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INTRODUCTION

STS-11 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, EVA, Rendezvous
and Entry Checklists. For continuity, the entire flight 1s shown 1n the
summary level timeline,

This on-orbit timeline satisfies the objectives specified in the Flight
Definition and Requirements Directive (Ref. 1) and the requirements of
the STS-11 Flight Requirements Document (Ref. 2). Additionally, FRD
changes up to #2 (December 1983) have been implemented,

The flight profile (Cycle 2, Revision A, trajectory data, Ref. 3) used
for this Crew Activity Plan is for a launch date of January 29, 1984,
13:00 GMT. The GMT times and dates on the summary timeline as well as
the inertial attitudes in the attitude timeline have been updated to
reflect the scheduled launch date of January 30, 1984, 13:00 GMT.
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TIMELINE FORMAT SYMBOL NOMENCLATURE

1-1
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Al

FORMAT SYMBOL NOMENCLATURE

1.

Qverview Timeline

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

a.

TIMESCALE - The time reference used on this format is
cumulative Mission Elapsed Time (MET) expressed in days and
hours. MET is referenced to liftoff, 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 Abbreviations/Acronyms
section of this CAP. ‘

ORBIT and DAY/NIGHT

1) Orbit - Indicates which orbit the spacecraft is in by
numerical sequence. The beginning of an orbit occurs
when the Orbiter crosses the Earth's equator going
from the southern to the northern hemisphere {as-
cending node). The succession of orbits is numbered
in this column starting with Orbit 1 for launch.

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

Summary Level Timeline (12-Hr Timespan)

The following letters (a=-f) refer to those highlighted in
Figure 1-27

al

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

CREWMAN (CDR, PLT, MS1, MS2, MS3) - This is the crewman
column of the format, where titles of scheduled ac-
tivities are shown for the commander {(CDR), pilot (PLT),
and each mission specialist (MS1, MS2, MS3) at the
appropriate times in the flight.

1-3 STS-11/FIN
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DAY/NIGHT and ORBIT

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

2) Orbit - Indicates which orbit the spacecraft is in by
numerical sequence. The beginning of an orbit occurs
when the Orbiter crosses the Earth's equator going
from the southern to the northern hemisphere (as-
cending node). The succession of orbits is numbered
in this column starting with Orbit 1 for launch.

GSTDN COVERAGE - The GSTDN communication coverage periods
are identified 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 identi-
fied 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
which is based upon an unblocked 1ine-of-sight between the
Ku-Band antenna and TDRS.

ATTITUDE - The attitude of the vehicle (-ZLV, IMU, etc.) is
shown in this column.

1-5 STS-11/FIN
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Detailed Level Timeline (5-Hr Timespan)

The following letters (a-i) refer to those highlighted in
Figure 1-3,

a. TDRS - The TDRS communication coverage periods are identi-
fied in this area, with a vertical 1line indicating when
there is a line-of-sight between TDRS and the Orbiter. The
boxed areas indicate when there is Ku-Band communication
which is based upon an unblocked line-of sight between the
Ku-Band antenna and TDRS.

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

c. DAY/NIGHT CYCLE - In this column a solid bar indicates the
period when the Orbiter and Earth are in darkness. A
slashed 1ine indicates when the Orbiter is in daylight but
the Earth beneath the Orbiter is still in darkness
(terminator).

d. ORBIT - Indicates which orbit the spacecraft is in by
numerical sequence. Orbit 1 begins at 1iftoff with sub-
sequent orbits starting when the Earth's equator is crossed
(ascending node).

e. 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
either DAP A or DAP B, The DAP reference without paren-
theses indicates the 'active' DAP for that time period on
the page. Table 9-11 identifies the various configurations
for DAP A and DAP B that are used.

f. ATTITUDE - Indicates Orbiter attitude.

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

h. CREWMAN COLUMNS - The activities for the CDR, PLT, MS1,
MS2 and MS3 are scheduled in this area.

1. 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,
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FLLIGHT DAY 3 DEPLOYMENT

QVERVIEW

The Flight Day 3 PAM DEPLOY timeline is designed to accommodate delaying
either WESTAR or PALAPA deployment until the 33A PXM opportunity. Flight
Days 1 and 2 were assumed to have been otherwise nominal. The FD3 DEPLOY
timeline is entered immediately foilowing the 20A PKM opportunity at MET
1/04:25. Return to the nominal timeline at MEY 2/01:20, for DTO 0811
RENDEZVOUS, SHORT RANGE, with exceptions detailed on attached timeline.

RMS - The following quidelines for RMS operaticns are implemented:

o The RMS Witness Plate Operations will be scheduied for the second
PAM/PAYLOAD deployment, either Westar or Palapa.

e The RMS Checkout will be reschedulied to occur after the second PAM/
PAYLOAD deployment. In that case, however, it will be rescheduled
to occur on FD4, during a VRCS Attitude Hold period of the Long
Range Rendezvous Test,

PAM/PAYLOAD THERMAL CONDITIONING - An opportunity is available to orient
the orbiter JTop-to-sun on orbits 21 and 22, if required for PAM/PAYLOAD
thermal conditioning.

MLR - In the case of a FD3 DEPLOY, it is preferred to meet the requirement
to activate the MLR within 36 hours after launch and accept the conse-
quences of violation of the Low-G constraint.

ACTIVITIES T BE RESCHEDULED IN REAL-TIME

ACTIVITY NOMINAL MET
e RMS CHECKOUT 1/04:25
o CREW MODULE MEAS - DTO 321 1/21:25

- GAP MEASUREMENTS

e CREW MODLULE MEAS - DTO 321 1/22:10
- TAPE MEASUREMENTS

¢ CREW MODULE MEAS - D70 321 2/01:20
- ALIGNMENT MARKS

@ VTR SETUP (0Z - PAM DPLY) 1/22:35
¢ VTR PLAYBACK (02 - PAM DPLY) 1/22:45
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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 FD9, It therefore assumes that the nominal timeline
has already been accomplished.

A Perigee Adjust burn is required at MET 007:22:22 in order to yield
a daylight landing opportunity on FD10.

The primary landing site on FD10 is for KSC at MET 008:23:09 which
is 2 min 22 sec after sunrise. The crossrange is 679 nm.
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HI-PRIORITY MISSION

The HI-PRIORITY MISSION is a 96-hr mission with landing on FD5.

The following priority activities, as defined by the FRD are
scheduled:

(1) PALAPA - B Deployment
(1) WESTAR Deployment

2) DTO 0607 - MMU

3} DTO 0614 - MFR

MLR
(4) DTO 0811,0812 - RENDEZVOUS, ONE DAY TEST
Other activities will be scheduled to the maximum extent possible.

Activities considered as shopping list are:
Cinema 360 In-Cabin Middeck Activities
Balance of RME Data Takes
GAS
DTO 321 Crew Compartment Structure Deflection
DTO 777 CCTV Laser Ranging
DSO 201 Atmospheric Drag/Density Studies
DSO 901,902,903 Balance of Photo/TV opportunities

Activities considered not possible to schedule:
Cinema 360 In-Cabin RMS operator, EVA Prep, and FWD FLT Deck
Activities
Cinema 360 PLB SPAS Grapple, SPAS Unberth, and SPAS Docking
Activities
SPAS Solar Cell, Mass Spectrometer, Yaw Sensor Maneuver and
Friction Tests
DTO 808 EVA Fluid Transfer Connector Demo

FD1 and FD2 are nominal, except that the LEH PREBREATHE and 10.2 CABIN
DEPRESS are scheduled on FD2 in preparation for the FD3 EVA,

The primary landing site on FD5 is for KSC at MET 4/01:09, which is
approximately 2 minutes after sunrise. The crossrange is 433 nm.

ALTERNATE LANDING OPPORTUNITIES:

SITE ORBIT X-RNG MET
EDW 66 568 4/02:37
KSC 80 231 4/23:47

EDW 81 444 5/01:14
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CAP NOTES

CREW ACTIVITY PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

FLIGHT DESCRIPTION

STS-11 {0V09%) will launch from KSC on January 30, 1984,1nto a 165-nm
The mission duration will be 8 days
(~191 hrs). Nominal landing occurs at KSC on February 7, 1984.

orbit at an inclination of 28.45°.

Landing opportunities are:

Primary
Nominal Backup
Weather Alternate

Primary
1 Day Late*  Backup
Weather Alternate

Primary
2 Days Late* Backup
Weather Alternate

*Requires orbit adjust at nominal TIG

**Night landing
MAJOR EVENTS

LAUNCH (KSC)
MET (DD/HH:MM:SS)
Day of year
CST/GMT

MECO
TTMET (DD/HH:MM:SS)
ORBIT ha/hp (nm)

OMS-1
MET (DD/HH:MM:SS)
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

OMS-2

TMET (DD/HH:MM:SS)
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

WESTAR SEPARATION (OMS)
TMM:SS)
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

7-2

January 30, 1984
0/00:00:00

30

07:00/13:00

0/00:08:27
83 x -3

0/00:10:21
250.9
2:39

165 x 51

0/00:45:04
202.7
2:10
165 x 165

0/08:14:23
11

0:09.0

170 x 165

LANDING

ORBIT NO. SITE LOCAL TIME
128 KSC 7:19 EST
129 EDWx* 5:47 PST
129 EDWH* 5:47 PST
144 KSC 7:10 EST
NONE
144 EDW** 4:01 PST
159 KSCx* 5:25 EST
NONE.
160 EDWX* 3:51 PST

STS-11/FIN



PALAPA SEPARATION (OMS)

AV (fps)
AT (MM:5S)
ORBIT ha/hp (nm)

DTO 403 (OMS TO RCS #1)
MET (D ‘MM:
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

DTO 403 (OMS TO RCS #21

AV (fps) T

AT (MM:SS)

ORBIT ha/hp (nm)
ORBIT ADJUST BURN {OMS)

MET (DOD/HH:MM:SSY

AV (fps)

AT (MM:SS)

ORBIT ha/hp (nm)}
RENDEZVOUS DTOs (SEP)
TTMET (DO7HHEMMESST

AV {fps)

RENDEZVOUS DTOs (S2)

MET [DB/HH:MM:SS)
AV (fps)

RENDEZVOUS DTOs (F1)
AV (fps) o

RENDEZVCUS DTOs (NC)
AV (fps) o

RENDEZVOUS DTOs (NH)

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

RENDEZVOUS DTCs (NCC)
MET (D HUR

AV (fps)

RENDEZVOUS DTOs (TI)
AV (fps)
RENDEZVOUS DTOs (TF)

E :
AV (fps)

7-3

1/03:52:11
11.0
0:09.0

176 x 165

2/01:50:12
1.3

0:05.0

176 x 165

2/01:50:41
34.0
0:33
176 x 155

2/02:36:59
36.6
0:42.0

155 x 155

2/03:44:23

0.8

2/04:16:55

2/05:14:30

2/20:16:28

2/21:01:34

2/22:20:23

2/23:15:52

21.0

3/00:36:20
5.6
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MET (DD/HH:MM
LANDING (KSC)
MET lDU?HH:MM:

RENDEZVOUS DTOs (SEP)

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

DEORBIT BURN
:MM: SS)
AV (fps)

ENTRY INTERFACE
:$S)

SS)
Day of year
CST/GMT

B. CREW

1.

3/02:20:01
4.0
0:07.8

152 x 152

7/22:22:39
278.4

7/22:49:48

7/23:19:04
38
06:19/12:19

The crewmen responsible for performing an EVA, are: EV1 - MS3

and EV2 - MS2.

