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INTRODUCTION

This Flight Plan has been prepared by the Flight Planning Branch, Flight
Crew Support Division, with technical support by TRW Systems.

This document schedules the AS-508/CSM-109/LM-7 operations and crew ac-
tivities to fulfill, when possible, the test objectives defined in the
Mission Requirements, H-2 Type Mission Lunar Landing, Revision B dated
February 19, 1970.

The trajectory parameters used in this Flight Plan are for April 11, 1970
launch, with 72° launch azimuth and were supplied by Mission Planning and
Analysis Division as defined by the Apollo Mission H-2 Spacecraft Operational
Trajectory to be published.

The Apollo 13 Flight Plan is under the configuration control of the Crew
Procedures Control Board (CPCB). A1l proposed changes to this document
that fall in the following categories should be submitted to the CPCB via
a Crew Procedures Change Request:

1. Items that impose additional crew training or impact crew procedures.
2. Items that impact the accomplishment of Mission Objectives.

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

4, TItems that result in moving major activities to a different activity
day in the Flight Plan.

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

The Chief, Flight Planning Branch (FCSD) will determine what proposed
changes fall in the above categories.

Lt. Col. T. R. Lindsey will act as co-ordinator for all proposed changes to
the Apollo 13 Flight Plan.

This Flight Plan is not to be reproduced without the written aproval of the
Chief, Flight Crew Support Division.

Any requests for additional copies or changes to the distribution lists of

this document must be made in writing to Mr, W. J. North, Chief, Flight
Crew Support Division, MSC, Houston, Texas.
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ABBREVIATIONS

ACCEL Accelerometer

ACN Ascension

ACT Activation

ACQ Acquisition or Acquire

AEA Abort Electronics Assembly

AGS Abort Guidance Subsystem

AH Ampere Hours

ALSCC Apollo Lunar Surface Close-up Camera
ALSD Apollo Lunar Surface Drill

ALSEP Apollo Lunar Surface Experiment Package
ALT Altitude

AM Amp1itude Modulation

AMP or amp Ampere

AMPL Amplifier

ANG Antigua

ANT Antenna

AOH Apollo Operations Handbook

AOS Acquisition of Signal or Acquisition of Site
AOT Alignment Optical Telescope

APS Ascent Propulsion Subsystem/Auxillary Propulsion System (S-IVB)
ARS Atmosphere Revitalization System '
ASC Ascent

A/T Alignment Technique

ATT Attitude

AUX Auxiliary

AZ Azimuth

BAT Battery

BEF Blunt End Forward

BD _ Band

BDA Bermuda

Bio Bio-Medical Data on Voice Downlink
BP Barber Pole

BRKT Bracket

BT Burn Time

BU Backup

BW Black & White (Film 3400)

BW1 Black & White (Film 3401)

CAP COM Capsule Communicator

CAM Camera

CAN CANISTER

CB Circuit Breaker

CCGE Cold Cathode Gage Experiment

CCIG Cold Cathode Ion Gage

CDH Constant Delta Altitude

ix



CDR
Cbu
CEX
CIN
CIRC
CK
C/L
CM
CMC
CMD
CMP
CNTL
c/0
COAS
COMM
CONFIG
COMP
CONT
CP
GPLEE
CRO
CRYO
€SC
csC
EST
CSM
CaNWs
CWEA
CYI

DAC
DAP
DB
DC
DCA
DEDA
DEGS -
DEPL
DES
DET
DIFF
DIR
DK

DOI
DPS

ABBREVIATIONS (CONT'D)

Commander

Coupling Data Unit

Color External (S0368)

Color Internal (S0168)
Circularization

Check

Centerline or Checklist
Command Module

Command Module Computer
Command

Command Module Pilot

Control

Check out

Crew Optical Alignment Sight
Communications

Configuration

Compare

Continue and Contingency
Control Point

Charged Particle Lunar Environment Experiment
Carnarvon, Australia

Cryogenic

Contingency Sample Collection
Close-up Stereo Camera
Coelliptic Sequence Initiation
Command Service Module

Caution and Warning System
Caution and Warning Electronic Assembly
Grand Canary Island

Data Acquisition Camera
Digital Auto Pilot
Deadband

Data Camera (RESEAU)
Digital Command Assembly
Data Entry and Display Assembly
Degrees

Depletion

Descent

Digital Event Timer
Difference

Direct

Docked

Detailed Objective
Descent Orbit Insertion
Descent Propulsion System



ABBREVIATIONS (CONT'D)

DS Documented Sample

DSE Data Storage Equipment(CSM)

DSEA Data Storage Equipment Assembly (LM)
DSKY Display and Keyboard

DTO Detailed Test Objective

DUA Digital Uplink Assembly

DWN Down

E Erasable or Enter

ECS Environmental Control System

ED Explosive Device

EDT Eastern Daylight Time

EFH Earth Far Horizon

EI Earth (atmosphere) Interface and Entry Interface
L Electric Hasselblad Camera

ELEV Elevation

EMER Emergency

EMS Entry Monitor System

EMU Extravehicular Mobility Unit

ENH Earth Near Horizon

EPO Earth Parking Orbit

EPHEM EPHEMERIS

ERS Electrical Power Subsystem

EQUIP Equipment

EST Eastern Standard Time

ETB Equipment Transfer Bag

EVA Extravehicular Activity

EVAP Evaporator

EVCS Extravehicular Communications System
EVT Extravehicular Transfer

EXT External

f F Stop

FC Fuel Cell

FDAI Flight Director Attitude Indicator
FLT Flight

FM Frequency Modulated

FOv Field of View

FPS or fps Feet per second
FT or ft Feet

FTO Flight Test Objective
FTP Full Throttle Position
FWD Forward

G.A. Gas Analysis

GA Gimbal Angle

GBI Grand Bahama Islands
GBM Grand Bahama (MSFN)
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GDC
GDS
GET
GETI
GLY
GMT
G&N
GNCS
GWM
GYM

H2
HA
HAW
HBR

HFE
HGA

H20
HP

HSK
HTC
HTR
HTV

ICDU
IGA
IGN
IMU
IND
INIT
INT
IP
ISA
U
IVC
VT

JETT

KM
kwh

ABBREVIATIONS (CONT'D)

Gyro Display Coupler

Goldstone, California

Ground Elapsed Time

Ground Elapsed Time of Ignition
Glycol

Greenwich Mean Time

Guidance and Navigation

Guidance Navigation Control System
Guam

Guaymas, Mexico

Hydrogen

Apogee Altitude

Hawaii

High Bit Rate (TLM)

Highly Desirable or Heads Down
Heat Flow Experiment

High Gain Antenna

High

Water

Perigee Altitude

Honeysuckle (Canberra, Australia)
Hand Tool Carrier

Heater

USNS Huntsville

Heads Up

Inertial Coupling Data Unit
Inner Gimbal Angle

Ignition

Inertial Measurement Unit
Indicator

Initialization
Intervalometer

Initial Point

Interim Stowage Assembly
Instrumentation Unit
Intervehicular Communications
Intravehicular Transfer

Jettison

Kilometer
Kilowatt Hour
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ABBREVIATIONS (CONT'D)

LA Launch Azimuth

LAT Latitude

LBR Low Bit Rate (TLM)

LBS or 1bs Pounds

LCG Liquid Cooled Garment

L/D Lift/Drag

LD Lunar Day (TV Lens)

LDG Landing

LDMK Landmark

LEB Lower Equipment Bay

LEC Lunar Equipment Conveyor

LEL Lunar Surface Electric Hasselblad Camera
LFH Lunar Far Horizon

LGC LM Guidance Computer

LH Left-hand

L/H Local Horizontal

LHEB Left-hand Equipment Bay

LHFEB Left-hand Forward Equipment Bay
LHSSC Left Hand Side Storage Container
LiOH Lithium Hydroxide

LLM Lunar Landing Mission

LLOS Landmark Line of Sight

LM Lunar Module

LMP Lunar Module Pilot

LNH Lunar Near Horizon

L/0 LIFT OFF

LOI Lunar Orbit Insertion

LONG Longitude

LOS Loss of Signal or Loss of Site
LPO Lunar Parking Orbit

LR Landing Radar

LRRR or LR3 Laser Ranging Retro-Reflector
LS Landing Site or Lunar Surface
LSM Lunar Surface Magnetometer

LT Light

LTC Lunar Topographic Camera

LTG Lighting

LV Launch Vehicle

L/v Local Vertical

LVPD Launch Vehicle Pressure Display
M Mandatory

MAD Madrid, Spain

MAG Magazine (Camera)

MAN Manual

MAX Maximum

xiii



MAX Q
MCC
MCC-H
or MCC

MDC
MEAS
MER
MESA
MET
MGA
M/
MIN
MIR
MLA
mm
MNVR
MON
MPL
MPS
MSFN
MTVC

N2
NAV
NM
NOM
NXX

02

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

P
PAD
PCM
FL

ABBREVIATIONS (CONT'D)

Maximum Dynamic Pressure
Midcourse Correction
Mission Control Center - Houston

Main Display Console
Measurement

USNS Mercury

Modular Experiment Stowage Assembly
Mission Event Timer

Middle Gimbal Angle

Minimum Impulse

Minimum

Mirror

Merrit Island, Florida
Millimeter

Maneuver

Monitor

Mia Pacific Landing

Main Propulsion System
Manned Space Flight Network
Manual Thrust Vector Control

Nitrogen
Navigation
Nautical Miles
Nominal

Noun XX

Oxygen

Observation

Oxidizer to Fuel Ratio
Outer Gimbal Angle
Omnidirectional Antenna
Operate

Oxygen Purge System
Option

Orbital

Orbit Rate Display Earth and Lunar
Orientation

Overboard

Overhead

Pitch or Program

Voice Update

Pulse Code Modulation

Plane Change or Chamber Pressure

Xiv



PDI
PER
PGA
PGNCS
PGNS
PHOTO
PIPA
PKG
PLSS
PM
POL
PRE
PREF
PREP
PRE O
PRIM
PROP
PRN
PRPLNT
ESE
PSIA
PSID
PSIG
PT
PG
PU
PUGS
PWR
PXX
PYRO

Qty
QUAD

R

R&B
RAD
RCDR
RCS
RCU
RCY
REACQ
RED
REFSMMAT
REG
REQD

ABBREVIATIONS (CONT'D)

