
P OR Y 
RATES 

TEI 10°/SEC 
TAKEOVER 

TEI VGO B/T 

3159.0 - 1371.0 0 - 90 

1371.0 - 697.0 90 - 120 

697.0- 0 120 - 149 

TEI 
BURN CHART 

ATT 
DEVIATION 

+10° 
TAKEOVER 

TEI ABORT MODES 

TRAJECTORY 

LUNAR ORBIT MODE 

UNSTABLE MODE 

HYPERBOLIC MODE 

SHUTDOWN RESIDUALS TIME 

B/T + 2 SEC & 
!J.Vc = -40 FPS 

ABORT MODE 

III - AFTER 1 REV 

I I - 2 SPS BURNS FOR ORBIT 
STABLIZATION AND WATER 
OR CLA LANDING 

I - COAST OUT OF SPHERE -
P37 



MCC-H 
8:30PM EDT 131:00 1 

131:05 

131 : 20 

1 31 : 27 
REV 29 
1J1: J() 

131:41 

132:00 

MISSION 
APOLLO 11 

M 
s 
F 
N 

l 

---

EDITION 
PRELIM I NARY 

FLIGHT PLAN 
FXT LV - P30 

SPS THRUST - P40 

MNVR TO BURN ATT 

SXT STAR CK 

EMS LV TEST 
SM RCS CK 
GUC ALIGN TO I MU 

HI 
!ETI' 131 ''"' 43 I ULLAGE: 
BT: 02:29 
�oV: 315C:.7 

-·-·----- -·· 

SM RCS MON CK 
SPS MON CK 

V66 - TRANS CSM STATE VECTOR TO LM SLOT 
PITCH DOWN TO ACQ MSFN AND 
VISUALLY ACQ MOON 

DATE TIME 
APRIL 15, 1969 131 : 00 - 1 32: 00 

fLIGHT PLANNING BRANCH 

NOTES 

�--BURN STATUS REPORT
I X X 

X X 
• 
• 
• 
• 

• -- TRIM -
X X X 
X X X 
X X X 

• 

• 

• 

• 

X X X 
X X X 
X X X 
REMARKS: 

DAY /REV PAGE 
6/28-29 3-97 

6 TIG 
BT 

vgx 

R 
p 
y 
vgx 
vgy 
vgz 
6Vc 

FUEL 
ox 
UNBAL 



MCC-H 
9: 30 PM EDT 

P 27 UPDATE: 
DESIRED 
ORIENTATION 
( PTC.) 

1 32 :00 

M 
s 

1 33:00 F 
N 

1 34 :00 

MISSION EDITION 
APOLLO l l  PRELIMINARY 

�18C Form :J') OT (Mar. (C)) 

FLIGHT PLAN 
CREW STATUS REPORT 
DEACTIVATE PRIMARY EVAPORATIOR 

CYCLE 0
2 & Hz 

FANS 

02 FUEL CELL PURGE 

CDR 
REST PERIOD 

(7 HOURS) 

DATE 

LiOH CANISTER CHANGE NO . 11 
(1 3 INTO A, STORE l l  IN A 3) 

IMU REALIGN - P52 
OPTION 1 - PREFERRED 

AND STAR CK 

TIME 
APR! L 15, 1969 1 32:00 - 134:00 

PLIGHT PLANNING BRANCH 

NOTES 

PT� ESTABLISHED IN 
G&N P, Y +zoo DB 
R RATE OF

-
0 .  1 °/Sec 

P52  - PULSE TORQUE 
TO PTC REFSMMAT 
PLATFORM ALIGN CHECKED 
WITH OPTICS 

DAY /REV PAGE 
6/TEC 3-98  



MCC-H 
11 : 30 PM EDT 

134:00 

M 
s 

135 :00 F 
N 

1 36 :00 

MISSION EDITION 

APOLLO 11 PRELIM! NARY 

MSC Form 29 OT (Mar. (,9) 

FLIGHT PLAN 

CDR 
REST PERIOD 

(7 HOURS) 

CMP & LMP 
EAT PERIOD 

----'-----
CHLORINATE POTABLE WATER 

LMP 
REST PERIOD 

(7 HOURS) 

1 
DATE 

APRIL 15 , 1969 

TIME 

1 34:00 - 1 36 :00 

FLIGHT PLANNING BRANCH 

ESTABLIS H 
PTC 

PTC 

NOTES 

PTC ESTABLISHED IN 
G&N P,Y + 2 0 °  D B  
R RATE OF 0. 1° /SEC 

DAY /REV PAGE ' 

6/TEC 3-99 



MCC-H 
1 :30 AM EDT 136:00 

M 
s 

1 37:00 F 
N 

138:00 

MISSION EDITION 

APOLLO 11 PRELIM I NARY 

FLIGHT PLAN 

CDR LMP 
REST PERIOD REST PERIOD 

(7 HOURS ) (7 HOURS ) 

DATE TIME 

APRIL 15, 1969 1 36: 00 - 1 38: 00 

FLIGHT PLANNING BRANCH 

NOTES 

PTC 

DAY /REV PAGE 
6/HC 3-100 



MCC-H 
3:30 AM EDT 138:00 

M 
s 

1 39:00 F 
N 

140:00 

MISSION EDITION 
APOLLO 11 PRELIM I NARY 

FLIGHT PLAN 

CDR 
REST PERIOD 

( 7  HOURS) 

CMP 
REST PERIOD 

(7  HOURS) 

I 

LMP 
REST PERIOD 

( 7  HOURS) 

DATE 

CMP 
EAT PERIOD 

CDR 
EAT PERIOD 

TIME 
APRIL 15, 1969 1 38: 0 0 - 1 40 : 00 

FLIGHT PLANNING BRANCH 

NOTES 

p c 

1 
DAY /REV PAGE 

6/H.C 3-101 



MCC-H 
5:30 AM EDT 

P 27 UPDATE: 
STATE VECTOR 
(CSM & LM) 

140:00 

l 

M 
141 :00 s 

F 

r 

142:00 

MISSION EDITION 
APO LLO 11 PRELIM I NARY 

FLIGHT PLAN 

I 

CMP 
REST PERIOD 

( 7  HOURS) 

LMP 
REST PERIOD 

( 7  HOURS) 

DATE TIME 
APRIL 1 5, 1969 140:00 - 1 4 2:00 

PLIGHT PLANNING BRANCH 

NOTES 

PTC 

DAY /REV PAGE 

6/TEC 3-102 



MCC-H 
7:30AM EDT 14Z:OO 

M 
143:00 s 

F 
N 

144: DO 
MISSION EDITION 
APOLLO 11 PRELIMINARY 

Mf;C Form ?Cj OT (Mar. h9) 

FLIGHT PLAN 
T LMP 

REST PERIOD 
(7 HOURS) 

CMP L�P 
REST PERIOD EAT PERIOD 

(7 HOURS) 

Hz PURGE LINE HTR - ON 

ECS REDUNDANT COMPONENT CK 
02 FUEL CELL PURGE 
Hz 

FUEL CELL PURGE 

DATE TIME 
APRIL 15, 1969 142:00 - 144:00 

fLIGHT PLANNING IRANCH 

NOTES 

PTC 

DAY /REV PAGE 
6/TEC 3-103 



MCC•H 9:30 AM EDT 144:00 

M 
145:00 s 

F 
N 

146:00 
MISSION I EDIT10N 
APOLLO 11 l PRELIMINARY 

FLIGHT PLAN 

CMP 
REST PERIOD 

(7 HOURS) 

DATE 

LiOH CANISTER C HANGE NO. 12 
(14 INTO A, STORE 12 IN A3) 

TIME 
APRIL 15, 1969 144:00 - 146:00 

FLIGHT PI.ANNING_BRANCH 

NOTES 

PTC 

DAY_LREV PAGE 
6/TEC 3-104 



MCC-H 
11:30 AM EDT 146:00 

li\6: 30 

147:00 

MISSION 
APOLLO 11 

I 
I 

M 
s 
F 
N 

l 
EDITION 

PRELIM! NARY 

FLIGHT PLAN 
CYCLE Oz & H2 FANS 
GDC ALIGN TO IMU 

CDR & CI�P 
EAT PERIOD 

I I I 

DATE [ TIME 
APRIL 15 , 1969 i 146: 00 - 147:00 

FLIGHT PLANNING BRANCH 

NOTES 

PTC 

DAY /REV PAGE 
7 /TEC 3-105 



MCC•H 12:30 PM EDT 
147:00 

P27 UPDATE: 
STATE VECTOR 
(CSM & LM) 
TGT LOAD M 

VOICE UPDATE: 147:30 s 
MNVR PAD F 

N 

148:00 

MISSION EDITION 
APOLLO 11 PRELIMINARY 

M�C Form ?') OT (Mar. 60) 

FLIGHT PLAN 
CREW STATUS REPORT 

CHLORINATE POTABLE WATER 
RECORD MCC5 MNVR PAD 

IMU REALIGN - P52 
OPTION 3 - REFSMMAT 

DATE TIME 

APRIL 15, 1969 147:00 - 148:00 

FLIGHT PLANNING IRANCH 

NOTES 

CONSUMABLES UPDATE 
t:, FROM NOMINAL 

RCS TOT 
A 
B 
c 
D 

H2 TOT 
02 TOT 

P52 - (PTC REFSMMAT 
N 7 1: 

N05: 
N93: 

X 
y 
z 

DAY /REV PAGE 

7 /TEC 3-106 



w 
I 

0 
0'1 
Q> 

MCC5 

P OR Y 
RATES 

10° /SEC 
TAKEOVER 

MCC 
BURN CHART 

ATT SHUTDOWN 
DEVIATION TIME 

100 
TAKEOVER BT + 1 SEC 

RESIDUALS 

NO TRIM 



MCC-H 
1 : 30 PM EDT 1 48:00 

M 
148: 30 s 

TEI 
F 

- + 1 7  HRS N 

1 49:00 

MISSION EDITION 

APOLLO ll PRELIMINARY 

Mf=:C Form :''l 01' (�lar. •.i)) 

FLIGHT PLAN 

EXT t.V - P30 

SPS/RCS THRUST - P40/41 

MNVR TO ElURN ATT 

SXT STAR CK 

EMS 6V T EST 

SM RCS CK 

GDC ALIGN TO IMU 

[fiff5 6V NOMINALLY ZERO] 
SM RCS CK 

SPS MON CK 

V66 - TRANS CSM STATE VECTOR TO LM SLOT 

DATE TIME 
APRIL 15, 1 969 1 48:00 - 149:00 

fLIGHT PLANNING BRANCH 

NOTES 

BURN STATUS REPORT 

X X • t.T!G • 

X X • BT • 

• 
vgx 

TRIM 

X X X R 

X X X p 
X X X y 

r-- vgx 
I-- • v 
I-- • 

gy 
• vgz r--

"-- • t.V c 
X X X FUEL 
X X X ox 
X X X UNBAL --r- REMARKS: 

PTC 
I 
1 

DAY /REV PAGE 
7/TEC 3-107 



MCC-H 
2:30 PM EDT 

149:00 

150:00 

151 :00 

MISSION 
APOLLO ll 

M 
s 
F 
N 

EDITION 
PRELIMINARY 

Mf;C Form ?') OT (Mar. r;0) 

FLIGHT PLAN NOTES 

PTC 

LMP 
EAT PERIOD 

DATE TIME DAY /REV PAGE 
APRIL 15, 1969 149:00 - l 51 : 00 7 /TEC 3-l 08 

FLIGHT PLANNING-BRANCH 



MCC-H 
4:30 PM EDT 151 :00 

1 

M 
15 2:00 s 

F 
N 

153:00 

MISSION EDITION 
APOLLO 11 PRELIMINIARY 

FLIGHT PLAN NOTES 

PTC 

DATE TIME DAY /REV PAGE 
APRIL 15, 1969 151:00 - 153:00 7 /TEC 3-109 

, FLIGHT PLANNING BRANCH 



MCC-H 
6:30 PM EDT 153:00 

M 
154:00 s 

F 
N 

155:00 

MISSION E DITION 
APOLLO 11 PRELIMINARY 

M8C Form 2') OT (Mar. (,'<) 

FLIGHT PLAN 

CDR & CMP 
EAT PERIOD 

CREW STATUS REPORT 

CYCLE 0
2 

& H 2 FANS 

CDR 
REST PERIOD 

(7 HOURS) 

DATE 

APRIL 15, 1969 

TIME 

153:00 - 155:00 

FLIGHT PLANNING BRANCH 

NOTES 

PTC 

DAYJREV PAGE 
7/TEC 3-110 



MCC-H 
8:30 PM EDT 155:00 

M 
156:00 s 

F 
N 

157:00 

MISSION EDITION 
APOLLO 11 PRELIMINARY 

FLIGHT PLAN 

DR 
REST PERIOD 

(7  HOURS) 
02 FUEL CELL PURGE 

LiOH CANISTER CANGE NO . 13 
( 1 5 INTO A, STORE 1 3 IN A4) 

LMP 
EAT TIOD 

DATE TIME 
APRIL 15 , 1969 155:00 - 15 7:00 

FLIGHT PLANNING BRANCH 

NOTES 

PTC 

DAY /REV PAGE 
' 

7;n:c 3-111 



MCC-H 
1 0: 30 PM EDT 

P27 UPDATE: 
STATE VECTOR 
( CSM & LM) 

1 57:00 

M 
158:00 s 

F 
N 

159:00 

MISSION EDITION 

APOLLO 11 PRELIMINARY 

FLIGHT PLAN 

CDR 
REST PERIOD 

(7 HOURS) 

r 
LMP 

EAT PERIOD 

LMP 
REST PERIOD 

(7 HOURS) 

DATE TIME 

APRIL 15, 1969 157:00 - 159:00 

fLIGHT PLANNING MANCH 

NOTES 

PT C 

DAY /REV PAGE 

7/TEC 3-112 



MCC-H 
12:30 AM EDT 159: 00 

16 0: 00 

161 : 00 

MISSION 

APO: :0 ll 

M 
s 
F 
N 

l 
EDITION 

PRELIMINARY 

FLIGHT PLAN 

CDR 
REST PERIOD 

(7 HOURS) 

LMP 
REST PERIOD 

(7 HOURS) 

