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!is Apollo 17 Flight Plan was sent to Honeysuckle Creek Tracking
Station, Canberra, Australia, for support of the mission.

!is is the Computer section’s copy number 6.

!e base Flight Plan is dated October 23, 1972.

!e last version – dated November 20 (from page 99 of this PDF file) – was
received at the station on the day of launch (Australian time), 07 December.

!e Flight Plans were distributed as loose leaf to allow for late changes to be
made.

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

!is copy was preserved by Honeysuckle Creek’s Cyril Fenwick.

!e Flight Plan was scanned, and this PDF file assembled, by Colin
Mackellar for www.honeysucklecreek.net, December 2022, the 50th
anniversary of Apollo 17.

Blank pages have also been retained. Pages with tables have been rotated for
ease of reading. !e Flight Plan has been scanned in colour for authenticity.

www.honeysucklecreek.net
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APPROVED BY;

'DONALD K. SLAWON
/Director of fi ighT crew operat ions

CONCURRENCE: / //l/dd^,r
ÔWEN MORRIS, MANAGER
APOULO SPACECRAFT PROGRAM OFFLCE

a»>(
HOWARD W. TINDALL
DIRECTOR OF FLIGHT OPERATIONS

It is requested that any organization having comments,
questions, or suggestions concerning this document
contact T. W. Hol loway, F l ight P lanning Branch,
CG52, Building 4, room 230, telephone 483-4271.

This document is under the configuration control of
the Crew Procedures Control Board (CPCB). All pro
posed changes should be submitted to the Apollo Flight
Data File Manager, T. W. Holloway, CG52, Building 4,
room 230, telephone 483-4271.

D i s t r i bu t i on o f t h i s documen t i s con t ro l l ed by
Flight Data File Manager, T. W. Holloway, Flight
Planning Branch, Crew Procedures Division.
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F L I G H T P L A N

L I S T O F E F F E C T I V E PA G E S

PAGE DATE
1 • • • . 1 0 / 2 3 / 7 2
i i . 1 0 / 2 3 / 7 2
i i i . . . 1 0 / 2 3 / 7 2
i v . . . 1 0 / 2 3 / 7 2
V . . . . 1 0 / 2 3 / 7 2
v i . . . 1 0 / 2 3 / 7 2
v i i . . . 1 0 / 2 3 / 7 2
v i i i . 1 0 / 2 3 / 7 2
i x . . . 1 0 / 2 3 / 7 2
X . . . . 1 0 / 2 3 / 7 2
x i . . . 1 0 / 2 3 / 7 2
x i i . . . 1 0 / 2 3 / 7 2
x i i i . 1 0 / 2 3 / 7 2
x i v . . . 1 0 / 2 3 / 7 2
X V . . . 1 0 / 2 3 / 7 2
x v i . . . 1 0 / 2 3 / 7 2
x v i i . 1 0 / 2 3 / 7 2
x v i i i . . 1 0 / 2 3 / 7 2
x i x . . . 1 0 / 2 3 / 7 2
X X . . . 1 0 / 2 3 / 7 2
x x i . . . 1 0 / 2 3 / 7 2
XX i i . 1 0 / 2 3 / 7 2
x x i i i . . 1 0 / 2 3 / 7 2
x x i v . . 1 0 / 2 3 / 7 2
X X V . . . 1 0 / 2 3 / 7 2
1 - 1 . . . 1 0 / 2 3 / 7 2
1 - 2 . . . 1 0 / 2 3 / 7 2
1 - 3 . . . 1 0 / 2 3 / 7 2
1 - 4 . . . 1 0 / 2 3 / 7 2
1 - 5 . . . 1 0 / 2 3 / 7 2
1 - 6 . . . 1 0 / 2 3 / 7 2
1 - 7 . . . 1 0 / 2 3 / 7 2
1 - 8 . . 10 /23/72
1 - 9 . . 1 0 / 2 3 / 7 2
1 - 1 0 . . 1 0 / 2 3 / 7 2
2 - 1 . . . 1 0 / 2 3 / 7 2
2 - 2 . . . 1 0 / 2 3 / 7 2
2 - 3 . . 10 /23/72
2 - 4 . . . 1 0 / 2 3 / 7 2
2 - 5 . . . 1 0 / 2 3 / 7 2
2 - 6 . . . 1 0 / 2 3 / 7 2
2 - 7 . . . 1 0 / 2 3 / 7 2
2 - 8 . . . 1 0 / 2 3 / 7 2
2 - 9 . . . 1 0 / 2 3 / 7 2
2 - 1 0 . . 1 0 / 2 3 / 7 2
2 - 1 1 . . 1 0 / 2 3 / 7 2
2 - 1 2 . . 1 0 / 2 3 / 7 2
2 - 1 3 . . 1 0 / 2 3 / 7 2

F I N A L 10/23/72

PAGE DATE
2 - 1 4 . . 1 0 / 2 3 / 7 2
2 - 1 5 . . 1 0 / 2 3 / 7 2
2 - 1 6 . . 1 0 / 2 3 / 7 2
2 - 1 7 . . 1 0 / 2 3 / 7 2
2 - 1 8 . . 1 0 / 2 3 / 7 2
2 - 1 9 . . 1 0 / 2 3 / 7 2
2 - 2 0 . . 1 0 / 2 3 / 7 2
2 - 2 1 . . 1 0 / 2 3 / 7 2
2 - 2 2 . . 1 0 / 2 3 / 7 2
2 - 2 3 . . 1 0 / 2 3 / 7 2
2 - 2 4 . . 1 0 / 2 3 / 7 2
2 - 2 5 . . 1 0 / 2 3 / 7 2
2 - 2 6 . . 1 0 / 2 3 / 7 2
2 - 2 7 . . 1 0 / 2 3 / 7 2
2 - 2 8 . . 1 0 / 2 3 / 7 2
2 - 2 9 . . 1 0 / 2 3 / 7 2
2 - 3 0 . . 1 0 / 2 3 / 7 2
2 - 3 1 . . 1 0 / 2 3 / 7 2
3 - 1 . . . 1 0 / 2 3 / 7 2
3 - 2 . . . 1 0 / 2 3 / 7 2
3 - 3 . . . 1 0 / 2 3 / 7 2
3 - 4 . . . 1 0 / 2 3 / 7 2
3 - 5 . . 10 /23/72
3 - 6 . . . 1 0 / 2 3 / 7 2
3 - 7 . . . 1 0 / 2 3 / 7 2
3 - 8 . . . 1 0 / 2 3 / 7 2
3 - 9 . . . 1 0 / 2 3 / 7 2
3 - 1 0 . . 1 0 / 2 3 / 7 2
3 - 1 1 . . 1 0 / 2 3 / 7 2
3 - 1 2 . . 1 0 / 2 3 / 7 2
3 - 1 3 . . 1 0 / 2 3 / 7 2
3 - 1 4 . . 1 0 / 2 3 / 7 2
3 - 1 5 . 10 /23/72
3 - 1 6 . . 1 0 / 2 3 / 7 2
3 - 1 7 . . 1 0 / 2 3 / 7 2
3 - 1 8 . . 1 0 / 2 3 / 7 2
3 - 1 9 . . 1 0 / 2 3 / 7 2
3 - 2 0 . . 1 0 / 2 3 / 7 2
3 - 2 1 . . 1 0 / 2 3 / 7 2
3 - 2 2 . . 1 0 / 2 3 / 7 2
3 - 2 3 . . 1 0 / 2 3 / 7 2
3 - 2 4 . . 1 0 / 2 3 / 7 2
3 - 2 5 . . 1 0 / 2 3 / 7 2
3 - 2 6 . . 1 0 / 2 3 / 7 2
3 - 2 7 . . 1 0 / 2 3 / 7 2
3 - 2 8 . . 1 0 / 2 3 / 7 2
3 - 2 9 . . 1 0 / 2 3 / 7 2
3 - 3 0 . . 1 0 / 2 3 / 7 2

PAGE DATE
3 - 3 1 . . 1 0 / 2 3 / 7 2
3 - 3 2 . . 1 0 / 2 3 / 7 2
3 - 3 3 . . 1 0 / 2 3 / 7 2
3 - 3 4 . . 1 0 / 2 3 / 7 2
3 - 3 5 . . 1 0 / 2 3 / 7 2
3 - 3 6 . . 1 0 / 2 3 / 7 2
3 - 3 7 . . 1 0 / 2 3 / 7 2
3 - 3 8 . . 1 0 / 2 3 / 7 2
3 - 3 9 . . 1 0 / 2 3 / 7 2
3 - 4 0 . . 1 0 / 2 3 / 7 2
3 - 4 1 . . 1 0 / 2 3 / 7 2
3 - 4 2 . . 1 0 / 2 3 / 7 2
3 - 4 3 . . 1 0 / 2 3 / 7 2
3 - 4 4 . . 1 0 / 2 3 / 7 2
3 - 4 5 . . 1 0 / 2 3 / 7 2
3 - 4 6 . . 1 0 / 2 3 / 7 2
3 - 4 7 . . 1 0 / 2 3 / 7 2
3 - 4 8 . . 1 0 / 2 3 / 7 2
3 - 4 9 . . 1 0 / 2 3 / 7 2
3 - 5 0 . . 1 0 / 2 3 / 7 2
3 - 5 1 . . 1 0 / 2 3 / 7 2
3 - 5 2 . . 1 0 / 2 3 / 7 2
3 - 5 3 . . 1 0 / 2 3 / 7 2
3 - 5 4 . . 1 0 / 2 3 / 7 2
3 - 5 5 . . 1 0 / 2 3 / 7 2
3 - 5 6 . . 1 0 / 2 3 / 7 2
3 - 5 7 . . 1 0 / 2 3 / 7 2
3 - 5 8 . . 1 0 / 2 3 / 7 2
3 - 5 9 . . 1 0 / 2 3 / 7 2
3 - 6 0 . . 1 0 / 2 3 / 7 2
3 - 6 1 . . 1 0 / 2 3 / 7 2
3 - 6 2 . . 1 0 / 2 3 / 7 2
3 - 6 3 . . 1 0 / 2 3 / 7 2
3 - 6 4 . . 1 0 / 2 3 / 7 2
3 - 6 5 . . 1 0 / 2 3 / 7 2
3 - 6 6 . . 1 0 / 2 3 / 7 2
3 - 6 7 . . 1 0 / 2 3 / 7 2
3 - 6 8 . . 1 0 / 2 3 / 7 2
3 - 6 9 . . 1 0 / 2 3 / 7 2
3 - 7 0 . . 1 0 / 2 3 / 7 2
3 - 7 1 . . 1 0 / 2 3 / 7 2
3 - 7 2 . . 1 0 / 2 3 / 7 2
3 - 7 3 . . 1 0 / 2 3 / 7 2
3 - 7 4 . . 1 0 / 2 3 / 7 2
3 - 7 5 . . 1 0 / 2 3 / 7 2
3 - 7 6 . . 1 0 / 2 3 / 7 2
3 - 7 7 . . 1 0 / 2 3 / 7 2
3 - 7 8 . . 1 0 / 2 3 / 7 2
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LIST OF EFFECTIVE PAGES (CONT)

PAGE DATE PAGE DATE PAGE DATE
3 - 7 9 . . . 1 0 / 2 3 / 7 2 3 - 1 3 2 . . . 1 0 / 2 3 / 7 2 3 - 1 8 5 10/23/72
3 - 8 0 . . . 1 0 / 2 3 / 7 2 3 - 1 3 3 . . . 1 0 / 2 3 / 7 2 3 - 1 8 6 • • 10 /23/72
3 - 8 1 . . . 1 0 / 2 3 / 7 2 3 - 1 3 4 . . 1 0 / 2 3 / 7 2 3 - 1 8 7 • • 10 /23/72
3 - 8 2 . . . 1 0 / 2 3 / 7 2 3 - 1 3 5 . . 1 0 / 2 3 / 7 2 3 - 1 8 8 1 0 / 2 3 / 7 2
3 - 8 3 . . . 1 0 / 2 3 / 7 2 3 - 1 3 6 . . 1 0 / 2 3 / 7 2 3 - 1 8 9 • • 1 0 / 2 3 / 7 2
3 - 8 4 . . . 1 0 / 2 3 / 7 2 3 - 1 3 7 . . . 1 0 / 2 3 / 7 2 3 - 1 9 0 • • 10 /23/72
3 - 8 5 , . . 1 0 / 2 3 / 7 2 3 - 1 3 8 . . . 1 0 / 2 3 / 7 2 3 - 1 9 1 • • 1 0 / 2 3 / 7 2
3 - 8 6 . . . 1 0 / 2 3 / 7 2 3 - 1 3 9 . . 1 0 / 2 3 / 7 2 3 - 1 9 2 • • 1 0 / 2 3 / 7 2
3 - 8 7 . . . 1 0 / 2 3 / 7 2 3 - 1 4 0 . . . 1 0 / 2 3 / 7 2 3 - 1 9 3 • • 10 /23/72
3 - 8 8 . . . 1 0 / 2 3 / 7 2 3 - 1 4 1 . . . 1 0 / 2 3 / 7 2 3 - 1 9 4 • • 10 /23/72
3 - 8 9 . . . 1 0 / 2 3 / 7 2 3 - 1 4 2 . . . 1 0 / 2 3 / 7 2 3 - 1 9 5 • • 10 /23/72
3 - 9 0 . . . 1 0 / 2 3 / 7 2 3 - 1 4 3 . . . 1 0 / 2 3 / 7 2 3 - 1 9 6 • • 10 /23/72
3 - 9 1 . . . 1 0 / 2 3 / 7 2 3 - 1 4 4 . . . 1 0 / 2 3 / 7 2 3 - 1 9 7 • ■ 1 0 / 2 3 / 7 2
3 - 9 2 . . . 1 0 / 2 3 / 7 2 3 - 1 4 5 . . . 1 0 / 2 3 / 7 2 3 - 1 9 8 • • 1 0 / 2 3 / 7 2
3 - 9 3 . . . 1 0 / 2 3 / 7 2 3 - 1 4 6 . . . 1 0 / 2 3 / 7 2 3 - 1 9 9 • • 1 0 / 2 3 / 7 2
3 - 9 4 . . . 1 0 / 2 3 / 7 2 3 - 1 4 7 . . . 1 0 / 2 3 / 7 2 3 - 2 0 0 • • 1 0 / 2 3 / 7 2
3 - 9 5 . . . 1 0 / 2 3 / 7 2 3 - 1 4 8 . . . 1 0 / 2 3 / 7 2 3 - 2 0 1 • • 1 0 / 2 3 / 7 2
3 - 9 6 . . . 1 0 / 2 3 / 7 2 3 - 1 4 9 . . . 1 0 / 2 3 / 7 2 3 - 2 0 2 • • 10 /23/72
3 - 9 7 . . . 1 0 / 2 3 / 7 2 3 - 1 5 0 . . . 1 0 / 2 3 / 7 2 3 - 2 0 3 • • 1 0 / 2 3 / 7 2
3 - 9 8 . . . 1 0 / 2 3 / 7 2 3 - 1 5 1 . . . 1 0 / 2 3 / 7 2 3 - 2 0 4 • • 1 0 / 2 3 / 7 2
3 - 9 9 . . . 1 0 / 2 3 / 7 2 3 - 1 5 2 . . 1 0 / 2 3 / 7 2 3 - 2 0 5 • • 1 0 / 2 3 / 7 2
3 - 1 0 0 . . . 1 0 / 2 3 / 7 2 3 - 1 5 3 . . . 1 0 / 2 3 / 7 2 3 - 2 0 6 • • 1 0 / 2 3 / 7 2
3 - 1 0 1 . . . 1 0 / 2 3 / 7 2 3 - 1 5 4 . . . 1 0 / 2 3 / 7 2 3 - 2 0 7 1 0 / 2 3 / 7 2
3 - 1 0 2 . . . 1 0 / 2 3 / 7 2 3 - 1 5 5 . . . 1 0 / 2 3 / 7 2 3 - 2 0 8 • • 1 0 / 2 3 / 7 2
3 - 1 0 3 . . . 1 0 / 2 3 / 7 2 3 - 1 5 6 . . . 1 0 / 2 3 / 7 2 3 - 2 0 9 • • 10 /23/72
3 - 1 0 4 . . . 1 0 / 2 3 / 7 2 3 - 1 5 7 . . 1 0 / 2 3 / 7 2 3 - 2 1 0 • • 1 0 / 2 3 / 7 2
3 - 1 0 5 . . . 1 0 / 2 3 / 7 2 3 - 1 5 8 . . 1 0 / 2 3 / 7 2 3 - 2 1 1 • • 1 0 / 2 3 / 7 2
3 - 1 0 6 . . . 1 0 / 2 3 / 7 2 3 - 1 5 9 . . . 1 0 / 2 3 / 7 2 3 - 2 1 2 • • 1 0 / 2 3 / 7 2
3 - 1 0 7 . . . 1 0 / 2 3 / 7 2 3 - 1 6 0 . . . 1 0 / 2 3 / 7 2 3 - 2 1 3 • • 1 0 / 2 3 / 7 2
3 - 1 0 8 . . . 1 0 / 2 3 / 7 2 3 - 1 6 1 . . . 1 0 / 2 3 / 7 2 3 - 2 1 4 10/23/72
3 - 1 0 9 . . . 1 0 / 2 3 / 7 2 3 - 1 6 2 . . . 1 0 / 2 3 / 7 2 3 - 2 1 5 • • 10 /23/72
3 - 1 1 0 . . 10/23/72 3 - 1 6 3 . . . 1 0 / 2 3 / 7 2 3 - 2 1 6 • • 10 /23/72
3 - 1 1 1 . . . 1 0 / 2 3 / 7 2 3 - 1 6 4 . . . 1 0 / 2 3 / 7 2 3 - 2 1 7 1 0 / 2 3 / 7 2
3 - 1 1 2 . . . 1 0 / 2 3 / 7 2 3 - 1 6 5 . . 1 0 / 2 3 / 7 2 3 - 2 1 8 1 0 / 2 3 / 7 2
3 - 1 1 3 . . . 1 0 / 2 3 / 7 2 3 - 1 6 6 . . . 1 0 / 2 3 / 7 2 3 - 2 1 9 1 0 / 2 3 / 7 2
3 - 1 1 4 . . . 1 0 / 2 3 / 7 2 3 - 1 6 7 . . 1 0 / 2 3 / 7 2 3 - 2 2 0 • • 10 /23/72
3 - 1 1 5 . . . 1 0 / 2 3 / 7 2 3 - 1 6 8 . . . 1 0 / 2 3 / 7 2 3 - 2 2 1 • • 10 /23/72
3 - 1 1 6 . . . 1 0 / 2 3 / 7 2 3 - 1 6 9 . . . 1 0 / 2 3 / 7 2 3 - 2 2 2 • • 10 /23/72
3 - 1 1 7 . . . 1 0 / 2 3 / 7 2 3 - 1 7 0 . . . 1 0 / 2 3 / 7 2 3 - 2 2 3 • • 1 0 / 2 3 / 7 2
3 - 1 1 8 . . . 1 0 / 2 3 / 7 2 3 - 1 7 1 . . . 1 0 / 2 3 / 7 2 3 - 2 2 4 • • 10 /23/72
3 - 1 1 9 . . 1 0 / 2 3 / 7 2 3 - 1 7 2 . . . 1 0 / 2 3 / 7 2 3 - 2 2 5 1 0 / 2 3 / 7 2
3 - 1 2 0 . . . 1 0 / 2 3 / 7 2 3 - 1 7 3 . . 1 0 / 2 3 / 7 2 3 - 2 2 6 * • 1 0 / 2 3 / 7 2
3 - 1 2 1 . . . 1 0 / 2 3 / 7 2 3 - 1 7 4 . . . 1 0 / 2 3 / 7 2 3 - 2 2 7 1 0 / 2 3 / 7 2
3 - 1 2 2 . . . 1 0 / 2 3 / 7 2 3 - 1 7 5 . . 1 0 / 2 3 / 7 2 3 - 2 2 8 • • 1 0 / 2 3 / 7 2
3 - 1 2 3 . . . 1 0 / 2 3 / 7 2 3 - 1 7 6 . . . 1 0 / 2 3 / 7 2 3 - 2 2 9 • • 1 0 / 2 3 / 7 2
3 - 1 2 4 . . . 1 0 / 2 3 / 7 2 3 - 1 7 7 . . . 1 0 / 2 3 / 7 2 3 - 2 3 0 1 0 / 2 3 / 7 2
3 - 1 2 5 . . . 1 0 / 2 3 / 7 2 3 - 1 7 8 . . 1 0 / 2 3 / 7 2 3 - 2 3 1 • • 1 0 / 2 3 / 7 2
3 - 1 2 6 . . . 1 0 / 2 3 / 7 2 3 - 1 7 9 . . 1 0 / 2 3 / 7 2 3 - 2 3 2 • • 1 0 / 2 3 / 7 2
3 - 1 2 7 . . . 1 0 / 2 3 / 7 2 3 - 1 8 0 . . 1 0 / 2 3 / 7 2 3 - 2 3 3 • • 10 /23/72
3 - 1 2 8 . . . 1 0 / 2 3 / 7 2 3 - 1 8 1 . . . 1 0 / 2 3 / 7 2 3 - 2 3 4 • • 10 /23/72
3 - 1 2 9 . . . 1 0 / 2 3 / 7 2 3 - 1 8 2 . . 1 0 / 2 3 / 7 2 3 - 2 3 5 1 0 / 2 3 / 7 2
3 - 1 3 0 . . . 1 0 / 2 3 / 7 2 3 - 1 8 3 . . . 1 0 / 2 3 / 7 2 3 - 2 3 6 * • 1 0 / 2 3 / 7 2
3 - 1 3 1 . . . 1 0 / 2 3 / 7 2 3 - 1 8 4 . . . 1 0 / 2 3 / 7 2 3 - 2 3 7 • • 10 /23/72
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1 1 1

OF EFFECTIVE PAGES (CONT)

PAGE DATE PAGE DATE PAGE DATE
3 - 2 3 8 • • 10/23/72 3 - 2 9 0 • • 1 0 / 2 3 / 7 2 3 - 3 4 2 • • 1 0 / 2 3 / 7 2
3 - 2 3 9 • • 1 0 / 2 3 / 7 2 3 - 2 9 1 • • 1 0 / 2 3 / 7 2 3 - 3 4 3 • • 1 0 / 2 3 / 7 2
3 - 2 4 0 • • 1 0 / 2 3 / 7 2 3 - 2 9 2 , , 1 0 / 2 3 / 7 2 3 - 3 4 4 1 0 / 2 3 / 7 2
3 - 2 4 1 . . 1 0 / 2 3 / 7 2 3 - 2 9 3 1 0 / 2 3 / 7 2 3 - 3 4 5 • • 1 0 / 2 3 / 7 2
3 - 2 4 2 . . 1 0 / 2 3 / 7 2 3 - 2 9 4 1 0 / 2 3 / 7 2 3 - 3 4 6 • . 1 0 / 2 3 / 7 2
3 - 2 4 3 • • 1 0 / 2 3 / 7 2 3 - 2 9 5 1 0 / 2 3 / 7 2 3 - 3 4 7 • • 1 0 / 2 3 / 7 2
3 - 2 4 4 • • 1 0 / 2 3 / 7 2 3 - 2 9 6 1 0 / 2 3 / 7 2 3 - 3 4 8 • • 1 0 / 2 3 / 7 2
3 - 2 4 5 • • 1 0 / 2 3 / 7 2 3 - 2 9 7 1 0 / 2 3 / 7 2 3 - 3 4 9 • • 10 /23/72
3 - 2 4 6 • • 1 0 / 2 3 / 7 2 3 - 2 9 8 1 0 / 2 3 / 7 2 3 - 3 5 0 1 0 / 2 3 / 7 2
3 - 2 4 7 • • 1 0 / 2 3 / 7 2 3 - 2 9 9 1 0 / 2 3 / 7 2 3 - 3 5 1 • • 1 0 / 2 3 / 7 2
3 - 2 4 8 • • 1 0 / 2 3 / 7 2 3 - 3 0 0 1 0 / 2 3 / 7 2 3 - 3 5 2 . . 1 0 / 2 3 / 7 2
3 - 2 4 9 . . 1 0 / 2 3 / 7 2 3 - 3 0 1 • • 1 0 / 2 3 / 7 2 3 - 3 5 3 • • 10 /23/72
3 - 2 5 0 . . 1 0 / 2 3 / 7 2 3 - 3 0 2 • • 1 0 / 2 3 / 7 2 3 - 3 5 4 • . 1 0 / 2 3 / 7 2
3 - 2 5 1 . , 1 0 / 2 3 / 7 2 3 - 3 0 3 • • 1 0 / 2 3 / 7 2 3 - 3 5 5 • . 1 0 / 2 3 / 7 2
3 - 2 5 2 • • 1 0 / 2 3 / 7 2 3 - 3 0 4 • • 1 0 / 2 3 / 7 2 3 - 3 5 6 • • 1 0 / 2 3 / 7 2
3 - 2 5 3 • • 1 0 / 2 3 / 7 2 3 - 3 0 5 • • 1 0 / 2 3 / 7 2 3 - 3 5 7 • • 1 0 / 2 3 / 7 2
3 - 2 5 4 • • 1 0 / 2 3 / 7 2 3 - 3 0 6 • • 1 0 / 2 3 / 7 2 3 - 3 5 8 • • 1 0 / 2 3 / 7 2
3 - 2 5 5 . 1 0 / 2 3 / 7 2 3 - 3 0 7 1 0 / 2 3 / 7 2 3 - 3 5 9 • • 1 0 / 2 3 / 7 2
3 - 2 5 6 1 0 / 2 3 / 7 2 3 - 3 0 8 1 0 / 2 3 / 7 2 3 - 3 6 0 • • 10 /23/72
3 - 2 5 7 . . 1 0 / 2 3 / 7 2 3 - 3 0 9 • • 1 0 / 2 3 / 7 2 3 - 3 6 1 • • 10 /23/72
3 - 2 5 8 . . 1 0 / 2 3 / 7 2 3 - 3 1 0 1 0 / 2 3 / 7 2 3 - 3 6 2 . • 1 0 / 2 3 / 7 2
3 - 2 5 9 • • 1 0 / 2 3 / 7 2 3 - 3 11 1 0 / 2 3 / 7 2 3 - 3 6 3 • • 1 0 / 2 3 / 7 2
3 - 2 6 0 • • 1 0 / 2 3 / 7 2 3 - 3 1 2 • • 1 0 / 2 3 / 7 2 3 - 3 6 4 • • 10 /23/72
3 - 2 6 1 1 0 / 2 3 / 7 2 3 - 3 1 3 1 0 / 2 3 / 7 2 3 - 3 6 5 • • 1 0 / 2 3 / 7 2
3 - 2 6 2 1 0 / 2 3 / 7 2 3 - 3 1 4 1 0 / 2 3 / 7 2 3 - 3 6 6 . . 1 0 / 2 3 / 7 2
3 - 2 6 3 1 0 / 2 3 / 7 2 3 - 3 1 5 • • 1 0 / 2 3 / 7 2 3 - 3 6 7 • . 10/23/72
3 - 2 6 4 1 0 / 2 3 / 7 2 3 - 3 1 6 • • 1 0 / 2 3 / 7 2 3 - 3 6 8 « . 1 0 / 2 3 / 7 2
3 - 2 6 5 1 0 / 2 3 / 7 2 3 - 3 1 7 1 0 / 2 3 / 7 2 3 - 3 6 9 • • 1 0 / 2 3 / 7 2
3 - 2 6 6 • • 1 0 / 2 3 / 7 2 3 - 3 1 8 • • 1 0 / 2 3 / 7 2 3 - 3 7 0 • • 1 0 / 2 3 / 7 2
3 - 2 6 7 1 0 / 2 3 / 7 2 3 - 3 1 9 1 0 / 2 3 / 7 2 3 - 3 7 1 • • 10/23/72
3 - 2 6 8 1 0 / 2 3 / 7 2 3 - 3 2 0 1 0 / 2 3 / 7 2 3 - 3 7 2 1 0 / 2 3 / 7 2
3 - 2 6 9 1 0 / 2 3 / 7 2 3 - 3 2 1 • • 1 0 / 2 3 / 7 2 3 - 3 7 3 • • 1 0 / 2 3 / 7 2
3 - 2 7 0 • • 1 0 / 2 3 / 7 2 3 - 3 2 2 • • 1 0 / 2 3 / 7 2 3 - 3 7 4 • • 1 0 / 2 3 / 7 2
3 - 2 7 1 1 0 / 2 3 / 7 2 3 - 3 2 3 1 0 / 2 3 / 7 2 3 - 3 7 5 • • 1 0 / 2 3 / 7 2
3 - 2 7 2 1 0 / 2 3 / 7 2 3 - 3 2 4 1 0 / 2 3 / 7 2 3 - 3 7 6 • • 1 0 / 2 3 / 7 2
3 - 2 7 3 1 0 / 2 3 / 7 2 3 - 3 2 5 • • 1 0 / 2 3 / 7 2 3 - 3 7 7 • • 1 0 / 2 3 / 7 2
3 - 2 7 4 1 0 / 2 3 / 7 2 3 - 3 2 6 • • 1 0 / 2 3 / 7 2 3 - 3 7 8 • ■ 1 0 / 2 3 / 7 2
3 - 2 7 5 1 0 / 2 3 / 7 2 3 - 3 2 7 1 0 / 2 3 / 7 2 3 - 3 7 9 • . 1 0 / 2 3 / 7 2
3 - 2 7 6 • • 1 0 / 2 3 / 7 2 3 - 3 2 8 1 0 / 2 3 / 7 2 3 - 3 8 0 • • 1 0 / 2 3 / 7 2
3 - 2 7 7 1 0 / 2 3 / 7 2 3 - 3 2 9 1 0 / 2 3 / 7 2 3 - 3 8 1 1 0 / 2 3 / 7 2
3 - 2 7 8 • • 1 0 / 2 3 / 7 2 3 - 3 3 0 1 0 / 2 3 / 7 2 3 - 3 8 2 • • 1 0 / 2 3 / 7 2
3 - 2 7 9 1 0 / 2 3 / 7 2 3 - 3 3 1 • • 1 0 / 2 3 / 7 2 3 - 3 8 3 • • 1 0 / 2 3 / 7 2
3 - 2 8 0 1 0 / 2 3 / 7 2 3 - 3 3 2 • • 1 0 / 2 3 / 7 2 3 - 3 8 4 • • 1 0 / 2 3 / 7 2
3 - 2 8 1 1 0 / 2 3 / 7 2 3 - 3 3 3 1 0 / 2 3 / 7 2 3 - 3 8 5 • • 1 0 / 2 3 / 7 2
3 - 2 8 2 1 0 / 2 3 / 7 2 3 - 3 3 4 • • 1 0 / 2 3 / 7 2 3 - 3 8 6 • • 1 0 / 2 3 / 7 2
3 - 2 8 3 1 0 / 2 3 / 7 2 3 - 3 3 5 1 0 / 2 3 / 7 2 3 - 3 8 7 • • 1 0 / 2 3 / 7 2
3 - 2 8 4 • • 1 0 / 2 3 / 7 2 3 - 3 3 6 • • 1 0 / 2 3 / 7 2 3 - 3 8 8 • • 1 0 / 2 3 / 7 2
3 - 2 8 5 1 0 / 2 3 / 7 2 3 - 3 3 7 • • 1 0 / 2 3 / 7 2 3 - 3 8 9 • • 1 0 / 2 3 / 7 2
3 - 2 8 6 • • 1 0 / 2 3 / 7 2 3 - 3 3 8 • • 1 0 / 2 3 / 7 2 3 - 3 9 0 . . 1 0 / 2 3 / 7 2
3 - 2 8 7 • • 1 0 / 2 3 / 7 2 3 - 3 3 9 1 0 / 2 3 / 7 2 3 - 3 9 1 • • 10 /23/72
3 - 2 8 8 • • 1 0 / 2 3 / 7 2 3 - 3 4 0 • • 1 0 / 2 3 / 7 2 3 - 3 9 2 • • 1 0 / 2 3 / 7 2
3 - 2 8 9 • • 1 0 / 2 3 / 7 2 3 - 3 4 1 • • 1 0 / 2 3 / 7 2 3 - 3 9 3 • • . 1 0 / 2 3 / 7 2
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i v

