
_TP. rP
e°°%°°%°l%°°°a%%'o
o°°o°o°o°°°e,,*°l,l,'t'o

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

: ii!i!i!iiiiiiiiiiiiil._ FINAL
•_" i!i!i!ii_iii!i!i!i!i!:.:

::::::::::::FLIGHT PLAN-.%%%'o*.%'o%=e%'e
_-'_o%'o'.'e'e':='.'.%

.,==_ .%%'.'.°.°.'.'=%',%

::::::::::::::::::::::::

__ APOLLO 8='.%%%°.%°.',%=,=1
°%%=.=...%=.%*====°
°*==°**.=°=o°.°....%%
.:.:.:.:.:..:,:.:,:,:.:.
=======================

=..%%,.%%%%-,o'==
:,:.:.:.:.:.:.:o:.:.:

°°°=-.,.,.,=%-.%%,

...... :::::::::::::::::::::: AS-503/CNM-103*o°.°.=°,.,.-.°o-°°,-
• .°°-=-=%.°*%*=,=
° %%%%=°*°=%.°=.=

°=.=.°...,°°...°°°.==..°===.=.....
-,_,-,%°..,°°°°°°°.°°°

:::::::::::::::::::::::
.,.°=-=*°°°=°*,%%°o°o
,:.:,:,:o:o:o:o:.:.:.:°
:,:,:.:.:.:.:-:o:.:.:.:
=,=-.°°*°-°-.***.,.*.o°
,:,:.:o:,:.:-:,:.:.:-:o
:.:,:,:o:.:-:,:-:-:°:-:

!:i:i:i:i:i:i:i:i:i:i:i NOV22.196B
!!iiiii!ii!iiiii_!iiii
°%-°-°-o,.°.-.°oO.°.°°
o°.°°°,°°,°°°°o°o-,-°-.

:::::::::::::::::::::::
ii!iiiiiiii-iiiii?iii!
iiiii!iiiiiiiiiiii!iiii
i:!:!:i:i:!:i:i:i:i:i:i

iiiiii!iiiiii:-i?i!iiii PREPAREDBY
::::::::::5:-::::::::: FLIGHT PLANNING BRANCH
..°.*o......%..,...%.
...,..OoO***_..,%.,...
::::::::::::::::::::::: EL IGHT CREW SUPPORT O/VISI_

iii!iiiiii!ii?i?i!iiiii

IMANNED SPACECRAFT CENTER
HOUSTON. TEXAS

°°°°o°°°°-°-°°°°°°°°°°_

:::::::::::::::::::::::INDEXINGDATA

iiiiiiiiiii!i!iiii!iiiiDAT_. OP,q # T PGM SUBJECT SIGNATOB LOC

L P ::::::::::::::::::::::: _ " _ " L:-_ :::::::::::::::::::::::_-,_-_ r,;__._ R,, t:tfo (..._,_O _-,'..:< -

" DEC_ 1968



APOLL0AS503/CSM103

FINkLFLIGHTPLAN

November 22, 1968

Submittedb,"J, d _
T. A. Guillory _4

Flight Planning Branch

_ _ W.J.NorthChief, Flight Crew Support Division

Donald _. Slayton /\

Director of Flight Cre_ Ooerations

Concurrence:` L4___ _ _ ____2,.IL_George
Manager , Apollo Spacecraft Program

Concurrence: _ _ _j_ _ _

f--_. _6"y" Christophe_/C. Kraft, Jr.

Director of Flight / Operations

Any comments or questions regarding this document should

be forwarded to T. A. Guillory, Flight Planning Branch,

Extension 4271, Mail Cede CF34.



TABLE OF CONTENTS

Pa_e

Introduction ii

Abbreviations iii

Section I - General

i. FlightPlanDescription i-i

2. FlightPlanNotes 1-4

3. ScheduledCommunicationTests i-6

4. UpdateForms 1-7

Section II - Detailed Timeline

I. Launch 2-i

2. TranslunarInsertion 2_3

3. LunarOrbitInSertion 2-51

4. LunarOrbitCircularization 2-55

5. TransearthInsertion 2_71

6. Reentry 2-117

Section III - Consumables Analysis

i. SM-RCS 3-1

2. CM-RCS 3-40

3. SPS 3-41

4. Cryogenics 3-42

5. AverageElectricalPower Loads 3-45

Section IV - Detailed Test Objectives

i. TestObjectiveActivities 4-1

-- 2. Test Objective/Mission Activity Cross Reference 4-2

3. TestObjectives 4-8

SectionV - SummaryFli@ht Pla_ 5-1

i



INTRODUCTION

This Flight Plan has been prepared by the Plight Planning Branch, Flight

Crew Support Division, with technical support by TRW Systems.

This document schedules the AS503/CSMI03 operations and crew activities

to fulfill, when possible, the test objectives defined in the Mission

Requirements, SASO3/CSMI03, C' Type Mission, (Lunar Orbit).

The trajectory parameters used in this Plight Plan are for a December 21,1968
launch, with a 72° launch azimuth and were supplied by Mission Planning and

Analysis Division as defined by the Apollo Mission C' Spacecraft Opera-

tional Trajectory.

The Apollo S Plight Plan is under the configuration control of the Crew
Procedures Control Board (CPCB). All proposed changes to this document

that fall in the following categories should be submitted to the CPCB via

a Crew Procedures Change Request:

i. Items that impose additional crew training or impao_ crew procedures.

2. Items that impact the accomplishment of detailed test objectives.

3- l_ems that result in a significant RCS or EPS budget change.

4- i_ems that result in moving major activities to a different activity

day in the Flight Plan.

_. Items that require a change to the flight data file.

The Chief, Flight Plannin_ Branch (FCSD) will determine what proposed

changes fall in the above ca±egories.

Mr. T. A. Guillory will act as co-ordinator for all proposed changes to

the Apollo S Fiigh_ Plan.

This F!igh_ Plan is no_ to be reproduced without the written approval of

the Chief, Flig_t Crew Support Division.
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ABBREVIATIONS

ACCEL Accelerometer CDH ConstantDelta Altitude

ACT Activation CDR Commander

ACQ Acquisition CDU ControlDataUnit

AEA Abort Electronics Assembly CIRC Circularization

AGS AbortGuidanceSybsystem CK Check

AH AmpereHours CM CommandModule

ALIGN Alignment CMC CommandModuleComputer
ALT Altitude CONT Continue

AMP or amp Ampere CMD Command

AMPL Amplifier CMP CommandModulePilot

ANG Antigua CNTL Control
Ant Antenna CNTLS Controls

AOS Acquisitionof Signal C.O. Cut off

AOT Alignment Optical Telescope C/O Check out

APS Ascent Propulsion Subsystem COAS Crew Optical Alignment Sight

_ ARS Atmosphere Revitalization COMM Communications

_' ASC Ascension COMP Computational

ASCT Ascent CONFIG Configuration
ATT Attitude CP ControlPoint

AUX Auxiliary CRO Carnarvon,Australia

AZ Azimuth CRYO Cryogenic

CSI Coelliptic Sequence Initiation Maneuver

BAT Battery CSM CommandServiceModule

BDA Bermuda C&WS CautionandWarningSystem

BP BarberPole CYI GrandCanaryIsland
BT Burn time

Bio Bio-Medical Data on Voice Downlink DAP Digital Auto Pilot

BiW Black & white D/B Deadband

BU Backup DEDA DataEntryand DisplayAssembly

BRKT Bracket DEGS Degrees

DEPL Depletion

CAL Pt. Arquillo, California DET Determination or Digital Event Timer

CAL CalibrationAngle DIFF Difference
CAM Camera DK Docked

CB CircuitBreaker DOI DescentOrbitInsertion



ABBREVIATIONS (Cont'd)

DPS Descent Propulsion Subsystem GET Ground Elapsed Time

DSE Data Storage Equipment GETI Ground Elapsed Time of Ignition

DSKY Displayand Key Board GLY Glycol
DTO DetailedTest Objective GMT GreenwichMean Time

DUA Digita! Uplink Assembly G&N Guidance and Navigation

DWN Down GNCS GuidanceNavigationControlSystem
GWM Guam

E Erasable GYM Guaymas,Mexico
ECS Environmental Control Subsystem

EPH EarthFarHorizon HA ApogeeAltitude
E1 Earth (atmosphere)Interface HAW Hawaii

ELDMK EarthLandmark HBR HighBit Rate (TLM)

EMS EntryMonitorSystem HD HighlyDesirable

ENH EarthNear Horizon HGA llighGain Antenna

EPO EarthParkingOrbit HI High

_. EPS ElectricalPower Subsystem Hp Perigee Altitude
EQUIP Equipment HSK Honeysuckle(Canberra,Australia)
EST EasternStandardTime HTR Heater

EVAP Evaporator HTV USNSHuntsville
EVT Extravehicular Transfer

EXT External ID Identification

IGN Ignition
f F Stop IMU InertialMeasurementUnit
FC FuelCell INIT Initialization

FDAI Flight Director Attitude Indicator INT Intervalometer

FLT Flight IP InitialPoint

FM FrequencyModulated IU InstrumentationUnit
FOV Fieldof View IVT IntravehicularTransfer

fps Feet per second

FQ FlightQualification JETT Jettison
FT or ft Feet

FTP Full ThrottlePosition kwh KilowattHour

GBI GrandBahama LAT Latitude

GDC GyroDisplayCoupler LBR Low Bit Rate (TLM)

GDS Goldstone,California LBS or ibs Pounds



i .
ABBREVIATIONS (Cont' d)

LCG LiquidCooledGarment MEAS Measurement

LDG Landing MER USNSMercury
LDMK Landmark MET MissionEventTimer

LEB Lower Equipment Bay M/I Minimum Impulse
LFH LunarFarHorizon MIN Minimum

LGC LM GuidanceComputer MLA MerrittIsland
LH Left-hand MNVR Maneuver

L/H Local Horizontal MON Monitor

LHEB Left-hand Equipment Bay MSFN Manned Space Flight Network

LHFEB Left-hand Forward Equipment Bay MTVC Manual Thrust Vector Control

LIOH Lithium Hydroxide

LLM LunarLandingMission NAV Navigation
LLOS Landmark Line of Sight NCC Corrective Combination Maneuver
LM LunarModule nm NauticalMiles

LMP LunarModulePilot NOM Nominal

< LNH Lunar Near Horizon NSR Nominal Slow Rate

LOI LunarOrbitInsertion NXX Noun XX

LONG Longitude

LOS Lossof Signal OBS Observation

LPO Lunar Parking Orbit O/F Oxidizer to Fuel

LR LandingRadar OPER Operate
LT Light ORB Orbital

L_ _lIL_[i_ UK_ UrDIE _ate _isp_ay Earth and Lunar
LV LaunchVehicle ORIENT Orientation

L/V Local Vertical OVHD Overhead

LVPD Launch Vehicle Pressure Display
P Pitch

M Mandatory PAD VoiceUpdate

MAD Madrid,Spain PCM PulseCodeModulation

MAN Manual PC Pericyntiian

MAX Maximum PGA PressureGarmentAssembly

MAX Q Maximum Dynamic Pressure PGNCS Primary Guidance Navigation Control Section

MCC Midcourse Correction PIPA Pulse Integrating Pendulous Accelerometer
MCC-H Mission Control Center - Houston PM Phase Modulated

MDC Main DisplayConsole POL Polarityor Polarizing



ABBREVIATIONS (Cont'd)

PREF Preferred S Shaft

PREP Preparation SA ShaftAngle
PRESS Pressure S/C Spacecraft

PRIM Primary SCE SignalConditioningEquipment
PT Point SCS StabilizationControlSystem
PRN Pseudo-RandomNoise SCT ScanningTelescope

PROP Proportional SEC Secondary

PU PropellantUtilization SECO S-IVB Engine Cut-off

PUGS Propellant Utilization and Gaging System SEP Separate
PTC PassiveThermalControl SEQ Sequence

PWR Power SLA ServiceModuleLM Adapter

Pxx ProgramXX SLOS StarLine-of-Sight
SM Service Module

Qty Quantity SPOT SpotMeter
SPS Service Propulsion System

R Roll SR Sunrise

R&B Red& Blue SRX S-BandReceiverModeNo.X

RAD Radiator SS Sunset

RCDR Recorder STX S-BandTransmitModeNo. X

RCS ReactionControlSubsystem STBY Standby

RCU RemoteControlUnit Sw Switch

RCV Receiver SXT Sextant

RED USNSRedstone SYNC Synchronization

REFSMMAT Reference Stable Member Matrix

REG Regulator T Trunnion

REQD Required T Timeof EphemerisUpdateEPHEM
RH Right-hand
RNDZ Rendezvous TA TrunnionAngle

RR RendezvousRadar TAN Tananarive

RSI Roll StabilityIndicator TCA Time of Closest Approach
RT RealTime TBD To Be Determined

RTC Real-TimeCommand TEC TransEarthCoast

Rxx RoutineXX TEl TransearthInsertion
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ABBREVIATIONS (Cont'd)

TEMP Temperature AV VelocityChange(Differential)
TERM Terminate AVC VelocityChangeat EngineCutoff

TEX CorpusChristi,Texas AR PositionChange (Differential)

T&D Transposition and Docking

TGT Target 8-balls FlightDirectorAttitudeIndicator(FDAI)

TIG Timeof Ignition LBS or Ibs Pounds
TLC Trans Lunar Coast

TLI Translunar Insertion

TLM Telemetry CAMERANOMENCLATURE
TPF Terminal Phase Final

TPI Terminal Phase Initiation 2/80/B3 - Hasselblad No. 2/80mm Lens/Stowage Location
TPM Terminal Phase Midcourse 16/18/20 - 16mm Camera/18mm Lens/20 Frames Per Second

T/R Transmitter/Receiver 1/150/New B&W/INT - Hasselblad No. 1/150mm Lens/VSE New

TRANS Translation B&W Magazine/with interferometer

TV Television C-EX - colorfilm - external

_. TVC Thrust Vector Control POL FILTER 1/4 - Polarization filter, Shutter Speed 1/4

TWR Tower S0368- Typeof ExternalFilm
2/80/H.S. - Hasselblad No. 2/80m_n Lens/High Speed Film

lIMB Umbilical Cable/BRRT/R&B - Use Power Cable, Camera Mounted on Bracket

UNDK Undock withRed& BlueFilter

US United States Pass

VHF Very High Frequency
VLV Valve

Vxx Verb xx

W/O Without

WRT With Respect to
WTN USNS Watertown

XFER Transfer

XMIT Transmit or Transmitter

XPONDER Transponder

Y Yaw
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FLIGHT PLAN DESCRIPTION

DAY i

The spacecraft is launched into a 100-nm circular orbit with a launch

azimuth that varies between 72° and 108 ° during the daily launch window.

The lift-off time varies during the monthly launch window, but is con-

- strained to daylight launches. The trajectory for this flight plan is

a 72° launch azimuth December 21, 1968 with a 12:51:00 GMT (7:51:00 AM, EST)
lift-off. Both the variable lift-off time and launch azimuth effect the

earth:orbit station coverage, IMU alignment time, translunar and trans-

earth coast time, and lunar surface lighting conditions.

The spacecraft remains attached to the S-IVB for approximately 4 hours.

During this time, the crew checks out the CSM systems, performs an optics

check, IMU realignment to the pad REFSMMAT, monitors the TLI maneuver,

and performs transposition and separation from the S-IVB. The crewmen

doff and stow their helmets and gloves prior to TLI and they are not

donned again. The TLI maneuver places the S/C in a free return lunar
trajectory.

Following TLI, the CMP doffs his PGA, performs an IMU realign, and a series

of star/earth horizon sightings. All translunar and transearth sightings

contain three marks per set. After these sightings, the CDR and LMP doff

and stow their PGA's. At this point, the first eat period is scheduled.

f
At TLI + 6 hours (09:00 GET), the first MCC decision point is scheduled.

Before this point and prior to each midcourse, there is a MCC-H state

vector update, target load, maneuver pad update, ar IMU aligr_ment, and systems

checks. For the nominal trajectory, the midcourses are nominally zero.

After MCCI, a series of star/earth landmark sightings is scheduled at which

time the CDR sleep period begins (ii:00 GET) followed by the CMP and LMI°

sleep period (]8:00 GET). During the CDR sleep period, the CMP performs

a series of star/earth horizon sightings.

DAY 2

Crew activity on day 2 begins at approximately 24:00 GET. At 26:30 GEt,

the CMI° performs a series of star/earth horizon sightings, then MCC_

at TLI + 25 hours (28:00 GET), followed by another series of star/e_rth

horizon sightings. Then the CDR sleep period begins (29:00 GET) followed

by the CMP and LMP sleep period (36:00 GET). During the CDR sleep period,
TV is scheduled for 15 minutes (31:15 GET) and a series of star/earth

horizon sightings is performed at (34:15 GET). During day 2, MCC 3 occurs at

L01 -22 hours (47:00 GET). The maneuver is preceded by a series of star/earth

horizon sightings.

F

i-i



DAY 3

Crew activity on day 3 begins at approximately 48:00 GET. During the CDR

sleep period (52:00 GET), the CMP performs a series of star/lunar horizon

sightings (52:15 GET) and TV is scheduled for 15 minutes (55:15 GET). At

LOI - 8 hours (61:00 GET), MCC4 is scheduled. The CMP and LMP sleep period

(62:00GET) is scheduledbetweenMCC4 and L011.

At 69:07 GET, the L011 maneuver places the S/C into a 60 x 170-nm lunar

orbit. Scheduled during the first two lunar revolutions are camera prep-
aration, eat period, COAS ground track determination, control point and

pseudo landing site, observations, photographs of targets of opportunity,

TV transmission, and LOI 2 preparation. The IMU is realigned once during

each dark period in lunar orbit.

DAY 4

Crew activity on day 4 begins at approximately 72:00 GET. At 73:31 GET,

the LOI 2 circularization maneuver places the S/C into a 60-nm circular

orbit. Scheduled during revolutions 3 and 4 are a 2-hour CMP rest period,

landmark training photography, vertical stereo photography, and landmark

lighting evaluation.

Scheduled during revolutions 5 and 6 are a 3-hour CDR rest period, one

control point landmark tracking, and a pseudo landing site tracking during

each daylight period. Each tracking consists of 4 marks.

Scheduled during revolutions 7 and 8 are a 2-hour LMP rest period, three

control point landmark trackings, and a pseudo landing site tracking during

each daylight period. Each tracking consists of 4 marks.

Scheduled during revolutions 9 and I0 are a 2-hour CMP rest period, convergent

stereo photography, an eat period, TEl preparation, and the TEl maneuver
at 89:15 GET.

After TEl, the CDR sleep period begins (89:20 GET) followed by the CMP and

the LMP sleep period (94:00 GET). During the CDR sleep period, the CMP

performs a series of star/lunar horizon sightings.

DAY 5

Crew activity on day 5 begins at approximately 96:00 GET. After the sleep

period, the CMP performs a series of star/lunar horizon and star/earth

horizon sightings; then MCC 5 at TEl + 15 hours (I04:00 GET), followed by

TV transmission at I04:15 GET and a series of star/earth horizon sightings

(105:15 GET).

During the CDR sleep period (105:00 GET), the CMP performs a series of

star/lunar horizon and star/earth horizon sightings. The CMP and LMP

sleepperiodsbeginat 112:00GET. _-_

1-2



DAY 6

Crew activity ou day 6 begins at approximately 120:00 GET. After a series

of star/earth horizon sightings, MCC 6 is scheduled at TEl + 55 hours

(122:00 GET) followed by a series of star/lunar horizon and star/earth

horizon sightings. Also scheduled is the CDR sleep period (127:00) and

both the CMP and LM!_ sleep periods (134:00). During the CDR sleep period,

TV transmissiom is scheduled (128:00 GET), and the CMP performs a series
" of star/earth horizon and star/lunar horizon sightimgs. After the sleep

period, the CMP does a series of star/earth horizon sightings.

DAY 7

Crew activity on day 7 begins at approximately 144:00 GET. At E1 minus

2 hours (144:50 GET), MCC 7 is scheduled. CM/SM separation nominally occurs

at 146:35 GET with splashdown in the Pacific Ocean approximately 20 minutes
later.

.f
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FLIGHT PLAN NOTES

A. CRE_

i. Crew designation is as follows:

Desi6matiou Couch Postion Prime Backup

Commander(CDR) Left Borman Armstrong
Command Module Pilot (CMP) Center Lovell Aldrin

LunarModule Pilot (LMP) Right Anders Haise _-_

2. The crew will nominally follow a 17-hour work/7-hour rest cycle

where possible. One crewman will be awake at all times with all _
crewmen awake during major burns. The crew will eat together /
when possible with additional activities held to a minimum during

eat periods. The eat period is normally one-hour duration.

3. The pressure suits will be doffed after TLI and donned prior to

entry. Helmets and gloves will be doffed prior to TLI and will

remain off until prior to entry.

4. A crew status report will be made twice a day on each crewman.

5. General flight plan updates containing changes to the following

day's activity schedule, will be voiced up once per day.

6. Negative reporting will be used in reporting completion of each
checklist.

B. COMMUNICATIONSAND INSTRUMENTATION

I. S-band will be prime for voice, ranging and PCM with the VHF used

as backup for voice during near earth phases (< 4000 nm). The

S-band backup voice system will be checked during the first orbit

and the high gain antenna checked after S-IVB/CSM separation.

2. The Flight Qual Recorder will be used as follows:

a. Lift-off -45 seconds through 0:12:00 GET

b. TLI -2 minutes through TLI cutoff +i minute

c. CSM/S-IVB Sep -2 minutes through Sep +i minute

d. L011 -2 minutes to end of tape

1-4
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3. The DSE will normally be dumped by real time command (RTC).

4. During communications, the spacecraft will be referred to

as "Apollo 8" and the ground as "Houston". The crew member

call sign will be their assigned crew position.

C. CSM SYSTE_

I. The spacecraft (S/C) lift-off switch positions are listed in

Apollo (CSM 103) Operations Handbook (AOH), Volume 2,

August 19 1968.

2. Fuel cell purging for H2 and 02 will be scheduled R/T.

3. The S/C will remain fully poweredup throughout the mission

(IMU, CMC and SCS always in operate) with the optics on as required.

4. IMU drift checks are scheduled after TLI, before LOll, on

revolutions 2 and 4 through I0 in lunar orbit, and prior
to entry.

5. The potable water is chlorinated at 24-hcur intervals.

6. All onboard gage readings will be read directly from the

f spacecraft gages and not corrected by the appropriate factors.

1-5
f
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SCHEDULED COMMUNICATIO_ TESTS

CSM SIGNAL /GROUN])

GET nm ANTENNA COMBINATION / ANT COMMUNICATIONS MODE
!

03:20 OMNI 4.2 / 85' GDS Carrier,PRN,voioe, 51.2 KBPS TM

05:45 2z HI GAIN 4.2 / 85' GDS Carrier,PHN,voice, HBR TM

24,000 HI GAIN 6.2 / 85' GDS Carrier,PRN,Voice, HBR TM

24,000 HI GAIN .2 / 85' GDS Plybk of Recorded Voice & LBR TM
!

07:00 35,000 HI GAIN 4.3 I 85' GDS Carrier,PRN,voice,LBR TM
to 35,000 _I GAIN 6.3 _ 85' GDS Carrier,PRN,voice,LBR TM

08:00 35,000 H_GAIN 5.2 I 85' GDS Carrier,PRN,voiceHBR TM

35,000 HI _IN S.l / 85' GDS Carrier,voice and LBR TM
l

29:00 ii0 000 HI GAI_ 4 _ 30' ASC Carrier,PRN, Voice

to II0 000 HI GAIN 5 / 30' ASC Carrier PRN, Updata
30,000 110 000 HI CAIN 6 / 30' ASC Carrier PRN, Voice, Updata
or Ii0 000 HI GAIN _ 30' ASC Carrier BU Voice

125,000 ii0 000 HI GAIN 30' ASC Carrier PRN, Voice, HBR TM

to ii0 000 HI GAIN .2 30' ASC Carrier PRN, Voice, HBR TM
126,000 Ii0 O00 HI GAIN ,3 30' ASC Carrier PRN, Voice, LBR TM

Ii0 000 HI GAIN 30' ASC Carrier Voice, HBR TM
II0 000 OMNI 90'ASC Carrier PRN

110 000 0MNI 30' ASC Carrier LBR TM

Ii0 000 OMNI 30' ASC Carrier Key Subcarrier
ii0 000 OMNI / 1.7 30' ASC Carrier PRN Ranging -_

I .8 30' ASC Carrier BU Voice, LBR TMii0000 OMNI ;

II0 000 OMNI / .10 kS0' ASC Carrier BU Voice
! \

o
i2o,ooo IGAIN< % ATINoS'GDSOSMTeIevi io

69:00 205,000 HI GAIN / 6.2 ' Carrier, PRN, Voice, HBR TM

205,000 HI GAIN / 6.3 85' _ Carrier, PRN, Voice, LBR TM

205,000 HI GAIN / .2 85' __ybk of Recorded voice &LBR TM

89:00 205,000 HI GAIN/z/_" -4 85' C_television

1-6
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Pages I-8 thru 1-21 contain the following voice update forms
and the explanation for the abbreviations and symbols used.

Pg I-8 and I-9 TLI PAD/EXPLANATION

-_ Pg I-I0 and I-II P27 UPDATE PAD/EXPLANATION

Pg 1-12 thru 1-14 MANEUVER PAD/EXPLANATION

Pg 1-15 thru 1-17 ENTRY PAD/EXPLANATION

Pg 1-18 thru 1-21 MAP UPDATE PAD/EXPLANATION

f z-?



TLI

x " : x : "• • TB6p "

X X X X X X ' R -_

x x x x x x ii P

X X X X X X , Y

X X X ** X X X : BT

AVC'

+ + Vl

X X X X X X RSEP

X X X X X X P SEP

X X X X X X Y SEP
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TLI PAD

TB6p X:XX:XX(HRS:MIN:SEC) PREDICTED TIME OF BEGINNING OF
S-IVB RESTART PREPARATION FOR
TLI (TB6 = TLI IGN -9 MIN)

R XXX (DEG) PREDICTEDSPACECRAFTIMU
I-" P XXX (DEG) GIMBALANGLESAT TLI

Y XXX (DEG) IGNITION

BT XX:XX (MIN:SEC) DURATION OF TLI BURN

AVC' XXXXX.X (fps) NOMINAL TLI AV SET INTO
EMS AV CONTROL

VI +XXXXX (fps) NOMINAL INERTIAL VELOCITY
DISPLAYED ON DSKY AT TLI
CUTOFF

xxxlIP SEP XXX EG GIMBAL ANGLES AT COMPLETION
Y SEP XXX (DEG) OF S-IVB MNVR TO CSM/S-IVB

SEP ATTITUDE

f-

F

i-9



P27 UPDATE

PURP vii vtl vii
GET : " : " " "

i304 O l INDEX I ' NDEX I ' INDEX; / i

02 i , : I ! { ! { i t i i

o3 i ,_.... I J i _,___.... i __±____
'-: " ;- ',-- ,--I .....r -- r I t J04 i , 1 i i i

' _ ' _ I ' , L 1 -- 4

06 , l [ I ' i f i _ ! _ ,

07 ',! ?ii ! i iii i- -_--.-_. 4 -_.... _ --r -- ...... T-----[----,-----------

'° i !Z
_2 i i i ' i i i i ': I i

13 _ i I _ ' ,.. L_ .l--t-
Is ' i i i _ _- ---F--I--

1- : - ! ....... T- "-.... -- --" '-".... T r
q i _ i •16 ! i i I '

.... = .... i .... _---_---!-- _....... _ ----= --

i t ]
17 . i ! ...... " _ "- I. "-_I I ! -_ --20 i

2, , : '.2 L i i i
22 : ' ' { ; : ' _'. i i ', I : _ ,

! , . i "
23 • . _ I

i _ ' _ i , I

24 _ , i , i

N34 HRS X X X X X X

MIN X X X X X X'X X
........ 7 --_- - T--; i

NAV CHECK SEC X X X X : {:

N43 LAT 0 _._• 0 :
LONG _ ;

ALT + O + O

i-i0



P27UPDATE

PURP XXX TYPE OF DATA TO BE RECEIVED
(SUCH AS: NAV - LIFT-OFF TIME)

V XX TYPEOF COMMANDLOAD
(70 - 71!- 72 - 73)

r
GET XXX:XX:XX(HR:MIN:SEC) TIME DATA RECORDED

Ol XX (OCTAL) INDEX NO. OF COMMAND WORDS
IN LOAD

02-24 XXXXX NO. OF CORRECTION COMMAND
WORDS

NAV TO CONFIRMPOINTABOVEGROUND
CHECK TRACKFORA GIVENTIME

T XX:XX:XX(HRS:MIN:SEC) TIME

LAT XX:XX (DEG) LATITUDE

LONG XXX:XX (DEG) LONGITUDE

f ALT XXX.X (nm) ALTITUDE:

f

f i-ii



I

NANEUVEF:

PuR)'OSL"
!

N3RTH _, SOUTH / PRO._VGUhb
S_T STARS

!+ WT ,l<-7

R ALIGN i I0 0 ,, P',-R;,AN48F ALIGN i 0 0 YTR_:A

Y ALZGN i+ 0 0 HRS GKT;

!+ 0 0 0 M:N I_J$3

+ 0 SEC
II

I AVx NEI

LLLASE ,,

AVy

i , • iAVZ

X X X IR
i

X X X j_
-X X X f
I:

i'--r HA k44

i •

+ _VT

HORIZON/WINDOW X X X : 3"F
X ,SVC

X X X X : SXT$

--P 0 9FT

+ C 0 ":'RN

X X X BSS

l ISPAX X i ,

X X X i • ,i (.;XP

i ' LAT k6

OTHER 0 •
LONG

• i

+ P,TGO EMS -_-_,
D

+ VIO

I " • CET .05G

, ,.J

1-12



MANEUVER PAD

PURPOSE XXXXXX TYPE OF MNVR TO BE PERFORMED

PROP/GUID PROPULSION SYSTEM (SPS/RCS)/
GUIDANCE (SCS/G&N)

_- WT XXXXX (lbs) PREMANEUVERVEHICLEWEIGHT

F P TRIM X.XX (DEG) SPS PITCHGIMBAL OFFSETTO
PLACE THRUST

Y TRIM X.XX (DEG) SPS YAW GIMBAL OFFSET TO
PLACE THRUST

GETI XX:XX:XX TIME OF MNVR IGNITION
(HRS:MIN:SEC)

AVX XXXX.X (fps) P30 VELOCITY TO BE GAINED
AVY XXXX.X (fps) COMPONENTS IN LOCAL VERTICAL
AVZ XXXX.X (fps) COORDINATES

R XXX (DEG) IMU GIMBALANGLESOF
P XXX (DEG) MANEUVERATTITUDE
Y XXX(DEG)

HA XXXX.X (nm) PREDICTED APOGEE ALTITUDE
S AFTERMANEUVER

Hp XXXX.X (nm) PREDICTED PERIGEE ALTITUDE
AFTER MANEUVER

AVT XXXX.X TOTAL VELOCITY OF MANEUVER

BT X:XX (MIN:SEC) MANEUVER DURATION

AVC XXXX.X (fps) PREMANEUVER AV SETTING IN
EMS AV COUNTER

SXTS XX (OCTAL) SEXTANT STAR FOR MANEUVER
ATTITUDE CK

SFT XXX.X (DEG) SEXTANT SHAFT SETTING FOR
MANEUVER ATTITUDE CK

,f- TRN XX.X (DEG) SEXTANTTRUNNIONSETTINGFOR
MANEUVER ATTITUDE CK

BSS XXX (OCTAL) BORESIGHT STAR FOR MANEUVER
ATTITUDE CK USING THE COAS

SPA XX.X (DEG) BSS PITCH ANGLE ON COAS

_- 1-13



MANEUVERPAD(cont'd)

SXP X.X (DEG) BSS X POSITIONON COAS

LAT XX.XX LATITUDE AND LONGITUDEOF THE
LONG XXX.XX LANDING POINT FOR ENTRY

GUIDANCE

RTGO XXXX.X RANGETO GO FOREMS 4
INITIALIZATION

VIO XXXXXX (fps) INERTIAL VELOCITY AT .O5G FOR
EMS INITIALIZATION

GET(.O5G) XX:XX:XX TIME OF .05G

NORTH& STARSFOR TELESCOPEFOR
SOUTH BACKUPGDCALIGN
SET STARS

R, P, Y ATTITUDETO BE SET IN
(ALIGN) ATTITUDESET TW FOR BACKUP

GDC ALIGN

ULLAGE NO. OF SM RCS JETS USEDAND
LENGTH OF TIME OF ULLAGE

HORIZON WINDOWMARKINGAT WHICH
WINDOW HORIZONIS PLACEDAT A

SPECIFIEDTIG (ATTCK) -_

f

1-14



ENTRY

t i, AREA

xix_x . x'xi_ !,-- __ ! R .05G

X--!X:X-'-, ':.... _......... X X:X;'-7 .......Fi.,/ P .05G
- X!-x-Tx-...._-t....... _--1--T-+--_-

, _ X :X}X i I i Y .05G

. • . • = { : i _ : .GET HOR

: ......... _ .... ' ' iX i iX X Xl ! i X X ....... '_--_ P CK

O i I & _ O: : ! I LAT N61........ ' ti • • " " T..... LONG
t , • r

x x_:xi _ i x xlx, i ' MAXG, • e

+, l , + !i i L v.oo .ooe : - 0 jO i 6 T4OOK
-I-'_ i : : ! I.I. I ' : ': ! _ RTGO EMSI

+ I i ' I = ' '' + , , : VlO

i " i ' • ! • i RRT

X X ' : X X; • : RET.O5G*

+ ' 0 0 _ = DL MAX "k..... ! _. •

+ 0 0 _, + 0 Of : " DLMIN "2"69=''- -! .... , ..... , = __ e.
+ ,. : _ ! + i i i I

, I I ,,L ,v,,N "A"

X X X X X :X . , DO
........ • . : .... • .- • ..

