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PREFACE

This report documents the results of a study conducted by the McDonnell
Douglas Astronautics Company (MDAC) from 1 June 1976 t0131_.1\'/Ia.'rch 1977

for the NASA George C. Marshall Space Flight Center (MSE'C) related to
integrated payload and mission planning for Space Transportation System (STS5)
payloads, This Phase III effort is a continuation of th;a Shuttle rpla:'yload
planning studies initiated by NASA/MSFC in October 1974. '

An executive summary of this phase is reported in MDC-6740. Final detailed

technical results of this study phase are reported in the following volumes of
MDC G6741,

Volume I - Integrated Payload and Mission Planning Process
Evaluation

Volume II -~ Logic/Methodology for Preliminary Grouping of
Spacelab and Mixed Cargo Payloads

Volume III - Ground Data Management Analysis and Onboard
versus Ground Real-Time Mission Operations

Volume IV - Optimum Utilization of Spacelab Racks and Pallets

This Volume I presents the results of Task 1.'0 which provide the definition
of the payload planning process, an analysis of payload planning tasks and
schedules, and the definition of payload planning major products, including
mockups of two new products: the Planning Baseline and the Mission

Approval Document.

Included in the appendixes of this volume are the following Task 2.1 results.
e Appendix E - Early Spacelab Mission Assignments (Task 2. 1A)
. Appendix F - Operations Planning Methodology for Determining the
Tracking Requirements for Flight and Ground Items
{(Task 2. 1B)
.o  Appendix G - STS Payload Carrier Data Files (Task 2.1B)

-
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Requests for additional information should be directed to the following

personnel:

° Mr., R. E. Valentine, Study COR
NASA George C. Marshall Space Flight.Center
Huntsville, Alabama 35812
Telephone: 205-453-3437

o Mr. R. P. Dawson, Study Manager
McDonnell Douglas Astronautics Company
Huntington Beach, California 92647
Telephone: 714-896-3205

® Mr., R. D, Nichols, Field Office Representative
McDonnell Douglas Astronautics Company
Huntsville, Alabama 35812
Telephone: 205-881-0611
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SUMMARY

The principal objectives of this study were to continue definition of the
integrated payload and mission planning process for STS payloads and to
conduct discrete tasks which will evaluate performance and support initial
implementation of this process. The scope of activity was limited to NASA

and NASA-related payload missions only.

The integrated payload and mission planning process has been defined in
detail, including all related interfaces and scheduling requirements. The
process begins its annual cycle with the formulation of a NASA Payload
Model and Payload Descriptions covering the STS operational span., Using
NASA-headquarters-supplied program planning guidelines, a NASA Mission
Model and a NASA Planning Baseline {more detailed 5-year plan of payload
complements and mission descriptions are prepared). At the request and
direction of the cognizant payload Program Office, specific missions are
analyzed in sufficient detail to assess the compatibility of the payload com-
plement and provide preliminary definition of the mission, cargo, opera-
tions, and development requirements, A mockup of the major new planning
document {Planning Baseline) has been prepared and submitted to NASA

for review. -

Related to the payload mission planning process, a methodology for assessing
early Spacelab mission manager assignment schedules was defined. Appli-
cation of the methodology indicates that the first six Spacelab missions should
be approved and mission managers assigned by March 1977, By the last
quarter of 1979, all of the first 19 Spacelab missions should be approved and
mission managers assigned to meet the projected flight dates. This assess-

ment may be updated or extended as missions are defined.

Sets of parameters necessary to define 5TS payload carriers (Orbiter,
Spacelab, IUS, and SSUS) were developed to support the creation of data files
for the NASA Payload Planning Data Bank (PPDB). These data parameters

-
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were structured for single point update and by vehicle configuration, A set
of operations planning parameters was also identified and formatted for the
purpose of inclusion into an operations planning data bank., These files will

be used by NASA to support the planning activities for the Planning Baseline
and Mission Model.

Vs xvi
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Section 1
INTRODUCTION

The NASA STS will introduce a new era of space activity involving a significant
increase in the number and types of space payloads and missions. The payload
users will include NASA, DOD, commercial, and foreign interests. To
satisfy the varied needs of these payload users, and in order to utilize the

STS in the most effective way, additional emphasis is being given by NASA to
the unique planning and program integration activities necessary to fully
exploit. STS capabilities, This planning and integration process becomes
extremely important when considering the high rate of projected STS traffic,
the frequent requirement for payload sharing of STS flights, the varied states

of payload development, and the different operational aspects of each payload.

In 1974, NASA contracted with MDAC for assistance in the preliminary
definition of an agen&y-wide planning and integration flow process which would
translate payload-user requirements for flight into definitive plans for the
utilization of the STS. This study effort (Phases I and II) was completed in
April 1975. However, major organization changes have since been made
within NASA to accommodate STS operations; namely, the establishment of
the Office of Planning and Program Intégratioﬁ (OPPI)—for NASA payloads and
the adoption of new mission management approaches. The principal objectives
of the Phase III study effort were to update the planning process for these
changes, continue the definition of the processes, and conduct discrete tasks
that will evaluate effectiveness and support initial implementation of the

processes.

To accomplish the study objectives, two main tasks were established:
® Task 1,0 - In Task 1,0, the planning process defined in Phases I
and Il was updated; the revised planning process was evaluated
and simulated; and the assoclated procedures, documents, and
discrete products were defined in sufficient detail for implementation
by NASA.

7’
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© Task 2.0 - In Task 2.0, discrete tasks were performed to evaluate
the process effectiveness and support its final implementation,
specifically: (1) payload/cargo planring and grouping and compati-
bility analyses, and (2) payload flow and mission operations

assessments.

Integrated payload and mission planning refers to a generic, NASA-wide STS~
payload mission planning process performed prior to.mission approval and
assignment. As such, planning activities of NASA Headquarters, payload

centers, and STS centers and operators are included in the planning process.

The major ground rules and assumptions for Task 1 of Integrated Payload and
Mission Planning are summarized in Table 1-1, The planning process
includes all the various NASA agencies that are involved with the planning

and ‘integration of payloads into the STS. However, the process addressed
here is limited to NASA and NASA-related payloads only. Other payloads,
such as DOD, commercial, or foreign payloads, are integrated outside of
this process. Pavyloads to be considered are those identified in the NASA
Payload Model as approved by the COR, Emphasis is placed on defining the

planning process and products for early Spacelab missions. In developing the

Table 1-1 . 22767
MAJOR GROUND RULES AND ASSUMPTIONS FOR
INTEGRATED PAYLOAD MISSION PLANNING

PROCESS EVALUATION (TASK 1)

© AGENCY-WIDE PLANNING AND INTEGRATION PROCESS
® PROCESS FOR NASA AND NASA-RELATED PAYLOADS ONLY
® USE COR~APPROVED PAYLOAD DATA ONLY

* @ EMPHASIS ON EARLY SPACELAB MISSIONS®
® MAXIMUM USE OF EXISTING NASA PROCEDURES AND TOOLS
® STUDY EFFORT IS TO BE PRODUCT ORIENTED

® PROCESS IMPLEMENTATION IN 1976-77 PERIOD

. -2
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definifion of the planning process, maximum use was made of existing NASA
procedures and tools. The study efforts were product oriented; that is, as

soon as discrete tasks were completed, they were documented and submitted

to NASA for review and approval. The planning process is to be developed
in the 1976-77 period and go into a normal operational mode in the 1977-78

period.

Section 2 of this volume updates the definition of the planning progess. In
earlier contract phases, the planning process was referred to as STS/Payload
Utilization Planning, Since this work was completed, the changes made within
NASA, relative to the planning and integration processes, required an update
of the objectives and guidelines for the planning process, its interfaces, and

its products. This led to anupdate of the planning process and master flow.

Section 3 presents the results of the planning process analysis wherein a
time-phased simulation of the master flow was performed to determine
adequacy of the process to meet critical planning cycle time lines and

produce the required products.

Section 4 defines the planning products (reports and other documents) and
their production tasks and schedules. A mockup of the Planning Baseline

is included in the Appendix,

Section 5-defines the data systems (computing programs, data banks, and
structure)-used or planned for the planning process and production of its

products.
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Section 2
INTEGRATED PAYLCAD AND MISSION PLANNING PROCESS DEFINITION

2.1 INTEGRATED PAYLOAD AND MISSION PLANNING OBJECTIVES

Any definition of the integrated payload and mission planning process must
satisfy the };lanning process basic objective and the key functions it must pro-
vide or support. Experience has shown that any planning process must have
well defined goals and products keyed to user needs if it is to escapethe realm
of academia and influence the activity involved in implementing a program.

It cannot be all encompassing, at least at the detailed level, nor can it provide
the guidance it should if it is fragmented. It must integrate the various
elements involved in long-range planning, at least in a preliminary fashion, .
to assess problems and incompatibilities before they occur, preciude these
where it can, and bring them to the attention of management in time fqi'.
resolution when necessary. This is the primary function of long-range ‘pla‘n-—
ning, The planning process supports this function through providing visibilit.y ‘
into future programs and by integrating and assessing these programs with a
planning baseline. The role of the planning process and its products in "
supporting the planning functions is indicated in Table 2-1. The planning
functions noted are those explicifly identified in the roles and responsibilities
of the Office of Planning and Program Integration (OPPI) which the payload
planning process must support. Each product provides the output of a given

" function, and, in some cases, provides the basic input data needed for other
functions, Not indicated here, but certaintly inherent in assessment of the
long-range plan validity, is the comparison and assessment of the fiscal and

technical resources needed to implement the projected missions.

2.2 NASA PLANNING PROCESS

The integrated payload and mission planning process is a part of NASA's
overall planning for the implementation and accommodation of payload
missions for the Shuttle era. NASA's overall planning process is still
evolving, but was defined for the purpose of this study as shown in Figure 2-1.

NASA and NASA-related payloads — such as National Oceanographic and

s 5
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Tabla 2-1 18805

IP&MP BASIC FUNCTIONS -

IP&MP OBJECTIVE: PROVIDE SOUND, INTEGRATED LONG-RANGE PLANS FOR
NASA AND NASA-RELATED PAYLOADS, PAYLOAD GROUPINGS,

AND MISSIONS
(%]
IP&MP PROCESS:  PROD S /R[S /S5
PO UcTS S /& c?\,é.%‘é:f_é"
INPUT $§'§ oL ‘%\”@Q"
FUNCTIONS ® OUTPUT TS /SSERSSS
1. DEVELOP/MAINTAIN NASA PAYLOAD MODEL e | o
2. DEVELOP/MAINTAIN MISSION MODEL AND ol ®
SUPPORTING ANALYSES
3, |DENTIFY/INTEGRATE/ANALYZE USER . ol o | @
REQUIREMENTS
A. {DENTIFY/RECOMMEND COMMON PAYLOAD SUPPORT NEEDS olo | e
5. INTEGRATE NASA PAYLOAD FLIGHT ASSIGNMENTS olole
INTO OSF's STS FLIGHT SCHEDULE
6. ANALYZE/RECOMMEND PAYLOAD FLIGHT o o | e
ASSIGNMENTS

Atmospheric Administration (NOAA) weather satellites —are compiled aﬁd
defined on a regular basis in the NASA Payload Mode] by the planning pro-
cess. Working with NASA Headquarters-supplied guidelines and STS
accommodations data, these payloads are grouped into feasible and compatible
payload groupings of STS missions over a 12-year span in the NASA Mission
Model, A five-year projection, performed in more detail and including con-
sideration of the project schedules and funding guidelines, is provided in the
NASA Planning Baseline. Specific missions compatibility analyses are per-

' formed at the request and direction of the cognizant payload Program Office.
These analyses support selection of a confirmed payload complement and

assess the mission, cargo, operations, and development requirements.

For NASA (and NASA-related) payload missions, mission dévelopment is
initiated upﬁn approval by NASA Headquarters, leading to assignment to a
Payload Program Associate Administrator (AA), Partial NASA payloads,
upon NASA payload approval, are passed on to the Office of Space Flight (OSF)

for incorporation in mixed (NASA and non-NASA) missions for approval.
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Somewhat in parallel, five-year projections of non-NASA payloads are
accommodated by the OSF traffic model and Space Flight Operations Plan
(SFOP) which integrate thé total STS traffic and help identify and plan future
STS capability requirements. A Mission Manager and an STS Operation
Manager are assigned by their respective AA to coordinate and manage the
development of their respective portions of the total mission. Project Approval
Documents {(PADs) and Project Plans are prepared to obtain and manage the
funding for mission implementation. Individual NASA payloads which may fly
on this mission, or others, may be previously approved and implemented or

may be dependent on online approval and development with the mission.

An example of the relationships between the upstream proce:?.ses and the
downstream analyses, is integration and operations activities for a typi‘cal
Spacelab payload as shown in Figure 2-2. The activities are initiated at
NASA Headquarters and are supported by appropriate NASA centers and
contractors, These processes, which include preliminary mission and
integration activities, may be interpreted as advanced planning activities,
After the planning process is completed and missions are approved, a
mission manager is selected and detailed mission and payload operations
planning is initiated. "This activity, conducted at the appropriate NASA

center, leads to integration of the payloads. When this work is completed,

Figure 2-2 19004
ADVANCED | PAYLOAD PLANS | SPACELAB
PLANNING AND INTEGRATION INTEGRATION
E 1 I NASA/I !
ASA/MSEC
OFFICE OF OFFICE OF SPACELAG NASA/MSEC
SPACE PLANNING AND PAYLOAD SPACELAB
FLIGHT PROGRAM PROJECTS INTEGRATION
INTEGRATION OFFICE OFFICE
: * DETAILED PAYLOAD
PLANNING FOR | leLanmmeror | | PLANS FOR FLT OPS || stsmavioan
D, FOREIGN, AND, s NASA AND NASA- GRAD OPS AND INTE INTEGRATION
COMMERCIAL RELATED R S, A - AND LAUNCH
PAYLOADS PAYLOADS GRATED MISSIONS (LEVELS I, 11, 1)
——— — |» Lever rv nTEGRATION 'l
; ——
; - i
L’:Lﬁ_%ﬁ%ﬁp f[_ OUTSIDE } OUTSIDE
CONTRACTS i CONTRACTS
AND MISSION - [ {TBD} {TBD)
PLANNING I
CONTRACT
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the installed payloads are shipped to the launch site, integrated into the
Spacelab STS, and launched. From this example, it may be interpreted that

this process is the leading edge of all planning processes for a specific

mission.

2.3 NASA PREMISSION IMPLEMENTATION PLANNING PROCESS

2.3.1 Master Flow Chart

’

The process and products were a.nal%rzed to identify and schedule the necessary
functions and tasks required to develop the products in a timely manner and
to interface with the key external milestones and guidelines associated with
the established NASA management decision and budget formulation processes.
A detailed master flow chart (Figure 2-3) covering one annual cycle of the
process and interfacing activities was prepared to assist in defining and
assessing the process (task flows, sequences, inputs, interfaces, and
schedules)., Some 80 different tasks were identified, most of which are
preformed twice oxl more per cycle. For clarity, only one full task flow is
shown for some items, such as interface requirements or mission approval.
Basically, the Payload Model and Planning Baseline are updated twice each
year; Mission Compatibility Analyses are essentially performed continually
as required to meet requested reviews and initiate developments. NASA
Headquarter interfaces (guidance, data, reviews, and approvals) are keyed
to the budget formulation process. Payload centers interface with supporting
payload project data and utilization of the Planning Baseline. S8TS centers
interface with total traffic data, preliminary flight schedule assessments,

and utilization of the Planning Baseline and validated payload interface

requirements.

On Figure 2-3, the master flow is presented in a one-year cycle time line

that is organized horizontally by the following functional elements or products.

1.0 NASA Headquarters (approvals, payload planning wedges, program
operating plan POP calls, budget, etc.)

2.0 NASA Premission Implementation Planning
2.1 Payload Model (includes formal updates of PPDB)
2,2 Mission Model (updated as required)

2,3 Planning Baseline

.
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2,4 Integrated Payload Interface and Common Payload Support
Requirements Analysis
2,5 Mission Compatibility Analyses {performed as requested by the
cognizant payload Program Office)
3.0 Payload Centers (SPRAG reviews, payload data, etc.)

4.0 STS centers and operations

Basically, the planning process is fed by the NASA payload lists developed by
each Program Office and by NASA ~related payloadsl from the compilation

of non-NASA payloads. Previously, the NASA AAs released payload lists

in January and June. In order to accommodate these into approved Payload
Model and Shuttle System Payload Data (SSPD) formats by January and July,
the payload list releases are assumed to occur in November and May.
Descriptive and programmatic data on these payloads is compiled into a
NASA Payload Model and approved by the OPPI, This is updated semi-
annualy (January and June} and represents the official list of NASA payloads

approved for planning purposes.

Descriptive data on these payloads and NASA-related payloads is compiled on
STS SSPD sheets and filed into the PPDB. The payload centers support this
activity by providing the necessary data. This data is used in the develop-
ment and assessment of payload groupings by flight and year, which feed the
update of the NASA Mission Model and the Planning Baseline, and the
continuing analysis and assessment of integrated payload interface requir-
ments, The interface requirements are compiled and assessed in coordina-
tion with the SPRAG and the joint users requirements group (JURG). The
assessed requirements are reviewed by the STS payload planning steering
group (SSPPSG) for validation and imposed on the STS as appropriate. In
some cases this will lead to identification of requirements for new common
payload support needs; this leads to generation of the necessary PAD and

Project Plans by the appropriate Program Office.

The Mission Model, which presents a brief description of NASA and NASA-

related payload groupings over a l2-year horizon, is updated as required to

1NASA related payloads are assumed to be non-NASA payloads which are

developed or integrated by NASA into NASA -managed payload groupings.
10
/s
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represent a reasonable projection of NASA long-range plans, It is reviewed
by the AAs and approved for planning purposes by OPPI. When Mission Model
updates are required they should be scheduled during low-activity periods in

the annual cycle.

v

The Planning Baseline is a five-year projection of NASA payload projects and
missions {payload grouping, desired flight dates, orbits, accommodations,
etc.}. It is updated twice a year following update of the Payload Model., The
Planning -Baseline presents a 5-year NASA Missions Plan, mission synopses,
and assessments of the STS utilization and payload support requirements.

The Planning Baseline is reviewed by the AAs and approved by OPPL

The March Planning Baseline groups the (new) November payloads into updated
and new mission definitions and provides a common programmatic planning
reference to the centers to support their concurrent and July POP responses.
.‘I‘his March issue incorporates the January POP guidelines and budget plan.

It is approved for planning purposes by OPPI, by April, and supports the
formulation of the five-year budget preview to the Office of Management and

Budget (OMB} in April and the project and operations planning by the centers.

Reviews of the POP guidelines and budget plan and the May payload list
{including new start guidelines) lead to the September update of the Planning
Baseline, which focuses on the programmatics (integrated schedules and
funding compatibility), for input to NASA Headquarters in support of the
formulation and submittal of the NASA budget to OMB in October. This effort
will incorporate the new-starts review data approved by the AAs. Head-

quarters lead time requires an early September submittal.

Those missions requiring approval in this cycle are analyzed in depth
sufficient to establish mission compatibility, feasibility, and requirements
necessary to initiate mission planning. These analyses are performed at the
request and direction of the cognizant payload Program Office. These are
reviewed by NASA Headquarters and, upon approval, initiate planning for
mission implementation. This is initiated by assignment to a payload
program AA and mission manager. This leads to a mission project plan

and PAD (if required) and, on approval and funding release, to development

of the integrated mission.

MCDONNELL DOUGL(%
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2.3.2 March Submittal Example )
A simplified product task block schedule.is presented in Figure 2-4 as an

example of the planning process for a March, submittal, and covers the Pay-
load Model January update, the Planning Baseline March submittal, and an
Apx:il Mission Compatibility Analysis, Compiling and preparation of

SSPD is initiated in October, based on prospective payloads submitted by the
various discii:line offices and on NASA -related payloads submitted by other.
ugers., Effortis concentrated on updating of approved or high probability of
approval payloads. Following NASA and OMB budget negotiations in mid-
November, the Payload Model is updated, based on the AA-approved Payload
List in e’:a.'rly December., The Payload Model is submitted in late December
or early January for Headquarters review and approval. Beginning with the
approved Payload List, SSPD effort is accelerated and PPDB update initiated
tc; ;:p,rnplete L.evel A payloads descriptions by early Janvary and Level B by

late January.

The Planning Baseline update is initiated in December with long-lead analyses,
accelerated by final guidelines and payloads data in January, and submitted
for Headquarters review in mid-Mazrch. ‘Development of the Planning Base-~
line proceeds along two lines, a programmatic overview and a compilation

of the individual mission descriptions over the five-year projection.

Mission Compatibility Analysis will have a more flexible schedule dependent
on mission complexity and analysis requirements and available lead time from
request to review. The example shown in Figure 2-4 is for an April review
initiated in January with identification aﬁd selection {(in February) of a

mission payload complement, followed by a technical analysis of the mission

requirements and a programmiatic definition of its development requirements,

2.4 NASA PLANNING PROCESS CYCLE

The annual fiscal-year cycle of NASA planning is summarized in Figure 2-5
with emphasis on the process and the key products. The cycle begins with

the initiation of the President's budget planning for the next fiscal year.

Based on projections of this budget plan and NASA and OMB negotiations, a
NASA planning wedge is established which is used to initiate the process. The
NASA Payload Model, payload descriptions, and Planning Baseline documents
are prepared in steps and the results are used by NASA to respond to the

p 14
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first Program Operating Plan {POP-1) call in January. This POP-1 response
is used to formulate a revised planning wedge in May, and the process is
repeated. After response to POP-2, final NASA and OMB plans are estab-
lished that will be the basis for planning approval for the subsequent fiscal

year.

The semiannual update of the Payload Model and Planning Baseline are
indicated in relation to the budget reviews at NASA Headquarters and the POP
responses by the NASA centers. The initial, or Spring cycle, sets the basic
response to the Administration directives and budget. The March Planning
Baseline accompanies but does not incorporate the March POP response
which goes into the submitted-budget first resolution by Congress and the
OMB and Congressional Budget Office (CBO) Spring preview of projected
(five-year) budgets. The July POP response by the centers can utilize the
approved March Planning Baseline. The September Planning Baseline
incorporates the July POP response and proposed new starts through the
NASA Headquarters Program Offices budget submittals in August. The
September Planning Baseline supports the budget formulation and major pro-

gram decisions,
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. . .
Requested mission compatibility analyses are prepared and submitted to
meet review schedules. The Mission Model is updated only as required,
with the effort scheduled between major regular activities, i,e., Planning

Baseline updates.

2.5 PLANNING, FUNDING, AND MISSION IMPLEMENTATION

The planning process, government funding activities, and payload development
are shown in a simplified manner in Figure 2-6 to illustrate their phasing
relationships. This example shows the activities for FY'80 only. For this
fiscal year, NASA planning processes begin in FY'78. After a one-year

cycle, the plans for FY'80 are formulated, and the total government
budget is submitted to Congress for review and approval. This government-

approval cycle requires a one-year lead time before FY'80 funds can be
actually released., For representative NASA payloads, preliminary design
activities can be proceeding in parallel with these planning activities, but,

the substantial funding for development and implementation cannot be released
until the fiscal year funds are released. A typical in-line payload develop-

ment cycle is shown to be three years before actual flight,

Thus, as indicated by this phasing relationship, the planning process pro-
vides planning for a five-year fiscal period with a six-year horizon from
completion of the activities, This process is repeated for each subsequent
fiscal year,

Figure 2-6 22692
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Section 3
T INTEGRATED PAYLOAD AND MISSION PLANNING PROCESS ANALYSIS

The updated process was analyzed in terms of the production schedules and
input, output, approvals, and negotiations milestones. Task titles which
indicate the type of effort required at each step in the process were defined
using the previous (Phase II) task master flow as a guide. The task descrip-
tion sheets and task durations, previously developed, provided similarity
information, and where no correlation existed, the task durations were

estimated and iterated.

When the tasks defining the process were laid out, the input milestones, the
product or assessment, output milestones, and the task durations themselves
were investigated for adjustment if the task schedule was too compact. Simu-
lation reports such as shown in Figure 3-1 were used to take either integrated
or snapshot views of the task production schedules. The simulation unit of
time (input) is work days, and the simulation report (output) unit of time,
represented by each of the symbols appearing before a task title, was selected
to be either in months (in the quarterly report) or in weeks. The task pro-
duction schedules for the two products shown in Figure 3-1 provided an over-
view of the task duration and predecessor (dependency) conditions that were
postulated. Assessments of the task activity definition and duration were
made by inspection, and any changes that resulted were made to the master

flow chart.

The planning process cycle, although fairly constrained by the NASA
Headquarters activity milestones (budget negotiations, approvals, POP
calls, program plan and funding preparations, etc.), was adjusted, where
possible, to obtain a task schedule that was balanced with regard to corres-
ponding tasks and activities being performed at the various NASA payload

centers and by the STS centers and operators.
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led to a rough time 1
d and these were not res

As such, the master flow incorporates a preliminary schedule analysis and
revise

should be noted that the simulation results were used to develop the master
With changes to some of the product contents, some tasks were added or

Simulation results of the planning process are presented in Appendix A, It

flow (¥igure 2-3) which is the final process definition.

themselves were not updated to reflect rev
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Section 4
PRODUCT DEVELOPMENT

4.1 MAJOR INTEGRATED PAYLOAD AND MISSION PLANNING PRODUCTS
The planning process assembles the data needed for planning and processes
it for publication in appropriate documents. Several of these documeﬁts,
il.e., ‘Payloa_.d Model, Mission Model, Interface Requirements, and Integrated
Mission Analysis and Planning (IMAP), have been published in the past. In
the future, this process will synchronize the development and publication of

these documents so that they support coordinated agency planning.

An important tenet of the study was that development of new documentation
should be minimized, and that where documentation was necessary, current
or planned documentation should be used, if possible. In this sense, the
existing Paylocad Model and Mission Model are incorporated into the process.
The existing IMAP reports are representative of preli:minary mission

' compatibility analyses. The Planning Baseline, which contains the require-
ments for NASA -wide planning, is the only major new document specifically

generated for the process.

The three major types of documents that are developed in the planning process
are listed together with some of their key characteristics in Table 4-1.

The NASA Payload Model and the Planning Baseline are references for
deciding on general program content and pacing and in formulating the budget.
The Mission Model provides long-range program projections and options.
Another planning product is the Mission Compatibility Analyses performed

and reported on request for review.

The NASA Payload Model covers all NASA and NASA-related payloads over a
12-year horizon and presents them in an ordered and condensed catalog of
approximately 20 to 30 pages. The NASA Mission Model covers the projected
12 years of S‘I‘—S operations and presents the preliminary NASA and

21

,
MCDONNELL DOUGL:%



Table 4-1

MAJOR PAYLOAD PLANNING PROCESS DOCUMENTS

22708

- FLIGHT ISSUE
DOCUMENT PURPOSE COVERAGE FREQUENCY REPORT SIZE
NASA CATALOG OF ALL FIRM AND NOT UPDATED 20-30 PAGES
PAYLOAD PROJECTED NASA AND NASA- RELATED EVERY
MODEL RELATED PAYLOADS WITH TO FLIGHTS 6 MO
{12 YR) DESIRED LAUNCH YEAR, AND EXCEPT (JAN, JUN)
CURRENT STATUS BY TYPE
NASA SUMMARY OF CARGO MANIFESTS | ANE NARA, UPDATED B0 PAGES
MISSION AND PRELIMINARY MISSION RELATED ASREQD
MODEL SCHEDULES FOR ALL NASA/NASA MISSIONS
(12 YR) RELATED PAYLOAD TRAFFIC DUR- (Me'%s Zl’g?quFSOR
ING TOTAL STS LIFETIiME (12 YR) 3950.1952)
NASA PRELIMINARY DESCRIPTIONS, ~e.9. 96 UPDATED 50 PAGE PROGRAM
PLANNING SCHEDULES AND RESOURCES OF FLIGHTS EVERY OVERVIEW
BASELINE FIRM AND PROJECTED MISSIONS {(FY 6 MO 200 PAGES
(8 YR) . WITHIN A 5 YR FISCAL PLANNING 1980-85) {MAR, SEPT) MISSION
CYCLE FOR NASA AND NASA- DESCRIPTIONS
RELATED PAYLOADS

NASA ~related groupings of payloads into NASA missions (e.g., 267 NASA
and 28 NASA-related flights) plus NASA traffic summaries,

The Planning Baseline covers the NASA and NASA-related missions and
NASA payload projects over the next five years, e.g., approximately 96
missions over the FYs '80-'85 period). It includes a program overview,

estimated at 50 pages, and a mission descriptions catalog, typically 200 to

300 pages based on two-page descriptions per mission.

4.2 NASA PAYLOAD MODEL

The NASA Payload Model (Figure 4-1) is based on NASA payload lists
provided by the AAs for the Office of Space Sciences (OSS), the Office of
Applications (OA), and the Office of Aeronautics and Space Technology (OAST),
and by NASA-related payload data supplied by users to OPPIL. In addition,
payload projects status reports, new starts proposals, and various payload

studies provide additional data for preparing the Payload Model.

The Payload Model and associated SSPD are used throughout NASA as
references in performing studies. They are also used in the planning process
for capture and cost analyses, interface requirement analysis mission

Data from the SSPD

are used to load and update the PPDB which is a centrally controlled source

options and definition, and for the Planning Baseline.

of payload data.
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Figure 4-1

NASA PAYLOAD MODEL

INPUT PREPARATION USES
— ANY NASA OR NASA-RELATED PAYLOAD
WHICH 1S PLANNED FOR THE OPERATIONAL
PERIOD OF THE $TS B
+ HDQTRS GUIDELINES, .
e P/L PROSPECTUS — UPDATED TWICE/YEAR ({AN AND JUN}
BY DISCIPLINE _ e ® MGMT
® PAYLOAD MODEL NASA PAYLOAD MODEL VISIBILITY
(L1ST) BY AA ® PAYLOAD FLIGEB%%-I;D {YRS) ¢ PROGRAM
— AUTOMATED .
¢ PROPOSED NEW — BY PROGRAM OFFICE/DISCIPLINE PLANNING
STARTS — FIRM/PLANNED/PROJECTED ‘e ® PLANNING
PAYLOAD PROJECTS START DA
¢ P/L PLNG WEDGES ($) « BRIEF DESCRIPS {OB), ORBIT, MASS) BASELINE
& NASA-RELATED {REF 1973 PAYLOAD MODEL) ® MISSION
PAYLOADS LIST . RO Manite DEMO- OPTIONS
{BY USER) & AUTOMATED/SORTIE

* PAYLOAD STUDIES

* PAYLOAD PROJECT
REPORTS

LEVEL “A" LEVEL "A"
AUTOMATED SORTIE
PAYLOADS PAYLOADS
DESCRIPTIONS DESCRIPTIONS
{SSPD} {55PD)

The Payload Model contains:,

A. A brief description and status (firm, planned, and projected) of

each payload anticipated during the next 12 years — grouped into
automated and sortie payloads by sponsor (office and discipline).

B. Assigned payload codes and physical parameters (e.g., mass and
dimensions)

C. Brief mission descriptions, including desired launch schedules and
orbital parameters.

D. Identification of data source and responsible organization for each
payload. These sources provide payload descriptors (SSPD
Level A and B sheets). The descriptor sheets are grouped into
Level A and Level B Payload Description Books that are separate
but supportive documents to the Payload Model.

Payload listing within a discipline should be sequenced by planned or desired
first flight date. The listing should also include the estimated or planned
payload development lead time and thus indicate its required new start date
(fiscal year). The payload code should designate the discipline and whether
it is a sortie or automated payload.

Y 23
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The Payload Model updating is initiated in November and May each year, and
is issued in January and June following approval by the OPPI. Figure 4-2

presents the tasks and schedule associated with the June Payload Model
update.

Figure 4-2 ' 22869

JUNE PAYLOAD MODEL

APRIL MAY
27 29 31 37 39 41

33 35
IR N N | N N Y N T O I
INPUTS P/L PROSPECTUS BY DISCIPLINE & AAP/L LISTS — P/L STATUS AND PROPOSED
I NEW STARTS
PRELIMINARY NEW STARTS PROGRAM DATA AND GUIDELINES

]
NASA-RELATED P/L LIST/USER
A P/L PLANNING WEDGES A APPROVAL

JUNE JULY

2.1 TASKS

SYNTHESIZE/UPDATE NASA
PAYLOAD MODEL

ANALYZE/SUMMARIZE P/Ls
PREPARE AND SUBMIT
ISSUE JUNE P/L MODEL

LONG LEAD SSPD Fo
IDENTIFY NEW/MODIFIED P/Ls
COMPLETE SSPD "A"
COMPLETE SSPD “B"
ISSUE SSPD UPDATE
UPDATE PPDB P/t STATUS
LOAD SSPD "A” DATA
LOAD SSPD “B” DATA
COMPLETE PPDB UPDATE

Updating the June Payload Model is i.nitia;,ted by receipt from NASA Head-
quarters of the individual payload offices’ (0SS, OA, and OAST) payload
lists around mid-May. These should review and update the schedule and
status of any payload currently in development or scheduled for flight, or
retrieval and servicing, as well as identify proposed new starts (and their
flight year) and projected or plaﬁned future payloads over the new decade.
Deletions, deferrals, or other changes to previously planned payloads should
be noted. These payload lists and data are integrated along with NASA
program planning guidelines, and NASA-related payload lists to synthesize
an updated NASA Payload Model consistant with program goals and resources.
Payload program characteristics (% by office, flight mode, etc.)} will be
summarized for a demographic overview of the payload program and an
annual payload flight schedule summary (all NASA/NASA-related payioads)
as well as descriptive listing (sequence table by office and discipline) are
prepared. A draft document is prepared and submitted in mid—Jt;ne to OPPI.

Following approval, an approved June Payload Model is issued and distributed.
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Payloads requiring new or formal updates to their SSPD sheets and PPDB

entries will be identified.

Updates may be made at any time through the proper OPPI channels. Formal
update reviews are preformed in association with the semiannual updates

of the Payload Model. For the June Payload Model, the associated updating
of payload descriptions (SSPDs) is initiated in April on approved or high
probability of approval payloads. The SSPD sheets are the initial formatted
descriptions prepared at two levels of detail — Level A, the first level is a

2 to 4 page format, Level B is a 10 to 20 page format. Appendix B presents
a suggested Level A SSPD format for sortie payloads. These are {filled in or
completed as required by the appropriate payload sponsors or other cognizant
organization and are compiled into two documents: Level A Payload Descrip-
tions, and Level B Payload Descriptions. As these description sheets are
completed and approved, the updated data are entered into the FPPDB for

cataloging and access to subsequent PPDB users.

4,3 NASA MISSION MODEL

The NASA Mission Model (Figure 4-3) presents summary cargo manifests
and preliminary schedules (one-year granularity) for NASA and NASA-related
missions during the operational lifetime of the STS. The cargo manifests

are made up from #he payloads in the NASA Pavyload Model using data avail-
able from the SSPDs and PPDB. The PPDB can be used to extract mission-
compatible payloads — e. g., same orbits, viewing, year, etc. — through
automatic search and retrieval of requested key characteristics. This pro-
vides a preliminary screening of payload candidates for a given mission
grouping. STS and Spacelab handbooks and accommodations data are used

to match pavyload groupings to STS and Spacelab capabilities.

The NASA Mission Model is used throughout NASA as a reference for per-
forming studies and as a basis for facility planning, charting future directions
for the centers, and long-range planning — particularly in the supporting .
research and technology (SR &T) development area, It also provid'es users with
preliminary flight-assignment information, year(s) flown, other payloads

involved in multiple cargoes, etc.
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Figure 4-3 22870

NASA MISSION MODEL

INPUT PREPARATION USES
o GUIDELINES — 12 YEAR MISSION PLAN — 1980.1992
o PROJECT STATUS ' — UPDATED AS REQUIRED (USES)
(FIRM/PLANNED/PROJECTED) _ — ALL NASA AND CIVIL PAYLOADS/MISSIONS

— FIRM/PLANNED/PROJECTED

DOCUMENTS — REF 1973/1974 5TS TRAFFIC MODEL
& PPDB

i (———= ————— -
PAYLOAD - LONG RANGE
MISSION MODEL PI&%NN'NG
NaSA » PAYLOAD TRAFFIC SUMMARIES ‘ A
PLANNING — AUTOMATED/SORTIE PROGRAM
B eEa e — BY USER/OFFICE/DISCIFLINE SUBSTANTIATION
PLANT —BY CARRIER
AN — FLIGHT MODES/SITES
© STS UTILIZATION SUMMARIES
*ADV STUDIES ~> o P/L GROUPINGS AND CARGO -
MANIFESTS TOP LEVEL
SPACELAB DESCRIPTIONS
= . SITE/PAYLOADSICARRIER e PLANNING
TS — ORBITS/MASS/SIZE/MARGIN BASEL INE
ACCOMMO- — BY YEAR/NASA MISSION NO.
DATIONS © MISSIONS/PAYLOADS CROSS INDEX STEP AHEAD
TOTAL ,
TRAFFIC m
MOBEL e
SFOP DOCUMENTS

The NASA Mission Model contains:
A, Summary cargo manifests for each flight, including:

1. NASA mission number and year. (For approved flights, launch
dates are included. For payload-launch-constrained flights,
launch windows are included.) -

2. Launch site.

3. Gompatible payload grouping for each flight.

4, Sortie payloads carried and automated payloads delivered,
retrieved, and/or serviced (also indicates user or office for
each payload). -

5. Payload name, code, type, weight, and dimensions.

6. Identification of which payloads have shrouds (e. g., for
cleanliness) or otlher accommodation-driven flight
configurations. '

7. Paylbad orbit pa.r’a,i'neters (the orbits that the payloads are
delivered to, and/or retrieved from). -

8. Total cargo weight and dimensions.

9. Load factor (based on ;.veight).

10. STS flight configuration and STS elements involved for each
launch (IUS, Spacelab meodules and pallets, TUG, Upper Stages,

OMS kits, and major flight support equipment).
26
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B. Payload and mission cross index by payload name, discipline, and
office.

