW OPTION TO USE LM
AND/OR <4,5 PSIA AND: ' ENVIRONMENT FOR EARTH
RETURN IN LIEU OF SUITED
RETURN.
A, SUIT PRESSURE »3.5 LAUNCH A.1l, CONTINUE MISSION
PSIA
ALL 2. ENTER NEXT BEST PTP
IF CABIN PRESS NOT RESTORED
>4,5 PSIA, .
B. SUIT PRESSURE <3,5 LAUNCH B.1 ABORT ASAP
PSIA
ALL 2. ENTER ASAP
¢, LO0SS OF SUIT CIRCU- LAUNCH c.1 ABORT ASAP C.1. CORRESFONDS TO 12.6 LB/
LATION OPEN DIRECT O3 45 DEG FROM HR (APPROX 3 CFM/
LAUNCH SETTING. CREWMAND
ALL 2. ENTER ASAP
A 10-22 LOSS OF SUIT CIRCULATION e LM SYSTEMS (IF AVAILABLE)
CABIN STABLE, AND >4.5 WILL BE USED FOR COz AND
PSIA H20 REMOVAL.
LAUNCH A. CONTINUE MISSION A. CORRESPONDS 70O 12.6 LB/HR
OPEN DIRECT 0o VALVE 45 DEG CAPPROX 3 CFM/CREWMAN)D
"FROM LAUNCH SETTING.
EO 8. ENTER NEXT BEST PTP WITHIN
4 HOURS
1. DOFF SUITS.
2. OPEN WASTE OVERBOARD B.2, WASTE OVERBOARD BLEED =
DRAIN VALVE TO OBTAIN 1.00 LB 02/HR
| CABIN BLEED FLOW.
3. DON FACE MASKS AFTER 1 3, TIME REQUIRED FOR CM
HOUR COq PARTIAL PRESSURE TO
INCREASE TO 7.6 MM HG
1 CREWMAN: 4 HR.
3 CREWMAN: 80 MIN,
ALL C. ENTER NEXT BEST PTP
10-23 LOSS OF SURGE TANK OR FOR LEAK IN SURGE TANK, ISO-
REPRESS PACK LATE SURGE TANK AND PLACE
PLSS VALVE TO FILL.
LAUNCH A. CONTINUE MISSION
ALL 8. CONTINUE MISSION
MISSION REV DATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 CSM ENVIRONMENTAL CONTROL SYSTEM SUIT/CABIN 10-4
}"l‘(_'/’l'ﬂ' Form 291, (A" 6{3‘;




SECTION 16 - CSM ENVIRONMENTAL CONTROL SYSTEM — CONTINUED

Miss!

NASA — Manned Spacecraft Center

ON RULES

REV]| RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

10-24

LOSS OF SURGE TANK AND
REPRESS PACK

LAUNCH

ALL

TEC

CONTINUE MISSION

CONTINUE MISSION

CONTINUE MISSION

PLAN TO RESTORE ENTRY O BY
STORING OPS IN CM AT FINAL
LM EGRESS. '

DOFF SUITS FOR ENTRY.

B. OPS Op QTY
2 TANKS -2 LB/TANK

10-25

FIRE OR SMOKE IN COMMAND
MODULE

LAUNCH

ALL

A,

B.1.

ABORT
1. DECOMPRESS CABIN

2, TROUBLESHOOT ELECTRICAL
SYSTEM PER FLIGHT CREW
CHECKLIST BOOST FIRE
PROCEDURES .

TROUBLESHOOT/COMBAT FIRE
PER FLIGHT CREW CHECKLIST
EMERGENCY PROCEDURES.

ASSESS DAMAGE AND REMOVE
POWER FROM AFFECTED SYSTEMS |

ENTER NEXT BEST PTP

10-26

CONTAMINATION IN CABIN

ALL

CREW MAY ELECT TO DECOMPRESS

IF UNABLE TO CLEAR CONTAMINA-
NATION, MISSION MAY BE TERMI-

_NATED EARLY,

10-27

LOSS OF SUIT INTEGRITY

LAUNCH
EC
TEC

TDSE

ALL

CONTINUE MISSION
CONTIMNUE MISSION
INHIBIT TDEE

TERMINATE PHASE

CONTINUE LM EJECTION IF LM IS
PRESSURIZED AND TUNNEL WORK
1S COMPLETE.

NO-GO FOR UNDOCK

CONTINUE MISSION
NO-GO FOR UNDOCK

CONTINUE MISSION EXCEPT FOR
MAJOR CSM PRESSURE VESSEL
CONFIGURATION CHANGES

MISSTON

REV DATE

SECTION

GROUP PAGE

APCLLO 10

FINA

4/15/69

CSM ENVIRONMENTAL CONTROL SYSTEM

SUIT/CABIN

10-5

FEC/TS T Form 291 (A 63)




