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OPERATIONS HANDBOOK

HANDROOK CHANGIS CONTROL

The Junc 1974 publication of this handhook shall be a complete handbook
reissue, identified on the cover as a REFKRENCE publication. Continuity
from this reference issue to final publication dated October 1, 1974, shall
be documented by applicable 'Crew Procedures Change Request' - M3C Form
hW&PR, Systems operating procedures which cannot be adequately defined
because of lack of hardware definition will be identified as TBD. No pro-
cedural TRD" will appear in the final publication providing the hardware
~onfipuration is adequate to define onerating procedures. All NACA-
anproved chanre proposals shall be included in the final published hand-
book, allowins two weeks cutoff prior to publication date for copy and edit

functions. There are two types of changes: RECORD CHANGE and CONTROL
CHATIGR,

TCORD CHAMGF: A record chanfe may be incornorated by the contractor with-
out formal coordination and approval by FASA. Such changes shall consist
5f non-procedural chanres to the format or Remarks column, corrections of
an editorial nature, and imnlementation of specific changes directed by CCT
actions where interpretation of procedural intent is clear. Supporting
infer~ation ns anpronriate shall be included on Form hP2B in the space
~arked  Peason for Chanre.'” Informational copies of all record chanres
will be directed to JSC Crew Trainine and Procedures Division (CT&PL', Data
“tanarement Office (DMN), Mail Code CG1P1l, on MSC Form WA2B,

eonmpar CHA'GE: A control chanpe oririnates on M3IC Form LEPB as a lundoook
ehanre nropocal, and includes the technical rationale in support of fne
rrorosed chanre, anplicahle references, etc. The scope of a change nro-
rosal shall te of a small enourh marnitude to properly lend itself to the
intent of chanre control. Fach chanpe submittal shall clearly indicate
042111 or COI'-110 effectivity. The initiator shall direct the origrinal
cony of Form hfPP to CTAPD (DMD), where a control number and suspense cate
will be assirned (approximately two weeks); the chanre proposal will be
reproduced and distributed to affected orpanizations for technical review
and response within five workine days of receipt of the proposed chanre.

A "no response’ philosophy is adopted for iudividual JSC orranizations. Mo
reply to CT&PD (DMO) prior to chanre sus cnse date indicates change concur-~
rence by the reviewing organization; hnwever Rockwell International shall
rive positive concurrence or nonconcurrence to CTePD (DMO) for each chanre
prior to exniration of chanpe suspense date. A1l chanre proposals orici-
natine within MSFC or contractor orranizations must be approved by that
oricinatine orranization prior to submittal to CT&PD (DMO). During the
roview avele (nrior to exniration of suspense date), CT&PD (DM)) may modify
the chanre nrorosal by an "A" revision (new data, chanre error, effectivity
chanpe, ete.), assirn a new suspense date and recycle review copies of the
modified chanpe, At the expiration of the suspense date, CT&PD ADTT Flipht
nata Yanarer (FD4) shall approve or disapprove each chanere nroposal, contin.
rent upon review results. Chanpe approval by NASA is direction to the
sontractor to incorporate those FDM-anproved chanpres into the final rublished
bandbook undate -= allowing two weeks cutoff prior to publication darte for
cnby and edit funetions.

. o.cont
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Every disapproval by CT&FD will be supported by the technienl rationale for
disapproval, and such rationale will be directed back to the change 1Initi-
ator. If the disapproval is not applicable to the entire change proposal,
the chanpe initiator must resubmit the valid portions (if anv) of the dis-
approved change as a new change proposal. If the disapproval by CT&PT (Fpt)
appears erroneous or unjustified by the change initiator, he may petition
the CPCB for disposition reversal. NASA approval and release of guidance
system program changes for specific vehicle effectivities shall constitute
adequate contractor authorization to revise applicable operating procedures
sccordingly, without additional change contrel review and approval.

A1l procedures emphasis and change control subsequent to the October 1, 197k
final Operations Handbook issue shall shift to the ASTP Flight Data File
(FDF) and each procedures change (L82B) shall be addressed to appropriate
FDF article(s). Fefer to the Crew Procedures !Management Plan (JSC OELEE)
for change control and FDF development (Crew Procedures Control Board)
commencing at launch minus 9 months.