LIST OF EFFECTIVE PAGES (CONT)

DATE PAGE
10/23/72 4 - 3 0
10/23/72 4 - 3 1
10/23/72 4 - 3 2
10/23/72 4 - 3 3
10/23/72 4 - 3 4
10/23/72 4 - 3 5
10/23/72 4 - 3 6
10/23/72 4 - 3 7
10/23/72 5 - 1 .
10 /23/72 5 - 2 .
10 /23/72 5 - 3 .
10 /23/72 5 - 4 .
10 /23/72 5 - 5 .
10 /23/72 5 - 6 .
10 /23/72 5 - 7 .
10 /23/72 5 - 8 .
10 /23/72 5 - 9 .
10 /23/72 5 - 1 0
10/23/72 5 - 11
10/23/72 5 - 1 2
10/23/72 5 - 1 3
10/23/72 5 - 1 4
10/23/72 5 - 1 5
10/23/72 5 - 1 6
10/23/72 5 - 1 7
10/23/72 5 - 1 8
10/23/72 5 - 1 9
10/23/72 5 - 2 0
10/23/72 5 - 2 1
10/23/72 5 - 2 2
10/23/72 5 - 2 3
10/23/72 5 - 2 4
10/23/72 5 - 2 5
10/23/72 5 - 2 6
10/23/72 6 - 1 .
10 /23/72 6 - 2 .
10 /23/72 6 - 3 .
1 0 / 2 3 / 7 2 6 - 4 .
10 /23/72 6 - 5 .
1 0 / 2 3 / 7 2 6 - 6 .
10 /23/72 6 - 7 .
10/23/72 6 - 8 .
10/23/72 6 - 9 .
10/23/72 6 - 1 0
10/23/72 6 - 11
10/23/72 6 - 1 2
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. 1 0 / 2 3 / 7 2 6 - 5 0 .
. 1 0 / 2 3 / 7 2 6 - 5 1 .
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. 1 0 / 2 3 / 7 2 6 - 5 5 .
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. 1 0 / 2 3 / 7 2 6 - 5 7 .
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FLIGHT PLAN - APOLLO 17 (1=0 LAUNCH)
CHANGE B U129112 (P&I)

The following is a pen and ink change to the Apollo 17 Flight Plan.

1. Page i (a) Under "Change A 11/20/72 (P&I)" add
"Change B 11/29/72 (P&I)"

(b) Change date after *i from "11/20/72 (P&I)"
to "11/29/72 (P&I)"

(c) Change date after *ii from "11/20/72 (P&I)"
to "11/29/72 (P&I)"

(d) Change date after *iii from "11/20/72 (P&I)"
to "11/29/72 (P&I)"

(e) Add an asterisk before page 3-20 and change
date from "10/23/72" to "11/29/72 (P&I)"

2 . P a g e i i ( a ) A d d a n a s t e r i s k b e f o r e e a c h o f t h e f o l l o w i n g
pages and change date from "10/23/72T:tOpFrr-1VFD
" 1 1 / 2 9 / 7 2 ( P & I ) " : ■

3 - 8 5 I
3 - 8 6 - G r i r M 9 7 2
3 - 1 1 5 I

(b) Change the date after the foliowing pages-from
"11/20/72 (P&I)" to "11/29/72i(P&I)":

* 3 - 9 1 * 3 - 1 4 7
* 3 - 9 2 * 3 - 2 3 5
* 3 - 1 2 9 * 3 - 2 3 7

3 . Page i i i (a ) Add an as ter isk before 3-318 and change the
date from "10/23/72" to "11/29/72 (P&I)"

(b) Add an asterisk before 3-319 and change the
date from "10/23/72" to "11/29/72 (P&I)"

1 (c) Change the date after *3-324 from "11/20/72"
to "11/29/72 (P&I)"crS DEC Wt

(d) Change the date after *3-339 from "1 1/20/72"
^ ® " 1 1 / 2 9 / 7 2 ( P & I ) "

(e) Change the date after *3-340 from "11/20/72"
to "11/29/72 (P&I)"

(f) Add an asterisk before 3-391 and change the
date from "10/23/72" to "11/29/72 (P&I)"
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FLIGHT PLAN - APOLLO 17 (T=0 LAUNCH)
CHANGE B 11/29/72 (P&I)

4. Page 3-20 (a) At 19:55 add "REPORT: LM/CM aP"

(b) Change Edition from "Final (12/6)" to
"Change B (12/6) (P&I)" and date from
"10/23/72" to "11/29/72 (P&I)"

5. Page 3-85 (a) At 90:39 delete "B2" and add "D2"

(b) Change Edition from "Final (12/6)" to
"Change B (12/6) (P&I)" and date from
"10/23/72" to "11/29/72 (P&I)"

6 . Page 3-86 (a) At 91:22 de le te "Enable a l l je ts" and add
"Enable jets A4,C3,B4&D3"

(b) At 91:23 add "MAN ATT (ROLL) - ACCEL CMD"

(c) At 91:39 add:
" AT 9 1 : 3 9 O R R O L L E R R O R O F 1 0 °
MAN ATT (ROLL) - RATE CMD
WA I T 1 M I N
MAN ATT (ROLL) - ACCEL CMD"

(d) At 91:54 add:
"ENABLE JETS B1 & B2
MAN ATT (ROLL) - RATE CMD"

(e) Change Edition from "Change A (12/6) (P&I)
to "Change B (12/6) (P&I)" and date from
"11/20/72" to "11/29/72 (P&I)"

7 . P a g e 3 - 9 1 ( a ) A t 9 4 : 4 6 a d d :
"WHEN IN UV GRAZING ATT

UV COVER - OPEN
IR COVER - OPEN"

(b) Change Edition from "Change A (12/6) (P&I)
to "Change B (12/6) (P&I)" and date from
"11/20/72" to "11/29/72 (P&I)"

8. Page 3-92 (a) At 95:00 change SIM EXP STATUS from
"(*0000)" to "(*0011)"

(b) At 95:24 delete:
" I R C O V E R - O P E N

UV COVER - OPEN"

(c) Change Edition from "Change A (12/6) (P&I)
to "Change B (12/6) (P&I)" and date from
"11/20/72" to "11/29/72 (P&I)"
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F L I G H T P L A N - A P O L L O 1 7 ( 7 = 0 L A U N C H ) P a g e 3
CHANGE B 11/29/72 (P&I)

9. Page 3-115 (a) At 110:31 change "REACQ" to "AUTO"

(b) At 110:41 change "REACQ" to "AUTO"

(c) At 110:46 delete "CUE: HGA AUTO"

(d) Change Edition from "Final (12/6)" to
"Change B (12/6)" and date from "1 0/23/72"
to "11/29/72 (P&I)"

10. Page 3-129 (a) At 114:30 add "CONFIGURE DSE (STOP/CMD
RESET/REWIND)"

(b) At 114:40 change "CMOS: DSE REWIND" to
"CMDS: DSE PLAYBACK"

(c) At 114:47 delete "CMDS: (AOS +15 MIN)
DSE PLAYBACK"

(d) Change Edition from "Change A (12/6)" to
"Change B (12/6)" and date from "11/20/72
(P&I)" to "11/29/72 (P&I)"

11. Page 3-147 (a) At 123:01 add "MAN" between "HGA" and
" P - 7 4 "

(b) Change Edition from "Change A (12/6)" to
"Change B (12/6)" and date from
"11/20/72 (P&I)" to "11/29/72 (P&I)"

12 . Page 3 -235 (a ) A t 167 :30 add :
"WHEN IN UV GRAZING ATT

UV COVER - OPEN
IR COVER - OPEN"

(b) Change Edition from "Change A (12/6)(P&I)"
to "Change B (12/6)(P&I)" and date from
"11/20/72" to "11/29/72 (P&I)"

13. Page 3-237 (a) At 168:00 change SIM EXP STATUS from
"(*0000)" to "(*0011)"

(b) At 168:07 delete:
" I R C O V E R - O P E N

UV COVER - OPEN"

(c) Change Edition from "Change A (12/6)(P&I)"
to "Change B (12/6)(P&I)" and date from
"11/20/72" to "11/29/72 (P&I)"
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F L I G H T P L A N - A P O L L O 1 7 ( 1 = 0 L A U N C H ) P a g e 4
CHANGE B n/29/72 (P&I)

14. Page 3-318 (a) Change "SIM EXP STATUS" top register from
"(+1101)" to "(+0101)"

(b) Change Edition from "Final (12/6)" to
"Change B (12/6) (P&I)" and date from
"10/23/72" to "11/29/72 (P&I)"

15 . Page 3 -319 (a ) A t 210 :39 de l e te :
"AUTO, NARROW"

(b) Change Edition from "Final (12/6)" to
"Change B (12/6) (P&I)" and date from
"10/23/72" to "11/29/72 (P&I)"

16. Page 3-324 (a) After "ACQ STDN HGA:" add "MAN" before
"P 2^, Y 30 AUTO, NARROW"

(b) Change Edition from "Change A (12/6) to
"Change B (12/6) (P&I)" and date from
"11/20/72" to "11/29/72 (P&I)"

17. Page 3-339 (a) Change "SET HGA MAN P Y 18 REACQ,
NARROW (231:21)" to "SET HGA MAN P 2^,
Y 18 (231:21)"

(b) Change Edition from "Change A (12/6)"
to "Change B (12/6) (P&I)" and date from
"11/20/72" to "11/29/72 (P&I)"

18. Page 3-340 (a) At 231:21 add "MAN" between "PWR" and
" p

(b) Change Edition from "Change A (12/6)" to
"Change B (12/6) (P&I)" and date from
"11/20/72" to "11/29/72 (P&I)"
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F L I G H T P L A N - A P O L L O 1 7 ( 1 = 0 L A U N C H ) P a g e
CHANGE B 11/29/72 (P&I)

19. Page 3-391 (a) At 283:25 change "V40 MNVR ..." to
"V49 MNVR . . . "

(b) Change Edition from "Final (12/6)" to
"Change B (12/6)" and date from
"10/23/72" to "11/29/72 (P&I)"

. . . . .BOOlTMANAbEfr '
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APOLLO 17 FLIGHT PLAN (12/6)
CHANGE A 11/20/72 (P&I)

The following pen and ink changes are FDF approved and are to be
included in the Apollo 17 Final Flight Plan (12/6)

1 . Page i (a) At the top o f the page a f ter "Change A
11/20/72" add "(P&I)"

(b) Add an asterisk before each of the following
page numbers and change the page dates from
"10/23/72" to "11/20/72 (P&I)"
Page i (Add (P&I) only)
Page ii (Add (P&I) only)
Page iii (Add (P&I) only)
Page iv (Add (P&I) only)
Page 2-18
Page 3-18

2. Page i i Add an asterisk before each of the following page
numbers and change the page dates from "10/23/72"
to "11/20/72 (P&I)"

P a g e 3 - 8 2 P a g e 3 - 9 9 P a g e 3 - 1 3 3
P a g e 3 - 8 6 P a g e 3 - 1 0 0 P a g e 3 - 1 3 9
P a g e 3 - 9 1 P a g e 3 - 1 0 1 P a g e 3 - 1 4 7
P a g e 3 - 9 2 P a g e 3 - 1 0 2 P a g e 3 - 1 9 1
P a g e 3 - 9 4 P a g e 3 - 1 0 3 P a g e 3 - 2 2 1
P a g e 3 - 9 5 P a g e 3 - 1 2 1 P a g e 3 - 2 2 7
P a g e 3 - 9 6 P a g e 3 - 1 2 5 P a g e 3 - 2 2 9
P a g e 3 - 9 7 P a g e 3 - 1 2 9 P a g e 3 - 2 3 1
P a g e 3 - 9 8 P a g e 3 - 1 3 1 P a g e 3 - 2 3 5

Page 3-237

3 . P a g e i i i A d d a n a s t e r i s k b e f o r e e a c h o f t h e f o l l o w i n g p a g e
numbers and change the page dates from "10/23/72"
to "11/20/72 (P&I)"

P a g e 3 - 2 6 7 P a g e 3 - 3 4 2 P a g e 3 - 3 5 3
P a g e 3 - 3 0 5 P a g e 3 - 3 5 1 P a g e 3 - 3 5 4
P a g e 3 - 3 4 1 P a g e 3 - 3 5 2 P a g e 3 - 3 5 5

Page 3-375

4 . P a g e i v A d d a n a s t e r i s k b e f o r e e a c h o f t h e f o l l o w i n g p a g e
number and change the page date from "10/23/72"
to "11/20/72 (P&I)"

Page 3-394

5. Page 2-18 At GET 65:00 under "H2 FANS 1,2, & 3" delete the "3"
unde r t he "ON" co lumn and add "3 " unde r t he "OFF" co lumn

6. Page 3-8 (a) Change the "GET 05:10" to "GET 05:30" on the 5° FOV
& the "GET 05 :31" to "GET 05 :51" on the 1° FOV

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"



7. Page 3-82 (a) At the bottom of the PU VALVE NOTE (LOWER RIGHT) add
the following sentence: DO NOT CHANGE PU VALVE
POSITION DURING THE LAST 30 SEC OF THE BURN"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "1 0/23/72" to
"11/20/72 (P&I)"

8 . P a g e 3 - 8 6 ( a ) A t 9 1 : 1 6 a d d " L A - O F F "

(b) At 91:23 after "P Y 1^" add "SELECT HGA"
(c) At 91:29 delete "LA - OFF"
(d) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

9. Page 3-91 (a) At 94:41 change HGA angles from "P +24, Y 248"
to "P +^, Y

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

10. Page 3-92 (a) At 95:27 change HGA angles from "P +24, Y 248,"
to P +23, Y

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

11. Page 3-94 (a) At 97:30 add "UV COVER - CLOSE"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

12. Pages 3-95,96 (a) Change the top line of the SIM STATUS CODE to
9 7 , 9 8 , 9 9 " - 0 0 1 0 " a t b o t h t h e h o u r a n d h a l f h o u r t i m e s
100,101,
1 0 2 , 1 0 3

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

13. Page 3-103 (a) At 106:49 delete "UV COVER - CLOSE"

14. Page 3-121 (a) At 112:26 add "(-001.96)" after "(+15.405)"
(b) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

15. Page 3-125 (a) Change the bottom line of the SIM EXP STATUS CODE
f r o m " 2 1 0 0 0 " t o " 3 1 0 0 0 "

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11 /20 /72 (P& I ) "



16. Page 3-129 (a) At 114:45 change "116:20" to "116:33"
(b) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

17. Page 3-131 (a) At 115:31 between Y 211 and AUTO, add
"SELECT HGA"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

18. Page 3-133 (a) At 116:30 after HGA PWR-ON add "SELECT HGA"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

19. Page 3-139 (a) At 119:43 add camera settings "f4,1/250"
(b) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

20. Page 3-147 (a) At 123:01 between Y 280 and AUTO, add
"SELECT HGA"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A^ ( 1 2 / 6 ) ( P & I ) " a n d D A T E f r o m " 1 0 / 2 3 / 7 2 " t o
"11/20/72 (P&I)"

2 1 . P a g e 3 - 1 9 1 ( a ) A t 1 4 5 : 0 9 d e l e t e : " M A N "

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

2 2 . P a g e 3 - 2 2 1 ( a ) A t 1 6 0 : 5 7 a d d :
"NOTE: R/T PCM DATA WILL NOT BE RECEIVED
U N T I L 1 6 1 : 0 5 "

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

2 3 . P a g e 3 - 2 2 5 ( a ) A t 1 6 2 : 4 1 d e l e t e :
"PC: MODE - STBY"

PWR - ON
PC SELF TEST - SELF TEST (CUE)
PC: PWR - OFF (CUE)"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

24. Page 3-227 (a) At 163:56 change: "OMNI A" to "OMNI

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"



25

26

27

2 8

29

30

31

32

33

Page 3-229 (a) At 164:00 and 164:30 change the first d ig i t of
the SIM EXP STATUS code from "+" to

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

Page 3-231 (a) At 165:00 and 165:30 change the first d ig i t of
the SIM EXP STATUS code f rom "+" to " * "

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

Page 3-235 (a) At 167:52 after HGA PWR-ON add: "SELECT HGA"
(b) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

P a g e 3 - 2 3 7 ( a ) A t 1 6 8 : 5 2 a d d :
"NOTE: EARLY MNVR INITIATION OR FAST RATES

MAY CAUSE GIMBAL LOCK PROBLEMS"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

Page 3-289 (a) In starred box between the P35 final Comp Pads
d e l e t e " C S M A C T I V E & "

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

P a g e 3 - 3 0 5 ( a ) A t 1 9 6 : 2 1 a d d :
"SELECT HGA" after "ACQ STDN HGA P -16 Y 298"
and before "AUTO, NARROW"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "1 0/23/72" to
"11/20/72 (P&I)"

Page 3-341 (a) At 232:00 change the second register of the
SIM STATUS code from "(00011)" to "(01011)"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "1 0/23/72" to
"11/20/72 (P&I)"

Page 3-342 (a) At 233:07 add ", SELECT HGA" after "HGA PWR - ON"
(b) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

Page 3-351 Under MCC-H a t 237:30 de le te CMD
DSE REWIND

a t 2 3 7 : 3 9 u n d e r M C C - H a d d C M D
DSE REWIND



Pages 3-351 (a) Change the SIM EXP STATUS code by changing the "4"
3 - 3 5 2 , 3 - 3 5 3 t o a " 5 "
& 3 - 3 5 4 (b) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

Page 3-354 (a) At 240:52 delete "(N20,357,335)" and add "(N20,355,340)"
(b) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

Page 3-355 (a) Under the notes column change "RA 10:25" to "RA 10:00"
(b) Change EDITION from "FINAL (12/6)" to "CHANGE A

(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

Page 3-375 (a) At 263:30 above "V48(11101) (01111)" add "CYCLE
CMC MODE - FREE/AUTO"

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"

Page 3-394 (a) At 286:45 above "V48(l1102)(01111)" add "CYCLE CMC
MODE - FREE/AUTO

(b) Change EDITION from "FINAL (12/6)" to "CHANGE A
(12/6) (P&I)" and DATE from "10/23/72" to
"11/20/72 (P&I)"
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1 0 / 2 3 / 7 2 2 - 9

TA B L E 2 - 7
(12/6)

LiOH CANISTER CHANGE SCHEDULE

CSM LiOH CANISTER CHANGE

CHANGE
NO

APPROX
GET

(HR:MIN)

APPROX
AT

(HR)

I N S TA L L REMOVE & STOW TOTAL
T I M E
I N S TA L L E DCANISTER

NO.
P O S I T I O N CANISTER

NO.
STOWAGE
LOCATION

1 0 8 : 5 0
1 5

1 0

1 4

1 0

1 4

1 2

1 2

1 3

2 4

11

2 5

1 4

1 4

1 3

1 0

1 3

1 0

1 2

1 2

16

3 A 1 B5 * 0 8 : 5 0

2 2 3 : 0 0 4 B 2 B5 * 2 3 : 0 0

3 3 3 : 0 0 5 A 3 B5 2 4 : 1 0

4 4 7 : 0 0 6 B 4 B5 2 4 : 0 0

5 5 7 : 3 0 7 A 5 B6 2 4 : 3 0

6 7 1 : 0 0 8 B 6 B6 2 4 : 0 0

7 8 3 : 0 0 9 A 7 B6 2 5 : 3 0

8 9 5 : 0 0 10 B 8 8 6 2 4 : 0 0

9 1 0 8 : 1 0 11 A 9 A 9 2 5 : 1 0

10 1 3 2 : 0 0 1 2 B 10 A 9 3 7 : 0 0

11 1 4 3 : 1 5 13 A 11 A 9 3 5 : 0 5

1 2 1 6 7 : 4 5 1 4 B 1 2 A 9 3 5 : 4 5

13 181 :00 15 A 13 A 3 3 7 : 4 5

1 4 1 9 5 : 2 5 16 B 14 A3 2 7 : 4 0

1 5 2 0 8 : 3 5 1 7 A 1 5 A3 2 7 : 3 5

16 2 1 8 : 1 2 1 8 B 1 6 A3 2 2 : 4 7

17 2 3 1 : 0 0 1 9 A 17 A4 2 2 : 2 5

1 8 2 4 0 : 3 0 20 B 1 8 A 4 2 2 : 1 8

19 2 5 2 : 1 5 21 A 19 A4 2 1 : 1 5

20 2 6 4 : 3 0 22 B 20 A 4 2 4 : 0 0

21 281 ;00 23 A 21 A5 2 8 : 4 5

2 2 2 8 7 : 5 0
8

2 4 B 2 2 A5 2 3 : 2 0

LM LiOH CANISTER CHANGE: GET (HR:MIN) 137:30 AND 172:55

TO TA L C M L i O H C A N I S T E R S AVA I L A B L E 2 6
*GET FROM L IFTOFF



2 - 1 0 11/20/72

TA B L E 2 - 8

(12/6)

CSM RCS UNCOUPLED CONFIGURATION

FROM
(HR:MIN)

TO
(HR:MIN)

REASON

8 : 3 5 8 : 5 5 RATE DAMPING FOR PTC

1 9 : 2 0 1 9 : 4 0 RATE DAMPING FOR PTC

4 2 : 3 5 4 3 : 5 0 RATE DAMPING FOR PTC
& HEAT FLOW EXP

6 3 : 5 0 6 4 : 1 0 RATE DAMPING FOR PTC

9 0 : 3 9 9 1 : 2 2 SIM EXP

9 4 : 2 9 1 0 6 : 5 2 SIM EXP

1 1 3 : 1 8 1 8 2 : 1 6 SIM EXP

1 8 2 : 4 3 1 8 3 : 4 0 MAPPING CAMERA

1 8 3 : 4 0 1 8 4 : 3 0 ROLL AXIS ONLY FOR
MC/PC

1 9 4 : 1 4 2 3 3 : 0 5 SIM EXP

2 3 3 : 0 5 2 3 4 : 2 3 ROLL AXIS ONLY FOR
MC/PC

2 3 6 : 4 8 2 4 0 : 4 5 SIM EXP

2 4 0 : 5 0 2 4 1 : 1 0 RATE DAMPING FOR PTC
2 5 6 : 4 5 2 5 9 : 2 0 CSM EVA

2 5 9 : 2 0 2 6 3 : 4 0 SIM EXP
2 6 3 : 4 0 2 6 4 : 0 0 RATE DAMPING FOR PTC
2 6 5 : 0 0 2 6 5 : 2 0 RATE DAMPING FOR PTC
2 7 6 : 3 0 2 8 5 : 3 0 SIM EXP

2 8 5 : 3 0 2 8 5 : 3 5 RATE DAMPING FOR PTC
2 8 6 : 1 5 2 8 7 : 2 0 SIM EXP

2 8 8 : 1 5 2 8 8 : 4 0 RATE DAMPING FOR PTC



n / 2 0 / 7 2 2 - 1 1

TA B L E 2 - 9
(12/6)

CSM BURN/EVENT SCHEDULE

BURN/
EVENT

GET I(HR:MIN)/
BURN TIME

a v t
(FPS)

ULLAGE
BT

REFSMMAT RESULTANT
HA/HP(NM)

DATE/
CST

LAUNCH
SATURN

0 0 : 0 0
11 M I N 5 1 . 5 S E C 2 4 , 2 6 3

— LAUNCH 9 3 . 4
8 9 . 7

DEC 6
2 0 : 5 3

S - I V B
T L I

0 3 : 2 1 : 1 9 . 3
5 M I N 4 5 . 7 S E C 10,346.8

— LAUNCH - - DEC 7
0 0 : 1 4

CSM/LM
EJECTION

0 5 : 0 7 : 0 0 . 0
3 . 0 S E C 1 . 2

— LAUNCH — DEC 7
0 2 : 0 0

MCC-1 0 8 : 4 5 Nom
Z e r o

— PTC — DEC 7
0 5 : 3 8

MCC-2 3 5 : 3 0 Nom
Z e r o

— PTC — DEC 8
0 8 : 2 3

MCC-3 6 6 : 5 5 Nom
Z e r o

- - PTC — DEC 9
1 5 : 4 8

MCC-4 8 3 : 5 5 Nom
Z e r o

— PTC - - DEC 10
8 : 4 8

L C I
SPS

8 8 : 5 5 : 3 7 . 5
0 6 M I N 3 5 . 4 S E C

2 9 7 9 . 9 — L O I 1 7 0 . 8
51 .4

DEC 10
1 3 : 4 9

DOI
SPS

9 3 : 1 3 : 0 8 . 5
2 2 . 9 S E C

1 9 8 . 7 4 J E T S
15 SEC

LOG SITE 5 9 . 0 0
1 5 . 0 0

DEC 10
1 8 : 0 6

B A I L O U T
SPS

9 3 : 4 6 : 5 5
11 . 0 5 S E C

1 0 0 4 J E T S
17 SEC

LOG S ITE 6 2 . 0
7 . 8

DEC 10
1 8 : 4 0

D O I T R I M
SPS

AS REQD LS OR LOPC-1
AS REQD

UNDOCK &
SEP(RCS)

1 1 0 : 2 7 : 5 5 . 2
3.3 SEC

1 . 0 — LDG SITE 6 0 . 3 3
1 3 . 6

DEC 11
1 1 : 2 1

CSM CIRC
SPS

1 1 1 : 5 5 : 2 2 . 7
4 . 0 S E C

7 0 . 1 4 J E T S
12 SEC

L D G S I T E 7 0 . 3
5 4 . 3

DEC 11
1 2 : 4 8

LOPC
SPS

1 8 2 : 3 5 : 4 5 . 3
1 8 . 7 S E C

3 3 6 . 7 4 J E T S
12 SEC

LOPC-1 6 3 . 0
6 1 . 3

DEC 14
11 :29

LM JETT 1 9 3 : 5 8 : 3 0 . 0 2 . 5 — L I F T - O F F 6 2 . 2
6 0 . 3

DEC 14
2 2 : 5 2

CSM SEP
RCS

1 9 4 : 0 3 : 3 0 . 0
12.6 SEC

2 . 0 - - L I F T - O F F 6 3 . 9
6 2 . 3

DEC 14
2 2 : 5 7



2 - 1 2

TABLE 2-9 (CONT)

CSM BURN/EVENT SCHEDULE

BURN/
EVENT

GET I(HR:MIN)
BURN TIME

a V T
(FPS)

ULLAGE
BT

REFSMMAT
RESULTANT
HA/HP(NM)

DATE/
CST

T E I
SPS

2 3 6 : 3 9 : 5 1 . 1
2 M I N 2 2 . 2 S E C

3 0 4 5 . 7 4 J E T S
12 SEC

T E I — DEC 16
1 7 : 3 3

MCC-5 2 5 3 : 4 0 Norn
Z e r o

- - PTC - - DEC 17
1 0 : 3 3

MCC-6 2 8 2 : 1 8 Norn
Z e r o

- - PTC — DEC 18
1 5 : 1 1

M C C - 7 3 0 1 : 1 8 Norn
Z e r o

- - ENTRY — DEC 19
1 0 : 1 1

E I 3 0 4 : 1 8 : 0 . 5 NO
BURN

- - ENTRY ~ DEC 19
1 3 : 11

SPLASH
DOWN

3 0 4 : 3 1 : 1 0 . 5 NO
BURN

- - ENTRY — DEC 19
1 3 : 2 4
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Mission profile dependent
1 1 / 1 4 / 7 2 F i n a l

THE SPS ANALYSIS ASSUMPTIONS

FOR THE SPS PROPELLANT ANALYSIS

1. All spacecraft weights and the sequential consumables losses
were taken from the Spacecraft Operational Data Book, Amendment 127.