C. STS element utilization summaries (launch rates, schedule, IUS expen-
diture rate, TUG utilization rate, and Spacelab module and pallet
Payload traffic summaries which indicate the traffic by user and/or

D. Payload traffic summaries which indicate the traffic by user and/or
office and flight modes and/or carriers. Summary charts indicate
percentage of flights with payloads by each user, operating mode,

payload reflights, etc.

The NASA Mission Model is published (updated) as appropriate to reflect
major changes in the long-range program trends, characteristics, and/or
objectives. Updating of the NASA Mission Model (Figure 4-4) will be done
when directed by NASA Headquarters, OPPI. Mission Model payload capture

analyses is preceded by Spacelab payload grouping analysis for far-term

Spacelab payloads. This allows insertion of Spacelab payloads as compatible,
integrated, single payloads into the mission-payload capture program for
rapid assessment. The payload grouping and capture programs match the
payloads basic physical characteristics (mass, dimensions) and mission

requirements (orbit) to the STS capability. Detailed time line or functional

Figure 4-4 ' 22871
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interfaces are not considered except in average load context (average power,
etc). NASA cargo manifests are delineated in desired flight sequence
(Mission Plan). Near-term (five years) payloads and missions are extracted
from the latest Planning Baseline. For new (far-term) missions, payload
accommodation requirements are briefly assessed to identify major cargo
manifest content support items (e. g., OMS, modules, pallets, etc.}. A
mission and payload cross reference index is prepared identifying all missions
on which each payload flys. Program (far-term) mission rates and resources
requirements are identified for NASA/NASA-related payload groupings.
These are summarized {with the near-term data from the latest Planning
Baseline) into programmatic overview charts indicating user participation

(% OSS, % QA, etc.), carrier distribution (% Spacelab, % IUS, etc.), and
modes {% delivery, etc.). Major STS utilization {modules, pallets, IUS,
Orbiter, OMS, etc.) is defined. The NASA Mission Model is documented and
submitted to OFPPI, NASA Headquarters, for approval.

4,4 NASA PLANNING BASELINE (FIVE-YEAR PLAN)

The Planning Baseline (Figure 4-5) describes the firm-plus-projected NASA
and NASA-related traffic within the six-year planning horizon with prelimin-
ary schedules and resource utilization profiles. It serves as a common
point of departure and provides planning data for the organizations that must
do the procurement for, and the planning and implementation of, the missions
included in the plan. Payload projects, mission plans and schedules, STS
utilization and reqguirements, and two-page mission descriptions are pre-
sented. Appendix C presents a mockup version of the 1977-1982 Planning

Baseline document.

The Planning Baseline is used throughout NASA as a common reference that
summearizes NASA and NASA-related payloads, missions, and STS element
utilization. The prime users of the March issue are the NASA centers who
employ it to support their project planning and July POP response, The
September issue prime user is NASA Headquarters for conducting NASA
program planning, preparation, and support of the Budget Plan submittal

to OMB in October,

Other users include working and steering groups, study groups, etc., in

relating their specific project or function to the total NASA program overview.

p 28
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In order to preclude overlaying a new management planning system on the
various centers, the development of the Planning Baseline is predicted on
using current data which are developed by the various centers in their nor-
mal course of business. Table 4-2 summarizes the input sources identified
for integration into the Planning Baseline. As can be seen, the majority of
the input sources are already in existence or are normally produced for new
payloads. However, some new sources of data, or expansions to existing

data sources, appear to be necessary.

While data on new starts and program schedules exist for each payload office,
it would be convenient to pull these together each January and June as official
OPPI program planning guidelines. . The mission models, although in exis-
tence, needs to be updated and oriented to the planning process and functions,
including a long-range guideline to the Planning Baseline semiannual updates.
Spacel:ab payload integration plans would provide guidelines and specific data -
for Spacelab payload grouping analyses and Spacelab mission description and
utilization. The remaining documents in Table 4-2, the lower half of the
matrix, would provide reference to STS accommodations and planning needed
for preparing mission descriptions and assessing STS utilization requirements.
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A definitive mockup (Appendix C} of the Planning Baseline was prepared
showing the format and typical content of the document. The mockup was
based on previously developed descriptions and outlines, recent coordination
on program needs, data and material in the Early STS Mission Plan (June 22,
1976), and specific mission studies. A horizontal format (Figure 4-6),
similar to a briefing document with a minimum of text, was selected to

accommodate tabular program data in the most efficient manner.

Briefly, a program assessment and overview section follows the introduction.
This is followed by a more detailed overview of the five-year plans of each
Payload Program Office, a section summarizing resource -requirements

and STS utilization, and a Missions Plan (preliminary flight schedule and
payloads). This is followed by a mission and payload cross index and flight-
sequenced two-page descriptions of each NASA and NASA-related payload
mission. These summarize each mission objective and description, config-
uration, weights, support requirements and equipment, payload descriptions

3

development milestones, and program management information.

The Planning Baseline is submitted each March and September. The
September Planning Baseline (Figure 4-7) preparation is initiated in June
following the first budget resolution and Payload Model update. Preparation
proceeds along two lines: mission descriptions and program overview.
Mission descriptions are initiated by updating and synthesizing new payload
groupings based on the new program guidelines and payload and STS traffic
updates. Mission operations are defined and payload compatibility and STS
accommodations assessed. Flight system requirements and cargo manifest
are defined and ground operations and support requirements defined. Pro-
gram overview 1is initiated by compiling payload project data.(firm or
projected) for each program office and defining preliminary development
schedules for the updated missions (integrated payloads and missions sche-
dules and mission project key milestones start, integration, and launch).
STS requirements and utilization is compiled across the missions by year
and (new) common payload support needs identified and defined. General

program summary and assessments are made to complete the.-overview.

The Planning Baseline is coordinated throughout NASA Headquarters by

OPPIL. Upon completion of this coordination, the document is reviewed by
the OPPFI for final approval.
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4.5 PRELIMINARY MISSION COMPATIBILITY ANALYSES

In the course of premission approval planning, preliminary mission analyses
may be performed to assess the compatibility of the integrated payload with

the STS, the mission profile and operations, and the individual payloads and

experiment operations.

Depending upon the specific request, data input, and direction by the cognizant
payload Program Office, these analyses may cover areas such as:
A. Payload definition data, including: '

1. Objectives and requirements of each of the experiments in the
payload complement.

2. Experiment equipment. Specific equipment unique to a single
experiment, as well as that which is shared by two or more
experiments, e,g., Common Operational Research Equipment
(CORE).

3. Mission equipment, both Common Payload Support Equipment
(CPSE) and Mission-Dependent Support Equipment, required.

4. Configuration definition, layouts, and mass properties
{space, weight, and center-of-gravity).

B, Mission definition data including mission profile, orbit selection,
launch time, attitude and g-level requirements, tracking and com-

munications, maneuvers, and environment.
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C. Integrated payload interface réquirements, including:

1. STS subsystems analysis and capability assessments,
comparings

a. FElectrical power system(s) against power and energy
timeline demands.

b. Command and data management system (CDMS) against
requirements for displays, controls, payload checkout,
onboard experiment analysis, storage, etc.

c. Guidance, navigation, stabilization, and control systems
against requirements for upper stage operations, experiment
pointing accuracy, deadband, "g-levels, contamination, etc,

d. Communications {onboard and network) systems against
data stream‘and control reqguirements. ’

e. Crew systems against crew, skills, and pavyload specialist
requiremeﬁts.

f, Environmental control life su-.pport systems against
environmental, cooling, etc., payload and mission
requirements.

2. STS and payload interface analysis and compatibility assess-
ments, comparing;

a. Structural and mechanical interfaces and constraints
against structural and mechanical loads, etc.

b, Fluid systems interfaces against coolant, etc.,
requirements.

c. Safety, reliability, payload bay environment, etc., inter-
faces against potential safety hazards, and operational
and environmental requirements,.

D. Mission operations, including mission sequence of events, payload
operations, experiment resources, attitude maneuvering time line
from lift off through landing, and experiment and crew operations,

E. Ground operations, including payload integration and STS element
ground operations flows, activities, and time line required to proc-
ess payload elements through the various levels of integration and
launch operations; mission support operations; interface require-

" ments; and impact assessments.
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F, STS resource utilization summary, including:

1. The identification of the STS elements required, the resources
required for each task in the mission and groun;ﬂ; operation
activities, and time lines for the utilization of these resources,
Standard STS time lines are used as appropriate.

2. Compatibility problems encountered and possible solutions
evaluated, ‘

3. Unallocated resources such as weight capability, space, power,
and heat rejection capability which can be made available to
complementary additional payloads will be specified with a
description of any problems related to their utilization.

G. Preliminary cost estimates of the mission and a funding profile
relating it to schedule estimates,.

H. Launch and mission schedules, including the phasing of payload
experiment availability dates with respect to the desired launch
date. ]

I. Assessment of the mission's safety with respect to the STS and its
interface verification,

J. Alternate payloads and groupings as candidate options to the pro-

posed payload complement for possible use as contingency payloads.

Not all of the areas may be analyzed to the depth indicated in each case, The
degree of analysis and depth of reporting will be dependent upon the specific

request, effort level, and time available,

Figure 4-8 indicates the tasks and schedules required fo perform a compre-
hensive mission compatibility analysis. Completion time is estimated at
eight weeks following payload selection. The preceding payload selection
analysis, which may not be required in some cases, is estimated as a

five -week process, including the definition of mission payload options,

evaluation, and selection.
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Following payload selection, the mission payload configuration, stowage,
support equipment, and mass properties are defined, and missions opera-
tions are analyzed to define orbits, launch time, and flight attitude and
maneuvers, Integrated payload compatibility and accommeodation require-
ments, including resources time lines, are assessed. A summary mission
description (preliminary) is developed and problem areas assessed. A

technical summary is prepared for review,

Mission payload projects availability is assessed against preliminary mission
development schedules and major milestones are defined, Mission-peculiar
hardware development requirements are identified and a mission project
work breakdown structure (WBS) may be defined. Integration plans {(approach,
levels, sites, and dates) are identified. Missioﬁ project costs and funding
requirements are estimated and a programmatic supplement prepared for

review,
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Section 5
INTEGRATED PAYLOAD PLANNING DATA SYSTEMS .

The analytical efforts require to produce the payload planning pfoducts
require efficient data systems. A problem exists in data exchange, update,
and utilization, particularly in nondedicated flights with multidiscipline
pavloads that are developed by several different NASA centers, The start
of the entire planning process therefore occurs with the efforts to develop

and specify the payload data required.

The NASA PPDB is an excellent tool, but, in order for this system to be
effective, it requires that each center prepare, insert, and maintain the

payload data for which they are responsible,

The data systerm use for product production is outlined in Figure 5-1. The
data systems are:

1. SSPD — Levels A and B data files.

2. PPDB — Containing files: SSPD, Payload Model, Mission Model and
CargovManifests, Common Payload Support Equipment, and STS
Payload Carrier Data files (see Appendix G) such as IUS, SSUS,
Spacelab, and Orbiter.

3. Spacelab Payload Grouping Program — Spacelab rack and pallet
payload capture program for input to the STS payload utilization
program.

4, STS Payload Utilization Program — Payload capture program for
evaluating and planning the 12-year Mission Model.

5. Mission/System/Compatibility Analysis — Mission analysis and
system analysis programs used to perform a further compatibility
review of the payloads missions planned over the next five years.

6. Mission Planning System (MPS) — An integrated set of planning and
analysis programs capable of performing mission feasibility

investigations leading to mission implementation decisions.
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Figure 5-1

PAYLOAD PLANNING DATA SYSTEM USE
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As shown, the cornerstone for all the products is the payload data which

should be present in its latest form in the SSPD, Access to the latest SSPD

data requires that the responsible center input and maintain these data in the

PPDB for NASA-wide access and planning use.

The NASA and NASA-related Payload Model consists of a catalog and

description of firm and projected payloads approved for use in planning for

up to 12 years in the future.
Detailed payload data are added to the SSPD files,

long- range planning.

published, and placed in the PPDB as they are developed.

It provides the basis for both near-term and

The distinction

is that the Payload Model is only the catalog of brief descriptions of these

payloads whereas the detail data for planning analysis are separate entities

updated in the SSPD.
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The Spacelab Payload Grouping Program fits Spacelab-designed sortie pay-
loads together in racks and/or on pallets to form Spacelab fltight configur-
ations a.r;d grossly evaluates their total demands on the STS system to assure
that the configurations are feasible (preliminary groupings). The logic for
the Spacelab Payload Grouping Program, developed under Task 2. lc of this
contract, is reported in Volume II. This program is currently in develop-
ment at MSFC. The Spacelab-configured payloads resulting from this pro-
gram are fed into the existing MSFC STS Payload Utilization {(Capture)
Program which synthesizes a 12-year-long flight plan (Mission Model) of
automated and sortie payload flights. The STS c‘apture program fits automated
payloads to flights and adds them to Spacelab flights where possible. These
candidate payload groupings are each fed through a set of system perform-
ance screens to reduce the combination sets to those basically feasible. An
iteration with mission operations and scheduling of STS components is per-

formed until an acceptable Mission Model is achieved.

The Planning Baseline (which covers the missions in the next five years) is
a more detailed look at the feasibility of these missions, and requires an
assortment of technical analyses. These analyses could be grouped into a
data system to rapidly appraise the payload mission compatibility at a lower
level of detail than that in the Mission Model. -
The mission compatibility analyses investigate payload STS system compat-
ibility to the level required to support mission implementation decisions.

An integrated set of routines resident on an interactive data system, such as
the MPS at MSFC, is required to effectively evaluate these missions. The
responsible center, using its particular data system, will make use of the
predecessor pay'loac:l planning products and the latest payload data definition

to establish the case for mission feasibility.
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#RECEDING PAGE BLANK NOT FILMED

L Appendix A
INTEGRATED PAYI.OAD PLANNING PROCESS SIMULATION

A simulation of the payload planning process was performed vsing the MDAC-
developed Generalized Operations (GO) program. GO is an event simulation model
which handles task flow sequences, duratiouns, priorit%es, starting dstes, the
resources required ané available for event accomplishment, and gqueuing and
conflict reports when run in the resources—constrained mode. The activities,
duiations, énd schedules were simulated using GO'to cbtaln that program's

output formats.

The activities shown on the planning process master flow are presented in
Table A-1 as iaput data to the GO program. These data include key task-event
descriptions (task titles and corresponding master flow task numbers), dura-
tions (in work dasys required), start dates (if task starts independently after
a delay of n days from the start of the simulations, which was set at Oect 1),
predecessor task lists (if task starts dependent upon the completion of
required predecessor tasks), and task locatioh relative to the eight master

flow organizational elements.

The related activities for a single one-year cycle are shown in the event time
line of Figure A-l on a quarterly basis. This figure porirays an integrated
time line of all of the 277 tasks or activities simulated, presented in the

order of when each of the activities is completed.

A breskout of the tasks contained in each of the organizational elements of the
master flow is shown in Figure A-2 on & weekly basis. KXey submittal or issue
dates for the major products are indicated on the figure, as are the durations
for all the activities. It is recognized that some actual development, analysis,
and update durations will be longer than shown (some being nearly continuous)

as only the critical {minimum) durations were simulated (these being activated by

releases, approvals, ete.).

The process cycle requires 12 months, matching the government fiscal year from
October to October. As indicated by the time lines, the production of the major
products requries nearly continuous effort all year long in each of these pro-

duct areas.
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Table A-1. Key Task Event Descriptions (Page 1 of 3)
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Appendix B
STS PAYLOAD DATA SUGGESTED LOAD SHEETS

The mission descriptions in the Planning Baseline mockup were reviewed in the
context of the payload data input required to produce them and to arrive at a
preliminary assessment of mission and payload compatibility. This payload °
data level assessment was compared to the level indicafed in the prior issues
of SSPD Level "A" sheets (sortie). A revised SSPD Level "A" load sheet
(sortie) was developed which would be adequate for development of the mission
descriptions in the Plamning Baseline. Despite efforts to reduce the data
level required, the new data sheets (presented here) are as extensive, and in
some areas, request additional information. Specifically, this includes
provision for multiple (series) mission at differing orbital parameters/
targets, payload status and principal contacht, increased major instrument
descriptions (envelope, nounting area/location), and identification of mission
(payload) support equipment required. Some of this data may not be available
at initial payload formulation, however, any attempt to integrate the payload
into a mission description will tend to identify or require the synthesis of
this information. Such data should be 50 noted ("assumed" or "analysis derived,"
ete.) and/or approved by the relevent payload principal investigator/sponsor/
diseipline working group prior to documenting (SSPD book) and insertion into
the PPDE. In many cases it may be easier to have such data approved for
planning purposes post facto rather than require its initial generation by the
payload sponsor (i.e., hsve him approve or modify the completed SSPD rather
than "fill in the blanks").

An additional useful input would be conceptual sketches of the payload
installation as envisioned by the payload sponsor/investigator. Although these
may initially conflict with installation constraints and multipayload require-
ments, they would nevertheless be useful in understanding the payload

installation requirements.
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1.0
2,0
3.0
4.0

5.0

6.0

7.0

8.0

PAYLCAD NAME
DEVELGPMENT AGENCY/OFFICE
PRINCIPAL CONTACT (ADDRESS/PHONE]}
PAYLOAD/EXPERIMENT PURPOSE:

SUGGESTED LEVEL A SSPD INPUT SHEETS

SORTIE PAYLOAD PLANNING INPUT DATA

SHEET 1

PAYLOAD NO.
PREP. DATE
REVISION DATE

PAYLOAD STATUS

.3.____APPROVED BY.
A FUNDED BY,

.
.8,

SPACE PROCESSING
LIFE SCIENCES

.9, ____SPACE TECHNOLOGY

.10._COMM/NAV
A1,

1.
2,
-3
4,
5.

®

__OTHER (SPECIFY) £

72 OPERATIONS MODE

___ONBOARD CONTROL

—GROUND CONTROL * %% * 7.} |
——MAN-IN-LOOP .y
—_ AUTOMATED S

___OTHER {SPECIFY}

VIEWING FREQUENCY (SPECIFY) (E.G., MINUTES/ORBIT, HRS/DAY, ETC)
.G, SUNLIGHT, DOWN SUN, ETC)

1. PLAN ONLY
.2, PROPOSED/SUBMITTED TO
DISCIPLINE
A ASTRONOMY
2, HIGH ENERGY PHYSICS
3. SOLAR PHYSICS
4. ATMOSPHERICS & SPACE PHYSICS
5, EARTH OBSERVATIONS
6. EARTH/OCEAN PHYSICS
PAYLOAD TYPE/MODE [CHECK EACH AS APPROPRIATE}
7.4 CARRIER
A e MODULE {PRESSURIZED)
2, PALLET
3. . CARRY-ON
4. OTHER (SPECIFY)
MISSIONS DATA MISSION:
1. DESIRED FLIGHT DATES
.2, DESIRED TIME ON ORBIT
3. DESIRED INCLINATION {DEG)
4. DESIRED APOGEE ALTITUDE {(KM)
5. DESIRED PERIGEE ALTITUDE {KM)
6. VIEWING (SPECIFY TARGETS)
A4.—_EARTH
2.___SOLAR
.3.___STELLAR
4. OTHER (INCLUDES NONE}
7.
8.  VIEWING CONSTRAINTS {SPECIFY)} (E
.89. SPECIAL REQUIREMENTS {SPECIFY)

. MANEUVERS {SPECIFY)
2 POINTING ACCURACY

A ARC SEC
2 HR/OPN
3. POINTING STABILITY
A ARC SEC
.2 HR/OPN

3 ARC SEC/SEC

/-
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SORTIiE PAYLOAD PLANNING INPUT DATA
SHEET 2

9.0 MAJOR INSTRUMENTS/EQUIPMENT DESCRIPTIONS

PAYLOAD NO.
PREP. DATE
REVISION DATE

EQUIPMENT
LOCATION
MASS {(MODULE, DESCRIPTION OF
EQUIPMENT DIMENSION (kg) PALLET, PHYSICAL/FUNCTIONAL
NAME ENVELOPE {CM) (DRY/WET) ETC) : REQUIREMENTS
J (Hx WxD, WHERE HxW = LE., VENTING, COLD PLATE,
OPERATING FACE OF ETC. MOUNTING AREA (M%)
INSTRUMENT)
2
.3 (ETC)
ITEMS voL (M%) TOTAL MASS LOCATION SPECIAL REMARKS
1—3 MODULE
4 —— PALLET | MOUNTING AREA (M2)
———— OTHER
57
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10.

11.

12

13.

14,

RPN T

SORTIE PAYLOAD PLANNING INPUT DATA

SHEET 3
PAYLOAD NO.
PREP. DATE
REVISION DATE
POWER REQUIREMENTS (WATTS) (FLIGHT) .
DC AC/FREO
A STANDBY
.2 OPERATING
EXPERIMENT OPERATIONS
CREW-
HR/OPERATION FREQ NO. *  HRS/OPN
. CONTINUOUS -
2 INTERMITANT {L.E., 1 ORBIT
OVER TARGET,
ETC.)
3 (SPECIFY)
(E.G., EVA, RMS,
DATA/COMMUNICATIONS — ON-ORBIT
DOWN
STORED RT DUMP up

1 DIGITAL
MAX RATE (KBPS}
MB/OPERATION
MB/MISSION

2 ANALGG
BW
HR/OPERATION

3 TV HRS/DAY

COMPUTER SUPPORT_{YES OR NQ) guLK MEMORY _{SIZE)

ENVIRONMENTAL REQ — IN FLIGHT — OPERATING/STANDBY

TEMPERATURE °K

HUMIDITY %

CLEANLINESS, CLASS
ACOUSTIC LIMIT, dB OVERALL
ACCELERATION LIMIT, g
RADIATION RATE LIMIT, J/Kg-S
OTHER (SPECIFY)

7
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RAPID ACCESS MEMORY _SIZE)

MODULE LOCATED

PALLET LOCATED
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i5.
.1
2

16.
A

17.
A

.2
3
4

oW
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SORTIE PAYLOAD PLANNING INPUT DATA

SHEET 4

MODULE ITEMS
PALLET ITEMS

PAYLOAD NO.
PREP. DATE
REVISION DATE

SPECIAL HEAT REJECTION REQUIREMENTS (WATTS) {STANDBY/OPERATING)

FLIGHT SUPPORT & INTEGRATION EQUIPMENT REQUIREMENTS (QUANTITY}

(MISSION DEPENDENT SPACELAB SUBSYSTEM EQUIPMENT — MDSE)

Jem 1 METER RACKS

205 METER RACKS

.3____CEILING STORAGE CONTAINERS

4 MOBULAR FILM VAULT

S____TOP AIRLOCK

6___AFT AIRLOCK

7 HIGH QUANTITY WINDOW/VIEWPORT
.B.__HIGH VACUUM VENT FACILITY

9 PALLET COLD PLATES

.10 __PALLET THERMAL COVER

GROUND SUPPOH'I: REQUIREMENTS

SPECIAL HDLG

J1___EXP. HEAT EXCHANGER

.12__EXP. PWR SWITCHING PANELS

.13 _EXP. INVERTER (400 HZ)

JA4___EXP. RAU

A6_EXP /O UNIT

16_EXP. COMPUTER

J17_DATA DISPLAY/SYMBOL GENERATOR
J18__HI DATA RATE RECORDER
-19_MULTIPLE PAYLOAD MOUNT (MPM)
.20 INSTRUMENT POINTING SYSTEM (1PS)
21— OTHER (SPECIFY}

CLEANLINESS

POWER

ACCESS

FLUIDS/GASES

CRYOGENICS

TEST & CHECKOUT

SPECIMEN HOLDING/TRANSFER

RADIOACTIVE MATERIALS

INTEGRATION
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Appendix C
PLANNING BASELINE MOCKUPF

The mockup of the NASA Planning Baseline document was devised as a means
of definition of the contents and formiat. The mockup presented here is the
third revision, and reflects the evolution of the document from a broader
concept incorporating STS/OSF/OTDA assessments and significant budget/
funding assessments to a more restrictive concept dedicated to NASA pay-
load programs (including NASA related) and missions only with no fiscal
analyses. However, a general constraint to payload planning wedges (fiscal)
is assumed through the input of the Headquarters Payload AA's to the
Payload Model/new starts lists. l

The mockup, as presented here, provides sample charts/data for each
section along with text suggesting the content of each section. Mission
descriptions for three of the 31 NASA/NASA-related STS missions (excluding
OFT) during 1977-1982 is presented in the two-page mission description
format. The mockup presents missions in terms of NASA mission numbers
(automated and sortie) in nominal sequence of desired flight date and makes
no attempt to structure or schedule non-NASA missions or STS flight numbers
which will accommodate the NASA missions. The Planning Baseline is built
upon elements of the Payload Model and Mission Model with increased depth
and assessment of the five~-year projection. The major new elements are

1) greater definition of Spacelab payloads and 2} the two-page mission
descriptions for each NASA/NASA-related mission. In addition, the Planning
Baseline is updated twice a year {March and September) whereas the Mission
Model is updated only as necessary to reasonably reflect nominal long range
program planning. Thus, at any given time, the Planning Baseline is the
more current document for the next five years i:)lanning and ﬁpdates of

the Mission Model extrapolate from it,

¥RECEDING |
b4 P AGE By, AN .
K'NOT FrMpg
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NASA PLANNING BASELINE
1977 - 1982

INTEGRATED PAYLOAD
AND
MISSION PLANNING

October 1976

NASA
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NASA

NASA PLANNING BASELINE

NASA 1977 - 082

October 1976

Approved -
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Assirtant Adminstrator
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FPREFACE

A braef summary of!

& Document ObjJective
e Submittal Authority
& Contents

Section 1
Section 2

Section 3

Section b

Seeticn 5

" Sgetion &

Section T

TABLE OF CONTENTS

IKTRODUCTION
GUIDELIHES
PROGRAN ASSESSMERT

1 Program Content

2 Spacelsb Payloads

3 Mission liodel

4 Spacelod Users — 1977 to 1982

5 &S utilizatien

6 Cuamon Payloed Support Needs

7 Program Assessment and Recommendations

PROGRAM OVERVIEW

k.3 Office of Space Science Programs

k.2 Office of Applicaticrs Programs

L.3 Office of Aercnautics and Spece Technology Prograns

HASA MISSIONS PLAN

5.1 Summary

2.2 Resowrce Requiremonts

5.3 MASA Cergo Manifests - Desired Flight Schedule
s.b KAk Missions Available Resources

MISSION DESCRIPTIONS

PAYLOAD EINDEX
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ACROITYIS AND ABBREVIATIONS

FY
=35
]

IPLP

s

JURG

MSFC

IEMSE !
>

TASA

L

Dapartment of Defense

Faseal Year

WASA Headguarters

Instizutional {anagenent Support

Integrated Payleaé and [ission Planning
{Project Office at NSFC)

Interin Upper Stage

Spacelak Joant Users Reguirements Group
Thousand

Lennedy Space Center

Launch end Recovery Facalities
Harghall Spece Flight Center

ffultz~-daseipline Massion Support .
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ilational Aercnautics and Space
Admnistration
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Ch
OPP1

OSF

OTDA

PIR

REDSTAR
SPPO

SPRAG

SEPPSG

SIS

Office of Applications

0Office of Planning and Program Integration
Office of Space Flight

Cffice of Space Science

office of Tracking and Date Acquisition
Prelimnary Design Review

Progrem Operating Plan

Resource Data Storage and Retrieval
Shuttle Payload Flanning Office

5TS Payload Requirenients and Analysais
Group

Space Shuttle Payload Planming Steering
Group

Space Transportation System
To Be Determned

Transation Period
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ORIGINAL PAGHH . :
OF POOR QUALITY]

1

EY ots oA 0AST oTDA
MAGEAT
1977 ExrLonEns 2l THEMATIC MAPPER LDEF 77
Whoveor | Bl e
SPACELASS 182 | SAtmiaes
e T
L] L FLUID PHYEICS
JUMTER PROBE SPACELABS 5 b 7 LAB
ISUBMITTAL) LUNAR GREITER TIRCS 0 FPACELAS 18
SFACELASS4 & & ENVIRGEAT A X L —
EXPLOERS 11}
GRAVITY PROBE STORMEAT
wH EXQECLIPTIC OB
(FADJEGTED SFAGELAB O BPAC b
SPACELAB 13
BEsS -

1980
(PROIEGTED? £X/LORRS

TABLE LISTING BY YEAR AND QFFICE,
pre— === SIGNIFICANT NEW STARTS — INDICATES
CONTENTS OF PLANNED NASA PROGRAM

10801
{PROJECTEQ}
1982
{PROJECTED}
i
Sectaor 1: INTRODUCTION
Describes the purpose and authority of the Planning - B - - T

Baseline, its intended use, the tize persod covered
and the program and project areas coversd {in
generall. l -

Surmarizes progrem assessment (Section 3) results . e eayonr . - O AR Ty

and general charagteristies {rasa prograr: activity - . -, A .- o e

and forecast, non-lHASA partieipation, program

schedule and funding compatibility {with guade- ST . ozt -

lines), resource base utilization, and cratacel T -t E
N vroblen areas. .~ - [

R S

L ooz _{‘ LIS PP PR -
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Section 2:

General Prograrmatic guidelines end priorities, by
major progranm office erea {all supplied by Head-
querters ), will be presented. Pelineates the major
guidelines and directives provided by Headquartérs.
In addition, major assumptions mede in preparing
the Baseline shall be presented.

2
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3.1 PROGRAM CONTENT

Section 3:

A short discussion on the current status, objectives,
and thrust of the NASA program over the 5S-year

Pprojection.

Provide a short discussion (approxi-

mately 6 to 12 lines) of each program office (0SS,

OA, OAST, OTDA} and its primary on-geing programs
- snd major new starts over S-yesr projection

Brief note on lASA-related participation, brief

note on other eivil {(non-WASA) poylcads snd DOD

activity {unclassified).

PROGRAM ASSESSIERT

ORIGINATL} PAGE 18
OF POOR QUALITY

\-
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AL TIAL 11318 ARE ATFLILHTS

Figure 31 NASA/NASA Related Payloads — 1977 10 5982
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3.2 SPACELAB PAYLOADS

Provides a more detailed discussion and listing
{Figure 3-3)} of Spaceleb psyloads and programs by
progran office, users, ete., = focusing on Spacelsh
paylosd model sizmilar to Figure 3-2. Group small
payloads by diseiplane and office end by flight
year to preclude excessively detailed listing.
Discuss Spacelab payload grouping eriteria.

| N7
FLIGHTS THIS BASELINE HIS
BASELINE
WASA PR 8R0S o o | ovn | v | Prevar | ovna Do | em | ooeen | R
Wil 1653
vl & adTaonou Y R
.- vir v | ¥ vievw [vw v |ve lge
v H T
v v v iy
-4 om
A L2 e - T srarier
3
v |e CE PR [ -
e grelr g frels o g A6
v vrijlve [vovult aiate
H x ) T 2 1
v
w =
v v L4
3
v
N o o°
. P o
-
o0 i S VT T owm
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\pl“g‘ci\ - (-] v, Hi
w\g‘ﬁi N i
Lo v v ot -
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Figure 3-3 June 1976 NASA Spactisb Payload Modet tor Planning Purposas
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3.3 MISSION MODEL

Provide brief text desoribing the NASA/NASA reluated
mission model {Figure 3-h) — text on grouping of
payloads into flights = types of flights by each
user, ST flights versus ELV, Spacelab traffic,
retrievel, IUS, etc,

38 ELV FLIGHTS
FISTSFLIGHTS (6 OF )

TAFLIGHTS

SPACELAS

ELV
{DELIVERY)

138}

HUMBER OF PAYLOADS
RETHIEVE
31% (4}

Satte Oirece Direct
Payfosd Oflke 5/ (NonSIL]  Rttneve Deploy  SSUS IUS EuV

ELV 27 5% ass 1 + 2 5 ¢ 5 15
(36%) QA 15 3 Q 2 6 2z n
QAST 17 ] 2 k] Q 1 L]
ESA" 18 1 o 1 * o -
SSUS 0 B% (1] HOAA LU 2 L+ 8 10
TOTAL 83 8 4 1 Y 8 16
131 PAYLOADS ACCOMMODATIONS
(%) NUMBER OF FLIGHTS BY CARRIER *Only OFT or Parial $pacsiah ESA Povloads are NASA  Helated

Figure 3-4 NASA/NASA Related Misnon Model — 1977 to 1982

3.4 SPACELAB USERS - 1977 TO 1982

Discusses how these Spacelmb payloads sre grouped

- the planned Spacelab fiights (Figure 3-3), and
the percentage of Spaceleb flights contributed by
each user = ineliuding shared filights and percent—
age of indirsiousl payloads reflown by each user.

1
0850,

ORIGINAR PAGE gﬁ
OF POOR QUALITIYS

18 SFACELAD FLIGHTS
QAST
EE
ass -
OAST
. E1 LY
1LY LA5%
*0A
SA
oss!
ESA

FLIGHTS DISTRIBUTION BY USERS

SPACELAB FLIGHT NUMBER

Usec 1 2 3 4 5 6 E] 8 w 11z o 16 W Toul % Fhghu

g px 2@, @z @y -+
oA X x

QasT oY X ® X x T 3me
1Y % x x x x x x 2 - 1:1
D 34 Payloads

- = Cargo Reflight Grouped by Ofice
® DOedicated Miss:on rgo Relligh BT

Frgure 3 5. Spacelat Whers — 1977 to 1982
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3.5 ST UIILIZATION

Discusses STS utilization by user and by element -
required mission rates by key elements, ete.
Spacels® rack end pallets wits indicate the
ourber of racks or pallets that must be flown each
year t0 accommedate the Spaceladb peyloads, f.e, A
given single flaght moy fly 8 single racks and 8
double racks in one long module or four pallets and
né module, ete. The total flowvn each year is indi-
cated for each,element snd lawnch site. In addition
Figure 3-6 shows the distribution of STS users by
flights (dedicated@ and shared) and total payload
mass distribution, including percent of payloads
refleown, during the six yeer time peried.

T FLIGHTS IEXCLUDES OF T1

P

ELIGHTS DISTRIBITION BY LSERS -

Figore 36 NASAI/NASA Aelated STS Unlization — 1977 to 1982

10

Table 3-1
HASA/HASA-RELATED STS UTILIZATION
: Planned EASA/NASA-Related STS Flights
STS Hardware Totel
and Faciiities cY 7T cY 78 cY 19 ¢y 8o cy 83 cY 82 Flights
Jrbiters -
IR 4 ] 3 (oFT} 3 OFT/4 12 15 6 OFT/31
Wik 1] [+] o 0 ] 1 I3
! Spacelab b
ETR o o 0 (2) (8} 1)) {18}
Snort 'lodule [+ 2 4 [3
Tong !todule 1 N N g
Pallet Jnits 5 1L 18 -
Rack Units (Single} [ 29 n 6T
Rack units (Doublel ] 17 23 LY )
WIR 0 0 o {0} {0) {0) (o0}
. Short lodule
Long Module
Paliet Units
. Back Units (Single)
i Rack bnits (Double)
| 5
| em o ) 3 {6 stgs) | 5 (16 stes)|B (22 stes)
i WTR ] o o 0
13308
E = e 1 0 o .
i WIR o 0 0 [1}

70

MCDONUSLL DOUBLAS



Table 3-2
COMMON PAYLOAD SUPPORT WEEDS - FEW (R ADDITIONAL

Mizsion and Heed Est. Eat.
iten Deacription Peyloads Date Start Funding
Flight Egquipment
k IR T

i T

HES S S AL ET I

3.6 COMMON PAYLOAD SUPPCRT WEEDS

Asgesses and ideatifies paylosd program new or
adéitional support requirementsz abeove those slready
rlenned or authorazed. Tuese are items required by
several peyloed progrers (not unigue to a single
project) which lend themselves to common usage and
in the category of general capability whach should
be separately funded-projects or amortlzed across
several peyload prograns. This would include
additions to the STS (e.g., Spacelab racks), new
payload flight support equipment (MMSE, AFPS, ete.),
or additions to the data network or ground facilities
(roce, PCR, etc.) which are payload program driven. LNTENe e 2 27
Diseussion and Teble 3-2 should (1) identify major

ftems, (2) identify payloeds end missions requiring T
ftem, {3) give general regquirements us appropriste
{e.g., supply S-kw continuous power, etc.), and

{4} define need date, start date and estinmated
funding., Minor itexs may be lumped together into
a generic category identified by project start date
{e.g., MMSE-TB).

ORIGINAT} PAGE IS
OF POOR QUALITY]
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3.7 PROGRAM ASSESSMENT AND RECOMMENDATIONS

This text w:ll assess the program content against
the general objectives in the different program
avess - 8s to sufficiency, overall ‘program balance,
sequence, ete. It wi)ll summarize the results of
the $TS utilization and common payload support needs
assessments to ideptify/support specific recom-
mendation (edditional procurements, deferrels, ete,}.
In addition, it will identify progrem level program
=ilestones, ete.} and suggest alternatives, options,
or other remedaal action as warrepted. It wall
highlight action items calling for management
decision and implepentetion, including new staerts
end mission approvals required this cycle.

= PROGRAM THRUST/CONTENY VERSUS QBJECTIVES
»

= PROGRAM BALANCE £, SCIENCE APPLICATION, TECHNOLOGY, OSF, .. CURRENT AND FORCASTED

o PR oo

*® CP5-SCOPE-NEED - CAUSES

e .. - . s
)
= PROBLEM AREAS
& NEW STATUS IMPACTS
= Fgure 3.7. Program Acwsssment
15
12
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Contiruation of text for Paragraph 3.7 provides
progrem recormendations.

