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INTRODUCTION

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 abjectives specified in the Flight
Definition and Requirements Directive and the requirements of the STS-51
F1ight Reguirements Document.

The flight profile used for this Flight Plan is for a launch date of
July 15, 1993, at 8:20 CDT. Orbiter 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 (Appendix K, 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 FDl 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/S1/FIN
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| FLIGHT: STS-51 | EDITION: FINAL, PCN-1 | PUB. DATE: 6/25/93
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SUMMARY

TIMEL INE
GMT__ (D:H:M) MET (D:H:M) CDT_(D:H:M) !FD/ DOY | BETA | MOON (. HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT _(D:H:M) MET _(D:H:M) CDT (D:H:M) |FD/ DOY | BETA MOON(. HOUSTON DATE | FLIGHT EDITION PUB. DATE
197:01:20/ 197:13:20 | 000:12:00/ 001:00:00 | 196:20:20/ 197:08:20 | 2/196CDT | 7.2 JULY 15,1993 STS-51 FINAL, PCN-1 6/25/93
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GMT _(D:H:M) MET (D:H:M) CDT (D:H:M) [FD/ DOQY | BETA | MOON (. HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT_(D:H:M) MET (D:H:M) CDT _(D:H:M) |FD/ DOY | BETA | MOON (. HOUSTON DATE | FLIGHT EDITION PUB. DATE
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CDT_(D:H:M)

GMT (D:H:M) MET (D:H:M) FD/ DOY { BETA | MOON (. HOUSTON DATE | FLIGHT EDITION PUB. DATE
198:13:20/ 199:01:20 | 002:00:00/ 002:12:00 | 198:08:20/ 198:20:20 | 3 /198 cot 12.3 JULY 17,1993 5$75-51 FINAL, PCN-1 6/25/93
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GMT _(D:H:M) MET (D:H:M) CDT_(D:H:M) |FD/ DOY | BETA | MOON (. HOUSTON DATE | FLIGHT EDITION PUB. DATE
199:01:20/ 199:13:20 | 002:12:00/ 003:00:00 | 198:20:20/ 199:08:20 | 4/198CDT | 14.2 JULY 17,1993 $TS-51 FINAL, PCN-1 . 6/25/93
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GMT __(D:H:M) MET _(D:H:M) CDT_(D:H:M) |FD/ DOY | BETA | MOON O HOUSTON DATE | FLIGHT EDITION PUB. DATE
109:13:20/ 200:01:20 | 003:00:00/ 003:12:00 | 199:08:20/ 199:20:20 | 4/199¢CbT | 16.0 JuLy 18,1993 ST5-51 FINAL, PCN-1 6/25/93
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GMT _ (D:H:M) MET (D:H:M) CDT_(D:H:M) |FD/ DOY | BETA | MOON . HOUSTON DATE | FLIGHT EDITION PUB. DATE
200:01:20/ 200:13:20 | 003:12:00/ 004:00:00 199:20:20/ 200:08:20 | 5 /199 CDT 17.9 JULY 18,1993 $75-51 FINAL, PCN-1 6/25/93
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GMT_(D:H:M) MET (D:H:M) CDT_(D:H:M) [FD/ DOY | BETA | MOON . HOUSTON DATE | FLIGHT EDITION PUB. DATE
200:13:20/ 201:01:20 | 004:00:00/ 004:12:00 | 200:08:20/ 200:20:20 | 5/200C0T | 19.8 JuLy 19,1993 STS-51 FINAL, PCN-1 6/25/93
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GMT_ (D:H:M) MET (D:H:M) CbT_ (D:H:M) |FD/ DOY | BETA | MOON . HOUSTON DATE | FLIGHT EDITION PUB. DATE
201:01:20/ 201:13:20 | 004:12:00/ D05:00:00 | 200:20:20/ 201:08:20 | 6/200CDT | 21.8 JULY 19,1993 5TS-51 FINAL, PCN-1 6/25/93
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GMT (D:H:M) MET (D:H:M) CbT_(D:H:M) [FD/ DOY | BETA | MOON . HOUSTON DATE | FLIGHT EDITION PUB. DATE
201:13:20/ 202:01:20 | 005:00: oo/ 005: 12: oo 201:08:20/ 201:20:20 6/201 CDT 23. 7 JULY 20,1993 $TS-51 FINAL, PCN-1 6/25/93
. T— 1 T T 1 7 T T T LI L LA | T T 71 T T T T
CbT 201 ( J 1 " b 1 12 \ e 14 15 15 1 15 1b 20
9 10 1 12
MET :005 AT PR I IR T N ..r.l..l. T PUE TN i ..?.h.l.,l“?..h.l. T T TR TP TP T T FET O T Pee ol T ST I
A
K 13 LT Peio ncia
s | BE S pml e e
VF
5 1 E RCS ulwm M RCS SLEEP
E BURN b N 1 BURN
N
N R||R o |In
1
FILTER
CLEANING PRE SLEEP
p/1v0q P/TVO
act | ['acr| EXERCISE
MODK | | APE
H
f ce
PL | rRsEs 8| Hesas RE
3 oc
oK | SETUP(S| oPS g¢
P €
T X
N | ' (;;
DAY /NIGHT
ORBIT al 82 83 a3 a5 86 B7 88
= T - 3 — T T
£ARTH : ¥ A A % x -
TRACE s , S, 3, 3, X, >, PN
e ey - R g — B - d
~GDX =035
-GDS —10$
CONT ~MIL —pis s
COVERAGE MY es BV
~GDX -105
Pr———— Es-'-ﬁ —— P — ~DKR
E = | E
TDRS I’} H __1 m w E M
ATTITUDE +YLY, -ZVV +YLY, -ZvV
ou“ﬁ“lTF‘WT—Ws RF W/0 THR TET! ova -IW o WAD GUT NORM W/FES
P HRSGS TEMP STOW ®0T0 656 PESC SINGLE EVENT UPSET MONITOR
NOTES:
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GMT__(D:H:M) MET (D:H:M) CDT (D:H:M) [FD/ DOY | BETA | MOON . HOUSTON DATE | FLIGHT EDITION PUB. DATE
202:01:20/ 202:13:20 | 005:12:00/ 006:00:00 | 201:20:20/ 202:08:20 | 7 /200 cov | 25.6 JULY 20,1993 §T5-51 FINAL, PCN-1 6/25/93
T T T T T T T T T T T T
COT  :201 A T T T T T T T T corteer { 7T T A R I reyErTTy ! WET <005
12 13 14 15 16 1 18 19 20 21 22 23 0 :
MET :005 T T 29 Tl PR W DS P TR T B0 Y T e SRR ey PO I P {..I-.I,-J N AN TN TN PIC P PO T TS PO I I T W AT T P TP PO T N
I{{y § A oy
ML : NEL5 1R +h i J
TS uliv 3 :&"I-; N VM o v
2 P
SLEEP H H K RCS 7B R . H
vilv I BURN s T v
RILR N s T R d
T
5
[
POST SLEEP . . MEAL
1
P
é p wns‘ f PIT p/TVOS P/TVOSH P/TV05
I erp(¥ 1 LAATVOS] derup] {'acT L | acT ol eV oA
: MDDX |¢ Mook | | AP [ | MDDK
. _ b
: 11 2 T P{H H
i A i 1AR R A
1 : i P P[S s C
PL S i [p/Tv08 S Ei&] HRsas G| HrsGs | |HRSGS T
: 5 | RCT APE oPS 3] ops || sTow A
1 £ y clp P P
& T :
u v M I <T§ :
[ . P Pl B A taal, ataaleats I
AT NTGHT S—— I * *
ORBIT L 89 . 90 I} 31_{) ] 93 , 93 _, o 95 9%,
y 5 =P 5 = — = =z B ) T e BN m T i , e e o NI S
Fory - —_ Htry 3 L_— * 8 5 < H% A S, - - L 1
EARTH S R “‘ &g B SN Lvnds AL % 7oy
TRACE ’ N3—: ’r ’ 3 ’ 5 , A = ’ N U ’ v ., ‘
— == e =T =105 = =i =¢bs
—DKR — 105 —DGS -G0S —MIL
CONT ~BKkR e MIL “Wi o e
- - - — ~ BD,
COVERAGE -MIL —MLX ~—BDA -MLX A
~MLX —BDA —DKR —DKR
—BDA —DKR — 105 —Gbx
E A fp— == 1 = " pre—— | p———
TODRS "] m H H E
ATTITUDE T HYLV, -ZV¥ i t 4+YLY, -ZVV 1 HLY, -Zvw ———
MU | ———$1MD DUMP ———1
YLy, -Zvy @ORE SURF W/0 THRUSTER d MULT AXIS RCS
@DTO 656 PGSC SINGLE EVENT UPSET MONITOR BORB SURF W/0 THRUSTER BURN
@S0 476 AERUBICS OO0RB SURF W/ THRUSTER B HRSGS TEMP STCW P/TVO6 SETUP
NOTES : #DT0 660 TIPS FT DK
: e+YLY, -2yv
8drE SURF
W/THRUSTER
|
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GMT__(D:H:M) MET _(D:H:M) CDT_(D:H:M) |FD/ DOY | BETA { MODN . HOUSTON DATE | FLIGHT EDITION PUB. DATE
202:13:20/ 203:01:20 | 006:00:00/ D06:12:00 | 202:08:20/ 202:20:20 | 7 /202CBT | 27. 6 JULY 21, 1993 STS-51 FII‘IAL PCN- 1 6/25/93
T 1 T T I T T T T T
cor 202 | 9 1h 1 15 . 1 1 T T T T T T T TR T T T T b
1
MET 1006 ..l‘..l..u..1..1..|..|..ﬁ“ -.|..|..1..|.,!.1|..|..|..I..1 ? l..l..?ul llujllluj N ..1..r..|..9|..|..l,.1..1|0ut.‘I..lul “1“2
NC L]y NCp7 [P C
STS axis| bl v i 1§
S| v
RCS Miu RCS f SLEEP
BURN L] BURN
V||V
Ri|R
I
P
t| bmodt§
VO
EXERCISE
5 "‘ED‘I;;JKP é"' SO 476 PRE SLEEP
£ B
H K
iz}
1 P/TV08 | ExeRcisE
5%2 FT DK DSO 476
6
PL
DAY /NIGHT
ORBIT
EARTH
TRACE
CONT
COVERAGE -GS —10s
-G0S -—DKR
-GDX —
E ] 3 =} — = frnmy— e = o = — [—
TORS W s mep— (rp— {mp— e—
ATTITUDE ———+YLV, -2V¥ “i HU; +YLY, -ZV¥
I
0 R sTEn @i TLV, -ZVV o RAD 0OUT NORM W/FES
@1 b6s /. LOWER BODY @DTO 656 PGSC SINGLE EVENT UPSET MONITOR
RESTRA:i, TEST
NOTES: ®AIRGLOW
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GMT (D:H:M) MET _(D:H:M) CDT_(D:H:M)} |FD/ DOY | BETA MOON.) HOUSTON DATE | FLIGHT EDITION PUB. DATE
203:01:20/ 203:13:20 | 006:12:00/ 007:00:00 | 202:20:20/ 203:08:20 | 8/202¢CDT | 29.5 JuLY 21,1993 $TS-51 FINAL, PCN-1 6/25/93
T T 1 T T T LI ¥
T R T S AL I P AL I AL ISR LA SR § weron
12 14 15 16 17 18 19 20 21 22 23 0 :
MET :006 [T POT P T DT TN BTN R T TS e vl T O NN PR T PUR TN TN T T T PR R U TP TR T P I S P PR O P Tl P T P
A Al Alp A A 'y
'I. ;f_ NC a{ NE10 NCOF T} ] c
Uy v res | acs | B axis (Al | Axis A
STS SLEEP mhwu BURN | M surn | X RCS g RCS R T
NFN y M BURN BURN ]
I R y P R
I x 1 E
R
M
s | o0
POST SLEEP . p| oo8 MEAL
L ¥ Surve
u
P
070 b!woa
668 ETUP P/TV04 ACT RETR
P
A
A
PL s
i
T
U
DAY /NIGHT
ORBIT 105 106
EARTH A .
TRACE 5 5
P et i e S LN, et — ]
=T
—OKR BDA
CONT —DKR
COYERAGE
e L — L-JII*—— YLY w — FaYLY ZVT‘i t T6T TRK
W, W —————— LY, - . - t
ATTITUDE MU | t-RCS FRCS
0+YLY, -ZVV aGTEP 1 BRMS HTR ACT @MNVR TO PRECRAGLE @MNVR 10 CAPTURE
8DSO 476 AEROBICS o RAD OUT NRM/NO FES
8+YLY, -ZVV
NOTES: @DTO 656 PGSC SINGLE EVENT UPSET MONITOR
8DT0 700-5 1CS
®DT0 668 ADY. LOWER BODY
RESTRAINT TEST
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GMT (D:H:M) | MET (D:H:M) | CDT_(D:H:M) [FD/ DOY | BETA | MOON ) HOUSTON DATE_| FLIGHT | EDITION PUB. DATE
203:13:20/ 204:01:20 | 007:00:00/ 007:12:00 | 203:08:20/ 203:20:20 | 8 /203 COT 31.3 JULY 22,1993 $TS-51 FINAL, PCN-1 6/25/93
T T T 1 T T ] T T T T T T T T T T T T T T T T T T T
o7 :203 | 1b ) 1 1 13 14 15 16 1 1 1b 2b \
0 7 9 10 1
MET :007 R ..1.1.‘t..|,.l.i M TPTPR B P T I :l'i atae b, 1 .l..|..|..1..!..1..7..1..(.‘|x.I..l..l..[..l..l.,ll.n.I..vul,h
4 ol|; [k P 113
A Al T HE b R Milf
st |m |, VALY R | d
MRVR . Pllwd] ® MMy SLEEP
£ IELIR: Y[lw
N HINEE 3 Yy
T "hr il " 0 R
s
SPAS
RICS PHOTO SEQ [E, BERTH PRE SLEEP i
;
RR M Yo
SEMIe
RS
P/TV04 ACT RETR 4 P
L
B B
N K
T E
E M
ceC
I I
PL 1ls T PE
vib v MK
olg B X
D F
N bl TN N TS N
[ PAv/NIGHT
URBIT 113 B N VT 18 ms__ | 125
e : G e R 5 o =7
A J - sFor, ? ey . o =
EARTH d] ”\ NS ‘\ |§’-« A . Iy N Pow .
TRACE , ’ ‘p " ‘ ‘ U AT U S T
£ — — — -~ " PR
~GQDX —105
CONT _.(E?.'s!" 06 - 108
—Ths :
TORS W . y f——— —————— et — fmep—
ATTITYDE SOLAR TRK ———— T 1 '
——-7LY, +YVY 1 -ZLV, -YVY
8010 700-5 TS 8-7Lv, +YV¥ ~ll.V. ~YVV @DS0 621 IN-FLIGHT USE OF FLORINEF
8DTO 412 FC SHUTDOWN/RESTART
@DTO 656 PGSC SINGLE EVENT UPSET MONITOR
NOTES:

