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INTRODUCTION

f

The STS-7 Crew ActivityPlan 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-orbittimelinesatisfiesthe objectivesspecifiedin the
Flight Definitionand RequirementsDirective(Ref. 1) and the re-
quirementsof the STS-7 Flight RequirementsDocument (Basic,Rev C;
April 25, 1983, Ref. 2) with exceptionsas noted in Table 8-1.

The flight profile (Cycle3 trajectorydata, Ref. 3) used for this

Crew ActivityPlan is for a launchdate of June 9, 1983. Th!oS
trajectoryhas TDRS placed at an intermediatepositionof 63 W.
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A. FORMAT SYMBOL NOMENCLATURE

1. OverviewTimeline (7-DayTimespan)

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

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

b. ACTIVITYCOLUMN - 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

I) Orbit - A numericalsequenceindicateswhich orbit the
spacecraftis in. The beginningof an orbit occurs when
the Orbiter crossesthe Earth's equatorgoing from the
southernto the northernhemisphere(ascendingnode).
Orbit 1 is for launch.

2) Day/Night- The orbitalday/nightintervalsare
delineatedwith black bars indicatingwhen the Orbiter
is in darkness.

2. SummaryLevel Timeline (12-HrTimespan)

The followingletters(a-l) refer to those highlightedin
Figure 1-2.

a. TIMESCALES- Two time referencesare presentedin this
sectionof the summarytimelineformat. The two time
referencesused are GreenwichMean Time (GMT) and
MissionElapsedTime (MET). MET is referencedto lift-
off, beginningat 0/00:00:00(days,hours,minutes,
seconds).

b. CREWMEN (CDR, PLT, MS1, MS2) - Titles of scheduledactivities
are shown for the commander(CDR), pilot (PLT),and each
mission specialist(MSI& MS2) at the appropriatetimes in
the flight.

c. DAY/NIGHT& ORBIT

1) Day/Night- The orbital day/nightintervalsare delin-
eated with black bars indicatingwhen the Orbiter is in
darkness.

1-3 _ STS-7/FIN



GMT (D:H:M) MET (D:H:M) CST (D:H:M) FDI BOYI BETA MOON Q HOUSTON DATE FLIGHT EDITION PUB. DATE

_ ,.,_,oo,,,o.,.ooo.oo:oo,oo.,_:oo,,.o_,oo.,,.,B.o/,,7o._B2., JO.E9.;._83_ BTB-, .I._ ,..'"

GMT,117,_ ' ' ' _ ' ' ' I_ ' ' ,_ ' ' ' 1_ " " ,_' _ ' ' ,_ ' ' ' I_ ' ' ' 2_ ' 21 ' 2_ ' ' ' 2_ ' ' ' _
FD DOT*I1B

MET ,0o71....... 1.... _.... _...... _ .... _........._ ......._...... _...... _..........'P....... 'I...... '_

CDR

PLT

MSI

MS2

GAY/NIGHT

I 113 114 115 116 117 I18 $19 126ORBIT

--HAW --205 --AGO --DKR
GWN AN --BOT -GXN --ACN -RCN

_BD$ --IOS --NAN --BHA -OHM
GSTGN

-AZAcAL --NAB --IGS --ACNCOVERAGE_ --GNN --AGO --AGO

_--GOT --GXM -RGOBOT --GX_RM --GAN -R60

BEORB KSC
EOW

OeeLY BPP

[TTITU_E

HERSPAS-O!

AAUS

GRS/NLR

NOTES: Figurel-2 SUMMARYLEVEL
]-4 ,/2B/GOSTS7/FZN
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2) Orbit - A numericalsequenceindicateswhich orbit the
spacecraftis in. The beginningof an orbit occurs when

F the Orbiter crossesthe Earth's equatorgoing from the
southernto the northernhemisphere(ascendingnode).
Orbit 1 is for launch.

d. GSTDN COVERAGE- The GSTDN communicationcoverage periods
are indicatedin this areawith a horizontalline indi-
catingwhen communicationis available;the GSTDN site is
identifiedto the right of the line.

e. TDRS - The TDRS communicationcoverageperiodsare identified
in this area, with a horizontalline indicatingwhen there
is a line-of-sightbetweenTDRS and the Orbiter. The boxed
areas indicatewhen there is Ku-Band communication. This
is based upon Orbiter attitudeand also blockagespecified
in Ref. 12.

f. DEORB - Time of ignitionfor deorbitopportunitiesto Edwards
AFB (EDW) or Kennedy Space Center (KSC) are identifiedin
this area.

g. DEPLOYOPP - Identifiesthe times that meet the TELESAT
or PALAPA deploymentcriteriafor ascendingand descending
node PKM burnopportunities. Each deploymentopportunity
is shown as an upward-pointingarrow ( ¹time
of deploymentand is labeledto show to which spacecraft
it applies (TEL or PAL).

h. TV - Identifiesperiodsof CCTV downlink (indicatedby a
'_---_'). Real-timeTV downlinkperiodsare labeled'TV',
and dumps to the ground are labeled'VTR'.

i. ATTITUDE - The attitudeof the vehicle (-ZLV,IMU, etc.)
is shown in this column. The maneuver to a listed attitude
starts at the verticalline at the beginningof the period.
Attitudesof durationless than 15 minutes are not shown.

j. SPAS-01- SPAS-01experimentdata take times are identified
in these columns. Periodswhen the payloadsrequireminimum
G forces (VRCS usage) are delineatedby lowercaseO's (o).

k. MAUS & MEA - These columnsidentifythe run time of OSTA-2
experiments. Periodswhen the payloadsrequireminimum G
forces (VRCS usage) are delineatedby lowercaseO's (o).

I. GASA_LR- GAS and MLR experimentperiodsare identifiedin
this area (indicatedby a '_-_').

I-5 STS-7/FIN
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3. DetailedLevel Timeline (5-Hr Timespan)

f- The followingletters(a-g) refer to those highlightedin Figure
_3.

a. TDRS - The TDRS communicationcoverage periodsare identified
in this area, with a verticalline indicatingwhen there
is a line-of-sightbetweenTDRS and the orbiter. The boxed
areas indicatewhen there is Ku-Band communication. This
is based upon Orbiter attitudeand also blockagespecified
in Ref. 12.

b. GSTDN COVERAGE - In this columnthe GSTDN sites and their
acquisitionperiodsare identified.

c. DAY/NIGHTCYCLE - In this column and solid bar indicatesthe
periodwhen the Orbiter and Earth are in darkness. A slashed
line indicateswhen the Orbiter is in the daylight but the
Earth beneaththe Orbiter is still in darkness (terminator).

d. MET TIMESCALE- This format is a 5-hourformat with 5-minute
tick marks on the verticaltimescalereferredto Mission
ElapsedTime (MET) with liftoffoccurringat 0/00:00:00.

e. ORBIT - Indicateswhich orbit the spacecraftis in by numer-
ical sequence. Orbit 1 beginsat liftoffwith subsequent
orbits startingwhen the Earth'sequatoris crossed (ascend-
ing node).

f. CREWMANCOLUMNS- The activitiesfor the CDR, PLT, MS1, and
MS2 are scheduledin these areas.

g. MCC COLUMN - Any uplinks,commands,or updatesrequiredare
scheduledat the appropriatetime in this column. TV
coverage is also identifiedin this column. Additionally,
low G periodsfor applicableSPAS-01and OSTA-2 experiments
are delineatedin this column.

h. In the timescalea DAP A and DAP B CONFIG referencewill
be included. A number is associatedwith both DAPs A and
B; each number indicatesa particularDAP configurationfor
either DAP A or DAP B. The DAP referencewithout paren-
theses indicatesthe 'active'DAP for the time period on
the page. Table 1-I and Table 1-2 respectivelyidentify
the variousconfigurationsfor DAP A and DAP B that are
used in the STS-7 timeline.

I-7 STS-7/FIN



TABLE i-i

DAP A CONFIGURATIONS

AI A2 A3 A4 A5 A6 A7 A8 A9 AIO All A12 I A13 A14 A15
FRANSLATION

:ULSEft/sec 0.10 0.10 0.10 0.10 0.10 0.10 0.25 0.25 0.05 0.05 0.03 0.05 0.05 0.05 0.05
OTATION

)SCRT NORM 0.200 0.400 0.200 0.200 0.200 0.20010.800 0.200 0.150 0.150 0.500 0.150 0.150 0.150 0.150
VERN 0.200 0.400 0.200 0.200 0.200 0.200 0.250 0.200 0.150 0.150 0.150 0.200 0.150 0.150 0.150

:ULSE NORM 0.10 0.10 0.30 0.10 0.10 0.10 0.10 0.05 0.60 0.30 0.05 0.05 0.05 0.05 0.05
VERN 0.01 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010

_OMP NORM .O0 .O0 .O0 .O0 .O0 .O0 .O0 .O0 .O0 .O0 .O0 .O0 .O0 .O0 .O0
VERN .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

)EADBAND

_TT NORM 5.00 1.00 5.00 1.00 5.00 5.00 0.20 1.00 10.00 10.00 2.00 2.00 2.00 3.00 5.00
VERN 1.000 1.000 1.000 1.000 0.070 1.000 0.100 1.000 5.000 5.000 0.500 0.300 0.500 5.000 0.500

_ATE NORM 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.50 0.50 0.20 0.20 0.20 0.20 0.20
VERN 0.020 0.020 0.020 0.020 0.010 0.020 0.010 0.010 0.200 0.200 0.010 0.010 0.0]01 0.200 0.010

JET OPT

1 1 3 1 1 3 1 1 3 3 1 1 1 3 1
Y 1 1 3 3 1 3 1 1 3 3 1 1 1 3 1
JNTLACCEL

0 0 0 0 0 0 0 0 2 1 0 0 0 3 0
i
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TABLE 1-2

DAP B CONFIGURATIONS

TRANSLATION BI B2 B3 B4 B5 I B6 B7 B8 B9 BIO Bll

PULSE ft/sec 0.02 0.02 0.02 0.02 0.02 I 0.01 0.01 0.01 0.01 0.01 0.01
ROTATION

DSC RT NORM 0.500 0.200 0.500 0.200 0.200 0.150 0.150 0.150 0.150 0.200 0.150
VERN 0.200 0.200 0.200 0.008 0.200 0.150 0.050 0.150 0.150 0.050 0.100

PULSE NORM 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.10 0.05
VERN 0.002 0.002 0.002 0.002 0.002 0.010 0.010 0.010 0.010 0.010 0.010

COMP NORM .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
VERN .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

DEADBAND

ATT NORM 3.00 3.00 3.00 0.30 3.00 5.00 2.00 2.00 2.00 5.00 2.00
VERN 1.000 1.000 1.000 0.100 1.0 0.500 0.040 0.500 0.500 0.250 0.500

RATE NORM 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN 0.020 0.020 0.020 0.010 0.020 O.OlO 0.010 0.0]0 0.010 0.010 0.010

JET OPT

P 1 3 1 i 1 1 1 2 1 1 1
Y 1 3 1 3 1 1 1 1 1 1 1
CNTL ACCEL

0 0 0 0 0 0 0 0 0 0 3

1-9 STS-7/FIN
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NET STS-7 DETAILEDGSTON I)IIY00; CDRIPLT M511M52 M C C
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RH RT 0.2 _

"" _L ST,,TSAM,L)FLO, ,_
II TV _.T (n_-_FF_ DPS) EXERCISE

(PHOTO/W,
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T _0.05_ I J J ,oMsT,
!y DBO.25

,,'("'°'"lo._

CHAN(;EOUT SYRIN(;E
07108 HE PRESSA(three)-CL(tb-CL) STARTSAMPLEFLOW
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NET STS-7 DETAILEDDRYOO.', CD /PLT MS1 MS2 MC C
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GSTDN ORYO05T CD R/P LT MS I/M S2 H C 0

iMR
RR

!_ SLEEP SLEEP
VERN _

- RTo.24
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R _ R/AUTO/VERN (16z45) In|t RNUR LI HI LORD DUCT HTR - g
]

o 4

Sy ]
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FLIGHT DAY 3 DEPLOYMENT

i

Overview

This tab containstwo separatetimelines. The first is for a TELESAT
deploymenton orbit 32D with a 33A PKM. The second is for a PALAPA de-
ploymenton orbit 33D with a 34A PKM. In either case, the crew follows
the FD 3 deploy timelinefrom 1/07:00until 2/02:45MET when they
return to the nominalCAP.

Comparisonwith Nominal FD 2

Sleep starts 15minutes earlierfor TELESATwith no changefor PALAPA.
The CDR deletesDTO 0766 (VRCS Plume ImpingementEffects) and starts
the IMU alignmentearly. After the alignment,the Orbiter goes to top
sun to provide30 minutes of thermalconditioningfor the PAM payload
prior to orbitaldarkness. The Orbiter remains in top sun until 30
minutes after orbitalsunriseto providea second periodof thermal
conditioningbeforereturningto -ZLV. During the daylight portions
of this top sun attitude,the MS2 checks the SPAS-01temperatures
every 15minutes. The MS2 performsthe PCS configurationslightlylater
than in the nominaltimeline. MS1 delays the ASE Temp Check until the
top sun conditioningis completed. OSTA-2 activationis unchangedfrom
the nominal.

