
JSC-19303

_ Flight Data File
Crew Activity Plan

_ STS-16

Mission Operations Directorate
Operations Division

/

Preliminary
November 4, 1983

ItSA
NationalAeronauticsand
SpaceAdministration

LyndonB. JohnsonSpace Center
Houston,Texas



FLIGHT DATA FILE

CONTROL _--_'

Ascent Checklist

Post InsertionBook

I Crew ActivityPlan .I

DeorbitPreparationBook

Entry Checklist _

SUPPORT

Cue Cards

EVA Checklist

Flight Maps and Charts

Orbit OperationsChecklist

PayloadDeploy Checklist*

PayloadOperationsChecklist*

PDRS OperationsChecklist*

Photo/TVChecklist

Rendezvous/ProximityOperationsBook*

OFF-NOMINAL t_

Ascent Pocket Checklist

Orbit Pocket Checklist

Entry Pocket Checklist

Ascent/Entry Systems Procedures

Contingency Deorbit Preparation Book

Contingency EVAOperations Book

In-Flight Maintenance Checklist

Medical Checklist

Payload Systems Data and Malfunction Procedures*

Systems Malfunction Procedures

REFERENCE

Data ProcessingSystem Dictionary _ -_

ReferenceData

SystemsData Book

*If required

080383 _



I I l i

JSC-lg303

f -.

MISSION OPERATIONSDIRECTORATE

STS-16 CREWACTIVITY PLAN

PRELIMINARY
November4, 198:3

PREPAREDBY:

APPROVEDBY:

Robert H. Nute
Head, Flight Activity Planning

SectionI

Ted A. Guilloryf_ I _- - J.W. O'Neill

Chief, Flight ActivityBi_l_.b_p _.._hief,OperationsDivision

Commentsconcerningthis documentmay be addressedto DH4/RobertL. Schaf
or DH4/WayneE. Louis, Bldg 4, Rm 338, 713-483-5871.

Changesto the distributionlist should be submittedin writing to
DH4/GwenButler,Bldg 4, Rm 373, 713-483-5224.

f

STS-16/PRE



I I 1 I 1_

ACKNOWLEDGMENTS

The followingindividualscontributedsignificantlyto preparingthe
STS-16 Crew Activity Plan:

NAME PHONE NO.
AREA ___

NominalTimeline Wayne Louis 483-5871
Mary Kinsella 4_33-5871

Attitude and Pointing Steve Hoeffer 483-2201 •

Editing Mildred Cherry 483-3844
(Kentron)

Word Processing B. Evans 483-3810
(Kentron) D. Prange

J. Roberts
P. Romero
T. Walker

STS-16/PRE

i I t--



CONTENTS PAGE

INTRODUCTION....................................................v
f

TIMELINEFORMAT SYMBOL NOMENCLATURE.............................1-1

STS-16OVERVIEW.................................................2-1

SUMMARYTIMELINE................................................3-1

f -- DETAILEDTIMELINE...............................................4-1
FLT DAY 1....................................................4-TBS
FLT DAY 2.....................................................4-TBS
FLT DAY 3.....................................................4-TBS
FLT DAY 4....................................................4-TBS
FLT DAY 5....................................................4-TBS
FLT DAY 6....................................................4-TBS
FLT DAY 7....................................................4-TBS.
FLT DAY 8....................................................4-TBS

CONTINGENCYTIMELINES(TBS)....................................5-1

CONSUMABLESCURVES (TBS).......................................6-1

CREW ACTIVITY PLAN NOTES

(CONSTRAINTSAND GUIDELINES)..................................7-1

DETAILEDTEST OBJECTIVES(DTOs),
DETAILEDSUPPLEMENTARYOBJECTIVES(DSOs)......................8-1

TABLES.........................................................9-1

ABBREVIATIONS/ACRONYMS.........................................10-1

REFERENCES.....................................................11-1

iii STS-16/PRE

-I I I I i



I i

This Page IntentionallyBlank

iv STS-16/PRE

i I I I



w I I

INTRODUCTION

f-

The STS-16 Crew Activity Plan is the flight data file articlethat
containsthe on-orbittimeline. It does not containthe detailed
timelinesthat are covered in the Ascent, Post Insertion,Deorbit
Prep, and Entry checklists. For continuity,the entire flight is
shown in the summary level timeline.

This on-orbittimeline satisfiesthe objectivesspecifiedin the
s- Flight Definitionand RequirementsDirective(Ref. 1) and the re-

quirementsof the STS-16 FlightRequirementsDocument (Ref. 2) with
exceptionsas noted in Table 8-1.

The flight profile (CITtrajectory data, Ref. 3) used for this Crew
Activity Plan is for a launchdate of August 6, 1984, at 12:12 GMT.
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A. FORMAT SYMBOL NOMENCLATURE

j_ i. OverviewTimeline (7-DayTimespan)

The followingletters (a-c) refer to those highlightedin
Figure 1-1.

a. TIMESCALE- The time referenceused on this format is Mis-
sion ElapsedTime (MET) expressedin hours. MET is refer-
enced to lift-off,which occurs at 0/00:00:00 (days,hours,

y-- minutes, seconds).

b. ACTIVITY COLUMN - This column presentsan overviewof
activitiesscheduledduring the flight. For clarityof
presentation,only major activitiesare presentedand
activitydurationsare sometimeslengthened. Abbreviated
activitytitles can be found in the Abbreviations/Acronyms
sectionof this CAP.

c. ORBIT and DAY/NIGHT

1) Orbit - A numericalsequence indicateswhich orbit the
spacecraftis in. The beginningof an orbit occurs when
the orbitercrossesthe Earth'sequator going from the
southernto the northern hemisphere(ascendingnode).
Orbit 1 is for launch.

2) Day/Night- The orbital day/nightintervalsare
delineatedwith black bars indicatingwhen the orbiter
is in darkness.