FLY

PLN/51/FIN 1
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GMT _(D:H:M) MET _(D:H:M) CDT_(D:H:M) |FD/ DOY | BETA | MOON .) HOUSTON DATE | FLIGHT EDITION PUB. DATE
204:01:20/ 204:13:20 | 007:12:00/ 008:00:00 | 203:20:20/ 204:08:20 | 9/203coT | 33.2 JULY 22,1993 STS-51 FINAL, PCN-1 6/25/93
T A S S R S I S IS S S I

12 13 14 15 16 1 18 19 20 1 TIG 22 23 g MET:008
MET 1007 TN PO T TP T T PR T PR --I-d--lul--l--l..r.,l..l..x..l.l..l..l..l.|. T N T B, T I [T T I
-MD h c A - ¢
M E R F G U EF: i
AL R 7 § & § Y K|g|y i
STS SLEEP w Mull  E 3 FCS €/0 Bl { ul®
Nuldu 1 H v IR c
R ? ¢ vicid A
RIIRMLRT T ¥ RIS % F
7 T
POST
P/TVOGT ¥ T
EVA v v FILTER
POST SLEEP “ | Ent 0 & MEAL  llog  |cLeanng
PREP 9 0 9 0
N N
F F
R R ES
S| oo |8 g0
4 oto | D10 o et
P PLB P 700-6(700-7 04 M
¥ burvey § STOW | STO £
1] ) L L E
P N R
P T
5 4 ce
M P/ Tv07]
PL s {HAX ¥ 3E
2 RELOAD MK
T E
U Z X
Y L8 ia iy
DAY /NIGHT
ORBIT 121 122 123 128 __ 176
EARTH . X 5 W x5 i
TRACE [ 3 ? 5 > » » »
Y. S st s nat—_ .. R g A g ——, g i, R - e
=DRR =105 —b6s ~6DS %05 Gitn
—DKR —-DGS —MLX -GDX -~ MIL —MLX
CONT ~0GS MIL o MEba i N ML
- - — - - )
COVERAGE MLX —6DA —DKR —~BDA -DKR 68
—BDA —DKR ~ 105 —DKR --GOS
--DXR —10S -D&S —GDX —GoX
TDRS E m—— pr—— (mm—p— prmm—— r— —
W H | s 1 —= 1 w #{
7LV, WY ——————HuD ) FAMOS
ATTITUDE ’ My 2LV, +YWY d ¥ ~ZILY, +YV¥
@050 476 AEROBICS @-ZLV, #YVV & AFU ATR ACT o APU WTR RECONFIG
@DTO 656 PGSC SINGLE EVENT UPSET MONITOR 8DSO 604 0I-3 VISUAL VESTIBULAR  @-ZLV, +YVV
@RMS HTR ACT 90S0 621 IN-FLIGHT USE OF FLORINEF  @THRUSTER EMISSIONS
NOTES : ®DTO 700-6 GPS ON-ORBIT DEMONSTRATION
@DT0 700-7 GPS & PLB RNDZ LASER DATA COMPARISON
8DSO 604 O1-1 VISUAL VESTIBULAR

FLYT PIN/B1/FIN 1
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GMT_ (D:H:M) MET_ (D:H:M) CDT_(D:H:M) |FD/ DOY | BETA | MOON .) HOUSTON DATE | FLIGHT EDITION PUB. DATE
204:13:20/ 205:01:20 008:00:00/ 008:12:00 204:08:20/ 204:20:20 9 /204 COT 35.0 JULY 23,1993 STS-51 FINAL, PCN-1 6/25/93
T T T T T T 1 T T T T T T T T T T T T L] T Ll T T T
cor k204 T R T b A 14 14 ( R L S L L TR
2 1 11 12
MET :008 TS FUTT DUV PR TR UV I DUT I SUU D PR B0l T T ...,s'.l..l..l.. ..l..t.,l..7|,.|..|..|..?..|..l..|..gl..r..l..-..Io..h.l..!..1“1“1..14.
Tk
STS FC 6 E Y v
E[|viY
D R Q
CABIN STOMW PRE SLEEP
1
C
s
T
0
W
PL
DAY /NIGHT
ORBIT
EARTH
TRACE
CONT _sG'.l:.)s),( —DKR
COVERAGE eSS ~— KR
-1,
TDRS E # F:_'J ! - ,Fl ! —— #l ! MI ! p— A ——— _m—rll
ATTITUDE -ILY, +YVV jlm;ﬁ -ILY, -YVY
@010 312 FC SHUTDOWN/RESTART @-ZLV, -YVWV @050 621 IN-FLIGAT USE OF FLORINEF
NOTES:
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GMT (D:H:M) MET (D:H:M) CDT (D:H:M) [FD/ DOY | BETA MOON.) HOUSTON DATE | FLIGHT EDITION PUB. DATE
205:01:20/ 205:13:20 | 008:12:00/ 009:00:00 | 204:20:20/ 205:08:20 | 10 /204 €OY | 36.7 JuLy 23,1993 STS-51 FINAL, PCN-1 6/25/93
T T T T T T T T ¥ T T T T T
G A TR L I S LAY B VPP B B S B B B A MET:009
13 14 15 16 1 18 19 21 22 23 0 :
MET : 008 TN P T TP PR T e T T T ..l..l..l..(..l..l.ll-. TN PR PO PET T FUE T PR PO TN DU DRI (NPT PR TP U PO e T
| P 1P
u R0 MINE
U bfgsy 11 ulve
STS SLEEP MLV F A
M My he
N N
v E vIEE
R D R|§
D K
E
POST SLEEP DEORBIT PREP 0 S
C
R
B L
1 A
T N
D
B I
U N
R
[ Y] g
LA} k.
*
050 | pso
PL 604 603 8
DAY/NIGHT
ORBLT 137 138 139 140 131 13z 143 144
= — >—= = .? = r4 — S e S \/Z(Tf
EARTH : 2 A B, - A 03] f /\r'f \
TRACE 5 5 y 3 , , »
Y, (T ot vyt ] e T ol e N e ent—) e ]
=T ~DKR —108 DS —%0s
—DEKR —10% —D&S —GDX —MIL
-105 —DGS —MIL —MIL —MLX
CONT ~p6s —MLX —MLX —MLX - BDA
COVERAGE -MIL —MIL —BDA —BDA —GDX
—MLX —BDA —DKR — DKA --GDS
—BDA —DKR -108 ~GhX -MIL
o R XSl j f D/0 BURN i
ZIIV, -TVY L - ! F- i
ATTITUDE My | IMU/VERTF ——— F—ENTRY —1
®050 476 AEROBICS  @DSD 604 01-3 VISUAL VESTIBULAR
@DSC 603 B ORTHOSTATIC FUNCTION * [DErB T 1* [ e
. BURN LANDING
NOTES: 8/20:59 8/21:59
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Ut IAILED
TIMELINE

5 MET 1§ STS 51 (FDO1)
R DAY 000 T
e EOvERAGE 00:00 STS PL - McC
) 3
] Activities prior to 0/02:30 MET are located in the ASCENT i
and POST INSERTION checklists. Orbiter attitude when entering
the FLT PLN is -ZLV, -YVV,
01:00 | -
orel It FDOL EZ ACLIVATIES: s
. MO10W H20 TK Nz REG INLET SYS 2 VLY - CL !
v GG R:ﬂort Cabin Pressure from S66 ENVIRONMENT, |
Abp 1 L 01 meter, and Fluke Pressure to MCC
NxsM, 3 LAMP_TEST (ORB OPS, EPS) {5 Min) »
IMg - SMK_DETH CKY TES -
[Ilen ] (ORB OPS, ECLS) (S min) [
[ig CPA OPS {ORB OPS, CREW SYS) (15 Min)} A
0
v U] - :
R S
L 02:00 — -
A1(B1) : ;
3 Junomnm_i A
| ¢
v K
I
4 | UPLINK
. - A6L HTR ENA - AUTO 105/ASE_MIR_ACT N pL RCOR -
Y (ORB OFS, ST) Pri_sl (T0S DFY, POST _INS OPS) - 6 “stop
ore| ] - {COMM mode) : ACTS/TOS ACT AND_ i
3] %%&D (PHOTO/ TV, © ACT. (Y0S DPY, posj__p_%!ig - :
v QUICKDON MASKS ' )  C INFORH CREY
286 4 Unstow, Install, Verify (TGS DPY, PREDPY CHECKS) - | CewR N
Rsxmy 03:00 — operation ACTUA —i TV uum-.{,u;
BIH{" (T0S DPY, PREDPY (H 3 (ggg c:&)
3 Ii ? ’ A(Tos DPY, PREDPY CHECK INFORM CREW
11 [sM_203 acts_sarEty » PREDPY CHECKS) g
= |§7—‘i—nj T0S_PREDEPLOY C/0 GO INT PWR
8/0 :cs LK HIRS ON - ITEM 3 + 1(2) EXEC (*) i, Bs"f.}ggﬁ‘-‘v"’” "
7 Eons ovzs. &5%; P PL OPS, CHROMEX) =
A A %mns ops, , !
] R2 EBLR PHR lthreeg - OFF :
1 4
1) R_INU A 5
G " STAR PAIR (A1) PORS OPS, RMS C/0)
H U A/AUTO/VERN Init MNVR &t $S 2 tm}
T 0a:00 ! '_ -
L= = 73

FLT PLN/ST/FIN
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m
Pl

AT

Pt T

HH oo

[— O
H -z

NT
OVERAGE

MET
DAY 000
0__.
A1(91)
RN |

ORBF__

lilllllllllll.
-
1

A .. ,
-<r~n——~———~—%—;qq>

STS 51 (FD 01)

STS
M_LLLGN_-_S_J.BK (oR8 0PS) RMS_CHECKQUY

- PDRS OPS, BMS C/0)
TE=2 vL OM=90 52 Cmn}

A/AUTO/VERN Init TRK

(RIOMED, D5Qs)

QCAC SETUP
(ORB OPS, CREW SYS)

(bSO 604)

RMS PLB SURVEY

= IYA
(PL OPS, RME-1L1)

HECK!

T

[ Tv (TORW)
[ (CREW CNTL-PLB)

| UPDATE (TORW)
| DFLY PAD

| INFORM CREW
IMU TO DESELECT

MCC

1y
05:00 1 MEAL RMS_PUMERDORN -
1 {PURS OPS, RMS PWRDN)
Note: Do not stow MPM's
3 A Do not turn HTRs OFF L
i}
§ B
MPROVEMENT _MANEUVERS
AL(B2 ACCURACY IM ] ACCURACY TMPR i
I (o/g?u 1 (T0S DPY, PREDPY CHECKS) (T0S DPY, PREDPY CHECKS) i
[ or8{ | MEAL L
5] a I
as(e20) 11 (ORB OPS, EPS)
= AUTO/VERN | z [
6: 00 h - A AUTO
y (M)BZO 18 Al2 APY HTR GG/FU (three)
ﬁ :‘ﬁgﬁ‘{,ﬁ"" h BURN_JNITIAL1ZATION MANEUVER [SM 203 ACTS SAFETY BURN_INITTALIZATION MANEUVER | b 1y
T AYTO/PRI {T0S DPY, PREDPY CHECKS) (T0S DPY, PREDPY CH [ only 21°
ad)b20 RCS LN mni gFFE)-(EC TIPS ACTIVATION (DTO 660)
AUTQ/VERN ITEM 4 + 1(2) (ORB OPS FS, IIPS) -
(A2)B1 H PLOY ATT PRI RCS LN HTRS ON - | INFQRM CREM
AUTO/VERN | (ToS DPY, DPY OPS) ITEM 2 + 1(2) EXEC (*) 60 FOR PRI
1 p/1¥02 ACT {SAT_DPLY ACTS/TOS) A T P Tec%gsg)
FREE/VERN | PHOTO/TY, PJIY SCENES) TOS DPY, DPY 0PS) i
= / J (PHOTO/TY, & ( ' | (CREW CNTL-PLB)
30 AUTO/VERN | g
$ G 07:00— 103 P1_SETUP
i Is .E (YOS DPY, PREDPY CHECKS) -
[ ore| 17 | UPDATE (TORM)
6] 1o | BURN PAD
1 DPY FLT RULES
3 ] ACTS_TQ _TRANSFER_ORBIT CONFIG | ypy Nk
7] = (T0S DPY, DPY OPS} EARLY TDRS H/0
| nFoRm cREn
1| R2 HYD CIRC PUMP (three) - OFF DEPLOY_COUNTDOMN | G0 FOR DEPLOY
(TOS DPY, DPY_OP
1M (A4)B1
— - ACTS/TOS
FREE /PR 11 4 ACTS/TOS DEPLOY (07:58) 4 EPLOY ACTS/T95 TT0S BFVT—— L.DPY {7 :58)
00—+ DEPLOY ACTS/T0S 1 )
bl
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é MET } STS 51 (FD 01)
CONT DA.
EX  COVERAGE STS PL MCC
(M()lgziou { SER_HNYR . B
s - L
l FREE/PRI |E (T0S DPY. POST-DPY 0PS) 105 ASE HTR_ACT
1P (TOS DPY, POST-DPY OPS) -
AUTO/PRE {4 4 OMS BURN (08:15) L
1{ 4 MHVR TO PROTECT ATT L
I AUTO/VERN_' P R
0 CLOSE & LATCH FWD ASE
D FREE/VERN |R L
56 / 0 RMS MNVR TO SRM MONITOR (105 DPY, POST-DPY QPS)
s ] L
I[ 0“;’ | 4 TOS SRM IGNITION (08:43) -
R2 HYD CIRC PUMP {three) - GPC L
n “‘RTL/VER'{I__ Change DAP A to Al UPLINK
3 = = A H KU TO coMM
09:00 — TG=2 BY=3 OM=90 (PL OPS, SPAS) [ 21° B + MASK
AL(e1) ' A/AUTO/VERN Init TRK L
AUTO/VERN |5 .
L 06 UHF MODE - OFF r
4V PRIVATE MED!CIAL CONFERENCE H
1y mum ser For waTER B
; ACCUMULATION TORING {DTO 656)
: Insert PGSC MEM EVT MON DISK 3
] Reboot PGSC 3
3 44 After beep, press F key |
= < "g}fgklgg#%g'f)m PRE-SLEEP ACTIVITY
1 RB OPS, CREW SYS) i
I A/AUTO/VERN Init MNVR at SS (ORE OPS L
00—V |
10:00 IMU ALIGN - § TRK (ORB OPS)
1 MNYR (TRK) -ZLY, -YVV Do not perform
0 OB 16=2 BY=3 OM=90 SUPPLY WATER DUMP
]S_j s [ A/AUTO/VERN Init TRK 5
1z
qi.
11:00 -+ V -
{3 i
. Jy L
- SLEEP B
ore| | i
9 -
12:00— | " L
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} MET 1} STS 51 (FD 01)
ONT DAY 000
e EOVERAGE 12:00 — ™ STS PL MCC
Targe1) |
1 AUTO/VERN |
H 13:00 —
D -
5 |
ore|
i 10]"]
1z
L
1v
14:00— SLEEP
l] Iy
v
: 4v
D ]
R 0RB|_-
[ 1l
3  15:00—
I i 1600
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! e 4 STS 51 (FD 02)
R CONT
ex EOVEmmse T STS PL _ Mcc
AL(B1} |
AUTO/VERN |
o ORB| -} B
K 12|
17:00 —
. SLEEP A : =
OCAC FILTER CLEANING ]
CPA OPS (ORB OPS, CREW SYS) (15 Min)
EXERCISE (1 Hr/AN1) i
onB| - MF14M Al ANL P -
15 i
D 13 i CRIM TEMP _ _ . T, CMDTEMP _ . [
R 4 18:00-: SEQ VIME _ _ _:_ _:__, CRIMTIME _ _ : : —
[ 1y INFLIGHT AEROBIC_EXERCISE (DSO 476) i
¥ (BIOMED, BSOs)} CDR, MS2
D ul Step A (2 hrs prior exercise), and B 3
G 1 EXERCISE L.OG (DSO 617) (BIOMED, DSOs){A11)
5 FLUID/MEAL_LOG (DSO 621) (BIOMED, DSOs) MS3
I] I 19:00— w:l Ir‘l.{'r Arpnnres {350 “076) ’_"Pl Tarer
] BIOMED, DSOs) r FUEL CELL
CDR, MS2) L PURGE
M i Pulse Rate L
108 ORB] POSI-SLEEP ACTIVITY
LxD 14| (ORB OPS, CREM SYS) i
D II]: i B
" | Rty i
I ] SUPPLY W o
i ] | PGSC UPDATES
0
s ] |
v 20:00— | - o

