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T I E————.,,
INTROCUCT ION

The $75-32 Fiight Plen s the f1ight data File article that containg the
on-ordit timeling, [t does not contain the detailed timelings that are
covered In the Ascent, Post Insertion, Rendezvous, Oeordit Prep, and
Entry Check)ists, The detailed deploy procedures required during the
deploy timeframg are In the SYNCOM ooplo{ Chacklist, The detailed
rendezvous tiselines and procedures are fn the Rendezvous Chacklist, For
continiity, the entira Fl1ght 15 shown in the summary level Limeline,

This on-orbit timeline satisfies the cbjectives specified 1n the Flight
Oafinftion and Requirements Oirective and the requirements of the $75-32
Flight Reguirements Document, The Flight Plan, as part of the Fifght
Oata File, meets the specifications of the Cycie 2R/Final version of the
§75-32 Flight Initialfzation Data Pack.

The fiight profile used for this Flight Plan fs for ¢ launch date of
December 18, 1989, at 17:46 CSY, Orbiter fnertfsl attitudes are
expressed relative to & Mean of 1950 (M30) reference frame,

JS§C-22359, Crew Scheduling Constraints (Appendix X, CPMP), Basfc, March
1987, has been used to build the timelines contafned In this Flight Plan,

The timeline formats used in this Hfght Plan are based on J§C-19932,
Timeline Format Oefinitfons and $tandard Motes, Revision B, May 25, 1987,
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FLIGHT OAY & RENDEZVOUS

The Flight Qay 6 Rendezvous Yimelfne 1s designed to accommodate LOEF
retrieval to tha sixth flight day, I[n ordar to saximize the accom-
plishment of mission ob{ectives. the fifght plan will, {n general,
undergo changes, The timelfne assumes the deciston to detay to fifght
dey 6 was made at launch, The timeline is based on the nominal Cycle 2R

trajectory.
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NLIZZEINY b

R

IMAX EARTH SCENE QPPORTUNITIES

oH8iT

TCA (MET)

ORBIT OF NEXT

MTWO IEIQfOE-=tia

SITE PRIORITY | Lens MeTHon [ “P0 0 TF HEX COMMENTS
14 |0/20:48:04 | TAHITI/SOCIETY ISLANDS L 60 | -ZLV (45,61,76,92, |OMS BURN CONFLICT
108,123,139
*15 |0/22:06:17 |LAKE EYRE, AUSTRALIA L a0 | -z2Lv |3L,48,62,78
*15 }0/22:09:50 |GRISBANE, AUSTRALIA H 100 | TRACK |46,61,62,77, |PRIME ORBITS: 15,46.93
93 ALTERMATE:  -ZLV
*16 |0/22:40:23 [MEXICO CITY (LOOK SOUTH) H 100 | OBL 47,78,94,125
16 |0/23:46:28 |PLANKTON BLOOM, i 5 | Low [47,78,94
CAPRICORN CHANNEL 0BL
{AUSTRALIA) (LOOK SOUTH)
17 ]1/01:19:32 {NEW GUINEA (LOOK WORTH) H a0 | obL :3.54.95.111. PRIME OPP
42
17 [1/0L:21:37 | GREAT BARRIER REEF H 40 | -ZLV [32,48,62,64, |NORTHERN RECF USUALLY
(CENTER) 79,94,95,110, |HAS CLOUD COVER
111,126,142
19 |1/02:55:02 [NEW GUINEA (LOOK SOUTH) 40 | oBL 49,965,143 MEAL CONFLICT
*21 | 1/07:24:07 |MADAGASCAR FIRES 100 | -ZLV |36,52.83,99,
OBL |130
27 [ 1/18:32:45 [ANDES MOUNTAINS L 40 | OBL |68,74,105,121 |POST SLEEP
(LOOK SOUTH) :
27 |1/18:35:46 |BRAZIL DEFCRESTATION: H 106 | -ZLv [43,74,90,105, |POST SLEEP
FIRES OR SRID PATTERNS oBL |121,137
28 |1/16:56:16 |WESTERN SAHARA (ERG H 40 | 08L (44,75,91,106, |LOW SUN ANGLE
CHECH) 122,138

* Scheduied in Fit Pin




£-5

N1d/ze/ntd 1M

IMAX EARTH SCENE OPPORTUNITIES

ORBIT OF NEXT
ORBIT | TCA {MET) SITE PRIORITY | LENS | METHOD | “gonroriu iy COMMENTS
*29 [1/18:15:41 |CARIBBEAN {LOOK NORTH) i 40 | O0BL {44,60,76,91, |POST SLEEP
107,138
*30 |1/19:52:03 |HALTI DEFORESTATION it 60 | -ILV {61,77,108,124 |PRIME OPP
LOW
081,
*31 {1/22:28:29 |LAKE EYRE L ao |6ou- 46,62,78
BL
32 |2/00:00:00 |GOSSES BLUFF CRATER H 100 | OBL {79.126
%32 | 2/00:03:44 |GREAT BARRIER REEF H 40 | O0BL {48,63,64,79, |PRIMC OPP
(LOOK NORTH) 94,95,110, MEAL CONFLICT
111,126,142
33 |2/1:33:38 |GREAT SANDY DESCRT L 40 | O0BL ]64.80,111.127 iOMS ATTITUDE MMVR
(LOOK SOUTH)
34 |2/03:09:14 | INDONESIAK VOLCANOES H 60 | OBL 150,.81,97,128, |OMS ATTITUDE
(LOOK WEST) 144
*35 |2/04:44:19 | JAKARTA H i00 | oBL {66,113
+36 (2/05:59:31 | VREDEFORT CRATER ti a0 | -2y |67.83
*36 {2/06:04:14 |MADAGASCAR FIRES H 100 | -ZLV |52,83,99,130
{LOOK NORTH) 0OBL