DATE 

APRIL 15, 1969 

FLIGHT PLANNING IIANCH 

CMP 
EAT PERIOD 

TIME 

15 9: 00-161:00 

PTC 

DAY /REV 

7/TEC 

NOTES 

PAGE ' 

3-113 



MCC-H 

2:30 AM EDT 161 : 00 

162:00 

163:00 

MISSION 
APOLLO 11 

M 
s 
F 

E DITION 
PRELIMINARY 

MSC Form 2() OT (Mo.r. h()) 

FLIGHT PLAN 

u:,p 
REST PERIOD 

(7  HOURS) 

c p 
REST PERIOD 

(7  HOURS) 

DATE 
APRIL 15, 1969 

fLIGHT PLANNING aRANCH 

CDR 
EAT PERIOD 

TIME 
161:00-163:00 

NOTES 

PTC 

DAY_LREV PAGE 
' 

7 /TEC 3-114 



MCC•H 
4:30 AM EDT 163:00 

164:00 

165:00 

MISSION 
APOLLO 11 

r 

M 
s 
F 
N 

E DITION 
PRELIMINARY 

MS] C }'Orm �J(j OT ( Ivlar. I�')) 

FLIGHT PLAN 

LMP 
REST PERIOD 

(7 HOURS) 

CMP 
REST PERIOD 

(7 HOURS) 

LMP 
EAT PERIOD 

l 
DATE 

APRIL 1 5,  1969 

FLIGHT PLANNING BRANCH 

NOTES 

PTC 

TIME DAY /REV PAGE 
163:00-165:00 7/TEC 3-115  



MCC-H 
6:30 AM EDT 

P27 UPDATE: 
STATE VECTOR 
(CSM & LM) 

165:00 

166:00 

1 67:00 

MISSION 

APOLLO 11 

M 
s 
F 
N 

EDITION 

PRELIMINARY 

M�C Form ?9 OT (Mar. G9) 

FLIGHT PLAN 

CMP 
REST PERIOD 

( 7 HOURS) 

r I 
LMP 

EAT PERIOD 

DATE 

APRIL 15, 1969 

PLIGHT PLANNING BRANCH 

NOTES 

EMS SELF TEST 

PTC  

TIME DAY /REV PAGE I 

165:00-167:00 7/TE C 3-116 



MCC-H 
8:30 AM EDT 167: 00 

168:00 

169:00 

MISSION 

APOLLO 11 

l 
FLIGHT PLAN 

I 
CMP Hz PURGE LINE HTR - ON 

REST PERIOD 
( 7  HOURS) 

LiOH CANISTER CHANGE NO . 1 4  
(16 INTO BE, STORE 1 4  IN A 4) 
Oz FUEL CELL PURGE 

M 
s 
F 
N CY CLE 0

2 
Hz FUEL CELL PURGE 

GDC ALIGN TO IMU 

CDR & CMP 
EAT ERIOD 

CREW STATUS REPORT 

EDITION DATE 

PRELIMINARY APRIL 15, 1969 

FLIGHT PLANNING IRANCH 

TIME 

167:00-169:00 

NOTES 

PTC 

DAY /REV PAGE 
' 

7-8/TEC 3-117 



MCC-H 
10:30 AM EDT 169:00 

M 
s 

1 70:00 F 
N 

171 :00 

MISSION EDITION 
APOLLO ll PRELIMINARY 

Mf3C Form ?') OT (Mar. hCJ) 

FLIGHT PLAN 

DATE TIME 
APRIL 15, 1969 1 69: 00-1 71 : 00 

FLIGHT PLANNING aRANCH 

NOTES 

CONSUMABLES UPDATE 
!'.. FROM NOMINAL 

RCS TOT -----

A 

B �---

c 

D 

Hz TOT �--

oz TOT ----

PTC 

DAY /REV PAGE I 
8/TEC 3-118 



MCC-H 
12:30 PM EDT 

P27 UPDATE: 
STATE VECTOR 
(CSM & LM) 
TGT LOAD 

VOICE UPDATE: 
PAD DATA 

171 : 00 

171 : 3 0  

172: 00 

MISSION 
APOLLO 11 

1 

M 
s 
F 
N 

FLIGHT PLAN 

LMP 
EAT PERIOD 

RECORD MCC
6 

MNVR PAD 

CHLORINATE POTABLE WATER 

EDITION DATE TIME 
PRELIM I NARY APRIL 15, 1969 171 : 00-172: 00 

fLIGHT PLANNING IRANCH 

NOTES 

PTC 

DAY /REV PAGE ' 
8/TEC 3-119 



w 
I 

MCC6 

P OR Y 
RATES 

10° /SEC 
TAKEOVER 

MCC 
BURN CHART 

ATT SHUTDOWN 
DEVIATION T I ME 

lQO 
BT + l SEC TAKEOVER 

RESIDUALS 

NO TRIM 



MCC-H FLIGHT PLAN NOTES 
1:30 PM EDT 1 72:00 

P52 - (PTC REF SMMAT) 

N71 : __ , _ _ 

N05: -----

IMU REALIGN - P 5 2  N93: 
( OPT I ON 3 - REFSMMAT ) X -----

y ------- --

BURN STATUS REPORT z -----

X X • t; TIG • 
X X • BT • 

EXT t;V - P30 
v

gx SPS/RCS THRUST - P40/41 • 
M MNVR TO BURN ATT T R I M  

172:30 s X X X R F 
N X X X p 

SXT STAR CK X X X y 
r-- v

gx � • 
v 

� • gy 

EMS t;V TEST r- • v
gz 

'-- • 
t; v c 

X X X FUEL 
SM RC S CK X X X . I OX 
GDC ALIGN TO I MU 

X X X UNBAL 
E I  - 22 

HRS REMARKS: 
�6 t;V NOMINALLY ZEROI 

173:00 

MISSION E DITION DATE TIME DAY /REV PAGE I 

APOLLO 11 PRELIMINARY APRIL 15, 1969 1 72: 00-1 7 3: 00 8/TEC 3-120 

M�C Form 20 OT (r,1ar. C)) FLIGHT PLANNING aRANCH 



MCC-H 
2:30 PM EDT 

173:00 

1 74:00 

175:00 

MISSION 

APOLLO 11 

M 
s 
F 
N 

EDITION 

PRELIMINARY 

MS C Form 2') OT ( Mnr. f,')) 

FLIGHT PLAN 
SM RCS CK 
SPS MON CK 
v

66 
- TRANS CSM STATE VECTOR TO LM SLOT 

BURN STATUS REPORT 

CDR & CMP 
EAT PERIOD 

CREW STATUS REPORT 

DATE 

APRIL 1 5, 1969 

fLIGHT PLANNING aRAHCH 

TIME 
173:00- 175:00 

NOTES 

PTC 

DAY /REV PAGE I 

8/TEC 3-121 



MCC-H 

4:30 PM EDT 175:00 

(EI-20 H 

176:00 

177:00 

MISSION 

APOLLO ll 

M 
s 
F 
N 

E DITION 

PRELIMINARY 

MSC Form 2') O'r (r�ar. 69) 

FLIGHT PLAN 
CYCLE 02 & H2 FANS 

CDR 
REST PERIOD 

(7 HOURS) 

DATE 

APRIL 15, 1969 

fLIGHT PLANNING IRANCH 

TIME 
1 75: 00-177:00 

NOTES 

PTC 

DAY /REV PAGE ' 

8/TEC 3-122 



MCC•H 
6:30 PM EDT 1 77:00 

M 
s 

1 78:00 F 
N 

179:00 

MISSION E DITION 
APOLLO 11 PRELIMINARY 

M�C Form 20 OT (Mar. f)9) 

FLIGHT PLAN 

CDR 

LMP 
EAT PERIOD 

REST PERIOD_-+-
(7 HOURS) 

LMP 
REST PERIOD 

( 7  HOURS) 

DATE 
APRIL 15, 1969 

fLIGHT PLANNING BRANCH 

NOTES 

PTC 

TIME DAY /REV PAGE ' 
177: 00-179: 00 8/TEC 3-123 



MCC•H 
8:30 PM EDT 

179:00 

180:00 

181 :00 

MISSION 
APOLLO 11 

M 
s 
F 
N 

EDITION 
PRELIM I NARY 

MSC J?orm ;'') OT (Mo.r. 1/J) 

FLIGHT PLAN 

LMP 
REST PERIOD 

(7 HOURS) 

CDR 
REST PERIOD 

(7 HOURS) 
LiOH CANISTER CHANGE PTC 
NO. 15 
(1 7 INTO A, STORE 15 IN A4) 

02 FUEL CELL PURGE 

DATE TIME 
APRIL 15, 1969 179:00-181:00 

FLIGHT PLANNING BRANCH 

NOTES 

DAY /REV PAGE ' 
8/TEC 3-124 



MCC-H 
10: 30 PM EDT 

P27 UPDATE: 
---sTAf( VECTOR 

(CSM & LM) 

181 : 00 

182:00 

1 83:00 

MISSION 

APOLLO 11 

M 
s 
F 
N 

EDITION 

PRELIM I NARY 

MiJC Form 2') OT (Mar. f/l) 

FLIGHT PLAN 

CDR 
REST PERIOD 

(7 HOURS) 

CMP 
REST PERIOD 

(7 HOURS) 

DATE 

LMP 
REST PERIOD 

(7 HOURS) 

APRIL 1 5, 1969 

CMP 
EAT PERIOD 

-- ---·----

CDR 
EAT PERIOD 

TIME 

181 : 00- 183:00 

FLIGHT PLANNING IRANCH 

NOTES 

PTC 

DAY/REV PAGE 
s;n:c 3-125 



MCC-H 
12:30 AM EDT 183:00 

184:00 

185:00 

MISSION 

APOLLO 11 

M 
s 
F 
N 

E DITION 

PRELIMIN.�.RY 

M8C Form 2') O'r (Mar. ;A) 

FLIGHT PLAN 

LMP 
REST PERIOD 

(7 HOURS) 

c p 
REST PERIOD 

(7 HOURS) 

DATE 

APRIL 15, 1969 

fLIGHT PLANNING BRANCH 

NOTES 

PTC 

TIME DAY /REV PAGE 
183:00-185:00 8/TEC 3-126 



MCC-H 

2:30AM ElJT 185:00 r 
( E I-1 OHR) I 

18G:OO 

187:00 

MISSION 
APOLLO 11 

M�C Form 

M 
s 
F 
N 

l 
EDITION 

PRELIMINARY 

OT (Mar. c;'J) 

FLIGHT PLAN 

CMP 
REST PERIOD 

( 7 HOURS) 

LMP 
EAT PERIOD 

DATE 
APRIL 15, 1969 

FLIGHT PLANNING BRANCH 

TIME 
185:00-187:00 

NOTES 

PTC 

DAY /REV PAGE 
' 

8/TEC 3-127 



MCC-H 
4:30 AM EDT 1 87:00 

188:00 
(EI-7 HR 

1 89:00 

MISSION 
APOLLO 1 1  

M 
s 
F 
N 

E DITION 
PRELIMINARY 

M:0;C Form ;'') OT (Mar. 6')) 

FLIGHT PLAN 

CMP 
REST PERIOD 

(7 HOURS) 

CYCLE 0
2 

& H
2 

F ANS 

DATE TIME 
APRIL 15, 1969 187:00-189:00 

PLIGHT PLANNING IRANCH 

NOTES 

PTC 

DAY /REV PAGE 
8/TEC 3-128 



MCC-H 
6:30 AM EDT 

GO/NO -GO 

VOICE UPDATE: 
MNVR PAD 
ENTRY PAD 

P27 UPDATE: 
STATE V ECTOR 
(CSM & LM) 
DESIRED ORIENT 

(ENTRY) 
TGT LOAD 

1 89:00 
(EI-6HRS) 

ENTRY LAT & LONG 
VHF SIMP - A 

190:00 
(EI-5HRS) 

191 : 00 

MISSION 

APOLLO 11 

I I 
FLIGHT PLAN 

CDR/CMP 
EAT PERIOD 

GDC ALIGN TO IMU 
GO/NO-GO F OR MCC7 

RECORD MNVR & ENTRY PAD 

M 
s 
F 
N 

CREW STATUS REPORT 

EDITION 

PRELIMINARY 

ECS MON CK 
EPS MON CK 
SPS MON CK 
SM/CM MONITOR CK 
C & W CK 
ECS REDUNDANT COMPONENT CK 
VHF ACTIVATION & C/0 

I 
DATE 

APRIL 15, 1969 

fLIGHT PlANNING IRANCH 

TIME 
1 89L00-1 91 :00 

NOTES 

PTC 

DAY /REV PAGE I 
8/TE C 3-129 



MCC•H 

8:30 AM EDT 1 91 : 00 

EI-4 HR) 

�� 
191:30 s 

F 
N 

192: OOJ 1 
MISSION E DITION 

APOLLO 11 PRELIMINARY 

FLIGHT PLAN 
LiOH CANISTER CHANGE NO . 1 6  
(18 INTO B, STORE 1 6  IN  A4) 
CMC SELF TEST 

DSKY COND LT TEST 

IMU REALIGN - P 5 2  
OPTION 1 - PREFERRED 

EXT 6V - P30 

SPS/RCS THRUST - P40/41  

MNVR TO [)URN ATT 

SXT STAR CK 

EMS 6V TEST 

SM PCS CK 

DATE 

APRIL 15, 1969 

FLIGHT PLANNING aRANCH 

TIME 
191:00-192:00 

NOTES 

P 5 2  - (ENTRY REFSMMAT) 

N71: __ , __ 

N05 : -----

N93: 

X -----

y -----

z -----

DAY /REV PAGE ' 

8/TEC 3-130 



w 
I 

w 
0 
OJ 

MCC7 

P OR Y 
RATES 

10° /SEC 
TAKEOVER 

MCC 
BURN CHART 

ATT SHUTDOWN 
DEV I ATION T IME 

100 
BT + l SEC TAKEOVER 

RESIDUAL S  

NO TRIM  



MISSION EDITION DATE TIME DAY /REV PAGE I 
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SECTION IV - DETAILED TEST OBJECTIVES 



SECTION 4 

DETAILED OBJECTIVE ACTIVITIES 

This section contains the activity summaries which reflect the test 
objectives for �1ission Gas described in "�·1ission Requirements G Type t�ission", 
SPD9-R-038, dated March 5 ,  1969. These activity summaries are presented in 
the approximate sequence in which they are planned to occur during the mission. 

