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I

EXECUTIVE SUMMARY

a

This report presents a history of the development of the Space Trans..

portation System (STS) to date between the National Aeronautics and Space

Administration (NASA) and the executive agency acting for the Department of

Defense, the United States Air Force. The program development is traced

chronologically in terms of the key joint-agency agreements, Management

interfaces, and compromises made as implementation of early proposals was

accomplished. A proposal is made to develop a joint-agency STS operations

authority responsive to national command/policy channels.

The Space Transportation System is a vast national research and technol-

ogy undertaking by NASA and USAF , comprising an expected budget expenditure

of at least 10 billion in fiscal 1975 dollars through attainment of initial

operational capability (IOC) for SIS launches at Vandenberg AFB , Cal ifornia

in FY 1983. Of this sum , NASA will expend 83%, or $8.3 billion , and IJSAF

the remainder.

The United States of America stands on the brink of a new space era.

This era is made possible by the NASA-developed Space Shuttle orbiter; the

USAF-developed upper stage; the supporting communication ’s networks and
-

• launch/recovery bases of both agencies, and the payloads or satellites

placed accurately in space by this new system. As the STS operational phase

evolves , the advantages of rapid , routine access to space coupl ed with

greatly increased payload weight and volume will generate mission payloads

yet unknown.

il~ 

- - --—-~~~~~~~
. - - - - -

- a



TABLE OF CONTENTS

Section - 
Page

Executive Sunmiary . . . . . . ~~~~~
• . . . . . . . .  11

I INTRODUCTION . • . • . • • • 1
c

II HISTORY OF THE STS PROGRAM . . . . . - . . . . . . . . . . . 4

III 
- 

DOD/USAF/NASA/INTERAGENCY INTERFACES . . . . . . . . . . . 12

IV STS OPERATIONS ISSUES . . . . . .  17

V CONSIDERING THE FUTURE: A RECOMMENDATION . . 20

Vi SUMMARY . . . . . . . . . . . 22

Appendix

A NASA/DOD Space Shuttle Program  28

B STS Operation Concepts-Extracts . . . . .  29

C JSC/MCC Security S tudy 30

0 Minutes; SAMSO-OSF Meeting; 15 Jan 76 . . . 31

.

~

-- - - - --- - - - ~~~~~~~~~~ -- - - - - .  -
- 

~~—---- - - - -



~ III~H~ 
‘

SECTION 1

- 
-: 

- - .  INTRODUCTION

1
In his remarks during his mid-September 1976 visit to DSMC , Dr.

Malcolm R. Currie, 000R&E, stated to the Program Management Course 76-2

student body:

U
, • .there will be much increased space activity in the next 10

years. It will be the era of the Space Shàttle, which will raise our

capability plateau to a much higher level due to the increased payload

size and weight offered us by this vehicle. . . .
.we will find uses to fill this capacity in the 19801 s. . . .
.space is becoming all-pervasive to civilian and military acti-

vities. . . .“ -

Dr. Currie ’s evident interest in and support of DOD’s participation

In the Space Shuttle program was characteristic of DOD/DDR&E’s position

regarding this program to date.

In his presentation to the Sub-committee on Space Science and App li-

cations of the Committee on Science and Technology, U.S. House of Repre-

sentatives, the Honorable Walter R. LaBerge, Assistant Secretary of the

Air Force for Research and Development stated on 19 February 1976: 
•

. . .“Mr. Chairman and members of the committee, I am very pleased

to appear before you to discuss the Air Force space programs which are

associated wi th NASA development efforts. The DOD and NASA continue to

coordinate their activities through a series of committees which I des-

cribed during my testimony last year. One of these committees , the Space

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- -•- — 
_ _ _ _
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Transportation System Committee, is the main coordinating and planning corn-

mittee for the Space Shuttle and is co-chaired by Mr. Yardley, NASA Associ-

ate Administrator for Space Flight , and myself. This comittee will increase

its activities this year, as the DOD Space Shuttle program accelerates to

keep pace with the progress of the NASA development of the Space Transporta—

tion System (STS). -

TMThis system, being developed by NASA , consists of the Space Shuttle,

the Space Tug, and associated ground support systems. The Mr Force, as

the executive agent for the Department of Defense, has the responsibility

to assure that DOD requirements are incorporated into the design of the SIS.

As the NASA Space Tug will not be available until post-1986, the Air Force

has committed to the development of an Interim Upper Stage (IUS) vehicl e

to boost critical DOD payloads into high energy orbits from the lower alti-

tude Space Shuttle orbits. This stage will be made available to all other

users. NASA has been and will continue participating in source selection

and development activities. NASA will also participate in the IUS require— —

ments and desig n reviews to ensure that th~ IUS design will satisfy non-

DOD operational requirements . Interface information such as the physical

and functional Shuttle specifications as well as NASA ground processing ,

flight operations and m ission control pl ann ing informati on wi ll be prov id ed

to the DOD as required for the initial IUS development activities. The

Air Force also plans to acquire a Shuttle launch and recovery site at

Vandenberg Air Force Base, Californ ia, to allow DOD and NASA payloads to

be launched into polar orbits which are not possible from the Kennedy Space

Center due to technical and safety constraints. .“

2
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The remarks of these gentlemen present an accurate word picture of

the stitus of the Space Transportation System (STS) program at thi: writing .

This paper will attempt to provide a review and management analysis

of the space operations problems facing the DOD/USAF and the NASA in the

post—1980 STS era. Considerable effort will be placed on program history

and acquainting the reader with the magnitude of the STS program. The

approach to resolution of STS operations problems mainly in the areas of

future scheduling and mission priorities will attempt to offer maximum

inter—agency cooperation in DOD mission accomplishment with the NASA in

this national program.

,

~~~~~~
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SECTION II

HISTORY OF THE STS PROGRAM

In the manned space flight programs accomplished by the NASA to date,

DOD participation has been primarily supportive. For example, provision

and management of TITAN boosters for the GEMINI program; ATLAS boosters for

the MERCURY program; provision of hel icopter emergency rescue capability

for emergency recovery of astronauts during launch phase; all these were

typical of the military role. DOD participation in the Space Shuttle pro-

gram is considerably different~ since DOD had commi tted to use the NASA-

developed Space Shuttle from inception.

In his address to the 21st annua l meeting of the American Astronauti-

cal Society on the 26th of August 1975, Bri gadier General Henry B. Stelling ,

HQ USAF Director of Space stated:

* .“It gives me great pleasure to appear before you to discuss the

Department of Defense ’s roL. in the development of the NASA Space Shuttle

and our plans for participating in the operation of the Space Transportation

system.

“General James Brickel represented the DOD on the President’s 1969

Space Task Group which recommended that the shuttle be developed. When the

President in 1972 announced his decision to authorize the development of -•

the shuttle he described the shuttle ’s potential benefits of a manned and

reusable launc h system which would replace all but the sni~llest and la rgest

expendable booster vehicles. In short, he envisioned a national system to

make space even more attractive as an operating med iuTi to all users.

4
_ _ _  —------~~~~~-- — --- -~~~~ - -—~~~~~~~ -- -- - ~~~~~~~~~~ ..
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NThe DOD has had a continuing interest in investigating the utility

of mili tary man in space. However the expense of systems designed for this

purpose alone has l imited our opportunities to gain space experience . The

• opportunity to participate with NASA in acquiring a space transportation

system Is an opportunity to satisfy unique objectives of both agencies and

at the same time provide a national capability which can be utilized by

military, civil , and international users. It is an ambitious project, with

a very large price tag, and one which may not be easily evaluated in tradi-

tional cost—benef it terms. Unlike NASA , who does have a separate space

mission , the DOD looks at space as a fourth medi um for accomplishing tradi-

tional mil itary objectives , with primary emphasis on the support missions

of commun ications, navigation , meteorology, and surveillance.

“Let me just say a few words on how we see the future of space systems

within the DOD. The major role of military space systems in the next de—

cade—— the shuttle decade——w ill be to support national decision-makers and

terrestrial military forces. There are four basic reasons for using space

systems for various military support functions: (1) uniqueness—-some functions

essentially can only be done from space; like near real time warning of a

ballis tic missile attack; (2) economics—— some functions are more cheap ly

done from space, l ike long haul communications; (3) function effectiveness-—

some functions are more effectively done from space , like -~et orology, and

(4) force effectiveness enhancement—-some space functions can greatly en-

hance the effectiveness of terrestrial forces . The first three have been

dominant unt il now ; in the late 1970’s and thereafter , the fourth wi ll

become increasinol y irrportant. 
- -

“U.S. and Soviet use of and depend ence on space Is growing; in a decade,

- ~~~~~~~ -~~~~~~~ -- --~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - --- -- -
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space systems will support virtually all military forces and could strongly

Influence the likelihood and outcome of conflicts. By the mid—1980’s, U.S.

mi litary space systems will be crucial to national security” .

At present, the military mission in space includes the deployment-and

operation of space satellites for support missions of communications , navi-

L gat lon, meteorology and surveillance . DOD’s current practice of satell ite

t launches to low inc li nations from Kennedy Space Center, Patrick AFB , Flor ida,

and high inclinations from Vandenberg AFB , California, using limited-

capability expendable launch vehicles (ELV ’s) up to the TITAN III class

must of necessity continue until the STS is thoroughly phased in as the

true national system. A guaranteed launch capability will be required from

these existing expendable launch vehicles until the STS is fully operational.

in general terms , the NASA is providing the low-altitude , low inclina-

tion portion of the STS in that they are responsible for developing the
3

Space Shuttle orbiter. The orbiter carries space payloads from earth to

• approxft~ately 100 nautical mil es altitude. All design reference missions

• are Inserted to a circularized 100 nautical mile orbit. At USAF ’s sug-

gestlon , both agencies are base lining use of the NASA Mission Control

Center (MCC ) at Johnson Space Center , Houston , Texas , for control of the

orbiter portion of the STS flights. NASA is also providing the Kennedy

Space Center (KSC) as a permanent launch /landing base for the STS, wi th

initia l operational capability (ICC) expected in mid-1980.

As we have discussed , USAF is providing the high -altitude , high-

lnc l i r- ’t io n porti ons of the STS in that the IUS wi l l be made available 6
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concurrent with the NASA orbiter TOC (1980) and Vandenberg AFB (VAFB) will
t 4

be provided as a launch/landing site in FY 1983.

NASA recognition of the difficulties of the transition of DOD space

programs to the STS has resulted in inter-agency discussions and NASA

offers to significantly lower the launch costs actually paid by DOD/IJSAF

SiS payload program users. This launch-cost reduction is made possible by

the NASA recognizing the hardware, facilities , and development costs ex-

pended by USAF in fund i ng their portions of the STS program through lOG of

the Vandenberg :ite~ The 5—year Defense Plan (FYOP) budget updated by the

DOD Program Objectives Memoranda (POM) in July 1976 for FY 1977 to FY 1981

included approximately $l.2B of DOD/USAF funding to the STS. Nasa funding ,

estimated from program inception to achievement of full operational capa-

bility at Kennedy Space Center is approximately six times this amount.

Minimization of the cost risks associated with transition ing existing DOD

satellite programs to the STS and planning for future STS operations are

the subject of significant DDR&E, HQ USAF , and A i r Force Systems Command

current efforts.

A break from the traditional management patterns developed by
•
the STS

program participants during the evolving space age begun by the USSR

“SPUTNIK” satellite in 1957 provides significant opportunity for improve-

ment in efficiency. This break from the traditi onal is apparent when one

observes the management aspects of STS mission operations , and wi ll be

developed further by this report. The reader will observe that , counter

to the normal tendency of any bureaucracy to stratify internal operations

and atrophy exte rnal cc~~un ic3 t i c ns 1 the ‘JSAF ~nd~f~ SA have dcvelope d .



largely since STS program inception , formal and informal means of cornmuni-

cation to enforce a “team” approach to STS management.

The evolution of this team approach6will be discussed further, and

In conclusion a rationale and proposal for centralized STS mission operation

management will be developed. A joint-agency mission operations planning

and control function would be implemented with maximum benefits to both

agencies. No existing study yet recommends looking at the future of the

STS in greater than joint-agency terms ; most studies presently are con-

centrating on the program office/mission control center operative levels of

program development. A secondary purpose of this discussion , then, is to

propose program operations development above the level of either partici-

pating agency in the hope of stimulating other approaches or eventual

resolution of existing questions on this matter.

STS program background is reviewed with emphasis on DOD management

direction to date and an overview of evolving roles and responsibilities

at the management interface between agencies. The mission operations tasks

are reviewed to present historical data and rea~ier understanding of the

functions requ i red to support current space operati on , and finally an ap-.

proach to an “STS Operations Authority ” for scheduling, planning, and

operating future STS missions is proposed .

Unique to the SIS is the European development of yet another portion

of the NASA space shuttle program , the SPACELAB. Currently in full-scale

development phase, the spacelab represents a foreign-nation development :

cost of not less than $260 ri illi on doll ars (~Y 1975 ~
) for a man-ratcd

8
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pressurized laboratory to fit into the space shuttle payload bay. Designed

-

- ‘ 

to use electric power and support services from the orbiter itself, the

Spacelab remains attached to the orbiter at all times, although its physical
7

orientation in the payload bay may be changed due to its modular design.

The Spacelab is scheduled to reach lOC at Kennedy Space Center a few months

after the orbiter is declared operational there. While DOD/USAF have not

as yet confirmed any intent to use Spacelab for its missions , the reader

Is urged to keep the international pol itical implications of this vehicle

in mind . At present, the European consortium involved in developing Space—

lab is 53.3% West German, 18% Ital ian, 10% French, 6.3% United Kingdom and

the remaining 12.3% cost participation distributed geographically outside

the USSR satellite nations .

NASA was highly successful in completing the APOLLO-SOYUZ space rendez-

vous mission on 15-24 July 1975, thus setting a precedent for US and USSR

cooperation in space operations. It is expected that the USSR will formally

request participation in the space shuttle program , and may offer astronaut

crew members for international missions.

