





































































































































































































































































































































































































































































































































































































































































































SECTION 22 - LM ELECTRICAL POWER - CONTINJUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A 22-24 LOSS OF DESCENT BATTERIES: e REF MALF PROC EPS:
A. LOSS OF ONE OR TWO ALL A. CONTINUE MISSION 1 UNSTAGED DC BUS
DESCENT BATTERIES —
3 UNSTAGED CEW POWER
B. LOSS OF THREE DESCENT | DOCKED B.1. CONTINUE MISSION
BATTERIES J 5 BATTERY
UNDOCKED 2. CONTINUE MISSION -
RNDZ 3. SEP - DO NOT _PERFORM DOI
L, DOI - PERFORM FIVE IMPULSE
RNDZ
5. PHASING - CONTINUE MISSION
C. LOSS OF FOUR DES ALL C,1, SET UP FOR UNMANMED APRS BURN
BATTERIES
DOCKED 2. CONTINUE MISSION
*(A)' DO NOT UNDOCK
“(B)' CREWMAN OPERATE WITH
CONNECTING HATCHES OPEN
AND TUNNEL CLEAR
*(C)' PERFORM SYSTEMS
EVALUATION
A 22-25 LOSS OF INVERTERS e REF MALF PROC EPS:
A. LOSS OF ONE INVERTER ALL A. CONTINUE MISSION 7 INVERTER
B. LGSS OF BOTH TWNVERTERS | DOCKED B.l. CONTINUE MISSION
UNDOCKED
® LOSS OF AC BUS A RESULTS IN
RNDZ 2., SEP - DQ_NOT PERFORM DOI LOSS OF DPS GIMBAL CONTROL
AND RR,
3. DOl - CONTINUE MISSION
® LOSS OF AC BUS B RESULTS IN
L, PHASING — CONTINJE MISSION LOSS OF $-BAND STEERABLE
ANTENNA® (HBR TM).
@ LOSS OF BOTH AC BUSES
RESULTS IN THE ABOVE PLUS
LOSS OF BOTH FDAI SPHERES.
MISSTON REV DATE SECTION GROUP PAGE
APOLLO 10 A | 4/23/69 LM ELECTRICAL POWER SPECIFIC 22-7
J"E:‘/'!’S‘ Form 231 {4 6(“‘,




SECTION 22 - LM ELECTRICAL POWER - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

ReV | RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A |22-26 [Loss OF AC BUSES REF MALF PROC EPS:
A. LOSS OF BUS A, BUS B, |DOCKED A.1. CONTINUE MISSION 7 INVERTER
OR BOTH BUSES UNDOCKED
RNDZ 2. SEPARATION — CONTINUE LOSS OF AC BUS A RESULTS IN
MISSION LOSS OF DPS GIMBAL CONTROL
DO NOT PERFORM DOT AND RR.
3, DOl - CONTINUE MISSION LOSS OF AC BUS B RESULTS IN
: LJSS OF S-BAND STEERABLE
4, PHASING - CONTINUE MISSION ANTENNA' (HBR TMD
LOSS OF BOTH AC BUSES
RESULTS IN THE ABOVE PLUS
LOSS OF BOTH FDAI SPHERES.
MISSION REV DATE SECTION GROUP PAGE
APOLLO 10 | A | 4/23/69 LM ELECTRICAL POWER SPECIFIG 22-8
SETRC verm 291 1A 620




SECTION 22 -~ LM ELECTRICAL POWER ~ CONCLUDED

NASA -— Manned Spacecraft Center
MISSION RULES

4

REV{ ITEM
[ INSTRUMENTATION REQUIREMENTS |
MISSION RULE
22-50 MEAS DESCRIPTICN PCM ONBOARD CATEGORY REFERENCE
AC BUS FREQ GCO155F CAUTION COMMON M j22-1,5,25,26
AC BUS VOLTS GCo071v METER/CAUTION LIGHT M
BAT 1 VOLTS GC0201V ‘METER HD
BAT 2 VOLTS GC0202v METER HD 22-1,2,3,10,
BAT 3 VOLTS GCD203YV METER COMMON HD ’20,21,22,24
BAT 4 VOLTS GC0204v METER METER HD
BAT 5 VOLTS 6C0205Y METER M 22-1,2,3,10,
BAT 6 VOLTS GCo206V METER M 20,21,22,23
C_DR BUS VOLTS GCO301V METER/NARNING} COMMON 1 0F 2 22-1,2,3,20,
LMP BUS VOLTS GCo302v METER/WARNING LIGHT M 21,22,23,24
BAT 1 CUR GCl201C METER M PCM .
BAT 2 CUR 6C1202C METER M PCM 22-1,2,3,10
BAT 3 CUR GC1203C METER COMMON M PCM 20,21,22,2‘0‘
BAT 4 CUR GC1204C METER METER M PCM
BAT 5 CUR 6C1205C METER M PCM 122-1,2,3,10
BAT & CUR GC1206C METER M PCM 20,21,22,23
BAT 1 MAL GC9961U CAUTION/COMP M ONBOARD
BAT 2 MAL GC9962U CAUTION/COMP M ONBOARD 22-1,2,3,
BAT 3 MAL GCI9963U CAUTION/COMP COMMON M ONBOARD 10,22, 24
BAT & MAL GCI96UU CAUTION/COMP  { LIGHTS M ONBOARD
BAT 5 MAL GC99650 CAUTTON/COMP M ONBQARD }22_1 2,3,10,22,23
BAT & MAL GC9966U CAUTION/COMP M ONBOARD Lot A it
BATTERY MAL GCLOBTX HD 22-1,2,3,10,22,23,2
BAT 1 LOwW TAP GCY4362X FLAG HD
BAT 2 LOW TAP GCH3BUX FLAG HD 22-1,2,3,10,20,22,2
BAT 3 LOW TAP GC4366X FLAG HD
BAT 4 LOW TAP GCh368X FLAG HD
BAT 5 B/U CDR GCH369X FLAG HD
BAT 6 NORM CDR GCH370X FLAG HD 22-1,2,3,10,20,
BAT 5 NORM LMP GCH3TIX FLAG HO 21,22,23
BAT 6 B/U LMP 6CH372X FLAG HD
MISSION REV DATE SECTION GROUP PAGE
apoLLO 10 | TINAL[ 4/15/69 ||y glECTRICAL POWER INSTRUMENTATION REQUIREMENTS | 22-9

FEC/TSG Form 292 (AU 6%)
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SECTION 23 — LM ENVIRCNMENTAL CONTROL

NASA — Manned Spacecraft Center
MISSION RULES

REV ) 1TEM
A ] 235-1 | TO INITIATE AND CONTINUE THE FOLLOWING MISSION EVENTS, THE ENVIRONMENTAL CONTROL SYSTEM MUST PROVIDE
THE FOLLOWING MINIMUM CAPABILITIES:
A. DOCKED WITH HATCH OPEN
1. COMBINED. VEHICLE PRESSURE INTEGRITY
2. ONE LM 600LANT LOOP
B. DOCKED WITH HATCH CLOSED
1. CABIN PRESSURE INTEGRITY
2, SUIT CIRCUIT INTEGRITY
3. ONE SUIT FAN
. ONE DEMAND REGULATOR
5. ONE COOLANT LOOP
6. SUFFICIENT Op, HpO, AND LiOH CONSUMABLES TO COMPLETE THE SPECIFIED ACTIVITY PERIOD
C. UNDOCKING
1. CABIN PRESSURE INTEGRITY
2. SUIT CIRCUIT INTEGRITY
3. ONE SUIT FAN
4. ONE DEMAND REGULATOR
5. ONE COOLANT LOOP
6. SUFFICIENT 0o, HgO, AND LiOH CONSUMABLES TO COMPLETE THE SPECIFIED ACTIVITY PERIOD
| PLUS 2 HOURS
7. SUFFICIENT ASCENT CONSUMABLES TO EFFECT A COMTINGENCY RETURN AND TRANSFER TO CSM FROM ANY
| POINT PLUS 2 HOURS
D. SEPARATION
1. CABIN PRESSURE INTEGRITY
2. SUIT CIRCUIT INTEGRITY
3. ONE SUIT FAN
4, ONE DEMAND REGULATOR
5, ONE COOLANT LOOP
6. SUFFICIENT Oy, Ho0, AND LiOH CONSUMABLES TO COMPLETE START OF EVENT THROUGH DOCKING AND
CONTINGENCY TRANSFER TO CSM PLUS 2 HOURS
7. THE 0, AND H,0 CONSUMABLES ARE TO BE CONTAINED IN AT LEAST TWO ASCENT O, TANKS AND ONE ASCENT
H0 TANK 2 z
MISSTON REY | CATE SECTION GROUP PAGE
APOLLO 10 A 4723769 LM ENVIRONMENTAL CONTROL GENERAL 23-1

FREC/T0T Form 202 (AU o)




SECTICN 23 - LM ENVIRONMENTAL CONTROL - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
Al2s-1 e, por
CCONT'D)
1. CABIN PRESSURE INTEGRITY
2. SUIT CIRCUIT INTEGRITY
3. ONE SULT FAN
. ONE DEMAND REGULATOR
5. ONE H,0 SEPARATOR
6. BOTH COOLANT LOOPS
7. PRIMARY H,0 FEEDPATH CAPABILITY
8. SUFFICIENT Oy, H0, AND LiOH CONSUMABLES TO COMPLETE A CONTINGENCY RETURN AND TRANSFER IF
PHASING 15 NOT PERFORMED PLUS 2 HOURS
9. THE Oz AND H0 CONSUMABLES ARE TO BE CONTAINED IN AT LEAST TWO OF THREE Oz TANKS AND IN
TWO OF THREE H20 TANKS.
F. PHASING
1. CABIN PRESSURE INTEGRITY
2. SUIT LOOP INTEGRTTY
3, ONE SUIT FAN
4, OME DEMAND REGULATOR
5. ONE H,0 SEPARATOR
6. BOTH COOLANT LOOPS
7. SUFFICIENT 0,, ASCENT H,0, AND LiOH CONSUMABLES TO COMPLETE THE SPECIFIED ACTIVITY PERIOD.
THROUGH DOCKING PLUS 2 AOURS
8. THE 02 AND H20 CONSUMABLES REQUIRED ARE TO BE CONTAINED IN AT LEAST TWO OF THREE Oz TANKS
AND TWO OF THREE H20 TANKS.
G. NOMINAL STAGING
1. CABIN PRESSURE INTEGRITY
2. SUIT LOOP INTEGRITY
3. TWO SUIT FANS
4. ONE DEMAND REGULATOR
5. ONE Hy0 SEPARATOR
6. ONE COOLANT LOOP
7. SUFFICIENT 0, ASCENT H,0, AND LiOH CONSUMABLES TO COMPLETE THE SPECIFIED ACTIVITY PERIOD
THROUGH DOCKING PLUS 2 HOURS
8. THE 02 AND HpO CONSUMABLES REQUIRED THROUGH DOCKING ARE TQ BE IN AT LEAST TWO ASCENT 02 TANKS
AND TWO ASCENT HzG TANKS,
H. NON-NOMINAL STAGING (DELAYED)
1. CABIN PRESSURE INTEGRITY
2. SUIT LOOP INTEGRITY
3, ONE SUIT FAN
MISSION | REV | DATE SECTTON GROUP PAGE
APOLLO 10 A b4/23/69 LM ENVIRONMENTAL CONTROL GENERAL 23-2

FEC/TTS Form 292" (AUG 60)




SECTION 23 ~ LM ENVIRONMENTAL CONTROL - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM
23-1 . ONE COOLANT LOOP
CCONTD)
5, SUFFICIENT ASCENT CONSUMABLES TO COMPLETE DOCKING IN TWQ ASCENT 0, TANKS AND ONE ASCENT
Ha0 TANK
AL 23-2 DEFINITIONS:
LOSS OF CABIN INTEGRITY LM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED
>4.6 PSIA WITH AN Op FLOW RATE OF .68 LBS/HR. FOR DOCKED ACTIVITIES, THIS
WILL BE RELAXED TO A FLOW RATE OF & LBS/HR.
LOSS OF SUIT INTEGRITY TOTAL PGA/SUIT LOOP LEAKAGE >0.2 PSI/MIN (0.6 LB/HR) DURING SUIT LOOP
PRESSURE CHECK OR A VISIBLE TEAR IN THE PGA.
LOSS OF COOLANT LOOP SUSTAINED GLYCOL TEMPERATURE >50°F AND RISING EXCEPT DURING COOLANT
LOOP STARTUP AND DRYOUT (SUBLIMATOR LOST) OR GLYCOL PUMP AP <B PSID
(CIRCULATION LOST) OR KNOWM LOSS OF HoO FEED CAPABILITY TO THE SUBLIMATOR(S).
GLYCOL COOLANT LEAK OBSERVED FLUID IN CABIN CONFIRMED BY TASTE OR PRESENCE OF GLYCOL LOW
INDICATION CONFIRMED BY STATIC PRESSURE DROP.
LOSS OF DESCENT 02 TANK INABILITY TO TRANSFER O, FROM DESCENT TANK OR MSFN CONFIRMATION OF DFSCENT
TANK PRESSURE WITH Op MANIFOLD PRESSURE (WITHIN LIMITS).
LOSS OF ASCENT On TANK (1) MSFN CONFIRMATION OF LOSS OF ASCEMT TANK PRESSURE WITH 05 MANIFOLD
PRESSURE; OR (2) IF UNSTAGED AND DESCNET TANK >35 PERCENT, CREW CONFIRM
L.OSS BY BALANCING ONE TANK AGAINST THE OTHER; OR (3) IF STAGED OR IF
DESCENT Oy <35 PERCENT, LOSS OF ONBOARD AND MSFN READOUT.
LOSS OF DESCENT H. O TANK INABILITY TO SUPPLY Ho0 TO W/B RESULTING IN RISING GLYCOL AND SUIT LOOP
- TEMPERATURE (CREW AND MSFN) AND DROP IN H,0 AP (MSFN ONLY).
LOSS OF ASCENT HoQ TANK LOSS OF MEASUREMENT AND REMAINING TANK FEEDING AT TWICE NORMAL RATE OR ONE
TANK FEEDING TWICE NORMAL RATE AND NO CHANGE IN MEASUREMENT ON OTHER TANK.
23-3 WITH THE LOSS OF CABIN AND/OR SUIT LOOP INTEGRITY, THE LM MUST BE DOCKED AND MANNED BY ONE CREW
MEMBER ON THE CSM TRANSFER UMBILICAL BEFORE STAGING IS ATTEMPTED.
23-4 IF A SUBLIMATOR IS LOST DUE TO BREAKTHROUGH, NO RESTART ATTEMPT WILL BE MADE.
A | 23-5 DELETED
23-6 OXYGEN PURGE SYSTEM AND PLSS CONSUMABLES WILL BE RESERVED FOR POSSIBLE EVT AND WILL NOT BE CONSIDERED
FOR NOMINAL REDLINE USAGE.
RULE NUMBERS 23-7 THROUGH
23-9 ARE RESERVED
MISSTON REV |oATE SECTION GROUP PAGE
APOLLO 10 | A 4/23/69 M ENVIRONMENTAL CONTROL GENERAL 23-3

FRC/T3G Form 292 (AT o)




SECTION 23 - LM ENVIRONMENTAL CONTROL -~ CONTINUED

MASA - Manned Spacecraft Center
AISSION RULES

REV ] ITEM
!SYSTEMS MANAGEMENT"
23-10 | PRIMARY GLYCOL LOOP CIRCULATION WILL BE DISCONTINUED AT START OF THE SECONDARY LOOP BUT MAY BE INITIATED
FOLLOWING SEC LOGP STABILIZATION IF DEEMED NECESSARY.
23-11 | IF EITHER ASCENT Oy TANK 1S <95 PERCENT, IT WILL BE REPLENISHED FROM THE DESCENT O, WHEN THE DESCENT
TANK QUANTITY >35 PERCENT AND AS$ CLOSE TO STAGING AS POSSIBLE.
23-12 |PLSS FILL VALVE WILL BE CLOSED, EXCEPT FOR REPRESSURIZING THE PLSS AND FOR MSFN REQUESTED READOUTS
OF 0, MANIFOLD PRESSURE.
23-13 | CREW WILL GO TO EGRESS MODE IF INSUFFICIENT Op IS AVAILABLE TO MAINTAIN CABIN PRESSURE FOR THE
REQUIRED TIME. ADDITIONALLY, A MISSION PHASE WILL NOT BE INITIATED IF THIS CONDITION CAN BE
ANTICIPATED.
RULE NUMBERS 23-1i% THROUGH
23-19 ARE RESERVED,
MISSTON REV | DATE SECTION GROUP PAGE
APOLLO 10 LM ENVIRONMENTAL CONTROL MANAGEMENT 23-4
FINAL 4115/69

FRC/185 Form 29Z (AUG o&)




SECTION 23 - LM ENVIRONMENTAL CONTROL - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITION/MALFUNCTION PRASE RULING CUES/NOTES/COMMENTS
| SPECIFIC MISSION RULES ]
23~20 | LOSS OF CABIN PRESSURE
INTEGRITY
AlL A. SET UP FOR UNMANNED APS BURN A. REF MALF PRNC ECS CABIN
DOCKED B.1. PERFORM SYSTEMS EVALUATION
WITHIN CONSUMABLES LIFE-
TIME CONSTRAINTS WITH ONE
CREWMAN ON BOTH THE CSM
AND LM UMBILICALS.
2. NO-GO FOR UNDOCKING
UNDOCKED | C.1 DOCK_ASAP
2. DO NOT STAGE WHILE UNDOCKED
3. NO-GO FOR RNDZ
RNDZ D.1 DOCK_ASAP
2. DO NOT STAGE WHILE UNDOCKED
23-21 |LOSS OF SUIT LOOP INTEGRITY| ALL A. SET UP FOR UNMANNED APS BURN
DOCKED B.l. PERFORM SYSTEMS EVALUATION
2. NO~GO FOR UNDOCKING
UNDOCKED | C.1. DOCK ASAP
2. DO NOT STAGE WHILE UNDOCKED
3. NO-GO FOR RNDZ
RNDZ D.1. DOCK ASAP
2, DO NOT STAGE WHILE UNDOCKED
23-22 |SUIT FANCS) FAILURE REF MALF PROC ECS SUIT/FAN
A. ONE SUIT FAN ALL A. CONTINUE MISSION
B. TWO SUIT FANS DOCKED B.1. CONTINUE MISSION ON CSM B.1.(A) OTHER CREWMAN
TRANSFER UMBILICAL RETURN TO CSM
NO-GO FOR UNDOCKING (B) REMOVE HELMET
AND GLOVES
UNDOCKED 2. DOCK ASAP
NO-GO FOR RNDZ
DO NOT STAGE WHILE DOCKING
RNDZ 3. DOCK ASAP
DO NOT STAGE WHILE UNDOCKED
MISSTON REV DATE SECTION GROUP PAGE
APQOLLO 10 INA| 4/15/69 LM ENVIRONMENTAL CONTROL SPECIFIC 23-5
FEC/TS: Yorm 291 (a3 6R)




