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MEMORANDUM FOR MR. J. D. HILL

SUBJ: Annex D to the Shuttle Mission Operations Task Force
Evaluation Report (SMOTE)

1., The attached document, subject as above, details and
substantiates NRP requirements. It is being made avail-
able at this time to meet the immediate needs of DOD and
the Air Staff to baseline NRP requirements to the PD~42/0MB
STS Mission Operations Study and justification for the USAF
Mission Element Need Statement (MENS) defining the DOD
Shuttle mission operations requirements.

‘2. It should be recognized that this is a preliminary docu-
ment and used accordingly. The final "NRP Requirements For
Space Transportation System Flight Operations," is still in
preparation and will be submitted for DNRO approval and
dissemination on 22 June 1979. This should provide ample
time for accomplishing any additional staffing that may be
necessary in meeting the OMB deadline 1 August 1979.
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In response to the direction set forth in National
Space Policy (PD/NSC-42) to review and formulate a
strategy for the utilization of the Space Transportation
System (STS), this document sets forth the requirements
of the National Reconnaissance Program to employ the
STS in supporting its foreign intelligence collection
operations. Guiding this review is the explicit recog-
nition that & significant percentage of the United
States' capability to conduct foreign intelligence is
via space systems, and that in the mid-1980s the STS
will become the nation's sole means of gaining access
to the space media from which foreign intelligence

activities are conducted.

The National Reconnaissance Office has conducted
this review of workload, security and control require--
ments from the 1980s to the mid-1990s to assure that
appropriate STS mission planning and operatiéns resources
will be available for National Reconnaissance Program

operations.

HANDLE VIEZ BYERAM
CONTROL SYSTEM O

Approved for Release: 2617/02/27 C05094780



Approved for Release: 2017/02/27 C05094780
UNCLASSIFIED

TABLE OF CONTENTS

PAGE
PREFACE e s e e s e e e e e e e e e e . 2
TABLE OF CONTENTS s e o o o o o e+ o o « 3
SUMMARY AND CONCLUSIONS . .« v <« « « . . 4
INTRODUCTION « « « o o o o o o o o o o 8
SHUTTLE EMPLOYMENT CONCEPTS . . . . . 8
CONCEPTS FOR MISSION CONTROL . . . . . B8
WORKLOAD « o ¢ o o o o o o s o o « « « 14
TYPES OF WORKLOADS e e o & e o o o o 14
UTILITY OF THE WORKLOAD' . . . . . . . 15
EXPANDED WORKLOAD IMPLICATIONS . . . 16
FORECASTING OF WORKLOAD . « « « +« . .« 17
STS WORKLOAD ESTIMATES e e o o o o 18
CONCLUSIONS « + + o o o o o o o « « o 24
SECURITY  + =« + « « o o« = o o o o o o« . 34
INTRODUCTION =+ =« « o o = o o o « s « . 34
METHODOLOGY e + e e o e = + o » « o« 36
SECURITY REQUIREMENTS ASSESSMENT . . . 37
DISCUSSION =« ¢ v 4+ o o o o « « « « .« J40

- CHARACTERISTICS WHICH TEND TOWARD
COMPARTMENTATION IN STS OPERATIONS. .42
NEED FOR SECURITY PROTECTION . . . . . 47

ATTACHMENT 1 = .
STS FLIGHT OPERATIONS DEFINITIONS . . .49

ATTACHMENT 2 -

- SAFSP SHUTTLE REQUIREMENTS REPORT
(PRELIMINARY), 10 May 79 . . . . . .64

3
UNCLASSIFIED

Approved for Release: 2017/02/27 C05094780



Approved for Release: 2017/02/27 C05094780

TUrSTERE- £

BYE-112763-79

(b)(1)
(b)(3)
10 USC 1 424

SUMMARY AND CONCLUSIONS

In the mid-1980s, the space Shuttle will become the sole
means of gaining access to space from which a major portion
of this nation's foreign intelligence activities are conducted.
This report sets forth the mission management control required
by the National Reconnaissance Program (NRP) to employ the
shuttle for these activities, presents the NRP's potential
Shuttle workload, and specifies the security framework needed
for flight planning, readiness and control.

Two employment concepts characterize the range of options
for using the Shuttle for NRP missions: (1) use the Shuttle
analogous to expendable launch vehicles for payload delivery
only and/or (2) fully exploit the features of the Shuttle,
particularly the role of man, in the conduct of space opera-~
tions. The "payload delivery" employment concept is representa-
tive of pre-1975 NRO policy whereby the principal concern was
the transitioning of NRP payloads to the Shuttle. As Shuttle
development milestones were passed, a restructured NRO policy
evolved from recognition that continuation of a "payload
delivery" employment concept was no longer a necessary Or pre-
ferred strategy from both (a) a cost efficiency viewpoint if
the United States is to extract maximum benefit from the
sixteen billion dollars invested in the Shuttle program; and
(b) an effectiveness viewpoint recognizing that the nation is
increasing its utilization of the space medium and therefore
is becoming more dependent upon space systems as key instru-
ments of national security. The updated NRO policy which has
been in effect since 1978 has as a goal full exploitation of
+ha Qhivte+la N arr pace systems (e.g' ‘

now in various stages of development reflect

a commitment toward this goal. Greater consideration is being

given to responding to crises, unanticipated events, contingency
operations, and R&D missions.

The payload/Shuttle interfaces for this employment concept
are, by necessity, much more complex than "payload delivery."
For example, Mission Controllers and Payload Specialists must
not only be familiar with the Orbiter but must also be thoroughly
proficient with the payload.- Missions will have to be planned,
coordinated, rehearsed and conducted as an integrated operation.
Traditional booster operations, and other activities associated
with the booster, can no longer be decoupled from payload opera-
tlons as the payload/launch vehicle interactions become more
dynamic and increase in number and complexity.

l I
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By contrast, the controlled mode concept of mission control,
which evolved in 1977, had as ohe of its key assumptlons the
"payload delivery" employment concept only, whereby interfaces
between the Shuttle and the payload were kept simple, and on-
orbit operations completely decoupled. It also recognized
there was not sufficient time, facilities nor expertise avail-
able within the DOD to develop a capability to control NRQ/DOD
shuttle flights upon which NRO/DOD payloads were manifested.

However, the issue of statutory responsibilities for mission
control remains. The controlled mode imposes compromises on the
time-tested procedures for conducting NRO space operations. The
key to the NRO's high success rate has been its ability to exer-
cise control over all aspects of the mission including planning,
rehearsals, simulations of anomalies, launch preparation, launch
and recovery operations so that there is unity of purpose, coordi-
nated action by all mission partlc1pants, and strict adherence to ,
operations security procedures.

As the NRO moves toward the goal of "£full exploitation,®
mission control problems will be exacerbated relative to the
controlled mode way of operating. Missions become more dynamic
as the Orbiter assumes a role as a base station for construction
or military operations, as a spacecraft mission platform, as a
responsive vehicle for contingency and crisis support, and a
flexible means for coping with unscheduled or unforeseen events.
Clear boundaries between the payload and the Orbiter diffuse as
additional and more complex on-orbit functions enter the work-
load. This diffusion givesrise to the need to plan, simulate
and conduct the mission as an integrated operation. The
control infrastructure will also be impacted by the volume
of the workload and the need to coordinate and schedule all
NRO mission activities in response to national reguireéments.
Positive control and authority to interrupt other activities
becomes an essential element so that the Shuttle system can be
as responsive as possible.

Thus, mission control for an STS employment concépt
directed toward full exploitation encompasses all facets of
Shuttle flight planning and operations.. For NRP missions
this requires authority and responsibility to:

a.  Approve, arrange for and supervise STS flight
preparations to include payload and flight schedules,
mission planning, preflight profiles, rehearsals, simulations
and training

-~ HERDTT vi= BYENAL
. CONTROCL SYSTEM OMN .
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b. Exercise supervision over prelaunch and on-orbit
operations

c. Approve key manpower positions affecting intelli-
gence and operations, as well as personnel selection and assign-

ment authority

d. Approve, exercise and control contingency opera-
tions to include preflight and prelaunch operational and
readiness rehearsals

e. Establish security‘requirements for all intelli-
gence related space operations ‘

An analysis of NRP workload for the STS was made for the
FY-81 to FY-95 time period. The analysis addressed not only pay-
load delivery missions included in the currxent DOD space mission
model but for the first time addressed STS exploitation oppor-
tunities =- i.e., contingency support, retrieval,
repair and sexvice, on—-orbit construction, and a menu of R&D
program opportunities ranging from component tests through proto-
type demonstration systems. Specific conclusiens are:

a. The NRP workload is not properly estimated in the
current mission model, which is essentially payload-delivery
oriented.

b. Acecording to the latest programmatic and schedule
information NRP payload delivery and| are
scheduled prior to FY-85:

) c. Contingency workload in support of crisis operations

is significant and probably understated because the full potential
exploitation of the STS is not yet understood. Maintaining readi-
ness for such missions represents additional workload.

) d. Projected NRP RsD workload includes a few dedicated
fllghts,.but most are ride-share candidates. R&D workload will
be superimposed upeon the scheduled NRP and DOD workload.

. . e. Because of lack of experience, requirements for repair
servicing and retrieval are probably understated by the programs
surveyed.

. £. Og-orbit construction when it occurs significantly
impacts on-orbit time requirements. ' -

Approved for Release: 2017/02/27 C05094780
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Workload estimates in this review provide a conservative
basis from which to project flight planning, flight readiness
" and flight control requirements for national programs. Signi-
ficantly, this workload must be carried out in a secure
environment, including compartmentation of key aspects, in order
to protect sensitive sources, methods and capabilities.

An analysis was made of NRP security needs for STS flight
planning, flight readiness and flight control. While no pro-
gram has yet gone through the complex steps involved, a descrip-
tion of tasks outlined in the Mission Operations Plan for the
DOD Space Transportation System Program was used by each program
to assess security needs in each of twenty-one activities.
Wherever these néecessary tasks are accomplished, NRP activity
will reguire significant compartmentéd security. Being a
requirements analysis, this study did not address specific
measures to meet the compartmented or collateral security
requirements identified. The characteristics of STS operations
which-tend toward, if not demand, compartmented security are:

a. When mission, payload, capability and modus
operandi of national programs is revealed.

b. When payload operations require extensive coordina-
tion with STS flight control. —=

c. When STS on-board computers support NRP payloads
d. When non-nominal payload conditions occur and

Payload Specialists must interact extensively with ground
support personnel

o~

e. When basic Orbiter data is mission, capability,
identity or modus operandi revealing

£. wﬁen payload data is available through the Orbiter

g. When general and special crew training procedures
and equipment contain indicators of the mission or operations.

In summary, this report details NRP mission and management
control needs, projected workload and security requirements for
the STS. Together with other DOD needs, this information forms
the requirements base from which to analyze NRP/DOD Shuttle
operations control options for the 1980s and beyond.

R v1m BYEWAN
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INTRODUCTION

In response to the-direction set forth in National
Space Policy (PD/NSC-42) to review and formulate a strategy
for the utilization of the Space Transportation System (STS)
this document sets forth specific requirements of the National
Reconnaissance Program to employ the STS in supporting its
foreign intelligence collection operations. In particular,
the requirements for mission control, workload and security are
addressed to assure that.appropriate STS mission planning and
operations resources will be available for National .Reconnais-
sance Program operations from the 1980s to the mid-1990s.
Guiding this review is the explicit recognition that a signi-
ficant percentage of the United States' capability to conduct
foreign intelligence is via space systems, and that in the
mid-1980s the STS will become the nation's sole means of gaining
access to the space medium from which foreign intelligence activ-
ities are conducted.

Shuttle Employment Concepts

There are essentially two employment concepts which charac-
terize the range of optidns for using the Shuttle for NRO
missions: (1) use the Shuttle analogous to expendable launch
vehicles for payload delivery only and (2) fully exploit the
features of the Shuttle, particularly the role of man, in the
conduct of space operations. The "payload delivery" employment
concept is representative of pre-1975 NRO policy whereby the
principal concern was the transitioning of NRO payloads to the
Shuttle. It did not reflect any attempt to exploit the Shuttle
which at that time would have been premature considering the
early state of Shuttle development. As the Shuttle development
effort proceeded and a number of milestones were passed, a
restructured NRO policy evolved from recognition that continua-
tion of a "payload delivery" employment concept was no longer
a necessary or preferred strategy from both (a) a cost efficiency
viewpoint if the United States is to extract maximum benefit from
the sixteen billion dollars invested in the Shuttle program; and
(b) an effectiveness viewpoint recognizing that the nation is
lncreasing its utilization of the space medium and therefore is
becoming more dependent upon space systems as key instruments of
national security. The updated NRO policy which has been in
effect since 1978 has as a go i inn af +ha Shuttle.