CoTers e LT nltug B lTafete i
Bl . e aaaptel TANT o Led e Ty

LA SR LA S

LRl e e S

Rt A

Cetr,

- .
e M LR TR PP A 2 TN
el T . T fegu g uIF

PRCBLEM AREAS

.. . . P
., o= B P . . .7
[ ] - - -
OPTIONS
I T T - T P . -
- cro. e e .. -

= MISSION APPROVAL SUBMITTALS

) . = MAJOR NEW START DECISIONS DRIGINAD PAGE
OF POOR (;QUAJ_,]?IIXY§

Figurs 3-8, Program Recommandations
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Section 4: FROGRAM OVERVIEW

L.1 OFFICE OF SPACE SCIENCE PROGRAMS

Surmarazes the Qffice of Space Science (0S5} program
activities. The various OSS missions and progranrs .
[eurrent, submitzed, proposed new starts, and
planned) will be assessed ageinst the NASA progrsm
objectives and guidelines to establishk their progran
basis and priorities {this agsessment msy/ghould be
done by the 05S/Heedquarters). Program assessment
should address 0SS disciplines {1.e., Physics and
Astronomy, Flanetary, Life Sciences, other}. The
basic point of this section is to establash an
integrated overview of the Space Scier-ce Program,
and its supporting elements/projects, which is also
integrated with the basic purpose, objectives, and
guidelines of the total NASA program (i.e., to place
each 0SS project in 1is proper context of the total
HASA program objJectives end goals).

19




R T T E N
fwe ISR Yhan RATE L

L.1.1 038 Currently Authorized Projects Puae e

Brietly describes status and schedule of currently Planniag v ihe L3tesfatd, LJH0e
active end suthorized OS5 payload and mission pro- L thaT et 4 W3 %
Jects. Tebke 4-1 identifies riight date, misaicn

nurber {and or venicle), schedule prorile {5-year
projection), lead ter, mission r,
integration site and date, and payload type.
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Table k-1
0SS CURRENTLY AUTHORIZEDR PAYLOQADS
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ud Ro. lame Datw :—;'w m| 18 [ Center | Site Date Hanager Hemarxs

Physica L Astrenom
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Eife Sclences
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4.1.2 0SS Submitted and Planned New Projects

Identifies 0SS payloads/misaion ecncepts currently .
plenned as potential projects starts by estimated
atart year on a project=by~project basis ss shown
in Table L,2, Taxt will discuss table and specific
projects with emphasis on near-term submitted or
proposed projects or on significant program impact
projects (unique STS requirements, ete.). In-
process or planned studies or submitted MADS for
selected payloads/missions will be cited and major
problem areas or pacing items noted, especlally
impects on the resource bage.

Estimutes of start dates, key milestones based on
the tentative flight date(s)}, and SIS utilization
will be identified. MajJor project elements ond
interfaces to other pro)ects end the resource tase
nay be identified. On}y payload/mission concepts
vhich are sponsored {for plsnning pruposes) by
the sppropriate Progran Office {via Payload Model/
Traffic Model approvel) ere included,

22

Table h-2 :
0SS SUBMITTED AND FLANNED NEW PAYLOADS

Fer SSFD F;::‘ ulgus: Y Enh;dul Lead Integ | Integ | HEizaion
&. { Moo Meze Date ;.: "1t 16 179 [ B0 [ 81 ] 82 | Center |Site Date Manzger Rezsrks
2578 iew Starts
{Eurmitred) T T
*  E5-16.4 ML-2% Minilsb 1/82 53 Jac wrsc | /60 _— -

#—1——List by rlight sequence in each discipline.

1979 sfew Starts
{Plupnedl

1960 Jev Starts
{Pienred)

1981 ew Starts

1982 Hew Starts

Totes. * Spacelad Pasicad + Petained Pevload ¥ SSUS Pastond A entam 22 hagrn

t Deployed Pajload + IU3 Pavload Integraie

76
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L.2 OFFICE OF APPLICATIONS PROGRAMS

Sirilar to Paregeaph b.1 for 0SS, but addressed to
OA Program objectives and disciplines, missions and
prograns, new starts, and guidelines.

L.z

OA Currently Authorized Projects

Coverage is the same as Lhat described in
Parggraph %¥.1.1 for 05S.

ORIGINATY ?mvﬁ

OF POOR QUALITY]

Table ha3

OA CURRENTLY AUTHORIZED PAYLOADS

e~ | ssep et et CY Sehedule Lead | Integ | Intex | mission
T LCW ame 7 EERIEEE R IED Center | S{te Date Manager Rerarks
Datn B0
Fhyseics & Astronomyt
———List b, ight sequence in cach éiseipline.

Planetary

Life Sciences
fotes " Spacelad Pryload 0 Retzined Puylcad K SSUS Paylosi . Ly AU

t Deployed Paylosd + 195 Payload sl T |
uteprat

25

MCDONNELL DOUQGLAS

77




L,2.2 0A Submitted and Plapned Hew Projects

Coverage ic tne sare as that described in
Paragraph h.1.2 for 0SS5.

26

Table Lk
OA SUBMITTED AND PLANNED NEW PAYLOADS

zev |ESPD l!‘:;:t “:ﬁ;‘m CY Achedule Lead Integ | Integ | Hission
o [ha. {ape llkta No. T | ™ & BL | 82 | <enter | Site Pate Hansger Rerarks
-—
19TE hev Siarts '
[ {Sukmizted] l |
’ ! W {81, by D2igRE in esea discipline.
! |
1979 Hew Startr i I
(*1apned} 1
'
i
H 1 1
. . i
i
| 1980 lew Starts ;
E {F.anned) ' H
H
I o
H i
1 i [
[
| 1981 "ev Sterts
Do
H
H i :
| ]
I
1 19% jev starta ]
1
astess * Spacelsd Pasioad O Retafned Payload K SSUS Payload M st P2 5
t teployed Paylcad + IUT Paylosd ntegrate

b1
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4,3 OFFICE OF AERONAUTICS AFD SPACE TECHNOLOGY
FROGRAMS

Coverage is similar to that provided in Paragraph

L.1 for 055, but addressed to OAST Program chlectaves
and disciplines, missions and programs, nev starts,
and guidelines. .

%4.3.1 OAST Currently Authorirzed Peyloasd Projests

Coverage is sipilar to thet provided in Paragraph
k.1.1 for 0SS. However, because of the detasil of
OAST projects, they should be grouped by progranm
areas or major projects with visibility emphesis

. those projects resulting in 815 payloads and
mssions. Only spece payload projects ere covered.

ORIGINAYY PAGE TS
OF POOR QUALITY

Table 4-5
OQAST CURRENTL! AUTHOREZED PAYLOADS

-wv | sgPD Fiat e ¥ Scheduln Lead | Integ | Integ | Misston
wfe .E Ho. e _ Ipate Yo. TT | 18|19 ;8 [ 61 | 52 | Center | Elte Date Manager Rezarks
' sk 8320 & astreeme =
v 1
+
H
H ' ' ! H i
. . &
I-—l——_'.:n. b *1l1ght ~equence In each diseipline.
i ! ] f
1 1 i 1 1
1
| | H ‘ i
[ ; X
[ 1 k
i H { H
" ! | “imnetar
C o -
L}
!
I I
.
' ! i
v H
i
M E Life Sciences
| H
Yotes * Spacelab Payload Retalned Pagioad ¥ SSUT Payload A et = g
t Deplayed Peylosd + 11 Py iaad Admion vzl T
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L. 3.2 OAST Submitted snd Planned New Payioad Projlects

Coverage is similar to that provided in Paragraph
.1.2 for 0SS and es amended by Paragraph 4.3.1.
Coverage is provided for OAST space paylond projects

only.
0
Taple L-§
QAST SUBMITTED AND PLANNED NEW PAYLOADS '
P i R CY Behedme Lesd | Integ | Integ | Misston
2 |5 {aze Date Yo. TP [18 [79 [ B0 [ o1 [ & |Center | Site | Date | Manager Rezarks
Ii 1978 Tew Diarts
Sutrnitted)
. i ]
o ot
i 1 #—r—— I3t by Night sequence in each diseipline,
i i !
} 11979 fiev Stares =
M E = _anned} '
H '
N !
f i .
1 . 3
'
t 1 1930 Tev Starts i
i {2anred) ) '
! P
H ' H
1
1 1
i , 1981 lev Starts .
i 1
.
!
i i
H
I 1952 'lew Ctarts
fotes: * Spacelab Payload O Retained Payload X 53US Peylont AP Dev Lagnch
t Deployed Paylcad + IUS Paylosd Desl
ilntegrate
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. 5.1 SUMMARY

Section 5: NASA MISSIONS PLAN

This section surmarizes the total NASA missions, i.e.,
the flights authorized, planned, and proposed over

the S=year period.

The HASA/HASA related traffic

will be analyzed and defined by mission type, activity

trends - by site, twsers, ete,

Uable 5-1

SPACELAB MISSION SUMMARY

HASA

Hission Praferred Primary
Ho. Launch Date Mission Agency Objectives
51 Jul 1980 First Spaceleb Mission HASA/ESA Spacelsb VFI
52 Oct 1980 Second Spacelad Mission WASA Spacelab VFL
583 Jan 1981 Third Spacelab Mission HASA Space Processing
sk Mar 1981 Iife Seience {Mod I} FASA Lafe Sexence
85 Jun 1981 Multiuser 81-3 RASA/ESA Egrth Viewing
56 Aug 19BL Atl Emphesis Ho. 2 NASA Advanced Techrology
ST Sep 1981 [afe Sclence {Mod I} HASA Life Science
58 Oct 1961 Combined Astronomy HASA Space Viewang
59 lov 1981 Multiuser 82-1 HASA Space Processing
510 Feb 1982 Hutidser 82-2 NASA/ESA Eerth Viewing
S11 Apr 1982 Life Science (Mod TI} HASA Life Science
s12 Hay 1082 AMPS HASA[ESA Space Physics
313 Jun 1582 Multiuser 82-% HASA/ESA Egrth Viewing
S1h Jul 1982 Atl Emphasis Ho. 2 HASA Advanced Technology
815 Aug 1982 Evaul HASA Earth Viewing
516 Sep 1682 Multiuser §2-3 HASAJESA Earth Viewing
817 Oct 1982 Life Serence (Mod II) HASA Life Science
518 Hov 1482 Astronomy/High Energy HASA Space Viewing

L]
L
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ORIGINAL! PAGE IS
OF POOR, QUALITY]

»

r Table 5-2
SPACELAB MISSIONS PAYLOADS
MASS (KG)/PRESSURE VoL (M7} X PALLET AREA (ME)IOPERATING PUOWER {KW)

ASa 4 ’ -
WASA 0 a - Cther
Mjsafca ;s OA S st ESA {Designated)
81 1. AP-03-5 Electron 1. E0-02-8 Atmosgpheric | 1. ST=b8-5 Kon Atie] 1. Psasive 1c | 1. Zoa States {Indfa}.
Tirst. Spacelab Accelsrator Gloud Fhysics Haterisl Sacpler Sounding .
July 19%0 2. Ga=a Ray Spectro= 2. 5T-08-5 Tnduced 2. APE-01 Lidar .
=ter § Environseat Con- E. EDE-0L Metric Cuzmeral
§3%/250 ka 3, FUV Icaging and tazication Honitar . LSE-03 SLea
u’p{ ﬁu“ Spectro=cter 3, $T-6ba5 Pluld Flow Vestdfmeticn
L AP-133 LLL TV N % ST-84+8 Horizon 5. SPE-83-B5 Bpstc
5, 15-13-8 Minfiab Eefemr Proceasing - B
&, Active Cavity 5 ST-B1-5 Lubricants
Muzter of F/L's lm Fadio=cter I [ [ 1 5 '——«s I, 1

52
Second Spatelad
Oezober 1960

3504450 kn
5 Pallets

N=>er of F/L's i],k

1. A5-h2-8 Schxddt
Cumera

2. Gez=a Ray Spéctro-
oeter

3. AS=T3=5 EUV

Spegtyomster

T 5029 TD 33 1
Solar F/L 11

1

1. ST-h6-5'Non-petallic
Materisl Sacpler

2. 57-40-5 Colum
Density ¥onltor

3. Star Tracker

e

Life Scicace (Hod I)
Hareh 1961

28 5%/310 k=
LK + 1 Pallet

Dedicated Leb
{moa I) {II Lab

Kutber of P{L's [12—

Groupings )

2, HE=17-8 Nigh Enevgy
Cosnic Ray
Detector 112

"]

83 1. IS-13-5 Higilab 1. E0-01-8 Atzospheric | 1. ST=31-S Drop
Teird Spacelal HLu2A Lleud Phyaies Dyne=ics .
Jezuary 1981 2, §P~3l-8 Space
Progessisg
28 5°/400 kn 3. Pallet Spnc;
IMN + 1 Pallet Fracezsing (T2D,
Mu=her of P/L's I I 1 | 3 I io I [
8k 1. 1S-09-5 Life Selence

‘table 5-2
SPACELAE MISSIONS PAYLOADS
1SS (KG)/PRESSUEE VOL (47) X PALLET AREA (!«F}jOFERATING POWER (KW) (Continuea)

HASK
NATA Other
Hizzion 655 L1 OAST ESA (Deslgnated}

85 I E0-20-5 Synthetfc 1 Fassive Atmospheric
Hultiuser 81-3 Aperture Radar der -
Juze 190 Anterns 2. APE-01 Lidar

2, E0=19-5 X II 3. SPE-80-85 Space :
5574450 ks Interferoncter Processing
S4 + 3 Palicts 3. CH-DL-S RFI Survey L SPE-01 Free Flov

4. OR3-S Open THT Electrophoresis

5 Ci=16.5 Maluibean 5 STE-10 Heat Pipe

Tuber of P/L's |1:I.

afon Hodulat
'0 T- Stero Cazera i T

o

Antenna
C¥-21-5 Bd Compres-

[o_

]

]

36
Asl s 1
Augist 1951

50°/h50 ka
SH + 2 Pallets

Micher of P/L's |22

10. ST-6k-5 Flutd

1 87-31-8 Drop Dynazic

2. 5T-671-5 Large
Structure

3 ST-L-S Leser
Hftlrodyhe

k. ST-hk-S Mo
Radlocter

5. ST=06-5 Conte=ination

Honitor

5T-B5+8 Sitteon

Solar Cella

7. 57-60-S Column
Density Yonitor

4. 8T8+35-5 Coabustion
Facllity

9 S5T-3%sS Tvo=Thaae

Heat Transfer
|10

L

Flov

1. Lager Grus (Easa-05F)
2 Bhort Maniputater
{UASA-CSF)

ST
Life Sclence (Hod I}
Septesker

28 5°/310 kan
LK + 1 Fallet

B=ber of P/L's |12

1 1S-09-S Lite Stiences
Dedicated Lab (Mot I)
2. (Pallet TEp)-

=

o

35
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MISS (KG)/PRESSURE VOL (M°) X PALLET AREA (M%) /OPERATING POWER (KW} (Continued)

Table 5-2
SPACELAB MISSIONS PAYLOADS

3H + 3 Pallets
Huzber of PfL's

"]

o

]

B

. e Oiher
i ptsaton 035 o ) ST 54 {Denignatea)
48 1. AS-¥2-5 Schatdt I. ASE-0Y WP Galactic
Ceoera
Cocbined Astrendly Cacera
October 108% 2. AS-13-5 B 2, ASE-12 Lyman Alphe
Telescope Telescope
™ 3 S0-l2-5 XUV Sepetre=
$ Pallets sraph
%, 50-33-5 X~Buy
Burat Detecter
5. Neutren and |
- Gamma-Fay Teleacope
6. EE-17-8 KE Cosl
ficher of Fil'e 'B Ray Detector io | ] ] 9
59 1. LS-13-5 Migilah 3. E.01-3 Atoospheric (1 ST-31-8 Drop
Hultivser §2-1 - Cloud Phyoics Bymazies
Fovesher 1981 2. 5P-31-8 Space
Processing
28.5°/L00 k= 3 l;::.‘let iplca
L + L Pellct ceasing
Muzber of F/L's I 5 1 i] 1 Q [
519 1. CH=0La5 RFL Survay 1. BOE-OT Md
Multiuser §2-2 2 EO=20-§ Applications Radioceter/
February 1982 I=gging Rada~ Scatteromater/
3. CH-07-S Large Altimater
ST*/k00 k= Deplcy Antems

sn
Life Sclence {¥od 11)
April 1582

28.5°/370 k=
W e L Pallct

Musher of P/L 3 Exz

}. L5-09-5 Life Sclence
Dedicated Lad

Hod II
2. {Pallet TED)

=]

o]

o

’
» Table 5-2
SPACELAR MISSIONS PAYLOADS @
M55 (KG)/PRESSURE YOL (143) X PALLET AREA (ME)/OPERATIHG POWER (KW) (Contanued)
TEASH ’

"IASA Other £

Mission ®s a 25T B (Sesi grated)
s12 1 AP-06e5 APS (Atsow L. Plazca and magneto-
A¥FPS spheriz, Hegerto— apherle oxperizents
Axy 1562 sprerio and Flaszay vith Subsatellite

57%/260 % h25 k=
SW + 3 Pallets

dusber of PfL's |9

1= tpate)

= Zlectiron
Azcelerators

= uidar

= Fi Fover
Teansmirters

- Qptical and Flasos
Inats T

r‘i“

[

Si3 A, ES5-13-5 Minilak 1 TG=21-5 Juutile . 1. S5TE-10 Eeat Pipe .
Muttiuser 82-L Ixaging e Ipstes 2. EOE-OL Metrie Camera
June 39 3. SPE.0Y
Electrophoresis

559250 &= L. SPE-B0-85 Space
M+ 1 Pallet Progesalng

5 LSE-03 Sled-Vest
Kusber of PAL's 7 1 2 ‘o Fusetion i Q
S . L At fo, 2 (Ber 5 6)
Azl s, 2 {nzawze 508 ‘tew}
suly 1962
557370 3=

SH + 2 Fallets

Jusber of PiL's 0

£

=]

313
Evgus
Rugnst 1982

TED
{S¥ + 2 Fallcis)

“ha=ber of PIL's I é

i. Earth Vievlag Leb
(183}

(Aspumed)

B
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Table 5.2
SPACELAB MIESIONS PAYLOADS
55 (KG)/PRESSURE VOL (M) X PALLET ARFA (M®)/OPERATING POVER (KW) ({Comeluled)

sk
LTS = Other

Missica oss oA st = (Desigoated)
116 1. ¥0-19-5 MK IT 1. SPE-0)
Kultiuser 82-3 - Interferomater Xlactrophorfain
Scptanbor 1962 2, =163 Adapbive 2. SPI-B0-85 Bpice

- Hultibean Antenos Proceasing

55350 x= . 3. APZ-OT IR Radicmeter
1% + 1 Pallet k, 0L One-¥Wir Nav

Tuzher of F/L's i a8

o]

B

o

6. BOE-OT W
Radloeater)
Seattareaster)
Altivatar

G

sy
Lifa Sciences {Mod II)
October 1982

28.5%/370 =
L+ 1

Pallet
Faber of P/L's | 13

L. 15-09-5 Lifc Scletcen

2. (Pallet 7ED)

]

1. Advanced Life

Support Technology

]

o

518
Solar Ast./Mlgh Inergy
Norezner 1942 -

(120}
5 Pallets

Nuubar of P/L's [ T

3, §0-12-8 YWV Spectro-
ueliograph, X-Rey &ad|
5

peet:

2. 5oa2l IR Crya
Telescope

3. IUE Spectrogragh

%, Farrow Fleld
Chjectire
Spectycaraph

5. Low Ensrgy Ges=y
Ray Telescope

6. fonization
Bpectroneter

T- Xegatron-Fositi
i 7

Total throogh 1582

Naber of PfL*s  |a15 | .
Nev PiL'n 100 kz 20 15
Repeats E/L's 15 4 .1 10

- [1

EER

8

S5TS AVAILABILITY DATA USED IN THIS BASELINE

Tablg 5-3

Experuneng Segment

(1) 7/15/79 -

R Aft End Cohe (1) 7/15/79
Tunnel (1) 7/15/719
Aft Utlity Bridge {1y 7/15/79
Racka {16} 7/15/79
FPallets 1) 715479 (5} 9
Izloo {1} 9/15/79

f15/79

ESA Frec Hardware Initzal Buy Qn-Line
. Hardware On Lae Dates (CY) Dates (CY)
{Fm) (Flanned)
Core Segment {1) Tf15779 . (2} 579781

(2) 9721182
{2) 5/12/81
{2} 171783
{2} 5/9/82
{22) 3/19/81
{7} 9/27/80 {10} 11/14/81
{2} 12/20/81

(32) 9/9/81

{ ) Indicates the number of hardware ftema on-lins.
SHUTTLE ORBITER AVAILABILITY

Orb, 102
Orb. 101
Orb. 103

1979 Fum
Nov, 1980 Fum

Aug. 1981 Planned

RMCDOMNNELL DOUGLAS



5.2 RESOURCE REQUIREMENTS

Requirements for tramsportetion, data handiing,
and mission payload support resources (SIS, LRF,
HET, POCC, etc.} will be-presented for the NASA/
FASA-related missions plen {cargo msnmifests).
Requirements include a prelaminery flight schedule
{the cargo mamifest) rissions plan, netvors data
links, -and rates, and estimates of toial mission
hoursfday requirang payload ground support opere-—

tions, Regquarasiits shall be 1dentafied as to .
stotus; i.e., fiso {underlined) or planned. Regquire-
ments may be "best cstimates” snd need not be .

exacting analyses. Requirements will be oresented
by flight year and by system elerent {Shuttle,
Spacelab modules, racks, pallets, KSC-ETR, WIR,
Hetwork, and POSC). These requirements mey be com-
pared against the avarlsble or planned resources
as vwarrented to indicete support adequacy or need.

40
Teble 5-h
GRBITER MISSIOH KIT MANIFEST/UTILIZATION (Revision III)
MISSIOR KiT HO,*
1 2 ENIG 5 e |1 ) 9 1 n 12 13 ®
s |4
5 M
- = ,. ool n : | &
1= - w wa o ¢ =
@n | i 4 ] e g 1 4} [ e
HHAHRHAHMMEENE A R IFIE RN
ehlglz2lals|le|lBiud|d |22l & |3 ¥ | 2|2 222z |25 2
7 = w H a " = 2 5 3 ar z = Fis F4 F ot} g5
Sl E|2|2)g|e|5zlelala]s2)E .".'g B2 lm | g8 =55 ¢
= 4 galst}s Zw b 4 » = Z5 o =
I8 -3 I 3l uw 2 w g el o £ a
sa| s |E|Bl3|z|3(<fela(a|38|8 1985k 8|32 %
EFlw iz |E] o S|lajzfr |21 37l z |z zg | 2|2 | =25 | 28 ) we
wh | 2t8laja|Z||R}jua|C |G| O itz | 2258 | b=
HASA H glalElojatalglz|E|S|Ecl8 18 ae |68 %52]s% ]35S
MISSION z z|l&]1Z ua |3 | €3 2 g2 1 4 2192 o @
s 881z ¥z |B(E|5|3|8le|a| 82| ¢ |gdisk ||z |38 s |82 %
Al 1 | 1 . 2E | &a i
st T {2 | 2|1 Bl 1| e |58 1
9
]
AZ s [2 |1 1 g | aa 1
sz 8|2 |1 1 Al [ ERT TN 1
2
EN
s3 T2 i 2] 1l 1| sE |sA 1
121 el 1a
14t
A3 3 I Y 1 8E | 8A 1
54 Tz | 2 1 31 * 1 SE | 54 1
1
10l
Al a1 | 1 8E | 8a 1
s5 7 2 | 2 | 8l 1 | sE | sa 1
101
*NUKBERS IN THE COLUMAS REFER TG MISSION KIT DESIGNATION NUMBERS IDENTEFIED IN ATTAC 5
HUHBERS 1N THE COLUMAS REFER TC HED KIT DESISNATION CHARTS EXCEPT BRIGGE

41
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1OVOIAV "Hd -
SAR HOLY U WINYH JAONAN

(INIIRTYEL HY
= OLVWISHYN 210W3Y

13

{1 RO "H™ ONZ)
YHMALNY NIVD-H

12

BANHYH EHNCIAY

MIIYH UEMOS 2212

11

B To syl L OAND
SEFHOMNALXT HOTIN

10

ALEVM YLTI0
— NONALXE NOIFUIN

LrNOIBNTLXA NOISSIR

BLOIINF OINTE
NG LNV 13400

MENEIOH KIT NOL*

AN QI S NLVIO0A

Table 5-b

AN O JHIN)

FINAOW DRIADCD

L1 HILLVYOY VINNLL

FAISLOC-AIOTHIY

{018} SAIENENIDTHIY

L1 BNIC0D DAY

L1 TRIANYA HOLYIOYH

ORBITER MISSIQE KIT MANIFEST/UTILIZAYTOH (Revision III} (Continued)

{ALD) SSNILLIS T9IN

{ALD) FOMILLIE 30014

A1N30 D381 0091
¥ 0001 ‘009 ~ ELUN SN0

MISSICH

38

Igloo

Pallets

A
5A
1A
1A

5A

38
8E
BE
BE
1E
$E
11E
Double
Racks

Single
Racks

Aft
Utitity
Bridge

43

UMBERS IDENTIFIED 1N ATTACHED KIT DESIGNATIGN CHARTS EXCEPT BRIDGE
42

101
]

1
14

8l
Table 5-3

SPACELAB HARDWARE REQUIREMENTS BY FLIGHT

3l

‘Tunrel

Cone

Aft

Exp

Seg

Seg

Core

5/L
Fit Ho.
19
13
1h
15
16
17

“HUMBERS IN THE COLUMNS AEFER TQ MISSION KiT DESIGNATION KR!
18

FITTINGS SHOWN BY QUANTITY

37
L]
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Table 5-6
(I5SUE DATE) SPACELAB HARIWARE REQUIREMENTS SUMMARY

Inveatory Buildup Ruquinmentl'

Hardware Inventory Requirements

Year {CY) 1980 1981 1982

Gore Segment 1 2 2" (1) T/15/19 {2} 6/27/81

Exp. Segment 1 i z (1) 7/15/79  (2) 9/12/82

Aft End Cone 1 2 2 (1) 7/15/79 {2)8/5/81

“funnel 1 1 1 {1y 7/15 /7%

3Af U Bridge 1 z z () 7/5/19 (21 8/7/8)

Racks 16 3z, 8 (16) 7715473 (32} 12/ 7/80 (3B)5/3/82
Zpalleta 5 10 g {1y 7/15/79 {5) 5/31/80 (6) 6/13/81
Iglco 1 1 1 - (1) 7715479

1 Rack requirement exceeds Spacelab Planned Procurement by 6 racks.
Spacelab 3 reguires I double rack 6 months earlier than presensly projected.
Fallet requirement projects 3=month accelorated procurement of 3 pallets.

3aft Uity Beldge requirements i 1931, (2) exceeds avalable (1)

{10} 8/13 /81

1 1= 5Ll <7 SECOND CORE SEGMENT ON LINE
z 4 N__.-‘n——i SL 2
LR —==4 Mu-81-}
R/ —==ts1
£t =" Mu-51-3 .
s | —E=ATL1
T =315z
ne ——=- C ASTR
£ 7 — =] Mu-82-1
gt = my-g2-2
gh ¥ = ss
v
2 +
E! CORE SEGMENT == amps
A3+ 1 REQUIREMENT = Mu-az-4
] ———{oLEVELI-IV PRYSICAL INTEGRATION e
+ o LAUNCH
st +—== EVAL
t6 1 2 Mu-sz-3
17t ’ HE= Lse
19 ¢ f——=-{ AST HE
T 6 7 8 3 IRINI2! 2 3 4 &§ B 7 &4 8 @113 2 3 % £ & 7 B8 8 191112
-~ [(F-1-1-] CcRLCHNCAR MOMTHS b =1=}-1

Figure 5-1. {Ixzwe Dats) Spacelsh Con Sogrsant Utilization Timetina {Revasion 1N}

45
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5.3 NASA CARGO MANIFESES - DESIRED FLIGET SCEEDULE

Cargo Manifeats cowposed fron the Payload List will
be defined by NASA misaien nuher, duration, lawmch

site, orbits, and flight date (tentative or approved).

Cargo mandfests will designate the payloads and
major STS elements rmquired for a specific flight

{2 cargo manifest with e MAD authorized prime pay-

loed will become a f1light manifest under mission
Once epproved and assigned the
wission program office will be indicated,

maneger control).

ORIGINAT} PAGHTY
NF POOR QUALITY]

Teble 5-T
(ISSUE DATE) NASA MEISSIONS PLAN - FY 1980 TO 1982. CARGO MANIFEST
Hisaion Hission
Description Atitude Inc. Duration Progran
Tyear Miasion Date Conflguratica Page So.  'Paylosts and Agency (km}  {beg)  (Days)  Office Rezarks
1960 A Mxy  Shuttle LDEF, Retricral/QAST} 250 32 Coupled Mispices, Ete.
51 3l Spaceleb = TP First Spacelsh/0S3 250 ST
Az Sep  SSUS-D COE3/HOAR sm. 9
N sz Oct  Spacelab - P Second Spacelah /oSS 350 a5e
1561 $3 Jan  Spacelab - IAP Huit{-Uger B1-2/QA W 28 5
A3 Feb IS {2-Stage} STORMEAT/OA Sya. o
Shuttle Soft X-Ray = Deploy/0SS oo 28.5
Sk Har  Spacelsd = [4P Life Scicace {Hod 11/038 3Te 28.5
Ab Mgy  Shuttle Spage Processing/OA 0o 28.5
Vestibular 300 28.5 .
Funetion = Deploy 0SS
IS (2-Stage) SHIEX B/C/OAST 36,000/ 20
1,000
55 Jn Spacelad - L+P Multi-Uzer 51-3 kso 55
s6 Aug  Spacelad - LeP ATL Exphasis L50 50
a5 Sep  Shimttle 1DEF -~ Deploy 500 28 4
) BESS « Deploy 500 28.8
ST Sep  Spacclad — L4P Life Sciente k) 28.5
8 Get  IUB (2-5tage} Very Loug Basclint Inter. 1 —
Sauttle Oravity Prove B - Depley a0 33
. SH{ = Retriewal NS0 33
S8 Oct Spacelab = P Corbined Astroncey - - .
59 Xor  Spacclab « L+P Multi-Uzer B2-1 00 28.5
’mm—mm degignates headquarters wpProved f1ight or payload; undcrlfned year indlcates approval of all rlights for that year
"D ! cn Iaperi=ent Bel d fron ot Opportuwality.
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N - Teble 5-T
(ISSUE DATE) NASA MISSIONS FLAN - FY 1980 70 1962: CARGO MANIFEST {Continued)

Hissicn Miealon
Erasa DBeatription Altituwle Inc.  Duratien Progren
Yveur Mizsfon Date Configuration Page No.  'Faylosds nd Ageney () . (beg)  (Days)  Office
1562 AT Isn IUS (h-Stage) Qut=of=Eliptic Solar Eacape —
Chservatory
AB i s (h-Stage) Outer Flanet Eseape ==
Orbiter/Probe [Jupiter)
810 Feb = Spaceled - LaP HubtinUser 82-2 wo ST
- A9 Rpr  Shuttle EESS - Retrleval 5 20.8
s13 Apr  Spezelsh - L Life Sclence (Mod IT} 310 28,5
An Hey TUS {2-5tage) Djsaster Warning Syn. L]
Shuttle . LOEF — Retrieval 10 288
512 Hwy  Spacclab = 4P NS 2601025 5T
&r3 hn Spacelsd ~ IapP Hubtialzer §2.4 250 55
* sk Jul  Spacelad - L4P ATL Exphasis 1m0 35
Atl aug  TUS (2-Stage) . Yery Long Baseline Inter. 5,000 a
. Shuttle BESS — Depley 500 28.8
815  Aug  Spacclub 4P EVAL
516 Sep  Spacelab — IoP Mattifer 82-3 150 55
ST Oct  Spacclab - L Life Sclemee (Hod 11) 26,5
518 Wov  Specelsb - P Astr.fHigh Energy — --
a2 Dec  IUS (%-Stage} Saturn, Granus, Escape  —
Titen Prebe
A3 De:  Shuttle - WIR Earth Survey Saturh 017 951
Fyna, destgmates pproved flight or paylowd, underlined year Indicates approvel of all flights for that year.
48
Table 5-B
HASA EXFENDABLE EAUNCH VEHICLE HANNIFEST
[ClEcaman MARSHALL SPACE FLIGHT CENTER nast
NASA/lASA RELATED PAYLOADS FD33 '
PAOGRA BEVELORNENT EXPAIDABLE LAWGCH VEWICLE MANIFESR [
vAY 1976
. Listed by thight sequence I
< ) .
FY DATE [HO.* PAYLOAD TAME & AGEICY EXPENDASLE LAUIICK VLHICLE LAUNCH SITE
1977 1 EZPLORER/0SS DELTA
2 HRAO/0SS APLAS/CEHTAUR
3 IURIIER JUPITER SATURN/OSS TITAN/CINTAUR
L MARIIER T/PITER SATURI/OSS TITAN/CTUTAUR
5 EAHDSAT/OA DELTA
6 o065 (HoAn) DELTA
ki GOES (i0AA) DELTA
8  GOES/AH0AA DELTA
B E 1978 1  EYPLORER/0SS DELTA
a1 2 EXPLORER/OSS DELTA
’:f,' g 3 HEAOSOSS ATLAS/CEITAUR
Q.,- b N FIOHEER VEAUS/0SS ATLAS fCCTAUR
ga F] PIOJEER VENUS/CSS ATLAS /CENTAUR
- - 6 TIRGS filDAR ATLAS ¥
é ﬂ‘.‘? T SEASAT/0A ATLAS ¥
8 HOAAMOAA ATEAS P
E 8 9  GOES/iloAR DELTA .
S A
m E:;' NOTE  Underhings usiicate authoaged
S 3 e
* DES MGT REFRESENT SLICHT SEQUEMCE,
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Table 5-8
ASA EXPAIIDABLE LAUNCH VEHICLE MANIFEST {Continued)

[orcanitanan MARSHALL SPACE FLIGHT CERTER wamt
PD13
PROGRAM DEVELQFMENT HASA/IASA RELATED PAYLOADS 5ot -
EXPAUDABLE LAUNCH VEHICLE MANIFEST
EAY 1076
F{ DATE HO.% PAYLOAD NAME & AGEICY EYPAIDABLE LAVICH VEHECLE LAUNCH SITE
1979 1 LPLORER/0SS DELTA WTR
2 HIMBUS G/OA DELTA WIR
3 HoAA/0AA ATLAS F WTR
1980 1  H{PLORER/OSS PELTA WIR
2 EXPLORER/OA DELTA WIR
3 SOLAR Mid MISSIOI/0SS DELTA ETR
4 AEAG/OSS ATLAS JCENTAUR ETR
5 0AASIOAA ATLAS F WIR
6 GOESS{HOM) DELTA ETR
™ DOL3 hOT REPRESENT FLIGH. SEQLEMCE.
50
Table 5-8
HASA EXPSIDABLE TAUNCH VERICLE NANIFEST {Concluded)
OIL  TATIGH. RARSHALL SPAL_ rLIGHT CENTER ani
FASASITASA HELAYED PAYLDADS il
PROGRAM DEVELGRIZNT EXPADABLE LAGHCH VERICLE MATITFLST
~AY 1976
FY DATE  i0.* PAYIOAD AMT & AGENDY EXPAJDABLE LAVICh VERICLE LAWICH SITE
1981 1 E{PLORER/0CSS DELTA IR
2 TIRCS/ICAA ATLAS F WoR
3 LANDSHTSOA DELTA WIR
4 LOAASI0AA ATEAS F WIR
5 GOLSSUDAA DELTA TR
1982 1 LANIAR POLAR ORABITZR/0SS DELTA ETR
2 ZuVIRO HOJIITOR/0AA APLAS F WTR
3 SEASAT/OA KTLAS F WIR
i LhIDSETSOR PELTA WIR
5 LiOWASI0AA ATLAS F TR
6  ZARTH RESOURCES/OA DLETA WTR
* DOES hOT REPRESENT FLIGHT SEQUENCE.

51
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5.4 RASA MISSIONS AVAILABLE RESQURCES

The excess resources gvaileble for additional pay-—
loads over snd above those NASA and HASA-related
payloads planned to be flovwn are ipdicated in

Table 5-9. For the excess mass availsble, both the
belance of the lmunch performance capability (up) and
the belence of the noninal return landing limit
{32,000 1bg down) ere shown. These mass data,
together with the volumes available, outline the
deployment, retrisvel, andfor round trip [sortie)
payload grewth avpilsble on each flignt. The
unpressurized up and down volumes presented are
volumes availeble at the fuel bey diameter of 15 ft
(%.72m). HNo mpressurized volume was sssumed 1o be
availsble sbove the Spacelab tupnel or the pallet{s).
The up end dovn pressurized volumes available
represent rack availability only, as unused gpaces
in the Ordbiter cabin, Spaceledb ceiling, subfloer,

or center aisle were not ¢onsidered. Additionel
riseion margin informaticn is presented in &
Corments column.

52

Table

5-9

EXCESS RESOURCES AVAILABLE FOR ADDITIONAL PAYLOADS

AMASS tig] 2 voLume
NASA
MISSION UNPRESSURIZED PRESSURIZED
vear| o e vown | e pown | wp | pown|| aPower| apata | commenTs
1580 Al 29 400 7700 1,200 800 N/A NfA ~100% ~100% —_—
51 18,500 1,200 o o 15 | 15 ||mo TED —_
Az 26800 | 12200 775 735 nea | nia [ ~00% | ~100% | TBD ADDITEONAL VOLUME IDOWN) AVAILABLE IN
- SPACE VACATED BY SSUS DAGDES -
52 T8D Tap 284 234 N{A NiA 18D TBD LAUNCH PERFORMANCE = 26,800 ke {5/L MASS T80}
INOTE THIS IS A PALLET~OKLY S/ CONFAGURATION]
1w | s 15000 500 ° ° 52 | 53 [|mo TeD TWO DOUBLE RACKS ARE TWO SINGLE RATKS .
ARE EMPTY A
A3 1700 | 12600 222 1.200 Mia | onia || i0ex | <100% | orerves rETuRNS MYy, ExcePT FOR SHUTTLENUS
ATTACH AND STRUCTURE AND PAYLOAD RETENTICN
FITTINGS, ETC
4 15.900 23700 o ] o5 11 18D TB8D ASSUMES A 2 000 kg TRAMSITION RADIATION COSMIC
RAY DETEGTOR PAYLOAD ON A SINGLE PALLET
as 7,800 7200 497 ey nia | owa || 180 T8O ASSUMES A SPACE PROCESSING/OA PAYLOAD OF
4,784 kg ON A SINGLE PALLET ASSUMES 300 M?
VOLUME {DDWN) AVAILABLE WHEN VACATED BY
IVSISPHINX B/G
575
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Section 6: MISSION DESCRIPTICKS

Frovides a detexled description of a typical -
nission description 2-page layout. Each mission

description will consist of a standardized 2-page

spreed as shown on the followang peges. At a

rate of approximately W0 missions/year, LOO pages

Would be required for the mission descriptions.

