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FOREWORD

This study was performed for the United States Air Force Space and

Missile Systems Organization (SAMSO) in accordance with the state-

ment of work for the DOD Space Transportation System CCDS Study.

It was performed during the period of 1 February to 30 October 1974
under contract F04701-74-C-0260.

The complete set of volumes comprising this report includes:

Volume
Volume
Volume
Volume

Volume

Volume

I
II
ITI
IV

v
VI

Study Summary

System Requirements Analysis Definition
Command and Control Data System Concept Development
AFSCF/Shuttle Mission Control Center Requirements

Analysis

DOD Shuttle Mission Simulator Requirements Analysis
and Resource Acquisition Schedules
Secure Data and Equipment Handling

This study was performed under the direction of DOD/SAMSO. Aero-
space Corporation provided assistance to SAMSO.
formed by Philco-Ford's Western Development Laboratories Division,
Philco Houston Operation with key participation of personnel from
Philco-Ford's Satellite Control Facility Operation at Palo Alto.

This study was per-

Aoounzlifﬁfz9v44~uqu

D. K. Dorman, USAF Study Manager
Philco-Ford Corporation

This final report has been reviewed and is approved. Readers are
cautioned that the material presented herein represents the find-
ings and conclusions of the Philco-Ford Study Group and does not
necessarily define a DOD/SAMSO position, policy, or decision.

M’%{%’s—rﬂ—'
aj. R. Lindemuth, tudy Monitor
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PREFACE

BACKGROUND

The Command and Control Data System (CCDS) Study, in previous
tasks, analyzed the Space Transportation System (STS) operations
in order to develop a Department of Defense (DOD) CCDS concept to
support all STS operations phases. CCDS is a collective term
since it comprises the ground-based data systems and their inter-
and intra-system communications required for support of the DOD
STS. The CCDS concept developed comprised seven functional con-
trol elements: six primarily to support turnaround and launch
operations and one to exercise overall mission control and to sup-
port operations from liftoff through rollout. These are the Turn-
around Control, Launch Control, Range, Payload Checkout Control,
Operations Management Control, and Central Data Elements for
support of turnaround and launch, and for the flight operations
and mission management, a Mission Control Element.

The CCDS concept developed is neither a single nor a totally new
system. Much of the CCDS currently exists in the USAF Satellite
Control Facility (SCF) and the Vandenberg Air Force Base (VAFB)
data and communications systems. NASA-operated systems and facil-
ities are to be utilized where possible to avoid expensive duplica-
tions, e.g., mission planning systems or optional use of the
Tracking and Data Relay Satellite (TDRS) for contingency reaction.
NASA systems for this study were considered external to the DOD
CCDS. In applications requiring new equipment, it is expected
that NASA-developed systems wiil be installed in DOD facilities to
the maximum extent possible (e.g., Launch Processing System).

The DOD CCDS was considered a functional entity for purposes of |
this study to ensure the compatibility of its several elements by |
developing its functional requirements as an integrated system.

This will permit subsequent integration of its elements to be ac-

complished efficiently and effectively, and will ensure complete-

ness of the total STS Ground Support System concept.

Subsequent to the start of this study, a change in the work to be
done was directed by the Air Force which modified Tasks IV and V,
Task IV was modified to delete the subtask to deline a Shuttle Mis-
sion Control Center (SMCC), which is part of the Mission Control
Element (MCE). It was replaced with a subtask to define the Air
Force Satellite Control Facility (AFSCF) and SMCC requirements

-ii-



and a subtask to conduct the necessary analysis to define the DOD
Shu'tle Mission Simulator (SMS) capabilities required. Documenta-
tic i resulting from this task is the Orbital Requirements Document
(ORD) which defines the AFSCF/SMCC requirements to support the STS
operation and volumes IV and V of this report. The ORD is pub-
lished separately and comprises the ORD for support of the Orbiter,
external tank (ET), and solid rocket boosters (SRB's)., A sample
annex for the ORD defining the requirements levied on the AFSCF

by the interim upper stage (IUS) is contained in Part 2 of this
volume. Because of the lack of detail available on the IUS, this
sample annex is a guide only, It is not a vehicle levying require-
ments on the SCF. Figure 1 illustrates the relationship of this
task to the other tasks of the DOD STS CCDS Study.