~ At the DOD STS Program Review held for the DSARC principals 18 December
• • 1975 , and chai red by Dr. Curr ie, ODDR&E restated clearly the view that the

SIS represented an advanced concept for necessary future operations , and in

addition , Dr. Currie desired to preserve an option for escaping the in—

creasing costs of remaining on today ’s expendable launch vehicles, since

ELV ’s were experienc ing rapi dly rising costs of operati on and lacked any

significant growth potential. Despite this realization , costing issues re-

main difficult to resolve , i.e., provision of adequate “back-up ” ELy ’

9
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during STS transition may cost USAF several hundreds of millions of dollars .

On 21 April 1976, the General Accounting Office (GAO) issued a formal

report entitled “Status and Issues Relating to the Space Transportation
8

System.” This GAO critique brings an essentially new factor in program

assessment to our attention - namely, that the STS be made to justify its

Investment- costs on the basis of benefits to be obtained and which are known

and can, be reliably estimated at this time. No previous space program has

been asked to meet this requirement. The key to its successful resolution

is the ability to quantify the benefits to be gained , provided the GAO posi-

tion is accepted as a constraint at this time.

At the Decem ber 1975 Progra m Rev i ew , the OSD (Comptroller) independent

cost—assessment group found that USAF had been very cautious in estimating

STS program benefi ts, and were cons id ere d too conserva tive in est imating

these benefits. As a resul t of these commen ts , the USAF is re-studying future

benefits and attempting to quantify them as part of its FY 1977 programmed

effort.9 Despite the OSD Comptroller ’s comments, the STS pro gram was expected

to return its investment in the 12 years of operation (1980-1991 ) depicted

• .‘: in presen t DOD m iss ion model s by a com bi na tion of re duce d launch and su ppor t

costs compared with current ELV operations.

One additional important fiscal issue remains at this writing; this

Is the issue of who funds orbiters number four and five .

NASA budgeted to build the first three orbiter vehicles and bring them

to opera t iona l sta tus , but both USAF and ?~ASA agreed at STS committee meetings

that five (5) orbiter s are required for a viable prc~jram to adequatel y

• 10 
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• 

support the expected mission -traffic growth. The NASA had expected DOD!

USAF to fund the two additional orbiters, but the Deputy Secretary of

Defense in a Program Decision Memorandum (PDM) of August 1974 directed USAF
10

not to budget for any orbiters. Also , at that time, Dr. Curr ie ’s staff at

DDR&E informed the Air Force that in DOD’s view, NASA was expected to provide

the overall orbiter fleet. DOD was essentially merely buying space in the

orbiter payload bay to have their payloads flown to specified deployment

points in space.

The NASA recognized immediately that USAF could not afford to increase

their STS budget to include two orbiters (estimated cost $1.2 billion) and

elected to petition the Office of Management Budget (0MB) to have these

add it ional or biters fun ded to NASA from governmen t bu dge t sou rces ou tside

DOD/USAF. This activity , still in progress, is expec ted to resul t in an

issue paper placed before the President by December 1976. The issue paper —

will be signed by 000/USAF, NASA , and

All other portions of the STS program are continuing as discussed . In

August 1976, USAF selected the Boeing Aerospace Corpor~tion to begin the

validation phase of development on the Interim Upper Stage (IIJS). On 22

September 1976, the NASA and Rockwel l International Space Division held

the ceremonial “ro l lou t” of the first orbiter vehicle at Pa1r~dale , Cali-

fornia. This is orbiter number 101 , the actual orbiter vehicle to be

used in hor i zon tal fl i ght test a t Edwards AFB , Cali forn i a , beg inning i n

the summer of 1971.12

_ _ _  
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SECTION III  -

— - 

DOD/USAF/NASA INTERAGENCY INTERFACES

- • 
In the fall of 1969, LtGen Samuel C. Ph i ll ips, NASA Pro ject Apollo

pr ogram dire c tor , returned to the USAF and took command of the Space and

Missile System Organization , SAMSO, at Los Angeles AF Station, Californ ia.

In his change-of-command address, General Phillips strongly endorsed the

Space Shuttle program, and tasked his Development Plans Division (SAMSO/XR)

to be-gin planning activities leading to full participation in this national

program. In the early summer of 1970, a special program-office cadre was

formed for STS, coded SAMSO /XRZ , and including the addition of several

rated field-grade officers returning to USAF from the Apollo program. The

program—off ice cadre immediately formed small program-office divisions at

those NASA centers active in the shuttle program . Each “detachment” w~s

comman ded by a LtCol , and had four additional officer slots each. The

NASA centers were Johnson Space Center (JSC), Hous ton , Texas ; Ma rs hall Space

Fl ight Center (MSFC), Huntsv i ll e, Ala bama ; and the Kennedy Space Center (KSC)

Ca pe Canavera l , Florida.

At that time , the NASA was in Phase A program initiation studies for
r -

the or bi ter desi gn , and soon issued a request for proposals (rfp) to in-

r ‘ dustry for this space vehicle. USAF was invited to participate in contractor

selec tion , and did so. Subsequent to selection of Rockwell International

Corporation as the prime orbiter contractor , USAF routinely participated

in contractor selection for other portions of the program . These included

the external tank (El), solid -r ocket booster (SRB), and space shuttle main

engine (SS’~1E).

12



In Phase B (design phase), NASA elected to concentrate MSFC partici-

pation or the SRB and El, so USAF participation then at that center was re-

duced , while participation at JSC and KSC was increased. JSC was designa-

ted as “lea d center ” for orbiter development and KSD “lead center” for

launch operations by NASA top management.

Figure Ill-i shows the relationship between agencies developed during

this time period . At the headquarters level , the Ai r Staff was tasked by

the Secretary of the Air Force to interface formally with NASA headquarters

on the STS program , and elected to do so at the DCS/Research and Develop-

ment level through the Director of Space, AF/RDS. The Director developed

a charter for a joint—agency Space Transportation System (STS) Cornittee

to be co—cha i red by the Assistant Secretary of the Air Force for Research

and Development (SAF/RD) and the NASA Associate Administrator for Manned

Space Flight (NASA/OMSF)1? As a first action , the embryo STS comm it tee

agreed on l7 February 1970 that the proposed STS would be of maximum bene-

- j fit to both NASA and the DOD.

On 30 March 1971 , the Secretary of the Air Force testified to the House

Committee on Aeronautical and Space Sciences as follows : -

“. . .to properly use an operational shuttle , the Air Force will have

to reorient its approach to payload design , mi ss ion opera ti ons an d launch

vehicle improvement. - .

.as stated earlier , we plan to replace our expendable launch

vehicles with the reusable shuttle when it becomes operational . However,
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changeover must be accompl ished without disturbing military mission capa-

bility and at minimum program cost. . . .“
In April 1972, DDR&E concurred for DOD in the selection of KSC and

VAFB as launch and land ing sites for Space Shuttle, and in May, ODDR&E

further directed USAF to expand its working relationships with NASA in the

shuttle program. In November 1972, the Deputy Secretary of Defense dir-

ected the military secre tar ies , the Cha i rman of the Joint Ch iefs of Staff,

and ODDR&E what actions should be taken in the planning for use of the

space shuttle~
4 At the time of this ac tion, a DOD STS User ’s Committee was

formed to include membership from the Army, the Navy , the JCS , othe” inter-

ested persons, and at least one NASA observer1.5 The purpose of the USER

Committee was to generate and guide DOD STS requi rements def inition and

util ization studies. The USER Committee was chaired by the USAF Director

of Space, and a formal charter was signed 2 November 1973 by the Deputy

Secretary of Defense after concurrence by all participating parties.

In December 1973, ODDR&E informed Senator McIntyre, Cha i rman of the

Research and Development Subcommi ttee of the Senate Armed Services Corn-

mittee that USAF would develop the Interim Upper Stage for the Space Shut-

t1~.
6 Concurrently, an “ad hoc ” Upper Stage Pane l of the STS Committee

was formed to coordinate joint-agency needs in development of this vehicle.

Co-chairman of the panel were the USAF Director of Space and the NASA

Director of the Office of Advanced Mission Development at NASA headquarters .

In-Januar y 1974, the SAMSO program office was expanded considerably

In size and reorganized under the Deputj for Launch Vehicl es (S4MSO/LV )
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with the title “Reusable Launch Vehicle ” office; SAMSO/LVR . The management

benefits gained in placing planning for transition to the STS under the

same manager responsible for phase-down of the ELV ’s seemed prudent to the

Commander of SAMSO; additionally, the functional staff personnel already

available in SAMSO/LV could augment these tasks without immediate need for

large numbers of additional personnel1!

In April 1974, USAF presented a Program Review on STS utilization to -
•

the DSARC principals. The USAF budget estimates were challenged , since

development of parameters for operational costing and planning for the

operational phase were considered incomplete ; additionally, USAF was dir-

ected to remove any considerati on of funding orbiter vehicles, as noted

earlier in this paper. SAF/RD had requested in March 1974 that the STS

Comittee recons ider , and if necessary reaccomplish , the operations studies

for Vandenberg AFB with intent to lower the initial DOD dollar commi tment to

critical operations , and to do so even if the “transition period” wherein

certain 000/USAF payloads remained on ELV boosters had to be lengthened .

The results of this effort were reported to the STS Committee in December

1974 and the Aeronautics and Astronautics Coordinating Board (AACB) in Janu-

ary l9751.8 The AACB is co-chaired by 000R&E and the NASA Deputy Administrator ,

and coordinates joint-agency programs at the policy l evel , see Fig.III-2.

To aid these efforts, a permanent Operations Steering Committee under

the STS Committee , co-chaired by the USAF Director of Space and the NASA

Deputy Associate Administrator for Manned Spacefl i ght was formed in the

summer of 1974. That fall , ‘the Undersecretary of the Air Force elected to

form a temporary advisory panel , the Defense Science Board Task Force on

15
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DOD Shuttle Utilization at the request of ODDR&E to consider the 515

transition probl em that existing DOD payloads would encounter with an eye

to using this experience to develop future operational STS concepts. Serv-

ing without pay, this group met approx imately quarterly for 15 months , and

issued a short final report in the winter of 1975. The group strongly

recommended that the SAMSO Commander consider convening an advisory panel

of this nature on a permanent basis at his management l evel to give per—

lodic evaluation to the progress of STS operational concepts!.9 The task

force concurred in the recommendation that the JSC/MCC be used for low-

alti tude (orbiter) portions of all STS missions , but that the AFSCF also

be evaluated for this role should it prove necessary.

During the fall of 1975, pre-Program Review Briefing and discussion

sessions were held in the Pentagon. During this time period , SAF/RD

recognized that the myriad headquarters-level joint-agency prol i feration

of panels , committees , and DOD-level required reviews could be detrimental

to efficient communications between the NASA and USAF operational levels.

Accordingly, the USAF Di rec tor of Space adv ised A ir Force Systems Command

of the desirability of the USAF Program Manager (SPO Director) being able

- • to meet directly with the NASA Associate Administrator for Manned Space-

flight on operations issues not involving determination of policy or fund-

ing. In January 1976, the STS SPO Director began a series of permanent

bi—month ly meetings with the NASA/OMSF designed to resolve operations

Issues. Appendix E contains the minutes of this first meeting , and are

representative of this continuing effort.

—
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-SECTION IV

STS Operations Issues

On 12 February 1975, the Undersecretary of the Air Force forwarded

a memorandum to the Director of Space on the subject of Shuttle Payload

Interfaces?0 This memorandum summarized certain recommendations of the De-

fense Science Board Task Force on DOD Shuttle Utilization on the subject of

shuttle, payload interfaces; as follows:

• . a. The orbiter should monitor payload telemetry points which

affect the safety of man only.

b. Commands to the payloads should be limited to safing the payload

in event of an abort.

c. No payload check-out is necessary prior to release. The rationale

for this position is based on the fact that mission program personnel at

the ground stations are requi red to monitor and analyze telemetry anomolies

prior to any corrective action. The decision—making capability is and should

be ground-based .

d. The orbi ter should be required to stand-by , and station-keep at a

safe distance after release of the payload while the payload is checked

out. The payload checkout should be performed through existing Air Force

mission support networks and control centers . If a problem is detected ,

the orbiter may be asked to assist in resolving the problem and possibly

retrieve the payload for return.

e. The Orbiter/pay load interface should be kept simple to minimize

costs. This Includes minimizin g the impact of DOD security requirerrents

whenever possible. . . .“

~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~~~~~ -- —-~~~~-- -
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These recommendations summarized verbal discussions held between the

DOD payload programs and the STS program office at SAMSO, but did not match

either the DOD studies or the NASA mission operations baseline for the

space shuttle program at that time . In addition , separate discussions be-

tween the AF Undersecretary and the NASA deputy administrator at this time

underscored the necessity of NASA recognition of the use of the mission

control center at JSC for control of the orbiter portion of all STS flights ,

regardless of launch point. USAF plans clearly reflect expected use of the

AF Satellite Control Facility (AFSCF) at Sunnyvale , Cal iforn ia , for the IUS

high—al titude portions of the STS missions. NASA , with USAF concurrence ,

planned to con trol the IUS when used for NASA mi ss ions from JSC in a manner

similar to previous NASA mission experience.

Append ix B conta ins ex t~ - cts from the draft DOD annex to the Space

Shuttle Basel ine Operati ons Pl an , and is included to expand on the following

summation.

The current DOD Space Operations area is characterized by:

F 1. Exclusive use of unmanned mission vehicles and satellite payloads.

2. Operations from both Eastern Test Range , KSC and Patrick AFB ,

Florida , for low-inclination missions and the Western Test Range ,

VAF B, California , to hi gh-inclination missions ; all use USAF

personnel for range safety functions and responsibility .

3. Miss ion Control from AFSCF regardless of launch point.

4. Payload satellites already in production or initial hardware

phases to meet ELV desi gn interface requi renent s; most will ex-

perience hig h m odification costs to transition to STS.



5. ClassifIed mission objectives.

Conversely, the NASA miss ion opera tions tas k areas are currently

characterized by: - 
i -

1. Commitment to the use of manned mission vehicles in that most

future missions are space—shuttl e dependent.

2. Operations from KSC contemplate elimination of the need for DOD!

USAF range safety constraints.

3. Mission control from JSC/MCC regardless of launch point.

4. Design of all future civil payloads to meet shuttle design con-

straints; no large backlog of ELV—compatible payloads exists.