A number of new ce systemsTlfnllexnloltail
[mEnt/rfIeriTWhiCh are now in various stages of develop-
eriect a commitment toward this goal.

(b)(1)
(b)(3)
10 USC 1 424
8
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Historically, the NRO's STS "payload delivery" employment
concept was structured so that all interfaces between the
spacecraft and the Shuttle be as simple as possible and that
a dual compatible launch capability either from the Shuttle
or an expendable launch vehicle be maintained as a hedge
against Shuttle technological or developmental shortcomings.
The "payload delivery" employment concept also continued the
satellite design philosophy of the expendable launch vehicle
era which incorporates as basic tenents extensive subsystem
redundancy, significant simulated on-orbit ground testing
and selection of highly reliable, long=lived components.

The "full exploitation" employment concept recognizes
that man can influence the overall probability of mission
success by conducting post-launch functional checks of
spacecraft after it experiences a launch environment (e.g.,
10 - 20% of the Space Test Program workload has experienced
failures almost immediately after achieving orbit), by
servicing the spacecraft or by repairing it on-orbit as
necessary. Combined with the reusable/retrievable feature of
the STS, which in itself is required for manned spaceflight,
manned interaction offers an avenue for returning the space~
craft to earth for refurbishment or extensive repair as
warranted by the on-orbit situation. It is the ability of man
.to interact with the payload after it experiences the launch
environment that could result in a completely different design
philosophy for spacecraft and potentially could yield reduc-
tions in both the time required to develop space systems and
the life cycle costs. For example, subsystems can be modularized
to facilitate on-orbit servicing and repair (e.g. Multi-Mission !
Spacecraftl: ecritical nrototvne subsvatems can be tested on-
orbit thereby reducing
the amount of ground component testing and total system develop-
ment time; and the Shuttle itself can be used as a mission
vehicle substituting for the spacec¢raft bus itself (e.g. ZEUS,
thereby reducing the design complexity and cost of a dedicated

spacecraft.

To capitalize on these features, the payload/Shuttle inter-

- faces for this employment concept are, by necessity, much more
complex than "payload delivery." For example, mission controllers
and payload specialists must not only be familiar with the Orbiter
bgt must also be thoroughly proficient with the payload. Missions
w1lll have to be planned, coordinated, rehearsed and conducted as
an 1integrated operation. Traditional booster operations, and

(b)(1)
(b)(3) 10 USC 1 424 -
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other activities associated with booster operations, can no

longer be decoupled from payload operations as the payload/
l1aunch vehicle interactions become more dynamic, increase
in number and complexity, and crew safety becomes a foremost

consideration. -

Concepts for Mission Control

In spite of the recent activities to design NRO space
systems which are more fully Shuttle optimized and to estab-
lish a Shuttle payload specialist program for NRO applica-
tions, the one area that has not kept pace with the progress
made in these other areas is the requirement for mission
control over STS flight operations in support of the "full
exploitation" employment concept. The controlled mode con-
cept of mission control, which evolved in 1977, had as one of
its key assumptions the "payload delivery" employment concept
whereby the interfaces between the Shuttle and the payload
were kept simple and on-orbit operations completely decoupled.
Fundamental in the evolution of the controlled mode concept
was the recognition that, even if the NRO/DOD were not con-
strained by resources, there was not sufficient time nor
facilities and expertise available within the DOD to develop a
capability to control NRO/DOD Shuttle operations separate from
NASA activities prior to the initial Shuttle flights upon which
NRO/DOD cargo was manifested. Moreover, at the time, the DOD
Mission Model (Rev 7) forecast that only two NRO missions would
require STS launch support prior to 1985.

However, the issue of statutory responsibilities for mission
control remains. The controlled mode imposes some compromises
on the time-tested procedures which have evolved for conducting
NRO space operations. For example, care must be exercised to
ensure that mission control capabilities and functional procedures
are structured so that the potential for miscommunications of
techn}cal.parameters, and the loss of ‘training proficiency (e.g.
geénerlc mission simulations) created by heretofore compartmented
functions now requiring sanitization and operations at the Secret
level be minimized. In the past, the key to the NRO's high
::C:ess rate has_begn i?s ability to exercise control over all
ofpaﬁgs if the mission 1nclud;ng planning, rehearsals, simulgtions
so thataties' }auncp preparation, launch.and recovery operations
mission eére 1s unity of purpose, coordinated action by all
securit Participants, and s;rlgt.adherence to operations )
the oy Y Procedures. Any significant departu;e or erosion in

rrent modus operandi could impact the ability of the NRO

to ; : . . .
nat§85pond in 1ts traditional timely and effective manner to
onal Security requirements.
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As the NRO moves toward the goal of "full exploitation,"
mission control will exacerbate relative to the controlled
"mode way of operating as Missions become more dynamic in
é direct relation to the degree which the Orbiter assumes a
¥ role as a base station (e.g. on-orbit construction), as a
£ spacectraft mission platform, as a responsive vehicle for
B
Ed

contingency and crisis support and a flexible means of coping
with unscheduled or unforeseen events. Clear boundaries

between the payload and the Orbiter diffuse as additional and
more complex on-orbit functions enter the worklocad. This
diffusion gives rise to the need to plan, simulate and conduct
the mission as an integrated operation. It is counter-
productive in terms of flight safety and mission success to
‘create a situation where the Orbiter is attempting to accom-
plish one set of functions while the payload operations are
performing another unrelated set. Moreover, personnel assigned .
Orbitef control functions must become more familiar with the
characteristics of the payload and functionally participate in
the conduct of the mission including, in some cases where the
Orbiter is used as a mission platform, collection of intelli-
gence data. Control over operations security practices and
procedures for all facets of the mission is essential to protect
sensitive sources and methods, and will come to the forefront of
planning and operations in the "full exploitation" mode.

, The control infrastructure will also be impacted by the
volume of the workload and the need to coordinate and schedule
all NRO misSsion activities in response to national requirements.
If the Orbiter is to be used as a mission platform to respond -
to crisis or used for other unforeseen contingencies (e.g., a
disabled satellite), proficiency must be maihtained in all
facets of the operation and the control infrastructure must be
able to energize contingency packages, and ensure their orderly
flow through a milieu of other planning, rehearsal, training

and flight preparation activities that would be simultaneously
on-going as part of the day-to-day operations within the Shuttle
system. Positive control and authority to interrupt other
activities becomes an essential element so that the Shuttle
System can be as responsive as possible. Moreover, flight
Planning and Shuttle exploitation activities which are asso-
ciated with mission control functions must be coordinated among

the various NRO programs to facilitate the development 6f pay-

ggggzman-Orbéter performance envelopes and to identify useful
sérv.e@~solv1ng techniques during contingency operations (e.g.
1¢ing or repairing a disabled satellite).

11
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In order to achieve a more flexible operating
posture, increase collection effectiveness, and capitalize on
the features of the Shuttle which could potentially lead to
reductions in the time required to develop space systems and
their life cycle costs, the NRO will require a control
infrastructure different from that which already exists in the
controlled mode concept.

Figure 1 contrasts the degree of mission control required
over activities. For NRP missions, the necessary control must
encompass all facets of Shuttle flight planning and operations.

12
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FIGURE 1
DEGREE OF MISSION CONTROL NEEDED TO SUPPORT. EMPLOYMENT CONCEPTS
MISSION CONTROL ACTIVITIES x | EMPLOYMENT .CONCEPTS
| PAYLOAD FULL,
DELIVERY ~ EXPLOITATION
o DYNAMIC MISSION PLANNING, DIRECTION, OPERATIONS | LOW H1GH
ACTIVITIES . ‘
© o PAYLOAD/ORBITER IiitkFACE CONTROL LOW HIGH
o NUMBER OF INTERFACES
o COMPLEXITY
o SYSTEM RESPONSE TIME AND READINESS CONTROL LOW HIGH
3 o CRISIS
- o OTHER EXOGENOUS EVENTS |
o MAINTAINING TRAINING -PROFICIENCY FOR CONTINGENCIES LOW HIGH
o OPTIHIZATION OF PAYLOAD-HAN-ORBITER PERFORMANCE LW HIGH
ENVELOPES »
o COMPLEXITY OF MAINTAINING AND PROMOTING OPERATIONS LOW H1GH
SECURITY PRACTICES ' .
o TECHNOLOGY BASE
o ORBITAL POSTURE
UNCLASSIFIED
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Prior to this review, the DOD space mission, model, including
the latest revision (Rev 8), was the sole planning document for
estimating DOD's flight operations requirements for the STS.

= The space mission model is a carry over from the expendable

¢ launch vehicle era when it was used as a planning tool for

booster procurement and reflected only pa%lgadgdellyarygﬁe-
quirements. With the single exception of (ZEUS)
missions*, the latest space mission model for STS usage con-
tinues to reflect only nominal payload delivery requirements
and does not address workload requirements which more fully
exploit the capabilities of the STS. The failure to depict
future workloads which take advantage of the capabilities of
the Orbiter and man in space can lead to a serious under-
estimation of DOD needs for the STS and associated flight
planning, readiness and control functions.

B R N P YR TR T TS oy

A dichotomy with respect to STS mission planning was painted in
the management section above. In most prior planning, the STS
was viewed only as a booster and the payloads would be designed
to minimize interfaces with the shuttle. - As the pace of
activities to transition NRP and DOD payloads to the shuttle
has accelerated, recognition of the shuttle's potential as a
mission platform has grown. Studies were made of how to ex-
ploit the presence of man in space, how to exploit and enhance
the STS itself, and to determine requirements for military pay-
load specialists. If these programs are followed even in part,
a2 new expanded definition of STS workload in flight operations
planning, readiness and control needs to be developed. The
workload presented below assumes exploitatian of the STS be-
yond delivery of free flying payloads. Further. it reflects

on to employ the STS in the

program. ° ' :

TYPES OF WORKLOADS. The STS can be exploited beyond its capa-
bility for taking payloads into space. The full range of

potential applications or workload categories for the use of
the STS are defined below.**

et e e,
*

D?noFed as Support Mission V and included in the DOD
8pace mission model (Rev 8).

® %

res oni task‘team_on-"Futgre Space Transportation Negds" in
FYl§80 g 30 the Presidentially-directed crosscut review of the
sTs Th: get has focused on future enhancement options for the
acéémnlishEHhanced capabilities will permit more efficient

o coﬁductment of currently planned missions or the capability
. © cast intg Others: However, any new tasks or missions can be
the basic workload catégories established in this

g e
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Payload delivery is the delivery and injection of payloads:
into orbit. This function includes on-orbit checkout of pay-
loads and return of those not able to be repaired by the crew.

Retrieval is the capture of orbiting payloads or objects
from orbit using the STS in order to perform a specific

activity.

Repair/service are two similar activities associated with
retrieval. Repair is the.,activity which involves repairing or
replacing spacecraft components rendering them operable again
so that the spacecraft may function .as designed. Service is
the activity of replenishing by refueling, recharging or
changeout of marginal modules.

Construction is the building or erection of a variety of
large space structures using the STS as the base station for
assembly and construction activity.

Orbiter use the Orbiter as the platform
for military, intelligence and R&D tasks. This includes pay-
loads affixed to the Orbiter with or without using the Orbiter
crew or on-board payload technicians. .

UTILITY OF THE WORKLOAD. Some lessons learned regarding space

gystem reliability during the last two decades differ from

theoretical expectations devised at the beginning of the space

age. The majority of system failures are booster failures* or

*infant failures" because they occur at initial turn-on or

‘early in a system's operations. Subsequént launches and

System reliability statistics generally reflect lessons learned

from early program failure. The failure rate of parts during

Srbital life once they have survived "infant mortality" has

’ far lower than original expectations. As a consequence,

- ®atsllites which survived boost and "infant mortality" phases

- &2@ much lgr;ger—lived than Mean Mission Durations (MMD's)

;:hates ‘ ‘ i craft and the

s8ag-lived spacecraft

%h:::sgs in point. With the advent of a reliable Orbiter

o oy Ooster and payload specialists for on-orbit checkout

aigﬁ;%'sl the major sources of overall mission failure should
icantly reduced. Lack of critical satellite coverage,

gdafter a fairly recent DSCS II launch failure, will k=

- ~ (b)(1)
(b)(3)
10 USC + 424

5&3‘: ;;?mple of 92 high altitude satellite launches, 20
llit ed. Of the subsequent 20 satellite failures during
€s’ lifetime, eight were TWT's and five electrical

\ o ,
Tiae S:uge PXogram. Rand WN-9551-PR, Rand Spacecraft Acquisi-
Y. August 1976, -

s

8aseg :
°R Rand and TRW reports and briefings
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In addition, spacecraft sensors or systems may use more

3 "capable but higher risk technologies in the STS era knowing

i that on~-orbit access for repair can be designed into a space-
craft. Some present spacecraft are destroyed by deboosting

E when their film is expended or other expendables are depleted.
New generations of spacecraft could be serviced with film,
fuel, batteries, etc., from the Orbiter. An electronic

"block change," such as changing SIGINT fregquency coverage
could also be accompIished.gJ

Periodic

refurbishment of such systems would be possible from the STS.

