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INTRODUCTION

The STS-7 Crew Activity Plan is the flight data file article that
contains the on-orbit timeline. It does not contain the detailed
timelines that are covered in the Ascent, Post Insertion, Deorbit
Prep, and Entry checklists. For continuity, the entire flight is
shown in the summary level timeline.

This on-orbit timeline satisfies the objectives specified in the
Flight Definition and Requirements Directive (Ref. 1) and the re-

quirements of the STS-7 Flight Requirements Document (Basic, Rev C;
April 25, 1983, Ref, 2) with exceptions as noted in Table 8-1.

The flight profile (Cyc1e 3 trajectory data, Ref. 3) used for this

Crew Activity Plan is for a launch date of June 9, 1983, Th1s
trajectory has TDRS placed at an intermediate posit1on of 63° W.
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A.

FORMAT SYMBOL NOMENCLATURE

1.

Overview Timeline (7-Day Timespan)

The following letters (a-c) refer to those highlighted in
Figure 1-1.

a.

TIMESCALE - The time reference used on this format is Mis-
sion Elapsed Time (MET) expressed in hours. MET is refer-

enced to 1iftoff, which occurs at 0/00:00:00 (days, hours,
minutes, seconds).

ACTIVITY COLUMN - This column presents an overview of
activities scheduled during the flight. For clarity of
presentation, only major activities are presented and
activity durations are sometimes lengthened. Abbreviated

activity titles can be found in the Abbrev1at1ons/Acronyms
section of this CAP. :

ORBIT and DAY/NIGHT

1) Orbit - A numerical sequence indicates which-orbit the
spacecraft is in. The beginning of an orbit occurs when
the Orbiter crosses the Earth's equator going from the

southern to the northern hemisphere (ascending node).
Orbit 1 is for launch.

2) Day/Night - The orbital day/night intervals are
delineated with black bars indicating when the Orbiter
is in darkness.

Summary Level Timeline (12-Hr Timespan}

The following letters (a-1) refer to those highlighted in
Figure 1-2.

a.

TIMESCALES - Two time references are presented in this
section of the summary timeline format. The two time
references used are Greenwich Mean Time (GMT) and
Mission Elapsed Time (MET). MET is referenced to lift-
off, beginning at 0/00:00:00 {days, hours, minutes,
seconds).

CREWMEN (CDR, PLT, MS1, MS2) - Titles of scheduled activities
are shown for the commander (CDR), pilot (PLT}, and each

mission specialist (MS1 & MS2) at the appropriate times in
the flight.

DAY/NIGHT & ORBIT

1) Day/Night - The orbital day/night intervals are delin-

eated with black bars indicating when the Orbiter is in
darkness.

1-3 B STS-7/FIN
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2) Orbit - A numerical sequence indicates which orbit the
spacecraft is in. The beginning of an orbit occurs when
the Orbiter crosses the Earth's equator going from the
southern to the northern hemisphere (ascending node).
Orbit 1 is for launch.

GSTDN COVERAGE - The GSTDN communication coverage periods
are indicated in this area with a horizontal line indi-
cating when communication is available; the GSTDN site is
identified to the right of the line.

TDRS - The TDRS communication coverage periods are identified
in this area, with a horizontal line indicating when there

is a line-of-sight between TDRS and the Orbiter., The boxed
areas indicate when there is Ku-Band communication. This

is based upon Orbiter attitude and also blockage specified

in Ref. 12,

DEORB - Time of ignition for deorbit opportunities to Edwards
AFB (EDW) or Kennedy Space Center (KSC) are identified in
this area.

DEPLOY OPP - Identifies the times that meet the TELESAT

or PALAPA deployment criteria for ascending and descending
node PKM burn opportunities. Each deployment opportunity
is shown as an upward-pointing arrow (+) indicating time
of deployment and is labeled to show to which spacecraft
it applies (TEL or PAL}.

TV - Identifies periods of CCTV downlink (indicated by a
' '). Real-time TV downlink per1ods are labeled 'TV',
and dumps to the ground are labeled 'VTR'.

ATTITUDE - The attitude of the vehicle (-ZLV, IMU, etc.)
is shown in this column. The maneuver to a listed attitude
starts at the vertical line at the beginning of the period.
Attitudes of duration less than 15 minutes are not shown.

SPAS-01 - SPAS-01 experiment data take times are identified
in these columns. Periods when the payloads require minimum
G forces (VRCS usage) are delineated by lowercase 0's (o).

MAUS & MEA - These columns identify the run time of 0STA-2
experiments. Periods when the payloads require minimum G
forces (VRCS usage) are delineated by lowercase 0's (o).

GAS/MLR - GAS and MLR experiment periods are identified in
this area (indicated by a '}—').

1-5 ' STS-7/FIN
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Detailed Level Timeline (5-Hr Timespan)

The following letters (a-g) refer to those highlighted in Figure
1-3.
a. TDRS - The TDRS communication coverage periods are identified

in this area, with.a vertical line indicating when there

is a line-of-sight between TDRS and the orbiter. The boxed
areas indicate when there is Ku-Band communication. This
is based upon Orbiter attitude and also blockage specified
in Ref, 12.

GSTDN COVERAGE - In this column the GSTDN sites and their
acquisition periods are identified.

DAY/NIGHT CYCLE - In this column and solid bar indicates the
period when the Orbiter and Earth are in darkness. A slashed
Tine indicates when the Orbiter is in the daylight but the
Earth beneath the Orbiter is still in darkness (terminator).

MET TIMESCALE - This format is a 5-hour format with 5-minute
tick marks on the vertical timescale referred to Mission
Elapsed Time (MET) with 1iftoff occurring at 0/00:00:00.

ORBIT - Indicates which orbit the spacecraft is in by numer-
ical sequence. Orbit 1 begins at 1iftoff with subsequent
orbits starting when the Earth's equator is crossed (ascend-
ing node).

CREWMAN COLUMNS - The activities for the CDR, PLT, MS1, and
MS2 are scheduled in these areas.

MCC COLUMN - Any uplinks, commands, or updates required are
scheduled at the appropriate time in this column. TV
coverage is also identified in this column. Additionally,
low G periods for applicable SPAS-01 and OSTA-2 experiments
are delineated in this column.

In the timescale a DAP A and DAP B CONFIG reference will

be included. A number is associated with both DAPs A and
B; each number indicates a particular DAP configuration for
either DAP A or DAP B. The DAP reference without paren-
theses indicates the 'active' DAP for the time period on
the page. Table 1-1 and Table 1-2 respectively identify
the various configurations for DAP A and DAP B that are
used in the STS-7 timeline.

1-7 STS-7/FIN




TABLE 1-1
DAP A CONFIGURATIONS

Al A2 A3 A4 Ab Ab A7 A8 A9 AlQ All Al2 Al3 Al4 Al5

TRANSLATION

PULSE ft/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 j 0.05 | 0.05 ; 0.05
ROTATION

DSC RT  NORM| 0,200 0.400]| 0.200| 0.200| 0.200| 0.200] 0.800| 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
PULSE 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
COMP NORM| .00 .00 00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
VERN{ .000]| .00G| .000} .000 .000] .000] .000|] .000] .0QQ .000 .000] .000] .000| .000| .00C
DEADBAND
ATT 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
RATE 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| 0.010] 0,200| 0.010
JET OPT
p 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
CNTL ACCEL
0 0 0 0 0 0 0 0 2 1 0 0 0 3 0
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DAP_B CONFIGURATIONS

TABLE 1-2

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11l
TRANSLATION
PULSE ft/sec [ 0.02 0.02 0.02 0.02 0.02 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
compP 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 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 [ 0,010
JET OPT
P 1 3 1 1 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 c 0 3
1-9
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FLIGHT DAY 3 DEPLOYMENT

Overview

This tab contains two separate timelines. The first is for a TELESAT
deployment on orbit 32D with a 33A PKM. The second is for a PALAPA de-
ployment on orbit 33D with a 34A PKM. In either case, the crew follows
the FD 3 deploy timeline from 1/07:00 until 2/02:45 MET when they
return to the nominal CAP.

Comparison with Nominal FD 2

Sleep starts 15 minutes earlier for TELESAT with no change for PALAPA.
The CDR deletes DTO 0766 (VRCS Plume Impingement Effects) and starts

the IMU alignment early. After the alignment, the Orbiter goes to top
sun to provide 30 minutes of thermal conditioning for the PAM payload
prior to orbital darkness. The Orbiter remains in top sun until 30
minutes after orbital sunrise to provide a second period of thermal
conditioning before returning to -ZLV. During the daylight portions

of this top sun attitude, the MS2 checks the SPAS-01 temperatures

every 15 minutes. The MS2 performs the PCS configuration slightly later
than in the nominal timeline. MS1 delays the ASE Temp Check until the

top sun conditioning is completed. O0STA-2 activation is unchanged from
the nominal.

Comparison with Nominal FD 3

Wakeup is unchanged for PALAPA, but is one hour and 15 minutes

earlier for TELESAT. For CDR, the morning IMU alignment is moved
earlier to acconmmodate predeploy tracking, Exercise is deleted,

DTO 0701 (S-Band/TDRS Comm Link Performance Test 1) and DTO 0620

(10.2 PSIA Cabin Pressure Control Demonstration) are deleted, the RCS
Hot Fire is moved to approximately 5/02:00 MET, 2 GNC GPC ops is

moved to support deployment, ECLSS Checkout is moved earlier in the
day, the YAW MNVR Test is deleted, and Interconnect Return is deleted
since no interconnect was performed. The CDR also has an added

deploy review period and may be required to set up the 70MM camera if
it isn't already properly configured for deploy. For the PLT, DTO
0709 (Ku-Band Comm Link Performance) and the MASS SPECT Shield Exper-
iment maneuver are deleted. The PLT has deploy review and 16MM

camera setup (if required) added. His MLR Deactivation is moved to MS$?
and, for the PALAPA deploy only, the C02 absorber changeout is delayed
slightly. The MS1 performs a Spacecraft State 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 Pressure Control
Demonstration) is deleted, the MASS SPECT Calibration is deleted, the
EOG Test is moved, TV Setup and Activation for the deployment is
scheduled, deploy review time is provided, Exercise is deleted, YAW
deactivation is not required, and the SPAS is activated at 2/02:40 MET.
The schedule for MS2 deletes the YAW Test maneuver, deactivates MLR at
the nominal time, provides deploy review time, and moves the EOG Test
and Visual Acuity Test as required. For PALAPA deploy, the midday meal
and its associated prep are slipped slightly for all crewmen.
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HIGH PRIORITY MISSION

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 PALAPA on 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-2Z ex-
periments, CFES runs and proximity operations.

The SPAS activities for the high priority mission inciude one YAW
SENSOR test, one SOLAR CELL calibration, MASS SPECT calibration, and
the normal FRICTION PRESSURE LOSS run. The SPAS attached duration is
shorter than nominal (15.5 hours vice 24 hours), and therefore the
run times for MAUS 1, HEAT PIPE, YAW SENSOR, MASS SPECT are reduced.

For the OSTA-2 experiment, MEA-1, MEA-2 and MAUS-C will operate for
their normal durations. The other 0STA-2 experiments will operate
for shorter than their normal duration. MAUS A will run for 35 hrs
20 min vice 78 hrs 28 min; MAUS B will run for 35 hrs 20 min vice
55 hrs 54 min; MEA 3 will not be activated.

CFES will 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 10 min.

The high priority mission accomplishes some Detailed Test Objectives.
The PRIQRITY MISSION TEST in the Proximity Operations Book will be
performed. This is essentially Phase 1 (VBAR) of the proximity op-
erations test with the.one orbit of stationkeeping deleted. No med-
jcal DTOs, TDRS DTOs or PHOTO/TV DSOs are accomplished except for
those done previously in the nominal timeline (before 1/02:10 MET).
The 10.2 PSI cabin depress test will be deleted.
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WAVE OFF {1 DAY LATE ENTRY)

The Timeline provided in this section is designed to follow a Deorbit
Prep Backout on FD 7. It therefore assumes that the nominal timeline
has already been accomplished.

Note that extra time is allowed prior to the evening meal to accommodate
reconfiguration or troubleshooting.
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CONSUMABLES CURVES

(SUPPLY WATER, HYDROGEN
AND OXYGEN CONSUMABLES
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CREW ACTIVITY PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

FLIGHT DESCRIPTION........... sesescsene teeresareerrrrerrserrannn ees 72
CREN oooooooo 4600080358888 380 4658408250283 858400000000ss08s0s0t8sEEsEETS 7-3
ORBITER SYSTEMS..... cerrerrereees crerererrerarneaaas eriereres ceees 1=4
COMMUNICATIONS AND INSTRUMENTATION .......... setsasiasseesscerrene 7-4
GUIDANCE AND NAVIGATION....cvevervvvsnnnnnesnsnsnose Y L
ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM ................. 7-4

TEXT UPLINK SYSTEM'III'.-l-.'..'.l...'.....ll....."'....I"'..'." 7-5

TELEVISION/PHOTOGRAPHY . . evvuveneansne P ceeeereoen 7-5
REMOTE MANIPULATOR SYSTEM (RMS).vuvvervuieroncnnnnanas tesresisssasess 15

PAYLOADS ----------- L I R R N N R A N N NN seeresrenrrnne Teeee e 7-6

CAP FORMAT CHANGES SINCE STS-6

e TDRS communication is indicated on the 12-hour summary timelines
(FORMAT SYMBOL NOMENCLATURE 2.e, page 1-5) and 5-hour detail
timelines (FORMAT SYMBOL NOMENCLATURE 3.a, page 1-7)

e A condensed 5 hour per page detailed timeline format is used.
More of the detail procedures are referenced to other documents,
particularly the Orbit Operations Checklist

e The Pre-Sleep and Post-Sleep activities have all been grouped
together. The detailed procedures are contained in the Orbit
Operations Checklist
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CAP NOTES

CREW ACTIVITY PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

A. FLIGHT DESCRIPTION

STS-7 will Taunch from KSC on June 9, 1983 into a 160-mm orbit at
an inclination of 28.5°. The mission duration will be 6 days
(~143 hrs). Nominal landing occurs at XSC on June 15, 1983,

Landing opportunities are:

LANDING
ORBIT NO. SITE LOCAL TIME

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

Weather Alternate 98 EDW 06:52 PDT

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

Weather Alternate 113 EDW 05:22 POT

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

Weather Alternate 129 EDW 05:27 PDT

MAJOR EVENTS

LAUNCH (KSC) June 9, 1983

MET (DD/HH:MM:SS) 0/00:00:00
Day of Year 160
COT/GMT 06:31/11:31
MECO
MET (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) 160 x 52
OMS -2
MET (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
TELESAT SEPARATION (OMS)
MET (DD/HH:MM:SS) 0/09:43:38
AV (fps) 10
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)
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

ORBIT ADJUST BURN (OMS)

MET (DD/HH:MM:SS)
AV (fps)

AT (MM:SS)

ORBIT ha/hp (nm)

ORBIT ADJUST BURN (QOMS)

MET {DD/HH:MM:SS)
AV (fps)

AT {MM:SS)

ORBIT ha/hp (nm)

DEORBIT BURN
tMM:SS)
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

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

LANDING (KSC)
T MET (DD/HH:MM:SS)

1/02:18:04
10

0:05.7
170 x 160

2/03:15:47
6.4

0:03.7

170 x 157

2/04:01:55
22.5
0:12.9

167 x 157

5/22:23:38
287.2

2:36

156 x 5

5/22:50:24

5/23:20:04
166

05:51/10:51

A typical crew day will be that specified in the STS Work Day

Handhook (Ref. 9). The daily on-orbit STS activities and
their scheduling constraints are identified in this document.