There will be five crewmen flying this mission, with each crewmen
assigned to the following tasks:

CDR  LEFT

PLT  RIGHT

MS1  ASC 4th/MIDDECK

MS2  CENTER

MS3  MIDDECK/ENTRY 4th

Mission Success, Vehicle and Crew
Safety, DPS, GNC, ECLS, Rendezvous
and IV-1 crewman

PDRS, SPAS Systems, HP-41 Programs,
EVA COMM, IFM and all Shuttle Systems
except DPS, ECLS and C&W

PAM-D/WESTAR, PDRS, all experiments
(including SPAS experiments) CCTV/VTR
and all movies (including CINEMA 360),
IRT DSO

PAM-D/PALAPA, EV-2 and center seatl
crewman (ascent/entry), RME

COMM, C&W, EV-1 Rendezvous, Still

Photography, Grid, Visual Observa-
tions, HP-41 loading and laser DSO

7-4 STS-11/FIN



C.

ORBITER SYSTEMS

1.

Communications and Instrumentation

a.

The Operational Instrumentation (OI} system will nominally
be managed from the ground through upliink RTC commands co-
ordinated with the crew.

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

There are 12 GSTDN sites available for on-orbit coverage:
ORR, GDS (GDX), MIL (MLX), BDA, HAW, GWM, AGO, ACN, MAD
(MAX), YAR, BOT, and DKR.

There are 3 GSTDN sites available for real-time TV: GDS
(GDX), MIL (MLX), and HAW.

There are 2 GSTDN sites available for UHF voice only: VYAR
and BOT.

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

TDRS is assumed to be in position (410W) for this edition
of the crew activity plan.

Guidance and Navigation

a.

The Orbiter state vector must be uplinked whenever downtrack
error in the on-board vector becomes greater than 20 nm, but
is usually uplinked when errors are much greater than 5 nm.
These are real-time calls. In addition, state vectors must
be uplinked for specified targets when utilizing an Orbiting
Vehicle as a TGT ID with Universal Pointing.

IMU alignments are scheduled approximately every 12 hours

in morning and evening activities and prior to major events
requiring low navigation uncertainty.
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3.

c. The on-orbit avionics configuration is listed below. This
is considered the group A powerdown configuration. Group B
powerdown may be used to further reduce electrical loads.

POWERDOWN GGROUP A

GPC 1 - GNC OPS 2
GPC 2 - GNC OPS 2
GPC 3 - FD OPS 3 (OFF)
GPC 4 - SM OPS 4
GPC 5 - BFS (OFF)
IMUs (3) - OPERATE
STAR TRACKERS (2) - ON
MASS MEMORY UNITS (2) - ON
FLIGHT-CRITICAL MDMs (8) - ON
POWERDOWN GROUP 8
GPC 1 - GNC OPS 2
GPC 2 - GNC OPS 2
GPC 3 - FD OPS 3 (OFF)
GPC 4 - SM OPS 4
GPC 5 - BFS (OFF)
™MUs (2) - OPERATE
STAR TRACKERS (2) - ON
MASS MEMORY UNITS (1) - ON
FLIGHT-CRITICAL MDMs (4) - ON

Environmental Control and Life Support Subsystem (ECLSS)

a. The C0? absorbers are installed for launch and entry and
are alternately replaced as needed.

b. The four supply water tanks and one waste water tank are
loaded for launch with volumes sufficient to meet an orbit 4
launch day deorbit opportunity with PLBDs failed closed
(TK A = 2%, TK B = 98%, 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.
Normally two supply water dumps will occur per flight day.
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 deactiva-
tion prior to seat ingress on entry day.
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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-Bank link 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 resoluticn desired.

E. TELEVISION/PHOTOGRAPHY

1.

The CCTV systems provide two color wide-angle cameras for in-
cabin coverage. There will also be four PLB TV cameras, and
two RMS TV cameras configured as follows:

Camera Lens
A(Port Fwd) CLA{Color Lens Assembly)
B(Port Aft)* MLA (Monochrome Lens Assembly)
C{Starboard Aft)* CLA
D(Starboard Fwd)) WLA(Wide Angle Lens Assembly)
EE(RMS End Effector) MLA
E1bow(RMS) WLA

*Camera equipped with laser range finder

The video tape recorder {VIR) is available with 30-min
cassettes.

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

Two Cinema 360 cameras, one in the crew compartment and one in
in the bay, will alsc be flown.

F. REMOTE MANIPULATOR SYSTEM
The RMS will be used and evaluated in the accomplishment of the
following DTOs:
1. DTO 0316, Upper Stage Plume Damage
Model Ver1f1cat1on (Witness Plate)
2. DTO 0607, MMU Capability Demonstration
3. DTO 0614, Manipulator Foot Restraint Evaluation
G. PAYLOADS
1. ACES (Acoustic Containerless Experiment System)

The ACES is a three-axis acoustic containment furnace ex-
periment which when activated performs a preprogrammed
sequence of operations on a material sample for a period of

2 hr (approx MET 0/22:45 to 01/00:45) and automatically shuts
off. The experiment hardware is contained in two airtight

canisters and operates off of two 28 Vdc utility power outlets
in the Orbiter middeck.
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CINEMA-360

The Cinema 360 is part of a joint endeavor agreement between
NASA and Cinema-360, Inc., a group of 3 planetariums, to produce
a color motion picture film of Shuttle Flight Operations from
launch to landing. Two 35mm 'Arriflex' motion picture cameras
-- one stowed in middeck with two extra film magazines, and a
second camera in the P/i. bay, starboard side, mounted in a
heated, pressurized 'GA5' can, viewing through an optical dome,
using a 'Fisheye' lens ~-- will be flown.

GAS (Get Away Special)

The GAS payload is a self-contained equipment package. Five GAS
payloads have been defined for STS-11 (G051, G004, G309, G008

and G349). Al1 GAS payloads on this flight require crew activa-
tion and deactivation of the experiments. GAS experiment activa-
tion and operaticn times are listed in Table 9-7. Payload G051
requires the crew to initiate 3 data takes during operation.

The GAS GO51 payload is from GTE laboratories and will study
modified optical and electrical properties of arc discharge
lamps when convective effects are eliminated. The experiment
desires three periods of VRCS attitude control lasting less
than one hour each.

The GAS G004 payload is by Utah State University. It is com-
posed of two experiments to study: thermocapillary flow in
liguid columns and capillary waves on water surfaces. Three
additional experiments: spore growth, three-dimensional
brownian motion, and dimensional stability are provided by
Aberdeen University of Aberdeen, Scotland.

The GAS G309 payload is by the y.,S. Air Force. The experiment
will investigate the probability and incidence of cosmic ray
induced errors in memory-type integrated circuits when flown

in a shuttle orbit. G309 is a reflight of a similar experiment
flown on STS-8.

The GAS GOO8 payload is by Utah State University. The first
experiment studies the separation of flux from solder while
soldering in a microgravity. This is a reflight of a similar
experiment flown on STS-4. An experiment contributed by the
University of Utah will study crystallization of a protein
sample. Brighton High School of Salt Lake City has contributed
an experiment to study seed germination in a microgravity
environment,

The GAS G349 payload is by NASA Goddard Space Flight Center.
The purpose of the payload is to monitor the effects of atomic
oxygen erosion. This is a reflight of a similar experiment
flown on STS-8.
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IEF (Isoelectric Focdsing)

Isoelectric focusing is obtained by applying a d.c. potential

on an electrolyte system in which the pH steadily increases

from the anode to the cathode. The objective of the Iso-
electric Focusing Experiment is to evaluate the effect of
electro-osmosis on isoelectric focusing in the absence of gravity
for a period of 1 hour and 30 minutes (approx MET 0/22:55 to
01/00:25). The 1EF is a completely self-contained assembly which
contains an array of eight columns of electrolyte solutions, a
battery power supply, supporting hardware, electronics, camera,
mirror, and strobe lights. The IEF will be installed in the
Orbiter middeck and will occupy the space of a single middeck
locker. It will mount to a single adapter plate. There is no
electrical power or data interface with the Orbiter. A single
switch is provided for crew activation of the experiment along
with an indicator for operations status.

MLR (Monodisperse Latex Reactor)

The MLR is designed to conduct experiments associated with the
manufacture of monodisperse latex particles in the near weight-
Tessness of space. The MLR package occupies the space of three
middeck lockers. It is activated via a single switch at MET
001/05:15 and runs continuously for 20 hours. Experiment events
are listed in Table 9-9.

MMU

The Manned Maneuvering Unit (MMU) is a modular, self-contained,
propulsive backpack designed to attach to the EMU. The MMU will
be used during the EVA to accomplish DTO 0607 (MMU CAPABILITY
DEMONSTRATION?, which will provide an end-to-end verification

of STS MMU/EVA capability. Two MMUs will be carried, one on

the starboard side and the other on the port side of the forward
cargo bay.

PALAPA-B2

The Palapa-B2 payload is a deployable upper stage spacecraft
powered by a Payload Assist Module (PAM) solid rocket motor.
The deployment opportunities are determined by constraints
imposed on the right ascension of the ascending node of the
parking orbit. Normally, a deployment at the descending node
of orbit 19 is planned, followed 45 minutes later by a PAM
Perigee Kick Motor (PKM) burn on the ascending node of orbit 20.
If the deployment has to be delayed, a second attempt will be
scheduled on FD 3 with an orbit 32D deployment and an orbit
33A PKM burn. PALAPA deployment events and times are present-
ed in Table 9-4.
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10.

RME (Radiation Monitoring Equipment)

The RME experiment is designed to measure radiation levels in
the Orbiter middeck at various times throughout the flight.
Experiment equipment includes the Handheld Radiation Monitor
{HRM-II1), a gamma and alectron dosimeter, and the Pocket REM
Meter (PRM), a neutron and proton dosimeter. The HRM-III will
operate four times during the mission, while the PRM will oper-
ate twice. RME activation and operation times are listed in
Table 9-8.

SPAS-01A (Shuttle Pallet Satellite)

The SPAS-01A mission will consist of attached operations during
which the following expariments are to be performed: Friction
Pressure Loss, Modular Opto-Electronic Multispectral Scanner,
Bonn Neutral Mass Spectrometer, Heat Pipes, Yaw Earth Sensor
Package, Solar Cell Calibration Equipment, and Material
Wissenschaftliche Autonome Experimente Unter Schwerelosigkeit.
SPAS-01A experiment activation times are listed in Table 9-5.

WESTAR-VI

The WESTAR payload is also a deployable upper stage spacecraft
powered by a PAM solid rocket motor. Again, the deployment
opportunities are determined by constraints imposed on the
right ascension of the ascending node of the orbit. Normally,
a deployment at the descending node of orbit 6 is planned,
followed 45 minutes later by a PAM PKM burn on the ascending
node of orbit 7. In case of a delay, deployment will be
rescheduled to orbit 32D on FD3 with an orbit 33A PKM. WESTAR
deployment events and times are presented in Table 9-3.
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ON-ORBIT CREW ACTIVITY
DETAILED TEST OBJECTIVES (DTOs),
DETAILED SUPPLEMENTARY OBJECTIVES (DSOs)
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DTOs/DS0s

INTRODUCTION

The following Table describes the scheduling data and rationale for on-

orbit crew activity related DT05/DSOs for STS-11,
(Ref. 1) was used for compiling this table.

