














































































































































































































































































































































































































































































































































































NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 25 - - DPS 

REV ITEM PHASE ' RUlING CUES/NOTES/COMMENTS 

I 

I 

I 
I 

25-30 

25-31 

lOSS OF OPERATIONAl 
DPS (PRIOR To 
GATE REF MR 25-2 
FOR DEF INI TION. 
AFTER lOW GATE ONlY 

PRESSURES 
lESS THAN 120 PSIAI 

, SPECIFIC MISSION RUlES ' 

'DOCKED/ 'A. INHIBIT DPS BuRNS 
'UNDOCKEO ' , 

, REF MAl PROC DPS---

1 DES REG , 
'DESCENT 
'ORBIT 

, , 
'B. STOP DOL IF IN PROGRESS ' lA FUEL/OXID PRESS ABNORMAL 

2 FUEL/OXID TEMP 
, 
, 

1. I NH I B IT PO I , 
I 2. RNDZ WITH APS , . 
'POwERED 'C. ABORT STAGE 
'DESCENT ' , , , , , , , 
, , 

, 
I , 

, , , , , 

3 HE PRESS ABNORMAL 

, REF MAL PROC DPS---

, 3 HE PRESS 

START TANK lEAK 
PRIOR TO 
PRESSURIZA TION 
A. FUEl AND/OR 
ENGINE INLET P 
GREATER THAN 

OXID 'ALl 'A. CONTINUE MISSION , 
, 
, 
, , 60 PSIA. 

B. AND/OR 
OXID ENGINE 

P 
THAN 

60 PSIA. 

, , , , , 
, , 
, , , 
, , , 
, , , , 
, 
I 

, INHIBIT FIRING OPS 
, START TANK SQUIB , , 
'B. CONTINUE MISSION , 
I , 
, 1. FIRE SQUIB To 
, START TANK 

2. INHIBIT DPS BURNS 
IF INLET PRESSURES 
DO NOT COME UP 
GREATER THAN 
OR TO 
60 PSIA. 

, NOTE 

, PRESSURIZATION SYSTEM MAY BE OPENED 
, TO START TANK LEAK. CLOSE PRIMARY HE 
, REG SOV AFTER EACH BURN AND REOPEN 
, AT INITIATION OF EACH BURN. , , , 
, , , , , , 
I 

25-32 DPS To 
PRESSURIZE 

, , , REF PROC DPS---, 
A. VIA START TANK 

1. PRESS 
GREATER THAN 
OR EQUAl TO 
60 PSIA. 

2. INLET PRESS 
THAN 

60 PSIA. 

, 
, , 
I 

'A. 1. CONTINUE MISSION 
, 1 DES REG 

, 3 HE PRESS ABNORMAL , 
I , , , 

, 2. INHIBIT All DPS BURNS' , , , , 
, , 

B. VIA SUPERCRITICAl'DESCENT 'B. CUT OFF 001 ON INlET ' 
HEliUM 'ORBIT , , , 

, , 

I PRESSURES IF NECESSARY , , , 
1. IF DOl ACCOMPlISHED , , 

(AI ARM PYRO PRIOR ' 
TO POI. , 

(Bl SWITCH DES HE 
REGS AT PDI 
IGNIT ION. 

2. IF DOl SHUTDOWN 

CAl NO GO FOR POI. 

CBI RNDZ wITH APS. 

MISSION REV DATE SECTION GROUP 

APOLLO 11 A 6/20/69 LM PROPULSION 
-DPS 

SPECIFIC-DPS 

PAGE 

25-6 



REV ITEM 

I 

25-33 

I 
I 

ONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2S - LM PROPULSION - DPS 

PHASE I RULING I CUES/NOTES/COMMENTS 

~------------------------------------------------------------------------------------------------, , , 
, , , 
I I , 

LOSS OF I I , REF MAL PRoe OPS 
SUPERCR IT I CAL , , I 

PRESSURE COPS IN I , I :3 HE PRl;ss ABNORMAL 
SLOWDOWN MODE) , , I , , I 

A. PRIOR TO POI 'POWERED 'A. ABORT , 
+ 6 MIN. 20 SECS.'OESCENT I , , I ABORT STAGE PRIOR TO , 

, I INLET PRESSURES , 
I , LESS THAN OR EQUAL TO , 
, , 150 PSIA. (ULLAGE , , , PRESSURE LESS THAN 160 , , , PSIA. ) , 
I I , 

B. AFTER POI I 'e. CONTINUE MISSION , REF RULE 25-2. 
+ Eo MIN. 20 SEes.' , I , I , , , , , I , , I , 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 LM PROPULSION SPECIFIC-DPS 
-DPS 25-7 



REV ITEM 

I 

I 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 2S - ~M PROPU~SION - DPS 

CONDITION/MA~FUNCTION' PHASE ' RU~ING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, 

, , 
~EAK BETWEEN HE REG ' 
SHUTOFF AND QUAD ' 
CHECK VA~VES ' 
DETECTED--- , 
A. PRIOR TO B~OWING 'ALL 
AMB TANK SQUIB ' 

B. AFTER AMB 
PRESSUR I ZA TlON 
BUT PRIOR 
TO 001. 

, , , , , , , , , , , 
, , , , , , 
, , , , , , , 
'A~~ , , , 
• , , , , 

C. AFTER DOl 'DESCENT 
'ORBn , .. , 
I 

I 

I , 
, 
• , 
f , , , , , , 
I , 
I 

• , , , 

, 
, , 

, , , , , 
, , 

, REF MAL PROC OPS , 
, , 

'A. PRESSURIZE 
, TANK WHI~E 
, COVERAGE 

OPS WITH AMB ' 
IN SITE ' , , 

1. INHIBIT DPS BURNS 
FOR ~EAK RATE 
GREATER THAN 20 
PSI/SEC. 

2. IF ~EAK RATE 
LESS THAN 20 
PSI/SEC 

IA) C~OSE HE REG 1 

, , , 

, , 
, (B) OPEN OES HE ' 
• REG 2 IMMEDIATE~Y' 
, AFTER IGNITION. , 
f f 

, (C) CLOSE DES HE REG' 
, 2 JUST PRIOR TO ' 
, DOl SHUTDOWN. ' , , 

(D) OPEN AT PDI 
IGNITION. 

'B. IF ~EAK RATE ~ESS THAN 
, 20 PSlISEC , , 
, 1. CLOSE DES HE REG 1 , 
, 2. OPEN DES HE REG 2 
, PRIOR TO EACH eURN. 

, , , , , , , , , 
, , 

1 DES REG 

3 HE PRESS ABNORMA~ 

, 
'C.l. , INHlelT FURTHER DPS 

BURNS 10 HOuRs FOR 
'UsE RATE' GREATER 
THAN 150 PSI/HR. 

f SHE CAPABILITY MUST BE oeTAINED REA~ 
f TIME FROM ACF SHE PROGRAM TO 
, IDENTIFY REMAINING CAPAel~ITIES. , 

f , , 
, (A) CLOSE DES HE REG l' , , 
, (e) OPEN DES HE REG 1 ' 
, AT IGNITION OF ,. 
, SUBSEQUENT BURNS. ' , , 
, (C) C~OsE DES HE REG l' 
, AT SHUTDOWN OF , 
, SUBSEQUENT BURNS. ' , , 
f 2. IF SHE RISE RATE IS ' 
, ~ESS THAN 150 PSIIHR • 
, CONTINUE MISSION ' .. , 
• (A) CLOSE DES HE REG l' 
• • 
• (el OPEN DES HE REG 1 • 
• AT PDI IGNITION • 
• • 

MISSION REV DATE SECTION GROUP PAGE 

APOLLO 11 A 6/20/69 ~M PROPULSION SPECIFIC-DPS 
-cPS . 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 25 - LM PROPULSION - DPS 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------1--1--'" 

I 

25-35 LEAK BETWEEN SHE 
S~UIB AND Dt:S 
HE REG 1 AND 2 
SHUTOFF VALVES. 

'DOCKED/ 'A. PRIOR TO DOl DO NOT 
'UNDOCKED' BLOW SHE S~UIB AT DOL 

, REF MAL PROC DPS 

, , , 
, , , , 
'DESCENT 
, ORBIT , 
I , 
, 
, , 
, , 
, 

1. DO NOT ARM PYRO 
PRIOR TO 001 

I 1 DES REG , 
, 3 HE PRESS ABNORMAL 
I 

2. ARM PYRO PRIOR TO POI' , 
'B.1. SHE PRESS RISE 
, GREATER THAN 150 
, PSI/HR , , 
, (AI INHIBIT FURTHER ' 
, DPS BURNS ' , , 
, 2. SHE PRESS RISE LESS ' 
, THAN 150 PSI/HR ' , , 
, (A) CONTINUE MISSION ' , , 

I 

25-36 DPS PROPEL.LANT/VAPOR'DOCKED/ 'STAGE ASAP 
Lt:AK DOWNSTREAM OF 'UNDOCKED I 

, REF MAL. PROC DPS 
I 

25-37 

QUAD CHECK VALVES' I 

LOW LEVEL CONFIRMS 
INsuFFICIENT 
PROPELLANT TO LAND. 

'DESCENT ' 
'STAGE ASAP , 

'ORBIT 'APS RNDZ , , 
'POWERED 'A. POI TO L.OW GATE 
'DESCENT ' 

'POWERED 
'DESCENT , , , 
, , 

ABORT STAGE 

'B. LOW GATE TO TO , , 
, , , 

CONTINUE MISSION 

'A. AaORT , , 
'B. ABORT STAGE 20 SECONDS 
, AFTER LOW LEVEL , , , , 

, 1 DES REG 

1A FUEL./OXID PRESS ABNORMAL 

3 HE PRESS ABNORMAL 

7 PQGS 11'10 ABNORMAL 

, REF MAL PROC DPS 
, .,j 

I ~ DES QTY , , , , , 
25-38 PQGS READING 'POWERED 'ABORT 

'DESCENT ' 
, REF MAL. PROC DPS 
I 2 PERCENT (EITHER 

FUEL OR OXIDI AND 
NO VAL.ID TIME 
ESTIMATE FROM LOW 
LEVEL. 

, 'ABORT STAGE AT DPS 
, 'DEPLETION 
, I 

I , 

I , . , 
, 

25-39 EXCESSIVE PROPELLANT'POWERED 'A. PRIOR TO P~~ -
I USAGE (MARGIN AT 'DESCENT 

TOUCHDOWN LESS I , CONTINUE MISSION , THAN..Q.. PERCENT) • ' , , 
, , 

'B. AFTER P~~ aUT PRIOR TO 
, L.O GATE. 

MISSION 

I , 

REV DATE 

1. ABORT 

2. ABORT STAGE 20 
SECONDS AFTER 
L.OW LEVEL.. 

SECTION GROUP 

, 7 PQGS 11'10 ABNORMAL 
I , , 
I 

I , , 
'NOTE---THROTTLEDOWN TIME, THRUST 
'LEVEL, AND SYSTEM PRESSURES ARE 
, SECONDARY CuES WHICH INDICATE OFF 
, NOMINAL DPS PERFORMANCE. , 

PAGE 

APOLLO 11 A 6/20/69 LM PROPULSION 
-DPS 

SPECIFIC-DPS 



REV. ITEM 
I---t---I , 

25-40 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 2S - LM PROPULSION - DPS 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
--------------------------------------------.-----------------------------------------------._---, , 

, , 
UNABLE TO vENT PPS 'LUNAR 'ASCEND ASAP 
AFTER LANDING 'STAY • , , 

I I 

I I 

I I 

RULES 25-41 THROUGH I I 

25-49 ARE RESERVED. I I 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 LM PROPULSION 
-DPS 

, 
, 
, , 
I 

I 

I 

I 

I 

I 

GROUP PAGE 

SPECIFIC-OPS 
25-10 



REV ITEM 

I 25-50 MEAS DESCRIPTION 

START TNK PRESS 
HE REG PRESS 
HE REG PRESS 
HE PRESS 
HE PRESS 
FU TNK 1 OTY 
FU TNK 2 QTY 
OX TNK 1 QTY 
OX TNK 2 QTY 
FU 1 TEMP 
FU 2 TEMP 
OX 1 TEMP 
OX 2 TEMP 
FU PRESS 

OX PRESS 

rcp 
LOW ~EVEL 

MISSION 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 25 - ~M DPS - CONC~UDED 

-----------------------------------
I DPS - PRELAUNCH INSTRUMENTATION I 

-----------------------------------

PCM ONBOARD TRANSDUCER CATEGORY 

GQ3015P HE MON COMMON M 
GQ3018P Cf,W COMMON HD 1 OF 2 
GQ3025P HD M-PCM 
GQ3435P HD 1 OF 2 
GQ3436P PRESS HD M 
GQ3603Q QTY COMMON HD 1 OF 2 
GQ3604Q QTY COMMON HD M 
GQ4103Q QTY COMMON HD 1 OF 2 
GQ4104Q QTY COMMON HO M 
G1ol3718T TEMP MON COMMON HD 1 OF 2 
GQ3719T TEMP MON COMMON HD M 
GQ4218T TEMP MON COMMON HD 1 OF 2 
GQ4219T TEMP MON COMMON HD M 
GQ36UP M 

GQ4111P M 

GQ6510P THRUST COMMON M-PCM 
GQ4455X DPS LOW COMMON M 

REV DATE SECTION GROUP 

APO~LO 11 A 6/20/69 ~M DPS PRELAUNCH 
INSTR 

MISSION RULE 
REFERENCE 

25-31.32.35 
25-34.30.35 
25-34.30.35 
25-33.30.32 
25-33.30.32 
25-37.38.39 
25-17.38.39 
25-37.38.39 
25-37.38.39 
25-30 
25-30 
25-30 
25-30 
25-30.31.32.33. 

35 
25-30.31.32.33. 

35 
25-30 
25-36 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM PROPULSION - APS 

I GENERAL I 

26-1 IN ORDER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES THE APS SUBSY~TEM MUST PROVIDt 
THE FOLLOWIN MINIMUM CAPABILITIES---

A. DOCKED 

NO PROPELLANT L~AK 

B. UNDOCKED. DESCENT ORBIT. POwERED DESCENT. LUNAR STAY 

1. NO APS PROPELLANT LEAKS 

2. AN OPERATIONAL APS 

C. RENDEZVOUS 

1. OPERATIONA~ APS IF APS REQuIRED 

26-2 DEFINITIONS---

A. AN OPERATIONAL APS (PREPRESSURIZATION) IS DEFINED AS FOLLOWS---

1. DELTA PRESS BETWEEN APS FUEL AND OXID ENGINE INLET PRESSURES LESS THAN 90 
PSI D. 

2. DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN 10 DEG F. 

3. APS FUEL AND lOR OXID TEMP GREATER THAN 50 DEG F AND LESS THAN 90 DEG F. 

4. APS FUEL OH OXID INLET PRESSURE GREATER THAN 62 PSIA AND LESS THA~ 220 PSIA. 

5. NO HELIUM TANK OR HELIUM LINE LEAKS. 

B. AN OPERATIONAL APS (POST-PRESSURIZATION) IS DEFINED AS FOLLOWS---

1. ADEQUATE SOURCE PRESSURE FOR DELTA V REQUIRED. 

2. DELTA TEMP BETWEEN APS FuEL AND OXID LESS THAN 60 DEG F FOR 8URNS LESS THAN 
100 SECONDS AND 10 DEG F FOR BuRNS GREATER THAN 100 5~CONDS. 

3. APS FUEL ANDIOR OXID TEMP GREATER THAN 50 DEG F AND LESS THA~ 120 DEG F FOR 
BURNS LESS 100 SECONDS AND GREATER THAN 50 DEG F AND LESS THAN 90 DEG F FoR 
BURNS GRtATER THAN 100 SECONDS. 

