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.  INIRoDUCTI0N

The STS-34 F l igh t  P lan  is  the  f l igh t  da ta  f i le  a r t i c le  tha t  con ta ins  the
on-orb i t  t ime l ine .  I t  does  no t  con ta in  the  de ta i led  t ime l ines  tha t  a re
covered in the Ascent, Post Insert ion, Deorbit  Prep, and Entry
Check l i s ts .  The de ta j led  dep loy  procedures  requ i red  dur ing  the  dep loy
tinefrane are in the IUS Deploy Checki ist.  For continuity, the entire
f l ight is shown in the summary leve' l  t jmeline.

Th is  on-orb i t  t ime l ine  sa t is f ies  the  ob jec t ives  spec i f ied  in  the  F l jgh t
Definjt ion and Requirements Directive and the requirements of the STS-34
F l igh t  Requ i rements  Document .  The F l igh t  P lan ,  as  par t  o f  the  F l igh t

\ ! / .  Data  F i le ,  meets  the  spec i f i ca t ions  o f  the  Cyc le  z /F ina l  vers ion  o f  the
STS-34 F l igh t  In i t ia l i za t ion  Data  Pack .

.  The f l igh t  p ro f i le  used fo r  th ' i s  F l igh t  P lan  is  fo r  a  launch da te  o f
.  Oc tober  12 ,  1989,  a t  12 :30 ,CDT.  Orb i te r  iner t ia l  a t t i tudes  are  expressed

relat ive to a Mean of 1950 (M50) reference frame.

JSC-22359, Crew Scheduling Constraints (Appendix K, CPMP), 8asic, l ' larch
1987,  has  been used to  bu i ld  the  t jme l ines  conta ined in  th is  F l igh t  P lan .
Exernption 1403 #5 authorizes the Fl ight t)ay 2 unscheduled EVA t imelines
in Section 4. Exemption 1403 #12 authorizes the STS-34 Fl ight Day I
duration.

The t jmeline formats used in lhis Fl ight Plan are based on JSC-19933,
Timeline Format Oefinit ions and Standard Notes, Revision B, May 25, 1987.

l x FLT PLII/34/FII{
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7A GALILEO IIISERTIOII

The 7A Insertion Tlmeline is designed to accomnodate delaylng depl o3mrent
of Gal ileo to the 7A lnsertion opportunity. The nominal .timeline is used
until the G0/N0-G0 point in the deploy countdown for the nomlnal (6A'--.2 insertion) tinellne. The timeline is based on the nomlnal Cycle 2 0l'ls-2
i nserti on.
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8A GALILEO INSERTION

The 8A Insert ion Timeline is designed to accomodate delaying deployment
of Gali leo for the 8A insert ion opportunity. The 7A insert ion t imel ine
is used up to the G0/N0-G0 decision point in the deploy countdown. An 8A
insert ion wil l  be considered i f  a high probabil i ty of deploying exists or
i f  a 164 insert ion cannot be accormodated due to orbiter or IUS/Gali leo
problems. Addit ional assumptions are shown on page 4B-2. The t imeline
is based on the nominal Cycle 2 0l ' ls-2 insert ion.
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164 GALILEO INSERTION

The 164 Insert lon Timeline is designed to accomodate delaying deployment
of Galj  leo for the 16A insert ion opportunity. The t imeline assumes an
attempt at 7A insert ion fai led at the G0/N0-G0 decision point in the

\-- l  deploy countdown procedure. The t imeljne begins during crew pre-s1eep
and assumes the t i l t  table is at 29',  and that NASC0l,, l  conmand i ng is
avai lable. Addit ional assumptions are shown on page 4C-2. The t imeline' is based on the nominal Cycle 2 0l, ls-2 insert ion.
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19A GALTLE0 (10.2 PSIA EVA) INSERT!o!{

The 19A Insert ion Timeline is designed to acconmodate delaying deployment
of Ga' l i leo for the 19A insert ion opportuni ty fol lowing an EVA to manual ly
raise the t i l t  table. The decision to.perform an EVA must be made by
0/6:15 MET in order to meet EVA preparation and equipment checkout
constraints. The 10.2 osi cabin EVA orotocol is used. There wil l  be no
Flight Oay 1 EVA. The Contingency EVA Operations STS-34 Fl ight
Supplement, Contingency EVA for Payload Fai lures Section, is the source
document for the 19A insert ion t imeline. Addit ionai assumDtions are
shown on page 4D-2. The t imeline js based on the nominal Cycle 2 0MS-2
' i  nsert i  on.
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20A GALTLEo (14.7 pSrA EVA) INSERTIoN