SECTION 23 - LM ENVIRONMENTAL CONTROL - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV | RULE CONDITION/MALFUNCTTON PHASE RULING CUES/NOTES/COMMENTS
23-23 | LOSS OF Hy0 SEPARATOR(S) REF MALF PROC ECS ECS
A. ONE SEPARATOR ALL A. CONTINUE MISSION
B. TWO SEPARATORS DOCKED B.1. CONTINUE MISSION
UNDOCKED 2.CA). CONTINUE MISSION AT
CREW OPTION
(B) NO-GO FOR RNDZ
(C) DELAY STAGING
RNDZ 3. DOCK ASAP
DELAY STAGING
23-24 | DEMAND REGULATOR(S) FAIL
OPEN OR CLOSED
A. ONE REGULATOR ALL A. CONTINUE MISSION
B. TWO REGULATORS DOCKED B.1.CA) SET UP FOR UNMANNED APS
BURN
(B) PERFORM SYSTEMS EVALUA-
TION WITHIN CONSUMABLES
LIFETIME CONSTRAINTS WITH]
ONE CREWMAN ON BOTH THE
CSM AND LM UMBILICALS
(C) NO-GO FOR UNDOCKING
UNDOCKED | B.2.(A) DOCK ASAP
RNDZ
(B> NO-GO FOR SEP, DOI,
PHASING
(C) DELAY STAGING
23-25 1 LOSS OF COOLANT LOOP(S) REF MALF PROC ECS ECS
A. PRIMARY LOOP DOCKED A.1l. CONTINUE MISSION ON
UNDOCKED SECONDARY LOOP
NO-GO FOR DOI
RNDZ 2. RETURN TO CSM VICINITY ASAP
ON SECONDARY LOOP
B. BOTH LOOPS DOCKED B.1. INGRESS CSM ASAP
CANY COMBINATION OF -
LOSS OF CIRCULATION, NO-GO FOR UNDOCKING
SUBLIMATION CAPABILITY,
OR Ho0 FEED FOR BOTH UNDOCKED 2. DOCK_ASAP
1.00PS)
NO-GO FOR SEPARATION
RNDZ 3. DOCK_ASAP
(A) CONTINUE GLYCOL
CIRCULATION IF POSSIBLE
(B) POWER DOWN $/C FOR LIFE
SUPPORT ONLY
(C) _AWAIT CSM RESCUE
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 30 feynad 4/15/69 LM ENVIRONMENTAL CONTROL SPECIFIC 23-6

FEC/TS T vorm 231 (A 62)




SECTION 23 - LM ENVIRONMENTAL CONTROL - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
23-26 [ LOSS OF PRIMARY H,0 REF MALF.PROC ECS GLYCOL
FEEDPATH
DOCKED A. CONTINUE MISSION
UNDOCKED
NO-GO FOR DOI
RNDZ B. RETURN TO VICINITY OF CSM ASAP
23-27 | FIRE OR SMOKE IN CABIN OR REF ACH PROC 5.3.2
SUIT
ALL A.  TROUBLESHOOT/COMBAT FIRE
B. ASSESS DAMAGE AND TRANSFER
TO CSM IF NECESSARY
23-28 | CONTAMINATION IN CABIN ALL CREW MAY ELECT TO DECOMPRESS IF UMABLE TO CLEAR CONTAMINA-
TION, MISSION MAY BE TERMIN-
ATED EARLY,
23-29 [GLYCOL COOLANT LEAK ALL TRANSFER TO CSM
SET UP FOR UNMANNED APS BURN
A. CABIN ALL A. ‘PURGE SUIT WITH DIRECT Oy
B. SUIT ALL B. DISCONNECT FROM SUIT LOOP
MISSION  [rev DATE SECTION GROUP PAGE
APOLLO 10 Jrindl  4/15/69 LM ENVIRONMENTAL CONTROL SPECIFIC 23-7

SEC/TE Porm 291 (ATG 82)




SECTION 23 - tM ENVIROMMENTAL CONTROL - CONCLUDED

NASA — Manned Spacecraft Center
‘MISSION RULES

REV [ 1TEM
L|NSTRUMENTAT|0N REQUlREMENTSJ
A }23-50 MEAS DESCRIPTION PeM ONBOARD CATEGORY
SUIT PRESS GF1301P METER MARDATORY
WARNING MANDATORY
CABIN PRESS GF3571P METER MANDATORY
REPR ELEC OPEN GF3572X WARNING HIGHLY DESIRABLE
C02 PART PRESS GF1521P METER, CAUTION HIGHLY DESIRABLE
COMP
HpG SEP RATE GF9993U CAUTION, CCMP HIGHLY DESTRABLE
DES O PRESS GF3584P METER, CAUTION MANDATORY
ASC 1 09 PRESS GF3582P METER, CAUTION 1 0F 2
ASC 2 09 PRESS GF3583P METER, CAUTION MANDATORY
09 MANTFOLD PRESS GF3s897 === MANDATORY
GLYCOL PUMP &P GF2022P e MARDATORY
GLYCOL PUMP SW/O GF2936X COMP HIGHLY DESIRABLE
GLYCOL PUMP P GF9997U METER MANDATGRY
GLYCOL LEVEL LOW GF2041X CAUTION MANDATORY
GLYCOL TEMP GF9998U METER, CAUTICON MANDATORY PCM
DES H0 QTY GF4581Q METER, CAUTICN MANDATORY
ASC 1 Hp0 QTY ,
ASC 2 Hap QTY
GFL582Q) 1 METER MANDATORY BOTH
QOF 1
GF4583Q 2 OF
GF4582Q BOTH CAUTION MANDATORY BOTH | 2
GF4583Q
PRI Ho0 REG AP GFHIAP e MANDATORY
SUIT DIV EGRESS GF1221X == HIGHLY DESIRABLE
SUIT TEMP GF1281T METER HIGHLY DESIRABLE
CABIN TEMP GF1651T METER HIGHLY DESIRABLE
MISSTON REV | DATE SECTION GROUP PAGE
APQLLO 10 A 4/23/69 LM ENVIRONMENTAL CONTROL [NSTRUMENTATION REQUIREMENTS 23-8

VEC/T AT Form PUL LAl of )
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SECTION 24 ~ LM COMMUNICATIONS/INSTRUMENTATION

NASA — Manned Spacecraft Center
MISSION RULES

REV § ITEM

THIS
SECTION
HAS BEEN
DELETED

ALL DATA FORMERLY CONTAINED
IN THIS SECTION IS NOW IN
SECTION 32,

MISSTON

REV

DATE

SECTION GROUP

PAGE

APOLLO 10

FINAL

4/15/69

LM COMMUNICATIONS/INSTRUMENTATION

24-1

FRC/TSS Form 292 (ALY 6E)
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SECTION 25 ~ LM GUIDANCE AND CONTROL

NASA — Manned Spacecraft Center
MISSION RULES

REV| I1TEM
25-1 DOCKED
NO MINIMUM GEC SYSTEM CAPABILITIES ARE REQUIRED TO CONTINUE THE DOCKED PHASE.
25-2 UNDOCKED
IN ORDER TO INITIATE AND CONTINUE THE UNDOCKED PHASE, THE GE&C SYSTEMS MUST PROVIDE THE FOLLOWING
MINIMUM CAPABILITIES:
A. REDUNDANT 3-AXIS ATTITUDE CONTROL, INCLUDING ONE MANUAL CAPABILITY AND ONE AUTO ATT HOLD CAPABILITY.
B. 3-AXIS TRANSLATION CAPABILITY, DEFINED AS HAVING A MINIMUM OF:
1. ONE TTCA
2, PGNS OR AGS TRANSLATION CAPABILITY
A | 25-3 RENDEZVOUS
IN ORDER TO INITIATE AND CONTINUE THE RENDEZVOUS PHASE, THE G&C SYSTEMS MUST PROVIDE THE FOLLOWING
MINIMUM CAPABILITIES:
A. SEPARATION-
1. REDUNDANT 3-AXIS ATTITUDE CONTROL CAPABILITY
2. 3-AXIS TRANSLATION CAPABILITY
B. bol
THE SAME MINIMUM GEC SYSTEMS CAPABILITIES FOR SEPARATION ARE REQUIRED TO INITIATE DOI PLUS THE
FOLLOWING MINIMUM CAPABILITIES:
1. OPERATIONAL PGNS, DEFINED AS:
C(A) NO LGC FAILURE
(B) NO 158 FAILURE
(C) 3-AXIS ATTITUDE CONTROL CAPABILITY
(D) OPERATIONAL DSKY
2. ENG ON/OFF CAPABILITY
3. NO MORE THAN 100 SECONDS MAXIMUM DPS OPERATION IN NON-THROTTLEABLE RANGE
L, EITHER AN OPERATIONAL AOT OR COAS
5. ONE’OPERATIONAL FDAI
6. OPERATIONAL RENDEZVOUS RADAR AND RR TRANSPONDER COMBINATION, DEFINED AS:
A VALID LOCK-ON DURING THE SEPARATION PHASE '
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 LM GUTDANCE AND CONTROL GENERAL 25-1

FRC/TGT Form 292 (AU ob)




SECTION 25 — LM GUIDANCE AND CONTROL - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM
25-3 | ¢. STAGING
CCONT)
IN ORDER TO STAGE THE LM, THE G&C SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM CAPABILITIES:
1. 3-AXIS ATTITUDE CONTROL
2. +X TRANSLATION CAPABILITY
25-4 | UNMANNED
IN ORDER TO INITIATE AND CONTINUE THE UNMANNED PHASE OF THE MISSION, THE GEC SYSTEMS MUST PROVIDE
THE FOLLOWING MINIMUM CAPABILITIES FOR THE UNMANNED APS BURN:
A. APS ENG ARM-DEARM/ON-OFF CONTROL
B. OPERATIONAL PGNS OR AGS
RULE NUMBERS 25-5 THROUGH
25-9 ARE RESERVED
MISSTON REV |GCATE SECTION GROUP PAGE
apoLLo 1q FInaL | 4715769 LM GUIDANCE AND CONTROL GENERAL 25-2

A
FRC/TosG Form 292 LAUS 68




SECTION 25 ~ LM GUIDANCE AND CONTROL - CONTINJED

NASA — Manned Spacecraft Center
MISSION RULES

REV] 1TEM
[ SYSTEMS MANAGEMENT |
A | 25-10 My
A. THE IRIG BIASES WILL BE UPDATED WHEN THE GYRO DRIFT IS » *.2259/HR (15 MERU)
B. THE PGNS WILL BE CONSIDERED NO-GO WITH A GYRO DRIFT > *1.5°/HR (100 MERU) OR AN IRIG BIAS > *1,930/
HR (128 MERUD, THE MAXIMUM ALLOWABLE VALUE WITHIN THE LGC.
C. THE PIPA BIAS WILL BE UPDATED WHEMEVER THE A BIAS (LGC VALUE OF BIAS - MEASURED BIAS) IS > %,200 CM/
SEC? (.0068 FT/SEC2).
D. THE PCNS WILL BE CONSIDERED NO-GO IF THE PIPA BIAS EXCEEDS £3.125 CM/SEC’, THE MAXIMUM ALLOWABLE
VALUE WITHIN THE LGC.
A | 25-11 | LeC
A. A MASS UPDATE IS REQUIRED IF A MASS 4 OF +10% (DIFFERENCE BETWEEN GROUND CALCULATION AND LGC VALUED
EXISTS WHEN IN THE DPS CONFIGURATION OR #5% IN APS CONFIGURATION,
B. ALL DESCENT ENGINE STARTS MUST NOMINALLY BE PRECEDED BY A PROPELLANT SETTLING MANEUVER USING TWO
SYSTEM "B" UETS OR TWO SYSTEM "A™ JETS IN CASE OF A CONTINGENCY.
C. ULLAGE FOR ALL APS BURNS MAY BE FOUR JET OR TWO JET SYSTEM A" OR "B,
D, ALL ¥ (U-VD UETS WILL BE INHIBITED VIA V65 DURING DOCKED DPS BURNS.
E. DURING DOCKED MANEUVERS, ALL DPS GIMBAL TRIMMING MUST BE DONE AT »35% THROTTLE. THE RECOMMENDED
SETTING IS 40% THROTTLE,
A | 25-12 RENDEZVOUS RADAR
Ao THE RR MUST NOT BE OPERATED UNTIL THE ANTENNA TEMPERATURE (HPM) IS >10°F AND THE GYRO PACKAGE IS
ESTIMATED TO BE >15°F.
B. THE RR SHOULD NOT BE OPERATED AT AN ANTENNA TEMPERATURE >145°F AND/OR A GYRO PACKAGE TEMP
(ESTIMATED) OF »>200°F. )
C. IF THE RR ANTENNA TEMP EXCEEDS THE NOMINAL TEMPERATURE PROFILE BY +10°F, THE RR SHOULD BE TURNED
OFF IF IT IS NOT NEEDED.
D. IF THE ESTIMATED GYRO PACKAGE TEMP SHOULD EXCEED 200°F CHPM~ 125°F) ANYTIME DURING THE
RENDEZYOUS PHASE, THE AC POWER TO THE RR SHOULD NOT BE TURNED OFF.
E. IF IT 1S ESTIMATED THAT THE RR GYRO PACKAGE WILL EXCEED 200°F (HPM=v 125°F) PRICR TO COMPLETION
OF THE BRAKING PHASE, THE RR SHOULD BE TURNED OFF UNTIL REQUIRED FOR TPI AND BRAKING.
A
25-13 | AGS
A. THE AGS IS DECLARED NO-GO WITH AN ASA TEMPERATURE OF < +90°F OR > +150°F.
B. THE AGS IS DECLARED NO-GO DURING A GYRO AND ACCELEROMETER CALIBRATION IF THE GYRO DRIFT CHANGE
‘IS GREATER THAN 2.50°/HR AND IF THE ACCELERCMETER BIAS CHANGE 1S GREATER THAN 0.049 FT/SECZ FROM
THE VALUE AT THE START OF THE CALIBRATION.
C. THE AGS SHOULD BE UPDATED WITHIN 7 MINUTES OF A BURN.
D. THE AGS CAN BE USED TO PERFORM DOCKED ATTITUDE HOLD CONTROL. -
E. THE AGS IN PULSED MODE, USING ONLY TTCA CONTROL, CAN BE USED TO PERFORM A DOCKED DPS BURN.
MISSTON REV | bATE SECT ION GROUP PAGE
APOLLO 10| A | 4/23/69 LM GUIDANCE AND CONTROL MANAGEMENT 25-3




SECTION 25 — LM GUIDANCE AND CONTROL — CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REV ! ITEM
A
25-14 LANDING RADAR
A. THE LR SHOULD NOT BE OPERATED AT AN ANTENNA TEMP OF <50°F,
B. THE LR SHOULD NOT BE OPERATED AT AN ANTENNA TEMP OF >145°F,
RULES 24-15 THROUGH
25-19 ARE RESERVED,
MISSTON REV | BATE SECTION GROUP PAGE
APOLLO 10 A 4723769 LM GUIDANCE AND CONTROL MANAGEMENT 25-3A
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SECTION 25 ~ LM GUIDANCE AND CONTROL - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| RULE CONDITFON/MALFUNCT TON PHASE | RULING CUES/NOTES/COMMENTS
[ SPECIFIC MISSION RULES |
A | 25-20 | LOSS OF -AN QPERATIONAL DOCKED/ A.l. CONTINUE THRU SEPARATION
PGNS UNDOCKED
2. SELECT AGS
3. DOI NO-GO
4. START APS UNMANNED BURN
IN AGS
RNDZ B.1. PRIOR TO DOI:
(A) SELECT AGS
(B) DOl NO-GO
2, WITHIN 10 MIN AFTER DOI: REF MR 3-52
PERFORM DIRECT RETURN
3. AFTER DOI +10 MIN
(A) SELECT AGS
(B) PERFORM S-IMPULSE
UNMANNED | C.  CONTINUE BURN IN AGS
25-21 |LOSS OF FDAI
A. ONE ALL A, CONTINJE MISSION
B. BOTH DGCKED B.1. CONTINUE MISSION
UNDOCKED 2. CONTINUE MISSION
DOI NO-GO
3.(A) PRIOR TO DOI
RNDZ PRIOR T4 DO1
DOl NO-GO
(B) AFTER_DO1
CONTINUE MISSION
UNMANNED 4. CONTINUE MISSION
25-22 [LOSS OF AOT AND/OR COAS
A. EITHER ALL A. COMTINUE MISSION
8. BOTH DOCKED/ B,1. CONTINUE MISSION
UNDOCKED DOl NO-GO
RNDZ 2.(A> PRIOR TO DOI
DOl NO-GO
(B) AFTER DOI
CONTINUE MISS10M
UNMANNED 3.  CONTINUE MISSION
25-23 |LOSS OF RENDEZVOUS DOCKED/ A.  CONTINJE MISSICN
RADAR AND/CR TRANSPONDER UNDOCKED
RNDZ 8.1, PRIOR _TQ DOI
DOI NO-GO
2. AFTER_DOI
CONTINUE MISSION
UNMANNED | €,  CONTINUE MISSION
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10} A |- u/23/69 LM GUIDANCE AND CONTROL SPECIFIC - PGNS/CES/AGS 25-4
SECSTE vorm S91 s 520




SECTION 25 — LM GUIDANCE AND CONTROL — CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
A | 25-24 | LOSS OF REDUNDANT 3-AXIS
ATTITUDE CONTROL
A.  ONLY AUTO ATT HOLD DOCKED A.1.CA) DO NOT UNDOCK
CAPABILITY REMAINING (B) PERFORM APS UNMANNED
BURN TN PGNS
UNDOCKED 2. RETURN TO CSM_AND DOCK ASAP
RNDZ %3.(A> PRIQOR TO DOI
DOI NO-GO
(B) AFTER DOL
CONTINUE MISSION
UNMANNED 4.  CONTINUE MISSION
B. ONLY MANUAL CAPABILITY | DOCKED .1.CA) DO NOT UNDOCK
REMAINING (B) APS UNMANNED BURN NO-GO
UNDOCKED 2, RETURN TO CSM AND DOCK ASAP
RNDZ 3.(A) PRIOR TO DOI
DOT NO-GO
RETURN TO CSM AND DOCK
ASAP
(B) AFTER DOI
CSM RESCUE
UNMANNED 4, STOP BURN ASAP
25-25 | LOSS OF TRANSLATION
CAPABILITY
A.  ULLAGE (+XD DOCKED .1.(A) DO NOT UNDOCK
(B) PERFORM APS UNMANNED
BURN WITHOUT ULLAGE
UNDOCKED 2. RETURN TO CSM AND DOCK ASAP
CSM ACTIVE DOCKING
RNDZ 3.(AY PRIOR TO DOI
RETURN TO CSM AND DOCK
ASAP
CSM ACTIVE DOCKING
(B) AFTER DOI
CSM RESCUE
LM STAGING NO-GO
UNMANNED 4, CONTINUE MISSION
B. EITHER %y, %z, -X DOCKED .1. DO NOT UNDOCK
TRANSLATION
UNDOCK / 2. RETURN TO CSM AND DOCK ASAP
RNDZ CSM PERFORM BRAKING MANEUVER
AND DNCKING
UNMANNED 3.  CONTINUE MISSION
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 | A 4/23/69 LM GUIDANCE AND CONTROL SPECIFIC - PGNS/CES/AGS 25-5
VEC/TSC vowm 221 a3 A2