Powered Descent Initiation

Pericynthian

Pressure Garment Assembly

Primary Guidance Navigation Control Section
Primary Guidance Navigation Section
PHOTOGRAPH

Pulse Integrating Pendulous Accelerometer
Package

Portable Life Support Systems

Phase Modulated

Polarity or Polarizing

Pretoria, South Africa

Preferred

Preparation

Pressure

Primary

Proportional

Pseudo Random Noise

Propellant

Passive Seismic Experiment

Pounds per Square Inch Absolute

Pounds per Square Inch Differential
Pounds per Square Inch Gage

Point

Passive Thermal Control

Propellant Utilization

Propellant Utilization and Gaging System
Power

Program XX

Pyrotechnic

Quantity
Quadrant

Roll or Range

Red & Blue

Radiator, or Radial, or Radiation
Recorder

Reaction Control System

Remote Control Unit

Receiver

Reacquire

USNS Redstone

Reference Stable Member Matrix
Regulator

Required

XV



REV
RH
RING
RLS
RNDZ
RNG
RR
RSI
RT
RTC
RTE
RTG
RXX

SA
S/C
SCE
SCS
SCT
SEC
SECO
SECS
SEF
SEL
SEP
SEQ
SIDE
S-IVB
SLA
SLOS
SM
SPOT
SPS
SR
SRC
SS
S.V.
Sw
SWC
SWE
SXT
SYS

T EPHEM
TA
TAN
B

ABBREVIATIONS (CONT'D)

Revolution

Right-hand

Ringsite

Radius of Landing Site
Rendezvous

Range/Ranging

Rendezvous Radar

Ro11 Stability Indicator
Real Time

Real Time Command

Return To Earth
Radioisotope Thermoelectric Generator
Routine XX

Shaft Angle

Spacecraft

Signal Conditioning Equipment
Stabilization Control System
Scanning Telescope

Secondary

S-IVB Engine Cut-off
Sequential Events Control System
Sharp End Forward

Select

Separate

Sequence

Suprathermal Ion Detector Experiment
Saturn IV B(Third Stage)
Service Module LM Adapter
Star Line-of-Sight

Service Module

Spotmeter

Service Propulsion System
Sunrise

Sample Return Container
Sunset

State Vector

Switch

Solar Wind Composition

Solar Wind Experiment

Sextant

System

Time of Ephemeris
Trunnion Angle
Tanarive, Madagascar
Time Base

xvi



ABBREVIATIONS (CONT'D)

TCA Time of Closest Approach
D Touchdown

TD&E Transposition Docking & LM Ejection
TEC Trans Earth Coast

TECH Technique

TEI Transearth Insertion

TEMP Temperature

TERM Terminate

TEX Corpus Christi, Texas

TGT Target

TIG Time of Ignition

TLE Trans Lunar Coast

TLI Translunar Insertion

TLM or TM  Telemetry

TOPO Lunar Topographic Camera
TPF Terminal Phase Final

TPI Terminal Phase Initiation
TPM Terminal Phase Midcourse
T/R Transmitter/Receiver
TRANS Translation

TRN Trunion

TV Television

TvC Thrust Vector Control

TWR Tower

UHT Universal Hand Tool

ULL Ullage

UMB Umbilical

UNDK Undock

us United States

) Velocity

VR Resultant Velocity

VX Velocity along the X-axis
VY Velocity along the Y-axis
VZ Velocity along the Z-axis
VAN USNS Vanguard

UHBW Very High Speed Black and White Film
VHF Very High Frequency

VLV Valve

VOX Voice Keying

VXX Verb XX

W/0 Without

WRT With Respect to

WTN USNS  Watertown

XVii



X

X-DOT
XFER
MIT
XPONDER

Y
YDOT

ZD0T

ARz
AH
AP
AR
AV
AVC

ABBREVIATIONS (CONT'D)

Time of Closest Approach (Symbol)
Rate of Change along the X axis
Transfer

Transmit or Transmitter
Transponder

Yaw
Rate of Change along the Y axis

Rate of Change along the Z axis

Azimuth Change (Difference)
Altitude Change (Difference)
Pressure Change (Difference)
Position Change (Difference)
Velocity Change (Difference)
Velocity Change at Engine Cutoff
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PHOTOGRAPHIC NOMENCLATURE

AAA/BBB/CCC/DDD - EEE, EEE, (GA3G, HHH, III) JJJ

AAA
BBB
ccc
bDD
EEE
GGG
HHH
ITI

Jdd

Location from which photcaraphy is to be accomplished
Camera

Lens

Film Type

Photography aids (i.e., brackets, intervalometer, mirror etc.)
Lens Aperture Setting

Shutter Speed

Focus distance in feet

Number of frames for DC, LTC, EL & LEL cameras

Frame Rate

Magazine percent

Time (minutes)
Onerating time (minutes) for TV

CODE EXAMPLE: :
CM4/DAC/18/CEX-BRKT,SPNT (S,250, «) 12 fns, .5 mag (4 min)

Meaninag: Photos taken from CM right hand rendezvous

window using the NAC with 18mm lens and

S0368 film. The camera will be bracket
mounted with the following camera settinas:
f-stop from spotmeter reading, shutter speed
1/250 of a second, focus at infinitv, 12 frames
per second, .5 maa or 4 min to bhe used.
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SYMBOL NOMENCLATURE

=nwnx——

IIII1

=ZTTun=
< —

Fr=——1
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XX

LANDING SITE

LUNAR TERMINATOR

SPACECRAFT SUNSET

MSFN LOS

START OF INDICATED REVOLUTION
DARKNESS

SPACECRAFT SUNRISE

LUNAR TERMINATOR
MSFN AOQS

SCHEDULED TELEVISION
SUBSOLAR POINT
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A. Crew

FLIGHT PLAN NOTES

. Crew designations are as follows:

Designation
Commander (CDR)

Command Module Pilot (CMP)
Lunar Module Pilot (LMP)

2. The nominal CM couch positions

Activit
LCaunch thru TLI

T&D thru Entry

Left
CDR
CMP

Prime
CoveTl
Mattingly
Haise

are:
Center

CMP
CDR

3. The PGA's will be worn as follows:

Backup
Young

Swigert
Duke

Right
LM

LMP

PRESSURIZED SUITED PARTIAL SUIT SHIRT
ACTIVITY HARD SUIT (SOFT SUIT) [W/0 HELMET & GLOVES|SLEEVES
LAUNCH ALL
EARTH ORBIT ALL
TLI THROUGH S-IVB ALL
EVASIVE MNVR
TLC & TEC ALL
LM ACTIVATION ALL
UNDOCKING CDR & LMP CMP
SEPARATION CDR & LMP CMpP
PDI & TD CDR & LMP CMP
LUNAR STAY " VARIES ACCORDING TO CHECKLIST FOR CDR & LMP,
EXCEPT EVA CMP WILL BE IN SHIRT SLEEVES
SURFACE EVA CDR & LMP CMP
LIFTOFF CDR & LMP CMP
THRU DOCKING
POST JETTISON ALL
THRU TEI
ENTRY ALL

4., Crew status reports will be voiced to MCC-H before and after
crew sleep periods.
obtained and radiation doses received during the Tast 24 hours
and before going to sleep the crew will report medication used
and any other pertinent information on activities performed.

5. Negative reporting will be used in reporting completion of

each checklist.

6. A1l onboard gauge readings will be read directly from the

gauges with no calibration bias applied.

1-1

After waking the crew will report sleep




B.

CSM Systems
Communications

e

(a)

(b)

(h)

DSE
(a)

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

OMNI B and VHF LEFT will be selected for 1iftoff.
OMNI D will be selected by the crew during boost if
the launch azimuth is less than 96° or OMNI C if the
launch azimuth is greater than 96°., OMNI D will
normally be the best antenna during earth orbit.

VHF Duplex B will be used for launch, and Simplex A
for earth orbit operations.

During TLC and TEC, OMNI antennas will normally be

used. The CSM X-axis will be pitched up 90° (North)

for TLC and pitched down 90° (South) for TEC with the
Y-Z axis in the plane of the ecliptic. These attitudes
permit high gain antenna coverage and simultaneous view-
ing of the earth and moon through side windows for TV
coverage.

For nominal conditions, the CSM communications with the
LM while the LM is on the Tunar surface is VHF only.

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

Table 1-2 contains a summary of the scheduled TV trans-
missions.

During PTC the OMNI antennas will be switched via ground
command., During periods of attitude control other than
PTC the crew will manage antenna operations.

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

During the earth orbit phase, the CSM LBR data will be
recorded when the CSM is not within MSFN coverage. The
DSE will be dumped during the pass over the US and over
CRO prior to TLI if possible.

During the lunar orbit phase, CSM HBR data is required for
the first and last five minutes of all photographic strips.
When the HGA is not available, this data will be recorded on
the DSE.
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(f)

(9)

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

CSM LBR data will be recorded during all P22 Tandmark
tracking and dumped at completion of tracking.

CSM HBR and voice will be recorded during all CSM
engine burns.

A11 Entry data will be recorded in HBR during the
blackout. ‘

Electrical Power

(a)

(b)

(c)

(e)

The CSM will normally remain powered up throughout
the mission.

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

Based on cryo purity and performance, the time be-
tween fuel cell 02 purges will be increased to coin-
cide with water dump times. The 02 purge at 11 hours
will allow a judgement to be made on the defined purge
schedule.

The cryogenic heaters will be in AUTO during the
mission and the fans will be operated manually.
The 02 & H2 fans will be cycled for one minute be-
fore and after each sleep cycle and before each
SPS burn, The 02 & H2 fans will also be cycled
prior to CSM-LM Ejection from the SIVB.

Table 1-9 contains the battery charge schedule.

ECS and Water Management

(a)

(b)

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

Waste Water dumps and fuel cell purge criteria:

1. During TLC and TEC water dumps and fuel cell
purges will be scheduled after the sextant star
check and prior to each midcourse maneuver,

2. MWaste water dumps and fuel cell purges will
not be scheduled during the following periods:

a. Between MCC-3 and LOI plus two hours.

b. Within three revolutions of undocking.

1-3



c. Between TEI and sextant star check prior to
MCC-5.

d. Within one hour prior to optical navigation
sightings.

e. Between MCC-6 and EI.

3. During Tunar orbit, waste water dumps and fuel cell
purges should be scheduled as close to the LOS
midpoint as possible.