2. SummaryLevel Timeline (12-HrTimespan)

The following letters(a-f) refer to tihosehighlightedin
Figure 1-2.

a. TIMESCALES- Two of three time referencesare presentedin
this sectionof the summarytimelineformat. The time
referencesused are Time of Ignition(TIG),GreenwichMean
Time (GMT) and Mission ElapsedTime (MET). MET is referenced
to lift-off,beginningat 0/00:00:00(days,hours, minutes,
seconds). TIG is referencedto the deorbit ignitiontime
and counts down to 0/00:00:00at ignitionon the CRT timer.
TIG is only used on the deorbit preparationson entry day.

b. CREWMEN (CDR, PLT, MS1, MS2, MS3) - Titles of scheduled
activitiesare shown for the commander (CDR),pilot (PLT),
and each mission specialist (MS1,MS2, MS3) at the appro-
priate times in the flight.

c. DAY/NIGHT& ORBIT

i) Day/Night- The orbitalday/niglltintervalsare delin-
eated with black bars indicatingwhen the orbiteris in
darkness.

1-3 STS-16/PRE

I I I m i
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2) Orbit - A numericalsequence indicateswhich orbit the
spacecraftis in. The beginningof an orbit occurs when
the orbitercrosses the Earth'sequator going from the
southernto the northernhemisphere(ascendingnode).
Orbit 1 is for launch.

d. GSTDN COVERAGE - The GSTDN communicationcoverage periods
are indicatedin this area with a horizontalline indi-
cating when communicationis available;the GSTDN site is
identifiedto the right of the IIine.

e. TDRS - The TDRS communicationcoverage periodsare identified
in this area, with a horizontalline indicatingwhen there
is aline-of-sight betweenTDRS and the orbiter,

f. ATTITUDE - The attitudeof the vehicle (-ZLV, IMU, etc.)
is shown in this column.
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SUMMARY
TIMELINE

GMT (O:H:M) I MET (D:H'M) CDT (O:H:M) FD/ BOY BETR MOON _ HOUSTON DRTE FLIGHT EDITION PUB. ORTE
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00_ 6ABI_ M ||_10[N M 0 E 0 O

I ACT

L R A E w
T P E I

.,lJeP

ON L P F OR M Y B
55 B L T EE N U

RE Pv v ol D POST UNSTOI MEAL L I PRE SLEEP RCT
PLT INSERTION CABIN OE Q N

Y.
I r R

I '"G ol

. Mi PV _
POST INSERTION MS C/ JASTON MEAL I L I M PRE SLEEP HOT

MSI u_ T I;BBIN S S! DE I El Eli
= EI YMo T .. _ . I C[ ell

pi I I E,EON DR _, o

IPOSI N S T RE MEAL ON MEAL PRE SLEEP ACT

UEI _

u,oNsToNIMEAL TV PRE SLEEP ACT
MS3 POST INSERTION f [ MS ClI 5 CABIN _CT

OAT/NIGHT

o_o:_ I 2 3 ! 4 5 6 7

I _TAR _BOT IRON --OOI _BOT

IAAH _ TAR _OOT IGNM --GWW
6STON _GDS --GWN IGMM IHAW --NAN

K A v F _ A C,F --MIL --NAN --NAN --OO T --AGO

--01(_ --NIL -MIL --MAW -BOI
IBCN -RnA --flFN --AGFI --_w

TORO E F _ F I I---'----I F _ _ I I {
ATTITUDE I -ZLV I[AUlCOASI -ZLV NOSE NORTH I DEPLOY I SEP IHIN I -ZLV I IMU I -ZLV

STNCON HTR AOI • WSe VNT HTR OERGT • APU HTR RECONFIG e X-POP_ (NOSE NORTH)

NOTES: _ SBS'TELST_RRsYNCOMSTATUS CK 0 AFT STATION v SPARIAN TEMP CK
v SPARTAN HTR ROT @ X-POP_ (NOSE NORTH)

MRMS DEPLOYEO

3-2 11/04/B3 GTS-16/PRE

7 w



z
_

x

T





_MT<O:H:_>_MET<O:H'M,I_OT<O:H;M>_FOIOOY_MOON_IHOOSTO_O_TE_MLIGHT_E_ITTON_ PUB.O_TE
tO :002 GMT:221 O :003

: 14 : i 17 : _ 21 2 _21 2 !MET :oa, _ I_I_i l

CO_ PRE SLEEP ACT SLEEP

PLT PRE SLEEP ACT SLEEP POST SLEEP ACT

MS I PQE SLEEP ACT SLEEP POST SLEEP ACT

MS2 PQE SLEEP RCT SLEEP POST SLEEP ACT

11
ORYINIGWT

ORBIT 24 25 26 27 28 29 30 31
_RGO -BOO --MR D --YRQ _GD

_ACN _OKR _YAR _ORR _b ZnLGS TON --GNA --ONR mORR --MIL --R
--AGO --MRO --MIL --80R

COVERAGE --RGN m 0_ R --BDA _OKR
--OKR --BOB --OKR --YAR

ATTITUDE -ZLV NOSE NORTH
I X-POF (NOSE NORTH)

NOTES:
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i" GMT (_[H:M_] ME_ (O_:H) F CO_ (O:H:_! _ FO_ _HOON 0_ HOUSTON DATE q FLIGHT [ EOITION I PU_, ORTE

