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INTRODUCTION

r The STS-51 Flight Plan is the Flight Data File article that contains the
on-orbit timeline. It does not contain the detailed timelines that are
covered in the Ascent, Post Insertion, Deploy, Rendezvous, Deorbit Prep,
and Entry Checklists. The detailed ACTS/TOS deploy procedures required
during the deploy timeframe are in the TOS Deploy Checklist. The
detailed ORFEUS/SPAS Deploy, Rendezvous, and Retrieval procedures are
located in the Rendezvous Checklist. For continuity, the entire Flight
is shown in the summary level timeline.

This on-orbit timeline satisfies the objectives specified in the Flight
Definition and Requirements Directive and the requirements of the STS-51

Flight Requirements Document.

The flight profile used for this Flight Plan is for a launch date of
July 15, 1993, at B:20 CDT. Drbiter inertial attitudes are expressed
relative to a Mean of 1950 (M50) reference frame.

The trajectory used for this document is a propagated trajectory From
state vectors from the FRR Cycle.

JSC-22359, Crew Scheduling Constraints (AppendixK, CPMP), Basic, Rev B,
January 1992, has been used to build the timelines contained in this
Flight Plan. Exemption #51 allows DSO 622 activities during the post-
sleep timeframe. Exemption #52 allows DSO 603B and 604 activities during
the post-sleep timeframe on entry day. Exemption#56 allows for possible
encroachment on FDI pre-sleep due to RMS activities associated with the
monitoring of the TOS SRM burn.

The timeline formats used in this Flight Plan are based on JSC-19933,
Timeline Format Definitions and Standard Notes, Rev C, May 1990.

ix FLT PLN/51/FIN
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i OVERVIEW

[ FLIGHT: 5T5-51 [EDITION: F'INAL ]-PUB. DATE: 6/10/93 -]
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[FLIGHT: STS-51 ] EDITION: FINAL, PCN-I _PUB. DATE: 6/25/93 -I
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NOTES: I--TRACKING ARC_ ODTO660 TIPSOTOS/ASEHTR ACT

I
2-2 FLT PLN/5|/FIN 1 6/25/93





JOMT(OH.,IMETCO""'ICOT_OH.,I_O,OOYBETMOONHOUSTO"O.EIrLIO..' EOITIO.I PUBO.E197:13:zo/1.:o.zo0o1:oo:0o/oo;:_2:0o_97:o8:2o/197:2o:2o2,/197COTS., (_ O,,vls.l.3 STS-Sl P_.L.PCN-_ 6/25/93
COT :1,7 ' _ ' ib ' 1_ ' 1_ 1_ ' 1! ' l_ ' l_ ' l_ 1_ ' l_ ' 2b
MET :001 ,,, 2 3 _ _ 7 9 lO 11 12.,I , i., , i .... e ,:..

S _ 2 R P3 1"1 ,, I R RE

,,T/ _1XEr' "STS 6Yr :Is x,xsI
MNV %r.:ll IM CS /,,IM AC "_ I IN SLEEP

I I IN IRN/_INCL URNi IVm

/vt_° 'It"

' I _
i lO.l S PRE SLEEP! EL LF:pEPR| H

T '11_ .T
RIE'! EXERCISE
G
O I EXERCISE

P/TV03 ACT ORE HI DSO 475 DSO 475

• PR( _ROC4 TE
;PS E
_3 R

PL _05 cE Dso
[TUP K

. .... I,,

ORBIT 17 18 19 I 20 21 22 23 24

,_.,. _ (TRACE _ _ Z._

"'GDS --M[L -DGS -- lOS
--M!L -MLX -GDX

CONT -- BDA -- BDA -GDS
COVERAGE -MIX --GDS - IOS

--DKR --GDX --OGS
-GPX -HZL -- lOS

E _ J,_ I _. .-----.i ._ r , I I" I P .---t r
TORS , _ t---e--m-..m _ _ _ _

ATTITUDE -t DEPLOY_ RICS _ I|MU I
I_GYRO _ I--TGT TRX -------t I-----TGT TRK-----I I +YLV, 4-ZVV

o SPAS DOORTEST EHYLV, +ZVV @DTO700-5 TCS o HADOUT NORMH/FES
eMHVRTO DEP'OY ODTO 700-6 GPS ON-ORBIT DEHONSTRATION ODTO 656 PGSCSING'E EVENT UPSET MONITOR

SPEE DEADFACE ODSO 604 0I-3 V[SUAL VESTIBULAR

NOTES: WDTO700-7 GPS & PLB RNDZ LASERDATA COMPARISON

i
2-4 FLT PLN/SI/FIN I 5/25/93
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O.T_OH.,I"_'_OH.,COT_0..,I_0,OOVBETAo"OON_I"OUS'O"OATEIFL'O"TEO**IO.nPoBDATE].99:13:20/ 200:01:20 I 003:00:00/ 003:12:00 199:08:20/ 199:20:20 4,/lgRCDT . JULY 18,1993 STS-51 FINAL, PCN-1 6/26/93
COT :199 I ' _ ' u ' lb ' ' ' 1_ ' ' l_Z 1_ _61_4 ' 1_5 ' ' 1_ ' ' 1_ ' ' 1_8 i I_) ' 2_0

NET :003 , ,,,u,,, .... r.,I..i .... i,,f,,a .... e,,I,,,,,I,,a,,l,,J .... _,.I..i .... : ........ e,,l,,i .... a,,;,., .... i,.I,,I.,I,,l,,l,,J,,I.,I,,l,.l,,

STS , AXIS14 N I RC5 SLEEP

"/f/ _ '°"

EXERCISE
DSO 476

Pc x Rc,sEDSO476

_,.., .....,.....,....._..... ,..... ,..,.., .....I.... ,....... ,......... ,..... ,.....,.....,.....,.....,..... ,..... ,..... ,..... ,..... "illl
DAY/NIGHT i IIII

ORBIT 49 I SO I sz sz __ 63 I 64 I 6s I 66

EARTH _TRACE

--GDX -GDX -IOS
-GDS --NIL --lOS

--H!L -MLX --DGS
CONT -NIX -DGS --lOS

COVERAGE --BDA -GDX -DGS
-OKR -GDS _KR

-GO_ --DGS
E ,b *--I I_ ,--_ I .----I 1 4 P t P ,--I P t I

TDRS N ,---,I 41-, _l !--, 4 I , ,I ,I-, 1 _ , 1 1--. 4 l_
ATTITUDE +YLV, �I +YLVD +ZVVIINU I

OCABIN TEMP CNTL RECONF1G O+YLV. +ZVV o RADOUT NORMN/FES
ODTO 656 PGSC SINGLE EVENTUPSET MONITOR

NOTES:

2-0 FLT PLN/Sl/F]N | 6/25/93
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GMT(D.'H:M)I MET(D:H'M)I CDT(":H'M)IFDiDOYBETAIMOONtlHOUSTONDATE I _zoo:i3:zo/zoI,ol:2oI oo.:oo:uD/oo4:l:':oozoo:on:.o/2oo:2o:zoI s,/200CDT I ,zg.e, I JULY I9.i9,3 I STS-S' FINAL.PCN-i. , 6/Z5/93
COT :200 ' ' !l ' ' ' ll) ' ' ' 111 ' ' ' It ' 1_ ' is 1_ ' 'llf ' ' ' 1_ ' ' ' I_ ' ' ' 1_ ' ' 2b7 II II I0 Ii 19'3 4 ,.._..,.i...., , .,,..,....,.,.......,........,..........,...........MET :004 0 I ,,,..i.,,,.l.,_.,i,,,,,l..,..i.. , ,,, .,. ' " .........

I'...............tlLI,IIui_, IA"X<"SLI _' S<EE.
R R _11o

I

EVA SUPPORT PRE SLEEP

I

l _ POST IT LI
EVA B EVAIoLI

i

REI _PL oc "
_R m

,.,.,I.,,,,I ..... i ..... I,,,,..? 111,,,I ..... I ......... I ..... I ..... i ..... i ..... i ..... I,,,,.i ..... I ..... i ..... I ..... i ..... I ..... I .....
DAY/NIGHT ii

G5 65 G7 G8 I 69 I 70 I 71 I 72

ORBIT I - _ - - ...... _-- _- .... _.

EARTH "

TRACE • "-_'---'---'-'--_ -_-HIL - --IOS
-GDX -Mi if-,_DS .....

--MIL --OGS
CONT --MIX --IOS

COVERAGE - BOA -- DGS
--GOX -- lOS
-GOS --P65

E i, ,I I .4 I I P , I P , I P , I I _ I
TDRS W I, ,I t-= _1 4-- 1 t--, _ _ _ _ t I

ATTITUDE ---XLV, -_ZVV I I +YLV, +ZVV
IIl_ I

liYLV, +ZVV o RIO OUT NORMW/FES
IDDTO656 PGSC SINGLE EVENTUPSET MONITOR

NOTES:

I
2-10 FLT PLN/5|/FIN I 6/25/93



)

MET D.'H:M CUT D'H:M FD DOY BETA MOON_[ HOUSTON DATE _ I EDITION _ PUB. DATE

_1:08:20_ 2 6/200 COT 21.8 ]_1[_- _19'19_ _--- J__FINAL, PCN-1 __ _5/_NET:OO5
21 22 23

MET :004 12 I 14 15_

STS SLEEP __ _

POST SLEEP ,[ e_EVAcv EXERCISE - -,

EVA SURVEY

GI FUNCTIONDATA

PL

ORBIT 73 74 75 76 77 78 79 80

EARTH
TRACE

--MLX --MIL --MIX
--OKR --MLX --BOA -MLX --BDA

--DXR --BDA --DKR --BDA - OKR
CONT -BDA -DKR --IOS --DKR

COVERAGE -DXR --IOS -DGS -GDX
--lOS --DGS -GDX -GDS

--MIi ._ --MI

TDRS W _mm,____L_ _Z_____ _ _ I'm
ATTITUDE �†�	�_ff I_ c���i�+ZVV_I TGT TRK t I--+YLV, -ZVV--IIMUI PRCS-4 PRCS-i

BDSO 76 ERO ICS M g g ��n�-zvT
®_YLV,  ��_�9DTO700-6 GPS ON-ORBIT DEMONSTRATION

®DTO ese PGSCSINGLE EVENTUPSET MONITOR

NOTES: eoso 622 GASTROINTESTINALFUNCTIONeDSO 622 GASTROINTESTINALFUNCTION

I
2-11 FLT PLN/SI/FIN ! 6/25/93



o,+<D-H:.,I .ET<O:H:M,CO+(O:H:M)t_O/OOYBETAI.O0.e HOUSTO.OA+Et_C,OHTI EO,+,O.PUB.OA+E201:13:20/ 202:01:20 ] 005:00:00/ 005:12:00 201:08:20/ 201:20:20 6/201CUT 23.7 I JULY 20,1993 STS-51 FINAL, PCN-1 6/25/93
' ' 114 ' ' 115 ' ' ' 1_ ' ' ' 117 ' 113 1_ ' 1 ' _ '' ' ,J ' ' 'i Lu' ' i_ ' ' 'i t.o' 'i I.+' ' ' ' ' 2bCDT :2ol

7 R q 10 11 124 ,1. ,.... i .,. , .,.... , .,. ,..... ,.....• .... ,. ,.....,MET :005 ,.._. ,, ,,_,,I,.,..I..,. ., .... , .... ,, ,,., , ,._, ,t .... , ......

I i,!,_ P
,, .+s Pi F I+I SLEEP

+-,-+ 1 _ l,,°,,al+F" i,,+iT I I Rl_++ +

FI'T'_i PR,_SLEEP

CLEI.N]

,vo,kvol++
MDDK /APE/ OSO476

+.++o.++HDDK SETUP Sp/ OPS

.,.,I .... I ,G1..I.,, ..... I,., , q.. ,i,,1 ..... I ,,I ..... I ..... I..,.,1..,,,I ..... I ..... I..l+.i..,.,I ..... i.,_,.1..,..i..,..I..,.,1.._.,
DAY/NIGHT

81 I 82 83 84 B5 [,i 86 I 87 _

EARTH

-GDX --DGS
-GOS --lOSnx, e

--PILL _'J_
CONT --PILX -- 10S

COVERAGE - DGS - DGS
-GDX - IOS
-GDS -PKq

E I , --1 _ ,--I L-_ ,-I I , .-4 I_ _1 I , .--I I_ .-I
TDRS PI ) ; i ; _ _----. "_ I-----, I Jl_ i I_ ,--.I I,_

ATTITUDE +YLV, -ZVV I I +YLV, -ZVVIIPIU I
OORB SURF_//0 THRUSTER O+'YLV, -ZVV o RADOUT NORMW/FES

HRSGSTEPIPSTOW ODTO656 PGSCSINGLE EVENT UPSETMONITOR

NOTES:

I 2-12 FLT PLN/51/FIN I 6/25/931



O'T(0:.:.,I .ET(D:.:.,CUT(O:H:.,.tO,OOYIBElk.0_.,...OUSTO,DATE,_'IO.TI _O.TIO., PUB.O,,.E
202:01:20/ 202:13:20 005:12:00/ 006:00:00 201:20:20/ 202:08:20 I 7/201CDT 25.( _l JULY 20,1993 lISTS-S1 FINAL, PCN-1 I 6/25/93CDT:_oi 2'_' ' '2_,' ' ' ''' ''' ''' '',1'''_2_, _ co'r:2o2_[ ,t ' ' ' ] ' ' _ ' ' ' J ' ' ' ,t '
HET :005 12 13 14 15 l_ 1_ le 19 20 21 22 23 0 HET:O06

I '1-UH V I HULT i EI u UlSTS SLEEP I AXISI pz

H H _ I RCS I R HIN N IBUNNI "' v"l
RIvv ," ,I

POST SLEEP HEAL

II

f(
_TVO t 1 _/TV05 P/TVO!
_TU_ f ://_ SETUP ACT A

D )

P_V08 ; I URSGS HRSG: HR _ I
PL _cxAPe | r OPS UPS I

,,,,,.,.....,..,., .....,..., .....,..,_l,.....,.....I.....,.._t .... ,....,,_ .,........ ,. ._..,I

/
DAY/NIGHT II II

ORBIT t 89 I 90 I 91 I 92 I 93 g4 } 95 96

T_CE

-DKR --lOS -GDX --GOS
--DKR --lOS --_S -GDS --NIL

C_T --DKR --_S -NLX --MIL --HLX--NIL --NIL --BDA --BOA
COVERAGE -_S -MIL --HLX --BDA -MLX

-MLX --UDA --DKR --DKR
-ePA -P_R --IO_ -GOx

ETDRS
t _i _ _I I , _ _ _ I _ I_ _ l _ I

A_ITUDE +YLV. -ZVV t I _YLV. -ZVV I +YLV. -ZVV t

g+YLV, -ZVV eORB SURF W/O THRUSTER _LT AXES RCS
eUTO 656 PGSC SINGLE EVENTUPSET MONITOR gORB SUREH/O mRUSTER BURN

@DSO476 AEROBICS gORg SURFH/ THRUSTER b HRSGSTENP ST_ P/TV06 SETUP
NOTES: ®,T06eOTIPS ETUK

O+YLV, -J
_CRB SURF

_/THRUSTER

2-13 FLT PLN/5|/F]N I _/25/93
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I • I U°"TI IGMT (D:H'M) MET (D:H:M) CDT (D:H:M} FD/ DOY BETA MOON HOUSTON DATE EDITION PUB. DATE2o3:o1:2o/2o3:13:2ooo6:12..oo/0o7:00:002o2:zo:2o/203:08:2018/2O2CDTS 1 6/25/93
i COX :202 I 211 ' ' _ 212 ' ' ' 213 ' I_ COT/203 _ ' I 29._ JULY 21,1993' ' ' '] ' ' '_ ' ' 'd ,STS-S_' ' '_ ' ''_'r_t'PCN-1

MET :006 12 13 14 15 16 17 18 19 20 21 22 23 MET:O07__i_____i_____i_____i__I__I__i__I_____i_____i_`___a_____i_____i__i__l_____i`____f___________i_____1___ ..... : .... . ....... i,,l..,..]..i,.l..l.,

I lltL, "
; LJ .tl.,, I '+'T' "+"+P ,MULTI I MUtT B A

I AXIS P
U I V RCS V RCS R AXIS A A

STS SLEEP M M BURN M BURN BRuCRSNO I] BuRNRCS R TU
R? E

i

R )TO 1

POST SLEEP p i6B I MEAL

'TV
ETI P/TV04 ACT RETR
|ET

PL

ORBIT 105 106 107 108 109 110 111 112

EARTHTRACE

--DKR --BDA
--DKR --BOA --DKR -MLX -DKR

-BDA -DKR --lOS --DKR -GDX.
CONT -DKR --lOS -DGS -GDX -GDS

COVERAGE -lOS --DGS --GDX --GOS .-MIL
--DGS --MIL -GDS --MIL --MLX

--Hit -MIX -HIt -MLX +BDA

E , +I I--, I I---, _ I I I .--J Jr'._, I I _ I I

ATTITUDE +YLV, -ZVV I I ' +YLV, -ZVV I F+YLV, -ZVV _ I TGT TRK
IIMUf FRCS _ FRCSd

O+YLV, -ZVV IIBTEP ! ®RMSHTR ACT ®MNVR TO PRECRAOLE OMNVRTO CAPTURE
®DSO 476 AEROBICS o RADOUT NI_'4/NOFES

O+YLV, -ZVV
NOTES : BDTO G56 PGSC SINGLE EVENT UPSETMONITOR

OOTO 700-5 TCS
OOTO 568 ADV. LOWERBODY

RESTRAINTTEST I
2-15 FLT PLN/SI/FIN 1 6/25/93



_H_:_M__ FD___D_O_YBETA Mo_ DATE _ FLIGHT EDITION _ _PUB.DATE

1 _ 6/25/93
2 4 7 9 11 12

MET :007

STS SLEEP

RICS PHOTOSEQ PRE SLEEP

P/'rv04 ACT RETR

PL

-- WJ'_IT ll3 II4 115 116 117 118 119 I20

EARTH
TRACE

-GOX
-GOS -DGS

- HIt - I0S
CONT ,MLX --DKR

COVERAGE -- DGS
-- IOS

E _ _ _

ATTITUDE --SOLAR IRK I IIMUI
t-----ZLV, +YVV _ I - , -

TCS _ e-Z ,..-Y O0 - G 0 "ZLVoR

_YVV

IBDTO412 FC SHUTDO_i/RESTART
OOTO 656 PGSCSINGLE EVENT UPSETMONITOR

NOTES:



, ,, ,, , • I  I°H r,E°I"°NIPUB'OAT,GMT (D:H:M) MET (D'H:M) CDT (D:H:M) FD/ DOY BETA IMOOfl HOUSTON DATE
204:01:20/ 204: 007:12:00/ 008:00:00 203:20:20/ 204:08:20 _ 9/203CDT 33.2 I JULY 22.1993 TS,-5 FINAL. PCN-1 6/25/93

2_ (_ COT:204 t I ' _ I ' _ ' i ' 'COT:203 2','''2_'' ' ' ''J '' '_ ? '
12 13 14 15 16 18 19 20 21 TIG 22 23 MET:O08

MET .'007 ,,.,,I,,,,,I,,,..I,., .... ,..I,,, ..../ ,,,I.,, .... | ,.,I,,_. ,,,I,,,..I .i,,I,,,,.I.. ,I., ., .I.,,..!..!,lM.,,,.|..i,.I ,, ,.,..I,,,,,

K 0 V W

STS SLEEP ._. iE_ FCSc/o , ! __ cvllvHvN/ o

RilRr_R/ _ IRIsF ,,
pA _/

_OSTSLEEP ' ._'L ' LTER
0 ( ) ( CANING

CONt 9C )(

I I

700- 70,-7E_

e !oI

llp//;g,, _ cc_ E HH

PL DSO 604 _ S H_

_1 APE 3 A T
[--'[ o x

,,.I..,,.[011,..I.. I. .....l.....l..r .I ., .... ,..