* Scheduied in F1¢ Pin
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NI4f2E/NYS LTS

IMAX EARTH SCENE OPPORTUNITEIES

ORBIT OF KEXT
ORBIT | TCA (MET) SITE PRIORITY | LENS | METHOD CPPORTUNTTY COMMENTS
43 |2/16:48:31 |BRAZIL DEFORESTATION m 100 | -2V |74,90,1c5, | POST SLEEP
OBL |121,137
44 | 2/16:52:14 | CARIBBEAN {LOOK NORTH) L 40 OBL |60,76,91,107,
138
44 |2/717:09:13 |WESTERN SAHARA -(ERG H 40 OBL |75.91,106, LOW SUN ANGLE
CHECK) (LOOK SOUTH) 122,138
45 |2719:41:25 {TAHITI/SOCIETY ISLANDS L 60 «ZLV |61,76,92,108, |PRIME OPP
LoWw 123,139
08L.
46 [2/20:58:47 |LAKE EYRE L 40 =ZLV |62,78
46 12/721:02:25 |BRISBANE H 100 | TRACK |61,77.93 PRIME OPP
ALTERNATE: 2LV
47 |2/21:32:36 |MEXICO CITY H 10Q DBL- |78,94,125
47 |2/22:37:48 | PLANKTON BLOOM, [ 60 LOW |78,94
CAPRICORN CHANNEL 0Bt
(LOGK SOUTH)
48- |3/00:09:48 |NEW GUINEA (LOOK NORTH) H 10 OBL |64,95,111,142 [PRIME QPP
48 |3/00:11:53 | GREAT BARRIER REEF H 40 -ZLV 163,64,79,94,
{CENTER) 95,110,111,
126,146
49. |3/01:45:06 | HEW GUINEA (LDOK SOUTH) 40 0BL 96,143
50 13/03:159:28 | INDONESIAN VOLCANOES 60 0BL |81,97,.128,144
{LOOK EAST)
52 | 3/06:09:44 | MADAGASCAR FIRES H 106 | -21v |83,99,130
DBI

* Scheduled in F1t Pln
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IMAX EARTH SCENE OPPORTUNITIES

ORBIT OF MEXT
ORBIT | TCA (MET) SITE PRIORITY | LENS { METHOD OPPORTUNITY COMMENTS
] 60 | 3/T6:52:57 | CARIBAEAX {LOOK WORTH [ 410 oBL (76,91,107,128 |PRIME QPP
FROW TRINIDAD), SLEEP
61 | 3/18:28:07 {WAITI DEFORESTATION L 100 | -2Lv 177,106,124 DUMP ATT
LOW
0BL
*61 |3/19:26:58 | BRISBANE H 100 | TRACK | 77,93
*61 13/19:41:08 | TAMITI/SOCIETY ISLAMDS L 60 | -2Lv |76,92.108,
Low |123,139
oBL
62 {3/20:58:35 | LAKE EYRE L 40 | -ILv |78
62 |3/21:02:12 |BRISBANE ) 100 | TRACK 77,93
*63 [3/22:36:29 | GREAT BARRIER REEF L 40 OBL |64,79,94,95, |PRIME OPP
(LOOK MORTH) 110,111,126,
142
64 |4/00-05:16 | GAEAT SANDY DESERT, L 20 0BL |80,111,127 MEAL CONFLICT
AUSTRALIA (LOOK SOUTH)
64 13/00209:47 [ MEW GUINEA (LOOK MORTH) L 40 0BL |95,111.142 MEAL CONFLICT
64 14/00:11:42 [GREAT BARRIER REEF H 10 oBL 179.94,95,110, IMEAL COWFLICT
(LOOK SOUTH) 111,126,142 USUALLY CLOUD COVERED
*66 [4/03:14:27 | JAKARTA L] 100 | oBL 113
*&7 [4/04:29:07. | VREDEFORT CRATER L] 40 08L |83
74 [15:11:00 | AMDES MOUNTAINS (CENTER) L aQ 0BL |105,121 SLEEP

* Scheduled in FIt Pin
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IMAX EARTH SCENE OPPORTUNMLITIES