_3:12/ 222:11=12 002:II:00/ 002:23:00 221:18:f2/ 222:06:12 03/ 2210MI AUOUST 8 1984 SfS-16 PeELIMINaRY

j ¢0 :003 0MT:222 FO :004 11

Co_ _L_p POSTSLEEPAOT _GN

PLT SLEEP POSTSkeEPAGTII_I_EiEPII_T_EEP;,s_,_,_P T POST _EEP i 2

MS I SLEEP POST SLEEP ACT

MS2 SLEEP POST SLEEP ACT

OBYINIGHT

ORBET 40 41 42 43 44 45 46 47
I GWM I OKR --YR2 I02 R --GAS m HA

--_60 -6WM --022 --NIL --WIL )S
GSTDN --ACN --DKR --NIL --BDA --BDA IL

C0VERAGE --OKR --MAD --BOA --DKR --OKR

--OWN --ROD --ORR _DKR --MRO -BO_--DK_ --MAO --YAR --YA2

ATTITUDE -ZLV NOOE F_O ] EMU [ -ZLV NOSE FWD_
• FC PURGE NTR ON

NOTES: 8*2_AL
• FC PUOGE HTR _F

v SPR_T_ TEMP CK
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GMT (D:H:M) MET (D:H:M) CDT (D:H:M) FD/ DOT I BETA MOON _ HOUSTON DATE FLIGHT EDITION PUB. DRTE
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MET :003 'I' .., .... 1_. 114.... I_ .... %_. FO :DOS

........ ,..... ',+................ ,.... '0....... ,.............. 'P...... ?p.. 21 22 2_

IMU
CO_ SLEEP POST SLEEP RCT RLIGN )0ST SLEEP RCI EXERCISE

(ROLL)

PLT SLEEP POST SLEEP RCT EXERCISE

NSI SLEEP POSTSLEEP ACT

MS2 SLEEP POST SLEEP RCT

R
0
S
F

MS3 SLEEP POST SLEEP RCT O
E
A
C

ORY/NZGHT ' ., .... ,..t..,..r..t..r.._ ..I..t..n..i. ,..t.....[,.n..t.. n..

O_atT 56 57 58 59 60 I 61 62 63 ]64
--GWN m OKR --O_R --NIL --BOR

--RO0 --MRO --NIL --BOA --DKR
GSTDN --RCN --ORR --BOQ --OKR --BOT

COVERRGE --DKR -BDR --DK_ --YQR --YB_
--GNM --OKR --NRO --ORR --H_N

-gOB --MQO --YRR --GOS -GOS

TDRO E _ I l --nK_ --YQR --OPR --MT/w I l I I I I I I I I I I

RTTITUOE # -ZLV NOSE FND I [MU I -ZLV NOSE FNO

NOTES:
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tO :005 NET:OD4

NET ,o03 . , .I ....... I _ .... ] .... I .... _ ., ..... ( ........... 7j.. .I .... _......... 'P..,

_0_ MEQL BURN NV RE SLEEP QCT RL[GN(QoLL)PQE SLEEP RCT SLEEP

NC

RCS PRE SLEEPROT SLEEP
PLT NERL _ BURN

T

I

M _ I MEBL EXEROISE PRE SLEEP OCT SLEEP

MS2 EXERCISE NERL PRE SLEEP RCT SLEEP
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FO/ DOT 0 HOUSTON ORTE FLIGHT EDITION PUB. ORTE

GMT (O:H:M), MET (D:H:M) CDT (D :H:M) 24.zBETRMOmN _ RUGUST 10}, ?9,84

PO :005 GMT:224 FO :DOS

MET :oo4 'I' ,..'_ J_, ,i_.... ,_.... ,_.... ,_'..... ,_.. .,?.. . .2p 21 ...2_.. .2I, , J,, I , , i , if,. I , , i , , I ,,, ,, i, ,,, i ,, J,, i ,l ,, i . , , i .. 1. , , , i , , , , ,,, , , Ii , i , i , I , i /,, I , , I., I ,

IMU POST
CO_ SLEEP POST SLEEP ACT RLIGN SLEEP RENDEZVOUS OPS

(ROLL) ACT

NH NO2
v v

PLT SLEEP POST SLEEP ROT RENOEZVDUS OPS

N
E
A
L

MS I SLEEP POST SLEEP ROT
P
R
E
P

MS2 SLEEP POST SLEEP ACT EXERCISE

MS3 SLEEP POST SLEEP BCT EXERCISE

..r..t..l..f..l..l..l..l..J*.J..1..#..l..l..i..|..i..l..i..l..l..l..l..l .n .... ,..|..l..l..m..l..J..l..m..l..i .... l..i..,.. I .,..I..I ..... ,.,
DRY/NIGHT

ORBIT 72 73 74 75 76 77 78 79 i80
--GWM -ORR --OKR --MR(] mO QQ _ @ 0 T

mRGO --OKR --NRO --YRR --HRW --YRR
DSTON --NON --MAD myA_ --ORR _GDS _I AN

C 0 V E R R G E --DKR --YRR --ORR --MIL --MIL GO S
--GWM --ORR uMIL iBOR uBOR

--DKR -MIL --BOB --OlCR --OKQ
-MAn --ANN --FIKR --YR_ --_rN

TORS W

RTTITUDE -ZLV NOSE FWD I [MU I -ZLV I RENDEZVOUS

NOTES:
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GMT (O:H:M) MET (O:H:M) COT (O:H:M) FO/ DO¥ BETA MOON _ HOUSTON ORTE FLIGHT EOITION PUB. ORTE
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SHZ :224 ' ,2 ' ' ,_ ,4 ' It ' ' ' *_ ' ' ' ,_ ' ' ,8 ' ' ,19 ' ' 2_ ' 2I, ' ' ' 212 ' ' 2_
¢0 :006 MET:005