' " RET VCIRCX X : X=X . :
X X : X X : RETBBO
..... ...... : . : . .: ..........

• ' i o i
X X , • ! X :X . • RETEBO

X X : X X'. . , ° RETDRO

X . X X X X X X X ' SXTS
...... ___. ! _.: _ ..... _ .... ._. ._......
+ 0 + i 0 SFT
......... ; __o .......... : ..... : _• .......

+ ' ," :0 0 + , ,0 0 TRN
X X X X X X ' BSS

_" X__X:r - -:-- x_X[-- ...... : ___SPA

××x 1. ××× I. s×P
X X X" X X X X X LIFT VECTOR

f

i-J5



ENTRYPAD

AREA XXX SPLASHDOWNAREA DEFINEDBY
TARGET LINE

R .O5G XXX(DEG) SPACECRAFT IMU GIMBAL ANGLES
P .05G XXX(DEG) REQUIREDFORAERODYNAMIC --
Y .05G XXX(DEG) TRIMAT .05G

GET XX:XX:XX TIME OF ENTRY ATTITUDE
(HOR CK) (HRS:MIN:SEC)HORIZ CHECK AT El -17 MIN.

P XXX(DEG) PITCHATTITUDEFOR HORIZON
(HORCK) CHECKAT El -17MIN

LAT ±XX.XX(DEG) LATITUDE OF TARGET POINT

LONG ±XXX.XX(DEG) LONGITUDE OF TARGET POINT

MAX G XX.X (G'$) PREDICTEDMAXIMUM REENTRY
ACCELERATION

V4OOK XXXXX (fps) INERTIAL VELOCITY AT ENTRY
INTERFACE

Y4OOK X.XX(DEG) INERTIAL FLIGHT PATH ANGLE Al
ENTRYINTERFACE -_

RTGO +XXXX.X(nm) RANGE TO GO FROM .O5G TO TARGET
FOR EMS INITIALIZATION

VIO +XXXXX.(fp$) INERTIAL VELOCITY AT .05G
FOR EMS INITIALIZATION

RRT XX:XX:XX
(HRS:MIN:SEC) REENTRY REFERENCE TIME BASED

ON GET OF PREDICTED 40OK
(DET START)

RET .05G XX:XX TIME OF .O5G FROM 4OOK (RRT)
(MIN:SEC)

DL MAX X.XX (G'$) MAXIMUM ACCEPTABLE VALUE OF
PREDICTED DRAG LEVEL (FROM CMC)

DL MIN X.XX (G'$) MINIMUM ACCEPTABLE VALUE OF --_
PREDICTED DRAG LEVEL (FROM CMC)

VL MAX XXXXX (fps) MAXIMUM ACCEPTABLE VALUE OF
EXIT VELOCITY (FROM CMC)

VL MIN XXXXX (fp$) MINIMUM ACCEPTABLE VALUE OF
EXIT VELOCITY(FROM CMC) i-

1-16



ENTRY PAD (cont'd)

DO X.XX (G's) PLANNEDDRAG LEVEL DURING
CONSTANT G

XX:XX TIME FROM El THAT S/C VELOCITY
_- RET VCIRC (MIN:SEC) BECOMES CIRCULAR

RETBBO XX:XX TIME FROM El TO THE BEGINNING
(MIN:SEC) OF BLACKOUT

RETEBO XX:XX TIME FROM EI TO THE END OF
(MIN:SEC) BLACKOUT

RETDRO XX:XX TIME FROM EI TO DROGUE DEPLOY
(MIN:SEC)

SXTS XX(OCTAL) SEXTANT STAR FOR ENTRY ATTITUDE
CHECK

SFT XXX.X(DEG) SEXTANT SHAFT SETTING FOR
ENTRY ATTITUDE CHECK

TRN XX.X(DEG) SEXTANT TRUNNION SETTING FOR
ENTRY ATTITUDE CHECK

- BSS XXX(OCTAL) BORESIGHTSTAR FOR ENTRY
ATTITUDE CHECK USING THE COAS

SPA XX.X(DEG) BSS PITCH ANGLE ON COAS

SXP X.X(DEG) BSS X POSITIONON COAS

LIFT VECTOR XX LIFT VECTOR DESIRED AT .O5G's
BASED ON ENTRY CORRIDOR

1-17



MAP UPDATE

REVI/2 REMARKS

GET (hrs:min:sec)
LOS : :

PM ,

AOS : :

SS : :

LOS : :

SR : :

PM : :

AOS : :

SS : :

REV2/3 REMARKS

GET (hrs:min:sec)

LOS : :

SR : :

PM : :

AOS : :

SS : :

REV3/4 REMARKS

GET (hrs:min:sec)
LOS : :

SR : : i
l

PM : :

AOS : :

SS : :
I

I

I
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f'- MAPUPDATE

REV 7/8 REMARKS

GET (hrs:min:sec)
- LOS : :

r SR : :

PM : :

AOS : :

SS : :

REV8/9 REMARKS
b

GET (hrs:min:sec)

LOS : :

SR : :

PM : :

AOS : :

SS __: :

REV9/10 REMARKS
GET (hrs:min:sec)

1

LOS : :

SR : :

PM : :

AOS : :
SS : :

i
REVIO REMARKS ,

GET(hrs:min:sec) !
LOS : :
SR : :
AOS : :

f- SS : :
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MAP UPDATE

REV4/5 REMARKS

GET(hrs:min:sec) _
LOS : :

SR : :

PM : :

AOS : :

SS : :

REV5/6 REMARKS

GET (hrs:min:sec)

LOS : :

SR : :

PM : :

AOS : :

SS : :

REV6/7 REMARKS

GET (hrs:min:sec)
LOS : :

SR : :

PM : :

AOS : :

SS : :

1-20



r MAP UPDATE

LOS XX:XX:XX(HRS:MIN:SEC) TIME OF MSFN LOSS OF SIGNAL IN
LUNAR ORBIT

.. AOS XX:XX:XX(HRS:MIN:SEC) TIME OF MSFN ACQUISITION OF
SIGNAL

SS XX:XX:XX(HRS:MIN:SEC) TIME OF SPACECRAFT SUNSET IN
LUNAR ORBIT

SR XX:XX:XX(HRS:MIN:SEC) TIME OF SPACECRAFT SUNRISE IN
LUNAR ORBIT

PM XX:XX:XX(HRS:MIN:SEC) TIME OF CROSSING OF MOON'S
PRIME MERIDIAN (150°W)

F
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FLIGHT PLAN
TIME EVEN r REMARKS

-00 45 LMP: FLT RCDR - RECORD

-00:09 LCC: IGNITION COMMAND

-O0:Ol L/V ENGINE LTS (5) - OUT

00:00 LCC:CDR: REPORT LIFT-OFF LIFT-OFF LT - ON, MET STARTS COUNT

Pll AUTO

00:02 CDR: REPORT YAW MNVR

00:11 CDR: REPORT ROLL AND PITCH PROGR#M

INITIATE

00:28 CDR REPORT ROLL COMPLETE

,00:42 MCC-H:CDR: REPORT MARK MODE IB

00:50 LMP: REPORT CABIN PRESS DECREASE

01:17 CDR: REPORT MAX Q

01:50 MCC-H:CDR: REPORT MARK MODE IC

02:00 MCC-H:CDR: REPORT GO/NO GO FOR STAGING

02:05 CDR: REPORT INBOARD ENGINE CUTOFF

02:31 CDR: REPORT OUTBOARD ENGINE CUTOFF LTS l, 2, 3, & 4 - ON

02:32 CDR: REPORT S-IC/S-II STAGING LTS OFF

MISSON AS503/103 EDITION FINAL DATE November 22,1968 PAGE 2-i
MSC FORM 2114C (JUL 67)



FLIGHT PLAN

TIME EVEN T REMARKS

03:00 CDR: REPORT 2ND PLANE SEP >65% THRUST-S-II SEP LIGHT OUT

03:07 CDR: REPORT TWR JETT & MODE II

03:25 CDR: REPORT GUIDANCE INITIATE

03:53 MCC-H: REPORT TRAJECTORY AND GUID.

GO/NO GO

04:00 CMP: REPORT S/C GO/NO GO

05:00 LMP: REPORT S/C GO/NO GO

05:53 MCC-H:CDR: REPORT S-IVB TO ORBIT

CAPABILITY

06:00 CDR: REPORT S/C GO/NO GO

06:15 LMP: OMNI ANT-D IF LAUNCHAZIMUTH<90°

07:00

CDR: REPORT S/C GO/NO GO

08:00

08:20 MCC-H:CDR: REPORT GO/NO GO FOR STAGING

08:40 CDR: REPORT S-II CUTOFF,

S-II STAGING

MISSON AS_03/I03 EDITION FINAL DATE November 22,1968 PAGE 2-ii
iviJ_,VRIYI _JVL ul!
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FLIGHT PLAN
ii

TIME EVENt REMARKS

08:45 CDR: REPORT S-IVB IGNITION

09:00 CDR: REPORT S/C GO/NO GO

MCC-H: REPORT TRAJECTORY AND GUID.

GO/NO GO

09:50 MCC-H:CDR: REPORT MARK MODE IV

lO:O0 MCC-H:CDR: REPORT GO/NO GO FOR ORBIT

MCC-H: REPORT PREDICTED TIME OF SECO

If:21 CDR: REPORT SECO AND HP

ll:31 MCC-H:CDR: REPORT ORBITAL GO/NO GO

12:00 LMP: FLT RCDR - OFF

MI$$ON AS503/I03 EDITION FINAL DATE November 22, 1968 PAGE 2-iii
MSC FORM 2114C (JUL 67)



FLIC_TPLAN
¢DR CMP LMP MCC-Hb

00:00- T _ " *

POST INSERTION CONFIG POST INSERTION CONFIG POST INSERTION CONFIG

SM RCS CK
CM RCS CK

00:15 REMOVE HELMET & GLOVES C&W CK REMOVE HELMET & GLOVES
REMOVE HELMET & GLOVES

ECS POST INSERTION ECS POST INSERTION
CONFIG CONFIG

T GDC ALIGN TO IMU INGRESSLEB EPS PERIODICMONITOR
02 MAIN'REG CK ECS MONITOR CKC

00:30' Y MOUNT& INITIALIZE SPS PERIODICMONITOR
I ORDEAL PUGSTESTl

INSTALL COAS JETTISON OPTICS COVER ECS REDUNDANT COMP CK
T
A COAS HORIZONCK RECORD AAZ CORRECTION FC PURGE CK VOICE
N UPDATE:

AAZCORREC-
TION

00:45

I

T OPTICSCK
C IMUREALIGNP52
R OPTION3 - REFSMMAT BIOMEDSw - CENTER
0 STARID ,
_L Tc t' d )

Ol :00 _ " * *

AS503/I031 FINAL November 22_1968 00:00 - Ol:O0 I/LPO 2-I
_C Form 1910 (OT) (Oct 68) FLIGHT PLANNING BRANCH



FLIGHTPLAN
CDR CMP LMP MCC-H

Ol :00-- " * " '
STAR ANGLE DIFF

TORQU-£-ANGLE½ :.
X
y

Z

01:15 I

REPORT: GYRO TORQUE

Ol:3G ANGLES BACKUP COMM CK GIVE GO FOR

SCS ATT REFERENCE COMM CK

COMPARISONCK VOICE
RECORD ABORT BLOCK PAD' UPDATE:
(TLI+90MINANDTLI BLOCK
+4HOUR) DATA

01:45 RECORDTLIPAD VOICEUPDATE:
TLI PAD

P27 UPDATE:
BIOMED Sw - RIGHT STATE

VECTORS

02 :0O • * • •

l--i.-,-- J " I"'l--AS503/IO3J FINAL November 22,1968 Ol :00 - 02:00 I/LPO 2-2
MSC Form 1910 (OT) (Oct 68) lq.l@i4N'M,_NI_ IUhLI_¢H



BURN STATUS REPORT

X X F--I
TLIATIG

• BT BURNHARTX X

P or Y ATT SHUTDOWN• Vgx RATES DEVIATION TIME RESIDUALS
TRIM_

X X X R TLI IO°/SEC +45 ° B/T+6 SEC &SHUTDOWN SHUTDOWN Vi=PAD VALVE NO TRIM
XXX P

X X X Y TLI PREMATURESHUTDOWN

Vi ha >60,000 nm LUNARORBIT OR FLYBY (DEPENDINGON aV REOD

ha >22,000 nm TWOPHASING MANEUVERSTO SEMI-SYNCHRONOUSORBIT. DIRECT ENTRY

• h ha >41,000 nm HIGH ALTITUDE ORBITS FOLLOWEDBY DEBOOST
, AV TO400nmAPOGEE

• C

X X X FUEL ha lO0 - 41,000 nm EITHER HI ALTITUDE C41,O00 ha) OR LOW ALT,DEPENDING ON LANDMARKS
X X X OX

l X X X UNBALANCE

REMARKS:

> i )



FLIGHTPLAN
¢DR CMP LMP MCC-H

02:00-- *' " . b

02:15

TLIPREP TLIPREP TLIPREP
EMS _V TEST TRANS TO COUCH

GO/NO-GO FOR PYRO ARM GO/NO-GO
GO/NO-GO FOR TLI

02:30 GDCALIGNAND DRIFTCK BIOMEDSw - LEFT

T_

02:45

P47 BURNATTCK FLTRCDR- RECORD

SECOS-IVBINERTIAL FLTRCDR- OFF
SECO +20 SEC S-IVB TO
LH,ORB RATE,HEADS DOWN

03:00 " ' "

J MISSION I EDITION DATE TIMI! J j m,A5503/I03 FINAL November 22,1968 02:00 - 03:00 I/LPO 2-3i

MSC Form 1910 (OT) (Oct68) FLIGHTI_JHNIIWDIIL4NCH



FLIGHTPLAN
CDR ¢MP LMP MCC-H

03: 00- t , b
RECORD GET _EP MNVR VOICE

TLIBURNSTATUSREPORT INIT UPDATE:
GET OFSEP

TRANSCSM STATEVECTOR MNVR INIT

S-IVB MNVR TO SEP ATT TO LM SLOT
UNSTOW PHOTO EQUIP
B3 16mm DAC

03:15 GO/NO-GO FOR 90-MIN 18mm LENS GO/NO-GORT ANG MIRROR
ABORT 16mmC-EX MAG S-BANDXPONDER- SEC COMM TEST

PWR CABLE
TRANSPOSITION FROM 70mm CAM FLT RCDR - RECORD MODE: 4.2
S-IVB +X FOR l fps, 80mm LENS
COAST FOR l MIN, -X 70mm C-MAG
FOR0.5 fps,PITCHUP FLTRCDR OFF
4°/SEC Rl3 SPOTMETER -

NONESS BUS - OFF

03:30. PHOTOGRAPH S-IVB

FLY FORMATION DOFF & STOW PGA 16/18/C-EX, 1/250, fll,
6 fps (I MAG)
2/80/C, 1/250, SPOT
(I0 EXP)

03:45
MNVR TO LOCAL VERTICAL
-X RADIALLY UPWARD
1.5 fps

TRANS CSM STATE VECTOR
TO LM SLOT

04:00 ° • • ,

i"-I.m i - ] - r-l-iAS503/I03 FINAL jNovember 22,1968 03:00 - 04:0g I/TLC 2-4
_C Form lglO (OT) (Oct 68) FLI_TF£ANNIN@_H
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FUGHTPLAN
¢DR CMP LMP MCC-H

04:00 -- * ! , b
IMU REALIGN P52 REPORT PERSONAL
OPTION 3 - REFSMMAT RADIATION DOSIMETER
STAR ID m,-- READINGS
STAR ANG--C-EDIFF --

TORQU-_- A-FTG[_E_S:
X
Y

04:15 Z
i

GDC ALIGN TO IMU CISLUNAR NAVIGATION P23

TRN BIAS
I. STAR 14 ENH

STAR E H
l SET - 3 MARKS
EACH

04:30

2. STAR 15 EFH
STAR E H
2 SETS - 3 MARKS
EACH

04:45

3. STAR 16 EFH
STAR E H

2 SETS - 3 MARKS
05:00 " EACH " • "

A 3 FINAL INovember 22,1968 I 04:00 - 05:00 I/TLC 2-5
ilSC Form 1010 (Nov 68) IILIQNI ' ll_JLN_



FUGHT PLAN
CDR CMP LMP MCC-H

05 : O0 - 'r • . b

/ GROUND TRACK DET P2I RECORD BLOCK DATA VOICE
(TLI+4 HRS & UPDATE:
TLI +ll HRS) BLOCK DATA

DOFF & STOW PGA

05:15
BIOMED Sw - CENTER

I
MNVR TO PTC ATT I
P 331 Y 331 iP Y

r°-_]--O'l°/SEC DOFF & STOW PGA

05:30

COMM TEST
MODES:

KEY V64 S-BANDHIGHGAINANT 4.2
05:45 .CHECKOUT 6.2

.2 FM
DSE
DUMP

06:00 " • • "

MISSION EDITION DATE TIME DAYIRk'V PAGE I

iAS503/i03 FINAL November 22,]968 05:00 - 06:00 I/TLC 2-6
MSCForm 1910 (Nov 88) FLIGHT PLANNING IRANCH



FLIGHTPLAN
:DR CMP LMP MCC-N

06:00

06:15

06:30 EATPERIOD EATPERIOD EATPERIOD

06:45'

07:00 , •

$503/I03 FINAL _November 22, 1968 06:00 - 07:00 I/TLC 2-7
_C Form 1910 (OT) (Oct68) FLIGNTPLANNINGBRANCH



FUGHTPLAN
¢DR ¢MP LMP MCC-Hu

07:00-- _ * " PERFORM
COMMTESTS
MODES: 4.3

6.3
5,2
8.1

07:15

LiOH CANISTER CHANGE
(CARTRIDGE NO. 3 FROM

07:30 A3 INTO CANISTER A)

OPEN COOLANT CONTROL
ATTENUATION PANEL
EVAP WATER CONT SEC
VLV - OFF

07:45- CLOSECOOLANTCONTROL
ATTENUATION PANEL

WASTE STOWAGE VENT - P27 UPDATE:
CLOSED STATE
BATVENTVLV- OPEN VECTOR
(UNTIL SERVICE
METER = O) TGT LOAD

08:00 ° BAT VENT VLV - CLOSED •

AS503/I03 FINAL [November 22_1968 07;00 - 08:Oa I I/TLC 2-8
MSCForm1910(Nov68) FMGHTPI, ANNIIq@IILAMqCH
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BURNSTATUSREPORT MCC'S

X X[_] ; ATIG BURNCHART

X X o BT

F-] P or Y ATT SHUTDOWN• Vgx RATES DEVIATION TIME RESIDUALS
TRIM --

X X X R MCC(ALL IO°/SEC I0 ° B/T +I SEC TRIM TO 0.2 fns
TAKEOVER TAKEOVER

X X X p

X X X y

-_ VgxV
. gY

___ Vg

I . Z
g_ _v

, C

X X X FUEL

X X X OX

X X X UNBALANCE

REMARKS:



FUGHT PLAN
¢DI ¢MP LMP MCC-H

08:00 - " I , ! . b
MNVR TO P52 ATT JlMU REALIGN P52

JOPTION3 - REFSMMAT VOICE
JANDDRIFTCK UPDATE:MNVR PAD
JSTARID , RECORDMNVR PAD
ISTAR ANG--CE_I['_

TORQ-O_ A-N-G i--_S
X

08:15 y
Z

I
V47 TRANS LM STATE

VECTORTO CSM SLOT BIOMEDSw - RIGHT

08:30 EXT _V P30 PIPA BIAS
SPS/RCS THRUST P40/P41 CK
MNVR TO BURN ATT

SXT STAR CK

TRANS TO COUCH

08:45 EMS AV TEST

GDC ALIGN

TLI +6 HRS

09:00 MCC l _V=NO_INALLY ZEROJ . , .

AS503/103 I FINAL November 22_1968 08:00 - 09;00 J I/TLC 2-9 I
i$CFo,m19_0(NovBB) FLIGHTPLANNINGBRANCH
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FUGHT PLAN
CDR CMP LMP M¢¢-H

09:00- " • * '
V66 TRANS CSM STATE SPS MONITOR CK
VECTOR TO LM SLOT

SM RCS CK INITIATEBAT CHARGE
MCC l BURN STATUS REPOR"

TRN BIAS
MNVR TO SIGHTING ATT

[CISLUNAR NAVIGATION P2_
I. STAR 15 ELDMK lO

LAT 28.876°N
LONG/2 56.292°W
ALT O00.Ol
STAR ELDMK
LAT
LONG/2
ALT

2 SETS
09:30

2. STAR 16 ELDMK lO
LAT 28.876°N
LONG/2 56.292°W
ALT O00.Ol
STAR ELDMK
LAT -- --
LONG/2

MNVRTO PTC ATT ALT

P 331 Y 331 GROUND TRACK DET P21P Y

ROL'LO.I°I--SEC

I0:00 . , m •

l--l,-,-j"*'r "" i"*'"-IASSO3/103J FINAL JNovember 22_1968 09:00 - lO:O{} I/TLC 2-I0
MSCFormIglO (Novso) FLIOflTIILANNINOJlL4,NCH



FLIGHT PLAN
¢DR CMP LMP MCC-H

1 0:O0 - * . b

10:30 EAT PERIOD

II:00

11:30 SLEEP ERIOD BIOMED Sw - CENTER
(7 HOURS)

12:00 _-_ m . ,

J MISSION .mTION J DATE TIME J DAy,nv j ,-_ IAS503/103 FINAL November 22,1968 lO:O0 - 12:00 I/TLC 2-11
liSCForm1910 (Nov 6e) FLIGHT PLAJMNIHO lilL4JMCH
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FUGHT PLAN
¢DR CMP LMP MCC-H

12:00- _'_-" • , b
RECORDBLOCKDATA VOICE
(TLI +ll HOURS, TLI +25 UPDATE:
HOURS,& FLYBY) BLOCK

DATA

12:30

SLEEP PERIOD
13:00 (7HOURS)

13:30

14:00_ _.s • • *

_ M'"°'_ I l_'°*' I _" I TIM! J nAVlnvi Ml_SS03/103 FINAL November 22,]968 ]2:00 - 14:00 I/TLC 2-12
WSCFor• 1010(Nov8e) FLIGHTPLANNINOBRANCH
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FUGHT PLAN
¢DR ¢MP LMP MCC-H

16:00-- r-_, , . b

16:15

SLEEP PERIOD
16:30 (7 HOURS) MNVR TO P52 ATT

I
IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR ANGL---_-D'IFF--

16:45 TORQUEr AITGL--E'S:
X
Y
Z

J _DC ALIGN TO IMU
MNVR TO SIGHTING ATT

SCT STAR VISIBILITY

17:00 _v • * •

_ MISSION J EDITION DATE TIME i j .o, j$503/103 FINAL November 22,1968 16:00 - 17:00 1/TLC 2-14
liSP.Form1910(Nov88) FLi(N4ITIq,ANNINO llUUtJCH



FUGHT PLAN
¢DR CMP LMP MCC-H

17:00- _ _ " . b

TRN BIAS

17:15

IClSLUNAR NAVIGATIQN P2_J

1. STAR 22 EFH
STAR E H

3 SETS

17:30 SLEEP PERIOD
(7 HOURS)

2. STAR 16 EFH
STAR E H
2 SETS

17:45 GROUNDTRACKDETP21

BIOMED Sw - LEFT
18:00 " • "

l-.,-l,-,-i- l - l-" -iAS503/I031 FINAL iNovember 22,1968 17:00 - 18:00 I/TLC 2-15
i i

MSCForm '1910(Nov e8) FLiONT PUUMNI_ ImANCH

// / } /



FUGHT PLAN
¢DR CMP LMP MCC-H

18i00- " " , b

MNVR TO PTC ATT LiOH CANISTER CHANGE
P 331 Y 331 (CARTRIDGENO. 4 FROM
P __ Y _ A3 INTOCANISTERB)
ROLL O.I°/SEC

18:30

19:00 EAT PERIOD SLEEPPERIOD' SLEEPPERIOD
(7HOURS) (7HOURS)

19:30'
CDR CREW STATUS REPORT

20:00. , ," .s _w._ •

S503/I03 FINAL Novemb 2, 19_B IB;QQ "ZQ:no I/TLC 2-16
IISC Form IgtO (Nov ee) FLIOHlrIlU_NINO



FUGHT PLAN
CDR CMP LMP MCC-fl

20:00- t ,-._.,,- _- .., b

20:30

21:00 SLEEPPERIOD SLEEPPERIOD

(7 HOURS) (7 HOURS)

21:30

-22:0.0- ° f J _ •

''*'i- I *" °A*'"--I$503/I03 FINAL INovember 22_ i968 20:00 - 22:QQ I/TLC , 2-i7
MSCForm1910(Nov68) FLIOHT PLANNINO IIRANCH

.J , j



FUGHTPLAN
¢OR ¢MP LMP MCC-H

22:00 -- t .-_,.., .,- .., b

22:30

23:00 SLEEPPERIOD SLEEPPERIOD
(7 HOURS). (7HOURS)

23:30

24:00 • _ _ _ •

llmNJ 1OmON J W_ I TIMI DAYIIIIV JAS503/I03 FINAL November 22,1968 22:00 - 24:00 I/TLC 2-18
DISCForm1010(Nov08) IoLOg4Fllr_



FUGHTPLAN
¢DR CMP LMP MCC-H

24:00- * ,,.-w..,," ,.- ,,. b

24:30 SLEEPPERIOD SLEEPPERIOD

(7 HOURS) (7 HOURS)

25:00

RECORD BL_C_ DAT'A BIOMED Sw'-_CENTER VOICE
(TLI + 25 HOURS, & "I-" UPDATE:

TLI + 35 HOURS, & j BLOCK DATAFLY BY)

25:30 EAT PERIOD EAT PERIOD EAT PE IOD

26:00 MNVR TO P52 ATT

MIllION J IOITION OAtl TIME DAYIRlV _ J

IAS503/IO FINAL November 22,1968 24:00 - 26:00 2/TLC 2-19

uscForm1910(NovBe) FLIQHT PLANNINQ WLdkNCH

,, i ; _ 1/
/



, /

FUGHTPLAN
¢DR CMP LMP MCC-H

• b26:00- o !

| CMP/LMP CREW STATUSI REPORT
IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR ANGt--£-I)-I'FF----

TORQUEr AITGL-'E'S:
26:15 X

Y
Z

I
GDC ALIGN TO IMU TRN BIAS
MNVR TO SIGHTING
ATTITUDE

I

26:30" ICISLUNAR NAVIGATION P231
I. STAR 16 EFH

STAR E H

1 SET

2. STAR 22 EFH
STAR E H

26:45 ISET

3. STAR 26 ENH
STAR E H

l SET VOICE
UPDATE:

RECORD MNVR PAD MNVR PAD
.27:00 ° , •

I IOlTIOH OMT! TIM! J OMTmVI _ jS503/103 FINAL November 22,1968 26:00 - 27:00 2/TLC 2-20I

UIC Fern 1910 (Nov 08) IIU(N_r PLANNM i



BURNSTATUSREPORT MCC'S

X X ............+ ....!___BT

F-l _ ' IV P or Y ATT
SHUTDOWN

_..._..._gx RATES DEVIATION TIME RESIDUALS!

T.P_IM-_ ........+

X X X iR MCC(ALL IO°/SEC I0° B/T +l SEC TRIM TO 0.2 fDs
......._......._.....i _ TAKEOVER TAKEOVER '

X X X ! I iP

X X X i : Y

i ........ !........+.....
......;.Vgy

+ + V
o _ '........, .........__........+ gz+

; i _ AVc
X X X l ! i :FUEL

X X X _ OX

X X X : UNBALANCE

REMARKS:



FLIGHT PLAN
¢DR CMP LMP MCC-H

27:00- "+ "_ , i

GROUNDTRACKDET P21 P27 UPDATE:
STATE
VECTOR
TGT LOAD

27:15

V47 TRANS LM STATE
VECTOR TO CSM SLOT
EXT AV P30

27:30 - SPS/RCS THRUST P40/41 PIPA BIAS
MNVRTOBURNATT CK

SXT STAR CK
TRAHS TO COUCH

27:45 EMS AV TEST

TLI + 25 HR.( GDC ALIGN SM RCS MON CK

28:00 MCC2 AV=NOMINALLYZERO , i "

r.,_..,,v3 FINAL Iovember 22p 1..968 27:00 - =8:00 2/TLC
MSCFor,,1910(Nov68) JLILj_I_I"_JPlLAJ_hl_JJAN_H



FUGHTPLAN
CDR CMIP IMIP MCC-H

28:00-- * " , b

V66 TRANS CSM STATE SM RCS MONITOR CK SPS MONITOR CK
VECTOR TO LM SLOT TRN BIAS INITIATEBAT CHARGE

BIOMED Sw - RIGHT
MNVR TO SIGHTING ATT

MCC 2 BURN STATUS REPORT
ICISLUNAR NAVIGATION P231

28:15 I. STAR16 EFH
STAR E H

l SET

2. STAR 22 EFH
STAR E H

28:30 lSET

3. STAR 21 EFH
STAR E H

l SET

28:45' 4. STAR26 ENH
STAR E H

l SET

GROUND TRACK DET P21
MNVR TO PTC ATT
P 331 Y 331
P Y

CDR CREW STATUS REPORT ROLL O.I°/SEC
29:00 * * • •

l-..-i.-,-- i "" I"" -IAS503/I031 FINAL November 22,1968 28:00 - 29:00 2/TLC 2-22
USCFore1910(Nov 68) FLIGHTPLANNINO



FUGHT PLAN
¢DR ¢MP LMP MCC-H

•
29:00- JLiOH CANISTE_ CHG COMM TEST

J(CARTRIDGE NO. 5 FROM A3 MODE: 4
IINTO CANISTER A) 5

6
8
4.2
5.2
4.3

29:30 8.1
l.O
0.5
0.6
1.7
0.8
O.lO

30:00 SLEEP PERIOD
(7 HOURS)

30:30" EATPERIOD EATPERIOD

2
UNSTOW TV CAMERA

31:00- ,.._ J

i'-I '-i - I - J-'J-IAS503/I03 FINAL November 22,1968 29:00 - 31:00 2/TLC 2-23
USeForm1010(Nov68) FLIO(14TIq.ANNINOlilIANCH



FUGHT PLAN
CDR CMP LMP MCC-H

31:00- " _ • • b
BIOMED Sw - CENTER

I
TV

31:3o I
STOW TV CAMERA

32:00 SLEEP PERIOD
(7 HOURS)

32:30'

33:00' _ • • •

MISSION I EDITION DATIi TIME DAY/IV PAGE IAS503/i03J FINAL November 22,1968 31:00 - 33:00 2/TLC 2-24
WSCFore1910(NovBe) FLIGHTPLANNINGBRANCH



j

FUGHTPLAN
',DR ¢MP LMP M¢¢-H

33:00- "- *" " " *

33:15

33:30 SLEEP PERIOD
(7 HOURS)

33:45

MNVR TO P52 ATT

I

IMU REALIGN P52
OPTION 3 - REFSMPIAT
STAR ID
STAR ANG_L-E-D-IFF

34:00 _._. , (cont'd , ,

_ MIIISION I IDITION I DATE J TIMI! OAY/IIIV PAOli • I$503/I03 FINAL November 22,1968 33:00 - 34:00 2/TLC 2-25
10SOFor-,1910(Nov68) i_,NN4TPLANNINg ilRAJqCN



FUGHT PLAN
¢DR CMP LMP MCC-H

34:00- "_J TORQUE ANGL_S: BIOMED Sw - RIGHTX
Y
Z

I
SCT STAR VISIBILITY
TRN BIAS MNVR TO SIGHTINGATT

34:15

IClSLUNAR NAVIGATION P23 I

I. STAR 16 EFH
STAR E H

l SET

34:30 SLEEP PERIOD 2. STAR 22 EFH
(7HOURS) STAR E H

l SET

3. STAR 26 ENH
STAR E H

34:45 lSET

GROU_ID TRACK DET P21
MNVR TO PTC ATT
P 331 Y 331
P Y VOICE

RECORD BLOCK DATA ROLL--C--O-I_-/-_-EC UPDATE:
(TLI+ 35 HOURS,TLI+ IBLOCKDATA

35:00 r J 44 HOURS, AND FLY BY)Q • •

l--i,-,- I *" I -]AS503/I031 FINAL November 2211968 34:00 - 35:00 2/TLC 2-2_
uscFor• lSt0 (Nov88) FLIq_I4TPLANNINGBRANCH



FUGHT PLAN
¢DR ¢MP LMP MCC-H

35:00- _" w_

35:30 SLEEP PERIOD EAT PERIOD EAT PERIOD
(7 HOURS)

CMP/LMP CREW STATUS

36:00 REPORT T
BIOMED Sw - LEFT

36:30 EAT PERIOD SLEEPPERIOD SLEEPPERIOD
(7 HOURS) (7 HOURS)

i .
AS503/I03 FINAL November 22,1968 I 35:00 - 37:00 2/TLC 2-27

IISCForm 1010 (Nov 60) PLIOOH_PLANNINg RANCH



FUGHT PLAN
CDR CMP LMP MCC-H

37:00-- " "w., _--N.,, b
CDR CREW STATUS REPORT

37:30

SLEEP PERIOD SLEEP PERIOD
(7 HOURS) (7 HOURS)

38:00

38 :30'

39:00 " "__" " --" ".