ORBIT OF NEXT |

oRBIT | TCA (MET) sITe PRIORTTY | LENS | METhop | O080 8 E COMMENTS
76 [4/15:13:50 | BRAZIL DEFORESTATION " 100 | -ZLv 90,105,121, |SLEEP
oBL |137
75 [4715234220 | WESTERW SAHARA (ERG 1 40 | OBL |91,106.1:-. |SLEEP
CHECH) {LOOK SOUTH) 138 )
76 [4/16:52:35 | CARTBE..AN (LOOK NORTH) L a0 | OBL (91,107,138 | POST SLEEP
76 |4/18:05:37 | TANITI/SOCIETY ISLANGS L 60 | 0BL (92,108,123,
139
=77 | 4718:27:48 |WALTI DEFGRESTATION L 100 | -ZLv [108,124 PRIME OPP
LOW
OBL
*I7 |2/19:26:41 | BRISBANE H 100 | TRACX |63 ALTERNATE: =ZLV
»TH [4/19:56:50 |MEXICO CITY (LOOK WORTH) M 100 | OBL |94.125
*78 | 4720:58z13 | LAKE EYRE (LOOK SCUTH) L a0 | oeL LAST CPP
*18 | 4721:02:05 | PLAMCION BLOOM I8 t 60 | oBL |94
CAPRICORN CHANMEL
(LOOK MORTH)
*79 [4/22:32:30 |GOSSES BLUFF CRATER W 100 | Low |126
o8L
*79 [4722:36:11 |GREAT BARRIER RLLF W 40 | -ZLV¥ {94,95,110,
(CENTER) 111,126,142
80 | 5/00:04:53 |GREAT SAMDY DESEWT Iy a0 | oeL {111,127 MEAL CONFLICT
(LOOK SOUTH)
*81 [5/01:39:42 | INOOWESIAR VOLCAWGES " 60 | OBL |%7.128.144
(LOOK WEST)
*83 |5/03:28:48 |VREDEFORT CRATER N 2 | LOW. LAST oPP
8L PRE SLEEP

* Schedulad in FIE

Pin




TMAX CARTH SCENE CPPORTUNITIES

ORBIT OF NEXT
ORBIT | TCA (MET} SITE PRIORITY | LENS | METHOD OPPORTUNITY COMMENTS
*B3 [5/04:33:27 |MADAGASCAR FIRES H 100 { -2Lv [99,130 PRE SLEEP
' {LOOK WORTH) OBL
90 |[5/15:13:19 [BRAZIL DEFORESTATION " 100 | ~ZLv {104,121,137 |POST SLEEP
T
91 15/15:.7:00 | CARIBBEAN (LOOK MORTH) L 4 | oBL {107,138 POST SLEEP
91 |5/15:33:52 [MESTERM SAHARA (ERG ] 40 | o0BL |106,122.138 |POST SLEEP
CHECH) (100K SOUTH)
92 15/18:05:08° | TANITE, SOCIETY ISLANDS L 60 | -ZLV 108,123,139 |PRIME OPP
*93 [5/19:26:10 | BRISBAME B 106 | TRACK PRIME OPP / LAST OPP
- *94 [5/19:56:18 [MEXICO £1T¥ (LODK SOUTH) ) 100 | oBL |[125
- 94 |5/21:00:21 [GREAT BARRIER REEF H 4 | osL (95,110,111, [PRIME OPP
- (LOOK MORTH) 126,142
*34 [5/21:01:34 [PLANKTON BLOGH/CAPRICORN L 60 | oL LAST OpP
CHANREL (100K SOUTH)
~95 |5/22:33:34 [MEW GUINEA (LOOK MORTH) 40 | oeL [111,142 PRIME OPP
95 15/22:35:38 [GREAT BARRIER REEF H 40 | -ziv 110,111,126,
{CENTER) 142
*96 | 6/00:08:48 |NEW GUINEA (LDOK SOUTH) 4 | o8L |143
*97 [6/01:35:09 | INDONESIAN VOLCANOES 60 | oBL [178,144
- {LOOK WEST)
b 99 |6/04:33:20 [MADAGASCAR FIRES " 100 | -ZzLv [130
- oBL
- [N
-3 [ 105 |6/13:34:3 [ANDES MOUNTAINS (CENTER) L a0 | o {121 SLEE®, PRIME OPP
o
b
= * Scheduled in L Pin
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IMAX EARTH SCENE OPPORTUNITIES

ORBIT OF MEXT
ORBIT | TCA (MET) SITE PRIORITY | LENS | METHOD OPPORTUNLTY COMMENTS
205 [6/13:37:36 | BRAZIL DEFORESTATION H 100 | -2V |121,137 SLEEP.
oBL
106 |6/13:57:58 |WESTERR SAHARA (ERG H 10 oBL |122,128 SLEEP
CHECH) (CENTER)
107 |6/15:156:17 | CARIBBEAN {LDOX NORTH L 40 oBL 138 DUMP ATTITUDE
FROM TRINIDAD)
108 [6/16251:24 |PALTT DEFORESTATION L 100 -OZBLV 124 DUMP ATTITUDE
L
*108 | 6/18:04:24 | TAHITI/SOCIETY ISLARDS L 60 o8L |123,139
*110 16/20:59:41 |GREAT BARRIER REEF H 40 ~BL |111,126,142 PRIME OPP
{LOOK MORTH)
111 |6/22:28:25 |GREAT SANDY DESERT L 40 oeL |127 MEAL CONFLICT
111 | 6/22:32:52 | WEM GUINEA (LDODK NORTH) K 40 paL | 142 MEAL CONFLICT
1X1 | 6/22:34:51 |GREAT BARRIER REEF B 40 0BL |126,142 MEAL CONFLICT
(LO0K SOUTH)
*113 [7/01:37:32 [JAKARTA H 100 | 8L LAST QPP
121 [7/13:233:46 | ANDES MOUNTAINS L 40 8L LAST OPP
{LOOK SO0UTH) POST SLEEP
12k |7/13:36:39 |BRAZIL DEFORESTATION H 100 | -2Lv | 137 POST SLEEP
oBL
122 | 7/13:257:05 [WESTERR SAMARA (ERS H a0 cet |138 POST SLEEP
CHECH) {LOOK SOUTH)
=122 [7/14:08:19 | SAUDI ARABIAC EMWPTY L 40 oBL 1138 LOW SUN ANGLE
QUARTER {LOOK SM)