ORBIT 121 122 123 124 125 F;_"_--'_'_ 126 127 J 128

EARTH _ fTRACE I _ . _ • _,.'/_

--DKR -- ]OS --UGS -GDS --GDS -MIL
--UKR --DGS -- MLX - GDX --HI L - MLX

-DGS --NIL -NIL --HIL -MLX --NIL
CONT -HIE --MLX -- BOA -MLX -- 8DA DGS

COVERAGE MLX -- BDA -- DI(R -- BDA - DI(R
-BDA --DKR - IOS --DKR --GOS

--DI(R -- IO$ -_$ --GDX -_DX
E ,---I I _ I I I I t,, I I_, I I I I-_

TDRS W _ _ _ _ _ _ _ _ I
ALTITUDE -ZLV, -YVV IHUD_ I'AMOS-I

IIMUI I -ZLV, +YVV I t -ZLV, +YVV
I}DSO 476 AEROBICSO-ZLV_ +YVV • APU HTR ACT o APU HTR RECONFIG

eOTO 656 PGSC SINGLE EVENT UPSET MONITOR ®DSO 604 0I-3 VISUAL VESTIBULAR O-ZLV, �“!ORMS HTR ACT eDSO 621 IN-FLIGHT USE OF FLORINEF OTHRUSTEREMISSIONS

NOTES: ODTO 700-6 GPS ON-ORBIT DEMONSTRATION
(}DTO 700-7 BPS & PLB RNDZ LASER DATA COMPARISOi

eOSO 604 OI-I VISUAL VESTIBULAR

I
2-11 FLT PLR/SI/FIN 1 5/25/93
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GMT _ CDT _MOONIE_] HOUSTON DATE FLIGHT] EDITION I PUB. DATE
2os.-:--oz..zo/zosz3__o/_o4:2o_:2o Ilo/2o4COTI 3_.7 I I_;1
_- .'_ _ 2--_ CDT,205 ] _ _ _ _

MET :OO0 12 13 14 15 15 17 18 19 20 21__22 23 O MET:O09

STS

D K
E S

POST SLEEP DEORBIT PREP O C
R
B

A
N
D

B I
U N

ORBIT

EARTH
TRACE

CONT -IOS --DGS --MLX -M_, -MLX BDA
COVERAGE

TDRS W _ _ _ _ l [
ATTITUDE -ZLV, -YVV I F -XSI ] t D/O BURN

IIHUI IMU VER]FI_ t----ENTRY---I
9_BICS e_40I-3 VISUAL VESTIBULAR

ODSO 603 B ORTHOSTATICFUNCTION . __

NOTES:
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UtlAAL_U

TIMELINE

MET _ STS 51 (FD 01 )
CONT DRYDOGt $T$ PL MCC
COVERAGE O0:O0

Activities prior to 0/02:30 MET are located tn the ASCENT I
and POST INSERTION checklists. Orbiter attttude when entering Ithe FLT PLN ts -ZLV, -YVV.

01:00 -

[FD01 EZ ACTIVITIES:
IORHI /.oloNH20 TK N2 REG INLET SYS 2 VLV - CL

/ Report Cabin Pressure from $G6 ENVIRONHENT,
G G I P{tL OI meter, and Fluke Pressure to MCC
DO | _ (ORB OPS. _ (S Nt.)

•X S 1 / Sill( DETNCKT TEST

./1-LLo / (OReUPS.UJ._ (S.t.)
T^A
. . - I _ (ONe oPs, _ (15 mn)

R

02:00 -
T

AI(R1) r
AUTO/VERN A

C
K

KU-BD ANTDEPLOY AGL HTR eNA - AUTO _.8_,-_ GN PL RCDR -
(ORBOPS, ¢___/1_TLI) ERPCLSTATUSCHECK (TOS DPY, POST INS OPS) STOP

-- (PLOPS,
IORBi KU-BD ACTIVATION (COHHmde) P/TY02 SETUP (SAT DPLY ACTS/TOS) AT_T_,_._I,____CTA.L_L_.__O.

(ORBOPS, _ . (PHOTO/IV, _ (tO5 DPY, PIQ_

v6_G _ _ GoFoRTOSUnstow. Instal), Verify (TOS UPY, PREDPYCHECKS) _I_WR.__ON_.....

L _$ _ H. 03:00-- operation ENG ROT AND TILT ACTUATORS --I Iv ([uet/,;I

I (TOS UPY, PREDPYCHECKS) iJ (GND/CREWcNTL.PLR)I

|]"|1_t_[L XIL _H CKPT,NIT '(ORB UPS, _ piTVOZ ACT (: ,, OPLYACI__Z_O_)_ ACTS PREOEPLOYC/O
If. it (PHOTO/TV. I/TV SCENES) (TOS DPV. IpREOP¥CHECKS, L_
U_ tl ISNB/U203RcsACTSLNHTRsSAFETY]oN- ITEM 3 + 1(2) EXEC(*) TOS PREDEPLOYC/O GO INT PWR

eLtvo2 setup "(SAT OPLYActs/for1 __E_._)
AFT CONTROLLERC/O (PHOTO/IV, P/IV SCENES) (PLOPS.

(ORB OPS. Cd_ _ ].AX SETUP

APU STEAMVENT HTR OEACT _ _]_Z) j
I.R2 RLR PUR (three) - OFF

O 4 MNVRIHU ALIGN ATt CITLF_i[OOTSTARPAIR (AI) (PORSOPS,
G A/ALITO/VERNInIt MHVR at $S (2 C_) VIS VEST INT G I_ (DSO 604) Q-t]z_RB|TACTIVATION
S I
T 04:00 -_. (BIONED. _ (PL UPS.
" _ _ eLIPLN/SI/FIN 6/10/93 f



/

' HET ' STS 51 (FD 01)D l
CONT DAYOOOT STS PL MCC
COVERAGE _

_HU A_IGN - S TRK (ORB OPS) RMS CHECKOUT VIS VEST INTEG 0I-1 (DSO 604) I
AUTOJ_V.E_N MNVR(TRK) -ZLV. -YVV (PDRS OPS, _ (BiOHED,

InRRI TG=2 BV'3 OH-g0 (2 Cmn) AO_C_C__5__TJL_

A/AUTO/VERN [nit TRK (ORB OPS, _ RNE-II] ACTZVATION/CHECKOUT TV (TDRW)(PLOPS, B_[_]JJ,-) (CREWCNTL-PLE/
_ (TORW)

G G DPLY PAD00
H. o FRI_W_UB_L_------'---"
T_M IMU TO DESELEC

l RMSPLB SURVEY

05:00 MEAL RHS PO_ERDOWN
(PDRS OPS,
Note: Do not stow MPM's

Do not turn HTRs OFF

D
G

S A4(B20) ACCURACYIMPROVEMENTMANEUVERS ACCURACYIMPROVEMENTMAHEUVER_
PFEDPY CHECKS) (TOS DPY_ PFEDPY CHECKS)(TOS DPY,AUTO/PRI

IORRI HEAL
CRYOO_ TK HTR SflSR CK

A4(B2O'_ - (ORB OPS,

(A4)B20 A12 APU HTR GG/FU (three) - A AUTO
V AUTO/VERN
N A4(B20) BURNINITIALIZATION MANEUVERISM 203 ACTS SAFETYI BURN INITIAL [ATZONMANEUY_ER IPU_J._

_IITn/PR| - (TOS DPY, PIEDPY CHECKS) EXPECT FOA (TOS DPY, _ EDPYCHECKS) only 21°
IA41R20 - RCS LN HTRS OFF - TIPS ACTIVAT_ (DTO 660) "

ITEM 4 + 1(2) EXEC (ORB OPS FS, TIPS)
AUTO/VERN. MNVRTO UEPL(Y ATT PRZ RCS LN HTRSON - I -_
AIITn/VERN (TOS DPY, _ ZTEM2 + 1(2) EXEC (*) I GO FOR PR1

ACT OPS
FREE/VERN. P/TV02 ACT (SAT DPLY ACTS/TOS) RAISE ACTS/TOS TO DEPLOY POSN

(PHOTO/W, _ " (TOS DPY,_ -TV(cREw(TORE)cNTL.PLE

/b D AUTO/VERN.
S G TOS PZ SETUP

_ (TOS DPY, PREOPYCHECKS)

_' IORBI _ (TORW)
BURNPAD
DrY FLT RULES

ACTS TO TRANSFERORBIT COHFIG _UPLJ_
(TOS DPY, _ EARLY TDRS H/O

- FL_LF98_i_
R2 HYU C[RC pUMP (three) - OFF DEPLOY COUNTDOW_ GO FOR DEPLOY

(TOS DrY, _(A4)B1 ACTS/TOS

FREE/PRI08:OO.... 4 ACTS/TOSDEPLOY (07:58) 4 DEPLOY ACTS/TOS (TOS DPY_ -DPY (7:58) I
3-3 FLT PLN/5]/FTN 1 6/25/93



MET STS 51 (FD01)
CONT DA. STS PL MCCCOVERAGE

08:Oh
(A4)B1 _ i
FREE/PRI (TOS DPY, POST-OPY OPS) TOS ASE HTR ACT

(TOS DPY, POST-DPY QPS)
AUTO/PRI 4 OMS BURN(08:15)

4 MNVRTO PROTECTATT

AUTO/VERN
D FREE/VERN CLOSE & LATCH FWDAS[

.G RMSMNVRTO S_4 MONITOR (TOS DPY, POST-DPY OPS)

s lORe'---7 4 TOS S1_4IGNITION (08:43)T
"_ _ R2 HYD CIRC PUMP (three) - GPO

INRTL/VERN Change OAP A to AI U_
• HNVR (TRK) -ZLV. -YVV ERPCL STATUS CHECK KU TO COMM

og:o0-- TG-2 BV-3 OH-90 (PLOPS, _ 21 ° _ + MASK
AI(B1) A/AUTO/VERN Init TRK
AUTO/VERN

06 UHFHODE - OFF
PRIVATE MEDICAL CONFERENCE

I
OR IIHF M_F - _PlX (nr a_ r_qd)

_UUM SEP FOR HATER
ACCUMULATION PGSC UPSET MONITORING (DTO 656)

Insert PGSCHEM EVT MONDISK
Reboot PGSC
After beep, press F key

MNVRIMU ALIGN ATT PRE-SLEEP ACTIVITY

STAR PAIR (AI) (ORB OPS CREWSYS}A/AUTO/VERN Intt MNVRat SS

/10:00- IHU ALIGN - S TRK (ORB OPS)

I MNVR (TRK) -ZLV. -TVV Do not perfom
O _ I TG-2 BV-3 0M-go SUPPLYWATERDUMP
S IORBI A/AUTO/VERN Intt TRK
T

11:00"

U
SLEEP

IORBI _

12:00-- -_

' 3-4 FLI PLN/SI/FIN 6/10/93





T • A
o )" STS 51 (FD 02)

CONT i. SIS PL MCC
COVERAGE 16:00 -- _

ALIBI)
AUTO/VERN

o IORB)-
K
R

[

17:00

SLI FO02 EZ ACTIVITIES:
OCACFILTER CLEANING
CPA OPS (ORB OPS. C_ (15 Mini
[2£_EJ_S_ (1 ,r/All)

IORBI - MF14M CPCGFAN INLET CLEANING& TEHP CK

D _ CRIN TEIqP "C. CMD TEMP _C

R 18:00-- SEQ TIME __ _:__;__. CRIM TIME___:_ _:_ _

INFLIGHT AEROBICEXERCISE (D50 476)
(BIOMED. _ CDR. MS2
Step A (2 hrs prior exercise), and B

nO F.Z_.BI_IJT_[_]_(DSO 617) (BIOMED, D_TLO_)(AII)
FLUID/MEAL LOG (D50 621) (BIOMED. _ MS3

!

19:00 i

I luou "+lOl rSZEJ_J_

(BIOMED, _ FUEL CELL
(CDR, MS2) PURGE
Pulse RateM M

I L B IORBI pOST-SLEEPACTIVITY
L X O .... (ORB OPS,

/
R DO net perform

]_ SUPPLYWATER DUMP AP_I_H_F.EB
I PGSC UPDATES
0
S
T 20:00

J

3-6 FLT PLN/51/FIN ! 6/25/93



MET SIS 51 (FD 02).
_WCONT DAYOOOT STS PL MCC

_COVERAGE 20:00 - _ _ --
AI(B1) PGSCUPSET MONITORING (DTO 656)
AUTO/VERN ExJt PGSCMEMEVT MONOisk

Follow Jnstruct. on screen (ORB OPS, p_,)
)D UELIIiK

G 019 _OAS PWR-OFFMount COAS-AFT A8L PORT F_4SHTR (two)-AUTO REFSHMAT
S MNVRIMU ALIGN/COAS CAt ATT NORMALIZAT'N

STAg PAIR (A1)
A/AUTO/VERN In|t MNVRat SS COASCALIBRATION LOG

IMU ALIGN - S IRK (ORB OPS)
COASCALIBRATION (ORB OPS) STAR 1D: -Z 14, VEGA

M M IORB_--_ HNVR (IRK) -ZLV. -YVV POST-SLEEPACTIVITY STAg AVAIL: 20_24 TO 21:07TG-2 BV-3 oH-go
LXDILB _ A/AUTO/VERN Init IRK (ORB OPt, CREWSYS_ -Z A BIAS __,

TTA 21:00-- 019 vCOAS PWR- OFF Stow COAS i UPDATETIME: __/__ : __ : __
llT_ _ Do not perfom

SUPPLY WATERDUMP

RMS POWERUP_L_

(PDRS OPS,
I
OD
S G (AI)B1 ON-ORBIT oHS BURN PLLPP_

AUTO/VER_ (ORB OPS, _ P/IV03 SETUP (ORFEUSISPAS DPLY) ORBITAL MNVR-s (2Cmn)

! (,.OTO,,V.INRTL/VERN 4 HITE TIG (2:53) ERPCL STATUS CHECK
- I (PLOPS,

22:00-- DAP: LVLH SPAS GgAPPLE P/IV03 ACT (ORFEUS/SPASDPLY) TCS SETUP/PWRUP TV (TDRW)

AI(B1) - (PDRS FS, _ (PHOTO/IV, _/TV SCENES) (PL OPS,_ (CgEWCNTLLVLH/VERN " - PLB)
!

V IORB_ ON-ORBIT +X RCS BORN SPAS ACTIVATION/CHECKOUT INFORMCREW(ORB OPS. RCS_ (PLOPS, SP_L) GO FOR ACT

_LI I .N
X L DTO 668 SETUP IHU TO

(A1)BI _ DESELECT
(ORB OPS FS

II INRTL/PR' 4 CIRC TIG (22:41) ]

R (AI)B1 MNVR ITRK) -ZLV. +YVV

AUTO/VERN TG=2 BV=3 oH-270
B/AUTO/VERN Inft TRK

I 23:00- P._S REACTIVATION/CHECKOUT -_[H
0 (PLOPS, $_ GO FOR gEACT
S D Change DAP A to Alg Steps 2-4
I GS (Alg)BI Deselect IMU per HCC call

r AUTO/VERN 4 MNVRSPASGYROCOMPATT (IRK)TG-2 BV-S
P=O Y=270 oH=315 _J_e[
B/AUTO/VERN (23:16) Inlt TRK GO FOR OB

COLLAPSE

A19(Bt) On MCCgo: A/AUTO/VERN On MCC go: INFORMCREW
AUTO_LE_RN IGNCUNIV PTGI BORESIGHTCAMRC/Q SPAS REACTIVATION/CHECKOUT

IORRI ITEM 21 CANCEL (PLOPS, _ Step 5 GO FOR DTR(PLOPS, _ RESET

BORESIGHTCMD

OO:OO-- TIMES
3-7 FLI PLN/SI/FIN 6/|0/9_



MET _ STS 51 (FD 02)
CONT DAY001, STS PL MCC
COVERAGE 00:00- _

- = BM A19(B1)
_£ DL AUTO/VERN IIIEOBH-.C,P_._

:G G T A X (Al9)B1 _ GYROSCALING GO FOR EACH

,DD/TI AUTO/PRI (PLOPS, _ GYROMNVRIx s _ L ,OTO/VERN

iI _zg(B1) "
L AUTO/VERN- __, STEP 1

D tI FLASH EVAPCNTLR PRI A(B)-OFF (PLOPS,

K DEPLOYTIMELINE lipET 0 - 1/01:45:00 I IBF_O_RH_CE[_GO FOR UNBERTHR - (RNDZ, P_ILELO]E)
[All)Bll . Unberth / Mnvr tO Re]ease Pos. TV (TDRW/E)
WTO/VERN (CREWCNTL-PLB

01:00- --U.P_LI_LK21 ° p only

_11(012} .
_UTO/VERN Mnvr To Release Att EARLY TDRSH/(

ioRRI l
Spas Door Test _ DPY TIME

:GG -FL_
D D SPEE Doadface GO FOR DEPLOY

I"" ° _i
)11 _ (AIl)BI2
_! AUTO/VERNfl 4 SPAS Re]ease SEP IFREE/VERM4

In|t TARGET

MITO/VERN

Establish VBAR

I

__ P.H5Powerdown
i ORBI b...._ UP_LJ_LK

ARLY TDRSH/O
u3:uu--_GG

DD
4_ SXM X

|'rT l L CYCLE ERGOMETERNONOPS
J_3_.L L X (BIOMED, IV (TORE)

_I StepA-Sei.p (CREWCNTL-

4 SEP 2 TIG (3:30) - EHU TV)
aT,e71 RICS HNVRS/ Ku tO Corm) . PIJPJ.]]J_
LVLH/PR[ P 21= + MASK

AIITO/PRI I
(OSO 476)

(BIOMEO. PSgS_)

A/(B/) -Z Target Track / Ku to Radar MS2
AUTO/VER I

04:00 I ,_
I_" _ _ 3-8 FLT PLN/SI/FIN I 6/25/931



Iw MET STS 51 (FD 02)
CONT DAY 001 T STS PL HCC

A7(B7) ITRANSITION TO FLIGHT PLAN] (STONED, _ -
AUTO/VERN MS2

SPAS RF ACOUISITION (ERPCL)
-- (eL OP5, SPAS)
IORRL _ Step 4
--"..... . (Cue Card, _ TOPPING FES STARTUP P,_L_]_I_

Change DAP A, e to A1, 81 (ORB OPS. ECLS) STATUS CHECK EARLY TDRSH/(SUPPLY WATE_P USING FES

(A1)B1 QN-ORBIT MULTI-AXIS RCS BURN (ORB OPS, ECLS) step 1 (PLOPS,
AUTO/VERH (ORB OPS,(2 Cmn) L17 Check HCIU ftlter screen

/

05:00- 4 SEP 3 TIG (0!:00) BQRESIGHT_CAMROPS, STEP 2LVLH/PRI _ (PLOPS,
AI(BI)
AUTO/VERN PREP FOR 10.2 PSI CABIN(EVA,IO.2 PSI CABIN)(2 Cmn) VIS VEST INTEG 0I-3 (D50 604)

CABIN DEPRESSTO 10.2 PSI (BIOMED, D__]_.)
(EVA, |0.2 PSI CABIN)

I D 4 MNVRIMU ALIGNATT (2 Cmn}

__ STARPAIRCA1) I
_T A/AUTO/VERN InJt MNVRat SS

IORBI |NU ALIGN - 5 TRK (ORB OPS)
MNVR (TRK) +YLV. +ZVV _ (DSO 476)

. N NFIG (BIOMED,• TG " 2 BV " 5 10 2 PSI CABI CO
06:,0-- P " 0 Y - 90 (_4 - 90 (EVA, 10.Z PSI CABIN) CDR /00-7 SETUP/PWRUP

A/AUTO/VERN Intt TRK (PLOPS,
IGNC 33 HEL NAV_

/RNOZNAY ENA - ITEM 1EXEC (no *)
_HIORITY PWRDNGROUPB VTR ACT (Cue Card. TV/VTR)

(ORB PKT, _ VTR OPS-PLBK YTR (TDRW)
Perform all steps except (Cue Card,

step ]1 VTR at TDRW (6:23 - 6:42)

_EIB_I_F.I_I. (Cue Card, _ ERPCL STATUS CHECK

y (PL OPS_ P_
V TCS SHUTDOWN/STOW BORESIGHT CAMRTV DEACT

(eL OPS, _ (PLOPS,

I 0/:00 06 UHF MODE- OFF
0 D PRIVATE MEDICAL CONFERENCE
SG I
._ . 06 ,,.Fxone-_p,x(._._ro..,)

iORB---_ _UN SEP FOR WATER pRE-SLEEPACTIVI_T3_
.... ACCLR4ULATION (ORB OPS,

Do not perform
SUPPLYWATERDIRIP(A1)B1 QH-QEBIT MULTI-AXIS HCS BURN

AUTO/VERfi (()RB OPS.
(2Cmn)

08:00J _ -,' ,,, I
3-9 FLT PLN/SI/FIN | 6/25/_
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D MET ; STS 51 (FD 03)
corn DAYOOZT STS PL MCC
COVERAGE 16:00- _

AZ(BI) ,
AUTO/VERN.