I .s_ I EDITION DATE I TIME DAY#RIV"_ IAS503/I031 FINAL November 22, 1968 37:00 - 39:00 2/TLC 2-28
MSCForm1910(NovBe) IFLIOHTPtANNINO BIIAIq_H



FUGHT PLAN
CDR CMP LMP MCC-H

39:00- " .--,., _ b

39:30

40:00 SLEEPPERIOD SLEEPPERIOD
(7HOURS) (7HOURS)

40:30

LiOH CANISTER CHANGE
(CARTRIDGE NO. 6 FROM
A3INTOCANISTERB) |

41:00' " "-,-" -_., •

AS503/I031 FINAL November 22, 1968 39:00 - 41:00 2/TLC 2-29
HSCForm1Ol0(Nov6e) IPLIO4HITPLANNINg lliL4J4CH



FUGHT PLAN
COE ¢MP LMP MCC-H

41:00-- " ,-_ ,...,, b

41:30

42:00 SLEEP PERIOD SLEEP PERIOD
(7 HOURS) (7 HOURS)

42:30,

43:00 *

MISSION J |ratiON DATE t0Ml[ DAYInEv _ J

I IA5503/I03 FINAL November 22,1968 41:00 - 43:00 2/TLC 2-30
MSC Form 1010 (Nov 68) FLIQI4T PLANNINO _H



FUGHT PLAN
¢DR ¢MP LMP MCC-H

43:00- /., b
BIOMED Sw - CENTER

J

43:30-- EAT PERIOD EAT PERIOD EAT PERIOD

44:00

I MISSION I IDITION I DAT! _ TIM! ! DATIRIV I I_L-MIAS503/103 FINAL November 22, 196 43:00 - 44:00 2/TLC 2-31
USCForm19T0(Nov00) FLIOHTPLANNINOIIRMNCH



FUGHT PLAN
¢DR CMP LMP MCC-H

44:00 - * , , b

RECORD BLOCK DATA CMP/LMP CREW STATUS VOICE
(TLI + 44 HOURS, FLY BY REPORT UPDATE:
PC + 2 (QUICKRETURN), BLOCKDATA
& PC + 2)

44:30

MNVR TO P52 ATT

IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR AN_F[-E_IFF-- --

TORQUE ANGLES:
X
Y
Z

I
GDC ALIGN TO IMU

45:00 • • •

MISSION J EDITION DATE J TIME DAYIREV PAGE I
AS503/I03 FINAL November 22, 1968 44:00 - 45:00 2/TLC 2-32

WSGFormigi0 (NovBS) FLIGHTPLANNINGBRANCH



FLIGHTPLAN
CDR CMP LMP MCC-H

45 :O0 - " " o b

MNVR TO SIGHTING ATT TRN BIAS

i.CISLUNAR NAVIGATION P23'

I. STAR 33 LNH
STAR L H

45:15 2 SETS

2. STAR 37 LNH

45:30 STAR L H
l SET

45:45 3. STAR45LFH
STAR L H

l SET

4. STAR 42 LFH
STAR L H

l SET

46:00 • • " "

l

A,SG03/I03 . FINAL November 22,1968 45:00 - 46:00 2/TLC 2-33
useForm1010(Novel) FLIOiHTPLANNING



BURN STATUS REPORT MCC'S

_X X ATIG BURNCHART

X X _ _ :_ .BT

F'-] ......._.............._--" P or Y ATT SHUTDOWN
L '_-_..........Vgx RATES DEVIATION TIME RESIDUALS

.X X X ; ;R MCC(ALL)I IO°/SEC lO° B/T +l SEC TRIM TO 0.2 fps

I ........'.... TAKEOVER TAKEOVER

r

X XX !__L._P
X X X i , y

; i _ Vgx

'_ J ...._ __.. i..J ..... Vg z

I-'--I ; i i AVc

X X X _ I FUEL

X X_X ; _........... :..............___OX

X X X _ ,UNBALANCE

REMARKS:



FUGHTPLAN
¢DR ¢MP LMP MC¢"a

46:00- " * BIOMED Sw - _IGHT b

P27 UPDATE:
GROUND TRACK DET p21 RECORD MNVR PAD STATE

VECTOR
TGT LOAD
VOICE
UPDATE:

46:15 V47TRANSLMSTATE MNVRPAD
VECTOR TO CSM SLOT
EXT AV P30

46:30, SPS/RCS THRUST P40/41

MNVRTOBURNATT PIPABIAS
SXTSTARCK CK

TRANS TO COUCH

,46:45, EMS AV TEST

GDC ALIGN
SM RCS MON CK

LOI -22 HRS IMCC3 AV=NOMINALLY ZEROI47:00 " " • "

'1 "-- I "iON DATE TIM' IMY/llV -- IASS03/103 FINAL November 22,1968 46:00 - 47:00 2/TLC 2-34
IlSCForm 1010 (Nov 00) ililiJ(gfT PLANNIM



FUGHT PLAN
¢DR ¢MP LMP MCC-H

47:O0-
SM RCS MON _K SPS MON CK

MNVR TO SIGHTINGATT INITIATEBAT CHARGE

V66 TRANS CSM STATE
VECTOR TO LM SLOT

MCC 3 BURN STATUS REPORT TRN BIAS
47:1_

ICISLUNAR NAVIGATIhN P231

I. STAR 16 EFH
STAR E H

l SET

47:30 2. STAR22EFH
STAR E H

l SET

3. STAR 26 ENH
STAR E H

l SET

47:45' MNVR TO PTC ATT
P 331 Y 331
p y GROUNDTRACKDET P21
ROLL O. 17rT-SEC

48:O0 " • • •

J MISSION J EDITION DATE TIME DAY/RIEV PAGE rAS503/IO3J FINAL November 22,1968 47:00 - 48:00 2/TLC 2-35
USCForm1910(NovSS) FLIGHTPLANNINGBRANCH



FLIGHT PLAN
CDR CiVil) LMP MCC-H

48:00- " • • b

48:30

49:00' BIOMED SW - CENTER

49:30' EAT PERIOD EAT PERIOD EAT PERIOD

50:00

AS503/I03 FINAL Novemb 2,1968 48:00 - 50:00 3/TLC
WSCForm1010(Noveo) FLiOi_rPLA/_



FUGHT PLAN
¢DR ¢MP LMP MCC-H

50:00- "' " . b

50:30

51:00' RECORDBLOCKDATA VOICE
(FLY BY & PC + 2 HOURS) UPDATE:

BLOCK DATA

51:30 MNVR TO P52 ATT

!

IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR AN_E_I_

52:00 CDR CREW S_ATUS REPORT , (cont'd) . ,

i-.--t,-,-t"*'I "" -'-1AS503/I03_ FINAL INovember 22,1968 50:00 - 52:00 3/TLC 2-37
l i

M$C Form 1910 (Nov 68) FLIQNT PLAJ_INIH lilUkNCH



_,__._ FUGHTPLAN..._._ =°, =. =,,, .==-,,fdr_ • • kb_ 2:00"
/v TORQUE ANGLES: BIOMED Sw - RIGHT

X
Y
Z

TRANS TO LH COUCH
MNVR TO SIGHTING ATT

52:15 GDCALIGNTOIMU

TRN BIAS

iCISLUNAR NAVIGATION P23 i

I. STAR 37 LNH
STAR L H

52:30 SLEEPPERIOD 2 SETS
(7 HOURS)

2. STAR 33 LNH
52:45 STAR L H

3 SETS

53:00 -" ._ • , •

I MISSION IDITION DMT! TIMi DAT/IIV _ IIAS503/I03 FINAL November 22,1968 52:00 - 5_;OO , 3/TLC _-38
USCFormv0t0(Novee) IqJO41fTPLANNINGBRANCH



. _,__ FUGHTPLAN¢OR CMP LMP MCC-H
II1'0" 53:00- ,"_, , , b

53:15 GROUND TRACK DET P21

MNVR TO PTC ATT
P 331Y 331
P Y
ROLL O.I°/SEC

53:30 SLEEP PERIOD
(7 HOURS)

53:45

54:00 -_-" , _ •

l-,,,-i,- -,, ,,.,u _jA5503/I031 FINAL November 22,1968 53:00 - 54:00 3/TLC 2-39
llSCForm1910(Nov88) FLIGHTPLANNINGIRANCH

; ) _ .> )



FUGHT PLAN
P/Jc r_ c_ cm, L_ mCC-.

i_,_'1 54:00- ",-" * ,, b

54:15

54:30 SLEEP PERIOD
(7 HOURS)

54:45

BIOMED Sw - CENTER

55:00. _ J • UNSTOW TV CAMERA

_ A5503/I03 FINAL JNovember 22,1968J 54:00 - 55 3/TLC
uc F.,.,s,o(N,,.) ' _io_wr_WhmNIO _ ";QQ _-4Q



_/_ 55 : 00" CDIt CMP LMP MCC-Hp,,_, • t

55:15

TV

I

55:30, SLEEPPERIOD I
(7 HOURS)

STOW TV CAMERA

55:45,

56:0( rwa , , •

AS503/i031 FINAL November 22_1968 55:00 - 56:00 3/TLC 2-41
MSC For• 1910 (Nov 88) FLIGHT PLANNING BRANCH



_J FUGHTPLAN
/[_ opt c_. L_. Mcc-._._,'",_ 56:00 = _'

56:30' EATPERIOD EATPERIOD

_',f/_57:00 SLEEP PERIOD
(7 HOURS)

57:30,

u/,,_/ 58:00 "-" • * •

J MlUK_I J DITION IMLTI TIM! I "*" J -- IAS503/I03 FINAL November 22,1968 56:00 - 58:00 3/TLC 2-42
i$CForm1010(Novel) FIJOHTPLANNM IMANCH



_j,/_ FUGHTPLAN¢DR ¢MP LMP MCC-H
_.'J!J58:00- "" 4, t b

58:30 SLEEP PERIOD
(7 HOURS)

, 59:00, BIOMED Sw - LEFT

59:30' EATP RIOD P27UPDATE:
STATE
VECTOR
TGT LOAD
REFSMMAT
VOICE
UPDATE

| MNVR PAD
'_ ( CDR CREW ST,TUS REPORT

RECORD MNVR PAD

(P ' 60:00 " ' "

I'-'"*'L°A*'I T..Inl--AS5031i031 FINAL November 22,i968 58:00 - 60:00 3/TLC 2-43
m

ilSCForm 1910 (Nov Be) FLIGHT PLANNINO BRANCH

> > , ;



/

BURNSTATUSREPORT MCC'S

X X • _TIG BURNCHART

X X : BT

F-'] Vgx P or Y ATT SHUTDOWN
• ' RATES DEVIATION TIME RESIDUALS

--.TRIM.. .

X X X R MCC(ALL) IO°/SEC lO° B/T +l SEC TRIM TO 0.2 f_s
i ..... TAKEOVER TAKEOVER!X X X p

X X X y
V

.........., .... g x
V_o

........, .....gY

Vgt.N • Z

....-i __Vc
X X X.......... FUEL

X xx .... ox
X X X UNBALANCE

REMARKS:



oA FUGHTPLAN

t,'_t'".oo.- *" " '" """.00 t • *
MNVR TO P52 ATT

I
IMU REALIGN P52
OPTION 1 - PREFERRED
STAR ID

60:15 STAR ANG-LEDIFF

TORQ'O'I_" _'FfG_-'E'S :
X __ ., ".__

Y
Z

| { Jl

60:30, EXT AV P30

SPS/RCS THRUST P40/41
MNVR TO BURN ATT

SXTSTARCK PIPABIAS
CK

60:45__ EMS AV TEST TRANS TO COUCH

GDCALIGN TO IMU SM RCS MONCK

61:00 iMcc4Av= N_MINALLY ZER( . .. .

A 3 FINAL November 22,1968 60:00 - 61:00 3/TLC z-44

MSC Form 1910 (Nov 68) FLIOHT PLANNING BRANCH



FUGHTPLAN
p_ CDR ¢MP LMP MCC-H

7 j "/ 61:00- • • " ','- SM RCS MON CK
V66 TRANSCSMSTATE SPSMONCK
VECTORTO LM SLOT GROUNDTRACK DET P21 INITIATE BAT CHARGE

(STATE VECTOR CK)
ECS REDUNDANT COMP CK

MNVR TO PTC ATT
P 122 Y 315
P Y

61:15 ROLTO.I °/SEC

61:30

61:45

CMP/LMP CREW STATUS
REPORT

62:00 7 ° • m •

I MISSION I IlNTION I DATE I TIMIE [ DAYIIISV I PAl[AS503/I03 FINAL November 22,1968 61:00 - 62:00 3/TLC 2-45
uscForm1010(NovBe) FLIGHTPLANNIqIOIIP.ANCH



FLIGHT PLAN
,_ __ c.. _ L_ MCC-.

_;/62:oo- "

62:30

/ SLEEP ERIOD SLEEP PERIOD

_6 63:00' (6 HOURS) (6 HOURS)

63:30'

64:00 " " _ _ _ •

J MISSION J EDITION DATE J TIME DAY/IV PAGE lAS503/I031 FINAL November 22,1968 62:00 - 64:00 3/TLC 2-46
ISC Form1910(Nov68) FLII_HITPLANNINQ IRANCH

j j



_ FUGHTPLAN
. _! _ ¢nl CMP LMP MCC-H

/_,J 164:00- " _._. ,-_. u

64:30

//,j / 65:00" SLEEP PERIOD SLEEP PERIOD' (6 HOURS) (6 HOURS)

65:30

I '2/' _'/ 66:0( MNVR TO P52, ATT _- s I-_ •

im ,o,,-i- I *"' -*'I-IAS503/I03 FINAL lNovember 22,1968 64:00 - 66:00 3/TLC 2-47
USCFore19t0(NovBe) FLIONTPLANNINGBIP.ANCH



_ _ FUGHTPLAN
66:00- T *"_" "_'_ '

IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR ANGLE DIFF--

D

TORQU--_-A-_TGL--ES:
X

66:1 Y
Z

I
GDC ALIGN TO IMU

MNVR TO PTC ATT
P 122 Y 315
P Y

66:30 ROLL O. I_-/_-EC SLEEP PERIOD SLEEP PERIOD
(6HOURS) (6HOURS)

RECORD MNVR PAD FOR LOI VOICE
UPDATE:
MNVR PAD

66:45

67:00 o _" .*" _- _. •

I'-I-'! - I " I-" -IAS503/I031 FINAL November 22,1968 66:00 - 67:00 3/TLC 2-48
NSC Form 1910 (Nov 98) FLIOHIr PO,ANNI_ RANCH

/, Ili_



FUGHTPLAN
A_ cDa cmu, I.MP MCC-H-I 67:00 " ,-. _., ,,-,, b

MNVR TO LOI 1 ATT
SXT STAR CK

MNVR TO PTC ATT
P 122 Y 315
P Y
ROLL O.l_EC

67:15'

RECORDBLOCKDATA VOICE
(TEIl, TEI2, &PC+2) UPDATE:
& MAPUPDATE BLOCKDATA

& MAP
UPDATE I/2

67:30 SLEEPPERIOD SLEEPPERIOD
(6HOURS) (6HOURS)

67:45

68:00 •

AS503/I03 FINAL Novemb 2,1968 67:00 - 68:00 3/TLC 2-49
II15CForm IOlO (Nov OO) FLOoNIr jlI_,A_N_



>:_i _f FLIGHTPL
¢DR ¢MP LMP MCC-H

68:00 -- _ * . b
GO/NO GO FOR

LOll CMP/LMP CREW STATUS GO/NO GO
REPORT

GROUN_)--T_RACKDET - P21 P27 UPDATE:

(A_/T STATE VECTOR(LOI TUDEDET) RECORDMANEUVERPAD TARGETLOAD

MNVRTOP52ATT VOICEUPDATE:

IMUREALIGN'P52 MNVRPAD
OPTION 3 - REFSMMAT AND
GYRO DRIFT TEST
STAR ID
STAR ANGL--E-I)-I'FF----

TORQUE ANGLES: PRE LOI SYSTEMS CKS:
X C&WCK
Y CMRCSCK

68:30 Z SMRCSCK
i SPS PERIODIC MONITOR

EPS PERIODIC MONITOR
EXTERNALAV P30 ECS PERIODICMONITOR
EMS CK
SPS THRUST P40
MNVR TO BURN ATT

SXT STAR CK

TRANSFER TO COUCH

GDC ALIGN TO IMU

68:57

69:00 , , _ ,

"'°"I'°'*"- I *" -'i-IAS503/I03 FINAL Ii'ovember 22,1968 68:00 - 69:00 3/TLC 2-50
MSC Form 1910 (OT) (Oct 68) FLI@HT PLANNII_ BRAI_H



BURN STATUS REPORT

X X[_] : ATIG LOll
• BURNCHARTX X , BT

[_] • Vgx P or Y ATT SHUTDOWN
TRIM_ RATES DEVIATION TIME RESIDUALS

IO°/SEC I0° B/T+6 SEC NO TRIMX X X R LOll TAKEOVERTAKEOVERX X X p

X X X Y LOIl ABORTMODES

_ Vg
I • 0gx LOI B/T TRAJECTORY ABORT MODE

o

m • gy 3050-2100 0 -1:20 HYPERBOLICCOASTOUTOF SPHERE-P37

Vgz 2100-1650 1:20-2:00 UNSTABLE 5 HR COAST. MODEI ABORT
• 1650-0 2:00-4:06 LUNARORBIT MODEIII ABORTAFTER
• aVc 1 REVi

X X X FUEL

X X X OX

X X X UNBALANCE

REMARKS:



_,;l_'_ FUGHTPLAN
_, _ c_, c_ t_ .cc-.69:00- " " _ '

BIOMED Sw - CENTER

SMRCSMONITORCK
_V = 2991 fps

BEGIN BT= 4 MIN5.8SEC
REV 1

GDC ALIGN TO IMU/ORB V66 TRANS CSM STATE SPS MONITOR CK
RATE (ll5 nm) VECTOR TO LM SLOT

GO INERTIAL SM RCSMONITORCK

INITIATE BAT CHARGE

CAMERA PREP
ROLL RIGHT 180" AT

-_ 2°/SEC, CONT INERTIAL 2/80/B3 + 1/150/A8,

69:3_ _ ATTLoIIHOLD:BURN STATUS REPORT R&B FILTER/U4, SPOT/ _E

RI3,1NT/U4, 2 B&W FILM V64 ACQUIRE MSFN ON HGA ACQU S/C
PACKS IA8

UNSTOWORBITALCHARTS, DUMP DSE

16/18/NEW C-EX/CABLE/ i

BRKT/U3 2/I50/NEW B&W 1/250
16/18/NEW C EX, 1/250, 2/80/NEW B&W
SPOT, l FPS, (l MAG) 1/80/B&W, 1/250

. PIPA BIAS

EAT PERIOD EATPERIOD EAT ERIOD

70:00' _ _ _ "

AS5031103! FINAL November 22, 196 69:00 - 70:00 I 3/LPO 2-51
USCForm 19T0 (Nov Be) FLIGHT RANNING BRANCH



_ _ FUGHTPLAN
/ 70:00- ,..j ,-,_, b

70:02 T
EAT PERIOD

70:14
1/50/HS, I/4 VERIFY

IMU REALIGNP52 F 2.8 SYSTEMS
OPTION3 - REFSMMAT STATUS
AND GYRO DRIFT TEST
STAR ID

EAT ERIOD STAR ANGL--E_ D--T_F---- EAT PERIOD

TORQUE ANGL-E_S: UNSTOW TV CAMERA &
X BRKT& TELEPHOTOLENS

70:30 Y (A)TEMPSTOWINT
Z

OA,A
BLOCK DATA

PITCH UP TO PREPARE AND REVIEW CNTL 1/80/B&W, 1/250, F 2.8,
ORDEAL 180, 315, 0 AT POINT AND LDMK CHARTS INT
.2°/SEC (HEADS DWN COAS 1/150/B&W

K ATTi BEGIN ORB RATE 2/150/B&W, 1/250, F 2.8

16/18/NEW C EX, 1/250,
F 2.8, 1 fps (I MAG)

71:00 • • • •

AS503/IO3I FINAL November 22 196 70:00 - 71:00 3/LPO 2-529 I

I15C Form ]910 (Nov Oil) [l_i(x,n' Pi, dlt_MNOli]lO



_V_f FUGHT PLAN
¢DR ¢MP LMP MCC-H

1 '3 ' 71:00- CONTROL PT (cP)!
SIGHTING (THRU I
HATCH WINDOW) I

MAINTAINORBRATEAND sTART16 MMCAMERA

71:09 BEGIN COAS GROUNDTRACK AT TERMINATOR
DETERMINATION CPI I 7 1 : 1 3:4 6

TCAI --:-- --: SPOT METER READINGS

CPI NO. 504 PHOTOGRAPHTARGETS
LAT -05.250°S OF OPPORTUNITY
LONG -162.700°W
ALT O00.OO nm

BEGIN cP21 7 I: 2 7:4 0
REV 2 TCAI : :

CP2 NO. 526
LAT -I0.200°S CONFIGURE FOR TV
LONG +155.100°E

71:30 ALT 000.00 nm
YAW RT 45 ° FOR TV
ORDEAL180_315_45 u

' 171:38 "' CP31 7 1 : 4 6 : 3 8 V64 ACQUIRE MSFN ON HGA ACQUIRE S/C
TCAI : :
CP3N_-.T_'4 P27UPDATE:

TV LAT -09.100°S STATE

I LONG +95.900°E VECTOR

ALT 000100nm TARGETLOAD

YAW LEFT 45 ° TO m

ORDEAL 180, 315, 0 [PSEUDO LDG SITE LDMKI 'RECORD MAP UPDATE VOICEUPDATE:

_w_ FIGHTING (THRU HATCH I MAP UPDATE
WINDOW 2/3

72:00 " "

-,,-i .m I - I - ""I- IAS503(I031 FINAL November 22, 1968 71:00 - 72:00 3/LPO 2-53
WSCFormt$10(NovBS) FLIGHTRANNINQBRANCH



_ _ FUGHTPLAN
I /_P_'_ ¢DR CMP LMP MCC-H

.'472:00^._ _ , b
MAINTAIN ORBITAL RATE B-If 7 2 :0 9 : l 0
AND COAS GROUND TRACK TCAI : :
DETERMINATION

LDMK NO. B1
LAT +02.675°N

72:10 LONG+35.025°E
ALT -000.99 nm

BIOMED Sw - LEFT

GO/NO GO FOR LOI 2 LiOH CANISTER CHANGE STOP 16 MM CAMERA GO/NO GO

(CARTRIDGE 9 FROM B5 RECORD MNVR PAD, BLOCK VOICEINTO CANISTER A) DATA (TEl3, TEI3 NO UPDATE:

LOI2),. MNVR PAD72:23
BLOCK DATA

I
72:30- IMUREALIGNP52

OPTION 3 - REFSMMAT I/8O/HS, I/4, F 2.8 DUMP DSE
AND GYRO DRIFT TEST /["
STAR ID fSTAR ANGLE DIFF

TORQ_-N-GL--_'S: PRE LOI SYSTEMS CKS:
X PIPABIAS
Y C&WCK CK
Z CMRCSCK

i SPS PERIODIC MONITOR
EXTERNAL AV P30 EPS PERIODIC MONITOR

ECS PERInDIC MONITOR
EMS CK

I

SPS THRUST - P40 m
,.L,73:00 _ " "

J MISlION I IDITION ! DAT! 1 TIMi I o_Y,_j _AS503/I03 FINAL November 221 196 72:00 - 73:00 4/LPO 2-54
illCForm1910(Nov6e) FLIO4HITPLANNINGBRANCI4



LOI 2
BURN STATUS REPORT

[] "•X BURNCHARTX ., ATIG

X XI , .......!'BT P or Y ATT SHUTDOWN

[_] ; , Vgx RATES DEVIATION TIME RESIDUALS

i ITRIM_ ; _ LOI 2 IO°/SEC I0° B/T +I SEC NO TRIM
X X X ......R TAKEOVERTAKEOVER

..... ....... ! ............

X X X p

_X X X y

_ VgI , • X

Vgym , _ '
.V

• • gz
.AV

........ • C

X X X 'FUEL

X X X OX

'X_X X UNBALANCE

REMARKS:

.: 1 '_ J i



FUGHTPLAN
' ¢DR CMP L_ MCC-H

73:03 _ MNVR TO BURN ATT GO 2/80/B&W, 1/250

INERTIAL L SXT STAR CK 16/18/C EX, 1/250

_- F CHART, 6 fps, BRACK

73:09 _ TRANSFER TO COUCH 1/150/B&W, 1/60,

CHART, BRKT- PRE LOI SYSTEMS CKS

73:17

O-

GDC ALIGNTO IMU _ SM RCS MONITORCK

AV = 138.5 fps
BT = 9.7 SEC

REV 3 __, GDC ALIGN TO IMU/ORB SPS MONITOR CK
RATE (60 nm) V66 TRANS CSM STATEVECTOR TO LM SLOT

ROLL RIGHT 180° AT SM RCS MONITOR CK INITIATE BAT CHARGE2°/SEC PITCH DWN AT
O.2°/SEC (HEADS DWN
TRACKING ATT)
ORDEAL 180, 308, 0
BEGIN ORB RATE _CQUIRE S/C

_ V64 ACQUIRE MSFN ON HGA
2 BURNSTATUSREPORT RESTPERIOD IPABIAS

(2 HOURS) K

BIOMED Sw - RIGHT

AS5031103 FINAL NQvemb@r 22 n 196 73:00 - 74:00 4/LPO 2-55
useForm1010(Novel) IqJO(Ifl'PLANNNeOIIP_



FUGHTPLAN
") 74:O0--1 _-_/", ., . .-i., . i

"'-_ i_RAINING PHOTOGRAPHY I 70mmTRAINING&16mmPHOTOGRAPHVI
.,.>Y__" I I.PITCH UP TO TRACK LDMK START CAMERAS 7 MIN PRIOF

LDMK 7Omm - 20 SEC INT
UNTIL TRACKING - THEN

_'- 7 4:1 5 : SEC F STOP FROM CHART

j , . 74:17

_TOP CAMERA iTOPCAMERAS

PITCHAD_IT7 H_ADS DWN 1/80/HS, I/4, F 2.8

"------_I ORD_A_ ]TI80L O, 0 VOICER VERIFY SYSTEMS STATUS UPDATE:

REST PERIOD RECORD MAP UPDATE MAP UPDATE
(2 HOURS) 3/4

74:30- I DUMPDSE
IMU REALIGN P52
OPTION 3 - REFSMMAT
AND GYRO DRIFT TEST
STAR ID ,___

STAR ANGLE _FF

TOiQU'-E-_GL ES-
Z

INSTALL16MM CAMERA --,--

GDC ALIGN TO IMU

RECORD BLOCK DATA VOICE

(TEI3 & TEI4) UPDATE:BLOCK DATA
75:00 " "" "p * *

FINAL INovember 22, 1968 74:00 - 75:00 4iLPO 2-56
ISC Form 1010 (Nov 60) FLIOHT PLANNINO BRANCH
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FUGHTPLAN
/

I _' 1.... /"-
, ,.: _ _'_ CH CMP LMP MCC-H

_1 _/ o- _ • /

• . PITCH UP TO VERTICAL AT
O.2°/SEC (+Z FWD) 1/80/NEW B&W, 1/250,
ORDEAL 180, 270, O. F 2.8 BRKT/INT

BEGIN ORB RATE 2/150/B&W

75:09 16/18/NEW C EX/I fps
1/250, F 2, l fps

START CAMERA S/S SR + I

75:15 6 MIN START CAMERA 1 S/C
SR + 6 MIN

VERTICAL STEREO i
PHOTOGRAPHY i

EXTRA EXP EACH

5 MIN - NOTE TIME75:30 RESTPERIOD

BEGIN , (2 HOURS)

¢,

"I>_,_IROLL RIGHT 180° AT INSTALL SXT BRKT &
75:46 _'q_ 2°/SEC (-Z FWD) 16mm CAMERA. TAKE

I I_MAINTAIN O_B RATE PHOTOS AS TIME PERMITS. ACQUIRE ACQUIRE S/C

MSFN ON
i OMNI ANT

SA 0° TA 0°

76:00 _ " '

i" 'MIllION I |DITION j DAIS _ TIMi DAY#IIV IMOl IAS503/103 FINAL November 22, Ig6 75:00 - 76:00 4/LPO 2-57
USCForm1010(Nove0) _ PLANNINGOIIANCH



_-_ FUGHTPLAN

'5 _i J I c.. _-, ,.,o .=-.,

/_ " PITCH UP AT 0.2°/SEC AT PITCH UP 1/80/B&W,
TO O, 35, 5, 0 IPI : :__ 1/250, F II

ACQ : :__

IPII : :
BEGINORBRATE ACQ : :

LDMK LIGHTING EVALUATION

STOP CAMERAS AT (THRU OPTICS OF LDMK Bl STOP CAMERA l AT TERM
76:15

] I TERMINATOR RECORDMAPUPDATE VOICE

] I UPDATE:
MAP UPDATE

"__ >p>" +/5P27 UPDATE:

STATE
VECTOR

ROLL RIGHT 180° AT

76:30- 2°/SEC (HEADS DWN) V64 ACQUIRE MSFN ON HGA ACQUIRE S/C
GO INERTIAL IMU REALIGN P52

OPTION 3 - REFSMMAT 1/80/HS, I/4, F 2.8
AND GYRO DRIFT TEST (20 SEC STRIP - 20 EXP) DUMP DSE
STAR ID
STAR ANGLE DIFF-- VERIFY SYSTEMS STATUS

jl

TORQUE _GZ-E'S: RECORD BLOCK DATA: VOICE
X : (TEI4& TEI5) UPDATE:-- BLOCK DATA
Y --:-- TRANSTO LEFT COUCHZ

EAT PERIOD ' l

_GDC ALIGN

TO IMU 1/80/B&W, 1/250, F 2.8
INT (CDR)

76:58 BIOMED Sw - CENTER
77:00 _ ' + "

I,,,,_l_. I l.tlOle _tl _ TIME _YOIIEV PJUN JAS503/103 FINAL November 22, 196 76:00 - 77:00 4/LP0 2-58
M$CForm 1910 (Nov ee) KIQI4T KAleNIm KH



FUGHT PLAN
¢DR CMP LMP MCC-H

I ROLL LEFT 180 ° AT

2°/SEC PITCH DWN AT
0.2°/SEC TO

77:08 MAPREVIEW ORDEALO, 5, O. BEGINORB RATE.

i 2/150/B&W, 1/250 F 2.8
77:14 P22MANUALACQ

SA 0°, TA lO°

EAT PERIOD I CNTL POINT SIGHTING

BEGIN IPI J : :

REV5 ACQI --:----:-- 2/150/B&W, 1/250 (CDR)

77:30 CP2 NO. 526 PITCH DWN AT O.3°/SEC
LAT -lO.200°S AT ACQ
LONG/2 +77. 550°
ALT +O00.O0 nm

NEW COORDINATES
LAT o
LONG/2 --°

77:44 ALT --n_ ACQUIRE MSFN ON OMNIS _CQUIRE S/C
AT LOSS PITCH UP AT
O.2°/SEC TO

REST PERIOD ORDEAL O, 5, O. BEGIN
(3HOURS) ORBRATE.

REVIEW LDMK MAP REPORTNEW CP COORDINATE78:00 " •

_uwNJ .mr. J OA,, J TIME j ,,y,.., j --$503/I03 FINAL November 22, 1968 77:00 - 78:00 4/LPO 2-59
USCForm tO10 (Nov (so) FLIOO41r_NINO IMIJU_ICN



FUGHTPLAN¢g CMP LMP MCC-H

78:00"_ r_ ISIGHTINGs[PSEUDOLDG *SITEJ * '

P22- AUTOOPTICS
._>>.>'_ J(>_ IPI, : : PITCH DWN 0.3°/SEC ATAC,TCAJ : :_m l".qJ.