8-2

The current FDRD
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TABLE 8-1 STS-11 ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

0T0/DS0 _ SCHEDULED
NUMBER TITLE (DD/HH:MM) (MET) SCHEDULING REMARKS
DTO 0316 | Upper Stage Plume Damage 1/04:23 Concurrent with second PAM-D PKM
Model Verification
DTO 0321 | Crew Compartment Structure 1/21:3C
Deflection Investigation 2/01:20
DTO 0403 | OMS to RCS 2/01:50
Interconnect
DTO 0602 | Cabin Atmosphere 2/22:10 Late as possible prior to 10.2 depress
Verification 4/22:00 Approximate midpoint of the 10.Z period
6/04:05 Near as possible to the end of the 10.2 period
DTO 0607 | MMU Capability 3/23:15 During first EVA on FD5
Demonstration .
DTO 0614 | Manipuiator Foot 3/23:15 During first EVA on FOS
Restraint Evaluation
DTO 0777 | CCTV Laser Ranging Test FD4 During DTO 0812 and the second EVA on FD7
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TABLE 8-1 STS-11 ON-ORBIT CREW

ACTIVITY RELATED DTOs/DSOs

DT0/DS0 SCHEDULED
NUMBER TITLE (DD/HH:MM) (MET) SCHEDULING REMARKS
DTO 0808 | EVA Fluid Transfer 5/22:00 During second EVA or FD7
Connector Valve
Demonstration
DTC 0811 | Rendezvous Systems and FD3 SEE FIGURE 8-1
Sensors Performance -
Short Range
DTG 0812 | Rendezvous Systems and FD4 SEE FIGURE 8-2
Sensors Performance -
Long Range
DSO 0201 | Atmospheric Drag/Density 3/01:00
Studies
DSO 0401 | Validation of Predictive Presleep Activity
Tests and Countermeasures
for Motion Sickness
DSO 0402 | Cardiovascular De- FD9 Fluid loading starts 90 minutes prior to EI

conditioning Assessment

8-4
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TABLE 8-1 (Cont)
DTO/DSO SCHEDULED
NUMBER TITLE (DD/HH:MM) (MET) SCHEDULING REMARKS
DSO 0901 | Docuhentary Television FD 1 02 -~ PAM Deploy
_FD 2 02 - PAM Deploy
“"FD 3 04 - IRT Deploy
FD 4 05 - IRT Rendezvous
«FD § 07 - EVA 1
FD 6 08 - Student Experiment
. FD 7 09 - EVA 2
FD 8 14 - Crew Conference (20 min duration; between 11:00
and 13:00 GMT)
DSO 0902 | Documentary Motion 1 16mm/01 - PAM Deploy
Picture Photography ' 70mm/01 - PAM Deploy
Fp 2 16mm/01 - PAM Deploy
70mm/01 - PAM Deploy
FD 3 16mm/03 - IRT Dply/Rndz
70mm/02 - IRT Dply/Rndz
FD 5 16mm/04 - EVA A/L IN/EG
16mm/05 - EVA Ops
70mm/03 - EVA Ops
. FD 6 16mm/07 - Student Experiment
FD 7 16mm/06 - RMS/SPAS
70mm/04 - RMS/SPAS
16mm/05 - EVA
70mm/03 - EVA Ops
FD S 16mm/10 = EI
DSO 0903 | Documentary Still FD 5 -35mm/01 - EVA/MMU Ops
Photography FD 7 35mm/01 - EVA/MMU Ops
FD ¢ 35mm/02 - Entry Interface

8-5

STS-11/FIN




RENDEZVOUS PROFILE - PHASE 1
(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME)

MAJOR EVENT
IRT DEPLOY

SEP BURN

INSTIATE IRT TRACK ,v

$2 BURN

S3 BURN

S3R BURN

F1 BURN

S TRK NAVIGATION

COAS NAVIGATION

SCALE IN NM

BEGIN DRIFTING SEP
TO ~140 NM
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RENDEZVOUS PROFILE - PHASE 2
(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME}
vV < A } + } }
-100
-4+-10
-R
DIN EVENT PET MAJOR EVENT
e—(1) 00:00 NC BURN
4_-‘—-(@ 00:08 S TRK NAVIGATION
l.—@ 00:45 NH BURN
e—(2) 01:35 S TRK NAVIGATION
02:03 NCC BURN SCALE 'N NM
DISTANCES ARE APPROXIMATE
4__——_C) 02:30 RADAR NAVIGATION
~—{7) 03:00 TRANSITION INITIATION (TI) BURN
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TABLES

- TABLE 9-1
ACES EXPERIMENT ACTIVATION AND OPERATION TIMES

EVENT APPROX MET DURATION
(D/HH:MM) (HH/MM)
ACES ACTIVATION 00/22:45 02:00
ACES DEACTIVATION Automatic --
. TABLE 9-2
IEF EXPERIMENT ACTIVATION AND OPERATION TIMES
EVENT APPROX MET DURATION
(D/HH:MM) (HH/MM)
IEF ACTIVATION 0/22:55 01:30
IEF DEACTIVATION Automatic -
TABLE 9-3

WESTAR DEPLOYMENT EVENTS AND TIMES
(ORBIT 7A PKM BURN)

EVENT MET (D/HH:MM) | DEPLOY MINUS (HH:MM)
PREDEPLOY CHECKOUT | 0/06:59 01:00
MNVR TO DEPLOY ATT 0/07:19 00:40
MECHANICAL SEQUENCE START | 0/07: 44 00: 15
TERMINAL SEQUENCE | 0/07:56 00:03
DEPLOY 0/07:59:23 00:00
OMS SEP MNVR 0/08:14 (+)00:15
WINDOW PROTECT MNVR 0/08:28 (+)00:29
PKM IGNITION 0/08:44 (+)00: 45
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TABLE 9-4
PALAPA DEPLOVMENT EYENTS AND TIMES
(ORBIT 20A PKM BURN)

EVEN%_ MET (D/HH:MM) | DEPLOY MINUS (HH:MM)
PREDEPLOY CHECKOUT 1702:37 01:00
MNVR TO DEPLOY ATT 1/02:57 00:40
MECHANICAL SEQUENCE START 1/03:22 00:18
TERMINAL SEQUENCE 1/03:34 00:03
DEPLOY 1/03:37:11 00:00
OMS SEP MNVR 1/03:52 (+)00:15
WINDOW PROTECT MNVR t 1/04:06 {+}00:29
PKM IGNITION 1/04:z2 {+)00:45
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TABLE 9-5
SPAS EYPERIMENT ACTIVATION AND OPERATION TIMES

RPPROX MET ™ DURATTON
EVENT (D/HH: M) (HH: MM)
ACTIVATION (ATTACHED) 1/05:20 19:10
3/62:25 65: 10
SYSTEM CHECKOUT 1/05:30 1:15
BNMS
CAL 3/02:35 3:05
GLOW 1 4/20:30 0:35
GLOW II 4723:45 (:4C
BACKGROUND 5/05: 50 0140
BACKGROUND 5/163 20 0:40
FPL 5/00: 20 1:10
HP 3/05:50 38:10
MAUS-1 3/07:45 12:50
MAUS-2 3/07:50 12:55
MOMS 1/06:15 19:10
3/04:10 63:25
SCCE 8721130 0:30
5/03:30 0:30
YESP
NIGHT 4/21:05 0:20
5/01:35 - 0:20
DAY 5/01:55 0:35
DEACTIVATION (ATTACHED) 5/19:35 0:10
ACTIVATION (DETACHED) 5/19: 45 5130
BNMS
PERIODIC 5/20:00 1:50
BACKGROUND 5/21:50 3:10
9-4
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TABLE 9-8

CSTUDENT EXPERIMENT OPERATION TIMES
AEM (ANIMAL ENCLOSURE MODULE)

APPROX MET

EVERT (D/HH: MM)
LIGHTS OFF 0/07:00
LIGHTS ON 0/20:30
DATA & LIGHTS OFF 1/06:30
LIGHTS O 1/19:00
VTR/DATA & LIGHTS. OFF 2/06:00
LIGHTS ON 2/18:00
DATA & LIGHTS OFF 3/05:00
LIGHTS ON 3/17:30
DATA & LIGHTS OFF 4/04:30
LIGHTS ON 4717:30
VIR/DATA & LIGHTS OFF 5/04:30
LIGHTS ON 5/17:30
DATA & LIGHTS OFF ©6/04:30
LIGHTS ON 5/17:30
VTR/DATA & LIGHTS OFF 7/04:30
LIGHTS ON 7/17:30
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TABLE 9-7
GAS EXPERIMENT ACTIVATICN AND OPERATION TIMES

o "APPROX MET BURAT TON

GROUP EVENT (D/HH M) (=)
GAS ENCDR UNSTOW/SETUP | 0/01:55 00:15

A GAS GO51 ACTIVATION 2/04:55 23120
GAS G309 ACTIVATION 119:35
GAS G349 ACTIVATION _ 119:35

B GAS GOO4 ACTIVATION 3/04:15 96:15
GAS GOO8 ACTIVATION 96:15
GAS GO5 EXP 1 STOP -
GAS G051 EXP 2 40:30

c GAS GO51 EXP 2 STOP 4/20:45 --

D _DELETED

E GAS GO51 EXP 3 5/19:25 23:35

N :

F GAS GO51 DEACTIVATION 6/19;00 -~

6 GAS G004 DEACTIVATION 7/04:30 .-
GAS G309 DEACTIVATION -
GAS GOO8 DEACTIVATION .-
GAS 6349 DEACTIVATION -
GAS ENCDR STOM 7/18:30 00:15
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TABLE 9-8
RADTATION MONITORING EQUIPMENT (RME)
ACTIVATION AND OPERATION TIMES

) APPROX WET GORATION
EVENT (D/HH: M) (HH: MM)
HRM ACT | 0/23:00 1:35
DATA RCD | 1/00:35
ACT 3/00:20 1:40
DATA RCD | 3/02:00
ACT 5/00:25 2:45
DATA RCD | 5/03:10
ACT | 6/18:55 2:35
~ DATA RCD | 6/21:30
PRM ACT | 1/07:30 15:00
DATA RCD | 1/72:30
ACT | 5/03:25 15:55
DATA RCD | 5/19:20
TABLE 9-9
MLR EXPERIMENT ACTIVITY AND OPERATION TIMES
CVENT APROY MET T DURATION
{D/HH:MM) (HH:MM)
MLR OFF-POST INSERTION 0/03:50
MLR ACTIVATION 1/05:10 20:15
MLR STATUS 1/07:00
MLR DEACTIVATION 2/01:25
MLR POST DEACTIVATION 2/03:40
MLR DEORBIT
7/18:45
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TABLE 9-10

CINEMA=-360
CAMERA SCHEDULED SCENE
CABIN Fhz 01 - PAM DPLY
Fog 03 ~ RMS Activities
Fb6 02 - Middeck Activities
D7 G4 - EVA Prep
FD8 05 - FWD F1t Deck Activities
PLB FD§ g1 - MM OPS
02 - MFR 0OPS
Fp7 03 - BMS Uncradle
04 = SPAS Grappie
05 - SPAS Unbevth
06 = SPAS Docking
g.8

STS-11/FIN



TABLE 9-11

DAP A CONFIGURATIGHNS
Al* | A2 A3 A4 Ab A6 A7 A8 AS A1Q0 1 ALY
TRANSLATION
PULSE ft/sec 6.10 |0.10 |0.10 {0.10 |0.10 [0.1C |0.25 |0.25 {0.10 |0.05 }0.05
ROTATION
DSC RT NORM O/sec 10.200;0.400|0.200!0.200!0.40010.200{0.800(0.200{0.2000.20010.150
VERN Ofsec ;0.70010.400,0.20010.00810.26010.20010.250/0.20010.200,0.209:0.200
PULSE NORM Ofsec (0.10 {0.10 {0.30 10.10 i0.40 (0.10 [0.10 {0.05 |0.10 (0.10 |0.05
VERN S/sec 10.010[0.01010.01010.01010.200{0.01010.01010.01010.010:0.010{0.010
COMP  NORM O/sec | .00 | .00 { .00 | .00 { .00 | .00 | .00 } .00 | .0G | .OC | .CO
VERN 9/sec | .000| .000| .0O0} .000; .00G| .0CO} .000| .0OO| .0O0| .GOC| .0GO
DEADBAND
ATT NORM (deg) {5.000(1.00 [5.00 [1.00 {5.00 [5.00 |O. 1.0¢ |2.00 {2.00 {2.00
VERN {deg) 11.000:1.00010.070:1.000{1.00011.000(1.00 11,000:11,000:0.500:0.300
RATE  NORM O/sec {0.20 {0.2C ;0.20 {0.20 {0.20 {0.20 |0.20 |0.20 [0.2C {0.20 0.20
VERN O/sec | .020¢ .020! .020¢{ .010} .020; .020| .010| .01C| .020| .020{0.300
IJET GPT
p 1 1 3 1 1 3 1 1 1 1 1
Y 1 1 3 3 1 3 1 1 1 1 1
CNTL ACCEL 0 0 0 0 0 0 G 0 0 0 0
*1-Toaded OPS-2 DAP Configuration
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TABLE 9-11 (Cont)
DAP B CONFIGURATIONS

