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INTRODUCTION

The STS-31 Flight Plan is the flight data file article that contains the
on-orbit timeline. It does not containthe detailed timelinesthat are
coveredin the Ascent, Post Insertion,Deorbit Prep, and Entry
Checklists. The detailed deploy proceduresrequired during the deploy
timeframeare in the HST Deploy Checklist. For continuity,the entire
flight is shown in the summary level timeline.

This on-orbit timeline satisfiesthe objectivesspecifiedin the Flight
Definitionand RequirementsDirectiveand the requirementsof the STS-31
Flight RequirementsDocument. This Flight Plan, as part of the Flight
Data File, meets the specificationsof the Cycle 2 version of the STS-31
Flight InitializationData Pack.

The flight profile used for this Flight Plan is for a launch date of
March 26, 1990, at 7:44 CST. Orbiterinertialattitudesare expressed
relativeto a Mean of 1950 (M50) referenceframe.

JSC-22359,Crew SchedulingConstraints(AppendixK, CPMP), Basic, March
1987, has been used to build the timelinescontainedin this Flight Plan.
The preparationrequired on Flight Day 1 to supportan unscheduledquick
response EVA on Flight Day 2 is specificallyaddressedin approved
Exemption 1403 #2 to the CPMP. This exemptionauthorizesthe Flight Day
2 unscheduledEVA timeline in Section4.

The timeline formatsused in this Flight Plan are based on JSC-19933,
TimelineFormat Definitionsand StandardNotes, RevisionB, May 25, 1987.

ix FLT PLN/31/FINA
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OVERVIEW

[ i [ rLi_nt STS-31 I CUmlIL)N FINAL REV A i rUE). U_IC03/20/90
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SUMMARY
TIMELINE

GM1- (bi-H-iM}--'I MiET---_iMi ..... CST (D:H:M) FD, DOYB, MOONO HOUSTONDATEI FLIGHT EDITION [ PUB. DATE
085:13:441 086:01:44 I 000:00:00/ 000:12:00 , 085:0T:44/ 085:19:44 01/ 085CST MARCH 26.1990 I STS-31 FINAL REV A 03120/90
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GMT (D:H:M) I MET (D:H:M) CST (D:H:M) FD/ DOY BETA MOONA HOUSTON DATE[ FLIGHT EDITION _ PUB. DATE
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COVERAGE "--BDA --BDA
--DKR --DKR

--MIL --VAN

CONIINGENCY _ _
RTS --GTS --IOS

COVERAGE --lOS --HTS
--lOS --VTS

E _ I I ,I i _ I _I _ _I b _ I c_ I
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t I _ I ] 1 ' "MET :002 ,,i,,I,,, .... *,,I,,i .... i,,I,,i,, ,l*,l,,I .... I,,I,,I .... I,,I,,i .... I,,I,,i .... I,,l,,I,, ,I,,I,,I .... I,,I,,I .... I,,I,,I,,I,,I,,I,,I,,
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SLEEP

u'
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--MIL
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CON_ INGENCY
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I--------ZLV -YVV BIASED -'----4 i _ZLV �N-ZLV, -YVV BIASED
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0DSO 472 INTRAOCULAR PRESSURE

NOTES: g .ZLV, .vvv
AICBC STBY ENABLE

AICBC STBY DISABLE
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GMT<O.M,I MET(O.M,I OST(O.M_I FO,OOY_MOON=__ _ EOTONTFLIGHT PUB DATE

090:0':44/ OgO: 13:44 004: 12:00/ OOS:O0:O0 08g: lg:44_ 0g0:07:44 06/ 089 CSTro:o05:089 _20 21 22 -- MARCH 30 1990 STS-31 _6 03/20/90
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STS SLEEP
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COVERAGE --DKR --OKR --BOA
--MIL --VAN --- R

CONTINGENCY _ --BDA --MIL

RTS --GTS --IOS -GTS
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IIMU I F IMU/VER IF -I

IIDSO 462 CENTRAL VENOUS PRESSURE lIDS0 479"-H(PEROSMOTIC
I DSO 472 INTRAOCULAR PRESSURE FLUID COUNTERMEASURE

NOTES:
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GMT (D:H:M) T MET (D:H:M) [ CST (D:H:M) T FD/ DOY _BEfA_-MOON HOUSTON _ FLIGHT ] EDITION T PUB DATE

o.o:,,:,./o.,:o,:., oos:oo:oo/oos_,2:oo ogo:oT:..,o.o:,.:.. O6/O.OCST ' S [ _ I MARCH,,,,.gO STS-3, I fINAL"EVA 0,,20.90
CST :090 81 10 li 12 1 14 15 16 17 1 I
rD : 006

MET :0o5 °I ..... I ..... ] ..... , ..... ] ..... I ..... t ..... I ..... 1 ..... I ..... I ..... , ..... I ..... I ..... 1 ..... I ..... _ ..... I ..... _ ..... I .........'_. I ..........'1' I,,J,,f'

STS

D E
E D
O W
R
B L
I A
T N

D
B I
U N
R G
N x_

PL

..... _..... I .... J m..... a..... I ..... m..... I ,..m ..... I ..... I ..... & ,..I ..... I ..... t ..... I ..... I ..... I.., J..... I ..... I ..... I I..,
DAY/NIGHT I

ORBIT 75 I 76 77 78 79 I 80 I 81 82 I
I --VAN _ I -_II_OKR

GSTDN --BDA
--VAN

COVERAGE -MIL
--VAN

"--DKR
CONTINGENCY IU_ --IU_ --IU_ --iU_ --_I_ --_I_

RTS --GTS --GTS --CTS --GTS --HTS

--HTS --HTS --HTS --HTS --lOS
COVERAGE

--VTS --VTS --VTS --IOS --GTS

TDRS E _ i I I t I I I I $ I _ 1 Y--
l,_ I I I 1 I I I I I i I I I t

ATTITUDE --ENTRY--I

NOTES:

2-12 FLT PLN/31/FIN A 13/20/90
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ULIA[LED
TIMELINE

CONTINGENCY MET A STS'31 (FD01)
RTS GSTON DAY ooo_ STS PL MCC02:00 -_

Activities prior to 0/02:30 MET
are in the ASCENT & POST INSERTION

checklists. Orbiter attitude when

entering the FLT PLN is BIASED -ZLV +YVV.

IMU ALIGN LOG

REOD IO:
02:10- FO0_ EZ ACTIVITIES:

-Y , -ZAND ERR Oo at earllest convenience:
I 2 3 LES CLEANING & DRYING (25 Min)

LAMP & FIRE SUPPR TEST

AND: (ORB OPS, EPS)(10 Min)

Ax ( ) .... ( )_ ._ _ ( )_.__
FOOD PREP/POST [Cue Card)(30 Nin}

AY ( )_ .__ ( )_ ._ _ ( )_ ,__

-- 02:20- AZ ( )_ ,_ _ ( )_ ._ _ ( )_ ,_ _
EXECUTION TIME:

I

O __ / _ : __ . ---
S

At(B1) ' 4 MNVR IMU ALIGN ATT
AUTO/VERN STAR PAIR (A1)

A/AUTO/VERN Init MNVR at SS

02:30--
HRA PREBREATHE INITIATE

(PORS OPS, R_) (EVA, 10.2 PSI CABIN)

(2 Cmn)

_V(TDRW)
(GNO CNTL-PLB)

02:40-- IMU ALIGN . S TRK (ORB OPS)

(EVA, _)

(2 Cm.)

MNVR (TRK) BIASED -ZLV ¾CHECKOUT P/TV02 SETUP (HST INSPECTION) "TV(TORId)4

TO=2 BV=5 (PORS OPS, _ (PHOTO/TV, P/TV SCENES) (CREM CNTL-PLB)

P=90 Y=345 OM=270 (2 Cmn)

T A/AUTO/VERN (02:45) Enit TRK

I
G
T
S

I

/

_ 03:00- _ *_

_ _ o-rTgg'Tg'ff



t

I

co.,,._c.cY MET A STS'31 (FD01)
"S CSTDN DAY 000 T STS PL

o,_oo-- MCC| -AI(BI) RMS CHECKOUT P/IV02 SETUP (HST INSPECTION)

----AUTO/VERN (PDRS OPS, _J__) (PHOTO/TV, P/TV SCENES i (EVA, r_)

Z (2 Cram) (2 Cram)

_. SM CKPT INI (ORB OPS, DPS)

03:10-
"UPLINK

EARLY TDRS H/O

03:20-
PREP FOR 10.2 PSI CABIN

(EVA, 10.2 PSI CABIN)(2 Cmn)

UNSTOId(Arl)CABIN EOUIP

B 03:30-

D P/TV02 ACT (HST INSPECT) CABIN DEPRESS TO 10.2 PSI TV(TDRE)
A (PHOTO/TV, _) (EVA, 10.2 PSI CABINI (CREW CNTL-PLB,

(2 Cmn) RMS}

O3;40-
APU _TEAH V[NT HTR DEACT

R2 BLR PIeR {three) - OFF

03:50-
RMS POWERDOWN

(PDRS OPS, RMS PWRDN)

04:00.

3-3 FLT PLN/31/FIN A 03/20/90



hArT (_Tq_ql /1:'1_ Fli_
CONIINGENCY ..... A _ I _' _ I _1 I._ _.s a_

._ ; CSTDN OAYooo_. STS PL MCC
Z 04:00--
Z AI(BI) APU COOL OFF IOn MCC Cue) RMS POWERBOMN CABIN DEPRESS TO 10.2 P_ ___

Z AUT0/VERN R2 APU FUEL PUMP/VLV COOL B-OFF (PDRS 0PS, R_) (EVA, 10.2 PSI CABIN_ CO FOR APU
(2 Cmn) COOL Off

, I
O PI CONFIGURATION I0,2 PSI CABIN CONrlC NRA PREBREATHE TERMINATE

S (HST DPY, IN-BAY CHECKOUT) (EVA, 10,2 PSI CABIN) (EVA,t0.2 )SI CABIN)J2 Cmn)

04: 10- APC UNSIOM/SETUP

(ICBG Cue Card)

AFT GONIROL_[R C/Q

(0_B 0PS. C_L¢_)

04:20-
PAD DOSE SETUP (DSO 469) ICBC MAIN PWR ON

(NED, MED DSO's) (ICBC Cue Card)

_! CRYO 02 TK HTR SNSR CK

(ORB OPS, ECLS}

b (HST DPY, IN-BAY CHECKOU]
Steps 1 & 2

q

T
MEAL

(All)

04:50-

UPLINK
EARLY TDRS H/O

05:00-

3-4 FLT PLN/31/FIN A 03120190
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IT .=-r STS 31 (FD .(ONIINGENCY A

RTS GSTDN DAY 000T T STS PL MCC
T 08:00-- _AI{B1) RCG ACTIVATION (22 DEGt

I AUTO/VERN (PLOPS, _1.)

G
T
S

08 : 10-

H

T

S

I 08:20-

IMU ALIGN LOG
REOD IO:

08:30-

oi _COAS - orr Mount COAS - rl4o PRE*SLEEP ACTIVITY -Y , -ZANG ERR
(ORB OPS, CRW_) 1 2 3

]

Do not perform ANG:

ECLS, SUPPLY hlATER DUMP AX )_ .-- -- ( )_ .-- - )_ .-- --

AY )_ ._ _ ( )_ ._ _ )_ -_ _

_Z )_ ._ -- ( )_ ,_ - )_ ._ --
08:40-- EXECUTION TIME:

PRIVATE MEDICAL CONrERENCE - -- / - -- : -- -- : -- -- F

L
i 08:50-

MNVR IMU ALIGN ATT CENTRAL VENOUS PRESS (DSO 462)
STAR PAIR (AI) (MED, MEO DS0'S.)
A/AUTO/VERN Init MNVR at 08:50

IMU ALIGN S TRK (ORB OPS)

0g:00- _ _ ..

3-8 FLT PLN/31/FIN A 03/20/90 4



o CONTZNCENCY MET A STS-31 (FD01)
I RTS GSTDN DAY 0OO T STS PL

o9:oo-' - MCC
AI(B1) IHU ALICN . S TRK (ORB OPS) CENTRAL VENOUS PRESS (DSO 462)

AUTO/VERN J (MED, MF.J_DSO'S)

4 MNVR COAS CAL ATT
R=252 P=281 Y=310

A/AUTO/VERN (09:04) Init MNVR

09:10"
COAS CALIBRATION (ORB OPS)

(AI)B5
MAN/VERN

l

0
S

j A,(BS)2 "VRfTRK_BIASED-ZLV.vw I
AUTO/VERN _ TG=2 BY=5 OOAS CALIBRATION LOG

P=90 Y=345 OM=90
A/AUTO/VERN Init TRK

Z PRE-SLEEP ACTIViTy STAR ID: +X 14, VEGA "
: (ORB OPS, CREW SYS} STAR AVAIL: 09:__Z. TO 10:02

09:30-- I

DO not perform +X & BIAS --
z ECLS, SUPPLY WATER DUMP
-- UPDATE TIME: / : :

09:40-

AI(B1) Change DAP B to B1

AUTO/VERN

J O1 JCOAS-OFF Stow COAS
G
T
S

Og:50-

J
T

S

I
_ 10:00-

3-9 FLT PLN/31/FIN A 03/20190



13 STS-31 (1:_n:)_CONtINgENCY MFT ^• - ' ' _' _"_/

RTS CSTDN DAY 000 T STS PL

i MCC
H AI(BI)
T AUTO/VERN
S

PRE-SLEEP ACTIVITY

(ORB OPS, CREW SYS)

_ Do _o, pJr,o,m

, ECLS, SUPPLY WATER DUMP
0

S

11:00--

_'H
TT

-%s
I

-- 12:00-

O
K
R

G
• T

13:00-
S SLEEP

15:00- _

3- 10 FLT PLN/31/TIN A 03/20190
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_T_ _4
I' CONTINGENCY MET A

RTS DSTDN DAY 000 T STS PL

20:00-T,. _ _ _ MCC
AI(B1)
AUTO/VERN

Z
-- FD02 EZ ACTIVITIES:

-- EXERCISE (I Hr /All )

_--- FOOD PREP/POST (Cue Card)(30 Min)