Comparisonwith NominalFD 3

Wakeup is unchangedfor PALAPA, but is one hour and 15 minutes
earlierfor TELESAT. For CDR, the morning IMU alignmentis moved
earlierto accommodatepredeploytracking,Exercise is deleted,
DTO 0701 (S-Band/TDRSComm Link PerformanceTest 1) and DTO 0620
(10.2 PSIA Cabin PressureControlDemonstration)are deleted,the RCS
Hot Fire is moved to approximately5/02:00MET, 2 GNC GPC ops is
moved to supportdeployment,ECLSS Checkout is moved earlierin the
day, the YAW MNVR Test is deleted,and InterconnectReturn is deleted
since no interconnectwas performed. The CDR also has an added
deployreview period and may be requiredto set up the 70MM camera if
it isn't alreadyproperlyconfiguredfor deploy. For the PLT, DTO
0709 (Ku-BandComm Link Performance)and the MASS SPECT Shield Exper-
imentmaneuver are deleted. The PLT has deploy review and 16MM
camera setup (if required)added. His MLR Deactivationis moved to MS2
and, for the PALAPA deployonly, the C02 absorber changeoutis delayed
slightly. The MS1 performsa SpacecraftState of Health Check if re-
quired,and an ASE TEMP CHECK for PALAPA if doing a TELESAT backup
deploy. Also for MS1, DTO 0620 (10.2 PSIA Cabin PressureControl
Demonstration)is deleted,the MASS SPECT Calibrationis deleted,the
EOG Test is moved, TV Setup and Activationfor the deploymentis
scheduled,deploy review time is provided,Exercise is deleted,YAW
deactivationis not required,and the SPAS is activatedat 2/02:40MET.
The schedulefor MS2 deletesthe YAW Test maneuver,deactivatesMLR at
the nominaltime, providesdeploy review time, and moves the EOG Test
and Visual Acuity Test as required. For PALAPA deploy,the middaymeal
and its associatedprep are slippedslightlyfor all crewmen.
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HIGH PRIORITYMISSION

The high priority mission is a 74.3 hour flight that lasts 3.5 flight
days. For such a mission, the nominal timeline is used through the
deployment of PALAPAon flight day two, then the high priority
mission timeline is used, starting at 1/02:10 MET. This timeline ac-
complishes an abbreviated set of SPAS attached experiments, OSTA-2 ex-
periments, CFESruns and proximity operations.

The SPAS activities for the high priority mission include one YAW
SENSORtest, one SOLARCELL calibration, MASSSPECTcalibration, and
the normal FRICTION PRESSURELOSS run. The SPAS attached duration is
shorter than nominal (15.5 hours vice 24 hours), and therefore the
run times for MAUS1, HEATPIPE, YAWSENSOR,MASSSPECTare reduced.

For the OSTA-2 experiment, MEA-I, MEA-2 and MAUS-Cwill operate for
their normal durations. The other OSTA-2 experiments will operate
for shorter than their normal duration. MAUSA will run for 35 hrs
20 min vice 78 hrs 28 min; MAUSB will run for 35 hrs 20 min vice
55 hrs 54 min; MEA 3 will not be activated.

CFESwill be operated and two samples (vice the nominal six) will be
collected. Group A of the GAS payloads will be done with a run time
of 23 hrs I0 min.

The high priority mission accomplishes some Detailed Test Objectives.
The PRIORITY MISSION TEST in the Proximity Operations Book will be
performed. This is essentially Phase I (VBAR) of the proximity op-
erations test with the one orbit of stationkeeping deleted. No med-
ical DTOs, TDRS DTOs or PHOTO/TVDSOs are accomplishedexcept for
those done previouslyin the nominaltimeline (before 1/02:10MET).
The 10.2 PSI cabin depresstest will be deleted.
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WAVE OFF (1 DAY LATE ENTRY)

The Timelineprovided in this section is designedto follow a Deorbit
Prep Backouton FD 7. It thereforeassumesthat the nominaltimeline
has alreadybeen accomplished.

Note that extra time is allowedprior to the eveningmeal to accommodate
reconfigurationor troubleshooting.

/.f
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CREW ACTIVITY PLAN NOTES
(CONSTRAINTSAND GUIDELINES)
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COMMUNICATIONSAND INSTRUMENTATION 7-4
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TEXT UPLINKSYSTEM 7-5
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REMOTEMANIPULATORSYSTEM(RMS) 7-5

PAYLOADS 7-6

CAP FORMATCHANGESSINCE STS-6

• TDRS communicationis indicatedon the 12-hoursummarytimelines
(FORMATSYMBOL NOMENCLATURE2.e, page 1-5)and 5-hour detail
timelines(FORMATSYMBOL NOMENCLATURE3.a, page I-7)

• A condensed5 hour per page detailedtimelineformat is used.
More of the detail proceduresare referencedto other documents,
particularlythe Orbit OperationsChecklist

• The Pre-Sleepand Post-Sleepactivitieshave all been grouped
together. The detailedproceduresare containedin the Or_t
OperationsChecklist

z
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CREW ACTIVITY PLAN NOTES
(CONSTRAINTSAND GUIDELINES)

i,m
_- A. FLIGHT DESCRIPTION
0

:_ STS-7 will launchfrom KSC on June 9, 1983into a 160-nmorbit at,=:

an Inclinationof 28.50. The mission durationwill be 6 days
(-143 hrs). Nominal landingoccurs at KSC on June 15, 1983.

Landingopportunitiesare:

LANDING
ORBIT NO. SITE LOCAL TIME

Primary 96 KSC 06:51 EDT
Nominal Backup 97 KSC 08:26 EDT

WeatherAlternate 98 EDW 06:52 PDT

Primary 112 KSC 06:55 EDT
I Day Late Backup NONE

WeatherAlternate 113 EDW 05:22 PDT

Primary 128 KSC 06:59 EDT
2 Days Late Backup NONE

WeatherAlternate 129 EDW 05:27 PDT

MAJOR EVENTS

LAUNCH (KSC) June 9, 1983
_(DD/HH:MM:SS) 0/00:00:00

Day of Year 160
CDT/GMT 06:31/11:31

MECO
_T (DD/HH:MM:SS) 0/00:08:19.7
ALT (nm) 57

OMS-1

MET (DD/HH:MM:SS) 0/00:10:13.7
AV (fps) 239.9
AT (MM:SS) 2:31
ORBIT ha/hp (nm) 160x 52

OMS-2
(DD/HH:MM:SS) 0/00:44:23.7

AV (fps) 193.8
AT (MM:SS) 1:59
ORBIT ha/hp (nm) 160 x 160

TELESATSEPARATION(OMS)
MET (DD/HH:MM:SS) 0/09:43:38
AV (fps) I0
AT (MM:SS) 0:05.8
ORBIT ha/hp (nm) 165 x 160
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PALAPA SEPARATION(OMS)
MET (DD/HH:MM:SS) 1/02:18:04
AV (fps) 10
AT (MM:SS) 0:05.7
ORBIT ha/hp (nm) 170 x 160

ORBIT ADJUST BURN (OMS)
MET (DD/HH:MM:SS) 2/03:15:47
AV (fps) 6.4
AT (MM:SS) 0:03.7
ORBIT ha/hp (nm) 170 x 157

ORBIT ADJUST BURN (OMS)
MET (DD/HH:MM:SS) 2/04:01:55
AV (fps) 22.5
AT (MM:SS) 0:12.9
ORBIT ha/hp (nm) 157 x 157

DEORBIT BURN
_:MM:SS) 5/22:23:38

AV (fps) 287.2
AT (MM:SS) 2:36
ORBIT ha/hp (nm) 156 x 5

ENTRY INTERFACE
MET (DD/HH:MM:SS) 5/22:50:24

LANDING (KSC)
i --_DD/HH :MM:SS) 5/23:20:04

Day of year 166
CDT/C_MT 05:51/10:51

B. CREW

1. A typicalcrew day will be that specifiedin the STS Work Day
Handbook (Ref.9). The daily on-orbitSTS activitiesand
their schedulingconstraintsare identifiedin this document.

2. The crew will launchwith an integratedharnessrestraintover
IntravehicularActivity (IVA) clothing. Biomed sensorswill
be worn by the MS3 for launch and entry. Anti-G suits will be
worn by all crewmembersfor entry.

3. All crewmemberswill launchwearingthe Launch/EntryHelmets
(LEH). After ascent,the WirelessCommunicationControlUnits
(WCCUs)are unstowedand distributedto the crew. Prior to
seat ingresson entry day, the WCCUs are stowed and the LEHs
are donnedfor entry until landing.

4. Activitiesfor the fifth crewman,MS3, are not scheduledin this
CAP.
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C. ORBITERSYSTEMS

I. Communicationsand Instrumentation

a. The OperationalInstrumentation(OI) system will nominally
bemanaged from the groundthrough uplinkRTC commands
coordinatedwith the crew.

b. The ModularAuxiliaryData System (MADS)will nominallybe
managed through uplinkRTC commandsand crew switch actions.

c. There are 14 GSTDN sites availablefor on-orbit coverage:
ORR, BUC, GDS, MIL, BDA, HAW, GWM, AGO, IOS, ACN, MAD, YAR,
BOT, and DKR.

d. There are 3 GSTDN sites availablefor real-timeTV: GDS,
MIL, and HAW.

e. There are 2 GSTDN sites availablefor UHF voice only: YAR
and BOT.

f. There is I SGLS site availablefor on-orbit coverage: IOS.

g. TDRS is ass_nedto be in an intermediateposition(630W)
for this editionof the Crew Activity Plan. It will be
availablefor limitedtesting.

2. Guidanceand Navigation

a. The Orbiter state vectormust be uplinkedwhenever down-
track error in the on-board vector becomesgreaterthan 20
nm, but is usuallyuplinkedwhen errors are much greater
than 5 rim. These are real-timecalls.

b. IMU alignmentsare scheduledapproximatelyevery 12 hours
in morningand eveningactivitiesand prior to major events
requiringlow navigationuncertainty.

c. The on-orbitavionicsconfigurationis listed below. GPC 2
may be shut down during orbit to reduce electricalloads,
and can be poweredwhen redundancyis required.

GPC I - GNC OPS 2
GPC 2 - GNC OPS 2(OFF)
GPC 3 - FD OPS 3 (OFF)
GPC 4 - SM OPS 2
GPC 5 - BFS (OFF)
IMUs (3) - OPERATE
STAR TRACKERS (2) - ON
MASS MEMORYUNITS (2) - ON
FLIGHT CRITICALMDMs (8) - ON

3. EnvironmentalControl and Life SupportSubsystem (ECLSS)

a. The Orbiter is launchedwith C02 absorbercanisters
installed. Canistersare installedand replaced
as describedin Ref. 9.
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b. The four supplywater tanks and one waste water tank are
loadedfor launchwith volumessufficientto meet a rev 3
launch day deorbitopportunitywith PLBDs failed closed
(TK A = 2%, TK B = 100%,TK C = 75%, TK D = 75%, Waste TK =
2%). If waste water productionexceedsstorageCapacity,
a real-timecall will bemade to performa dump. Eleven
dumps are estimatedto occur. A real-timecall will be
made prior to each to inform the crew whether a 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 deorbitopportunities.

D. TEXT UPLINK SYSTEM

I. The teleprinter(TPR)will providean on-orbit capabilityto
receive and reproducetext-onlydata (such as procedures,
weatherdata, and CAP updates or changes)from MCC during
routine and off-nominalsituations. The TPR uses S-Band and
is not dependenton TDRS Ku-Band. TPR uplink requires 1 to
2.5 minutes per message, dependingupon the number of lines
(up to 66). Activationincludespoweringup the unit during
Post Insertion. The TPR will remain on continuouslyuntil
deactivationprior to seat ingresson entry day.

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. Transmissiontime for an 8- x 11- in. page can vary
from just over I 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 system providestwo color camerasfor in-cabinand
payloadbay coverage.

2. The video tape recorder (VTR) is availablewith 30-rain
cassettes.

3. 16mm,35mm, and 70mm camerasystems are available.

F. REMOTE MANIPULATORSYSTEM (RMS)

The RMS will be used to deploythe SPAS-01for the proximityopera-
tions test and to retrieve it afterward. In additionthe RMS will
undergotests on FD 6.

7-5 STS-7/FIN



G. PAYLOADS

1. AClP (AerodynamicCoefficientIdentificationPackage)

The data from this experimentare recordedon the MADS recorder.
The experimentis controlledby commands sent from the ground;
the only crew operationis to turn on the ACIP heatersduring
the post-insertionactivities. The heatersare left on for the
durationof the flight. The ACIP experimentmay be turnedon
severaltimes duringthe flight by ground commandto collect
baselinedata.

2. OSTA-2

a. MEA (MaterialsExperimentAssambly)is a self-contained
facilitythat accommodatesmultidisciplineexperimentsin
the materials processingfield. The threeMEA experiments
must be activatedin sequence (MEA 1, followed byMEA 2,
followed by MEA 3), and are activatedby a single switch
on the aft flight deck. These experimentsrequire periods
of minimumvehicle-inducedG forces (VRCS attitudecontrol
is acceptable). The activationtimes and minimumG periods
are listed in Table 9-3.

b. MAUS (MaterialWissenschaftlicheAutonomeExperimentUnter
Schwerelosigkeit).Like the MEA, this is amaterials pro-
cessingexperiment. The experimentsare housed in three
GAS canisterslocatedin the payloadbay. The three MAUS
experimentsdo not have to be activatedin sequence. Each
MAUS experimenthas its own dedicatedactivationswitch
locatedon the aft flight deck. These experimentsalso re-
quire periodsof minimum vehicle-inducedG forces (VRCS
attitudecontrolis acceptable). The activationtimes and
minimumG periodsare listed in Table 9-4.

3. PALAPA

The PALAPA payloadis a deployableupper stage spacecraft
powered by a PayloadAssist Module (PAM) solid rocket motor.
The deploymentopportunitiesare determinedby constraintsim-
posed on the right ascensionof the ascendingnode of the orbit.
Normally,a deploymentat the descendingnode of orbit 18 is
planned,followed45 minutes later by a PAM PerigeeKick Motor
(PKM) burn on the ascendingnode of orbit 19. If the deploy-
ment has to be delayed,a second attemptwill be scheduledon
FD 3 with an orbit 33D deploymentand an orbit 34A PKM burn.
PALAPA deploymentevents and times are presentedin Table 9-i.

