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This final version of the Apollo 14 Flight Plan is number two of a set sent
to Honeysuckle Creek Tracking Station, Canberra, Australia, for support of
the mission.

It is dated January 18 1971 and was received at the station on January 27,
four days before launch.

Honeysuckle Creek was one of NASA’s three prime 26 metre dish tracking
sites (the others being Goldstone, California and Madrid, Spain).

This copy was preserved by Honeysuckle Creek’s Hamish Lindsay, who was
responsible for the station’s Technical Support Section. It was presented to
Colin Mackellar by Hamish in July 2004.

The Flight Plan was scanned, and this PDF file assembled, by Colin
Mackellar for www.honeysucklecreek.net, February 2021, the 50th
anniversary of Apollo 14.

For authenticity, the pages have been assembled without rotation of those
pages where text and charts are sideways (they can be easily rotated in a
PDF viewer). Pages 1-27, and 6-1 and 6-2 are foldout charts. Blank pages
have also been retained.
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Flight Plan (January 31, 1971 Launch)
Pen & Ink 1/18/71

Flight Data File Pen and Ink Changes

The enclosed pen and ink changes are included with change C to the
A-pollo 14 Flight Plan dated 1/18/71. The list of effective pages
for change C reflect these pen and ink changes.

1 . P a g e 3 - 1 4 2 :

2 . P a g e 3 - 1 4 2 :

3 . P a g e 3 - 1 9 6 :

Page 3-196:

Page 3-198:

Page 3-198:

Page 1-16:

8 . P a g e 3 - 9 6 :

Page 3-96:

Page 3-98:

At bottom of page change edition from
"Final (Jan)" to "Change C (Jan)" and
D a t e f r o m " D e c e m b e r 2 , 1 9 7 0 " t o /
" J a n u a r y 1 8 , 1 9 7 1 . " ^
At 116:50 change "(000,114,045)
HGA P -84, Y 356" to
"(184,202,045irHGA P 3, Y 229"
At bottom of page change edition from
"Change A (Jan)" to "Change C (Jan)"y
and date from "December 23, 1970" to
"January 18, 1971"

At 139:55 change
"CM/EL/250/CEX (fll ,1/250,<»)(31FR)"
to "CM/EL/250/CEX (f8,l/250,«')(31FR)"

At bottom of page change edition from
"Final (Jan)" to "Change C (Jan)" and
date from "December 2, 1970" to '
"January 18, 1971"

At 140:06 change
"Photo TGT 7, North (fll ,l/250,«')"
to "Photo TGT 7, North (f8,l/250,'»)" ^

Delete TV show on Thursday 4, February x/
7:23 pm CST.

At bottom of page change edition from
"CHANGE A (JAN)" to "CHANGE C (JAN)" at̂
date from "DECEMBER 23, 1970" to ^
"JANUARY 18, 1971"

At 100:58, delete TV callout "CM5/TV-AV6 (f22)
TV (GDS) 101:00 - 101:14"

At bottom of page change edition from /
"CHANGE A (JAN)" to "CHANGE C (JAN)" and /
date from "DECEMBER 23, 1970" to \ /
"JANUARY 18, 1971"

From 101:00 to 101:14 delete TV show

N A S A — M S C — C o m l . , H o u s t o n . T e x a s
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FLIGHT DATA FILE PEN AND INK CHANGES

The enclosed pen and ink changes are included with change B to the
Apollo 14 Flight Plan dated 1/11/71. The list of effective pages for
change B reflect these pen and ink changes.

1. Page 1-16: Under GST and GET for Friday 5, FEB. Change /
"8:20 AM" to 8:06 AM" and "113:40" to "113:43".^

2. Page 1-16: Under CST and GET for Saturday 6, FEB. Change ,/
"3:59AM" to "3:56 AM" and "133:31" to "133:33".

3. Page 3-78: Change CSM IMU roll angle for LOI +2 hr DPS abort
f rom "301" to "121" . s /

4. Page 3-78: Change LM FDAI angles for LOI +2 hr DPS abort
from "10,81,1" to "170,261 ,359".

5. Page 3-79: At bottom of page change edition from "FINAL (JAN)"
to "CHANGE B (JAN)" and Date from "DECEMBER 2, 1970"
to "JANUARY 11, 1971". ^

6. Page 3-79: In the Notes column under S-IVB LUNAR IMPACT change XejiSL
" L O N G 3 3 . 2 5 0 " t o " L O N G - 3 3 . 2 5 0 " . / ' ' • ,

7. Page 3-82: Change "AOS to LOS = 874 SEC" to "AOS TO LOS = 450 SEC".^

Page 3-86: At bottom of page change edition from "FINAL (JAN)" to
"CHANGE B (JAN)" and Date from "DECEMBER 2, 1970" to v
"JANUARY 11, 1971".

Page 3-86: Delete "V48 (21111)(X1111)" and "/21111\" at the /
b o t t o m o f t h e p a g e . 1 X 1111 /

Page 3-87: At bottom of page change edition from "FINAL (JAN" to
"CHANGE B (JAN)" and Date from "DECEMBER 2, 1970" to
" J A N U A R Y 1 1 , 1 9 7 1 " . /

A





11. Page 3-87: Change DAP LOAD STATUS at top of time column from vX
" 2 1111 " t o " 2 11 0 1 " .
Delete "V48 (21101)(Xllll)" and "/21101\" at bottom /
o f p a g e . I x i l l l ) v /

12, Page 3-106: At bottom of page change edition from "CHANGE A (JAN)"
to "CHANGE B (JAN)" and date from "DECEMBER 23, 1970"
t o " J A N U A R Y 1 1 , 1 9 7 1 " . ^

13. Page 3-106: Under CSM LOW ALTITUDE LANDMARK TRACKING PROFILE change
"AOS TO LOS = 72 SEC" to "AOS TO LOS = 52 SEC'tX

14. Page 3-128: At bottom of page change edition from "CHANGE A (JAN)"
to "CHANGE B (JAN)" and date from "DECEMBER 23, 1970"to "JANUARY 11, 1971". y

15. Page 3-128: At 111:58 add "TERMINATE WASTE WATER DUMP", v/

16. Page 3-136: At bottom of page change edition from "FINAL (JAN)" to
"CHANGE B (JAN)" and date from "DECEMBER 2, 1970" to ̂
" J A N U A R Y 1 1 , 1 9 7 1 " . ^

17. Page 3-136: At 114:32 in the time column change
"(10101)" . "(11101)"

( X l l l l ) ( X l l l l )

18. Page 3-148: At bottom of page Change edition from "CHANGE A (JAN)"
to "CHANGE B (JAN)" and date from "DECEMBER 23, 1970".
to "JANUARY 11, 1971".

19. Page 3-148: At 118:24 change "CM4/DC/80/VHBW-BRKT-IVL (f2.8/1/60,")
^ ( 5 1 F R ) " t o " C M 4 / D C / 8 0 / V H B W - B R K T, I V L , P C M C A B L E

(f2.8, l /60, " ) (51 FR)" .

20. Page 3-214: At bottom of page change edition from "FINAL (JAN)" to
"CHANGE B (JAN) and date from "DECEMBER 2, 1970" to
"JANUARY 11, 1971".

B
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At 144:16, delete the following: "REM
BAGS (A8) UNSTOW AND ASSEMBLE:

VACUUM CLEANER, PWR CABLE,
HOSE, AND BAG (SIDE A12, SIDE A80 /CONNECT PWR CABLE (PNL 201)". ̂

"REMOVE DECOMTAMINATION

At 144:32, change "DECONTAMINATION BAGS (A8, Ul)" to
"DECONTAMINATION BAGS".

At bottom of page change edition from "CHANGE A (JAN)
to "CHANGE B (JAN)" and date from "DECEMBER 23, 1970"
to "JANUARY 11, 1971".

At bottom of page change edition from "CHANGE A (JAN)"
to "CHANGE B (JAN)" and date from "DECEMBER 23, 1970" '
to "JANUARY 11, 1971".

In the LM LUNAR IMPACT BOX change "LONG 1929''W" to
"LONG 19.27®W".

In Notes column change "LAT 3.32°S" to "LAT 3.04®S"
and "LONG 23.38®W" to "LONG 24.64°W". sj
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FLIGHT PLAN
(January 31, 1971 Launch)

L I S T O F E F F E C T I V E P A G E S

FINAL DATE
CHANGE DATE
CHANGE DATE
CHANGE DATE

12/2/70
12/23/70
1/11/71
1/18/71 -

INDICATES CURRENT CHANGE

N U M B E R

v A i t h r u i i a 1 / 1 8 / 7 1
i i i t h r u v i 1 2 / 2 3 / 7 1
v i i t h r u X X F I N A L

/ l - l t h r u 1 - 1 5 F I N A L" ^ * 1 - 1 6 1 / 1 8 / 7 1
1 - 1 7 t h r u 1 - 2 7 F I N A L
2 - 1 t h r u 2 - 5 F I N A L
3 - 1 t h r u 3 - 8 . . . . . . . F I N A L
3 - 9 t h r u 3 - 1 4 1 2 / 2 3 / 7 1
3 - 1 5 t h r u 3 - 3 1 . . . . . . F I N A L
3 - 3 2 . . . . . . . . . . . 1 2 / 2 3 / 7 1
3 - 3 3 t h r u 3 - 3 6 . . . . . . F I N A L
3 - 3 7 1 2 / 2 3 / 7 1
3 - 3 8 t h r u 3 - 4 9 F I N A L
3 - 5 0 1 2 / 2 3 / 7 1
3 - 5 1 . F I N A L
3 - 5 2 1 2 / 2 3 / 7 1
3 - 5 3 t h r u 3 - 7 6 F I N A L
3 - 7 7 1 2 / 2 3 / 7 1
3 - 7 8 a n d 3 - 7 9 1 / 1 1 / 7 1
3 - 8 0 t h r u 3 - 8 1 F I N A L
3 - 8 2 . 1 / 1 1 / 7 1

/ 3 - 8 3 t h r u 3 - 8 5 F I N A L^ * 3 - 8 6 . . . . . . . . . . . 1 / 1 8 / 7 1
> 8 7 1 / 1 1 / 7 1

> 3 - 8 8 t h r u 3 - 9 5 F I N A L
* 3 - 9 6 1 / 1 8 / 7 1
^ - 9 7 F I N A L^ 3 - 9 8 1 / 1 8 / 7 1
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LIST OF EFFECTIVE PAGES (CONT)

3 - 9 9 t h r u 3 - 1 0 3 F I N A L
3 - 1 0 4 1 2 / 2 3 / 7 0
3 - 1 0 5 F I N A L
3 - 1 0 6 1 / 1 1 / 7 1
3 - 1 0 7 t h r u 3 - 1 0 9 F I N A L
3 - 1 1 0 . . 1 2 / 2 3 / 7 0
3 - 1 1 1 t h r u 3 - 1 1 6 F I N A L
3 - 1 1 7 . . . . . . . . . . . 1 2 / 2 3 / 7 0
3 - 1 1 8 F I N A L
3 - 1 1 9 1 2 / 2 3 / 7 0
3 - 1 2 0 F I N A L
3 - 1 2 1 t h r u 3 - 1 2 3 1 2 / 2 3 / 7 0
3 - 1 2 4 F I N A L
3 - 1 2 5 . . . . . . . . . . . 1 2 / 2 3 / 7 0
3 - 1 2 6 a n d 3 - 1 2 7 F I N A L
3 - 1 2 8 . 1 / 1 1 / 7 1
3 - 1 2 9 t h r u 3 - 1 3 1 F I N A L
3 - 1 3 2 1 2 / 2 3 / 7 0
3 - 1 3 3 a n d 3 - 1 3 4 . . . . . . F I N A L
3 - 1 3 5 1 2 / 2 3 / 7 0
3 - 1 3 6 1 / 1 1 / 7 1
3 - 1 3 7 a n d 3 - 1 3 8 . F I N A L

/ 3 - 1 3 9 1 2 / 2 3 / 7 0
/ 3-140 and 3-141 . . . . . . . FINAL
' * 3 - 1 4 2 . . . . . . . . . . . 1 / 1 8 / 7 1