PCG FAN INLET CLEANING

20:10-

RDA/FHST C/O_

20:20-
IHU ALIGN S TRK (ORB OPS}

20:30- POST-SLEEP ACTIVITY
(ORB OPS, CREW SYS)

MNVR (TRK) -ZLV, +YVV LI FLASH EVAP CNTLR PRI A{B)-ON
TD=2 BV:3 OM:270

A/AUTO/VERN Init TRK

20:40 4 IMU ALIGN LOG

] REQD ID:

-Y , -ZANG ERR -- , --
" 1 2 3

ANG : f

= Ax ( )-- ._ _ ( 1_ ._ _ ( 1_ ._ _

20:50- _Y ( )-- '-- -- ( )- '- - ( )- "- -

SOP_LY _JAEE_ OUMP UPDAIE

(ORB OPS, ECLS} A Z ( )_ ._ _ ( )_ ,_ _ ( )_ ._ _ H20 SPLY DUMP
EXECUTION TIME: QTY IK A & B

_ _ / _ _ : _ _ • _ _

21:00- _

I = GROUND COMMANDED ACTIVITY 3-12 FLT PLN/311rIN A 03/20190 '
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CONT,NGE.CYMETA STS'31 (FD02)
RTS GSTDN DAY 001 m STS PL

T MCC
A12(B11
AUTO/VERN

HST APPENDAGE DEPLOY

(HST DPY. PRERELEASE OPS
AI2(B1) 1
MAN/VERN _ SA PDM DEPLOY x GO tREE DRIFT

01:10-

01:20-

T
G
T

S

I ol:30J y

21B1) O NFORM CREW
AUTO/VERN

P P/TV03 ACT (HST DEPLOY) ;0 FOR AIT CNTL

(PHOTO/TV, P/TV SCENES)

' IZ

_- 0I:40-

PLINK

EARLY TDRS H/O

AI2(BI)

MAN/VERN + SA SDM DEPLOY x GO FREE DRIFT

01:50-

F
I

i _ A12(B1) • NFORM CREWAUTO/VERN • GO FOR ATT CNTL
_ 02:00-- _

= GROUND COMMANDED ACTIVITY 3-17 FLT PLN/31/EIN A 03/20/90
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C0NTINCENCY MET,, STS-31 (FD02)
GSTDN DAY 00'_ STS PL°,:oo_. . _ MCC

HST AppENDAGE DEPLOY

(HST DPY, PRERELEASE OPS]

At2(B1)
AUT0/VERN

HGA DEPLOY x

tl'_. 10-

-- 03:20-

A
P
P

D MEAL P/TV03 ACT IHST DEPLOY;
03:30- P

y (All) (PHOTO/TV, P/TV SCENESI

A
M T
I T
L

03:40-

D
A

t_

03:50-

04:00--

x = GROUND COMMANDED ACTIVITY _t_ _
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IT
._T._-.q I I

i_ CONTINGENCY MET A

GSTDN DAY 001T STS PL

06:oo- MCC
Ag(B6) - POST RELEASE OPS RMS POWERDOWN POST _VA
AUIO/VERN IHST DPY. _) (PDRS OPS, RMS PWRDN) (EVA, _)

Note: Do not stow MPM's (3 Cmn)

VTR SETUP (O2-HST DEPLOY)

ICue Card, _)

06: 10-

06:20--

AI(BI) Config DAP: A, B to AI, Bt
AUTO/VERN

Z

06:30--
-- IPMP ACTIVATION P/TV09 SETUP (PCG)

(PLOPS, IPMP) (PHOTO/TV, P_

L1 fLASH EVAP CNTLR PRI A(B)-ON UPLXNK
.KU OONrIO TO

BETA + MASK

(+21DEO BETA)

CONFID KU-BD FOR COMM LI BAD CNTLR OUT TEMP - HI
06:4O--

(HST DPY, R_}

VTR PLAYBACK (03-HST DEPLOY) VTR (TDR[d & E)

(Cue Card, _)

VTR at TDRI4 & E (06:45-07: 15)

06:50-

07:00



T CONTINGENCY MET Ao STS-31 (FD 02)
RTS _STDN DAY 00I_ STS PLo7:oo- MCC

At(B1) - VTR PLAYBACK (03-NST DEPLOY1 PCG SEEDING (22 DEG) P/TVO9 ACT IPCG)
AUT0/VERN - (Cue Card, _) (PLOPS. CG) (PHOTO/TV, P/IV _CENESI

. VTR at TORIJ & E (06:45-07:15)

07:10--

FILTER CLEANING

(IFM,SCHE{ ULED MAINTENANCE )

07:20-

i 07:30- 4 MNVR IMU ALIGN ATT

STAR PAIR (AI)

A/AUTO/VERN Init MNVR at SS

IMU ALIGN LOG

REQD !_:

-Y , -ZANG ERR __ . --
I 2 3

07:40- ANG:
_x ( }.... ( ) . _( ) .__

_Y ( )_ .__[ )_ .__( )_.__

Az ( )_ .__( )_ .__ ( )_.__
IMU ALIGN S TRK (ORB 0PS) EXECUTION TIME:

MNVR (TRK) -YLV -ZVV

TG=2 BV=5

P=0 Y=270 OM=270
A/AUTO/VERN Init TRK

08:00- w

3-23 FLI PLN/31/FIN A 03/20/90



x CONTTNCr,CV _A=T _-F_ q_ Z_F_C_
o ..... A _ , _...,=,J i _, L.S_,---J

CSTDN DAY001_ STS PL08:00- MCC

AI(B1) - MNVR (TRKI -YLV -ZVV CENTRAL VENOUS PRESS (DSO 462)

AUTO/VERN TG:2 BV:5 (NED, MED DSO'S)
P:O Y=270 OM:270

A/AUT0/VERN Inlt TRK

I

08:10-

08:20-

PRE-SLEEP ACTIVITY

(ORB OPS, _)

08:30- I INTRAOCULAR PRESSURE (DSO 472}
Do not perform (MED, MED DSO'S)
EELS, SUPPLY WATER DUMP

S TRK TARGET ACO INFORM CREW

(HST DPV, RELEASE OPS) GO TO DESELECT
IMU

08:50- f

PRIVATE MEDICAL CONFERENCE I

L09:00- N

3-24 FLT PLN/3I/FIN A 03/20/90 .
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I t

.... STS-31C ONT iNCENC'Y ,v1_ , A U LJ

RTS CSTDN BAY 00_ STS PL,o oo-- - MCC
! -AllB1)

K _ AUTO/VERN FD03 EZ ACTIVITIES:

rood PREP/POST (Cue Card)(30 Min)
PCG FAN INLET CLEANING

MICROBIAL FILTER DTO, Step 2

(ORB OPS, DTO 644)

17:00

I D SLEEP
LA D

-_cK
-TR

ii

S

: IMU ALIGN LOG
REQD ID :

-Y , -Z__ ANO ERR __ __ --
I 2 3

i ANC :

z_x ( ) .... ( ) .... ( ) ....

19:oo- z,Y ( ) ( ) _ ( )
M -- '- -- -- "-- -- -- -

L r y_-p¢ IT TC3td T TM_-:

IB __/ __: _ --_
IR _D

UPLINK
POST-SLEEP ACTIVITy

(ORB OPS, CREWSYS) } IIHI BURN PAD
I- 20:00- PREL NSR BURN

0 I CENTRAL VENOUS PR_ (DSO 462) _: PADz.S Do FC PURGE - MANUAL (MED, M_

STAR PAIR (AI)
A/AUTO/VERN Init MNVR at SS

V V

o N I MNVR (TRK} BIASED +XLV. -YVV

_; _L TO:2 BV=, 0M=110A/AUT0/VERN Init TRK

3-28 FLT PLN/31/FIN A 03/20/90 ,



CON.NGINCYMETA STS'31 (FD03)
RT' CSTDN DAY ooI_ STS PL MCC

r D _ 21:00-- _ --
B K _ (A1)B1 ON-ORBIT RCS BURN

"D R AUTO/VERN (ORB OPS, RCS)
(2 Cmn)

A_
I ( NHI TIG (1/21:12) INTRAOCULAR PRESSURE (DSO 472)

(MED, MED DSO'S)

POST-SLEEP ACTIVITY ]

(ORB OPS, _
ON-ORBIT RCS BURN BURN PAD,

O" (ORB OPS, RC___) Ir REO'D
S (2 Cmn )

Z 22:00- I

AI(B1) _ NSRI TIG 11/22:01) P/TV09 SETUP (PCG) P/TV08 SETUP (IMAX)

H AUTO/VERN (PHOTO/TV. P/TV SCENES) (PHOTO/TV, P/TV SCENES) "UPDATE
T OC DTO PAD " "H_ SPLY DUMP

v oN M SUPPLY MATER DUMP UPDATE

[!_ (ORB OPS, ECLS) P 358.0 .... P/TV09 ACT I(PCG) PCG SEEDING (22 DEG,

-- -- (PNOTO/TV, P/TV SCENES) (PLOPS, ) GG DTO PAD

Y 0.0 __. /

OM 269.0 -- - --" -- - I

23:00-- GC FREE DRIFT (OTO 816)
A4(B3) (ORB OPS, RCS)

AUT0/VERN Steps I & 2
A4(B3) Body Vector 5 pe_ P_d P/TVOS SETUP (MIDDECK)

MAN/VERN Note: Do not qnhibit FES (PHOTO/TV, P/IV SCENES) L
RCS REGULATOR RECONFICURE

k
i 07108 HE PRESS Althree)-OP(tb-OP)

B(three)-OP(tb-OP)then GPC
A(three)-CL(tb-CL) TV(TORI_ & E)

HEATER RECONrIC-B (ORB OPS, EPS) P/TV05 ACT (MIDDECK) ION ARC (GND CNTL-CAB}

ECLSS REDUNO COMPONENT C/O (PHOTO/TV, p/TV SCENES) (PL 0PS, T_N ARC)

I _ _ (ORB OPS, ECLS)

V
A

H N
4T _ _

i _ EARLY TDRS H/O
_M rD

IBK

LDR
LA GRAVITY GRADIENT

T

0 01:00

S CABIN TEMP CNTL RECONEIG

_E ___ MD44F Pin CAB TEMP CNTL actuator
-- -- linkage to actuator 2

I J Ll CABIN TEMP CNTLR * 2

HUMIDITY SEP RECONFIG
L 1 HUMIDITY SEP B - OFF

A - ON RME MEMORY MODULE REPLACE

(PL OPS, RME-III)
V V

_-T A
TS N

ST T-- _ ^.
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CONTINGENCY MET A STS'31 (FD04)
RTS GSTON DAY 002[ STS PL

.:oo-' MEG
AI(BI) - FD04 EZ ACTIVITIES:
AUTO/VERN-

_I Mr/All)

rOOD PR_P/PO_T (Cue Card)(30 Min)

PCG FAN INLET CLEANING & TEMP C R

Log R/IM temp -- .deg C and

SLEEP MET / : --
MICROBIAL FILTER DTO, Step 2

I B
L O IORBr-'_ (ORB OPS, DTO 644)

=A o ....

I R 18:00--

I IMU ALIGN LOG

O REOD ID:
S

-Y , -Z__ANG ERR __

MNVR (TRKI BIASED -ZLV -YVV I 2 3
TG=2 BV=3 OM=II0

A/AUTO/VERN Init TRK
ANG:

AX ( )_ ._ -- ( )_ . -- ( )_ ._ -- JPDATE

H20 SPLY DUMP

Z AY ( )_ ._ -- ( )_ . _ ( )_ . -- OTY TK A & B

_z ( 1_ ._ - ( 1_ .__ ( 1_ .- - UPLINK
SUPPLY WATER DUMP EXECUTION TIME: NC3 BURN PAD

M (ORB OPS, EELS)

I _ __ / __ : _ _ : ----
L

- POST-SLEEP ACTIVITY

l _u (ORB OPS, RC_3.F._Lj__)

_O R (At)fit ON-ORBIT RCS BURN

T AUTO/VERN (ORB OPS, _}
I (2 Cmn)

i 20:00- t CENTRAL VENOUS PRESS (DSO 462)
AI(B1) . 4 NC3 TIG (2/20:04) (MED, MEO DSO'S_

T AUTO/_ERM I
0

&
INTRAOCULAR PRESSUR E (DSO 472)

(MED, NED DSO'S.)

4 MNVR IMU ALIGN ATT T
STAR PAIR (A1)

V A/AUTO/VERN Init MNVR at SS

T IMU ALIGN - S TRK (ORB OPS)
S M 21:00- P/TV08 SETUP (IMA×)

.I MNVR (TRK) -ZLV. _YVV {PHOTO/TV, P_)

_i-L_ r_/ TG=2 BY=, OM=2,0 j-T r _' ==, - A/AUTO/VERN Init TRK

PITVO8 ACT |IMAX)

_ Ll FLASH EVAP CNTLR PRI A(B)-OCF ICBC STBY ENABLE (PHOTO/TV, P/TV SCENES)
K (ICBC Cue Card) MOUTHS or NIGER RIVER

O R
F _ CONGO RIVER

P/TV08 ACT (IMAX) I
(PHOTO/TV, P/TV SCENES I

22:00 _ ICBC - MADAGASCAR

LN 1 N A
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I

?