SECTION 10 — CSM ENVIROMMENTAL CONTROL SYSTEM — CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITTON/MALFUNCT ION PHASE RULING CUES/NOTES/COMMENTS
10-28 [ LOSS OF O, MANIFOLD
A. 02 MANIFOLD LEAKS >4 | LAUNCH A.l. CONTINUE MISSION
LB/HR AND CABIN PRES-
SURE >4.5 PSIA ALL 2. ENTER NEXT BEST PTP A.2. APPROXIMATELY 5 HOURS
. ARE REQUIRED TO DEPLETE
CABIN O FROM 4.8 TO
3.5 PSIA, WITH 0.456 LB/
HR USAGE RATE (CREW +
CABIN LEAK + TANK PRESS
BLEED)
CA) VERIFY SURGE TANK AND
REPRESS PACK ISOLATED
UNTIL ENTRY.
(B) RETRIEVE OPS FROM LM, A.2.(B) CREW OPTION TQ USE
LM ENVIRONMENT FOR
EARTH RETURN IN LIEU
OF MANUAL CABIN
PRESSURE REGULATION.
B. Qp MANIFOLD LEAKS LAUNCH B.1.  ABORT_ASAP
>4 LB/HR AND CABIN
PRESSURE <4.5 ALL 2. ENTER_ASAP
USE OPS IN SUITED MODE FOR WM 02 (IF AVAILABLE) MAY BE
ENTRY USED TO SUPPLEMENT CSM
SUPPLY.
10~29] LOSS OF ONE MAIN REGULA- | LAUNCH A. CONTINUE MISSION
TOR
EO B. NO-GO FOR TLI
TLC C. ENTER NEXT BEST PTP
ALL D. CONTINUE MISSION
CONSIDER TEI AT NEXT BEST
OPPORTUNITY AFTER RNDZ
10-30) BOTH MAIN REGULATORS LM SYSTEMS (IF AVAILABLE) MAY
FAILED CLOSED BE USED IN LIEU OF CSM SYSTEMS
LAUNCH A, CONTINUE MISSION
ALL B. ENTER NEXT BEST PTP
10-31]| LOSS OF ONE SUIT COMPRES- | LAUNCH A, CONTINUE MISSION
SOR .
EO B, NO-GQ FOR TLI
ALL C. CONTINJE MISSION
CONSIDER RETAINING 1M ASCENT
STAGE AND DOING EARLY TEI AT
NEXT OPPORTUNITY AFTER RNDZ
RULE NUMBERS 1G-32
10-39 ARE RESERYED,
MISSTON REV DATE SECTION GROUP PAGE
APOLLO 10 [FINAY 4/15/G9 CSM ENVIRONMENTAL CONTROL SYSTEM SUIT/CABIN 10-6

FEC/TS? Form 291 (A1G 63)



SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM ~ CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
10-40 | PRIMARY COQLANT LOOP
MALFUNCTIONS
A, |.OSS OF EVAPORATOR LAUNCH A,l, CONTINUE MISSION A.l, REF MALF PROC
ALL 2, CONTINUE MISSION 2.{A) MAINTAIN PRI RAD
ACTIVATE SECONDARY COOLANT QUT TEMP >-20°F,
LOOP WITH RADIATORS IN BY-
PASS AS REQUIRED TO MAIN- (B) WATER MANAGEMENT
TAIN PRIMARY EVAPORATOR MAY DICTATE ACTIVA-
QUT TEMP <80°F OR AS RE- TION AND DEACTIVA-
QUIRED FOR CREW COMFORT . TION OF SECONDARY
LOOP TO MAINTAIN
PRI RAD OUT TEMP
BETWEEN b5 AND 80°F.
B, LOSS OF RADIATORS‘ LAUNCH B.1. CONTINJE MISSION B.1. REF MALF PROC
EO 2. NO-GO FOR TLI
€A) ACTIVATE SECONDARY
LOOP,
(B) USE PRIMARY LOOP IN
ADDITION TO SECONDARY
LLOOP FOR G&N OPERA-
TIONS,
ALL 3. ENTER NEXT BEST PTP
C, TOTAL LOSS OF LOOP LAUNCH c.1 CONTINUE MISSION
ACTIVATE SECONDARY LOOP
EQ 2, NO-GO FOR TLI C.2. ALTERNATE MISSION MAY
ACTIVATE SECONDARY LOOP BE PERFORMED.
ALL 3, ENTER NEXT BEST PTP
- ACTIVATE SECONPARY LOOP
10-41 SECONDARY LOOP
MALFUNCT IONS
A, LOSS OF EVAPORATOR ALL A, CONTINUE MISSION A. MALF ECS
B, LOSS OF RADIATORS EO B.1. NO-GO FOR TLI B.1. MALF ECS
LOOP 1S STILL OPERATIONAL
IN EVAPORATIVE MODE.
aLL 2., ENTER NEXT BEST PTP
C. TOTAL LOSS OF LOOP EQ C.1., NO-GO FOR TLI C.l, MALF ECS
ALl 2. ENTER NEXT BEST PTP
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 [eqnp 4/15/69 CSM ENVIRONMENTAL CONTROL SYSTEM COOLANT 10-7

FEC/T5: vorm 291 {a1n 68)




SECTION 10 - CSM ENVIROMMENTAL CONTROL SYSTEM — CONTINUED

NASA —— Manned Spacecraft Center

MISSION RULES

REV | RULE CONDITION/MALFUNCTION PHASE RULING CUES /NOTES/COMMENTS
10-42 | LOSS OF PRIMARY AND EO A, CONTINUE MISSION
SECONDARY EVAPORATORS NO-GO FOR TLI
TLC B. CONTINUE MISSION
NO-GO FOR LOI
ALL C. ENTER NEXT BEST PTP
10-43 | LOSS OF ALL COOLING, LM SYSTEMS CIF AVAILABLE) WILY
PRIMARY AND SECONDARY BE USED TO SUPPLEMENT CSM
OPERATIONS.
LAUNCH A. CONTINUE MISSION
EO B. ENTER NEXT BEST ATP _OR PTP
MAXIMUM ORBIT TIME!
4 HOURS EMERGENCY POWER DOWN
FOLLOWED BY 1.5 HOURS OF
POWER UP FOR ENTRY.
ALL C. ENTER ASAP
16-44 | CONFIRMED LEAK OF GLYCOL LM ENVIRONMENT (IF AVAILABLED
COQLANT MAY BE USED FOR EARTH RETURN
IN LIEU OF CSM.
A, IN COMMAND MODULE LAUNCH A.1. CONTINUE MISSION
EO 2. ENTER NEXT BEST PTP
DON SUITS. PURGE SUIT LOOP
WITH DIRECT 0,.
ALL 3. ENTER NEXT BEST PTP
B. IN SUIT CIRCUIT t AUNCH B.1. CONTINUE MISSION
EO 2. ENTER NEXT BEST PTP
DOFF SUITS AND USE FACE
MASKS IF REQUIRED.
ALL 3, ENTER NEXT BEST PTP
RULE NUMBERS 10-45 THROUGH
10-49 ARE RESERVED,
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 |FINAL 4/15/69 CSM ENVIRONMENTAL CONTROL SYSTEM COOLANT 10-8