4. ATl waste water dumps will be manual.

(c) Only one CO2 absorber filter (LIOH canister) is
changed at a time. Table 1-4 1ist the LIOH
canister change schedule. There are 20 filters
onboard with 18 stowed at Taunch.

(d) At lift-off the cabin will contain 60% 02 and
40% N2. The CM will be purged after Tlaunch.
The purge is terminated prior to LM pressurization
after TLI. After the LM is configured for ejection,
it will be isolated and the CM will be purged for
eight more hours,

5. Guidance and Navigation
(a) REFSMMAT Definitions
1. The "Launch Pad" REFSMMAT will be used for launch, TLI
and TD&E. This REFSMMAT places the IMU X-axis along the
launch azimuth at the pad and the Z-axis along the nega-
tive radius vector. The FDAI, at Taunch, will display roll
162° (launch azimuth +90°), pitch 90° and yaw 0°.

2. The "PTC" REFSMMAT will be used for all midcourse
maneuvers (except MCC-7) and other operations during
TLC and TEC. This REFSMMAT places the IMU X-axis in
the ecliptic plane and perpendicular to the earth-moon
line projection in the ecliptic plane at the average
time of transearth injection for the monthly Tlaunch
window and azimuth range. The Z-axis is then per-
pendicular to the ecliptic and directed south. At the
beginning of the PTC Mode, during TLC, the space-
craft will maneuver to an FDAI display of roll X, pitch
90° and yaw 0°, During TEC the pitch attitude will be 270°.

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

4, A "Preferred" REFSMMAT will be used by the CSM for
all lunar orbit plane changes and TEI., The CSM IMU
X-axis will normally be aligned with the spacecraft
X-body axis at the vehicle attitude for ignition with
the thrust directed through the center of gravity. In
the case of large plane change maneuvers, the IMU X-axis
may be aligned 45° from the spacecraft body axis at ig-
nition attitude. The Z-axis will be in the plane formed
by the X-axis and position vector and directed up away
from the moon for plane changes and towards the moon for
TEI. Nominally, at burn ignition, the FDAI will display
roll 0°, pitch 0° and yaw 0°. TEI will be heads down
with an FDAI roll of 180°.

5. The "Lift Off" REFSMMAT will be used for all lunar
activities between plane change 1 and 2 including
rendezvous and docking. This REFSMMAT places the
CSM IMU X-axis along the positive lunar radius vector
at the landing site at predicted lift-off time, with
the Z-axis parallel to the CSM orbital plane. At
nominal lift-off time the LM FDAI will display roll
0°, pitch 0° and yaw 0° with slight differences
reflecting actual touchdown yaw and slop tilt angles.

6. A "Photography" REFSMMAT will be used for the "Bootstrap"
phase between plane change 2 and TEI. This REFSMMAT
is a pseudo landing site REFSMMAT in that it is re-
ferenced to the time of crossing the longitude of
the landing site on revolution 41. The FDAI will
display roll 0°, pitch 0°, and yaw 0°, with the X-axis
pitched up 20° from the local horizontal and the Z-axis
in the direction of flight parallel to the CSM orbital
plane,

7. The "Entry" REFSMMAT aligns the IMU X-axis in the local
horizontal plane in the direction of flight at entry
interface. The entry REFSMMAT is used for MCC-7 and all
remaining activities. The Z-axis is down along the negative
radius at entry interface. At entry interface; with wings
level, local horizontal, heat shield forward, 1ift up, heads
down, the FDAI will display roll 0°, pitch 180°, and yaw 0°.

(b) The CSM external lighting will be operated during the

rendezvous from 1ift-off to docking. The running lights
only will be on from CSM/LM separation to PDI.
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(c)

(d)

After each landmark tracking period, the CSM will hold on
N89 for 30 seconds so that these values are displayed on
TLM for data retrieval.

The time tags on maneuvers in Section 3 indicate the comple-

tion time of the maneuvers unless otherwise stated. A1l maneuver
angles are the FDAI angles after the completed maneuver. "By" pre-
cedes the time tag when the completion time is critical, otherwise
the time is in parentheses.

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

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

Propulsion Systems

(a)

(b)

(c)

In order to conserve SM RCS the SPS engine will be used
to "back-up" all LM rendezvous burns except CDH. The
nominal CDH burn magnitude is zero and it is backed up

by the SM RCS. The SPS gimbal motors will not be turned
on during the normal maneuver preparation, except for CSI.

The SPS will always be started using a single bank; however,
the other bank will be opened 2 to 5 seconds after ignition
for burns longer than 6 seconds. Bank A will be used for
the first engine ignition.

Table 1-5 lists the CSM propulsion burns.

C. LM Systems
Communications

1.

(a)

(b)

(e)

ECS
(a)

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

The LM voice recorder (DSEA) will be used to record LM
voice. Table 1-8 is a schedule of LM voice recorder
usage.

Figure 1-1 shows the communications mode for the first

part of the EVA (CDR EVA only) and the one man contingency
EVA. Figure 1-2 shows the nominal two-man EVA comm config-
uration.

The LM will contain ambient air at Tift-off. During Taunch
the pressure will bleed to zero. CSM 02 will be used to
pressurize the LM after T&D.
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3.

4.

After T&D, the LM will be isolated and allowed

to bleed down via leakage. For each entry into

the LM before undocking the CSM 02 will be used

to equalize LM pressure. After each LM egress, the
LM will be isolated and allowed to leak down. This
procedure insures a pure oxygen environment in the

LM at the first EVA.

(b) There are a total of six LM repressurizations, three
docked and three on the lunar surface.

Guidance Systems
(a) The LGC and CMC will use the same landing site and
1ift-off REFSMMATS.

(b) The AGS will be placed in standby after the "GO" i
given for lunar stay.

(c) The RR and IMU will be powered down and the LGC placed
in standby after TD plus two hours until 1ift-off prep-
aration.

(d) The rendezvous radar will be pointed away from the sun
and will be turned off when no functional use is required
to prevent overheating of the antenna. The LM tracking
light will be turned off during the rendezvous while the
LM is in sunlight.

Propulsion Systems
(a) The APS/RCS interconnect will be used during the Tunar
lift-off and ascent only,

(b) Table 1-6 lists the LM propulsion burns.

D. Procedures

-IO

CSM

Crew procedures called out in the flight plan may be found
in the following documents:

(a) Apollo Operations Handbook - CSM 109 (AOH), Volume 2
(b) Crew Checklists

(c) CSM Rendezvous Procedures

(d) Photographic Operations Plan

(e) Lunar Landmark Tracking Attitude Studies

(f) Lunar Orbit Attitude Sequence for Mission H

LM

Crew procedures called out in the flight plan may be found
in the following documents:

(a) Apollo Operations Handbook LM-7 Volume 2
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Crew Checklists

LM Rendezvous Procedures

LM Descent/Ascent Procedures
Photographic and T.V. Procedures
Orbital EVA Procedures

b
c
d
e
f
g) Lunar Surface Procedures

P

Medical Data During Sleep Periods

1. During translunar and transearth coast phases, and in
lunar orbit when all three crewmembers are in the CSM,
an EKG and ZPN will be transmitted continuously from at
least one crewman.

2. During Tunar orbit, when the CMP is the sole occupant
of the CSM, the CMP's EKG and ZPG will be transmitted
to MCC.

3. While on the lunar surface, an EKG and ZPN will be trans-
mitted continuously from at least one crewman.

Miscellaneous

1. Table 1-7 contains a summary of the expected block data
update times. :

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

3. Table 1-11 is the Mission Activity Surmary.
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GET
06:
:20
30
953
79:
108:

11

135:

155

§5

20
10
35
30

50

:30
182:

00

218225

02 FUEL CELL PURGE
AND WATER DUMP

NUMBER
1

23:

TABLE 1-3
FUEL CELL PURGE AND WATER DUMP SCHEDULE

ATIME
06:55
11:20
25/19

:00

H2 FUEL CELL PURGE

NUMBER

24:50
24:25

1
2
3
4
5

28:55

27:20

19:40
26:30

36:25

ATIME

30:20 °

49:15

56:15

46:10

REMARKS
IF NO MCC-1
IF MCC-1 PERFORMED
MCC-2
MCC-3
LOT + 2 HRS

LOS MIDPOINT/
EAT PERIOD

PREP FOR
LANDMARK TRACK

PLANE CHANGE 2

,MCC-5

MCC-6



TABLE 1-4

LIOH CANISTER CHANGE SCHEDULE

CHG. APPROX. APPROX . INSTALL REMOVE & STOW
NO. GET AT CAN POSITION CAN NO. | STOWAGE
HRS LOCATION
1 9:00 3 A 1 B5
14
2 23:00 4 B 2 B5
12
3 35:00 5 A 3 B5
13
4 47 :45 6 B 4 B5
12
5 60:00 7 A 5 B6
11
6 71:00 8 B 6 B6
14
7 85:15 9 A 7 B6
13
8 98:30 10 B 8 B6
14
9 112:40 11 A 9 A3
29 —2
10 141:20 12 B 10 A3
13
11 154:30 13 A 11 A3
12
12 166:35 14 B 12 A3
15
13 181:15 15 A 13 A4
11
14 192:20 16 B 14 Ad
15
15 207:30 17 A 15 Al
9
16 216:30 18 B 16 Ad
15
17 231:50 19 A 17 A6




