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INTRODUCTION

The STS-Zg Flight Plan is the flight data file articlethat containsthe
on-orbittimeline. It does not contain the detailedtimelinesthat are
coveredin the Ascent, Post Insertion,Deorbit Prep, and Entry
Checklists. The detailed deploy proceduresrequired during the deploy
timeframeare in the IUS 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-29
FlightRequirementsDocument. This Flight Plan, as part of the Flight
Data File, meets the specificationsof the Cycle 2R versionof the
STS-29 Flight InitializationData Pack.

The flight profileused for this FlightPlan is for a launch date of
March 15, 1989, at 07:04 CST. Orbiter inertialattitudesare expressed
relativeto a Mean of 1950 (MSO) referenceframe.

JSC-22354Crew SchedulingConstraints(AppendixK, CPMP), Basic, March
1987, has been used to build the timelinescontainedin this Flight
Plan. The Flight Day 2 unscheduledEVA plan in Section4-D is
specificallyaddressedin ExemptionRequest#i to this document.

vii FLT PLN/29/FINA
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OVERVIEW

I FLIGHT STS-29 EDITION rZN REVA I PUB. DATE 2117/89

o c pO_T r;[FD 1 SLEEPN E ] kSERTZON p .U S P
¢ N 6A

, I , I , I . I o I , I , I , ,I I I , I e _e :=
DAY/NIGHT .J.__ I , I , I , I , 1 , ,O.aIT 3 I I s I s I -7 1 8 I 9 I ,o I "

NOTES: 128.45/160 x tGO • TDRS OIR CHECKI 178 X 160 ICHICK EGGS
IDTO 787-AMU Ill PCG ACT

lNET:000 , 'i' = 'f =r " =i' 'i' I 1 _ _ 1 _ _ , _ , I , 'r 'l' 'i' 'i' 1_ 'i' 'I I I I I I I I I I I * I t I I I I I

I i 11!1-'1i-1L I• _ 70- _ • I r C FSHARE , tL

FD 2 .... _ PRE __. PRE

IDAYINIGHT I I i I

I ORBIT I 12 I '= I :8 I is I _6 I 17 l 18 19 zo =l
NOTES: •CHICK EGGS

0IMAX NNVR

,,,T:oo,?, y,, r, _, F, , , , , ..., _.......
O I 1"----6HAR TEST #2-"_ 1 C I p I

M H I R I

_ _ ',_;
! SI , I , KII :_

Jell i'• I
I
IDAY/NIGHT ! ! ! []

I ORBIT I [ 28 I 29 I 30 34 S! 36 I 37
I NOTES: •OTO 330 H20 CLOUD ICHICK

EGGS

I •ZMAX TRACK

1 _,:oo, , , 2p, , , ,_, 1,1 ,_ ,_ . i, , , , , , , , ., ,
0

i ;LEEP
DTO 790 IM

ix

, I t I ,P• , I = ej I•, I , 1 , 1 ,
DAY/NIGHT I 1 I l I I 1 I •

OAOIT I 4, I ,s I 4,_ I 47 I 48 1 ,s I so
NOTES: lOT• 330 N20 CLOUD IIMAX TRACK

_IMAX TRACK •CHICK EGGS •CHICK EGGS
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J FLIGHT STS-29 I EDITION rz. AEVA J PUB. DATE=/17/s9

'/' ? 'i' 21' 21' _ " 'r 'i' 'i' 'i__T :00,', , , , , , , , , . . , _ , 1 , _ , _ , I , _ , I , 't' , ',' , , , , , '

PRE PRE

FD5 POST SLEEP MU FCS C 0 MEAL CAI$TN ST0bl SLEEP MU SLEEP SLEEP

, I q , I . J , , I= , II • ' • I , , I , i , I , I , I = I , I
DAY/NIGHT 1 1 " 'll 1 i 1 1 I 1 1 I

O.eZT s9 I so I 6, I ) 4, s I 44 I 4, I 4e I 49 I ,o I 7, I 72 I 73 I " I's
el)TO 790"ZMU RECOVERY

ROTES: OPCG DEACT oCHICK EGGS
IICHRONEX

NET :004

DIS ElL
E IU OIA
O IR bl IR

FD6 POST SLEEP DEORBIT PREP R iN JO
8 II
I IN

T IG

• " = ram/I' iOAY/NTGNT _ : I

ORBIT 1 79 I 80 B1 :

NOTES: |SHARE COLD SOAK TEST
IICHICK EGGS
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OMT,O:.:M,I MET,O:.:M,I CST,O:.:M, O'0OY,ETAMOO,,(,"OOSTO"0ATEFL,O.TEO,T,ONI PO00ATE075:13:041 076:01:04 001:00:001 001:12:00 075:07:041 075:19:04 J021 07SCST J -9.6 MARCH 16,1989 STS-2g FIN RI:V A 2117/89

I l I _ l ' I ' ' ' I , i i ii 4 i I i , _ i i _ iCST :075 ' , _ ' I , J , ,0 ,1 ,2 13 ,_ I , _, ,_ , 1_i'D :002 I I

MET :oo1 ..... , ..... 1..... , ..... :_..... , ..... :_..... , ..... 1 ..... I ..... '_..... I ..... _ ..... , ..... _ ...... , ..... el..... , .......... , .... _) ..... , ..........111 , .....

PRE SLEEP

PITV I0 ACT 6

T

PL SHARE

P_-UP STIT PG/A-OI..... i..,..i ...... I ..... I .... I ........ I ...... ,..I..,. I ..... I ..... I.., I ,..J .... t..,. i ..... I ..... z.
DAY/NIGHTII .... - ....... I I

ORBIT 17 --','1,., 18 19 I 20 2, I 22 1 23 I 2.
i VAN -- AUN --MLX * '.,;UX --AL;U --AGI
--COX --HAW -- YAR -NL X --I OS -- I OS --I CN

GSTDN --MIL 1VAN 1G_ -MIL 1G_ -G_
--MLX --GDX --HAW --ACN --HAW --HAW

COVERAGE --BOA --MLX --VAN --G_ --IOS --AGO
--0KR _MIL --GDX --HAbI -GbRd --ACN

--ACN --0DA --MIL --VAN --HAW mG_

TDRS W _ _ I 1:3 I P I _ l P I _ [ I J I

I
ATTITUDE ---ZLV _-XVV _ I -ZLV +XVV I _ I

AMOS _ I.-IMAX -4 I ZLV *XVV .

IAMOS PASS _DTO 769 PGSC iI-ZLV, +xvv

TCA 1/01:33:32 IISHARE TEST 11 0INAX "EARTH lH VOID" SCENE

I MGAHS ACTIVATION

NOTES: I
2-4 FLT PLN/291FIN A 2117189
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GMT ..........:(D:H,M__ MET (C):H:M)]_ CST (D:H:M) I[FDI DOY_ HOUSTON _ FLIGHT i EDITION i PUB. DATE
076:01:041 076:

/S7/89

,_l :075 20 22FO :002 21 23 CST:076

MET :ool I I I 1 ' FD : 003 1 1 2 21 2 2 ( MET:002

STS . SLEEP

POST SLEEP

DAY/NIGHT

o.. zx 26 27 29 30

GSTDN --AGO -CAN --MLX --MLX --GDX --YA
--DKR --BOA --BOA --BDA --MIL
--ACN --OKR --OKn --OKn --.LX

COVERAGE --GIdM --105 --105 --IOS --BOA
--OKR --YAR --YAR --YAR --DKR

--OKR --CAN --CAN "CAN ACN

ATTITUOE ZLV +XVV I I -ZLV +YVV I
IMU/COAS I--..4 t_-------XSI

IF/X) STATION IDTO 330 H20 DUMP CLOUD FORMATION

I-ZLV, +YVV • MGAMS OEACTIVATZON | SHARE TEST #2

NOTES:



GMT,O:H:M,MET,O:H:M,,CST,O:H:M,FO,OOYETAMOONJHOUSTONOATE,FL,GHT!EO,T,ONI PUB.DATE076:13:041 077:01:04 002:00:001 002:12:00 IO76:o7:o4/ 076:19:04 03/ 076CST -5 4 _ MARCH 17,1989 STS-29 FIN REV A

CST :076 ' " ' I ' 11 , I , , , , ,

MET :002 ..... , .... I , '.., _., .J .,. _ ,..I 4 _ _ ] _ _ .'1'

STS MEAL _ M TRK M _ SLEEP
V N V V

V
R R R R!

TV1
_/TV11 ACT PRE SLEEP

TUI:

I ICRNX

ISTAT

DAY/NIGHT m.. I .... J . J .. - . _. . t . . ,_. _

_BXT 33 34 35 I 36 37 38 39 40
--HAW --A_N --MLX --MIL

--VAN --YAR -BOA MLX --HAW --IOS
CSTDN --GOX -G_ --ACN --ACN -AGO -G_

1MIl --HAW 1G_ --G_ --IOS --AGO
COVERAGE --MLX --VAN --HAW --HAW -G_ --ACN

--BOA --COX --VAN --VAN --HAW ---G_
--DKR --MIL --GDX --I05 --AGO -- 0

Tons E i I I , I I ,, I I ,I I ' _ : ; _ : ; _ I
a ' 1 I I _ _ I '1 P I _ I I J i i ' q

ATTITUDE ,xsI I H MAX I I I_X I I IMAX _ I ,ZLV *xvv
*ZLV+XVV _ _ I-ZLV+XVV I _TORS--4 _I_

I-ZLV. _XVV g-ZLV, +XVV I-ZLV. _XVV
t AM_ PASS t LANDMARK TRACK: [MAX/MASAYA VOLCANO

TCA 2101:45:52

t IMAX "EARTH IN VOIO" SCENE

ILANDMARK TRACK: IMAX/R_D_XA J

NOTES:
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GMT (D:H:M) MET (D:H:M) CST (D:H:M) FD/ DOY BETA MOONED HOUSTON DATE[ FLIGHT EDITION t PUB DATE

077:01:04/CSTr0:076:003°77:13:041 I 002:12:00/=201 _ 1°°3:°°:°°=21t = 076:19:0411_ 221 _ 077:07:04(' 2_ 1°4/'1076 :ST, OI CST:077=1I" 3. 4 ] I i I = _ MAR:HI' 3117, t989, I _ |j STS-29= I = " =FINI REV, _A _ I 2117189

MET :002 I,. ,,,I ..... '_ ..... I .........'_, I ..... IF..... l .........., ",,to., :,0,04.'17 , ..... 'l_..... , ..........'' I ........2_. I .......;_ i,,i,,_z2 ..... I,,,,,21,,,,,,,,,,,' MET:o0::=

STS SLEEP v M

TF K M M
> H

R

POST SLEEP I

'1 '
/TV07 00

6 SETUP 7

A
C
T

PL

.... I ..... I ..... I ..... I ..... i ..... I ..... i ..... I ..... I ..... I ..... t..... I ..... I ..... I ..... t ..... f ..... i ..... II .... I ..... I... j ..... I ..... J.....DAY INICHT
II

o..,7 4_ I 4> I 4a I 44 I 45 1 46 I .7 l 4a
"AUN CAN --DKH --UKH --tSUA --MJL

-DKR --DKR lIDS lIDS --DKR --MLX"
GSTON 1G_ --YAR --YAR --YAR --IOS --BOA

--AGO --CAN --CAM --CAN --YAR --OKR

COVERAGE --OKR --MIL --MLX --VAN -HAM --ACN
-ACN --MLX --MIL --MIL --VAN --YAR

1DKR --BOA --1IDA --MLX --COX

TDRS W _ _ _ _ _ _ , I----s _ I _ I F-
ATTITUDE ZLV +XVV I _ _--_-ZLV +XVV --I t ,ZLV +Xvv --

II_l IMAX_ +XLV +YVV

I-ZLV, +XVV IDTO 330 H20 DUMP CLOUD FORMATION

I-ZLV. +_VV I-ZLV, +XVV

eLANDMARK TRACK: IMAX/TEAGUE CRATER

NOTES:
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GMT(0_"_"'1 ............MET(O:._._[ CST(D:._M.[FO,OOY_"OON_ I "OOSTO._ FUG.TI EO'T'O.I PU".°ATE
-j

TO : O0 5 12

STS _ SLEEP

MEAL CABIN STOW PR[ SLEEP

l I
SHARE OEPRIME PCG DEACT

(P/TVOg)

PL

DAY/NIGHT

ORBIT 65 66 67 68 69 70 71 72

-GWM --ACN -MLX --GWM .ACN --ACN
GSTDN --HAW "YAR _IL --HAW 1 !OS -DKR

--VAN --GWM -ACN -AGO --GbIM --GbW4
COVERAGE --GOX --HAW --GWM --IOS --AGO

--MLX --VAN --HAW -GIdM -ACN
--NIL -'GDX --VAN --HAbJ --GIdM

ATTITUDE -SHARE I _ p.---ZLV .XVV---_ I .ZLV *XVV
ITEST 4 I I-----------4 IIMUI B

IDTO 790 IMU REF RECOVERY I-ZLV, +XVV

ISHARE DEPRIME TEST t -ZLV, +XVV •DTO 790 I_ REF RECOVERY
o MNVR TGT 1

_SHARE SIM0 PbJR-DN O-ZLV, eXVV

• MOANS ACTIVATION |

NOTES:

"tTT6 _





GMT (D:H:M) MET (D:H:M) CST (D:H:M) FD/ DOY, BETA MOON O HOUSTON DATE FLIGHT EDITION PUB. DATE079:13:04/ 080:01:04 005:00:00/ 005:12:00 079:07:04/ 079:19:04 II / 079C$T 7.5 MARCH 20,1989 STS-29 FZN REV A 2/17189

'CST :o,, '' '_ ' ,'J ' , ' ,_' , ' ,,I , 'l,_ ' '_' , ' ,,I ' , ' ,_' , ' ,, ' , ' ,_' , ' ,_' , ' ,FD :006

MET :DOS _ ..... I ..... I ,.., ..... ] ..... I ..... ] ..... I ..... 1 ..... I ..... I ..... I ..... _ ..... ,,,,,,]..,..I ..... _..... , ..... t ..... I .......,_. , ..... 't ..... , .... .'_

STS

D

O _1
R

:B

T
D

O I
U N
R G

[.

PL

,..,.....,....,.....I..... ,.....,.... ,.....I.....,.... I ,..,.., I........ I..... ,.... j..... , I.....,..... I..... ,....IIIIIII ......DAY/NIGHT

ORBIT 80 .I 81 82 83 84 85 86 87 | 88y H --AUM --HAN "--HAW --A_
--GbJM --GMM --IOS --AGO --ACN

GSTDN --HAl4 --HAM -Gt#N --ACN "_DKR

I --VAN --VAN --HAW --GWN --G_ q

COVERAGE ---GDX -GOX --AGO --AGO
--NLX -IOS --IOS --ACN
--NI L --GMM -GMM _G_M

TDRS U I I I l I I I I I I I I I I I
ATTITUDE --t

--ENTRY_
DEORDIT PREP

• Z

Ieow LANDING I

I_;;o._,,I I(s/°':°T) I
NOTES:

2-12 FLT PLNI291FIN A "2117189
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DETAILED
TIHELINE

MET A STS'29 (FD01)
RTS GSTDN 000_ STS PL, DAY, MCC

i 02:00-- _A1(81) Activities prior to 0/02:30 MET are in the FD01 EZ ACTIVITIES:
L AUTO/V[RN ASCENT & POST INSERTION checklists, Orbiter Do at earliest convenience:

attitude when entering the TLT PLN is INU PCS I|2f CONTIG (ORB OPS,
ALIGN. Config Sys 1 (5 Min/2 Cmn)

_AMP & tiRE SUPPR TEST
AMU DATA TAKE [] (ORB OPS, P_(10 Min t

I_J ALT_N hOG
LES CLEANING & DRYING (25 Min/t Cmn)

REQO ID: JRATES < 0.1 FOOD PREP/POST (Cue Card)(30 Min)

OAP: PLS/PLS/PLS CRY0 02 TK H_R SNSR CK (ORB OPS,
02:10" -Y , -ZIANG ERR A/MAN/VERN lor tO sec CENTRAL VENOUS PRESSURE (DSO 462)

1 2 3 A/AUTO/VERN (MEO fS, MID DSO'S (5 Min/MS3) R
Record MET

ARG: Per form ASAP on orbtt as time permits A

AX ( )_ *-- -- ( )_ "-- -- ( )_ '-- and in Pre-sleep. C
-- CEREBRAL BLOOD FLObl VELOCITY (DSO 470) K

av ( )_ ,_ _ ( )_ ._ _ ( 1_ ._ _ (MOOrs, MED0SO'S) (5 MINIMS3) I
Perform ASAP on orbit as time permits. N

AZ ( )_ -- -- ( )_ --- -- ( )__ ,_ _ (NED FS, MID DSO'S} (5 Mlfl/AII) G
EXECUTION TIME: Perform in Pre*sieep.

02:2_ IMAX STATUS 1

• / : : Report film usage during Pre-sleep
........ or after last IMAX filming of the day.

F 02:30--
y IMU ALIGN - S TRK (ORB OPS) P/TV02A ACT fSAT DEPLOy} SHARE ACTIVATION

A Steps 1,2,3 (PHOTO/TV, P/TV SCENES) (PL OPS,
R IGNC 22 STRK/cOAs CNTL]

I
L TERM IDLE - ITEM g, 10 EXEC(I)

4 AMU DATA TAK_
4 hINVR ANU ATT

Rt338 P:277 Y=304

A/AUTO/VERN (02:35) Init NNVR

02:40--

G G AM_t pATA TAK E I_

T W IMU ALIGN - _ TRK (ORB 0PS ) l

S M

L Steps 4,5MNVR fTRKf -ZLV. +XVV

02:50_1 TG=2 BV=3 OM=I80

A/AUTO/VERN (02:46) Init TRK

NrnnM _nEN ("TS)

I 1 Io foRP,.R×TER

SM CNECKPT INIT : GO TOR PDCO

F _ DATA TAKE:

( (ORB OPS, _ I_e:t_-. . II_U ALIGN I , ZUS PREDEPLOY C/O (HTS, IUS ANT

H Reselect appropriate IMU (IUS DPY, EARLY. CHECKS) HTS ADS 02:57VTS LOS 03:10
T
S UNSTOM CABIN EQUIP |

L  Al,) 103:00- _,

3-2 FLT PLH/2g/FIN A 2/17189
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DT MET, STS-29 (FD01)
RTS GSTOH DAY OOOTT STS PL MCC

04:00-- "1
P/TVO2B SETUP dSAT DTPLOYt

At(B1) (PHOTO/TV, P/TV SCENESt
AUTO/VERN

04:10"
• UPLINK (TORW)

ORB & TGT SVi

(TDRW) i_ (TDRI

(IUS DPY. _AT c CH_CKS) .GO FOR SV XFER

l [Alt)B1 MNVR TO TDRS CK ATT
AUTO/VERN (|US DPY, _)

G
T
S 04:2B-

I

[
_t1(81) TILT TABLE ELEV TO 29

_UTO/VERN (1US OPY, .ATE CHECKS)

l 04:30-
P/TVO2B ACT ISAT DEPLQy| "TV (HAW)

(PHDTO/TV, P/TV SCENESI (CREW CNTL-PLS:
H H , (GND CNTL-CAB)
T A ,UPDATE (HAW)
S W DPY/BURN PADS

(IUS DPY, LATE CHECKS)
Step !