FEC/TS Yorm 291 [ain 623



SESTILN 17

NASA — Manned Spacecraft Center

- CSM ENVIRONMENTAL CONTROL SYSTEM ~ CONTINUED

MISSIGN RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
10-50 | LOSS OF OVERBOARD DUMPS
A, NORMAL OVERBOARD DUMPS| ALL A. CONTINUE MISSION A.1. UTILIZE AUXILIARY DUMP
FROZEN OR BLOCKED FOR URINE AND WASTE
WATER DISPCSAL,
2. BLEED Oy FROM WATER
TANK THROUGH WASTE
MANAGEMENT OVERBOARD
DRAIN VALVE INTO
CABIN,
B. LOSS OF ALL OVERBOARD | ALL B. ENTER NEXT BEST PTP B.1. IF POTABLE AND WASTE
DUMP CAPABILITY TANKS (OR WASTE TANKS
ALONED BECOME FULL,
FORCED WATER BOILING
WILL BE NECESSARY TO
ALLOW FUEL CELL AND/OR
CYCLIC ACCUMULATOR
OPERATION.,
2, LM URINE STORAGE BAGS
(IF AVAILABLE) WILL BE
USED,
10-51| FAILURE OF BOTH WATER LM SYSTEMS MAY BE USED FOR
ACCUMULATORS OR UNCONTROLA HUMIDITY CONTROL.
LABLE HIGH HUMIDITY
LAUNCH A, CONTINUE MISSION
ALt B. ENTER NEXT BEST PTP
10-52| WASTE WATER TANK LEAK OR LM SYSTEMS (IF AVAILABLED MAY
L.0SS OF WASTE WATER BE USED TO SUPPLEMENT CSM.
STORAGE CAPABILITY
WHEN POTABLE WATER TANK
BECOMES FULL, FUEL CELL WATER
WILL BE DUMPED THROUGH OVER-
BOARD PRESSURE RELIEF VALVES
LAUNCH A.  CONTINUE MISSION
EQ B. CONTINUE MISSION
NO-GO FOR TLI
ALL C. ENTER NEXT BEST PTP
MISSTON REV DATE SECTION GROUP PAGE
APOLLO 10 frnal 4/15/69 CSM ENVIRONMENTAL CONTROL SYSTEM WATER AND WASTE MANAGEMENT 10-9

FEC/TSS Yorm 291 (47 62)



SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM ~ CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV | RULE CONDIT TON/MALFUNCT LON PHASE RULING CUES/NOTES /COMMENTS
10-53 { CONFIRMED LEAK IN LM SYSTEMS (IF AVAILABLE)
POTABLE WATER TANK OR MAY BE USED TO SUPPRLEMENT
UNABLE TO TRANSFER FUEL CSM,
CELL WATER TO POTABLE TANK)
LAUNCH A. CONTINUE MISSION
EQ B, CONTINUE MISSION
NO-GO FOR TLI
ENTER NEXT BEST PTP AFTER
TANK DEPLETED.
ALL C. ENTER NEXT BEST PTP
RULE NUMBERS 10-54
THROUGH 10-59 ARE RESERVED]
MISSION ]REV DATE SECTION GROUP PAGE
APOLLO 10 (FINAY 4/15/69 CSM ENVIRONMENTAL CONTROL SYSTEM WATER AND WASTE MANAGEMENT 10-10
FEC/T3 T orm 291 (AL 523




SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV| 1TEM
|INSTRUMENTATION REQUIREMENTS|
A | 20-60 | MEAS DESCRIPTION PQM ONBOARD TRANSDUCER CATEGORY REFERENCE
CABIN PRESS CFO00LP METER COMMON 1 0F 10-20
SUIT PRESS CF0012P METER COMMON 3IM
TANK BLADDER PRESS CF0120P
SUIT PRESS MANDATORY 10-21
CCUEF GAGES) CEACH CREWMAND
SURGE TANK PRESS CFO006P METER COMMON 1 OF 10-28
OXYGEN REPRESS PRESS ~  =----- METER ~  ———--- 2 M
PRIM ACCUM QTY CF0019Q METER COMMON 1 OF 10-40,
PRIM PUMP OUT PRESS CFO016P METER COMMON 2 M 1044
POTABLE H0 QTY CF0010Q METER COMMON 1 0F 10-53,
WASTE H0 QTY CF0009Q METER COMMON 2 M 10-52
SEC STEAM PRESS CFO073P METER COMMON 1 OF 10-41
SEC EVAP OUT TEMP CFOD71T METER COMMON 2 M
SEC ACCUM QTY CF0072P METER COMMON HD
SEC PUMP OUT PRESS CFO070P METER COMMON HD
PRIM EVAP OUT TEMP CFO018T METER COMMON HD
PRIM STEAM PRESS CFO034 METER COMMON HD
ECS 02 FLOW CFO035R METER COMMON HD
07 MANIFOLD PRESS CFO036P —mm= mmeeee HD
SUIT COMP PRESS CFO015P METER COMMON HD
PRIM RAD OUT TEMP CF0020T METER COMMON HD
PRIM EVAP INLET TEMP  CFOIBIT —emem  =mmmee HD
STEAM DUCT TEMP SFO263T  —emem mmmee HD
SEC RAD OUT TEMP SF0236T METER ~ —---m- HD
MISSION REV | DATE SECT ION GROUP PAGE
APOLLO 10 | A 4/23/69 CSM ENVIRONMENTAL CONTROL SYSTEM INSTRUMENTATION REQUIREMENTS 10-11

FEC/T37 Form 2927 (AL of)