LDMK NO. Bl AT LOSS ROLL RIGHT 180°
LAT +02.675°N AT 2°/SEC TO HEADS DWN

78:14 LONG/2 +17.512 ° GO INERTIAL
ALT -000.99 nm
NEW COORDINATES

j LAT + oLONG/2 +-- --° V64 ACQUIRE MSFN ON HGA ACQUIRE S/C
L_ ALT nn 1/80/HS, I/4, F 2.8 P27 UPDATE:

REPORT NEW COORDINATES STATEVECTOR

ECORD BLOCK DATA JOICE

RESTPERIOD TEI6).& MAP UPDATE UPDATE:78:30- (3 HOURS) i BLOCK DATA
IMU REALIGN P62 ERIFY SYSTEMS STATUS & MAP_
OPTION3 - REFSMMAT UPDATE
AND GYRO DRIFT TEST 5/6
STAR ID
STAR ANGLE DIFF--

TORQUEANGLES: DUMPDSE
X
Y
Z

' 'DCIALIGN6/TO IMU8/ C EX, 1/250, l f_
MAGS)

:/150/C121/I/250 SPOT
78:56 3ENERALOBSERVATIONS

79:O0 r J o • *

AS503/IO3J FINAL JNovember22, i96 78:00 - 79:00 4/LPO 2=60
HSCForm1910 (Nov 68) FLIGHT_ANNINGBRANCH



' FLIGHTPLAN

79:oX_S _%' c,. .,,. .c_-.,REVIEW CONTROL POINT MAP ROLL 180 ° AT 2°/SEC

PITCH DWN AT O.2°/SEC TO

ORDEAL O, 5, O.
79:06 BEGINORBRATE

79:12

ICNTL POINT SIGHTING I

P22 - AUTO OPTICS

IPI : :

TCA : :
BEGIN CP2NO__6--
REV6 LAT -lO.200°S

LONG/2 +77. 550 °
REST PERIOD ALT +OOO.O0 nm _ITCH DWN O.3°/SEC AT AC(
(3 HOURS)

NEW COORDINATES

_ LAT o ,TLOSSPITCHUPAT

LONG/2 --o ).2°/SEC TO
ALT --nm )RDEALO, 5, O. BEGIN

)RB RATE

79:43 _( _,_ REVIEW LDMK MAP _CQUIRE MSFN ON OMNIS ACQUIRE S/C

REPORT NEW COORDINATES

IPSEUDO LDG SITE SI_HTXNql

80:O0 _ _ ° • "

I''--t "T-- J _ _ TI" J _TIIIV I --AS503/I0 FINAL November 22, 196 79:00 - 80:00 4/LPO 2-61
USCFore 1910 (Nov el) FLIOHTR_M_IIRANCH



_v_ / ipi FUGHTPLAN
;51 __8o :_ _ urn, MCC-W

:oo
TCAI : :
LDMK NO. B1
LAT +02.675°N ITCH DWN O.3°/SEC AT _(
LONG/2 +17.512 °
ALT -000.99 nm

80:13 NEW COORDINATES
LAT °
LONG/2 --o IT LOSS ROLL RIGHT 180°

4',J,,LjBQ:I9 , _J.9,'L" ALT nm _T 2°/SEC. GO INERTIAL
j.J

V64 ACQUIRE MSFN ON HGA ACQUIRE S/C

RESTPERIOD P27UPDATE:
(3 HOURS) REPORT NEW COORDINATES STATE

VECTOR
RECORD BLOCK DATA VOICE

(TEl7) & MAP UPDATE UPDATE:
80:30 , BLOCKDATA

IMUREALIGNP52 & MAP
OPTION 3 - REFSMMAT UPDATE 6/7
AND GYRO DRIFT TEST VERIFY SYSTEMS STATUS DUMP DSE
STAR ID
STAR ANGLE" DIFF-- i/80/B&W, 1/250 F 2.8 IN

2/15O/B&W 1/250 (R&B)
TORQU-E"A"I_GL-E'S:
X TRANSTO RIGHTCOUCH
Y
Z

I

_8 t ROLL LEFT 180 ° AT EAT PERIOD

2°/SEC PITCH UP AT
0:55 O.2°/SEC TO 16/SXT/NEW C XT,

ORDEALO,5,O. BEGIN 6 fps
ORB RATE

81:00 • • .

I'-I '-I::4 " nl-IAS503/103 FINAL Novemb 2,, 196 80:00 - 81:00 4/LPO Z-62
MSO Fore 1910 (Nov so) _IGHT KANNING BRANCH

// / ,,



FUGHT PLAN
81:00- • b

CNTL PT SIGHTINGS (3)I BIOMED Sw -'_{EFT

P22 MAN ACQ SA O° TA IO° EAT PERIOD

81:II _PITCH DWN AT 0"3°/SEe AT: IPII ::ACQ
A" _CQ CPI N_4-- : NEW COORDINATES

AT LOSSPITCHUP AT LAT -05.250°S LAT °

O.5°/SEC TO LONG/2 -81.350 ° LONG/2 --°
3RDEAL O, 5, 0 ALT +OOO.O0 nm ALT --nm

IIPI : : EAT PERIOD

ITCA _ : --:-'ITCH DWN AT 0"3°/SEC ATICP2 N " _6 NEW COORDINATES
X' RE_I730_ _CQ LAT -lO.200°S LAT o

LONG/2 +77.550 ° LONG/2 °
IT LOSSPITCHUP AT ALT +O00.O0nm ALT nm
).5°/SEC TO

)RDEAL O, 5, 0 I

I81:41 _ P22 MAN ACQ SA O° TA lO°

I IIPIL : :
IACQ : : ACQUIRE S/C
ICP3 _4'-- -- NEW COORDINATES

M _ITCH DWN AT 0.3°/SEC AT LAT -09.I00°S LAT o
S ACQ LONG/2 +47.950 ° LONG/2 o
F ALT +OOO.O0 nm ALT nm
N

AT LOSS PITCH UP AT
O.5°/SEC TO _SEUDO LDG SITE SIGHTINGI

ORDEAL O, 5, O _22 AUTO OPTjCS • ,82:O0 "

I -IIslOu I imY-- J _ I TIM! _YI. IAS503(I03 FINAL November 22, 1968 81:00 - 82:00 4/LPO 2-63
illlC Form 1010 (Nov 00) PLII(_41' IqJU_N_



FUGHTPLAN

CMP LMP MCC-H

82:00-- " I " b

I
ITCA
ILDG SITE

4

x_ -'_
PITCH DWNAT 0.3°/SEC B1

ACQ LAT +02.675°N82:11 LONG/2 +17.512 °
_,b IT LOSS ROLL RIGHT 180° ALT -000.99 nm
_'_" IT 2°/SEC NEW COORDINATES

GO INERTIAL LAT o
82:17 LONG/2 o

_CQUIRE MSFN ON HGA ALT nm ACQUIRE S/C

IP27 UPDATE:
_EPORT NEW COORDINATES ISTATE
_ECORD MAP UPDATE & IVECTOR

IVOICE
BLOCK DATA (TEl8) I IUPDATE:

IMU REALIGN P52 REST PERIOD IMAP UPDATE

OPTION 3 - REFSMMAT (2 HOURS) I_CK DATA
82:30- AND GYRO DRIFT TEST

STAR ID , ____ DUMP DSE
STAR ANGL-'[DIFF--

T0RQU-'_-_-]_GL'E-S_
X
Y
Z

I

GDC ALIGN TO IMU

ROLL LEFT 180 ° AT
2°/SEC TO HEADS UP

82:53

16/SXT/CXT, ,6 fps ,- ,, .83 :O0 " •

l--i,-,-I=, j ,,-'"-I-IAS503/I031 FINAL JNovember 22, 196 82:00 - 83:00 4/LPO 2-64
MSCForm 1910 (Nov 08) IrlL|OHT PLANNI_ _H



FLIGHTPLANCDR CMP L_ MCC-H

  3:00- • |iPiTCH DWN A_O.2°/SEC TO _NTL PT SIG_INGS (3i] _ '
.... |IORDEAL O, 5, _ REST PERIOD

I0 v _ _x"_'x CPI NO. 504 NEW COORDINATES
83 : ' LAT -05.250°S LAT o

PITCH DWN AT 0.3°/SEC LONG/2 -81.350 ° LONG/2 --o
_ .,-C_"_TAT ACQ ALT +000.00 nm ALT --nm

_///_'_C' _T LOSS PITCH Up AT P22 AUTO OPTICS
. O.5°/SEC TO IPI : :

_/_XEGIN DRDEAL O, 5, 0 TCA : :CP2 NO. 526 NEW COORDINATES

X_ REV8 . LAT -lO.200°S LAT °LONG/2 +77.550 ° LONG/2 --°
_" PITCH DWN AT 0.3°/SEC ALT +000.00 nm ALT --nm

83:30" ITACQ _

PITCH UP AT O.5°/SEC TO
ORDEAL O, 5, 0

P22 AUTO OPTICS

83:39 T_ IPII : :TCA --:----:-- ACQUIRE S/C

/ _CQUIRE MSFN ON IMNIS cP3JNo.334-- NEW COORDINaTeS
LAT -09.100°S LAT o

I PITCH DWN AT 0.3 /SEC LONG/2 +47.950 ° LONG/2 --o
M _TACQ ALT +000.00nm ALT nm

F RITCH UP AT 0.5°/SEC TO
N DRDEAL O, 5, 0

I _SEUDO LDG SITE SIGHTING84:00 , P22 AUTO OPtiCS

i'-f--r I JAS503/103 FINAL November 22, 1968 83:00 - 84:00 4/LPO 2-65

TIME
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FUGHTPLAN

PITCH DWN AT 0.3°/SEC LDMK NO. B1 NEW COORDINATES
AT ACQ LAT +02.512°N LAT o

LONG/2 +17.512 ° LONG/2 °

(I_.'01 84:10 ALT +000.99 nm ALT nmAT LOSS ROLL RIGHT 180°
AT 2°/SEC (HEADS DWN) REST PERIOD

._ GOINERTIAL (2HOURS)84:16

_ ACQUIRE MSFN ON HGA LiOH CANISTER CHANGE J ACQUIRE S/C

(CARTRIDGE lO FROM B5 2/150/NEW B&W, 1/250 _27 UPDATE:
INTO CANISTER B) (R&B) STATE

BIOMED Sw - RIGHT VECTORi

IMUREALIGNP52
_ OPTION 3 - REFSMMAT
"v 84:30 AND GYRO DRIFT TEST VERIFY SYSTEMS STATUS DUMP DSE

STAR ID
STARANGLEDIFF-- VOICEUPDATE:

MAP UPDATE
TORQUE ANGLES: 8/9
X BLOCKDATA
Y RECORDMAPUPDATE&

Z BLOCKDATA(TEl9)

_DC ALIGN

_ PITCH Up AT 0.2o/SEC TO 1/80/H.S. B, f2.8, POL

• IDRDEAL 180, O, 0 (HEADS

_. 84:51 DWN) BEGINORB RATE REST PERIOD
(2 HOURS) SR -12 MIN START DARK

1/80 B&W, I/4, f4,POLI 16/18/NEW CEx, 1/250, SR -4 MIN START CORONA.,, 85:00 f2.8, l fps. , .

q. it

_AS503/IO3J FINAL November 22, 196 84:00 - 85:00 4/LPO Z-bb
M$C Form 1910 (Nov 68) FLIONT_ANNINGBIIANCH



... ,L,%PLA,,., .**.I S- . ."i 85:0_ AT S/C SR 1/80/NEW C BRKT INT

PITCH UP 60° AT O.5°/SEC_
TO ORDEAL 180, 300, 0
CONTINUE ORB RATE

85:08 START CAMERA AT
S/C SR +12 MIN START CAMERA l AT

SR +12 MIN

!
ZERO PHASE TARGETS OF

BEGIN _ OPPORTUNITY
REV9

CONVERGENT STEREO

_ PHOTOGRAPHY-EXTRA

EXP EACH 5 MIN -• 85:30 _ NITE TIME

..L,

85: PITCH UP 40 ° AT O.2°/SEC (2 HOURS) ACQUIRE MSFN ON HGA ACQUIRE S/C
TO ORDEAL180,260,0 RECORDMAP UPDATE VOICE

.-L, _ _ UPDATE:MAP UPDATE
ROLL RT AS REQD TO SHADE 9/I0
WINDOWS-KEEP X-AXIS +lO °
ON TRACK

TV 2180 B&W/R&
4 STOPS WIDER

,, 1 I
" _ 86:00- _ "

$503/I03 FINAL November 22, 1968 85:00 - 86:00 4/LPO 2-67
NSC Form IOlO (Nov 65) _l_al' Jq,AN_



FUGHT PLAN

86:00- ' T T '

86:08 STOP CAMERA AT TERM REST PERIOD STOP CAMERAAT TERM

ROLJ_L (2 HOURS) 2/80/HS, 1/4 f2.8

J'J'LLLL_.._L_j_ RIGHT 180° IF REQD P27 UPDATE:
PITCH DWN 60° AT STATE

O.2°/SEC TO VECTOR
ORDEAL 180, 310, 0
(HEADS DWN)

GO INERTIAL RECORD BLOCK DATA VOICE

(TEIIo) & MNVR PAD UPDATE:BLOCK DATA
86:30 MNVRPAD

IMUREALIGNP52 DUMPDSE
OPTION 3 - REFSMMAT
AND GYRO DRIFT TEST VERIFY SYSTEMS STATUS

STAR ID

STAR ANG_ DIFF

TORQ_ _G_S:
X
Y

86:50 Z
PITCH DWN AT 0.2°/SEC TC J
ORDEAL 180, 180, 0
BEGIN ORB RATE 1/80/NEW B&W 1/250,

_ (HEADSDWN+Z FWD) f2.8INT
(CDR)

(_" 87:00 • •
2/150/C, 1/250

.'li_l l J..li_l[ OATI [ T|" _Y'" J -- 1
_S503/I03 FINAL November 22, 1968 86:00 - 87:00 4/LPO 2-68

uscForm1010(NovBe) _I_T K_NI_ IIIIANI=H



FUGHTPLAN

o_¢\ _,,__ _-' _, ,=-,.87 : 00 - _T.
87:01

87:07 _-_

MNVRTOTElATT I

SXT STAR CK

BEGIN PITCH UP AT 0.2°/SEC TO
REV lO ORDEAL 180, 180, 0 IBEGIN ORB RATE

EAT PERIOD EAT PERIOD EAT PERIOD

87:30 _ I"

2/150/B&W OR C,I/250 ACQUIRE S/C

87:36 '( ACQUIRE MSFN ON HGA

DUMP DSE

PIPA BIAS CK
P27 UPDATE:
STATE

VECTORTARGET LOAD

RECORD MNVR PAD, BLOCK VOICE

DATA (TEIll), MAP UPDATE UPDATE:
MNVR PAD

T BLOCK DATA

MAP UPDATE

I_ 10

'") 88:00 _

A 3 FINAL November 22, 196 87:00 - 88:00 4/LPO 2-69i

USCFor= tot0 (Nov el) ILq,lgOOl' PLANNINO BRANCH



'f ,,._0Y'_5 FUGHTPLAN

GO/NO GO FOR TEI BIOMED Sw - GO/NO GO
LEFT

88:07

88:13 [ .i
IMU REALIGN PS2 2/150/C SPOT
OPTION 3 - REFSMMAT 16/75/CEX/I fps/SPOT
AND GYRO DRIFT TEST
STAR ID ISTAR ANGL-['b-rFF

TORQD'[ A-I_GL-E'S: PRE TEl SYSTEMS CKSC&W CK
X CMRCSCK

88:30 Y SM RCS CK
- Z SPS PERIODIC MONITOR
EXTERNAL AV P30 I EPS PERIODIC MONITOR
EMSTEST ECSPERIODICMONITOR
SPS THRUST P40

MNVR TO BURN ATT SXT STAR CK

PUGS MODE Sw - AUX TRANSFER TO COUCH88:48

t89:00 • • _ _ ,

-,,4 *" lnl-JAS503/I031 FINAL ]November 22, 196 88:00 - 89:00 4/LPO 2-70
useForm;it0 (NovSO) RIOHT PLANNINOBRANCH

/ v__IL /



TEl
BURNSTATUSREPORT BURNCHART

X X __"'•,. ATIG P or Y ATT SHUTDOWN
× X _ BT RATES DEVIATION TIME RESIDUALS

- - • Vgx TEl IO°/SEC lO° B/T+2 SEC & TRIM TO 2.0 fps
_TRIM TAKEOVER TAKEOVER AVc=-40fps

X X X R TEl ABORT MODES-SYSTEMS PROBLEMS:I5-MIN ABORT CHART OTHERWISE

X X X p TEl Vqo B/T TRAJECTORY ABORT MODE

X × X y 2850-950 0 -2:00 LUNAR ORBIT MODE Ill AFTER l REV

Vgx 950-600 2:00-2:20UNSTABLE 5-HR COAST,MODE I' " 600-0 2:20-2:54 HYPERBOLIC COAST OUT OF SPHERE - P37

.--I Vgy
Vgz
AV

0 ! • C

X X X FUEL

X X X OX

X X X UNBALANCE

REMARKS:



FUGHTPLAN
I / _ 51 CDR CMP LMP MC_-H

89:00 - i _ " "

J. _ i.[_[1_Tl__ SM RCS MON CK

_:_8_9 i/_5 DC ALIGN TO IMU IGETI =89:15:07AV3532 fpsI_ : _ BT 3 MIN26SEC

PITCH UP TO VERTICAL SM RCS MON CK SPS MON CK
I+Z FWD) TO ACQ MOON
N WINDOW ACQUIRE MSFN WITH HGA ACQUIRE S/C
CDR CREW ST_TVSREPORT

TRANS CSM STATE VECTOR TEl BURN STATUS REPORT
TO LM SLOT INITIATE BAT CHARGE

REINITIALIZE W MATRIX BIOMED Sw - CENTER
89:30 Rl +00094

R2 +00571

R3 +00003
SLEEP ERIOD
(5 HOURS)

89:45

DUMP DSE
UPDATE
ENTRY
REFSMMAT

90:O0 " -. ° ' "

i-,-l.-]- I - -'-JAS503/I03 i FINAL November 22, 1968 89:00 - 90:00 4/TEC 2-7i
usc Form 1910 (Nov Be) FLIGHT PLANNING BRANCH



FUGHT PLAN
¢DR ¢MP LMP MCC-H

_U-._" I 90:00- "_-- • . /
I

MNVR TO P52 ATT
=

IMU REALIGN P52
OPTION 1 PREFERRED
STAR I D
STAR ANGLE D--'I-FF---

90:15' TORQU-'EX-_Gt-ES
X
Y
Z

l

90:30 SLEEPPERIOD TRNBIAS
(5 HOURS)

MNVR TO SIGHTING ATT
ICISLUNAR NAVIGATION P?31
I, STAR Ol LNH

STAR L H

2 SETS

90:45

2. STAR 02 LNH
STAR L H

91:00 -- -.. o , , ,

AS503/I03 FINAL INovember22,1968 l 90:00 - 91:00 4/TEC 2-72
I_ I_I_ _ "Nit Fom 1010 (Nov OO)



,._-I kt_ FUGHTPLANCDR CMP LMP MCC-H
91 :OO -- _ * • b

'91:15

TRN BIAS

MNVR TO SIGHTING ATT

3. STAR lO LFH
STAR L H

2 SETS

91:30' SLEEP PERIOD
(5 HOURS)

4. STAR II LFH
STAR L H

91:45' 2 SETS

92:00 _., • • •

I MISSION L EDITION DATE I TIME DAYIRk'V IPAGE I
AS503/I03 FINAL November 22,1968 91:00 - 92:00 4/TEC 2-73

USCForm 1910 (Nov 88) FLI_HIT PLANNINQ BRANCH

\

i 1 ' / t



J

_ P _ _ FUGHTPLAN
¢DI ¢MP LMP MCC-H

92:00- ,'_-, * •
MNVR TO PTC ATT
P 029 Y 315
P Y
ROL"L_O. l_7-_-EC

92:15

92:30 SLEEP PERIOD
(5 HOURS)

92:4!

93:00 _ _ * * •

I m=.o,. J l,,.',o,,, J M,'. ..., ,_Yl=V IAS503/I03 FINAL November 22,1968 92:00 - 93:00 4/TEC 2-74
MSCF=r=101o(Novee) IPIAOWIPI.ANNINODIUUiCH



FUGHT PLAN
CDR CMP LMP MCC-H

93:00- ,-,.., b

SLEEP PERIOD
93:30 (S HOURS) EAT PERIOD EAT PERIOD

2
_IOMED Sw LEFT
CMP/LMP CREW STATUS
REPORT

94:00

94:30 EATPERIOD SLEEPPERIOD SLEEPPERIOD
(5 HOURS) (7 HOURS)

95:00 _ _ _ •

AS503/I031 FINAL November 22, i9681 93:00 - 95:00 4/TEC _-i_
list Form1910(Nov88) FLIl_,lrlrPLANNINOBRANCH

j; )



FUGHT PLAN
¢DR CMP LMP MCC-H

95:00- ,_ ,-.., ,-_.., .

CDR CREW STATUS REPORT

95:15

SLEEP PERIOD SLEEP PERIOD
95:30 (5HOURS) (5HOURS)

95:45 LiOH CANISTER CHANGE
(CARTRIDGE NO. lO FROM
B5 INTO CANISTER B)

MNVR TO P52 ATT
96:00 • _ _ _ _ •

S503/103 FINAL November 22, 1968 95:00 - 96:00 4/TEC 2-76
liSCForm1910(Novee) FLIQHIr_1_ BIIANCI4



FUGHTPLAN
¢DR CMP LMP MCC-H

96:00- T _ _ _ _ '
IMU REALIGN P52
OPTION 3 - REFSMMAT
STARID
STAR ANGL--E_D'I-FF--

TORQUE ANGLES:
X

96:15 Y
Z

I
MNVR TO PTC ATT
P 029 Y 315
P Y

ROLTO.I-6-/TM SLEEP ERIOD SLEEP PERIOD
96:30 (5HOURS) (5HOURS)

96:45

97:00 ° _" "" _.-" "

AS503/IO3J FINAL November 22, 196 96:00 - 97:00 5/TEC 2-77
liSCForm1910(Nov68) FLIGHTPLANNINOBRANCH



FUGHT PLAN
CDR CMP .LMP MCC-H

97:00-- *" _ _, _, b

97:30

SLEEP PERIOD SLEE PERIOD
98:00_ (5 HOURS) (5 HOURS)

98:30

99:00 • ' •

I-I IS503/I03 FINAL November 22, 1968 97:00 - 99:00 5/TEC 2-78

EDITION TIME DAY/HV

liSC Folrll 1010 (Nov 08) JJlUONIrPLANNING, BIIANCI4



FUGHT PLAN
¢DR CMP LMP MCC-H

99:00-- _ b
IBIOMED Sw - CENTER

99:15

99:30 EATPERIOD EATPERIOD EATPERIOD

99:45

lO0:O0 °

I MISSION EDITION I DATE TIME I DAYOREV [ --AS503/I03 FINAL November 22, 1968 99:00 - lO0:O0 5/TEC Z-79
USCForm1910(NovBS) FLIGHTPLANNINGBRANCH



FUGHT PLAN
CDR ¢MP LMP MCC-H

b
I00:00- MNVR TO P52 ATT T "

IMU REALIGN P52 CMP/LMP CREW STATUS
OPTION 3 - REFSMMAT REPORT
STAR ID
STAR ANG_ DIFF--

TORQUE _GL-E-S :
X

lO0:15 Y
Z

I

MNVR TO SIGHTING ATT TRN BIAS

ICISLUNAR NAVIGATION P23
I00:30 I. STAR02 LNH

STAR L H
I SET

2. STAR II LFH
STAR L H
l SET

I00:45

3. STAR Ol LNH
STAR L H
1 SET--

MNVR TO SIGHTING ATT
lOl:O0 • • • .

L'-I'-I - I - rmrS503/I03 FINAL November 22_ 1968 I00:00 - I01:00 5/TEC 2-80
JJSC FOil 1010 (NOV AO) JlJ,| J_J_ iJ_



FUGHT PLAN
CDR CMP LMP MCC-H

I01:00-- " • , b

101:15

TRr_ BIAS

CISLUNARNAVIGATIONP23III. STAR 22 EFHlOl:30
STAR E H

2 SETS

2. STAR 26 ENH
STAR E H

I01:45 2 SETS

BIOMED Sw - RIGHT

I02:00 • ° • °

AS503/I031 FINAL JNovember 22, 1968 i0i:00 - i02:00 I 5/TEC 2-8i
IlSCFor• 1910 (Nov Be) FLIGHT PLANNING BRANCH



....i,,

FLIGHT PLAN
¢DR CMP LMP MCC-H

102:00 -- t , , b

3. STAR 31 ENH

STAR E H
2 SETS

102:15

P27 UPDATE
STATE

I02:30 VECTOR
TGT LOAD
REFSMMAT

VOICE
UPDATE:

MNVR TO P52 ATT J RECORD MNVR PAD MNVR PAD
!

IMU REALIGN PS2
I02:45 OPTION3 - RESFMMAT

STAR ID
STAR ANGL-"_'I)'I'FF-m

TORQI]_"A-ITGL-E_S:
X
Y
Z

103:00 , _ I •

J MIIIle_ J IDItlON I _tl ! TIMI DAYIIIV I I_$503/I03 l FINAL November 221 1958 102:00 103:00 _ S/TEC 2-82
USCForn1010(Nov00) F11,l{g41rPkANNI_



BURNSTATUSREPORT MCC'S

X X ; ATIG BURNCHART

X X , BT

F--] P or Y ATT SHUTDOWN• Vgx RATES DEVIATION TIME RESIDUALS
TRIM .

X X X R MCC(ALL IO°/SEC I0 ° B/T +I SEC TRIM TO 0.2 fns
TAKEOVER TAKEOVER

X X X p
i

X X X y

,.. Vgx

• •,.....Vgy
I :
co .... i • Vgz

aVe
X X X..................... FUEL
X X X OX

X X X UNBALANCE

REMARKS:



FLIGHTPLAN
CDR CMP LMP MCC-H

103:00 - , • . u

103:15
V47 TRANS LM STATE
VECTOR TO CSM SLOT

EXT aV P30

SPS/RCS THRUST P40/41

I03:30

MNVR TO BURN ATT
SXT STAR CK

I03:45- EMSTEST TRANSTO COUCH PIPABIAS
CK

SM RCS MON CK
TEl+f5 GDC ALIGN TO IMU

I04:00 'ICC_ AV=NOMINALLY ZEROI, , , ,

] .-- _ IlOllVlOilq J DATE _ TIM, DAY/Illl'V I -- IAS503/10 FINAL November 22, 196 103:00- I04:00 5/TEC 2-83
119CForm 1910 (Nov 68) FLIGHT PLANNING BRANCH



FUGHTPLAN
¢DR CMP LMP MCC-H

104:00-
t ° STATUS bV66TRANSCSM STATE MCC5 BURN REPORT

VECTOR TO LM SLOT SM RCS MON CK INITIATE BAT CHARGE
,L,

UNSTOW TV CAMERA

I04:15

TV

I04:30 EATPERIOD EAT ERIOD EATPERIOD
.L

STOW TV CAMERA

I04:45

CDR CREW STATUS REPORT
105:00 | °

$503/I03J FINAL JNovember 22,1968 104:00 - 105:00 5/TFC 2-R4
MSC Form 1610 (Nov 68) FLIQHTPLANNI_ BRANCH



FUGHTPLAN
¢DR CMP LMP MCC-H

I05:00- * *
LiOH CANISTER CHANGE
(CARTRIDGE NO. 12 FROM
B6 INTO CANISTER B) BIOMED Sw - CENTER

TRANS TO LH COUCH
MNVR TO SIGHTING ATT

105:15 TRN BIAS

IClSLUNAR NAVIGATION P231

I. STAR 22 EFH
STAR E H

2 SETS

105:30' SLEEP PERIOD
(7 HOURS)

2. STAR 26 ENH
STAR E H

1 SET

105:45'

3. STAR 31 ENH
STAR E H

2 SETS

106:00' "_ " * • •

I .-- I EDITION DATE I TIME DAY/IIIV -- IAS503/I03 FINAL November 22, 1968 105:00 - 106:00 5/TEC 2-85
uScFor• |0|0 (Nov68) FLO_NIrPlLANNINO



FUGHT PLAN
¢DR ¢MP LMP MCC-H

106:00-- _w.e • , !

MNVR TO SIGHTING ATT

TRN BIAS

106:15 I. STAR02 LNH
STAR L H

1 SET

2. STAR II LFH

I06:30-- SLEEP PERIOD STAR L H
(7 HOURS) l SET

3. STAR Ol LNH
STAR L H

l SET

I06:45

RETURN TO EARTH P37

I07:00 _- --" • * *

AS503/I031 FINAL INovember 22, 196 106:00 - 107:00 5/TEC 2-86
IISC Form 1910 (Nov 99) IILIOHIr M.ANNINO IIIt.4NCH



FUGHT PLAN
CDR CMP LMP MCC-H

107:00- _-., , . b

I07:15

107:30 SLEEP PERIOD

(7 HOURS) MNVR TO P52 ATTITUDE

I
IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR ANGLE DI-FF

107:45
TORQITE_ A-i_GL---E=S:

X
Y
Z

I
MNVR TO SIGHTING ATT

TRN BIAS108:00 _ • , •

i'- "*'I- i ,,-j-- -fAS503/103 FINAL November 22,1968 i 107:00 - I08:00 5/TEC 2-87
,,scFor, _olo(No,eo) Klow1rM,UiNO _ '



FUGHT PLAN
COR CMP LMP MCC-H

I08:00- _ " . i

JCISLUNAR NAVIGATION P23
BIOMED Sw - RIGHT

I. STAR 22 EFH
STAR E H

l SET

I08:15

2. STAR 26 ENH
STAR E H
2 SETS

108:30' SLEEP PERIOD
(7 HOURS)

3. STAR 31 ENH
STAR E H

2 SE_ MNVRTO PTCATT
I08:45 P 029Y 315

P Y
ROL--C--O.I_T_EC
P&Y FREE

RETURN TO EARTH P37 REESTABLISH PTC AT +15°
IN P OR Y AND RECORD GEl

109:00 " " ° "

$503/I03J FINAL November 22,1968 108:00 - 109:00 5/TEC 2-88
J

USCForm1910(Nov6e) IL_.14_01rPI.ANNINOIIPJkl_H



FLIGHTPLAN
¢DR CMP LMP MCC-H

109:00-- ,-., m •

109:30

II0:00 SLEEP PERIOD
(7 HOURS)

110:30

III:00 - ,n_ • • "

i'-l"l - i - l-'-JASSO3/IO3J FINAL November 22,1968 109:00 - 111:00 5/TEC 2-89
USC Form 1910 (Nov 68) I_.J4_41' _._14N|N_



FUGHTPLAN
CDR C,MP LMP MCC-H

111:00- '"

111:30 SLEEP PERIOD EAT PERIOD EAT PERIOD

(7 HOURS)
CMP/LMP CREW STATUS
REPORT

BIOMED Sw - LEFT
112:00 _"

I12:30 EAT PERIOD SLEEP PERIOD SLEEP PERIOD
(7 HOURS) (7HOURS)

113:00 ,--" _ _ .