The construction of large antenna structures in space or
assembly of propulsive systems for orbit maneuver or for
taking payloads beyond geosynchronous altitudes enhances US
capability and flexibility to perform many DOD/NRO missions in
space.

]

EXPANDED WORKLOAD IMPLICATIONS. From a workload standpoint
PaY%Ogd Delivery of free flyers represents nearly all of the
activity incorporated in the present mission model. Repair
dgd §erV1ce and Retrieval represents additional workload since
Bission time and extensive planning, preparation and training
:§:td be necessary. An important caveat is that satellites
and hbe §S§£3§§§ fqr repair and service consistant with safety
remaiggan factors in the space envi;onment. Likewise much
develo Eg be done to design satellites for retrieval and to
: ecgn e necessary technlqges, procedures and equipment.
t wo c:mlcs of these gpeyqtlons have vet to be fu%ly assessed.
Eﬂneuveri§ assume that if iniproved and larger duration
on orgizans are procured man's_EVA capabll}tles and

trol of thes Will be extended. Training, planning and con-
workload e.act1V}tles will have to be factored into overall

considerations. In about a decade, experience may

————

-

| Rand wN-g 551-PR OPCIT.

-~ ‘ 16
;i:'.,\:?.:-c- \,"_‘. At
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permit construction and assembly df large structures in space,
a workload involving several Shuttle loads of cargo and
several days in orbit for assembly.

However, the most significant near-term additive workload con-
sideration is the Orbit Platform activity. The duration of
these missions (whose payloads are returned with the Orbiter)
range anywhere from one day to perhaps three weeks. This

category includes both operational and R&D payloads. The
ZEUS, and R&D programs are examples which exploit

this concept. This type of activity allows for payload optimi-
zation by designing for manned interface to provide optimal or
flexible system collection, and system repair or servicing. A
payload could be built to use STS self-contained expendables or
equipment thereby reducing costs and/or payload complexity.

FORECASTING OF WORKLOAD

Considerable uncertainty accompanies any STS workload pro-
jection. The principal problem is that plans must attempt to
convey STS usage in a 1980's environment based on a 1970's
perspective and without benefit of any operational experience

with the STS. We consider both scheduled and contingency work-
load. ) :

Scheduled workload includes planned launch and deployment
of payloads n rievals, planned repair and service and
planned Construction missions are always in
the planned category. Flight planning, readiness and control

are accomplished on a routine, preplanned, non-crisis basis
insofar as possible.

Contingency mission workload includes launch on demand which
can have significant schedule impact when it occurs. The
Priority for national programs stated in National Space Policy
(PD/NSC-37) may dictate that cargo be launched on the next
ava._Llable Orbiter. Contingency workloads are difficult to
define for several reasons. The first is the magnitude and
aumber of contingency events, such as international crises,

ch cannot be forecast with certainty.* For estimation pur-
Poses, this problem may be handled statistically; i.e., based
spon hlst_:orical trends, one might expect from three to six
tional crises per year involving the political use of
Ty forces short of ground conflict which could require
emand launches. Secondly, and probably more importantly,

SPace systems with significant utility for crisis support

terna
ita
eh-~d

T
Cene: Ligicngithout War," Brookings Institute, 1978; and “A

¥oold wac Crises: 22 Sketches of U.S. Interventions Since
, II; Rand Corp. 1972
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such asE:::::::}ZEUS and[:: | }systems

are still in the definition phase.. As development proceeds,
planning for their availability and use in times of crisis
will become better defined. Further, space may become the
arena for early hostilities. [

land emergency replacement

could be significant. The contingency workload is very likely
understated.

The priority and nature of the contingency workload will
require that planning, training/rehearsals, and control per-
sonnel and systems be current and exercised regularly.

While the ingency workload is expected to fall most
heavily in the workload category, contingency workload
can be anticipated in the payload delivery (replace upon
failure), retrieval, and repair/service categories as well.

STS WORKLOAD ESTIMATES

/

The System Program Offices in Programs A, B, and C
estimated their STS-related workload requirements based up-
on the following assumptions: full exploitation of the STS
will proceed; payloads will experience evolutionary changes
to optimize payload/payload specialist/STS interactions; and
STS flights will be conducted on a routine basis. The
summarization of these estimates is shown in Tables 1 through
4. These inputs include "approved" programs which appear in
the DOD Space Mission Model (Rev 8) and programs which have
not been formally approved such as R&D demonstrations or
advanced versions of present systems.

. Table 1 displays STS workload for the Eastern Launch
Site (ELS) at Kennedy Space Center and the Western Launch
Site (WLS) at Vandenberg AFB. The appropriate support mission
(SM I through SM V) is used to permit ready comparison with
the launch-oriented STS portion of the DOD Space Mission
Model, Revision 8. 1In this breakout, missions requiring a
dedicated Shuttle launch indicate NO in the Ride Share column.
Payloads to be launched which are potential ride share candi-
dates have a YES in the Ride Share column. To be consistent

::22 the mission model counting procedure, each is counted

Presgge m%ssions presented in Table 1 are consistent with the
licezF § FY-80 approved program through FY-1985, the outyear

FY-199§ ions of that program through 1991. The forecast from

lisheq .through FY-1995 generally continues patterns estab-

in earlier years. Table 1 shows a break at FY-~1991 in

Approved for Release: 2017/02/27 C05094780
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order to facilitate comparison with the NRP inputs, dated

13 Feb 79, to Revision 8 of the DOD Space Mission Model

(see Table 5). Table 1 may be directly compared with
Table 5, the NRO STS Mission Model (Rev 8). The specific STS
Rev 8 differences between Table 1 and Table 5 are as follows:

+ comgige

o PROGRAM “ TABLE 1 FY
*
ZEUS 84
Net Difference (Table 5 - Table 1) (b)(1)
(b)(3)
Total Table 1 (Delivery| 10 USC + 424
Total Table 5 (Rev 8)
*NOTE: TABLE 1 shows ZEUS as a pallet program with two

missions from ELS and 1 mission <£from WSL each year.
This is consistent with current program planning. .
TABLE 5 shows ZEUS | with 3 missions
each year from WLS. = ’

_ Note the NRO STS Mission Model (Rev 8) numbers have
been corrected from those reflected in Table 1 of the SAFSP
Shuttle Regquirements Report (Preliminary) 10 May 1979. The

number of pavloads in 1986. 1987 and 1989 chanae froam

These changes reflect
“wjustments to be made in the FY-81 program.

Note rams

scheduled in the FY-1987
time frame and beyond show retrieval activity projected to

€ accomplished on the same STS mission which deploys a like
SPacecraft. While the scheduled number of STS flights is
MOt increased thereby, this does represent an increased STS

Planning, training and readiness, and operational control
workload.

19
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As it is necessary to display STS workload requirements
for NRP missions at the DOD SECRET level for integration
with other DOD workload, Support Mission designations are
used to identify requirements without referemce to NRP pro-
grams. Table 5 breaks out NRP programs by support mission
and indicates the first Shuttle launch for each program at
KSC or VAFB as appropriate. All subsequent launches are on
the Shuttle. Table 6 presents the sanitized launch model
corresponding to Table 5. This-input is combined with in-
puts from other DOD programs to construct the DOD Space
Mission Model which is provided for reference as Table 7.

A word of caution in interpretation of STS launch require-
ments is in order. 1In all tables displaying launch-oriented
workload, some potential for ride sharing is suggested. For
example, see the "total Shuttle flights" line for ESL and
WLS in Table 7. Since detailed compatibility of payloads
can only be determined on a case-by-case basis and cannot be’
assessed at this time, any total Shuttle laumch flight
numbe;s should be viewed with caution. The totals by fiscal
Year in Tables 1 and 5 must be understood as payloads for
delivery into orbit plus| | This number is
clea;ly an upper bound on scheduled Shuttle launches. Because
of ride sharing, the real number of Shuttle launches to meet
8cheduled requirements will likely be less. The policy for
NRP payload ride sharing is that NRP programs will consider
tide sharing with other NRP programs and witkh DOD programs

tonsistent with technical compatibility and maintenance of
Program security.

(b)(1)
(b)(3) 10 USC L 424
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As it is necessary to display STS workload requirements
for NRP missions at the DOD SECRET level for integration
with other DOD workload, Support Mission designations are
used to identify requirements without referemce to NRP pro-
grams. Table 5 breaks out NRP programs by support mission
and indicates the first Shuttle launch for each program at
KSC or VAFB as appropriate. All subsequent launches are on
the Shuttle. Table 6 presents the sanitized launch model
corresponding to Table 5. This-input is combined with in-
puts from other DOD programs to construct the DOD Space
Mission Model which is provided for reference as Table 7.

A word of caution in interpretation of STS launch reguire-
ments is in order. In all tables displaying launch-oriented
workload, some potential for ride sharing is suggested. For
example, see the "total Shuttle flights" line for ESL and
WLS in Table 7. Since detailed compatibility of payloads
can only be determined on a case-by-~case basis and cannot be’
assessed at this time, any total Shuttle laumch flight
numbe;s should be viewed with caution. The %otals by fiscal
Year in Tables 1 and 5 must be understood as payloads for
delivery into orbit plus | | This number is
Cieayly an upper bound on scheduled Shuttle launches. Because
0f ride sharing, the real number of Shuttle launches to meet
8cheduled requirements will likely be less. The policy for
NRP paylogd ride sharing is that NRP programs will consider
ride.sharlng.with other NRP programs and with DOD programs
consistent with technical compatibility and maintenance of
Program security.

(b)(1)
(b)(3) 10 USC L 424
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As it is necessary to display STS workload requirements
for NRP missions at the DOD SECRET level for integration
with other DOD workload, Support Mission designations are
used to identify requirements without reference to NRP pro-
grams. Table 5 breaks out NRP programs by support mission
and indicates the first Shuttle launch for each program at
KSC or VAFB as appropriate. All subsequent launches are on
the Shuttle. Table 6 presents the sanitized launch model
corresponding to Table 5. This input is combined with in-
puts from other DOD programs to construct the DOD Space
Mission Model which is provided for reference as Table 7.

2 word of caution in interpretation of STS launch require-
ments is in order. 1In all tables displaying launch-oriented
workload, some potential for ride sharing is suggested. For
example, see the "total Shuttle flights" line for ESL and
WLS in Table 7. Since detailed compatibility of payloads
can only be determined on a case~by-case basis and cannot be’
assessed at this time, any total Shuttle laumch flight
numbers should be viewed with caution. The totals by fiscal
Year in Tables 1 and 5 must be understood as payloads for
delivery into orbit plus| This number is -
clearly an upper bound on scheduled Shuttle launches. Because
of ride sharing, the real number of Shuttle launches to meet
scheduled requirements will likely be less. The policy for
WRP payload ride sharing is that NRP programs will consider

2

-

fide sharing with other NRP programs and withh DOD programs

consistent with technical compatibility and maintenance of
PTogram security.

(b)(1)
(b)(3) 10 USC L 424
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A similar caveat applies to mission sharing , i.e., the
compatibility of accomplishing more than one type of workload
on a single STS flight. The retrieval of a payload following
delivery of a similar payload is an example for which mission
compatibility was assumed in Table 1. Retrieval, repair and
service operations in conjunction with a payload delivery
or could, become very complicated because of
specialized equipment for these tasks which would need to be
carried by the Shuttle. Hence, mission compatibility can
only be assessed on a case-by-case basis, cannot be determined
at this time, and will only be possible when essential program
security can be maintained throughout the mission.

In support of the OMB-directed study of Space Transportat-
ion System Flight Control Requirements, NRP STS workload in
sanitized form was transmitted to SAMSO for inclusion in the
consolidated STS workload forecast and security baseline.

That submittal is inclosed as Attachment 2. Tablée 1 of

Attachment 2 can be directly compared with Table 1 in the main

body of this report. o (b)(1)
‘ ' (b)(3)

Table 2 displays NRP potential contingency STS workloal0 USC 1 424
It includes applicable programs currently shown in the DOD
Space Mission Model. Additionally, an| |

| ZEUS contingency missions from either
ELS or Vandenberg. The| _ lprograms both are
protecting for one contingency delivery/retrieval mission or
one repair/service mission each year. For planning purposes,
these are shown in alternate years commencing in FY 85. Since
contingency workload on each of the programs shown may or may
not occur in any given year, an estimated range of one to
three contingency support missions is shown for each year.
Similarly, the number of contingency operations which might
occur through 1991 is conservatively estimated as 3 to 10.