CONTINOENCMET A STS-31 (FD04)
RTS GSTDN T STS PL

DAY 0O3 MCC
03 : 00-_ _

-- AI(B1)

AUT0/VERN _ IMU ALIGN LOG ICBC STBY DISABLE
I REOD ID: (ICBC Cue Card)

o NS -Y , -ZANC ERR COAS CALIBRATION LOG

1 2 3

T ANG: STAR ID: -Z 30, ANTARES RME MEMORY MODULE REPLACE
S V (PL 0PS RME-III)
L_T _ _× ( )_ .-- -- ( }_ .- -- ( )_ .-- - STAR AVAIL: 06:21 TO 07:15 ,

HB

T . -M AY ( )_ ._ -- ( ) .... ( ) .... -Z A BIAS -- ,

S J I 04:00- P/TV08 ACT (IMAX)
_I_ L _Z ( 7_ ._ _ ( 7_ -_ _ ( )_ ._ _ UPDATE TIME: i : : (PHOTO/IV. PITV SCENES)

Z EXECUTION TIME: ISTHMUS Or PANAMAVIRGIN RAINFOREST:BRAZIL

i I

I RMS PO_IERDOIdN, Step 4
O -- (PORE 0PS, RMS P_IRDN
S

CABIN REPRESS TO 14.7 PSI P/TV05 SETUP (MIDDECK)

T I (EVA, 10.2 PSI CABIN7 (PHOTO/TV, P/IV SCENES)

i

I (2 Cmn)
_o i o5:oo-

S

I , POST EVA ENT PREP P/TVOS ACT (MIDDECK) -TV(TDRI,,)I
(EVA, POST EVA ENT PREP) (PHOTO/TV,I P/TV SCENES] (CREt_ CNTL-CAB)(2 Cmn)A _

T S N 019 JCOAB PMR-OFF Mount COAS-AFT NH2 BURN PAD

_1 E PRE_NSR2BORHPAD

06:00-- (ORB 0RE. RC_.._S)
(2 Cmn)

(AI)Bt "

AUTO/VERN" J
AI(BI) - I NH2 (3/06:17}
AUTO/VERN* 4 MNVR IMU ALIGN ATT

STAR PAIR (A1)

A/AUTO/VERN (06:20) Init MNVR "UPDATE
O IMU ALIGN - S TRK (ORB OPS) NSR2 BURN PAD,
S G COAS CALIBRATION (ORB 0PS) IF REO'D
_T 019 JCOAS PtJR * OFF Stow COAS Report todav's IMAX

S 0N-0RBIT RCS BURN scenes and film usage

T H 07:00-- (ORB OPS, RCS) PRE-SLEEP ACTIVITY

(AI)BI - (2 Cmn) (ORB OPS, CREW SYS)

AUTO/VERN" 4 NSR2 (3/07:05}

MNVR (TRK) BIASED .ZLV +YVV CENTRAL VENOUS PRESS (DSO 462)

At(B1) - TO=2 BV=E (MEO, MED DS0'S)
AUTO/VERN" P=90 Y=340 OM=270

A/AUTO/VERN Init TRK

SUPPLY WATER DUMP JPDATE
(ORB OPS, ECLS7 H20 SPLY DUMP

INTRAOCULAR PRESSURE (OSO 472) OTY TK A & B

(MED, _

00:00 _ _ _

3-35 FLT PLN/31/FIN A 03/20190
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_O"',.S,NCV MET _ STS-31 (FD0_
__E_ CSTON DAY 003_ STS PL,,:oo-- - MCC

g TDO5 EZ ACTIVITIES:

c -- AI( _ (1 Hr/AII )
AUTO/VERN FOOD PREP/POST (Cue Card)(30 Min)

PCG FAN INLET CLEANING

C MICROBIAL TILTER 0TO Step 2

T (ORO OPS, DTO 644)
S

t4:00,

F_

K 15:OO-- SLEEP

J
16:00--

M B

I D IORR_ -
LAD

]I--K , --,_],-

i 1
0

S

17:00-

POST-SLEEP ACTIVITY

(ORB OPS, CREWSYS)

_--- Note: Consume one

fluid at nleaF (DSO 479 I

18:00_

3-37 FLT PLN/31/FIN A 03120/90



GSTON DAY003T STS PL MCC
16:00 __ _ __

D _ AI(B1)
L [_ Au,o,vcR.

_ _ SUPPLY WATER DUMP UPDATE

I B il (ORB OPS, _CLS) H20 SPLY DUMP

_ D _ OTY IK A & B

A CENTRAL VENOUS PRESS {DSO 4G2)

P0$T-SL£EP ACTIVITY (NED, M_

(ORB 0PS. CREW SYS) [19:00- I
Note: Consume one INTRAOCULAR PRESSURE (DSO 472)

]I ext ..... tai f (MEO, MED DSO'S)....
fluid at meal (DSO 479) T

4 MNVR IMU ALIGN ATT

STAR PAIR (A1)
A/AUT0/VERN Init MNVR at SS

M
I IMU ALIGN - S IRK (ORB OPS) P/TV08 SETUP (IMAX)

L MNVR (IRK) -ZLV, _YVV (PHOTO/TV, P/TV SCENES)
TG_2 BY=3 OM=270

r _u A/AUTO/VERN Init TRK

I B K APU STEAM VENT HIP ACT

_D R R2 BLR CNTL'RIHTR(three) -B

T 20:00- PMR (three) -ON P/TVOB ACT tIMAX_
(PHOTO/TV, P__)

IMU ALIGN LOG CONGO RIVER

FCS CHECKOUT REOD IO: P/IV07 SETUP (CREW CONI) I

(ORB UPS, GNC) (PHOTO/IV, P/TV SCENESJ

(2 Cmn) -Y , -ZANG ERR __
1 2 3

ANG :

_x ( )_ .__ ) .... ( )....

T I 2,:00 ov(,_.__)___(,_.__

SVV/_ l _

.1A ,Z { )_._ I_._ I
M rxr_IITT_N TTMF"

HE; --' ........
L_ A3(BI) RCS HOT FIRE TEST

A_ MAN/NORM (ORB OPS, RCS) (2 Cmn) PITY08 ACT (IMAX)

I (PHOTO/TV, PITY SCENES)

i K AI(BI) Conlig OAP: A to A/ PITVO9 SETUP (PCG) MOUTHS OF NIGER RIVER

01 R AUT_E_I I (PHOTO/TV, P/TV SCENES] I

S L :

T MNVR T_R_ ATT
R=202 P=I!0 Y-313

APU COOL OFF (On MCC Cue) P/IV09 ACT (PCG) PCG DEACTIVATION 122 DEG} INF_M CREW

R2 APU FUEL PUHP/VLV COOL A-0FV (PHOTO/TV P/TV SCENES] (PLOPS, _ ) GO_F_-A--_-
COOL OFF

H V(TDR[4 & E)

T L(CREWCNTL-CAB

S

APU HTR RECONIIG (ORB UPS, APU/HYD)

L 1 A 03/20/90



CONTI.CENCY MET A STS'31 (FD0
RIS CSTON DAY 003 T STS PL

• 23:oo- MCC
H I At(BI) P/TV09 ACT IPCG) PCG DEACTIVATION t22 DEGt
T I _ _ AUTO/VERN (PHOT0/TV, _J_,_} (P10PS, PCG}

s v C M _0 I |T A I 8 K POATE
L O R AMOS TGA

S LA w

0
i

S CREI_ CONF P/TV07 ACT ICREM CONF) V(TORE)

004 rAil) (PHOTO/TV, P/TV SCENES (GNO CNTL-CAB)
00:00. _ I --

O
T
S LI FLASH EVAP CNTLR PRI A(BI-OFF

MNVR (TRKI -_LV, +XVV

TC=2 BV=3 0M=180A/AUT0/VERN Init TRK

(A1)B2H
MAN/NORM

T _ 4 AMOS RCS TEST

_I/ B _ AllB2}
T AUTO/VERN (ORB 0PS,TCA: 4/00:40:04
S NM
_ 01

_MOS TCA

MEAL

(All)

I

Note: Comsume one
extra container of

fluid {_SO 479)

_102:00 l

Pcs 1(2) CONrIG(ORB 0PS)(2Omn)
T

v s

S H (At)B2
T M 4 AMOS RCS TEST

S _I MAN/NORM Config DAR: AI/AUTO/VERN (ORB OPS, AM_) P/TV08 ACT (IMAX)
A L AI(B2) - MNVR (TRK) -ZLV a ð�F�TCA:4/02:23:tg (PHOTO/TV, P/TV SCENES.)

AUTO/VERN
N T TG=2 BV=3 0M=270 ISTHMUS OF PANAMA

A/AUTOIVERN Init TRK VIRGIN RAINrOREST:BRAZIL APC STOW

LI FLASH EVAP CNTLR PRI A(B)-ON I (ICBC Cue Card)
RME DEACTIVATION/STOW

03:00- Chan_e DAP B to B1 (PL OPS, RME-III)

I AI(BI) " I RAD DOSE STOW (DS0 469)

0 AUTO/VERN" r (MED.

/
[ _ CABIN CONPIG/STO_

v IArl)

g'
T

s _ _

3-39 FLT PLN/31/rIN A 03120/90



I

CON',N_.ENCY MET A STS'31 [r-uu5)"-
's CSTDN OAY 004 T STS PL

o4:00-- - _ MCC
AI(B_)
AUTO/VERN

IMU ALIGN LOG

REQD ID:

-Y , -Z ANC ERR
I 2 3

ANC :

_x ( )_ ._ _( } .__ )_ ,_ _

05:00- CABIN CONF IG/S TO1,#
All} &Y ( )--"-- - ( )--"-- -- )-"--

_,z ( ) .... ( ) .... ) ....
EXECUTION TTME:

T

00:00"
Report today's IMAX

scenes and I i Im usage

4 MNVR IMU ALIGN ATT

STAR PAIR (At)

AIAUTO/VERN Init MNVR at SS
IMU ALIGN - _ IR K (ORB OPS) CENTRAL VENOUS PRESS (DSO 462)

MNVR (TRK) -_LV, +YVV (MED, MED TDSO'S)

C 07:00-- TC=2 BV=3 0M=270
T A/AUT0/VERN Imlt TRK
S •]
TH

(ORB 0PS, ECLS) PRE-SLEEP ACTIVITY INIRAOCULAR PRESSURE (DSO 4721 .H20 SPLY DUMP

(ORB UPS, CREW SYS) (MED, M_J_J_) OTY TK A & B

Note: Consume one

extra container of

fluid at meal (DSO 479)

08:00-

0
S

09:00-

L LN 1 N A 03/20/90
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SOLAR ARRAY DEPLOY FD2 EVA

The Solar Array Deploy FD2 EVA Timeline is designedto accommodate
delayingHST release until Rev 20 followingan EVA to manually deploy the
solar arrays. The timelinerepresents a worst case scenario (from a
power critical standpoint)in which both solar arrays require manual
deployment. An SDM failurewas chosen insteadof a latch or PDM failure
becausean SDM failurewould occur later in the timeline. While the EVA
crewmembersare preparingfor the EVA, the aperture door latch is
releasedand the high gain antenna is deployed per the nominal times.
The 10.2 psi cabin EVA protocol is used. The 10.2 psi cabin depress and
EMU C/O are performedFDI in the nominaltimeline. The nominal timeline
also includespart of the EVA preparationactivity in which the EVA
crewmembersdon the liquid coolingventilationgarments (LCVG) in order
to expedite preparationin the event the EW_ is required on FD2.
Additionalassumptionsare shown on page 4A-.2. The timeline is based on
the nominal Cycle 2 trajectory.

4A--1 FLT PLN/31/FINA



FD2 EVA

FD2 SA DPY EVA

THE FD2 SA DPY EVA TIMELINE MAKES THE FOLLOhlING ASSUMPFIONS:

- A GENERIC SDM FAILURE MODE hlAS ASSUMED I.IHICH I.IOULD
AFFECT BOTH SDM'S.

P[_ THE NOMINAL TIMELINE. THE EVA CMN [41LL PERFORM EVA

PREP THROUGH LCVG DONNING ON THE MORNING OF FD2.

- AI THE FIRST INDICATION OF POSSIBLE fAILURE OF THE SA RETURN TO NOMINAL TIMELINE AT 01112:00 MET
SDM TO DEPLOY. THE EVA CMN 141LL CONTINUE EVA PREP.

- A 50 MINUTE PREBREAIHE IN IHE EMU I_IILL BE DONE BEFORE
AIRtOCK DEPRESS hlITH THE EXCEPTION OF THE FOLLOWING ACTIVITIES:

EVA CMN CAN TRANSLATE DURING ORBITER AND MRS MNVRS.
- VIR SETUP. VTR PLYBCK, FILTER CLEANING. AND IPMP NEED

- THE MANUAL DEPLOY OF BOTH SA SDM'S CAN OCCIIR

SIMULTANEOUSLY AND HILL TAKE 25 MINUTES. TO BE RESCHEDULED ON FD3.

E\,A CMN WILL REMAIN ON THE HST UNTIL THE STOCC

_hMMANDING OF OLD RELEASE IS COMPLETE
AN ADDITIONAL 15 MIN OF STOCC COMMANDING IS R[DUIR[D

FOLLO(_IING THE COMPLETION OF EVA ACTIVITIES

IdHIL£ THE EVA OMN PREPARE FOR THE EVA. THE REMAINING

CMN I_IILL CONTINUE THE HST DPV ACTIVITIES P[R THE

NOMINAL SCHEDULED TIMES

- A/L REPRESS I.IILL OCCUR AFTER HST RELE/,SE

S FRK TARGET ACO AND RADAR NAV FOR NCI ARE NOT PERFORMED

IMAX, DSO 462. AND DSO 472 ACTI_,'ITIES ARE NOT ACCOMPLISHED
ON FD2

4A-2 FLT PLN/3I/FIN A 03/20/90
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I 4 Ip I I_MET :OO1 .....,.....,.....,.....,.....,.....,.....,.....,....._,,,,,,,,,,,,.....,.....,.....,.....,.........,...........,.....,..........,,,,,,

!A ! tl:l_ss NRsS,RACE,NOROEOEP,SEP2 '_OS LT r L S POST U K RCS
STS MEAL N M M E EL EAS'E M M SLEEP

N EL A R

N _ s E Rv Rv TLEFLI

/TVO4 _)
P/TVO3 ACT HST DPY ;,ETUP P/T"04 ACT HST PRE SLEEP

5 U I '_RIo /t N /El

i o - PIPOST

EVA PREP M EVA PPEP EVA R _1
I E sl r
N S SI

s Vl

'f -P$
' OU

PRE HST APPENDAGE DPLY S P

H_,T; APP E_A SUPPORT TPL
HBLRTH DPY SA +SDM -SDM AD MAN

t
PDM DPY DPY LAT HCA SA OLD E I?