AS503/I031 FINAL November 22, 196 IIi:00 - ii3:00 5/TEC 2-90
g

NSCFormT910(Nov66) FLIGHTPLANNINQBRANCH

i ) ;, ;



FUGHT PLAN
edit ¢MP LMP MCC-H

113:00- " " -" _"

CDR CREW STATUS REPORT

113:30

If4:00 SLEEP ERIOD SLEEPPERIOD
(7HOURS) (7HOURS)

114:30

MNVR TO P52 ATT
llS:O0 . __ _-_ •

I-'I"-I - J "" I"I--AS503/I03 FINAL November 22, 1968, 113:00 - I15:00 5/TEC 2-91
M$CFore I$10 (Nov 08) JlJJ.ll_4'rPJJ,ANNIJN_ JIUINCH



FUGHTPLAN
¢DR CMP LMP MCC-H

115:00- | ,.",, ,.-....,"
IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR ANG[-_I)-I-FF---

TORQU-E"_B{'NG[-ES:
X

I15:15 Y
Z

I
MNVR TO PTC ATT
P 029 Y 315
P Y
ROL-Z--O.l_-fS-EC

I15:30 SLEEPPERIOD SLEEPPERIOD
(7HOURS) (7HOURS)

115:45

116:00 • _ _ __, ,

A 3 FINAL November 22,1968 115:00 - I16:00 5/TEC 2-92
USC Form 1910 (Nov oe) FLIONT PLANNIIHO BRANCH



FUGHT PLAN
CH ClAP LMP MCC-H

116:00- * "_' " J b

I16:30

117:00 SLEEP PERIOD SLEEP PERIOD
(7 HOURS) (7 HOURS)

I17:30

118:00 * .. w,,., •

FINAL JNovembe_rt_2,1968 J 116:00- 118:00 I 5/TEC 2-93
I _lmlUa_N_J IDItlON tlMli DA¥111V
AS503/103J

IISC Form tgtO (Nov §8) IIL|(_JJlFPLANNINOIIUtNCH



FUGHT PLAN
¢DR ¢MP LMP M¢¢-H

118:00- -.._ ..-._J b

118:30 EAT PERIOD SLEEP PERIOD SLEEP PERIOD
(7 HOURS) (7 HOURS)

LiOH CANISTER CHANGE
(CARTRIDGE NO. 13 FROM
B6 INTO CANISTER A)

ll9:00
BIOMED Sw - CENTER

I19:30 EATPERIOD EATPERIOD

MNVR TO SIGHTING ATT TRN BIAS
120:00 • • •

J MISSION J EDITION DATE TIME J DAY/REV PA_E
AS503/103J FINAL November 22,1968 118:00 - 120:00 J 5/TEC 2-94

MSCForm1910(NovBe) FLIQHTPLANNI_ BRANCH

> i i } ,, ;



FUGHT PLAN
C,DR ClAP LMP MCC-H

120:00- t , •

ICISLUNAR NAVIGATION P231 CMP/LMP CREW STATUS
REPORT

I. STAR 22 EFH
STAR E H
1 SET

2. STAR 26 ENH
120:IS STAR E H

I SET

3. STAR 31 ENH
STAR E H
l SE_r-- --

120:30

120:45

P27 UPDATE:
STATE
VECTOR
TGT LOAD

RECORD MNVR PAD VOICE
UPDATE:
MNVR PAD

121:00 • • • •

I _IIMI_IION I IDITION I DATII _ TIM! DAT/IV I PAOi IAS503/I03 FINAL November 22, 196 120:00 - 121:00 6/TEC 2-95
IISCFore1010(Nov08) FLIOOnIPLAJMNINO



_URNSTATUSREPORT MCC'S

X xL_] '• aTIG BURNCHART

X X . BT

7 P or Y ATT SHUTDOWP_° Vgx RATES DEVIATION TIME RESIDUALS
--TRIM. ,
X X X R MCC(ALL IO°/SEC lO° B/T +l SEC TRIM TO 0.2 fns

TAKEOVER TAKEOVER
XXX p

X X X y

? .. .. Vgy

Vg_ Z
_V

° C

X X X FUEL

X X X OX

X X X UNBALANCE

REMARKS:



FLIGHT PLAN
¢DR CMP LMP MCC-H

121:00- ,, • • *

MNVR TO P52 ATT

I
IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR ANGLE D--TFF

121:15 TORQD'[_ AITGL-'E'S:
X
Y
Z

V47 TRANSLM STATE ,J
VECTOR TO CSM SLOT
EXT AV P30

121:30

SPS/RCS THRUST P40/41
MNVR TO BURN ATT

SXTSTARCK

121:45 EMSTEST TRANSTO COUCH PIPABIAS
CK

GDC ALIGN SM RCS MON CK

TEl + 33 HRS IMCC6 AV=NOMINALLY ZERO1
122:00 - • • "

JAS503/103 FINAL November 22,196B l 121:00 - 122:00 l 6/TEC J 2-96

2Z,_MIllION lmtlON DAT! TIME OAY/IIV

i

use Form 1010 (Nov 60) _ PL4_ININ_



FUGHT PLAN
¢DR CMP LMP MCCIH

122:00- " * , b

V66 TRANS CSM STATE SM RCS MON CK MCC6 BURN STATUS REPORT
VECTORTO LM SLOT INITIATEBAT CHARGE

BIOMED Sw - RIGHT

122:15

122:30- MNVR TO SIGHTING ATT

TRN BIAS

JCISLUNAR NAVIGATION P23 i

I. STAR 02 LNH
STAR L H

122:45 2 SETS

2. STAR Ol LNH
STAR L H

123:00 • lSET , ,

sso3/io31 F_NAL lNovember 22,1968 122:00 - 123:00 J 6/TEC l 2-97 J
USCFormTg10(Nov68) FLIGHTPLANNINGBRANCH

'1



FUGHT PLAN
¢DR CMP LMP MCC-H

123:00-- "' • . b

RETURN TO EARTH P37

MNVR TO SIGHTING ATT

123:30

123:30

TRN BIAS

_CISLUNAR NAVIGATION P23

I. STAR 22 EFH
STAR E H

123:45 2 SETS

2. STAR 26 ENH
STAR E H
I SET

124:00 " " ' "

i'-i'-I - I *" r*"l-AS50311031 FINAL November 22, 1968 123:00 - 124:00 6/TEC 2-98
|

USCForm19_0(Nov65) FLIONTPLANNINGIWIANCH



FLIGHTPLAN
CDR ¢MP LMP MCC-H

124:00- " , • '

3. STAR 31 ENH
STAR E H
2 SETS

124:15

MNVR TO PTC ATT
124:30" P 029 Y 315 RETURNTO EARTH P37

P Y
ROLL O.I°/SE C

124:45

125:00- " " i •

AS503/I03 I. FINAL .jN°vember _2,i968 i24:00 - i25:00 J 6/TEC 2-99 I
MSCFore1010(Nov60) FLIGHTPLANNING_H



FUGHT PLAN
¢DR ¢MP LMP MCC-H

• b
125:00- "' " BIOMED Sw - CENTER

125:30

126:00

126:30 EAT PERIOD EAT PERIOD EAT PERIOD

CDR CREW STATUS REPORT

127:00 l 6 •

 ml'-I - I - I-'I-S503/I03 FINAL November 22,1968 125:00 - 127:00 6/TEC 2-100
NIC F'om 1010 (Nov §0) _ p_,,_l_



FLIGHTPLAN
¢DR CMP LMP M¢C-H

127:00- , , b
LiOH CANISTER CHANGE
(CARTRIDGE NO. 14 FROM
B6 INTO CANISTER B)

127:30

BIOMED Sw - RIGHT

UNSTOW TV CAMERA

128:00 SLEEP PERIOD
(7 HOURS) J

TV

I
STOW TV CAMERA

128:30

129:00 _ • * ,

I"-I'*'! I *" °'*'"-'AS503/I03 FINAL INovember 22,1968 127:00 - 129:00 6/TEC 2-101 Im F

IdSC Form 1910 (Nov 6e) FLIGHT PLAIMNIIM4_ BRANCH

L' ,, )



FLIGHT PLAN
¢DR CMP LMP MCC-H

129:00- ,',w._ . . ,

129:15

129:30 SLEEP PERIOD
(7 HOURS)

] MNVRTO P52ATT
|

IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID
STAR ANG['[ITI'FF

129:45 TORQUE- _GLES:
X
Y
Z

I

TRN BIAS MNVR TO SIGHTINGATT
130:00 _ _ • , ,

] ,,,.,..o.] ._.o. J .,.,. I TIMi DAflIlVJ IMLQI]AS503/103 FINAL November 22,1968 129:00 - 130:00 6/TEC 2-102

II$C Form 1910 (Nov GO) JlU_JJ(Jl' PJJ.ANNJN_ JJJLAIF_OCH



FUGHT PLAN
¢DR ¢MP _ MCC-H

130:00- _-" * . b

JCISLUNAR NAVIGATION P231

I. STAR 02 LNH
STAR L H
2 SETS

130:15

130:30" SLEEP PERIOD
(7HOURS) MNVRTO SIGHTINGATT

130:45 TRN BIAS

I. STAR 22 EFH
STAR E H
2 SETS

1 31:00 _ -" • m •

J .'SION EDITION DATE _ TIME [ DAY/REV J PA,_EAS503/I03 FINAL November 22, 196 130:00 - 131:00 6/TEC 2-I03
MSCFormlgt0 (NovBS) FLIGHTPLANNINGBRANCH



FUGHTPLAN
¢DR ¢MP LMP MCC-H

1 31:0O -- "_" * , i
BIOMED Sw - CENTER

2. STAR 26 ENH
STAR E H

131:15 2 SETS

131:30 SLEEP PERIOD 3. STAR 31 ENH
(7HOURS) STAR E H

2 SETS

131:45

MNVR TO PTC ATT
P 029 Y 315
P Y

RETURN TO EARTH P37 ROt-L--O.I_-[_=EC
132:00 "_ _'_' " • "

- I " "" IS503/103 FINAL November 22,1968 131:00 - 132:00 6/TEC 2-104
use For• 1Ol0 (Nov oe) FLIONlr Iq,ANNINO BRANCH



FUGHT PLAN
¢DR ¢MP LMP MCC-H

132:00- _" * • '
El -15 HRS
P27 UPDATE:
STATE
VECTOR

STATE VECTOR GO/NO GO GO/NO GO
RECORD BLOCK DATA VOICE
FOR El -2 HOURS UPDATE:

BLOCK DATA
132:+30 FOR

El -2 HOURS
MCC

133:00' SLEEP PERIOD
(7 HOURS)

133:30 EATPERIOD EATPERIOD

I
CMP/LMP CREW STATUS
REPORT

BIOMED Sw -_FT134:00

AS503/I031 FINAL JNovember 22,1968 132:00 - 134:00 I 6/TEC J 2-i05J
MSCForm1910(Nov68) FLIGHTPLANNINOBRANCH
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FLIGHT PLAN
¢DR ¢MP LMP MCC-H

134:00-

134:15

134:30 EAT PERIOD SLEEP PERIOD SLEEP PERIOD
(7 HOURS) (7 HOURS)

134:45

135:00 " " " _ "

A 3 FINAL November 22,1968 134:00 - 135:00 6/TEC 2-106
NSCForm1010(Novee) IqJOgTPLANNINGIIUNC,N



FUGHT PLAN
COlt CMP LMP MCC-H

135:00 - " "_" '" +
BEGIN CABIN COLD SOAK

CDR CREW STATUS REPORT

135:15

MNVR TO P52 ATT

] SLEEP PERIOD SLEEP PERIOD
IMU REALIGN P52 (7 HOURS) (7 HOURS)

135:30 OPTION 3 - REFSMMAT
STAR ID
STAR ANGLE DIFF--

TORQUE ANGLES:
X
Y
Z

135:45 I

REESTABLISH PTC
P 029 Y 315
P Y

R0L-t--O.I.°7-f_EC
136:00 " "- -" " "_" "

AS503/1031 FINAL November 22, 1968 135:00 - 136:00 I 6/TEC z-Iu/ I
MSCForm1910(NovBe) FLIGHTPLANNINOIIL4JNICH



FUGHT PLAN
¢DR C,MP LMP MCC-H

136:00 - " _-_._ .-..., b

136:30

SLEEP PERIOD SLEEP PERIOD
(7 HOURS) (7 HOURS)

137:00

137:30

138:00 " "" -" " -" "

AS503/I0 FINAL Novemb 20 !968 136:00 - 138:00 6/TEC 2-108
uzc FormIolo (Novee) IqI,NINTPLANNINg BRANCN



FLIGHTPLAN
¢DR CMP LMP M¢¢- H

138:00 - * "---" "_"

138:15

SLEEP PERIOD SLEEP PERIOD
(7 HOURS) (7HOURS)

138:30

138:45

139:O0 " " J "_-" "

AS503/I031 FINAL ,November 22, 196 138:00 - 139:00 6/TEC 2-109
liSC Form 1910 (Nov 68) FLIGI4T PLANNING BRANCH



FLIGHT PLAN
¢DR C,MP LMP MCC-H

139:00 - * ,..._,...,, ,-._-,' b
LiOH CANISTER CHANGE
(CARTRIDGE NO. 15 FROM
A2 INTO CANISTER A)

139:15

MNVR TO P52 ATT

I
IMU REALIGN P52
OPTION 3 - REFSMMAT
STAR ID

STAR ANGLE D--'I'FF---- SLEEP PERIOD SLEEP PERIOD

139:30 TORQU--_".,.._.._"_I-_'_: (7 HOURS) (7 HOURS)
X
Y
Z

I
REESTABLISH PTC
P 029 Y 315

139:45 p y
ROLL O.I°/SEC

140:00 " _ -,." _ -- •

i

IAS503/1031 FINAL November 22j 196 139:00 - 140:00 6/TEC 2-110
useFomlolo (Novel) Iq,lOffTIq.ANNIN4 IIIUNHcH



FUGHT PLAN
CDR CMP LMP MCC-H

140:00- ._ ... _1 b

140:15

EAT PERIOD SLEEP PERIOD SLEEP PERIOD

140:304 (7 HOURS) (*7HOURS)

140:45

141:00

MISSION I .raTION DAT, ] TIMIE , DAYIlUEV I -- IASS03/103 FINAL INovember22,1968 140:00- 141:00 I 2-111 l
MSCForm1910 (Nov BO) FLIOHT PUU4NINO lUUd4CH



mr

FUGHT PLAN
CDII CMP £MP MCC-H
e, • • b141:00- MNVR TO SIGHTING ATT LOSS OF COMmCONTINGENCY

TRN BIAS BIOMEDSw - RIGHT:

CISLUNAR NAVIGATION P2_l

I. STAR 22 EFH
STAR E H

141:15 l SET-

2. STAR 26 ENH
STAR E H
I SE'F- --

3, STAR 31 ENH
STAR E H
l SET

141:30

/

EAT PERIOD EAT PERIOD
141:45

142:00 -"-" _' •

nim_ R,,Mm_OmUU,W,WMIC Form I010 (Nov 08)



FUGHT PLAN
CDR CMP LMP MCC-H

142 :O0 - " _' '_I

I i
EAT PERIOD EAT PERIOD

142:15

142:30' LOSSOF COM_ CONTINGENCY

TRN BIAS

I. STAR 22 EFH

]42:45 STAR E H
l SET

2. STAR 26 ENH
STAR E H

143 :O0_ " " • •

ASSO3/lOaJ FINAL iNovember 22,1968 142:00 - 143:00 2-113
USCForm1010(Nov60) FLIOI41TPI.ANNIHOlilIAII_H



/ / / •

FUGHTPLAN
¢DIt ¢MP LMP MCC-H

143:00 -- * * . b

P27 UPDATE:
STATE
VECTOR
(LM & CSM
SLOTS)

EI-3.5HRS REFSMMAT

RECORD MNVR AND ENTRY VOICE
PAD UPDATE:

MNVR PAD
ENTRY PAD

143:30

MNVR TO PS2 ATT Il

IMU REALIGN P52
OPTION 3 - REFSMMAT

STAR IDSTAR _ 1"LrITT_nNG_ v..F-- ECS CK

TORQU-_"A'RGL--_½:
EI-3 HRS X EPS CK

Y SPSCK
Z SM/CM RCS CK

i C&W CK
CMC SELF CK
DSKY COND LT TEST

144:00 " " * *

tA$5.03_103, FINAL Novemb 2_ 1968 143:00 - 144:00 6/TEC
I Fore;111o(.lt*v61) FUmgllrIq.ANNINQBRANCH



BURN STATUS REPQRT MCC'S

iX__.X L._J_E..._I__]ATiG BURN CHART

x x. BT
,:II i ! _L _Vgx P orY ATT SHUTDOWN........................ RATES DEVIATION TIME RESIDUALS

X X X i I ! iR MCC(ALL IOO/SEC I0° B/T +1 SEC TRIM TO 0.2 f_s

'x:X_- I ! _p TAKEOVER TAKEOVER '

Ixx.2 2T2
i ! ; ; _'gx

" .....2_.___.... ,__vgy, . i 'V
_-!_ ..... i ! Tig z

! -_ i ,,-!-,t-4Avc
x x x_ t i iFUEL_ i

X X X _ iOX.................. i .

X X X i i UNBALANCE

REMARKS:



FUGHT PLAN
¢DR CMP LMP MCC-H

144:00 -- t • * *'

EXT AV P30

EI-2.5 HRS

144:30

SPS/RCS THRUST P40/41
MNVR TO BURN ATT

COAS & SXT STAR CK

@DC ALIGN TO IMU

EI-2 HRS MCC7. AV=NOMINALLY ZER-OJi

V66 TRANS CSM STATE MCC7
BURN STATUS REPORT

VECTOR TO LM SLOT

.145:00 " ' • "

J MISSIOeL J IDITIIOIi DMTI J TIM! .T/Bv JAS503/I03 FINAL November 22, 196 144:00 - 145:00 7/TEC 2-115

d

i
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FUGHT PLAN
CDll CMP LMP MCC-H

145:00 -- t . , , b
LOSS OF COMMCONTINGENCY BIOMED Sw - LEFT

ISLUNAR NAVIGATION P23
STAR 33 ENH
STAR E H
1 SET

MNVR TO ENTRY ATT
COAS STAR CK SXT STAR CK

IMU REALIGN P52
OPTION 3 - REFSMMAT

EI-I.5 HR AND GYRO DRIFT TEST PIPA BIAS
STARID , CK
STAR ANGL--_-DIFF'

TORQI]_-_B_ITG'L-_-S:
X

145:30 y
Z

GDC ALIGN TO IMU

FINAL STOWAGE FINAL STOWAGE FINAL STOWAGE
INITIATE CM RCS PREHEAT

WASTE H20 DUMP - OFF
UR DUMP HT - OFF

EI-I HR EMS CK

FINAL GDC DRIFT CK
146:00 • , • •

J MISSION I IDITION I DAtE _ TiME [ _IW/RIEV I_E IAS503/]03 FINAL November 22_ 196 145:00 - 146:00 7/TEC 2-116
IISCFore 1910 (Nov 88) FLI(_Ir PLANNII_ II_H

) _ L ' ;



FLIGHTPLAN
elm ¢MP LMP MCC-H

146:00 - " * . i
P27 UPDATE:

TERM CM RCS PREHEAT PYRO BAT CK STATE
SETDETTOEl VECTOR
EMSINITIALIZATION VOICE
RSI ALIGN TO GDC RECORDENTRYPAD & RCVY UPDATE:
CM RCS CK INFO ENTRY PAD

& RCVY INFO

EI-30MIN ENTRYBATS- ON

SEPARATION CK LIST SEPARATION CK LIST SEPARATION CK LIST

146:30 MNVR TO CM/SM SEP ATT P61 ENTRY PREP GO FOR PYRO ARM GO FOR
PYRO ARM

El-15 MIN ICM/SM SEPt

MNVR TO ENTRY ATT P62 ENTRY ATTITUDE

P63 ENTRY INITIATE

146:50

P64 ENTRY POST .05G

147:00 * * "

"-I"l - °" I i IAS503/103 INovember Z21 1968J 1146:00 - 147:00 7/TEC 2-117
I_eler INANNli_ HAN¢W

_YIRIV

F INAL
iSC FOrm1910 (Nov 65)
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NOTE

: Acknowledgement is made to the Consumables Analysis Section (CAS) of the
Mission Planning and Analysis Division (MPAD) for their work in the

preparation of the RCS and cryogenics consumable analysis presented herein.

3-i



As>o>/1o>PROPET,Z 'BmXmS

The results of the SM, CM, and SPS propellant budget analysis are sum-

arized in the following tables and figures:

TABLE 3-I SM-RCS PROPELLANT LOADING 3-3

TABLE3-11 SM-RCSUSAGESUMMARY 3-4 _/

TABLE 3-III SM-ROS PROPELLANT BUDGET 3-10

TABLE 3-IV CM-RCS PROPELLANT USAGE SUXNkRY 3-40

TABLE 3-V SPS PROPELLANTBUDGET 5-41

FIGURE 3-I SM RCS PROPELLANT PROFILE 5-5

FIGURE 5-11 SM RCS PROPELLANT PROFILE (QUAD A) 5-6

FIGURE 3-III SX RCS PROPELLANT PROFILE (QUAD B) 3-7

FIGURE 3-1V SM RCS PROPELLANT PROFILE (QUA])C) 3-8

FIGURE 3-V SM RCS PROPELLANT PROFILE (QUAD D) 3-9

Ground Rules and Assumption

The ground rules and assumptions listed below were used ]n the construe-

%ion of the SM-RCS budget.

I. Data Source: Data for SM-RCS engine performance and propellant

requirements were obtained from Part 4, Volume I of the CSM/LM

Spacecraft Operational Data Book, May 1968.

2. Maneuvers: Since it is impossible to predict in all cases what

maneuvers rates or angles will be required, it was assumed that

all maneuvers were 3 axis at rates from 0.2 deg/sec to 0.5 deg/sec

(unless otherwise noted). Angles were varied as a function of the

maneuver requirements. It was also assumed that all IMU alignments

3-1



required 5 axis orientations with allowances for minimum impulse

q control, which may seem conservative, but would allow for unscheduled

attitude maneuvers. An increase in passive thermal control (PTC)

requirements was made to allow for active control of the non spin

axis. Predicted costs are 1.5 lbs/hr translunar and 1.4 lbs/hrs

transearth with a total increase of 100 Ibs to the budget. Naviga-

tion sightings, like the IMU alignments, were predicted at the same

cost for all cases. Realizing that some navigation sightings will

be easier to accomplish than others, a nominal cost of approximately

1.2 lbs to 1.4 lbs per set was predicted. Lunar orbit maneuvers _rere

budgeted to the lunar orbit attitude timeline. Midcourse transla-

tions were budgeted as SM-RCS corrections of 5 fps and 7 fps trans-

lunar and lO fps, 5 fps, and 2 fps transearth. The 7 fps correction

could possibly be replaced by a SPS burn since it is 2 fps above the

minimum SPS burn time for translunar corrections.

5. Flow Rates: A propellant flow rate of 0.561 lbs/sec/engine was

assumed for steady state operation. A minimum impulse burn has been

predicted at a maximum 0.005 Ibs per pulse.

3-2



TABLE 3-1

SM-RCS PROPELLANT LOADING

SM-RCS-LBS

NominalLoaded 1347.6

Unusable(trapped) 26.8

TotalDeliverable 1320.8

Loading Uncertainty (temperature) 36.8

1284.o

Gauging Inaccuracy 72.0

1212.0

_MixtureRatioUncertainty 82.0

1130.0

TotalUsed 655.8

OperationalMargin 474.2

*This quantity is based on the flight plan and results from the use of

approximately 460 lbs of RCS for attitude orientation and control. This

is considered unusable for mission planning and represents a dispersion

to the nominal profile.
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TABLE 3-II

SMRCSUSAGESUMMARY

PROPELLANT USED 7 LBS PROPELLANT REMAINING_ LBS

Day (GET,HRS) PER DAY ACCUMULATIVE TOTAL USABLE

1347.6 1130.0

PRELAUNCH 5.8 5.8 1341.8 1124.2

1 (00:00 - 24:00) 99.6 105.4 1242.2 1024.6

2 (24:00- 48:00) 79.9 185.3 1162.3 944.7

3 (48:00- 72:00) 110.3 295.6 1052.0 834.4

4 (72:00- 96:00) 147.0 442.6 905.0 687.4

5 (96:00- 120:00) 109.1 551.7 795.9 578.3

6 (120:00- 144:00) 89.3 641.0 706.6 489.0

7 (144:00- 147:00) 14.8 655.8 691.8 474.2
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TABLE 5-111

SH-RCS PROPELLANT BUDGET

TIME EVENT S/C WT SM-RC5 _M-RCs 5M.

.a_ (HRI (LBS) USED LEFT RCs
ILBSI ILBs) LEFT

ISl

• 0 APOLLO 8 CSH 103 63878e *0 13qT,k |OO*

eO SM-RCS CHECKOUT 6387Ze i 5,8 |3NIeA |OUo
FIRE EACH JET ONE SEE,

3,5-_HANSPOSITION _3865, 7,S 133qel 99,
• X TRAN5 1 FP5 PGr4CS

3"5 -X O,5 FP$ 63_6U, _o8 1_29,_ 99,

3,S PITCH q DEG/sEC 63853, 6.9 1322,7 9S,

3,5 FORMATION FLYING 63833, 2O,U I302,7 97,

F"

3,8 MANEUVER TO LOCAL VERTICAL 63830, 3,2 1299,% 9_,

3,8 ATTITUDE HOLD ,5 DEG 08 b3g3O, ,3 12??e_ 96,

3,9 SEPARATE FROM S.IV8 "X 1.5FPS 63816, 13,7 IZBSeq 9S,

_,U PS2 IMU ALIGN 6381_, l,I 128qeq 9S,

q,3 CISLUNAR NAVIGATION 6381q, eft 1283,% 9_,
sTAR/LARTH HORIZON OHIENT

q,3 MIN, IMPULSE ItARKING 6381_, ,_ 1283,1 9S,

q,3 NAV SIGHTING _ET 2 63813, ,U 1282e] 9ge

q,3 MINIHUH IMPULSE MAHKIN_ 63812e ,_ 1281,_ 9_,

q,3 NAV SIGHTING SET 3 .63812, ,8 1281,N ?W,



SH-NC5 PROPELLANT _U_GET
I

T|ME EVENT 5/C _T 5H.Rc5 SM.RC% SM. I

(HR I (LBS) USED .EFT RCS I
LBS} LBSj LEFT I

1_1' '"'1 _\

g,3 HINIMUM IMPULSE MARKING 638l I+ .q :ZBO,A 9_, /

I
q+3 NAV SIGHTING SET g 63810, .9 1279+7 9S, I

/
qe3 MINIMUM IMPULSE MARKING 63810+ .H 1279+3 95. I

I
8+O PS2 IMU ALIGN 63B09+ I,I 1270.? 9s, /

/
8+b HIDCOURSE CORRECTION 638U8+ I ,| !1277+1 95, /

3 AXIS ORIENT PCNCS I
8,S ATT HOLD OeS UEG DB 63807, .6 276+S 95. _

9+0 DELTA VEL = NOMINALLY ZERO 63801+ ,0 276,4 YS+ ---

9,1 CISLUNAR NAV|GATIUN 63HOb, ,6 275,7 9S+
sTAR/EARTH HORIZON ORIENT

9+] MIN, IMPULSE MARKING 63806, ,g 215,_ 95,.

9.1 NA_ SIGHTING SET 2 63BUS+ ,_ 127q,_ 9_,,

9,1 MINIMUM IMPULSE MARKING 63805, .q 127_.H 9S..

9,1 NAV SIGHTING SET 3 6380_, ._ 1273._ 9q,,

9,1 MINIMUM IMPULSE MARKING 638U3, ,N 272,_ 94D

9e8 ORIENT FOR Prc 63803, .B 272*n 9q,

3AXI$ 0,2 DEG/SEC

9*8 ATTITUDE HOLD 0._ DEG DB PGNCS 63802, .B 271,_ 9_.
F

3-11



5M-RCS PROPELLANT _UoGET

TIME EVENT SIC _T 5M-RCS $M-mCs 5H-

- IHR) (LBS) USED LEFT RcS

f_-- (L851 iLBS) LEFT
it

9tB EST, O,3 DEG/SEC ROLL 6380Ze ,3 IZ7019 9_,

9e8 PITCH AND YA_ CONTROL 63792, 9,i 1261,R 9qe

16"6 P52 IMu ALIGN 63791, I.1 IZ60,R 9ql

17.0 CISLUNAR NAVIGATION 63791e ,8 1259,9 93t
STAR/EARTH HORIZON ORIENT

17,0 HINt IMPULSE MakKING 63790t ,q 12sge_ 93,

17,U NAV SIGHTING _ET 2 63789, ,8 12S8,a 93t

_-_ 17,U MINIHUfl IMPULSE HARKINb 03789, ,q I2S8e_ 93=

17=0 NAV SIGHTING SET 3 63/881 .8 12571_ 9Je

17,0 MINIMUM IMPULSE MARKING 637U8t ,q 12S7,n 93e

IliO NAV sIGHTING SET _ 63787e ,@ I2S6tl 93e

17tO MINIMUM IMPULSE MARKING 63786e ,q 12SS,7 93t

17"fl NAV SIGHTING SET S 6378Se ,8 12Sqig 93*

1710 MINIMUM IMPULSE HARKING a378S, ,q I2Sq,S 93*

18,0 ORIENT FOR PTC 6378qe t8 12S3,7 93,
3AXIS 0,2 DIG/SEe

18,0 ATT HOLD ,S DIG 08 PGNCS 63783, ,8 12S2,9 93,

5-12



I5M-RC5 PROPELLANT _UD,G_T

TIME EVENT }/C WT SH.RCS SM.RCs 5M,.

(HR) 1185) USED LEFT RCS

ILB$) (LBS I LEFT

I_) 4

I8,D EST, U.3 DEG/SEC ROLL k3783, ,Z |252,k 93,

18,0 pITCtt AND YA_ CONTROL 63773, |O,H 12N2,_ 92*

26,0 P52 IMU ALIGN 63772, L,O |2qi,2 9.2,

26o5 CISLUNAR NAVIGATIU_ 63771, o8 IZqO,_ 92,

STAR/EARTH HORIZON ORIENT

26,5 MIN IHPULSE HARKING b37/1, ,q IZflO,I1 9.2,

2e,S NAV SIGHTING SET 2 63770, ,9 1239,! 92,

26,5 HINIHUM IHPULSL MARKING 63769, ,q 1238o7 9_, __

26,5 NAV SIGHTING 5_T 3 63768, ,8 IZ37,R 92,

26,5 HIN|hUH IMPULSL HARKING 63768o .q 1237eq 9.2*

7,5 HIDcOURSE CORRECTION 63767, l,I 1236,3 9,2,
MANEUVER TO BURN ATT

27*5 ATT MOLD ,5 ULG DLt PGNCS. 63767, ,3 1236,1 9.2,

28,0 oELTA VEL = NOMItJALLY ZERO 637671 ,U 1236,1 9Z,

28ol CISLUNAR NAVIGATION 63766, ,8 1235,_ 92,
STAR/EArTH HORIZOt! ORIENT

28,1 HIN* iMPULSE HARKING 63765, o_ 123q,8 92,

2Sol NAV SIGHTING SET 2 _3765, ,8 123_,¢1 92,
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, , SM-HCS PROPELLANT BUDGET
" 1

TIME EVENT S/C WT SH-RCS SM-RC% _N.

(HR) ILB_) USED LEFT RC5
(LBSI LBSI LLFT

Z8* H|NIHUP1 IMPULSE HARKING 6376q, .q 233e_ 92.

28* NAV 51GHTING SET 3 b3763, ,9 |232el 91.

28e MINIHUH IMPULSL HARKING k3763, *_ 232.] 910

28* NAV 5|GHTING SET q 63762, 08 231*_ 91e

28e MINIHUH |MPULSL MAHKING 63762, ._ 231oN _1.

2B09 OHIENT FOR PTC _3161, ,8 230*_ 91 *
3AXI_ 0*2 DEG/SEC

26e9 ATT'ITUDE HOLD 0*5 DEG DB PGNCS b3760e e8 IZ29e% ?ie

28,9; EsTo 0*3 UEG/SEC HOLL 6376Uo ,3 1229,_ 91e

28e9 PITCH AHD YA_ CONTROL b3753e 6eb 122207 91.

33*8 PSI IMU ALIGN 637_21 1.1 1221o7 91o

3q*3 CISLUNAR N_VIGATIUN 6375le ,8 12200_ 91o
sTAREARTH HORIZON O_IENT

3_.3 MIN, IMPULSE HA_KING 63751o .q 1220.q 91.

3_*3 NAV SIGHTING _ET 2 b37_Uo ,8 1219ek 91o

3q.3 MINIMUM IMPULSE MARKING 637_0e ,_ 112[9e_! 90e

3q.3 NAV SIGHTING SET 3 637q9, ,8 1218._ 90,
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m,

5M-RCS PROpEllANT BUDGET ,, ,,

TIH E EVENt S/C WT 5M-_CS SM-RCs _H-
(HR) (L851 USED L_FT _CE_

(L_S) ILBSI _EF'T
l_l, -_-.

3q,3 MINIHUH IHPULSL HARKIN_ 637q9, *_ 1217.9 90,

3q,9 OKIENT FO_ PTC 637q8, ._ !1217.1 9CI.

3AXIS U,2 UEG/_EC

3q+9 ATTITUD_ HOLU O+5 D_G DB PGNCS 637_7+ .8 1216.q 90+

3_°9 ES1. O,3 D_G/SEC HOLL 637_7, .2 1216.1 90.

3N,9 PITCH AND YAw CONTKOL 63736. ll.O 1205.1 BY',

_q-_ P52 IHU ALIGN 6373b, l,I I2Oq,R 89.

q6"l CISLUNAR NAVIGATION k373q. .9 12U3,1 89. -_-
sTARILUNAK HU_IZON 0RT_NT

qS.l MIN, IHPULSL MAkKING _3733+ ,_ 1202,7 89+

qS,l NAV SIGttTING SET 2 63732. ,8 12DI,R 89.

_5,I MINIMUM IMPULS_ HARKING k3732. ,q IZOl.q B9.

q_* I NAV SIGHTING SLT 3 63731+ .9 I2UO._ 89.