It is antieipated this volume would be Lound in

& loose-leaf binder to facilitate making chenge »

pages,
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HASA MISSION 53 PREPARATION DATE: #2378

{NASA SPACELAB MISSION MO, 3 - 1081-1} REVISION DATE 101776
PROGRAM INFORMATION MISSION OBJECTIVE Space Processing ia pricary etphasis.*
o Science ¢bjective iy low gravity procesaing of blological material snd..
metallurgical samples .
iianned Launch Dat;e = 1-31-61 o Accocmodate large nusher of samples
ogran Office - HASA/OA o Enginsesring cbjective includes evaluaticn of cerrier 4 payload equipment

Mission Status - approved
Mission Assignments PAYLOAD DESCRIPTIONS ol heg Per Naas

Lead Center - MSFC {u32 TS parlondss [T, (xv)  (rgh ‘

- b = 5] = processing and sepsrziioc uf
:ﬁ::i:: g:?:g:ist a . * ‘1'::.2‘:":;:“ :;‘:?ugt:;:;: :r: Lt:.‘l:u;:,l‘nl 'q;:::::s . ERY aé W
- olutl T <ert €3 o roteing, eCirres or de Ll

POCC - TBD i?,.m“?r:nf.'“: :,Eﬁfm.ui stuifes + reck Bouled, St
STS psst tlrucus fiow and steticansy colud electmogbaresin wis,
= ;’;S n?[s . 3"5;:: :::::::r, :'p:ﬁ:‘”.',::.a beating axd levitatiog of TES ™

f b b_gps B B;BB TBD n:lur!l? in lov gavity, munaces, slactrompatis alt, {emata)
rbiter — . electrophoresis WAl
3) - N 1k T

Spacelsb - TED R et o A AL A g A ol .

HOC - TED . fegtiglote — TAck Pownted = c.oud COWDET, PLTpe, caTera
References o 35 The Srlense watiey ‘ﬂ”“‘ = rick pomted — blomeds s LR L)

Uiclogys specimens caged,
ST = Drop Dynandes (5=31-3) - stidy the dynazlcs, akape, 10 91 xR
formatien, and aodificatloe of £1114 droys in lew gravity -

Tack oxrted — drep gracrator, esswizle chaster, Mghting,

S/L 3 IMAP - SE~01Z-019-2H

-

dats systen
DEVE{,OPMENT SCHEDULE - S/L 43 Flt FACILITIES REQUIREMENTS SPECIAL EQUIPMENT
, FLIGHT EQUIPMENT
¥ = Approved 1ogT ewrgs - mae P R w
s = Sﬂgnitr.ed Fiscel fear : -ra-!!-.'- ruccs - —:...L -‘-l . R
Payload/Center | 16|77|78 79|80 | B P TR -
St - fln sLarben
51 Space Proces- . P
sing (SP-31) a¥ 2 : __:: _:i_: ?'-ﬂ"l—*:-‘
2. Pallet Space V] o S
Processing 4 . r:;"r--:c:.l... alt
SIIL #-|1 ® ol ruk tres
/3. ACPL {E0-01-8) o) H
| I I GROUND EQUIPMENT
sk, Life Science '
(1L-24) Al [ S
Y5, Drop Dynamies S/L Trin
{sz21) nt"—:" ettt LI
Def DevlInt WALL froegee )
Y6, Mission Pro). |A
1 56

AGE 18

ORIGINAT P

TWASA RISSION &3
PREPARATION DATE.9-23-T6
(MASA SPACELAB MISSION WO, 3 - MUBL-1) I REVISION DATE, 10-17-T§
MISSION DESCRIPTION CONFIGURATION
:’.la-.mch Sl;?t- Ks}(:'sc —lgﬁmwy_;v;?ﬁsww !wamm
ecovery Site - 4 LA
Orbit Inclinataon (Deg) - 26.5 Bt B I\ -
Orbit Altitude (Km) - 370 x 370 o -
Lounch Window = -1422 EST 3 O - ¢ o
Flt. Attitude -~ X/iV (Gravity Grad.) ol
Missior Duration = T days il LA —p s — -
Expmts. Reqmts. "G Limit 1.0E-l ] ﬁ..;;:;.%?"‘“" .
Point - Hone i
Orbit Maneuvers - Hone 3
Experiments Cperations: i
SP-31 - 120 hrs continucus at 1.3 kW prociiem']
AT SP(Pallet) ~ BD FArED _‘J
e . E0-OL = 22 hrs at 3.2 kW TN .
= Mlw2A « 20 hrs at 2.5 kW -— -
jj 57-31 « 10 hrs at 0.2 kW d AYLOAD CONFICURATION  TUNEL ADAFTEN TUMKEL
SAGwOoULE  PacET
D NETWORK REQUIREMENTS - Expmts. FLIGHT SUPPORT REQUIREMENTS WEIGHTS
@ ® TDRS - Ku-Band, < 250 Kbps *» Payload Fover, Avg. - 5 § ke WEIGHT SKELWPY - IG
& Vi - Deown Payload Pover, Pemk - 8.1 kW
[a= . vfigg Dugﬁ/(m.—z.\) *s Total ergy - 972 Iou famth Broy
[« a Link ( Y - ® ML-2A require 0.4 W Cost from Wlasloz ladependent OroSter Suppsrt 1389 1006
<O s Corman Expmts.} - Hene Specimen Loading at T-63 to
O # Total ifb/mission ¥ %000 R HECO'lfe_?r::u'i?D et :.;-(mhb Warlen lndriw;'!"'- w
B0 res Eum pover Long Hodule + Pasl wH e
[7] during operation (exalustr:; o T T
# Payload Specialists 2 to 3 Tranafer Tunnel a6 b
&? » Ex=ptz. Data Rate % 250 Kbps N o
Q & Orbiter p.,i_u.d I){eeardrr ~pacelws "isslon Dependent 560 1200
Filn Vault {Reck N
CROUND SUPPORT REQUIREMENTS . Tifiides Becosany (M-2A) Zgacelal Nodule faslont 2m wrr
# POCC - A/Y Data {Except 5T-31-8) Hat: ngh 1
> ¢ Halntein Low "6" (< 1.0E-4) aperlent cquiysont  350442hi3
# Prelaunch Power & IC to IE-2A during Expzt. operations Crew Tlus bqulpoent 208
frenm T-63.  Also Post-landing :m:: zt::hx\g“ 6n 1 ontirgency 08
R I(_:gl’gi-‘-‘éi“ a:;?m gEAP ) 108 » Peak Heating = 8 b ki apactich Fallrs Paslood b ovgpert L C A6
-1 3 ness 255 — ¥Exeludes pallet nounted spacs .
® Specimen Hold. Fac at Leh & Ree Sitel proceasing (TED), includes aft HISSI00 PAYLOD T7AL Lo Lhols
# Load Cryogenacs [SP-3) Freezer) Ilight deck at 0 3 1H -
[Mi-2A Freezer)

57

93

AMCDONNELL DOUGLAS,



HASA MISSION A-B
{IUs (4-STAGE) WITH JUPITER OUTER PLANET ORBITER/PROBE)

PREPARATION DATE 10-15-6]
AEVISION DATE

PROGRAM INFORMATION

Planned Launch Date: Januery 1962
{fixed launck window) , .

Program Office  NASAS0SS -

Mission Status. Planned: *

\Mission Assignments:

I Lead Center. JPL

I

H

Mission Maneger: TED .- -
Mission Scientast- TBD
POCC: JPL .

5TS Assignments:

i Hce: TED .

MiISSION OBJECTIVE
Inject the spacecraft into an Earth escape trajectory to crbit Jupiter
“end probve the planet’s atmosphere.

DEVELOPMENT SCHEDULE

H Fiscel Year
T 1€ 19 80 62 82

Miss:.on‘uanager

L

Def Dev Integ

Pi=23-A

PAYLOAD DESCRIPTIONS
Quter Planet Orbiter/Probe (Jup.} (PL=13-A):

Will determine Jupiter's atmospheric structure, elemental and isotopro
sbundences, and cloud charscteristics. Will meke remote measurements of
the characteristics of the atmospheres of some of its satellites. Will
refine measurements of the characteristics of interplanetary space. Frobe
instruments say include mess spgetrometer, temperature and pressure gages,
and accelercmeters; spacecraft bus instruments may include IR radjometer,
UV photometer, ete,

SPECIAL EQUIPMENT

FLIGHT EQUIPMENT GROUND EQGUIPMENT

TUS transport and handling
(pyro, solid motors, ete.)

o UL Support Structure/Interface o
o RTG Cooling Jackets

o Contamnation Shroud {jetzisonea) |© BTG handling (stcrage, caoling,

ete. )

NASA MESSION A-8
(1ws (b-STAGE} WITH JUPITER OUTER PLANET ORBITER/PROBE

PREPARATION DATE 10-15-6
REVISION DATE

MISSION DESCRIPTION

Launch Site. KSC
Recovery Site: KS©
Mission {Januery 1982)
IUS (k-stage) with PL-13-A
Shuttle Orbit:™
Inclination, 28.5
Altitude. 160 km
Payload Orbit:
C, = 80 kn?/sect
Mision Duration: 1 day
Lauach Window Duraticn: w 21 days

CONFIGURATION

1302
12:7I‘ ”

4 STAGE I
. e _/Lsr_‘;_w_sl_
s

VA NN

T \

014 MOTORS
PRONGER JUPITEH_/ \_REMOVABLE 033 MOTOR .
ORBITER PROBE PROTECTIVE TE M-3644
COCOON MOTOR
NETWORK REGUMREMENTS FLIGHT SUPPORT REQUIREMENTS WEIGHTS
o TDRS - S-band/X-bend {16 bps and [o Payioad Power (nene required
1200 bps) from Shuttle-~-payload supplies Tem {Kg) LAUNCH Do
o DSN - S-band/X-band (16 bps and oWn power via RTG) FIAST STAGE O IGN (07 F l.omem_;;:-; .“o_
hooo bps) (command R/T link © Date interface and checkout: SECOND STAGE @ IGN 10369 M
hooo vps) Digitel and Serial digital. THLAD STAGE © (GN 1208 0
o Total Mb/mssion {digital only) o CreJ requirements FOUNTHSTAGE @ 1G4 1219 o
r~ £0,000 (1) mission specialist PAYLOAD ADAPTER o o
{¢checkout /deploy) PIONLER JUPITER OREITER/PROZE 1400 o
o RTG cooling sHaguo 520 0
GROUND SUPPORT REQUIREMENTS SHACUD PRESSUAIZATION 218 < 215
o POCC = R/T Selective Data ATG COOLING are no
o RIG handling end installataion ATTACH STRUCTURE E1) 59
o IUS handling, mating, arming/ SHUYTLE INTERFACE 1974 1974
safing RETENTION FITTINGS 25 25
TOTAL FEETS) 2643

RRACDONNELDL. DOUGLAS
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NASA Misiien Ho. A6 3y ] FREPARATION DATE.20-15-74
{IUs [2 Stage] with VIE-I, Depley Gravity Probe-B, and Retrieve SHM) REVISION DATE
PROGRAM INFORMATION MISSION OBJEC'i:lVE .
Planned Launch bate = 10-1-81 a Inject very lmg baﬂfline interferometer into a solar orbit using a
Program Office = HASAJ0SS two-stage IU3 .
Hiooion f;ﬁ;n arg | PEaved ‘o Deploy Gravity Probe-3 Sntellite .
Lead Center i GSFC © Retrieve Solsr Maximmm Hiseion {SMM) Sntellite .
Mission Manager : TBD .
Hission Scientist: 'TBD d’
POCC » TBD
575 Assignments - "
STS Ops Mgr : TBD PAYLOAD DESCRIPTIONS i
Orbiter 1 TBD ¥Yery long beseline interfercoeter VLBI-) (AS-?S-}"«):
Ius : TBD Explorers ere small sutomated spacceraft that perforn speclal Inveatigations
McC : IBD at verring altitudes of galaetic end extrs-gelactic cbjects emitting in
H different reglons of the electromegnetic spectrum, This paylcad wilil
i operate in the microwave spectrun from & AU solar orbit.
! - | Gravity Prove-n (AP-ok-a): ‘
Will experimentally test Einstein's genersl theory of relativity by
DEVELOPMENT SCHEDULE measuring the precession of orthogonal Eyroscopes in earth orbit..
Solar max cission (80-03-A):
Figcal Year Will measure brightness of selected soler phencusne visible in the UV,
17,18, 79,80, 81, B2, X-vay, and Gamma-ray reglons using GS0 cless spngecra.tt. Specitie study
Tnt of Corena/Chremosphere interactions and other theracteristics.
AS-25-4 e
AP-Oh-p A SPECIAL EQUIPMENT
Dev L' Rer. FLIGHT EQUIPMENT GROUND EQUIPMENT .
50-03-4 ops o IUS Support Structure } o IUS - transport and handling
0 Experiment retrieval/attach © GNp and I, leeding, veat and
. 1| Mission Menager Apt. A4 atructire MRt Reptin »
© Pallet, platform, and attach © SIM refurbishment facilaty
structure .
60
AASA Mission A-6 PREPARATION DATE 11/15/16
{1Us [2-stage] with VLBI-i, Peplos Gravity Probe-B, and Retrieve SMM REVISION DATE.
MISSION DESCRIPTION CONFIGURATION w SeEEn %A ™
Launch Site = KsSC Y2 ooty \ Am—m:
Recovery Site = XSC . =
Mission (October, 1961) CONPIGLRATION |
IUS {2-stage) with AS-25-A . = i +
Deploy: AP-Dh-s # =
Retrieve: SMBEA L
Orbit Inclination (Deg)
ASuD5-4: - s I
AP-Ol-A; 33 M otaioaune O RSO
S0-03-A: 33 _]| Yl:‘i%:ﬂ&"’“"“ sumcar S
Orbit Altivude (m), oty FAN
AS=25=A: Co=26Km" [sec B Zinanon .
APuQl-As hgo e
50=03-A: UGo
Mission Duratfon = T days v
Orbit Maneuvers: 1Y ' 1Y '
Shuttle to pownt AP-OL-A at guide | — e
star before release,
Shubtle retrrevel nsneuvers FLIGHT SUPPORT REQUIREMENTS WEIGHTS {xg)
{S0-03-A}.
NETWORK REQUIREMENTS @ Paylosd Pover, fvg = LOOW 1TEm L LAUNCH  Bowd
’ o ;q{ﬁa;ll’werkge;l‘:; (1BD)W FIRST STAGE S @ Icu w9
ND STAGE 1US G IGN o
o STDH — S-Band v 3000 bps : tha Intggce and On-orbit SHUTTLE INTERFACE (108 1657 1687
p TDRS - S~Band v 12 Kbps e PAYLOAD ADAPTER ~ G B
o DSK - S-Band = {TBD} Xbps checkout VERY LONG BASELINE INTER sor ]
o Cocmand Link (Expmts) < 3000 bps o Lrew requirenentsiui GRAVITY PROBE B €50 o
o Total Mb/mission % 60 (1) taesion specinlise LT ]
(ggig:’jagiplw ATTACH STRUCTURE 80 80
GROUND SUPPORT REQUIREMENTS i SOLAR MAXE UM MISSION {SMM) 0 1580 .
ATTACH SYRUCTURE BG4 B6d
POCC = /T Bata THERMAL CONTROL & PWR OIST
o -
o Load Cryogenics {Li,, G"a) RETENTION FITTINGS a0 420
¢ Prelaunch pwr and EC PSS 45 _ 45
¢ Payload ordinance and gafing 1aTAL 10221 5448
o Cleanliness Clasz = 10,000
51 + P AGE 1S
ARICTNAD guALITY
95 oF
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Section T:

PAYLOAD IHDEX

Provides a S5-year payload index arranged by flight

date withic each discipline.

separated into two partsa:
end (2} non-Spacelab payleeds,

The index will be

{1) Spacelab paylosds,

!

1

575 MISSIONS:

Tgble T-1

5-YEAR SPACELAR PAYLOAD INDEX

U

P/L i P/L P/L
Ref Ret Red
Ho. Payload |Missicns |Ho. Payload Missions § lo. Paylcads Missions
o5 o, nsT
Fhysies & Astronomy Weather
12,15,
25,1%
Environrent
Life Sciernce Rescurces
. .
(*]
,45@} Commmication oSF
&, &
i A
% v -
L= (o
e,
: [
4l . |
™ 3
]
. Space Proc Jther
¥ -
s -
L]
{ ’
53
- .
R &
L 96




Table T-2

5TS MISSIONS: S5-YEAR NON-SPACELAB PAYLOAD INDEX

P/T, P/L P/L
Ref Rel Rer
Ho. Payload . Mizsicns [Ho. Payload Missions | Ho. Payloads -|Massions

0S8 04 QAST

Physics & Astronomy Weather

17,28,
. 35,64
'“'0?5
" Msrg Environment 0SF
In £4 PF’-‘G S ——
CH bjg T p,
st-‘m,_w‘;?‘s
Planetary Resources Jther
Communication
Life Seience
64
D ?P’(:;Eﬁ
@
97
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PRECEDING PAGE BLANK NOT FILMED

Appendix D
EARLY SPACELAB MISSION ASSIGNMENTS (TASK 2.1A)

"y
o)

This appendix contains the methodology and results of evaluating when
Mission Managers should be assigned to the early Spacelab missions. This
js presented in Section D-1. This methodology was then exercised upon
NASA's request for the determination of Mission Manager scheduling for the
early STS automated payloads missions (Non-Spacelab, NASA/NASA-Related
Missions). These results are contained in Section D-2.

D.1.1 Early Spacelab Mission Manager Assignment Results

Scheduling assessments for missicn approval and mission manager assignment
dates are summarized in Figure D-1 for the first 19 Spacelab missions. Mission
approval analyses and documents are required prior to these dates. Firm mis-
sion start dates and schedules should be based on the results of the mission
approval analyses for each mission. Mission approval leads to the definition
phase and, as indicated, mission implementation (detailed planning, hardware
development, etc.)} begins 10 to 18 months Tater. As indicated in Figures D-1
and D-2, the first six missions should be approved at this time (March 1977},
with two more missions (7 and 8) to be approved in 1977. The busiest year is
1978 when seven missions require approval - mostly in the Tast quarter. By
the last quarter of 1979, all of the first 19 missions should be approved.
The methodology could be updated-by experience-before that date and then sub-
sequent missions {e.g., 1983 through 1985) assessed.

D-1.2 Early Spacelab Missions Assignment Methodology

The lead times for payload approval, funding, development, and integration
activities can be substantial for some of the planned STS payloads.
Therefore, as shown in Figure D-3, one of the initial study efforts was

to define the tasks, functions, and scheduling with associated rationale
for mission manager assignment of early Spacelab missions. This involved

g
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Figure D-1
EARLY SPACELAB MISSIONS SCHEDULING SUMMARY
TASK 2.1A

OBJECTIVE: DEFINE THE SCHEDULING AND RATIONAL FOR THE MISSION
MANAGER ASSIGNMENT FOR EARLY SPACELAB MISSIONS

22799
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*COMBINED WITH NO, 5 IN OCT 76

A, MISSION APPROVAL AND MANAGER ASSIGNMENT,
ATP MISSION DEFINITION

A ATP MISSION IMPLEMENTATION, PAYLOAD SELECTION

CONCLUSION — MISSION MANAGERS SHOULD ALREADY BE APPOINTED
FOR SPACELAB MISSIONS 1 THROUGH 6 {(AS OF MR 1977)
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| Figure D=2 . 22697
EARLY SPACELAB MISSION MANAGER
- ASSIGNMENT RESULTS

1ol

SPACELAB STS FLT FLT | MISS ION MGR

NO. NO. DATE PAYLOAD ASS IGNMENT

1 8 JUL 80 FIRST SPACELAB (L+P) 1975 -3 QIR

2 10 OCT 8 | SECOND SPACELAB (P) 1975 -4 QIR

3 12 JAN 81 | MULTI-USER (NASA) 1976 - 1 QIR

4 14 MAR 81 | LIFE SCIENCE (MOD 1) 1976 - 3 QTR

5 17 JUN 81 | MULTI-USER (NASA, ESA) 1977 - 1 QIR

6 19 AUG 81 | ATL EMPHASIS 1976 - 4 QTR

19 a8 NOV 82 | ASTR/HIGH ENERGY 1978 - 4 QTR

CONCLUSION - MISSION MANAGERS (AS OF MARCH 1977) SHOULD ALREADY
BE APPOINTED FOR SPACELAB MISSIONS 1 THROUGH 6
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Figure D-3
EARLY SPACELAB MISSION ASSIGNMENTS

OBJECTIVES:

TO DEFINE THE SCHEDULING AND RATIONAL FOR MISSION MANAGER
ASSIGNMENT FOR EARLY SPACELAB MISSIONS

APPROACH:
1) DEFINE THE ROLES AND FUNCTIONS OF THE MISSION MANAGER

2) DETERMINE SCHEDULES FOR MISSION MANAGER FUNCTIONS FOR

THREE BASIC CATEGORIES OF MISSION PAYLOAD MATURITY/COMPLEXITY

3) DEVELOP A METHODOLOGY FOR ASSESSING THE PAYLOAD MATURITY/
COMPLEXITY

4) DEVELOP A METHODOLOGY FOR ASSESSING THE IMPACT OF PAYLOAD
MATURITY/COMPLEXITY ON SPACELAB MISSION CATEGORIES AND

SCHEDULES |

5) UTILIZE THE METHODOLOGY Tb ASSESS ASSIGNMENT LEAD TIMES FOR
THE EARLY SPACELAB MISSIONS

22711



defining the roles and functions of the mission manager, schedules for his
activities, a methodology for assessing payload maturity/complexity and
assessing the impact on schedules, and an evaluation of assignment lead
times for the early (first two years) Spacelab missions using this
methodology.

The major assumptions and guideiines used in the analysis of early Spacelab
mission assignments are shown on Figure D-4., Most are self-expianatory.

The methodology used to determine the Tead times needs further clarification.
For each mission, twelve (12) payload related characteristics (such as
payload complexity, payload integration, Spacelab configuration impact,
mission flight plan, crew/training, ground operations/support, etc.)

have been identified and ranked with respect to percent application in

each category of payload/mission complexity (I, II, III). The values
derived for each characteristic were then summed, averaged, and used to
calculate the months of lead time for that payload mission. Using the
flight dates defined in the mission model, one can then determine the

actual month and year that mission approval and mission manager assignment
‘shoyld be made. This is the approach that was taken, however, it is not

the only approach that could be appiied, and, as such, it is considered to
be only a rough guide to the timing required for mission manager assignment.
More specific information and samples of the application of this methodoiogy
are given Tater in this presentation.

The methodology shown in Figure D-5 for assessing lead times for initiation
of Spacelab missions development--specifically assignment of a mission
manager and initiation of mission definition--is based on the bottom-up
lead time analysis for three basic categories of missions and on an assessment
methodology for evaluating each mission against a set of characteristics
relative to each of the three basic categories. The methodology, while
using objective factors, is basically an ordered array of subjective
evaluations systematically defined and combined to produce a lead time
value for each mission assessed. The methodology obviously cannot, and

is not intended to, provide a rigorous schedule or Tead time assessment
which a specific mission project schedule analysis could provide. Rather,
the intent is to provide a simple and easily applied visibility too} for
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Figure D-4
MAJOR ASSUMPTIONS AND GUIDELINES FOR
EARLY SPACELAB MISSION ASSIGNMENTS

22112

® FARLY SPACELAB MISSIONS COVER THE FIRST TWO YEARS OF SPACELAB OPERATIONS
© A MISSION PROJECT BEGINS WITH THE APPROVAL OF THE MISSION APPROVAL DOCUMENT
© MISSION MANAGER SHOULD BE ASSIGNED PRIOR TO FINAL EXPERIMENT SELECTION

® EVALUATION APPLIES TO MULTI-DISCIPLINE OR MULTI-PAYLOAD MISSTONS
DURATION (MONTHS)

® GENERIC CATEGORIES OF PAYLOAD/

MISSTION COMPLEXITY: PRELIM. DEFIN.DEFINITION[DEVELOPMENT TOTAL
) _ PHASE PHASE PHASE
| - NEW COMPLEX MISSION 7 11 a2 60
Il - OPERATIONAL MISSION WITH 6 6 30 a2
NEW PAYLOADS OF MODERATE
COMPLEXITY
11 - OPERATIONAL REFLIGHTS ] 5 24 34

e METHODOLOGY - FOR SPECIFIC PAYLOAD CHARACTERISTICS (12), DETERMINE PERCENT
APPLICATION IN EACH CATEGORY (1, 1, 111); SUM; NORMALIZE; CALCULATE LEAD TIME
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EARLY SPACELAB MISSIONS ASSIGNMENT METHODOLOGY

Figure D-5
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planning purposes and the initiation of mission approval analyses. The
mission approval analyses will include the project schedule analysis to
define/justify the necessary mission project lead times and schedule
milestones.

The mission manager‘s functions and the associated products for each phase
of mission development are indicated on Figure D-6. The first three
tasks represent an updating and detailing of the information contained

in the Mission Compatibility Analyses and leads to generation of Payload
Interface Documents (ICDs) and Payload Support Requirements Documents
(PSRDs). As mission manager, he is responsible for mission project
management and reporting and maintains Level II control of the mission.
The mission manager is responsible for supporting the carrier operator

in the analytical experiment integration and for development of mission
{payload) operations plans. He manages development of mission peculiar
support hardware, Level IV integration, and provides support to Tlaunch
site payload integration. He manages mission payload operations during
flight and supports post fiight payload operations and data distribution.

The Generic Mission Project Phasing shown in Figure D-7 summarizes the

mission development milestones and relates these to the mission manager's
functions by project phase. Thus, the mission manager, on assignment at
mission approval for implementation, prepares the initial project plan for

the mission and the Announcement of Opportunity (AO) release during prelimi-
nary preparations; following PAD approval, he manages mission definition and
updates project plan documentation. During this phase, he develops the Payload
Support Requirements Document (PSRD) initial input to the Spacelab Integrator
for anlaytical experiment integration (AEI) activity. (This is subsequently
updated twice--at the mission CDR, and prior to start of hands-on integration.)
A key schedule driver is the need to provide mission definition to the STS
operators by two years prior to flight to allow adequate time for development
of detailed planning (ground and flight), training, and implementation.
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Figure D-6

EARLY SPACELAB MISSIONS ASSIGNMENT
MISSION MANAGER ROLES AND FUNCTIONS

FUNCTIONS®

MANAGE PAYLOAD DEFINITION AND INTERFACE
MANAGE INTEGRATED PAYLOAD MIiSSION PLAN-
NING AND INTEGRATION REQUIREMENTS ANALYSIS
MANAGE MISSION PAYLOAD PROJECT PLANNING
AND IMPLEMENTATION

MANAGE MISSION OPERATIONS PLANNING

MANAGE MISSION lMi’LEMENTATION

@O0 COPEe OPOOEO OO S0 e

PRODUCTS

PAYLOAD MANIFEST
EXPERIMENTS SELECTION

PSRDs {FLIGHT AND GROUND)
PAYLOAD ICDs

PROJECT PLAN AND REVIEWS
BUDGET AND POP RESPONSE
LEVEL H CONTROL

AEI/COMPATIBILITY
CPSE/GSE/EQUIPMENT

PAYLOAD CHECKOUT REQUIREMENTS
PAYLOAD OPERATIONS PLANS
INTEGRATION PLANS

TRAINING PLANS

MISSION GSE/SOFTWARE
PAYLOAD CREW TRAINING
INTEGRATION (1V)

LAUNCH SITE PAYLOAD SUPPORT
FLIGHT (MISSION OPERATIONS)
DATA DISTRIBUTION
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MISSION PROJECT PHASE

P
MANAGEMENT MILESTONES
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Figure D-7 22800
SPACELAB PAYLOADS GENERIC MISSION PROJECT PHASING
PRELIMINARY  [DEFINITION IMPLEMENT OPS
APPROVE APPROVE & APPROVE
MISSION PAD
ASSIGN APAD A|PAD ADATA
AA/CTR DIST
ASSIGN A PROJ. PLAN A |UPDATE PLAN
MISS. MGR
AATP AATP ACDR TFLT
A AO AP/L & AINTEGRATE
RELEASE | EXPMTS SEL., P/L
APSRD-1 A2 A3

MISSION MANAGER FUNCTIONS
1. MANAGE P/L DEFINITION AND INTERFACE
2. MANAGE INTEGRATED P/L MISSION PLANNING

3. MANAGE P/L INTEGRATION REQUIREMENTS
ANALYSIS

4. MANAGE MISSION PROJECT PLANNING AND
IMPLEMENTATION

5. MANAGE MISSION OPERATIONS PLANNING

5.1 ANALYTICAL EXPERIMENT INTEGRATION
5.2 DETAILED OPERATIONS PLANS

6. MANAGE MISSION IMPLEMENTATION

L JUPDATES

| bREPARE |

PRELIM.




There are three different mission categories used in the assignment methodol-
ogy differing by the maturity/complexity of their configurations, payloads,
experiments, operations, crew, and requirements. As indicated in Figure
D-8, a Category I mission is essentially a completely new mission in all
aspects, while a Category II mission primarily-uses standard or previously-
tested configurations and operations--although new payioads, experiments,
and crew may be involved. Category III is a reflight of the same (or
stightly modified) payload to the same or similar flight plan but new
experiments, PIs, and even crew may be allowed. Assessment of these
criteria is a matter of experienced judgement by personnel familiar with
the mission. Seldom would a specific mission fall completely in a single
category--assessment of each mission characteristic is proportioned between
the categories and the summation of the individual assessments in each
category are converted into lead time requirements.

Detailed task scheduling was prepared for the three different mission
categories. The scheduling of the Mission Manager's top 1evel functions
were performed in each case. The tasks have been correlated with the
May, 1976 Spacelab Program schedules as well as various planning
schedules,

The various tasks and functions which the Mission Manager must perform/
manage or interface with are delineated in Figure D-9 under six top level
functions along with schedule estimates (in months to taunch) for each
task. Scheduling of tasks were constrained to planned or logical predecessor/
successor sequence and/or to already fairly firm milestones (e.g., start
Level IV integration, start operations planning, etc.). This figure
presents schedules for a Category I mission, indicating that up to 60
months-or five years-prior to launch the mission should be assigned

to a mission manager to initiate development. Category I schedules are
based on Spacelab Missions 1 and 2 master schedules. The 60-month lead
time is sufficient to allow on-line (post-approval) payload development.
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Figure D-8

EARLY SPACELAB MISSIONS ASSIGNMENT
MISSION CATEGORIES

228177

CATEGORY | - EARLY MISSIONS (E.G. S/L 1-6), OR COMPLEX NEW
MISSIONS/PAYLOADS (E.G. AMPS)

- NEW OPERATIONS/INTERFACES/EQUIPMENT

CATEGORY Il - OPERATIONAL MISSIONS
- MODERATE COMPLEXITY, NEW PAYLOADS

- PRIMARILY USING STANDARD OR PREVIOQUSLY DEVELOPED
OPERATIONS /INTERFACES/EQU [ PMENT

CATEGORY 111 - OPERATIONAL REIfLIGHT
- SAME MISSION AND PAYLOAD (INTEGRATED)

- SAME/SIMILAR OPERATIONS/INTERFACES/EQUIPMENT;
NEW EXPERIMENTS
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Figure D-9 22803

SPACELAB PAYLOADS MISSION MANAGER

MISSION CATEGORY |

TOP LEVEL ROLES AND FUNCTIONS

FUNCTIONS

MONTHS TO FLIGHT FLT

MANAGE P/L DEFINITION AND INTERFACE
MANAGE INTEGRATED P/L MISSION PLNG.

MANAGE P/L INTEGRATION REQMTS
ANALYSIS

MANAGE MISSION PROJECT PLNG. AND
IMPLEMENTATION

MANAGE MISSION OPERATIONS PLNG.
5.1 ANALYTICAL EXPMT. INTEGRATION
5.2 DETAILED OPERATIONS PLANS
MANAGE MISSION IMPLEMENTATION

6.1 DESIGN/DEVELOPMENT OF GSE &
FSE (P/L MISSION PECULIAR) '

6.2 DESIGN/DEVELOPMENT OF SOFTWARE
{(P/L MISSION PECULIAR)

6.3 SELECTION/TRAINING OF PERSONNEL
6.4 LEVEL IV INTEGRATION

6.6 SUPPORT LAUNCH SITE INTEGRATION
6.6 MISSION EXECUTION

60 48 36 24 12 0




Figure D-10 presents the mission manager assignment lead time for standard
operational (Category II) Spacelab missions. Lead time requirements

for Category II is 42 months or 3-1/2 years. The major reduction from
Category I schedules are in mission operations planning and implementation/
integration. This category would not allow time for development of major
new items of mission peculiar equipment or major new payloads (on-Tine).

Figure D-11 details the lead time (34 months) for reflight missions. Cate-
gory III Tead time is based on flying the same integrated payload

over essentially the same mission profile and operations timeline; however,
some variations within mission margins are acceptable along with new
experiments and new crew (training).

A summary of the preceding results for the three basic mission categories
is shown in Figure D-12 and relates them to the key mission development
milestones. It can be seen that the largest single reduction in lead
time occurs in the Level IV integration time.

To assess the space missions against the basic mission categories, a set
of twelve mission and project characteristics were defined and assessed
against each category. Figure D-13 presents the characteristics represen-
tative assessment against each basic category. The Spacelab configuration,
for instance, may be new - i.e., never flown before - or a tested (flown)
standard. Individual or integrated payloads may be new and complex, new
and simpler, or have flown before on a similar mission. Interfaces may

be standard with ample margins or new and complex. Key personnel -

Mission Manager, P.I.'s, crew - may be new or experienced. A mission

with many different payloads, experiments, andfP.I.‘s will tend to be

more complex and difficult to integrate. The aséessment of each
characteristic in each category is intended as a guide to ordered
assessment and not as a rigorous condition to be imposed on the assessment.
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Figure D-10
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SPACELAB PAYLOADS MISSION MANAGER

TOP LEVEL ROLES AND FUNCTIONS
" MONTHS TO FLIGHT

FUNCTIONS

MISSION CATEGORY il

24 12 0

MANAGE P/L DEFINITION AND INTERFACE
MANAGE INTEGRATED P/L. MISSION PLNG.

MANAGE P/L INTEGRATION REQMTS
ANALYSIS

MANAGE MISSION PROJECT PLNG. AND
IMPLEMENTATION

MANAGE MISSION OPERATIONS PLNG.

5.1 ANALYTICAL EXPMT. INTEGRATION
5.2 DETAILED OPERATIONS PLANS

MANAGE MISSION IMPLEMENTATION

6.1 DESIGN/DEVELOPMENT OF GSE &
FSE (P/L MISSION PECULIAR)
6.2 DESIGN/DEVELOPMENT OF SOFTWARE
(P/L MISSION PECULIAR)
6.3 SELECTION/TRAINING OF PERSONNEL
6.4 LEVEL IV INTEGRATION
6.5 SUPPORT LAUNCH SITE INTEGRATION
6.6 MISSION EXECUTION




—ﬁ,—;snoa FTINNOADY
7

143

Figure D-11 22301
SPACELAB PAYLOADS MISSION MANAGER

MISSION CATEGORY HI

TOP LEVEL ROLES AND FUNCTIONS

MONTHS TO FLIGHT
FUNCTIONS 60 48 36 24 12 0

MANAGE P/L DEFINITION AND INTERFACE
MANAGE INTEGRATED P/L MISSION PLNG.

MANAGE P/L INTEGRATION REQMTS
ANALYSIS

MANAGE MISSION PROJECT PLNG. AND
IMPLEMENTATION

MANAGE MISSION OPERATIONS PLNG.

5.1 ANALYTICAL EXPMT. INTEGRATION
5.2 DETAILED OPERATIONS PLANS

MANAGE MISSION IMPLEMENTATION

6.1 DESIGN/DEVELOPMENT OF GSE &
FSE (P/l. MiSSION PECULIAR)
6.2 DESIGN/DEVELOPMENT OF SOFTWARE
(P/LL. MISSION PECULIAR)
6.3 SELECTION/TRAINING OF PERSONNEL
6.4 LEVEL IV INTEGRATION
6.5 SUPPORT LAUNCH SITE iINTEGRATION
6.6 MISSION EXECUTION
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Figure D-12
SPACELAB BASIC MISSION CATEGORIES
DEVELOPMENT LEAD TIMES

22796

MONTHS TO LAUNCH

MISSION CATEGORY 6'0 48 36 24 12 0
CATEGORY | ~ EARLY MISSIONS ' IMPLEMENT/INTEGRATION

(E.G., SL 1-6) OR COMPLEX 12 3 DEFINE 4 6 ‘
NEW MISSIONS (E.G., AMPS) A i A / i
PAYLOAD DEV. ON-LINE

CATEGORY Il -- OPERATIONAL L
MISSIONS, MODERATE COMPLEXITY, IMPLEMENTAINTEGRATIO

NEW PAYLOAD, STANDARD OPS 1 2 3|DEF. 4 : 5 6 |7 8
INTERFACES AA__A A A_A A A
PAYLOAD DEV. OFF-LINE OR MINIMAL

CATEGORY il — OPERATIONAL IMPLEMENT/INTEGRATION
REFLIGHT — SAME PAYLOADS/CARGO 1 2 3 DEF./4 56 |7 8
MANIFEST AM_A__A A A A A

(NEW EXPERIMENTS.)