2. The engine Î p assumed for this analysis is 314.3 seconds.

3. The 3a dispersions are the RSS of the penalt ies imposed on the
SPS margin by 3a dispersions in propel 1 ant loading, mixture ratio,
engine Î p, maneuver aV, spacecraft weight, consumable weight losses,
a n d a n S - I V B a V d e fi c i t .

4. The CSM/LM weights for the J-missions have increased to an
ex ten t tha t , fo r some launch da tes , the S- IVB w i l l no t have su ffic ien t
propel 1 ant reserves to compensate for a 3a engine. Thus, in order to
h a v e a c o m b i n e d 3 a c o n fi d e n c e l e v e l f o r t h e S - I V B a n d S P S , t h e S - I V B a V
defic i t i s covered in the SPS prope l lan t budget .

5. The ground ru le for a cont ingency a l lowance is to budget for
e i t h e r a L M r e s c u e o r f 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
at entry, whichever produces the least SPS margin. The aV for the LM
rescue allowance and the weather avoidance allowance is 600 fps and
300 fps , respec t i ve l y. Fo r th i s m iss ion , the wea the r avo idance a l l ow
ance produces the least SPS margin.
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Revis ion 1

APOLLO 17 SPS PROPELLANT SUMMARY

[DECEMBER 7, 1972, G.m.t., LAUNCH DATE; 72° LAUNCH AZIMUTH]

I t e m Requ i red , l b Remaining, lb

Loading 4 0 7 4 2

Trapped and unavai lable 441 4 0 3 0 1

Outage 36 4 0 2 6 5

U n b a l a n c e m e t e r 1 0 0 4 0 1 6 4

A v a i l a b l e f o r a V 4 0 1 6 5

Required for aV

LOI (2979.9 fps) 2 6 2 0 1 1 3 9 6 4

DOI (198.7 fps) cno o 1 2 4 6 4

CIRC (70.1 fps) 2 7 6 1 2 1 8 8

LOPC-1 (336.7 fps) 1 241 1 0 9 4 7

TEI (3045.7 fps) 9 4 6 8 1 4 7 9

Nominal remaining 1 4 7 9

Dispers ions

TLMC (23 fps) 1 2 2 1 3 5 7

-3a performance 5 1 4 8 4 3

Margin above 3a 8 4 3

Available for contingencies^ . . . 8 4 3

^843 pounds is equivalent to 312 fps end-of-mission reserve.
Weather avoidance contingency allowance of 300 fps requires 824 pounds,
which results in a margin after contingencies of 19 pounds.
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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. Single jet RCS control during SIM exps.

6. Couple jet RCS control during SIM off periods (major burns).

7. All maneuvering at low rate (0.27sec) both docked and undocked.

8. Attitude hold deadband during SIM photography and major burns -
0 . 5 .

9. Attitude hold deadband at other times - 2.5°.

10. Lunar orbit usage Sim photography 1.0 Ib/hr
R e s t p e r i o d s 0 . 1 I b / h r
O t h e r 0 . 5 I b / h r

11. Nominal ullages.

12. Redlines will be 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
completed and systems capabilities are evaluated. In the event the rescueredline is violated prior to rendezvous, lunar orbit photography activities
can be curtailed to conserve propellant. The lunar orbit redline includes
a nominal transearth coast phase (with all navigational sightings) plus a

Sigma G&N TEI cutoff error MCC. If a rescue is required and the lunarorbit redline is violated prior to the nominal TEI, TEI can be performed
early and navigational sighting activity curtailed during the transearth
phase. The rescue redline is based on the minimized activity durinq
t h e t r a n s e a r t h p h a s e . ^
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Revis ion 1
APOLLO 17 SM RCS ANALYSIS

I t e m Requ i red , l b Remaining, lb

Nominal loading - - 1 3 3 8 . 4

In i t i a l M /R ou tage 1 5 . 6 - -

To ta l t r apped 2 6 . 4

Gaging inaccuracy 5 6 . 0 - -

D e l i v e r a b l e 1 240.4

Nominal usage

Translunar coast̂ ^ ̂ 1 8 1 . 6 - -

( 2 )
L u n a r o r b i t ^ 3 9 7 . 4 - -

T r a n s e a r t h c o a s t 8 6 . 8

T o t a l 6 6 5 . 8 - -

Nominal remaining usable 5 7 4 . 6

(1) Includes LOI burn and activity.
(2) Includes TEI burn.
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CM RCS PROPELLANT SUMMARY

I t e m
P r o p e l l a n t
requi red,

l b

P r o p e l l a n t
remain ing,

l b

Loaded — 2 3 3 . 2

Trapped 3 6 . 4 1 9 6 . 8

Available for mission planning . . . 1 9 6 . 8

Nominal usage* 5 4 . 7 142 .1

Nominal remaining — 142.1

*CM RCS propellant usage is for dual ring operation
w i t h D A P c o n t r o l
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GROUND RULES AND ASSUMPTIONS FOR THE CSM CRYOGENICS

1. Three O2 and H2 tanks are available.

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

3. No cryogenic venting was assumed in flight.

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

5. The EPS oxygen consumption rate (O2) (Ib/hr) = 7.936 x H .̂

6. No allowance for the SM enhancement battery is assumed.
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7. The cryo tank depletion schedules being used
are presented in Table 2-14, page 2-18.

The CSM consumables summary shows that a significant
H2 and O2 margin exists at the end of the mission.
This is reflected in the H2 and O2 usage profiles
shown on pages 4-15 and 4-16. However, these curves
do not include dispersions.

In summary, the nominal mission requirements can be
s a t i s fi e d w i t h t h e e x i s t e n t c o n s u m a b l e s .
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Rev is ion 1

APOLLO 17 CRYOGENIC SUMMARY

H2 lbs O2 lbs

Planning al lowance
T o t a l l o a d e d 8 7 . 9 9 9 0 . 3
L e s s r e s i d u a l 3 . 5 1 9 . 8
L e s s i n s t r u m e n t a t i o n e r r o r 2 . 3 2 6 . 0

A v a i l a b l e f o r m i s s i o n p l a n n i n g 8 2 . 1 9 4 4 . 5

P r e l a u n c h r e q u i r e m e n t * 5 . 7 4 4 . 8

F l igh t requ i rement
E P S ( i n c l u d i n g f u e l c e l l p u r g e ) 6 0 . 6 4 8 0 . 1
E C S ( i n c l u d i n g c a b i n p u r g e + E VA ) — 8 6 . 0
L M p r e s s u r i z a t i o n - - 1 1 . 9

6 0 . 6 5 7 8 . 0

N o m i n a l r e s e r v e s
E P S u n c e r t a i n t y ( 2 . 5 % ) 1 . 5 1 2 . 0
E C S u n c e r t a i n t y ( . 0 8 # / h r ) 2 4 . 3

1 . 5 3 6 . 3

T o t a l r e q u i r e m e n t 6 7 . 8 6 5 9 . 1

M a r g i n T = 0 ( fi l l / l a u n c h ) 1 4 . 3 2 8 5 . 4

♦Supplied by KSC.
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R e v i s i o n 1

ASSUMPTIONS FOR THE DPS ANALYSIS

The propel lent load ing is based on the opt imizat ion of the fue l
and oxidizer balance that was computed from the LM-12 engine data.
The aV requirements were coordinated with the Landing Analysis Branch.
The aV requirement for lunar descent differs from that in the opera
t ional t ra jectory because of the al lowance for 155 seconds f rom low
gate to touchdown.

The 3a dispersions represent total propel 1 ant cost based on 3a
u n c e r t a i n t i e s i n p r o p e l l a n t l o a d i n g , t r a p p e d p r o p e l l a n t , s p e c i fi c
impulse, AV, separat ion weight, non-AV consumables weight, mixture
ra t i o , and phys i ca l l oca t i on o f t he l ow l eve l senso r.

A flying time of 2 minutes and 35 seconds below low gate wil l be
cal led a nominal requirement.

The fol lowing data were used:

a. The separat ion weight is 36 759.3 + 39.3 pounds.

b. Integrated average Î p is 306.1 +1.8 seconds.
c . M i x t u r e r a t i o i s 1 . 5 9 9 9 ± . 0 1 2 .

d. Non-AV consumables from separation to PDI are 106.1 pounds.
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DPS PROPELLANT SUMMARY

I t e m
T o t a l

propel 1 ant,
l b

H o v e r
t i m e ,

s e c

1 9 5 6 4 . 0 - -

Trapped and unavailable - 9 0 . 6 - -

- 1 6 . 7 - -

1 9 4 5 6 . 7 - -

Required for aV (155-sec flying time
from low gate, aV = 7099.3 fps) .... - 1 8 7 7 9 . 8 - -

6 7 6 . 9 73

- 2 8 0 . 9 —

Pad 3 9 6 . 0 4 3

Operat ional a l lowances

Low-level (5 sec, 26.5 fps) - 4 7 . 3 - -

Abo r t rese rve (20 sec , 106 fps ) . . . . - 1 8 7 . 8 - -

Margin (hover time before abort
decision point) 1 6 4 . 0 18
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Revis ion 1
ASSUMPTIONS FOR THE APS ANALYSIS

The propellent loading is based on the optimization of the fuel
and oxidizer balance that was computed from the LM-12 engine data. The
aV requirements were coordinated with the Landing Analysis Branch. The
aV requirement for the lunar ascent differs from that in the Operationa"'
Trajectory because of differences in the inert vehicle weight.

The APS analysis accounts for an APS TPI, engine valve-pair mal
function, and balanced couples. The following data were used in
determining the APS propellant requirements for Apollo 17.

a. Igp = 310.3 + 3.77 seconds.

b . M i x t u r e r a t i o = 1 . 5 9 8 8 + . 0 2 7 .

c. Lift-off weight = 10 923.3 + 38.7 pounds.
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Rev is ion 1
APS PROPELLANT SUMMARY

I t e m To t a l p r o p e l l a n t , l b

L o a d e d 5 2 6 1 . 4

Trapped and unavai lable -51 .9

Outage - 1 1 . 8

A v a i l a b l e f o r a V 5 1 9 7 . 7

Required for Ascent (6062.2 fps) - 4 9 6 8 . 3

Remaining 2 2 9 . 4

Required for APS TPI® (54.8 fps) - 3 2 . 6

1 9 6 . 8

Dispersions (-3a) - 6 7 . 7

Pad 1 2 9 . 1

Operat iona l a l lowances

Eng ine va lve-pa i r ma l func t ion
(aMR = +.0097 or -.0183) - 2 3 . 0

Balanced couples on - 3 8 . 3

Half-degree out of plane
(18 fps) - 1 0 . 7

Margin 5 7 . 1

®The total TPI aV is 76.6 fps. It is assumed that 22 fps
is ob ta ined by a 10-sec , 4 - je t u l lage .
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ASSUMPTIONS AND GROUND RULES FOR THE LM RCS ANALYSIS

1. Data for the LM RCS engine performance and propellant require
ments were obtained from the SODB, Volume II, and from postflight analyses
of Apo l lo 9 -16 miss ions .

2. The analysis assumes an insert ion tr im or RCS tweak burn
(nominally zero) of 20 fps.

3. It is assumed there will be a 5-fps RCS trim following the APS
T P I m a n e u v e r .
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R e v i s i o n 1

LM RCS PROPELLANT LOADING AND USAGE SUMMARY

I t e m Requi red, lb Remaining, lb

L o a d e d 6 3 1 . 2

Trapped 3 8 . 0 5 9 3 . 2

Gaging inaccuracy and loading
t o l e r a n c e

4 3 . 5 5 4 9 . 7

M i x t u r e r a t i o u n c e r t a i n t y 1 7 . 0 5 3 2 . 7

U s a b l e 5 3 2 . 7

Nominal usage through lunar
1anding

1 5 8 . 8 3 7 3 . 9

Nominal usage from landing
through docking

1 1 4 . 4 2 5 9 . 5

Nominal usage from docking
through impact

2 0 0 . 0 5 9 . 5

Usable propel lent remain ing 5 9 . 5
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ASSUMPTIONS FOR THE LM EPS ANALYSIS

a. Energy available from the descent batteries is 2075 A-h and
from the ascent bat ter ies is 592 A-h.

b. Energy unusables caused by lack of continuous STDN coverage
for the descent and ascent stages are zero.

c. Energy unusables caused by TM inaccuracies for the descent and
ascent stages were 74 and 18 A-h, respectively. The new descent battery
current measurement uncertainty of 0.5 amperes per battery was used.

d. Energy unusables caused by checklist deviations (dispersion)
for the descent and ascent stages were 34 and 6 A-h, respectively.
This dispersion is obtained by calculating 2 percent of the energy used.

e. In accordance with the Flight Plan, the PGNCS was in standby
mode from surface powerdown until 3.7 hours before powerup.

f. The RCS heaters were assumed to have a 100 percent duty cycle
for 15 minutes after initial activation and then to decrease to an
18.3 percent duty cycle until undocking. For the remainder of the mis
sion, except for lunar surface stay, the duty cycle was 2.6 percent.
The duty cycle during lunar surface stay was 3.9 percent.

g. The invertor was operated throughout the mission.

h. The CDR and IMP forward window heaters were assumed not to be
n e e d e d .

i. The six MESA heaters have a total power rating of 150 watts.
The power required by the heaters during the period LM activation to_
touchdown was assumed to be 5.6 watts. From touchdown until 1 hour into
EVA-2, the heating were assumed to draw 27.5 watts. The power required
until the beginning of EVA-3 was 20 watts. The MESA heaters were turned
o f f a t t h a t p o i n t .

j. TV power is supplied by the LM during the first hour of EVA-1.
For the remainder of EVA-1 and the other EVA's, the TV will be powered
by the lunar communications relay unit (LCRU).

k. The liquid cooled garment pump was operated before each EVA
f o r 1 0 m i n u t e s .
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FLIGHT PLAN

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

F I N A L 1 0 / 2 3 / 7 2 .
CHANGE A 11/20/72 (,̂ >.1)

PAGE DATE
11/20/72
11/20/72
11/20/72
11/20/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
10/23/72
1 0 / 2 3 / 7 2
11/20/72
11/20/72
10/23/72
10/23/72

PAGE DATE PAGE DATE
') 2-14 . . 1 0 / 2 3 / 7 2 3 - 3 1 . . 1 0 / 2 3 / 7 2
) 2 - 1 5 . . 1 0 / 2 3 / 7 2 3 - 3 2 . . 1 0 / 2 3 / 7 2
) 2 - 1 6 . . 1 0 / 2 3 / 7 2 3 - 3 3 . . 1 0 / 2 3 / 7 2
) 2-17 . . 1 0 / 2 3 / 7 2 3 - 3 4 . . 1 0 / 2 3 / 7 2
# 2 - 1 8 . 1(1/20/72 P'H 3 - 3 5 . . 1 0 / 2 3 / 7 2

2 - 1 9 . . 1 0 / 2 3 / 7 2 3 - 3 6 . . 1 0 / 2 3 / 7 2
2 - 2 0 . . 1 0 / 2 3 / 7 2 * 3 - 3 7 . . 1 1 / 2 0 / 7 2
2 - 2 1 . . 1 0 / 2 3 / 7 2 3 - 3 8 . . 1 0 / 2 3 / 7 2
2 - 2 2 . . 1 0 / 2 3 / 7 2 3 - 3 9 . . 1 0 / 2 3 / 7 2

* 2 - 2 3 . . 1 1 / 2 0 / 7 2 3 - 4 0 . . 1 0 / 2 3 / 7 2
2 - 2 4 . . 1 0 / 2 3 / 7 2 3 - 4 1 . . 1 0 / 2 3 / 7 2
2 - 2 5 . . 1 0 / 2 3 / 7 2 3 - 4 2 . . 1 0 / 2 3 / 7 2
2 - 2 6 . . 1 0 / 2 3 / 7 2 3 - 4 3 . . 1 0 / 2 3 / 7 2
2 - 2 7 . 10 /23/72 3 - 4 4 . . 1 0 / 2 3 / 7 2
2 - 2 8 . . 1 0 / 2 3 / 7 2 3 - 4 5 . . 1 0 / 2 3 / 7 2
2 - 2 9 . . 1 0 / 2 3 / 7 2 3 - 4 6 . . 1 0 / 2 3 / 7 2
2 - 3 0 . . 1 0 / 2 3 / 7 2 3 - 4 7 . . 1 0 / 2 3 / 7 2
2 - 3 1 . . 1 0 / 2 3 / 7 2 3 - 4 8 . . 1 0 / 2 3 / 7 2
3 - 1 . . . 1 0 / 2 3 / 7 2 3 - 4 9 . . 1 0 / 2 3 / 7 2
3 - 2 . . . 1 0 / 2 3 / 7 2 3 - 5 0 . . 1 0 / 2 3 / 7 2
3 - 3 . . . 1 0 / 2 3 / 7 2 3 - 5 1 . . 1 0 / 2 3 / 7 2
3 - 4 . . . 1 0 / 2 3 / 7 2 3 - 5 2 . . 1 0 / 2 3 / 7 2
3 - 5 . . . 1 0 / 2 3 / 7 2 3 - 5 3 . . 1 0 / 2 3 / 7 2
3 - 6 . . . 1 0 / 2 3 / 7 2 3 - 5 4 . . 1 0 / 2 3 / 7 2
3 - 7 . . . 1 0 / 2 3 / 7 2 3 - 5 5 . . 1 0 / 2 3 / 7 2
3 - 8 . . . 1 0 / 2 3 / 7 2 3 - 5 6 . . 1 0 / 2 3 / 7 2
3 - 9 . . . 1 0 / 2 3 / 7 2 3 - 5 7 . . 1 0 / 2 3 / 7 2
3 - 1 0 . . 1 0 / 2 3 / 7 2 3 - 5 8 . . 1 0 / 2 3 / 7 2
3 - 1 1 . . 1 0 / 2 3 / 7 2 3 - 5 9 . . 1 0 / 2 3 / 7 2
3 - 1 2 . . 1 0 / 2 3 / 7 2 3 - 6 0 . . 1 0 / 2 3 / 7 2
3 - 1 3 . . 1 0 / 2 3 / 7 2 3 - 6 1 . . 1 0 / 2 3 / 7 2
3 - 1 4 . . 1 0 / 2 3 / 7 2 3 - 6 2 . . 1 0 / 2 3 / 7 2
3 - 1 5 . . 1 0 / 2 3 / 7 2 3 - 6 3 . . 1 0 / 2 3 / 7 2
3 - 1 6 . . 1 0 / 2 3 / 7 2 3 - 6 4 . . 1 0 / 2 3 / 7 2
3 - 1 7 . . 1 0 / 2 3 / 7 2 3 - 6 5 . . 1 0 / 2 3 / 7 2

' 3 - 1 8 . . ( ( i / a 0 / 7 2 m 3 - 6 6 . . 1 0 / 2 3 / 7 2
3 - 1 9 . . 1 0 / 2 3 / 7 2 3 - 6 7 . . 1 0 / 2 3 / 7 2
3 - 2 0 . . 1 0 / 2 3 / 7 2 3 - 6 8 . . 1 0 / 2 3 / 7 2
3 - 2 1 . . 1 0 / 2 3 / 7 2 3 - 6 9 . . 1 0 / 2 3 / 7 2
3 - 2 2 . 1 0 / 2 3 / 7 2 3 - 7 0 . . 1 0 / 2 3 / 7 2
3 - 2 3 . . 1 0 / 2 3 / 7 2 3 - 7 1 . . 1 0 / 2 3 / 7 2
3 - 2 4 . . 1 0 / 2 3 / 7 2 3 - 7 2 . . 1 0 / 2 3 / 7 2
3 - 2 5 . . 1 0 / 2 3 / 7 2 3 - 7 3 . . 1 0 / 2 3 / 7 2
3 - 2 6 . . 1 0 / 2 3 / 7 2 3 - 7 4 . . 1 0 / 2 3 / 7 2
3 - 2 7 . . 1 0 / 2 3 / 7 2 3 - 7 5 . . 1 0 / 2 3 / 7 2
3 - 2 8 . . 1 0 / 2 3 / 7 2 * 3 - 7 6 . . 1 1 / 2 0 / 7 2
3 - 2 9 . . 1 0 / 2 3 / 7 2 * 3 - 7 7 . . 1 1 / 2 0 / 7 2
3 - 3 0 . . 1 0 / 2 3 / 7 2 3 - 7 8 . . 1 0 / 2 3 / 7 2

*Current Change
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LIST OF EFFECTIVE PAGES (CONT)

PAGE DATE PAGE DATE PAGE DATE
* 3 - 7 9 . . 11/20/72 3 - 1 3 2 . . . 1 0 / 2 3 / 7 2 3 - 1 8 5 . . 1 0 / 2 3 / 7 2

3 - 8 0 . . 10 /23/72 * 3 - 1 3 3 . . 11/20/72 3 - 1 8 6 . . 1 0 / 2 3 / 7 2
3 - 8 1 . . ] 0 I 2 3 I 1 2 3 - 1 3 4 . . 1 0 / 2 3 / 7 2 3 - 1 8 7 . . 1 0 / 2 3 / 7 2

♦ 3 - 8 2 . . 10/28/72 i'^T 3 - 1 3 5 . . 1 0 / 2 3 / 7 2 3 - 1 8 8 . . 1 0 / 2 3 / 7 2
3 - 8 3 . . 1 0 / 2 3 / 7 2 3 - 1 3 6 . . 1 0 / 2 3 / 7 2 3 - 1 8 9 . . 1 0 / 2 3 / 7 2
3 - 8 4 . . 1 0 / 2 3 / 7 2 3 - 1 3 7 . . 1 0 / 2 3 / 7 2 3 - 1 9 0 . . 1 0 / 2 3 / 7 2
3 - 8 5 . . 1 0 / 2 3 / 7 2 3 - 1 3 8 . . 1 0 / 2 3 / 7 2 + 3 - 1 9 1 . . 111/28/72 P»-T

# 3 - 8 6 . . l(t/20/72 PtT-l'3-139 . . l | ) / i fl / 7 2 m 3 - 1 9 2 . . 10/23/72
3 - 8 7 . . 10/23/72 3 - 1 4 0 . . 1 0 / 2 3 / 7 2 3 - 1 9 3 . . 1 0 / 2 3 / 7 2
3 - 8 8 . . 10 /23/72 3 - 1 4 1 . . 1 0 / 2 3 / 7 2 3 - 1 9 4 . . 1 0 / 2 3 / 7 2

* 3 - 8 9 . . 11/20/72 3 - 1 4 2 . . 1 0 / 2 3 / 7 2 3 - 1 9 5 . . 1 0 / 2 3 / 7 2
* 3 - 9 0 . . 11/20/72 3 - 1 4 3 . . 1 0 / 2 3 / 7 2 3 - 1 9 6 . . 10/23/72

4 - 3 - 9 1 . . I ^ / 28 /72Pv r 3 - 1 4 4 . . 1 0 / 2 3 / 7 2 3 - 1 9 7 . . 1 0 / 2 3 / 7 2
4 3 - 9 2 . . n / 2 o n ^ p - r 3 - 1 4 5 . . 1 0 / 2 3 / 7 2 3 - 1 9 8 . . 1 0 / 2 3 / 7 2

3 - 9 3 . . l(l)/20/72 M 3 - 1 4 6 . . 1 0 / 2 3 / 7 2 3 - 1 9 9 . . 1 0 / 2 3 / 7 2
« 3 - 9 4 . . T O / 2 3 / 7 2 - 4 3 - 1 4 7 . . U/26/72 'm 3 - 2 0 0 . . 10/23/72
» 3 - 9 5 . . 10/23/72 ~ 3 - 1 4 8 . . 1 0 / 2 3 / 7 2 3 - 2 0 1 . . 1 0 / 2 3 / 7 2
* 3 - 9 6 . . 1 0 / 2 3 / 7 2 • • 3 - 1 4 9 . . 1 0 / 2 3 / 7 2 3 - 2 0 2 . . 1 0 / 2 3 / 7 2
4 3 - 9 7 . . 10/23/72 •• 3 - 1 5 0 . . 1 0 / 2 3 / 7 2 3 - 2 0 3 . . 1 0 / 2 3 / 7 2
» 3 - 9 8 . . 1 0 / 2 3 / 7 2 - 3 - 1 5 1 . . 1 0 / 2 3 / 7 2 3 - 2 0 4 . . 1 0 / 2 3 / 7 2
4 3 - 9 9 . . 10/23/72 - 3 - 1 5 2 . . 1 0 / 2 3 / 7 2 3 - 2 0 5 . . 1 0 / 2 3 / 7 2
♦ 3 -100 . . 1 0 / 2 3 / 7 2 - 3 - 1 5 3 . . 1 0 / 2 3 / 7 2 3 - 2 0 6 . . 1 0 / 2 3 / 7 2
* 3 - 1 0 1 . . 1 0 / 2 3 / 7 2 - 3 - 1 5 4 . . 1 0 / 2 3 / 7 2 3 - 2 0 7 . . 1 0 / 2 3 / 7 2

4 3 - 1 0 2 . . 1 0 / 2 3 / 7 2 - 3 - 1 5 5 . . 1 0 / 2 3 / 7 2 3 - 2 0 8 . . 1 0 / 2 3 / 7 2 ^
4 3 - 1 0 3 . . 11/20/72 "^3 3 - 1 5 6 . . 1 0 / 2 3 / 7 2 3 - 2 0 9 . . 10 /23/72

3 - 1 0 4 . . 1 0 / 2 3 / 7 2 3 - 1 5 7 . . 1 0 / 2 3 / 7 2 3 - 2 1 0 . . 10 /23/72
3 - 1 0 5 . . 1 0 / 2 3 / 7 2 3 - 1 5 8 . . 1 0 / 2 3 / 7 2 3 - 2 1 1 . . 1 0 / 2 3 / 7 2
3 - 1 0 6 . . 10/23/72 3 - 1 5 9 . . 1 0 / 2 3 / 7 2 3 - 2 1 2 . . 1 0 / 2 3 / 7 2

* 3 - 1 0 7 . . 11 / 2 0 / 7 2 3 - 1 6 0 . . 1 0 / 2 3 / 7 2 3 - 2 1 3 . . 1 0 / 2 3 / 7 2
* 3 - 1 0 8 . . 11 / 2 0 / 7 2 3 - 1 6 1 . . 1 0 / 2 3 / 7 2 3 - 2 1 4 . . 1 0 / 2 3 / 7 2