T 04:40- 4 MeAL I

_ ] (All| * TDRS DIRECT CHECK (GDX) 'DRS _ (GDX)
T A C (1US OPT, LATE CHEC_) ADS 04:40
S N D Step 2 LOS 04:45

N _

[

L 04:50-

I IUS/PI LOCK(IUS DPY, LATE CHECKS)

LI .__ .
l:,r _ TTTrn_



/

T

D META STS'29 (FD01)
i RT5 GSTDN T STS PL, DAY°°°" MCC

OS:O0-- "_ "_ --

A11(Bt)
AUTO/VERN

05:10- MEAL
(A )

CHROMEX STATUS

(PLOPS, _)

/Z

O5:20-

OS:30+ I

MNVR TO DEPLOY ATTITUDE

(IUS DPY, DEPLOY OP$)
P/TVO2B ACT (SAT DEPLOY)

(PNOTO/TV, PITV SCENES}

05:40-

I_ I DEPLOY C(X)NTDOMN
( ]tUS DPY.

AI2 APU NTR GAS GEN/FUEL

PUMP (three) - A AUTO

OS:S0-

I I •
G XFER TO ZNT PWR

T M

[ REL UMBI L ZCALS
TILT TABLE TO 52 _FOAM CREW

_- 06:00- I GO FOR DEPLOYN

3-5 FLT PLN/2°/FIN A 2/17/89
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T

o MET A STS-29 (FD01)
RTS GSTDN OAY ooo_ STS PL MCC07:00-- _

PO_TDEPLOY _[PARATION MNVR PCC ACTIVATION

(A11|81 (;US OPY. )O_TD[PLOY OPS) (PLOPS, PCGt
AUTO/VERN (P/TV09)

I
I
0
S

' L 07:10"

(AI1)Bt

:MAN/VERN

SRM I I_NITI(_(O7:13)

CLOSeOUT
(IUS DPY, >OSTDEPLOY OPS I

07:20- Change DAP to A1

[A1)61
4AN/VERN

_ 07:30-
C G AI(BI) 4 MNVR TDRS DOMNLINK
T WM AUTO/VERN R:33 Psi4 Y:58

L L A/AUT0/VERN |07:30) In't MNVR

07:40-

l PRE-SLEEP ACTIVITY

H (ORB OPS, CREM SYSI
H A KU-BD ANT DEPLOY

T W (ORB OP$, _ Empty TA_;S paper tray

07:50-
VTR SETUP (02-SAT DPY} UPLINK

a- (Cue Card, TV/VTR) EARLY TDRS H/O

J KU-BD ONLY

KU-_O ACTIVATION (C0MM mode)

(ORS OPS.

l
08:00--- ! _

3-7 FLT PLN/2g/FIN A 2/17/89



MET A STS'29 (FD01)
RTS CSTON OAYO00_ STS PLos:oo-" MCC

KU-BD ACTIVATION (COMM mode) VTR SETUP (02*SAT DPY_ --
At(B1) (ORB OPS, _ (Cue Card, TV/VIR)

AUTO/VERN I f

VTB PLAYBACK |02-SAT DPY) VTR (TDRg)
(Cue Card, TV/VIR)

VTR at TORE

08:10-

!

Z 08:20--
m

STAR PAIR (A1)
A/AUTO/VERN Init _VR et SS

PRE-SLEEP ACTIVITY

08:30- (ORB OPS. CREW SYSI

I CHICKEN EGGS CHECK

Empty TAGS paper tray (PL OPS, HICKEN EGGSt

IMU ALIGN - S TRK (ORB OPS) IMU ALIGN LOG
REOO IO:

T r 08:40_ .Y , .z ANG ERR

I I_IVR 'TRKI -ZLV. +XVV 1 2 --'_3--
I TG=2 BV=3 OM= 180 ANG :

J

Ay ( )_ -__( )_ .__( _._I -
j_ Az ( )_ .__1 )_._ _( )_._

EXECUTION TIME:
08:50-

3-8 FLT PLN/29/FIN A 2/17/89
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T MET STS-29 (FD02)
GSTON O00i STS PLOAY MCC

fS:O0-- _

AtIBf)
AUTO/VERN

FDO2 EZ ACTIVITIES:

_ (1HrlAII)
EO00 PREP/POS] (Cue Card)(30 Min)
_ALIVARY SCOPIDEX K_NET_CS (OSO 457)

(MEO FS° _ (S mln/MS2)
• Samples at 0. .5, 1, 2, 4, 6, 8,

10. 12, 18, 24, 36 hours post*dosing,

-- Prefer start at wake-up.
16:00- SALIVARY TYLENOL KINETICS (OSO 458)

(MED FS, MED OSO's) (5 min/PLT,MSt.M53)

D _ Samples at 0, .2S, ,5. 1. 2, 3, 4,
K IORB ] _ 5, 6, E bouts post-dosing.
R Prefer start at wake-up.

_ CENTRAL VENOUS PRESSURE (OSO 462)SLEEP (MED ES, _ (5 miniMS3)
Perform in Post*sleep and Pie-sleep,

CERERRAL BLOOD FLObl VELOCITY |DSO 470)

(MED ES, MED OSO's_ (5 minlall)
Perform ih Post-sleep.

TAGS TEST-Paper loading (OTO 786)

C 17:0_ (Cue card, TAGS) (30 man)
A Unload ahd reload TAGS paper roll.
N
¢ Report film usage during Pre-sleep or

after last IMAX filming of the day.

i PGSC SYSTEM DISK TEST

(PGSC COMP, SYSTEM DISK TEST)
PC6 FAN INLET _LEANING

ORB -

R 1810_--

[

Y
A
R c

PQST-_LEEP ACTIVITYT
"_" (ORS OPS. CREW SYS)

t i"
iglOO Use last TAGS message to

soft crew messages from

M _ . TAGS DTO ges
vu

,,LH _,

l_l RE FSMMAT
O " NORMAL IZAT *N
S -

_ 20:00 _

3- 11 FLT PLN/2g/FIN A 2/17/89



T

o MET A STS-29 (FD02)
ERW GSTDN DAY ooo T STS PL

;: ,o:oo-- _ _ MCCAliBI) 01g -"COAS PWR-OFF Mount COAS*AFT
AUTO/VERNIRC

"O A

s [N r (At)BE
L MAN/VERN POST*SLEEP ACT_V]_TY

AI(BS) 4 MNVR IMU ALIGN ATT
AUTO/VERN STAR PAIR (At) (ORB OPS.I CRE_ SYS)

A/AUTO/VERN Iait NNVB at SS l
M M I_° [ INU ALIGN - S TRI_ (ORB OPS)

]Z L B _ 4 COAS CALIBRATION (ORB OPS)
L X O MNVR |IRKI -Zl.V, _XVV
T-_A 21:00-- TG=2 8V=3 ON=rE0 P/TVI1 SETUP (CREW ACT}

D |.L_ A1(01) ('PHOTOITV, P/TV SCENES)K AIAUT(_/VERN Ini t TRK IAUTO/VERN PGSC SETUPR 019 JCOAS PL4R . OFF Stow COAS I

_I Chlnge DAP • to BI (ORB OPS, Io
S P]TV11 ACT tCREI*J ACT)

[YARC (PHOTO/TV. ip/TV SCENES)

M Z

['-.zl .:oo * TV (TDRM)

(GNO CNTL-CAB )

vG° P,TVO6SETUp,I.A*)"_× .EOOI"°ALI..Io:_°_T (PHOTOITV, P/TV SCENES)
A

D _ -Y . -Z ANG ERR __ .__ __ J
TK
1. , 2 " iANC:

P/TV06 AC1 (IMAX)Ax ( )_ .__( )_.__( )_ ._I 23:00 4 IMAX LANDMARK TRACK -- (PHOTO/TV, P/TV SCENES)0
At(BE) (ORB OPS. IHAX) ,y ( )_ ,-- - ( ) .... ( )_ -- -- I

S AUTO/NORM BETSIBOKA. TCA: 0/23:14:10 TCA: 0/:)3:14:10

I Y :AI)B8 LAT=--15.80 LON=46.20 ALT=0 JA ,_z ( )_ -__i )_.__ ( )_ .__
R _,UTO/VERN _I,,IVR (IRK| -ZLV 8 +XVV EXECUTION TIME:

]_ 1( 08 ) TG-2 0v=3 O14=180
_UTO/VERN AIAUTO/VERM Init TRK / : :

Change DAP O to 01 ........

v° D ,, [
.' _". o_-- IL 0
FZL xO AliBI)

= [i IAAUTO/VERN .V J COAS CALIBRATION L,(?_;

.,,BIAS.....UPDATE TIME: -- / j : _ : 1

01:0



T

o MET , STS-29 (FD02)
R GSTON 001_ STS PLE_ DAY

o,:o._- MCC
_ -

A11811 -AUTO/VERN . MEAL

Y H _-_-_ - (All)

AA _ IRWV C

_FAo 4 4 _OS RCS TESTS X (AI)B2 (_B OPS. _OS RC$ TEST)
M_/N_M FILTER CLEANING TCA: 1/01:33:32

--_ _X A1(61) (IFM. SCHEDULED MAINTENANCE, After Test: Ch,age OAP 8 to 61

[_. I AUTO/,ERNo2:o_ I

Y
A

ru
_M

TH

G " 03:00 (PLOPS, _R£)

_3

I .TV,OSETUP,C...EX,

(PHOTO/TV. P/TV SCENESI

PGSC TEMP TEST

G (_B OPS. PGSC DTO) P/TV10 ACT ICHR_EX|

W (PHOTO/TV. P/TV SCENES|M

G (PLOPS,

0S:00-
CHR_EX CA_ ACT

(PLOPS, CHROMEXI

i ,PCoPs.sj ,
S

I

m P/TVO6 SETUP |IMAX)
_ (PHOTO/TV. P/TV SCENES)

T_T _ 2--/T]rT_



' MET STS-29 (FD02)CSTON o01i STS PkW DAY MCC
I 06:00""

ALIBI) P/TV06 SETUP Itl_|

AUTO/VERN {PHOTO/TV. P/TV SCENESt

.T I
M _ P/TV06 ACT IIMAX|

4 (PHOTO/TV. P/TV SCENES)
(At)R8 IMAX EARTH-ZN-VOID I
IAUTO/VERN (ORB OPS, IMAX) IPERUVIAN COAST
IA1)88 Zn+t RHC PITCH: t/06:43:12
4AN/NORM

Change OAP B tO Bt

Z 07:00,

o _;_,|1., .v. ,._ALI+.,,,

S _ STAR PAIR (At) CHICKEN _GGS CHECK

A/AUTO/VERN Init MNVR at SS (PLOPS, CHICKEN EGGS)II4U ALZGN - S TRK (ORB OPS) PRE-SLEEP ACTIVITY

G MNVR (TRK) -ZLV I +xvv (ORB OPS, _JI_d_,_(_)
W TG=2 BY=3 0M=180 1

M H A/AUTO/VERN Init TRK Empty TAGS paper tray

ZA !u

08:00-

A
G
0

I

oS
[ og:o_

G
M

M H
rA

W

IleJ ALIGN LOG F
A REQO IO: r
G

O "Y Z ANG ERR "-- , " -- m "-- --

]'A 10:00- ,I.EEP 1 , 3

N ANG :

T Ax ( )_ ._ )_ ._ _( )_
m

to-el Av _ ;_ .__ ;_.__( )_.__

AZ ( 1_ ,_ -- )_ . _1 1_. _

C EXECUTION TIME :
W--
M -- -- / ---- : -- -- : -- --

3- 14 ELT PLN/2g/FEN A 2117189
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G MET , STS-29 (FD03)
R GSTDN O0'T STS PL
[g GAY • MCC

AUTO

IN_ ALIGN LOG;

, REO0 ID;

R . SLEEP

[ I ANO'Y , -Z _°"R: ' 2 .... "
==X( 1_ .__ ( . )_ ._ _1 1_ ._

17:00-

Y G1 -_COAS OFF Mount COAS - two 6v ( ) .... ( )_ ._ -- ) )_ ._ -
.1

a _. AZ ( )_ -_ _ ( )_ ,_ _ ( )_ ,_ _
AN EXECUTION TIME :

1"
"_ MNVR IMU ALIGN ATT -- -- / -- - : - - : - --

4 STAR PAIR {A2)
A/AUTO/VERN Inlt V_IVR at SS

2_ i_ ALIGH • S TRi_ (ORB OPS)B MNVR COAS C/_= "
D R_97 P-129 YB305 COAS CALIBRATIQ_ L_
A D O0

]-K (At) COAS CALIBRAT ON ( B OPS)
MANIVERN PW<VM I IRK| -(_V. tYVV STAR ID: +X 30, ANTARES

I AI(B5| TG:2 BVm$ 0M=270AUTO/VERM A/AUTO/VERN Init TRK POST-SLEEP ACTIVITY STAR AVAIL: 17:41 TO 18:31
(ONB OPS, CREW SVS)

Chonge DAP B to B1 I ABIAS -- ,

AI(B1) " O1 _'CGAS-GFF StOW COAS Use lest TAGS message to
--j AUTO/VERN SOrt ¢¢ew messages from UPOATE TIME: -- / j : 1 : J

Y

- TAGS°TOl.g,s

LX_, G

O 20:00 m

S GHROMEX MGAt4S DEACT

BC

3- 16 FLT PLNI291FIM A 2117/80
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T

,, META STS'29 (FEX)3)
ErR GSTDN DAY o02TI STS PL MCC

o2 oo-"TA A1(821 P/TVO£ SETUP _IMAXI
M B C AUTO/VERN (PHOTO/TV I P/TV SCENES I

I L O N (A1)B8 4 IMAX EARTH-IN-VO_) P/TV06 ACT (IMAX)

L X A I- AUTO/VERN (ORB OPS, IMAX) (PHOTO/TV. ]_
J- (AI)B8 NAMIB OESERT IMAN/NORM Inlt RHC PITCH: 2/02:30:03

A1(88) NNVR ITRK) -ZLV. +XVV
AUTO/VERN TG=2 RV=3 OI4= 180

G A/AUTO/VERN Init TRK

14 P/TV06 SETUP (IMAX}

M 03:00- (PHOTO/TV. P/IV SCENES.)

IA

C W 35

° I P/TV08 ACT tIMAXt
XMM 4

I L ;l(R ZMAX LANDMARK TRACK (PHOTO/IV. P/TV SCENES!
EL X (ORB OPS, 1MAX)' _UTO/NORM/NOR_l I,A,__M .ASAVAV0LOA.OT0A2'0''0.PTVSETOPCREROT TCA3/0''0'

_"=A AUT0/VERN _T LAT= 12.00 LON---86.20 ALT-0
C A1(88) q i_HVR TDR_ _O_L_NK (PHOTO/TV: (P/TV SCENE_I
N AUTO/VERN R=183 P=188 Y=294 I

i 04:00- A/AUTO/VERN (03:44) ini t MNVR _ 1

CHICKEN EGGS CHEC K

(PHOTO/IV, P/IV SCENES I CHROREX STATUS
(PL OPS, C/

"TV (TORW)

H P/IV06 SETUP tlHAXI (GNO CNTL-CAB)
A [PHOTO/TV, P/TV SCENES)
Wv

[._ o,:0o-
AllB8) l
AUTO/NORM IMAX LANDMARK TRACK PITY06 ACT (IMAX)

A1)B8 (ORB OPS, |MAX) (PHOTO/TV, P/TV SCENES)
LUTO/VERN RONDONIA= TCA: 2/0S:24:03 I

LATiD7.00 LON=o63 . 00 ALT=0 TCA: 2/05:24:03
kl(R8) MNVR IMU ALIGN ATT J

_UTO/VERN _"I STAR PAIR (At)
0 A/AUTO/VERN I_+t _VR IHU ALIGN LQ_

S AI(BI) _ IMU ALIGN - S IRK (ORB OPS) RE(X) IO:

LAUTO/VERN MNVR /TRK! -ZLV. N�KACT_V;TY/06:00" TG=2 BY-3 OM=IBO (ORS OPS. RW____) -Y , " Z j ANG ERR -- . -- __
G _ A/AUTO/VERN I_it TRK I t 2 3

" IoR"Y _ Change OAP B to 51 Empty TAGS paper tray

M H I 371 -_ ANG:AX ( }-- .-- - ( )-- .---- ( )- --

_ _

i 1 e,v ( ) .... ( 1_ .__ ( )-"- -- I

AZ ( ) .__( )_. _( )_ .__

A EXECUTION TIME;
G
O -- - / - -- : - -- : __

07:00



T

o MET A STS-29 (FD03)
R CSTON O02T STS PLC_ DAY

,_ o,:o -, _ MCC
C
OI

O
$

PRE-SLEEP ACTIVITY(ORB OPS, CREW SYS)

G
14

M H
rk

14 08:00-

[
A
g
0

I__

$ og:o0-

G

M

1

" iG 10:00- SLEEP
O

N

E _
G
14 --
N 11:00-

I

A
G
0-.

" tc
N

12:O
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) !

