


This final version of the Apollo 15 Flight Plan is labelled “Copy No. 2
STADIR?” (Station Director) and was sent to Honeysuckle Creek Tracking
Station, Canberra, Australia, for support of the mission.

The base Flight Plan is dated June 21, 1971, and the first few pages contain
revisions dated July 6 and July 12, 1971.

The last update was received at the station on July 27.

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

This copy was preserved by Honeysuckle Creek’s Hamish Lindsay, who was
responsible for the station’s Technical Support Section.

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

of Apollo 15.

Blank pages have also been retained, and pages with tables have been
rotated.
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10.

Page 3-354

Page 3-355

At 240:59 add "V49 MNVR TO EVA ATT (241:13)
(352,063,050) HGA P 4, Y 225"

Change the edition and date to "CHANGE C" and
"7/20/71"

At 241:17 delete "V49 MNVR TO EVA ATT (241:35)
(352,063,050) P 4, Y 225"

Change the edition and date to "CHANGE C" and

"7/20/71"
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APOLLO 15 Flight Plan (July 26, 1971 Launch)
FINAL Change B 7/12/71

The attached is a change to the Apollo 15 Final Flight Plan for
July 26, 1971 Launch. Please use the LOEP (pages i thru v) in
updating this document.

This page may be destroyed.
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31.
32.
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34.

Page 3-113

Page 3-115
Page 3-123
Page 3-125

Page 3-127

35. Page 3-133

36.

Page 3-141

(a) At 100:27 add "3" % MAG

(b) In UNDOCKING SWITCH CONFIGURATION add as the |
last item "DSE(HBR/RCD/FWD/CMD RESET)"
On P24 LDMK TRACKING PAD add "1/60" to ( )
On P24 LDMK TRACKING PAD Add "1/60" to "( "
(a) At 103:09 - Delete "P20 OPT 5 .... OMNI A"
(b) At 103:11 - Delete "(P20)(5.0°DB)" in time column
(c) At 103:22 - Add "P20 OPT 4(LM TRACKING) (103:39)
N78(+000.00)
(-035.00)
(+180.00)
N79 (+005.00)
(180,318/055,000) "
(d) At 103:22 - Add in time column "(P20)(5.0°DB)"
(a) At 104:07(A0S) - Change "ACQ MSFN ---REACQ, NARROW"
to "ACQ MSFN HGA P -26, Y 22'
(b) At 104:11 - Delete block "MSFN CUE---"
(c) At 104:27 - Add "SELECT POO AT PDI TIG" :
- Add in time column "(11111)(X1111)"
(d) At 104:31 - Delete "(P20)(5.0°DB)" in time column
(e) At 104:46 - Add "P20 OPT 5 (+X FWD SIM ATT (105:00)
N78(+090.00)
(+052.25)
(+180.00)
N79 (+005.00)
N70(00050)
(142,Qgg/210,000) HGA P -42, Y 188"
(f) At 104:46 - Add in time column "(P20)(5.0°DB)"
“In P24 LM VISUAL DRAWING at far right, change
"A T1 = 300 sec” to "a T1 = 247 sec"
At 110:03 inside block change "... TLM FROM to [
and ..." to "... TLM FROM 110:12 to 111:04 and



38.
39.
40.

41.
42.

43.

45.

46.

a7.

a4,

. Page

Page
Page

Page

Page
Page

Page

Page

Page

Page

Page

3-143

3-165
3-167
3-169

3-171
3-183

3-187

3-207

3-213

3-217

3-223

(a) At 111:37 move V48(11111)(X1111) to 111:41

(b) At 111:37 move "(11111)(X1111)" in time column
to 111:41 in time column

At 122:35 change Rol1 Angle "322" to "332"
At 123:34 change "1/500" to "1/60"

(a) At 124:51 change MNVR angles for L4 Photo att
from "(328,293,354)" to "(324,297,352)"

(b) At 124:55 change "(6 FR)" to "(14 FR)"

(c) At 124:57 change "MAG ( ) ___ " to "MAG (T) ___"
At 125:14 change "CYCLE 1 FRAME" to "CYCLE 9 FRAMES"
At 131:41 inside block change "... TLM from to

and ..." to "... TLM from 131 51 to 132:44
and ..."