The 20A Insert ion Timeline is designed to accommodate delaying deployment
of Gali leo unti I  the 20A insert ion opportunity fol lowing an EVA to
manual 1y raise the t i l t  table. The decision to perform an EVA must be
nade by 0/6:15 MET in order to meet EVA preparation and equipment
checkout constraints. Analysis shows that supply water wi l l  rapidly be
used during RTG cooling. The FES wil I  be turned off prior to crew sleep
on F01 jn  o rder  to  inc rease supp ly  water  quant i t ies .  The FES wi l l  be
turned back on at the beginning of FD2. RTG cooling continues unti l
dep loy  on  20A.  As  a  resu l t ,  14 .7  ps i  cab in  EVA pro toco l  i s  used.  There
wil l  be no FDI EVA. The Contingency EVA Operations STS-34 Fl ight

\v. Supplement, Contingency EVA for Payload Fai lures Section, is the source
. document for the 20A insert ion t imeline. Addit ional assumptions are

shown on page 4E-2. The t imeline is based on the nominal Cycle 2 0MS-2'  
i  nse  r t  i  on .
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FLIGHT PLAN NOTES
(CONSTRAINTS ANt) GUIDELII{ES)

A. FLIGHT DESCRIPTION

The STS-34 (0v-104) launch from KSC on October 12, 1989 (Cycle 2)
wil l  be into a 160 nm orbit at an incllnation of 34.30 degrees. The

. mission duration wil l  be 5 days. Nominal landlng occurs at E[}}{ on
0ctober 17, 1989.

Landing opportunit les are:
Land l ng

0rbit No.

Prinary 82
Backup 83
Weathef Alt. 82

Dqy Late Primary 97
Weather Alt. 97

Days Late Primary 113
Weather A]t. 113

t{oml na l

MAJOR EVENTS

LAUilCH (KSC)
MET (00/HH:lilM
Day of year
CDT/GMT

oMs-2

Landl ng
Sl te  S l te  T ine

E0ll 13:15 PDT
Eoll 14:50 PDT
t{oR 14: 17 MDT

Et)|r'| 11:51 Pt)T
NOR 12:54 MDT

EDI/ 12:03 PDT
NOR 13:06 Mt)T

MET (DD/HH:l.lltl)
Dv (fps)
ORBIT ha/hp (nm)

GALILEO/IUS DEPLOY
MET (00/HH:l.lM)

OMS SEPARATION BURN
MET (DD/HH:M1,1)
DV ( fps)
DT (MM:SS)
0RBIT ha/hp (nm)

DEORBIT BURN
MET (DD/HH:Ml'1)
Dv (fps)

october 12,
0/00:00
285
L2z30lL7z30

0/00242
218.3
161/160

0lA6z2?

0/06:37
31  . 0
00:16
178/r6L

05/01 :45
307 .0

05/02245
290
15 :15 /20 :15

LANDTNG {ED|' l)
MET (DD/HH:MM)
Day of year
CDT/GMT

8-2 FLT PLN/34/F IN



B. CREt{

1. The 5 crevnnembers f lying this mission are:

CI)R - 0onald E. !. | i l l iams
PLT - lrlichael J. McCul ley
l'{S1 - Shannon }'l. Lucid
MS2 - Franklin R. Chang-Diaz
lt lS3 - Ellen S. Baker

2. The crewnembers responsible for performi ng an EVA, shouid one
become necessary, are: l t lS2 wil l  be EVl, MS3 wll l  be EV2, and CDR
wi l l  be  IV l .

ORBITER SYSTEMS

1. Communications and I nstrumentat i on

a. The Operational Instrunentation (0I) system wil l  nominal 1y be
managed from the ground through uplink real-time conmands
(RTCs) coordinated with the crew.

b. TORS coverage is supported by TDRS-E (41 degrees ll) and TDRS-
}'| (171 degrees l'|) and is the prime mode of conrnun icati on
coverage.

c. TDRS Ku-band js the prime mode of real-time TV. There are
also three GSTDN sjtes available as backup for TV (90 minute
lead time required): Gt)S(GDX), MIL(MLX), and VAN.

d. TDRS-E and TDRS-tl are available to support Ku-band uplink
(e . s . ,  TAGS) .

e.  HOR upl ink (e .g. ,  Te lepr in ter )  is  ava i iab le  through TDRS-E
and TDRS-tl.

f. GSTON sites available during the first 25 minutes of the
mission are MIL(MLX), B0A, and I0S. I0S can be used for UHF
voice during ascent.