4. TELESAT

The TELESAT payloadis also a deployableupper stage space-
craft powered by a PAM solid rocketmotor. Again, the deploy-
ment opportunitiesare determinedby constraintsimposedon the
right ascensionof ascendingnode of the orbit. Normally,a
deploymentat the descendingnode of orbit 7 is planned,fol-
lowed45 minutes later by a PAM PKM burnon the ascendingnode
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of orbit 8. In case of a delay, deploymentwill be rescheduled
to orbit 32D on FD 3 with an orbit 33A PKM burn. TELESAT de-
ploymentevents and times are presentedin Table 9-2.

5. SPAS-01 (ShuttlePallet Satellites)

The SPAS-01mission will consistof two phases: attachedoper-
ations and detachedoperations. During the 24-hr attachedops
phase, the experimentsto be performedare: FrictionPressure
Loss, ModularOpto-ElectronicMultispectralScanner,Bonn
NeutralMass Spectrometer,Heat Pipes, Yaw Earth Sensor Pack-
age, Solar Cell CalibrationEquipment,and Material Wissen-
schaftlicheAutonome ExperimentUnter Schwerelosigkeit(MAUS-
1). Orbiter proximityoperationstests and the Bonn Neutral
Mass Spectrometerand MAUS-2 experimentoperationswill occur
during the detachedops phase. SPAS-01experimentactivation
times are listed in Table 9-5; the orbiter proximityoperations
sequenceof events is describedin Table 9-8.

6. GAS (GetAway Special)

The GAS payloadis a self-containedexperiment packagethat re-
quiresminimal crew activity. Seven GAS payloadshave been de-
fined for STS-7 (GO02,G305, GO09, G033, G088, G012, and G345).
Experimentevents are listed in Table 9-6.

Each payloadcontainsmultiple experiments. GAS payloadGO02
will observe crystalgrowth,processmetallic catalysts,ex-
amine contaminationof plants by heavy metals, study cosmic
radiationon plant seeds, and try out a new approachin micro
processor-controlledsequencing. These experimentsdesire two
VernierReaction ControlSystem (VRCS)attitudecontrol periods
of 8 to 10 hours each.

GAS payloadG305 makes use of an optionalGAS cannisteropening
cover. An ultravioletspectrometerwill observeemissionsout
of the cargo bay along the Orbiter's-Z axis. One attitude
maneuver is desiredduringMode 1 or 2 operation.

GAS payloadGOO9 studiesthe geotropismof sunflowersprouts,
fluid dynamicsof an immisciblefluid, and characteristicsof
nuclearparticlesin a near-Earthorbit. This experimentalso
desiresan attitudemaneuver after the experimentstarts.

GAS payloadG033 will investigategeotropismof radish seed-
lings, and a combinedstudy of the mechanicsof droplet coa-
lescenceand free convectionin a microgravityenvironment.

GAS payloadG088 investigatesthe basic physicsof soldering,
desoldering,and debris collectionin microgravity. One period
of VRCS attitudecontrol is desiredfor the durationof the
experiment.

GAS payloadG012 observes the effectsof the launch and the on-
orbit environmentson a colony of ants.

GAS payloadG345 will measurethe effects of the shuttle bay
environmenton ultraviolet-sensitivefilm.
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7. MLR (MonodisperseLatex Reactor)

The MLR is designedto conductexperimentsassociatedwith the
manufactureof monodisperselatex particlesin the near weight-
lessnessof space. The MLR packageoccupiesthe space of three
middeck lockers. It is activatedvia a single switch at MET
001/05:00and runs continuouslyfor 20 hours. Experimentevents
are listed in Table 9-7.

8. CFES (ContinuousFlow ElectrophoresisSystm)

The CFES provides a processingsystem that can segregate
biologicalsamplesusing a conti_nuousseparationprocessbased
on the relativemotion of c_arged particlesthrough an electric
field (electrophoresis). Nominally,six sampleswill be
processedduringtwo experimentruns. The CFES payloadis
locatedon the Orbitermiddeck. A low accelerationlevel is
desiredduringCFES operations,
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INTRODUCTION

The followingTable describesthe schedulingdata and rationalefor
on-orbitcrew activityrelatedDTOs/DSOsfor STS-7. The currentFRD
(Ref. 2) was used for compilingthis table.

Q

Q
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TABLE8-1
STS-7 ON-ORBITCREWACTIVITY RELATEDDTOs/DSOs

ufu SCHEDULED
NUMBER TITLE (D/HH:MM) SCHEDULINGREMARKS

DTO 0504 PDRS Performance 3/!8:45
4/21:15

DTO 0505 RCS Plume Impingement 3/18:45
Test

DTO 0602 Cabin Atmosphere 0/05:50
Verification 1/06:35

5/01:45

DTO 0620 10.2 PSIA Cabin Pressure 1/21:55(DEPRESS)
Control Demonstration 3/03:55 (REPRESS)

DTO 0701 S-Band/TDRS Accomplishedwith normalS-Band to TDRS communication
CommunicationLink and a maneuver scheduledat 1/23:45
PerformanceTest No. 1

DTO 0704 TDRSS Navigation Accomplishedwith normalKu-Band and S-Band TDRS
Test communication

DTO 0709 Ku-BandCommunications Accomplishedwith normal Ku-BandTDRS communication,
Link Performance with crew activitiesscheduledat 1/22:15and with the
Test No. 1 OMS BURN at 2/04:02
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TABLE 8-1 (Continued)
STS-7 ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

SCHEDULED
DTO 1 TITLE SCHEDULINGREMARKS

NUMBER (D/HH:MM)

DTO 0716 Orbiter S-Band and Accomplished with nominal S-Band and Ku-Band operations
Ku-B and/TDRSS
Operations Proficiency
Test No. I

DTO 0722 I Orbiter/Detached NASA 3/18:45
Payload Communications,
Test No. 2

DTO 0762 Orbiter-RMS Dynamic 4/21:10
Interaction Test

DTO 0766 VRCS Plume Impingement 1/07:35
Effects

DTO 0801 Rendezvous Radar/Sensors 3/18:45
Performance Proximity
Operations (<3000 ft)

DTO 0802 Proximity Operations 3/18:45

8-4 STS-7/FIN

5



' TABLE8-1 (Continued)
STS-7 ON-ORBITCREWACTIVITY RELATEDDTOs/DSOs

u_u SCHEDULED
NUMBER TITLE (D/HH:MM) SCHEDULINGREMARKS

DSOS0401 Validation of Predictive Pre-sleep
Tests and Countermea-
sures for Space Motion
Sickness

DSOS0402 Cardiovascular Decondi- FD 7
tioning Countermeasure
Assessment

DSOS0403 Head and Eye Motion Ascent and
Monitoring During Entry
Ascent and Entry

DSOS0404 On-Orbit Head and Eye 1/04:30 Additional tests will be done by MS3
Tracking Tasks 1/07:15

1/22:00
2/00:15
2/21:45
3/02:45
4/19:00

DSOS0405 Acceleration Detection Shopping list,
Sensitivity would be done by MS3
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TABLE 8-I (Continued)
STS-7 ON-ORBITCREW ACTIVITYRELATED DTOs/DSOs

I u_u I TITLE SCHEDULED

NUMBER I (D/HH:MM) SCHEDULINGREMARKS
I

DSO S0406 KinestheticAbility Done byMS3

DSO S0407 Leg Volume Stocking- Shopping list,
plethysmography would be done by MS3

DSO S0408 Near Vision Acuity 1/04:45 Also done by MS3
5/06:15
5/06:45

DSO S0409 MicrobiologyScreening 1/06:00
Test 4/20:15

DSO S0410 Audiometry (withcabin
noise) Shopping list

DSO S0412 TreadmillPhotography Done by MS 3

DSO S0414 Ophthalmoscopy Shopping list,
would be done by MS3
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TABLE8-I (Continued)
STS-7 ON-ORBITCREWACTIVITY RELATEDDTOs/DSOs

DSO
NUMBER TITLE SCHEDULED

(D/HH:MM) I SCHEDULINGREMARKS
DSOS04!5 Tissue Pressure- Done by MS3tonometer

DSOS0416 Ambulatory Monitoring Done by MS3wi th/wi thout Skeletal
Loading and Other
Maneuvers

DSOS0417 Inflight Countermeasures Done by MS3
for Space Adaptation
Syndrome with Objective
Measures

DSO S0418 Eye Hand Coordination Done by MS 3

DSO S0901 DocumentaryTelevision FD 1 ANIK Deploy
FD 2 PALAPA Deploy
FD 3 SPAS attachedactivities
FD 4 SPAS attachedactivitiesor

CFES activities
FD 5 Proximityoperations
FD 6 Stow and deployKu-Band antenna
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TABLE 8-1 (Concluded)
STS-7 ON-ORBIT CREWACTIVITY RELATED DTOs/DSOs

u3u SCHEDULED

NUMBER TITLE (D/HH:MM) SCHEDULINGREMARKS

DSO S0902 Documentary Motion FD I ANIK deploy
Picture Photography FD 2 PALAPA deploy

FD 5 Proximity operation
FD 6 CFES operations and cabin stowage activities

DSO S0903 Documentary Still
Photography Shopping list
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TABLE9- I
PALAPADEPLOYMENTEVENTSANDTIMES

(ORBIT 19A PKMBURN)

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

PREDEPLOYCHECKOUT I/01:03 01:O0

MNVRTO DEPLOYATT 1/01:23 00:40

MECHANICALSEQUENCESTART 1/01:48 00:15

TERMINALSEQUENCE 1/02:00 00:03

DEPLOY 1/02 : 03 O0: O0

OMSSEPMNVR 1/02:18 (+)00:15

WINDOWPROTECTMNVR 1/02:32 (+)00:29

PKMIGNITION 1/02:48 (+)00:45

Lz_
LLJ
.=J
rrl
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TABLE 9-2
TELESATDEPLOYMENTEVENTSAND TIMES

(ORBIT8A PKM BURN)

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

PREDEPLOYCHECKOUT 0/08:28 0i:O0

MNVR TO DEPLOYATT 0/08:48 00:40

MECHANICALSEQUENCESTART 0/09:13 00:15

TERMINALSEQUENCE 0/09:25 00:03

DEPLOY 0/09:28 00:O0

OMS SEP MNVR 0/09:43 (+)00:15

WINDOW PROTECTMNVR 0/09:57 (+)00:29

PKM IGNITION 0/10:13 (+)00:45
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TABLE 9-3
OSTA-2MEA EXPERIMENTACTIVATIONAND OPERATIONTIMES

EVENT APPROX MET DURATION
(D/HH:MM) (HH:MM)

MEA-1 ACTIVATION 1/09:50 3:45

MEA-1LOW ACCEL I 1/10:35 1:30
CONSTRAINT

MEA-2 ACTIVATION 3/02:15 15:50

MEA-2 LOW ACCEL 3/03:00 2:00
CONSTRAINT

MEA-2 LOW ACCEL 3/10:00 3:00
CONSTRAINT

MEA-3 ACTIVATION 4/06:15 35:15

MEA-3 LOW ACCEL 4/07:00 2:00
CONSTRAINT

MEA-3 LOW ACCEL 5/03:00 2:00
CONSTRAINT

MEA-3 LOW ACCEL 5/09:00 2:00
CONSTRAINT
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TABLE 9-4
OSTA-2MAUS EXPERIMENTACTIVATIONAND OPERATIONTIMES

APPROX MET I DURATIONEVENT (D/HH:MM) . (HH:MM)

MAUS-A ACTIVATION 2/04:55 78:25

MAUS-A LOW ACCEL 3/05:25 0:10
CONSTRAINT

LOW ACCEL 4/07:50 1:15
CONSTRAINT

LOW ACCEL 5/11:15 0:05
CONSTRAINT

MAUS-B ACTIVATION 2/04:55 56:55

MAUS-B LOW ACCEL 3/05:30 0:05
CONSTRAINT

MAUS-B LOW ACCEL 4/08:25 0:40
CONSTRAINT

MAUS-C ACTIVATION 1/09:50 1:45

MAUS-C LOW ACCEL 1/09:50 1:45
CONSTRAINT
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TABLE9-5
SPASEXPERIMENTACTIVATIONANDOPERATIONTIMES

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

SPASSYSTEM 1/05:15 I: 15
CHECKOUT

SPASATTACHED
EXPERIMENTS

ACTIVATION 1/2 I: 45 30:55

BNMS 1/22: 55 29:45

YESP 2/01:I0 O:35

HP 2/04: 05 24: O0

MOMS 2/04:35 24:05

SCCE 2/04: 50 0: 20

MAUS-I 2/05: I0 23:30

MAUS-I LOWACCEL 2/10:25 I:00
CONSTRAINT

MAUS-1LOWACCEL 2/16:00 I:00
CONSTRAINT

FPL 2/20: 20 1:O0

MAUS-I LOWACCEL 2/21:35 1:00
CONSTRAINT

YESP 2/23:00 0:45

SCCE 3/02:00 O:15

MAUS-I LOWACCEL 3/03:10 1:05
CONSTRAINT

DEACTIVATION 3/04: 40 O: 10

SPAS DETACHED
EXPERIMENTS

ACTIVATION 3/18: 50 9 :25

BNMS 3/20:30 5:15

MAUS-2 3/20: 45 4: 35

DEACTIVATION 4/04: 15 --
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TABLE 9-6
GAS EXPERIMENTACTIVATIONAND OPERATIONTIMES