_Sel+ HINIMUH IMPULSE HAl{KING &37Jl, ,q I2UO.I 89.

qSeI NAV SIGHTING SET H b3730, ,8 ll?9o] 890

qSe| HINIHUH I_IPULSE HARK_Nb a3730, 0_ 1198+9 B9,

NS,; NAV SIGHTING SET S b3729+ ,8 1198,1 89,
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SM-RCS PROPELLANT UU_GET

T|HE EVENT 5/C NT SM-RCS SM-RCs SH-

(HRI (LBS) USED LEFT RCS
[LBSI (LB$I LEFT

j,,._ IS)

qSo| HEN|HUH IMPULSE HARKING 63728. .q t97.7 69.

qboq P52 IHU ALIGN 63727o lo| 1|196*A 09,

qbe6 HtDCOURSE CORRECTION 63726o 1.1 195e_ 89e
3 AXL$ ORIENT PGNcS

_6o6 ATT HOLD Oo_ DEG DB _NCS 63726o oq !i9Sol 89,

q7eO RCS _X TRANS PGNC5 3 FPS 637Uq, 22o] 173on 87,

q7,2 CISLUNAR NAVIGATION 63703o ,B |72e_ 870
STAR EAKTH HORIZON ORIENT

/_- _7,2 MINIHtlH IMPULSE MARKING 6370Ze oq 1171-A 870

q7oZ NAV SIGHTING SET 2 63702o oB 1171o0 87e

q7e2 MINIHUM IMPULSE MARKIN_ 63701i ,q 1170._ 87,

_7o2 NAV SIGHTING _ET 3 637U0o .8 1169o_ 87,

q7o2 MINIHUH IMPULSE HARKING 63700t ,q 1169,_ 87,

q7.8 ORIENT FOR PTC b3699o ,B 1168o% 87,
3AXIS UoZ DEG/SEC

q7e8 ATTITUDE HOLO O,S DEG DB P_NCS b369Be .8 l167eA 87o

_- q7,8 ESTo Do3 OEG/SEC ROLL b3698t ,3 167o_ 87o

q7oB PITCH AND YA_ CONTROL 63693o So2 162o] 86e
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SM-RCS PROpElLANT Bul GET

TIM E EVLNT !S/C WT SM-RCS SM-RC S S M-
(HR) (LRS} USED LEFT RCS

(LES) LSS I :LEFT 1--_

51,5 PS2 IHU ALIGN 63_V2, ._lIl61,_ 8k, %

S2e3 CISLUNAR NAVIGATION 636V1° o8 1160,A 86.
sTAR/LUNA_ HORIZOH ORIENT

52e3 MIN° IMPULSE MARKING b36Vl, ,q 116D,1 86,

$2,3 NAV SIGHTING 5ET 2 63690° °8 1159,_ 86,

$2,3 MINIMUM IMPULSE MARKINb 63690° eq 1158,q 86,

$2,3 NAV SIGHTING SET 3 63689, .8 1158,1 86,

52,31 MINIMUM IM'PULSE MARKING 63688° ,N 157.7 66,

$2,3 NAV 51GHTING SET q 63687, ,8 I56,q 86,

52e3 MINIMUM IMPULSE MARKING 63_87o ,q 1156,_ 86.,

52,3 NAV 51G_ITING _ET 5 6_686. ,8 II55._ 86,

52,3 HINIMUM IMPULSE MARKItJG 63686, °_ i1155,2 86,

53,3 ORIENT FOR PTC 63685, ,B |Sq°_ 86,
3AXIS 0,2 DEG/SEC

53t3 ATTIIUDE HOLD O°_ DEG DB PGNCS 636bflt ,8 153,6 8b

53,3 " EsT, 0°3 DEG/SEC ROLL 6368_, ,2 l_3,q 86

$3,3 pITCH AND YAw CONTROL 63675° 8°8 l_,A H_
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SM-RC5 PROPELLANT BUDGET

TIME EVLNT SiC wT 5M-RCS SH.RCS SN.

(HRI (LBSI USED LEFT RCS

ILBS) ILBsI LEFT

6BeD PS2 IMU ALIGN 6367q. o_ |iqSt7 8S.

;_6Uo5 M|OcOURSE CORRECTION 63673o .9 i] Iq2o7 8Se
3 AXIS ORIENT PGNcS

60oS 'ATT HOLU OeS bEG OB PGNCS 63673o e_ |l_Ztq 8He

v 61-0 RCS -X TRANS PGNCS 7 F'PS 63611. S|eZ 091e2 81e

6l.Z ORIENT FOR PTC 63621. ,b lligOe_ Bie
3AXIS O.Z OEG/SEC

6I eZ' ATTITUDE HOLO OeS DE_ Off PGNCS 636Z0e e8 O89e6 81e

61,2 EST. 0.3 OEG/SEC ROLL 63620* o3 |089e] 8Ie

61e2 pITcH AND YAW CONTROL 63612i 7._ IO81eA ODe

66e0; PS2 IMU ALIGN 63612o e9 1080e9 8De

66eS ORIENT FOR PTC 6361|e o8 |080e2 8Be
3AXIS 0.2 DEG/bEC

66e5 ATTITUDE HULU 0,2 DEG DH 63610e e8 079e_ 80.

66eS ESTe De3 DEG/SEC ROLL 63610e e3 1079el 8Ue

66"Si pITCH AND YA_ CuNTROL 63609t eS 078e_ 80e

_-_ 67.01 MANEUVER TO LOll ATT 63608e ,B I077e_ 80o

67o| ORIENT FOR PTC 63608e e8 O/Tel 8U!
3AXIS Go2 DEG/SEC
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5tt-Rc5 PROPELLANT BudGET

TIME EvEN T S IC eT SM-RC S 5M-RC S $M-

(HRI (LBS} USED LEFT _CS
(LB5 I :LBS| LEFT

b7,I ATT HOLD ,S bEG DR PGNC5 63b07, ,8 1076._ 80,

67, i EST* U*3 UEG/_EC ROLL 63607o .2 IO7fi*l UO,

67,1 PITCH Ai_D YAW CONTROL 63605o 1°3 107qe_ 80,

68e2 P52 IItU ALIGN 6360q, ,9 IU73o9 8De

_'_8*H LUNAR ORBIT INSERI I0_ BURN I 636Uqt ,9 |U73,O _Oe
3-AXIS ORIENT PbNCS

&BiN ATT HOLU ,S DLG DB PbNCS a36031 oN iO/2,a 80e

6B,q START TRANSIEP_) CONTROL _3602, 1,3 1071,_ 79, _
NO ULLAbE

69,1 SPS BURN 63S99e ,U 1071 ,3 79,
BUILDUP

69.1 sTEAOY STATE BURN 245,_ SEE pbN qlO37e " ,3 1070,9 79,
CS

69,I TAILOFF N6996, eO 1070,9 79*

b9el DAMP SHUT DOwN 1HANSIENT q6995o 1,1 IO69,R 79.

69,I ATTITUUE HOLD S DEG 0_ _6_93, 2,1 1067,7 79,

69,S ROLL IBO DEG _6992, loO 1fl66,7 79o

69*5 ATTITUDE MOLD b DEG OB q699Oe Zol 106q*_ 79,

70,3 PS2 IMU ALIGN N6989, tB IO63,7 79o
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5M-rCS PROPELLANT BUDGET

TIME EVENT 5/C wT 5M-RCS 'SM-RC5 SM-

- (HR) (LHS) USED LEFT RC5

(LBS) (LB$) _EFT

70e6 ORIENT TO TRACKING ATTITUDE q6988, i,| 106Zo_ 79e
pITCH TO ORDEAL

70eb EST ORBITAL RATE q6YBb, lob ID61t I 791

71el MAINTAIN ORB HATE AND COAS GRUuND q6_Rbe .7 1060eq 79e
TRACK

71t3 COA5 GROUND TRACK DETERMINATION N6985j ,7 |OS?.7 79.

71e5 YA_ _ DEG RT FOR TV ORDEAL q6982e 2,9 1056.R 7H.

71t6 YAW qS DEG LEFT q6979, 2e9 |053t9 7Re

71w9 ORIENT FOR PSEUDO LANDING f1697Re I el IOSge7 78e

72e0 MAINTAIN 0145 RATE AND COAS GROUND TR q69770 e7 IDSZerl 7Re
ACK

72ofl PITCH e2 DEG/SEC TO BuRN ATT qb977e e3 1051e7 7_e

72,5 ATTITUDE HOLD _ DEG D_ qb973t q.3 |OqTeq 7Be

72,6 P52 |NU ALIGN _6972, ,8 IOqB,A 78,

73,U ROLL LEFT |bO UEG 2DEG/SEC q6971t I_O |OqSe6 78e

73,0 ATTITUDE HOLD U,2 DEG DB q6970. ,8 IOq_eR 78,

_73,5 LUNAR ORBIT INSERTION BURN 2 fl6969, ,B IUNw,II 77t
ORIEHTATION

73,5 ATT HOLD ,5 DLG D8 P_NCS qb?68e i,l!lOq2,9 77,
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SM-RC5 PROpELLaNT BUr)GET

TIM E EVENT S/C _T SH_RCS 5H-RC_ _M-

(HRI (L_SI USED LEFT _L_

(LBS I (L6S) _EFT

73.5 tILLAGE _6952e 15,7 |027,9 7e,
2 JET B AND D

73tS SPS BURN N69_De =0 ID27.2 7be
BUILU UP

73e5 STEADY STATE BURN 9,7 SEC PCi_CS _6296, 12 1027._1 7b.

73,5 TAILOFF _162_S. _O I027.n 76*

73e5 DAMp SHUT DOwN TRANSIEN[ q625_, |,1 I02Smv 76*

73=7 ROLL RIGHT 18U DEG q6253, |-I IO2q,n 76,

73e8 ORIENT TO TRACKING ATTITUDE _6252, |,1 1023.7 76.

73.8 EST DRHITAL RATE qbZSU. Ie_ I022.2 7_e

7_,1 oRIEI(T FOR LANDMARKS q6Z49e I.I IOZlo) lb,

7qe3 PITCH TO ACQUIRE HSFN H62_B. i,3 IOID,9 76,

7q,3 ATTITUDE HOLD 5 DEG DB q6Z_6t 2.I 1017.7 I&*

7qe5 P52 IMU ALIGN H62qS, ,8 lO16*g 7_,

75,0 pITCH TO vERTICAL ,2 _EGISEC _62_q, .7 1016.2 7_,

75,2 ROLL 180 DEG q62q_= .3 lOIS,9 75.

7So2 EST ORBITAL RATE _62q3, I.S IOl_*_ 75,
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/

SM-RCS PROPELLANT _U_GET ..

TIME EVENT S/C wT 5M,RC5 SM-RCs 5N.
(HRI (LBS) USED LEFT RCs

LBSI LSSI LEFT

75,7 ROLL RIGHT 180 OEG 2 DEG/SEC 46241, 1,1 1013,_ 75,

7S,8 MAINTAIN ORB RATE qb24U, 1,5 IOlI,A 7_.

76.0 oRIENT FOR LANOMARKS,PHoTOGRAPMY 46239, |,I 1010,7 75,

76,1 EST AND STOP SIGHTING RATE 46238, |.3 IO0?,q 75e

76,4 ROLL 180 OEG 2 DEG/SEC 46236, 1,1 1008,3 75,

76,5 ATTITUDE HULD 5 DEG DB 46236. eq 1007.9 75,

_- 76.6 P52 IMU ALIGN 4623_* ok IOU7el 75,

77,1 ROLL IBO DEG 2 DEG/SEC 46234, I,I LOOb,_ 7S.

77,1 PITCH OOWN ,Z DEG/SEC 46234, ,_ 1005,a 75,

77.1 EST, OR_ RATE 46232= 1,5 I00_,1 75,

77,2 CONTROL POINT SIGHTING 46231. 1,1 lO0],n 74,

77,3 pITCH ,3 OEG/SEC AT AC@ 46231. .5 IOO2,& lq,

77,7 PITCI4 .2 DEG/SEC AT LOSS 46230, .7 IDOl,9 7_,

f-
77,7 EST, OR8 RATE 46229. I,5 1000,_ 74,

78,0 ORIENT FOR PSEUDO LANI) ING SITE 46227, I.I 999,3 74,

_. LANDMARK SIGHrlNG
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.. sH-Rc_ PRUpELL_NT BUhGET

TIME EVENT S/C WT SH_RCS SH-RCs SM-

(HR] (LBSI USED LEFt RCS

(LSS I (LBs) LEFT

78,0 PITCH ,3 DEG/SEC AT ACQ Q6227, ,5 998.Q 7q,

18,3 ROLL 1@0 DEG AT LOSS q_226, I, | 997,R 7q,

78.5 ATTI TUoE HOLD 5 BEG DQ qbZ2q, Z,I 99SEA 7_e

7_,6 P_2 IHU ALIGN q6223, +B 99_,R! 7¢,

79+0 ROLL I_O OEG q6222, I + | 993e_ 7q,

79+ PITCH 2 I)EG/SEC _6Z19, 2+q 991+3 7Q,

79, I EST, ORS HAlE qbZIS+ I +_ 989,R 73+ _"

79+ I CONTROL P01NI SI@IiT ING q62|7o I • | 988,7 73e

19, I HAINTAEN 5|GHr IN_ RATE q6217, , | 988,_ 73*

79,5 PITCH .3 DEG/_EC AT ACQ q6216, ,5 988,! 73*

79,_ PITCH ,2 DEG/SEC AT LOSS '162J6, ,3 987,_ 73+

79*_1 EsT, ORG RAIL 462|qt 1,5 986,3 Z_+

@fI,U 3RIEN1 FOR PSEUDO LANDING sITE q6213, I.I 985,? 13,
LANOMAR_ SIGHI ING

80,1 i PITCH ,3 DEG/SEC AT ACQ _6213. ,S 98q,7 73,

BOiZ ROLL l_O DEG AT t. 05_ 4_|Z+ l, I 9B],7 73t
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I

SH-RCS PROPELLANT BUobET
,n "1rn . Jl

TIME EVENT S/C wT _H_RCS SH-RC5 SH-

IHRI (LBSI USED LEFT RC_

_ (LBS| ILBs) LEFT

80J2 ATTITUDE HOLD 5 OEG 08 q6210, = Zol 981._ 73.

8Uo6 P52 IHU ALIGN q6209o =8 980=7 73=

80*7 ROLL 180 OEG 2 DCG/SEC q62f}8, 1.1 979e_ 73.

80o_ PITCH ,2 DEG/_EC _6207= e3 979t_ 13o

80e8 EST* OR3 RATE _62116o !=_ 977oR 73e

81tl PITCH .3 OEG/SEC AT ACe 46ZUSo e5 977e] 73e

8II3 pITCH =5 OEG/SEC AT LOSS q62OSe o7 976o_ 72e

8Io_ pITCH e3 D_G/_EC AT AC_ qb2Oqo *_ 976o I 72e

8I=6 PITCH ._ OEG/_EC AT LOSS _620_m =7 97S,q 72*

81,7 PITCH o3 DEG/SLC AT ACt_ _62D3, =5 975eN 72_

8L,8 PITCH .5 UEG/SEC AT LOSS _6202, =7 97_e_ 72,

81=9 ORIENT FOR PSEUDU LANDIr_G SITE q6201o Iol 97_e? 72e
LANDHANK SIGHTING

82el PITCH ,3 OEG/%EC AT ACt_ q6201o ,_ 972=7 72e

82.3 ROLL 180 DIG 2 DLG/SEC q6200= Iol .971o_ 72o

82o3 ATTITUDE HOLD 5 DE_ DR q6195, q,3 967e3 72o
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. t_ SM.RCS PRUPELLANT BU GET

TIME EVENT 5/C _T 5M.RCS _H.RC_ 5H.

(HRI ILLS| USED LEFT HC5
(LB5) [LBs| LLF'I _

82e5 PS2 IHU ALIGN q6195o .8 966t_ 72,,

BZoR ROLL 180 D_G 2 DEG/SEC q619_e i* | 965.% 72,,

83e0 PITCH eZ DEG/SEC g6193, e3 965.1 72,,

83_ PITCH e3 OEG/SEC AT AC_ _6IV3, oS 96_,7 72_.

83o3 PITCIt ,5 DEG/SEC AT LOS5 _16|92o =7 96q=(1 _Z..

83.q PITCH *3DEG/SEC q6192= .b 963o% 7la

4

83*6 PITCH °S OEG/SEC g619|e ,7 96Z,_ 71 _.

83*7 PITCH *30EG/SE.C qG|VIe ._ 962e_ 71.

83o8 PITCH ,5 DEG/_EC _Gigoe o7 96[_7 71o
83o9 URIENT FOR PSEUDO LANUIP.!G SITE N6Lb9o 1,1 9bO,_ 71o I

LANOHARK SIGHTING J
8He2i PITCtt o3DEG/SEc q6t/38, =_ 960el 7,. I

I
8q.2 ROLL IBO DEG Z DEG/SEC q6187, Io0 959*rl 71. I

I
8q_2 ATT|'TUDE HOLD 5 DEG DB q6|85. 2.1 956e0 II. I

I
8t(_5 P52 IMU ALIGN q6lBg, =8 956=t 71. /

I
8q_7 PITCH ,2 OEG/_LC q61SN, ,3 95S,7 71, /
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_M-RCS PROPELLAN1--BU GET _l

TIME EVENT S/C WT 5H_RCS $M-RCs SM.

(H_I ILB5) USED LEFT RC$

a_ _ (LBSI ILBS) LEFT
(S)

JJ

8_o7 ESTABLISH ORB RATE _61BZe I,S 95_,? 71,

85,1 PITCH UP 7D OEG AT ,b DEG/SKC _blE2, o7 9S3e% 71*

8St I MAINTAIN ORB _ATE q6182, ol 953oq 71,

8StS p|Tctt UP HU OEG AT ,2 OEG/SEC q6181, e3 9S3,0 71,

85o7 ROLL IRO bEG q6180, 1,0 9S2en 71o

86o2 ROLL IBO DEG ZDCG/SEC q6179, 1,1 9SOoQ 71*

86o3 pITCH 60DEG ,2DEG/sEC q6179, o3 9SU,k 71,

86e2 ATTITUD_ ItOLO S DEG DB q6177, 2,| 9q8,_ IU,

86.7 _52 IMU ALIGN _6176, ,8 9_7,7 70,

86*9 PITCH ,2 DEG/SEC _16175, ,3 9_7,_ 70,

86o9 ESTABLISH OR8 RATE _617q, I,S 9qS,A 70,

88*3 PS2 IMU ALIGN q6i73, ._ 9qS,l 70,

88*7 ROLL 180 DEG q6173, .3 9qq,7 70*

89*i TRAMS'EARTH INJECTION q6172, ,8 9q3e9 70.
ORILNTAT|ON

89.1 ATT HOLD ,S DEG DB q6171, I,I 9_2,9 70*
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SH-EC5 PROPELLANT 6Ut_GET

TIME E.VENT SIC _T 5HqRCS 5M-RCs SM-

IH_I (LBS) USED LIFT RCS

(L85 I ILBS I LEFT

B9* I tILLAGE q61_5. |_,7 927,1 69.
2 JET H AND O _UAD% 2| SEC PGNCS

89t | SPS BURN _61S2. ,0 927.I 69.
BUILD UP

89,1 sTEADY STATE BURh 206 SEE PGNc5 32272, .2 926,9 69,

89.l TAILOFF 3223Io ,O 926.9 69e

89,1 UAMp SHUT DOwN TRANSIENT 322301 l,I 92S,R 69t

_9.2 PITCH TO VEEllCAL 32229, .7 92S.t 69.
ACWuIRE HOUN

90_2 P_2 IMU ALIGN 32229. .7 92q._ 69*

9[)*_ CISLUNAR NAVIGATION 32228e I.U 923.q 69e
STAR/LUNAR HOEIZUN ORIENT

90.5 HIN. IHPUL. SE MARKING 32227, ,q 923.n 6_.

90,5 NAV 5]GHT|NG _LT Z 32226, 1,0 922,N 6_,

9U,S MINIMUM IMPULSE MARKIN_ 32226. tq 921,_ 68,

90,_ NAV SIGHTING SET 3 32225* I.U 920._ 68.

90.5 MINIMUM INPULSE HARK1NG 32225. oq 920.? b8,

91.0 NAV S|GHTING SET q 3222_, I,O 919,2 68.

91.0 MINIMUM IMPULSE MARKING 32223, .q 91B.R 68. J
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SM-RCS PROPELLANT BUDGET

TIME EVENT 5/C _T SM.RCS SM.RC% SM.

(HR} ILBSI USED LEET RC5
ILB$I ILBsI LEFT

91m0 NAV 5IGHTIN_ SET S 32Z22o =9 9170Q 68o

/

91,0 MINIMUM IMPULSE MARKING 32222, ,q ?IToN 6B,

91,0 NAV 51@HTING SET 6 32221, 1,0 91&,_ 68,

91,0 MINIMUM IMPULSE M_RKING 3222U, ,W 91&on 68,

91o0 NAV SIGHTING SET 7 322190 l,O 91S*1 681

9leo MINIMUM IMPULSE MARKING 32219o ,N 9L_*_ 68e

9leo NAV SIGHTING SET _ 32218, 1,0 91307 680

91oD MINIMUM IMPULSE MARKING 32218o ,q 913o_ 6H,

9200 ORIENT FOR PTC IYA_ TEST) 322170 07 9120S 68,

92e0 ATT HOLD o5 DEG Oi_ PGNCS 32216= oB 91107 680

92,0 EST, D,3 [)LG/SEC YAW 322160 ,S 9110_ 68,

92,0 pITCH AND ROLL CONTROL 322100 Soe 9OSe7 67,

96,0 PS2 IMu ALIGN 322U9o 07 90So O 670

96o3 ORIENT FOR PTC 322U90 ,7 90qe_ 67,
3AXIS 0,2 DEG/SEC

96*3 ATTITUDE HULD OoS OEG OB PGNCS 322080 08 9030S &?o
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SH-RC5 PROPELLAN T BU_ _ET

TIME EVENT 5/C WT SM'RC5 5M-NCs 5H-

iHR) {LE_5) USEp LEFT RE3

ILBSI ILl, S) LEFT

96.3 EST. 0,,3 DEG/SEC kOLL 32208,, ,,2 903.'_ e, 7,,

96,3 PITCH AND YA_ CONTROL 322G2, 5.2 898. I b7,,

|0{]*0 PS2 IHu ALIGN 322OZ, ,7 897,4! 6_.,

IOO.S CISLUNAR NAVIGATION 32Z01, I,0 896.4 b7,,
STAR/EARTH HORIZON ORIENT

|00*S MIN, IMPULSE MARKING 3221]0, ,_ 896,0 66,

I[JLloS NAV 51GHTING SET 2 32199, I,U 89S.fl 06,,

|OOt_ MINIMUFi ItIPULSE HARKING 32|99t o4 89_o& ha,,

100.5 NAV SIGtITING SET 3 32198. I ,U 893.6 66,

IO0.S, MINIMUM IMPULSE HARKING 3219B. ._ 893*7 ea,.

IOI .0 MAH TO SIGHTING ATT 32197= 1,0 U92e_ 66,P

IOI.6 CISLUNAR NAVIGATION 32196. .9 891._ 66,,
sTAR/EARTH HORIZON ORIENT

IOI.S MIN. IMPULSE MARKING 3219S. ._ 890._ 66,,

IO|,S NAV SIGHTING SET 2 3Z)94, |,0 889,9 66,,

IU|,S MINIMUM IMPULSE MARKING 3219N, ,_ 889._ 66,_

101.5 NAV SIGHTING SET 3 32193. 1o0 88R.q 66,,
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5M-RCS PROPELLANT BU[)GET

TIME EVENT 15/C _T SM=RC5 SH-RE5 5M-

I

(HRI ILBS) USED LEFT RC5

LBSI LBSI LEFT

(tl

101.5 H|NIMUM IMPULSE HARKING 32192. .q 888=R 66*

lOlt_ NAV SIGHTING SET q 32|9|. leo B87. I 66.

IOI,S MINII4UM IFIPULSE HARKING 32191, .q HB6.k 6&,

iO2,O NAV 5IGHT!NG SET S 32190. l,O 885,7 66,

102.0 MIN. IMPULSE MANKIHG 32190. ,q R_S,_ 66.

I02.0 NAV SIGHTING SET b 32IE9. l,O 88N,3 e6,

_-'_ lO2,O HINIMUH IMPULSE t_ARKING 32188. ,_ 883.9 66.

ID2.8 PS2 IMu ALIGN 3Z1_8o */ 883-1 66.

I03,S MIDcOURSE CORRECTION 32187, I,O 882,_ 65.
3 AXIS ORIENT Pb_C5

103,S ATTITUDE HOLD ,5 OLG DB P_NCs 32186, ,8 8Bl,q 65.

103°5 RC_ *X TRAN5 PGNC5 IO FP5 3Zl_?. 37.1 8qN°3 63,

105.0 PS2 IMU ALIGN 321q8o ,7 flq3,a 63.

|05.2 CISLUNAR NAVIGATION 3Z147° I,O Hq2.k 63.
5TAR/EARTH HORIZON ORIENT

!05.2 MIN, IMPULSE MARKING 321q7, ,q 8N2,2 62,

105.2 NAV SIGHTING SET 2 32Iq6. 1,0 HNI.2 62,
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SH.RCS PROPELLANT 8U_ET

TIME EVENT _/C _,T SM._C5 5M.REs _M_

(HRI ILlS I USED LEFT NCS
(LBS) tLbSI LEFT

105.2 MINIMUM IMPULSE MARKING 32145. .4 84U,7 A2,,

105.2 NAV SIGHTING SET 3 321h9. loU 839.A 62,,

lOSo2 MINIMUM IMPULSE HARKING 3ZI44. e4 839._ 62,,

105,Z NAV 5|GHTING SET q 32143, I,U 838*4 62,,

105.2 MINIMUM IMPULSE NANKIN_ 3214Z= ._ 837o9 62,,

I05.2 NAV SIGHTING SET 5 3Zl_I. I.D 837.fi 62,,

lOSo2 MINIMUM IMPULSE MARKING 3219|. .q 83b*_ b2,, _-_

10o. I MAN TO SIGHTIN_ AIT 321q0o t,U 835.k a2,,

106.3 CISLUNAR NAVIGATION 32139o l.b 834._ _2,,
STAR/LUNAR HORIZON ORIENT

106.3 MINo IMPULSE MARKING 32139e °q 83_.I 02*

106.3 NAV 51GHTING 5LT 2 32138. I,U 833.2 62,,

106,3 MINIMUM IMPULSE MARKING 32137° .q 832.7 62,,

!06.3 NAV SIGHTING SET 3 32136. 1o0 831.R e2,,

lob.3 MINIMUM IMPULSE HARKIN@ 32136. t_ 831._ 62,,

107,6 PS2 IMU ALIGN 321351 .7 830°_ _Z.
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SH-RCS PROPELLANT BUDGET l
/

TIME EVENT 5/C wT _MqRC5 5N-RCs SM-

IHR} (LBS) USED LEFT RC5

;LBSI i|LSs) LEFT

.L

IO8,U CISLUNAR NAVIGATION 3213_, 1,0 829*7 62*
sTAR/EARTH HURIZON ORIENT

IO8,U MIN, IMPULSE MARKING 3213_, ,N 827,2 62,

IO8,O NAV SIGHTING SET 2 32t33, l,O 828,3 61,

108.0 HINIHUH IMPULSE HARKING 32132, ,q 827,R 61.

108.0 NAV SI_M_IN_ SET 3 32131, l,O 826*9 61,

IDS*O HINIMUH IMPULSE HARKING 32131, ,_ 826,q 61.

108.8 NAV 5IGHTI.NG SET _ 32130, I,O 825,_ 61.

|08,0 MINIHUM IHPULSL MARKING 32129, ,_ 825,0 61*

108*D NAV SIGHTING _ET S 32128, 1,0 82_,_ 61,

108,0 MINIMUH IMPULSE HARKING 32128* *q 823.A hi,

108,8 ORIENT FOR PTC 32127, ,7 822._ 61,
3AXIS 0,2 DEG/$EC

108.8 ATT HOLD ,$ DEG OB P_NCS 32|27* .8 822,_ 61,

108,8 EST, 0,3 D_G/SEC ROLL 32126* ,q 821,7 6It

108.8 pITCH AND YAw CONTROL 32120. 6,_ 81_.7 &l*

113o0 ORIENT FOR PTC 32119.- t ,7 815.0 60,L 3AXIS Q*2 DEG/SEC ,. I
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SH-RcS PROPELLANT _Un_ET .

TIME i EVLNT S/C _T _H_RC5 _M.RCs )M.
i

(HRI i (Li$5) USED LEFT _CS

LBS I LBSI -LF

113.0 ATTITUDE HOLD 0.5 OEG D_ PGNCS 321 l?o .8 814,_ 60

113,0 EST. {1.3 bLG/SCC ROLL 321|8, .2 814,1 60

I i3,'i.} PITCH AND YA_. CONTROL 32| 16, 2o8 811 *_ bO

I15*] Pb2 IMu ALIGN 3211S, .7 810,A 60

115,3 ORIENI FOR PrC 3211 q, .7 809,9 60

3AXIS 0,2 _EG/SLC

1 IS*3 ATTITUUL IIOLD I}.5 DEG _R PGNCS 32I I3, .8 RDgol _O

115,3 EsT. (._,3 DEG/SEC ROLL 3Zil3, ,2 808,9 60

I 1_,3 PITCH AND YA_ CONTROL 321U8o 5,0 8U3,9 6{}

119,0 JRIENT FOR PTC 3ZI08, ,7 8U3,2 60
3AXIS 0,2 DLG/3EC

119,0 ATT HOLD ,5 DEG DB PuNCS 32|07, ,B BO2,& 60

119,C1 EST. 0,3 DLGISLC ROLL 321U7, ,Z 802,_ 60

119.U pI TCII AND YA_ CONTROL 32_OSe 1,4 80U.9 _9

120,0 _52 IMU ALIGN 32lOS, ,7 600*7 _

120,0 CISLUNAR NAVIGATION ,32104, 1,0 799.7 59
sTA_/EARTH HORIZON 0NIENr

120,U HIN, IHPULSE MA_KI_G 32103, ,4 798,_ 59
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SM-RCS PROPELLANT UUr)GET

TIME EVENT S/C _T 5MeRCS _M-RCs _H-

(HRI |LBS) USED LEFT ICS
ILBS| LBS) .EFT

120_0 rlAV St_HT.ING SET Z 32102, I,O 797,R _9,

J2010 MINIMUM ]MPULSL HA_KING 32102, *q 797.3 $9,

[20.0 NAV SIGHTING SET 3 321Ui, IlO 796tq _ge

|20_0 MINIMUH IHPULSL MARKING 3Z|OUo eq 79Se9 _9=

121,0 P52 IHu AL|GN 32100e e7 79St2 59e

12] JS'HIDcOURSE CORRECTION 32UV9o .7 79_e% 59e

3 AXIS ORIENT PGNCS

.... 121.5 ATT HOLO .S OEG OB PGNCS 32()98. .q 79qol bg.

121.5 SH-RCS -X TRAr_5 2FPS 32091. 7,_ 7B6,& S8.

I22.6 CISLUNAR NAVIGATION 3Z(190. IoO 78b,_ _8.
sTAR/LUNAR HORIZON ORIENT

|22*6 M|NI IHPULSE MARKIIJG 32090° *fl 78Se_ 58*

122o6 NAV SIGHTIt_G SET 2 320891 !,0 78_o7 _8e

122,6 MINIHUH ]HPULS_ MARK|N_ 32088, eq 783.R 5Re

I22,6 NAV SI_HTIN6 SET 3 32087° |oO 782oR _81

122,6 MIN|HUi4 |HPULSL HARKIN_ 32087e .q 782oq $8o

123,I MANEUVER TO SIGHTIN_ ATTITUUL 32UB6o ,9 781_ _8,
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_L
I

SH-_.CS PR(IpEI...LAt.jT BIIDGET I
i

TIHE EVEN T S/C tiT SH-RC5 5H-RES SH,-

IHR) (Lfd5 _ USED LEFT RC!$

ILUS) (LOS 1 LEFT _'_-.
(_1

|23o6 CISLUNAR NAVIGATIUr.! 32085, I,U 780,_ 51],
sTAR/EARTH HORIZON oRIENT

|23,6 HIN. IHPULSE H_RKir_G 32UGqo ,4 78D,I Sl_,

123,6 N_.V 51_HTI_.IG SEt 2 321-}83t I.0 779,1 58,

123,6 HINIHUfl [HPULSE. HA;?KIt.IG 32U83, =4 778*7 _3e

]23.b HAV SIGHTING 5_'[ 3 32f182, I,U 777,7 513,

123,_ H]NIHIJH JHPULSL PRANK = rJ(_ 32U82, ,4 777,1 bt3,

IZ3eb NAV SI_HTIN(= '"El _I 32081, I,O 776,:l %R',

123"O HIhIIHUII IHPULSE hAi_K iNG .JZO6(J,,, ,4 775,9 St|*

12._,6 NAV SI_ITII_G SET 5 32U79, l,O 77q.9 %_|,=,

123,6 HINIHLJtl IHPULSL HARKING 32U79, .q 774,_ ST,

12q.5 O_IENT FOR PTC JP2U78, ,7 773,R 5_'e
.3AX 1_ I)*Z [}EG/_LE

124,5 A'IT ='_rJLL) .S L)L(_ I)L$ PLANES 32(]77, ,8 773,FI ST,

124-5 £5T. U.3 I)E(_/_LC _':0LL 32U77, ,2 772o_: 5_'o

124.5 PITCH AND 'fA,, EC)P,JTROL 32L)7fJ. 7.0 765._ b7,

12</,5 PS2 IHU ALIGN 32069,1 =7 76_,1 _=7,
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SM-RCS PRUPE,LLANT BUQ_ET

TIME EVENT S/C _T SH-RC5 SM-RCs $M.