MET, STS'29 (FD04)
GSTON DAY 002 T STS PL

A',":_=°°-T... ,,, -- MCC

AcY]-NAT AUTO/VERN

STAR PAIR IAI) POST-SLEEP ACTIVITY UPLINK

: " A/AUTOIVERN Init MNVR it $S (ORB PS, CRE_ SYS) EARLY TDRS H/O
IMU ALIGN - _; TRK (ORB OPS) KU-BO ONLY
MNVR (TRKI -_:[V, +XVV

TG=2 RV-3 0elml$0 P/TV06 SETUP #IMAXI

A/AUTO/VERN Init TRK (PHOTO/TV, IP/TV !;C_NFS

/
PITY06 ACT (IMAX}V AI(B 4

iA IAUTO/NORM . IMAX LANDMARK TRACK (PHOTO/TV, P/TV SCENES,

R C 19:00-- (ORB OPS, ZMAX) I

(AI)B8 ' TEAGUE CRATER, TCA: 2/19:08:52 TEA: 2/19:08:52

J-l- | AUTO IVERN " LAT=-25.80 LON- 120.$5 ALT=O j

1. __At(B1) " MNVR (TRK) -ZLV, eXVVTG-2 BY=3 OM= 180

AUTO/VERN ' A/AUTO/VERN Inlt TRK

m _ c..., oAP. ,o.1
M M ' .

l I B , JPLIMKv , D

rI_ .E_,o_ s-.o_LY
20:0 "Y__ , Z AN(; ERR

1 2 3

_.X ( I_-_ _ | )_ .__[ ]_-__

AY I ]------ [ ]--- -[ I---- --
C

mIH J'°- +"...."...."....EXECUTION TIME : INFORM CREW
TK & QTY

-- -- / -- - : - -- : - -- _FOR DTO 330

_T 21:00-- I 4_!m _ I/_lVR ITRK_ DTO 330 ATTITUDE SPLY H20 DUMP
M A M _ TG=2 BV=l OM:270
L R N I A/AUTO/VERN (21:00) Init TRK
X O 4 SUPPLY WATER DUMP (ORB OPS)

(OTO 330) P/TV07 SETUP (SSIP-CHXCKEN)
MNVR (TRK) -ZLV= +XVV (PHOTO/TV, )/TV _;C_NES)

TG=2 BY=2 OM= 180

P [ A/AUTO/VERN In it TRK
-- 22"0@ P/TV07 ACT SSIP+CHICKEN |

|PHOTO/TV,'_/TV SC[NI_)
3-21 FLT PLN/29/FIN A 2117189



I (
,
0

A

o
o
_

r

+
.

i
.,,

.._
,,,

,,i
,,,

,._
,,,

.,i
..,

.,u
,.,

,,I
...

..
_.

.,.
.I

.,,
,._

,,
,,,

I

Z
_

Z
[



/

T

o MET ^ STS-29 (FD04)
. CSTUN O03_ STS PL
:, OA_ . MCC

.G I 03:0 _" ¢ MNVR ITRKI TGT _ AfT (TEST 2)

' I NI
N

AUTO/VERN MNVR ( IRK | *ZLV, *XVV
TG=2 BY=3 ON= 180

e Z A/AUTO/VERN tnit TRK

,._ ¢ MNVR (TRK) TOT i ATT (TEST 3 I
!

0 MARK ON TCT (ORB OPS,
S

I 4 VIHVR ITRK_ TGT 2 AT T (TEST 3)
G _K _ TGT (ORS OPS, OTO 790) CHROMEX STATUS

" bJ (PLOPS,

i H M _GR2,TRK1_ *ZLV. +IV V [BY=3 OM- 180
A/AUTO/VERN Znl t TRK P/TVO6 SETUP (ZMAX;

i_A 05:00-- (PHOTO/TV.)/TV SCENES)

_ -- CLEANUP IOnS UPS. DTO 790)
L

01 v_OAS-OFF Stow COAS

AI(SS) P_TVO6 ACT (IMAX)
AUTO/NORM _ ZMAX LANDMARK TRA_ (PHOTO/TV. PITV SCENES|

(ORB OPS. II_X) I
(A1)B8 SAD PAULO. TCA: 3/05:41:42 TCA: 3105:41:42

AUTO/VERN EAT-m23.60 LON-B47.00 ALT=0 I

I -- IT MNVR EMU ALZGN ATT

O I STAR PAIR (A1)

S 06:O0-- AIAUTO/VERN Iei t f_IVR

T __ IMU ALIGN - S TRK (ORB OPS) CHZCKEN ECCS CHECK

L MHVR (TRK) -ZLV, ¯OPS, CHICKEN EGGS)
TG=2 BY=3 OM= 180

G A/AUTO/VERN Znit TRK

14 AI(Bt) Chaege DAP B to 81 PRE-SLEEP ACTZVZTY
N AUTO/VERN_, (oReoPs,_._
LA I IMU ALIGN LOG

14 Empty TAGS paper tray REOO ][0:

"Y , Z ANG ERR ." m -- -- --
A ! 2 3
G 07:00-
0 ANG :

AX ( )--.__ ( ) .... ( )_ .__

I _.-_o] "_( '-'--( "'--( '....,_z ( )_ __( ) __( )_.__

EXECUTION TZME:

__ _ / __ __ : __ _ : __ _

g
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META STS'29 (FD05)GSTON STS PL
EW DAY 003

18:00-- _ MCC

AI(B1) 4 MNVR Ih_J ALICN ^TT
M M AUTO_J_I STAR PAIR (A1)
I L It IOCalBl . A/AUTO/VERN Init I/kqvR at SS

L X D _ ALIGN - S TRK (ORB OPS) APU STEAM VENT HTR ACT

[_TD _ NNVR (TRK, -ZLV..XVV R2 BLR CNTLR/HTR(three) -BTG=2 8v=3 OMwlSO PblR (three) -ON POST-SLEEP ACTIVITY
J-H AIAUTOIVERN In_t TRK (ORB OPS. CREW SYS)

]_I ----" FCS CHECKOUT I

(ORB OPS. GNC)

O (2 Cmn)

C R
A

. I
_ P/TV06 SETUP (IM_I

(PHOTOITV, P/TV SCENES )

,, I-- L I
LXD

_ 20:00- LOAD PCMMU FORMAT (ORB OPS) P/TV06 ACT tlMAXI

i I _ Load 192/103 (PHOTO/TV, P/TV SCEN_S)
L_I K At|BS) 4 ZNAX LANDMARK TRACK

AUTO/NORM I
-- (OR80PS, ]MAX) ECA: 3120:20:55

I (A1)B8 MAURITANIA, TCA: 3/20:20:55 II _UTO/VERN LAT-21.00 LON=_t t .50 ALTmO
0

S A3(BS) RC_; HOT rIRE TEST

MAN/NORM (ORB OPS, _J (2 Cmn) IMU ALIGN LO(;Y T
/ -- REDO I0:

A J. Change DAP A. O to At, B1

R C At(Bt} NNVR TDR_ ATT -Y , -ZIANG ERR
l-_ AUTOI_E.N R-,OS P=,8, Y-3o4 , 2 3
L"

I_ 21:00- AIAUTO/VERN Init MNVR P/TV05 SETUP (CREW CONF)
(PHOTO/TV, _) ANG:

_X ( ) I" I i ( ) I I-- ( )-" i I

IORR I -

A_ APU COOL OFF (On MCC Cue) AY ( )_ ( )_ ( ) INFORM CREW
M M R2 APU FUEL PUMP/VLV COOL A-OFF -- -- "-- -- .... GO FOR APU

B I L _ )-- -- -- ( )-- -- - ( )-- .--O l'rL X P/TVO5 ACT ICREW CONFI AZ ( COOL OFF
LL (PNOTO/TV. P/_V SCENES) EXECUTION TIME:

A0 !]
r_ I
•. , I --' --:

CREW CONF _TV (TORE )iI (GND CNTL-CAB )
(AI )

I 22:0_ I
MNVR ITRK) -ZLV_ _XVV

O
S TG=2 BV=3 OM= 180

Y A/AUTOIVERN Init TRK
2: A

R P!TV.nG SETUP | !,H._X ;

V IMAX LANDMARK TRACK

(ORB OPS, IMAX) P/TV06 ACT (IMAX)

4 MIAMI, TCA: 3/23:16:22 (PHOTO/TV, P/TV SCENES.S__)" LAT-26.20 LON="80.60 ALT=O

3-26 FLT PLN/2g/FIN A 2117/89
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T

° MET A STS'29 (FD05)
R CSTON STS PL

EM DAY 004

04:00-- " _ MCC

AI(BS) MNVR fTRKI *TtV. _XVV PCC DEACTZVATZQ_
AUTO/VERN TG=2 BV=3 OM=180 (PL OPS, PC(;,)

A/AUTO/VERN (03:51) Init TRK (P/TV09)

4 MNVR [TRKI TGT 1ATT (TEST 5) CHROMEx _TATUS

I CABIN CONFIG/STObJ (PLOPS, CH_
0 _ MARK ON TCT (ORB OPS. DTO 790) All)

LS __ _ 4 MNV R |TRK| TGT 2 ATT (TEST 5)

G I _AI "< MARK _ 1GT (ORB OPS, DTO 79D)

W _ " MNVR [TRKI -ZLV, 
Ö�KMGAMS ACT
M 05;00-- TC=2 BV=3 ON=lBO (PL OPS, CHRO_HR_OM__)

_ AIAUTO/VERN Init TRK

W CLEAN UP (ORB OPS, DTO 790)

[ _ Ch.nge OAP B to fl,V 01 .,'COAS.OFF Stow COAS
At(BE)

A AUTO/VERN +
C X
O V

v

I 06:00-
0 CHICKEN ECCS _CK
S 4 MNVR _M_ ALIGN ATT (PLOPS. CHICKEN EGGS)

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

. h.. IMU ALIGN - S TRK (ORB OPS) PRE-SLEEP ACTIVITY

C _ MNVR (TRK I -ZLV I *XVV (ORB OPS. CREW SYS)
W TC=2 8V=3 0M=180

q M AIAUTO/VERN Init TRK Emptf TA;S paper tray
A
W

07:00

A
C
O

T A
L c

S + REOD IO

-Y. -ZANC ERR
t 2 3G

M ANC:

T .X ( )_ ._- ( )_ ._, | )_ ._-

SLEEP -- "-- -- -

AZ ( )_ .__ ( )_ ._ _( )___
A EXECUTION TIME:
G

0 -- -- / -- -- : -- - : -- _

og:00-

: i



o' MET , STS-29 (FD05)
r,.," GSTON DAY004_ STS PL MOO

_""" A 09:00--" ,v

"J-C AHBI )
A N AUTO/VERN

N
m

G ,
W

M

10:00--

A
G
0

11:00"--

G

I_ SLEEP

G

0 _

r_,
RC

G
13:00-

M

i
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CONTINGENCYTIMELINES

7A TDRS INSERTION....................................................4A-1

_- 8D TDRS INSERTION....................................................4B-I

16A TDRS INSERTION...................................................4C-1

18A TDRS (EVA) INSERTION.............................................4D-I

f..:,c_

t,_x

z...t
t,._ L,u
I---X

01..-
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7A TDRS INSERTION

The 7A InsertionTimeline is designedto accomn_datedelaying deployment
of TDRS to the 7A insertionopportunity. The nominal timeline is used
until the GO/NO-GOpoint in the deploy countdownfor the nominal (6A
insertion)timeline. The timeline is based on the nominal Cycle 2R4
OMS-2 insertion.

4A-I FLT PLN/29/FINA



7A TDRS

CST ooYl   T i OO.®I.OOS O.O TJ l POBO T074:13:04/ 075:01:04 I 000:00:00/ 2

csT :0., . , , _ , ,o0o:,:DO,o..:o.:o., o.,:,.:o. Io,I O..DST 1,3._ MARC.,S,,.9 ,STS,., l fiNALREVA O_,,.,.I , ] _ I ' t_ ' I , ] ; ' I ' I , I ' I ' _ , ,

MET :o00 '..' ........ ,..,. t ..... ,.....] ..... ,.....1.....,....._..... ,.... I .....,.....] .....,....._ ....,....... ,.., ......... ,.......... ,..,,,,, ,*] , 1 'l'l 1

STS M o " D D
S O X M SLEEP

D w _A i N
S PC , V
E P T ; R

°s°
I U M

THE 7A TIMELINE MAKES THE FOLLObJING ASSUMPTIONS: I P R N PRE SLEEP
- THE NONINAL (EA INSERTION) TIMELINE IS USED UNTIL 0/05:55 _ N V

THE ORBITER IS IN THE NOMINAL DEPLOY ATTITUDE y R

- THE TILT TABLE IS ELEVATED TO _9 DEGREES _ TDRS J'_FPiC_y
I_ I SET OF REM HEATERS IS POt,JERED

THE P/TV SETUP HAS BEEN COMPLETED O

liliJ 'Li- THIS TINELINE CAN WITHSTAND A LAUNCH SLIP UP TO EM D

2 HOURs 05 MINUTES 8 P/TV0_" ACT

E 0 R H .
PU

PL L N T PCG ACT K

(P/TV 09) E

DAY/NIGHT _ N " G

ORBZT _ t _ -'="C'17'X'-- 5
--HAW --ACN ---MLX -RIL _AW --IOS

GSTON --VAN --YAR "BOA -ACN --AGO --Gb_q
--GOX -GWM --ACN --GWM --IOS

COVERAGE --MIL "--HAW --G_ Z --HAM
1AGAOcN

-- MLX --VAN --HAW --VAN t --HAW A
--BDA --GDX --VAN -- IOS --AGO _CNcN

RTS _VTS --VTS --VTS x -VTS --IOS --GTS

COVERAGE --CTS --CTS "CTS --IOS -GTS "H
--GTS --GTS --GTS • _GTS --HTS

ATTITUDE I'----'_-_--OE P L OY .4 IvI EWT IIMU I

I -ZLV, *XVV

NOTES: 7A INSERTION LATES'.,.:.ET.'V"TBoT'"Esto.TDRSDIRECTCO--,.OI.O:
LATEST _VR TIMES FOR IUS DIRECT C_ANDZNG:
• HTS: MET- TBD

IOS: MET- TSD

-'4"X:T T_ERTEgTt'lW_
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8D TDRS INSERTION

The 8D InsertionTimeline is designedto accommodatedelaying deployment
of TDRS for the 8D insertionopportunity. The 7A insertiontimeline is

f used up to the GO/NO-GO decisionpoint In the deploy countdown. An 8D
insertionwill be consideredif a high probabilityof deployingexists
or if a 16A insertioncannot be accommodateddue to orbiter or IUS/TDRS

problems. Additionalassumptionsare shown on page 4B-2. The timeline
is based on the nominalCycle 2R40MS-2 insertion.

4B-1 FLT PLN/29/FINA



£D TDRS

 oHM,.,o:.M,I ,O:.M,IFO,  00.®i  O,t,O.I074:13:04/ 075:01:O4 000:00;001 000:12;00 074:07:04/i i 074:19:04 01/" 074CST I - 13 6 MARCH 1.5,1989 STS 29 FINAL REV A 02/I7/89

H O I 1__I;-
STS _ o

5 O IM I'IM
W IN tiN

S iv EJv
IR _,lR

THE 80 TIC[IRE MAKES THE FOLLOWING ASSUMPTIONS: O _ O

- THE 7A OIU INSERTION T/L IS USED UNTIL 0/07:30 _[T D Y @

THE IUS/TDRS ACT|VITIES ARE SHOWN TO GIVE THE LAST ACCEPTABLE E U M
TIME TO MAKE A SUCCESSFUL DEPLOY P R N PRO SLEEP

- THE OROITtR IS IN THE DEPLOY ATTITUDE r_ 7A INSERTION L N V
- THE TILT TABLE IS ELEVATED TO 29 DEGREES O R

- THE MD[ UP[ INK SHOULD OCCUrI OV[FI ln_ TH!_ _LL_-_._ Y ;

li i
HIS TO O[ A BACKUP

A CLEAR TRACKING ARC IS AVAILABLE AS SNO_ IF A STATE VECTOR N
UPDATE 15 REQ4JIRED O

REM HEATERS ARE PONCRED oft IN THE 7A INSERTION T/L, THFY ARI

NOT REQUIRED TO B[ R[POIdIR[D AGAIN FOR THIS @O INSERT[OR P/TVO2B ACT
IH[ P/TV SETUP ACTIVITY WAS PERFORMED IN THE NOMINAL 6A T/L
THIS TIM[LINg CANNOT WITHSTAND ANY LAUNCH SLIPS

., TH[ M[DDECK PAYLOAD ACTIVITIES h/ILL R[ RtPLANN[D

i,II....['I_ D _ : occo .:I

PL s puL N

P I O T

CD , Y0 O _i
DAY/NICHT ..... I ..... I ..... I ..... I .......................... L..... I .... I ..... I ,.., ..... I .L. I ,..I I.' ..... ,NW ..l ..... _lt..i..,

- II
OR.l, ,_I __'o..I 3 i _ i 5 o , o ,._

_NAW --ACN --4_tL x -NIL ---HAW --XOS
CSTON --VAN --YAR -BDA -ACN --AGO --CWM

_CDx -G£_4 --ACN -- C'_,_ --XOS --ACO
COVERAGE --NIL _A_J -- GklIM --HAW -GblM ACN |

-- NLX --VAN --HAW -VAN • --HAW ACN
--6DA --CDX ---VAN -- lOS --AGO --AC

RTS --VTS --"_ TS _VIS -VTS --105 --GT$

COV[ RA(;E --CTS --CTS CTS -- IOS • -GTS HTS
-CTS CTS ---CTS --C_S --HTS

,ORS U _ ,_ l _ i i L--L ..... i I _ l __
AIIITUD[ ) DEPLOY 4 _DPLY 4 r_IEW I IINU_--_

: _L I SIP _ t_J_ROT --4

@PRC-DP_ CK (?ORE) @-ZLV, _-XVV

NOTES. 8D INSERTION .LATESTHAw:"[I-NNVRTBDTINESFOR TORS DIRECT COmmANDING:

TRACKIN_ ARC EAT[ST NNVI_ TINES FOR IUS DIRECT CO_4ANDIN_:
IOS: NET- TBO

4 : .TS: ,..:T- T.D
I

4B-2 FLT PLN/29/FZN A '02/17/89



GMT ............(D:_ MET (D:H:M) i CST (D:H:M) I FDI DOY _ MOONED _ HOUSTON _ FLIGHT I _ PUB. DATE
075:01:04/ 075:13:04 000:12:00/ 001:00:00 074:19:04/ 075:01:04 02/ 074 CST MARCH 15,1989 STS 29 FINAL REV A 02/1T/89

:074
20 2FD : 01

METsTs:OOO _--'--I--' 1_ I . 1 1 SLEEPI I 1 2 21 ru_ _ 2_ 2_,_ __ MET:O01

PRE SLEEP POST SLEEP T

g

.E,OR.TOT.E._.AL,.ELI._AT0,,:, _..EPLA..I_. ;

A_LO.E.S_EEPPERILSA.OPRE,P_TSL,pAC.V.I,
_ILL.A_E,O.EREPLA.EO. _
KU BAND DEPLOY ACTIVITIES AND VTR PLAYBACK wILL HAVE TO

BE REPLANNED. T

I

PL

DAY/NIGHT

ORnIX 10 11 12 13 15

--AGO --MAD -MLX --CAN --YAR -IOS
GSTDN --ACN --DKR --BOA "--NIL --CAN --YAR

-DKR --MAD _KR ---MLX -VAN -H_W
COVERAGE --GIdM -MAX --MAD --BOA --NIL 4AN

-AGO --YAR -MAX --OKR _MLX
--DKR --CAN --_OS -MAD --BOA

RTS --=-GTS -VTS 4TS

COVERAGE -GTS -CTS
--1OS -lOS

E i I I----------I _ I--------------I F I I I
TDRS _ _--_ £__± I i J J

ATTITUDE ZLV tXVV | _--*_*ZLV *XVV --
FINU_

• AFT STATION

|-ZLV, +xvv

NOTES: 8D INSERTION
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16A TDRS INSERTION

The 16A InsertionTimeline is designedto accommodatedelayingdeploy-
ment of TDRS for the 16A insertionopportunity. The timelineassumes an

_ attempt at 7A insertionfailed at the GO/NO--GOdecisionpoint in the
deploy countdownprocedure. The timellnebegins during crew post sleep
and assumesthe tilt table is stowed at 0°. Additionalassumptionsare
shown on page 4C-2. The timeline is based on the nominalCycle 2R4
OMS-2 insertion.

r-_

r--

4C-1 FLT PLN/29/FINA



16A TDRS

074:13:04/ 075:01:04 000:00:00/ 000:12:00 074:07:041 074:19:04 0t/ 074CST MARCH 15,1989 STS 29 FINAL REV A 02/11180
:074 -1"

ro : OI 10 12 13 1_

MET :ooo .,. _ II i

STS LV
SLEEP

J

D
THIS 16A TIM[LINE MAKES THE FOLLOWING ASSUMPTIONS: - E

P PRE SLEEP
- THE 7A INSERTION TIMELINE IS USED UNTIL 0/07:30 MET L
- THE FD2 MEANING IMU ALIGN IS A STAR-OF-OPPORTUNITY O

ALIGN y
- P/TV CAMERA SETUP ST!I.L .IN PLA, CE

- THE IUS/TDRS ACTIVITIES ARE SCHEDULED AT THE LAST N

ACCEPTABLE TIME FOR A SUCCESSFUL I6A DEPLOY O E
o THE TIM[LINE RETURNS TO NOMINAL AT 0/23:30 MET s
- THE COAS CALIBRATION SHOULD BE PERFORMED DURING

PRE-SLEEP ACTIVITIES ON FD2
- MIDDECK PAYLOAD ACTIVITIES SHOULD BE REPLANNED

c!
O !