4. APS FUEL ANDIOR OXID INLET PRESSURES GREATER THA~ 115 PSIA. (ULLAGE PRESSURE 
GREATER THAN 125 PSIA) 

5. DELTA PRESSURE BETWEEN FUEL AND OXID INLET PRESSURES LESS THAN OR EOUAL TO 
15 PSID. 

RULES 26-3 THROUGH 26-9 ARE RESERVED 

MISSION REV DATE SECTION 

APOLLO 11 B 7/3/69 LM PROPULSION 
- APS 

GROUP 

GENERAL 

PAGE 

26-1 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM PROPU~SION - APS 

I SYSTEMS MANAGEMENT ' 

26-10 APS MANNED ENGINE STARTS WI~~ NOMINA~~Y BE PRECEDED BY A PROPE~~ANT SETT~ING MANEUVER USING TWU 
JET UL~AGE WITH TH~ ~XCEPTION THAT NO ULLAGE IS REQUIRED FOR AN ABORT STAGE 0R FROM INITIATION 
OF ASCENT F~OM THE LUNAR SURFACE. 

26-11 THE APS CANNOT REMAIN ACTIVATED (COMPATIBILITY swulS VALVES FIRED) LONGER THAN 24 HOU~S BEFO~~ 
ITS USAGE IS COMPLETED NOMINALLY, IN CASE OF A CONTINGENCY, THE TIME CAN ~E EXTENDED Tv 3-)/2 
DAYS. 

RULE 26-12 IS RESERV~D. 

26-13 THE MINIMUM IMPULSE OF THE APS ENGINE IS 1257 PLUS OR MINUS 104 LBS - SEC. WHICH CURRESPUNDS Tv 
AN ELECTRICAL ON/OFF TIME OF 0.5 SEC. 

26-14 ONLY PREMISSION APPROVED APS MULTI8URN PROFILES WILL BE EXEC~TED. SINCE NO DATA EXISTS TO ALLOw 
REALTIME SUPPORT FOR EXAMINING APS FREEZING. CHARRING. BACKWALL TEMPERATURE CONSTRAINTS FOR 
MULTIBURN PKOFI~ES. 

26-15 PROPELLANT GAGING (NO ONbOARD READOUT)---

A .• PRIME METHOD--- APS WTY FROM LGC MASS CALCULATION (ONE PERCENT) 

B. BACKUP METHOD--- FLOw RATE X TIME 15 PERCENT) 

RULES 26-16 THROUGH 26-19 ARE RESERVED. 

MISSION REV DATE SECTION 

APOLLO 11 B 7/3/69 LM PROPULSION 
- APS 

GROUP PAGE 

MANAGU',ENT 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM PROPULSION - APS 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS REV ITEM 
~--~----~-------------------------------------------------------------------------------------------------

I 

26-20 LOSS OF AN 
OPERATIONAL APS 

26-21 APS HE SOURCE 
PRESSURE 

A. LEAK PR10R TO 
PRESSURIZATION 

B. L.EAK AFTER 
PRESSURIZATION 

, 
, 

, 
'DOCKEDI , 
'UNDOCKED , 
'DESCENT 
, ORBIT , 
, 
'POWERED 
'DESCENT , 
, , 
'LUNAR 
'STAY , 
, , 
, 
, , 
, 
'DOCKEDI 
'UNDOCKED , 
'DESCENT 
, ORBIT , 
'POWERED 
'DESCENT , , 
, , 
, , , 
, , , 
, , , 
'I.UNAR 
'STAY , 
, 
, , 
, , , 
, , 
, 
'I.UNAR 
'STAY , 
'RNDZ 

, 
, 

, 
'A. , 
, , 
'B. , 
, , 
'C. , , 
, 
, 
'D. , , 
, , , 
, , 
, 
'A. , , 
, 
, 
, 
, 
, , , 
, 
, , , 
, 
, , , , , 
I , , 
, , , , , 
, , , , 
, 
'B. , , , 

MISSION REV DATE 

, , 
-------. 
SPEClFtc 
-------. , 

RETURN TO CSM , , 
NO-GO FOR 001 , , 
RETURN TO CSM ASAP , 

, 
NO-GO FOR POI , , 
ABORT , 

, 
USE DPS AS LONG AS , 
POSSIBL.E , , 
ASCEND ASAP , , , 

, 
, , 
, , 
, 

1. RETURN TO CSM , 
NO-GO FOR DOl , 

, 
2. RETURN TO CSM , 
NO-GO FOR POI , 

, 
3. ABORT , , 

IAI USE DPS AS L.ONG , 
AS POSSIBLE , 

, 
IBI SEL.ECT ALTERNATE , 

APS HEL.IUM TANK , 
, 

eel AFTER APS GOES , 
IN BLOWDOWN. , 
SEI.ECT LEAKING , 
TANK IF PRESS I 

GREATER THAN , 
200 PSIA , , 

4. ASCEND ASAP , , 
IAI SEL.ECT AL.TERNATE , 

APS HEI.IUM TANK , 
, 

IB I AFTER APS GOES , 
IN BI.OWDOWN. , 
SEL.ECT L.EAKING , 
TANK IF PRES IS , 
GREATER THAN , 
200 PSIA. , , 

1. ASCEND IMMEDIATEI.Y , 
I , 

2. CONTINUE MISSION , 

SECTION GROUP 

APOLLO 11 " 6/20/69 LM PROPULSION 
- APS 

SPECIFIC 

REF MAL. PROC APS 

1 ASC PRESS 

2 FUEL OR OXIC TEMP ABNORMAl. 

2A FUEL. OR OXID PRESS ABNORMAL 

3 HE PRESS ABNORMAl. OR DECR. 

REF MAL. PROC APS 

1 ASC PRESS 

3 HE PRESS ABNORMAL OR DECR. 

t-jOTE 

ONE HELIUM BOTTLE CAN SUPPLY 
SUFFICIENT APS DEL.TA V CAPABII.TY FOR 
NONL.ANDING ALTERNATE MISSIONS. 

PAGE 



REV ITEM 'CONDITION/MALFUNCTION' 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM PROPULSION - APS 

PHASE RULING CUES/NOTES/COMMENTS 
--------------------------------------------------------------------------------------------------I--+----f, , 

APS HE LEAK BETWEEN 'DOCKED/ 'A. RETURN TO CSM 
QUAD CHECK VALvES 'UNDOCKED' 
AND ASC HE REG 1 AND' , 
2 SHUTOFF VALVES' 'NO-GO FOR DOl 

'DESCENT 'B. RETURN TO CSM 
'ORBIT ' 
, 'NO-GO FOR PO I 
'POWERED 'C. ABORT 
'DESCENT ' , , 
'LUNAR 
'STAY , 
, , 
, , 
, , 
, 
'RNDZ 

, USE DPS AS LONG 
, AS POSSIBLE 
'D. CONTINUE MISSION , 

, 

1. PRESSURIZE WITH ONE 
BOTTLE IMMEDIATELY 
PRIOR TO IGNITION 

2. USE SECOND BOTTLE 
WHEN APS GOES 
IN BLOWDOWN 

'E. CONTINUE MISSION 
'CLOSE HE SOV'S , 
/ 

/ 

/ 

26-23 APS HELIUM/ ' / 

PROPELLANT VAPOR 'DOCKED 
LEAK DOWNSTREAM OF / 

'A. EGRESS TO CSM ASAP , 
QUAD CHECK VALVES ' 'JETTISON LM 

MISSION 

, , 
'UNDOCKED 'B. DOCK ASAP 

/DESCENT 
, ORBIT , 
'POWERED 
'DESCENT 
, 
, , 
/L.UNAR 
'STAY 
I 

'RNDZ 

, 
'C. DOCK ASAP , , 
'D. ABORT , 
I , 1. USE DPS AS LONG 

AS POSSIBL.E 

/E. ASCEND IMMEDIATELY 
I , 
'F. CONTINUE MISSION 

REV DATE SECTION GROUP 

, REF MAL PROC APS 

, 3 HE PRESS ABNORMAL OR DECR. 

NOTE 

, SHORT APS BURNS MIGHT BE 
, POSSIBLE. 

REF MAL PROC APS 

1 ASC PRESS 

2A FUEL OR OXID PRESS ABNORMAL 

3 HE PRESS ABNORMAL OR DECR. 

PAGE 

APOLLO 11 A 6/20/69 LM PROPULSION 
- APS 

SPECIFIC 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - ~M PROPU~SION - APS 

CONDITION/MA~FUNCTION· PHASE • RULING CUES/NOTES/COMMENTS 
~--~-----I-------------------------------------------------------------------------------------------------, , , , , , , , , , , , 

'ALL 'CONTINUE MISSION , 26-24 APS PROP VA~VE 
MISMATCH 
(DELTA POS) , 'IF BURNING OR HAVE HAD AT , 

26-25 APS FU AND/OR OXID 
~OW ~EVEL 

RU~ES 26-26 
THROUGH 26-29 
ARE RESERVED. 

MISSION 

, 
'LEAST ONE APS BURN, , 
'INHIBIT SUBSE~UENT , 'APS BURNS , , , , , , 

I , 
'ASCENT 'A. CONTINUE MISSION , , 
, , 1. OPEN RCS MAINS , I , I 2. C~OSE ASC FEED , , , , , , , , , , 
I , , , 

REV DATE SECTION 

APOllO 11 A 6/20/69 ~M PROPULSION 
- APS 

, 
I , , , , , , 
, , , 
, 
, 
, , 
, , 
, , 

GROUP 

SPECIFIC 

THIS INDICATION PRIOR TO FIRST 
APS ENGINE ON WILL BE CONSIDERED A 
TM FAILURE 

APS MA~ PRO' APS 

4 ASC uTV 

PAGE 



REV ITEM 

26-30 MEAS DESCRIPTION 

APS HE 1 PRESS 
APS HE 2 PRESS 
APS HE REG PRESS 
APS HE REG PRESS 
APS HE 1 TEMP 
APS HE 2 TEMP 
APS FuEL TEMP 
APS FUEL LOW 
APS OXID TEMP 
APS OXID LOW 
APS FUEL PRESS 

APS OXID PRESS 

VLVS A DELTA POS 
VLVS B DELTA POS 
APS TCP 

MISSION 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 26 - LM APS - CONCLUDED 

-----------------------------------
'APS - PRELAUNCH INSTRUMENTATION I 

-----------------------------------

PCM ONbOARD TRANSDUCER CATEGORY 

GPOO01P HEL MON C(,w COMMON M - PCM 
GPOOO2P HEL MON Cr,W COMMON M - PCM 
GPOO18P HD 1 OF 2 
GP0025P C(,W COMMON HD M - PCM 
GP0201T HEL MON COMMON HD - PCM 
GP0202T HEL MON COMMON HD - PCM 
GP0716T TEMP COMMON M - PCM 
GP0908X C(,W COMMON HD 
GP1218T TEMP COMMON M - PCM 
GP1408X C(,W COMMON HD 
GP1S01P C(,w COMMON M - PCM 

GP1S03P C(,W COMMON M - PCM 

GP2997U HD 
GP2998U HD 
GP2010P HD 

REV DATE SECTION GROUP 

APOLLO 11 FNL 5/16/69 LM APS PRELAUNCH 
INSTR 

MISSION RULE 
REFERENCE 

26-20.21.22 
26-20.21.22 
26-20.22 
26-20.22 
26-21 
26-21 
26-20 
26-2~ 
26-20 
26-25 
26-20.21022.23 

26-20.21022.23 

26-24 
26-25 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 27 - LM REACTION CONTRO~ SYST~M 

I GENERA~ I 

27-1 IN ORDER TO INITIATl AND CONTINUE THE FOLLOWING ~ISSION PHASES. THE RC~ SU~5YSTEM MUST PKOVIDE 
THE FOLLOWI~G MINI~UM CAPABILITIES---

A. DOCKED 

NO PROPELLANT LEAKS 

B. UNDOCKED. DESCENT ORBIT 

1. OPERATIO~AL RCS SYSTEMS A AND B 

C. POWERED DESCENT 

1. pRIOR TO POI + 5 

(AI OPERATIDNAL RCS SYSTEMS A AND B 

(~l NO PROPELLANT LEAKS 

2. AFTER pol + 5 

(AI OPERATIONAL RCS SYSTEM A OR B. OR A COMBINATION OF SYSTEMS A AND B WHICH WOULD 
PROVIDE 3-AXIS ATTITUDE CO~TROL 

D. LUNAR STAY 

1. OPERATIONAL RCS SYSTEMS A AND B 

2. NO PROPELLANT LEAKS 

E. RENDEZVOUS 

1. OPERATIONAL RCS SYSTEM A OR B. OR A COMBINATION OF A AND B WHICH WOULD 
PROVIDE 3-AXIS ATTITUDE CONTROL AND ONE AxiS TRANSLATION CAPABILITY PRIOK TO 
TPI AND 3-AXIS TRANSLATION CAPABI~ITY FROM TPI THROUGH DOCKING. 

27-2 DEFINITIONS 

A. Res SYSTE~I 

AN RCS SYSTEM CONTAINS EIGHT OPERATIONA~ THRUSTERS SUPPLIED BY ITS OWN PRESSURIZATION AND 
PROPELLANT FEEO SYSTEM INDEPENDENT OF ASCENT FEED AND CROS~FEED'* 

*INDIVIDUAL THRUSTERS REQUiRED FOR DIFFERENT MISSION PHASE~ WIL~ ~E COVERED SEPARATELY. 

B. OPERATIONAL Res SYSTEM 

1. 

2. 

FUEL ANDIOR OxlD MANIFO~D PRESSuRES GREATER THAN OR EUUA~ TO 100 PSI. 

FuEL TEMP GREATER THAN OR EUUA~ TO 40 OEG F AND LESS THAN ON EWUAL TO 100 
DEG F. 

RU~E NUMBERS 27-3 TH~OUGH 27-9 ARE RESERVED. 

MISSION REV DATE SECTION 

APO~LO 11 B 7/3/69 LM REACTION 
CONTRO~ SYSTEM 

GROUP PAGE 

GENER.4L - Res 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - LM REACTION CONTROL SYSTEM 

REV ITEM 

I 

I SYSTEMS MANAGEMENT I 

27-10 THRUSTER TEMP 

27-11 

THE RCS QUAD TEMP MUST BE BROUGHT UP TO OPERATING TEMPERATURE VIA THE RCS HEATERS PRIOR TO ANY 
RCS FIRINGS. THRUSTER QUAD TEMPERATURES MUST BE ABovE 119 DEG F FOR 25 MINUTES PRIOR TO ANY 
PULSE FIRINGS. 

USABLE RCS PROPELLANT IS ~48.9 LBS OR 86.7 PERCENT OF TOTAL LOADED 

TOTAL LOADED 633.0 LBS 100.0 PERCENT 
TRAPPED AND LOADING 

ERROR -4('.2 LBS - 7.3 PERCENT 
TM ERROR* -37.9 LBS - 6.0 PERCENT 

---.----- ------------
USABLE 548.9 LBS 86.7 PERCENT 

*BASED ON A GROUND COMPUTATIONAL ACCURACY OF 6 PERCENT. 

27-12 PROPELLANT GAGING 

A. PRIME METHOD ---

GROUND RCS PROGRAM (6.0 PERCENT) 

B. BACKUP METHOD---

PQMD (ONBOARD READOUT 13.0 PERCENT. GROUND READOUT 1Q.0 PERCENT) 

27-13 CROSSFEED 

THE Res SYSTEMS SHOULD BE CROSSFED WHEN NECESSARY TO INSuRE THAT NEITHER SYSTEM EXCEEDS ITS RCS 
CONSUMABLE REDLINE. 