5. Comp letely unclassified mission objectives.

Earlier in this paper , it was pointed out that t~ASA agreemen t to a l low

the or ibi ter to perform the “postman ” role of placing a DOD payload at a

given deployment point in space was largel y dependent on a resolution of

the JSC/MCC secur ity issues. For this reas on, the outline of an on—going

joint—agency study of this problem area is presented (see Appendix C)

since it states the pertinent problem areas clearl y and concisely.

7 ,  
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SECTION V

• CONSIDERING THE FUTURE: A RECOMMENDATION

Dr. Currie ’s remarks to the PMC 76—2 students indicate clearly that

he considers the space shuttle a national resource, one that will surely
develop many uses for DOD in the 1980’s. -

It has been di scusse d how, with the establishment of appropriate inter-
agency mana gement interfaces at var ious agency levels , the co-chairman of

the STS Committee and other DOD and NASA officials took actions at appro-

priate times to assure that STS problem areas with particular regard to

STS opera tions could be resolved.

In additi on, it was pointed out that some inter-agency steps have been
taken by the NASA Administrator , the DOD, and the Director of the Office of

Management and Budget to attempt to resolve the matter of how space shuttle

orbiters four and five will be funded . This issue will be raised to the

• Presidential level in the Executive Branch by December of this year.

A question must be raised: how can the future space transportation

system, made possible by the advent of the space shuttle , be made more

responsive to future operational national priorities above the authority

level of either the USAF or the NASA?

Figure V-i depicts an approach to development of a joint DOD/NASA

operations authority which can be made directly responsive to national corn-

mand authority on a routine operating basis: The figure is explained and

supported by present 3tion of appro Priate rational e.

L 

20 

- - - - - ~~~~~~~~~~~~~~~~~~ -- 



I!

In the proposed organization , a joint DOD/NASA operations authori ty
(JOA ), reporting to the NCA at the Vice—President level and limited to
mission priority/operations scheduling functions would be formed with a

small staff of hand-picked personnel of equal numbers from both agencies2.1

Composition of the JOA would be the subject of a special study tasked

to both agencies through the Vice—President beginning in late 1977 and be

of approximately 1 year duration. The results of the study could then be

implemented by the accomplishment of STS initial operational capability at

Kennedy Space Center in the summer of l98~
2

21
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FIGURE V-l Rationale

- 
- 

The figure shows the proposed “future” joint—agency STS Operations

Authority deriving its logical input/output requirements from planning

groups co-chaired by representatives from each agency. The Program

Management Plans of each agency are developed to recognize a revised STS

Memorandum of Understanding (MOU), which generates a joint—agency STS

Operations Concept Document agreed to by the co-chairmen of the STS Com-

mi ttee, and interfacing with a joint-agency Planning Group.

The proposed STS Operations Authority is responsive to national

command authority , and directs the operations organizations of each

agency through their respective command channels.



SECTION VI

SUMMARY

This paper has attempted to present the evolution of a vast national

research and technology undertaking , the Space Transportation System (STS )

In terms of its impact on the interfaces , agreements , and functions of the

two major participating Federal agencies. The National Aeronautics and

Space Administration and the Department of Defense stand on the brink of

• a new space era . This era is made possible by the NASA-developed space

shuttl e orbiter , the USAF-developed upper stage , the supporting communi-

cations networks and launch bases of both agencies and the payloads or

sate llites placed accurately in space by this new system .

Al l these components must be combined to make up the STS, no componen t

will  function effectively without the others. Similarly, the management

decisions , adjustments , and compromises necessary for two fiscal giants

• of the size of these agencies has been depicted . The STS will reflec t an

expenditure of not less than 10 bi ll ion in fiscal year 1975 dollars as the

USAF launch site activation program at Vandenberg AFB reaches initial opera-

tional capability . Of this sum, approximately 17% will have been expended

• by the 000/USAF, with NASA expending the remainder , or $8.3 billion. As

the STS operational phase evolves , it is expected that these cost ratios

will shift even as the cost of routine space operations is significantly - •

lessened by this system. The advantages of rapid , rou tine access to space

coupled with greatly increased payload weight and volume will generate mis-

slon payl oads yet unknown . •

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~ _ _ _
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NOTES

1. Guest Lecturer; Hon. Malcolm Currie , ODDR&E , OSO ; Defense Systems
• Management College; 21 Sept 1976; video tape no. 76—2-23A ,B.

2. Letter to the Vice President of the United States from the Office of
the Secretary, Department of the Air Force, 4 August 1969. Untitled.

3. Agreement between the NASA and the Department of the Air Force
concerning the Space Transportation System, 17 Feb 1970, amen ded
2 Aug 1972.

4. Letter from Dr. John S. Foster, ODDR&E to the Administrator of NASA ,
Dr. James C. Fletcher , 13 April 1972. (This document gives DOD
concurrence in the selection of KSC and VAFB as launch and landing

• site for the Space Shuttle.)

5. Memorandum, ODDR&E to Assistant Secretary of the Air Force (Research
and Development); Subject: “Plan for NASA/DOD Orbiter Procuremen t
Decis ion ,” 18 Feb 1976.

6. Memorandum to the Military Secretaries , Cha i rmen of the Jo int Chi efs
of Staff, and the DDR&E from the Office of the Deputy Secretary of
Defense , 13 Nov 1 972. (Directs planning actions for Space Shuttle;
establ ishes DOD STS User Comm ittee.)

7. Article , Astronautics and Aeronautics Magazine , Feb 1976 issue;
~Spaceiab Shaping Space Operations Planning ” , tissrs. Fred R. Steven ,
NASA/OSF and Christian Reinhold , European Space Agency (ESA).

• 8. Report to the Congress; “Status and Issues Rela ti ng to the Space
Transportation System , Comptroller General of the United States ,
21 April 1976.

9 IBID -
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10. “Program Decision Memorandu m ”; 31 August 1974; as pertains to Space
Shuttle Program Element 6341W; signed by the Deputy Secretary of

• Defense Mr. ~i 1li a rn Ciements , extract.

11. IBID

12. Department of Defense Space Transportation System “Proqram_t1anacerent
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DOD Space Shuttle User Committee Charter to all intereste d agenc ies ,
26 Nov 1973.

16. Letter, ODDR&E to Chairman , R&D Subcommi ttee of the Senate Armed - -

Services Committee , 21 Dec 1973.
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12 Feb 1975; Subject: “Shuttle Payload Interface” . -
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C~mander and NASA Space Shuttle Program Directors ; Subject: “STS• Operations ~‘1anagement Committee ” , 7 April 1976.
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Directorate of Space , DCS/RD , 16 Oct 1976. -
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MEMORA TYU - c~~ u:::;:RSTA~flING

- :  O~
I’~ANACF:.:E:;’r ;~~D OPE?ATION -

- OF
THE SPAC E TRA S~ cRTA TIO~ SYSTEM

• ~ - 
-

1.0 PURPOSE: Thi s Memorandum of Understanding establishes

the broad policies and principles that will govern the

relationships between the DOD and NASA relevant to the

development, acquisition and operation of the national Space

Transportation System. The Nemoranduin of Understanding shall

be used as the basis for more detailed~ documentation between

the NASA and the DOD further delineating Space Transportation

System management and operations conc~pts and the specific

roles and responsibilities of each agency.

For purposes of this Memorandum of Understanding, the

national Space Transportation System consists of an earth-

to—orbit Space Shuttle, the upper stage(s) required for

orbital velocities exceeding the Shuttle capability, and

the ground support equipment and faci lities necessary for

operation of the system. A NASA—developed reusable full

capability upper stage, called the Spaca Tug, is planned.

Until the Space Tu~~ beccmcs available, the DOD—acquired

upper stage will  be used by ‘ooth agcmci~ s in th~ ear ly  yea rs

of the prcgram. This will be called the Interim Upper Stage

(IUS) . - - 
-

_ _ _ _ _ _ _ _ _ _ _ _ _  -~ 
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2.0 BACKGROTJ~D: On February 13, 1969, the President

appointed a multi-agency Space Task Group to develop

recommendations on the direction which the U. S. Space

- • 
Program should take in the post-Apollo period. The Space

Task Group recorrmended that a reusable Space Transportation

System be developed to allow more economical and effective

-
. use of space . 

- 
-

On February 17, 1970, NASA and the Air Force, - acting as

- the desigr.ated agent for DOD, established by joint agreement

the NASA/USAF Space Transportation System Committee to

provide an instrumentality for joint review and recommenda-

tions concerning development and evolution of a Space Trar.s— -

portation System which can fulfill the objectives of both

- NASA and the DOD in a manner that best ~‘erves the nat io~~ l

interest. 
- 

• 

-

On January 5, 1972, the President decided that the

United States should pr oceed at once with the development

of a space transportation system capable of providing routine

access to space and taking the place of all present launch

vehicles excepc the very smallest and the very largest.

On Apr il 13, 1972 , the sclecticn of J. F. Kenned y Spa ce

Center, Flor i~1a and Vandenberg Air Force Base, California,

as launc1v’1a~-.~ ing si tes f or the Space Shuttle was agreed

upon . • 
., -
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3.0 GENERAL POLICIES A~ D PRI~:cIpLEs: •It is understood that

the Space Shuttle is a NASA-developed, program and that DOD

- will use this system. Effective and efficient use of the

national Space Transportation System requires an environ—

ment of understanding and cooperation between the agencies.

[ 

- 
- To this end, there shall be maintained a free and effective

-
. 

interchange of essential technical, financial, and managerial

information between the two agencies. This interchange shall

be accomplished primarily through the NASA/USAF Space Trans—

portation System Committee. Coordination will be maintained

with the Aeronautics and Astronautics Coordinating ~oard and

other joint groups established by mutual agreement.

It is anticipated that interest in the National Space Trans—

portation System will continue to grow as more and more

agencies recognize the merits and benefits associated with

a non—expendable means for placing and retrieving payloads

in space. The STS should provide benefits for many varied

• space requirements. Fulfillment of requirements from actual

and potential users of this system must be given careful

consideration. In~ofar as their fulfillment does not

- compromise other priority requirements to an unreasonable

degree, they will be acco~ -r~cdated .

Thc cooperatiofl and coprdination req~i ed will be irnple-

rnentcd so a~ to assure consistency wich applicable policy

with rcr~ ect t. the relationship ~~t\:e.2n civil and military

sc3c~ act~ ’.~it~~:-s . 

_ _-  - - A



4.0 MANAC-E :-.ENT AND OPERATIONS CONCEPTS: The overall

objective is to ensure that the nat ional Space Transporta-

tion System will be of maximum utility to both agencies.

The accomplishment of this objective will be under the pur—

view of the joint NASA/USAF STS Committee.

• 

- 

The following concepts, policies, and principles, and the

• associated roles and responsibilities are agreed to:

4.1 NASA RESPONSIBILITIES -

• 4.1.1 The NASA Is re sponsible for the development of the

Space Shuttle, to include the orbiter and its propulsion

syst”ems, the solid rocket boosters, the external tank and

• the general purpose ground support equipment and facilities.

4.1.2 The NASA will make every effort to incorporate

the DOD . requirements into the Sp~ce Shuttle, with due con-

sideration for schedule and cost impacts, in order that the

STS be designed and developed to fu l f i l l  the objectives of

future uses of the STS . 
-

4.1.3 The NASA is responsible for providing the general

purpose Shuttle equipment and faci l ities to perform the

ground, launch and landing activities for all Space Shuttle

operations at the 5~enncdy Space Center (KSC) . NASA will

plan for an ir.itial operational capability at KSC in 1980.

4.1.4 The NASA is responsible- f-Dr providing to DOD

those requirements affcc~~ing t~ e Interim Up2cr St~ ge (lus)

• & • i gn  which a:e c::~c~~~-~~~~i ~~~~~~~t to mc~~t NAS7-. ~bJ~~~~~- :-3.

- - - _ _ _
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Tug and plan for an initial operational capability in the mid

1980’s. It is planned that the Space Tug will provide for

payload retrieval or on-orbit servicing of high orbit payloads

to fully meet the needs of STS users.

4.1.5 The NASA will plan to use the limited capability

Interim Upper Stage (IUS ) as the primary upper stage pending

the availability of a Space Tug. -

4.1.6 The NASA is the responsible agency for flight

planning and integrating all flights arid users involving NASA

programs, commercial enterprises, non—Military U. S.

Government agencies, and non—military international activi-

ties. NASA will provide for management, integratIon, flight

opez~ations and control for all flights for which it is the

responsible agency regardless of launch or landing site used.

Payload mission planning is the responsibility of the payload

agency. - - 
~‘ 

-

4.2 DOD RE SP cN SIBILIT IEs :  The DOD will plan to use the STS

as the primary vehicle for placing payloads in orbit. In

addition:

4.2.1 The DOD is responsible for providing to NASA those

• requirements affecting the Space Shut-~le System design which

are consi~ ercd essential to meet the DOD objectives.

4.2.2 The DOD will develop the li terirn Upper Stage (IUS ),

inc)uding the general Purpose ground aupport equipment, to

permit early utilization of tha Shu:t.~.c during the DOD

~~yload tr~~~~ t~~ :-~ pcri~-d p~ nri1n - ~larr ~~ d~ velo~ment of

U•~ ~
y ~~~~ ~~~ ~~~~~~~~~ will Lnsure that bc-tb ~~

— 

• •
• 

- - 
: ..~~ . ...
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and NASA requirements are considered in the five cor.tracted

• Interim Upper Stage (IUS) studies which constitute the

conceptual phase. The DOD will determine the cost and

schedule impacts of incorporating the NASA requirements into

the IUS. Final configuration and funding responsibilities

will be the subject of later negotiations between NASA and

• DOD. 
-

4.2.3 The TJSAF is the responsible agency for planning

and integrating all missions and users~ involving DOD programs

and international military activities covered by government—

to—government agreements. The USA? will provide for manage-

ment, integration, mission operations and control for all

payloads for which it is the responsible agency regardless

of launch or landing site used.