PL
DAY/NIGHT

ORBIT
__1___

--HAW --ACN --_tX "NIL "_'HAW --IOS
GSTDN --VAN --YAR "BDA -ACN --AGO _Gt_4

--COX -Gb_ --ACN --GkJM --IOS --AGO
COVERAGE 1NIL --HAW IG_ --HAW "G_ ACN

-- MLX --VAN --HAW -VAN --HAW ACN
--BOA --GDX --VAN --IOS --AGO --ACN

RTS --VTS --VTS --VTS -VTS --lOS --GTS

COVERAGE --CTS --CTS -CTS --IOS -GTS HTS
--GTS --GTS --GTS --GTS --HTS

E _ I .I I. I _ i- t I 4 I.
TDRS W _ , t L i J J J :L__J___
ATTITUDE I--_DPL Y ATT I J-IMU

-ZLV +YVV _ I ZLV +YVV

I -ZLV, +YVV

NOTES: 16A INSERTION

i





This Page IntentionallyBlank
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18A TDRS (EVA) INSERTION

The 18A InsertionTimeline is designed to accommodatedelayingdeploy-
ment of TDRS for the 18A insertionopportunityfollowingan EVA to
manuallyraise the tilt table. The decision to performan EVA must be
made by 0/05:00MET in order to meet EVA preparationand equipment
checkoutconstraints. The 10.2 psi cabin EVA protocol is used. There
will be no Flight Day 1 EVA. The ContingencyEVA OperationsSTS-2g
FlightSupplement,ContingencyEVA for Payload FailuresSection, is the
sourcedocument for the 18A insertiontimeline. Additionalassumptions
are shown on pages 4D-2 and 4D-3. The tlmeline is based on the nominal
Cycle 2R40MS-2 insertion.
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18A TDRS

GMT:o,4(D:H:M)_. gs__TMET (OH:M) ] CST (D:H:M) ] FD/ DOYi---B___ HOUSTON DATE] FLIGHT _ EDTON PUB. DATE --STS. .NAL.,VA

T R A PRE SLEEP l

R s s
T S T T

PL EOU_ H2ODUMP

--HA{W --ACN ---MLX -MIL -'-HAW --10S
GSTDN --VAN --YAR "BDA --ACN --AGO --GWM

--GDX -Gkq4 --ACN --Gb/M --IDS mAG 0
COVERACE --MIL --HAW --Gt_4 --HAW •Oblq ACN

-- MLX --VAN --HAW --VAN --HAW ACN

--BDA --CDX --VAN -- IDS --ACD --AC/W

RTS --VTS --VTS --VTS -VTS --lOS --GTS

CDVERACE --CTS --CTS -CTS --IDS -GTS -HTS
__ - --CTS --CTS --GTS _GTS --HTS

AT T I TUI}F SCENT ._
TDRS C_ _ iZ_J i

I-_--_--_BIASED -ZLV -YVV _ I_.--_-TDRS ATT 4 _ -TDRS THERMAl. ATT
IIAPU HTR RECONFIC

IIF NDT PREVI0_SLY OPERATED

NOTES:

18A (EVA) INSERTION

_-2 . 2 t



\

, ) /

GMT,O:.:M,I MET'O:":"'1CST(O:H:M,FO,BETAMOO.,1.0USTONOATEL,O.TI ED,T,ONI PUB,DATEo,_:o,:o,/o,°:,3:o,ooo;,2:oo/oo,:oo:o°o.:,-,/o,,:o.:o,_;9,_T_; _ -" , , ,'CST :074 i , I m i , I m I ' ] z 02 4C 11;7 MARCH I,,1989 J STS 29 FEHAL REV A 92/17189

TO : o, 20 ,, 22 I, 2_ To: 92 CST:0TS 21 , _ ' , .... _ , , , _ , L , _ , , ,
MET :ooo MET:O0!

STS SLEEP

POST SLEEP P/TVO2B ACT

I SrD2 ASSUMPTIONS: , 7 U
IUS/TDRS IS THERMALLY DEPLOYABLE ON FD2. [ 5 I

PRIOR TO THE A|RLOCK DEPRESS_ IE SUCCESSTUL THE EVA EVA PREP EVA

WILL NDT OCCUR AS SCHEDULEO_ M P
° ATTEMPTS TO RAISE PAST 29 DEG PRIOR TO EVA (UM6ILECALS I 1

DZSCONNECTED) MUST WAIT UNTIL APTER _6A BAT _ TIME H B

lil I EOTDRS DIRECT CHECK DPPORTUN|TXES_ MIL 15. CAN I,_ MZL 16_ u
THE TIMELINE RETURNS TO HOMEMAL AT 91/99_00_

S LH
PL MIDDECK PAVLOAD ACTIVXTIES SHOULD BE REPLANHE0_ LS PR EVA SUPPORT / D T

..................... t8 16A 19A 17A p Y 0n

I_1 l!l i _ADPV .AT,0. lII..... , ..... I ..... 1..... I ..... I ..... I ..... J..... I ..... J ..... I ..... , .... I.. t..,..l ..... I ..1. ..I.v' v,..I ..... I ,. iT., .I .... ,
DAY/NIGHT • •• l/ " " '

//

o..,, 9 I 10 I 11 I _2 I ,a I _" 15 I 16
i

--G_ --OKH -'OK I_ mUKR --UDA
--AGO --OKR -- ]OS --IOS --OKR

OSTDN _ACN --YAH --YAH --YAR -IOS
-DKR --CAN _CAN --CAN --YAH

COVERAGE --GI4M °M1L --MZ L -VAN -f AW
-AGO -ML X --ML X --MZ L VAN

1DKR 18DA --SDA --MLX

RTS _TS -VTS VTS

COVERAGE -GTS -CTS
--lOS _IOS

TDRS E _ F-----------4 _ I q F ,I I" 4 I- 1
w I I I I I I I I I I [ I I I

ATTITUDE TDRS THERMAL ATT I F_TDRS ATT --_ DEPLOY
I_ _ I TDRS CK I

ITDRS CK ATT (F_ MIL REV 15) IXUS/F L_K

NOTES: I ZUS PDC0 (TDRS-E}

18A (EVA) INSERTION OTD"SDIRECTCHECK,._L)
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GMT (D:HM) MET (D:H:M) CST (D:H:M) FD/ DOY BETA MOON@ HOUSTON DATEI FLIGHT | EDITION I PUB. DATE

°':":°"°":°':°'CST:o.. ' _,o?:_o:oo,,oo,/,_ooo,,:o,:o,,o,,:,,:o,,. ,o' , . , ,', o2,o..o..,_ "'.+1,_' , 'l. ',"ARCR,_,"'''""'I,,ISTS''' ,l .,NA_R_VA,,,,_' , I , ' ,!,0_'''"
ro : 02 ,IJ1,1 I I.I.....,....._.....,....._ .,.....1 ., ._. , .,I .,..,._f.....,........,..MET :oo, _ ..... t ..... I ............. I ..... 31 ,,I ................... ,,1= ,,i ,j, ,,i, ,,

STS H D I I HEAL

S 0 IN P _ I
! m

PRESLEEP RETURN TO NOMINAL

TIMELINE AT 01/09:00 MET

iii i, .IT...E EXCE,,IO.OFTHE

T t i FOLLOWING POST EVA ACTIVITIES:

IRE, _T - E.u.AZNTEHANCE'REC"ARCEE VA - POSTEVACNTmYpmE_
s . ,,., CABI,REP,ESS

,o [I ,s;P

PL , E_ "p

i ills+' ,:.°,
,..I..II.I .... l..Jl.l ..... I ..... I ..... I ..... I ..... I ..... l..,..l ..... I ..... I..,..+ ..... I..... i .,..I ..... I ..... I..... I ..... I ..... I "" ' ' d

DAY/NIGHT

ORBit 17 18 L 19 ! 20 ! 21 ! 22 t 23 ! 24 I-GUX --HAW --y i< --AL.;N --HAW --HAW
--MIL --VAN --Gb_ --G_ --IOS --ADO

GSTON --MLX --GDX --HAM --HAW -GbJM mACN
--BDA --HIL --VAN --VAN _Atd --_WM

COVERAGE --DKR -- HLX --GGX -GDX --AGO --AGD
--ACN --BOA --MIL --1DS --IOS --AC

--YAR --ACN --MLX --GtdM -G_

RTS --HT$ --HIS --HTS --HTS --IOS
--VTS IVTS --VTS IIOS --CTS

COVERAGE --CTS --CTS -ios -GTS --HTS
E _ I.--I ! 4 k----------4 I- + _+ 4 I I I--

TOmS m ---I _ F _ t 1 I. -t F I ....._
ATTITUDE _ IVIEt4 I I TDRS I IMU

EPROT-_ I ZLV +XVV _ ; ,ZLV �•�8oZLV, *XVV 0AFT STATION

II-ZLV. +XVV

NOTES: 18A (EVA) INSERTION
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,I

MET, STS 29 (FD01) 18A (EVA) INSERTION
.TS OSTD. DA_ooo; STS PL MCC

OS:O0--
MNVR TDRS THERMAL ATT EVA ASPIRIN PROTOGOL HRA PREBREATHE INITIATE CYCLE IUS PRLAS (If req'd)

AI(BI) J_C for attitude update (EVA, NOMINAL PROS| (EVA, _) (IUS DPY, CONTINGENCY OPSt ATTITUDE F_
AUTO/VERN (2 _mn) _ IUS STO(dAGE,

_P_ IMU ALIGN,
(EVA, _) SLEEP, AND
(2 Cmn) PMC SCHEDULXNG

T N ,k A12 APU HTR GAS CEH/FUEL

S M L._ SNACK PUMP (three) - A AUTO H20 DUMP & H20 CHARGE

_H PREP F_ 10.2 PSI CABIN (EVA, EMU HAZNT/RECHARGE
= ==

SV w V 06:00-- (EVA,10.2 PSI CABIN)(2 Cmn) EMU 1 & 2
CABIN DEPRESS TO 10.2 PSI (2 Cmn)

[: ,EVA,PSiCABIN,
I [ (z cm.)

PRIVATE MEDICAL CC_FERENCE

(/Mcc r_ SCHEDULING )

I
10.2 PSI CABIN CONFIC HRA PREBREATHE TERMINATE

(EVA, 10.2 PSI CABIN I (EVA, 10.2 PSI CABIN)(2 Cmn_
I

Z
4 W_IVR ZMU ALXCN ATT t

o EMU CHECKOUT AT 10.2 PSE

B 07:00 STAR PAIR (A1) (EVA, ENU CHECK_TI

i A/AUTO/VERH leit NNVR at SS (2 Cme)

=tier CABIN

_ (ORB OPS) Perform

G C MNVR TORS THERMAL ATT DEPRESS ¢o plete
T WI JMCC for attitude update
$ M]
I_, z=

S

[
08:O_-

PRE-SLEEP ACTIVITY

(ORB OPS,

I I
O 0
$ $ IW_J ALIGN LOG

G -Y . -ZANG ERR -- .
G t 2 3

T M
S M 09:00-- o

H H ANG:

T _A AX ( )_ .__ ( )_ ._ _( )_ .-- -
S M

T _ "Y() .... () .... () ....m

A , AZ ( )_ .__ ( )_-_ _( )_ ._ _
G ] EXECUTION TZI_E :
O I

SLEEP -- -- / -- - : -- - : -- --

I| ,0:00 J.
4D-5 FLT PLN/291FIN A 02117189



MET,, STS 29 (FD01) 18A (EVA) INSERTION
RTS i GSTDN DAY ooo_ STS PL

, r, I ,o:o_--" -, MCC

O O
S S IORB I

r r _
G G AtlBI)
T Ld "- AUTO/VERN-
S M e

S

11:00-
A
G
0

C
NN

T U
S 14

[
SLEEP

A

0

L2 o 13:oo.
N _

]-I _ "

JJ t
lr w
s M

[ ! ,4:0O-

4D-6 FLT PLN/_g/F[N A 02117,/89
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MET, STS 29 (FD02) 18A (EVA) INSERTION
RTS CSTON DAY0003 STS PLT

2o:oo- MCCl l A

I R C AI(BI) P/TVD2R SETUP #SAT DEPLOY| _ --F 0 _A (PHOTO/TV. P-LI_) (EVA.
" S > [ N AUTO/VERN. I (3 Cmn)

_ 75 Nin in-Suit EVA PREP FOR IU$
Ptebreathe MANUAL ELEVATION

(A'')B, - I (C EVA'I_TTINC_NCY 'VA)

AUTO/VERN ,BLOCK

M . ,ORBrI-_ , NNVR TO TDRS CK ATT

I L B ,_4CC: GO FOR EVA
L X O (IUS DPY, LATE CHECKS) AZRLOCK DEPRE_

Mart in darkness just GO FOR EVA
_T'_ (Cue Card)

[_ ] 21:00-- prior to IU$ actual P/TV02B ACT (SAT DEPLOY) (3 Cmn) . IUS MANUAL ELEV (NIL)

elevation, (PHOTO/TV _) EVA (ZUS MANUAL EL_V) (C EVA, CONTINGENCY EVA) (CREW CNTL-PLI
All(B1) (/NCC for NNVR in daylight) (EVA. _VA )UFF C/0) (GND CNTL-CAB

" AUTO/VERN (BLOCK 14)

! .Z
O O
S S

REM HTR ACTIVATION

v V _ (Cue Card, CIU CMO OEFN)

k__N
S S .B N I

I I I L
TDRS DIRECT CHECK (MILl

(IUS DPY. _d_LT-[_._cJ:L_) [J_J_.__LT..(MIL)
L R ADS TBD

. LOS TBD
I I JPD_(DKR)
O O 23:00-
S S )PY/BURN PADS

I
L_ REM HTR DEACTIVATION

IT R tl (Cue c.,0, C=I_L_C_I_E_)

i 4T I,,O.,D,,ec,o,.o.......,..HNVR TO DEPLOY ATTZTUDE )

H HI ( IUS DPY, DEPLOYO__._S) ZUS/P3 L_.___K i

S V (IUS OPY, LATE CHECKS)

DEPLOY COUNTDOWN NFORM CREW
_ C W E
--_S B _ _ (IUS DPY. _ GO FOR DEPLOY. Delete Step 8

iT [L×_ :

- IF At'(B') II zus DEPLOY
A |K MAN/NORM JI t--DEPLOY IUS/TDRS (00:16)

I tt PTDEPLOYSEPARA.ON
AUTO/NORM (IUS DPY, POSTDEP_OY OP$)

4 0MS BURN

4 MNVR TO IUS VIEWING ATT EVA PREP FOR TILT TAB_F _ BEP BURN

Y I (A,,)B, "1_ I _ (00:31)A (C EVA. CONTINGENCY EVA,

JT (BLOCK ,3,R MAN/VERN PI OFF EVA (TILT TABLE STOIdACE) TILT TABLE STOWAGE

01:00 _ 4 NNVR TO PROTECT ATT (EVA, EVA CUFF C/L) (C EVA, COHTZNGENCY EVA)



MET , STS 29 (FEX)2) 18A (EVA) INSERTION
RTS GSTON DAY O0 I T STS PL

01:00 _ POC_ITDEPLDY _E'PARATION NNVR EVA (TILT TABLE ST_AGE_ _lj_m,,_k,_a_

H V H (EVA, EVA urr C/L) (C EV_, CONTINGENCY EVA)

T A A (BLOC_ 16 I

SV RMV G
TTC 1-A O ChJnge OAP A to Al
I F; • N X 14 4 MNVR T0R _ ATT CLOSEOUT _R14 1 IGNITION
_--_ B 1-I AI( R- 228 P= 325 Y= 343 (IU$ OPY, POSTOEPLOY OPSI (01:17)

• _ O LJ-L AUTO/VERN JI A/AUTO/VERN (01:2S) Init MNVR VTR SETUP (02-SAT DPY_ AIRLOCK REPRESS
-- A T KU-BD ANT DEPLOY (Cue Card. TV/VTR) (Cue Card)

[_ 1 (OR8 OPS, _ I (3 Cmn)KU-BO ACTIVATION (COMM mode) POST EVA POST EVA SUPPORT

N 02:00- (ORB OP$. COMM/1NST) (EVA, POST EVA) (EVA.

