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I. INTRODUCTION

A. Scope

B. Purpose

C. Mission Operations Participants
D. Agenda Overview
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Scope: Review The LANDSAT-D System (Flight and

Ground Segments) and
Support/Cooperating Qrgamzatnons

with Respect to:
@ Flight Segment Control and Operation

@ Multispectral Scanner (MSS) Scheduling,
Acquisition and Processing

- @ Thematic Mapper (TM) Scheduling and
- Acquisition

© TM Operations During the Scrounge Period
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B. PURPOSE: To Present for Review by the
Goddard Review Team the
Integrated LANDSAT-D System
Operations Plan with Respect 10
Functional Elements, Personnel
and Procedures
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C. Mission Operations Parlicipants

PARTlCIPANT . LRESPONSIBILITIES
LANDSAT-D Project ~ Overall Project Management
General Electric Co. . Ground Segment Maintenance and Operations
Network Directorate
o NASCOM Ex:ernal Communications, Data Transmission
© Ground Space Tracking Data Network (Image, Command, Telemetry) and Foreign
(GSTDN) Ground Station Logistics Support
® Tracking and Data Relay Satelliite System
(TDRSS)/Network Control Centes (NCC) Q
Orbit Support Computing Facility (OSCF) Osbital Pass Prediction Support §
. x
Mission Support Computing and Analysis Orbit Adjust Definition and Analysis/ ‘g
Division (MSCAD) ~ Global Positioning System (GPS) Support 2
_ =
Applied Engineering Division Delta Launch Support <
Information Processing Division Photo/Film Processing, Tape Staging/Storage and

Domsat Interface Facility (DIF) Support -
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C. [Micsion Operations Participants (Cont'd)

'PARTICIPANT

Applications Directorate

NOAA National Weather Service (NWS)
EROS Data Center (EDC)

Naval Observatory
Naval Surface Wezapons Center

RESPONSIBILITIES

Science Office: Multispectral Scanners
(MSS) System Pesformance
Evaluation/Thematic Mapper (TM)
Processing Evaluation

Cloud Cover Predictions

User Order Interface; MSS Archive; MSS
High Density Tape (HDT), Computer
Compatible Tape (CCT) and 241mn; Film

Production and Distribution; TM Scrounge
Product Archive and Distrbution

Pole Wander Data
Navigation Data Satellite (NDS) Almanacs
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D. Agenda Overview
DAY 1

1. Introduction
A. Scope
B. Purpose
C. Mission Operations Participants
D. Agenda Overview

il. Landsat-D Program
A. Landsat-D System Overview
B. Landsat-D Key Events
C. Flight Segment Summary
D. Ground Segment Summary

I1i. Mission Requirements and Management

A. Mission Requirements
B. Operational Mission Management

IV. Flight Operations
A. Data Acquisition Plan
B. Control & Simulation Facility Overview
C. External Interfaces |
- D. Flight Segment Operations
E. Control Center Operations
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D. Agenda Overview
DAY 2 | |

V. Data Processing Operations

A. Data Processing Plan
B. Data Processing System Overview
C. Production Control

- D. Standard MSS Processing
E. Operational Quality Assurance
F. Typical Day Schedule

Q. External Interfaces

Vi. Operations Support
A. Operations Gupport Overview
B. Landsat-D Maintenance

C. Logistics oo
D. Configuration Management % L
E. Documentation =) 5
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Vil.

VIil.

EX.

D. Agenda Overview

DAY 2 (Continued)

Operational Activation Period
A. Key Events

B. Integration and Test

C. Preparation for Launch

D. System Activation

E. Post-Launch Calibration and Validation

Overview of Thematic Mapper (TM)

Operations During the Scrounge Period

A. Introduction
B. Science Office

C. Accelerated Payload Correction System (APCS)Tape
Generation

D. Applications Developmental Data System. (ADDS)
E. Landsat Assessment System (LAS)

Landsat-D Performance Evaluation
A. Objectives

. B. Scope

X.

C. Organization
D. Approach

E. Requirements
F. Schedule

Wrap-Up
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if. Landsat-D ngemm

A. Landsat-D System Overview
B. Landsat-D Key Events

C. Flight Segment Summary
D.Ground Segment Summary
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i Landsat-D Program

e  PROJECT OBJECTIVES

@ LANDSAT-D SYSTEM
e  KEY EVENTS
e  FLIGHT SEGMENT SUMMARY

® GRC" ND SEGMENT SUMMARY
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Project Objectives

© PROVIDE FOR SYSTEM LEVEL FEASIBILITY DEMONSTRATIONS
WITH NOAA AND OTHER USER AGENCIES TO DEFINE
CHARACTERISTICS OF AN OPERATIONAL SYSTEM

o  ASSESS CAPABILITY OF THEMATIC MAPPERIASSOCIATED SYSTEMS |
70 PROV1OE IMPROVED EARTH RESOURCES MANAGEMENT INFORMATION

o  PROVIDE FOR CONTINUED AVAILABILITY OF MULT!SPECTRAL
SCANNER DATA

©  PROVIDE TRANSITION FROM MULTISPECTRAL SCANNER TO
THEMATIC MAPPER DATA |
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e  PERMIT CONTINUED FOREIGN DATA RECEPTION "
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Landsat D System Overview
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Landsat D Key Events
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PROCESSING
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~ Flight Segment Status
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Data Distribution XN
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VOLUME (SCENES/DAY)
PLAN
MSS OUTPUT " NAME USE CAPABILITY
HIGH DENSITY TAPE — |HDT-AM|USER PRODUCT 200 89
ARCHIVAL
COMPUTER COMPATIBLE | ccT-AM|USER PRODUCT**, PERFORM!."'CE
TAPE-ARCHIVAL EVALUATION & LAS TOTAL TOTAL
COMPUTER COMPATIBLE | cCT-PM|USER PRODUCT**, PERFORMANCE| | ©F 2 OF 2
TAPE-PRODUCT EVALUATION & LAS
241 MM FILW-ARCHIVAL | F241-AH| PERFORMANCE EVALUATION TOTAL TOTAL
241 MM FILM-PROGUCT | F2u1-PM| PERFORMANCE EVALUATION OF % OF &
€ LAS
70 MM FILM-ARCHIVAL | F70-AM |PERFORMANCE EVALUAT 0N ~00(IN ONE BAND)] 89

** NOT PLANNED FOR EXTERNAL DISTRIBUTICON

VOLUME (SCENES/DAY)

CROUNGE OUTPUT NAME USE CAPABILITY PLAN
241 MM FILM-ARCHIVAL | F241-AT|SCIENCE OFFICE; AN USERS*; 1 1
EROS DATA CENTER*
251 MM FILM-PRODUCT F241-PT |SCIENCE OFFICE; AN USERS*; 1 1
ZROS DATA CENTER*
COMPUTER COMPATIBLE SCIENCE OFFICE; AN USERS*; 3 i
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0,
=X
2%

Performarnncea € o

0.7
)

<.

. ’é.ﬁ‘
REQUIREMENT MSS PRCCESSING SYSTEM SCROUNGE

TURNARQUND TIME

88 HOURS MAXIMUM

e RAW DATA TO ARCHIVAL
HIGH DENSITY TAPE

o WITH ANY SINGLE POINY
FAILURE

NOT APPLICABLE

MAXIMUM UTILIZATION

853 OF 16 HOUR DAY

1003 OF 8 HOUR DAY

RADIOMETRIC ACCURACY

+1 QUANTUM LEVEL

CONSISTANT WITH CURRENT
ALGORITHM DEFINITION

MAP PROJECTIONS

SPACE OBLIQUE MERCATOR

UNIVERSAL TRANSVERSE
MERCATOR/POLAR
STEREOGRAPHIC

SPACE OBLIQUE MERCAYOR
UNIVERSAL TRANSVERSE
MERCATOR

RESAMPLING ALGORITHMS

CUBIC CONVOLUTION
NEAREST NEIGHBOR

CUSIC CONVOLUTION

' GEOMETRIC ACCURACY
e TEMPORAL REGISTRATION
o GEODETIC

0.3 PIXEL (9032 OF THE TIME)
0.5 PIXEL (90% OF THE TIME)

CONSISTENT WITK CURRENT
ALGCRITHM DEFINITION
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Ground Segment Tasks 060

1982

MAR| APR [1AAY|JUN | JUL |AUG SEP | OCT |NOV | DEC

Ground Seg. Integ. Test ——1
Performance Eval./Product Gen. —/
CSF FLT Sched./TSIM Update —3

TM Data Receipt Integ. —

OPS Readiness Period | - 1

Launch Support, Activation, C ]
Calibration |

MIPS Integration cC273 33

Full Capability Demonstration —/
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i1, Riiccion Reguirements
and Nianzgenient

A. Mission Requirements

B. Operational Mission Management



A. Mission Requirements

©@ User Community

® User Requirements

® Acquisition/Processing Plan
® Priority Allocation

® Landsat-3/D Overlap Plan
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User Community {Domestic)

@ Large Users: Johnson Space Center {JSC)

U.S. Department of Agriculture (USDA)

Defense Mapping Agency (DMA)
Other

© General Users: U.S. Geological Survey

National Oceanic and Atmospheric Administration
(NOAA)

Private Industry (ERIM, IBM, EARTHSAT,
GEOSPECTRA, EXXON, ARCO, etc.)

University (Purdue, Arizona, Stanford, Dartmouth,
etc.) ‘

Project {Hughes, GE, Code 900, Code 435, Code 700)
States

qynd uood 30
gluasvd YN0

@ Applications Notice: 24 Selected by GSFC — Headquarters Approval
Pending




User Community
(FOREIGR GROUND STATIORIS)

Country

Memorandum of
Understanding
Expiration Status

ARGENTINA
AUSTRALIA
BRAZIL
CANADA (2)
ITALY

INDIA
JAPAN
SOUTH AFRICA
SWEDEN
THAILAND
INDONESIA

CHINA
ROMANIA

TR

30 September 1983
9 January 1283*

29 March 1983

30 September 1983
9 May 1982*
9 May 1983

29 January 1983*

30 September 1983
9 May 1982* |
9 May 1984

. 30 September 1983

24 !anuary 1984
30 September 1983

* Code LI Plans to Extend, Not Renegotiate, for NASA Period of Responsibility
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Riultispectral Scanner (RAISS)
ACQUISITION REQUIRERIENTS

©® U.S. Requirements (Scenes
Per Cycle) for Domestic Use:

s et e e o o e ST ST

575 — Continental U.S. .
125 — Alaska

100-200 — Remainder of North ,_
America (Canada, )
Mexico, etc.)
800-900 |
© 'Foreign Acquisition

Requirements (Scenes Per

g |
o2 !
Cycle) — Domestic U.S. " 8% 3
Processing: 80 — Australia a3
| 200 — Sweden 1) |
115 — Japan iz
130 — Brazil
525
® Agristars Acquisition 800-1200 — Varies From
(U.S. & Foreign) EalllWinter to

Spring/Summer n



Riultispectral Swa‘m@w (R1SS) {Continued]
ACQUISITION RE@UHREWENTﬁ RAET

© Pre-TDRSS

u.sS.
Foreign

Total Unique

©@ Post-TDRSS

u.S.
Foreign

Total Unique

800-900 (Includes 250 for Agristrars)
525 (Excluding 450 for Agristrars) '

.
e at——t . W“Mu%a.&wn-—n%»;».‘www

1325-1425 (Scenes Per Cycle)

800-900 = %
975 (Includes Agnstrars E
N Requirement) gl
1775-1875 (Scenes Per Cycle) 58
EE

+125 Mlscellaneous Addltlonal
Scenes ,

1775-2000 (Scenes Per Cycie)

e



Thematic Riapper (TRA)

Scenes Per Cycle

Requirements
Pre-TDRSS/TIPS Post-TDRSS/TIPS*®
Applications Notice and 16
Engineering Analysis 16 8
Agristars 2-3 110
Estimated Total . o
Unique Scenes 16 Approximately 140 é‘
o
o]
=
3
33

* Post-TDRSS/TIPS but Prior to 1985
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Acquisiion/Processing Plan



U.S. Ground Station Coverage 33
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U.S. Ground Station Acquisition Capabilities
by Station at 5° Antenna Angle

(LAND RIASS SCENES*# PER 16-DAY CYCLE) 22
With .
Total Apportioned < 2
~ Coverage Overlap c,:::z "
MSS ™
Greenbelt Transportable
Ground Station - B01 252 501
Goldstone (MSS Cnly) - 452 240
Fairbanks (MSS Only) - 436 408
Total Unique Scenes 800 - B01 -

#_ Includes Scenes Betwesn 80 Degrees (N/S) Latitude Without Concern for Sun Angle
— Incudes Scenes Overlapping with Foreign Coverage
— Excludes All Large Water Bodies Except Coastal-Zone Scenes

(]

-



Acquisition/Processing Plan
(U.S. REQUIREMENTS)

® NASA Acquisition:

Transportable Ground Station (TGS)
Goldstone

Alaska

Arstralia

Brazii

ESA/Sweden

Japan

Total

©® MNASA Processing
© NASA Archive to Protect

Against Early Failure of TM
Acquisition Capability

MSS

Scenas Per Day

TMI(Day)

TMI(Night)

16
15
25

5 .

8
i3
7

30 .

As Required

89

}

89

3

1

23

As Required

3
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%
Foreign Ground Station Coverage °3
at Lands_~D Launch T

-~
(1
160°E 180°160°W 140° 120° 100° 80° 60° 40° 20°%W 0° 20°E 40° 60° 80° 100° 120° 140° 160°E 180° 160°W 140°W

80°N

€0°t! 60°N

40°N

20N 204

g° 0°

20°S y ! 20°5
{15 { ALICE SPRINGS ]

as| P \ | Fann peL JOHANNESBURG DS w05 |
- PLATA -
\ - / *

60°S - 60°S

3 /”M -

160°C 180° 160°W 140° 120° 100° 80° 60° 40° 20°W 0° 20°E 40° 60° £0° 100° 120° 140° 160°E 180° 160°WI40°W

=== Foreign Ground Station (FGSf

e FGS With US Recordor 4

40°H .



- o . Qa3 . ’ Q
Landzat D Foreign Ground Station Acquisition 7%,
.
ALY TP . X
Capabilitios by Station at 5° Asfenna Angle %,
(o)
. 2 <, G
(LAND RIASS SCENES* PER 16-DAY CVCLE) ‘{*{{‘,
1382 1983 1984
With With With
Total Apportionad Total Apportioned Total Apportiocned
Coverage Overlap _overage Overlap Coverage ~ Overlap
Argentina 206 115 206 118 206 115
Australia (NR) 435 435 435 435 435 403
Brazil (NR) 547 456 547 . 456 547 456
Canada—Prince Albert 827 392 827 392 827 392
Canada—Shoe Cove 311 159 311 159 3an 159
China - - 694 485 694 485
ESA—ltaly 445 359 445 203 445 203
ESA—Sweden (NR) 480 414 480 361 480 361
India —Hyderabad 269 90 269 87 269 74
Indonesia - - - - 209 135
Japan (NR) 281 271 281 173 281 173
Romania — - 608 250 506 250
South Africa 368 368 368 368 368 - 368
Thailand 442 344 442 259 442 220
Total Unique S=anes ' 3,403 3,783 3,834
$# — includes Scenes Between 80 Degrees (N/S) Latitude Without Concern for Sun Angle.
— Includes Scenes Overlapping U:S. Coverage.
— Excludes All Large Water Bodies Except Coastal-Zone Scenes. .

— (NR) NASA Recorder Location.




Acguicitdion Plan

(FOREIGN GROUND STATIONS) X
Scensas Per 16 Day Cycle ’;‘;
MSS | TM® %-%
Operatiorial Capability Bl
- Data
Argentina 206 Late 83
Australia 435 . 71TBD
Brazil | 547 July 82
Canada/Prince Albert 827 July-Sept 82
Canada/Shoe Cove 311 July-Sept 82
ESA/ltaly 445 June-Sept 82
ESA/Sweden 480 June-Sept 82
India 269 July 82
Japan 281 August 82
South Africa 368 - TBD
Thailand 442 T8D

*Beginning Date for Foreign Ground Station TM Acquisition Presently Under Review by

NASA Headquarters

o



@ Acquisition

Laval

0-9

- Priority Allocation 2%
X
2
X
MSS ‘ M.
Use Level Uso
Reserved for Project and 0-100 Assigned by Science
Science Office Office

10-99 Assigned by EDC

© Processing

t.aval

ey E—————

0
83
1-98

MSS M
Use Lavel Uso
Disaster/Spacial Priority Addressed
Routine | in

Section Vil of MOR

448

Reserved for Backlog
Management
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Landszt-3/0

Landsat-3 Active Through March 1983 Then Placed in Standby
Mode Through September 1984 With Provision for 30/60 Day
Recall

Overiap Plan

10
4009
PR
3

AN
-

Science Office/Missions Utilization Office Administers
Requirements for Landsat 3 and Monitors Requirements from
EDC for Landsat-D

Priority Assignment for Housekeeping and Image Data Collection:

" Housekeeping — Landsat-D
Image Data Collection — Landsat-D Unless Otherwise Specified by Science Office

Instrument Data {Through GSTDN) Handled by Domsat Interface
Facility (DIF) < |

Combined Mission MSS Allocation:

Landsat-3 — 75-107
Landsat-D — 89

Total 164-196*

* Within Capacity of Domsat 20MB Service Lease Period of 7 Hours/Day



Operational Mission Management

® Managemént lntérfabes
@ Mission Activity Scheduling
@ EDC Order/Status Interface
" @ Science Office Requirements Interface

@ Project Office Management Inteiface

a 30
o.bd‘}\?do“\e\ﬁo

)

M
o\



Operational Management Interfaces—
RISS Riissicn

Fiight
Segment

MSS Coverage

Guidelines

Requirements

EROS —>  Ground [*<
Data Acquisition & Segment

g bbbt
Center Processing

& Directives

008 0
a}fw‘m“o

oD
Eo)

AW

Operations

Reports

Status A

Special MSS
Acquisition
&Product
Requirements

MSS
Coverage
Requirsment
Listings

y

Office
of Mission
Utilization

E€cience
Office

l

MSS Coverage
Requirements

Landsat 3
Operation

" Project
Office

S\

24
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Operational Management Interfaces—

EROS
Data
Center

A

T NMission

TM Coverage
Requirements

Project
Office

Data Release

Coordination

‘Flight
Segment
Guidelines
& Directives
Ground
Segment Operations
I Reports
TM Processing
Requirements
Science
Office

{

Scrounge

.
[ S

e v ————— v A W o T 7



Mission Activity Scheduling

Data Acquisition:

(1) Advanced Planning'. Every Weekend (7 - 14 Day Lead)
(2) Routine Daily Scheduling (12 - 36 Hour Lead)
(3) Dynamic Rescheduling as Required '

Data Processing (MSS)

(1) At Reguiar Intervals Throughout Day
(2) Upon Receipt of New Input Data

(3) Re-ordering of Work In Queue Possible at Each Prdcassing Line

v i B -



1

EDC Order/Status Interface

TGS/IGF

Flight
Segment
CSF
> MMF

EDC

® User Information
® MSS Acquisition
Orders

® Orsder Confirmation
© Production Status
~— Acquisition
Scheduled
— Data Acquired
— Procossing
Begun
— Data Transmitted
to EDC

Acquisition & Product Orders

3 Weakly input Tape

® Hardcopy as Required

Status Feedback

® Waeskly, Foliowing Tape Input

@ Inquiries Via Hardcopy. as Required

¢ e s 1 r s ———y

(¢!
08 >

LN
0¥

M
e

e om et ——
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Science Cffice Requirements interface

Flight
Segment

CSF

Special Requirements:

TGS/IGF

\/

/

MMF

Science
Office’

Hardcopy Inputs as Required

— Spacial Coverage
— Diract Output Products

Coverage Listingg_:_

Hardcopy Outputs Following EDC Inputs or

as Requested

— Summary Coverage Riaps

— Detailed Coverage Request Lists

i
f
}
.
o
9\% :
12 ;
9%
o2 .
X7
EA
C. -
A%
-“

B Lkt

.

61



User Data Entry and Update

LANDSAT-D USER INFORMATION FORM

USER 1D: 800248 ~TYPE: (F)OREIGN/{D)OMESTIC
NAME:  Lyows, Waller A.,Dr NEW USER ¥ UPDATE

(CHECK ONE)

.AGENCY/ORGANIZATION: _OTH R STATUS: Acérve

MAILING ADDRESS:

LINE 1: JH5 (//)/'ver.ﬂ'/'ﬂ' Ave. SE _
LINE 2: Mhﬂedpa/l'o‘, Minre, SE58/4

LINE 3:

SHIPPING ADDRESS:
LINE 1: Same as Above

LINE 2:

LINE 3:




Standing Order Request

USER ID: f0Q2v8

MISSION-TYPE O, 4 OR 5 _%~_

SUN ANGLE: Z@ _
DATE SPAN(YYDDD):  START:822/G
: sTop: 8233¢

ACQUISITION
ACQUISITION HITS: <2
ACQUISITION PRIORITY: —2_
ACCEPTABLE CLOUD COVER: 22

AREA: BLOCK - PATHIZROW3C
SECMENT - PATH__ROW___
(MULTIPLE AREA ENTRIES ALLOWED)

10
a ;
o “2.?\%\0‘*0 .
NS '

e
e\

)))
e\

USER TYPE (1,-DOMESTIC, 2-FOREIGN): [ _
SENSOR (1-TM, 2-MSS):_Z_ |
IF MSS: GAIN _&_
MODE € __
RECEIVING STATION:

PRODUCT
PRODUCT HITS:
COPIES DESIRED:
PRODUCT PRIORITY:
ACCEPTABLE CLOUD COVER:
PRODUCT CODE:____

ACCEPTABLE QUALITY (0-9)2
PATH XZ_ ROW .2&
TO ROW

e e Y

N L T e anand



Project Office Managament interface %%

Flight
Segmant

c

[,, TGS/I&E]

————-———-————--

2

=

n
L—-——a—————

Office

'—p,'ue_cﬂ . [

/ |

R

3

2
%
g.‘-‘t‘
AP
Guidelinss and Directives:

e Ground Rules for Conducting Day-to-Day
Activities

© Specific Actions to be Taken

@ Direct Controi of Sysiam Elements

Reports:

% Regular Summarizs of Mis~ion
Operations
@ Provided — Daily
~— Weskly
— Monthly/Quarterly

P

.
. e e ————



Graund
Segment
Cperations
Manager

Operations
Coordinator

Secretary i

Mission
Supervisors (4)

Orbital
Operations
Manager

- Data Production
Processing Control
Manager Manager

Engineering
Support
Manager

Quality
Assurance
Manager
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N

7 z 70 /,/,/7 ' H

e ond Senie2s A
2 ;. T HA

N 2%

5
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15450
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7

e

i
7777
457
Flight 2%~ .