4.2.4 The USAF is responsible for providing the general

purpose Shuttle equi.prnent anc facil2.ties to perform the

ground, launch and landing activities for all Space Shutt le

operations at Vandenberg Air Force Base (VAFB). The USAF

will plan for an initial operational capability at VAFB in

1982. -

• 4 .3 OT}-~ER RESPONSIB ILITIES
— 4.3.1 The resources of both agencies whi ch can contribut~

to the developmen t, test, production, ~:ra ining and opera tion s

for the STS will be used to the maximu.~i extent possible.

Plans and agreements on agency roles and responsibilities

for use of the~-e rescurces will be dov~ lcp~d as r equired.

- 

..
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4.3.2 Studies will be continued to evaluate in—depth

approaches to STS operations. These studies will consider

- 

/ 
a single agency operation as an alternative to the dual

agency operation. The studies will include ground operations,

launch operations, flight operations, mission control

• operations, landing operations and refurbishment responsi—

bilities. Options for suitable choice of an operations -

concept and operations agency will con~inue to be reviewed.

4.3.3 To the maximum extent possible, ground support

equipment and ground operating procedures developed for use

at 1(ennedy Space Center by NASA will be used by DOD at

Vandenberg Air Force Ease. NASA will consider the DOD

operational needs at Vandenberg Air Force Base in the

development of KSC equipment and procedures.
• 4.3.4 Each agency is responsible for providing its own

payload facilit ies, other peculiar facil i t ies and peculiar

GSE. Mutual usage of facilities will be considered where

feasible and appropriate. -

- 

- . . 4.3.5 Joint studies will be undertaken to explore 
-

the use of the Mission Control Center (~:cc) at the Johnson

Space Centar (JSC) for Space Shuttle f l igh t  control until
• Vandenberg Air Force Base reaches ICC.

_-_ _ _ _ _ _ _ _ _  -
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4.3.6 STS flight elements procured will be inter—

changeable for use on either agencies missions, and capable

of being operated at all designated sites.

4.3.7 Joint plans and agreements will be developed

for training and providing crews to meet mission require-

ments. ‘ 
- •

4.3.8 A procurement strategy for acquisition of STS

production items will be jointly devel~ped by NASA and the

USA? for both initial investment and continuing procurement.

4.3e9 The STS will be compatible with the communica-

tions, command , and control systems of both agencies.

- 
4.3.10 An operating/usir8g agency(ies)  mission

model, to include expendable bcos~er transition and

phase—out plans, will be maintained to provide the

basis for program and operational analyses arid

planning. • 
-

• 4.3.11 This Memorandum of Understanding represents

the current status of agreements betwecn NASA and the DOD

on development, acquisition and operation of the Space

Transportation System. Revisions and/cr amendments will

be made as required to maintain the currency of this

document. • -

- 

- 
• • 

- . - - - - - - --- --
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~.U EFFECTIVE DATE: This Memorandum of 1Jndérstar~ding is
effective on the latest d~ te of the signatures below:

~~~~~~~~~~ 1
~~~~~~~~~~&\ ~~~~Lc~-• ‘7 - 

-

John F. Yardley . Walter B. LaBerge
Associate Administrator Assistant Secretary of thefor Manned Space Flight Air Force (Research and

• 

- 

Development) - -

Date: March 10, 1975 Date : 16 ~PR 7:i~

H - 
-

~~~~~

APPROVED: 
- 

-

James C. Fletcher William P. Clements , Jr.• Administrator Deputy Secretary of Defense- • . National Aeronautics and
• Space Administra~jon 

-

- Date: ____________________ • Date:

I •
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ANNEX II

SPACE SHUTTLE SYSTEM DEFINITION

1.0 INTRODUCTION

This annex describes the major physical, performance , and
interface characteristics of the Space Shuttle system currentl y being de-
veloped by the NASA. The definition presented herein is a condensation of
the material given in the DOD Space Shu ttle System Summary, Reference 1,
and represent s the best information available at this time. This information

is believed to be in concert with the NASA Level I and DOD Shuttle Systems

Requirements , References 2 and 3 , respectivel y, and the NASA Space Shuttle

Level II Program Definition and Requirement s , R eferences 4 and 5.

It should be recognized that the Space Shuttle is still in the

evolving phase of design definition and its characteristics are subject to

change with time. According ly, the Shuttle system definition given herein will

be revised and up dated as more definitive information becomes available.

L 2 .0  SHUTTLE SYSTEM DESCRIPTION

2.1 SPACE SHUTTLE SYSTEM

The Spac e Shuttle system consists of a reusable , manned
orbiter , expendable External Tank (ET), and two recoverable , unmanned
Solid Rocket Boosters (SRB) integrated as shown in Fi gure U - i .  The Orbiter

carries the crew and pay load and is mounted ‘ 1 pi g~~y bac ~~ ’ to the sing le , cx-

pendab le tank which contains all of the h ydrogen and oxygen p ro pellants

utilized by the Orbiter roc ket eng ine s during the ascent phase of fli ght. The

two scu d rockets that comprise the booster are located under the win gs of the
Orbiter and are attached directl y to th e propella nt tank. Dimensions of the
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• vehicles are shown in Figure 11-1. Gross weight at liftoff is about 4. 37

million lb. 
-

Liftoff thrust is provided by parallel burning of the Solid R ocke

Motor (SRM) and Orb iter three main eng ines giving a launch thrust-to-w ei ght

ra tio of 1. 5. Guidance and control throug h the boost phase is provided by

Orbite r main eng ine thrust vector control (TVC), SRM TVC , and rudder de-

flection. At SRB staging, auxilia ry rocket s are fired to accelerate the ex-

pende d cases fr om the vehicle. The SRM cases follow a ballistic trajectory
• after sepa ration , are decelerated by parachute, and are recovered after water

landing. - The three Orbiter main eng ines continu e firing to bring the Orbiter

to near orbital velocity. The orbital maneuvering subsystem (OMS) provides

the pr opulsive thrust to perform orbit insertion , circularization , orbit transfer ,

rendezvou s, and deorbit . The reaction control subsystem (RCS) provide s

vehicle attitu de control in space and t ranslation capabilit y for small velocity

inc r ements.

— 
- 

The Shuttle system is autonom ous in that it can be indep endent of

-‘ groun c~ control for such operations as: stat e vector calculation ; normal sub-

systems management ; consumables managem ent; burn computations; vehicle

executive authority ; etc. The flight vehicle is depen dent on the ground for such

operations as: navigation RF sources (OWD , TACAN , MSBLS) remote tracking,

station pass service ; mission executive authorit y ; emergenc y support of sub-

systems management ; trajectory modifications; reprogramming of con-

sumables; etc.

The Solid Rocket Booste r (SR B) is used to augment ascent pro-

pu lsivc thrust up to a stag ing velocit y of about 4 , 700 f t /sec.  The primary

elements are the roc ket case , nozzle , propellan t system, igniter with safe and

arm provisions , aft skir t  and launch suppo rt , separation motor s , and nose

fai r ing and recovery subsystem. Each SRB contains pol ybuta diene acry lon.

itr ile (PEA N) propellant , wei ghs about 1 .27  million lb and produces 2. 65

million lb of t h r u s t  at sea level. The propellant grain is shaped to reduce

thrust at approximate ly 45 seconds a f t e r  l i f tof f  to prevent  o v e r s t r ess i n~ the

LI- 3
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vehicle. The grai n is of conventional design , employing a star perforation
in the forward motor closure and a truncated cone perforation in each of the
segments and in the aft closure. The SRB has a vacuum speci fic impulse of

about 266 sec and a gimballed nozzle with an cmni-axial capability of 8 degrees.

The external tank illustr ated in Figure fl-i contains all of the

liquid hydrogen (LH2) and liquid oxygen (L02) propellant s supplied to the
Orbiter main engines. All fluid cont r ols arid valves for operatio n of the main

) propulsion system (MPS) are located in the Orbiter to minimize throwaway

costs. Five lines (three fuel and two oxidizer) interface between the external

tank and the Orbiter. AU interface lines except the oxidizer vent line are in-

sulated with spray-on foam and protected with a fiberg lass fairing. An uninsu-

lated ant igeyser line on the external tank provides L02 geyser suppression.

Liquid level point sensors are used in both tanks for loading cont r ol.

The external tank contains 1. 55 million lb of propellant at lift-

off. The liquid hydrogen tank volume is 53 , 800 ft 3, and the liquid oxygen tank
- 3

volume is 19,500 ft . These volurries include a 3-percent ullage provision.

The hydrogen and oxygen tanks are pressurized to respective ranges of 32 to

34 psia and 20 to 22 psia. Both propellant tanks are constructed of aluminum

alloy skins with support or stability frames as required. The aluminum skirt

structures use integral machine-milled skin— str ingers  with stabilizing frames.
The structural attachment to the Orbiter consists of one fo rward  and two rear

connections through truss structures mounted to the LH2 tank support frames

and longerons.

2.2 OR BITER VEHICLE AND SUBSYSTEMS 
- 

• 
-

- The Orbiter is a reusable , manned , delta-wing spacecraft with

size and shape as illustrated in Fi gure 11-2. The pressurized crew corn part-
ment , payio~ d bay, support subsys tems , a t t i tude cor.trol  and orbital maneuve r-
ing systems and the main propulsion system are all contained in the fuselage.
Payloads of up to 65 , 000 lb are carried in the cargo bay, which is 15 ft in
diameter ~nd 60 ft in length. The vehicle is comparable in size and wei ght
to a modern :ct t r anspo r t .  It has a dry wei ght of approximatel y 150 , 000 lb ,

11-4
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an overall length of about 122 ft , and a wingspan i~f 76 ft. The aerod ynamic

shape features a 45°187 ° double-delta wing platfc rm sized to provide 165

~~ ots desi gn landing speed. Flight control from entry (400 , 000 It) is achieved

by the combined use of elevons and yaw reaction contro l motors. The orbiter
vehicle is trimmed to provide a hypersonic lift-to-drag ratio of about 1 .3  dur-

ing entry arxl about 4. 6 at sub sonic speeds.
- 

Crew and passenge rs are accommodated in a 2-level pressurized

compartmen t with an airlock on the lower level (see Fi gure 11-3). The fli ght

station on the top level utilizes side-b y-side seating and all ow s combined pilot

• operations. A shirts leeve cabin environment is provided , and up to 3

additional personnel (7 men total crew and passengers) may be accommodated

on the second level where the avionics bay s are located. The environmental

control and life support (ECLS) equi pment , which is desi gned to accommoda t e

a mission up to 42 man-days (expendables over 28 man-days charged to pay-

load) , is located beneat h the lower deck floor. A galley and waste manage-

ment /hyg iene system are located on the lower deck.

The three Space Shuttl e main eng ines (SSMEs) , yielding 470 , 000

lb of vacuum thrust (ea) at an ISP of 455 seconds , are contained in the aft

fuselage. Ascent propellant is contained in the external tank , which is

jettisone d before init ial orbit insertion. The orbital maneuverin g subsystem

(OMS) is contained in two external pods above the wing on the aft fuselage.

These units provide thrust (6000 lb ea) for orbit insertion , chang ing orbit ,

rendezvous , and deorbit . The reaction control subsystem (RCS) is contained

in the tw o OMS pods and in a module in the nose section of the forward fuselage.

These 38 main (875 lb thrust  ea) and 6 vernier  (25 lb thrus t  ca) units provide

for attitude control in space and p recision velocity changes for rendezvous ,
docking or orbit modif icat ion.

As illustrated in Figure 11-4, the majori ty of the Orbiter

structure is of conventional aluminum construction protect ed by reus ab. ,-~ sur-

face insu lation. The crew module is machined from 2219  aluminum all oy plate

with integral s t i f fenin g s t r inge r s  and internal framin g. The assembl y is

_ 
~~~~~~~~~~~~~~~~~ --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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welded to create a pressure-ti ght vessel. The modul e has a side hatch for
normal ingress and egress , a hatch into the airlock fr om the mid-deck, and a
hatch from the airlock int o the payload bay for  EVA and WA. The entire

module is supported by four attach point s on the forward fuselage structure.

The forward fuselage structure is composed of 2024 aluminum alloy skin!
stringer panels , frames, and bulkheads. The window frames are machined
parts attached to the structural panels and frames.

The mid-fuselage is a 61-foot section of primary load carrying
structure between the forward and aft fuselages. It includes the wing carr y-
thr ough structure and the payload bay liner . The skins and s tr ingers  are
machined as integral aluminum panels. The frames are constructed as a
combination of aluminum panels with riveted or machined integral st iffeners
and a truss structure center section. The upper half of the mid-fuselage c on-
sists of structural payload bay doors , hinged along the side and split at the
top centerline. Conventional skin-stringer frame construction is employed.

The aft fuselage includes a truss-type internal structure of
diffusion-bonded elements that transfers the main engine thrust loads to the
mid-fuselage and external tank. The external surface of the aft fuselage is of
standard construction except for the removabl e orbital maneuvering subsystem
(OMS) pods. A bulkhead heat shield at the rear of the vehicle provides protec-
tion to the main eng ine systems.