[ "°°°' I Ty --

• C R
T IW

S --M _ (AI

MEAL

TV G 14
rTC D T 03:00--
I_;T X1414 1
LT ,LLx

-- _T VTR PLAYBACK (02-SAT OPY) VTR (TORW)
L LA (Cue Card, TV/VTR)

C VTR at TORtd
N

[
04:00--

MNVR (TRK) -ZLV, _XVV
C TC=2 BV=3 OM: 180
14 _ A/AUTO/VERN Inlt TRK
M

" IT

Sv G

;° I-x
r

05:00"

I !

°° IM

_ 06:00--

4o-g FLT PLN/29/FIN A 02/17/89



_ _'[ "[ MET * STS 29 (FD02) 18A (EVA) INSERTION

_w ,RTS CSTDN DAY oo1_ STS PL
" "" _" MCCJ_A 06:00"--IT _

CS ;14 AI(BI)
AUTO/VERN

OT:O0--_ 4 4MNVR IMU ALIGN AIT
(AI)B5 STAR PAIR (At)

MAN/VERr_.__N A/AUTO/VERN Z n i t NMVR • t SS
IORB I IMU ALIGN - S TRK (ORB OPS)

I G COAS CALIBRATION (ORB OP$)

bl MNVR ITRK) *ZLV I *XVV PRE-_;LFIFP ACTTVITY

TG=2 BV=3 OWlm180 (ORB OPS. CREW SYS |
_:H A1(81) AIAUTO/VERN Init TR_

La AUTO/VERN O19 /COAS PWR - OFT Stow COASi Change DAP 8 to fit

A 08:00- REOD ID:
G

0 -Y , *Z ANG ERR
3

T _ 2

I AX ( 1-- "----1 1--'---- ( 1--.----
0

AY ( )_ -_ _ ( .)_ -_ _ ( )-- .__
S IORB I -

..... AZ ( )_ ._ _ ( )_ ._ _ ( ) ._
"Z EXECUTION TIME: --

G G 09:00-- L

T 14 V - / _ : ----: ---
S MH

gA iN v

] ]- v GO TO DETAILED TIMELINE, 3-14

G

0

_i i 10:00- STARCOASCALIBRATIONLOGIO: -Z --,STAR AVAIL: -- _:_ _ TO - :_ --

UPDATE TIME: -- / : :C; l __ __
'T

i
4D-10 F'LT PLN/29/FIN A 02/17/89
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CONSUMABLESCURVES
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LUR3UtIABLh_
CURVES

PREPARED BY: RO_ER'[/% YOUNG 1

FIDP: CYCLE 2 (FDDD INPUTS)

CAP; JSC-22939-29. FINAL, REV-A (PRELIM)STS-29 OMS PROP REMAINING(% GAUGE) ANALYSIS:2_89 __ ,_
80 ' CHECKED BY:_ p_. /_

[ II I I [1| I II III I IIII I I I [I I II fill III I |1 II I [ Ill I ill II IIII I I II I I I II III I lit II I ill II II I1 I I t I I_lll L I IIII ILl I I I Ill I [[ []_l it IIII II I I ; I I_ I I II till I I/I I I [ I

• t % , %''.'" I " "*''t --.- -.- - _. -.- - i--,-.t. %.... o i ........ t ...... _ ..... _ .'- '. ' ' ' ' • , • • •
• • * .... * . . . , , , , . . . . . , . • • . . t . -.- - .....- . t...., r .... .....

0 _o................................................................................. .: ....... .".v . .....
M . t .1_o..o.%. #.o, l.oO o%. ,o.%. #o.%B I..,..%..%o% o.l .% .I o._ #...o.%. o. %o I..%.% o oD ... , .% I , ..... i * _. • _ .*

S : , ............ ,........, ..... . ..... , ................ , ......... . . , . . ; .....• • , • , • • • , • . . ..... . - - %- - m o -.- *r - :-
.....................................................................;._..:..;.'..'.• ................

G Go,
"'"°" " _" "_ " a'"" ° * • -'- -'- _- -_- .--'-- , o...... _. o_ o a..,.. ,..,.._. _.._....,.. , ..... • . _.._. _o.,.,,..... _.., ._ ,, , = ° . , • .a , , , , . , . • • . . , , • , , , • . . . , , . , , . , . ,

•:..:.-.:..:..-..:..;..:..;..:..:..; ..... ,....._ ..... ...,.....,.....,.....;.; ..... ,.. . : : : : : : : : .........
u i !! : :°: i; ; ;i !i

• ..°,- _ ........... :,.!..:..*..'.. : ... ;,.. • .................. : _ ...........

5o- ' ............... : ' : : "'":'"""": ' : : [ : _': .....ii'ii'"....! ! i ! i ! i ! ! i ! i ! i !!""..........."'_....'...............:"r. OMS-......... ':"•":"." .: "::":--:--:-.-';------

_) .-'o -&.-=. o'.. z..,.. I..% o%.....,.. _o.... i ..•.._ o °•°., . _.. |. , _.., . , :. , . _. ,..t . , , o :.., . _ o .. _ . .. • - : • _ ' t. • • •
R

T O 40- : .................. ......,...................................... ;. _; .......
p • ,.,..,.,.........°.,.,..,.,..•........,.,..,.,................o,.,...• . . . . . . . . . . ..... . . . .

R • • OMS-3SEP :. : • ; • ; ......... ",".'.".".".":';":'.":": ...... :-': ........................ I
!°;°! ; ! !°; ! ! i ;°!°°: ! i ! ! ! !°i !..

.:._-w.==,=:.:._._..__=:,_._._._.=._,___.w_=,_____. , :...: .. ..... : .......
M ............................................................... ;-;-.:-.;.-'.-;-.'..;._..'..'..''..'.• •
A -.:..:.'-.'-.:..:-.:..:..:.:..:.:,.:..:..:..:o:..:DEORBITREDLINE .......... : • : • . : : :",": ":'""

N 20 ...........:..,..:..;..:.._..;..:..;..:..;..:.._..:..:..;..:..;..:..;..:..:..;..:..;.:',.:..:;..:..;..:o;..:: : : ; : ; : : ; i
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-11 S ° '° """ _° "_" _" "'""" ° ' """ _" °" ° "" "*°' ° "'"""" _ "" ° _" "'""' ° °'"° "" _"-r- _,-,,-. o-,--,--,.... ,...o o,, .o.., o-o-.,, .. o.,. _ o ,,-o,,-,--.. _.
r-

--_ 10-- • .,.._ • _.._ o _. ,,.. i...o o_. _o ._,. o o,. o _ °.oo._ o _.._ o _..,.. _ ..,.._ o .,.._. _..o. o. ..... • - -*, -_ • ,o .,.•...•o. _ . ..- ,_. _ ..... _ o . _.., • ,

-_ o ..o • % • .,..,.. _o .,.. z.....%, o...,o. _ . .o % , , _ . . : ..... , , , .
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.....,.......,.....,.....,........,.....,.....,........,....,............-.,.....o.....,..:..:..-..:..;.....;.....:.:.....;.....,......._../
Ix)
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I ] I ] I I ] ] I I I

Z 00/12 01/00 01/12 02/00 02/].2 03/00 03/12 04/00 04/12 05/00 05/12 06/00;z>
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The sections followingthis divider page
• will not be included in flight copies.



• t

• FLIGHT PLAN NOTES
(CONSTRAINTSAND GUIDELINES)

¢/}

A. FLIGHTDESCRIPTION

_ The STS-29 (0V-I03)launch from KSC on March 15, 1989 (Cycle2R4) z
will be into a 160 nm orbit at an inclinationof 28.45 degrees. The
missionduration will be 5 days. Nominal landingoccurs at EDW on
March 20, 1989. u_

Landingopportunitiesare:

Landing
Orbit No. Site Local Time

Nominal Primary 81 EDW 06:11PST
Backup 82 EDW 07:46 PST
WeatherAlt. 81 NOR 07:13 MST

I Day Late Primary 97 EDW 06:22 PST
WeatherAlt. 97 NOR 07:25 MST

2 Days Late Primary 113 EDW 06:34 PST
WeatherAlt. 112 NOR 06:01MST

MAJOR EVENTS

LAUNCH (KSC) March 15, 1989
MET (DD/HH:MM:SS) 0/00:00:00
Day of year 074
CST/GMT 07.04/13.04

OMS-2
MET (DD/HH:MM:SS) 0/00:42::00
DV (fps) 221.5
ORBIT ha/hp (nm) 160/160

TDRS/IUS DEPLOY (6A INSERTION)
MET (DD/HH:MM) 0/06:13

OMS SEPARATIONBURN
MET (DD/HH:MM) 0/06:28
DV (fps) 31.0
DT (MM:SS) 00:16
ORBIT ha/hp (rim) 177/161

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

i

LANDING (EDW)
MET (DD/HH:MM) 05/01:07
Day of year 079
CST/GMT 08:11/14:11
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B. CREW

"' I. The crewmembersresponsiblefor performingan EVA, :_houldone
oz become necessary,are: MS3 will be EV1, MS1 will be EV2, and

PLT will be IV1
Z

2. There will be 5 crewmembersflying this mission,with each
J specialistassigned to the followingtasks:

CDR - Overall missiondecisions,vehicle control,DPS, ECLSS,
GNC, OASIS

PLT - APU/HYD, EPS, MPS, OMS/RCS, SPOC/HP41,DTOs/D_;Os,SSIP
83-9 (ChickenEmbryo), IMAX

MS1 - C&W, Earth Obs, IFM, Photo/TV,MECH (PLBD), ILIS,PCG, PM
MS2 - COMM/INST,SHARE
MS3 - CCTV, Crew Equipment,Habitability,Medical, I'DRS,

CHROMEX,SSIP 82-8 (Bone Healing)

C. ORBITER SYSTEMS

I. Communicationsand Instrumentation

a. The OperationalInstrumentation(Of) system will nominally
be managedfrom the ground throughuplink real-timecommands
(RTCs)coordinatedwith the crew.

b. TDRS coverage is assumedto be supportedby TDRS-E (41
degreesW) and TDRS-W (171 degreesW) and is the prime mode
of communicationcoverage.

c. Pre-TDRSdeploy and from deorbit prep through landing,there
are 12 GSTDN sites availablefor on-orbit coverage: CAN,
GDX, MIL (MLX),BDA, HAW, GWM, AGO, ACN, YAR, DKR, lOS, and
VAN. From Post-deployto deorbitprep, there will normally
be two GSTDN sites selectedper rev as a TDRS backup and
will be availableon quick notice. All other GSTDN sites
are availableon a contingencycall-up basis (90 minutes
lead time required).

d. TDRS Ku-bandis the prime mode for real-timeTV, however
there are also 4 GSTDN sites availableas backup: GDX, MIL
(MLX),HAW_ and VAN.

e. There are _!GSTDN sites availableduring ascent and entry
for UHF voice only: YAR, lOS. These are availa_bleon a
contingencycall-upbasis (90 minutes lead time 'required)
throughoutthe rest of the flight.

f. RTS sites are availablefor contingencysupportor when
scheduledin advance (2 hour lead time required): HTS, GTS,
VTS, CTS, and lOS.

g. TDRS-W is assumedavailableto supportKu-banduplink (e.g.,
TAGS).

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

a. The OrbiterState Vectormust be uplinkedwhenever downtrack
error in the on-board vector becomesgreaterthan 20 nm, but
is usuallyuplinkedwhen errors are greaterthan 5 nm.

_- These are real-timecalls. In addition,state vectors must
be uplinkedfor specifiedtargetswhen utilizingan orbiting
vehicleas a TGT ID with UniversalPointing.

b. IMU alignmentsoccur approximatelyevery 12 hours in the
pre-sleepand post-sleepactivitiesand prior to major
eventsrequiring low navigationuncertainty.

3. EnvironmentalControl and Life Support:Subsystem(ECLSS)

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

b. There are four supplywater tanks and one waste water tank
which are loaded for"launchwith volumessufficientto meet
an orbit 3 launch day deorbitwith PLBDs failed closed.
Normallytwo supplywater dumps will occur per flight day.
A real_timecall will be made prior to each to inform the
crew to what level each dump is made. 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 UtilityPower Usage

The followingtable is the DC UtilityPower Outlet Schedule.
This table shows the times of outlet reconfigurationsduring the
mission.

MET DEORBIT PREP
PRELAUNCH POST

OUTLET INSERTION 4/20:00 4/23:14

019 PLT* .... PLT*

MO52J MS3* PDB*** -- MS3*

F1 ........

MO13Q PDB** -- PDB** PDB**

Ali MSI*,MS2* .... MSI*,MS2*

A15 CDR* TPR TPR CDR*

MO30F -- CHROMEX CHROMEX --

NOTES:
*Crewmembersuit fan

**Powerdistributionbox with PCG and SE 83-9
***Powerdistributionbox with PCG, SE 83-9 and SE 82-8
If an outlet column is blank, the outlet is not in use
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D. TEXT UPLINK SYSTEM

I. The Text and Graphi#sSystem (TAGS) is a high-resolution
facsimilesystem that scans text or graphicsmaterial and
converts the analogSCAN data into serial digitaldata. 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 depending
on the hardcopyresolutiondesired. The TAGS can only uplink
imagesusing Ku-band. The TAGS system is operationalwith the
operationalstatus of TDRS-C in the 171 degree W position. This
Flight Plan assumesTDRS-C is operationaland TAGS is the pri-
mary mode of text uplink. Instrumentationhas the capabilityto
uplink onboardhardcopiercontrolcommandsvia S-band or Ku-band
for power on, advance,ready, standby,and off.

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

E. TELEVISION/PHOTOGRAPHY

1. The CCTVsystems provide two color, wide-angle cameras for in-
cabin coverage. There will also be four PLB TV cameras. There
are three different lens assemblies for the PLB cameras (color
lens assembly, monochrome lens assembly, and wide-angle lens
assembly). The type of lens assembly for each PLB camera is
documented in the Flight Requirements Document.

2. There is a video tape recorder available with 3D-minute
cassettes.

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

F. PAYLOADS

1. TDRS(Tracking and Data Relay Satellite)

The TDRS-D is a communication satellite which is the third
spacecraft launched in the process of assembling the Tracking
and Data Relay Satellite System. l'he system will provide a
high-capacity communication and data link with the STS as well
as other spacecraft and launch vehicles. TDRS-Dwill replace
TDRS-A in the 41 degrees W location. The nominal IUS/TDRS-D
deployment opportunity occurs 60 minutes prior to node 6A
(ascending) at 0/6:1,3 MET. Backup opportunities occur prior to
7A and 16A. A contingency opportunity occurs 60 minutes prior
to 8D (descending).

2. IUS (Inertial Upper Stage)

The IUS is a two-stage solid rocket, inertially stabilized upper
stage which will place TDRS-D in a geosynchronous orbit. The
IUS ignitesits first stage (SRM-I)for transferorbit insertion
60 minutesafter TDRS-D/IUSdeployment. The second burn (SRM-2)
occurs approximately6 hours after deploymentresultingin a 0
degree inclination,geosynchronousorbit at 41 degreesW longi-
tude for the 6A deploymentopportunity.
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3. OASIS-I (OrbiterExperimentsAutonomousSupporting
InstrumentationSystem)

The OASIS-Ipayload will collect environmentaldata for Orbiter
primarypayloads. OASIS is capableof collectinga variety of
environmentalparameters based on specifictransducer
configurationsfor each flight. For STS-29, OASIS is configured
to interfacewith TDRS-D/IUS. OASIS Jhastransducers/sensors
mountedon the forward and aft IUS ASE to measure thermal,
acoustic,vibration,stress,and accelerationdata.

|

I- 4. SHARE (SpaceStationHeat Pipe Advanced RadiatorElement)

The SHARE consistsof two hardwareassemblies: the Heat Pipe
RadiatorSystem (HPRS)and the Heat Pipe Instrumentationand
ControlSystem (HPICS). The HPRS is a 52-footlong assemblage
that will be attachedto the Orbitervia four mounting pedestals
on the starboardsill. The HPICS consistsof black boxes and a
thermalshroudwhich are mounted in Bay 5 Forwardon the
starboardside. The heat pipe is a closed system for
transferringlarge quantitiesof thermalenergy, essentially
isothermally,between a heat source and a heat sink. Two
thermaltestingperiodsof 2 revs eaclmin specifiedattitudes
are required. Thermalconditioningof 2 revs in a specified
attitudeis requiredprior to each test. There are also 2
optional tests that may be performedon this flight.

S. IMAX

The IMAXpayload is a 70mm motion picturecamera system. The
camera and supportingequipmentare stowed in the middeck and
are for in-cabinuse. On this flight,a large percentageof the
scenes for the IMAX camerawill be Earth-viewing. Scene
opportunitieswill be providedto the crew pre-flightand in
real-time. In addition,a few opportunitiesutilizingspecial
Orbiterattitudes/maneuversmay be scheduledin this Flight
Plan.

6. CHICKENEGGS (SSIP (ShuttleStudent InvolvementProject)83-9:
ChickenEmbryo Developmentin Space)

The ChickenEggs Student Experimentwill study the effects of
the space environmenton the developmentof chickenembryos.
The experimentis mostly self-sustainingand only requires
periodictemperatureand humiditychecks by a crewmember.

7. PCG (ProteinCrystalGrowth)

The PCG payload is designedto conductexperimentswhich will
supply informationon the scientificmethods and commercial
potentialfor growing large,high-qualityproteincrystals in
microgravity. The PCG will be installedand operatedon the
Orbitermiddeck. The crew is requiredto activatethe PCG and
record the crystals'progresson film..

8. CHROMEX (SpaceLife SciencesTraining Program-Chromosomeand
Plant Cell Divisionin Space)
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The CHROMEXpayload is designedto determinewhether roots of
oats, day lily and carrot can be initiatedand undergo subse-
quent growth in microgravityat a level equivalentto that which
occurs at 1 g on Earth. Activitiesconsistof crew verification
and loggingof nominaloperationseach flight day during the
experiment'sday cycle. An accelerometerpackagewill be flown
in conjunctionwith the payloadand will operate twice during
the mission.