IOPY_ FAIL FAI_L REL_ ,DPYx _ IOPY iREl'_ ,_

...... 'I'"IIt'r_T? ..... _'"_TT_:-t''+7_T_l'"l'l''il I ._..I ..... _.......... L.... I ..... , ..... I ..... , .... I ..... , ..... I ..... , .....OA_I_._ ,,I I,
oR,,i, I6 t 17 I '8 19 i 2o 21 [ 22 I 23

-- MIL --VAN
RSTDN --[_DA --NIL

---DKR -BDA
Cr)VERAG E --VAN --VAN

--MIL -VAN
--RDA

Clan T INCENCY V I _ ----v Ib --IU_ _-- l U:> --iU_ --_ I
RTS - IOS --GFS --GTS --GTS --GTS --HTS

--CTS --HTS --HTS --HIS --HIS --( S
COVERAGE

-- HTS --VTS --/ITS -VTS --IOS

E ...... 4 F I I- I I 4 ! I l I I (_DRS
'_ :z_ .... J _ I I I I t 1 _ ', I I I I F-------

ATTITUDE SA DPY ATT 4 RELEASE /liT ( J _--_-Z TQT IRK _ { YLV -ZVV
•APP DPY AfT 4 I--SEP _ IIMU I

HST COMM PSP BYPASS I
•LGA DIRECT

_HSF CONTINGENCY _MNVR HST TO EVA ACCESS _-YLV, -ZVV
_EVAPREP (EVA. EVA PREP) eEVA ACCESS_Step 3 (PDRS. OFF-NON 0PS.) oKU.BD COMM CONr

_BIASEO +×SI _DEPRESS/REPRESS (Cue Cald)_TG=4 BV=5 P=16 Y=0 0N=358 oRAD OUT NOR_

NOTES: • = GROUND COMMANDEO ACTIVITY lISA DEPLOY (EVA, HST EVA PROC) _DEPRESS/REPRESS (Cue Card)

_MNVR HST TO EVA ACCESS (PDRS. OFF-NON OPS)

FD2 SA DPY EVA ,,N',, HSF TO EXT PARK ,POST EVA SUPPORT (EVA. POST EVA)

4A-3 _POSTEVA (EVA, POST EVA) FLT PLN/31/FIN A 03/20/g0
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FD5 RENDEZVOUS/EVA

The FD5 Rendezvous/EVATimeline is designed to accommodatea FD5
rendezvouswith the HST and an EVA to manually open the aperture door. Z

If the GO for rendezvousis received after crew wakeup on FD4, rendezvous _
will be plannedfor FD5 and this timelinewilIEbe used. The request for _
rendezvouscan be made as late as HST release+45 hrs. The 10.2 psi
cabin EVA protocol is used. The 10.2 psi cabiindepress and EMU C/O are
performedon FD1 in the nominaltimeline. Additional assumptionsare
shown on page 4B-4. This contingencytimeline is based on the nominal
Cycle 2 trajectory. This trajectorydoes not includethe rendezvous
burns, thereforethe day and night passes on the contingencytimeline are
approximate.
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GMT (OH:M) I MET (D:H:M) [ CST (D:H:M) I FD/ DOYI BETA [MOON I HOUSTON DATEI FLIGHT l' EDITION I PUB DATE

o.:o,,.,CST:o."9:":", Ioo :,i:0? o.:,oo:,ooIo'B,'9:'"o.:o.:,o,,0.CSTI -,.2 ® I 2.,,0.0 STS-.,I .HALREVA1i I i ' I i i I i I t I / i I _ _ _ I ' F f 03/20/90L =_ _ CST:O. _ t ' I ' ' 'FD :004 20 21 22 : OOS 6

MET :003 tl,,I,,i, ,,i,,I .... i,,I,,ll ,,i,,I .... i,,I,,B, ,,E,,I,,I .... i,, I,, i , , ,1 , ,_,, i, , ,i, ,I ,, i ,,I ,,i ,,i , ,i , ,,i,,I,,i, ,,i,li=,l,,

NC5 NH_ TI

STS SLEEP RENDEZVOUS 0PS

/TV04
THE ros RNDZ/EVA TIMELIN[ MAKES THE FOLLOMINQ ASSUMPTIONS: POST SLEEP P P/TV04 ACT HST

THE OO FOR RNDZ CAN BE RECEIVED AS LATE AS

RELEASE + ,5 MRS. _ I

- EVACMHCANTRANSLATEDURINOORBITERAND"MS.NVRS. [I I _%_PI s

• A 40 MIN PREBREATHE IN THE EMU MILL BE DONE BEFORE 4 U

AlL DEPRESS. 0 I

THE AD MANUAL DEPLOY EVA TASK WILL TAKE 15 MINUTES. T EVA
THE BURN TIMES ARE APPROXIMATE. EVA PREP M PREP

- GRAPPLE TIME BASED ON RNDZ SEQUENCE IN RNDZ C/L. I P

- A/L REPRESS WILL OCCUR AFTER HST RELEASE. N /
- AN EXTRA FLIGHT DAY WILL BE ADDED TO THE MISSION D

FOR THIS CONTINGENCY CASE. I 0

IMAX AND AMOS OPPORTUNITIES ARE N0T ACCOMPLISHED ON FD5,

PL

..... J..... i ..... I ..... I ..... _..... I ..... _..... I ..... I ..... I ..... J..... i ..... , ..... I ..... _..... I ..... , ..... i ,.,I ..... i ..... , ........ I .... "
DAY/NICHT

oR°,, _3 ! s4 I _s I s6 I s_ t 58 s9 6o
--LJKH --UKH --IJKH

--DKR --MIL --VAN
OSTDN -MIL --BDA --MIL

--BDA --DKR --DDA
COVERAGE --DKR --VAN --DKR

--MIL --MIL
--BOA --BDA

RT_ --OTS --HTS --VTS

COVERAGE --IOS --VTS OS

--IOS --IOS

TDRS c I I I I I. 4 I I _ t i -I t
I_ t I ] I i I I I I i I I I

ATTITUDE _L . _YVV _ i _NDZ
IIMU I

gRNDZ TIMELINE (RNDZ, RNDZ TIMELINE _HST CONTINGENCY _IL DEPRESS

_OS0 462 CENTRAL VENOUS PRESSURE _EVA PREP (EVA. EVA PREP) )EPRESS/REPRESS

_ 10.2 PSI MAINTENANCE (EVA, 10.2 PSI CABIN.) (Cue Card)

NOTES: eDSO 473 DELAYED HYPERSENSITIVITy

IEOUIP PREP (EVA, EQUIP PREP_)

FD5 RNDZ/EVA
45-4 f-LT PLN/3 l/FIN A "03/20/90
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GMT (D:H:M) , ,MET° _ o(D:H:M) CST (D:H:M), FD/, DOY BE & MOON O HOUSTON DATE I FLIGHT I EDITION 1 PUB. DATE
089: 13:44/ R90:01:44 004.:0 ()/ 04:t12:rO0 089:07:44/ 089:19:44 05/ 08gCST 0. MARCH 30,1990 STS*31 FINAL REV A 03/20/90

CST :o8, ' _ _:o I I ' I ' ' _ 14 ,, 16 1, 1_ ' 'TO :005 10 11 12 _ ' I ' I i I I ' I = ] = 1 = i _ 1 '

I ] ] t I ] t '1MET to04 .., ,,_,, .... r,,I,,i .... I..I..J .... I..I..I .... I. I..t.. . I..I ..... I..I..I .... I..I..I .... I..I .... r..I..I. ..I..I..I..I..I..I..I..

EP _.l ". TR _ z zNS L
O ET EP L

() I T _0STR LT L SSTS ;, RI LEASE SPLY DUMP SLEEP

.; oPs ..MN I

UO vl L E

S mR I R R )

d I

P/TV04 ACT HST = I PRE SLEEP
d I

II
,I I

/

_,RI 1 R

/Eil! dE

" _ POST " P NOTE:
EVA 7 R

H EVA E
S S - SLEEP STARTS 15 MIN EARLIER THAN NOMINAL ON FDS.

S - ORBITER DAY BEFORE ENTRY ACTIVITIES blILL BE

l ! PERFORMED ON FD6.
R - PCC OEACT, CREW CONF, RME DEACT, AND DSO 409
E P S STOW NEED TO BE RESCHEDULED ON FD6.
l O U - POST EVA ENTRY PREP t4ILL BE ON FD6.

SP

PL EVA SUPPORT E T P - tO6 AND FD7 TIMELINES ldILL BE UPLINKED REALTIME.
A O - LANDING WILL BE ON ro7.

SA_ AD SAt HGAI S E R

SLEGI DPY SLEW DPY E V T

,I. .... I ..... I ..... I ..... I .... _ ..... I .... [J.L,',I ,I ,,I ..... I ..... =..... i ..... I ..... I ..... I..... I ..... J ..... I .I ..... I ..... I.,,
DAY/HIGHT - IIII

ORBIT I 61 I 62 I 63 64 I 6,5 I 66 I 67 J--VAN
--MIL

GSTON --BDA
--DKR

COVERAGE --VAN
---MIL

--VAN

RTS --HTS --VTS --VTS --10S --GTS

--VTS --IOS --IOS --CTS --HTSCOVERAGE
--GTS --GTS --GTS --HTS --¢TS

E I I I I _ .I I I I I I- _ I"
TDRS 14 i F I I " I I I t i I I I I
ATTITUDE "_ I -REL ATT I _IMU .4 '.

F-_.----EVA ATT--4 F SEP 4 I ZLV +YVV

RNDZ TIMELINE (RMDZ. RNDZ TIMELINE) |RELEASE OPS (HST [}PY. RELEASE OPS) cHAD OUT NORM

HSI UUNIJ. N(.;t;NL:Y IIDEPRESS/REPRESS (Cue Card) ,APT STATION |-ZLV, +YVV
DEPRESS/REPRESS (Cue Card)

,POSTEVA (EVA, POST EVA) x GROUND COMMANDED ACTIVITY
,AD DEPLOY (EVA, HST EVA PROD.) ,POST EVA SUPPORT (EVA, POST EVA)

NOTES: ,TG=4 BV=$ ,EVA ACCESS Step 3 (PDRS. OFF-NOM OPS)
P=132 Y=17 OM=O 0TG=4 BY=5 P=I6 Y=0 OM=358 ,CABIN REPRESS TO 14.7 PSI (EVA. 10.2 PSI CABIN)

,MNVR HST TO EVA ACCESS ,BIASED -ZLV +YVV FD5 RNDZ/EVAIIMNVR HST TO EXT PARK
IIMNVR HST TO EVA ACCESS
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IMAX OPPORTUNITIES
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IMAX

PUG III E EAI TTUE!MAX !N-CABIN CAMERAEARTHSCENETaDC_Tq.,,,._L,_OF nDDnDTIIUITVv,,v,,,u,,=,,- S_,,LDuLL RL_ ,_,.,L

SUBJECT/SITEORAREA PRIORITY PREFERREDMETHOD LENS COMMENTS

Highly visible large scale ocean feature H CREW 60/100
(e.g., plankton bloom or current) CHOICE

Highly visible man-madepollution of H CREW CREW
ocean, land, or atmosphere CHOICE CHOICE

Large scale volcanic eruption H CREW 60
CHOICE

iSunset H OBL i00 Use interior film
at f4.5

I

!Moonrlse or moonset or planet on Earth H OBL i00 Removebeam splitter
horizon

Crew choice beautiful view of Earth with H OBL 40
, Moon in frame

Moving Earth as seen during orbiter L CREW 40
maneuver (e.g.,maneuver to or from CHOICE
gravitygradient attitude)

r'-

r_
Z

CO



IMAX IN-CABINCAMERA EARTH SCENE OPPORTUNITIES

ORBIT
# AOS (MET)** SITE OR AREA PRIORITY PREFERRED ORBIT # OFMETHOD LENS NEXT OPP COMMENTS

13 0/19:55:18 Approach West Coast of H OBL 40 42,56,57
Australia

21 1/08:07:57 !Allof Japan H OBL 60 36,51

29 1/21:26:01 Congo River L OBL 40 44,58

30 1/23:06:05 Mouths of Niger River L OBL 40 44,59

32 2/02:16:17 French Guiana (Kourou) L -ZLV 40 47

32 2/02:17:08 !Mouthsof Amazon L Low OBL 40 47 Look southwest

33 "2/03:51:50 Isthmusof Panama H -ZLV 40 47,48,62 Use OBL method

33 2/03:55:23 Virgin Rainforest: Brazil H OBL 40 34,48,62,63 Look southwest

34 "2/05:40:21 Virgin Rainforest: Brazil H OBL 40 48_62,63 With Andes in
, foreground. May not

be able to view Andes

36 2/08:22:49 All of Japan H OBL 60 51

42 2/18:41:59 ApproachWest Coast of H OBL 40 56,51
Australia

44 "2/21:36:41 Mouths of Niger River L OBL 40 59

44 "2/21:41:34 Congo River L -ZLV or 40 58
OBL

46 "3/01:09:14 SouthernTip of Africa H OBL 40 60,61

47 *3/02:22:39 Isthmus of Panama H OBL 40 48,62

_ *Scheduled in Flight Plan
= **AOS is the acquisition of site (5 deg elevation above the horizon) of the western-most point of the ground area.W

>



IMAX IN-CABINCAMFRA FARTH SCENE nPPOPTHNTTTCq /rnuT,n_

ORBIT
# AOS (MET)** SITE OR AREA PRIORITY PREFERRED ORBIT # OFMETHOD LENS NEXT OPP COMMENTS

47 "3/02:31:43 French Guiana L Low OBL 40 61 Look northeastfrom
orbit track

47 *3/02:32:33 Mouths of Amazon River L -ZLV 40 61

48 "3/04:07:13 Isthmusof Panama H OBL 40 62

48 "3/04:10:54 Virgin Rainforest: Brazil H OBL 40 62,63

51 3/08:37:24 All of Japan H OBL 60

56 3/17:00:23 Sri Lanka and India L OBL 40

56 3/17:14:00 ApproachWest Coast of H OBL 40 57
Australia (80 Mile Beach)

57 3/18:54:57 ApproachWest Coast of H OBL 40
Australia (HammerslayRange)

I

58 "3/20:11:27 Congo River L OBL 40 Look southwestof
orbit track

59 "3/21:51:21 Mouths of Niger River H -ZLV 40

60 3/23:38:43 SouthernTip of Africa H OBL 40 61

61 4/01:01:25 French Guiana (Kourou) L Low OBL 40

61 4/01:23:17 SouthernTip of Africa H OBL 40 1
I

62 *4/02:36:54 Isthmusof Panama H -ZLV 40/
60

r- 62 "4/02:4i:26 Virgin Rainforest: Brazil H OBL 40 63

63 4/04:24:38 Virgin Rainforest: Brazil H OBL 40 With Andes in
z foreground

*Scheduledin Flight Plan

**AOS is the acquisitionof site (5 deg elevationabove the horizon) of the western-mostpoint of the ground area.z



I

IMAX IN-CABINCAMERA EARTH SCENE OPPORTUNITIES(CONT'D)

ORBIT
# AOS (MET)** SITE OR AREA PRIORITY PREFERRED ORBIT # OF

METHOD LENS NEXT OPP COMMENTS

I

r-

**AOS is the acquisitionof site (5 deg elevationabove the horizon)of the western-mostpoint of the ground area.
Z



IMAX IN-CABINCAMERA EARTH SCENE OPPORTUNITIES(CONT'D)

ORBIT AOS (MET)** SITE OR AREA PRIORITY PREFERRED ORBIT # OF
# METHOD LENS NEXT OPP COMMENTS

(.n
i

r
z

**AOS is the acquisitionof site (5 deg elevationabove the horizon) of the western-mostpoint of the ground area.



IMAX IN-CABINCAMERA EARTH SCENE OPPORTUNITIES(CONT'D)

ORBIT
# AOS (MET)** SITE OR AREA PRIORITY PREFERRED ORBIT # OFMETHOD LENS NEXT OPP COMMENTS

(in
i

-o

z

w

_. **AOS is the acquisitionof site (5 deg elevationabove the horizon)of the western-mostpoint of the ground area.