CSM CRYOGENICS




SECTION 11 - CSM CRYOGENICS

NASA — Manned Spacecraft Center
MISSION RULES

REV] -1TEM
GENERAL
11-1 | LAUNCH
THERE ARE NO CRYO FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TERMINATED. FOR COMPLETE LOSS
OF THE SYSTEM RESULTING IN THREE FUEL CELL FAILURES, ENTRY WILL BE PLANNED INTO PTP 2-1. THREE ENTRY
BATTERIES ARE CAPABLE OF SUPPORTING THE LAUNCH, ONE REV OF POWER DOWN AND SCS ENTRY,
11-2 | ALL PHASES
THE CRYOGENICS SYSTEM 1S REQUIRED UNTIL CM/SM SEP SO THAT THE ENTRY AND LANDING PHASES WILL BE ENTERED
INTO WITH FULL CONSUMABLES POTENTIAL, THAT IS, FULLY CHARGED ENTRY BATTERIES AND ENTRY Op TANKS, IF
THIS CAPABILITY 1S POTENTIALLY JEOPARDIZED BY CRYO SYSTEMS DEPLETION OR MALFUNCTION, MISSION TERMINATION
PROCEDURES WILL BE ENACTED IN WHATEVER TIME FRAME 1S APPROPRIATE OR AVAILABLE, ANY ENTRY BATTERY OR
ENTRY Oy USAGE AFTER LOSS OF RECHARGE CAPABILITY FROM THE GRYO SYSTEM WILL REDUCE SUPPLY AVAILABLE
FOR ENTRY, LANDING, AND POSTLANDING.
A
| | 113 | LOSS OF CRYOGENIC TANK 1S DEFINED AS: PRESSURE CANNOT BE MAINTAINED ABOVE 150 PSIA FOR Op AND 100
PSIA FOR Hp.
A .
11-4 | LUNAR MISSION WILL BE CONTINUED AS LONG AS ENOUGH CRYO (02, Hp) IS MAINTAINED IN LOWEST TANK TO PER-
FORM AN EARTH RETURN FROM ANY POINT WITH AT LEAST A POWER LEVEL OF 50 AMPS AVERAGE. EARTH ORBIT
MISSION WILL BE CONTINUED AS LONG AS ENOUGH TOTAL CRYO (O,, Hp) IS AVAILABLE TO PERFORM AN ENTRY INTO
THE NEXT DAILY GO/NO-G0 AREA.
RULE NWMBERS 11-5 THROUGH
11-9 ARE RESERVED.
MISSION REY DATE SECTION GROUP PAGE
ApOLLO 10| A %/23/69 [ csM CRYOGENICS GENERAL 11-1

VEC/187 Form 202 (Al OF)




SECTION 11 - CSM CRYOGENICS - CONTINUED>

NASA — Manned Spacecraft Center
MISSION RULES

RV TR SYSTEMS MANAGEMENT |
A | 11-10 | CRYQ MANAGEMENT
A. MANUAL PRESSURE CONTROL WILL BE USED AS REQUIRED TO MAINTAIN:
1. TANK PRESSURES GREATER THAN 750 PSIA Oy AND 200 PSIA FOR Hy
2. QUANTITY BALANCE WITHIN & PERCENT Og AND 3 PERCENT FOR Hy
| B. IT IS PREFERABLE TO EITHER PURGE F/C OR POWER UP TO PRECLUDE VENTING.
C. 0Op TANK FANS AND Ho TANK FANS WILL NOT BE OPERATED IN THE AUTO MODE.
D, MANUAL FAN CYCLE CRITERIA:
02 AND H2 FANS WILL BE CYCLED BOTH PRE AND POST SLEEP.
11-11 | CRYO GAGING
A. ONBOARD CRYOGENIC QUANTITY GAGING IS PRIME. ACCURACY 1S %2.65 PERCENT (#8.48 LB Oy, *0.72 LB
Hp) PER TANK.
B. MCC CALCULATED QUANTITY USING PRESSURE VERSUS TEMPERATURE IS BACKUP.
RULE NUMBERS 11-12 THROUGH
11-19 ARE RESERVED,
MISSTON, REV | DATE SECTION GROUP PAGE
APOLLO 10 | o [ yynsreq | CSM CRYOGENICS MANAGEMENT 11-2
FEC/T85 Form z 2 (AUG 68)




SECTION 11 -

CSM CRYOGENICS ~ CONTINJED

NASA — Manned S$Spacecraft Center

MISSION RULES

REV] RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES /COMMENTS
| SPECIFIC MISSION RULES |
11-20 | LOSS OF ONE O, AND/OR M, | LAUNCH A, CONTINJE MISSION LM, PLSS, AND OPS O, WILL
CRYO TANK CTARK PRESSURE BE USED AS REQUIRED TO
<150 0,, <100 Hy, E0 B. CONTINVE MISSION SUPPLEMENT CSM Og.
RespECFIVELY) . NO-GO FOR TLI
TDSE C, CONTINVE MISSION
ALL D. ENTER NEXT BEST PTP
11-21 | LOSS OF BOTH 0, AND/OR H, | LAUNCH A. CONTINVE MISSION
CRYO TANK (TANE PRESSURE
<150 O, <100 Hy, ISOLATE SURGE TANK PRIOR TO
RESPECT IVELY) 800 PSIA.
EO B. ENTER NEXT BEST ATP OR PTP B, IF THREE FUEL CELLS ARE
LOST PRIOR TO CM/SM SEP,
MAXIMUM ORBIT TIME IS 4,75 SMJC'S WILL BE
HOURS FOR LOSS OF THREE INOPERATIVE.
FUEL CELLS,
'RULE NUMBERS 11-22 THROUGH
11-49 ARE RESERVED,
MISSION | REV DATE SECTION GROUP PAGE
FINA
APOLLO 10 b 4/15/69 CSM_CRYOGENICS SPECIFIC 11.3

FEC/TS" borm 291 (a1G 68)



SECTION 11 — CSM CRYOGENICS ~ CONCLUDED

MNASA — Manned Spucscraft Center
MISIOM RULES

REV | ITEM -
INSTRUWMENTATION REQUIREMENTS i
MISSION RULE
11-50 | MEAS_DESCRIPTION PO ONBOARD TRANSDUCERS CATEGORY REFERENCE
0y TANK 1 QTY 5C0032Q METER COMMON } 1 OF 2
0y TANK 2 QTY S€00330Q METER COMMON MANDATORY 11-20
0y TANK 1 TEMP SCOOMT  mmmem e HIGHLY DESIRABLE
Op TANK 2 TEMP SCOBH2ZT  mmmem e HIGHLY DESIRABLE  11-20
H, TANK 1 QTY 5C0030Q METER COMMON } 1oF2 " 41-20
Hy TANK 2 QTY SC0031Q METER COMMON MANDATORY
Hy TANK 1 TEMP e T e — HIGHLY DESIRABLE
Hy TANK 2 TEMP SCOO4ET  mmmmm e HIGHLY DESIRABLE ~ 11-20
02 TANK 1 PRESS SC0037P METER COMMON } 1 0F 2 R
Oz TANK 2 PRESS SC0038P METER COMMON MANDATORY 21-20
Hy TANK 1 PRESS SC0039P METER COMMON 1 OF 2 120
Hp TANK 2 PRESS SCO04OP METER COMMON MANDATORY 11
MISSION REYV | DATE SECT ION GROUP PAGE
APOLLO 10 |FINAL |4/15/69 CSM CRYOGENICS INSTRUMENTATION REQUIREMENTS 11-4