3 - 1 4 3 t h r u 1 4 5 . . . . . . . F I N A L
3 - 1 4 6 1 2 / 2 3 / 7 0
3 - 1 4 7 . . . . . . . . . . . F I N A L
3 - 1 4 8 1 / 1 1 / 7 1
3 - 1 4 9 F I N A L
3 - 1 5 0 . 1 2 / 2 3 / 7 0
3-151
3 - 1 5 2
3 - 1 5 3
3 - 1 5 4
3 - 1 5 5 t h r u 3 - 1 7 3
3 - 1 7 4
3 - 1 7 5
3 -176
3 - 1 7 7 t h r u 3 - 1 7 9

. 3 - 1 8 0
/3-181 thru 3-195
* 3 - 1 9 6

^ 3 - 1 9 7

3 - 1 9 9 t h r u 3 - 2 0 3

F I N A L
12 /23 /70
FINAL
12 /23 /70
F I N A L
12/23/70
F I N A L
12/23/70
F I N A L
12/23/70
F I N A L
1/18/71
F I N A L
1/18/71
F I N A L
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LIST OF EFFECTIVE PAGES (CONT)

3 - 2 0 4
3 - 2 0 5
3 - 2 0 6
3 - 2 0 7
3 - 2 0 8
3 - 2 0 9 a n d 3 - 2 1 0
3 - 2 1 1 . . . . .
3 - 2 1 2 a n d 3 - 2 1 3
3 - 2 1 4
3 - 2 1 5
3 - 2 1 6
3 - 2 1 7
3 - 2 1 8
3 - 2 1 9
3 - 2 2 0 t h r u 3 - 2 2 5
3 - 2 2 6
3 - 2 2 7 t h r u 3 - 2 3 2
3 - 2 3 3 t h r u 3 - 2 3 9
3 - 2 4 0

/ 3 - 2 4 1 t h r u 3 - 2 4 3
'</*3-244 and 3-245

. 3 - 2 4 6 a n d 3 - 2 4 7
/*3-248

3 - 2 4 9 t h r u 3 - 2 6 0
3-261
3 - 2 6 2 t h r u 3 - 2 6 8
3 - 2 6 9 a n d 3 - 2 7 0
3-271
3 - 2 7 2
3 - 2 7 3 t h r u 3 - 2 8 0
3-281 and 3 -282
3 - 2 8 3 t h r u 3 - 2 8 8
4 - 1 t h r u 4 - 4 . .

/4-5 thru 4-13 .^*4-14
/4-15- / * / ! I C* 4 - 1 6

4 - 1 7 t h r u 4 - 3 2
5 - 1 t h r u 5 - 1 8
6 - 1 a n d 6 - 2 .





FLIGHT PLAN
(January 31, 1971 Launch)

L I S T O F E F F E C T I V E P A G E S

FINAL DATE
CHANGE DATE
CHANGE DATE

1 2 / 2 / 7 0 /
12/23/70^.
1/11/71 v/

* INDICATES CURRENT CHANGE

P A G E N U M B E R

* i t h r u i i a . .
i i i t h r u v i .
v i i t h r u x x .

/ 1-1 thru 1-15^ *1-16
1 - 1 7 t h r u 1 - 2 7
2 - 1 t h r u 2 - 5 .
3 - 1 t h r u 3 - 8 .
3 - 9 t h r u 3 - 1 4
3 - 1 5 t h r u 3 - 3 1
3 - 3 2
3 - 3 3 t h r u 3 - 3 6
3 - 3 7
3 - 3 8 t h r u 3 - 4 9
3 - 5 0
3 - 5 1
3 _ 5 2
3-53 th^'3-76

^3-77
* 3 - 7 8 a n d 3 - 7 9
/ 3 - 8 0 t h r u 3 - 8 1
■^3-82
;̂ 3-83 thru*3-85^*3-86 and 3-87

3 - 8 8 t h r u 3 - 9 5

C H A N G E D A T E

. 1 / 1 1 / 7 1
. 1 2 / 2 3 / 7 0
. F I N A L
. F I N A L
. 1 / 1 1 / 7 1
. F I N A L

F I N A L
. F I N A L
. 1 2 / 2 3 / 7 0
. F I N A L
. 1 2 / 2 3 / 7 0
. F I N A L
. 1 2 / 2 3 / 7 0

F I N A L
. 1 2 / 2 3 / 7 0
. F I N A L
. 1 2 / 2 3 / 7 0
. F I N A L
. 1 2 / 2 3 / 7 0
. 1 / 1 1 / 7 1
. F I N A L
. 1 / 1 1 / 7 1
. F I N A L
. 1 / 1 1 / 7 1
. F I N A L

12/23/70
. F I N A L

■9 8 1 2 / 2 3 / 7 0
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LIST OF EFFECTIVE PAGES (CONT)

3 - 9 9 t h r u 3 - 1 0 3 F I N A L
3 - 1 0 4 1 2 / 2 3 / 7 0

/ 3 - 1 0 5 fi n a l
x / * 3 . i o 6 1 / 1 1 / 7 1

3 - 1 0 7 t h r u 3 - 1 0 9 F I N A L
3 - 1 1 0 1 2 / 2 3 / 7 0
3 - 1 1 1 t h r u 3 - 1 1 6 F I N A L
3 - 1 1 7 1 2 / 2 3 / 7 0
3 - 1 1 8 fi n a l
3 - 1 1 9 1 2 / 2 3 / 7 0
3 - 1 2 0 fi n a l
3 - 1 2 1 t h r u 3 - 1 2 3 1 2 / 2 3 / 7 0
3 - 1 2 4 fi n a l
3 - 1 2 5 1 2 / 2 3 / 7 0

/ 3 - 1 2 6 t h r u 3 - 1 2 7 F I N A LV * 3 - 1 2 8 1 / 1 1 / 7 1
3 - 1 2 9 t h r u 3 - 1 3 1 F I N A L
3-132
3 - 1 3 3 a n d 3 - 1 3 4
3 - 1 3 2 1 2 / 2 3 / 7 0
3 - 1 3 3 a n d 3 - 1 3 4 F I N A L
> 1 3 5 1 2 / 2 3 / 7 0c ^ - 1 3 6 i / n / 7 1
3 - 1 3 7 t h r u 3 - 1 3 8 F I N A L
3 - 1 3 9 1 2 / 2 3 / 7 0
3 - 1 4 0 t h r u 3 - 1 4 5 F I N A L
3 - 1 4 6 1 2 / 2 3 / 7 0
> 1 4 7 fi n a l

V < ^ 3 - 1 4 8 l / n / 7 1
3 - 1 4 9 fi n a l
3 - 1 5 0 1 2 / 2 3 / 7 0
3 - 1 5 1 fi n a l
3 - 1 5 2 1 2 / 2 3 / 7 0
3 - 1 5 3 fi n a l
3 - 1 5 4 1 2 / 2 3 / 7 0
3 - 1 5 5 t h r u 3 - 1 7 3 F I N A L
3 - 1 7 4 1 2 / 2 3 / 7 0
3 - 1 7 5 fi n a l
3 - 1 7 6 1 2 / 2 3 / 7 0
3-177 thru 3-179
3 - 1 8 0
3 - 1 8 1 t h r u 3 - 1 9 5
3 ~ 1 9 6 . . . . .
3 - 1 9 7 t h r u 3 - 2 0 3

FINAL
12/23/70
F I N A L
12/23/70
F I N A L

* 3 - 2 0 4 1 / 1 1 / 7 1
3 - 2 0 5 fi n a l
3 - 2 0 6 1 2 / 2 3 / 7 0
3 - 2 0 7 fi n a l
3 - 2 0 8 1 2 / 2 3 / 7 0
3 - 2 0 9 t h r u 3 - 2 1 0 F I N A L
3 - 2 1 1 1 2 / 2 3 / 7 0
3 - 2 1 2 a n d 3 - 2 1 3 F I N A L
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LIST OF EFFECTIVE PAGES (CONT)

- 2 1 4 . .
- 2 1 5 . .
. 2 1 6 . .
- 2 1 7 . .
- 2 1 8 . .
- 2 1 9

- 2 2 0 t h r u
- 2 2 6 . .
- 2 2 7 t h r u
- 2 3 3 t h r u
- 2 4 0 . .
- 2 4 1 t h r u
- 2 6 1 . .
- 2 6 2 t h r u
-269 and :
- 2 7 1 . .
- 2 7 2 . .
- 2 7 3 t h r u

i 3 - 2 2 5
• • •

3 - 2 3 2
3 - 2 3 9

3 - 2 6 0

3-^8
3 - 2 7 0

281 and
2 8 3 t h r u
1 t h r u 4
5 t h r u 4
1 t h r u 5
1 and 6-

I 3 - 2 8 0
3 -282

1 3 - 2 8 8
- 4 . .
- 3 2 .
- 1 8 .
2 . .





i i 1

CONTENTS

Page

1 . L I S T O F T A B L E S . . . . i V

2. LIST OF CHARTS AND GRAPHS . . . V

3. ABBREVIATIONS . . . v i i

4. PHOTOGRAPHIC NOMENCLATURE . . . x v i i i

5. SYMBOL NOMENCLATURE . . . X X

6. FLIGHT PLAN NOTES . . . 1 - 1

7. MISSION OBJECTIVES . . . 2 - 1

8. EARTH ORBIT PHASE . . . 3 - 1

9. TRANSLUNAR INJECTION . . . 3 - 5

10. TRANSLUNAR COAST PHASE

a. Transposition, Docking, and Ejection . . . .
b. Cislunar Navigation

c . L M F a m i l i a r i z a t i o n
d . L u n a r O r b i t I n s e r t i o n

. . . 3 - 6

. . . 3 - 1 4 ,
3 - 2 9

. . . 3 - 6 1

. . . 3 - 7 9

11. LUNAR ORBIT/DESCENT PHASE

a . C a n d i d a t e L a n d i n g S i t e P h o t o s .
b . L M A c t i v a t i o n a n d C h e c k o u t . . . . . . . . .
c . U n d o c k i n g a n d S e p a r a t i o n . . . . .
d . T o u c h d o w n . . . . . . . . . . . . . . . . .
e. Candidate Landing Site Photos

. . . 3 - 8 9

. . . 3 - 9 9

. . . 3 - 1 0 5
. . . 3 - 1 1 9
. . . 3 - 1 7 6

12. LUNAR SURFACE PHASE

c . L M L i f t - O f f

. . . 3 - 1 3 3

. . . 3 - 1 8 3

. . . 3 - 2 0 7



i v

CONTENTS (CONT)

Page

13. RENDEZVOUS/TEI

a .

b .
c .

d .

Docking
L M J e t t i s o n .

T r a n s e a r t h I n j e c t i o n . . .

. . 3 - 2 1 4

. . 3 - 2 2 2

. . 3 - 2 2 5

. . 3 - 2 2 7

14. ENTRY INTERFACE . . 3 - 2 8 8

15. CONSUMABLES ANALYSIS . . 4 - 1

16. ABBREVIATED TIMELINE . . 5 - 1

17. ALTERNATE MISSION TIMELINES . . 6 - 1

TABLES

Ta b l e

1 - 1 MSFN COVERAGE

Page

. . 1 - 1 3

1 - 2 TV SCHEDULE . . 1 - 1 6

1 - 3 FUEL CELL PURGE AND WATER DUMP SCHEDULE . . . . . 1 - 1 7

1 - 4 LIOH CANISTER CHANGE SCHEDULE . . 1 - 1 8

1 - 5 CSM BURN SCHEDULE . . 1 - 1 9

1 - 6 LM BURN SCHEDULE . . 1 - 2 0

1 - 7 BLOCK DATA SCHEDULE . . 1 - 2 1

1 - 8 DSEA SCHEDULE . . 1 - 2 2

1 - 9

1 - 1 0

BATTERY CHARGE SCHEDULE

LANDMARK TRACKING

. . 1 - 2 3

. . 1 - 2 4

1 -11 P23 CISLUNAR NAVIGATION . . 1 - 2 5

1 - 1 2 MISSION ACTIVITY SUMMARY . . 1 - 2 7

2 - 1 MISSION OBJECTIVE/ACTIVITY REFERENCE . . 2 - 2



V

TABLES (CONT)

T L I B U R N TA B L E

MCC-1 BURN TABLE

MCC-2 BURN TABLE

MCC-3 BURN TABLE

MCC-4 BURN TABLE

LOI BURN TABLE AND ABORT CHART

DDI BURN TABLE

TEI BURN TABLE

MCC-5 BURN TABLE

MCC-6 BURN TABLE

MCC-7 BURN TABLE

APS PROPELLANT SUMMARY

DPS PROPELLANT SUMMARY

ASCENT STAGE EPS SUMMARY

DESCENT STAGE EPS SUMMARY

LM RCS PROPELLANT LOADING AND USAGE SUMMARY . .