This volume, in addition to the IUS sample annex to the ORD, pro-
vides backup information, rationale, and/or qualification to mate-
rial contained in the ORD.

TASK OBJECTIVES
The task objectives defined in this volume are:

A, Make a preliminary determination of the operating positions
required within the SMCC.

B. Determine the functions to be performed at, and the infor-
mation, control, and communication requirements of, each
operating position.

C. Develop a sample annex to the ORD detailing, to the extent
possible with current IUS program definition, the support
requirements levied on the USAF SCF by the IUS.

ORGANIZATION

This volume is presented in two parts, Part 1 presents the SMCC/
AFSCF requirements analysis results that are not items for the ORD.
Section 2 includes an estimate of the operating positions required
within the SMCC to conduct STS operations together with their infor-

mation, control, and communication requirements., Section 3 discusses

-iii-
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rationale for certain ORD requirements, reasons for some require-
ments being listed as TBD (to be determined), and discussions of
potential SMCC features considered desirable but not mandatory.

Part 2 presents the sample annex for the Space Shuttle Vehicle
ORD containing the IUS requirements for SCF support. This is
based on the level of detail available at this time., Because of
the lack of definition of the IUS, the annex is for information

only,

Separatz tables of contents for Parts 1 and 2 are provided preced-
ing the text in Part 1 and as paragraph 1.5 of Part 2,
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SHUTTLE MISSION CONTROL CENTER
REQUIREMENTS ANALYSIS
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SECTION 1

INTRODUCTION

A major output of Task IV of the CCDS study is the STS Orbital Re-
quirements Document with Annex 1, IUS ORD, which has been pub-
lished separately as PHO-TR584, 14 September 1974, The purpose
of part 2 of this TOR is to supplement the ORD by:

o Discussing topics that influence the ORD but are not topics
within it (e.g., estimate of SMCC operating position require-
ments)

e Explaining rationale or considerations for certain items
within the ORD that are TBD.

@ Discussing considerations affecting implementation of Con-
trol, Display, Data Processing, and SMCC interfaces.

1-1
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SECTION 2

SMCC REQU IREMENTS

STS flight operations were reviewed to determine the ground func-
tions required of the SMCC. Using as a baseline the functional
organization contained in DOD STS Operatione Concept Document
(Draft), dated 6 August 1974, the SMCC support functions were
assigned to one or more of the functional groups described in
that document. If additional functional groups were required,
such groups were added. Analysis of the functions assigned was
then accomplished to determine if any functional groups could be
combined and to recommend the number of operating positions re-
quired within each group.

This section presents the results of those analyses.
2.1 OPERATING POSITIONS

2,.1.1 General. This paragraph presents the recommended SMCC op-
erating positions and for each position, it defines the functions
to be performed and the information, control, and voice communica-
tion requirements. In defining these requirements two functional
SMCC groups are considered: Orbiter and IUS.

Figure 2-1 shows the positions and organization of the SMCC in
support of the Orbiter and IUS. Tables 2-1 and 2-2 list the rec-
ommended positions, define the activity period (nominal and con-
tingency) for each operating position, and identify the type of
console anticipated for each position (i.e., fixed or general-
purpose). The fixed console will be used by positions which re-
quire continuous or near-continuous manning. The general-purpose
console will provide a multifunction operating position.