GROUP EVENT APPROX MET DURATION
(D/HH:MM) (HH:MM)

Unstow GAS encoder 1/05:30 00:15

A GAS GO02 Activation 1/05:45 71:55

GO02 Exp 1 26:35

G305 Activation 26:35

GO09 Activation 93:15

G033 Activation 93:15

G088 Activation 00:45

G012 Activation 93:15

G088 Deactivation 1/06:30

B GO02 Exp 2 2/08:20 45:20

G305 Mode 1 21:30

C G305 Mode 2 3/05:50 23:50

GO09 Exp Start 23:50

D G305 Deactivation 4/05:40 -

GO02 Fixation 00:01

GO02 Deactivation

GO09 Exp Stop

E GO09 Deactivation 5/03:00 -

G033 Deactivation

G012 Deactivation

Stow GAS encoder 5/03:10 00:15
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TABLE9-7
MLREXPERIMENTACTIVITY AND OPERATIONTIMES

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

MLROFF-POST 0/03:35
INSERTION

MLRACTIVATION 1/05:05 20:10

MLR STATUS 1/06:35

MLR DEACTIVATION 2/01:15

MLR POST 2/04:05
DEACTIVATION

MLR DEORBIT 5/18:00
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TABLE 9-8
PROXIMITYOPERATIONSEVENTS AND TIMES

EVENT "--CD/HH:MM"_-I
SPAS CHECKOUT 3/18:45

RMS ACTIVATION 3/19:05

• GRAPPLE 3/20:10

RELEASE 3/20:35

DRIFT TO 1000 FT 3/21:00

TRANSITIONTO +VBAR 3/21:35

LONG-RANGESK & RADAR TESTS 3/22:00

VBAR APPROACH 4/00:00

GRAPPLE 4/00:35

MEAL/DTO EVALUATION 4/00:45

PLUME DATA TAKE 4/01:50

SHORT-RANGESK & RADAR TESTS 4/02:45

INERTIALAPPROACH& GRAPPLE 4/03:20

BERTH SPAS 4/04:15

PROX OPS COMPLETE 4/04:35
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP J EARTH J SUN REMARKS 1

(D/HH:MM:SS (P,Y,REULER SEQ) MODE ATT RATE RATE I B ' @ I B I
I

Roll PitchI Yaw (deg) (o/sec (o/sec) SEL CONT RCS ]

0/00:08:20 MECO 180 358 0 LVLH 3.5 0.3 0.5 * AUTO *

0/00:08:38 ET SEP
AV = 4 fps -Z

0/00:09:30 MAN MNVR TO OMS-1ATT ........ N/A N/A N/A , MAN ,
ACCEL ..........

0/00:10:00 OMS-1 ATT 336 116 344 INRTL 3.5 0.3 0.5 * AUTO * 71 0 54 159

0/00:10:14 OMS-I IGNITION
AV = 239.6 fps
AT = 02:31

0/00:20:00 AUTO MNVR TO OMS 2 ATT ........ 3.5 0.3 O.B * AUTO * .......... MNVR TIME = 5
EIG ANG = 141I

0/00:25:00 OMS 2 ATT
28 260 135g INRTL 3.5 0.3 0.5 * AUTO * 8 184 158 55

0/00:44:24 (]MS2 IGNITION INRTL 3.5 0.3 0.5 * AUTO * AV = 193.8 fps
AT = 01:59

0/00:55:00 DPS RECONFIG TO GNC 2 5.0 0.2 0.2 A1 AUTO NORM

0/01:05:00 INITIATE I_RKTO BIAS -ZLV ........ 5.0 0.2 0.2 A1 AUTO NORM ...... MNVR TIME = 6NOSE FWD ATTMODE --
EIG ANG = 64
TGT ID 2 P 90

0/01:11:00 BIAS -ZLV NOSE FWD ATT 160 0 0 LVLH 5.0 0.2 0.2 AI AUTO NORM 90 20 82 38 BODY VECTOR 5 Y 20
OM 180

0/02:00:00 GO FOR VERN 1.0 0.02 0.2 AI AUTO VERN

0/03:37:00 AUTO MNVR TO IMO ALIGN ........ 1.0 0.02 0.2 AI AUTO VERN .......... MNVR TIME 10AND -Z COAS CAL ATT =
EIG ANG = 110
-YST:25 REGULUS SEP 86.0

0/03:47:00 IMU ALIGN AND -Z COAS CAL ATT 257.5 235.8 27.4 INRTL 1.0 0.02 0.2 AI AUTO VERr 84 130 126 217; -ZST:15 HADAR
0/03:35 0/04:11

d/03:56:O0 -Z COAS CAL DAP CONFIG 1.0 0.02 0.2 81 AUTO VER_ -Z COAS STAR: 15 HADAR
0/03:36 - 0/04:23

0/04:02:00 INITIATE TRK TO -ZLV NOSE ........ 1.0 0.02 0.2 A1 AUTO VERN MNVR TIME 14FWO ATT .........
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH J

I SUN REMARKS(D/HH:MM:SS) (P,Y,REULER SEQ) MODE ATT RATE RATE B _ e
Roll PitchI Yaw (deE) (o/sec (o/sec)iSELCONT RCS

TGT ID 2
0/04:16:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERI 90 0 67 20 BODY VECTOR 3

OM 180

0/08:48:42 AUTO MNVR TO ANIK DEPLOYATT ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME = 13:04 -40:Of
EIG ANG = 157

0/09:01:46 ANIK DEPLOY ATT 160.85 60.39 293.88 INRTL 1.0 0.02 0.2 A1 AUTO VERN 66 187 90 273 -Z TO SPIN AXIS TGT
-Y TO SUN

-15:0I
0/09:13:42 DAP RECONFIG 0.1 0.01 0.008 B4 AUTO VER_

0/09:28:42 ANIK DEPLOY

+3:0C
0/09:31:42 AUTO MNVR TO (]MSSEP BURN ATT ........ 1.0 0.02 0.2 AI AUTO VERN ........... MNVR TIME = 9:11

EIG ANG = 110

0/09:40:53 (}MSSEP ATT 23.9 229.0 344.5 INRTL 1.0 0.02 0.2 AI AUTO VERN 82 0 152 136

0/09:42:00 (}MSPREP 5.0 0.2 0.2 AI AUTO
DISC NORM

+15:00
0/09:43:38 OMS IGNITION 180 0 O LVLH AV = 10 fps

AT = 5.8 sec
+18:0(

0/09:46:42 INITIATEANIKII_ACKATT ........ 1.0 0.02 0.2 AI AUTO VERN ........... MNVR TIME = 2
EIG ANG = 14
TGT ID 2

0/09:48:00 ANIK TRACK ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERN 90 Ol 161 I00 BODY VECTOR 3
OM 180

+29:00
0/09:58:42 INITIATEORBITER PROTECTIVEATT ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME = 12:50

EIG ANG = 154
P 248

0/10:ii:32 ORBITER PROTECTIVEATT 21.7 21.7 29.9 LVLB 1.0 0.02 0.2 AI AUTO VERN 109 147 116 166 TGT ID 2 Y 31
BODY VECTOR 5 OM 20

+45:00
0/10:13:42 ATTITUDE HOLD 213.9 327.2 355.9 INRTL 1.0 0.02 0.2 AI MAN VER_ 109 147 110 169 DISC/DISC/DISC

0/10:13:42 PAM PKM IGNITION

0/10:24:00 INITIATEII_KTO ........ 1.0 0.02 0.2 A1 AUTO VERN .......... MNVR TIME = 14
-ZLV NOSE FWD ATT I I I EIG ANG = I_7
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH I I
(D/HH:MM:SS) (P,Y,R EULER SEQ MODE ATT RATE RATE 8 $ SUN REMARKS

Roll I Pitch, Yaw (deg) (o/sec)(o/secl SEL CONT RCS 022110 TGT ID 20/10:37:00 -ZLV NOSE FWD ATT 180 0 0 LVLH l.O 0.02 0.2 A1 AUTO VERN 90 0 BODY VECTOR 3
OM 180

0/11:15:00 AUTO MNVR TO IMU ALIGN ATT ........ 1.0 0.02 0.2 AI AUTO VERN ......... MNVR TIME = 10
EIG ANG = 120
-YST:48 ZUBENESCHEMALI

0/11:25:00 IMU ALIGN ATT 83.5 145.7 330.4 INRTL 1.0 0.02 0.2 A1 AUTO VERN 150 91 84 66 -ZST:44 MERAK SEP 84.C
0/11:16 - 0/12:00

0/11:35:00 INITIATE TRK TO -ZLV ........ 1.0 0.02 0.2 AI AUTO VERNNOSE FWD ATT ......... MNVR TIME = 15 _
EIG ANG = 169
TGT ID 2

0/11:50:00 -ZLV NOSE EWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERN 90 0 60 22 BODY VECTOR 3
OM 180

0/21:55:00 AUTO MNVR TO IMU ALIGN ATT ........ 1.0 0.02 0.2 A1 AUTO VERN ........ MNVR TIME = 12 MIN
EIG ANG = 133
-YST:48 ZUBENESCHEMALI

0/22:07:00 IMU ALIGN ATT 83.5 145.7 330.4 INRTL 1.0 0.02 0.2 A1 AUTO VERN 116 88 84 65 -ZST:44 MERAK SEP 84.0
0/21:49 - 0/22:33

0/22:15:00 INITIATE ll_KTO .... 1.0 0.02 0.2 A1 AUTO VERF-ZLV NOSE FWD ATT ......... MNVR TIME = 15
EIG ANG : 175
TGT ID 2

0/22:30:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 AI AUTO VERN gO 0 38 35 BODY VECT 3
OM 180

1/01:23:08 AUTO MNVR TO PALAPA DEPLOY ATT ........ 1.0 0.02 0.2 A1 AUTO VERN ......... MNVR TIME = 12:14 _40:00
EIG ANG : 147

1/01:35:22 PALAPA DEPLOY ATT 135.64 34.71 300.31 INRTL 1.0 0.02 0.2 A1 AUTO VER_ 75 _7 901275 -Z TO SPIN AXIS TGT
-Y TO SUN

1/01:48:08 DAP RECONFIG 0.1 0.01 0.008 B4 AUTO VERN -15:00

1/02:03:08 PALAPA DEPLOY

1/02:06:08 AUTO MNVR TO OMS SEP BURN ATT ........ 1.0 0.02 0.2 A1 AUTO VERN ........ ! MNVR TIME = 9:30 +3:00
EIG ANG = 114

1/02:15:38 OMS SEP ATT 24.0 223.9 344.5 INRTL 1.0 0.02 0.2 AI AUTO VERN 82 0 147 138

1/02:17:00 OMS PREP 5.0 0.2 0.2 A1 AUTO IDISC NORM
I
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

I
MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS I

(D/HH:MM:SS (P,Y,R EULER SEQ) MODE ATT IRATE RATE _
Roll Pltchl Yaw (deg) {o/sec) (o/sec)SEL CONT RCS

+15:0(
1/02:18:04 (]MSIGNITION 180 0 0 LVLH AV = 10 fps

AT = 5.7 sec

I +18:0(1/02:21:08 INITIATEPALAPA TRACK ATT ........ 1.0 0.02 0.2 AI AUTO VERN ........ MNVR TIME = I
EIG ANG = 17
TGT ID 2

1/02:22:00 PALAPA TRACKATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERN 90 0 158 104 BODY VECTOR 3
OM 180

+29:0(
1/02:32:08 INITIATEORBITER ........ 1.0 0.02 0.2 A1 AUTO VERN MNVR TIME = 14

PROTECTIVEATT EIG ANG = ]68
TGT ID 2 P 24_

1/02:46:10 ORBITER PROTECTIVEATT 8.9 26.9 13.5 LVLH 1.0 0.02 0.2 iAI AUTO VERN 116 164 124 188 BODY VECTOR 5 Y lZ
OM

1/02:48:08 ATTITUDE HOLD 203.5 313.6 10.8 INRTL 1.0 0.02 0.2 A1 AUTO VERN 116 164 116 189!DISC/DISC/DISC +45:0[

1/02:48:08 PAM PKM IGNITION

1/02:58:00 INITIATETRK TO ........ 1.0 0.02 0.2 A1 AUTO VERN .......... MNVR TIME = 14
-ZLVNOSE FWD ATT EIG ANG = 167

TGT ID 2
1/03:12:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERN 90 0 23 110 BODY VECTOR 3

OM 180
EIGEN AXIS P=O .25O/sec

1/07:35:00 VRCS PLUME IMP DTO 335.9 42.9 15.2 ROTR 1.0 0.02 0.2 A1 MAN VERN 90 0 34 43 Y=270
ACCEL/ACCEL/ACCEL

1/07:36:30 STOP ROTATION 343.3 20.6 23.1 INRTL 1.0 0.02 0.2 AI AUTO VERN

1/07:36:30 INITIATETRK TO -ZLV ........ 1.0 0.02 0.2 A1 AUTO VER_ .......... MNVR TIME = 3
EIG ANG = 38
TGT ID 2

1/07:39:30 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERN 90 0 24 70 BODY VECTOR 3
OM 180

1/08:25:00 AUTO MNVR TO IMUALIGN ATT ........ 1.0 0.02 0.2 AI AUTO VERN! ........... MNVR TIME = 11
EIG ANG = 123
-YST:48 ZUBENESCHEMALI

1/08:36:00 IMU ALIGN ATT 83.5 146.7 330.4 INRTL 1.0 0.02 0.2 A1 AUTO VERIi136 911 83 65 -ZST:44 MERAK SEP 84.0
1/08:23- 1/09:07