LM ECS SUMMARY

APOLLO 14 CRYOGENIC SUMMARY

APOLLO 14 SPS PROPELLANT SUMf^RY 4-24

SM RCS PROPELLANT LOADING AND USAGE

CM RCS PROPELLANT SUMMARY



v i

CHARTS AND GRAPHS

Figure Page

1 - 1 LUNAR EXPLORATION COMM - ONE CREWMAN EVA . . . . . 1 - 1 1

1 - 2 LUNAR EXPLORATION COMM - BOTH CREWMEN EVA . . . . 1 - 1 2

3 - 1 CSM LANDMARK TRACKING PROFILE (60 X 170) . . . . . 3 - 8 2

3 - 2 LUNAR ORBIT REST ATTITUDE . . - 3 - 8 8

3 - 3 POST-TEI PHOTO SEQUENCE (TEI +26) . . 3 - 2 2 8

3 - 4 POST-TEI PHOTO SEQUENCE (TEI +42) . . 3 - 2 2 9

3 - 5 POST-TEI PHOTO SEQUENCE (TEI + 1:40) . . 3 - 2 3 0

4-1 LM-8 ASCENT STAGE A-H REMAINING . . 4 - 7

4 - 2 LM-8 DESCENT STAGE A-H REMAINING . . 4 - 9

4 - 3 LM RCS PROPELLANT PROFILE . . 4 - 1 2

4 - 4 ASCENT TANK 1 0̂  REMAINING . . 4 - 1 5

4 - 5 DESCENT STAGE 0̂  REMAINING . . 4 - 1 6

4 - 6 ASCENT H2O REMAINING . . 4 - 1 7

4 - 7 DESCENT H2O REMAINING .... . . 4 - 1 8

4 - 8 CSM OXYGEN REMAINING . . 4 - 2 1

4 - 9 CSM HYDROGEN REMAINING IN ONE TANK . . 4 - 2 2

4 - 1 0 TOTAL SM RCS PROPELLANT USAGE PROFILE . . . . . . 4 - 2 7

4 - 1 1 SM RCS QUAD A USAGE PROFILE . . 4 - 2 8

4 - 1 2 SM RCS QUAD B USAGE PROFILE . . 4 - 2 9

4 - 1 3 SM RCS QUAD C USAGE PROFILE . . 4 - 3 0

4 - 1 4 SM RCS QUAD D USAGE PROFILE . . 4 - 3 1



v i i

ABBREVIATIONS

ABB a b b r e v i a t i o n o r a b b r e v i a t e d
AC al ternat ing current
ACCEL a c c e l e r o m e t e r
ACN A s c e n s i o n
ACT a c t i v a t i o n
ACQ acquisition or acquire
AEA abor t e lec t ron ics assembly
AGS abort guidance subsystem
AH ampere hours
ALSCC Apollo lunar surface close-up camera
ALSO Apollo lunar surface dri l l
ALSEP Apollo lunar surface experiment package
A LT a l t i t u d e
AM amplitude modulation
AMP or amp a m p e r e s
AMPL ampli fi er
ANG Anti gua
ANT a n t e n n a
AOH Apollo Operations Handbook
AOL A t l a n t i c O c e a n l i n e
AOS acquisit ion of signal or acquisit ion of site
AOT alignment optical telescope
APS ascent propulsion subsystem
A R I A Apollo range instrumentation aircraft
ARS atmosphere revitalization system
ASC a s c e n t
A /T alignment technique
AT T a t t i t u d e
AUX auxi1i ary
AZ a z i m u t h

BAT b a t t e r y
BEF b l u n t e n d f o r w a r d
BD b a n d
BDA B e r m u d a
BIOMED b i o - m e d i c a l d a t a
BP barber pole
BRKT b r a c k e t
BSLSS buddy secondary life support system
B T b u r n t i m e
BU backup
BW black and white (Film 3400)
BUD b a c k w a r d
BW1 black and white (Film 3401)
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ABBREVIATIONS (CONT)
'

CAP COM capsule communicator
C A L I B c a l i b r a t i o n
CAM c a m e r a r \CB c i r c u i t b r e a k e r 1 1

CCGE cold cathode gage experiment
CCIG cold cathode ion gage
CCW c o u n t e r c l o c k w i s e
CDH c o n s t a n t d e l t a a l t i t u d e
CDR C o m m a n d e r
CDU coupling data unit
CEX color external (S0358)
CIN color internal (SOI68)
C I R C c i r c u l a t i o n
CK c h e c k
CKT c i r c u i t
C/L c e n t e r l i n e o r c h e c k l i s t
CM command module
CMC command module computer
CMD command
CMP Command Module P i lo t
CNTL c o n t r o l
C/0 c h e c k o u t 1 1

COAS crew optical alignment sight
COMM c o m m u n i c a t i o n s
CONFIG configurat ion
COMP c o m p a r e
CONT continue or contingency
CP control point
CPLEE charged particle lunar environment experiment
CRO Carnarvon , Aus t ra l i a
CRYO cryogeni c
CS contingency sample
CSC close-up stereo camera
CSI coel l ip t ic sequence in i t ia t ion
CSM command and serv ice modules
CST c e n t r a l s t a n d a r d t i m e
C/S c e n t r a l s t a t i o n
C&WS caution and warning system
CW c l o c k w i s e
CWEA caution and warning electronics assembly ' )

C Y I Grand Canary Island

DAC data acquisition camera
DAP d ig i ta l au to p i l o t
DB d e a d b a n d
DC direct current or data camera (70mm)
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ABBREVIATIONS (CONT)

DCA digital command assembly
DEDA data entry and display assembly
DEG degrees
DEPL deplet ion
DES d e s c e n t
DET digi tal event t imer
D I F F d i f f e r e n c e
D I R d i r e c t
DK docked
DO d e t a i l e d o b j e c t i v e
D D I d e s c e n t o r b i t i n s e r t i o n
DPS descent propulsion system
DRT dome remova l t oo l
DS documented sample
DSE data storage equipment(CSM)
DSEA data storage equipment assembly (LM)
DSKY display and keyboard
DTD d e t a i l e d t e s t o b j e c t i v e
DUA digital uplink assembly
DUN d o w n

E e r a s a b l e o r e n t e r
ECS environmental control system
ED explosive device
EDT eastern daylight time
EFH e a r t h f a r h o r i z o n
E I earth (atmosphere) interface and entry interface
EKG electrocardi ogram
E L e l e c t r i c H a s s e l b l a d c a m e r a
ELEV e l e v a t i o n
EMER e m e r g e n c y
EMS entry monitor system
EMU extravehicular mobi l i ty uni t
ENG engi ne
ENH e a r t h n e a r h o r i z o n
ENT e n t r y
E.G. e a r t h o r b i t
EDM e n d o f m i s s i o n
EPO earth parking orbit
EPHEM Ephemeri s
EPS electrical power subsystem
EQUIP equipment
ERECT e r e c t a b l e
EST e a s t e r n s t a n d a r d t i m e
ETB equipment transfer bag
EVA e x t r a v e h i c u l a r a c t i v i t y
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ABBREVIATIONS (CONT)

E V A P e v a p o r a t o r
EVCS extravehicular communications system
E V T e x t r a v e h i c u l a r t r a n s f e r
E X T e x t e r n a l

f f - s t o p
FAM f a m i l i a r i z e o r f a m i l i a r i z a t i o n
FC f u e l c e l l
FCS fecal containment system
F D A I fl igh t d i rec to r a t t i t ude ind ica to r
F I T fl i g h t
FM frequency modulated
FOV fi e l d o f v i e w
FPS feet per second
fps frames per second
FR frame(s)
F T o r f t f e e t
FTO fl igh t t es t ob jec t i ve
FTP fu l l t h ro t t l e pos i t i on
F T T f u e l t r a n f e r t o o l
FWD f o r w a r d

G . A . g a s a n a l y s i s
G A g i m b a l a n g l e
G B I G r a n d B a h a m a I s l a n d s
GBM Grand Bahama (MSFN)
G D C g y r o d i s p l a y c o u p l e r
G D S G o l d s t o n e , C a l i f o r n i a
G E T g r o u n d e l a p s e d t i m e
G E T I g r o u n d e l a p s e d t i m e o f i g n i t i o n
GETIL ground elapsed time of landing for TIG time of abort burn
G L Y g l y c o l
G M T G r e e n w i c h m e a n t i m e
G&N gu idance and nav iga t ion
GNCS guidance, navigation and control system (CSM)
G W M G u a m
G Y M G u a y m a s , M e x i c o

hydrogen
H A a p o g e e a l t i t u d e
H A W H a w a i i
H B R h i g h b i t r a t e ( T L M )
H D h i g h l y d e s i r a b l e
H F E h e a t fl o w e x p e r i m e n t
H G A h i g h - g a i n a n t e n n a _
H I h i g h ( s w i t c h p o s i t i o n )



X I

ABBREVIATIONS (CONT)

HOR h o r i z o n
H 2 0 w a t e r
HP perigee al t i tude
HR hour(s)
HSK Honeysuckle (Canberra, Australia)
HTC h a n d t o o l c a r r i e r
HTR h e a t e r
HTV D S N S H u n t s v i l l e

ICDU inert ia l coupl ing data unit
I D i d e n t i fi c a t i o n
IGA inner gimbal angle
IGN i gni ti on
IMU i n e r t i a l m e a s u r e m e n t u n i t
I N D i n d i c a t o r
I N I T i n i t i a l i z a t i o n
I N T i n t e r v a l
I P i n i t i a l p o i n t
I S A interim stowage assembly
l U i n s t r u m e n t a t i o n u n i t
I V C i n t e r v e h i c u l a r c o m m u n i c a t i o n s
I V L i n t e r v a l o m e t e r
I V T i n t r a v e h i c u l a r t r a n s f e r

R̂ inclination of the ascending return

J E T T j e t t i s o n

KM k i 1 o m e t e r
k w h k i l o w a t t h o u r

L A l a u n c h a z i m u t h
L A I l a t i t u d e
LBR low bit rate (TLM)
L B o r l b pound(s)
LCG liquid cooled garment
L/D 1i ft/drag
LD lunar day (TV lens)

r \
LOG 1andi ng
LDMK l a n d m a r k
LEB lower equipment bay
LEG lunar equipment conveyor
L E VA lunar extravehicular visor assembly
LFH l u n a r f a r h o r i z o n
LGC LM guidance computer
LH l e f t - h a n d
L/H l o c a l h o r i z o n t a l