Each activity summary provides the follm�ing information: 

A .  TEST OBJECTIVES. This is the listing of the Functional Test 
Objectives (complete or partial) which relate to the 
particular activity; 

B .  TEST REQUIREI�ENTS. Here the special test prerequisites (and 
mission phase if necessary) are presented in addition to brief 
statements of the requirements for performing the activity; 

C. TEST PROCEDURES/CHECKLISTS. These are the procedural 
references for the performance of the activity as far as 
the test objectives are concerned; and 

D. DATA REQUIREMENTS. This part of the summary identifies the 
gross data which are needed for evaluation of test results 
in terms of flight crew and ground support requirements. 

Cross references for relating Detailed and Functional Test Objectives with 
the activity summaries and relating activities to Functional Test Objectives, are 
provided as the initial part of this section. 

The following ground rules are to be used in implementing data requirements: 

A. The collection of highly desirable (HD) data should not constrain 
the timeline of the crew procedures. 

B .  Post-flight debriefing requirements which are fulfilled by real time 
transmission of data per the DATA REQUIREMENTS sections may be deleted 
from the post-flight debriefing. 
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TAB LE 4 - 1  M I S S I ON ACT I V I TY & 
TEST OBJECT I VE CROSS REFERENCE 

ACTI V I TY 

LM Des cent I - 1 , 

Locate Landed LM H- 1 , 

Eva l uate Support E q u i pment C- 1 , 

Lunar  Surface E VA B - 1 , 

S u rface Samp l e  Col l ect i on A- 1 , 

K -2 , 

Exte rn a 1 L M  Obse rvati ons 0-2 , 

L unar S u rface Obse rvati ons 0-3 , 

K-5, 

FTO 

H- 1  , H-3 

H- 2, H-3 

C-2 , C - 3  

B -2 , 0-1 ' 

G- 1 , G-2 , 

K-3 , K - 4  

E- 1 , E-2 ,  

D-4 , F- 1 , 

L-1 , L-2, 

Experimen t  Depl oyment/ Conduct S-031  , S -078 ,  

Con tami nation P re vent i on J- 1 ' J-2 

4-2 

0-5' I-2 

J - 3 ,  K - 1 , 

E- 3 ,  E - 4 ,  L -3  

F-2 , F-3, 

L - 3  

S-080 



DTO/FTO 

NllMllER 

A 
A- 1 

B 
B- 1 
B-2  

c 
C- 1  
C-2 
C-3 

D 
..,. D- 1 
I D-2 W• 

D-3 
D-4 
D-5 

E 
E - 1  
E-2 
E - 3  
E-4 

TABLE 4-2  
TEST OHJI�c·rrVJ�/�ISSTON ACTIVITY 

CROSS REFERENCE 

TEST OBJECTIVE 

Conti ngency Sample Collect i on 
Provi de A Cont i ngency L unar Surface Samp l e  

Lunar Surface EVA Operati ons 
Demons trate Egres s To/ Ingres s From the Lunar Surface 
Eval uate Crew L una r Surface EVA Capab i l i ty 

EMU L unar Su rface Operati ons 
EMU Capab i l i ty To P rovi de A Hab i t ab l e  Envi ronment 
EMU Effects On Crew Mob i l i ty ,  Dexteri ty & Comfort 
Demonstrate EVA Data/Voi ce Communi cations 

Televi sion Coverage 
TV Coverage of  As tronaut Des cendi ng To The Lunar  Surfac1 
TV Coverage of Externa l Landed LM 
TV Coverage of L unar S urface Near LM 
TV P anorami c Coverage of Di s tant Terra i n  Features 
TV Coverage of As tronaut Acti vi ti es On The L unar Surfac 

Landi ng Effects On LM 
LM Landi ng Gear Perfo rmance Under Landing Condi t i ons  
Effects o f  Landi ng On LM  Structure and Components 
Descent Engi ne Ski rt Damage/Cl earance After Landi ng 
Effects of  RCS P l ume I mp i ngement on LM St ructure & 

Components 

MISSION ACTIVITY 

Su rface Samp l e  Col l ecti on 

L unar S urface EVA 
L una r Surface EVA 

Eva l u ate Support Equ i pment 
Eva l uate Support Equi pment 
Evaluate Support Equ i pment 

L unar S u rface EVA 
External  LM Observations 
Lunar Su rface Observati ons 
L una r S u rface Observati ons 
L unar Su rface EVA 

External LM Observati ons 
Externa l LM Observati ons 
E xternal  LM Observati ons 
External LM Observati ons 

SECTION 

PAGE NO. 

4 - 1 4  

4- 1 2 
4 - 1 2  

4 - 1 0  
4- 1 0  
4 - 1 0  

4 - 1 2 
4 - 1 6 
4- 1 8  
4 - 1 8  
4 - 1 2  

4 - 1 6  
4- 1 6  
4- 1 6  
4 - 1 6  



DTO/FTO 

NUMBER 

F 
F-1 
F-2 
F-3 

G 
G-1 
G-2 

H 
H-1 

..,. H-2 
I H-3 ..,. 

I 
I-1 
I-2 

J 
J-1 
J-2 

J-3 

K 
K-1 
K-2 
K-3 
K-4 
K-5 

TABLE 4-2 
TEST OBJECTIVE/MISSION ACTIVITY 

CROSS REFERENCE 

TEST OBJECTIVE 

Landing Surface Characteristics 
Data On Behavior/Characteristics Of The Lunar Surface 
Lunar Soil Erosion From DPS Pl ume Impingement 
Effect of Any DPS Venting On The Lunar Surface 

Bulk Samp l e  Co l l ection 
Col l ect Rock Sampl es And Fine Grained Material 
Photograph Col l ection Area of Samp l es 

Landed LM Location 
Determine Location of Landed LM From LM Data 

Determine Location of Landed LM From CSM Data 
Capabil ity of Locating Landed LM In Real Time 

Lunar Environment Visibil ity 
Data On Landing Aids & �inal Approach Visibil ity 
Crew Performance of Visual Tacks On Lunar Surface 

Assessment of Contamination By Lunar Material 
Prevent Earth Contamination Bv Lunar Exposed Mater1al s  
Minimize Crew/CM Contamination By Lunar Exposed 

Materia 1 s 
Lunar Sampl e For Quarantine Testing 

Documented Sample Col l ection 
Obtain An Aseptic Sempl e of The Lunar Surface 
Obtain A Core Sampl e of The Lunar Surface 
Col lect Lunar Geol ogic Sampl es 
Col l ect A Lunar Environment Sampl e 
Study and Describe Lunar Topography reatures 

MISSION ACTIVITY 

·Lunar Surface Observations 
Lunar Surface Observations 
Lunar Surface Observations 

Surface Sample Col l ection 
Surface Sample Coll ection 

LM Descent 
Locate Landed LM 
Locate Landed LM 
LM Descent 
Locate Landed U·1 

LM Descent 
Lunar Surface EVA 

Contamination Prevention 
Contamination Prevention 

Surface Sample Col lection 

Surface Sample Collection 
Surface Sampl e Col lection 
Surface Sample  Col lection 
Surface Sample Collection 
Lunar Surface Observations 

SECTION 

PAGE NO, 

4-1 8 
4-18 
4-1 8 

4-14 
4-1 4  

4-6 
4-8 
4-8 

4-8 

4-6 
4-1 2 

4-22 
4-22 

4-1 4 

4-1 4 
4-1 4 
4-14 
4-1 4 
4-1 8 



� 
I 

U1 

DTO/FTO 

NUMBER 

L 
L-1 

L-2 
L -3  

S-031  
S-0 78 
S-080 

TAB LE 4-2 
TEST OBJECTIVE/MISSION ACTIVITY 

CROSS REFERENCE 

TEST OBJECTIVE 

L unar S urface Struct u re Ph otography 
C l ose Up Stereo  Photographs  Of Undisturbed Surface 

Areas 
C l os'e Up Stere o  Photographs Of I mpri nted Surface Areas 
C l ose Up Ste reo  Photographs Of Lunar Soi l ed Objects 

L unar Pas sive Sei smol ogy 
Laser Rang i ng Retro- Refl ector 
Sol ar W i nd Compos i ti on 

MISSION ACTIVITY 

Lunar Su rface Obse rvati ons 

Lunar S urface Observati ons 
External LM Observati ons 
Lunar Surface Obse rvati ons 

Expe ri ment Dep l oyment/Con duc1 
Expe ri ment Dep l oyment/Conduc 
Expe ri ment Dep l oyment/Con duc 

SECTION 

PAGE NO. 

4-1 8 

4-1 8 
4-1 6 
4- 1 8  

4-21 
4-21 
4-21 



LM DESCENT 

A .  Tes t  Obj ecti ves 

I-1 Data On Land i ng Ai ds and Fi nal  App roach Vi s i b i l i ty 
H-1 Locati on of the Landed LM F rom LM Data 
H-3 Capabi l i ty of Locati ng The Landed LM In  Rea l  Ti me From 

LM/ CSM/MSFN Data 

B .  Tes t  Req u i rements 

l .  De te rmi ne l anding s i te vi s i b i l i ty, e xtent of  was h out  and vi s i b i l i ty 
of l andi ng s i te l andma rks . [ I ]  

2 .  Ph otograph the l and i ng site d u ring the approach through the LM p i l ot ' s  
wi ndow with the data acqui s i ti on came ra . [ I , H] 

3. E val uate l andi ng ai ds , i . e . ,  Landi ng Point  Des i gnat o r ,  map s , photograph s . 
[I J 

4. Acce s s  vis ua l  p henomena d u ri ng LM l andi ng s i gni fi cant ly  di fferent from 
expecte d .  [I] 

5. Voi ce anotate l ocati on and i denti ty of  features d u ri ng fi nal des cent.  
[H] 

6 .  De te rmi ne l andi ng l ocati on in rea l  t i me  by des c ri pt i on of te rra in  
fe atures d uri ng des cent .  [H ]  

C .  P rocedures / Check l i s t  

l. Photograph i c  Operati ons P l an .  

D .  Data Req u i rements 

l .  F l i gh t  Crew Repo rts / Logs/Ph otographs 

a .  LM crew comments on l anding s i te vi s i b i l i ty d ur ing final approach and 
land ing p has es and on effec ti veness  of the Land i ng Point  Des i gna tor 
and l andi ng s i te recogni t i on ai ds . [ I ]  (M )  

b .  GET  at  s t a rt of  data acq ui s i ti on camera phot ographs  d u ring LM 
f ina l  app roach . [ I]  (M ) 

c .  Vo i ce t rack re gardi ng ob servati ons of s urface fea tures d uri ng the 
des cent p has e .  [H] ( M )  
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d .  Data Acq u i s i ti on Came ra photographs o f  the l andi ng  s i te from 
h i gh gate to touch down . [I ] ( M )  

e .  Photographs o f  the l andi n g  s i te and s u rroundi ng l unar s urface 
featu res taken th rough a LM w i n dow duri n g  descent . [H] ( M )  

f .  Commen ts on any 1 unar dust observed d uri n g  the fi na l  app roach , 
the s eve ri ty of the l an d i ng and veh i c l e  stab i l i ty after touch down . 
[E] (M) 

2 .  Ground S uooort 

a .  LM Tt-1 HBR. [H , I] (t�) 
b .  LM TM LBR. [H] (M )  

c. LM BET from DOI through touchdown . [H , I] ( M ) 
d .  MSFN tracki ng data of LM from acoui s i t i on of s i gnal through 

touchdown . [H] ( t� )  
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Locate Landed LM  

A .  Tes t Obj ecti ves 

H - 1  Determ i ne the Locati on of  t h e  Lande d  L M  from L M  Data 
H-2  Dete rmi ne the Locat i on of  the Landed  L�1 from CS� Data 
H - 3  Determi ne Capabi l i ty of  Locating the Landed U� i n  Real  Time 

from LM/CSM/MSFN Data . 

B .  Tes t Requi remen ts 

l .  Correl ate l un a r  s u rface features s urroundi n g  the l and i n g  s i te with 
ph otomaps and mark the LM l ocati on . [H] 

2 .  Ph otograph te rrai n fe atures  thru the U� wi n dow and du ri n g  EVA to 
corre l ate LM l ocati on . [H] 

3 .  Obta i n  two s ets  of L�1 I�1U a l i gnmen ts after  l and i n g .  [H] 

4 .  P rovi de TV cove rage of p romi nent  terra i n  features . [H] 

5 .  Track the CS�� wi th RR dur i n g  one p as s .  [ H ]  

6 .  Track the l an ded  LM from the CS�1 d uri n g  two o rbi ta l  pas ses.  Mark 
on  a l andmark near  the l an de d  LM .  [ H] 

7 .  Obtain 70 �1M photographs  o f  the  l anded LM o r  i ts s h adow and  the s u r
roun di n g  l unar  features . [ H] 

8. As s i s t  tKCH i n  determi n i n g  the l an ded U,1 l ocat i on i n  rea l  ti me .  [ H] 

C .  P rocedures/Check l i s t 

l .  P h otograph i c  Operati ons P l an 

2 .  L M  AOH , " PGN CS Lunar  S urface Al i gn P rogram ( P5 7) " .  

3 .  L M  AOH, "L unar  Su rface Navi gati on P rogram ( P22) " .  

4 .  CSM .1\0H, "O rbi ta l  Nav i gat i on ( P22) " .  

D .  Data Req u i  remen ts 

l .  F l i gh t  Crew Repo rts/ Lo gs/Photograp h s  

a. Update l unar  p hotomaps wi th es ti mate of the l an de d  LM l ocati on . 
[H] ( M) 
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b .  Comments by U� 
e st i mati n g  the 
features . [H] 

crew regarding any di ffi cu l ti es encountered i n  
l ocat i on of the LM wi th respe c t  to l unar  s u rface 

( HD )  

c .  Comments by CM crewman on l ocati on of l anded LM w i th respect 
to  p romi nent te rra i n  features . [H] U� ) 

d .  Obt a i n  h i gh res ol uti on ph otographs of  the l and i ng  a rea from 
the CSM .  [H] (M)  

e .  Ph otographs of the  l andi n g  s i te and  s urroun di n g  l unar  s u rface 
features taken thro u(1h a LM w i n dow after l an di n g .  [H] ( M )  

f .  P hotographs of the l and i n g  s i te and  s u rroun d i n g  l unar  s urface 
features  taken d u ri n g  EVA .  [H ]  (M) 

g. P rovi de TV cove rage o f  the  l unar  s u rface as vi ewed from the LM .  