= Schaduled in FIL Pin




IMAX EARTH SCEME OPPORTUNITIES

ORBIT | TCA (MET) SITE PRIORITY | LENS [METHOD | ORBITOF NEXT COMENTS
*123 [7/16:28:19 | TANITI/SOCIETY ISLANDS L 50 | OBL |139
~128 | 7/16:50:29 |WAITS DEFORESTATION Y 300 | -ZLv
(100K SOUTH) 6L
*125 |7/18:19:29 | MEXICO CITY H 100 | oBL
126 | 7/20:55:05 [GOSSES BLUFF CRATER M 100 | OBL
*I26 |7/20:58:26 |GREAT BARRICR REEF " %0 | -ILv
(CENTER
*127 | 7/22:27:76 |GAEAT SANDY DESERT L a0 | 06L
(100K NORTH)
=128 |8/00:02:13 | [NOONCSIAR VOLCANDES A § | 0BL |1aa
T (LOOKX WEST)
*130 | 8/02:55:53 |WADAGASCAR FIRES M 60 | -2V
(LOOK NORTH) 0BL
137 18/13:35:29 |BRAZIX DEFORLSTATION B 100 | 2L POST SLEEP
L
136 [8/13:39:09 | CARIBBEAR (LGOK WORTH) T a0 | o8l POST SLEEP
138 {B/13:56:01 |WESTERN SAWARA (EFG W % | oBL LOW SUN ANGLE
oY) POST SLEEP
=138 [8/13:07-13 | SAUDI ABABIA EWPTY W % | 0Bl POST SLEEP
QUARTER
= 139 [B716:27:13 | TANTTI/SOCICTY TSLANDS L 50 | 0eL ®MS TEST CONFLICT
- 197 |8/20:55:33 | WEW GUINEA (LOOK WORTH) M 20 | oel |1a3 MEAL CONFLICT
= PRIME OPP
T,
-
= * Scheduled in FIL Pin
=
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NLSIZEINE 1Y

_IMAX EARTH SCEWE OPPORTUNITIES

. 2

oss1t | TeA (KET) SETE pRioRTTY | LEns | meton | 2RBIT 07 WEXT COMENTS
142 [8/20:57:37 |GREAT BARRIER. REEF - W | & | -2 WEAL CONFLICT
(CEWTER)
~143 [8/22:30:44 [ WM GUINEA (LOOK SOUTH) L | % | oeL
*142 [9/0001:03 | INGONESIAN VOLCAROES W | e | obL
(L00K EAST)
~1a8 |9/04:42:5% | GREAT NIRALATAN RARGE W | &0 | ool
* Scaeduled in FIT PIn
EARTH TARGETS. OF OPPORTUNITY - SCHEDULE REAL TIME
PRIORLTY
WIGHLY VISIBLE WK WADE POLLUTION OF OCEAN, LANDSCAPE OR ATMOSPHERE M
DUST OR SANOSTORN H
OCEAM PHENOMERA:  INTERWAL WAVES, EDDIES, CURRENTS (2 SHOTS) "
ARY PLANCT OR STAX VISIBLE OM HORIZON L
MOORRISE OR SET L
FOREST FIRE M
SWOKE FROM SLASH 2 BURN FARING H




IMAX EARTH SCENE OPPORTUNITIES

omsrt| 1cA peEm) SITE PRIORITY | LENS [ meThoo | ORBTT OF NEXT COMMENTS

1ns

* Scheduled in FIt Pln
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INAX EARTH SCEME OPPORTUNITIES

* Scheduled in FIL Pin
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TWAX EARTH SCENE OPPORTUNITIES

PRIORITY

LENS

METHOD

ORBIT OF NEXT
OPPORTUNITY

COMMENTS

* Scheduled in FIr Pin
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PREORITY

LENS

METHOD

ORBIT OF NEXT
OPPORTUNITY

COMMENTS
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A,

FLIGHT PLAN NOTES
{CONSTRAINTS AND GUIDELINES)

FLIGHT DESCRIPTION

The $TS-32 {OV-102) launch from KSC on December 18, 1989 (Cycle 2R}
will be into a 190 x 161 nm orbit at an Inciination of 28.5 degrees.

The mission duration will be 9 days, 21 hours.

occurs at EOW on December 28, 1989,

Landing opportunities are:

Nominal Primary
Backup
Weather Alt,

I Day Late Primary
Backup
Weather Alt,
2 Days late Primary

Backup
Weather AL,

MAJOR EVENTS

te¥ Borarte:ss)

Day of year
CST/GMT

MET (DO/HH:MM:$5)
oy {fps

DT (MM:35)
ORBIT hafhp (nm}

NPC
MET (DO/HH:MM:SS)
¥ {fps
0T (MM:55)

ORBIT hashp (rm)

&i‘f ’oogmmsss)
oV (fps
0T (MM:58)

ORBIT hashp (rm)
g
N

Ms
ov (rps
01 (MM; Sg
ORBIT mashp (nm)

Landing
it N Site
159 oW
160 oW
159 NOR
175 EOW
176 EOW
175 NOR
190 EDW
191 EDW
190 . NOR