LHEB
LHFEB
LHSSC
Li OH
L L M
LLCS
LM
I M P
LNH
L / 0
L O I
LONG
LOS
LPD
LPO
LPM
LR
LRRR or LR^

MAX
MAX Q

ABBREVIATIONS (CONT)

left-hand equipment bay
left-hand forward equipment bay
left-hand side storage container
lithium hydroxide
lunar landing mission
landmark line of sight
l u n a r m o d u l e
L u n a r M o d u l e P i l o t
l u n a r n e a r h o r i z o n
l i f t - o f f
l u n a r o r b i t i n s e r t i o n
longitude
loss of signal or loss of site
landing point designator
lunar parking orbit
lunar portable magnetometer
landing radar
laser ranging ret ro-reflector
landing site or lunar surface
lunar surface magnetometer
l i g h t
lunar topographic camera
l i g h t i n g
l a u n c h v e h i c l e
l o c a l v e r t i c a l
launch vehicle pressure display

mandatory
Madrid, Spain
magazine (camera)
manual
m a x i m u m
maximum dynamic pressure
m e d i u m b l a c k a n d w h i t e fi l m
m i d c o u r s e c o r r e c t i o n
M i s s i o n C o n t r o l C e n t e r - H o u s t o n
main display console
m e a s u r e m e n t
modular experiment stowage assembly
m i s s i o n e v e n t t i m e r
middle gimbal angle
minimum impulse
minimum or minutes(s)
m i r r o r
Merrit Island, Florida, launch area
m i l l i m e t e r
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ABBREVIATIONS (CONT)

M N A o r M N B m a i n e l e c t r i c a l b u s A o r B
M N V R m a n e u v e r
M O N m o n i t o r
M P L m i d - P a c i fi c l i n e
M P S m a i n p r o p u l s i o n s y s t e m
M / R m i x t u r e r a t i o ( f u e l t o o x i d i z e r )
MSFN Manned Space Fl ight Network
M T V C m a n u a l t h r u s t v e c t o r c o n t r o l

N 2 n i t r o g e n
N A V n a v i g a t i o n
N M n a u t i c a l m i l e s
N O . n u m b e r
N O M n o m i n a l
N X X N o u n X X

O g o x y g e n
O B S o b s e r v a t i o n
0 / F o x i d i z e r t o f u e l r a t i o
O G A o u t e r g i m b a l a n g l e
0 1 D o c t a l i d e n t i fi e r
O M N I o m n i d i r e c t i o n a l a n t e n n a
O P R o p e r a t e
O P S o x y g e n p u r g e s y s t e m
O P T o p t i o n
O R B o r b i t a l
ORDEAL orb i t rate d isp lay ear th and lunar
O R I E N T o r i e n t a t i o n
O V B D o v e r b o a r d
O V H D o v e r h e a d

pitch or program
voice update
pulse code modulation
plane change or chamber pressure
powered descent initiation
Pericynthion
pressure garment assembly
primary guidance, navigation and control system (LM)
primary guidance navigation system (LM)
photograph
pulse integrating pendulous accelerometer
package
portable life support system
phase modulated
polar i ty or po lar iz ing

P
PAD
PCM
PC
P D I
PER
PGA
PGNCS
PGNS
PHOTO
P I P A
PKG
PLSS

^ P M' ^ P O L
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ABBREVIATIONS (CONT)
PRE P r e t o r i a , S o u t h A f r i c a -

PREF preferred
PREP p r e p a r a t i o n
PRESS p r e s s u r e
PRIM primary
PROP proport ional
PRN pseudo random noise
PRPLNT propel lent
PSE passive seismic experiment
P S I A pounds per square inch absolute
P S I D pounds per square inch differential
P S I G pounds per square inch gage
P T p o i n t
PTC passive thermal control
PU propel1 ant uti1i zati on
PUGS propellent uti l ization gaging system
PWR p o w e r
PXX Program XX
PYRO pyrotechni c
QTY quanti ty
QUAD quadrant
R roll or range
R&B r e d a n d b l u e
RAD rad ia tor, rad ia l , o r rad ia t ion
RCDR r e c o r d e r
RCS reaction control system
RCU r e m o t e c o n t r o l u n i t
RCV r e c e i v e r
REACQ reacquire
REFSMMAT r e f e r e n c e s t a b l e m e m b e r m a t r i x
REG regulator
REQD required
REV r e v o l u t i o n
RH r ight-hand
RHC r o t a t i o n a l h a n d c o n t r o l l e r
RING ri ngsi te
RLS radius of landing site
RNDZ r e n d e z v o u s
RNG range or ranging
RR r e n d e z v o u s r a d a r
R S I r o l l s t a b i l i t y i n d i c a t o r
RSLV r e s o l v e r
RT r e a l t i m e
R I G rea l t ime command
R I G radioisotope thermoelectric generator
RXX R o u t i n e X X

- ■
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ABBREVIATIONS (CONT)

S A sha f t ang le
SC s p a c e c r a f t
SCE signal conditioning equipment
SCS stabi l izat ion control system
SCT scanning telescope
SE s o u t h e a s t o r s u b e a r t h
SEC secondary
SECO S-IVB engine cutoff
SECS sequential events control system
SEE sharp end forward
SEL s e l e c t
SEP separate
SEQ s e q u e n c e
SHUT shutter speed, TOPO camera
S I D E suprathermal ion detector experiment
S I I Saturn II (second stage)
S - I V B Saturn IVB(third stage)
SLA service module LM adapter
SLOS s ta r l i ne -o f - s i gh t
SM s e r v i c e m o d u l e
SPOT spot meter
SPS service propulsion system
SR s u n r i s e
SRC sample return container
SRX S - B a n d r e c e i v e r m o d e n o . X
SS s u n s e t o r s u b s o l a r
STBY standby
STX S - B a n d t r a n s m i t m o d e n o . X
s . v . s t a t e v e c t o r
SW s w i t c h
SWC solar wind composition
SUE solar wind experiment
S X T s e x t a n t
SYS system

T EPHEM time of Ephemeris update
T A trunnion angle
TA N Tananarive, Madagascar
T B t i m e b a s e o r t a l k b a c k
TCA time of closest approach
T D touchdown
T&D transposition and docking
TD&E transposition docking and LM ejection
TDS thermal degradation sample
TEC t r a n s e a r t h c o a s t
TECH technique
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ABBREVIATIONS (CONT)

T E I t r a n s e a r t h i n j e c t i o n
TEMP temperature
TERM t e r m i n a t e
T E X Corpus Chr is t i , Texas 1 ]

TGT t a r g e t
THC t r a n s l a t i o n h a n d c o n t r o l l e r
T I G t ime of ignit ion
T L C t r a n s l u n a r c o a s t
T L I t r a n s l u n a r i n j e c t i o n
T L M o r T M telemetry
T P F terminal phase final
T P ! terminal phase ini t iat ion
TPM terminal phase midcourse
T/R transmi t ter /recei ver
TRANS t r a n s l a t i o n
TRK track or tracking
TRUN t r u n n i o n
TV t e l e v i s i o n
TVC t h r u s t v e c t o r c o n t r o l
TWR t o w e r

UCTA urine collection transfer assembly
UHT u n i v e r s a l h a n d t o o l
ULC u t i l i t y l i gh t c lamp
U L L ul lage
UMB u m b i l i c a l
UNBAL unbalance (meter)
UNDK u n d o c k
US U n i t e d S t a t e s

V ve loc i t y
V̂IMU velocity to be gained as related to IMU orientation
VGX velocity to be gained (X-body axis)
VGY velocity to be gained (Y-body axis)
VGZ velocity to be gained (Z-body axis)
VR resu l tant ve loc i ty
VX velocity along the X-axis
VY velocity along the Y-azis
VZ velocity along the Z-axis r ^ .
VAN USNS vanguard
VHBW very high speed black and white film
VHP very high frequency
V LV v a l v e
VOX voice keying
VXX V e r b X X



X
XDOT
XFER
X M I T
XPNDER

ABBREVIATIONS (CONT)

with respect to

time of closest approach (symbol)
rate of change along the X-axis
t r a n s f e r
t r a n s m i t o r t r a n s m i t t e r
t ransponder

rate of change along the Y-axis

rate of change along the Z-axis
impedance pneumogram

azimuth change
altitude change
pressure change
position change
velocity change
velocity change
velocity change

(d i f ference)
(d i fference)
(d i fference)
(d i fference)
(difference)
a t e n g i n e c u t o f f
loaded pre-burn

frame number(s) (for camera data)

l a t i t u d e

longitude
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PHOTOGRAPHIC NOMENCLATURE

AAA/BBB/CCC/DDD - EEE, EEE, (fGG, HHH, III) JJ fps or (JJ FR) (KK% MAG)

AAA - Location from which photography is to be accomplished

B B B - C a m e r a

CCC - Lens (film type on LTC camera only)

ODD - Film Type (direction of flight of CM, i.e., SEF, BEF, for LTC
camera only)

EEE - Photography aids (i.e., brackets, intervalometer, mirror, etc.)

fGG - Lens Aperture Setting

HHH - Shutter Speed

I I I - F o c u s D i s t a n c e i n F e e t

JJ - Number of frames for DC, LTC, EL or
J J - Frame Rate for the DAC only

KK - Magazine percent for the DAC only

CODE EXAMPLE:

1. CM4/DAC/18/CEX-BRKT, SPOT (fGG,l/250,") 12 fps (50% MAG)

Meaning: Photos are taken from CM right hand rendezvous window using
the DAC with 18mm lens and S0368 film. The camera will be
bracket mounted with the following camera settings:
f-stop from spotmeter reading, shutter speed 1/250 of
a second, focus at infinity, 12 frames per second, and
50% of MAG to be used.

2. CM4/EL/80/BW-BRKT, IVL (f6.5,l/125,~) (10 FR)

Meaning: Photos are taken from CM right hand rendezvous window using
the Electric Hasselblad camera with the 80mm lens and black
& white film (3400). The camera will be bracket mounted
with the following settings f-stop (aperture) f6.5, shutter
speed 1/125, and focus at infinity. The operation of the
shutter will be controlled by the intervalometer. Ten frames
have been al ioted for this sequence.
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PHOTOGRAPHIC NOMENCLATURE (CONT)

3. CM3/LTC/BW/SEF - SHUT-1/lOO, RNG - 74.2, INT 66.0) (164 FR)

Meaning: Photos are taken from the hatch window of the CM with the
Lunar Topographic camera, with black and white film. The
SC is oriented such that the sharp end (+X axis) is forward
(in the direction of flight) and the camera is mounted with
the "arrow" pointing in the direction of flight. The con
trols are set for a shutter speed of 1/100 of a second, the
range to the calculated counter setting of 74.2 and the in
terval of 66.0 frames per minute. One hundred and sixty four
(164) frames have been alloted for this photographic sequence.

CAMERA LOCATIONS

COMMAND MODULE

CM-1
C M - 2
CM-3
CM-4
C M - 5

LUNAR MODULE

L M - 1 L H W i n d o w
L M - 2 D o c k i n g W i n d o w
L M - 3 R H W i n d o w

CAMERA MOUNTS

CSM

CM4 - Electric Hasselblad (EL) +X axis +12°
CM4 - Electric Hasselblad reseau (DC) +X axis +12°
CM4 - Electric Hasselblad (EL) with 500mm lens only +X axis +10°
CM2 or 4 - Data Acquisition Camera with right angle mirror (DAC) +X axis
SXT - Data Acquisition Camera with SXT Adapter - same as SXT shaft &

t runn i on

CM3 - Lunar Topographic Camera - (perpendicular to hatch window) +X
a x i s + 5 7 °

CM3 - Electric Hasselblad (EL) +X axis +57°
CM3 - Electric Hasselblad (DC) +X axis +57°

LH Side Window
LH Rendezvous Window
Hatch Window
RH Rendezvous Window
RH Side Window



SYMBOL NOMENCLATURE

•LANDING SITE (TCA)

•LUNAR TERMINATOR

■SPACECRAFT SUNSET

•MSFN LOS

■START OF INDICATED
REVOLUTION

•DARKNESS

•SPACECRAFT SUNRISE

■LUNAR TERMINATOR
■MSFN AOS

■SCHEDULED TELEVISION

•SUBSOLAR POINT



SECTION I - FLIGHT PLAN NOTES





FLIGHT PLAN NOTES

A. Crew designations are as follows:

D e s i g n a t i o n P r i m e B a c k u p
C o m m a n d e r ( C O R ) S h e p a r d C e r n a n
Command Module Pi lo t (CMP) Roosa Evans
L u n a r M o d u l e P i l o t ( L M P ) M i t c h e l l E n g l e

B. The nominal CM couch positions are:

Acti vi ty
L a u n c h t h r u T L I
T&D thru Entry

C e n t e r
CMP
CDR

R i g h t
LMP
LMP

C . T h e P G A ' s w i l l b e w o r n a s f o l l o w s :

ACTIVITY
P R E S S U R I Z E D S U I T E D
HARD SUIT (SOFT SUIT)

PARTIAL SUIT
WITHOUT

HELMET & GLOVES

LAUNCH

EARTH ORBIT
THRU S-IVB
EVASIVE MNVR

TLC & TEC

LM ACTIVATION

UNDOCKING
THRU CIRC

CIRC TO TD

LUNAR STAY
EXCEPT EVA

CDR & LMP

CDR & LMP

VARIES ACCORDING TO CHECKLIST FOR CDR & LMP

SURFACE EVA CDR & LMP

LIFT-OFF THRU
DOCKING

CDR & LMP

LM JETTISON
THRU TEI

ENTRY

1 - 1



D. Crew status reports will be voiced to MCC-H before and after crew
sleep periods. After waking, the crew will report sleep obtained
during the last 24 hours and personal dosimeter readings. Before
going to sleep, the crew will report medication used and any other
pertinent information on activities performed. Before ascent prep,
the LM crew will report personal dosimeter readings and medication
used .