Bi* | B2 B3 B4 B5 B6 B7 B8 B9 Bio | Bl1
[ TRANSLATION
PULSE ft/sec 0.02 {0.02 |0.02 {0.02 [0.02 |0.05 [0.01 [0.01 {0.05 [G.05 ]0.01
[ROTATION
DSC RT NORM O/sec {0.500{0.200{0.280{0.20010.200|0.500{0.500{0,200{0.150{0.150:0.15
VERN C/sec (0.20010.2060(0.200(0.008(0.016(0.2005.2000.050,0.15010.150/0.050
PULSE NORM O/sec [0.04 10.04 [0.04 |0.04 |G.04 10.04 {0.04 10.10 10.05 (C.05 [C.0%
VERN Gfcer 100021000210 00210 00210.00210.00210.002!0.010:0.010:10.01010.010
COMP  NORM Ofsec | ,OG | .00 | .OO | .00 | .00 | .00 | .00 § .00 | .00 6e 1,00
VERN Ofsec | .000| .000| .000] .00C|{ .0QO; .000{ .000; .000; .GOG| .000; .00C
DEADBAND
ATT NORM {deg) {3.00 {3.00 [3.00 |0.30 [3.00 {2.00 {2.00 |5.00 |3.00 |3.00 {2.CO
( VERN (deg) 11.00011.00011.000:0.10010.033!1.000!0.500,0,25015.00 :5.00010.049
KATE  NORM C/sec (0.20 {0.20 {0.20 ;0.20 10.20 [0.20 {0.20 10.20 [0.20 10.20 10.20
VERN Ofsec | .02Gi .020¢ .020! (010, .02G; .020% .020} .01C| .200, .200:0.01C
JET OPT
p 1 3 i 1 3 i 1 1 3 3 1
¥ 1 3 1 3 3 i 1 1 3 3 1
CNTL ACCEL 0 0 0 0 8] 0 0 0 0 3 0
*1-loaded 0PS-2 DAP Configuration
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DAP A7
TRANSLATION
PURPOSE : 0.25 1  PULSE
IUS STAR SCAN ROTATION
0.800 2  DSC RT NORM
9.250 3 VERN
.10 4 PULSE NORM
eEId 5 VERN
b8 6  COMP NORM
000 7 VERN
DEADBAND
. 0.20 B ATT  NORM
_6Igd 9 VERN
0.20 10  RATE  NORM
JIT 1 VERN
1 12 J¥ET T P
T 13 Y
0 14  CNTL ACCEL
$TS-11/0/8AS
- _ STS-11/0/8AS ~
~+H _+ As
| ° + +

(reduced copy)
9-15 STS-11/FIN



B . +

A7
- - - As -
DAP A8
TRANSLATION
PURPOSE : 0.25 1 PULSE
IUS DEPLOY ROTATION
0.200 2  DSCRT NORM
6200 3 VERN
8.05 4  PULSE NORM
00T s VERN
080 6 O NORM
Q008 7 YERN
DEADBAND
1.00 8 ATT  NORM
1506 9 VERN
0.20 10 RATE  NORM
JI0 1 VERN
1 12 JETO®T P
I 13 ¥
0 14  (NTL ACCEL
STS-11/0/BAS
_ STS-11/0/84S _
+ + A9 l
T .
+ A
A8 1
- - - 29 -
DAP A% TRANSLATION
0.10 1  PULSE
PURPOSE :
RQTATION
R?mzezvous o.g Q0 2  DSE RT NGRM
DTG 0811 & 0812) 5.280 3 VERN
0.0 4  PULSE NORM
0.8310 s VERN
80 6 oM NORM
02000 7 VERN
DEADBAND
2.00 8  ATT  NORM
_Lodg 9 VERN
0.20 10  RATE  NORM
J2ZT 1 YERN
1 12 JT T P
I 13 y
0 14 CNTL ACCEL
§TS.11/0/BAS
_ _ $T5-11/0/843 -
+ J{_ A10 ,
Top +

(reduced copy)
9-16 STS=11/FIN



AR

DAP AlD

PURPOSE:

PROY OPS
(DTO 0311 & 0812)

*

5T5-11/0/8A5

ToP

At

DAP A%
PURPOSE ;
SPAS GYRO DRIFT

S$T5-11/0/828

+

TP

}
1 ‘}*
- A1D -
TRANSLATION
0.65 1 PUSE
ROTATION
0,200 2 DSC AT NORM
0.2040 3 VERN
g.I0 4 PULSE  NORM
0. 0T0 s VERN
B0 6 oM NORM
08868 7 VERN
DEADBAND
_2.090 8 ATT NORM
0508 9 VERN
0.20 10 RATE  NORHM
J7Z3 1 VERN
1 12 JET T P
I 13 ¥
0 14  CNTL ACCEL
STS-11/0/BAS _
+ " +
+ 07+
- Al -
TRARSLATION
g.10 1 PULSE
ROTATION
8.200 2 0SC RT NORM
G.OTE 3 VERN
0.Tg 4 PULSE  NORM
0010 s VERN
00 6 COMP  NORM
L0080 7 VERN
BEADBAND
5,00 8 ATT  NORM
_0.300 ¢ VERN
0.20 10 RATE  NORM
0,020 11 VERN
1 12 ETOPT P
I 13 ¥
3 14 CONTL ACCEL

_l[_

3T5-11/0/BAS
Al2

(reduced copy)

9-17
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_+_

AN

DAP A2
PURPOSE: (Bl?nk)

STS-11/0/8AS

TOP

STS-11/0/BAS

TP

STE-11 /0/BAS

+o+
b

e

82
83

34
B
B6
7
B8
89
B10
Bl
Bi2

+ 4
(reduced copy)
g-18

| I T SR S A A O

STS-11/0/BAS

ToP

_.}"

A12
TRANSLATION
1 PULSE
ROTATION
2 DSC RT HORM
3 VERN
4  PULSE NORM
5 VERW
6 DM NORM
7 VERN
DEADBAND
&  ATT  NORM
g VERN
10 RATE  NORM
11 VERN

12 JEr oPY P
13 Y

14 ENTL ACCEL

TOP

PURPOSE

NOMINAL

PRCS IMJ ALIGN
TOP ~TO~SUN

TAIL QLY CON-
TROL BACKOUT
OMS & BCS BURNS

LOSS OF VERN
{TAIL ONLY)

LOSS OF VERN

GG MNVR

PAM DEPLOY

C0AS CAL

RENDEZV OUS

PROX OPS

YAW MNVR

MFR (PS

SPAS /RS OPS

SPAS GYRO DRIFT
(BYank)

B1

STS-11/FIN



Dar a1
PIRPOSE:
PRCS IMJ ALIGN
T@-T0-SUN

TAIL ONLY CONTROL BACKS
OMS & RCS BURNS

STS-11/0/8AS

TP

“%_

Bi

DAP B2
PURPOSE:

LOSS OF VERN
(TAIL OMLY)

STS-11/0/8A5

ToP

TRANSLATION
PULSE

ROTATION
! DSE RY HORM

uT VERS

PULSE  NORM
VERK
oM NORM
VERN

DEADBAND

ATT NORM
VERN

RATE  NORM
VERN

BT ®PT P
Y
CRTL ACCEL

575-11/0/845

-4
o

TRANSLATION
PULSE

ROTATION
DSC RT HORM
VERN
PULSE NORM
VERN
COMP  NORM
VERN
DEADBAND
ATT NORM
VERN

RATE  NORM
VERK

JET OFT P
Y

CNTL ACCEL

STS-1170/8A8

+ 4

{reduced copy)
a-19

B3

81

1%

i7
i8
19
20

21
22
23

24
25

26
27

28

w

B2

15

-

17
18
19
20
21

22
23

24
25
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27

28

—
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o
o
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1
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o
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H

o

=
LS
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fed to
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T®

+ —

_+_

B2
- o 83 -
AP B3
TRANSLATION
PURPOSE : PULSE 15 0.0 2
LOSS OF VERN ROTATION
(NOSE & TAIL) SCRTHNORM 16  0.200
GG MNVR VERN 17 0.200
PULSE NORM 1B 5.0 %
VERN 19 0002
0O NORM 20 Q0
VERN 21 000
DEADBAND
ATT  NORM 22 3.0 g
ooveaw 23 _I.00O
RATE NORM 24 0.20
VERN 25 J20
JEY OPT P 26 1
Y 2 I
CNTL ACCEL 28 0
STS-11/0/BAS
- _  _ ST5.11/0/8AS -
+ ot +
- + |
+ +
B3
- - T B4 -
" DAP B4
TRANSLATION
PURPOSE: PULSE 18 0,0 2
PAM DEPLOY ROTATION
OSC RT NORM 16 0.2009
YERN 17 g.% (8]
PULSE NORM 18 b7
VERN 19  0.002
COMP  NORM 20 a0
VERN 21 0070
DEADBAND
ATT  NORM 22 0.30
vERn 23 _0.J00
RATE NORM 24 0.2 0
VERN 25 0.0L0
JET T P 26 1
Y 27 3
CNTL ACCEL 28 0
§TS-11/0/BAS
- _  _ STS«11/0/FIN -
—+— +. 85
. + +

{(reduced copy)
9-20 STS-11/FIN



DAP BS
PURPQSE:
COAS CAL

STS-11/0/BAS

——

.h+‘ TOP
_+_

BS

DAP B8

PURPOSE:

RENDEZVQUS
{DTO 0811 & 0812)

ST5-11/0/BAS

_+.

ToP

TP

_+.

B4

as

TRAKSLATION
PULSE

ROTATION
DSC RY NORM

VERN
PULSE NORM
CONp

15

16
17
18
19
20
21

VERN
NORM
VERN

DEADBAND
ATT 22

23

NORM
VERN
24

RATE  NORM

VERN 25

JET T P 26
Y 27

CNTL ACCEL 28

STS-11/0/BAS

+ o+
__I_ + TP

TRANSLATION
PULSE

ROTATION

DSC RT NORM
VERN

PULSE NORM

VERN

NORM

VERN

comp

DEADBAND

ATT NORM

VERN

RATE  NORM

VERN

JET OPT P
Y 27

CNTL ACCEL

- ST5-11/0/8AS
BY
+ 4

{reduced copy)
9-21

4m

1o
H=3
tra

1 oIS

o oo
OO SO
DD g OO

1o

WO
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_|_

DAP B7
PURPOSE::

PROX OPS
(DTO 0811 & 0812)

STS-11/0/BAS

ToP
: B7
DAP B8
PURPQSE :
YAW MNVR
$15-11/0/8AS
ToP

+ o+

TRANSLATION
PULSE

ROTATION
DSC RT NORM
VERN
PULSE NORM
VERN
COMP NORM
VERN

DEADBAND
ATT NORM
VERN

RATE  NORM

VERN
JET OPT P
Y

CNTL ACCEL

STS-11/0/8AS
B8

TRANSLATION
PULSE

ROTATION
DSC RT NORM

VERN
PULSE HORM
VERN
NORM

VERN

Cow

DEADBAND
ATT NORM
VERN

RATE  NORM

VERN
JET OPT P
Y

CNTL ACCEL

$T5-11/0/8AS

it

{reduced copy)

g-22

™o

B?