SECTION 25 - LM GUIDANCE AND CONTROL ~ CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/ COMMENTS
12526 | LOSS OF THRUST VECTOR
CONTROL
A, RCS IMPINGEMENT CON- ALL A, CONTINUE MISSION
STRAINTS WILL NOT BE -
VIOLATED
B. RCS IMPINGEMENT CON~ ALL B.l. INHIBIT DPS BURNS B. RCS IMPINGEMENT CONSTRAINTS
STRAINTS WILL BE MAY BE VIOLATED BECAUSE
VIOLATED 2. STAGE LM OF RCS OPPOSING THRUST
VECTOR OFFSET.
3, CONTINUE MISSION USING APS
25-27 | LOSS OF AUTC ENG ON/OFF RNDZ A.l. DEPRESS START PB IMMEDIATELY
CAPABILITY
2. CONTINUE MISSION
USING MANUAL ON/OFF CONTROL
UNMANNED  |B.  APS UNMANNED BURN NO-GO B. NO FURTHER APS START
CAPABILITY EXISTS
25-28 |ENG DOES NOT IGNITE AFTER |RNDZ A1 DOL A.1. STOP PB MUST BE SET TO
START PB DEPRESSION RESET THE LATCHING
(A) SET STOP PB RELAYS ENERGIZED BY
(B) DEARM DPS START PB DEPRESSION
(€) MSFN EVALUATE FOR APS
ON/OFF CONTROL
2. . PHASING:
(A) START DPS VIA DES ENG
CMD OVRD SW
(B) STOP BURN VIA STOP PB
3, INSERTION 3. NO FURTHER APS START
CAPABILITY EXISTS
(A) SET STOP PB
(B) DEARM APS
(C) CSM PERFORM INSERTION
(D) APS UNMANNED BURN NO-GO
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 FINAU 4/15/69 LM GUIDANCE AND CONTROL SPECIFIC - PGNS/CES/AGS 25-6
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SECTION 25 - LM GUIDANCE AND CONTROL - CONTINUED

NASA -— Manned Spacecraft Center

MISSION RULES

REV ) RULE CONDITION/MALFUNCT [ON PHASE RULING CUES/NOTES/COMMENTS
25-29 | LOSS OF OPERATIONAL AGS ALL A. 1. CONTINUE MISSIOL IN PGNS
2. PERFCRM UNMANNED APS BURN
IN PGNS
UNMANNED | B. CONTINUE BURN
SWITCH TO PGNS
25-30 | DPS BURN IN NON- RNDZ CONTINUE BURN NO LONGER THAN 100 SEC IN
THROTTLEABLE RANGE NON-THROTTLEABLE RANGE CAN
CONTINUE MISSION BE ACCUMULATED
A | 25-31 | LOSS OF MANUAL THRUST
CONTROL
A. ZERQ OUTPUT RNDZ A. CONTINUE MISSION A.1. THE THROTTLE WILL GO TO
USE LOW STOP POINT FOR CPS APPROXIMATELY 10% WITH
BURN STARTS ZERO MANUAL INPUT TO
VARIJABLE THROTTLE
ACTUATOR ELECTRONIC
CONTROLS .
2. DURING PHASING BURN,
AUTO THROTTLE TO MAX
WILL' CAUSE THRUST TO
INCREASE TO THE NON-
THROTTLEABLE RANGE,
BUT FOR AN ACCEPTABLE
DURATION.
B. MAXIMUM QUTPUT RNDZ B.1. PRIOR TO DOI
(A) CONTINUE MISSICN
(B) START AT MAX THRUST
(C)  CONTINUE MISSION
USING APS
2. DURING DOI
(A) CONTINUE BURNING UNTIL
COMMAND  SHUTDOWN
(B) CONTINUE MISSION
3. PRIOR TO PHASING
CA) CONTINUE MISSION
(B) START AT MAX THRUST
4, DURING PHASING
(A) CONTINUE BURNING UNTIL
COMMAND  SHUTDOWN
(B) CONTINUE_MISSION
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 | A 4/23/69 LM GUIDANCE AND CONTROL SPECIFIC - PGNS/CES/AGS 25~7
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SECTION 25 - LM GUIDANCE AND CONTROL - CONTINUED

MNASA — Manned Spacecraft Center

MISSION RULES

REV| RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
25-32 [ LOSS OF ACA
A. ONE ALL A. CONTINUE MISSION
B. BOTH DOCKED B.1. DO NOT UNDOCK
UNDOCKED 2. RETURN TO CSM ASAP
CSM ACTIVE DOCKING
RNDZ 3.(A) PRIQR TO DOI
DOI NO-GO
CSM ACTIVE DOCKING
(8) AFTER DPOI
CONTINUE LM ACTIVE UNTIL
TERMINAL PHASE
CSM ACTIVE DOCKING
UNMANNED 4, CONTINUE MISSION
25-33 | LOSS OF TTCA
A. ONE ALL A. CONTINUE MISSION
B. BOTH DOCKED B.1. DO NOT UNDOCK
UNDOCKED 2, RETURN TO CSM ASAp
" CSM ACTIVE BOCKING
RNDZ 3.(A) PRIOR TO DOI
DOI NO-GO
CSM ACTIVE DOCKING
(B) AFTER DOI
CONTINUE EM ACTIVE UNTIL
TERMINAL PHASE
CSM ACTIVE DOCKING
UNMANNED 4, CONTINUE MISSION
RULE NUMBERS 25-34 THROUGH
25-39 ARE RESERVED.
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 [rynal /15769 LM GUIDANCE AND CONTROL SPECIFIC - PGNS/CES/AGS 25-8

FEC/TS T Form 291 (a7 623




SECTION 25 — LM GUIDANCE AND CONTROL - CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

|| revV | ITEM
l PRELAUNCH INSTUMENTATION J
MISSION RULE
95-40 | MEAS DESCRIPTION PCM ONBOARD TRANSDUGERS CATEGORY REFERENCE
LGC DOWNLINK GG0001U - - M 25-20
PLS TORO REF GG1040V - - HD 25-20
2.5 YDC TM BIAS GG1110V - - HD 25-20
IMJ 28 VAC 800 GG1201V - - HD 25-20
IRIG SUSP 3.2 KC GG1331V - - HD 25-20
l IMU STBY GG1513X - - HD 25-20
LGC OPR GG1523X - - HD 25-20
X PIPA OQUT IN ¢ GG2001V - - HD 25-20
¥ PIPA OUT IN ¢ 662021V - - HD 25-20
Z PIPA QUT IN ¢ GG2041Y - - HD 25-20
1G SVO ERR IN ¢ 662107V - - HD 25-20
IG IX RSVR QUT SIN 662112V FDAIL COMMON M-PCM 2520
16 1X RXVR OUT CO$ 662113V FDAI COMMON M-PCM 25-20
MG SVO ERR IN ¢ GG2137V - - HD 25-20
MG IX RSVR OUT SIN GG2142V FDAI COMMON M=-PCM 25-20
MG IX RSVR OUT COS GG2143Y FDAL COMMON M=PCM 25-20
0G SVO ERR IN-¢ GG2167V - - HD 25-20
0G RSVR OUT SIN 662172V FDAI COMMON M~PCM 25-20
0G RSVR QUT CO0S 662173V FDAI COMMON M-PCM 25-20
PITCH ATT ERR 662219V FDAT COMMON HD - PCM 25-20
YAW ATT ERR GG2249V FDAI COMMON HD - PCM 25-20
ROLL ATT ERR GG2279V FDAI COMMCN HD - PCM 25-20
PIPA TEMP GG2300T C&W SEPARATE M-PCM 25-290
RR SHFT SIN GG3304V FDAI COMMON HD - PCM 25-23
RR SHFT COS GG3305Y FDAIL COMMON HD - PCM 25-23
RR TRUN SIN GG3324V FDAI COMMON HD - PCM 25-23
RR TRUN COS GG3325V FDAI COMMON HD - PCM 25-23
LGC WARNING GGINO01X CEW COMMON HD - PCM 25-20
155 WARNING 6G9002X Cou COMMON HD - PCM 25-20
LR ANT TEMP GN7563T TEMP MONITOR COMMON HD - PCM
RR NO TRACK GN7621X cew COMMON HD - PCM 25-23
|| RR ANT TEMP GN7723T TEMP MONITOR COMMON M-PCM 25-23
YAW ERR CMD GH1247V - - M 25-24
PITCH ERR CMD GH1248V - -~ M 25-24
ROLL ERR CMD GH1249V - - M 25-24
JD A4D QUTPUT GH1L19v - - HD 25—2#,25—25
RCS TCP A4D GR5032X - - HD 25-24,25-125
JD B3D QUTPUT GH1423V - - HD 25-24,25-25
RCS TCP B3D GR5036X - - HD 25-24,25-25
JD A2D OUTPUT GH1427v - - HD 25-24,25-25
RCS TCP A2D GR5040X - - HD 25-24,25-25
JD B1D QUTPUT GH1431V - - HD 25-24,25-25
RCS TCP BiD GR50U4X - - HD 25-24,25-25
JD BHU QUTPUT GH1L 18V - - HD 25-24,25-25
JD BUF OUTPUT GH1420V - - HD 25-24,25-25
JD ALR OUTPUT GH1421v - - HD 25-24,25-~25
JD A3U OUTPUT GH1L22V - - HD 25-24,25-25
JD B3A OUTPUT GH1424V - - HD 25-24,25-25
JD A3R OUTPUT GH1425V - - HD 25-24,25-25
JD B2U OUTRUT GH1L26V - - HD 25-24,25-25
JD A2A OUTPUT GH1428Y - - HD 25-20,25-25
JD B2L OUTPUT GH1429v - - HD 25-24,25-25
Jb AlU OUTPUT GH1430V - - HD 25-2L,25-25
JD AlF OUTPUT GH1432v - - HD 25-24,25-25
JD BIL OUTPUT GH1433V - - HD 25-24, 25-25
RCS TCP B4U GR5031X - - HD 25-24,25-25
RCS TCP B4F GR5033X - - HD 25-24,25-25
RCS TCO AWR GR5034X - - HD 25-24,25-25
RCS TCP A3U GR5035X - - HD 25-24,25-25
RCS TCP B3A GR5037X - HD 25-24,25-25
RCS TCP A3R GR5038X - - HD 25-24,25-25
RCS TCP B2U GRS039X - - HD 25-24,25-25
RCS TCP A2A GR5041X - - HD 25-24,25-25
RCS TCP B2L GR5042X - - HD 25-24,25-25
RCS TCP Alu GR5043X - - HD 25-24,25-25
RCS TCP ALF GR5045X - - HD 25-2l4,25-25
RCS TCP B1L GR5046X - - HD 25-24,25-25
YAW ATT ERR GHLA455V FDAIL COMMON HD 25-24
PITCH ATT ERR GH1456V FDAI COMMON HD 25-24
“MISSION REV DATE SECTION GROUP PAGE
APOLLO 10 |rFInaL | 4/15/69 LM GUIDANCE AND GONTROL PRELAUNCH INSTRUMENTATION 25-9
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SECTION 26 - LM PROPULSION - DPS

NASA — Manned Spacecraft Center
MISSION RULES

it
26-1 | DQCKED
IN ORDER TO INITIATE AND CONTINUE THE DOCKED PHASE, THE DPS SUBSYSTEM MUST PROVIDE THE FOLLOWING
CONDITION: ,
_NO DPS PROPELLANT LEAK
26-2 | UNDOCKED/SEPARATION
IN ORDER TO INITIATE AND CONTINUE THE UNDOCKED PHASE, THE DP$S SUBSYSTEM MUST PROVIDE THE FOLLOWING
MINIMUM CONDITION:
NO DPS PROPELLANT LEAK
A [26-3 | Do1/RENDEZVOUS
IN ORDER TO INITIATE AND CONTINUE THE RENDEZVOUS PHASE, THE DPS SUBSYSTEM MUST PROVIDE A SAFE BURN
CAPABILITY, DEFINED AS FOLLOWS: =
A. NO DPS PROPELLANT LEAKS
B. AN OPERATIONAL DPS DEFINED AS FOLLOWS:
1. FUEL AND OXID ENGINE INLET PRESSURE >100 PSI AT BURN INITIATION,
2. DURING BURN, OXID AND FUEL ENGINE INLET PRESS >120 PSI'(THROTTLE SETTING
<65%)OR >150 PSI‘ (THROTTLE SETTING >65%):
3. DPS PROPELLANT TEMPS <75°F OR >50°F ONLY TO INITIATE A BURN.
4, AT BETWEEN FUEL AND OXID TEMP <25°F ONLY TO INITIATE A BURN,
5, AP BETWEEN FUEL AND OXIDIZER ENGINE INLET PRESSURE <IBD PSID AT <65% THROTTLE,
OR <TBD PSID AT >55% THROTTLE FOR BURNS <TBD SEC.
C. SUFFIGIENT AV CAPABILITY TO ACCOMPLISH DOI AND PHASING.
RULES 26-4 THROUGH
26-10 ARE RESERVED.
MISSION REV |pATE . | SECTION GROUP PAGE
APOLLO 10 A lus23re9 LM PROPULSTON - DPS GENERAL 26-1
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SECTION 26 - LM PROPULSION — DPS - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV ITEM
Al 26-11
J

26-12
26-13

7 26-14

[ SYSTEMS MANAGEMENT

THE LOW THROTTLE POINT 1S THE MINIMUM THROTTLE POSITION THAT THE THROTTLE ACTUATOR WILL ASSUME WITH
MINIMUM MANUAL THROTTLE COMMAND VOLTAGE (12.4% FOR LM-1)

DPS USABLE PROPELLANT IS 17627.0 LBS.

TOTAL LOADED 18229.5 LBS

TRAPPED 367.5 LBS
™ ERROR 235.0 LBS
17627.0 LBS

THE TOTAL CONTINUOUS BURN TIME OF THE DESCENT ENGINE SHALL NOT EXCEED 910 SECCNDS OF OPERATION
INDEPENDENT OF THRUST LEVEL.

THE DPS ENGINE MINIMUM BURN TIME I$ 3,5 SECONDS. THE MINIMUM COAST TIME BETWEEN
DPS ENGINE BURNS IS 2 SECONDS.

96-15 | ALL DPS STARTS MUST BE MOMIMALLY PLAMMED AT THE LOW THROTTLE POINT.
26-16 | THE DPS ENGINE MUST NOT BE OPERATED IN THE NON-THROTTLING RANGE (65% TO FTR) FOR MORE THAN 100 SEC.
26-17 | SUPERCRITICAL HELIUM BURST DISC RUPTURE DURING MANNED OPERATION 1S AN ALLOWABLE EVENT.
A
{ | 26-18 | ALL DESCENT ENGINE STARTS MUST NOMINALLY BE PRECEDED BY A PROPELLANT SETTLING MANEUVER.
ﬁ] RULE 26-19 IS RESERVED.,
MISSION REV | DATE SECTTON GROUP PAGE
APOLLO 10 A |u/23/69 LM PROPULSION - DPS MANAGEMENT 26-2
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SECTION 26 ~ LM DPS — CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
A | 26-19 1 DPS ENGINE RESTART CAN BE MADE WiTH THE FOLLOWING CONSTRAINTS:
MAXIMJUM RESTART
INITIAL BURN REQUIRER COAST TIME BURN TIME
A. 3.5 SEC TO TBD SEC 2 SECONDS NO CONSTRAINT
B. TIBD TO 190 SECS 2 SECCONDS Lon SECS
C. 190 SECS TO 60D SECS REFERENCE (SEE F1GURE BELOW) 100 SECS
D. GREATER THAN 600 SECS NO RESTART ——
THESE CONSTRAINTS ARE BASED ON ENGINE THRUST CHAMBER HEATING AND SOAK BACK LIMITS. TERMINATE THE
BURN IF THE MAXIMUM RESTART BURN TIME IS EXCEEDED.
THERE SHALL BE NO MORE THAN 5 RESTARTS AFTER THE INITIAL BURN.
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MGG 0 REV | uATE SECTION GROUP PAGH
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SECTION 26 - LM PROPULSION - DPS - CONTIMNUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| I1TEM
26~20 ONLY PREMISSION APPROVED ALTERNATE DPS/MULTIBURN PROFILES WILL BE EXECUTED, SINCE NO DATA EXISTS

TO ALLOW REAL-TIME SUPPORT FOR EXAMINING DPS FREEZING, CHARRING, BACKWALL TEMPERATURE CONSTRAINTS
FOR MULTIBURN PROFILES,

A | 26-21 PROPELLANT GAGING
A, PRIME METHOD: GROUND MASS CALCULATION (1.5%)"
B. BACKUP METHOD: PQGS (TM, ONBOARD)'(1.3%)
RULE NUMBERS 26-22 THROUGH
26-29 ARE RESERVED,

MISSION REV | DATE SECT 10N GROUP PAGE
APOLLO 10 A /23769 LM PROPULSION - DPS MANAGEMENT 26-4
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SECTION 26 - LM PROPULSION - DPS - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV | RULE CONDI T ION/MALFUNCTTON PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES f
A
26-30 |LOSS OF ALL OPERATIONAL DPS |ALL A. CONTINUE_MISSION AN OPERATICNAL APS AND RCS IS
T . REQUIRED
1. DOI NO-GO -
2. FOR FURTHER MAIN ENGINE
BURNS USE APS
B. PRIOR TO PHASING
1. INHIBIT BURN
2. STAGE AND USE APS FOR
FURTHER MAIN ENGINE BURNS
C. DURING PHASING
1. STOP BURN
2, COMPLETE BURN PER MR 3-53
26-31 |START TANK LEAK PRIOR TO REF MAL PROC DPS #1
PRESS
A, FU AND OXID ENGINE ALL A. CONTINUE MISSION
INLET PRESS >100 PSIA
AT IGNITION INHIBIT FIRING DPS START TANK
SQUIB
B. FU AND/OR OXID ENGINE B. CONTINUE MISSION
INLET <100 PSIA
FIRE SQUIB TO START TANK
NOTE: PRESSURIZATION SYSTEM
MAY BE OPENED TO START TANK
LEAK; CLOSE PRIMARY He REG SOV
AFTER EACH BURN AND REOPEN AT
INITIATION OF EACH SURSEQUENT
BURN,
26-32 1 DPS FATLS TO PRESSURE
A. VIA START TANK ALL A.1. INAIBIT ALL DPS BURNS
REF ALT MISSION AND APS
1. INLET PRESS <100 UNMANNED BURN
PSIA
2, INLET PRESS >100 2. CONTINUE MISSION
PSTA
B. VIA SUPERCRITICAL B. CUT OFF BURN ON INLET PRESS
HELTUM ;
1. DO NOT GO TO FTP
2, IF AT FTP, THROTTLE TC 40%
26-33 | OFF NOMINAL SUPERCRITICAL {RNDZ A.  CONTINUE MISSION REF MAL PROC DPS #1
He PRESS <500 PSI ) .
REMAIN AT 10% UNTIL SHe PRESS
>500 PSIA
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 | A | 4/23/69 IM PROPULSION - DPS SPECIFIC 26-5
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SECTION 26 - LM PROPULSION - BPS - CONTINUED_