1.2

Qecembar lé. 1989
0/00:00:00
352
17:46/23:46
0/00:41300
221.2
02134

190 x 16}
0706156100
4.9

00:06

191 X 161
Qr20:26:00
a.o

00:08

190 X 156
01/00:42:00
01/00167:00
18.0

00114
150 x 166

Nominal landing

Landing
te Ti

13:21 PST
14:56 PST
14:24 MST

13:19 PST
14:54 ST
14:22 w87

11:43 PST
13:47 pST
12:45 MsT
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MAJOR EVENTS (Continued)

m poimmass)

ORBIT ha/hp (rm)
m im Ho HELY)
ov

07

] 'f 1] p {rw)
Egt DDEI«:M:SS)
07 (Wh:

1] s,
ORBIT hajnp (rw)
aﬁ soonm:m:ss;
s

07 P&: $
ORBiT ha/hp {nm)

%‘l ’ f« $HH155)

ORB 1 ha/hp (nm)

H!.QI'.L(!.EI!.LL‘H DO/HH:MM: SS)

B
oY {fps

{EOW)
T (D0/HH:MM:55)
Day of year
€ST/6GMT

1-3

02/02!03 00
00:2!

167 X 166
32103852 100
00:08

166 x 161

02/18:88:00
21.2

016

166 x 149
02/19:43:00
5.8

0024

149 x 146

22122:43:00

00:05
149 x 147
03/01:15:00

g9IZO= 35:00

0

09/21:35:00
362
15:217/21:21
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8, CREW

1, The § crewmembers flying this mission are:

COR -~ Oanfe) C, Brandenstein
PLY - James D, Wetherbes
M51 - Bornie J, Qunbar

M52 - Marsha §, Iving

M53 - G, Oavid Low

The cresmembers responsible for performing an EVA, should one
bﬁt‘mg n:ﬂsury. are: M50 will be Evl, MS3 wil) be £Y¥2, and PLY
' e L]

€. ORBITER SYSTEMS

2,

ll

2.

Communications and Instrumentatfon

b,

(-

4.
e.

f.

4.

h.

The Operational [nstrumentation (O1) system will nominadly be
managed from the ground through uplink real-time commands
{RTCs) coordinated with the crew,

TORS coverage 1s supported by TORS-f (41 degrees W) and TORS -
W (171 degrees W) and {5 the prime mode of comminication
coverage,

TORS Ku-band is the prime mode for resl-time T¥. There are
also 3 GSTON sites available as backup for TV (90.minute lead
time requfred): GDX(GDS), MIL{MLX), and YAN.

TDRS-E and TORS-W are available to support Xu-band text
uplink (e.g., TAGS).

HOR text uplink (e.g., Teleprinter) 1s available through
S-band TORS-E and TDRS-W.

GSTON sites avaitable during the first 25 mTrutes of the
mfssion are MIL(MLX}, BOA, and I0S. 103 can be used for UHF
voice during ascent,

There are eight GSTON sftes available on a 90 afnute call-up
on-orbit and also for deorbit: YAN, GOX(GDS), MIL{MLX),
BOA(BDX), CAN, MAD, OKR, and OFR, (Note: DFR 1s mot shown In
the FLT PLN).

The Ffollowing GSTON sttes will be available during the
Rendezvous timeifne: YAN

Guidance and Navigation

b.

The orbiter state vector must be uplinked whenever downtrack
error fn the on-board vector becomes greater than 20 nm, but
s usually uplinked when errors are greater than 5 nm. These
are real-time cails. In addition, state vectors must be
up¥inked for speciffed targets when uti¥fzing an orbiting
vehicle as a TGY ID with Universal Pointing, State vector
updates are required every 4 hours when using the L3 payload.

iMU alignments oceur approximately every 12 hours {in the
pre-sTeep and post-sleep activities) and prior to majer
events requiring low navfgatfon uncartainty,

1-4 FLT PLN/32/FIN



3. Envirormental Control and Lite Support Subsystem (ECLSS)

4. Two €02 absorbers are Installed prior to launch, On-orbit,
the canisters are alternately reploced as required per the

cue

curd,

. ] b, There are four supply water tanks end one waste water tank
which are loaded for launch with voluses sufffclent to rest &
Taunch day Jeorbit opportunity with paylosd bay doors (PLBOs

failed closed,

Tanks A and 8 wil] be managed to 4 leve) tha

will sliow the tanks to be ful) prior to the next dafly gr?ug
1

of dearbit opportunities,

After LOEF {s retrisved, 3 spec

water dump attitude will be ysed during supply and waste
water dumps, -

4. Utility Power Usage
The follow!

Schedules,
during the mission,

tables are the OC and AC Utility Power Qutlet

hese tzbles show the times of cutlet reconfiguration

$78-32 OC UTILITY POWER QUTLET SCHEDULE

MET oreLaunth | gtk ion P i T
OUTLET Bjiias | ON-ORel
| 019 PLT* .- - LT
_ M0523| Ms3*+  Ipcey,pce2 | peglpca2 | MS3Y
we | L -~ == - -
. M139 | Pesy, peG2 - .- PCGY,PCG2
ALl [usiemse| .- - MSi* M52*
mic | Als | core PR PR COR*
MO0F| .- -- FEA ACCEL --
MRA
or L5 - - IMAX ..
MNB
NOTES: * Crewmember suit fan
$TS-32 AC YTILITY POWER OUTLET SCHEDULE
MET] pmeraunch [ pndeerion | on-omsit DEQRBIT
OUTLET 0/1:12
wsal .- -- FEA -
sl i) -- sPOC $POC --
M1 3G -- - AFE -
A ars -- - Y -
NOTE: Intermitlent AL outlets needed for vacwum cleaner
. and photo f1oodlfght
7-5 FLT PLN/32/FIN




0.