(HR) (LBSI USEu LEFT RC5

(LBS) (L_s) LEFt

J

130cO CISLUNAR NAVIGATION 32(I68, l.U 76_*1 STI
STAR/LUNAR HORIZON ORIENT

13O,O MIN, IHPULSE MARKING 32[)68. ._ 763,7 b7.

IJU°IJ NAV SIGHTING SET 2 32U67, I.U 762o7 67o

130,0 MINIMUM IMPULSE HARKING 32(167, ,_ 762,2 57.

130.0 NAV SIGHTING _ET 3 32n66. 1.0 761._ _6o

130,0 MINIHUH IHPULSE MARKIN_ 3ZnbSo *fl 760e9 _he

13U,5 MANEUVER TO SIGHTING ATTITUDE 3206q. l.O 7S9.9 56o

130e8 _ISLUNAR NAVIGATION 32063o itO 7S8e9 S&.
STAR EARTH HORIZON ORIENT

130*8 MINIMUH IMPULSE MARKING 32063e .e 7S8,S S6e

130*8 NAV SIGHTING SET 2 3206Z* 1.0 7S7,s 56,

130.8 MINIHUH IHPULSL MARKING 3ZU61, ._ 7S7,1 $6.

!30o8 NAV SIGHTING SET 3 32n60, l.U 7S6,1 b6,

130,8 MINIMUM IMPULSE MARKIMG 32060e .fl 7SS°7 S6e

131._ NAV 51_HTING SET _ 32059. l.O 7Sq.? $6.

J31eq MIN° IMPULSE HARKING 32Ub9. ,q 7S_o3 bao

=
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5H-RE5 PROPELLANT HUr_GEI

TIME EVENT S/C _T SM,RC5 SM_NCs 5M.

(HR I |LBS) USED LEFT RC5
(LBS) (LBS) LLFT

131,4 NAV SIGHTING SET S 32058. I*U 753._ 5n,

!31,4 MINIHUM IMPULSE MANKIN6 32U57. ,4 722oP 2a.

131.4 NAV SIGHTING 2ET 6 3ZU26. I.U 721.9 26.

131,4 MINIMUM IMPULSE MARKING 32L126. o4 721,_ 56.

I31,B ORIENT FOR PTC 3Z025. ,7 72O.7 26,

3AXIS O.Z OEG/SEC

131.8 ATT HOLD ,S DEG DB PGNCS 32024. .0 7_9.9 2_,.

131.8 EST. 0.3 DEG/2EC ROLL 32024. .Z 747.7 26,, -_'"

131.8 pITCH AND YA_ CONTROL 32048. 6._ 743,3 52,,

135.S PS2 IMU ALIGN 32047. .7 7_2.A 52,,

13S.7'OR1ENT FOR PTC 320_6. .7 741,9 22,,

3AXIS 0.2 UEG/SEC

I35,71 ATT tlOLO .2 DEG DB P_NC5 32U46o .8 7_I.I 25,,

135.7 EST. 0.3 DEG/SEC ROLL 32D42. .2 7ql.n 22,,

!35.7 PITCH AND yA_ CONTROL 32Uq0. S.U 736.11 25,,

!39 P52 IHU ALIGN 32040, ,7 73_.2 $6,,

139.S ORIENT FOR PTC 32039. .8 73_._ 22,,

_AXI$ 0.2 UEGISEC
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SH-RCS PR()PELLAr_T BUhGET
i ii i

TIME EVENT S/C WT SM-RCS SM-kL5 5tt-

(HR) (LBS) USED LEFT RCS
ILSS) (L851 LLFI

I

13905 ALTITUDE HOLD (],_ DEG 08 PG_CS 32038* ,8; 73307 Sq.

13905 EST, 0,3 DEG/SEC ROLL 32038. *Z 733._ Sq.

|39eS PITCH AND YA_ CONTROL 3203q* 3,9 729,A 5_o

I_2,2 CISLUNAR NAVIbATIUN 32033, I,O 7Z8.7 5_,

SIARIEARTH HORIZON ORIENT

1q2,2 M/N, IMPULSE MARKING 320330 ,q 728*? Sq*

Iq2.2 NAV SIGHTING SET 2 32U3Z, ,9 727,_ 5q*

f--" 1_2,2 MINIMUM IitPULSE MARK]Nb 32[131, ,_ 726o9 b4,

143o7 Pb2 IMu ALIGN 32U31, .7 726,1 5_0

lqq,q HIDCOURSE CORRECTION 32D3U, ,7 7250q 54=

lqqe8 ATT HOLD 05 DEG DB P_NCS 3ZO3D= *3 72Se? 5q=

Iqq*q RCS +X TRANS PGNCS S FPS 32()I I = 18,6 706.a SZ,

lq5,o CISLUNAR NAVIGATION 32UI 1, .0 706,a 52,
STAR EARTH HORIZON O_IENT

|q5,O MINIMUM IMPULSE MARKING 32010, ,q 706,1 52e

f--
lqS,7 PS2 IMO ALIGN 32010* =71 7051q 52,

Iq6.1 MANEUVER TO REENTRY ALTITUDE 32009, l,O 70_,W 52o
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SI=-RCS PRopELLANT 6UDGETr

TIHE E VENT _)/C WT SH'RCS SM-NCs b,H-

(HF¢) (L_,_ I USED LEF1 _'_(S

(LESS) LBSI LI:.F T

rt

1¢t6.5 pllCrl TO ACqUIrE HOR]zuiw 32008, =7 7(33=7 if'2*

1_6,5 Y_ _5 DEG 32[)07, ,7 _ 7U3.n !_2,

1_6,,,5 ATT H(}LD .b DLG I) B F'(=t;C_ 320D7e ,,¢t 7U2,A .L_,2,,

|q6*e CH/SN SLPANATION i7%26e _OtB 691._ _1,
(}ELTA VLL=3 FP_

3-39



TABLE3-1V

CM RCS PROPELL_T USAGE SUMMARY

Loaded,lb. 270.0

Less

Trapped,lb. 32.4

Temperature variation allowance, lb. 6.4

Availablefor missionplanning,lb. 231.2

Nominal Usage

Separationand attitude hold 12.1

prior to 0.05 g

Guidance colmmandsfor remainder 19.5

of reentry

OperationalReserve,lb. 199.6
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TABLE 3-V

MissionC Prime SPS PropellantBudget

Item Propellant(Lbs)

Loaded 40785

Trapped -441

Outage -18

unbalanceMeter -lO0

AvailableforAV 40226

RequiredforAV1 -31253

NominalRemaining 8973
L

lIncludes 14.4 Ibs per start for start losses

Isp = 314.25 i 1.593

MR= 1.595± 0.0067

Vehicle Wt

CSM 22955.7

Burn AV PropellantRequired

TLMC2 120. 780.0

LOI 2991. 16074.7

Circularization 138.5 648.5

TEl 3531.7 13537.7

TEMC 62 211.9

31252.7 _-_

22 starts
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TABLE 3-VI

CRYOGENIC CONSUMPTION ANALYSIS SUMMARY

; 02(ibs) H2 (ibs)

Loaded 653.0 58.4

Residual & Instrumentation Error 30.0 3.9

Availableformission 623.0 54.5
Missionrequiremenhs 344.0 33.9

Margin 279.0 20.6

The results of the cryogenic consumption analysis are s11_marized in

the following figures:

1. Figure - Nominal Mission 02 Profile.

2. Figure - Nominal Mission H2 Profile.

The following ground rules and assumptions were used for the contruction

of the mission H2 and 02 profiles.

1. lO fuel cell purges.

2. Cabin 02 leak rate of 0.2 lb/hr.

3. Metabolic 02 rate of 0.23 lb/hr for 3 crewmen.

4. Waste management 02 rate of 0.051 lb/hr.

5. Water tank 02 purge rate of 0.056 lb/hr.

6. The hydrogen consumption rate is .00257 Ib/amp/hr.

7. The oxygen consumption rate is 7.936 times the hydrogen

consumption rate.

F
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TABLE 3-VII

CREW CHECKLIST PROCEDURE/CONSUMABLES DATA SUMMARY
(AVERAGE ELECTRICAL POWER LOADS)

CREW AVERAGE POWER BUS BATTERY BATTERY FUEL BUS CRYO CONSUMPTION H20- VOLTAGE CURRENT POWER CELL POWER

CHECKLIST AC DC CURRENT H2 02 PRODUCTIONPROCEDURE

WATTS WATTS VOLTS AMPS WATTS AMPS WATTS LB/HR LB/HR LB/HR

Contingency I
Drift Flight

i. Normal i 676.6 1067.5 28.75 - - 74.0 2130 0.189 1.50 1.69

2. Power Down [ 676.6 905.9 28.90 - 67.0 1940 0.174 1.38 1.55

Boost thru Separa-

tion and Formation I
Flying

i. Lift-Off | 770.0 1085.0 29.30 19.0 556.0 58.0 2260 0.149 1.18 1.34

2. ist Stage SeparaJ
tlon | 779.1 1812.5 28.65 33.0 945.0 73.5 3060 0.189 1.50 1.69

3. Insertion (Earth|

Orbit) 1 734.9 1202.3 28.30 - - 81.0 2290 0.208 1.65 1.86
4. TLI & Separation! I

<_ Preparation 744.6 1179.5 28.30 - - 81.0 2290 0.207 1,65 1.85
5. Separation and

Formation Flying 764.4 1193.6 28.25 - - 82.0 2320 0.210 1.67 1.88

Power Up
i. Stabilization an(

Control 767.0 1128.0 28.35 - 80.0 2270 0.206 1.64 1.84

2. G&N Optics 681.8 1156.6 28.45 - 77.5 2210 0.199 1,59 1.77
3. Stabilization am 772.2 1217.1 28.25 - 82.5 2330 0,213 1.68 1.90

Control, and G&N

Optics
G&N/SPS Orbit Change
i. Initial Condi-

tions 774._ 1156.8 28.30 - - 81.0 2290 0.208 1.65 1.86

2. Ignition Prepara-
tion 788.1 1897.5 28.60 - 74.0 3080 0.192 1.52 1.71

3. Ignition 868._ 12458 28.05 45.0 1260 86.5 3690 0,224 1.78 2.00

Battery Charging 724.6 11116.5 28.5 - 77.0 2190 0.197 1.57 1.76
G&N SM RCS Orbit

Change Thrusting

(P41) I

I. Initial Condi- 774.8 1i70.2 28.3 - - 82.0 2320 0.210 1.66 1.87

tions



CREW CHECKLIST PROCEDURE/CONSUMABLES DATA SUMMARY :'

(AVERAGE ELECTRICAL POWER LOADS)

CREW AVERAGE POWER BUS BATTERY BATTERY FUEL BUS CRYO CONSUMPTION H20" VOLTAGE CURRENT POWER CELL POWER

CHECKLIST AC DC CURRENT H2 02 PRODUCTION
PROCEDURE

WATTS WATTS VOLTS AMPS WATTS AMPS WATTS LB/HR LB/HR LB/HR
....... . ...........

2. Ignition 774.8 1602.2 27.6 - - 97.0 2680 0.250 1.99 2.24

Entry to Landing

i. Preparation 684.4 1089.2 29.6 23.0 680.0 52.0 2220 0.134 1.06 1.20
2. CMRCS Htrs 684.4 1659.2 29.2 34.0 993.0 62.0 2800 0.159 1.26 1.43

3. CM SM Separation 501.8 760.6 28.5 55.0 1565.0 - 1565.0 - - -

4. Entry 492.3 812.7 28.6 56.5 1605.0 - 1605.0 - -

Post Landing - 86.0 28.0 3.07 86.0 - 86.0 - -

k_q
I
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SECTION 4

TEST OBJECTIVE ACTIVITIES

i

This section contains the activity sunlnaries which reflect the test

objectives for Mission C' as described in "Mission Requirements AS 503/

CSM 103 C' Type Mission (Lunar Orbit)" dated November 16, 1968. These

activity su_aries are presented in the approximate sequence in which

,_ they are planned to occur during the mission. In the case of activities

which are repeated in the mission plan, they are described only once in

this summary. Those test objectives which do not relate to specific

mission activities are grouped at the end of this section as "Miscellaneous
Tests" and "Telecommunications". Test objective requirements which are

not scheduled in this flight plan are identified as being not implemented,
"N.I."

Each activity summary provides the following information:

A. TEST OBJECTIVES. This is the listing of the Functional Test

Objectives (complete or partial) which relate to the

particular activity;

B. TEST REQUIREMENTS. Here the special test prerequisites

are presented in addition to brief statements of the

requirements for performing the activity;

_ C. TEST PROCEDURES/CHECKLISTS. These are the procedural

references for the performance of the activity as far as

the test objectives are concerned; and

D. DATA REQUIREMENTS. This part of the su,,,maryidentifies

the gross data which are needed for evaluation of test

results in terms of flight crew and ground support require-
ments.

A cross reference for relating Detailed and Functional Test Objectives

with the activity summaries is provided as the initial part of this section.

The following ground rules are to be used in implementing data require-
ments:

A. The collection of highly desirable (HD) data should not constrain

the timeline or the crew procedures.

/-_ B. CSM data storage equipment (DSE) HBR recording is needed only
when MSFN coverageis not available and when mandatory data are

required.

C. Data collected by the crew which are required only for postflight

analysis, need not be voiced to MSFN in real time.

4-1



TEST OBJECTIVE/MISSION ACTIVITY

CROSS REFERENCE

DTO/FTO SECTION
NUMBER TESTOBJECTIVE MISSIONACTIVITY PAGENO.

SI.27 GNCS Boost Monitor/Saturn V
S1.27-i Boost Monitor - GNCS Performance Launch 4-8

SI.27-2 Boost Monitor - Display Adequacy Launch 4-8

SI.30 IMU Performance

Si.30-i GNCS Accelerometer Biases During Coasting Flight PIPA Bias Check 4-18

SI.30-2 GNCS/IRIG Drift Rates During Coasting Flight IMU Realignment 4-15

SI.30-3 Overall GNCS Errors During Thrusting Maneuvers Lunar Orbit InSertion 4-8,27

PI.31 GNCS Entry Lunar Return
PI.31-1 GNCS PerformanceDuringEntry- Lunar Return Entry 4-12,35

PI.31-2 EMS Capabilityto MonitorEntry - Lunar Return Entry 4-12,35

I
SI.32 Midcourse Navlgation/Star Earth - Landmark

SI.32-I Star/Earth Landmark Navigation Sighting Accuracy Star/Earth Landmark Navigation 4-ii_20

SI.32-2 Verify and Update Landmark Lighting Constraints Star/Earth Landmark Navigation 4-11,20

SI.32-3 OSS Adequacy for Navigation Sightings in Deep Space Star/Earth Landmark Navigation 4-11,20
SI.32-4 Crew Capability to Identify Landmarks and Coordinate Star/Earth Landmark Navigation 4-20

Optics/Maneuvers

SI.32-5 RCS Propellant Use and Time to Accomplish Onboard Navigation Star/Earth Landmark Navigation 4-20

PI.33 Midcourse Navigation/Star-Lunar Horizon
PI.33-I Star/Lunar Horizon Navigation Sighting Accuracy Star/Lunar Horizon Navigation 4-24

PI.33-2 OSS Adequacy for Navigation Sightings in Deep Space Star/Lunar Horizon Navigation 4-24

PI.33-3 Crew Capability to Coordinate Optics/Maneuvers Star/Lunar Horizon Navigation 4-24

PI.33-4 RCS Propellant Use and Time to Accomplish Onboard Navigation Star/Lunar Horizon Navigation 4-24



TEST OBJECTIVE/MISSION ACTIVITY
CROSS REFERENCE

DTO/FTO _ SECTION

NU_fBER TESTOBJECTIVE MISSIONACTIVITY PAGENO.

PI. 34 Midcourse Navigation/Star-Earth Horizon

PI.34-I Star/Earth Horizon Navigation Sighting Accuracy Star/Earth Horizon Navigation 4-16

PI. 34-2 Verify and Update Horizon Lighting Constraints Star/Earth Horizon Navigation 4-16

PI.34-3 OSS Adequacy for Navigation Sightings in Deep Space Star/Earth Horizon Navigation 4-16

PI.34-4 Crew Ability to Identify Horizon Locator and Coordinate Star/Earth Horizon Navigation 4-16
Optics/Maneuvers

PI.34-5 RCS Propellant Use and Time to Accomplish Onboard Navigation Star/Earth Horizon Navigation 4-16

Si.35 IMU Orientation Determination/Visibility 4-31

SI.35-I IMU Realignmentin Daylight IMU Realignment 4-15

SI.35-2 Obtain Data - Star Visibility During TL and TE Coast Star Visibility 4-26

SI.35-3 Degradation of Navigatlon/IMU Align by Vented/Ejected Star Visibility 4-26
Particles

$3.21 SPS Evaluation

$3.21-I SPS Isp - Adequacy of Conversion - Ground to Vacuum Results LOI and TEI 4-27,33

$3.21-2 SPS PerformanceforLOI and TEI Burns LOI and TEI 4-27,33
S3.21-3 SPS PUGS in Auxiliary Mode - Relative Accuracy Aux/Pri TEI 4-33

$3.21-4 Thermal Effects - Long SPS Burn - Heat Protection System LOI and TEl 4-27,33

$4.5 ECS Lunar Return Entry

S4.5-i ECS Performance During Manned Lunar Return Entry Entry 4-35

$4.5-2 Compare ECS Data with Developed Model and Unmanned Results Entry 4-35

$6.10 CSM Omni Antennas Lunar Distance

$6.10-I S-Band Performance with Omni Antennas at Lunar Distance Telecommunications 4-38



TEST OBJECTIVE/MISSION ACTIVITY

CROSS REFERENCE

!

DTO/FTO SECTION
NUMBER TESTOBJECTIVE MISSIONACTIVITY PAGENO.

P6.11 CSM/MSFN Cormnunlcatlons Lunar Distance

P6.11-1 S-Band Performance with High Gain Antenna - TL Coast Teleco,,nunlcations 4-38

P6.11-2 S-Band Performance with High Gain Antenna - Lunar Distance Telecommunications 4-38
P6.11-3 CSM HGA Oper. in Potential S/C Reflectivity Region Not Implemented

$7.30 Heat Shield Lunar Return

$7.30-I Block II Thermal Protection System During Manned Lunar Return Entry 4-35
$7.30-2 TPS Surface Recession and Char Data Comparison Entry 4-35

P7.31 Spacecraft Environment Thermal Control

P7.31-I Evaluate Thermal Control System During TL and TE Coast Miscellaneous Tests 4-20,36

P7.31-2 Thermal Control System During Lunar Orbit Miscellaneous Tests 4-20,36

P7.32 Spacecraft Dynamic Environment

P7.32-I CSM Loads/Vibrations - Launch, TLI and Separation Launch, TLI, CSM/S-IVB Sep, 4-8,11,12
P7.32-2 SLA Dynamic Response - Launch, TLI and Separation Launch, TLI, CSM/S-IVB Sep, 4-8,11,12

P7.32-3 S-Band HGA Response During Deployment and SPS Burns CSM/S-IVB Sep., Midcourse, LOI 4-19,12,27

P7.33 SLA Panel Jettison 4-14

P7.33-I SLA Panel Jettison Demonstration CSM/S-IVB Separation 4-14

$20.I04 Transposition

S20. i04-i Separation and Transposition Maneuver CSM/S-IVB Sep., Transposition 4-12,13,1_

$20.I04-2 Separation and Transposition Procedures and Timeline Adequacy CSM/S-IVB Sep., Transposition 4-12,13

S20.I04-3 S-Band Performance During Transposition Telecommunications 4-38



j

TEST OBJECTIVE/MISSION ACTIVITY
CROSS REFERENCE

u

I
DTO/FTO SECTION
NU_ER TESTOBJECTIVE MISSIONACTIVITY PAGENO.

P20.I05 LOI Maneuver

P20.I05-I Crew/Spacecraft/MSFN Preparation and Execution of LOI Lunar Orbit Insertion 4-27
Maneuver

P20.I05-2 Procedures and Timeline Adequacy for LOI Maneuver Lunar Orbit Insertion 4-27

P20.I06 TEl Maneuver

P20.I06-I Crew/Spacecraft/MSFN Preparation and Execution of TEl Transearth Insertion 4-33
Maneuver

P20.I06-2 Procedures and Timeline Adequacy for TEl Maneuver Transearth Insertion 4-33

P20.I07 Crew Activities Lunar Distance

P20.I07-I Crew Procedures for Lunar Orbit Mission Miscellaneous Tests 4-36

P20.I07-2 Crew Procedures and Timeline Adequacy - Lunar Mission ! Miscellaneous Tests 4-36
i

$20.I08 CSM ConsumablesLunarMission |

S20.I08-I EPS Use, Performance and Fuel Cell Management i Miscellaneous Tests 4-36

$20.I08-2 Water and Oxygen RequirementsData i MiscellaneousTests 4-36$20.I08-3 LiOH CartridgeRequirementsData MiscellaneousTests 4-36
$20.I08-4 SPS, SM/RCS and CM/RCS Propellant Requirements Data _ Miscellaneous Tests 4-36

$20.I08-5 Crew Food Requirements Data Miscellaneous Tests 4-36

P20.I09 Passive Thermal Control Modes

P20.I09-I PTC Procedures and RCS Use - Roll with Attitude Hold Passive Thermal Control Modes 4-22

P20.I09-2 PTC Procedures and RCS Use - Roll without Attitude Hold Passive Thermal Control Modes 4-22

P20.I09-3 Communication Procedures Adequacy for PTC Mode Telecommunications 4-22,38
P20.I09-4 PTC Procedures and RCS Use - Yaw without Attitude Hold Passive Thermal Control Modes 4-22

P20.110 Ground Support Lunar Distance

P20.110-1 Ground Operation Support for Lunar Mission Without LM Miscellaneous Tests 4-36



TEST OBJECTIVE/MISSION ACTIVITY

CROSS REFERENCE

!

SECTION
DTO/FTO TEST OBJECTIVE MISSION ACTIVITY
NU_mER PAGENO.

P20.111 _unar Landmark Tracking

P20.111-1 Error Uncertainties in Lunar Landing Site Location Lunar Landmark Tracking 4-29

P20.III-2 Obtain Data to Calibrate MSFN at Lunar Distance Lunar Landmark Tracking 4-29

P20.III-3 Determine Minimum Sun Angle to Clearly Identify Landmarks Lunar Landmark Tracking 4-29
P20.III-4 Lunar Landmark Tracking in Earthshine Lunar Landmark Tracking 4-29

P20.III-5 Adequacy of CSS and OSS for Obtaining Landmark Sightings Lunar Landmark Tracking 4-29

P20.III-6 Crew Ability to Coordinate Sightlngs and Vehicle Maneuvers Lunar Landmark Tracking 4-29

P20.III-7 RCS Propellant and Time Required for Landmark Sighting Lunar Landmark Tracking 4-29

P20.I12 TLI Burn

P20.I12-I Crew/Ground Capability for TLI at First Opportunity Pre-TLI and TLI 4-10

P20.I12-2 TLI Preparation and Execution Procedure Demonstration Pre-TLI and TLI 4-10,11
P20.I12-3 TLI Proceduresand TimelineAdequacy Pre-TLIand TLI 4-10,11

P20.I12-4 CSM Cabin Vibration Environment during TLI Burn Translunar Injection 4-11

P20.I12-5 Crew Monitoring of GNCS and LV Displays - TLI Burn Translunar Injection 4-11
I

P20.I14 Midcourse Correction Capability

P20.I14-I Procedures and Timellne Adequacy for MCC'S Midcourse Corrections 4-19

P20.I14-2 GNCS, SPS and RCS Performance on MCC'S Midcourse Corrections 4-19
P20.I14-3 Ground Capability to Update State Vector and Target for MCC Midcourse Corrections 4-19

$20.I15 Lunar Mission Photography from the CSM

$20.I15-I Overlapping Photos from Terminator to Terminator-Lunar Orbit Photography 4-31
$20.I15-2 Photos of Earth and Lunar Landmarks Photo, S/E Landmark Nav. 4-20

S20.I15-3 Photos of Earth and Lunar Horizons Photo, S/E Landmark Nay., S/L 4-16,24,31
Landmark Nav.

S20.I15-4 Photos of General and Scientific Interest Photography 4-31

1
j i



TEST OBJECTIVE/MISSION ACTIVITY
CROSS REFERENCE

DTO/FTO SECTION

NUMBER TEST OBJECTIVE MISSION ACTIVITY PAGE NO.
,,, , J, ,

$20.I16 Exhaust Effects/CSM Windows

$20.I16-I Changes in Visual Acuity Through Windows Launch Transposition 4-8,13
S20.i16-2 Changes in Total Transmittance of Windows Entry 4-35

J
-4



LAUNCH

A. TEST OBJECTIVES

SI.27-I Boost Monitor - GNCS Performance

SI.27-2 Boost Monitor - Display Adequacy

SI.30-3 Overall GNCS Errors During Thrusting Maneuvers
P7.32-I CSM Loads/Vibrations - S-V Boost

P7.32-2 SLA Dynamic Response - S-V Boost

$20.I16-I Changes in Visual Acuity Through Windows

B. TEST REQUIREMENTS

i. CSM insertion into earth orbit by a Saturn V vehicle [1.27, 1.30,

7.32 & 20.116]

2. FQTR operation throughout Saturn V boost [7.32]

3. Crew observations of changes in visual acuity through the windows
as the result of TJM firing & S-If retro firing [20.116]

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.3.1 "Boost and Insertion"

2. FCAC L-l, L-2, & L-3 "Boost-Insertion"

D. DATA REQUIREMENTS

I. Flight Crew Reports/Logs

a. FDAI or DSKY display inadequacies [1.27] (M)

b. Apparent GNCS trajectory errors [1.27] (M)

c. Unexpected structural loads or vibrations [7.3_] (M)

d. Log changes in visual acuity through windows ("Window

Visibility" log) [20.116] (M)

2. Ground Support

a. CSM TM HBR [1.27, 7.32] (M)

b. Continuoustracking[1.27](M)

c. BET [7.32] (M)

d. Dynamic pressure & angle of attack during S-IC operation
[7.32] (M)

e. Wind data from 0 to 60,000 ft at launch time [7.32] (M)
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f. Saturn V thrust variations vs. time-MSFC [7.32] (M)

g. SaturnV accel & IU gyro data - MSFC [7.32] (M)

F_

4-9



PRE-TLI

A. TEST OBJECTIVES

P20.I12-I Crew/Ground Capability for TLI at First Injection Opportunity

P20.112-2 TLI Preparation and Execution Procedure Demonstration
P20.I12-3 TLI Procedures and Timeline Adequacy

B. TESTREQUIREMENTS f_

i. Following earth orbit insertion, flight crew accomplishment of all

pre-TLl activities required for a Pacific injection on the second

pass

2. Ground operational support personnel evaluation of all spacecraft

systems and making of the go/no-go decision for the TLI burn

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.3.2 "Post Orbital Insertion Check"

2. AOH paragraph 4.4.1 "Translunar Injection"

3. FCAC L-4, L-5, L-l, & L-2 "Post Insertion"

4. FCAC L-6 & L-7 "System Verification & Monitoring"

5. FCAC L-8 & L-9 "TLI Preparation" to GET 02:50:38

i D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Procedural and/or timeline difficulties or inadequacies (M)

b. Comments regarding feasibility of first Atlantic injection

opportunity during the second revolution (M)

2. Ground Support

a. Flight Director reports of timeline and/or procedural difficul-

ties (M)
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TRANSLUNAR INJECTION

A. TEST OBJECTIVES

P7.32-I CSM Loads/Vibrations - TLI

P7.32-2 SLA Dynamic Response - TLI

P20.I12-2 TLI Preparation and Execution Procedure Demo.
P20.I12-3 TLI Procedures and Timeline Adequacy

_ P20.I12-4 CSM Cabin Vibration Environment During TLI Burn

P20.112-5 Crew Monitoring of GNCS & LV Displays During TLI

B. TEST REQUIREMENTS

i. Ground operational support and flight crew capability
to execute the TLI burn [20.112]

2. FQTR operation throughout the S-IV burn [7.32]

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.4.1 "Translunar Injection"

2. FCAC L-9 & L-IO "TLI Preparation"

D. DATA REQUIREMENTS

_ i. Flight Crew Reports/Logs

a. Procedural and/or timeline difficulties or inadequacies

[20.112] (M)

b. FDAI, DSKY & LV Tank Pressure display inadequacies [20.112] (M)

c. Unexpected induced resonances in cabin (Visual, audible and
tactile) [20.112] (M)

d. Comments on adequacy of TLI monitoring [20.112] (M)

2. Ground Support

a. CSM TM HBR [7.32] (M)

b. Flight Director reports of procedural and/or tlmeline difficul-

ties or inadequacies [20.112] (M)
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CSM/S-IVB SEPARATION

A. TEST OBJECTIVES

P7.32-I CSM Loads/Vibrations - CSM/S-IVB Separation

P7.32-2 SLA Dynamic Response - CSM/S-IVB Separation

P7.32-3 S-Band High Gain Antenna Dynamic Response During Deployment

$20.I04-I Separation and Transposition Maneuver

$20.I04-2 Separation and Transposition Procedures & Timeline Adequacy

B. TEST REQUIREMENTS

1. CSM/S-IVB separation, SLA panel jettison and S-band high gain

antenna deployment [20.104]

2. FQTR operation during the period of the CSM/S-IVB separation, SLA

panel jettison and S-band high gain antenna deployment [7.32]

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.5.1.1, "CSM/SLA Separation Through Capture Latch"
through step 5

2. FCAC Separation TBD

D. DATAREQUIREMENTS

I. Flight Crew Reports/Logs

a. Procedural and/or timeline difficulties or inadequacies
[20.104] (M)

2. Ground Support

a. CSM TM HBR [7.32] (M)

b. Flight Director reports of procedural and/or timeline difficul-

ties or inadequacies [20.104] (M)
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TRANSPOSITION

A. TEST OBJECTIVES

$20.104-i Separation and Transposition Maneuver

$20.I04-2 Transposition Procedures and Timeline Adequacy

S20.i16-i Changes in Visual Acuity Through Windows

_. B. TEST REQUIREMENTS

I. After separation, a (+X) translation from the S-IVB for three

seconds, a coast for one minute to approximately 70 ft., a (-X)
translation for 1 1/2 seconds, and then a pitch up at 4°/sec

until the spacecraft (+X) axis points at the S-IVB [20.104]

2. Determination if there are any changes in visual acuity through

the windows as the result of SM RCS use [20.116]

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.5.1.1, "CSM/SLA Separation Through Capture Latch"

step 6

2. FCAC Transposition TBD

D. DATA REQUIREMENTS

1. Flight Crew Reports/Logs

a. Procedural and/or timeline difficulties or inadequacies

[20.104] (M)

b. Inadequacies in communications with ground operational

support [20.104] (M)

c. Log changes in visual acuity through the windows from
SM RCS use ("Window Visibility" log) [20.116] (M)

2. Ground Support

a. CSM TM HBR [20.104] (M)

b. USB tracking data processor output recording [20.104] (M)

c. USB TM bit stream recording [20.104] (M)

d. MSFN tape records of S-band received signal strength [20.104] (M)

e. MSFN tape recordings of CSM to MSFN and MSFN to CSM voice

[20.104] (M)

f. Flight Director reports of procedural and/or timeline diffi-

_. cultiesor inadequacies[20.104](M)

g. BET [20.104] (M)
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FORMATION FLYING

A. TEST OBJECTIVES

P7.33-1 SLA Panel Jettison Demonstration

$20.I04-I Separation and Transposition Maneuver

B. TEST REQUIREMENTS

i. Formation flying with the S-IVB to acquire the following photographs:

a. Sequence camera photographs of the S-IVB following transposition

[20.104] (HI))

b. Photographs of the SLA aft portion and LTA-B showing that the

panels jettisoned and of any anomaly observed [7.33] (M)

C. TEST PROCEDURES/CHECKLISTS

1. AOH paragraph 4.5.1.2 "Formation Flight With S-IVB (General)"

2. Photo checklist TBD

D. DATA REQUIREMENTS

1. Flight Crew Reports/Logs

a. Observed anomalies in the jettison of the SLA panels or launch

vehicle instability [7.33] (M)

b. Disposition of any observed SLA panels [7.33] (M)

c. Sequence photographs of the S-IVB following transposition
[20.104] (HD)

d. Photographs of the SLA aft portion and the LTA-B showing that:

the panels jettisoned and of any anomalies observed [7.33] (M)