"he final published handbook, dated October 1, 1974, shall identify all
changes incorporated by control and record change numbers and shall provide
change bar identifiers for the technical changes in the text margir £
MSC Form LE2B "CPEW PROCEDURES CHANGE PFQUEST" is included within this hand-

book for user convenience -- and may be reproduced for multiple change
submittals.

Basic Date __ 10 Julv 1978  Change Date Page




CREW PROCEDURES CHANGE REQUEST

’ e J ORGAPHZATION & PHONL ¢ INITATORS CPER MEMBER SIGMATURE OATE WURMIHTED

e e e

o " DOCUMENT AFFECTED y

BASLC Crice DAV PAGE MUMBER MISSIO N COUNRON T IABI K

| DETAIL CHANGE IN EXACT WORDING.

TECHNICAL RATIONALE:

4

OTHER DATA AFFECTED:

CPD DISPOSITION

CHANGE BOOK MANAGER BRANCH CHIEF FLIGHT DATA MANAGER| ACTIVITY ELEMENT ,

CLASSIFICATION APPROVAL APPROVAL APPROV AL i

SIGNATIRE/DATE SIGNATURE/DATE SIGNATURE/DATE ‘

FORMAT 0 COMPLEX ACTIVITY ‘

recinicaL kecorn ([ oswmovio ] osamoveo [ osmmovio [ ;

L j

THNICAL INTERIM [ . DATE. ;

IMPLEMENTATION:  TRAINING SUPPORT [] routine [J O EARLIER THAN |

«CHNICAL HOLD O MOPS Q cmsﬂ FOF [ | OH D OTHER NO LATER THAN !

) CPCh DISPOSITION ’

CPCB SCHEDULE DATE FCOD APPROVAL SIGNATURE DATE ‘
pisarprovED [

MGG FORM 482 8 BtV JUNE /D




CHANGE REQUEST INSTRUCTIONS

GENERAL - To effect complete coordination and evaluation, it is necessary
to reproduce and distribute copies of each change request. In order to
assure all recipients receive legible copies, please print all entries
and prepare mark-ups using black ink.

INITIATOP. NAME/ADDRESS/PHONE - Use address and phone number where requestor
can be reached if different from official address.

INITIATORS CPCB MEMBER SIGNATURE - Must be signed off by the CPCB member

of the initiators organization before the change request will be processed

by the Flight Data Manager.

DATE - Indicate the date (month, day, year) the change request is submitted.
TITLE - Use only the official title as shown on the cover of the FDF article.

BASIC/CHG DATE - Indicate the latest date of publication or change to the
affected article.

PAGE NUMBER - List all pages affected by the change.
MISSION - Denote mission applicability; if valid for all missions - "All."

CONTROL NUMBER - Leave blank. This number will be assigned by the Data
Management Control Office.

DETAIL CHANGE IN EXACT WORDING - Self-explanatory.
TECHNICAL RATIONALE - Self-explanatory.

OTHER DATA AFFECTED - Indicate any other data articles, documents or data
elements affected by the change.

The remainder of the form will be completed by the Book Manager and/or
Flight Data Manager and the Data Management Control Office.

.. US GOVERNMENT PRINTING OFFICE 18/2. 7/9 474/18
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10.2.4 (v85) Rendezvous Parameter Display #2 (R34) . 10=27
10.2.5 (V90) Rendezvous Out of Plane Display (R36) . 10=28
10.2.6 (V89) Rendezvous Final Attitude (R63) . . 10-29
10.2.7 (P77) Tarmet Delta V . . . . . . 10-31
11.0 PRETHRUSTING O B K 3 |
11.1 Orbit Channe Prethrusting . A B I |
11.1.1 (P30) External Delta V Prethrustlng . . 11-1
11.2 Rendezvous Prethrusting . . . . . R B
11.2.1 (P31) Normal Corvective Maneuver #1 (NC1) . 1li=h
11.2.2 (P32) Normal Corrective Maneuver #2 (nc2) . 11-11