TABLE 1-5

CSM BURN SCHEDULE

BURN/ GETL/ AVp [ ULLAGE 7 RESULTANT
MNVR BURN TIME | (FPS) | av (Fps) | REFSMMAT | ya™ ¢ "p| REMARKS
e L gl - R e I U S S-IVB
TLI & MIN 55.7 sEc/10-437.1| -==----~ BURN
04-:01
CSM/LM NOT | onn | e
EJECTION|3.0 SEC 0.4 1 Req'd PAD RCS BURN
MCC-1 11:41:25 | =emmee| ammcceee PIEC | mossese NOM. ZERO
30:4Q:49 NOT
y 15.1 . PTC | ====m=n- SPS BURN
MCC-2 2.2 SEC REQ'D BS
MCC-3 55:24:53 | =---em| mmmmmme- BIE = | wemmmes NOM. ZERO
MCC-A | 72:24:53 | —cmmme| comeemen (D8 BITE | s NOM. ZERO
77:24:53 NOT HA 168.3
LOI 5 MIN 56.5 Sec| 2819-3 REQ'D LDG SITE i e SPS BURN
81:45:20 2. JET HA 57.4.
DOI 231 sk 212.9| {4%gc | LD6 SITE |jp 7.1 | SPS BURN
gNgggK 99:16:21 1.0 RCS BURN
CIRC. 100:35:05 > JET HA 61.7
Sy 39 SkC 70.4 | 59ET. | LDG SITE | 1o 2p75 | SPS BURN
113:42:Q3 2 JET PLANE HA 59.9
Pe-1 10.0 SEC 183.6 | 5 SEC | CHANGE |HP 53.8 | SPS BURN
CSM SEP | 143:09 HA 57.7
ek &9 1.0 | N/A LIFTOFF | HA S7.7 1 Res Burn
154:13:11 2 JET PLANE | HA 58.4
PC-2 43 SEC 8284.6 | 15 SEC | CHANGE | HP 53.6 | oP> BURN
167:28:48 2 JET
TEI 2 MIN 14.9 sec| 3147-7| 17 skc TEL | ==mmmes 5PS BURN
MCC-5 182:28:48 | -----=| —m-m-m-- PTC | -------- NOM. ZERO
e I T Te s R [y 3 (o — NOM. ZERO
MCC-7 | 237:49:37.6 |---==-| -------- ENTRY | -------- NOM. ZERO
El O R Y2 2 [ [ DU (U A—
NOTE: HA&HP ARE HEIGHTS ABOVE MEAN LUNAR RADIUS (938.49 nm.)
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LM BURN SCHEDULE

TABLE 1-6

BURN/ GETI/ AVR | ULLAGE/ RESULTANT
MNVR BURN TIME | (FPS) | av (Fps)| REFSMMAT | a™ g "hp| REMARKS
PDI 103:30:27.8 |g592.5| 2.9ET | Lpg SITE
11 MIN 0.2 SEC 7.5
ASCENT | _137:09:16.0 16044 4| NONE LIFT-OFF | HA 43.9 B
7 MIN 7.3 SEC ne g7 | AP BURN
138:06:01 | .0 | ______ ) HA  44.9
CSI 314 BEC 49.6 LIFT-OFF A~ 44.9 | RCS BURN
PLANE PTT TR I _ HA 44.8 | RCS BURN
ciianeg | 198:35:08 LIFT-OFF | 'Y 42°> | Nom. ZERG
COH (EC 0 10 R [ (— LIFT-OFF | 15 4373 | hos BURR
139:45 :41 '
AMEIAl | on s | 3 HA 60.7
TPI el 24.7 LIFT-OFF W 0.7 RCS BURN
140:00:41 | | HA 60.6 | RCS BURN
MCC_] ----- LIFT-OFF HP 43.6 NOM. ZERO
140:15:41 HA 60.6 | RCS BURN
L I e LIFT-0FF | ip 43.6 | NOM. ZERO
LM 144:32:20.2 | 100 & | . N
cesmrr | e e | 1E5E LIFT-OFF RCS BURN
NOTE: HA & HP ARE HEIGHTS ABOVE MEAN LANDING SITE RADIUS




APOLLO 13 RTE BLOCK DATA SCHEDULE

TABLE 1-7

PASSED
BLOCK DATA UP (GET) ~GETI ~aV ~GETLC IR TYPE OF DATA
TLI + 90 MIN 1:40 4:11 6617 14:00 31.9 COMPLETE MANEUVER
LIFT-OFF + 8H 1:40 8:00 7833 23:00 31.9 P-37
LIFT-OFF + 15H 6:00 15:00 5617 47:00 31.9 P-37
LIFT-0OFF + 25H 12:30 25:00 5117 71:00 32.0 pP-37
LIFT-OFF + 35H 12:30 35:00 7716 71:00 32.1 P-37
LIFT-0OFF + 45H 12:30 45:00 6188 95:00 32.2 p-37
LIFT-0OFF + 60H 12:30 60:00 5996 119:00 32.9 P-37
LOI - 5 FLYBY 35:00 72:25 3356 167:00 40°D COMPLETE MANEUVER
(DOCKED)
PERICYNTHION + 2| 71:10 79:28 4648 118:00 40°A ABB. MANEUVER (DOCKED)
TEI 1 74:30 79:41 3189 142:51 40°A ABB. MANEUVER
TEI 4 74:30 86:08 3512 142:56 40°A ABB. MANEUVER
TEI 5 80:55 87:33 3793 142:57 40°A ABB. MANEUVER
TEI 11 84:10 98:48 3175 167:29 40°A ABB. MANEUVER
TEI 35 95:45 145:54 3013 216:50 40°A ABB. MANEUVER
TEI 40 144:20 155:49 3338 217:01 40°A ABB. MANEUVER
TEI 42 153:10 159:35 2993 241:18 40°A ABB. MANEUVER
TEI 44 158:10 163:33 3055 241:23 40°A ABB. MANEUVER
TEI 46 161:05 167:30 3129 241:28 40°A ABB. MANEUVER
NOM TEI 46 164:50 167:30 3142 240:58 40°A COMPLETE MANEUVER
PRELIM
NOM TEI 46 166:10 167:30 3142 240:58 40°A COMPLETE MANEUVER
FINAL
TEI 47 166:10 169:28 3172 241:30 40°A ABB. MANEUVER
Notes:
1. The TLI + 90 min abort is to the AOL all other block data maneuvers are to the MPL line
[Nominal TEI (TEI 46) is to EOM ¢, A].
2. Lift-off + 15h abort assumes no MCC-1.
3. Lift-off + 35h abort assumes MCC-2.
4, Pass flyby early if pericynthion is not clear of moon.
5. Pericynthion + 2 hours fast return to MPL assumes MCC-4,
6. TEI-1 assumes LOI.
7. TEI-4 assumes LOI and no DOI.
8. TEI-5 assumes DOI.
9. TEI-35 assumes circularization and PC-1, and CSM SEP.
10. TEI-42 assumes PC-2.
11. A11 TEI's are i=40%ascending returns
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GET
HR:MIN

04:
23
5ai
72
:05
230
154:
:00

101
12i

189

20
00
30
35

40

209:10

TABLE 1-9

BATTERY CHARGE SCHEDULE
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LANDMARK, LANDING SITE AND TARGET DATA

Longitude

7.354°E

4.767°W
15.599°W
15.315°W
15.478°W
14.012°W
14.114°W
17.484°0

14.057°E
54.317°E
23.679°E
41.483°E

5.283°W

0.673°W
33.707°W
24.128°E
107. 150°E
68.100°E

7.179°W
44 .200°W
12:817°E
20.133°W

PHOTO TARGETS

Site Rev Latitude
Pickering B 2 2.097°S
H-2 3 3.033°5
13 -1 12,13,15 & 30 4.043°S
13 - 2 _——— 3.606°S
13 =3 — 3.189°S
13 -4 s 3.707°S
13 -5 - 3.226°S
Fra Mauro o 3.669°S

Landing Site

Theon SR B 15 0.171°N
Taruntius 0 17 2.333°N
Ldmk 130 17 1.266°N
Secchi B 18 3.833°N
Mosting A 18 3.250°%
Reamur X 29 2.917°S
Euclides F 29 6.377°S
Moltke 30 0.586°S
CP 1 44,45 6.850°N
CP 2 44 .45 0.550°N
Davy Rille (DR) 44 11.163°S
CP b5 44 10.900°S
CcP 3 45 8.800°S
CP 4 45 11.633°S

BOOTSTRAP
Censorinus 4,26,27:28 0.311°S
Descartes 41,42,43 8.858°S
Davy Rille 41,42,43 10.950°S

*Difference between landmark radius vector and mean Tunar radius

Mean Lunar Radius = 1736.685 km
or 938.4935 nm
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32.481°E
15.517°E
6.100°W

*Altitude (NM)