Contingency workload is not presently incorporated in the
DOD Space Mission Model. Table 2 of Atch 2 directly cor-
responds to Table 2 of the main body of this report and trans-
Ditted contingency requirements for use in the OMB study.

Table 3 presents NRP potential R&D workload for the STS.
N? NBP R&D workload is presently incorporated in the DOD Space
SSion Model. The R&D workload encompasses both program/
izglect oriented R&D and a sustaining program of brassboard,
)System, and component testing. While not all items on
tr;i.agenda of R&D activities will come to pass, a non-
coullal fract%on will be carried out. If successful, they
Tesult in new capabilities and be reflected in scheduled

21

Approved for Release: 2017/02/27 C05094780



Approved for Release: 2017/02/27 C05094780

Lie i

3YE-112763-79

or contingency workload in the outyears. Some new systems

may replace or lessen the need for present systems. Such

possibilities are not reflected in Tables 1 or 2 above since

- to do so would be unduely speculative and perhaps imply

3 analyses which have not been done, for example preferred
mixes of imagery, SIGINT, or crisis support assets. Each R&D

; project is briefly described in accompanying footnotes.

Some potential R&D projects could involve on-orbit con-
struction beginning in the 1990 time frame. We envision
dedicated shuttle flights, extensive RMS and EVA activity,
and usually multiple launches to support construction of a
single system. Mission duration is difficult to predict at
this time because of uncertainties in payload size and weight,
orbiter support services and kits, and orbiter station keep-
ing needs. For purposes of this report, a typical construc-
tion mission is assumed to use one flight for station keeping
with a MOL-type life support system in the cargo bay to
support the construction crew for several days to a few weeks.

One or two other dedicated flights would deliver hardware to
orbit.

4

The' shuttle cargo bay characterization experiments to ‘
potentially start in FY-8l1 and the integration system experi-
ments in the FY-83, 84 and 85 period derive from studies,
conceptual designs and limited hardware tests conducted or
now underway. For example, BYEMAN |is defining
instrumentation and experiments to characterize the cargo bay
environment so as to provide more comprehensive design
criteria for other NRP payloads transitioning to the shuttle.
The integrated system experiments can be developed to meet the
schedgle depicted in Table- 3 if a commitment to the particular
experiment is made in FY-80 with appropriate funding in sub-
8eq\lgnt years. Therefore, schedules shown are possible and
~Tealistic given program go-aheads but must be understood as
Potential workload not approved at this time.

On average, 3-4 subsystem experiments per year are ex-
pected commencing in FY-86. These experiments will capitalize
:;;mn in space as an experimenter to demonstrate technology
2 . to test, checkout, and space test subsystem hardware.

- 20Ge Of 3-9 component tests per year are anticipated.

8@ component tests are typically lightweight (up to 250
w“:h“dsi) sealed.cannisters of about five cubic feet volume.
’p“ﬁai_acce551ble by four commands from the payload

1st. Component tests are compatible with NASA's

(b)(1)
(b)(3) 10 USC * 424

TAN et v X~
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"getaway special” space tests for experimenters advertised
for $10,000. While subsystem and component tests will be
ride-share, space available shuttle cargo, they nonetheless
represent important workload in integration, crew activity
planning and training, and operational support. 'Table 3 in
Atch 2 summarizes potential R&D workload devoid of program
specific detail so it can be used for workload planning by
the SAMSO and NASA.

Table 4 summarizes all potential STS workload in
scheduled, contingency, 'and R&D (dedicated, ride-share, and
small package ride-share). The potential range of NRP
activity is shown for each fiscal year. The small package
(space available, ride-share) and subsystem R&D is displayed
separately at the bottom. With the exception of scheduled
workload, a range of activity through FY-91 is shown. The
scheduled workload is essentially captured in the present DOD
Space Mission Model but all other contingency and R&D work-
load is not. Because of uncertainties in demand for con-
tingency support, the cumulative total through FY-91 is not
additive agcross columns but rather is our estimate of the
range of contingency support over the seven year period.
Similarly, the range of all scheduled, contingency and R&D
workload is not always directly additive in each fiscal year
column. Instead, a deflated range of activity is displayed
wvhich in our judgement accounts for uncertainties in con-
tingency demand and R&D program starts.

The STS workload presented herein can provide a basis to
forecast demand for flight planning, flight readiness, and
flight control activities, personnel and facilities. This
iaput when combined with other DOD space program workload is
e forcing function to drive support requirements. In this
ot nt, no attempt has been made to analyze or derive
-fansformation functions which relate the forcing function to
Specific task loadings on facilities, training devices,
,Q“mel, control rooms, orbiters, ADP equipment, time on
,#3:%, etal. That essential task is the next step.

’?eciuse of mission sharing and ride-sharing, projections of
iﬂmz: uttle days on orbit are frought with considerable un-
. Sead dety. . A two day duratian might typify free-flyer pay-

dl_i‘s’ery with an additional day if a retrieval of a like

1

Tric accomplished on the same mission. Repair, i
Ty gb{Dr retrieval missions would likely require about.
ﬁ":mhoiclt days per satellite contacted. On orbit duration
xs'al 2EUS mission is 21 days. At three scheduled
ions per year and potential contingency missions

- Voo ovia YRR
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whose duration could approach 21 days, the use of the STS in
a represents a significant portion of DOD's on=-

In the late 1980s, follow-on operational versions of
several R&D systems designed for contingency support will
operate in the\ and potentially increase Shuttle
on-orbit time. As noted earlier, contingency workload could
be understated because the full potential for the STS as a
mission platform to support crisis and wartime needs is not
clear at present. ' ‘ ‘ (b)(1)

CONCLUSIONS

The NRO workload is not properly estimated in the current
mission model, which is essentially payload-delivery oriented.

Contingency workload in support of crisis operations is
significant and probably understated because the full potential

exploitation of the STS is not yet understood and readiness of R

crews for these missions must be maintained.

Projected NRP R&D workload includes a few dedicated flighté 13

but most are ride-share candidates. R&D workload will be
superimposed upon the scheduled NRP and DOD workload.

Three NRP payload deliverv and ' J;
scheduled prior to FY-85: in FY-82, N

another in FY-83, and an | 'in FY-83, 3

Because of lack of experience, reguirements for repair/ o
servicing and retrieval are probably understated by the pro- i

On-orbit construction when it occurs significantly impacts
on-orbit time reguirements.

(b)(3) 10 USC * 424+ % '

Workload estimates in this review prdvide a conservative §
basis from which to project flight planning, flight readiness i
and flight control requirements for national programs. !

i
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SECURITY

INTRODUCTION

Space systems are now being described at the highest
national level as the most valuable and dependable source
of foreign intelligence for the United States. In addition,
adaptations and modifications are underway to provide real-
time intelligence from space systems to military commands
and the battlefield environment. The continued availability
of satellites for accurate and timely intelligence has be-
come crucial for critical diplomatic and defense decisions.

A vast amount of evidence has been compiled on the Soviet
efforts to defeat the effectiveness of the United States'
space-based intelligence collection efforts. The focus of
this program is to employ deception and to camouflage, cover
up and conduct activities out of range, sequence or scope of
the U.S. space/intelligence systems. In support of these
operations a well-developed satellite alert system is in
effect. Generally, the total program is referred to by the
U.S. Intelligence Community as the Cover, Camouflage and
Deception Program (CC&D). By understanding system missions'
operational capability and deployment strategy, scenes can be
contrived, decoys employed, spurious electronic signals issued
and disinformation fed through collected communication channels
to mislead national planners and military commanders to wrong
decisions. In recognition of the critical relationship be-
tween success in keeping the intelligence methods and sources
from the target state and the continued success of the col-
lection mission, the principal objective of NRO security is
to reduce the effectiveness of Soviet CC&D against the NRP
collection program.

The employment of the Space Transportation System.
(Shuttle) and supporting systems, if properly approached and
secured, offers the opportunity to counter the effects of
Soviet CC&D through more imaginative space operations and
better security than now exists. The Shuttle itself will
provide a standard launch. cocoon enabling the obscuration of
all payloads. To capitalize on these opportunities, BYEMAN
compartmentation and the day-to=day intelligence standards of
security must be incorporatéd as an integral part of the
Shuttle/NRP mission operations, flight planning and prepara-
tions activity. Inherent in these procedures are strict
access and observation control of all mission-revealing in-
gormation and activity. Considering the long-term investment
in each space intelligence collection system, a short fall in
security would not be prudent.
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Protecting system capabilities involves safeguarding
information which reveals: :

Missions and Mission Elements
Design Capabilities and Limitations
Actual/Demonstrated Capabilities and Limitations

System Vulnerabilities and Measures Taken to Enhance
Survivability

Products, i.e., Raw Processed Data and Analyses

Further, protecting system capabilities involve denying,
delaying and misdirecting enemy countermeasures.

Protecting system modus operandi involves safeguarding
information which reveals:

Tasks, Tasking Priorities, Tasking.Response
Synergisms Between Systems, System Dependencies
Operations Concept as Designed and as Implemented
Deployment Strategy, Schedule, Pipeline Response
System Status

Ground Station Missions and Capabilities

Support Systems

Security is used to create and enhance a protected en-
vironment for the conduct of NRP space operations. This
includes:

Support Favorable International Relations

(b)(1)

Legitimacy of Space Systems

Physical Electromagnetic, Communications, Operations
and Personnel Security

Public Information
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Protection of Relationships/Associations: between U.S.
government organizations, and between government
‘organizations, contractors and individuals

NRP security is developed and carried out within the
above framework. In this study, NRP security heeds were
analyzed in the framework of STS operations as described
next.

METHODOLOGY

Each NRP program develops appropriate security classifi-
cation guidance covering all aspects of its development and
operation including both sensitive compartmented activities
and less sensitive non-~compartmented activities such as
some launch base and range support for which DOD collateral
security provides adequate protection. 1In this review, the
-study team and the program offices identified information,
operations and procedures involved in shuttle flight plan-
ning, flight readiness and flight control which require
security protection. Basic criteria for determining the
classification of any item of information derive from the
need to protect sensitive sources and methods and thereby
enhance the effectiveness of NRP space systems as discussed
above.

STS flight operations wherever conducted will involve
Flight Planning, Flight Readiness and Flight Control activi-
ties. These activities aré based on the successful pattern
followed by NASA on the APOLLO and SKYLAB missions. While
no program has fully gone through the steps leading to a
STS launch, a comprehensive description of the tasks ex-
pected in each activity has recently been published as the
Mission Operations Plan for the DOD Space Transportation
System Program, SAMSO-LV-0020, Jan 1979. The detailed
descriptions in this document were not available to all
system program offices at the time of this survey, but very
brief, generalized descriptions of the twenty-one functions
included in-flight planning, readiness and control were pro-
vided. "'Each program was asked to assess the highest
security level required to conduct program specific tasks
in each of the twenty-one functions. Each was asked to
indicate why this security level was necessary. This data
enables estimation 6f the sécurity envelope needed by each
program and by the NRP as a whole for these activities.

The initial inputs received from the program offices
surveyed reflected not only the different needs of the

.
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individual programs but also suggested that the program
offices had different interpretations of the tasks and in-
formation needs of each of the 21 functions. That depth

" of insight can only be gleaned from study of the compre-

hensive LV-0020 document or extensive personal experience
with manned spaceflight operations planning. In the opinion
of the NRP STS requirements study team, the programs have
probably tended to underestimate security needs because they
lacked full appreciation of the extent to which sensitive
program data permeates the flight operations planning, readi-
ness and control process. As a result, the study team
developed more detailed descriptions of each of the 21 func-
tions for review by the program offices. The results of the
second security assessment are shown in Table 8. The de-

tailed descriptions, Attachment 1 to this Annex, are provided
for reference.

SECURITY REQUIREMENTS ASSESSMENT

Table 8 summarizes the highest security level assessed
by each program as necessary to accomplish each of the
tyenty-one functions. A requirement for sensitive compart-
mented information means that TOP SECRET or SECRET BYEMAN
information is involved in that activity. In rare instances,
SI/TK information may be involved.

. The security requirements shown are independent of where
the activity is to take place, i.e., in a DOD Shuttle Opera-
tions Center, at Johnson Space Center, at a contractor's
facility or at any other government facility. Further, no
effort has been made to assess how the requirement might be
met at any given facility. Alternatives to satisfy these
requirements at various locations are to be addressed in the
OMB-directed study of alternative shuttle control options.