NASA — Manned Spacecroft Center
MISSION RULES

REV | RULE CONDITION/MALFUNCT LON PHASE RULING CUES/NOTES/COMMENTS
‘26-34 | LEAK BETWEEN He REG SHUTOFF| ALL CONTINUE MISSION REF MAL PROC DPS #1 & 2.
AND QUAD CHECK VALVES —
A. CLOSE He REG SHUTOFF VALVES
B. OPEN He SHUTOFF VALVES
PRIOR TO EACH BURN
A
26-35 DPS PROPELLANT LEAK ALL STAGE ASAP REF MAL PROC DPS
MISSTON REV DATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 LM PROPULSION - DPS SPECIFIC 26-6
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SECTION 27 ~ LM PROPULSION - APS
NASA — Manned Spacecraft Center

MISSION RULES

REV| 1TEM
27-1 DOCKED, UNDOCKING, SEPARATION
IN ORDER TO INITIATE THE ABOVE PHASES, THE APS MUST EXHIBIT THE FOLLOWING CAPABILITY:
NO PROPELLANT LEAK
Al 27-2 DOI /RENDEZVOUS
IN ORDER TO INITIATE THE RENDEZVCOUS PHASE OF THE MISSICN, THE APS SUBSYSTEM MUST PROVIDE A SAFE
BURN CAPABILITY DEFINED AS FOLLOWS:
A. NO APS PROPELLANT LEAKS
B. AN OPERATIONAL APS, DEFINED AS FOLLOWS:
MANNED START BURN CONTINUE BURN
1. APS BULK TEMP >30°F < 120°F N/A
2. OX-FUEL AT <bQ°F%* N/A
3. INLET PRESS >115 < 250 PSI* »115 < 250 PSI, NO PRESS OSCILLATIONS
4, INLET PRESS AP 20 PSID¥ <12 PSID*
5. TCP N/A >80 < 150 PSI*, NO PRESS OSCILLATIONS
6. PROPELLANT LEAK NONE NONE
UNMANNED
1. APS BULK TEMP N/A N/A
2. OXID-FUEL AT N/A N/A
3. INLET PRESS <250 PsI <250 PSI, NO PRESS OSCILLATIONS
Y. INLET PRESS 4P <90 PSID <20 PSID
5. TCP N/A <150, NO PRESS QSCILLATIONS
6. PROPELLANT LEAK N/A NONE
“VALUES SHOWN ARE FOR BURNS <100 SEC LONG.
C. SUFFICIENT AV CAPABILITY TO DO INSERTICN BURN,
27-3 STAGING/ INSERTION
IN ORDER TO STAGE THE LM PRIOR TO THE INSERTION BURN, THE APS SUBSYSTEM MUST PROVIDE A SAFE BURN
CAPABILITY FOR THE INSERTION BURN
RULES 27-L THROUGH
27-9 ARE RESERVED.
MISSTON REV | DATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 LM PROPULSION - APS GENERAL 27-1

FEC/TSS Form 292 (AUL of)




SECTION 26 - LM DPS - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV! ITEM
DPS - PRELAUNCH INSTRUMENTATION
MISSION RULE
26-40| MEAS DESCRIPTION PcM ONBOARD TRANSDUCER CATEGORY REFERENCE
START TNK PRESS GQ3015P HE MON COMMON M 26-31,32
HE REG PRESS GQ3018pP cew COMMON HD } 10F 2 26-34,30
HE REG PRESS 6Q3025P HD | M-PCM 26-34,30
HE PRESS GQ3435P HD {10F2 26-33
HE PRESS GQ3L436P PRESS HD M
FU TNK 1 QTY 6Q3603Q qQTyY COMMON FD 1 OF 2
FU TNK 2 QTY GQ3604Q QTY COMMON HD M
OX TNK 1 QTY GQ4103Q QrY COMMON HO Y1 0F 2
OX TNK 2 QTY GQU104Q QrY COMMON HD ‘M
FU 1 TEMP GQ3718T TEMP MON COMMON HD 31 OF 2 26-30
FU 2 TEMP Q637197 TEMP MON COMMON HD } M 26-30
O0X 1 TEMP GQY4218T TEMP MON COMMON "HD 31 OF 2 26-30
OX 2 TEMP GQ4219T TEMP MON COMMON HD } M 26-30
FU PRESS GQ3611P M 26-30,35
0X PRESS GQu111P M 26--30,35
TCP GQ6510P THRUST COMMON M-PCM 26-30
MISSION REV | DATE SECTION GROUP PAGE
APOLLO ‘10 |FINAL | 4/15/69 LM DPS PRELAUNCH INSTRUMENTATION 26~7
FEC/TSS Form 292 (AUL of)
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SECTION 27 - LM PROPULSION - APS

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM [ GENERAL ]
27-1 DQCKER, UNDOCKING, SEPARATION
IN ORDER TO INITIATE THE ABOVE PHASES, THE APS MUST EXHIBIT THE FOLLOWING CAPABILITY:
NO PROPELLANT LEAK
27-2 DOT /RENDEZVOUS
IN ORDER TO INITIATE THE RENDEZVOUS PHASE OF THE MISSION, THE APS SUBSYSTEM MUST PROVIDE A SAFE BURN
CAPABILITY DEFINED AS FOLLOWS:
A, NO APS PROPELLANT LEAKS
B. AN CPERATIONAL APS, DEFINED AS FOLLONS :
1, AP BETWEEN APS FUEL AND OXIDIZER ENGINE INLET PRESSURE <TBD PSID.
2. AT BETWEEN APS FUEL AND OXIDIZER TEMP <10°F, ONLY TO INITIATE A BURN,
3. APS FUEL AND/OR CXIDIZER TEMP >40°F AND <85°F. ONLY TO INITIATE A BURN.
4. APS FUEL AND/OR OXIDIZER INLET PRESSURE >115 PSI AND <220 PSI
C. SUFFICIENT &V CAPABILITY TO DO INSERTION BURN.
27-3 | STAGING/INSERTION
IN ORDER TQ STAGE THE LM PRIOR TO THE -INSEéTION BURN, THE APS SUBSYSTEM MUST PROVIDE A SAFE BURN
CAPABILITY FOR THE INSERTION BURN
RULES 27-4 THROUGH
27-9 ARE RESERVED.
MISSION REV DATE SECTION . GROUP PAGE
APOLLO 10 | FINAL | 4/15/69 LM PROPULSION - APS GENERAL 27-1

FEG/TSS Form 292 (AUG GB)




SECTION 27 - LM PROPULSICN - APS - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
[ SYSTEMS MANAGEMENT]
A
27-10 APS MANNED ENGINE STARTS WILL BE PRECEDED BY A PROPELLANT SETTLING MANEUVER,
27~-11 APS PROPULSION SYSTEM CANNOT REMAIN ACTIVATED (COMPATABILITY SQUIB VALVES FIRED) LONGER THAN 24 HOURS
BEFORE ITS USAGE IS COMPLETED NOMINALLY. IN CASE OF A CONTINMGENCY, THE TIME CAN BE EXTENDED TO 3-1/2
DAYS.
27-12 THE USABLE PROPELLANT FOR APS 1S 2465.6 1BS.
TOTAL LOADED 2631.7 LBS
TRAPPED 53.1 LBS
TM ERROR 1i3.0 LBS
USABLE 2465.6 LBS
A
} 27-13 THE MINIMUM IMPULSE OF THE APS ENGINE IS 1200 LBS/SEC, WHICH CORRESPONDS TO A BURN TIME OF 0.5 SEC.
27-14 ONLY PREMISSION APPROVED APS MULTIBURN PROFILES WILL BE EXECUTED, SINCE NO DATA EXISTS TO ALLOW
REAL-TIME SUPPORT FOR EXAMINING APS FREEZING, CHARRING, BACKWALL TEMPERATURE CONSTRAINTS FOR
MULTIBURN PROFILES.
27-15 PROPELLANT GAGING (MO ONBCARD READOUT):
A. PRIME METHOD: 'FLOWRATE X TIME (5%
B, BACKUP METHOD: GROUND MASS CALCULATION (5%)
A
27-16 | THE APS ENGINE MAY BE RESTARTED WITH COAST TIMES
A, <10 SEC OR »200 SEC, WITH PROPELLANT TEMP <65°F
B. <10 SEC OR >90 SEC, WITH PROPELLANT TEMP >65°F
A
RULES 27-17 THROUGH
27-19 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 LM PROPULSION - APS MANAGEMENT 27-2

FEC/T3S Form 292 (AUG 6C)




SECTION 27 — LM PROPULSION - APS = CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] RULE CONDET ION/MALFUNCTTON PHASE [ RULING CUES/NOTES/COMMENTS
[SPECIFIC MISSION RULES |
A
27-20] LOSS OF AN OPERATIONAL APS | RNDZ A.l. PRIOR TO STAGING
“(A)" DO NOT STAGE
"(B)- PERFORM INSERTION
USING DPS
2. AFTER STAGING
“CAY" INHIBIT APS BURNS
“(8) INSERTION NO-GO
(€Y CSM PERFORM INSERTION
3. INSERTION
"(A)* STOP BURN IF IN
PROGRESS
“(B)' COMPLETE AV REQUIRE-
MENTS IN ACCORDANCE
WITH MR 3-54
UNMANNED B.1. STOP BURN IF IN PROGRESS
2. INHIBIT FURTHER APS BURNS
A
| 27-21 | DELETED
27-22 | APS He SOURCE PRESSURE REF MAL PROC APS #1
A, LEAK PRIOR TO ALL A. CONTINUE MISSION
PRESSURIZATION INHIBIT USE OF EFFECTED TANK
B. PRESS »3500 PSI PRIOR |ALL B. PRESSURIZE APS
TO PRESSURIZATION
C. SOURCE PRESSURE LESS ALL C,1. CONTINUE MISSION
THAN ENGINE INLET : CLOSE He REG SHUTOFF VALVES
PRESSURE
RNDZ 2. CONTINUE MISSION
"(A) CLOSE He REG SHUTOFF
VALVES
“(B)* OPERATE IN BLOWDOWN
MODE
27-23 | APS He LEAK BETWEEN QUAD ALL CONTINUE MISSION REF MAL PROC APS #2
CHECK VALVES AND He
SHUTOFF VALVES ) A, CLOSE He REG SHUTOFF VALVES
8. OPEN He REG SHUTOFF VALVES
PRIOR TO EACH BURN
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 Al 4727769 LM PROPULSION — APS SPECIFIC 27-3

FECSUTC Vorm £p1 far 637



SECTION 27 - M PROPULSION - APS - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV|[ RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES / COMMENTS
A
[ | 27-24 | APS PROPELLANT LEAK DOCKED A. EGRESS TO CSM ASAP REF MAL PROC APS #1 & 4
1. JETTISON LM
2. APS UNMANNED BURN NO-GO
UNDOCKED B.1. DOCK ASAP
2. CSM ACTIVE DOCKING
RNDZ C. CSM RESCUE
UNMANNED D. CONTINUE BURN
27-25 | APS PROP VALVE MISMATCH RNDZ A. CONTINUE BURN IN PROGRESS THIS INDICATIONM PRIOR TO FIRST]
(AP0OS)- INHIBIT FURTHER MANNED APS APS ENGINE ON WILL BE
BURNS CONSIDERED A T FAILURE.
UNMANNED B. CONTINUE MISSION
MISSION REV
DATE SECTION GROUP PAGE
APOLLO 10| A 4/23/69 LM PROPULSION ~ APS SPECIFIC 27-4
VECITRT Yorm 230 a7 60




SECTION 27 - LM APS ~ CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
[ APS - PRELAUNCH INSTRUMENTATION
MISSION RULE
27-30 ) MEAS DESCRIPTION PcM ONBOARD TRANSDVUCER CATEGORY REFERENCE
APS HE 1 PRESS GPOOD1P HEL MON C&W COMMON M - PCM 27-22,20
APS HE 2 PRESS GP0002P HEL MON C&W COMMON M - PCM 27-22,20
APS HE REG PRESS GP0O018P HD l 1 0F 2 27-20,23
APS HE REG PRESS GP0O025P CEW COMMON HD Y M - PCM 27-20,23
APS HE 1 TEMP GP0201T HEL MON COMMON M- PCM 27-21,22
APS HE 2 TEMP GP0202T HEL MON COMMON M - PCM 27-21,22
APS FUEL TEMP GP0O718T TEMP COMMON M - PCM 27-20
APS FUEL LOW GP0908X CEW COMMCN HD
APS OXID TEMP GP1218T TEMP COMMON M - PCM 27-20
APS OXID LOW GP1408X CEW COMMON HD
APS FUEL PRESS GP1501F CewW COMMON M - PCM 27-20,21,24
APS OXID PRESS GP1503P CEW. COMMON M - PCM 27-20,21,24
VLVS A APOS GP2997U M 27-25
VLVYS B APOS GP2998U M 27-25
APS TCP GP2010P M 27-20
MISSTON REV | DATE SECTION GROUP PAGE
APOLLC 10 FINAL | 4/15/69 LM APS PRELAUNCH INSTRUMENTATION 27-5

FEC/T6G Form 202 (AUG BG)
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SECTION 28 - M REACTION CONTROL SYSTEM

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
28-1 DOCKED
IN ORDER TO INITIATE AND CONTINUE THE DOCKED PHASE OF THE MISSION, THE RCS SUBSYSTEM MUST PROVIDE THE
FOLLOWING MINIMUM CAPABILITY:
NO PROPELLANT LEAKS
A :
28-2 A.  UNDOCKED
IN ORDER TO INITIATE AND CONTINUE THE UNDOCKED MISSION PHASE, 3-AX1S TRANSLATION CONTROL AND
REDUNDANT 3-AXIS RCS ATTITUDE CONTROL CAPABILITY 1S REQUIRED. TG ASSURE THAT NO SINGLE FAILURE
CAN DISABLE ATTITUDE CONTROL, THE FOLLOWING MINIMUM CAPABILITIES ARE REQUIRED:
1. REDUNDANT CAPABILITY TO SUPPLY PROPELLANT FOR MAINTAINING RCS 3-AXIS ATTITUDE CONTROL VIA
ONE OF THE FOLLOWING:
C(A) OPERATIONAL SYSTEM A AND B
(B) OPERATIONAL SYSTEM A OR B, PLUS CROSSFEED CAPABILITY AND ASC FEED CAPABILITY
2. NO THRUSTER PAIRS ISOLATED OR ANY SINGLE VERTICAL JET FAILED
3. NO PROPELLANT LEAKS
B. SEPARATION/DOI/PHASING
IN ORDER TO INITIATE AND CONTINUE THIS MISSION PHASE, 3-AXIS TRANSLATION CONTROL AND REDUNDANT
3-AXIS RCS ATTITUDE CONTROL CAPABILITY 1S REQUIRED, TO ASSURE THAT NO SINGLE FAILURE CAN DISABLE
ATTITUDE CONTROL, THE FOLLOWING MINIMUM CAPABILITIES ARE REQUIRED;
1. RCS SYSTEM A AND B OPERATIONAL
2. NO THRUSTER PAIRS ISOLATED OR ANY SINGLE VERTICAL JET FAILED
3. NO LEAKS
C. STAGING
IN ORDER TO INITIATE STAGING, THE FOLLOWING MINIMUM CAPABILITIES ARE REQUIRED:
1. 3-AXIS RCS ATTITUDE CONTROL
2. 3-AXIS RCS TRANSLATION
D. INSERTION
IN ORDER TO INITIATE AND CONTINUE THE INSERTION, +X-AXIS TRANSLATION CONTROL AND REDUNDANT
3-AXIS RCS ATTITUDE CONTROL 1$ REQUIRED. THE FOLLOWING MINIMUM CAPABILITIES ARE REQUIRED.
1, SAME AS SEPARATION/PHASING
A
| | 28-3 DELETED
28-4 | UNMANNED
IN ORDER 7O INITIATE AND CONTINUE THE UNMANNED PHASE OF THE MISSION, THE RCS SUBSYSTEM MUST PROVIDE
THIS MINIMUM CAPABILITY:
3-AXIS ATTITUDE CONTROL
RULE NUMBERS 28-5 THROUGH
28-8 ARE RESERVED.
MISSION REV }DATE SECT [ON GROUP PAGE.
APOLLO 10 | A 4/23/69 | LM REACTION CONTROL SYSTEM GENERAL 28-1

FEC/TS7 Form 29z (AUL of)




SECTION 28 - LM REACTION CONTROL SYSTEM - CONTINUED

NASA — Manned Spacecraft Center
' MISSION RULES

REV] ITEM
[SYSTEMS MANAGEMENT]
A
28-9 | AN OPERATIONAL RCS SYSTEM 1S DEFINED AS MAINTAINING:
A. PROPELLANT TEMPERATURE >H0°F AND <100°F
B. AP BETWEEN OXID AND FUEL <80 PSI
€. PROPELLANT MANIFOLD PRESSURE >100 PSI
D. CAPABILITY TO EXPEL REQUIRED_ RCS PROPELLANT FROM TANKS TO SUPPORT PLANNED GO/NO-GO'S
A 28-10 | THRUSTER TEMP
THE RCS QUAD TEMP MUST BE BROUGHT UP TO OPERATING TEMP VIA THE RCS HEATERS PRIOR TO ANY RCS FIRINGS,
| THRUSTER QUAD TEMP MUST BE ABOVE 119°F AND LESS THEN 19_0°F, EXCEPT DURING PERIODS OF HEAVY DUTY CYCLE
WITH EXPECTED TEMP RISES SUCH AS DOCKING.
28-11 |USABLE RCS PROPELLANT IS 530 LBS.
TOTAL LOADED 630 L8S
TRAPPED 4y LBS
TM ERROR™ 63 LBS
USABLE 530 LBS
*TO BE UPDATED TO REFLECT GROUND COMPUTATIONAL ACCURACY
A | 28-12 |PROPELLANT GAGING
| A, PRIME METHOD: RCS GROUND PROGRAM: (6%
B. BACKUP METHOD: PQMD
™ (10%)
ONBOARD " (13%)*
28-13 |PRIOR TO UNDOCKING, THE LM SHOULD BE IN WIDE DEADBAND ATTITUDE HOLD AND THE CSM IN NARROW DEADBAND
ATTITUDE HOLD.
28-14 JASCENT FEED OPERATION IS NOMINALLY PLANNED FOR THE UNMANNED APS DEPLETION BURN, HOWEVER, IF ONE RCS
SYSTEM HAS >30 PERCENT TOTAL PROPELLANT REMAINING PRIOR TO THE UNMANNED APS BURN, THAT SYSTEM WILL
REMAIN WITH THE MAINS OPEN AND ASCENT FEED VALVES CLOSED. IF BOTH SYSTEMS HAVE >30 PERCENT TOTAL PRO-
PELLANT REMAINING, THEN THE SYSTEM WITH THE GREATER AMOUNT OF PROPELLANT WILL REMAIN IN THE ABOVE
CONFIGURATION WHILE THE OTHER USES ASCENT FEED QPERATION AND THE SYSTEM WITH ASCENT FEED WILL BE USED
FOR ULLAGE.
MISSTON REV CATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 LM REACTION CONTROL SYSTEM MANAGEMENT 28-2