MISSION ACTIVITY SUMMARY

APOLLO 13
TABLE 1-1
DAY /DATE T1APR SAT 12 APR SUN [ 13 APR MON 14 APR TUES ] 15 APR WED | 16 APR THURS [ 17 APR FRI | 13 APR SAT | 19 APR Sd7 | 20 APR MON [ ] 2 aex Tucs
CST 6 PH 6 AM NOON 6 PR |6 AM NOON 6 PH 6 A HOO’J 6 P 6 AH |2 00N 6 P | 6 AW 12 3007 & P ]’ & A 12 HOOH 6 PH 6 A 12 T00N 6 PH “[ e AHHOON 6 PH | 6 AMNOON 6 PM
ACTIVITY DAY LAUN;H DA[‘! 1] 2 Lol Up.v 15T EVA DAY 5. ] 2D EVA DAY TEL DAY
EAT PERIODS — -— - |
— N
. '-L . J—L — - .—J e e e e e
T
LUNAR REVOLUTIONS ? 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3N 32 33 35 3 37 38 43 44 a5 46
G.E.T. 5 1" _15 °M 25 30 35 40 45 50 55 60 A5 70 75 77 79 81 83 85 87 89 91 93 95 97 3% 101 103 105 107 109 111 113 115 117 119 121 123 125 127 129 131 133 135 137 139 141 143 145 147 149 151 153 155 157 159 161 163 165 167 169 174 179 184 189 194 199 204 209 214 219 224 229234 239 244
\scrl:r APIS J 114& l szc's_'LM D!ml e
LM MAN EUVER POI - DPS CSI-RCS —— t_ncc [-RCS
PLANE CHAMNGE-RC3 TPI RCS
DATA L coil-RCS
OPEN HATCH LMP & COR IVT TO LM OPEN HATCH LMP & COR IVT 10 LM LMP IVT T0O LM 1 P22 LUNAR SURFACE NAV J[INITIALTZE AGS
| LMP FAMILTARIZATION ENTRY STATUS CHECKS EPS ACTIVATINN CABIN PREP FNR EVA LIFT-OFFi
LMP & COR IVT TO CSM AND CLOSE HATCH GENERAL HOUSEKEEPING CAUTION/WARNING C/0 EQUIP PREP | | INSERTION
S-BAND AND VHF COM? CHECK | PGNCS ACTIVATION PLSS/0PS DONNING | PS3 MU REALIGN, OPT3
COR & CMP IVT TO CSM | cor ‘v To LH\ [ FIHAL SYSTEMS poge | ||| | RE TRACK CSM
S-BAND STEERABLE CHECKNUT | CABIN DEPRESS | cs1 guRn - 8CS |
ECS ACTIVATION AND C/0 | | FINAL PREP FOR EGRESS | "ANE C}IANGE RCS
DACKED IMU COARSE ALIGN | EVA | coH BURY - RCS
VHF CHECKOUT | POST EVA SYSTEMS CONFIA. | TP] BURM - RCS
LEC,:‘CHC CLOCK S\'Ncll PLSS 02 RLCH-'\P GE | "ee-1 - RC%
ASCENT BATTERY ACT PLSS/OPS DOFFING MCC-2 - RCS
| res cueckouT | POST EVA' CARIN CONFIG RCS BRAKIIG
DOCKED IMJ FINE ALIGH | | PLSS RECHARGE, |[pockine |
AGS_ACTIVATION & SELF TEST| £VA DEBRIEFING TRANSFER AND STOM EOVIPMENT
ARS/PGA PRESSURE CHECK| | EVA PLAKNING PERIOD DECONTAMIYAT [0h]
LM CABIN REGULATION CHECK CABIN PREP FOR EVA W cLose ouT L
| RATE G¥RO TEST ENUIP PREP | LM JETTISON
RR ACT % SELF TEST I PLSS Dﬂ"(nII‘IG |CSM SEFARAT[DN
UNDACK & SEPARATION [ Fl lj\L SV_SIEM CHECK | S DEIORSI"II BURN
0PS THRATTLE ‘CHECK | ] CABI*I DEPRESS LM IMPACT
RRC/O | | FIHAL PREP FOR EGRESS
P52 [MU REALIGH, OPT3]| oA | |
CSH CIRCULARTZATION | POST EVA SYSTEMS CONFIG
AGs INITIALIZATION | PLSS/0PS DAFFING
| nPS PRESS AND. C/0 || FREP FOR ENUIP JETT
LR ACTIVATION & SELF TEST| ,lcnnl" DEPRESS
P52 THU REALIGN, OPT3 | | EQui JETT
aLIGN AGS TO PGNCS | CABIM REPRESS
PD1 | LM SYSTENS POWER UP
TOUCHDOHIN Il | P57 LUNAR SURFACE ALIGN
POST TOUCHDOWN CHECKS P22 LUNAR SURFACE NAV
p57-013-A/T1 | | P57 LUNAR SURFACE ALIGN
w P57-0PT3-A/12 | ] P-12 POUERED ASCENT | wd
we PS7-0PT3-A/T2 | |uumo-eo FOR LIFT-OFF 2=
H EARTH ORBIT AND SYSTEMS CHECKOUT EES P52 IM) REALIGN, OPT 3 P52 1MU REALIGN, OPT 3 P5Z INU REALIGN, OPT3 AL PTC
P52 IMU ALIGN]OPT 3 P52 IMY REALIGN, OPT 1 !DRBITAL SCIENCE Punms P52 [MU_REALIGN, OPT 1 (GYRO TORQUE) 1"23 CISLUNAR NAV
1] nr | non Fea | [ 1'T0P0 PHOTOGRAPHY | | CsM PLANE CHANGE P52 IMU REALIGN, OPT 3
TRANSPOSIT[O .D’)CKING AHD LM EJECTION | REMOVE AND STNM HATCH, PRNBE, AND DPAGIIE ITDPO STRIP PHOTOS, P52 IMU REALIGN, QPT]._(GYRQ TORQUE) |MCC;6*
MONITOR S-1VB EVASIVE VR IHSTALL MRAGUE, 'PROBE, AMD HATCH I ORGITAL SCIENCE PHOTO I sTeRe0 STRIP PHOTOGRAPHY | § P23 cISLUNAR mAY
| PS2 IMU REALIGN, NPT 1 4 TURHEL VENT| | [ Z0DIACAL LIGH™ PHOTO .VERTICAL TOPO STRIP PHOTO PTC
p23 CISLUNAR nav! | UNGOCK AND SEPARATION | P22 orp MAV | [ CCNTAMINATION FIELD PHOTO P23 CISLUNAR NAV
flpTc MoDE | p2z om6 nav] | B LanomaRk TRACK B 0BLIQUE TOPO_ PHOTO PTC
P52 IMU REALIGN, OPT 3 | TRACK LANDING SITE | P52 1ML REALIGN, OPT3 | PS2 IMU REALIGN, DPT3 P52 IMU REALIGN, OPT 3
| Fce-1* | ] P52 MY REALIGH, OPT 3 | LANDMARK TRACK| I LAnOMARK TRACK P23 CISLUNAR NAV
PTC_MODE | CsM CIRCULARTZATION |P52 1My REALIGN, OPT 3, | P52 MU REALIGN, OPT 3 P52 IMU REALLGN, OPT 1, (GYRO TORQUE)
P52 1M REALIGN | LANDMARK TRACKING 1 1111'sxT Anp vHF TRACKING OF LM [ LANDMARK TRACK ! | | Mcc-7+ |
| TRACK LaNDING SITE | P52 IMU REALIGN NPT 3 | P52 MU REALIGN, OPT 1, {GYRO TORQUE) P52 MU REALIGN, 0BT 3 |I
|| P52 1Mu REALIGH, OPT3 ] P52 1My REALIGN, OPT3 | BACKUP CST BURN * PRE TEL-CHECKS EMS ENTRY CHECKS
|mec-2 | | I SXT MID VHE TRACKING AF LM BACKUP COIt BURN TEL | | ek seR |I
CSM P23 CISLUNAR NAV | P52 14U REALIGN PPT 3 |uAcqu TPT BURN LUNAR PHOTO ENTRY. INTERFACE
PTC | S/C CONTAMINATION PHOTO (45 DEG STAR FIELD | BACKUP CC-"1 BURN P32 IM) REAL]GN OPT 1 SPLASHDOWN |
P52 IMJ REALIGN, OPT3 B Lovowark TrRacking || | BACKUP MCC-2 BURN LUNAR PHOTO | |
I'p52 MU REALIGN, OPT 3 S/C CONTAMIFATION FIFLO PHATAS (AN NFG STAR FIELD) I'nockInG P23 CISLUNAR NAV
| Mec-3* ORBITAL SCIEFICE PIHOTOS [l TPANSFER AND STOW ENUIPMENT PTC
M ric I sfLar Coraria piTos | ||L“' JETTISON | P52 MU REALIGN, OPT 3
LANDMARK TRACKING CSM SEPARATION | Mcc-5*
|'P52 IMU REALIGN, OPT 3 EARTHSHINE PHOTOS | P20 RNDZ NAV P23 CISLUNAR NAV
| Hcc-4 J] LANDMARK TRACKIN I sx TRACK OF LM PTC
| P52 MU REALIGN, OPT 1 | P52 IMy REALIGN, OPT 1, (GYRO TORQUE) P23 CISLUNAR NAV
| PRE LOi SYSTEMS CHECK | €5' PLANE CHANGE. PTC
i | | ] | P52 1MU REALIGN, OPT 1 (GYRO TORQUE) P23 CISLUNAR NAV
| LANDMARK TRACKING | SOLAR COROHA PHOTA! PTC,
PRE D01 SYSTEMS CHECK P23 CISLUNAR HAV
P52 IMU REALIGH, OPT 3 I—?TC |
oot | | | P52 IMJ REALIGN, NPT 3
JBAILOUT BURN (IF REQ'D) P23 CISLUNAR NAV
| P52 1My RESLIGM NPT 3 BTC
ILANDMARK TRACKING | P23 CISLUNAR NAV
| PHOTO_CE'ISORINUS PTC
CSM MANEUVER
DATA LI "eE-2 uee-3 nee-4 L0 ot CIRCULARIZATION LOPC=1, LM JET LOPC=2 TEI SPLASHDOWN
I I l I l LM S[pll —CSM SEP l ENTRY.
G.E.T, 570 15 20 25 30 35 a0 45 50 55 60 65 70 75 77 79 81 83 8 8 89 91 93 95 97 99 101 105 105 107 109 111 113 N5 117 119 121 123 125 127 129 131 133 135 137 133 141 143 145 147 149 151 153 155 157 459 16l 163 165 167 169 174 179 184 189 194 199 204 209 214 219 224 229 234 239 244
LUNAR REVOLUTIONS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
LIOH CANNISTER CHANGE <> <> <> B> <> <> <> <35> 0B <> > <P > Je <

*MAY NOT BE REQUIRED | -23






TABLE 1-12
P23 CISLUNAR NAVIGATION

GET SET NUMBER STAR/HORIZON COMMON NAME
06:00 TLC-1 33/EFH ANTARES
221/ENH DELTA CAPRICORNI
76/EFH THETA SCORPII
40/ENH ALTAIR
42 /ENH PEACOCK
31:00 TLC-2 37/EFH NUNKI
221/ENH DELTA CAPRICORNI
42 /EFH PEACOCK
45/ENH FOMALHAUT
77/EFH KAUS AUST
170:20 TEC-1 26/LFH SPICA
37/LNH NUNKI
33/LNH ANTARES
34/LNH ATRIA
183:00 TEC-2 221/EFH DELTA CAPRICORNI
102/ENH MIRACH
45 /EFH FOMALHAUT
01/ENH ALPHERATZ
126 /ENH GAMMA PEGASI
* 02/ENH DIPHDA
* A4 /EFH ENIF
187:00 TEC-3 33/LNH ANTARES
26/LFH SPICA
24 /LFH GIENAH
31/LFH ARCTURUS
25/LNH ACRUX
* 32/LFH ALPHECCA
* 30/LNH MENKENT
191:00 TEC-4 221/EFH DELTA CAPRICORNI
102/ENH MIRACH
45/EFH FOMALHAUT
02/ENH DIPHDA
126 /ENH GAMMA PEGASI
* 44/EFH ENIF
* 01/ENH ALPHERATZ

*
Alternates
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GET
195:00

208:00

212:00

217:00

220:00

232:00

236:00

TABLE 1-12 (Cont'd)