The thermal protection subsystem (TPS ) Consists  of material s
applied externaily to the pr imary  structural shell of the Orbiter vehicle
and maintains the a i r f rame outer skin within acceptable temper ature limit s ,

a 
- 

e. g., 350 degrees Fahrenheit for aluminum structure. It is a passive system
* and neither the internal  insulation and heaters nor any of the purg ing

faciiitic5 are cons ide red  part  of the subsystem. The TPS supports miss ion  re-
quirement s , by having the following required subassemblics , maintain
acceptable primary struc ture temperatures:

~~~ 11-9
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1. Low temperature reusable surface insulation (LRS1) and

structural attachment component s, including joi nt s and

interface to special functi on singularities , when exposed

to temperatures below 12 00°F under design heating con-
ditions.

2. High temperature reusable surface insulation (HRSI) and
structural attachment components, including joints and

interfaces to special function singularities, when exposed
H to temperatures between 12 00°F and 2 300°F under design

- heating conditions.

3. Reinforced carbon-carbon (RCC) on areas such as leading

edge , nose cap, chine , and structural attachment s , along

with internal insulation , when exposed to temperatures

greater than 23 00°F under design heating conditions.

4. Thermal window panes
)

5. Thermal seals , as required , to protect against aero-

dynamic heating.

The Orbiter mechanical subsystems (illustrated in Figure 11-5)

with electrical and hydraulic actuators , operate the aerod ynamic control sur-

faces, landing /deceleration system , payload bay doors , and payload accom-

modation and payload ha ndling subsystems. Orbiter/external tank propellants
disconnects and a variety of other mechanical and pyrotechnic devices are also

part of the mechanical subsystem. -
- - Aerod ynamic control surface operation is accomplished by

• &inglc-balanceri, dual switching servo actuators for the control of elevons ,
-rudder , arid speed brake. A 3000-psi hydraulic sy3tem supplies the power for

these actuators. The landing/deceleration system and its mechanical corn -

po~ent s arr ~ desi gned to facilitat e safe landing at velocities up to 22 1 knots. To

meet these demands, 40 , 000-pound rated tires and special brakes (280 x iø 6

—5

5’
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foot-pounds) are under development.

The cargo bay doors , RCS door s, and separation-system
close-out doors are operated by actuators that must provide predictable

per formance after severe environm ent exposure du ring ascent and entry. The

payload accommodation subsystem includes remot el y controlled retention

latches that hold down or release the payload or cargo items. Their design is
such that they cannot transmit Orbiter stresses , such as bending , to the pay- -

* load. The payload handling subsystem consists primarily of rem otely controlled
•manipulator arms (one arm normally installed , second arm optional) that can

move the payloads out of and/or into the cargo bay while the Orbiter is in orbit.

The Orbiter avionics subsystem provides commands; guidance ,

navigation, and control ; communications; computations, displays and controls;

instrumentation and electrical power distribution and control for the Orbiter ,

the ET, and the SRBs. The Orbiter fli ght deck is the center of both in-fli ght

and ground activities except during hazardous servicing. Major g round links

during checkout are hard-line di g ital command dat a to the vehicle and PCM

measurement data from the vehicle via hard-line and RF  t ransmissions.  Aut o-

inatic vehicle fli ght con t ro l  is provided for all miss ion phases excepc rendezvous

and docking; manual control options are available at all t imes.  A fail-

operational/fail-safe capability is provided by a combination of hardware  and

software redundancy. Orbiter avionics interface with payloads is provided

by means of ha rd -wi red  controls and displays when attached and RF links when

detached. S-band commun ication links between the Orbiter and ground stations

permit the Orbiter to t ransmit  and receive data. Both S-hand and Ku-band can
be used for communicat ion  th roug h the NASA Tracking and Data Relay -

Satellite (TDRS) System.

The avionics equipment is arranged , as shown in Figure 11-6,

to facilitate checkout and for easy access and rep lacem ent with minimal dis-

turbance to other sub syst ems.  Almost all e lec t r ica l  and electronic equi pment
Is installed in three areas of the Orbiter :  the flight deck , the f o r w a r d  avionics

equipment bays, and the aft avionics equi pmen t bays. Redundant subsystems

~11-12
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are installed in separate bays whenever possible. Cooling by both forced
air and coldplate is available in the forward avionics equipment bays. All of
the equipment in the unpressurized aft avionic s bays is mounted on coldplates.
Inertial Measurement Units (IMUs) on the navigation base are cooled by forced
air convection. Exposed equipment (e. g .,  star sensors) is thermally pro-

- - tected by insul ating material applied to exterior surfaces.

All antennas , except the dual usage r endezvous/TDRSS wide
band , are flushed-mounted on the top, bottom and sides of the orbiter for-
ward fuselage. Two S-band quad antennas for PM communicatio n with
ground stations and the NASA Trackin g and Data Relay Satellites (TDRS) low
bit rat e are mounted on each side of the forward fuselage. One S-band FM
antenna is mounte d on both the top and bottom surfaces of the forward fuselage.
Fou r C -band horns for the radar altimeter and a UHF antenna for Air Traffic
Control (ATC) voice communication are also located on the underside of the
forward fuselage. Three pairs (one each top and bott om) of L-ba nd TACAN
antennas supp ly three redundant onboard TAC AN receivers. The top and bot-
torn antennas provide covera ge to bot h landing site and side TACAN trans mitters
duri ng vehicle roll and pitch maneuvers. TACAN acquisitio n occurs above
130 , 000 feet. Three Ku-band microwave scan beam landing system (MSBLS)
antennas are mounted in the upper surface of the orbiter nose. They provide
precise azimuth ang le , elevation ang le , and range information with respect to
the runway. Antenna radiation patterns allow acquisition at 14, 000 feet
(nilnimurn).

A Ku-band rendezvous radar antenna, which is also used for
TDRS Ku-band communicat ions , is located in the Orbiter cargo bay.

3.0 SHUTTLE PER F OPSM AN C I CHARACTERISTICS
- In order to sa t i s f y r e q u i r e m e n t s  of the missions projected for

the Shuttle era , the Shuttle system is being desi gned to  operate at orbital -

. - 

-

inclinations between 23 . 5 and 110 degrees and at orbita l a ltitudes from 100
to more than 500 nautical miles.  The wei ght of pay load carried to or bit in the

Th
•~1
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Orbiter cargo bay can vary from zero to 65 , 000 lb , depending on the mission,

while the pay load returned from orbit can be as much as 32 , 000 lb for a nominal

mission and up to 65 , 000 lb in an emergency. In most missions , the Shuttle

will operate in a circula r orbit ; however , the vehicle does have the capability

to deploy or retrieve its pay load while in an elliptical orbit .

3.1 REFERENC E MISSIONS

A set of reference missions was developed to facilitat e the generation

of Space Shuttl e desi gn , performance , and operational requirement s (see

Chapter 2) .  The reference missions cont ain , between them , all the driving

cha racteristics found in the projected mission model. A listing of the reference

mission characteristics is given in Table 11-1.

Reference Mission 1 t ypifies the characteristics of geosynch ronous orbit

placement mission. The maximum in SSV performance and mission duration

is required. Reference Mission 2 is characterist ic of the sortie missions in

the STS Mission Model. Thi s mission taxe s the Shuttle on-orbit operating

capabilities. It will not be described in this docum ent because the DOD Mission

Model does not contain resupply / so r t i e  missions.

Referenc e Mission 3A is a one-revolution mission involving the release
of a pay load near apogee of an elliptical orbit . The requirement s of thi s mis-

- 1 sion sized the SSV . The entire mission is time cri t ical .  Each operation must

be done in sequence and in a very res t r ic ted  time duration. This n -iission also

- 
uses the maximu.n aerodynamic crossrange capabilit y of the Shuttle orbiter and
maximum ascent performance.

Referenc e Mission 3B requires  the s ing le-ear th- revolut ion  retrieval

of the pay load placed in orbit by Miss ion  3A. This mission has the t ime

criticality and maxirriurn c ross rangc  requirement s of 3A , plus a rap id rendez-
vous and retrieval c.ipability. The ~5O0 -p ~ un d up pay load a l lowance  was  es-

tablished to account for the equi pment tha t mi g ht be requi red  to support and

constrain the retrieved pay load. Tota l wei ght of equi pment returned to earth
on this mission is 25 , 000 pounds.

11-15
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3.2 LAUNCH AZIMUTH CONSTRAINTS - 
I

In April  1972 , the decis ion was made to establish two operational
launch sites for the Space Shuttle Program. This decision was based upon pro-

jected DOD and NASA missions that require the capability to launch Space Shuttle
payloads , without land mass overfl ig ht , into orbita l inclinations rang ing f r o m
28. 5 to 110 degrees.  The two sites selected were  Kenned y Space Center  (KSC)
for launches into low inclination orbits and Vandenberg AFB for launches into

high inclination orbits. The overlap in orbita l inclinations attainable f rom KSC
(28. 5 to 57 degrees)  and from Vandenberg AFB (56 to 110 deg ree s )  ensures that
the required missions can be accomplished. DOD desires growth capabil ity to
140-degree inclinations.

Range safety criteria limit ava ilable exit azimuths , as shown in
Figure 11-7. Shuttle launches f rom KSC are limited to between 35 and 120

degrees azimuth. The upper limit of this sector , equivalent to an inclination of
57 degrees , prevents the instantaneous impact point (lIP) t ra jec tory  of an acci-
dentally released external tank f rom pass ing ove r the southeast  portion of

- - Newfoundland.  The sector ’s southern l imit  is determined by the proximity of
the lIP t race  to the Bahama Islands.  This limit cor responds  to a launch incl ina-

tion of 39 degrees  south of east. Southeast launches f r o m  Vandenberg AFB a re
confined to exit az imuth  grea ter  than 140 degrees  (equal to an inclination of 56
degrees) .  The lIP t ra jec tory  for  launches at lower incl inat ions passes over
portions of Mexico. The earth t race  of the UP for  launches at inclinations above
140 degrees passes ove r th e. Hawaiian Is lands.  These launch az imuth  cons t r a in t s
ha ve been established for  p r o g r a m -p lanning purposes .  Actua l  launch az imuth
constraints  to be applied to operational  fl ig hts a re  cu r r e n t l y being evaluated by
NASA and DOD.

In addit ion to evaluat ing the planar  launch exit az imuth limits ,
shown in Figure 11-7, studies are being conducted  of th e feas ib i l i ty  of p lanar

launches southeast  f r o m  l<SC at  an inc l ina t ion  of 63. 4 degrees. Launch azimuth
and overfl ig ht cons t ra in ts  for  yaw s t ee r i ng  (dog legging)  maneuver s  d u r i n g
Shuttle ascent  a re  also u n d e r  invest i gat ion.

11— 17
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3.3 PERFORMANCE CAPABILITY -

The performance capabilities of the Space Shuttle system are de-

pendent on the operational requirements established for each mission. The

type of rendezvous technique; the pay load pointing requirements; the opera-

tional constraints;  length of mission; orbit t ransfer  requirements; etc. ,  de-

termine the performance capability for any particular mission. The data

presented herein represents the capabilities of the Space Shuttle system for

typical sets of operational requirements. Certain items of equipment, con-

surnables , etc. , which are mission unique must be considered as part of the

total payload and in planning for a particular mission must be included as part

of the payload weight. In addition, the OMS and RCS are loaded to meet the

specific on-orbit maneuver requirements and not necessarily to the total

loading capacity.

Figure 11-8 show s the maximum pay load wei ght that can be p laced into

a circular orbit from KSC as a function of placement orbit altitude and inch-

nation. The payload wei ghts shown are based on the SSV confi gurat ion used

in the re ference missions and on orbital maneuvers that are limited to a

Hohmann t r ans fer  from apogee of a 50- by 100- nrn i ascent  ellipse to the

payload replacement altitude, c i rcular iza t ion  at this a l t itude , and a direct

descent deorbit maneuver from Orb i t e r  up to 500 nmi. A 22 -f ps orbital r e se rve

is carried for contingency operations.

The integral orbital maneuvering subsystem (OMS) propellant tanks

aboard the Orbiter carry only enough propellant to permit an empt y Or biter to

to ascend to, and re turn fr om an altitude of approximatel y 300 nmi. This
altitude is re c~’~ ’.~d to approximately 22 5 nmi when the Orb i ter  ca r r i e s  its maxi-

mum payload. During ascent , main engine  cutoff (MECO)  occurs  when the

Orbiter is still at a suborbi tal  velocity.  The ME CO locat ion  a~ d veicc it y

governs the impact geometry  of the external  tank (ET).  OMS pro pellant is
then used to complete the ascent. Low inclination missions launched from

Kennedy Space Center (KSC) nominally require 100 f ps fr om the OMS to at tain
the required orbital vcloc~ty. -
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APPENDIX B: STS Operations Concepts

Extracts of DOD Annex to Baseline Operations Plan;

NASA/JSC; draft dated May 1976; m ci . Joint Memo-

randa dated 10 June 1 976
I
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NATIONAL AERONAUTICS AND SPACE ADMINISTRAT ION

- 
- LYNDON B. JOHNSON SPACE CENTER

“- -~ - 
~‘ HOUSTON, T Ex A S 77058

1i~
4

RIPLY TO CF3 (76-158) JUN 10 1976

TO: Distribution

FROM: CA/Director of Flight Operations
LVRO /Assistant Program Director , SDace Transportation

• System Program Office

SUBJECT: Draft c~f the Department of Defense Annex to the Baseline
Operations Plan

The Department of Defense (DOD) Annex to the Baseline Operations Plan
(BOP) defines a joint National Aeronautics a~d Space Administration
(NASA)/DOD operations concept for planning a’~d controlling a Shuttle
mission with a DOD payload. This document was jointly developed by
Johnson Space Center and Space Missile Systems Organization personnel .
This draft is submitted for review withi n the line organizations of
both agencies to o b ta i n  a wider review of the conce pt leading to
NA SA an d DOD mana gement a pp roval .

This concept was specifically written for a ::o Interim Upper Stage
(IUS)/Satellite m i s s i o n ;  hc - - ever , it will a;:~y to other  DOD paylca ds
to be flown ~-r i o r  to Vand~r ! arg ~ir Force B~:~ i n i t i a l  opera t ions
capability to suiport a Shu :tle l a . c h .

Coments on this document should be subm itt ed no later than June 28, 1976,
for joint signoff on approxi ma tely July 19 , 976.

Comments should be submitted to:

NASA - Mr. John H. Temple DOD - Lt. Col. R. E. Lindemuth
CF3 SA~ :O/LVRONASA /JSC W o-~~way Postal Center
Houston. TX 77058 P.:. Box 92960
Phone - 433-3511 Lc~ ~rgeles , CA 90309

Ph: e — 793—1590

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~ ~~, -~~~~~::_

George ic’i ~. .  ~~b~�y 0. [. - . Verb le , Lt. Col .
Director of Fl i gh t ~;e ra ions Assis:: 1t P rog r am Director ,

Space Transportati rn Syst:m
Prc :ram Office
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DOD ANNEX

SECTION 1

INTRODUCTtON-

1.1 
- 

P c J ? P O SE

this annex to the JSC B3selir t e Ope ra t i ons  P lan  ( S OP)  — t p r e s e n t s  a
-. : joiflt JSC and  DO O o per a t i on s  p lan  for  STS and payload ~p er a t i on s  f or

POD miss ions as of r~-a y 1976.

Th is a n n e x  is not i nt e nd e d  to stand alone but  su m m ar i : ss  the N A S A
bas~ 1ine concept  fo r  p la n n i n g ,  t r a i n in g ,  a nd ope ra t i c:s  w i t h  t he
e~~phas~ s on u n i cu e  aspect s  of these ac t iv i t i e s  fo r  DC: f l i g h t s .  This
one annex describes ~he j o in t  N A S A / D O D  o p er a t i o n ;  hou c i er , r efe r ence
must be. rnade to the three JSC SOP’s for toe OFT , Ope:±tions

~ransitior., and Operations phases.

This pla n is primarily conceptual in nature and is not intended as a
control documer .t. However , it does represent a jointly-agreed-to
operations concept and should provide t~ e basis for ga:~eric groundfacilities requirements. -

1.2  A P P P. O A CH

A N A S A / D ~~D w o r k ~~n ’,j group was e s tab l i shed  to deve lop  a clan
~ez~ocs~~ra t in g  how N A S A  ar.d the D OD could  w o r k  t og e t h e :  in t h e
p l a n n i n g ,  ‘raini ng, an d  execut:on of a fl i g ht  w i t h  00 payloads.
Certair . basic assusptions and agraetEr .ts were defined to serve as a
bas~ l:n~ :or deve 1op~ n~ a joint ope :~~t io ns Co~ ce~~t an d  to us e  as a
tool for ~a n a g e n c n t  r e v i e w  p r i o r  to  i e g : nn i n g  t n e  d~~’e1opne nt  of t h t s
document . These basic points are conta ined Section 1.3. The
apr~-cach w a s  to d e v e l o ~ an  o~ e r a ti or.s c on c e p t  ~n t oe  i~~:r. of a :ev:ew

~:a~ t ar.d sutnit it for both :;AS; and D O D  review wit hin the line

t organ izaz ions  of bo th  a g e n c i e s .

The pri r a:y iss-~~ that surfaced in the early work was the ma nner of
i m p le~ entation of DO~ security reguirerer.ts. Options are being

• st ud ied as to which security :equi:e:ents will be im p l e m e n t e d  by JSC ,
• • - and  t h ~ m a r . n e r  in w h i c h  t h e y  c c -u l d  be i~~p l € t e n t e d .  Fo r t h i s  r e a s o n ,

• the DOD annex has been divid€d into dc-sc:iptier.s of three oncratio nal
Concept phases:

T h i c  ph a~; c cov~’:~; ST~i p l -~n n i n g ,  t r a i n i r :  : , and redl—tj :e o~~~rations for
DOD f l i ç h ~ s cr~~o: to V A l E  l a u n c h  r e a d~~n - : s s .  S S V f l i q h t  p 1~~n n : n g ,
tra ir .in- . and r-~~1— t i : ’-~ o p e r a t i o n s  are pe:fcn:~~d by JSC in a n
unclas~~~ i. ed r.r - e r .  I U S/ S a t e l l i t e  f1~~;n t  p l a n n i n g ,  parts of
tra~ nin y , an-I :~~ l—t i~ e oper-~t nns wi l l be pe:~~or m ed by toe -~~~~~ at the
S C F .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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This phase covers  STS p l ann ing ,  t r a in ing ,  and r ea l - t ime  o p e r a t i o n s
after V A F B  lau::h readiness but before DOD control capability of the
sSv.  SsV f l i gh t  p l a n n i n g ,  training, and real-ti’e operations are
pe r fo rmed  at  J i .  ITJS/Satellite flight plannin g, parts of training,
and rea l- t i ’r e cr er a t i o n s  will be p e r f o r m e d  by the  DOD. E x t e n s i v e
security :equire:ents on JSC exist in this phase. Investi gation of 

- 
-

security workar:inds to minimize security at JSC is continuing.

This phase covers all STS op erat i on s associated with DOD flights
launched after :TS control capability from a DOD facility exists , DOD
becomes the Shu-nle operator and assumes responsib ility for total STS
flight p l a n n i n g  ~nd operations for both Shu ttle and IUS. It has not
been determined , at this time , if this capability will be imp leme nted .

Figure  1-1 shows the relationship between NA SA and DOD program phases.

This issue of t~ e annex con tains a concept specifically writter. for an
IUS/Satellite fligat in Phase 1A. However , t h e  same concep t w i l l  be
applied for any :OD payloads during OFT as well as other payloads
during Pha5e 1~ wh:~~. n :e~~uire n~ r~1mu : JSC security sisilar to the
IUS/Satellite flight .

It should be nonad that t he  DOD Phase 1A generally coincides with the
!‘ASA transition rhas-~. Therefore , it is necessary to define how the
join t oper’atin n~ will ex ist for a complete an d  dedicated g r o u n d  tea m
concep t ( e a : lj  n :insizion period) to a reduced teas concept (ops
period ) . The ~:nex w i l l  be expanded to cover Phases 15 and 2 as the
ODD securi ty :~~ ‘~ ~i : e-en : s  are defined . -

1976 77 78 79 80 81 82 83 84 85