Table 9 summarizes NRP STS security requirements by
workload class for each of the 21 functions comprising the
flight planning, readiness and control elemgnts. In some
instances a range of security requirements 1S shown to re-
flect differences in program needs or that one or more levels
are believed necessary. The overall NRP requirement 1s
stated in the last column. The abbreviation TSC standing
for TOP SECRET Compartmented means a TOP SECRET BYgMAN,
SECRET BYEMAN or rarely, SI/TK information is rqulred fqr
that function. The term TSC is used to convey this meaning

"o the non-BYEMAN, non-compartmented world. = Table 5 in

Attachment 2 corresponding directly to Table 9 here was
used to transmit the overall highest sécurity requirements
from SAFSP to SAMSO/LV for use in analyzing shuttle opera-
tion control needs. :

-
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Tt hvs Sand & Wiew b TABLE9
STS SECURITY REQUIREMENTS BASELINE - SUMMARY
WORKLOAD CLASS
STS MISSION OPERATIONS ELEMENT
REPAIR OVERALL
& CONSTRUC- | REQUIRE-
*PLIGHT FLANKING DEPLOY PALLET m:»rn:zwu, SERVICE TION MENT
1. Flight Feasibility Analysis TSC TSC TSC TSC TSC Ts¢C
2. Payload Flight Support { S=>TSC S—-»TSC S=3TSC S=3»TSC S-=>TSC TSC
Requirements Development
3. STS Utilization Planning {Payload S=»TSC S->TSC S>TSC S=>»TSC S TSC
Mix, Flight Assignment)
4. STS Flight Design S->TSC S-»TSC S-3TSC S—»TSC TEC TSC
5. Upper Stage Flight Design N/A=»>TSC | N/A N/A N/A N/A=>TSC TSC
6. Flight Crew Activities Planning S=-2TSC S=>TSC S->TSC S=3>TSC TSC TSC
*FLIGHT READINESS
1. Flight Data ‘Pile Preparation 5=»TSC S-3TSC S=>TSC S-3»TSC TSC TSC
2. 5SSV On~Board Digital DBata S-»TSC S~>TSC S=-2TSC S=>TSC TSC TSC
Load Preparation )
3., Upper Stage On-Board Digital N/A->TSC | N/A N/A N/A N/A=»TSC TSC
Data lead Preparation
4. Flight Crew Training S & TSC S & TSC S & TSC S & TSC S & TSC S & TSC.
5. SSV Flight Operations Support § S-»TSC S—)TSC $—TSC TSC TSC
Personnel Training -
6. Payload Flight Operations TSC TSC TSC TSC N/A=>TSC TSC
Support Personnel Training
7. Integrated Rehearsals and S~>»TSC $=>»TSC S-»TsC S-»TSC TSC TSC
Simulations g
*FLIGHT CONTROL - _
1. SsV Flight Operations Planning ] S=>TSC S->TSC S=>TSC S~3TSC TSC
2. Payload Flight Operations TSC TSC TSC TSC TSC TSC
Planning .
3. S5V Prelaunch Operations s S s s s s
4. Payload Prelaunch Operations s s s S s s
- S. SSV Flight Operations Support S=-»TSC S=»TSC S=»75C S=pTSC s TSC
(launch, on-orbit, recovery)
6. Payload Flight Operations TSC T8C TSC TSC TSC TSC
Support
7. SSV Operations Post-Flight S S=»TSC S-+TSC S-»TSC S>TSC TSC
Analysis -
. 8. Payload Operations Post-Flight TSC TSC TSC TSC TSC TSC
Analysis
—
Ref: DOD STS Mission Operation Plan (SAMSO/LV-0020, Jan 79)
XEY: S = DOD SECRET P Indicates Range of Requircment

TSC = TOP SECRET Compartmented

N/A = Not Applicable

& Indicates both security levels are required
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DISCUSSION

In this section we draw some general observations re-
garding security needs specified by NRP programs and pro-
jects. We shall also present a few detailed examples to
illustrate why compartmented security is required. Lastly,
having surveyed the NRP projects and summarized their
security needs with respect to space shuttle planning and
operations, we draw out some characteristics of operations
on the shuttle which tend toward, if not demand, compart-
mentation.

Consider Tables 8 and 9. In general, NRP programs regquire
compartmented security to conduct Flight Planning because a great
deal of program information which reveals mission, operations,
identity or capability of the spacecraft is exposed up to four
years prior to launch. NRP programs will need compartmented
facilities including appropriate computers, analysis and engineer-
ing aids, simulators and crew activity planning capabilities.
While some aspects of STS flight design may be done at the DOD
Secret level, most require compartmented security protection
because of sensitive program-specific information. There is
essentially no difference in security requirements for the
flight planning functions across the five categories oQf NRP
workload. Differences between the overall NRP security require-~
ment and the security needs of specific programs are usually
caused by program-specific items such as upper stages or the
amount of crew interaction. =

Overall, NRP programs require compartmented security to
adequately conduct Flight Readiness functions. We found essen-
tially no differences in security requirements across the
workload categories from payload delivery to construction.
Flight data files used by the crew will necessarily contain
compartmented data; hence, areas in which they are prepared must
be compartmented. The digital data loads for the SSV and any
upper stage may contain compartmented information if the computers
on the SSV or upper stage support checkout or operations of NRP
Payloads. Mission specific software and data loads for these
computers must be developed in compartmented areas. While much
flight crew training can be generic, a great deal of payload
Specialist training will necessarlly be program specific, hands-
on work with the real hardware or computer-aided simulations
using the real parameters. The missions are too important to do
Otherwise.

' _HANDLE VIA BYEMAN
_ T NTROL SYSTEM ONLY
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Flight Readiness element requires the most intensive
security environment, especially with regard to providing
realistic training for flight crew proficiency and man/machine
compatibility. This is the arena where engineering concepts,
procedural approaches, techniques and individual flight crew
member abilities are tested and evaluated. Actual payload
hardware/procedures must be tested to measure capabilities,
establish timelines, and explore contingency situations. Work-
around methods to satisfy security requlrements could jeopardize
mission success if proper familiarity is not achieved during
flight simulations/rehearsals. Fully compartmented simulation/

rehearsal techniques are mandatory for the portions of the
flight directly related to or interactive with the payload.

Flight operations support personnel in many cases must receive
very specific program training to adequately understand and
properly support NRP operations. Payload support operations
personnel at the STC and coordination personnel at the SSV
flight control center require compartmented training.

Compartmented ‘'security is required to adequately conduct
Flight Control functions for NRP programs. Flight Control func-
tions are easiest for deployable free-flyers. If events always
proceeded nominally, then DOD Secret could suffice for this type
of workload. However, the use of the Payload Specialist and the
Orbiter avionics- and computer for troubleshooting or operations
drives toward compartmentation because of the presence of program
specific information.

Turning finally to the flight control elements, SSV pre-
launch activities are often adequately protected at,the DOD Secret
level since payloads are essentially inert at this tlme and most
activities are 6f a readiness nature. The security level required
for SsV flight opérations support of NRP programs varies depending

‘on the particular program. In general, the greater the crew

interaction with the payload and the more frequently the Orbiter
itself must support the payload operation through maneuvers of all
kinds, the greater is the need for compartmented security. 1In
particular, reaction to and resolution of an Orbiter or a payload
system anomaly will require close coordinatioén between Flight
Control and Payload Operations personnel. An Orbiter problem

can affect payload tasking, delay payload deployment or threaten
payload health, while a payload problem could require changes to
Orbiter flight schedule, attitude, power system or even threaten
Orbiter health. A coordination process which requires security
workarounds becomes unacceptable when Orbiter/crew/payload inter-
action is great. In all cases, compartmented areas are needed
for on-orbit payload support operations. Most post-flight
assessments of STS performance can be conducted at the DOD Secret
level, but some may require compartmented protection.

T.!"NDU:- via BY__\M\N
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Some generalized security requiréments emerged.

| | A second common area is data displays.
Many payload related displays will be 'strictly compartmented.
Common Orbiter displays available in flight contrél rooms and
multi-purpose support rooms will have to be reviewed that
mission-revealing information is properly protected.

The software build and verification process is not well
understood by DOD and few programs have made any plans to
exploit the Orbiter's computers. The feasibility of isolating
one of the Orbiter's general purpose computers has been analyzed
by IBM. They determined that currently-available measures in
the Orbiter's data processing system would provide at least
three levels of depth in system-to-system isolation for security.
The software build and verification of such capabilities would
likely be compartmented. . (b)(1)

(b)(3) 10 USC L 424

CH%RACTERISTICS WHICH TEND TOWARD COMPARTMENTATION IN<§TS OPERATIONS

Several factors to the extent each is present in Flight
Planning, Flight Readiness and Flight Control activities demand
or push toward specially compartmented security for that act1v1ty.
Table 10 lists these factors. The first factor, discussed in the
Introduction to the Security Section of this report, provides the
fundamental basis for classification. The remaining factors were
not themselves used as criteria to judge whether or not compart-
mented security is needed. Rather, these factors émerge as
independent explanations and descriptions of those situations
wherein compartmented STS flight operations have been found to
be necessary employing fundamental criteria for classification of
program information.

The mere presence of one or more of these explanatory factors
does not of itself always guarantee that compartmented security
must be implemented. In some instances lower levels of classifi-
cation can provide adequate protection. Factors 8 and 9, although
not expl;cxtly addressed here, will require compartmented infor-
mation. Each of these factors is discussed briefly below:

T B 7 1]
Orbiter Avionics Software Integration Study: Analysis of
Orbiter Systems to Meet MASE Requlrements RES 78-11- l, IBM Federal
Systems Div, Houston, TX, 17 Apr 1979
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TABLE 10

CHARACTERISTICS OF STS OPERATIONS WHICH TEND TOWARD REQUIRING COMPARTMENTED SECURITY

1.

When mission, payload, capability and modus operandi of
national programs is revealed

When payload‘operations require extensive coordination
with STS flight control

When STS on-board computers support NRP payloads
When non~-nominal payload conditions occur (Payload Specialists)

When basic Orbiter data is mission, capability, identity or

modus operandi revealing

When payload data is available through the Orbiter

When general and special crew training procedures and equipment
contain indicators of the mission or operations

When the STS and crew are directly involved in crisis support,
compartmented operations or military support

When the STS and crew are involved in space defense operations

Past experience suggests thexe are oﬁher reasons not yet discovered

;
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1. MISSION/PAYLOAL IDENTIFY/CAPABILITY/MODUS OPERANDI
REVEALINC DATA

Information revealing the above must be appropriately pro-
tected. Certain information which directly reveals the above for
a specific NRP program is compartmented. Other information
less directly revealing may nonetheless be classified because
it is an indicator which combined with other information may
reveal the above. In each case, specific tradeoffs are made
considering security risk, cost of protection, operational factors,
etc. Wherever this information is contained, it must be protected
appropriately; e.g. software,.people, data bases, displays, voice
comm, simulators, rehearsals, hardware, classrooms, etc.

POTENTIAL USERS ALL NRP PROGRAMS

AREAS AFFECTED TRAINING
o /FLIGHT CONTROL ROOM (FCR)
. MULTI-PUFPOSE SUPPORT ROOM (MPSR)

COMPUTERS
DISPLAYS
SIMULATORS
SGFTWARE DEVELOPMENT LABORATORY (SDL)
DATA BASES & FILES
DOCUMENTATION B

2. WHEN PAYLOAD OPERATIONS REQUIRE EXTENSIVE COORDINATION/
INTERACTION WITH STS FLIGHT CONTROL

When NRP payload operations, rendezvous, retrieval and servicing
activities, controlled from the DOD POCC regiire very frequent and
extensive coordination and interaction with the MCC controlling: the

SSV, then it becomes imperative that the MCC FCR be fully capable of .

compartmented discussions and exchanges with the DOD POCC. Compart-
mented support in real-time or near real-time for the STS could be

critical to mission success. Coordination between the FCR and POCC
is enhanced if they can communicate at the compartmented level on
compartmented programs. When coordination between the FCR and POCC
is minimal or on a relaxed timeline, the need for a compartmented
FCR and associated MPSR and flight support is decreased.

POTENTIAL USERS Palletized Payloads; Retrieval,
Repair & Service Operations

AREAS AFFECTED FCR
' i MPSR
DISPLAYS

VOICE
- TELEMETRY (TLM)

FoTE ViR BYENAN
o SYSTEM ONLY:
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3. USE OF STS ON-BOARD COMPUTERS FOR NRP-PAYLOAD SUPPORT

In the future, payloads will take advantage of the capabili~
ties of the STS on-board computers to enhance the flexibility and
power of R&D experiments, payload operations, and troubleshooting.
The STS Orbiter computers are accessible through the Mission Con-
trol Center. Hence, all their data is available throughout the
MCC. This data could be compartmented data. If so, compartmented
security throughout the MCC would be required for protection of
downlinked telemetry, displays and command generation.