ICBC



ICBC

r_ _ ,_RoE,SOF vrrvnluN_ll*_TP_ Ln,_,,,_6DTW S_LN L TA _ T _nn_n_lllITV

SUBJECT/SITEOR AREA PRIORITY COMMENTS

Snow-cappedmountain H

Earth scene of crew choice H

ICBCEARTH SCENE OPPORTUNITIES

ORBIT ORBIT # OF
# AOS (MET)** SITE OR AREA PRIORITY NEXT OPP COMMENTS

32 2/02:09:18 Whole CaribbeanSea (include L 46,47,61
Cuba, Jamaica,W. Indies)

44 "2/21:49:51 Whole Islandof Madagascar H 45,59,60
I

45 2/23:34:02 Whole Islandof Madagascar H 59,60

46 "3/00:40:31 Whole CaribbeanSea (include L 47,61
Cuba, Jamaica,W. Indies)

47 *3/02:24:30 Whole CaribbeanSea (include L 61
" !_d!es), ,.,,ha_.... .lama!ca, _o" , , , ,

59 3/22:04:21 Whole Island of Madagascar H 60

60 3/23:48:05 Whole Island of Madagascar H

61 4/00:54:37 Whole CaribbeanSea (include L
Cuba, Jamaica,W. Indies)

z *Scheduledin Flight Plan
**AOS is the acquisitionof site (5 deg elevationabove the horizon)of the western-mostpoint of

-. the ground area.



ICBC EARTH SCENE OPPORTUNITIES(CONT'D)

ORBIT ORBIT # OF
# AOS (MET)** SITE OR AREA PRIORITY NEXT OPP COMMENTS

I
_)

z

-. **AOS is the acquisitionof site (S deg elevationabove the horizon)of the western-mostpoint of
the ground area.

z



Trnr EARTH SCENE OPPORTUNITIEStrnNT'n_

ORBIT# AOS (MET)** SITE OR AREA PRIORITY ORBITNEXTOPP# OF COMMENTS

I

0

Z

_. **AOS is the acquisitionof site (5 deg elevationabove the horizon)of the western-mostpoint of
the ground area.

Z
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CONSUMABLES
CURVES

MICI{ABL (_BNES'T MISSION OPHRATIONS DIRECTORATI_
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FLIGHT PLAN NOTES
(CONSTRAINTSAND GUIDELINES)

o A. FLIGHT DESCRIPTION
z

Z

The STS-31 (0V-103)launch from KSC on March 26, 1990 (Cycle2) will
be into a 310 x 330 nm orbit at an inclinationof 28.5 degrees. The
orbital altitude is later circularizedat 330 nm on orbit 5 via an
RCS burn. The mission durationwill be 5 days. Nominal landing
occurs at EDW on March 31, 1990.

Landingopportunitiesare:

Landing
Orbit No. Site Local Time

Nominal Primary 76 EDW 6:59
Backup 76 NOR 8:02
Weather Alt. 76 KSC 10:08

1 Day Late Primary 90 EDW 5:30
WeatherAlt. 90 NOR 6:32

2 Days Late Primary 105 EDW 5:43
WeatherAlt. 105 NOR 6:46

MAJOR EVENTS

LAUNCH (KSC) March 26, 1990
MET (DD/HH:MM) (0/00:00)
Day of year 85
CST/GMT 7:44/13:44

OMS-2
MET (DD/HH:MM) (00/00:48)
DV (fps) 494.7
ORBIT ha/hp (nm) 311/331

RCS BURN

MET (DD/HH:MM) (00/07:11)
DV (fps) 32.2
ORBIT ha/hp (nm) 330/331

HST RELEASE
MET (DD/HH:MM) (01/05:23)

SEP i (LOW Z)
MET (DD/HH:MM) (01/05:24)
DV (fps) 0.6
ORBIT ha/hp (nm) 330/332
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SEP 2 (MINUSX)
MET (DD/HH:MM) (01/05:51)
DV (fps) 1.0
ORBIT ha/hp (nm) 331/332

NH2 (SEP)
MET (DD/HH:MM) (03/0:6:17)
DV (fps) 2.0
ORBIT ha/hp (nm) 329/330

DEORBITBURN
MET (DD/HH:MM) (05/00:00)

LANDING (EDW)
MET (DD/HH:MM) (05/01:12)
Day of year 90
CST/GMT 08:59/14:59

B. CREW

1. The 5 crewmembers flying this mission are:

CDR- Loren J. Shriver
PLT - Charles F. Bolden
MSl - Bruce McCandless
MS2 - Steven A. Hawley
MS3 - Kathryn D. Sullivan

2. The crewmembersresponsiblefor performingan EVA, should one
become necessary,are: MSI will be EVl, MS3 will be EV2, and PLT
will be IV1.

C. ORBITER SYSTEMS

1. Communicationsand Instrumentation

a. The OperationalInstrumentation(OI) system will nominallybe
managed from the ground throughuplink real-timecommands
(RTCs)coordinatedwith the crew.

b. TDRS coverage is supportedby TDRS-E (41 degrees W) and TDRS-
W (171 degrees W) and is the prime mode of communication
coverage.

c. TDRS Ku-band is the prime mode of real-timeTV. There are
also 3 GSTDN sites availablefor contingencyTV support:
GDS(GDX), MIL(MLX), and VAN.

d. TDRS-E and TDRS-Ware available to support Ku-band uplink
(e.g.,TAGS).

7-3 FLT PLN/31/FIN A



e. HDR uplink (e.g.,Teleprinter)is availablethroughTDRS-E
and TDRS-W.

f. There are seven sites availablefor launch support:
MIL(MLX),GDS(GDX),DFR, VAN, BDA, and IOS.

g. There are five GSTDN sites availablefor on-orbit contingency
support: VAN, MIL(MLX),BDA(BDX),DKR, (LndDFR. (Note: DFR
is not shown in the FLT PLN.)

h. There are five sites availablefor landing support:
MIL(MLX),GDS(GDX),DFR, VAN, and lOS.

i. RTS sites are availablefor contingencysupport (4-hourlead
time required): HTS, GTS, VTS, and lOS.

2. Guidance and Navigation

a. The orbiter state vector must be uplinkecIwhenever downtrack
error in the on-board vector becomesgre_,terthan 20 nm, but
is usually uplinkedwhen errors are greater than 5 nm. These
are real-timecalls. In addition,state vectorsmust be
uplinked for specifiedtargetswhen utilizingan orbiting
vehicle as a TGT ID with UniversalPointing.

b. IMU alignmentsoccur approximatelyevery 12 hours in the pre-
sleep and post-sleepactivitiesand prior to major evertts
requiring low navigationuncertainty.

3. EnvironmentalControl and Life Support Subsystem (ECLSS)

a. Two C02 absorbersare installedprior to launch. On-orbit,
the canistersare alternatelyreplaced as requiredper the
cue card.

b. There are four supplywater tanks and one waste water tank
which are loaded for launchwith volumes sufficientto meet
an orbit 3 launch day deorbitwith payloadbay doors (PLBDs)
failed closed. The water managementplan for STS-31 has been
designed to minimize contaminationof the HST while still
maintainingthe capabilityto supportdeorbit. Prior to each
dump, the crew will be informedof the dump quantity. Tanks
A and B will be dumped to a level that will allow the tanks
to be full prior to the next daily group of deorbit
opportunities.

4. DC Utility Power Usage

The followingtable is the DC Utility Power Outlet Schedule_.
This table shows the times of outlet reconfigurationsdurirtgthe
mission.
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STS-31DC UTILITY POWER OUTLET SCHEDULE

MET POSTPRELAUNCH INSERTION ON-ORBIT DEORBIT

OUTLET_-- 0/1:46 0/07:35 0/22:20
PREP

019 PLT* ....... PLT*
MNA

MO52J MS3* ....... MS3*

F1 ...........
MNB

MO13Q PCG PCG PCG PCG PCG

All MSI*,MS2* ....... MSI*,MS2*

MNC A15 CDR* TPR TPR TPR CDR*

MO30F ...........

MNA

OR L15 ....... IMAX --

MNB

NOTES: *Crewmembersuit fan

D. TEXT UPLINK SYSTEM

1. The Text and Graphics System (TAGS) is a high-resolution
facsimilesystem that scans text or graphics material and
converts the analog SCAN data into serialdigital data. This
data is transmittedvia a telemetrylink to the cathode-raytube
hardcopier. Transmissiontime for an 8-1/2 by 11-inchpage can
vary from just over 1 minute to just over 16 minutes dependingon
the hardcopy resolutiondesired. The TAGS can only uplink images
using Ku-band. This Flight Plan assumesKu-band forward link is
availablefor both TDRS-E and TDRS-W, and TAGS is the primary
mode of text uplink. Instrumentationhas the capability to
uplink onboard hardcopiercontrol commandsvia S-band or Ku-band
for power on, advance,ready, standby,and off.

2. The teleprinter(TPR) will provide a backup on-orbit capability
to receiveand reproducetext-onlydata from MCC. The TPR uses
S-band and is not dependenton TDRS Ku-band. TPR requires 1 to
2.5 minutes per message, dependingon the number of lines (up to
66).

E. TELEVISION/PHOTOGRAPHY

1. The CCTV systemsprovide two color, wide-anglecameras for in-
cabin coverage. There will also be five PLB TV cameras, (A,B,C,D
and a keel camera) and two RMS cameras (elbow and end effector).
There are three different lens assembliesfor the PLB cameras
(color lens assembly,monochrome lens assembly,and wide-angle
lens assembly). The type of lens assemblyfor each PLB camera is
documented in the Flight RequirementsDocument.

P 2. There is a video tape recorder availablewith 30-minute
cassettes.

3. Three camera systems are available: 35mm, 16mm, and 70mm.
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F. PAYLOADS

I. Hubble Space Telescope (HST)

The HST is an optical observatorysystem designed for extended
orbital operatinglife. The HST will be maintainedby orbiter
revisit flightsand EVA replacementof scientificinstrumentsand
components. The HST is composedof three major elements: the
Optical TelescopeAssembly (OSA),the SupportSystem Module
(SSM),and the Scientific InstrumentsISis). The SSM includes
all external structureand provides HST interfacewith the STS.
The HST is removed from the payload bay and released using the
RMS. The HST will perform systemscheckout:after release,during
which time the orbiterwill maintain revisii:capabilitysi_oulda
contingencyarise.

2. IMAX Cargo Bay Camera (ICBC)

The ICBC is a 70mm color motion picture camera system,consisting
of a camera, lens assembly and a film magaz_inecontaining
approximately2000 feet of film. The camer(Lis housed in an
insulatedpressurizedenclosurewith a movable lens window cover.
This containeris mounted on the port side of the aft payload bay
on an extendedadaptive payloadcarrier. The payload is
controlledfrom the Aft Flight Deck with th(_AutonomousP(_load
Controller (APC). Scene opportunitieswill be provided to the
crew both pre-flight and real time, and shall includethe HST
deployment and Earth viewing.

3. IMAX

The IMAX payload is a 70mm motion picture camera system. The
camera and supportingequipmentare stowed in the middeck. On
this flight, IMAX will be used to photographHST deploy
activitiesand various Earth features. Earth view opportunities
will be providedto the crew pre-flightand in real time.

4. SE 82-16 (Investigationsof Arc and Ion Behavior in Microgravity)

The experimentwill observe the effectsof microgravityon an
electric arc. The absenceof convectioncurrents in a weightless
environmentwill keep the arc from rising. This experimentwill
also study the effect of a magnetic field on an arc without
correction. An Arriflex 16mm camera will be used to photograph
the experimenton-orbit.

5. IPMP (Investigationsinto PolymerMembrane Processing)

The primary goal of IPMP is to study the fundamentalsof making
membranes for industrialseparationapplications. Studying the
role of convection-drivencurrents in transportprocessesmay
help determinethe influencesof these proce_seson membrane
morphology. It is anticipatedthat the resultingpores of the
polymericmaterialwill have a more uniform configurationthan
that possibleon Earth. The two IPMP units !_hatwill be flown do
not require any power or data interfaces. A crewmember is only
required to open the valves on each unit.
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6. PCG-III (ProteinCrystalGrowth III)

The PCG payload is designed to conduct experimentswhich will
supply informationto the scientificmethods and commercial

_ potentialfor growing large high qualityprotein crystals in
microgravity. The PCG will be installedand operated on the
orbiter middeck. The crew is required to activatePCG and to
record the resultingcrystals on film.