3 - 1 0 9 . . 1 0 / 2 3 / 7 2 3 - 1 6 2 . . 1 0 / 2 3 / 7 2 3 - 2 1 5 . . 1 0 / 2 3 / 7 2
3 - 1 1 0 . . 1 0 / 2 3 / 7 2 3 - 1 6 3 . . 1 0 / 2 3 / 7 2 3 - 2 1 6 . . 1 0 / 2 3 / 7 2
3 - 1 1 1 . . 10 /23/72 3 - 1 6 4 . . 1 0 / 2 3 / 7 2 * 3 - 2 1 7 . . 11/20/72
3 - 1 1 2 . . 1 0 / 2 3 / 7 2 3 - 1 6 5 . . 1 0 / 2 3 / 7 2 3 - 2 1 8 . . 10 /23/72
3 - 1 1 3 . . 10 /23/72 3 - 1 6 6 . . 1 0 / 2 3 / 7 2 3 - 2 1 9 . . 1 0 / 2 3 / 7 2
3 - 1 1 4 . . 1 0 / 2 3 / 7 2 3 - 1 6 7 . . 1 0 / 2 3 / 7 2 3 - 2 2 0 . . 1 0 / 2 3 / 7 2
3 - 1 1 5 . . 1 0 / 2 3 / 7 2 3 - 1 6 8 . . 1 0 / 2 3 / 7 2 * 3 - 2 2 1 . . 10/28/72 P*-x
3 - 1 1 6 . . 1 0 / 2 3 / 7 2 3 - 1 6 9 . . 1 0 / 2 3 / 7 2 3 - 2 2 2 . . 1 0 / 2 3 / 7 2
3 - 1 1 7 . . 1 0 / 2 3 / 7 2 3 - 1 7 0 . . 1 0 / 2 3 / 7 2 3 - 2 2 3 . . 1 0 / 2 3 / 7 2
3 - 1 1 8 . . 1 0 / 2 3 / 7 2 3 - 1 7 1 . . 1 0 / 2 3 / 7 2 3 - 2 2 4 . . 1 0 / 2 3 / 7 2
3 - 1 1 9 . . 1 0 / 2 3 / 7 2 3 - 1 7 2 . . 1 0 / 2 3 / 7 2 3 - 2 2 5 . . 1 0 / 2 3 / 7 2
3 - 1 2 0 . . 1 0 / 2 3 / 7 2 3 - 1 7 3 . . 1 0 / 2 3 / 7 2 3 - 2 2 6 . . 1 0 / 2 3 / 7 2

* 3 - 1 2 1 . . 3 - 1 7 4 . . 1 0 / 2 3 / 7 2 * 3 - 2 2 7 . . 10/28/72 >fT
3 - 1 2 2 . . 1 0 / 2 3 / 7 2 3 - 1 7 5 . . 1 0 / 2 3 / 7 2 3 - 2 2 8 . . 1 0 / 2 3 / 7 2
3 - 1 2 3 . . 1 0 / 2 3 / 7 2 3 - 1 7 6 . . 1 0 / 2 3 / 7 2 * 3 - 2 2 9 . . I D / 2 9 / 7 2
3 - 1 2 4 . . 10/23/72^ ^ 3 - 1 7 7 . . 1 0 / 2 3 / 7 2 3 - 2 3 0 . . 1 0 / 2 3 / 7 2

4 3 - 1 2 5 . . 1«)/20/72T»-^ 3 - 1 7 8 . . 1 0 / 2 3 / 7 2 * 3 -231 . . IP/28/72
3 - 1 2 6 . . 1 0 / 2 3 / 7 2 3 - 1 7 9 . . 1 0 / 2 3 / 7 2 3 - 2 3 2 . . 1 0 / 2 3 / 7 2
3 - 1 2 7 . . 1 0 / 2 3 / 7 2 3 - 1 8 0 . . 1 0 / 2 3 / 7 2 3 - 2 3 3 . . 1 0 / 2 3 / 7 2 ^
3 - 1 2 8 . . 1 0 / 2 3 / 7 2 3 - 1 8 1 . . 1 0 / 2 3 / 7 2 3 - 2 3 4 . . 10 /23/72 ^

¥ 3 - 1 2 9 . . V(l/-2fi!/72 TH-X 3 - 1 8 2 . . 1 0 / 2 3 / 7 2 * 3-235 . . J 0/38/73W
3 - 1 3 0 . . 1 0 / 2 3 / 7 2 3 - 1 8 3 . . 1 0 / 2 3 / 7 2 3 - 2 3 6 . . 1 0 / 2 3 / 7 2

4 3 - 1 3 1 . . U /28 /72^*T 3 - 1 8 4 . . 1 0 / 2 3 / 7 2 * 3 - 2 3 7 . . J 0/38/72 1VX

*Current Change
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LIST OF EFFECTIVE PAGES (CONT)

PAGE DATE
3 - 2 3 8 . 1 0 / 2 3 / 7 2
3 - 2 3 9 10/23/72
3 - 2 4 0 10/23/72
3 - 2 4 1 • • 10 /23/72
3 - 2 4 2 • • 1 0 / 2 3 / 7 2
3 - 2 4 3 • • 10 /23/72
3 - 2 4 4 • • 10 /23/72
3 - 2 4 5 • • 1 0 / 2 3 / 7 2
3 - 2 4 6 • • 10 /23/72
3 - 2 4 7 1 0 / 2 3 / 7 2
3 - 2 4 8 • » 1 0 / 2 3 / 7 2
3 - 2 4 9 1 0 / 2 3 / 7 2
3 - 2 5 0 1 0 / 2 3 / 7 2
3 - 2 5 1 10/23/72
3 - 2 5 2 a a 1 0 / 2 3 / 7 2
3 - 2 5 3 a a 10 /23 /72
3 - 2 5 4 a a 1 0 / 2 3 / 7 2
3 - 2 5 5 • • 1 0 / 2 3 / 7 2
3 - 2 5 6 a a 1 0 / 2 3 / 7 2
3 - 2 5 7 a a 1 0 / 2 3 / 7 2
3 - 2 5 8 a a 1 0 / 2 3 / 7 2
3 - 2 5 9 • • 1 0 / 2 3 / 7 2
3 - 2 6 0 a a 1 0 / 2 3 / 7 2

* 3 - 2 6 1 • • 11 /20 /72
3 - 2 6 2 • • 1 0 / 2 3 / 7 2
3 - 2 6 3 • * 1 0 / 2 3 / 7 2
3 - 2 6 4 • • 1 0 / 2 3 / 7 2
3 - 2 6 5 a a 1 0 / 2 3 / 7 2
3 - 2 6 6 • • 1 0 / 2 3 / 7 2

* 3 - 2 6 7 a a 11 / 2 0 / 7 2
3 - 2 6 8 • • 1 0 / 2 3 / 7 2

* 3 - 2 6 9 • • 11 / 2 0 / 7 2
3 - 2 7 0 a a 1 0 / 2 3 / 7 2
3 - 2 7 1 • • 1 0 / 2 3 / 7 2
3 - 2 7 2 a a 1 0 / 2 3 / 7 2
3 - 2 7 3 a a 1 0 / 2 3 / 7 2
3 - 2 7 4 a a 1 0 / 2 3 / 7 2
3 - 2 7 5 a a 1 0 / 2 3 / 7 2
3 - 2 7 6 • • 1 0 / 2 3 / 7 2
3 - 2 7 7 • • 1 0 / 2 3 / 7 2
3 - 2 7 8 a a 1 0 / 2 3 / 7 2
3 - 2 7 9 • • 1 0 / 2 3 / 7 2
3 - 2 8 0 • • 1 0 / 2 3 / 7 2
3 - 2 8 1 • • 1 0 / 2 3 / 7 2
3 - 2 8 2 • • 1 0 / 2 3 / 7 2
3 - 2 8 3 a a 1 0 / 2 3 / 7 2
3 - 2 8 4 • • 1 0 / 2 3 / 7 2
3 - 2 8 5 • • 1 0 / 2 3 / 7 2
3 - 2 8 6 a a 1 0 / 2 3 / 7 2
3 - 2 8 7 * • 10 /23/72
3 - 2 8 8 • • 1 0 / 2 3 / 7 2
3 - 2 8 9 a a 1 0 / 2 3 / 7 2

*Current Change

PAGE DATE PAGE DATE
3 - 2 9 0 • • 10 /23/72 ♦ 3-342 a a J D/20/7i ^*-1
3 - 2 9 1 • • 1 0 / 2 3 / 7 2 3 - 3 4 3 a a 10/23/72
3 - 2 9 2 a a 1 0 / 2 3 / 7 2 3 - 3 4 4 1 0 / 2 3 / 7 2
3 - 2 9 3 a a 1 0 / 2 3 / 7 2 * 3 - 3 4 5 a a 11 /20/72
3 - 2 9 4 • * 1 0 / 2 3 / 7 2 * 3 - 3 4 6 a a 11 /20/72
3 - 2 9 5 a a 1 0 / 2 3 / 7 2 * 3 - 3 4 7 a a 11 /20/72
3 - 2 9 6 • • 1 0 / 2 3 / 7 2 3 - 3 4 8 a a 10 /23/72
3 - 2 9 7 • • 1 0 / 2 3 / 7 2 3 - 3 4 9 a a 1 0 / 2 3 / 7 2
3 - 2 9 8 a a 1 0 / 2 3 / 7 2 3 - 3 5 0 a a 10 /23/72

* 3 - 2 9 9 • • 11 / 2 0 / 7 2 ♦ 3-351 a a n / 2 0 / 7 2
3 - 3 0 0 • • 1 0 / 2 3 / 7 2 * 3 - 3 5 2 a a 1 0 / 2 3 / 7 2 >
3 - 3 0 1 a a 1 0 / 2 3 / 7 2 * 3 - 3 5 3 a a ] 0 I 2 3 I 1 2 -
3 - 3 0 2 a a 1 0 / 2 3 / 7 2 * 3 - 3 5 4 a a 1 0 / 2 3 / 7 2 « .
3 - 3 0 3 • • 1 0 / 2 3 / 7 2 * 3 - 3 5 5 a a 10/^^/7?
3 - 3 0 4 a a 1 0 / 2 3 / 7 2 3 - 3 5 6 a a 1 0 / 2 3 / 7 2
♦ 3-305

a a 1D/2b/72 P * r 3 - 3 5 7 a a 1 0 / 2 3 / 7 2
3 - 3 0 6 • • 1 0 / 2 3 / 7 2 3 - 3 5 8 a a

. 10/23/72
3 - 3 0 7 • • 1 0 / 2 3 / 7 2 3 - 3 5 9 a a 10 /23/72
3 - 3 0 8 a a 10 /23 /72 3 - 3 6 0 a a 10 /23/72
3 - 3 0 9 a a 1 0 / 2 3 / 7 2 3 - 3 6 1 a a 10 /23/72
3 - 3 1 0 t • 10 /23/72 3 - 3 6 2 a a 1 0 / 2 3 / 7 2
3 - 3 11 • a 1 0 / 2 3 / 7 2 3 - 3 6 3 a a 1 0 / 2 3 / 7 2
3 - 3 1 2 a a 1 0 / 2 3 / 7 2 3 - 3 6 4 a a 10 /23/72
3 - 3 1 3 a a 1 0 / 2 3 / 7 2 * 3 - 3 6 5 a a 11 / 2 0 / 7 2
3 - 3 1 4 a a 1 0 / 2 3 / 7 2 3 - 3 6 6 a a 1 0 / 2 3 / 7 2
3 - 3 1 5 a a 1 0 / 2 3 / 7 2 3 - 3 6 7 a a 10/23/72
3 - 3 1 6 • • 1 0 / 2 3 / 7 2 3 - 3 6 8 a a 1 0 / 2 3 / 7 2
3 - 3 1 7 « • 1 0 / 2 3 / 7 2 3 - 3 6 9 a a 1 0 / 2 3 / 7 2
3 - 3 1 8 • • 1 0 / 2 3 / 7 2 3 - 3 7 0 a a 1 0 / 2 3 / 7 2
3 - 3 1 9 • • 1 0 / 2 3 / 7 2 3-371 a a 1 0 / 2 3 / 7 2
3 - 3 2 0 • • 1 0 / 2 3 / 7 2 3 - 3 7 2 a a 1 0 / 2 3 / 7 2

* 3 - 3 2 1 a • 11 / 2 0 / 7 2 3 - 3 7 3 a a 1 0 / 2 3 / 7 2
3 - 3 2 2 a a 1 0 / 2 3 / 7 2 3 - 3 7 4 a a 1 0 / 2 3 / 7 2

* 3 - 3 2 3 a a 11 /20/72 * 3 - 3 7 5 a a l (J/2®/7a Ptr
* 3 - 3 2 4 a a 11 /20 /72 3 - 3 7 6 a a 1 0 / 2 3 / 7 2

3 - 3 2 5 a a 1 0 / 2 3 / 7 2 3 - 3 7 7 a a 1 0 / 2 3 / 7 2
3 - 3 2 6 a a 1 0 / 2 3 / 7 2 3 - 3 7 8 a a 1 0 / 2 3 / 7 2
3 - 3 2 7 a a 1 0 / 2 3 / 7 2 3 - 3 7 9 a a 1 0 / 2 3 / 7 2
3 - 3 2 8 a a 1 0 / 2 3 / 7 2 3 - 3 8 0 a a 1 0 / 2 3 / 7 2
■3 - 3 2 9 a a 1 0 / 2 3 / 7 2 3-381 a a 10 /23/72
3 - 3 3 0 a a 1 0 / 2 3 / 7 2 3 - 3 8 2 a a 1 0 / 2 3 / 7 2
3 - 3 3 1 a a 1 0 / 2 3 / 7 2 3 - 3 8 3 a a 1 0 / 2 3 / 7 2
3 - 3 3 2 a a 1 0 / 2 3 / 7 2 3 - 3 8 4 a a 10 /23/72
3 - 3 3 3 a a 1 0 / 2 3 / 7 2 3 - 3 8 5 a a 1 0 / 2 3 / 7 2
3 - 3 3 4 a a 1 0 / 2 3 / 7 2 3 - 3 8 6 a a 1 0 / 2 3 / 7 2
3 - 3 3 5 a a 1 0 / 2 3 / 7 2 3 - 3 8 7 a a 1 0 / 2 3 / 7 2
3 - 3 3 6 a a 1 0 / 2 3 / 7 2 3 - 3 8 8 a a 1 0 / 2 3 / 7 2
3 - 3 3 7 a a 1 0 / 2 3 / 7 2 3 - 3 8 9 a a 1 0 / 2 3 / 7 2
3 - 3 3 8 a a 1 0 / 2 3 / 7 2 3 - 3 9 0 a a 1 0 / 2 3 / 7 2

* 3 - 3 3 9 a a 11 /20/72 3 - 3 9 1 a a 1 0 / 2 3 / 7 2
* 3 - 3 4 0 a a 11 /20/72 3 - 3 9 2 a a 1 0 / 2 3 / 7 2
♦ 3-341

a a rO/20/72 P < T 3 - 3 9 3 a a 1 0 / 2 3 / 7 2
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LIST OF EFFECTIVE PAGES (CONT)

PAGE DATE PAGE DATE PAGE DATE
^ 3 - 3 9 4 . . )(li/aa/72 4 - 3 0 . . . 1 0 / 2 3 / 7 2 6 - 1 3 . . . 1 0 / 2 3 / 7 2

3 - 3 9 5 . . . 1 0 / 2 3 / 7 2 4 - 3 1 . . . 1 0 / 2 3 / 7 2 6 - 1 4 . . . 1 0 / 2 3 / 7 2
3 - 3 9 6 . . . 1 0 / 2 3 / 7 2 4 - 3 2 . . . 1 0 / 2 3 / 7 2 6 - 1 5 . . . 1 0 / 2 3 / 7 2
3 - 3 9 7 . . . 1 0 / 2 3 / 7 2 4 - 3 3 . . . 1 0 / 2 3 / 7 2 6 - 1 6 . . . 1 0 / 2 3 / 7 2
3 - 3 9 8 . . . 1 0 / 2 3 / 7 2 4 - 3 4 . . . 1 0 / 2 3 / 7 2 6 - 1 7 . . . 1 0 / 2 3 / 7 2
3 - 3 9 9 . . . 1 0 / 2 3 / 7 2 4 - 3 5 . . . 1 0 / 2 3 / 7 2 6 - 1 8 . . . 1 0 / 2 3 / 7 2
3 - 4 0 0 . . . 1 0 / 2 3 / 7 2 4 - 3 6 . . . 1 0 / 2 3 / 7 2 6 - 1 9 . . . 1 0 / 2 3 / 7 2
3 - 4 0 1 . . . 1 0 / 2 3 / 7 2 4 - 3 7 . . . 1 0 / 2 3 / 7 2 6 - 2 0 . . . 1 0 / 2 3 / 7 2
3 - 4 0 2 . . . 1 0 / 2 3 / 7 2 5 - 1 . . . . 1 0 / 2 3 / 7 2 6 - 2 1 . . . 1 0 / 2 3 / 7 2
3 - 4 0 3 . . . 1 0 / 2 3 / 7 2 5 - 2 . . . . 1 0 / 2 3 / 7 2 6 - 2 2 . . . 1 0 / 2 3 / 7 2
3 - 4 0 4 . . . 1 0 / 2 3 / 7 2 5 - 3 . . . . 1 0 / 2 3 / 7 2 6 - 2 3 . . . 1 0 / 2 3 / 7 2
3 - 4 0 5 . . . 1 0 / 2 3 / 7 2 5 - 4 . . . . 1 0 / 2 3 / 7 2 6 - 2 4 . . . 1 0 / 2 3 / 7 2
3 - 4 0 6 . . . 1 0 / 2 3 / 7 2 5 - 5 . . . . 1 0 / 2 3 / 7 2 6 - 2 5 . . . 1 0 / 2 3 / 7 2
3 - 4 0 7 . . . 1 0 / 2 3 / 7 2 5 - 6 . . . . 1 0 / 2 3 / 7 2 6 - 2 6 . . . 1 0 / 2 3 / 7 2
3 - 4 0 8 . . . 1 0 / 2 3 / 7 2 5 - 7 . . . . 1 0 / 2 3 / 7 2 6 - 2 7 . . . 1 0 / 2 3 / 7 2
3 - 4 0 9 . . . 1 0 / 2 3 / 7 2 5 - 8 . . . . 1 0 / 2 3 / 7 2 6 - 2 8 . . . 1 0 / 2 3 / 7 2
3 - 4 1 0 . . . 1 0 / 2 3 / 7 2 5 - 9 . . . . 1 0 / 2 3 / 7 2 6 - 2 9 . . . 1 0 / 2 3 / 7 2

* 4 - 1 . . . . 1 1 / 2 0 / 7 2 5 - 1 0 . . . 1 0 / 2 3 / 7 2 6 - 3 0 . . . 1 0 / 2 3 / 7 2
* 4 - 2 . . . . 1 1 / 2 0 / 7 2 5 - 1 1 . . . 1 0 / 2 3 / 7 2 6 - 3 1 . . . 1 0 / 2 3 / 7 2

4 - 3 . . . . 1 0 / 2 3 / 7 2 5 - 1 2 . . . 1 0 / 2 3 / 7 2 6 - 3 2 . . . 1 0 / 2 3 / 7 2
* 4 - 4 . . . . 1 1 / 2 0 / 7 2 5 - 1 3 . . . 1 0 / 2 3 / 7 2 6 - 3 3 . . . 1 0 / 2 3 / 7 2

4 - 5 . . . . 1 0 / 2 3 / 7 2 5 - 1 4 . . . 1 0 / 2 3 / 7 2 6 - 3 4 . . . 1 0 / 2 3 / 7 2
* 4 - 6 . . . . 1 1 / 2 0 / 7 2 5 - 1 5 . . . 1 0 / 2 3 / 7 2 6 - 3 5 . . . 1 0 / 2 3 / 7 2
* 4 - 7 . . . . 1 1 / 2 0 / 7 2 5 - 1 6 . . . 1 0 / 2 3 / 7 2 6 - 3 6 . . . 1 0 / 2 3 / 7 2
* 4 - 8 . . . . 1 1 / 2 0 / 7 2 5 - 1 7 . . . 1 0 / 2 3 / 7 2 6 - 3 7 . . . 1 0 / 2 3 / 7 2
* 4 - 9 . . . . 1 1 / 2 0 / 7 2 5 - 1 8 . . . 1 0 / 2 3 / 7 2 6 - 3 8 . . . 1 0 / 2 3 / 7 2
* 4 - 1 0 . . . 1 1 / 2 0 / 7 2 * 5 - 1 9 . . . 1 1 / 2 0 / 7 2 6 - 3 9 . . . 1 0 / 2 3 / 7 2
4 - 1 1 . . . 1 0 / 2 3 / 7 2 * 5 - 2 0 . . . 1 1 / 2 0 / 7 2 6 - 4 0 . . . 1 0 / 2 3 / 7 2

* 4 - 1 2 . . . 1 1 / 2 0 / 7 2 5 - 2 1 . . , 1 0 / 2 3 / 7 2 6 - 4 1 . . . 1 0 / 2 3 / 7 2
* 4 - 1 3 . . . 1 1 / 2 0 / 7 2 5 - 2 2 . . . 1 0 / 2 3 / 7 2 6 - 4 2 . . . 1 0 / 2 3 / 7 2
* 4 - 1 4 . . . 1 1 / 2 0 / 7 2 5 - 2 3 . . . 1 0 / 2 3 / 7 2 6 - 4 3 . . . 1 0 / 2 3 / 7 2
* 4 - 1 5 . . . 1 1 / 2 0 / 7 2 5 - 2 4 . . . 1 0 / 2 3 / 7 2 6 - 4 4 . . . 1 0 / 2 3 / 7 2
* 4 - 1 6 . . . 1 1 / 2 0 / 7 2 5 - 2 5 . . . 1 0 / 2 3 / 7 2 6 - 4 5 . . . 1 0 / 2 3 / 7 2
* 4 - 1 7 . . . 1 1 / 2 0 / 7 2 5 - 2 6 . . . 1 0 / 2 3 / 7 2 6 - 4 6 . . . 1 0 / 2 3 / 7 2
* 4 - 1 8 . . 1 1 / 2 0 / 7 2 6 - 1 . . . . 1 0 / 2 3 / 7 2 6 - 4 7 . . . 1 0 / 2 3 / 7 2
* 4 - 1 9 . . . 1 1 / 2 0 / 7 2 6 - 2 . . . . 1 0 / 2 3 / 7 2 6 - 4 8 . . . 1 0 / 2 3 / 7 2
* 4 - 2 0 . . . 1 1 / 2 0 / 7 2 6 - 3 . . . . 1 0 / 2 3 / 7 2 * 6 - 4 9 . . . 1 1 / 2 0 / 7 2

4 - 2 1 . . . 1 0 / 2 3 / 7 2 6 - 4 . . . . 1 0 / 2 3 / 7 2 * 6 - 5 0 . . . 1 1 / 2 0 / 7 2
* 4 - 2 2 . . . 1 1 / 2 0 / 7 2 6 - 5 . . . 1 0 / 2 3 / 7 2 6 - 5 1 . . . 1 0 / 2 3 / 7 2
* 4 - 2 3 . . . 1 1 / 2 0 / 7 2 6 - 6 . . . . 1 0 / 2 3 / 7 2 * 6 - 5 2 . . . 1 1 / 2 0 / 7 2
4 - 2 4 . . . 1 0 / 2 3 / 7 2 6 - 7 . . . . 1 0 / 2 3 / 7 2 * 6 - 5 3 . . . 1 1 / 2 0 / 7 2
4 - 2 5 . . . 1 0 / 2 3 / 7 2 6 - 8 . . . . 1 0 / 2 3 / 7 2 6 - 5 4 . . . 1 0 / 2 3 / 7 2
4 - 2 6 . . . 1 0 / 2 3 / 7 2 6 - 9 . . . . 1 0 / 2 3 / 7 2 6 - 5 5 . . . 1 0 / 2 3 / 7 2
4 - 2 7 . . . 1 0 / 2 3 / 7 2 6 - 1 0 . . . 1 0 / 2 3 / 7 2 6 - 5 6 . . . 1 0 / 2 3 / 7 2
4 - 2 8 . . . 1 0 / 2 3 / 7 2 6 - 1 1 . . . 1 0 / 2 3 / 7 2 6 - 5 7 . . . 1 0 / 2 3 / 7 2
4 - 2 9 . . . 1 0 / 2 3 / 7 2 6 - 1 2 . . 1 0 / 2 3 / 7 2

*Current Change
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ABBREVIATIONS

i x

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 a l t e r n a t i n g c u r r e n t
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 a c q u i s i t i o n o r a c q u i r e
ADAPT adapter
AEA abor t e lec t ron ics assembly
AGS abort guidance subsystem
AH ampere hours
ALSCC Apol lo lunar surface c lose-up camera
ALSO A p o l l o l u n a r s u r f a c e d r i l l
ALSEP Apol lo lunar surface experiment package
A LT a l t i t u d e
ALTM a l t i m e t e r
AM ampl i tude modulat ion
AMP or amp a m p e r e s
AMPL ampli fi er
ANG Ant igua
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 a l ignment op t i ca l te lescope
AP alpha particle spectrometer
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 al ignment technique
A T T a t t i t u d e
AUX a u x i 1 i a r y
A Z 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
BOA B e r m u d a
BIOMED b i o - m e d i c a l d a t a
BKWD b a c k w a r d
BMAG body mounted att i tude gyro
BP barber pole
BRKT b r a c k e t
BSLSS buddy secondary l i fe support system
BT b u r n t i m e
BU backup
BUSS biomedical urine sampling system
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black and white (Film 3400)
BWl black and white (Film 3401)

CAP COM capsule communicator
CAL c a l i b r a t i o n
CAMR or CAM c a m e r a

CARR c a r r i e r
C B o r c b c i r c u i t b r e a k e r
CCGE cold cathode gage experiment
CCIG cold cathode ion gage
e c u c o m m c a r r i e r u m b i l i c a l
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
COR C o m m a n d e r
CDU coup l i ng da ta un i t
CEX color exterior (SO-368)
C I N color interior (SO-168)
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 c o m m a n d m o d u l e
CMC command module computer
CMD command
CMP C o m m a n d M o d u l e P i l o t
CNTL c o n t r o l
C/0 c h e c k o u t
COAS c rew op t i ca l a l i gnmen t s igh t
COMM c o m m u n i c a t i o n s
CONFIG confi gurat ion
COMP compare or compensate
CONT cont inue or cont ingency
CP c o n t r o l p o i n t
CPLEE charged particle lunar environment experiment
CRO C a r n a r v o n , A u s t r a l i a
CRYO cryogenic
CS contingency sample
CSI c o e l l i p t i c s e q u e n c e i n i t i a t i o n
CSM c o m m a n d a n d s e r v i c e m o d u l e s
CST c e n t r a l s t a n d a r d t i m e
CSVC core sample vacuum container
C/S c e n t r a l s t a t i o n
CTR c e n t e r
C&WS caution and warning system
CW c l o c k w i s e
CWEA caution and warning electronics assembly
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C W G c o n s t a n t w e a r g a r m e n t
C Y I G r a n d C a n a r y I s l a n d

D A G d a t a a c q u i s i t i o n c a m e r a
D A P d i g i t a l a u t o p i l o t
D B d e a d b a n d
D C d i r e c t c u r r e n t o r d a t a c a m e r a ( 7 0 m m )
D C S 5 0 0 m m d a t a c a m e r a / l e n s
O C A d i g i t a l c o m m a n d a s s e m b l y
D C C c o m m a n d e r ' s d a t a c a m e r a
D C L L u n a r M o d u l e P i l o t ' s d a t a c a m e r a
D E C O N d e c o n t a m i n a t i o n
D E D A d a t a e n t r y a n d d i s p l a y a s s e m b l y
D E G d e g r e e s
D E P L d e p l e t i o n
D E S d e s c e n t
D E T d i g i t a l e v e n t t i m e r
D I F F d i f f e r e n c e
D I R d i r e c t
D K d o c k e d
D O d e t a i l e d o b j e c t i v e
D O I d e s c e n t o r b i t i n s e r t i o n
D P L Y d e p l o y m e n t
D P S d e s c e n t p r o p u l s i o n s y s t e m
D R d o o r
D R T d o m e r e m o v a l t o o l
D S d o c u m e n t e d s a m p l e
D S C R M d i s c r i m i n a t o r
D S E d a t a s t o r a g e e q u i p m e n t ( C S M )
DSEA data storage equipment assembly (LM)
D S K Y d i s p l a y a n d k e y b o a r d
D S M d e e p s p a c e m e a s u r e m e n t
D T O d e t a i l e d t e s t o b j e c t i v e
D U A d i g i t a l u p l i n k a s s e m b l y
D W N d o w n