POTENTIAL USERS R&D experiments
Troubleshooting of all payloads

AREAS AFFECTED TLM Processor

Software Dev Lab (command generation
FCR : ‘
Displays

4. WHEN NON-NOMINAL PAYLOAD CONDITIONS OCCUR

. When non-nominal conditions are encountered with any NRP
payload, the payload specialist and other crewmembers will
troubleshoot the problem and attempt repairs. Coordination,
discussion and specific supplemental data (to include text and
graphics) may need to be passed between the crew, the POCC and
probably the FCR. In the future it is probable that TV pictures
will be transmitted to the POCC and MCC to aid ground experts

in troubleshooting the problem with the crew. If the problem goes
beyond "normal" troubleshooting procedures, compartmented infor-
mation would probably need to be exchanged. Even though links

are encrypted, the protection of the compartmented data within

MCC would be necessary. An alternative approach would be double
encrypt all data (compartmented voice and data) so as to keep the
MCC completely out of the compartmented troubleshooting loop.
This is probably unacceptable from a mission control standpoint.

POTENTIAL USERS - All NR? programs for Troublesheooting

AREAS AFFECTED Voice (Comm crew-ground)
Text & Graphics
Displays (Video & Console)
FCR (VOICE)
DOD POCC (Compartmented Security
already provided)

——TOP-SEERET—
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5. WHEN BASIC ORBITER DATA IS MISSION/CAPABILITY/IDENTITY/
OR MODUS OPERANDI REVEALING i}

When NRP payloads particularly those which use the Orbiter
as a mission platform may find that Orbiter data available in
the SSV downlinked TLM is itself mission revealing.
include characteristic power drain, program - specific maneuvers,
and precise attitude stabilization which are available in tele-
metry or the state vector. 1In the current JSC baseline for DOD
operations, this information is intended to be protected at the

DOD Secret level, but some NRP programs may require a higher
classification.

Examples

POTENTIAL USERS Any Payload requiring precision

pointing

AREAS AFFECTED

TLM Processing Computers
Computers .

Displays

FCR

Network Comm Data Quality
Monitoring

MPSR

. 6. WHEN PAYLOAD DATA IS AVAILABLE THROUGH THE ORBITER

This situation is not normally a segurity problem for DOD
payloads whose data is encrypted before passing to the STS
payload data interleaver for encryption again before down-
linking. 1In this case payload data after its first decryption

at the MCC remains encrypted and is passed through to the DOD
POCC.

5“: If a payload did not provide its own encryption or if

%m. the Payload Specialist's voice is not passed through the pay-

5 load's encryption, compartmented information could be present at
%: the MCC after decryption.

g POTENTIAL USERS All Payload Specialist Voice

?; ’ None presently for Payload Data
3 AREAS AFFECTED TLM Computer

L ' Displays

g& TLM Recorders

B FCR

- MPSR

e S
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"7. WHEN GENERAL AND SPECIAL CREW TRAINING PROCEDURES AND
EQUIPMENT CONTAIN INDICATORS OF THE MISSION OR OPERATIONS

Crewmembers, especially Payload Specialists, will require
facilities where procedures, techniques, man-machine inter-
faces, timelines, troubleshooting methods, etc., can be
developed and verified for each NRP payload. The full range
of contingency payload conditions and payload/Orbiter interfaces
must be explored and rehearsed by the crew before flight readi-
ness can be certified. -Crews must train with the real hardware
and participate in full-up simulations involving payload tasking
and control activities and generation of real or high fidelity
payload data. To do less is to fail to exploit the crew
capabilities, provide improper or misleading training or readi-
ness assessments, and potentially jeopardize the mission.

NEED FOR SECURITY PROTECTION

In this final section we provide several examples of
sensitive NRP payload data and operating procedures.

Sensitive program information must be protected far ahead
of the launch date for a particular system. It has been shown
that knowledge of the mass properties of a satellite, useage
schedule for expendables, etc., can be used to derive an accu-
rate physical description. This information, together with
actual or estimated deployment parameters permits assessments
of the satellite's performance and mission. The referenced
report concludes that the high correlation to m1551on type
makes payload mass properties highly revealing.

Knowledge of antenna diameter and orbital parameters
alone permits estimates of the azimuthal resolution of an
orbiting radar. Advanced knowledge of capability enables an
adversary time to develop strategy and countermeasures to
defeat or exploit the systems. The time required to conceive
and implement camouflage, cover and deception programs is
often times less than we require to develop, test and field an
operational space-based synthetic aperture radar for intelli-
gence collection..-

H

Visual data on NRP satellites must be protected because it
permits estimation of key parameters, -such as antenna size and
frequency, both key parameters in system gain calculations.
When combined with orbital parameters and estimates of receiver

E3

Mass Properties Correlation, BIF-107W-42003-77, 13 Oct 77
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~ sensitivity, the minimum signal strength collectible by the
system can be judged. Such knowledge could enable an
adversary to design his telemetry transmitters for low power
operation to preclude effective collection of test range
data on new missile systems.

Knowledge of physical properties or visual pictures of a
satellite allows estimation of frequency coverage. This
knowledge permits an adversary to plan emission control pro-
cedures for use when the satellite is in view,.

General and special crew training and procedures can be
very clear indicators of satellite mission and operation. The
crew must train on realistic simulators, with the actual hard-
ware, and interface with operational organizations. The
mission-specific training hardware/software and patterns of
crewmember activities require protection since they reveal not
only mission but are schedule indicators since typical Shuttle
activity planning timelines have been published openly.

Crew activity timelines, even devoid of mission specific
details, may be combined with externally derived Orbiter posi-
tion data from space tracking sensors to make~estimates of
areas of interest over which U.S. payloads are operating and
thereby indicate tasking patterns or call attention to an
overlooked area. Further, Orbiter attitude and positioning in
conjunction with certain Payload Specialist operations or
Orbiter telemetry data; e.g., power drain could indicate a
photoreconnaissance mission.

Orbital parameters and launch times of NRP payloads require
pProtection far in advance of launch dates. Some missions by
their very nature require specific parameters (e.g. sun angle,
inclination, period orbital altitude) which over a period of time
become characteristic signatures of those missions. Surprise can
and has paid big dividends in collections. The early intelli-
gence take before the adversary has time to sort out the mission
of the newly-launched payload and implement CCD activity is
usually the most valuable. Similarly, knowledge of orbital
Parameters and even gross schedule information enablés corre-
lation with past activity and divulges replenishment strategy.

Tight effective security permits us to capitalize on
Surprise, take advantage of cover opportunities provided by

Similar missions, and delay, confuse and misdirect enemy
COuntermeasures.

HANDLE VIX BYERMAN
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STS FLIGHT OPERATIONS DEFINITIONS
- FLIGHT PLANNING
- FLIGHT READINESS

- FLIGHT CONTROL

NOTICE REGARDING SECURITY
MARKING OF THIS APPENDIX

Information in this Attachment has been extracted -
from the unclassified document Mission Operations
Plan for the DOD Space Transportation System Pro-
gram, SAMSO-LV-0020, dated January 1379. However,
these extracts were annotated to assist NRP pro-
gram offices (and subsequent readers) in making
assessments of the security levels required to
carry out various Shuttle flight planning, readi-
ness and control activities. Any annotations and
comments involving the terms NRP, NRO, or BYEMAN
cause the page to be marked TOP SECRET/BYEMAN or
SECRET/BYEMAN.

*
Mission Operations Plan for the DOD Space Transporta-
tion System Program, SAMSO-LV-0020, Jan 79

HanpLe via BYEMAN
CoNTROL SYsTEM ONLY
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The following information has been extracted from the
Mission Operations Plan for the DOD Space Transportation Program,
- SAMSO-LV-0020, Jan 1979, a comprehensive roadmap and description
of activities expected to be involved in the flight planning,
readiness and control of DOD missions using the Shuttle. These
extracts were prepared to give the program offices (and subseguent
readexrs) insight into each of the activities involved so they may
begin to appreciate workload implications, agenc¢ies involved, and
security concerns which arise in each.

NOTE: The Mission Operations Plan (SAMSO-LV-0020) as base-
lined assumes JSC as the Shuttle Planning and Control Center so
activities and events presented typify that flow. The reader
should keep this in mind when reviewing the following extracts.
However, nearly all the activity presented is generic and must
be accomplished somewhere, i.e., at DOD, contractor, or NASA
facilities as may be determined.

In the following extracts, the symbol "oo" is occasionally

used to flag attention to those activities considered likely to
involve compartmented information.

FLIGHT PLANNING FUNCTIONS

Flight Planning Functions include: -

1. Flight feasibility analysis

2, Payload flight support requirements development
3. Utilization planning (of the STS)

4, STS flight design

5. Upper stage flight design

6. Flight crew activity planning

Each function is described in greater detail below so assessments
of the security level necessary for each can be made:

1.1 The Flight Feasibility Analysis function performs the planning,
technical analyses and interagency coordination to eliminate any
serious questions about the capability of the STS to support user
flight requirements. It begins up to four years prior to launch

and ends with completion of the spacecraft preliminary design review.
Program data is revealed throughout the supporting agency structure
(e.g., to SAMSO/LV, AFSCF, launch bases, and NASA) as necessary agree-
ments and documentation to establish program support. Data included
is:

UNCLASSIFIED
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Spacecraft Data and, Flight Objectives, Schedules
Interface Requirements Documents

STS Flight Requirements, Constraints and Assumptions
Design Reference Missions

Contingency Analysis Guide

Spacecraft PDR Data

Mission Interface Verification Plan

Some key outputs of this function are:
An Interface Requirements Document including:

Ground Operations .
Flight Operations

Spacecraft Subsystems

Security

Environment

A Missidon Interface Verification Plan
A Flight Feasibility Review and Spacecraft PDR

STS Mission Plan, including reguirements, constraints and
assumptions like:

Launch Windows
Orbit Parameters
On-orbit Operations
Contingencies
Launch on Demand
Crew Activities

1.2 Payload Flight Support Requirements Document. This function
prepares requirements for support from DOD and NASA organizations
that perform flight operations; agreements for flight operations
integration (Payload Integration Plan); adgreements for NASA flight
coperations support; agreements for AFSCF flight oOperations support.
Satisfaction of these requirements is determined through:

Flight Operations Review (FOR) (NASA)
Independent Readiness Review (IRR) (DOD)
Flight Readiness Reviews (FRR) (NASA)

The Flight Operations Section of the Payload Integration Plan
includes:

Mission Operations
Preliminary Mission Scenario
Orbital Requirements and Payload Control

Parameters
Operational Reguirements and Constraints
Prelaunch ' '
UNCLASSIFIED
(cont'd on next page)
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Ascent

On-orbit

Entry , o
Post Landing

Flight Operations

Flight Design (b)(1)
Crew Activity Planning : (b)(3) 10 USC 1 424
Training

Flight Operations Control
Command and Control Support

The seven PIP Annexes below are prepared. They say what SAMSO,
the SPO and the NASA (JSC) will do and what the SPOs require-
ments are:

(o]e]

(o]e]

00

NOTE :

Flight Planning - covers flight design data, crew activi-
ties. This could be payload and mission-revealing!

Flight Operations Support - covers payload decision points,
communications and data management, natural environment
support, ground controlled payload operation and procedures.

Training - this provides a schedule and description of
payload unique training activities and facility needs.

Command & Data - defines specific payload commands and
measurements for any transmissions via Orbiter data links.

If you use to contact your P/L while on the STS,
You need this; if you only use the STC, you don't.

- POCC _Requirements - for DOD programs the STC is the POCC.

0o

o0

Orbiter Crew Compartment - this includes detailed descrip-
tions of payload items stowed in the crew compartment --
Will your Payload Specialist have troubleshooting tools or
special EVA gear? This Section also defines nomenclature of
payload assigned controls and displays in the aft flight deck.
deck. :

Payload Data Package - this Annex requires payload programs
to provide detailed payload characteristics, such as their
sequence of mass properties, configuration drawings of major
elements, RF transmitter characteristics, and payload func-
tional data.

1.3 Utilization Planning of the STS

This function performs the technical analyses, planning and
coordination necessary to determine a compatible grouping of pay-
loads, to obtain flight assignment, and to participate in the
Cargo Integration Review.

UNCLASSIFIED
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Ascent

On-orbit

Entry

post Landing

Flight Operations

Flight Design .

Crew Activity Planning
Training -
Flight Operations Control
Command and Control Support

3 m. seven PIP Annexes below are prepared. They say what SAMSO,
ss¢ 5P0 and the NASA (JSC) will do and what the SPOs require--
W3 are:

oo Flight Planning - covers flight design data, crew activi-
ties. This could be payload and mission-revealing!

oo Flight Operations Support - covers payload decision points,
communications and data management, natural environment
support, ground controlled payload operation- and procedures.

©0 Training - this provides a schedule and description of
payload unigue training activities and facility needs.

&0 Command & Data - defines specific payload commands and
: measurements for any transmissions via Orbiter data links.