77 SENERs
7 Computer Data
7z

/ ‘0 :

wolor A\ // : Qperations

Con,;g?;/;?{ N /é/é i Planner
7277 o
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7 2, Computer ////’
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7447 Dataz! ~CSF ’

N
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Q
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N

Coverago: : : ¢
Thteo Shifts/Day R '

Two Shifts/Day

One Shift/Day
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Operational Guidelines

Acquisition:

@ Number of Scenes Per Day—MSS
. ' —T
© Conflict Resolution—Landsat 3 Vs. Landsat D
—MSS Operating Mode
o Foreign Ground Statfqn Authoriiation
Processing:
@ Utilization of Priorities
e Retrospecﬁvé Order Handling
© Number of Shifts/Day
e Contro! Point Selection Priorities

@ Rework
¢ Data Archive

@ Quality Control

7



- —— - -

- o — -

Landsat-D Operational System
Proiect Office Directive

DATE: /5 Avgust, 1982

SYSTEM ELEMENT: 4//
DIRECTIVE: [n/é ate o'pl/uél.ana./ ata ugw‘sr‘(rbn and froa.-ssfry yemtf(bm

EFFECTIVE PERIOD: C/péi/ HorPher notice

- ACTION REQUIRED:

_____Assess impact, plan implementation and report; do not execute.

__Assess impact, plan implementation and execute.

v Execute as stated; no impact assessment required.

pREPARED BY: W, Webd , DATE : 8//Y/82
APPROVED BY: i/ Webb | < DATE: 84Y/82

Mission Operations Manager

RECEIVED BY: DATE:

A An A b 6 M don Syt T
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Daily Activity Report— Description

FORMAT
I. System Status

A. Flight Segment

B. Ground Segment (by Facility)

C. Supporting Systems

CONTENT

© §Status at 2400
@ Equipment In-Service Totals

il. Activity Summary

A. Data Acquisition
B. Data Processing

C. .Product Gensgration and
Distribution

Hil. Priority Task Status

Entry for Each
Priority Task

Underway

. A
(2) Accomplished g ?2
(3) Cumulative Totals 2 i
| - o3

2%

e

® Task ldentification
(Spensor/Pricrity/Due Date)

© Current Status

® Projected Disposition

IV. Significant Events or Problems

© Content as Approgriate

V. Activity Projection
A. Data Acquisition
B. Data Processing

C. Product Generation and
Distribution

D. Non-Production Activities

E. Special Events '

@ Content as Appropriate

- b s e M et



Daily Activity Reporting— Features

e Compilad by: Mission Supervisor

o Inputs From: Each Line Manager (or Representative)

¢ Coverage:

e lIssued:

o Distribution:

24-Hour Period
(0000 - 2400 Local)

Daily, by 10 AM on the Following Day

Mission Operations Manager
Project Science Office

Ground Segment Operations Vianager
Each Line NManager

ynd H00d 20

5| ZOvd NSO




Periodic Summary Repori— Description

FORMAT

I. Key Events

A. Requirements
B. Capabilities
C. Guidelines and Directives

CONTENT

(1) In the Reporting Period
(2) Projected

Il. Problems and Impacts

A. Flight Segment

'B. Ground Segment (by Facility)
C. Supporting Systems

© Content as Appropriate

l1l. Operation Summary and Statistics
A. Data Acquisition
B. Data Processing

C. Product Generation and
Distribution

@ Compilation of Data From Daily
Reports—

(1) Graphic
(2) Tabular

[V. Capability Assessment

A. Equipment
B. Personnel
C. Support Services

o Content as Appropriate

ALITYND ¥00d 40
S 39Yd TYNIDRIO
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® Coverage:

@ Issued:

Periodic Summary Report—Features

o Cor.npilied ky: Ground Segment Operations Manager

@ Inputs From: (1) Mission Supervisors

23
-2
(2) Each Line Manager g%
>
(3) Interface Support Management 55
WEEKLY MONTHLY QUARTERLY
' . January—March
‘Monday Each . April—June
Through Calendar July—September
Sunday Month October—
December
Following Within 10 Days Within 15 Days
Tuesday (Superceded by |
- Quarterly)
Mission Project Project
Operations Managesment
Management

Management

b e e et &S0



IV. Flight Operations

A. Data Acquisition Plan

B. Control and Simulation Facility (CSF) Overview
C. External Interfaces

D. Flight Segment Operations 8
E. Control Center Operations 2



Data Acquisition Plan

SCENES PER DAY
MSS TM/DAY TM/NIGHT

(1) NASA Acquisition:

Alnvnd do0d 30

— TGS 16 30 A/R
— Goldstone o 15 — —_
— Alaska 25 — —_—
— Australia 5 — —_—
— Brazil 8 —_ —_—
— ESA/Swieden 13— —
— Japan - A = —_—
89 30
{2) Foreign User Acquisition/Processing:
— Argentina 13 —_ -
— Australia _ 27 — —_—
— Brazil 34 —_ —_
— Canada/Pr Albert 652 — —
— Canada/Shoe Cove 19 —_ —_
— ESA/ltaly 28 —_ -
— ESA/Sweden 30 —_ —_
— India 17 -_— o~
— Japan ‘ 18 -
— South Africa 23 .-
— Thailand 28 —

289

R
.
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CSF Overview

‘Organization

Facilities
Hardware
Software

CSF Activities Overview

. vt e e & OB S
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CSF Orbital Operations

o,
*%
2Z
- %7(
<
: 2%
) E
Maeanager a o
Flight Segment Secretary z) %
Engineer - - 'C;’;
3%
3F
1
Flight Segment ?)
Software Analyst - m
d o=
AT
. Off-Lina Flight Cpsrations On-Lins
TGS Oporations Enginoering Planniny Operations
Systems Engineers Supervisor L Planner (2) — Flight Contioller (4)
Specialist (2) Engineer (3) . Ground Controller (4}
Engineering Technician L. Evaluator (8)
— Data Technician (3)
L— Computer Operators (8)

Total = 41

a7

[ S S



Facilities
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Goddard Space Flight Center
RBuilding 28 — Wing A 2%

. Landsait-D Ground Segment Facility 2%
Sceond Floor |

)
.
w70 e OO G2

.

.

_

\

\

N

5

%

g i R .

s L;a n | E | Ji

6:": I ) smusmusouns) Tape k

. Storzge 3

" oo ) g f

P Qaa n -1 A
’ oOoOM

24 CSF Control Room ] CSF Equipmoent Room g ’

Pesformence ///A = Mechanical Arga

2.
Evaluation

E_. . ] = Office and S_ubport Area

= QOCC Equipment Area
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Control and Simulation Facility (CSF) 28
. 52
Control Room ¥
. 2 )
| N
{1} AG
=
.O
% \C
3 \'4} . —
El - 109 }&?)-o T LLLS Ground Control l §
le #3
§ FLT OPS Controller Consalo «
.-é Planner g
VT Q
€ cont <> (] 1co 8
s I + |Control -~ Z 2
| Sonsole| Flisht ¥ VT -
] #2 Controller v —t> | &
| MPT 100 Vi 6
100
View Window
1200A 200A 1
View v Pl <8t_ :; 1 Control
Window 100 (1Y S E_ P Gonsolo
Instrument © Viulti-Mission i#3 1
Module Spacacraft
Evaluator Evaluator
Control vi=
Console | qumlStrip | Strip|Strip 100 ,
vi #4 Chrt |Chrt |Chrt vT
100 ~ 100
i ‘
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Control and Simulation Facility (CSF) 3%
Equipment Room 2:’,, |
2@ .4
21 v
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CSF Hardware Overview

. Adbo

To/From
g DRRTS
Quick
‘ Look
. Monitor
DECNET To/From MMF-M
—d\
4 DECNET )
( % Within %
) (CSF____
CSF 1 CSF 2 CSF 3
Autemaetic Data 1 Automatic Data Autoraatic Data
Procassing < Processing Processing
Equipment Equipment Z Equipment
NASCOM I/F To Ground

NASCCMA I/F I

EEE!

NASCOA I/F 1

fedl

PPt

NASA Time
1 Segment

e aa Satmar s dath Rt el

To/From ] 7 g’ e s . . aer e " l
NAS COM{ | Switching Unit and NASA Time Distribution Unit ‘
: 75 S
-8
o=
CZZT1ZI22T750 Time O =
rl_'_______ R § Codo _ .
e R RN $a
H - H : 1! Communications cm
! b l . and Data 2
: OO I 1y ! Handling |
big Simulator
: / % / U-l (Includes OBC)
l._.i _________ J 74

Display Consoles

2 i i S S
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CSF Hardware Structure

e S et

Y R P PO W

Coatrol
and
Simulation
Facility .
Automatic ' NASCOM NASA Quick Govermninent 3 1
g:;:c ssing interface T"Tt:ibuﬂon Look Furdshed E
Equipment Unit Unit MW Equipment 3
A
— 3 VAX 11/780 — NIF #1 — G/S Timo — Display ' — Tolatypo X
Systems — NIF #2 — Communications y 1
— Periphorals — NIF #3 . g
— Plottos ' ]
— Hard Copy 4
== Chart .
Recordars ‘ ' ']
) { ’
» 22 L
Comma ‘ ] i K
and Switching " Display naaportable o®
Date Handling Unit Stations Station 8 2
Simulator . . 3~
— CDHS — NASCOM . — Flight — Antenna Q3
— ViU Switching : _ Controller Equipment . B 0
- = Pariphoral — Ground Von - m
Switching Controller — Collimsticn -
— Cenfiguration — Multi-Mission Equipment
Control/ Evaluator -
Monltor ~— Instrument
Module
Evaluator
~= Flight
Schoduler 81 T
~ Flight . .

Schaduler #2
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Software Overview

Flight Flight
Scheduling Cperations
Subsystem Subsystem
(FSS) (FOS)
o ® Telemetry
e NASCOM
Data ® Command
Base @ Communication
~ Control
® Operator Control
and Display
Performance - Test and
Evaluation Simulations
Subsystem Subsystam
(PES) . : 1 (TSIM)

“System and Support Software

Gl o) Tabeehe - 3

gl 3ovd WNIDIO
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Control and Simulation Facility ;
Operational Activiiies Overview |
|
Test and Simulation
‘ . Actlvities :
GSTDN R | |
] ' I
. 7 |
\ K
NASCOM :
¥ ;
Project
 J ‘
NOCC .| Planning and Online Performance . oo
Scheduling Activities Analysis . k]
NOAA Activities Activities -={ Project 32 f
(NWS)| & :
" ] ez ;
0CG . F ;_.
cm 1
i :
MIMF-M ‘
' : L Acquisition
’ ’ ‘ Analysis
~ Activities ~
DRRTS| | TGS | | FGS 0OCG —MMF-M s




| Operational System Configuration

CSF 1

o On Line Backup
o Performanco

" Pnalysis
Flight
Segment

CSF 2

e CSF ﬂﬂn-g-' © On Line Primé

NASCOM Switching o Performance

4_.,(: MD Un: M Analysis

CSF 3

o Planning and Scheduling
© Acquisition Analysis

¢ Softwere Dovelopmont
© Test and Simulation

ALITYNO ¥o0d 3¢
SI 39vd "IYNIDIHO
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R e

TRANSPORTABLE GROUND STATION
| FURICTIONAL OVERVIEW

| e
Timing | L
Subsystem - | § : ‘
> 'é : oo | 1
=l Data o8 |
Raceivi > § ' | Receiva gz q
Sche"‘ tng] > § | T™M Data and Clock Record o ,
vl -] 2 [ T mss Data and Clock | Trewsmit | 23 i
§ ) »1 System E@ k
_____ L —— | 3 m 3
i | Voice v
Tracking, = :
Control and | o b
Display - Antenna Pointing NASCOM %
Electronics : - | Voice
! 1IN .
Q. -
n Anterina Subsystem } g || t Voice .:
! z
| | Test Equipment a | % 36 Bit Time Coda CS?;::?;;:: %
: 1 Facility i
L VAN Subsystem R ‘ )
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poﬂab!e‘ﬁround Station Location

.\ s "

Trans
Bore
Sight
NASA Boundary Antonna 150 Foot
" - - Coliimation
To Gate #2 ' \ Towser .
(Parkway Gate) :
10 MeteL — {
Antenna = Network A
Y, Training .
{e—and -
. Test
Eacility |
Landsat-D Bldp. #25 .
Ground ,
Segment Q o
8 :_fs . :
> 1
88
O g
S5
-m
=F

Ro o
4

Greenbelt Rd.




NMotwrork Ouerviews

Requirsments |
Tracking & Data Relay Satellite System
(TDRSS)

Ground Station Tracking Data Network 88
- (GSTDN) | 8%
iNascom | . é
Special Support %

Orbit Support Computing Facility (OSCF)




Telemetry:

Comimand:

Tracking:

Requirenments

Provide Support of HouSékeeping Telemetry

— TDRSS and GSTDN

Provide Support of Multispectral Scanner
Image Data — GSTDN

Provide Support of MSS and Thematic
Mapper (TM) Image Data — TDRSS

Provide Support df Commands to Flight
Segment — TDRSS and GSTDM

Provide Raw Tracking Data from GSTDN and

TDRSS for Orbit Determination Support to
Project |

ALYND yeod 40
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Reculrements (Continued)

Communications: o

Provide Narrowband and Wideband

Communications to Support
Housekeeping Telemetry, Command

and Tracking Functions

Provid'e Wideband Communications

for Image Data Transfer (Both Raw
and Processed) |

Provide for Teletype Interfaces with
Foreign Ground Stations

Coordinate Wesiern Test Range

~(WTR) and !Indian Ocean Site (ICS)

Launch Support — Including Data
Acquisition and Transier

ALINMYnd ¥00d 40
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TDRSS

Q@ Command and Telemetry Data Flow

Image Data Fiow

ALITYnd ¥ood 10
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TORGS Command and Telemetry Data Fiow

LANDSAT-D

%

S

TDRSS

TELEMETRY &
COMMAND DATA

COMMAND
e m—r—
WHITE SANDS
GROUND TERMINAL | TELEMETRY

NASA GROUND
TERMINAL

cMD
.@.———l

B

TELEMETRY
b

DOMSAT
GROUND

M TERMINAL
(WHITE SANDS)

S et

H

COMMAND

U

DOMSAT
GROUND
TERMINAL
(GSFC)

JRNGESERNDSTS I

e Ne]

.29

v 0

o3

2

Qv

[l -

> 6

: m

- e

X7

CMD CMD

| nascom AROUND.
TLM T | TLM | SEGMENT

87

T

e e to—



TORSS Image Data Flow

LANDSAT-D

AUTOTRACK
BEACON

/

(-

WSGT

™ MSS

NGT
PLAYBACK

THRUPUT

D]

SiM

7_

TORS

IMAGE DATA
{TM & 12SS)

BUILDING 23

EARTH
STATION.
{GREENBELT)

]
DiF | SLOPF

ALITYND ¥004 40
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EARTH
STATION
{WHITE SANDS)

LANDSAT-D
GROUND
SEGMENT
IMAGE
PROCESSING l

S/

v

NASCOM
TECH
CONTROL
(MONITOR)

L

R Y



- GSTDN

=3 Comman'd and Telemetry Data Flow

o Multispectral Scanner (MSS) Image D
© Station Support Functions

- Status

ata Flow
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CST

LANDSAT-D

‘\/\

Telemetry &
( . Command Data

\‘%

Commands Commands
GSTDN ¢ T .
GROUND STATIONS | Telometry Telemetry
NASCOM
; SWITCHING*® |
L—--———-_——Q - . ’-“-m--»
{Command Echo) ® Circuit .
: ® Message
, "y
) 1 0
=
¥ § = '
. 1 8 .
t_l
Ground Segment
Test & Simulation
{TSIM)

**TSIM Loop-Back through Nascom Switching

, DR Command and Telemetry

Data Flow

0
jvnd wood 3
éf 3ovd WNIDWHO

GROUND
SEGMENT

*Nascom Switching includes both circuit switching

and message switching as applicable to the
scheduled transmission path
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GSTON
GDS

GSTDN
ULA
5| station
|
(FAIRBANKS)

§L

EARTH }/
>| STATION '

(MOJAVE)

\/2_ EARTH
STATION

(GREENBELT)

BUlLlc))ll‘;:lG 23
l
{TAPE CAPTURE)

LANDSAT-D

GROUND SEGMENT
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SPACECRAFT ORBITAL OPERATIONS €53
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8 Kbps Housekeeping b X X X X x X | x X x x |
32 Kbps Payload Correction Data X

32 Kbps On Board Computer X X X X x| x X X X b X
256 Kbps STR Dump X X X X X X X x X X X
2 Kbps Command X X X X X X D S I X | x X
Range & Doppler Tracking X X x b X X X X X x | x
Image Data | X X
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CSTDN Station Support Functions

op AGECRAFT LAUNCH/EARLY ORBIT

(%3 HOURS)
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S-Band Tracking x | x| x]x|x}|x}]X

X
b4
x
X
b

*Special Support

yeod 30
PR s

ALYND
sl 3OV




GSTDN/Landsat-D Test and Status

| 3ovd WNIOHO

L117vnd ¥ood 30

Pfilestones

1882

{
|

Jan

Mar § Apr

May

Jun

Jul

Pug | Sep | Oct | Nov | Dec

STDN/SC Compatibiiity Testing
Compat Tape/GSTDN Data Flow
Data Generator/GSTDN Data Flows

Image Data from GDS/ULA
GSTDN S/W On Station

GSTDN S/W Familiarization
GSTDN Network Data Flows
End-to-End Tests: ULAIGDS/BDA
T-30: SIC Simulation

T-15: Timelined S/C Simulation
T-08: SIC & LIV Launch Sim
T-06: SIC & LIV Make Up Sim
Lzaunch

e~
.



Rlascom

o Normal Operations Support
I aunch Support

O Status
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MSS 15.026 MBS

u\

1 Rlormal Operations Support

-

~

- > - MSS 15.0626 MBS
(ULAIGCS) _, »~ PROCESSED N >« _ (ULA/GDS} '
=1 MSS r‘""“’\ S~ s
- / \ : ~S-
- EROS DATA | Ny “~~a| DOMSAT
UA T CENTER (EDC) \ INTERFACE ;
GDS SIGUX FALLS \ FACILITY
: \ (DIF)
\I\ / 1
GHIT \ :
(9.6 KBS) VOICE R GHIT RECORDED
- 2N MSS ?
40 N TARE (ULAIGDS)
L \ TAPE
N
VOICE N 2
. VOICE % & —>1 LANDSAT-D
8;?5‘:1 < Y >l GSFC g 224 KBS GROUND | S %
< > NASCO )
TN I¢ e = NASCOM | TTY SEGMENT “:’, 2
' N A o -
O r
c > ;
Zh !
VOICE P ‘
!" > VOICE "
NETWORK |22 KBS | .
OPERATIONS
CONTRAL Ty t t__TIY___ I TRANSPORTABLE 5
CENTER |4 L VOICE GROUND STATION jmmed :
{ Inocc) ' S (TGS) 96
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VOICE

< >
 GSTDN 56 & 224 KBPS
STATIONS [ —
Y
L . wenl)
Dgo
INCIAN VOICE
OCEAN & nd
SITE DATA
(10S)* ) B
VOICE
—nd)
WESTERN / 56 KBPS ,
TEST / . \OICE m——{>
RANGE
(WTR) —
PDF 224 KBFS
NETWORK
OPERATIONS
CONTROL |«
‘CENTER
(NOCC)

*|0S data controfied by Air Force Sat

GSFC
NASCOM

RNascom Launch Support

Y

-

VOICE
M LANDSAT-D
o 224 KBPS D
TTY SEGMENT
G _—
2%
voice 3%
| QF
o
2
. B! e
TTY .
i m—d! TARASPORTABLE
GROUND STATION
VOICE _ p _(TGS)

ellite Command Facility (AFSCH) and routad via BLT to Nascom
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RNASCORI Capability Status

Exisfing and In-Place:

Housekeeping 9.6 Kb
Data Circuits 56 Kb
224 Kb

1.6 Mb

Image Data Circuits 15 Mb
Domsat Link

(Ail)

(All) ,

(MiL, GDS, BLT) +

(BUC for L/V Relay)
(ULA)

(GDS, ULA, DIF, EDC)

(Ground_ Segment/EDC-
April 15) |

In-Place 8 June, 1982:

Launch Phase S/C | '
Housekeeping 56 Kb (Simplex)
Data Circuit - g

WTR——>GSFC
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ALYND ¥0dd 10
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Spacial Support
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@ Foreign Ground Stations (FGS) |

ALVND Y00

o Western Test Range (WTR) &
Indian Ocean Site (10S)
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Foreign Ground Station Suppm't

GROUND STATIONS , o SUPPCRT
ltaly

Sweden
Australia

Japan @ Provide via teletype acquisition data

Brazil messages (vectors) for N‘SS data
acquisition

Canada

6 Prince Albert
© Shoe Cove

India
Argentina
South Africa
Thailand

ALMVND ¥oO0d 30
gl 39vd TYNIDWHO

Sweden . . o | ‘
Australia @ Provide high density tape stock

@ Receive via mail MSS tapes recorded at
Japan |

Foreign Ground Stations
Brazil

100
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Western Test Range (WTR) Support

(WTR)

uv | NASA SIC |__(s6 k8BS CKT.)