E e r a s a b l e o r e n t e r
E C S e n v i r o n m e n t a l c o n t r o l s y s t e m
E D e x p l o s i v e d e v i c e
E D T e a s t e r n d a y l i g h t t i m e
E F H e a r t h f a r h o r i z o n
E I e a r t h ( a t m o s p h e r e ) i n t e r f a c e
E K G e l e c t r o c a r d i o g r a m
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
E L E C T e l e c t r i c a l
E L E V e l e v a t i o n

and en t r y i n te r f ace
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EMER e m e r g e n c y
EMS entry moni tor system
EMU e x t r a v e h i c u l a r m o b i l i t y u n i 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
EGM e n d o f m i s s i o n
EPG e a r t h p a r k i n g o r b i t
EPHEM Ephemeris
EPS elect r ica l power subsystem
EQUIP equipment
ERECT e r e c t a b l e
ERR e r r o r

EST e a s t e r n s t a n d a r d t i m e
ETB equipment t ransfer bag
E V e x t r a v e h i c u l a r
EVA e x t r a v e h i c u l a r a c t i v i t y
EVAP evapo ra to r
EVCS extravehicular communicat ions system
EVT e x t r a v e h i c u l a r t r a n s f e r
EXP exper iment
EXT e x t e r n a l
EXTD e x t e n d

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
PC f u e l c e l l
PCS fecal containment system
PDA I fl i gh t d i rec to r a t t i t ude i nd i ca to r
PET fl i g h t
PM frequency modulated
PGV fi e l d o f v i e w
PPS feet per second
fps frames per second
PR frame(s)
PREQ frequency
P T o r f t f e e t
PTG fl i g h t t e s t o b j e c t i v e
FTP f u l l t h r o t t l e p o s i t i o n
PTT f u e l t r a n f e r t o o l
PWD f o r w a r d

G . A . gas analys is
GA gimbal angle
GAL g a l a c t i c
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GB I G r a n d B a h a m a I s l a n d s
GBM Grand Bahama (STDN)
GDC gyro d isp lay coup ler
GDS Go lds tone , Ca l i f o rn i a
GET ground elapsed time
GET I ground elapsed time of ignition
6 E T I L ground elapsed time of landing for TIG time of abort burn
GLY g l y c o l
GMT Greenwich mean t ime
G&C guidance and control
G&N guidance and navigation
GNCS guidance, navigation and control system (CSM)
GR gamma ray spec t rome te r
GWM Guam
GYM Guaymas, Mexico

"2 hydrogen
HA apogee a l t i tude
HAW H a w a i i
HBR high bit rate (TLM)
HBW high speed black and white film
HO h i g h l y d e s i r a b l e
HOC h a s s e l b l a d d a t a c a m e r a
HFE heat flow exper iment
HGA high-gain antenna
H I high (switch position)
HOR h o r i z o n

HpO w a t e r

HP p e r i g e e a l t i t u d e
HR hour(s)
HSB helmet stowage bag
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

I C D U inert ial coupl ing data unit
I D i d e n t i fi c a t i o n
ICG inflight coveral l garment
I C S intercoiiiiii system
I G A inner gimbal angle
IGN i g n i t i o n
IMC image motion compensation
IMU i n e r t i a l m e a s u r e m e n t u n i t
INCR i n c r e a s e
IND i n d i c a t o r
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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
I S S in te r im s towage she l f
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
i R i nc l i na t i on o f t he ascend ing re tu rn
I R in f ra red scann ing rad iometer

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

KG k i l og ram
KM k i l o r n e t e r
kwh 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 o r l a s e r a l t i m e t e r
LACE lunar atmospher ic composi t ion exper iment
EAT l a t i t u d e
LBR low bit rate (TLM)
L B o r l b pound(s)
LCG l iqu id coo led garment
LCRU lunar communicat ions re lay un i t
L /D 1i f t /drag
LD lunar day (TV lens)
LUG land ing
LDMK l a n d m a r k
LEAf^ lunar ejecta & meteorite (experiment)
LEB lower equipment bay
EEC lunar equipment conveyor
LEVA lunar ex t raveh icu la r v i so r assemb ly
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 lef t -hand equipment bay
LHFEB lef t -hand forward equipment bay
LHSSC le f t - hand s i de s to rage con ta ine r
Li OH l i t h i um hyd rox i de
L L M lunar land ing miss ion
LLOS landmark l i ne o f s igh t
LM l u n a r m o d u l e
LMP L u n a r M o d u l e P i l o t
LMS lunar mass spectrometer
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LNH l u n a r n e a r h o r i z o n
L / 0 l i f t - o f f
LCD l u n a r o r b i t d o c k e d
L O I l u n a r o r b i t i n s e r t i o n
LONG longi tude
LOS l o s s o f s i g n a l o r l o s s o f s i t e
LPD land ing po in t des igna to r
LPO l u n a r p a r k i n g o r b i t
LPM lunar portable magnetometer
LR land ing rada r
L R R R o r L R 3 l a s e r r a n g i n g r e t r o - r e fl e c t o r
LRV l u n a r r o v i n g v e h i c l e
L / S o r L S land ing s i t e o r l una r su r face
L S l u n a r s o u n d e r
LSG lunar su r face g rav imete r
LSM lunar surface magnetometer
LSPE l u n a r s e i s m i c p r o fi l e e x p e r i m e n t
L T l i g h t
LTG l i g h t i n g
LUB 1 u b r i c a t i o n
LV l a u n c h v e h i c l e
L /V l o c a l v e r t i c a l
LVPD launch veh ic le p ressure d isp lay

M mandatory
MAD Madrid, Spain
MAG magazine (camera)
MAN m a n u a l
MAX m a x i m u m
MAX Q maximum dynamic pressure
MBW m e d i u m b l a c k a n d w h i t e fi l m
MC mapping camera
MCC m i d c o u r s e c o r r e c t i o n
MCC-H 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
MDC main display console
MEAS m e a s u r e m e n t
MED m e d i c a l
MEED mic rob ia l eco logy eva lua t ion dev ice
MESA modular experiment stowage assembly
MET m i s s i o n e v e n t t i m e r
MGA middle gimbal angle
M / I minimum impulse
M I N minimum or minutes(s)
M I R m i r r o r
MLA M e r r i t I s l a n d , F l o r i d a , l a u n c h a r e a
mm or MM m i l l i m e t e r
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MNA or MNB m a i n e l e c t r i c a l b u s A o r B
MNVR m a n e u v e r

MON m o n i t o r
MONO m o n a u r a l
MPL m i d - P a c i fi c l i n e
MPS main propulsion system
M/R mixture rat io (fuel to oxidizer)
MS mass spectrometer
MS FN Manned Space Flight Network
MSO mass spectrometer outgasing
MTN mot i on
MTVC 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
MULT m u l t i p l i e r

N2 n i t r o g e n
NAV n a v i g a t i o n
NEG negat ive
NK N i k o n c a m e r a
NM n a u t i c a l m i l e s
NO. n u m b e r
NOM n o m i n a l
NXX Noun XX

O2 o x y g e n

OBS 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
OGA outer g imbal angle
O I D o c t a l i d e n t i fi e r
OMNI o m n i d i r e c t i o n a l a n t e n n a
OPR opera te
OPS oxygen purge system
OPT opti on
ORB o r b i t a l
ORDEAL orb i t ra te d isp lay ear th and lun<
ORIENT o r i e n t a t i o n
OVBD o v e r b o a r d
OVHD o v e r h e a d

P pi tch or program
PAD voice update
PAN panorami c
PART p a r t i c l e
PCM pulse code modulation
PC plane change or chamber pressure
P D I powered descent initiation
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PER Per i cyn th i on
PGA pressure garment assembly
PGNCS primary guidance, navigation and control system (LM)
PGNS primary guidance navigation system (LM)
PHOTO photograph
P I P A pulse in tegrat ing pendulous acce lerometer
PKG package
PKS P a r k s , A u s t r a l i a
PLSS por tab le l i f e suppor t sys tem
PM phase modulated
POL p o l a r i t y o r p o l a r i z i n g
POS p o s i t i v e
PRO persona l rad ia t i on dos ime te r
PRO proceed
PREF p r e f e r r e d
PREP p repa ra t i on
PRESS p r e s s u r e
PRIM pr imary
PROP p r o p o r t i o n a l
PRN pseudo random noise
PRPLNT p r o p e l l e n t
PSE passive seismic exper iment
P S I A pounds per square inch absolute
P S I D pounds per square inch d i f fe rent ia l
P S I G pounds per square inch gage
P I p o i n t
PTC pass ive thermal cont ro l
PTT push to ta lk
PU p r o p e l l e n t u t i l i z a t i o n
PUGS p r o p e l l e n t u t i l i z a t i o n g a g i n g s y s t e m
PWR p o w e r
PXX Program XX
PYRO pyro techn ic

QTY q u a n t i t y
QUAD quadran t

R r o l l o r r a n g e
R&B r e d a n d b l u e
RAD r a d i a t o r , r a d i a l , o r r a d i a t i o n
RCDR r e c o r d e r
RCS reac t ion con t ro l sys tem
RCU r e m o t e c o n t r o l u n i t
RCVR r e c e i v e r
REACQ reacqui re
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
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REG r e g u l a t o r
REL r e l e a s e
REQD requi red
RETR r e t r a c t
REV r e v o l u t i o n
RH r i g h t - h a n d
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
R ING r i n g s i g h t
RLS r a d i u s o f l a n d i n g s i t e
RMT r e m o t e
RNDZ r e n d e z v o u s
RNG range or ranging
ROD r a t e o f d e s c e n t
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
RTC r e a l t i m e c o m m a n d
RTG r a d i o i s o t o p e t h e r m o e l e c t r i c g e n e r a t o r
RXX R o u t i n e X X

SA shaf t ang le
SATT s a t e l l i t e
S - B D S-BAND
SC s p a c e c r a f t
SCE s igna l cond i t i on ing equ ipment
SCS s t a b i l i z a t i o n c o n t r o l s y s t e m
SCT scanning te lescope
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 eng ine cu to f f
SECS sequent ia l events con t ro l sys tem
SEP sharp end forward
SEE s e l e c t
SEP s e p a r a t e
SEQ s e q u e n c e
SEVA s t a n d u p e x t r a v e h i c u l a r a c t i v i t y
S I D E suprathermal ion detec tor exper iment
S I I Saturn II (second stage)
S I M s c i e n t i fi c i n s t r u m e n t m o d u l e
S - I V B Saturn IVB(third stage)
SEA service module EM adapter
SEOS s t a r l i n e - o f - s i g h t
SM s e r v i c e m o d u l e
SPECT s p e c t r o m e t e r
SPOT s p o t m e t e r
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SPS serv ice propu ls ion system
SR s u n r i s e
SRC sample re turn conta iner
SRX S - B a n d r e c e i v e r m o d e n o . X
53 s u n s e t o r s u b s o l a r
STBY standby
STDN Spaceflight Tracking and Data Network (formerly MSFN)
STX S - B a n d t r a n s m i t m o d e n o . X
SUBSAT s u b s a t e l l i t e
S . V . s t a t e v e c t o r
s w s w i t c h
s w c so lar wind composi t ion
SWE solar wind exper iment
SXT s e x t a n t
SYS s y s t e m

T EPHEM time of Ephemeris update
T A t runn ion ang le
TAN Tananarive, Madagascar
I B t i m e b a s e o r t a l k b a c k
TCA t ime of c losest approach
I D t o u c h d o w n
T&D t ranspos i t ion and dock ing
TD&E transposition docking and LM ejection
I D S thermal degradat ion sample
TEC t r a n s e a r t h c o a s t
TECH techn ique
T E I t r a n s e a r t h i n j e c t i o n
TEMP t e m p e r a t u r e o r t e m p o r a r y
TERM t e r m i n a t e
TEX Corpus Chr is t i , Texas
TGE t raverse grav imeter exper iment
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 i m e o f i g n i t i o n
T K t a n k
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 te l en i e t r y
T P F te rm ina l phase fina l
T P I t e r m i n a l p h a s e i n i t i a t i o n
T P M terminal phase midcourse
T / R t r a n s r n i t t e r / r e c e i v e r
TRANS t r a n s l a t i o n
TRK t r a c k o r t r a c k i n g
TRUN t r u n n i o n
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T S B t e m p o r a r y s t o w a g e b a g
T V t e l e v i s i o n
T V C t h r u s t v e c t o r c o n t r o l
T W R t o w e r

U C TA u r i n e c o l l e c t i o n t r a n s f e r a s s e m b l y
U H T u n i v e r s a l h a n d t o o l
U L L u l l a g e
L I M B u m b i l i c a l
U N B A L u n b a l a n c e ( m e t e r )
U N D K u n d o c k
U S U n i t e d S t a t e s
U V u l t r a v i o l e t s p e c t r o m e t e r

V v e l o c i t y

VGij^U velocity to be gained as related to IMU orientation
V G X v e l o c i t y t o b e g a i n e d ( X - b o d y a x i s )
V G Y v e l o c i t y t o b e g a i n e d ( Y- b o d y a x i s )
V G Z v e l o c i t y t o b e g a i n e d ( Z - b o d y a x i s )
V R r e s u l t a n t v e l o c i t y
V X v e l o c i t y a l o n g t h e X - a x i s
V Y v e l o c i t y a l o n g t h e Y - a x i s
V Z v e l o c i t y a l o n g t h e Z - a x i s
V A N U S N S V a n g u a r d
VHBW very high speed black and white film (2485)
V H P v e r y h i g h f r e q u e n c y
V L V v a l v e
V O X v o i c e k e y i n g
V X X V e r b X X

W W a t t s
W R T w i t h r e s p e c t t o

X t i m e o f c l o s e s t a p p r o a c h ( s y m b o l )
XDOT ra te o f change a long the X-ax is
X F E R t r a n s f e r
X M I T t r a n s m i t o r t r a n s m i t t e r
XPNDER XPNDRtransponder

Y y a w
YDOT ra te o f change a long the Y-ax i s

ZDOT ra te o f change a long t he Z -ax i s
Z P N i m p e d a n c e p n e u m o g r a m
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A A z azimuth change (difference)
a H a l t i tude change (di fference)
a p pressure change (di fference)
A R posi t ion change (di fference)
a v ve loc i ty change (difference)
aVC veloc i ty change a t eng ine cu to f f
a v t ve loc i ty change loaded pre-burn

# n u m b e r s

<(> l a t i t u d e

A longi tude
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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

C C C - L e n s

ODD - Film Type

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, EL & NK cameras
JJ - Frame Rate for the DAC only

KK - Magazine percent for the DAC only

CODE EXAMPLE:

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

Meaning: Photos are taken from CM right hand rendezvous window using
t h e D A C w i t h 1 8 m m l e n s a n d S 0 3 6 8 fi l m . T h e c a m e r a w i l l b e
bracket mounted wi th the fo l lowing camera set t ings:
f-stop from spotmeter reading, shutter speed 1/250 of
a second, focus at infinity, 12 frames per second, 50%
MAG.

2. CM4/EL/80/BW-BRKT, IVL 8 (f5.6,1/250,") 10 PR

Meaning: Photos are taken from CM right hand rendezvous window using
t h e E l e c t r i c H a s s e l b l a d c a m e r a w i t h t h e 8 0 m m l e n s a n d b l a c k
& white film (3400). The camera will be bracket mounted
wi th the fo l lowing set t ings: f -s top (aperture) f5.6, shut ter
speed 1 /250 , and f ocus a t i n fin i t y. The ope ra t i on o f t he
shu t te r w i l l be con t ro l l ed by the i n te rva lome te r ; IVL 8 re
presenting 8 sec between frames and IVL 20 representing 20 sec
between frames. Ten frames have been al lot ted for th is sequence.
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CAMERA LOCATIONS

COMMAND MODULE

C M - 1 L H S i d e W i n d o w
C M - 2 L H R e n d e z v o u s W i n d o w
C M - 3 H a t c h W i n d o w
C M - 4 R H R e n d e z v o u s W i n d o w
C M - 5 R H S i d e W i n d o w

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

Electric Hasselblad (EL) +X axis +12° (in X-Z plane)

Electric Hasselblad (EL) normal to RH Side Window

Data Acquisition Camera (DAC) with right angle mirror +X axis

Data Acquisition Camera (DAC) with SXT Adapter - same as SXT shaft &
t r u n n i o n .

Data Acquisition Camera (DAC) with right angle mirror rotated 180°
looking aft out RH side window.

NIKON (NK) Two positions

para l le l to +X ax is

+X axis +30° (in X-Z plane)
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SYMBOL NOMENCLATURE

t
S
T
D

SIM EXP STATUS
( A B O D E )
(F G H I J)

- S T D N 8 5 '
(LM ONLY)

-STDN 210 '
(LM ONLY)

-TCA (LANDING SITE OR GSM)
-LUNAR TERMINATOR

-SPACECRAFT SUNSET

•STDN LOS

: rev 12 • S TA RT O F I N D I C AT E D
REVOLUTION

DARKNESS

•SPACECRAFT SUNRISE

I
•LUNAR TERMINATOR

■STDN AOS

PHOTOGRAPHIC OR ORBITAL
SCIENCE OBSERVATIONS

•SCHEDULED TELEVISION

•SUBSOLAR POINT

•STDN 210' & 85'
(CSM ONLY)
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FLIGHT PLAN NOTES

C r e w

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

B. The nominal CM couch positions are:

A c t i v i t y L e f t C e n t e r R i g h t
L a u n c h t h r u T L I C D R C M P L M P
T & D t h r u E n t r y C M P C D R L M P

C . T h e P G A ' s a r e w o r n a s s h o w n i n Ta b l e 2 - 1 .

D. The crew biomedical harness and sensor wearing schedule is
s h o w n i n Ta b l e 2 - 2 .

E. A crew status report for each crewman is voiced to MCC-H after
each crew sleep period.

F. Negative reporting is used in reporting completion of each
c h e c k l i s t .

G. All onboard gauge readings are read directly from the gauges
with no calibration bias applied.
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I I . C S M S y s t e m s

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. VHP Duplex B is used for launch, and Simplex A is
u s e d f o r e a r t h - o r b i t o p e r a t i o n s . »

3. Table 2-3 summarizes the STDN coverage available for
the CSM.

4. Table 2-4 contains a summary of the scheduled CSM & LM TV '
t r a n s m i s s i o n s .

5. MCC-H switches OMNI antennas during TLC PTC periods,
OMNI and HGA during TEC PTC periods. The crew manages
antenna operations during all other TLC and TEC periods.

6. The HGA will be managed by the crew and MCC-H in order
to minimize SIM bay experiment data loss at AOS and LOS
while in lunar orbit during awake periods.

B . D S E

1. Dur ing the ear th-orb i t phase, the CSM LBR data is re
corded when the CSM is not within STDN coverage. The
DSE is dumped during the pass over the US prior to TLI.

2. CSM LBR data will be recorded during all P24 landmark
t r a c k i n g .

3. CSM HBR will be recorded during Launch, TLI, SIVB/CSM SEP,
TD&E, all CSM SPS maneuvers (except LOPC), Sim Door Jettison,
docking, undocking, and LM Final Separation.

4. LM LBR data will be recorded during STDN LOS periods be
tween LM comm ac t i va t i on and PDI .

5. All entry data will be recorded in HBR during the black
o u t .

5 . Lunar Sounder data will be managed per Table 2-15.
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C . E l e c t r i c a l P o w e r

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

2. Table 2-5 l is ts the fuel cel l purges.

3. Based on cryo purity and performance, the time between
fuel cell O2 purges may be increased to coincide with
water dump times. The first O2 purge allows a judgement
to be made on the defined purge schedule.

4. The cryogenic heaters are managed such that the planned
usage is obtained out of each 0^ tank. The H2 fans are
cyc led pr io r to each s leep per iod .

5. Table 2-6 contains the battery charge schedule.

D. ECS and Water Management

1 . Po tab le wa te r i s ch l o r i na ted once a day a f t e r t he ea t
period prior to each sleep period.

2 . Was te wa te r dump , f ue l ce l l pu rge , and u r i ne co l l ec t i on
s c h e d u l i n g c r i t e r i a :
(a) Table 2-5 contains the scheduled fuel cell purges,

urine dumps and waste water dumps

(1) Approximately once during each 24 hours following
the initial dump and purge when three crewmen are
i n t h e C S M . R e d u c e i n t e r v a l t o 2 2 h o u r s w h e n o n e
c r e w m a n i s i n t h e C S M .

(2) H2 fuel cell purges are scheduled at every other
O2 fuel cell purge after the first O2 fuel cell
p u r g e

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

(1) Immediately after the sextant star check in
maneuver p repara t ion or c is lunar nav iga t ion
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(2) Behind the moon, with completion of dump or purge
b e f o r e A O S

(3) At least three hours prior to SIM Bay photography
and laser altimeter operation

(c) If possible, dumps and purges are not scheduled dur
ing the following periods, except just prior to the
b u r n .

(1) Ten hours before MCC-2

(2) Eight hours before MCC-5

(d) Dumps and purges are not scheduled during the follow
ing SIGN tracking periods:

(1) Between MCC-4 and LOI

(2) Ten hours before MCC-7 until entry, except urine is
dumped just prior to MCC-7,

(e) All waste water dumps are manual.

3. Only one CO2 absorber filter (LiOH canister) is changed
at a time. Table 2-7 lists the LiOH canister change
s c h e d u l e . T h e r e a r e 2 6 fi l t e r s o n b o a r d .

4. At lift-off, the cabin contains 60% O2 and 40% N2. The
CM is purged after launch. The purge is terminated
prior to LM pressurization after TLI. After the LM is
configu red fo r e j ec t i on , i t i s i so la ted and the CM i s
purged for eight more hours. The purge is stopped for
a sleep period and reinitiated after sleep.

5. CSM O2 pressurizes the LM after transposition and docking;
and repressurizes the LM before TLC LM entry(s), MCC-4
a n d L M a c t i v a t i o n .

Guidance and Navigation

1 . R E F S M M AT D e fi n i t i o n s
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(a) The "Launch Pad" REFSMMAT is 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.

(b) The "PTC" REFSMMAT is used for all midcourse maneu
vers (except MCC-7) and for other operations during
TLC and TEC. This REFSMMAT places the X-axis in the
ecliptic plane and perpendicular to the earth-moon
line projection in the ecliptic plane at the average
time of transearth injection for the monthly launch
window and azimuth range. The Z-axis is perpendicular
to the ecliptic and directed south. At the beginning
of the PTC Mode the spacecraft maneuvers to an FDAI
display of pitch 90° or 270°.

(c) A "Preferred" REFSMMAT is used by the CSM for LOI,
Lunar-Orbit Plane Change, and TEI. The CSM IMU X-axis
aligns normally with the spacecraft X-body axis (ex
cept LOPC) at the vehicle attitude for ignition with
the thrust directed through the center of gravity.
At burn ignition, the FDAI displays roll 0°, pitch 0°,
and yaw 0°, except roll 180° for TEI. A yaw of 315°
is used for LOPC, which places the X-axis 45° from
t h e I M U X - a x i s .

(d) The "Landing Site" REFSMMAT is used for DOI, PDI,
landing, and CSM lunar orbit activities up to the
first plane change. This REFSMMAT places the CSM and
LM IMU X-axis along the posi t ive 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 orbi ta l p lane. At nominal touchdown, the
LM FDAI displays roll 0°, pitch 0°, and yaw 0°.

(e) The "Lift-Off" REFSMMAT is used for all lunar activi
t i e s a f t e r P l a n e C h a n g e , u n t i l t r a n s e a r t h i n j e c t i o n .
This REFSMMAT places the CSM and LM IMU X-axis along
the positive lunar radius vector at the landing site
at predicted lift-off time, with the Z-axis down range
paral lel to the CSM orbital plane. At nominal l i f t-off
time, the LM FDAI displays roll 0°, pitch 0°, and yaw
0° with slight differences reflecting actual touchdown
yaw and slope tilt angles.
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(f) The "Entry" REFSMMAT aligns the IMU X-axis in the
l o c a l h o r i z o n t a l p l a n e i n t h e d i r e c t i o n o f fl i g h t a t
entry interface. The entry REFSMMAT is used for MCC-7
a n d a l l r e m a i n i n g a c t i v i t i e s . T h e Z - a x i s i s d o w n
along the negative radius at entry interface. At
e n t r y i n t e r f a c e , w i t h w i n g s l e v e l , l o c a l h o r i z o n t a l ,
heat shield forward inplane, lift up, heads down, the
FDAI displays roll 0°, pitch 180°, and yaw 0°.

2 . The CSM ex te rna l l i gh t ing i s opera ted dur ing the rendez
vous from lift-off to docking. The running l ights only
are on from CSM/LM separation through PDI,

3 . The t ime tags on a t t i t ude maneuvers in Sec t ion 3 ind ica te
the be-there-by time unless otherwise stated. All man
euver angles are the angles read on the FDAI after the
maneuver has been completed.

4. CSM/LM and CSM attitude maneuvers are normally performed
at the rate of 0.2°/sec unless other rates are required.
LM maneuvers are normally performed at 2°/sec unless
o t h e r w i s e s p e c i fi e d .

5 . The S IM Bay RCS configura t ion p rov ides s ing le je t con t ro l
au thor i t y i n each ax is to e l im ina te con tamina t ion o f the
SIM experiments. Table 2-8 identifies the periods when
the CSM RCS is in an uncoupled configuration.

6. Undocking is done radially, CSM below, using the soft un-
docking procedure. The probe is extended its full length
with the LM held on by the capture latches. When the
rates are nulled, the CSM releases the LM. The separation
maneuver is then performed immediately.

7. LM jettison is done radially, CSM below, with final sep
pyros providing approximately 0.4 foot per second radial
thrust. The separation burn is performed five minutes
after jettison, providing 2 foot per second posigrade
t h r u s t .

8. The standard register load for nouns 78 and 70 for SIM bay
experiment pointing using the Universal Tracking Program
P20, opt ion 5 is :
N78 (+090.00)

(+052.25)
(+180.00) +X-axis forward
or (+000.00) -X-axis forward

N70 (00050)
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9. The SC RCS configuration and maneuver control is shown as
a DAP LOAD code in the time column where applicable in
Section 3. During passive thermal control the code is
shown as a note indicating the status of the DAP.

F. Propulsion Systems

1. In order to conserve SM RCS, the SPS engine is used to
"back-up" all LM rendezvous burns requiring a aV greater
than 12 FPS. The SPS gimbal motors are not turned on dur
ing the normal maneuver preparation.

2. The SPS always is started using a single bank, however,
the other bank will be opened 2 to 5 seconds after igni
tion for burns longer than 10 seconds. DDI will be per
formed on a single bank.

3 . Ta b l e 2 - 9 l i s t s t h e GSM p r o p u l s i o n b u r n s .

G . S c i e n t i fi c I n s t r u m e n t s M o d u l e

The panoramic and mapping cameras will be placed in the
boost and standby modes, respectively, during launch
through TD&E, rendezvous, and all SPS thrusting maneuvers

The following switches may be left in their command posi
tion between uses in order to keep track of SIM Bay ex
per iment s ta tus :

a) Mapping Camera Track
b) Mapping Camera/Laser Cover
c) IR Cover
d) UV Cover

The logic power will be in the OFF (center) position dur
ing SPS burns and all other events that may induce vibra
tion or shock, i.e., undocking and rendezvous through LM
j e t t i s o n .
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3. The SIM experiment status will be indicated in the upper
righthand corner of each page, or half page in the CSM
flight p lan, o f Sect ion 3 . The firs t l ine wi l l ind icate
the CSM attitude and experiments positions at the beginn
ing of each hour or half-hour as applicable. The second
line indicates the experiments' functional modes as pre
viously set up. Page xxv defines the SIM experiment
position and mode status code.

LM Systems

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

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

2. The LM DSEA schedule is shown in Table 2-10.

B . E C S

1. The LM contains ambient air at lift-off. During launch
the pressure bleeds to zero psia. CSM 0̂  pressurizes the
LM after T&D. The LM is isolated after T&D and after each
entry and allowed to bleed down via leakage. Before the
firs t en t ry in to the LM, the LM is ven ted to a t leas t 2 .7
PSID and repressurized with CSM 0^ in order to enrich the
LM atmosphere. CSM 0^ is used to repressurize the LM for
t h e s e c o n d a n d t h i r d e n t r i e s .

2. LM 0^ is used to pressurize the LM five times; after
EVA-1, EVA-2, EVA-3, and two equipment jettison periods.

3. Table 2-7 lists the LiOH canister change schedule.

C. Guidance Systems

1. The LGC and CMC use the same landing site and lift-off
REFSMMATS.

2. The AGS is placed in standby after the "GO" is given for
lunar s tay fo r T3 .
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3. The IMU platform is oriented so that all PIPA output axes
are normal to the gravity vector, then powered down and
the LGC placed in standby approximately 1 hour after ID
until approximately 5 hours prior to lift-off. The LGC
is placed in OPERATE several times to update the computer
c l o c k .