11.2.3 (P33) Normal Corrective Combination
Maneuver (NCC) . . . . . 11-18
11.2.4 (P34) Normal Slow Rate Maneuver (NSR) . . 1l1=25
11.2.5 (P35) Transfer Phase Initiation (rer) . . 11-32
11.2.6 (P36) Transfer Phase Midcourse (TPM) . . 1li-bo
11.2.7 (P37) Transfer Phase Final (TPF) .. . 11-46
11.2.8 (P38) Plane Change Targeting (Npc) . . . 1150
12.0 THRUSTING T T
12,1 Vehicle Prevaration . . . . . . . . . 12-1
12,2 G&N Thrusting .« « ¢« ¢ o o e e e 123
12.2,1 (pPh0) G&N/SPS Thrusting . .+ + « « =« 12-3
12,2,2 (P4l) G&N/SM-RCS Thrusting . .+ « « -« 12-21
12.2.3 G&N/Hybrid Deorbit Thrusting N - R
12,3 SCS Thrusting . . . . e e e e .o 10-3k
12.3.1 SCS/SPS Thrusting . v e e e e . l2-34
12.3.2 $SCS/SM RCS Thrusting R F-E Y
12.3.3 SCS Hybrid Deorbit Thrusting . . . . 12=50
13,0 ALTGNMENTS O S
13.1 G&N Alipnments .« .« . P B 1S §
13.1.1 (P50) Soyuz Orientation Detennlnation . . 13-1
13.1.2 (P51/P53) MU Orientation Determmination . . 13-5
13.1.3 (P52/P5h) IMU Realign . . . . . 13-11

13.1.4 (P55) AT Star Tracker Gimbal Anple
Pror’r‘tlm . . . . . . . 13-23
13.1.5 (V40) Zero ICDU Extended Verd . . 13-28
13.1.6 (V41 N20) Coarse Align ICDU Extended Verb . 13=29
13.1.7 (v41 NO1) Coarse Align OCDU Fxtended Verd . 13-30
13.1.8 Inflight COAS Calibration . . « « 13=31
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veetion

13,2

13.3

1k,0 ENTRY
1h,1

14 b
15.0 EARTH
16.0 POSTL
16,1

16.2
16,3

16,4

16.5

it e

n,n All['n}nl nteo . . - Y . .
13.2.1 Alternate $C Tnertinl Attitude

Determinntion and ODC Alimnment

12.2.,2 1Innlane GDC Alisnment . .
13,2.3 Backup ODC Alignment With COAS
G%C Alisnments . .

.

13.3.1 Backup GDC and/or IMU Aliﬁnment .

Deorbit and Entry Vehicle Preparation
14,1,1 CGeneral System Management .
L4,1.,2 RSI Test and Aligmment . .
14,1,3 @MS Deorbit and Entry Test .
14,1. Systems Preparation . . .
CM/SM Separation . . . . .
G%N Entry . . .
14,3,1 Pél Lntrv Preparation .
14.3.2 P62, P63, Pbh, PET Entry .
SCS Entry . . . s . . .

LANDING PHASE ( SOK') . . . .

ANDING . . . . .
Postlanding %tabllization . R .

. o 1aeth
R s L
. . . Li"‘z(

. . L] ]{""3"5
. 3 . 13-ho
. . . 13=h0

. . . 1h-1
. . . 1h-1
. . . 1)l
. . . a3
. . . 1523
. . . RIS
. 5 . 1k-o
. . . 1h-13
A R P
. . . 1ha16
. . . lhepe

. . . ] b‘-l-

. . * l 6"1
. . . 1 (""1

Post Stabilization and Ventilation . . . . . LG5
Postlanding Comaunications . . . . . . . 1en-8
16.3.1 Normal Postlanding tommunications . . . L6
16.3.72 Survival Transceiver Communications . . . 168
16.3.3 Communications Low Power Procedures . . S WESRS

16.3.4 S/C Power Down (Extended Comm Period) . . 16=10

Unaided Esress Procedures . . .
16, 4,1 Erress Preparation . . .
16.4.2 Stable I Water Egress . .
16.4.3 Stable II Water Fmress . .

16.h.4 Side Hatch Operations - Rough S

Nominal Fpress Procedures . . .
16,5.1 lominal Feress Preparation .
16.5.7 Nominal Faress & Power Down .

17.0 CM/DM EXPFRTMENTD . . . . . .

17.1
17.2
17.3
17.h4
17.5

Not Applicable . . . . . .
G&C Systems Preparation . . . .
Not Applicadble . . . . . .
Not Applicadble . . . . . .
Not Applicable . . . . . .