RULE NUMBERS 27-14 THROUGH 27-19 ARE RESERVED. 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

M ISS ION RU LES 

SECTION 27 - LM REACTION CONTROL SYSTEM 

CONDITIONIMALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS REV ITEM -------------------------------------------------------------------------------------------------

, 
27-20 LOSS OF RCS SYSTEM 'ALL 

A OR B , , , 

, SPECIFIC MISSION RULES ' 

'A. CLOSE MAINS OF AFFECTED , SYSTEM IF LOSS OF , SYSTEM RESULTED , FROM ANYTHING OTHER 

, 
, REF MAL PROC RCS , , 

1 RCS , , , THAN ISOLATION OF JETS I 1A HE PRESS LOW OR DECR. 

MISSION 

, , , , 
'OOCKED , 
'UNDOCKED , , , 
'DESCENT , 
'ORSH 

'POWERED 
'DESCENT , 
, , , , 
, LUNAR 
'STAY 

'RNDI , , , , , 

, 
'B. CROSSFEED FROM GOOD , SYSTEM , 
'DO NOT uNDOCK , 
'DOCK ASAP , 
'NO-GO FOR 001 , 
'RETURN OF CSM ASAP , 
'NO-GO FOR POI , 
'A. PRIOR TO POI + 5 -
, ABORT 
I 

, 
, 
I 

I , , 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

'B. AFTER POI + 5 - I 

I CONTINUE THROUGH LANDING' 
, NO GO FOR LUNAR STAY I 

'ASCENT ASAP , 
'CONTINUE MISSION 
I 

I , , , 

REV DATE SECTION GROUP 

18 

2 

3 

APOLLO 11 A 6/20/69 LM REACTION 
CONTROL SYSTEM 

SPECl F Ie - RCS 

POMD ABNORMAL 

RCS PRESS OR TEMP ABNORMAL 

RCS AlB) REG 

PAGE 
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REV ITEM 

, 

I 
27-21 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - LM REACTION CONTROL SYSTEM 

CONDITION/MALFUNCTION' PHASE , RULING , CUES/NOTES/COMMENTS 
---------------------------------------------------------.---------------------------------------, , , , , I 

RCS THRUSTER PAIR , , , REF MAL PROC RCS , , , 
A. ONE PAIR 'DOCKED 'A. 1. DO NOT UNDOCK , 4 RCS TCA 
ISOLATED , I , 

'UNDOCKED ' 2. DOCK ASAP , , , , 
I I /IIO-GO FOR 001 , , , , 
'DESCENT , 3. RETURN TO CSM ASAP , , , , 
'ORBIT , NO-GO FOR POI , , , , 
'POWERED I 4. (A) PRIOR TO I 

'DESCENT , POI + S - , , , ABORT , , , I , , CB) AFTER POI + 5 - , , , CONTINUE MISSION , , , I , , NO GO FOR LUNAR STAY' , , , 
'LUNAR , S. ASCENT ASAP , 
'STAY , , , I , 
'RNDZ , 

6. CONTINUE MISSION , , I , 
B. COMBINATION 'DOCKED 'B. 1. DO NOT UNDOCK , 

ISOLATED , I , 
RESULTING IN , , , 
LOSS OF 'UNDOCKED ' 2. CSM ACTIVE DOCKING I 

ATTITUDE CONTROL , , , , , NO-GO FOR 001 , , , I 

'DESCENT , 
3. CSM RESCUE , , , , 

'ORBn , NO-GO FOR POI. CSM , , , ACTIVE DOCKING , , , , 
'POWERED , 4. OPEN WHATEVER , 
'DESCENT , ISOLATION PAIRS , , , REQUIRED TO MAINTAIN , , , ATTITUDE CONTROL. , , , ." ' ,;1 I , , IA) PRIOR TO Low , , , 

GATE - , , , , , , (1) ABORT , , , I , I (2) ABORT iTAGE I , , AT DPS , 
I I DEPLETION , , I , , , CB) LOW GATE TO , 
I I TOUCHDOWN , , , CONTINUE MISSION ' 
I , , 
'LUNAR , 5. OPEN WHATEVER I 

'STAY/ , ISOL.ATION PAIRS , 
'RNDZ ., REQUIRED TO ACHIEVE , , f SAFE ASCENT. , , , , , f CSM RESERVE AND , , I ACTIVE DOCKING , 

MISSION REV DATE SECTION GROUP PAGE 

APOL.L.O 11 A 6/20/69 L.M REACTION SPECIFIC - RCS 
CONTROL SYSTEM 27-4 



REV ITEM 
1--+-...... , 

27-22 

I 

27-23 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - LM REACTION CONTRO~ SYSTEM 

CONDITION/MA~FUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------, , , , , , , , , 

DECREASING OR ~OSS 'ALL 'A. 1. CONTINUE USING BOTH , REF MAL PROC Res 
OF RCS HE PRESSURE , , SYSTEMS UNTIL MFLD , , , PRESS IN BAD SYSTEM , 1 ReS , , LESSER THAN 100 PSI, , , , THEN CLOSE MAINS , lA HE PRESS ~OW OR DECR. , , OF BAD SYSTEM , , , , lB PUMD ABNORMAL , , •• CROSSFEED FROM GOOD , , , SYSTEM ' WHEN MF~D PRESS DROPS BELOW 100 PsI, , , , THE SYSTEM IS CONSIDERED 

'DOCKED 'B. DO NOT UNDOCK UNLESS , 
NON-OPERATIONA~ REF RULE 27-2 , , SUFFICIENT PROPEL~ANT 

, , , TO REDOCK EXISTs , , , IN B~OwDOWN 
, , , , 

, UNDOCK ED 'C. RETURN TO CSM AND , , , DOCK ASAP , , , , 
, , NO-GO FOR 001 , , , , 
'DESCENT 'D. RETURN TO CSM AND , 
'ORBIT , DOCK ASAP , , , , 
, , NO-GO FOR PDI , , , , 
'POwERED ' E. CONTINUE MISSION , 
'DESCENT/ ' , 
'RNDZ , , , , , 
'LUNAR 'F. CONTINUE MISSION IF , F. REQUIRES 50 ~BS (15.8 PERCENT OF 
'STAY , SUFFICIENT B~OWOOWN , TOTAL LOADED IN ONE SYSTEM.) , , CAPABILITY EXISTS , , , IN FAILED , 
, , SYSTEM FOR & HOURS OF , , , LINE OF SIGHT AND 5 , , , MINUTES OF ATT HO~D , , , , , 'IF THIS CAPABILITY DOES , , 'NOT EXIST, ASCEND ASAP , , , , , , , , , , , , , 

RCS PROPELLANT LEAK 'DOCKED 'A. EGRESS TO CSM ASAP. , REF MAL PROC RCS , , , , , UNDOCK AND STATIONKEEP , 1 RCS , , , 
'UNDOCKED 'B. DOCK ASAP , lA HE PRESS LOW OR DECR. , , I , 'NO-GO FOR DOl , lB PUMD ABNORMA~ , , , 
'DESCENT 'C. DOCK ASAP , 
, ORbIT , , , , l. NO-GO FOR PDI , , , , 
'PowERED ' 0.1. POI TO POI + 5 - ABORT' 
'DESCENT , I , , 2. PD I + 5 TO T D - , , , CONTINUE MISSION , , , , 
'LUNAR ' E. ASCEND NEXT BEST I 

'STAY , OPPOR TUN IT Y I , , I 

'RNDZ , F. CONTINUE MISSION I , , , 

MISSION REV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - ~M REACTION CONTROL SYSTEM 

ONDITION/MALFUNCTION' PHASE ' RULING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~------------------------------------------------------------------------------------------------, , , , 

27-24 

I 

I 27-25 

, , 
RCS QUAD TEMP , , 
LESS THAN 119 DEG 'A~L 'ISO~ATE BOTH THRUSTER , 'IN AFFECTED QUAD , '(REF RU~E 27-21) , , , , 

, , , , , , , , , , 
, , , , , , , , , , 
, , , , , , 

IMPINGEMENT , , 
CONSTRAINTS VIO~ATED'DOCKED/ 'A. DOCK ASAP 

'UNDOCKED , 
, 'CSM ACTIVE DOCKING , , 
'DESCENT 'B. CSM RESCUE 
'ORBIT , 
, 'CSM ACTIVE DOCKING , , 
'POWERED 'C. 1. POI TO 1.0W GATE 
'DESCENT , , 'ABORT STAGE , • , , 2. LOW GATE TO TO , , , 'CONTINUE MISSION , • 
'~UNAR 'D. CONTINuE MISSION 
'STAY/ • 
'RNDZ , , , , • , • , , 
• • 

RULES 27-26 , , 
THROUGH 27-29 , , 
ARE RESERVED. , , 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 LM REACTION 
CONTRO~ SYSTEM 

, , 
PAIRS' REF MAL PROC HTR. , 

, , 1A RCS QUAD 1. 2. 3. 4 TEMP , , 
ABNORMA~ , 

, , QUAD TEMP LESS THAN 119 DEG , INDICATES THE POSSIBILITY of , INCOMPLETE COMBUSTION. WHICH COULD , CAUSE HARD STARTS AND POSSIB~E , EXPI.OSIONS. , , 
, , , , REF MAl. PROC RCS , , 1B PQMD ABNORMAL , 
I 

• , 
I , , 
, , , , , , , , , , 
• , , 
I , , 
• , 

GROUP PAGE 

SPECIFIC - RCS 



REV ITEM 

27-30 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 27 - LM REACTION CONTROL - CONCLUDED 

-----------------------------, PRELAUNCH INSTRUMENTATION ' 
-----------------------------

MEAS DESCRIPTION PCM ONBOARD TRANSDUCER 

RCS "A" PROP OTY GR108SQ QUANTITY COMMON 
RCS "B" PROP QlY GR109SQ QUANTITY COMMON 
RCS t tAil REG PRESS GR1201P PRESS MON C&W COMMON 
RCS "B't REG PRESS GR1202P PRESS MON C&W COMMON 
RCS "A" HE PRESS GRll01P PRESS MON C&W COMMON 
RCS t IBt I HE PRESS GRll02P PRESS MON C&W COMMON 
RCS I 'A'I FUEL TEMP GR2121T TEMP MON COMMON 
RCS I If:P I FUEL TEMP GR2122T TEMP MON COMMON 
Res MAIN "A" elSD GR9609U MAIN SOY COMMON 
RCS MAIN t 'Bt I CLSD GR9610U MAIN SOY COMMON 
RCS ' tA" FUEL MFLD PRESS GR2201P PRESS MON COMMON 
RCS "B" FUEL MFLD PRESS GR2202P PRESS MON COMMON 
RCS "A" OX MFLD PRESS GR3201P PRESS MON COMMON 
RCS "B" OX MFLD PRESS GR3202P PRESS MON COMMON 
AlB XFEED OPEN GR9613U CRSFD COMMON 
QUAD 1 "A" TCA ISOL VLV GR9667U SYS A QUAD 1 COMMON 
QUAD 2 "A" TCA ISOL VLV GR966SU SYS A QUAD 2 COMMON 
QUAD 3 "A" TCA ISOL VLV GR9663U SYS A QUAD 3 COMMON 
QUAD 4 "A" TCA ISOL VLV GR9661U SYS A QUAD 4 COMMON 
QUAD 1 "B" TCA ISOL VLV GR9668U SYS B QUAD 1 COMMON 
QUAD 2 t 161 t TCA ISOL VLV GR9666U SYS B QUAD 2 COMMON 
QUAD 3 "B" TCA ISOL VLV GR9664U SYS B QUAD 3 COMMON 
QUAD 4 "B" TCA ISOL VLV GR9662U SYS B UUAD 4 COMMON 
QUAD 1 TEMP GR6004T TEMP MON C&W COMMON 
QUAD 2 TEMP GR6003T TEMP MON C&W COMMON 
QUAD 3 TEMP GR6002T TEMP MON C&W COMMON 
QUAD 4 TEMP GR6001T TEMP MON C&W COMMON 
ASC FEED OXID "A" OPEN GR9641U SYS A ASC OXID COMMON 

ASC FUEL 
ASC FEED FUEL "A" OPEN GR9631U SYS A ASC OXID COMMON 

ASC FUEL 
ASC FEED FUEL "B" OPEN GR9632U SYS B ASC OXID COMMON 

ASC FUEL 
Ase FEED OXID "B" OPEN GR9642U SYS B ASC OXID COMMON 

ASC FUEL 

MISSION REV DATE SECTION GROUP 

APOLLO II FNL 5/16/69 LM REACTION PRELAUNCH 
CONTROL SYSTEM INSTR 

MISSION RULE 
CATEGORY REFERENCE 

M 27-23.22.20 
M 27-23.22.20 
M-PCM 27-20.22.23 
M-PCM 27-20.22.23 
M-PCM 27-23.20 
M-PCM 27-23.20 
M-PCM 27-20 
M-PCM 27-20 
HD 
HD 
M 27-20.23 
M 27-20.23 
M 27-20.23 
M 27-20.23 
HD 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
HD 27-21 
M 27-24 
M 27-24 
M 27-24 
M 27-24 
HD 

HD 

HD 

HD 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 28 - SPACE ENVIRONMENT 

REV ITEM 

I 

I GENERAL I 

28-1 ALl. DECISIONS WIl.1. BE BASED ON CONFIRMED MEASUREMENTS AND lOR EvENTS AND PROJECTIONS BASED ON 
CONFIRMED EVENTS. 

28-2 DEFINITIONS---

A. THE MAXIMUM OPERATIONAL DOSE (MODI IS THE MAXIMUM RADIATION DOSE TO WHICH THE CREW WOULD BE 
SUBJECTED BASED ON A SKIN DOSE OF 400 RAD AND lOR A DEPTH (GASTROINTESTINALI DOSE OF 50 RAD. 

B. THE PLANNING OPERATIONAL DOSE (POOl 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 PRODUCING 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. RAP X RBEI. 

G. 

H. 

A CONFIRMED EvENT IS DEFINED AS AN EvENT THAT HAS BEEN MEASURED BY TWO OR MORE INDEPENDENT 
SOURCES. 

A SIGNIFICANT INCREASE OF THE MOD WILL BE DEFINED BY THE FLIGHT SURGEON IN REAL TIME BASED 
ON THE CHARACTER AND ACCURACY OF THE DATA AT THE TIME. 

MISSION REV DATE SECTION 

APOLLO 11 A 6/20/69 SPACE 
ENVIRONMENT 

GROUP PAGE 
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REV ITEM 

28-3 

28-4 

, 

I 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 28 - SPACE ENVIRONMENT 

--------.-----
I MANAGEMENT I 

--------------
THE EXISTING AND PROJECTED RADIATION ENVIRONMENT WIL.L. BE A 
PROCESS. 

PRIORITY OF DATA---

A. NATURAL (SOL.AR PARTICLE EVENT) 

l. PRELAUNCH AND EPO 

(A) SOL.AR PARTICL.E AL.ERT NETWORK (SPAN) 

(B) VEL.A NATURAL. RADIATION SATELL.ITE 

(C) PIONEER RADIATION SATELL.ITE 

(D) EXPL.ORER RADIATION SATEL.L.ITE 

(E) SOL.AR PARTICL.E MONITORING SYSTE~ (SPMS) 

2. ALI. OTHER PHASES 

(A) SIC INSTRUMENTATION 

(ll VAN AI.I.EN BEL.T DOS IMETER (VABD) 

(2 ) PERSONAl. RADIATION DOSIMETER (PRO) 

(3 ) NUCLEAR PARTICLE DETECTION SYSTEM (NPDS) 

(B) SOLAR PARTICL.E AL.ERT NETWORK (SPAN) 

(C) VEL.A NATURAL. RADIATION SATEL.L.ITE 

(D) PIONEER RADIATION SATEL.L.ITE 

(E) EXPI.ORER RADIATiON SATELLITE 

(F) SOLAR PARTICI.E MONITORING SYSTEM (SPMS) 

B. ARTIFICIAL 

l. AL.L. PHASES EXCEPT EPO 

(A) JAEIC 

(B) RIOMETERS 

2. EPO 

(A) JAEIC 

(B) RIOMETERS 

(C) PRO 

3. EARTH ORBITAL MISSION 

(A) PRO 

(B) JAEIC 

ICI RIOMETERS 

(D) SAAP 

RULE NUMBERS 28-5 THROUGH 
28-9 ARE RESERVED. 