(a) At 133:13 move "V48(11111)(X1111)" to 133:17

(b) At 133:13 move "(11111)(X1111)" in t1me column
to 133:17 in time column

(a) At 143:30 change HGA angles from "P -18, Y 11"
to "P -15, Y 13"

(b) At 143:56 change "MAG ( ) S o)
"MAG (T) L

(a) At 146:21 change "MAG ( ) .. to
"MAG (U) .

(b) At 146:49 delete "PCM BIT RATE-LOW/CMD RESET"
At 148:26 change "MAG ( ) ..." to "MAG (V)

(a) At 151:54 delete "tb-BP(2 sec)/GRAY" and add
"(VERIFY)" in its place

(b) At 151:56 add after "-- OPR (T START)"
"tb-BP(2 SEC)/GRAY"
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59.
60.

61.
62.

63.

64.

66.

67.

68.

Page

Page
Page

Page
Page

Page

Page

. Page

Page

Page

Page

3-307

3-308
3-332

3-335
3-336

3-339

3-341

3-342

3-349

3-353

3-357

(a) At 195:33 change "MAG ( )" to "MAG (V)"
(b) At 195:38 delete the TERMINATOR PHOTO PAD
At 196:54 change "1/20" to "1/15"

(a) At 220:53 delete "DATA SYSTEMS ON - OFF"
(b) At 220:59 delete "S-BD AUX TV - OFF (CTR)"
At 222:25 change "f11" to "T11"

a) At 222:35 change "(LAUNCH -12 SEC)" to
"(LAUNCH -9 SEC)"
b

(
(a
(b
(a
(b) At 225:54 delete "V48(11111)(X1111)" in the Flight
Plan and and “(11111) in the time column

(x11)"

(a) At 226:02, change "(11111) to "(11101) in the time
column (x1111)* (X111)"

) At 222:39 change "(v 12 SEC)" to “(~ 7 SEC)"

) At 224:16 delete "MONITOR FOR FILM DEPLETION(tb-BP)"
) At 224:29 change "EXP - ON" to "EXP - STBY"

)

At 225:18, change "(f5.6,1/250,»)" to "(f5.6,1/125,=)"

(b) At 226:16, change "( , , ) HGAP__ ,Y "
to "(326,146,030) HGA P__, Y _ (CENTAURTSY"

(a) At 237:02, change "( , , )HGAP_,VY "
to "(355,036,000) HGA P__ , Y (MID-GALACTIC LATITUDE)"

(b) At 237:05, delete "LOGIC POWER (2) - DEPLOY/RETR"

(a) At 239:37, delete "V49 MNVR TO CSM EVA ATTITUDE
(239:45)" and "(352,063,050) HGA P 4, Y 225"

(a) At 243:04, change "(11101) to "(11101) in time column
(x1111)" (10011)"

(b) At 243:45, add "ENABLE ALL JETS"

(c) At 243:47, add "é]]]O]% in the time column and
X1111)"

"V48(11101)(X1111)" in the Flight Plan.

(d) At 243:50, add "V49 MNVR TO THERMAL ATTITUDE(244:05)
- (195,002,000)"



69.

70.

7.

72.

73.

74.

Page

Page

Page

Page

Page

Page

3-387

3-389

3-390

3-391

3-399

3-404

(a) At 272:33, delete "SXT STAR CHECK"

(b) At 272:43, in MCC-H column, add "UPDATE TO CSM
WASTE WATER
DUMP LEVEL"

(c) At 272:43 in Flight Plan change "WASTE WATER DUMP"
to "WASTE WATER DUMP TO PERCENTAGE SPECIFIED BY MSFN"

(a) At 273:55, delete "g11111; in time column and
X1111)"
"V48(11111)(X1111)" in Flight Plan

(a) At 274:02, change "(11111) to "(11101)
(Xx1111)" (x1111) "
in time column

(b) At 274:02, change "( , )" to "(306,082,030)
HGA P__ , Y_ (NORTH GALACTIC POLE)"

(c) At 274:46, change "( , JHGAP ,Y "to
"(195,002,000) OMNI D (GALACTIC PLANE ANTI-CENTER)™

In the MCC-H column, at 275:00, add "DSE RCD/HBR",
and at 276:00, add "DSE STOP/LBR"

(a) At 288:04, change "MASS SPECT: EXP-OFF, ION
SOURCE - OFF" to "MASS SPECT: ION SOURCE - OFF,
EXP - OFF"