2 .  G round  Support 

a .  LM Tllvt HBR . [H] ( M) 

b. LM TLM LBR . [H ] ( M )  

c .  BET of  CSM duri n g  the l un a r  s urface phas e .  [H ] U�) 

d .  Photographs o f  the l and i n g  a re a  obta i ne d  d u ri n g  prev i ous  l unar  
mi s s i on s . [H ]  (M ) 

4-9 



Eva l uate Suppo rt Equi pment  

A .  Tes t  Object i ves 

C - 1  EMU Capabi l i ty to  P rov i de a Habi tab l e  Env i ronment 
C-2  Er�u E ffe cts on C rew Mob i l i ty/ Dexteri ty/ Comfort 
C - 3  Data/Voice Commun i cat i ons Capab i l i ty Du r i n g  EVA 

B. Tes t Requ i remen ts 

l .  Pe rform EMU che ckout p ri o r  to a l l  e xtraveh i cu l ar act i vi ti es . [ C] 

2 .  Donn i ng, doffi n g  and  check- ou t o f  the  EMU to be accomp l i s hed  i n  ac-
cordan ce w i th the  EVA p rocedures document .  [ C] 

3 .  E g ress  to the l un a r  s u rface a n d  i n g ress  t o  the s pacecraft to be ac-
comp l i s hed  i n  accordance w i th the  EVA p rocedures document .  [C] 

4 .  Acti vi t ies  on the l un a r  s u rface to be accomp l i s hed  i n  accordan ce wi th the 
Lunar  Su rfa ce Ope rati ons . [ C] 

5. Duri n g  EVA, commun i cate 1�i th �1SFN vi a the EVA-U�-1·1S FN two way voi ce 
re l ay .  [ C] 

C .  P ro cedure s / Check l i s t 

l .  EVA P rocedures Documen t 

2 .  Lunar  Surface Ope rati ons P l an 

D .  Data Requi rements  

l .  Fl ight Crew Reports / Lo gs/Photographs 

a .  11o t i -:'y �1S FN o f  the i n i ti a l and fi n a l  pos i t i ons of the  PLSS wate r 
d i  ve rte r val ve, p ri mary oxy gen s h utoff va l ve and  water s hutoff/ 

b .  

c. 

re l i ef val ve each ti me they are changed .  [ C] (�1) 
i�ot i fy MS FN 1�hen  PLSS ; H i gh 0:; f l O\vrate, l ow ven t ven t fl0\·1, low 
feed \'late r p res s u re or P GA p r� s s u re l ow remote control  unit s tatus 
i n di cators and audi b l e  warn i n g  tone come on . [C] (M) 
Record H1U rad i ati on dos i mete r readi ngs  j u s t  p rior  to an d a fte r com-
p l etion of the EVA . [ C] ( M) 

d .  Notify MSnj i f  noxi ous odors occur or any con dens ati  �n  the  v is  o:-
assemb l y .  [C ] ( H D )  

e .  Comment on the adequacy of p rocedu res and  di ffi c u l t i es en cot.<nte red 
dur ing  donn i n g and  doffi ng of EMU equ i pment . [ C] (HD) 
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f .  Comment  on time requi red a n d  adequacy of  the E�1U checkout pro cedures . 
[ C] ( HD) 

g .  Commen t  on the adequacy of EMU therma l envi ronment  when wa l k i ng 
from a sun l i t  a rea  to sha dow or vi ce ve rs a .  [ C] ( M )  

h .  Comment on esti mated ene rgy expendi ture and comfort as compared  
to  simulati on expe ri ence . [ C ]  ( H D ) 

i .  Comment on voi ce quality fo r EVA- EVA and  EVA-L�1-MS FN commun i cati ons . 
[C] ( r1) 

2.  Groun d Support 

a .  LM TP' Ft1 [ C] (M )  

b .  Fl i gh t Di rectors Post Mi ss i on Report [ C] ( H) 

c .  MSFN recordi ng of EVA- LM-MS FN vo i ce .  [ C] ( M )  
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Lunar Surface EVA 

A. Test Objectives 

B-1 Demonstrate Egress-to/Ingress-from the Lunar Surface 
B-2 Evaluate Crew Lunar Surface EVA Capability 
D-1 TV Coverage of An Astronaut Descending to the Lunar Surface 
D-5 TV Coverage of Astronaut Activities on the Lunar Surface 
I-2 Crew Performance of Visual Tasks on the Lunar Surface 

B. Test Requirements 

l. The MESA pallet with pre-mounted TV camera will be released and camera 
power turned on prior to the astronaut's descent to the lunar surface. [D] 

2. Perform lunar surface EVA operations in accordance l'ii th the Lunar Surface 
Operations Plan. [B] 

3. Deploy and set the TV camera to provide TV coverage of the lunar surface 
EVA activity. [D] 

4. While on the lunar surface, view and take still photographs of the 
terrain at various azimuths with respect to the sun including 0, 90, 
and 1 80 degrees and comment on ability to see terrain features in 
these areas. [I] 

5. Estimate the distance to prominent terrain features within the field 
of view of photographs taken. [I] 

C. Procedures/Checklist 

l .  EVA Procedures Document 

2. Lunar Surface Operations Plan 

D. Data Requirements 

l. Flight Crew Reports/Logs/Photographs 

a. Pro vi de data on the adequacy of hardware and procedures, and the 
time required to perform the egress from the LM, the lunar surface 
EVA operations and the ingress to the LM. [B] (r�) 

b. Provide sequence camera coverage and TV camera coverage of: [C] 

l) A crew memeber descending to the lunar surface. 

2) A crew member walking on the lunar surface. 

3) A crew m�mber performing lunar surface EVA operations. 

4) A crew member ascending the LM ladder. 
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c .  P rovi de s ti l l  camera cove rage of an as tronaut  p e rformi ng  l unar  
s u rface EVA ope rat i on s . [ C ]  ( HD )  

d .  Report con di t i on of the two temperature i nd i cator vi ewi n g  ports 
on the TV camera after removal from the MESA and  at the end of 
the TV operati ons .  [D] ( I�)  

e .  Report pos i ti on of the TV camera s can rate swi tch a t  s tart of each 
TV operati ons .  [ D] ( M ) 

f .  Comments on the v i s i b i l i ty of the l unar  terra i n  as a functi on of 
the sun/v i ewi n g  ang l e an d on thei r ab i l i ty to pe rform v i s ua l  tas ks 
wh i l e on the l unar  s u rface . [I] (�1) 

g .  Comments on col or/ con tras t pe rception . [I] ( �1) 

h .  Comments  on an d s i gn i fi can t  unexpected v i s ua l  phenomena .  [ I ]  ( M )  

i .  E s ti mate of d i s tance to at  l eas t one p romi nen t terrai n feature w i t h i n  
the fi e l d  of v i ew o f  the photographs i n  i tem j be l ow .  [I] ( M )  

j .  P hotog raph the l unar  terra i n  a t  various s un az i muths to i n c l u de 0 
degrees,  90 degrees,  an d 1 80 degrees . [I] ( M ) 

k .  Photograph any unexpected v i sual  phenomena . [ I ]  ( H D )  

2 .  Ground Support 

a .  LM TM FM [B] ( HD )  

b .  Ground re corded T V  s i gn a l s .  [B] ( H D )  

c .  L M  T!-1 LBR [ D ]  ( HD )  

d .  Pos t-s can convers i on v i deo tape of a l l T V  cove rage. [ D ]  (M) 

e .  Record of S-band s i gn a l  s t ren gth duri ng  v i deo transmi s s i on .  [D]  ( H D )  

f .  Fl i ght Directors Pos t M i s s i on Report . [D] (I�) 
g .  Es ti mate of i nc i dent  i l l umi nat ion . [D]  ( M )  

h .  LM pos i t i on on l unar  s urface . [I] ( H D )  
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S urface Sampl e Co l l ect i on 

A .  Tes t  Obj ecti ves 

A- 1 P rovi de A Cont i n gency L unar  S u rface Samp l e 
G- 1  Co l l ect  Ro ck Samp l e s  and F i ne Grai ned Mate ri a l  
G-2  Photograph Co l l ect i on Area  of  Samp l e s  
J-3 Obta in  A L una r Samp l e  fo r Qua ranti ne Tes ti n g 
K- 1  Obta i n  An Ase pt i c  Samp l e of the Lunar S urface 
K-2 Ob ta i n  A Core Samp l e  of the Lunar  S urface 
K-3 Co l l e ct Lunar Ge ol og i c  Samp l e s  
K -4  Co l l ect A L unar  Envi ronment Samp l e  

B .  Tes t  Requi rements 

l .  Ob tain a conti ngency s amp l e  upon fi rs t des cendi ng  to the l unar  s u rface . 
[A] 

2 .  Ob tai n 30 pounds o f  b u l k mate ri a l  cons i s t i ng o f  l / 3  fragmentary and  
2 /3  l oose s amp l e s . [G ,K] 

3 .  P hotograph s amp l e a reas . [A, G ,  K] 

4. Obta i n  a b i o l og i ca l ly c l e an s amp l e  from beneath the  l un a r  s urface w i th 
the asept i c s amp l e r  too l . [K] 

5. Ob ta i n  a core s amp l e  w i th the d ri ve r tube . [K] 

6 .  Obtai n geo l ogi c s amp l e s  us i ng too l s  s towed  i n  the MESA.  [K] 

7 .  The l unar  envi ronment s amp l e  ( re presen tati ve o f  the b u l k  s ampl e )  s ha l l 
be s ea l e d  i n  the spec i a l  gas ana lys i s  cont a i ne r .  [K ] 

C .  P rocedure s / Ch eck l i s t  

l .  Luna r Landi ng  r�i s s i on Fl i ght P l an 

2 .  Lunar Su rface Ph otograp h i c Operat i ons P l an 

D .  Data Requ i rements 

l .  F l i gh t  Crew Repo rts / Logs /Photographs 

a .  Record a reas in re l a ti on to LM where s amp l es were co l l ecte d .  
[A,G,K] ( M ) 

b .  Record unus ua l  l unar  s u rface obse rvati ons . [A,G ,K] ( M )  

c .  Take sequen ce photographs d u r ing s amp l e col l ecti on . [A,G] ( H D )  

d .  P hotograph the l unar s u rface s amp l e  a reas and of the s ampl es as 
defi ned  i n  the Ph otograp h i c Operati ons Plan . [K] ( M )  
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e .  P rovi de Lunar  Su rface TV cove rage. [K] (HD) 

2 .  Ground  Support 

a. Samp l e  analys i s  in ( LRL ) Lunar  Rece i vi ng Laboratory .  [A,G,J,K] (M ) 

b. F l i gh t  Di re ctors Pos t �1 i s s i on Report . [K] U� ) 

c .  MS FN re cordi ngs of a l l MS FN/ EVA voi ce confe re n ces . [K] U�) 
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Extern a l  LM Obse rvat i on s  

A .  Tes t  Obj ectives 

D-2 TV Coverage of Extern a l  Landed LM 
E - 1  E ffects o f  Land i ng  O n  L M  Landi ng  Gear 
E-2 Effe cts of Landi n g  On LM Structu re an d Components 
E-3 Des cent  Eng i ne S k i rt Damage and  C l earance Afte r Landi ng  
E -4  Effects o f  RCS P l ume Impin gement  on  LM Structure a nd  Compone nts 
L-3 C l ose Up Stereo  Photographs  of  L u nar  Soil ed  Objects 

B .  Tes t  Requ i remen ts 

1 .  Operate the TV  came ra to p rovi de an extern a l  vi ew o f  the LM . [ D] 

2 .  Ph otograph any obse rved LM externa l  s tructural  damage . [ E ]  

3 .  De te rmine des cent  eng i n e  s k i rt ground  c l earance . [ E ]  

4 .  P hotograph any effects o f  RCS p l ume imp i ngement  observe d .  [E]  

5 .  Ob tai n photographs of any l un a r  material col l e cted on  the  L M . [ E ]  

C .  P rocedures/Ch eck l is t  

1 .  Mi s s i on G- 1  Lun a r  Lan d i ng  Phase  Photograp h i c  Operat i ons  P l an .  