FEC/TSS Form 292 (AUG 6L




SECTION 28 - LM REACTION CONTROL SYSTEM - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
A
28-15 |RCS PLUME IMPINGEMENT ON THE LM
MAXIMUM ALLOWABLE CONTINUOUS FIRING OF RCS JETS:
A. M, +X (DOWN FIRING ENGINE): 15 SEC UNSTAGED EXCEEDING +X IMPINGEMENT TIME COULD RESULT IN
PROPELLANT LINE FREEZING AND LARGE TEMPERATURE DIFFERENCES BETWEEN PROPELLANT TANK DUE TO DAMAGE
TO ASCENT AND DESCENT STAGE THERMAL INSULATION,
B. LM, +X (DOWN FIRING ENGINE): 55 SEC STAGED.
C. UNDOCKED LM, -X (UP FIRING ENGINE): 30 SEC'(-X THRUSTERS OF QUAD 1, 3, AND W)t EXCEEDING -X
IMPINGEMENT TIME COULD RESULT IN DAMAGE TO S-BAND AND/OR RR ANTENNA BECAUSE OF OVERHEATING OR
OVERPRESSLRE DUE TO PLIME.
D. DOCKED LM, -X: 15 SEC FIRING EXCEEDING -X IMPINGEMENT TIME COULD RESULY IN DAMAGE TO CSM THERMAL
COATINGS .,
i)
RULE NUMBERS 28-16 THROUGH
28-19 ARE RESERVED.
MISSTON REV | BATE SECT ION GROUP PAGE
APOLLO 10 A 4/23/69 LM REACTION CONTROL SYSTEM MANAGEMENT 28-2A

FEC/TO) Porm 292 (ALG of)




SECTION 28 - LM REACTION CONTROL SYSTEM - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC MISSION RULES |
A | 28-20 {LOSS OF RCS SYSTEM A OR B ALL A.l1. ISOLATE EFFECTED SYSTEM REF MAL PROC RCS #1 AND MR
28-2
2, UTILIZE GOOD SYSTEM
DOCKED B. DO NOT UNDOCK
i REFER TO ALT MISSION
UNDOCKED/ C. CSM RESCUE
RNDZ IM IN FREE DRIFT UNTIL DCOCKING
! UNMANNED | D, CONTINUE MISSION
28-21 |RCS THRUSTER PAIR REF MAL PROC RCS #3
A, ONE PAIR ISCOLATED DOCKED A.1. DO NOT WNDOCK
REFER TO ALT MISSION
UNDOCKED/ 2. RETURN TO CSM AND DOCK ASAP
RNDZ
UNMANNED 3. CONTINUE MISSION
B. COMBINATION ISOLATED DOCKED B.1 DO NOT UNDOCK
RESULTING IN LOSS OF UNMANNED APS BURN NO-GO
ATTITUDE CONTROL
UNDOCK 2. CSM ACTIVE DOCK ASAP
RNDZ 3. CSM RESCLE
UNMANNED 4,  STOP UNMANNED APS BURN
28-22 |DECREASING OR LOSS OF RCS REF MAL PROC RCS #1 AND 2
He PRESSURE
ALL A. CONTINUE MISSION
1. CONTINUE USING BOTH
SYSTEMS UNTIL MFLD PRESS
IN BAD SYSTEM <100 PSI.
THEN ISOLATE BAD SYSTEM.
2. CROSSFEED FROM GOOD SYSTEM
DOCKED B. DO NOT UNDOCK WHEN MFLD PRESS DROPS BELOW
100 PSI, THE SYSTEM IS CON-
UNDOCKED €. DOCK ASAP SIDERED NON-OPERATIONAL
REF 28-20
RNDZ D. RETURN TO CSM AND DOCK ASAP
UNMANNED E. CONTINUE MISSION
MISSTON REV DATE SECTION GROUP PAGE
APOLLO 10 A L/23/69 LM REACTION CONTROL SYSTEM SPECIFIC 28-3
SECSTY torm Tl ATy 500




SECTION 28 - LM REACTION CONTROL SYSTEM - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE CONDITION/MALFUNCT ION PHASE RULING CUES/NOTES/COMMENTS
A T i
28-23 |RCS PROPELLANT LEAK DOCKED A. CREW EVACUATE SPACECRAFT REF MAL PROC RCS #5
1. UNDOCK
2, (SM SEPARATE FROM LM
3. INHIBIT FURTHER
MANNING OF EM
UNDOCKED/ | B.  RETURN_TO CSM ASAP
RNDZ CSM RESCUE REQUIRED
(NMANNED C. CONTINUE MISSION
At 28-24 |Res QuAD TEMP <119°F OR ALL ISOLATE BOTH THRUSTER PAIRS IN REF MAL PROC RCS #3
' >190°F EXCEPT DURING EFFECTED QUAD REF 28-21 o
PERIODS OF HEAVY DUTY QUAD TEMP <119 F INDICATE
CYCLE WITH EXPECTED TEMP THE POSSIBILITY OF INCOMPLETE
RISES, SUCH AS DOCKING COMBUSTION, WHICH COULD CAUSE
HARD STARTS AND POSSIBLE
! EXPLOSIONS,
QUAD TEMPS >190°F INDICATE
PREMATURE OXID VAPORIZATION
AND ALSO POSSIBILITY OF VALVE
SEAT DAMAGE,
RULE NUMBERS 28-26 THROUGH
28-29 ARE RESERVED.
MISSION |Rev DATE SECTION GROUP PAGE
APOLLO 10 | A | 4/23/69 LM REACTION CONTROL SYSTEM SPECIFIC 28~4
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SECTION 28 - LM REACTION CONTROL - CONCLUDED

NASA — Manned Spacecraft Center

MISSION RULES

REV | ITEM -
[ﬁPRELAUNCHINSTRUMENTAﬂON
MISSION RULE
28-30 MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE
RCS A" PROP QTY GR1085Q QUANTITY COMMON M 28-23,22
RCS ""B" PROP QTY GR1095Q QUANTITY COMMON M 28-23,22
RCS MA" REG PRESS GR1201P PRESS MON C&W COMMON M~PCM 28-20,22,23
RCS '"B" REG PRESS GR1202P PRESS MON CEW COMMON M-PCM 28-20,22,23
RCS YA HE PRESS GR1101P PRESS MON CEW COMMON M-PCM 28-23,24
RCS "B" HE PRESS GR1102P PRESS MON CEW COMMON M-PCM 28-23,24
RCS VA" FUEL TEMP GR2121T TEMP MON COMMON M-PCM 28-20
RCS "B" FUEL TEMP GR2122T TEMP MON COMMON M-PCM 28-20
RCS MAIN A" CLSD GRI6OIU MAIN SOV COMMON HD
RCS MAIN '"B'' CLSD GRY610U MAIN SOV COMMON HD
RCS MA" FUEL MFLD PRESS GR2201P PRESS MON COMMON M 28-20,24,23
RCS '"'B" FUEL MFLD PRESS GR2202P PRESS MON COMMON M 28-20,24,23
RCS MA" OX MFLD PRESS GR3201P PRESS MON COMMON M 28-20,24,23
RCS "B QX MFLD PRESS GR3202P PRESS MON COMMON M 28-20,24,23
A/B XFEED OPEN GR9613U CRSFD COMMON HD
QUAD 1 "A™ TCA ISOL VLV GRIGGTU SYS A QUAD 1 COMMON HD 28-21
QUAD 2 "A"™ TCA ISOL VLV GRI6O5U SYS A QUAD 2 COMMON HD 28-21
QUAD 3 A" TCA ISOL VLV GRI663U SYS A QUAD 3 COMMON HD 28-21
QUAD & "A TCA ISOL VLV GRI661U SYS A QUAD & COMMON HD 28-21
QUAD 1 "B TCA ISOL VLV GRI668U SYS B QUAD 1 COMMON HD 28-21
QUAD 2 "B" TCA ISOL VLV GRIGEEU SYS 8 QUAD 2 COMMON HD 28-21
QUAD 3 "B"™ TCA ISOL VLV GRIGBLU SYS B QUAD 3 COMMON HD 28-21
QUAD & "B" TCA ISOL VLV GRI6G2U SYS B QUAD 4 COMMON HD 28-21
QUAD 1 TEMP GR6OOUT TEMP MON C&W COMMON M 28-25
QUAD 2 TEMP GR6O03T TEMP MON CEW COMMON M 28-25
QUAD 3 TEMP GR6002T TEMP MON C&W COMMON M 28-25
QUAD 4t TEMP GR6001T TEMP MON CEW COMMON M 28-25
ASC FEED OXID "A' OPEN GRY6H1U SYS A ASC OXID COMMON HD
ASC FUEL
ASC FEED FUEL "A'' OPEN GR9631U SYS A ASC OXID | COMMON HD
ASC FUEL
ASC FEED FUEL '"8" OPEN GR9632U SYS B ASC OXID COMMON HD
ASC FUEL :
ASC FEED OXID "B" OPEN GRI6H2U 5YS B ASC OXID COMMON HD
ASC FUEL
MISSTON REV | GATE SECTION GROUP PAGE
APOLLO 10| FINAL ['4/15/69 LM REACTION CONTROL SYSTEM PRELAUNCH INSTRUMENTATION 28-5
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SECTIONA?Q - SPACE ENVIRONMENT

NASA — Manned Spacecraft Center
MISSION RULES

REV] 1TEM
GENERAL
29-1 ALL DECISIONS WILL BE BASED ON CONFIRMED MEASUREMENTS AND/OR EVENTS AND PROJECTIONS BASED ON CONFIRMED
EVENTS.
29-2 DEFINITIONS:

A.  THE MAXIMUM OPERATIONAL DOSE (MOD) IS THE MAXIMUM RADIATION DOSE TO WHICH THE CREW WOULD BE
SUBJECTED BASED ON A SKIN DOSE OF 400 RAD AN/OR A DEPTH (GASTROINTESTINALD DOSE OF 50 RAD.

B. THE PLANNING OPERATIONAL DOSE (POD) IS THE MAXIMUM RADIATION DOSE TO THE CREW WHICH ANY MISSION
WOULD BE DESIGNED DURING THE PLANNING PERIOD BASED ON A SKIN DOSE OF 250 RAD AND/OR A DEPTH DOSE OF
25 RADS.

C. THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE OR
TERMINATE THE MISSION.

D, THE RADIATION ABSORBED DOSE (RAD) IS A UNIT OF ABSORBED DOSE WHICH IS EQUAL TO AN ENERGY
DEPOSITION OF 100 ERGS/GRAM.

E. THE RELATIVE BIOLOGICAL EFFECTIVENESS (RBE) EXPRESSES THE EFFECTIVENESS OF PARTICULAR TYPES OF
RADIATION IN PRCDUCING THE SAME BIOLOGICAL RESPONSE.
THE AVERAGE RBE THAT WILL BE USED FOR SOLAR PARTICLE EVENT RADIATION FROM PROTONS IS 1.2,

F. THE ROENTGEN EQUIVALENT MAN (REM) IS THE PRODUCT OF THE RAD AND THE RBE (REM = RAD X RBED.

G. A CONFIRMED EVENT IS DEFINED AS AN EVENT THAT HAS BEEN MEASURED BY TWO OR MORE RELIABLE SOURCES.

H. A SIGNIFICANT INCREASE OF THE MOD IS DEFINED AS A PARTICLE EVENT THAT WILL PRODUCE A FLUX OF
1010 AND A SKIN DOSE OF 575 RADS AND/OR A DEPTH DOSE OF 140 RADS.

MISSTON REV ] DATE SECTION GROUP PAGE
APOLLO 10 |FINAL 4/15/69 SPACE ENVIRONMENT GENERAL 29-1
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SECfION 29 - SPACE ENVIRONMENT - CONCLUDED

MISSION RULES

NASA — Manned Spacecraft Center

REV| ITEM
[_INSTRUMENTATION REQUIREMENTS |

MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF

A 129-15 RADIATION DOSIMETER 1 CK1051K - - HD 29-12
(CM DEPTH DOSE RATE)
RADIATION DoSIMETER 20 YAB®  cx1os2¢ - - HD 29-12
(CM SKIN DOSE RATED
DOSIMETER RATE CHANG CK1053R - - HD 29-12
PROTON COUNT RATE CHAN I ST0820K - - HD 20-14
PROTON COUNT RATE CHAN 2 STO821K - - HD 29-14
PRO-TON COUNT RATE CHAN 3 ST0822K - - HD 29-14
PROTON COUNT RATE CHAN 4 ST0823K - - HD 29-14
ALPHA COUNT RATE CHAN 1 STO830K - - HD 29-14

NPDS
ALPHA COUNT RATE CHAN 2 ST0831K - - HD 29-14
ALPHA COUNT RATE CHAN 3 ST0832K - - HD 29-14
PROTON INTEGER COUNT RATE ST0838K - - HD 29-14
TEMP NUCLEAR PART, DET STO8LOT - - HD 29-14
TEMP NUCLEAR PART. ANAL J STO8HLT - - HD 29-14
PERSONAL RADIATION DOSIMETER (PRD) - 3 ~ ONBOARD - MANDATORY TO 29-14
BE ONBOARD
{ RATE SURVEY METER (RSM) - 1 - ONBOARD - MANDATORY TO 29-14
BE ONBOARD
MISSION REV | OATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 SPACE ENVIRONMENT INSTRUMENTATION REQUIREMENTS 29-5
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30 RECOVERY



SECTION 30 - RECOVERY

NASA — Manned Spacecraft Center

MISSION RULES

RULE

CONDITION/MALFUNCTION

PHASE

RUL.ING

CUES/NOTES/COMMENTS

30-1

ACCEPTABLE WEATHER
CONDITIONS AND RECQVERY
CAPABILITY® IN THE LAUNCH
SITE AREA

[

SPECIFIC MISSION RULES

PRELAUNCH

MANDATORY

ACCEPTABLE WEATHER
CONDITIONS AND RECOVERY
CAPABILITY#® IN THE LAUNCH
ABORT AREA TO 1000 N
DOWNRANGE AND IN THE
MID-PACIFIC RECOVERY ZONE

PRELAUNCH

HIGHLY DESIRABLE

MINIMUM OF 65 AMP-HOURS OF
CM POSTLANDING POWER
AVAILABLE AT LANDING

HIGHLY DESIRABLE

TO PROVIDE FOR 40 HOURS OF
CM POSTLANDING POWER PLUS
ONE UPRIGHTING

30-4

UNTIL ENTRY —24 HOURS,
RETAIN AV CAPABILITY TO
MOVE ENTRY POINT +500 NM

FRECOVERY CAPABILITY WILL 8E BASED PRI

HIS CAPABILITY TO PERFORM
AFFECT BOTH RECOVERY CAPA|
USED TO INDICATE WHEN IT

SURFACE WINDS 25 N0
CEILING 1500 F
VISIBILITY 3 NM
WAVE HEIGHT 8 FT

AY

IS

THE RECOVEHY OPERATION.
ILITY AND 4

HIGHLY DESIRABLE

BE NECEYSARY TO RE-EVALUATE:

MARILY UPON THE LOCAL RECOVERY UNIT
WEATHER CONDITIONS AT
TRUCTURAL INTEGRITY OF THE CM.

THE

TO PROVIDE WEATHER AVOIDANCE
CAPABILITY

COMMANDER'S EVALUATION OF
THE TIME OF THE CM LANDING
FOLLOWING GUIDELINES ARE

MISSTON

REV DATE

SECTION

GROUP PAGE

APOLLO 10

A 4/23/69

RECOVERY

SPECIFIL

30-1

vECfrn

Porm 231 ratty 5




SECTION 30 — RECOVERY - CONTINUED

NASA -—— Manned Spacecraft Center
MISSION RULES

REV] RULE CONDI T IOM/MALFUNCT FON PHASE RULING CUES/NOTES/COMMENTS
A .
v 130-5 TARGET POINTS WILL BE EARTH MANDATORY
LOCATED SUCH THAT THE ORBITAL
FOLLOWING AREAS WILL BE
CLEAR OF ALL LAND;
A. AN ELLIPSE 163 NM
UPRANGE, 152 Nv DOWN-
RANGE, AND 50 NM
EITHER SIDE OF 55°/565°
TARGET POINT,
B. AN ELLIPSE 105 NM
UPRANGE, 105 NM DOWN-
RANGE, AND 40 NM
EITHER SIDE QF ROLL
RIGHT 90° (DELAYED)
LANDING POINT.
A
30-6 TARGET POINTS WILL BE EARTH HIGHLY DESIRABLE
LOCATED SUCH THAT THE ORBITAL
FOLLOWING AREAS WILL BE
CLEAR OF LARGE LAND
MASSES:
A. AN ELLIPSE 109 NV
UPRANGE, 109 NM DOWN-
RANGE, AND 40 NM
EITHER S1DE OF 90°/90°
LANDING POINT.
B. AN ELLIPSE 105 Nv
UPRANGE AND DOWNRANGE
AND 40 NM EITHER SIDE
OF ROLL RIGHT 90° LAND-
ING POINT.
A
30-7 TARGET POINTS WILL BE POST-TLI | MANDATORY
LOCATED SUCH THAT THE
FOLLOWING AREAS WILL BE
CLEAR OF ALL LAND:
A. AN ELLIPSE 5 NM UPRANGH,
5 NM DOWNRANGE, AND
3 NM TO EITHER SIDE OF
THE GNCS TARGET POINT.
B. AN ELLIPSE 18 MM
UPRANGE, 18 NM DOWN-
RANGE, AND &5 NM T0
EITHER SIDE OF EMS
LANDING POINT.
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10| A 4/23/69 RECQVERY SPECIFIC 30-2

FEC/TAC Loym 231 143 B2



SECTION 30 - RECOVERY - CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REV | RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NOTES/COMMENTS

TARGET POINTS WILL BE
LOCATED SUCH THAT THE
FOLLOWING AREAS WILL BE
CLEAR OF LARGE LAND MASSES

A. REMAINDER OF
OPERATIONAL FOOTPRINT.

B, AN ELLIPSE 130 NM
UPRANGE, 270 NM DOWN-
RANGE, AND 35 NM TO
EITHER SIDE OF THE
CONSTANT "G LANDING
POINT. .