E. Negative reporting will be used in reporting completion of each
c h e c k l i s t .

F. All onboard gauge readings will be read directly from the gauges
with no calibration bias applied.

II. GSM Systems

A . C o m m u n i c a t i o n s

1. The preferred S-Band communication modes are:
(a) Uplink Mode 6 (Voice, PRN, and Updata)(b) Downlink Mode 2 (Voice, PRN, TLM-HBR)

2. OMNI B and VHP LEFT will be selected for lift-off. OMNI
D will be selected by the crew during boost. OMNI D will
p r o b a b l y b e t h e b e s t a n t e n n a f o r e a r t h o r b i t . '

3. VHP Duplex B will be used for launch, and Simplex A will
be used for earth-orbit operations.

4. During TLC and TEC, OMNI antennas will normally be used.
The CSM X-axis will be pitched up 90® (north) for TLC and
pitched down 90® (south) for TEC with the Y&Z axes in the
plane of the ecliptic. These attitudes permit high-gain
antenna coverage and simultaneous viewing of the earth and
moon through side windows.

5. MSFN relay will be used for LM/CSM communication during
descent and ascent frontside passes. Communications during
lunar stay periods will be through MCC-H.

6. Table 1-1 is a summary of the MSFN coverage available for
the CSM.

7. Table 1-2 contains a summary of the scheduled CSM TV trans
m i s s i o n s .
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8 . During PTC, the OMNI antennas will be switched via ground
command. During periods of attitude control other than
PTC, the crew will manage antenna operations.

B . D S E

1 . The DSE will be normally operated via ground command except
for special cases where the operation is time-limited. In
these cases, the crew may be asked to rewind the tape.

2 . During the earth-orbit phase, the CSM LBR data will be re
corded when the CSM is not within MSFN coverage. The DSE
will be dumped during the pass over the US and over CRD
prior to TLI i f possible.

3 . CSM HBR DATA for stereo and LTC photographic strips are re
quired for a minimum of 5 minutes at the beginning and at
the end of the strip. If H6A coverage is not available,
t h e s e d a t a w i l l b e r e c o r d e d o n t h e D S E .

4 . During the lunar-orbit phase, the CSM LBR data will be re
corded when the CSM is not within MSFN coverage. The DSE
will normally be dumped at AOS.

' 1

5 . CSM LBR data will be recorded during all P24 landmark
t rack ing .

6 . CSM HBR will be recorded during all CSM engine burns.

7 .

8 .

LM LBR data will be recorded during LOS periods before PDI.

All entry data will be recorded in HBR during the blackout.

9 . A l l H G A a c t i v a t i o n s w i l l b e r e c o r d e d o n D S E .

C . E l e c t r i c a l P o w e r

1 . The CSM will normally remain powered up throughout the
m i s s i o n .

2 . Table 1-3 lists the fuel cell purges and waste water dumps.

3 . Based on cryo purity and performance, the time between fuel
cell O2 purges will be increased to coincide with water
dump times. The O2 purge at 6 hours will allow a judgement
to be made on the defined purge schedule.
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4. The cryogenic heaters will be managed such that the planned
usage is obtained out of each Og tank. The H2 heaters will
be in AUTO during the mission. The fans will be operated

manually for one minute before and after each sleep cycle,
prior to SPS or S-IVB thrusting and pre-CSM/LM ejection.

5. Table 1-9 contains the battery charge schedule.

D. ECS and Water Management

1. Potable water will be chlorinated once a day after the eat
period prior to each sleep period.

2. Waste water dump and fuel cell purge criteria:

(a) Waste water dumps and fuel cell purges will be scheduled
a s f o l l o w s :

(1) Once during each 24 hours, if possible, following the
initial dump and purge

(2) H2 fuel cell purges will be scheduled at every other
O2 fuel cell purge after the first O2 fuel cell purge

(b) The most opportune time to perform waste water dumps and
fuel cell purges are as follows:

(1) Immediately after the sextant star check in maneuver
preparation or cislunar navigation

(2) Behind the moon, with completion of dump or purge
before AOS

(c) If possible, dumps and purges will not be scheduled during
the following periods:

(1) Ten hours before MCC-2 or a TLC P23

(2) Eight hours before MCC-5 or a TEC P23

(3) MSFN tracking periods during two lunar orbits before
T E I
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(d) Dumps and purges will not be scheduled during the
fol lowing MSFN tracking per iods:

(1) Ten hours before MCC-4 until after LOI

(2) Four hours before 001 until six hours after PDI

(3) Six hours before ascent from the lunar surface until
a f t e r L M j e t t i s o n

(4) Ten hours before MCC-7 until entry

(e) All waste water dumps will be manual.

3. Only one CO2 absorber filter (LiOH canister) is changed
at a t ime. Tab le 1-4 l i s ts the L iOH can is ter change schedu le .
There are 20 fil ters on board, wi th 18 stowed at launch.

4. At lift-off, the cabin will contain 60% 0^ and 40% N2. The
CM will be purged after launch. The purge is terminated
prior to LM pressurization after TLI. After the LM is con
figured for ejection, it will be isolated and the CM will
be purged for eight more hours.

5. CSM O2 will be used to pressurize the LM after transposition
and docking; and repressurizing the LM before TLC LM entry,
L O I a n d L M a c t i v a t i o n .

E. Guidance and Navigat ion

1 . R E F S M M A T D e fi n i t i o n s

(a) The "Launch Pad" REFSMMAT will be used for launch, TLI,
and TD&E. This REFSMMAT places the IMU X-axis along
the launch azimuth at the pad and the Z-axis along the
negative radius vector. The FDAI, at launch, will dis
play roll 162° (launch azimuth +90°), pitch 90°, and
yaw 0°.

(b) The "PTC" REFSMMAT will be used for all midcourse maneu-' 1 v e r s ( e x c e p t M C C - 7 ) a n d f o r o t h e r o p e r a t i o n s d u r i n g T L C
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and TEC. This REFSMMAT places the X-axis in the ecliptic
plane and perpendicular to the earth-moon line projection
in the ec l ip t i c p lane a t the average t ime o f t ransear th
inject ion for the monthly launch window and azimuth
range. The Z-axis is then perpendicular to the ecliptic
and directed south. At the beginning of the PTC Mode,
during TLC, the spacecraft will maneuver to an FDAI
display of pitch 90°. During TEC, the pitch attitude
w i l l b e 2 7 0 ° .

(c) The "Landing Site" REFSMMAT will be used for LOI, DOI,
PDI, landing, and CSM lunar orbit activities up to the
first plane change. This REFSMMAT places the CSM IMU
X-axis along the positive lunar radius vector at the
landing site at the predicted landing time and places
the Z-axis in the direction of flight parallel to the
CSM orbital plane. At nominal touchdown, the LM FDAI
will display roll 0°, pitch 0°, and yaw 0°.

(d) A "Preferred" REFSMMAT will be used by the CSM for all
lunar-orbit plane changes, and TEI. The CSM IMU X-axis
will normally be aligned with the spacecraft X-body axis
at the vehicle att i tude for ignit ion with the thrust
directed through the center of gravity. In the case
of large plane change maneuvers, the IMU X-axis may
be aligned 45° from the spacecraft body axis at ig
nition attitude. The Z-axis will be in the plane
formed by the X-axis and the position vector and di
rected up away from the moon for plane changes. At
burn ignition, the FDAI will display roll 0° (180°
for TEI), pitch 0°, and yaw 0°.

(e) The "Lift-Off" REFSMMAT will be used for all lunar
activities after plane change 1, through rendezvous,
and LM jettison. This REFSMMAT places the CSM IMU
X-axis along the positive lunar radius vector at the
landing si te at predicted l i f t -off t ime, with the
Z-axis parallel to the CSM orbital plane. At nominal
lift-off time, the LM FDAI will display roll 0°, pitch
0°, and yaw 0° with slight differences reflecting actual
touchdown yaw and slope tilt angles.

(f) The "Entry" REFSMMAT aligns the IMU X-axis in the local
horizontal plane in the direction of flight at entry in
terface. The entry REFSMMAT is used for MCC-7 and all

1 - 6



remaining activities. The Z-axis is down along the ne
gative radius at entry interface. At entry interface,
with wings level, local horizontal, heat shield for
ward, lift up, heads down, the FDAI will display roll
0®, pitch 180®, and yaw 0®.

2. The CSM external lighting will be operated during the ren
dezvous from lift-off to docking. The running lights only
will be on from CSM/LM separation to PDI.

3. The time tags on maneuvers in Section 3 indicate the com
pletion time of the maneuvers unless otherwise stated. All
maneuver angles are the angles read on the FDAI after the
maneuver has been completed.

4. CSM/LM and CSM attitude maneuvers will normally be at the
rate of 0.2®/sec (0.5®/sec after rendezvous and docking)
unless other rates are required.

5. Undocking will be done radially, CSM below, using the soft-
undocking procedure. The probe will be extended its full
length with the LM held on by the capture latches. When
the rates are nul led, the CSM wil l then release the LM.
The separation maneuver will then be performed immediately.

6. LM jettison will be done radially, CSM below, with jettison
providing approximately 0.4 foot per second thrust radial.
The separation burn will be performed five minutes after
jettison, providing one foot per second thrust retrograde.

F. Propulsion Systems

1. In order to conserve SM RCS, the SPS engine will be used
to "back-up" all LM rendezvous burns. The SPS gimbal
motors will not be turned on during the normal maneuver
preparation.

2. The SPS will always be started using a single bank, how
ever, the other bank will be opened 2 to 5 seconds after
ignition for burns longer than 6 seconds. The first en
gine ignition will be started on bank A.

3. Table 1-5 lists the CSM propulsion burns.
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I I I . L M S y s t e m s

Commun ica t i ons

1. The preferred S-Band communications are:
(1) Uplink Mode 7 (Voice, Updata)
(2) Downlink Mode 1 (Voice, TLM-HBR)

2. The LM voice recorder (DSEA) will be used to record LM
v o i c e . Ta b l e 1 - 8 i s a s c h e d u l e o f L M v o i c e r e c o r d e r
u s a g e .

3. Figure 1-1 shows the communications mode for the first
part of the EVA (CDR EVA only) and for the one-man con
tingency EVA. Figure 1-2 shows the nominal two-man EVA
communications configuration.

1. The LM will contain ambient air at lift-off. During
launch the pressure will bleed to zero psia. GSM Og
will be used to pressurize the LM after T&D. After
T&D, the LM will be isolated and allowed to bleed down
via leakage. After the first LM egress, the LM will be
isolated and allowed to leak down. For the entry intothe LM before undocking, the GSM 0̂  will be used to
pressurize the LM. This procedure insures a higher per
centage of oxygen in the LM at the first EVA.