9. BONE HEALING (SSIP 82-8: The Effectsof Weightlessnessin Space
Flight on the Healingof Bone Fractures)

The Bone Healingexperimentconsists of an Animal Enclosure
Module (AEM) housingfour rats, a MicrogravityRodent Bottle
(MGRB) (water supply)and Ames Food Bars. The experime1_tis
completelyautonomous. The experimenteronly requests visual
observationsand video taping when possible.

10. AIR FORCE MAUl OPTICAL SITE (AMOS) CALIBRATIONTEST

The primaryobjectivesof the AMOS activityare to use the
Orbitervehicleduring cooperativeoverflightsto obtain imagery
and/or signaturedata to supportthe calibrationof the AMOS
ground-basedsensorsand to study plume phenomenologyby
observingthe orbiter under a varietyof attitudeand l!ighting
conditions. The tests are performedby the crew at selected
high elevationoverflightsof the Maui Optical site.

G. ON-ORBITDTOs

I. Water Dump Cloud Formation(DTO 330)

The purposeof this DTO is to define water dump plume formation
and angularextent with respectto the Orbitercoordinatesystem
and trajectory. Providedthere are opportunitiesthat satisfy
the viewingconstraintsover a ground site, up to 3 observations
will be made. When possiblethe Orbiterwill be in specific
attitudesand the water dumps initiated/terminatedat specific
times relativeto the site AOS.

2. Text and GraphicsSystem (TAGS)Test (DTO 786)

This DTO is designedto providea significantconfidencetest
and evaluationof TAGS under 0 g and to generatedata for
comparisonwith data from i g test conditions. Approximately
400 imageswill be sent, mostly during crew sleep, A second
test is intendedto validatepaper loadingtechniques.

3. AMU ValidationUpdate (DTO 787)

The purposeof this DTO is to test out a procedureneeded to
update the IUS attitudebase to providethe requiredaccuracy
for the planetarymissions (Magellan,Galileo,and Ulysses).
The implementationof this DTO on STS-29will nominallyreflect
data collectionprior to and upon completionof two rotationsof
at least 90 degreesabout axes approximately90 degrees apart.
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"' " 4. Payloadand GeneralSupport ComputerEvaluation(DTO 789)

The Payloadand GeneralSupport Computer (PGSC) is a portable
computerthat provides a common crew interfacefor a varietyof
STS payloads. The PGSC will also be used to functionally
replacethe SPOC (ShuttlePortableOnboard Computer.) The PGSC
is a GRID Case 1530 portable lap top computer. The purposeof
this DTO is to evaluate the unique hardwareaspectsof the GRID
Case 1530 as well as crew usage and interactionwith the PGSC.

5. IMU ReferenceRecoveryTechniques (DTO 790)

The crew performsactivitieson-orbitwhich consistof various
techniquesin supportof IMU referencerecovery after an
unforseen loss. The COAS and universalpointing softwareare
used with celestialtargetswhich are easily identified. The
objective is to verify the operationalfeasibilityof each
technique.

H. ON-ORBITDSOs

1. InflightSalivaryPharmacokineticsof Scopolamineand
Dextroamphetamine(DSO 457)

The purposeof this DSO is to investigatethe pharmacokinetics
of anti-motionsickness agents during space flight and predict
the resultanttherapeuticconsequences. The crewmemberwill
take the drug after an 8-hour fast, and take salivarysamplesat
required intervalsduring the flightday.

2. SalivaryAcetaminophenPharmacokinetics(DSO 458)

This DSO investigatesthe pharmacokineticsof Acetaminophen
(Tylenol). This drug is used for evaluationbecause it distrib-
utes into the salivawith a ratio similarto blood plasma. The
crew will take the Tylenol after an 8-hour fast and take
salivarysamplesat specifiedintervalsduring the flight day.

3. NoninvasiveEstimationof CentralVenous PressureDuring
Spaceflight(DSO462)

The objectiveof this investigationis to measure physiological
adaptationsto the headwardfluid shift seen in microgravity.
The noninvasivetechniqueof determiningcentralvenous pressure
(CVP)uses a mouthpieceinstrumentutilizingdoppler flowmetry.
The specifiedcrewmemberwill take measurementsas early as
possibleon flightday 1 and duringpre- and post-sleepas time
permitsduringthe remainderof the flight.

4. PreflightAdaptationTraining (DSO 468)

The purposeof this DSO is to obtain reactionsto the stimulus
rearrangementproduced by a prototypetrainerbefore and
immediatelyfollowingorbital flight. The bulk of this DSO is
done on the ground. In-flightthe crewmember(s)are asked to
document (viacassette tape recorder)perceivedself-motion/
surroundmotion accompanyingslow head motionsduring reentry
and descent.
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5. The Relationshipof Space AdaptationSyndrometo Middle Cerebral
Artery Blood VelocityMeasured Inflightby Doppler (DSO 470)

The objectivesof this DSO are to explore inflightuse of a
small, lightweight;,portable instrumentcapable of measuring
blood flow velocities;documentthe changes in cerebraland
regionalblood flows in the micro-gravityenvironment;and
correlatethese changeswith the onset and severityof SAS. The
measurementsessionswill be performedas'timepermitson FDI
and in pre- and post-sleepon FD2.

I. TIMELINE FORMATS

1. The timelineformatsused in this Flight Plan are based on JSC
document 19933: TimelineFormat Definitionsand Standard Notes,
RevisionB, May 25, 1987.

6-8 FLT PLN/29/FINA



C_
0

STS-29 DAP BOOK

7-1 FLT PLN/29/FINA



DAP BOOK

DAPA CONFIGURATIONS

AI* A2 A3 A4 A5 A6 A7 A8 A9 AIO All AI2

TRANSLATION

PULSE ft/sec 0.10 0.10 0.10 I0.10 10.10 0.10 1.49 0.10 0.10 0.05 i0.25
ROTATION

DSC RT NORM °/sec 0.200 0.400 0.200 0.200 0.200 0.200 0.100 0.500 0.200 0.200 0.200
VERN °/sec 0.200 0.400 0.200 0.008 0.200 0.200 0.100 0.200 0.200 0.200 0.200

PULSE NORM °/sec 0.10 0.10 0.30 0.10 0.10 0.10 0.22 0.10 0.10 0.10 0.05
VERN °/sec 0.010 0.010 0.010 0.010 0.050 0.010 0.093 0.010 0.010 0.010 0.010

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

DEADBAND

ATT NORM (deg) 5.00 1.00 5.00 1.00 5.00 5.00 1.00 3.00 2.00 2.00 1.00

VERN (deg) 1.000 1.000 1.000 10o070 !o000 i1.000 11.00 1.000 1.000 1.000 1.000

RATE NORM °/sec 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sec .020 .020 .020 .010 .020 .020 .010 .020 .020 .020 .010

JET OPT
"n.

-_ P 1 1 3 1 1 3 2 1 1 1 1
Y i i 3 R ! 3 3 i I 1 i

"_ CNTLACCEL 0 0 0 0 0 0 0 0 0 0

-n *I-LOADEDOPS-2 DAP Configuration
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DAP B CONFIGURATIONS

BI* B2 B3 B4 B5 B6 B7 B8 B9

TRANSLATION

PULSE ft/sec 0.02 0.02 0.02 0.02 0.02 0.05 0.01 0.02

ROTATION

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

PULSE NORM °/sec 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.77
VERN °/sec 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

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

DEADBAND

ATT NORM (deg) 3.00 3.00 3.00 0.30 3.00 2.00 2.00 2.00
VERN (deg) 1.000 1.000 1.000 0.100 0.033 1.000 1.000 1.000

RATE NORM °/sec 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sec .020 .020 .020 .010 .020 .020 .020 .020

JET OPT

P 1 3 1 3 3 1 1 1
Y 1 3 i 3 3 I 1 1

Z
"- CNTL ACCEL 0 0 0 0 0 0 0 0

*I-LOADEDOPS-2 DAP Configuration
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VELCRO

FLT PLNI2910/F',[N

-_ UNIV PTG FLT PLN/29/OIFINTGT IO • I Orbiting Vehlcle
= 2 Earth ctr

= 3 Earth tgt
Input LAT (±90)

LON (±180, + = East)
ALT (-3444.0 to

20000.0 nm)
• 4" Sun ctr

• S CelestlaI tgt
[nput RA (0-359.99)

OEC(:90)
= 11-I[O Nay Stars

800Y VECT = I +X*
- 2 -X*
= 3 -Z*
= 4 PTC (-2" below +X)*
= S Optional

[nput P (0-359.9g)
Y (Z70-359.99.0-90)

* lnout OM o OM (0-359.99)
MON AXIS = [ +X

Z -X

I G20 OAP CONFIGI

CNTL ACCEL = 0 Orbiter alone JET OPT = I Normal
= I thru 5 not used = 2 Nose only

= 3 Tall only

TOP _'_
BACK OF FRONT COVER

'DAP BOOK'

(reduced copy) 7-4 FLT PLN/29/FIN A



TOP

+
...... OAP PURPOSE

A1 - NOHINAL
IMU ALIGN
LOSS OF VERN

- (NOSE & TAIL)
A2 - PTC
A3 - RCSNOT FIRE
A4 - GG
A5 - IMU ROTATION

- A6 - LOSS OF VERN
(TAIL ONLY)

A7 - SHARE OEPRIME
A8 - PREIPOST DEPLOY
A9 - RENDEZVOUS
AIO- PROX OPS
A11 - IUS DEPLOY
AI2 - (Blank)

FLT PLNI2910IFIN A

A1

+ +
-- TOP

-+- t
OAPA1 A1

PURPOSE: TRANSLATION
O.[ 0 [ PULSE

NOMINAL - - -

IMU ALIGN ROTATION
LOSS OF VERN _0.2O_O_ 2 DSC RT NORM
(NOSE & TAIL) 0.2 0 0 3 VERN

0_._[Q 4 PULSE NORM
0.0 _l 0 5 VERN

•0 O_ 6 COMP NORM
.0 O_0 7 VERN

DEADBANO
_ 5.0 '2 B ATT NORM

_ !.0 _00 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

! 12 JET OPT P
! 13 y

0 14 CNTL ACCEL

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

__ A2
TOP

(reducedcopy) 7-5 FLT PLN/29/FINA



TOP

+ ,, + +
OAP _ A2

PURPOSE: TRANSLATION

PTC _.! g 1 PULSE
ROTATION

0.4 0 Q 2 DSC RT NORM
_._ Q 0 3 VERN
0.I Q 4 PULSE NORM

0.0 [ Q S VERN
.0 0 6 COMP NORM

.0 Q Q 7 VERN

DEADBAND
_ _..QQ 8 ATT NORM

_ _._ '2Q 9 VERN

0.2 0 tO RATE NORM
.0 2 0 iI VERN

12 JET OPT P
! 13 Y

14 CNTL ACCEL

FLT PLN/Zg/O/FIN FLT PLN/29/O/FIN

A3

�t+
TOP

TOP

DAPA3 A3

PURPOSE: TRANSLATION
0.I 0 I PULSE

RCS HOT FIRE - - -

ROTATION
_._ 0 0 ? OSC RT NORM
0.2 0 0 3 VERN
- _._ _ 4 PULSE NCRM
Q.Q ! _ S VERN

.0 Q 6 COMP NORM
.0 0 0 l VERN

OEADBANO
_ _.0 0 8 ATT NORM

_ _._ _ Q g VERN

= _.2 0 |0 RATE NORM
.0 2 0 II VERN

12 JET OPT P
13 y

Q 14 CNTL ACCEL

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

A4

TOP

(reducedcopy) 7-6 FLI"PLN/29/FINA



t

TOP

+,, + + . +
--- DAPA4 A4 ,

PURPOSE: TRANSLATION
O.I 0 I PULSE

GG ....

ROTATION
0.2 0 0 2 DSC RT NORM
0.0 0 8 3 VERN
0.1 0 4 PULSE NORM

Q.Q ! Q S VERN
.0 Q 6 COMP NORM

.0 0 0 7 VERN

DEADBANO

_ !-g Q 8 ATT NORM
- Q-_ Z _ 9 VERN

0.20 10 RATE NORM

._ ! _ 11 VERN

! 12 JET OPT P
13 Y

Q 14 CNTL ACCEL

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

AS

TOP

T0P

__2_
A4 I

DAPAS A5

PURPOSE: TRANSLATION
Q.! Q i PULSE

IMU ROTATION •ROTATION

Q.2 Q Q 2 DSC RT NORM
0.2 Q Q 3 VERN

Q-! Q 4 PULSE NORM
Q.O S Q S VERN

.0 0 6 COMP NORM
.0 Q 0 7 vERN

DEADBANO

_ 5.0 0 8 ATT NORM
_ !-Q _ Q g vERN

0.2 Q I0 RATE NORM
.0 2 Q 11 VERN

! 12 JET OPT P
_3 Y

Q L4 CNTL ACCEL

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

A6

TOP

(reducedcopy) 7-7 FLT PLN/29/FINA



TOP

+ ,, + +
DAP A6 A6

PURPOSE: TRANSLATION
0.1 O_ ! PULSE

LOSSOF VERN
(TAIL ONLY) ROTATION

_0.Z O__0 2 DSC RT NORM
_0.2 0 0 3 VERN

0.| 0 4 PULSE NORM
0.0_ _l 0 S VERN

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

OEAOBANO

_ 5.0 0 8 ATT NORM
_ 1.0 0 O_ 9 VERN

0.2 0 i0 RATE NORM
.0 2 0 I1 VERN

_3 I2 JET OPT P
_3 13 Y

_0 14 CNTL ACCEL

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

TOP

"FOP

DAP A7 A7

PURPOSE: TRANSLATION

SHARE OEPRIME 1.4 9 I PULSE

ROTATION

J2.!0 0 2 OSC RT NORM
O.l 0 0 3 VERN
- 0.2 _ 4 PULSE NORM

0._09 _3 5 VERN
•Q O. 6 COMP NORM

.0 Q 0 7 VERN

DEADBANO

_ 1.O 0 8 ATT NORM
_ _l._O0 0 g VERN

0.2 0 10 RATE NORM
.0 1 0 II VERN

2 12 JET OPT P

_3 13 Y

_0 14 CNTL ACCEL

FLT PLN/29/O/FIN k FLT PLN/29/O/FIN A
m

-I-
TOP

(reducedcopy) 7-8 FLF PLN/29/FIN A



TOP

+,, -I- -I-- +
/--

DAPA8 , A8

PURPOSE'-- TRANSLATION
O. 1 0 1 PULSE

PRE/POST OEPLOY
ROTATION

o._5 oo 2 OSC RT NORM
0_.Z O__O 3 VERN
o.zo 4 PULSENORM

0.0 ! 0 S VERN
.0_0 6 COMP NORM

.0 0 0 7 VERN

OEADBANO
_ 3.0 Q 8 ATT NORM

_ 1._ _ g 9 VERN

0.2 0 10 RATE NORM
.0 2 Q 11 VERN

12 JET OPT P
! 13 Y

0 14 CNTL ACCEL

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

+ + "+
TOP

TOP

All--

DAP Ag Ag

PURPOSE: TRANSLATION
Q-! Q I PULSE

RENOEZVOUS
ROTATION

0.2 0 0 2 DSC RT NORM

_._ _ _ 3 VERN
_-! _ 4 PULSE NORM

_'_ ! _ S VERN
.0 0 6 COMP NORM

.0 Q 0 7 VERN

OEADBANO

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

0.2 0 IO RATE NORM
•Q Z _ 11 VERN

, 1 12 JET OPT P"
1 13 Y

_o 14 CNTL ACCEL

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

AIO

+ 0TOP
(reducedcopy) 7-9 FLT PLN]29/FINA



TOP

+ ., + + +
DAPAI0 A10

PURPOSE: TRAHSLATI0N
_0.0 5 [ PULSE

PROXOPS ROTATION

_0._2O_0 Z OSC RT HORN
o_._o o 3 VERN

0.1 0 4 PULSE NORM
_o.o! o s VERN

._0 0 6 CONP NORM
.0 0 0 7 VERN

DEADBANO
_ _2.0-O_ 8 ATT NORM

- 1._0_00 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

_I 12 JET OPT P
1 13 Y

O_ 14 CNTL ACCEL

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

All

TOP

TOP

+ _,o �+
OAPA11 All

PURPOSE: TRANSLATION
0.? S 1 PULSE

IUS DEPLOY
ROTATION

0_..20 0 Z DSC RT NORM
0_.20 0 3 VERN
0.0 5 4 PULSE NORM

.0..0_! 0_ S VERN
.0_O_ 6 COMP NORM

.0-g O_ 7 VERN

DEAOBAND

_ 1.0_O_ 8 ATT NORM
- _1.0_0_O_ 9 VERN

0._ O_ 10 RATE NORM
.0 _iO_ 11 VERN

! 12 JET OPT P
! 13 Y

0 14 CNTL ACCEL

FLT PLNI29/O/FIN FLT PLN/29/O/FIN

+ + + +
TOP

(reducedcopy) 7-10 FtT PLN/29/FINA



TOP

+,,, + + +
OAPA12 A12

PURPOSE:(Blank) TRANSLATION'
I PULSE

ROTATION
_. - _ 2 DSC RT NORM
_.- - - 3 VERN

4 PULSE NORMo_ m

"- m'------ 5 VERN
.__-- 6 COMP NORM

.__---- 7 VERN

DEADBANO
8 ATT NORM

--__. ---- 9 VERN

__.__-- I0 RATE NORM
•__---- 11 VERN

12 JET OPT P
13 Y

14 CNTL ACCEL

FLT PLN/29/O/FIN A FLT PLN/_J/O/FIN A

TOP

TOP

DAP PURPOSE

BI - NOMINAL
PRCS IMUALIGN
OMS & RCS BURNS

B2 - LOSSOF VERN
('FAILONLY)

B3 - LOSSOF VERN
(NOSE& TAIL)

GG MNVR
84 - SSUS DEPLOY
85 - COAS CAL
B6 - RENDEZVOUS
B1 - PRDX OPS
B8 - IF;AXMNVR
B9 - (Blank)

FLT PLN/29/O/FINFLT PLNI29101FINA

81

+ +
TOP

(reduced copy) 7-II FLT PLN/29/FIN A



G

TOP

+ + ¢
OAP B1 B1

PURPOSE: TRANSLATION -:
PULSE 15 0.0 2

NOMINAL
PRCS IMU ALIGN ROTATION
01_ & RCSBURNS DSC RT NORM 16 0.5 Q

VERN 17 Q-Z _ Q
PULSE NORM-18 O.Q

VERN_ 19 0.0 0
COMP NORM 20 .0 Q

VERN 21 .0 0

DEADBANO

ATT NORM 22 _ 3.0
VERN 23 _ !-_ Q

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 !
Y 27 !