1/08:45:00 INITIATE_K TO ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME = 15
-ZLV NOSE FWD ATT EIG ANG = 146
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH l I
(D/HH:MM:SS) (P,Y,REULER SEQ) MODE ATT IRATE RATE 1 SUN REMARKS

Roll PitchI Yaw (de.g)(o/sec) (o/sec SEL CONT RCS i0 ¢ 0 ¢ TGT 21/09:00:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERN 0 53 2g BODY VECTOR 3
OM 180

1/20:25:00 AUTOMNVRTO IMOALIGN ATT ........ 1.0 0.02 0.2 AI AUTO VERNI ........ MNVRTIME = 10
EIG ANG : 111
-YST:48 ZUBENESCHEMALI

1/20:35:00 IMU ALIGN ATT 83.5 145.7 330.4 INRTL 1.0 0.02 I 0.2 A1 AUTO VERI 159 95 83 65 -ZST:44 MERAK SEP 84.
1/20:28 1/21:12

1/20:45:00 INITIATETRK TO ........ 1.0 0.02 0.2 AI AUTO VERN-ZLV NOSE FWD ATT ........ MNVR TIME = 14
EIG ANG = 161
TGT 2

1/20:59:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.0', 0.2 AI AUTO VERN 90 0 74 26 BODY VECTOR 3
OM 180

1/22:55:00 INITIATE AUTOMNVRTO ........ 1.0 0.02 0.2 A1 AUTO VERNMASSSPECATT ........ MNVRTIME = 8
EIG ANG = 90
TGT 2

1/23:03:00 MASSSPECATT 180 90 0 LVLH 1.0 0.02 0.2 AI IAUTO VERN 180 0 38 43 BODYVECTOR2
OM 180

1/23:50:00 AUTOMNVRTO ........ 1.0 0.02 0.2 AI AUTO VERNS-BAND/TDREANT ATT ........ MNVR TIME : 5 ,_
EIG ANG = 60
TGT 2

1/23:55:00 S-BAND TDRE ANT ATT 225 90 330 LVLH 1.0 0.02 0.2 AI AUTO VERN 150 45 125 48 BODY VECTOR 5 P +158
OM 131 Y +21

2/00:57:00 INITIATETRK TO ........ 1.0 0.02 0.2 AI AUTO VER_-ZLV NOSE FWD ATT ........ MNVR TIME = 8
EIG ANG = 116
TGT 2

2/01:05:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO _VERN 90 0 154 80 BODY VECTOR 3
OM 180

2/01:I0:00 INITIATE AUTOMNVRTO --
+YAWATT #1 ...... 0.25 0.01 0.05 010 AUTO VERN ........ MNVRTIME = 20 sec

EIG ANG = I o
TGT 2

2/01:10:20 +YAW ATT #1 180 0 I LVLH 0.25 0.01 0.05 010 AUTO VERN 90 0 145 46 BODY VECTOR 3
OM 181

2/01:10:50 INITIATEAUTO MNVR TO -_

+YAW ATT #2 ...... 0.25 0.01 0.05 010 AUTO VERb ........ MNVR TIME = 20 sec
EIG ANG = I
TGT 2

2/01:11:10 +YAW ATT #2 180 0 2 LVLH 0.25 0.01 0.05 B10 AUTO VERN 90 0 143 42 BODY VECTOR 3
OM 182

2/01:11:40 INITIATEAUTO MNVR TO -- VERN+YAW ATT #3 ...... 0.25 0.01 0.05 BIO!AUTO ........ MNVR TIME - 20 sec
EIG ANG = I
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN 1 REMARKS

(D/HM:MM:SS) (P,Y,R EULER SEQ) MODE ATT RATE RATE ISELCONT RCS B ¢ B ¢
Roll ] Pitch[ Yaw (deg) (o/sec) (o/sec)

I TGT 2
2/01:12:00 +YAW ATT #3 180 0 3 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 Oi141 39 BODY VECTOR 3

OM 183

2/01:12:30 INITIATE AUTO MNVR TO ........ 0.2=, 0.01 0.05 BIO AUTO VERN .......... I MNVR TIME = 20 sec
+YAW ATT #4 EIG ANG = i

TGT 2
2/01:12:50 +YAWATT #4 180 0 4 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 139 35! BODY VECTOR 3

OM 184

2/01:13:20 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN --_ ........ MNVR TIME = 20 sec
+YAW ATT #5 EIG ANG = 1

TGT 2
2/01:13:40 +YAW ATT #5 180 0 5 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 137 33 BODY VECTOR 3

OM 185

2/01:14:10 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VER_ ........... MNVR TIME = 20 sec
+YAW ATT #6 EIG ANG = 1

TGT 2
2/01:14:30 +YAW ATT #6 180 0 6 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 135 30 BODY VECTOR 3

OM 186

2/01:15:00 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN ....... -- MNVR TIME = 20 sec

+YAW ATT #7 132 TGTEIGANG2= 12/01:15:20 +YAW ATT #7 180 0 7 LVLH 0.25 0.01 0.05 BIOiAUTO VERN 90 0 28 BODY VECTOR 3
OM 187

2/01:15:50 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME = 20 sec
+YAW ATT #8 EIG ANG = 1

TGT 2
2/01:16:10 +YAW ATT #8 180 0 8 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 130 27 BODY VECTOR 3

OM 188

2/01:16:40 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME = 20 sec
+YAW ATT #g EIG ANG = I

TGT 2
2/01:17:00 +YAW ATT #9 180 O g LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 127 25 BODY VECTOR 3

OM 189

2/01:17:30 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME = 20 sec
+YAW ATT #10 EIG ANG = I

TGT 2
2/01:17:50 +YAW ATT #10 180 0 10 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 125 24 BODY VECTOR 3

OM 190

2/01:18:20 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN .......... _ MNVR TIME = 1:40
+YAW ATT #11 EIG ANG = 5
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE DEADBANDS DAP T
D/HH:MM:SS (P,Y,REULER REMARKS

2
2/01:20:00 +YAW ATT #11 BODY VECTOR 3

OM 195

2/01:20:30 INITIATEAUTO MNVR TO MNVR TIME : 1:40
EIG ANG = 5

2/01:22:10 +YAW ATT #12 BODY VECTOR 3
OM 200

2/01:22:40 INITIATE AUTO MNVRTO MNVR TIME = 1:40
-ZLV NOSE FWD All" EIG ANG = 20

2/01:24:20 -ZLV NOSE FWD ATT BODY VECTOR 3
OM 180

2/01:26:20 INITIATE AUTO MNVR TO MNVR TIME = 20 sec
-YAW ATT_I EIG ANG = I

2/01:26:40 -YAW ATT #I BODY VECTOR 3
OM 179

2/01:27:10 INITIATE AUTO MNVR TO MNVR TIME = 20 sec
-YAW ATT#2 EIG ANG = i

2/01:27:30 -YAW ATT #2 BODY VECTOR 3
OM 178

2/01:28:00 INITIATEAUTO MNVR TO MNVR TIME : 20 sec
-YAW ATT #3 EIG ANG = 1

2/01:28:20 -YAW ATT #3 BODY VECTOR 3
OM 177

2/01:28:50 INITIATEAUTO MNVR TO MNVR TIME = 20 sec ,,
_-- EIG ANG = i

2/01:29:10 -YAW ATT4,4 BODY VECTOR 3
OM 176

2/01:29:40 INITIATEAUTO MNVR TO MNVR TIME 20 sec
EIG ANG = I

2/01:30:00 -YAW ATT #5 BODY VECTOR 3
OM 175

2/01:30:30 INITIATE AUTO MNVR TO MNVR TIME = 20 sec
-YAW ATT_6 EIG ANG = I
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE AI-F OEADBANDS DISC DAP EARTH SUN REMARKS
I(D/HH:MM:SS) (P,Y_REULER SEQ) MODE ATT RATE RATE ¢ ¢

Roll | Pitchl Yaw (deg) (o/sec (o/sec)ISELCONT RCS B 0
TGT 2

2/01:30:50 -YAWATT #6 180 0 354 LVLH 0.25 0.01 0.05 BIO AUTO VERH 90i 0 72 25 BODY VECTOR 3
OM 174

2/01:31:20 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME 20 sec
-YAW ATT #7 EIG ANG = i

TGT 2
2/01:31:40 -YAW ATT #7 180 0 353 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 68 25 BODY VECTOR 3

OM 173

2/01:32:10 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VER_ .......... MNVR TIME = 20 sec
-YAWATT #8 EIG ANG = 1

TGT 2
2/01:32:30 -YAWATT #8 180 0 352 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 65 25 BODY VECTOR 3

OM 172

2/01:33:00 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIOIAUTO VERN ........... MNVR TIME = 20 sec
-YAWATT #9 EIG ANG = I

TGT 2
2/01:33:20 -YAWATT #9 180 0 351 LVLH 0.25 0.01 0.05 BlO AUTO VERNI 90 0 62 24 BODY VECTOR 3

OM 171

2/01:33:50 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME = 20 sec
-YAWATT #10 EIG ANG = 1

TGT 2
2/01:34:10 -YAWATT #10 180 0 350 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 58 24 BODY VECTOR 3

OM 170

2/01:34:40 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME = 1:40
-YAWATT #11 EIG ANG = 5

TGT 2
2/01:36:20 -YAWATT #11 180 0 345 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 49 21 BODY VECTOR 3

OM 165

2/01:36:50 INITIATEAUTO MNVR TO ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MHVR TIME = 1:40
-YAW ATT #12 EIG ANG = 5

TGT 2
2/01:38:30 -YAWATT #12 180 0 340 LVLH 0.25 0.01 0.05 BID AUTO VERN 90 0 39 16 BODY VECTOR 3

OM 160

2/01:39:00 INITIATEAUTO MNVR TO ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME = 1:40
-ZLVNOSE FWD ATT EIG ANG = 20

TGT 2
2/01:40:40 -ZLV NOSE FWD ATT 180 O 0 LVLH 1.0 0.02 0.2 AI AUTO VERN 90 0 42 4] BODY VECTOR 3

OM 180

2/02:55:00 AUTO MNVR TO ORB ADJ ATT #I ...... 1,0 0,02 0.2 BI AUTO VERN .......... MNVRFIGANGTIME==]R15

9-17 STS-7/BAS



TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET _ EVENT ATTITUDE DEADBANDS DAP REMARKS "l
(D/HH:MM:SS) (P,Y,R EULER

2/03:10:00--FORB ADJ ATT #1 RETROGRADE-Z: COE

2/03:14:00 _S PREP

2/03:15:47 _S IGNITION
AV = 6.5 fps
AT = 3.6 sec

2/03:18:00 AUTO MNVR TO ORB ADJ ATT #2

2/03:32:00 ORB ADJ ATT #2

2/04:01:00 (IMSPREP

2/04:01:55 (]MSIGNITION

2/04:10:00 INITIATE "IRKTO -ZLV NOSE
FWD ATT

2/04:28:00 -ZLV NOSE FWD ATT

2/04:55:00 INITIATE TRK TO SCCE All"

2/08:04:00 SCCE ATT

2/05:19:00 INITIATETRK TO
-ZLV NOSE FWD ATT

2/05:33:00 -ZLV NOSE FWD ATT

2/08:35:00 AUTO MNVR TO IMU ALIGN ATT

2/08:46:00 IMU ALIGN ATT
SEP 84.0

2/08:31 - 2/09:16
2/08:55:00 INITIATE TRK TO

-ZLV NOSE FWD ATT MNVR TIME = 15
EIG ANG = 178
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE DEADBAND DAP
D/HH:M_I:SS (P,Y,REOLER REMARKS

2/09:10:00 -ZLV NOSE FWD ATT !

BODY VECTOR 3
OM 180

2/19:05:00 AUTO MNVR TO IMU ALIGN A1-F MNVR TIME = 10

2/19:15:00 IMU ALIGN ATT

2/19:25:00 INITIATE"IRKTO
-ZLVNOSE FWD ATT

2/19:40:00 -ZLV NOSE FWD ATT

2/23:00:00 INITIATEAUTO MNVR TO
+YAWATT #1

2/23:00:20 +YAWATT #1

2/23:00:50 INITIATEAUTO MNVR TO
+YAWATT.._2

2/23:01:10 +YAWATT #2

2/23:01:40 INITIATEAUTO MNVR TO
+YAWATT..#.3.