NOTES: (1) MISSION MANAGER ASSIGNED
(2) PROJECT PLAN SUBMITTAL TO AA
(3) PAD APPROVAL AND FUNDING RELEASE, START DEFINITION
{4) START MISSION IMPLEMENTATION {PAYLOAD SELECTED)
(5) START LEVEL IV INTEGRATION
(6) START LEVEL Hi/I1 INTEGRATION
(7} FLIGHT OPERATIONS
(8) POST MISSION REPORTS
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Figure D-13

SPACELAB MISSIONS CATEGORIES
CHARACTERISTICS

MISSION CATEGORY

LEAD TIME - VALUE (MONTHS)

PAYLOAD DEVELOPMENT (PRIMARY)

CHARACTERISTICS
SPACELAB CONFIGURATION
PAYLOADS {INDIVIDUAL INSTRUMENTS ---)
INTEGRATED PAYLCAD
EXPERIMENTS
MISSION FLIGHT PLAN
PAYLOAD INTERFACES/ACCOMODATIONS
PAYLOAD RESOURCES TIMELINE
CREW (PERSONNEL)/TRAINING
GROUND OPERATIONS AND SUPPORT
MISSION MANAGER
EXPERIMENTERS/PI'S

i
OPERATIONAL

INCLUDES EARLY PHASE AND
DEVELOPMENT MODERATELY
MISSIONS AND NEW COMPLEX NEW
COMPLEX PAYLOADS | | PAYLOADS

60 * 42

ON-LINE OFF-LINE

NEW STD

NEW/COMPLEX NEW

NEW/COMPLEX NEW

NEW/COMPLEX NEW

NEW/COMPLEX STD

NEW/COMPLEX STD/MARGINS

NEW/COMPLEX STD/MARGINS

NEW/COMPLEX STD

NEW/COMPLEX STD

NEW NEW/EXPERIENCED

NEW NEW/EXPERIENCED
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OPERATIONAL
REFLIGHT -
SAME PAYLOADS

34
N/A (OFF-LINE)

SAME

SAME

SAME

NEW/SIMILAR
SIMILAR
SAME/MINIMAL
SIMILAR
SAME/SIMILAR
SAME/SIMILAR
SAME/EXPERIENCED
NEW/EXPEREIENCED



Definition of Characteristics

1. Spacelab Configuration —- The first time a specific S/L configuration is

used it ranks a new (I) - this applies to the major elements, e.g., long
module plus one pallet, etc. If one of the "standard" S/L cdnfigurations,
subsequent uses are assessed a II (operationsl) or ILI (if same cargo
manifest, kits, ete.).

2. Payloads - Individual payloads are assessed as to whether they are new
peyloads (never flown) or reflights.' The payload assessment is spiit into
the percentage that individual instruments fit into each category. Thus,
for a group of 6 moderately complex paylecads, 3 of which have flown before
the assessment is 0.5 (IT) and 0.5 (III). For early missions (up through
mission 6) and new complex payloads (e.g., solar fine pointing), on-line
development Category I is indicated.

3. Integrated Payload - Integrated payload characteristic is assessed as a

single element - i.e., an integrated payload of instruments, each of which
have flown before but not together, is primarily a new (II) payload. Only
a group of instruments that have all flown together before in essential
the same configuration (same cargo manifest) can be completely evaluated
as a reflight (III). '

L, Experiments - Experiments can be new in any of the three categories -
they are essentially associated with the categories of their individual
instruments (which may be new or reflights). This characteristics is
provided to reinforce and/or modify the payload categorization and allow
that reflights (III) can accept new experiments. Experiments assessments
should reflect the newness or complexity of payload operations and their
pbtential impact on mission development requirements.

5. Mission Flight Plan - This assesses the degree of difficulty of the mission

flight profile and attitude requirements -~ e.g., extremely low-g flight,
complex mutliple maneuvers or attitudes requirements would be assessed in
Category I, at least for early missions. More standard or developed pro—
files would be Category II, a simple standard or repeat profile, Category
IIT. As for the other .characteristics, assessments can be split (propor-
tioned) among the categories.

6. Payload Interfaces/Accommodations - This characteristic allows assessment

of the complexity and difficulty of accommodating the integrated payload
interfaces - between payloads (compatibility) and with the S$TS/Spacelab.
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L
Volume, mass, and c.g. margins, number of individual payloads and theilr

size/requirements/complexity, etec., are factors to consider in assessing
the interface accommodations. This characteristic assesses payload

. vhysical and environmental accommodation reguirements (e.g., dimensions,
mass,_cleanliness, acoustics, etc.) Generally a new, complex payload -
emphas®s is on accommodating the integrated (total) payload — would be
Category I, a simple or moderately complex payload which has flown befove
(on STS) would be Category III. Requirements for on-line development of new
mission support equipment - not already initiated - requires Category I
unless very simple item or modification of existing equipment (Category II)%
Category III allows only minor mods/updates. Assessment may be propor-
tioned between categories but longest lead time assessment should dominate.

7. Payload Resources Timelines - This assesses the resource requirements that

the integrated payload imposes on the S8TS/Spacelab. New payloads imposing
high power, heat rejection, data stream, etec., requirements on the STS
subsystems are assessed in Category I and/or II - depending on the margins
and complexity fimeline, multiple demands, ete.). Resource requirements
within standard allowance and margins would be Category II. Payloads
requiring special or new flight support equipment (APPS, IPS, etc.j would
tend toward Category I. Assessment may be proportioned between categories
but longest lead time assessment should dominate.

8. Crew/Training - This assessment characterizes the crew size, complexity of

crew flight operations, and crew requirements. Multi-discipline mi.ssions
requiring much crew-payload operations with new payloads, especially EVA
operations, would tend toward Category I assessment. Repeats of previous
missions with similar operations and the same payload would be Category I1T.
Category II applies to less complex and single discipline type payloads,
especially those involving primarily standardized types of crew operations.
The assessment should reflect the impact on the lead times for developing

a training plan, training aids and equipment programs {if required), and
for training a crew for the mission. The assessment may be proportioned

between categories.

9. Ground Operations and Support - Assesses newness and complexity of payload
integration and support operations - impact on lead times for planning
(integration plans, etc.), mission support equipment development {GSE,

software), and payload integration (Levels I-IV). This requires consi-
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deration of the configuration complexity (racks/pallets, etc.), number of
different payloads and users tincreased in%egratioﬁ coordination), and
unique or new support requirements (not préeviously provided -or used for
preceding missions). Early missions énd complex multi-user new payloads
with many racks would be assessed as Category I dominant - also missions
requiring on-line development of new major GSE or ofther support items,.
Otherwise, Category II (new payloads) or Category III (reflight) would be
the dominant assessments. L -

10. Mission Manager — This assessment modifies or reinforces the basic charac-

teristics of the mission as early mission (Categéry I), operational new
(Category II), or operational reflight (Category IIT). The assessment
reflects that new mission masnagers should require longer lead times than
experienced mission managers - especially in the early mission formulation
phase. Early missions of necessity have new {inexperienced) mission
managers (Category I} whereas operational missions will have more experi-
enced or better prepared managers (Category TI). Reflights, if managed by
the same manager as the initial mission are assessed as Category III (other-
wise Category II may apply).

I11. Experimenters/PI's - This assessment reflects the newness and complexity

imposed on the mission project by (1) new or inexperienced PI's, and (2} the
nuiber of different PI's involved in a given flight - i.e., the more
inexperienced PI's the longer and more difficuit will be the experiment
planning and integration tasks, the more experiment interface problems '
will arise, and the more formal coordination required. Factors in assessing
this are: (1) as the progrém becomes operational more (Spacelab) experienced
Pl's are participating (i.e., early missions rate Category I, later missions
Category II or Category I1I repeats) and (2) more peyloads involved on a
flight means potentially more PI's involved {not always). The second factor
may allow assessment blas toward the higher lead time categories. Assess-
ments may be proportioned between categories with consideration of the pay-
loads and experiments assessments.

12. Remarks - This assessment characterizes the basic overall assessment of
the mission - i.e., early, new Oor repeat, complex, standard, or gpecial
(unigue). It also should reflect whether mission payloads or support
equirment are developed primerily on-line (Category I) or off-line (Cate-

gory II or III).

119
MCDONNELL poual.:\%



As an aid in assessing the characterisffcs of any given mission, several
factors should be considered for each characteristic. Figure D-14
indicates one set of such factors. The higher the demand factor in each
case, i.e., early, new, complex, special, muitiple, Tow margins, high
performance, equipment development, the more the characteristic assessment
is in Category I. If the characteristic is not new (see exceptions),

is a repeat or similar, not highly complex and marginal, and requires
little or no equipment or payload development, the more it may tend

to Category III. Once operational, most Spacelab missions using standard
interfaces and operations should center on Category II assessment.

The payloads for the first 19 Spacelab Missions are identified in Figure
D-15. A summary of the basic payload characteristics of ‘the 19 early
Spacelab missions is shown in Figure D-16 based on the Early STS Missions
Plans, June 22, 1976, and specific mission documents on Spacelab Missions
1-4. Gross assumptions are made on some of the less defined missions,
especially ATL and EVAL. The number of new paylioads and repeat payloads
are identified for each flight as well as the users (0SS, OA, OAST, ESA)
who have one or more payloads on a flight. Those flights with only
monolithic payload designations are assumed to have Targe complex
(multi-instrument) payloads. Those flights which appear to be single
user payloads are designated, as well as those flights which appear to be
repeats of previous flights.

An Example Spacelab Mission Assessment is shown in Figure D-17 and
i1lustrates the use of the methodology for Spacelab Mission 11, which is
a short module + pallet mission with most of the same payloads as Mission 7.

Fach characteristic is assessed as to the degree*(0 to 1.0) it fits in each
of the three mission categories. This assessment should be based on the '
experienced judgement of personnel familiar with the mission reviewing the
characteristics of the mission relative to preceding missions, e.g., whether
2 hew Spacelab configuration is involved, how many of the instruments
“““have been flown before, is the mission flight plan "standard" or unique,
are there new or non-standard timelines or interfaces involved, are
new experimenters/PI's involved, etc.

MCDONNELL DOUGL‘:@
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Figure D-14
MISSION CHARACTERISTICS ASSESSMENTS a2t
(FACTORS TO BE CONSIDERED IN ASSESSMENT)
ASSESSMENT
FACTOR NEW STD. ON-LINE
CHARACTERISTIC EARLY OR |jCOMPLEX-| OR |MULTi- | MARGINS |PERFORM. | EOPT|VS
MISSIONS {REPEATS |ITY SPECIAL |PLICITY | {(PHYSICAL) | (FUNCT.) |DEV. |OFF-LINE
1. S/L CONFIGURATION ' X X
2. PAYLOADS {INDIVIDUAL) X X X
3. INTEGRATED PAYLOAD X X X WX
4. EXPERIMENTS X X
5. MISSION FLIGHT PLAN X X X
6. P/L. INTERFACE/ACCOM- X X X X X X X
MODATIONS

7. P/L RESQURCES TIMELINES X X X X X X X X
8. CREW/TRAINING X X X X X X X X
9. GROUND OPS & SUPPORT X X X X X X X
10. MISSION MANAGER X X
11. EXPERIMENTERS/PI'S X X
12. REMARKS X X X X X
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Figure D-16

22807
EARLY SPACELAB MISSIONS
4 3 6 12
S/L FLT NO. 112 13 |alsie |7 18 |o |10]11] 12 |13 |14 |15 |16 [17 |18 |19
S/L CONFIGURATION* N[N [RIN RN [N R IN]R [R] R [R [R R B R |R
NEW PAYLOADS 13|10 |5 | 1**{4 | 1**{4 [0 [5 [0 |1 | 1**|2**|2 o [1**|0 |o |s
REPEAT PAYLOADS 0 3|1 (4]0 [3 {2*#l6 |6 |3 |0 [0 |6 [1**|o |8 [1*¥2
% NEW PAYLOADS 10{10|6|.8 {5106 [0 |5 [0 |3]10/|10|3 [0 |10]l0o |o |s
USERS: 0SS xn®x®x--®xx--®xx--'——®®
0A X | = x|~ P =[x = - fx x| 2 |- [x{= 0 |x [T t=
OAST X [= [x|= [~ |- |- [x|-]x |- [-1®]= |- |x |-
ESA X | = (== Ix|Z |x|= {x|-|x]|=|IxIx|Z|= |x|-]|=
STS FLT NO. 8 |10 {12| 14 |17| 19 |21 {23 |25 |27 | 30| 34 |36 {38 40| 42 {44 |46 | a8

NOTES *N = NEW, R = REPEAT

** = LARGE COMPLEX (MULTI INSTRUMENT} PAYLOAD

(X)= DEDICATED MISSION (SINGLE USER)

U = REPEAT MISSION (SAME CARGO MANIFEST)

EIATEI JON INVId HOVA DNIGAOHHd
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Fligure D-17

ASSESSMENT METHODOLOGY SPACELAB

MISSIONS CLASSIFICATIONS
EXAMPLE SL#11, MU82-2, FLT 2/82 (SIMILAR TO SL#7) SM + PALLET

LEAD TIMES (MONTHS}

CHARACTERISTICS

o e
I S

© o NSO R WwN =

S/L CONFIGURATION

PAYLOADS (INDIVIDUAL)
INTEGRATED PAYLOAD
EXPERIMENTS

MISSION FLIGHT PLAN :
P/L INTERFACE/ACCOMMODATIONS.
P/L RESOURCES/TIMELINE
CREW/TRAINING’

GROUND OPERATIONS AND SUPPORT
MISSION MANAGER
EXPERIMENTERS/PI'S

REMARKS

CATEGORY TOTAL

NORMALIZED { - 12)
CAT. LEAD TIME (MONTHS)

MISSION LEAD TIME =
START TIME (MISSION APPROVAL)

CATEGORIES
60 42 34
[ I ‘ 1l
NEW COMPLEX | OPERATIONA REPEATS
1.0
3 7
7 3
5 5
'5 ‘5
5 5
5 5
5 5-
3 7
1.0
5 5
1.0
0 7.3 4.7
01 61 11 , 39 111
0 27 13
40 MONTHS

OCT 78



The assessments are summed in each mission category and normalized by dividing
by the number of assessment characteristics (12). This provides an assessment
of the degree that the total mission is characterized, in each of the three
categories. The product of the total mission assessment in a category

times its respective category-lead time is summed across the three categories.
The result is a lead time assessment unique to that mission. In this

case, mission lead time is calculated as 61% of Category II, or 27 months

plus 39% of Category III (13 mpnths) for a total of 40 months. For the

given flight date of February 1982, this gives a mission assignment date

of October 1978. This implies that prior to October 1978 a mission approval
analysis should be performed to assessithe mission requirements and

schedules. A firmer start date may then be assessed at that time.

Assessments for Spaceleab Missions 3-19 start dates based on the described
methodology are presented in Figures D-18, 19, and 20. Flight dates
correspond to those in the Early STS Mission Plan, June 22, 1976.

Figure D-18 presents Missions 3-8. Mission 3 start date (Mission Manager
assignment) is assessed as March 1976 and it was assigned a Mission
Manager at that time. Mission 5, which has some similarities to

Mission 1, need.not be initiated until March 1977 although more definition
of this mission and its payload (Mission Approval Document) would be
timely now. This is particularly true of Mission 6, the ATL, which
appears at this time to be a particularly complex mission which should

be initiated in the very near future.

Figure D-19 continues the methodology assessment of early Spacelab missions
and covers Mission 9 through 14. Except for Missions 9 (Pallet Astronomy)
and 10 (AMPS), the assessed start dates are in the last quarter of 1978.

The methodology assessment of early Spacelab missions is continued in
Figure D-20 and covers Missions 15 through 19. Except for Mission 19,
assessed start dates are in 1979.

The results of the assessments worked in Figures D-18 through D-20 were
presented in Section D-1.1 (see Figures D-1 and D-2).
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Figure D-18 22804
SPACELAB FLIGHT 3 SP/MU 41SMOD-1 | 5MU 813 6 ATL-1 7 MU 81-2 8 LS MOD-1
FLIGHT DATE JAN ‘81 MAR ‘81 JUN ‘81 AUG ‘Bt SEP ‘81 OCT ‘81
MISSION CATEGORY* rluwfmt o lwlm | otuwlm b ]alm HERITE IR
CHARACTERISTICS LM+ PALLET { LM ONLY LM+ PALLET | SM+PALLETS |SM+PALLETS | NO.4 REFLT
1. S/L CONFIGURATION 5 5 1.0 1.0 1.0 1.0 1.0
2. PAYLOADS (INDIVIDUAL)| 6 41 8 213 3 4| 8 2 5 5 2 8
3, INTEGRATED P/L 1.0 1.0 1.0 1.0 1.0 2 8
4. EXPERIMENTS 1.0 1.0 6 3 .1 6 .4 8 2 1.0
5. MISSION FLT PLAN 5 5 1.0 1.0 1.0 5 5 1.0
6. P/L INTERFACE/ACCOM | 1.0 8 2 6 2 2 |10 4 4 2 2 8
7. P/L RESOURCES T/L 1.0 1.0 6 .4 1.0 8 2 5 5
8. CREW/TRAINING 1.0 1.0 6 4 1.0 7 3 5 5
9. GROUND OPS &

SUPPORT 1.0 8 2 4 4 2 |10 6 4 5 5
10. MISSION MANAGER 1.0 1.0 1.0 1.0 1.0 1.0
11. EXPERIMENTORS/Pls 1.0 8 .2 3 3 4| 8 2 5 5 5 5
12. REMARK 1.0 1.0 1.0 1.0 1.0 1.0

CATEGORY TOTAL 10610 4 |92 26 2 |64 43 1.3 [10218 o 68 45 7 |0 36 84
NORMALIZED 88 .08 03 (.77 22 02 | 53 36 .11 | .85 .15 0 57 38 06 |0 3 7
XCAT.LEAD TIME(MOS) (53 34 1 ,|@6_93 7, (32 15 37 &1 630, |38 16 2 , |0 13 24,
MISSION LEAD TIME(MOS) 57.4 56 50.7 57.3 52 37
START DATE MAR ‘76 JUL 76 MAR ‘77 QCT 76 MAY 77 SEP ‘78

* 1= EARLY AND COMPLEX NEW PAYLOADS (60 MOS), 1 = OPERATIONAL AND NEW MODERATELY COMPLEX PAYLOADS

(42 MOS),

Il = OPERATIONAL REFLIGHTS, SAME CARGO MANIFESTS (34 MOS)
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Figure D-19

22805

SPACELAB FLIGHT 9 AS iomMus21 | 11mMus22 [ 12Lsmop2 [ 13AmPS 14 MU 82-4
FLIGHT DATE NOV ‘81 DEC ‘81 FEB ‘82 APR ‘82 MAY ‘82 JUN ‘82
MISSION CATEGORY * c [ o ofw ] vJuloc o Tulm [ fuofw o juwim
CHARACTERISTICS PALLETS ONLY| NO.3REFLT | SM+PALLET | LM ONLY SM + PALLETS [ LM + PALLET
1. S/L CONFIGURATION 1.0 1.0 1.0 1.0 1.0 1.0

2. PAYLOADS (INDIVIDUAL)| 4 4 .2 2 8 3 7 5 5 1.0 3 7
3 INTEGRATED P/L 1.0 2 8 7 3 1.0 1.0 1.0

4. EXPERIMENTS 4 6 8 .2 5 .5 1.0 1.0 1.0

5. MISSION FLT PLAN 5 5 1.0 5 .5 1.0 1.0 1.0

6. P/L INTERFACE/ACCOM | 4 4 .2 2 .8 5 5 5 5 |10 5 5

7. P/L RESOURCES 7 .3 6 .4 5 5 5 5 [10 5 5

8. CREW/TRAINING 5 5 6 .4 5 .5 5 5 | & .4 1.0

9. GROUND OPS &

SUPPORT 7 3 2 .8 3 7 4 6| 4 6 3 7

10. MISSION MANAGER 1.0 1.0 1.0 1.0 1.0 1.0

11. EXPERIMENTORS/PTs 4 6 2 8 5 5 6 .4 1.0 1.0

12. REMARK 1.0 1.0 1.0 1.0 6 .4 5 5
CATEGORY TOTAL 60 56 .4 |0 3090 |0 7347 [0 90 30 [46 74 0 |21 92 7
NORMALIZED 5 47 03 |0 25 .75 {0 61 39 |0 .75 25 |.38 .62 0 . |.17 .77 .06
*CAT.LEAD TIME(MOS) 30_20 1, |0 1126, (0 27 13, [Q 32 8, [23.27 0, |10 32 2,
MISSION LEAD TIME(MOS) 51 37 40 40 50 aa
START DATE AUG ‘77 NOV 78 oCT 78 DEC ‘78 MAR ‘78 oCT '78

*] = EARLY AND COMPLEX NEW PAYLOADS (60 MOS), Il = OPERATIONAL AND NEW.MODERATELY COMPLEX PAYLOADS

(42 MOS),

Iil = OPERATIONAL REFLGITHS, SAME CARGO MANIFESTS (34 MOS)
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Figure D-20
SPACELAB MISSIONS SCHEDULING - 3

22806

17 MU 82-3

SPACELAB FLIGHT 15 ATL-2 #* 16 EVAL 18 LS-MOD-2 | 19 SP/AS/HE
FLIGHT DATE JUL ‘82 AUG ‘82 SEP ‘82 OCT ‘82 NOV ‘82
MISSION CATEGORY™ | i orm | i ! I |l I UL AL ] L L
CHARACTERISTICS SM + PALLETS |SM + PALLETS | LM + PALLET | NO.12 REFLT | PALLETS ONLY]|
1. 8/L CONFIGURATION 1.0 1.0 1.0 1.0 1.0
2. PAYLOAD (INDIVIDUAL) 3 .7 6 .4 1.0 2 .8 4 4 2
3. INTEGRATED P/L b5 5 1.0 1.0 2 8 6 4
4. EXPERIMENTS 7 .3 1.0 6 4 1.0 4 6
5. MISSION FLT PLAN 1.0 1.0 1.0 1.0 5 b
6. P/L INTERFACE/ACCOM 5 b 6 4 1.0 2 8 6 2 2
7. P/L RESOURCES 7 .3 8 .2 1.0 b5 5 5 b
8. CREW/TRAINING J 3 6 4 6 4 5 5 1.0
9. GROUND OPS &
SUPPORT b5 5 6 4 6 4 b5 5 5 5
10. MISSION MANAGER 1.0 1.0 1.0 1.0 1.0
11. EXPERIMENTORS/PIs b5 5 6 4 6 4 b b 4 6
12. REMARK 37 1.0 1.0 1.0 1.0
CATEGORY TOTAL 0 57 63 0 98 22 0 94 26 0 36 84 (49 6.7 4
NORMALIZED 0 .48 52 0 .82 .18 0 .78 .22 0 3 7 41 56 .03
*CAT. LEAD TIME (MOS) O 20 18, |0 34 6, [0 33 7, [0 13 24, (25 23 1, \ /
MISSION LEAD TIME (MOS) 38 40 40 37 49
START DATE MAY ‘79 APR ‘79 MAY ‘79 SEP ‘79 OCT ‘78

% =

(42 MOS),

Itl = OPERATIONAL REFLIGHTS, SAME CARGO MANIFESTS (34 MOS)
**ATL-2 IS CURRENTLY UNDEFINED -- ASSUMED SIMILAR TO ATL-1 (SL NO. 6)

EARLY AND COMPLEX NEW PAYLOADS (60 MOS), Il = OPERATIONAL AND NEW MODERATELY COMPLEX PAYLAODS



D-2.1 Early STS Mission Manager Scheduling < Autdm@tg@jP&qugQgé

The methodology for assessing lead times for initiation of mission develop-
ment for automated paylcads is based on:

(1) methodology previously developed and presented for Spacelab miss{ons,

(2) Delta mission planning procedures (Figures D-21 and 22),

(3) STS planning requirements (Figure D-23), and

(4) data on the development lead times for typical and representative
payloads (Figure D-24).

Mission development is assumed initiated by the approval of the Mission
Approval Document and assignment to a Mission Manager responsible for the
integration of the various payloads and support elements planned/assigned
to a specific STS flight. This includes preparation of the integrated
payload operations and interface requirements to be imposed on the STS
and coordination with the STS Operations Manager and individual Payload
Managers in the implementation of these requirements.

Generic mission development lead times (Figures D-25 through D-28) are
estimated based on the required functions and milestones (payload integration,
operations planning, GSE/software development/mod, training, launch
operations) and time estimates for each for three basic mission categories;
(1) early missions and those with new and complex payloads, (2) operational
missions with new payloads of moderate complexity'using mostly standard
(previously developed) interfaces and procedures, and (3) operational
reflights of previous STS-flown payloads/similar missions. Each of the
automated payload/missions (Figures D-29 and D-3d) is assessed relative

to these categories against a set of twelve mission payload characteristics
(Figure D-31, to arrive at a combined mission development lead time for
each specific mission (Figures D-32 and 33).

The results of this effort are summarized in Figure D-34 which indicates
estimated start dates for each of the individual payloads as well as

the assessed mission development start date (mission approval/manager
assigned) for each mission (indicated by left hand bracket). As Figure D-32
through 34 indicate, mission development lead times assessments range

from 27 (#49) to 38 (#9, #16) months with 33 months average. This a]]owsz

131
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Figure D

-21

ISSION PLANNING

»

REPEAT
MISSION
NORMAL MISSION PLANNING SEQUENCE
CALLUP
SEQUENCE ||
INITIATE =e
PRELIMINARY DETAILED INITIATE
MISSION MISSION VEHICLE
'PLANNING REQUIREMENTS CHECKOUT
PRELIMINARY ' |
SPACECRAFT PRELIMINARY
SAFETY COMPATIBILITY |
INFORMATION DRAWING
|
o & iy g P ]
104 WEEKS 78 WEEKS 56 WEEKS 36 WEEKS ~ 13 WEEKS  LAUNCH
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Figure D-22 341-85884

EVOLUTION OF DELTA MISSIONS REQUIREMENTS

(TYPICAL)
MISSION/SPACECRAFT
FEASIBILITY & PRELIM. DESIGN SATELLITE DEVELOPMENT
STUDIES & TEST |
12-24 M0, 24-36 MO. ] LAUNCH
4 RFPSA A\ ATP A
T —| 3-8 MO, |~— 1-2M0.—~| —
=) o . . .
3\ |3 PROCUREMENT LAUNCH SITE
AWE ACTIVITIES
LAUNCH VEHICLE \.

PRELIM. MISSION/VEH. DEF.| |—— [FORMAL MiSSiON PLNG. PER R.M. (1)
\ e— 24 MO. —]

VEHICLE REQUIREMENTS
e STANDARD CONFIGURATION o IMPROVED CONFIGURATION
s MODIFIED CONFIGURATION o QUANTITY/SCHEDULE

COORDINATE TO VEHICLE X, arp LAUNCH
VEHICLE PRODUCTION |
PRODUCTION AN A c/0 ___?
- 0-12 MO, ——— 23 MOC.

(1) USUALLY COVERED BY LAUNCH CONTRACTS.
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Figure D-23
NASA-S76-4118 SPAGE TRANSPORTATION SYSTEM
GENERAL PLANNENG SUMMARY

oY 76 | 717 1 /8 1 79 | 8 '} 81 |8 | 8 | 8 | 8 |

i

ORBITAL FLIGHT TEST VI
STS PREPARATION OPERATIONAL BUILDUP

r‘.- sacwasaney

& STS USER DEVELOPMENT BROCHURE
& STS USER HANDBOOK

[=x=rens NiserriRaeeTenany ] 5]'5" USER REFERENCES
i STS UTILIZATION OPERATIONS:
: PLANNING INTEGRATED
PLANNING : -
2 YEARS Y A LAUNCH IN LATER YEARS £ &I
' 16 WEEKS . THE GOAL IS TO FLY WITHIN
FLIGHT ASSIGNMENTS f . FLIGHT ONE YEAR AFTER FLIGHT ASSIGNMENT
- @ ORBITAL FLIGHT TEST PACKAGE

® INITIAL SPACELAB MISSIONS
€ EARLY STS MISSIONS PLAN

A A F 3 F S A A L) A A & & A A & A A A A A

STS FLIGHT ACTIVITIES SUMMARY PUBLISHED ON SIX MONTH INTERFALS CONTAINING
FIRM, TENTATIVE, AND UNASSIGNED FLIGHT OPPORTUNITIES
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Figure D-24 '
24010 .

AUTOMATED SPACECRAFT
DEVELOPMENT TIMES
MONTHS .
. STUDIES DESIGN G}IRI\:-\TFEIE)N
EXAMPLE SPACECRAFT/ AND AND FIRST
EXPERIMENTS PROPOSALS | PROCURE | DEVELOP | iV* [(l1—] LAUNCH REMARKS

NASA

LAGEQS (EXPLORER CLASS} 24 - 28 2 2 6/76 DELTA

SEASAT—A {SMALL OBSERVER) 24 — 25 4 2 5/78 ATLAS

ATMOSPHERE EXPLORER 12 9 21 4 5 4/73 DELTA

SEASAT B (MED OBSERVER) 24 - 36 6 2 6/82 _ATLAS

NIMBUS E (MED OBSERVER) 12 4 38 9 2 6/72 DELTA

RAE—B (EXPLORER) ' 12 - 25 0 2 10/72 DELTA

GAMMA RAY (EXPLORER) 24 - 36 7 4 10/79 MMS )

SOLAR MAX (SMALL OBS) 18 - 29 6« 4 2/80 OFT FLTS

AIRSAT (SMALL OBS) 24 9 32 6 5 5/80

LDEF (CARRIER) 12 - 34 12 5 /79 OFT NO.3

LDEF (NEW EXPMTS) 12 - 18 6 2 9/81 REFLIGHT

SPACE TELESCOPE (LG OBS) 24 12 48 12 4 5/83 REVISITS

HEAO (MED OBS) 18 12 36 6 2 4/77 AC—ELV

MARINEER-JUPITER/SATURN 24 8 36 6 2 9/77 TC—ELV

PIONEER VENUS 36 ' 12 36 6 2 5/78 AC—ELV
FOREIGN '

ESRO—EXOSAT 42 6 40 6 1 10/80 DELTA

ESRO-COS—B 31 9 37 6 1 10/75 DELTA
COMMERCIAL -

RCA—~DOMSAT 39 7 18 6 1 11/75 DELTA

AEROSAT 24 4 29 6 1 11/78 DELTA

*INSTALLATION OF EXPERIMENTS IN SPACECRAFT
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Figure D-25

24005

AUTOMATED PAYLOADS MISSION MANAGER

.. FUNCTIONS

MISSION CATEGORY | - EARLY OR
COMPLEX NEW MISSIONS
(PAYLOAD DEVELOPMENT NOMINAL OR.

OFF-LINE)
MONTHS TO FLIGHT FLT
48 36 24 12 0

A

MANAGE. P/L. DEFINITION AND INTERFACE
MANAGE INTEGRATED P/L MISSION PLNG

MANAGE P/L INTEGRATION REQMTS
ANALYSIS

MANAGE MISSION PROJECT PLNG AND
IMPLEMENTATION

MANAGE MISSION OPERATIONS PLNG
5.1 .ANALYTICAL P/L INTEGRATION
5.2 DETAILED OPERATIONS PLANS

MANAGE MISSION IMPLEMENTATION

6.1 DESIGN/DEVELOPMENT OF GSE &
FSE (P/l. MISSION PECUL!AR})

6.2 DESIGN/DEVELOPMENT OF SOFTWARE
(P/1. MISSION PECULIAR)

6.3 SELECTION/TRAINING OF PERSONNEL
{IF REQUIRED)

64 LEVEL IVINTEGRATION
{MANAGED BY EACH PAYLOAD PROJECT)

6.5 SUPPORT LAUNCH SITE INTEGRATION
6.6 MISSION EXECUTION

"l_.,.,
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Figure D-26

24006

AUTOMATED PAYLOADS MISSION MANAGER

FUNCT!ONS 60

48

MISSION CATEGORY 1t - CPERATIONAL
MISSIONS, MODERATE COMPLEXITY,
NEW PAYLOADS

MONTHS TC FLIGHT
36 A 24 12 . 0

. MANAGE f?/L DEFINITION AND INTERFACE
. MANAGE INTEGRATED P/L MISSION PLNG
. MANAGE P/L INTEGRATION REQMTS

. MANAGE MISSION PROJECT PLNG AND

. MANAGE MISSION OPERATIONS PLNG

. MANAGE MISSION IMPLEMENTATION

ANALYSIS

IMPLEMENTATION

B.1 ANALYTICAL PAYLOAD INTEGRATION
5.2 DETAILED OPERATIONS PLANS

6.1 DESIGN/DEVELOPMENT OF GSE &
FSE {P/L. MISSION PECULIAR}

6.2 DESIGN/DEVELOPMENT OF SOFTWARE
{P/L MISSION PECULIAR)}

6.3 SELECTION TRAINING OF PERSONNEL
(IF REQUIRED)

6.4 LEVEL IV INTEGRATION
{(MANAGED BY EACH PAYLOAD PROJECT)

6.5 SUPPORT LAUNCH SITE INTEGRATION
6.6 MISSION EXECUTION
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Figure D-27

24007

SPACELAB PAYLOADS MISSION MANAGER

MISSION CATEGORY !il - OPERATIONAL
REFLIGHT

MONTHS TO FLIGHT

IMPLEMENTATION

. MANAGE NISSION OPERATIONS PLNG

5.1 ANALYTICAL PAYLOADS INTEGRATION
5.2 DETAILED OPERATIONS PLANS

. MANAGE MISSION iMPLEMENTATION

6.1 DESIGN/DEVELOPMENT OF GSE &
FSE (P/L MISSION PECULIAR)

6.2 DESIGN/DEVELOPMENT OF SOFTWARE
{P/L MISSION PECULIAR)

6.3 SELECTION/TRAINING OF PERSONNEL
(iF REQUIRED)

6.4 LEVEL IV INTEGRATION
{(MANAGED BY EACH PAYLOAD PROJECT)

6.5 SUPEQORT LAUNCH SITE INTEGRATION
6.6 MISSION EXECUTION

FUNCTIONS 60 48 36 24 12 0
MANAGE P/L. DEFINITION AND INTERFACE
. MANAGE INTEGRATED P/L MISSION PLNG
. MANAGE P/L INTEGRATION REQMTS
ANALYSIS
. MANAGE MISSION PROJECT PLNG AND —
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Figure D-28

AUTOMATED PAYLOADS MISSION CATEGORIES 24008
DEVELOPMENT LEAD TIMES

MISSION CATEGORY - . MONTHS TO LAUNCH
! 60 48 36 24 12 0
- _ - |
CATEGORY 1 - EARLY MISSIONS DEFINE/IMPLEMENTANTEGRATION
OR COMPLEX NEW MISSIONS 12 3 4 5 g
PAYLOAD DEV OFF-LINE OR NOMINAL AbL__A A 4 A
CATEGORY Ii - OPERATIONAL .
MISSIONS, MODERATE COMPLEXITY, DEFINE/IMPLEMENTANTEGRATION
NEW PAYLOAD, STANDARD OPS 12 3 45 6
INTERFACES AA A A
PAYLOAD DEV OFF-LINE OR MINIMAL ' ' X
R I
CATEGORY !l - OPERATIONAL DEFINE/IMPLEMENT/INTEGRATION
REFLIGHT - SAME PAYLOADS/CARGO 13 45 6
MANIFEST - ‘ : A
(NEW EXPERIMENTS) ‘ "LT

NOTES: (1) MISSION MANAGER ASSIGNED
(2) PROJECT PLAN SUBMITTAL TO AA
{3) START MISSION IMPLEMENTATION (PAYLOAD SELECTED)
{4)  START LEVEL HI/Il INTEGRATION
{5} FLIGHT OPERATIONS
{6) POST MISSION DISTRIBUTION



Figure D-29

NON-S/L NASA/NASA-RELATED MISSIONS

ars Fit # .
& Flt Date Payloads/User Carrier Mode % New P/L Remarks
T STP-1/DOD TUS Deploy 1.0 DOD mission prime
May '80  (LDEF/OAST) ORB Retrieve 0 ILDEF deployed by
STS #h
9 Aerosat/Comsat 88US Deploy New First
terosat/Comsat S8US Deploy on 8sUs
Sep '80 GOES/NOAA 58U Deploy STs Mission °
13 Stormsat /04 1Us Deploy 1.0 First NASA IUS
Feb '81 Soft X-ray/08S ORB Deploy 1.0
16 Foreign Comm/ESA SSUS Deploy 1.0 Four users
APPS/04A ORB Sortie 0 {APPS flown
Vest. Func./0SS ORB Deploy 1.0 previously on
May '81  Sphinx/OAST 1US Deploy 1.0 S/L #3)
20 LDEF/OAST ORB Deploy 0 Reflight
Sep '81 BESS/0SS ORB Deploy 1.0 Retrievable
22 VLB Inter/0SS 1Us Deploy 1.0
Grav Probe/08S ORB Deploy 1.0
Oct '81  (SMM/0SS) ORB Retrieve New on STS Delta deployed
28 Exoecliptic Obs/0SS TUs Deploy 1.0 Four-stage IUS
Jan '82 : and RTG
29 Jupiter ORB/Probe/0SS TUs Deploy 1.0 Four~stage IUS
Jan '82 and RTG
33 Weststar/Comn S8Us Deploy 1.0 Conmercial
Foreign Comm/ESA S80S Deploy 0 Ref. Flt #16
Apr '82  (BESS/088) ORB/OMS  Retrieve 0 Ref. F1t #20
35 Disaster Warn/OA IUs Deploy 1.0
APPS/0A ORB Sortie 0 Reflight
Apr '82  (LDEF/OAST) ORB Retrieve 0 Ref. Flt #20
k1 VLB Inter/0SS 1Us Deploy 0 Ref. Fit #22
BESS/088 ORB Deploy 0 Reflight
Aug '82  APPS/0A ORB Sortie 0 Reflight
ho Saturn Probe/0SS TUS Deploy 1.0 Similar to #29
Dec '82
50 (WTR) Earth Survey Sat/OA OMS Kit  Deploy 1.0 First WIR flight
Dec '82