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

5. The LM tracking light is operated continuously during
r e n d e z v o u s .

D. Propuls ion Systems

1. The APS/RCS interconnect is used during the lunar lift
o f f and ascent on ly.

2. Table 2-11 lists the LM propulsion burns.

E. E lec t r i ca l Power Sys tem

1. The LM is powered down to a minimum level to conserve
battery consumables on the lunar surface from PDI +1:00
t o l i f t - o f f - 5 : 0 0 h o u r s .

2. LM battery management is scheduled on the lunar surface
to equalize the usage of the five descent stage batteries.
Table 2-6 contains the LM battery management schedule.

P r o c e d u r e s

A. GSM - Crew procedures called out in the flight plan may be
f o u n d i n t h e r e f e r e n c e d c r e w c h e c k l i s t .

B. LM - Crew procedures called out in the flight plan may be
f o u n d i n t h e r e f e r e n c e d c r e w c h e c k l i s t .
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V. Synchronization of Ground Elapsed Time (GET)

The realtime GET is synchronized with the Flight Plan GET.
In TLC, the GET is synchronized at 67:30 if the time propagated
ahead to start of Rev 2 is more than +1 minute from the flight
plan GET. In lunar orbit the GET is synchronized at 95:40 and
at 209:40 if the time propagated ahead to start of Rev 26 and
Rev 66 respectively is more than +2 minutes from the flight
plan GET. The synchronization is performed by a V70 uplink
from the ground followed by the crew synchronizing the mission
t i m e r t o t h e C M C c l o c k .

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

A. Table 2-12 contains a schedule of the return to earth block
data updates.

B. Table 2-13 is the landmark tracking and landing site data.

C. Table 2-14 contains the cryo management schedule.

D. Table 2-15 contains the Lunar Sounder Schedule.

E. Table 2-16 contains the Apollo 17 Film Budget.

F. Table 2-17 contains MC, LA and PC schedules.

G. Charts 2-1,2,3,4 & 5 identify principal LUNAR
SOUNDER Rev activities.
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TA B L E 2 - 1

(12/6)

SUIT WEARING SCHEDULE

A C T I V I T Y
PRESSURIZED
(HARD SUIT)

SUITED
(SOFT SUIT)

PA R T I A L S U I T W I T H
OUT HELMET & GLOVES

SHIRTSLEEVES
(ICG)

LAUNCH ALL

EARTH ORBIT THRU
S - I V B E VA S I V E M N V R

A L L

TLC & TEC
EXCEPT TEC EVA

A L L

PGA TEST A L L

L M A C T I VAT I O N A L L

UNDOCKING CDR & LMP CMP*

UNDOCK +5 MIN
THRU CIRC

A L L

P D I t h r u T O CDR & LMP CMP

LUNAR STAY
EXCEPT EVA

A L L

LUNAR SURFACE
EVA'S & EQUIP JETT CDR & LMP CMP

L I F T- O F F P R E P A L L

L I F T - O F F
THRU DOCKING

CDR & LMP CMP

DOCKING TO LM JETT A L L

LM JETT A L L

POST LM JETT
THRU TE I

A L L

TEC EVA A L L

ENTRY A L L

*CMP DON HELMET & GLOVES FOR DOCKING LATCHES RELEASE.
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T A B L E 2 - 2
(12/6)

CREW BIOMED HARNESS WEARING SCHEDULE*

G E T ( H R r M I N ) C O R C M P L M P
L A U N C H O N O N O N

0 5 : 5 0 O F F O F F

1 9 : 0 0 O F F O N

3 6 : 0 0 O N O F F

4 7 : 0 0 O N O F F

5 9 : 0 0 O F F O N

6 9 : 3 5 O N O F F

8 5 : 1 0 O N O F F

9 5 : 1 0 O F F O N
1 0 7 : 2 5 O N

1 0 7 : 5 0 O N

1 2 5 : 0 0 O F F * *

1 4 7 : 3 0 O N O F F * *
1 7 1 : 0 0 O F F * * O N
1 8 4 : 2 5 O N

1 9 4 : 3 0 O F F O F F
2 1 0 : 4 3 O N O F F
2 1 7 : 3 0 O N O F F

2 3 0 : 4 0 O F F O N

2 3 8 : 3 0 O N O F F

2 5 3 : 5 5 O N O N

2 5 8 : 5 5 O F F O F F

2 7 9 : 0 5 O F F O N

2 8 6 : 5 5 O N O F F

3 0 0 : 2 5 O N O N

*In the event of an inflight medical problem or illness the Flight
Surgeon has the opt ion to revise th is schedule.

**Crew option - the crewman not on BIOMED data downlink may elect to
remove his BIOMED Harness during the lunar surface rest
pe r i ods .
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2 - 8 10/23/72

TA B L E 2 - 6
(12/6)

CSM BATTERY CHARGE AND LM BATTERY MANAGEMENT SCHEDULES

CSM BATTERY CHARGE SCHEDULE

GET
(HR:MIN)
0 9 : 0 0

1 8 : 4 0

3 5 : 5 5

5 9 : 5 5

11 4 : 3 5

1 4 0 : 2 2

2 0 8 : 0 2

2 7 7 : 0 0

2 8 3 : 5 7

LM BATTERY MANAGEMENT SCHEDULE

GET
(HR:MIN)

BATTERY
1 2 3 4 5 6 L

1 0 8 : 1 8 ON ON ON ON OFF OFF OFF

11 2 : 2 0 ON ON

1 1 3 : 1 7 OFF OFF

1 1 3 : 3 7 OFF OFF LMP

1 2 7 : 3 0 ON ON OFF OFF CDR

1 3 7 : 4 5 ON ON OFF

1 4 7 : 1 0 OFF OFF CDR

1 6 1 : 1 5 OFF OFF ON ON LMP

1 7 0 : 5 0 ON ON OFF

1 8 7 : 2 7 OFF OFF ON ON

1 8 7 : 4 9 OFF OFF

L - LUNAR BATTERY MAY BE USED ON EITHER COR OR LMP BUS

BATTERY

B

A

A

B

B

A

B

A

B



1 0 / 2 3 / 7 2 2 - 9

TA B L E 2 - 7
(12/6)

LiOH CANISTER CHANGE SCHEDULE

CSM LiOH CANISTER CHANGE

CHANGE
NO

APPROX
GET

(HR:MIN)

APPROX
A T

(HR)

I N S TA L L REMOVE &: STOW TOTAL
T I M E
I N S TA L L E DCANISTER

NO.
P O S I T I O N CANISTER

NO.
STOWAGE
LOCATION

1 0 8 : 5 0
1 5

1 0

1 4

1 0

1 4

1 2

1 2

1 3

2 4

11

2 5

1 4

1 4

1 3

1 0

1 3

1 0

1 2

1 2

1 6

3 A 1 8 5 * 0 8 : 5 0

2 2 3 : 0 0 4 B 2 B5 * 2 3 : 0 0

3 3 3 : 0 0 5 A 3 B5 2 4 : 1 0

4 4 7 : 0 0 6 B 4 B5 2 4 : 0 0

5 5 7 : 3 0 7 A 5 B6 2 4 : 3 0

6 7 1 : 0 0 8 B 6 B6 2 4 : 0 0

7 8 3 : 0 0 9 A 7 B6 2 5 : 3 0

8 9 5 : 0 0 1 0 B 8 B6 2 4 : 0 0

9 1 0 8 : 1 0 11 A 9 A9 2 5 : 1 0

1 0 1 3 2 : 0 0 1 2 B 10 A9 3 7 : 0 0

11 1 4 3 : 1 5 1 3 A 11 A9 3 5 : 0 5

1 2 1 6 7 : 4 5 1 4 B 1 2 A 9 3 5 : 4 5

1 3 1 8 1 : 0 0 1 5 A 13 A 3 3 7 : h 5

1 4 1 9 5 : 2 5 1 6 B 14 A 3 2 7 : 4 0

1 5 2 0 8 : 3 5 1 7 A 1 5 A 3 2 7 : 3 5

16 2 1 8 : 1 2 1 8 B 1 6 A 3 2 2 : 4 7

17 2 3 1 : 0 0 1 9 A 1 7 A4 2 2 : 2 5

1 8 2 4 0 : 3 0 20 B 1 8 A 4 2 2 : 1 8

19 2 5 2 : 1 5 21 A 19 A4 2 1 : 1 5

2 0 2 6 4 : 3 0 22 B 2 0 A4 2 4 : 0 0

21 281:00 2 3 A 21 A5 2 8 : 4 5

2 2 2 8 7 : 5 0
8

2 4 B 2 2 A5 2 3 : 2 0

LM LiOH CANISTER CHANGE: GET (HR:MIN) 137:30 AND 172:55

TO TA L C M L i O H C A N I S T E R S AVA I L A B L E 2 6
*GET FROM L IFTOFF



2 - 1 0

TA B L E 2 - 8
(12/6)

CSM RCS UNCOUPLED CONFIGURATION

FROM
(HR:MIN)

TO
(HR:MIN)

REASON

8 : 3 5 8 : 5 5 RATE DAMPING FOR PTC

1 9 : 2 0 1 9 : 4 0 RATE DAMPING FOR PTC

4 2 : 3 5 4 3 : 5 0 RATE DAMPING FOR PTC
& HEAT FLOW EXP

6 3 : 5 0 6 4 : 1 0 RATE DAMPING FOR PTC

9 0 : 3 9 CMCM SIM EXP

9 4 : 2 9 1 0 6 : 5 2 SIM EXP

1 1 3 : 1 8 1 8 2 : 1 6 SIM EXP

1 8 3 : 1 2 1 8 4 : 3 0 ROLL AXIS ONLY FOR
MC/PC

1 9 4 : 1 4 2 3 3 : 0 5 SIM EXP

2 3 3 : 0 5 2 3 4 : 2 3 ROLL AXIS ONLY FOR
MC/PC

2 3 6 : 4 8 2 4 0 : 4 5 SIM EXP

2 4 0 : 5 0 2 4 1 : 1 0 RATE DAMPING FOR PTC

2 5 6 : 4 5 2 5 9 : 2 0 CSM EVA

2 5 9 : 2 0 2 6 3 : 4 0 SIM EXP

2 6 3 : 4 0 2 6 4 : 0 0 RATE DAMPING FOR PTC

2 6 5 : 0 0 2 6 5 : 2 0 RATE DAMPING FOR PTC

2 7 6 : 3 0 2 8 5 : 3 0 SIM EXP

2 8 5 : 3 0 2 8 5 : 3 5 RATE DAMPING FOR PTC

2 8 6 : 1 5 2 8 7 : 2 0 SIM EXP

2 8 8 : 1 5 2 8 8 : 4 0 RATE DAMPING FOR PTC



2 - n

TA B L E 2 - 9
(12/6)

CSM BURN/EVENT SCHEDULE

BURN/
EVENT

GET I(HR:MIN)/
BURN TIME

AVT
(FPS)

ULLAGE
BT

REFSMMAT
RESULTANT
HA/HP(NM)

DATE/
CST

LAUNCH
SATURN

0 0 : 0 0
n M I N 5 1 . 5 S E C 2 4 , 2 6 3

— LAUNCH 9 3 . 4
8 9 . 7

DEC 6
2 0 : 5 3

S - I V B
T L I

0 3 : 2 1 : 1 9 . 3
5 M I N 4 5 . 7 S E C 10,346.8

— LAUNCH - - DEC 7
0 0 : 1 4

CSM/LM
EJECTION

0 5 : 0 7 : 0 0 . 0
3 . 0 S E C 1 . 2

— LAUNCH — DEC 7
1 :54

MCC-1 0 8 : 4 5 Norn
Z e r o

— PTC — DEC 7
0 5 : 3 8

MCC-2 3 5 : 3 0 Nom
Z e r o

— PTC — DEC 8
0 8 : 2 3

MCC-3 6 6 : 5 5 Nom
Z e r o

- - PTC — DEC 9
1 5 : 4 8

MCC-4 8 3 : 5 5 Nom
Z e r o

— PTC — DEC 10
8 : 4 8

L O I
SPS

8 8 : 5 5 : 3 7 . 5
0 6 M I N 3 5 . 4 S E C

2 9 7 9 . 9 — L O I 1 7 0 . 8
51 .4

DEC 10
1 3 : 4 8

0 0 1
SPS

9 3 : 1 3 : 0 8 . 5
2 2 . 9 S E C

1 9 8 . 7 4 J E T S
15 SEC

LOG S ITE 5 9 . 0 0
1 5 . 0 0

DEC 10
1 8 : 0 6

B A I L O U T
SPS

9 3 : 4 8 : 1 6 . 8
11 . 0 5 S E C

1 0 0 4 J E T S
17 SEC

L D G S I T E 61 .5
5 . 0

DEC 10
1 8 : 4 1

D O I T R I M
SPS

AS REQD LS OR LOPC-1
AS REQD

UNDOCK &
SEP(RCS)

1 1 0 : 2 7 : 5 5 . 2
3.3 SEC

1 . 0 — LDG SITE 6 0 . 3 3
1 3 . 6

DEC 11
11 :20

CSM CIRC
SPS

1 1 1 : 5 5 : 2 2 . 7
4 . 0 S E C

7 0 . 1 4 J E T S
12 SEC

L D G S I T E 7 0 . 3
5 4 . 3

DEC 11
1 2 : 4 8

LOPC
SPS

1 8 2 : 3 5 : 4 5 . 3
1 8 . 7 S E C

3 3 6 . 7 4 J E T S
12 SEC

LOPC-1 6 3 . 0
6 1 . 3

DEC 14
11 :29

LM JETT 1 9 3 : 5 8 : 3 0 . 0 2 . 5 — L I F T - O F F 6 2 . 2
6 0 . 3

DEC 14
2 2 : 5 1

CSM SEP
RCS

1 9 4 : 0 3 : 3 0 . 0
12.6 SEC

2 . 0 - - L I F T - O F F 6 3 . 9
6 2 . 3

DEC 14
2 2 : 5 6



2 - 1 2 1 0 / 2 3 / 7 2

TABLE 2-9 (CONT)

CSM BURN/EVENT SCHEDULE

BURN/
EVENT

GET I(HR:MIN)
BURN TIME

a v t
(FPS)

ULLAGE
BT

REFSMMAT
RESULTANT
HA/HP(NM)

DATE/
CST

T E I
SPS

2 3 6 : 3 9 : 5 1 . 1
2 M I N 2 2 . 2 S E C

3 0 4 5 . 7 4 J E T S
12 SEC

T E I — DEC 16
1 7 : 3 3

MCC-5 2 5 3 : 4 0 Norn
Z e r o

~ PTC — DEC 17
1 0 : 3 3

MCC-6 2 8 2 : 1 8 Nom
Z e r o

- - PTC — DEC 18
1 5 : 11

MCC-7 3 0 1 : 1 8 Nom
Z e r o

— ENTRY — DEC 19
1 0 : 1 1

E I 3 0 4 : 1 8 : 0 . 5 NO
BURN

— ENTRY — DEC 19
1 3 : 11

SPLASH
DOWN

3 0 4 : 3 1 : 1 0 . 5 NO
BURN

- - ENTRY - - DEC 19
1 3 : 2 4



10/23/72 2 - 1 3

TABLE 2-10

APOLLO 17 LM DSEA

A C T I V I T Y MODE
GET

(HR:MIN)
TAPE USED*

(HR:MIN)
ACCUM. TAPE
USED (HR:MIN)

COMM ACTIVATION

PDI PREP

ICS/PTT
VOX

1 0 8 : 3 7

1 1 2 : 3 5

3 : 5 8 X 1 0 0 %

= 3 : 5 8 3 : 5 8

PDI PREP

POST TOUCHDOWN (T2)
VOX

OFF

1 1 2 : 3 5

1 1 3 : 1 2

0:37 X 63%
= 0 : 2 3 . 3 4 : 2 1

EVA-1 PLSS COMM CK

EVA-1 LMP EGRESS

VOX

OFF

1 1 6 : 1 0

1 1 7 : 0 0

0:50 X 63%
= 0 : 3 1 . 5 4 : 5 3

EVA-2 PLSS COMM CK

EVA-2 LMP EGRESS

VOX

OFF

1 3 8 : 4 0

1 3 9 : 3 0

0 : 5 0 X 6 3 %

= 0 : 3 1 . 5 5 : 2 4

EVA-3 PLSS COMM CK

EVA-3 LMP EGRESS

VOX

OFF

1 6 2 : 1 0

1 6 3 : 0 0

0:50 X 63%
= 0 : 3 1 . 5 5 : 5 6

JETTISON #1 PREP

JETTISON #1 POST

VOX

OFF

1 7 0 : 4 0

1 7 1 : 0 0

0:20 X 63%
= 0 : 1 2 . 3 6 : 0 8

JETTISON #2 PREP

JETTISON #2 POST

VOX

OFF

1 8 5 : 1 3

1 8 5 : 3 0

0:17 X 63%
= 0 : 1 0 . 7 6 : 1 9

ASCENT COMM (L/0 -17 MIN)
L I F T - O F F - 2 M I N

ICS/PTT
VOX

1 8 7 : 4 6

1 8 8 : 0 1

0:17 X 100%

= 0 : 1 7 6 : 3 6

L I F T - O F F - 2 M I N

INSERTION

VOX

ICS/PTT

1 8 8 : 0 1

1 8 8 : 1 1

0 : 1 0 X 6 3 %

= 0:6.3 ' 6 : 4 2

INSERTION

POST DOCKING

ICS/PTT
OFF

1 8 8 : 1 1

1 9 0 : 1 0

1 :59 X 100%
= 1 : 5 9 8 : 4 1

*TAPE USED = RECORD TIME X DUTY CYCLE
**REMAINING TAPE (1:19) MAY BE USED AT CREW DISCRETION.



2 - 1 4 1 0 / 2 3 / 7 2

TA B L E 2 - 11
(12/6)

LM BURN/EVENT SCHEDULE

BURN/
EVENT

GETI(HR:MIN)
BURN TIME

a v t
(FPS)

ULLAGE
BT

REFSMMAT
RESULTANT
HA/HP(NM)

DATE/
CST

D O I - 2 1 1 2 : 0 0 : 3 3 . 7
2 6 . 9 S E C

9 . 4 — LOG SITE 6 0 . 0
7 . 2

DEC 11
1 2 : 5 3

P D I 1 1 2 : 4 9 : 3 7 . 7
1 2 M I N 0 0 S E C

6701 .8 4 J E T
7 . 5 S E C

LOG S ITE — DEC 11
1 3 : 4 2

LANDING 1 1 3 : 0 1 : 3 8 . 1 NO
BURN

— — LUNAR
SURFACE

DEC 11
1 3 : 5 4

E VA - 1 1 1 6 : 4 0 NO
BURN

- - - -
— DEC 11

1 7 : 3 3

E VA - 2 1 3 9 : 1 0 NO
BURN

—
- - — DEC 12

1 6 : 0 3

E VA - 3 1 6 2 : 4 0 NO
BURN

- -
— - - DEC 13

1 5 : 3 3

ASCENT 1 8 8 : 0 3 : 1 4 . 6
7 M I N 1 7 . 7 S E C

6 0 6 2 . 2 N o n e L I F T O F F 4 7 . 8 5
9 . 0 6

DEC 14
1 6 : 5 6

O R B I T
INSERTION

1 8 8 : 1 0 : 3 2 . 3 NO
BURN

- - — DEC 14
1 7 : 0 3

T P I 1 8 8 : 5 7 : 3 2 . 3
2 . 7 S E C

7 6 . 6 4 J E T
10 SEC

L I F T O F F 6 4 . 4
4 6 . 7

DEC 14
1 7 : 5 0

BRAKING
GATES

1 8 9 : 3 6 : 3 5 . 0
t o 1 8 9 : 4 3 : 1 0 . 5

—
- - 6 2 . 4

6 1 . 8
DEC 14
1 8 : 2 9

DOCKING 1 9 0 : 0 5 : 0 0 . 0 NO
BURN

— — 6 2 . 4
6 1 . 8

DEC 14
1 9 : 5 3

LM
DEORBIT

1 9 5 : 3 9 : 1 3 . 0
1 M I N 5 6 . 4 S E C 2 8 1 . 8

L I F T O F F 6 4 . 9
-141 .8

DEC 15
01 :34
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DATA

T L I + 9 0

L / 0 + 9

L /0+15

L / 0 + 2 5

L / 0 + 3 5

L / 0 + 4 5

L / 0 + 5 5

L /0+65

* F LY B Y

* P E R + 2

T E I 4

T E I 5

T E I 1 2

T E I 1 9

T E I 2 6

T E I 3 8

T E I 4 9

T E I 5 5

T E I 6 5

T E I 7 2

TA B L E 2 - 1 2
(12/6)

APOLLO 17 RETURN TO EARTH BLOCK DATA SCHEDULE
GET

G E T I P A D T Y P E
(HR:MIN)

UPDATE
(HR:MIN)

01 :30

0 1 : 3 0

0 8 : 3 0

0 8 : 3 0

1 6 : 3 0

1 6 : 3 0

1 6 : 3 0

1 6 : 3 0

4 0 : 5 5

8 2 : 4 0

8 5 : 1 0

9 1 : 4 5

9 5 : 3 0

9 5 : 3 0

1 1 8 : 3 7

1 3 7 : 0 0

1 4 4 : 1 5

1 7 0 : 3 0

1 9 5 : 4 7

2 1 3 : 3 7

0 4 : 5 0

0 9 : 0 0

1 5 : 0 0

2 5 : 0 0

3 5 : 0 0

4 5 : 0 0

5 5 : 0 0

6 5 : 0 0

8 3 : 5 6

9 0 : 5 6

9 7 : 2 2

9 8 : 4 1

1 1 1 : 5 6

1 2 5 : 4 9

1 3 9 : 4 3

1 6 3 : 2 4

1 8 5 : 1 7

1 9 7 : 0 1

2 1 6 : 4 3

2 3 0 : 3 9

COMPLETE P-30

P 3 7

P 3 7

P 3 7

P37

P37

P37

P37

P30

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

A B B P - 3 0

PREL

T E I 7 5

NOM

T E I 7 5

ONE REV LATE

T E I 7 6

2 2 9 : 5 8

2 3 5 : 3 2

2 3 5 : 3 2

2 3 6 : 4 1

2 3 6 : 4 1

2 3 8 : 3 7

COMPLETE P-30

COMPLETE P30

A B B P - 3 0

*ASSUMES DOCKED CONFIGURATION
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TABLE 2-12 (CONT)
(12/6)

APOLLO 17 RETURN TO EARTH BLOCK DATA SCHEDULE

NOTES:
1. All block data maneuvers are to the MPL line except

a . T L I + 9 0 a b o r t i s t o t h e A O L

b. Nominal TEI 75 and backup Rev TEI 76 is to the EOM target
(a=166°W)

2. Pass FLYBY early if pericynthion is not clear of moon

3. The FLYBY and PER+2 maneuvers are docked. All other aborts are
undocked .

4 . T E I 4 assumes n o D O I .

5 . T E I 5 a s s u m e s D O I .

6 . T E I 12 assumes n o C I R C .

7 . T E I 19 assumes C I R C .

8 . T E I 4 9 a s s u m e s no LOPC.

9 . T E I 5 5 a s s u m e s LOPC.



2 - 1 7

TA B L E 2 - 1 3
(12/6)

LANDMARK AND LANDING SITE DATA

S I T E REV L AT I T U D E
(DEC)

LONGITUDE
(DEG)

A LT I T U D E *
(NM)

TAURUS LITTROW 2 0 . 1 6 4 3 0 . 7 5 0 - 1 . 9 5
J - 3 3 1 9 . 9 4 8 4 0 . 1 0 2 0 . 0

1 7 - 1 12,13,50 2 0 . 1 6 0 3 0 . 8 0 9 - 1 . 9 6
1 7 - 2 1 2 * * 2 0 . 0 2 0 3 0 . 8 0 4 - 1 . 9 7
1 7 - 3 1 2 * * 2 0 . 2 7 2 3 0 . 7 0 0 - 1 . 8 9
R P - 3 13 - 3 . 6 9 4 131 .912 0 . 0
F - 1 50 1 . 8 6 3 8 8 . 2 5 0 0 . 0

*Difference between landmark radius vector and 938.4935 NM
(mean Lunar Radius)

**Rev 12 Alternates for Perigee < 10



2 - 1 8

TA B L E 2 - 1 4
(12/6)

CRYO MANAGEMENT SCHEDULE

GET 0̂  HTRS 1,2,&3 Ĥ  HTRS 1&2 Ĥ  FANS 1,,2 ,&3
H R S r M I N AUTO OFF AUTO OFF AUTO ON OFF

0 0 : 0 0 1 . 2 3 1 . 2 3 1.2
0 4 : 1 7 1 . 2 , 3
0 5 : 0 5 1 . 2 3

0 8 : 4 0 3 1 . 2 3

1 5 : 1 0 1 . 2
3 9 : 0 5 1 . 2 , 3
3 9 : 5 5 3 1 . 2
6 0 : 1 0 * 1 . 2 . 3
6 0 : 3 0 * 3 1 . 2
6 5 : 0 0 1.2 %
8 1 : 1 5 * 1 , 2 , 3
8 2 : 5 0 * 3 1 . 2
8 4 : 4 0 * * 1 . 2 3

2 3 4 : 1 8 * * *

2 5 6 : 5 0 1 . 2 , 3
2 5 9 : 5 0 1 . 2 3

*If LM/CM aP>2.4 PSID, these actions are required.
**Open lOOW cb in oxygen tanks 1 & 2 at 84:40

***Close lOOW cb in 0̂  tanks 1 & 2
***Open SOW cb in 0̂  tanks 1, 2, & 3.
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TA B L E 2 - 1 5
(12/6)

LUNAR SOUNDER SCHEDULE

REV TARGET
GET LONGIT JDE F I L M

H R : M I NSTART STOP START STOP

1 4 L S E M I T E S T 11 5 : 1 0 1 1 5 : 5 9 0 : 0 8

16,17,18 HF MODE 1 1 8 : 5 4 1 2 2 : 5 9 28° E 3 ° E 4 : 0 5

2 4 - 2 6 GROUND TRACK
VHF MODE

1 3 5 : 1 0 1 3 9 : 1 5 57°W 64°W 4 :05 '

3 5 REINER Y & MARE
RIDGE VHF MODE

1 5 6 : 5 1 1 5 6 : 5 6 49°W 64°W 0 : 0 5

3 6 REINER Y & MARE
RIDGE HF MODE

1 5 8 : 5 0 1 5 8 : 5 5 49°W 64 °W 0 : 0 5

39,40 *RCV-ONLY SEP-ON 1 6 3 : 5 6 1 6 7 : 2 3 104°E 1 6 5 ° W N/A

4 0 M A R I U S H I L L S
HF MODE

1 6 6 : 4 3 1 6 6 : 4 8 45°W 60°W 0 : 0 5

5 5 CRISIUM, SERENI-
TATIS, FRA MAURO
APENNINE BENCH
E U L E R H I L L S
HF MODE

1 9 5 : 3 3 1 9 6 : 2 0 99° E 36°W 0 : 4 7

6 3 , 6 4 LS RCV ONLY
S E P - O F F

HF MODE

2 1 1 : 2 0 2 1 3 : 1 9 11 3 ° E 11 0 ° E N/A

6 4 PASTEUR
HF MODE

2 1 3 : 1 9 2 1 3 : 2 3 11 0 ° E 9 8 ° E 0 : 0 4

6 4 LS RCV ONLY
S E P - O F F
HF MODE

2 1 3 : 2 3 2 1 3 : 4 1 98° E 4 9 ° E N/A

*REV 40 - "REC-ONLY SEP-ON" IS TERMINATED FOR 5 MIN FOR
"MARIUS HILLS HF MODE".



2 - 2 0 10/23/72

TABLE 2-15 (CONT)
(12/6)

LUNAR SOUNDER SCHEDULE

REV TARGET
GE T LONGITUDE F I L M

H R : M I NS TA R T STOP START STOP

6 4 TRANQUILITATIS-
S E R E N I TAT I S
HF MODE

2 1 3 : 4 1 2 1 3 : 5 9 4 9 ° E 8 ° W 0 : 1 8

6 4 LS RCV ONLY
SEP OFF
HF MODE

2 1 3 : 5 9 2 1 4 : 4 7 8°W 152°W N/A

7 3 T S I O L K O V S K Y
FERMI
HF MODE

2 3 1 : 0 0 2 3 1 : 0 6 135°E 1 1 7 ° E 0 : 0 6

7 3 A P O L L O N I U S
VOLCANICS
HF MODE

2 3 1 : 2 6 2 3 1 : 4 8 58° E 8°W 0 : 2 2

7 3 HERTZSPRUNG
HF MODE

2 3 2 : 2 4 2 3 2 : 3 3 11 7 ° W 1 4 4 ° W 0 : 0 9

TOTAL FILM 10:19



oQIDC
Q

o
o

So

c
s

z
>

-

<
c

si

fcC
5

o
:

<

g

oo

l/> 
<

/>
O

u
o 

o

s
°

o 
o

tf> 
m

C
5

O
C

<
L

U 
C

S
c

e
: 

o
•-I 

Q
C

u
- 

o

§
s

fO
 

C
O

o 
o

C
O

 
C

O

2
-2

1

o
.