D .  Data Req u i remen ts 

1 .  F l i gh t  Crew Repo rts / Logs / P h otographs  

a .  Comment  on any LM componen t damage to i n c l ude any vis i b l e  d is 
co l orat i on o r  l unar  s oi l accumul at i on . [E ] (M )  

b .  Comments  descri b i ng any descent  eng i ne s k i rt damage and  an e s ti mate 
o f  any s k i rt ground c l earan ce . [ E ]  (M ) 

c .  I f  the l and i n g  gear s trut  as semb l y  p h otograph s cannot b e  obtai ned ,  
es ti mate t he  amount  of  s t ro k ing  of  each p rima ry and  s econdary s trut 
as semb ly . [ E ]  (I� ) 

d .  Comments o n  U1 foot p ad- l un a r  s o i l i n te ra ctions t o  i nc l ude e stimates 
of the amount  of pene trat i on , s o i l d i s p l acement and  foot pad s k i ddi n g .  
[E]  ( M )  

e .  Ph otograph the l and i n g  gear to s h ow the s troking of  the p ri mary and 
s e con dary s trut  assemb l i es .  [ E ]  ( M )  

f .  Ph otograph t h e  LM exteri o r  s h o�ti n g  any s tructural  damage . [ E ]  (: "1 )  
g .  Photograph each l and i n g  gear ass emb ly  a l ong the Z axi s and  the 

Y axis . [ E ]  (HD )  
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h .  Photograph the descent engi ne s k i rt. [ E] ( H D )  

i . Ph otograph the  u� base heat s h i e l d. [E] ( HD )  

j .  Ph otograph the LM exte ri or, i . e . ,  s tructure an tenna, RCS jets, 
wi ndows and foot pads . [E] ( HD )  

k .  Photograph s o i l accumul ati on on the LM .  [ E ]  ( HD )  

1 .  Photograph each LM foo t  pad and s u rroundi ng l unar s o i l exh i b i ti ng 
ev i den ce of  LM foot pad- l unar s o i l i nte rac ti on . [E] ( H D )  

m .  Comments as to the ten dency o f  the l unar s urface mate ri al to 
co l l ect  on the LM . [L] ( H D )  

2 .  Ground Support 

a. LM TM LBR [ D ]  ( H D ) , [ E ]  ( M ) 

b .  F l i gh t  Di rectors Po st  �1i s s i on Report. [ D ]  ( t1 )  
c .  L�1 TM HBR [E] ( M ) 

d .  L�1 Mas s , ce nter of  gravi ty and mas s moment of i ne rt i a  cal c u l at i ons . 
[E] (M ) 
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L unar  Su rface Obse rvati ons 

A. Te s t  Obj ecti ves 

D - 3  TV Cove rage of L una r S u rface Near  LM  
D-4 TV Pano ramic Cove rage of  Dis tant Terrain Features 
F-1  Beh a vior and Ch a racte ri s ti cs of  the Luna r Su rfa ce 
F-2 Eros i on of L unar S u rface by DPS P l ume Impi ngement 
F- 3 E ffe ct of Any DPS Venti ng On The Lunar Su rface 
K- 5 St udy and Des c ri pt i on of L unar Topog raphy Features 
L - 1  C l os e Up S te reo  P hotographs  of Undi s trubed Su rface A reas  
L-2  Cl ose  Up  Ste reo  Ph otographs of I mp ri nted S u rface Areas  
L- 3 C l ose Up  Ste reo  Ph otograph s  of  Lunar Soi l e d  Objects 

B .  Tes t  Req u i rements 

l .  P ro vide TV cove rage of the  l unar s u rface i n  the vicini ty of the LM 
and :>anorami c  s cenes of d i s tant te rrain fe atures . [D] 

2 .  Obse rve l unar s urface characte ri s tics i nc l udi ng tex ture , cons i s tency, 
comp ressibil i ty ,  cohes i venes s ,  density and co l or .  [ F ]  

3 .  St udy and ph otograph the mechani ca l  behavi or  o f  the l unar s u rface 
from i nte ractions of LM foot pad , a s t ronauts b oots and equ i pment 
foot pad  with the l unar so i l ,  e rosion by DPS p l ume i mp i ngement and 
DPS venting . [ F , L] 

4 .  Des c ri be a n d  p hotograph fi e l d re l ati ons hips s uch a s  s hape , s i ze ,  
range , pattern of a l i gnment or d i s tri but i on of a l l acces s ib l e  types 
of l unar topograph i c  features . [K ] 

5. P h otograph the s tructure of l unar s u rface mate rial  i n  i ts n a t u ra l  s tate . 
[ L ]  

C .  P rocedures/ Check lis t 

l .  Mi s s i on G- 1 Lunar Landing P h ase  P h otograp h i c Operati ons P l an .  

D .  Da ta Req uirements 

l .  Fl igh t C rew Reports /Logs / P h otographs 

a .  

b .  

Repo rt condi tion o f  the two temperature i nd i  �ator vi ewin 9 ports 
on the TV came ra at the end of the TV ope rat1 ons . [ D ]  l M J  

Pos i ti on of  the TV camera s can rate swi tch at  s tart of  e ach TV 
ope ration . [ D ]  U·l ) 
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c .  Comments on LM foot p ad- l unar  so i l i n te racti ons to i n cl ude 
es ti mates of the amount  of penetrati on , so i l d i s p l acemen t and 
foot pad  s k i dd i n g .  [ F] U� ) 

d .  Comments des cri b i n g  the i n te racti on betv1een a s tron aut  b oo ts and 

e .  

l un a r  s urface wh i l e  wa l k i n g .  [ F] ( M ) 

Comme n ts on s l ope and  roughness  
te rrai n to  i n c l ude des cri pti ons 
men ts or  other obs ta c l e s . [ F ]  

characteri s ti cs of  the l and i n g  
of  crate rs , depres s i on s , embank-
( M )  

f .  Com�rents on the co l  o r  and texture o f  both und i s turbed and mechan i ca l l y  
d i s turbed areas o f  the l unar  s u rface . [F]  ( M )  

g .  Comments o n  l un a �- s o i l condi t i ons adj acent to DPS ven ts t o  i n c l ude 
any d i s co l o rat i on . [ F] U·1 ) 

h .  Commen ts des cri b i ng the l unar  s urface penetrati on by the So l a r  W i n d  
Compos i ti on Staff a n d  core s amp l e  tool under thei r own we i gh t  and  
the est i mated fo rce . [ F ] U� ) 

i .  Comme n ts on l un a r  so i l e ros i on as  caused by the DPS p l ume i mp i n gement  
d u ri ng  l an di n g .  [ F ]  ( M )  

j .  Re cord vent  va l ves opened .  [ F ] ( M ) 

k .  Comment  on s o i l behav i or  duri ng co l l ecti on of  s ampl es . [ F ]  ( M )  

l .  P h otograph the l un a r  s u rface s h owi n g  DPS p l ume i mp i n gement  eros i ve 
effe cts . [ F ]  ( r� )  

m .  Photograph e ach LM  foot  pad  and  s urround i ng  l un a r  so i l exhi b i ti n g  
ev i dence of LM foot p ad - l un a r  so i l i n te racti on . [ F ] ( M )  

n .  Ph otograph the l un a r  s u rface adj acent  t o  DPS vents i f  so i l d i s co l or
a ti on i s  obse rved . [F] U� ) 

o .  Photograph an as tron aut  footp ri nt s h owi n g  i n te racti on between as tro
n aut  b oots an d l un a r  s u rface . [ F] ( M )  

p .  P hotograph the Sol a r  \-J i n d  Compos i t i on Experi me n t  S taff and  core 
s ampl i n g  tool  afte r be i n g i ns e rted to the i r maxi mum depth as  
penetromete rs . [ F ]  ( H D )  

q .  P hotograph the n atura l  s l opes , c rater wa l l s  and embankments i n  the 
vi c i ni ty of the l and i ng  s i te .  [ F] ( I� )  

r .  Ph otograph from the CS�� t he  l un a r  s urface s u rround i n g  t he  LM . [ F ]  (HD) 

s .  P hotograph a rep resen tati ve dep res s i on caused  by use  of the s coop 
i n  col l ecti ng  fi ne grai ned fragmenta l  materi al . [ F ]  ( M )  
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t .  Pho tograph one s coop of  fi ne gra i ned fragmenta l  materi a l  p l ace d  
i n  one o f  the p re-n umbe red bags . [ F ]  ( HD )  

u .  Des i gnate the spec i fi c l ocati on of  each area o r  object  ph otographed .  
[ L ]  ( �1 )  

v .  Comme n t  on the ch ange i n  appearance of the s urface l ayer when 
crushed  or  d i s turbed .  [ L ]  ( H D )  

w .  Commen t a s  to the tendency o f  the l unar  s u rface materi a l  to co l l e ct  
on  the came ra ,  LM or  h e l met  v i s or .  [ L ]  ( HD )  

2 .  Ground  S up port 

a .  LM TM LBR  [ D ,  F ]  ( HD )  

b .  F l i gh t  Di rector ' s  Pos t f�i s s i on Repo rt.  [ D ]  { M )  

c .  Es ti mate o f  i n ci dence i l l umi n a ti on . [ D ]  ( M )  

d .  L M  TM HBR [ F ]  ( H D )  
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Experi me n t  Depl oymen t/ Conduct 

A .  Tes t  Obj ect i ve s  

S-03 1  Dep l oy the  P as s i ve Sei smi c Expe ri ment  Package 
S -078 Depl oy the Laser  Rang i n g  Retro- Refl ector E xperi men t  
S-080 Conduct the So l a r  W i n d  Comoos i t i on Experi ment  

B .  Tes t  Req u i rements 

l .  Emp l ace , l e ve l a nd  ori ent  the P as s i ve Se i s mi c E xpe ri ment  P ackage 
( PSEP ) .  Dep l oy the s o l a r  p ane l s and  a i m the a ntenn a  a t  the earth . 
Acti vate the PSEP . [S-03 1 ] 

2 .  P h otograph the dep l oyed PSEP  and  dep l oymen t  are a .  [S-03 1 ] 

3 .  Remove the Las er  Ran gi n g  Retro- Re fl ector ( L RRR) from the des cent  s tage 
and carry i t  to the dep l oymen t  s i te .  [ S -078]  

4 .  Emp l ace , l evel  and o ri ent  the LRRR and adj u s t  i t  to the cal i b rat i on 
marks corres pond i ng  to the l andi n g  s i te .  [ S-078]  

5 .  Remove the S o l a r  \� i nd Compos i ti on Expe ri ment  from the LM t�ESA and  
dep l oy i t  on  the  l un a r  s u rface . [S-080] 

6 .  Afte r one hour  operati on , d i s as s emb l e  the So l a r  W i n d  Compos i ti on 
E xperi men t ,  p l ace the ree l and fo i l i n  a tefl on b ag and  s tore i n  a 
s amp l e  ret urn cor ta i ner . [S- 080 ]  

C .  P rocedures/Che ck l i s t 

None 

D.  Data Req u i rements 

l .  Fl i gh t  Crev.; Rpo rts/ Logs/Ph otog raph s  

a .  Comment  on  depl oyment  a nd  acti vc.ti on of  e xperi men ts . [S-03 1 , S -078 ,  
S-080 ]  ( M )  

b .  Ph otograph dep l oyment  a re a .  [S-031 , S-078 , S -080 ]  U� ) 
c .  Com;nen t  on l ocat i on of dep l oyed experi men t  wi th res pect to the 

L M ,  atti tude o f  dep l oyed foi l wi th respect  to the s un and  tota l  
t i me fo i l was  depl oyed . [S-080 ]  ( M )  

d .  Retr i e ve reei a n d  fo i l  from the Sol a r  W i n d  Compos i ti on Experi me n t .  
[S-080] ( M )  

e .  Comme n ts o n  o ri entati on a n d  e l e vati on s etti ng  used  fo r depl oymen t .  
[ S -078]  ( HD ) 

2 .  Ground Support 

a .  Experi rrent  TLM Da ta [ S - 30 1 , S-078] ( rt, )  
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Contami nati on P reventi on 

A .  Test Obj ecti ves 

J - 1  P re vent Earth Contam i nati on by L unar Exposed �'1ate ri a l s  
J - 2  Mi ni mi ze Crew/CM Contam inati on by Lunar Exposed Mater i a l s  

B .  Test Requi rements 

c .  

D .  

l .  A l l contam i nati on rel ated operati ons from the in i ti a l  astronaut  
eg ress to the  l unar surface unti l postfl i gh t  crew/em qua rantine 
wi l l  be comp l eted per  p rocedures contained i n  the documents l i sted 
be l ov1 . [J ] 

P rocedures/ Check l i st 

l .  Lunar S urfa ce Operati ons P l an 

2 .  EVA P rocedures Document 

3 .  Q uaranti ne P roced u res 

Data Req u i rements 

l .  Fl i gh t  Crew Rep orts/Logs/Ph otographs 

a. Crew comments on the adequacy of  B i o l ogi ca l  I so l a ti on Garmen t ,  
s amp l e  ret u rn contai ne rs, Mob i l e  Quarant ine Faci l i ty and rel ated 
,2qu i pment and p ro cedures used to p revent b ack  contami nat i on .  [J ] ( M )  

b .  Photograph b oots, c l oth ing  and equi pment showing  adhesi on of 
parti c l es .  [ J ] ( H D )  

2 .  Ground S upport 

a .  De l i ve r  samp l es, C M  and Mobi l e  Quarantine Faci l i ty to  the Luna r 
Re ce i v ing  Laboratory .  [ J ] ( M) 

b .  Comment on ground p rocedures and h a rdware used fo r retri eva l ,  
b i o l ogi ca l  i so l at i on and CM transfe r to the L unar Rece i vi n g  
Laboratory . [J ] ( r�) 

c .  Report on the exi stance of contami nati on of  the crew on CM . [J ] (I�) 
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SECT I ON V - CONSUMABLES ANALYS I S  



NOTE 

Ac knowl edgement i s  made to the Consuma b l e s  Ana lys i s  Secti on ( CAS ) of the 
� i s s i on P l anni ng  and Ana l ys i s  D i v i s i on ( MPAD ) for thei r work i n  the 
preparati on of the  cons umab l e  ana lys i s  presented here i n  and to the Crew 
Sys tems D i v i s i on for the PLSS C on suma b l es . 
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RCS Prope l l ant  Us age 

Tab l e  5 - l  s hows RCS prope l l ant  u s age i n  pounds  for the CSM and LM a t  

var i ous s pacecraft we i ghts  and maneuver rates . Rates g i ven for the CSM 

are 0 . 2°/ sec and 0 . 5°/sec  and for the LM are 0 . 5°/sec  and 2°/sec . The  

l eft co l umns are for  1 - axi s ,  1 80° maneuvers and the r i ght  co l umns for 

3-axi s ,  1 80° maneuver s .  

Tab l e  5-2  g i ves  CSM RCS prope l l ant  u s age for +x tran s l at i on maneuvers 

at var iou s  5/C we i gh ts and for 2-jet , 20 second and 4 j et, l S  second 

u l l age maneuvers . 