P23 CISLUNAR NAVIGATION

SET NUMBER
TEC-5

TEC-6

TEC-7

TEC-8

TEC-9

TEC-10

TEC-11

*
Alternates

STAR/HORIZON

33/LNH
26 /LFH
24/LFH
31/LFH
25/LNH
* 32/LFH
* 30/LNH

221/EFH
45/EFH
102/ENH
224/EFH
126/ENH

* 44/EFH
* 01/ENH

221/EFH
102/ENH
45/EFH
01/ENH
224 /EFH
* 126/ENH
* 44/EFH

221/EFH
45/EFH
102/ENH
224 /EFH
44/EFH
* 126 /ENH

221/EFH
45/EFH
102/ENH
126 /ENH
224 /EFH
* A4/EFH

227/ENH
44 /EFH
224/EFH
VENUS/ENH
103/ENH

* 223/EFH

1/EFH
10/ENH
VENUS/ENH

* 133/ENH
* 233/EFH

1-25

COMMON NAME

ANTARES
SPICA
GIENAH
ARCTURUS
ACRUX
ALPHECCA
MENKENT

DELTA CAPRICORNI

- FOMALHAUT

MIRACH
MARKAF
GAMMA PEGASI
ENIF
ALPHERATZ

DELTA CAPRICORNI
MIRACH

FOMALHAUT
ALPHERATZ
MARKAF

GAMMA PEGASI
ENIF

DELTA CAPRICORNI
FOMALHAUT
MIRACH

MARKAF

ENIF

GAMMA PEGASI

DELTA CAPRICORNI
FOMALHAUT
MIRACH

GAMMA PEGASI
MARKAF

ENIF

BETA PERSEI
ENIF
MARKAF
VENUS
ALMACH

BETA PEGASI

ALPHERATZ
MIRFAK
VENUS

ZETA PERSEI
BETA PEGASI
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SECTION 2
MISSION OBJECTIVES

This section contains an activity summary, reflecting the objectives for
Apollo 13 as described in "Mission Requirements H-2 Type Mission". Table
2-1 provides a functional breakdown of the objectives and indicates the
page in the timeline where the activity occurs. The alphanumeric Tlisting
presented in Table 2-1 is not intended to represent a priority or a

sequential listing.
Details of the implemented test requirements are adequately covered in the

Mission Requirements Document, the Lunar Surface Operation Plan and the

Photographic and TV Operations Plan.
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SECTION 3 - DETAILED TIMELINE
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SM RCS BUDGET

Ground Rules and Assumptions

1. Following transposition and docking, the S-IVB performs
the evasive maneuver.

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

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

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

5. Redlines have been defined by the Flight Control Division
as an aid in assuring that mission rules are not violated
during the mission. They are subject to review during the
mission as mission phases are completed and systems
capabilities are evaluated. In the event the rescue redline
is violated prior to rendezvous, lunar orbit photography
activities can be curtailed to conserve propellant. The
lunar orbit redline includes a nominal transearth coast
phase (with all navigational sightings) plus a 3 sigma
G&N TEI cutoff error MCC. If a rescue is required and the
lunar orbit redline is violated prior to the nominal TEI,
TEI can be performed early and navigational sighting activity
curtailed during the transearth phase. The rescue redline
is based on the minimized activity during the transearth
phase.

4-1



CM RCS PROPELLANT SUMMARY

Item Propellant Propellant
required, remaining,
1b 1b
Loaded - 245.0
Trapped 36.4 208.6
Available for mission planning -- 208.6
Nominal usage 43.7 164.9
Nominal remaining -- 164.9

TABLE 4-1
4-2




SM RCS PROPELLANT LOADING AND USAGE SUMMARY

Item Propellant Propellant
required, remaining,
1b 1b
Expected 1342.4
Initial outage caused by loading 15.6
mixture ratio
Total trapped 26.4
Gaging inaccuracy 80.4
Deliverable 1220.0
Nominal usage
Translunar 189
Lunar orbit 499
Transearth 235
Total 923
Nominal remaining usable
propellant 297

TABLE 4-2
4-3
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SPS ANALYSIS
Ground Rules and Assumptions

There has recently been a significant change to the SPS budgeting
philosophy, which is designed to show a more realistic nominal profile,
and yet retain enough conservatisin to allow for contingencies such as
LM rescue or weather avoidance in the recovery area. This philosophy
has been reviewed by FOD and ASPO.

The TLMC AV allocation has changed from 120 fps to 33 * 42 fps.
This is based on analyses performed by the Lunar Mission Analysis Branch,
which indicate that 3c usage on the translunar phase is 75 fps and the
mean usage is 33 fps. Hence, the budget in the SPS table shows 33 fps
allocated for all translunar midcourses (in addition to the nominal
hybrid transfer maneuver). The 3o variation of = 42 fps is included
in the 30 dispersions.

LOI, DOI, AND TEI also have AV dispersions of :20, *20, and *10 fps,
respectively, which have been included in the 3o dispersions.

Allocations for contingency situations have changed to cover the
largest worst case contingency, but not a combination of worst case
events. Formerly, there was 1000 fps budgeted for contingencies, which was
the RSS of 900 fps (LM rescue), 500 fps (weather avoidance), and 150 fps
(SCS TEI). The updated philosophy is to budget for either 600 fps at
the mission rendezvous phase or for 500 fps during TEC, whichever is
worse. Analyses by the Orbital Mission Analysis Branch have indicated
that 600 fps will cover all realistic LM rescue cases. This 600 fps
will also cover either the weather avoidance or the SCS TEI, but it will
not cover the combination of all three.

The 500 fps allocated for weather avoidance is assumed to be applied
24 hours before entry interface, and provides a landing point redesignation
capability of 1000 miles.

The budget shown in the SPS table has the 500 fps as being the worst
case contingency. For this budget, the mission performed with 600 fps LM
rescue is not shown, since it was about 2800 1b better, based on the
assumptions that LOPC-2 is deleted for a rescue situation, and that TEI
AV reduces to 2711 fps after rescue to obtain the maximum transearth
coast time within spacecraft system constraints.

The 3o dispersions are the root-sum-square of the penalties imposed
on the SPS margin by 3¢ dispersions in propellant loading, mixture ratio,
engine Isp, maneuver AV, spacecraft weights, and consumable weight losses.
Engine Isp is 313.38 * 1.593 seconds, and all spacecraft weights in the
analysis are from Volume III of the Spacecraft Operational Data Book.

The SPS table shows the nominal mission reserves of 1893 1bs. For a

30 low mission, this reduces to 1436 1bs. If the additional 500 fps
contingency is included, total mission margin is 250 1bs or about 100 fps.

4-9



Apollo 13 SPS Summary

Launch April 11, 1970, 72° L Az

Item Propellant Propellant
required, remaining,
1b 1b
Loaded - 40796.0
Trapped and unavailable 441.4 40354.6
Qutage 59.8 40294.8
Unbalance meter 100.0 40194.8
Available for aV - 40194.8
Required for aV:
TLMC (33 fps) 345.9 39848.9
Hybrid maneuver (15.1 fps) 159.0 39689.9
LOI (2815.3 fps) 23485.7 16204.2
DOI (212.9 fps) 1535.5 14668.7
Circ (70.4 fps) 273.2 14395.5
LOPC-1 (183.6 fps) 678.6 13716.9
LOPC-2 (824.6 fps) 2864.9 10852.0
TEI (3147.7 fps) 8958.9 1893.1
Nominal remaining - 1893.1
30 dispersions 456.9 1436.2
Margin above 3o - 1436.2
Contingency (500 fps)* 1186.2 250.0
Total propellant margin - 250.0

* For weather avoidance at 24 hr prior to entry interface.

TABLE 4-8
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LM RCS BUDGET

Ground Rules and Assumptions

1. Data for the LM RCS engine performance and propellant
requirements were obtained from the Spacecraft Operational
Data Book and postflight analysis of Apollo 9, 10, 11 and
12.

2. A1l orientation maneuvers, unless stated otherwise, are
assumed to be three axis.



LM RCS Propellant Loading and Usage Summary

Propellant Propellant
required, remaining,
1b 1b

Loaded 633.0
Trapped 40.6 592.4
Gaging inaccuracy and loading tolerance 39.5 552.9
Mixture ratio uncertainty 17.0 535.9
Usable 535.9
Nominal usage through landing 155.3 380.6
Nominal usage from landing to docking 149.4 231.2
Nominal usage from docking to impact 110.9 120.3

TABLE 4-9
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Descent Propulsion System Propellant Budget

The DPS propellant budget is presented in the DPS table and the
assumptions used to prepare this budget are shown in the assumptions
table. Propellant loading and trapped propellant data were taken from
Volume III of the Spacecraft Operational Data Book. LM-7 data were used
for engine performance and delta V requirements were coordinated with
the Landing Analysis Branch.

Three sigma dispersions represent total propellant cost due to
3 sigma uncertainties in propellant loading, trapped Isp, delta V,
separation weight, non-delta V ccnsumables weight, and mixture ratio.
There is a total propellant margin of 400 1bs.

The following philosophy changes have been included in the enclosed
budget.

1. A flying time of 2 minutes below 500 feet will be called a nominal
requirement.

2. The engine valve-pair malfunction has been deleted as a contingency
since this malfunction was found not to cost propellant.

3. Redesignation and Tow-level sensor uncertainty have been removed
as contingencies and considered as dispersions.

4. A contingency of 25 seconds has been included for possible
early low-Tevel Tight based on Apollo 11 and Apollo 12 experience.

5. An allowance of 20 seconds has been included as a contingency to

insure that a mission will not be aborted.



ASSUMPTIONS FOR THE DPS ANALYSIS

Integrated average Isp = 302.87 + 5.1 seconds

LM separation weight - 33872 1bs

Mixture ratio = 1.6000 + .0225

Nominal delta V = 68391 + 141 fps

Non-delta V consumables of 60.00 1bs from separation to PDI and

132.70 1bs from PDI to touchdown



DPS PROPELLANT SUMMARY

Propellant Propellant
Ttem required, remaining,
1b 1b
Loaded - 18434.8
Trapped and unavailable 180.0 18254.8
Qutage 27.5 18227.3
Available for delta V 18227.3
Nominal guidance required for 17094.5 1132.8
delta V of 6891 fps *
Dispersions (-3 sigma) 335.3 797.5
Contingencies
Low-level sensor allowance (25 sec) 221.9 575.6
Abort reserve (20 sec) 176.0 399.6
Margin 399.6

* Includes 2 minutes flying time from 500

automatic landing).

TABLE 4-11
4-16

feet (48 seconds above
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Ascent Propulsion System Propellant Budget

The APS table presents the ascent propellant budget for Apollo 13.
Propellant loading and trapped propellant data were taken from Volume III
of the Spacecraft Operational Data Book. LM-7 data was used for engine
performance and delta V requirements were coordinated with the landing
Analysis Branch.

The budget shown in the table accounts for an engine valve-pair
malfunction, a PGNCS to AGS switchover and a touchdown abort. There

is a total propellant margin of 173 1bs.