(b) At 288:21, delete "ENABLE ALL JETS"

In the MCC-7 BURN TABLE under SHUTDOWN TIME, change
IIACCII to IIAVCII

-
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ACH
AOL
A0S
AOT
AP
APS
ARIA
ARS
ASC
A/T
ATT
AUX
AZ

BAT
BEF
BD
BDA
BIOMED
BKWD
BMAG
BP
BRKT
BSLSS
BT

BU

BW

xi

ABBREVIATIONS

abbreviation or abbreviated
alternating current

accelerometer

Ascension

activation

acquisition or acquire

abort electronics assembly

abort guidance subsystem

ampere hours

Apollo Tunar surface close-up camera
Apollo lunar surface drill

Apollo lunar surface experiment package
altitude

altimeter

amplitude modulation

amperes

amplifier

Antigua

antenna '

Apollo Operations Handbook

Atlantic Ocean line

acquisition of signal or acquisition of site
alignment optical telescope

alpha particle spectrometer

ascent propulsion subsystem

Apollo range instrumentation aircraft

atmosphere revitalization system
ascent

alignment technique

attitude

auxiliary

azimuth

battery

blunt end forward

band

Bermuda

bio-medical data

backward

body mounted attitude gyro
barber pole

bracket

buddy secondary life support system
burn time

backup

black and white (Film 3400)



xii

BWD backward : :
BW1 black and white (Film 3401)
CAP COM capsule communicator

CAL calibration

CAMR or CAM camera

CB circuit breaker

CCGE cold cathode gage experiment
CCIG cold cathode ion gage

CCW counter clockwise

CDH constant delta altitude

CDR Commander

CbU coupling data unit

CEX color exterior (S0368)

CIN color interior (S0168)

CIRC circulation

CK check

CKT circuit

C/L centerline or checklist

CM command module

cMC command module computer

CMD command

CMP Command Module Pilot

CNTL control

c/0 check out

COAS crew optical alignment sight
COMM communications

CONFIG configuration :

COMP compare or compensate

CONT continue or contingency

cp control point

CPLEE charged particle lunar environment experiment
CRO Carnarvon, Australia

CRYO cryogenic

CS contingency sample

CSI coelliptic sequence initiation
CSM command and service modules
CST central standard time

C/S central station

CTR . center

C&WS caution and warning system
CW clockwise

CWEA caution and warning electronics assembly -
CWG constant wear garment

CYI Grand Canary Island



DSCRM
DSE
DSEA
DSKY

Xiii

data acquisition camera

digital auto pilot

deadband

direct current or data camera (70mm)
digital command assembly

data entry and display assembly
degrees

depletion

descent

digital event timer

difference

direct

docked

detailed objective

descent orbit insertion
deployment

descent propulsion system

door

dome removal tool

documented sample

discriminator

data storage equipment(CSM)
data storage equipment assembly (LM)
display and keyboard

deep space measurement

detailed test objective

digital uplink assembly

down

erasable or enter
environmental control system
explosive device

eastern daylight time

earth far horizon

earth (atmosphere) interface and entry interface
electrocardiogram

electric Hasselblad camera
elevation

emergency

entry monitor system
extravehicular mobility unit
engine

earth near horizon

entry

earth orbit

end of mission

earth parking orbit
Ephemeris



Xiv
EPS electrical power subsystem
EQUIP equipment
ERECT erectable
ERR error —
EST eastern standard time
ETB equipment transfer bag
EV extravehicular
EVA extravehicular activity
EVAP evaporator
EVCS extravehicular communications system . ¢
EVT extravehicular transfer
EXP experiment
EXT external or extend
f f-stop
FAM familiarize or familiarization.
FC fuel cell
FCS fecal containment system
FDAI flight director attitude indicator
FLT flight
FM frequency modulated
FOV field of view i
FPS feet per second
fps frames per second
FR frame(s)
FREQ frequency
FT or ft feet
FT0 flight test objective
FTP full throttle position
FTT fuel tranfer tool
FviD forward
G.A. gas analysis
GA gimbal angle
GBI Grand Bahama Islands
GBM Grand Bahama (MSFN)
GDC gyro display coupler
GDS Goldstone, California
GET ground elapsed time ‘
GETI ground elapsed time of ignition ~
GETIL ground elapsed time of landing for TIG time of abort burn -
GLY glycol
GMT Greenwich mean time
G&C guidance and control
G&N guidance and navigation
GNCS guidance, navigation and control system (CSM)
GR gamma ray spectrometer