FEC/T3% Form 292 (AU of)



12 CSM ELECTRICAL
POWER SYSTEM




SECTION- 12 -~ CSM ELECTRICAL POWER SYSTEM

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
GENERAL :
12-1 | LAUNCH
LAUNCH WILL BE CONTINUED AS LONG AS SUFFICIENT ENERGY IS AVAILABLE TO PERFORM AN ENTRY INTO AT LEAST
PTP 2-1. THERE MUST BE AT LEAST ONE MAIN BUS AND ONE AC BUS OPERATIONAL TO CONTINUE.
12-2 | THERE ARE NG FUEL CELL FAILURES FOR-WHICH THE LAUNCH PHASE WILL BE TERMINATED AS LONG AS THREE ENTRY
BATTERIES ARE REMAINING TG SUPPLY MAIN BUS LOADS.
12-3 [ ALL PHASES
THE MISSION WILL BE CONTINUED AS LONG AS THE REQUIRED NUMBER OF FUEL CELLS ARE AVAILABLE AND ARE
CAPABLE OF SUPPORTING MISSION REQUIREMENTS OF 75 TO 90 AMPS (WITHOUT BATTERY SUPPLEMENT EXCEPT OURING
SPS AV'S) AND THREE GOOD ENTRY BATTERIES REMAIN,
12-4 | BATTERY 1S CONSIDERED FAILED IF:
A. CUTPUT <3 AMPS WHEN CONNECTED TO A MAIN BUS DURING SPS MANEUVERS (NOMINAL TOTAL BATTERY CURRENT
FOR SPS MANEUVERS IS 20 % 2 AMPS).
B. SUSTAINEC BATTERY CHARGER OUTPUT >2.0 AMPS AND ALL LOADS REMOVED.
12-5 | AN AC BUS IS CONSIDERED FAILED IF ANY TWO PHASES CANNOT BE MAINTAINED >95 VOLTS.
12-6 | AN INVERTER IS CONSIDERED FAILED IF:
A. OUTPUT VOLTAGE ON ANY PHASE >130 VAC.
B. OUTPUT VOLTAGE ON ANY TWO PHASES <95 VAC.
12-7 | FUEL CELL IS CONSIDERED FAILED FOR MISSION PLANNING IF:
A. FUEL CELL CANNOT SUPPLY SUFFICIENT POWER TO MEET ITS OWN PARASITIC LOADS (5 AMPS PLUS INLINE HEATER
POWER AS REQUIRED),
B. FUEL CELL Hy LOOP IS CONTAMINATED WITH KOM.
C. REGULATED H, PRESSURE <36.7 PSIA (CORRESPONDS TO Ny PRESSURE SHIFT DOWN TO 28.2 PSIA FOR CRITICAL
OPERATION; LOWER Np PRESSURE CAN BE MANAGED BY TURNING OFF Hy0 TANK PRESSURED.
12-8 | TLI MINIMUM PURGE CAPABILITY 1S BOTH OXYGEN AND HYDROGEN ON ONE FUEL CELL AND AT LEAST OXYGEN ON ANY
OTHER FUEL CELL. .
RULE NUMBERS 12-9 THROUGH
12-19 ARE RESERVED.
) P
MISSTON REV | DATE SECTION GROUP PAGE
APOLLO 10 |FINAL |4/15/69 CSM ELECTRICAL POWER SYSTEM GENERAL 12-1

FRC/T3T Form 292 (AUG of)