S. There are eight GST0N sites available on-orbit through
Gali leo deploy, and also for deorbit: VAN, GDS(GDX),
MIL( I I {LX) ,  BDA(B0X),  CAN, MAD,0KR, and DFR. (Note:  DFR is  not
shown jn the FLT PLN).

h. After Gali leo deploy, there are six GSTDN sites available to
support as bajlout sites: VAI{, GDS (GDX), MIL (MLX), BDA
(BDX),  OKR, and DFR. One GSTDN s i te  wi l l  be avai lab le  per
orbit. (Note: DFR is not shown in the FLT PLN).

i. RTS sites are avai lable predeploy to support IUS activit ies.
They are also available for contingency support or when
scheduled in advance (2 hours of lead time required). HTS,
NHS, GTS, VTS, and I0S are certif ied for orbiter support; CTS
is available only for direct comnunication to the IUS.

c.
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2. Guidance and Navi gation

a. The orbiter state vector must be uplinked whenever downtrack
error in the on-board vector becomes greater than 20 nm, but
is usually uplinked when errors are greater than 5 nm. These
are real-t ime calls. In addit ion, state vectors nust be \ '-- ' l
up i inked for  spec i f ied targets  when ut i i iz ing an orb i t ing
vehic le  as a TGT ID wi th  Universa l  Point ing.

b. It lu alignments occur approximately every 12 hours in the pre-
sleep and post-sleep activi t jes and prior to najor events
requir ing low navigation uncertai nty.

3. Environmental Control and Life Support Subsystem (ECLSS)

a. Two C02 absorbers are instal led prior to launch. 0n-orbjt ,
the canisters Ere alternately replaced as required per the
cue caro .

b. There are four supply water tanks and one waste water tank
which  are  loaded fo r  launch w i th  vo lumes.su f f i c ien t  to  meet  a
launch day deorbit  opportunity with payload bay doors (PLB[)s)
fa i led  c losed.  Ana lys is  shows supp ly  water  w i l l  rap id ly  be
used by the FES during RTG cooling operations on FDl, so no
even ing  dump is  p lanned.  Beg inn ing  FD2,  the  FES wi l l  be
managed to minimize the need for supply water dumps and
protect SSBUV constraints. A waste water dump is scheduled
on FD3.

4. Uti l i ty Power Usage

The fol lowing tables are the DC and AC Uti l  i ty Power 0utlet
Schedules. These tables show the t imes of outlet reconfiguration
dur inq  the  mi  ss ion .

STS-34 t)C UTILITY PO}'|ER OUTLET SCHEOULE
MET

OUTLET
PRELAUNCH

POST
I NSERTION ON-ORBIT t)EORBIT

PREP
OII:46 0/3:45 0/8:45

MNA 019
MO52J

PLT*
MS3* PM PM

PLT*
MS3*

MNB F1
l40i3Q PM PM

MNC
A11
A15

1'r030F

651*, MS2*
CDR* TPR TPR TPR

DSo 470

MSl*ifi{S2*,:1.
MNA
or
MNB

115 IMAX IMAX

tl0TES: * Crermember suit fan
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STS-34 AC.UTILITY POWER OUTLET SCHEDULE
l,IET

OUTLET
PRELAUNCH

POST
INSERTION ON-ORBIT DEORB IT

PREP
0 /L :46 l/2:00 1/8:30

ACl l''1052J
F1 sP0c

ICE CRYSTALS
sP0c sP0c

AC3 M013Q
Al5

NOTE: Intermittent AC outlets are needed for the vacuum cleaner and the
photo  f lood l igh t .

D. TEXT UPLINK SYSTEM

1. The Text and Gr;aphics System (TAGS) is a high-resolut ion
facsimile system that scans text or graphics material and
converts the analog SCAN data into serial digital data. This
data is transnitted via a tel emetry l ink to the cathode-ray tube
hardcopier. Transmission t ime for an 8-I/2 by l l - inch page can
vary from just over 1 minute to just over 16 minutes depending on
the hardcopy resoiut ion desired. The TAGS can only upl ink images
using Ku-band. This Fl ight Plan assumes Ku-bd forward l ink is
available for both TDRS-E and TDRS-H, and TAGS is the primary
mode of text upl ink. Instrumentation has the capabil i ty to
upl ink onboard hardcopier control comands via S-band or
Ku-band for power on, advance, ready, standby, and off.