. . . LGe-1l
. . RN
. . . 16-12
. . AR

. o LGl
. . . 1bedf
N . N 16w}t
. . . 1 E=10

. . . He
. ; . AN
. . . L7 =1
. . . 1.
. . . N
. . . Ve
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Section Title Prygre
17.6 Ultraviolet Absorption (uva) . . . . ' . 17=-2
17.6,1 Connect Drag Thru Cable . . . . . . 173
17.6.2 UVA Cover Open (Close) .+ « « & o 17=-3
17.6.,3 UVA/COAS Alisnment . . . . . . . 17-3
17.6.4 UVA Operation .+ « « . . ) o 1T7=5
17.6,5 UVA Deactivation Py £
17.6.6 UVA Calibration « « o+ o o & & o 176
17.6.7 Disconnect Drag Thru Cable . « « « o 17=6
17.7 Not Applicable . . e . N N
17.8 Stratospheric Aerosol Measurement (ssM) . . . . 17-8
17.8.1 SAM Installation I e
17.8.2 SAM Operation/Data Collection . o o 17-8
17.8.3 SAM Removal . . . . . . . . . 17-10
17.9 Multipurpose Electric Furnace System (MEFS) . . . 17-11
17.9.1 TFurnace Evacuation . . . . . . . 17-11
17.9.2 Furnace He Injection . . . . . o 17=11
17.9.3 Sample Cartridge Prep . . . . . . 17-12
17.9.4 Oample Cartridge Initiate . .« « 17=12
17.9.5 Semple Cartridge Termination « e . 17-1k
17.9.5 Furnace Lemp Test « o o« o ¢ & 17-15
17.9.7 Sample Cartridge Temp Verification . . . 17=15
17.10 Electrophorecis Experiment (EPE) . . . . . 17-16
17.10.1 EPE Preparation . . . . . .. 17-16
17.10.2 EPE Initiate . . . . . . . o 1717
17.10.3 EPE Termination . . . . . . . . 17-18
17.10.4 EPE Lamp Test . . . . . . . . 17-18
17.11 Electrophoresis Technology Experiment (ETE) . . . 17-19
17.11.1 ETE Preparation . . . . . . . 17=19
17.11,2 ETE Operation = Electrophoresis/
Isotachophoresis . « « o ¢ e . 17-20
17.11.3 ETE Termination . . . . . . . . 17-22
17.12 Light Flash (LF) T
17.12.1 LF Preparation . . . . . . . . 17=23
17.12.2 LF Operation (Manned) . « « « o ¢ 17-2h
17.12.3 LF Operation (Unmenned) « + o+ o e« 17-25
17.12.4 LF Disassembly . . . . . . . . 17-25
17.13 Crystal Growth Experiment (GE) « o « o o . 17=26
17.13.1 Crystal Growth Activation . . « + 17-26
17.13.2 Photosraphic Observations . . . . . 17=27
17.14 Not Applicable « « & o« e e e 0 17=-27
17.15 Earth Observation . . . R . . . . . 17-28
17016 Solar EClipSe . . . . . . . . . . 17“‘29
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Section Title

18.0 APOLLO-SOYUZ OPERATIONS . . .

. .

18,1 Dockins Module/Soyuz Docking and Undocklnp -

CM Active . . . . .
18,1,1 Docking With Soyuz, o™ Active
18,1.2 Undocking With Soyuz, CM Active

.

. .

18.2 Docking Module/Soyuz Docking and Undocking -

CM Passive . . .

18,2.1 Docking With Soyuz Apollo DM Passive .
18,2,2 Undocking With Soyuz, Apollo DS Passive .

18.3 Envirommental Control/Life Support System

Operations . . . . .

18.3.1 Docking Module Pressure Integrlty Check .

18.3.2 DM Pressurization . . .

18.3.3 DM Depressurization . . . . . .
18.3.4 Tunnel #2 Integrity Check . .« « .
18.3.5 Tunnel #2 Pressurization . .
18.3,6 Tunnel #2 Depressurization and Hatch #3
Integrity Check . . . . . .
18.3.7 Face Mask Operation . .
18.3.8 High DM CO2 Partial Pressure ( 15 mm Hr)
18,4 Electrical Power System . . + « +« .
18,4,1 DM Ingress Config . . . .
18,4,2 DM Occupied Config & C&WS Operational Checn
18,4,3 DM Vacant Config . e . e . .
18, 4.4 DM Jettison Config . .
18.4,5 Struct Latches Load Cell Test (CM Actlve)
18.4,6 Struct Latches Load Cell Test (CM Passive)
18.4.7 Docking System Passive Test (Systems A%B)
18,5 Telecommunications System . s« s .