MISSION iREV DATE SECTION GROUP 

APOLl.O 11 A 6/20/69 SPACE MANAGEMENT 
ENVIRONMENT 

PART OF -, THE GO/NO-GO DECISION 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 28 - SPACE ENVIRONMENT 

CONDITION/MA~FUNCTION' PHASE ' RUI-ING CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------~---------~---------------------------7-------------------------------------

" , 

28-10 ANY SOURCE REPORTS A'ALL 
POSSIBLE ARTIFICIAL ' 
EVENT ' , 

, 
, , 

28-11 DEFINITE ARTIFICIAL 'PRE­
EVENT CONFIRMED BY 'LAUNCH 
REPORTING SOURCES ' , , 

'EPO , , 
, , 
, , 
, 
, 
, , , , 

, , , , 

, SPECIFIC MISSION RULES ' 

'PROCEED UNTIL 
'VERIFICATION FROM AI-I.. 
'OTHER SOURCES. , , , , 
'A. HOLD UNTIL INFORMATION 
, FROM REPORTING SOURCES 
, INDICATES THE MOD 
, WILL NOT BE EXCEEDED. 

'B.l. CONTINUE MISSION. 
, UNLESS DATA ANALYSIS 
, INDICATES THAT THE 
, DOSE PROJECTED 
, THROUGH TLI WII-L 
, EXCEED THE MOD BY A 
, SIGNIFICANT AMOUNT. 
, IF THE MOD WIl-l- BE 
, EXCEEDED BY A 
, SIGNIFICANT AMOUNT. 
, PERFORM A LOW EARTH 
, ORBIT A~TERNATE 
, MISSION. , 
, 2. FOR DOSES 
, APPROACHING THE MOD 
, CONTINUE MISSION 
I WITH CONTINUOUS PRO 
, MONITORING AND 
, CREW ASSESSMENT. 
, CONSIDERATIONS WILL 
, BE GIVEN TO CHANGING 
, THE TRAJECTORY TO A 
, , , 
, LOW EARTH ORBIT OR 

REENTe:RING ASAP 
BASED ON ACTUAL 
CONDITIONS. , 

'ALL OTHER'C. CONTINue: MISSION. , , , , , , 
28-12 RADIATION CONFIRMED 'ALL 'REEI'lTER NEXT BEST PTP 

BY PRO READOuTS OR , , 
ONB~ARD TM AND ' , 
PRO ECTED TO EXCEED ' , 
THE MOD , , , , , , , , , , , , 

28-13 MAJOR SOLAR FLARE 'ALL ' CONTINUE MISSION. 
PREDICTED , , , , , , , , , , 

MISSION REV DATE SECTION GROUP 

'B.l. CREW SHOULD BEGIN PER$ONAL 
, DOSIMETER READOUTS PER SOP 2-8 

, , , 
, 
, 
, , 
I , , , , ALSO APPLIES TO ALTERNATE EARTH , ORBIT MISSION. , 
I , 
, , 
, , 
, 
, , , 
, , , 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 28 - SPACE ENVIRONMENT 

CONDITION/MA~FUNCTIONI PHASE I RULING CUES/NOTES/COMMENTS 

~-+----~-------------------------------------------------------------------------------------------------I I I 
I 
28-14 

I 

I 

I 

I 

I I I 
MAJOR SO~AR F~ARE I I I 
HAS OCCURRED I • I 

I , I 
A. UNCONFIRMED 'ALL 'A. CONTINUE MISSION. I 

PART! C~E EVENT I I , , I , 
B. CONFIRMED IPRE- IB.l. HO~D UNTl ~ OAT A I 

PARTIC~E EVENT I~AUNCH 
, 

ANA~YSIS INDICATES , 
AND SO~AR I I THAT THE MOD WI~~ NOT I 
PART!C~E A~ERT I , BE EXCEEDED. , 
NETWORK/RTACF I I I 
ANA~YSIS I I I 
INDICATES THE MODI , , 
WI~~ BE EXCEEDED I I I 
DURING THE , I I 
MISSION I I I 

I I I 
IEPO 'B.2. CONTINUE MISSION. I 
I I IF DATA ANA~YSIS I 
I , INDICATES THAT THE I 
I I MOD WI~~ BE EXCEEDED I 
I , BY A SIGNIFICANT I 
I I AMOUNT PRIOR TO , 
I , MISSION COMP~ETION. I 
I I T ~ I I S NO-GO. , 
I I I 
IA~~ I 3. CONTINUE MISSION. I 
10THERS , CONSIDERATION WI~~ , 
I I BE GIVEN TO EAR~Y I 
I I COR ExTENDED) TEl I , , AND INHIBITING CREW , , , TRANSFER TO ~M. I 
I , I 

C. CONFIRMED IT~C I C.l • CONTINUE MISSION, I C.l. CREW SHOULD BEGIN PERSONA~ 
PARTlC~E EVENT I , CONSIDERATION , DOSIMETER AND RADIATION SURVEY METER 
AND SIC T~M OR , I SHOu~D BE GIVEN TO I READouTS PER SOP 2-8 
PRO READOUT I I ENTER IN NEXT BEST I 
PROJECTIONS I I PTP IF THE TOTA~ DOSE I 
INDICATE THE MOD I I CAN BE REDUCED I 
WI~~ BE EXCEEDED I , 

SIGNIFICANT~Y 
, 

DURING THE I , WITHouT INCREASING , 
MISSION , I THE TOTA~ RISK TO I 

I , THI! CREW. . , I 
I I I 
I I I 
,~O I 2. CONTINUE MISSION. I 2. (A) HATCH-DOWN ATTITUDE MAY BE I I CONSIDER EXTENDING ' USED TO REDUCE THE TOTAL DOSE. I , LUNAR ORBIT STAY I 
I I TIME IF THE TOTA~ I (B) IF A PARTlC~E EVENT IS , I DOSE TO THE CREW I CONFIRMED THE CREW WIL~ TRANSFER I I WOU~D BE REDUCED I FROM THE ~M TO THE CSM ASAP. I I SIGNIFICANTLY BY , , , LUNAR SHIE~DING. , , , , 
I~UNAR I 3. CONSIDER REDUCING THE I 
'STAY , LUNAR STAY T lME I 

I , AND lOR EVA IF THE , , , TOTAL DOSE TO THE I 
I I CREW CAN BE REDUCED I 
I I SIGNIFICANTLY WITHOUT I 
I I INCREASING THE TOTA~ I 
I I RISK TO THE CREW. , , , , 
'ALL , 4. CONTINUE MISSION , 
'OTHER , , 
'PHASES I I 

MISSION REV DATE SECTION GROUP 

APOL~O 11 A 6/20/69 SPACE 
ENVIRONMENT 
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REV ITEM 

28-15 

I 
I 

NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 28 - SPACE ENVIRONMENT - CONCLUDED 

--------------------------------, INSTRUMENTATION REQUIREMENTS , 
-----------------.--------------

MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS 

RADIATION DOSIMETER 1 CK1051K - -(CM DEPTH DOSE RATE) 

VASD 

RADIATION DOSIMETER 2 CK1052K - -(CM SKIN DOSE RATE) 

DOSIMETER RATE CHANGE CK1053R - -
NPDS 

PROTON COUNT RATE CHAN 1 ST0820K - -
PROTON COUNT RATE CHAN 2 ST0821K - -
PROTON COUNT RATE CHAN 3 ST0822K - -
PROTON COUNT RATE CHAN 4 ST0823K - -
AL.PHA COUNT RATE CHAN 1 ST0830K - -
ALPHA -COUNT RATE CHAN 2 ST08311< - -- -AL.PHA COUNT RATE CHAN 3 ST08UK 

PROTON INTEGER COUNT RATE ST0838K - -
TEMP NUCI.EAR PART. DET ST0840T - -
TEMP NUCL.EAR PART. ANAL ST0841T - -
PERSONAL. RADIATION DOSIMETER (PRO) - 3 - ONBOARD -
RATE SURVEY METER (RSM) - 1 - ONBOARD -

MISSION REV DATE SECTION GROUP 

APOI.L.O 11 A 6120/69 SPACE INSTR REQ 
ENVIRONMENT 

CATEGORY MISSION RULE REF 

HD 28-12 

HD 28-12 

HD 28-12 

HD 28-14 

HD 28-14 

HD 28-14 

HD 28-14 

HD 28-14 

HD 28-14 
HD 28-14 

HD 28-14 

HD 28-14 

HD 28-14 

MANDATORY TO 28-14 
BE ONBOARD 

MANDATORY TO 28-14 
BE ONBOARD . -

PAGE 
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REV ITEM 

, 

29-1 

29-2 

I 29-3 

29-4 

29-5 

NASA - Ma n ned Spacec raft Center 

MISSION RULES 

SECTION 29 - RECOVERY 

CONDITION/MA~FUNCTION' PHASE , 
RU~ING 

, CUES/NOTES/COMMENTS 
--------------------.--------------------------.----------------------------._--.----.-----------, , , , , , 

----------.-, SPECIFIC , 
------------, , , 

ACCEPTAB~E WEATHE 'PRE~AUNCH'MANDATORY 
, 

CONDITIONS , , , 
AND RECOVERY , , , 
CAPABI~ITY* 

, , , 
IN THE ~AUNCH 

, , , 
SITE AREA. , , , 

• , , , • , , , , 
, , • 

ACCEPTA8~E WEATHER 'PRE~AUNCH'HIGH~Y DESIRA8~E 
, 

CONDITIONS , I , 
AND RECOVERY , • , 
CAPABI~ITY* 

, , , 
IN THE ~AUNCH ABORT , , , 
AREA TO 1000 NM , , , 
DOWNRANGE AND IN , , , 
THE MIDPACIFIC , I , 
RECOVERY ZONE , , , 

, I , , I , 
, , , , , , 

MINIMUM OF 71 AMP , 'HIGHLY DESIRABLE , TO PROVIDE 
HOURS OF CM , , , POSTLANDING 
POST~ANDING POWER , , , UPRIGHTING. 
AVAI~AB~E AT , I , 
LANDING. , , , , , , 

, , , , I , 
I t I 

MINIMuM OF 35 AMP , 'MANDATORY , TO PROVIDE 
HOURS OF CM 

, , , 
POsT~ANDING 

POST~ANDING POWER , , I UPRIGHTING. 
AVAILABLE , I , 
AT LANDING. , , , , , I , , I 

I , I 

I I I 

uNTI~ ENTRY - 24 
, 

'HIGH~Y DESIRAB~E 
, TO PROVIDE 

HOURs. RETAIN DE~TA ' I , 
CAPABI~ITY. 

V CAPABI~ITY TO , , , 
MOVE ENTRY POINT , , , 
+/-500 NM , , , 

*RECOVERY CAPABI~ITY WI~~ BE BASED PRIMARI~Y UPON THE ~OCA~ 
RECOVERY UNIT COMMANDER'S EVALUATION OF HIS CAPABILITY TO 
PERFORM THE RECOVERY OPERATION. WEATHER CONDITIONS AT THE 
TIME OF eM LANDING AFFECT BOTH RECOVERY CAPABILITY AND 
STRUCTURAL INTEGRITY OF THE CM. THE FOLLOWING GUIDELINES 
ARE USED TO INDICATE WHEN IT MAY ~E NECESSARy TO 
RE-EVA~uATE---

SURFACE WINDS 
CEILING 
viSIBI~ITY 
WAVE HEIGHT 

MISSION REV DATE 

WORLD WIDE 

25 KNOTS 
1500 FT 
3 NM 
8 FT 

SECTION 

APOL~O 11 B 7/3/69 RECOVERY 

LAUNCH SITE 

25 KNOTS 
500 FT. 
lIZ NM 
8 FT 

GROUP 

SPECIFIC 

PAGE 

Z9-1 

40 HOuRS OF CM 
POWER P~US ONE 

18 HOURS OF CM 
POWER P~US ONE 

WEATHER AVOIDANCE 



REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

S~CTION 29 - RECOVERY 

CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------1--+----1 " , 

29-7 

I 29-8 

I 

, , 
AN ELLIPSE 163 NM 'EARTH 'MANDATORY 
UPRANGE. 152 NM 'ORBITAL' 
DOWNRANGE AND 50 NM ' I 

TO EITHER SIDE OF' , 
55 DEG/55DEG ' , 
TARGET POINT-- AND ' , 
AN ELLIPSE 105 NM' , 
UPRANGE AND ' , 
DOWNRANGE AND 40 NM ' , 
TO EITHER SIDE OF' , 

THE ROLL RIGHT 90 ' , 
DEG (DELAYED) , , 
TARGET POINT WILL' , 
BE CLEAR OF ALL' , 
l.AND. " , , , , 

, , 
REMAINDER OF 'EARTH 'HIGHLY DESIRABLE 
MANEUVER FOOTPRINT 'ORBITAL ' 
AND AN ELLIPSE 109 ' , 
NM UPRANGE AND' • 
DOWNRANGE AND 40 NM ' , 
TO EITHER SIDE' , 
OF 90 DEG/90DEG' , 
TARGET POINT--' , 
AND ELIPSE 105 ' , 
NM UPRANGE AND' , 
DOWNRANGE AND 40 NM ' , 
TO EITHER SIDE OF' , 
ROLL RIGHT 90 DEG' , 
TARGET POINT WILL' , 
BE Cl.EAR OF l.ARGE' , 
LAND MASSES. ' , 

AN ELLIPSE 5 NM 'POST-TLI 'MANDATORY 
UPRANGE. 5 NM ' , 
DOWNRANGE AND 3' , 
NM TO EITHER SIDE' I 

OF THE GNCS TARGET ' , 
POINT--AND AN ' , 
ELLIPSE 18 NM ' , 
UPRANGE 18 NM ' , 
DOWNRANGE AND 45' , 
NM TO EITHER SIDE' , 
OF THE EMS TARGET' , 
POINT WILL BE CLEAR' , 
OF ALL LAND ' , 

, , , , 
REMAINER OF 'POST-Tli 'HIGHLY DESIRABl.E 
OPERA TI ONAl 
FOOTPRINT AND AN 
ELl.! PSE 112 NM 
UPRANGE. 112 NM 
DOWNRANGE. AND 47 
NM TO EITHER SIDE 
OF THE CONSTANT 
"G" TARGET POINT 
WILL BE CLEAR OF 
LARGE LAND MASSES 

MISSION 

APOLLO 1 

, , 

REV DATE SECTION 

A 6/20/M RECOVERY 

, , 
I , , 
t' , , , 
, 

GROUP 

SPECIFIC 

PAGE 
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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 30 - AEROMEDICA~ 

I GENERA~ I 

30-1 PRE~AUNCH 

PRIOR TO COMMITING TO LAUNCH. THE FOL~OWING CONDITIONS MUST SE MET---

A. SATISFACTORY FLIGHT CREW PHYSIOLOGICAL STATUS. 

B. THE MINIMUM CABIN OXYGEN CONCENTRATION FOR LAUNCH IS 60 PERCENT. 

C. THE MINIMUM SUIT OXYGEN CONCENTRATION FOR LAUNCH IS 95 PERCENT. 

30-2 THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 IN. WATER PRESSURE ABOvE THE CABIN PRESSURE. 
suIT LOOP PURGE IS REQUIRED IF THE SUIT-TO-CABIN DELTA PRESSURE REMAINS AT ZERO FOR A PERIOD OF 
5 MINUTES. 

30-3 THE POTABLE WATER PH MUST BE WITHIN 6.0 TO S.O AT SERVICING AND FINAL SAMPLING. 

30-4 THE MAXIMUM ALLOWABLE CONCENTRATION OF PC02 IS 5MM OF HG. 

30-5 LAUNCH 

I 30-6 

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

EARTH ORBIT AND DEEP SPACE OPERATIONS. 

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. 

30-7 WATER PALATABILITY 

CREW EVALUATION OF THE DRINKING WATER TASTE WILL DE THE BASIS FOR DETERMINING WATER 
PALATABILITY. EVEN FOR KOH CONTAMINATION. 