~~~~~~~~ [PHASE~1A 1~i n  I
~L__ i_ _ L J L U ~CH

_________________
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PK AS E S L I js~Y .~-

~_ RE~2~~ESS
PHASE 2 ~~~~~~ ?r{~\Sr 2

______  — 
__

~~~~~~~~~~~~~~~~~~:ct~i~ 

~~~~~~~~~~~ I I F F
PHf~SES 

I r L
F~I

LLL 
rs

- Fiç’ :rc 1—1 .- ~S~’I/L1CD phac es .



-

DOD A N N E X

SECTION 2

NISS ION OPE RA TIONS CONCEPT POH PHASE 1A

2.1 DOD PHASE 1A FLIGHT DESCRIPTIONS

2.1.1 Introduction

Every prime DOD flight in the 1980—1982 timeframe will be launched
from the Kennedy Space Center (KSC) and requires the use of the
Int~riui Upper State (IUS) to place the sa t ellite it its required
orbit.

In tn~.s per iod , the DOD prime STS flights fall into three flight
categories.

• Synchronous equatorial flights.

• High altitude flig hts with inclinations ~28.5°. 
-

• Hi g h a l t i t u d e  f l i g h t s  wit h i nc l in a t i ons  ~63 .4° .

The ~~rst flight category is characterized by a reference flight
profil~ called O p e r a t i o n s  Des ign  ~issio n A.  I t  descr ibes  dep loynen t
of geosynchronous equatorial satellites.

The second flig ht ca te g o r y  i~ so simL’ar to Operations Desigr!~~is s ion
A w i t h  r esp ec t  to S h u t t l e  ili.ght operatior.s (i.e., Or h i tcr , external
b a n k , and soli d rock~~t boosters) t h a t  a s epa ra t e  and d i f f e r e n t
rcfQrel ce fligh t profile is not required .

The third fl±;h t cateyory is characteri zed by a ref eror.e flig ht
p:ofile called Operations Design ~ission B. It dep l o y s  one  or ~ore
satellites in a highl y elliptical orbit inclined 63.~~°.

In addition to these ~OD spcnsored fli ghts , it is expected t ha t sore
~~condary DOt- pay loa~~s wi l l  ~~ flown on a s :ace-available basis.

~heFe ylea nay he attached or detached and flown on eitner N~~SA or
POD sponso red flights. They are cha:acter:zed as a :.on-ir.t’~:fer:nopay load deploy ed fror a reference fligot profile characteristic of the

~:i~ e payl oad . No security irpact to NA SA will be izposec by cc

~
econd

~~
ry  p ay loads. Other agreem ents and assurptions in S~ ct ioo .1 .3

also apply. . 
-
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- DOD A N N E X

2.1.2 !1~~~~~~~~~
_P

~~~~~~~~~~~2~~~i2ii ~~

2.1.2.1 O ratio D~~si~ r.~~~ission A. - The objective of the
Cp~rations Design ~Iission A reference flight is to deploy one or more
satøllites in a g e o s y n c h ro n o u s , n e a r l y  equa to r i a l  o rb i t .  The f l i g h t
requirements are summarized in Table 2.1—I. 

--

TARLE 2.1—I.— OPERATIONS DESIGN MISSION A FLIGHT REQUIRE .9ENTS

It~~
- Number of satellites 2

Sate l l i te  Deploy m er- t Orb i t  P a r am e t e r s *

• Apo gee a l t itude  ( n . m i . )  19323

• Perigee al~i~ ude ( n . n i . )  
- 

19323

• I nc i i r . a~~~on (d u g )  2 .9

• Ri ght ascens ion  of a sc end ing
node (deg) 250—339 ~

• Longitude No requirement

~Eoth satell:~~es d e p loyed  ~n sane region.

Fi gures 2.1-1 and 2.1— 2 detail the Orbiter events and ICS fliqht
-noiiles for this Op€ra ~ :-~~s Design ~iss~ on A reference flight .

• 
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- - DOD A N N E X

2.1.2 .2 ~~~~~~~~~~~~~~~~~~~ 
The objective of the

Operations Design rission P reference flight is to deploy one or more
satellites it a UCO x 21260 n .ni. orbit inclined 63.’4°. The flight
requi:cments are sunmanizud in Table 2.1—Il.

T A B L E  2 . 1- I l . - O P E R A T I O N S  D E S I G N  M I S S I O N  B P L I G H T  R E Q U I R E M E N T S

I~ _ _~ - i~~ .Ia~
• Numb~r of satellites 1

Satellite flrbi: Paraae:ers*

• Apog~c altitude (n.mi.) 21260
- 

• Perigee altitude (L.mi .) 40~

• Inc l ina t ion  (dey ) 63.4

• Righ t ascer.sioc of ascending
node (deg) 0

• Argum en t of perigee (deg) 270

*~~easured at first apogee.

Fi gures 2 .1-3 and 2. 1-4 deca: . the Orbiter events and IUS flight
profile for this Cpe :aticns :esigr. ~ission B reference flaght.

I- S
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- DOD A N N E X  —

2.2 PREFLIGHT OPERATIONS -

2. 2. 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

The DOD will perform the conceptual aission design for the Phase 11
DOD flights using Satellite SPO mission objectives and satellite - —

• c ha rac te r i s t i c s, and  NA SA supplied Shuttle (i.e., Orbi ter , ET , SBB’s)
characteristics. The prinary purpose of this assessnent is to S

dete rm ine  w h e t h e r  or not the  satellite f l i g h t  requireme nts can be
satisfied by t h e  STS f l i g h t  resources and ground resources within
satelli te program con st ra in ts .

T~e DOD conceptual  mission design is comprised of the f u n c t io n s
• described in the p a r a g r a p h s  t h a t  fo l low.

2. 2. 1. 1 
- 

S a t e l l i t e  f l ig ht r~~~~ ir e r e n as  and d a t a  def i ni ti  a .  - The
Satellite SPO will d e f i n e the satellite deploy :ent and support
requirenents . These wi l l  i nc lude  all appropr i a t e
IUS/Satellite/Orbiter interface requirements and data. In a~ tition ,the Sa te l l i te  SPO will f u r n i s h  data  such  as s a t e l l i t e  op er a t~~~n a l
constraints, com~~and and data system requirements , checkou t
requirements , a n d  mass  p r o p e r t i e s . The Satellite SPO will provide
thesp data to the DOD STS organization .

2 . 2 . 1 . 2  _ i ~~~~~~!~~ t~~ I.- Tht  DOD will perform a flight
f e a sib i l i t y  s t u d y  u t i li~~ii-.g t h e  S a t e l lit e  SPO d a t a , t h e  ETS f l ig ht
sys~ en data , t h e  STS g r o u n d  s y s t e m  da ta , a n d  l US s y s te n s  d a t a .

2.2.1 .3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~ T~e objective of tnis function is
to accept or :e~~- -ct ~:o~ o~ -Dd :itellite fli ght :e~ u :irc-nents. T~ e D OD
will make an evaluation of consurables usa-g e, fl i-;ht ~y~~tens a n d
ground suppor t ~~-~ ters capao~~l~~ty ar.d ~. -Ja 1Ia~~~~ i it v , and crew ti:el~~ne
:c~quireter .ts uti~~~z i n g  t n €  S at - : l l i t e  Fl i ht i ’egu i r ~~i~~n t s  a n d  S a t e l l i t~
Data Fook , the Flight i-~asibi1~~ty Stud y :~~sult s, and 3SC 070C S:ace
Shuttle Lys ter ? ay lc’~d A cco~~n oda t ions , Vol. X 11 . This eva lu -~ticn will
l~ a i  to a f cr ~ al  acceptance of the candidate ~OD STS fi~~gh t (:•e.,O r b i t e r , E T , S~ 3’ s , ~p~~c e la b , a nd IUS) or rejection of the flight w i t r -~
docu~ ented reasons issued to tne Satellite SPO.

‘V



- DOD A N N E X

2. 2. 1. - I2~~~L~~~~~~~~~ll g~ . - The
purpose of th is  function is to define the flight operations

• requirements irposed on the Shuttle by the IUS/Satellite and to
furnish the unclassified data necessary for Shut tle flight designs.

• Using the da ta furnished by the Satellite SPO , the DOD STS
organiza tion will prepare an unclassified document containing the
IUS/Satellite flight requirements and data. The contents will include
the following:

• ItIS/Satellite dep loyment requirements
• . • Operational constraints

— . Telemetry requirements
• Comnand requirements
• IUS/Satellite mass properties
• Fl ight  checkout requirements
• Caution and  w a r n i n g  data
• - 

•Any other data required for Shuttle flight planning

The unclassified report will be delivered to the NASA/CISC for
• planning.

2.2 .1.5 NA SA STS utilization n l a n n i n q  on e rat i o n s  s uDp o r t . — The
f u n c t i o n  w i l l  p r o v i d e  suppor t  to N A S A  d u r i n g  STS utilization plannina
and f l i g h t  s ch e d u l i n g  or e r a t i o n s , and p r o v i d e  an i n t e r f a c e  b e t w e e n  t h e
DOD and  N A S A .  A n aj o r  a c t i v i t y  of th is  f u n c t i o n  wi l l  be to ~r o v i d e
NA SA with the unclassified IUS/Satellite data and DOD resource
availab :iity data to support NA SA’ s utilization plann ing and
s c u edu l in g  ana l ysis.

2. 2. 2

The NA SA w ill p e r f o :~ the STS utilization p l a n n i n g  re~~u~~red to surrr :t
DOD STS fli g ht : uir- ~r-?nts. The D~ J will support the STS util:zat~ cn
p !ann:n; as sc::~~od above. A ~-a~~o: ~ur1ct~~cn  of ST S u t~~l i zat ion
planning is STS ± l i ~~ht  schedulin-; .

Bas ed upon t~~e :c-sul~~s of the DO D f l i g h t can d i d a c y  r e v i e w , th e
satellite a~~si~~n n e n to to spec i f i c  D OD ST S f l i gh t s  wi l l  be r e q u e s t e d

a ~or N A S A  f l i g h t  sched u l i n g .  -

a 
- 

Af ter receipt of the :uS/Satc-llite flicht requir~~r en ts an d  d a t a  f : o~
~~~~~ t h e  ~~~~~~ wil cond-ict i ts  o w n  f l i :h t  acc~~p i tnce  r e v i e w . T h e

• rc’sult of th i s  review wi ll be the addit :on of the fligh~ to the ractcr
launch schelul e.