] (b)(1)
If you useL:::::;:::]to contact your P/L whildbx3)10lJSC-H424
You need this; if you.only use the STC, you don't.
POCC_Requirements ~ for DOD programs the STC is the POCC.

Orbiter Crew Compartment - this includes detailed descrip-
tions of payload Items stowed in the crew compartment --

Will your Payload Specialist have troubleshooting tools or
Sspecial EVA gear? This Section also defines nomenclature of
gzgioad assigned controls and displays in the aft flight deck.

Payload Data Package - this Annex requires payload programs
to provide detailed payload characteristics, such as their
Seéquence of mass properties, configuration drawings of major

elements, RF transmitter characteristics, and payload func-
tional data.

-3 §5§liz§tion Planning of the STS

:éééi_function performs the technical analyses, planning and
",Olon necessary to determine a compatible grouping of pay-

,-0 Obtain flight assignment, and to participate in the
“ttegration Review. \

v
3
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If your payload requires a dedicated STS flight, this step is
no problem -- we simply reserve a flight for your payload.

,00 If you require less than the full bay, you will have to
reveal your spacecraft parameters to permit ride-sharing
studies -- parameters like weight, volume, size, moments,
power requirements, contamination, deployment sequences,
operations segquences, electromagnetic capability, thermal
needs, launch windows, suh angles, orbit parameters, etc.
Any other ride-share candidate must likewise share such
data with you. -

oo DOD plans to do its own cargo integration using its Pay-
load Integration Contractor. However, if NRP cargo and
any non-DOD cargo such as NASA or commercial cargo are
considered for ride-sharing, procedures will have to be
developed to protect NRP information.

1.4 8TS Flight Design

N

In this function, SSV flight designs to satisfy cargo require-
ments are developed. The SSV flight design includes the trajectory,
ground tracks, attitude and pointing timelines, and consumables
useage profiles for the SSV plus the relative motion of free-flyer
spacecraft while in the vicinity of the Orbiter.

Function Inputs:

1. STS Preliminary Mission Plan: Spacecraft Feasibility,
Revision 1.
2, PDR Trade Studies (Flight Operations)
3. PDR Minutes
4. Flight Requirements (IRD or ICD)
5. Upper Stage Preliminary Flight Design
6. Preliminary System Analyses Results
7. CDR Minutes
8. Mission Interface Verification Plan
9. Payload Mixing Report
10. FID (Flight Operations)
1l. Upper Stage Conceptual Flight De51gn
12. Summary Payload Crew Activity Plan
13. Summary Crew Activity Plan
14. PIP Annex for Flight Planning
15. Upper Stage Operational Flight Design
16. Detailed Payload Crew Activity Plan
17. Detailed Crew Activity Plan
18. LOD Plan

—TOP-SECRE—
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Function Outputs: -

1. STS Preliminary Mission Plan: Payload (Basic,
Revision 1 and Revision 2)

2. Data for PIP Annexes

3. 8TS Preliminary Mission Plan: Cargo

4. Conceptual Mission Plan (Basic and Revision 1)

5. SSV Conceptual Flight Design

6. Operational ‘Mission Plan

7. SSV Operational Flight Design

1.5 Upper Stage Flight Design (Applicable to some Programs)

If an upper stage has been assigned to the spacecraft, vehicle~
specific data can be used in this design. The flight design also
includes variation of the parametrics in order to determine a range
of operation for the flight.

oo The data involved in this function is clearly program
specific

1.6, Flight Crew Activity Planning

This function develops crew procedures and crew activity
timelines to be performed by the flight crew during flight. This

function covers crew activity planning after the cargo is baselined

at the CIR. Prior to this period, crew activity planning is per-
formed as part of the STS flight planning for the payload and cargo
using standardized crew activity profiles or timelines rather than
detailed analyses.

The crew activity plan defines how the flight will be flown
by the crew. It contains the schedule of crew activities and
relates them to ground support activities. Steps in crew activity
planning include:

oo Developing an integrated summary crew activity plan
prior to the FOR.

oo Developing execute data (crew procedures, reference data,
time references, etc.).

NOTE: The crew planning includes activities to be done by their
flight operations support personnel on the ground.

FLIGHT READINESS FUNCTIONS

The Flight Readiness element is composed of functions
related to the preparation and training required for a flight.
These functions are: '

UNCLASSIFIED -~
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Flight Data File Preparaticn

SSV On-board Digital Data Load Preparation

Upper Stage On-board Digital Data Load Preparation
Flight Crew Training

SSV Flight Operations Support Personnel Training

. Payload Flight Operations Support Personnel Training
. Integration Rehearsals/Simulations

SNV e wio -
L]

The Flight Data File (FDF) is the total onboard set of
documentation and other operational aides for the flight crew.

The SSV/FDF contains components that will be used for STS
operations including payload activation, deployment and deacti-
vation,

The Payload FDF contains components required for the operation
of a payload itself during the on-orbit phase of SSV operations.
‘For some SAFSP payloads, where the deployment is straightforward
and similar to standard DOD payloads, a separate payload FDF may
not be required. In these cases, most probably a DOD Secret/
mission specific input would be generated for the.FDF file by
SAMSO/LV. In some cases however, the activation/deactivation
and deployment sequences may be complex or the flight crew may have
some other intervening non-related function to accomplish during
the middle of a particular deployment, or a reiterative unique
process may be required for deployment. Then a separate/peculiar
FDF would be required. This could be conceivably” generated by
SAMSO/LV as DOD/SECRET or by SAFSP as BYEMAN depending on the
degree to which the file would be mission revealing.

The typical components within the FDF are as follows:

o Orbit Operations Checklist
oo Rendezous Book
o Deploy Checklist
0 Retrieve Checklist
oo EVA Checklist
oo Payload Checklist
oo Payload Schematics )
oo Payload Malfunction Procedures
oo Payload Crew Activity Plan
oo Payload Operations Summary
oo Payload Operations Reference Data
o Payload Operations Cue Card
o Star Charts

The components indicated by ."oo" are items most likely to
require "BYEMAN" security.

55
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The SSV On-board Digital Data Load (ODDL) preparation con-
sists of all data loaded into two (2) redundant mass memory
units of the SSV data processing system. It consists of computer
programs (code) and the flight dependent data (I-loads) that
specify a particular flight. The mass memory software contains
the following software elements:

Primary Avionics Software System (PASS)
Pass Inbedded Software

Backup Flight Software

GPC System Software Loader/Self Test Program
(SSL/STP)

Display Electronics Units (DEU)

Space Shuttle Main Engine (SSME)

oo Display Text and Graphics

oo Test Control Supervisor Sequences

oo Payload Data Interleaves (PDI)

oo Telemetry Format Loads (TFL)

00OO0OO0

00O

Flight specific requirements, for both code and data, are
implemented by NASA into a baseline SSV MMU by either a patching
process. or completely rebuild with classified I data. Any
necessary on-pad changes are accomplished by patching process.
NASA has the responsibility for generating the SSV ODDL and
SAMSO/LVO for reviewing prior to certification. The elements
indicated with "oo" may contain specific payload data that is
mission revealing.

NOTE: Present plans are to use the STC for all DOD payload
commanding and checkout. The payload is interrogated
directly from the SCF ground stations. However, you should
recognize that Payload Specialists will accompany all NRP
payloads for troubleshooting or payload operation. The
Orbiter computer (processor and mass memory) and payload
interrogation equipment will likely be used since they are
standard equipment. Program specific, possibly BYEMAN data,
will be resident in the S8SV computer -- hence, accessible to
the ground. As an alternative, each NRP program would have
to provide their own space qualified hardware for this task.

The Upper Stage On-board Digital Data (ODDL) Load consists
of the total contents (program code and mission data values) of
the upper stage avionics memory prior to any processing by the
upper stage flight computer. The preparation responsibility for
the upper stage ODDL for DOD mission belongs to SAMSO/LV. For
SAFSP missions, the data within the Upper Stage ODDL is con-
sidered BYEMAN.

—'FGP—S-E:C-RE-T—
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f Flight crew training encompasses the classroom and simula-
tion traiming of the STS flight crew (Commander, Pilot and Mission
E Specialist). The planning, developimg, managing and operating

: functions for the training programs and supporting facilities
includes the analysis of operator tasks, preparing training aid
materials, defining facility requirements, and the scheduling of
execution of training exercises for the full crew complement
(primary and backup) for a specific flight.

] For a given flight phase or sequence, the training operations
3 are scheduled so that the flight crews and appropriate SSV flight

2 operations support personnel together receive workbook lessons
first, then simulator training, integrated rehearsals/simulations, .
etc. Due to different training and security requirements, the
Pilot, Commander, Mission Specialist and Payload Specialist, plus
appropriate flight operations support personnel, may undergo
different flight phase training at the same time. 1In general,
commoh training requirements will be accommodated in conjunction
with the generalized NASA training program. Flight specific
training for the SSV flight crew, payload flight crew, and SSV
FOSP that emphasizes Orbiter payload interactions instead of
detailed payload operations will require a DOD Secret or a Top
Secret compartmented environment depending. on the extent of
interaction and the amount of information disclosed that is :
directly mission revealing. This training would normally acquaint
the flight crews and SSV FOSP to payload specific requirements

and constraints. It will emphasize flight unique configurations and
requirements for stowage, TV and photography, and crew system sub-
systems; altitude and translation maneuvers; deployment; ascent,
abort, deorbit, entry and prelaunch operations; planning technigues;
flight data organization; and EVA operations, if required. The
Shuttle Mission Simulator (SMS) presents payload flight dynamics
and systems parameters in a real-time environment, is utilized by
the SSV and payload flight crew for flight specific training
rehearsals/simulations. The SMS security environment reguired for
f SAFSP programs will vary from DOD Secret, Top Secret SI/TK, to a

BYEMAN environment. While ascent and reentry simulations are less
sensitive (they do require your payload mass properties, moments,
etc.), the on-orbit simulation may need to be compartmented
depending upon what is revealed by payload visual access through

H simulated views, payload operation or deployment activities, etc.

Integrated rehearsals/simulations are the final level of
SSV flight dependent training.. All relevant flight elements,
including SSV and payload flight crew, SSV flight operations
support teams and communication and data networks. These
-rehearsals/simulations verify procedures and timelines which involve
the members of the STS flight crew, payload flight crew, and the
SSV FOSP, and demonstrate crew and FOSP efficiency. One or more
flight crew perform SSV flight operations from the simulator and
the SSV flight operations support personnel (FOSP) participate
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from their assigned c. .sole positioris. The commu.ications network
is simulated. Normal and alternate flight simulations scenarios
will probably be accommodated with a "DOD Secret" environment.
However, contlngency scenarios especially with regard to a specific
payload; i.e., deployment, EVA, or retrieval could necessitate a
‘higher level of security. '

FLIGHT CONTROL FUNCTIONS

The Flight Control element is composed of functions related
to the prelaunch, flight, and post-flight operations for the SSV
and payload.

1. 8SSV Flight Operations Planning - covers the tasks
which ensure that the Orbiter Mission Control Center (MCC) is
properly configured to support flight operations. In particular,
this function will: ‘

a. Define and implement flight peculiar MCC modifi-
cations

b. Configure MCC consoles and displays

c. Configure the communications and tracking network
d. Prepare Operations Documentation.

e. Update flight ruies

f. Define and support validation of nominal and
contingency flight support procedures and techniques

'g. Define and validate MCC externhal and internal
interface

h. Prepare and validate operations data
i. Configure the operations data base.

2. Payload Flight Operations Planning - covers the tasks
which ensure that the Payload Operations Control Center (POCC) is
properly configured to support payload mission operations. The
POCC iIs assumed to be located at the AFSCF and does not include
payload operations outside the -vicinity of the STS. This function
involves the following tasks:

ZRS b P
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Establish Mission Control force

Prepare DOD STS Orbital Support Plan Annex
Procure new systems to support payload operations
Prepare Payload Test Program Planning Schedule
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(cont'd on next page)
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Prepare STS Test Operations Order Annex E
Prepare Cargo Element Orbital Operations Handbook
Prepare Payload Orbital Test Plan

Prepare Payload Flight Support Plan

Prepare Payload Telemetry Modes

Generate Payload Command Messages

Schedule Network Support for Payload Operations
Prepare Pass Plans

3. 88V Prelaunch Operations - includes all activities
beginning with countdown and concluding at Solid Rocket Booster
(SRB) ignition. During prelaunch operations the SSV flight
operations support personhel are performing the following
activities:

a. Verifying the SSV and payloads configuration and
status

"b. Monitoring consumables loading

¢. Verifying internal, POCC (STC), and tracking
network communications and operational support status.

d. Monitoring terminal countdown
e. Verifying landing sites operationa1 status.