RULE NUMBERS 30-8 THROUGH 
30-14 ARE RESERVED 

MISSION REV DATE SECT! ON 

APOLLO 11 A 6/20/69 AEROMEDICAL 

GROUP PAGE 

GENERAL 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 30 - AEROMEDICA~ 

REV ITEM CONDITION/MA~FUNCTION' PHASE ' RU~ING , CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------..... -+--001 

I 30-15 lOSS OR 
UNREADAB~E EKG 

, 
'ALL 
'PHASES , , 
, 
, 
'EVA 

30-16 ABNORMAL HEART 'LAUNCH 
RATE. RHYTHM OR EKG ' 

'EPO , 
'TL( 

'LO 

'EVA 

'TE( , , 
, 
, 
I 

30-17 ABNORMAL RESPIRATORY'LAUNCH 
RATE ' 

30-16 ONSET OF SERIOUS 
MEDICAL PROBLEM 

'EPO 

tTLC 

'loO 

'TEC , 
, , 
, 
, 
'L.AUNCH , , , 
'EPO 

'fLC , 
'LO 

'EVA , 
'TEC 

, SPECIFIC MISSION RULES ' 

'A. CONTINUE MISSION , , , , , 
'B. CONTINUE MISSION 

, 
'A. CONTINUE MISSION , 
'B. NO-GO FOR T~I , 
'C. NO-GO FOR ~Ol 

'0. ENTER NEXT BEST PTP , 
'E. TERMINATE EVA , 
'F, ENTER NEXT BEST PTP , 
, 
, , , 
'A. CONTINUE MISSION , 
'B. NO-GO FOR TLI , 
'C. NO-GO FOR LOI , 
'D. ENTER NEXT BEST PTP 

'E. ENTER NEXT BEST PTP , , , , , 
'A. CONTINUE MISSION 
, (REW MAY E~ECT TO 
, ABORT IF INTOLERAB~E , 
'B. ENTER NEXT BEST PTP , 
'c. ENTER NEXT BEST PTP , 
'D. ENTER NEXT BEST PTP , 
'E. TERMINATE EVA , 
'F. ENTER NEXT BEST PTP 

, 
'A. ARTIFACTS ANTICIPATED DuRING 
, LAUNCH. MCC SURGEON WILL EVALUATE 
, THE PROBLEM AND MAY RECOMMEND EARLY 
'MISSION TERMINATION IF CORRECTIVE 
, ACTION IS NOT EFFECTIVE. 

, B. MCC SURGEON WILL EVALUATE PROBLEM 
, AND RECOMMEND CORRECTIVE ACTION. IF 
'NOT EFFECTIVE. CEVA MAY BE 
, RECOMMENDED. 

'MCC SURGEON WIL~ EVALUATE THE 
'PROBLEM AND MAY RECOMMEND EARLY 
'MISSION TERMINATION IF CORRECTIVE 
, ACTION IS NOT EFFECTIVE. , , 
, , , 
, , , , , , , 
, THE ABNORMAL RATES WILL BE EVALUATED 
, BY THE MCC SURGEON AND EARLY MISSION 
, TERMINATION MAY BE RECOMMENDED IF 
, CORRECTIVE ACTION IS NOT EFFECTIVE. 

, MCC SuRGEON WIlL EVALUATE AND MAY 
, RECOMMEND EARLY MISSION TERMINATION 
'IF CORRECTIVE ACTION IS NOT 
, EFFECT! VE. , , , 
, , , , , 
, 

MISSION REV DATE SECTION GROUP PAGE 

APOL.LO 11 A 6/20/69 AEROMEDICAL SPECIFIC 
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NASA - Manned Spacecraft Center 

MISSION RULES 
SECTION 30 - AEROMEDICAL 

CONDITION/MALFUNCTION' PHASE • RULING , CUES/NOTES/COMMENTS REV ITEM 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

" , 
30-19 DYSBARISM IN ANY 

CREWMAN 
'L.AUNCH , 'A. CONTINUE MISSION , , 
, 
, 

, , , 
, 

CREW MAY ELECT TO 
ABORT IF CONDITION IS 
INTOLERABLE , , , , , , , 

, , , I , I , , , , , 
, , 
, 
, , , , , 
, , , 
'AL.L 'B. TERMINATE PHASE 
, I , , ENTER NEXT BEST PTP , , , , , , 
I , 

30-20 ORAL TEMP EXCEEDS ' 
101 DEG F. DESPITE ' 
'ORECTIVE ACTION. I 

A. IF DUE TO ILLNESS'LAUNCH 

'ALL , 

, 
I , , 
'A.l, NOT APPLICABLE , 
, 2. TERMINATE PHASE 
I , 
I ENTER NEXT BEST PTP , 

B. IF RESULTANT FROM'LAUNCH 
THERMAL OVERLOAD ' 

30-21 PL.SS METABOLIC 
OVERLOAD. 

'ALL , , 
, , , 
'EVA 
t , , , , , , , 
, , , , , , , , , 

RULE NUMBERS 30-22 ' 
THROUGH 30-24 ARE ' 
RESERVED. . , 

I 

'B.l. NOT APPLICABLE , 
t 2. TERMINATE PHASE 

I ENTER NEXT BEST PTP , 
I 

I 

'A. IF AMBER LINE IS 
I EXCEEDED---
I DECREASE ACTIVITY. 
I 

I 
I , , 
I 

'B. IF RED LINE IS 
I EXCEEDED---
I STOP ACTIVITY AND REST. 

MISSION REV DATE SECTION GROUP 

'A.l, CHECK suIT INTEGRITY. , 
'2. IF CONDITIONS PERMIT CREW MAY 
t ELECT TO OVER- PRESSURIZE. 

, (A) ALL. THREE SUITS CONNECTED TO 
, SUIT CIRCUIT. 

I (B) SUIT DEMAND REG TO PRESS 
, POSITION , 
'(C) MONITOR suIT PRESS <SHOULD 
, REACH 4 PSID IN 75 SEC). 

'(D) SELECT SUIT DEMAND REG INLET 
, SEL. VALVE TO OFF WHEN SuIT PRESS 
I REACHES 4.0 PSID. 

, IE) MAINTAIN SUIT OVERPRESSURE BY 
'OPENING INLET SELECTOR VAL.VE AS 
, NECESSARY. 

'NOTE--- RELIEF FUNCTION OF DEMAND 
'REGULATOR IS ISOLATED WHEN USING 
, THIS PROCEDURE. , 
I B. MCC SURGEON WILL EVALUATE AND 
I MAY RECOMMEND EARLY MISSION , TERMINATION IF CORRECTIVE ACTION IS , NOT EFFECT! VE. 
I 

I , 
I MCC SURGEON MAY RECOMMEND EARLY 
I MISSION TERMINATION IF TREATMENT IS 
I UNSUCCESSFUL. 
I 

I , 
I , 
I 

I 

I 

I 

I 

I 

I , 
I 

I 

I A. AMBER LINE LIMIT IS WORK 
, SUSTAINED AT A RATE GREATER THAN 
, 2500 BTU/HR FOR A PERIOD LONGER THAN 
'5 MINUTEs, AS DETERMINED BY 
I PREFLIGHT ERGOMETRY CAL.IBRATIONS. 
I THE Me, SURGEON WILL EVALUATE AND 
'MAY RECOMMEND DECREASED CREW 
, ACTIVITY. 

I B. RED LINE LIMIT IS WORK SUSTAINED 
I AT A RATE GREATER THAN 3000 BTu/HR 
I FOR A PERIOD LONGER THAN 2 MINUTES. 
I AS DETERMINED BY PREFLIGHT ERGOMETRY 
I CALIBRATIONS. MCC SURGEON WILL 
I EVALUATE AND MAY RECOMMEND THAT THE 
I CREW STOP ACTIVITY AND REST. , 
I 

I 
I 

I 

PAGE 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 30 - AEROMEDICAL 

REV ITEM CONDITION/MAL.FUNCTlON' PHASE ' RUL.I NG CUES/NOTES/COMMENTS 
~--+------{---------------------;---------;-------------------------;---------------------------------------, , 

30-25 INCREASE IN PC02 , 
A. IS GREATER THAN 'L.AUNCH 

OR EQUAL TO I 

7.6 MM HG ' 

B. GREATER THAN OR 
EQUAL TO 
7.6 MM HG 
AND UNABL.E TO 
DECREASE 

'ALL , 
I 

I 

'L.AUNCH 
I , 
, 
I 

'AL.L 

C. GREATER THAN OR 'LAUNCH 
EQUAL TO 10 MMHG 'ALL 

30-26 PC02 
INSTRUMENTATION 
FAIL.URE 

RULE NUMBER 30-27 
THROUGH 30-34 ARE 
RESERVED, 

I 

I 

I , 
, 
I 

'ALL 

, 
I 

'A.l. CONTINUE MISSION 
I 

I 2. CONTINUE MISSION 

CHANGE LIOH CANISTER' 

'B.l. CONTINUE MISSION 
I 
I , , 
I 2. CONTINUE MISSION 

, (AI OPEN SUITs AND 
I BREATHE FROM 
, CABIN 
I 

I (B) CHANGE SECOND 
I LIOH CANISTER 

I 

I , 
(C) TEST peoz SENSOR I 

I , 
I , 
, 
I 

I , 
I 

I 

I 

I 

I 

I 

I 
I , 
I 

I 

'C.l. CONTINUE MISSION 
I 2. TERMINATE PHASE 

I 

I 

I 

I 

I 

I , 
I , 
, 
I 

I 

I , , 
, 
, , 

ENTER NEXT BEST PTP , 
I , 

'CONTINUE MISSION , 
'USE ONBOARD C02 TAPES 
I 

, 
I , 
I 
I 

I 

I 

MISSION REV DATE SECTION GROUP 

A. PC02 SHOULD DECREASE BELOW 2 MM 
HG WITHIN 30 MINUTES. 

B.Z. LIOH CANISTERS WILL NOT BE 
CHANGED IN AN UNPRESSURIZED CABIN. 

B.Z. (Cl PCOz SENSOR TEST---

• ISOLATE SUIT CIRCUIT BY 
DISCONNECTING SUIT HOSES FROM THE 
SPACECRAFT 

· SUIT CIR RET AIR VALVE CLOSED 

• CRACK 02 METERING VALVE TO 
OPEN 

· PURGE FOR 30 SECONDS 

· CLOSED 02 METERING VAL.VE 

• IF ABOVE PROCEDURE RESULTS IN 
A PCO READING NEAR ZERO. THE pcoz 
SENSOR IS OPERATING PROPERLY 

PAGE 

APOLLO 11 FNL 5/16/69 AEROMEDICAL SPECIFIC 
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REV ITEM 

CSM 

30-35 MEAS DESCRIPTION 

ELECTROCARDIOGRAM 

ELECTROCARDIOGRAM 

ELECTROCARDIOGRAM 

C02 PARTIAL PRESSURE 

SUIT CABIN DELTA PRESS 

ORAL TEMPERATURE 

PNEUMOGRAM 

PNEUMOGRAM 

PNEUMOGRAM 

LM 

CO2 PARTIAL PRESSuRE 

I ELECTROCARDIOGRAM 

PNEUMOGRAM 

PLSS 

I PLSS ELECtROCARDIOGRAM 

MISSION 

APOLLO 1 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 30 - AEROMEDICAL - CONCLUDED 

--------------------------------, INSTRUMENTATION REQUiREMENTS , 
--------------------------------

PCM ONBOARD TRANSDUCERS 

CJ0060J NOT DISPLAYED 

CJ0061J NOT DISPLAYED 

CJ0062J NOT DISPLAYED 

CFOOOSP METER COMMON 

CFOO03P NOT DISPLAYED 

CLINICAL 
THERMOMETER 

CJ0200R NOT DISPLAYED 

CJ0201R NOT DISPLAYED 

CJ0202R NOT DISPLAYED 
. 

GF1521P METER 

GT9999 NoT DISPLAYED 

NOT DISPLAYED 

GtS124J 

*MANDATORY TO CABIN CLOSEOUT 

REV DATE SECTION GROUP 

A 6/20/6 AEROMEDICAL INSTR REQ 

MISSION RULE 
CATEGORY REFERENCE 

M* 30-1S/a 

M* 3O-1S/a 

M* 30-11)/16 

HD 30-2127/28 

HD 30-3/19 

M* 30-20 

HD 30-17 

HD 30-17 

HD 30-17 

HD 

M* 30-15/16 

HD 30-17 

M* 30-H/16 

PAGE 
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REV ITEM 

NASA -Man-ned spacec-raft Center­

-rvllSSiONRULES-

SECTION3l - EASEP 

GENERAL. 

31-1 A. GENERAL 

"-'" -

1. THE GATHERING OF SCIENTIFIC DATA WIL.L. NOT BE COMPROMISED FOR ENGINt::EfHNG"OR--" 
TEST PURPOSES. 

2. REDUNDANT OR BACKUP SYSTEMS WIL.L NOT BE SELECTED UNL.ESS A FAIL.URE WARRANTS 
SUCH ACTION. SWITCHING TO REDUNDANT SYSTEMS WIL.L.-NOTBEAccOMPusHED-ro -----~---.--

3. 

4. 

5. 

6. 

7. 

s. 

9. 

11. 

12. 

SATISFY ENGINEERI~G tESTS UNL.ESS AL.L. SCIENTIFIC MISSION OBJECTIVES HAVE BEEN 
COMPLETED 'AND THE' PSEP' 'HAS Bi;EN DEPL..OYEO ON' TH£f MooN FOR" ONE Y"EAR;"" ... ,". "~·,,,·_·~."W'·_~4"r. -.,~,~-,~ .. ~~ .•. ,~ 

BIT RATES WIL.L NOT BE CHANGED ON THE PSEP UNL.ESS HilS ACTION-wiL~ cOR-REel 
CERTAIN SYNC PROBL.EMS (FROM THAT OPERATIONAL. MSFN SITE) OR UNL.ESS A CHANGE 
OF BI T RATEI:S NECESSARY TO SAT fSFY CERTAiN SC IENTlFIC6BjEC'rIVE$.I"-TH~-------------
BIT RATE IS CHANGED FROM THE NORM BECAUSE OF A MSFN PROBLEM, THE PSEP WILL 
B~ CONFIGURED BACK TO NORMAL (1.06 KElPS) PRIOR TO TERMINATION OF SUPPORT' OF' ... " .•....... 
THAT SITE. 

BEFORE IMPLEMENTING ANY MISSION RUL.E ACTiON BASED ON AN APPARENT PSEP 
MALFUNCTION, IT WH.L BE ASCt:RTAINEC THAi' THERE ARE NO PROBLEMs WITH THE MSFN 
SUPPORTING SITE. 

THE TIMER INHIBIT COMMAND WIL.L. NoT BE SENT PRIOR TO AL.L. EXPERIMENTs BEING ON 
AND PROP5Rl. Y ADJUSTED FOR OPTIMUM SC lENT 1f'ICDATA REiURN. .- - ---.----

THE TIMER WIL.L NEVERBt;; iNHIBITED WHIL.E: i'HE PSEP iRANSMITTER ISOf'F".AN"DTHE--·-
PSEP TRANSMITTER Wi L.L. NEVER BE COMMANDE.D OFFWH II.E THE TIMER ;S .. INttIB !.TE_D,,!.. __ . ___ . 

EITHER PSEP COMMAND DECODER MAV BE ADDRESSED DURING NORMAL. GROUND COMMANDING 
OP ERA Tl ONS. 

ANVt IME PCU NO. 2 IS SELECTED BY COMMAND ORSY AUi'OMAT1csWl1CHOVER·FROf.rpCU---"-·"·--~--
NO.1, SEL.ECTION OF peu NO. 1 WIL.L NOT BE ATTEMPTED UNL.ESS SCIENTIFIC DATA 
IS BEING L.OST DuE TO IMMINENT TOTAL FAIL.URE or lieu NO.2. ... .. 

NO FUNCTION CAN BE COMMANDED (OTHER THAN "STANDBY Of'F" OR·' "OPERATE-
SEL~CT") IN AN EXPERIMENT, BY GROUND COMMAND OR BV ONBOARD TIMER, UNLESS 
THEE)(PERIMENT IS IN HiE "OPERATE" MODE.' .---

.... _- ..... ----.~.-- ... _ .. _-_ .. 

THE PSE WILl. !lE GOUND COMMANOED ON PRIOR TO THE CREW LEAVING THE IMNEbiATE 
CS_AREA •... ___ -

PDR NO.1 (5Wl WILL BE COMMANDED ON _APPROXIMAJELY ONE .. Ll.L HOUR. eEI'ORE.~!.INAR._"". 
SUNSET. 

TRANSMi T-TER-WIL.-L:-SE"·COMMANDED OF""""i,PPROX"iMA'T'ELy·ONETiTH'oUR--BEFORE-"·LUNAIi-··------
SUNSET. 