7. RME-III (RadiationMonitor ExperimentIII)

The RME measures the radiationat differentlocationsthroughout
the orbiter. The equipmentcontains a LiquidCrystal Display
(LCD) for real-timedata display and a keyboardfor controlling
its functions.

8. AMOS (Air Force Maui OpticalSite)

The primaryobjectiveof the AMOS activity is to use the orbiter
during cooperativeoverflightsof Maui to obtain imageryand/or
signaturedata to supportthe calibrationof the AMOS ground-
based sensorsand to observeorbiterplume phenomenology. No
unique onboard hardwareis associatedwith the AMOS test.

G. ON-ORBIT DTOs

1. MicrobialFilter Resin Checkout (DTO 0644)

The purpose of DTO 0644 is to verify that the new resin in the
orbiterwater system'smicrobialfilter introducesthe proper
concentrationsof iodine into the potablewater produced by the
fuel cells. In order to verify this, the temporarymicrobial
filters installedin line at the galley, where water temperatures
are lower,must be disconnectedinflight. Iodineconcentration
measurementsare then taken on each flight day.

2. Gravity Gradient (GG) Attitude Control (DTO 0816)

The purpose of DTO 0816 is to find a preciseGG attitudewhich
balances aerodynamic,angularmomentum and GG forces so that
attitude oscillationsare minimizedcompared to steady state
ones. The second objective is to determinesteady state attitude
oscillationsand the sensitivityof these oscillationsto
attitude and rate errors at GG initiiation.Data shall be used to
refine the computer models used to predict releaseattitudes.

H. ON-ORBIT DSOs

1. NoninvasiveEstimationof Central Venous Pressure (DSO 462)

The objectiveof this investigationis to measure the
physiologicaladaptationto the headwardfluid shift that occurs
in microgravity. The noninvasivetechniqueof determiningCVP
uses a mouthpiecewith varyingresistanceand a probe that

I- utilizes dopplerflowmetry. The specifiedcrewmemberwill begin
measurementsas early as possible on FDI and as often as possible
during pre- and post-sleepperiods.
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2. InflightRadiationDose Distribution(DSO 469)

This DSO will establish,evaluate,and verify analyticaland
measurementmethods for assessingand managing health risks from
exposureto space radiation. The radiationenvironmentwill be
measured inside the orbiterwith a tissue equivalentphantom of
the human head. This phantomhead will be mounted at a thinly
shieldedregion of the starboardmiddeckwa]l. Characterization
of the neutroncomponentsand of heavy ions from stoppingprotons
will be accomplished.

3. InflightIntraocularPressure(DSO 472)

Pressuremeasurementsobserved in bedrests;:udiesduring :zero
gravity on the KC-135 and on the D-1 ShuttleMissionwere 20-25%
above normal preflight levels. The possible deleteriouseffects
of sustaineddeviations in intraocularpressure (IOP) are
difficultto predict since no statisticallyvalid in-flightdata
exists. Even though a few days or weeks of elevated IOP would be
harmless,months or years of sustainedhigh pressure due i:o
microgravitycould cause ocular disturbance_;.The purposeof
this DSO is to collectbaselinedata to def_inenormal lOP ranges
in microgravityand to determinethe magnitLldeof pressure rises
to be expected in crewmembers. A tono-penwill be used to
measure the lOP of each crewmember.

4. Delayed-TypeHypersensitivity(DSO 473)

The purpose of this DSO is to detect immunologicalalterationsin
the human system resultingfrom spaceflight. Delayed-type
hypersensitivity(DTH) will also assess the impairmentof in vivo
cell mediated immunityand the medical significanceof immune
dysfunctionevents.

5. HyperosmoticFluid Countermeasure(DSO 479)

The purpose of this DSO is to comparedifferentconcentrationsof
salt and water in order to determinewhich concentrationprovides
optimumprotectionagainst orthostaticstresseswhen returningto
Earth. When the osmolalityis greater,protectionagainst:
orthostaticintolerancelasts longer. Each crewmemberwill drink
one extra containerof fluid at each meal or the day before
entry. On entry day, each crewmemberwill take an appropriate
countermeasure.

6. DocumentaryTelevision (DSO 0901)

The purpose of DSO 0901 is to provide live televisionor VTR
dumps of crew activity,orbiteroperations,payloaddeploy-
ment/retrievaland operations,,Earthviews, rendezvousand
proximityoperations. Telecastsare planned for communication
periodswith seven or more minutes of uninterruptedviewirg time.
The broadcastis accompaniedwith operationalair-to-ground
and/or operationalintercomaudio. VTR recordingmay be used
when live television is not possible.
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7. DocumentaryMotion PicturePhotography(DSO 0902)

The purpose of DSO 0902 is to providedocumentaryand public
affair motion picturephotographyof'the orbiter'sbasic capa-

J- bilities and key flight objectives. Documentationshall include
launch,crew activities,HST deployment,landingand unscheduled
items of interest.

8. DocumentaryStill Photography(DSO 0903)

The purpose of DSO 0903 is to provide 35mm and 70mm still
photographyof crew activities,orbiteroperations,HST
deployment/retrievaland operations,Earth views and unscheduled
items of interest. Exteriorphotographyrequiresthe 70mm format
and interiorphotographyrequiresthe 35mm. _
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DAP BOOK

DAP A CONFIGURATIONS

AI* A2 A3 A4 AS A6 A7 A8 Ag AIO All A12 A13

TRANSLATION

PULSE ft/sec 10.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.05 0.10 0.10

ROTATION

DSC RT NORM °/sec 0.200 0.400 0.200 0.200 0.200 0.200 0.500 0.200 0.200 0.2 0.2
VERN °/sec 0.200 0.400 0.200 0.008 0.200 0.200 0.200 0.200 0.200 0.2 0.2

PULSE NORM °/see 0.10 0.10 0.30 0.10 0.10 0.10 0.10 0.10 0.10 .04 .04
VERN °/sec i0.010 0.010 0.010 0.010 0.050 0.010 0.010 0.010 0.010 0.010 0.010

,co COMP NORM °/sec .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
VERN °/sec .000 .000 .000 .000 .000 .000 .000 .000 .000 .00 .00

DEADBAND

ATT NORM (deg)5.00 1.00 5.00 1.00 5.00 5.00 3.00 2.00 2.00 2.0 5.0
VERN (deg)1.000 1.000 1.000 0.070 1.000 1.000 1.000 1.000 1.000 2.0 2.0

RATE NORM °/sec!0.20 '0.20 O.ZO 0.?0 0.?0 0.20 0.20 0.20 0.20 '0.2 0.2
VERN °/sec .020 .020 .020 .010 .020 .020 .020 .020 .020 .05 .05

JET OPT

P 1 1 3 1 1 3 1 1 1 1,3 1,3
r--n y 1 1 3 3 1 3 1 1 1 1,3 1,3-4

C_T_C_ o Io o o o o I° I° I° I o_ o_Z

*I-LOADEDOPS-2 DAP Configuration



DAP B CONFIGURATIONS

BI* B2 B3 B4 B5 B6 B7 B8 Bg

TRANSLATION

PULSE ft/sec 0.02 0.02 0.02 0.02 0.02 0.05 0.01 0.1 0.1
ROTATION

DSC RT NORM °/sec !0.500 0.200 0.200 0.200 0.200 0.500 0.200 0.2 0.2
VERN °/sec 0.200 0.200 0.200 0.008 0.016 0.200 0.200 0.2 0.2

PULSE NORM °/sec 0.04 0.04 !0.04 0.04 0.04 0.04 0.04 .04 .04
VERN °/sec 0.002 0.002 0.002 0.002 0.002 0.002 0.002 .005 .005

, COMP NORM°/sec .00 .00 .00 .00 .00 .00 .00 .00 .00
VERN °/sec .000 .000 .000 .000 .000 .000 .000 .00 .00

DEADBAND

ATT NORM(deg) 3.00 3.00 3.00 0.30 3.00 2.00 2.00 2.0 0.5
VERN(deg) 1.000 1.000 1.000 0.I00 0.033 1.000 1.000 2.0 1.0

RATE NORM°/sec 0.20 0.20 0.20 0.20 0.20 0.20 0.20 .2 .2
VERN°/sec .020 .020 .020 .010 .020 .020 .020 .08 .02

JET OPT

P 1 3 1 3 3 1 1 1,3 11,3
_ Y 1 3 1 3 3 1 1 1,3 1,3

_ CNTL ACCEL 0 0 0 0 0 0 0 4 5Z

_ *I-LOADEDOPS-2 DAP Configuration

Z
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DAP BOOK
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FLT PLN/31/O/BAS

UNIVPTG FLT PLN/31/O/BAS

TGT IO = 1 OrbitingVehicle
= 2 Earthctr
= 3 Earthtgt

InputI.AT(±90)
LON (±180,+ = East)
ALT (-3444.0to

20000.0nm)
= 4 Sun ctr
= 5 Celestialtgt

InputRA (0-359.g9)
DEC (±90)

= 11-110Nay Stars
BODY VECT= I +X*

= 2 -X*
= 3 -Z*
= 4 PTC (~2+ below +X)*
= 5 Optional

Input P (0-359.99)
Y (270-359.99,0-90)

* inoutOM �OM(0-359.99_
MON AXIS = I +X

2 -X

G20 DAP CONFIG
CNTLACCEL = 0 Orbiteralone JET OPT = I Norntal

= 1 Extendedpark = 2 Nos_only
= 2 Low hover,90 deg = 3 Tall only

roll,EVA access
= 3 Highhover,recapture
= 4 go deg pitch
= 5 Appendagedeploy,

release

TOP
BACKOF FRONTCOVER

'DAPBOOK'
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TOP

t
DAP PURPOSE

AI - NOMINAL
IMU ALIGN
LOSSOF VERN
(NOSE& TAIL)

A2 - PTC
A3 - RCS HOT FIRE
A4 - GG
AS - IMU ROTATION
A6 - LOSSOF VERN

_ (TAILONLY)
A7 - (Blank)
A8 - PRE/POSTDEPLOY
A9 - RENDEZVOUS
AIO - PROXOPS
A11 - (Blank)
A12 - HST
A13 - HST LOSSOF VERN

FLT PLN/31/O/FIN

AI

+
TOP

DAPA1 A1

PURPOSE: TRANSLATION
O.I 0 1 PULSE

NOMINAL
IMU ALIGN ROTATION
LOSSOF VERN 0_.2 0 0 2 OSCRT NORM
(NOSE& TAIL) 0.2 0 0 3 VERN

0.1 0 4 PULSE NORM
0._0.1 0 5 VERN

.0 0 6 COMP NORM
.0 0 0 7 VERN

DEADBAND
_ _5.00 8 ATT NORM

_ 1.0 _00 9 VERN

0.2 0 10 RATE NORM
.0 2 O 11 VERN

1 12 JET OPT P
_i 13 Y

(3 14 CNTL ACCEL

FLT PLN/31/O/BAS FL,T PLN/31/O/BAS
.f

TOP
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DAPA2 A2

PURPOSE: TRANSLATION
0.1 0 1 PULSE

PTC
ROTATION

0-_ 0 0 2 DSC RT NORM
0-_ 0 0 3 VERN
0.1 0 4 PULSE NORM

0.0 ! 0 5 VERN
•0 0 6 COMP NORM

.0 0 0 7 VERN

DEADBAND
_ !-0 0 8 ATT NORM

_ !-0 0 0 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

! 12 JET OPT P
! 13 Y

Q 14 CNTLACCEL

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

A3

TOP
TOP

,2 @
DAPA3 /_3

PURPOSE: TRANSLATION
0.1 0 I PULSE

RCS HOT FIRE

ROTATION
0.2_0 O_ 2 DSC RT NORM
0.2_(30 :3 VERN
0.3 _0 4 PULSE NORM

0.0 1 0 5 VERN
.0_0 6 COMP NORM

.0_O_0 7 VERN

DEADBAND
_ 5.0 0 8 ATT NORM

_ 1.0 0 0 9 VERN

0.2_O_ 1(3 RATE NORM
•0 2_0 11 VERN

3 12 JET OPT P
_3 13 Y

0 14 CNTLACCEL

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

A4

+ +TOP

(reduced copy) 8-6 FLT PLN/31/FINA
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DAPA4 A4

PURPOSE: TRANSLATION
0.1 O_ 1 PULSE

GG
ROTATION

0.2_ 0- -0 2 DSCRT NORM
o.o o B 3 VERN
0.! O_ 4 PULSE NORM

-0.0_I O_ 5 VERN
.0 O_ 6 COMP NORM

.0_-0O_ 7 VERN

DEADBAND
_ 1.0 O_ 8 ATT NORM

_ 0.0_7_0 9 VERN

-0.2_O_ 10 RATE NORM
.0 _I0 11 VERN

1 12 JET OPT P
_3 13 Y

0 14 CNTLACCEL

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

A5

• TOP

TOP

-- I

DAP A5 A5

PURPOSE: TRANSLATION
O.1 0 1 PULSE

[MUROTATION
ROTATION

_0.2_0_0 2 OSC RT NORM
0._2-00 3 VERN
0.1 0 4 PULSE NORM

_0.0-_5_0 5 VERN
.0 _0 6 COMP NORM

.0 0 0 7 VERN

OEADBAND
_ _5.0_-0 8 ATT NORM

_ !.0_0 0- 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

1 12 JET OPT P
1 13 Y

O_ 14 CNTLACCEL

-- FLT PLN/31/O/BAS FLT PLN/31/O/BAS
-- I

TOP

(reducedcopy) 8-7 FLT PLN/31/FINA



top

DAPA6 _6

TRANSITION
PURPOSE: Q.! _ ]. PULSE
LOSSOF VERN
(TAILONLY) ROTATION

0.2 0 0 2 DSC RT NORM
0.2 0 0 _I VERN
- _.! _ _ PULSE NORM
Q-_ ! _ _; VERN

.0 Q (i COMP NORM
.00 0 7 VERN

DEADBAND
_ 5.0 Q 6 ATT NORM

_ !.0 0 0 S VERN

0.2 0 IC RATE NORM
.0 2 0 11 VERN

12 JET OPT P
13 Y

Q 14 CNTLACCEL

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

A7

TOP

TOP

DAPA7 A7

PURPOSE: (B]ank) TRANSITION
_._ _ I PULSE

ROTATION
DSC RT NORM

_._ _ _ ] VERN
4 PULSE NORM

_._ _ _ 5 VERN
._ _ L5 COMP NORM

.__ _ _ VERN

DEADBAND
_3 ATT NORM
!) VERN_ _-

__.____10 RATE NORM
liL VERN

I;! JET OPT P
]._I Y

14 CNTLACCEL

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

Ÿ�\0TOP

(reduced copy) 8-8 FLT PLN/31/FIN A
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DAP A8 A8