IORRI

17:00-- SLEEP OCAC FILTER CLEANING
F._LF._C,I_(IHr/AII)
_(ORB OPS, CR_ (15 Mln)

MF14M CPCGFAN INLET CLEANING & TEMP CK

CRIM IMEP _, CMD TEMP

SEQ TIME -- :__:__, CRIM TIME___: _:__

INFLIGHT AEROBICEXERCIS_ (DSO 476)
(BIOMED, _ CDN, MS2
Step A (_ hrs prtor exercise), and B

-- EXERCISE LOG (DSO 617) (BIOMED, Dsos} (All)
IORBI FLuID/MEAL LOG (DSO 621) (BIOMED, D_ MS3

m I 9Ol_
D

A D 18:00- |NFLIGHT AEROBICS (DSO 476)
_K (BIOMED,
R (CDR, MSZ)

Pulse Rate

I

POST-SLEEPACTIVITY

(ORB OPt,

19:00-- 4 MflyR IMg ALIGN ATT I PESCUP_E_ HONi¥ORXNG(DTO 656)Extt PGSCHEM EVT MONDfsk PA_ SETUP
STAR PAIR (A1) Do not perform Follow Instruct. on screen

A/AUTO/VERN Init MNVRat SS SUPPLY WATERDUMP (ORB OPS, _ PGSCUPDATES

|MU ALIGN - S TRK (ORB OPS)
N IORB] MNVR (IRK) +YLV. �m�[ ...._ TG-2 BV-5

P " O Y - 90 OH - 90

"A _ A/AUTO/VERN Inlt TRK

3-12 FLT PLN/SI/FIN 1 6/25/g3
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MET _ STS 51 (FD 03)
CONT DAYOOZT STS PL MCC
COVERAGE 00:00- "_ DTO 700-6 GPS OPERATIONS

At(B1) (PLOPS, 70C-5 GOOD)H AUTO/VERN
"TzlHB
/ZLLD

D
K
R

01:00"___ IIORBI
MEAL

.... All)

_.XS Mw

] I I-_.I L
) J_lJ- L X

OONPPL RCOR

STATUS CHECK

(PLOPS, T

IORBI

31__J\

u_;vv

OD (A1)H1 - ON'ORBIT MULTI-AXIS NCS BURN
xsH_ AUTO/VE.N(ORHO_S._ AIH_ .CO,,_R-0_

LVLH/PRI 4 NC3 TIG (3:35) V (TORE)
AI(B1) CREWCNTL-CAB)
AUTO/VERP

PAOVOICE CHECK/EVENT
TV at TORE (03:52 to 04:I0)L04:00

3-14 FLT PLN/GI/FIN I $125/93 P
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_ET A STS 51 (FD 03)
corn OAY002 _ $TS PL MCC
COVERAGE 08_00 "-I "" '_

LI(B1) 1 JLUI"O/VERNI

PRE-'_LEE ACTIVITY

(OReOPi.
Do not perform
SUPPLYWATERDUHP

l I_1 I
I: 09:00 -_

10:00'

IORBi

a,,___j__ SLE

ll:O0 --

I(1RB'----_"
L al I_

12:00

I'*" _ _ 3-16 FLT PLN/Sl/FIN 6/10/931
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MET _ STS 51 (FD 04)
CONT DAYOOZT STS PL MCC
COVERAGE 20:00 - _
D AI(B1) SUPPLYWATERDUMPUSING FES P/TVO5 SETUP (MIDUECK) ERPCL STATUS CHF=]_]_
G AUTO/VERN (ORB OPS, _ step 1 (PHOTO/TV, _/TV SCENES) (PLOPS, SPAS)

"_ 014,15 Prf RJD DRIVER,LOGIC (sixteen) - ON

S XV (TDRW/E)
(A1)B1 ON-ORBIT MULTI-AXIS RCS BURN EVA_,_ (PHOTO/TV, /TV SCENES) CREWCNTL
AUTO/VERN (ORB OPS, RCS) CAB)

(2cmn) (2cmn)
]

(2o s7) I

IORRI

! =_ !_,
LVLH/PRI _ 4 NC5 TIG :

M H Z1:0O-- EMUCHECKOUTAT 10.2 PSI
L I B (EVA, F.MUCHECKOUT)
X L D A1(81) " (2 Cm)
_TA AUTO/VERN- MNVR (TRK) WASTE DUMP ATT

££T" TG-z.v:3 0M-230E A/AUTO/VERN Inft TRK
R

SUPPLY/WASTEWATERDUMP UPDATE

(ORBbPS, ECLS) H20 WASTEInitiate Waste Ounv_ DUMPQTY
i I
2o

I
22:00"

I(]RRI -

AVGG i aM_ - OTO 700-6 GP_ OPERATIONS
NDD_u (PLOPS, 700-6 GOOD)SX

TB T-- I SUPPLY/WASTEWATERDUMP
O .L T ]" L (ORB OPS,

_0 ]_ Terminate Waste +OSzvm_
MNVR (TRK) +YLV.

TG - :_ BV - 5 V (TORE)
=° 23:00- P TM 0 Y _ 90 OM - 90 CREWCNTL-CAB

T A/AOTO/VERN Init TRK
PAO VOICE CHECK/EVENT

]- TV at TORE (23:11 to 23:29)

/
STATUSCHECK

(PLOPS, T

I ORR I

00:00"_ _, _ l
3-19 FLT PLN/51/FIN | 6/25/93



.T MET ', STS 51 (FD 04)
CONT BAYOO3T STS PL MCC
COVERAGE O0:O0-- "

G G AI(B1) .
O O AUTO/VERN,

"XSMu

El) (All)K

I

01:00 MIDDECK PREP _rv (TDRW/E)
(EVAj EVAPI_ (CREWCNTL-CAB

CABIN TEMP CNTL RECONFIG
MI)44F Pin CAB TEMPCNTL act ltnk

IORB'----_ to secondary act
i _,l - L1 CABIN TEMP CNTLR - 2HEATERRECONFIG-Conf|u B

(ORB OPS,
[GG

D D ECLSS REDUNUCOMPONENTCJO
q"SX vM (ORB OPS.

LT_[I'(1I -L

02:00 -

D
G (A1)B1 ON-ORBIT MULTI-AXIS RCS BURN
S AUTO/VERN (ORB OPS,

]_ IORBI

n_.nn- • NC6 T1G (2: 9) .... FOR _._N_ING. - ....
LVL_I_hR| ]l I r_A ' _ a_=p. 13 & 17

G G AUTO/VER L17 Check MCIU filter screen _ (OSO 476)
i_ D D (BIOMED. P_Sg_)

X S CDR or MS2

[_R_C._E (OSO 476)
(BIOMEO,

04.00 _, COR or MS2

3-20 FLT PLN/Sl/FIN I 6/25/93l
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' MET ' STS 51 (FD05)D T
CONT DAY 003 T STS PL MCC
COVERAGE 16:00-- _" INFLIGHT AEROBICS (DSO 476) --

AI(BI) (BIOMEU. 115(1S)
AUTOIVERN (COIl,MS2)

Pu]se Rate

InRgl
I hi! I

K
R

[
I D 1l:00" PGSCUPSET MONITORI_Is_(DTO 65G)
OG Exit PGSCMEMEVT MON Disk _
S S Follow Instruct. on screen

T (ORB OPS, _ PGSC UPDATES
POST-SLEEPACTIVITY

(ORB OPt, CJ]J3L_T_Y__) FP05 EZ ACTIVITIES:

/ OCACFILTER CLEANING

DO not perform _ (1Hr/AI1)_(ORB OPS, C,B_WSY__ (15 Mln)
SUPPLY WATER DUMP MFI4M CPCG FAN INLET CLEANING & TEHP CK

4 MNVR IHU ALIGN ATT
STAR PAIR (AI) CRIN TEMP _, 6/49 TEMP__
A/AUTO/VERN (17:45) Intt MNVR

M M SEQ TIME : _:_ _, CRIM TIME _:_ :
I L B 18:00 _-MUALIGN - S TRK (ORB OP$) .........
LXO EXERCISE LOG (DSO 617) (BIOMED, DSOS) (All)

_A I _" HNVR (TRK) -XLV. +ZVV

IORBV TG-2 BV-Z OM-O FLUID/HEAL LOG (DSO G21) (BIOMED, _ MS3
A/AUTO/VERN Intt TRK

I
I 10.2 PSI MAINTENANCE
0 D (EVA, 10.2 PSI CABIN)
SG

_i _ P/TVO5 SETUP (MIDDECK)
(EVA, _ (PHOTO/TV, P/TV SCENES)

(3 cam) (I
Ig:O0-- RCS REGULATORRECONFIGURE SUppLYWATERDUMPUSING FEB

(ORB OPS. B_) (ORB OPS, _ step 1
ERPCL STATUSCHECK

(PLOPS, SPAS) P/TVO5 ACT ( IpDE_ TV (TDUW/E)
(PHOTO/TV, /IV SCENES) (CREW CNTL

- CAB)

IORB_ _41UHSEPs for H20
M M : _-_: accumulation, then
L I B _ HUMIDITY SEP RECONFIG
X L D L! HUMIDITY SEP B - OFF

i A-OND 014,15 Prl RJD DRIVER,LOGIC (sixteen) - ON

(AlJB1 i O_- BB!T_r_ELLUzA_BU R"- ^- (ORB OPS, _) _
(u:uu--_ (2 C'-") _ 3-24 FLT PLN/SZ/FZNZ 6/2S/93 r
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MET _ STS 51 (FD 05)
CONT DAY 004 T STS PL MCC

COVERAGE 00:00._ ,,_
(EVA, EVA1 L)

GG IORBV J
DD _ -
XSM M

(AI)B1 ON-ORBIT MULTI-AXIS RCS BURN

[I_ AUTO/VERIT (2(ORB OPS. B]7_.'_]Cmn)

- (00 50)

PFR EVAL/PFR EVAL

LVLH/PRI 4 NC9 TIG :1

OI:OO"
AI(BI) .

AUTO/VERN SWAPSAFETY TR
SWAPMWS

tORBI -
EVA! hh!

_G

;g D

_i_ 02:00- 4 MNVR IHU ALIGN ATT

TI STAR PAIR (CI)
A/AUTO/VERN (2:00) lnit MUVR

|MU ALIGN - S TRK (ORB OPS)

TG " 2 BV " 5
P " 0 Y - 90 OH " 90 PLB CLEANUP STATUS CHECK

O A/AUTO/VERN Inlt TRK (PLOPS, C__EJO
G

LS LI/ Check MCIU ftlter screen

o3,oo-__,v[ JIORBV.
i 57_ AIRLOCK REPRSS _ 21 ° �MASK

Cue Card)
3 Cm)

EVA, _ ERPCL STATUS CHECK

3 Cmn) I (PLOPS,

I
]

O4:OO--_ I
3-26 FLT PLN/51/FIN I 6/25/93



MET _ STS 51 (FD 05)
CONT DAY 004 I STS PL MCC

COVERAGE 04:00- _ _UTT DRyING/SEAL LUBF.
AI(BI) (EVA, [MU HAINT/RECHARGE)
AUTO/VERN EMU 1,2

_D (A1)B1 . -O_I_9__B|TMULTI-AXIS RCS BURN I
,G AUTO/VERN (ORBOPS,•s (zcm)

- IInRRI 2

I hJ_J .

LVLH/PRI
v.u. sEv_for HZO

tl(Bl) ,
_UTO/VERN accumulation, thenHUMIDITY SEP RECONFIG

L1 HUMIDITY SEP A-OFF
B-ON

05:00-- SUPPLY WATERDUMPUSING FES PGSC UPSETMQ_ (DTO 656)
Insert PGSC HEM EVT NON DISK(ORB UPS,

Perfom Step 2 w/FES reqd Reboot PGSC
After beep, press F key

IO.Z PSI MAINTENANCE PRE-SLEEP ACTIVITY

(EVA, 10.2 PSI CABIN} (ORB OP_, C_JLF.JeL.__Y__)

/06 UHF MODE- OFF

PRIVATE MEDICAL CONFERENCE DO not perform DSO6Z2 REMINDER: MS1, MSZ II SUPPLYWATERDUMP Immediately Following wakeup on F'D6 II 06 IIBFMODF - _PlW (or a_ r_d) collect baseline, saltva, breath, urine.

rS
' _ 06:00

IORBV

07:00"

0
S SLEEP

08:00 -J/ I3-27 FLT PLN/51/FIN 1 6/Z5/93



I
!

I
"

I
iililliilir

lilliiillri
illii_illll

Illililllir

a.

L
O

¢/)

w_J

i
i

I
l

i
I

....
i

_.L
i

I
i

I

I[
II1

II
Ill

Ii

41C

0_



i

O
0

III
II

III
ill

lli

.o

,
I

,
i

I
,

i
I

,
,

i
,

i
[

i
i

I
i

i
_

_
I

i
h

i
I

,
,

I
_

,
I

i
i

I
_'

::
o

r'
o

0:
1

Q

I
...

..
I'

'''
'

i'
''

'
'

I
'

'
'

'
'

I
...

..
i

...
..

I
...

..
I

...
..

i

-4



' MET ' STS 51 (FD 06)D T
COflT DAY 004 STS PL MCC
COVERAGE _ --

16;00-- _ PGSCUPSET MONITORING (DTO 656)
AI(B1) Exit PGSCMEMEVT WONDisk
AUTO/VERN Follow instruct, on screen (ORB OPS,

IORBI -

FC PURGE- MANUAL POST-SLEEPACTIVITY

(ORB OPS, [P__) (ORB OPS,
4 MNVRIMU ALIGN ATT FDO6 EZ ACTIVITIES:

17:00- | OCACFILTER CLEANING
STAR PAIR (Cl) ] _ (I Hr/A11)

i_ A/AUTO/VERN (16:S5) Intt MNVR (ORB _TeI__S_S) (15 Mtn)
Do not perfom OPS,

IMU ALIGN - S TRK (ORBOPS) SUPPLYWATERDUMP MFI4M CPCGFAN INLET CLEANING & TEMP CK

_i MNVR (TRK) +YLV. ç�Í�d�CMDTEMP
CRIM TEHP

TG - 2 BV - 5 -- -- --

P " 0 Y " 90 OFf - 90 SEQ TIME___:__:__, CRIM TIME ---:--:--
A/AUTO/VERN Inlt TRK

10.2 PSI MAINTENANCE INFLIGHT AEROBICEXERCISE (DSO 476)
(EVA, ]0.2 PSI CABIN) (BIOMED, _ CUR, MS2

Step A (z hrs prtor exercise), and B
EXERCISE LOG (DSO 617) (BIOMED, DSOs} (At])
FLUID/MEAL LOG (DSO 621) (BIOMED, DSOs_ MS3

M M 18:00" SUPPLY WATERDUMPUSING FES pOST EVA DUESTIONAiRE ERPCL STATUS CHECK
I L _ . (ORB OPS, _ step I (EVA, EVA DTO PROC) (PLOPS, SPAS)
L X I ORBV IV

I
OO

S G vUUMSEPs for H20 POSTEVA OUESTIONAIRE

_i accumulation, then (EVA, EVA DTO PROC)
HUMIDITY SEP RECONFIG EVI AND EV2

-- .... L! HUM!PITY SEP R - OFF
z_:uu- A - ON

014,15 Prt RJD DRIVER,LOGIC (sixteen) - ON

(AI)R1 " ON-ORBIT +X RC,_,__B]JR_
AUTO/VERN (ORB OPS, BC_)

(2 cmn)

- 1IORBI

INRTL/PRI" 4 NCll TIG (19:41)

i _ IGNC 33 REL NAVI

AI(BI) RNOZ NAV ENA - ITEM I EXEC (*)
AUTO/VERN M,_yR-Z TGT TRK

TG-I BV-3 OM-O

I" ZO:O0-- A/AUTO/VERN iniL TRK _-
3-30 FLT PLN/Sl/FIN l 6/25/931
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MET ' STS 51 (FD 06)
CONT DAYO( STS PL HCCCOVERAGE

00:00- _ _ --
/

" p/TV05 SETUP (MIDDECK)
IORBI/ (PHOTO/TV, P/TV SCENES)

GG _ _-

D O AI(BI)
X S M M AUTO/VERN
TI i t
LIL X L17 Check MCIU ftIter screen

_T P/TV05 ACT (MIDDECIO_ H_

vtlUM SEPS for H20 (PHOTO/TV, r_ (PLOPS,
accumulation, then 1HUMIDITY SEP RECONFIG

01:00 L1 HUMIDITY SEP A-OFF

D B-ON HRSGSACTIVATION
G (PLOPS,
S P/TV08 ACT (APE) HRSGSOPERATIONS -TV (TDRW)
I (PHOTO/TV, P/TV SCENES) (PL UPS, HRSGS) _(CREW CNTL-CAB

PAO VOICE CHECK/EVENT PROC3, ORB SURFACES WAVELENGTHS5,4,6

G G (BIOMED, DSOs} HRSGSTEMP ST (PL OPS, HN
D D CDR or MS2

.X S 02:00-T ON-ORBIT MULTI-AXIS RCS BURN
£ (ORB OPS, RCS)

(2 cm.)

4 NCI3 TIG (2:26)
I

_TIP_TUE_C_

(PLOPS, _

D
G
S

4 MNVR IMU ALIGU_AI[ FILTER CLEANING
I._* _,*r_nnn r_ UlVU_rUlU_I

IMU ALIGN - S TRK (ORB OPS) as necessar
MNVR (TRK) +YLV. -ZVV

TG - 2 BV " 5
P = 0 V " go OH - 270

V A/AUTO/VERN lntt TRK
A ERPCL STATUS CHECK
N (PLOPS, P_I

pRE-SLEE_ ACTIVITY
(ORB UPS,

On not perform

SUPPLYWATER DUMP04:OO_ I
I

3-32 FLT PLN/BI/FIN I 6/25/93
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T MET A STS 51 (FD 07)D I
DAY oosi _T_ PL MCCCONT

COVERAGE 12:O0- _

IORBI/.
i Hql

O AZ(B1)
K AUTO/VERN
R

4

13:OO-_

SLEEP

D IORRI -
K
R i .0,.___]

[
l/:OO"

INFLIGHT AEROBICS (OSO 4/6)
(BIOMED, p_)
(CUR, MS2)
Pulse Rate

15:00

-- pOST-SLEEP ACTIVITY
D IORBI/ (ORB UPS, C_
K /R

0O not perform
SUPPLYWATERDUMP

U
G PGSC UPSETMONITORING (DTO 656)
S Exit PGSCMEM EVT HUN Dlsk

STAR PAIR (C1) Follow Instruct. on screen (ORB UPS, P_ I_SC UPDATESJ_
A/AUTO/VERN (15:45) Inlt MNVR

16:O0 -_" ._
3-35 FLTPLN/SI/FIN 6/lO/'J_



' MET ' STS 51 (FD 07)o T PL MCC
CONT DAYOOST STS
COVERAGE 16:00 - _

AI(B1) |M_ ALIGN - S TRK (ORB OPS)
AOTO/VERN MNVR (TRK) _YLV. -ZVVTG " 2 BV = S

P " O Y " 90 OM - 270
A/AUTO/VERN Init TRK

OCACFILTER CLEANING
-- _ (1 HI/All)

U IORBI - pOST-SLEEP ACTIVITY _ (ORB OPS, CBF;H__S]_)(15 MIn)
O ....._ (ORB OPS, _ MF14M CPCGFAN INLET CLEANING & TEMP CK
A

/10.2 PSI MAINTENANCE
[_ (EVA, 10.2 PSI CABIN) CRIM TEMP __ --_ _, CMD TEMP --__.__

Do not perform SEQ TIME__ :__:__, CRIM TIME___:___:__

17:00' SUPPLYHATEROUMP INFLIGHT AEROBICEXERCISE (DSO 476)
I (BIOMEO, _ CUR, MS2
OO Step A (2 hrs prJor exercise), and B
S G EXERCISE LOG (DSO 617) (BIOMED, _ (All)

_i FLUID/MEAL LOG (DSO 621) (BIOMEO, DSOs) MS3

_RPCL STATUS CHECK
014,15 Prt RJD DRIVER,LOGIC (sixteen) - ON (PLOPS,

P/TV08 ACT (APE)
ON-ORBIT MULTI-AXIS RCS BURN (PHOTO/TV, PT__I_V__CE_EE_

_UTO/VERN (ORB OPS, _ PROC3, ORB SURFACES
........ (2 Cmn) (WITH THRUSTER FIRINGS)

MMILB 10RB----_ ! I
XD _..... 4 NC15 TIG (1 :17)
r A LVLH/PRI I

p/TVOS SETUP (MIDDECK)L1C AI(B1)
LI _UTO/VERI (PHOT0/TV, _/TV SCENES)

]
Ou
Sg

ITs P/IV05 ACT (MIDDECK) TIPS PAPERCHANGEOUT(OTO 660]IN_T_ITU nlTU CPEM¢¢_ #nOR ND_ _ TID_

(PLOPS, HRSGS)

P_TVO8 ACT |APE) HRSGSOPERATIONS
(PHOTO/TV, p/TV SCENES) (PLOPS,
PROC3, ORB SURFACES WAVELENGTHS3,7,2
(WITHOUT THRUSTERFIRINGS)

x N
NMM

II-LI_

II!, X L _ _ UB__GSTEMP STOW

(PLups.
i



MET _ STS 51 (FD 07)
CONT DAY005T STS PL HCC

,.COVERAGE 20:00- "_
AI(B1) CABIN REPRESSTO 14.7 PSI

I_- AUTO/VEBN (EVA, 10.2 PSI CABIN)(2 cmn)

i P/TVO5 SETUP (MIODECK)

_ (PHOTO/IV, P/IV SCENES)
O A
Ko
DS.