140
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Figure D-30

*INSTALLATION OF EXPERIMENTS IN SPACECRAFT

EARLY STS MISSIONS- 24013
AUTOMATED PAYLOADS NASA/NASA RELATED
ESTIMATED LEAD TIME TO DEVELOP
MONTHE‘; ’
STUDIES DESIGN
: AND ATP AND GRATION | piggT Co
. SPACECRAFT PROPOSALS | PROCURE | (EST) | DEVELOP | IV* ili-I { AUNCH REMARKS
L.DEF (INITIAL) 12 - 7/75 34 122 5 10/79 CARRIER
LDEF (NEW EXPMTS) 12 — 7/79 18 6 2 9/81 REFLIGHT
GOES — - 7177 30 68 2 9/80 OPERATIONAL
STORMSAT 24 6 12177 30 6 2 2/81 SMALL OBS
_SOFT X=RAY . 12 6 9/78 20 6 2 2/81 . EXPLORER
FOREIGN COMM/ESA 36 6 9/77 36 6§ 2 5/81 FOREIGN
APPS (NEW EXPMTS)" 12 - 7/79 18 2 2 5/81 REFLIGHT
VEST FUNCTION SAT 24 - 3/78 30 5 2 5/81 SMALL SAT.
SPHINX 24 6 9/77 36 6§ 2 5/81 ADV TECH
BESS 24 9 1/78 36 8 2 9/81 ADV LS
. VLB INTERF 12 ] 6/78 20 B 2 10/81 EXPLORER
GRAV PROBE 12 6 6/78 20 6 2 10/81 EXPLORER
EXOECLIPTIC OBSER 24 9 5/78 36 6 2 1/82 PIONEER
JUPITER ORB PROBE 24 9 5/78 36 6 2 1/82 PIONEER +
DISASTER WARN 24 6 2/79 30 6 2 4/82 COMSAT
APPS {NEW EXPMTS) 12 — 6/80 18 2 2 4/82 REFLT"
VLB INTERF - - 4/80 20 5 2 8/82 EXPLORER
BESS (NEW EXPMTS) 12 - 10/80 18 2 2 8/82 REFLT
APPS (NEW EXPMTS) 12 — 10/80 18 2 2 8/80 REFLY
SATURN PROBE 24 9 4/79 36 6 2 12/82 PIONEER +
EARTH SURVEY 24 9 4/79 36 6 2 12/82 MED OBS
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Figure D-31
AUTOMATED

PAYLOADS MISSION CATEGORIES
CHARATERISTICS

11 (STD/OPERATIONAL)

24009

111 (REFLIGHT)

MISSION CATEGORY I (NEW/COMPLEX)
LEAD TIME (MONTHS): .
ON-LINE P/L DEV 42 — 60
OFF-LINE P/L DEV 42
CHARACTERISTICS
1. VEHICLE CONFIGURATION NEW -
2, NUMBER DIFFERENT PAYLOADS/USERS =3
3. PAYLOADS {INDIVIDUAL S/C) NEW/COMPLEX
4. INTEGRATED PAYLOAD* NEW/COMPLEX
5. MISSION FLIGHT PLAN NEW/COMPLEX
6. P/L INTERFACES/ACCOM NEW/COMPLEX
7. P/L. OPERATIONS NEW/COMPLEX
8. RESOURCE/PERF ROMTS MARGINAL
9. CREW/TRAINING NEW/COMPLEX
10. GND OPS & SUPPORT NEW/COMPLEX
11. MISSION MGR NEW
12. REMARKS NEW/COMPLEX
MULTI-PAYLOADS
OR ON-LINE

*ASSIGN VALUE = 0 FOR SINGLE PAYLOAD MISSIONS

NA
33
STD
3=
NEW
NEW
STD
STD/MARGINS
STD
ADECQUATE
STD
STD
NEW/EXPERIENCED
STD/MODERATELY
COMPLEX/NEW
PAYLOADS

NA
24

SAME
2<

SAME

SAME

SIMILAR
SAME/MINIMAL
SIMILAR
ADEQUATE
SAME/SIMILAR
SAME/SIMILAR
NEW/EXPERIENCED

OPERATIONAL
REFLIGHT |
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Figure.D-32

43

AUTOMATED PAYLOADS 24010
P/L DEV OFF-LINE
i
STS FLIGHT NUMBER 7 g 13 16 : 20 ‘ 22
FLIGHT DATE . MAY 80 SEP 80 FEB 81 MAY 81 SEP 81 0CT 81
PAYLOADS/CARRIERS STP(DODIILS AEROSAT/SSUS | STORMSAT/IUS | FORCOM/SSUS | LDEF/ORB VLBIIUS
[RETRIEVE AEROSAT/SSUS | SOFT X-RAY/ APPS/DRB BESS/ORB - GRAV PROBE/ORB
LDEF/ORB) GOES/SSUS ORE VEST FUNCT/ (RETRIEVE
- ORB SMM/ORB) -
SPHINX/IUS

MISSION CATEGORY oonoom Ionom Coonoom G Coonoom {ooowome
CHARACTERISTICS

1. VEHICLE CONFIGURATION 1.0 1.0 1.0 0.5 05 1.0 1.0

2. NO.PAYLOADS/USERS 1.0 1.0 1.0 1.0 05 05 | 1.0

3. PAYLOADS (INDIVIDUAL) 95 0.5 10 1.0 04 03 03 05 05 1.0

4. INTEGRATED PAYLOAD 8 10 1.0 05 05 05 035 1.0

5. MISSION FLIGHT PLAN 05 05 10 10 1.0 10 | 05 05

6. P/LINTERFACE/ACCOM 0.5 0.5 1.0 10 0.5 05 85 05 10

7. P/L OPERATIONS 0.5 05 T 18 06 04 05 05 | 05 05°

8. RESOURCE/PERF ROMTS 1.0 10 1.0 0.6 04 05 05 1.0

3. CREW/TRAINING 65 05 1.0 1.0 05 0.5 1.0 10

10. GND OPS & SUPPORT 1.0 1.0 1.0 0.5 05 05 05 10
11, MISSION MANAGER 1.0 1.0 1.0 1.0 85 05 10

12. REMARKS 95 05 1.0 10 1.0 05 05 | 10
CATEGORY TOTAL 20 7.0 20 70 50 O 0 120 O 71 46 03 | 0 55 65 | 1.0 110 0
NORMALIZED 047 058017 | 058 042 0 | 0 18 058 038 003| 0 047 053] 008 082 0
X CATEGORY LEAD TIME(MOS) | 7.1 191 41 | 244 138 © 0 330 0 208 125 07 | 6 155 327 | 34 304 O
MISSION LEAD TIME (MQS) 303 382 33.0 380 282 ' 338
START DATE NOV 77 JUL 77 MAY 78 MAR 78 APR 78 * JANT78
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Figure D~33

STS FLIGHT NUMBER 28 29 33 35 4% 49 50
FLIGHT DATE JAN 82 JAN 82 APR 82 APR 82 AUG 82 DEC 82 DEC 82
PAYLOADS/CARRIERS EXQECLIPTIC | JUPITER WESTSTAR/SSUS! BIASTER/IUS VLBI/IUS SATURN EARTH

PIONEER PROBE ESA COMSAT/ | APPS/ORB BESS/ORB PROBE SURVEY

(4 STG 1US) {4 STG 1US) Ssus {RET LDEF) APPS/ORB {4 5TG 1US) {oms)

{RET BESS) (OMS) (FIRST WTR)

MISSION CATEGORY H W ! 0o i noonm [ noom i oo ! T} ! {1
EHARACTERISTICS
1.  VEHICLE CONFIGURATION] 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2, NO.PAYLOADS/USERS 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3. PAYLOADS {INDIVIDUAL) 1.0 1.0 0.7 0.3 0.5 05 1.6 10 1.0
4, INTEGRATED PAYLDAD 0 0 1.0 0.5 0.5 1.9 9 , 0
5. MISSION FLIGHT PLAN 1.0 1.0 1.0 1.0 1.0 1.0 1.0
6. P/LINTERFACE/ACCOM 1.0 1.0 0.7 03 0.5 0.5 45 05 1.0 1.0
7. P/L OPERATIONS 1.0 1.0 05 05 0.5 0.5 0.5 0.5 1.0 1.0
8. RESOURCE/PERF ROMTS 1.0 1.0 1.0 0.5 0.5 05 05 | 1.0 1.0
3. CREW/TRAINING 1.0 1.0 1.0 05 0. 05 0.5 1.0 1.0
10. GND OPS & SUPPORT 1.0 1.0 1.8 1.9 0.5 0.5 1.0 | 1.0
11, MISSION MANAGER 1.0 1.0 1.0 1.0 1.0 1.0 1.0
12. REMARKS 1.0 1.0 1.0 1.0 0.5 05 1.0 | 1.0
CATEGDRY TDTAL 50 50 10| 50 50 1.0 (05 108 06| 25 80 1.5{ ¢ .80 40 | 10 20 80 | 48 50 2.0
NORMALIZED 042 042 0.08| 0.42 442 008 [0.04 091 0.05{ 021 0570.12] 0 0.67 0.33| 0.08 0.17 057 0.23 042 0.17
X CATEGORY LEAD TIME (MOS} | 177 138 20 [ 1727 138 20 (17 300 1.2 | 88 228 29 220 80 | 34 55 16.1[138 139 4.9
MISSION LEAD TIME {MOS) 33.6 33.6 32.9 33.7 30.0 27.1 : .8
START DATE MAR 79 MAR 78 JuL 79 JUN 79 FEB B0 SEP 80 APR 80
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Figure D-34

AUTOMATED PAYLOADS MISSIONS 24012
(MISSIONS WITH NASA/NASA-RELATED PAYLOADS)

STS . CARRIERS CALENDAR YEARS

FLT PAYLOAD 1US [SSUS 1976 | 1977 | 1978 | 1979 | 1980 1981 1982

7 |sTP-1/DOD X | (NON-NASA) 4
(LDEF RETRIEVAL/OAST) % gl (LDEFONLY) 4 y7 ‘

9 | AEROSATS/COMSATS X (NON-NASA)E. Y R AR B __T9
GOES/NOAA X L

13 | STORMSAT/OA X o 413
SOFT X-RAY/OSS A

16 | FOREIGN COMM/ESA X {(NON-NASA) AL . — L | | _‘,6
APPS REFLIGHT/OA - NEW EXPMTS A .
VEST. FUNCTIONS SAT/OSS h
SPHINX/OAST 1 x A

20 |LDEF REFLIGHT/OAST (NEW EXPMTS) [A y7 420
BESS/0O8S A L | |

22 | VLB INTEF/OSS X A - 122
GRAV PROBE/OSS A
(RETRIEVE SMM/OSS) A v

28 | EXOCLIPTIC OBSERVER X A £ 428

29 | JUPITER PROBE X A F 429

33 | WESTSTAR/COMM X Do — e A
FOREIGN COMM/ESA X . }‘”ON‘NASA) YN SR Y U SR A
(RETRIEVE BESS/0OSS} oMS A20 v

35 | DISASTER WARN/OA X A 4
APPS REFLIGHT/OA (NEW EXPMTS) A yi6 T |35
{RETRIEVE LDEF/OAST) A20 v

41 | VLB INTER/OSS X A i A4
BESS REFLIGHT/OSS (NEWEXPMTS) A v33] 41
APPS REFLIGHT/OA (NEW EXPMTS) A ¥35

49 | SATURN PROBE/OSS X A _r 494

50 | EARTH SURVEY/OA (WTR) OMS A £ 504

A INDIVIDUAL PAYLOAD DEVELOPMENT {OC/D)

INITIATED

:E MISSION APPROVAL/MISSION MA

NAGER ASSIGNED



the Mission Manager nine months to develop integrated payload requirements
and plans prior to start of STS detailed operations planning at T-24
months. Later missions (and reflights) may require less lead time as

time required for STS detailed operations planning is expected to decrease
by the 1984-85 time period. For the early missions assessed here,
however, mission approval analyses are indicated for Missions 7 and 9 by
mid-1977, for Missions 13 and 16 by early 1978, for Missions 20, 22,

28, 29 by early 1979, etc. Subsequent update and application of this
methodology could be used to update this current assessment.

The methodology, while using some objective factors, is basically an
ordered array of subjective evaluations systematically defined and
combined to produce a lead time value for each mission assessed. The
methodoiogy obviously cannot, and is not intended, provide a rigorous
schedule or lead time assessment which a specific mission project schedule
analysis could provide. Rather, the intent is to provide a simple and
easily applied visibility tool for planning purposes and the initiation

of mission approval analyses. The mission approval analyses will include
the project schedule analysis to define/justify the necessary mission
project Tead times and schedule milestones.

: 146
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, Appendix E
OPERATIONS PLANNING METHODOLOGY FOR DETERMINING
THE TRACKING REQUIREMENTS FOR FLIGHT AND GROUND ITEMS (TASK 2.1B)

Objective

The objective of this task was to build an opérations planning data file with '
sufficient scope and detail to support the following operations planning
activities (A-J), identified for both the five-year (Plamning Baseline) and

12-year (Mission Model) plans.

A. STS hardware and support equipment inventory requirements analysis
for both flight operations and ground processing.

B. Payload flight operations requirements analysis, both on-orbit and
ground.

C. Ground processing requirements analysis for individual payloads and
integrated missions.

D. Crew and experiment timelines for experiment operations.

E. Menpower and ground processing timeline for mission integration.

F. Resource requirements analysis to support ground processing and
experiment operations. )

G. Contingency analysis for both ground processing and_fiight operations.

H. Hazards identification and procedures analysis for both ground
processing and experiment operations.

I. Ground transportation requirements analysis.

J. STS accommodations versus payload requirements competibility analysis.

Approach
Substantial quantities of technical data, pertinent %o ground and flight

operations analysis in support of the STS utilization planning, are being
generated through a wide variety of effort within NASA, DOD, and their
industrial contractors. This task consisted of reviewing these sources of
information and sorting out and formatting data required to perform the
operations analysis. A format was prepared for these data for the purpose of
inclusion into an operations planning data bank. These data parameters include,

but are not limited to, the definition and capasbilities of STS elements such as

147
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the tracking and communication network, facilities for STS and payload

elements, support equipment, and ground transportation systems.

Preliminary parameter formats for operations planning data files were
submitted to NASA for review. The files were structured, as listed in -
Figure E-1, into levels of integration, flight operations, and post mission
operations. It became apparent that many operations functions are similar
over several levels of integration and these can enjoy the same file

formatting.

Information in the data files is stored in six areas. These operations areas
inelude:
o Payload and mission assignment:
1. Payload Name (SSPD name and number)
2. Mission Assignment (mission objectives, characteristics,
profiles)
o Operations reguirements, flows and timelines:
3. Operations Requirements (schedules, constraints)
k, Operations Flows and Timelines (flow functions, sequence,
durations)
o FEquipment and facilities requirements:
5. Egquipment Requirements (experiment/STS-provided equipment
requirements)
6. TFacility Accommodations Requirements (facilities, environment ,

ete. )

A sample of the Operations Planning Data File parameter descriptions is
illustrated in Figure E-2. Data files indicated by the X mark should contain
the parameter values. (The five operations files were not all identified for

each parameter--pending NASA approval of the level of detail and format.)

The preliminary Operations Planning Data Files are presented in Figure E-3.
Following the preparation of these file formats, the level of detail of the
opergtions flow activities provided in the data flles appeared to be too
low. (File maintenance problems occur with too much detail.) Consideration
was then given to possibly two or three levels of detail according to time
remaining before launch (more detail closer to launch). For example, the
12-year and five-year plans could use the following detail tasks:

MCDONNELL ooucl.‘%
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Figure E-1

OPERATIONS PLANNING DATA FILES -CONTENT-

® OPERATIONS PARAMETERS STRUCTURED INTO DATA FILES COVERING

A\ I W0 PN =
L] » - - L ]

LEVEL [V INTEGRATION

'LEVEL 111/11 INTEGRATION

LEVEL | INTEGRATION
FLIGHT
POST-MISSION

® MANY OPERATIONS FUNCTIONS ARE SIMILAR OVER SEVERAL LEVELS
OF INTEGRATION AND CAN ENJOY SAME FORMAT

* MAJOR ELEMENTS OF THE DATA FILE(S) INFORMATION [NCLUDE:

SSoE»RdE

PAYLOAD NAME

MISSION ASSIGNMENT

OPERATIONS REQUIREMENTS

OPERATIONS FLOWS AND TIMELINES
EQUIPMENT REQUIREMENTS

FACILITY ACCOMMODATIONS REQUIREMENTS

22880
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Figure E~2

OPERATIONS PLANNING DATA FILE

DATA FILE CONTENT

22881

LEVEL OF
INTEGRATION POST
PARAMETER (DESCRIPTION) v A ! FLT | MISSION
1.0 PAYLOAD NAME X X X X X
2.0 MISSION ASSIGNMENT
21 OBJECTIVES X X X X X
2.2 SPACECRAFT GENERAL PHYSICAL CHARACTERISTICS X X X X X
DESCRIBE SUBSYSTEMS, DIMENSIONS, WEIGHT
{WITH AND WITHOUT SHIPPING CONTAINER)
2.3 GROUND AND FLIGHT MISSION PROFILE
231 INTEGRAYION LOCATION (SITE) X X X
2.3.2 ORBITER FLIGHT PROFILE X
2.3.3  UPPERSTAGE FLIGHT PROFILE X
234  SPACECRAFT FLIGHT PROFILE X
235 RETRIEVAL X
2.3.6  POST MISSION LOCATION X
3.0 OPERATIONS REQUIREMENTS
3.1 SCHEDULES (DATES AND TIMES)
3.1.1  SPACECRAFT ON-DOCK AT INTEGRATION LOCATION X X X
31.2  LAUNCH WINDOW X X
3.1.3  ESTIMATED LIFE OF SPACECRAFT X
314 RETRIEVAL X X
3.2 PREREQUISITES
{TBD)
3.3 CONSTRAINTS
3.31  ORIENTATION (VERTICAL VERSUS HORIZONTAL)
3.3.2 STRONGBACK (LOAD EQUALIZATION}
3.3.3  TOW SPEED (MAXIMUM}
3.4 ABORT REQUIREMENTS
34.1 GROUND




Figure E-3
OPERATIONS PLANNING DATA FILE
PRELIMINARY : .
DATA FILE CONTENT

LEVEL OF I p
PARAMETER (DESCRIPTION) INTEGRATION | Frr |  FOST
v III/If__ij_- MISSION
1.0 PAYLOAD NAME x b 4 x b'4 x
2,0 MISSION ASSIGNMENT
2.1 Objectives . b 4 x x x X
2.2 Bpacecraft General Physical ‘
Characteristics x x x x x
Describe subsystems, dimensions,
weight (with and without shipping
-container).
2.3 Ground and Flight Mission Profile
2,3.1 Integration Loecation (Site) x x X

2.3.2 Orbiter Flight Profile
2.3.3 Upperstage Flight Profile
2.3.4 Spacecraft Flight Profile
2.3.5 Retrieval
2,3.6 Post Mission Location . x
3.0 OPERATIONS REQUIREMENTS
3.1 Schedules (Dates and Times)

3.1.1 Spacecraft On-Dock at
Integration Location x x

3.1.2 Launch-Window
3.1.3 Estimated Life of Spacecraft
3.1.4 Retrieval X x

MoK oMM

3.2 Prerequisites
(TBD)
3.3 Constraints

3.3.1 Orientation (Vertiecal vs.
Horizontal)

3.3.2 Strongback (Load
Fqualization)

3.3.3 Tow Speed (Maximum)
3.4 Abort Requirements
3.4.1 Ground
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Figure E-3 (Continued)
OPERATIONS PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION)

LEVEL OF

INTEGRATION

v

ITT/IT

I

FLT

POST
MISSION

3.4.1.1 Recycling Requirements
3.4.,1.2 Special Procedures

3.4.1.3 Time/Safety Critical
Activities

3.4.2 Flight
3.4.2.1 Boost Phase

4.0 OPERATIONS FLOWS AND TIMELINES (List by
Time Durations, Sequence Orders,
Priorities, Location)

b3

4,2

L.3

4k

4.5

MSFC Integration Site
{To be supplied)
J8C Integration. Site

(Same type of activities as shown
under MSFC Integration Site)

GSFC Integration Bite

(Same type of activities as shown
under MSFC Integration Site)

Other Integration Site

(Same type of activities as shown
under MSFC Integration Site)

KS8C Integration, Launch and Landing

Site

4.5,1 Automated Spacecraft
Facilities Activities

4.5.1.1 Provide DOD Security During
P/L Processing |
(if required)

4.5.,1.2 Transport GSE to S/C C/0
Facility

4.5.1.3 Hoist GSE Shipping

Container Off of
Transporter

4.5.1.4 Remove Transporter
4.5.1.5 Wash Down Container

4.5.1.6 Remove GSE from Container
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Figure E-3 (Continued) -
~ OPERATIONS PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION)

LEVEL OF

INTEGRATION

v

TIT/IT I

FLT

POST
MISSICN

4.5,1.7
%.5.1.8
4,.5.1.9

k.5.1.10

h,5.1.11
‘4.5,1.12
h.5.1.13

b.5.1.1%

k.5,1.15

L.5.1.16
L.5.2.17
h.5.1.18
k,5.1.19
L.5.1.20

h.5.1.21
h.5.1.22
h.5.1.23
h.5.1.2k
4,5.1.25

4.5,1.26
4,5.1.27

1!».5.1.28
k.5.1.29
k,5,1.30

GSE Receiving Inspection
Locate GSE in C/O Facility

Structural Mate GSE to
Faeility

Connect GSE to Support
Facility

GSE Prepower Checks
Power-Up GSE

Verify GSE Capsbility to
Control and Monitor

Transfer S/C in Shipping
Container to S/C C/0
Facility

Hoist Container Off of
Transporter

Remove Transporter

Wash Down Container
Remove S/C from Container
Locate S/C in Test Cell

Perform S/C Receiving
Inspection

Connect GSE to S/C
Electronic Subsystem Tests
Propulsion Subsystem Tests
Propulsion Leak Checks

SCF Competibility Test
(DOD Only)

Solar Array Test

Upper Stage/Orbiter
Interface Verification

Spacecraft CST
Install S/C in Container

Pransfer to Integration
Facility
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Figure E-3 (Continued)

OPERATIONS PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER {DESCRIPTION)

LEVEL OF

INTEGRATION

Iv

ITI/IL I

FLT

POST
MISSION

4,5.2 Spacelab Checkout Facilities

{To

aB

h-5-3.2.1

k.5.3.2.2

h.5.3.2.3

h.5.3.2.4

h.5,3.2.5
4.5.3.2.6
4.5.3.2.7
h.5.3.2.8
h.5.3.2.9
4.5.3.2.10

4.5.3.2.11

4,5.3.2.12
}.5.3.2.13
4.5.3.2.1k

k.5.3.2.15

4.5.3.2.16

%.5.3 Inbtegration Facility
{BAEF-1) Activities

4.5.3.1 Assemble and Checkout Upper
Stage

4.5.3,2 1Integrate S/C to Upper
Stage

be supplied}

Provide DOD Security
During P/L Processing
(If required)

Transport GSE to SAEF-1
Airlock

Hoist GSE Shipping
Container Off of
Transporter

Remove Transporter
from Airlock

Wash Down Container
Remove GSE from Containen
Move GSE into Clean Room
GSE Receiving Inspection
Locate GSE in Clean Room

Structural Mate GSE to
SAEF-1

Connect GSE to Support
Facility

GSE Prepower Checks
Power-Up GSE

Verify GSE Capability to
Control and Monitor

Transport S/C to SAEF-1
Airlock

Hoist Shipping Container
Off of Transporter
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FigureE-3'(Continued)
OPERATIONS PLAﬂNING DATA FILE
PRELIMINARY
DATA FILE CONTENT

LEVEL OF

PARAMETER (DESCRIPTION) ) INTEGRATION

IV [IIT/I1 I

FLT

POST
MISSION

4.5.3.2.17 Remove Transporter
from Airlock

4,5,.3.2.18 Wash Down Container
4.5.3.2.19 Remove 8/C from Container
4.5.3.2.20 Move S/C into Clean Room
}.5.3.2.21 Receiving Inspection
4.5.3.2.22 Locate S/C in Clean Room

4,5.3.2.23 Install Secure Equipment
on Upper Stage (if
required)

k.5.3.2.24 Attach Hoist to S/C
4.5.3.2.25 Set-Up Access Egquipment

k,5,.3,2,26 Hoist S/C and Lower Onto
Upper Stage

4,.5.3.2.27 Structural Mate S/C to
Upper Stage

4.5.3.2.28 Connect Functional
Interfaces

4.5.3.2.29 Remove Hoist from 8/C
k.5.3.2.30 Set-Up GSE
k,5.3.2,31 Test Preparations
k.5.3.2.32 P/ IST

h.5.3.2.33 SCF Compatibility Test
(DOD Only)

4.5.3.2.3k Perform Orbiter Imterface
Verification

4.5.3.2.35 Move Canister/Transporter
to SAEF-1

%.5.3.2.36 Perform Canister Clean
Room Entry Preparations

4,5.3.2.37 Move Canister/Transporter
into Clean Room

4,5.3.2.38 Attach Canister Support
Services

MCDONNELL DOUGL‘@
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Figure E-3 (Continued)

OPERATIONS. PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION)

LEVEL OF

INTEGRATTON

Iv

ITI/II

I

FLT

POST
MISSION

4.5.3.2.39
k,5.3,2.40

k.5.3.2.41

4.5.3.2.42
k,5.3,2.43

4.5.3.2. 4%

h.5.3.2.45
k.5.3.2.146

k,5.3.2.47

k.5.3.2.48
h.5.3.2.49
4.5.4 OPF

Open Canister Deoors

Align Canister Trunnion
Locks

Attach Handling Unit
to P/L

Demate GSE from P/L

Translate P/L: into
Canister

Structural Mate P/L to
Canister

Close P/L Canister Doors

Disconnect Canister
Support Services

Establish P/L Environment
in Canister

Tow Canister into Airlock
Tow Canister to Pad
Payload Installation

Activities

(To

be supplied)

4,5.5 ILaunch Pad Activities

4.5.5.1 P/L GSE PCR Installation
and Removsl

4,5.5.1.1
4,5.5.1.2

4,5.5.1.3

b.5.5.1.h
4.5.5.1.5
4.5.5.1.6

4.5.5.1.7

Transfer GSE to LP

Reconfigure PCR Flip-Up
Panels .

Hoist GSE and Position in
PCR Airlock

Move GSE into PCR
Locate GSE in PCR

Rémove GSE Shipping
Protective Covers

Structural Mate GSE to
PCR

MCDORNELL WUG@
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Figure E-3 (Continued)
OPERATIONS PLANNING DATA_FILE
PRELIMINARY
DAIA FILE CONTENT

LEVEL OF :
PARAMETER (DESCRIPTION) INTEGRATTON, FLT
Iv gir/r! I

POST
MISSICON

4.5.5.1.8 GSE Receiving Inspection

4.,5.5.1.9 Connect GSE to Facility
Services

4.5.5.1.10 GSE Pre-Power Checks

4,5.5.1.11 Power-Up Support
Equipment

4.5.5.1.12 Verify GSE Capability
to Contrql end xonitor

%4.5,5.1.13 Disconneet GSE from
Facility Services

%.5.5.1.14 Structural Demate GSE
from PCR

4,.5.5.1.15 Install Protective
Covers on GSE

4.5,5.1.16 Reconfigure PCR Flip-Up
Panels

k.5,5.1.17 Move GSE into PCR Airlock

4.5.5.1.18 Lower GSE onto
Transporter

k.5.5.1.19 Transport§SE to Storage
or Return to Supplier

4.5.5.2 NASA/Commercial P/IL or.
IOS PCR Installation

4,5.5.2.1 Position Canister Below
PCR

4.5,5.2.2 Attach Hoist to Canister

4.5.5.2.3 Demate Canister from
Transporter

k.5.5.2.4 Hoist Canister
4.5.5.2,5 Mste Canister to PCR
4,5.5.2.6 Inflate PCR Seals

4,5.5.2.7 Purge Interstitial
Door Area

4.5.5.2,8 Open PCR Doors
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Figure E-3 (Continued)

OPERATIONS PLANNING DATA FILE
PRELIMINARY
DATA FILE CONTENT

LEVEL OF POST
PARAMETER (DESCRIPTION) INTEGRATION | FLT | \rocTon
v |III/117 I

%.5.5.2.9 Attach Canister
Pneumatics

4.5.5.2.10 Open Canister Doors

4.5.5.2.11 Align PGHEM Manipulators
4.5.5.2,12 Extend PGHM into Canister
h.5.5:2.13 Attach PGHM to Payload

4.5.5.2.1k Release Payload from
Canister

4.5.5.2.15 Translate P/L from
Canisters into PCR

4,5.5.2.16 Close Canister Doors

4.5,5.2.17 Disconnect Canister
Pneumatics

4,5.5.2,18 Close PCR Doors
b,5.5.2.19 Deflate PCR Seals

}.5.5.2.20 Lover Canister and Mate
to Transporter

4,5.5.2.21 Return Canister and
Transporter to Storage

4,5.5,3 DOD P/I, PCR Installation

4.5,5.3.1 Position Mobile pirlock
(MA) for Hoisting

k.5.5.3.2 Attach Hoist to MA

4.5.5.3.3 Demate MA from Trans-
porter

4,5.5.3.4 Hoist MA to PCR Main
Doors

}.5.5.3.5 Structurally Mate MA
to PCR

4,5.5.3.6 Mate Support Services
to MA

k.5.5.3.7 Position 8/C Container
Below MA
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Figure E-3 {Continued)

OPERATIONS PLANNING DATA FILE

FRELIMINARY

DATA FILE CONTENT

PQRAMETEB (DESCRIPTION)

LEVEL OF
INTEGRATTON,

Iv

TIT/Id I

FLT

POST
MISSION

4.5.5.3.8
k.5.5.3.9

4,5.5.3.10
4.5.5.3.11
4.5.5.3.12

h.5.5.3.13
1"-515-3-1’4
k,5.5.3.15

4,5,5.3,16
4.5.5.3.17
4,5.5.3.18

4.5.5.3.19
4.5.5.3.20
k.5.5.3.21

k.5.5.3.22
-k.5.5.3.23
4.5.5.3.2h4
k.5.5.3.25

4.5.5.3.26

h'5-5-3-27

4.5.5.3.28
k.5.5.3.29

4,5.5.4 DOD Factory-to-Pad PCR
Activities

Open MA P/L Entrance Door

Attach Hoist to 8/C
Container Handling
Fixture

Secure Guidelines
Hoist S/C into MA

Ciose MA P/L Entrance
Door

Wash Down S/C Container
Remove 3/C from Container

Establish Environment
Compatible with PCR

Open PCR Main Doors
Open MA Main Doors

Transfer S5/C to PCR on
Monorail

Attach S/C Cradle to PGHM
Attach 8/C to Upper Stage

Return S/C Handling
Fixture to MA

Close PCR Main Doors
Close MA Main Doors
Open MA P/L Entrance Door

Lower Hendling Fixture
to SBhipping Container

Transfer 3/C Container
to Storage Facility or
Supplier

Disconnect Support
Services from MA

Lower MA onto Transporter

Return MA to Storage
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Figure E-3 {Continued)
OPERATIONS PLANNING DATA FILE

PRELIMINARY
DATA FILE CONTENT

LEVEL OF

PARAMETER (DESCRIPTION) INTEGRATION | FLT
v 1I1/11 I

POST
MISSION

k.5.5.4,1 Set Up Payload Access
Equipment

L,5.5.4.2 Configure Each P/L
Flement for Testing

4.5.5,4,3 Perform Pre-Power Checks
on each P/L Element

4.5.5.k.4 Connect GSE to each
Paylcad Element

4.5.5.4,5 Power-Up Support
Equipnent

4,5.5.4.6 8/C Performance
Verification

4,5.5.4.7 Upper Stage Performance
Verification

k.5.5.4.8 Connect and Verify Fluid
Interfaces Between P/L
Elements

4,5.5.4.,9 TInstall P/L Components
(Batteries, Fairings,
ete.)

k,5.5.4,10 Install, Connect and C/0
Ordnance

4,5.5.4,11 Perform System Alignment

4.5.5.4.12 Connect and Verify
Electriecal Interfaces
between P/I, Elements

%.5.5.4,13 Test Preparations
4.5.5.4.14 8/C ACS Functional Test
4,5.5.4,15 SCF Compatibility Test
4.5.5.4.16 Payload IST

4.5.5.,4,17 Load Pneumatic Systems
4.5.5.4.18 Loed 8/C Fluids

s 160

MCDONNELL DOUGL‘\@_



http:4.5.5.4.18
http:4.5.5.4.17
http:4.5.5.4.16
http:4.5.5.4.15
http:4.5.5.4.14
http:4.5.5.4.13
http:4.5.5.4.12
http:4.5.5.4.11
http:4.5.5.4.10

Figure E-3 (Continued)
OPERATIONS PLANNING DATA FILE
PRELIMINARY
DATA FILE CONTERNT

LEVEL OF POST
PARAMETER (DESCRIPTION) _ INTEGRATION FIT | \reaTon
. IV III/II] 1

4,5.5.5 Orbiter/Payload Integrated
Activities

4.5.5.5.1 Swing PCR from Stored
Pogition to Orbiter
4.,5.5.5.2 Inflate PCR Door Seals

4.5.5.5.3 Purge Interstitial Door
_Area

y.5.5.5.h Open PCR Doors
4.5.5.5.5 Open P/L Bay Doors

4.5.5.5.6 Install P/L Access in
Orbiter

4,5.5,5,7 Translate P/L into Bay
with PGHM

b.5.5.5.8 Structural Mate Payload
to Orbiter

k.5.5.5.9 Retract PGHM into PCR

4,5,5.5.1C Connect Orbiter-to-
Payload Interfaces

4.5.5.5.11 Verify Mechanical
Interfaces

4,5,5,5,12 Verify Electrical
Interfaces

4.5.5.5.13 Verify Fluid Interfaces

4,5.5.5.14 Finsl P/L Non-Hazardous
Servicing

4,5.5.5.15 Secure P/L GSE
4,5.5.5.16 Cabin Closecut

4,5.5.5.17 Launch Readiness
Verification Test

4,5,5.5.18 Set Up Mid-Body
Umbilical for P/L
Loading

4.5.5.5,19 Payload Hazardous
Servicing (as required)

4,5.5.5.20 Secure P/L Servicing
Lines
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- Figure E-3 (Continued)
OPERATIONS PLANNING DATA FILE
PRELIMINARY
DATA FILE CONTENT

_ LEVEL OF
PARAMETER (DESCRIPTION) - INTEGRATION FLT
’ IV [r1r/iy I

POST
MISSION

4.5.5,.5,21 PCR Retract Preparations

4,5.5.5.22 Close P/L Bay and PCR
Doors

k.5.5.5.23 Deflate PCR Seals

k,5,5.5.2% Rotate PCR to Launch
Position

4,5.5.5.25 Clear Pad

%,5.5.5.26 T-2 Hour Standby
4.5,5.5.27 Payload Cryogenic Loading
%.5.5.5.28 Crews at Ready Area

h,5.5.5.29 Crew and Passenger
Loading

4,5.5.5.30 Secure and Closeout Cabin
4.5.5.5,31 Terminal Count
4.5.6 Returning Payload Activities

4.5.6.1 Routine Post Landing
Activities

4.5.6.1.1 Establish DOD Payload
Security (if required)

4,5.6.1.2 Connect Ground Services
%,5.6,1,3 Start Data Dump

4.5.6.1.% Ordnance Safing (as
required)

4.,5.6.1.5 Crew Exchange
k.5.6.1.6 Tow Orbiter to OPF

b,5.6.1.7 Provide DOD Security
during P/L Operations
{(if required)

4,5,6,1.8 Payload Deservicing
4.5.6.1.9 Payload Removal
4,5,6.1.10 Remove Orbiter ASE

4.,5.6,1.11 Connect P/L Ground
Servicing Equipment
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Figure E-3 (Continued)
OPERATIONS PIANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION)

LEVEL OF

INTEGRATION

Iv

I1/11

I

- FLT

POST
MISSION

h.5.6.1.12 Payload Propellant
Systems Deservicing

4.5.6.1.13 Disconnect P/L Ground
Servicing Equipment

4.5.6.1.14 Payload Data Dump
4.5.6,1.15 Purge Classified Data

from Recorders and
Computers (if required)

4.5.6,1.16 Establish Cleanliness
Control

4.5.6.1.17 Establish Hazardous
Operations Control

4.5.6,1.18 Attach Hoist to P/L
Bay Doors

4.5.6.1.19 Open Payload Bay Doors

%.5.6.1.20 Attach Strongback to
Paylozd

4,5.6,1.21 Attach Hoist to Payload

4.5.6,1.22 Disconnect Orbiter—to-
Payload Interfaces

b.5.6.1.23 Hoist and Position P/L
on Transporter

4.5.6.1.24 Move Payload to
Processing Ares

4.5.6.1.25 Demate Functional
Interfaces between
P/1. Elements

4.5.6.1.26 Attach Hoist and Sling
to 8/C

4.5.6.1.27 Demate Structural Inter-
faces between P/L
Elements

4.5.6.1.28 Hoist Payload and Lower
Onto Fixture

4.5.6.1.29 Disassemble Payload as
Required for Shipping
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Figure E-3{Continued)

OPERATIONS PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION)

LEVEL OF

INTEGRATION

Iv

TII/II 1

FLT

POST
MISSTON

4,6

kT

k.5.6.1.30 Package P/L and TIts
Equipment

%,5.6.1.31 Ship Payload to Supplier

VAFB Integration, Launch and
Landing Site

(To be supplied)
Secondary Landing Site
(To be supplied)