2/23:02:00 +YAW ATT #3

2/23:02:30 INITIATEAUTO MNVR TO
+YAWATT #4

2/23:02:50 +YAWATT #4

2/23:03:20 INITIATEAUTO MNVR TO
+YAWATT 5L

2/23:03:40 +YAW ATT #5

_._ BODY VECTOR 3

OM 185

2/23:04:10 INITIATEAUTO MNVR TO
+YAW ATT #6..._6.._ MNVR TIME = 20 sec

EIG ANG = I _[
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TABLE g-9 STS-7 A1]'ITUDETIMELINE

MET EVENT ATTITUDE DAP T
(D/HH:MM:SS (P,Y,REULER REMARKS

2/23:04:30 +YAW ATT #6 BODY VECTOR 3
OM 186

2/23:05:00 INITIATEAUTO MNVR TO
+YAW ATT #7 MNVR TIME 20 sec

EIG ANG = 1

2/23:05:20 +YAW ATT #7 2
BODY VECTOR 3
OM 187

2/23:05:50 INITIATEAUTO MNVR TO
MNVR TIME = 20 sec
EIG ANG = I

2/23:06:10 +YAW ATT #8 BODY VECTOR 3
OM 188

2/23:06:40 INITIATEAUTO MNVR TO
+YAW ATT#9 MNVR TIME = 20 sec

EIG ANG = 1

2/23:07:00 +YAW ATT #9 BODY VECTOR 3
OM 189

2/23:07:30 INITIATEAUTO MNVR TO

+YAW ATT#IO MNVR TIME = 20 sec f
EIG ANG = 1

2/23:07:50 +YAW ATT #10 BODY VECTOR 3
OM 190

2/23:08:20 INITIATE AUTO MNVR TO

+YAW ATT _ MNVR TIME = 1:40
EIG ANG = 5

2/23:10:00 +YAW ATT #11 BODY VECTOR 3
OM 195

2/23:10:30 INITIATEAUTO MNVR TO

+YAW ATT 12 MNVR TIME = 1:40
-- EIG ANG = 5

2/23:12:10 +YAW ATT #12 BODY VECTOR 3
OM 200

2/23:12:40 INITIATEAUTO MNVR TO
-ZLV NOSE FWD ATT MNVR TIME = 1:40

EI8 ANG = 20
2/23:14:20 -ZLV NOSE FWD ATT

BODY VECTOR 3
OM 180

2/23:16:20 INITIATE AUTO MNVR TO

-YAW ATTI#.I_..__ MNVR TIME = 20 sec
EIG ANG = 1
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TABLE g-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
(D/HH:N_4:SS (P,Y,R EULER SEQ) MODE ATT RATE RATE 0 @ 0 @
.... Roll ] PitchI Yaw (deg) (o/sec) (o/sec)SEL CONT RCS

I TGT 2
2/23:16:40 -YAWATT #1 180 0 359 LVLH 0.251 0.01 0.05 BIOAUTO VERN 90 0 91 151 BODY VECTOR 3

I

B10 OM 1792/23:17:10 INITIATEAUTO MNVR TO ........ 0.25: 0.01 0.05 AUTO VERN ........... MRVR TIME = 20 sec

-YAW ATT #2 1 EIG ANG = ITGT 2

2/23:17:30 -YAW ATT #2 180 0 358 LVLH I 0.25 0.01 0.05 BIOIAUTO VERN 90 0 93 151 BODYoM178VECTOR 3
2/23:18:00 INITIATEAUTO MRVR TO ........ 0.25 0.01 0.05 BID AUTO VERN ........... MNVR TIME = 20 sec

-YAWATT #3 EIG ANG = 1
TGT 2

2/23:18:20 -YAWATT #3 180 0 357 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 95 150 BODY VECTOR 3
OM 177

2/23:18:50 INITIATEAUTO MNVR TO -YAW ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME = 20 sec
ATT #4 EIG ANG = 1

TGT 2
2/23:19:10 -YAW ATT #4 180 0 356 LVLH 0.25 0.01 0.05 B10 AUTO VERN 90 0 98 150 BODY VECTOR 3

OM 176

2/23:19:40 INITIATEAUTO MNVR TO -YAW ...... 1 -- 0.25 0.01 0.05 BIO AUTO VERN .......... MNVR TIME 20 sec

ATT #5 1 EIG ANG = 1TGT 2
2/23:20:00 -YAWATT #5 180 0 355 LVLH 0.25 0.01 0.05 !BIOAUTO VERN 90 0 100 149 BODY VECTOR 3

OM 175

2/23:20:30 INITIATEAUTO MNVR TO -YAW ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME = 20 sec ,
ATT #6 EIG ANG = 1

TGT 2
2/23:20:50 -YAW AI-F#6 180 0 354 LVLH 0.25 0.01 0.05 BIO AUTO VER_ 90 0 102 148 BODY VECTOR 3

OM 174

2/23:21:20 INITIATEAUTO MNVR TO -YAW ........ 0.25 0.01 0.05 BIO AUTO VERN ......... MNVR TiME = 20 sec
ATT #7 EIG ANG = I

TGT 2
2/23:21:40 -YAWATT #7 180 0 353 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 O 1051147 BODY VECTOR 3

OM 173

2/23:22:10 INITIATEAUTO MNVR TO -YAW ........ 0.25 0.01 0.05 BIO AUTO VERN ........... MNVR TIME = 20 sec
ATT #8 EIG ANG = I

TGT 2
2/23:22:30 -YAW ATT #8 180 0 352 LVLH 0.25 0.01 0.05 BIO AUTO VERN 90 0 107 146 BODY VECTOR 3

OM 172
i I

2/23:23:00 INITIATEAUTO MNVR TO -YAW

1 0.05 BIO AUTO VERr ....... I -- MNVR TIME= 20 sec
0.25 0.01

ATT #9 I EIG ANG = 1
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TABLE g-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE DEADBANDS DAP --T
{D/HH:MM:SS) (P,Y,R EULERSEQ) REMARKS

2/23:23:20 -YAW ATT #9

2/23:23:50 INITIATE AUTO MNVR TO -YAW

2/23:24:10 -YAW ATT #10

2/23:24:40 INITIATE AUTO MNVR TO -YAW

2/23:26:20 -YAWATT #11

2/23:26:50 INITIATEAUTO MNVR TO -YAW
ATT.__Z_T___

2/23:28:30 -YAW ATT #12

2/23:29:00 INITIATEAUTO MNVR TO -ZLV
NOSE FWO ATT

2/23:31:00 -ZLV NOSE FWD ATT

3/02:00:00 INITIATE TRK TO SCCE ATT

3/02:10:00 SCCE ATT

3/02:25:00 INITIATE TRK TO -ZLV NOSE
FWD ATT

3/02:39:00 -ZLV NOSE FWD ATT

3/05:50:00 INITIATEAUTO MNVR TO IMU
ALIGN ATT

3/06:03:00 IMU ALIGN ATT
-ZST:44 MERAK SEP 84.0
3/05:37 - 3/06:20

3/06:10:00 INITIATETRK TO -ZLV NOSE
FWD ATT MNVR TIME = 13

EIG ANG = 151
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
(D/HH:MM:SS) (P,Y_REULER SEQ) MODE ATT RATE RATE ¢ ¢

Roll I Pitchl Yaw Ideg)I(o/sec) (o/sec)SEL CONT RCS B 0
TGT 2

3/06:23:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERN 90 0 32 75 BODY VECTOR 3
OM 180

3/17.'40:00 AUTO MNVR TO IMU ALIGN Al-T ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME = 10
EIG ANG = 117
-YST:48 ZUBENESCHEMAL

3/17:50:00 IMU ALIGN ATT 83.5 145.7 330.4 INRTL 1.0 0.02 0.2 A1 AUTO VERN 140 98 82 64 -ZST:44 MERAK SEP 84.0
3/17:40 - 3/18:22

3/18:00:00 INITIATE TRK TO -ZLV NOSE ........ 1.0 0.02 0.2 A1 AUTO VERN! ........... MNVR TIME = 16
FWD ATT EIG ANG = 174

TGT 2
3/18:15:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 AUTO VERN 90 0 58 39 BODY VECTOR 3

OM 180
+0:08

3/18:56:00 DAP CONFIG 0.3 0.01 0.2 A12 AUTO VERN

+0:15
3/19:03:00 ATT HOLD 25.4 209.6 347.2 INRTL 0.3 0.01 0.2 AI2 MAN VERN 90 0 130 135 DISC/DISC/DISC

+0:34
3/19:22:00 COARSE6YRODRIFT CHECK .01 0.01 .05 B7 MAN VERN

INITIATE

+0: 36
3/19:24:00 DAP RECONFIG 0.3 0.01 0.2 A12 MAN VERI

+0:44
3/19:32:00 COARSE GYRO DRIFT CHECK .01 0.01 .05 67 MAN VERN

COMPLETE

+0:46
3/19:34:00 DAP RECONFIG 0.3 0.01 0.2 A12 MAN VERf

+0:49
3/19:37:00 FINE GYRO DRIFT CHECK INITIATE .01 0.01 .05 67 MAN VERN

+0:51
3/19:39:00 DAP RECONFIG 0,3 0.01 0.2 A12 MAN VERN

+1:09
3/19:57:00 FINE GYRO DRIFT CHECK COMPLETE .01 0.01 .05 67 MAN VERN

+1:11
3/19:59:00 DAP RECONFIG 0.3 0.01 0.2 A12 MAN VERN

+i: 15
3/20:03:00 INITIATETRK TO +ZLV, +XVV ATT ........ 5.0 0.2 O.16 A14 AUTO VERN .......... MNVR TIME =

EIG ANG =
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE DEADBANDS DAP ]
D/HH:MM:SS) (P,Y,R EULER REMARKS

3/20:23:00 +ZLV,+XVV ATT 2
BODY VECTOR 5 P 0

Y
3/20:35:00 INIT REF FRAME

3/20:38:00 SPAS DEPLOY DAP CONFIG

3/20:43:00 REESTABLISH+ZLV, +XVV ATT
11

3/21:05:00 SPAS DEPLOY DAP CONFIG

3/21:10:00 REESTABLISH+ZLV, +XVV ATT

3/21:18:00 DAP RECONFIG

3/21:21:00 RBAR SEPARATION+Z

3/21:23:00 RBAR SEPARATION-X

3/21:25:00 INITIATE YPOP, -Z TO SPAS IRK

3/21:36:00 TRANS TO +VBAR

3/21:53:00 AUTO MNVR TO -XLV,+ZVV ATT

3/21:53:00 -XLV,+ZVV ATT
BODY VECTOR 2
OM O

3/21:58:00 DAP RECONFIG

3/22:08:00 LONG RANGE SK DAP CONFIG
NORM as reqd for THC
corrections

3/22:13:00 RR TEST #i DAP CONFIG
DISC/PULSE/DISC
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP I I l
EARTH SUN 1 REMARKS

(D/HH:MM:SS) (P,Y,REULER SEQ) MODE ATT RATE RATE SEL CONT RCS B @ B @ )I

RollJPitchIYaw (deg) (o/see)(o/see) i +3:2_

3/22:15:00 INITIATEPITCH -- I ...... O.S I 0.01 0.15 B6 ILVLH IVERN--I .... I--I MNVR TIME-
EIG ANG = 202

+3:2
3/22:17:00 PITCHATT 0 70 0 LVLH 0.5 0.01 0.15 B6 LVLH VERN 160 180 118 322 DISC/DISC/DISC

-Z SENSE 180, 160, 0
• +3:3(

3/22:18:00 AUTO MNVR TO -XLV, +ZVV A?T ........ 0.5 0.011 O.15 B6 AUTO VERNJ MNVR TIME = 2

r
EIG ANG = 20
TGT 2

3/22:20:00 -XLV, +ZVV ATT 0 90 0 LVLH 0.5 0.01 0.15 86 AUTO VERNI180 0 111 324 BODY VECTOR 2
OM 0

+3:3_
3/22:23:00 RR TEST #2 DAP CONFIG 0.5 0.01 0.15 B6 LVLH VERN DISC/DISC/PULSE

+3:3;
3/22:25:00 INITIATE+YAW ........ 0.5 0.01 0.15 86 LVLH VERN ........... MNVR TIME = 2

EIG ANG = 20
+3:3_

3/22:27:00 YAWATT 20 90 0 LVLH 0.5 0.01 0.15 86 LVLH VERN 180 0 132 292 DISC/DISC/DISC
-Z SENSE 180, 180, 20

+3:4(
3/22:28:00 AUTO MNVR TO -XLV, +ZVV ATT ........ 0.5 0.01 O.15 B6 AUTO VERN ........... MNVR TIME : 2

EIG ANG = 20
TGT 2 +3:4_

3/22:30:00 -XLV, +ZVV ATT 0 90 0 LVLH 0.5 0.01 0.15 B6 AUTO VERN 180 01140 3021 BODY VECTOR 2

I OM 0 +5:16
4/00:04:00 DAP RECONFIG 2.0 0.2 O. 15 A13 AUTO NORM

+5:3C
4/00:18:00 DAP RECONFIG 2.0 0.2 0.15 B9 AUTO NORM PULSE/PULSE/PULSE

LOW Z
+5:5C

4/00:38:00 SPAS CAPTURE DAP CONFIG 2.0 0.2 0.15 B9 MAN NORM PULSE/PULSE/PULSE
LOW Z

+5:52
4/00:40:00 REESTABLISH -XLV,+ZVV ATT O 90 0 LVLH 5.0 0.01 0.15 AI4!AUTO VERN 180 0 55 223

+5:53
4/00:41:00 PREP FOR SPAS RELEASE 0.5 0.01 0.I0 Bl] AUTO VERN

+5:54
4/00:42:00 SPAS RELEASE/CAPTURE 2.0 0.20 0.15 B111MAN NORM PULSE/PULSE/PULSE

FREE DRIFT
+5:57

4/00:45:00 REESTABLISH-XLV, +ZVV ATT 0 90 0 LVLH 5.0 0.01 O.15 A14 AUTO VERN!180 0 42 236
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

I I I
MET EVENT ATTITUDE ATT DEAOBANDS DISC DAP EARTH SUN REMARKS

(D/HH:MM:SS (P,Y,R EULER SEQ) MODE _ RATE
Roll Pitchi Yaw (deg){(o/sec)(o/sec)SEL CONT RCS B ¢ e

4/01:43:00 SPAS DEPLOY DAP 0.5 0.01 0.10 BlIIAUTO VERN +6:5!