CNTL ACCEL 28

FLT PLN/29/OIFIN FLT PLN/29/OIFIN

I
TOP

TOP

_1 _ -_-
OAP B2 B2

PURPOSE: TRANSLATION
PULSE 15 0.0 2

LOSS OF VERN

(TAIL ONLY) ROTATION
DSC RT NORM 16 0.2 Q Q

VERN 17 0.2 0 Q
PULSE NORM 18 O.Q

VERN 19 0.0 0
COMP NORM 20 .0

VERN 21 .0 Q Q

DEADBAND

ATT NORM 22 _ 3.0 Q
VERN 23 _ 1.0 Q

RATE NORM 24 0.2 g
VERN 25 .0 2

JET OPT P 26
Y 27

CNTL ACCEL 28

FLT PLN/29/O/FIN FLT PLN/Zg/O/FIN

B3

+ + +
TOP

(reduced copy) 7-12 FLT PLN/29/FIN A



i.

I
__ m

- DAP B3 B3

PURPOSE: 'TRANSLATION

LOSS OF VERN PULSE 15 0.0 2

(NOSE & TAIL) ROTATION

GG MNVR DSC RT NORM 16 0.2 0
VERN 17 0.2 Q Q

PULSE NORM 18 0.0 4
VERN 19 Q._ 0

-- COMP NORM 20 .0
VERN 21 .O 0 0

I]EADBAND

ATT NORM 22 _ 2-0
VERN 23 _ £.0 0

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 !
Y 27 £

CNTL ACCEL 28 0

FLT PLN/Zg/O/FIN FLT PLN/29/O/FIN

B4

TOP

TOP

83
DAP B4 84

PURPOSE: TRANSLATION
PULSE 15 0.0 2

SSUS DEPLOY
ROTATION

DSC RT NORM 16 0.2 0 0
VERN 17 0.0 0 8_

PULSE NORM 18 0.0 4

VERN 19 0.0 0 2
COMP NORM 20 .0 0

VERN 2I .0 0 0

DEADBAND

ATT NORM 22 _ 0.3 0
VERN 23 _ 0.1_0 0

RATE NORM 24 0.2 0

VERN 25 .0_ i O_

JET OPT P 26 _3
Y 27 _3

CNTL ACCEL 28 0

FLT PLN/29/O/FIN FLT PLN/29/O/FIN

BS

+
TOP

(reducedcopy) 7-13 FLT PLN/29/FIN A



TOP

+ .+ +
OAPBS BS

PURPOSE: TRANSLATION
PULSE 15 0.0 2

COASCAL
ROTATION
OSCRTNORM16 _.ZQQ

VERN 17 _.Q !
PULSE NORM 18 0.0 4

VERN 19 Q._ _
COMP NORM 20 .0

VERN 21 .0 0 0

DEADBANO

ATT NORM 22 _ 3._
VERN 23 _ O.Q _

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26
• .

Y _7

CNTL ACCEL Z8 Q

FLTPLN/29/O/FIN FLT PLNI29/O/FIN

B6

�+
TOP

TOP

DAP B6 B6

PURPOSE: TRANSLATION
PULSE 15 0.0

RENDEZVOUS
ROTATION
DSC RT NORM 16 0.5 0 0

VERN 17 0.2 Q Q
PULSE NORM 18 0.0

VERN 19 O.Q Q
COMP NORM 20 .0

VERN 21 .0 0 0

DEADBAND
ATT NORM 22 _ 2.0 Q

VERN 23 _ !-Q Q

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 !
Y 27 !

CNTL ACCEL 28 Q

FLT PLN/29/O/FIN FLT PLNI29/O/FIN

B7

+ +
TOP

(reducedcopy) 7-14 FLF PLN/29/FINA



DAPB7 _i B7

PURPOSE: TRANSLATION
PULSE 15 0.0 1

PROXOPS _ .....
ROTATION
osc RTNORM16 Q.ZQ

VERN17 Q.ZQQ
PULSE NORM 18 0.0 4

VERN 19 Q-Q _ Z
COMP NORM 20 .0

VERN 21 .0 0 0

DEADBANO

ATT NORM 22 _ 2.0
VERN 23 _ !-_ Q Q

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26
Y 27

CNTL ACCEL 28

FLT PLN/Zg/O/FIN FLT PLN/29/O/FIN

B8

TOP

TOP

+., + tOAP B8 88

PURPOSE: IHAX MNVR TRANSLATION
PULSE 15 0.0

ROTATION
DSC RT NORM 16 0.5 Q 0

VERN 17 0.2 0 0
PULSE NORM 18 -0.[ T

VERN 19 0._ 0
COMP NORM 20 - -.0

VERN 21 .0 0 0

DEADBANO
ATT NORM 22 _ 2.0

VERN 23 - _.0 0

RATE NORM 24 0.2 0

VERN 25 .0 2

I JET OPT P 26 1
Y 27

CNTL ACCEL 28 0

FLT PLN/29/O/FIN FLT PLN/29/O/FIN A

TOP

"(reduced copy) 7-15 FLT PLN/Z9/FIN A



?

TOP

+ .+ + +
OAP89 Bg

PURPOSE:(Blank) TR,ANSLATION
PULSE 15 _._ _

ROTATION
nsc RT NORH 16 _._ _._

VERN 17 _._ - -
PULSE HORN 18 ._ _

VERN 19 ._ _ _
COMP NORH20 o_

VERN 2l .___

OEAO8ANO
ATT NORN 22 -_.__

VERN 23

RATE NORN 24
VERN Z5 ....

JET OPT P Z6
Y 27

CHTLACCEL 28

FLT pLN/Eg/O/FIN FLT PLNI29101FIN
I

+ + _
TOP

FLT PLNI29101FIN

+ +
ToP

(reducedcopy) 7-16 FLT PLN/29/FINA



TOP
BACK COVER 'DAPBOOK'

J

f

" I HOOK

I vEL_o

FLT PLNI291OIFIN

+ +

(reduced copy) 7-17 FLT PLN/29/FIN A
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Attitude Timeline

MET I MNVR OPTION I IDAP E/S I REMARKS EVENT
1 I i I I
0/01:I0:00_TRK TGT=-2 IAI IDSC .200 EARTHJLVI/{ R+ D BIASED -ZLV

23:461BV=3 ( 90.00, .00) IAUTOIDB AT 5.00 T 901 P+I80 NOSE NORTH
OM= 20.00 INORM_DB RT .20 P 0_ Y+34D PLBD OPENING

I I I
2 I I I
0/02:20:00 MNVR R+ 2.00 IAI JDSC .200 SUN ISTAR PR A2 IMU ALIGN

30:24 P+ 27.00 IAUTO_DB AT 1.001T 67_ AMU #i ATr
Y+291.00 IVERNIDB RT .021P 1151

l I I l
3 t I i I
0/02:35:00 MNVR R+338.00 IA1 _DSC .2001 SUN _ AMU #2 ATT

42:29 P+277.00 IAUTO_DB AT 1.00}T 831

Y+304.00 IVERN] DB R_' .02_P 24J
I i I I

4 I I I I
0/02:46:00 TRK TGT=-2 IAI _DSC .2001EARq_qlLVI/_ R+I80 -ZLV NOSE F_q9

49:49 BV=3( 90.00, .00) JAUTOIDB AT 1.001T 901 P+ 0 IUS DIR CHECK
OM=I80.00 IVERN iDB RT .021P 01 Y+ D

I I I i
5 I I I l I
0/04:I4:001MNVR R+176.00 IBI IDSC .2001 SUN I TDRS DIRECT

27:091 P+272.00 IAUTOODB AT 1.00iT 901 CHECK ATI'
I Y+ 1.00 IVERN_DB RT .021P 1801

I I I I
,,,w 6 i l I I
-',z 0/05:33:00 TRK TGT=-4 IAII IDSC .2001 SUN IINRTL R+173 TDRS DEPLOY
_--.__ 35:08 BV=5(272.30, .00) IAUTO_DB AT 1.001T 87 I P+277 ATI_ITUDE
_-_w 0M=-270.00 IVERNIDB RT .01 P 1811 Y+ 26
_- _ DEPLOY 0/06:12:56 I _ i

<_- 7 i I I
0/06:13:56 ROT IAII IDSC .420 _ROT R+173 -2.2 FPS SEP

BV=5( .00,270.00) JMAN _DB AT 1.00 ISTART P+277 AND BEGIN
INORMIDB RT .20 IATr Y+ 26 -70 DEG PITCH
t t

8 I i
0/06:14:04 ROT IAII DSC .840 IROT R+rI71JSEP CUTOFF

BY=5( .00,270.00) IMAN DB AT 1.00 ISTART P+2811CONTINUE
INORM DB RT .20 IATT Y+ 26 -70 DEG PITCH
t l

9 i I
0/06:15:22 CANCEL IAII D_SC .200 SUN IINRTL R+153 !END OF -70

IMAN DB AT 1.001T 190 P+345 DEG PITCH
INORM_DB RT .20_P 1830 Y+ 3
t I l l

lO t I i i
0/06:19:56 MNVR R+ 25.00 IBI _DSC .5001 SUN ITIG OMS SEP

24:00 P+157.00 {AUTO_DB AT 3.001T 12310/06:27:56 ATTITUDE
Y+ 58.00 INORMIDB RT .201P 951

I i I l
11 I I i I
0/06:28:23 TRK TGT=I IBI IDSC .5001EAR_I_ IUS VIEWING

32:101BV=3 ( 90.00, .00) IAUTOIDB AT 3.001T 178J ATTITUDE
IOM=- .00 INORMIDB RT .201P 1901

l I l I I
12 i i I i I
0/06:51:561TRK TGT=-I _BI iDSC .5001 SUN J WINDOW

56:511BV=5(310.00, .00) IAUTOIDB AT 3.001T 931 'PROTECT
IOM= 20.60 INORMJDB RT .201P 1541 ATTITUDE

I I ] I I
8-2 FLT PI/_/29/FIN A

***ALL ATTITUDES IN MEAN OF 1950"**



Attitude Timeline

MET MNVR O_I'ION i IDAP I E/$ i REMARKS i EVENT

1 I i i I
0/07:12:56 CANCEL IBI ]DSC .200i SUN INRTL R+I701INRTL HOLD

s IMAN iDB AT 1.00iT 93 P+2361
iVERNiDB RT .021P 154 Y+282
i I

2 I I
0/07:30:00 MNVR R+ 33.00 IAI DSC .200 i SUN KU-BAND ATE

44:02 P+ 14.00 _AUTO DB AT 1.00_T 63
Y+ 58.00 _VERN DB RT .0:-)IP223

I I
3 I I

- 0/08:22:00 MNVR R+289.00 iAI DSC .2001 SUN STAR PR A1 IMU ALIGN
29:29 P+184.00 JAUTO DB AT 1.00iT 129

Y+ 55.00 IVERN DB RT .0"_iP 158
I i

4 I i
0/08:42:00 TRK TGT=2 IAI DSC .2001EARTH LVI/_ R+I80 -ZLV NOSE FWD

54:181BV=3( 90.00, .00) IAUTO DB AT 1.001T 90 P+ 0
IOM=I80.00 IVERN DB RT .0:_.iP 0 Y+ 0
I I I

5 I I I
0/20:27:001MNVR R+289.00 IAI DSC .2001 SUN STAR PR A1 IMU ALIGN

32:501 P+184.00 iAUTO DB AT 1.001T 129 -Z COAS: 20 COAS CAL
I Y+ 55.00 IVERN DB RT .0.'._IP158 -Y ST: 17
I i I

6 i i I
0/20:52:00iTRK TGT=-2 IAI DSC .200]EARTH LVLH R+I80 -ZLV NOSE FWD

21:05:371BV=3( 90.00, .00) IAUTO DB AT 1.001T 90 P+ 0
IOM=I80.00 IVERN DB RT .021P 0 Y+ 0

I I i
7 I i I
• 0/22 :58 :00 ITRK TGT=-3 IAl DSC .2001 EARTH BETSIBOKA

23:00:456BV=3( 90.00, .00) IAUTO DB AT 5.00iT 57 TRK LAT -15.8

iOM=I80-00 JNORM DB RT .201P lJ LON +46.2
ITCA 0/23:14:10 I i ALT +0.0

8 I I I
0/23:14:401CANCEL IAI DSC .200 i SUN INRTL R+297 INRTL HOLD

J IMAN DB AT 5.001T 169 P+170i
i INORM DB RT .20iP 238 Y+ 5
i f i

9 i I I
0/23:I6:00iTRK TGT=2 IAI DSC .2001EARTH LVLH R+I80 -ZLV NOSE FWD

18:191BV=3( 90.00, .00) iAUTO DB AT 1.001T 90 P+ 0
IOM=IS0.00 IVERN DB RT .021P 0 Y+ 0
i f I

lO I I I
1/06:27:001TRK TGT=2 IB8 DSC .200JEARTH LVLH R+I80 IMAX MNVR

36:301BV=5(203.80, .00) JAUTO DB AT 1.001T 156 P+l14 STARTING ATE
OM=180.00 IVERN DB RT .02JP 180 Y+ 0

I i
11 i I
1/06:43:12 LVLH ROT IB8 DSC 1.0001 LVLH R+IS0 IMAX MNVR

FREE ROTATION ABOUT ILVI_ DB AT 2.001 P+ 74 i
+Y AXIS RATE=I.000 INORM DB RT .20i Y+ 0

1/06:43:52 CANCEL IB8 DSC .5001 SUN !INRTL R+ 51 INRTL HOLD
IMAN DB AT 2.001T 50 P+ 23
JNORM DB RT .201P 191 Y+ 42
i i

8-3 FLT PLN/29/FIN A***ALL ATTITUDES IN MEAN OF 1950"**



Attitude Timeline

MET MNVR OPTION I IDAP I E/S i REMARKS i EVENT
1 I I I I
1/07:02:00 MNVR R+289.00 IAI JDSC .2001 SUN iSTAR PR A1 IMU ALIGN

09:15 P+184.00 IAUTOIDB AT 1.001T 1281
Y+ 55.00 IVERNIDB RT .021P 1581

I I I I
2 I I I t
1/07:22:00 TRK TGT=2 IAI IDSC .2001EARTHILVI/_ R+I80 -ZLV NOSE FWD

33:59 BV=3( 90.00, .00) IAUTOiDB AT 1.00_T 901 P+ 0
OM=I80.00 iVERN IDB RT .021P 01 Y+ 0

I I I I
3 I I I I
1/17:37:00 MNVR R+ 2.00 IAl IDSC .200i SUN ISTAR PR A2 IMU ALIGN

50:16 P+ 27.00 IAUTOIDB AT 1.00iT 68_
Y+291.00 IVERNIDB RT .02iP 116 I

I I I t
4 I i I I
1/17:57:00 MNVR R+ 97.00 HAl [DSC .2001 SUN i+X COAS: 30 COAS CAL

18:00:39 P+129.00 iAUTOIDB AT 1.00_T 1081
Y+305.00 IVERNIDB RT .02_P 117 i

I P I I
5 I i i I
1/18:07:00 TRK TGT=-2 [AI iDSC .200iEA]_fHILVLH R+I80 -ZLV NOSE

13:36 BV=3( 90.00, .00) IAUTOIDB AT 1.001T 90i P+ 0 SOUTH
OM=270.00 IVERNIDB RT .021P 01 Y+ 90 DTO 330

t I I I
6 I I I ]
1/22:I0:001TRK TGT=4 IAI iDSC .200i SUN iINRTL R+ 28 -X SOLAR

21:070BV=2(180.00 , .00) _AUTOIDB AT 1.00iT 1801 P+181 INERTIAL

IOM=- 90.00 _VERNIDB RT .02iP 1271 Y+ 3 SHARE
I [ I t

7 i I I I
2/01:30:00 TRK TGT=-2 IAI iDSC .2001EARTHILVI/_ R+180 -ZLV NOSE FWD

39:52 BV=3( 90.00, .00) _AUTOHDB AT 1.001T 901 P+ 0

OM=I80.00 IVERN_DB RT .021P 01 Y+ 0
I I I I

8 I i I I
2/02:14:00TRK TGT=-2 i_ I_C .2001EARTHIL_ R+IS0IMAXm_R

23:30 BV=5(203.80, .00) _AUTO_DB AT 1.001T 156_ P+II4 STARTING ATT
OM=I80.00 IVERN}DB RT .02 P 1801 Y+ 0

I I I
9 I I I
2/02:30:03 LVLH ROT IB8 IDSC 1.000 ILVLH R+180 IMAX MNVR

FREE ROTATION ABOUTILVI/41DB AT 2.00 _ P+ 74
+Y AXIS RATE=-1.000 INORMIDB RT .20 J Y+ 0

I I I
lO I I I
2/02:30:43 CANCEL ]B8 iDSC .500 SUN IINRTL R+ 21 INRTL HOLD

IMAN _DB AT 2.001T 791 P+ 64
iNORMIDB RT .20iP 1851 Y+ 59

I I I I
11 i I I I
2/02:35:00 TRK TGT=-2 IAl IDSC .2001EARTHiLVLH R+I80 -ZLV NOSE FWD

42:351BV=3( 90.00, .00) IAUTO}DB AT 1.00iT 901 P+ 0

i0M=I80.00 IVERNJDB RT .02iP 01 Y+ 0
I f I I I

12 I I I I I
2/03 :24 :001TRK TGT=3 IAI iDSC .2001 EARTH I MASAYA

26:571BV=3 ( 90.00, .00) IAUTOIDB AT 5.00iT 571 TRK LAT +12.0
iOM=lS0.00 INORMIDB RT .201P 131 LON -86.2

ITCA 2/03:40:15 I I I _ ALT +0.0
8-4 FLT PLN/29/FIN A

***ALL ATTITUDES IN MEAN OF 1950"**



Attitude Timeline

MET J MNVR OPTION { JDAP J E/S REMARKS EVENT

1 I I I I
- 2/03:40:451CANCEL JAI IDSC .2001 SUN INRTL R+325 INRTL HOLD

J IMAN IDB AT 5.001T 103 P+II3
JNORMJDB RT .20_P 197 Y+ 59

I I i I
2 I I I I
2/03:44:00_MNVR R+183.00 JAI JDSC .200J SUN JKU-BAND ATT

58:11J P+188.00 {AUTOJDB AT 1.00JT IiI_ J
J Y+294.00 JVERN JDB RT .021P 94J I
I I I I I

3 I I I I I
2/05: 08: 00 JTRK TGT=-3 IAI IDSC •200 JEARTH I RONDONIA

21:291BV=3( 90.00, .00) JAUTOIDB AT 5.00JT 59J TRK LAT -7.0
JOM=I80.00 JNORMJDB RT .201P 304J LON -63.0
ITC A 2/05:_4 :03 I J J J ALT +0.0