PURPOSE: TRANSLATION
0.1 0 1 PULSE

PRE/POST DEPLOY
ROTATION

0._5_00 2 DSC RT NORM
0.2 0 _0 3 VERN

0.1 _0 4 PULSE NORM
0.0 ! 0 5 VERN

.0 O_ 6 COMP NORM
.0 _0_0 7 VERN

DEADBAND
3.0 0 8 ATT NORM

_ i.O_O_O_ 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

_.I12 JET OPT P
i 13 Y

0 14 CNTL ACCEL

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

@ "
TOP

TOP

DAP A9 Ag

PURPOSE: TRANSLATION
0.1 0 1 PULSE

RENDEZVOUS - - -

ROTATION
0.2 0 _0 2 DSC RT NORM
0.2 _00 3 VERN

0,1 _0 4 PULSE NORM
0_.0_! _0 S VERN

.0 0 6 COMP NORM
.O O 0 7 VERN

DEADBAND

_ 2.0 0 8 All" NORM
..1.0 0 _0 9 VERN

0.2 0 I0 RATE NORM
.0 2 0 11 VERN

! 12 JET OPT P
1 13 Y

O_ 14 CNTL ACCEL

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

TOP

(reduced copy) 8-9 FLI PLN/31/FIN A
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"FOP

DAPA10 A10

PURPOSE: TRANSLATION
0.0 5 I PULSE

PROX ORS - - -
ROTATION

_0.20 0 2 DSC RT NORM
0.2 0 0 3 VERN
0.I 0 4 PULSE NORM

-0.0_I0 5 VERN
.0_0 6 COMP NORM

.0 0 0 7 VERN

DEADBAND
_ _2.0_O_ 8 ATT NORM

_ !.0 O_-0 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

_i 12 JET OPT P
! 13 Y

O_ 14 CNTLACCEL

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

lOP

:'OP

A10

DAP A11 A11

PURPOSE: (Blank) TRANSLATION
I PULSE

ROTATION

_._ _ _ 2 DSC RT NORM
3 VERNo

4 PULSE NORM
_._ _ _ 5 VERN

.__ 6 COMP NORM
7 VERN

DEADBAND
_ _._ - 8 ATT NORM

9 VERN

10 RATE NORM
11 VERN

12 JET OPT P
13 Y

14 CNTLACCEL

FLT PLN/31/O/FIN FLT PLN/31/OiFIN

A12
TOP

(reduced copy) 8-10 FLT PLN/31/I'INA



TOP

DAPA12 A12

PURPOSE: TRANSLATION
0.1 0 I PULSE

HST
ROTATION

0.2 0 0 2 DSC RT NORM
0.2 0 0 3 VERN - _.......

0o0 4 4 PULSE NORM " ..........
_._ Z _ 5 VERN

.0 Q 6 COMP NORM
.0 0 Q 7 VERN

DEADBAND

_ 2.0 0 8 ATT NORM
_ 2.0 0 Q 9 VERN

_.Z _ 10 RATE NORM
.0 5 0 11 VERN

1,3 12 JET OPT P
1,_ 13 Y

0-5 14 CNTL ACCEL

FLT PLN/31/O/FIN FLT PLN/31/O/FIN A

[ A13
TOP

TOP

• �t
DAP A13 A13

PURPOSE: TRANSLATION
0.1 0 1 PULSE

HST LOSS OF VERN
ROTATION

0.2 0 0 2 DSC RT NORM
_.2 0 0 3 VERN
0.0 4 4 PULSE NORM

0.0 _ 0 S VERN
.0 0 6 COMP NORM

.0 0 0 7 VERN

DEADBANO

_ _.0 0 8 ATT NORM
_ 2.0 0 0 9 VERN

0.2 0 10 RATE NORM
.0 5 0 11 VERN

1,3 12 JET OPT P
1,3 13 Y

0-3,5 14 CNTL ACCEL

.-- FLT PLN/31/O/FIN FLT PLN/31/O/FIN

TOP

(reduced copy) 8-II FLT PLN/31/FIN A
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DA._PP PURPOSE

BI - NOMINAL
PRCS IMU ALIGN
OMS & RCS BURNS

B2 - LOSS OF VERN

(TAIL ONLY)
B3 - LOSS OF VERN

(NOSE & TAIL)
GG MNVR

B4 - SSUS DEPLOY
B5 - COAS CAL
B6 - RENDEZVOUS
B7 - PROX OPS
B8 - HST

90 DEG PITCH
B9 - HST RELEASE

FLT PLN/31/O/BAS FLT PLN/31/O/FIN

BI

+ +
TOP

TOP
I

DAP B1 -- --
B1

PURPOSE: TRANSLATION

NOMINAL PULSE 15 0.0 2
PRCS IMU ALIGN
OMS & RCS BURNS ROTATION

DSC RT NORH 16 0.5 0
VERdi 17 0.2 0

PULSE NOR_I 18 0.0
VERN 19 0.0 0

COMP NORM 20 .0
VER_I 21 .0 0

DEADBAND
ATT NOR_I 22 3.0 0

VER_ 23 _ !.0 0 0

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 !
Y 27 !

CNTL ACCEL 28

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

B2

TOP

(reduced copy) 8-12 FLT PLN/31/FIN A
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+ _, �+
DAP B2 B2

PURPOSE: TRANSLATIONPULSE 15 0.0 2

LOSSOF VERN
(TAIL ONLY) ROTATIONOSC RT NORM 16 _-Z _

VERN 17 0.2 0 0
PULSE NORM 18 0.0 4

VERN 19 _._ _
COMP NORM 20 .Q

VERN 21 .0 Q

DEADBAND
ATT NORM 22 _ _.Q Q

VERN 23 _ !._ _

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26
Y 27

CNTLACCEL 28

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

B3

+ + _
TOP

TOP

. t -5
DAP B1 B3

PURPOSE: TRANSLATION
PULSE 15 0.0 2

LOSSOF VERN
(NOSE& TAIL) ROTATION

GG MNVR DSC RT NORM 16 _._ _
VERN 17 0.2 0

PULSE NORM 18 0.0 4
VERN 19 0.0 0 2

COMP NORM 20 .Q
VERN 21 ._ Q

DEADBAND
ATT NORM22 _ _._

VERN 23 _ !-Q _

RATE NORM 24 0.2 0
VERH 25 .0 2 0

JET OPT P 26 !
Y 27 !

CNTLACCEL 28

.... FLT PLN/31/O/BAS FLT PLN/31/O/BAS

B4

-_-TOP

(reduced copy) 8-13 FLT PLN/31/FIN A



FOP

B3

DAP B4 B4

PURPOSE: TRANSLATION
PULSE 15 O.Q

SSUSDEPLOY
ROTATION
DSCRT NORM 16 0.2 0

VERN 17 0.0 0 8
PULSE NORM 18 0,0 4

VERN 19 0.0 0 2
COMP NORM20 .0

VERN 21 .0 Q

DEADBANU
ATT NORM 22 _ 0.3

VERN 23 _ _-! _ Q

RATE NORM 24 0.2 0
VERN 25 _.0 1

JET OPT P 26
Y 27

CNTLACCEL 28

FLT PLN/31/O/BAS FLT PLN/31/O/BAS
-- _ -- -n

BS

t
TOP

"'OP

DAP BS B5

PURPOSE: TRANSLATION
PULSE 15 0.0 2

COASCAL
ROTATION
DSC RT NORM 16 0.2 0

VERN 17 _._ !
PULSE NORM 18 0.0 4

VERN 19 0.0 0
COMP NORM 20 .0

VERN 21 .0 0

DEADBAND
ATT NORM 22 _ 3.0

VERN 23 _ Q.O 3

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26
Y 27

CNTLACCEL 28

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

B6

+
TOP

(reduced copy) 8-14 FLT PLN/3[/FIN A



TOP

I

DAP B6 B6

PURPOSE: TRANSLATION
PULSE 15 0.0 5

RENDEZVOUS
ROTATION
OSCRT NORM16 Q-_ 0

VERN 17 0°2 0
PULSE NORM 18 _.0

VERN 19 0.0 _ 2
COMP NORM 20 ._

VERN Z1 .0_ 0

DEAOBAND
ATT NORM22 _ 2.0 0

VERN 23 _ !._ _ 0

RATE NORM 24 0.2 O
VERN 25 .0 2 0

JET OPT P 26 !
Y 27 !

CNTLACCEL 28 Q

FLT PLN/31/O/BAS FLT PLN/31/O/BAS
I

B7

-F I
TOP

TOP

B6

DAP B7 B7

PURPOSE: TRANSLAT!ON
PULSE 15 0.0 !

PROXOPS
ROTATION
DSCRT NORM16 0.2 O_0

VERN 17 0.2_ 0 0
PULSE NORM 18 0_.0_4_

VERN 19 0_.0 0 2_
COMP NORM ZO .0 0

VERN 21 .0_0 0

DEADBAND
ATT NORM 22 _ _2.00

VERN 23 _ 1.0 0 0

RATE NORM 24 0.2_O_
VERN 25 .0 2_0

JET OPT P 26 1_
Y 27 1_

CNTLACCEL 28 0

FLT PLN/31/O/BAS FLT PLN/31/O/BAS

B8

TOP

(reduced copy) 8-15 FLT PLN/31/FIN A



TOP

š�F
DAP B8 B8

PURPOSE: TRANSLATI ON
PULSE 15 0.1 0

HST
90 DEGPITCH ROTATION

DSC RT NORM 16 0.2 Q Q
VERN 17 0.2 Q Q

PULSE NORM 18 0.0 4
VERN 19 0.0 0

COMP NORM 20 .0
VERN 21 .0 0 0

DEADBAND
ATT NORM 22 _ 2.D

VERN 23 _ 2.0 0

RATE NORM 24 0.2 0
VERN 25 _.0 8

JET OPT P 26 1,3
Y 27 1,3

CNTLACCEL 28

FLT PLN/31/O/BAS FLT PLN/31/O/FIN

B9

TOP
"FOP

DAP B9 B9

PURPOSE: TRANSITION
PULSE 15 _.!

HSTRELEASE
ROTATION
DSCRT NORM 16 0.2 Q

VERN 17 0.2 0
PULSE NORM 18 0.0

VERN 19 0.0 Q
COMP NORM 20 .0

VERN 21 .0 Q

DEAOBAND
ATT NORM 22 _ 0.5

VERN 23 _ 1.0 Q

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 1,3
Y 27 1,3

CNTLACCEL 28

FLT PLN/31/O/BAS FLT PLN/31/O/FIN

TOP
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Attitude Timeline

MET MNVROPTION DAP E REMARKS EVENT
1

0/01:12:00 TRK TGT=2 A1 DSC 0.200 E_ LVLH R+195 PLBD OPENING
20:38 BV=5(90.00,345.00) AUTO DB AT 5.00 T P+ 0

0M=270.00 NORM DB RT 0.20 P Y+ 90

2

0/02:25:00 MNVR R+281.00 A1 DSC 0.200i S STAR PR A1 IMU ALIGN
35:23 P+322.00 AUTO DB AT 1.00iT -Y: 29

Y+323.00 VERN DB RT 0.02 P --Z: 30

3
0/02:45:00 TRK TGT=2 A1 !DSC 0.200 EA LVLH R+195 BIASED -ZLV

59:29 BV=5(90.00,345.00) AUTO DB AT 1.00 T P+ 0 NOSE SOUTH
0M=270.00 VERN DB RT 0.02 P Y+ 90

4
0/06:45:00 MNVR R+295.00 A1 DSC 0.200 S RCS BURN

56:40 P+173.00 AUTO DB AT 1.00 T 330 x 330 nm
Y+334.00 VERN DB RT 0.02 P

5

0/07:15:00 TRK TGT=2 A1 DSC 0.200 EA LVLH R+195 BIASED -ZLV
22:39 BV=5(90.00,345.00) AUTO DB AT 1.00 T P+ 0 NOSE NORTH

OM = 90.00 VERN DB RT 0.02 P Y+270

_w 6_z
_ 0/08:50:00 MNVR R+281.00 A1 DSC 0.200 S STAR PR A1 IMU ALIGN
_ 57:58 P+322.00 AUTO DB AT 1.00 T

_ Y+323.00 VERN DB RT 0.02 P

7

0/09:04:00 MNVR R+252.00 A1 DSC 0.200 S +X: 14 +X COAS CAL
06:40 P+281.00 AUTO DB AT 1.00 T

Y+310.00 VERN DB RT 0.02 P

8
0/09:24:00 TRK TGT=2 A1 DSC 0.200 EA LVLH R+195 BIASED -ZLV

38:10 BV=5(90.00,345.00) AUTO DB AT 1.00 T P+ 0 NOSE NORTH
OM= 90.00 VERN DB RT 0.02 P Y+270

9
0/19:40:00 MNVR R+281.00 IAI DSC 0.200 S STAR PR A1 IMU ALIGN

48:50 P+322.00 iAUTO DB AT 1.00 T FHST C/O
Y+323.00 IVERN DB RT 0.02 P

I0
0/20:35:00 TRK TGT=2 A1 DSC 0.200 EA LVLH R+180 SUPPLY WATER

48:24 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T P+ 0 DUMP ATT
0M=270.00 VERN DB RT 0.02 P Y+ 90 (RETROGRADE)

Ii

0/22:45:00 TRK TGT=4 A1 DSC 0.200 S INRTL R+279 SA DEPLOY ATT
57:59 BV=5( 32.00, 40.00) AUTO DB AT 1.00 T P+313

OM= 30.00 VERNIDB RT 0.02 P Y+ 33

12

1/02:40:00 TRK TGT=4 A1 DSC 0.200 S_ INRTL R+189 /LPPENDAGE
47:20 BV=5( 32.00, 0.00) AUTO DB AT 1.00 T P+ 29 DEPLOY ATT

OM=310.00 VERN DB RT 0.02 P Y+ 13

9-2 FLT PLN/31/FIN A
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Attitude Timeline