[

F.

TEXT UPLINK SYSTEM

z'

The Text and Graphics System (TAGS) fs a-high-resolution
facsimile system that scans test or graphics naterial and
converts the cnuog SCAN data into serisl dizml data, This
date I transnitted via a telemetry 1ink to the cethode-ray tube
hardcopfer, Transmission time for an 8-172 by 11-inch page can
vary from just over 1 minute Lo Just over 15 minytes cepending on
the hardcopy resolytion desired, The TAGS can only uplink lnaies
usf n? Ku-Band. This Fllght Plan assumes Ku-Band forward Vink s
svaifable For both TORS-£ and TORS-W, and TAGS I3 the primary
mode of text uplink, [nstrumentation has the capability to
uplink onboard hardcopler control commands via $-8and or

Ky-Band for power on, advance, ready, standby, and off,

The teleprinter (TPR) will provide a backup on-orbit capability
to receive a4 reproduce text-only data from MCC, The TPR uses
§-Band and 15 not dependent on TORS Ku-Band, TPR requires 1to
2.5 sinutes per messaje, dependfng on the number of lines {up to

)

TELEVIS1ON/PHOTOGRAPHY

1.

2,

1.
4.

5.

The CCTY system provides one color, wide-angle camera for in-
cabin coverage. There will also be flve PLB TV camerss and 2 RM$
cameras, There are three different lens assemblies available for
the PLB cameras {color lens assembly, monochrome Tens assembly,
and wide-angle lens assembly). The type of lens assembly For
;:23 PLE camera i% documented in the Fl{ght Requirements

ment ,

There §s a video tape recorder available with HN-minute
cassettes.

Three camera systems are avallable: 35mm, l6mw, and 7Omm.

Tha camcorder has been included {n the manifest for test
purposes, See DT0 630, Camcorder Oemonstration,

The AFE and FEA payload will fly thelr own dedicated camcorders.

PAYLOADS

1.

Long Duration Exposure Facility (LOEF)

LDEF 15 a free-flying passive spacecraft that provides
accommodations for experiments which require long-tera exposure
to the space environment. Oeployment was performed during
mission 575 41-C (April, 1984) and LOEF is approaching the end of
fts orbital lifetime. Retrieval {is scheduled using & ground up
rendezvous on fHght days 4, 5, or & and proximity operations to
approach the LOEF so that capture with the FMS can be performed.
The LOEF spacecraft has been fn orbit fn a gravity gradient
stabilfzed attitude for § years and many of the requirements for
hand}ing of the spacecraft during reirieval have maintenance of
LOEF's condition as the primary objective,
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3

1.

s!

SYNCOM [V.5

The Yast SYNCOM spacecraft of the series of § communfcations
satellites 15 Che SYNCOM [¥.5, As n past f1ights, thy SYNCOM
wil) be deployed from the orbiter pugload bay o that fts own
third stage PKM and mylti-use LAM motors can be used to elevate
the satellite to geosynchronous orbit. This SYNCOM has been
modified to allow PKM Firing via ground command so that the
missfon may be accomplished even when launch occurs outside its
RAAN 1imits, [n these ceses PXM firing s delayed until nodal
regress!on allows continuation of the mission, COeployment i3
scheduled on orbit 17 with a backup on ordit 32,

American Flight Echocardiograph (AFE)

The subfect’s heart wil) be scanned using a hand-held ultrasenic
transducer. The scan {5 displayed as a video image by the
apparatus which s fitted Into & middeck locker, Data fs output
in standard video format and {s recorded on the (CTV Video Tape
Recorder (VIR} or Camcorder, AFE recordings are taken datly for
crewmembers Involved fn the data taking which fnvestigates
affects on the heart fn zero-g, The AFE will alse be used to
support 0S0 478, Lower Body Negative Pressure,

Characterization of Neurospora (ircadian Rhythms (CNCR)

The CNCR payload conslsts of seversl specimen race tubes, six gas
sampliing syringes and a temperature recorder stowed in three foam
packages in a middeck locker, The specimen consists of
Neurospora Crassa (bread molds) which are exposed to varfous
timed 1ight tevels and microgravity to examine the effect on
¢ireadian rhythms and metabolic rates,

Latitude/Longitude Locator (L3)

A 70mm Hasselblad Camera fs modiffed with & fixed and moving
reticle for sighting on targets and taking angle marks (as well
as phutographs?. A Camera-Computer Interface Unit (CCIU)
connects the camera to a GRID compass computer, The collection
of marks are reduced to longitude/latitude for each of the
targets on which the marks are taken. The objective of the L3
missfon s to evaluate the accuracy and usability of the
Instrument by viewing and markfng on known earth ground sites
during the flfght.

FEA (Flulds Experiment Apparatus)

The FEA payload s & middeck experiment examining the application
of floating zone processes and thelr effects on crystal quality.
The apparatus 1s the size of one middeck locker. Ancillary FEA
hardware includes a computer, camcorder, test samples, spare
parts, and 8mm and 35mm film. The apparatus cansists of a
heatfng element that moves along & track to melt and
recrystalifze the sample which is sealed fn a pyrex tube, The
camcorder and computér provide Tn-flight monitoring and
postflight analysis of each test.
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6.