4 I I I i
2/05:24:33 CANCEL JAI {DSC .200J SUN JINRTL R+357 INRTL HOLD

JMAN JDB AT 5.00iT 153J P+164
JNORM_DB RT .20JP 133J Y+ 24
I I I t

5 I i I I
2/05:26:00 MNVR R+289.00 JAI {DSC .2001 SUN ]STAR PR A1 IMU ALIGN

31:22 P+184.00 JAUTO]DB AT 1.001T 1281
¥+ 55.00 JVERNJDB RT .02IP 157J

I I t {
6 i I I I
2/05:50:00 TRK TGT=2 IAI JDSC .2001EARTHJLVLH R+I80-ZLV NOSE FWD

57:55JBV=3( 90.00, .00) JAI/IX)JDB AT 1.00IT 90J P+ 0
OM=I80.00 IVER JDB RT .02JP 0 Y+ 0

7 _ { I
2/17:49:00 MNVR R+289.00 JAI JDSC .2001 SUN STAR PR A1 IMU ALIGN

54:48 P+184.00 JAUTO_DB AT 1.001T 127

¥+ 55.00 JVERN JDB RT .021P 157

8 I I I
2/18:09:00 TRK TGT=2 IAI JDSC .2001EARTH LVLH R+I80 -ZLV NOSE FWD

21:08JBV=3( 90.00, .00)]AUTOIDB AT 1.00iT 90 P+ 0

IOM=I80.00 JVERNIDB RT .02JP 0 Y+ 0
i I I I

9 I I I I
2/18:53 :00 JTRK TGT=3 JAI JDSC .200 }EARTH TEAGUE CRATER

55:52JBV=3( 90.00, .00) IAUTOJDB AT 5.00_T 56 TRK LAT -25.5
IOM=IS0.00 JNORMJ DB RT .20JP 5 LON+I20.6

JTCA 2/19:08:$_ J J J ALT +0.0
10 I I I I
2/19:09:221CANCEL IAI JDSC .200J SUN INRTL R+294 INRTL HOLD

J JMAN _DB AT 5.00iT 170 P+184
J INORMJDB RT .201P 356 Y+353
I i I i

11 I I I I
2/19:I0:00{TRK TGT=2 JAI IDSC .200JEARTH LVLI4 R+I80 -ZLV NOSE FWD

12:39JBV=3( 90.00, .00) IAUTOJDB AT 1.001T 90 P+ 0
IOM=IS0.00 JVERNJDB RT .02JP 0 Y+ 0
I f I I

12 I I I I
2/21:00:00JTRK TGT=2 JAI JDSC .2001EARTH LVLH R+270J+XLV, +YVV

10:O0JBV=I( .00, .00) ]AUTOJDB AT 1.001T 0 P+270JDTO 330
J0M=270.00 JVERN IDB RT .021P 0{ Y+ 0J
I I I i I I

8-5 FLT PI/_/29/FIN A
•**ALL ATTITUDES IN MEAN OF 1950e**



Attitude Timeline

M_ I MNVR OpTION _ IDAP I E/S _ REMARKS I EVENT
I I I I I I I
2/21:25:001TRK TGT=2 IAI JDSC .2001EARTH_LVLH R+IS01-ZLV NOSE FWD

35:00iBV=3( 90.00, .00) IAUTOIDB AT 1.00_T 901 P+ 0_
IOM=IS0.00 IVERNIDB RT .021P 01 Y+ 0_
I I I l I I

2 I I I I I I
3/01:23:001TRK TGT=-I9 IAI IDSC .200J SUN iINRTL R+293JDTO790 TEST 1

24:461BV=I ( .00, .00) IAUTO_DB AT 1.001T 155_ P+I681+X COAS: 19
I iVERN_DB RT .021P 3061 Y+340 i

I I I I i
3 I I I I i
3/01:35:001TRK TGT=-20 IAI _DSC .200 i SUN INRTL R+308_+X COAS: 20

37:46iBV=I( .00, .00) IAUTO]DB AT 1.001T 141 P+203J
i IVERN]DB RT .02JP 359 Y+3291

I t I I I
4 I i I I I
3/01:48:001TRK TGT=2 IAI ]DSC .2001EARTH LVLH R+I80J-ZLV NOSE FWD

54:341BV=3( 90.00, .00) JAUTOIDB AT 1.00iT 90 P+ 0 I
OM=I80.00 IVERN JDB RT .021P 01 Y+ 0i

f t I i I
5 I I I I i
3/02:50:00 TRK TGT=5 IAI ]DSC .200_ SUN IINRTL R+2921DTO790 TEST 2

53:40 BY=l( _ .00, .00) IAUTO_DB AT 1.00_T 1381 P+2031+X COAS: MOON
IVERN_DB RT .02_P 123 I Y+ 38 I RA 139.57
I ] _ I I DEC +17.97

6 I I I I i
3/03:05:00 TRK TGT=20 ]AI IDSC .200_ SUN IINRTL R+2921+X COAS: 20

I0:45 BV=I( .00, .00) IAUTOIDB AT 1.00iT 1411 P+203
IVERNI DB RT .02iP 151 Y+329
I I i t

7 I I I I
3/03:21:00 TRK TGT=-2 ]AI JDSC .2001EARTHILVLH R+I80 -ZLV NOSE FWD

28:24 BV=3( 90.00, .00) iAUTOJDB AT 1.001T 901 P+ 0
OM=I80.00 IVERN iDB RT .02iP 0J Y+ 0

I I I I
8 I I I I
3/04:12:00 TRK TGT=5 JAI JDSC .2001 SUN IINRTL R+I51 DTO790 TEST 3

20:05 BV=I( .00, .00) IAUTOHDB AT 1.00_T 621 P+326 +X: JUPITER

IVERNIDB RT .02 P 1591 Y+ 53 RA 58.59
I I DEC +19.70

9 I I
3/04:31:00 TRK TGT=I2 JAI DSC .200 SUN IINRTL R+ 39 +X COAS: 12

37:37 BV=I( .00, .00) IAUTO DB AT 1.00 T 941 P+ 94
iVERN DB RT .02 P 140_ Y+ 37
I I

lO I I
3/04:47:00 TRK TGT=2 _AI DSC .200 EARTHILVLH R+I80 -ZLV NOSE FWD

05:00:12 BV=3( 90.00, .00)]AUTOiDB AT 1.00 T 90_ P+ 0
OM=IS0.00 IVERN_DB RT .02 P 0_ Y+ 0

I t I
11 I i I
3/05:25:00 TRK TGT=3 iAI IDSC .200 EARTH I SAO PAULO

27:51 BV=3( 90.00, .00) IAUTOIDB AT 5.001T 561 TRK LAT -23.6

OM=I80.00 iNORM_DB RT .201P 357J I.ON -47.0
[TCA 3/05:41:42 i I _ I ALT +0.0

12 I I I I I
3/05:42:121CANCEL _A1 iDSC .2001 SUN JINRTL R+3011INRTL HOLD

i IMAN ImB AT 5.001T 1791 P+182_

J INORMIDB RT .20JP 14_ Y+ II
I I I I I I

8-6 FLT PI/_/29/FIN A
***ALL ATI'ITUDES IN MEAN OF i[950"**



Attitude Time].ine
MET I MNVR OPTION I IDAP i E/S i REMARKS I EVENT

i i i i I I i
3/05:45:001MNVR R+289.00 IAI IDSC .2001 SUN ISTAR PR A1 IIMU ALIGN

49:371 P+184.00 IAUTOIDB AT 1.00iT 1271 I
i Y+ 55.00 IVERNJDB RT .021P 1571
i i I I i I

2 I I I I i i
3/06:05:00_TRK TGT=2 IAI IDSC .2001EARTH_LVI/4 R+I801-ZLV NOSE FWD

14:01iBV=3( 90.00, .00) iAUTOIDB AT 1.00iT 90_ P+ 0_

IOM=180.00 iVER_N iDB RT .021P 0i Y+ 01
I I I I I I

3 I I I i i i
3/18:00:00JMNVR R+289.00 IAI IDSC .2001 SUN iSTAR PR A1 IIMU AI/[GN

05:371 P+184.00 IAUTOIDB AT 1.001T 126 i i
Y+ 55.00 iVERNIDB RT "021P 1571 i

I l I I I
4 i i i I I
3/18:20:00_TRK TGT=2 _AI IDSC .2001EARTHiLVI/q R+I801-ZLV NOSE FWD

32:001BV=3( 90.00, .00)_AUTOIDB AT 1.001T 901 P+ 01
iOM=I80.00 _VERNIDB RT .021P 01 Y+ 0
I i i I

5 I I I I
3/20: 05:00 iTRK TGT=3 _AI IDSC .200 IEARTH i MAURITANIA

07:471BV=3 ( 90.00, .00)_AUTOIDB AT 5.001T 57J TRK LAT +21.0

IOM=I80.00 INORMIDB RT .201P 51 LON -11.5
ITCA 3/_0:20:55 I I _ ALT +0.0

6 I I I
3/20:21:25 CANCEL IAI JDSC .2001 SUN iINRTL R+ 321INRTL HOLD

iMAN IDB AT 5.00_T 69_ P+ 52
iNORMIDB RT .201P 182i Y+ 54i

I I i
7 I I i
3/20:45:00 MNVR R+106.00 ]A1 IDSC .2001 SUN I KU-BAND ATr

58:07 I)+184.00 IAUTOIDB AT 1.001T 123 I CREW CONF
Y+304.00 IVERNIDB RT .021P 168J

I I I
8 I i I
3/22:00:00 TRK TGT=2 iAI IDSC .200JEARTH_LVLH R+I80 -ZLV NOSE FWD

13:031BV=3( 90.00, .00) IAUTOJDB AT 1.00iT 90_ P+ 0
IOM=I80.00 iVERNIDB RT .021P 0 Y+ 0
I I i

9 I I I
3/23 :00:00 JTRK TGT=3 iAI _DSC .200 JEARTH MIAMI

02:50_BV=3( 90.00, .00) IAUTO_DB AT 5.001T 59 !TRK LAT +26.2
101"9=180.00 INORMIDB RT .20JP 14 L0N -80.6

ITCA 3/23:16::_ I I i ALT +0.0
lO I I I I
3/23:16:521CANCEL IA1 IDSC .2001 SUN INRTL R+ 41 INRTL HOLD

i _MAN _DB AT 5.00_T 44 P+ 27

iNORMIDB RT .201P 189 Y+ 35
i I I I

Ii i I I i
3/23:30:00_TRK TGT=2 JAI IDSC .200_EARTH LVLH R+180 -ZLV NOSE

37:311BV=3( 90.00, .00) IAUTOODB AT 1.001T 90 P+ 0 SOUTH
_OM=-270.00 IVERNIDB RT .02iP 0 Y+ 90 SHARE DEPRIME
I I I i

12 I I i i
4/03:I3:00_TRK TGT=I4 IAI IDSC .2001 SUN INRTL R+ 51 DTO790 TEST 4

21:291BV=I( .00, .00) IAUTOIDB AT 1.001T 83 P+281 +X COAS: 14
j JVERNJDB RT .021P 317 Y+310
l f I I

8-7 FLT PI/_/29/FIN A
***ALL ATTITUDES IN MEAN OF 1950"**



Attitude Timeline

MET MNVR OPTION _ _DAP _ E/S i REMARKS EVENT
l I I i I
4/03:32:00 TRK TGT=5 IAI [DSC .200_ SUN iINRTL R+ 95 +X COAS: SUN

38:54 BV=I( .00, o00) IAUTOKDB AT 1.001T it P+ 1 ]_A 358.64
_VERN_DB RT .021P 721 Y+359 ]DEC -0.59
f I i I

2 I I i I
4/03:51:00 TRK TGT=-2 IAI IDSC .2001EARTHILVI/q R+lS0 -ZLV NOSE FWD

54:12 BV=3( 90.00, .00) iAUTOiDB AT 1.001T 90[ P+ 0
OM=I80.00 IVERNIDB RT .02_P 0f Y+ 0

I I i ]
3 I I I I
4/04:21:00 TRK TGT=I2 _AI JDSC .2001 SUN _INI_I_L R+350 _[_0790 TEST 5

25:25 BV=I( o00, .00) JAUTO_DB AT 1.001T 931 P+ 94 +X COAS: 12
_VERNIDB RT .02]P 1881 Y+ 37
i I t i

4 I I I I
4/04:36:00 TRK TGT=-I9 IAI IDSC .200i SUN IINR[[7_ R+336 +X COAS: 19

43:308BV=I( .00, .00) IAUTOIDB AT 1.001T 1568 P+168
IVERNIDB RT .021P 262i Y+340

I I t ] I
5 I I I I I
4/04:54:001TRK TGT=2 tAI _DSC .2001EARTHILVI_ R+180 -ZLV NOSE FWD

05:02:071BV=3 ( 90.00, .00) IAUTO_DB AT 1.00iT 900 P+ 0
IOM=I80.00 jVERN IDB RT .02iP 01 Y+ 0
I l I I

6 I i I I
4/06:06:001MNVR R+289.00 IAI IDSC .2001 SUN STAR PR A1 lq4U ALIGN

11:421 P+184.00 IAUTOUDB AT 1.00iT 126
Y+ 55.00 IVERNJDB RT .02JP 156

l i I I
I I I I

4/06:26:00_TRK TGT=-2 iAI JDSC .2001EARTH LVLH R+IS0 -ZLV NOSE FWD
38:071BV=3 ( 90.00, .00'}iAUTOIDB AT 1.00_T 90 P+ 0

IOM=I80.00 iVERN iDB RT .021P 0 Y+ 0
I I I I

8 i I i I
4/18:II:001MNVR R+289.00 iAI iDSC .200 i SUN STAR PR A1 IMU ALIGN

1_:291 _zs4.00 iA_mlDB aT Z.001T125
I Y+ 55.00 IVERNIDB RT .021P 156
I I I I

9 i I I I
4/18:31:00_TRK TGT=4 _AI iD_C .200_ SUN INRTL R+ 28 TAIL SUN

39:581BV=5(184.00, .00) IAUTOiDB AT 1.00iT 176 P+177 COLD SOAK
OM= 90.00 IVERNiDB RT .02JP 188 Y+358

I I t
1o I I I
4/21:05:00 MNVR R+ 81.00 _AI _DSC .200_ SUN -Z ST: 21 iD/O IMU ALIGN

16:03 P+ 40.00 IAUTO_DB AT 1.001T 46 -Y ST: 17 I
Y+ 25.00 IVERN DB RT .021P 126 i

I I I
Zl I I I
4/21:21:00 MNVR R+ 12.00 iBI DSC .5000 SUN -Z ST: 44 iIMU VERIF

24:02 P+146.00 IAUTO DB AT 3.00iT 137 -Y ST: 48 I
Y+ 29.00 INORM DB RT .201P 133 I

i I I
12 i I I
4/21:50:00 MNVR R+243.00 IBI DSC .500i SUN TIG IDEORBIT ATT

55:57 P+ 5.00 _AUTOIDB AT 3.001T i015/00:05:19 I
Y+351.00 iNORMIDB RT .20fP 236 i i

I I I L I
8-8 FLT PI/q/29/FIN A

***ALL ATTITUDES IN MEAN OF 19.=;0*** NASA-JSC



USAF Space Dlws*on TR._WW IMAX Space Technolo_:l.y
Los Angeles Air ForceStation P O. Box 2827 P O Box 580409
P O Box92960 LasCruces, NM 88004 Houston. TX 77258
LOSAngeles, CA 90009 Attn: S T. Pollock Attn: G. Ferguson
CLIOtCpt, K Duncan
CLUt/Lt. S. Ward RSOC-Houston

Maj R. Jenson R18D/F. E. Ibanez Total _ 1_1._

Contet Aerospace Corp. -B,dgA,.Ma,StopWUSCE,Segu.do.CA90245 ocke4.
Cape Kennedy, FL 32899 MSS61S/Dr. D. K Sakacjuchi q

Attn:J.T.G,,bert 8end,x ieldEnqinee.nq
CST____CC Aerospace81dcj. (_bL_O_C_L. "_.V'k j C_ _" q 13_--'_Onlzuka AFB Suite 510
PO. Box 3430 10210 Greenbelt Road

Sunnyvale, CA 94088 Seabrook, MD 20706 0_" - _- _t 3¢_ { _'._'. _'LSCO I

VOSIDocumentationCntl(45) Attn: D. Morgan [_. C_. _.01/_[_

NASA Headquarters Contel o__

TX-1/J. Maley PO. BOx235
Las Cruces, NM 88004

Goddard Space Fhqht Center Attn: R Beck EL f.L.__ ,o
m

405/D W Harris J.Greqory(16) (_...,_'i _'\I/_ - !luL_ _ I u r_, u_
P Jenkins(S) _, _i
B Guion Scitor CorP. m
E MOSES 1300Hercules _,0_ _ / _-'_ _ _4._l_d,L_---_" _
W. Paroby Suite 106
J.8. Hartman Houston. TX 77058 _0_ _) / _V ;_L -I" (ti _-_l_p._

12-E2/M Feldman Attn: R. L. Splcer
501/J S. McKenzEe E.I. Fendell ___m

542 21D Henry (2)

742.2/S P Olden RockwelllnternatlonaISTS _ _ICC _ L_k.(_ i_1 ._ i _,_12214 Lakewood Blvd
NASA/MSFC Downey. CA 90241
FASIlR. H. Ellis(3) 041-FC94/R W Johnson

L.G. Armstrong (4) _] IT.3. B09-JA2 I/R. E. Valentine (5) _
Metroplex 01dg.

Hamdton Standard Suite 350

8radley Field Rd. 8201 Corporate Dr.
Windsor Locks, CT 06096 Landover, MD 20785
1A 204/T. H Beck Attn: 8. J. TrudelI

Kennedy Space Center 3M Company
B 10-3/M. Timm 201-2N-19 3M Center

B. Yost St. Paul, MN 55144-1000
CPAN R Munsui Attn: Earl Cook

Patrick ^ cD IUt_rfi_ I_ri_tt_ (-nrn_, _ ...................... r

6555th ASTG/LVU P.O. Box 179
Patrick Air Force Base. FL 32925 Denver. CO 80201-0179

G6420/D. Petbt

Contel
1300 Quince Orchard BIvd
Gaithersburg, MD 20878
Attn; BS Sizemore
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