ToP

B8

15

16
17
18
19

21
22
23

24
25

26
27

28

o
=y
L

[olcirgen

==
|SioloIaoo

[{=]
o

o)
Laad

© 1o

1ol o
=Y ToNTTL T
ISo|o|o T

-

B9

—+

1SN MO

=1

[E= N Lo Lo

+ +
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1O g
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STS-11/FIN



+

B8

DAP BS

PURPOSE :

MFR OPS
(DTO 0614)

STS-11/0/BAS

+
+

-y

ToP

+ +

B9

DAP B10

PURPOSE:

SPAS/RMS OPS

STS-11/0/8AS

TRANSLATION
PULSE

ROTATION
DSC RT NORM
VERN
PULSE  HORM
VERN
NORM
VERN

comp

DEADBAND

ATT NORM

VERN

RATE = NORM

" VERN
JET OPT P
Y

CNTL ACCEL

STS-11/0/8AS

15

17
18
19
20
21

22
23

24
25

26
27

28

TP

. g1

TRANSLATION
PULSE

ROTATION

DSC RT NORM
VERN

PULSE NORM

VERN

NORM

VERN

cowp

DEADBAND

ATT NORM

VERN

RATE  NORM

VERN
JET OPT P
Y

CNTL ACCEL

STS-11/0/BAS
B1i

Lo

{reduced copy)

ToP
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+

_.l._
_+- B1

810

PURPOSE:
SPAS GYRO

STS-11/0/8AS

1

PURPOSE: (81

STS-11/0/BAS

DAP B11

DRIFT

TP

DAP B12

ank)

ToP

-

_l_
_.|_

TRANSLATICN
PULSE

ROTATION

DSC RT NORM
VERN

PULSE NORM

VERN

NORM

VERN

cowp

DEADBAND

ATT NORM

VERN

RATE  NORM

VERN
JET OPT P
Y

CNTL ACCEL

STS-11/0/8AS

_*_ B12
+

TRANSLATION
PULSE

ROTATION
DSC RT NORM

VERN
PULSE

NORM
VERN
COMP  KORM

VERN

DEADBAND

ATT NORM

VERN

RATE  NORM

VERN
JET OPT P
Y

UNTL ACCEL

$15-11/0/BAS

+ +

{reduced copy)

9-24

ToP

B14

15

16
17
18
19
20
21

22
23

24
25

26
27

28

ToP

812

15

16
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19
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Te
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ST5-11/0/BAS

STS-11/0/8AS

_+_

Toe

TP
BACK COVER 'DAP BOOK'

(reduced copy)
9-25
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TABLE 9-12 ATTITUDE TIMELINE
MET MHYE OPTIOM DHF E-S REMARES EVEMT
B8R B3 43 MHYE  R+331.68 * LnSo @.3be| SUM [MALK MECO
F+248,558 BUTOIDE AT 3.58(T 37 |EMGINE
Y452, 58 * DE RT 8.38P 2283 [CUTOFF
@-80; 0% 30 | MHVR  R+335.84 * ST g.5@8| 3UH oMs 1 ATT
ip:la F+ 7.00 HUTODDE AT 2.58 T 52
Y+344, 88 * DB RT B.30|F 214
Boa@:1A:19{0MS IGHNITIOHN * npEc  B.508 DY =249 fpsilils 1
AUTO|DE AT 2.58 T = 18V =
# LB RT B.38
@-9@;2@: 88 [MNYR R+ 29,68 * DsC S8 SUN oMs 2 ATT
24145 F+153.06 HUTH | DOE RT 5.56 T 132
Y+359. 80 ® DE RT @.38|P 287
B-80:45:82 | 0ME IGHITIGOHN * DS 9. 5408 oY =283 fpz0Ms 2
AUTO | DE AT =.39 UT = 133 =
* LE RT 4a.38
gr@l:18: 68 TRK TET=2 Al nsc VEEO | EARTHLYLH  R+2BS | BIASED -ZLY
17:@5{EY=5¢ 9B,08,333,.60) |AUTO|DE AT S5.@8!T 348 F+ @|PLED OFEMIMG
oM=188.806 HORM | DE RT B.28(|P 234 Y+ B
SEZ130:88 | MHYR  R+268. 448 A1 SC @.288) SUM (-2 ST: 1 LMY ALIGH
41: 36 P+H195, 088 ARUTZ|DE AT 1.88|T 122)-Y 2T: 21 FARAIR AZ
Y+ 24.3508 VYERM|{DE RT @.83}P B3|2:15-2:5&
O-B2:5@:08 | TRK TGT=2 Rl LS50 ©.2608 [EARTHILYLH R+128]-ZLY HOSE FWD
@3:00:4¢ |EY=3( 98.98, ©.08) AUTO|DE AT 1.88|T <4 F+ @A
OM=186.088 VERM]DE RT B.925F 5] Y+ @
BoAFTI15:54 [MHVE R+ 18,28 Al DSC B8.200) SUN LEPLOY RTT
C1 R -] P+161.41 AUTO|DE RT 1.89(|T 99
Y+2Z9a.81 YERH|DE RT GB.82(FP 2587
B-@7:58:54 | DEFLOY B4 hsC 8.8 WESTAR DEPLOY
AUTS{DE AT B.18
VERM|DE RT B.@1
GoB2:091:54 [MEVR R+ Z4.08 A1 DIC B.2e8 | SUH oMs SER RTT
98: 48 F+119.088 AUTO(DE AT 1.887 154
Y+356. B4 WERM|DE RT 8.,82|P 2173
-85 1433 [0MS IGNITIOH A1 DECc 8.z280 DY = 11 fp=|WESTAR SEF
AJTD| DR AT S.02 UrT = 9.4 s |BURHN
HORM| DB BT 8.28

926 STS-11/FIN



TABLE 9-12 ATTITUDE TIMELINE
MET MHYR OFPTIOH IRHP E<E REMARES EVEHT
BoERr 1654 | TRE TGT=2 Al DEC B, 209 |ERRTH LYLH R+120|WESTAR MONITOR
18:11 | BV=3Y 30.488, B.88 AUTOJIE AT 1.B8(T 94 P+ BATT
OM=1308, 33 WERM|DE ET B.82|F & 4+ B
BB TRE TGT=2 A1 Isc &, 2808 |EARTH LYMLH R+ 22| WINDOW PROTECT
BW=S5(2584,86, 4Z.082 |AUTO|DE AT 1.88|T 182 F+ 15 ATT
OmM= =32.8n VERH|DE RT B.82[F 137 T+ 42
BrE8:43:54 | 5TOR A1 DEC &, 288 | SUM [IMETL ARTTITURE HOLD
AUTD|DE AT l.a|T 22 FOR FKM
VERH|{DE RT B.G82|F 111
B-oB8: 5588 | TRE TGET=2 Al Lo 8,288 |EARTH|LYLH R+126|-2LY HOSE FHD
A9:88: 05 | BY=3 9A,.88, B,882[|AUTO|DE AT 1.8 T 28 F+ @&
arM=136. 498 MEREM|DE RT B.82 P i Y+ @
B9 450808 | MHVE R+234.88 Al DEC B.288) SuUH -2 5T: 12 MU ALIGH AMD
S8:43 F+1&7. 54 AUTO | DE AT 1.8 |T 1z2(-% 3T: =1 CoRs CAL
¥W+350. 88 YERM|DE RT B.@2|P 182|9:58-18:125
Dol 18:08] TRE TGET=2 A1 nsc a.z288 [EARTHILYLH  R+188|-ZLY HOSE FWD
22:92 | BY¥=3¢ 94,88, B.04)AUTO|DE AT 1.88|T 98 F+ 8
OM=138, 49 VERW | DE RT 4.82}F 5] Y+ B
B-2d: 2808 | MHYRE R+ 10,3208 A1 DEC B.z2ea| SUN | -2 ST: 21 IMY ARLIGH
i g F+ 31.808 RUYTO|DE AT 1.88(T 7Fa|-% 5T: 17 FARIR A1l
T+324. 38 WERM)DE RT B.82(|F 177 |28:z2-21:86
Bo2addr g | TRE TET=2 Al ODSC  B.208 | EARTH|LYLH RE+120 -ZLYW HOSE FKD
S50 | BY=30 95,88, ©O.4900 |ALRTO|DE AT 1.88|T 94 F+ 8
OM=15&. 66 YERM|DE RT G.R2|F 5] Y+ A
lom2:rSerdd | MNY F+ d458.62 Al O 8.2e8] SUH LEFLOY RTT
gyl Ferlod. 44 HUTO|DB AT L.88)T 98
Y+293, 36 VERH|DE RT B.B2|P 2V&
1783 363 48 | DEPLOY B4 st a.ggz FALAFPA DEFLOY
AUTO|DE AT @.18
VERM|IE RT &.81
l-B3:23:142 MNVRE R+ 24.088 Rl Dzc B.z88| SUH DMS SEFP ATT
38142 F+ilz.d906 AUTO|DE AT 1.88|T 13
Y+356, 949 YERFHIDE RT @.82[F 283
1-83:31:42|0MS IGHITION Al DEC  @.200 | W = 11 +fp=|FALAFPA SEP
AUTODE AT S5.48 T = 9.2 = |EURH
NORM|DOE RT @.28

9-27
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TABLE 9-12 ATTITUDE TIMELINE |

HET | MHVYRE OPTIOHN nHFP E~-S REMARKS EVEMNT
1-8%:54:42 [ TRE TGET=2 Rl L=sc LE2BBEARTH|LYLH RE+128 |FALAFA MONITOR
55:59(BY=3¢ Q0.63, @.083|AUTO|[DE AT 1.80|T 58 F+ BIATT
oM=128.4a VYERNW|DE RT ©.B82|F g W+ B
1-84:B5:42 | TRE TGT=2 H1 DSC @.z28d |EARTH|LYLH R+ 18 {WIHDOW PROTECT
19: 29 BY=5(241.88, 18.882[AUTO|[DE AT 1.8@ |7 117 F+ Z9{ATT
o= il.&8 YERM{DE RT B.02|F 168 Y+ 18
178412142 | STOP Al OSC @.208[ SUHM | IMRTL R+2ZB&|{ATTITUDE HOLD
AUTO{DE AT 1.88|T 117 P+2@3 |FOR PR
VERMIDE RT B.82|FP 132 L -
1-,84532: 88| TRE TGT=& Al DSC @A, 200 {EARTH|LVYLH R+1828|~2LY HOSE FHI
45 25| EY=3¢ 28,28, 8.89>|/UTOJDE AT 1.@9|T 98 F+ B
OM=128. 06 YERM|DE RT @.82(P 8 Y+ @
1-85:37:88 | LYLH ROT AS nsc  a@.z288 IMU ALIGH
FREE ROTATIOH AREQUT|LYI.H|DE AT 1l.B68 LVWLH ROTATIONM
+¥ AHIS RATE=D.Z208 |YERMIDE RT H.42
1-89:82: 08| TRK TGT=2 Al DEC B.E@AB{EARTH|LYLH R+186|-ZLY HOSE FKID
B7:8G{EBY=37 98.808, B.ed4> AUTO|DE AT 1.69|T 28 P+ d
M=1580.88 VYERM|DE RT B.B2|F 8 e 8

1-8%:168:88 | TREK T= Al DSC 8.209 |ERRTH|LYLH R+ 8|-ZLY TAIL FHWD

TGET=2
25108 EYW=3¢ 98,806, B.688X|AUTO|DE AT L.@8|T 99 F+12d
OM= @, 88 VERN|DB RT B.BE|F 8 Y+ 8
1-19:13:@8|LYLH ROTY RS nsc g/, 2608 IMI ARLIGH
FREE RDTHTIDH ABEQUT|LVLH|DE AT 1.88 LWLH ROTATION
+% AAIS RATE=@.2088 |YERH|DE RET 9.82