5.0 EQUIPMENT REQUIREMENTS

5.1

STS~Provided Eguipment and Airborne
Mission Kits

5.1.1 88V

5.1.2 IUS

5.1.3 B88US

5.1.k Tug

5.1.5 IVE

5.1.6 CITE

5.1.7 PSS Panel

5.1.8 M5S Panel

5.1.9 Spacelad

5.1.9.1 Support Module

< 5.,1.9.2 BEBxperiment Mcdule

5.1.9.3 Pallets
5.1.9.4 Racks

5.1.9.5 Tunnel
5.1.9.6 Utility Bridge
5.1.10 Tunnel Adapter
5.1.11 Docking Module
5.1.12 Airlock
5.1.12,1 Inside
5.1.12.2 Outside

MCDONNELL WUGL&
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FigureE-3 (Continued)
OPERATIONS PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION)

LEVEL OF
INTEGRATION

v

TIT/IT 1

FLT

POST
MISSION

5.2

5.1.,15.1 Three RTG's

-5,1.17 Propellant Dump/Vent Lines

5.1,13 PBK

5.1.13.1 500 FPS AV

5.1.13.2 1000 FPS AV )

5.1.13.3 1500 FPS AV~

5.1.14 Radistor Panel Delta Kit
5.1.15 RIG Cooling Kit

5.1.15.2 S8ix RIG!s

5.1.16 Fluid Service Lines
5.1.16.1 Inert

5.1.16.2 Volatile

5.1.17.1 Cryo

5.1.17.2 RTG Coolant
5.1.18 Mission Extension
5.1.18.1 No

5.1.:8.2 Waste

5.1.18.3 Cryo

5.1.19 Wire Harness Cables
5.1.20 Second Antenna
5.1.21 RMS

5.1.21.1 LE

5.1.21.2 RH

5.1.22 Water GSE Coolant Line Kit
MMSE-Provided Eguipment

5.2.1 Access Equipment, Payload
Canister, Horiz. (KMA-MH-03)

5.2.2 Canister, Payload (KMA-MH-10)

5.2.3 Canister, Payload Element
(KMA-MH-11)

5.2.4 TFixture, Payload Handling
(KMA-MHE-19)
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. Figure E-3 (Continued)

OPERATIONS PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION)

LEVEL OF
INTEGRATTON

v

ITT/1iT I

FLT

POST
MISSION

5.2.5
5.2.6
5.2.7
5.2.8
5.2.9

5.2.10
5.2,11

5.2.12
5.2.13
5.2.1h4
5.2.15
5.2.16

5.2.17
5.2.18
5.2.19
5.2.20
5.2.21

Set, Transportation
Instrumentation (XMA-MH-26)

Transporter, Payload
Canister (KMA-MH-39)

Transporter, Payload Element
Canister (KMA-MH-h1)

Unit, Environmental
Conditioning (KMA-MH-hh)

Access Platform, S/C Assembly
Stand, Vertical (KMB-MH-06)

Unit, Aux. Power (KMB-MH~-21)

Sling Set, Multipurpose
(KMB-MH~2T)

Stand, S/C Assy., Vertical
(KMB-2H-34 )

Aceess Equip., P/L Canister,
Vertical (XMB-MH-A45)

Work Stand, P/L Assy./Test
Horiz. (KMB-AH—30)

Set, Hydrazine, Service
(KMB-MS-01)

Set, Instrument Gas, Service
( KMB-MS-02)

Set, LHe, Service (KMB-MS-03)
Cart, P/L Purge (KMB-MS-09)

Set, LHp, Serviee (KMB-SS-02)
Set, INp, Service (KMB-SS-03)
Set, LOp, Service (KMB-SS-05)

5.3 Experiment-Provided Equipment
(Deseription includes dimensions,

weight
5.3.1
5.3.2
5.3.3
5.3.k

and interface requirements)
Payload Canister

Spacecraft Rotation Fixture
Cover Set

Storage Cover Set
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Figure E-3 (Continued)

OPERATTICNS PLANNING DATA FILE
PRELIMINARY o
DATA FILE CONTENT

LEVEL OF 'POST
PARAMETER (DESCRIPTICN) INTEGRATION FLT

IV [III/1T I MISSION

2.3.5 Portable Clean Room

5.3.6 Alignment Set

5.3.7 Celibration Set

5.3.8 Environmental Control Unit
5.3.9 Animel Support Equipment
5.3.10 Photography Support Xit
5.3.11 Optics Support Kit

5.3.12 Radioactive Material
Support Kit

5.3.13 RTG Cooling Set

5.3.1k Cable Sets

5.3.15 Breakout Boxes

5.3.16 Ordnance Simulator
5.3.17 P/L Electrical Simulator

5.3.18 Comm./Instrumentation Test
Set

5.3.19 Engine Alignment Test Set
5.3.20 G&N Test Set )
5.3.21 Electrical Test Set
5.3.22 Propulsion Test Set
5.3.23 Adapters
5.3.2lh Star Tracker Test Set
5.3.25 Simulators
5.3.26 Transporter
. 5.3.27 Payload Cradle
6.0 -FACILITY ACCOMMODATIONS REQUIREMENTS
6.1 Facilities
6.1.1 Operations
6.1.1.1 Minimum Room Height

s 6.1.1.2 Floor Space (Length by
Width)
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Figure E-3 (Continued)

OPERATIONS PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION)

LEVEL OF

IHTEGRA?ION

Iv

ILII/IT 1

FLT

POST
MISSION

6.2

6.1.1.3 Door Size (Width by
Height )

6.1.1.% Crane
6.1.1.4%.]1 Hook Height
6.1.,1.k.2 Ioad

6.1.1.5 Explosion Proofing
Required

6.1.1.6 Control Room

6.1.1.6.1 HNumber of People
6.1.1.6.2 Number of Consoles/Racks
6.1.2 Storage and Warehouse Ares

6.1.2.1 Floor Space (Length by
Width)

6.1.2.2 Floor Loading

6.1.3 Office Requirements (No. of
People)

Environmental Reguirements
6.2.1 Cleanliness Level
6.2.1.1 Pactory Clean
6.2.1.2 100,000

6.2.1.3 10,000

6.2.1.4 100

6.2.2 Cleanliness Shroud
Requirements

6.2.3 Temperature

6.2.3.1 Operating (Max/Min)
6.2.3.2 Non-Operating (Max/Min)
6.2.4 Relative Humidity (Max/Min)

6.2.5 Pressure/Vacuum
Requirements
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Figure E-3 (Continued)
OPERATTIONS PLANNING DATA FlLi

PRELIMINARY -
DATA FILE CONTENT

LEVEL OF
PARAMETER (DESCRIPTION) INTEGRATTON - FLT
Iv &EI[II' I

POST
MISSION

6.3 Electrical

6.3.1 DC Power (List maximum
voltage, current, power and
backup requirements for
each)

6.3.1.1 5 VDC
6.3.1.2 28 vbC
6.3.1.3 Other

6.3.2 AC Power {List maximum
voltage, current, phases,
power, frequency, bsckup
requirements for each)

6.3.2.1 115 VAC
© 6.3.2.2 220 VAC
6.3.2.3 hh0 vAC
6.3.2.4 Other
6.3.3 Sequencer/Power Distribution
6.3.3.1 Control by Experiment GSE
6.3.3.2 Control by LPS
6.3.4 Simulations
£.3.4.1 Trajectory
6.3.4.2 Training

6.3.5 FElectromechanical Compat-
ibility (EMC) Requirements

6.4 Communications/Data
6.4.1 RF
6.4.1.1 Channels
6.4.1.1.1 Frequency (Hz)
6.4.1.1.2 Bandwidth (Hz)
6.4.1.1.3 Bit Rate (Bits/Sec)
6.4.1.1.4 Power (Watts)
6.4.1.2 Method
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Figure E-3 (Continued)
OPERATIONS PLANNING DATA FILE
PRELIMINARY
DATA FILE CONTENT

LEVEL OF
PARAMETER (DESCRIPTION) INTEGRATION FLT
v frrr/Td I

POST
MISSION

6.4.1.2.1 Open Loop
6.4.1.2.2 Closed Loop
6.4,2 Hardline Channels
6.4.2.1 Frequency
6.h4.2,2 Bandwidth
6.4.2.3 Bit Rate
6.4.2.4 Power

6.5 Caution and Warning Functions
6.5.1 Quantity
6.5.2 Type

6.6 Fluids (Fill, drain, vent, waste
removal requirements defined by
flow rates, pressures, temperature,
moisture content and purity)

6.6.1 Qases

6.6.1.1 Shop Air

6.6.1.2 Gaseous Nitrogen (GHE)
6.6.1.3 Gaseous Helium (GHe) .
6.6.1.4 Gaseous Oxygen (GOp)
6.6.1.5 Gaseous Hydrogen (GHp)
6.6.1.6 Other Gases

6.6.2 Liquids

6.6.2.1 Liquid Nitrogen (LNp)
6.6.2.2 Liqguid Helium (LHe)
6.6.2.3 Liquid Oxygen (LOo)
6.6.2.4 Liquid Hydrogen (LHs)
6.6.2.5 Water (Coolant)

6.6.2.6 Water {Potable)

6.6.2.7T Water {Demineralized)
6.6.2.8 Monomethyl Hydrazine (MMH)
6.6.2.9 Hydrazine (NoH)) -
6.6.2.10 Aerozine 50
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Figure E-3 (Continued)
OPERATIONS PLANNING DATA FILE
‘ PRELIMINARY
DATA FILE CONTENT

, LEVEL OF POST
PARAMETER (DESCRIPTION) INTEGRATION FLT | mreston
Iv [III/II I S

6.6.2.11 Nitrogen Tetraoxide
(wo0y)

6.6.2.12 Bydraulic Fluid (IList
Type)

6.6.2.13 Ammonie (NHz)

6.6.2.1% Freon (List Type)

6.6.2.15 Solvents

6.6.2.16 Other Liquids

6.7 Special Handling and Transportation

6.7.1 Acceleration Limits

6,7.1.,1 X Axis +, - g's

6.7.1.2 Y Axis +, = g's

6.7.1.3 Z Axis +, - g's

6.7.2 Vibration and Shock

6.7.2.1 Frequency Renges

6.7.2.2 Magnitudes

6.7.3 Acoustics Limits

6.7.3.1 Freqﬁency

6.7.3.2 Magnitude

6.7.4 Enroute Requirements

6.7.4.1 Pover

6.7.4.2 Data Monitoring

6.7.4.3 Environmental

6.7.4.3.1 Temperature

6.7.4.3.2 Humidity

6.7.4.3.3 Cleanliness

6.T.4.4 Purge

6.8 Hazards (Description of Potential
Hezards and the Necessary Safe-
guards)

N 6.8.1 Radiocactive Materials
6.8.1.1 Type

7
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Figure E-3 (Continued)

OPERATIONS PLANNING DATA FILE

PRELIMINARY

DATA FILE CONTENT

PARAMETER (DESCRIPTION}

LEVEL OF

INTEGRATION

IV IIT/IT

I

FLT

PO3T
MISSION

6.9

6.8.1.2 Special Handling

6.8.1.3 Storage Requirements
6.8.2 Toxic Materials
6.8.2.1 Type

6.8.2.2 TLevels

6;8.3 Asphyxiant Materials
6.8.3.1 Type

6.8.% Flammable Materials
6.8.5.1 Type

6.8.4.2 Ignition Type and
Temperature

6.8.5 Corrosive Materials

6.8.5.1 Type

6.8.5.2 Incompatible Materials
6.8.5.3 Reaction Description

6.8.6 Ordnance/Pyrotechnic Devices
6.8.6.1 Type and Level

6.8.6.2 Iocation of Installation
and Connection

6.8.6.3 Purpose

6.8.6.3.1 Integral Kick Motor
6.8.6.3.2 Spin Motors
6.8.6.3.3 Separation Devices
6.8.6.3.£ Cas Generator
6.8.6.3.5 Explosive Valves
6.8.6.3.6 Other

Technical Support Areass

6.9.,1 Chemical Lab

6.9.2 Shop Area

6.9.2.1 Mechanical (Machine)
6.9.2.2 Electrical
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Figure E-3 {Continued)
OPERATIONS PLANNING DATA FILE

PRELIMINARY
DATA FILE CONTERT

LEVEL OF | post
PARAMETER (DESCRIPTION) INTEGRATION FLT

IV -IIT/ITf 1 MISSION

6.9.3 Battery Lab
6.9.4 Biomedical Lab
6.9.5 Dark Room
6.9.6 Optics Test Room
6.9.7 Solar Array Test Room
6.9.8 Spin Test Facility
6.9.9 Other

6.10 Technical Support Services

6.10,1 Clean Rooms/Laminar Flow
Benches {Class)

6.10.2 Data/Communications
6.10.3 Range Timing

6.10.4 Meteorological
6.10.5 Instrument Calibration
6,10.6 Chemical Sampling
6.10.7 Chemical Analysis
6.10.8 Component Cleaning
6.10.9 Tool Cribs

6.10.10 Photography
6.10.11 Other

6.11 Administrative Services
6.11.1 Motor Pool

6.11.2 Fork Lifts

6.11.3 Reproduction

6.11.4 Other
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12-Yegr Five-Year
Spacecraft Subsystem Connect GSE to S/C
Checkout Flectronic Subsystem Test

Propulgion Subsystem Test
Propulsion Leak Tests
STDN/SCF Compatibility Test
Golar Array Test

Tn evaluating how the operations data files should be used, and therefore

their preferred format, it was suggested that operations flows and timelines

be generated in either of two modes (as shown in Figure E-1):

Option 1

(Comment )

Option 2

(Comment )

N o~

Generalized functional activities can be input and then
the user could structure them into an operational flow by

sequencing a group of required functions.

.The large number of flows that could be developed from a

iist of activities is a potential problem, Some functional
choices include:
1. OPF vs PCR payload installation.
2. Spacecraft/IUS integration in SAEF-1 vs PCR.
3. TUs vs 85US vs Tug.
., Spacecraft factory-to-pad vs factory-to~SAEF-1 vs
factory-to-spacecraft checkout facility.
5. Spacelab Level III and II integration at KSC vs VAFB
for VAFB launches.
6. TUS/SSUS assembly and checkout at KSC vs VAFB for
VA¥B launches.
Operational flows developed for specific generic payloads
can be input.
Utilizing existing KSC (PGOR and VGOR) flows appears the
most effective way to store operations data considering
user complexity, flow options, and inter—center agreement.
As an example of multiple flow options, the PGOR effort
developed 37 different Shuttle flows as follows:
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Figure E-4 29882
OPERATIONS FLOWS AND TlMELINES FILES

OPTIONS:

L

ELEMENTAL FUNCTIONS ENTRY

(GENERALIZED OPERATIONAL

REQU | REMENTS /FUNCTIONS CAN

BE INPUT, DIFFERENT

FUNCTIONAL FLOWS CAN THEN

BE STRUCTURED BY SEQUENCING

A GROUP OF REQUIRED FUNCTIONS)

45.5.2 NASA/COMMERCIAL PAYLOAD
OR 1US PCR INSTALLATION

45521 POSITION CANISTER BELOW
PCR

455.2.2 ATTACH HOIST TO CANISTER

4.5.5.2.3 DEMATE CANISTER FROM
TRANSPORTER

45524 HOIST CANISTER
Mw/

GENERIC FLOW ENTRY

(SPECIFIC SHUTTLE/PAYLOAD
FLOWS CAN BE INPUT)

.
PAYLOAD FLOW NO, 432 - SPACELAB /
___PROCESSING FOR VAFB FLIGHT

011220 240 || 26

[y 1""H|

5 11551 0N MOBIFIGA 1 ON/SET-U
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Spacelab 13

Free-Flyer 5

OFT Only Y

1US 12

Tug 3 .
TOTAL 37

The issues raised asbout the files as Lo the handling of intended user options
pointed to utilizing the existing KSC (PGOR and VGOR) flows that were
developed for generic payloads as the most effective way to store operations
data. There are two distinct advantages:
1. Agreement with the KSC Launch and Landing Site personnel is virtually
guaranteed.

2. Less complication for the operator in real time establishing the

proper flow for a paylosd.

The preliminary Operations Planning Data Files contained a candidate operations
planning data file structure, formet, and list of parameters to be considered.
The level of detail was too low and did not address the problem of how to limit
the parameters to only those you really need for IPE&MP support.

The attached methodology outline addresses the inherent problem of determining
vhich operational flight and ground elements (facilities and equipment) you have
to track in order to analyze both the l2-year and the five-year mission plans

adequately. This is aimed at determining how low a level of detail you have to

go for operations planning.

Operations Planning Methodology for Determining the

Tracking Reguirements for Flight and Ground Items

The process of determining which flight and ground items should be tracked will
be accomplished in three phases. The initial phase will identify those items
which can, for one reason or another, be eliminated from tracking lists._‘The
final two phases will provide tracking guidelines for the 12-year scheduling

and the 5-year scheduling activities.
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I. Initial Phase

Introduction

This phase will identify and classify the fiight and ground items and

eliminate those items possible by predetermined processes.

The flight end ground items will be classified by category‘to determine
which ones should be tracked. To accomplish this, the items will .

be processed through a sequence of tasks to determine the category

into which each item should be placed. These categories are defined

in Table_Efl- .

Table E-1. Categories

Category Definition
A Items reguiring tracking.
B Iteﬁs combined into & higher level iten.
c Items eliminated by usage rate.
D Items where no competition for use exists.
E Minor hardware items,

This procedure will identify those items that may be eliminated in the
initial phase. Only items in Category A will require tracking. Category
A items will consist of those items not eliminated as Cztegory B, C, D

or E.

Hardware JIdentification

Prior to categorizing hardware to determine whi?h items regquire tracking,
it will be necessary to identify all flight and ground items. This will
be done by first identifying those facilities to be uséd by integration
or operational activities. These facilities will be identified to the

highest level possible. 1In some instences, the facility may be an entire
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facility and in others it may be a-major operational erea. This will depend
on the self-sufficiency of the area. For example, each of the two cells
(major operational areas) located in the SAEF are self-sufficient. There~
fore, SAEF-1 Cell 1 and SAEF-1 Cell 2 will each be considered a facility.
Elsewhere, if multiple checkout cells exist, but they are serviced by a
single control area which can operate only one cell at the time, the entire

complex of cells and control area would be considered as an entity.

After each facility or operational area has been identified, the types of
functions, or operations, to be performed in that area will be determined.
This will be done at the highest level possible (i.e., hoisting, assembly,
servicing). Then, for each function or operation to be performed, the
candidate hardware items necessary to perform them will be identified. For
exemple, a hoisting operation requires slings, tethers, overhead cranes,
spreader bars, ete. In order to accomplish subsequent tasks in this effort,

the types and quantities of items available or authorized must be identified.

In developing the list of items, those items supporting orbital operations
must be considered to accomplish this. For that reason, the Orbiter will

be included as a faciliiy or operational ares.

The next step in identification of hardware consists of placing each item

into a complexity level. This will assist in the categorizing of the items.,
Four complexity levels will be used from minor items (Level k)

to self-sufficient facilities (Level 1). Representative items for each

level are provided in Table E-2. These items will then be placed into

categories which will determine which should or should not be tracked.
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TABLE E-2 - HARDWARE ITEM COMPLEXITY LEVELS

LEVEL DEFINITION REPRESENTATIVE ITEMS
OF LEVEL GROUND FLIGHT
1 Self-Sufficient a. Bldg 4708 Orbiter, ET, SRB
Facility or Test Ares No. 1
Operational Ares b. SAEF-1 Cell 1
. c¢. MOCR at MOCC
2 Model or Kit a. Power Unit a. OMS
of Equipment b. Hoisting Kit b, Module
¢. Flight Director's ¢. Pallet
Console d. BSecond RMS Kit
3 Major Hardware a. Lesak Detector a. OMS Engine
Iten b. Slings b. Rack
¢. Display Unit c. IPS
d. Grappler
h. Minor Hardware a. Valve a. Valve
Item b. Turn Buckles b. Panel
¢. Switeh ¢. Gimbal Ring

d. RMS Elbow




"Category Identification

Emch item will then be placed into a specific category depending on
specific usage. Items not placed into lower categories (B, C, D, or

E) will be placed into Category A end will be tracked.

Task 1. Category B Items Identification

Combining lower complexity level items into higher level items
consists of two tasks. First, all items which are permanently
attached to a particular item shall be considered as part of that
item and eliminated from the tracking list. For example, the access
stand, hydrazine servicing system, overhead crane, etc., are integral
parts of the SAEF-1; therefore, they are classified as Category B
and eliminated from the tracking list. 1In essence, they are tracked
by tracking SAEF-1, Cell 1, and SAEF-1, Cell 2. The second task is
that effort necessary to analyze small important items that have a
common function so that they may be combined into a kit. Usage of
kits will drastically reduce the number o} items that are tracked
which will promote cost effectiveness. As an example, & power
supply, breakout boxes, patch panels, etc., may be combined into a
Power Kit. Likewise gauges, adapters, regulators, valves, etec.,

may be combined into a Propulsion Kit for tracking purposes.

Task 2. Category C Items Identification

Some items mey be eliminated from the tracking list if the_planned
launch rate was a design requirement in the determination of guantity
reguirements. These items will be identified and may be eliminated
from the tracking list as long as the planned conditions do not

exceed the design conditions. For example, the Space Shuttle

MCDONNELL DOUG L(&
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Tﬁsk 3.

vehicle, its facilities and support equipment need not be
considered unless the launch rate exceeds 40 per year from KSC
and 20 per year from VAFB. Other conditions may also warrant
tracking due to unusually close launch dates, excessive missioﬁ
time (e.g., 30 deys in orbit), ete. Certain other items, such as
the Spacelab support module, may be analyzed to establish maximum

Spacelab usage capability.

Category D Ttems Identification

Some items may be eliminated if they are available in a quantity
which is greater than the reguirements. The items usage ereas are
summariz;d to show the maximum quantity that may be required at any
one.time. Next, the maximum anticipated usage is compared with the
availability as shown in the matrix (Table E-3) which may be utilized
for Category D test. Those items which have a gquantity available
that equals or exceeds the maximum required may be classed =as
Category D and eliminated from the tracking l1ist. Another éroup of
items that fall within Category D are the items which are provided
by the payload. By definition, payload project supplied items are
not used for other payloads, hence there is né competition for these

items and only need to be tracked internally to the payload project.

Low cost items that require tracking should be analyzed for a cost
tradeoff between the cost of procuring additional items, as opposed
to the cost of tracking the item. Tracking will be an expensive

process based on 12 years of the operational STS program.
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Task 4. Category E Items Jdentification

A large guantity of items fall into Category E. They are mostly

minor hardware items. This category‘generally includes items such

as Tlexible hoses, oscilloscopes, bench equipment, etc, By definition,
unavailsbility of these items shall not cause a schedule perturbation
either because there are workarounds or that suitable substitutes are

readily available,

Task 5. Category A Ttems Identification

After completion of Task 4, a 1list of eguipment is compiled which
could not be eliminated. This tracking list will be used in the

following analysis phases. This list makes up the Category A items.

II. 12~Year Scheduling FPhase

The 12-year operational timelines are developed to a very high level showing
the facilities planned for its activities and a gross level of functiocn
descriptions. Duration times should be estimated on the basis of weeks in

each facility.

Estimates for the starting time at each site as defined by each project's

programmatics should slso be based on weeks.

The tracking list of equipment which was developed in the initial phese is
used as a "shopping list" for defining the equipment that is required to

support the particular payload ground and mission operztions.

The resultant list of trackable items on a time required basis is stored in
the computer as "reserved items." Reservations are made unless the quantity
available is exceeded. For that case, the schedule must be shifted to allow

the required reservations to be made.
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An example of l2-year scheduling is shown on the 12-year master schedule

shown in Table E-i.

IIT. 5-Year Scheduling Phase

The 5-year scheduling phase is performed in the same way as the 12-year

scheduling phase with the difference being greater depth at five years.

Timelines and programmatic times are based on days rather than weeks. The
operations functions are defined to a lower level so that more definitive
scheduling of trackable items may be made. As an example, if the 12-year
schedule has a function called subsystem checkout, the 5-year schedule would
bresk that function down to its individual subsystems (i.e., communications,

pover, attitude control, guidance and control, ete.).

Reservations for trackable items are entered into the computer to assure
availability. If the reservation request exceeds the availability, then

the schedule must either be shified or a workaround must be developed.
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Appendix F
STS PAYLOAD CARRIER DATA FILES (TASK 2.1B)

To support the development of the payload planning process and products
(Mission Model, Planning Baseline, Mission Compatibility Analyses) and to support
other uses of the PFDB, NASA plans to build automated PPDB files containing
sets of parameters sufficient to describe specific STS payload carriers
(Shuttle, Spacelab, IUS, SSUS). The objective of the MDAC task effort as shown
in Figure F-1, was to identify and define &11 the parameters needed to build
such data files. The approach taken was to review all the parameters
.currently being used in related analyses, add to, sort out, and format these
parameters, and indicate the applicgbility of each parameter and the level of

detail required for the planning process and. products.

Data file parameter contents were defined for the following STS payload

carriers:
File I - Orbiter
File IT - Spacelab
File IIT - IUS (Intermediate Upper Stage)
File IV - S5US (Spin Stabilized Upper Stage)

These data sheets attempt to scope the following areas for each payload carrier:
. Programmatics

. Configuration

. Subsystems

. Operations (relevant to Mission Analysis efforts)

VO oW o

. Costs

After the description of each parameter is given, a checkmark is presented as
shown in Figure F-2 indicating whether these data are needed for:

1. The Mission Model (MM)

2. The Planning Baseline (B/L)

3. Mission Compatibility Analyses (MA)

The data are needed for the documents where the checkmark appears and for the
documents which follow--but not for the preceding document(s). These estima-

tions were based on the document definitions of Task 1.0.
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FIGURE F-1
STS PAYLOAD CARRIER DATA FILES

OBJECTIVES:

IDENTIFY ALL PARAMETERS NEEDED TO BUILD AUTOMATED DATA FILES ON
STS PAYLOAD CARRIERS FOR USE [N THE PLANNING PROCESS

APPROACH:

1 REVIEW PARAMETERS BEING USED IN THE PAYLOAD PLANNING PROCESS

AND RELATED EFFORTS RELATIVE TO STS CARRIERS (SHUTTLE, SPACELAB,
IUS, SSUS)

2 SORT OUT, IDENTIFY AND FORMAT THESE PARAMETERS

3) INDICATE APPLICABILITY OF THE PARAMETERS FOR THE PREPARATION OF
SPECIFIC PRODUCTS (MISSION MODEL, PLANNING BASELINE, AND
MISSION ANALYSES)

22714A
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Figure F-2

PAYLOAD CARRIER DATA FILES 22859
FILE (lI) SPACELAB
PARAMETER (DESCRIPTION) MM  B/L MA
3.0 SUBSYSTEMS
3.1 ELECTRICAL POWER AND DISTRIBUTION SUBSYSTEM (EPDS)
3.1.1 POWER (AVERAGE NOMINAL AND MAXIMUM) REQUIRED BY BASIC SL EQUIPMENT
CONFIGURATIONS,FOR ASCENT, DESCENT AND ON-ORBIT PHASES:
3.1.1.1 LONG MODULE X.
3.1.1.2 CORE MODULE X
3.1.1.3 LONG MODULE +PALLET{(S) X
3.1.1.4 CORE MODULE + PALLETI(S) . X
3.1.1.5 PALLET(S) ONLY X
3.1.2 POWER {NOMINAL AND MAXIMUM) REQUIRED BY MISSION DEPENDENT SPACELAB
EQUIPMENT {MDSE) FOR ASCENT, DESCENT, AND ON-ORBIT PHASES:
3.1.2.1 EXPERIMENT COMPUTER X
3.1.2.2 HIGH DATA RATE RECORDER {HDRR) X
3.1.2.3 DATA DISPLAY UNIT AND SYMBOL GENERATOR X
3.1.2.4 EXPERIMENT INVERTER — 400 Hz X
3.1.2.6 EXPERIMENT /0 UNIT X
. 3.1.26 EXPERIMENT POWER SWITCHING PANELS X
3.1.2.7 INSTRUMENT POINTING SUBSYSTEM (IPS) X
3.1.3 POWER (NOMINAL AND MAXIMUM)} REQUIRED BY COMMON PAYLOAD SUPPORT
EQUIPMENT (CPSE), FOR ASCENT, DESCENT, AND ON-ORBIT PHASES: -
3.1.3.1 TOP AIRLOCK X
3.1.3.2 AFT AIRLOCK X
3.1.3.3 HIGH QUALITY WINDOW/VIEWPORT ASSEMBLY X
3.1.3.4 MODULAR FILM VAULTS X
3.1.3.5 HIGH VACUUM VENT FACILITY X
NOTE: SUPPLIED VOLTAGE (VDC, VAC, NOMINAL AND RANGES), POWER LEVELS
(NOMINAL AND PEAK(S) INCLUDING DURATION, FREQUENCY AND TIME
BETWEEN PEAKS), AND ENERGY AVAILABLE, ACCESS AND EXTRACT
THE DATA FROM THE FOLLOWING FILES:
L.‘ — e ———




During the definition of these data files, comsiderations as to their usage
were prepared. These included:
a. Tiems/factors that appear to be required but are missing from
information sources.
b. Notes, on recommended data/format which could ease solution
approaches to various mission analysis tasks.
¢. MNotes, on which files should be accessed for data (to keep data
entry singular, and therefore contrqlled).

File data input and usage for example, showed that some resource parameters
used by one STS element are supplied from ancther STS element (e.g., Orbiter
power, ECS, RCS, etc., supplied to Spacelab, IUS, and SS5US elements) and
should only be entered once. These data should be accessed and extracted

from the appropriate STS element payload carrier data file. Changes to the
parameter values should be via single entry control. This and other considera-

tions are shown in Figure F-3.

The formats for the STS payload carrier date files are presented next. These
parameters are ordered by appropriate gystem/subsystem and by mission analysis
areas. Some of the parameters are probably too detailed for ‘the products

development , but should reside in such data files for other PPDB uses.

190
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Figure F-3
PAYLOAD CARRIER DATA FILES (NOTES)

GRAPHICS OF FUNCTIONAL/SCHEMATIC/CONFIGURATION LAYOUTS SHOULD BE INCLUDED TO ASSIST IN
ANALYSIS AND AS AN ILLUSTRATIVE AID.

USAGE_RATES WHICH AFFECT PLANNING SHOULD BE INCLUDED (APPROXIMATIONS SHOULD BE EXPLAINED).

WHEN A FILE'S PARAMETER VALUE CHANGES EITHER:
(A) HAVE THE AFFECTED SYSTEMS (THE USER SYSTEMS) ACCESS THAT FILE FOR THE "CONTROL
VALUES," (PREFERRED), OR
(B) UPDATE ALL DATA FILES WHICH CONTAIN THAT PARAMETER.

A REFERENCE TO THE APPLICABLE DOCUMENT AND FILE REVISION DATE SHOULD BE KEPT ON ALL
"CONTROL. DATA" FOR QUICK REFERENCE CHECKS.

THE DATA PARAMETERS WHEN RESIDENT ON THE DATA FILES, SHOULD INCLUDE THE DEFINITIONS OF ALL
THE ENTITIES TO SUPPORT TECHNICAL USERS AT INTERACTIVE TERMINALS.

THE PROBLEM OF SUFFICIENTLY DEFINING WHAT THE INTERFACES ARE, SHOULD BE ADDRESSED VIA
"THE INPUT/OUTPUT BLOCK" MODE. A SYSTEM'S OUTPUT AT ITS DELIVERY INTERFACE SHOULD BE
PRESENTED IN ASCENDING ORDER FROM NOMINAL TO MAXIMUM OUTPUT STARTING WITH THE BASELINE
SYSTEM AND ADDING PROGRESSIVE CAPABILITY VIA KITS, TANKS, FUEL CELLS, ETC.




PAYLOAD CAREIER DATA FILES
PRELIMIKARY
(1) SREUTTLE (OGRBITER)
LATA FILE CCRTERT

PARAMETER (LESCLIFTICH) LM EB/L ME

1, FROGRAMHATICS

1 Initial Operational Capability (I0C)-~(year)

1.z humber of Shubtle fliehts available per year
{(and by launch site)

3 Orbiter usage constraints

3.1 “IR launch site - launch rate/turnaround cara-
Lility (deys)

1.3.¢ LTR launch site -~ launch rate/turaaround capa-

bility (days)
2 Reccvery sites (list & constraints) X
gy tlaxipur launch and landing weight/provisions

et bl b

Ry b

fotal

k=K 18810k  HODEL; E/L=PLAKNNING DASELINE; MA=I;HSSION _ANALYSIS
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FAYLOUAL ChHRRIEE DATA FILES
FRELIMINARY
(1) SEUTTLE (CRLITER)
DATA FILE CORTIziiT

PARAKMLTER (DESCRIFTION) : R E/L PR

2. CuBEFIGURATIC G
z. 1 vrbiter nardware list, wmass prererties and voelumes
2. 1.1 Lzsic UOrbiter hardware b
A I Payload chargeatle harduare items (mass,cg, dimen- b3

sions, ete of kits etc) )
2.2 Lrhiter bedy axis and payleaé cocordinafe system/ X

stations
£.3 Urbiter dirensicnal ang physical detz
£s 341 {verall urtiter dirensiong znd volures x
ZeSac Urbiter czrgo bay dccers 2
Ze3e3 Cribiter racdiator X
£.3.4 field ci view of the Crbiter caric bay >
Ze5.5 I1lumiraticrn ¢f (rhtiter ceargc bay 2
Zak irase properties ¢i the Crbiter ¥

ORIGINAL} PAGE 1
S
OF 2COR QuaLITY

hrelil85104 #MODBL: B/L=PLENAIMG BASBLInk; MA=MISSION ANALYSIS
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PAYLCAD CAEKRIER DATHE FILES
PRELIMIKARY
(1) SEUTTLE (URBLTER)
DATA FILEk CGRTENT

FARAMETER (DESCHIFTIONM) Fuao E/L fR
3. SLBEYSTERS
2.1 Structurzl and rechanicsl paylozd interiaces
2,.1.1 Feylozad attachmeri concepts and locaticns
5.1.1.1 Faylecad installstion criteria ¥
2,01 1.2 rayload attachnent lccations in the paylcad bay %
3.1.1.3 Fayload accommodazticrs in the cabin
. (1) Porward flight deck by
(z) P‘id-deck b
(3) ALt flight deck h 4
(4) Stowage X
5. 1.2 Fayload-to-Orhkiter interface requirerments
3.1.2.] Struvctural interface x
1.2z Feylcad aliguuent x
2.1.2.5 Urbiter deflecticns *
2.1.2.8 Standard payload ground hercdling attachment ¥
interiace
3.1.3 Cargc center of fravity envelcpes X
z, 1.0 Faylcad tay envelope
3.7.4,1 Lynamie pavload envelor (length/diameter) X
3. 1.k, 2 Faylead velume with kit installaticns X
3.1.5 Faylcad attachment point lcad limitcs A
3. 1.6 Paylcad design load factors(linear g and angular
~rad/sec?)
3.1.6.1 Cargo linit desigh accelercstions for 65KLE up/ X
3Z2kLE deocwn
3. 1.8.2 Carac likit design acceleratiors for £5KLE down X
3.2 Envirorrental control znd Life Support System {(EZCLS3).
3.2.1 Atmospheric revitazlization subsystem (ALS)
Jezs 1l ERS for havitable pailcads (on-orbii, via orbiter X
air auct kit)
(1) LFES airflew rete (cfm)
{(Z) Conditioned air CGZ partiazl pressure
(3) dewpoint tenrnperature
(4) drybuvlb temperature
(5) air supply pressure
(¢) returning (to Ortiter) air max allowable
dewpoint temperature .
(7) Heturning (to Crbiter) zir wax allowable
drybullb temperature
(¢) Total pressure (to payload) renge
{(G) Gas composition (te paylcad) range
.2, 1.2 Oxyger supply to paylcads X

(1) Gaseous oxygen fleow rate (wom/max)

'

bl=m13STGr MOLEL; B/L=PLANNILG EASELINE; MA=MISSION ANALYSiS
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FAYLUAL CLRRItR LATA FILES
PFELIIIBAERY
(I) SEUTTLL (OUhEIIRF)
DETA FILE CGRTENT

CEFANLTED (DLSCRAFTICH) TR L/L

i

[EREWS ]

L

L) Wi laytad [CANEIEFS EWSE]

[FSAWIEWRE WA

Lal

P

Props Ry
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[WAEWARNN] tad Y Y
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Larlatvali
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-

[WR RS

Lad
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O W —y

-
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lass (nom/rax and per cryo kit)
Fressure (rcr/rex) range
"crperutbrc range

o) N

1
cocling ol raylcac equipmernt lcecated ip
it dech

ir [lcuw retc .

ryeuit fTerperaturc range
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P e e
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L e e )
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gt
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.ater anct woste wenepement subsysten (5hw)
(Wl pPOVi*ion
T

e

[
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ey
L Q

- e AT e gt Q)

1
E

rermezl contrel subs

= (T

DO e TS

renn (A1C8)(cceling

]

¢ héant exchanger-- Grtizer coclarnit waterlccp

heat load rejecticr (watus) capacity:

Op-orkit, poylcad decrs cien
unh-crbit, payloaa, paylcad cecors open--ucing
paylead radiator kit
Launch thru lardirg rmissicre phases with paylcacs

coors clesed

(4) Pos% lending--afiter GELE nockup
croke cetecticr and fire suppression system
tirlceck support subsystem (ALS:)
Clectricel fFower Syster (EFS)

voltaces (VLC, ¥AC, ncninal, and rarzes), pcver

ievels (romirazl and peak(s) including crraticrns,
freguency and time between peaks), and energy

vailahle per fl**hﬁ rhase!