2. LM O2 will be used to pressurize the LM three times; after
EVA-1 and EVA-2, and after equipment jettison.

Guidance Systems

1. The LGG and GMG will use the same landing site and lift
off REFSMMATS.

The AGS will be placed in standby after the "GO" is
given for lunar stay.

The RR will be powered down after TD plus 2 hours until
l i f t - o f f p r e p a r a t i o n .

The IMU will be powered down and the LGG placed in stand
by approximately 3 hours and 25 minutes after TD until
after the eat period following sleep on the lunar surface.



5. To prevent overheating of the antenna, the rendezvous
radar will be pointed away from the sun and will be turned
off when no functional use is required.

D. Propulsion Systems

1. The APS/RCS interconnect will be used during the lunar
l i f t -off and ascent only.

2. Table 1-6 lists the LM propulsion burns.

P r o c e d u r e s

A. CSM - Crew procedures called out in the flight plan may be found
in the following documents:

1. Apollo Operations Handbook - CSM 110 (AOH), Volume 2
2 . C r e w C h e c k l i s t s
3 . C S M R e n d e z v o u s P r o c e d u r e s
4. Photographic and TV Procedures
5. Lunar Landmark Tracking Attitude Studies
6. Lunar Orbit Attitude Sequence for Mission H-3

B. LM - Crew procedures called out in the flight plan may be found
in the following documents:

1. Apollo Operations Handbook LM-8, Volume 2
2 . C r e w C h e c k l i s t s
3 . L M R e n d e z v o u s P r o c e d u r e s
4. LM Descent/Ascent Procedures
5. Photographic and TV Procedures
6 . O r b i t a l E V A P r o c e d u r e s
7 . L u n a r S u r f a c e P r o c e d u r e s

Medical Data During Sleep Periods

A. During translunar and transearth coast phases, and in lunar
orbit when all three crewmembers are in the CSM, an EKG
and ZPN will be transmitted continuously from at least one
c r e w m a n .

B. During lunar orbit, when the CMP is the sole occupant of
the CSM, the CMP's EKG and ZPN will be transmitted to MCC-H.

C. While on the lunar surface, an EKG will be transmitted con
tinuously from at least one crewman.
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Synchronization of Ground Elapsed Time

The realtime GET will be synchronized with the flight plan
GET if the difference is more than + 1 minute. The time changes
will occur approximately 30 hours before the second lunar or
bit, and prior to LOS on the tenth orbit. The time changes
will be based on the expected difference between realtime and
flight plan GET's at the start of lunar orbit revs 2 and 20.
The synchronization is performed by a V70 uplink from the
ground followed by the crew synchronizing the mission time to
the CMC c lock .

V I I . M i s c e l l a n e o u s

A. Table 1-7 contains a summary of the expected block data up
d a t e t i m e s .

B. Table 1-10 is the Landmark Tracking Table.

C. Table 1-11 is a schedule of the P23 cislunar navigation
s ight ings .

D. Table 1-12 is the Mission Activity Summary.

1 - 1 0
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TA B L E 1 - 3

FUEL CELL PURGE AND WATER DUMP SCHEDULE

O2 FUEL CELL PURGE
AND WATER DUMP

G E T , A T I M E ,
H R : M I N N U M B E R H R ; M I N

0 5 : 5 5 1 0 5 : 5 5

Hg FUEL CELL PURGE
ATIME,

N U M B E R H R : M I N REMARKS

IF NO MCC-1

11 : 3 0 1 1 : 3 0 IF MCC-1 PERFORMED

3 0 : 1 5 24 :20 /18 i45 1 3 0 : 1 5 MCC-2

6 0 : 2 0 3 0 : 0 5 MCC-3

8 4 : 5 0 2 4 : 3 0 5 4 : 3 5 L0I+2HR

111 : 4 0 2 6 : 5 0 LOS MIDPOINT

1 3 9 : 2 0 2 7 : 4 0 5 4 : 3 0

1 6 6 : 0 0 2 6 : 4 0 MCC-5

1 9 3 : 1 0

1 9 4 : 1 0

2 7 : 1 0

2 8 : 1 0

5 3 : 5 0

5 4 : 5 0

IF NO MCC-6

IF MCC-6 PERFORMED

2 1 6 : 1 2 23:02 /22 :02 CM/SM SEPARATION
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TA B L E 1 - 4

Li OH CANISTER CHANGE SCHEDULE



T A B L E 1 - 5

CSM BURN SCHEDULE

RESULTANT
R E F S M M AT H A & H P REMARKS

S - I V B B U R N

SPS BURN

NOM ZERO

NGM ZERO

H A 1 7 0 . 0 0
6 MIN;U6.6 SEC 2986.0 NOT REQ'D LDG SITE HP 57.14 SPS BURN

J E T H A 5 8 . 4 4
2 0 6 . 6 1 1 4 . 0 S E C L D G S I T E H P 9 . 7 7 S P S B U R N

1 .00

LDG S I T E SPS BURN

LDG S I T E
H A
HP

5 9 . 4 8
8 . 2 3 ^ RCS BURN

LDG S I T E
HA
HP

6 3 . 5 1
5 6 . 0 4 SPS BURN

4 J E T
3 6 0 . 7 0 1 1 . 0 S E C

8 6 : 5 6 : 5 7
2 1 . 3 8 S E C

B A I L O U T 8 7 : 2 7 : 3 1
BURN 1 0 . 1 7 S E C

UNDOCK & 1 0 4 : 2 7 : 3 1
SEP 3 . 0 7 S E C

1 0 5 : 4 6 : 4 8

imi i im 3 . 7 9 S E C

PC-1
1 1 8 : 0 9 : 4 0
1 8 . 4 S E C

CSM SEP
BURN 1 4 6 : 2 8 : 3 1

T E I
1 4 9 : 1 4 : 5 0
2 M I N 2 7 . 4 S E C 3 4 4 9 . 5 5

4 J E T
12 SEC T E I SPS BURN

MCC-5 1 6 6 : 1 4 : 5 0 PTC NOM ZERO

MCC-6 1 9 4 : 2 6 : 5 9 PTC NOM ZERO

MCC-7 2 1 3 : 2 6 : 5 9 ENTRY

NOTES: 1. HA & HP ARE HEIGHTS ABOVE LANDI-NG SITE RADIUS (937.73488 NM).
2. BURN TIME DOES NOT INCLUDE ULLAGE OR TAILOFF BT.
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PLANE
CHANGE

H A 6 1 . 7 1
H P 5 7 . 4 1 SPS BURN

L I F T - O F F
H A 5 8 . 2 6
H P 6 0 . 2 4

3 A X I S
RCS BURN



T A B L E 1 - 6

LM BURN SCHEDULE

GETI
BURN TIME

ULLAGE
AV.FPS

RESULTANT
R E F S M M AT H A & H P REMARKS

1 0 8 : 4 2 : 0 1 2 J E T
1 1 M I N 3 1 . b S E C 6 6 3 7 . 7 7 . 5 S E C LOG S ITE DPS BURN

1 4 2 : 2 4 : 2 9
7 M I N 1 0 . 7 S E C 6 0 5 3 . 4 N O N E

H A 5 0 . 9 6
L I F T - O F F H P 9 . 1 4 A P S B U R N

1 4 3 : 0 9 : 4 0
T P I 4 . 0 S E C

L M 1 4 7 : 5 2 : 5 8 . 9
DEORBIT 1 MIN 17 SEC

2 J E T
1 3 S E C

1 8 3 . 7

H A 6 1 . 0
L I F T - O F F H P 4 4 . 6 A P S B U R N

L I F T - O F F RCS BURN

NOTES: 1. HA & HP ARE HEIGHTS ABOVE LANDING SITE RADIUS (937.73488 NM).
2. BURN TIME DOES NOT INCLUDE ULLAGE OR TAILOFF BT.
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TA B L E 1 - 7

FINAL APOLLO 14 RETURN TO EARTH
BLOCK DATA SCHEDULE

BLOCK DATA

T L I + 9 0 M I N
L /0 + 8 HR
L/0 + 15 HR
L/0 + 25 HR
L/0 + 35 HR
L/0 + 45 HR
L/0 + 60 HR
L O I - 5 F LY B Y
PC + 2
T E I 4
T E I 5
T E I 1 2
T E I 1 9
TEI 34 (PRELIM)
TEI 34 (NOM)
T E I 3 5

PASSED DATA,
GET,

H R : M I N

1 : 4 0
1 : 4 0
6 : 0 0

1 4 : 0 0
1 4 : 0 0
1 4 : 0 0
1 4 : 0 0
3 5 : 0 0
7 6 : 0 0
7 9 : 3 0
8 5 : 0 5
8 9 : 2 0

1 0 0 : 4 5
1 1 5 : 0 0
1 4 7 : 4 0
1 4 7 : 4 0

GETI, a V, GETIL, R̂, PAD TYPE
H R : M I N FPS H R : M I N DEG

4 : 0 0 7 4 8 8 1 2 : 1 2 3 2 . 8 ® D COMPLETE P30
8 : 0 0 3 2 0 9 4 6 : 2 9 3 2 . 8 ® A P37

1 5 : 0 0 5 5 5 7 4 5 : 5 6 3 2 . 8 ® A P37
2 5 : 0 0 4 8 7 3 7 0 : 0 3 3 3 . 0 A P37
3 5 : 0 0 7 3 7 6 6 9 : 2 8 3 3 . 3 A P37
4 5 : 0 0 5 6 3 0 9 3 : 4 9 3 4 . 1 A P37
6 0 : 0 0 5 1 6 6 1 1 7 : 5 3 3 6 . 9 A P37
7 7 : 3 8 4 0 3 1 6 5 : 5 7 4 0 . 0 D COMPLETE P30(D0CKED)
8 4 : 3 6 1 5 1 9 1 4 1 : 4 2 3 0 . 1 D ABB P30 (DOCKED)
9 1 : 1 5 3 9 5 5 1 4 1 : 4 7 4 0 ° A A B B P 3 0
9 2 : 3 0 3 2 2 0 1 6 6 : 1 4 4 0 ° A A B B P 3 0

1 0 5 : 5 4 3 6 3 0 1 6 6 : 2 4 4 0 ° A A B B P 3 0
1 1 9 : 3 8 3 3 2 6 1 9 1 : 1 3 4 0 ° A A B B P 3 0
1 4 9 : 1 5 3 4 5 1 2 1 6 : 4 0 4 0 ° A COMPLETE P30
1 4 9 : 1 5 3 4 5 1 2 1 6 : 4 0 4 0 ° A COMPLETE P30
1 5 1 : 1 4 3 5 2 3 2 1 6 : 1 6 4 0 ° A A B B P 3 0

1 . T h e T L I + 9 0 m i n u t e a b o r t i s t o t h e A O L . A l l o t h e r b l o c k d a t a m a n e u v e r s a r e t o t h e
MPL line [Nominal TEI (REV 34) is to EOM

2 . L i f t - o f f + 1 5 h o u r s a b o r t a s s u m e s n o M C C - 1 .
3 . L i f t - o f f + 3 5 h o u r s a b o r t a s s u m e s M C C - 2 .
4. Update flyby early i f pericynthion is not clear of moon.
5. Pericynthion + 2 hours fast return to MPL assumes MCC-4.
6 . T E I 4 a s s u m e s L O I a n d n o D O I .
7 . T E I 5 a s s u m e s D O I .
8 . T E I 1 2 a s s u m e s n o c i r c u l a r i z a t i o n m a n e u v e r .
9. TEI 19 assumes circularization and no plane change maneuvers.