3

C
3

z2
:

s

o 
o

L
O

 
1

0

«
C

o 
o

L
u 

L
u

tO

2c
C

o

C
D

o
r

<

2

I
C

SJ

Ko—
1

—
I

oO
-

<

L
O

o

SIs

0
0 

0
0

O
. 

O
-

o 
o

C
D

zz2L
U

o
::

t/>

2
;

g
g

C
O

 
r-.

2
1

_
t 

Z
X

C
O

 
0

L
U

H
-

L
U

*3
- ▶

-<
0

0 
h

-
C

J
tn

C
D

0
C

D
Q

C
X 

L
U

<
•

1
—

8
3

QZ 
2

=
D 

_
l

FILM

L
U

o
:

s

0
0 

^ 
^ 

0
0

D
- 

2
: 

s
; 

s
: 

2
: 

s
: 

C
L

.
O

 
-J 

—
1 

—
I 

—
I 

-J 
o

^ 
^ 

^ 
^ 

^ 
^

m
 

C
S

J 
0

0 
o

C
O

 
0

0 
0

0 
r»

» 
C

O

^ 
^ 

^
L

n 
C

O
 

^ 
O

X 
C

O
 

I—
I 

I 
I

r-. 
Q

. 
r-.

I—
 

a
; 

I—
 

^
h

- 
X 

o 
^

h
- 

^ 
^ 

^ 
o 

< 
C

J

o
c 

^ 
1

—
 

|v
j

o 
s

; 
z

: 
z 

•—
 

1
0

O
 

Q
 

O
 

Q
 

I 
P

-^ 
Z

O
 

-J 
—

I 
^ 

tu 
r-

Oo2<

=
>

§

«
C

g

2<i

O
Q

<

b
i

=
>

g

g<
c

fc ?
C

D 
C

O



2-22

^ 
S 

a
: 

a
: 

e
n

O
 g U_ LU LL.

a
. 

U
J 

o
j 

C
O

g 
e

n 
C

O
 

r—

O
O

O

oQ3C
Q

o 
c

n
z

: 
U

J
J 

Q

c
t

c
i-

0
0 

u
o 

o
o

Q
_ 

D
_ 

Q
_ 

o
o

O
 

O
 

O
 

O

Q
Z 

Q
Z 

Q
Z 

Q
Z

s
:

X
-U 

z
L

U
C

Q
 

O
 

-
(_>

1—
*d

- 
i-H 

O
O

L
U

C
/^ 

1
—

 
—

'
C

D
c

_
j 

C
D 

s
:

Q
Z

i<
Z 

L
U 

Z 
Z

D
c

t
C

D 
i-S 

t-H 
i-H

_
l

f—
o 

L
U 

v
: 

^
Q

 
C

D 
C

Q

^ £=5
L

u
§

5
§

S

C
O

 
c

n
C

M
 

C
O

 
C

O
EL

REV

C
O

 
C

O
C

M
 

C
O

 
C

M

sL
U

2
1

o 
r-"^ 

f—
 

C
O

C
M

 
o 

o 
in

IX 
«=d-

•iij- 
in 

C
O

C
D

C
D

^ 
in 

o 
in

<
y

\ 
r-

r- 
C

M

£O<
c

M
 

ro

3 
^ 

S
i 

^

^ 
Q

Z

cO
-

3

X 
H

-
X

L
U 

Q
-

L
U

C
D 

h
- 

O
O

 
1

- 
h

-
L

U
L

U 
O

-
C

D 
1

—
C

D 
O

£
a

z 
1

—
Q

Z
s

: 
< 

I-H
S 

< 
0

0
_

i 
h

- 
s

:
—

I 
»

—
 

z
i-H 

x
:

c
L

u 
C

D
L

u 
>

0
0

L
U

e
n

U
J

s
:

<
c

v
O

i
-

H

C
VJ

Ko6O
-

<
<

c

o
o

O

L
u 

O
O

 
O

O
L

u
Q

Z 
L

U 
O

u 
c

n 
Q

- 
O

O
Q

Z 
L

U 
O

O
 

tn 
O

O
 

m
L

u 
e

n 
o 

o 
o 

o
L

u 
e

n 
o 

o 
o 

o

o
o

C
O

C
O

r
—

r
—

^ 
s 

£
£

£
£

<
C

o
_

<

O
Z 

Q
Z 

Q
Z 

Q
Z

L
u 

L
U 

L
U 

L
U

^ 
C

O
 

<
Z

> 
C

O
L

f> 
I—

C
D

Q
Z

<
c

D
Z 

U
J 

O
 

U
J

{—
 

itfZ 
O

U
J 

«
q

: 
=

) 
c

t-H 
I-H 

Q
Z 

Q
Z 

£
L

J 
L

u 
L

u 
I

O
- 

L
U 

O
 

■
e

C 
Q

Z 
I—

 
C

r> 
I

C
D

Q
Z

C
c

C 
c

C 
C

Q
i-H 

C
D 

C
J 

c
C

i
n

c
—

 
tx 

c
^

-
L

U
IX 

C
J

\ 
C

O
 

C
M

1—
C

O
in 

C
M

 
o

s
:

1
—

u
n 

C
O

 
C

M
 

O
L

U
«

• 
• 

• 
• 

•
L

U

C
D

C
J

\
O

 
o 

C
O

C
T

^ 
1

—
C

D
C

D
C

O
 

C
M

 
^

1
—

 
C

O
 

^

C
O

<



2
-2

3

c>
o

o

q
:

^ 
g 

^
Q

. 
L

L
J 

O
< 

c
i;

<O
-

<

C
O

 
C

O

•-H 
H

H 
Q

i 
a

:

<C
L

<

C
5

c
i:

<

<a
:

L
U

<

□£ 
a

:
L

i- 
L

i-

C
O

 
C

O

o 
rD

L
L

) 
J

C
t^ 

C
D

Q
 

Q
O

 
O

h
s

l 
h

s
j

I—
. 

i-i 
s

-

2S<o<

g

S 
t 

e
O

 
C

D 
L

O

l-H 
I—

I 
Q

£

^ 
f 

^
Q

. 
L

U 
O

< 
a

: 
'S

t

<C
D

i

C
D

cx:
c

<d
;

L
U

v
O

I
—

I
I

C
V

J

L
i

-
h

- 
t—

 
h

- 
h

-
L

i-
i—

 
1

—
 

1
—

 
1

—
L

i-
L

i-
L

i-
-

J
cc:

L
U

C
O

 
(/) 

a
> 

L
O

 
0

0 
r-.

o
c

L
U

C
O

 
C

O
 

C
O

 
0

0
L

U
t

—
L

U
L

U
e

t
L

u
cc:

Z 
Z 

X 
Z 

L
i- 

X
l

i
-

C
X

L
i- 

Z 
Z 

Z
c

x
Q

O
X

C
X

c
x

C
X

C
J

L
O

L
O

o
O

o
•

—
1

—
p

-
-

r
-

s
«

s
t

C
D

C
D

C
D

C
D

C
D

z
z

Z
z

z
>

-
>

-
>

-
>

-
>

-
h

-
z

1
—

h
-

z
h

-
z

1
—

z
c

k
: 

Q
i 

Q
f 

c
c

: 
c

t: 
□£

t
—

t
c

x 
c

x 
c

x 
c

x
C

X
C

X
C

X
C

D
<

g
L

i- 
L

i- 
L

i- 
L

i- 
L

i- 
L

i-
o<

g
L

i- 
L

i- 
U

- 
U

-
C

J
s

L
i-

C
J

«
c

g
U

-
C

J
c

g
U

-

o
_

L
U

c
o 

r—
 

C
M

 
0

0 
C

D 
r--.

D
_

L
U

C
O

O
-

L
U

•
s

t
C

L
L

U
o

o
.

L
U

o
<

Q
i

o 
c

n 
C

O
 

lO
 

C
O

<
o

c
c

t> 
r-» 

"S
t 

C
O

<
o

i
C

D
<

a
:

<
tac

C
J

o
o

C
J

o
s

:
s

:
s

s
s

:
_

j
-

J
-

J
_

j
l

-
H

1
—

1
1

—
1

L
i-

L
i-

L
i

-
U

-
L

i-

81
21

ti
nn

L
U

o
L

U
Q

L
U

Q
L

U
Q

L
U

Q
Z

L
U

o
r 

D
c

: 
D

C 
D

C 
c

jc 
D

C
z

L
U

Q
C 

Q
i 

c
t: 

Q
C

z
L

U
O

X
z

L
U

c
x

Z
L

U
c

x
C

O
L

l. 
L

i- 
L

i- 
L

i- 
L

i- 
U

-
l

O
L

i- 
L

U 
L

i- 
L

i-
C

O
L

u
C

O
L

i
-

»
—

t
C

O
L

i.
M

r
3

M
U

M
z

M
z

P
M

z
c

<
0

0 
'S

t 
-S

t 
C

M
<

C
D

<
o

<
O

C
D

s
CM

 <NJ cr» ̂ CM
 cr>

C
D

r—
 

C
M

 
C

M
 

1
—

C
D

s
:

C
D

s
C

D
s

:

s
_

)
g

_
J

£
-

J
g

-
U

g
-

U

u
o

L
i

-
L

i
-

L
i-

L
i-

L
i-

o

3
3

3
C

O
C

O
Z

Z
o

C
D

z
z

z
L

U
Z

>
«

t 
c

>
h

-
o

1
—

C
J

h
-

-
J

>
h—

<
c

L
U 

Z 
Z

L
U

L
U

L
U

z
L

U
C

J
^ 

o
C

D
z

C
D

C
D

Q
C

D
f

—
I-I 

z 
Q

C 
z 

z 
q

:
D

C
1

—
1 

z 
z 

z
C

X
C

d
a

:
L

U
C

X
h

-
L

U
0

0 
1

—
 

o 
1

—
 

L
U 

o
c

C
C

iC 
J

—
 

1
—

 
h

-
s

C
L

U
c

C
z

C
_

1
—

1
C

D
D

C 
C

J 
=

) 
C

J
-

J
>

-
< 

o
c

: 
z 

z
-

J
h

-
—

1
h

-
o

_
l

I—
L

i
-

Q
;

C
D 

O
 

O
 

1
—

C
D 

O
 

O
 

O
1

—
1

L
i-

>
—

t
C

O
1

—
1

L
U

L
i-

<
Q

 
Z 

O
C 

O
O

 
1

—
1 

C
O

L
i-

L
i-

1
L

i
-

z
L

i-
C

X
h

-
_

|--.'0
0

'—
'< 

C
O

C
z

Q
.

>
>

>
>

>
_

l
L

U
r—

 
r-- 

C
O

 
f-. 

<
—

_
l

L
U

C
M

 
C

M
 

C
D 

^
L

U
_

l
L

U
L

U
L

U
Q

i
O

 
n

- 
C

M
 

C
M

 
C

O
 

C
D

L
U

D
C

C
D 

C
D 

C
O

 
r-.

z
C

X
h

-
Q

::
Z

C
X

s
s

•i*c
x

<a
:

2
L

U
O

 
«

s
t 

C
M

 
L

D 
r-.

L
U

c
n 

c
n 

C
O

 
C

O
L

U
o

L
U

o
L

U
o

s
1—

•S
t 

O
 

C
O

 
«

d
- 

C
O

 
I—

s
:

1—
o 

o 
o 

u
n

s
:

h
-

o
s

:
h

—
o

S
1—

o

c
C

L
U

c
L

U
L

U
<

L
U

L
U

C
J

C
D

•—
 

p
>

. 
«

>
t 

c
y

» 
C

O
C

J
C

D
o

%
 

O
 

C
O

 
C

O
C

J
C

D
O

)
C

J
C

D
o

o
C

D
o

C
O

 
C

M
 

C
O

 
«

s
t 

C
O

 
o

O
 

>
—

 
1

—
 

C
O

C
D

C
M

 
C

M
 

C
M

 
C

M

C
O

<



2
-2

4

oQ3C
O

S 
£

§U
J

S 
\-

< 
L

U
o 

o

•
-

"
H

-
.

c
s

:

^
1

>
- 

H
H

t; 
S 

a
:

^ 
^

O
- 

L
U 

^
< 

Q
i 

.—
O

>L
U

a
:

e 
^

oH
H 

l-H 
Q

C

^ 
g 

"■
O

- 
L

U 
L

D
< 

a

>L
U

a
:

fc

Sfo

C
D

z
>

- 
H

H

H
H 

H
H 

Q
;

§

(/> 
O

O
 

(/> 
C

/^
o

. 
o

. 
o

. 
c

u
o 

o 
o 

o

C
D

z
>

. 
H

H

sL
U

cs:

s

^ 
^ 

I
It 

,—
in 

C
D

C
C

O
 

r>
»

: 
z

M

iS

Q
-l

L
U

z

: 
-vj

;s

>L
U

a
:

H
-

L
U

C
D

(
/

T
n

^
h

-

s
: 

z 
0

0 
L

u
t

o 
h

h 
O

 
.

C
D 

C
D 

O
O

 ▶
S 

< 
O

 
L

U
-J 

O
 

_
1 

Q

c
s

j 
c

v
j 

c
s

j 
C

O

r-; 
C

O
 

o

O
 

O
 

<
—

 
C

M

ISS

cx:
L

u

cy\

QL
U

H
H 

C
O

£
:

O
i 
▶

>L
U

d
;

fcC
D

-
I

Q
O

<
Ko—

I
—

I

oQ
-

<

<
1

0
0 

0
0 

<
/) 

C
O

O
- 

O
- 

O
- 

o
.

o 
o 

o 
o

1
:3 

5 
e

e
e

e
e

U
J 

a
Z 

L
U

H
H 

0
0

O
C 

Q
C 

Q
£

U
. 

U
- 

U
. 

L
U 

L
U

o 
c

n 
in 

C
D 

to

i 
i

s
: 

z 
to 

n
: 

i—
C

_
> 

H
H 

I—
 

I
H

^
C

O
 

C
D 

<
Z 

< 
O

 
<

>
_

} 
O

 
^ 

L
U 

L
U

L
U 

C
M

 
C

M
 

C
M

 
C

O
 

0
0

Q
£ 

i—
 

_
J

L
U 

O
Z 

L
U

H
H 

O
O

^
s

| 
=

D

S 
E

g 
d

t_
H 

H
H 

D
C 

T
H

H 
H

H

^ 
g 

'"P 
g

a
. 

L
U 

L
O

 
p

. 
L

U
< 

c
x

: 
{< 

a
:

g

£
t

C
D 

C

< 
£

LU|

SC
D

tiC
D

sC
D

g

£o

C
D

Q
£

<

0
£

L
U

O

C
D

Z
>

- 
H

H

u
) 

3 
£■ I

CDl

O
. 

_ 
L

U
. 

H
H 

0
0

M
 

3

3 
—

 
O

s
: 

C
O

1
£ 

^

<

o 
3 

£

-
1

oL
U

. 
H

H 
0

0



10/23/72

TA B L E 2 - 1 7

2 - 2 5

MC/LA OPERATIONS

NOTE: BECAUSE OF ABUNDANT MC FILM, ALL MC/LA START/STOP TIMES ARE + 2 MIN/6°
REV T START T STOP TVPE LONG(START) LONG(STOP) DEO HR/MIN

1 / 2 9 0 : 4 8 9 1 : 5 1 * VERT 1 4 4 ° W 2 6 ° E 1 9 0 ° 1 : 0 3

13 /14 1 1 4 : 0 0 1 1 5 : 0 3 VERT 162°W 7 ° E 1 9 1 ° 1 : 0 3

14 /15 1 1 5 : 5 9 1 1 7 : 2 5 VERT 164°W 63°W 2 5 9 ° 1 : 2 6

2 3 / 2 4 1 3 3 : 4 8 1 3 4 : 5 2 VERT 168°W 2°W 1 9 4 ° 1 : 0 4

2 6 / 2 7 1 3 9 : 4 4 1 4 0 : 4 6 N . O B L 168°W 4 ° E 1 8 8 ° 1 : 0 3

27 /29 1 4 0 : 4 6 1 4 4 : 4 6 VERT 4 ° E 6°W 7 3 0 ° 4 : 0 0

3 5 / 3 6 1 5 7 : 2 5 1 5 8 : 3 9 S . O B L 1 4 7 ° W 14°W 2 2 7 ° 1 : 1 4

3 8 1 6 1 : 3 8 1 6 3 : 3 2 VERT 1 6 2 ° E 1 7 7 ° E 3 4 5 ° 1 : 5 4

4 9 1 8 3 : 2 1 1 8 4 : 2 5 VERT 1 6 7 ° E 28°W 1 9 5 ° 1 : 0 4

62 /63 2 0 9 : 0 5 2 1 1 : 0 8 VERT 1 6 3 ° E 1 5 0 ° E 3 7 3 ° 2 : 0 3

6 5 2 1 5 : 0 5 2 1 5 : 3 0 N.OBL 1 5 2 ° E 7 7 ° E 7 5 ° 0 : 2 5

6 5 2 1 5 : 3 0 2 1 5 : 3 5 MNVR 7 7 ° E 6 2 ° E 1 5 ° 0 : 0 5

6 5 2 1 5 : 3 5 2 1 6 : 1 0 S .OBL 6 2 ° E 47°W 1 0 9 ° 0 : 3 5

6 5 2 1 6 : 1 0 2 1 8 : 0 7 VERT 4 7 ° W 4 r w 3 5 4 ° 1 : 5 7

7 3 / 7 4 2 3 2 : 3 9 2 3 5 : 4 7 * * VERT 1 6 1 ° W 13°W 572° 3 : 0 8

P O S T T E I

* L A O F F A T 9 1 : 2 8 TO AVOID ALTITUDE PROBLEMS TOTAL 4017° 2 2 : 2 4

**RETR, CLOSE COVER AT 234 :05 VERTICAL 3 0 8 2 ° 1 7 : 1 5

OBLIQUE 6 1 4 ° 3 : 2 2

RUNOUT 321° 1 : 4 7

PC OPERATIONS

REV T START T STOP TYPE LONG(START) LONG(STOP) DEG HR/MIN

1 / 2 9 0 : 5 1 9 1 : 11 STEREO 152°W 1 4 4 ° E 5 8 ° 0 : 2 0

2 9 1 : 1 8 9 1 : 2 8 STEREO 1 2 3 ° E 9 5 ° E 2 8 ° 0 : 1 0

13 /14 1 1 4 : 0 3 1 1 4 : 3 3 STEREO 172°W 1 0 0 ° E 8 8 ° 0 : 3 0

1 5 1 1 6 : 3 1 1 1 7 : 0 0 STEREO 1 0 2 ° E 1 4 ° E 8 8 ° 0 : 2 9

2 8 1 4 1 : 5 4 1 4 2 : 1 9 STEREO 1 5 5 ° E 8 5 ° E 7 0 ° 0 : 2 5

4 9 1 8 3 : 5 0 1 8 4 : 0 9 STEREO 8 0 ° E 2 6 ° E 5 4 ° 0 : 1 9

6 2 2 0 9 : 1 4 2 0 9 : 2 9 STEREO 1 3 3 ° F 90° F 4 3 ° 0 : 1 5

6 2 2 0 9 : 4 9 2 0 9 : 5 1 MONO 3 3 ° E 2 7 ° E 6 ° 0 : 0 2

7 4 2 3 3 : 2 1 2 3 3 : 3 6 STEREO G 7 ° E 2 5 ° E 4 2 ° 0 : 1 5

7 4 2 3 3 : 4 5 2 3 3 : 5 8 STEREO 5°W 45°W 4 0 ° 0 : 1 3

5 1 4 ° 2 : 5 7
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1 0 / 2 3 / 7 2
2 -

CHART 2-1
(12/6)

LUNAR SOUNDER EMI TEST
REV 14

F I L M U S E D : 5 M I N

LS OPER-STBY
RCDR-OFF
RADAR-OFF
(AOS+83)

RCDR-ON
MODE-VHF
LS OPER-OPER
(AOS+82)

SELECT
OMNI A
(AOS+69)

LS OPER-STBY
MODE-HF
RCDR-OFF
SELECT OMNI B
HGA PWR-OFF
(AOS+62)

HGA PWR-ON
MODE-VHF
LS OPER-OPER
(AOS+60)

MNVR TO VHF TEST ATT
(AOS+51)
LS OPER-STBY -
(A0S+50)
LS OPER-OPER
(AOS+49)

LS OPER-STBY
B I T R AT E - H I G H
(AOS+48)

LS OPER-OPER
(AOS+46)

•MNVR TO +X FWD SIM ATT
(AOS+84)

LS OPER-STBY
RADAR-ON
MODE VHF

(AOS+10)

■■- - H F A N T E N N A
EXTEND/RETRACT
TEST (AOS+20-25)

HF ANTENNA EXTEND
RCDR-ON

(AOS+25)
LS OPER-STBY—^
MODE-HF
SELECT OMNI B
HGA PWR-OFF
B I T R AT E - L O W

(AOS+42)

SHUT DOWN SIM BAY
(AOS+34-38)

DSE RECORD
(AOS+38)

LS OPER-OPER
(AOS+40)



C H A R T 2 - 2 1 0 / 2 3 / 7 2

(12/6)
LUNAR SOUNDER HF MODE

REVS 16, 17, 18

F I L M U S E D - 2 4 5 M I N



1 0 / 2 3 / 7 2 CHART 2-3

(12/6)
LUNAR SOUNDER VHP MODE

REVS 24, 25, 26, 27
F I L M U S E D - 2 4 5 M I N

2 - 2 9

RCD/HBR,
( :35 )

REV 27

MNVR TO '40°N
OBLIQUE

PHOTO ATT

ms+77^

RESUME NOMINAL'̂OS+BO
DSE OPERATION

AOS+65

AOS+61

AOS+13

^AOS+15

-MNVR TO +X FWD-
S I M B AY AT T



2 - 3 0

1 0 / 2 3 / 7 2

CHART 2-4

(12/6)
LUNAR SOUNDER RECEIVE ONLY (SEP-ON)

REVS 39, 40, 41

( :60)



^Qt22172

2 - 3 1

CHART 2-5

(12/6)
LUNAR SOUNDER - RECEIVE ONLY (SEP-OFF)

REVS 63, 64, 65

REV 65

PLAYBACK
(:60 HBR)'

HGA
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SECTION 4 - CONSUMABLES ANALYSIS
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THE SPS ANALYSIS ASSUMPTIONS

FOR THE SPS PROPELLANT ANALYSIS

t 1 . A l l spacecra f t we igh ts and the sequent ia l consumables losses
* were taken from the Spacecraft Operational Data Book, Amendment 127.

2. The engine Î p assumed for this analysis is 314.5 seconds.
3. The 30 dispersions are the RSS of the penalties imposed on

the SPS margin by 3a dispersions in propellent loading, mixture ratio,
engine Î p, maneuver aV, spacecraft weight, and consumable weight losses.

4. The CSM/LM weights for the J-missions have increased to an
extent that, for some launch dates, the S-IVB will not have sufficient
propellent reserves to compensate for a 3a engine. Thus, in order to
have a combined 3a confidence level for the S-IVB and SPS, the S-IVB
aV defic i t i s cove red i n t he SPS p rope l l en t budge t . Cu r ren t l y, t he
nominal miss ion does not require th is a l lowance.

5. The ground rule for a contingency allowance is to budget for
either an LM rescue or for a maneuver to avoid adverse weather conditions
at entry, whichever produces the least SPS margin. The aV for the LM* rescue al lowance and the weather avoidance al lowance is 600 f t /sec and

t 3 0 0 f t / s e c , r e s p e c t i v e l y. F o r t h i s m i s s i o n , t h e w e a t h e r a v o i d a n c e
allowance produces the least SPS margin.

4 -
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APOLLO 17 SPS PROPELLANT SUMMARY

[DECEMBER 7, 1972, G.m.t., LAUNCH DATE; 72° LAUNCH AZIMUTH]

I t e m Requ i red , l b Remaining, lb

4 0 7 9 6

Trapped and unavailable 441 4 0 3 5 5

6 0 4 0 2 9 5

U n b a l a n c e m e t e r 1 0 0 4 0 1 9 5

4 0 1 9 5

Required for aV

LOI (2979.9 fps) 2 6 1 4 3 1 4 0 5 2

DOI 1 4 9 7 1 2 555

CIRC (70.1 fps) 2 7 6 1 2 279

LOPC-1 (336.7 fps) 1 2 3 8 11 0 4 1

TEI (3045.7 fps) 9 4 4 6 1 5 9 5

1 5 9 5

Di spersions

TLMC (23 fps) 2 6 3 1 3 3 2

3 6 7 9 6 5

S - I V B a V d e fi c i t 0 9 6 5

Margin above 3a 9 6 5

A v a i l a b l e f o r c o n t i n g e n c i e s * . . . . 9 6 5

*965 lb is equivalent to 378 fps end-if-mission reserve. Weather
avoidance contingency allowance of 300 fps requires 795 lbs, which re
sults in a margin after contingencies of 172 lbs.
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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 (trans!unar) are executed as SPS
burns with one MCC followed by an RCS trim.

■" 3 . One midcourse cor rec t ion ( t ransear th) i s executed as an RCS
' b u r n o f 5 f p s .

Quad management is to be determined during the mission.

Single jet RCS control during SIM exps.

Couple jet RCS control during SIM off periods (major burns).

All maneuvering at low rate (0.2°/sec) both docked and undocked.

Attitude hold deadband during SIM photography and major burns -

At t i tude hold deadband at o ther t imes - 2 .5° .

L u n a r o r b i t u s a g e S i m p h o t o g r a p h y l . O l b / h r
R e s t p e r i o d s 0 . 1 I b / h r
O t h e r 0 . 5 1 b / h r

Nominal u l lages.

Redl ines wi l l be defined by the F l igh t Cont ro l D iv is ion as an
a id in assur ing tha t m iss ion ru les a re no t v io la ted dur ing the miss ion .
They are subject to review during the mission as mission phases are
completed and systems capabi l i t ies are eva luated. In the event the rescue
r e d l i n e i s v i o l a t e d p r i o r t o r e n d e z v o u s , l u n a r o r b i t p h o t o g r a p h y a c t i v i t i e s
can be cu r t a i l ed t o conse rve p rope l l an t . The l una r o rb i t r ed l i ne i nc l udes
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
orb i t red l ine is v io la ted pr ior to the nomina l TEI , TEI can be per formed
early and navigational sighting activity curtailed during the transearth
phase. The rescue red l ine is based on the min imized act iv i ty dur ing
the t ransear th phase.

4 .

5 .

6 .

7 .

8 .
0 . 5 ° .

9 .

1 0 .

11 ,

1 2 .
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APOLLO 17 SM RCS ANALYSIS

I t e m Requ i red , l b Remaining, lb

Nominal loading - - 1 3 3 8 . 4

In i t i a l M /R ou tage 1 5 . 6 - -

To ta l t r apped 2 6 . 4 - -

Gaging inaccuracy 5 6 . 0 - -

D e l i v e r a b l e 1 2 4 0 . 4

Nominal usage

T r a n s l u n a r c o a s t 1 7 7 . 5 - -

L u n a r o r b i t 3 9 5 . 9 - -

T r a n s e a r t h c o a s t 9 9 . 4 - -

T o t a l 6 7 2 . 8 - -

Nominal remaining usable 5 6 7 . 6
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t

CM RCS PROPELLANT SUMMARY

I t e m
Propel lant
r e q u i r e d ,

l b

P r o p e l l e n t
remain ing,

l b

L o a d e d - - 2 3 3 . 2

Trapped 3 6 . 4 1 9 6 . 8

Ava i l ab le fo r m iss ion p lann ing . . . 1 9 6 . 8

Nominal usage* 5 4 . 7 142.1

Nominal remaining - - 142 .1

*CM RCS propellent usage is for dual ring operation
w i t h D A P c o n t r o l

■5

I f

♦
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GROUND RULES AND ASSUMPTIONS FOR THE CSM CRYOGENICS

1. Three 0^ and H2 tanks are available.

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

3. No cryogenic venting was assumed in flight.

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

5. The EPS oxygen consumption rate (Og) (Ib/hr) = 7.936 x H .̂

6. No allowance for the SM enhancement battery is assumed.
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7. The following tank depletion schedules are being used:

CRYO MANAGEMENT SCHEDULE

Ta n k n u m b e r s

GET
(hrs:min) Oxygen htrŝ H2 tank 1, 2 htrs, tank 3 fan

A u t o O f f A u t o M a n u a l O f f

0 : 0 0

4 : 1 7

5 : 0 5

8 : 4 0

1 5 : 1 0

3 9 : 0 5

3 9 : 5 5

7 0 : 0 0

^̂ 84:40
^256:50

2 5 9 : 2 3

1 , 2

1, 2, 3
1 , 2
3

1 , 2 , 3

3

1 , 2

1, 2, 3
1, 2

3

3

1, 2

1 , 2

3

3

CM CMr— CO 1— 3

3

1, 2

3

0̂̂  tank 1 and 2 heaters may be required if the LM pressure
equalization at approximately 39:00 hrs GET causes a pressure decay in' ' t h e O 2 t a n k s .