ASSUMPTIONS FOR THE APS ANALYSIS

Isp = 309.37 ¢+ 4.11 seconds
Mixture ratio = 1.609 = .029

Nominal delta V - 6044.4 = 30.7 fps
Ascent stage 1iftoff weight = 10679.7 1bs



APS PROPELLANT SUMMARY

Propellant Propellant
Item rqugred, rema}g1ng,
Loaded 5242.6
Trapped and unavailable 48.9 5193.7
Outage 15.3 5178.4
Available for Delta V 5178.4
Nominal required for delta V of 4856.5 321.9
6044.4 fps
Dispersions (-3 sigma) 64.8 257.1
Contingencies
PGNS to AGS switchover (40 fps) 23.4 220.8
Half-degree out-of-plane (18 fps) 10.5 210.3
Touchdown abort (delta wt = 99.6 1b, 37 173.3
delta V = -15.2 fps)
Margin 173.3

TABLE 4-12
4-19
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CSM EPS Budget Assumptions and Ground Rules

The system was assumed to operate with three fuel cells and two
inverters.

Fuel cell purging is included in the EPS requirements.

Both H2 and 02 tanks are assumed to be fully loaded.

Three entry and postlanding batteries were considered available to
supply the total spacecraft power required for entry, parachute descent,
and postlanding time. Each battery was assumed to have a 40 A-h
capacity until landing at which time the capacity was uprated to 45 A-h.

Two batteries were considered to be in parallel with the fuel cells
during ascent and for each SPS maneuver.

No cryogenic venting was assumed in flight.
The EPS hydrogen consumption rate (1b/hr) = 0.00257 X Iee
The EPS oxygen consumption rate (1b/hr) = 7.936 X Hz.

No reserves are considered in plotting the nominal profile and redlines.
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CSM CRYOGENIC SUMMARY

H2 (1b) 02 (1b)
Planning allowance
Total loaded 58.60 660.20
Less residual 2.32 13.00
Less instrumentation error 1.50 17.50
Available for mission planning 54.78 629.70
Prelaunch requirement® 3.67 46.80
Flight requirement
EPS (inc F/C purge) 44,18 345.35
ECS (inc cabin purge) - 88.97
LM pressurizations - 12.93
Total flight requirements 44.18 447.25
Nominal reserves
EPS uncertainty (2.5%) 1.1 8.63
ECS uncertainty (.08 1b/hr - 19.20
1.1 27.83
Total Requirement 48.96 521.88
Operational Reserves 5.82 107.82

@ Data supplied by KSC

TABLE 4-13
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LM EPS ASSUMPTIONS AND GROUND RULES

1. Energy available from the descent batteries is 1600 A-h and from the
ascent batteries is 592 A-h.

2. Energy unusables due to lack of continuous Manned Space Flight Network
(MSFN) coverage for the descent and ascent stages are 6 A-h and 3 A-h,
respectively.

3. Energy unusables due to telemetry (TM) inaccuracies for the descent
and ascent stages were 77 A-h and 12 A-h, respectively.

4. Electrical unusables due to energy dispersions for the descent and
ascent stages were 22 A-h and 4 A-h, respectively. This dispersion is
obtained by taking 2 percent of the energy used.

5. As per the flight plan, the Primary Guidance and Navigation Subsystem
(PGNS) and Abort Guidance Subsystem (AGS) were left in the standby mode
for the majority of the lunar stay.

6. The RCS heaters were assumed to have a 100 percent duty cycle for 15
minutes after initial activation and then dropping to a 7 percent duty
cycle until undocking. From undocking until Tunar touchdown plus 2 hours
the heaters were assumed to cycle at 0 percent, but from touchdown plus

2 hours until Tunar 1iftoff the duty cycle went up to 4.5 percent.

7. At the beginning of the analysis, it was assumed that a total of 10
A-h had been used from the descent batteries between 30 minutes before
Jaunch and the conclusion of transposition and docking (T and D).

8. The CDR and LMP forward window heaters were assumed not to be needed.
9. The cabin fan was assumed to be inoperative for the entire mission.

10. A1l flood lights were turned off at touchdown plus 2 hours and back on
at power up.

11. No duty cycle was assigned to the portable utility lights.

12. The Liquid Cooled Garment (LCG) pump was cycled as dictated by the
checklist.
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DESCENT STAGE EPS SUMMARY

A-h Required

Usable A-h Remaining

Initial capacity

Unusables' due to lack of
continuous systems data

™ unusab1es]
Disper‘sion1

Actual requirement through
touchdown

Unusab]es2 due to lack of
continuous systems data

™ unusab1e52
Dispersion2

Actual requirement from
touchdown to Tiftoff

Total mission requirement

Usable margin at Tiftoff

6

14
6
304

63
16

812

1116

1600
1594

1580
1574
1270

1270

1207
1191

379

379 (24%)

1
touchdown.

Unusables calculated from descent battery activation until Tlunar

2 Unusables calculated from touchdown until lunar liftoff.

TABLE 4-18
4-27




ASCENT STAGE EPS SUMMARY

A-h Required Usable A-h Remaining
Initial capacity - 592
Unusqb]es] due to lack of 3 589
continuous systems data
TM unusables 14 575
Dispersion] 5 570
ﬁgzﬁ?lgrequ1rement through 231 339
Unusa_b1es2 due to lack of 2 337
continuous systems data
™ unusables2 2 335
Dispersion2 2 333
Actual requirement from
docking through crew transfer 84 249
Actual requirement from crew 79 170
transfer through Tunar impact
Total mission requirement 395 -
Usable margin at impact - 170 (29%)

1 Unusables calculated from ascent battery activation until docking.

2 Unusables calculated from docking until crew transfer.

TABLE 4-19
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LM ECS
The LM ECS consumable analysis was not available for the final
flight plan. For further information contact the Consumables
Analysis Section (CAS) of the Mission Planning and Analysis Division

(MPAD) .
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SECTION 5 - ABBREVIATED TIMELINE
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SECTION 6 - ALTERNATE MISSION TIMELINES
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ALTERNATE MISSION | SUMMARY FLIGHT PLAN
APOLLO 13
CSM ONLY - LUNAR ORBIT