13. NO SEQUENCE. OF.. C.OMMAN!;)S .WILL BE.sENLWHIQj_WJLL_-'AlJSLU/'lL.9AOlli!iJ~f .. IIii __ 6j~"_~.~ __ ". 
LINE. UNL.OADING THE 29V LINE COUL.D CAUSt;; AN OUT OF REGULATION CONDITION, A 
BUI LDUP OF SP IKES .ON .. -THE .. OUTP.UJ .F U .. TEfi .. CAP.ACl to.RIi'_ . ..ANO_...YQ.!.IA~IL_!J..P. __ l!L_"5JL ________ • 
VOL.TS WHICH WOUL.D DAMAGE CS COMPONENTS. 

14. AT LUNAR--SUNRIS~;"iHERE--MUST- -- eE"PRoPER--~~OADING--oN'~TH-f-C$--To ASSURE 
REGUL.AT ION AND .p.REXErHO'VER-.YO_LTAGL''O/'lDJ.I1.QNi'ON"_'~L'91olJ>.Q.!tr;.NI~.L __ ~ ________ _ 

15. . SUBS Eeu ~Nl .. T 0. . .0 EP.LO'tt'U;ttr.f .MIRO.NAI,I:t.WJI.!..A_YQI)U~b.QgLN!L§9.b~fLf-M.~h._.E~.!~_ .. _____ -I 
OF VIEW ON SUNSIDE. ' 

16. THE TRANSM I TTER W ILL. Nor"sE-coMMANDii:i---oNUNTli'-APPRoxTMATEI:Y---i-o--iiouRsTF TER ------
LUNAR .SIJNRl ~E. " ... _____ .. ___ ._.~_~ ___ ~_"~~ ___ " ___ "" _________ ._.~. _______ ._~~ ___ _ 

"- .. -.--.-----.---..... ---------.--~~-.--.-~------. 

--------

.- .. -.. -------------~----.--------.-

l"lISSION IREV IDATE SECTION 

·~RAL -- ---~.-.-- " .. - --
APOL.LO 11 FNL 5/16/69 EASEP 



REV ITEM 

B. PSE 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

1. THE PSE WI~~ BE UNCAGED AS SOON AS POSSIB~E AFTER THE PSE IS cOMMANDED ON. 

THE TEMPERATURE OF THE PSE E~ECTRONICS IN THE CENTRA~ sTATION. MONITORED ON AT-S 
THERMA~ P~ATE 3 TEMP •• MUST BE ABOVE +25 DEG F BEFORE THE PSE CAN BE 
UNCAGED- HOWEVER. PSE UNCAGING WI~L BE ATTEMPTED AT ANY TEMP. 

2. THE PSE LEVE~ING MOTORS WILL NOT BE ACTIVATED PRIOR TO UNCAGING OF THE PsE. 

3. AFTER PSE LEVELING OF THE HORIZONTA~ COMPONENTS (~PX AND ~PYI 
COMPLETED. THE COARSE LEVE~ SENSORS WIL~ BE GROUND COMMANDED ouT 
1~2 LEVEL SENSOR IN/OUT). 

HAS BEEN 
(VIA cMD 

4. FOR PROPER OPERATION OF THE PSE. THE FEEDBACK FILTER MUST BE IN THE 
FOLLOWING MODES {THE FILTER IS GROUND COMMANDED IN AND ouT OF THE FEEDBACK 
LOOP BY eMD 101 PSE FILTER IN/OUT)---

A. LEVELING MOTOR MODE OF ANY KINO - FILTER OUT 

B. ~ONG PERIOD CALIBRATION - FILTER IN 

e. NORMAL OPERATIONAL MODE - FI~TER IN 

5. THE X-AXIS AND Y-AXIS MASSES OF THE PSE MUST BE LEVELED BEFORE THE Z-AxIS 
,'1ASS. 

6. REFER TO STANDARD OPERATING PROCEDURE FOR PSE ~EVE~ING PROCEDURES. 

7. THE PSE SENSOR HEATERS MUST BE OFF DURING OPERATION OF THE PSE L.EVELlNG 
MOTORS. 

8. PSE WI~L BE p~AeED IN STBY-SE~EeT CONDITION. BY GROUND COMMAND. 
APPROXI\1ATELY ONE (1) HOUR BEFORE ~UNAR SUNSET. 

RU~ES 31-2 THRU 
31-9 ARE RESERVED 

.............. _. __ .. _- -

........•... - ... 

.... .•... . .•.... .... _ ..• _--_ .....•. _ .. - .. -.~ .. - -
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N-ASk':--Ma nn ed S pacec ra ft C e nfe r 
MISSION RU LES 

-SECT! ON ai -EASE-;' - -

REV ITEM ONDITION/MA(FUNctfoN'Pf,jASE 
I--+---r-----------------~-:::---------------~-::-----------------------j------------------------------------

i -

"" .. I' 

I 
-- I 

I 

i-­, 

--,---
I 

----of 

I 
--- -l--

I 
- - 1-

RU~ES 31-11 THRU I 

31-19 ARE RESERVED ' 

'A. IF PCU 1 IS ACTIVE, SELECT p'1.I2~ -------- --
",' _. 

I 
_ .. -'"t'" 

I _. r 

lB. 1_-" __ PCU 21_$ __ A_CT.IV~--~ -,--
I l~ VERIFY THAT 

SCiENTIFIC DAtA IS 
BEING ~OST. 

_~. VERIFY THAT TOTA~ 
"-FAIL.UREOFPC:U2IS 

INE.vITAB~E. __ 

3. IF ABOVE CONDITIONS 
ARE ~Et. SELECT -
PCU1. 

f 

CUE--- PCU OUTPUT VO~TAGES ARE 
OFF NOMINAL. AND SCIENtIFIC DATA IS 
eEIt-lG~OST. 

AUTOMATIC SWITCHOVER FROM PCU 1 
to PCU 2 SHOul.D OCCIJR WHEN THE' +1'2 

I VDC BUS VARIES +1 VDC. 

___ <;M_D __ ~62 ,Pc;I,I_ 2 SE~ECT. 

CMD060, PCU lSEl.Eq. 

, 
------ , ---I 

I 
--r 

I 
T-

,­
I 

-I 

-----.----------,~-,-----~----------------------------------- -----~---~------------------,---_t 
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NASA - Manned Spacecraft Center 
MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDITION/MALFUNCTION' PHASE RULING CUES/NOTES/COMMENTS 

r---+----~-------------------------------------------------------------------------------------------------

31-20 ANY THERMAL PL'A TE 
TEMP. EXCEEDS 

OEG F. 

RUL.ES 31";21 THRU 
... 3.1-29 ARE. RESERVED. ' 

... 

..... ".1 .. 

, , 
'REFER TO GRAPH OF CENTRAL 
'STATION INTERNAL POWER 
'DISSIPATION VS. SHUNT 
'CURRENT TO DETEkMINE THE 
'PROPER COMBINATION OF THE 
'FOLLOWING ALTERNATIVES TO 
'BE EXERCISED---

1. PDR NO. ON OR OFF 

2. PDR NO. 2 ON OR OFF 

3. PSE OFF 

". TRANSMITTER OFF 

GROUP 

SELECT THE ADJUSTMENT WHICH 
REDUCES HEAT GENERATION (E.G •• 6Y 
REDUCING INTERNAL POWER DISSIPATIONI 
AND MINIMIZES THE RISK OF EXCEEDING 

, PCU HIGH AND LOW LOAD LIMITS (ALSO. 
, SHUNT CURRENT HIGH AND LOW LIMITS). 
, GRAPH OF INTERNAL POWER DISSIPATION 

VS. PCU LOAD COULD BE USED IF 
AVAILABLE. THERMAL PLATE TEMP. 

, MEASUREMENTS ARE AT-3. AT-4. AT-5. 
AT-6. AND AT-7. PDR NO. 1 DISSIPATES 
5 WATTS. PDR NO. Z DISSIPATES 10 

, WATTS. 

-.--- ...... . 

PAGE 
-THERMAi.--·---- --.--.-.. 
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NASA - Marined Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDITION/MAL.FUNCTION' PHASE RUL.ING CUES/NOTES/COMMENTs 
~-+------i-------------------------------------------------------------------------------------------------

31-30 EASEP FAIL.S TO 
RESPOND TO A CMD. 

RULES 31-31 THRU 
31-39 ARE RESERVED. ' 

, 
'A. REINITIATE THE CMD. CUE--- NO FI..INCTlONAL VERIFICATION , AND NO CMD VERIFICATION WORD (CVW) 
'8. IF UNSECCESSPUL., SEL.~CT , OTHER DECODER (ALSEP 2A VERIFY THAT THE RECEIVER C6 HAS 

OR 26) AND REINITIATE NOT OPENED. 
THE CMD. , 'SPARE' CMD SHOULD YIELD cvw aUT 

, C. IF UNSECCESSFI..IL, SENO ' NO FUNCTION, CMO lSO, 153, 154, AND 
A 'SPARE' CMD. , 

'd. IF UNSECCESSFUL, SWITCH' 
TO OTHER DATA PROCESSOR.' , , 

155 ARE SPARE CMOS. 

CMO 034 PROCESSOR lX' SEL.ECT. 

CMD Oi5 PROCESSOR 'y' SELECT. 

.. 
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDI TlON/MALFUNCTION I PHASE I RULING CUES/NOTES/COMMENTS 
~--~--~---------------------;---------;---------------------------;-------------------------------------

31-40 LOSS OF DOWNLINK 
CARRIER. 

LOSS OF DOWNLINK 
MODULATION. 

31-42 UNABLE TO RETAIN 
NORMAL BIT RATE. 

31-43 ONE OR MORE SYNC 
LOSSES EVERY TEN 
(10) SECONDS. 

I I I 
I I , 

I 'A. SELECT OTHER TLM I GROUND STATION VERIFIES THAT LOSS 
I I TRANSMITTER. ' OF TLM CARRIER IS NOT FA!LURE IN 
I' I GROUND SYSTEMS. SELECTION OF 
I 'B. IF NO EFFECT--- SEND 'ALTERNATE TRANSMITTER WILL RESET 
, I TRANSMITTER ON CMD. ' CIRCUIT BREAKERS TO THE TRANSMITTERS 
I' , "B-02, e6-03' (B-04, AND ca-os). , , , , 
, , 
I , 

I I , , 
I , 

I , , , 
, I 

, 'A. , , 
, I 

I 'B. 
I , 

I , 
, 
I 

I , 

, 
I 

I 

I 

I , 
I 

I , 

SELECT OTHER DATA 
PROCESSOR. 

IF NO EFFECT--- SELECT 
OTHER TLM TRANSMITTER. 

IA. SEND NORMAL BIT RATE 
I CMD. , 
'B. IF UNSUCCESSFUL, SEND 
I NORMAL BIT RATE RESET 
, CMD. , 

I , 
, , 
I , , 
I , , 

CMD 012 TRANSMITTER'A' SELECT. 

CMD 015 TRANSMITTER Ie' S'EI.ECT. 

CMD 013 TRANSMITTER ON. 

, GROUND STATION VERIFIES LOSS 
, MODULATION ON TLM CARRIER. 

I CMD 034, PROCESSOR 'X' SELECT. , 
, CMD 035, PROCESSOR 'V' SELECT. , 

OF 

, , , , , 

CMD 012, TRANSMITTER 'A' SELECT. 

CMD 015. TRANSMITTER '&' SELECT. 

, , 
, LSM DATA IS MEANINGLESS IN LOW, 
, BIT RATE. 

CMD 006, NORMAL 6IT RATE 

CMD 011, NORMAL eIT RATE RESET 

IC. IF UNSUCCESSFUL, SELECT ' 
, OTHER DATA PROCESSOR. ' CMD 034, PROCESSOR 'X' SELECT 
I I 

'D. IF UNSUCCE£SfU~, RE~EAT f 

, STEP A AND lOR $Tl:P tie' j 
I 

I 

I 
I 

'A. SWITCH TO REDUNDANT 
f TRANSMITTER. 
, 
lB. IF UNSUCCESSFUL--­
I SWITCH TO REDUNDANT 
, DATA PROCESSOR. 
I 

IC. IF UNSUCCESSFUL---
, SELECT LOW BIT RATE. , , , , , 
I , , , , 
, 

, , 
, THIS RATE OF SYNC LOSSES EXCEEDS 
'BIT ERROR RATE. INDICATION OF 
, MALFUNCTION WILL BE EVENT LIGHT. , 
, THIS ACTION ASSUMES NO GROUND 
, STATION MALFUNCTION. , , 
, LOW elT RATE IS 530 BPS RATE. 
'NOTE THAT LiM DATA WILL BECOME 
, MEANINGLESS. , 
, CMD 012, TRANSMITTER lA' ,SELECT. 

CMD 015, TRANSMITTER'S' SELECT 

CMD 034, PROCESSOR 'x' SELECT 

CMD 035, PROCESSOR 'Y'.,SELEcr _. 

CMD 007, LOW eIT RATE ~ELECT 

[MISSION IREV DATE SECTION GROUP PAGE 
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NASA - Manned Spacecraft center 
MISSION RULES 

SECTI~N 31- EASEP 

REV ITEM CONDITIOi'UMALFUNCT iON '-PHASE - , CUES/NOTES/COMMENTS 
I--+--""-------------------------------~-----------------------------------------------------------------, 

31-44 DATA DEMAND SIGNA~ ,­
FROM PATA_PROCESSOR ' 
FAI~S--HIGH 

RU~ES 31-45 THRU 
31-49 ARE RESERVED. 

-, , 

-, 

, 
'SWITCH TO REDUNDANT 
'PROCESSOR, USING THE 
'OTHER DECODER. , 
,--, 

, -, , , , , 

MISSION REV DATE SECTION GROUP 

CUES---

COMMAND VERiFICATION WORD (CVW) 
IS STEADI~Y INDICATING AN ERRONEOUS 

, PATTERN OTHER THAN A~l ZEROS (CVW 
, ~IGHT ON EVERY 0.6 SECoNDS) AFTER A 
, CMD HAS BEEN SENT. 

NOTE WHICH PROCESSOR WAS IN 
OPERATION FROM ~OG DATA (NO TM POINT 
DISP~AYED). - - - -- -

CMD 034, PROCESSOR 'X' SE~ECT 

CMD 035, PROCESSOR 'Y' SE~ECT 

PAGE 



NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

, 
al-50 FAILURE OF AUTOMATIC' 

PSE LEVELING MODE ' , , 
, , , , , 

31-51 PSE LEVELING MOTOR ' 
FAILS ON ' 

, , , , 
, , , 
, , , 
, , 

3l-~2 FAILURE OF PSE ' 
LEVELING MOTOR - OFF' , 

31-~3 FAILURE OF 
ME~HANICAL LEVE~ 
DRIVE 

, 
, , 
, , , 
, , , , , 
r , 
f 

______ - - _._J ._. __ 

----- -- f------ --. --

MISALIGNED COARSE 
SENSOR 

--

, 
--

, , , , 
'REFERENCE PROCEDURE FOR' PSE ACTIVATION PRESETS LEVELING 
'MANUAL LEVELING OF THE PSE ' MODE TO AUTOMATIC. CMD 103 WILL 
'BY GROUND COMMANDS. ' SWITCH TO THE MANUAL MODE. CMD 103 

, IS A 2-sTATE CMD. PSE LEVELING MODE 
, AUTO/MANUAL. , 

'ALTERNATELY GND CMD PSE To' UNABLE TO COMMAND PSE LEVELING 
'STANDBY SELECT AND TO ' MOTOR OFF, 
'OPERATE SELECT. ' 
, , CUES--- LEVELING MOTOR WILL DRAW 
, , 3 WATTS FROM RESERVE POWER. , , , , , 
, , , , , 
'NO ACTION CAN BE TAKEN, , , , 
, , 
, , 
'SELECT LOW SPEED AND HIGH 
'SPEED AND DIRECTION 
'REVERSALS ALTERNATELY. , , , , , 

A. COMMAND COARSE SENSOR 
, OUT WHEN CORRESPONDING 
, MOTOR IS IN LEVELING 
, OPERA TI ON. 

____ 'h ... REFERENCE. PROCEDURE 
, FOR MANUAL LEVELING OF 
, THE PSE.6Y GROU~D 
tOO COMMANDS. , 
I 

, CMD 037. EXP 1 (PSE) STANDBY 
, SELECT. , 
, CMD 030. EXP 1 (PSE) OPERATE 
, SELECT. , , , , 
, CUES--- NO DROP IN RESERVE POWER 
, .(NORMALLY 3 WATTS) WHEN ATTEMPT IS 
'MADE TO TURN MOTOR ON. AND NO 
'ACTIVITY ON SHORT PERIOD Z-DATA 
, CHANNEL. , , , , 
, CUES--- NO MOTION OF THE PLATFORM 
, CAN BE DETECTED ON THE OTHER LP 
, HORIZONTAL OR LPZ COMPONENT TIDAL 
, OUTPUT. , 
, X-MOTOR ON/OFF - CMD 070 

, , , , , 

Y-MOTOR ON~OFF 7 CMO 071 

Z-MOToR ONIOFF - CMO 072 

DIRECTION PLUSIMINUS - CMD 07~ 

SPEED LOW/HIGH - CM~ 075 

I WHILE IN FINAL LEVELING PHASE 
, (LOW STEPPING RATE). THE MOTOR 
'REVERTS TO A HIGH STEPPING RATE 
'REPEATEDLY WITHOUT ACHIEVING 
, CENTERING. 