10. TEI 34 (PRELIM) assumes the plane change maneuver.
11 . A l l TEI 's a re = 40® ascend ing re turns .

1 - 2 1
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TA B L E 1 - 9

BATTERY CHARGE SCHEDULE

GET,
H R : M I N BATTERY

0 4 : 2 5 B'

2 6 : 1 5 A

3 2 : 2 0 A

5 3 : 0 0 B

1 0 6 : 1 5 B

1 1 2 : 3 0 A

1 3 2 : 2 0 B

1 3 6 : 1 5 A

1 6 6 : 1 8

1 8 6 : 2 5

B

A

1 - 2 3



TA B L E 1 - 1 0

LANDMARK AND LANDING SITE DATA

S I T E

mQsting a

H - 3

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

RP3
RP5
DAGUERRE 66

LDG SITE 17 3 . 6 7 2 ° S 17.463°W - 0 0 0 . 7 6

RP2 1 8 0 . 2 8 3 ° S 1 4 1 . 2 5 0 ° E 0 0 0 . 0 0
1 2 - 1 1 8 5 . 7 3 6 ° S 11 2 . 3 0 9 ° E 0 0 0 . 0 0
DOLLOND E 1 8 1 0 . 4 3 3 ° S 1 5 . 7 3 3 ° E 0 0 0 . 0 0
FMl 1 8 3 . 2 4 6 ° S 17.317°W 0 0 0 . 0 0

RP4 29 5 . 8 5 0 ° S 1 2 0 . 2 5 0 ° E 0 0 0 . 0 0
ANSGARIUS N 29 11 . 6 3 3 ° S 8 1 . 0 6 7 ° E 0 0 0 . 0 0
DE2 29 9 . 2 5 0 ° S 1 9 . 5 9 2 ° E 0 0 0 . 0 0
ENKE E 29 0 . 2 8 3 ° N 40.300°W 0 0 0 . 0 0

*Difference between landmark radius vector and 938,4935 NM (mean
lunar radius)

12, 13, 15

L AT I T U D E LONGITUDE *ALTITUDE

3 . 2 5 0 ° S 5 . 2 8 3 °W 0 0 0 . 0 0

3 > 9 r s 7 . 5 4 2 °W 0 0 0 . 0 0

4.046°̂ n 1 5 . 6 0 0°W - 0 0 0 . 4 4
3 . 6 1 0 ° S ' 1 5 . 3 1 7 °W - 0 0 0 . 1 5
3 . 9 1 9 ° S 1 5 . 1 3 9 °W - 0 0 0 . 3 8
3 . 4 7 0 ° S 1 4 . 8 9 0 °W - 0 0 0 . 8 7

3 . 5 3 3 ° S 131 .700 ° E 0 0 0 . 0 0
1 0 . 5 6 7 ° S 9 9 . 4 0 0° E 0 0 0 . 0 0
11 . 7 1 7 ° S 3 3 . 2 0 0° E 0 0 0 . 0 0

1 - 2 4
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TA B L E

P23 C ISLUNAR

1-11

NAVIGATION

GET STAR/HORIZON COMMON NAME

9 : 3 0 72/EFH
236/ENH

53/EFH
202/ENH

GACRUX
DELTA OPHIUCHI
GAMMA CENTAURI
ZETA OPHIUCHI

2 8 : 3 0 202/ENH
165/EFH

33/ENH
172/EFH

ZETA OPHIUCHI
ETA CENTAURI
ANTARES
B E TA L I B R A E

1 6 4 : 0 0 40/ENH
212/EFH

33/EFH
35/EFH*

211/EFH*
214/ENH*

A LTA I R
D E LTA S A G I T TA R I I
ANTARES
RASALHAGUE
BETA OPHIUCHI
Z E T A S A G I H A R I I

1 6 6 : 4 5
(TEI+17.5)

16/MFH
50/MFH
22/MNH

PROCYON
POLLUX
REGULUS

1 6 7 : 1 5
(TEI+18)

40/ENH
212/EFH

33/EFH

A L T A I R
D E LTA S A G I T TA R I I
ANTARES

1 7 3 : 0 0
(TEI+24)

40/ENH
212/EFH

33/EFH
35/EFH*

211/EFH*
42/ENH*

A l T A T P

D E LTA S A G I T TA R I I
ANTARES
RASALHAGUE
BETA OPHIUCHI
PEACOCK

1 8 8 : 2 7
(EI-28)

♦ C o n s t r a i n t S t a r s

37/EFH
33/EFH

120/ENH
40/ENH*
35/EFH*

211/EFH*

1 - 2 5

NUNKI
ANTARES
AL NA ' IR
A LTA I R
RASALHAGUE
BETA OPHIUCHI



TABLE 1-11

P 2 3 C I S L U N A R N AV I G AT I O N (CONT)

GET STAR/HORIZON COMMON NAME

1 9 2 : 2 7 37/EFH NUNKI
(EI-24) 33/EFH ANTARES

120/ENH A L N A ' I R

1 9 6 : 2 7 37/EFH NUNKI
(EI-20) 33/EFH ANTARES

120/ENH A L N A ' I R
40/ENH* A LTA I R

211/EFH* BETA OPHIUCHI
214/EFH* Z E TA S A G I T TA R I I

2 0 8 : 2 7 44/ENH E N I F
(EI-8) 212/EFH D E LTA S A G I T TA R I I

213/EFH L A M B D A S A G I T TA R I I
45/ENH FOMALHAUT

2 11 : 2 7 22/MFH REGULUS
(EI-5) 64/MNH ALHENA

23/MFH DENEBOLA
151/MFH GAMMA-PRIME LEONIS

16/MNH PROCYON

2 1 3 : 5 7 22/MFH REGULUS

(EI-2.5) 23/MFH DENEBOLA
16/MNH PROCYON

♦C o n s t r a i n t S t a r s

1 - 2 6

I \
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SECTION 4 - CONSUMABLES





ASSUMPTIONS FOR THE APS ANALYSIS

Propel1ant loading data were obtained from the Apollo 14 preflight
data and were optimized for the nominal mission. The LM-8 data were
used for engine performance, and aV requirements were coordinated with
the Landing Analysis Branch and the Orbital Mission Analysis Branch.
The aV requirement for the lunar ascent differs from that in the Opera
tional Trajectory and Flight Plan because of an increase in the inert
vehicle weight.

The budget shown in table 4-1 accounts for an APS TPI, engine valve-
pair malfunction, and balanced couples. A touchdown abort was not con
sidered because the nominal lift-off weight is heavier than the abort
weight. The following data were used.

a . I g p ' s e c o n d s
b . M i x t u r e r a t i o = 1 . 6 0 5 ± . 0 2 5 8

Lift-off weight = 10 841.5 ± 38.7 pounds

4-1



TA B L E 4 - 1

APS PROPELLANT SUMMARY

I t e m Total propel 1 ant, lb

Loaded 5 2 2 4 . 8

Trapped and unavailable - 5 1 . 8

Outage - 1 0 . 3

Ava i lab le fo r aV 5 1 6 2 . 7

Required for ascent (6057.7 fps) . . . - 4 9 3 1 . 1

Remai ni ng 2 3 1 . 6

Required for APS TPI® (70.2 fps) . . . - 4 1 . 4

Remaining 1 9 0 . 2

Dispersions (-3a) - 6 6 . 2

Pad 1 2 4 . 0

Conti ngenci es

Engine valve-pair malfunction
(aMR = +.01 or -.018) - 2 4 . 5

Balanced couples . . - 5 6 . 9

Half-degree out of plane
(18 fps) - 1 0 . 6

Margin 3 2 . 0

®The total TPI aV is 92.2 fps. It
obtained by 10-sec, 4-jet ullage.

is assumed that 22 fps is

4 - 2



ASSUMPTIONS FOR THE DPS ANALYSIS

' 1 P r o p e l l a n t l o a d i n g d a t a w e r e o b t a i n e d f r o m t h e A p o l l o 1 4 p r e fl i g h t
data and were optimized for the nominal mission. The LM-8 data were
used for engine performance, and aV requirements were coordinated with
the Landing Analysis Branch. The aV requirement for lunar descent
differs from that in the Operational trajectory and Flight Plan because
of an increase in the inert vehicle weight.

The 3a dispersions represent total propellant cost based on 3auncertainties in propellant loading, trapped propellant, Î p, aV, sep
aration weight, non-AV consumables weight, mixture ratio, and physical
l o c a t i o n o f t h e l o w - l e v e l s e n s o r .

The following philosophy changes have been included in the budget.

a. A flying time of 2 minutes and 20 seconds below low gate will
be called a nominal requirement.

b. A contingency of 5 seconds has been included for a possible
early low-level light based on a Grumman Aircraft Corporation presenta
tion to a September 17, 1970, meeting of the Configuration Control Board.

c. The separation weight is 34 101.0 ± 36.9 pounds.

d. Integrated average Î p is 302.5 ± 4.65 seconds.
e . M i x t u r e r a t i o i s 1 . 5 9 8 ± . 0 2 2 5 .

f. Non-AV consumables from separation to PDI are 83.2 pounds.

4 - 3



TA B L E 4 .- 2

DPS PROPELLANT SUMMARY

I t e m
To t a l

propel 1 ant,
l b

H o v e r
t i m e ,

s e c

L o a d e d 1 8 4 1 4 . 7 —

Trapped and unavailable - 2 1 3 . 1 —

Outage - 3 3 . 4 —

A v a i l a b l e f o r a V 1 8 1 6 8 . 2 —

Required for aV (140-sec flying time
from low gate, aV = 6957.8) .... - 1 7 3 3 2 . 5 —

R e m a i n i n g . 8 3 5 . 7 9 0

Dispersions (-3a) - 3 1 8 . 6 —

Pad 517.1 56

Operational allowances

Low-level (5 sec, 26.5 fps) . . . . - 4 4 . 7 —

Abort reserve (20 sec, 106 fps) . . - 1 7 9 . 5 —

Margin (hover time before abort
decision point) 2 9 2 . 9 31

4 - 4



1 2 / 8 / 7 0 F i n a h

Ground Rules and Assumptions for the LM EPS Analysis

1. Energy available from the descent batteries is 1600 A-h and from
t h e a s c e n t b a t t e r i e s i s 5 9 2 A - h .

2. Energy unusables caused by lack of continuous MSFN coverage for
the descent and ascent stages are 6 and 3 A-h, respectively.

3. Energy unusables caused by TM inaccuracies for the descent and
ascent stages were 77 and 11 A-h, respectively.

4. Energy unusables caused by checklist deviations (dispersion) for
the descent and ascent stages were 25 and 4 A-h, respect ively. This dis
persion is obtained by calculat ing 2 percent of the energy used.

5. In accordance with the flight plan, the PGNCS was in standby mode
from 1.3 hours following surface powerdown until 9.75 hours before powerup.

6. The RCS heaters were assumed to have a 100 percent duty cycle for
15 minutes after initial activation and then to decrease to a 7 percent
duty cycle until undocking. From undocking until lunar landing plus
2 hours, the heaters were assumed to cycle at 0 percent, but, from landing
plus 2 hours unt i l lunar l i f t -o ff , the duty cyc le was assumed to be
4.5 percent .

7 . At the beginning of the analys is , i t was assumed that a to ta l
o f 1 0 A - h h a d b e e n u s e d f r o m t h e d e s c e n t b a t t e r i e s b e t w e e n 3 0 m i n u t e s
before launch and the conclusion of t ransposi t ion and docking.

8 . T h e C D R a n d I M P f o r w a r d w i n d o w h e a t e r s w e r e a s s u m e d n o t t o b e
n e e d e d .

9. All floodlights were turned off at the beginning of EVA-1 and
on again at powerup.

10 . No du ty cyc le was ass igned to the po r tab le u t i l i t y l i gh ts .

11. The liquid cooled garment pump was cycled as dictated by the time
l i n e .

12. The short (M=l) rendezvous was considered nominal.

13. The TV camera was assumed to be on from the beginning of EVA-1
unt i l sur face powerup.



TA B L E 4 - 3

ASCENT STAGE EPS SUMMARY

I t e m A - h r e q u i r e d A-h remaining

In i t i a l capac i t y 5 9 2 f 1

T o t a l u n u s a b l e s 1 8 5 7 4

Available for mission planning 5 7 4

To t a l r e q u i r e m e n t t h r o u g h c r e w 2 1 6 3 5 8
t r a n s f e r

Total usable margin 358 (60%)

4 - 6
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TA B L E 4 - 4

DESCENT STAGE EPS SUMMARY

I t e m A-h required A-h remaining

In i t i a l capac i t y — 1 6 0 0

To t a l u n u s a b l e s 108 1 4 9 2

Available for mission planning — 1 4 9 2

Total mission requirement 1 2 2 9 2 6 3

Total usable margin 263 (16%)

4 - 8
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ASSUMPTIONS AND GROUND RULES FOR THE LM RCS PROPELLANT ANALYSIS

1. Data for the LM RCS engine performance and propel!ant re
quirements were obtained from the SODB, Volume II, and from postflight
analyses of Apollo 9-12 missions.