2 - 9
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• DOD A N N E X

2.2.3 - 1gh~~~ .~fl~~fl9 -

Th e flight planning for each DOD STS flight wil l  consist of tw o  major
activi ties: (1) flight planning for the Shuttle , a n d  (2) f l ag b t
planning for the IUS/Satellite. NAS~ /JSC will carry out flight
planning for the Shuttle and DOD will carry out flight planning for
the IUS/Satelli~ e. ?b-e two flight planning activities are related and
w±l l  be coordin ated.

The flight planning process nominally begins five years before launch
and continues u; to launch. The time phases within this period are:

L o n g— F a n ge  Planning - 5 to 2 years be fore lau nch

Pre l im ina ry  Design - 2 years to 6 months before  launch

Operational Design - 6 months up to launch

2.2.3.1 ~~~~~~~~ an z i n~~.— NASA/CISC will perform the f l ight
planning for th~ SSV flight portion of the DOD fligh ts. The Shuttle
f l i g ht plan ning activities include three main functions: (1) flight
desi gn , (2) fl ight crew activity pl a n n i n g ,  and (3) flight operations
planning.

2.2.3.1.1 ~~~~~~~~~~~~~~~~~~~~ N A S A /CI SC w i l l  p e r f o r m  the Shu-t t~~ef l i ght design using t h e  I U S/ S at e l l± n e  f l i ch t  r e q u i rc r en ~~s and  dc -t a
furnis hed by the DOD . For Phase ~A the Shuttle f l i g h t  d e s i g n  w i l l  b- ~u n c l a s s i fi e d .

2.2.3.1.2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ The  f l i g h t  Cr ev  a c t i v t t v
p l a n n a n g r o r : f l i u b n s  u~~il f o l l o w  t h e  sane basic flow as for ~~SA
fli g h t s  w : t h  :us f e p i o v ~~~n t .  T h e  pl an n i n g  un il be u n c l a s s i f i ed , since
t h e  c:~~w does nit perf nrr IUS or satelLite checkout. The itD w~~li
furnish the r r ’ - ~f:encnt s f o r  tt~e IUS/Sitellite for laurch , ;round
cc~~na ed ch e c~ ~t , d e r l ov ~~e n t  a n d  c o nt  : n g e n c n c s .  If  cr ew - ;:sual
c:ae:vations of :e :uS/Sanellite chec -~cc ut a n t  :ecd~~:eu , ~he~~e w i l l  b e
:d e nt i f i e d  an d  s:~~e du l e d  as : lo ck s  of c r ew  t i n e  ny  ::;OA/3sc. Th e  D O D
w i l l  p r o v i d e  h e  i et a i le d  c r e w  a c t i v i t y  t i r e l in e s  f o r  t r~::e t in e
b l o ck s  a nd p :cp-a:~ t h e  n e c e s s a r y  p a r t , of th e  F l i g n t  Data File (FDF)
f u : n i 5 h E d  by O~~

“he ~~~~ w h i c h  cc :ains  t h o  n n t ~- ; r a t o d  s u m n a r y  c r ew  a c t i v i n y  ~1~~r • ,  t h o
c r c w  :c - ~ ~u x . c-~~, a n d  cr c- v r e n e r e n c - n  d a t a  w i l l  r e  r a d e  a v a ~~l a h l c  b y
\ADk /JSC a~ l~~’in :o nin u c 8 w~~eks to su~•nort f l i g h t  t e a n  ass~ ~n~~ent and

— a ~~r:n:. The ¶ :n c l  . c - n s i o n  w i l l  b e  de a — a : l u o l e  a t  l a u n c n  n i n u s  (4
w~~~ -~~ 5 o r 1~~-~~-c :  : n t c  ~~~~~~~ . ul a t i  LS. The D O D w 1 l l  ~u r n ~~sh t h e
c s - a d po:t :• ns or t h e  F D F .

2 - i C
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DOD A N N E X

.2. 3 . 1. 3  f ~~~~~~~~~~~~~~~~~~~~~~ In t he  t i m e  per iod
w i t h i n  app rox irately 16 weeks of l a u n c h , ope r a t i n g procedures , p l a n s ,
and docu rentation required to prepare the fli ght crew , Shu ttle
operat ions  cente r , a n d  i t s  i n t e r f a c e s  fo r  a flic .ht are finalized by
}~A S A/ J S C .  Th e  D OD w i l l  support this development to provide sup~~o:tfor  the  DOD f l i~~h~~s, as de sc r ibed  fo r  o t h e r  POCC ’s in t h e  O p e r a t i o n s
BOP.  The produc t of this activity is a flight fitlenentation package
consi sti ng o f :  F l igh t Rules , STS/Pay load  Com na n - Plan , console
h a n d b o o k s , STS data base , Conounications and Da:a ~1anagement Plan ,

• Flight Operations Integration Handbook , Flight Training Plan , et
cetera. -

• The DOD will provide inputs in the development of these documents. In
add i t ion , the DOD will specifically be responsible for docu menting and
coordinating any parts of the documents  or ma te r i a l s  t h a t  a re
classified.

22.3.2 ~~~L _ i ~~~~n~: DOD wil l  p e r f o r m  the f l i g h t
planning for the IUS/Satellite flicht portion of the DOD fli g hts.
IUS/~~~te lli e f l i g h t p lanning consists of two functions , f l ight design
and fligh t operations plannin g . DOD IUS/Satellite fli gh t p l a n n i n g
wi l l  be performed in a secure environrent. It will also be
coordinated with NA SA Shuttle flight planning and receive and supp ly
necessary infornation .

2.2.3.2.1 ~~~~~~~~~~~~~~~~~~~~~ The  f l i g ht d s i gn  a ct i v i t y
nominall y cc:mences three to five years prior to lauLch with a
preli ninary desi gn .  Where both the satellite type a:f fl:-;b.t
require nents are very similar to those for a rrevious fli;ht , the
shorter lead t iz e  ~ay a p n l y. The HiS/Satellite flight design functi rn
is an int:g:ated effort .i~~h r.e it-i f1 L~;Lt  f n s i u n f : : : ~~i - o n .  As  a
par t of the Shuttle fli g an dcs i ;ri , ~A~~A/JSC will ~en~~:ate a Shut~~leascent t r a j e c t o r y .  T~ e DOD w i l l  yene :ate the IUS fln-:bt d-a~~iyn  b a sed
on the SSV rnsortion state vector (f:on t•ne Shuttle ascent trajecto:y) Iar1d the satelli te de~ loyoent targets.

The IUS /Sa telli te f l i g ht desi gn inclu des the follow ing activities :

• IUS  trajectory d e f i n i t ion
• I U S  ground track :ng stat i-nn cove :ace analysis
• !US consurables p :of:le analysis - 

-

• HiS attitude p:ofile detern inat ion
• I U S/ ~~r b i t e r  r e l at : v e  ro~ ion data corputatio r.
• Orbiter attitude profile analysis du:ing attached His/Satellite