HRSGSACTIVATION
(PC OPS,

P/TVO8 ACT (APE) HBSGS OPERATIONS
(PHOTO/TV, P/TV SCENES) (PLOPS,
PROC3, __ WAVELENGTHS8, 1

21:00- (WITHOUT THRUSTERFIRINGS) ]

-- I Il G G IOBBI/
::DO .... -

I ra X s WASTE/SUPPLY
[ BN'rT -T- L_ (PL UPS, LDCE) H20 DUHP QTY
•D L 1.L1- HNVR (TRK) WASTE DUMP ATT
"A X TG=2 BV-3 OM-110 SUPPLY/WASTEWATERDUMP P/TV05 ACT (MIDUECK__ ,L)_,__..,5_I_
I T]-O A/AUTO/VERN Inlt TRK (ORB OPS, ECL5} (PHOTO/TV, P/TV SCENES)

(PLOPS, TInitiate Supply/Waste Dump

[
22:00-

I
MEAL

__ - JAil)

IORBI "

iuh/ •
T_
A _

_,HH N O

El,<1I[ .:oo SUPP'Y!WASTEWATE.ooNP ___
<OBBOPS. <PHOTO/..Terminate Supply/Waste Oump

NNVR (IRK) +YLV. -ZVV
TG - 2 BV - 5
P " 0 Y " 90 OH - 270

A/AUTO/VERN Inlt TRK LDCE ACTIVAT_IQ_ (PLOPS,

P/TV08 ACT (AP_E__

B01 (PHOTO/TV, P/TV SCENES)(AI) 06 ON-ORBIT MULTI-AXIS RCS BURN P/TV06 SETOI {FLT DECK) PROC3, ORB SURFACES
(ORB OPS. _ (PHOTOiTV, PITY SCENES) (WITH THRUSIAERFIRINGS)I _ oo:oo _ (5 cnz) " _ 3-37 FLT PLN/SI/FIN I 6/25/931
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MET _ STS 51 (FD 07)
CONT DAY005T STS _ PL MCC
COVERAGE 04:00 - _

AI(BI)
AUTO/VERN

I PGSC UPSETMONITORING(UTO 655)

0 D (A1)B1 ON-ORBIT MULTI-AXIS RCS BURN Insert PGSCMEMEVT MUN DISK
S G AUTO/VERN (ORB OPS, [L_TL) Reboot PGSC-S -- (2 Cmn) After beep, press F key

T IORBI

-_ (4 50)

I]n_l

LVLH/PRI ( NC17 TIG :

PRE-SLEEPACTIVITY
05:00- (ORB OPS, CREWSYS)

AI(B1) - lAUTO/VERN 06 UHF MODE- OFF- PRIVATE MEDICAL CONFERENCE

I _ rmnd_OA IIHF M_F - _Pl X (nr DO not perfom
SUPPLYHATERDUMPUSING FES- SUPPLYHATERDUMP

(ORB OPS, ECLS)
Perfom Step 2 w/FES reqd

I V
0 06:00"
S

07:00

SLE

iNRRI

I]Oj_l

U o8:oo _ _ - I
3-39 FLT PLN/51/FIN I 6/25/93
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T MET A STS 51 (FD08)D T

CONT DAY0O6X STS PL MCC
COVERAGE 12:00-- "_

AI1_.,

I AUTO/VERN

13:00

SLEEP

FDO8 EZ ACTIVITIES:
OCAC FILTER CLEANING

(ORB OPS, £__ (15 Mln)
F_L_(I Hr/A11)

MFI4M CPCG FAN INLET CLEANING & TEHP CK

0 J_F CRIM TEMP _C, CMD TEMP °CK -- ......

R SEQ TIME___: _:__, CRIM TIME _- :___:__

[XERCISE LOG (DSO 617) (BIOMED, P_S_Q_)(All)
14:00" _ONSUME20TS LIOUID W/MEALS: LOG (DSO 621) (MS3)

FLUID/MEAL LOG (DSO 621) (BIOMED, _ MS3

INFLIGHT AEROBICS (DSO 476) UPL[NK
IBIOMED, DSOs)

CDR, MS2) FUEL CELL
Pulse Rate PURGE

SUPPLYWATERDUMPUSING FES

(ORB OPS, ECLS) step 1 pOST-SLEEP ACTIVITY
15:00" 4 MNVRlMg ALIGN ATT (ORB OPS.. C-.P,I.II(.__T]E,_

STAR PAIR (Ai) IB A/AUTO/VERN (15:00) Inlt MNVRD

A D )HU ALIGN - S TRK (ORB OPS) Do not perfom
]_K MNVR(TRK) +YLV. -ZVV SUPPLYWATERDUMP pGSCUPSET MONITORI_LPa(DTO 656)R Exlt PGSC MEM EVT MON Disk

1- _ TG " 2 BV " S _P - 0 Y - 90 OH - 270 Follow instruct, on screen (ORB OPS, _ PGSCUPDATES
L A/AUTO/VERN]ntt TRK

- :V

6D

I_ _ 16..oo_, _ _ I_'_ 3-41 FLT PLN/SI/FlN | 6/_5/9,'p
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MET ¢ STS 51 (FD 08)
CONT DAY 006 T

_ COVERAGE STS PL MCC
litre zo:oo-_ TAI(BI)

. L. _ A_O/VERN

LVLH/PR]
21:00 4 NCCTIG (21:01)

AUTO/VERN RF ACQUISITION (PI)
InflRI

G _G _-
D "D
SN NX
_IMB __LLD/T

T x A _-

l

IVIN/PRI 1 Tt TIG (21:57)
AUTO7_ERN RHS Powe_

1_4SNnvr tc Poise for Capture

4 HC1TIG (2_:18)

I ORBl

'----J.... " '4 MC2 TIG (22:44)
I

• MC3 TIG (22:54)23:00- /
A7(07) 4 HC4 TIG (23:04)
INRTL/VER!

Transition to VBAR
(A8)B8
AUTO/VERN"

(AII)BII
007 4 Grapple SPAS

00:00 Config Ku-Band for Comm p only -30 °
3-43

FLT PLN/51/FIN 6/10/931



MET _ STS 51 (FD 08)
CONT DAY 007 I STS PL MCCCOVERAGE

00:00--
(Al!)Bll . 4 MNVR (TRK) SOLARATT P/TV04 ACT (ORFEUS/SPASRETR} BORESIGHT CAMROPS STEP 1 -_P]._[KTG-4 BV-5 ITRANSITION TO FLIGHT PLAN[ (PHOTO/TV, _ (PL OPS, _ EARLY TDRS

IORBI . P-48 Y=32 0H-65 RICS PHOTOSEOUENC[ TCS SHUTDOWN/STOW H/O
- B/AUTO/VERN (OO:OO) Intt TRK (PDRS OPS F_ R[CS) (PLOPS,

AUTO/VERH-
r

b tl
: u n TV (TORE)

(CREWCNTL-
-_CMN mUTV)
L_ L

MAN/VERN
i= pAO VOICE CHECK/EVENT

Voice Down Only

01:00 [MAN/PRI

MAN/VERH
_UTO/VERN_

D
G
S

- BORESIGHTCAMROPS STEP 2(AZl)Bll (PLOPS, SPAS) UPL[NK_ EARLY TORSH/
!onB! BORESIGHTCAHRTV DEACT

zl:a___.J (PLOPS, P_ -LI_
AUTO/VERN SPASDEACTIVATION GO FOR SPAS

FREE/VERN (PLOPS, _ DEACT

02:00- TOPPING FES STARTUP i -TV (TORE)AUTO/VERN (ORB OPS, _ (CREWCHTL-PLE
LOADPCHHUFMT (ORB OPS FS) _LP__TL_B_]I_Steps 3-9

I Load 103 / 161 (PDRS OPS FS, SPAS RETRIEVE) p only 21"
Change DAP A, B to A1, BI /AI(B1) HNVR (TRK) -ZLV. +YVV

AUTO/VERH TG-2 BV-3 0M-270
A/AUTO/VERN Inlt TRK STATUS CHECK

A12 HYD CIRC PUMPPWR1 - MNB RMS POWERDOWH (PLOPS, _ P 21° + MASK
2 - MNC (PDRS OPS, !/FC1 SHUTDOWN(DTO 412)

R! HN BUS TIE A, B (two)-ON (tb-ON) ERPCL STATUSCHECK
O 0 Perform EPS SSR-2 FC SHUTDNsteps 4,5, (PLOPS,

S 5 03:00- then SSR-3 (MAL, _ FC1 VTR (TDRH)

[ I T -- - VTR ACT (Cue Card. TV/VTR)

_' ,ORB, - VTRunPS_PLBK(ce

- :::_: - OPS, _ Card, _ET_)

VTR at TDRW (03:12 - 03:42)

PRE-SLEEPACTIVITY
(ORB 106 UHF MODE - OFF

PRIVATE MEDICAL CONFERENCE _ (Cue Card,
I

06 IIHF Mf_E . _PlX Inr m_ rpqd)

04:00
,,w,. _ 3-44 FLT PLN/51/F]N I 6/25/931
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oT MET AT STS 51 (FD 09)
CONT DAYOO7T STS PL MCC
COVERAGE 12:00 -- _

AI(BI)
-- FOG9 EZ ACTIVITIES:
IORRI OCAC FILTER CLEANING

_ (ORB OPS, _ (15 Min)

AUTO/VERN F._L_BJ_J_I_(I Hr/A11)
MFI4M CP{fi FAN INLET CLEANING& TEMP CK

CRIM TEMP _, CMDTEMP

SEQ TIME ---: _:__, CGIM TIME - --:- - : -

RE2ffT.gCJ_gG_L_D_J3_)_ (BIOMED, _ (All)
_ONSUME20TS LIOUID W/ MEALS: LOG (DSO 621) (MS3)

IMU ALIGN LOG FLUID/MEAL LOG (DSO 621) (BIOMED, DSOs) MS3

13:00 SLEEP -Y: 48, ZUBENESCHEMALI

; _ZNDIFF:28'ALNA'IR91.7 HUD CALIBRATION LOG

STAR ID: 14 , VEGA
STAR AVAILABLE: 14:59 - 15:41

�P�ABIAS

IORRi UPDATETIME: __/ : :
D :IZ_ : "
K
R

14:00- INFLIGHT AEROBICS (DSO 476)
BIOMED,
CDR, MS2)

D Pulse Rate
G
S

I

pOST-SLEEP ACTIVITY

MNVRIMLI ALIGN ATT (ORB OPt, CREMSYS)

15:00- R'334 P'303 Y-315 / PGSCUPSET MONITORING (DTO 656)A/AUTO/VERN (14:55) Init MNVR Exit PGSCMEMEVT MONDisk
-- Do not perform AP___S_ PAON X_F_I_R
IngRI IHU ALIGN - S TRK (ORB OPS) SUPPLY WATERDUMP Follow instruct, on screen (ORB UPS, _ PGSCUPDATES

IMIMB ...... MNVRHUDCAL ATT
L X A _ R-321.4 P=285 Y=305.5
I-

K _ (AI)B5 A/AUTO/VERN Init MNVRINRTL/VER! HUDCALIBRATION (ORB OPS)

AI(B5) MNVR(TRK) -ZLV. +YVV
AUTO/VERN TG-2 BV-3 0M-270

I A/AUTO/VERN Inlt TRK
0 D SUPPLY/WASTEWATERDUMP
S G (ORB i)PS, _ H20 WASTE
TS,_ Initiate Waste Dump DUMPQTY

( ,,, 16:00 ,. I
3-47 FLT PLN/51/FIN 1 6/25/93



oT MET ', STS 51 (FD og)
R CONT DAY007T STS PL HCC
EW_coVERAGE

16:00-- _ Change DAP B to B1 A8L PORT RMS HTR (twoS-AUTO --L AI(B5)

! AO/VERM POST-SLEEPACTIVITY

AI(B1) (ORB OPS, CeEWSVS_
AUTO/VERN /

Do not perform

SUPPLYWATERMP
LxD
TTA

[_[ _ 17:00 SUPPLY/WASTEWATERDUMP APU STEAMVENT HTR ACT RMS POWERUP

(ORB OPS, _ R2 _BLR CNTLR/HTR(three) -B (PDRS UPS, _ ERPCL STATUS CHECK
I Terminate Waste Dump PHR (three) ZON (PLOPS,/

m -TV (TDRW)
(CREW CNTL-PLB

RMS POWERDOWN

(PORS OPS, _q)
18:00 POSTEVA ENT PREP FLORINEF (DSO 621) (BIOMED, DSOs_ (MS3)

FC$ CHECKOUT (EVA, POSTEVA ENT PREP) Consume Tablets
(2 Cmn)

_i (ORB uPs, r_[O(2 cmn)eN
LrB
XiD

AI(B1) (BIOHEO, OS_J

I INRTL/VEP
I
0

D $ 19:00

GS _ AUTO/VERN1

RCS HOT FIRE TEST
(ORB OPS, RCS) (2 Cnm) pAI)M POWERDO|

AI(BI) _i Confla DAP:|A/AUTO/VERN (ORB OPS,

INRTL/VER_I P/TVO9 SETUP (CREWCONF) 700-6 SHUTDOWN/STOW

_GG,,sxD D AUTO/VE_RN (PHOTO/TV, 'TV SCENES) (PLOPS. _l
_T 20:00 _ ,

3-_ FLT PLN/51/FIN I G/25/931



MET _ STS 51 (FD 09)
DAY007T STS PL MCCERAGE _

20:00 - )G T AI(H1) APU HTR RECONFIG (ORB OPS) J
G_D D _T AUTO/VERN [ P/TVO9 ACT (CREWCONF) Z_O-7 SHUTDNSTOW TV (TORE)

' -
IXSMM £ CREWCONE AUDIO/TV CK (PHOTO/TV, P/TV SCENES) (PLOPS, " (CR_H_NTL!

A MEMORY MODULE REP_
D (PLOPS, _ AMOSTCA
K VI$ VEST INTEG 01-1 (DSO 604)
R (BIOMEU, DSOs) p/TV08 SETUP (APE_

(PHOTO/TV, i/TV SCENES)

21:00" • MHVg (TRK) AMOSRCS
TG'2 BV'S

-- P=90 Y'297.9 ON-O

.....lnngl A/AUTO/VERN (21:00) Intt TRK P/TVO8 ACT (APE)

G G FRE_-_ AHOSPRCSANGLETEST (ORB OPS) (PHOTO/TV, P/TV SCENES)
D D LVLH/PRI • TCA: 7/21:24:15 PROC4, THRUSTEREHISSION$I

" X S M M AI(B1) - MNVR (TRK) -ZLV. +YVV
[[_ _ AUTO/VERN TG'2 BV'3 0M'270

T_ A/AUTO/VERN Inlt TRK

R MEAL
I 22:00- (All)

I
I p/TV09 ACT (CREW CONF) TV (TDRW)

-- CREWCONF (PHOTO/TV, P1_ (CREWCNTLtnRgl (All) - CAB)
112R i

;GG
D O 23:00-

HM_SXV
'LrZT_
tX£1__

r[_ FILTER CLEANING(IFM, ,_C_JEDULEDMAINTENANCE)
M Inspect filters and clean

I as necessar _,J[r,L[__[._JTzQ__ETERNOH OPS STATUS CHECKL
(BIOMED, [_ (PLOPS,
Step g - Stow

1° IG
S 008

J O0:O0--J I
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MET _ STS 51 (FD 09)
CONT DAY008T STS PL MCCCOVERAGE

04:00_7_ _ _

AI(BI) .)AUTO/VER|N( 06 UHF MODE - OFF

PRIVATE MEDICAL CONFERENCE

t
NR IIHF M_E . _PLX (he a_ rpnd)

4 MHVR IMU ALIGN ATT
STARPAIR (A[)

D A/AUTO/VERN ]nit MNVRat SS

IMU ALIGN - S TRK (ORB OPS)
MNVR (TRK) -ZLV. -YVV

TG-2 BVm3 OM'90
05:00-- A/AUTO/VERN Init TRK PRE-SLEEP ACTIVITY(ORB OPS, CREWSYS_

(DSO 621) (BIOMED, O_ (MS))
06:00- Consume Tablets

O/:OO- SLEEP

oe=oo- - I
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' MET ' ST5 51 (FD 10)o 1
_. CONT OAY008i _T_ PL HCC

COVERAGE 12:00_ -_-

IUTO/VERN
InDRI

[

13:00 SLEEP

IORBI
I]?IR I

D
K

R 14:00- LN__B[CS (DSO 47G)

[ (elO.EO.(CUR. NS2}
Pu)se Rate

"D

_]- EZ ACTIVITIES BEFORELEAVING FLT PLN:
J_

Rcd MET on bottle
FLUID LOADINGPREP

pOST-SLEEPACTIVZTY F111 6 drJnk containers with

(ORB OPS, C_ 8 oz H20 each (per person)

/15:00-_

l • NNVR IHU ALIGN ATT Do not perform
• STARPA|R (A1) , SUPPLYWATERDUMP

H M IORBI . A/AUTO/VERNIntt ftNVR at 5SB
D LX I1]ql
A _ XNGALIGN - $ TRK (ORB OPS)

_! _ , MIIVR (TRK, BXASED-XSITG.4 ,V-5P-184 Y'O OH'90

]- A/AUTO/VERN(15:25) Xntt TRK
J_

[ 06 UHFHODE- OFF PRE O/O PREP EQP3_;I_ (USO 604
O PRIVATEHED|CAL CONFERENCE (BIOHEB,
s I /
1- 16:00 Off IIHF Mt'_E - SPlX (rip m_ rend)

" /?,_" _ _-S3 rtT PiN /F!N GIt.O/S3



' MET M STS 51 (FD 10)
COUT UAVOOOT STS PL MCC
COVERAGE

16:00-- "_ PRE O/O PREP EOPTCK (DSO 604)--

_T A1101) . (B]ONEDt _
[ j AUTO/VERN FUEL CELL• PURGE

°
so (ORRoRi. _ ,

Do not perform
SUPPLYMATERDUMP

IORB! . I
M M 114nL I

I
[I 17:00- Update: CRT TIMER SETUP

PAD

D in NON[NALUEORBKTPREP
CRT TIMER

R SETUP PAD

[
!o
!G
S

tGO TO DEORBTTPREP AT 8/16:59[
18:00 -

IOR01 -

V i_42j
A

N 20:00 -- -
t'q'_ _ 3-54 FLT PLN/GI/FIN 6/10/93'
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!