,l

9.

10,

MLE (Mesoscale Lightning Experiment)

The MLE payload consists of the standerd orbiter cargo bay
Television (TV) camers system (with no restrictions on the Closed
Circult Television (cctv‘ camgra lens configurstion) and 3
dedicated STS standard orbiter 35w camers tody wit hr-min-$ec
dats back and 85ms lens, The MLE camery wil) share lenses fron
the standard onboard orbiter complement, The TY system is shared
on & noninterference basls with primary wission ob ectives, The
MLE obJectives are to observe and record the visva
characteristics of large scale 1ightning as seen from space viing
the onboard ‘clrgo day TV and 35m cameras and to develop a better
understanding of this type of 1ightaing,

AMOS {Afr Force Maul Optical $ite)

The primary obiectm of the AMOS activity fs to use the orbiter
during cooperative overflights of Naul to obtaln lugery andfor
signature data to support the calibration of the AMOS ground-
based sensors and to observe plume phenomenalogy. No ynique
onboard hardware 1s associated with the AMOS testsi Crew and
orbfter participation are required to establish the controlled
conditions for the Maui cooperative overflight,

PCG (Protein Crysta) Growth)

The POG payload is designed to conduct experiments which will
supply information on the sclentific methods and commercial
potentfal for growing large, high-quality protein crystals In
microgravity., The PLG wﬁl be installed and operated on the
orbiter middeck., Two PCG experiments will be flown on 815-32.

IMAX

The IMAX payload s a 70mm motfon plcture camera system, The
camera and supporting equipment are stowed In the middeck and are
for in-cabin use. On this Flight, a large percentage of the
scenes for the TMAX camera will be farth-viewing. Scene oppor-
tunitfes will be provided to the crew pre-flight and in real-
tine. [n addition, a few opportunities utilizing spectal orbiter
attitudes/maneuvers may be scheduled 1n this Flight Plan,

ON-QRBIT OTCs

1.

2.

Cold Soak of Observatfon Windows (GTO 118)

The orbiter may adopt a cold (-T space) attitude to support ¢old
cas? fnvestigatfon (via downlink data) of the upper window viton
seals.

Cabin Growth (DTO 332)

gstimated cabin deflections due to release of atmospheric

pressure will be interpreted by measurements and pictures taken
of the mounted escape pole while on ordit,
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4,

sl

6.

2.

8.

9.

{abin Afr Monitoring {0T0 623)

This OTC wil) use the solid sorbent sampler to continuoysly
sample the orbiter stmosphere throuvhwt the flfght, The solid
sorbant sampler s to de flown on flrst fiights of & new vehicle
or after extensive non-metaliic materials refurdishment in the
erbiter cabin,

RMS Operating Loads and Data During LOEF Retrfeve (0TO 627)

Advantage of the welight and size of LOEF {3 taken to collect
unique and extreme combinations of forces on the AMS subsystem,
Daty wil) be collected durfng the loaded RMS operatfons with the
LOEF payload, A special format (26) wil) be required for the
strain qauge data,

8m Camcorder Oemonstration (DTO 0630)

The OTO will perform documentary cabin and exterior television,
The equipment will be evalvated as possible future enhancement to
orbiter cabin televisfon equipment.

RMS Direct Orive Testing (DTO 636)

An AMS Direct Orive test will be scheduled during each fiight day
following LOEF berthing., The data will be used to monitor foint
braking performance degradation during extended stays on orbit.

TORS to TORS Handover Oemonstration (0TO 703)

The OTO will perform demoastrations of S-8and and Ku-Band TDRS to
TORS handover capabilfty. Ku-Band handovers will fnvolve the
return Hink only,

Gravity Gradient Attitude Control (DT 816)

Oata collected during this 0TO will help refine the computer
models used to predict stable gravity gradfent attitudes. On
575-32, only long duratfon tests (8-12 hours) will be done, The
Tong duration tests «1il help determine the amp)itude of steady
state attitude oscfilations and the sensitivity of these '
oscillatfons to attitude and rate errors at attitude fnftfatfon,

Additional Stowsge Evaluation for Extended Duration Orbiter
{DTO 823)

Several provisfons for additfonal stowage are befng tested in

this OTO for uitimate use on extended duration orbiter (£00)
missfons.
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ON-QRBIT 0504

Z,

Ji

4.

[nflight Sallvary Phavoacokinetics of Scopolamine and
pextroamphetaming {050 457)

The purpose of this D50 {5 to Investigate the pharmacokinetics of
anti-motipn $ickness agents during space Flight and predict the
resuliant therapeutic consequences, The crewmember will take the
drug after an 8-hour fast, and take salivary samples at required
intervals during the flight day,

Characterization of Alrborne Particultate Matter fn Shuttle
Atmospheres (0$0 471)

Afrborne particles and floating debris have been reported 4s the
cause of eye and respiratory tract irritation by crewmembers,
Some instrument fallure has also been attributed to afrborne
particulates, The Afrborne Particulate Sampler will be used to
characterize the type and amount of debris in the cabin
atmosphere, Samples will be analyzed to determine the health and
safety consequences of airborne matter and to fdentify sources of
contamination,

Intraocular Pressyre (050 472)

Pressure Beasurements 20-25% above normat/preflight levels were
observed in dedrest studfes, during 0-G on the K(-135, and on the
0-1 shittle misslon, The possidle deleterfous effects of
sustained deviations tn intraccular pressure are difficuit to
predict since no statistically valid in-flight data exists, Even
though a Few days or weeks of elevated intraocylar pressure would
e harwless, months or years of sustained high pressure, due to
aicrogravity, could cause ocular disturbances. Significant
daseline data 15 needed to define normal Intraccular pressure
ranges 1n I'ICI"O!!‘IV“{ and to determine the magnitude of pressure
rises to be expected In crawmembars. A tono-pen i3 used to
peasyre 10P among the ST5-32 crewmambers.