18,5.1 DM Speaker Box Operation
18,5.2 DM TV Checkout . .
18.5.3 TV Crew Transfers (TED) .
18.5.4 Soyuz Operations . e
18,6 Mechanical Syystems . . .
18.6,1 DM Hatch Opening (2 £3) .
18.6.2 IM/Soyuz Umbilical Installation

e o o

19,0 ABORT PROCEDURES . . . . . . .
19,1 LES Abort Modes . . .

19.1.1 Mode 1A LES Abvort (oo oo - 01 01)
19.1.2 Mode 1B LES Abort (01:01 - 0l:48)
19.1.3 Mode 1C LES Abort (01:48 - 02:51)

e o & o

.

and Removal

e o o o
s & = & e

1roere:
L181

18.1
18-1
18-7

18-10
18-10
18-13

18-177
18-17
18-
18-21
18.23
18-24

1825
18..26
1826
18.27
18-27
18-27
18-28
18-28
18.28
1.8-.29
18-29
18-30
18-30
18-31

1831
18-32

1835
18«35
18-37

101
101
10=-4
10-11
19%00
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Section Title Page
19.2 RCS/SPS Abort Modes II, III, IV . . . . . 19-30
19.2.,1 Mode II RCS Abort (02 51 to Mode IIIA
or IV) . . . . 19=31

19.2,2 Mcde IIIA SPS Abort (09:28 to Mode IIIB) . 190-35
19.2,3 Mode IIIB SPS Abort (Mode IIIA to

Insertion . . . 19=-ko
19.2,4 Mode IV SPS Abort (09 hl to Insertlon) . . 19=Ls5

21,2.2 Fire, Smoke and Contaminants/DM at

Soyuz Pressure (TBD) . . . . .+ . 218
21,2, Fire, Smoke, Contaminants/DM at

cM Pressure (TBD) . . . .+ .+ .+ . 21-8
21.2.4 Rapid Loss of DM Pressure . . . . . 2129

20,0 UNDOCKED EMFRGENCY PROCEDURES . . . . . . . . 20=1
20,1 Pad Emergency Procedures . . . . . . . 20-1
20,1.1 Rapid Hatch Opening . . . . . . . 20=1
20,2 Undocked Flight Emergency Procedures . . . . 20=2
20,2,1 Fire/Smoke in CM During Boost . . 20~2
20.2.2 Fire/Smoke in CM - Orbital Operations . . 20=2
20,2,3 Fire/Smoke in CM During Entry . . . . 20-6
20,2.4 ©Not Applicadble . . . . . . . . 20-T7
20.2,5 Contamination in C4 ., . . . . . . 20=T
20.2.6 Contamination in Suit (Suite: Crewman) . . 20-8
20.2,7 LET Fails to Jettison . . . . 20-9
20,2,8 Emergency Safe of Apex Cover Jettison . . 20=10
20.2.9 One Y Strut Will Not Fully Extend and Lock . 20-12
20,2.10 & RCS Jet Failed On . . . . . 20=12
20,2.11 CM RCS Fails to Pressurize or reed

Propellant . . . . . . . . 20-13 ;

20.2,12 FC 1 (2, 3) C&W Light On « . « « . 20-1k

20.3 Postlanding Emergency Procedures . . . . 20-15 ;

20.3.1 Fire/Smoke in CM During Postlanding . . . 20=15 ' ?

21.0 DOCKED EMERGENCY PROCEDURES . . . . . . . 2l-1 |

21.1 CSM DM Docked HEmergency Procedures . . . . 21-1 j

21.1.1 Forward Hatch Cannot Be Re-Installed . . 21-1 %

21.1.2 Fire/Smoke in CM-Docked Operatiors (TED) . 21T |

21,1.3 Time Critical Undocking and Separation

(TBD) . . . e e e . 2147 3

21,1.4 Abnormal Vehicle Dynamics (TBD) = O ¢ :

21,2 DM/Soyuz Docked Emergency Proceiures . . . 21-7 ;

21.2.1 Time Critical Undocking & Separation « 21T ;

Appendix A CeM Switch Confimuration . . . . . . . A=l ?

Appendix B DM Switch Configuration . . . . . . . . P-l
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