DAY/DATE TUES 14 APR | WED 15 APR | THUR 16 APR I FRI 17 APRIL
ACTIVITY DAY FIRST LUNAR ORBIT DAY T SECOND LUNAR ORBIT DAY T THIRD LUNAR ORBIT DAY
REV M0 | 1] 2] 3] 3] 5] 6] 7] 8] 9] 1] u] 1] 13 @] 1] 1] 1] 1] 18 20 B! 22 ] w]  s] ] @] 28] 29] _ 30] A
SLEEP PERLOD ]
EAT PERIODS = - ] [ ] ] L
G.E.T. 75 7677 78 79 80 81 82 83 84 8 8 87 8 B89 90 91 92 093 94 95 96 9/ 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 12z 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141
LT T 1T 1 I T 1T 1 T 1 P IS Y N Y SN O S (NP O [ (R S ) " I S A . (N 0 A [ [ )
SCIENCE SITE PHOTOGRAPHY DIMLIGHT PHOTOGRAPHY TARGETS OF OPPORTUNITY ASSUMPTIONS SENUENCE NF EVENTS
SIE ¥s IQp0 IYPE REY # TARGET_ # 250 80_m T0PO TARGET ¢ 250 _m T0PO
'PglsgiugEgSORINUS g :.g s/C CONTAMINATION 12,13,25,26 2 [ E 52 8 1 1 CSM HAS NOT PERFORMED T.D.&E. I THE ALTERNATE MISSION FOR THE IN-FLIGHT CONTINGENCY OF
FAILING TN T TH M FROM - M-
DESCARTES 13 1415 soLaR corowal | Wit s 325 > 1L 18 11 MCCo2 HAS BEEN RETARRETED.T0 RKEEP.THE: CM.ON.A FREE TYPE[MlSSIDFJ‘?ECTHISEAI[TERNATET::ELE éganlfnﬁoainx':’#'ﬁ:ck[wn
L LUNAR LIM8 BRIGHTENING 16,28 1 15 59 24 30 RETURN TRAJECTORY AND ARRIVE IN LUNAR NRBIT FOUR
ALPHONSUS 26| 27,28 ZoDEAENL e e 25 12.13.14 3 4 i 13 HBURS EACLTERTURH RAFINAL AND PHOTOGRAPHIC MISSION WITH SPECIAL EMPHASIS ON DBTAINING
ASSEND1 | 6| 27028 Aty Lo o . tih o . 30 : PHOTOGRAPHS OF THE NOMINAL BOOTSTRAP STTES.
DAVY RILLE 13 13,15 i 2 16.25 18.2 IIT AN SPS-DOI WILL NOT BE PLANNED.
LANDHARK_TRACKING 27 18 ; IV AN LOI-2 BURN TS PERFORMED AT APPROXTMATELY 81:30 Hous [T THE FIRST ACTIVITY DAY N LUNAR ORGIT WILL CONSIST OF @
STTE REY # 28 4,30 G.E.T. AND THE RESULTING DRRIT IS 60 SAUTICAL MILE STERES PHOTORRAPHY. FOLLOVER BY AN ETAHT HOUR SLEEP CYCLE.
PHOTOGRAPHIC DATA NN QF CERSORINUS 56 1 i CIRCULAR INCLINED 2.94 DEGREES '[ITH THE LONGITUDE OF 3 : E CYCLE.
MOSTING ¢ 5,6 3 18,3 THEASCERDINGIHOOE 348 BEREESSAEST III THE SECOMD ACTIVITY DAY YILL CONSIST NF A PLANE CHANGE
DESCARTES 15,16 34 3,4 CENSTRATHES HITH LANDMARK TRACKING, VERTICAL STEPEN PHOTOGPAPHY .
2:::0%;L;E ;g ;g 35 13,29 18,30 SPACE CRAFT CONTAMINATION PHNTONS AND 7nDIACAL LIGHT PHOTOS
GRSENDT” 28,28 -4 i L Aty OF NSRS A CARD.q Iy THE THIED ACTIVITY DAY CONSISTS OF A PLANE CHANGE. LANDMARK
: 2 6, YERTICAL STEREN AMD ZODIA HT PHOTOS
a4 26 10 AND DAVY RILLE MUST BE PERFORMED. (NOMINAL BONTSTRA® TRACKING; ZODIACAL LIG
PICKERING B 5, 4 5 . SITES) ‘ V TEL IS THEN PERFORMED AND THE NOMINAL MISSION TIME LINE
TARUNTIUS 0 28,2 47 30 I SIMULTANENUS SLEEP PERIODS OF NOT LESS THAN 6 HOURS. IS RE-ENTERED. ALL AVAILABLE FILM NNBOARD 1S USEM.
cp-1 15, 17 cp-5! 50 14, 18
cp-2 i6, 17 cp-7 4 .
55 PRy o T0 BE DETERMINED IN REAL TIME
cP-3 16,17 cP-9
i
| LOI-1 BuRN | PLANE CHANGE # 1 - PREP @ | PLANE CHANGE #2 PREP
8] P52 IMU REALIGN B P52 IM) REALIGN B P52 [MJ REALIGN
B |sxT STAR CHK B [SXT 5TAR CHK
0BSERVE AND PHOTO_LUNAR SURFACE Il PLANE crANeE #1 BURN || pLane cance Burn #2
L0I-2 PREPARATION TARGET 22-80_mm PHOTO) | TARGETS 59 AND 63 - 250 mm PHATF ,
B P52 IMU REALIGH| | TARGET 56=250 mm. PHOTO P52 IMJ REALIGH |
B SXT STAR CHK 8| P52 MU REALIGN 1] TARGET 26-250 mn|
L01-2 BURN | TARGET 22-80_m PHOTO ALPHONSUS-VERTICAL STEREN
NH OF CENSORINUS VERTICAL. STEREN DESCARTES-VERTICAL STEREO TARGET 44-250 mo |
| MOSTING C-VERTICAL STERED TARGET 35-250 ™ PHOTO GASSENDI-VERTICAL STEREN
f P52 1MU REALIGN DAVY RILLE - VERTICAL STERED B |1 S/C CONTAMINATION PHOTOS
1 TARGET 2.TOPQ) 1 | B S$/C CONTAMINATION PHOTOS, 1] TARGET 0
TARGET 6, 250 mm_PHOTO TARGET 22-80 ™M PHOTOS ALPHONSUS-TOPO
| NW OF CENSORTUS - TQPO | DESCARTES -TOPO. | GASSENDI-TOFD
| TARGET 22,34 - TOPQ |, DAVY RILLE-TOPO 8] P52 TMu REALIGN
| MOSTING C-ToPO| | TARGET. 50 T0P0 SOLAR CORONA PHOTOS
| N OF GENSORINUS— TOPD d.Psz TMJ REALIGN ALPHONSUS - TOPO
| TARGET. 28 - TOPO SOLAR CORONA PHOTOS | GASSENDIZ TOPO
| TARGET 34 %39 - TOPO DESCARTES=TQPO M8 LUNAR LIMB BRIGHTENING PHOTOS
| MosTiNG c-TOPO. DAYY RILLE-TOPO TARUNTIUS N - LMK TRK
o P52 IMU REALIGN CP-1—LMK TRK TARGETS 28 & 30-250 mm PHOTOS
[ TARGET -2 -250 mm_pHOTO DESCARTES-LMK TRK ALPHONSUS-LMK TRK
| NW OF CEWSORINUS-LMK TRK TARGET 11- 250 mm PHOTO | GASSENDI-LMK_ TRK
| PICKERING B-LMK TRK DAYY RILLE-LMK TRK B |ps2 THU REALIGN
MOSTING € —LMK TRK. CP-4-LMK TRK | Z0DIACAL LIGHT PHOTOS
TARGET 46 — 250 mm PHOTO, B LUNAR LIMB BRIGHTENING PHOTOS || TARUNTIUS 0-LHK TRK
CSM 1 $/C CONTAMINATION PHOTOS, B P52 18U REALIGN } TARGET 35-250 mm PHOTO
| N, OF CENSORINUS-LMK TRK 1 cp-2-Luk_TRK | ALPHONSUS -LMK TRK
| PICKERING B-LMK TRK TARGET 26 & 27-250 mm PHOTOS i | GASSENDI-LMK TRK[
| MOSTING C-LMK TRK DESCARTES-LMK TRK l GEGENSCHEIEN PHOTOS
] CP-3 — LMK_TRK | TARGET 28-TOPQ
| DAVY RILLE-LMK TRK TARGET 31 & 35-TOPD
P52 IMU_REALIGH TARGET 37 & 44-TGPO
Z0DIACAL LIGHT PHOTO TARGET 47-250.mm PHOTO
|CP 6 - LMK TRK] TARGET 59-TOPO
| TP-7. | TARGET 63 - TOPO
w8 TEL PREPARATION
CP=9 - LMK TRK § P52 [MU REALIGN
TARGETS 62 & 567250 MM PHOTOS i SXT STAR CHK
GEGENSCHEIEN PHOTO | TET BUR
1| TARGET 26-ToPD
TARGET 31,35 - TOP REJQIN NOMINAL MISSION
TARGET 37-TOPO
TARGET 50-TQPO
‘ TARGET 60 - T0PO
B P52 MU REALIGN
CSM BURN SCHEDULE LOI-T BURN L0 I BURN PLANE CH\NGEI#'I PLANE CHANGE lz TEI BURN
6.E.T. 75 76 77 78 79 80 @1 82 83 84 85 86 87 B8 8 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142
DAY/NIGHT [ ] - | ] ] || ] L = L . L L - = =1 - = = ] L L L ===l LK | =13 = ] == . .
WSFN — BB B =B = I = = W = W W = I = =N B N N N ¥ = =B = = = = W
REV RO, | 1] 2] 3] 4] 5] 6] 7] 8] o] 10] | 12] 13] 14] B 16] 17| 18] 19] 20] 21] 22| 23] 24 25] 26] 27] 28] 29f 30] EVES
L10H CANNISTER CHANGE < <> 4P

2-16-70

6-1
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ALTERNATE MISSION 3 SUMMARY FLIGHT PLAN

APOLLO 13
(CSM/LM LOW EARTH ORBIT)

REYOLJTIJW NO. 1 2 3 4 65 6 7 8 9 10 11 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 53 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76
EAT PERIODS [ ] - - - - ] - - = - - - -
REST PERIODS ] = ] ] |
csT 6PM 6AM NOON 6PH 6AM HOUN 6PM 6AM NDDN 6P 6AM NOON 6PH 6AM NOON
DAY/DATE SAT 11 APR 70 SUN 12 APR 7 MON 13 APP 70 TUES 14 APR 70 WED 15 APR 70 THURS 16 APR 70
G.E.T. 2 4 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 4 46 483 5 2 54 5 53 bU b2 54 66 bi J0 )0 74 76 23 S0 42 84 ®6 83 90 97 94 96 94 100 lu2 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152 154
LM JETTISON - LM RCS
AV o= 2FPS
LM MANEUVER DATA (102/89)
CDR_AND LMP IVT TO LM
TRANSFER EQUIPMENT
B [PREP_ FOR LM JETTISON
I.DUCKE_D ALIGN |
COR AND LMP IVT TO CS
AND LMP 1 ASSUMPTIONS
LM JETTISO! SSUMPTIO
1) SAFE INSERTION ORBIT HAS BEEN ACHIEVED BY S-1vB
2) A SYSTEMS FAILURE HAS RESULTED IN A NO/GO FOR TLI.
CONSTRAINTS
1) PHOTOGRAPHY OVER U.S. I LATTITUDES ABOVE 32°
2) SIMILTANEOUS SLEEP CYCLES OF NOT LESS THAN SIX HOURS EACH
3) LM TO BE JETTISONED FOR EARTH IMPACT
LM SEQUENCE OF EVENTS
THIS ALTERWATE MISSION 1S INITIATED BY A SYSTEMS FAILURE
WHICH WILL NOT ALLOW TLI. THE ALTERNATE MISSION TIMELINE
IS ENTERED AT THE NOMINAL TIME OF TLI AND ALLOWS FOR A
FAILURE CHECKOUT PERIOD FOLLOWED BY A POSSIBLE SECOND TLI
EXECUTION. IF THE SECOND TLI 1S NOT PERFORMED. THE CSM
EXECUTES TDAE. AFTER A SLEEP CYCLE, TdHE COR AND LM IVT
TO THE LM AND TRANSFER ALL FILM PACKS TO THE CSM AND READY THE
LM FOR AN EARTH IMPACT. THE LM IS JETTISONED AND THE CSM
THEN EXECUTES A PLANE CHANGE BURN AND AN ORBIT SHAPING
BURN TO POSITION ITSELF FOR PHOTOGRAPHIC COVERAGE OVER THE
U.S. THREE DAYS ARE ALLOWED FOR THE PHOTOGRAPHIC COVERAGE.
A DEORBIT BURN HAS BEEN PLANNED BUT SHOULD BE MODIFIED IN
REAL-TIME AS A FUNCTION OF EXPENDED FILM.
1 _NO/GO_FOR TLI IVT_PREP B P52 IMU REALIGN ) P2 IMU REALIGN ® [Psz MU REALIGN
FAILURE EVALUATION CDR_AND LMP IVT TO LM_ #|proTos 8 |PHoTos B PHOTOS
| NO/GO FOR TLI, RECEIVE AND STOW EQUIPMENT B PHOTOS B PHOTOS, g erhiis
1 CSM/SIVB SEP COR AND LMP IVT TO CSM B PHOTOS W PHOTOS
) dock L JETHLSON L | @ PHOTOS . PlH T::mos
PHOTOS )
| CSM/LM EJECTION @B | PREP FOR PLANE CHANGE BURN ‘ { W PHOTOS
8] P52 1MU REALIGN PHOTOS i B PHOTOS
SXT STAR CHECK B [PHOTOS B PHOTO m| P52 IMU REALIGN
) CSM PLANE CHANGE BURN B PHOTOS
PREP FOR_ORBIT SHAPING BURN 8 PHOTOS P52 IMJ REALIGN
B Ps2_IMy REALIGH PREP FOR DEORBIT BURN
SXT STAR CHECK SXT STAR CHECK
B ORBIT SHAPING BURN § DEORBIT
B | PHOTOS 1 SPLASHDOWN
CSM P52 IMU_REALIGN
B PHOTOS
|m rotos.
§ PHOTOS
B PHOTOS
CSM/SIVB SEP CSM PLANE CHANGE - SPS |CSM ORBIT SHAPING BURN - SPS
C5M:MAELVERTDATA M = 2 FPS AV = 3354 FPS av = 1295 FPS CSM DEORBIT BURN
(103 19} (568/101) (1707100
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