3-6

FLT PUN/BI/FIN 1

§/25793



— o=
—_— oo

i i

oe—t -

[
[— L

— omo

MET
DAY 000

(A1)B1 -~
AUTO/VERN |

INRTL /VERN

22:00 —
AL(B1)
LVLH/VERN |

ORB
16

nmw_____________|Ii;
l,ll

{A1)B1 4
INRTL/PRI |

(A1)B1 |
AUTO/VERN |

23:00

(A19)B1
| AUTO/VERN -

AL9(B1)
AUT(/VERN |
ORB

17
00

20:00 —
AlL(B1) |
AUTO/VERN |

B[

ors| T
15] ]
% 21:00-
= 4

NONR—— T e N Q W

60: 00—

A
T
T
“

n
1

[—= 4]

w e

=0 =4

STS

019 ALCAS PWR-OFF Mount COAS-AFT

MNVR_IMU_ALIGH/COAS CA
STAR PAIR (Al
A/RUTO/VERN Init MNVR at SS

IMU_ALIGN - S TRK (ORB OPS)
AS CALIBRA (ORB OPS)

MNVR (TRX) -ZLY, -Y¥Y
T6=2 By=3 OM=30
A/AUTQ/VERK Init TRK

019 LOAS PHR - OFF Stow COAS

-0RB
ORB OPS, OMS)
2 Cm)

HITE TIG (2%:53)

DAP: LVLH

= +
ORB OPS, RCS)
2 Cmn)

CIRC TIG (22141)

STS 51 (FD 02)

“

POSI-SLEEP ACTIVITY
(ORB OPS, CREW SYS)

Do not perform

SUPPLY WATER DUMP

~

ITQRING (DTO 656)

PGSC UPSET MONITORING
Exit PGSC MEM EVT MON Disk

Foltow instruct. on screen

ABL PORT PMS HTR (two)-AUTO

PL

PADM_SETUP
(ORB OPS, PGSC)

AS CALIBRATION L

STAR 1D: -1 14, VEGA
STAR AVAIL: 20:24 TO 21:07
-Z A BIAS s -
UPDATE TIME: [/

RMS_POWERUP
(PDRS OPS, RMS PWRUP)

P F AS D
(PHOTO/TV, P/TV SCENES)

SPAS GRAPPLE
(PDRS FS, S.EIE_D.EZLDJ)

REEUS/SPAS_DPLY)

B/1¥03 ACT {OF
(PHOTO/TV, 1[71 SCENES)

T — mNYR_{JRKY -ZLV, +¥V¥¥

1G=2 BV=3 0M=270
B/AUTO/VERN Init TRK

Change DAP A to Al%

Deselect IMU per MCC call
MNVR_SPAS GYRD COMP ATL (TRK)

T6=2 BV=5

P=0 Y=270 OM=315
B/AUTO/VERN (23:16) Init TRK
On MCC go: A/AUTO/VERN

ITEM 21 CANCEL

L_STAT E
(PL °P55 SPAS)
R

163 SETUP/PHRUP
(PL OPS, 700-5 TCS}

PA A E; T
{PL OPS, SPAS)

DT0 668 SETUP
(ORB OPS FS, DIQ 668)

BQRESIGHT CAMR C/0

(PL OPS, SPAS)

SPAS_REACT1VATJON/CHECKOUT
{PL OPS, SPAS)
Steps 1-4

On MCC go:
AS REACTIVATI

p
{PL OPS, 3SPAS)

RECK

MCC

L UPLIRK
REFSMMAT
| NORMALIZAT'N

| UPDATE
| ORBITAL MNVR
PAD

L

[~ TV _(TDRW)
(CREW CNTL

L - PLB)

[ INFORM CREW
- GO FOR ACT |
| INFORM CREW

[ MU 10 !
DESELECT |

INFORM CREW
GO FOR REACT

i
i
[ INFORM CREW
- 60 FOR DB
COLLAPSE |

L INFORM CREW
| GO FOR DTR
RESET

UPLINK
[ BORESIGHT CMD
— TIMES

3-7

FLT PLN/S1/FIR

/10753



H— mOmA

—3r

[— -

i XTI
HH woo

=~

M- woo
=T

HHH e

— 2

— 2

MET
DAY 001
Jmo(el) |
AUTO/VERM |
(A19)81
AUTO/PRI

AUTO YERN
Al9(B1) 1
AUTO/VERN-

{A11)B11 t

AUTO/VERN |

01:00
A11(B12) |
AUTO/VERN |

ORB
18

A
T
T
i
1s
Y
R
I
D
E
P
L
0
Y

{A11)B12
AUTO/VERN-|T
FREEé ERN

MeE)tte

02300 —]
a7(87} |
AUTO/VERN |

111 S AR |
- 3
]
i l f
It =)

A7(B7} |
LVLH/PRE ] |
Auto PRI T

g Autorven |1
i ‘ 00—

bl

4

4

STS

GYRO SCALING
(PL OPS, SPAS)

(RNDZ,

Unberth / Mnvr to Release Pos,

Mnvr To Relearie Att

Spas Door Test

SPEE Deadface

SPAS Release

Init TARGET TRK

Establish VBAR

RMS Powerdown

SEP 2 T1G (3:30)
RICS MNVRS / Ku to Comm

-Z Target Track / Ku to Radar

.y

/ SEP 1

STS 51 (FD 02)

L1 FLASH EVAP CNTLR PR1 A(B)-OFF
|PET 0 = 1/01:45:00 |

PL

BQRESIGHT CAMR 0OPS,

(PL OPS, SPAS)

(BIOMED, DSOs)
Step A - Setup

EXERCISE (DSO 476)
g;ﬂﬂm. DS0s)

v,

STEP 1

MCC

| INFORM CREW
| GO FOR EACH
GYRO MNVR

| INEORM CREW
GO FOR UNBERTH

- TV (TDRW/E)

- (CREW CNTL-PLB)

—UPLINK

 21° B only

L UPLINK

L EARLY TDRS H/0
| UPDATE

| DPY TIME

[~ INFORM CREW
L GO FOR DEPLOY

L UPLINK
| EARLY TDRS H/0

[ TV {TDRE)
- (CREW CNTL-
L EMU TV)

UPLINK
| B 21° + MASK

FLT PLN/5L/FIN 1

5/25/93



b’:xu—c

A
CONT P!)E;rom T STS 51 (FD 02)
COVERAGE ) oo = TS PL MCC
A7(B7 ] EXERCISE (DSO 476} - Typ/p
I AT(B /am [TRANSITION TO FLIGHT PLAN] ,‘,§§°"E°' D) 00-6 SELTUELEY
A
D - (PL OPS, SPAS)
s OR8 KU OPS, Step 4
20 (Cue Card, KU OPS) PING FE
| Change DAP A, B to Al, Bl ORB OPS | UPLINK
3 It PPLY WA [d STATUS CHECK | EARLY TDRS H/O
v T(a.1 G -ORB -A BUR (ORB OPS, ECLS) step 1 {PL ovs. RQuE)Q
AS ¢ AUTO/VERN [T (2R oFs, RCS)
XS T 2 Cmn) L17 Check MCIU filter screen
Ir= 18
1K
05:00—1| 4q SEP 3 TIG (05:00)
LVLH/PRT | i BORE MR_OPS, STEP 2
Al(Bi) i (PL OPS, SPAS)
AUTO/VERN PREP FOR 10,2 PS] _CABIN
. {E¥A,10.2 PS1 CABIN) (2 Cmn) (pso 604) |
- ] CABIN DEPRESS TO 10,2 PSI (BIOMED, DSQs) i
i 1 EVA, 10,2 PSI CABIN)
og ml MNVR IMU ALLG 2 Cmn
S ¢ 11 STAR PAIR (A1)
F i A/AUTO/VERN Init MNVR at $S
[ i 4 IMU ALIGN - § TRK (ORB OPS)
a7 w SYLY, * EXERCISE (DSO 476)
1 16 -oz st =5 ™ (BIOMED, DSOs)
06:00 1 p = = 90 = 90 10,2 PST CABIN) CDR | -
= ] A/AUTO/VERN Init TRK (EVA, 100- T RUP
= _ A (PL OPS, 700-7)
Inl NOZ NAV ENA - nm 1 EXEC {no *)
) m_ACI__(m:_CALd._T_U_‘ﬂ.El
{ORB PXT
Perform all steps except {Cae card TV/NTR) VTR (TDRW)
- step 11 VIR at TORW (6:23 - 6:42) B
1% VIR DEACT (Cue Card, TY/VTR) ERPCL_STATUS_CHECK
il (PL OPS, SPAS)
. 1V 1CS_SHUTDOWN/STOW R T _CAMR A
= 1 (PL OPS, 700-5 TCS) (PL OPS, SPAS)
1 07:00713 g5 UHF MODE - OFF —
0p 1¥ PRIVATE MEDICIAL CONFERENCE
SG ]
3 4| o6 LHF MODE - SPLX. (or as reqd)
I orB| | MHUM SEP FOR WATER PRE-SLEEP ACTIVITY
[ 22 ] ACCUMULAT 10N (ORB OPS, CREM SYS)
Al)B1 ON- TI-AX Do not perform
[ &un))/vsnu_ {ons ops RCS) SUPPLY WATER DUMP
' I os:00-! T “ L
3-9 FLT PLN/S1/FIN 1 5725793




; MET 4 STS 51 (FD 02)
CONT DAY 001
EX  COVERAGE 0B:00 — STS - PL MCC
001 ¢ weL TI6 (08:02) p ITORING (DTO 656)
LYLH/PRI | | Insert PGSC MEM EVT MON DISK
ﬂl(Bl) Reboot PGSC
AUTO/VERN-] After beep, press F key
7 10.2_PSI MAINTENANCE
1 (EVA, 10,2 PSI CABIN)
)
5 ore| T PRE-SLEEP ACTIYITY
| [ 23 ™ (ORB OPS, CREW SYS)
09:00 — SUPPLY WATER DUMP USING FES
3 1 (ORB OPS, ECLS)
I] Perform Step 2 w/FES reqd Boppey DerTorm e
il
s
1y
i L
3 1V
10:00 — »
1+
1z
v
Jv
ore} .
2a) |
12:00— SLEEP
|' J
¥ N
ORB|
25 |

3-10

FLT PLN/ST/FIN

6/10/93




E;g,a...

HH =

—— mxo

LLL M

nes _________________II§

Ll

Al(B1) 4
AUTO/VERN |

MET

}
DAY 001 T
12:00 )

ore| 1
26 |

T Ty

ORB
27 ™

15:00 —

16:00—

STS PL

SLE

STS 51 (FD 02)

EP [~

McC

311 FLT PLN/S1/FIN

/10793




! MET ! STS 51 (FD 03) oL Mee
R CONT DAY 001 T
EX  COVERAGE - SI\S
16300
A (Bl} |
AUTO/VERN |
ORB| 1
0 28
R _
T :
17:00 — SLEEP OCAC FILTER CLEANING
] XERCISE (1 Hr/AI)
. CPA_OPS (ORB OPS, CREM_SYS) (15 Min)
MF13M CPCG FAN INLET CLEANING & TEMP CK
I+
i CRIM TMEP _ . T, CMOTEMP __ _ .
3 IM SEQ TIME _ _ _:_ _:_ _ , CRIM TIME _ _ :_ = _
1% INFLIGHY AERQOBIC EXERCISE (DSO 476)
1z (BIOMED, D5Qs) CDR, NS2
}' Step A (2 trs prior exercise), and B
ORB| | R (BIOMED, DSQs) (A11)
B 29 [N FLUID/MEAL 10G (DSO 621) (BIOMED, DSQ0s) MS3
1] 4
Ap 18:00 - ROBICS (DSO 476)
Ik | BIOMED, DSOs)
R 3 COR, MS2)
I ) Pulse Rate
io
s g n
T
] POST-SLEEP ACTIVITY
(CRB OPS, CREW SYS)
19:00—1 ¢ u L USC_UPSET HONITOKING, (070 656)
1 STAR PAIR (A1} erf Exit PGsC MEM S s PADM_SETUP PADM_XFER
fljl A/AUTO/VERN Init MNVR at SS 23.,';33 ATER DUMP Follow instruct. on screen (ORB OPS, PGSC) PGSC UPDATES
7 IMJ_ALIGN - S TRK (ORE OPS)
M M ORB ‘I’ RK) + +
LB ! 30[ 1+ G=2 BY=5
x0 r r P=0 =00 OK=90
EAN Init TR
IID I I AJAUTO/VERN In
K .
R -1+
I 1t
v
1
r"J\ 20:00 — “ -

FLT PLN/BI/FIN 1

§725743



U 1O
— oo

pm] O D

H

R aimt™
P——mxe 2P

EEey=T-

TR I-I-]

P—t ez

MET §
DAY 001 T
N,

20:00 —

AL(B1) ]
AUTO/VERN |

(ayer 1}
AUTO/VERN ]

LVLH/PRI 1

a(e1) |
AUTO/VERN |

22:00

<P+ . =

ORB
32

1L | S | | |
L ] .]. ! L

23:00 —

Ionnl i
33 1N
002 1
00:00 —

STS

10,2 PSI MAINTENANCE
(EVA, 10.2 PSI CABIN)

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

AT
{orB OPS, ECLS) step 1

ON-CRBIT mg g-u;s RCS BURN
{ORB OPS,
2 Cm)

4 NKC2 TIG (21:3|6)

STS 51 (FD 03)

“

POST-SLEEP ACTIVITY
(ORB OPS, CREW SYS)

Do net perform

SUPPLY WATER DUMP

EILTER CLEANING
{I¥M,SCHEDULED MATNTENANCE)

P/Iv05 SEYUP (MIDDECK)
(PHOTO/TV, P/TY SCENES)

PJTv05 ACT {MIDDECK]

(PHOTO/TV, B/TY SCENES)

MEMOR R
(PL OPS, RME-}II)

PL

ME

| AT
ETPL OPS, SPAS)

1PMP ACTIYATION
(PL OPS, 1PMP)

IMAX_RELOAD
(PHOTO/TV, P/TY07)

MCC

TV (TDRW/E)
(CREW CNTL

- CAB)

FLT PLN/SL/FIN 1

€/25/93



CONT DAY 002 STS PL MCC

0

€Y COVERAGE

M 00:00 — P —
A1(B1) ] DIQ 700-6 GFS OPERATIONS. !