GWM Guam B Y

GYM Guaymas, Mexico



INCR
IND
INIT
INT

ISA
IU
IvVC
IVL
VT
iR

JETT

KG
KM
kwh

LA

LAT

LBR

LB or 1b
LCG

LCRU

XV

hydrogen

apogee altitude

Hawaii

high bit rate (TLM)
highly desirable
hasselblad data camera
heat flow experiment
high-gain antenna

high ?switch position)
horizon

water

perigee altitude
hour(s)

Honeysuckle (Canberra, Australia)
hand tool carrier
heater

USNS Huntsville

inertial coupling data unit
identification

inflight coverall garment
inner gimbal angle

ignition

inertial measurement unit
increase

indicator

initialization

interval

initial point

interim stowage assembly
instrumentation unit
intervehicular communications
intervalometer

intravehicular transfer
inclination of the ascending return

jettison

kilogram
kilometer
kilowatt hour

launch azimuth or laser altimeter
latitude

low bit rate (TLM)

pound(s)

liquid cooled garment

lunar communications relay unit



XVi

L/D 1ift/drag

LD Tunar day (TV lens)

LDG landing

LDMK landmark

LEB Tower equipment bay

LEC lunar equipment conveyor

LEVA Tunar extravehicular visor assembly
LFH Tunar far horizon

LGC LM guidance computer

LH left-hand

L/H Tocal horizontal

LHEB left-hand equipment bay

LHFEB left-hand forward equipment bay
LHSSC left-hand side storage container
LiOH Tithium hydroxide

LLM Tunar landing mission

LLOS landmark line of sight

LM Tunar module )

LMP Lunar Module Pilot

LNH Tunar near horizon -

L/0 Tift-off

LOI Tunar orbit insertion

LONG Tongitude

LOS loss of signal or loss of site
LPD landing point designator

LPO Tunar parking orbit

LPM Tunar portable magnetometer
LR landing radar

LRRR or LR3 laser ranging retro-reflector
LRV lunar roving vehicle

L/S or LS landing site or Tunar surface
LSM lunar surface magnetometer

LT light

LTG lighting

LUB lubrication

LV launch vehicle

L/v local vertical

LVPD launch vehicle pressure display
M mandatory

MAD Madrid, Spain

MAG magazine (camera)

MAN manual

MAX maximum

MAX Q maximum dynamic pressure

MBW medium black and white film
MC mapping camera

MCC midcourse correction



MCC-H
MDC
MEAS
MED
MESA
MET
MGA
M/1
MIN
MIR
MLA
mm or MM
MNA or MNB
MNVR
MON
MONO
MPL
MPS
M/R
MS
MSFN
MSO
MTVC
MULT

N2
NAV
NK
NM
NO.
NOM
NXX

02

OBS
0/F
0GA
0ID
OMNI
OPR
OPS
OPT
ORB
ORDEAL
ORIENT
OVBD
OVHD

Xvii

Mission Control Center - Houston
main display console

measurement

medical

modular experiment stowage assembly
mission event timer

middle gimbal angle

minimum impulse

minimum or minutes(s)