2,1.2 SMCC Operating Positions

2.1,2,1 STS Mission Director (STSMD). The STSMD will be responsi-
ble for the overall control and direction of all STS flights sup-

ported from the SMCC. He will receive periodic status reports from
SMCC flight director(s) and make mission management decisions based

2-1
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TABLE 2-1
SMCC SUPPORT MANNING BY POSITION
-
(5]
m TYPE
POSITION ;?.:.‘ % CONSOLE
— -
= =
o o
= (&)
STS MISSION DIRECTOR X X FIXED
FLIGHT DIRECTOR (FD) X FIXED
TEST CONTROLLER X FIXED
COMMAND CONTROLLER (ORBITER) X FIXED
VEHICLE ANALYST (ORBITER) X X FIXED
ELEC/ENV X GP
COMM/INST X GP
COMPUTER X GP
G&N/CONTROL X GP
FLIGHT PLANS/TIMELINE X GP
OPERATIONS AND PROCEDURES X GP
FLIGHT ANALYST (ORB & IUS) X X FIXED

2-3




TABLE 2-2
IUS MANNING BY POSITION
pRe-pEp | FREE-
PER1IODS | FLIGHT
~ PERIODS
pe =4
o = | Tvyre
POSITION = T . |coNsoLE
- (4] -l (-4
(-4 = < O
- 4 —y = >
= - Pt ==t
= - z = -
o (=] o [« NS ]
= (&) = W<
VEHICLE ANALYST (IUS) x | x| x | x |rIxeo
GAN/CONTROL x |ep
COMM/INST x |ep
COMMAND CONTROLLER (IUS) x | x |Fixeo

2-4
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on overall mission and flight crew safety considevations. Primary
¢ responsibilities of the STSMD are to:

e Provide overall control and direction of all STS flights

e Disseminate directives of the STS program office to the
flight director(s)

e Initiate mission operational redirection based on mission
guidelines and objectives

e Initiate flight termination (if required), lengthen or
shorten a mission, or redirect Orbiter landing to an alter-
nate landing site

e Ensure that all support activities are being accomplished in
g a manner that will satisfy flight objectives

e Approve flight plan changes during inflight operations

. e Approve changes in mission guidelines, mission rules, pro-
I cedures, and support requirements

e Evaluate degree of contingencies based on recommendations
| from supporting positions (flight director) and request ad-
= ditional SCF and/or NASA resources.

g Information requirements for the STSMD are:

e Mission timeline/schedule and present activity point along
the timeline

e Groundtrack and present Orbiter location
t.! o Next station contact (time and 1ID)
i e Flight plan
e Status (GO/NO-GO) of flight and ground systems

E e Time, i.e., Greenwich mean time (GMT), ground elapsed time
(GET), and mission elapsed time (MET)

2-5
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Next use of Orbiter (time, priority, and location)
Alternate landing site status (e.g., weather, landing aids)
Ferry aircraft availability

New timeline information

Payload status (GO/NO-GO)

Relative position (Orbiter, satellite, upper stage and de-
ployment/retrieval points)

IUS groundtrack/present position
Event sequences
Contingency alarm (NO-GO status of Orbiter ground systems)

Nature of failure, e.g., Guidance and Navigatic (G§&N)
System and trajectory out-of-limits.

2.1.2.2 Flight Director (FD). The FD will be responsible to the
STSMD for mission support of a specific Shuttle flight. During

nominal mission periods the FD will perform those normal activities

associated with the overall coordination and supervision of mis-

sion operations.

by the Flight Plans/Timeline (paragraph 2.1.2.2,A) and Operations
and Procedures (paragraph 2.1.2.2,B). FD responsibilities are:

Manage SCF operational activities in real-time to ensure
satisfactory accomplishment of mission objectives

Direct/redirect STC elements as required to accomplish mis-
sion objectives

Determine and direct the accomplishment of alternate command

plans in real-time

Implement alternate procedures to ensure program objectives
are satisfied

Primary voice interface with Orbiter

2-6
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Provide overall coordination of SCF resources with responsi-
ble agencies when conflicts arise

Coordinate with payload Mission Control Center (MCC) user
and STS disciplines in support of mission mangement decisions

Maintain status of landing site

Maintain awareness of mission status (GO/NO-GO for mission
events and activities)

Assist STSMD in determination of contingency manning
Evaluate degree of contingency and determine need for in-
creased manning when within operational guidelines of the

STSMD

Direct and supervise the implementation of security plans
and procedures

Coordinate the release of all operational communications pe-
culiar to mission support to NASA or other agencies.