AUTO/VERN (PL OPS, 700-6 GOOD)

; MET 4 STS 51 (FD 03)

i1 L -

- -

— =2

oS ——|
—»oxs

RS H— ZPS
woo HH
p——f ==

01:00 — —

ORB

Al MEAL
(A17)

ex________ BN
R ] PR
— T

—t T

— X OD

HEwon
p—ll -

[E—y

H»o®

— UPLINK
| DUMP PL RCDR

PPN S————Y
r

STATUS CHECK
(PL OPS, CHROMEX)

11| N N | |
]
7] (=]
)
'y Ulg
t ]
VA SR |
T T

(ayey ] R T A3 AIR PL RCDR PHR - OFF :
AUTO/VERN | 2 oy

— D
HH oo

-z

— 2w

Mo

1| 4 we3 116 (3:35) I
LVLH/PRI | d L TV {TDRE)

AL{B1) | | (CREW CNTL-CAB)
AUTO/VERN I
7 PAQ YOICE CHECK/EYENT
_ 1 TY at TDRE ﬂ03:52 to 04:10)
Bk 04:00 — - L.
3-8 FLT PLN/BIJFIN 1 §/25/%3

B3




b MET STS 51 (FD 03)
unv 002
EM EDVERAGE - STS PL MCC
b °°‘ 1t PAQ_YOICE CHECK/EVENT
[ " (vs0 476)
I] : (BIOMED, pS0s) CDR or Ms2
¥
z
g L17 Check MCIU filter screen
3 f < R_IMY ALIGN ATT
v 1t STAR PAIR (B1
1K 1 A/AITO/VERN (2:40) Init MNVR - (050 476)
I L ] IMU_ALIGN - S TRK (ORB OPS) (amu‘;r.:n. 0S0s) CDR or MS2
05:00 1 M RK) 4 N
1 G=2 BY=5H
P=0 Y=90 OM=90
u A/MUTO/VERN Init TRK
i }
= .
92
$
S J
|
I 37 EB(E_CL_SI%;LK
PL OPS, SPA
06:00 -]
] 1+
Iy
L
]
| 1 10.2 PSI MAINTENANCE
3 (EVA, 10,2 PS! CABIN)
1
1 SUPELY HATE PRE-SLEEP ACTIVITY
> ORE OPS
| Perform §tep 2 w/FES reqd (0RB OPS, REW S¥
4 07:00 QN-OR8 -AX BUR ‘
(A1)B1 ORB OPS, RCS) PGSC_UPSET MONITORING (DTO 656)
1 AUTO/VERN 2 Cmn) Do not aerfom 'I‘:g;;: :ggg MEM EVT MON DISK
glG) i SUPPLY WATER DUMP After beep, press F key
§ ff Lvunzery |
[ 4 Nea TIG (7:24)
I 8] .
A1{B1)
AUTO/VERN 1
1| 06 unr MoDE - OFF
PRIVATE nzmc'm. CONFERENCE
.nn— | OF_HHE MODE - SPLX (nr as_reqd)
. 08:00 — | !

3-15 FLT PUN/51/FIN

810793



[a—y =T

S ————————— e E—

Ud

bl

114

MET 1}
DAY 002 1

10:00

- » W

40

11:00 -

STS 51 (FD 03)

STS .
PRE-SLEEP ACTIVITY
(ORB OPS, CREM SYS)
Do not perform
SUPPLY WATER DUMP
SLEEP

PL

™1

T

FLT PLN/BI/FIN

MCC

€/10/93




b MET % STS 51 (FD 03)
CONT DAY 002
EX  COVERAGE 12:00 — STS PL B MCC
IAl(mi ] i
AUTO/VERN |
I 4 13:00 [
] .
: ! |
R ors| | I
[ a2 ] B
= 44+ =
1Y
L
I |
14:00 — » SLEEP L
IR I
iz I
v
-~y |
"- |
) 43 g
K !
i 15:00 — B
I.
bl = 16:99—.‘“ v\ —

FLT PLA/SE/FIR

§/10733




- MET ! STS 51 (FD 04)
DAY 002
EX ¢ vw.sc 16+ 00_1\,. S'LS PL _ MCC
a1(B1) : s
OCAC FILTER CLEANENG
AUTO/VERN | ORERCISE (1 Gr/ANT)
. CPA OP§ (ORB OPS, CREW SYS) (15 Min) 5
MF14M CPCG FAN INLET CLEANING & TEMP CK
ORB| . CRIMTEMP _ . <, CMDTEMP _ _.__ T
b 4] | SLEEP i
5 ] SEQ TIME _ _ :_ :_ _, CRIMTIME _ _ _:__:_ _
[ 3 ‘ (DSQ 476)
& . (BIOMED, DSOs) CDR, MS2 -
Step A (2 hrs prior exercise), and B
(BIOMED, DS0s) (A11)
D ; Eugm EAL 106 (nso 521) (BIOMED, D50s) MS3
g 17:00—; INFLIGHT AEROBICS (DSC 476)
S \ BIOMED, DSOs)
v CDR, MS2) i
EN Pulse Rate -
44 -
iz 1
' —
ors| ] i
a5\
'I‘ MB \ i
L 'g 2 18:00 — PGSC UPSET MONITORING (DTO 656) B
- 1 Extt PGSC MEM EVT MON Disk PADM_SETUP r
I TE ] Follow instruct. on screen {ORB OPS, PGSC) - E%GMSQELEIE’%ATES
= - =
POST-SLEEP ACTIVITY |
I (ORE OPS, CREW SYS)
1 |
2 i
1 STAR PAIR (C1)
B é A/AUTO/VERN (18:30) Inft MNVR D nes DT T uNP
5 I ) IMY ALIGN - S TRK (ORB OPS) -
P ] M + + ;
TG=2 BY=5
4  19:00 P=0 Y=090 OM=00 =
d ] A/AUTO/YERN Init TRX
1+
1r A |
1¥ (EVA, 10.2 PSI CASIN)
MM ORB| 4.
L8 26| s+ B
LXD 1z
A !
U [I7e |
K - s
R |
]: 1 -
20:00— L
[ -

FLT PIN/SL/FIN 1

/25793




A
: MET % STS 51 (FD 04)
CONT DAY 002
E¥  COVERAGE .00 — STS PL _ McC
A1(B1) SUPPLY WATER DUMP_USING FES P/I¥05 SETUP_{MIDDECK) ERPCL_STATUS CHECK
. AUTO/VERN | (ORB OPS, ECLS) step 1 {PHOTO/TV, P/IV SCENES) (PL OPS, SPAS)
I |
I]: ; 014,15 Pri RJD DRIVER,LOGIC (sixteen) - ON 1
0 L
5 v ™ TV (TDRW/E)
(A} | ON-QRBIT_MULTI-AXIS RCS BURN B/1¥05 ACT (MIDDECK) [
AUTO/VERN | (ORB OPS, RCS) EVA, | ;ﬂl.!LP_BB.EB) {PHOTO/TV, P/TY SCENES) [ (ERE:[;():NTL
7 {2 Cmn)
ORB; IV |
a NiY I
I.VUZQ Pgé 4 NCS TIG (20:|57) ”
e a EMJ_CHECKOUT AT 10,2 PSI -
LIB ] EVA, EMU CHECKQUT) ]
o QAL .
XL3 RauTo/vemn{l  wwym (TRK) WASTE DuMP ATT 2 Cmn) I
]:I D -1 TG=2 BY=3 (M=230 B
Ix A/AUTO/VERN Init TRK .
R
SUPPLY/WASTE WATER DUMP [ UPDATE
I -1 (ORB OPS, ECLS) I~ H20 WASTE
I Initiate Hasite Dump - DUMP QTY
! I
s 1w B
Is 4
N S
I 1T
4 22:00F —
1D
1u
M
Jdp -
v ] i
aG8 281 DI 700.6 GPS QPERATIONS [
1sxy ' (PL 0P, 200-6 GOOD) -
MBI— I 1 A A MP -
Lo TIL 3 ] (RE OPS, ECLS) i
XA ] Terminate Waste Du |
ITo MNYR_(TRK} + +
K G =2 BY = 5 - TV {TDRE)
R 23:00 P=0 Y=90 OM=290 - L (CREW CNTL-CAB)
[ ] A lUT? VER“ Il‘;it TRK |
; TV at TDRE (23:11 to 23:29) -
iy i
I |
" —; STATUS CHECK B
v (PL OPS, CHROMEX) -
ORB| | R
a9 \ i
00 -
. —J1 -
06:00 .

3-19 FLT PLN/S1/FIN 1 6/25793




A
. MET 1 STS 51 (FD 04)
A o 00:00— PL . Mee
A1(B1) |
AUTO/VERN |
My 1 L
N RN »
X8 ,
III A MEAL
(A11) L
i 01:00 — MIDDECK_PREP -_TV {TDRW/E)
: (EVA, EYA PREP) . - (CREW CNTL-CAB)
7 CABIN TEMP_CNTL RECONFIG -
MDAAF Pin CAB TEMP CNTL act link !
ORB | 1 to secondary act %
go [ | L1 . GABIN TEMP CNTLR - 2 i
v 1 (ORB GPS, EPS) I
ALS ) ECLSS REDUND COMPONENT C/0 !
S X Yy 3 1t (OR8 OPS, ECLS) s
L]:I 1 It -
IRIEN {v |
I I 02:00—{* -
T 1+
12 .
‘ n
41 i
) 1 ] u
6 (AL}BL ] MMM%&MLMM |
s AUTO/VERN ORE 0PS, I
I ore| | 2 tn) -
51 \
LVL?c}i’%i— 4 NC6 TIG (2:5|9) SREE PR TANNTRE  Siaos T3 B 7
CREF rwR_Wunniing, SLEPS 13 o is B
Al(B{) ] (EVA, EYA PREP)
v AUTO/VERN |
ag g L17 Check MCIU filter screen EXERCISE (DSO 476) -
N3 {BIOMED, DS0s) '
III ] COR or MSZ
| EXERCISE (DSO 476)
. (BIOMED, D50s)
> 04:00 — | COR or MS2 B

3% FLT PLN/GT/FIN 1 &/25753



Ul

—— O~
—_—{ e

aew________________________EN

Hwoo

——t O

5

AL(BL)

un

N
1
L

05:00 —

N
53N ]

06:00 —

e v WSS

{A1}B}
AUTO/VERN

LVLM/PRI 7

A1(B1)
AUTO{VERN
07:00 —

ORB
54} 7]

08:00 —

STS

4 MNYR_IMY A ALT
STAR PAIR (A1)
A/AUTO/VERN (8:10) Init MNVR
gMu ALIGN - s TRK (ORR OPS)

4
G-Z BV-S

P=0 =90 (M =090
A/AUTO/VERN Init TRK

STS 51 (FD 04)

PL
EXERCISE (DSO 476 EXERCISE (DSO 476)
(BIOMED, DSOs} ' (BIOMED, DSOs)
CDR or MS2 CDR or MS2
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P! | POST-SLEEP ACTIVITY
(ORE OPS, CREW SYS)
B OCAC FILTIE!: ::‘u}::r‘c{r)m
3 Do not perform EXERCISE r
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M, Nx Qaiey ] VIV, -
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= . RNDZ_TIMELINE) Bl
3 avio/vern {L (RNDZ, RNDZ T [PET 0 = 6/21:56:49 | 8
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CONTINGENCY
TIMEL INES

FD2 ACTS/TOS - FD3 ORFEUS/SPAS TIMELINE

The Flight Day 2 ACTS/TOS - FD3 ORFEUS/SPAS Timeline assumes a launch
s1ip such that the F1ight Day 1 ACTS/TOS depioy opportunity has been
lost. (After 1400 GMT assuming a 6/30/93 launch.) Some ACTS/TQS
activities will occur on Flight Day 1 and those which require repeating
will occur during the deploy timeframe on Flight Day 2. ORFEUS/SPAS
deploy activities slip one day to Flight Day 3. ORFEUS/SPAS retrieval
will occur as planned on Flight Day 8.
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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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10-DAY OVERVIEW