..i ...i i..1..i .... T'" ..l..i....+
CO_ RENDEZVOUS OP5 NERL I M M _ MQENBEZVOU£OPS ACT ALIGN(RoLL)PI_ESLEEP RC SLEEP

O C C C
NCC IT[ : 2 3 4

v i v _ ,7 v v

I
PLT RENDEZVOUS OPS MEAL I RENDEZVOUS OPS EXERCISE PQE SLEEP ACt SLEEP

I

HS I WEAL EXERCISE PRE SLEEP ACT SLEEP

MS2 MEAL PRE SLEEP ROT _EEP

MS3 NERL T STOW OPS S P PRE SLEEP ROT SLEEP

DRY/NIgHT

oo_B, 8o 8_ I 82 I 83 I 84 I 85 I 8_ I 87 I
-GOS --GWM --HAW --GWM --ACN --Re
--XIL --HRW mGOS --HRW -OOT --OK

GSTON --BOO --GDO -8CN --860 --GWM
--WON --NIL --8Of IBO[ --AGO

COVERAGE -OKR --RON mGHM --GWM --(_CN
--DOT --ROT --HAW --HOW --GNW

--fB_ --RHM --RRT --Br,n --ADD

TORO w

ATT]TUOE i ENDEZVOUS { -ZLV NOSE FWO { IMU I -ZLV NOSE FWO I
@ Y-POP (NOSEFWD)

v SPRRTRNSHUTDOWN

NOTES:
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_______GMT_O:H;M_IMET_______<O:H:M_I_OT_______O:H:M_F_ OOY_MOON_IHO.STONORTEIFLIGHTIEOITIONT POB___.°RTE
FO :006 OM'I=225 FO :007

MET :005_ _ _ ,4 . I I 1 __H

CO_ SLEEP POST SLEEP RCT i_o_)i_ii PCSc/o

L----R---
I

PLT SLEEP POST SLEEP RCT FCS ClO I

Ie

M S I SLEEP POST SLEEP ACT

MS2 SLEEP POST SLEEP flCT EXERCI_
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gO :007 MET:O06

MET :oo5 2F, i i i i i _ i I ..... l 1 1 ....... _ .... f i I _ I _ i _ ....... _ ........ I P I I I' _

L

F QM

I m IMU

C0_ _ ZLV EXERCISE MEAL IMNVE S CABIN STOW PPE SLEEP ACT ALIGN ARE SLEEP ACT SLEEP
M (ROLL}
0
K
E

F
[
R

PLT E MEAL CABIN STOW EXERCISE CABIN SlOW ARE SLEEP ACT SLEEP

t

I
MAt EXERCISE MEAL CABIN STOW P_E SLEEP ACT SLEEP

L
A
M
P

/ CABIN STOH PRE SLEEP RCT SLEEPMS2 WEAL S
W
0
K
E

T
V

MEAL MEAL S CABIN STOW PRE SLEEP BET SLEEPMC 3
PREP T

D
W

OA¥/WIG_T i I

OABIT 96 97 98 99 I O0 I 0 I 102 I 03 I
--ODS _HRW --SOS --HRW --OWN
--MIL --GDS I _ O T --AGO --AGO

GSTON --BDA --MIL --GWM --SOT --ACN
--ACN --RCN --RAW --GWM --GNM

C 0 V ERR G E --SOT --SO T -AGO --HAW --BOO
--YAW --GWM --80T --AGO --A N

--OHM --HAW -OHM --flr,w --n :e

E 1 F 4 F--------4 I 4 I 4 _ 4 I---I
TOAS w

ATTITUDE RCSI -ZLV NOSE FWD I IMU I -ZLV NOSE FWO

i Y-POP (NOSE FND)

NOTES:

3-14 11/04/B3 STS-I 6/P&_E

i ) '1



] 1 1;' / J'

G_T ([_ H_'M)MET (D_H;M)COT (DIN;M) F 0/ BOY BETA iN 0 ON ] H 0U.. ST ON ORT.I_ I FLIGHT I EDITIO_.__N 1 PUB. D FITE
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_D ;(}07 DOY:226 PO'-098

MET:oo_ ......... ?..... _. .2 ...... '_.... 'I. ..'_.... '_ 2.. .2E 2_ . .2_.... 2

POST 0 E PLO0 OEOaOIT PI_EPCO_ SLEEP SLEEP XSI POST SLEEP ROT POPS
ACI MNV

RO SLEEP EROPA POST 0 E PLOD OEOI_BITPREP

PLT SLEEP AcTPOSTSLE POST SLEEP ACT IBI aCT I !RP OPS

H S I SLEEP POST SLEEP ACT DEOQBIT PREP

Ms2 SLEE, POS,SLEEPaCT OEO.,T*EP

MS3

{_RY/NI_NT•

--_WM IHaD _YAR --GDS --GDS -GW
1OK_ --Ta_ --OAR IMIL --MIL --- AN

G S T DN --DKR --OAR --MIL --BOA --DDA i
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CREW ACTIVITY PLAN NOTES
(CONSTRAINTSAND GUIDELINES)

W

A. FLIGHT DESCRIPTION
0

STS-16 (0V103)will launchfrom KSC on August 6, 1984 into a 160-nm
orbit with an inclinationof 28.5o. The mission durationwill be 7
days (-168 hrs). Nominallandingoccurs at KSC on August 13, 1984.

Landingopportunitiesare: _

LANDING
ORBIT NO. SITE LOCAL TIME

Primary 113 EDW 06:14 PDT
Nominal WeatherAlternate 112 KSC 07:47 EDT

1 Day late Primary 129 EDW 06:04 PDT
WeatherAlternate 128 KSC 07:39 EDT

Primary 144 EDW* 04:21PDT
2 Days Late WeatherAlternate 144 KSC 07:29 EDT

*Night Landing

MAJOR EVENTS

LAUNCH (KSC) August 6, 1984
MET (DD/HH:MM:SS) 0/00:00:00
Day of Year 219
CDT/GMT 07:12/12:12

MECO
(DD/HH:MM:SS) TBS

ALT (nm)

OMS-1
MET (DD/HH:MM:SS) 0/00:10:38
AV (fps) 238
AT (MM:SS) 2:30
ORBIT ha/hp (nm) 160/51