mirror

Merrit Island, Florida, launch area
millimeter

main electrical bus A or B
maneuver

monitor

monaural

mid-Pacific line

main propulsion system

mixture ratio (fuel to oxidizer)
mass spectrometer

Manned Space Flight Network

mass spectrometer outgasing
manual thrust vector control
multiple

nitrogen
navigation
nikon camera
nautical miles
number

nominal

Noun XX

oxygen
observation

oxidizer to fuel ratio

outer gimbal angle

octal identifier
omnidirectional antenna

operate

oxygen purge system

option

orbital

orbit rate display earth and lunar
orientation

overboard

overhead



Xviii

P pitch or program
PAD voice update
PAN panoramic
PART particle
PCM pulse code modulation
PC plane change or chamber pressure
PDI powered descent initiation
PER or PC  Pericynthion
PGA pressure garment assembly
PGNCS primary guidance, navigation and control system (LM)
PGNS primary guidance navigation system (LM)
PHOTO photograph
PIPA pulse integrating pendulous accelerometer
PKG package
PLSS portable 1ife support system
PM phase modulated
POL polarity or polarizing
PRD passive radiation dosimeter
- PREF preferred
PREP preparation
PRESS pressure
PRIM primary
PROP proportional
PRN pseudo random noise
PRPLNT propellant
PSE passive seismic experiment
PSIA pounds per square inch absolute
PSID pounds per square inch differential
PSIG pounds per square inch gage
PT point
PTC passive thermal control
PU propellant utilization
PUGS propellant utilization gaging system
PWR power
PXX Program XX
PYRO pyrotechnic
qQTyY quantity
QUAD quadrant
R roll or range
R&B red and blue
RAD radiator, radial, or radiation
RCDR recorder
RCS reaction control system
RCU remote control unit
RCV receiver

REACQ reacquire



REFSMMAT
REG
REL
REQD
RETR
REV
RH
RHC
RING
RLS
RMT
RNDZ
RNG
ROD
RR
RSI
RSLV
RT
RTC
RTG
RXX

SA
SATT
S-BD
SC
SCE
SCS
SCT
SE
SEC
SECO
SECS
SEF
SEL
SEP
SEQ
SEVA
SIDE
SII
SIM
S-IVB
SLA
SLOS

- SM

SPECT
SPOT

xix

reference stable member matrix
regulator

release

required

retract

revolution

right-hand

rotational hand controller
ringsight

radius of landing site

rendezvous

range or ranging

rate of descent

rendezvous radar

roll stability indicator

resolver

realtime

realtime command

radioisotope thermoelectric generator
Routine XX :

shaft angle

satellite

S-BAND

spacecraft

signal conditioning equipment
stabilization control system
scanning telescope

southeast or subearth

secondary

S-IVB engine cutoff

sequential events control system
sharp end forward

select

separate

sequence

standup extravehicular activity
suprathermal ion detector experiment
Saturn II (second stage)
scientific instrument module
Saturn IVB(third stage)

service module LM adapter

star line-of-sight

service module

spectrometer

spot meter



SPS
SR
SRC
SRX
SS
STBY
STX
SUBSAT
S.V.
SH
SWC
SWE
SXT
SYS

T EPHEM
TA
TAN
TB
TCA
D
T&D
TD&E
DS
TEC
TECH
TEI
TEMP
TERM
TEX
TGT
THC
TIG
TLC
TLI
TLM or TM
TPF
TPI
TPM
T/R
TRANS
TRK
TRUN
TV
TVC
TWR

XX

service propulsion system
sunrise

sample return container
S-Band receiver mode no. X
sunset or subsolar

standby

S-Band transmit mode no. X
subsatellite

state vector

switch

solar wind composition
solar wind experiment
sextant

system

time of Ephemeris update
trunnion angle
Tananarive, Madagascar
time base or talkback
time of closest approach
touchdown

transposition and docking
transposition docking and LM ejection
thermal degradation sample
transearth coast
technique

transearth injection
temperature

terminate

Corpus Christi, Texas
target

translation hand controller
time of ignition
translunar coast
translunar injection
telemetry

terminal phase final
terminal phase initiation
terminal phase midcourse
transmitter/receiver
translation

track or tracking
trunnion

television

thrust vector control
tower



XDOT
XFER
XMIT

XX 1

urine collection transfer assembly
universal hand tool

ullage

umbilical

unbalance (meter)

undock

United States

ultraviolet

velocity ,
velocity to be gained as related to IMU orientation

velocity to be gained (X-body axis)
velocity to be gained (Y-body axis)
velocity to be gained (Z-body axis)
resultant velocity

velocity along the X-axis

velocity along the Y-azis

velocity along the Z-axis

USNS vanguard

very high speed black and white film
very high frequency

valve

voice keying

Verb XX

with respect to

time of closest approach (symbol)
rate of change along the X-axis
transfer

transmit or transmitter

XPNDER XPNDRtransponder

XR

Y
YDOT

ZD0T
ZPN

X-ray spectrometer

yaw
rate of change along the Y-axis

rate of change along the Z-axis
impedance pneumogram



ARz
AH
AP
AR
AV
AvVC
AVT

Xxii

azimuth change (difference)
altitude change (difference)
pressure change (difference)
position change (difference)
velocity change (difference)
velocity change at engine cutoff
velocity change loaded pre-burn

frame number(s) (for camera data)
latitude

longitude



xxiqii

PHOTOGRAPHIC NOMENCLATURE

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

AAA
BBB
ccc
DDD
EEE
fGG
HHH
III

Jdd -

JJd

KK
KK

LL

(LL% MAG)
Location from which photography is to be accomplished
Camera
Lens
Film Type
Photography aids (i.e., brackets, intervalometer, mirror, etc.)
Lens Aperture Setting
Shutter Speed
Focus Distance in Feet