The 10-day Overview timeline shows how the crew sleep cycle is affected
py 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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000/08:07:00 MET|INRTL R= 89.00 B1 psSC 0.500] SuN |TIG: oMS SEP
12:32 MNVR P= 71.00 AUTO |[DB AT 3.0C|R 305} 0/08:15:06
Y=309.00 PRI |DB RT 0.20|P 163
196/21:27:00 GMT
32:32
DEPLOY_+0%9:00
000/08:17:00 MET{TGT=1 81 psSC  0.500 RKDZ NAV must |WINDOW PROTECT
21:21 BV=5 AUTC |DB AT 3.00 be enabled -
) P=276.00 PR! |DB RT 0.20
196/21:37:00 GHT| v= 0.00
41:21 OM= 57.00
Z
D00/08:43:00 MET 81 pSC  0.200! SUN |INRTL R=283.75 |INERYIAL HOLD
INRT jDB AT 1.00JR 171|HOLD P= 35.13
_ |VERN |DB RT 0.02|P 97 Y= 24.82 |TOS SRM:
196/22:03:00 GHT 0/08:43:08
T
000/08:55:00 MET|TGTV=2 Al DSC 0.200JEARTH|LVLH R= 0.00 |-ZLV -YVV
09:08:27 BV=3 AUTO |DB AT 1.00fR O P=180.00 | NOSE NORTH
Pt 90.00 VERN |DB RT 0.02}F 90 ¥2270.00
196/22:15:00 GMT| Y= 0.00
28:27 = 90.00
3
000/09:45:00 MET|INRTL R=282.00 Al DSC 0.200} SUN |STAR PAIR Al IMU ALIGN
53:4 MNVR  P=119.00 AUTO |DB AT 1.00|R 125
Y=320.00 VERN |DB RT 0.02{P 130
196/23:05:00 GHT
13:40
7
000/10:05:00 MET|TGT=2 A1 DSC O0.200|EARTHILVLE R= 0.00 |-ZLV -YWV
15:11 ev=3 AUTO |DB AT 1.00|R O P=180.00 | NOSE NORTH
P= 90.00 VERN (DB RT 0.02(P 90 ¥=270.00
196/23:25:00 GMT| Y= 0.00
35:11 OM= 90.00
B .
000/20:20:00 MET|INRTL R=282.00- Al DSC 0.200| SUN |STAR PAIR A1l IMU ALIGN
28:41 MHVR P:=119.00 AUTO |DB AT 1.00|R 125|-2 coas:
¥=320.00 VERN |DB RT 0.02|P 130| 14, VEGA COAS CAL
197/09:40:00 GHT 0/20:24-0/21:07
48:41
3
000/20:45:00 MET{TGT=2 A1 DSC O0.200(EARTH|LVLH R= 0.00 [-ZLV -YVV
56:06 BV=3 AUTO |DB AT 1.00{R 360 P=180.00 | NOSE NORTH
P= 90.00 VERN {DBE RT 0.02|P 90 ¥=270.00
197/10:05:00 GNT = 0.00
16:06 OM= 90.00
10
000/21:37:00 MET|[INRTL R= 27.00 181 DSC 0.200| SUN |TIG: HITE BURN - OMS
£5:16 MNVR P=221.00 AUTO |DB AT 1.00|R 249| 0/21:52:27
Y= 67.00 VERN iDB RT 0.02|P 10
197/10:57:00 GNT
11:05:16
T3
000/21:54:00 MET g1 IDSC  0.200{EARTH|LVLE R=359.74 |LVLH HOLD
LVLH {DB AT 1.00|R O |[HOLD P=201.68 | BETWEEN BURNS
VERN |DB RT 0.02|P 68 Y= 0.42
197/11:14:06 GMT CIRC @ 0/22:41
= DAP: LVLH
0D0/22:45:00 MET{TGT=2 _ 81 DSC 0.200|EARTH{LVLH R= 0.00 |-ZLV +YWV
52:38 BV=3 AUTO |DB AT 1.00|R 360 P=180.00 | NOSE SOUTH
P= 90.00 VERN [DB RT 0.02|P 90 ¥y= 90.00
197/12:05:00 GMT| Y= 0.00
12:38 0M=270.00
[N HEAN OF 1950 *°~ -3 FET PIN/ST/FIN.
R



#** PYR EULER SEQUENCE

Attitude Timeline
Gl HRVR_OPTI0N A E/S REMARKS EVENT
000/23:16:00 MET|TGT=2 B1 pSC 0.200|EARTH|LVLH R= 90.00 ORFEUS-SPAS
24:12 av=5 AUTO |DB AT 1.00|R 270 P=180.00 GYRO COMP
P= 0.00 VERN {DB RT 0.02!P 90 Y= 45.00
167/12:36:00 GMT ¥=270.00
4h:12 OM=315.00
Z
000/23:40:00 MET A9 pSC 0.020| SUN jJINRTL R=161.92 [GYRO CONP
INRT |DB AT 0.10|R 257 |HOLD P:115.97
VERN {DB RT 0.01}P 89 Y= 11.05 {30-MINUTE
197/13:00:00 GHT INERTIAL HOLD
GNC UNIV PTG
ON MCC GO ITEM 21 CANCEL
001/00:10:00 MET|INRTL R= 67.00 B1 psc 0.500| SuN |PROC IN PL OPS |ORFEUS-SPAS
13:42 MNVR P= 53.00 AUTO |DB AT 3.00|R 15 GYRO SCALING
y=348.00 PRI DB RY 0.201P 134}IN ATTITUDE: INITIAL ATT.
197/13:30:00 GHT A19/VERN
33:42
&
001/00:18:00 MET!INRTL R= 77.00 B1 psSC  0.500} SUN {+90 DEG. YAW ORFEUS/SPAS
21:00 MNVR P=328.04 AUTO |DB AT 3.00{R &5 GYRO SCALING
Y= 22.47 PRI DB RT 0.20|P 79
197/13:38:00 GNT
£1:00
3
001/00:24:00 MET|INRTL Re347.00 B1 pst 0.500{ SYUN |-90 DEG. ROLL ORFEUS/SPAS
27:00 MNVR P=328.04 AUTO |DB AT 3.00|R 135 GYRO SCALING
Y 22.47 PRI DB RT 0.20(P 7%
197/13:44:00 GHMT
47:00
)
001/00:30:00 MET]INRTL R=337.00 81 pSC 0.506| SUN |+90 DEG PITCH |ORFEUS/SPAS
33:00 MNVR P= 53.00 AUTO |DB AT 3.00{R 105 GYRO SCALING
Y=348.00 PR1 DB RT 0.20|P 134
197/13:50:00 GMT
53:00
7 -
001/01:15:00 MET|TGT=2 Al DSC 0.200}EARTH|LVLH Re359.77 |BIAS +ILV +YVV
26:12 BV=S AUTD |DB AT 2.00|R 198 P= 18.73
. P=264 .00 VERN |DB RT 0.04]P 96 Y=288.04 |RELEASE ATT.
197/14:35:00 GHT| ¥=342.00
46:12 on=289.00
8 .
001/01:44:00 MET AN DSC ©0.2005 SUN JINRTL H= 28.00 INERTIAL HOLD
INRT |DB AT 2.00{R 73 |HOLD P=240.91
- VERN |OB RT 0.04)P 64 ¥=355.46
197/715:04:00 GHNT
RELEASE _-01:00
001/01:44:30 MET Al pSC 0.200] SUN |IMRTL = 28.00 FREE DRIFT
FREE |DB AT 2.00|R 73 [HOLD P=240.91 FOR RELEASE
VERN |DB RT 0.04|P 64 7=355.46
197/15:04:30 GHT REL. @ SR+14
15 RELEASE -~00:30
001/01:46:00 MET A1l psC 0.200| SUN [INRTL R= 28.00 INERTIAL HOLD
INRT |DB AT 2.00|R 73 |JHOLD P=240.91 FOR SEP 1
VERN |DB RT 0.04|P 64 ¥2355,46
197/15:06:00 GHT
m
001/01:50:00 MET|TGT=1 A7 psc ©0.200 RNDZ NAV must -2 TGT TRK
02:02:11 V=3 AUTO |DB AT 1.00 be enabled
= 90.00 VERN {DB RT 0.02
197/15:10:00 GMT = (.00
22:11 oN= 0.00
RELEASE +05:00
001/01:57:00 MET - AT pSC 0.200| SUN |INRTL R=299.61 |INERTIAL HOLD
INRT |DB AT 1.00|R 248|HOLD P= 20.96
VERN |DB RY 0.02]|P 168 ¥=299.36
197/95:17:00 GMT
LA 5-4 FLT PLN/S1/FIN




Attitude Timeline
GMT/MET MN 10N DAP E/S |REF ATT/REMARKS EVENT
001/02:15:00 MET|TGT=2 A7 DSC 0.200JEARTH|LVYLH R= 0.00 }[-XLV +IVV
24:59 BV=2 AUTO |DB AT 1.004R O P= 90.00
£=180.00 VERN |DB RT 0.02i{P %80 Y= 0.00 |VBAR STAT. KEEP
197/15:35:00 GMT Y= 0.00
44:59 OM= 0.00
2
001/03:30:00 MET A7 DSC O0.200]|EARTH|LVLH R= 0.00 JLVLH HOLD
LVLH |DPB AT 2.00|R 331|HOLD P= 90.00 FOR SEP 2
PRI DB RT 0.20|P 180 Y= 0.00
197/16:50:00 GMT
3
001/03:34:00 MET|TGY=2 B7* DSC 1.000JEARTHILVLH R= 0.00 [BIAS TAIL EARTH
35:00 BV=5 AUTO |DB AT S.OC|R 180 P= 30.00
P=240.00 PRI DB RY 0.20|P 120 Y= 0.00 |*MODIFIED 87
197/16:54:00 GHNT Y= 0.00
55:00 oM= 0.00
&4
001/03:37:00 MET|INRTL BV=3 B7* DSC 1.000 INRTL R= 68.77 |[YAW ROTATION
ROTR P= ¢0.00 AUTO |DB AT 5.00 P=152.84 FOR RICS FILM
Y= 0.00 PRI DB RT 0.20 ¥=342.05
197/16:57;:00 GMT *MODIFIED B7
-1
001/03:43:00 MET|INRTL BY=5 B7* DSC 1.000 INRTL R= 68.77 |BIAS YAW ROTAT.
ROTR = 60.00 AUTO |DB AT 5.00 P=152.84 FOR RICS FILM
= 0.00 PRI 0B RT 0.20 Y=342.05
197/17:03:00 GHT *MODIFIED 87
&
001/03:49:00 MET B7* DSC 1.000| SUN |INRTL R= 68.77 |CANCEL
AUTO DB AT S.O00|R 351|HOLD P=152.84
PR1 DB RT 0.20|P 95 ¥Y=342.05
197/17:09:00 GMT *MODIFIED B7
GNC UNIV PTG
” ITEM 21 CANCEL
001/03:49:10 MET|TGT=1 A7 DSC 0.200 RNDZ NAV must -2 TGT TRK
53:49 BV=3 AUTO |DB AT 1.00 be enabled
P= 90.00 VERN |DB RT 0.02
197/17:09:10 GMT| Y= 0.060
3:49 OM= 0.00
8
001/05:30:00 MET|INRTL R=282.00 Al DSC 0.200] SUN [STAR PAIR A1 IMU ALIGN
41:46 MRVR P=119.00 AUTO |DB AT 1.00|R 125
¥=320.00 VERN |DB RT 0.02|P 129 (IF REQUIRED)
197/18:50:00 GMT
19:0%1:46
1]
001/05:50:00 MET|TGT=2 Al DSC. 0.200|EARTH|LVLH R= 0.00 |+YLV +2ZVV
57:22 BY=5 AUTO |DB AT 1.00|R SC P= 90.00 NOSE SOUTH
P= 0.00 VERN [DB RY C.02|P 9C Y= 90.00 |IMU ALIGN:
197/19:10:00 GHMT Y= 90.00 STARS O* OPP.
17:22 OM= 90.00
10
001/19:00:00 MET|INRTL R=282.00 Al DSC 0.200] SUN |STAR PAIR At IMU ALIGN
12:34 MNVR P=119.00 AUTO (D8 AT 1.00|R 125
¥=320.00 VERN |DB RT 0.02|P 129
198/08:20:00 GMT
32:34
1
001/19:20:00 MET|TGT=2 A1l DSC O0,200]EARTHILVLH R= 0.00 |+YLV +ZVvV
27: 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 GMT Y= 90.00
47:56 OM= 90.00
12
002/04:40:00 MET|INRTL R=142.00 Al DSC 0,200 SUN |STAR PAIR B1 IMU ALIGN
50:3 MNVR P= 3.00 AUTO |DB AT 1.00]R 345
Y=326.00 VERN |DB RT 0.0Z2]P 146
198/18:00:00 GMY
10:34
5% ALL ATTITUDES IN MHEAN OF 1950 *+## 5-5 FLT PLN/31/FIN
*** DYR EULER SEQUENCE ax



Attitude Timeline o
MET/GNT KNVR OPTION DAP E7S JREF ATI/REMARES EVENT
002/05:00:00 MET |TGT=2 At DSC O.200|EARTHILVLH R= 0.00 |+YLV +ZIVV
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 ¥= 90.00
27:00 OM= 90.00
2
002/18:30:00 MET|INRTL R=180.00 At DSC 0.200| SUN |STAR PAIR C? IMU ALIGN
42:54 MNVR P=288.00 AUTO {DB AT 1.00{R O
Y= 76,00 VERN (DB RT 0.02|P 31
199/07:50:00 GMT
08:02:54
3
002/18:50:00 MET|TGT=2 A1l DSC O0.200|EARTH{LVLH F= 0.00 |+YLV +IVV
H BV=5 AUTO |DB AT 1.00|R 90 F= 90.00 NOSE SOUTH
P= 0.00 VERN |DB RTY 0.02|P 90 Y= 90,00
199/08:10:00 GMT| Y= 90.00
18:38 OM= 90.00
4
002/21:10:00 MET|TGT=2 Al DSC 0.200{EARTH{LVLH R=180.00 |BIAS -2LV +YVV
18:04 8v=3 AUTO |DB AT 1.00(R © P= ©.00
P= 90.00 VERN |DB RT 0.02|P %0 ¥= 50.00 {RETROGRADE
199/10:30:00 GMT Y= 0.00 WATER DUMP
38:04 0M=230.00
>
002/22:50:00 MET|TGT=2 A1 DSC O0.200|EARTH|LVLH R= 0.00 [+YLV +IVV
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 GMT Y= 90.00
18:04 OM= 99,00
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 JDB AT 1.00(R 124
¥=320.00 VERN {DB RT 0.02[P 128
199/17:30:00 GMT
42:06
I
003/04:30:00 MET|TGT=2 A1l DSC  0.200|EARTH|LVLH R= 0.00 |+YLV +ZVV
37:31 BV=S AUTO iDB AT 1.00|R 90 P= 90.00 NOSE SOUTH
P= 0.00 VERN jDB RT 0.02|P 90 Y= 90.00
199/47:50:00 GMT Y= 90.00
57:31 oM= 90.00
8
003/17:45:00 MET|INRTL R=282.00 Al DSC 0.200! SUN |STAR PAIR A1 IMU ALIGHN
56:40 MNVR P=119.00 AUTO |IDB AT 1.00(R 124
¥=320.00 VERN {DB RT 0.02{P 127
200/07:05:00 GMT
16:40
9
003/18:05:00 MET|TGT=2 Al DSC O.200|EARTH|LVLH R= _0.00 j-XLV +IVV
16:19 Bv=2 AUTO DB AT 1.00|R 284 P= 90.00 TAIL DOWN
P=180.00 VERN |DB RT 0.02|P 180 Y= 0.00
200/07:25:00 GMT ¥= 0.00
36:19 OoM= 0.00
10
004/02:00:00 MET|INRTL R=180.00 Al DSC 0.200f SUN |STAR PAIR C1 IMU ALIGN
11:36 MNRVR P=288.00 AUTO {DB AT 1.00iR 360
Y= 76.00 VERN |DB RT 0.02|P 32
200/15:20:00 GMT
31:36
11
004/02:20:00 MET!TGT=2 Al DSC O.200]EARTHILVLH R= 0.00 |+YLV +ZVV
29:58 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
200/15:40:00 GMT Y= 90.00
49:58 OM= 90.00
12
004/16:55:0C INRTL R=180.00 Al DSC 0.200} SUN |STAR PAIR. C1 IMU ALIGN
17:08:43 4NVR P=288.00 AUTO JDB AT 1.00|R 359
Y= 76.00 VERN |DB RT (.02|P 33
201/06:15:0C
28:47
FEE ALL ATTITU. WEAN OF 1950 ***¥ >-6 - FLT PLN/31/FIN 1