I COARSE LEVEL SENSOR AND GIMBAL 
, WILL NEVER ALIGN. AND THE MOTOR WILL 
, CONTINUE TO DRiVE BEYOND LEVEL~ , 
I CMO loa. COARSE SENSOR OUT. 

MISSION «EV DATE SECTION GROUP PAGE 
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MISSION RULES 

sECTION 31 - EASEP 

REV ITEM CONDITION/MALFUNCTION' PHASE ' RULING CUES/NOTES/COMMENTs 
~--~.----~---------------------;---------7---------------------------;-------------------------------------

31-55 FAILURE OF COARSE 
LEVEL SENSOR 

31-56 LONG PERIOD 
COMPONENTS STICK 

31-56 

EL.E'TRICAL FAILURE 
OF LoNG PERIoD 
COMPONENT 

FAILURE TO UNCAGE 

PSE 

, , , 
, , , , , , , 
, , , 
, , , , , , , , , , , , , , , , , , , , , , , , , 

, 
'A. SELECT MANUAL PSE 
, LEVELING MODE. 

'B. GROUND COMMAND COARSE 
I LEVEL SENSOR OUT. 

IC. PROCEED WITH MANUAL 
I LEVELING FOR COARSE 
, LEVELING. PROCEDURE 

10. USE AUTO MODE FOR FINE 
I LEVELING. PROCEDURE • 
I 

I 

I 

I 

I 

IA. USE HIGH SPEED, MANUAL 
I LEVELING IN DIRECTION 
I WHICH PULLS MASS AWAY 
I FROM STOP. 

I 

I CUES--- NO HIGH SPEED MOTOR 
I OPERATION IS MOT ICED DURING INITIAL 
I LEVELING PHASE AND COMPONENT DOES 
I NOT CENTER WITHIN EXPECTED TIME. 140 
I MINUTES MAXiMUM IN AuTO MODE.) 
I 

I USE HIGH SPEED MANUAL LEVELING 
I FOR COARSE LEVELING. 

• I 

I CMD 103, 
I AUTO/MANUAL. 
I 

PSE LEVELING MODE 

I CMD 10~, COARSE LEVEL SENSOR OUT. 
I 

I 
I , 
I CUE--- FAILURE TO CENTER WITHIN 
I EXPECTED TIME 140 MINUTES MAXIMUM IN 
I AUTO MODE). 
I , , 

'B. IF UNSUCCESSFUL, SELECT' IF STEPS A AND B 
, LOW SPEED AND HIGH SPEED' COMPONENT IS DEFECTIVE. 
, AND DIRECTION REVERSALs ' 

FAIL, LP 

, ALTERNATELY. 'NOTE--- DO NOT EXCEED LEVEL ING 
, , LIMITS. 

X-MoTOR ON/OFF - 'MD 070 

Y-MOTOR ON/OFF - CMD 071 

Z-MOTOR ON/OFF - CMD 072 

DIRECTION PLUS/MINUs - CMD 074 

SPEED LOW/HIGH - 'MD 075 

IHRMINATE LI::VELING Of THE: C;UE--j' TIO.AL QUTPuT IS Wl.THIN 
j.F~~cTEd AkiS A~T~R ~OAR'E • RANGEl ~WT IS NOT AFFEC;TED ~y 
ISENSOR PHASI:: IS COMPLETED. ' LEVELING OR CENTERING D~IVE. , , 
'A. TO UNCAGE ARM--­, , NORMAL UNCAGING OF PSE ACCOMPLIsHED 

I BY SENDING CMD 073 UNCAGE ARM/FIRE 
I , , 
I 

1, SEND UNCAGE ARM/FIRE.' TWICE, ONCE TO ARM AND ONCE TQ FIRE 
, THE ACTUATOR CIRCUIT WHICH ~~~AGE~ 
, ALL SPRING MASSES. 2. IF UN~UCCESSFUL, 

FIRST 12-HOUR TIMER 
PUI.SE WII.L ARM 
ACTUATOR. 

3. IF UNSUCCESSFUL, 9g 
HOURS +2 MINUTES 
PULSE FROM DELAYED 
CMD SEQUENCER WILL 
ARM ACTUATOR. 

, 
, NQTE~- AT05 THERMAL. PLATE .. 3 
'TEMP, PSE ELECTRONICS IN CENTRAL 

STATION MUST BE ABOVE +2S DEG F 
BEFORE UNCAGING IS POSSIBLE. 

'e. TO UNCAGE FIRE (AFTER 
I THE ACTUATOR HAS aEEN 
, ARMED)---

1. SEND UNCAGE ARM/FIRE. 

2. IF UNSUCCESSFUL, NEXT 
12-HOUR TIMER PULsE ' 
WILL FIRE THE ' 
ACTUATOR. ' 

3. IF UNSUCCESSFUL, SEND' 
CMD 037 EXPER 1 IPSE)' 
STANDBY SELECT. ' 

MISSION REV DATE SECTION GROUP PAGE 
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MISSION RULES 

SECTION 31 - EASEP 

REV ITEM CONDITION/MAL.FUNCTION' PHASE ' RULING CUES/NOTES/COMMENTS 
~--+-----~---------------------7---------7---------------------------7-------------------------------------

" , 
" , 

31-59 AUTOMATIC SWITCHOVER' 'IF PSE HAS NOT BEEN RIPPL.ED' IF CIRCUIT BREAKER CB-06 HAS 
OF PSE TO STANDBY' 'OFF. COMMAND EXPER. 1 (PSE)' OPENED FROM OVERCURRENT (500 MA +/-

~1-60 PSE GOES OFF WHILE 
IN STANDBY MODE 

I , , , 
I , , , , , , , , 
I , 
I 

I 
I 

I 

I , , 

ITO OPERATE SELECT, I 10 PERCENT). STANDBY MODE WILL BE 
, , 
I , , , , 
I 

'COMMAND EXPER. 1 (PSE) TO 
'OPERATE SELECT. , , , , , , 
, , , , , 

I SELECTED AND THE CIRCUIT BREAKER 
I WILL BE RESET AUTOMATICALLV, 
, 
I , , 
, , 

CMD 036. EXPER, 1 OPERATE SELECT, 

, CUE--- EXP. 1 STPBV DISCRETE 
, EXTINGUISHES. AND RESERVE POWER 
, INCREASES SINCE POWER IS REMOVED 
, FROM THE HEATERS. FUSE (F-031 HAS 
, PROBABLV BEEN BLOWN BV OVERCURRENT 
, (500 MA). CAPABILITY TO SELECT PSE 
I STANDBY MODE IS LOST, , 
, CMD 036. EXPER. 1 OPERATE SELECT. 
I , 
I , 

31-61 PSE INSTRUMENT TEMP I 'COMMAND HEATER TO MANUAL 
'ON. 

, ASSUME AuTOMATIC THERMOSTAT 
BELOW 12~ DEG F I 

I , 
I , , , 
I , 
I 

I , , 
I , 
j , , , 

31-62 PSE INSTRUMENT TEMP , 
EXCEEDS 127 D£G F ' , 

MISSION 

, , 

REV 

I , , , 
I , , , , 
I , , , , 
j 
I , , 

'CONTROL FAILED. CMD 076 IS A 
I 4-STATE CMD. WHICH CAN SEQUENTIALLV 

, , 
I 

STEP THROUGH THE FOLLOWING MODES TO 
CONTROL THE PSE SENSOR HEATER---

1. OFF 

2. MANUAL HEATER ON 

30 OFF 

4. AUTOMATIC THERMOSTAT CONTROL 
ENABLED. 

DL,;,07 PSE INSTRUMENT TEMP. 

'A. COMMAND HEATER OFF, , I A. CMD 076 IS A 4-STATE CMD WHICH 
, CAN SEQUENTIALLV STEP THROUGH THE 
I FOLLOWiNG MODES TO CONTROL THE PSE 
I SENSOR HEATER---

, , , 
I , , 
I 

I 

I 

I , , , , 
'B. , , 

DATE 

1. OFF 

2, MANUAL HEATER ON 

I 3. OFF , 
, 4~ AuTOMATIC 
, ENABLED. 

THERMOSTAT CONTROL 

OL-07 PSE INSTRuMENT TEMP, 

IF UNSUCCESSFUL, COMMAND' B, SELECTING PSE TO STANDBV WILL 
PSE TO STANDBV. THEN I REINITIALIZE TO AuTOMATIC THERMOSTAT 
TO OPERATE. ' CONTROL • 

.. -_._-- - -._._-
SECTION GROUP PAGE 
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REV ITEM 

AC 
ACA 
ACCEL 
ACCUM 
ACS 
ACT 
ADEG 
AEA 
AELD 
AFD 
AFETR 
AIG 
AGS 
ALDS 
ALT 
A~, 

AMP 
ANT 
AOA 
AOH 
AOT 
APS 
APS 
ARIA 
ASA 
ASAP 
ASC 
ATCA 
ATP 
ATT 
AUX 
AZUSA 

BA 
BAP 
BAT 
BDA 
B/H 
BMAG 
BRSO 
BSE 
BTu 

CAL 
CASTS 

CB 
CCATS 

CCW 
CDH 
CDP 
CDR 
CDU 
CES 
CEVT 
CFM 
CIF 
CIM 
CKT 
CLTC 
CM 
CMC 
CMD 
CMP 
C/O 
C02 
COAS 
COl 
COMM 

NASA - Manned Spacecraft Center 

MISSION RULES 

APPENDIX A - ACRONyMS AND SYMBOLS 

ALTERNATING CURRENT 
ATTITUDE CONTROLLER ASSEMBLY 
ACCELEROMETER 
ACCUMULA T,OR 
ATTITUDE CONTROL AND STABILIZATION SYSTEM 
ACTUATOR 
AUXILIARY DISPLAY EQUIPMENT GROP 
ABORT ELECTRONICS ASSEMBLY 
ASCENT ENGINE LATCHING DEVICE 
ASSISTENT FLIGHT DIRECTOR 
AIR FORCE EASTERN TEST RANGE 
AIR-TO-GROUND 
ABORT GUIDANCE SYSTEM 
APOLLO LAUNCH DATA SYSTEM 
ALTERNATE 
AMPLITUDE MODULATION 
AMPERE(S) 
ANTENNA 
ANGLE OF ATTACK 
APOLLO OPERATIONS HANDBOOK 
ALIGNMENT OPTICAL TELESCOPE 
ASCENT PROPULSION SYSTEM 
AUXILIARY PROPULSION SYSTEM 
APOLLO RANGE INSTRUMENTATION AIRCRAFT 
ABORT SENSOR ASSEMBLY 
AS SOON AS PRACTICAL 
ASCENT 
ATTITUDE TRANSLATION CONTROLLER ASSEMBLY 
ALTERNATE TARGET POINT 
A TT !TUDE 
AUXILIARY 
ELECTRONIC TRACKING AND VECTORING 

SYSTEM ErR 

BANK ANGLE 
BEST ADOPTIVE PATH 
BA TTERY 
BERMUDA MSFN REMOTED SITE 
BLOCK HOUSE 
BODY MOUNTED ATTITUDE GYRO 
BERMUDA RANGE SAFETY OFFICER 
BOOSTER SYSTEMS ENGINEER 
BRITISH THERMAL UNIT 

CALI BRATE 
COUNTDOWN AND STATUS TRANSMISSION 

SYSTEM 
CIRCUIT-BREAKER 
COMMAND. COMMUNICATIONS. AND TELEMETRY 

SYSTEM 
COUNTERCLOCKWISE 
CONSTANT DELTA HEIGHT 
COMMAND DATA PROCESSOR 
COMMANDER 
COUPLING DATA UNIT 
CONTROL ELECTRONICS SYSTEM 
CONTINGENCY EXTRA vEHICULAR TRANSFER 
CUBIC FEET PER MINUTE 
CENTRAL INSTRUMENTATION FACILITY 
COMPUTER INPUT MATRIX 
CIRCUIT 
CHIEF LAUNCH VEHICLE TEST CONDUCTOR 
COMMAND MODULE 
COMMAND MODULE COMPUTER 
COMMAND 
COMMAND MODULE PILOT 
CUTOFF 
CARBON DiOXiDE 
CREW OPTICAL ALIGNMENT SIGHT 
CONTINGENCY ORBIT INSERTION 
COMMUNICATION 

MISSION REV DATE SECTION 

APOLLO 11 FNL 5/16/69 ACRONYMS AND 
SYMBOLS 

CONF 
CONTROL 
CP 
CRO 
CRYO 
CsI 
CSM 
CTE 
CVS 
CVTS 
CW 
C&W 
cn 

DAP 
DB 
DC 
DCA 
DCS 
DDD 
DECA 
DEDA 
DEG 
DESC 
OF! 
OK 
DKD 
DOD 
DPS 
DRA 
DRS 
DSC 
DsE 
DSKY 
DTO 
D/TV 

ECS 
EDS 
EECOM 

EKG 
EMR 
EMS 
EMU 
ENG 
EPS 
ERR 
ESE 
ETDM 

ETR 
EVA 
EVAP 
EVT 
EVVA 

F/A 
FC 
FCSM 

FD 
FDAI 

FDO 
FIDO 
FIG 
FlTH 

GROUP 

CONFERENCE 
LM GNC SYSTEMS ENGINEER 
COMMuNICATIONS PROCESSOR 
CARNARVON MSFN REMOTED SITE 
CRYOGENICS 
CONCENTRIC SEQUENCE INITIATE 
COMMAND SERVICE MODULE 
CENTRAL TIMING EQUIPMENT 
CONTINUOUS VENT SYSTEM 
CHIEF VEHICLE TEST SUPVISOR 
CI.OCKWISE 
CAUTION AND WARNING 
CANARY ISLAND 

DIGITAL AUTO PILOT 
DEADBAND 
DIRECT CURRENT 
DIGITAL COMMAND ASSEMBLY 
DIGITAL COMMAND SYSTEM 
DIGITAL DISPLAY DRIVER 
DESCENT ENGINE CONTROL ASSEMBLY 
DATA ENTRY AND DISPLAY ASSEMBLY 
DEGREE 
DESCENT 
DEVELOPMENT FLIGHT INSTRUMENTATION 
DOCK 
DOCKED 
DEPARTMENT OF DEFENSE 
DESCENT PROPULSION SYSTEM 
DISCRETE RECOVERY AREA 
DATA RECEIVING STATION 
DYNAMIC STANDBY COMPUTER 
DATA STORAGE EQUIPMENT 
DISPLAY KEYBOARD 
DETAILED TEST OBJECTIVE 
DIGITAL TO TELEViSION 