The crew will launch with an integrated harness restraint over

Intravehicular Activity (IVA) clothing.

B iomed sensors will

be worn by the MS3 for launch and entry. Anti-G suits will be

A1l crewmembers will launch wearing the Launch/Entry Helmets
(LEH). After ascent, the Wireless Communication Control Units

(WCCUs) are unstowed and distributed to the crew.

Prior to

seat ingress on entry day, the WCCUs are stowed and the LEHs

Day of year
CDT/GMT
B. CREW
1.
2.
worn by all crewmembers for entry.
3.
are donned for entry until landing.
4,

Activities for the fifth crewman, MS3, are not scheduled in this

CAP.
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C. ORBITER SYSTEMS
1. Communications and Instrumentation

a. The Operational Instrumentation (0I) system will nominally
be managed from the ground through uplink RTC commands
coordinated with the crew.

b. The Modular Auxiliary Data System (MADS) will nominally be
managed through uplink RTC commands and crew switch actions.

c. There are 14 GSTDN sites available for on-orbit coverage:
ORR, BUC, GDS, MIL, BDA, HAW, GWM, AGO, I0S, ACN, MAD, YAR,
BOT, and DKR.

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

e. There are 2 GSTON sites available for UHF voice only: YAR
and BOT.

f. There is 1 SGLS site available for on-orbit coverage: 10S.

g. TDRS is assumed to be in an intermediate position (639 W)
for this edition of the Crew Activity Plan. It will be
available for limited testing. '

2. Guidance and Navigation

a. The Orbiter state vector must be uplinked whenever down-
track error in the on-board vector becomes greater than 20
nmm, 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 Tow navigation uncertainty.

c. The on-orbit aviaonics configuration is listed below. GPC 2
may be shut down during orbit to reduce electrical loads,
and can be powered when redundancy is required.

GPC 1 - GNC OPS 2

GPC 2 - GNC OPS 2(OFF)
GPC 3 - FD OPS 3 (OFF)
GPC 4 - SM 0PS 2

GPC 5 - BFS (OFF)

IMUs (3) - OPERATE

STAR TRACKERS (2) - ON

MASS MEMORY UNITS (2) - ON

FLIGHT CRITICAL MDMs (8) - ON
3. Envirommental Control and Life Support Subsystem (ECLSS)
a. The Orbiter is lTaunched with C02 absorber canisters

installed. Canisters are installed and replaced
as described in Ref. 9.
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b. The four supply water tanks and one waste water tank are
loaded for launch with volumes sufficient to meet a rev 3
launch day deorbit opportunity with PLBDs failed closed
(TK A = 2%, TKB = 100%, TK C = 75%, TK D = 75%, Waste TK =
2%). If waste water production exceeds storage capacity,

a real-time call will be made to perform a dump. Eleven
dumps are estimated to occur, A real-time call 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 deorbit opportunities.

D. TEXT UPLINK SYSTEM

1. The teleprinter (TPR) will provide an on-orbit capability to
receive and reproduce text-only data (such as procedures,
weather data, and CAP updates or changes) from MCC during
routine and off-nominal situations. The TPR uses S-Band and
is not dependent on TDRS Ku-Band. TPR uplink requires 1 to
2.5 minutes per message, depending upon the number of lines
(up to 66). Activation includes powering up the unit during
Post Insertion. The TPR will remain on continuously until
deactivation prior to seat ingress on entry day.

2. The Text and Graphics System (TAGs) is basically a hard copy
machine that operates via telemetry. The system provides the
capability to transmit text material, maps, schematics, and
photographs to the Orbiter through a two-way Ku-Band 1ink using
the TDRS. Transmission time for an 8- x 1l- in. page can vary
from just over 1 minute to just over 16 minutes depending on the
hard-copy resolution desired. The hard-copier is installed on
a dual coldplate in Avionics Bay 3B of the Orbiter.

E. TELEVISION/PHOTOGRAPHY

1. The CCTV system provides two color cameras for in-cabin and
payload bay coverage.

2. The video tape recorder (VTR) is available with 30-min
cassettes.

3. 16mm, 35mm, and 70mm camera systems are available.

F. REMOTE MANIPULATOR SYSTEM (RMS)

The RMS will be used to deploy the SPAS-01 for the proximity opera-

tions test and to retrieve it afterward. In addition the RMS will
undergo tests on FD 6.
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G. PAYLOADS
1. ACIP (Aerodynamic Coefficient Identification Package)

The data from this experiment are recorded on the MADS recorder.
The experiment is controlled by commands sent from the ground;
the only crew operation is to turn on the ACIP heaters during
the post-insertion activities. The heaters are left on for the
duration of the flight. The ACIP experiment may be turned on

several times during the flight by ground command to collect
baseline data.

2. OSTA-2

a. MEA (Materials Experiment Assembly) is a self-contained
facility that accommodates multidiscipline experiments in
the materials processing field. The three MEA experiments
must be activated in sequence (MEA 1, followed by MEA 2,
followed by MEA 3), and are activated by a single switch
on the aft flight deck. These experiments require periods
of minimum vehicle-induced G forces (VRCS attitude control
is acceptable). The activation times and minimum G periods
are listed in Table 9-3.

b. MAUS (Material Wissenschaftliche Autonome Experiment Unter
Schwerelosigkeit). Like the MEA, this is a materials pro-
cessing experiment. The experiments are housed in three
GAS canisters located in the payload bay. The three MAUS
experiments do not have to be activated in sequence. Each
MAUS experiment has its own dedicated activation switch
located on the aft flight deck. These experiments also re-
quire periods of minimum vehicle-induced G forces (VRCS
attitude control is acceptable). The activation times and
minimun G periods are listed in Table 9-4.

3. PALAPA

The PALAPA payload is a deployable upper stage spacecraft
powered by a Payload Assist Module (PAM) solid rocket motor.

The deployment opportunities are determined by constraints im-
posed on the right ascension of the ascending node of the orbit.
Normally, a deployment at the descending node of orbit 18 is
planned, followed 45 minutes later by a PAM Perigee Kick Motor
(PKM) burn on the ascending node of orbit 19. If the deploy-
ment has to be delayed, a second attempt will be scheduled on
FD 3 with an orbit 33D deployment and an orbit 34A PKM burn.
PALAPA deployment events and times are presented in Table 9-1.

4. TELESAT

The TELESAT payload is also a deployable upper stage space-
craft powered by a PAM solid rocket motor. Again, the deploy-
ment opportunities are determined by constraints imposed on the
right ascension of ascending node of the orbit. Normally, a
deployment at the descending node of orbit 7 is planned, fol-
lowed 45 minutes later by a PAM PKM burn on the ascending node
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of orbit 8. 1In case of a delay, deployment will be rescheduled
to orbit 320 on FD 3 with an orbit 33A PKM burn. TELESAT de-
ployment events and times are presented in Table 9-2.

SPAS-01 (Shuttle Pallet Satellites)

The SPAS-01 mission will consist of two phases: attached oper-
ations and detached operations. During the 24-hr attached ops
phase, the experiments to be performed are: Friction Pressure
Loss, Modular Opto-Electronic Multispectral Scanner, Bonn
Neutral Mass Spectrometer, Heat Pipes, Yaw Earth Sensor Pack-
age, Solar Cel) Catibration Equipment, and Material Wissen-
schaftliche Autonome Experiment Unter Schwerelosigkeit (MAUS-
1). Orbiter proximity operations tests and the Bonn Neutral
Mass Spectrometer and MAUS-2 experiment operations will occcur
during the detached ops phase. SPAS-01 experiment activation
times are listed in Table 9-5; the orbiter proximity operations
sequence of events is described in Table 9-8.

GAS {Get Away Special)

The GAS payload is a self-contained experiment package that re-
quires minimal crew activity. Seven GAS payloads have been de-
fined for STS-7 (6002, G305, G009, G033, G088, G012, and G345).
Experiment events are listed in Table 9-6.

Each payload contains multiple experiments. GAS payload G002
will observe crystal growth, process metallic catalysts, ex-
anine contamination of plants by heavy metals, study cosmic
radiation on plant seeds, and try out a new approach in micro
processor-controlled sequencing. These experiments desire two
Vernier Reaction Control System (VRCS) attitude control periods
of 8 to 10 hours each.

GAS payload G305 makes use of an optional GAS cannister opening
cover. An ultraviolet spectrometer will observe emissions out
of the cargo bay along the Orbiter's -Z axis. One attitude
maneuver is desired during Mode 1 or 2 operation.

GAS payload G009 studies the geotropism of sunflower sprouts,
fluid dynamics of an immiscible fluid, and characteristics of
nuclear particles in a near-Earth orbit. This experiment also
desires an attitude maneuver after the experiment starts.

GAS payload G033 will investigate geotropism of radish seed-
lings, and a combined study of the mechanics of droplet coa-
lescence and free convection in a microgravity environment.

GAS payload G088 investigates the basic physics of soldering,
desoldering, and debris collection in microgravity. One period
of VRCS attitude control is desired for the duration of the
experiment.

GAS payload G012 observes the effects of the launch and the on-
orbit enviromments on a colony of ants.

GAS payload G345 will measure the effects of the shuttle bay
environment on ultraviolet-sensitive film,
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7.

MLR (Monodisperse Latex Reactor)

The MLR is designed to conduct experiments associated with the
manufacture of monodisperse latex particles in the near weight-
lessness of space. The MLR package occupies the space of three
middeck lockers. It is activated via a single switch at MET
001/05:00 and runs continuously for 20 hours. Experiment events
are listed in Table 9-7.

CFES (Continuous Flow Electrophoresis System)

The CFES provides a processing system that can segregate
biological samples using a continupus separatien process based
on the relative motion of charged particles through an electric
field (electrophoresis). Nominally, six samples will be
processed during two experiment runs. The CFES payload is
tocated on the Orbiter middeck. A low acceleration level is
desired during CFES operations.
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ON-ORBIT CREW ACTIVITY
DETAILED TEST OBJECTIVES (DTOs),
DETAILED SUPPLEMENTARY OBJECTIVES (DSOs)

INTRODUCTION. st eue i iitesiaiieeasnnnnancncanonsnssossacsnsssansansa 8-2
TABLE 8-1 ~ STS~7 DTOS/DSOS.eureerrnnrranesnssassansan vesnanas cenes 8-3
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DTOs/DS0s

INTRODUCTION

The following Table describes the schedu]ing data and rationale for

on-orbit crew activity related DTOs/DSOs for STS-7. The current FRD

{Ref. 2) was used for compiling this table.
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TABLE 8-1
STS-7 ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

DTO SCHEDULED
NUMBER TITLE (D/HH:MM) SCHEDULING REMARKS
DTO 0504 PDRS Performance 3/18:45
4/21:15
DTO 05056 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 Accomplished with normal S-Band to TDRS communication
Communication Link and a maneuver scheduled at 1/23:45
Performance Test No. 1
DTO 0704 TDRSS Navigation Accomplished with normal Ku-Band and S-Band TDRS
Test communication
DTO 0709 Ku-Band Communications Accomplished with normal Ku-Band TDRS communication,

Link Performance
Test No. 1

with crew activities scheduled at 1/22:15 and with the
OMS BURN at 2/04:02
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TABLE 8-1 (Continued)

STS-7 ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

DTO SCHEDULED
NUMBER TITLE (D/HH:MM ) SCHEDULING REMARKS
DTO 0716 Orbiter S-Band and Accomplished with nominal S-Band and Ku-Band operations
Ku-Band/TDRSS
Operations Proficiency
Test No. 1
0TO 0722 Orbiter/Detached NASA 3/18:45
Payload Communications,
Test No. 2
DTO 0762 | Orbiter-RMS Dynamic 1 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
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TABLE 8-1 (Continued)
STS-7 ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

DSO SCHEDULED
NUMBER TITLE (D/HH:MM ) SCHEDULING REMARKS
DSC S0401 | validation of Predictive Pre-sieep
Tests and Countermea-
sures for Space Motion
Sickness
DSO S0402 | Cardiovascular Decondi- | fp 7
tioning Countermeasure
Assessment
DSO S0403 | Head and Eye Motion Ascent and
Monitoring During Entry
Ascent and Entry
DSO S0404 | On-Orbit Head and Eye 1/04:30 Additional tests will be done by MS 3
Tracking Tasks 1/07:15
1/22:00
2/00:15
2/21:45
3/02:45
4/19:00
DSO S0405 | Acceleration Detection Shopping list,
Sensitivity would be done by MS3
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TABLE 8-1 (Continued)
STS-7 ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

DSO SCHEDULED
NUMBER TITLE (D/HH:MM) SCHEDULING REMARKS
DSO S0406 | Kinesthetic Ability Done by MS3
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 | Microbiology Screening 1/06:00
Test 4/20:15
DSO S0410 | Audiometry (with cabin . .
noise) Shopping 1list
DSO S0412 | Treadmill Photography Done by MS 3
DSO S0414 | Ophthalmoscopy Shopping 1list,

would be done by MS3
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TABLE 8-1 (Continued)
STS-7 ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

DSo SCHEDULED
NUMBER TITLE (D/HH:MM ) SCHEDUL ING REMARKS
DSO S0415 | Tissue Pressure- Done by MS3
tonometer
DSO S0416 | Ambulatory Monitoring Done by MS3
with/without Skeletal
Loading and Other
Maneuvers
DSO S0417 | Inflight Countermeasures Done by MS3
for Space Adaptation
Syndrome with Objective
Measures
DSO S0418 | Eye Hand Coordination Done by MS 3
DSG S0901 | Documentary Television FD 1 ANIX Deploy
FD 2 PALAPA Deploy
FD 3 SPAS attached activities
FD 4 SPAS attached activities or
CFES activities
FD 5 Proximity operations
FD 6 Stow and deploy Ku-Band antenna
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TABLE 8-1 (Concluded)
STS-7 ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

DSO SCHEDULED
NUMBER TITLE (D/HH :MM) SCHEDULING REMARKS
DSO S0902 | Documentary Motion FD 1 ANIK deploy
Picture Photography FD 2 PALAPA deploy
FD 5 Proximity operation
FD 6 CFES operations and cabin stowage activities
050 50903 | Documentary Still Shopping list

Photography
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TABLES

TABLE 9-1

PALAPA DEPLOYMENT EVENTS AND TIMES
(ORBIT 19A PKM BURN) '

EVENT MET (D/HH:MM) | DEPLOY MINUS (HH:MM)
PREDEPLOY CHECKOUT 1/01:03 01:00
MNVR TO DEPLOY ATT 1/01:23 00:40
MECHANICAL SEQUENCE START 1/01:48 00:15
TERMINAL SEQUENCE 1/02:00 00:03
DEPLOY 1/02:03 00:00
OMS SEP MNVR 1/02:18 (+)00: 15
WINDOW PROTECT MNVR 1/02:32 (+)00:29
PKM IGNITION 1/02:48 (+)00:45
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TABLE 9-2

TELESAT DEPLOYMENT EVENTS AND TIMES
(ORBIT 8A PKM BURN)

EVENT MET (D/HH:MM) DEPLOY MINUS (HH:MM)
PREDEPLOY CHECKOUT 0/08:28 01:00
MNVR TO DEPLOY ATT 0/08:48 00:40
MECHANICAL SEQUENCE START 0/09:13 00:15
TERMINAL SEQUENCE 0/09:25 00:03
DEPLOY 0/09:28 00:00
OMS SEP MNVR 0/09:43 (+)00: 15
WINDOW PROTECT MNVR 0/09:57 (+)00:29
PKM IGNITION 0/10:13 (+)00:45
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TABLE 9-3