-f. Providing telemetry and command communication

g. Configuring in-house data processing systems
h. Updating and verifying SSV mass properties

4. Payload Prelaunch Operations - includes those activi-
ties performed by the POCC which are necessary to ensure the
operational readiness of the AFSCF support systems and to con-
firm the payload health and status. The Remote Vehicle Checkout
Facility (RVCF) at KSC supports the transmission of command and
telemetry data between the launch site and the STC. A similar
function is performed at Vandenberg AFB. Activities included in
this- function include:

a. Payload prelaunch checkout
b. Payload launch countdown support

The security level required for this function is dependent upon
how much payload command and telemetry data is classified; if
classified, is it securely transmitted/received? is there a pro-
gram requirement for or a system weakness that permits access to
this data by SSV ground support personnel?

UNCLASSIFIED
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5. SSV .light Operations Support - includes all
activities performed’by the SSV ground support system beginning
with SRB ignition and ending with crew egress after Orbiter -
landing. These activities.include: ‘

a. Trajectory monitoring and navigation support
b. S8V systems monitoring and failure detection
c. Contingency and abort analysés
d. External Tank (ET) and SRB impact prediction
e. Real-time flight replanning
f£f. Inflight anomaly analysis
g. Vehicle configuration recommendations

SSV Flight Operations covers the following general phases:

Launch Operations - SRB ignition through orbit insertion.
The SSV, MCC activities in support of this phase include:

a. Predict and identify abort sittations
b. Provide vehicle configuration recommendations

_ c. Compute trajectory support data to verify vehicle
performance.

" The use of the on-board computer for payload activities and the
access of its data to the ground network will be a major detriment in
establishing the security requirements for this function.

Orbital Operations - Orbital injection to vehicle reentry
preparation. During this phase, SSV ground support elements pro-
vide flight-related communications, systems and trajectory
monitoring, data retrieval, flight planning, and operations
resources management. The crew activities included in the Payload
Operations Support Function (see below) are performed during this
phase. The interaction of Orbiter and payload support activities,
interfaces and resources will be decisive in determining security
requirements.

Reentry and Landing Operations - Vehicle reentry preparations
‘through crew egress after Orbiter landing. During this phase, the
crew is preparing the Orbiter and its payloads for reentry. The
ground support elements provide the crew with trajectory, meteoro-

" logical, and support facilities status information relative to
primary, secondary, and contingency landing sites. The ground

60
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support elements provide the following:

a. Weather updates and ground navigation aid status

b. Systems monitoring and failure detection
c. Verify landing site navigation aid updates

d. Assist crew in performing manual reentry and
landing .

6. Payload Flight Operations Support - consists of all
activities performed by the POCC supporting the payload mission
during the period from SRB ignition through crew egress. These
activities may actually conclude with deployment for freeflyer
payloads. These activities include::

a. Mission direction

b; Health and status monitoring

c. Traeking and telemetry processing

d. Orbit determination

e. Mission data receipt and descrimination

Payload Flight Operations covers the same phases as SSV Flight
Operations. ..

Launch Operations - The POCC monitors the health and status
of the payload if this information is handwired across the inter-
face to the Orbiter avionics. The downlink data is received via
either: (1) Orbiter FM data to MILA (at KSC), to the RVCF, to
the STC, to the POCC, or (2) interleaved Orbiter/payload telemetry
data to GSTDN (Ground Spaceflight Tracking and Data Network) to
Goddard, to JSC, to the STC, to the POCC.

On-Orbit Operations - After injection, a number of different
payload related options can be performed. These include:

a. Pre-deployment -- all Orbiter and payload preparations
required prior to exposing the payload to the space environment

b. Checkout and deployment of freeflyer -- all Orbiter
and payload activities associated with release of the payload.
During this period, the SSV crew or the POCC will perform payload
checkout, coordinate activities with the SSV MCC, determine Go/Neo-Go
decisions for deployment, and execute the payload deployment sequence.
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c. Post Deployme - After payload release, 1e crew will
reconfigure the Orbiter and maneuver it away from the payload.
The POCC continues to monitor health and status wvia its own link
or through the Orbiter avionics relay capability. Upon completion
of the last deployment related activity, the POCC assumes total
control of the payload.

d. Pallet Checkout and Operation - The Payload Specialist
crew and/or the POCC will perform all activities associated with
the checkout and on-orbit operation of the payload. This can be
accomplished through payload dedicated avionics (Orbiter autonomous),
through the Orbiter avionics (telemetry and command systems), or by
the on-board data processing capabilities (computer and avionics).
The security requirements for this function will be dictated by the
degree to which the SSV and payload flight and ground systems are
physically and operationally integrated.

e. Repair/Service/Retrieval of a Free-flyer -- The
rendevous and mating activities associated to perform a repair/
service/retrieval mission will require greater crew involvement and
increased use of Orbiter flight and/or ground support services.

The potential for EVA is also greater. These activities will be
closely monitored by the ground support teams and will very possibly
require BYEMAN communication and data interfaces.

f. Reentry and Landing Operations - - The crew and/ox the
POCC will prepare the payload for reentry and landing.

7. SSV Operations Postflight Analysis -- This function
analyzes the SSV mission operations support, develops means and
ways to improve this support, provides raw and processed SSV data
for performance and operations evaluations. The activities involved
include: '

a. Assimilate and distribute SSV anemaly reports.

: b. Process and reduce NASCOM communications and tracking
data

c. Disseminate telemetry data to users

d. Perform flight crew and flight operations support

e. Perform orbit and trajectory reconstruction
f. Evaluate overall flight performance

g. Update simulation models and data base

movors vix EYEMAN
CONTRCD SYSTEM ONLY
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! 8. Payload Operations Postflight Analysis =-- This function

[ . analyzes the effectiveness of the payload flight operations

' support and develops ways and means to improve it. This function
does not include payload operations outside the vicinity of the

§ STS. In particular, it evaluates and documents the effectiveness

; of the payload operations in the performance of:

Flight Feasibility Analysis

Payload Flight Support Requirements Development
Upper Stage Flight Design

Upper Stage ODDL Preparation

Payload FOSP Trdining

Payload Flight Operations Planning

Payload Prelaunch Operations

Payload Flight Operations Support

00000000

The purpose of this analysis is to maximize the effectiveness of
the flight operations support by isolating and eliminating
problem areas.
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SECURITY NOTICE
THIS ATTACHMENT IS DOD SECRET

This Attachment is a copy of SAFSP's DOD SECRET report
which forwarded Shuttle workload and security require-
ments to SAMSO. SAMSO consolidated these with other
DOD requirements and forwarded overall requirements
package to:

a. HQ USAF for inclusion in Annex C of the Shuttle
Mission Operations Task Force Evaluation, itself an
Attachment to the Mission Element Needs Statement for a
DOD Shuttle Operations Planning Center.

b. NASA/JSC for use by the SAMSO/NASA working
group analyzing Shuttle control options.

Tables in this Attachment are referred to in the work-
load and security sections of the main report and are
therefore provided here for reference.

If inclosures. are withdrawn (or not
attached the classification of this
correspondence will be UNCLASSIFIED.

. ANNEX D
SEERET ATTACHMENT 2
64
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STS WORKLOAD REQUIREMENTS

-

Workload categories included are:

o Payload delivery of free-flyers

o Payload pilatform/pallets

o0 Retrieval '

(b)(1) ‘
© Repair and service (b)(3) 10 USC + 424
0 On-orbit construction

Programs included in Rev 8 of the STS Mission Model are
included in Table 1.

The scheduled STS Workload (Table 1) reflects the May

-1979 program baselines through 1985 and its outyear

implications through 1991. Projections through 1995
continue patterns established in prior years.

In Table 1 the total number of Delivery
cannot be directly equated to total number of Orbiter
flights because of ride sharing, and because multiple
missions may be accomplished on the same STS flight.
The compatibility of multiple mission support on any
STS flight can only be assessed on a_case-by-case basis
and cannot be determined at this time.

Table 2 presents the potential contingency workload
forecast for those programs included in Rev 8 of the
STS Mission Model (Table 1). The present Rev 8 does
not include any contingency workload in response to
crisis situations or unforeseen failures.

Table 3 presents workload not reflected in Rev 8 of the
STS Mission Model. It represents potential R&D STS work-
load for advanced future systems, experimental system
brassboard tests, subsystem tests, and component tests.
While a few R&D efforts require dedicated missions, most
R&D payloads are small ride. share candidates. Component
tests for example are typically 250 pounds, five cubic
feet, sealed cans.

Table 4 is a summary of the scheduled, contingency, and
R&D workloads, and reflects an estimated range of potential
STS support missions.

CLASSIFIED BY: Director, SAF

- vELVRET REASON : 2-301.c.6
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SECRET

STS SECURITY REQUIREMENTS

1. STS mission operations will involve Flight Planning, Flight .
Readiness and Flight Control activities. While no program has
yet gone through all the steps which will be involved, a com-.
prehensive description of tasks and subtasks for each activity
has recently been published in the MISSION OPERATIONS PLAN FOR
THE DOD SPACE TRANSPORTATION SYSTEM PROGRAM, SAMSO-LV-0020,
Jan 1979. These twenty-one element tasks are based on the
successful pattern developed by NASA for the APOLLO and SKYLAB
programs. The tasks described in the Mission Operations Plan
are considered representative of workload to be accomplished
independent of where the work is actually done.

2. Based on task descriptions in the Mission Operations Plan,
assessments were made of the security level required to
adequately conduct program-specific work on the tasks and sub-
tasks of each of the twenty-one major activities encompassed
in Flight Planning, Flight Readiness, and Flight Control.
Table 5 summarizes the STS security requirements baseline for
each of the twenty-one activities for each of five workload
classes. :

3. Because each program has its individual reguirements, not
all elements may be needed. For example, some programs have
upper stages, others do not. Similarly, within any workload
category, a range of security level required is shown which
accommodates the needs of individual programs. Column six of
Table 5 displays the overall security requirements for each
activity. ’

CLASSIFIED BY: Director, SAFSP
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- TABLE 5
STS SECURITY REQUIREMENTS
WORKLOAD CLASS
STS MISSION OPERATIONS ELEMENT
REPAIR OVERALL
& CONSTRUC- | REQUIRE-
EY = T " J
*FLIGHT PLANNING DEPLOY PALLET RETRIEVAL SERVICE TION MENT
1. Flight Feasibility Analysis ' TSC TSe TSC TSC TSC msc
2. Payload Flight Support ‘ S—=»TSC S=>»TSC S=3TS5C S=>TSC S=>TSC TSC
Reguirements Development
3. STS Utilization Planning (Payload Se>»TSC S=3TSC S=>»TSC S—>TSC S TSC
Mix, Flight Assignment)
4. STS Flight Design S=>»TsC S=»TSC S—>TsC S~3TSC TSC TSC
5. Upper Stage Flight Design N/A=»TSC | N/a N/A N/A N/A~>TSC TSC
6. Flight Crew Activities Planning S=3TSC S->TSC S=>TSC S=>TSC TSC TSC
*PFLIGHT READINESS e
l. Flight Data File Preparation Se»TSC S=>»TSC S~>»TSC S=»TSC TSC TSC
2. SSV On-Board Digital Data S=>TSC S—=>TSC S—»TSC S_éTSC TsC TSC
Load Preparaticn
3. Upper Stage On-Board Digital N/A->TSC N/A N/A 1 N/A N/A~-»TSC TSC
Data load Preparation
4. Flight Crew Training S & TSC S & TSC S & TSC S & TSC S & TSC $ & TSC
5. S5V Flight Operations Support s S=»TSC §—=TSC S=—»TSC TSC TSC
Personnel Training
6. Payload Flight Operations TSC TSC TSC TSC N/2a—=>TSC TSC
Support Personnel Training
7. Integrated Rehearsals and S=>TSC S=»TSC sS->TsSC =~| s—»TscC TSC TSC
Simulations
*FLIGHT CQNTROL
1. S8V Flight Operations Planning s S->TSC S=»TSC S—=>TsC S=3TSC TSC
2. Payload Flight Operations TSC TSC TSC TSC TSC TSC
Planning
3. SSV Prelaunch Operations s s s S S S
4. Payload Prelaunch Operations s S S s S 3
5, SSV Flight Operations Support . ... |.S=>TSC S=»TSC S=»T5C S-=pmsC s TSC
(launch, on-orbit, recovery)
6. Payload rlight Operations TSC m™sc TSC TSC TSC TSC
Support
7. SSV Operations Post-Flight s S=»TSC S=»TSC S=»TSC S~»TSC TSC
Analysis .
8., Payload Operations Post-Flight TsC TSC TSC TSC TSC TSC
' Analysis
*
Ref: Mission Operations Plan for the DOD STS Program (SAMSO/LV-0020, Jan 79)
KEY: S = DOD SECRET ~» Indicates Range of Requirement
TSC = TOP SECRET Compartmented & Indicates both security levels are required

N/A = Not Applicable
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