SECTTON 12 ~ CSM ELECTRICAL POWER SYSTEM ~ CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM .
| SYSTEMS MANAGEMENT J
12~20 | BUS MANAGEMENT
A, ONE AND ONLY ONE FUEL CELL WILL. BE TIED TO BOTH MAIN BUSES.
B. ;ENES;’E];S WILL BE CONF1GURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS 1 AND MAIN BUS B WILL SUPPLY
C, MAIN BUS VOLTAGE WILL BE MAINTAINED >26,5 VDC AND <31 VDC. ONE FUEL CELL MAY BE OPEN CIRCUITED
FOR OPTIMUM VOLTAGE AND POWER MANAGEMENT,
D. THE BATTERY CHARGER WILL BE USED TO CHECK OUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSES) AFTER ALL
EQUIPMENT AND POWER SOURCES HAVE BEEN REMOVED FROM BUS,
E. MINIMUM MAIN BUS VOLTAGE WI. L. BE MAINTAINED TO BE COMPATABLE WITH ONLINE OPERATION EQUIPMENT,
1. SPS 24,5
2, PGNS 25,0
3. AUTO SM-RCS 22,0
4. AJTO CM-RCS 21.0
5. DIRECT SM-RCS 21,0
‘ 6. DIRECT CM-RCS 17.0
7. INVERTERS 19.0
12-21 | BATTERY MANAGEMENT
A, BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FROM T~75 SECONDS TO INSERTION.
B. BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FOR SPS MANEUVERS. BATTERY C WILL BE
ROTATED IN THE EVENT THE BATTERY CHARGER FAILS TO MAINTAIN BATTERY BALANCE,
C, BATTERY CHARGING WILL BE TERMINATED FOR ONE OF THE FOLLOWING, WHICHEVER OCCURS FIRST:
1, INTEGRATED AMP-HOURS INTO BATTERY BY CHARGER EQUALS INTEGRATED AMP-HOURS OUT OF BATTERY BY
LOADS,
2. WHEN BATTERY CHARGER CURRENT DRCPS TO 0,4 AMPS. ‘
D. THREE BATTERIES WILL BE TIED TO THE MAIN BUSES FOR DEORBIT MANEUVER AND ENTRY,
E. BATTERIES ARE CONSIDERED TO HAVE 40 AMP-HR CAPABILITY INFLIGHT AND 45 AMP-HR CAPABILITY FOR
POSTLANDING,
F. A SINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE USED EXCEPT DURING DEORBIT, ENTRY, AND
POSTLANDING.
G. BATTERY VENT VALVE WILL REMAIN CLOSED UNLESS MANIFOLD PRESSURE 1S GREATER THAN 6 PSIA. VENTING
OPERATION WILL BE ALLOWED TO TROUBLESHOOT A SUSPECTED FROZEN DUMP.
12-22 | FUEL CELL MANAGEMENT
A, FUEL CELL WILL BE "'SHUTDOWN'' FOR THE FOLLOWING:
1. SUSTAINED CURRENT QUTPUT LESS THAN % AMPS,
2. FUEL CELL H2 LOOP IS CONTAMINATED WITH KOH.
%, REACTANT LEAKAGE JEOPARDIZING MISSION DURATION,
MISSION REV DATE SECTION GROUP PAGE
APOLLO 19 JFINAL |4/15/69 CSM ELECTRICAL POWER SYSTEM MANAGEMENT 122
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SECTION 12 ~ CSM ELECTRICAL POWER SYSTEM — CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM
A [12-22 |B., FUEL CELL MAY 8E "OPEN CIRCUITED" FOR THE FOLLOWING:
CONT)
| 1. SKIN TEMP >4759F
I 2. TCE TEMP >215°F.
3. FAILURE OF H, PUMP OR GLYCOL PUMP,
4, VOLTAGE MANAGEMENT,
5. FUEL CELL CANNOT BE PURGED AND TIME TO GO 1S GREATER THAN PREDICTED FUEL CELL LIFETIME.
C. FUEL CELL Op PURGES WILL BE DONE AT 12 HOUR INTERVALS. FUEL CELL H, PURGES WILL BE DONE AT 48
HOUR INTERVALS.
D. ADDITIONAL PURGES WILL BE INITIATED AS OPERATIOMAL CONDITIONS DICTATE.
E. FUEL CELLS WILL NOT BE PURGED FOR CONFIRMED HIGH PH INDICATION.
F. EACH Hy PURGE WILL NORMALLY BE PRECEDED BY 20 MIMUTES OF Hy VENT HEATER OPERATION.
G, FC INLINE HEATERS WILL NORMALLY OPERATE IN MAUTO" CONTINUOUSLY.
H. REACTANT VALVES MUST' REMAIN OPEN AT ALL TIMES UNLESS THE FUEL CELL 1S DECLARED FAILED.
I. ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED TO MAINTAIN FC RAD OUT TEMP > -40 DEGREES. IF
CRYO BUDGET JEOPARDIZED OR RAD OUT TEMPS NOT MAINTAINED > ~40 DEGREES, FC RAD WILL BE PLACED IN
EMERGENCY BYPASS,
J. FUEL CELLS MAY BE PURGED TO PRECLUDE VENTING OF CRYO TANKS.
A [12-23 | INVERTER MANAGEMENT
INVERTERS MAY BE REMOVED FROM LINE FOR ANY OF THE FOLLOWING REASONS:
| A. INVERTER TEMP >190°F
B. SPACECRAFT LOAD MANAGEMENT .
RULE NUMBERS 12-24% THROUGH
12-29 ARE RESERVED
MISSION REY | DATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 CSM ELECTRICAL POWER SYSTEM MANAGEMENT 12-3
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SECTION 12 - CSM ELECTRICAL POWER SYSTEM ~ CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

12-30

LOSS OF ONE FUEL CELL
(OUTPUT <5 AMPS)

[SPECIFIC MISSION RULES]

LAUNCH

EC

TLC

ALL

A.

B,

CONTINUE MISSION
NO-GO FOR TLI
1. OPEN CIRCUIT FUEL CELL.

2. RECONFIGURE REMAINING TWO
FUEL CELLS TG ONE FUEL
CELL PER MAIN BUS ONLY.

3, IF FUEL CELL CANNOT BE
RESTORED, PERFORM SHUT-
DOWN.

BASED ON THE FAILURE MODE, CON
SIDERATION WILL BE GIVEN TO
CONTINUING WITH LOI.

T

CONTINUE MISSION

B.1. REF MALF PROC EPS 5.

12-31

LOSS OF TWO FUEL CELLS
C(OUTPUT <5 AMPS EACHD

LAUNCH

ALL

CONTINUE MISSION

AFTER 2 + 00 GET PERFORM:
1. EDS AUTO/OFF TO OFF.

2. IF LOSS OF FC 1 AND 2,
TIE BAT C TO MAIN A,

3. IF LOSS OF FC 2 AND 3,
TIE BAT C TO MAIN B,

4, IF LOSS OF FC 1 AND 3,
TIE BAT C TO BOTH MAIN
BUSES.

ENTER_NEXT BEST PTP

1. CONNECT REMAINING FUEL
CELL TO BOTH MAIN BUSES.

2. PERFORM "LOSS OF TWO FC
POWER DOWN."

* 1M SYSTEMS (IF AVAILABLE)"
MAY BE USED IN LIEU OF
CSM SYSTEMS TO CONSERVE
CSM POWER.