Frclaunch and post =n“-r- X
Lavnclk, ascent 2nd scecs
Cnncrtlt:

1} Frimary gower p3
z) rack-up pover
3) Lnerpy kits (& max) X
I4) Additionel power (for systeng lccated in
ortiter Aft flish:t deck, &IL)

Flectrical interfaces (1lis%t,leccaticn(s) and ¥
rorinel usagcs)
n1ptle and cperational veltages

Fuel cell LOwerplant (FCE) perfermarce 3
Fa3lcad'ener availezcle )
LLOFP€ﬁCJ po,er (cperatirg cdescrijpticn, levels,

and systems eifected)
nemcte nan1pulator system(hirs

Py em O ™ 3 Q
0 e o

—~e— T LY
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PAYLOAEP&%EE%?%AE%TA FILES

(I) SEUTTLE (GREITER)
DATA FILE CUNTERT

PARLMETER (DESCEIPTIGHN)

E/L

A h

MA

Lad L) L LAY L Lo o (A

[¥S]
»

[VERFSRWS]

(A)

»

[GSRULRWE]

LAl (WAEWSRWEEFERWS] ) L) )
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- L]
-39
il
- L
onhn

LT 1.7

Functionzl capability

EMS performance

RMS Physical and dynaric characteristics
Fayload deployment and retrieval

RS 1ift and reach capabilities

Shuttle payload performance capability

ksC perforomance

Circulzr erbit altitude & inclination pajload
performance

blliptical corbit altitude & inclination paylcad
performance ‘
Launck site inelination limits

LiTE cerformance

Circular orbit altitude & inclinatiocn paylocad
performance

Elliptical orbit altitude & inelination raylcad
performance

Launch site inclination limits

Grbital maneuvering system (OMS)

OMS thrust, Isp, chamber pressure, engine mixture

ratio(s), gimbal angle limits pitech/yaw, fuel,

oxidizer, and pressurization tanks weight/vclumes,

and delta V characteristics
Orbital maneuvering capability (envelores)
0MS corbustion products and envelopes

Payload return capabilities (altitude & ireclination

limits)

Pirect entry and
Abort conditions
Reaction control
Attitude contrel
Ortiter poirting
deadbands)
Orbiter pointing accuracy

Attituae disturbance by spin-up and release of
paylcads

Trznslational and retatioral maneuvers (thrust

de-crbit conditions

subsyter (RCS)
performance
stability (course and fine

levels, isp, firing crder and logic, duty cycles)

Fendezveus capability

X

X

System description(chamber pressure, engine mixture i

ratic, number of thrusters,

weight/volumes, and delta V characteristics)
Ortiter RCS max. acceleration levels

locations(s), thrust
directions, fuel, oxidizer and pressuricaticns tanks

fated

FFTNISSI0N MODEL; B/L-FLANNING EASELINE; MA=MISSION ANALYSIS
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FAYLCAT CAREIER DATA FILES
PRELIMNInARY
(I) SEUTTLE (CRBITER)
UATE FILE CCGHTENT

EARnMLTER (DESCRIFTION)

E/L

MA

. * " .

(AL DWW
- -

(W5 W)
»

AT LAY LAY LAY L2 CAY U LAY EaY ) Lad 3 LA LAl LAY ) L) (D
-

(LA}

LAl

0w
»

L]
»

-
N IS0 Y e

-] =3 =] =3 =3 -1 -]
-

MY R3PS PO RN Y
-

-3
» .

n
or

- L]

Ly
-
5]

. .
L BY v

L ] » L]
Fead B

. (2]

I R s

S o R Va R Ta RV ol To RV ool & L IAL Nl WEW BIE

[y ot B e B o B B o B
.
P e e ]
»

»
——t
-

—h

LA

hCS propellant ccrnsumption

Froprellant available (forward and aft tanks)

Vernier thrusters

Frimary fthrusters

Iranslaticnel manreuvers

Kendezvous

Fropellant usage due fto attitude constraints (eg

thermal control attitude propellant usage)

Vernier pC3S fuel usage feor limit cycle control

rC& propellant distribution and recomrmended usage

estimates

Combustion preoducts and envelopes

Fassive attitude ccntrol ncde

Guidance, navigation, and cowmirclsysten

incrtial sessurenent unit (I5U) (pointing
Liter nevigatior basc

Lavizetion accuracy

Space Shufttle operational contaminstiorn contreol

Frelaurich rhase

hscent phase

Un-orbit rhase

De-orbit and decscent phase

Landing pnase

Crew interface and acccmrodations

Crew size and prcvisions

mominal orbiter crev size (eg 4 men)

aximum corbiter crew sizs (sestipg limit)

Nomiral crbiter expendatles (eg 2¢ man days)

Maximum crbiter stouwzge rrevisiocns for crew

expendables (ran days) (payload weight chargeable

for excess over nominal crew size and duration)

L5C)
cecuracy)

—
™Gy
I-‘\’)

Crew compartments {(acconrcdation provisions and list

cf on-~corbit operaticorns and paylozd suppert mornitor
~-ing and contrel functions performed at each
station)

Forward flight deck (cemmander and pilct station)
Aft flight deck (list of opersztioral capatilities)
(1) hissicn station

(2) Payleoad station

{(3) Cn-orbit station

Mid-geck

(1) Sleep stations

(2) Food service station

(3) Personnel hygiene station

B Dl b e D

>

bt

' bt bt g b bl bt

b,

et B B

%
La

—
-

=1SS10w
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FAYLCAL CARRIER DATA FILES
PRELIMIARY
(I) SEUTTLE (CLBITER)
DATA FILE CORTERT

FARAMETER (DESCRIFTICN) Mk

B/L

4

.10, 3.

. 1C.3.3

3.1C. 4

3.10.5

3.1C.5. 1
3.10.5.2
3.10.5.3

3.11.1
3.71. 7.1

) Exercise facilities

) Stowage

) fayload bay airlock

) Side access hatch

{rew access provisions (ecuipment dimensions, allcw

-zble paylcad diamebters, EVA timelines, apd ERia/

Fescue support equipment)

Grtiter airlccel

(1) airlcck entrance hatch

(2) airlock

(3) payload bay hatch

Loc%ing mcéule (rayload chargeable item in payload

bay

(1) Docking module

(2) EVA/rescue katch

(3) Locking module hatch

(1) Tunnel adapter

Tranfer tunnel (spacelab equipment)

(1) Transfer tunnel

(2) Tunnel egress hatch

(3) Spacelab hatch

Manned wmanuevering unit (Mhu) (weighbt/velune

characteristics and perfcrmance)

Crew staticns and hapitability

Utility work bench

Stowage container

Standard equipment

(1) Tool and raintenznce aszepkly

(2) Trash disposzl tag

(3) On-orbit equipment restraints and
previsions

Crew restraints/nobility aids

(1) Feot restrzints

(2) Locomortion aids and handholds

(3) EVA restraint/ronility aids

Avionies (funclions, hardware payload

and operating characteristics/limits. This describes

the payload suppert services received through the el-

ectrical and functional hardline interfaces between

the payload umbilical and the directly interfacing

avionics electrical eguipment for attached payload

apd via RF link for detached paylcads)

Functions

scientific data handling (on-board digital com-

(L
(5
(6
{7

L M

stowage

interfaces

B bt bl !

Dl et b B

et Pep el -

e A

ME=MISSIGH
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FAYLCAT CARLIER LATA FILES
FhbLim ILARY
(1) SELITLE (CRBLTER)
DeTe FILE CORIELT

FEFAMETLR (BﬁSCBIPTIGE) Bi

F/L

a-

LAY LA

AT LAY AT LAY L VA ) L L) LA3 L L) L

Cad Lyl

LAY L LA LA L) L Lo ) Ll o)
»
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»
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ed red med omd mad ek eed med eab ol ced e oed et )
ek wwd ol ek fod wd el 3 et mmk b oed et L
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sk
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—t etk ot
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PRI ea e -

AN AR AR AN
» -

-

Lt o

- L] - - -
SN 2 IR I an W Iy

¥ & & n . » -

G =] CAT BT QY R e

. -

Mo

»

LAY ) DY e b e

et wed WY
(AR W

—
i

Ny ==

putation, memcry, deta storage, dates rates, forgat
ete)

Engineering date handling

vplink/forward link (bands, date rate timing for
rat ete)

4udio (voice comrunicaticn)

lelevigicn

Ga&C payload data interfaces

Cavtion and warring

Timing

hendezveus tracking

harcévare interfaces

fayload data interleaver (Fil)

Faylcad signzl processcr

Fayload inverrogator

tultiplex/cemultiplexer (LIM)

S-tand F# signal prccessor

Ru-tand signel fprccesscor

hudio central centrol unit

Faylcad bay liznting and closed circuitd televigion
(CCTV)

iiaster tirming unit (RTL)

Cauvtion and warning elecircnics unit .
hendezvous radar )

mission sppecialist station (i#88) pulse ccde rodu-
lation (PCH) reccrder

payload wideband recorder .
Fayload service panels (electirical, ccermunication,
data,and fluid interface capabilities and locations)
Forwerd bulkhead

Forward payload bay bulknead interconnect panels
Forward utility bridge

Aft bulkheac ’

Erelaunch paylced service panels

Bay sidewall electrical panels

taylcad bay cabling and fluid lines

Payload filuid fill, vent, drain and dump provisions
(by flight rhase)

Paylozd reat rewcval kit provisions

Paylcad heat exchanger interface parel

ORIGINAT! PAGE IS
OF POOR QUALITY,
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PAYLOAD CARRIER DATA FILES
PEELIFINARY

(I) SHUTTLE (ORBITER)
DATA FILE CCKTERT

g £
- »
b

I o b e B

» . - v ®

g i g o S R e

* ® ® a2 = a & * % =& . « = = =

L] . = »

Rimgi i g

FARAMETER (DESCEIFTIOR) MM EB/L MA

FAYLOAD EMVIRCLEMENT

Vibration (vibration levels over frequency ranges

versus location, nounting corfiguration, and equip-

nent weight) .
1.1 Sinusoidal vibration X
Tee Randor: vibration x
z Acoustics (overzll db per flight phase and stations) X
3 Sheeok X
4 Accelerations and angular rates { bty flight

phase and duratiors)
i, 1 Atuwospheric drag accelerations X
k.2 Foost thrust accelerzations A
L,z Gn-crbit CHMS thrust accelerations %
L. n Cn-orbift KCS accelerations and angular rates X
L = Le-orbit .and - landing accelerations X
5 Temperature (cperating limits)
5.1 Fre-launch X
£.2 Launch and ascent ¥
£E.3 Uo-crbit (with STS) X
.4 Cescent x
{ Ltmcsphere
6.1 Fressure ¥
€.2 Composition X
£.3 Felative humidity - ¥
7 Class cleanliness and contamination (high/lov p
i levels) .
) Electrical and magnetic environments
.1 kadiated emissions X
6.2 Conducted emisssions X
8.3 lagnetic sources envircnments X

=1 1SSTOk MOUDEL: B/L-PLANKIKG EASELINE; MA=MISSION ANALYSIS
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PAYLCAL CARRIER DATA FILES
FRELILIMARY )
(I) SEUTTL: (CRRITER)
4TA FILE CCNTENT

PLRANMETER (DESCRIFTIUN) (AR

E/L

MA

5, CLET

&)

2,1 Recurring ccst(s) per flight X

ORIGINAT} PAGE IS
OF POOR QUALITY

bh.=l1SSI0n  MOLBEL; B/L=FLANRILG BASELIWME; MA=MISSION ANALYSIS

y 201

MCDONNELL DOUGL(A%



PAYLOAD CARRIER DATA FILES 07-07-76
PRELIMINARY
(I1) SPACELAB
DATA FILE CONTENT

PARAMETER {(DESCRIPTION) MM B/L MA.
1. PROGRAMMATICS
1.1 Initial operational capability - (IOC) (year)
1.1.1 I0C of nominal duration SL X
1.1.2 I0C of 30-day duration SL X
1.2 Number of available/allowable SL (module) flights X

per year {(Guideline or reference limit if available)
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PAYLOAD CARRIER DATA FILES 07-07-76
PRELIMINARY
(II) SPACELAB
DATA FILE CONTENT

PARAMETER (DESCRIPTION) MM B/L MA

2 CONFIGURATION
2.1 Hardware content list of basic Spacelab

Major diameter (of module and pallet elements)

N

N
U o= W N

Uverall length(s) (of elements)

b b bd ba

Possible flight configurations (list)

Basie flight configurations (equipment/element list,
gross weight, drawings, cg conditions, and available
/remaining payload volumes and racks)

Long Module Conflguration

Long Module plus one pallet configuraton

Long module plus two pallet train configuration
Short module plus two pallet train configuration
Short module plus three pallet train configuration
Pallet-only configuration/15 meter pallet
Pallet~only/9 meter independently suspended pallet

=1 OV ) PO -

M NN NN

< (RS RS R R R RS ]
s P P b P B B B

Volume and mounting area available to Spacelab
payloads

Mass availilable for Spacelab payloads
Spacelab slement mass

Spacelab paylcoad mass (ranges/limits)
Overall mass breakdown/summaries

NSV LV \V]
~ =1 =2

W R -
pq Pa P

Center of gravity constraints

Module structure

Overall configuration
Basic structure floor
Overhead structure
Accommodation capability

- L ]
N =

L)
WO ADAD OO o0

RO =8 s
be 2< b

Mission dependent structure - racks

Standard Experiment racks description

Standard racks - experiment allowable envelope
Standard racks carrying capability

Payload mounting interface within racks
Payload interface to ECS, EPDS, CDMS within racks X

R NEY NPT G QY WY
COOoOOoOOD
- - L] L] .
U= D -
P pd pd b

Pallet Segment
Baslic configuration X

RN RN NN N

—
a

.
— -
—
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PAYLOAD CARRIER DATA FILES 07-07-76
PRELIMINARY
(I1) SPACELAB
DATA FILE CONTENT

PQRAMETER-(DESCRIPTION) MM B/L MA

2.11.2 Mission dependent structure X

2.11.3 Physical accomodation capabilities X

2.11.4 Igloo (for pallet-only configurations) equipment X
2.11.4 list

2.12 Transfer tunnel(s) X

2.13 Module-to-pallet utility bridge(equipment list) X

2. 14 End Cone(s) configuration/capabilities X

2. 15 Subfloor subsystems capabilities X
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PAYLOAD CARRIER DATA FILES 07~07=76
PRELIMINARY
(II) SPACELAB
DATA FILE CONTENT
PARAMETER (DESCRIPTION) MM B/L MA.
3. SUBSYSTEMS
3.1 Electrical power and distribution subsystem (EPDS)
3.1.1 Power (avg nominal and max) required by basic SL
Equipment configurations, for ascenit, descent,
. and on-orblt phases:
3.1.1.1 Long module X
3.1.1.2 Core module X
3.1.1.3 Long module + pallet(s) X
3.1.1.4 Core module + pallet(s) X
3.1.1.5 Pallet(s) only X
3.1.2 Power {(nominal and max)required by mission de-
pendent Spacelab equipment (MDSE),for ascent,
descent,and on-orbit phases:
3.1.2.1 Experiment computer X
3.1.2.2 High data rate recorder (HDRR) X
3.1.2.3 Data display unit and symbol generator X
3.1.2.4 Experiment inverter - HQ0Hz X
3.1.2.5 Experiment 1I/0 unit X
3.1.2.6 Experiment power switching panels X
3.1.2.7 Instrument pointing subsystem (IPS) X
3.1.3 Power (nominal and max) required by common payload
support equipment (CPSE), for ascent, descent,
and on-orbit .phases:
3.1.3.1 Top airlock X
3.1.3.2 Aft airlock X
3.1.3.3 High quality window/viewport assembly X
3.1.3.4 Modular film vaults . X
3.1.3.5 High vacuum vent facility X
Note:supplied voltage (VDC,VAC, nominal and
ranges), power levels (nominal and peak(s) inc~-
luding duration, frequency and time between peaks),
and energy available, access and extract the data
from the following files:
PHASE FILE
(1) Prelaunch and post land ~~0Orbiter (EPS) X
-ing --Orbiter (GSE) X
(2) Launch, ascent and des --Orbiter (EPS)
-cent
(3) On-orbit:
(a) Primary power --Orbiter (EPS) X
(dedicated power
source)

(b} back-up ~~0Orbiter (EPS)
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PAYLOAD CARRIER DATA FILES
PRELIMINARY
(II) SPACELAB
DATA FILE CONTENT

07-07-76
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L] L] . L]
U0 D) -
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PARAMETER (DESCRIPTION) B/L MA
{back-up source
shared with Orbiter)
(c) Energy kits --Orbiter (EPS)
(d) Additional power {(for ~=0rbiter (AFD) X

systems located in
Orbiter arft flight deck,

AFD)

(e) Multi-mission equipment

--MMSE

(e.g., Auxiliary payload
power system, APPS)

Environmental control subsystem (ECS)
Spacelab gaseous nitrogen capability (kg)
Pallet mounted cold plates freon loop capability

(watts) (to cool pallet mounted payload electronics,

etc.)

Module cabin airloop cooling capability (watts)
Module avionies airloop cooling capability (watts
and m/min) (Separate system to cool rack mounted
subsystem and experiment equipment)

Spacelab (basic) configuration dependent ECS re-
quirements (watts) for ascent, descent, and on~

orbit phases:
Core module
Long module

Core module + pallet(s)

Long module + pallet(s)

Pallet(s) only

Spacelab experiment support equipment ECS cooling

loop requirements (watts), for ascent, descent, and

on-orbit phases specified as to:

Pallet-only (pallet coolant loop requirements)
Module-only (heatload distribution between air
cooling using the cabin loop and/or the avionies
loop, and/or liguid cocling using the experiment
heat exchanger -~ which is a mission dependent,
removable item.)

Module + pallets (all the above)

List and description of Spacelab passive thermal

control devices (eg insulations, surface coatings,
and thermal blankets to protect the module,

segments, utility lines, and externally mounted
subsystem equipment.)
Note:for ECS products and conditions supplied

by STS systems other than the Spacelab itself,

access and extract the data from the following

P P g PS

pallet

MM=MISSION MODEL; B/L=zPLANNING BASELINE; MA=MISSION ANALYSIS

MCDONNELL nouau&
[V

206 .



PAYLOAD CARRIER DATA FILES 07-07-76
PRELIMINARY
(II) SPACELAB
DATA FILE CONTENT

EARAMETER (DESCRIPTION) MM B/7L MA
files:
PARAMETER FILE -
(a) Orbiter (total Orbiter X

neat rejection) coolant
waterloop heatload (watts)

capacity

(b} Gaseous oxygen flow and Orbiter (ECLSS) X
capacity .

(c) Airflow airloop capacity Orbiter (ECLSS) X
(kg/hr)

(d) Air cooling capability Orbiter (ECLSS) X

watts) from Orbiter AFD

3.3 Command and data management subsystem(CDMS)
(Capabilities and characteristics,eg bit rate,
storage, number of files, etc for each of the
following subsystems)
CDMS equipment and location
Basic Spacelab CDMS equipment, eg
(1) Experiment data bus
(2) Back up computer
(3) Mass memory
(4) Keyboard/CRT
(5) Intercom
3.3.1.2 HMission dependent CDMS equipment, eg
(1) Experiment computer
(2) Experiment I/0 unit
(3) Experiment RAU
(4) Keyboard/CRT
(5) High rate multiplexer
(6) High rate digital recorder

L] -
mad -
L]

—

Lo
L

PAPA DD B baDd BB BB BB DA DA DA B DA Bd B b Bl b B

3.3.2 Data Acquisition and control
3.3.2.1 Remote acquisition units (RAU)
3.3.2.2 Input/output unit

3.3.2.3 High rate multiplexer

3.3.2.4 High rate digital recorder
3.3.2.5 Closed circuit TV system
3.3.2.6 4.2 MHz analog channel

3.3.3 bPata Transmission

3.3.3.1 Network system

3.3.3.2 Down~link

3.3.3.3 Up~link

3.3.4 Data Processing

3.3.4.1 Computer

3.3.4.2 HMass memory unit (MMU)

3.3.4.3 Data Display Unit and keyboard
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PAYLOAD CARRIER DATA FILES
PRELIMINARY
(II1) SPACELAB
DATA FILE CONTENT

07-07-76

PARAMETER (DESCRIPTION)

MM

B/L MA

[y
.

N -

.

W L L L) Lo s L L
. . s .
€= L Lo Lo L L Lo O L)

. & 4 . 4

=1 =] =3 =3 OV
A s & .
LN -

« & 4 8 4 @
a4 a4 .
M

Ul =) D) —a

. s . a

& & = & &
s s & .

ELWD N

.
- .

LA L L0 L0 Lad L L0 L 1 A L0 L) A G L) L LD
. . e .

N NSO EWWWWLWO R PPN N —

R - R g N g g N - N

N -

Subsystem control

Control concept

Activation Sequence

Intercom

Caution and warning

emergency signals

Warning and caution signals
Experiment/caution and warning interface

Instrument pointing subsystem(IPS)

(capabilities and characteristics, eg attitude

accuracy, attitude hold limits etec.)
IPS description (equipment list)
Paylecad accommodation capabilities
Payload mass

Payload dimensions

Pointing and stabilization

Payload supporting services
Flexibility adnd growth potential
IPS interface

Spacelab/orbiter interface
Spacelab/payload interface

Spacelab ground support

Spacelab subsystem interfaces
Habitability and cleanliness requirements
Environment

Sceftware

Operations

Operating modes

Emergency control

»qpd pd g bq b

B bd bd b Be DA Bd bd bd Dd bd b bd b
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PAYLOAD CARRIER DATA FILES 07-07-76
PRELIMINARY
(I1) SPACELAB
DATA FILE CONTENT

PARAMETER (DESCRIPTION) MM B/L MA
by, PAYLOAD ENVIRONMENT
4.1 Module flight envirnoment
W.1.1 Vibrations(vibration levels over frequency ranges

verses module locations, mounting configuration,
and equipment weight)

4.1.1.1 Sinusoidal vibration X
4,1.1.2 Random vibration X
b 1.2 Acoustic noise X
§.1.3 Shock X
B.o1.4 Linear acceleration X
4.1.4.1 HNominal mission/emergency sequence X
4.1.4.2 On-orbit maneuvers X
4.1.4.3 Orbit Atmosphsre accelerations X
4.1.5 Temperature (operating limits)

4.1.5.1 Prelaunch X
b, 1.5.2 Ascent X
4.1.5.3 On-orbit (with STS) X
4.1.5.4 Descent X
4.1.6 Atmosphere

4.1.6.1 Pressure X
§¥.1.6.2 Composition X
4.1.6.3 Relative humidity X
4.1.7 Cleanliness and contamination X
4,1.8 Electrical environment - module

4.1.8.1 Radiated emissons X
4.1.8.2 Conducted emmissions X
4.1.8.3 Bonding and lightning protection X
4.1.8.4 Electrical surface properties X
4.1.9 Magnetic environment {Spacelab and STS sources) X
4.1.10 Radiation environment (inside module) X
4,2 Pallet flight environment

4b.2.1 Vibration A
h.z.z2 ncountic noise X
n,.z.5 Shock x
b oo ok Linear aceceleration X
4,2.5 Temperature (operating limits)

4,2.5.1 Prelaunch X
§.2.5.2 Ascent X
4,2,5.3 On~orbit (with STS) b4
4,2.5.4 Descent X
h.2.6 Atmosphere (pressure, humidity)

4.2.6.1 Launch sequence X
h,2.6.2 On-orbit X
4.2.6.3 Re-entry sequence X
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PAYLOAD CARRIER DATA FILES 07~07-76
PRELIMINARY
(II) SPACELAB
DATA FILE CONTERT

PARAMETER (DESCRIPTIONY ) MM B/L MA

Cleanliiness and contamination
Electrical environment - pallet
Magnetic environment

Hadiation environment
Meteoroids

0 T g o
MR NN
— O o-d
—O

Pe b pd Dd b

s . ] -

Airlock and airlock equipment flight environment
Vibration

Acoustic

Shock

Linear acceleration
Temperature
Atmosphere
Contamination
Electrical

Magnetic

Radiation environment
Meteoroid environment

a s I LI )

and et D OO0 3 OV T NN

-3

LTEESEERE s
LoD LWL WL W W W
B b pd Be b B B Bl B B g

LI} L] L » .
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PAYLOAD CARRIER DATA FILES 07~-07-76
- PRELIMINARY
(II) SPACELAB
DATA FILE CONTENT
PARAMETER (DESCRIPTION) . MM B/L MA

5. COST

5.1 Recurring cost per flight
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PAYLOAD CARRIER DATA FILES 07-06~-T6
PRELIMINARY
(III) INTERIM UPPER STAGES (IUS)
DATA FILE CONTENT

PARAMETER (DESCRIPTION) MM B/L MA
1. PROGRAMMATICS
1.1 Initial Operational Capability (IOC) - (year) X
1.2 Number of IUS available per year X

MM=MISSION MODEL; B/L=PLANNING BASELINE; MA=MISSION ANALYSIS

212

MCDONNELL DOUGIT'AQS%
-



PAYLOAD CARRIER DATA FILES
PRELIMINARY
(III) INTERIM UPPER STAGES (IUS)
DATA FILE CONTENT

07-06-76

PARAMETER (DESCRIPTION) MM

B/L MA

)%
n

N
w

o \Y)
=T +=
[ Y

[h] [ACN AV AN
N~

[ASEASRAVE V] NS\
~]=1=1=3 jeaR e o gt
N -

[ESIEAS I

[\
oo

o
O

2.10

CONFIGURATION

Hardware content list of basic IUS )4
(total vehicle, stage(s), interstage, attach
fittings, fairings)

Major biameters per stage and per configuration X

Overall Length, dimensions and volume per stage X
and per configuration

cg location (distance aft of attach flange)per stage
and per configuration -

Pre-burn (max propellant) X
Post-burn X

Roll moment of inertia per stage and configuration
Pre-~burn
Post=-burn

Transverse moment of inertia per stage and
configuration

Pre<burn

Post~burn

STS mounting provisions

Cradle or bay attachment requirements

Dynamic envelope (length and diameter) X
Safety requirements (through safe/arm devices

and/or redundant monitor/control)

Payload mounting provisions

Payload separation characteristics

Balast weight provisions
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PAYLOAD CARRIER DATA FILES
PRELIMINARY
(III) INTERIM UPPER STAGES (IUS)
DATA FILE CONTENT

07-06~76

lifetime based on battery, etc., limits)

PARAMETER (DESCRIPTION) MM B/L MA
3. SUBSYSTEMS
3.1 Propulsion (solid rocket motor(s) systems)
(per stage and IUS configuration):
3.1.1 Weight of nominal propellant - X
3.1.2 Weight of minimum propellant (max off-loaded X
design condition)
3.1.4 Weight of dry IUS stage X
3.1.5 Nominal gross IUS weight
(per stage and IUS configuration)
3.1.5.1 Pre~burn X
*3,1.5.2 Post-burn X
3.1.6 Total (nominal) impulse (N-s) X
3.1.7 Maximum thrust (N) X
3.1.8 Average thrust (N) X
3.1.9 Specific impulse (Isp) at max thrust (sec) X
3.1.10 Specific impulse (Isp) at average thrust (sec) X
3.1. 11 Propellant type (main propulsion, attitude, and X
auxiliary systems) and number of motors/thrusters
3.1.12 List of combustion products (for payload screening X
purposes )
3.1.13 Restart capability (number) X
3.1.14 Performance specifications of engines/thrusters, X
firing logic, and control arms.
3.2 Guidance and control subsystem (G&C)
3.2.1 Three sigma Synchronous Orbit Insertion
Accuracy
3.2,1.1 Perigee (dh,km) X
3.2.1.2 Apogee (dh,km} X
3.2.1.3 1Inclination (di,deg) X
3.3 Electrical Power System (including both the power
required from the Orbiter, and the IUS on-board
power available to IUS and payload systems)
3.3.1 On-board voltage (VAC,VDC, nominal and ranges) X
3.3.2 Power levels (nominal and peak(s) including X
durations, frequency, and the time between peaks)

3.3.3 Energy consumption (nominal and max) X
3.3.4 Umbilical attachment and retraction from Orbiter X
requirements (for caution and warning, control,

monitoring, and power)
3.3.5 Maximum free-flying lifetime hours) (operational X
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PAYLOAD CARRIER DATA FILES 07-06-76
_ PRELIMINARY
(IIT) INTERIM UPPER STAGES (IUS)
DATA FILE CONTENT

PARAMETER (DﬁSCRIPTION) MM B/L MA

.6 Electrical interface(s) wiring, connectors X

3

A Telemetry, tracking, and command subsystem (TT&C)

4,1 Command/control and telemetry capability (bps X
band(s)}, center frequencies, max power output,
channels)

Payload status, checkout, and/or abort operations X
command requirements

Orbiter display/control panel requirements (eg, X
at Payload Specialist's Station)
Navigation

Avionies list

*

i u (SRS RS R RS RN RE) f=gii=g I o
.
s W Mo

. ¥

LR e

. IUS Attitude Control System per stage/configuration
Attitude pointing accuracy (per axis) and stability
Payload jettison/separation tip-off rates
Pitch/yaw (deg/sec)

Roll

Velocity (M/s)

IUS~Payload controlability envelope per stage and

per configuration

IUS stations Z vs X (cg boundary for lUS+payload- X
gimbal angle control boundaries)

IUS/TUG X station limits for Shuttle Imposed —
liftoff and landing c¢g constraints on:

(a) delivery missions ) X
(b) Retrieval missions (Tug only) X

WK -
Ea e o L]

L]
—

w (W8] ) Lo o il wWio " W W

W W WM -

no

Environmental control system

Passive insulation options and locations
Temperature~time profiles (location dependent, eg
guidance compartment, engine section)

RF shield/special environments (eg acoustic
blankets)

Active thermal system (characteristies,
capabilities)

* -

w w [WIRULETY]

(=) [=)] OOy
-

= W [ASIE

Pe bd bd b

3.7 Instrumentation systems X
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PAYLOAD CARRIER DATA FILES 07-06~76
PRELIMINARY
(III) INTERIM UPPER STAGES (IUS)
DATA FILE CONTENT

PARAMETER (DESCRIPTION) MM B/L MA

ENVIRONMENT

N g 4=
.
—h

Vibration (vibration levels over frequency ranges
versus location, mounting configuration--with/
without shroud, and equipment weight)

Sinusoidal vibration

Random vibration

UK QY
L] -
M)

acoustic noise

LR e

Shock

Linear acceleration
Nominal mission/emergency sequences X
On-orbit maneuvers X

= 4= = gy

AV Y

Temperature (operating limits)--fairing on/off
Pre-launch

Ascent

On~0Orbit (with STS)

Free Flying

g g
. - »

L] -

o2} -] Lea)} (O RN RS RV R = W [\V]
L] . L] L] [ ] []
O N -

Relative humidity

»

PGPS PP g b

Pressure limits -

=

Class cleanliness and contamination (high/low X
levels)

Electrical and magnetic environments
radiated emissions

Conducted emissions

Magnetic sources environments

R =J N g
L] [ ] L] .
OO \O WO
W o —
PGPS P
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PAYLOAD CARRIER DATA FILES
PRELIMINARY
(IIT) INTERIM UPPER STAGES (IUS)
DATA FILE CONTENT

07-06-76

PARAMETER (DESCRIPTION)

MM B/L MA

5. COST

5.1 Recurring cost per flight
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PAYLOAD CARRIER DATA FILES 07-07-76
PRELIMINARY
(IV) SPIN STABILIZED UPPER STAGE (SS30US)
DATA FILE CONTENT

PARAMETER (DESCRIPTION) MM B/L MA
1. PROGRAMMATICS
1.1 Initial operational capability (IOC) X
1.2 Number of S5SUS3 available per year X
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PAYLOAD CARRIER DATA FILES : © 07-07-76
PRELIMINARY
(IV) SPIN STABILIZED UPPER STAGE (SSUS)
DATA FILE CONTENT

PARAMETER (DESCRIPTION) MM B/L MA
2. CONFIGURATION
2.1 Hardware content 1ist of basis SSUS X

(total vehicle, stage(s), interstage, spin table,
attach fittings, fairings)

Major diameter (m) ' X
Overall length, dimensions, and volume X
CG location (distance aft of attach flange)

Pre~burn (max propellant) X
Post~burn b4

AR LIS no no
= = e (WS ] 3%
[ ] L]

N~

Roll moment of inertia (about spin axis) (kg-m2)
Pre~burn X
Post~burn X

PO —

Transverse moment of inertia
Pre~burn X
Post~burn X

PN O [ASH LGN
L] [ 3

NN -

STS mounting provisions
Cradle attachment, retention system, tilt and spin X
table, ete., requirements

Dynamic envelope (length and diameter) X
Safety requirements (through safe/arm devices,

and/or redundant monitor/control)

Angular accelerations and spin rates (min, nom, max)

« .
e w Mo -

(o] | -3 1 -~ 3 O O i

(\V] r M Mo [NV

Payload mounting provisions

M
L]
(Ya)

Payload separation characteristics

LT T -

rno
-
o

Balast weight provisions
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PAYLOAD CARRIER DATA FILES 07~07-76
PRELIMINARY
(IV) SPIN STABILIZED UPPER STAGE (SSUS)
DATA FILE CONTENT

PARAMETER (DESCRIPTION) MM B/L MA

SUBSYSTEMS

—_—

Propulsion

Height of nominal solid rocket motor propellant X
weight of minimum propellant (max off-loaded design X
condition)

Weight of maximum propellant X
Weight of dry SSUS stage

Nominal gross SSUS weight

Pre-burn

Post-burn

Nominal action (burn) time

Total (nominal) impulse (N-s)

Maximum thrust (N)

Average thrust (N)

Specific impulse (Isp) at max thrust (sec)
Specific impulse (Isp) at average thrust (sec)
Propellant type (main propulsion, attitude, and
auxiliary systems) and number of motors/thrusters
List of Combustion Products

Restart capability (if any)}

Performance specifications of engines/thrusters,
firing logic, and control arms.

+ .

*
.

.

—_ =t =3O ON ] OV U Ny -

N e O
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. e
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. s

—_ - el

LV = W]

-

Guidance and control subsystem (G&C)
.1 Three sigma synchronous orbit transfer
insertion accuracy
Perigee (dh, km)
Apogee (dh,km)
Inclination (di,deg)

H
NS \]

A wd W W [GAEUS}
—
UG N -
-

[ [ASTASI]

Electrical power system (including both the power
required from the Orbiter and the SSUS on-board

power available to SSUS and payload systems)

Un-board voltages (VAC,VDC, nominal and ranges) X
Power levels.(nominal and peak(s) including X
durations, frequency, and time between peaks)

Energy consumption (nominal and max) X
Umblical attachment and retraction from Orbiter X
requirements (umblical for caution and warning,

control, monitoring, and power)

3.3.5 Maximum free-flying life time (hours) (operational X
lifetime based on battery, ete. limits)

WAL L0
N =

Lo Ly )l
$= )
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PAYLOAD CARRIER DATA FILES
PRELIMINARY .
(IV) SPIN STABILIZED UPPER STAGE (SSUS)
DATA FILE CONTENT

07~07-76

PARAMETER (DESCRIPTION)

MM B/L MA

.
O

Electrical interface(s) wiring, connectors

Telemetry, tracking, and command subsystem (TT&C)
Command/control requirements (unless autonomous)
Payload status, checkout, and/or abort operations
command requirements

Orbiter display/control panel requirements (eg

at payload specialist's station)

Telemetry (band, center frequency, max power
output, channels, bps)

Avionies List

.
£ += i N [
. . T
4= (98] A =

.

&)

STS attitude control system (requirements)
Attitude hold accuracy requirements {(per axis)
(Orbiter supplied initial position and pointing
guidance, navigation and stabilization)

L Ly w L (WS LW w
L] a . L3

.

.
U un €=
. .
-

SSUS Attitude Control System

Nutation control system capability (deg) (maintain
the spin coning angle within limits if SSUS re-
quired to remain in parking/phasing orbit)

.6.2 SSUS~-Payload balance and alignment criteria:
6.2.1 Dynamic Unbalance limit (radians)

) (principal pitch, yaw, and roll axes of inertia
deviations from perpendicular and parallel to
spacecraft centerline

Payload cg offset from centerline limit (m)
Despin System Characteristics

[GVEWN] [WERWN]
T . PR
o O
.
-
w N

-2 -3 ovon
. L) » .

Environmental Control System

Passive insulation options and locations
Temperature~time profiles (location dependent,
eg guidance compartment,engine section)

RF Shield/special environments (eg acooustic
blankets)

W LAl L L w
P
(W4 NS -

3.8 Instrumentation Systems

PSP P b

MM=MISSION MODEL; B/L=PLANNING BASELINE; MA=MISSION ANALYSIS
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PAYLOAD CARRIER DATA FILES 07-07-76
PRELIMINARY
(IV) SPIN STABILIZED UPPER STAGE (SSUS)
DATA FILE CONTENT

PARAMETER (DESCRIPTION) M4 B/L  MA
4, ENVIRONMENT
b1 Vibration (vibration levels over frequency ranges

versus location, mounting configuration - with/
without shroud, and equipment weight)

. Sinusoidal vibration

.2 Random Vibration

g =
- .
—

-

&%)

Acoustic Noise

T - S

Shoceck

Linear Acceleration
gominal Mission/Emergency Sequences X
.2 On-0Orbit Maneuvers X

= = 4=
- L] . a »
-

Temperature (operating limits)-fairing on/off
Prelaunch

Ascent

On-orbit (with STS)

Free Flying

N—gRog g

.
[e2] (GBI RV RVIRG Eg = R O S ]
- L] . - *
N —

I=

Relative Humidity

be PSP PG B B

Pressure limits

= =
L] [ 3
co -3

Class cleanliness and contamination (high and low X
levels)

Electrical and Magnetic Environments
Radiated emissions

Conducted emissions

Magnetic sources envirouments

[N g S
O OO WO
. * *
[WE AR
PSS Pg

Mi4=MISSIOr MODEL; B/L=PLANNING BASELINE; MA=MISSION ANALYSIS
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PAYLOAD CARRIER DATA FILES
PRELIMINARY
(IV) SPIN STABILIZED UPPER STAGE (SSUS)
DATA FILE CONTENT

07-07-76

PARAMETER (DESCRIPTION)

My B/L MA

5. COST

5.1 Recurring cost per flight

MM=MISSION MODEL; B/L=FLANNING BASELINE;
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