OSTA-2 MEA EXPERIMENT ACTIVATION AND OPERATION TIMES

APPROX MET | DURATION
EVENT (D/HH:MM ) (HH :MM )
MEA-1 ACTIVATION 1/09:50 3:45
MEA-1 LOW ACCEL 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
9-4
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TABLE 9-4
0STA-2 MAUS EXPERIMENT ACTIVATION AND OPERATION TIMES

APPROX MET | DURATION
EVENT (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 2/07:50 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
9-5
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TABLE 9-5
SPAS EXPERIMENT ACTIVATION AND OPERATION TIMES

EVENT (g | (o)
SPAS SYSTEM 1/05: 15 1:15
CHECK OuUT
SPAS ATTACHED
EXPERIMENTS
ACTIVATION 1/21:45 30:55
BNMS 1/22:55 29:45
YESP 2/01:10 0:35
HP 2/04:05 24:00
MOMS 2/04:35 24:05
SCCE 2/04:50 0:20
MAUS-1 2/05:10 23:30
MAUS-1 LOW ACCEL 2/10:25 1:00
CONSTRAINT
MAUS-1 LOW ACCEL 2/16:00 1:00
CONSTRAINT
FPL 2/20:20 1:00
MAUS-1 LOW ACCEL 2/21:35 1:00
CONSTRAINT
YESP 2/23:00 0:45
SCCE 3/02:00 0:15
MAUS-1 LOW ACCEL 3/03: 10 1:05
CONSTRAINT
DEACTIVATION 3/04:40 0:10
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 EXPERIMENT ACTIVATION AND OPERATION TIMES

GROUP EVENT (o7t | (i)
Unstow GAS encoder 1/05:30 00:15

A GAS G002 Activation 1/05:45 71:55
G002 Exp 1 26:35

G305 Activation 26:35

G009 Activation 93:15

G033 Activation 93:15

G088 Activation 00:45

G012 Activation 93:15

G088 Deactivation 1/06:30 -

B G002 Exp 2 2/08:20 45:20
G305 Mode 1 21:30

c G305 Mode 2 3/05:50 23:50
G009 Exp Start 23:50

D G305 Deactivation 4/05:40 -
G002 Fixation 00:01

G002 Deactivation -

G009 Exp Stop -

E G009 Deactivation 5/03:00 -
G033 Deactivation -

G012 Deactivation -

Stow GAS encoder 5/03:10 00:15
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TABLE 9-7
MLR EXPERIMENT ACTIVITY AND OPERATION TIMES
APPROX MET | DURATION
EVENT (D/HH:MM) (HH:MM )
MLR OFF-POST 0/03:35
INSERTION
MLR ACTIVATION 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
9-8
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TABLE 9-8

PROXIMITY OPERATIONS EVENTS AND TIMES

EVENT (o7hmn) |
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
TRANSITION TO +VBAR 3/21:35
LONG-RANGE SK & 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-RANGE SK & RADAR TESTS 4/02:45
INERTIAL APPROACH & 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 EARTH | SUN REMARKS
(D/HH:M:S5) (P.Y.R EULER SEQ) | WODE | "RTT TRATE | RATE YorT o T 15 [ 65 [ ¢
Ro1l | Pitch| Yaw (deg)| (o/sec)| (o sec)
0/00:08:20 | MECO 180 |3s8 0 |LVH §3.5| 0.3 | 0.5 |+ [auto | +
0/00:08:38 | ET SEP AV = 4 fps -7
0/00:09:30 | MAN MNVR TO (MS-1 ATT S T - | NA] WA | WA | = :@gEL S [N R R
0/00:10:00 | OMS-1 ATT 336 |16 (384 | INRTL | 3.5] 0.3 | 0.5 |*{auT0o | * | 71| ol 54]1s9
0/00:10:14 | OMS-1 IGNITION AV = 239.6 fps
AT = 02:31
0/00:20:00 | AUTO MRVR TO OMS 2 ATT — | -] - =~ |35) 03 | 0.5 [*jamo | * | - | =] - MAR TIME = 5
EIG ANG = 141
0/00:25:00 | oMS 2 ATT 28 1260|359 | INRTL | 3.5 | 0.3 | 0.5 | * |auto | * | s!184|158| 55
0/00:44:24 | OMS 2 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 |Al |AUTO |{NORM
0/01:05:00 | INITIATE TRK TO BIAS ~ZLV - e | - -~ | 5.0]) 0.2 | 0.2 [Al (AUTO |NORM| --| =] -=| =i MNVR TIME = 6
NOSE FWD ATT MODE EIG ANG = 64
T6T 1D 2 P90
0/01:11:00 | BIAS -ZLV NOSE FWD ATT 160 0 0 | LMK 15.0] 0.2 [ 0.2 [AL [AuTo |NORM| 90| 20| 82| 38| BODY VECTOR 5 v 30
oM 180
0/02:00:00 | GO FOR VERN 10| 0.02{ 0.2 [Al [AUTO |VERN
0/03:37:00 | AUTO MNVR TO IMU ALIGN S R - == | LO] 0.02| 0.2 [A1{AUTO [VERN| --| --| —=| - MNVR TIME = 10
AND -7 COAS CAL ATT EIG ANG = 110
-YST:25 REGULUS SEP 86.0
0/03:47:00 | IMU ALIGN AND -7 COAS CAL ATT [257.5 [235.8 | 27.4 [ INRTL | 1.0 | 0.02 | 0.2 [A1 [AuTo {veRn| 88| 130] 126|217 -Z5T: 15 HADAR
0/03:35 - 0/04:11
0/03:55:00 | -Z COAS CAL DAP CONFIG Lo | 0.02| 0.2 {B1[AUTO |VERM -7 COAS STAR: 15 HADAR
0/03:35 ~ 0/04:23
0/04:02:00 | INITIATE TRK TO -ZLV NOSE W R . .- Lo| 0.02| 0.2 |AL |AUTO |VERN| ==| == = -=| MNVR TIME = 12
FWD ATT EIG ANG = 157

STS-7/FIN




TABLE 9-8 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT OEADBANDS | DISC DAP EARTH | SUN REMARKS
(D/HH:MM:SS) (P,Y,R EULER SEQ) | MODE (“ATT TRATE | RATE [oriTconr Tacs 181 ¢ 81 ¢
Roll | Pitch| Yaw (deg)| (o/sec)| (o/sec) 5 -
: 6T 1
0/04:16:00 | -ZLV NOSE FWD ATT 180 0 0 |k | no| o0.02| 0.2 [Al [AuTO |vErN] 90| o] 67| 20] BODY VECTOR 3
OM 180
. 35700
0/08:48:42 | AUTO MNYR TO ANIK DEPLOY ATT S I - -~ | 1o 0.02| 0.2 (AL {AUTO |VERNI —-| ==| --| =-| MNVR TIME = 13:04
EIG ANG = 157
0/09:01:46 | ANIK DEPLOY ATT 160.85| 60.39(293.88| INRTL | 1.0 | 0.02 | 0.2 (Al (AuTO |vERn| 66|187| 90l273| -z To SPIN AXIS TeT
-Y TO SUN
-15:00
0/09:13:42 | DAP RECONFIG 0.1| 0.01] 0.008/84 |AUTO |VERN
0/09:28:42 | ANIK DEPLOY
+3:00
0/09:31:42 | AUTO MNVR TO OMS SEP BURN ATT | == | o= | - -~ | Lo 0.02( 0.2 (A1 {aUTO IVERN| --| -=| =] --| MNVR TIME = 9:11
EIG ANG = 110
0/09:40:53 | OMS SEP ATT 23.9 {229.0 [344.5 | INRTL | 1.0 | 0.02 | 0.2 [AL {AUTO |VERN| 82| ol 152|136
0/09:42:00 | OMS PREP 5.0 | 0.2 | 0.2 |AL [phiC |NoRM
TT5706
0/09:43:38 | OMS IGNITION 180 0 0 | L AV = 10 Fps
AT = 5.8 sec
+18:00
0/09:46:42 [ INITIATE ANIK TRACK ATT S R - | zo| o002 0.2 {Al {AUTO [VERN| ==| -=| ==1 —-| MNVR TIME = 2
E1G ANG = 14
TGT 1D 2
0/09:48:00 | ANIK TRACK ATT 180 0 0 |eh | Lo o.02| 0.2 (a1 {AuTo [vErn| 90| o|is1[100| BODY VECTOR 3
OM_ 180
¥79:00
0/09:58:42 | INITIATE ORBITER PROTECTIVE ATT| -- | -» | -- - | L0l 0.02| 0.2 [AL{AUTO |VERN| -=| -=] ==| -=| MNVR TIME = 12:50
EIG ANG = 154
: ‘ 7248
0/10:11:32 | ORBITER PROTECTIVE ATT 207 | 257 [ 20.0 | tvew | Lo | 0.02| 0.2 [AL |auTo |vern| 109|147 116| 166! TeT 1D 2 Y 31
BODY VECTOR 5 OM 20
45700
0/10:13:42 | ATTITUDE HOLD 213.9 [327.2 |356.9 | INRTL | 1.0 | o0.02 | 0.2 [A1 {mAN |vERw|10s|147| 10| 169| pIsc/orsc/orsc
0/10:13:42 | PAM PKM IGNITION
0/10:24:00 | INITIATE TRK TO VO R B - | 1o o002} 0.2 [a1 [AUTO |VERN] ==| —=i —=| =] MNVR TIME = 14
-7LV_NOSE FWD ATT EIG ANG = 167
9-11 STS-7/FIN



TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS | OISC DAP EARTH |  SUN REMARKS
(D/HH:MM =33 ) (P.Y,R EULER SEQ} | MODE | ATT IRATE RATE 1<t Tcont lres 1 €] 216 @
Ro1l | Pitch| Yaw (deg)| (o/sec)] {o/sec)
TGT 1D 2
0/10:37:00 | -ZLV NOSE FWD ATT 180 0 0 LVLH Lo | o0.02 | 0.2 [Al|auTO |VERN| 90i 0| 22[120| BODY VECTOR 3
OM 180
0/11:15:00 | AUTO MNVR TO IMU ALIGN ATT - - - - Lo} 0.02] 0.2 [Al [AUTO |VERN| =~| --| --| --| MNVR TIME = 10
EIG ANG = 120
-Y$T:48 ZUBENESCHEMALT
0/11:25:00 | IMU ALIGN ATT 83.5 1145.7 |330.4 | INRTL | 2.0 | 0.02 | 0.2 (ALl {AUTO |VERN|150| 91| 84| 66| —z5T-44 MERAK SEP 84,0
0/11:16 - 0/12:00
0/11:35:00 | INITIATE TRK TO -ILV - - - - Lo | 0.02] 0.2 |Al |AUTO [VERN| --| -=] -~ --[ MNVR TIME = 15
NOSE FWD ATT EIG ANG = 169
TGT ID 2
0/11:50:00 | -ZLV NOSE FWD ATT 180 0 0 LVLH LO | 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 |Al |AUTO |VERN]| =«| -w] ==l —. MNVR TIME = 12 MIN
EIG ANG = 133
~YST:48 ZUBENESCHEMALTL
0/22:07:00 IMU ALIGN ATT 83.5 [145.7 1330.4 { INRTL 1o 0.02 0.2 {A1 {AUTO |VERN|116] 88| 84 65! -2ST:44 MERAX  SEP 84.0
0/21:49 - 0/22:33
0/22:15:00 INITIATE TRK TO - - - - 1.0 0.02 0.2 Al [AUTO |VERN| -] ~=f -] ~- MNVR TIME = 15
-ZLV NOSE FWD ATT EIG ANG = 175
TGT 1D 2
0/22:30:00 ~ZLY NOSE FWD ATT 180 0 0 LVLK 1.0 0.02 0.2 |A1 {AUTO {VERN| 90{ ol 38| 35 BODY VECT 3
oM 180
_—40:00
1/01:23:08 AUTO MNVR TO PALAPA DEPLOY ATT - - - - 1.0 0.02 0.2 Al [AUTO IVERNY -1 =] o1 _. MNVR TIME = 17:14
EIG ANG = 147
1/01:35:22 | PALAPA DEPLOY ATT 135.64| 34.711300.31) INRTL | L0 | 0.02 | 0.2 [A1 [AUTO {vERN{ 75|197| 90|275 -7 o SPIN AXIS TGT
=Y 70 SUN
~15:00
1/01:48:08 | DAP RECONFIG 0.1 0.01| 0.008|B4 |AUTO |VERN
1/02:03:08 PALAPA DEPLOY
+3:00
1/02:06:08 | AUTO MNVR TO OMS SEP BURN ATT -- -- -- -- 1.0+ 0.02| 0.2 [AL |AUTO [VERN] --| —=| --| ——| MNVR TIME = 9:30
EIG ANG = 114
1/02:15:38 | OMS SEP ATT 24.0 1223.9 1344.5 | INRTL | 1.0 | 0.02 | 0.2 |Al [aUTO |vERN| 82| o] 147|138
1/02:17:00 | OMS PREP 5.0 0.2 [ 0.2 a1 [pT0 fnopm
9-12 STS-7/FIN



TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
{D/HH:MM: S5} (P,Y,R EULER SEQ) MODE ATT |RATE RATE seLlconT Ires [ [
Roll | Pitch] Yaw (deg){ (o/sec)| (o/sec) T
+15:
1/02:18:04 OMS IGNITION 180 0 0 LVLH AV = 10 fps
AT = 5,7 sec
+18:00
1/02:21:08 INITIATE PALAPA TRACK ATT - - - - 1.0 0.02 0.2 |Al |AUTO |VERN| --| ~-| ==| ==] MNVR TIME = 1
EIG ANG = 17
TGT ID 2
1/02:22:00 PALAPA TRACK ATT 180 0 0 LVLH 1.0 0.02 0.2 |Al |AUTC [VERN| 90| 0] 158{104 (B)gﬂ‘iBVECTOR 3
0
+29:00
1/02:32:08 INITIATE ORBITER - - - -- 1.0 0.02 0.2 (AL |AUTO |VERN MNVR TIME = 14
PROTECTIVE ATT EIG ANG = 168
TGT ID 2 P 243
1/02:46:10 ORBITER PROTECTIVE ATT 8.9 | 26.9 13.5 | LVLH 1.0 0.02 0.2 |Al |AUTO {VERN|1l6| 164 124|188| BODY VECTOR 5 ;M 1‘81
+45:00
1/02:48:08 ATTITUDE HOLD 203.5 |313.6 10.8 | INRTL 1.0 0.02 0.2 Al |AUTO |VERN|1l6| 164|116|189] DISC/DISC/DISC
1/02:48:08 PAM PKM IGNITION
1/02:58:00 INITIATE TRK TO - - - - 1.0 0.02 0.2 [Al |AUTO [VERK| --| ==| -=1 -=| MNVR TIME = 14
~ILV_NOSE FWD ATT EIG ANG = 167
TGT ID 2
1/03:12:00 =71V 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=0 .259%7sec
1/07:35:00 VRCS PLUME IMP DTO 335.9 | 42.9 | 15.2 | ROTR 1.0 0.02 0.2 |Al [MAN |VERN| 90| Of 34| 43 Y=270
ACCEL /ACCEL /ACCEL
1/07:36:30 STOP ROTATION 343.3 1 20.6 | 23.1 | INRTL 1.0 0.02 0.2 [|Al [AUTO |VERN
1/07:36:30 INITIATE TRK TO ~ZLV -- - - -- 1.0 0.02 0.2 Al |AUTO |[VERN| -~| «-| --| ==| MNVR TIME = 3
EIG ANG = 38
TGT ID 2
1/07:39:30 ~ZLY NOSE FWD ATT 180 0 0 LVLH L0 0.02 0.2 |Al |AUTO |VERN| 90| ©| 24 70| BODY VECTOR 3
OM 180
1/08:25:00 AUTO MNVR TO IMU -ALIGN ATT - -- -- - 1.0 0.02 0.2 [Al |AUTO [VERN! --| -=| -~] ==| MNVR TIME = 11
EIG ANG = 123
-YST:48 ZUBENESCHEMALT
1/08:36:00 IMY ALIGN ATT 83.5 [145.7 |330.4 | INRTL 1.0 0.02 0.2 |[Al [AUTO JVERN!136| 91| 83{ 65| -ZST:44 MERAK  SEP 84.0
1/08:23 - 1/09:07
1/08:45:00 INITIATE TRK TO - - .- - 1.0 0.02 0.2 |Al |AUTO [VERN| --] -=] ==| ==] MNVR TIME = 15
-ZLY 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 SUN REMARKS
(D/HH:MM:SS) (P,Y,R EULER SEQ) MODE ATT TRATE RATE SELICONT (pes | 8 [ 2] e ] @
Roll | Pitch| Yaw {deg)| (o/sec)| {o/sec)
TGT 2
1/09:00:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 |A1 {AUTO |VERN| 90| 0] 53] 29 BODY VECTOR 3
OM 180
1/20:25:00 AUTO MNVR TO IMU ALIGN ATT -- - - -- 1.0 0.02 0.2 |Al [AUTO |VERN] ~=| == —=| -- MNVR TIME = 10
EIG ANG = 111
-YST:48 ZUBENESCHEMALT
1/20:35:00 IMU ALIGN ATT 83.5 {145.7 1330.4 | INRTL 1.0 0.02 0.2 |A1 [AUTO [VERN|159| 95| 83| &5 -Z5T:44 MERAK  SEP 84.0
1/20:28 - 1/21:12
1/20:45:00 INITIATE TRK TO - - - -- 1.0 0.02 0.2 [Al [AUTC |VERN] ~=] —=| | - MNVR TIME = 14
-ZLV NOSE FWD ATT EIG ANG = 161
TGT 2
1/20:59:00 -ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 {Al |AUTO |VERN| 90| o] 74| 26| BODY VECTOR 3
oM 180
1/22:55:00 INITIATE AUTO MNVR TO - -- -- - 1.0 0.02 0.2 (Al [AUTO [VERN] —={ =a| ~uf -~ MNVR TIME = 8
MASS SPEC ATT EIG ANG = 90
T6T 2
1/23:03:00 MASS SPEC ATT 180 90 0 LVLH 1.0 0.02 0.2 |Al JAUTO |VERN|180! of 38| a3| BODY VECTGR 2
oM 180
1/23:50:00 AUTO MNVR TO -- - -- - 1.0 0.02 0.2 [Al JAUTO [VERN| --| --] -] —- MNVR TIME = 5
S-BAND/TDRE ANT ATT EIG ANG = 60
TGT 2
1/23:55:00 S-BAND TDRE ANT ATT 225 90 330 LVLH 1.0 0.02 0.2 |Al AuUTO |VERN|150| 45| 125 48| BODY VECTOR 5 P +158
) OM 131 Y +21
2/00:57:00 INITIATE TRK TO -~ - - -~ 1.0 0.02 0.2 [Al [AUTO [VERN| —-| -] | -n MNVR TIME = 8
-ZLV NOSE FWD ATT EIG ANG = 116
TGT 2
2/01:05:00 -ILV NOSE FWD ATT 180 0 0 LYLH L0 0.02 0.2 |A1 [AUTO jVERN| 90| o0|154| 80| BODY VECTOR 3
OM 180
2/01:10:00 INITIATE AUTO MNVR TO -~ - -- e 0.25] 0.01 0.05 |B10|AUTO [VERN| --) --| ==f -- MNYR TIME = 20 sec
+YAW ATT %1 EIG ANG = 10
TGT 2
2/01:10:20 +YAW ATT #1 180 0 1 LVLH 0.25| 0.01 0.05 |B10[AUTO |VERN| 90| o 125] 46| BODY VECTOR 3
GM 181
2/01:10:50 INITIATE AUTO MNVR TO -- -- - -~ 0.25| 0.01 0.05 |BI0IAUTO |VERN| --| --] -=| -- MNVR TIME = 20 sec
+YAW ATT #2 FIG ANG = 1
TGT 2
2/01:11:10 +YAW ATT #2 180 0 2 LVLH 0.25) 0.01 0.05 [B10[AUTO |VERN! 90| o0123] 42 BODY VECTOR 3
oM 182
2/01:11:40 INITIATE AUTO MNVR TO - - - - 0.25] 0.01 0.05 [BIOIAUTO |VERN| ~-| =o| —=] -u MNVR TIME = 20 sec
+YAH ATT #3 : EIG ANG = 1
9-14 STS-7/FIN



TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
(D/HH:MM:5S) (P,Y,R EULER SEQ) MODE ATT [RATE RATE seLicont |res | ® ¢{ol e
Rol1l | Pitch| Yaw (deg)| (o/sec}] (o/sec) -
TGT 2
2/01:12:00 +YAW ATT 23 180 0 3 LVLH 0.25{ 0.01 0.05 |B1OJAUTO |VERN| 90| 0}141] 39| BODY VECTOR 3
OM 183
2/01:12:30 INITIATE AUTO MNVR TO - -- -- - 0.25) 0.01 0.05 |B1O|AUTO [VERN] =-| -=| =] == MNVR TIME = 20 sec
+YAW ATT g4 EIG ANG = 1
TGT 2
2/01:12:50 +YAW ATT g2 180 0 4 LVLH 0.25{ 0.01 0.05 |B10JAUTO |VERN| 90f 0]139] 35 BOD;BVECTOR 3
oM 184
2/01:13:20 INITIATE AUTO MNVR TO - - - -- 0.25| 0.01 0.05 |BIOJAUTO [VERN| --| --1 --] --{ MNVR TIME = 20 sec
+YAW ATT #5 EIG ANG = 1
T6GT 2
2/01:13:40 +YAW ATT g5 180 Q 5 LVLH 0.25] 0.01 0.05 [B1lo|AUTO {VERN| 90| 0137 33| BODY VECTOR 3
OM 185
2/01:14:10 INITIATE AUTO MNVR TO - - - -- 0.25| 0.01 0.05 |BICJAUTO |VERN| --] -=] -=| =<l MNVR TIME = 20 sec
+YAW ATT #6 EIG ANG = 1
Tal 2
2/01:14:30 +YAW ATT 26 180 0 6 LVLH 0,25 0.01 0.05 |B1O|AUTO |VERN{ 90{ 0§135| 30| BODY VECTOR 3
OM 186
2/01:15:00 INITIATE AUTO MNVR TO -— -- -= - 0.25] 0.01 0.05 |B1O|AUTO |VERN| -=| -=] -=] ==| MNVR TIME = 20 sec
+YAW ATT 47 EIG ANG = 1
€ 16T 2
2/01:15:20 +YAW ATT #7 180 4] 7 LVLH 0.25| 0.01 0.05 |B10JAUTO |VERN| 90| O} 132| 28| BODY VECTOR 3
OM 187
2/01:15:50 INITIATE AUTO MNVR TO - -- - - 0.25| 0.01 0.05 |BIOJAUTO |VERN| =--| -=| -=| --| MNVR TIMF = 20 sec
+YAW ATT 28 EIG ANG = 1
TGT 2
2/01:16: 10 +YAW ATT #8 180 0 8 LVLH 0.25| 0.01 0.05 |B10JAUTO |VERN| 90| 0] 130| 27| BODY VECTOR 3
OM 188
2/01:16:40 INITIATE AUTO MNVR TO -= - - - 0.25) 0.01 0.05 [BIOJAUTO jVERN| --} -=| -=| -=| MNVR TIME = 20 sec
+YAW ATT 49 EIG ANG = 1
TGT 2
2/01:17:00 +YAW ATT 29 180 0 9 LVLH 0.25| 0.01 0.05 [BIQ[AUTO |VERN| 90| 0] 127] 25| BODY VECTOR 3
- oM 189
2/01:17:30 INITIATE AUTO MNVR TO -~ -- - -- 0.25| 0.01 0.05 |BIOJAUTG |VERN| -~| --| --| --| MNVR TIME = 20 sec
+YAW ATT 210 EIG ANG = 1
TGT 2
2/01:17:50 +YAW ATT 210 180 0 10 LVLH 0.25| 0.01 0.05 [B10JAUTO |VERN{ 90| 0{125| 24| BODY VECTOR 3
oM 190
2/01:18:20 INITIATE AUTO MNVR TO - -— - - 0.25] 0.01 0.05 |BIOJAUTO |VERN| -~| -=] --] ~={ MNVR TIME = 1:40
+YAW ATT 11 EIG ANG = &
STS=7/FIN
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
(D/HH:MM:S5) {P,Y,R EULER SEQ) MODE ATT |RATE RATE SeL|conT jrcs | @ [ RICHEK]
Roll | Pitch{ Yaw (deg)| (o/sec)i (o/sec)
TGT 2
2/01:20:00 +YAW ATT #11 180 0 15 LVLH 0.25| 0.01 0.05 jBICJAUTO {VERN| 90| 0f120| 21| BODY VECTOR 3
OM 195
2/01:20:30 INITIATE AUTO MNVR TO -- - -- - 0.25| 0.01 0.05 |BIOJAUTO |VERN| -~| --| -=| ~={ MNVR TIME = 1:40
+YAW ATT 212 EIG ANG = §
TGT 2
2/01:22:10 +YAW ATT 312 180 0 20 LVLH 0.25] 0.01 0.05 |BIOJAUTO |VERN| 90| o0f114] 20| BODY VECTOR 3
oM 200
2/01:22:40 INITIATE AUTO MNVR TO - -- - ~ 1.0 0.02 0.2 [Al [AUTO |VERN| -~] -=[ ==] =] MNVR TIME = 1:40 .
-ZLV NOSE FWD ATT EéG ANG = 20
. TGT 2
2/01:24:20 -ILV NOSE FWD ATT 180 0 0 LVLH 1.0 g.02 0.2 |Al |AUTO [VERN| 90| 0] 98] 26| BODY VECTOR 3
OM 180
2/01:26:20 INITIATE AUTQ MNVR TO - -- - -~ 0.25] 0.01 0.05 {B1O|AUTO [VERN] --{ -~| -~| --| MNVR TIME = 20 sec
=YAW ATT #1 EIG ANG = 1
Tar 2
2/01:26:40 -YAW ATT #1 180 0 359 LVLH 0.25| 0.01 0.05 [B10JAUTO |VERN| 90] O 89| 26| BODY VECTOR 3
oM 179
2/01:27:10 INITIATE AUTO MNVR TO - - -- -- 0.25| 0.01 0.05 |BIO|AUTG |VERN} --| --| =-] --| MNYR TIME = 20 sec
-YAW ATT #2 EIG ANG = 1
TGT 2
2/01:27:30 ~YAW ATT y2 180 0 358 LVLK 0.25| 0.01 0.05 |B10JAUTG |VERN| 90| 0| 85| 25, BODY VECTOR 3
OM 178
2/01:28:00 INITIATE AUTO MNVR TO - -- - - 0.25} 0.01 0.05 [BIDJAUTO [VERN| =~| ~-| --] ~--| MNVR TIME = 20 sec
=YAW ATT #3 EIG ANG = 1
TGT 2
2/01:28:20 =YAW ATT 43 180 0 357 LVLH 0.25] 0.01 0.05 |BI0|AUTO VERN| 90| 0! 82] 25| BODY VECTOR 3
oM 177
2/01:28:50 INITIATE AUTO MNVR TO - -- - - 0.25] 0.01 0.05 |B1OJAUTO |VERN} --| --] --] -=| MNVR TIME = 20 sec
~YAW ATT 24 EIG ANG = 1
16T 2
2/01:29:10 =YAW ATT 4 180 0 356 LVLH 0.25} 0.01 0.05 |B10JAUTO |VERN| 90| o0 79| 25! BODY VECTOR 2
oM 176
2/01:29:40 INITIATE AUTO MNVR TO -~ - - - 0.25| 0.01 0.05 |BI0JAUTO |VERN| --] --1 --] =] MNVR TIME 20 sec
~YAW ATT 45 EIG ANG = 1
TGT 2
2/01:30:00 ~YAW ATT #5 180 0 355 LVLH 0.25] 0.01 0.05 1BIOJAUTO |VERN| 90| 0| 75| 25; BODY VECTOR 3
OM 175
2/01:30:30 INITIATE AUTO MNVR TO -- -- -- -- 0.25] 0.01 0.05 [BIOIAUTO [VERN| ~«| -=f -=| -~] MNVR TIME = 20 sec
-YAW ATT #6 : EIG ANG = I
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS BISC DAP EARTH SUN REMARKS
(D/HH:MM:SS) (P,Y,R EULER SEQ) MODE ATT |RATE RATE seLlcont fres | @ [ [
Roll | Pitch| Yaw (degq)| (o/sec)| (o/sec)
TGT 2
2/01:30:50 =YAW ATT 46 180 0 354 LVLH 0.25] 0.01 0.05 [BI1OJAUTO |VERN| 90| O} 72| 25| BODY VECTOR 3
oM 174
2/01:31:20 INITIATE AUTO MNVR TO -- - - - 0.25| 0.01 0.05 {B10|AUTO |VERN| --]| --| --! -~] MNVR TIME 20 sec
~YAW ATT &7 EIG ANG = 1
TGT 2
2/01:31:40 =YAW ATT #7 180 0 353 LVLH 0.25| 0.01 0.05 [B10]AUTO |VERN| 90| 0| 68| 25i BODY VECTOR 3
oM 173
2/01:32: 10 INITIATE AUTO MNVR TO - - - -- 0.25| 0.01 0.05 |BIO|AUTO |VERN| --1 -=] -=| --| MNVR TIME = 20 sec
-YAW ATT 28 EIG ANG = 1
TGT 2
2/01:32:30 -YAW ATT #8 180 0 352 LVLH 0.25| 0.01 0.05 IB10JAUTO |VERN| 90| Of 65] 25 IéODY VECTOR 3
M 172
2/01:33:00 INITIATE AUTO MNVR TO - - - - 0.25] 0.01 0.05 {B10|AUTQ |VERN| -~| ==] ==| =-] MNVR TIME = 20 sec
-YAW ATT #9 EIG ANG = 1
TGT 2
2/01:33:20 -YAR ATT 29 180 0 351 LVLH 0.25| 0.01 0.05 [B10JAUTO |VERN| 90| o0} 62| 24 gODY VECTOR 3
M 171
27/01:33:50 INITIATE AUTO MNVR TO - - - - 0.25| 0.01 0.05 |B10|AUTO |VERN| -=| ==i =~| ==] MNVR TIME = 20 sec
~YAW ATT #10 EIG ANG = 1
T6T 2
2/01:34:10 ~YAW ATT £10 180 0 350 LVLH 0.25] 0.01 0.05 |BIOJAUTO |VERN| 90| o] 58] 24 BODY1 VECTOR 3
OM 170
2/01:34:40 INITIATE AUTO MNVR TO - - e - 0.25] 0.01 0.05 |B10JAUTO |VERN| --] ==| -=] ==] MNVR TIME = 1:40
-YAW ATT 11 EéG ANG = &
TGT 2
2/01:36:20 -YAW ATT 411 180 0 345 LVLH 0.25] 0.01 0.05 |B1OJAUTY |VERN| 90| 0| 49| 21| BODY VECTOR 3
oM 165
2/01:36:50 INITIATE AUTO MNVR TO -- -— - - 0.25| 0.01 0.05 |B10|AUTO |VERN) --| --I --| --| MNVR TIME = 1:40
~YAW ATT #12 EIG ANG = §
16T 2
2/01:38:30 -YAR ATT #12 180 0 340 LVLH 0.25] 0.01 0.05 |B10|AUTO |VERN] 90| 0| 39| 16 BODY VECTOR 3
oM 160
2/01:39:00 INITIATE AUTO MNVR TO -- - - - 1.0 0.02 0.2 |Al JAUTO |VERN] --| -=! ==] ~~| MNVR TIME = 1:40
=ZLV NOSE FWD ATT EIG ANG = 20
. TGT 2
2/01:40:40 ~ILV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 |Al |AUTO |VERN| 90| 0| 421 41| BODY VECTOR 3
OM 180
2/02:55:00 AUTO MNVR TO ORB ADJ ATT a1 - - - - 1.0 0.02 0.2 [B1 |AUTO |VERN| =--] -~ ==1 =-] MNVR TIME = 15
EIG ANG = 180
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TABLE $-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
(D/HH :MM: SS) (P,Y,R EULER SEQ) MODE ATT TRATE RATE SeL|conT lres | @ ¢ | g [
Ro1l | Pitch! Yaw (deg)| (o/sec)| (o/sec)
2/03:10:00 ORB ADJ ATT #1 208.1 |241.5 |357.0 | INRTL 1.0 0.02 0.2 [B1 |AUTO |VERN|123| 0] 154|281 RETROGRADE
~Z: COE
2/03:14:00 | OMS PREP 5.0 | 0.2 | 0.2 [B1 (P10 | NoR
2/03:15:47 OMS IGNITION AV = 6.5 fps
AT = 3.6 sec
2/03:18:00 AUTO MNVR TO ORB ADJ ATT #2 - - - -— 1.0 0.02 0.2 |B1 |AUTO |VERN[ ~-«| ==| =~| ==| MNVR TIME = 14
EIG ANG = 158
RETROGRADE
2/03:32:00 ORB ADJ ATT g2 154.6 | 41.6 | 13.0 | INRTL 1.0 0.02 0.2 {B1 |AUTO [VERN|166(180| 37|227| -Z: COE WITH
TORE KU-BAND A0S
AUTO
2/04:01:00 OMS PREP 5.0 0.2 0.2 |81 DISC NORM
2/04:01:55 OMS IGNITION AV = 22,7 fps
AT = 12.9 sec
2/04: 10:00 INITIATE TRK TO -ZLV NOSE -= -- e -- 1.0 0.02 0.2 A1 |AUTO |VERN| --[ =-] -=| -~{ MNVR TIME = 15
FWD ATT EIG ANG = 180°
TGT 2
2/04:25:00 ~ZLY NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 (A1 [AUTO |VERN| 90| 0] 99| 26| BODY VECTOR 3
OM 130
2/04:55:00 INITIATE TRK TO SCCE ATT - .- -- -- 1.0 0.02 0.2 1Al |AUTO IVERN| --| ~-| ==] —-] MNVR TIME = 9
: EIG ANG = 108
2/05:04:00 SCCE ATT 23.2 |351.5 |354.9 | INRTL 1.0 0.02 0.2 Al |AUTO |[VERN|132(184| 90| 0] TGT 4
BODY VECTOR 3
2/05:19:00 INITIATE TRK TO - - - -- 1.0 0.02 0.2 |Al JAUTO [VERN| ~-| --| --] -~| MNVR TIME = 1a
~ZLV NOSE FWD ATT EIG ANG = 165
TGT 2
2/05:33:00 -ILY NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 A1 [AUTO [VERN| 90| 0|252{108| BODY VECTOR 3
oM 180
2/08:35:00 AUTO MNVR TO IMU ALIGN ATT - -- -- we 1.0 0.02 0.2 |AI |AUTO |VERN| --] --| -- MNVR TIME = 11
EIG ANG = 124
-YST:48 ZUBENESCHEMALT
2/08:46:00 IMU ALIGN ATT 83.5 [145.7 [330.4 | INRTL 1.0 0.02 C.2 |Al |AUTO VERN|130| 93] 83| 65|-7ST:44 MERAK SEP 84.0
2/08:31 - 2/09:16
2/08:55:00 INITIATE TRK TO -- e - -~ 1.0 0.02 0.2 |A1 |AUTO JVERN| -=| —=| -=~[ «-| MNVR TIME = 15
~ZLV NOSE FWD ATT EIG ANG = 178
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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,R EULER SEQ) MODE ATT |RATE RATE SELicONT JRes | @l @1 []
Roll | Pitch| Yaw (deg)| (o/sec)| (o/sec)
el 2
2/09:10:00 ~ILV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 |AI |AUTO |VERN] 90| ol 50 36 BOD; gECTOR 3
. oM 18
2/19:05:00 AUTO MNVR TO IMU ALIGN ATT e - - - Lo 0.02 0.2 1Al [AUTO |VERN| --| -=] -=| -=] MNVR TIME = 10
EIG ANG = 118
-YST:48 ZUBENESCHEMALT
2/19:15:00 IMS ALIGN ATT 83.5 | 145.7 [330.4 | INRTL 1.0 0.02 0.2 |Al |AUTO |VERN|143| 95| 82| 64| -ZST:44 MEREK SEP 84.0
2/19:05 - 2/19:48
2/19:25:00 INITIATE TRK TO -- - -- -- 1.0 0.02 0.2 Al |AUTO [VERN| --] --] --f --{ MNVR TIME = 15
-ZLV NOSE FWD ATT EIG ANG = 177
TGT 2
2/19:40:00 -ZLV NOSE FWD ATT 180 0 0 LYLH 1.0 0.02 0.2 |A1 |AUTO |VERN| 90| of 58] 35| BoDY YECTOR 3
OM 180
2/23:00:00 INITIATE AUTO MNVR TO -- - -- - 0.25] 0.01 0.05 |BOJAUTO [VERN| --| - -] --! MNVR TIME = 20 sec
HYAW ATT g1 EIG ANG = 1
TGT 2
2/23:00:20 +YAW ATT 21 180 4] 1 LVLH 0.25] 0.01 0.05 [B10JAUTO |VERN| 90| 0| 39(127| BODY VECTOR 3
oM 181
2/23:00:50 INITIATE AUTO MNVR TO -- - - - 0.25] 0.01 0.05 |BICJAUTO {VERN| -~ -=f -=| -=| MNVR TIME = 20 sec
+YAW ATT a2 EIG ANG = 1
TGT 2
2/23:01:10 +YAW ATT #2 180 0 2 LVLH 0.25] 0.01 0.05 |B10JAUTO |VERN| 90| of 42| 130| BODY VECTOR 3
oM 182
2/23:01:40 INITIATE AUTO MNVR TO - - - -- 0.25{ 0.01 0.05 [BIOJAUTO |VERN] ==| ==| ==]| -=| MNVR TIME = 20 sec
HYAW ATT 23 EIG ANG = 1
TGT 2
2/23:02:00 +YAW ATT 23 180 0 3 LVLH 0.25] 0.01 0.05 |B1OJAUTO |VERN| 90| 0| 45|132| BODY VECTOR 3
0M 183
2/23:02:30 INITIATE AUTO MNVR TO - - -- - 0.25| 0,01 0.05 |B1OJAUTO |VERN| —-] -] ==| -= MNVR TIME = 20 sec
+YAW ATT #4 EIG ANG = 1
TGT 2
2/23:02:50 +YAW ATT #4 180 0 4 LVLH 0.25| 0.01 0.05 [B10[AUTO |VERN| 90| o] 48|134] BODY YECTOR 3
OM 184
2/23:03:20 INITIATE AUTG MNVR TO - - - -- 0.25} o0.01 0.05 |BI0JAUTO |VERN| --| -=] ——[ ==! MNVR TIME = 20 sec
+YAW ATT #5 EIG ANG = 1
TGT 2
2/23:03:40 +YAW ATT 45 180 0 5 LVLH 0.25{ 0.01 0.05 [B10|AUTO |VERN| 90| of 51|135] roDY VECTOR 3
OM 135
2/23:04:10 INITIATE AUTO MNVR TO - -- - - 0.25] 0.01 0.05 |B10|AUTO |VERN| -=[ ==| =-{ -- MNVR TIME = 20 sec
+YAW ATT #6 EIG ANG = 1
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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,R EULER SEQ) MODE ATT [RATE RATE SEL|conT RS | @ b |8 ]
Roll | Pitch| Yaw (deg)! (o/sec)| (o/sac)
TaT 2
2/23:04:30 +YAW ATT #6 180 0 6 LVLH 0.25| 0.01 0.05 ;B10JAUTO |VERN| 90{ Of 54| 137| BODY VECTOR 3
OM 186
2/23:05:00 INITIATE AUTO MNVR TO -- - - - 0.25] 0.01 0.05 [B1OJAUTO IVERN| --| --| --| -~| MNVR TIME 20 sec
+YAW ATT £7 FIG ANG = 1
TGT 2
2/23:05:20 +YAW ATT 47 180 0 7 LVLH 0.25] 0.01 0.05 |B10|AUTO |VERN| 90! 0l 57|138| soDY VECTOR 3
OM 187
2/23:05:50 INITIATE AUTO MNVR TO - - - - 0.25] 0.01 0.05 |B10JAUTG {VERN| -~| --| -=| --| MNVR TIME = 20 sec
+YAW ATT #8 EIG ANG = 1
TGT 2
2/23:06: 10 +YAW ATT #8 180 0 8 LVLH 0.25! 0.01 0.05 |B10JAUTO |VERN! 90| 0| 60l 140| BODY VECTOR 3
OM 188
2/23:06:40 INITIATE AUTO MNVR TO -- == -- - 0.25| 0.01 0.05 {B1OJAUTC [VERN| --| -~f --| -=| MNVR TIME = 20 sec
HYAW ATT 29 EIG ANG = 1
TGT 2
2/23:07:00 +YAW ATT 20 180 0 9 LVLH 0.25] 0.01 0.05 [B10JAUTC |[VERN| 90| 0| 63| 141 BODY VECTOR 3
] OM 189
2/23:07:30 INITIATE AUTO MNVR TO -- - - - 0.25( 0.01 0.05 |B10JAUTO |VERN| --| -=| -] -=| MNVR TIME = 20 sec
+YAW ATT 210 EIG ANG = 1
TGT 2
2/23:07:50 +YAW ATT 310 180 0 10 LVLH 0.25] 0.01 0.05 {8I10jAUTO |VERN] 90| o 67|142| BODY VECTOR 3
OM 190
2/23:08:20 INITIATE AUTO MNVR TO - - - - 0.25] 0.01 0.05 |BIOJAUTO [VERN| --] --| -=] -] MNVR TIME = 1:40
+YAW ATT 211 EIG ANG = 5
TGT 2
2/23:10:00 +YAW ATT #11 180 0 15 LVLH 0.25| 0.01 0.05 [B10OJAUTO |VERN| 90| 0| 63| 136| BODY VECTOR 3
. OM 195
2/23:10:30 INITIATE AUTO MNVR TO - - - -— 0.25] 0.01 0.05 [B1 |AUTO |VERN| --| --| - --| MNVR TIME = 1:40
+YAW ATT 212 EIG ANG = §
TGT 2
2/23:12:10 +YAW ATT 312 180 0 20 LVLH 0.25] 0.01 0.05 {B10IAUTO |VERN| 90| 0| 73|139| 8OBY VECTOR 3
OM 200
2/23:12:40 INITIATE AUTO MNVR TO - -- -- - 1.0 0.02 0.2 [AI JAUTO |VERN| -~| =~| == --{ MNVR TIME = 1:40
-ZLV NOSE FHD ATT EIG ANG = 20
TGT 2
2/23:14:20 ~ILV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 |[Al |AUTO [VERN| 90| 0| 68|148| BODY VECTOR 3
OM 180
2/23:16:20 INITIATE AUTG MNVR TO ~- -- - -- 0.25) 0.01 0.05 [B10 AUTC VERN] ==1 --| ==| -=| MNVR TIME = 20 sac
=YAW ATT 31 EIG ANG = 1