Information requirements for the FD are the same as the STSMD plus
the following:

An additional level of payload status data
Flight plan changes and projections of impact to user
Flight plan variations
Mission activity variations
RTS support schedule/capabilities
Landing site status.
Flight Plans/Timeline. The Flight Planner (FP) will be
responsible to the FD for monitoring and updating the mis-

sion flight plan during contingency support periods. Pri-
mary responsibilities of the FP are to:

e Perform planning, coordination, and implementation of
all mission activity changes with STS disciplines

2-7
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Provide detailed flight plan development and c(rew pro-
cedures during contingency mission phases to the FD

Provide summary planning information for optimization of
the mission objectives

Prepare detailed crew procedures and timeline schedules
in line with mission objectives and vehicle/crew con-

straints,

Flight Plans/Timeline information requirements are:

Flight plan-baseline/updated
Timeline-baseline/updated

Crew procedures

Crew activities schedule/crew equipment
Time

Mission rules/objectives

Event sequence

Mission resources (Orbiter and crew)

Groundtrack.

Operations and Procedures (0§P). The O&P position will

provide support to the FD during contingency periods. Re-
sponsibilities of the O&P position are to:

Coordinate implementation of the contingency mission
control procedures

Coordinate data management timelines

Coordinate utilization of ground processing and data
distribution with other team members and remote control
areas (user MCC)

Coordinate recovery of mission data from remote sites
and data storage.

2-8
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C&P information requirements are:
Timeline/schedules
Flight plan

Next station contact

Acquisition of signal/loss of signal times
Station configuration and SMCC system status
Mission rules/mission objectives

Groundtrack

Data source/format

Time and event sequences.

i 2.1.2,3 Test Controller (TC). The TC will be responsible to the
FD for the overall command and control coordination between the

{ SMCC and the Remote Tracking Station (RTS). Other TC responsi-

i) bilities are to:

® Supervise the activities of allocated AFSCF resources

e Coordinate with network scheduling for normal and contin-
gency scheduling

e Control voice and data interfaces with RTS's

e Provide prime SMCC secure voice communications interface
between the Orbiter and FD

® Monitor transmission of all program data between the Orbiter
vehicle and the STC

e Initiate, control, and conduct all prepass, pass, and post-
pass briefings with support personnel

e Provide the backup to command and configuration tasks by the
command controller

e Coordinate contingency network support with NASA.

2-9




Information requirements for the TC include:
e Timeline/schedule

e National Oceanic and Atmospheric Administration (NOAA)
weather inputs

e Flight plan

e Next station contact

e Groundtrack

® SMCC System(s) status - GO/NO-GO
e Landing site status

e RTS status/configuration

® RTS support schedule/capabilities

e Space Tracking and Data Network (STDN) support status/
capabilities

e Communications plan
e STS tracking/next station contact

e Incoming data status, i.e., data sync and data source
(vehicle)

o Time

e Command status/review

e Coummand flow

® Active uplink site/alternate uplink site
e Command data location

Acquisition of signal/loss of signal times

e Event sequence.

2-10
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2.1.2.4 Command Controller (Orbiter). The Command Controller (CC)
will be responsible to the TC for the overall status of the SCF
command capability rYor the Orbiter. This position will be manned
during contingencies and during periods of activity which require
increased ground support. Primary responsibilities of the CC in-
clude the following tasks:

Monitor and control command generation, review, and transfer
of real-time commands and command loads

Monitor and control SCF network command capability
Monitor command flow through SCF network

Prepare and recommend changes to the pass plan
Complete the command prepass checks

Obtain command summaries.

CC information requirements are:

Command status/review

Command flow

Active uplink site/alternate uplink site
Command data location - site loads in core
Flight plan

Timeline/schedule

Time

Command verification/reject status
Acquisition of signal/loss of signal times
Groundtrack

Next station contact

RTS status/configuration

Event sequence.

2-11
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2.1.2.5 Flight Analyst (FA). The FA position provides support to
both the IUS and Orbiter during nominal and contingency support
periods. Functions of the FA in support of IUS operations are
listed in paragraph 2.1.3.3.