H M MET D.H H CST D:H:H FD DOY MOON ,,_H[--H--_STOND,eHOUSTONDATE [ FLIGHT _ _[ PUB. DATE

13 14 15 21 22 Z3 0 HET:O01

• HET : 000 Z__
STS SLEEP

POSTSLEEP

PL



,-u. ,n.U.M_ I MrT rD.H:H) I CST D:H:H FO DOY BETA MOONtlh[ HOUSTONDATE [ FLIGHT [ EDZTION ] PUB. DATE

..IP I 12

sw ' IVFI._. SLEEPSTS © x

_ ! 0
i L T

' I
MEAL PRE SLEEP

4 ACTS DEPLOY

OTO P/TV02 ACT OPY00-7
ETUP

PL EXERCISE I
OSO476

i

18 19 20 23 24

eAmt. _ ""
TRACE " _ " • !

..... r.hV
--GOS --mL ....

--NIL -MLX -GO$
CONT -- BDA -- BOA .- !OS

COVERAGE -MLX --GO5 -- lOS
-- OKR - GOX -- lOS

-GOT -'EIL
e _ I'------"----I I I t-_ I t f I F I

tORs w ---I I I I I F '_ I I I-----------I t I F I
ATTITUDE -ZLV. -YVV _-AIM/BIH ,_1 DEPLOY I I-PROT -'1 IIMU iSEP _ I-ZLV, -YVV I I------ZLV, -VVV --

OOTO700-6 GPS ON-ORBIT OEMONSTRAT]ON ABU HTRSOFF O-ZLV, -YVV O-ZLV, -YVV
OOTO7OO-7 GPS & PUB RNOZLASERDATACOMPARISON _ DEPLOYACTS/TOS

r/ OTOS ASE HTR ACTOOtO 656 PG$C SINGLE EVENTUP! et MONITOr
NOTES:

• I FD2 ACTS/TOS - FO30RFEUS/SPAS TiMELINZ _-5 FLTPLN/§|/FIN _/IO/Sl I







MINIMUM DURATION FLIGHT (MDF) TIMELINE

-- The MDF timeline assumes that a failure occurred during or shortly after
ascent which places the orbiter in an MDF posture. The timeline is
designed to achieve the highest priority mission objectives. The nominal
trajectory was used for this timeline.
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FLIGHT: STS-51 ] EDITION: MDF FINAL [ PUB. DATE: 6/10/'93

_ " 11

_ 0 CHRI_X CHECK• CPCG ACT

__L NOTES:

17 1B 19 20 21 22 2 :_ 11 ) 13 14 15 16I__lil__l .
I I_ I I I I I I_ si _t o/e

___ NOTES:

® RMEN4 C/O e CHROHEXCHECK

L__ NOlIL$:
17 18 19 20 21 22 2_ Q " 7 IO 11 12 13 14 15 16

.ET:0021_ _ _ .__-- L

II _ _H_'_
POST POST R _ E_tl LAMING]

FD4 SLEEP | DEORBITPREP [
N

ORBIT

NOTES:

4-10 FLT PLN/S|/FIN 6/10/93
l



IO-DAY OVERVIEW

.... The lO-day Overview timeline shows how the crew sleep cycle is affected
by the real-time addition of a tenth day. ORFEUS/SPAS science collection
is extended an extra day so that retrieval would occur on Flight Day 9.
Activities nominally scheduled for Flight Day 6 and beyond would occur as
planned but one day later. This ensures the orbiter is not exposed to
additional orbital debris risks.
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FLIGHT: STS-51 ] EDITION: 10 DAY OVERVIEH PUB. DATE: 0_93

_ lO II IZ 13 14 1S 16

_ ..oo__o _ -
FD1

I i I ' I k. J I II spy _e

[ t ORB_IT IDCHROHEXCHECK• CPCGACT

PRE SLEEP SLEEP

Wo

o 18.2 C_tFIG

!3 _ 10 11 12 13 14 15 16

MET:O01 _ __ NC4 ,• "FD3 _ SLEEPDA__E"IGHT
ORBI-T---" __ 3Z 33 J4 a_ Jo ,at ao

un',rI:e.

MET:002 16 17 18 19 ZO 21 22 23 0 _ 10 11 12 13 14 15 16, , I , , , , , , . , , , '_ , , (_ , _ , , _ , l , l , l , I , , , I ,I EJ

1_C5 C6 NC7

;O?T ,os, PCgO/ .E.L !, ,.. P,ES'EE,FD4 SLEEP l_ SLEEP P 0 1
R NI
E E

,P , I I , , l, X . I , I , I , , i . 1 I '.--i-- I I ,l_im,
OAV/NIGXI" i i • • •. • • i • • i I I I i -- ' i

ORBIT I 44 I 45 [ 46 47 48 49 I SO 5i t 52 [ 53 I S4 I 55 I 56 [ 57 ] 58 ] 59• RME_I C/O
NOTES:

I 4-1Z FLTPLN/SI/FIN ' 06/10/91



[ FLIGHT: STS-51 l EDITION: 10 DAY OVERVIEW [PUB. DATE: 06/25/93

7 89 10 11 12 13 14 15 16

70 71 72 73 74 75! i °"'T
U NOTES: • CHROH

II °Z
I ORBIT

__ NOTES:

;118120212223 7 8 9 10 11 12 13 14 15 16
LD(

i t--_-
___..1 NOTES."

FD8 _p I _ i I_IHEALI IAPEI_ 'HUI _ PRE SLEEP SLEEP ,_I._E_E'p,_ ,_, DTO., ,I I_1E

08 109 110 111 112 113 114 15 16

NOTES:
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[FLIGHT: STS-51 EEDITION: 10 DAY OVERVIEW _PUB. DATE: 062Z__93
NET : 007 17 18 19 20 21 22 2,3 0 2 3 4 5 6 7 8 9 10 11 12 1_ 15 16

FD9 _P_ETe A_ ICSI_4S I. iPRESLEEI_]MI.tsPP_tSLEEP, POST SLEEP
ORBIT 124 1Z5 lzb 1_/ _o 129 1"17 138 139

• CHROMEXCK
NOTES: 0 DTO 412 FC RESTART

__ • 15 16

ORBIT 19 0 DTO 412 FC RESTART
NOTES:

MET: 009

FD11

ORBIT 155 160

[Ks_c.__D!m]
" I y/_'_:u4 I i

, , s , , , , , s , I , , , I , I i t I I I I I f i i i

FD

+ I , I , I , l , I , I i I + I , I , I , I , I , l , I , l , t , S , I , I L l , I t I , I ,
, OAY/NIGXT

ORBIT
NOTES: I
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ATTITUDE TIMELINE
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• Attitude T_meLJne _ .._.__lrQl_-

UUJ OMS-2 ATT.
_Z O00/O0:&O:O0 HET _-7.00 IAUTO _D0 AT 3.50 R _.1

19./.0o0ooH, IOER' SO l'4
_t-- _ 000/01:12:00 MET TGT=2 DSC 0.200 LVLH R= 0.00 -ZLV -YVV

23:42 BV=3 IAUTO |DE AT 5.00 0 P=180.00 NOSE NORTH
P= 90.00 IPRI |DE RT O.ZO 90 ¥=270.00 IHU ALIGN:

196/14:32:00 GHT Y= 0.00 _ STARS O' OPP.

43:&2 OH= 90.00

3
000/03=45:00 HET ZNRTL R=282.00 _A1 _DSC 0.200 ;UN STAR PAIR AI: ;HU ALIGN

53:&0 NNVR P=119.00 JAUTO _00 AT 1.00 12d -Z: 16

196/17:05:00 GHT Y=320.00 IVERN 0B RT 0.02 130 -Y: 26 (XF REQUIRED)
13:&0

DSC 0.200 R000/04:05:00 NET TGTm2 AIA1 b TH LVLH R= 0.00 -ZLV -YVV
15:25 BV=3 IAUTO DB AT 1.00 0 P=180.00 NOSE NORTH

P= 90.00 IVERN DB RT 0.02 90 Y=270.00

196/17:25:00 GHT Y= 0.00 _- SU_N

35:25 ON= 90.00

000/05:30:00 HET |NRTL R=242.00 DSC 0.500 AIH 1
35:38 NNVR P=I&O.O0 DB AT 3.00 R 1761

Y=353.00 DB RT 0.20 P 93 I196/18:50:00 GMT I

55:38

000/05:40:00 HET NRTL R=332.00 DSC 0.500 RSUN86+90 DEG ROLL AIM 243=00 NNVR P=140.00 0B AT 3.00
Ys353.00 DB RT 0.20 P 93

196/19:00:00 GHT
03:00

OO0/05:&R:O0 NET INRTL R= 7.92 DSC 0.500 SUN ÜPITCH AIM 3
51=00 NNVR P=233.71 00 AT 3.00 R 87

De RT 0.20Y=332.23
196/19:08:00 GHT

11:00

OOO/OS:56:00 NET INRTL Rz332.08 DSC 0.500 -180 DEG PITCH AIH 4
06:02:00 IHVR P= 53.71 DB AT 3.00

ym 27.77 DB RT 0.20
196/19:16:00 GNT

22:00

• 000/06:10:00 NET INRTL Rm232.31 DSC 0.500 TOS B)H AR! 7A BIN ATT
13:58 flNVR P: 27.15 DB AT 3.00

ys 46.21 DB RT 0.20
196/19:30:00 GNT

33:58 T_ t
000/06:25:00 HE TGT=4 RA= 114.516 DSC 0.200 IHRTL R=251.63 DEPLOY ATT

29:18 / BY=5 DEC= 21.333N 08 AT 1.00_R P= 78.70

I"l /| P=283.39 DO RT 0.02 y= 41.31 DPY: 0/07:58:02
196/19=45:00 GMTJ ys 0.00

49:18 | OH= 90.00

_00/07:57:02 HET DSC 0.500 INRTL R=251.63 FREE DRIFT
DB AT 3.00_R 180 HOLD pm 78.37 FOR DEPLOY

196/21:17:02 GMT IPR| DB RT 0.20 77 Y= 41.36

DEPLOY -01:00 _-_

ooo/07:sE:27.ETINRTL eV:S E use0.800 ZNRTLR:2516322 FPs-xSEPIROTR P= 0.00 i_- DB AT 3.00 P= 78.57 -56 DEG PITCH
Y:270.00 IPRI DB RT 0.20 Y= 41.36

196/21:18:27 GNT [

''* PYR EULER SEQUENCE ***



T 000/07:39:37 NET] 0 ID . NULL PZTCH RATE
........ _ ]NRT lOB AT 3.00

PETI0" RTO.ZO
196/21:19:37 GMTI I

000/08:07:00 NETiINRTL R= 89.00 R1 IDSC 0.300 SUN ITIG: OMS SEP
12:32 HNVR P= 71.00 AUTO DB AT 3.00 R 305 0/08:15:06

¥=309.00 PRI De RT 0.201P 163
196/21:27:00 GMT

32:32

DEPLOY +09:00 ]
3 000/08:17:00 NET!TGT:I 01 DSC O.SO0 RNDZ NAV must WINOOWPROTECT

21:21 _V=5 AUTO DB AT 3.00 :be enabled
P=276.00 IPRI DB RT 0.20

196/21:37:00 GHT y= 0.00
41:21 OH= 57.00

000/08:43:00 NET B1 DSC 0.200 SUN INRTL R=283.75 1NERTIAL MOLDINRT DB AT 1.00 R 171 HOLD P= 55.13
VERN DB RT 0.02 P 97 Y= 24.82 |TOS SRM:

196/22:03:00 GNT 0/08:43:08

5
000/08:55:00 NET TGT=2 A1 DSC 0.200iEARTHILVLH R= 0.00 -ZLV -YVV

09:08:27 BV=5 AUTO OB AT 1.001R 0 P=180.00 NOSE NORTH
P© 90.00 VERN IDB RT O.02[P 90 Y:270.00

196/22:15:00 GHT Y= 0.00 I
28:27 OM= 90.00

6
O00/09:&S:O0 HET INRTL R:282.00 A1 DSC 0.200 SUN STAR PAIR A1 IMU ALXGN

53:A0 NNVR P:119.00 AUTO 08 AT 1.00 R 125
Y=320.00 VERN DB RT O.OZ P 130

196/23:05:00 GMT
13:40

7
000/10:05:00 NET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 -ZLV -YVV

15:11 0V=3 IAUTO DB AT 1.00 R 0 P=180.00 NOSE NORTH
P= 90.00 VERN DB RT 0.02 P 90 Y=270.00

196/23:25:00 GNT V: 0.00
35:11 ON= 90.00

8
000/20:20:00 NET IBRTL R=282.00 A1 DSC 0.200 SUN ISTAR PAIR A1 IHU ALIGN

28:41 MMVR P=119.00 AUTO OB AT 1.00 R 125 -Z COAS:
Yt520.O0 VERN OB RT 0.02 P 150 l&, VEGA COAS CAL

197/09:40:0048:_1GNT I 0/20:2_'0/21:079
000/20:&5:00 NET TGTu2 A1 IDSC 0.200:EARTH LVLN R: 0.00 -ZLV -YVV

56:06 BV:3 AUTO IDB AT 1.001R 5601 P:180.00 NOSE NORTH
P= 90.00 VERN DE RT O.O21P 90 Y=270.00

197/10:05:00 GMT Y= 0.00 I
16:06 OH= 90.00

lO I000/21:37=00 NET INRTL R: 27.00 01 DSC 0.200 SUN TIG: HITE BURN - ORS
&5:16 HNVR P=221.00 AUTO DB AT 1.00 R 2A9 0/21:52:27

Y= 67.00 VERN DB RT 0.02 P 10
197/10:57:00 GNT

11:05:16

11
000/21:54:00 NETI 01 OSC 0.200!EARTH LVLH N=339.74 LVLM MOLD!LVLH 00 AT 1.00 R 0 HOLD P=201.68 BETWEEN BURNS

VERN O8 RT 0.02 P 68 Y= O.&2
197/11:14:00 GMT CIRC 8 0/22:&1

DAP: LVLH
12

000/22:45:00 MET TGT=2 R1 DSC 0.200 EARTH LVLN R= 0.00 -ZLV +YVV
52:38 BV:5 AUTO DR AT 1.00 R 560 P:180.00 NOSE SOUTH

P: 90.00 VERN OB RT 0.02 P 90 Y= 90.00
197/12:05:00 GNT Y= 0.00

12:58 OM=Z70.O0

i,J ALL ATTITUDES N MEAN OF 19_0 "'" FLT PL_ 1/FIN
- *'* PYR EULER SEQUENCE ***



....... 24:12 j BY=5 AUTO _D0 AT 1.00
- - I P= O.DO VERN ]DB RT 0.02

197/IZ_6:o0aRTI V=ZZO.O?
....... 44:12 i 0N=315.00

l

2 000/23:40:00 RET A19 OSC 0.020 SUN INRTL R::161.92 GYRO CORPINRT DE AT 0.10 R 257 HOLD P::115.97
VERN DO RT 0.01 P 89 Y- 11.05 30-MINUTE

197/13:00:00 GHT INERTIAL HOLD
GNC UNIV PTG

ON RCC GO ITEM 21 CANCEL

3 001/00:10:00 NET INRTL R= 67,00 01 DSC 0.500 SUN PROC IN PLOPS ORFEUS-SPAS
13:&Z 4RVR P= 53.00 AUTO DB AT 3.00 R 15 GYRO SCALING

Y=348.00 PRI 0B RT 0.20 P 134 IN ATT]'rUDE: INITIAL ATT.
197/13:30:00 GMT A19/VEI_N

33:42

4 001/00:18:00 NET INRTL R= 77.00 E1 DSC 0.500 SUN +90 DEG. YAW ORFEUS/SPAS
P=328,04 AUTO D0 AT 3.001R 45 GYRO SCALZNG21:00 NNVR
y= 22.47 PR! DB RT 0.201P 79

197/13:38:00 GHT
41:00

5 001/00:2&=00 MET:INRTL Rm347.00 B1 DSC O.SO0 SUN -90 OEG. ROLL ORFEUS/SPAS
27:00 NNVR P=328.04 AUTO DR AT 3.001R 135 GYRO SCALING

y= 22.47 PR! DB RT O.201P 79
197/13:&4:00 GRT i

47:00

6 001/00:30:00 NET |NRTL R=337.00 B1 OSC 0.300 SUN PITCH ORFEUS/SPAS
33:00 HNVR P= 53.00 AUTO OR AT 3.00 R 105 GYRO SCALING

Yu348.00 PR! OB RT O.ZO P 134
197/13:50:00 GRT

33:00

7 001/01:13:00 NET TGT=2 All DSC 0.2001EARTHILVLH 1!=359.77 BIAS +ZLV +YVV
26:12 BVm5 AUTO DB AT 2.001R 198! F'= 18.73

P=264.00 VERN iDR RT 0.04 P 96 Y=288.04 RELEASE ATT.
197/14=35:00 GRT Y=342.00

46:12 0N:289.00

S OOl/O1:&4=O0 HET All DSC 0.200 SUN ZNRTL Jl= 28.00 INERTIAL HOLDIHRT 0B AT 2.00 R 73 HOLD Ib:240.91
VERN OR RT O.OA!P 6A _:335.&6

197/15:04:00 GMT

_EASE o01:00

• 9 001/01:&4:30 MET All DSC 0.200 SUN ]NRTL 19= Z8.00 FREE DRIFTFREE 00 AT Z.O0 R 73 HOLD 1_=2&0.91 FOR RELEASE
VERH OB RT O.O& P 64 (=353.46

197/15:04:30 GNT REL. 8 SR+14

RELEASE -00;30

10001/01:46:00 NET All OSC 0.200 SUM IHRTL IR= 28.00 |NERTIAL HOLDZNRT 0B AT Z.OOIR 73 HOLD p=2&0.91 FOR SEP 1

VERN iDB RT 0.04 P 64 Y=3SS.&6197/15:06:00 GRT
i

11 I -Z TGT TRK

O01/01:50:OOMETiTGT=I IA? DSC 0.200 RNDZ NAV lust02:02:11 0V:3 AUTO DB AT 1.00 be enabled
P= 90.00 VERN IDB RT O.OZI

197/15:10:00 GRT ¥= 0.00
22:11 ON= 0.00

RE_EASE +05:00

12001/01:57:00 NET A7 DSC 0.200 SUN IHRTL R=299.61 INERTIAL HOLD|NRT DR AT 1.00 R 248 HOLD p= 20.96
VERK DE RT 0.02 P 168 Y=299.36

197/15:17:00 GMT

*J* ALL ATTITUDES I MEAN OF 1950 *'" ;-4 FLT PLN# "'_'"
*** PYR EULER SEQUENCE

"4 .



Attitude T_eeLine

GMT/MET MNVR OPTION I DAP E/S REF ATT/REHARKS EVENT1 i
001/02:15:00 MET TGT=2 IA7 DSC 0.200 EARTH LVLH R= 0.00 -XLV +ZVV

"_ 26:59 BV=2 iAUTO DB AT 1.00R 0 P= 90.00
P=180.00 iVERN DB RT 0.02 P 180 Y= 0.00 VBAR STAT. KEEP

197/15:55:00 GMT Y= 0.00
44:59 OH= 0.00

2
001/03:30:00 MET A7 DSC 0.200 EARTH LVLH R= 0.00 LVLH HOLD

LVLH DB AT 2.00 R 551 HOLD P= 90.00 FOR SEP 2
PRI DB RT 0.20 P 180 Y= O.OO

197/16:50:00 GMT

3
001/03:54:00 MET TGT=2 BT* OSC 1.000 EARTH LVLH R= 0.00 BIAS TAIL EARTH

35:00 BV=5 AUTO OB AT 5.00 R 180 P= 30.00
P=240.00 PRI DB RT O.201P 120 Y= 0.00 *MODIFIED B7

197/16:54:00 GMT Y= 0.00 I
55:00 ON= 0.00

4 YAW ROTATION001/03:37:00 MET ZNRTL BV=3 B7* DSC 1.000 ZNRTL R= 68.77
ROTR P= 90.00 AUTO DB AT 5.00 P=152.84 I FOR RICS FILM

Y= 0.00 PRI DB RT 0.20 Y=342.05 I

197/16:57:00 GNT J'MODIFIED B7

t5
001/05:45:00 MET INRTL BV=5 BT" DSC 1.000 INRTL R= 68.77 BIAS YAW ROTAT.