4/01:50:00 SPAS DEPLOY 2.0 0.20 0.1! BIIIMAN INORMI PULSE/PULSE/PULSE +7:0}
FREE DRIFT

4/01:51:00 REESTABLISH-XLV, +ZVV ATT O 90 0 LVLH 2.0 0.2 0.50 All AUTO NORMi180 0!117 219 +7:0_

4/01:54:00 PLUM DATA DAP CONFIG 2.0 0.2 0.5 All AUTO NORM +7:0(

4/01:68:00 DATA POINT #1DAp CONFIG 2.0 0.20 O.15 38 MAN NORM +PITCH 1 PULSE +7:1

TGT 2 +7:13
4/02:01:00 REESTABLISH-XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.20 0.50 Ali AUTO NORM 1801 0 85 214 BODY VECTOR 2

OM 0

4/02:04:00 DATA POINT #2 DAP CONFIG 2.0 0.20 O.15 B8 MAN NORM +PITCH I PULSE +7:16

T6T 2 +7:17
4/02:05:00 REESTABLISH-XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.20 0.50 A1] AUTO NORM 180 0 71 216 BODY VECTOR 2

OM 0

4/02:10:00 DATA POINT #3 DAP CONFIG 2.0 0.20 O.15 B8 MAN NORM +PITCH I PULSE +7:22

TGT 2 +7:23
4/02:11:00 REESTABLISH -XLV, +ZVV ATT 0 90 0 LVLH 2.0 0,20 0.50 All AUTO NORM 180 0 53 224 BODY VECTOR 2

OM 0

4/02:18:00 DATA POINT #4 DAP CONFIG 2.0 0.20 0.15 38 MAN NORM +PITCH 1 PULSE +7:30:

TGT 2 +7:31
4/02:19:00 REESTABLISH-XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.20 0.50 A11 AUTO NORM 180 0 36 253 BODY VECTOR 2

OM 0

4/02:24:00 DATA POINT #5 DAP CONFIG 2.0 0.20 O.15 B8 MAN NORM +PITCH I PULSE +7:36

TGT 2 +7:37
4/02:25:00 REESTABLISH-XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.20 0.50 All AUTO NORM:180 0 36 287 BODY VECTOR 2

OM 0

4/02:30:00 INITIATE MNVR TO OUT-OF-PLANE ........ 2.0 0.20 0.50 All AUTO NORM +7:42ATT .......... - MNVR TIME = I
EIG ANG = 30
TST 2 +7:43

4/02:31:00 OUT-OF-PLANEATT 330 90 0 LVLH 2.0 Q.20 0.50 A11 AUTO NORM 180 01 48 341inMBODY_nVECTOR2
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
(D/HH:MM:SS) (P,Y,REDLER SEQ) MODE ATT IRATE RATE @

Roll Pitcht Yaw (deg) (o/sec) (o/sec)!SEL CONT RCS B B
+7:4{

4/02:33:00 DATA POINT #6 DAP CONFIG 2.0 0.20 I 0.15 B8 MAN NORM +PITCH 1 PULSE
I +7:4(

4/02:34:00 INITIATETRK TO -XLV, +ZVV ATT ...... 1 "" 2.0 0.20 0.50 All AUTO NORM ........... MNVR TIME : 1

l
EIG ANG = 30
TGT 2 +7:43

4/02:35:00 -XLV, +ZVV ATT 0 j 90 0 LVLH 2.0 0.20 0.50 Ali AUTO NORM 180 Oi 59 320 BODY VECTOR 2

I OM O
+7:5_

4/02:41:00 DATA POINT #7 DAP CONFIG 2.0 0.20 0.15 IB8 MAN NORM +PITCH 1 PULSE

TGT 2 +7:54
4/02:42:00 REESTABLISH-XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.20 0.50 A11 AUTO NORM 180 0 82 326 BODY VECTOR 2

OM O
+7:5E

4/02:46:00 DATA POINT #8 DAP COMFIG 2.0 0.20 0.15 B8 MAN NORM +PITCH 1 PULSE

TGT 2 +7:5_
4/02:47:00 REESTABLISH-XLV, +ZVV ATT 0 90 0 LVLN 2.0 0.20 0.50 All AUTO NORM 180 0 98 326 BODY VECTOR 2

OM 0
+8:02

4/02:50:00 SK DAP CONFIG 2.0 0.20 0.15 B9 AUTO NORM

+8:4C
4/03:28:00 MNVR RMS TO CAPTURE POS 0.5 0.01 O.15 B9 AUTO VERN

+8:42
4/03:30:00 SK DAP CONFIG 2.0 0.20 0.15 B9 AUTO NORM

4/03:33:00 AUTO MNVR TO INRTL APP ATT ........ 2.0 0.20 O.15 A13!AUTO NORM ........ MNVR TIME = 12
+8:45

EIG ANG: 142
+8:59

4/03:45:00 INRTL APP ATT 267.3 216.9 352 INRTL 2.0 0.20 0.15 AI3 AUTO NORM 3 121 135 248 PULSE/PULSE/PULSE
LOW Z

+9:17
4/04:05:00 SPAS CAPTURE DAP CONFIG 2.0 0.20 0.15 BII:MAN NORM FREE DRIFT

LOW Z
+9:30

4/04:18:00 SPAS BERTH DAP CONFIG S.O 0.20 0.15 A14 AUTO VERN

+9:37
4/04:25:00 INITIATETRK TO -ZLV, +XVV ATT ........ O.S 0.01 0.1 Bll AUTO VERN MNVR TIME = 24

EI6 ANG : 170
TGT 2

4/04:49:00 -ZLV,+XVV ATT 180 0 0 LVLH 1.0 0.02 0.25 A1 AUTO VERt 90 0 149 46 BODY VECTOR 3
OM 180
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP I EARTH SUN REMARKS
(D/HH:MM:SS (P,Y,REULER SEQ MODE ATT RATE RATE ] B @ 0 ¢

Roll PitchI Yaw (deg)l(o/sec) (o/sec) SEL CONT RCS

4/05:55:00 AUTO MNVR TO IMU ALIGN ATT ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME = 13
EIG ANG = 152
-YST:48 ZUBENESCHEMALI

4/06:08:00 IMU ALIGN ATT 83.5 145.7 330.4 INRTL 1.0 0.02 0.2 A1 AUTO VERN 77 98 81 63 -ZST:44MERAK SEP 84.C
4/05:42 - 4/06:25

4/06:15:00 INITIATETRK TO -ZLV NOSE ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME : 13
FWD ATT EIG ANG = 149

TGT 2
4/06:28:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 AI AUTO VER_ 90 0 36 77 BODY VECTOR 3

OM 180

4/17:55:00 AUTO MNVR TO IMO ALIGN ATT ........ 1.0 0.02 0.2 AI AUTO VERN .......... i MNVR TIME = i3
.... EIG ANG : 145

-YST:48 ZUBENESCHEMALI
4/18:08:00 IMO ALIGN ATT 83.5 145.7 330.4 INRTE 1.0 0.02 0.2 AI AUTO VERN 86 100 81 63 -ZST:44 MERAK SEP 84.1

4/17:44 4/18:28

4/18:15:00 INITIATETRK TO -ZLV, -XVV ........ 1.0 0.02 0.2 AI AUTO VERN ....... -- MNVR TIME = 9
EIG ANG = 104
TGT 2

4/18:24:00 -ZLV, -XVV 0 180 0 LVLH 1.0 0.02 0.2 A1 AUTO iVERN 90 0 13] 308 BODY VECTOR 3
OM 0

4/19:40:00 DPS RECONFIG TO GNC 8 1.0 0.02 0.2 A1 AUTO VERN

4/19:45:00 FCS CHECKOUT APU START 5.0 0.2 0.2 A1 AUTO NORM

4/20:00:00 APU SHUTDOWN 1.0 0.02 0.2 A1 AUTO VERN

4/20:05:00 SENSOR TEST N/A N/A N/A A1 MAN VERNPULSE ':

4/21:15:00 REESTABLISH -ZLV, -XVV ........ 1.0 0.02 0.2 A1 AUTO VER_ ........... MNVR TIME = 3
EIG ANG : 30
TGT 2

4/20:18:00 -ZLV, -XVV 0 180 0 LVLH 1.0 0.02 0.2 AI AUTO VERN 90 0 114 221 BODY VECTOR 3
OM 0

4/21:10:00 RMS POWER UP DAP RECONFIG 5.0 0.2 0.15 A14 AUTO VERb

MAN
4/21:35:00 RMS CONTROL SYSTEM EVALUATION 5.0 0.2 O.15 A14 PULSE VERN FREE DRIFT
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TABLE g-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE DEADBANDS T [ l TDAP REMARKS

(D/RH:MM:SS) (P,Y,R EULER ANG=36 °

I 4/22:09:00 RMS/PRCS INTERACTION
DAP RECONFIG

4/22:12:00 ATT HOLD SUNSET -12 MIN

EIG AXIS EIG
4/22:13:00 INITIATE- PITCH P O

Y 270 PLS RATE = .3o/s

4/22:15:00 TERMINATE- PITCH FREE DRIFT

4/22:17:00 AT? HOLD

4/22:18:00 INITIATE+ ROLL

Y 0 PLS RATE = .3o/S4/22:20:00 TERMINA'rE+ ROLL FREE DRIFT

4/22:22:00 ATTMOLD

4/22:26:00 INITIATE - PITCH

4/22:28:00 TERMINATE- PITCH

4/22:30:00 ATT HOLD

4/22:31:00 INITIATE- ROLL P 180
Y 0 PLS RATE : .3o/s

4/22:33:00 TERMINATE- ROLL FREE DRIFT

4/22:35:00 ATTITUDEHOLD

EIG AXIS EIG_
4/22:36:00 INITIATE - PITCH P 0

Y 270 PLS RATE = .3o/s

4/22:38:00 TERMINATE- PITCH FREE DRIFT
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

t
MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH I SUN REMARKS

(D/HH:I_:SS) (P,Y,REULER SEQ) MODE ATT RATE RATE e _ B @
Roll Pitchl Yaw (deg) (o/sec (o/sec)SEL CONT RCS

4/22:40:00 ATTITUDE HOLD 167.6 145.4 345.1 INRTL 5.0 0.2 O.15 AIO AUTO VERN 83 19 72 341

EIG AXIS EIG ANG = 36U
4/22:41:00 INITIATE - ROLL ROTR 10.0 0.5 0.15 AIO MAN NORM P 180PULSE

Y 0 PLS RATE = .3o/s

MAN NORM 70 57 72 17 FREE DRIFT
4/22:43:00 TERMINATE- ROLL 131.6 145.4 345.1 INRTL 10.0 0.5 O.15 AIO PULSE

I

4/22:45:00 ATTITUDE HOLD 131.6 145.4 345.1 INRTL 5.0 0.2 O.15 AIO AUTO VERN 63 60 72 171

EIG AXIS EIG ANG = 36uMAN
4/22:46:00 INITIATE - PITCH ROTR 10.0 0.5 0.15 AIO PULSE NORM P 0

Y 270 PLS RATE = .3o/S

MAN NORM 72 47 107 17 FREE DRIFT
4/22:48:00 TERMINATE - PITCH 146 175.7 320.7 INRTL 10.0 0.5 0.15 AIO PULSE

4/22:50:00 ATTITUDE HOLD 146 175.7 320.7 INRTL 5.0 0.2 0.15 AIO AUTO VERN 65 45 107 17

EIG AXIS EIG ANG = 36u
4/22:51:00 INITIATE+ ROLL ROTR 10.0 0.5 0.15 AIO MAN NORM P 0PULSE

Y 0 PLS RATE = .3o/S

MAN
4/22:53:00 TERMINATE+ ROLL 182 175.7 320.7 INRTL 10.0 0.5 0.15 AIO PULSE NORM 53 4 107 341 FREE DRIFT

4/22:55:00 ATTITUDE HOLD 182 175.7 320.7 INRTL 5.0 0.2 0.15 AIO AUTO VERN 45 1 107 341

4/22:56:00 INITIATE -ZLV, -XVV ........ 5.0 0.2 0.15 AIOAUTO IVERM!.......... MNVR TIME = 6 MIN
EIG ANG = 530
TGT ID 2

4/23:02:00 -ZLV, -XVV 0 180 0 LVLH 5.0 0.2 0.15 AIO AUTO" VERN 90 0 14_ 279 BODY VECTOR 3
OM 0

4/23:04:00 LSS VIBRATION DAMPING 5.0 0.2 O.15 A9 AUTO VERN
DAP RECONFIG

MAN NORM FREE DRIFT4/23:06:00 ROLL DOUBLET 10.0 0.5 O.15 A9 PULSE

4/23:08:00 -ZLV, -XVV 0 180 0 LVLH 5.0 0.2 0.15 A9 AUTO VERN 90 0 139 249

MAN NORM FREE DRIFT4/23:09:00 ROLL DOUBLET 10.0 0.5 0.15 A9 PULSE _
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TABLE g-9 STS-7 ATTITUDE TIMELINE

I
MET EVENT ATTITUDE AI'T DEADBANDS DISC DAP EARTH SUN REMARKS

(D/HH:MM:SS) (P,Y,R EULER SEQ) MODE AI-F RATE RATE B _ B ¢
Roll Pitchl Yaw i(deg) (o/sec)l(o/sec)SEL CONT RCS

4/23:11:00 -ZLV,-XVV 0 180 0 LVLM 5.0 0.2 O.15 A9 AUTO VERN 90 01134 237

MAN
4/23:12:00 ROLL DOUBLET 10.0 0.5 0.15 A9 PULSE NORM FREE DRIFT

4/23:14:00 -ZLV, -XVV 0 180 0 LVLH 5.0 0.2 0.15 A9 AUTO VERN 90 0i127 229

MAN

4/23:18:00 ROLL DOUBLET 1 I0.0 0.5 ] 0.15 A9 PULSE NORM FREE DRIFT
4/23:20:00 -ZLV,-XVV 0 180 O LVLN 5.0 0.2 0.15 A9 AUTO VERN 90 0 110 220