OMS-2
(DD/HH:MM:SS) 0/00:44:48

AV (fps) . 195
AT (MM:SS) 2:02
ORBIT ha/hp (nm) 160/160

SBS SEPARATION(OMS)
MET (DD/HH:_:SS) 0/08:13:01
AV (fps) 11
AT (MM:SS) 0:06
ORBIT ha/hp (nm) 166/160

7-2 STS-16/PRE
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SYNCOMSEPARATION (OMS)
MET (DDIHH:MMiSS) 1100:47:34

f- AV (fps) 15
AT (_M:SS) 0:08
ORBIT ha/hp {nm) 174/160

TELSTARSEPARATION(OMS)
MET (DD/HH:MM:S_) 2/00:56:37
AV (fps) 11

/-_ AT (MM:SS) 0:06
' ORBIT ha/hp (nm) 179/160

ORBIT ADJUST BURN (OMS)
MET (DD/HH:MM:SS) 3/01:12:53
AV (fps) 42
AT(MM:SS) 0:22
ORBIT ha/hp (nm) 160/155

SPARTANSEPARATION(RCS)
MET (DD/HH:_M:SS) 3/05:20:00
AV (fps) 2

DEORBITBURN (OMS)
MET (DDIHH:MM:SS) 7/00:06:06
AV (fps) . 278
AT (M_:SS) 2:23
ORBIT ha/hp (nm) 160/3

ENTRY INTERFACE
MET (DD/HH:MM:SS) TBS

LANDING (EDW)
_DD/HH:MM:SS) 7/01:03:05

Day of year 226
CDT/GMT 08:14/13:14

B. CREW

I. The crew will launchwith an integratedharness restraintover
IntravehicularActivity (IVA) clothing. Anti-G suits will be
worn by all crewmembersfor entry.

2. All crewmemberswill launchwearingthe Launch/EntryHelmets
(LEH). After ascent,the Wireless CommunicationControlUnits

f- (WCCUs)are unstowedand distributedto the crew. Prior to
seat ingresson entry day, the WCCUs are stowed and the LEHs
are donned for entry until landing.
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C. ORBITERSYSTEMS

1. Communications and Instrumentation

a. The Operational Instrumentation (01) system will nominally
be managed from the ground through uplink commandscoordi-
nated with the crew.

b. The Modular Auxiliary Data System (MADS) will nominally be
managed through uplink commandsand crew switch actions. __

c. There are 12 GSTDNsites available for on-orbit coverage:
ORR, GDS, MIL, BDA, HAW,GWM,AGO, ACN, MAD, YAR, BOT, and
DKR.

d. There are 3 GSTDNsites available for real-time TV: GDS,
MIL, and HAW.

e. There are 2 GSTDNsites available for UHFvoice only: YAR
and BOT.

f. The primary means of communication with the orbiter will
be through the TDRS, located at 41o W. Coverage will be
Ku-Band supplemented by S-Band when the Ku-Band system is
not active or blocked.

2. Guidance and Navigation

a. The orbiter state vector must be uplinked whenever down-
track error in the onboard vector becomes greater than 20
nm, but is usually uplinked when errors are much greater
than 5 nm. These are real-time calls.

b. IMU alignments are scheduled approximately every 12 hours
in morning and evening activities and prior to major events
requiring low navigation uncertainty.

c. The on-orbit avionics configuration is listed below. GPC2
may be shut down during orbit to reduce electrical loads,
and can be powered when redundancy is required.

GPCi - GNCOPS 2
GPC2 - GNCOPS 2
GPC3 - FD OPS3 (OFF)
GPC4 - SMOPS2
GPC5 - BFS (OFF)
IMUs (3) - OPERATE
STARSPJ_CKERS(2) - ON
MASSMEMORYUNITS (2) - ON
FLIGHT CRITICAL MDMs(8) - ON
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3. EnvironmentalControland Life SupportSubsystem(ECLSS)

_ a. The orbiter is launchedwith C02 absorbercanisters
installed.

b. The four Supply water tanks and one waste water tank are
loadedfor launchwith volumessufficientto meet an orbit 3
launchday deorbitopportunitywith PLBDs failed closed.
If waste water productionexceeds storagecapacity,a real-
time call will be made to perform a waste tank dump, Normal-
ly two supply water dumps will occur per flight day. A real-
time call will be made prior to each to informthe crew
whethera dump is required,and to what level. Tanks A and
B will be dumped to a level that will allow the tanks to be
full prior to the next daily group of deorbit opportunities.

D. TEXT UPLINK SYSTEM

1. The teleprinterwill not be carriedon the flight.

2. The Text and GraphicsSystem (TAGS)is basicallya hard copy
machine that operatesvia telemetry. The system providesthe
capabilityto transmittext material,maps, schematics,and
photographsto the orbiter through a two-wayKu-Band link using
the TDRS. Transmission time for an 8 x 11 in. page can vary
from just over 1 minute to just over 16 minutes dependingon the
hard-copyresolutiondesired. The hard-copieris installedon
a dual coldplatein AvionicsBay 3B of the orbiter.

E. TELEVISION/PHOTOGRAPHY

1. The CCTV systemsprovidetwo color wide-anglecamerasfor in-
cabin coverage. There will also be four PLB TV cameras, and
two RMS TV camerasconfiguredas follows:

Camera Lens

A (Port Fwd) CLA IColorLens Assembly)
B (Port Aft} MLA (MonochromeLens Assembly)
C (StbdAft) MLA
D (Stbd Fwd) CLA
EE (RMS End Effector) MLA
Elbow (RMS) WLA (Wide-AngleLens Assembly)

2. The video tape recorder is availablewith 30-min cassettes.

3. 16mm, 35mm, and 70mm camera systemsare available.

F. REMOTE MANIPULATORSYSTEM

, The RMS will be availablefor use in the SPARTANoperations.
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G. PAYLOADS

i. TELSTAR

The TELSTAR/PAM_Dpayload is a deployableupper stage and space-
craft. The deploymentopportunitiesare determinedby constraints
imposedon the right ascensionof the ascendingnode of the orbit.
Nominally,a deploymentat the descendingnode of orbit 33 is
planned,followed45 minutes later by a PAM PKM burn on the ascend-
ing node of orbit 34. In case of a delay, deploymentwill be re-
scheduledto orbit 48D on FD 4 with an orbit 49A PKM burn. TELSTAR ....\
deploymentevents and times are presentedin Table 9-1.