Tab l e  5 - 3  g i ves CSM RCS prope l l ant  u s age rates for att i tude ho l d s  at 

var i ous  S/C we i g hts and deadband s . The u s age i s  g i ven i n  l b s/hour  for 

3-axi s and 2-axi s h ol d s . 
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TAB L E  5 - l  RCS PROPE L LANT USAGE - L BS /M AN EUVE R 

SPACE CRAFT MAN E UVE RS 

CSM ( GN CS ) 

1 -A X I S  ( 1 80° ) 3 - AX I S  ( 1 80° ) 

0 .  2 ° /S E C  0 . 5°/ SE C  0 . 2°/ S E C  0 . 5°/ S E C  

2 . 2  5 . 6 3 . 2  7 . 7  

1 . 7  4 . 5  2 . 5  
I 

6 . 0 

1 . 0  2 . 5  1 . 5 3 . 4  

0 . 3  0 . 9  0 .  75 1 . 3  

0 . 3  0 .  75  0 . 7  1 . 2 

0 . 5°/ Sec 2° /Sec 0 5° /SetM ( AGS ) 
_2°LSf>c: 

0 . 4  1 . 3  0 . 8  2 . 6 

0 . 2  0 .  75 0 . 4  1 . 5  

0 . 2  0 . 7 0 . 4  1 . 4 

TABLE 5 - 2  CSM G&N RCS TRANS LAT I ON 

20 S E C ,  2 J E T  ULLAGE 

1 5  SEC ,  4 J ET UL LAGE 

FPS +X TRANSLAT I ON 

FPS +X TRANSLAT I ON 

1 FPS + X  TRANSLAT I ON 

FPS +X TRANSLAT ION 

1 4 . 0  L B S .  

1 9 . 4  LBS 

1 0 . 7  L B S .  

8 . 0  LBS 

4 .  3 LBS 

3 . 3  L B S .  

5 - 2  

- -

s;c WT 

I N  LBS 

94 ,000 

70 ,000 

4 7 ,600 

3 8 ,000 

28 ,600 

31 ,000 

8 ,400 
' 

8 ,000 

N/A 

N/A 

94 ,000 

70 ,000 

38,000 

2 8 ,600 



TABLE 5 - 3  G&N RCS ATT I TUDE HOLD PROP E L LANT U SAGE 

RATES ( L BS/H R )  

0 . 5° OI::AOBANO 5 .  0 ° DE AD BAN D 

3-AX I S  2 -AX I S  3 - AX I S  2 - AX I S 
p & y p & y 

0 . 066 0 . 0 1 1 0 . 0 066 0 . 00 1  

0 . 2 1 6 0 . 1 52 0 . 02 2  0 . 0 1 5  

1 . 0 1 5 0 . 1 95 0 .  1 0  0 . 020 

2 .  0 4  l .  0 1  2 . 20 0 .  1 0 1 

l .  9 5  0 . 55 0 . 20 0 . 05 5  

3 . 0  1 . 3 0 . 30 0 . 1 3  

NOTE : 3-Ax i s  i s  for 2 adj a cent q u ads 

2 - Ax i s i s  fo r 2 opposi te q u ads 

5 - 3  

1 0 . 0° DEADBAND 

3 -AX I S  2 -AX I S  
p & y 

0 . 00 3 3  0 . 0005 

0 . 0 1 1 0 . 00 7  

0 . 05 0 . 0 1 

0 .  1 0  0 . 0 5  

0 . 1 0  0 . 02 8  

0 . 1 5  0 . 06 5  

S / C  WT 
IN  LBS 

9 8 ,000 

9 4 ,000 

70 ,000 

64 ,000 

45 ,600 

3 7 ,600 



AS-506/CSM- l 07/LM5  PROPELLAiH BUDGET . 
The res u l ts of the Prope l l ant  Budget Ana l ys i s  are s ummari zed i n  the 
fol l ow i ng Tab l es and  F i gure s : 

TABLE 5-4 

TABLE 5-5  

TABL E 5-6 

TABLE 5-7 

TABLE 5-8 

TABLE 5-9 

TABLE 5- 1 0 

F I GURE 5 - l  

F I GURE 5 - 2  
F I GURE 5 - 3  
F I GURE 5-4  

SM  RCS  Prope l l ant  Load i ng And  Usage Summary 

SM RCS Budget 

SPS Prope l l ant Load i ng & U sage Summary 

LM RCS Prope l l a nt Load i ng And U s age Summary 

LM RCS Budget 

DPS Prope l l ant Load i ng And U s age Summary 

.1\PS Prope l l ant Load i ng And Usage Summary 

Total  SM RCS Prope l l ant  Profi l e  

Quads  A&C SM RCS Propel l ant  Profi l e  

Quads  B&D SM RCS Prope l l ant  Profi l e  

Total  LM RCS Prope l l an t  Profi l e  

SM-RCS BUDGET/.----- � -� 

GROLJrW RULE( & ASSUMPT I ONS 

l .  The  transpos i t i on and doc k i ng phase  of the  mi s s i on i nc l udes 
an SPS evas i ve maneuver . 

2 .  The f i rst  and t h i rd mi dcourse  correct i ons ( trans l unar )  are 
execu ted as SPS burns w i th the  th i rd MCC fo l l owed by an RCS tri m .  

3 .  Pas s i ve thermal  control i s  as sumed to be i n  the  PGNCS wi de 
deadband control  mode and to req u i re l l b/hr ( as compared to l . l - l . 7  
on Apol l o  8 i n  the SCS control mode ) .  

4 .  The s i xth mi dcourse  correcti on ( transeart h )  i s  executed as 
an RCS burn of 5 fps . 
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TABLE 5-4  SM RCS PROPELLANT LOADING AND USAGE SUMMARY 

Nomi nal loaded 

Init i a l  outage due to loaded mixture ratio 

Total trapped 

Gauging i naccuracy 

Deliverabl e SM-RCS propellant  

Nom i n a l  usage 

Trans l unar  phase 

o Tra nsposition and doc k i ng 1 1 0  
o Midcourse corrections  38  
o Pas s i ve thermal control 76  
o Other 97 

35 1  

Lunar orbit phase  (LOI-TEI inclusive ) 2 1 5 
o Docked CSM activit i e s  

o Undocked CSM act iv i t i es 

Transearth P hase  

o Midcours e  corrections 

o Pa s s ive thermal control 

o Other 
Outage due to m i s s i on duty cycle 

mixture rati o 

Nomi nal rema i n i ng 
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74  
1 4 1  

23 
6 1  

1 04 

41 

l 342 . 4 l b 
1 5 . 6  
26 . 4  
80 . 4  

1 220 . 0  

681 

489 l b 
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I O O o 'l R E A C Q U I R E M S F N  3 8 0 '1 7 o  , 3 9 1 6 o 8  b 8 ,  
R O L L  o . s  D E G / S E C 

1 0 0 o 5  M A N E U V E R  T O  S X T  T R A C K I N G 3 8 0 '1 b o I o 7 9 1 5  t l  b 8 o  

I O i o O P 5 2  I M U � L I G N 3 8 0 '1 5 o , a  9 1 '1  t 3  6 8 ,  

5- 1 3  



TABLE 5- 5 ( CONT ' D ) 
S M - R c S  P R O P E L L A N T B U D G E T 

1 0 2 . 3 M N V R  T O  L O G  S I T E O B S  A T T  

1 0 2 o 3  L O G  S I T E O B S  

) 0 2 o 7  T R A C K  L M  

1 0 2 o 9  R E A C Q U I R E M S F N  

R O L L  0 , 5  O E G / S E C  

1 0 3 o 0  P S 2  I M U A L I G N 

1 0 � . 3  R E A C Q U I R E M S F N  

R O L L  0 , 5  O E G / S E C  

I O S o U  P L A N E  C H A N G E  

M N V R  T O  B U R N  A T T  

I O S o O  . A T T I T U D E  H O L D  O o S  D E G  D B  P G N C S 

) Q S , O  U L L A G E  

Z J E T  B A N D  D 

I O S o l S P S  B U R N  

B U I L D U P  

I 0 S • I S T E A D Y  S T A T E  

I O S , I T A I L O F F  

I 0 S t 1  D A M P  S H U T D O W N  T R A N S I E N T  

1 0 S o 3  P S 2  I M U A L I G N 

1 0 S o 3 M A N E U V E R  T O  S L E E P  A T T I T U D E  

5- 1 4  

S I C tiT 
( L B S ! 

3 8 0 � � . 

3 8 0 � � .  

3 8 0 � 2 .  

3 8 0 � 2 .  

3 8 0  .. 0 ·  

3 8 0 3 8 . 

3 8 0 3 7 o  

3 8 0 2 3 .  

3 8 0 2 0 •  

3 7 9 5 3 o  

3 7 9 1 1 .  

3 7 9 1 0 ,  

3 7 9 0 9 • 

3 7 9 Q 8 , 

s M 
R c s 

L E F T  

I l5 l 

, a  9 1 3 • 6  6 8 ,  

, '1  9 1 3 o l 6 8 ,  

1 . 7  9 1 1 • '1 6 8 ,  

, 3  9 1 1 o l 6 8 ,  

1 , 7  9 0 9 · '1  6 8 ,  

, 3  9 0 9 t l 6 8 ,  

1 , 8 9 0 7 • '1  6 8 ,  

. a  9 0 6 • 6  6 8 ,  

, o  8 9 2 t 6  6 6 ,  

o l  8 9 2 • 5  6 6 ,  

1 , 1  8 9 0 o 'l  6 6 ,  

, a  8 8 9 • 6  6 6 , 

l o 7 8 8 7 o 9  6 6 ,  



TABLE 5-5  ( CONT ' D ) 
S M • R C S  P R O P E L L A N T  s U D  G E T  

T I M E E V E N T 5 / c W T  5 M · R c 5 S M · R c S  5 M -
( H � ) c L a  5 1 U 5 E o  l. E F  T R c s 

l l. B S ) I L B S l l. E f' T  
( � ) 

I 0 9 ,  S M A N E U V E R  T O  L O O K  S E E  A T T I T U D E  3 7 9 Q b o 1 • 7 8 8 6 o 2  6 6 ,  

1 I � • S M A N E U V E R  T O  S L E E P  A T T I T U D E  3 7 9 0 '1 . 1 • 7 a 8 � · 5  6 6 ,  

I 1 8 , 7 P S 2  I M U A L I G N 3 7 9 0 '1 , , a  a a 3 o 7  6 6 ,  

I 2 0 ,  1 O R I E N T  f' O R  S E X T A N T  T R A C K I N G 3 7 9 0 3 . , a  B a 3 o 0  6 6 , 

I 2 0 , I S E X T A N T T R A C K I N G 3 7 9 0 i o I , 3 8 a I , 7 6 6 ,  

I 2 0 ,  I � E A C Q U I R E  M S F' N  3 7 9 0 1 . ' I a a I ,  6 6 6 ,  

1 2 2 o 5  M A N E L• V E R  T O  S U P P O R T  L. M  L I F T O F F'  3 7 9 0 i o • 6 8 8 0 o 8  6 6 ,  

I 2 2 , 5 M I N  I M P U L S E  C O N T R O L.  3 7 8 9 9 . I , 3 8 7 9 o 5  6 6 ,  

1 2 J .  5 M N V R T O  B U R N  A l l  3 7 8 9 8 , I , 7 B 7 7 o 8  6 S , 

1 2 J .  s A T T I T U D E  H O L D  o . s  D E G  D B  P G N C 5  3 7 8 9 7 . , 8  8 7 7 · 0  6 5 ,  

I 2 J ,  7 R E A C Q U I R E L M 3 7 a 9 5 o I , 7 8 7 5 o 3  6 S ,  

1 2 3 o 7  M I N I M U M  I M P U L S E  C O N T R O L 3 7 8 9 3 .  2 , 2  8 7 3 o l  6 S ,  

1 2 3 . 7 A T T I T U D E  H O L D  O o 5  D E G  D B  P G N C S  3 7 8 9 2 · • 8 B 7 2 o 'l  6 S ,  

I 2 � ,  0 M N V R  T O  R N D Z  T R A C K I N G A T T  3 7 a 9 0 o  I , 7 8 7 0 o 7  6 5 ,  

j 2 '1 o 0  M I N I M U M  I M P U L S E  C O N T R O l.  3 7 8 8 B o 2 , 2  8 6 8 o 5  6 S ,  

5 - 1 5 



TABLE 5- 5 ( CONT ' D ) 
S M • R C S  P R O P E L L A N T B U D G E T  

T I M E  E V E N T  5 / C  W T  S M • R C S  S M • R C S  S M ·  
I H R )  I L B S I U S E D L E F T R e s  

I L B S I ! L B S I L E F' T  
! i I 

I 2 'I • 'I M N Y R  T O  B U R N  1\ T T  3 7 8 8 7 t I , 7 8 6 6 o 8  6 5 ,  

I 2 'I • 'I R N O Z  N A Y  3 7 8 8 5 . I , 7 8 6 5 o l  6 '1 , 

I 2 'I • 'I M I N I M U M  I M P U L S E  C O N T R O L  3 7 8 8 3 ·  I , 7 8 6 3 t 'l  6 '1 ,  

1 2 '1 o 'i  A T T I T U D E  H O L D  o . s  D E G  D B  P G N C S  3 7 8 8 2 ·  , 8  8 6 2 t 6  6 '! , 

1 2 'i o 6  R N D Z  N A IJ  3 7 8 8 1 .  I , 7 8 6 0 o 9 6 '1 .  

1 2 '1 , 6  M I N I M U M  I M P U L S E  C O N T R O L  3 7 8 7 7 , 3 , 9 8 5 7 , 0  6 '1 , 

1 2 'i o 6  A T T I T U D E H O L D  O t 5  D E G  D B  P G N C S  J 7 8 7 6 t  , a 8 5 6 · 2  6 1f t  

1 2 '1 o 6 A T T  H O L D  3 7 8 7 3 t  J , O 8 5 3 • 2  6 '! , 

I 2 '! • 6 R E I N I T I A T E  R N D Z  N A Y  3 7 8 7 1 ·  I , 7 B S  I • S 6 ) , 

1 2 '1 o 6  M I N I M U M  I M P U L S E C O N T R O L  3 7 8 6 9 . 2 , 2  B 'l 9 o 't  6 3 ,  

1 2 '1 o 6  A T T  H O L D  3 7 8 6 7 .  2 . 2  8 't 7 t 2  6 ) , 

1 2 '1 . 9 M N V R  T O  B U R N  A T T  3 7 8 6 5 t  I , 7 B 'i S o 5  6 ) , 

1 2 S o 0  R N D Z  N A Y  3 7 8 6 '1 ·  I , 7 B 'I J o 7  6 3 ,  

1 2  5 o l  M A N E U V E R  T O  C O A S  T R A C K  3 7 8 6 2 . I , 7 8 '1 2 t 0  6 3 ,  

1 2 S o S  O R I E N T  T O  D O C K I N G A T T I T U D E  3 7 8 6 0 t I , 7 B 'I O o J  6 3 ,  

5- 1 6  



TABLE 5 � 5  ( CONT ' DJ 
S M • R C S  P R O P E � � A N T B D G E T  

T I M E E V E N T  S / C  W T  
I H � l I L a S > 

I 2 5 • 7 M A I N T A I N  B O R E S I G H T  3 7 8 5 8 .  