2. Ground Support

a. None
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IMU REALIGNMENT

A. TEST OBJECTIVES

SI.30-2 GNCS IRIG Drift Rates During Coasting Flight

Si.35-i IMU Realignment in Daylight

B. TEST REQUIREMENTS

i. At least two sets of back-to-back IMU realignments (at least one

hour apart without an intervening AV maneuver) to determine IRIG
drift rates [1.30]

2. One IMU realignment in daylight when at an altitude of greater

than 2000 NM [1.35]

C. TEST PROCEDURES/CHECKLISTS

I. AOH paragraph 4.11.1 "IMU Orientation Determination (P51)" or

2. AOH paragraph 4.11.2 "IMU Realign (P52)"

3. FCAC "P51 - IMU Orientation" or

4. FCAC "P52 - IMU Realign"

D. DATA REQUIREMENTS

1. Flight Crew Reports/Logs - None

2. Ground Support - CSM TM [1.30] (M)
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STAR/EARTH HORIZON NAVIGATION

A. TEST OBJECTIVES

PI.34-I Star/Earth Horizon Navigation Sighting Accuracy

PI.34-2 Verify and Update Horizon Lighting Constraints

PI. 34-3 OSS Adequacy for Navigation Sightings in Deep Space

PI.34-4 Crew Ability to Identify Horizon Locator and Coordinate

Opt ics/Maneuv ers
PI.34-5 RCS Propellant Use and Time to Accomplish Onboard Navigation

$20.I15-3 Photographs of Earth and Lunar Horizons

_j
B. TESTREQUIREMENTS

i. Use of the trunnion calibration option of P23 preceding a set of

sightings if more than about 30 minutes has elapsed since the

previous P23 trunnion calibration [1.34]

2. Translunar - Near Earth

a. Five sets of star/earth horizon sightings at more than 15,000 NM

and less than 50,000 NM from the center of the earth [1.34]

b° At least i0 sequence photographs through the special sextant

camera adapter while duplicating star/horizon navigation

sightings when between i0,000 and 30,000 NM from the earth on

TL phase. It is desirable that these photographs be taken at

varying distances [20.115]- Not Implemented

c. Update of the onboard state vector utilizing the navigation

sighting data following each set of sightings [1.34]

3. Translunar - Midcourse

a. Eighteen sets of star/earth horizon sightings at more than
50,000 NM from both the earth and the moon [1.34]

b. Update of the onboard state vector utilizing the navigation

sighting data following each set of sightings [1.34]

4. Transear th

a. Star/earth horizon sightings under the following conditions

[1.34]

(i) Seventeen sets at more than 50,000 NM from the earth and
moon

(2) Three sets at less than 50,000 NM from the center of the
ear th

b. Update of the onboard state vector utilizing the navigation

sighting data following each set of sightings [1.34] _
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C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.12.3 "Cislunar Midcourse Navigation (P23) including
"Trunnion Calibration" option

2. FCAC G-20A "P23 Cislunar Midcourse Navigation Measurement"

3. Photo checklist TBD

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Difficulties and/or inadequacies noted in handling the optics

and the spacecraft [1.34] (M)

b. Log navigation data on Flight Plan timeline [1.34] (M)

c. Photo log TBD [20.115] (M)

2. Ground Support

a. CSM TM HBR [1.34] (M)

b. BET [1.34] (M)
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PIPA BIAS CHECK

A. TEST OBJECTIVES

SI.30-I GNCS Accelerometer Biases During Coasting Flight

B. TEST REQUIREMENTS

i. MSFN collection of PIPA bias data at least five times during the
mission using uninterrupted TM for at least five minutes as follows:

a. Prior to and following an SPS burn of at least 40 seconds

b. As close to entry as possible

c. Any two other periods in the mission

2. Onboard test performed only if communications are lost

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.10.1.13 "Measurement and Loading of PIPA Bias"

2. FCAC G-51 "Measure & Load PIPA Bias"

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Log PIPA bias data on Flight Plan timeline if PIPA bias tests
are performed onboard

2. Ground Support

a. CSM TM (M)
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MIDCOURSE CORRECTIONS

A. TEST OBJECTIVES

P7.32-3 S-Band High Gain Antenna Dynamic Response During SPS burns

P20.I14-I Procedures and Timeline Adequacy for Midcourse Corrections
P20.I14-2 GNCS, SPS & RCS Performance on Midcourse Corrections

P20.I14-3 Ground Capability to Update State Vector and Target for MCC

B. TEST REQUIREMENTS

i. Ground update of the CSM state vector and of the MCC target [20.114]

2. MCC m_neuver performance [20.114]

3. FQTR operation during SPS ignition, cutoff and for at least five

seconds during the burn [7.32]

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.10.1.5 "CSM-CMC Update P27"

2. AOH paragraph 4.14.2 "G&N/SPS Orbit Change Thrusting (P40)" or

3. AOH paragraph 4.14.3 "G&N SM RCS Orbit Change Thrusting (P41)"

_ 4. FCAC G-21 "P27 CMC Update

5. FCAC G-30 "P40 SPS Thrust" or

6. FCAC G-37 "P41 RCS Thrust"

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Procedural and/or timeline difficulties or inadequacies
[20.114] (M)

2. Ground Support

a. CSM TM HBR [20.114] (M)

b. BET [20.114] (M)

c. Flight Director reports of procedural and/or timeline difficul-

ties or inadequacies [20.114] (M)
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STAR/EARTH LANDMARK NAVIGATION

A. TEST OBJECTIVES

SI.32-I Star/Earth Landmark Navigation Sighting Accuracy

SI.32-2 Verify and Update Landmark Sighting Constraints

SI.32-3 OSS Adequacy for Navigation Sightings in Deep Space

SI.32-4 Crew Capability to Identify Landmarks and Coordinate

Optics/Maneuvers

SI.32-5 RCS Propellant Use and Time to Accomplish Onboard Navigation

$20.I15-2 Photographs of Earth and Lunar Landmarks

B. TEST REQUIREMENTS

I. Use of the trunion calibration option of P23 preceding these sets

of sightings

2. Star/earth landmark sightings under the following conditions [1.32]:

a. Three sets after TLI while the spacecraft is less than 50,000 NM
from the surface of the earth (TL or TE). These sightings may

be made on the same landmark but three different stars will be

used

b. One set at a sun elevation angle of less than ten degrees. One

of the above sightings can be used to satisfy this requirement

Note - Performing sightings on one landmark and one star, then

making from three to five "marks" constitutes one set

of sightings

3. Approximately ten sequence photographs through the special sextant

camera adapter immediately after performing each group of star/earth

landmark sightings. This photography must not jeopardize any nay

sightings [20.115] - Not Implemented

4. Identification of the landmark closest to sunrise or sunset that is

considered acceptable for landmark tracking [1.32]

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.12.3 "Cislunar Midcourse Navigation (P23)" including
"trunion calibration" option

2. FCAC G-20A "P23 Cislunar Midcourse Nav Measurement"

3. Photo checklist TBD

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Difficulties and/or inadequacies noted in handling the optics

and the spacecraft [1.32] (M)
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b. Log navigation data on Flight Plan timeline [1.32] (M)

c. Photo log TBD [20.115] (HD)

2. Ground Support

a. CSM TM HBR [1.32] (M)

b. BET [1.32] (M)

F-
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PASSIVE THERMAL CONTROL MODES

A. TEST OBJECTIVES

PI09-1 PTC Procedures & RCS Use - Roll With Att. Hold

PI09-2 PTC Procedures & RCS Use - Roll W/O Att. Hold

PI09-3 Communications Procedures Adequacy for PTC Mode
PI09-4 PTC Procedures & RCS Use - Yaw W/O Att. Hold

B. TESTREQUIREMENTS

i. At least six uninterrupted hours of PTC in the translunar phase
with the following conditions:

a. CSM (X) axis oriented perpendicular to the sun-spacecraft line

and with the (-X) axis approximately perpendicular to the
CSM-earth line of sight

b. Spacecraft attitude control in maximum deadband in pitch and

yaw and roll free and rolling from 0.i to 0.5 deg/sec.

2. At least six uninterrupted hours of PTC in the transearth phase
with the following conditions:

a. CSM (X) axis oriented perpendicular to the sun-spacecraft line

and with the (-X) axis approximately perpendicular to the

CSM-earthlineofsight

b. Spacecraft attitude control free in all axes with a roll rate

of from 0.i to 0.5 deg/sec

c. Deviation (coning) of (-X) axis from original orientation to

be maintained to less than 15 degrees

3. If the above two modes are found to be inadequate during real time,

at least six uninterrupted hours of PTC in the transearth phase
with the following conditions:

a. CSM (+X) axis toward the sun with the high gain antenna boom on

the earth side in the sun-earth-moon plane.

b. Spacecraft attitude control free with rotation about the major

inertia axis at a rate of between 0.i and 0.5 deg/sec

c. Deviations of rotational axis from original orientation to be

maintainedlessthan7.5 degrees _-_

4. Normal communications procedures evaluation during PTC

C. TEST PROCEDURES/CHECKLISTS

I. AOH paragraph TBD - meanwhile use "Special PTC Procedure"

2. "Passive Thermal Control Mode i" (X Axis Roll, Pitch and Yaw Hold) or
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3. "Passive Thermal Control Mode 2" (XAxis Roll W/O Pitch and Yaw

Hold) or

4. "Passive Thermal Control Mode 3" (Yaw - Z Axis with Pitch and

Roll Free)

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Procedural difficulties in establishing, maintaining or

terminating PTC (M)

b. Narration of procedure and results when establishing or

correcting the PTC Mode (M)

c. Difficulties in establishing and maintaining S-band commun-

ications during the PTC Mode (M)

d. Log PTC maneuver correction times & difficulties on the Flight

Plan timeline where they occur (M)

2. Ground Support

a. CSM TM HBR (M)

b. BET (M)

_" c. MSFN records of received S-band signal strength (M)

d. Flight Director reports of procedural and/or timeline

difficulties or inadequacies (M)
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STAR/LUNAR HORIZON NAVIGATION

A. TEST OBJECTIVES

PI.33-I Star/Lunar Horizon Navigation Sighting Accuracy

PI.33-2 OSS Adequacy for Navigation Sightings in Deep Space

PI.33-3 Crew Capability to Coordinate Optics/Maneuvers

PI.33-4 RCS Propellant Use and Time to Accomplish Onboard Navigation

$20.I15-3 Photographs of Earth and Lunar Horizons

B. TEST REQUIREMENTS

i. Use of the trunnion calibration option of P23 preceding a set of

sightings if more than about 30 minutes has elapsed since the

previous P23 trunnion calibration [1.33]

2. Translunar - Near Earth

a. Five sets of star/lunar horizon sightings at more than 15,000 NM
and less than 50,000 NM from the center of the earth [1.33]

b. Update of the onboard state vector utilizing the navigation

sighting data following each set of sightings [1.33]

3. Transearth - Near Moon

a. Fourteen sets of star/lunar horizon sightings at less than 50,000

NM from the center of the moon (1.33]

b. Update of the onboard state vector utilizing the navigation

sighting data following each set of sightings [1.33]

c. At least I0 sequence photographs through the special sextant

camera adapter while duplicating star/horizon navigation sight-

ings when between i0,000 and 20,000 NM from the moon on the TE

phase. It is desirable that these photographs be taken at

varying distances [20.115] - Not Implemented

4. Transearth - Midcourse

a. Nineteen sets of star/lunar horizon sightings at more than

50,000 NM from the center of the moon [1.33]

b. Update of the onboard state vector utilizing the navigation

sighting data following each set of sightings [1.33]
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C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.12.3 "Cislunar Midcourse Navigation (P23)" including

"trunnion calibration" option

2. FCAC G-20A "P23 Cislunar Midcourse Navigation Measurement"

_ 3. Photo checklistTBD

_ D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Difficulties and/or inadequacies noted in handling the optics

and the spacecraft [1.33] (M)

b. Log navigation data on Flight Plan timeline [1.33] (M)

c. Photo log TBD [20.115] (HD)

2. Ground Support

a. CSM TM HBR [1.33] (M)

b. BET [1.33] (M)

F _
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STAR VISIBILITY

A. TEST OBJECTIVES

SI.35-2 Obtain Data - Star Visibility During TL and TE Coast
SI.35-3 Degradation of Navigation or IMU Alignment by Vented

or Ejected Materials

B. TESTREQUIREMENTS _-

i. Star visibility tests by observing the star field surrounding the

navigation star targets of opportunity through the SCT and identify-
ing the dimmest star in the star pattern under at least the following
conditions:

a. Sun - SCT LOS approximately 120 °

b. Sun - SCT LOS approximately 70°

2. Light adaptation period required prior to performing visibility
tests

3. Evaluation of the effect of vented particles on the use of the

optics during IMU realignments and navigation sightings

C. TEST PROCEDURES/CHECF_ISTS

i. AOH paragraph 4.11.2 "IMU Realign (P52)" or

2. AOH paragraph 4.12.3 "Cislunar Midcourse Navigation (P23)"

3. FCAC G-39 "P52 IMU Realign" or

4. FCAC G-20A "P23 Cislunar Midcourse Navigation Measurement"

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

Identify and record dimmest star during each visibility test

2. Ground Support

BET during star visibility tests (M)
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LUNAR ORBIT INSERTION

A. TEST OBJECTIVES

SI.30-3 Overall GNCS Errors During Thrusting Maneuvers

$3.21-I SPS Isp - Adequacy of Conversion of Gnd. to Vacuum Results
$3.21-2 SPS Performance for LOI and TEI Burns

$3.21-4 Thermal Effects - Long SPS Burn - Heat Protection System

P7.32-3 S-Band High Gain Antenna Dynamic Response During SPS Burns

_'_ P20.I05-I Crew/Spacecraft/MSFN Preparation and Execution of LOI Maneuver

P20.I05-2 Procedures and Timeline Adequacy for LOI Maneuver

B. TEST REQUIREMENTS

i. SPS operation to insert the CSM into lunar orbit in two stages as

follows [20.105] :

a. The first burn of approximately 245 seconds in duration will
insert the CSM into a 60 x 170 NM orbit

b. The second burn of approximately i0 seconds in duration will
circularize the orbit to 60 NM

2. CSM fully loaded at liftoff [20.105]

3. FQTR ON for SPS thrust buildup, 5 sec at steady state and for thrust

tailoff , during first LOI-I only [7.32]

4. DSE recording immediately before, during, and after both burns [3.21]

5. DSE recording or TM for at least five seconds duration at approximate-

ly 15 minute intervals for about three hours after LOI-I [3.21]

6. After LOI-I it is HD to orient the CSM to an attitude that will

result in a near constant external thermal environment to the SPS

aft bulkhead during the subsequent 45 minute period. The aft bulk-

head should he shielded from solar radiation during this period by

orienting the (+X) axis toward the sun [3.21] N.I.

7. IMU realignment performed as soon prior to LOI-I as practicable
[20.105]

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.14.2 "G&N SPS Orbit Change Thrusting (P40)"

2. FCAC G-32 "SPS Thrusting (P40)"

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Procedural and/or timeline difficulties or inadequacies [20.105] (M)
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b. Feasibility of monitoring abort parameters on FDAI's [20.105] (M)

c. Adequacy of contact with ground operational support [20.105] (HD)

d. If the PU valve position is changed, record GET _ i sec and new
valveposition[3.21](M)

2. Ground Support

a. CSM TM LBR [20.105] (M)

b. BET [3.21] (HI)),[20.105] (M)

c. Flight Director reports of procedural and/or timeline difficul-

ties or inadequacies [20.105] (M)
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LUNAR LANDMARK TRACKING

A. TEST OBJECTIVES

P20.111-1 Error Uncertainties in Lunar Landing Site Location
P20.III-2 Obtain Data to Calibrate MSFN at Lunar Distance

P20.III-3 Determine Minimum Sun Angle to Clearly Identify Lunar
Landmarks

P20.III-4 Lunar Landmark Tracking in Earthshine

P20.III-5 Adequacy of CSS and OSS for Obtaining Landmark Slghtlngs

P20.III-6 Crew Ability to Coordinate Landmark Sightings and Vehicle
Maneuvers

P20.III-7 RCS Propellant and Time Required for Landmark Sighting

B. TEST REQUIREM2_NTS

i. At least 12 sets of four marks each obtained on four selected land-

marks according to the following schedule:

a. Track a pre-selected pseudo landing site (same terrain and light-

ing as the lunar landing site) for four consecutive revolutions.

The sun elevation angle to be five degrees on the first tracking
orbit

b. Track three pre-selected landmarks (or others deemed acceptable

by the crew). The same three landmarks to be tracked in a four

_\ orbit tracking sequence. It is highly desirable that the sun

angle be greater than 60 degrees.

c. An attempt made to track a landmark at a sun elevation angle of

three degrees

2. On one revolution, CMP verbal description of the terrain near the

sunrise terminator as observed through the scanning telescope. The
observation to be made from about i0 ° preceding the terminator to

about 15° past the terminator in the earthllt portion of the dark
side. The optics angle to be fixed and the spacecraft in an orbital
rate mode.

3. If the observations made of the earthlit landmarks reveals that it

is feasible, it is highly desirable that the crew track two landmarks

(four marks each) on two successive earthlit passes.

4. IMU realigned during the dark pass preceding each tracking sequence

5. DSE Tape Recorder ON for 20 seconds following each set of marks while

N49 (AR, AV) displayed

6. ORDEAL functioning
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7. Photographic records of each of the four tracked landmarks using

the special sextant camera adapter and D. A. camera at 12 Fps
and taking the photographs at the same time as making the MARK

during sighting. Take one photograph of each landmark on two

consecutive passes (i.e., eight pictures)

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.12.2, "Orbital Navigation (P22)"

2. FCAC G-18 "P22 Orbital Navigation"

3. FCAC "Lunar Landmark Tracking" TBD

4. Reference Photographic Operation's Plan, Apollo 8

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Verbal description of lunar terrain during earthshine landmark

lighting evaluation (M)

b. Comments on the effect of earthshine while tracking lunar land-

marks (M)

c. Procedural and/or timeline difficulties or inadequacies (M)

d. "Landmark Tracking Log" (Flight Plan)

e. Photo log

i. Film mag IP

2. GET camera - ON

3. Initial shutter speed

4. Final shutter speed

5. Estimated remaining film at beginning and end of a

sequence
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PHOTOGRAPHY

A. TEST OBJECTIVES

1.35-3 Photographs of Vented Particles Through Windows
20.115-1 Overlapping Photographs from Terminator to Terminator -

Lunar Orbit

20.115-3 Photographs of Earth and Lunar Landmarks

20.115-4 Photographs of General and Scientific Interest

B. TEST REQUIREMENTS

i. Terminator-to-terminator photographs on at least two passes
as follows:

a. The first pass consisting of vertical photos with 55-60%

forward overlap taken at 20 sec intervals

b. The subsequent pass consisting of photos taken with the camera
axis 20° from local vertical. From the far side terminator to

90° sun elevation at the nadir, the camera axis will be inclined

20° foreward along the orbital plane. At 90°, the camera axis

will be aligned 20 ° aft of the nadir in the orbital plane

2. Sequence camera photographs if possible of the following targets of

opportunity:

a. Vertical zero phase (250 mm lens)

b. High angle zero phase: Apollo landing sites and geologic

units (250 _ lens)

c. Vertical terminator (250 mm lens)

d. Oblique terminator (250 mm lens)

e. Specific feature near vertical and oblique (250 mm)

f. Specific area near vertical (80 mm)

g. Lunar exploration site:

(i) Near vertical or oblique as required (250 mm lens)

(2) Approach(250mm lens)

h. Surveyor landing sites (250 mm lens)

i. Other features and phenomena as observed (250 mm lens)

j. Image motion compensation (250 mm lens)
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3. Dim light and astronomical photos attempted either during TL or

TE coast or duringdark portion of lunarorbits

a. Total darkness preferred -- S/C lighting also as low as possible

b. Specific star fields should be taken during TL and TE coast and

in lunar orbit during earthshine

4. Photos taken of the lunar surface during earthshine

5. Solar corona photos taken at sunrise or sunset in lunar orbit using

the moon as an occultating disc

6. Earth photos during TL coast when the S/C is within 40,000 NM of the
earth. The S/C shall be oriented with the (+X) axis toward earth for

approximately i0 minutes for these photos

7. Sequence camera photographs of the lunar terrain as viewed through

the rendezvous window while duplicating the Post LOI-2 approach
attitude of missions F and G.

8. Photographs of vented particles through windows when observed

C. TEST PROCEDURES/CHECKLISTS

i. Photographic Operation Plan for Apollo Mission C'

D. DATAREQUIREMENTS -_

i. Flight Crew Reports/Logs

a. Photos of lunar surface per Test Requirement No. i above (M)

b. Photos of scientific and general interest subjects as defined

by photo plan (HD)

2. Ground Support

BET (M)
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TRANSEARTH INSERTION

A. TEST OBJECTIVES

$3.21-I SPS Isp - Adequacy of Conversion of Ground to Vacuum Results
$3.21-2 SPS Performance for LOI and TEl Burns

$3.21-3 SPS PUGS in Auxiliary Mode - Relative Accuracy of Aux and Prl

$3.21-4 Thermal Effects - Long SPS Burn - Heat Protection System
P20.i06-i Crew/Spacecraft/MSFN Preparation and Execution of TEl Maneuver

P20.I06-2 Procedures and Timeline Adequacy for TEl Maneuver

B. TEST REQUIREMENTS

i. SPS use for injection of the CSM into transearth coast [3.21]

2. DSE recording of TM for the period 40 seconds prior to, during,
and two minutes after the TEl burn [3.21, 20.116]

3. DSE recording or TM of at least five seconds duration at approx-

imately 15 minute intervals for about three hours after TEl [3.21]

4. PUGS mode switch in the AUX position during the SPS burn [3.21]

5. After the burn it is HD to orient the CSM to an attitude that will

result in a near constant external thermal environment to the SPS

during the subsequent 45 minute period. The aft bulkhead should

_" be shielded from solar radiation during this period by orienting
the (+X) axis toward the sun [3.21] - N.I.

6. IMU realignment performed as soon before TEl as practicable [20.106]

7. CMC update provided on a timeline similar to the LLM such that errors

at T. can be determined and compared with predicted estimates
ig

[20.106]

C. TEST PROCEDURES/CHECKLISTS

i. AOH paragraph 4.14-2 "G&N SPS Orbit Change Thrusting (P40)"

2. FCAC G-32 "SPS Thrusting (P40)"

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Adequacy of contact with ground operational support [20.106] (HD)

b. If the PU valve position is changed, record GET _i see and new

valve position [3.21] (M)
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2. Ground Support

I. CSMTMLBR[3.21,20.106](M)

2. BET [3.21] (HD), [20.106] (M)

3. Flight Director reports of procedural and/or timeline diffi-

culties or inadequacies [20.106] (M)

4. FlightOperationsPlan [20.106](M)
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ENTRY

A. TEST OBJECTIVES

1.31-1 GNCS Performance During Entry - Lunar Return

1.31-2 EMS Capability to Monitor Entry - Lunar Return

_ 4.5-1 ECS Performance During Manned Lunar Return Entry

4.5-2 Compare ECS Data With Development Model & Unmanned Results

7.30-1 Block II Thermal Protection System - Manned Lunar Return Entry

7.30-2 TPS Surface Recession and Char Data Comparison With Models

20.116-2 Changes in Total Transmittance of Windows

B. TEST REQUIREMENTS

i. Entry velocity at 400,000 ft. altitude at least 36,000 feet per
second [7.30]

2. Automatic lunar return entry - nominal range 1350 NM and 2500 NM
maximum for inclement weather [1.31]

3. DSE ON during entry "blackout" - recorder fully rewound and on HBR

starting at CSM/SM separation [1.31]

4. Crew monitor the EMS and record voice on the DSE during entry

[1.31]

_--_ C. TEST PROCEDURES/CHECKLISTS

1. AOH paragraph 4.17.7, "G and N Entry"

2. FCAC "Entry"

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Comments on adequacy of DSKY, FDAI and EMS displays to evaluate

entry conditions [1.31] (HD)

b. Comments on crew comfort [4.5] (HD)

2. Ground Support

a. CSM TM HBR [1.31, 4.5] (M)

f b. BET [1.3i,7.30](M)

c. EMS Scroll Recovery [1.31] (M)

d. CM Recovery [7.30] (M)

e. Heat Shield core sample after recovery [7.30] (M)

f. All S/C window outer panes after recovery [20.116] (M)

4-35



MISCELLANEOUS TESTS

A. TEST OBJECTIVES

P7.31-I Thermal Control System During PTC

P7.31-2 Thermal Control System During Lunar Orbit
P20.I07-I Crew Procedures for Lunar Orbit Mission

P20.I07-2 Crew Procedures Timeline Adequacy - Lunar Mission

$20.I08-I EPS Use, Performance and Fuel Cell Management
$20.I08-2 Water and Oxygen Requirements Data

$20.I08-3 LiOH Cartridge Requirements Data

$20.I08-4 SPS, SM/RCS & CM/RCS Propellant Requirements Data -
Translation and Attitude Maneuvers

$20.I08-5 Crew Food Requirements Data

20.110-1 Ground Operational Support for Lunar Mission Without LM

B. TEST REQUIREMENTS

i. Operation of the CSM in lunar orbit, undocked to determine the

thermal properties of the spacecraft insulation [7.31]

2. Determination of the effectiveness of the thermal control system

to provide a safe environment for operation of spacecraft equip-
ment and consumables [7.31]

3. Accomplishment of all CM procedures peculiar to the lunar orbit

mission in the same manner, where possible, as required for the _

LLM [20. 107]

4. Management of the EPS during the lunar mission per the flight
plan [20.108]

5. Utilization of the potable water produced during EPS operation

as necessary [20.108]

6. Utilization of the oxygen supply system during the lunar mission

as required [20.108]

7. Management of the replacement of LiOH cartridges during the mission
per the flight plan [20.108]

8. Management of the consumption of the SPS and RCS propellants during

the lunar mission as required [20.108]

9. Utilization of the food supply per the flight plan [20.108]

i0. Performance of operational ground support of the spacecraft through-

out the mission with emphasis on those phases being accomplished for

the first time as part of a lunar orbit mission [20.110]
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C. TEST PROCEDURES/CHECKLISTS

_ i. AOH CSM 103 SM2A-03-SCI03-2

2. FCAC CSM 103

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

a. Narrative describing any recommended changes in procedures

and/or equipment required to accomplish the procedures

[20.107] (M)

b. Comments on any procedure requiring repeating or any procedure

not completed [20.107] (M)

c. Water Count Log [20.108] (M)

d. LiOH Log [20.108] (M)

e. Astronaut Menus [20.108] (HD)

f. Comments on ECS environment comfort level [20.108] (HD)

2. Ground Support

a. CSM TM HBR [7.31, 20.108] (M)

b. BET [7.31, 20.108] (M)

c. MSFN voice recording of CSM/MSFN communications [20.107] (HD)

d. Chemical analysis of recovered LiOH cartridges [20.108] (M)

e. Measurement of recovered water quantity [20.108] (M)

f. Measurement of energy remaining in recovered Entry and Post-

Landing Batteries [20.108] (M)

g. Flight Director reports of mission support activities [20.110]
(M)
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TELECOMMUNICATIONS

A. TEST OBJECTIVES

$6.10-I S-Band Performance with Omni Antennas at Lunar Distance

(85' MSFN)

P6.11-1 S-Band Performance with High Gain Antenna During TL Coast

P6.11-2 S-Band Performance with High Gain Antenna at Lunar Distance

$20.I04-3 S-Band Con_aunications Performance During Transposition

$20. I09-3 Communications Procedures During PTC

B. TEST REQUIREMENTS

i. Continuous CSM/MSFN S-band communication during transposition using

CSM omni and 85' ground antennas [20.104]

Signal CommunicationsMode

Combination Uplink Downlink

4.2 Carrier, PRN, Voice - Carrier, PRN, Voice, HBR

2. MSFN performance of various designated S-band communication mode tests

of at least two minutes each as soon as practical after high gain

antenna deployment (near earth) using the 85' ground antenna and the

CSM high gain antenna as follows: [6.11]

Signal CormnunicationsMode

Combination Uplink Downlink --

4.2 Carrier, PRN, Voice - Carrier, PRN, Voice, HBR

6.2 Carrier, PRN, Voice, - Carrier, PRN, Voice, HBR

Updata

.2 Recordedvoice,LBR

4.3 Carrier, PRN, Voice - Carrier, PRN, Voice, LBR

6.3 Carrier, PRN, Voice, - Carrier, PRN, Voice, LBR

Updata

5.2 Carrier, PRN, Updata - Carrier, PRN, Voice, E[BR

8.1 Carrier, BU Voice - Carrier, Voice, LBR

.4 CSMtelevision

3. MSFN performance of various designated S-band communication mode tests

at lunar distance using 85' ground antenna or equivalent lunar distance

using 30' ground antenna* and the CSM omni antennas [6.10] p_

*NOTE: The test can be accomplished under any one of the three following

conditions which represent lunar distance or equivalent:

a. Greater than 200 K NM with 85-foot dish (preferred)
b. At i00 K + 10% NM with cooled 30-foot dish (HAW,CWM,ASC,CRO)

c. At 70 K +-i0% NM with uncooled 30-foot dish (others)

--_-x
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Signal Communications Mode

Combination Uplink Downlink

.5 Carrier,LBR

.6 Carrier,Key Subcarrier

1.7 Carrier,PRN - Carrier,PP_

.8 Carrier,BU Voice,LBR

.i0 Carrier, BU Voice

4. MSFN performance of various designated S-band communication mode tests
at lunar distance using 85' ground antenna or equivalent lunar distance

using 30' ground antenna* and CSM Hi gain antenna [6.11]

Signal CommunicationsMode

Combination Uplink Downlink

4.2 Carrier, PRN, Voice - Carrier, PRN, Voice, HBR

5.2 Carrier, PRN, Updata - Carrier, PRN, Voice, HBR

4.3 Carrier, PRN, Voice - Carrier, PRN, Voice, LBR

8.1 Carrier, BU Voice - Carrier, Voice, LBR

5. During steerable S-band antenna tests, demonstration of manual

acquisition and automatic tracking using wide, medium and narrow
beamwidths

C. TEST PROCEDURES/CHECKLISTS

i. AOH Section 4.7.6, "Telecommunications", paragraphs 4.7.6.1 through
4.7.6.10

2. FCAC communications checklist TBD

D. DATA REQUIREMENTS

i. Flight Crew Reports/Logs

Comments on voice quality in flight plan [6.10, 6.11 & 20.104] (M)

2. Ground Support

a. CSM TM HBR [6.10, 6.11] (M)

b. CSM MSFN Voice records [6.10, 6.11, 20.104]

*NOTE: The test can be accomplished under any one of the three following

conditions which represent lunar distance or equivalent:

a. Greater than 200 K NM with 85-foot dish (preferred)

b. At i00 K + 10% NM with cooled 30-foot dish (HAW,CWM,ASC,CRO)

c. At 70 K + 10% NM with uncooled 30-foot dish (others)
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c. Flight Director reports of procedural and/or timeline difficulties
or inadequacies in implementing all required cormnunication tests

[6.10,6.11,20.104](HD)

d. USB TM bit stream[6.10,6.11,20.104](M)

e. USB tracking data processor output [6.10, 6.11] (HD),

[20.104](M) =

f. MSFN records of received S-band carrier strength [6.10, 6.11, _-_

20.104] (M)

g. MSFN tape recordings of CSM to MSFN emergency key mode [6.10]
(M)
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APOLLO 8 CREW STATUS REPORTS

Purpose:

I. To enhance crew safety.

2. To acquire data on food, water, sleep and exercise

requirements for future mission planning.

_ 3. To obtainmedical data required for analysisand
correlation with the inflight bioenvirommental data

and the pre- and postflight physical examination
results.

Requirements:

To obtain food, water, sleep aud radiation data during the

Apollo 8 mission and exercise data postflight.

Procedures:

During the Apollo 8 mission, two crew status reports via

air-to-ground communications will be made by the flight

crew during each 24-hours ground elapsed time (GET). The
first report will be given after the first meal of the work

day and will concern the sleep obtained during the previous

sleep period. The second report will be given following

the final meal of the work day and will concernthe food
and water consumed, and the radiation dose received during

the previous 24 hours GET. The following information should
be transmitted:

1. Food - a daily record of each crew member reflecting
the meal identification code together with the des-

cription or serial number(s) of only those items not
consumed from a scheduled meal.

2. Water - a daily log containing the number of aliquots

from the water gun each astronaut drank. Water used

for food rehydration will not be recorded.

5. Sleep - a daily notation of each crewman's best estimate
as to sleep quantity and quality.

4. Radiation - a daily record of the integrated dose each

crewmanreceives.

5. Exercise (postflight analysis only) - a daily record
of the time of exercise, the type, and the duration

of exercise performed by each astronaut.
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