ROTR P= 60.00 AUTO DB AT 5.00 P=152.84 FOR RICS FILM
Y= 0.00 PR! DB RT 0.20 Y=342.05

197/17:03:00 GMT "MODIFIED B7

6
001/03:49:00 MET B7* DSC 1.000 SUN INRTL R= 68.77 CANCEL

AUTO DB AT 5.00 R 351 HOLD P=152.84
PR! DB RT 0.20 P 95 Y=342.05

197/17:09:00 GMT "MODIFIED B7
GNC UNIV PTG
ITEM 21 CANCEL

7
001/03:49:10 MET TGT=I A7 DSC 0.200 RNDZ NAV must -Z TGT TRK

53:49 BV=3 AUTO DB AT 1.00 be enabled
P= 90.00 VERN OB RT 0.02 I

197/17:09:10 GMT Y= 0.60 I15:49 OH© 0.00

8
001/05:30:00 MET ;NRTL R=282.00 A1 DSC 0.200 SUN STAR PAIR A1 ZMU AL!GN

41:46 MNVR P=119.00 AUTO IDB AT 1.00 R 125
Y=320.00 VERN IDB RT 0.02 P 129 (IF REQUIRED)

197/18:50:00 GMT
19:01:46

9
001/05:50:00 MET TGT=2 AI IDSC 0.200 EARTH LVLH R= O.OO +YLV +ZVV

57:22 BV=5 AUTO DB AT 1.00 R 90 P= 90.00 NOSE SOUTH
P= 0.00 VERN !DB RT 0.02 P 90 Y= 90.00 %MUALIGN:

197/19:10:00 GMT Y= 90.00 STARS O' OPP.
17:22 OH= 90.00

10
001/19:00:00 MET IMRTL R=282.00 A1 DSC 0.200 SUN STAR PAIR A1 ZMU ALIGN

12:34 MNVR P=119.00 AUTO OR AT 1.00 R 1251

198/08:20:0032:34 GMT Y=320.00 VERN OB RT 0.02 P 129

11
001/19:20:00 MET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 +YLV +ZVV

27:56 BV=5 AUTO DB AT 1.00 R 90 P= 90.00 NOSE SOUTH

P= 0.00 VERN DB RT 0.02 P 90 Y= 90.00

198/08:40:00 GHT Y= 90.00
47:56 OM= 90.00

12
002/04:40:00 MET INRTL R=142.00 A1 DSC 0.200 SUN ISTAR PAIR B1 IMU ALIGN

50:34 MNVR P= 3.00 AUTO DB AT 1.00 R 345
Y=326.00 VERN DB RT 0.02 P 146

198/18:00:00 GMT
10:34

*w. ALL ATTITUDES N MEAN OF 1950 _'" !,-5 FLT PLN/_I/FIN
**" PYR EULER SEQUENCE *'*



Attitude T_metine

HET/GMT MNVR OPTION A1 DAP E/S REF ATT/REMARKS EVENT002/05:00:00 MET TGT=2 DSC 0.200 EARTH LVLH H= 0.00 +YLV +ZVV
07:00 BV=5 AUTO DB AT 1.00 R 90 P= 90.00 NOSE SOUTH

P= 0.00 VERN DB RT 0.02 P 90 Y= 90.00
198/18:20:00 GMT Y= 90.00

27:00 OM= 90.00

2
002/18:30:00 MET INRTL R=180.00 A1 DSC 0.200 SUN STAR PAIR 01 IMU ALIGN

42:54 HNVR P=288.00 AUTO DB AT 1.00R 0
Y= 76.00 VERH DB RT 0.02 P 31

199/07:50:00 GMT
08:02:54

5
002/18:50:00 MET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0,00 +YLV +ZVV

58:38 8V=5 AUTO DE AT 1.00 R 90 F= 90.00 NOSE SOUTH
P= 0.00 VERN DB RT O.02rP 90 ¥= 90.00

199108:10:00 GHT Y= 90,00 I
18:38 OH= 90.00

4
002/21:10:00 MET TGT=2 A1 DSC 0.200 EARTH LVLH R=180.00 BIAS -ZLV +YVV

18:04 BV=3 AUTO DB AT 1.00 R 0 P= 0.00
P= 90.00 VERN DB RT 0.02 P 90 Y= 50.00 RETROGRADE

199/10:50:00 GHT Y= 0.00 HATER DUMP
58:04 0H=230.00

5
002122:50:00 NET TGT=2 A1 OSC 0.200 EARTH LVLH R= 0.00 +YLV +ZVV

58:04 BV=5 AUTO DB AT 1.00 R 90 P= 90,00 NOSE SOUTH
P= 0.00 VERN DB RT 0.02 P 90 Y= 90.00

199/12:10:00 GHT Y= 90.00
18:04 OH= 90.00

6
003/04:10:00 MET INRTL R=282,00 A1 DSC 0.200 SUN STAR PAIR A1 IMU ALIGN

22:06 MNVR P=119.00 AUTO DB AT 1.00 R 124
Y=320.00 VERN D8 RT 0.02 P 128

199/17:30:00 GHT
42:06

7 AUTO
003/04:30:00 MET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 +YLV +ZVV

37:31 BV=5 DB AT 1.00 R 90 P= 90.00 NOSE SOUTH
P= 0.00 VERN DB RT 0.02 P 90 Y= 90.00

199/17:50:00 GMT Y= 90.00
57:31 OH= 90.00

B
003/17:45:00 METIINRTL R=282.00 A1 DSC 0.200 SUN STAR PAIR A1 IHU ALIGN

56:40 MNVR P=119.00 AUTO DB AT 1.00 R 124
Y©320.00 VERN 08 RT 0.02 P 127

200/07:05:00 GMT
16:40

)
005/18:05:00 HET TGT=2 AI DSC 0.200 EARTH LVLH R= 0.00 -XLV +ZVV

16:19 BV=2 AUTO DB AT 1.00 R 284 P= 90.00 TAIL DONN
P=180.00 VERN DB RT 0.02 P 180 Y= 0.00

200/07:25:00 GMT Y= 0.00
36:19 OH= 0.00

I0
004/02:00:00 MET INRTL R=180.00 A1 DSC 0.200 SUN STAR PA1R C1 IMU ALIGN

11:56 MNVR P=288.00 AUTO DB AT 1.00 R 360
Y= 76.00 VERN DB RT 0.02 P 32

200/15:20:00 GMT
31:36

I1 EARTH LVLH004/02:20:00 MET TGT=2 A1 DSC 0.200 R= 0.00 +YLV �R&29:58 BV=5 AUTO DB AT 1.00 R 90 P= 90.00 NOSE SOUTH

P= 0.00 VERN IDB RT 0.02 P 90 Y= 90.00
200/15:40:00 GMT Y= 90.00 I49:58 OM= 90.00

12 i
004/16:55:0C INRTL R=180.00 A1 DSC 0.200 SUN STAR PAIR C1 ZMU ALIGN

17:08:43 INVR P=288.00 AUTO DB AT 1.00 R 359
Y= 76.00 VERN DB RT G.02 P 35

201/06:15:0C
28:47

tit ALL ATTITU_ HEAN OF 1950 .x_ -6 , FLT PLN il/FIN 1
.,t PYR EULER SE_ENCE *'*



tude Timetine

00A/17:15:00 NET TGT=2 A1 DSC 0.200!EARTH LVLU R= O.O0 +YLV *ZVV
26:42 BV=5 AUTO DB AT 1.00 R 90 P= 90.00 NOSE SOUTH

P: 0.00 VERB IDE RT 0.02 P 90 Y= 90.00
201/06:35:00 GNT y= 90.00 I

46:42 OH= 90.00

2 00A/19:26:00 NETIINRTL R=102.00 IS11DSC 0.200 SUN NCll - RCSR 26
33:49 HNVR P:325.00 AUTO [g_ AT 1.00Y= 44.00 VERN RT 0.02 P 64

I201/08:46:00 GHT
53:49

3 004/19:45:00 MET TGT=I A1 DSC 0,200 RNDZ NAV must -Z TGT TRK
59:59 BV:3 AUTO OB AT 1.00 be enabled

p= 90.00 VERR OB RT 0.02
201/09:05:00 GNT y= O.OU

19:59 OH= 0.00

4 004/22:26:00 MET IRRTL R=101.00 B1 DSC 0.200 SUN NC1Z - RCS
40:59 NNVR P=325.00 AUTO DE AT 1.0OlR 27

y= 43.00 VERN DB RT O.O21P 64
201/11=&6:00 GHT

12:00:59

5 004/22:45:00 MET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 +YLV -ZVV
34:16 iV=5 AUTO DB AT 1.00 R 90 P=270.00 NOSE NORTH

P= 0.00 VERB DB RT O.OZ P 90 Y=270.00
201/12:05:00 GRT Y= 90.00 ORBITER BEHIND

14=16 0H=270.00

6
005/02=55=00 NET INRTL R=282.00 A1 DSC 0.200 SUN STAR PAER A1 INU ALIGN

03:04:16 MNVR P_119.00 AUTO DB AT 1.00 R 123

201/16:15:00 GHT Y=320.00 VERN DB RT O.021P 12b24:16

005/03:15=00 MET TGT=2 A1 DSC 0.200 kRTH LVLH R= 0.00 +YLV -ZVV
24:55 BV:5 AUTO DB AT 1.00 90 P:270.00 NOSE NORTH

P= 0.00 iVERN DB RT 0.02 P 90 ¥:270.00
201/16:35:00 GHT Y= 90.00

44:55 0M=270.00

8
005/|5:45:00 MET |HRTL N:!80.00 A1 DSC 0.200 SUN STAR PAIR C1 IMU ALIGN

53:07 tINVR Ps288.00 AUTO DE AT 1.00 R 359
Y: 76.00 VERB DB RT 0.02 P 34

202/05:05:00 GNT
13:07

• 9 005/16:05:00 MET TGT:2 A1 OSC 0.200 EARTH LVLH R= 0.00 +YLV -ZVV
12:29 BV=5 AUTO DO AT 1.00 R 90 P:270.00 NOSE NORTH

P= 0.00 VERB DB RT O.021P 90 Y=270.00
202/05:25:00 GHT _= 90.00

32:29 MET TGT:2ON:270"O0 I10005/21:25=00 A1 DSC 0.200 EARTH LVLH R=180.00 BIAS -ZLV -YVV
32:39 BV:3 AUTO DB AT 1.00 R 0 P= 0.00

P= 90.00 VERB DB RT 0.02 P 90 Y=290.00 POSIGRADE
202/10:45:00 GHT V= 0.00 RATER DUNP

$2:39 0M=110.00

11005/23:10:00 MET TG1=2 A1 DSC 0.200 EARTH LVLH R= 0.00 +YLV -ZVV
17:39 BV=5 AUTO DB AT 1.00 R 90 P=270.00 NOSE NORTH

P= 0.00 VERR DB RT 0.02 P 90 Y=270.00
202/12:30:00 GHT ¥= 90.00

37:39 0M=270.00

12006/02:15:00 NET INRTL R=180.00 A1 DSC 0.200 SUN ISTAR PAIR C1 IMU ALIGN
23:20 MNVR P=ZBB.O0 _UTO DB AT 1.00 R 359

Y: 76.00 VERB DB RT 0.02 P 34
202115:35:00 GHT

43:20

• "" ALL ATTITUDES I MEAN OF 1950 "'' ;-7 FLT PLN/!_I/FIN
• "" PYR EULER SEQUENCE



Art tuue ttme_tne _LL_,__

006/02:35:00 NET TGT=2 VLH R= 0.00 +YLV -ZVV
42:12 BV=5 AUTO lOB AT _-_1_ -90- P=270.00 NOSE NORTH

p= 0.00 VERN IDB RT O_Z_ 90 ¥=270.00202/15:55:00 GNT Y= 90.00

16:02:12 0H=270.00 _S-_H ;TAR PIkIR A1 INU ALIGN
006/15:00:00 MET IHRTL R=282.00

09:3& HNVR P=119.00 AUTO 08 AT 1.00JR 1221

Z03/04:20:00 GHT ¥=320-00 VERN OB RT O'02]P 125 I

29:34 O_L 1

006/15:20:00 HET TGT=2 _ OSC VLH R= O.O01+YLV -ZVV

30:O& BV=S TO OB AT 1.00JR 90 I 1_=270.00 NOSE NORTH

p= 0.00 VERN DB RT _ Y=270.00

203/04:&0:00 GHT y= 90.00
50:06 0H=270.00

I RCS
006/17:11:00 NET INRTL R=268.00 B1 OSC 0.200] SUN NC18 -

2&:13 HNVR P=152.00 AUTO OB AT 1.OOIR 14
Y=352.00 VERN DB RT O.02tP 81

203/06:31:00 GNT ___

4&:13

LVLH R= 0.00 +YLV _ZVV

00b/17:31:00 MET TGT=2 IA1 DSC 0.200|EARTH&O:03 BY=5 AUTO DB AT 1.001R 90 P=270,00 NOSE NORTH

P= 0.00 ___ OB RT O.021P 90 Y=270.00

203/06:51:00 GHT y= 90.00
07:00:03 0H=270.00

_- NO19 - RCS
_B1 :OSC 0.200006/18:41:00 HET INRTL R=272.00

5&:18 NNVR P=332.00 ]AUTO 0B AT 1.00

203/08:01:00 GHT y= 8.00 IVERN DB RT 0.0214:18

-Z TGTTRK
006/19:01:00 NET TGT=I 07 DSC O.SO0 RNDZ |IAV must

03:21 BV=3 _)_ AT 2.00 be enabled

P: 90.00 .__ RT 0.20 NCC

203/08:21:00 GHT Y= 0.00 Ti
23:21 OH= 0.00

m

I) NT o.200 ,NRTLR-8,.08INERTIAL
006/23:08:00 MET " A7 i_CAT 2.00 HOLD P=ISI.&O RATES_PRI RT 0.20 Y:341.83

203/12:28:00 GIlT ___ R= 0.00

006/23:30:00 NET TGT=Z IA7 OSC 0.200 I-XLV +ZVV

37:22 ev=2 AUTO_ ATloo p=9oooIP=180.00 IVEmN RT 0.02 y= 0.00 ESTABLISH VRAR203/12:50:00 GHT Y= 0.00

57:22 OH= 0.00 t
007/00:00:00 NET TGT=4 RA= 121.278 OSC 0.200 INRTL R= 68.29 RICS PHOTO SEQ.

09:09 BV=S DEC= 20.337N 0B AT 1.00JR P=241_0 I POSITION SUN

p= &8.00 OB RT 0.02[P Y= 2.05 J PROTECT ORFEU_

STAR TRKR FOV
203/13:20:00 GMT Y= 32.00

29:09 OH= 63.O0

_O07/02:20:00 MET TGT=2 DSC 0.200 R= O.O0 -ZLV ��'34:&8 BV:3 AT 1.00 P:180.00 NOSE SOUTH

P= 90.00 DE RT 0.02 y= 90.00

203/15:40:00 GHT y= 0.00
3&:&8 0M:270.00

IMU ALIGN
007/04:30:00 HET;INRTL R=282.00 OSC 0.200 STAR PAIR A1

&1:14 NNVR P=119.00 OB AT 1.00
Y:320.00 OB RT 0.02

18:01:1&

mml
*'_ PYR EULER SEQUENCE



_ Attitude TiameL_ne /R HARKS -------__
H T V N A _EF ATT REMARKS

' O07/04:50:OONETiTGT= _ 1DSCO.2001_RTH'LVLHR=O.O0.I_ = . -ILV -YVV
.... 65_b3:02 [ By=3 _TO DB AT 1.00It 360 P=180.00 HOSE NORTH

........ I -P= 90.00 ERN 0D RT 0.02_ _ 90 Y=270.00
203/18:10:00 GHT_ Y= 0.00 I

23:02 I OH= 90.00 I
2 O07/14.'55.'OONETIIHRTL R=354.00 1 DSC O.2OOI SUN SPECIAL PAIR: INU ALIGN-Z: 2S15:03:05 MNVR P=303.00 AUTO DB AT 1.001 t 162

204/04:15:00 GHT Y=315.00 VERN OB RT 0.02 ) 123 -Y: 4823:05

3 0200007/15:15:00 MET INRTL H=321.40 1 DSC . SUN HUO STAR: HUD CAL
16:15 HNVR P=285.00 UTO DE AT 1.001 _ 171 14, VEGA

Y=305.50 ERN DB RT 0.02: = 1227/14:59-7/15:41
204/04:35:00 GHT

36:15

007/15:30:00 MET TOT=2 1 DSC 0.200 EARTH LVLH R= 0.00 -ZLV +YVV
39:58 BV=3 UTO _00 AT 1.00 R 3601 P=180.00P= 90.00 ERN lOB RT 0.02 P 90 I Y= 90.00 RETROGRADE

204/04:50:00 GHT Y= 0.00 WATER DUHP
59:58 ON=ZTO.O0

5007/21:00:00 MET TGT=2 _1 DSC 0.200 EARTH LVLH R=126.83 ANOS PRCS

07=36 BV=5 _UTO DB AT 1.00 R 69 P=334.92 45 DEG. TESTP= &5.00 tERN DB RT 0.02 P 71 Y= 38.68

204/10:20:0027:36GHT ON:180.ooY:62.10 TCA: 7/21:24:15
6007/21:30:00 NET TOT=2 kl DSC 0.200 EAHT_ LVLH R= 0.00 -ZLV +YVV

37:36 BV:3 tUTO DB AT 1.00 N 0 P=180.00 NOSE SOUTH
P= 90.00 tERN DB RT 0.02 P 90 Y= 90.00

204/10:50=00 GHT Y: O.O0
57:36 0H=270.00

7008/04:30:00 HET INRTL H=282.00 tl DSC 0.200 SUN STAR PAIR A1 IHU ALIGN
_9:51 NNVR P=119.00 _UTC DB AT 1.00 R 121

¥=320.00 /ER_ DB RT 0.02 P 124
204/17:50:00 GHT

59:51

8
008/04:50:00 MET TOT©2 L1 DSC 0.200 EARTH LVLH R= 0.00 -ZLV -YVV

05:02:32 BV=3 _UT( D0 AT 1.00 R 360 P=180.00 NOSE NORTH
P= 90.00 _ER| ;DBRT 0.02 P 90 Y=270.00

204/18:10:00 GHT Y: D.O0
22:32 ON: 90.00

" ..... 9

008/15:05=00 HET INRTL R=282.00 A1 DSC 0.200 SUN TAR PAIR A1 INU ALIGN
15:29 NNVR P=119.00 AUTI DB AT 1.00 R 12

Y:320.00 VERI DB RT 0.02 P 12:
205/04:25:00 GHT !

35:29 Ii

008/15:25:00 HET TGT:4 RA: 122.912 A1 DSC 0.200 SUN INRTL R=236.40 -XSl COLD SOAKP: 37.43

200H AUTOIg AT100
P=!84.00 VERN RT 0.02 Y=311.20

205/04:45:00 GHT ¥= O.O0
49:52 OH: 90.00

SUN BETA: +37._ I l t
11 I008/18:00:00 MET INHTL R:281.00 A1 DSC 0.200 SUN STAR PAIR: DEORBZT INU

O9:14 iHNVR P:322.00 AUT JDB AT 5.00 R 21 -Y: 29

205/07:20:00 GNTI Y:323.00 PRI DB RT 0.201P 12 -Z: 30
29:14 !