1 2 6 o 0  D O C K I N G '! 3 S 2 D o  

I 2 7 ,  7 M N V R  T O  J E T T I S O N  A T T  '1 3 5 1 9 , -

1 2 8 o 0  J E T T I S O N  L M  I f P S  3 7 8 5 0 . 

1 2 B o 0  O R I E N T  T O  T R A C K I N G A T T  3 7 8 '1 8 o  

1 2 8 o 0 T R A C K  L M  3 7 B 'I B o 

1 2 B o 6  H O L D  I N E R T I A L A T T  3 7 8 '1 7 .  

1 2 9 o 0  P S 2  I M U A L I G N 3 7 8 '1 6 o 

1 3 D o S  P 5 2  I M U A L I G N 3 7 B 'I 5 t  

1 3 U , S  S X T S T A R  C H E C K  3 7 B 'I 5 o  

1 3 1 . 3 T R A N S - E A R T H I N J E C T I O N 3 7 B 'I 3 o 

M N V R  T O  B U R N  A T T  

I 3 I , 3 A T T I T U D E  H O L D o . s  D E G  D B P G N C S 3 7 B 'I 2 o  

I 3 I • 3 U L L A G E  3 7 8 2 8 o  

2 J E T  B A N D D 

I 3 I , S S P S  B U R N  3 7 8 2 5 , 

B U I L D U P  

l 3 l o S S T E A D Y  S T A T E S P S  B U R N  2 7 7 8 S t  

5- 1 7  

S M · R c S  
U S  E o  

I L B S ) 

I , 7 

2 , 5  

I , 2 

'1 , 6  

I , 7 

• 'I 

, 'I  

I , 7 

, a  

. .. 

I , 7 

, a  

I 3 ,  9 

, o  

, 3  

S M • R C S 

L E f T 
( L B S I  

8 3 8 o 6 

8 3 6 o l  

8 3 '1 , 8  

8 3 0 o 3  

8 2 8 o 5  

B 2 B o l  

B 2 7 o 7  

8 2 S o 9  

8 2 S t 2  

8 2 '1 o B  

B 2 3 • I 

8 2 2 o 3  

B 0 8 o 'l  

8 0 8 o 'l  

8 0 8 · 1  

S M -

R e S  
L E f T  
( � ) 

6 2 ,  

6 2 ,  

6 2 , 

6 2 ,  

6 2 , 

6 2 ,  

6 2 ,  

6 2 ,  

6 I , 

6 I , 

6 I , 

6 I , 

6 0 ,  

6 0 ,  

6 0 ,  



T I M E  

I H �  I 

I l I • 5 

I l I • 5 

l l 2 o 0  

I l l e S  

I l l e S  

1 3 3 o 5  

I 3 l , 5 

1 '+ 0 , 0  

1 '+ 7 o 6  

I '+ B o 5  

1 '+ 8 o 5  

l 'l 8 o 5  

I '+ B o 7  

l 'l 8 o 7  

1 '+ 8 , 7  

TABLE 5 - 5  ( CONT ' D ) 
S M • R C S  P R O P E L L A N T  B U D G E T  

E VE:: N T 

T A I L O F F  

C A M P  S H U T D O W N  T R A N S I E N T  

P 5 2  I M U A L I G N 

O R I E N T  F O R  P T C 

l A X  I S  0 , 2  

A T T I T U D E  

R O L L  0 • I 

D E G / S E C  

H O L D  o . s  

D E G / S E C 

D E G  

P I T C H  A N D Y A W  C O N T R O L  

P I T C H  A N D  Y A W C O N T R O L  

P 5 2  I M U A L I G N 

M I D C O U R S E C O R R E C T I O N  

M N V R  T O  B U R N  A T T  

A T T I T U D E  H O L O o . s  

D E L  V E L  • N O M  Z E R O  

O R I E N T  F O R  P T C  

3 A X I S  0 , 2  D E G / S E C  

A T T I T U D E  H O L D  o . s  

R O L L  o • I D E G / S E C 

N O  

D E G  

D E G  

D B  

s 

D B 

D B 

S I C  W T  

I L B  S I 

2 7 7 '+ 5 •  

2 7 7 '+ '+ • 

2 7 7 '+ 2 •  

2 7 7 '1 1 · 

P G N C S  2 7 7 'l l o  

2 7 7 '+ 1 •  

2 7 7 l '+ •  

2 7 7 2 7 . 

2 7 7 2 S o  

2 7 7 2 'l o  

P G N C S  2 7 7 2 3 o  

2 7 7 2 3 • 

2 7 7 2 2 •  

P G N C S  2 7 7 2 1 · 

2 7 7 2 1 · 

5- 1 8  

S M • R C S  S M • R C S  S M -
U S E D L. E r T  R e s  

I L B 5 I I L B  S l L E F T  
I i I 

. o 8 0 8  • I 6 0 ,  

I • I 8 0 7 . 0  6 0 ,  

I , 5 a o s . s  6 0 ,  

, 6  8 0 '+ o 9  6 0 , 

. a 8 0 '+ • 1  6 0 , 

• I 8 0 'l o 0  6 0 ,  

6 , 5  7 9 7 o S  S 9 ,  

7 , 5  7 9 0 o 0  5 9 ,  

I , S 7 8 8 o 6  S 9 ,  

I , 5 7 8 7 o l  5 9 ,  

• 8 7 8 6 o 3  S 9 ,  

. o  7 8 6 t l  5 9 , 

. 7  7 8 S o 7  5 9 , 

. a 7 8 '+ o 9  s a , 

• I 7 8 'l o 8 s a ,  



TABLE 5- 5 (CONT ' D ) 
S M • R C S  P R O P E L L A N T B U D G E T  

T I M E E V E N T  s ; , w T 
I H � )  ( L B S I  

1 '+ 8 . 7  P I T C H  A N D  Y A W  C O N T R O L  2 7 7 1 3 · 

1 5 b .  u P I T C H  A N D Y A W  C O N T R O L 2 7 7 0 b o  

l b 3 o :O  P i T C H  A N D Y A W  C O N T R O L  2 7 b 9 7 o 

I 7 2 • 0 P S 2  I M U A L I G N 2 7 6 9 6 • 

1 7 2 .  5 M I D C O U R S E  C O R R E C T I O N N O  6 2 7 6 9 '+ • 

M N V R  T O  B U R N  A T T  

I 7 2 • S A T T I T U D E  H O L D  a . s  D E G  D B P G N C S  2 7 6 9 3 . 

1 7 2 . 5 R C S  - x  T R A N S  s r P S  2 7 6 7 7 .  

I 7 J • 0 O R I E N T  F O R  P T C  2 7 6 7 7 . 

3 A � I S  o . 2  D E G / S E C  

1 7 J . u A T T I T U D E H O L D O o 5  D E G  D B P G N C S  2 7 6 7 6 o  

I 7 3 • 0 R O L L 0 .  1 D E G / S E C 2 7 6 7 6 o  

I 7 3 • o P I T C H  A N D Y A I'/ C O N T R O L  2 7 b 6 7 o  

I 7 8 .  0 P I T C H  A N D  Y A 'II C O N T R O L  2 7 6 5 8 . 

I 9 1 , 2 P 5 2 I M U 4 L l G N 2 7 6 S 6 o 

1 9 2 o 0  M I D C O U R S E  C O R R E C T I O N N O  7 2 7 6 S S o  

M N V R  T O  B U R N  H T  

1 9 2 t 0  A T T I T U D E  H O L D  O • S  D E G  D B  P G N C S  2 7 6 5 '+ •  

5- 1 9  

S M • R c S 
U S  E o 

( L B S )  

a . J  

7 . s  

8 . 5  

I • 5 

I • s 

. a  

I 6 • I 

• 7 

• 8 

• I 

9 . 0  

9 . 2 

I • 5 

I • S 

, a  

S M · R c S S M -

L E F T R c s 
( L B S I L E F T  

( � )  
7 7 6 o S  s a .  

7 6 9 o 0  5 7 .  

7 b O o S  s 7 .  

7 5 9 o 0  5 7 . 

7 5 7 o 5  5 6 .  

7 5 6 t 7  5 6 .  

7 '1 0 t b  5 5 , 

7 '1 0 t 0  s s . 

7 3 9 o 2  5 5 .  

7 3 9 • I 5 5 , 

7 3 0  o l  5 '1 . 

7 2 0 , 9  5 '1 .  

7 1 9 • '+  s .. .  

7 I 7 • 9 5 3 , 

7 1  7 o l  5 3 .  



TABL E 5 -5  ( CONT ' D ) 
S M • R C S  P R O P E L L A � T  B U D G E T  

T I M E  E V E � T S I C  W T  S M • R C S  S M - R C S  S M ·  
I H R I I L B S I  U S E D L E F T R e s  

I L B 5 I I L B S I L E F T  

I $ I 
I ?  2 • o D E L  V E L  " N O H  Z E R O 2 7 6 5 '1 . • 0 7 I 7 o l  5 3 , 

1 9 2 o 0  S T A R  C H E C K 2 7 6 5 3 .  . .. 7 I 6 • 7 5 3 , 

M I N  I M P U L S E  

I 9 2 • 8 M A N E U V E R  T O  R E E N T R Y  A T T I T U D E  2 7 6 5 2 . 1 • 5 7 1 s .  2 5 3 , 

l 9 3 .  3 I M U A L I G N 2 7 6 5 0 . l • 5 7 I 3 • 7 5 3 , 

l 9 3 .  J A T T I T U D E  H O L D o . s  D E G  1) 8  P G N C S  2 7 6 5 0 .  , 1:1  7 I 2 • 9 S J ,  

1 9 3 . 3  P I T C H  T O  A C Q U I R E H O R I Z O N  2 7 b 'i 9 o , b 7 I 2 . J  5 3 , 

1 9 3 .  3 Y A w  'i S  D E G  2 7 b 'i 8 . , 7  7 I 1 • 6 S J ,  

1 9  3 .  3 A T T I T U D E  H O L D  o . s  D E G  D B  P G N ( S  2 7 b 't 7 . , 8 7 I 0 • 9 5 3 ,  

! 9 '1 o B  .; .'1 / S M S E P A R A T I O N 1 5 2 6 1 o B , O  7 0 2 · 8  5 2 ,  

D E L T A  V E L • 3  F P S 

5-20 
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SERV I CE PROPULS I ON SYSTEM 

GROUND RULES AND ASSUMPT IONS 

l .  There i s  a non-propu l s i ve prope l l ant  l os s  of 1 4 . 4  l b  for each eng i ne 
s tart .  LM rescue  a s s umed three eng i ne s tarts . 

2 .  A mi ss i on f l ex i b i l i ty �V of 900 fps has  been i nc l uded i n  the SPS 
budget to prov i de the  capabi l i ty to perform a worst case LM rescue , 
or  to  hand l e severa l other conti ngenc i es ( such  a s  l os s  of  PGNCS ) , 
or to  perform a q u i cker earth return . 

3 .  Spacecraft wei ght : 

CM . . .  . 
SM . . .  . 

SLA R i ng . 
Tan ked SPS  . 
LM ( unmanned ) 

Tota l . . . 

4 .  Lunar orb i t act i v i ty :  

1 2  280 . 3  l b 
1 0  595 . 2  l b  

98 . 0  l b  
40 606 . 4  l b  
33 3 1 7 . 9  l b  

96 897 . 8  l b  

Tota l we i ght  tran sfer ( CSM to LM ) 456 . 0  l b  
Total  we i ght  tra nsfer ( LM to CSM ) 284 . 0  l b  

5 .  SM RCS , EPS , and ECS we i g h t  l os s e s :  

M i s s i on Per i od 

EL to TLMC . 
TU�C to LO I - 1  
LO I - 1  t o  LO I - 2  
LOI - 2  to LOPC 
LOPC to TE I  

I ncrementa l Wt . Los s ,  l b  

88 . l 
41 7 . 0  

35 . 0  
1 3 1 . 7 
1 93 . 0  

6 .  SM RCS u sage for LM rescue wa s 53 1  l b .  

7 .  Performance parameters : 

I s p  = 3 1 4 . 6  seconds 
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TABL E  5-6  G M I S S I ON S P S  PROPEL LANT LOAD I NG & U SAG E S UMMARY 

I T EM 

Loaded 

Trapped and u na va i l ab l e 

Outage 

U n ba l a nce me ter b i a s  

Av a i l a b l e for uV 

Req u i red f o r  6.V 

TLMC ( 1 20 f p s ) 

L O I - 1  ( 2861 . 2  fps ) 

LO I - 2  ( 1 38 fps ) 

LOPC ( 1 7 . 6  fps ) 

T E I  ( 3 1 70 . 6  fps ) 

Nomi n a l  rema i n i ng 

M i s s i on fl ex i b i l i ty uV ( 900 fps ) 

D i s pe r s i ons ( -3o ) 

Prope l l a n t  marg i n 

5- 2 5  

PROP EL LANT 
R E QU I R E D ,  LB 

441 . 4  

5 1 . 4  

1 00 . 0  

l 1 55 . 3  

2 3  465 . 1  

985 . 8  

78 . 4  

9 926 . 6  

2 1 7 5 . 6  

5 26 . 2  

PROPELLANT 
REMA I N I NG ,  L B  

40 808 . 7  

40 367 . 3  

40 3 1 5 . 9  

40 2 1 5 . 9  

40 2 1 5 . 9  

39 060 . 6  

1 5  595 . 5  

1 4  609 . 7  

1 4  53 1 . 3  

4 604 . 7  

4 604 . 7  

2 429 . l 

902 . 9  

902 . 9  



L�1 RCS BUDG ET  

GROUND RULES  AND  ASSUMPT I ONS 
1 .  Data for the LM RCS eng i ne performance and prope l l ant  

rea u i reme nts  were obta i ned from t he  Spacecraft Operat i ona l  Data 
Boo k .  

2 .  Al l ori enta t i on maneuvers were a s s umed to be made at  2 . 0  deg/sec . 