**x PYR EULER SEGVENCE



*** PYR EULER SEQUENCE

Attitude Timeline
GRYZMEY —_WNVR OPTION DAP E7S ARKS EVENT
T
004/17:15:00 MET|TGT=2 a1 DSC O.200|EARTHJLVLH R= 0.00 {+YLV +IVV
26:42 BV=35 AUTO |DB AT 1.00IR 90 P= 90.00 | NOSE SOUTH
P= 0.00 VERN |DB RT 0.02{P 90 Y= 90.00
201/06:35:00 GMT| Y= 90.00
46:42 OM= 90.00
z
004/19:26:00 MET|INRTL R=102.00 81 DSC 0.200| SUN NC11 - RCS
33:49 MNVR P=325.00 AUTC |DB AT 1.00IR 26
Y= 44.00 VERN |DB RT 0.02{P 64
201/08:46:00 GMT
53:49
-
004/19:465:00 MET{TGT=1 A DsC 0,200 RNDZ NAV must |-Z TGT TRK
59:59 8v=3 AUTO [DB AT 1.00 be enabled
P= 90.00 VERN (DB RT 0.02
201/09:05:00 GHT| ¥= 0.C0
19:59 oM= 0.00
&
004/22:26:00 MET|INRTL R=101.00 81 DSC 0.200{ SUN NC12 - RCS
40:59 MNVR  P=325.00 AUTD |DB AT 1.00|R 27
Y= 43.00 VERN |DB RT 0.02|P 64
201/11:46:00 GMT
12:00:59
T - .
004/22:45:00 MET|TG6T=2 A1 DSC 0.200|EARTHILVLH R=_ Q.00 {+YLV -ZVV
54:16 BV=S AUTO |DB AT 1.00|R 90 P=270.00 | NOSE NORTH
pP= 0.00 VERN |DB RT 0.02{P 90 ¥=270.00
201/12:05:00 GHT| Y= 90.00 ORBITER BEHIND
14:16 OM=270.00
3
005/02:55:00 MET|INRTL R=282.00 a1 DSC ©0.200| SUN_|STAR PAIR Al IMU ALIGN
03:04:16 MNVR P=119.00 AUTO [DB AT 1.00{R 123,
¥=320.00 VERN |DB RT 0.C2|P 126
201/16:15:00 GMT
24:16
4 .
005/03:15:00 MET|TGT=2 a1 DSC 0.200{EARTH|LVLH &= 0.00 |[+YLV -IVV
24:55 BV=5 AUTO |DB AT 1.00|R 90 P=270.00 | NOSE NORTH
P= 0.00 VERN [DB RT 0.02}P 90 ¥=270.00
201/16:35:00 GHT{ Y= 90.00 .
&bz OM=270.00
) ;
005/15:45:00 MET|INRTL R=180.00 a1 DSC 0.200} SUN |STAR PAIR C1 IMU ALIGN
53:07 MNVR P=288.00 AUTO |DB AT 1.00|R 359
. Y= 76.00 VERN |DB RT 0.02|P 34
202/05:05:00 GMT
13:07
005/%6:05:00 MET|TGT=2 a1 DSC 0.200jEARTH|LVLH R= -0.00 |+YLV -ZVV
12:29 Bv=5 AUTO |DB AT 1.00(R 90 $=270.00 | NOSE NORTH
Pz 0.00 VERK |DB RT 0.02|P 90 ¥=270.00
202/05:25:00 GNT| Y= 90.00
32:29 0OM=270.00
™
005/21:25:00 MET|TGT=2 A1l DSC 0.200|EARTH|LVLH R=180.00 [BIAS -ZLV -YWV
T 32:39 Bv=3 AUTO [DB AT 1.00{R O P=_ 0.00
P= 90.00 VERN |DB RT 0.02|P %0 Y=290.00 {POSIGRADE
202/10:45:00 GHT| Y= 0.00 WATER DUMP
52:39 oM=110.00
i}
005/23:10:00 MET|TGT¥=2 Al DSC 0.200{EARTH|LVLH R=_0.D0 |+YLV -ZVV
17:39 Bv=5 AUTO |DB AT 1.00|R 90 P=270.00 | NOSE NORTH
$= 0.00 VERN |DB RT 0.02|P 90 ¥=270.00 i
202/12:30:00 GMT| Y= 90.00
37:39 0M=270.00
12
006/02:15:00 MET|INRTL R=+180.00 a1 pSC 0.200| SUN |STAR PAIR C1 IMU ALIGN
23:20 MNVR P=288.00 AUTO |DB AT 1.00|R 359
Y= 76.00 VERN !DB RT 0.02|P 34
202/15:35:00 GHT
43:20
Eg ** 7 5=7 FLY PLR/S51/FIN



At

.

tude timeitne

GHIZHET WRVR OPTION | E/S 7REHARKS EVENT,
006,/02:35:00 MET|TGT=2 A1 DSC 0.200JEARTH{LVLH HR=_0.00 [+YLV -2VV
42:12 Bv=% AUTO |[DB AT 1.00|R 90 p=270.00 | NOSE NORTH
P= 0.00 VERN DB RT 0.02(P 90 yv=270.00
202/15:55:00 GMT] Y= 90.00
16:02:12 ©oM=270.00
-~
006/15:00:00 MET|INRTL R=282.00 A1 DSC 0.200| SUN [STAR PAIR Al 1HU ALIGH
09:34 MNVR P=119.00 AUTC |DB AT 1.00{R 122
¥=320.00 VERN |DB RT 0.02|P 125
203/04:20:00 GMT
29:
—
006/15:20:00 MET|7GT=2 Al DSC 0.200|EARTH{LVLH R= 0.00 |+YLV -2WV
30:04 BV=5 AUTO [DB AT 1.00|R 90 P=270.00 | NOSE NORTH
p= 0.00 VERN |{DB RT 0.02|P 90 ¥=270.00
203/04:40:00 GMT| Y= 90.00
50:04 OM=270.00
006/17:11:00 MET|INRTL R=268.00 Bt psC 0.200| SUN NC18 - RCS
24:13 MNVR P=152.00 AUTO DB AT 1.00|R 149
Y=352.00 VERN DB RY 0.02|P 81
203/06:31:00 GMT
L4:13
- ;
006/17:31:00 MET|TGT=2 Al DSC 0.200]EARTH|LVLK R= 0.00 }+YLV -IVV
40:03 Bv=5 AUTO |DB AT 1.00|R 90 Pz270.00 | NOSE NORTH
P= 0.00 VERN {DB RT 0.02|P 90 Y=270.00
205/06:51:00 GMT] Y= 90.00
07:00:03 OM=270.00
g
006/18:41:00 MET|INRTL R=272.00 Bl psc ©0.20¢| sun NC19 - RCS
S$4:18 NNVR P=332.00 AUTO |DB AT 1.00{R 211
v= B8.00 VERN |DB RT 0.02|P 99
203/08:01:00 GHT
14:18
7
006/19:01:00 MET|{TGT=1 e7 Dsc ©0.500 RNDZ MAV must |-1 TGT TRK
03:21 BV=3 AUTO |DB AT 2.00 be enabled
P= 90.00 PRI {DB RT 0.20 NCC
203,708:21:00 GMT| Y= 0.00 Ti
23:21 OM= 0.00
E" N
006/23:08:00 MEY AT DSC 0.2001 SUN [INRTL R= 89,08 |INERTIAL LOS
INRT {DB AT 2.00|R 328|HOLD P=151.40 | RATES
. PRI {DB RT 0.20{P 90 ¥=341.8%
205/12:28:00 GMT
006/23:30:00 MET|TGT=2 A7 DSC 0.200[EARTH|LVLH Rz 0.00 |-~XLV +2VV
37:22 BV=2 AUTO DB AT 1.00|R 56 P= 90.00
P=180.00 VERN [DB RT 0.02{P 180 Y= 0,00 |ESTABLISH VBAR
203/12:50:00 GHT = 0.00
57:2 OM= 0.00
LLN
D07/00:00:00 MET|TGT=4 RA= 121.278 |[A8 pSC 0.200] SUN [INRTL R= 68.29 |RICS PHOTO SEQ.
09:09 BV=S DEC= 20.337N [AUTO |DB AT 1.00|R 40 P=241-20 | POSITION SUN
P= 48.00 VERN {DB RT 0.02{P 55 Y= 2.05 | PROTECT ORFEUS
203/13:20:00 GHT = 32.00 STAR TRKR FOV
29:09 ON= 65.00
T
007/02:20:00 MET|TGT=2 Al DSC ©.200|EARTH[LVLH R= 0.00 {-2LV +YVV
34:48 Bv=3 AUTO {DB AT 1.0C|R 360 .P=180.00 | NOSE SOUTH
p= 90.00 VERN |D8 RT 0.02|P 90 Y= 90.00
203/15:40:00 GMT| Y= 0.C0
54:48 0M=270.00
LK
007/04:30:00 MET|INRTL R=282.00 Al psC 0.200] sSuUN {STAR PAIR A1l INU ALIGN
41:14 MNVR Pc119.00 AUTO |DB AT 1.00|R 322
¥=320.00 VERN |DB RT 0.02|P 124
203/17:50:00 GMT
18:04:14
5-8 LT BLR/ST/FIN

T¥+A[L ATTITUDES IN HEAN OF 1550 "**F
*=» pyR EULER SEQUENCE ane



Attitude Timeline
— _GMI/RET —_ WNVR _OPTION AP E75 |[REF AT1/REMARKS EVENT
— —__BA
007/04:50:00 MET|IGT=2 Al DSC 0.200{EARTHJLVLH R= 0.00 [-ILV -YVV
05:03:02 gv=3 AUTO |DB AT 1.00iR 360 P=180.0C | NOSE NORTH
P= 90.00 VERN |DB RT 0.02{P 90 ¥=270.00
203/18:10:00 GMT| Y= 0.00
23:02 oN= 90.00
]
007/14:55:00 MET|INRTL R=334.00 Al psC 0.200| SuN |SPECIAL PAIR: |IHU ALIGN
15:03:05 MNVR P=303.00 AUTO |[DB AT 1.00|R 162| -1: 28
¥=315.00 VERN |DB RT 0.02|P 123j -Y: 48
204/04:15:00 GMT
25:05
K
007/15:15:00 MET|INRTL R=321.40 Al DSC  0.200f SUN |{HUD STAR: HUD CAL
16:15 MNVR P=285.00 AUTD DB AT 1.00(R 171] 14, VEGA
Y=305.50 VERN |DB RT 0.02]P $22|7/14:59-7/15:41
204/04:35:00 GMT
36:
Z
007/35:30:00 MET|TGT=2 Al DSC 0.200{EARTH{LVLH R= 0.00 |-ILV +YVV
35:58 BV=3 AUTO {DB AT 1.00|R 350 P=180.00
P= 90.00 VERN |DB RT 0.02]|P 90 Y= 90.00 |RETROGRADE
204/04:50:00 GHT| Y= 0.00 WATER DUMP
59:58 ON=270.00
g
007/21:00:00 MET|TGY=2 Al DSC ©.200[EARTH{LVLH R=126.83 |AMDS PRCS
07:36 BV=5 AUTO |[DB AT 1.00fR 69 P=334.92 | 45 DEG. TESY
P= 45.00 VERN {DB RT 0.02{P 71 Y= 38.68
204/10:20:00 GMT| Y= 62.10 TCA: 7/21:24:15
27: 0M=180.00
g
007/21:30:00 MET| YGT=2 A1 DSC 0.200|EARTH|LVLH R= 0.00 |-ILV #+YVV
s XZ7:36 BV=3 AUTO |DB AT 1.00{R © P=180.0C | NOSE SOUTH
P= 90.00 VERN |DB RT 0.02|f SO Y= 90.00
204/710:50:00 GMT| Y= ©.00
57:36 OM=270.00
7 5
008/04:30:00 MET{ INRTL R=282.00 Al pSC 0.200| SUN [STAR PAIR A1 IMU ALIGN
39:51 MNVR P=119.00 AUTO |DB AT 1.00[R 121
¥=320.00 VERN [DB RT 0.02|P 124
204/717:50:00 GMT
59:51
g
008/04:50:00 HET|TGT=2 A1 DSC ©.200|EARTHILVLH R= 0.00 |-ILV -YVV
05:02:32 Bv=3 AUTO |p8 AT 1.00|R 360 P=180.00 | NOSE NORTH
- P= 90.00 VERN |DB RT 0.02{P 90 ¥=270.00
204/18:10:00 GMT| Y= 0.00
22:32 ON= 90.00
L
008/15:05:00 MET{INRTL R=282.00 Al DSC ©0.200f SUN {STAR PAIR A1 IMU ALIGN
15:29 MNVR P=119.00 AUTO [DB AT 1.00{R 121
¥=320.00 VERN |DB RT 0.02|P 123
205/04:25:00 GMT
35:29
10
008/15:25:00 MET|TGT=4 RA= 122.912 A1 DSC 0.200] SUN |INRTL R=236.40 |-XSI COLD SOAK
29: BY=5 DEC= 20.006N |AUTO |DB AT 1.00|R 180 Pz 37.43
P=184.00 VERN |DB RT 0.02{P 176 ¥=311.20
205/04:45:00 GMT| Y= 0.00
49:52 OM= 90.00
- SUN BETA= 437.2
008/18:00:00 MET|INRTL R=281.00 Al pSC ©.200| SUN |STAR PAIR: DECRBIT IMy
09:14 MNVR P=322.00 AUTO {DB AT 5.00|R 218| -¥: 29
¥=323.00 PRI |DB RT 0.20|P 129| -2: 30
205/07:20:00 GMT
29:14
T2
008/18:15:00 MET|INRTL R=344.00 B1 DSC 0.500| SUN |STAR PAIR: DEORBIT VERIF
£7:5% MNVR P=310.00 AUTO |DB AT 3.00}R 145| -Y: 14
y= 25,00 PRI |DB RT 0.20|P 74 | -Z: 26 COMM ATT
205/07:35:00 GMT
37:55
[N HEAN OF 1950 ¢ 5-% “FLT FLN/ST/FIN