The FA will be responsible for the trajectory analysis activities
during all phases of the mission including all ascent trajectory
monitoring, Terminal Area Energy Management (TAEM), and approach/
landing position data. The FA position will monitor and evaluate
Orbiter and IUS trajectory and provide trajectory status data to
the FD, other SMCC positions, and user MCC's. This status data will
permit evaluation of trajectory acceptability and/or permit manage-
ment decisions on maneuvers required to maintain a nominal mission
or replan for an alternate mission.

Primary functions of the FA are to:

e Transmit tracking and commanding prepass tapes and command
messages (IUS/Tug)

e Transmit RTS tracking data for Orbiter acquisition and pass
support

e Monitor and assist reentry/landing planning operations

e Monitor and control the offline flight support computer
scheduling and utilization

e Maintain mission trajectory profile

e Provide GO/NO-GO status of Orbiter trajectory to management
e Analyze trajectory impacts on flight plan

e Participate in mission design replanning

e Analyze trajectory impacts on Orbiter systems

e Update Orbiter ephemeris/state vector (current and desired)

2-12
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e Predict day/night schedules

e Provide inputs to rendezvous planning

e Monitor and evaluate Orbiter maneuvers,
FA information requirements are:

NOAA/weather inputs

Orbital ephemeris/state vector (current and desired)
Flight plan

Timeline/schedule

Target vehicle state vector

Consumables usage tables/Propulsion System's status
Station contact schedule

STS tracking/next station contact

Sun rise/set schedules

Acquisition of signal/loss of signal times

Command verify/reject

Next station contact

Time and event sequence

Groundtrack

Maneuver tables

RTS status/configuration.

2.1.2.6 Vehicle Analyst - Orbiter (VAO). The VAO will maintain
top-level status of Orbiter systems status and Orbiter configura-
tion during nominal mission activities. Periodic progress reports
and mission essential consumables will be maintained by the VAO.
Significant changes in system status which require real-time ac-
tion will be reported to the FD. The VAO will support prepass ac-
tivities and analyze data resulting from pass or postpass activi-
ties.
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During contingencies the VAO will be assisted by subsystem per-
sonnel. These positions will be manned as required and will pro-
vide the VAO with periodic mission progress reports and mission-
essential consumables status reports related to: (1) Electrical/
Environmental; (2) Communications/Instrumentation; (3) G&N/Control,
and (4) Computer Systems. This data will be used to advise the

FD of mission progress and as tools in replanning if required.
Primary functions of the VAO are to:

e Maintain top-level status of Orbitzr configuration, i.e.,
vehicle problem analyses and monitor p2yload/Orbiter inter-
facing subsystem status

e Analyze flight plan changes impact on Orbiter systems

® Assist mission management in replanning as required.

VAO information requirements are:

e Timeline/schedules

e Flight plan

e Orbiter system(s) status - GO/NO-GO and systems data

e Time and event sequences

o Consumables tables and maneuver tables

® Mission rules/mission objectives

e Command verify/reject

® Resources (Orbiter, payload, SCF/STDN)

e Orbiter/target state vector.

A. Electrical/Environmental. The electrical and environmental
position is responsible to the VAO, for analysis of the Or-
biter Electrical Power System (EPS) and the Environment Con-
trol System (FCS). The position will report GO/NO-GO status

based on evaluation of systems performance and trend data.
Electrical/Environmental information requirements are:

e Timeline/schedule
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e Flight plan

e System telemetry data (batteries, fuel cells, power
consumption, power distribution and life support
consumables/systems status)

e Time and event sequence.

Communications/Instrumentation. The Communications and In-
strumentation position is responsible to the VAO for analy-
sis of the Orbiter communications and instrumentation sys-
tems. This position will report GO/NO-GO status based on
evaluation of systems performance and trend data.

Communications/instrumentation information requirements
are:

e Timeline/schedule
e Flight plan

e System(s) telemetry data (communication: and instrumen-
tation)

e Time and event sequence.