SIC TLM »{ POF GSFC l=—p CSF

| OSCF.
224 A
uv BUC 1224KBS CKT.) GSFC ?‘ngggc
| ETR (HANGAR AB
(SATELLITE)

LV (ARIA) l—— L%S‘ WTR

lndian Ocean Site (10S) Support

(SATELLITE)

10S

o>

DSIS

o0
n ;;q h
w2 :
8% ]
- B aad !
23 ’
g 2]
(SATELUITE) {BLT) @
stc ) w22 GSEC pem=t> CSF
(S0CBLT) - ogcp
UV (224 KBS CKT.) MSOCC
GSFC ==t noC
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@ma& Support Gomputmg Facsiuty
(CSCF)

@ Requirements
Q Activities
® Data Flow

Status
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Reguirements

OSCF PROJECT

® Provide:
Right Segment Pass Prediction Tape — Weekly @ Provide:
Improved Inter-Range Vector (I2RV) Acquisition Data — On Board Computer Paramatera
Pre-Launch & As Required Global Positioning System Data
Predicted Fit Ephemeris Tape (PFET) — Weekly ' ' g‘ yst
On Board Computer (OBC) Parameters Tape — Daily

Orbital Elements — Daily 29
Hardcopy Printouts of TDRSS Operations Planning and - 32
Scheduling Aids System (TOPSAS) — Weekly & As SE
Required o9

| £5
® Monitor Downlinked Ephemeris Data as g;

Computed by the On Board Computer

b

o3
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Activities

eve * @ oot weven ey

f@ | Pre-Launch

@ Provide Nominal Improved Inter-Rainge Vector (I2RV) Acquisition
j Data ' |
® Provide Nominal On-Board Computer (OBC) Parameters
] ® Provide Other Data Products as Required by the Project

Launch (Using Goddard Real-Time System- o

GRTS): | | 32
© Determine Launch Vehicle Orbit Based on Guidance Data® g%
Received from the Network Y §
: © Process Landsat-D Spacecraft Tracking Data in Real-Time - | 3‘6‘{ !
E © Update 2RV Data, OBC Parameters and All Other Required ;
- Nominal Pre-Launch Products | - :
| ‘ 104 x
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Activities (Continued)

Post-Launch (Normal Operations):

@ Ingest Tracking Data from GSTDN and/or TDRSS

@ Ingest GPS Strip Tape from Landsat-D CSF
© Produce:

14 Day Flight Segment Pass Prediction Tape (Produced Weekly, Defines Visibility
to Foreign Ground Stations, TDRS, GSTDN and Transportable Ground Station
(TGS}

Hardcopy Printouts (3) of TOPSAS (Contains STDN Pass Predictions, Orbital Plots,
Pass Summary Predictions and Ground Trace Predictions for the Same 14 Day
Period a3 Pass Prediction Tape Above — Produced Weekly)

Improved Inter-Range Vector (12RV) Prediction Data for TGS, Foreign Ground
'Stations and STDN (Produced Daily)

Predicted Fit Ephemeris Tape Covering Same 14 Day Pariod as Pass Prediction
Tape (Produced Weekly) ,

On Board Computer Parameters Tape (Covers a 60 Hour Period — Produced Daily)
Orbital Elements (Produced Daily and Distributed by Teletype)

@ Compare the OBC Computer Orbits of Landsat-D, TDRS-E and
TDRS-W (After They Become Operational) with the Ground
Produced Orbits

AMYNd HOOd 40
i 35Vd TWNISRIO-
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OSCF U MEN
Normal Operations GROUND SEGMEN
£S Pass m o] V/cekly
AVAILABLE n : 4
RESOURCES: Predictions T)FostOrbit djust___} A< Required
o i8B! 26075 System :
® Code 870 Contractor Hard | | Orbital Plots Weekly &
Suppont =1 Copy = zc;e';uired
o M«tric Data Facility L
¢ADF) .
1 Hard Summaty Predicts | weekly & 23
Copy "~ | Requiced
\./
[ TOPSAS Ground
| Hard Trace Predicts Weekly & as
Copy | Required
J—
"/_T Iimproved Interrange | Pre-Launch &
Y W ector Dats "] s Required
. limal Opesat
A erations
® i
Ephemerides I'Q Weekly

Daily & as Required

Data Flow

LANDSAT-D

0BC Parameters

Post Orbit Adjust

As Required

4

v

Normal Operations

Daily

ALnvnd 40Cd 40
SI 39¥d WNIDWD

. - ———— b BT

FS & TORS Launch & Update | Pre-Launch &
*1Post-Launch
FS Orbital 7Y e Daity Weekly
Elements
GPS Data/0BC Parameters Q
ATracking Data Requests .
Memo +1 As Roquired
“Acquisition :

—

HOTE: (1) = Had Copy
%30 Availablo



Status

© All Software and Procedures are Tested
and Ready |
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Riission Support Computing ana
Anglycis Division (RMISCAD)

e Mission Analysis Support

=

e Global Positioning System (GPS) Support %

2
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]
r
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-
1)

0



1
N AT e S s ool
b A O A TR Sl o
R i R e S AV

Mo §TIC0 e MEAG

T T
PRSI NN NN SEp N
QAR TS R DS o

; ¥ M e PRSI B S iyl e N Y R e 4
A S NN AR S A
oy WA VY (s Vs e gt e T AT 2 e d g e
RPN R S L YRR ENE R I S5 e SR NS

PRission Analysis Support
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© Requirements

@ Activities
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" Reguirements - 23

MISSION ANALYSIS SUPPORT

@ Provide Orbit Adjust Definition:

— Primary/Backup Orbit Adjust Mods .
— Flight Segment Yaw and Pitch Angles
— Orbit Adjust Start Tima

_— Qrbit Adjust Thruster Impulse Count
— Predicted Thrust Level
_ Predicted Tank Pressure and Temperature Change
_ Predicted Propellant Usage

'e Provide Gibit Adjust Burn Analysis:

— Orbita! Element Changes
— Orbit Adjust Thruster Efficiency
— Propellant Expended

PROJECT

® Provide:

— Ortit Adjust Criteria Document .

— Orbit Adjust Propulsion Module
Status »

— Orbit Adjust Burn Confirmation

et e dmen A rmee ¢




Activities

Pre-Launcn:

© Orbital Element Studies

@ Orbit Sclection

® Launch Windcw

® Propulsion System Modelmg
® Orbit Maneuver Strategies

Launch:

@ Injection Error Removal Manauvers
© Ground Track Phasing Mancuvers:
© Contingency Maneuvers

Post-Launch

® Orbital Mission Requnrements
© Orbital Maintenance Maneuvers

@ Propulsion System Modeiing Calibration
© Shuttle Retrieval Maneuvers '

~ auvnd u00d 30
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*Tape Archived in OSCF 360 Libsary

..
P

%%
X
]
C,
' 4 P
OSCF MSCAD ("4'3’ SEGMENT
FS Orbital | Prefaunch Document Cmg?:m
¥ ¢
Elements Hard Copy o1 Daily ;
\/— Orbn‘ :
: Adjus.t
| As Required | Memo Propulsion
‘ Module Status
FS Pass -
Predictions Camg ] Weekly/
Hatd CPY =125 Required Orbit Adjust
— Definition Memo  f——t]As Required
FS Predicted .
Ephemeris®f. AS Required] qumeme Memo Bum Confirmation
Tape : Weekly \/__.
Orbit Adjust
Burn Analysi
- vais Memo e A3 Required
Activitics Activiti :
; ' Memo/ ’ : ' ‘1 Memol , !
! e | N .
| J ' . g

b
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Status

@ Orbit Adjust Software Ready

© No Present or Foreseen Problems
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I Global Positioning System (GPS] Support

Requirements
Functions 2%
3%
| ?1;“*;;
. <
Data Requirements %%
A%

Data Flow

Validation and Calibration Procedures

Status

e
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'Reguirements

GLOBAL POSITIONING SYSTEM (GPS)

® Validation —

Routinely Mcnitor and Verify That GPSPAC Orbit
Solution on Landsat-D is Reliable and Accurate {0 60
Meters When 4 NDSs are in View and to 150 Meters
in Trajectory Propagate Mode

® C(Calibration —

Determine Ultimate Accuracy with Which the GPS
Can Provide Real-Time, Onboard Estimates of Orbit
and Time '

DR T Ry o A R T A PR A P L A I Sy
PR e AT, LAt e b ks ld e - RTINS N A

o a1 AL O A @ P SRS P MY [ ST

)

———rr Y

TP A v e

PROJECT -

® Provide GPS Data and
On-Board Computer :
Parameters ;

i wea———
P
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Functions 2%

© Cornpare Onboard GSPAC Estimates and 7:,;
‘Statistics of | andsat-D State with Those ey
Derivedfrom Independent Sources

® Perform Navigation Reconstruction Usihg a
Variety of NModels

© Analyze and Change \larious Constants of the
Onboard Data Base 10 improve Navigation
Performance |

o Determine Those Factors Which Limit the
Ultimate Accuracy Achieved by the System

119
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Data Requirements

S R T BT e T S R T SR T

3

GPS Strip Tape X

| @ GPSPAC Output Data Files X3

E — System Status %‘%ﬁ :

! — NDS Almanacs and Operating Ephemeris %fp ’
— Navigation Estimates

| — GPS Measurements

[ — Receiver Diagnostics .

] ® OBC Ephemeris Computation Reports

! — Uplinked Ephemeris 1
— GPSPAC Derived Ephemeris | :
' Definitive and Predictive Oibits Derived from :

GSTDN or TDRSS Tracking Data
: GSTDN Tracking Data .
= NDS Definitive Orbits and Time

117

[ Lt ce mseeeian A me ivie s e bme a ami o A e S e v
{\‘1 e ek e e S e D T matie aa



B

s

'*'f'; W J-l.";z‘{m:‘fﬁv s""‘}""} "ié" ;j‘l-

Data Flow

GPS SUPPORT

GPSPAC EXPERIMENT DATA T“REPROCESSOR (GEDAP)
@ Pofocnis Format Conversivn of GPS Strip Tape Files

GPSLANDSAT-D INTERFACE (GLI) SYSTEM
@ Performs GPSPAC Navigation Reconstruction
© Compares GPSPAC Estimates With Other Orbit Solutions

GODDARD TRAJECTORY DETERMINATION SYSTEM
{GTDS)
© Cenerates Dofinitive Orbit Solutions from STON Data
0 Processes GPS Measusement Data With Extended
Kelman Fiter

PRECISION RECURSIVE ESTIMATOR FOR EPHEMERIS
REFINEMENT (PRTFER)
© Refines Delinitive Ortit Solutions From GTDS "With
Rlter/Smocther
© incorporates GPS Measurements With NDS Definitive
Ephemetis to Enhance Definitive Orbits

)

SHRRFoba s

P e T Do S 2 S

0,
NG
P
oov(
%
0(, 6:6
o
GROUND
SEGMENT
GPSPAC Detal
08C Reports Daity
SPAC Change
. et As fequired
—/— .
i Performancs
o Weokly/Morddy
-L./- Fepons

" OSCF
Trocking Data Base
Twice\Veekly
Definitive and
Predictive Orbits
from GSTON
or TDRSS
Daity
FS Delinitive
NSWC Oxbits and
GSTON Tracking
i Data
As Requirod 1€
NDS Definitive
Crbits and Time
Weekly
GPSPAC Data/
08C Reponts
Lally 1<
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Validation and Calibration Pmcedures

Validation Phase (7/82 to 10/82) %
© Tasks Performed Daily: | A&Z”fr( |
— Extract GPS Strip Tape Files . | - 4’0:"?@,-
— Reconstruct GPSPA® Navigation Solution ?",)f’
— Compare GPSPAC Esumates with CBC Ephemeris and Reconstructed
Solutions :

® Tasks Performed Weekiy:

- Compare GPSPAC Estimates with STDN Dsfinitive Orbits

— Generate Refined Orbit Solutions and Compare with GPSPAC Estimates
— Report on Results

Calibration Phase (10/82 to 7/83)
e Daily Validation Tasks Will be Performed Twice Per Week

@ Tasks Performed Weekly:

— Compare GPSPAC Estimates with STDN Definitive and Refined bolutsona ,

— Process GPS Measuremenpt Data and NDS Definitive Ephemeris wnth
- GTDS and PREFER

— Compare Solutions with GPSPAC Estimates and STDN Definitive Orbits
® Report on Results on Monthly Basis

15
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Status %%,

GPS Support Software Developed e
System Testing to be Completed by April 30th

— One Sample GPS Strip Tape Processed

— Will Process Additional Sample GPS Strip Tapes as
Received

— Tests with Simulated GSTDN Tracking Data and NDS
Definitive Ephemeris Tapes

GPS Experiment Readiness Review Scheduled
for April 30th

Landsat-D Ground Segiment/OCG (MSCAD) ICD.
Completed

OSCFIMSCAD ICD In Revuew

25
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® Requirement

® Prediction Process
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RNWS F@mwst Support Requirement: !

To Provide to the Landsat-D Ground Segment
Daily Global Cloud Cover Forecasts Aiong Satellite |

Ground Tracks
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inputs:

@

%)
£y
Q

¢
Prediction Process “Co o

Global and Regional Numerical Guids~re Products

NOAA Polar Osbiting and Four Geostutionary Satelllte Imagery
Global Surface Weather Analysis
Global Cloud Cover Climatic Data

Predict Map:

1/

1\'\{\

A
/3]
4

aF%: %f’ :

AR

~LL

>
4R

g
1\

I

-

1T

" ey,

Cloud Coverage Code |

0 Through 30% 1
31 Through 70% 2
71 Through 100% 3

D

[RTRIPICRr SRR S Ty e VR T S

-t R 28R ¥R Do 4 Tl e

DR wit el £ e

Baclore Ak Al ke dmrees




Clohal Numerical Guidance Input =~ %,

oc'r .
‘S,

90404‘

DAY DE%GEE‘&DENG PACKAGE gyl

A | 3 IR LY ' i . 1 | 2] ™ 3
120°E 140°t l60°8180°\r:ll60°WI40°WIZO°W100°\‘JfBO°W 60%/)4CW 20"\M }04 ]20°E‘\\40°E
—— - - - . . v

] R iR

AP T
0% YD0°r 100°E 120°E !

mTSY T

g \J’) /O/ D
7 f

Te- @'

133 HR| _

. p;:-.—-——..-' =

27 Hour through 48 Hour 3-hourly. increments of surface, 500 mb. and relative
humidity values from Sela Global Spectral Model current day Q0Z forecast
displayed on LANDSAT-D 1/60M map scale provide forecast v expected conditions
nearest next day LANDSAT-D local equator crossing times. S.milar information:
supports both descending and ascending forecasts.
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' o ©* 'U.S. GOES IMAGERY! -~ "/ EUROPEAN GOES iMAGERY” .\ ¥
JAPANESE GOES IMAGERY ;. . .7 Hourly Visible and : 3-Hourly Visible and : é
3-Hcurly Infrared i gou 5 Infrared Infcared - %

.- 20°5y]

R '

- Lush

.1 . lﬂ g

NOTE: GOES Areas Also Covered 8By Polar Orbiter — Pass by Pass Stretched Gridded
Visible Imagery, and Mapped Day Visible, Day Infrared and Night Infrared knagery
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Gutput: "ok
- uput. - &,
Coded Cloud Cover Predictions for All Land Areas |
Along Each Next Day Path via Telecopier Link
Between the World Weather Building, Camp Springs,
MD and the Landsat-D Ground Segment
Landsat-D Cloud Cover Predictions Cloud Coverage Code
. ROW
PATH START STOP CLOUD COVER . 0 Through 30% 1
3 1 28 3 31 Through 70% 2
' 29 1 1 71 \wough 100% 3
42 a7 3
8 2 2
200 ?_4_8 3
23 1 46 3
) | |

T 1e8
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Delta Launch Operations

© Landsat-D Mission Requirements

© Preliminary Flight Mode Description

(=} Pteliminary Sequence of Events
© Trajectory Sequences

@ Spacecraft Mission

127
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Landsat-D Rission Requirements
Osculating Elements at First Descending Node After Spacecraft
Separation - |

— Semi Major Axis(3o High) = 7074 km (3819.58 NL.ML) 0%

— Eccentricity = 0.0001 “‘%,

— Inclination = 23.255 Dey %;‘;}
Launch Time Consistent with 0938 Mean Solar Time at - 2%
Descending Node "é’%

— Approximately 1757 Greenwich Mean Time on July 1, 1882

Sun Excluded from 30 Deg Half Cone About Centerline of the
Thematic Mapper and Multispectral Scanner

Spacecraft Separation
— During First Passage Through Umbra
— At 25.5 Deg South Latitude | ’
— SIC + X Axis Along Velocity Vecto: Within 3 Deg Half Cone Angle
— SIC + Z Axis Toward Earth Center Within 3 Deg Half Cone Angle

Second Stage Evasive Maneuver:

— 21 km (0.54 N.ML.) Away from S/C at Start of Mansuver

— Maneuver to Lower Semi-Major Axis > 2km (1.08 N.ML.) and Changs
Inclination

— 2nd Stage Plume Directed Away from Spacecraft

— Propellant Depletion Planned to Minimize Orbital Dabyis (£ 10 Angstroms) 133




o 0 © 0 O ©

© © © ©

®

: Preiimiﬁary Flight Rlode Description

Launch from SLC-2W at WSMC . —%
196 Deg Flight Azimuth sy
6/3 Castor IV Burn Sequence | - %‘},

Booster Dog Leg Maneuver to Achieve Orbit Inclination
101 x 393 n.mi. Transfer Orbit at SECO |

First Restart (Approx. 16 Sec) Prior to Apogee Establishes Near
Circular Orbit (Biased 3 o Low) -

Vehicle Maneuver 10 Separation Attitude
Second Stage Retro at S/C Separation Event (1.5 PS)
Second Stage Coast Until at Least 1 km Separation Achieved

4 Second Restart Burn to Reduce Semi Major Axis and
Change Inclination

Third Re-Start to Depletion Under Study

12
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Preliminary §etguence of Events

EVENT TIME (SEC)
Liftoff 0.0
. , . X))
6 Solid Burnout | - 57.8 %’%
3 Solid Ignition 60.0 as
Separate 3 Solids - 790 ’%
Separate 3 Solids , 80.0 |
3 Solid Burnout 118.0
Separate 3 Solids 123.5 | 1
Main Engine Cutoff (MECO) . 2%.6 3
Stage [-ll Separation 234.6
Stage |l Ignition 239.6
Jettison Fairing - +245.0
First Cutoff — Stage Il (SECO 1) . 652.2
Begin Maneuver to Restart Attitude 700.0

Complete Maneuver to Restart Attitude 955.0

13



EVENT

First Restart of Stage |l
Second Cutoff — Stage Il (SECO 2)

Begin Maneuver to Landsat-D
Sgparation Attitude

Complete Maneuver to Landsat-D
Separaticn Attitude

Landsat-D Separation, Activate Retro
‘System

‘Begin Maneuver to Restart Attitude
Complete Maneuver to Restart Attitude
Restart Stage i

Burnout Stags Il

Restart Stage Il

Stage Il Depletion

Preliminary SeQuence of Events (Contihued)

TIME (SEC)

- 2791.5
- 2807.4

2850.0
'~ 3040.0

31000
4200.0
4500.0

© 4650.0

4654.3

TBD .
TBD

" 13t
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Fiight Segment Operations R

® Flight Operations Documentation
- @ Major On-Béard Functions

® Activation | | o | ,

@ Normal Operations . | B

© Contingencies
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Flight Operations Documentation T
® Landsat-D Data Format Control Books | o
Vol. 1 Data Acquisition Plan Vol. 4 GPS % ‘
Vol. 2 Telemetry Vol. 5 Payload 2.9,
' | | - %%
Vol. 3 Command , "’%%
. | A o
® Landsat-D Flight Segment Operations Manual NS SN
Vol 1 & 2 Subsystems -
APP. A Coefficients/Calibration Data
APP. B OBC Software Qperations

¢ Landsat-D Observatory System Restraints. Manual

© Landsat-D FS to TDRSS/GSTDN RF ICD

@ Landsat-D FS Flight and Operations Plan for the OCC:

Vol. | Flight Operations Plan
Vol. Il Flight Activation Plan

9@ Orbit Adjust Criteria

¢ Flight Segment Evaluation Plan R



Major On-Board Functions

Rlormal
FUNCTION CHARACTERISTIC
, @ Absolute Time Tag Commands (ATS)
Stored Commands o Relative Time Sequences (RTS)
© Predofined Blocks of Commands (PDB)

Ephemeris Computation

o0 e®

OBC Software Function
Uses Uplink or GPS Data
Landsat-D, TDRSS, Solar Ephemeris

Attitude Computation

Local Vertical

Yaw to Orbit Plane
Stellar Acquisition
Earth Painting
Orbit Adjust

Solar Array Orientation

© ©

Open Loop

Closed Loop Using Coarse Sun Sensor

High Gain Antenna
Pointing

Program Track

Autotrack :

Slew Direction and Rate {Timed}
Slew to Given Crientation
Advanced Tumaround Maneuver
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Riajor On-Board Functions 0%
e ~% . .06}1},
Protcctive %%
2
%%
| Q%
@ Limit Chacking |
S ® Exacuto an RTS or PDB or a Single Command (Optional)
Telemetry Monitoring ® Inhibit Storad Commands (Optional) .
© Telemetry Roport :

IRU

ACS Acquisition Modes
ACS Normal Modes

APCS Gimbasl Drive/Resolver
Solar Array Drive

Failure Detection and
Correction (FDC) Logic

0000

Earth Pointing or Inertial
Indapendent of 03C A
Thrusters Enabled for Wheel Unloading

Safe Hold Attitude |
Control

D

® 00
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Flight Segment Activation 3%
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Early Orbit Timeline

DAY (.
2 3 4 5 6 7713 14

EVENT

b

. Separation _ ‘
Solar Array Deployment and Rotation
Attitude Control Activation
— Star Catalog Load
— Ephemeris Load . -
4. C & DH Activation . EX
— NBTR
— Command
— OBC Dump/Map
5. Sensor/Widceband Activation
— S Band Communications
— X Band Communications
— Niultispectral Scanner X

— Thematic Mappar (Bands 1-4) |
(Bands 5-7) ' X 0O~

W

XXX =
XXX O

o

X X X
oo

X X
X % O
00 |

X = Activation/Ono Time Event
O = Operational
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Early Orbit Timeline (Continued)

. DAY e
EVENT 1. 2 3 4 5 6 7 13 14
6. Global Positioning System Activation X—
7. High Gain Antenna/Boom
— Deployment _ X
— Initial Positioning X
— Initial Pre-TDRSS Exercise X
— Program Track Validation X
8. Orbit Injection Error Removal
— Cal/Test X ‘?og%
— O.A.Bum X X
. X2
— Vernier X e
%
X = Activation/Ons Time Event % P
O = Operational a@ .

33




Launch and Early Orbit Procedures
(SVS-10147, Volume [i Flight Activation)

6.1 Early Orbit Activation

6.2 Attitude Control (Stellar to Earth)

6.3 High Gain Antenna Boom Deployment

6.4 MSS Activation - o

%
6.5 TM Activation 2%
4
6.6 TM & MiSS Combination Activation "éé‘so
AN
6.7 OBC Activation , ' 2

6.8 Injection Error Removal

6.9 GPS Activation

6.10 High Gzin Antenna Activation (init.)

6.11 Wideband'Communication Activation

6.12 High Gain Antenna Program Track Validation
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Flight Segment Launch Configuratidn

COMMUNICATIONS AND DATA HANDLING

® Transponder

® Namowband Taps Recorder

— To Omni Antenna

— Non-Coherent Opsration
— Ranging Enablad

— GSTDN—Only Mode

° Telemetry

— Transmitter A On
— 8 KBPS Engineering Format

® Command
— 2 KBPS Rate

— No. 1 Recording (From L-7 Min)
— No. 2 Off (End of Tape)

© On-Board Computor

— On With Seif-Test Procezsors
Executing

— Separation Detection Processor
Executing

~— Array Processor Znabled for
Deployment

— Attitude Control Processor Enabled

ood 30
A T oo

st 39

for Initial Acquisition
~— Other Processcrs Not Enabled/

Executing (Nominal Ephemeris end
Star Catalog Loaded)

ATTITUDE CONTROL SYSTEM

® MACS B Enabled (Prime for Initial
Acquisition)

B D L TP

PROPULS!ON MODULE
- ® Hardware Powered

— Earth Sensors - 0 All Thrusting Functions Disabled
— Fine Sun Sensors © Latch Valves -—Closed

— Magnetometers —Drivers Disabled
— Magnetic Tcrquers '
— Gyros

— Reaction Wheels

© Computer Status Monitor Enabled

£ 2]



Flight Segment Launch Configuration

POWER

©® Internal Power On From L-15 Min.