2. It is assumed that there will be an RCS burn (tweak burn) of
30 fps following LM insertion. The tweak burn is nominally zero.

3. It is assumed that there will be a 10 fps trim following the
A P S T P I m a n e u v e r .

4. The ullage for PDI was defined, subsequent to this analysis,
to be an 8-second, four-jet ullage. The increase in RCS propellent
usage is approximately 1.0% and is negligible in view of the nominal
RCS propellent remaining.

4 - 1 0
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TA B L E 4 - 5

LM RCS PROPELLANT LOADING AND USAGE SUMMARY

I t e m

Loaded

Propel 1 ant
required, lb

Propel 1 ant
remaining, lb

6 3 3 . 0

Trapped 4 0 . 6 5 9 2 . 4

Gaging inaccuracy and
loading tolerance 4 3 . 5 5 4 8 . 9

Mixture rat io uncertainty 1 7 . 0 5 3 1 . 9

U s a b l e 5 3 1 . 9

Nominal usage through
lunar landing 1 5 8 . 8 3 7 3 . 1

Nominal usage from landing
through docking 1 2 1 . 0 2 5 2 . 1

Nominal usage from docking
through impact 1 1 0 . 0 1 4 2 . 1

Usable propel 1 ant
remaining 1 4 2 . 1

4 -11





LM ECS Assumptions

a. The oxygen analyses were calculated using a cabin leak rate of
0.06 Ib/hr based on previous Apollo postflight analyses.

b. Metabolic rates were varied using the time line of reference 4
a n d t a b l e 4 . 3 - 11 o f r e f e r e n c e 2 .

c. Metabolic oxygen consumed was calculated by
(1.643 X 10"'* Ib/Btu) < (metabolic rate, Btu/hr).

d. The cabin regulator check and the suit integrity check were
assumed to require 0.5 pound of oxygen.

e. The cabin was pressurized three times with 5.5 pounds required
for each pressurization.

f. The dispersion in the oxygen profile was calculated as 5 percent
of the nominal oxygen requirement.

g. The PLSS refill requires 15 pounds of water and 1.7 pounds of
o x y g e n .

h. Water lost through crew micturition was 0.11 Ib/hr per man.

i. Water required for thermal control was calculated by dividing
the total spacecraft heat load by 1040 Btu/lb.

j. The dispersion in the water profile was calculated as 10 percent
of the nominal usage.

k. The average glycol flow rate used in this analysis was
2 5 2 I b / h r.

1. It was assumed that the liquid cooled garmients were used through
out the LM-ac t i ve per iods .

4 - 1 3



T A B L E 4 - 6

L M E C S S U M M A R Y

[ a ) Wa t e r

D e s c r i p t i o n

L o a d e d

S a m p l i n g
R e s i d u a l .

L o a d i n g u n c e r t a i n t y .
A v a i l a b l e f o r m i s s i o n

R e q u i r e d t o l u n a r l a n d i n g

R e q u i r e d t o I x m a r l i f t - o f f

Required to LM/CSM docking
R e q u i r e d t o L M c l o s e - o u t

Remaining in tankCs]
D i s p e r s i o n

M a r g i n

D e s c r i p t i o n

(b) Oxygen

D e s c e n t ,
l b

2 6 6 . 0

2 3 5 . 6

35.lt
1 0 8 . 1

D e s c e n t , A s c e n t 1 ,
l b

L o a d e d

R e s i d u a l

L o a d i n g u n c e r t a i n t y
A v a i l a b l e f o r m i s s i o n

R e q u i r e d t o l u n a r l a n d i n g . . .

R e q u i r e d t o l u n a r l i f t - o f f . . .

Required to LM/CSM docking . . .
R e q u i r e d t o L M c l o s e - o u t . . . .

Remain ing in tank(s)
D i s p e r s i o n

M a r g i n . .

4 - 1 4
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1 2 / 8 / 7 0 F i n a l

GROUND RULES AND ASSUMPTIONS FOR THE CSM CRYOGENICS

1. Three tanks and two Hg tanks are available.

2. Fuel cell purging is included in the EPS requirements.

3. Both Hg tanks and two of the three Og tanks are assumed to be
fully loaded. The third 0^ tank is to be off-loaded to approximately
6 2 p e r c e n t a t l i f t - o f f .

4. No cryogenic venting was assumed in flight.

5. The EPS hydrogen consumption rate (H2) (Ib/hr) = 0.00257 x l̂ ^
when If J, is the total fuel cell current.

6. The EPS oxygen consumption rate (62) (Ib/hr) = 7.936 x Ĥ .
7. The launch redlines for O2 are defined as points on the curve.

These points are contingent upon accomplishing DTO 4.6 which is greater
than a tank loss requirement. However, if lift-off were to occur at
these points, a somewhat different tank management scheme would have
to be employed, even i f no tank fa i led . I f a tank fa i lu re were to occur
then a nominal 40 Amp return level plus ECS would be employed on the
remaining two tanks.

4 - 1 9



TA B L E 4 - 7

APOLLO 14 CRYOGENIC SUMMARY
[31 Jan, 1971 Launch]

Ĥ dbs) 02(lbs)
Planning al lowance

To t a l l o a d e d
L e s s r e s i d u a l
L e s s i n s t r u m e n t a t i o n e r r o r

Available for mission planning
Prelaunch requirement

Flight requirement
EPS (incl. F/C purge)
ECS (including cabin purge + EVA)
LM pressurization

N o m i n a l r e s e r v e s

EPS uncertainty (2.5%)
ECS uncertainty (.08 #/hr)

Total requirement
Margin T = 0 (fill/launch)

9 9 0 . 3
1 9 . 8
2 1 . 8

9 4 8 . 7

3 1 0 . 5
8 7 . 5
1 2 . 5

5 6 6 . 0

3 8 2 . 7

Prelaunch requirement includes off-loading of tank 3.

4 - 2 0
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' ' T H E S P S A N A L Y S I S

Assumptions for the SPS Propel 1 ant Analysis

1. The 3a dispersions are the RSS of the penalties imposed on the
SPS margin by 3a dispersions in propel 1 ant loading, mixture ratio, engine

maneuver aV, spacecraft weight, and consumable weight losses. The
engine Î p and dispersion utilized in this analysis were taken from
Table 11 of the Apollo Mission H3/CSM-110/SPS Preflight Performance
Report, NAS 9-8166, dated November 1970. All spacecraft weights and
consumable losses are from Volume III, Amendment 88, of the Spacecraft
Operational Data Book, dated October 5, 1970.

2 . T h e a l l o w a n c e f o r t h e T L M C i s n o w d e b i t e d f r o m t h e n o m i n a l
remaining propellant along with the 3a dispersions. It is only a format
change, not a budgeting technique change.

3. The ground rule for a contingency allowance is to budget for
e i t h e r a L M r e s c u e o r a m a n e u v e r t o a v o i d a d v e r s e w e a t h e r c o n d i t i o n s a t
entry, whichever produces the least SPS propellant margin. The aV for
the LM rescue allowance is 600 fps. The aV for weather avoidance for
previous missions has been 500 fps. However, for this mission, the aV
requirement for weather avoidance has been reduced to 300 fps. The
propellant margin when considering either contingency, LM rescue or the
300 fps for weather avoidance, is approximately the same.

4 - 2 3



TABLE 001

APOLLO 14 SPS PROPELLANT SUMMARY
I ]

[Jan. 31, 1971, launch; 7 2 ° l a u n c h azimuth]

I t e m ^ Propel1 ant Propel 1 ant
equired, lb remaining, lb

To t a l l o a d e d 4 0 7 9 6 . 0

Trapped and unavailable 4 4 1 . 4 4 0 3 5 4 . 6

Outage 5 9 . 8 4 0 2 9 4 . 8

U n b a l a n c e m e t e r 1 0 0 . 0 4 0 1 9 4 . 8

A v a i l a b l e f o r a V 4 0 1 9 4 . 8

Requirement for aV
Hybr id (73.4 fps) 7 2 4 . 2 3 9 4 7 0 . 6
L O I ( 2 9 8 6 f p s ) 2 4 7 7 7 . 8 1 4 6 9 2 . 8
D O I ( 2 0 6 . 6 f p s ) 1 4 7 0 . 8 1 3 2 2 2 . 0
C I R C ( 7 2 . 5 f p s ) 2 7 2 . 8 1 2 9 4 9 . 2
L O P C ( 3 6 0 . 7 f p s ) 1 2 6 9 . 2 11 6 8 0 . 0
T E I ( 3 4 4 9 . 5 f p s ) 1 0 0 5 9 . 4 1 6 2 0 . 6

Nominal remaining 1 6 2 0 . 6

D ispers ions
-3a performance 4 7 3 . 0 1 1 4 7 . 6
TLMC (33 fps) 3 4 6 . 2 8 0 1 . 4

Contingency (326 fps) 3 0 1 . 4 0 . 0

Propel 1 ant margin 0 . 0

★
A v a i l a b l e f o r w e a t h e r a v o i d a n c e .

o

4 - 2 4



(

SM RCS BUDGET

Ground Rules and Assumptions

1. Following transposition and docking, the S-IVB performs the
e v a s i v e m a n e u v e r .

2. Two midcourse corrections (translunar) are executed as SPS■ burns with one MCC followed by an RCS trim.

3. One midcourse correction (transearth) is executed as an RCS
burn of 5 fps.

4. Quad management is to be determined during the mission.

5. Redlines have been defined by the Flight Control Division as an
aid in assuring that mission rules are not violated during the mission.
They are subject to review during the mission as mission phases are
comple ted and sys tems capabi l i t ies are eva luated. In the event the res
cue redline is violated prior to rendezvous, lunar orbit photography
activit ies can be curtailed to conserve propellant. The lunar orbit
redline includes a nominal transearth coast phase (with all navigational
sightings) plus a 3 sigma G&N TEI cutoff error MCC. If a rescue is
required and the lunar orbit redline is violated prior to the nominal
TEI, TEI can be performed early and navigational sighting activity cur-
ta i led dur ing the t ransear th phase. The rescue red l ine is based on the
minimized activity during the transearth phase.

4 - 2 5
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TA B L E 4 - 9

SM RCS PROPELLANT LOADING AND USAGE SUMMARY

Propel 1 ant P r o p e l l e n t
I t e m r e q u i r e d , rema in ing ,

l b l b

Expected loading — 1 3 4 2 . 4

Initial outage caused by loading
m i x t u r e r a t i o 1 5 . 6 —

T o t a l t r a p p e d - 2 6 . 4 —

Gaging inaccuracy 8 0 . 4 —

D e l i v e r a b l e — 1 2 2 0 . 0

Nominal usage

T r a n s l u n a r c o a s t 1 9 9 _ _

■ ^
L u n a r o r b i t 4 3 1
T r a n s e a r t h c o a s t 2 2 0
T o t a l 8 5 0

Nominal remaining usable
propel 1 ant 3 7 0

4 - 2 6
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TABLE 4-10

CM RCS PROPELLANT SUMMARY

Propel 1 ant Propel 1 ant
I t e m requi red. rema in ing ,

l b l b

L o a d e d . 2 4 5 . 0

Trapped 3 6 . 4 2 0 8 . 6

A v a i l a b il e f o r m i s s i o n p l a n n i n g . . . 2 0 8 . 6

N o m i n a l u s a g e . . . . 3 8 . 9 1 6 9 . 7

N o m i n a l remaining . . 1 6 9 . 7 ( 1

n

4 - 3 2



SECTION 5 - ABBREVIATED TIMELINE
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SECTION 6 - ALTERNATE MISSION TIMELINES
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