¥FEALL ATTITOUDES |
*** PYR EULER SEQU

ENCE

LR X ]




ses ALL ATTITUDES IN MEAN OF 1950 :::

*s» PYR EULER SEQUENCE

Attitude Timeline : -
—GHTZHEY HAVE GPTIOR ude TN e TRET ATY/RERARRS]EVERT
008/20:42:00 MET|INRTL R=156.00 TRN jDSC 0.500f SUN |DEORBIT TIG: DEORBIT BURN
45:54 NVR P= 91.00 AUTO DB AY 3.50|R 26%| B8/20:%7:29
Y= 46.00 PRI DB RT 0.50|P 70
205/10:02:00 GMT
05:54
K4
008/21:23:28 MET|INRTL R=265.00 TRN DSC 0.500| SUN E1-5 ATTITUDE
27:55 MNVR P=329.00 AUTO |DB AT 3.50)% 226
¥=340.00 PRI D2 RT 0.50|P 121
205/10:43:28 GMT
47:55
—
008/21:28:28 MET|TGT=2 TRN pSC D0.S00|EARTH|LVLH R= 0.00 |EI AVYITUDE
29:06 BY=% AUTO |DB AT 3.50|R 180 P= 40.00 -
P=230.00 PRI DB RT 0.50}P 130 f= 0.00
205/10:48:28 GHMT y= 0.00
49:06 oM= ©0.00
5-10

FLT PLN/S1/FIN



STS-51 DAP BOOK

FLT PLN/S1/FIN -

DAP BOOK



-9

~NI3/16/N1d 114

DAP A CONFIGURATIONS

DAP BOOK

ITEM #| Al* A2 A3 A4 A5 A6 A7 A8 A9 All Al19
TRANSLATION
PULSE ft/sec 1 |o.10 |o.10 [o.i0 f{o.10 (0.10 |0.10 |0.10 0.05 [0.2% 0.10 |0.05
ROTATION
DSC RT NORM °/sec » {o0.200 |o.400 [0.200 |[0.500 {0.200 {0.200 |0.200 {0.200 [0.200 0.100 |0.100
VERN °/sec 3 lo0.200 |0.400 {0.008 |0.200 |0.200 [0.200 |0.200 |0.200 0.200 |0.200 (0.020
PULSE NORM °/sec 4 lo.10 |o0.10 |o0.l0 |o.10 |[O0.10 |0.10 |O.10 0.10 |0.05 0.04 0.04
VERN °/sec 5 |o.0t0 |0.010 |0.010 |0.010 {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 7 .000 | .000 { .000 :.000 .000 | .000 | .000 .000 | .000 .000 .000
DEADBAND ‘
ATT NORM (deg) 8 |s5.00 |1.00 [1.00 |3.00 |5.00 |5.00 [2.00 2.00 |1.00 3.00 1.00
VERN (deg) o |1.000 |[1.000 |0.070 }1.000 |1.000 {1.000 }1.000 [1.000 [1.000 |2.000 0.100
RATE NORM °/sec 10 lo.20 |o.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 1 1 1 3 lLor3ijl 3 3 1
Y 13 \ 1 1 3 1 1 3 1or 3]l 3 3 1
CNTL ACCEL 14 {0 0 0 0 0 0 0 0 0 0-4 |0

*]_LOADED 0PS-2 DAP Configuration




£€-9

T NI4/18/N1d 174

DAP B CONFIGURATIONS

ITEM #| B1* B2 B3 B4 B5 B6 B7 B8 Bl1 Bl12 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 10.200 {0,200 |0,008 |0.016 0.200 |0.200}0.200 10,020 [0.020
PULSE NORM °/sec 18 0.04 {0.04 |0.04 |0.04 }(0.04 0.04 |0.04 |0.04 10.04 10.04
VERN °/sec 19 0.002 {0,002 |0,002 10.002 }0.002 0.002 10.002 10.010 |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 .020 201 .200 .010 .010
JET OPT
P 26 | 3 1 3 3 1 or 3|t 3 3 1
Y 27 1 3 1 3 3 1 or 3t 3 3 1
CNTL ACCEL 28 {0 0 0 0 0 0 0 0-4]2 0

*]-LOADED OPS-2 DAP Configuration



ALT DAP CONFIGURATIONS

ITEM #| ALT1*| ALT2 | ALT3
RATE DEADBAND 32 0,200 |0.070 |0.%i00
JET OPTION 33 |1 lor 3|3
NUMBER OF JETS 3 |2 1 2
ON TIME 35 {0.08 {0.08 0.08
DELAY 36 |0.00 |0.00 |**

*]-LOADED OPS-2 DAP Configuration
**DELAY: ORFEUS-SPAS RELEASE

5.5
8.7

DELAY:

5.5
8.7

DELAY:

5.5
8-0

BERTHED TO LOW HOVER
LOW HOVER

LOW HOVER 7O RELEASE
RELEASE

ORFEUS-SPAS CAPTURE

CAPTURE TO LOW HOVER
LOW HOVER TO BERTH
NOM CAPTURE

SJ CAPTURE

RICS FILMING

RICS #1, #14
RICS #2, #3, #9, #13

FLT PLN/51/FIN



DAP PURPOSE

Al - NOMINAL
IMU ALIGN
LOSS OF VERN

(NQSE & TAIL)

A2
A3

PTC

T0S ARI
A5 - IMU ROTATION

A6 - LOSS OF VERN
(TAIL ONLY)

A7 - RENDEZVOUS

A8 - PROX OPS

A5 - T0S DEPLOY

Al - SPAS PARKING

A19 - SPAS GYRO CAL

FLT PLN-1a/51/0/A

+
_}_

G6
A4 - PRE/POST DEPLCY

0AP
Bl

B2
B3

B4
BS
B6
8?
88
Bl1

B12
B20

[ T T T B |

+

PURPOSE

NGMINAL

PRCS MU ALIGN

OMS & RCS BURNS

SPAS GYRO CAL

LOSS OF VERN
{TAIL ONLY)

L0SS OF VERN
(NOSE & TAIL)

GG MNVR

SSUS DEPLOY

COAS CAL

(Blank)

RENDEZVOUS

PROX OPS

SPAS UNBERTH/BERTH

RICS PHOTO SURVEY

SPAS PRE-RELEASE
DB COLLAPSE

TOS ARI

This DAP Book Page Intentionally Blank

FLT PLN-1b/51/0/A

+

(reduced copy)

6-5

+

FLT PLN/S1/FIN



DAP A

FLT PLN-2a/51/0/A

+ o+

.
T

DAP A1 Al
PURPOSE : ' . TRANSLATION
0.10 1 PULSE
NOMINAL
IMU ALIGK ROTATION
LOSS OF VERN 0.200 2 DSC RT NORM
(NOSE & TAIL) g.zud 3 VERN
G.18 4 PULSE NORM
0.010 5 VERN
00 6 COMP NORM
000 7 VERN
DEADBAND
500 8 ATT  NORM
- _1.goo 9 VERN
0.20 10 RATE  NORM
420 1 VERN
1 12 JETOPT P
113 Y
1]

14 CNTL ACCEL
FLT PLN-2b/51/0/A FLT PLN-32/51/0/A

+ + +

(reduced copy) 6-6 FLT PLN/S1/FIN

A2



+ .+ o+ -

DAP A2 A2
PURPOSE TRANSLATION
0.10 1 PULSE
PTC
ROTATION
0.400 2 DSC RT NORM
0.400 3 VERN
G.10 4 PULSE NORM
0.018 5 VERN
.00 6 COMP  NORM
008 7 VERN
DEADBAND
180 8 AT NORM
1000 9 VERN
0.20 10 RATE  NORM
020 U VERN
112 JETOPT
113 Y
0 14 CNTL ACCEL
FLT PLN-3b/51/0/A FLT PLN-4a/51/0/A
o+ o+t
DAP A3 A3
. TRANSLATION
PURPOSE: 610 1 P
66 i ROTATION
0.200 2 DSC RT NORM
0.008 3 VERN
G.10 4 PULSE NORM
0610 5 VERN
.00 6 COMP NORM
000 7 VERN
DEADBAND
_1.00 8 AT NORM
- ~.8070 9 VERN
0.20 10 RATE HNORM
010 1 VERN
112 JETOPT P
I3 Y
0 14 CNTL ACCEL
FLT PLN-4b/51/0/A FLT PLN-5a/51/0/A
A4

+

FLT PLN/S51/FIN

+ o+ F

(reduced copy) 6-7



+

DAP A4
PURPOSE:

PRE/POST DEPLOY
TOS ARI

FLT PLR-5b/51/0/A
‘ A4

DAP AS
PURPOSE :
IMU ROTATION

FLT PLN-6b/S1/0/A

4

(reduced cbﬁy)

o1

+

_’_

Ad

—
=]
—

[[=]}=]

[=]
D
IO!.OINIUI

IOIDI— =IO

1IIoIoHIoIcIO
~Nhn BWwM

.
(1=}

8
9

=11
oI

10
11

12
13

14

i
== ] lee]

=2 L

TRANSLATION
PULSE

ROTATION

DSC RT NORM
VERN

PULSE KORM
VERN

COMP  NORM
VERN

DEADBAND
ATT NORM
VERN

RATE  NORM
VERN

JET OPT P
Y

CNTL ACCEL

FLT PLN-6a/51/0/A

L
T

+

AS
AS
TRANSLATION
0.106 1 PULSE
ROTATION
0.200 2 DSC RT NORM
0200 3 VERK
0.10 4 PULSE NORM
0.050 5 VERN
.00 6 COMP NORM
000 7 VERN
DEADBAND
500 B ATT  NORM
1,000 9 VERN
0.20 10 RATE NORM
028 11 VERN
1 12 JETOPT P
1 13 Y
0 14 CNTL ACCEL

FLT PLN-7a/51/0/A

A6

-

FLT PLN/S1/FIN



+ .

DAP AB
PURPOSE:

LOSS OF VERM
(TAIL ONLY)

FLY PLN-7b/51/0/A

L
i

+

DAP A7
PURPOSE:
RENDEZVOUS

FLT PLN-BB/51/0/A

I

(reduced copy) 6-9

+

Ab
TRANSLATION
0.10 1 PULSE
ROTATION
0.200 2 0DSC RT NORM
0.200 3 VERN
0.10 4 PULSE NORM
0.010 5 VERN
.08 6 COMP  NORM
000 7 VERN
DEADBAND
_ 500 8 ATT  NORM
o000 9 VERN
0.20 10 RATE NORM
.020 11 VERN
3 12 JETOPT P
3 13 Y
0 14 CNTL ACCEL

FLT PLN-Ba/51/0/A

-
h

A7

©o
"

h—

[}
—

L= 1010
10101

1SID = O KD

ISIOIDIRICID
SN B WN

r=}

je]l=]
OO0

10
11

12
13

14

(=] IP
[N ]
1010

[
oo
i1

[[#I[R]

[ [==]

FLT PLN-8a/51/

-
+

TRANSLATION
PULSE

ROTATION

DSC RT NORM
VERN

PULSE NORM
VERN

COMP  NORM
VERN

DEADBAND
ATT NORM
VERN

RATE  NORM
VERN

JET OPT P
Y

CNTL ACCEL
0/A

+

FLT PLN/S1/FIN

A8



_+_

-+
+

+ .

DAP A8 | Ag
P : TRANSLATION
URPOSE 0.05 1 PULSE
PROX OP
X OPS ROTATION
0,200 2 DSC RT NORM
0.200 3 VERN
0.10 4 PULSE NORM
0.01C¢ 5 VERN
.00 6 COMP NORM
000 7 VERN
DEADBAND
_2.00 8 ATT  HORM
.Logo 9 VERN
0.20 10 RATE  NORM
020 1 VERN
1 12 JETOPT P
113 Y
0 14 CNTL ACCEL

FLT PLN-9b/51/0/A FLT PLN-10a/51/0/A

r O
t.ot o+

A8
DAP A9 A9
) TRANSLATION
PURPOSE : 025 1 BULSE
T0S DEPLOY . : ROTATION
0.200 2 DSC RT NORM
0.200 3 VERN
0.05 4 PULSE NORM
0.010 & VERN
.00 € COMP NORM
000 7 VERN
DEADBAND
1.00 & ATT  NORM
_Log00 ¥ VERN
0.20 10 RATE NORM
Q10 1 VERN
i 3 12 JETOPT P
3 13 Y
0 14  CNTL ACCEL
FLT PLN-10b/51/0/A FLT PLN-11a/51/0/A

AN

+ 4+ o+ +

(reduced copy) 6-10 FLT PLN/S1/FIN



+

DAP A11
PURPOSE::
SPAS PARKING

FLT PLN-11b/51/0/A

AN

DAP A19

PURPOSE:
SPAS GYRO CAL

FLT PLN-12b/51/0/A

+

(feduced copy)

T

6-11

+

Al1
TRANSLATION
6.10 1 PULSE
ROTATION
0.100 2 DSC RT NORM
g.200 3 VERN
0.04 4 PULSE NORM
6.005 5§ VERN
.0D 6 COMP NORM
000 7 VERN
DEADBAND
_3.00 8 ATT  NORM
_2.000 9 VERN
.20 10 RATE NORM
0470 11 VERN
3 12 JETOPT P
3 13 ¥
0 -4 14 CNTL ACCEL

FLT PLN-12a/51/0/8

' A19 ‘
- A19 -
TRANSLATION
0.05 1 PULSE
ROTATION
0.100Q 2 DSC RT NORM
0.020 3 VERN
0.04 4 PULSE NGRM
0.002 5 VERN
.00 6 COMP  NORM
000 7 VERN
DEADBAND
_.1.00 8 ATT  NORM
0100 9 VERN
0.20 10 RATE NORM
010 11 VERN
1 12 JETOPT P
1 13 Y
0 14  CONTL ACCEL