9-20 STS-7/FIN



TABLE 9-9 STS-7 ATTITUDE TIMELINE

( MET ) EVENT ATTITUDE ) ATT DEADBANDS DISC DAP EARTH SUN REMARKS
D/HH :MM: SS (P,Y,R EULER SEQ MODE ATT [RATE RATE 5| ¢leg ]2
Ro1i Pitch| Yaw (deg)| (o/sec)| (o/sec) SEL [CONT |RCS
T6T 2
2/23:16:40 -YAW ATT 1 180 0 359 LVLH 0.25/ 0.01 0.05 |B1OJAUTO |VERN| 90| 0} 91| 151} BODY VECTOR 3
oM 179
2/23:17:10 INITIATE AUTD MNVR TO -- - - - 0.25] 0.01 0.05 |BIO[AUTO |VERN| «-| --] -~! --| MNVR TIME = 20 sec
-YAW ATT g2 EIG ANG = 1
TGT 2
2/23:17:30 -YAW ATT g2 180 o] 358 LVLH 0.25| 0.01 0.05 |BI0JAUTO |JVERN| 90| O] 935151} BODY VECTOR 3
oM 178
2/23:18:00 INITIATE AUTO MNVR TO -- - - - 0.25| 0.01 0.05 [BIO[AUTO |VERN| --{ ~=| ==] --| MNVR TIME = 20 sec
~YAW ATT £3 EIG ANG = 1
TGT 2
2/23:18:20 =YAW ATT #3 180 4] 357 LVLH 0.25| 0.01 0.05 |B10!AUTO |VERN] 90] O] 95|150| BODY VECTOR 3
oM 177
2/23:18:50 INITIATE AUTO MNVR TO -YAW . - - - 0.25! 0.01 0.05 IBIO|AUTO |VERN} --| --| --] =-=] MNVR TIME = 20 sec
ATT ¢4 EIG ANG = 1
TaT 2
2/23:19: 10 -YAW ATT 24 180 0 356 LVLH 0.25] 0.01 0.05 |B1OJAUTO |VERN| 90| 0| 98| 15| BODY VECTOR 3
oM 176
2/23:19:40 INITIATE AUTO MNVR TO -YAW - -- - = 0.25] 0.01 0.05 |B1O|AUTO |VERN| ~-| -=| == ==| MNVR TIME 20 sec
ATT a5 EIG ANG = 1
. TGT 2
2/23:20:00 =YAW ATT 25 180 o] 355 LVLH 0.25] 0.01 0.05 |BIOJAUTO JVERN| 90| 0] 100 149 BOODY VECTOR 3
M 175
2/23:20:30 INITIATE AUTG MNVR TO -YAW -- -- - -- 0.25] 0.01 0.05 |BICJAUTO |VERN| --| --] --]| --] MNVR TIME = 20 sec
ATT #6 EIG ANG = 1
TGT 2
2/23:20:50 -YAW ATT #6 180 0 354 LVYLH 0.25| 0.01 0.05 |B10[AUTO {VERN| 90| 0102} 148| BODY VECTOR 3
oM 174
2/23:21:20 INITIATE AUTO MNVR TO -YAW - - - -- 0.25] 0.01 0.05 [BIOJAUTO |VERN| --| --| -=| -] MNVR TIME = 20 sec
ATT #7 : EIG ANG = 1
TGT 2
2/23:21:40 -YAW ATT #7 180 0 353 LVLH 0.25| 0.01 0.05 [B1OJAUTO |VERN| 90| 0|105|347} BODY VECTOR 3
oM 173
2/23:22:10 INITIATE AUTO MNVR TO -YAW -- - -- -- 0.25( 0.01 0.05 |BIOJAUTO JVERN| --| --| -=] --] MNYR TIME = 20 sec
ATT #8 EIG ANG = ]
TGT 2
2/23:22:30 -YAW ATT #8 180 0 352 LVLH 0.25] 0.01 0.05 [BIOJAUTO |VERN| 90| 0| 107]146] BODY YECTOR 3
. oM -172
2/23:23:00 INITIATE AUTO MNVR TO -YAW - - -- -~ 0.25} 0.01 0.05 |B1OJAUTO |VERN| --| -~| =~=| -~| MNVR TIME = 20 sec
ATT #9 EIG ANG = 1
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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,R EULER SEQ) MODE ATT |RATE RATE SELICONT |Rres e | &) a9 ®
Ro1l | Pitch| Yaw (deg)]| (o/sec)| (o/sec)
TGT 2
2/23:23:20 -YAW ATT #9 130 0 351 LVLH 0.25| 0.01 0.05 |B10|AUTO [VERN| 90| 0| 109|145| BODY VECTOR 3
OM 171
2/23:23:50 INITIATE AUTO MNVR TO -YAW - - - - 0.25] 0.01 0.05 |B10JAUTO |VERN| --| -«] -=1 -] MNVR TIME = 20 sec
ATT 210 EIG ANG = 1
TGT 2
2/23:24:10 =YAW ATT 210 180 4] 350 LVLH 0.25} 0.01 0.05 |B10JAUTO |VERN| 90| 0] 111 143| BODY VECTOR 3
oM 170
2/23:24:40 INITIATE AUTO MNVR TO -YAW - - - —- 0.25) 0.01 0.05 {B10OJAUTO JVERN| ~-[ --] --! -=| MNVR TIME = 1:40
ATT 211 EIG ANG = §
TGT 2
2/23:26:20 ~YAW ATT #11 180 0 345 LVLH 0.25] 0.01 0.05 |BIG|AUTO {VERN| 90| 0114|137 BaDY VECTOR 3
OM 165
2/23:26:50 INITIATE AUTO MNVR TO -YAW - - - - 0.25] 0.01 0.05 [B10|AUTO [VERN| --| -=| -1 --| MNVR TIME = 1:40
ATT #12 EIG ANG = &
TGT 2
2/23:28:30 ~YAW ATT #12 180 1] 340 LVLH 0.25} 0.01 0.05 |B10JAUTO |VERN| 90| 0] 105]{141 BSDY VECTOR 3
160
2/23:29:00 INITIATE AUTO MNVR TO -ZLY -~ - - - 1.0 0.02 0.2 ALUAUTO |VERN| -=| --| --| --| MNVR TIME = 1:40
NOSE FWD ATT EIG ANG = 22
TGT 2
2/23:31:00 ~ZLV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 AL[AUTO |VERN! 90| 0] 138]133] BODY VECTOR 3
OM 180
3/02:00:00 INITIATE TRK TO SCCE ATT - - -- - 1.0 0.02 0.2 JA1 |AUTO |VERN] --| -=| -=| —~] MNVR TIME = 10
EIG ANG = 110
3/02:10:00 SCCE ATT 23.6 |355.2 |348.6 | INRTL 1.0 0.02 0.2 |Al |AUTO |vERN|130| 1801 90| ol TeT 2
. BOGY VECTOR 3
3/02:25:00 INITIATE TRK TO -ZLVY NOSE -- -- -— - 1.0 0.02 0.2 |Al |AUTO |VERN| ~-| --| -~| =-| MNVR TIME = 14
FWD ATT EIG ANG = 163
TGT 2
3/02:39:00 ~ZLY NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 [Al1 |AUTO |VERN| 90! o] 150] 94l BopY VECTOR 3
OM- 180
3/05:50:00 INITIATE AUTO MNVR TO IMU - - - - 1.0 0.02 0.2 Al |AUTO |VERN| --=! —=| -] -] MNVR TIME = 13
ALIGN ATT EIG ANG = 151
~YST:48 ZUBENESCHEMALT
3/06:03:00 IMU ALIGN ATT 83.5 [145.7 1330.4 | INRTL 1.0 0.02 0.2 (A1 |AUTO |VERN! 79| 95| 82| 64] -ZST:44 MERAK  SEP 84.0
3/05:37 - 3/06:20
3/06:10:00 INITIATE TRK TO -ZLV NOSE -- - -- - 1.0 0.02 0.2 |Al |AUTO |VERN| -=| == --| --| MNVR TIME = 13
FRD ATT EIG ANG = 151
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS BISC DAP EARTH SUN REMARKS
(D/HH:MM:SS) (p,Y,R EULER SEQ) MODE ATT [RATE RATE seLlcont lres | 8 dlo ] o
Ro1l | Pitch] Yaw (deg) {o/sec)| (o/sec)
Tar 2 }
3/06:23:00 ~ZLV NOSE FWD ATT 180 0 o] LVLH 1.0 0.02 0.2 A1l |AUTO |VERN{ 90{ 0| 32| 75| BODY VECTOR 3
oM 180
3/17:40:00 AUTO MNVR TO IMU ALIGN ATT - - -- -— 1.0 0.02 0.2 |Al [AUTO |VERN| --1 -~ --| -~] MNYR 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 IRITIATE TRK TO -ZLV NOSE -— -- - - Lo 0.02 0.2 |Al |AUTO |VERN} == ==} ==] =-] MNYR TIME = 15
FWD ATT EIG ANG = 174
TGT 2
3/18:15:00 =ZLV NOSE FWD ATT 130 0 0 LVLH 1.0 0.02 0.2 AL {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 |AI2[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! 0f130]135] DISC/DISC/DISC
+0:34
3/19:22:00 COARSE GYRO DRIFT 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 |VERN
+0:34
3/19:32:00 COARSE GYRO DRIFT CHECK .01 90.01 .05 |B7 |MAN [VERN
COMPLETE
+0:46
3/19:34:00 DAP RECONFIG 0.3 0.01 0.2 |AI12|{MAN JVERN
+0:49
3/19:37:00 FINE GYRO DRIFT CHECK INITIATE .01 0.01 .05 |B7 |MAN |VERN
+0:51
3/19:39:00 DAP RECONFIG 0.3 0.01 0.2 [AI2[MAN |VERN
+1:09
3/19:57:00 FINE GYRO DRIFT CHECK COMPLETE .01 0.01 .05 |B7 |MAN |VERN
+1:11
3/19:59:00 DAP RECONF1G 0.3 0.01 0.2 |AI2|MAN |VERN
+1:15
3/20:03:00 INITIATE TRK TO +ZLV, +XVV ATT - -- -~ - 5.0 0.2 0.15 |AI4{AUTO |VERN| --] -=] —=] --| MNVR TIME =
EIG ANG =
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TABLE 9-9 STS-7 ATTITUDEVTIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
(D/HH:MM: SS) - (P,Y,R EULER SEQ) MODE ATT TRATE RATE SEL]cont {res e[ %! 8 []
Ro1l | Pitch| Yaw (deg)| {o/sec)| (o/sec)
T6T 2
3/20:23:00 2LV, +XVV ATT 0 0 0 LVLH 5.0 0.2 0.15 |AI4|AUTO |VERN| 90| 180] 98]327| BODY VECTOR 5 PO
oM 0 Y 270
+1:47
3/20:35:00 INIT REF FRAME 0.5 0.01 0.1 |B11{AUTO |VERN
+1:50
3/20:38:00 SPAS DEPLOY DAP CONFIG 2.0 (.20 0.15 JB11|MAN |NORM PULSE/PULSE /PULSE
FREE DRIFT
TGT 2 +1:55
3/20:43:00 REESTABLISH +ZLV, +XVV ATT 0 0 0 LVLH 0.5 0.01 0.10 [B11]AUTO |VERN| 90| 180|147|272| BoDY VECTOR § [
OM Q Y 270
. +2:17
3/21:05:00 SPAS DEPLOY DAP CONFIG 2.0 0.20 0.15 [B11{MAN |NORM PULSE/PULSE /PULSE
FREE DRIFT
+2:22
3/21:10:00 REESTABLISH +ZLV, +XVV ATT 0 0 0 LVLH 2.0 0.20 0.15 [BI1{AUTO |NORM| 90| 180| 766|212
+2:27
3/21:18:00 DAP RECONFIG 2.0 0.2 0.15 [B9 JAUTO |NORM
+2:30
3/21:21:00 RBAR SEPARATION +7 2.0 0.2 0.15 |AI3{AUTO |NORM
+2:32
3/21:23:00 RBAR SEPARATION -X 2.0 0.2 0.15 |B9 |AUTO |NORM

DISC/PULSE/DISC +2:37
3/21:25:00 INITIATE YPOP, -Z TO SPAS TRK |151.7 | 53 0.5 | RCTR 0.5 0.01 0.15 |A13{MAN |VERN| 90| 180| 60[335| EIGEN AXIS P=20

#on

ROT = ,032%/s Y = 270
+2:48
3/21:36:00 TRANS TO +VBAR 153.3 | 72.2 {350.4 | INRTL 2.0 0.2 C.15 |AI3{MAN |NORM|116|180| 34|22 DISC/DISC/DISC
+3:05
3/21:53:00 AUTO MNVR TO -XLV, 4ZVV ATT - - -- - 2.0 0.20 0.15 JAI3JAUTO JNORM| ~~| --] --| -=| MNVR TIME = O
EIG ANG = 0
TGT 2
3/21:53:00 ~XLV, +ZWV ATT 0 90 0 LVLH 2.0 0.20 0.15 |AL3[AUTC |NORM|180| @| 35]288| BODY VYECTOR 2
. oM 0
+3:10
3/21:58:00 DAP RECONFIG 2.0 0.20 0.15 |B9 JAUTO |NORM
+3:20
3/22:08:00 LONG RANGE SK DAP CONFIG 0.5 0.01 0.15 |B6 |AUTO |VERN NORM as regd for THC
corrections

3/22:13:00 RR TEST #1 DAP CONFIG 0.5 0.01 0.15 |B6 [LVLH |VERN DISC/PULSE/DISC
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

[
MET : EVENT ATTITUDE ATT DEADBANDS Disc DAP EARTH SUN REMARKS
{D/HH :MM:5S) {P,Y,R EULER SEQ) MODE ATT |RATE RATE SEL [conT lres | 8 L) []
Roll | Pitch] Yaw (deg) | (o/sec)| {o/sec) ——
¥3:
3/22:15:00 INITIATE PITCH - - - - 0.5 0.01 0.15 |B6 LVLH |VERN] --| -=] =] ==] MNVR TIME = 2
EIG ANG = 20
+3129
3/22:17:00 PITCH ATT 0 70 0 LVLH 0.5 0.01 0.15 |B6 |[LVLH [VERN|160|180|118|322| DISC/DISC/DISC
-Z SENSE 180, 160, O
+3:30
3/22:18:00 AUTO MNVR TO -XLV, +ZVV ATT - - - - 0.5 0.01 0.15 |B6 |AUTQ |VERN MNVR TIME = 2
EIG ANG = 20
TGT 2
3/22:20:00 ~XLV, +ZVV ATT 0 90 0 LYLH 0.5 0.01 0.15 [B6 [AUTO |VERN]180| 0111324 gODY VECTOR 2
M 0
+3:35
3/22:23:00 RR TEST 42 DAP CONFIG 0.5 0.01 0.15 |B6 LVLH |VERN DISC/DISC/PULSE
+3:37
3/22:25:00 INITIATE +YAW - - - - 0.5 0.01 0.15 |B6 |LVLH |[VERN] =~| -=| -=] -~| MNVR TIME = 2
‘ EIG ANG = 20
+3:39
3/22:27:00 YAW ATT 20 90 0 LVLH 0.5 0.01 0.15 {B6 |LVLH |VERN{18G| 01132{292, DISC/DISC/DISC
-Z SENSE 180, 180, 20
+3:40
3/22:28:00 AUTO MNVR TO -XLV, +ZVV ATT -- -- - -- 0.5 0.01 0.15 |B6 {AUTO |VERN| ==| ==] == -=! MNVR TIME = 2
EIG ANG = 20
TGT 2 +3:42
3/22:30:00 -XLV, +ZVV ATT 0 90 0 LVLH 0.5 0.01 0.15 |B6 JAUTO [VERN|180| Of140|302| BODY VECTOR 2
oM 0
+5:16
4/00:04:00 DAP RECONFIG 2.0 0.2 0.15 |A13]AUTO [NORM
+5:30
4/00: 18:00 DAP RECONF1G 2.0 0.2 0.15 |B9 |AUTO |NORM PULSE/PULSE/PULSE
LOW Z
+5:50
4/00:38:00 SPAS CAPTURE DAP CONFIG 2.0 0.2 0.15 {B9 [MAN |NORM PULSE/PULSE/PULSE
LOW 7
+5:52
4/00:40:00 REESTABLISH -XLV, +ZVV ATT 0 90 0 LVLH 5.0 0.01 0.15 |Al4{AUTO |VERN]180| 01 55|223
- +5:53
4/00:41:00 PREP FOR SPAS RELEASE 0.5 0.01 0.10 |B11|AUTO [VERN
+5:54
4/00:42:00 SPAS RELEASE/CAPTURE 2.0 0.20 0.15 |B11{MAN {NORM { PULSE/PULSE/PULSE
FREE ORIFT
+5:57
4/00:45:00 | REESTABLISH -XLV, +ZVV ATT ] S0 0 LVLH 5.0 1 0.01}| 0.15 [A14|AUTC {VERN| 180} ©| 42236
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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,R EULER SEQ) MODE ATT [RATE RATE SEL|cONT |Res | © ¢ | s []
Roll | Pitech] Yaw {deg}| (o/sec)| (o/sec)
+6:55
4/01:43:00 SPAS DEPLOY DAP 0.5 0.01 0.10 |BI1|AUTO |VERN
+7:02
4/01:50:00 SPAS DEPLOY 2.0 0.20 0.15 [BI1IMAN |NORM PULSE/PULSE/PULSE
FREE DRIFT
+7:03
4/01:51:00 REESTABLISH -XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.2 0.50 [A1IlAUTO |NORM[180] 0]117|219
+7:06
4/01:54:00 PLUM DATA DAP CONFIG 2.0 0.2 0.5 |AI1[AUTO |NORM
+7:10
4/01:58:00 DATA POINT #1 DAP CONFIG 2.0 0.20 0.15 |B8 {MAN |NORM +PITCH 1 PULSE
TGT 2 +7:13
4/02:01:00 REESTABLISH -XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.20 0.50 [AIl|AUTO [NORM{|180] 0| 85{214| BODY VECTOR 2
OM 0
+7:16
4/02:04:00 DATA POINT #2 DAP CONFIG 2.0 0.20 0.15 |B8 [MAN [NORM +PITCH 1 PULSE
TGT 2 ¥7:17
4/02:05:00 REESTABLISH -XLV, +ZWV ATT 0 90 0 LVLH 2.0 0,20 0.50 |AILJAUTO {NORM|180| o] 71|216| BODY VECTOR 2 ‘
oM 0
+7:22
4/02: 10:00 DATA POINT #3 DAP CONFIG 2.0 0.20 0.15 |B8 |MAN |NORM +PITCH 1 PULSE
T6T 2 +7:23
4/02:11:00 REESTABLISH -XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.20 0.50 |A11JAUTO |NORM|180| o) 53|274] B0DY VECTOR 2
oM 0
+7:30
4/02:18:00 DATA POINT #4 DAP CONFIG 2.0 0.20 0.15 |B8 [MAN |NORM +PITCH 1 PULSE
TGT 2 +7:31
4/02:19:00 REESTABLISH -XLV, +ZVV ATT 0 90 0 LVLH 2.0 0.20 0.50 [ALI{AUTO |NORM| 180! 0| 36|253| BODY VECTOR 2
OM 0
+7:36
4/02:24:00 DATA POINT #5 DAP CONFIG 2.0 0.20 0.15 (B8 |MAN INORM +PITCH 1 PULSE
TGT 2 +7:37
4/02:25:00 REESTABLISH -XLV, +IVV ATT 0 80 0 LVLH 2.0 0.20 0.50 [A11]AUTO NORM| 180] O} 36|287| BODY VECTOR 2
aM 0
+7:42
4/02:30:00 INITIATE MNVR TO OUT-OF-PLANE -- e - - 2.0 0.20 0.50 [AlI[AUTO [HORM| --| ==| --| -=| MNWR TIME = 1
ATT EIG ANG = 30
Tar z +7:43]
4/02:31:00 OUT-OF -PLANE ATT 330 90 0 LVLH 2.0 Q.20 0.50 |A11|AUTO |NORM|180| of 48[341] mobY VECTOR 2
OM 30
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TABLE 8-9 STS-7 ATTITUDE TIMELINE