® Configured to Charge All Batteries
® Computer Status IVionitor Enabled

MULTISPECTRAL SCANNER

¢ In Launch Moda

— Shuttsr Rotating
—- Otherwise Off

THEMATIC MAPPER

@ In Launch Mode

— Door Magnets On
— Otherwise Off

WIDEBAND CONMMUNICATIONS
o All Power Off

GLOBAL POSITIONING SYSTEM
© R/PA Memory

— Fully Loaded
— Standby
OTHER 9%
@ Therma!l Control g‘%
— Selected Hoaters On or 27
")
Enabled % ?3;
_ i 2
@ Digital Processing Unit 26

— In Standby

@ Signal Conditioning and Control Unit

~— Powser On
— Pyro Circuits Disabled

.
BRI
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AARMCoa I e v 4

o,
| 2%,
°%
. O ¢
] X
REV 0-2 Profiie )
(2 (")
7z [
2
2.0
i o L2 K T B - B T . 1T I I W N 10w KW o'W °w LW W e ¥ e o3
"1 MAD 2 UlA 1: : 5 .
&y © Complete NBTR 2 Spooling . © Verily Amay Fully Deployed i ..‘Ia' o
'® Initiate GBC Memory Chock [2.] © X?t'i;?d:a& r"\t:‘o'}“delsmbh @
] f ) ® Initiate Commanding ..
i , ® Spool NBTR 1 ? o, - 9%
,_, Ll I, - : ® Verify DPU Timecode kil o]
] O
. el
] ' ‘ . W 3 ?:
1 MAD 1: b=
¥ oy ‘ © No Contact Q -
© Initiate NBTR 2 Record Asray
a @ Playback NBTR 1 Deployed i
9@ Begin NBTR 1 Spooling !
o b ,’
10s: f :
. © Vorify Ssparation
* © Verify Arrey ‘ Seperation bk
Doploymeant Started
© Verily Local Vesticsl
PO Pointing/Rate Damping Xo°g

W Xt @t "ﬂ'l I Iy S - T R T R T v

sé h"‘
wra IWMWWW aQaw  BN°v [ %t a8 o7
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Post-Separation Activation Sequence §
- |
i
-¢——REV O l>l< REV 1 : >|< REV 2= f
20 Minute
L/ Timeout
Q3
32
Solar : 8 %
Array I~13 Mi , : ==
Deployment (Mominall; ‘_.’_B_fgk_i_'g _’ e 3
Dcployment' - Sun z @
Aligned 3 —
to Amray > n
)
Soiar } X >§ i
Aoy y A : ..
Rotation 1 '§ \
ox L 2] 1
i |
Local Vertical Pointing '
Pitch/Roll rates Damped
Attitude Modo 1 ’
Control """"'""'" :
Initiation (OBC) ¥ . :
>  y =
Voo P
Back-Up Reference: |
Acquisition Inertial L
Sequence cmmmmam - ————] Flight Segment %
Hold %}oiming at Earth g
y 1% i



~ Sclar Array Activation

® Post-Separation Sequence |

— Closed Locp, Coarse Sun Sensor Control

— Changes Rate (0, 1, 2 X Orbital Rate) to Maintain Alignment
@ Initiaﬁon of Normal Operation—Day 2/Rev 6

— Open-Loop Control (1 X Orbital Rate)

2%
- 2
— Periodic Realignment to Sun as Required 'g%
(o)
A 2T
©
23
2%

AB

"y m-y_i!-"’,’--,,wu.w,gﬁig';. ;,:
. - o
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ACS Activation

B

'
Sepa:ation_ l : I
Local Vertical Pointing Y /Pitch.IRolI/ Rates | |
With Rate Damping — Within Limits : i
b !
Local Vertical Pointing | ﬁ I
With Gyro Compass Yaw i |
Control and Rate Damping | i ; ; Ar _%
Precision Attitude I ] Echomeri dl | |
Determination: i i Sfareg::;?o;n | | |
(1) Load Reference | | Upload | initiate :
information ' | |, Modo 3 (CMD) |
(2) Referenca Quatemion | f |
(3) Updato Filter | I | oS :lcp:naé;r i
Operation ! | . : |
i ! Sun Within | | Y
Precision Attitude Control | ! FS5 Range | | L »l
I ' b \
| | I Obsarve Inilicto
| | | ) Fikter Precision
I i || Convergonce  Attitude
( | | i Ceantrel (CRAD}
P | |
| | | | P
ACS Mode: Modo | Modo il Moda ili  Mode (¥ ——

8]
O 3004 3

’s

Ny

3 o0

1)

ML Anbcd

o

Gy 5 L At T R Ay - el R ol 27 SE DY xf,’;{_,{m .
- bl P IR YT I TRl ez
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C & DH Activation

Narrow Band Tape Recordel_'-—ljay 1 Through Rev 1

NBTR 2 Off at EOT
— 1 ULA: Spool NBTR 2/Begin Recording

— Launch:NBTR 1 Recording (From ~ 7 Min Prior to Launch

- Spooling Sequence:

- Beginning of Tape

End of Tape
® |
. r >3.1 Min.

— 1 HAW: Playback. NBTR 1 (Direct)
— 2 MAD: Spool NBTR 1 |

147



C & DH Activation

COWIiNVIARD

® TIC/TOC Commands—Beginning Day 1/Rev 1

— Verify Real-Time Command Capability N ‘.

— Spare Relay 1 Off (TOC)
— Spare Relay 1 On (TIC)

® Stored Command Capability—Day 1/Rev 2

— Verify Command Buffer Area

— Load/Dump All 1,0s Then 0,1s

od 30

Alnd €0

143
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C & DH Activation

OBC Memory Dump/Mapping—Day 1/Rev 2

® Dump OBC Memory

— Programs

— System Tables

— Telemetry Reports

'@ Compare to OBC Memory Map on the Ground

— Flag Differences

— Verify All Differences are in Dynamic Fields |

(i.e., Differences are Expected)

- a9




Widebhand Communication Activation

X-Band:

© Power Converter On—Day 1/Rev 2

© 24 Hour Outgas Period”

© First Check With MSS Image Data—Day 3/Rev 28
— Remains in Standby Thereafter

| 3
S-Band: 'é";;
S S
S . o
o 8 Hour Outgas Period™ S5
| | | | | 35

® First Check With MSS MUX Data—Day 2/Rev 13

*Veiified in Thermal Vacuum Testing
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Mu'tispectral Scanner Activation

e All Power Off—Day 1/Rev 2
- @ 10 tour Outgas Period”

@ Muitiplexer Sutput Check—Day 2/Rev 13
(Supperis S-Band Link Activation)

© Each Band Checked Separately—Day 3/Rev 27

o)
-
*Verified in Thermal Vacuum Tosting : 3 o9
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Thematic Mapper Activation

® Door Magnet Off
- —Day 1/Rev 2
@ Standby Heaters Enabled

© Bands 1 - 4 Activation:
— 24 Hour Outgas Period""‘ _ |
- Sequential Tum;Oil—Day 4/Rev 42
© Bands 5 - 7 Activation:

— 6-Day Outgas Period*—Days 6 - 11
Plus 1-Day Cool-Down*—Day 12

'— Sequential Tum-On—Day 13/Rev 114

*Verified in Thermal Vacuum Testing

P i L Ty
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- Sensor/WidebandActivation Sequénces

SEQ. NO " ACTIVITY LINK DAY REV
1 MSS MUX Data Only S-Band 2 13

2 MSS (4 Ony, 1 Only, ~ S-Band 3 27

| 2 Only, 3 Only, & 1-4) | S

3 M3S (1-4), 85 PN X-Band 3 28
4  TM (1, 1-2, 1-3, 1-4) ~ X-Band 4 42

5 TM (1-4), MSS (1-4) X-Band 4 43

6 MSS (1-4) and " S-Band 5 57
MSS (1-4), TM (1-4) X-Band |

7 TM(1-4 Plus 5, 7, 6) X-Band 13 114

Note: All Sequences Using TGS and BLT

e twes mav o amaepg Ty

ALITYND 004 40
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| Global Positioning System Activation

® GPS at Launch

— Memory 'Loa_ded
—— Standby Mode
— NDS Almanac l.oadad

— Landsat Almanac (Nominal Launch) Loaded
® Activate—Day 2/Rev 17

— Command to Navigate Mode

— Begin Telemetry Data Collsction for MiSCAD

-,

ALITYND ¥o0d J0
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High Gain Antenna/ Bdom Deploymeht Activation

Boom Deployment-—Day 2/Rev 17

— Before Orbit Adjusts Using Four 5 Lb. Thrusters
- — Erect Boom; Antenna in Stowed Posmon

Initial High Gam Antenna Posmomng (Open-Loop Slew)— Day 2/Rev 17

— Elevate to Horizontal Position 9»%

e B4

— Execute £5 Degree Exercises (Each Axis) gz
zr

Initial Pre-TDRSS Exercise—Day 6/Rev 73 ez
‘s ~m

— Three-Step Sequence: w ¥

(1) Elevate to Straight-Up Position—Single Axis Rotation | j
(2) Rotate (Azimuth) to +X —Single Axis Rotation B
(3) Return to Horizontal —X Position—Concurrent Two-Axis Rotaticn

— Final Position Near Opposite Azimuth Stop

Program Track Validation—Day 6/Rev 73

— TDRS Ephemeris Used
— Execute Program Track Niode

Execute Advanced Turnaround Mansuver—To Be Scheduied
-



Injection Error Removal

o Injection Error Removal

: —1 Day -1 Day
Mode 4 —p —_
: 1 | | i : T
i i | | l §
'L Tasts 1oa.l Vernior
Cal Tests . emiar
AV/AVAREENAY A VERNA VAV,
NMode 7 Rev 32 Rev 47 Rev 61 As Scheduled by NASA
- (Day 3) (Day 4) - (Day 5)  Ovbit Analysis Engincer
® Ranging V.’.":_ — ,XZ’V_-V.Q }E’Vﬂ - Q.ﬂ'v.:v_—_;( %g
| 32
SE
e2
ER
AL

%




-
;|
-
i
H

& ————

Normal Operations
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Mormal Operations

SHORT-TERM

FREQUENCY

o6 Instrument and Wideband Operation

© NBTR Playback Niuitiple Times Per Day

@ Ranging ' ' ‘

© Stored Command Load 2 to 3 Per Day

© Solar Array Synchronization

© Ephemeris Load ane Per Day

® Clock Updata " Daily as Required

@ Star Catalog Load Twice Per Week

@ GPS Initialization Weekly as Required
LONG-TERM

® Drag Make-Up Maneuvers Typically Maonthly

® Pre-TDRSS Antenna Exercises Every 45 Days

© TM Outgassing Cycles As Required ;

© Leap Second Insertion 6/12 NMonths as Required -

® Clock Recycle Yearly ;

@ Inclination Correction Every 18 Months

19:40
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Typical Daily Flight Segment Operation Profile

Image Acquisition:

us
Foreign
Ground
Stations

Command Lo_ad

Eghemeris Load
Star Catalog Load

Clock Update

Telemetry
Recorder Playback

Ranging

1600 1800 2000 ZZOd 0000 0200 5400 0600 0800 1000 1200 1400 1600
llllllllllJllllllllllll

X XXX
X XX X

<

X X X X X

XX X XX X X

X XX x X
XX XX

X

A3 Required

X X X

.x‘

X XX X X
XXX X X X
X
X

X

Alnvnd ¥o0d 4C
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7.1
7.2
7.3
7.4
75

7.6
1.7

7.8

7.9

- 7.10

7.11
712

7.13

7.14

| Mormal In-Orbit Procedures
(SVS-10147. Fiight Operations Plan for OCC)

NBTR Operations

Stored Commands Load/Dump
OBC Ephemeris Load/Dump
OBC Star Catalog Load/Dump
System Table(s) Load/Dump
(General)

DPU Clock Updateq

GPS Operations

'TM and MSS Operations and

Wideband Communication Control
TM Cooler Door/Qutgas Activity,
Periodic

C & DH Activity

Range and Range Rate Support

TDRS High Gain Antenna
Hardware Test, Periodic

TDRS High Gain Antenna
Maneuvers

TDRS High Gain Anenna Link
Acquisition

7.16
7.16
7.17

7.18
7.19
7.20
7.21

7.22
7.23
7.24

7.25
7.26

- 1.27

7.28
7.29
72.30
7.31

GSTDN Station Link Acquisition -
Solar Array Maneuvers

TDRS High Gain Antenna
Operation o
Orbit Maintenance/Drag Makeup
Inclination Orbit Adjust
Retrograde Orbit Adjust
Thermal Management

Array Synchronization
Quiescent Flight
Ephemeris Source Control

Leap Second/Year Transiticn

GPS Coordinate Transformation
Updato

GPS Corrected Time Offset Update
Gyro High Rate Calibration Moda
C & DH RF Switch Configuration
Fuei Remaining :

Power Management

ALVND HOOd 40

"1 39Vd TYNIDWNO
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Command Opei'aticns

Real-Time

¢ NBTR Playback
» Star Catalog Update
© Ephemeris Update

Stored/Relative Time Sequence

® Telemetry Nlonitor (Response to
Out of Limits Conditions)

@ Orbit Adiust Maneuvers

— Solar Array Positioning
— Latch Valve Configuration

Stored/Absoiute Time-Tagged
@ Sansor Operation
¢ Wideband Operation

© Communications & Data
Handling Operation

® Orbit Adjust Maneuvers
— Moda Controi
Stored/Predefined Blocks

6 Telemetry Monitor {Response to
Out of Limits Conditions)

auvnd wood 40

1Gi

o) 3OVG WNIORO
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Basic Telecommunication Operations

usB S . o
Link:  — FS Radiates From AOS-1 Min. to LOS + 1 Min.
E (Via Stored Command)

— Station Receives/Radiates After Lock

~~— Command Transmission in Burst Mode |

Direct -
Read-Out

Links: _ — FS Radiates to Support i Min. Acquisition Period

Prior to Data of Interest |
- — Modulated With Sensor and/or PN Data Throughout

L)

o
4
2}
z

ALYND ¥00d
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Imaging Operations

Start Emi
of of
| Imaging Imaging
Instruments: : . Y i
—— | {1t _
™ - —4 Minute Warmup—-';—'—"i AY
MSS [«-—3 Minute Warmup —
|
|

Telemelw___l-a— Telomaotry on for All Operations | 4"__

Payload ’ : |1-Minuta
Correction : L___—

P ——

Data _ | Lead | 1-Minuts
: : : | Treiler
. |
Telecommunication |
Links: =
| X-Band - 1-Minutoe
Acquisition
| |
o , .y |
S-Band : 1-Minute
Acquisiticn
uss On For Telamatry and PCD '
—fe—onFo Y, i =

ALvnd ¥00d 40
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'RIBTR Operation

Planned Use:

— Continuous Recorder Coverége Over First Year

— Optional Reduction to Coverage Cnly Between TDRSS Service -
Periods Thereafter

Operation Plans:

(1) Initial Spooling to Align Tape Stack
(2) Provide Overlap at Recorder Transition

NBTR A ' | ‘ '

<+—Record—> a—0ff —» | i
| L
<a—Off —» | = Record —> P
NBTR B Overlap o Py
Period P
| 2% -
(3)Piayback Spans Overlap Record Start-Po’ints: "_é%_é :
Record: b e~ SE
| | i) %% i
Playback: 5 —pla” £ ;

—>| fa— G

Overlap

-t s

Span A e

PO mmmmmmra em s oemeen e e e e

S - .
Tal, vl
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Ranging Operation

® 10-13 Operatiofns Per Day; 5-10 Minutes Each

© Transponder Into Coherent-Mode Operation for Doppler
Measurements - |

@ GSTDN Ranging Requires Use of USB Baseband—Shared With:

— NBTR Playback
— OBC Memory Dump

— Payload Correction Data

)
c (5/ ALYND ¥o0d 30
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| On-Bdard Computer Load Operations

® Table Loads Transmitted in Real-Time Command Sequ_ences
® Verification Via Selective Di:mp

© Selected Tables Disabled or Buffered to

Permit Load/Verify
- Before Use: ) |

| | . - SPLIT- DOUBLE- TABLE USE
DAYS TYPE BUFFER BUFFERED  DISABLED
Stored Commands X

Ephemeris Parameters X
Star Catalog X |
Telemetry NMonitor Values X

yocd 30
MO0

Adnvnd ¥
gl 29Yd .i
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Solar Array Maneuvers

@ Synchronization:

— Monitor Position Relative to Sun
— Resynchronize Only During Non-Imaging Period
— Stop/Accelerate Array Rotation to Correct Position -
® Orbit Adjust Support

— Advance Array to Anticipate Stopping for Orbit Adjust
— Stop Array During Thruster Operation

ALIVND ¥00d d0
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Flight Segment Clock Updates

Clock Monitoring:
— Up to Every Contact cX0

GSTDN:

Known Delays Time Updates: | s
FS — AT Adjustment '
—- Inserted at Preselected Time

— Scheduled to Avoid Imaging Periods

Propagation Time

Time-Tegged
. Big.sfngc Annual Recycle:
GS input . — Reload Time Value
' Plus Error Removal Via AT

Adjustment

— Scheduling Synchronized to Other
Clock System Updates ’

RO )
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Global Positioning System Operation

Operation Initialization:

— Landsat, N..3 Almanac lnputs o |

| o3,
— [Viode Control - : %%,
. . : 7
— Time Code Generator Set _ Qﬁp(:g%’
_ 2¢
. Telemetry Output Management %'{9,

— Data File Selection (Additions, Deletions)

 Utilization Control .

— Verification Against OBC Parameters
— Corrected Time Offset (CTO) Update
— Contro! Input Verification

Memory Maintenance

— R/PA Data Base Parameter Updates

1o
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Orbit Adjust Drag Make-Up

SkmW 0

/

Ground Track Drift

30 Days
(20-30 Over 3 Years)

ACS: Normal Mcde
PM1A: Two 5-Lb. Thrusters
- (3 Second Burn Time}

Total
Propellant
Required: 3-5 Lbs. (Over 3 Years)

Frequency:

Ce et e v e B thas gran s FR s o Rt

Mission

Considerations:

(1) ~ One Crbit Required to Fully
Restabilize

(2) Uplink Ephemeris Replacement
Available Eight Hours After
Maneuver

X -



Orbit Adjust Inclination

Adjust
‘Maneuver

Yaw
Slow

Restart
Asray

Purpose: o
o Reversal of Sun Angle Drift (Returr
Toward 9:30 AM)

Frequendy: After 18 Months |
ACS: 90°-Yaw Position (With Bias to Avoid

Retrograde Maneuver) .

PM1A: Four 5-Lb. Thrusters (2 wlinute
Burn Time)

'Total Propellant Required:

20-25 Lbs. (One Maneuver)

Mission Considerations:
@ Same as Drag Make-Up

m
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Orbit Adjust— Retrograde

@ Used to:

(1) Recover From Excessive Pre-Separation Delta Burn, - o
Misalignment (<S0° Yaw) During Inclination Osbit Adjust, or
Posigrade Orbit Adjust Overshoot

(2) Descend to Shuttle Retrieval Altitude
©® Required Operations:

— .Array Advance
— 180° Rotation of FS

— Two 5-Lb. Thrusters (for Recovery Use), or Four 5-Lb.
Thrusters (for Descent)

— One Lb. Propellant Per km Descent NG

52
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Major On-Board Functions
Protective

® Limit Checking ; | o
ey s ® Exscute an RTS or PDB or a Single Command (Optional)
Te!emvevtry Monitoring @ Inhibit Stored Commands (Optional)
@ Telemetry Roport
© IRU _ '
Failure Datection and : ﬁgg ﬁ‘;‘:::::t :lr:)‘lj\g:dqs
Correction {FOC) togic | ¢ Apcs Gimbal Drive/Resolver
' @ Solar Asray Drive
. . o Earth Pointing or Inertial ®9Q
garet Hlo Id Attituda © Independent of OBC . i %
ontro ® Thrusters Enabled for Wheel Urnloading £
o)
c>»
28
ia
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Flight Segment Contingency Proc'édures. , o
(SVS-10147, Flight Operations Plan for OCC) S

ACT OPER,

F.1 Attitude Control Re-Acquisition
F.2 OBC Telemetry Monitor Action/Recovery
F.3 High Gain Antenna Bias Update
F.4 Safehold Detection X
F.5 STACC/OBC Fault Isolation and Recovery o :
E.6 GPS Out-of-Tolerance Conditions
F.7 Backup Earth Acquisition Mode
F.8 Momentum Management
F.9 OBC Program Load and Dump L X .
F.10 TDRS Link Blind Acquisition (KSA, SSA)
- F.11 Power Mar{agement, Single Battery Off .
F.12 Solar Array Drive Anomalies ' : X
'F.13 Realtime Telemetry Loss/Recovery X
F.14 MACS/OBC Calibration Bias Update (Gyro)
F.15 Payload Instrument Pointing |
F.16 DPU Time Code Loss/Recovery X
F.17 Payload Data Loss/Recovery ' '
F.18 Powered Down Spacecrait Configuration
F.19 Solar Array Deployment o X
F.20 GPS Memory Load and Dump
F.21 Software/DPU Time Sync
F.22 Emergency Orbit Adjust
F.23 Safehold Recovery

2l A b @ e P e B et A a0
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On-Board Contingency Protection

Solar Array — Backup Deployment’ ] .
— Backup Rotation Drive ; Using Alternate Equipment

Attitude Control — Backup Initial Acquisition Sequence
(1) Orient to Magnetic Field
{2) Hold Inertial Attitude
(3) Wait for Earth to Come Into View

— Backup Operation Using Alternate Equipment 9\%
— Safcehold Moda Operation Y
s
On-Board Computer — Transfer to Safehold Upon Loss of Check Signai %%
o o EX
High Gain Antenna — Discontinue Gimbal Drive if Control Loop Error Exceeds 'A%

Limits -

Other Equipment — Discontinue/Inhibit Operation if Teiametry Measurements
Exceed Limits

eoa
(1]
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Telemetry Monitor Processor

Functions:

(1) Wonitors Analog Function Levels (Currents, Temperatures)
Against Mode-Dependent Limits |

(2) Issues Equlpment Shutdown Commands if Out-of-lelt
Condition is Detected

(3) Inhibits Stored Turmn-On Commands Once Equipment is
Shut Down I

Planned Use:

¢ [iixed Active/Passive Operation
— Regular Use of Active Capability tc Protect Flight
"~ Segment Equipment

— As-Required Use of Passive Capabllnty to Aid in
Performance Analysis




' First-Contact Contingency Plans

No Contact at Alaska:

— Utilize Short, Long Burn Acquisition Data (AOS and LOS
Times, Antenna Pointing Angles)

Contact/Mo Telemetry:

— Command Solar Array Deployment
— Reconfigure Telemetry Equipment

No Separation Switch

— Command Solar Array Deployment |
— Command Initiation of Attitude Control Acquisition (OBC)

Array Not BDeployed:

— Release Array Via Real-Time Command

o
%
High Angular Rates: Q“,oc?g,(
Q,
. %
— Comimand Into Safehold Earth Pointing Mode ‘3‘(296:4\.,
. oy Lo
— Enable Thrusters RCA




OCBC Pregram Load/Dump Plan

For Use in Replacing OBC Memory Content and/or Verifying
Content in Place

Flight Segment Into Safehold During Load Operation
Upioad' Each Memory Bank— (~ 5 Minute Operation;

Verify Each Memory Bank as Loaded

17}




Imaging Contingency Plans

Payload Data Loss/Recovery:

(1) Shut Down Transmiiters to Avoid No-Modulatior Operatio—
(2} Reconfigure for Down Link Modulation

(3) Verify Sensor Operation Via Telemetry

(4} Reinitiate Down Link Transmission

Payload Insiruiment Pointing:

0 To Compensate for Offsets Between Instrument 0pt!cal
Axes and ACS

(1) Determine Offsets From Control Point Process.nq
Results

(2) Update ACS Bias Values in oBC

O
,,Yb’.\

s
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Selar Array Drive Contingency Plan

© To Position Array For Optimum Power Collection With Drive
Inoperative (When Drive Failure Appears to Be Imiminent)
— Advance Array to High-Noon Position

— Disable Drive

10t




Flight Segment Clock Contingency Plans

© DPU Timecode Loss/Recovery:

— Recover From Loss of DPU Time Code (Due to Hardware
Reconfigurz.tion or Other Causes)

(1) Select Redundant DPU (if Required)
(2) Reload Time Code Value
(3) AT Adjustment

® Software/DPU Time Synchronization:

— To Synchronize OBC Clock to the DPU

(1) Schédul_e Resync to Avoid Disturbing FS Operation
(2) Command OBC Spacecrafi Control Processor to

Resynchronize %Py
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GPS Contingency Plans

® GPS Out-of-Tolerance Condition

— To React to GPS Data Divergence From OBC Ephemeris Values
(1) Disable GPS Utilization (if in Use) and Enable Uplink Ephemeris
(2) Verify R/PA Safety— Shut Down if Necessary
(3) Notify MSCAD

° GPS Memory Load/Dump

— To Reload/Replace R/PA Memory Content and/or Verify Memory Contents

— Load/Verify in Five-Minute !ncrements
(~ 6-12 Hours for Full Load Activity)

— Full [nitialization Following Reload
(1) NDS Almanac .