GEN/Control. The G§N/Control position is responsible to
the VAO for analysis of the Orbiter G&N and Control Systems.
This position will report GO,/NO-GO status based on evalua-
tion of systems performance and trend data. Functions of
this position are to:

e Monitor and evaluate G&N systems performance
e Evaluate onboard computer information - flight program

e Monitor and evaluate Orbiter Propulsion System's status
and trends

® Monitor and evaluate Attitude Cornitrol System's status
and trends.
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G§N/Control information requirements are: i;
e Timeline/schedule 'j
e Flight plan L]
e Groundtrack/next station contact

{
® G&N System telemetry data .
e Maneuver tables (.
e STS tracking/next station contact 1
e Consumables
e Time and event sequence =
e Flight program
e Orbiter state vector
e larget state vector
e Landing coordinates.
Computer. The computer position is responsible to the VAO

for analysis of the Orbiter Onboard Computer System's per-

formance and status.

are to:

Primary functions of this position

Monitor and evaluate onboard computer performance, trends, ¢

and configuration

Provide support for onboard software functions.

Computer position information requirements are:

Timeline/schedule

Flight plan
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2.1.8

® Orbiter onboard computer telemetry data such as process-
ing allocation, software monitor, and processor manage-
ment

e Time and event sequence

e Flight program.

Interim Upper Stage (IUS) Operating Positions

2,1.3.1 Command Controller (IUS/Tug). The CCIUS will be re-.
sponsible to the TC for the SCF command capability for the IUS.
He will provide the FD with IUS status data and evaluate new mis-
sion requirements impacts. In addition, he will make recommenda-
tions for, and evaluate, flight plan changes.

Primary functions of the CCIUS are to:

Direct command operations at the RTS

Generate IUS commands for transmission to RTS and uplink to
1US

Coordinate IUS/satellite operations for satellite deployment
and handover involving the IUS

Maintain overall status of IUS and flight plan variations

Provide assistance to the FD in mission replanning for areas
pertinent to IUS operation

Verify satellite data integrity during IUS/satellite opera-
tions

Advise the STSMD and the FD of contingency situation and de-
termine or assist in the determination of corrective action.

Information requirements for the CCIUS are:

Mission timeline and present activity point (Orbiter and
IUS)
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Groundtrack and present location (Orbiter and IUS) '3
Next station contact (IUS)

Flight plan :}

]

Status (GO/NO-GO) of flight and ground systems

| N——

Time (GMT, GET, MET)

.

New timeline information

Payload status (GO/NO-GO) g«

——

Relative position (Orbiter, catellite, IUS and deployment/
retrieval points)

] ‘
S s

Event sequences

Pty

Mission rules, guidelines, and procedures
Satellite/IUS interface status checks i

Mission planning data (e.g., consumables, consumables trends,
maneuver tables, and rendezvous tables)

System status displays

e

Site acquisition tables

Network status

s —y
[

Station configuration

Command status/review (IUS)

Command flow Si
é

Active uplink site/alternate uplink site.
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2,1.3.2 Vehicle Analyst - IUS (VAIUS). The VAIUS position will
be responsible for maintaining system status of the IUS during
free-flight or providing assistance in contingency situations when
the IUS is stowed in the Orbiter payload bay. Some contingency
situations may require more detailed analysis of IUS subsystems.
During these periods the VAIUS will be assisted by the IUS G&N/
Control and Communications/Instrumentation positions.,

Primary responsibilities of the VAIUS are to:

Evaluate proposed flight plan changes for impact to IUS sys-
tems

Monitor and maintain status of IUS systems

Format and transmit real-time commands and command loads to
RTS

Assist FD in mission planning activities

Perform IUS malfunction analysis and recommend corrective
action.

Information requirements for the VAIUS are:

Mission timeline and present activity point (Orbiter and
1US)

Groundtrack and present location (Orbiter and IUS)
Flight plan

IUS systems GO/NO-GO status (e.g., sensor, communications,
propulsion, instrumentation)

Time (GMT, GET, MET)
Additional timeline information and timeline changes

Payload status (GO/NO-GO)
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Event sequences

Mission rules, guidelines and procedures as applied to IUS
systems

Satellite/IUS interface status checks

System tabs (tabular listing of systems data).