H1l DEC ©.2@88{EARTHJLYLH R+ @|-ZLY THRIL FUWD
@.99: |AUTO|DE AT 1.48|T =@ F+138
YERWNIDE RT 8.02[F g - ¥+ B
2-81:2@: 88 | MHNYR  R+112.648 El D3C B, 288 SUNH RCES BURM ATT
== e P+ 27.48 AUTO|DE AT 1.86|T &2
T+335. 84 YERMN|DE RT B.B82|F 77
2/@1:58: 41 |RCS IGHITION 1 hEc 8. 58 Yy = 34 fps|RES HI-Z BUEH
MAH | DB AT .88 T = 32 = OREIT RDJUST
HORM{DE RT B.28 OTCO 483
2-82:15: 88 |MHVYE  R+154.508 Bl LSC B.288; SUH oMz BURH ATT
Zd:13 F+292.608 RUTO|DE AT 1.889 T 38
Y+ 13.88 VERHM|IE RT B.82[|FP 151
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TABLE 9-12

ATTITUDE TIMELINE

MET MHVR OFTIOH DHF E<S REMARKS ENMENT
2 B2 36T | 0OME IGHITION El DEC A, 583 v = 27 fp=|0MS RECIRC
AUTO)DE AT 3.86 OT = 24 =
HOEMIDE RT 9. 24
2 83186108 TRE TGET=z RS DsC  &.288 EARTH|LVLH R+ & IRT LEPLOY ATT
17138 BV=20180., 80, .88 |AUTO(DE AT 1.88[7 136 F+ =24
- OM= ©B.98 YERM|DE ET B.G2}F 5] Y+ 4
2783124021 1 DEPLOY R osc o, 260 DEFPLOY IRT
RUTO|DE AT 1.88
VERW|DE RT ©.82
283134108 TRK TGT=1 He DsSC B, 2a8 IRT TRACK
B=30C 9@.488, B.E0)[RUTO|DE AT 1.89
OM= @.88 YERN|DE RT 8.82
2-83:441 21 RCS IGHITION Ag DEC 8,260 DV =.8 fpz |SEFARATIOHN
LYLH|DR AT =.88 DT = 3.2 = [BURH
HORM|DE RT &.20
2-.823:45:80 ) TRK TGT=1 R OsC  8.288 IRT TRRCK
O BY=32C %@.858, B,80{AUTO|DE AT 1.88
OM= B.08 MERM|DE RT B.82
2-84: 18159 RCE IGHITION A9 DSC B.260 oY = 2 fpz [KFER 1 BURH
LVLH|DBE AT 2.88 IT = 11 =
NORM|LE RT G.22
2-04:12:88| TRE TGT=1 A3 Dsc  B.ze8 IRT TRRACK
B¥=3¢ 90.88, 9.68)|AUTO{DE AT 1.8
OM= @.84 VERMNIDE 3T B.082
285114245 RCS IGHITIAON A9 DsC E.zea ¥ = 2 fps |F1 EBUEH
LYLH[DB RT 2.H8@ DT = %1 =
HORM[DE RT 9.28
2-.85:15:868 | TREE TLT=1 A9 DS B.208 |EARTH IRT TRACK
EY=3¢ 98,08, @.88) | AUTO|DB AT 1.,88|T &
M= B.484 YERM|DE RT 8.8Z2|P 5
2-87: 15088 MHYR R+ 1B.2A H1 DsC  B.2883) SUN -2 5T: 21 IMJ ALIGH
29:45 F+ 3t.498 RUTO|DE AT 1.8@|T &3:-% 5T: 17 FRIR A1
Y+324., 30 YERM|IB RT 8.82(F 1F&|7188-7:53
2-8P135:88 | TRE TGT=2 Al DEC B.208 [EARTH|LYLH R+ 8|-ZL% TARIL FWD
B:281BY=3¢ 90.88, @,98)AUTO|DE AT 1.83|T 96 F+158
OM= &,88 YERH|DE RT @.82|F B Y+ 8
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TABLE 9-12 ATTITUDE TIMELINE
MET MHYRE_ OPTIOH IAF E-S REMARES EVEMT
2-17sd5:88 LVLH ROT RS Bzt 8,298 IML ALIGH
FREE ROTATIOM RECOUT|LWLH{DE AT 1.84 LVLH ROTHTION
+¥ AWIS RATE=8.260 |VERH|DE RET B.82
<18 1488 | TRK TGT=2 H1 DEC 9.208|EARTH|LYLH R+  E:-ZLYW TRIL FWD
19: 88 {EY=3 908,88, B.88)|AUTOJIDE AT 1.88(T 96 F+igg
o= 8.0 YERN|DE RT &.0z|F Bl Y+ B
2/20:@0:100 | MHYE R+1374, 064 H DEC E.288| SUH OMs MG RTT
B4 11 F+134.68 AUTS|DE AT 1.88(T 125 '
Y+ 25,88 YERM|[DE RT @.82([F l&z
2-20:16: 241 0M5 IGHITION A= nsc B.2060 W = 2T fps |HC EBURH
AUTO|DE AT Z.949 T = 28 =
HORM{DE RT &.28
27281 19: 068 TRK TGT=1 A DsC  B.288 ERARTH IRT TRRACE
BY=3¢ 90,448, G@.68:|AUTODE AT 1.@8}T 5]
OK= b.04a VYERNIDE RET g.02|F 5
2SZBs 4@ 88 | MHVRE R+1£66.58 B DEc B.5688] SUH HH BURM ATT
45: 22 P+ 14.58 ALITO)OE AT 2.868(T 53
Y+334, 58 HiIRM (DB RT b.2a|FP 17
2-,21:81 131 |RCS IGHITION A% DsEC &, zed LY = 53 fps |{HH EURHN
AUTQ{DE AT =2.688 T = 3 &
HORM|DE RT ©.20
2o21182:08 | TRE TGT=1 A3 DS A, 2EBERRTH IRT TREACK
EVW=3{ 9@.88, G.082{AUTO|DE AT 1.88)|7T B
oM= 8,44 MERN|DE KT B.82|F |
2,22113 142 RECS IGHITION A3 nsS @, z0a0 oY = .4 fps|HCC EURH
LYLH|DE AT 1.88 LT = & =
YERH|DB RT 8.82
2-/22: 2406 (TRE TGT=1 L DEC @, 260 IRT TRERACK
BY=3¢ 9@.8@, @,8@2|AUTO|DE AT 1.88
OM= 8.88 VERH|IE RT B,82
2,22150:00 |MHVRE  RE+153.49 Es Ds5C B, 588| SiUd TI BURM ARTT
5@ 57 P+258.80 RUTO|DE AT 2.88|T7 =4
Y+350.08 HORM{DE RT B.28}F 42
2/23116:212(0M3 IGHITIOHN A3 nsEc  9.288 DY = 2& fps|TI BURNM
AUTO|DE AT 2.098 LT = 27V =
MORM|DE RT B.2@
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TABLE 9-12 ATTITUDE TIMELINE
MHWYR DPTION LAF i’ REMARKS EVENT
113:88 TRE TGT=1 A% I5=Y I G R IRT TRRLCHK
Ev=3¢ 28,88, 8,88 |AUTO|DE AT 1.64
OM=@,.Q YERM|DE RT @.82
13624 |ROS IGHITION A3 Ds5C @, 288 f= 2,0 fps (FRCS SEF EURH
LYLH|DE AT 1.088
YERMH|DOR RT B.82
25188 | TRE TET=2 Al nsC 8. 284 LYLH  R+128 M SFEC CHL
SQ:00{EY=2C18%.48, @.80){AUTO | DE AT 1.84@ F+ 96 |RTT
OM=1328.88 VERM|DE RT B.B2 ¥+ G
15:00 | TRK TET= E H1 Lsc B8, z2Ra LYLH R+186|-ZLYW HOZE FUWD
S2p3aby=30 98.8 B.883 [AUTO|DE AT 1.04 F+ &
M= iuB.UD VYERHW|DE RET B.8:2 Y+ o8
12:88 LYLH ROT AS LSS O, 2680 IMU ALIGH
FREE ROTRTIOW REOUT|LWLH|DE AT l.88 LYWLH ROTATION
+x ARIS RATE=6.200 [YERM|DE RT &.82
4480 | TRE TET=2 H1 S0 B.2849 LVLH R+1i28)-2L% MOSE FRD
49:@8 | BV=3¢ 2@.86, B.88AUTO(DE AT 1.84 F+ @&
OM=133. 86 YERN|IE RT B.82 Y+ @
Se:ae|LYLH ROT )= LsC  B,z2aa IMU ALIGH
FREE ROTATIOW AEBOUT{LYLH|DE AT 1.48 LVLH ROTATIOHN
+¥ RxIS RATE=0.288 |YERN|DE RT 8,82
15:868 | TRE TGT= Al nsc 4,24 LYWLH R+18@ ) -ZLY HOSE FHWD
28: 88| BY=3( 98,808, B8.@8> | AUTCO|{IE AT 1.B&8 F+ &
OM=1&a,88 YERM]|DE RT @.82 ¥+ @
16: 88 | TRK TET=1 H3 DEC B.208 IRT TRACK
EV=3C SB3.88, B.002(AUTO|DE AT 1.98@
OM= Q.84 VERWM{DE RT ®.82
Z-22:4B8: 088 | TRE TGET=2 Al DSC  B. 266 LVLH R+ B|EBIASED +2WW
ST:B6 | BV=S(l0R,. 06, 320,082 JAUTO | DE RT 1.8 F+ SB[EVA RTT
M= @,68 YERH|DE RT &.82 THIZH
4871201808 |MHYE  R+263.408 A1 noc @, =08 Z 5T 17 IMy ALIGH
33149 P+135,.488 AUTO|DE AT 1,98 =Y ST: 21 FAIR A2
¥+ 24,50 VERMW|DE RT &.82 :11l - ViS5V
Ti140:8a | TRE TaT=2 Al DsECc  a.284 LH ER+ig@|-ZLY HOSE FUT
43:46 | BV=3¢C 98,0808, OH.08>{AUTO[DE RT 1.068 F+ @
OM=138. 564 VYERMIDE RT @.82 Y+ @
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TABLE 9-12