Ŝwitch to 50-watt heaters in O2 tanks 1, 2 at this time.
^Switch to 100-watt heaters in O2 tanks 1, 2 and 3 at this time.

♦ The GSM consumab les summary ( tab le 5 -1 ) shows tha t a s ign i f i can t
* H2 and O2 margin exists at the end of the mission. This is reflected

in the H2 and O2 usage profiles shown in figures 5-1 and 5-2. However,
these curves do not inc lude d ispers ions.

In summary, the nominal mission requirements can be satisfied
w i t h t h e e x i s t e n t c o n s u m a b l e s .
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APOLLO 17 CRYOGENIC SUMMARY

H2 lbs O2 lbs

Planning al lowance
T o t a l l o a d e d 8 7 . 9 9 9 0 . 3
L e s s r e s i d u a l 3 . 5 1 9 . 8
L e s s i n s t r u m e n t a t i o n e r r o r 2 . 3 2 6 . 0

A v a i l a b l e f o r m i s s i o n p l a n n i n g 8 2 . 1 9 4 4 . 5

P r e l a u n c h r e q u i r e m e n t * 5 . 7 4 4 . 8

F l i gh t requ i remen t
E P S ( i n c l u d i n g f u e l c e l l p u r g e ) 6 0 . 5 4 7 9 . 3
ECS ( inc lud ing cab in purge + EVA) - - 85.7
L M p r e s s u r i z a t i o n - - 1 ^

6 0 . 5 5 7 6 . 9

N o m i n a l r e s e r v e s
E P S u n c e r t a i n t y ( 2 . 5 % ) 1 . 5 1 2 . 0
E C S u n c e r t a i n t y ( . 0 8 # / h r ) 3 4 . 3

1 . 5 3 6 . 3

T o t a l r e q u i r e m e n t 6 7 . 7 6 5 8 . 0

M a r g i n T = 0 ( fi l l / l a u n c h ) 1 4 . 4 2 8 6 . 5
*Supplied by KSC.
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ASSUMPTIONS FOR THE DPS ANALYSIS

The propel lant load ing is based on the opt imizat ion of the fue l
and oxidizer balance that was computed from the LM-12 engine data.
The aV requirements were coordinated with the Landing Analysis Branch.
The aV requirement for lunar descent d i ffers f rom that in the opera
t i o n a l t r a j e c t o r y b e c a u s e o f d i f f e r e n c e s i n t h e i n e r t v e h i c l e w e i g h t ,
plus an allowance for 155 seconds from low gate to touchdown.

The 3a dispers ions represent tota l propel lant cost based on 3a
u n c e r t a i n t i e s i n p r o p e l l a n t l o a d i n g , t r a p p e d p r o p e l l a n t , s p e c i fi c
impulse, aV, separation weight, non-AV consumables weight, mixture
ra t i o , and phys i ca l l oca t i on o f t he l ow l eve l senso r.

A flying time of 2 minutes and 35 seconds below low gate will be
cal led a nominal requi rement .

The following data were used:

a. The separation weight is 36 733.5 ± 39.3 pounds.

b. Integrated average Î p is 305.1 ± 1.8 seconds.
c . M i x t u r e r a t i o i s 1 . 5 9 9 9 ± . 0 1 2 .

d. Non-AV consumables from separation to PDI are 110.7 pounds.
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DPS PROPELLANT SUMMARY

I t e m
T o t a l

p r o p e l l a n t ,
l b

H o v e r
t ime ,

s e c

1 9 5 6 2 . 9 - -

- 1 0 0 . 9 —

- 1 6 . 6 - -

A v a i l a b l e f o r a V 1 9 4 4 5 . 4 - -

Required for aV (155-sec flying time
from low gate, aV = 7099.3 fps) . . . . - 1 8 8 2 0 . 0 —

Remaining 6 2 5 . 4 67

- 2 8 0 . 9 —

Pad 3 4 4 . 5 37

Operat ional a l lowances

Low-level (5 sec, 26.5 fps) - 4 7 . 2 —

Abo r t rese rve (20 sec , 106 fps ) . . . . - 1 8 7 . 5 - -

Margin (hover time before abort
decision point) 1 0 9 . 8 1 2
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ASSUMPTIONS FOR THE APS ANALYSIS

The propel!ant loading is based on the optimization of the fuel
and oxidizer balance that was computed from the LM-12 engine data. The
aV requirements were coordinated with the Landing Analysis Branch. The
aV requirement for the lunar ascent differs from that in the Operational
Trajectory because of differences in the inert vehicle weight.

The APS analysis accounts for an APS TPI, engine valve-pair mal
function, and balanced couples. The follovnng data were used in
determining the APS propellant requirements for Apollo 17.

a. Î p = 309.9 3.5 seconds.

b . M i x t u r e r a t i o = 1 . 5 9 8 + . 0 2 7 .

c. Lift-off weight = 10 917.1 ± 38.7 pounds.
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Mission profile dependent
8 / 2 9 / 7 2 B a s i c

APS PROPELLANT SUMMARY

I t e m To t a l p r o p e l l a n t , l b

Loaded 5 2 5 7 . 5

Trapped and unavai lable - 5 1 . 9

Outage - 1 2 . 2

Ava i lab le fo r aV 51 93.4

Required for Ascent (6062.2 fps) - 4 9 7 4 . 2

Remaining 2 1 9 . 1

Required for APS TPI^ (54.8 fps) - 3 2 . 6

Remaining 1 8 6 . 5

Dispersions (-3a) - 6 7 . 6

Pad 1 1 8 . 9

Operat iona l a l lowances

Engine valve-pair malfunction
(aMR = +.0097 or -.0183) - 2 2 . 8

Balanced couples on - 3 9 . 2

Half-degree out of plane
(18 fps) - 1 0 . 7

Margin 4 6 . 3

^The total TPI aV is 76.6 fps. It is assumed that 22 fps
is obtained by a 10-sec, 4-jet ullage.



Mission profile dependent
^ / 2 9 n 2 B a s i c

ASSUMPTIONS AND GROUND RULES FOR THE LM RCS ANALYSIS

1. Data for the LM RCS engine performance and propellant require
ments were obtained from the SODB, Volume II, and from postflight analyses
of Apo l lo 9 -16 miss ions .

2. The analysis assumes an insert ion tr im or RCS tweak burn
(nominally zero) of 20 fps.

3. It is assumed there will be a 5-fps RCS trim following the APS
T P I m a n e u v e r .
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Mission profile dependent
(LD: Dec 7 G.m.t.)

LM RCS PROPELLANT LOADING AND USAGE SUMMARY

I t e m Requi red, lb Remaining, lb

L o a d e d 631 .2

Trapped 3 8 . 0 5 9 3 . 2

Gaging inaccuracy and loading
t o l e r a n c e

4 3 . 5 5 4 9 . 7

M i x t u r e r a t i o u n c e r t a i n t y 1 7 . 0 5 3 2 . 7

U s a b l e 5 3 2 . 7

Nominal usage through lunar
landing

1 5 8 . 2 3 7 4 . 5

Nominal usage from landing
through docking

11 4 . 2 2 6 0 . 3

Nominal usage from docking
through impact

2 4 9 . 4 1 0 . 9

Usable propel 1 ant remaining 1 0 . 9
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Mission profile dependent
8 / 2 8 / 7 2 B a s i c

ASSUMPTIONS FOR THE LM EPS ANALYSIS

a . E n e r g y a v a i l a b l e f r o m t h e d e s c e n t b a t t e r i e s i s 2 0 7 5 A - h a n d
f r o m 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 .

b. Energy unusables caused by lack of continuous STDN coverage
for the descent and ascent stages are zero.

c. Energy unusables caused by TM inaccuracies for the descent and
ascent stages were 74 and 18 A-h, respectively. The new descent battery
current measurement uncertainty of 0.5 amperes per battery was used.

d. Energy unusables caused by checklist deviations (dispersion)
for the descent and ascent stages were 34 and 6 A-h, respectively.
This dispersion is obtained by calculating 2 percent of the energy used.

e. In accordance with the Flight Plan, the PGNCS was in standby
mode from surface powerdown until 3.7 hours before powerup.

f. The RCS heaters were assumed to have a 100 percent duty cycle
f o r 1 5 m i n u t e s a f t e r i n i t i a l a c t i v a t i o n a n d t h e n t o d e c r e a s e t o a n
18.3 percent duty cycle until undocking. For the remainder of the mis
sion, except for lunar surface stay, the duty cycle was 2.6 percent.
The duty cycle during lunar surface stay was 3.9 percent.

g. The inverter was operated throughout the mission.

h. The COR and IMP forward window heaters were assumed not to be
n e e d e d .

i. The six MESA heaters have a total power rating of 150 watts.
The power required by the heaters during the period LM activation to
touchdown was assumed to be 5.6 wat ts. From touchdown unt i l 1 hour into
EVA-2, the heating were assumed to draw 27.5 watts. The power required
until the beginning of E\/A-3 was 20 watts. The MESA heaters were turned
o f f a t t h a t p o i n t .

j. TV power is supplied by the LM during the first hour of EVA-1.
For the remainder of EVA-1 and the other EVA's, the TV will be powered
by the lunar communications relay unit (LCRU).

k. The liquid cooled garment pump was operated before each EVA
f o r 1 0 m i n u t e s .



10 /23 /72

Mission profile dependent
8 / 2 8 / 7 2 B a s i c

ASSUMPTIONS FOR THE LM EPS ANALYSIS - Concluded

1. The S-band power amplifier was cycled as dictated by the time
l i n e .

m. The portable utility lights were assumed to be off throughout
t h e m i s s i o n .

n. In accordance with the Flight Plan, the floodlights were turned
off at surface powerdown, and on again at powerup. The overhead and
forward floodlights were not used.

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

p. At the beginning of the analysis, it was assumed that a total
of 10 A-h had been used from the descent batteries between the period
starting 30 minutes before launch and ending at the conclusion of trans
position and docking.
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Mission profile dependent
8 / 2 8 / 7 2 B a s i c

DESCENT STAGE EPS SUMMARY

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

I n i t i a l c a p a c i t y - - 2 0 7 5

To t a l u n u s a b l e s 108 1967

Required through touchdown 2 1 9 1748

Required for surface stay 1 4 7 0 2 7 8

Total usable margin - - 2 7 8

ASCENT STAGE EPS SUMMARY

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

I n i t i a l c a p a c i t y - - 592

To t a l u n u s a b l e s 2 4 5 6 8

Required through docking 150 4 1 8

Requ i red th rough c rew t rans fe r . . . . 2 8 4 2 8 4
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Mission profile dependent
8 / 2 8 / 7 2 B a s i c

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 final flight plan and
t a b l e 4 . 3 - I I o f S O D B V o l . I I .

c. Metabolic oxygen consumed was calculated by
(1.643 X 10"'+ X 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 five times with 5.5 pounds required
for each pressurization except the last two which required 5.8 pounds.

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

g. The PLSS refills required 47.0 pounds of water and 5.4 pounds
of oxygen.

h. The sublimator fill required 2.23 pounds.

i. The drink bags required 8.0 pounds of water.

j. Water list through crew micturition was 0.11 Ib/hr per man.

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

1. The dispersion in the water profile was calculated as 5 percent
of the nominal usage.

m. The descent oxygen tanks were loaded to 2610.0 psi at 70.0°F.
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Mission profile dependent
9 / 1 / 7 2 B a s i c

LM ECS SUMMARY

(a) Water

Descr ip t ion D e s c e n t ,
l b

A s c e n t ,
l b

L o a d e d 4 1 9 . 0 8 5 . 0

Sampling 1 1 . 0 0

R e s i d u a l 8 . 4 1 . 7

Te lemet ry uncer ta in ty 8 . 4 7 . 5

Loading uncer ta in ty 3 . 0 1 . 8

A v a i l a b l e f o r m i s s i o n 3 8 8 . 2 7 4 . 0

Required to lunar landing 2 8 . 1 0

R e q u i r e d t o l u n a r l i f t - o f f 3 1 9 . 2 0

Required to LM/CSM docking 0 1 7 . 2

Required to LM close-out 0 1 5 . 1

Remaining in tanks 4 0 . 9 4 1 . 7

Dispers ion 1 7 . 4 1 . 6

Margin 2 3 . 5 4 0 . 1

(b) Oxygen

Desc r i p t i on
D e s c e n t ,

l b
A s c e n t 1 ,

l b
A s c e n t 2 ,

l b

I t L o a d e d 9 3 . 8 2 . 4 2 . 4

R e s i d u a l 1 . 6 0 . 1 0 . 1

M e a s u r e m e n t u n c e r t a i n t y . . . . 2 . 2 0 . 1 0 . 1
V

A v a i l a b l e f o r m i s s i o n 9 0 . 0 2 . 2 2 . 2

Requ i red to lunar land ing . . . 1 . 3 0 0

R e q u i r e d t o l u n a r l i f t - o f f . . . 4 7 . 5 0 0

Required to LM/CSM docking . . . 0 0 . 6 0

R e q u i r e d t o L M c l o s e - o u t . . . . 0 0 . 1 0

Remaining in tank 4 1 . 2 1 . 5 2 . 2

Dispers ion 2 . 4 0 . 1 0

Margin 3 8 . 8 1 . 4 2 . 2
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Mission profile dependent
8 / 2 8 / 7 2 B a s i c

ASSUMPTIONS FOR THE LRV EPS ANALYSIS

a. The energy available from each of the two batteries is 121 A-h.

b. No unusables or uncertainties are considered in the budget.

c. Slopes were derived from the Apollo 17 landing site form line map.

d. Terrain types and stop times were derived from the traverse data
package.

e . T h e M S E C s o i l m o d e l L - 3 w a s u s e d .

f. The vehicle speed was 8 km/hr except where mobility conditions
dictated lower speeds.

g. The traction drive system was off during stops longer than
5 m i n u t e s .

h. The navigation and caution systems were operated throughout each
t r a v e r s e .

i. Electrical power required by the LCRU during EVA-1 was supplied
by LRV batteries. While driving, the LCRU was in the PMl/WB mode. During
all station stops the LCRU mode of operation was FM/TV.

j. The vehicle weight was 1470 pounds.

k. A wander factor of 1.1 is included in the analysis.

1. The distance traveled is the map or straight line distance be
tween po in ts .

m. An effective alpha of 0.40 was assumed for all cool-down periods.
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EARTH ORBIT ALTERNATE MISSION

Assumptions

1) A SAFE insertion orbit has been achieved by the S-IVB.
2) A systems failure has resulted in a NO/GO for TLI.

CONSTRAINTS

1) Maintain SM-RCS deorbit capability
2) Photography in the southern hemisphere
3) LM to be jettisoned for water impact.

Sequence o f Even ts

This alternate mission is initiated by a systems failure which will not
a l l o w T L I . T h e a l t e r n a t e m i s s i o n t i m e l i n e i s e n t e r e d a t t h e n o m i n a l
t ime of TLI and a l lows for a fa i lure checkout per iod fo l lowed by a
poss ib le second TL I oppor tun i ty. I f the second TL I i s no t per fo rmed,
the GSM executes TD&E and prepares the LM for an ocean impact. The GSM
executes five SPS burns to position itself for photographic coverage of
the Southern Hemisphere w i th an inc l ina t ion o f fo r ty -five degrees .

Al l the Sim Bay exper iments are act ivated, except for the IR Radiometer,
and an EVA is planned to retrieve the film canisters. The timeline
ind ica tes tha t lunar sounder opera t ions is con t inuous bu t these w i l l be
broken into passes of approximately five minutes each when specific
targets are chosen. At that time additional UV passes will be scheduled
for Mode IV, lunar surface albedo, and galactic targets. The DSE will be
managed such that data will be recorded during the daytime and dumped
to STDN during the crew sleep periods when possible.

The mission is open ended but for flight planning purposes, a seven-day
mission is p lanned.
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CSM/LM ALTERNATE MISSION

6 - 2 5

Assumptions

1) Nominal LCI and DDI Burns have been achieved by the SPS.
2) A systems failure while in lunar orbit has resulted in a

NO/GO for landing.

C o n s t r a i n t s

1) Jettison LM to a lunar impact.
2) Circularize to a 60 nm orbit.
3) Adhere to the nominal flight plan as much as possible
4) Obtain sim bay experiments data.

Sequence of Events

This alternate mission is initiated by a systems failure with
the DPS which w i l l no t a l low a land ing miss ion . LM je t t i son,
Circularization and TEI occurrs at approximately the nominal time.
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1 0 / 2 3 / 7 2 6 - 3 5

CSM ONLY ALTERNATE MISSION

Assumptions

1) A nominal TLI Burn has been achieved by the S-IVB.
2) A systems failure during T.D.&E or a LM Jettison during TLC

has resulted in a CSM-Only Alternate Mission.

C o n s t r a i n t s

1) SPS midcourse burn to return to a free return trajectory.
2) Maintain any rev TEI Capability.
3) Obtain sim bay experiments data.

Sequence of Events

This alternate mission is initiated by a failure to eject the LM at
T.D.&E or a LM Jettison during TLC. An SPS midcourse will be per
formed to a free return trajectory. The CSM will perform an LOI
and Circularization Burn sequence with an inclination of approximately
twenty degrees. Six days are planned in lunar orbit operating all
the sim bay equipment and expending all the pan and mapping camera
film. The TEI burn will follow a sequence similar to the nominal
m i s s i o n .
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I0/23/72 6_57

0 ALL PLANS ASSUME L/O AT NEXT BEST OPPORTUNITY
0X I8 HRS SINCE CREW WAKEUP

L/O TD + 4 REVS (I/2 HR EVA)
po$1_]'D POST EVA

I_ fo/§\/A/L/O [AT EVA EQUIP JETI 0+ 5

_ PREPM "“' ‘“° IEAII U0 ,0, 6 M ,5 H, M, LUNAR SURFACE ALTERNATE MIssIoNs
T EARET/IIAIAlTIv~AT<TEA2I FPITRZ ATTAL/0 (NOMINAL PDI 4 HR EVA)

To ' SEPTEMBER 21, I972
A L/o TD + II HRs Ia HR EvA, 7 HR REsT, I EQUIP JETT)

POST-TD EvA-I POST EvA-I REsT PosT sLEEPpup EVA-I O + I22A. To/EvA/REsT/ cAIIIN EAT EQUIP JETT
'~/° CONTTG ' H PREsLEEP L,/0 PREP

EAT 7-8 HR L/O T0+ I4 REvs (7 HR EvA 8 HR REsT I EQUIP JETT) TUNA“ SURFACE ALTERNATE "ANS NOTES‘
I.. THIS CHART IS INTENDED AS A GUIDELINE FOR DETERMINING THE MOST

EFFECIENT LUNAR-STAY PLAN FOR VARIOUS SURFACE STAY TIMES LESS
THAN THAT NOMINALLY PLANNED FOR APOLLO I7. ALL PLANS ASSUME

TD THAT THE LENGTH OF THE LUNAR STAY WILL BE KNOWN AT OR NEAR
THE TIME OF TOUCHDOWN. HOWEVER, ANY OF THE EVA-FIRST PLANS

I L/O TD T TI I7 “R REST ‘ “R EVA“ I mu" JETT) COULD BE MODIFIED To AssIsT IN PLANNING sHoRTER STAYS REALIzEo'°5T-TD REsT PosTsLEEP WM POST EVA LATER AFTER TOUCHDOWN. .

2a To/REsT/EvA CAM“ C°"‘T'G EAT EQUIP JETT 0+ I2 E 2. VARIABLES IN THE PLAN ARE INDICATED av THE NUMBERS IN EAcH BLOCK
' (E.G. REsT, 7-e HRS). OTHER TIME aLocI<s ARE AssUMEo To BE FIXED

7-a HR EvA-I PREP L/0 PREP
EAT -

A 7 "R EAT AND, wHERE APPLICABLE, THE sAME LENGTH or TIME As oN THE NoM-
PRESIEEP L/Q 10+ I3 (a HR REsT, 7 HR EvA, I EQUIP JETT) INAL APoLLo I7 PLAN.

O MINIMUM sTAv FOR oNE FULL EvA a. ALL LIFTOFFS ARE INoIcATEo AT THE AcTuAL LIFTOFF oPPoRTuNITv.I REVERSIBLE TO ALLOW EVA BEFORE REST (~ APOLLO II) THUS, THE TIME ALLOWED IN THE LAST BLOCK IN EACH PLAN MAY VARY
. FROM THE MINIMUM REQUIRED FOR THE ACTIVITIES INDICATED BY AS

T MUCH AS THE EXCESS REQUIRED TO GET TO THE NEXT OPPORTUNITYTo
. ' L/O To + I5 REvs (3 HR EvA, 7 HR REsT, 3 HR EvA, I EQUIP JETT) TTFTOFA

PosT-To T EVA 4. ALL EVA-FIRST PLANs ARE CONSTRAINED av A LIMIT or I8 HouRs FROM
EVA T POST EVA T R551’ Posmm EVA-2 P05 O T-'6 0+ I7 wAI<EUP To EvA-I REPREss. THE I8 HoUR LIMIT Is INDICATED av A

3_ To/EV,/57¢ “FIN EVA" EAT EAT EQUIP JETT HATcHEo LINE AT THE END or EvA-I ON THEsE PLANs. THUS, THosECQNHG PRESLEEP EVA_2 Pm, 3_7 HR EAT °* T8 wITH A sHoRTER EvA-I ARE THosE IN wHIcH TOUCHDOWN HAS BEEN
EAT PR" 3-7 HR 7-3 HR L/o PREP DELAYED av UP To Two REvs. FOR DELAYS GREATER THAN 2 REvs IT IS

L/O TD+ T9 REVS (7 HR EVA, 8 HR REST, 7 HR EVA, I EQUIP JETT) ASSUMED THAT A REST FIRST PLAN wILL BE USED.
O cREw AwAI<E I8 HRs AT EvA-I REPREss 5. IT IS ASSUMED THAT, FOR A LEss THAN NOMINAL STAY, MAxIMuM EvAI SECONDARY (SHORT CASE) ALTERNATE FOR APOLLO I7 BUT TWO EVA'S ONLY (PDI S 2 REVS LATE) TIME IS DESIRABLE. THEREFORE, ALL PLANS EXCEPT THE NOMINAL AND
0 MINIMUM STAY FOR TWO EVA'S (~NOMINAL) A ONE EVA PLAN END WITH AN EVA BEFORE LIFTOFF. IF MORE REST

THAN SHOWN WERE NECESSARY ON THE LUNAR SURFACE, IT COULDTo
L/O TD + 2I REvs (7 HR REsT 5 HR EVA, 7 HR REST, 4 HR EvA, I EQUIP JETT) oNLv BE ACCOMPLISHED AT THE ExPENsE or EVA TIME FOR A GIVEN

- ' LUNAR sTAv. sTAvs sHoRTER THAN NECESSARY FOR A MINIMUM EvA’°5T‘T° POSTSIEEP EvA-I REST 2 POSTSLEEP 2 POST EVA o + 22 ARE NOT CONSIDERED HERE.
“TIN CONTIG "ST" EAT ' EAT EVA’ EQUIP JETT 0+ 23

4- TD/"EST/ETC EM
_ 6. THE GMT scALE AND 2Io FT ANTENNA covERAGEs AREH HR EVA“ PR" 5-7 HR 7'8 "IT EVA‘? PR5’ 4-6 "R EAT L/O mp 0+ 24 EFFECTIVE FOR THE NOMINAL TD TIME ONLY.

M5‘-55" , , L/O TD + 25 REvs Is HR REsT, 7 HR EvA, s HR REsT, 5 HR EVA, I EQUIP JETT)

- sHoRT sTAv ALTERNATE FQR PDI > 2 REvs LATE, 2 EVA'S PREsLEEP

CONFERENCE
I'D

L/0 TD+ 25 REVS (3 HR EVA, 7 HR REsT, 5 HR EVA, 7 HR REsT, 3 HR EvA, I EQUIP JETT)
P°5T-T° EvA I PosT EvA-I - PosTsLEEP EvA-2 PosT-EvA-2 REsT 2 PosTsLEEP E‘/A_3 PosT EvA 0+ 26- - ":sT I ' I -
CABIN T T P IT 0 275. m/EVA/ETC EAT EA EAT EA EQUI JE +

CONFIG PREsLEEP 7-s HR EvA-2 PREP 5-7 HR PRESLEEP 7-a HR EVA-3 PREP 3-5 HR L/O 0+ 29
£AT ' ‘ L/O TD + 30 REvs (7 HR EvA, 8 HR REST, 7 HR EVA, a HR REsT, 5 HR EvA, I EQUIP JETT)

0 CREW AWAKE I8 HRS AT EVA-I REPRESS '
0 PRIMARY ALTERNATE FOR APOLLO I7 REDUCED STAY (PDI 5 2 REVS LATE)
0 MINIMUM STAY FOR THREE EVA'S (~ NOMINAL)

TD _‘ L/O TD + 32 REVS (7 HR REST, 5 HR EVA, 7 HR REST, 5 HR EVA, 7 HR REST, 5 HR EVA, I EQUIP JETT)
PosT-To R551-‘ PosTLEEEP EvA-I PosT-EvA-I REsT-2 PosTsLEEP EvA-2 PosT-EvA-2 REST-3 PosTsLEEP ‘—-\__ PQST EvA 0 + 33

5. aAsELINE cAaIN CONFIG EAT EAT EAT EAT EAT — EQUIP JETT
E\/A-3 5-7 HR X °* 35“ST MST EAT EvA-I PREP PREsLEEP 7-a HR EvA-2 PREP 5-7 HR PREsLEEP 7-s HR PREP O - EAT °* 3° 0 37- R -7 R L o PREP *

PRESLEEP 7 8 H 5 H ‘-~ / \-_ L/O TD+ as REvs Is HR REsT, 7 HR EvA, a HR REST, 7 HR EvA, a HR REsT, 7 HR EvA, I EQUIP JETT)

LPLANNING 0-2:00 I WOULD BE PRIMARY ALTERNATE FOR APOLLO I7 PDI > 2 REVS LATE

TD

L/O TD + 36 REVS (3 HR EVA, 8 HR REST, 7 HR EVA, 8 HR REST, 7 HR EVA 8 HR REST, 2 EQUIP JETT)
I’°5T'T° ' EvA-I PosT-EvA-I REsT PosTsLEEP EvA-2 POST—EVA-2 REsT PosTsLEEP EvA-3 POST—EVA—3 REST T\ POSREEP oN SUITS \
CABIN EVA“ % TT o7. IIAsELINE I7 EAT EAT EAT EAT EAT EAT QT“? TE L/o PREP T 37CONFIG - PR P R -

PREP 3-7 HR PRESLEEP a HR EVA 2 E 7 HR 8 H EVA 3 PREP 7 HR
\ XEAT L/o TD + as REvs (7 HR EvA, a HR REsT, 7 HR EvA, a HR REsT, 7 HR EVA, a HR REsT, 2 EQUIP JETT)

o cREw AWAKE I8 HRS AT EvA-I REPREss I_ PRESIEEP I PRESLEEP
o AssuMEs DIFFERENT PLAN-I=oR PDI > 2 REvs LATE F R ¢O F- VARIABLES or NoMINAL APoLLo I7 PLAN FOR PDI -A 2- REvs LATE CON E EN“ N ERENCE

CABIN sLEEP SLEEP sLEEP8_ APOLLO ,7 CONHG mp EAT EAT EAT PREsLEEP EAT PREP Eg;JSI:EJEiTT CONF EAT EQUIP JETT PREP I./O TD+ as REVS <7 HR EvA, a HR REsT, 7 HR EVA, e HR REsT, 2 EQUIP JETT)
NOMINAL EAT PRESLEEP 8:00

L53 ];4§ 7;@ 4:I5 I:IO 2:05 7:00 3:50 I:25 8:00 I:I0 2:05 7:00 2:26 2:33 8:00 I120 2:49 I515

P°5T'T° EvA-I I EvA-I PosT-EvA-I REsT-I PosT EVA-2 PREP EvA-2 PosT-EvA-2 CONF REsT-2 POST EVA-3 EVA—3 PosT EVA-3 EAT REST-3 PosT DON sUITs L/O

I‘
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HOURS SINCE TOUCHDOWN
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