ENVIRONMENTAL CONTROL SYSTEM 
EMERGENCY DETECTION SYSTEM 
ELECTRICAL. ENVIRONMENTAL. AND 

COMMUNICATIONS 
ELECTROCARDIOGRAM 
ERROR MONITOR REGISTER 
ENTR~ MONITORIN~ SYSTEM 
EXTRA-VEHICULAR MOBILITY UNIT 
ENGINE 
ELECTRICAL POWER SYSTEM 
ERROR 
ELECTRONIC SUPPORT EQUIPMENT 
RANGE SAFETY SUPERVISOR KSC 

CALLOUT 
EASTERN TEST RANGE 
ExTRA-VEHICULAR ACTiViTY 
EVAPORATOR 
EXTRA-VEHICULAR TRANSFER 
EXTRA-VEHICULAR VISOR ASSEMBLY 

FORWARD/AFT 
FUEL CELL OR FLIGHT CONTROL 
FLIGHT COMBUSTION STABILITY 

MONITOR 
FLIGHT DIRECTOR 
FLIGHT DIRECTOR ATTITUDE 

INDICATOR 
FLIGHT DYNAMICS OFFICER 
FLIGHT DYNAMICS OFFICER 
FIGURE 
FIRE IN THE HOLE 
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FL 
FM 
FPS 
FQR 
FTP 

G 
G&C 
GASTA 

GBI 
GDA 
GDC 
GET 
GET! 
GMT 
GMTLO 
G&N 
GN2 
GNC 
GNCS 
GND 
GRR 
GSFC 
GTS 
GUIDO 

H2 
H20 
HA 
HAW 
HBR 
HF 
HP 
HS 
HZ 

IC 
IGA 
IMU 
INJ 
INST 
INV 
IP 
IRIG 
ISOL 
ISS 
IU 
IVT 
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FULL LIFT 
FREQUENCY MODULATION 
FEET PER SECOND 
FLIGHT QUALIFICATION RECORDER 
FIXED THROTTLE POINT 

GRAVITY 
GUIDANCE AND CONTROL 
GIMBAL ANGLE SEQUENCE TRANSLATION 
ASSEMBLY 
GRAND BAHAMA ISLAND 
GIMBAL DRIVE ASSEMBLY 
GYRO DISPLAY COUPLER 
GROUND ELAPSED TIME 
GROUND ELAPSED TIME OF IGNITION 
GREENWICH MEAN TIME 
GREENWICH MEAN TIME OF LIFTOFF 
GUIDANCE AND NAVIGATION 
GASEOUS NITROGEN 
GUIDANCE NAVIGATION CONTROL 
GUIDANCE. NAVIGATION. AND CONTROL SYSTEM 
GROUND 
GUIDANCE REFERENCE RELEASE 
GODDARD SPACE FLIGHT CENTER 
GIMBAL TRIM SYSTEM 
GUIDANCE OFFICER 

HYDROGEN 
WATER 
HEIGHT OF APOGEE 
HAWAII 
HIGH-BIT-RATE 
HIGH fREQUENCY 
HEIGHT OF PERIGEE 
HIGH-SPEED 
HERTZ 

INTERCOMMUNICATIONS EQUIPMENT 
INNER GIMBAL AXIS 
INERTIAL MEASUREMENT UNIT 
INJECTOR 
INSTRUMENTATION 
INVERTER 
IMPACT POINT OR IMPACT PREDICTION 
INERTIAL RATE INTEGRATING GYRO 
ISOLATION 
INERTIAL SUBSYSTEM 
INSTRUMENTATION UNIT 
INTRAVEHICULAR TRANSfER 

LMDE 
LMP 
LlO 
LOI 
LOS 
LOX 
L!R 
LV 
L!V 
LVDA 
LVDC 

MALF 
MCC 
MCC 
MC&W 
MDAS 
MED 
MESC 
MFCO 
MFV 
MGA 
MIL 
MITE 

MNFLD 
M&O 
MOC 
MSFN 
MSK 
MSTC 
MTVC 
MUX 

NASA 

NCC 
NM 
NPV 
NSR 

02 
OIB 
ODOP 
OGA 
OMSf 
OPS 
ORDEAL 

OXID 

LM DESCENT ENGINE 
LM MODULE PILOT 
LIFTOFF 
LUNAR ORBIT INSERTION 
LINE-Of-SIGHT 
LIQUID OXYGEN 
LEFT/RIGHT 
LOW-VOLTAGE 
LAUNCH VEHICLE 
LAUNCH VEHICLE DATA ADAPTER 
LAUNCH VEHICLE DIGITAL COMPUTER 

MALFUNCTION 
MISSION CONTROL CENTER 
MIDCOURSE CORRECTION 
MASTER CAUTION AND WARNING 
MEDICAL DATA ACQUISITION SYSTEM 
MANUAL ENTRY DEVICE 
MASTER EVENTS SEQUENCE CONTROLLER 
MANUAL FUEL CUTOFF 
/lAIN FUEL VALVE 
MIDDLE GIMBAL AXIS 
MERRITT ISLAND 
MASTER INSTRUMENTATION TIMING 

EQUIPMENT 
MANIFOLD 
MAINTENANCE AND OPERATION 
MISSION OPERATIONS COMPUTER 
MANNED SPACE FLIGHT NETWORK 
MANUAL SELECT KEYBOARD 
CSM SPACECRAFT TEST CONDUCTOR 
MANUAL THRUST VECTOR CONTROL 
MULTIPLEXER 

NAT~ONAL AERONAUTICS AND SPACE 
ADMINISTRATION 

COMBINED CORRECTIVE MANEUVER 
NAUTICAL MILES 
NON-PROPULSIVE VENT 
COELLIPTICAL MANEUVER 

OXYGEN 
ONBOARD 
OFFSET DOPPLER AND POSITION 
OUTER GIMBAL AXIS 
OFFICE OF MANNED SPACE FLIGHT 
OXYGEN PURGE SYSTEM 
ORBITAL RATE DRIVE ELECTRONICS 

APOLLO LM 
OXIDIZER 

JD JET DRIVER 

KOH 
KSC 

LB 
LBR 
LCG 
LES 
LET 
LGC 
LH2 
LIOH 
LM 

POTASSIUM HYDROXIDE 
KENNEDY SPACE CENTER 

POUND 
LOW-BIT-RATE 
LIQUID COOLING GARMENT 
LAUNCH ESCAPE SYSTEM 
LAUNCH ESCAPE TOWER 
LM GUIDANCE COMPUTER 
LIQUID HYDROGEN 
LITHIUM HYDROXIDE 
LUNAR MODULE 
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PAFB 
PAM 
PB 
PC 
PCM 
PCMGS 

PC02 
PDSIDD 

PGA 
PGNCS 

PGNS 

GROUP 

PATRICK AIR FORCE BASE 
PULSE AMPLITUDE MODULATION 
PUSH-BUTTON 
PERICYNTHION 
PULSE CODE MODULATION 
PULSE CODE MODULATION GROUND 

STATION 
PARTIAL PRESSURE CARBON DIOXIDE 
PLOTTING DISPLAY SUBCHANNEL/DATA 

DISTRIBUTION 
PRESSURE GARMENT ASSEMBLY 
PRIMARY GUIDANCE AND NAVIGATION 

CONTROL SYSTEM CSM 
PRIMARy GUIDANCE AND NAVIGATION 

SYSTEM LM 
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PIPA 

PLSS 
PO 
P02 
POS 
POS 
PPM 
PQGS 
PRELN 
PRESS 
PRI 
PROC 
PROP 
PSA 
PSI 
PSID 
PSS 
PTA 
PTP 

PTV 
PU 
PUGS 
PVT 
PYRO 

QTY 

RAD 
RET 
RCS 
RCU 
RCVR 
REF 
REFS~1MAT 
REQD 
RETRB 
RETRO 
REV 
RF 
RFO 
RGA 
RHC 
RIP 
RL 
RNDZ 
RP-RT 
RR 
RR 
RSI 
RSO 
RSVR 
RTACF 
RTC 
RTCC 

SIC 
SCE 
SCS 
SEC 
SEC 
SECO 
SECS 
SHE 
SIG 
SL.A 
SLV 
SM 
SMJC 
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PULSE INTEGRATING PENDULOUS 
ACCELEROMETER 

PORTABL.E LIFE SUPPORT SYSTEM 
POWER our 
PARTIAL PRESSURE OXYGEN 
POS I TlON 
PRIMARY OXYGEN SYSTEM 
PARTS PER MILLION 
PROPELLANT WUANTITY GAGING SYSTEM 
PRELAUNCH 
PRESSURE 
PRIMARY 
PROCEDURE 
PROPELLANT 
POWER SERVO AMPLIFIER 
POUNDS PER SQUARE INCH 
POUNDS PER SQUARE INCH DIFFERENCE 
PAD SAFETY SUPERVISOR 
PULSE TORWUE ASSEMBLY 
PREFERRED TARGET POINT 

PITCH THRUST VECTOR 
PROPELLANT UTILIZATION 
PROPELLANT UTILIZATION AND GAGING SYSTEM 
PRESSURE-VOL.UME-TEMPERATURE 
PYRUTECHNICS 

QUANTITY 

RADIATOR 
RETRACT 
REACTION CONTROL SYSTEM 
REMOTE CONTROL UNIT 
RECEIVER 
REFERENCE 
REFERENCE STABL.E MEMBER MATRIX 
REQUIRED 
RETRO EL.APSED TIME TO REVERSE B 
RETROFIRE OFFICER 
REVOLUTION 
RADIO FREwUENCY 
RETROFIRE OFFICER 
RATE GYRO ASSEMBLY 
ROTATION HAND CONTROL.LER 
RANGE OF IMPACT POINT 
ROLL LEFT 
RENDEZVOUS 
DOWNRANGE ERROR 
RENDEZVOUS RADAR 
ROL.L RIGHT 
ROL.L STABILITY INDICATOR 
RANGE SAFETY OFFICER 
RESOLVER 
REAL-TIME AUXILIARY COMPUTING FACILITY 
REAL.-TIME COMMAND 
REAL-TIME COMPUTER COMPLEX 

SPACECRAFT 
SIGNAL CONDITIONING EQUIPMENT 
STABILIZATION AND CONTROL SYSTEM 
SECONDARY 
SECOND 
SUSTAINER ENGINE CUTOFF S-IVBCUTOFF 
SEQUENTAL EVENTS CONTROL SYSTEM 
SUPER-CRITICAL HELIUM 
SIGNAL 
SPACECRAFT L.M ADAPTER 
SATURN LAUNCH VEHICLE 
SERVICE MODULE 
SERVICE MODULE JETTISON CONTROLER 
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SODB 
SOL 
SOP 
SDV 
SPAN 
SPS 
SRO 
SSC 
STBY 
SW 
SXT 

TB 
T6D 
TC 
TIC 
TCE 
TCP 
TD&E 

TOP 
TELCOM 
TEMP 
TFF 
THC 
TIG 
TLI 
TM 
TMG 
TNK 
TOK 
TPF 
TPI 
TRNS 
TRUN 
TTC 
TTY 
TVC 

UID 
UDL 
UHF 
UNDKD 
USB 

VC 
VEl 
VGX 
VGY 
VGY 
VHF 
VLV 
VSM 

W6D 
WMS 
WT 

XFEED 
XMIT 
XMTR 

Y 
YTV 

Z 

GROUP 

SPACECRAFT OPERATIONAL DATA BOOK 
SOL.ENOID 
STANDARD OPERATING PROCEDURE 
SHUT-OFF VALVE 
SPACECRAFT PLANNING AND ANAL.YSIS 
SERVICE PROPUL.SION SYSTEM 
SUPERINTENDENT RANGE OPERATIONS 
SPACE SUIT COMMUNICATOR 
STANDBY 
SWITCH 
SEXTANT 

TIME 6ASE 
TO 6E DETERMINED 
TEST CONDUCTOR 
TELEMETRY AND COMMUNICATIONS 
CONDENSER EXHAUST TEMPERATURE 
THRUST CHAMBER PRESSURE 
TRANSPORTATION, DOCKING AND 
EJECTION 
TELEMETRY DATA PROCESSOR 
L.M EECOM 
TEMPERATURE 
TIME OF FREE FALL. 
THRUST AND CONTROLLER 
TIME OF IGNITION 
TRANSLUNAR INJECTION 
TELEMETRY 
THERMAL METEROID GARMENT 
TANK 
THRUST OKAY 
TERMINAL PHASE FINALIZATION 
TERMINAL PHAS~ INITIATE 
TRANSFER 
TRUNNION 
TRANSLATION THRUST CONTROL.L.ER 
TELETYPE 
THRUST VECTOR CONTROL 

UPIDOWN 
UPDATA LINK 
ULTRA HIGH FREQUENCY 
UNDOCK ED 
UNIFIED S-BAND 

VELOCITY COUNTER 
INERTIAL VELOCITY AT ENTRY 
VELOCITY TO BE GAINED X-AXIS 
VELOCITY TO BE GAINED Y-AXIS 
VEL.OCITY TO BE GAINED Z-AXIS 
VERY HIGH FREWUENCY 
VAL.UE 
VIDEO SWITCHING MATRIX 

WIDE-BAND DATA 
WASTE MANAGEMENT SYSTEM 
WEIGHT 

CROSSFEED 
TRANSMIT 
TRANSM ITTER 

YAW OR Y-AXIS 
YAW THRUST VECTOR 

Z-AXIS 
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H 
DELTA VIN 
DELTA TB 
DELTA H 
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ALTITUDE 
DELTA VELOCITY IN INSERTION 
DELTA BURN TIME 
DEL TA AL T !TUDE 

MISSION REV DATE SECTION GROUP 
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CHANGE CONTROL 

1.0 INTRODUCTION 

1.1 PURPOSE 

THE PURPOSE OF THIS APPENDIX IS 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 PROPOSED CHANGES (I NCLUD I.NG THE RAT 10NALE FOR MAK I NG THEM). AND 
WILL PROVIDE A MEANS FOR PROMULGATING INDIVIDUAL RULE UPDATES BETWEEN 
REVISIONS (INTERIM CHANGES). 

1.2 EFFECTIVITY 

APRIL 14. 1969 

2.0 CHANGE PROCEDURES 

2.1 SUBMISSION OF CHANGES 

2.1.1 

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 (AFD). CHANGES 
ORIGINATING WITHIN THE FLIGHT CONTROL TEAM WILL dE SUBMITTED TO THE AFD VIA 
PRIME MISSION OPERATIONS CONTROL ROOM (MOCR) POSITION CONCERNED. 

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 ORIGINATOR 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. 
("PEN AND INK" CHANGES MAY BE USED. TO CORRECT TYPOGRAPHICAL ERRORS IF 
THERE ARE NO OTHER CHANGES IN THE PAGE CONCERNED,) 

MISSION REV DATE SECTION GROUP PAGE 
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3.2 APPROVAL 

3.3 

SINCE ALL INTERIM CHANGES WILL HAVE RECEIVED. PRIOR CONCuRRENCES AND 
APPROVAL. ONLY THE FLIGHT DIRECTOR (OR THE AfD IN THE FLIGHT DIRECTOR'S 
ABSENCE) WILL BE REQUIRED TO APPROVE REVISIONS. 

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. 

NASA-MPNNED SPACECRAFT CENTER 
MISSION RULE REQUEST/REVISIa-< 

DATE ____ '--

REV RULE PHASE RULING ;.OTES/COt'~'ENTS 

I I 
RATIONALE: C NEil TECHNICAL DATA o CLARIFICATIa-< o TYPOGRAPHI CAL ERROR 

ORIGIrlATOR: I APPROVED: APPR0VED: 
NAt'E ORGPNI ZATIa-< EXT I "'C0:;;:GN:;:;;-:I Z;-;PN;';':T~BRPN::7.7CH;:;-:-CH;::';';'IE;:-;F~1 FLl GHT DI RECT JR 

Afo: ___ 1 ~SE: ___ I FIOO: ___ J GUIIXi: __ 1 RETRS: __ 1 G'.C: __ _ EECOM: __ \Ol11ER: __ 

FIGURE C-l.- MISSION RULE CHANGE REQUEST FORM. 

MISSION REV DATE SECTION GROUP PAGE 
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