Delayed-type Hypersensitivity (050 473)

Fhe purpose of this DSQ {s to detect fomunclogical alteratfons in
the human system resylting from spaceflight. Delayed-Type
Hypersensitivity will also assess the ispairment of fn-vivo cell
sediated {mmunity and the medical significance of Tmmune
dysfunction events,

Inflight Aerobic Exerctse (DSO 476)

Daily Inflight aerobic exercise will 1} Inhibit the decrease in
cardise dimensfons cbserved during space flight and thus improve
postflight orthostatfc tolerance, and 2) minfmize the loss of
aerobic capacity after flight. The §75-32 crew is divided into
two groups (exercisers and non-exercisers) whicn participate in
dally measyrements of resting heart rate. The exercisers will
conduct detailed test protocels of aerchic exercise while
measurement of EC ani heart rate are secorded. This research
hopes to develop countér measures that will provide complete
prevention of post-space flight orthostatfc intolerance.
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1.

8.

9,

Inflight Lower Body Negative Pressure (LSNP) (050 478)

Flutd Toading vis Ingestion of salt tablets end water fn .
s330ciation with tower body negative pressure (LBNP;Itroatmnnt

will protect tolerance to orthostasis (simylated fnflight by
LBNP), The objective of this study s to evaluste the
effectiveness of fluld 1¢ading during LENP (n fmproving tolerance
of & LBNP stress protoco),

Oocumentary Television (050 ?01)

This 050 requires 1ive television transmission or YTR dumps of
crev activities and spacecraft fynctions which Includer Payload
Bay Yiews, SYNCOM Predeploy, Deploy and Separatfon Activities,
views of SYNCOM PKN firlng. views of LOEF durt:; capture through
berthing, I[n-Fiight Crew {onference, views of AFE Sessfons, and
unschedyled TV Activities.

M:umentary Motfon Picture Photography (050 $02)

This 050 requires documentary and public affafr motion picture
photography of significant activities which best depicts the
basic capabilities of the Space Shuttle and key objectives, This
050 includes motfon picture photography of SYNOOM Predeploy and
Oeploy Activitfes, Fl!ght Deck Activities, Middeck Activitfes,
and any unscheduled Motion Picture Photography.

Bocumentary Still Photography (050 $03)

This 0SO requires stil) photography of crew activities in the
orbiter, spacecraft accommodatfons, and mission related scanes of
gemrll public and historical fnterest. S$ti1) photography with
Omm format For exterior photography and 35mm format for Interfor
photography 13 required.

1. TIMELINE FORMATS

The timeline formats used in this Fiight Plan are based on J5C
document 19933: Timeline Format Deffnitfons and Standard Notes,
Revisfon B, May 25, 1987,
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NIL/ZEMM 54

-~
AP_A Fi T1
At a2 A3 M oas [ as | a8 | me | aio | a2
TRANSLATIQ!
PULSE rt/sec 0.10 10.10 jo.lc jo.10 Jo.10 [0.10 Jo.10 [o.20 [o.05 |o.10
ROTATION
OSC RT NORK “/sec 10.200 {0.400 16.200 |0.200 [0.200 |0.200 [0.500 [0.200 [0.200 {0.200
VERN “/sec  0.200 10.400 |0.200 [0.008 {0.200 {0.200 (0.200 |0.200 |0.200 |0 200
PULSE NORM “/sec 10.10 10.10 [0.30 [0.10 [0.10 [0.10 [0.10 §0.70 Jo.10 lo.08
VERN “/sec  10.010 |0.010 |0.010 |0.610 |0.050 |o-o10 |o.010 [o.010 {e 010 |o01
oM NORM “/sec 1 .00 | .00 [ .00 [ .00 | .00 | .00 | .00 |.00 ] 0000
VERN “/sec | 000 | .000 | .00u | .000 | 000 | Jo00 | 000 | 000 | 000 | ooo
DEADBAND
ATT  NORM (deg) (5.00 11.00 [5.00 {1.00 |5.00 [s.00 [3.00 j2.00 |2.00 [|2.00
VERN (deg) |1.000 |1.000 1.000 {0.670 [1.000 [1.000 |1.000 |12000 |1.000 |7.000
RATE  NORM “/sec 10.20 10.20 [0.20 [0.20 [0.20 [0.20 j0.20 [0.20 [0.20 Jo.20
VERW “/sec | .020 | .020 | .020 | .010 | 020 | .020 | 020 | 020 | .020 [o0.100
JET_OPT
» | 1 3 1 1 3 1 1 1 lor3
Y 1 1 3 3 1 3 1 1 1 lor3
CNT_ACCEL 0 0 o [} 0 [ 0 0 o I3thew 5

*I-LOADED OPS-2 DAP Configuration




N1/t L

AP TIONS
i~ | 82 B3 B4 BS 86 B7 89 .| Bl Bl1 812
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