B. ONE ENTRY BATTERY MAY BE
USED TO SUPPLEMENT REMAINS
ING FC FOR GEN ALIGNMENT
PRICR TO DEORBIT,

MISSION

REV DATE

SECTION

GROUP PAGE

APOLLO 10

A 4/23/69

CSM ELECTRICAL POWER SYSTEM

FUEL CELLS

12-4

PEC/TR Fomm

29 AT



SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A | 12-32 | LOSS OF THREE FUEL CELLS LM SYSTEMS ' (1F AVAILABLE) MAY
BE USED IN LIEU OF CSM SYSTEMS
TO CONSERVE CSM PCWER.
A, OUTPUT <10 AMPS EACH LAUNCH A.1. CONTINUE MISSION
(A) AFTER 2 + 00 EDS AUTO/ | A.1.CA) IF TOTAL OUTPUT
OFF TO OFF. CAPABILITY LESS THAN
8 AMPS AT 22 VDC,
SMJC WILL BE
INOPERATIVE FOR CM/
SM SEP.
(B) TIE BAT C TO BOTH MAIN
BUSES.
(C) POWER DOWN AT INSERTION| A.1.¢C) 4,75 HOURS LEFT IN
ENTER 2-1 IF FUEL CELLS ORBIT BEFORE DEORBIT
CANNOT BE RESTORED. MANEUVER.
ALL 2. ENTER NEXT BEST PTP
B. TOTAL OUTPUT CAPABILITY ALL B.1. ENTER NEXT BEST PTP B.1. 95 AMPS REPRESENTS
INSUFFICIENT TO MANTPULATION OF CYCLIC MAXIMUM DRIFTING FLIGHT
SUPPORT DRIFTING LOADS WILL BE ATTEMPTED TO REQUIREMENTS (66 AMPS
FLIGHT LOADS MAINTAIN VM >26,5 VDC AVERAGE)D.
LAUNCH 2. NOT_APPLICABLE
C. TOTAL OQUTPUT CAPA- ALL C.1. ENTER NEXT_BEST ATP OR PTP C.1, 36 AMPS REPRESENTS MINI-
BILITY <36 AMPS AT MUM POWER TO SUPPORT S/C
MAIN BUS VOLTAGE OF SYSTEMS IN ORBIT,
26.5 VDC
LAUNCH 2. NOT APPLICABLE
12-33 | LOSS OF THREE FUEL CELLS USE LM SYSTEMS (IF AVAILABLE)D,
PLUS ONE BATTERY CURRENT RESERVE ENTRY BATTERIES FOR
<50 PERCENT OF LOAD ON ENTRY .
EITHER REMAINING BATTERY
LAUNCH A. ABORT A, ASSUMES ALL THREE FUEL
CELL CURRENTS <5 AMPS AND
BATTERY C TIED TO BOTH
MAINS .
EO B. ENTER NEXT BEST ATP OR PTP B, 2.4 HOURS LEFT IN ORBIT
PERFORM EMERGENCY POWER DOWN BEFORE SPS IGNITION
ALL C. ENTER NEXT_BEST PTP
PERFORM EMERGENCY POWER DCWN
RULE NUMBERS 12-34 THROUGH
12-39 ARE RESERVED
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 CSM ELECTRICAL POWER SYSTEM FUEL CELLS 12-5
FEC/TRY porm 291 fany 63)




SECTION 12 ~ CSM ELECTRICAL POWER SYSTEM -~ CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/ COMMENTS
12-40 | LOSS OF ONE ENTRY BATTERY | LAUNCH | A. CONTINUE MISSION
COUTPUT <3 AMPS WHEN TIED
70 MAIN BUS) 1. EDS AUTO/OFF TO OFF.
2. IF LOSS OF BAT A, TIE BAT
¢ TO MAIN A,
3, [IF LOSS OF BAT B, TIE BAT
€ TO MAIN B. ‘
EO B. NO-GO FOR TLI B. IF LOST DURING SPS
MANEUVER, CONTINUE ON
REMAINING BATTERY.
ALL C. BASED ON FAILURE MODE,
CONSIDERATION WILL
BE GIVEN TO
CONTINUING NOMINAL
MISSION.
12-41 | LOSS OF TWO ENTRY BAT- LAUNCK | A. CONTINUE MISSION
TERIES (OUTPUT <3 AMPS
EACH WHEN CONNECTED TO 1. EDS AUTO/OFF TO OFF.
MAIN BUS)
2. ENTER 2-1 POWERED DOWN.
ALL B. ENTER NEXT BEST PTP B. IF LOSS DURING SPS
MANEUVER, ATTEMPT TO
USE ONE BATTERY ENTRY TIE BATTERY C TO BOTH
PROCEDURE . MAINS.
A
12-42 | LOSS OF BATTERY CHARGER BATTERY CHARGER WILL NOT BE BATT ENERGY LEVELS ALLOW AN
CHECKED PRIOR TO TLI. ADDITICNAL 5 AMP-HRS GAINED
ROTATE BATT C AS REQUIRED TO MAIN{ AT SPLASH.
TAIN BALANCED BATTERIES. ALL REDLINES ALLOW FOR UP-
RIGHTING AND 18 HRS OF POST-
EO A. ENTER NEXT BEST PTP LANDING.
ﬁgfgg% TLI IF REQUIRED DEORBIT CAPABILITY
IS LOST AS FOLLOWS:
3 GOOD BATTS 2 GOOD BATTS
HYERID 68 AH 73 AH
SM-RCS 52 AH 57 A
TLC B. NO-60 LOI B. ENERGY LEVEL REFLECTS
NO CSM RESCUE, NO PRE CM/
I o 7 YO LOWEST BATTS SM SEP BATT CONDITIONING,
. AND REDUCED POWER GEN
ENTRY WITH TWO BATTS,
Lo C. NO-GO FOR UNDOCK/RNDZ C. ENERGY LEVEL REFLECTS C&M
RESCUE WITH NO PRE CM/SM
1
oo OF THO LOWEST BATTS SEP BATT CONDITIONING AND
* A REDUCED POWER SCS ENTRY
WITH TWO BATTS.
CONSIDERATION WILL BE GIVEN Td 49 AH WILL ALLOW A TWO
EARLY TE1 AFTER RNDZ IF SUM BATT POWERED DOWN GEN
OF TWO LOWEST ENTRY BATTS ENTRY WITHOUT PRE CM/SM
<49 AH, SFP RATT CONDTTTONTNG.
RULE NUMBERS 12-43 THROUGH
12-49 ARE RESERVED
MISSTON REV DATE SECTION GROUP PAGE
APOLLO 10 | A |  4/23/69 CSM ELECTRICAL POWER SYSTEM BATTERIES/CHARGER 26
PEC/TST Vorm 291 (ann 583




SECTION 12 - CSM ELECTRICAL POWER SYSTEM ~ CONTINUED

MISS

NASA — Manned Spacecraft Center

tON RULES

REV] RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

12-50

MAIN BUS TIE MOTOR SWITCH
FAILURES

A. ONE MOTOR SWITCH FAILS
OPEN :

B. ONE OR BOTH MOTOR SW
FAILED CLOSED

LAUNCH

ALL

ALL

A.l.