12008/18:15:00 HETIINRTL R:344.00 B1 !DSC 0.5001 SUN ST_R PAIR: IOEORBIT VERIF
17:35 IHNVR P:310.OO AUT iOB AT 3.00JR 14 - : 14 /Y: 25.00 PRI lOB RT O,20IP 74 -Z: 26 COHH ATTI

t205/07:35:0037:55GHT]/ I
"'* ALL ATTITUDES IN MEAN OF 1950 "'= -9 ' FLT PLN/S1/FIN

-- t*, PYR EULER SEQUENCE ,,m



DEORBII' TIG: DEORBIT BURN008/20:_2:00 HET INRTL Rz156.00 AUTO JDB AT 5.501 8/20:!;7:2945:54 HNVR P: 91.00
Y= &6.00 PRI lOB RT 0.50

205/10:02:00 GHT I

05:54

008/21:23:28 NET INRTL R=265.00 TRN IDSC 0.500 SUN
2 EI-5 ATTITUDE

27:55 HNVR P=329.00 IAUTO I_ AT 3.50R 226Y=340.00 IPRI RT O.SO P 121

I205/10:43:28 GHT
47:55

3
008/21:28:28 MET TGT=2 TRN DSC 0.500 EARTH LVLH I_= 0.00 El ATTITUDE

29:06 BV=5 AUTO DB AT 3.50 R 180 P= &O.OO
Pm230.00 PRl DB RT 0.50 P 130 _t= O.O0

205/10=48:28 Grit Y= O.OO
&9:06 OH= 0.00

*** ALL ATTITUDES IN HEAN OF 1950 *** 5-10 _LT PLN/51/FIN
*'* PYR EULER SEQUENCE ***
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STS-51 DAP BOOK

6-I FLT PLN/51/FIN



DAP BOOK

DAP A CONFIGURATIONS

ITEM # At* A2 A3 A4 A5 A6 A7 A8 A9 Ali A19

T_RANSLATION

PULSE ft/sec I 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.05 !0.25 0.10 0.05

{OTATION

DSC RT NORM °/sec 2 0.200 0.400 0.200 0.500 0.200 0.200 0.200 0.200 0.200 0.100 0.100
VERN °/sec 3 0.200 0.400 0.008 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.020

PULSE NORM °/sec 4 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.05 0.04 0.04
VERN°/sec 5 o.o10 o.o10 o.olo 0.OLO 0.050 0.010 0.010 0.010 0.010 0.005 0.002

COMP NORM °/sec 6 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
VERN °/sec j .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

I

DEADBAND

ATT NORM (deg) 8 5.00 1.00 1.00 3.00 5.00 5.00 2.00 2.00 1.00 3.00 1.00
VERN (deg) 9 1.000 1.000 i0.070 1.000 I.O00 1.000 1.000 1.000 1.000 2.000 0.100

RATE NORM °/sec 10 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sec 11 .020 .020 .010 .020 .020 .020 .020 .020 .010 0.040 0.010

JET OPT

p 12 1 1 l 1 1 3 I or 3 1 3 3 1
y 13 1 1 3 1 1 3 1 or 3 1 3 3 1

r- CNTL ACCEL 14 0 0 0 0 0 0 0 0 0 0 - 4 0

*I-LOADED OPS-2 DAP Conflgurat_onZ



) )

DAP B CONFIGURATIONS

ITEM # BI* B2 B3 B4 B5 B6 B7 B8 Bll B12 B20

TRANSLATION

PULSE ft/sec 15 0.10 0.02 0.02 0.02 0.02 0.05 0.01 0.10 0.05 0.10

ROTATION

DSC RT NORM °/sec 16 0.500 0.200 0.200 0.200 0.200 0.500 0.200 0.100 0.050 0.100
VERN °/sec 17 0.200 0.200 0.200 0.008 0.016 0.200 0.200 0.200 0.020 0.020

PULSE NORM °/sec 18 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
VERN °/sec 19 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.010 0.005 0.002

,_ COMP NORM °/sec 20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
VERN °/sec 21 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

DEADBAND

ATT NORM (deg) 22 3.00 3.00 3.00 0.30 3.00 2.00 2.00 5.00 1.00 0.30
VERN (deg) 23 1.000 1.000 1.000 0.100 0.033 1.000 1.000 3.000 0.500 0.100

RATE NORM °/sec 24 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sec 25 .020 .020 .020 .010 .020 .020 .020 .200 .010 .010

JET OPT

r- p 26 I 3 I 3 3 I or 3 1 3 3 I
Y 27 1 3 1 3 3 1 or 3 1 3 3 1

-. CNTL ACCEL 28 0 0 0 0 0 0 iO 0 - 4 2 0
(J1

_'_ *I-LOADEDOPS-2 DAP Configuration
Z



ALT DAPCONFIGURATIONS

ITEM # ALTI* ALT2 ALT3

RATEDEADBAND 32 0.200 0.070 0.100

JET OPTION 33 I I or 3 3

NUMBEROF JETS 34 2 1 2

ON TIME 35 0.08 0.08 0.08

DELAY 36 0.00 0.00 **

*I-LOADEDOPS-2 DAP Configuration

**DELAY:ORFEUS-SPASRELEASE

5.5 BERTHEDTO LOW HOVER
LOW HOVER

8.7 LOW HOVER TO RELEASE
RELEASE

DELAY: ORFEUS-SPASCAPTURE

5.5 CAPTURETO LOW HOVER
LOW HOVER TO BERTH

8.7 NOM CAPTURE
SJ CAPTURE

DELAY: RICS FILMING

5.5 RICS #1, #14
8.0 RICS #2, #3, #g, #13

6-4 FLT PLN/51/FIN



DAP PURPOSE OAP PURPOSE

A! - NOMINAL B1 - NOMINAL
IMUALIGN PRCS IMU ALIGN
LOSS OF VERN &MS & RCS BURNS
(NOSE& TAIL) SPAS GYRO CAL

AZ - PTC B2 - LOSS OF VERN
A3 - GG (TAILONLY)
A4 - PRE/POSTDEPLOY B3 - LOSS OF VERN

TDS ARI (NOSE& TAIL)
A5 - IMU ROTATION GG MNVR
A6 - LOSSOFVERN B4 - SSUSDEPLOY

(TAILONLY) B5 - COAS CAL
A7 - RENDEZVOUS B6 - (Blank)
A8 - PROXOPS B7 - RENDEZVOUS
A9 - TOSDEPLOY B8 - PRCXOPS
All - SPASPARKING Bll - SPASUNBERTH/BERTH
AI9 - SPASGYROCAL RICS PHOTOSURVEY

B12 - SPASPRE-RELEASE
DB COLLAPSE

B20 - TOSARI

FLT PLN-Ia151101A

This DAPBook Page Intentionally Blank

FLT PLN-Ibl51iOiA

t t
(reduced copy) 6-5 FLT PLN/51/FIN



DAP A

FLT PLN-ZalSIIOIA
1

�"+ +

DAP A1 A1

TRANSLATION
PURPOSE: _-! _ [ PULSE

NOMINAL ROTATION
IMU ALIGN
LOSSOF VERN g'_ _ _ 2 DSCRT NORM
(NOSE& TAIL) 0.2 0 0 3 VERN- _.i _ 4 PULSE NORM

O.g! g s VERN
.Qo 6 COMP Nmm

.o o o 7 VERN

DEAOBAND
_ !-_ g 8 ATT NORM

_ 1-9 9 _ 9 VERN

0.2 Q 10 RATE NORM
•Q Z 9 [I VERN

! 12 JET OPT P
13 Y

[4 CNTLACCEL

FLT PLN-2blS|IOIA FLT PLN-3a/SIlOIA

+ + + '_ +
(reducedcopy) 6-6 FLT PLN/51/FIN



OAPA2 A2

• PURPOSE: TRANSLATION
0.1 0 ! PULSE

PTC ROTATION
0.4_ (3 0 2 DSCRT NORM
o.4_o_.o 3 VERN

(3,1 0 4 PULSE NORM
0.0 -1 O_ 5 VERN

.0_ O_ 6 CONP NORM
.0 O_O_ 7 VERN

DEADBANO
1.O 0 8 ATT NORM

_ _1.0 _0.0 9 VERN

0.2 0 ).0 RATE NORM
.0_2 (3 11 VERN

_I 12 JET OPT P
! z3 v

_0 14 CNTLACCEL

FLT PLN-3b/51/O/A FLT PLN-4a/Sl/O/A

�t t

DAP A3 A3

TRANSLATION
PURPOSE: g.! Q 1 PULSE

GG ROTATION :
(3.2 0 0 2 DSCRT NORM
(3.0 9 _ 3 VERN

g._ g 4 PULSE NORM
0.0 -1g 5 VERN

.00 6 COMP NORM
.0 0 0 7 VERN

OEADBAND
_ _.0 0 8 ATT NORM

_ _._ Z _ 9 VERN

0.2 0 10 RATE NORM
.0 I 0 11 VERN

! 12 JET OPT P
13 Y

14 CNTL ACCEL

FLT PLN-4b/51/O/A FLT PLN-Sa/51/O/A

A4

� �)
_ _i_o"Y_ 6-7 FLT PLN/S1/FIN(reduced



�,,tt
DAP,8,4 A4,

TRANSLATION
PURPOSE: 0.! O_ 1 PULSE

PRE/POSTDEPLOY ROTATION
TOS ARI 0_.5_0 _0 ? DSC RT NORM

0._2O_O_ 3 VERN
0.1 0 4 PULSE NORM

0_.0 ! 0 5 VERN
.0_0 6 COMP NORM

.0_0 0 7 VERN

OEAOBAND
_ 3.0 0 8 ATT NORM

_ ]..0_0 0 9 VERN

0.2_ 0 10 RATE NORM
.0_2_O_ 11 VERN

1_ 1Z JET OPT P
-1 13 Y

O_ 14 CNTLACCEL

FLT PLN-5b/51/OIA FLT PLN-6a/51/O/A

t - ��"

�,,t �•- i

i

DAP AS '¢_5
TRANSLATION

.... PURPOSE: O. 10 1 PULSE

[MU ROTATION ROTATION
0.2_(3O_ 2 OSC RT NORM
0.2_0 O_ 3 VERM

0.1 O_ 4 PULSE NORM
0_.0_5_O_ 5 VERN

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

OEADBAND
- _5.0 O_ 8 ATT NORM

_ _1.0 O_O_ g .VERN

0.2 O_ 10 RATE NORM
.0_2_0 11 VERN

! 12 JET OPT P
! 13 Y

O_ 14 CNTLACCEL

FLT PLN-6bl5|IOIA FLT PLN-Ta/m.;IlOIA

-+ + + A6 +

c""Yx,,,vj 6-8 FLT PLN/51/FIN(reduced



DAPA6 A6

TRANSLATION
PURPOSE: _-! _ I PULSE

LOSS OF VERN ROTATION
(TAILONLY) 0._ _ 0 2 DSC RT NORM

0-_ 0 0 3 VERN
0-! 0 4 PULSE NORM

0._ ! 0 5 VERN
•0 0 6 COMP NORM

•0 0 0 7 VERN

OEADDANO
- !-_ 0 8 ATT NORM

_ !.0 _ 0 9 VERN

Q.Z 0 10 RATE NORM
•_ 2 0 11 VERN

12 JET OPT P
13 Y

14 CNTLACCEL

FLT PLN-lb/5[/O/A FLT PLN-Ba/51/O/A

t + + "+

�,,_] I
DAPA7 A7

TRANSLATION
PURPOSE: 0.1 0 1 PULSE

RENDEZVOUS ROTATION
0_.20 0 2 DSC RT NORM
0.2 0 (} 3 VERN
0_._10 4 PULSE NORM

0.0 1 0 5 VERN
•0 0 6 COMP NORM

•0 0 0 7 VERN

OEAOBANO
_ 2.0 0 e ATT NORM

_ !.0 0 0 9 VERN

0.2 0 10 RATE NORM
.0 _20 11 VERN

1_or _3 12 JET OPT P
I or 3 13 Y

O_ 14 CNTLACCEL

FLT PLN-Bb/51/O/A FLT PLR-ga/51/O/A

|�tt
(reducedcopy) 6-9 FLT PLN/51/FIN



�,, ��._
-- A8

DAPA8
TRANSLATION

PURPOSE: (3.0 _5 1 PULSE

PROXoes ROTATION
0.2 0 0 2 DSC RT NORM
0.2 O_0 3 VERN

0.1 O_ 4 PULSE NORM
0.0_! O 5 VERN

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

DEADBAND
_2.DO 8 ATT NORM

_ 1:0 O_0 9 VERN

0_.20 10 RATE NORM
.0_2_O_ 11 VERN

1_ 12 JET OPT P
! 13 Y

O_ 14 CNTLACCEL

FLT PLN-gbI§IlOIA FLT PLRoIOa151101A

+ + + " +

�,_��-- J_9

DAPA9
TRANSLATION

PURPOSE: 0.2_ ! 1 PULSE

TOSDEPLOY ROTATION
0.2_ 0 0 2 OSCRT NORM
o_.go_o ] VERN

0_.0 5_ 4 PULSE NOl_q
o.o ! o _ VERN

.O o e, CONPNORM
.0_O_0 7 VERN

DEAl)BAND
• _ !.9o_ e_ ATT NOR.

_ !.0 0 0 cj VERN

0.2_0 10 RATE NORM
.o ! o_ z]. VERR

_3 1;! JET OPT P
3_ 13 Y

0 1,1 CNTLACCEL

FLT PLN-lOblSIIOIA FLT PLN-11a.ISIIO/A

- +. + +
co"_vJj 6-I0 FLT PLN/SI/FIH(reduced



A9 I
w

DAP All All

PURPOSE: TRANSLATION
O.i 0 1 PULSE

SPAS PARKING - --
ROTATION

0.1 O_0 2 DSC RT NORM
0_.2_O_O_ 3 VERN
_0.0__4 4 PULSE NORM

0.0_0 5_ 5 VERN
.0 0 6 COMP NORM

.0 0 0 7 VERN

DEADBAND
_ 3.0 O_ 8 ATT NORM

_ _2.0_0_0 9 VERN

0_._2O_ 10 RATE NORM
.0-_4O_ 11 VERN

_3 12 JET OPT P
_3 13 Y

0-- _4 14 CNTL ACCEL

PLT PLN-IIb/BI/O/A FLT PLW-12a/51/O/B

DAP Alg Alg

PURPOSE: TRANSLATION
0_.0__5 I PULSE

SPAS GYRO CAL
ROTATION

_0.1O_0 2 DSC RT NORM
0-.0-2_O_ 3 VERN
_0.0__4 4 PULSE NORM

0.0-O_2_ 5 VERN
.0 0- 6 COMP NORM

.0_O_O_ 7 VERN

DEADBANO
_ 1.0-o_ 8 ATT NORM

_ 0.1 0_0_ 9 VERN

Q.-20- 10 RATE NORM
•0-! 0 11 VERN

I_.12 JET OPT P
1 7.3 y

0_ 14 CNTLACCEL

FLT PLN-12b/51/O/A FLT PLN-13a/51/O/A

t t + t
(reduced copy) 6-11 FLT PLN/51/FIN



DAP B

FLT PLN-13b/51/0/A FLT PLN-14,1/51/O/A

DAP B1 B1

PURPOSE:
is Q.!o_

NOMINAL
PRCS IMU ALIGN
OMS & RCS BURNS 16 !)_.5_O_O_
SPASGYROCAL 17 !2.2_0_0

18 0.0 4
19 o.o_o_2_
20 .o o
2z .o_oo

22 ._ _3.0 0
23 _ .1.0 0 O

24 0.2 0
25 .0_2_g

26 1
27 1

28 O_

FLT PLN-14b/51/O/A FLT PLN-15a/51/0/B

�tt
(reduced copy) 6-12 FLT PLN/51/FIN I



B1

DAP B2 B2

PURPOSE:
15 0.0 2

LOSSOF VERN
(TAILONLY)

16 0_.2_O_0
z7 o.2_o_o_
z8 o.o 4
19 0.0 O__2
zo .o_o_
21 .0 O_0

z2 _ -3.o_o_
23 _ z_.o_o o

24 0.2 0
25 .o__2o_

26 _3
27 _3

28 0

FLT PLN-I§b/51/O/A FLT PLN-16alSIIOIA

+ �+ "_

t . t �t
DAP B3 B3

• .. PURPOSE:
z5 0.9 Z

LOSSOFVERN
(NOSE& TAIL)

GGMNVR 16 0.2 0 O_
17 0.2 O_O_
le o_.o_4
z9 o_.o_o_Z
20 .o_o_
zz .o_o_o_

. 2z _ _3.0o_
z3 _ !._oo_9 .

24 0.2_O_
25 .o_2_o_

26 !
27 1

28 0

FLT PLN-16b/51/O/A FLT PLN-17a/51/O/A

- �t-F" t
(reduced copy) 6-13 FLT PLN/51/FIN



�‹� �-t--t- -
DAP 04 64

PURPOSE: 15 0_..02_
SSUSDEPLOY

z6 {!.2_o_o
17 (.!.0O_8_
le o.g4
t9 (!.00 2_
20 .0o_
2t .0_0 o_

22 .. 0.3_O_
23 _ P_.!o o

24 o.2_o
zs .o! o

26 _3
27 3

28 9

FLT PLN-I7b/51/O/A FLT PLN-18a/SI/O/A

� �"t

DAP B5 il5

PURPOSE: 15 0_.0 2_

COASCAl.

16 0_.2_0 O_
z7 9.o ! §
18 0_.0_4_
].9 o_.Qo_2-
20 .go
21 .0_O_O_

2z _ !.0 o_
23 .. 0_.0__3]

z4 0.2_o_
25 .0_2-_0

26 _3
27 _3

28 O_

FLT PLN-18b/51/O/A FLT PLN,.19aI51/O/A

+ + +" +
(reduced copy) 6-14 FLT PLN/51/FIN



B5

DAP B6 B6

PURPOSE:
15 _.__

(Blank)

16
17
18 _.__
19 _.___
20 .__
21 .___

22
23

24 _._ _
25 ._ _ _

26
27

28

FLT PLN-19b/51/0/A FLT PLN-20a/51/0/A

���"t

DAP B7 B7

PURPOSE:
zs o.o_!

RENDEZVOUS

16 o.5o o
17 0_.2 O_0
Z8 0.0 4_
19 o.o__o2_
zo .o_o_
2Z .o o_o_

z3 _!.999

24 _.2 Q

26 I or 3
27 I or 3

28

FLY PLN-2Ob/51/O/A FLT PLN-21a/51/O/A

-+ + +" +
(reduced copy) 6n15 FLT PLN/51/FIN



†�•� �tt "
DAP B8 68

PURPOSE: 15 0_.0_[_
PROXOPS

16 (!.2_0_O_
17 [[.2 O_0
18 o.Q4_
19 !!.o_Q2_
2o .O o_
21 .0 0 Q

22 _ 2_.0 0
23 _ IL.O_O O_

24 0.2 0
25 .Q _20

26 l
27 !

28 0

FLT PLN-21b/Sl/O/A FLT PLN-22a/Sl/0/A

+ + I '+

�.,_+DAP Bll B!1

PURPOSE: 15 0.1 0

SPASUNBERTHI"
BERTH 16 O_.lQ 0

RICS PHOTO 17 O.Z 0 0
SURVEY 18 g.g 4_

Z9 O.O! Q
2o .9 o
21 .o_o.o

22 - 5.0_O_
23 .. 3.0 0 O_

24 0.2 Q
2s .Z o_O

26
27 _3

28 0 - 4_

FLT PLN-22b/Sl/OIA FLT PLN..23a151/OI8

�++' +
(reduced copy) 6-16 FLT PLN/51/FIN



_ IB,1 _ �I
DAP B12 812

PURPOSE: 15 (3.0_5

SPAS PRE-RELEASE

DB COLLAPSE 16 0.0_5 0
z7 o.o__2_o
zo o.o_4
z9 _o.o_o__5
20 .oo_
1)1 .0 0 0

22 - 1.0 0
23 _ p..sg 0

24 Q.Z_Q
25 .o_! 0

26 _3
Z7 _3

28 _2

FLT PLN-Z3b/SI/O/B FLT PLN-24a/51/0/B

+ + + '_°t

DAP B20 B20

PURPOSE:
zs o.1 o_

TOS ARI

z6 Q.1o o
17 0.0 2__0
Z8 Q.O4
Z9 o.o Q2
zo .o o
z]. .o o o

22 0.3 0
23 _ __.!g o_

24 9.2 0 •
25 .0 1 0

Z6 !
27 ].