2. The teleprinter (TPR) wil l  provide a backup on-orbit  capabii i ty
to receive and reproduce text-only data from MCC. The TPR uses
S-band and is not dependent on TORS Ku-band. TPR requires I to
2.5 minutes per message, depending on the number of l ines (up to
66) .

E. TELEVISION/PHOTOGRAPHY

1. The CCTV systens provide two co1or, wide-ang1e caneras for in-
cabin coverage. There wii l  also be four PLB TV cameras. There
are three dif ferent lens assemblies for the PLB cameras (co1or
lens assembly, monochrome lens assembly, and wide-ang1e lens
assembly). The type of lens assembly for each PLB camera js
documented in the Fl ight Requirements oocument.

2. There is a video taDe recorder avai lable with 30-minute
cassettes.

3. Three camera systems are avajlable: 35mrn, 16mm, and 70m.
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F. PAYLOADS

1.  Ga l  i  leo

Gali  leo is an interplanetary spacecraft designed to study
Jupiter 's atmosphere, j ts satel l i tes, and i ts magnetosphere. The
spacecraft consists of two parts, a Probe and an Orbiter, and is
powered by two radioisotropic thermoelectr ic generators (RTGS).
The noninal IUS/Gali leo deployment opportunity occurs approxi-
mately 60 minutes prior to node 64 (ascending). Backup
oppor tun i t ies  a re  ava i lab le  fo r  in jec t ions  on  7A,8A,  and
IOA-ZUA.

2.  IUS ( Iner t ia l  Upper  S tage)

The IUS is  a  two-s lage so l id  rocke t ,  iner t ia l  l y  s tab i  l i zed  upper
stage. The IUS ignites i ts f i rst stage (SRM-l) 60 minutes after
IUS/Gali leo deployment. The two IUS stages burn in quick
succession to insert Gali leo into a Venu s-Earth-Earth gravity
assist (VEEGA) trajectory to Jupiter.

3 .  SSBUV (Shut t le  So la r  Backscat te r  u l t rav io le t j

The SSBUV program is designed to provide cal ibrat jon of back-
scatter ultraviolet (UV) instruments being f lown currently on
free-f lying satel l i tes. The payload configuration consists of
two canisters interconnected by cables mounted on a Get Away
Special (GAS) adapter beam. The canister containing the SSBUV
spectrometer is equipped with a Motorized 0oor Assembly (MDA).
The adjacent support canister contains data, command, and power
systems. Crew interface is through a GAS Autonomous Payload
Control ler (GAPC) on the aft f l ight deck. After an outgassing
period, the instrument wil l  operate in three modes: Earth view,
Solar view and cal ibrat ion.

4. Il'lAX

The IMAX payload is a 70nrm motion picture camera system. The
camera and support ing equipment are stowed in the middeck and are
for  in -cab in  use .  0n  th is  f l igh t ,  IMAX wi l l  be  used to
photograph Gaii leo deploy and various Earth features.

5. SE-82-15 (Zero Gravity Growth of Ice Crystals from Supercooled
Water with Relat jon to Temperature)

This experiment wil l  observe the fornation of ice crystals at
various supercooled temperatures below zero deg C in a gravity-
free environment. Absence of gravity wi l l  al low for a better
understanding of relat ionships between water vapor saturatjon and
crystal geometry. The results of this experiment could aid in
the design of radiator cool ing and cryogenic systems and wil l
provide data on crystal growth for high alt i tude meteorology.
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6. GHCD (Effects of Microgravity on Growth Hormone Concentration and
d is t r ibu t ion  in  P l  an ts )

The cHC0 is designed to determine the effects of nicrogravity on
the concentrat ion, turnover propert ies, and behavior of plant
growth hormone (Auxin) in corn shoot t issue. The experiment
consists of four Dlant canisters. Two of the canisters wil I  be
placed into a gaseous nitrogen freezer. Two canisters wil l  not
be di sturbed.

7. Pl4-1 (Polymer Morpho I ogy )

The PM payload is a self-contained, middeck experiment which
exanines the effects of microgravity on the processing of
polymers, 0nce a sample is ini t iated, the controi and monitoring
of the PM payload is essential ly autonomous. However, the crew
is required to. ini t iate each processing cycle and periodicai ly
monitor the status and operational progress of the payload. A
Graphic Retr ieval and Information 0isplay (GRID) computer (PGSC)
is included for crew interaction.