8.

CONTINUE MISSION
(AD IF MOTOR SW A/C, TIE
BAT C TO MAIN BUS A,
(B) IF MOTOR SW B/C, TIE
BAT C TO MAIN BUS B.

CONTINUE MISSION

CLOSE ALTERNATE MOTOR SW
AND USE MAIN BUS TIE CB'S
AS MOTOR SWITCHES.

CONTINUE MISSION

USE CB'S AS MOTOR SWITCHES.

A.2. BATTERIES MUST BE
CHARGED THROUGH OPEN
MOTOR SW. LEAVE BAT
RLY CB CLOSED FOR

CHARG ING.

B, IF BOTH MOTOR SWITCHES
FATL CLOSED, BATTERIES
CANNOT BE CHARGED.

12-51

MAIN BUS SHORTED CAUSING
FUEL CELL REVERSE CURRENT
DISCONNECT

A, FUEL CELL 2 DISCON-
NECTS FROM. MAIN A

B. FUEL CELL 2
DISCONNECTS FRCM

MAIN B

LAUNCH

ALL

LAUNCH

ALL

B.1.

B.2.

CONTINUE MISSION

(A) PLACE EDS AUTO/OFF TO

OFF.
(B>
()]
(o))

F/C 2 TO BUS A ONLY,
TIE BAT C TO MAIN A,

INVERTER 3 TQ AC BUS
2, MAIN A,
(ED POWER DOWN MAIN BUS B.

ENTER NEXT BEST PTP IF BUS
NOT RESTORED

POWER DOWN MAIN BUS B,
CONTINVE MISSION '

(A) PLACE EDS AUTO/OFF TQ
OFF.

(B) FC 2 TO BUS B ONLY.

(C) 'TIE BAT C TO MAIN BUS

B,

INVERTER 3 TO AC BUS
1, MAIN B.

>

e
Fo

POWER DOWN MAIN BUS A.

TVC GIMBAL DRIVE (P,YD
~2.

(G) GIMBAL MOTOR CONTROL
CYAW 2, PITCH 2) BAT

B OPEN FOLLOWING GIMBAL
MOTOR TURN ON.

ENTER NEXT BEST PTP IF BUS
NOT _RESTORED.
POWER DOWN MAIN 8US A

A.l. >85 AMPS SHORT ON MAIN
B WILL CAUSE REVERSE
DISCONMECT DURING LAUNCH

MALF EPS-3.

A.2. REF MALF PROC EPS 5SR-1

B.l. >79 AMPS SHORT ON MAIN
A WILL CAUSE REVERSE

DISCOMNECT DURING LAUNCH

MISSION

REV DATE

SECTION

GROUP PAGE

APCLLO 10

FINAY

4/15/69

CSM ELECTRICAL POWER SYSTEM

DC DISTRIBUTION

12-7

FEC/TS: Form 291 (Alln 633



SECTION 12 ~ CSM ELECTRICAL POWER SYSTEM ~ CONTINUED

NASA - Manned Spocecraf? Center
MISSION RULES

REV] RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
12-51 | C. MAIN BUS SHORTED >25 LAUNCH C.1. ABORT C.1, FAILURE OF MOTOR SWETCH
CCONT) AMPS AND FUEL CELLS TO DISCONNECT FROM

CANNOT BE DISCONNECTED SHORTED BUS INDICATED
FROM SHORTED BUS. BY FC SHORTED BUS T/B
GRAY.
ALL 2. ENTER NEXT BEST PTP IF MAIN 2. 1F FUEL CELL FEED CIR-
BUS ‘NOT RESTORED. CUITRY SHORTED, CLOSE
FC REACTANT VALVES.
12-52 { A. BATTERY BUS SHORTED LAUNCH A.l. CONTINUE MISSION AL, >722 AMPS WILL CAUSE
>5 AMPS BATTERY BUS VOLTAGE TO
(A) PLACE EDS AUTO/CFF TO BE < MAIN BUS VOLTAGE.
OFF.
(B> OPEN ASSOCIATED MAIN
BUS TO BAT BUS CB.
(C> TIE BAT C TO ASSOCIATED
MAIN BUS.
ALL 2. ENTER NEXT BEST PTP A.2. REMOVE POWER FROM BUS,
IF BUS NOT RESTORED IF SHORTED < 10 AMPS.
POWER BUS JUST PRIOR
TO ENTRY TO MAINTAIN
SECS REDUNDANCY.
8.  BATTERY BUS SHORTED ALL B. CONTINUE MISSION
<5 AMPS REMOVE POWER FROM BUS EXCEPT
FOR MANEUVERS AND ENTRY
12-53 | BATTERY RELAY BUS SHORTED
A. SHORT >2.0 AMPS LAUNCH A.l. CONTINUE MISSION
ALL 2. ENTER NEXT BEST PTP A.2. REF MALF PROC EPS-SSR-2
OPEN BATTERY BUS TO RATTERY
RELAY BUS CB'S.
B. SHORT <2.0 AMPS ALL B. CONTINUE MISSION B. PLACE BATTERY A ONLY TO
’ BAT RELAY BUS AND CHARGE
BAT B CONTINUCUSLY WITH
BAT B POWER ENTRY AND
POST LANDING CB OPEN.
CONSIDER BATTERY CHARGER
LOST FOR MISSION PLANNING.
MALF EPS SSR-2
12-54 | LOSS OF ONE BATTERY BUS, LAUNCH A, CONTINUE MISSION
MAIN BUS, OR BATTERY RELAY
BUS. C(UNABLE TO PQWER ALL B. ENTER NEXT BEST PTP
BUS)
RULE NUMBERS 12-54 THROUGH
12-59 ARE RESERVED
MISSION REV DATE SECTION GROUP PAGE
APOLLO 10 |FINAL 4