o MET | EVENT ( ATTITUDE ) ATT DEADBANDS DISC DAP EARTH SUN REMARKS
D/HH:MM:SS P,Y,R EULER SEQ MODE ATT |RATE RATE g | ®]|e [
Ro11 | Pitch| Yaw {deg)|{o/sec)| (o/sec) SEL|CONT |RCS
+7:45
4/02:33:00 DATA POINT 26 DAP CONFIG 2.0 0.20 0.15 |B8 IMAN |NORM +PITCH 1 PULSE
+7:46
4/02:34:00 INITIATE TRK TO -XLV, +ZVV ATT —- -~ - - 2.0 0.20 0.50 |ALIJAUTO INORM| --} --| --| -~] MNVR TIME = 1
EIG ANG = 30
TGT 2 +7:47
4/02:35:00 ALY, +ZWW ATT 90 ] LVLH 2.0 0.20 0.50 |[ALLJAUTO |NORM| 180] Of 59{320| BODY VECTOR 2
oM 0
+7:53
4/02:41:00 DATA POINT 47 DAP CONFIG 2.0 0.20 0.15 |B8 |[MAN |NORM +PITCH 1 PULSE
TGT 2 +7:54
4/02:42:00 REESTABLISH -XLV, +ZVV ATT 90 0 LVLH 2.0 0.20 0.50 [A11jAUTO |[NORM|180| €| 82;326 gﬁDY VECTOR 2
0
. +7:58
4/02:46:00 DATA POINT #8 DAP CONFIG 2.0 0.20 0.15 |B8 |MAN |NORM +PITCH 1 PULSE
TGT 2 +7:59
4/02:47:00 REESTABLISH -XLV, +7VV ATT 20 0 LVLH 2.0 0.20 0.50 [A1L{AUTO |NORM{1806} O] 98] 326 gODY VECTOR 2
M 0
+8:02
4/02:50:00 SK DAP CONFIG 2.0 0.20 0.15 |B9 |AUTO {NORM
+8:40
4/03:28:00 MNVR RMS TO CAPTURE POS 0.5 0.01 0.15 |B9 |AUTO |VERN
+8:42
4/03:30:00 SK DAP CONFIG 2.0 0.20 0.15 {B9 |AUTO |NORM
+8:45
4/03:33:00 AUTO MNVR TG INRTL APP ATT -— -- - -= 2.0 0.20 0.15 JA13|AUTO |NORM| --| -=]| ~= MNVR TIME = 12
EIG ANG = 142
+8:59
4/03:45:00 INRTL APP ATT 267.3 |1216.9 |362 INRTL 2.0 0.20 0.15 |A13]|AUTO [NGRM| 3]121]135]|248 PglﬁSEIPULSE/PULSE
LOW Z
+9:17
4/04:05:00 SPAS CAPTURE DAP CONFIG 2.0 0.20 0.15 [BI11[MAN |NORM FREE DRIFT
LOW 7
+9:30
4/04:18:00 SPAS BERTH DAP CONFIG 5.0 0.20 0.15 {AIA|AUTO |VERN
+9:37
4/04:25:00 INITIATE TRK TO -ZLV, +XVV ATT - - - - 0.5 0.01 0.1 |[B1I1|AUTO |VERN MNVR TIME = 24
EIG ANG = 170
TGT 2
4/04:49:00 =ILV, +XVV ATT ¢] 0 LVLH L0 0.02 0.25 |ALl |AUTO |VERN| 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 EARTH SUN REMARKS
(D/HH:MM:SS) (P,Y,R EULER SEQ) MODE ATT |RATE RATE SELIcoNT [res | @] 2] 6] @
Roll | Pitch| Yaw (deg)| {o/sec)| {o/sec)
4/05:55:00 AUTO MNVR TO TMU ALIGN ATT - -- - - L0 0.02 0.2 Al [AUTO JVERN| --| --] --| --| MNVR TIME = 13
EIG ANG = 152 |
-YST:48 ZUBENESCREMALT
4/06:08:00 IMU ALIGN ATT 83.5 | 145.7 {330.4 | INRTL 1.0 0.02 0.2 |Al |AUTO JVERN| 77| 98| B1] 63 -ZS5T:44 MERAK SEP 84.0
4/05:42 - 4/06:25
4/06:15:00 INITIATE TRK TO -ZLV NOSE ue - - - 1.0 0.02 0.2 |Al [AUTO |VERN| --| -=| ==} --| MNVR TIME = 13
FWD ATT EIG ANG = 149
TGT 2
4/06:28:00 -ILV NOSE FWD ATT 180 0 0 LVLH 1.0 0.02 0.2 |A1 [AUTO |VERN] 90] 0| 36| 77| BODY VECTOR 3
OM 180
4/17:55:00 AUTO MNVR TO TMD ALIGN ATT - -- - -— 1.0 0.02 0.2 [A1 |AUTO |VERN| ==} -l «=b ——1 MNYR TIME = 13
EIG ANG = 145
-Y5T:48 ZOBENESCHEMALT
4/18:08:00 IMU ALIGN ATT 83.5 [145.7 (330.4 | INRTL 1.0 0.02 0.2 Al |AUTO |VERN| 86[100| 81| 63| -ZST:44 MERAX  SEP 84.0
4/17:44 - 4/18:28
4/18:15:00 INITIATE TRK TO -ZLV, -XWV - -- -- - L0 0.02 0.2 {A]l |AUTO |VERN| ~-| --| -] -=! MNVR TIME = 9
EIG ANG = 108
TGT 2
4/18:24:00 =ILV, -XwW 0 130 4] LVLH 1.0 0.02 0.2 |Al |AUTO |VERN| 90| 0j131/308| BODY VECTOR 3
oM 0
4/19:40:00 DPS RECONFIG TO GNC 8 1.0 0.02 0.2 [Al [AUTO |VERN
4/19:45:00 FCS CHECXOUT APU START 5.0 0.2 0.2 {Al [AUTO |NORM
4/20:00:00 APU SHUTDOWN 1.0 0.02 0.2 Al |AUTO |VERN
MAN
4/20:05:00 SENSOR TEST N/A N/A N/A |AL PULSE VERN
4/21:15:00 REESTABLISH -ZLV, -XVV - - - -- 1.0 0.02 0.2 |Al |AUTO JVERN| ~--] -=] ==] ~-] MNVR TIME = 3
EIG ANG = 30
TGT 2
4/20:18:00 -ILY, -Xvy 0 180 0 LVLH 1.0 0.02 0.2 ]Al |AUTO |VERN| 90| 0] 114|221| BODY VECTOR 3
om0
4/21:10:00 RMS POWER UP DAP RECONFIG 5.0 0.2 0.15 |Al4|AUTC |[VERN
4/21:35:00 RMS CONTROL SYSTEM EVALUATION 5.0 0.2 0.15 [Als gﬁESE VERN FREE DRIFT
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TABLE §-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUBE ATT DEADBANDS | DISC DAP EARTH | SUN REMARKS
{D/HH:MM:5S) (P,Y,R EULER SEQ) | MOBE |“ATT [RATE RATE Jer ToonT IRes | 8| 2| @] @
Roll | Pitch] Yaw {deg)| {o/sec)| (o/sec)
4/22:09:00 | RMS/PRCS INTERACTION 5.0 | 0.2 0.15 |A10]AUTO |VERN
DAP RECONFIG
4/22:12:00 | ATT HOLD 151.8 [ 41.8 | 2.4 | INRTL | 5.0 | 0.2 0.15 |AI0JAUTO |[VERN[ 90| 0| 44|240| SUNSET -12 MIN
VAN EIG AXIS EIG ANG = 369
4/22:13:00 | INITIATE - PITCH ROTR 0.0} 0.5 0.15 |AL0]py'sp | NORM PO
Y 270 PLS RATE = .30/5
4/22:15:00 | TERMINATE - PITCHM 156.2 | 74.8 |345.9 | INRTL |10.0 | 0.5 0.15 |Alo ﬂﬁ['SE NORM| 115| 0| 38]283| FREE DRIFT
4/22:17:00 | ATT HOLD 155.2 | 74.8 [345.9 | INRTL | 5.0 [ 0.2 0.15 [Al0]|AUTO |vERN|107] 0| 38|283
AN EIG AXIS EIG ANG = 360
4/22:18:00 | INITIATE + ROLL ROTR |10.0 | 0.5 0.15 |A10[gy'cp | NORM PO
Yo PLS RATE = .39/5
4/22:20:00 | TERMINATE + ROLL 191.72 | 74.8 [345.9 | INRTL |10.0 | 0.5 0.15 |Al0 ';ﬁESE NORM| 94{324] 38|247] FREE DRIFT
4/22:22:00 | ATT HOLD 191.2 | 74.8 |345.9 { INRTL | 5.0 | 0.2 0.15 |A10|AUTO |VERN| 87|324| 38|247
MAN EIG AXIS EIG ANG = 360
4/22:26:00 | INITIATE - PITCH ROTR 0.0 | 0.5 0,15 |AI0|pyy o |NORM PO
Y 270 PLS RATE = .39/
4/22:28:00 | TERMINATE - PITCH 197.3 |110.2 [355.1 | INRTL |20.0 | 0.5 0.15 |Al0 ',','GESE NORM| 92]329{ 39|295| FREE ORIFT
4/22:30:00 | ATT HOLD 197.3 {110.2 {355.1 | INRTL | 5.0 | 0.2 0.15 [AI0]AUTO |VERN| 86|332] 39295
' VAN ETG AXIS  ETG ANG = 360
4/22:31:00 | INITIATE - ROLL ROTR 10.0 | 0.5 0.15 {A20]5y or |NORM P 180
Y 0 PLS RATE = .30/S
2/22:33:00 | TERMINATE - ROLL 161,3 {110.2 |355.1 | INTRL |10.0 | 0.5 0.15 [AlD I;Gfss NORM| 74| 12} 39|331| FREE DRIFT
4/22:35:00 | ATTITUDE HOLD 161.3 [110.2 {355.1 | INRTL | 5.0 | @.2 0.15 |A10{AUTO {VERN| 67| 15] 39{331
MAN £1G AXIS  EIG ANG = 360
4/22:36:00 | INITIATE - PITCH ROTR  ]10.0 | 0.5 0.15 |A20|pyy 'cp |NORM PO
Y 270 _PLS RATE = .39/§
4722:38:00 | TERMINATE - PITCH 167.6 | 145.4 |345.1 | INRTL {10.0 | 0.5 0.15 |AID gﬂfss NORM| 90| 17{ 72|381] FREE DRIFT
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS | DISC DAP EARTH | SN REMARKS
(D/HH:MM:SS) (P.Y,R EULER SEQ) | MODE [TATT JRATE | RATE [ oo TorToT6 [ 815 |
RoTl | Pitch| Yaw (deg)| (o/sec)| (o/sec)
4/22:40:00 | ATTITUDE HOLD 167.6 |145.4 [385.1 | INRTL | 5.0 | 0.2 | 0.15 |alojauTo |vern| 83| 19| 72|381
i ET6 AXTS ET6 ANG = 360
4/22:21:00 | INITIATE - ROLL ROR 1100 | 0.5 | 0.15 [ato|HANInoew P 180
YO PLS RATE = .39/S
4/22:43:00 | TERMINATE - ROLL 1316 |145.4 1345.1 0 IRTL |10.0 | 0.5 | 0.15 [Alo[War InoRM| 70| 57| 72| 17| FREE DRIFT
4/22:45:00 | ATTITUDE HOLD 131.6 |145.4 [345.1 | INRTL | 5.0 | 0.2 | o0.15 [Alo|avTo |vERN| 63| 60| 72| 17
- ET6 AXIS EIG ANG = 387
4/22:46:00 | INITIATE - PITCH ROR  |10.0 | 0.5 | o0.15 [a10|poN . |nory PO
Y 270 PLS RATE = .39/S
4/22:48:00 | TERMINATE - PITCH 46 |175.7 {320.7 | IRTL [10.0 | 0.5 | 0.15 |Al0 gﬁ?ss NORM| 72| 47]107| 17| FREE DRIFT
4/22:50:00 | ATTITUDE HOLD 46 |175.7 [320.7 | INRTL | 5.0 0.2 | 0.15 {Al0|AuTO |VERN{ 65| 45!107| 17
g ~ ET6 AXIS €16 ANG = 367
4/22:51:00 | INITIATE + ROLL ROR  10.0 | 0.5 | o0.15 [a10|RON. |now PO
Y0 PLS RATE = .39/$
4/22:53:00 | TERMINATE + ROLL 182 |175.7 {320.7 | INRTL |20.0 | 0.5 | 0.15 [al0 rgﬁfss norM| 53| 4107|341 FREE DRIFT
4/22:55:00 | ATTITUDE HOLD 182 |175.7 {3207 | INRTL | 5.0 ] 0.2 | 0.15 |Al0!AUTO [VERM| 46| 1107[381
4/22:66:00 | INITIATE -ZLV, -XVV - -- - - 5.0 | 0.2 0.15 |[A10]AUTO |VERN] --f --| -=! --| MNVR TIMF = 6 MIN
E16 ANG = 530
TCT 10 7
4/23:02:00 | -ILV, -XWV 0 |18 0 | wiH |5.0] 0.2 | 0.15 [al0]auto-|vern| 90| o|143|279| BODY VECTOR 3
oM 0
4/23:04:00 | LSS VIBRATION DAMPING 5.0 | 0.2 | 0.15 |A9 |AuTo {vERN
DAP RECONFIG
4/23:06:00 | ROLL DOUBLET 0.0 0.5 | 0.15 {A9 mss NORM FREE ORIFT
4/23:08:00 | -ZLV, -XWV o |10 0 |y |s5.0] 0.2 | 0.15 a9 {AuTo [vern| 90] o 139|249
4/23:09:00 | ROLL DOUBLET 0.0 | 0.5 | 0.15 a9 ’;GESE NORM FREE DRIFT
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS | DISC DAP EARTH | SUN REMARKS
(D/HH:MM:S5) (P,Y,R EULER SEQ) | MODE |"ATT JRATE | RATE |orTeont lncs 181 ® 12 ] ¢
Rol1 | Pitch] Yaw {deg)| {0/sec)| (o/sec)

4/23:11:00 | -ZLV, -XWV 0 |80 0 |LtH {50 0.2 | 0.15 |ag |AuTo |vERN| 90| of 134|237