8. STEX (Sensor Techno I ogy 
' 
Exper iment)

The STEX is a dosimetry experiment consist ing of a self-
contained, battery powered, automated sensor with an internal
sol id state memory. The experiment wil l  investigate natural
background radiat ion and the radiat ion fron the Radioisotope
Thermoielectr ic Generators (RTGS).

9. MLE (Mesoscale Lightning Experinent)

The MLE objectives are to observe and record the visual
characterist ics of large scale I ightning as seen from space using
the onboard cargo bay TV and 35rm caneras. The MLE payload
consists of the standard 0rbiter cargo bay Television (TV) camera
systen and a dedicated STS standard orbiter 35nm canera body with
hr-min-sec data back and 85nm lens.

10. AM0S (Air Force Maui 0ptical Site)

The prinary objective of the AM0S activi ty is to use the orbiter
during cooperative overf l ights of Maui to obtain imagery and/or
signature data to support the cal ibrat ion of the Al, l0S ground-
based sensors and to observe piume phenomenology. No unigue
onboard hardware is associated with the AM0S test. No test
requir ing crew interface is presently planned.

G. 0N-0RBIT DT0s

1. T0RS to TDRS Handover Oemonstration (DTO 703)

The DTO will perform demonstrations of S-Band and Ku-Band TORS to
TDRS handover capabil i t ies. The handovers are ground commanded.
Following each handover, the crew wjl l  record any changes in
voice qu al i  ty.
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2. Text and Graphics System (TAGS) Test (DT0 786)

This 0T0 is designed to provide a signif icant confidence test and
evaluation of TAGS under zero-g and to generate data for
companison with data from 1-g test condit ions. Approximately 400
inages wil l  be sent. \J

3. Gravity Gradient Att i tude Control (0T0 816)

Data  co l lec ted  dur ing  th is  0T0 w i l l  he lp  re f ine  the  computer
models used to predict stable gravity gradient att i tudes. 0n
STS-34, only long duration tests (8-12 hours) wi l l  be done. The
long duration tests wii l  help determine the ampli tude of steady
staie att i tude osci l  lat ions ind the sensit ivi ty of these 

\-/

osc i l la t ions  to  a t t i tude  and ra te  e r ro rs  a t  a t t i tude  in i t ia t ion .

4. Camcorder Demonstrat i  on

This DTO wil l  evaiuate the unique hardware aspects of a
camcorder, as well  as crew usage and interaction. Various
features affect ing canera performance wil l  be evaluated including
1ow I igh t  leve l  opera t ion ,  macro  zoom capab i l  i t y ,  and f iber
oot ics accessori es.

H. ON-ORBIT DSO'S

1. Inf l  ight Sal ivary Pharmacok i  net i  cs of Scopolamine and
Oextroamphetami ne (DS0 457)

The purpose of thjs DSO is to investigate the pharmacok i  neti  cs of
anti-motion sickness agents during space f l ight and predict the
resultant therapeutic consequences. The crewmember will take the
drug after an 8-hour fast, and take sal ivary samples at required
in te rva ls  dur ing  the  f l igh t  day .

2. The Relat jonship of Space Adaption Syndrone to Middle Cerebral
Artery Blood Velocity Measured Inf l ight by Ooppler (DSO 470)

The objectives of this DSO are to explore inf l ight use of a
small ,  l ightweight, portable instrument capable of measuring
blood f lows in the micro-gravity environment; and correlate these
changes with the onset and severity of Space Adaption Syndrome
(SAS). The measuremenl sessions wil l  be performed on FDI and in
post-sleep on FD2.

3. Delayed-type Hypersensit ivi ty (0S0 473)

The purpose of this DSO is to detect immunological alterat ions in
the human system result ing from spacefl ight. Oelayed-Type
Hypersensit ivi ty wi l l  also assess the jmpairment of in-vivo cel l
medjated immunity and the medical signif icance of immune
dysfunction events.

4. Retinal Photography (0S0 474)

The objective of this BS0 is to analyze ret inal photographs
obtained inf l ight and determine i f  micro-gravity induced cepalad
fluid shjf ts elevate intracranial pressure (ICP). Evidence of
i  ncreased ICP and the development of SAS wil l  be conducted.
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