28 0

FLT PLN-24b/51/O/A FLT PLN-25a/51/O/A

(reduced copy) 6-17 FLT PLN/51/FIN



� �--I ....s2o DAP PURPOSE '
ALT1 - NOMINAL

I-LOAD
ALT2 - LOSS OF

VERNS
TOS ARI

ALT3 LOADED
RMS

FLT PLN-26a/51/0/A

ALT1

FLT PLN-25b151/0/A

t ALT1

DAP ALTI RATEDB
32 o._2o_o_

PURPOSE: ,.lETOPT
33 1

NOMINALI-LOAD # JETS
34 _2

ON TIME
35 _ o_.g8_

DELAY
36 _ 0.0 0

FLT PLN-26b/51/O/A FLT PLN..27a/51/O/A

+ - + +

(reducedcopy) 6-18 FLT PLN/51/FIN



r I �IALT2
DAP ALT2 RATEDB

32 0.0 7 0
• PURPOSE: JET OPT

33 1 or _3
LOSSOF VERNS # JETS
TOS ARI 34 1

ON TIME
35 0.0 8
DELAY
36 0.0 0

FLT PLN-27b/51/O/A FLT PLN-28a/51/O/A

ALT1 } ALT3 t

"--'-" I ALT3
DAP ALT3 RATEDB

32 0.I 0 0
PURPOSE: JET OPT

" " 33 _3
LOADEDRMS # JETS

34 _2
ON TIME
35 0.0 8
DELAY
36 **

FLT PLN-28b/51/O/A FLT PLN-29a/51/O/B

ALT2 t

6-19 FLT PLN/51/FIN



SPASRELEASE

5.5 CAPTURETO
5.5 BERTHEDTO LC)WHOVER

LOW HOVER LOW HOVER
LOW HOVER TO BERTH

8.7 LOW HOVER 8.7 NOV CAPTURE
TO RELEASE SJCAPTURE

RELEASE (Cont next page)

FLT PLN-30a/51/0/B
FLT pLN-29b/51/0/B

. _ **DELAY: RICS
FILMING

• 5.5 RICS#1, # 14
8.0 RIC'5#2, #3,

#9, #13

FLT PLN-30b/51/0/B

+ +

6-20 FLT PLN/SI/FIN



UNIVPTG
FGT IO = 1 Orbiting Vehicle

= 2 Earth ctr

= 3 Earlh tgt
!nput LAT ( -_90)

LON(- _ !80, + - East)

ALT (-3444.0to
20000.0 rim)

= 4 Sun ctr
5 Ce,est_al tgt

Input RA (0-359.99)
DEC(*_90)

=i1-11Q M.vsta,_

BOOYVECT = I .X*
= 2 -X"

= 3 -Z"

= 4 -V Star Tracker"
= 5 Optlona_

Input P {0-359.99)
v (270-359.99.0-90)

* ,hOUr OM _ OM _0-359,99)
MONAXI$ = t �2 -X

hITLACCEL = 0 Orblte{Alone
. 1 LOW Hover. RICS # 1. #8. #9. # 14

EVA Hover. EVA Wor ks_:e # 1. m2
= 2 Release, Nora Capture. SJ Capture

R;CS #2. #10, _12. _t3
=3 RICS #3. #4, #5, _6
= 4 RIC$ #7
- 5 ACTS/I"OS

RIJETOPT . 1 Normal ALTJETOPT = I Normal
= 2 Noseonly - 2 Illegelentry

. 3 Tedonly - 3 Tadoni_

FLT PLN-31a/51/0/A

�Ì�t

ThisOAP Book PageIntentionallyBlank

_- FLT PLN-31b/51/O/A

• +
6-21 FLT PLN/51/FIN

(reduced copy) _
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FLIGHT PLAN NOTES

(CONSTRAINTSAND GUIDELINES) -

A. FLIGHT DESCRIPTION

The STS-51 (0V103) will launch from KSC July 15, 19_@3,with a direct
insertion into a 160 nm orbit at an inclination of 28.45 degrees.
The mission duration will be 9 days. Nominal landing occurs at KSC
on July 24, 1993.

Landing opportunities are:

Landing
Orbit No. Si_._tte Local Time

Nominal Primary 143 KSC 07:19
1Rev Late 144 ED_ 05:45
Weather Aft. 144 NOR 06:48

1 Day Late Primary 159 KSC 07:24
1Rev Late 160 EDW 05:50
Weather Aft. 160 NOR 06:53

2 Days Late Primary 175 KSC 07:28
u_ Weather Alt. 176 EDW 05:55
m,l
j-.
0
Z

z Major Events
.J

:_ LAUNCH (KSC) July 15, 1993
_- MET (DDIHH:MM) 00/00:00
u. Day of year 181

CDT/GMT 08:20/13:20

OMS-2 CUTOFF
MET (DD/HH:MM) 00/00:42
DV (fps) 221.5
ORBIT hp/ha (rim) 160/161

ACTS/TOS DEPLOY
MET (DD/HH:MM) 00/07:58

RCS SEP
MET (DD/HH:MM) 00/07:59
DV (fps) 2.1
ORBIT hp/ha (rim) 160/161

OMS SEP
MET (DD/HH:MM) 00/08:15
DV(fps) 24.0
ORBIT hp/ha (rim) 161/173

ACT/TOS SRM
MET (DD/HH:MM) 00/08:43

HITE
M--ET-(DDIHH:MM) 00/21:53
DV (fps) 25.6
ORBIT hp/ha (rim) 158/161

7-2 FLT PLN/51/FIN



CIRC
M--'E'T-(DD/HH:MM) 00/22:41

_--_ DV (fps) 4.4
ORBIT hp/ha (nm) 158/159

SPAS DEPLOY
MET (DD/HH:MM) 01/01:45
ORBIThp/ha (nm) 158/159

SEP2
ME-"T'-(DD/HH:MM) 01/03:30
DV (fps) 0.5
ORBIT hp/ha(nm) 158/159

SEP3
MET (DD/HH:MM) 01/05:00
DV (fps) 2.5
ORBIThp/ha (nm) 158/159

NCl
MET (DO/HH:MM) 01/08:01
DV (fps) 2.1
ORBIT hp/ha(nm) 158/159

NC._Z2
MET (DD/HH:MM) 01/21:35
DV (fps) 1.5
ORBIThp/ha (nm) 159/159

NCj
MET (DD/HH:MM) 02/03:37
OV (fps) 0.3
ORBIThp/ha (rim) 158/159

NC4
MET (DD/HH:MM) 02/07:23
DV (fps) 0.5
ORBIThp/ha (rim) 158/159

NC5
MET (DD/HH:MM) 02/20:57
DV (fps) 1.2
ORBIT hp/ha (nm) 158/159

NC6
MET (DD/HH:MM) 03/02:58
DV (fps) 0.4
ORBIT hp/ha (rim) 157/160

NC_.Z
MET (DD/HH:MM) 03/06:45
DV (fps) 0.6
ORBIT hp/ha (rim) 157/159

NC8
MET (DD/HH:MM) 03/20:1B

_ OV (fps) 1.3
ORBIThp/ha (nm) 157/159
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NC9
ME-'-T(DD/HH:MM) 04/00:50
DV (fps) 0.3
ORBIT hp/ha (nm) 157/159

NCIO
M--_(DD/HH:MM) 04/04:36
DV (fps) 0.5
ORBIT hp/ha (nm) 157/159

NC11

M--'ET--(DD/HH:MM) 04/19:40
DV (fps) 4.6
ORBIT hp/ha (nm) 156/162

NC12
_(DD/HH:MM) 04/22:41
DV (fps) 3.6
ORBIT hp/ha (rim) 156/164

NC13
M--'ET-(DD/HH:MM) 05/02:26
DV (fps) 6.6
ORBIT hp/ha (rim) 156/160

NC14
M--'CT-(DD/HH:MM) 05/05:28
DV (fps) 0.6
ORBIT hp/ha (nm) 156/160

NC15
M--'E'T-(DD/HH:MM) 05/18:17
DV (fps) 0.5
ORBIT hp/ha (nm) 155/160

NC16
M--'E'T'-(DD/HH:MM) 06/00:17
DV (fps) 0.4
ORBIT hp/ha (nm) 155/160

NC17
M--'E'T-(DD/HH:MM) 06/04:50
DV (fps) 1.3
ORBIT hp/ha (rim) 155/161

NC18
M--'E_-(DD/HH:MM) 06/17:26
DV (fps) 4.7
ORBIT hp/ha (nm) 156/161

NC19
M-"ET"(DD/HH:MM) 06/18:56
DV (fps) 8.5
ORBIT hp/ha (nm) 152/160

NCC
ME'--T(DD/HH:MM) 06/21:00
DV (fps) 2.0
ORBIT hp/ha (nm) 152/160
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Ti

_T (DD/HH:MM) 06/21:57
_-- DV (fps) 5.6

ORBIT hp/ha (nm) 153/160

VBAR ARRIVAL

MET (DD/HH:MM) 06/23:30

SPAS GRAPPLE
MET (DD/HH:MM) 06/23:50
ORBIT hp/ha (rim) 155/160

DEORBIT

MET (DD/HH:MM) 08/20:59
DV (fps) 274.0

LANDING
MET (DD/HH:MM) 08/21:59

B. CREW

1. The five crewmembers flying this mission are:

CDR - Frank Culbertson
PLT - William Readdy
MS1 - Jim Newman
MS2 - Dan Bursch
MS3 - Carl Walz

C. COMMUNICATIONSAND INSTRUMENTATION ....

I. The Operational Instrumentation(OI) system will nominally be
managed from the ground through uplink real-time commands (RTCs)
coordinated with the crew.

2. TDRS coverage is assumed to be supported by TDRS-E (41 degrees W)
and TDRS-W (SPARE) (174 degrees W) and is the prime mode of
communication coverage.

3. There are four GN sites available for on-orbit contingency
support: MIL(MLX), BOA(BDX), DKR, and GDS(GDX). MAD(MAX) and
CAN are emergency sites (2-hour lead time required).

4. TDRS Ku-band is the prime mode of real-time TV; however, there
are also two GN sites available as backups on GDS(GDX) and

MIL(MLX) (90-minute lead time required).

5. TDRS-E and TDRS-W (SPARE) are available for ascent and entry
support, lOS (RTS site) is available for UHF voice in an
emergency (4-hour lead time required).

6. TDRS-E and TDRS-W are available to support Ku-band uplink (e.g.,
TAGS).

7. S-band HDR uplink (e.g., Teleprinter) is available through TDRS-E
and TDRS-W.

_ 8. RTS sites are available for contingency support or when scheduled
in advance (4-hour lead time required): HTS, GTS, VTS, lOS, CTS,
NHS, and DGS.
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D. TELEVISION/PHOTOGRAPHY

1. The CCTV systems provide one color, wide-angle C(uneraand one
Canon AI camcorder 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. There will also be an RMS wrist and RMS
elbow cameras.

2. There is one video tape recorder available with 30-minute
cassettes.

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

E. PAYLOADS

1. Advanced Communications Technology Satellite/Transfer Orbit
Stage (ACTS/TOS)

The ACTS/TOS payload consists of two major eleme_ntsand their
respective Airborne Support Equipment (ASE). The ACTS mission
will provide flight verification of advanced hiclhrisk
communications technology to support future comlunication
systems in the Ka-band frequencies. The TOS is a propulsive
stage used to place the ACTS into a geosynchronous transfer
orbit.

2. Orbiting Retrievable Far and Extreme Ultraviolet:
Spectrometer/Shuttle Pallet Satellite (ORFEUS/SPAS)

The ORFEUS/SPAS is a Remote Manipulator System (RMS) deployed
and retrieved free-flying payload. The payload will carry the
ORFEUS and Interstellar Medium Absorption Profile Spectrometer
(IMAPS) telescopes as well as an RICS camera. The ORFEUS will
study molecular hydrogen while the IMAPS will observe contrasts
in the chemical and physical properties of the interstellar
medium.

F. SECONDARY PAYLOADS

1. Limited Duration Space Environment Candidate M(LterialsExposure
(LDCE)

The primary objective of the LDCE is to introduce developmental
composite materials to a flux of atomic oxygen atoms in low Earth
orbit. The candidate materials, polymeric, coated polymeric, and
light metallic composite will have undergone extensive ground-
based material performance testing prior to being attached to the
shuttle. Beam configuration C is being flown on STS-51.

2. Commercial Protein Crystal Growth (CPCG)

The CPCG payload is designed to conduct experiments which will
supply information on the scientific methods and commercial
potential for growing large high-quality protein crystals in
microgravity. The Block-II configuration will be flown on

• STS-51.

7-6 FLT PLNISIIFIN



3. Chromosome and Plant Cell Division in Space (CHROMEX)

The CHROMEX payload is designed to determine whether roots of day
lily and Haplopappis Gracilis can be initiated and undergo
subsequent growth in microgravity at a level equivalent to that
which occurs at I g on Earth.

4. High Resolution Shuttle Glow Spectroscopy - A (HRSGS-A)

The HRSGS-A payload is designed to obtain high resolution spectra
in the visible and near visible wavelength range of the shuttle
surface glow as observed on the vertica! tail of the orbiter in
low Earth orbit. The glow is observed only on shuttle surfaces
which face the velocity vector, and it is hoped that the spectral
resolution of 2 angstroms will help identify the cause of shuttle
glow.

5. Auroral Photography Experiment - B (APE-B)

The objective of the APE-B is to obtain spectral images of
orbiter thruster emissions, shuttle glow, air glow, and auroral
air glow. Only shuttle glow images are scheduled in the Flight
Plan.

6. Investigations into Polymer Membrane Processing (IPMP)

The research objective of the IPMP payload is to flash evaporate
mixed solvent systems in the absence of convection to control the
porosity of a polymer membrane.

7. Radiation Monitoring Equipment - Ill (RME-III)

The RME-III payload measures the ionizing radiation exposure in
the orbiter crew compartment. The unit consists of a single
handheld instrumentwith replaceable memory modules.

8. Air Force Maul Optical Site (AMOS)

The primary objective of AMOS is to use the Orbiter during
cooperative overflights of Maul to obtain imagery and/or
signature data to support calibration of the AMOS ground-based
sensors and to observe orbiter plume phenomenology. No unique
onboard hardware is associated with the AMOS test.

g. IMAX

The IMAX payload is a 70mm motion picture camera system. The
camera and supporting equipment are stowed in the middeck and are
for in-cabin use. On STS-51, IMAX will be used to photograph
ACTS/TOS and ORFEUS/SPAS activities.

G. ON-ORBIT DTOs

1. Fuel Cell On-Orbit Shutdown/Restart(DTO 412)

One of the orbiter's three fuel cells will be shut down and
subsequently restarted in order to gain confidence that a fuel
cell may be shut down andsuccessfully restarted on-orbit. Also,
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the fuel cell will remain shut down for an extended period to
determine the magnitude of voltage degradation and the fuel cell
cool-down rate. This data will be used as a baseline for the r
future long duration flights to Space Station Freedom.

2. Payload and General Support Computer (PGSC) Singe Event Upset
Monitoring (DTO 656)

This DTO will determine PGSC random access memory susceptibility
to single event upset (SEU) caused by cosmic radiation. The
knowledge of PGSC susceptibility to SEU could le:adto procedure
and/or hardware and software changes to reduce the effects of
cosmic radiation on PGSC operations.

3. Thermal Impulse Printer System (TIPS)Demonstration (DTO 660)

The purpose of this DTO is to evaluate the operational capability
of the TIPS to uplink text and graphics via the orbiter S-band
and Ku-band communication links. The printer will be evaluated
as an alternative to the onboard Text and Graphics System
hardcopier and teleprinter.

4. Advanced Lower Body Restraint Test (DTO 668)

This DTO is to provide on-orbit evaluation of an advanced lower
body restraint which provides variability in positioning,
adjustable lower body flexibility/rigidity,and upper body
movement/reach envelope. The restraint will be used on the Aft
Flight Deck during Remote Manipulation System (RMS) operations.
Flight crew evaluations and photo/TV documentation will be used
as design data to support restraint development.

5. Laser Range and Range Rate Device (DTO 700-27

The purpose of this DTO is to demonstrate the capability to
provide the orbiter flight crew with range and range rate data
for rendezvous, proximity operations, and deploy operations. The
major objective will be to show that a handhel¢ilaser can provide
accurate and reliable range and range rate information, even if
the target does not have a laser reflector.

6. Payload Bay Mounted Rendezvous Laser (DTO 700-5)

Like DTO 700-2, this DTO will demonstrate the capability to
provide the orbiter crew with rendezvous data but w311 minimize
direct crew involvement for acquiring this data. The DTO should
demonstrate design capabilities planned for the Space Station
cargo bay laser. The DTO will interface with the Payload and
General Support Computer (PGSC) and will evaluate the feasibility
of using the PGSC for displaying data directly to the pilot.

7. Global Positioning System (GPS) On-Orbit Demonstration
(DTO 700-6)

This DTO will evaluate the performance of a GPS receiver in orbit
by comparing its orbiter state vector to that determined by
ground tracking and orbiter inertial measurement units. In
addition, if SPAS GPS data is available real-time, the accuracy
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of relative GPS will be evaluated using orbiter radar and laser
range finders as reference data. Data will be collected on the

_-- PGSC.

8. GPS and Payload Bay Rendezvous Laser Data Comparison (DTO 700-7)

This DTO will provide the data to permit real-time evaluation of
relative GPS and a more accurate assessment of the Payload Bay
Laser as a rendezvous and proximity operations guidance aid.
Specifically, the relative GPS as a rendezvous aid with respect
to ground tracking, the star tracker, and the Ku-band will be
evaluated by comparing in real-time their guidance solutions.

9. STS Orbiter Attitude Control Translation Thrusting (DTO 779)

This test will provide the data necessary to complete the
database of vehicle thrusting that is necessary to maintain
attitude during various unbiased attitude holds. These data can
then be used in the flight design process to refine the predicted
trajectory.

10. EVA Operations Procedures/Training(DTO 1210)

The primary objective of this DTO is to isolate and demonstrate
specific differences between training facility simulations and
operations in the actual extravehicularactivity (EVA)
environment. Additional objectives are to broaden the EVA team
experience base and demonstrate improved proficiency and
capability to support future EVAs including the Hubble Space
Telescope and Space Station Freedom assembly and maintenance.

H. ON-ORBIT DSOs

1. In-Flight Aerobic Exercise (DSO 476)

The objectives of this 0S0 are to document the effects of daily
aerobic exercise on (a) protection of left ventricular
dimensions, (b) postflight orthostatic function, and (c) the rate
at which these factors return to their pre-flight baseline values

during the postflight period. Also, the effects of regular
aerobic exercise on the maintenance of aerobic power and economy
will be determined.

2. Orthostatic Function During Entry, Landing, and Egress (DSO 603B)

This DSO will document the relationship between mission duration
and changes in orthostatic function of crewmembers during the
actual stresses of entry, landing, and egress. These data will
be used to determine whether precautions and countermeasures
other than the operational saline countermeasure is needed to
protect crewmembers in the event of an emergency egress.

3. Visual-Vestibular Interactionas a Function of Adaptation

(DSO 604)

The objective of this DSO is to investigate visual-vestibularand
perceptual adaptive responses as a function of longer missions
and to determine the operational impact on performance of entry,
landing, and egress procedures. The crew will perform
investigations0I-1 and 01-3.
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4. Evaluation of Functional Skeletal Muscle Perfo_ance Following
Space Flight (DSO 617)

The objectives of this investigation are to determine the
physiological effect of long duration space flight on skeletal
muscle strength, endurance, and power.

5. In-Flight Use of Florinef to Improve Orthostatic Intolerance
Postflight (DSO 621)

The purpose of this DSO is to evaluate the efficacy of Florinef
on postflight orthostatic tolerance using heart rate, blood
pressure, stroke volume, and other cardiovascular responses to
orthostatic stress.

6. Gastrointestinal Function during Extended Duration Space Flight
(DSO 622)

This DSO will measure changes in gastric emptying rate, estimate
changes in gastrointestinal motility, calculate intestinal
transit time and estimate the percentage of chalngesfor gastric
emptying rate and gastrointestinal transit time.

7. Documentary Television (DSO 901)

The DSO requires live television transmission or VTR dumps of
crew activities and spacecraft functions which include: Payload
Bay views, crew activities, in-flight crew conference/press
opportunities, and unscheduled TV activities.

8. Documentary Motion Picture Photography (DSO 902)

The DSO go2 requires documentary and public affair motion picture
photography of significant activities which bes;tdepicts the
basic capabilities of the spaceshuttle and key objectives. This
DSO includes motion picture photography of flight deck
activities, middeck activities, and any unscheduled motion

picture photography.

g. Documentary Still Photography (DSO 903)

This DSO requires still photography of crew activities and
mission-related scenes of general public and historical interest.
Still photography with 70mm format for exterior photography and
35mm format for interior photography is required.
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