2. SYNCOM IV

The SYNCOM payload is a communicationssatellitewith integral
solid rocket perigeekick motor and liquid propellantapogee
motors. The deploymentopportunitiesare determinedby con-
straintsimposedon the right ascensionof the ascendingnode
of the orbit. Nominally,a deploymentat the descendingnode
of orbit 17 is planned,followed45 minutes later by a PKM burn
on the ascendingnode of orbit 18. If the deploymenthas to be
delayed,a second attemptwill be scheduledon FD 4 with an orbit
48D deploymentand an orbit 49A PKM burn. SYNCOM deployment
events and times are presentedin Table 9-2.

3. SBS

The SBS/PAM-Dpayload is a deployableupper stage and spacecraft.
The deploymentopportunitiesare determinedby constraintsim-
posed on the right ascensionof the ascendingnode of the orbit.
Nominally,a deploymentat the descendingnode of orbit 6 is
planned,followed45 minutes later by a PAM PKM burn on the
ascendingnode of orbit 7. In case of a delay, deploymentwill
be rescheduledto orbit 22D on FD 2 with an orbit 23A PKM burn.
SBS deploymentevents and times are presentedin Table 9-3.

4. Get Away Special (GAS)

The GAS payload (TBD) is a self-containedexperimentpackage
that requiresminimal crew activity. Gas experimentactivation
and operationtimes are provided in Table 9-4.

5. RadiationMonitoringEquipment(RME)

The RME experimentis designed to measure radiationlevels in
the orbitermiddeck at varioustimes throughoutthe flight.
Experimentequipment includesthe HandheldRadiationMonitor
(HRM-III),a gamma and electrondosimeter,and the Pocket REM
Meter (PRM),a neutronand proton dosimeter. The HRM-IIIwill
operatefour times during the mission for durationsof 55 min-
utes, while the PRM will operatetwice for durationsof 8 hours.
RME events and times are provided in Table 9-5.
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6. IsoelectricFocusing (IEF)

Isoelectricfocusing is obtainedby applyinga d.c. potential
on an electrolytesystem in which the pH steadily increases
from the anode to the cathode. The objectiveof the Isoelec-
tric FocusingExperiment is to evaluatethe effect of electro-
osmosison isoelectricfocusing in the absenceof gravityfor
a period of 1 hour and 30 minutes. The IEF is a completelyself-
containedassemblywhich contains an array of eight columns of

_ electrolytesolutions,a batterypower supply,supportinghard-
ware, electronics,camera,mirror, and strobe lights. The IEF
will be installedin the orbitermiddeck and will occupy the
space of a single middeck locker. It will mount to a single
adapterplate. There is no electricalpower or data interface
with the orbiter. A single switch is provided for crew activa-
tion of the experiment. After processingis complete,deactiva-
tion is automatic. An indicatoris providedfor operations
status. See Table 9-6 for IEF activationtime.

7. ShuttlePointedAutonomousResearchTool for Astronomy
(SPARTANl)

SPARTAN is a Goddard Space Flight Center carrierfor payloads
of opportunitydesignedto be flown by the STS. The carrier
is mountedon a Mission PeculiarEquipmentSupportStructure
(MPESS)by means of a Release Engage Mechanism (REM). The
payloadfor SPARTAN1 is an X-ray telescopesponsoredby the

• Naval Research Lab (NRL). The combinationSPARTAN/X-ray
telescopeis to be deployedby the RMS and allowedto operate
autonomouslyfor 40 hours at which time the shuttlewill capture
SPARTANand restow it on the MPESS. The GSFC SpecialPayloads
Division (SPD) has providedSPARTANwith programmedguidance
for the cold gas flight controlsystem. Other SPARTAN functions
are programmedwhile it is deployed. The crew will command
SPARTANwhile it is stowed in the payload bay. SPARTANevents
and times are in Table 9-7.

8. AutomaticDirectionalSolidificationFurnace (ADSF)

The ADSF payload is a furnacefacilitydesigned to conductma-
terialsprocessingexperiments. It is locatedon the orbiter
middeck. The accelerationlevel should be minimizedduring
ADSF operations. ADSF activationand auto deactivationtimes
are provided in Table 9-8.
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9. STUDENTEXPERIMENT (Convectionin Zero Gravity)

The purposeof this experimentis to study the influenceof
depth and size of containerand heat rate on surfacetension
inducedflows in a micro G environment. The experiment
consistsof an apparatusstowedon the middeckwhich must
be unstowedand set up in conjunctionwith TV camera before
the experimentcan begin. To conduct the experiment (ap-
proximatelya 2-hour operationactivatedat 4/03:30MET), the
crew must successivelyfill each containerwith Krytox oil,
heat it, and record the resultingfluid convectionflow on the
VTR. There are no specialattitudesrequiredby this experi-
ment, but it is requiredthat a LOW G attitudecontrolmode
(VRCS CNTL) be maintainedfor the durationof the experiment.
Also, it is requestedthat minimum crew activityoccur in the
vicinityof the experimentwhen it is being run.
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ON-ORBITCREW ACTIVITY
DETAILEDTEST OBJECTIVES (DTOs),

i- DETAILEDSUPPLEMENTARYOBJECTIVES (DSOs)

TABLE 8-1 - STS-16 DTOs/DSOs.......................................8-3

S_
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INTRODUCTION

The followingTable describesthe schedulingdata and rationalefor
on-orbitcrew activityrelatedDTOs/DSOsfor STS-16. The currentFRD
(Ref. 2) was used for compilingthis table.