4/23:12:00 | ROLL DOUBLET 0.0 0.5 | 0.5 [as holoonoRM FREE DRIFT

4/23:18:00 | -ZLV, -XVV 0 |80 o |wh {50 0.2 | 0.15 (A9 [AuTo |veErn| g0| of127|228

4/23:18:00 | ROLL DOUBLET 1.0 | 0.5 | 0.15 [a9 |V INoRM FREE DRIFT

4/23:20:00 | -ZLV, ~XVWV 0 |10 0 [LVH |5.0[ 0.2 | 0.15 |A9 |AUTO {VERN| 90| o01i0{220

4/23:21:00 | ROLL DOUBLET 0.0 | 0.5 | 0.15 (a9 [N Inorm FREE DRIFT

4/23:23:00 | -2LV, -XWV 0 |180 0 JWtH |50 0.2 | o0.15 {A9 [auTo |vERN| 90| o] 100|218

4/23:24:00 | ROLL DOUBLET 1.0 | 0.5 | 0.15 [Ag [hon[noRM FREE DRIFT

8/23:25:00 | INITIATE -ZLV S R — |50 0.2 | 0.15 |89 [AUTO [VERN| ==| ==| =] --{ MNVR TIME = 19 MIN
EI6 ANG = 164

4/23:48:00 | -7Lv, -XVV 0 180 0 [tvH |50 0.2 | 0.15 (a9 [auto |vern| 90| of 41f246

4/23:45:00 | DIRECT DRIVE BERTH DAP CONFIG 5.0 | 0.2 | 0.15 [A14{auT0 {veRn

5/00:10:00 | RMS POWER DOWN DAP RECONFIG 1.0] 0.02| 0.2 [AL [AUTO |vERN

5/05:55:00 | AUTO MNVR TO IMU ALIGN ATT S R . — {10| 0.02] 0.2 AL |AuTO |VERN| --| -=| --| --| MNVR TIME = 10
EIG ANG = 114
~Y5T:48 ZUBENESCHEMALT

5/06:05:00 | TMJ ALIGN ATT 83.5 [145.7 [330.4 | INRTL | 1.0 | 0.02 | 0.2 |AL |AUTO |vERn|107|103| 81| 63| -ZST:44 MERAK ~ SEP 84.0
5/05:46 - 5/06:28

5/06:15:00 | INITIATE TRK TO -ZLV NOSE R R R -~ | 1o 0.02{ 0.2 {AL|AUTO [VERR| --| -=| ==] --{ MNVR TIME = 14

FWD ATT EIG ANG = 167
_ TeT 2

5/06:20:00 | -ZLV NOSE FWD ATT 180 0 o {wn | Lo o0.02| o.2 [a1 {auro |vers| 90| ol 45| 2] BOOY vECTOR 3

M 180
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TABLE 9-9 STS-7 ATTITUDE TIMELINE

MET EVENT ATTITUDE ATT DEADBANDS DISC DAP EARTH SUN REMARKS
{D/HH:MM:55) {P,Y,R EULER SEQ) MODE ATT |RATE RATE SEL|conT [pes 1@ | ¢l 8| @
Roll | Pitch| Yaw {deg)| (o/sec)] (o/sec)
5/16:25:00 AUTO MNVR TO IMJ ALIGN ATT - -- -- - 1.0 0.02 0.2 JALl |AUTO |VERN| -=| --| -=! -=| MNVR TIME = 11
EIG ANG = 132
-YST:48 ZUBENESCHEMALT
5/16:36:00 IMU ALIGN ATT 83.5 ] 145.7 (330.4 | INRTL 1.0 0.02 0.2 |ALl |AUTO |VERN|111|105| 80| 62] -IST:44 MERAK  SEP 84.0
5/16:18 -~ 5/17:01
5/16:45:00 AUTO MNVR TO TAIL SUN ATT - -- -— - L0 0.02 0.2 |Al [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 |Al |AUTO |VERN| 29| 40| 176|180
5/18:00:00 DAP RECONFIG 3.0 0.2 0.5 [B1 [AUTO |NORM
5/19:36:00 AUTO MNVR TO IMU ALIGN ATT - -- -- - 3.0 0.2 0.5 |B1 [AUTO INORM| -=| =~} -- MNYR TIME = 3
EIG ANG = 72
-¥ST: 48 TORENESCHEMALT
5/18:39:00 IMJ ALIGN ATT 197.6 |308.0 | 39.1 | INRTL 3.0 0.2 0.5 |B1 |AUTQ |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 {B1 |AUTO [NORM| ==f ~o| —=| ==| MNVR TIME = &
EIG ANG = 95
~YST:43 RASALHAGUE
5/19:48:00 IMU VERIF ATT 261 329.6 | 39 INRTL 3.0 0.2 0.5 |BI |AUTO |NORM| 97| 83| 78119} -2ST:28 AL NAIR SEP 85.0
5/19:39 - 5/20:11
5/20:18:00 AUTO MNYR TO DEORBIT BURN ATT - -- - - 3.0 0.2 0.5 |B1 JAUTO |NORM| --1 «-| ==] -~| MNVR TIME = 4
EIG ANG = 115
5/20:22:00 DEORBIT BURN ATT 155 64 347 INRTL 3.0 0.2 0.5 |B1 |AUTO |NORM|147|179| 41|268
5/20:08:00 DPS CONFIG TO GNC 3 3.5 0.3 0.5 |* |[MAN *
5/22:23:38 DEORBIT IGNITION 3.5 0.3 0.5 |* |AUTO | * AV = 287.3 fps
AT = 02:36
5/22:28:00 AUTO MNVR TG EI-5 ATT - - -- -- 3.5 0.3 0.5 |* |AUTO | * =] ==} ==] ==] MNVR TIME = §
EIG ANG = 131
5/22:33:00 EI-5 ATT 187 295 29 INRTL 3.5 0.3 0.5 |* JAUTO | * 80) 179 119{ 229
5/22:45:20 EI-5 1 39 359 LVLHL 3.5 0.3 0.5 {* |AUTO | * |129|180|120|214
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ABBREVIATIONS /ACRONYMS

More complete compilations of abbreviations and
acronyms are available in the STS Glossary (Ref. 10).
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/

ABBREVIATIONS
ACRONYMS

ABS
ACTP
ACN
ACT
ADI
AGO
ALN
ANT
ADA
AOS
ATCS
ATO
ATT

BDA
BHD
BLKT
BANMS
BOT
BUC
BYP

CAL
CCTV
ccy
CDR
CDT
CHG
CL

ABBREVIATIONS /ACRONYMS

AB SORBER

AERODYNAMIC COEFFICIENTS IDENTIFICATION PACKAGE
ASCENSION ISLAND (STDN SITE)
ACTIVATE

ATTITUDE DIRECTION.INDICATOR
SANTIAGO, CHILE (STDN SITE)
ALTGNMENT

ANTENNA

ABORT ONCE AROUND

ACQUISITION OF SIGNAL

ACTIVE THERMAL CONTROL SYSTEM
ABORT TO ORBIT

ATTITUDE

BERMUDA ISLAND, BWI (STDN SITE)

BULKHEAD

BLANKET

BONN NEUTRAL MASS SPECTROMETER (SPAS EXPERIMENT)
BOTSWANA (STDN SITE)

BUCKHORN, CALIFORNIA (STON SITE)

BYPASS

CALIBRATION
CLOSED-CIRCUIT TV
CREWMAN COMMUNICATIONS UMBILICAL
COMMANDER
CENTRAL DAYLIGHT TIME
CHANGE
CHECKLIST
10-2
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CLN

CNTLS

c/0

COAS

CoM
CONFIG/CNFG
CST

C&W

DAP
D8
DEACT
DEY
DKR
DMP
DMS
DPLY
DSO
DTO

ECLS
EDW

EMU

ENA

ENT

EVA
EX/EXER

FC
FCS
FD

CLEAN

CONTROLS

CHECKOUT

CREWMAN OPTICAL ALIGNMENT SIGHT
COMMUN ICATIONS

CONFIGURATION

CENTRAL STANDARD TIME

CAUTION AND WARNING

DIGITAL AUTO PILOT

DEADBAND

DEACTIVATION

DISPLAY ELECTRONICS UNIT

DAKAR, SENEGAL (STDN SITE)

bump

DATA MANAGEMENT SYSTEM

DEPLOY

DETAILED SUPPLEMENTARY OBJECTIVE
DETAILED TEST OBJECTIVE

ENVIRONMENTAL CONTROL LIFE SUPPORT SYSTEM
EDWARDS AFB, CALIFORNIA (DEORB OPT SITE)

EXTRAVEHICULAR MOBILITY UNIT
ENABLE

ENTRY

EXTRAVEHICULAR ACTIVITY
EXERCISE

FUEL CELL
FLIGHT CONTROL SYSTEM
FREEZE DRIED
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FOF
FES
FM

FPL
FRD
F&S
FSO
FTO
F/u
FWD

GAS
GDS
GDX
GG
GMT
GNC
GPC
GRP
GSTDN
GWM

HAW
HK
HL
HP
HTR
HYD

MU
INH

FLIGHT DATA FILE

FLASH EVAPORATOR SYSTEM

FREQUENCY MODULATION

FRICTION PRESSURE LOSS (SPAS EXPERIMENT)
FLIGHT REQUIREMENTS DOCUMENT

FIRE AND SMOXE DETECTION

FUNCTIONAL SUPPLEMENTARY OBJECTIVE
FUNCTIONAL TEST OBJECTIVE

FOOD WARMER

FORWARD

GETAWAY SPECIAL

GOLDSTONE, CALIFORNIA (STON SITE, 1ST ANTENNA)
GOLDSTONE, CALIFORNIA (STDN SITE, 2ND ANTENNA)
GRAVITY GRADIENT

GREENWICH MEAN TIME

GUIDANCE NAVIGATION AND CONTROL

GENERAL PURPOSE COMPUTER

GROUP

GROUND SPACE TRACKING & DATA NETHWORK

GUAM TSLAND, U.S. (STDN SITE)

HAWATI (KAUAI, STDN SITE)

HOUSEKEEP ING

HI LOAD FLASH EVAPORATOR

HEAT PIPE EXPERIMENT (SPAS EXPERIMENT)
HEATER

HYDRAULIC

INERTIAL MEASUREMENT UNIT
INHIBIT
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INRTL
10S
IVA

KSC

LEH
LOS
LVLH

MAD
MAUS

MAX
MCC
MD
MDM
MEA
MECH
MECOI
MET
MIL
MILA
MLX
MNVR
MOMS

MPESS
MPM
MPS
MSG
MTVC

INERTIAL

INDTAN OCEAN (SGLS SITE)
INTRAVEHICULAR ACTIVITY

KENNEDY SPACE CENTER

LAUNCH/ENTRY HELMET
LOSS-OF-SIGNAL; LINE-OF-SIGHT
LOCAL VERTICAL LOCAL HORIZONTAL

MADRID, SPAIN (STDN SITE, IST ANTENNA)

MATERIAL WISSENSCHAFTLICHE AUTONOME EXPERIMENT
UNTER SCHWERELOSIGKEIT (SPAS AND 0STA-2 EXPERIMENT)

MADRID, SPAIN (STDN SITE, 2ND ANTENNA)

MISSION CONTROL CENTER

MIDDECK

MULTIPLEXER/DEMULTIPLEXER

MATERIALS EXPERIMENT ASSEMBLY (OSTA-2 EXPERIMENT)
MECHANISM; MECHANICAL

MAIN ENGINE CUTOFF

MISSION ELAPSED TIME

MERRITT ISLAND, FLORIDA (STON SITE)

MERRITT ISLAND LAUNCH AREA

MERRITT ISLAND, FLORIDA (STDN SITE, 2ND ANTENNA)
MANEUVER

MODULAR OPTOELECTRONIC MULTISPECTRAL SCANNER
(SPAS EXPERIMENT) :

MISSION PECULIAR EQUIPMENT SUPPORT STRUCTURE
MANTPULATOR POSITIONING MECHANISM
MAIN PROPULSION SYSTEM
MESSAGE
MANUAL THRUST VECTOR CONTROL
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NAV
NOR

01
OMS
0/0
oPS
ORB
ORR
OSTA

PALAPA
PAM
PAM-D
PCL
PCM
PCS
PKM
PL.
PLBD
PLD
PLT
PM
PMC
PMP
PRCS
PREP
PRO
PSA
PTC

NAVIGATION
NORTHRUP STRIP

OPERATIONAL INSTRUMENTATION

ORBITAL MANEUVERING SYSTEM

ON ORBIT

OPERATIONS ; OPERATIONAL SEQUENCE

ORBITER

ORRORAL VALLEY, AUSTRALIA (STDN SITE)

OFFICE OF SPACE AND TERRESTRIAL APPLICATIONS

PALAPA (PERUMTEL PAYLOAD)
PAYLOAD ASSIST MODULE

PAM, DELTA CLASS SPACECRAFT
PALLET COOLANT LOOP
PULSE-CODE MODULATION
PRESSURE CONTROL SYSTEM
PERIGEE KICK MOTOR

PAYLOAD

PAYLOAD BAY DOORS

PAYLOAD

PILOT

PHASE MODULATION

PRIVATE MEDICAL COMMUNICATION
pPumMp

PRIMARY REACTION CONTROL SYSTEM
PREPARATION

PROCEED

PRE/POST SLEEP ACTIVITY
PASSIVE THERMAL CONTROL
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PWRDN

RAD

RCS

REF
REFSMMAT
RELMAT
RF

RMS

ROT

RSET

RTC

SAA
S-8D
SCCE
SEL
SEP
SEQ
SPAS
SPC
SPLY
STDN
ST/S TRKR
STS
STW
Sw

SYS

tb
TORS

POWERDOWN

RADIATOR

REACTION CONTROL SYSTEM
REFERENCE

REFERENCE STABLE MEMBER MATRIX
RELATIVE MATRIX

RADIO FREQUENCY

REMOTE MANIPULATOR SYSTEM
ROTATION/ROTA FIELD

RESET

REAL-TIME COMMAND

SOUTH ATLANTIC ANOMALY

S-BAND

SOLAR CELL CALIBARATION EXPERIMENT (SPAS EXPERIMENT)
SELECT

SEPARATION

SEQUENCE

SHUTTLE PALLET SATELLITES
STORED PROGRAM COMMAND

SUPPLY

SPACE TRACKING & DATA NETWORK
STAR TRACKER

SPACE TRANSPORTATION SYSTEM
STOW

SWITCH

SYSTEM

TALKBACK
TRACKING AND DATA RELAY SATELLITE
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TELESAT
TERM

TH

TIG

TPR

UHF

VAC
VER
VRCS
VTR

WCS
WMC

XFER
X-POP

YAR
YESP
Y-POP

-ILV

TELESAT (CANADIAN PAYLAOD)
TERMINATE; TERMINAL
THEODOL ITE

TIME OF IGNITION
TELEPRINTER

ULTRA HIGH FREQUENCY

VACUUM

VERIFICATION

VERNIER REACTION CONTROL SYSTEM
VIDEO TAPE RECORDER

WIDEBAND
WASTE COLLECTION SYSTEM
WASTE MANAGEMENT COMPARTMENT

TRANSFER
X BODY AXIS PERPENDICULAR TO ORBIT PLANE

YARRAGADEE (STDN SITE)
YAW EARTH SENSOR PACKAGE (SPAS EXPERIMENT)
Y BODY AXIS PERPENDICULAR TO ORBIT PLANE

~Z LOCAL VERTICAL (-Z BODY AXIS TOWARDS EARTH)
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