POST-TLI

HIGHLY DESIRABLE

MISSION

REV DATE

SECTICN

GROUP

PAGE

APCLLO 10

A 4/23/69 RECOVERY

SPECIFIC

30-3

FEC/TE S Torm

(I8}

N A3 a8
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[

N

SECTION 31 ~ AEROMEDICAL

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM . .
GENERAL

31-1 PRELAUNCH
PRIOR TO COMMITTING TO LAUNCH, THE FOLLOWING CONDITIONS MUST BE MET:
A. SATISFACTORY FLIGHT CREW PHYSIOLOGICAL STATUS.
B. THE MINIMUM CABIN OXYGEN CONCENTRATION FOR LAUNCH 1S 60 PERCENT.
C. THE MINIMUM SUIT OXYGEN CONCENTRATION FOR LAUNCH IS 95 PERCENT,

31-2 THE SUIT CIRCUIT MUST BE MAINTAINED ‘AT LEAST 2 IN, WATER PRESSURE ABOVE THE CABIN PRESSURE. SULT
LOOP PURGE IS REQUIRED IF THE SUIT-TO-CABIN DELTA PRESSURE REMAINS AT ZERO FOR A PERIOD OF 5 MINUTES,

31-3 THE PQTABLE WATER PH MUST BE WITHIN 6.0 TO 8.0 AT SERVICING AND FINAL SAMPLING.

31-4 THE MAXIMUM ALLOWABLE CONCENTRATION OF F’CO2 IS 5 MM HG.

31-5 LAUNCH
THERE ARE NO MEDICAL REASONS FOR ABORTING DURING THE LAUNCH PHASE OTHER THAN THOSE CONDITIONS
INTOLERABLE TO THE CREW.

31-6 ORBIT
EARLY MISSION TERMINATION FOR MEDICAL FALL INTO TWO CATEGORIES:
A. ONSET OF CONDITIONS WHICH ADVERSELY AFFECT CREW SAFETY, HEALTH, OR FUNCTION AND PERFORMANCE.
B. FAILURE OF SPACECRAFT SYSTEMS TO MAINTAIN A PHYSIOLOGICALLY SATISFACTORY ENVIRONMENT.

31-7 | WATER PALATABILITY
CREW EVALUATION OF THE DRINKING WATER TASTE WILL BE THE BASIS FOR DETERMINING WATER PALATABILITY,
EVEN FOR KOH CONTAMINATION,
RULE NUMBERS 31-8 THROUGH
31~-1h4 ARE RESERVED

MISSION REV DATE SECTION ’ GROUP PAGE
APOLLO 10 | FINAL 4/15/69 AEROMEDICAL GENERAL 31-1

FEC/TST Form 292 (AUG 00}




NASA — Manned Spacecraft Center

MIssl

ON RULES

REV | RULE

CONDITION/MALFUNCTION

PHASE

RULING

CUES/NQOTES/COMMENTS

31-19

DYSBARISM IN ANY CREWMAN

LLAUNCH

ALL

A.

B.

CONTINUE MISSION

CREW MAY ELECT TO ABORT IF
CONDITION IS INTOLERABLE

TERMINATE PHASE

ENTER NEXT BEST PIP

’

NOTE :

CHECK SUIT INTEGRITY.

IF CONDITIONS PERMIT
CREW MAY ELECT TO OVER-
PRESSURIZE.

(A) ALL THREE SUITS CON+
NECTED TO SUIT CIR-
CUIT.

SUIT DEMAND REG TO
PRESS PCSITION
MONITOR SUIT PRESS
(SHOULD REACH 9 PSIA
IN 75 SECD.

SELECT SUIT DEMAND
REG INLET SEL VALVE
TO OFF WHEN SUIT
PRESS REACHES 9.0
PSIA.

MAINTAIN SUIT OVER-
PRESSURE BY OPENING
INLET SELECTOR VALVH
AS NECESSARY.

@
(o)

(D>

(ED

RELIEF FUNCTION OF
DEMAND REGULATOR IS
ISOLATED WHEN USING
THIS PROCEDURE.

MCC SURGEON WILL EVALUATE
AND MAY RECOMMEND EARLY
MISSTION TERMINATION IF
CORRECTIVE ACTION IS NOT
EFFECTTVE.

31-20

ORAL TEMP EXCEEDS 101°F
DESPITE CORRECTIVE ACTION,

A. IF DUE TO ILLNESS

B. IF RESULTANT FROM
THERMAL OVERLOAD

RULE NUMBERS 31-21
THROUGH 31-24 ARE RESERVED

LAUNCH

ALL

LAUNCH

ALL

B.1.

NOT_APPLICABLE
TERMINATE PHASE
ENTER NEXT BEST PTP
NOT APPLICABLE
TERMINATE PHASE

ENTER NEXT BEST PTP

MCC SURGEON MAY RECOMMEND
EARLY MISSION TERMINATION IF
TREATMENT IS5 UNSUCCESSFUL.

MISSION

REV DATE

SECTION

GROUP

PAGE

APCLLO 10

FINAL 4/15/69

AEROMEDICAL

SPECIFIC - PHYSIOLOGICAL

31-3

FEC/TST Yorm 291 (arn 62)



SECTION 31 - AEROMEDICAL - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
INSTRUMENTATION REQUIREMENTS J
o .
MISSION RULE
31-35 MEAS DESCRIPTION pCM ONBOARD TRANSDUCERS  CATEGORY REFERENCE
ELECTROCARDIOGRAM CJ00BOJ  NOT DISPLAYED M 31-15/16
ELECTROCARDI OGRAM CJ0061J  NOT DISPLAYED Mt 31-15/16
ELECTROCARDI 0GRAM CJ0062J  NOT DISPLAYED M 31-15/16
€O, PARTIAL PRESSURE CFO00SP  METER COMMON HD 31-2/27/28
SUIT CABIN DELTA PRESS  CFO003P  NOT DISPLAYED HD 31-3/19
ORAL TEMPERATURE " CLINICAL M 31-20
THERMOMETER
PNEUMOGRAM CJ0200R  NOT DISPLAYED HD 31-17
PNEUMOGRAM CJ020IR  NOT DISPLAYED HD 31-17
PNEUMOGRAM : CJ0202R  NOT DISPLAYED Hp 31-17
W
€O, PARTIAL PRESSURE GF1521P  METER HD
ELECTROCARDIOGW GT9999 NOT DISPLAYED HD 31-15/16
PNEUMOGRAM NOT DISPLAYED HD 31-17
o |
PLSS ELECTROCARDIOGRAM  GT8124J M 31-15/16
#MANDATORY TO CABIN CLOSEQUT
MISSION REV DATE SECTION - . GROUP PAGE
APOLLO 10 |FInAL | 4/15/69 AEROMEDI CAL INSTRUMENTATION REQUIREMENTS 31-5

FEC/TSG Form 292 (AUG &%)
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SECTION 32 - COMMUNICATIONS AND INSTRUMENTATICN

NASA — Manned Spacecraft Center
MISSION RULES

REY

ITEM

32-2

IGENERALI

TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES, THE CSM AND LM COMMUNICATIONS AND INSTRUMENTA-
TION SYSTEMS MUST PROVIDE TFE FOLLOWING MINIMUM CAPABILITIES:

A.

THE

LAUNCH

THERE ARE NO COMMUNICATIONS/INSTRUMENTATION FAILURES FOR WHICH THE LAUNCH/ INSERTION PHASE WILL BE
TERMINATED.

ALL PHASES EXCEPT LAUNCH AND RNDZ

1. CRITICAL INSTRUMENTATION (CRITICAL INSTRUMENTATION IS THAT INSTRUMENTATION, ONBOARD OR TM,
REQUIRED TO VERIFY GO/NO-GO CRITERIA)

2. TWO-WAY VOICE COMM BETWEEN SPACECRAFT.
NOTE: THIS MAY BE SATISFIED BY UMBILICAL INTERCOM DURING DOCKED PHASES.

3. TWO-WAY VOICE COMM BETWEEN CSM OR LM AND MSFN DURING ALL DOCKED ACTIVITIES AND BETWEEN BOTH
SPACECRAFT AND MSFN DURING UNDOCKED ACTIVITIES.

RENDEZVOUS

1. CRITICAL ONBOARD DISPLAYS

N

+ TWO-WAY VOICE COMM BETWEEN CSM AND LM

W

. LM LBR AND CSM OPERATIONAL TELEMETRY

4. DIRECT TWO-WAY VOICE COMM BETWEEN CSM/LM AND MSFN

MISSICN WILL BE CONTINUED WITH THE LOSS OF:

EITHER OR BOTH THE CSM AND THE LM UPDATA LINK

EITHER OR BOTH THE CSM AND THE LM CAUTION AND WARNING SYSTEM
THE CSM DATA STORAGE EQUIPMENT

THE CSM CR LM HIGH GAIN ANTENNA

VOICE CONFIGURATION

A

LM/CSM/MSFN

1. VHF DUPLEX B AND USB WILL BE TRANSMITTED/RECEIVED SIMULTANEOUSLY FOR LAUNCH. WHF SIMPLEX A
AND USB WILL BE TRANSMITTED/RECEIVED SIMULTANEOUSLY FOR EARTH ORBIT.

(THE BEST QUALITY DOWNLINK WILL BE REMOTED TO HOUSTON.)

2, VHF A SIMPLEX 296.8 MHZ IS PRIME VOICE COMM BETWEEN VEHICLES EXCEPT DURING RANGING WHEN DUPLEX
B (CSM) AND DUPLEX A (LMD WILL BE USED.

3. VHF B SIMPLEX 259.7 MHZ IS BACKUP TO VHF A, BUT WILL BE USED ONLY IF REQUIRED,
4, USB IS PRIME VOICE COMM BETWEEN MSFN AND CSM/LM,
5. USB/VHF RELAY IS VOICE COMM BACKUP TO USB BETWEEN MSFN AND MALFUNCTIONED S/C.

6. NORMAL VOICE COMM WILL USE SIMULTANEOUS MSFN UPLINK TQ BOTH VEHICLES. HOWEVER, IF REQUIREMENT
SHOULD EXIST, SIMULTANEOUS INDEPENDENT MSFN/CSM AND MSFN/LM COMM MODES WILL BE INITIATED.

7. . CSM AND M WILL TRANSMIT SIMULTANEOUSLY ON VHF AND USH,

RULE NUMBERS 32-4 THROUGH
32-9 ARE RESERVED.

MISSION

REV

BDATE SECTTON GROUP PAGE

APOLLO 10

A

4/23/69 COMMUNICATIONS AND INSTRUMENTATION GENERAL 32-1

FEC/TS4 Form 292 (AUL of)




SECTION 32 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

Rev| ITEM
MANAGEMENT
32-10 | - CSM_VHF/USB MANAGEMENT
A, FOR CREW REST PERIODS, CSM S—BAND ANTENNAS WILL BE SELECTED BY GROUND COMMANDS.,
B. NORMAL CONTROL OF THE S—BAND MODES WILL BE BY GROUND COMMAND, CSM COMMUNICATIONS SWITCH POSITION
WILL REFLECT OUT—OF-SITE CONTACT CONFIGURATION,
32-11 | DSE MANAGEMENT
A. LM AND CSM LOW BIT RATE TELEMETRY WILL BE RECORDED CONTINUOUSLY WHEN NOT IN CONTACT WITH GROUND
TELEMETRY SITES AND WILL BE PLAYED BACK AT LEAST ONCE PER REVOLUTION IN LUNAR ORBIT,
B. CM HIGH BIT RATE DSE RECORDINGS WILL BE MADE DURING THE FOLLOWING OPERATIONS:
1, LAUNCH
2. S-IVB/CSM SEPARATION
3, ALL SPS MANEUVERS
L, CM/LM SEPARATION AND ENTRY
5. DTO REQUIREMENTS (TBD)
C. DATA DUMP LOGS WILL BE MAINTAINED AND MSFN DATA RECORDING STORAGE WILL BE MANAGED IN ORDER TO
ALLOW IMMEDIATE REPLAY OF ANY DATA RECORDED WITHIN THE PREVIOUS 2% HOURS.
D. DURING SLEEP PERIODS
1. USING HIGH GAIN ANTENNAS, DSE RECORDING AND DUMPING WILL BE MANAGED PER (A) ABOVE.
2. USING OMNI'S, LM AND CSM LOW BIT RATE TELEMETRY WILL BE RECORDED CONTINUOUSLY WHEN NOT IN
CONTACT WITH GROUND TELEMETRY SITES. DATA WILL NOT BE DUMPED UNLESS A MALFUNCTION SO DICTATES.
IN THIS CASE THE HGA WILL BE ACTIVATED FOR THE DUMP.
32-12 | CTE AND MISSION TIMER MANAGEMENT
A. CTE AND THE MISSION TIMER WILL BE CONFIGURED TO CLOCK IN GET FOR FLIGHT} HOWEVER, IF A HOLD OCCURS
AFTER T-20 MINUTES, CTE WILL NOT BE CORRECTED UNTIL COMPLETION OF POWERED FLIGHT.
B. CTE AND THE MISSION TIMER WILL BE ALLOWED TO DRIFT *5 SEC BEFORE BEING UPDATED AFTER ORBIT
INSERTION,
32-13 | LM USB/TM MANAGEMENT
A. FOR NORMAL LM POWERED UP PHASES, THE LM STEERARLE ANTENMA WILL BE USED,
B, DURING PERIODS OF LM QUT-OF-STATION CONTACT (LUNAR FAR SIDE), THE TM BIT RATE WILL BE SWITCHED
FROM HBR TO LBR AND TRANSMITTED TO THE CSM OVER VHF B EXCEPT DURING VHF RANGING.
MISSTON REV |pare SECTION GROUP PAGE
APOLLO 10 | FINAL | 4/15/69 | COMMUNICATIONS AND INSTRUMENTATION MANAGEMENT 32-2

FEC/TSS Form 292 (AUG 68)




SECTION 32 -~ COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

" NASA — Manned Spacecraft Center
MISSION RULES

REV] 1TCM
32-14 | SYSTEMS MONITORING
DURING SLEEP PERIODS TBD CREWMEN WILL SLEEP WITH HEADSETS TO MONITOR FOR MCSW AND/OR GROUND ALERT
SIGNAL., '
A
32-15 | LM STEERABLE AMTENNA MANAGEMENT
A. CSM THRUSTERS B3 AND CH MUST BE DISABLED WHEN THE LM STEERASLE ANTENNA IS UNSTOWED DURING
DOCKED PHASES,
B. DURING ALL PHASES, THE STEERABLE ANTENNA TEMPERATURE SHOULD BE MAINTAINED BETWEEN —650F
AND 185°F.
A
RULE NUMBERS 32-16 THROUGH
32-19 ARE RESERVED,
MISSTON REV DATE SECTION GROUP PAGE
APOLLO 10 | A 4/23/69 COMMUNICATIONS AND INSTRUMENTATION MANAGEMENT 32-3

PEC/TO Form 292 (AF, 68)




SECTION 32 - COMMUNICATIONS AND INSTRUMENTATIONS — CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REv | RULE CONDITTON/MALFUNCTION PHASE | RULING CUES/NOTES/COMMENTS
1
[ SPECIFIC MISSION RULES |
32-20 | LOSS OF TWO-WAY DIRECT DOCKED A. CONTINUE MISSION REF MALF PROC
VOICE COMM BETWEEN CSM
AND M DO NOT UNDOCK
UNDOCKED | B. DOCK WITH TWO VEHICLE MSFM
COVERAGE
NO-GO FCOR RNDZ
RNDZ C. CONTINUE MISSION
32-21 | LOSS OF TWO-WAY VOICE CONFIGURE FOR CSM OR LM
COMM WITH MSFN VOICE RELAY AS REQUIRED.
A. LM ONLY DOCKED A.l. CONTINUE MISSION
UNDOCKING OK
UNDOCKED 2. NO-GO FOR RNDZ
RNDZ 3, CONTINUE MISSION
B. CSM ONLY LAUNCH B.1, CONTINJE MISSION
ORBIT 2. ENTER NEXT BLOCK DATA
POINT
ALL C. ENTER NEXT BEST PTP
32-22| LOSS OF CSM ™
A. HBR OR LBR ALL A, CONTINUE MISSION
B. ALL'TM LAUNCH B.l. CONTINUE MISSION
ALL 2, ENTER NEXT BEST PTP
32-23| LOSS OF LM ™
A. LBR ALL A, CONTINUE MISSION
B. ALL ™™ DOCKED B.1. CONTINUE MISSION
UNDOCKED 2. NO-GO FOR RNDZ
RNDZ 3. CONTINJE MISSION
32-24 | 1.0SS OF USB RANGING (CSM ALL CONTINUE MISSION
OR M)
MISSICON REV DATE SECTION GROUP PAGE
APOLLO 10 FInal 4#/15/69 COMMUNICATIONS AND INSTRUMENTATIONS SPECIFIC 32-4

FEC/TS Form 291 (aG 683)




SECTION 32 - COMMUNICATIONS AND INSTRUMENMTATIONS ~ CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

/MR Porm

Tl AT A

REV | RULE CONDIT 1ON/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
32-25 | LOSS OF ONE CSM PMP POWER ALL CONTINUE_MISSION
SUPPLY "'
32-26 | LOSS OF FM DOWNLINK (CSM ALL CONTINUE MISSION
OR LMD
32-27 | LOSS OF THE UPDATA LINK ALL CONTINUE MISSION
(CSM AND/OR LM)
32-28 | LOSS OF BOTH CSM POWER EPO NO-GO FOR TLI
AMPLIFIERS
32-29 { LOSS OF THE SCE EPO A. NO-GO FOR TLI
TLC B. ENTER NEXT BEST_PTP
NO-GO FOR LOI
39-30 | LOSS OF TWO CSM AUDIC EPO NO-GO _FOR _TLI
CENTERS
32-31 | LOSS OF CRITICAL INSTRUMEN-]
TATION
A. ONBOARD LAUNCH CONTINUE MISSSION
EO NO-GO FOR TLI
TLC CONTINUE MISSION
NO-GO FOR LOI
ALL NO-GO FOR RNDZ
B. ONBOARD AND TM ALL ENTER NEXT BEST PTP
A
RULE NUMBERS 32-32 THROUGH
32-39 ARE RESERVED.
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 10 | A W/23/60 COMMUNICATIONS AND INSTRUMENTAT [ONS SPECIFIC 32-5
e I P