Number of frames for DC, EL & NK cameras or
Frame Rate for the DAC only

Magazine percent for the DAC only
Operating time (minutes) for TV

Magazine percent for the DAC only

CODE EXAMPLE:

1.

CM4/DAC/18-CEX-BRKT, SPOT (S,1/250,=)(12 fps)(4 min)(50% MAG)

Meaning: Photos are taken from CM right hand rendezvous window using

2.

the DAC with 18mm lens and S0368 film. The camera will be
bracket mounted with the following camera settings:

f-stop from spotmeter reading, shutter speed 1/250 of

a second, focus at infinity, 12 frames per second, 50%

MAG for 4 min to be used.

CM4/EL/80/BW-BRKT, IVL (f5.6,1/250,=) 10 FR

Meaning: Photos are taken from CM right hand rendezvous window using

the Electric Hasselblad camera with the 80mm lens and black
& white film (3400). The camera will be bracket mounted
with the following settings f-stop (aperture) 5.6, shutter
speed 1/250, and focus at infinity. The operation of the
shutter will be controlled by the intervelometer. Ten frames
have been alloted for this sequence.



xxiv

PHOTOGRAPHIC NOMENCLATURE (CONT)
CAMERA LOCATIONS

COMMAND MODULE

CM-1 LH Side Window

CM-2 LH Rendezvous Window
CM-3 Hatch Window

CM-4 RH Rendezvous Window
CM-5 RH Side Window

LM-1 LH Window
M-2 Docking Window -
LM-3 RH Window
CAMERA MOUNTS
CSM

Electric Hasselblad (EL) +X axis +12°
Electric Hasselblad (EL) normal to RH Side Window
Data Acquisition Camera with right angle mirror (DAC) +X axis

Data Acquisition Camera with SXT Adapter - same as SXT shaft &
trunnion

NIKON (NK) Two positions
parallel to +X axis

+X axis +30°



XXV

SYMBOL NOMENCLATURE

s 4

EXPERIMENTS ————+

LANDING SITE (TCA)

- LUNAR TERMINATOR

2Z2T0n=x

- SPACECRAFT SUNSET

MSFN LOS

START OF INDICATED

REVOLUTION GAMMA RAY*
X-RAY

_ ALPHA PART

- DARKNESS LASER ALTM

MASS SPECT

SPACECRAFT SUNRISE

- LUNAR TERMINATOR
> MSFN A0S

Ml SPACECRAFT NOT IN—
sT SIM BAY POSITION

N1 SCHEDULED TELEVISION

<' ¢ > SUBSOLAR POINT

*DEGRADED SIM BAY DATA

z-_———






SECTION 1 - FLIGHT PLAN NOTES







II.

FLIGHT PLAN NOTES

Crew

A.

Crew designations are as follows:

Designation Prime Backu
Commander ({CDR) Scott Gordon

Command Module Pilot (CMP) Worden Brand
Lunar Module Pilot (LMP) Irwin Schmitt

B. The nominal CM couch positions are:

Activity Left Center Right
Launch thru TLI CDR CMP LMP
T&D thru Entry CMP CDR LMP

C. The PGA's are worn as shown in Table 2-1.

D. The Crew Biomedical Harness and sensor wearing schedule is
shown in Table 2-2.

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

F. Negative reporting is used in reporting completion of each
checklist.

G. Al1 onboard gauge readings are read directly from the gauges
with no calibration bias applied.

CSM Systems

A. Communications

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.  VHF Duplex B is used for launch, and Simplex A is
used for earth-orbit operations.

3. Table 2-3 summarizes the MSFN coverage available for
the CSM.
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DSE

6.

Table 2-4 contains a summary of the scheduled CSM & LM
TV transmissions.