MAN
4/23:21:00 ROLL DOUBLET 10.0 0.5 O.15 A9 PULSE NORM FREE DRIFT

4/23:23:00 -ZLV,-XVV 0 180 0 LVLH 5.0 0.2 0.15 A9 AUTO VERN 90 0 100 218

MAN
4/23:24:00 ROLL DOUBLET 10.0 0.5 0.15 A9 PULSE NORM FREE DRIFT

4/23:25:00 INITIATE-ZLV ........ 5.0 0.2 O.15 A9 AUTO VERN --I ........ MNVR TIME = 19 MIN
EIG ANG = 164

4/23:44:00 -ZLV, -XVV 0 !180 0 LVLM 5.0 0.2 0.15 A9 AUTO VERN 901 0 41 246

4/23:45:00 DIRECT DRIVE BERTH DAP CONFIG 5.0 0.2 0.15 A14 AUTO VERN

5/00:10:00 RMS POWER DOWN DAP RECONFIG 1.0 0.02 0.2 AI AUTO VER_

5/05:55:00 AUTO MNVR TO IMU ALIGN AI-F ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME = 10
EIG ANG = 114
-YST:48 ZUBENESCHEMALI

5/06:05:00 IMU ALIGN ATT 83.5 145.7 330.4 INRTL 1.0 0.02 0.2 A1 AUTO VERN 107 103 81 63 -ZST:44 MERAK SEP 84.0
5/05:46 - 5/06:29

5/06:15:00 INITIATE TRK TO -ZLV NOSE ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME = 14
FWD ATT EIG ANG = 162

TGT 2
5/06:29:00 -ZLV NOSE FWD ATT 180 0 O LVLH 1.0 0.02 0.2 A1 AUTO VERN 90 0 45:62 BODY VECTOR 3

OM 180
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TABLE g-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE I I 1 ) l )

I ATT DEADBANDS DISC DAP EARTH l SUN REMARKS
(D/HH:MM:SS) (P,Y,REULER SEQ) MODE ATT RATE I RATE SEL B _ 8 ¢

Roll PitchI Yaw (deg) (o/sec) (o/sec CONT RCS

5/16:25:00 AUTO MNVR TO IMU ALIGN ATT ........ 1.0 0.02 0.2 A1 AUTO VERN ........... MNVR TIME : 11
EIG ANG = 132
-YST:48 ZUBENESCHEMALI

5/16:36:00 IMU ALIGN ATT 83.5 145.7 330.4 INRTL 1.0 0.02 0.2 A1 AUTO VERb 111 105 80 62 -ZST:44MERAK SEP 84.0
5/16:18 5/17:01

5/16:45:00 AUTO MNVR TO TAIL SUN ATT ........ 1.0 0.02 0.2 A1 AUTO VERN MNVR TIME = 4
EIG ANG = 112

5/16:55:00 TAIL SUN ATT 208.2 266.9 338.6 INRTL 1.0 0.02 0.2 A1 AUTO VERN 129 40 176 180

5/18:00:00 DAP RECONFIG 3.0 0.2 0.5 81 AUTO NORM

5/19:36:00 AUTO MNVR TO IMU ALIGN ATT ........ 3.0 0.2 0.5 B1 AUTO NORM ........ MNVR TIME = 3
EIG ANG = 72
-YST:48 ZUBENESCHEMALI

5/19:39:00 IMO ALIGN ATT 197.6 308.0 39.1 INRTL 3.0 0.2 0.5 B1 AUTO NORM 94 164 105 210 -ZST:44 MERAK SEP 84.0
5/19:19 5/20:02

5/19:44:00 AUTO MNVR TO IMU VERIF ATT ........ 3.0 0.2 0.5 81 AUTO NORM ......... MNVR TIME = 4
EIG ANG = 95
-YST:43 RASALHAGUE

5/19:48:00 IMU VERIF ATT 261 349.6 39 INRTL 3.0 0.2 0.5 I AUTO NORM 97 83 78 119 -ZST:28 AL NAIR SEP 85.0
5/19:39 - 5/20:11

5/20:18:00 AUTO MNVR TO DEORBIT BURN ATT ........ 3.0 0.2 0.5 B1 AUTO NORM ........... MNVR TIME : 4
EIG ANG = 115

8/20:22:00 DEORBITBURN ATT 155 64 347 INRTL 3.0 0.2 0.5 BI AUTO NORM 147i179 41 268

8/20:08:00 DPS CONEIG TO GNC 3 3.5 0.3 0.5 * MAN *

5/22:23:38 DEORBIT IGNITION 3.5 0.3 0.8 * AUTO * AV = 287.3 fps
AT : 02:36

5/22:28:00 AUTO MNVR TO EI-5 ATT ........ 3.5 0.3 0.5 * AUTO * ........... MNVR TIME = 5
EIG ANG = 131

5/22:33:00 EI-5 ATT 187 295 29 INRTL 3.5 0.3 0.5 * AUTO * 80 179i119 229

5/22:45:20 EI-5 I 39 359 LVLHL 3.5 0.3 0.5 * AUTO * 129 180 120 214
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ABBREVIATIONS/ACRONYMS

More completecompilationsof abbreviationsand

acronymsare availablein the STS Glossary (Ref. 10).
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ABBREVIATIONS/ACRONYMS

ABS ABSORBER

ACIP AERODYNAMICCOEFFICIENTSIDENTIFICATIONPACKAGE

ACN ASCENSIONISLAND (STDNSITE)

ACT ACTIVATE

ADI ATTITUDE DIRECTIONINDICATOR

AGO SANTIAGO,CHILE (STDN SITE)

ALN ALIGNMENT

ANT ANTENNA

AOA ABORT ONCE AROUND

AOS ACQUISITIONOF SIGNAL

ATCS ACTIVE THERMALCONTROLSYSTEM

ATO ABORT TO ORBIT

ATT ATTITUDE

BDA BERMUDA ISLAND,BWI (STDN SITE)

BHD BULKHEAD

BLKT BLANKET

BNMS BONN NEUTRALMASS SPECTROMETER(SPAS EXPERIMENT)

z BOT BOTSWANA (STDN SITE)

_z BUC BUCKHORN,CALIFORNIA (STDNSITE)

_ BYP BYPASS

CAL CALIBRATION

CCTV CLOSED-CIRCUITTV

CCU CREWMANCOMMUNICATIONSUMBILICAL

CDR COMMANDER

CDT CENTRALDAYLIGHT TIME

CHG CHANGE

CL CHECKLIST
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CLN CLEAN

CNTLS CONTROLS

C/O CHECKOUT

COAS CREWMANOPTICALALIGNMENTSIGHT

COM COMMUNICATIONS

CONFIG/CNFGCONFIGURATION

CST CENTRALSTANDARDTIME

C&W CAUTIONAND WARNING

DAP DIGITAL AUTOPILOT

DB DEADBAND

DEACT DEACTIVATION

DEU DISPLAY ELECTRONICSUNIT

DKR DAKAR,SENEGAL(STDNSITE)

DMP DUMP

DMS DATAMANAGEMENTSYSTEM

DPLY DEPLOY

DSO DETAILEDSUPPLEMENTARYOBJECTIVE

DTO DETAILEDTESTOBJECTIVE

ECLS ENVIRONMENTALCONTROLLIFE SUPPORTSYSTEM

EDW EDWARDSAFB, CALIFORNIA(DEORBOPTSITE)

EMU EXTRAVEHICULARMOBILITY UNIT

ENA ENABLE

ENT ENTRY

EVA EXTRAVEHICULARACTIVITY

EX/EXER EXERCISE

FC FUEL CELL

FCS FLIGHT CONTROLSYSTEM

FD FREEZEDRIED
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FDF FLIGHT DATA FILE

FES FLASH EVAPORATORSYSTEM

FM FREQUENCYMODULATION

FPL FRICTION PRESSURELOSS (SPAS EXPERIMENT)

FRD FLIGHT REQUIREMENTSDOCUMENT

F&S FIRE AND SMOKEDETECTION

FSO FUNCTIONAL SUPPLEMENTARYOBJECTIVE

FTO FUNCTIONALTEST OBJECTIVE

F/W FOODWARMER

FWD FORWARD

GAS GETAWAYSPECIAL

GDS GOLDSTONE,CALIFORNIA (STDN SITE, IST ANTENNA)

GDX GOLDSTONE,CALIFORNIA (STDN SITE, 2ND ANTENNA)

GG GRAVITY GRADIENT

GMT GREENWICHMEANTIME

GNC GUIDANCENAVIGATION AND CONTROL

GPC GENERAL PURPOSE COMPUTER

GRP GROUP

GSTDN GROUND SPACE TRACKING & DATA NETWORK

GWM GUAMISLAND, U.S. (STDN SITE)

HAW HAWAII (KAUAI, STDN SITE)

HK HOUSEKEEPING

HL HI LOAD FLASH EVAPORATOR

HP HEAT PIPE EXPERIMENT (SPAS EXPERIMENT)

HTR HEATER

HYD HYDRAULIC

IMU INERTIAL MEASUREMENTUNIT

INH INHIBIT
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INRTL INERTIAL

lOS INDIAN OCEAN(SGLSSITE)

IVA INTRAVEHICULARACTIVITY

KSC KENNEDYSPACECENTER

LEH LAUNCH/ENTRYHELMET

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

LVLH LOCALVERTICALLOCALHORIZONTAL

MAD MADRID,SPAIN (STDNSITE, ISTANTENNA)

MAUS MATERIALWISSENSCHAFTLICHEAUTONOMEEXPERIMENT

UNTER SCHWERELOSIGKEIT(SPAS AND OSTA-2 EXPERIMENT)

MAX MADRID,SPAIN (STDN SITE, 2ND ANTENNA)

MCC MISSIONCONTROLCENTER

MD MIDDECK

MDM MULTIPLEXER/DEMULTIPLEXER

MEA MATERIALSEXPERIMENTASSEMBLY (OSTA-2EXPERIMENT)

MECH MECHANISM;MECHANICAL

MECO MAIN ENGINE CUTOFF

MET MISSIONELAPSEDTIME

MIL MERRITT ISLAND,FLORIDA (STDN SITE)

MILA MERRITT ISLANDLAUNCHAREA

MLX MERRITT ISLAND,FLORIDA (STDNSITE, 2ND ANTENNA)

MNVR MANEUVER

MOMS MODULAR OPTOELECTRONICMULTISPECTRALSCANNER
(SPAS EXPERIMENT)

MPESS MISSIONPECULIAREQUIPMENTSUPPORTSTRUCTURE

MPM MANIPULATORPOSITIONINGMECHANISM

MPS MAIN PROPULSIONSYSTEM

MSG MESSAGE

MTVC MANUAL THRUST VECTOR CONTROL
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NAV NAVIGATION

NOR NORTHRUPSTRIP

01 OPERATIONALINSTRUMENTATION

OMS ORBITALMANEUVERINGSYSTEM

0/0 ON ORBIT

OPS OPERATIONS;OPERATIONALSEQUENCE

ORB ORBITER

ORR ORRORALVALLEY,AUSTRALIA (STDNSITE)

OSTA OFFICE OF SPACE AND TERRESTRIALAPPLICATIONS

PALAPA PALAPA (PERUMTELPAYLOAD)

PAM PAYLOADASSIST MODULE

PAM-D PAM, DELTA CLASS SPACECRAFT

PCL PALLET COOLANTLOOP

PCM PULSE-CODEMODULATION

PCS PRESSURECONTROLSYSTEM

PKM PERIGEEKICK MOTOR

PL PAYLOAD

PLBD PAYLOADBAY DOORS

PLD PAYLOAD

PLT PILOT

PM PHASE MODULATION

PMC PRIVATEMEDICALCOMMUNICATION

PMP PUMP

PRCS PRIMARYREACTIONCONTROLSYSTEM

PREP PREPARATION

PRO PROCEED

PSA PRE/POSTSLEEP ACTIVITY

PTC PASSIVETHERMALCONTROL

10-6 STS-7/FIN



PWRDN POWERDOWN

RAD RADIATOR

RCS REACTION CONTROLSYSTEM

REF REFERENCE

REFSMMAT REFERENCESTABLE MEMBERMATRIX

RELMAT RELATIVE MATRIX

RF RADIO FREQUENCY

RMS REMOTEMANIPULATORSYSTEM

ROT ROTATION/ROTA FIELD

RSET RESET

RTC REAL-TIME COMMAND

SAA SOUTHATLANTIC ANOMALY

S-BD S-BAND

SCCE SOLAR CELL CALIBARATION EXPERIMENT (SPAS EXPERIMENT)

SEL SELECT

SEP SEPARATION

SEQ SEQUENCE

SPAS SHUTTLE PALLET SATELLITES

SPC STOREDPROGRAMCOMMAND

SPLY SUPPLY

STDN SPACE TRACKING & DATA NETWORK

ST/S TRKR STAR TRACKER

STS SPACE TP4_NSPORTATIONSYSTEM

STW STOW

sw SWITCH

SYS SYSTEM

tb TALKBACK

TDRS TRACKINGAND DATA RELAY SATELLITE
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TELESAT TELESAT (CANADIANPAYLAOD)

TERM TERMINATE;TERMINAL

TH THEODOLITE

TIG TIME OF IGNITION

TPR TELEPRINTER

UHF ULTRA HIGH FREQUENCY

VAC VACUUM

VER VERIFICATION

VRCS VERNIERREACTIONCONTROLSYSTEM

VTR VIDEO TAPE RECORDER

WB WIDEBAND

WCS WASTECOLLECTIONSYSTEM

_IC WASTE MANAGEMENTCOMPARTMENT

XFER TRANSFER

X-POP X BODY AXIS PERPENDICULARTO ORBIT PLANE

YAR YARRAGADEE(STDNSITE)

YESP YAW EARTH SENSORPACKAGE (SPASEXPERIMENT)

Y-POP Y BODY AXIS PERPENDICULARTO ORBIT PLANE

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