ATTITUDE TIMELINE

MET MHYE OFTION AP E-5 REMHEES EVEMT
417152 @@ LYLH ROT AS nsc  H.zoa IMU ALIGH
FREE ROTATION ABOUTILMLH|DE RT 1.48 LWLH ROTATIOH
+¥ RKIS RATE=B.2813 (YWERM{DE RT &.82
41817088 TRK TRT=2 A1 ST @.2APJEARTH|LYLH R+18&(-ZLY HOSE FWD
2280 [BY=3¢ S98.868, @.98>|AUTODE AT 1.80|T 94 P+ @
oM=1&6.459 VERH|DE RT B.82|F 5! T+ @
d-20:38: 88 | TRK TGT=2 Al DSC 9,209 |ERRTH|LWLH  R+128|GLOW I TEST
BH: QB[ EW=5CZE0,. 88, @.88) | AUTOILE AT 1.8@|T 36 F+388 | TARGETED FOR
OM=180, 806 YERM|DB RT &8.82|F a Y+ B1198,190,8
428 35:088 ) TREK TGT=2 H1 IS @,.284|EARTH|LVYLH R+120|GLOW I TEST
45:030 | BY=5(220,.88, A.84) |AUTO|DE AT 1.@8@(T laz2 FP+ies | TRRGETED FOR
OM=1586.84 VERM|DE RT B.82|F 126 Y+ 8| lge,1348,4
d-o20:4€: 088 TRE TET=2 A1 LS B.2808 |EARTH{LYLH R+1268(GLOW I TEZT
2i:@@:06 | BY=3{ 98,68, @,A8AUTD|DE AT 1.@6T 9& F+ 8|-ZL% HOSE FHD
OM=186. béa YERM|DE RT @.892|F g Y+ @|EMD OF TEST
d4-21:85: 88 TRE TGT=2 ED DEC A.8SBIEARTHILYLH R+128)YAM SEMSOR
G229 BY=3¢ 99.88, 8.8 |AUTO|DE AT B.25]T 24 F+ B|TEST ;3 STEFP =2
OM=198. 654 YERM|DE RT &.&l1|F B Y+ 18
42101320 TRE TaT=2 k= DS B.8SBIEARTH|LWLH  R+188 %AW SEHZOR
1E:4@ |[BY=3¢ 908,98, B.8993|AUTO|DE AT &8.25;T 98 F+ ®B|TEST 3 STEF 2
OM=z30. 4848 YERH|DE RT @.91;F 5] Y+ 2@ COMTIHUED
210170481 TRE TET=2 F1 LSC 9.288 ERRTH|LWLH R+138|-ZL% HOISE FMWD
13:28 |BY=3¢ SA,0Q, ©,0881|RUTO|DE AT 1.86|7 & P+ B|Y¥YAM SEHMSOR
QM=1&8. 08 VERM|DE RT 8.82(P 5] v+ B|TEET 3;STEF 3
4-21:38:08 (| TREK TLT=4 Al ISC B.268] SUHM JINRTL R+3 41 -251
47123 |pv=3c 92@8.989, §.881|AUTC|{DE AT 1.80|T 36 F+2 SCCE
OM=171i.48 YERN|DE RT @.082 P 339 Y+ 3
4-22:30:60 | TREE TGT=2 A1 DSC  @.209 | EARTH{LYLH R+188|-ZLY HOSE FHID
13: 19 BY=3¢ 20,08, ©.68>[AUTO(DE BT 1.88|T 39 F+ @
OM=158.,04 YERM|DE RT .82 |F 5 Y+ A
42314508 ] TRE TGT=2 Al DSC @,200 [EARTH|LYLH R+12@ GLOM II TEST
5@: 8@ |BY=5(220.808, ©@.883|AUTO|DE AT 1.@8|T 38 F+Z08 | TARGETED FOR
OM=1868. 06 WERN|DE RT @.82(F B T+ @B1188,1%0,8
4,23:50:00 | TRE TET=2 Hl D5C ©.208|EARTH|LYLH R+128|GLOW II TEST
S-A@: B2 3@ | BY=5(248, 00, a.88»|AUTO|DE AT 1.88|T 128 F+1Za
oM=138.868 WERM|IEB RT B.82[F 120 Y+ @
. 9-32 STS-11/FIN



TABLE 9-12 ATTITUDE TIMELINE

MET MHYR_GPTI10H TAE E-S REMARKS EVENT
S-8Q:17: 30| TRE  T5T=2 AL [DSC B, 288 [ERRTH|LWLH R+138|GLOM 11 TEST
3O:0E|EV=3¢ 96,80, 0,008 [AUTO|DE AT 1.68|T 5@ P+ @|-ZLY HOSE FKD
OM=1508. 08 VERH|DE RT @.02|F & Y+ ©|EMD OF TEST
S-B1:35:00|TRK  TGT=2 ES  |DSC B.DSE|EARTH|LYLH  R+188[vAWN SENSOR
38120 |EV¥=3¢ 98.088, ©.08)|AUTO[DE AT B.25|T 58 F+ @|TEST ; STEF 4
aM=175, B8 YERN|DE RT ©.01|F @ Y+ 35
S-@1:43:128|TRE  TGT=2 ES |DSC 0.053|EARTH{LYLH R+18@[YvAN SEMSOR
46:49|BY=3¢ 99.08, ©,00>|AUTO|DE HT @.25|T 9@ F+ @|TEST ; STEP 4
OM=168, B0 VERMN|DB RT @.61|F @ Y+348 | CONTINUED
S-E1:47:40|TRE  TGT=2 At |DSC 9.20@|EARTH|LYLH R+186[-ZLY HOSE FWID
49:2@|EY=3¢ 99.88, B.809){AUTO|DE AT 1.@a|T 98 P+ @|YAM SEMSOR
OM=126, 88 YERW|DE RT @.B2|P 8 v+ @|TEST ; STEF &
S/81:5S:80|TRK  TGT=2 BE& |DEC 8,858 |EARTH|LYLH R+128|YAN SENSOR
Sg:2@ |EY=3( 3@.090, @©.88)|AUTO|DE AT B.25|T 90 F+ @|TEST ; STEF 2
OM=198. a8 VERM|DE RT @.81|P @ Y+ 18
ScEZ1E3: 28 | TRE  TET=2 ES |DSC ©.850|EARTH{LWLH R+1508|vAM SEHZOR
AE:4@|BY=3¢ 92,00, @.608)|AUTO|[DE AT B.25|T 98 P+ B|TEST ; STEP
OM=289.88 YERN|DE RT B.81|F & Y+ 28 |CONTINUED
S-821@7:148 | TRE  TGT=2 Al |DSC @.200|EARTH|LYLH R+188|-ZLY MOSE FWD
A%:28 | EY=3¢ 99,08, 0.88) |AUTO|DE AT 1.88|T 98 P+ @|YAk SENSOR
OM=1808. 88 VERH|DE RT 8.82|P @ ¥+ B|TEST ; STER 3
S-32:11120 | TRE  TGT=2 B2 |D3C @.05@[EARTH|LYLH R+188[vAW SENIOR
14: 40 [BY=3¢ 90,88, ©.60) |[AUTO|DE AT B.25|T 209 F+ B|TEST ; STEP 4
OM=17@,08 VERN|DB RT B.81|P B ¥+356
S-@2:19:40|TRE  TGT=2 EZ  |DSC  ©9.0%58[EARTH|LYLH R+188[YvAW SEMSOR
23:8@ |BY=3¢( 9B.88, &.00)|AUTO[DE AT @.25|T 96 P+ @|TEST ; STEF 4
OM=166. Bd VERM|DE RT @.81(F @ Y +34@ | CONTINUED
S-@B2:24:08|TRK  TGT=2 Al |DSC  B.208 [EARTH|LYLH R+188|-ZLY HOSE FWD
25:40|BY¥=3¢ 9@.8@, @©.8d)|AUTO[DE AT t.88|T 28 P+ @|YAM SEMSOR
OM=186. AR WERH|DE RT @.82|F @ Y+ @|TEST ; STEP S
SoE3:32:08|TRE  TGT=4 Al |DSC  @.288| SUM | INRTL R+341[-2sI
47:19|BY=3¢ 90,80, @.80>|AUTO|DE AT 1.88|T 91 P+237 [SCCE
DM=173.12 YERN|DE RT &.82|FP 1 e 32
S R4:0@: @0 | TRK  TGT=2 Al [DSC B.280|EARTH{LVLH R+188[-ZLY HMOSE FUD
13:23|BY=3¢ 98.808, ©.087|AUTO|DE AT 1.80|T 3@ F+ @
aM=12@, 90 VERH|DE RT @8.82|FP @ Y+ @
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TABLE 9-12 ATTITUDE TIMELINE

MNYR OGP TIOHN IRFP REMARES EVEMT
TRE TGT=2 Hi nsc @, zea R+ @|+xLY EARY FWD
Bv=1{ ®B.04, B, @82 AUTDIDE AT 1,848 F+276
OM= @.B88 YERM|DE RT B.82 Y4+ B
LYLH EOT AS D& a. 288 I ALIGH
FREE EOTATION ARRBCUT|LVLH|DE AT .88 LWLH ROTATIOH
+4 RRIS EATE=8.,268@ |YERN|DE ET A.82
SoR51 12188 | TRE TLT=2 A1l nsC 288 R+ @ +XLY ERY FWD
EBVv=11« §.48a, d,ad»{AUTD|DE AT 1.096 F+2708
OM= @a.8a YERM|DIE RT B.82 T4+ B
LYLH ROT AS nDsc 8. 208 IMU ARLIGH
FREE ROTATIOW HEQUTILWLH|DE AT 1.848 LLWLH ROTHTIOH
+4 Hels ERTE=R, 2868 [YERWN|DB RT B.82
S716345: 88 TRE TGT=2 Hi = B, 288 F+ B (+aLY BRY FWI
By=11 8,34, 3,882 RUTO)DE AT 1.88 F+27E
OM= 8.88 YERM|DE RT B.82 T+ B8
5<16:25:08 | TRK TGT=2 A1l nsC @, 2@a RE+1388 | -2L% HOSE FWD
BW=30C 28.84, B, E@ JRUTO|DE AT L.948 F+ B
OM=1%&, a4 VERMW|DE RT @,82 Y+ B
5-/19:808: 8568 | TRE TGT=1 Al s B.z88 EMA ATT
Ev=50343.848, 42,682 [AUT2|DE RT (.84 TORS TRACE
oM= Z.8d YERHM|IDE RT 6,82
STOP Al ISC B.2a8 E+1381EVAR 2
MAH IDE AT 1.08 P+297
YERWIDE RT 6.82 Y4+ ¥2
BSEZY IR EE | TREE TGT=1 A1 nsC  @a.zag RETURK T
Ev=0d(342,.88, 493,882 |AUTQ|(DE AT 1.a@8 EYA ATT
OM= 2,84 VERHIDE RET 8.82 TODREZ TRARCH
SE-85:45: 88 | MHYR R+ 189,28 Al DS a.z@a =1 [HL ALIGH
F+ 31.88 RUTQILE RT 1.84¢ 17 FAIR A1
Y+224,.38 YERN|DE RT @.82 SRy
TRE TGT=2 A1 Dsc B, 288 R+ @-ZLY THIL FWD
By=3r 9@.20, B8 AUTO DR AT 1.688 F+128
M= @8.8a YERW|DE RT 8.82 Y+ @
LYLH ROT AS DsC B, z2084a IMU ALIGH
FREE ROTATION AREOUT|(LYWLH|{DE AT 1.88 ILYLH ROTATION
+1 AXIS RATE=8.268 |VEENM|{DE RT B.BZ
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TABLE 9-12 ATTITUDE TIMELINE

MET MHWE QFTIOH UsP E-S REMARES EVEHT
183808 TRE TGET=2 Al NS B.Z0B8 [EARTH{LYLH K+ B8|-ZL% TAIL FKD
55: 898 [BW=3( S@.88, @.88)|AUTO|DE AT 1.66|T 90 F+1320
am= a.ge WERN|DE RT @.82|F 5] Y+ @
BoEli45ia8 | TRE TET=2 Al DEC  @.200 |EARTH|LYWLH R+128(-2LY HOSE FWD
22:98; 08 | BY=3¢ %60.88, 8,89 |AUTO|DE AT 1.88|T 9@ F+ &
OM=128.80 YERH|DB RT B.B2|F B Y+ 8
F-83:Sce@@ | LVLH ROQT HS IsC  B.2p48 IMU ALIGH
FREE ROTATIOM AEBOUT|LVWLH|DE AT 1.848 LYLH ROTATIOH
+¥ AXIS RATE=R.Zz08 |(VERM]DE RET G.082
ORI Z1 08| TRE TLaT=2 Al DSC 8.2688 |EARTHILYLH R+1828|-2LY NOSE FHI
ZE:BE|BY=3{ 9B.68, 8.882|RUTO|(DE AT 1.88(T 90 F+ @&
OM=136. 85 VERH|DE RT B.82(F e Y+ B
Tr1l6: 250808 | MHVR R+ 10,36 Al nsCc  @.288] SUH |-2 5T: 21 IMU ALIGH
53R F+ 21.808 AUTODE AT 1.88|T ee|=-% ST: 17 FRIR A1
Y+3E4. 30 YERM|DE RT B.B82|P 171|1lg:27-17:182
Folei 458 | TRE TET=4 Rl D3C 9.288| SUW |IHRTL R+118]TRIL SuM
35:21{RY=50C134.838, 8.88% |AUTO|IE AT 1.88|T (77 P+141
OM= 98.808 VERM|DE RT 8.82/P 1687 Y+ 1z
Foi9:30cBBMNVYRE R+1ITS.20 El DSt w.o8B) SUW -2 5T: 21 IMU ALIGH
8143 P+2Ac. B4 AUTO)DE AT 2.88 |7 118{-% S57T: 38
¥+ 29,58 NORM|DE RT B8.20|P 12832]19:27-20:1853
Fo19: 0008 MHYRE  R+193.7d El nsc o @.588|) SUN -2 5T: 19 Iny YERIF
EICED S | P+257. 48 ARUTO|DE AT 3.B8B(T 38|-% 5T: 49
Y+ 4.18 MORM|DE RT B.28 (P 134 |19:24-26:28
To2E:E5:90 [ MHNYRE  R+1581.68 El DEC @.9649| SUN IEOREIT ELRH
B 35 P+324.688 HUTCG|DE RT 3.88|T v HTT
Y+332.08 HOEM|DE RT &.28|F 313
TrE22e2d4r 19 0ME IGHITION * nsC  B.3588 Y =2v% fps|DEOREBIT EURH
RUTO|DE AT .58 OT = 163 =
# DE RT 8,38
FTr22y3o:ae | MHNVYE  R+173.60 * DSC @.3688] SUN EI-S ATT
421 P+13%,80 AUTOLDE AT 2.58 T 1295
Y+ 29,808 * DB RT @.38|F 188
Tr22rd45:152 |LVYLH * DEC  B.588 |[ERRTH{LYLH R+ 1|EI-3
RUTO|DE AT 2.538 (T 23 F+ 23
* IE RT B.238(P 179 +259
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ABBREVIATIONS /ACRONYMS