3 .  Al l ori enta t ' on maneuvers were a s s umed to be three-ax i s 
maneuvers . 

4 .  L i ne-of- s i q ht wi th the CSM wa s a s s umed to be ma i n ta i ned i n  
the m i n i mum- i mpu l se mode . 

TABLE 5 -7  RCS  PROP E LLANT LOADI NG AND USAGE SUMMARY 
-����---

Loaded 
Trapped 
Nom i n a l  del i vera b l e  
Gag i ng i naccu racy and l oad i ng to l e rance 
Mi xture rat i o  unce rta i nty 
Usa b 1 e 
Nom i n a l  mi s s i on req u i �ement  
Nomi na 1 rema i n i nq 

6 33 . 0  
- 40 . 6  
592 . 4  
- 39 . 5  
- 1 7 . 0  
535 . 9  
359 . 7  
1 76 . 2  

TABLE 5-8  LM  - RCS PRQP E LLANT BUDGET 

T I M E  LM 
EV ENT T IT L E  S / C  WT RCS 

HRS M I N  ( LB S )  USED  
( LBS ) 

D 0 OUTPUT PROP�LLANT LOAD I NGS  33763 . . 0  
0 0 D E B I T  DPS  WATER  33738 . . 0  

97 25 RCS  HOT F IRE 33733  5 . 0  
98 1 8  IJ NDOCK ING 33733 .  . 0  
98 1 8  �ULL  UNDOCKI NG V ELOCITY 33732 .  1 . 9 
98 23  LM MNVR  FOR  INSP ECT I ON YAW 33730 . 1 . 7 
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LM 
RCS 

L E FT 
( L B S )  
633 . 0  
633 . 0  
628 . 0  
628 . 0  
6 26 .  1 
624 . 4  

LM 
RCS 

L EFT 
( % ) 

1 00 .  
1 00 . 
9 9 .  
99 . 
9 9 .  
9 9 .  



LM - RCS P ROP E L LANT BUDGET - Con t i n u o u s 

T I ME 
LM LM LM 

S/C WT RCS RCS RCS 
EVENT T I Tl E  ( LB S ) U S E D  L EFT L EFT 

HRS M I N  ( LBS ) ( LB S ) ( % )  

98 23 LM MNVR FOR I NS P E CT I ON P I TCH 33728 . 2 . 0 622 . 4  98 . 
98 2 3  L M  MN VR FOR I NS P E C T I O N  YAW 3372 7 .  . 8 62 1 . 6  98 . 
98 2 3  FO RMAT I ON FLY I NG 33725 . 2 . 0  6 1 9 . 6  98 . 
98 2 3  OEB I T  D P S  WATE R  33700 . . 0  6 1 9 . 6 98 . 
98 50 RR LOCK ON MNVR 33696 . 4 . 3 6 1 5 . 3 97 . 
99  1 0  I M U  REAL I GN STAR 1 33692 . 4 . 3  6 1 1 . 0  97 . 
99 1 0  I MU REAL I GN STAR 2 33687 . 4 . 3 606 . 7  96 . 
99  1 0  I MU REAL I GN STAR 3 33683 . 4 . 3  602 . 4  95 . 
99  1 0  DEB I T  DPS WATE R  33676 . . 0  602 . 4  95 . 
99 35 MNVR TO DO I B URN ATT I TU D E  3 3672 . 4 . 3  598 . 1  94 . 
99  35  ATT I TUDE HOLD 3367 1 . . 4  597 . 8  94 . 
99 42 2 J ET U L LAGE 33665 . 5 . 9  59 1 . 9  94 . 
99 42 DOI  BURN 3341 6 .  . 0  5 9 1 . 9  94 . 
99  42 MOMENT CONTROL DO I BURN 3341 6 .  . 5  59 1 . 3  93 . 
99  42  T R I M  HORI ZONTAL RES I D UAL 33408 . 7 . 6 583 . 7  92 . 
99 42 P I T C H  DOWN 90 D E G  33407 . l . O 582 . 8  92 . 
99 42 ATT I TUDE HOLD 33407 . . 5  582 . 3  92 . 

1 00 0 MNVR TO P O I  ATT I TU D E  33402 . 4 . 3  578 . 0  9 1 . 
1 00 0 MAI NTA I N  LOS 33401 . 1 . 5 576 . 5  9 1 . 
1 00 0 ATT I TUDE HOLD 33400 . . 6  575 . 9  9 1 . 
1 00 0 DEB I T  D P S  WATE R  33398 . . 0  5 7 5 . 9  9 1 . 
1 00 39 2 JET U L LAGE 33392 . 5 . 9 5 70 . 1  90 . 
1 00 39  P O I  BURN 1 6 1 23 .  . 0  570 . 1  90 . 
1 00 39 POI MOMENT CONTROL 1 609 1  . 3 1  . 5 538 . 6  85 . 
1 00 50  TOUCH DOWN 1 6045 . 46 . 3  492 . 3  78 . 
1 1 3  00 ADD LUNAR SAMP L E S  1 6 1 38 .  . 0  492 . 3  78 . 
1 22 2 3  L UNAR L I FT O F F  1 1 07 9 .  . 0  492 . 3  78 . 
1 22 28 POWERED ASCENT AND MOMENT CONT ROL 6 1 2 1  . . 0  492 . 3  78 . 
1 22 35  I NS E RT I ON BURN C ONTROL 6 1 1 9 .  1 . 8 490 . 5  7 7 . 
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LM - RCS PROPELLANT BUDGET - C o n ti n u e d  

LM LM LM 
T I ME EVENT TITLE  SIC  WT RCS RCS RCS 

( LBS ) USED  LEFT LEFT 
HRS M I N  ( LBS ) ( L BS ) ( % )  
1 22 35  TR I M OUT OF  PLANE ERROR 6 1 1 6 .  3 . 3 487 . 1  7 7 . 
1 2 2 35  ATT I TUDE HOLD 6 1 1 2 .  3 . 7  483 . 4  76 . 
1 2 2 40 I MU REAL I GN STAR l 6 1 1 1  . . 6  482 . 8  76 . 
1 2 2 40 I MU REAL I GN STAR 2 6 1 1 1  . . 6  482 . 1  7 6 . 
1 22 40 I MU REAL I GN STAR 3 6 1 1 0 .  . 6  481 . 5  76 . 
1 2 2 5 5  RR LOCK ON �1NVR  6 1 09 .  . 6  480 . 8  76 . 
1 2 2 5 5  MAI NTA I N  LOS 6 1 06 . 3 . 3  477 . 5  7 5 . 
1 2 2 5 5  ATTI TUDE HOLD 6 1 05 .  1 . 2 476 . 3  7 5 . 
1 2 3 26 CSI BURN RCS +Z 6 0 7 2 . 3 2 . 6  443 . 7  70 . 
1 2 3 2 6  ATT ITUDE  HOLD 6068 . 3 . 8 440 . 0  70 . 
1 2 3 30 MAI NTA I N  LOS 6064 . 4 . 2  4 3 5 . 8  69 . 
1 2 3  30 MNVR TO PLANE CH.A.NGE ATT ITUDE 6064 . . 6  435 . 2  69 . 
1 2 3 30 ATT ITUDE HOLD 6062 . 1 . 2 434 . 0  69 . 
1 2 3 55 RCS PLANE CHANGE BUR�i 6058 . 4 . 3  4 29 . 7  68 . 
1 2 3 5 5  ATT ITUDE  HOLD 6054 . 3 . 8  429 . 7  6 8 .  

1 2 3 5 5  ATT I TUDE HOLD 6054 . 3 . 8  4 2 5 . 9  6 7 . 
1 2 3 5 7  RR LOCK  ON  �1NVR  6054 . . 6  425 . 3  67 . 
1 2 3 5 7  MAI NTAI N  LOS 605 1 . 2 . 5  422 . 8  6 7 . 
1 2 3 5 7  ATT I TUDE HOLD 6 0 5 0 . 1 . 2 4 2 1 . 6  6 7 . 
1 24 2 4  CDH  RCS BURN 6049 . 1 . 4  420 . 2  66 . 
1 2 4 2 4  ATT I TUDE HOLD 6045 . 3 . 8 41 6 . 4 66 . 
1 24 2 4  MAI NTAIN LOS 6040 . 5 . 0 4 1 1 . 4 6 5 . 
1 2 4 24 ATT ITUDE  HOLD 6039 . 1 . 2 4 1 0 . 2  6 5 . 
1 2 5 2 RCS TP I BURN 6022 . 1 6 . 7  393 . 5  6 2 . 
1 2 5 2 MAI NTAI N  LOS 6 0 2 0 . 1 . 7 3 9 1 . 8  6 2 . 
1 2 5 1 5  MCC AND BREAKI NG 5 98 7 . 33 . 3  3 5 8 . 5  5 7 . 

1 2 5 1 5  ATT I TUDE  AND LOS CONTROL 5 9 7 1  . 1 6 . 0 342 . 5  54 . 
1 26 0 DOCK I NG 5949 . 2 2 . 4  3 20 . 1  5 1 . 
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DESCENT P ROPULS I ON SY STEM ( DP S )  

GROUND RULES AND ASSUMPT I ONS 

l .  I n tegrated average I S P  = 301 . 25 seconds 

2 .  LM separa t i on we i g h t  of 33742 l b  

3 .  Non -6V c o n s umab l es of 33 . 7  l b  
p r i o r  to D O I  a n d  1 78 . 9  l b  from 
D O I  to l un a r  l an d i ng ( l i nea r 
f u n c t i on ) 

TABLE 5-9  M I S S I ON G D P S  PROPELLANT LOA D I NG & U SAGE SUMMARY 

I TEM 

Loa ded
a 

T ra p ped and u n a v a i l a b l e  

Outage 

C o n t i ngenc i es 

E n g i ne v a l ve ma l fu n c t i on 

Red l i ne l ow l ev e l  s en s o r  

U s a b l e f o r  t1V 

Req u i red for uV of 6997 fps
b 

D i s pers i ons (-3o ) 

PROP E L LANT 
REQU I RED , L B  

2 23 . 5  
29 . 8  

64 . 0  
68 . 7  

1 7  268 . 3  
2 70 . 7  

PROPELLANT 
REMA I N I NG ,  L B  

1 8  1 79 . 7  
1 7  956 . 2  
1 7  926 . 4  

1 7  862 . 4  
1 7  793 . 7  
1 7  793 . 7  

525 . 4  
254 . 7  

Prope l l a n t  marg i n  above 3o 254 . 7  

a6 9 7 0 . 4  l b  f u e l  and 1 1 , 2 09 . 3  l b  oxi d i ze r ; refl ects o p t i mum f u e l  o ff- l oad i n g  
to mi n i m i z e  ma l funct i on pena l ty .  

b 275 . 9  l b  for D O l  a n d  1 6 , 992 . 4  l b  for P O I . 
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ASCENT PRO PULS ION SYSTEM (APS ) 

GROUND RULES AND ASSUMPT I ONS  

l .  

2 .  

3 .  

I ntegrated average I s p  = 307 . 5  s econds . 

Ascent we i g ht at  l unar  l i ftoff i s  1 0  879  l b .  

M i xture ra t i o  for powered a s cent i s  1 . 606 . 

TABLE  5- 1 0 M I S S I ON G APS PROPELLANT LOAD I NG & U SAG E SUMMARY 

ITE�1 

Loaded a 

Trapped and unavai l ab l e  

Outage 

Conti ngenc i es 

Eng i ne ma l funct i on 

Usab l e  for ::o.V 

Req u i red for ::o.V of 6090 fps 

D i spers i ons ( - 3c 
Prope l l a nt ma rg i n  above 3c 

PROPELLANT 
REQU I RED , L B  

48 . 9  

1 3 . 0  

1 7 . 7  

4 997 . 2  

59 . 2  

PROPELLANT 
REMA I N I NG ,  LB 

5 227 . l 

5 1 78 .  2 

5 1 65 .  2 

5 1 47 . 5  

5 1 47 . 5  

1 50 . 3  

9 1 . 1  

91 . 1  

a2008 . 7  l b  fuel  and  32 1 8 . 4  l b  oxi d i zer ; refl ects opti mum fue l off- l oadi ng to 
mi n i m i ze ma l funct i on pena l ty .  
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AS-506/CSM- l 07/LM5 CRYOGEN I C/ EPS AND ECS BUDGET 

The res u l ts  of the Cryogen i c ,  EPS , and ECS a na lys i s  are s ummar i zed i n  the 
fol l owi ng tab l es and fi g ures : 

Tab l e 5- l l  CSM Cryogeni c Load i ng And Usage Summary 

TABLE 5- 1 2  Summary For Descent Stage EPS  Ana ly s i s  

TABLE  5- 1 3  Summary For Ascent Stage EPS  Ana l ys i s  

TABLE  5- 1 4  LM RCS Summa ry 

F I GURE 5 - 5  C SM  02 PRO F I LE 

F I GURE 5-6 CSM H2 PRO F I L E  

F I GURE 5-7 CSM POWER PRO F I LE 

F I GURE 5-8 LM DESCENT POWER PROF I LE 

F I GURE 5-9  LM ASCENT POWER PROF I LE 

F I GURE 5 - 1 0  L M  TOTAL CURRENT PROF I LE 

F I GURE 5- l l  LM DESCENT 02 PROF I LE 

F I GURE 5- 1 2  LM ASCENT 02 PROF I L E  

F I GURE 5 - 1 3 LM DESCENT H20 PRO F I L E  

F I GURE  5 - 1 4 LM ASCENT H20 PRO F I LE 
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CSM EPS  BUDGET 

ASSUMPTI ONS AND GROUND RULES 

l .  1 00% fi l l  for H2 and 02 

2 .  F i rs t  opportu n i ty l i ftoff 

3. No ven ti ng al l owance i nc l uded 

4.  Two comp l ete LM and tunnel  press ur i zat i on s  
are i nc l uded 

5 .  EPS Hydrogen cons umpt i on  rate ( l b/ h r )  = 0 . 00257  x I ft 
. 

6 .  E PS Oxygen cons umpt i on rate ( l b/ h r )  = 7936 x H 2  

7 .  Fue l  ce l l s  were p urged every 900 A-h 

8 .  Avg ECS rate was . 4  lb/h r  
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