SECTION 32 - COMMUNICATIONS AND INSTRUMENTATION - CONCLUDED

NASA — Manned Spacecraft Center

MISSION RULES

REVY ITEM
COMM/ INST INSTRUMENTATION
A
32-40 | LM
MEAS DESCRIPTION PCM ONBOARD CATEGORY
PCM OSC FAIL z} GLOL22V 10F 2
PCM OSC FAIL 3§ GLOL423Y HIGHLY DESIRABLE
CAL 85 PCT GLO4O1V HIGHLY DESIRABLE
CAL 15 PCT GLOL4O2Y HIGHLY DESIRABLE
MET GLOS01W HIGHLY DESIRABLE
C&W PWR FAIL GL&OSLX CAUTION HIGHLY DESIRABLE
MASTER ALARM GLLOBIX MASTER ALARM HIGHLY DESIRABLE
DUA STATUS GTOU41X HIGHLY DESIRABLE
$-BND ST PH ERR GT09928 HIGHLY DESIRABLE
S-BND XMTR PO GT0993E HIGHLY DESIRABLE
S-BND RCVR SIG GT0994Y METER HIGHLY DESIRABLE
DSE TAPE MOTION MONITOR €T0012% HIGMLY DESIRABLE
SIG COND POS SUPPLY VOLTS CT0015V HIGHLY DESIRABLE
SIG COND NEG SUPPLY VOLTS CT0016V HIGHLY DESIRABLE
SENSOR EXCITATION § VOLTS CT0017V HIGHLY DESIRABLE
"SENSOR EXCITATION 10 VOLTS CT0018V HIGHLY DESIRABLE
CTE TIME FROM LAUNCH CTO145F HIGHLY DESIRABLE
UDL SYS VALIDITY SIG CT0262v HIGHLY DESIRABLE
USB REC AGS VOLTS CT0620E HIGHLY DESIRABLE
USB REC STATIC PH ERR CTO640F HIGHLY DESIRABLE
MISSTON REV DATE SECTION GROUP PAGE
"APOLLO 10 [ A [4/23/69 COMMUNICATIONS AND INSTRUMENTATION COMM/ INST INSTRUMENTAT JON 32-6

FEC/IGT Form 292 (AU of)




APPENDICES



A ACRONYMS AND

SYMBOLS




APPENDIX A - ACRONYMS AND SYMBOLS

NASA — Manned Spacecraft Center
MISSION RULES

REV | ITEM
A AC ALTERNATING CURRENT CONF CONFERENCE
ACA ATTITUDE CONTROLLER ASSEMBLY CONTROL LM GNC SYSTEMS ENGINEER
ACCEL ACCELEROMETER cP COMMUNICATIONS PROCESSOR
ACCUM ACCUMULATOR CRO CARNARVON (MSFN REMOTED S1TED
ACS ATTITUDE CONTROL AND STABILIZATION SYSTEM CRYO CRYOGENICS
ACT ACTUATOR csi CONCENTRIC SEQUENCE INITIATE
ADEG AUXILIARY DISPLAY EQUIPMENT GROUP csM COMMAND SERVICE MODULE
AEA ABORT ELECTRONICS ASSEMBLY CTE CENTRAL TIMING EQUIPMENT
AELD ASCENT ENGINE LATCHING DEVICE cvs CONTINUOUS VENT SYSTEM
AFD ASSISTANT FLIGHT DIRECTOR VTS CHIEF VEHICLE TEST SUPERVISOR
AFETR AIR FORCE EASTERN TEST RANGE o CLOCKWISE
A/G AIR-TO-GROUND CEwW CAUTION AND WARNING
AGS ABORT GUIDANCE SYSTEM CY1 CANARY TSLAND
ALDS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLITUDE MODULATION
AP AMPERE(S) DAP DIGITAL AUTO PILOT
ANT ANTENNA DB DEADBAND
AOA ANGLE OF ATTACK De DIRECT CURRENT
AOH APOLLO OPERATIONS HANDBOOK DCA DIGITAL COMMAND ASSEMBLY
AOT ALIGNVENT OPTICAL TELESCOPE DCS DIGITAL COMMAND SYSTEM
APS ASCENT PROPULSION SYSTEM DDD DIGITAL DISPLAY DRIVER
APS AUXILIARY PROPULSION SYSTEM DECA DESCENT ENGINE CONTROL ASSEMBLY
ARTA APOLLO RANGE INSTRUMENTATION AIRCRAFT DEDA DATA ENTRY AND DISPLAY ASSEMBLY
ASA ABORT SENSOR ASSEMBLY DEG DEGREE
ASAP AS SOON AS PRACTICAL DESC DESCENT
ASC ASCENT DFY DEVELOPMENT FLIGHT INSTRUMENTATLON
ATCA ATTITUDE TRANSLATION CONTROLLER ASSEMBLY DK DOCK
ATP ALTERNATE TARGET FOINT DKD DOCKED
ATT ATTITUDE DoD DEPARTMENT OF DEFENSE
AUX AUXILIARY DPS DESCENT PROPULSION SYSTEM
AZUSA ELECTRONIC TRACKING AND VECTORING DRA DISCRETE RECOVERY AREA
SYSTEM (ETR) DRS DATA RECEIVING STATION
DsSC DYNAMIC STANDBY COMPUTER
DSE DATA STORAGE EQUIPMENT
DSKY DISPLAY KEYBOARD
BA BANK ANGLE DTO DETAILED TEST OBJECTIVE
BAP BEST ADOPTIVE PATH D/TV DIGITAL TO TELEVISION
BAT BATTERY
BDA BERMUDA (MSFN REMOTED SITE)
B/H BLOCK HOUSE ECS ENVIRONMENTAL CONTROL SYSTEM
BMAG BODY MOUNTED ATTITUDE GYRO EDS EMERGENCY DETECTION SYSTEM
BRSO BERMUDA RANGE SAFETY QFFICER EECOM ELECTRICAL, ENVIRONMENTAL, AND
BSE BOOSTER SYSTEMS ENGINEER COMMUNI CATIONS
! BTD BURN TO DEPLETION EKG ELECTROCARDI OGRAM
BTU BRITISH THERMAL UNIT EMR ERROR MONITOR REGISTER
EMS ENTRY MONITORING SYSTEM
CAL CALIBRATE EMU EXTRA-VEHICULAR MOBILITY WNIT
CASTS COUNTDOWN AND STATUS TRANSMISSION ENG ENGINE
SYSTEM EOMFR END OF MISSION FUEL RESERVE
CB CIRCUIT-BREAKER EPS ELECTRICAL POWER SYSTEM
CCATS COMMAND, COMMUNICATIONS, AND TELEMETRY ERR ERROR
SYSTEM ESE ELECTRONIC SUPPORT EQUIPMENT
CCW COUNTERCLOCKWISE ETDM RANGE SAFETY SUPERVISOR (KSC
| CODT COUNTDOWN DEMONSTRATION TEST CALLOUTY
COH CONSTANT DELTA HEIGHT ETR EASTERN TEST RANGE
coP COMMAND DATA PROCESSOR EVA EXTRA-VEHICULAR ACTIVITY
CDR CCMMANDER EVAP EVAPQRATOR
Cou COUPLING DATA UNIT EVT EXTRA-VEHICULAR TRANSFER
CES CONTROL ELECTRONICS SYSTEM EVVA EXTRA-VEHICULAR VISOR ASSEMBLY
CEVT CONTINGENCY EXTRA VEHICULAR TRANSFER
CFM CUBIC FEET PER MINUTE
CIF CENTRAL INSTRUMENTATION FACILITY
CimM COMPUTER INPUT MATRIX F/A FORWARD/AFT
CKT CIRCUIT FC FUEL CELL OR FLIGHT CONTROL
CLTC CHIEF LAUNCH YEHICLE TEST CONDUCTOR FCSM FLIGHT COMBUSTION STABILITY
CM COMMAND MODULE MONITOR ‘
CMC COMMAND MODULE COMPUTER FD FLIGHT DIRECTOR
CMD COMMAND FDAIL FLIGHT DIRECTOR ATTITUDE
cMpP COMMAND MODULE PILOT INDICATOR
c/0 CUTOFF FDO FLIGHT DYNAMICS OFFICER
€Oy CARBON DIOXIDE F1DO FLIGHT DYNAMICS OFFICER
COAS CREW OPTICAL ALIGNMENT SIGHT FIG FIGURE
€Ol CONTINGENCY ORBIT INSERTION FITH FIRE IN THE HOLE
COMM COMMUNICATION :
MISSION REV | GATE SECTION GROUP PAGE
APOLLO 10 A 4/23/69 ACRONYMS AND SYMBOLS A1

FTC/105 Form 202 (AUL o8




APPENDIX A — ACRONYMS AND SYMBOLS - CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM
LMDE LM DESCENT ENGINE
A FL FULL LIFT LMP LM MODULE PTLQT
‘ FM FREQUENCY MODULATION LMRD LAUNCH MISSION RULE DOCUMENT
FPS FEET PER SECOND L/0 LIFTOFF
FQR FLIGHT QUALIFICATION RECORDER Lol LUNAR ORBIT INSERTION
FTP FIXED THROTTLE POINT LOS LINE-QOF-S1GHT
LOX LIQUID OXYGEN
L/R LEFT/RIGHT
Lv LOW-VOLTAGE
G GRAVITY L/v LAUNCH VEHICLE
GEC GUIDANCE AND CONTROL LVDA LAUNCH VEHICLE DATA ADAPTER
GASTA GIMBAL ANGLE SEQUENCE TRANSLATION ASSEMBLY  |vDC LAUNCH VEHICLE DIGITAL COMPUTER
GBI GRAND BAHAMA TSLAND
GDA GIMBAL DRIVE ASSEMBLY
GDC GYRO DISPLAY COUPLER MALF MALFUNCTION
GET GROUND ELAPSED TIME MCC MISSION CONTROL CENTER
GETI GROUND ELAPSED TIME OF IGNITION McC MIDCOURSE CORRECTION
GMT GREENWICH MEAN TIME MCEW MASTER CAUTION AND WARNING
GMTLO GREENWICH MEAN TIME OF LIFTOFF MDAS MEDICAL DATA ACQUISITION SYSTEM
GEN GUIDANCE AND NAVIGATION MED MANUAL. ENTRY DEVICE
GNg GASEOUS NITROGEN MERU MILLI EARTH RATE WNIT
GNC GUIDANCE NAVIGATION CONTROL MESC MASTER EVENTS SEQUENCE CONTROLLER
GNCS GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MECO MANUAL FUEL CUTOFF
GND GROUND MFV MAIN FUEL VALVE
GRR GUIDANCE REFERENCE RELEASE MGA MIDDLE GIMBAL AXIS
GSFC GODDARD SPACE FLIGHT CENTER MIL MERRITT ISLAND .
GTS GIMBAL TRIM SYSTEM MITE MASTER INSTRUMENTATION TIMING
GUIDO GUIDANCE OFFICER EQUIPMENT
MNFLD MANTFOLD
MO MAINTENANCE AND QPERATION
MOC MISSTON OPERATIONS COMPUTER -
Hap HYDROGEN MSFN MANNED SPACE FLIGHT NETWORK
" H20 WATER MSK MANUAL SELECT KEYBOARD
Ha. HEIGHT OF APOGEE MSTC CSM SPACECRAFT TEST CONDUCTOR
Haw HAWATT MTVC MANUAL THRUST VECTOR CONTROL
HBR HIGH~BI T~RATE MUX MULTIPLEXER
HF HIGH FREQUENCY ’
Hyp HEIGHT OF PERIGEE
HS HIGH-SPEED
HZ HERTZ MNASA NATIONAL AEROMAUTICS AND SPACE
ADMINISTRATION
NCC COMBINED CORRECTIVE MANEUVER
NM NAUTTCAL MILES
IC INTERCOMMUNICATIONS EQUIPMENT NPV NON-PROPULSIVE VENT
IGA INNER GIMBAL AXIS NSR COELLIPTICAL MANEUVER
MU INERTIAL MEASUREMENT UNIT
INJ INJECTOR
INST INSTRUMENTATION
INV INVERTER 0z OXYGEN
P IMPACT POINT OR IMPACT PREDICTOR 0/8 ONBOARD
IRIG IMERTIAL RATE INTEGRATING GYRO ODOP OFFSET DOPPLER AND POSITION
1S0L ISOLATION OGA OUTER GIMBAL AXIS
155 TNERTIAL SUBSYSTEM OMSF OFFICE OF MANNED SPACE FLIGHT
ity INSTRUMENTATION UNIT oPs OXYGEN PURGE SYSTEM
vT INTRAVEHICULAR TRANSFER ORDEAL ORBITAL RATE DRIVE ELECTRONICS
APQLLO WM
OXID OXIDIZER
Jb JET-DRIVER
PAFB PATRICK AIR FORCE BASE
PAM PULSE AMPLITUDE MODULATION
KOH POTASSIUM HYDROXIDE PB PUSH~BUTTON
KSC KENNEDY SPACE CENTER PC PERICYNTHION
PCM PULSE CODE MODULATION
PCMGS PULSE CODE MODULATION GROUND
STATION
LB POUND PCO2 PARTIAL PRESSURE CARBON DIOXIDE
LBR LOW-BIT-RATE PDS/DD PLOTTING DISPLAY SUBCHANNEL/DATA
LCG LIQUID COOLING GARMENT DISTRIBUTION
LES LAUNCH ESCAPE SYSTEM PGA PRESSURE GARMENT ASSEMBLY
LET LAUNCH ESCAPE TOWER PGNCS PRIMARY GUIDANCE AND NAVIGATION
LGC LM GUIDANCE CCMPUTER CONTROL SYSTEM (CSMD
LHo LIQUID HYDROGEN PGNS PRIMARY GUIDANCE AND NAVIGATION
LiOH LITHTUM HYDROXIDE SYSTEM (LMD
M LUNAR MODULE
MISSTON REY | DATE SECTION GROUP PAGE
APOLLO 10 | A 4/23/69 ACRONYMS AND SYMBOLS A-2
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NASA — Manned Spacecraft Center
MISSION RULES

APPENDIX A - ACRONYMS AND SYMBOLS ~ CONTINUED

—Rev | 1TEM
[
PIPA PULSE INTEGRATING PENDULOUS SODB SPACECRAFT OPERATICNAL DATA BOOK
ACCELEROMETER SOL SOLENOID
PLSS PORTABLE LIFE SUPPORT SYSTEM S0P STANDARD OPERATING PROCEDURE
PO POWER OUT sov SHUT-OFF VALVE
POz PARTIAL PRESSURE OXYGEN SPAN SPACECRAFT PLANNING AND ANALYSTS
POS POSITION SPS SERVICE PROPULSION SYSTEM
POS PRIMARY OXYGEN SYSTEM SRO SUPERINTENDENT RANGE OPERATIONS
PPM PARTS PER MILLION $SC SPACE SUIT COMMUNICATOR
PQGS PROPELLANT QUANTITY GAGING SYSTEM STBY STANDBY
PRELN PRELAUNCH SW SWITCH
PRESS PRESSURE SXT SEXTANT
PRI PRIMARY
PROC PROCEDURE
PROP PROPELLANT
PSA POWER SERVC AMPLIFIER B TIME BASE =
PSI POUNDS PER SQUARE INCH TBD TO BE DETERMINED
PSID POUNDS PER SQUARE INCH DIFFERENCE T TEST CONDUCTOR
PSS PAD SAFETY SUPERVISOR T/C TELEMETRY AND COMMUNICATIONS
PTA PULSE TORQUE ASSEMBLY . TCE CONDENSER EXHAUST TEMPERATURE
PTP PREFERRED TARGET POINT TCP THRUST CHAMBER PRESSURE
PTV PITCH THRUST VECTOR TOSE TRANSPORTATION, DOCKING AND EXTRACTI
PU PROPELLANT UTILIZATION TOP TELEMETRY DATA PROCESSOR
PUGS PROPELLANT UTILIZATION AND GAGING SYSTEM TELCOM LM EECOM
PVT PRESSURE-VOLUME-TEMPERATURE TEMP . TEMPERATURE
PYRO PYROTECHNICS Tee TIME OF FREE FALL
'« THRUST HAND CONTROLLER
Tig TIME OF IGNITION
TLI TRANSLUNAR INJECTION
QTFY QUANTITY ™ TELEMETRY
™G THERMAL METEROID GARMENT
TNK TANK
TOK THRUST OKAY
RAD RADIATOR TPF TERMINAL PHASE FINALIZATION
RET RETRACT TPI TERMINAL PHASE INITIATE
RCS REACTION CONTROL SYSTEM TRNS TRANSFER
RCU REMOTE CONTROL UNIT TRUN TRUNNION
RCVR RECEIVER TTC TRANSLATION THRUST CONTROLLER
REF REFERENCE TTY TELETYPE
REFSMMAT  REFERENCE STABLE MEMBER MATRIX ™G THRUST VECTOR CONTROL
REQD REQUIRED
RETRS RETRO ELAPSED TIME TO REVERSE BANK
RETRO RETROFIRE OFFICER '
REV REVOLUTION u/D UP/DOWN
RF RADIO FREQUENCY uDL UPDATA LINK
RFO RETROFIRE OFFICER UHF ULTRA HIGH FREQUENCY
RGA RATE GYRO ASSEMBLY UNDKD UNDOCKED
RHC ROTATION HAND CONTROLLER usB UNIFIED S-BAND
RIP RANGE OF IMPACT POINT
RL ROLL LEFT
RNDZ RENDEZVOUS -
Rp-Rt DOWNRANGE ERROR Ve VELOCITY COUNTER
RR RENDEZYOUS RADAR VEI INERTIAL VELOCITY AT ENTRY INTERFACE
RR ROLL RIGHT Vgx VELOCITY TO BE GAINED X-AXIS
RS1 ROLL STABILITY INDICATOR vay VELOCITY TO BE GAINED Y-AXIS
RSO RANGE SAFETY OFFICER vgy VELOCITY TO BE GAINED Z-AXIS
RSVR RESOLVER VHF VERY HIGH FREQUENCY
RTACF REAL~-TIME AUXILIARY COMPUTING FACILITY VLV VALUE
RTC REAL-TIME COMMAND VSM VIDEC SWITCHING MATRIX
RTCC REAL-TIME COMPUTER COMPLEX
WBD WIDE-BAND DATA .
s/c SPACECRAFT WMS WASTE MAMAGEMENT SYSTEM
SCE SIGNAL CONDITIONING EQUIPMENT WT WEIGHT
SCs STABILIZATION AND CONTROL SYSTEM
SEC SECONDARY
SEC SECOND
SECO SUSTAINER ENGINE CUTOFF (S-IVB CUTOFF) XFEED CROSSFEED
SECS SEQUENTIAL EVENTS CONTROL SYSTEM MIT TRANSMIT
SHe SUPER-CRITICAL HELIUM XMTR TRANSMITTER
S1G SIGNAL
SLA SPACECRAFT LM ADAPTER
SLv SATURN LAUNCH VEHICLE
SM SERVICE MODULE Y YA OR Y-AXIS
SMJC SERVICE MODULE JETTISON CONTROLLER YTV YAW THRUST VECTOR
MISSION REV | DATE SECTION GROUP PAGE
ApoLLO 10 | FINAL | 4/15/69 ACRONYMS AND SYMBOLS A3
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APPENDIX A - ACRONYMS AND SYMBOLS — CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
z Z-AXIS
SYMBOLS
h ALTITUDE
A DIFFERENCE
v FLIGHT PATH ANGLE
¢ LATITUDE OR PHASE
a DYNAMIC PRESSURE
~ APPROXIMATELY
a DOWNRANGE DISTANCE
* PLUS OR MINUS
> GREATER THAN
< LESS THAN
> EQUAL TO OR GREATER THAN
< EQUAL TO OR LESS THAN
X LONGI TUDE
vi INERTIAL FLIGHT PATH ANGLE
+EI INERTIAL FLIGHT PATH ANGLE AT ENTRY
AVIN DELTA VELOCITY IN INSERTION
ATg DELTA BURN TIME ‘
AH DELTA ALTITUDE
MISSION Rev | oaTE SECT ION GROUP PAGE
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APPENDIX B ~ DISTRIBUTION LIST