There are currentlyno on-orbitDTOs assignedfor STS-16.

o

c_

o

r_

8-2 STS-16/PRE

i i



TABLE 8-1
STS-16 ON-ORBITCREW ACTIVITYRELATED DTOs/DSOs

DTO/DSO SCHEDULED
NUMBER TITLE (D/HH:MM) SCHEDULINGREMARKS

DTO 0225 Entry Aerodynamic ENTRY
Test No. 11

DTO 0303 TPS Entry Heating ENTRY
Evaluation

DSO S0401 Validationof Predictive TBS
Tests and Countermea-
sures for Space Motion
Sickness

DSO S0402 CardiovascularDecondi- TBS
tioningCountermeasure
Assessment

DSO S0901 Documentary TBS
Television

DSO S0902 DocumentaryMotion Pic- TBS
ture Photography ,,,

DSO S0903 DocumentaryStill Shopping list
Photography_
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TABLE 9-1
TELSTAR DEPLOYMENTEVENTS AND TIMES

(ORBIT34A PKM BURN)

EVENT MET (D/HH:MM) DEPLOY MINUS (HH:MM)

PREDEPLOYCHECKOUT 1/23:42 01:00

MNVR TO DEPLOY ATT 2/00:02 00:40

MECHANICALSEQUENCE 2/00:27 00:15

TERMINALSEQUENCE 2/00:39 00:03

DEPLOY 2/00:42 00:00

OMS SEP MNVR 2/00:57 (+)00:15

WINDOW pROTECTMNVR 2/01:11 (+)00:29

PKM IGNITION 2/01:27 (+)00:45

i,l

,.,..,,

F-"
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TABLE 9-2
SYNCOM DEPLOYMENTEVENTS AND TIMES

----- (ORBIT 18A PKM BURN)

EVENT MET (D/HH:MM) DEPLOY MINUS (HH:MM:SS)

PREDEPLOYCHECKOUT 0/23:18 01:15

PIN RETRACTION 0/23:53 00:40

MNVR TO DEPLOYATT 1/00:13 00:20

STATUS CHECK 1/00:18 00:15

DEPLOY 1/00:33 00:00

OMNI ANT DEPLOY 1/00:34 (+)00:01:20

SPINUP 1/00:40 (+)00:06:35

OMS SEP MNVR 1/00:48 (+)00:i5

WINDOW PROTECTMNVR 1/01:02 (+)00:29

PKM IGNITION 1/01:18 (+)00:45

i
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TABLE 9-3
SBS DEPLOYMENTEVENTSAND TIMES (ORBIT7A PKM BURN)

EVENT MET (D/HH:MM) DEPLOY MINUS (HH:MM)

PREDEPLOYCHECKOUT 0/06:59 01_00

MNVR TO DEPLOYATT 0/07:19 00:40

MECHANICALSEQUENCE 0/07:44 00:15

TERMINAL SEQUENCE 0/07:56 00:03

DEPLOY 0/07:59 00:00

OMS SEP MNVR 0/08:14 (+)00:15

WINDOW PROTECTMNVR 0/08:28 (+)00:29

RKM IGNITION 0/08:44 (+)00:45
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TABLE 9-4
GAS EXPERIMENTACTIVATIONAND OPERATIONTIMES

(TBS)
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TABLE9-5
RMEACTIVATIONAND.OPERATIONTIMES

APPROXMET DURATION
EVENT (D/HH:MM) (HH:MM)

HRM ACT 1/02:10 2:20
DEACT 1/04:30

ACT 2/04:30 1:45 -
DEACT 2/06:15

ACT 3/04:00 2:45
DEACT 3/06:45

ACT 4/02:30 2:15
DEACT 4/'04:45

PRM ACT 2/06:10 16:15
DEACT 2/22:25

ACT 4/06:25 14:05
DEACT 4/20:30

TABLE 9-6
IEF EXPERIMENTACTIVATIONANDOPERATIONTIMES

APPROXMET DURATION
EVENT (D/HH:MM) (HH:MM)

IEF ACTIVATION 1/04:30 01:30

IEF AUTODEACTIVATION 1/06:00
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TABLE 9-7
SPARTAN I EVENTS AND TIMES

EVENT APPROX MET
(D/HH:MM)

UnstowAft Power Controller (APC) 0/02:30

SPARTAN Htrs On 0/02:45

Preheat 3/04:00

Purge 3/04:30

Status Check 3/04:40

Standby 3/04:45

Release 3/05:15

Sep Burn 3/05:20

NCI Burn 4/05:23

NH Burn 4/21:II

NC2 Burn 4/21:56

TI Burn 5/00:56

Capture 5/03:46

Payload Shutdown 5/04:05

Deorb Config 6/19:05
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TABLE 9-8
ADSF EXPERIMENTACTIVATIONAND OPERATIONTIMES

APPROX MET DURATION

EVENT (D/HH:MM) (HH:MM)

ADSF ACTIVATION (RUN 1) I/9:45 12:00
AUTO. DEACT 1/21:45

ADSF ACTIVATION (RUN 2) 2/8:25 12:00
AUTO. DEACT 2/20:25

ADSF ACTIVATION (RUNS 3 3/07:00 9:35
& 4) AUTO. DEACT 3/16:35

ADSF DEACTIVATION 3/21:00
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TABLE 9-9
STS-16 ATTITUDETIMELINE

(TBS)
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ABBREVIATIONS/ACRONYMS

More completecompilationsof abbreviations_and
acronymsare availablein the STS Glossary (Ref. 9).