MCC-H switches OMNI antennas during TLC and TEC rest

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

To optimize the return of SIM Bay data, the crew will
manually acquire with the HGA during awake period.

During the earth-orbit phase, the CSM LBR data is re-
corded when the CSM is not within MSFN coverage. The DSE
is dumped during the pass over the US prior to TLI if
possible.

CSM HBR data will be recorded during all P24 landmark
tracking.

CSM HBR will be recorded during all CSM engine burns, at
Sim Door Jettison, TD&E, and during DAC/SXT Photo test.

LM LBR data will be recorded during LOS periods between
CSM/LM Separation and PDI.

Along with manually acquiring MSFN with the HGA, the crew,
instead of the ground, will rewind the DSE prior to the
manual HGA acquisition to optimize the return of SIM Bay
data. The crew will rewind manually for playback at a
specific time.

A1l entry data will be recorded in HBR during the blackout.

Electrical Power

1.
2.
3.

The CSM normally remains powered up throughout the mission.
Table 2-5 1ists the fuel cell purges.

Based on cryo purity and performance, the time between fuel
cell 02 purges may be increased to coincide with water

dump times. The 02 purge at 10.5 hours allows a judgement
to be made on the defined purge schedule.
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4. The cryogenic heaters are managed such that the planned
usage is obtained out of each 02. The H2 fans are oper-

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

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

D. ECS and Water Management

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

2. Waste water dump and fuel cell purge criteria:

(a) Waste water dumps, fuel cell purges, and urine dumps
in lunar orbit are scheduled at the following times:
(see table 2-5 for the scheduled fuel cell purges
and waste water dumps)

(1)

(2)

(b) The

(c)

and

(1)

(2)

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

H2 fuel cell purges are scheduled at every other
02 fuel cell purge after the first 02 fuel cell
purge

most opportune time to perform waste water dumps
fuel cell purges are as follows:

Immediately after the sextant star check in maneu-
ver preparation or cislunar navigation

Behind the moon, with completion of dump or purge
before A0S

If possible, dumps and purges are not scheduled during

the

following periods:

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

(2)

before the midcourse change only

Eight hours before MCC-5
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(d) Dumps and purges are not schedu1ed during the following
MSFN tracking periods:

(1) Between MCC-4 and LOI

(2) Four hours before DOI

(3) Ten hours before MCC-7 until entry
(e) A11 waste water dumps are manual.

3. Only one CO02 absorber filter (LiOH canister) is changed
at a time. Table 2-7 Tists the LiOH canister change
schedule. There are 30 filters on board, with 28 stowed
at launch, only 23 are required.

4, At lift-off, the cabin contains 60% 02 and 40% NZ' The

CM ispurged after launch. The purge is terminated
prior to LM pressurization after TLI. After the LM is
configured for ejection, it is isolated and the CM is
purged for eight more hours.

5. CSM 02 pressurizes the LM after transposition and docking;
and repressurizes the LM before TLC LM entry, Sim Door
Jett and LM activation.
E. Guidance and Navigation

1.  REFSMMAT Definitions

(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. The FDAI, at launch, will dis-
play roll 170° (launch azimuth +90°), pitch 90°, and
yaw 0°.
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(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 then perpen-
dicular to the ecliptic and directed south. At the
beginning of the PTC Mode the spacecraft maneuvers to
an FDAI display of pitch 90°.

(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 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°. In the
case of the DOI TRIM burn, the IMU X-axis may be a-
Tigned 45° from the spacecraft body axis at ignition
attitude. The Z-axis is in the plane formed by the
X-axis and the position vector and directed down
toward the moon.

(d) The "Landing Site" REFSMMAT is used for DOI, PDI,
landing, and CSM lunar orbit activities up to the sec-
ond plane change. This REFSMMAT places the CSM IMU
X-axis along the positive Tunar radius vector at the
landing site at the predicted landing time and places
the Z-axis in the direction of flight parallel to the
CSM orbital plane. At nominal touchdown, the IM FDAI
displays roll 0°, pitch 0°, and yaw 0°.

(e) The "Lift-Off" REFSMMAT is used for all Tunar activi-
ties after plane change 2, through rendezvous, and M
jettison. This REFSMMAT places the CSM IMU X-axis
along the positive Tunar radius vector.at the landing
site at