MET MNVR OPTION DAP E/$ REMARKS EVENT

11/04:25:00 TRK TGT=4 AI2 DSC 0.200 SUN INRTL R+241 HST RELEASE

29:14 BV=5( 16.00, 0.00)iAUTO DB AT 2.00 T 16 P+ 5 ATTITUDEOM:358.00 VErNDB rT0 05P 359 Y+ 20
RELEASE I/q_:2_

2

1/05:40"001TRK TGT=2 A9 DSC 0.200 EARTH LVLH R+ 0 SEP 2 ATT
43:211BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+180

OM = 0.00 VERN DB RT 0.02 P 0 Y+ 0

3

1/06:00:00 TRK TGT=I A9 DSC 0.200 EARTH LVLH R+ 0 -Z TGT TRACK
07:05 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 5 P+265

OM = 0.00 VERN DB RT 0.02 P 0 Y+ 0

4

1/07:30:00 MNVR R+281.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
33:40 P+322.00 AUTO DB AT 1.00 T 54

Y+323.00 VERN DB RT 0.02 P 124

5

1/07:50:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+ 0 LVLH
08:00:55 BV=5( 0.00,270.00) AUTO DB AT 1.00 T 90 P+270 -Z TGT TRACK

OM=270.00 VERN DB RT 0.02 P 270 Y+ 90

6

1/20:25:00 MNVR R+281.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
33:04 P+322.00 AUTO DB AT 1.00 T 55

Y+323.00 VERN DB RT 0.02 P 125

7

1/20:45:00JTRK TGT=2 I%1 DSC 0.200 EARTH LVLH R+II0 +XLV
52:21 BV=I( 0.00, 0.00) AUTO DB AT 1.00 T 0 P+270 SUPPLY WATER

OM=I10.00 VERN DB RT 0.02 P 180 Y+ 0 DUMP ATT

(POS IGRADE )
8

1/23:00:00 TRK TGT=2 B3 DSC 0.200 EARTH LVLH R+269 GG ATTITUDE
13:15 BV=5(358.00, 0.00) AUTO DB AT 1.00 T 2 P+270 +XLV

0M=269.00 VERN DB RT 0.02 P 181 Y+358 BAY NORTH

9

2/07:45:00 MNVR R+281.00 ;%1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
56:29 P+322.00 AUTO DB AT 1.00 T 55

Y+323.00 VERN DB RT 0.02 P 125

120/08:05-00 TRK TGT=2 !AI DSC 0.200 EARTH LVI_ R+I80 -ZLV
15:59 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE NORTH

OM = 90.00 iVERN DB RT 0.02 P 0 Y+270

ii

2/18:25:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+I80 SUPPLY WATER
26:40 BY=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 DUMP ATT

OM=I10.00 VERN DB RT 0.02 P 0 Y+290 (POSIGRADE)

12

2/20:40:00 MNVR R+281.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
48:26 P+322.00 AUTO DB AT 1.00 T 55

Y+323.00 VERN DB RT 0.02 P 126

9-3 FLT PLN/31/FIN A
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Attitude Timeline

MET MNVR QPTIQN DAP E/_ REMARKS EVENT
1

2/21:00=00 TRK TGT=2 A1 DSC 0.200 EARq LVLH R+180 -ZLV
13:34 BY=3( 90.00, 0.00) AUTO DB AT 1.00 T 9 P+ 0 NOSE SOUTH

OM=270.00 VERN DB RT 0.02 P Y+ 90

2

3/05:50:00 MNVR R+243.00 B1 DSC 0.200 SUN TIG NH2
59:57 P+355.00 AUTO DB AT 1.00 T 3/06:17 BURN ATT

Y+ 9.00 VERN DB RT 0.02 P 8

3

3/06:20:00 MNVR R+281.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
25:57 P+322.00 AUTO DB AT 1.00 T 5 -Y: 29 -Z COAS CAL

Y+323.00 VERN DB RT 0.02 P 12 -Z: 30

4

3/06:45:00 MNVR R+I17.00 B1 DSC 0.200 SUN TIG NSR2
56:03 P+174.00 AUTO DB AT 1.00 T 17 3/07:0'5 BURN ATT

Y+352.00 VERN DB RT 0.02 P 5

5

3/07:10:00 TRK TGT=2 A1 iDSC 0.200 EART LVLH R+200 SUPPLY WATER
17:30 BY=5(90.00,340.00) AUTOIDB AT 1.00 T 9 P+ 0 DUMP ATT

0M=270.00 VERN DB RT 0.02 P 34 Y+ 90 _[RETROGRADE)

6

3/09:00:00 TRK TGT=2 A1 DSC 0.200 EART LVLH R+IS0 -ZLV
01:40 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 9 P+ 0 NOSE SOUTH

OM=270.00 VERNIDB RT 0.02 P Y+ 90

7

3/19:15:00 MNVR R+281.00 A1 DSC 0.200 SUN STAR PR A1 [[MU ALIGN
27:13 P+322.00 AUTO DB AT 1.00 T 5

Y+323.00 VERN DB RT 0.02 P 12

8

3/19:35:00 TRK TGT=2 A1 DSC 0.200 EART LVLH R+180 -ZLV
48:38 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 9 P+ 0 NOSE SOUTH

OM=270.00 VERN DB RT 0.02 P Y+ 90iFCS C/O

9

3/22:05:00 MNVR R+202.00 A1 DSC 0.200 SUN ]?CG TV/
16:481 P+I10.00 AUTO DB AT 1.00 T ii CREW CONF

Y+313.00 VERN DB RT 0.02 P 35

I0

4/00:15:00 TRK TGT=2 A1 DSC 0.200 EART LVLH R+180 --ZLV NOSE FWD
20:34 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 9 P+ 0 AMOS RCS

OM=180.00 VERN DB RT 0.02 P Y+ 0 TESTS

Ii

4/02:30:00 TRK TGT=2 A1 DSC 0.200 EART LVLH R+IS0 --ZLV
37:30 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 9 P+ 0_NOSE SOUTH

OM=270.00 VERN DB RT 0.02 P Y+ 90

12

4/06:30:00 MNVR R+281.00 A1 DSC 0.200 SUN STAR PR A1 _[MU ALIGN
41:46 P+322.00 AUTO DB AT 1.00 T 5

Y+323.00 VERN DB RT 0.02 P 12

9-4 FLT I?LN/31/FIN A
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Attitude Timeline

MET MNVROPTION DAP E/S REMARKS EVENT
1

4/06:50:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+I80 SUPPLY WATER
07:04:09 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 DUMP AT

0M=270.00 VERN DB RT 0.02 P 0i Y+ 90 (RETROGRADE)

2

4/17:50:00 MNVR R+281.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
18:02:17 P+322.00 AUTO DB AT 1.00 T 56

Y+323.00 VERN DB RT 0.02 P 128

3
4/18:10:00 TRK TGT=4 A1 DSC 0.200 SUN INRTL R+ 27 TAIL SUN ATT

23:27 BV=5(184.00, 0.00) AUTO IDB AT 1.00 T 176 P+172
OM = 90.00 VERNIDB RT 0.02 P 174 Y+349

4

4/21:00:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y: 25 DEORBIT IMU
12:45 P+219.00 AUTO DB AT 1.00 T 127 -Z: 15 ALIGN

Y+312.00 VERN DB RT 0.02 P 126

5

4/21:20:00 MNVR R+281.00 B1 DSC 0.500 SUN -Y: 29 IMU VERIF
22:22 P+322.00 AUTO DB AT 3.00 T 56 -Z: 30

Y+323.00 NORM DB RT 0.20 P 128

5
4/23:45:00 MNVR R+241.40 * DSC 0.500 SUN TIG !DEORBIT BURN

47:07 P+351.30 AUTO DB AT 3.50 T 19 4/23:59:31 !ATTITUDE
Y+351.I0 * DB RT 0.30 P 195
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FLIGHT DATA FZLE FLIGHT PLAN EH3/Support (2) Kennedy Space Center
COREDISTRIBUTION COREDZSTRIBUTION EH421/D. Siner Bendix-Houston

EH6/L. W. McFadin (2) CV-PSD-1/J. Zeman
02/26/90 2/6/90 EL14/B. Kitpatrick MDAC-F224/R. Zohler B]IA/J. O. Barnes

ES32/L. D. Palmer MK/R. L. Crippen B33B/OSD Doc. Cntl (5)
JSC JSC ES32/R. J. Maraia TP-VPD-1/R. Phelps DC2/B. C. Conner (3)1

-- GA/Dep4Jty Director TVIGDS-2]/R. Clements

AP/H. S. Stall AC/Associate Director JL3/R. Slater Marshall Space Flight Center
AP3/Support (2) AC/Dep. Director JL4/Support (2) Goddard Space Flight Center
DF24/INCO (4) CA/D. R. Puddy MJ/S. A. Liebergot CT21/D. B. Channelt
DF41CFew Sys. (2) CA4/O. J. Bertrand MJ/H. A. Loden 5011P. M. Janoski ED441K. Sill
DH43/Ftt. Act Br (11) CB/Family Escort Mgr MJ-DDMS/J. Larson 519.1/SPIF (2) EL55/S. D. Rose
DH6/Library (7) DA/Library MJ-DDMS/W. Smith 530/G. Morse EL15/A. Dorries
EC6/Chief (2) DA62/Action Center (2) NS2/S. M. Luczkowski 553.I/w. Mitchell EO241K. Smith
EH]/LJbrary/Support DAB/FIt. Tech. SD24/Surgeon Support (3) 742.2/S. Olden EL22/J. D. Weiler

JM21Technical Library (3) DC21B. C. Conner (3) SDS/T. Watson Attn: J. Ryan (5) EO32/Chief Data Mgmt
NS5/W. V. Bates (2) DC2]IG. Stromme SDS/M. A. Bowman EO]41NTI/E. Hendrickson
SP44/J. Bohannon DF24/Head SN15/W. J. Daley White Sands Test Facility EO4]/Branch Chief
TM2/Manager DF4/R. H. Fitts SN15/M. R. Heifert JA41/M. A. Horst
VF3/D. W. Camp (2) DF621Acting Sect. Head SN3/A. C. Hardy RD/R. Tittet NTI/I. H. Abrit

ZR12/J. A. Yannie DF7/Chief SP33/Head RD2/A. Paczynski CN22D/Tech Doc Repas
DFT/Environ. Sect. (2) SP34/F. McAltister

NASA Headquarters DFZ/Elect. Sect. (2) TA/Mgr. HQ US SPACE COM/J3SOS NO/U%-NEDIS
DG47ICONM/INST. (2) TC/Co H. Lambert

MPIR. E. Routson DG48/System Sect. TC12/Customer Supt. Spec. Cheyenne Mtn A.F.S. =DL o_ _n£n

DG49/COMM/PL TE/Support CO 80914-5601 Code E\SP

CALSPAN DG6/Chief TM2/Manager (2) Attn: Shuttle Launch Officer SuitLand, MD 20233
DG66/CNTLIPROP Sect (6) TM2/FIM Support Attn: Dr. Russell KoffterBldo 1/S. Dnvi_ nA7s De,UA. e^-_ ,z,
D....D._,._, TM3/R. Hoover Rockwell International Hst

DH/Chief TN/Support (2) National Research Council
Lockheed-Houston DHI3/OPS Safety Office VE3/J. D. Norris ZCOI/H. H. Batttey Of Canada

DH4/Book Manager (50) VE4/W. H. Taytor ZCOI/G. M. Korb
C701R. R. Chu DN41/Deputy Chief VF2/Support (2) ZCOI/P. A. Porter Space Technology Program

DH4]/Head VF3/Chief (2) ZCOI/J. T. Taylor Bldg. M-60, Ro(_ B-21
Kenn__edySpace Center DH441Head VF3/Manager (5) ZCOI/L. A. Francis Montreal Road

DH45/Head VP/Flt. Support Equip (3) ZCOI/R. L. Winkler Ottawa, Ontario, Canada
LSO-2OT/J. Likon DH45/E. B. Pippert Jr. VPI2/D. Fitts (3) KIA OR6
TP-TMS-A/Crew Quarters DH46/Head WG/W. J. Moon Rockwell Internetiona[ Dwny Attn: B A. Aikenhead

TP-TMS-B/LCC VITT Office DM/Chief ZS8/SMG

TV-PEO-2/S. P. Ernest DM31/Head ZRI/Dual Library 12214 Lakewood Blvd. Nasa White Sands STDN
DM32/Head Downey, CA 90241

IBM-Houston DM35/Head NASA Headquarters 841-FB81/M. J. Malagon (38) Las Cruces, NM 88004DM36/Head
P. O. Drawer G.S.C.

6206A/T.O.Library DM4/Chief EBM/P. D. McCormack RSOC-Houston

DM42/Head (8) EM-8/R. H. Benson Aerospace Corporation
RSOC-Houston DM43/Orbit Analysis (5) EZ/B. Bastedo R12A/Q. B. Hawkins

DM44/Head (2) EZ/D. Broome R12A/W. E. Smith P.O. Box 92957

R22A/STIC Library DM45/CALC Bk Mgr LM/J. W. McCulla RIOB/FIt. Mgr. Off. los Angeles, CA 90009

DP/Chief LT/R. Shafer R16C/D. J. Harshman M[/058
CAE/Link-Houston DP2/R. J. Yowe[l M/R. H. Truly R160/D. P. Dannemiller _m_

EE2/Support (2) MC/R. Tucker (2) RI6E/D. H. Cooper Contet
SMS Data Library EE33/Antenna Sys. Mgr MOJ/C. Perry (2) RI6E/A. D. Wylie

EE6/A. L. Leonard (2) RI6E/Traj Ops Support (5) P.O. Box 235

Subtotal: 51 EF/library R16G/Consumables Lib. Las Cruces, NM 88004
EH2/SAIL Testing R16H/J. S. French Attn: J. Gregory

R21D/C. D. Lodge

h'i,

J
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