GEN Control. The G&N/Control monitor is responsible to the

VAIUS for the analysis of IUS G&N, propulsion, attitude ‘

control, vehicle sequencing and computer. GO/NO-GO status

will be reported based on evaluation of system status and
trend data. He will perform malfunction analysis on those (o
systems for which he is responsible and will provide assist-

ance to the VAIUS in the determination of contingency sup-

port. The G§N/Control position will be manned during con- :
tingency or high activity periods during IUS free-flight.

Information requirements for the G&N/Control are:

Mission timeline and present activity point (Orbiter and
1US)

Groundtrack and present location (Orbiter and IUS)
Flight plan

Time (GMT, GET, MET)

Additional timeline informatic. and timeline changes
IUS/satellite interface status

Mission rules, guidelines, and procedures

Event sequences
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e Systems tabs and trends to include inertial measurement i
unit, attitude measuring sensors, attitude control, com-
puter hardware and software, accelerometers, star trackers/
horizon sensors, sequential system, main engine, propul-
sion tank management, consumables utilization, mass
management, and structures and thermal control

e Maneuver tables
¢ Rendezvous tables,

Communications/Instrumentation. The Communications/
Instrumentation monitor is responsible to the VAIUS for the
analysis of the IUS communications, instrumentation, and
EPS. GO/NO-GO status will be reported based on evaluation
of system status and trend data. He will perform malfunc-
tion analysis on those systems for which he is responsible
and will provide assistance to the VAIUS in the determina-
tion of contingency support. This position will be manned
during contingency or high activity periods during IUS free-
flight,

Information requirements for the Communications/
Instrumentation position are:

e Mission timeline and present activity point (Orbiter and
IUS)

e Groundtrack and present location (Orbiter and IUS)

e Flight plan

e Time (GMT, GET, MET)

e Additional timeline information and timeline changes
e IUS/satellite interface status

e Mission rules, guidelines, and procedures

e Event sequences

2-21



e System tabs and trends to include power distribution,
power consumption, batteries, heaters, radiators, com-
munications systems (e.g., S-band, TV), signal condi-
tioners, command receiver, sensors, and multiplexers.

2.1.3.3 Flight Analyst - IUS (FAIUS). The FAIUS position will be
combined with the FAO position. For the IUS the FA will provide
support in orbit determination, ephemeris generation, and maneuver
planning. In performance of this task he will compare actual tra-
jectory data with desired trajectory and participate in malfunction
analysis in contingency situations. Primary functions of the FAIUS

are to:

@ Assist in mission management decision making which requires
IUS trajectory data

e Notify satellite user personnel of changes in IUS orbital
state

e Perform IUS maneuver and rendezvous planning activities

e Perform trajectory analysis and make recommendations for
corrections to non-nominal trajectory profile

e Prepare and initiate commands and command loads for 1US Or-
bital state corrections.

Information requirements for the FAIUS are:

e Mission timeline and present activity point (Orbiter and
1US)

e Groundtrack and present location (Orbiter and IUS)
e Flight plan

e IUS systems GO/NO-GO status

e Time (GMT, GET, MET)

e Additional timeline information and timeline changes

2-22
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e Payload status (GO/NO-GO)

e Event sequences

® Mission rules, guidelines, and procedures

e Maneuver planning tables

e Rendezvous tables

e IUS attitudes

e IUS mass properties

e Trajectory profile (Orbiter § IUS)

e Ephemeris tables (Orbiter § IUS).
2.1.4 Manning. The SMCC operating positions will provide support
to both the Orbiter and the IUS. For the Orbiter this support is
divided into nominal and contingency. For the IUS this support is
divided into stowed operations and free-flight operations; these
periods are then further subdivided into nominal and contingency.
2.1.4.1 Orbiter Manning. During nominal support periods the SMCC
operating positions to be manned are: STSMD, FD, TC, VAO, and FA-
Orbiter. It is anticipated that the STSMD will not be on duty at

all times and in his absence the FD will assume his responsibili-
ties. The other positions would be manned at all times.