(2) Landsat Almanac
(3) Time Code Ganerator Set

(4) Telemetry Data File Selection - '.,2601?@
(5) Corrected—Time Oifset (OBC Value) ‘%‘b%(
‘ ' »



~ GTACC/OBC Fauit Isolation/Recovery Pian

'@ Utilize Telemetry Reports
— Status Buffer |
— Executive Status Report

-0 Utilize Hardware Dump Capability to Isolate Probiem
— No OBC Contribution to Telemetry:
— Check Status Buffer
— Check Exécutive‘ Status Report

"o Switch to Alternate Hardware

-

'
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Other Contingency Plans

o Power Management (Single Battery Off):

— Disconnect Baitery to Recover From Unbalanced Charge
Condition

— Adijust Operatlonal Schedulmg Parameters During Two-
Battery Operation

@ Minimum Power Configuration:

— Rinimum Transponder Timelines

— Both Sensors and WBCS Off {(Except High Galn Antenna)'"

— GPS Off

— Ons/Soth NBTR Gif

— Safchold

— Closed-Loop Array Control

© MACS/OBC Calibration (Gyro- Bias Update):

— Utilize Gyro/Star Tracker Performance Data To Establish
- Gyro Drift Rates

— Update ACS Processor Drift Compensatlon Values



Control Center Operations

© Overview

@ Operator lntérfaces‘

@ Planning and Schedqling
<) Oh-Line'

o Peﬁormance Analysis

© ‘Ac.quisi_ti'on Analysis

o Test and Simulation PN Y
o ‘ ' ' _ %
i . E EXs
© Early Orbit and Contingency P 5
o - %
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- Control Center Operafions .

—_— 9

Overview
Operator Interfaces

Planning and Scheduling

- On-Line

Performance Analysis
Acquisition Analysis |

Test and Simulatibn

Early Orbit and quitingency
TGS |

137



h
Typical Day—GSTDN |

@ 24 Hour Per Day Operations
o ~.20 Real Time Contacts
@ Daily Scheduling

o 1 Orbit In-Depth Analysis
| Plus

@ Test and Simulation Actiﬁ'rties

o Software Devalopme'nt

o

e

Weekly Planning

138



Control énd Simulation Facility Overview

Test and Simulaticn Activities]

— NASCOM 1/0

— Roaltims Simulstion
— Simulation Support
— Operator Control and

.)
NASCOM 0% :
. %,
2 !
| 2% ;
&%, {
4 . %, o
I:0CC =~ Planning and 4 Online Activities .Performance Analysis 6_{9
Schoduling Activitios Activities :
ROAA , —~— NASCOM /O — NASCOM I/0 _
(NWS) — Scheduling Support ,— Communication - — Communication Control
— Mission Scheduling — Tol — Telomatry
— Activity Scheduling and ~— Tolomatry — Performance Evaluation
0CG =t~ Compilaticn . — Commend — Oporator Control and it Project
== Qporator Contro} and — Network Control Bispley :
Disploy ~ Conter .
‘ _ ~— Opcrator Coitrol
MMF-1 > _ _ and Display  L_gsdacquisition Analysls Activitles
% { % & ‘ — Acquisition Analysis ey
' T " — Oparator Control and = {MMF-M
DRATS TGS _ FGS, aca Diapluy

183
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CSF to Data Receive, Record and Transmit
System Interface Overview

Data Receive, Record and Transmit System

MSS/TM " Sensor Quick Look :

Quick Eveluation Data . MSS/TM

Look " DEMUX

fdonitor .

Flight DOMSAT and] Operations
Scheduling TGS Sched, ¥ > Group
Subsystem end Plen ' '

(©)
l Voice &4
‘1 -
©) -’]
Transportebie Ground Station
_@ - !
‘ -\ViSS Data Modam
. MSS Data ‘ .
vV Modem DRR'I:’S
an TM Data Matrix
Subsystem Modem Switch |
Y o TV Dsta -
S A Modom
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Functionai Diagram of MMF to CSF interface

MMF

- Daily
Per Pass
Per Pa’ss |

Per Pass

Every Four
"~ Hours
Every Four
Hours
Each Fila
Transfer
Each File
-Transfer

Delete Index File

.» Transfer Index File

o

Candidate Requsst File

g

—3>

A

" Scheduling Candidata Request File

‘Acquisition Dalete File

3>

A

Payload Events Status File

Selected NiSS Te‘!emetry Cirectory Ff!a

Selected MSS Tolemstry Data Files

Selected TIVI Telametry Directbry File

_ Selectad TM Telemstry Data Tapes

Delete Indax File

“Transfer Index File

XK & K § R

CSF

Each File

Transfor

Each File
Transfer -

Weekly

Daily
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Control Center Operations

@ Overview

——3 @ Operator Interfaces

© Planning and Schedul'ing

@ On-Line o

] Peiformance Analysis

@ Acquisition -Analysf's

@ Test and Simulation

& Early Orbit and Céntingency

e TGS

e ——
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Operator Interface

© DCL —Digital Command Language
Defined in DEC Manuals

© TOIL—TSIMV Operator Interface Language
Deiined in TSIM Users Guide (LSD-CSF-SUM-0004)

@ COQIL—CSF Cperator Interface Language
~ Defined in COIL Users Guide (LSD-CSF-SUM-0001)

123




<SF Language

@ Language is CSF Operator Interface Language (COIL)
@ COIL is Similar to STOL as Defined in X-108-77-100

-2

— Features Found in X-108-77-100 but Not irs COLIL Are:
(1) Conditional Perform—Block
(2) Arithmetic Expressions |
— Features Implemented in COIL but Not in X-108-77-100:
(1) NASCOM Directives and Catalogs
(2) Switching Unit Directives
(3) Inquire Directive and General File List

(4) Planning and Scheduling Directives o%
(5) Performance Evaluation Directives fof’f),?
B
e Allows Manual Procedures to be Automatic X

128
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COIL Syntax

TIMIE TAG DIRECTIVE ARGUMENTS ICOMMENT
TIMETAG  =YYYY: ddd: ‘hh :mm  :ss
DIRECTIVE = UP TO 15 ALPHANUMERICS BEGINNING
‘ WITH A LETTER
ARGUMENTS = A LIST OF ONE OR MORE ADDITIONAL
PARAMETERS SEPARATED BY A COMMA OR
BLANKS i
| - %N%
COMMENT = ANY PRINTABLE ASCli CHARACTERS %,’%.
‘ 02
EXAMPLE: | %% |
- 12:00:00 'SNAP POWER , TAKE A HARDCOPY OF POWER |

..._-...
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sample Procedure

© Procedure Enabled by Operator Typing—Start Passwrap

PASSWRAP.PRDJ &
10  PROC PASSHRAP
20 1
30 1
40
50 1
60 CHART <SCR> OFF
70 /TERHCHD
80 ACO OFF TLM
90  ACO OFF PCD
o0 ACQ OFF 0BC
110 EXTIME OFF
120  EXTRACT OFF
130 TLH OFF
140 H1STORY OFF TLM
160  VERIFY TERH
160 HIF DIS A<CHDI2KD>
110  MIF DIS ACTLHCHAND
180 NIF EXI
190 LOG OFF
195 SPRINT OPERATOR.LOG
200 ’

 END PROC

g=-sEP-1981.12314311.78

-1 TERMINATE THE PASS..OPERATIONS

PAGE §
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Operator Control Configuration |

Conirol Consols #2

FC #1

Monitor Monitor

Control Console #1

VCOnﬁguration] Commanding

Flight Controller

@ HMonitor GS
@ Monitor FS

Control Ccnsole #4

TLM Status

Ground Controller
o S/C Command
© External Support

@ Internal Rasource
Configuration

Control Console #3

T ) Status

lnstrument Mcdule Evaluator

Mu!ti-Mission Spécecraft Evaiuaior

Flight Scheduling Station

‘Flight 0peration§ Planner

© Instrument System
Monitor '

® Service Systems Monitor

@ Flight Segment Scheduling
® TSIM Control
© Back Up to FOS

w7

f FSS #2 h
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Control Center Operations

® Overview

e Operator Interfaces

—3p © Planning and Scheduling

@ On-Line

o Performance Analysis

[ Acquisition Analysis

© Test and Simulation

@ Early Orbit' and Contingency

o TGS

<20 .
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NWS

— Cloud Cover
0oCcG

— Station Contact

A Y ]
— OBC Parameters . :

— Ephomeris

— Mastor Star Catalog
~— NDS, LSD Almanacs — Convert Support Data — Obtain Link Support Aciivitios

e e ememare . - .

| | )
Planning and Scheduling Activity Flow %}

<

%

%

MMF i - Schoduled Activities
— Candidats Raquests . to Acquisition Analysls
{Planning) ' — Link and Pzyload
— Candidate Requests . Schedules to DRRTS, ;
{Scheduling) . S " ) TGS and FGS !
— Mission Support -T R » 1 — Rejoct Candidste . !
Requests — Link Support . Requests to MMF-M :

<> Scheduling Miasicn Activity Scheduling
Support Schoduling oend Compilation

Advance Planning

~— Schedule Mission

to Intemal Format —_—
emal For 3 Chock Resources  _ L.yps — Generate Activitiss

-— gnter Into Data B Daily Schoa-t.xﬁ?lg 7 List
2se ~—- Obtain Link Supporz P ile Activith
) — Scraon Cendidotes L_ — Compile A4 i

R

Lozds ond Schodulas
to Online
Operator Control and Display
~— Provides ' @ Opazrtor Log
© Editor © Status
® Sequence Control ® Rsports

129
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Planning/Scheduling Resource Réquiremems;

Planning © Requires Flight OPS Planner

© Operate Weekly to Generate Scheduie

® Uses One VAX ~~ 12 Hours/Weck

© Communicate to NOCC Via CAIRS Panel and
Teletype

Scheduling ® Requires Flight OPS Planner/Ground Controller

@ Operate Daily to Generate 24 Hour Schedulé for
Flight Segment Operation and Ground Control_ |

400d 30

§1 3ove B

® Uses One VAX ~ 6 Hours/Day

ALITYnd
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| shaiitd

Daily Scheduling Timeline

o o o [®] |
GMT S § 8 g8 & g 8 § 8 g g
P4 - - - |l [ o = N N
Local 8 8 8 8 8 8 8 8 e 8 -8
Time o () (o] - & - ~N ™ < 10 ©
: - - -
L_IGPS Load |
el R | | = | lo d!C L dcts! |
. ' ud Cover Predi
! L—-iStar Catalog Load | | *-Recewed From NOAA |
! lsomin. 1 ! | | NLT 2:00 !
| | L——10BCLoad | l . | |
. | | |60 Mi. | | | I | '
! P HCandidate Filp Process | | | ' '
| i | | 10 Min. I | ' ] I oo
i | I | | | | | i o E
I y | a ' ' I l ! SF
T T T U R NS D S 3
I I i | | L—4Cioud Cov?r Processing =8
Lol [ = | | 3om | cp
| | : : : | | : uScraon cimdidate Requa.st
| I
i ] OBC ll.oa d Palrameterls : L___lSchedula Ganaratm'l
| | : | i
1 i = :Ii?l'e!lvg%:mm 0CG, I " I1Generate Miss‘on Acgtvities
oo | L] s min
| | [ | ! | | | J '
| i Candidate Requests o | _
! | - Received From MMF | b wJ é i
| i | NLT 10:00 | | N chedule Repcits
! l | | | I | | |u Scheduls Compiler - 201
| | | i | | 1 I i 8 Min. Run in _
| OPS Computer

ook, . ST, ST .
R T ST A A TR T O U . R I EPI ..
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Pianning Display— Payload Planning

CUNTRUIL, AND SIMULAYIUN FACILITY = PAYLUAD PLANNIKRG PROCESS

PHUCESS VEKSIUN/DATE  HRPAYPLN A.8 4~HAR-1952 16322353.21
PROCESS UPTIONS AnD PARAMETERS

SPACECHAFT 1L 5C.10 = 4
STAHT UKB1T FORBIT = 05482
STuUP URBLT L-OHRBLIT = 00152
DISPLAY DETAIL OUPTION D.OETALIL = UN
DISPLAY PARARS UPTIUN D-PARAH = N
DISPLAY IHVALLIDS OUPTIUN D.INVAL = ON
NISPLAY ERRURS OPTIUN D.ERHUR = UFF
REPURT DETAILS OPTION R.DETAIL = Un
HEPOKT PARARS ObTiud R.PAHAN . = UN
KEPORT INVALLDLS UPTION R.INVAL = Od
REPURT' ERRURS OPTIUN R.ERRUR = O
DISPLAY CHK UNT FREQ VISP_FREQ = 10
PROCESS CHK' PNT FREQ PHRUC.FHEUY = 500

ENTER VALUE(S) DR 'EnD' TU STUPS

ALlYND U0Od 40
§i 39vd WNIDINO
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Scheduling Display

DRRTS SCHELULE FUR CSTDN STATIONS DATEZ: 4-reLo~-82
' TINC310349
VRRT? COP?

APPLICABLE PEZRIODS: ¥2:213300300 ~023216800300

IAPEZ~1D RECORDED DATA IMTIERVALS (Z) - 8C
STATIONS TC3
NT421921 215101311593133-235301120122
215302352845-215103306317
215:13337:25-21513123325137
215214352359-2153153071304
©2315116331334-215336342:4Y
£7421521 215301315333-215:01328322
225:02:54145-215:01;06:11

215213317125-2153133253137

® & > & > b & &

2152343152:59-215815207204
215316131334-213110362349

-
10
3 1. 0]

00d

IArE-1v RECOXDLD DATA INIZRVALS (Z) sC

STATIONS ULA
nA421521 215101334303-215301334130

30%d N

© 219301335319-215101337:2)3

AUWNRO § '

215103308314-215303232352
215303315326-235303319212
21530U4142343-215104352159

& & & & > &

2153063203829-215306830:35 _
203
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Scheduling Display

FOREIGN GROUND STAT10ON SCHELULE DATES 4-FEb=32
TIMES: 10249

DRRT CoOPX

{ STANDARD TITY HEADER }

FOLLOWING 1S THE LANDSAT DATA SCHEDULED FOR YOUR STATION:

STATIONS ASA

MISSION: 4

APPLICABLE PERIOD? 82:215:00300 - 823236200200
ORBIT DAY NASA RECURDER TIMES EXPECTED TAPE ID
05422 215 003Z0219-00334:23 MU421:2)

05423 215 02:01341-02:09:05 HU42152)

05429 215 12:29:09-12242:58 MyU421521)

05430 215 14:08301-14318:237 HL42152)

05430 215 23:26:30-23:38:51 HU42152}

COMMENTSS
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Control Center Operations

® QOverview
@ Operator Interfaces

@ Planning and Scheduiing

—3p © On-Line

@ Performance Analysis
@ Acquisition Analysis
@ Test and Simulation

@ Early Orbit and Contingency

e TGS

{ 39Vd TYNISRIO
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Cu-Line Activity Flow

= Telometry Dats

—- s'som Dato Base

-~ 0BC Dumps
From NIF — NBTR Plov? ~ck
To RIF == PCD Dats
-~ §/C Commands -~ CMD Echo
K — NIF Status Ouick
— NIF Control lock ORRTS
NASCOM 1O o
— For..;ats NASCOM Olucks - Formats to Messages
— Moters Block Rate - Routes Mossagu:
Conimand Tolemetry (:omg:xnr:o‘ RAW
— Onlin. CMD — Umit c;heck — Check) Data “‘;“
fanagement - g}"’“u-'““"/ . Quality P STR
— 0BC/Durp ssm Gancration — Motors
Ccmpere = Dats Ef‘“ action Yelomstry — To Pot
~— Command L =< 0 M55 Ancillary - qfeemd  — - Clock urift Analysis
Verification : 222 ;‘;’::n’ —RAW Computation
- ~cmcf 3 Shafis [ mm >
| ylos FCO/MSS
- VER Events Stutus M
—~— Load
-~ T3 Acguisition
~— Processod ~ Yo Perfoimance Analysis A:-mh
From LM &6 and Aciuisition Analysis
Q0
. Planniny GPS o
and b Y 7]
Scheduling Oporator Control and Display § =
>
~ Converts TLEL to Enginuering Units ar
. _ QO
— Schedule — Provides — Generstes . § c’:
e & Coil Processor & Upsratar Displays pemeweiiel GPS ~m
© Mceusege Logaing ) gn:. l::r:\t« PSpopn 3 &
0 Stip Chart Prints R
Calibeation » GFS (Utfline) o?:a
Data -

+ . A o e St e n

L ]
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On Line Resource Requirements

@ Requires Flight Controller
Ground Controller
" Mu'ti-Mission Spacecraft Evaluator

Instrument Module Evaluator
e Uses Two VAX's~u20 Passes ("10 Hours Each VAX)
Switching Unit
CPS Consoles
Strip Charts

ALIVNO ¥0OOdJ 40
Si 39vd TYNISIXO
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Typical FGS-GSTDN Timeline

Pro Pass ~15 Minutes
Configure HY end SW
E£s2stlish Communications
Flow Simulator 'ﬁ.M From GSTDN
Flow Cummands to GSTDN

Configure for Pass

e i s b e

(Ground Segment)

Pass ~ 10 Minutos
@ Verify TLM Processing and §/C Status
© Test Command Link (TIC/TOC)
@ Rezal Time Com aands es Requirad

® Monitor S/C Events

Post Pass ~ 6 Minutes '

6 Terminate Redl Time Processes

@ Wrcp Up and Print Logs
o Wrap Up Files

© Fredict S/C Statua
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Sample List of COIL Directives

DISPLAY DIRECTIVES

¢ e o At o ne o T

*1. PAGE A PAGE NAME UPDATE RATE

*2. SNAP PAGE NAME

3. CHART SWITCH, TABLE, RECORDER

4. RAWDUMP DEVICE, MINOR FRAME RATE, MNEMONICS

5. LIST FILE, FORMAT, LOGICAL RECORD NUMBER

6. MSGSELECT MESSAGE TYPE

7. CLEAR REGION

8. LOCAL .
9. MSGSELECT MESSAGE TYPE -
10. FORMAT PAGE NAME, PAGE NUMBER, UPDATE RATE

COMMAND DIRECTIVES Q9

*1. /CMD MNEMONIC, MAGNITUDE, RiU 3@

2. /SELECT OPTION, ARG 1. ARG 2 SE

3. /CLEAR o=

4. /ALLOW 3

5. /SEND za

6. /RETRY 35

7. /HOLD MNEMONIC

8. /RESUME MNEMONIC

9. /CONFIRM TARGET

10. /CANCEL

11. /OBC LOAD, TYPE, SOURCE
42. COIMPARE TARGET, FILENAME
13. EDIT FILE, MODE, VALIDATE
14. LOADCNV SOURCE, UPLINK
5. COMPILER ' o - : o
16. /SPC LOAD, ABS, SOURCE ' .