O"

S
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ABBREVIATIONS/ACRONYMS

ACN ASCENSIONISLAND (STDNSITE)

ACT ACTIVATE/ACTIVATION

AD.._F AUTOMATEDDIRECTIONALSOLIDIFICATION FURNACE

AGO SANTIAGO,CHILE (STDNSITE)

ALN ALIGNMENT

ALT ALTITUDE

ANT ANTENNA

AOA A_ORTONCEAROUND

AOS ACQUISITIONOF SIGNAL

APU AUXILIARY POWERUNIT

ATCS ACTIVE THERMALCONTROLSYSTEM

ATO ABORTTO ORBIT

ATT ATTITUDE

BD BAND

BDA BERMUDA ISLAND,BWI (STDN SITE)

BBD BULKHEAD

BOT BOTSWANA (STDN SITE)

BYP BYPASS

z
o CAL CALIBRATION

z CCTV CLOSED-CIRCUITTV

_ CDR COMMANDER

CDT CENTRALDAYLIGHTTIME

CEU CRADLE ELECTRONICSUNIT (SYNCOM)

CHG CHANGE

CK CHECK

C/L CHECKLIST

CLA COLOR LENS ASSEMBLY

ONTLR CONTROLLER
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C/O CHECKOUT

COAS CREWMANOPTICALALIGNMENTSIGHT

COM COMMUNICATIONS

CONFIG/CNFG CONFIGURATION

COOL COOLANTLOOP

CRDLE CRADLE

DAP DIGITALAUTO PILOT

DB DEADBAND

DEACT DEACTIVATION

DEU DISPLAYELECTRONICSUNIT

DKR DAKAR, SENEGAL (STDN SITE)

DPLY/DPY DEPLOY

DYN DYNAMICS

ECLSS ENVIRONMENTALCONTROLLIFE SUPPORTSYSTEM

EDW EDWARDSAFB, CALIFORNIA(DEORBOPT SITE)

ENA ENABLE

EVAP EVAPORATOR

FC FUEL CELL

FCS FLIGHT CONTROLSYSTEM

FD FREEZE DRIED/FLIGHTDAY

FDF FLIGHT DATA FILE

FES FLASHEVAPORATORSYSTEM

FRD FLIGHT REQUIREMENTSDOCUMENT

FWD FORWARD

GAS GE'FAWAYSPECIAL

GDS GOLDSTONE,CALIFORNIA(STDNSITE, IST ANTENNA)

GG GRAVITYGRADIENT(ATTITUDE CONTROLMODE)
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GMT GREENWICHMEANTIME

GNC GUIDANCENAVIGATIONANDCONTROL

GPC GENERALPURPOSECOMPUTER

GSTDN GROUNDSPACETRACKING& DATANETWORK

GWM GUAMISLAND, U.S. (STDNSITE)
+

HAW HAWAII (KAUAI, STDNSITE)

HL HI LOADFLASHEVAPORATOR

HTR HEATER

HYD HYDRAULIC

I'CONNECT INTERCONNECT(OMSTO RCS)

IEF ISOELECTRICFOCUSING

If_J INERTIAL MEASUREMENTUNIT

INH INHIBIT +

INRTL INERTIAL

KSC KENNEDYSPACECENTER

LOS LOSS-OF-SIGNAL;LINE-OF-SIGHT

LVLH LOCALVERTICALLOCALHORIZONTAL

_D MADRID, SPAIN (STDNSITE, IST ANTENNA)

MCC MISSION CONTROLCENTER

MD MIDDECK

MDM MULTIPLEXER/DEMULTIPLEXER

MECH MECHANISM/MECHANICAL

MECO MAIN ENGINECUTOFF

MET MISSION ELAPSEDTIME

MIL MERRITTISLAND, FLORIDA(STDNSITE)

MILA MERPITTISLANDLAUNCHAREA

MLA MONOCHROMELENSASSEMBLY
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MNVR MANEUVER

MPESS MISSION PECULIAREQUIPMENTSUPPORTSTRUCTURE

MS MISSION SPECIALIST

MSG MESSAGE

NOR NORTHRUPSTRIP

Ol OPERATIONALINSTRUMENTATION

OMS ORBITALMANEUVERINGSYSTEM

0/0 ONORBIT

OPS OPERATIONS/OPERATIONALSEQUENCE

ORR ORRORALVALLEY, AUSTRALIA(STDNSITE)

PAM PAYLOADASSIST MODULE

PAM-D PAM, DELTACLASSSPACECRAFT

PCM PULSE-CODEMODULATION

PCS PRESSURECONTROLSYSTEM

PERF PERFORMANCE

PKM PERIGEEKICK MOTOR

PL/PLD PAYLOAD

PLBD PAYLOADBAY DOORS

PLT PILOT

PRCS PRIMARYREACTIONCONTROLSYSTEM

PREP PREPARATION

i- PRO PROCEED/PROTECTION

PSA PRE/POSTSLEEP ACTIVITY

PTC PASSIVETHERMALCONTROL

PWRDN POWERDOWN

PWRUP POWERUP
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RAD RADIATOR

RCS REACTIONCONTROLSYSTEM

REF REFERENCE

REG REGULATOR

RME RADIATIONMONITORINGEQUIPMENT
f-

RMS REMOTE MANIPULATORSYSTEM

ROT ROTATION

RSET RESET

RTC REAL TIME COMMAND

S TRK STAR TRACKER

S-BD S-BAND

SBS SATELLITEBUSINESS SYSTEMS

S/C SPACECRAFT

SEL SELECT

SEP SEPARATION

SEQ SEQUENCE

S_ARTAN I SHUTTLEPOINTEDAUTONOMOUSRESEARCHTOOL F(_RASTRONOMY

SPLY SUPPLY

STDN SPACE TRACKING& DATA NETWORK

STS SPACE TRANSPORTATIONSYSTEM

sw SWITCH

SYNCOM SYNCHRONOUSCOMMUNICATIONSATELLITE

SYS SYSTEM

tb TALKBACK

TDRS TRACKINGAND DATA RELAY SATELLITE

TERM TERMINATE/TERMINAL

TIG TIME OF IGNITION
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TLS TELSTAR (AT&T PAYLOAD)

TPR TELEPRINTER

UHF ULTRA HIGH FREQUENCY

_. VER VERIFICATION

VRCS VERNIERREACTIONCONTROLSYSTEM

VTR VIDEO TAPE RECORDER

WB WIDEBAND

WLA WIDEANGLELENSASSEMBLY

X-POP X BODY AXIS PERPENDICULARTO ORBIT PLANE

YAR YARRAGADEE(STDN SITE)

Y-POP Y BODY AXIS PERPENDICULARTO ORBIT PLANE

-ZLV -Z LOCAL VERTICAL (-Z BODY AXIS TOWARDSEARTH)

s
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