In Task III it was baselined that the amount of contingency support
will be dependent on the mission situation. In determining the
manning for contingencies, it is assumed that all contingencies
will require higher activity in the areas of Flight Plans/Timeline
and Operations and Procedures. Command and control requirements
are also anticipated to increase during contingency situations.
Thus, these positions (Flight Plans/Timeline, Operations and Pro-
cedures, and Command and Control) will be manned for the majority
of contingency situations. Other positions are for systems support
and will be manned on an as required basis. These positions are
Electrical/Environmental, Communications/Instrumentation, G&N/
Control and Computer.
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2,1.4,2 1US Manning. During nominal support periods when the IUS
is stowed in the payload bay only the VAIUS position will be manned. L SO
For nominal periods when the IUS is in free-flight additional sup-
port will be provided by the CCIUS position.

For contingency support periods when the IUS is stowed in the pay-
load bay the only IUS support position to be manned is the VAIUS.
During contingency or high-activity periods (e.g., payload deploy- .
ment, midcourse correction planning, and execution) all IUS posi-

tions will be manned to include: VAIUS, G§N/Control, Communications/
Instrumentation, CCIUS and FAIUS. i

2.1.5 Console Utilization. Two types of consoles will be used by
SMCC personnel, These are: fixed and general-purpose.

Fixed consoles are provided for the STSMD, FD, TC, CC (Orbiter),
VAO, FA (Orbiter), FAIUS, CCIUS and VAIUS.

Fixed consoles will be configured as required for these specific
operating positions. Control modules used for command uplink,
command enable/disable, and data entry will be provided according
to individual console requirements. Each console will be provided
a cathode ray tube (CRT) display, display request module, and
communications circuits.

General-purpose consoles will be configured for multifunction usage.
Generally, these consoles will provide a CRT display device, dis-
play request capability, data entry device and communication cir-
cuits. General-purpose consoles will provide additional support
capability for contingency situations. Six general-purpose con-
soles will be provided to be used by the Flight Plans/Timeline,
Operations and Procedures, Electrical/Environmental, Communications/
Instrumentation, G&N/Control and Computer operating positions on

an as-required basis. Two additional general-purpose consoles will
be provided for contingency support of the IUS.

2.1.6 Control and Voice Communication Requirements. Table 2-3

shows the control and voice communication requirements by position. .
Control requirements are divided into display request, command up-

link, command enable/disable and general data entries. Communica-

tion requirements are inter- and intra-center and inter-agency

voice communication links.
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2.1.7 Information Requirements. Each of the preceding paragraphs
describe the information requirements by position in support of
the Orbiter and IUS. Tables 2-4 and 2-5 present a summary of these
information requirements by position.
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TABLE 2-4
INFORMATION REQUIREMENTS BY POSITION (ORBITER)

INFORMATION

FD

ELEC/ENV

COMPUTER

FLIGHT PLANS/

TIMELINE

MISSION TIMELIME/SCHEDULE

GROUND TRACK

NEXT STATION CONTACT

FLIGHT PLAN

GO/NO GO SYSTEM STATUS

TIME

ORBITER NEXT USE

ALT LANu SITE STATUS

FERRY AIRCRAFT AVAILABILITY

NEW TIMELINE INFO

GO/NO GO PAYLOAD

RELATIVE POSITION

1US GROUND TRACK

EVENT SEQUENCE

CONTINGENCY ALARM

USTURE OF FAILURE

CRE DETAILED PAYLOAD STATUS
FLIGHT PLAN ChANGES

MISSION ACTIVITY CHANGES
ACQUISITION/LOSS OF SIGNAL TIMES
STATION CONFIGURATION

MIS3I0N RULES/GUIDELINES/PROCEDURES
DATA SOURCE/FORMAT

HOAA/WE/THER

GO/NO GO SMCC SYSTEMS

GC/NO GO METWORK STATUS

LANDING SITE STATUS

CAEW PRCCEDURES
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