17. GCM MNEMONIC
*EXAMPLE PROVIDED '

NOTE: DIRECTIVES PRECEDED BY A “/* CAN ONLY BE ENTERED FROM THE COMMARD CONSOLE 210
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On Line Display— Command

P B AR I LGN NnS s/C GHuT 752:?021934!
Vz iy Cuubribe 1AL ( Cuh Ll se 2523202193243
VYol 20222309
wiuLh 2usLliby
apugh 2031730y
o 20317809
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On Line Display— SUCONFIG

Ls4 . ‘ GHT 085:033403:15%
V2 C03 SUCNANFIG PAGE 1 . SC 252313306327
- HASCOM SWLTCHING UNiT ETATUS

NAS  VAX1 VAX2 = VAX3 NAS VAX1 VAX2 VAX3 PERIPHERAL
iN ACHAN ACHAN ACHAN 0u7T ACHAN ACHAN ACHAN STATUS
1 23 4112 3 41 2314 1 23 4J1 2 3 21 2 3 4] DRUHPEDN PLUTTER~VAX2

1 ol 1. ofe - 1 GNT SOURCE-1
2] . - e 2 Y ® 9 HOST CQ_MPUTEN"VAX2
3 . C . 3 . . AUTO/MANUAL=AUTD
4 . . - 4 [ C
5 C. S C . 051-0PR
b ° * o 6 o o DISPLAY D.‘:Z“UPR
7 o o C ) PO Cc . STATIOVNS DE3~PLY
] * ® o 0 [ C [ DSQ-UPR

THIS PAGE SHOWS THE SwWITCHING UKIT CRTO1+vAA3 CRTGA-VAXL CRTO7-VAX3 CLITU9~VAX2
STATUS. SEE PAGE 2 FUR THE DEFiNED CRTO02-~VAX2 CRTU5-VAX1 CRTOU~VYAX2 CRT10-~VAX3
(DFSTIKFED) CUNFIGURATIUN, CR103=-¢AX3 CATU6~=-VAX]

&
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COn Line Display—Alarms

1.34 : GHY 085303:42:44
V2 C03 ALARMS PAGE 1 _ ‘ 8C 252:13:06:27
252312305322 03922 UPT BENCH TEHP LO EVALUATE IRU ASSY
V3162 a7 0 0 0
252831257327 09935 nSS SHUTTER UFF EYALUATE ~ CMD u¥
03002 1 0 0 1}
252:11:57327 0SYYLU KIvu 4 A UFF EVALUATE CHMD UN
USVsL ‘ 0 0 .0 (1]
22:11:57:27 USYHh2 SET2 PYRUS AKH EVAL CHL SAFE MuDE
u5017 3 ‘ 0 0 o
252:11:97327 05960 SET1 PYIRUS ARM EVAL CAL SAFE MUDE
V5145 1 ( 0 0
252:11:57:27 v3y20 UPT BENCH THP LO EYALUATE FHST ASSY
3151 37 0 0 0
252:11:57:27 03903 SXeEW WHL TEHP FYAL= CALL MACS ENGINEEY
03136 1 01350 : 90 0 0
252:11:57:217 03902 YAW WL TEMP EVilL= CALL MACS EHGIMNEER
v3L3s 1 v31.9 98 0 .0
252:311:57:27 03901 PTCH UL TEHP EYAL~ CALL RWACS THGINEEN )
03134 1 u3ljy 1) 0 0 oo
, D
'3 32
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LS4

VZ CO03 LINITS
252:12:05:55 03156
PAIR=1 47.619/
202312:05322 u3156
PALR=} 27,618/
252311257259 u3156
PALlR=1 47,618/
252:11357:59 03153
FAIR=} 244,262/
252:11:57:27 03162
PAlR=1} 45,143/
252:11:55:10 03153
PALIR=1 44.202/
052:15:33:43 03162
PALIR=Y 45,183,
052:15:33:43 03150
vAIR=1 47.618/7
253:05:25:54 03162
PAIR=1 45,1837

&

On Line Display— Limits

PAGE 1
ABPWRCDT -

2,954
ABPHRCDT
2,954
ABPHKRCDT
2.954
AFSSTHP
2.954
ATKUURTP
9,594
AFSSTMP
2.954
ATKUURTP
9.594
ABPWRCDT
2,954
ATKUURTP
9.594

H 50,277
"33/ : ‘150
I3 ads 28
33/ 150
H 50,943
35/ 150
IL Ka= 1t
dus 150
H 48,220
40/ 119
L -3,939
40/ 150
IH #d= 21
40/ 119
IH dWd= 21
33/ 150
H 52,265
174 119

S50
5y
22

150

K} |
36

167

S22,
21

94
23

k3|

GMT 085:03342:04
SC 252313306327

28 1 42,970
i3 1 ~4,.863
21 | B4.420
21 1 42,970

AL VD ¥oog 20
St 39vd oo

Y Ty,

214



On Line Display— MPS

LS4
V2 C03 pHPS PAGE
HpPS BATIERY STATUS (5)

V BATTEKY T 30.72 VOLT’
T PTRY 1 HIGH 5,20 AMPS
I BIRY 1 LOw  3.00 AHPS
T BTRY 1 ¥ 11.70 ¢

T BIRY 1 ® 11.70 ¢

V 3RD ELECT 1 39 v

V DELTA 1 176 MV
PO STRY 1 . CIS
ATKY 1 CHARGER 0N
HIRY 1 TEHWP WOR

LR R R

< <

BATTERY 2 30,72
8TRY 2 HIGH 5,20
BTRY 2 LUW 3,00
yTHY 2 P 11.70
BTHY 2 R 11.70

3RD ELECT 2 39
DELTA 2 176

D BTRY .2 _
BTRY 2 CUHARGER
UTRY 2 TeMp

VOLT V BATTERY 3

GHT 085:03:55:20
SC 252:13306:27

Jv.72

ANPS T BTRY 3 HIGH. 5.20

AMPS I BTRY 2 LOW 3,00

C T BIRY 3 P 11.39

C T BTRY 3 R 11.70

Hv V 3RD ELECT 3 39

Hv V DELTA 3 176
CLs PD BTRY 3

OoN BTRY 3 CHARGER
NOR BTRY 3 TEMP

ALVi0 ¥00d 3
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RV
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L

L,s4 :
v2 €03 pPLU
PLU PWR DISTRHB & ANALG
[PAYLUADS)

T PWR A
HSS PHR A
DASDL PrdK A

GrS PHR

F/AUSA PHR A

LIS

EHA

LIS
EHA
On

Td FUSIbhLL

[MEATERS]

uss 3C sUus

138 3a
Uss 3uv
UssS 3¢

[SPARE RELAYS]
TiCK TOCK

SPAHE 2

SPARE 2 BUS

A
EHA
vIs
IS

™ne
(Vi 3
A

1

M PWR B nIS
MSS PHR B DIS
UASB PHR B nis
DrJ PHR UN
LPU SEbL A

LINKS PHR DTS

HSS 1/F B ENA
TH EXT STDBY ENA
TH SHA EnA
HINGE UN

PDY ELEC SEL A
POV A RIU A A
DU B HIU A )

On Line Display—PDU

+5V SUPPLY
LUGIC TEHWP
PS TEHWP

SEGHENTED SH 1
SA POSITIUONL
SA POSITIONA

SEGHENTED SW 2
SA POSITIUNZ
SA POSITIONY

TH 18v/20V

GNT 085303357342
SC 252:13:06:27

6.13
21.62
21.%54

1
122
87.63

b}
122

87403

5,10

VOLTS
bCs C
LEG C
180 DEG

CUUNTS

DEG

180 DEG
COUNTS

DEG

VOLTS
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L54
VZ C03 pPul

On Line Display—PDU

PAGE

PLil_TELEMETRY DUNP_(3)
(mxrs]
TH A VIS TH UMA
TH B DIS TM EXT SBY
MS5S A EWA MSS 1/F B
HssS B IS USS 3aA
DASH A vIS USS
PDhSH b IS Uss 3IC
GPS EHA 1SS 3C vus
Py On HINGE
F/ADS N
T 18720V 5.10 VOLTS
TH 'S LIHR LIS
PDLU ELECT A
PLU A BRI A A
POU B RIU A v
SERTAL WURD (1)
bILFVEL WORDS o001

2

ENA
ENA
ENA
ENA
vis
IS
A
ON

[uoTors]
MIR DR A . ENA
MTR DR B EnA
SA OPLY SEL YES
LH SEL HO
Ud SEbL NO

DrLY INH LOGIC DIS
SAZLH RETRACT ALL
DPLY DIMECTION WD

DPLY DRAVINHG DRY
SA DEPLUYED DPL
LH DEPLUYED &0
UH DEPLUYED NO

(2)

602 221

GHUT 085:03358:07
SC 2523133106327

HODE

FuD

iNH LOGIC DIS

RATE

1M

CONTROLLIN NU
e ~ ~ «[SAFENOLD]= = ~ -

STATUS
KOLE

#ACS S8IG
ACTIVATE
CONTROLLIHG

AT INDEX PGS .

CSS SAD RAZXE

242

A
EtA
EAD

&0
EnA
NUT
b 58
ST?

(4)
004
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DIS
1Hb

HO
LIS
YES
YES

STP
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1,54

V2 C03 pvB

HATFLEDT
WALTEST.
hWGUAKT
wKUDLIP1
WKUPCON T
wKUNCONT
WKIWIAT
WATHTBL
WPATWTUT
wWinrFeEEDT

WRELRAOTT
WPELMOTT
WRAZAGTT
WPAZAQTT

On Line Display— Wide Band

PAGE 2

[RFC TEMPEKATURES]

AUTOTRK COMB ASY
AUTOTRA FREQ SHC
GDA HOuyNT

NI DEIPLEXER

K1) UPCUNVEKRT

AT DaNCOUVERT
KU=TWwTA HIDE
rRU=-TdTA UVASEPL RED
KU-TaTA UASEPL PRI
rEeh Pul,

EL HIR WED
El HER PRI
A7 MR RED
AZ MIR PoT

2a
24
24
24
243
1T
23
23
24
24

24
24
24
24

acan oo ae

VIDE BAND TEMPERATIKES

wexXcove
HPSUPYT
HPZPHLT
WPSUKXT
WGLET
WATRCVRT
UTHTSTDT
UPXTHTAT
HRXTHTAT
WXEST
HKEFST
wPSKAOLT

" WRIUIAT

WR1UYBT

GMT 0u5:02259:10
SC  252:13:06327

[WBM zsnpsnnruuﬁsl
+X CUVER

+Y PAREL(PSU)

+2Z PAMNEL .

~X PANEL(PCH)

GIX DRV ELECYT
AUTOTRK RCVR
X=TWTA SIDE
X~THTA BASEPL PR)Y
X=THTA BASEPL HED
X=UAND FHEU SRC
Kl FREQ SRC(DSU)
UQPSK MODULATOR

HIV O09A TEHP
RIUVU 098 TEWP

Adi v HO00d 40
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25
25
25
25
23
24
24
2y
29
24
23
24

56
58
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Control Center Operations

© Overview

® Operator Inteifaces

® Planning and Scheduling
-] bn-Line

© Performancé Analysis

© Acquisition Analysis

® Test and Simulation

© Early Orbit and Contingency
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Performance Analysis Activity Flow

+= HASCOM Blocks  To NIF From NIF

With Forward o —————=n — Telometry Dats
Uata Py o ® NASCOM Telemotry Blocks
NASCOIA 1/0 |

Look DRRTS
(-—b- .

— Formata NASCOM | __ o0 Messaged
Blocks

— Rottas Messsges

[]

1

— Maetors Block Rate {
1 ) — NACCOM

Blocks |

Communication Conxol N

L S T‘.M

NBTA  }-—3! — PitondTime | — Chock Dsta Fyv\POT
i
L]

Raw TLM
Frames

Dota ,J“'"' Data Revorse Quality Forfotma e
j! From On-Lino = Cvalustion
Xz ~ Troe:d Anslysis
Tolomstry ql ~— Subsystem Anshnls
— Limit Chock = Datalist
= Raw Print

— Data Extraction

— Event/Status/Alarm 107 g " -
Goneration kY ’ﬁ—\
.-; ‘

© MS3 Anclilary T’;‘;‘
® OBC Roports J
® GPS Filas
6 ¢vayload Events
o ’ Sta:yl
. Oporator Comtrl and Disploy
’ " = Configure and Control NBTR Playback ‘ ) S
€ | — Genorete GPS Taps — Configure and Conurol Performance
— Evaluation
AR ~— Convert TLM to Enginesring Units .
To 0Ca — Genorsty Semo Displeys ss On-Line = Produce Detexlad Azports end Plolc

ALYND ¥00d 40
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Performance Evalauation Resource
Reguirements

® Requires Off Line Engineering (5)
© Run In Depth Analysis (1 ORB/Dayj)

— Statistics
— Power Analysis
— Plots
— Renorts
@ Uses One VAX ~ 1 Hour for PES

@ Uses One VAX~ 8 Hours _for Bit and Time Data Reverse

© Uses Quick Look Monitor

ALITYND k00d 40
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Analysis/Report Fiow

Performance
Evaluation
Reports
Y
Off Line > Trend T
Evaluator Manitoring
%
;
Y o
Flight > Project B
Segment e3> lnvA:scgg:go n Report e Project ;
Engineers . I &1 Generation | ' i
l |
: l S8
. (2}
" 5 [ ® Limit/Alarms Adjustments § £ ,
i Flight ® On Line Procedure Changes g - g
. . ) N
L] Operations ! ® Scheduling Changes c> L
A Plan _ © Telemetry Monitcr Update za g
Updatas e OBC Reprogramming 35 X
® Flight Parameters Updates
222




Performance Evaluation Timeline

Data
Receipt

Data’
Processing

Data
Analysis &
Reports

Day
| - N-1 |
0800 1600 2400

Day
N o
0800 1600 24G0
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Tirg
DUUSHHIRRSSS

253302:20:21
253:02226:21)
1533102220237
2533022263 37
29302220837
2533:02:1206:53
THIu23¢0L:58
233:922210310)
25330222130
2%1:0732131v
253502321320
2393302270300,
c55:u02:27:43
25320235272 %)
2453:23210:4)
dv3:u2:21:9Y
253:ulsel:n9
29022221259
253302328382
533v/2i2a2}¢
2332022242 0h
29220222k
dNsivedinzan
982 232n345
2%3:uditozdy
29302329304
AH 02229204
5 8:02329:04

MAJOR

"FRAAY
Aub
niky¥
FHAAL

U2/ ey
1827112
twi/s 32
1837 44
ts3/7182
1447 4y
loi7112
Ixs7 32
bky/ a4
1o5/7812
1ot/ «4
IR LY S W]
1uls 32
tul/ 49
tnizyl2
1waz 32
thu7 44
ttw/212
447 4y
la/zty
tsars 32
tyn/ 44
tya/432
1917 44
N EITARY
iyer 32
1927 4¢
197182

3

'PES Report

TELERETRY MATRIX CALIDRATED PFUNCTION3

BPACK CRAYT 303 4
START TIME 823233301151100
¥nD TINE $23253:03:54:00

MTART DRUIT wURBERS STSH
XD UXELT HYLBERS 97137

PYLD
YULTS

PYIRLEL
HYULTS

PYIRVER P18AL PI13A2 . PI3A
RyoLts ARPS ANPS yuLT3

267 97 287 97 297 97 s/ N s2/7 9
406) suos 4063 4074 40758 4076

76,00
73.50

7_‘.50
74.09
7).50
73.00

72,00

71.50

. 71.00
12,73 70,00
¢9.30
9,00

6,50
©7.50
6).00
66,50

65.%0
65,00
. 04,30
13,00 64,60

.00

527 9

FIOATIP
bEG €

337 %8

4uy1l

T.130

7430

7,724

v.029

8,317

Y ¥ 1

PY3ROLI
AYOLTS

s 97

4094

ALNVYND ¥0O0d 40
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PES Report -

STATIATICAL CYALUATION RIPURT
SPACKCAATT JUs ¢

START UNSIT BURBINE 3736 $1a%T Tia¥s 02:1253101850200
EnD OMBIT NUABEMS $737 ° ¥wD  2IsAks 032323)803384300

ORBIT aussLRy 3737

runCettm ruaCriua FUACTION  SUBSTIINN [ 14 L} 4 ®00C LOGIC  sURNCR (191} ajw aax STARDARD
nlinon ACHUNTN (11 3% ¢ ACKONIA SANPLES VALYE TALEE vaLug DEVIATION S
YUl FeP any TenP 31=4 0CC C 1} 22.2¢ T.12 29.90 Te03 )
20009 815 nap TL? .S (31 31,32 3%.24 32,48 - .74 ’ N
20y0n 518 Jup ELEC VLT PYULTS . ) 60,450 So.v0 Tv.90 10.91 ’
29097 TUIAL LUAU Cun  AnPS ' es 23.99 31,00 10,90 3.41
2oye $/0 SIAULCEURE TP UEC C 3282 195,56 .2 23,48 4,02 .
2000y Kiv 4 teay [T 4 . Ive 18,03 4,3 26,06 o680 :
20010 BCLCH Sy PUER  YULTS 394 2.52 0.00 3,00 2,50 !
FIT I} SCLCH 25v POsed  VOLTS ’ 394 12.40 6. 00 24,96 12,40 H
29012 Hia Tem e ¢ 157 5.7y 4.3 09.43 314.C9 1
“n013 Tanr TenP ves € 591 63,07 31.73 é9.70 6.2} i
0014 L/7¢ fray we ¢ S0 3.7} 69,70 .23 -
29919 BUAN leap ore € 394 $1,7) 49,74 .24 !
PLLIL ) S8 ALY AP PRE DEC C n3s SY8 A PoR on on 394 $1.7) 69,70 6,34 g
TR Pur A [ 7T AND : :
SATYLLITE DAY :
FURTY ] 813 MAT LY vEe € SATELLITE bay ARD ) 10,73 37.4) 19,03 0,34
nE3 518 A PR un on : i
Tn PUR A B LT |
U200 SCANAIRNTERP ] 4 4 AS3 SYL A IR un AND [ ] 0,00 0.08 9,90 C.89 o - !
) ASS SCA® mOg UaehA  AND : :
nSS SKUTTER onea .,0,, o
20022 TUTAL LUAD 3 Anpy Ine pun Os-A OR 111 23,99 21,00 23.99 2.41 X
I-RAKD Rt ok . (7]
KL EARD UN/LTE [} . 3 E
20022 Ingn A Pok AA? T UKG C EATR PUR Ok=A AND LY I 32,39 2).62 37,09 8,59 O » H
' - n3s 338 A PUR ox o~ E
- O
(=P - 4
>0 !
. cm ;
=

225 O




(STANT) Tiaxl uRnElL
ALY

259101151307 vAl
253101151197 uxnit
233330133180 YTAVER

URKIT Flalaua
ORNIT AVedaly
uRnl3 PAXIAUN
SIL pEViALlLYN

233301151358 ARGAT
253302324110 0AY
253201133158 UxniT
2393013351100 TAsER

UkBIT #lN] sua
UNHIT A¥exaGe,
DHSlT «4Afisua
STD LEVIAYWUa

-~

235303330347 niung

URNIT FRdlAUA
urell AVekaGe
UXMNIT NAZL sUn
STD DEVIATIUN

L ————

PES Report

BATTANY ANALYZLS ALPURT
SPACCCHArT 103 L34

STAXT OnbiIT BUNSCKE 3736 START TENKS 821233303583389 .

CAD  OxhIT NURBERE 5756 Exp  TINER 403009300100100 ) R
CAVARAGE) SASTEKRT CUMKEAis PEARCENT CHAKCE QENCENT LOAD SATIENRY YOLIS OATS TER? CHC/pIsCNG R2TIO
] . 3 sIsika 8 2 3 s 3 ) ] 2 | | 2 3 | H 3 s

2,00 2,30 - 2,30 0,90 31,8 33.3 33.3 33,3 32.D 13,3 32,40 32.40 22,48 19,6 19.6 19,7 .
2.30 2,30 2,39 e.%0 2.3 33.3 23D 19.6 19,6 19,7 2,9 2.0 2.0 1,0 .
0,00 9.00 5,90 129,00 : 32,48 32,40 32.48 19,8 12,6 19.5 -

JRO CLECTNOOPE YULTS
! H 3

U UO 0,00 =980 =26,40 33,3 33.3 33.3 32,3 33.3 22,3 D2.40 32.48 32,10 19,6 19,6 19.¢ 5,0 36,0 86,0
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3.2 1,22 3.22  d.eb 333 33.3 ). 23,6 13,8 10,7 2.6 1.6 1.4 3.8 1
$.00 6,03 0.9 V.00 32.40 32.49 2,40 12,6 19,6 17,9 i
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«2.60 =9.00 9,00 «20.90 33,3 23.) 33,0 )
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PES Report

SULAR AKRAY CURHENT KEPURT

SPACLCHAYT L0 L34

CTART URNRIT WUKBER: 5756 START TIMLS 923253301152300
EHY  UORiAT WURBERE S730 EXD  TInEs 80:000200:001C0
\ . )
114t SULAH ARRAY SULAR ARKRAY AKRAY ARKAY ARNAY PREDICTED DIFFERENCE :
TENPERATUNRE CURKENT SULTALE PUAER ENEXCGY ARRAY CURRENT
1 2 3 4 AYG | 2 TUTAL TUTAL HATTS wuT-n3d CuRxLUT
25101851207 26,3 ° 20,5 25,5 n,95 20,5 131.00 11,75 21,58 52,50 ° 3236.9% 329.2, 0.90 2),5%
2533u3sNitu? 25,5 26,5 22,9 20,9  26.5 131.30 11,79 23.5%8 $2.,50 . 312)8.9% 329.7 0,00 3 1T
25301351240 20,5 20,5 r 7% 0,5 20,5 11,90 31,75 23.%5 52.50 3230,5 329,17 0.00 23,55
25301851240 20.95 20.5 29,9 20,5 20,9 92,00 0,00 0,09 0,00 0,0 0.0 0,00 0.00
URBIT Mfnlrgn 26,5 20.5 26.5 26,5 26,5 0,00 0,00 0.00 0,00 C.0 0.0 0,09 . 0.00
URATIE AveKAGY 20.9 20.9% 20,9 20,9 20.5 B,3" w.¥l 37.06 39,36 927, ¢ 247,) 0,00 17.606
unnlt nAatrud 20,5, 2.5 2.9 28,9 26.5 1).80 11,75 23.58 $3.99 1236,.5 329.7 0,00 23,55
SIH ULVIALEIYA 0,0 0.0 C.0 0.9 0,0 S.i11 5.09 10,20 22,73 $35.3 142.6 0,00 10,206
) AYERAGE. TRACKING ZRROHS 0,00 AT:

vnd ¥00d 30
';il 3J9¥d TWNIOWO




Control Center Operations

® Overview
® OQOperator interfaces

© Planning and Scheduling

® On-Line
3 .
© Performance Analysis 2 ;
o 33 ?
S
@ Acquisition Analysis g
® Test and Simulation ia

@ Early Orbitiand Contingency

@ TGS
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Acquisition Analysis Activty Flow

SCHED
Scenes
Activities

— From Activities Generation

MSS/PCD

— From On Line

Scheduled
Scenes ’

~ MSS
Packets
— P§SS
Directory
- PCD

Events Analysis
— Link
— Payload
<t ] Accounting
._,_’n—
— Parforms
4 f Accounting
of all Imagery
Ancillery Pata
Procossing Ao _
>
— Construct
MSS/TM Packots rI T
Operator Control end Display