NASA — Manned Spacecraft Center

MISSION RULES

: TEM
AL DISTRIBUTION LIST |
A DIRECTOR OF FLIGHT OPERATIONS OPERATIONS SUPPORT BRANCH FLIGHT CREW SUPPORT DIVISION
“(CONTTNUED)
FA/KRAFT, C.C., JR, (2) FS4/FRERE, J.A.
SUOBERG, S.A. SANBORN, 5.0, 'C15) DEMENT, M.E, (4D
ROSE, R.G. MONKVIC, J.A. (2) ALLEN, L.D. (%)
KOONS, W.E. KRAMER, P.C, (5)
FLIGHT SOFTWARE - BRANCH WARREN, D.K. (3}’
FLIGHT CONTROL DIVISION ANDERSON, W.M.
. FSS/STOKES, J.D, (3) WOODLING, C.H.
FC/KRANZ, E.F. GIBSON, T.F., JR, SMITH, A.F.
LUNNEY, G.S. GARMAN, J.R. (2) KUEHNEL, H.A, (4)
CHARLESWORTH, C,E. - SMITH, J.C.
GRIFFIN, G.D. MISSTON PLANNING AND AMALYSIS VAN BOCKEL, J.J.'(2)
WINDLER, M.L. DIVISION O'NEILL, J.W. (5)
FRANK, M.P. - FABER, §.'(3)"
ROACH, J.W. FM/MAYER, J.P. (2) MITCHELL, J. (CFK-10)
BROOKS, M.F. HUSS, C. (1) COLLINS, H.G. (CFK-15)' KsC
MILLER, H.G. TINDALL, H.W. MCCAFFERTY, R. (CFK-6)
OWEN, D.H. CF/FRANKLIN, G.C.
FLIGHT CONTROL OPERATIONS BRANCH
FLIGHT ANALYSIS BRANCH DIRECTOR OF MEDICAL RESEARCH
FC2/HARLAN, C.S. g AND_OPERATIONS DA
LEWIS, C.R. FM3/ALLEN, C.F. (14)-
FENDELL, E.I. (3) BERRY, C.A., M.D.
EALICK, P.L. (9) LANDING ANALYSIS BRANCH CATTERSON, A.D., M.D.
PLATT, W.E. (3) ZIEGLSCHMID, J.F., M.D. (6)
MOLNAR, W.M. (4) + FM2/BENNETT, F.V.
BOLT, W.M. PUBLIC AFFAIRS OFFICE
CSM SYSTEMS BRANCH GRAVES, C.A.
HARPOLD, J.C. AP/HANEY, P,
FC3/ALDRICH, A.D. ALPHIN, J. AP8/GREEN, D.J, (5)"
HUTCHINSON, N,B, DUPNICK, E.
LOE, T.R. (20) HANSSEN, V. APOLLO SPACECRAFT PROGRAM OFF ICE
WILLOUGHBY, B.N. (200"
BLAIR, W.L. (2) MATH PHYSICS BRANCH PA/LOW, G.M.
BOLENDER, C.H., BRIG. GEN.
LM SYSTEMS BRANCH FMi/MCPHERSON, J.C. (2)' PA2/APOLLO FILES
PD/BATTEY, R.V.
FCH/HANNIGAN, J.E. (5)" MISSION ANALYSIS BRANCH DENNETT, A,
| PUDDY, D.R. (20>
CARLTON, R.L. (23) FMS/BERRY, R. (2)° PD5/GOREE, J.
EDELIN, F. (5)" PD7/KOHRS, R.
RENDEZYOUS ANALYSIS BRANCH SILVER, M, (h40)"
| FLIGHT DYNAMICS BRANCH
FM6/LINEBERRY, E.C, (2) PDY/CRAIG, J.
FCS/BOSTICK, J.C. CONWAY, H.L. PD12/PERRINE, C.H.
SHAFFER, P.C, TOMBERLIN, J.L.
LLEWELYN, J.5. (4 GUIDANCE AND PERFORMANCE BRANCH WARD, R.J.-(2)
PARKER, C.B. (4) PD14/BYINGTON, H.W.
PAVELKA, E.L. (&) FM7/CASSETI, M.D. (2) PP/MCCLINTOCK, .
PP32/TASH, H,L.
MISSION STMULATIONS BRANCH APOLLO TRAJECTORY SUPPORT OFFICE NA/BLAND, W.M, (2)
PT/ARABIAN, D,O.
FC6/SHELLEY, C.B. (28) FML3/PARTEN, R. PT3/GOLDENBEWM, D. (10}
COLLINS, M. PT4/LOBB, J. (3)
MISSION CONTROL REQUIREMENTS BENNET, W.J. BMB6 MISSION DATA PACK (15)
PD13/WESTMORELAND, P.
FCT/PETTITT, 6.1. (2) LANDING AND RECOVERY DIVISION NAZ/SEIGLER, J.P. (2)
EXPERIMENTS SYSTEMS BRANCH FL/HAMMACK, J.B. (8)" DIRECTOR OF ENGINEERING AND
DEVELOPMENT
FCB/SAULTZ, J.E. (12} DIRECTOR OF FLIGHT CREW_OPERATIONS
) EA/FAGET, M.A.
MSEC FLIGHT CONTROL QFFICE CA/SLAYTON, D.K. (2)' GARDINER, R.A.
CHAMBERLIN, J.A.
[-MO-F/HAMNER, R.S. (20 ASTRONAUT OFFICE BOND, A.C.
BN EA2/LEE, J.B,
FLIGHT SUPPORT DIVISION CB/SHEPARD, A.B. (20) EA4/BURT, R.P.
DU(E, C.P. (2) EAS/DEANS, P.M,
SYSTEMS ENGTNEERING BRANCH EB/KYLE, H.
FLIGHT CREW SUPPORT DIVISION EB3/TRAVIS, D.
FS2/SATTERFIELD, J.M. STOKER, C.
CF/NORTH, W.J. EBS/NEWLIN, R.
GRIMM, D.F, EC/SMYLIE, R.E.
BILODEAU, J.W,
MISSION Rev | oaTe SECTION GROUP PAGE
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FRC/T07T Form 202 18 o)




APPENDIX B - DISTRIBUTION LIST - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM

A DIRECTOR OF ENGINEERING AND
DEVELOPMENT ' (CONTINUED) -

EC3/GTLLEN, R.J. °
TUCKER, E.M.
ECY/STUTESMAN, H.L.

EE/SAWYER, R.S.
EE4/RIEGERT, D.
JOHNSON, G.
MUFORD, R.E.
ROTRAMEL, F.
COMPOS, A.B.
DIETZ, R.H,
FEMNNER, R.G.
WALTER, R.T.
GIESECKE, R.L,
EE12/LUSE, M.B.
EEL3/TREMONT, R.
EDMISTON, C.R.
EG/KAYTON, M.
EG23/COX, K.J., DR.
EG25/HANAWAY, J,
WASSON, C.
EGU2/RICE, 6. (2)"
EG43/LEWIS, R.E.
' KURTEN, P.M,
SHELTON, D.H.
EP/MCSHEEHY, R.
EP2/TOWNSEND, N.A.
HUMPHRIES, C.E.
HAMMOCK, W.R.
LAMBERT, C.H.
EPL4/KARAKULKO, W.
EP5/BELL, D.
OWENS, S.
TROUT, B.
ES/CHAUVEN, L.
ES3/STROUHAL, G.
ES127/SMITH, J.
ES12/GLYNN, P.C.
WEISS, S.P.
PAVLOSKY, J.E.
EX/SILVERIA, M.
EX2/REDD, B.

FLIGHT SAFETY OFFICE

MSC/SA FRENCH, J.C.
SF/GREENWELL, D.
KSC/HY VAUGHN, N.B.

RELIABILITY AND CERTIFICATION OFFICE

NBZ/WILLIAMS, H.L. (2)

| DIRECTCR OF SCIENCE AND APPLICATICONS

TG5/LILL, J.C.
TA/CALIO, A.J.

TRW-HOUSTON

ROBERTSON, R.L. (3)

TRW TECHNICAL INFORMATION
CENTER, HOUSTON OPERATIONS (2)°

NORTH AMERICAN ROCKWELL HOUSTON

GODDARD_SPACE FLIGHT CENTER

KNOX, C.B. (9)

CODE 821.1

MANNED FLIGHT OPERATIONS DIVISION,
REQUIREMENTS SECTION

JOHN F. KENNEDY SPACE_CENTER NASA - MSOB

KENNEDY SPACE CENTER, FLORIDA
ATTEN, HO/ASTRO OFF (63"
CD/DE BUS, K., DR.
AS-SAT/BARNETT, V. (2)
AP-SCQ/BEDDINGFIELD, S.
AP-OPN/BLACKWOOD, H. (2)
LO/PETRONE, R.A,

KAPYRAN, W.J,
LO-OPN/DONNELLY, P,
LP-PLN-2/KNIGHT, G.W. (2)"
LV/GRUENE, M.

LV-ENG/RIGELL, I.A.
LV-TOM-1/HART, J.J.
LV=-TOM-4/YOUMANS, R.E.
LV-GDC/LEALMAN, R.E,
LV-INS/EDWARDS, M.D.
LV-MEC/FANNIN, L.E.
LS/WILLIAMS, J.J.
LS~ENG-1/GASKINS, R,B. (4

MARS, C.B. (4)-
TBC, 3L15/PARK, J.E. (2)'
NAR, 2M16/WEAVER, R.A. (2D
MDC, 27BL2/SHAFFER, J.R, (2)
1BM, 3N1/GROVIER, P.M. (2)-
TS/CLARK, R.L. (5)
AP-SYM/MOORE, AH. (6)-
IN/SENDLER, K. '(5)
SO/GORMAN, R. (3D
1S5-TSM2/CLARK, B,

BEASON, W.P,
PSK/MORSE, A.E.
KSC MISSION DIRECTOR'S OFFICE, R3121 NSO BLDG
GAEC/LOPRESTI, R. (10); R1047 MSOR

MARSHALL SPACE FLIGHT CENTER

MSFC/1-MO-MGR, MISSION OPERATIONS OFFICE ' (30)

OFFICE MANNED SPACEFLIGHT

MUELLER, G.E., DR.
PHILLIPS, S$.C., MAJ. GEN,
HAGE, G.H.

ALLER, R.0. (12):

STOUT, F.E. (2)-

DRAPER, C.N., TC'(5)"
SCHULHERR, R.M,, MOP

DOD MSF SUPPORT OFFICE PAFB, FLA

OLSON, R.G., COL. (5)-

FRESE, F.J., JR., COL. MC (2):
DDMS-N/DEARMAN, J., CAPT.
ETOOP-2 PAFB FLA, 32925 (6)
DOMS-H, COLOPY, R.E., CDR

MIT_LABORATORIES BOSTON, MASS,

NEVINS, J.'(12)"
COPPS, E. (2)"

HARMAN, H.A. (2)- SPARS, N,
MISSTON REYV | DATE SECTION GROUP PAGE
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NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM

NORTH AMERICAN ROCKWELL, DOWNEY, CALIF.

POTTS, J.R. CODE AB70 (1)°

GRUMMAN AIRCRAFT ENGINEERING CORP., BETHPAGE, NEW YORK

PRATT, R.'(35)"

BOEING, HOUSTON, TEXAS

BOEING DATA MANAGEMENT, N/S HA-04 (2)

BOEING_COMPANY SPACE DIVISION' (955 L "ENFANT PLAZA," N, SW, WASHINGTON, D.C. 20024)"

’ CAMPBELL, R.L. (3D

NASA, DAYTONA BEACH OPER, P.0. BOX 2500, DAYTONA BEACH, FLA, 32015

| CAHALAN, P.F., MA-2D

MISSTON REV | DATE

SECTTON

GRQUP

PAGE
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APPENDIX C ~ CHANGE CONTROL

NASA — Meonned Spacecraft Center
MISSION RULES

REV{ ITEM
CHANGE CONTROL |
1.0 INTRODUCTION
1.1 PURPOSE
THE PURPOSE OF THIS APPENDIX 1S TO DELINEATE CHANGE CONTROL PROCEDURES FOR THE AS-505/106/LM-4
MISSION RULES, THIS WILL INSURE THE PROPER COORDINATION OF CHANGES, PROVIDE A RECORD OF PRO-
POSED CHANGES CINCLUDING THE RATIONALE FOR MAKING THEMD, AND WILL PROVIDE A MEANS FOR PROMUL-
GATING INDIVIDUAL RULE UPDATES BETWEEN REVISIONS (INTERIM CHANGES),
1.2 EFFECTIVITY
FEBRUARY 24, 1969
2.0 CHANGE PROCEDURES
2.1 SUBMISSION OF CHANGES
PROPOSED CHANGES ARE SOLICITED FROM ANY INDIVIDUAL OR ORGANIZATION HAVING A VALID INPUT, CHANGES
* ORIGINATING OUTSIDE THE FLIGHT CONTROL TEAM WILL BE SUBMITTED DIRECTLY TO THE ASSISTANT FLIGHT
DIRECTOR CAFD). CHANGES ORIGINATING WITHIN THE FLIGHT CONTROL TEAM WILL BE SUBMITTED TO THE'
AFD VIA THE PRIME MISSION OPERATIONS CONTROL ROGM CMOCR) POSITION CONCERNED,
2.1.1  FORMAT
PERSONS DESIRING TO SUBMIT A PROPOSED CHANGE WILL COMPLETE ALL ITEMS ON THE FORM SHOWN IN
FIGURE C-1 (FORM MUST BE TYPED). ADDITIONAL PAGES MAY BE USED IF THE SPACE PROVIDED IS NOT
ADEQUATE. THE COMPLETED ORIGINAL FORM AND ONE COPY WILL THEN BE FORWARDED.TO THE AFD.
THE AFD WILL REVIEW THE FORM FOR COMPLETENESS AND PROPER MISSION RULE FORMAT, AND MAKE
CORRECTIONS AS REQUIRED. THE ORIGINATOR WILL BE ADVISED OF ANY SUCH CHANGES.
2.2 APPROVAL
2.2.1  COORDINATION
THE GRIGINATOR OF THE CHANGE MAY OBTAIN PRELIMINARY CONCURRENCES. THE AFD WILL, HOWEVER,
OBTAIN FORMAL CONCURRENCES OR DISAPPROVALS (VERBALLY OR BY INITIATING) FROM THE NECESSARY
PERSONNEL. VERBAL CONCURRENCES WILL BE INDICATED IN THE APPROPRIATE SIGNATURE BOX.
2,2,2  SIGNOFF/DISAPPROVAL '
UPON OBTAINING THE REQUIRED CONCURRENCES OR NEGATIVE COMMENTS, THE AFD WILL PRESENT THE PROPOSED
CHANGE TO THE FLIGHT DIRECTOR FOR FINAL APPROVAL OR DISAPPROVAL, THE AFD MAY SIGN OFF OR
DISAPPROVE PROPOSED CHANGES IN THE ABSENCE OF THE FLIGHT DIRECTOR.
2.2.3  DISAPPROVED CHANGES
IF A CHANGE IS DISAPPROVED THE AFD WILL RETURN THE COPY TO THE ORIGINATOR. A COPY OF THE
REQUESTED CHANGE WiLL BE RETAINED FOR FUTURE REFERENCE.
2.3 PUBLICATION AND DISTRIBUTION OF INTERIM CHANGES
INTERIM CHANGES WILL BE DISTRIBUTED VIA AN ABBREVIATED DISTRIBUTION LIST CONSISTING OF THE
MISSION CONTROL TEAM, PERTINENT NASA ORGANIZATIONS, AND THE APPROPRIATE VEHICLE CONTRACTOR(S).
3.0 REVISIONS
3,1.  DEVELOPMENT
THE AFD WILL COMPILE THE EFFECTIVE INTERIM CHANGES AND CORRECTIONS OF MINOR TYPOGRAPHICAL
ERRORS INTO COMPLETE PAGE CHANGES TO THE BASIC DOCUMENT, C'PEN AND INK™ CHANGES MAY BE USED
TO CORRECT TYPCGRAPHICAL ERRORS 1F THERE ARE NO OTHER CHANGES IN THE PAGE CONCERNED.)
3.2 APPROVAL
SINGE ALL INTERIM CHANGES WILL HAVE RECEIVED PRICR CONCURRENCES AND APPROVAL, ONLY THE FLIGHT
DIRECTOR COR THE AFD IN THE FLIGHT DIRECTOR'S ABSENCE) WILL BE REQUIRED TO APPROVE REVISIONS.
MISSION REV | DATE SECTION GROUP ) PAGE
APOLLO 10 | FINAL | 115769 | APPENDIX C - CHANGE CONTROL 1
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NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
V 3.3 PUBLICATION
3.3.1 SCHEDULE
REVISIONS WILL BE MADE ON AN "AS REQUIRED" BASIS.
3.3.2 DISTRIBUTION
REVISIONS WILL BE PRINTED AND DISTRIBUTED THROUGH THE NORMAL ADMINISTRATIVE CHANNELS.,
MISSION REYV | DATE SECTION GROUP PAGE
APOLLO 10] FINAL 4/15/69 | APPENDIX € — CHANGE CONTROL c-2
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APPENDIX C — CHANGE CONTROL - CONCLUDED
NASA — Manned Spacecraft Center

MISSION RULES

REVI I1TEM |
' NASA-MANNED SPACECRAFT CENTER DATE
. MISSION RULE REQUEST/REVISKN :
REV |RULE CONDI TION/MALFUNCTION PHASE RULING HOTES/COMMENTS
RATIONALE 0 New TECHNICAL DATA o CLARIEICATIG\I 0 TYPOGRAPHI CAL ERROR
ORIGIMATOR: APPROVED: APPROVED:
NAME ORGANI ZATION EXT COGNT ZANT BRANCH CHIEF FLIGHT DIRECTIR-
AFD: HBSE: FIDO: GUIDU: RETRG: GNC: EECOM: OTHER!
MSG FORM [7535 (14N BAY
FIGURE C-1.- MISSION RULE CHANGE REQUEST FORM.,
MISSION REY | DATE SECTION GROUP PAGE
10 10} FINAL| 4/15/69 |APPENDIX C — CHANGE CONTROL -3
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