FLT PLN-13a/51/0/A

+

FLT PLN/51/FIN



+ W + o+ F

DAP B

FLT PLN-13b/51/0/A FLT PLN-14a/51/0/A

- + 4+
+ -

_I_

DAP 81 B1
PURPOSE :
15 g.10
NOMINAL
PRCS IMU ALIGN
OMS & RCS BURNS 16 0.500
SPAS GYRO CAL 17 D.200
18 0.0 4
19 3.002
20 .00
21 000
22 _3.00
23 _l.eoo
24 0.20
25 .020
26 1
27 1
28 0
FLT PLN-14b/5170/A FLT PLN-15a/51/0/B

+ o+ + 4

(reduced copy) 6-12 FLT PLN/B1/FIN 1



+, +

DAP B2
PURPOSE:

LOSS OF VERN
(TAIL ONLY)

FLT PLN-15b/51/0/A

+ -

82

DAPB3
PURPOSE :

LOSS OF VERN
(NOSE & TAIL)
GG MNVR

FLT PLN-16b/51/0/A

S+ +

(reduced copy) 6-13

jL

_1_

B2
15 0.0 2
16 0.2090
17 0.2090
18 0.04
15 0.002
20 .00
21 000
22 .3.00
23 _l.000
24 0.2 0
25 020
26 3
27 3
28 0

FLT PLN-16a/51/0/A

83
15 0.0 2
16 0.2040
17 0.200
18 0.0 4
19 0002
20 00
2l gggQ
22 _3.00
23 _l.oag0 .
24 0.2 0
25 020
26 1
27 1
28 0

FLT PLN-17a/51/0/A

FLT PLN/51/FIN



+. T+ +

_+_

DAP B4 84

PURPOSE:
15 0.0 2

SSUS DEPLOY
16 0.200
7 (.008
18 0.0 4
19 0.002
20 00
21 000
22 030
23 _B.100
24 0.20
25 Q1o
26 3
27 3
28 Q

FLT PLN-17b/51/0/A FLT PLN-1i3a/51/0/A

- - T4

._+_

” Ean

DAPBS 85

PURPOSE:
15 0.0 2

COAS CAL
16 g.2010
17 0016
18 0.04
19 0002
20 .00
21 000
22 _3.00
23 0033
24 0.2 0
25 Q020
26 3
27 3
28 0

FLY PLN-leIQlIOIA FLT PLN-192/51/0/A

+ ++

(reduced copy) 6-14 FLT PLN/51/FIN



+. T

DAP B6
PURPOSE:
(Blank)

FLT PLN-19b/51/0/A

+

86

DAPB?7
PURPQSE:
RENDEZVOUS

FLT PLN-20b/51/0/A

+ +

(reduced copy) 6-15

- -

B6
15

16
17
i8
19 .
20 .
21 .

|
|
L I I T B |

22 .
23 .

24 .
25 © .

26
27

28 -
FLT PLN-20a/51/0/A

+ "+

+
+

B?
15 Q35
16 0.500
17 0.200
18 0.0 4
19 g.o0g2
20 00
21 0o¢
22 _2.00
23 _l.e900
24 0.20
25 020
26 lor3
27 lor3
28 1]

FLT PLN-21a/51/0/A
+“ _+_

FLT PLN/S1/FIN



+,

DAP B8
PURPOSE:
PROX OPS

FLT PLN-21b/51/0/A

+

.__%_ .

DAP 811
PURPOSE :
SPAS UNBERTH/ -
BERTH

RICS PHOTO
SURVEY

FLT PLN-22b/51/0/A

+ o+

(reduced copy) . ' 6-16

_*_
_+_

B8

15 0.01
16 0200
17 0.200
18 0.0 4
19 0002
20 00
21 L200
22 .2.00
23 _1.000
24 0.2 0
25 020
26 1
27 i
28 0

FLT PLN-22a/51/0/A

R

_+_

_+_

B11
15 g.10
16 0.100
17 0.200
18 .04
19 0.010
20 00
21 000
22 _5.00
23 .3.000
24 0.2 0
25 200
26 3
27 3
28 0-4

FLT PLN-23a/51/0/8

+" T

FLT PLN/S1/FIN



_+_

+o T -

DAP B12 812
PURPOSE :

SPAS PRE-RELEASE
DB COLLAPSE

15

[o

)
(=]
Hn

16 0.050

n 0.020

18 0.0 4

19 0.005

20 .00

2] 000

22 _1poQ

23 _0.500

24 0.20

25 .0lL0

26 3

27 3

’ 28 2
FLT PLN-23b/51/0/B FLT PLN-24a/51/0/8

+ 4 — -

T . +

DAP B20 B20

PURPOSE :
18 0.1 0

T0S ARI
16 0.100
17 g.020
18 0.0 4
19 0.002
20 00
21 000
22 _0.30
23 _3.100
24 0.20 -
25 Q10
26 1
27 i
28 0

FLT PLN-24b/51/0/A , FLT PLN-25a/51/0/R

+ o+ +

(reduced copy) 6-17 FLT PLN/S1/FIN



T

_{__

FLT PLN-25b/51/0/A

_4_.

l DAP ALTY

PURPOSE:

NOMINAL I-LOAD

FLT PLN-26b/51/0/A

n

(reduced copy)

._+_

+

+

6-18

l DAP  PURPOSE

+

-

+

ALT1 - NOMINAL
I-L0AD
ALT2 - LOSS OF
VERNS
TOS ARI
ALT3 - LOADED
RMS

FLT PLN-26a/51/0/A

ALT1

RATE DB
32
JET OPT

33

# JETS
34

ON TIME
35

DELAY
36

ALT1 l

+

1~

20

[ =

[=]
o v

_ 0.
0.

o
o

FLT PLN-27a/51/0/A

ALT2

+

FLT PLN/51/FIN



4 opewn Tt T

" naz0
PURPOSE: 32 o 2020
LOSS OF VERNS B Lo
T0S ARI 34 1
ON TIME -
3 _0.08

DELAY
36 ~0.04¢
FLT PLN-27b/51/0/A FLT PLN-28a/51/0/A

T+ T+

T S

RATE DB
PURPOSE: 2 ey 2100
33 3

LOADED RMS + 3ETS
34 2

ON TIME
35 _0.08
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FLT PLN NOTES

_ FLIGHT PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

FLIGHT DESCRIPTION

The STS-51 (0V103) will launch from KSC July 15, 1993, 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:

Nominal Primary
1 Rev Late
Weather Alt.

Primary
1 Rev Late
Weather Alt,

Primary
Weather Alt.

1 Day Late

2 Days Late

Major Events

LAUNCH (KSC)
MET (DD/HH:MM)
Day of year
CDT/GMT

OMS-2 CUTOfF
MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

ACTS/T0S DEPLOY
MET (DD/HH:MM)

RCS_SEP

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

OMS SEP

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

ACT/TOS SRM
MET (DD/HH:MM)

HITE -

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

Landing
Orbit No.- Site Local Time
143 KSC 07:19
144 EDW - 05:45
144 NOR 06:48
159 KSC 07:24
160 EDW 05:50
160 NOR 06:53
175 KSC 07:28
176 EDW 05:585

7-2

July 15, 1993
00/00:00

181
08:20/13:20

00/00:42
221.5
160/161

00/07:58

00/07:59
2.1
160/161

00/08:15
24.0
161/173

00/08:43

00/21:53
25.6
158/161

FLT PLN/SL/FIN



CIRC

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

SPAS DEPLOY
MET (DD/HH:MM)
ORBIT hp/ha (rm)

SEP2

MET (DD/HH:MM)
Dv {fps)

ORBIT hp/ha (nm)

SEP3

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (rm)

NC1

MET (DDB/HH:MM)
DV {fps)

ORBIT hp/ha (nm)

NC2

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC3

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC4

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NCS

MET (DD/HH:MM)
Dv {fps)

ORBIT hp/ha (nm)

NC6

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (rm)

NCT :
MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (rm)

NC8

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

00/22:41
4.4
158/159

01/01:45
158/159

01/03:30
0.5
158/159

01/05:00
2.5
158/159

01/08:01
2.1
158/159

01/21:35
1.5
159/159

02/03:37

0.3
158/159

02/07:23
0.5
158/159

02/20:57
1.2
158/159

03/02:58
0.4
157/160

03/06:45
0.6

157/159

7-3

03/20:18
1.3
157/159
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NCY

MET (DD/HH:MM)
OV (fps)

ORBIT hp/ha (nm)

NC10

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC11

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC12

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC13

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC14

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC15

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC16

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC17

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

NC18
M (DD/HH MM)

OR IT hp/ha (nm)

NC19

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha {(nm)

NCC

MET (DD/HH:MM)
DV (fps)

ORBIT hp/ha (nm)

7-4

04/00:50
0.3
157/159

04/04:36
0.5
157/1%9

04/19:40
4.6
156/162

04/22:41
3.6
156/164

05/02:26
6.6
156/160

05/05:28
0.6
156/160

-05/18:17

0.5
155/160

06/00:17
0.4
155/160

06/04:50
1.3
155/161

06/17:26
4.7
156/161

06/18:56
8.5
152/160

06/21:00
2.0
152/160
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Ti

MET (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 (nm) 155/160
DEORBIT
MET (DD/HH:MM) 08/20:59
DV (fps) 274.0
LANDING
MET (DD/HH:MM) 08/21:59
CREW
1. The five crewmembers flying this mission are:

CDR - Frank Culbertson
PLT - William Readdy
MS1 - Jim Newman

MS2 - Dan Bursch

MS3 - Carl Walz

COMMUNICATIONS AND INSTRUMENTATION

1.

The Operational Instrumentation (OI) system will nominally be
managed from the ground through uplink real-time commands (RTCs)
coordinated with the crew.

TORS 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. -

There are four GN sites available for on-orbit contingency
support: MIL(MLX), BDA(BDX), DKR, and GDS(GDX). MAD (MAX) and
CAN are emergency sites (2-hour lead time required).

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).

TDRS-E and TDRS-W (SPARE) are available for ascent and entry
support. 10S (RTS site) is available for UHF voice in an
emergency (4-hour lead time required).

TORS-E and TORS-W are available to support Ku-band uplink (e.qg.,
TAGS).

S-band HOR uplink (e.g., Teleprinter) is available through TORS-E
and TORS-W. )

RTS sites are available for contingency support or when scheduled
in advance (4-hour lead time required): HTS, GTS, VTS, 10§, CTS,
NHS, and DGS.
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D. TELEVISION/PHOTOGRAPHY

1.

2.

30

The CCTV systems provide one color, wide-angle camera and one
Canon Al 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. ,

There is one video tape recorder available with 30-minute
cassettes.

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

E. PAYLOADS

1.

Advanced Communications Technology Sate]]ite/Tfansfer Orbit
Stage (ACTS/T0S)

The ACTS/TOS payload consists of two major elements and their
respective Airborne Support Equipment (ASE). The ACTS mission
will provide flight verification of advanced high risk
communications technology to support future communication
systems in the Ka-band frequencies. The TOS is a propulsive
stage used to place the ACTS into a geosynchronous transfer
orbit.

Orbiting Retrievable Far and Extreme Ultraviolet
Spectrometer/Shuttie 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 Materials Exposure
(LDCE) :

The primary objective of the LDCE is to introduce developmental
composite materials to a fiux of atomic oxygen atoms in low Earth
orbit. The candidate materials, polymeric, coated polymeric, and
1ight 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.

commercial Protein Crystal Growth (CPCR)

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-11 configuration will be flown on

" $TS-51.
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6.

7.

Chromosome and Plant Cell Division in Space (CHROMEX)

The CHROMEX payload is designed to determine whether roots of day
1ily and Haplopappis Gracilis can be initiated and undergo
subsequent growth in microgravity at a level equivalent to that
which occurs at 1 g on Earth.

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 vertical 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. '

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
Pian. -

Investigations into Polymer Membrane Processing (1PMP)

The research objective of the IPMP payload is to flash evaporate
mixed solvent systems in the absence of convection to contrel the
porosity of a polymer membrane.

Radiation Monitoring Equipment - IIT (RME-III)

The RME-1II payload measures the ionizing radiation exposure in
the orbiter crew compartment. The unit consists of a single
handheld instrument with replaceable memory modules.

Air Force Maui Optical Site (AMOS)

The primary objective of AMOS is to use the Orbiter during
cooperative overflights of Maui 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.

IMAX , -

The IMAX payload is a 70mm motijon 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.

ON-ORBIT DTOs

1.

Fuel Cell On-Orbit Shutdown/Restart (DT0 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 and successfully restarted on-orbit. Also,
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5.

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
future long duration flights to Space Station Freedom.

Payload and General Support Computer (PGSC) Singe Event Upset
Monitoring (D70 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 lead to procedure
and/or hardware and softiware changes to reduce the effects of
cosmic radiation on PGSC operations.

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.

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.

Laser Range and Range Rate Device (DTO 700-2)

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 handheld iaser can provide
accurate and reliable range and range rate information, even if
the target does not have a laser reflector.

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 will 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.

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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10.

of relative GPS will be evaluated using orbiter radar and laser
range finders as reference data. Data will be collected on the
PGSC. '

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 cperations 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.

STS Orbiter Attitude Control Translation Thrusting (DT0 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.

EVA Operations Procedures/Training (DTG 1210)

The primary objective of this DTO is to isolate and demonstrate
specific differences between training facility simulations and
operations in the actual extravehicular activity (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-F1ight Aerobic Exercise (DSO 476)

The objectives of this DSO are tc 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.

Orthostatic Function During Entry, Landing, and Egress (DSO 6038B)

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.

Visual-Vestibular Interaction as a Function of Adaptation
(DSO 604) . ,

The objective of this DSO is to investigate visual-vestibular and
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
investigations 0I-1 and 0I-3.
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Evaluation of Functional Skeletal Muscle Performance 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.

In-F1ight Use of Florinef to Improve Orthostatic Intolerance
Postflight (DSO 621)

The purpose of this D30 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.

Gastrointestinal Function during Extended Duration Space Flight
(DSC 622)

This DSO will measure changes in gastric emptying rate, estimate
changes in gastrointestinal motility, calculate intestinal
transit time and estimate the percentage of changes for gastric
emptying rate and gastrointestinal transit time.

Documentary Television (DSO 901)

The DSO requires live television transmission or VIR dumps of
crew activities and spacecraft functions which include: Payload
Bay views, crew activities, in-flight crew conference/press
opportunities, and unscheduled TV activities.

Documentary Motion Picture Photography (DSO 902)

The DSO 902 requires documentary and public affair motion picture
photography of significant activities which best depicts the
basic capabilities of the space shuttle and key objectives. This
DSO includes motion picture photography of flight deck
activities, middeck activities, and any unscheduled motion
picture photography. :

Documentary Sti11 Photography (DS0 903)
This 0SO regquires still photography of crew activities and
mission-related scenes of general public and historical interest.

Sti11 photography with 70mm format for exterior photography and
35mm format for interior photography is required.
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