— From Scheduling

L

— Messegs Logging
— Operational Displays
— Line Printer Snaps
— Analysis Roports

N Ditectoty _/

— To MMF

-~ To MAMF

Adi W10 H0O0d 30
§! 39vd TWNIONO
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Acquisition Analysis Resource Requ‘iremén’ts

e Requires Ground Controller

e Run Following Each NBTR Pléybéck
o Uses One VAX ~ 15 Minutes Per Playback

1o
o



Acquisition Analysis Timeline

Local 0930

;
NBTR Playback at GSTDN V

GSTDN Replay to CSF  A—V @ 13 - 14 NBTR Playbacks Per Day

CSF Reversal/Initial Process N © Average Elapsed Time

| 22 Hours From NBTR Playback -
Events Analysis/Ancillary /N  to End of Processing
Data Processing
—
~1 Hour -
29
08
8%
Q2
23
G
- m

23



Acquisition Analysis Report— Events An’aleis

PAYFILE.RPT:2

1. DATE JF -RUN
2. TIME OF RUN
3. VERSION NUMBER
4. SPACECRAFT ID
5. AVAILABLE TiME SPAN :
5.1 STARTING TIME
5.2 ENDING TIME
6. DESIRED ANALYSIS TIME SPAN :
6.1 STARTING TIME
6.2 EUDING TIME
7. NAME OF EVENTS FILE
8. NAME OF ACTIVITY FILE
9. NAME OF OUTPUT REPORT FILE

7-FEB-1982 21:04:51.52 Page 1

ARARRRARRARRARRARARERRRRAAARLAREA

APAYLOAD EVENTS ANALYSIS REPORT#*
RAKRKARRRAKRKARRARRKARARRARKAR AR

7-FEB~82
21:00:24
L2 MQEVENTS
4

82:215:01:12:26.0
82:215:01:16:45.0

82:215:01:00:00.0
82:215:02:00:00.0
EVENT:EVN215.L0G
EVENT:ACT215.ACT
EVENT :PAYFILE.RPT

| 10
Awnd ¥00d
' 'g,” 35vd TNIOIO
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—> 0 Test and Simulation

= cenmen

Control Center Operations

© Overview
© Operator Interfaces

+ @ Planning and Scheduling
® On-Line |
® Performance Ahalysis

©® Acquisition Analysis

ALvnd ¥00d o
]

- ® Early Orbit and Contingency
® TGS |
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Training/Self Test/Simulations

On Pass
Operator/
. Eveluater

Issuo Cor_nmands/
Loads

Obsorves Rasults of
. To'emciry Processing
Rospond to
Telemotry Variations
Aciivate Contingency
Procedures

Control NASCOM
t/r Haid 1ar3

TSIM
Oporator

niticiize TSIM
- Schedula TGIM -
Events

Convrol TSIM
Operaticn

Oporator
Terminal

NASCOM

Opsrator
Terminsl

L

Performance
l ’ Evaluation
On Pass I .
Oparadons Acquisition
Anelysis
NIF
Flight
. Scneduling
Switching
Unit
=R
3)
32
27
2%
Zm
NIF | 1
“Test and
Simuiation

i 8



TSI Resource Requirements'v

© Flight Segment Systems Engineer
® Flight Segment Scftware Analyst

© Run as Required to Support-

- OBC Reprogramming

. 23
. o . o
— Software Testing : | =%
. o=
— Simulations C | %%
- L3 Em
— Training 26

® One VAX/CDHS for Reprogrammirig. Second VAX Required for
Flight OPS Testing

SRR |
NIDIHO
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OBC Reprogramming Flow

Performance Evaluation

y

Define Neei for OBC Software Change

r | | Assembler/Linker
Project Office Approval . ’ o] ¢ Edit
] © Assemble
4 ' o Link
. Mission . ,
Operations Write Ccde
Seve) — o tor Software =
evelop or Rovise Changes .
Algorithm(s) ' 8 New
08C
Software
~ On Bozard Computor Simulator Version
Rework
® Compaore
® Evaluata
Test Load File Formatter Q g
Okay Croate ) f_g
o Load 8 S
File -
B B}
Real Time Simulation
Rework § g
o Herdware Load/Dump Compero Ccm
® Closed Loop Simulaticn : :2 751
Test
Okeoy
Interactive Simulation S
~ Projoct Load F )
Rework ® COnpass and TSIM > Office | S Sogm“t..ng::d
® Full Vorification Tost Approval Begin Use

37
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Control Center Operations

® .Overview

@ Operator Interfaces

@ Planning and Scheduling
© On-Line

® Performance Analysis

o Acquisitioh Analysis

@ Test and Simulation

—3> 0 Early Orbit and Contingency

e TGS
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Flight
Segment

CSF Launch Configuration

NASCOM

Telemetry
3

Command
beS,

g

CSF

Switching
=

Unit

CSF 1

© On-Line Backup
® Performance

Analysis
&f
CSF 2
Telemetry | ¢ On-Line Prime
Command @ Performance
Analysis
% CSF 3

@ On-lLine Bdckup
® Performance
Analysis

ALIYNd ¥o0d 40
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|

CSF Lai.mch support

@ Valley Forge Engineering Support From Period Two Weeks
Before Launch Uatil Four Weeks After.

® CSF to Operate With Extended Hours and Overlapping Shit
- Support

@ Resident Core Team Support

280




CSF Contingency Actions

TYPICAL FAULT

@ Power Outage—Advance Waming
—MNo Notice

® Prime Computer Failure
© Backup Computer Failure

@ Disk Drive Failure

e NIF A Channel
® NASCOM Line Failure

e Switching Unit Failure

ACTION

— Reschedule Critical Operations
— Safe the System

— Restore System Aftor Fowaer On (10 Minutss)
— Rasume Operations

— Switch to Hot Backup (2 Minutes)
~— Restoro Backup

— Depending Upon Timing—
® Same as Failed Computer
e Switch Disk From Offline VAX

— Solect A Channel

— Request NASCOM Reconfiguration Lines or
Request GSTDN Use Alternato Address (Line)

— Depends Upon Failure '
(Worst Case Requires Re-cabling)

ALIYND ¥ood 40
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Control Center Operations

® Overview

@ Operator Interfaces

-] Planning and Scheduling

© On-Line

o Performance Analysis

(] Acquisiﬁon Analysis

® Test and Simulation

® Eaﬂy Orbit and Contingency
¢ TGS -
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TGS ‘ACtivity Flow

Pass LSD
Calculate
MSS/TM
e i'rvV’ S-Band/X-Band
e SATID ® Operator Prompted _
. @ System Program Track Then Auto Track -
Acquisition Reports
Actual Vs.
Pred.
MSS/TM oY)
. na
EH
32
DRRTS 23
Recorders g
< U

245

B R it ettt



TGS Support Resource Requirements

® TGS System Engineer/TGS Specialist (2}

® Run in Support of MSS/TM Daytime and Occational TVI
Nighttime Requirements for Eastern U.S.

@ Greenbelt, TGS and Recorders in DRRTS

‘ALIIYND ¥0Od 10
Sl 39Yd YNIDIYO
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1’RV
Pass Calculate

Acquisition

TGS Timeline

Local 08|00 1600
' |

v v o

VA

24|00 08|00

vV V

st 39Vd YNIDIO
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1

- TGS Operator Display

.y n
fisds 3
PR 88 T ¢

HEXT PACSS 74304

AUS TIME =

i = §

1467407
Hl L =
St TH

LENGTH =

12 SFCOHNS

ACCHIETTION COHNIFHETHG - 405 = B8R 14: 9! 7.154

SATELLYTE TU 2
CUESENRT UTCC =
UNSTOW ANTEMNNA

AXIS MODE! AZIMUTH =
UTLGL=0B8 14105282¢290
UTCGC=J8R 14:5582462¢90
UTCGC =088 14105824250
UTCGC=068 14105125290
UTCGL =088 14105824290
ANTEHHA IN FOSITON
UTEGC=088 11147127350
UTCGC~0EB 14307327850
UTCGC =088 11107127850
UTCGT=¢88 14105324340
UTEGC=088 14109845140
ACQUISITION COMFLETED
83 14% 93
NELTH = SECANDG
A0S FOSITION =
uieGe=088
UTCGC =0kQ
UrtGe-<se
UTCGC=088
UTCGC=0F ¢
UTCGC=0%3

10 6L
*® o4 90 @

-3

1411063825390
14310255400
14111325399
14311135210
143112325390
14312355870

( 26,2167 26.230)/¢

LoE -

B a3 Gi123.140

0 ELFVATION = \)
CHRNN-000,000,000,000
CHND=000.000/000,000
CiilD=066,0067000.000
Chin=023,934/000,010
Clittn=-¢23.934/7000,010

CHND=023,9234/000.010
Clit[=023,934/000,010
Clikn-023.,934/050.010
CHHD 024.6R3/000,879
CHHD=025.488/002,009

8E 14:24149.310

STAT=000.000/000,00C
STAT=000.000/000.000
§TAT=000.000/600.000
STﬁT?026.916/00;.186
STAT:-026.9214/601.106

514T-023.92447000.010
STAT: 023.944/7000,010
STAT-023.9447000.010
8TAT=024.796/000.,999
STAT~025.,702/002,010

7.134/7 88 143110% 0.490

2.a88/
CHID=028.023/004,492
CliMN=02%,935/005.390
CiiNn=032.091/008,298
CtiNNn=034,524/010,513
CHNI=037.351/012,796
CliNh=040.648/015,223

2.587)

STAT-027.940/004,474
SIAT=629,877/004.511
STAT~032,0319/G0R, Ay
STAT=034.4472/000.000
STAT=037.,2¢0/012. 8¢
ST1AT: 040,554/000,000

. e
o7

nMiT=002.600
DELT= GO0, 000
nELT: 000,000
NFELT: 000,000
DL T-¢00.000

NELT: 000,000
LT 0G0, 000
RELT: 000,600
NLLT: 000,000
nELT=000,000

RELT: 000,102
DALT: 000,132
DELT: 000,101
BELT-000.073
NELT: 000,045
DELT:- 000,085

... ALI¥NO yood 40
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sLCOlDS
SECONDS
si:conns
SECeHDS
SECONDS

si.conps .
SECONDS
SECONDS
SLCONDS :
sEcoins .

SECONRS

SECOGNDS
SECONDS
SFcanng
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ORIGINAL PAGE IS
OF POOR QUALITY

JRIRCDICTION

The Master Acronym Liét,ia intended to be & ceantral zefaresce
Ceneral Electric Space Division Lanham Operations (Genter. 1
gathered by the Data Systems ‘Sofrware Enginecring Tachna’
. variety of sources including: Laadsat-D Fligkt Segment esd
specifications, the Commonly Used Space Divising Abbrev

Dictionary (FUSDARD) and government=issuad dacuments.



ACE
ACK
ACS
ACT
&/D
ADCP
ADF3

e
o

AD¥
ADFPE
ASDS
ADS

AFSWC
AFFRO

AGC
AGE
AGS&PO
Ahr
ALU

ANXCP
ANDP
ANSI

AO

AOIPS

AOP
AOS
AP

APFC
APL
APM
APS
A/R
ASCII
ASFR
ASFR
ASR
AST
ASVT
AT
ATL

L T I S At o (IS T T TR ALY

1.5D=GS-GEN-0001

" Applications Development Laboracory

Automatic Data Processing

Automatic Data Processing Equipnen:
Aerospace and Data Systems :

Angular Displacement Sensor v
Applications Exploratory liission

Air Force Global Weather Central
Autonmation of Field Operations and Services
Air Force Plant Representative Office
Archive Generaticn

Automatic Gain Control .

Aerospace Ground .quipment

Aerospace Croup Strategic Planning and Progtams Office
Ampere - hour .

Algorithm Lozic Unit’

Annual Manpower Review .

Alteration Notice

See ANDP

Ancillary Data Calculation Process
Arerican National Standards Insti:u:u_
Ascending Node Table

- Announcement of Opportunity

Atmospheric and Oceanographic Image Processing System
Advanced Onboard Processor

Acquisition of Signal

Appiications Processor

Ar—-ay Processor

Aerial Photography Fieid Office

Applied Physics Laboratory (Johns Hopkins Un.v.)
Assistant Project Mamager

Antenna Positioning Systen

As Required

Arerican Standard Code for Information Intcrchange
Aerospace Strategic Programs Representation

Armed Services Procurement Regulatiorns

Automatic Send/Receive

Asynchronous System Trap

Applications System Verification and Transfer Project
Acceptance Test

Applications Technology Labciratory

K-MS=-069

1 April 1980 -

Acceptance Baselire
A>titude Control Electrounics
Acknovledgement

titude Control Cystem
Application Concept Test )
.Analcg to Digital o
See ANDP : - . ORIGINAL PAGE IS
Automated Digital Facsinile System - - OF POOR QUALITY



sqmes memm Ame  mvs | e e wein s e

ADS
ATM
A'?
ATS
AVG

BARDJA

BCU
abr
BER
BESS

BIC
BIL
BIP
BOL
BOT
L&P
BPA
bpi
BPI
BPO
bps
BPS
BSE
BSQ
BSR
BTIC
BTCE
BTE

B&W

- CARETS
CASH
CAT
ccA
CCB
cce.

ccL
CCXY
ccr
cCcT

T T s T et Eatrate kbt S S o o e gt T ST
B T Bekth - gl ) fraswiear e - 5

RIS, e

7.SD=CS=GCEN=0001

§ April 1980

Antenna Test Model _ - -
Apollo Telescope Hount GRGINAL PAGE IS
Acceptance Test Plan OF POOR QUALITY

Applications Technology Satellite
American Wire Gauge

Boom Antenna Retention Deplo"ment and Je:tiscn Assembly
Bench Acceptance Test

Build Baseline

Bus Coupling Unit

Block Data Format

Bit Error Rate.

Biological Experiment Scientific Satelli:e
Browse Film Recorder

Band Interleaved by Cylinder

Band Interleaved by Line

Band Interleaved by Pixel

Beginning of Life

Beginning of Tape

Bid end Proposal

Bus Protection Assembly

Bits per Inch

Bytes per Inch

Best Possible Offer

Bits per Second

Bytes per Second . .
Broadcast Satellite Experimental ' »
Band Sequential

Back Surface Radiator

" Bench Test Cooler

Bench Test and Calibration Equipment
Bench Test Equipment

Backup

Black and White

Configured Articles List

Calibration

Central Atlantic Regional Ecological Test Site
Catalog of Awai_able and Standard Hardware
Catalog

‘Cloud Cover Assessment

Configuration Control Eoard

Camera Controller Combiner

Charge Coupled Device

Closed Circuit Loop

Contrzct (hange Notice

Cloud Cover Assessuent Process

Computer Compatible Tape

K-M5-069
A-4




R i e

COBOL
coMP
c.P.
cr
cr

- CPC

CeCl
CPD
CPDS
CPG
CEL
cpm
coM
CPXN
CPPT
CcrU
CRC.
CRIS
CRT
CSA
CSE
CSF
css

CCT Containing Partially-Corrected Datz

.Conceptual Design Review Board

B et B e e A ]
2

P T

Lt eS=3ER-0001
. April 1980

CCT Containing Partially~Corrected T Senscor Data
CCT Containing Frully~Correctad Data '
CCT Containing Fully-Corrected TM Sensor ‘Data
Communicztion and Data Handling ,
Communication and Data Handling System Sinulator
CDHSS Interface Unit ' o ’ '
Company Deveiopment Project
Conceptual Design Review
Critical Design Review.

~iGINAL PAGE 18
O POGR QUALITY

Contract Data Requirements List.
Controlled Eaviromment Module
Clear Tield-of-View

Contract Finsncial Status Repor.
Center of Gravity '
Configuration Item

Corrected Line Length

Center of Mass

Configuration Management

Command O

Configuration Management Iastruction . C

"Command Memory Managexent

Corporate Manager Manpower Davelopment
Configuration Management Office
Common Business Oriented Language
Computer

Center of Pressure

Coomunication Processor

* Control Point

Control Point Chip ' o _ : ‘
Computer Program Configuration Iten
Control Point Direczory

Coaputer Frogram Design Specification
Correction and Froduct Generation Software
Control Point Library '

Cards Per Minute

Computer Personality Module

Control Point Neighborhood

C2CS Praprocessor Performance Tape

Central Processing Unit

Cyclic Redundancy Check

Cosmic Ray Ionizatior Spectrometer

Cathode Ray Tube

Cropping, Subsampling and Averaging
Contractor Supplied Equipzment

Control and Sinulacicn Facility

Coarse Sun Sensor

. R-MS-069
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ncs
DCST
DDD
DDG
DDI
DDL
DDP
DDP-C
DDP-Y
DDR
DDRB
DEC
DEC-10
DEC-20
DECnet
DECOM
DECOM
DEMUX -
DFS/ADFS
DI
DIAL
DICOMED
DICOMED
DID
DIP
DIPS
)ty
D/L
DMA
DMF
DML
DML

Bt At P S LD o Rleb bt

Cost to Conplete
Central Unit
Calendar Year

1LSD-GS-GEN~0001

1 April 1980

ORIGINAL PAGE IS

Coastzl Zone Color Scannez OF POOR Q''ALITY

Development Asthorization
Digital-:o-Analog

Data Bese Administracion Subsysten

De=Centralized Automated Service Support System {

Data Base Intcrface Process

Antenna gain in decibels referenced to an
Power in decibels referenced to one

Data Base Management Systen

DEC-10 System Software for Data Base

Direccz Current

Data Collection Platform

Data Collection Systen

Data Colleztion System Tape.
Days :
pigital Display Generator
Digital Data Interconnect

pata Description Language
pDigital Data Processor
Controlled Environzent Module DDP
Wire~Wrapped DDP

Detailed Design Review
Detailed Design Review Baseline
Digital Equipment Corporation
DEC~10 Computer

_ DEC-20 Computer - _
Digital Equipment Corporation Communications Network

Decoamutator

Decommutation Bardvare Device .

Demultiplexer

pigital Facsimile Sys:em/AhtbmacédAD

Design Issue

Digital Image Analysis Laboratory
Ffilm Recorder : :
Film Recorder Vendor

Digital Image Data

Dual Inline Package

Digital Image Processing Systen
Large Image Access Routines
Downlink

Direct Memory Access

Data Management Facility

Data Management Language

Data Manipulation Language

Isotropic Anteona
nillimeter

‘Management

1gital Facsimile System

K-¥5-069



DV
DX20
DXTP

EAGE
EBCDIC
EBR
EBRIC
ECC
ECEF
ECI
ECL
ECP
EDC
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. L5D-CS<GEN-~0001
! April 1980

Dsto Management System

Defense Metecrological Satellite Progran
DRRTS Operstor IR
Data Operations Control : S .
Department of Defense o ORIGINAL PAGt“'.‘?
Depth of Discharge : ' OF POOR QUA
Department of the Interior '

Department of the Interior/EROS Data Center

Domestic Communications Satellite

Drafting Practices Manual

Design Problcm Report

Data Proces~ing System

DRRTS Proces. Software -

DRRTS Process Software Executive

Digital Processing Unit o : : _
Programmed Input Output Interface Device for DEC Unibus
Direct Memory kccess Interface Device for DEC Massbus
Direct Memory Access Interface Device for DEC VAX=-11/780
Data Receive, Record and Transmit Subsysten '
Dimension (Telephone) System s ;

Data Collection System

Defense Satellite Communications System

Desk Side Computer System Sl

Deliverable Software Item

Digital Subsystem Interface Unit

Data Service Laboratory

Dowvnlink Synchronization Module

Data Stripper=-Serial Contrcller Interface

Digital Switching Unit ' S

Digital Terrain Data

" Digital Tape Generation

Daily Test Report

Digital Transmissiomn System

Document Updace,T:ansmi:tal

Digital Voltmeter

DEC Peripheral Interface Device

Data Extraction and Formatting Process

Electrical Aerospace Ground Equipment

Extended Binary Coded Decimal Interchange Code
Electron Beam Recorder S Lo
Electronic Beam Recorder Image Correction
Error Correction Capability (HDLR) ‘ '
Earth-Centcted-Earth-Fixed
Earth-Centered-Inercial

Emitter Coupled Logic

Engineering Change Proposal

EROS Data Center

K-115-069
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- ¥DIPS

EDIPS
£0P
EDPS

EGRET
EGSE
El
EIA
ELE

EMC

ENA/DISA
EOB
EOF
EOL
EOM
EOP
EOP

'EORT

EOS
EOS
EOS
EO&SP
EOT
EOV
EPA
ErC
EPHEM
EPI
EPS

ER
ERON
EREP
EROS
ERS
ERTS
ESA
ESTEC

EVA
EVAL
EWO

-,

e ——— VA S B O S e o S

2, =G5 -GEN=0001

| Apral 1980

Electtonic Digital Processing System -
EDC Digital image Procaseing Systen
Electronic Data (Digital) Processing
Electronic Data Processing System . . ' :
Elactro~Explosive Device : \ '
Equal Ecployment Opportunity S O‘?‘G‘NN" PAGE“E
Explorer Gamma Ray Experiment Telescope oF POOR QUA
Electrical Government Supplied Equipment :
Engineering Instruction '

Electronic Industries Assoclation

Elevation at Entry

Ena~o f~Line Symnc

Elevation at Exit

Electromagnetic Compatibility

Electromagnetic Interference

Enable/Disable

End of Buffer

Ead of File S g

End of Life : S ce .

End of Mission :

Earth Observatory Program

End of Process - :

Eod-o £~Roll Target

Earth Observation Systecs

Earth Observations Satellite

End of et .

Earth Observatory and Shuttle Programs

End of Tape-

End of Volume - ]

Environmental Protection Agency

Electrical Power Conditioner

Ephemearis

Euler Parameter Integration

Electrostatic Plocting Sofrtware

Early Release . '

Equipment Room

Early Release Change Notice

Earth Resources Equipment Package

Earth Resources Observation Systea

Earth Resources Survey

Earth Resources Technology Satellite

Europecan Space Ageacy .

Europcan Space Research and Techoology Center

Expander Unit

Extra-Vehicular Activity A

Earth Viewing Applications Laboratory

Engincering Work Order

K-M5-069

Ll i e ‘>‘--,---m_-;nonqrm-hv-,-—v‘-'w1
H




FO
FOC
FORTRAN
FOS
FOs
FOS
FOV
FPA
‘FPP
FPS
FRD

FRUSA/HASP

FS
FsCH
PSDF
FSEC
FSK
FSS
FSS
- FSS
FSS
FSSA
FSS S/W
FT
FIS
™
FY
FYI

G
GACA
GCY
GCo

R . D

Full Aperturc Iafrared Source
Financicl and Administrative Operations
Foraign Agricultural Service T
Pi{le Control Service- ’ '
Final Design Raview .
Federation of Functional Frocessors
‘Pine Guidance Systen ' '
Fixed-Bead Star Tracker

Final Instrument Definition
First=-In, First-Qut ‘

.

. Pederal Inforna:ion'PrbceésidQHS:iﬁaﬁfdéi

Frequency Modulation
Flight Model . - BREER
Failure Mode 2ud Effects Analysis - ¢
Flight Segment Hanagedaent Subsysten
Flight Operatiouns

Faint Object Camera.