More complete compilations of abbreviations and acronyms are available

in the STS glossary (Ref. 13),

10-1
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ABBREVIATIONS/
ACRONYMS

AB3S
ACES
ACIP
ACN
ACT
ADI
AEM
AFT
AGO
ALN
ANT
AOA
AOS
APU
ASE
ATCS
ATO
ATT

BDA
BHD
BLKT
BNMS
BOT
BUC
BYP

CAL
CAMR

ABBREVIATIONS/ACRONYMS

ABSORBER

ACOUSTIC CONTAINERLESS EXPERIMENT SYSTEM
AERODYNAMIC COEFFICIENTS IDENTIFICATION PACKAGE
ASCENSION ISLAND (STDN SITE)
ACTIVATE/ACTIVATION

ATTITUDE DIRECTION INDICATCR

ANIMAL ENCLOSURE MODULE

AFT FLIGHT DECK

SANTIAGO, CHILE (STDN SITE)

ALIGNMENT

ANTENNA

ABORT ONCE AROUND

ACQUISITION OF SIGNAL

AUXILIARY POWER UNIT

AIRBORNE SUPPORT EQUIPMENT

ACTIVE THERMAL CONTROL SYSTEM

ABORT TO ORBIT

ATTITUDE

BERMUDA ISLAND, BWI (STDN SITE)
BULKHEAD

BLANKET

BONN NEUTRAL MASS SPECTROMETER
BOTSWANA (STDN SITE)

BUCKHORN, CALIFORNIA (STDN SITE)
BYPASS

CALIBRATION
CAMERA
10-2
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CBSA
CCTV
CDR
CHG
CL
C/L
CLN
€/0
COAS
COMM
CONFIG/CNFG
CsT
CTLS
C&W

DAP
DB
DEACT
DED
DEORB
DEU
DISP
DKR
DMP
DPLY/DPY
DSO
0TO

ECLS
EDW

CARGO BAY STORAGE ASSEMBLY
CLOSED-CIRCUIT TV
CGMMANDER

CHANGE

CLOSE/CLOSED

CHECKLIST

CLEAN

CHECKOUT

CREWMAN OPTICAL ALIGNMENT SIGHT
COMMUNICATIONS
CONFIGURATION

CENTRAL STANDARD TIME
CONTROLS

CAUTION AND WARNING

DIGITAL AUTO PILOT
DEADBAND

DEACTIVATE

DEDICATED

DEORBIT

DISPLAY ELECTRONICS UNIT
DISPLAY

DAKAR, SENEGAL (STDN SITE)
DUMP

DEPLOY

DETAILED SUPPLEMENTARY OBJECTIVE
DETAILED TEST OBJECTIVE

ENVIRONMENTAL CONTROL LIFE SUPPORT SYSTEM
EDWARDS AFB8, CALIFORNIA
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EI

EMU

ENA

ENT

EVA
EXDV
EX/EXER
EXP

FC
FCS
FD
FDF
FORD
FES
FM
FOV
FPL
FWD

GAS
GDS
GDX
GMT
GNC
GPC
GRP
GSE
GSTON
GWM

ENTRY INTERFACE
EXTRAVEHICULAR MOBILITY UNIT
ENABLE

ENTRY

EXTRAVEHICULAR ACTIVITY
EXTERNAL DELTA VELOCITY
EXERCISE

EXPERIMENT

FUEL CELL

FLIGHT CONTROL SYSTEM

FREEZE DRIED; FLIGHT DAY; FLIGHT DECK

FLIGHT DATA FILE

FLIGHT DEFINITION AND REQUIREMENTS DIRECTIVE
FLASH EVAPORATOR SYSTEM

FREQUENCY MODULATION

FIELD OF VIEW

FRICTION PRESSURE LOSS

FORWARD

GET AWAY SPECIAL

GOLDSTONE, CALIFORNIA (STDN SITE, 1ST ANTENNA)
GOLDSTONE, CALIFORNIA (STDN SITE, 2ND ANTENNA)
GREENWICH MEAN TIME

GUIDANCE NAVIGATION AND CONTROL

GENERAL PURPQOSE COMPUTER

GROUP

GROUND SUPPORT EQUIPMENT

GROUND SPACE TRACKING & DATA NETWORK

GUAM ISLAND, U.S. (STDN SITE)
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HAW

HK

HL

HP

HTR

HYD
ICONNECT/
I'CNECT
[EF

MY

INH
INRTL
10S

IRT

KSC

LOS
LVLH

MAD
MADS
MAUS

MAX
MCC
MD
MDM
MECH
MECO
MET

HAWAIT (KAUAI, STDN SITE)
HOUSEKEEPING

HI LOAD FLASH EVAPORATOR
HEAT PIPES

HEATER

HYDRAULIC

INTERCONNECT

ISOELECTRIC FOCUSING EXPERIMENT
INERTIAL MEASUREMENT UNIT
INHIBIT

INERTIAL

INDIAN OCEAN STATION (SGLS SITE)
INTEGRATED RENDEZVOUS TARGET

KENNEDY SPACE CENTER

LOSS-0F -SIGNAL
LOCAL VERTICAL LOCAL HORIZONTAL

MADRID, SPAIN (STDN SITE, 1ST ANTENNA)
MODULAR AUXILIARY DATA SYSTEM

MATERTALWISSENSCHAFTLICHE AUTONOME EXPERIMENTE UNTER
SCHWERELOSIGKEIT

MADRID, SPAIN (STON SITE, 2ND ANTENNA}
MISSION CONTROL CENTER

MIDDECK

MULTIPLEXER/DEMULTIPLEXER

MECHANISM; MECHANICAL

MAIN ENGINE CUTOFF

MISSION ELAPSED TIME
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MFDS
MFR
MIL
MILA
MLR
MLX
MU
MNVR
MOMS
MPS
MSG

NAV
NC
NCC
NH
NSR

01
oMS
0/0
0PS
ORB
ORR

PAM-D
PCM
PCS
PERF
PKM
PLBD

MID FLIGHT DECK SYSTEM

MANIPULATOR FOOT RESTRAINT

MERRITT ISLAND, FLORIDA {STDN SITE)

MERRITT ISLAND LAUNCH AREA

MONODISPERSE LATEX REACTOR

MERRITT ISLAND, FLORIDA (STDN SITE, 2ND ANTENNA)
MANNED MANEUVERING UNIT

MANEUVER

MODULAR OPTOELECTRONIC MULTISPECTRAL SCANNER
MAIN PROPULSION SYSTEM

MESSAGE

NAVIGATION

NORMAL CORRECTIVE

NORMAL CORRECTIVE COMBINATION
NORMAL HEIGHT

NORMAL SLOW RATE

OPERATIONAL INSTRUMENTATION

ORBITAL MANEUVERING SYSTEM

ON ORBIT

OPERATIONS; OPERATIONAL SEQUENCE
ORBITER

ORRORAL VALLEY, AUSTRALIA (STDN SITE)

PAYLOAD ASSIST MODULE - DELTA CLASS
PULSE-CODE MODULATION
PRESSURE CONTROL SYSTEM
PERFORM; PERFORMANCE
PERIGEE KICK MOTOR
PAYLOAD BAY DOORS
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PL/PLD
PLT

PM
PRCS
PREP
PRO
PRSD
PSA
PTC
PWRDN

RAD
RCS
REF
REFSMMAT
RELMAT
RF

RME
RMS
ROT
RSET
RTC

SAA
5-80
SCCE
SEL
SEP
SEQ

PAYLOAD

PILOT

PHASE MODULATION

PRIMARY REACTION CONTROL SYSTEM
PREPARATION

PROCEED

POWER REACTANT SUPPLY AND DISTRIBUTION
PRE/POST SLEEP ACTIVITY

PASSIVE THERMAL CONTROL

POWERDOWN

RADIATOR |
REACTION CONTROL SYSTEM
REFERENCE

REFERENCE STABLE MEMBER MATRIX
RELATIVE MATRIX

RADIO FREQUENCY

RADIATION MONITORING EQUIPMENT
REMOTE MANIPULATOR SYSTEM
ROTATION; ROTA FIELD

RESET

REAL-TIME COMMAND

SOUTH ATLANTIC ANOMALY

S-BAND

SOLAR CELL CALIBRATION EXPERIMENT
SELECT

SEPARATION

SEQUENCE
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SESA
SGLS
SMMO
SPLY
SSP
SSUS
STBD
STDN
STS
ST/S TRKR
STW
SW
SYS

TAGS
1B
TORS
TERM
TIG
TPR

UHF

VAC
VAL
VER
VRCS
VTR

WCS

XFER

SPECIAL EQUIPMENT STOWAGE ASSEMBLY
SPACE GROUND LINK SYSTEM/STATION (DOD)
SPACELAB MISSION MANAGEMENT OFFICE
SUPPLY

STANDARL SWITCH PANEL

SPINNING SOLID UPPER STAGE
STARBOARD

SPACE TRACKING & DATA NETWORK
SPACE TRANSPORTATION SYSTEM

STAR TRACKER

STOW

SWITCH

SYSTEM

TEXT AND GRAPHICS SYSTEM

TALKBACK

TRACKING AND DATA RELAY SATELLITE SYSTEM

TERMINATE; TERMINAL
TIME OF IGNITION ~
TELEPRINTER

ULTRA HIGH FREQUENCY

VACUUM

VALIDATION

VERIF ICATION

VERNIER REACTION CONTROL SYSTEM

;.’ .

VIDEO TAPE RECORDER
WASTE COLLECTION SYSTEM

TRANSFER
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X-POP
o +X W
YAR
YESP
Y-POP

-ZLV

X BODY AXIS PERPENDICULAR TO ORBIT PLANE

+X BODY AXIS COINCIDENT WITH VELOGITY VECTOR
YARRAGADEE (STDN SITE)

YAW EARTH SENSOR PACKAGE

Y BODY AXIS PERPENDICULAR TO ORBIT PLANE

-Z LOCAL VERTICAL (-Z BODY AXIS TOWARDS EARTH)
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DE/Rockwell
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Sys. Inst. (2)
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DA/Director (2)
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FA/Director
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FE/Chief
FM/Chief
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Payloads & Adv. Tech Mgr.
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FM2/Chief
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FM4/Chief
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NAO1/C. Johnson
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