Formula Tramslation

Field Operations Service
Flight Operations Subsystem
Faint Object Spectrograph .
Field=of=-View

Focal Plane Assembly

Floating Point Processor

Focal Plane Structure _ :
Facilities Requirement Document

Flight Segment

Federal Supply Code for Mahufac:nréiﬁfff'ﬂl

~ Flight Segment Development Facility

Fairchild Space and Electronics Cqmpany v'“

Frequency Shift Reying =~
Flight Scheduling Subsysten
Flight Segment Simulator

Flight Support System

Fine Sun Semsor .
Foreign Service Salary Adjustment .
Flight Segment Simulator Software
Fourier Transform

Federal Telephone System

Fiscal Weel: :

Fiscal Year

For Your Information

Generation

¢ SD=GS-GEN-0001
1 April 1980

'ORIGINAL PAGE 19

OF_ POOR QUALYY

R

Flexible Roll-Up Sclar A;ray/Eardened.Sol#r Pover System

Goodyear Aerospace Corporation, Arizomna Division

Geometric Correction Matrix
feometric Correction Operator.

K-45-069
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GE70
GECP
GEOREY
GES
GETSCO
GFE
GFIT
GFP
GHIT
GHz
GIA
(1
QIF
Q4P
GMS
GMT
GOES
GOES/SDHS

GFC
GFE
GPI?
GPS
GFT
GRE
GRFF
GS
GSE
GSEC
GSSS
GSTDR

HAC
HAL
HCMM
HDDR

HODT
HDE

HDT-A
HDT-AM
HEDT=-AMC

T e e e e

ve i e v = e v e I .
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T e ST

18D +GEY=0001

CCO Verification System
Ceodetic Countrol Point
Ground Control Point

Ground Data Eandling System
Graphics Display Terminal ,
Genzral Electric , : ) iS
Gz Interface Device for DR780 ORIGIHAL PAGE i
Geometric Correction Process . oF POOR Q“‘L
Geographic Reference. . - R oo

Ground Electronic Specification - - com
General Electric Technical Service Company .

Government Furnished Equipment R
Goddard Film Inventory Tape.

Covernmeat Furnished Property

Goddard ‘RDT Igvento:y Tape

Gigahertz (107) '

Government Inspection Agency '

General Manager : S

GCO Microcode File ‘ JIRETR
Geometric Correction Matrix Calculation Process
Cround Segment Management Subsystem @

Greenwich Mean Time ' Sl '
Geostationary Operational,Environméntal Satellite
Geostationary Operatiomal Eanvironmental .
Satellite/Satellite Data Handling System

General Purpose Console o -

Ground Processing Equipment . ' . o

General Purpose Information Processor

Clobal Positioning Systen

General Purpose Transformation.

* Gamma Ray Explorer

Graphite Filled Epoxy
Ground Segment
GCround Support Equipment

Goddard Space Flight Center

Ground Support System Software .
Ground Spaceflight Tracking and Data Retwork

HDDR Assignment and Control

High-Ord:r Aerospace Language

Heat Capacity Mapping Mission

High Density Digital Recorder

High Densicy Digital Tape

HEDT-R Directory Extractor

High Density Tape =
gDT~Archive Format (Partially corrected)
EDT-A for MSS Sensor Data v
Copy of HDI-A for MSS Sensor Data

R-MS=069
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HDT-AT
EDT-ATC
HDT-I
EDT-P
HDT-PT
EDT-PTC

. HDT-R

HDT-RM
HDT-RT
HDT=-S
HDT-SM
HDT=-ST
HgCdTe
HIPO

HSCE
~ HWD

B/W

IAC

IAT
IAT

ICCD
ICD
ICS
ICS

IDB
IDBS
IDS

IDT
IDT
1/F
IF
IFD
IFoV
IG

TIIGS
IIRV
IIs (I S)

| 1)uCS ~GEN- 000
1 2p=11 1980

EDT~A for TM Sensor Data

Copy of HDT-A for TM Scasor Data
HDT (Data) Interval

HDT~Product Format (Fully correc:ed)
BEDT-P for TM Sensor Data , : )
Copy of HDT-P for TM Semsor Data o , o) )
High Density Tape Recorder ' :

BDT=-Raw Data .

EDT~R for MSS Sensor Data o ' - OF 3
HEDT-~R for TM Sensor Data i

HDT Recorded at White Sands

BDT~S for MSS Semsor Data

HADT=-S for ™ Sensor Data

Mercury Cadmium Telluride

Hi{erarchy Input Process Output

High Resolution Film Recorder

High Speed Control Element _ '
Department of Housing and Urbanm Devclopmen:
Host Vehizle (Landsat-D)

Hardware

Hertz (cycles per gecond)

Image Analyzer Console

Integrated Analysis Plan

Image Analysis Terminal

Image Annotation Tape

Integration Baseline

Intensified Charge Coupled Device
Interface Control Document

Inmage Correction Support Software
Interactive Computer Simulator
Identification

Identificacion Burst :
International Data Base Systems
Image Data System’

Investigation Definition Team
Inage Display Terminal

Industrial Data Terninal Carporation
Interface

Internediate Frequency .

In-Flight Disconnect
Instantaneous Field-of-View
Initial Gap

Image Generation Facility

Initial Image Generation Subsystem
Improved Inter-Range Veciors
International Imaging Systems
Information Management

- K=45-069
A-11



IRC.

ISA
ISAH
1s&CC
1&SE

ISM
ISS
1sU
IT

I&T

ITD
I
1IU

IUE
Ius
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LSD=GS=GEN-0001 . -
1 dpril 1950 .

Instrument Houulc

Image Processing and Anslysis Centn:

Information Management Subsystem

Information Mznagement Subsystem Computer .
Information Management Subsys:em FFP Con:rol Computcr
Image Msmory Unit R
Ind{um Antimonide

Information Transfer Labora:ory

Input/Output

Initial Product Creaticn - e
Information Production Control Sys:em '

Information Processing Division’ ' L P Y
Imsge Processing Facilizy “Qk
Inches par Second : _ OR\G UA"ﬂ
Image Processing Subsystem

IPS String #1 Computers

1PS String #2 Computers

IPS Computer

Interactive Query Language

Infrared

Integrated Requirements Boa:d ,

Independent Research and Pevelopment

Interface Requirements Document.

Infrared Focal Plane Asseably

Inter-Record Gap :

Inter-Range Instrumentation Group Tiue Code

IRIG Time Code Series A

Infrared Photometer

Interrupt Request

Inertizl Reference Uait

Input Subsystem

Instrument Standard of America

Index Sequential Access Mathod

"Information Systems and Computer Ceater

Installation and Service Enginecring Business -
Division

. Interface Switching Mcodule

Image Generation Facility Software Subsat
Input Scanner Unit

Integration Test

Integration and Test

Inception-to~Date

. Incurred-to-Date

Integration Test Plan

Interface Unit

International Ultrsviolet Explorer
Interim Upper Stage

R-145-069
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1 April 1980

Jet Propulsion Laboratory
Johnson Space Ceater

A Thousand

1024 (Memory Usage Only) ®
e am. P
Kilobits per Secomnd - _OF PO

Kilobyzes per Second
Keyboard Cathode Ray Tube
CPU for DEC-10 Computer
Kilometer

Ku~band Single Access
Kennedy Space Center
Kilowords

DEC Eardcopy Terminal ‘ Lo
Large Area Crop Inven:oty Lquipment e
Land Satellite R
Langley Research Center

Landsat-D Assessment System

Latitude

Library Build Process

Laser Beam Recorder

Left<hand Circularly Polarized

Load DDP Module

Light-Exitting Diode

Left-Fiil Count

Large Image Display Utili:y

Last=In, First-Out

Adjusted Line Length

Line Length Code

Line Monitor

Landsat Mission Management

Lockheed Missile and Space Corpora:ion '
Level of Effort

Longitude

Line of Sight

Loss of Signal

Longitudinal Parity Check

Line Point Marker

Lines per Minute

Load Point Marker

Lascr Retrodirector Array
Longitudinal Redundancy Check .
Laser Retrodirector

Least Significant Bit

K~-4S-069
A-13 |
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l.2ndsat~D

Light Traasfer Cagracteristics
Long~Tern Tape Storage Ffacility
Line Test Unit

Logical Unit Number

_Lawnch Vehicle

’ = \S
Mega- ‘ : AL PAGE
tug.lion ?.B‘Gnnnv. AR

Multipie Access '

Modular Attitude Control System

MsS Archival Product Generatiom

Mzcro Array Processot

High Speed Buc for DEC Egquipment

Management and Technical Services Company

Megabit :

Megabyte

MASSBUS AdaptoT

Migsion Control Center

Manual Cloud Cover Assessment Package

Monitor Console Routine

Mission Contractor Test Facility

Mission and Data Operations

Mission and Data Operations Dirsctorate
Multiplex-Demultiplex

Master' Data Processor

Hodule'Exchange-uechanism' .

Marshall Earth Resources Information Transfer System
ueceOtological Satellite : . :
Major Frame Buffer

Master File Directory

Major Frame Synchronization :

Mechanical Government Supplied Equipmen

MSS/HDDR Service e : '
Hulcifﬁundredéwat:

Megahertz (107)

Master Information File
Management Inforzmation Process
Hega—lnstructions per Secound
Mission Interiace Subsystem
Master Information Table
Millimeter .
Minutcs
Mission Management Facility v
Missioa Hapagexent Facility Control Computer
Mission Management Subsystex Co
Multi-Missicn Modular Spacecraft

Memory Management Uanit

R-MS-069
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NASA Structural Amsalysis (Program)

NASA Transient Analysis System

Narrow Band Tape Recordes

Natiopal Climatic Center

Network Control Center

Network Control Center Subsystem . .
National Cartogrephic Information Center
Networks Directorate ' :
Neutral Density Filter

NASA Data Processing Facilicy

Navigaticn Data Satellite

Navigationzal Development Satellite ,
Natiounal Environmental Satellite Service
MASA Manegemenc Instructions :

National Oceanic and A:mospheric'Adnidi#t:a:ion f o

Networlk Operstions Control Center ° . . o
National Oceanographic Satellite -System. -
Nuclear Regulatory Commissicn . =~ BT
Non-Return to Zero ' IR
Non-Return to Zero Incrementiug -
Non=Retuzn to Z2ero~-Level -

NASA Serial Controller forzlnpdiT(ﬁoé'?SD15f~"'

NASA Serial Centroller for Output (now SPDO)
NASA Standard SpacecraftvCompu:et‘- Model 1
National Space Science Data Center

New Technology Representative

National Television System Committee
Network Test and Training Facility

Orbital Astronomy Observatory
0AO Corporation ’ .
QA0 Corporation

Orbit Adjust Subsystem
Onboard Computer

Onboard Processor

Operational Configuration Baseline
Operations Control Center
Operator Control and Display
Oorbit Computations Group
Optical Character Reader
Orbit Determinaction Facility
Online Display Process

Online Debugging Tool
Operations and Maintenance
0ffline Systen

Online System

Operations

Operations Supervisor

A-15

1 Aprid 1980

ORIGINAL PAGE IS
_OF POOR QUALITY
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MTU
HUX
MW
X
NPA
NAK

NAPPS
NASA

NASCOM

1.SD~GS~GEN=G001
1 April 1980

¥inor Frame Synchronizationm
Maintenance and Operations

Moduletor/Demodulator
Moments of Inmertia URIGI{AL PAGE I8

Manned Orbiting Laboratory . : OF POOR QUALITY
Migsion Operations Manager ,
Mega~Operations per Secoad

Mission Operations Room

Memorandun cf Understanding

MSS Preprocessor. '

Mission Plaoning System

Modular Power Subsystem

Maximue Power Tracker

Multiply : o

Material Requisition

Maintenance Requirements Apalysis. .
Maintenance Requirements Analysis Macrix

" Master Reference Cube .

Module Reference Systesm

Most Sign.ficant Bit

Manned Space Center . S
Mission Support Coordination Offize
Macrix Switch Control '
Millisecond

Marshall Space Flight Center
Monthly Status Review

Module Support Structure

Multi Spectral Scanner

Matrix Switch

Magnetic Tape

Management Tax

Mean Time Between Failures
Modulation Transfer Function
Material ‘
Mechanical Test Model _
Modification Tramsmittal Memorandum
MSS Telemetry Processor

Mean Time to Repair

Magnetic Tape Unit

Multiplexer

Megawords

Furified and Filtered Gaseous Nitrogen

Not Applicable '

Negative Acknowledgenenc

Nimbus/AEM Preprocessos System

National Aeronautics and Space Adcinistration
NASA Communications Netwozk ’

R-45-069
A-16 '




0s

050
OSR
0SS
0SS
OTA

VDL
P
rD?
PDR
PDR
PDSS
FDU
PE

P&E
PES
PET
P/F

Operating Syatenm

" Orbiting Solar Observatory

Optizal Sclar Reflecter
Office of Space Sclence
Operating System Software
Optical Telescope. Assembly

Office of Tracking and Dsta Acquisicion

Public Address

Philippines Atmospheric, Geological and
Astronomical Science Administration
Potentially Applied Labor

. Product Assurance List of Materials -

Pulse Amplitude Modulation
Product Assuranca Project Engineering

Progran Appraisal and Review 9vstem '

Pareameter

Orbitzl path

Playback

Private Branch Exchecnge
Production Control
Program Counter

Printed Circuit

Printed Circuit Board
Payload Correction Data
Photon Counting Detector’
Pulse Code Modulated
Product Control Procure
Program Control Procedure

- Payload Correction Subsystem

Pover Control Unit

Payload Discoanect

Program Directive
Programnable Decommutator
Programmable Data Formatter
Program Design Language
Programmable Digital Processer
Peripheral Data Product
Preliminary Design Review
Problem/Defect Report
Precision Digital Sun Sensor
Power Distributioun Unit
Performance Eviilusticn

Phase Encoded

Plant and Equipment

. performance Evaluation Subsystem

Predicted Ephemeris Tape
Protoflight

A-17

1.53-(S-GEN=0001

-1, dpril 1960

ORIGINAL PAGE 8
OF POOR QUALITY
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FFI
"PGCIP

PGESH
BGLNP

PGMON
PGP
»/1
PI
PIF
PIGP
PIL
PI0
PIP
PIR
PIXEL
PKG

PLACE

PMB

PM/FL

- PMT

P0
POCC

~ POD
POP
PORTS
POWO
PPL
PPL
PPO
PPS
PRMIS
FRN
FRO
PRO1
PRP

- FRU

B

e mie v aA e AT W A Y 4t s e —

Pre~Flight Disconnect

Prcgram runding Instructions

Product Geaneration CCT Output Process .
Product Generation HDT Input Process .

Product Generatiocn HDT-P Simulator /_.;.,a“”

Froduct Generation LBR Output Process
Product Gemeration LBR Simulator
Progran Manzger

Product Generation Process
Product Generation Subsystem
Policy/Instruction -
Principal Investigator

Pseudo Image File

Pseudo Image Generation Progtam
Pixel Interleaved by Line
Programmed Input Output
Peripheral Interchange Progtam
Program Information Request/Release
Picture Eleaent

Package Design Specif cation
Payload

Post Landsat~D Advanced Concep:s ”valuacion’

Preveative iaintenance

Propulsion Module

Progran Manageuent Budget
Post=Mortem Dump : :
Performance Monitor/Fault Loca:ion
Program Maintenance Manual '
Premodulation Processor
Photomultiplier Tube

Pseudo Noise

Purchase Order :
Payload Operations Control Center
Project Operations Directors
Project Operating Plan

£ .SnGaNnOOOl
- Aprad 1980

ORIGINAL PAGE 1S

" OF POOR QUALITY
Product Generation Pipeline Honi:or Process_' '

Preliminary Operations Requirements awd Testing Suppor:

Purchase Order Work Order

Photo Processing Lab

Preferred Parts List-

Program Participation/Opportunities System
Photographic Processing Subsystem
Printing Resource Management Inforna:ion
Pscudo Random Noise

Payload Receiving Cperations:
Prograsmable Read-=Only Menory
Performance Recognition Program .

Power PRegulator Lait

A-18
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PSF
PSK
PSH
PSR
P<U
PSU .

PV

P
Q&A
QAP

QF?
Q10 -
Q10

QLP
QLPS
QPSK
QRWO
oSL

RBV
RC .

RCFP
RCHP
RCP
RCP

-RCV

R&D
RDCP
RDCP
RDT
REC
REM

REC
RFOV

RFP
RE780

| 17 oGS-GEN-000L

“ m».ﬁl ‘1680
" Polar Stercogrephic
. Parallel-to-Serial Data Output Device
Photo/Shipping Support Facility .
FPhase Shift Reying T
Programmable Sync Module - ORIGINAL pAGE 1§

Project Status Review OF POOR QUALITY
Power Supply Unit : : o .
Power Switching Unit . '

-Pressure Vessel Spacecraft

Printed Wiring Board
Pulse Width Modulated

Qualificatiou and Acceptance

Quality Assurance

Quality Assessment Process

Quality Assurance Procedure.

Qualification and Accepcance Program

Quality Code

Quality Assurance Film Genera:ion P:ocess

Queued Request for Inpu:/Oucput

Queue Input/Output Process

Quick-Loc.. Monitor Unit - S
Quick=Look Processor . C T o ..
Quick-Look Processing System ’ L o
Quadrative Phase Shift Keyed -

Quick-Reaction Work Order

Quarter Scan Line

Random Access Memory

. Return Beam Vidicon

Radiometric Correction

Radiometric Correction Function Calculation Process B
Right-Hand Circularly Polarized
Registration Control roint .

Right=-Hand Circularly Polatized

Receive

Research and Developmen:

Radiometric Corrected Process
Radiometric Function Calculation Process
Raw Data Tape

Record

Rocket Engine Module

Radio Frequency

Right=-Fill Count

Request for Hire

Resolution Field-of=View

Request for Proposal

 Massbus Adaptor for DEC.VAX-11/780

K=-4S~069
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RD
RIU

RO
ROW
RPO6
RPO7
R/PA
R&PA

_RPP
RE&EQA
RSE
BSE
RSS
RSX-11M
R/T"
RIG
RTIS

SA
SA
SAD
SADAPTA
SAIL
SARJA
SB
SBC
SBI
SBS
SBU
s/C
sC
SCA
SCaMA
SCCB
SCHS
SCL
SCII
SCIO0
SCL
scn
SCP
SCR.
SCR

e e S gt T T SRR Svpnt s e

. ot LS -GEN-0001

. kpril 1980

Review Item Discrepauncy
Remote Interface Unit
Remote Manipulator System .
Root Mezn Square

Record Managexent Serviccs

ORIGINAL PAQE 18
OF POOR QUALITY

‘Read=Only Mcmory

Geogrephic Frame Reference ot .
DEC 176 MB Disk or Removable Disk Storage Unit
DEC 287 MB Disk . : :
Receiver/Processor Assembly (GPS) o _—
Reliability and Product Assuramce . . ..~ T
Revolur.ons Per lMitute R

RBV Preprocessor T R
Relisbility and Quality Assurance R
Receiving Site Equipment I

Remote Site Equipment = -

Request Support Subsystem DA
Multi-Tasking Operating System Software -
Real~Time = Bt LI
Rmmumwémumduumcmdaﬂ f
Real-Time Test System L L

Receive '

Single Access

Solar Array

Solar Array Drive : ‘ _

Solar Array Drive and Power Transfer Assemhly

Space Applicatirns and Information Library o
Solar Array Retention, Deployment and Jettison Assembly
Stage Baseline S : '
Single Board Computer .

Synchronous Backplane Interconnect

Space Background Simulator

Strategic Business Unit

Spacecraft ) :

Signal Conditioning

Signal Conditioning Assembly - ;
Switching, Conferencing and Monitoring Arrangement -
Software Change Control Board P '
Spacecraft Hardware Simulator (MSS Simulator) -

Serial Control Interface s

Serial Control Interface for Input (now SFDIL)

Serial Control Interface for Output (now PSDO)
Subcontract Labor .

Specification Change Notice

Sun Calibration Process

_ Scaler Control Register

Software Change Request

| K=-MS5-069
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5C&SU
scr
v
SoP
SDES
SDISS
SDSB

SEAYM

Sec
- SECO
SEID
STOPS
SEO3
SHP
st
s1
SIAT
SICH
SIDU

SM&0

SMSA
s/N
SNR
SOM
SoP
sSOW
Sp
SPC

SFDL
ST
SPP
STR
SPRD

" §D-G§~GEN-0001
{ Aprdl 1980

Sigesl Concition’ag and Switching Unit (SU)
Systen Control Terminal _
Space Division _ :

Software Development Facility

Satellite Data HEandling System : -
Satellite Data Ingest and Storage Subsysten
Satellite Data Services Branch Lo OR'GINAL .
Softvare Engineering and Hanagement Program - OF Popop PAGE s
Seconds of Arc : R ' POy
Secondary Electron Conduction Orthicon .. . . '
Systems Engineering and. Integration Division
Standard Earth Observation Package Satellite
Synchronous Earth Observation Satellite

‘Science Instruments SR e

Standing Instructions -

Special Image Aanotation Tape v
Science Instrument Central Module -

Small Image Display Utilicy B
Simulstion Image Fils '

Simulator

System Image Preservation R ‘
Support Instrumentation Requirement Document
Sectorizer Ingest Unit T
Spacecraft Location and Attitude Tape
Scan Line Corrector o
Source Language Input Program

Scan Line Sync - '

Start-of-Line Syac

- geBand Multiple Access

Scan Mirror Assembly

_Solar Maximum Mission

Support Haintenance and Operations
Software Modification Record )
Standard Metropolitan Statistical Area
Signal-tc-Noise Ratio o
Signal=-to-Noise Ratio

Space Oblique Msrcator

Standard Operating Procedure

Statement of Work -

Stack Pointer -

Small Peripheral Controller

DEC Software Product Description
Serial-to-Paraliel Data Input Device
Sub=-Project Manager

' Special Purpose Processor

Software Problem Report

Site Preparation Requirements Document

. Z-M5-069
A-21
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SPS
SFU
SQA
SRCDR
SRCDS
- SRR
SRS
SRS
SRT
SS
_8/S
SSA
8sC -
 §SDA
SSH
$SO
SST
ST
ST
STA
STACC
$TACC-CU

STACC=-STINT .

STC
STD
STD

- STON
STEP
STINT
STINT
STOCC
STOL
STP
STR
STR
STR

- §TS
STS
STSOC
~ su

- SVS
SIv
SWG
SICI

TA .
TAC
TAG

_ Support Systems Module =~ - .

T .-

A

e

-

e
fpril 1989

Segment Processing Subsystem

Scene Processing Unit :

Softwvare Quality Assurance S : S

Softuare Requiremerts and Conceptual Design Taview S
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