checkcut
• Crew act Ivit y Dia r d o v e 1 o~~~ .~r t  for :05 control ha : !-rver
• iUS/Satell~~ee Fli ht Dat a File (n?) inputs to NAH/JSC
• C r e w  an d  vehicle s-~fety analyses

~~~~~~~~~ •~~~~~—- ~~~~~~~~~ 
j
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- PROPOSED STUDY GROUND RULES

I. GENERAL

1. The DOD SEC requirements as compiled by the STS SPO apply to all
classified DOD payloads 1982-1990.

2. Not all DOD payloads are classified. The unclassifi ed DOD
payloads can be handled i n a manner sim i la r to NASA payloads.

3. The DOD Mission Model as specified in Rev. 5, date d Februar y 76,
applies to the study. ~io other COD missions are inferred.

4. The NASA 572 Fli ght Model will be used as the basis for sizing
and costing the systems . Where implementa tion would have been
different for reduced traffic , these alternative plans will be
investigated . -

5. The study will compare secure operations from JSC with secure
operations from a separate DOD SOPC. Operations rom an unsecured
JSC for classified DOD payloads in the 1932-1990 time frame is
not a viable cption.

6. Mission planning and control for the DOD IUS as a baseline i- :ill
be accomplished by the DOD. The study wil l include Del ta costs
for NASA performing this function for the DO D .

7. Flight fe a sibi li t , assessment for DOD payloads will remain a DOD-
responsibil i ty and function.

8. NASA will provide implem entation details and cost da ta for ~- A S~perfor med functions. DOD wi ll provido in -p l cmc nt a ti o n details ard
cost data for functions perform-ed by D O D .

9. The study wi l l  result in two principal outputs: - Qu a n t i t a t i v e
Data and Qu al i t a t ive  Data. Quantitative Data includes delta
r~anpowe r a-’d cost f i r- j igs . Q u a l i t a t i v e  ~ata wi ll include all
significan t impacts m o rtified arc w ill be discussed in torms

~f pro ’s and con ’ s for t ra  implcmcn :ation optio ns.

10. T he study nih be 1~ m it rd  to m iss ion  c r e r a t i c n s  func t ior~ at JSC
only. O lno r re ia t o- d ~3 c 1 i i t i C s  or svsto -:~, sc-:n as the ~SC
Launch Facilities , will rat  enter into costinq cr- nsidc-rat i3n s .

fl. The current “NO CO~SEC” Orb iter baseli ne will be used as an
initial study ground rule.

—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ _________
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II. COSTING GRO UND RUtES

— 1. Costs will be estimated as “costs to the Government” .

2. Costs will be reported in constant 1975 dollars .

3. Total l ife cycle cost will be estimated . The life cycle will
be defined to be from 1 October 1976 through December 1991 .

4. Costs at JSC will be treated as “del ta” costs to costs which
NASA woul d normally incur if there were no classified DOD flights .

5. NASA will estimate costs incurred at NASA faci l i t ies and to NASA
operated and/or controlled equipment. DOD will estimate cost
incurred at COD facilities and to DOD operated and/or controlled
equipmen t.

6. Cost data will be estimated as non-recurring and recurring costs.

a. The non-recurring costs consist of the one-time costs of
acquiring the resources or capabiliti es required to support
DOD—STS missions. These include the costs of:

1. Concept definition

- 2. Requirements analysis

3. Specifications *

4. Procurement action

5. Development

- 6. Design

7. Production or purchase 
- 

- 

- 
-

8. Test
- 9. System engineering and integration

10. Activation of operational facility

L

U. Initial training

12. Documentation

13. M-i r.agc ment

14. Adnir ,is tr et ivc Sur~ort -  

_ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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b. The recurri ng costs consist of the repetitive support and
- services required to use and apply the resources in planning,
preparing for, and controlling DOD STS missions. These

( include:

1. Fligh t planning

2. Fl ight design

3. Flight scheduling

4. Post-flight analysis

5. Fligh t-specific crew training

6. Flight-specif ic rehearsals
- 

7. Real—time flight control

8. Data base updating . 
-

9. Hardware and software maintenance

10. Support management

11. Admin istrative support

7. The, cost elements to be used for bottom-line summaries of lif’e
‘ cycle cost will be specified. Typical examples are:

a. Operations pltanning

- 

. Uti l iza tion p lann i ng

. Flight planning

• I b. Train ing -

Flight crew

Groun d crew

c. Flight Operations

Data load genera tion/verificat ion •

. Ground support

Comu n l ca t ion s . 

- 
-

_ _ _
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d. Other - 
-

. Management . 

-

Test and evaluation

. 0r~iter/IUS software

. Physical plant/facilities

. General administrat ive support

. Data processing

MOS integration

8. All labor categories and cost rates used for cost estimates will
be documen ted.

I

p 
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JOINT NASA/DO D

- STUDY ON IMPA CT

OF SECURITY AT JSC
- 

FOR PHASE lB OPERATIO N S

. April 26, 1976

- 
- 

-

- 
SA?ISO-LVRO

JSC-SPIDPO
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~~,jectives

0 To determine DOD securi ty requirements .

— o To derive operations concepts and implementation options 
for secure

operations at JSC. -

0 To determine impacts to JSC for selected options.

Products

o Documented securi ty requirements

o Operations concept(s) for secure ops at JSC

o ImplementatiOn options for JSC

- o Impact assessment (dollars , schedule , other considera tions)

o Recommended concept and implementation configuration

Task 1. Develooment of Security RecuirementS

a. The DOD (LVR) will coordinate with DOD pay loa d SPO ’s to determine

their security requirements. -

Iask lA 
.

a. Prepare requ i rements in a form readily used by joint DOD/ NASA

team in remainder of study. This preparation is to include any exp lana-

tion or imp lementat ion instruct ionS necessary to simplify understanding

of what rcquirc~:ntS ~~ean fr om an ope rations concept or implementatiora

options standpoiit. -

b. The requirements wi ll be presented to HQ USAF/ UPSA for approval.

Task 1 w ill be the responsibil i ty of SP ICPO and L’~DO. TRW wi ll ass ist

as necesS ary .
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Task 2. Ope rati ons Conce o t Devel opmen t -

a. Develop an operations concept and a top level implementation

option (plus al ternatives , if necessary) to satisfy DOD security require—

inents as documented in Task lA.

• 
- b. Evaluate alternative implementation options that will meet the

operations concept(s) and DOD security requirements . Evaluation to include

cost , schedule , other considera tions, etc. -

c . Develop detai led implementation plan.

Task 2 will be an FOD/DSAD respons ibility. LVRO , USAFSS , and con trac tor

assistance will be required. .

Task 3. Obtain USAF Review ~nd Aoproval of rrrolementatiora C~ t ions

Task 4. DOD SOPC Al ternative

a. NASA to review and coordinate on current LVRO/TRW study .

b. Develop cost and other applicable data for DOD to provide minimum

capability shuttle operations and planning center .ccr’parison .

Task 4 is an LVRO respon~~bil ity with JSC assistance.

Task 5. Study Rev i~’-i -

:. 
a. A joint COD/NASA revie;i will be held for final presentation.

b. The joint revie~i group will make reco~~er.dations and select

material for presen ta ti on to HQ lev el DO D /N ASA.

p
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Study P l an No tes - 
- 

:.~

Successful accomplishment of a security impact study is predicated

on establishing credible securi ty requirements .

The lead in the study must be borne by NASA so that operations con—

cepts and implemen tation options are accomplished by those who know the

operations system. As NASA is limi ted in manpower and other resources ,

It Is critical that the DOD provide major assistance. This can be

accomplished by TR~1 being directed to provide assistance as required.

Additionall y, JSC will obtain contractor assistance (probably Aeroneu tronic-

Ford ) as required. Assistance by AFSS will also be required. They should be

requested to assist NASA in determining what is required to meet the

security re qu i remen ts. .

The tasks descr ibed in this study will require very close cooperation

between DOD and NASA. It will also require iteration between various

security requiremen ts , ops conc ept s, and imple mentation options to provide

for understand ing of how much impact is caused by requirements and hcw cps

concepts could be modified to simplify implement ation options.

A task has been included to price a minimum DOD SOPC. This will pro-

vi de a basel i ne to un ders tan d the v ia bi l i ty of sec ur i ng JSC. Ex treme ca re

must be exercised by both DOD and NASA so that  “ oranges and oranges ” are

being ccc pared.

p  
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APPENDIX 0: Minutes - SAMSO/OSF Meeting ; 15 January 1976

As recorded by executive assistant to the Deputy

Associate Administrator for Operations; HQ NASA ,

dated 20 January 1976.
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STS ME~~TI~-rG BETWEEN SAMSO AND OSF

January 15, 1976
Washington , b. C.

In response to a request from SANSO expressing a need for a
- • direct in t e r f ~~ce wi th  OSF because of a number of STS ~rob1ems

which do riot f a l l  w i th in  the ju r i sd ic t ion  of NASA Centers ,
Mr. Yardley a~ reed to the need for  such meetings wi th  the f i r s t
held on January 15, 1976. It was agreed the first meeting
should b e a n informal round-table discussion with topics sub-
mitted by SA.150 and OSF. Enclosed is a copy of the agend of
topics used for discussion purposes . Also enclosed is a list
of attendees .

1. Purpose and Scooe of Meeting

There was cons iderab le  discussion on the purpose and scope of
the m e e ti r i~~. I t was ag r eed a mach•anisri is needed to obtain

• better un-c~arstcinding of STS issues w i t h i n  OSF and SA~-1S O , with
designated ind iv idua l s  or groups in each of tha two agencies to

-; wor k these i s sues .  Gen. Stollina expressed a need for  an or-
gan iza t iona l  :~achan i~ ra in the for m of a jo in t  nanagcnont
concepts docun-ent .  :-~r .  Ya rdley reauos~ od ssues ha d-ezerr~ir.ed
and a s t r u c t u r e  develooed in three broad categories : ( 1) de :aiop-
mont , ( 2 )  m t  r a tion , a nd ( 3 )  oPera t i cns , w i t h  r e scon s ible
working groups  or key pec -cie  i d en t i f i e d . A procosal ir•cor-
poratinq the above agreements was requested by ~•:r . Yardley within
two weeks .

- c
ACTIOI~: Mr. Griffin and Gen. Stelling 

-

2. December U SAF Pr  r a m  Review Resultr/ .mtions

Col. ~ r ~n i n g  d i c c u s~~cJ t h e  Pcccuthc-r Um)’- F crc~ ram r c u~ -~~

(1- ) ‘~-ajth rc~ tcct ~~ ~AP3 , there a~ a ~ ar:c isr -~~ ~- :  - - -

start cor.stru:ticn and ICC . (2) Op~~on5 ir~~ ~~~~~~~
relative to transiticn f r om -  c :• :pmn dab e 1a~~~.:h - - in

Sh u t tl e  w i th ~ n AF p a n  cx~~~ct~~ü by ~~~~~ j O T ’ - .
ci~p~a5i :cd there are 1S 5 L ~~~5 w h i  en a n - e d  tt - 

-

cxpond~ible la-.nch vehicles and Gen . •-~~ - ~~ 
-

this ar-~a b ci~rre ~u~~.itt:ac ’ the ::na i - -

a~~:ed C ap t .  : - e  to a i~~o w-~ h-; t h : r  - 
-

~:jm or tr d- - f ~ s o~ :.. 
- - -  - > 
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In addition, Capt. Lee was asked to conduct a study of
cross utilization of Titan launch personnel and Shuttle
(Martin) personnel for effective utilization of people and
cost effectiveness for back-up Titan launches.

ACTION: Capt. Lee

(3) With respect to econom ic benefits, Col. Browning stated
a contract is being let this month to study economic benefits.
Mr. Yardley asked Mr. Disher to coordinate an NRL letter on
this subject with Gen. Stelling.

ACTION: Mr. Disher

3. VAFB STS Operations Costs and s~~so Participation in
Operations Manpower Studies

Capt . Lee discussed a need for SAMSO participation and input
regarding VAFE relative to NASA manpower studies to be presen-
ted to the NASA Administrator in May . Gen. Stelling requested
Capt. Lee to supply the groundrules and Col. Verble from SANSO
to be the Air Force contact point in this area.

ACTION: Capt. Lee/Co].. Verbie

4. Security/Ops Study on MCC at JSC

Use of JSC ~CC and the need for a DOD separate MCC were dis-
cussed. The plan is to use JSC MCC I but impacts are being
looked at relative to security and traffic rate increase.
Security aspects of payloads were discussed . Capt. Lee re—
quested a coordinated list of DOD security requirements . It
was agreed that NASA Operations people would continue to work
on areas relative to MCC planning and that USAF would attempt

• to pull together a total list of security requirements.

ACTION: Capt. Lee/Gen. Stelling

Payload safety issues with respect to the Orbiter were discussed
including separation from the orbit~i�r and communications link.There is a need to analyze the total prcblern including IUS
and free flyers.

Mr. Griffin was requested to review with all concerned parties
at }Iqs. and JSC the safe ty r uircr~’:~~~s of payloa is in or
near the Orb~ t~ r; ~ir.d :‘:trtic~ iar1y, the r~ ’r’jirc:~icnt for an RF
link bct~w.~:n tL~~ Orbi ~~cr ~tn .i ~ :ylc~•~l ~houIci  he thorouyhly u~—
dr~r~ tood ind r~ ‘e”cd C:, ‘t l:~~:t, - - ~~~ =:c~I.
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Dr. Ma].kin arid Capt. Lee were requested to review the present
groundrules with respect to ~operationa1 constraints and DODuse of TDRSS and costs.

ACTION: Dr. Malkirr/Capt. Lee

The Air Force was requested to review Air Force policy with
respect to TDRSS.

ACTION: Gen. Stel].ing

5. Potential USAF Use of Spacelab and/or Pallets

Mr. Lord is working on an MOU with respect to USAF use of
Spacelab and/or pallets. Col. Drowning requested an information
briefing on Spacelab.

ACTION: Mr. Lord

6. Updated STS Mission Model (USAF Rev. 5 vs NASA)

Col. Browning stated the USAF ~ev. S of their updated MissionModel is being submitted to USAF Headquarters for approval.
Mr. Yardley stated NASA has a traffic model.

User charge policy was also discussed . Data will be needed on
• Vandenberg . Mr. Yardley stated Capt. Lee and Mr. Culbertson

are NASA contact points in this area. After Mr. Culbertson
reports to his new assignment, Capt. Lee will be the contact
point.

7. USAF STS Vulnerability Study

A special Air Force panel is studying STS vulnerability .
Gen. Stelling intends to obtain OSF concurrence on the study
document.

8. VAFB Reference Mission

Col. Browning and Lt. Col. Essmeier discussed a ne~’ referencemission . Mr.  Yardloy was not in favor of using the “Gcdd~-trd”mission and requested Dr. Malkin to discuss with JSC personnel
the need . for a simple circular orbit with reasonable a l t i tude
and incl inat ion.

ACTlO~j: Dr. ~1alkin

—. 
—~~~. — - .•

~~~~~--—~~~~-. —----.—. . -• 
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9. Agenda for STS Execs Meeting

Col. Browning requested guidance relative to an Air Force
briefing at the STS execs meeting . Mr. Yardley suggested a
status type briefing.

10. USAF/MASA STS Documentation System

This area was briefly discussed with respect to a need for a
common documentation system insofar as possible.

• Col. Essnieier mentioned differences in documentation relative
to configuration management. Mr. Yardley asked Capt. Lee
to review the Delta procedures of KSC vs WTR for duplication
and/or commonality regarding configuration management docu—
mentation.

ACTION: Capt. Lee

11. NASA Management Structure for the IUS and Its Interfaces
with sA~:so

Gen . Stelling discussed the possibility of an Air Force test
• flight for the f irst ItJS to be charged to the test program .

Mr. Yardley asked Mr. Disher to look at the test flight pro-
gram for •IUS to determine if this could be worked into the
schedule. Flight #6 was discussed as a possibility.

ACTION: Mr. Disher/Nr. Culbertson

Col. Browning discussed IUS validation phase. Mr. Yardley stated
MSFC is the designated NASA Center responsible for ILlS.
Mr. Disher will work with Col. Browning in defining the points

-
. 

of contact at MSFC for the validation phase.

ACTION: Mr. Disher

• (Mr. Disher gave Col. Browning a letter from Mr. Yardley to
Dr. Laserge regarding roles plus on-going organizational res-
ponsibilities for ILlS.)

12. SAMSO In i t i a t ives  in Develorment of an STS User Guide

The Air Force has developed an STS user guide for payloads.
Col. Essmeier gave OSF a copy of the guide and requested :AS:~
COmments.

Lee/Mr . CulLcrtson 
.. • • - --  LA
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13. Payload Studies -

Mr. Culbertson requested adequate advance notice relative to
• SAMSO briefings on payloads.

ACTION: Col. Browning

14. Futu re Meetings and Where Do We Go From Mer’~±

Col. Browning requested thought be given to whether future
• 

• meetings would be worthwhile.

Mr. Griffin handed out a paper on NASA/SANSO common areas of
interest and requested thought be given to individuals with
NASA responsibility and individuals with SAMSO responsibility.

ACTION: NASA/SANSO

Gen. Stelling intends to obtain NASA concurrence on the Air
Force Program Management Document.

~~?&d.& 7)7. ~~~~~~~~~~~~~~~ i/~e/~~
Rose M. Lovelace

Enclosures .
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TOPICS OF DISCUSSION FOR SANSO/OSF MEETING

.. JANUARY 15, 1976

8:30—12:00 — Room 425

PURPOSE AND SCOPE OF MEETING

DECEMBER USAF PROGRAM REVIEW RESULTS/ACTIONS

VAFB STS OPERATIONS COSTS AND SAMSO PARTICIPATION IN OPERATIONS
MANPOWE R STUDIES

SECURITY/OPS STUDY ON MCC AT JSC

POTENTIAL USAF USE OF SPACELAB AND/OR PALLETS

UPDATED STS MISSION MODEL (USAF REV. 5 VS NASA)

USAF STS VULNERABILITY STUDY

VAFB REFERENCE MISSION

AGENDA FOR STS EXECS MEETING

USAF/NASA STS DOCUMENTATION SYSTEM

NASA MANAGEMENT STRUCTURE FOR THE IUS AND ITS INTERFACES
WITH SAMSO

SANSO INITIATIVES IN DEVELOPMENT OF AN STS USER GUIDE

PAYLOAD STUDIES . 
-

FUTURE MEETINGS AND WH ERE DO WE GO FROM HERE

_ _ _ _ _ _ _ _ _ _ _  

_ _ _ _  _ _ _ _  

r
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OSF/SANSO Meeting

January 15, 1976

Attendees

NASA
Mr. Yardley
Mr. .Grif f in
Capt. Lee
Mr. Lord
Mr. Disher
Mr. Culbertson

• Dr. Nalkin
Mr. Vance
Mr. Forsythe
Cal. Saavedra
Mr. Aller
Gen. Snavely

• Dr. Walt Williams
• Ms. Lovelace
• Mr. Rose

Air Force
Gen. Stelling
Gen. Collins
Cal. Browning
Col. Essraeier
Col. Verbie
Cal. Thompson

• Col. Lee
Capt. Henry

•

I .
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NASA/SAMSO COMMON AREAS OF INTEREST

• RESPONSIBILITY
• NASA SAMSO

1. Payload Integration
0 IUS Integration

— with Payload -•
— with Orbiter

o Non-IUS Payload

2. Launch Site Processing
o XSC
0 VAFB

3. Mission Models

4. ELV/STS Transition
• o Launch Vehicles •

o Payloads

5. KSC Ground Operations
o Fecilities
o Procedures

6. JSC Flight Operations
o Facilities
o Procedures (including VAFB launches)

7. VAFB Ground Operations
o Facilities

• o Procedures

8. Mission Planning •

o Orbiter
0 IUS
o Non-ILlS

9. Operations Costs
o Hardware
o Manpower

10. Cost—per-flight

11. Safety -

o Ranqe
o PAD
o Fliç ht

~ a~~~~1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ~~• ... •• •~~~• ••~~~~• • •~~ • . • • . • •~• • • • •  • • • ~~.~~~~ .
• 
-- • -~~~~~-—
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• RESPONSIBILITY
NASA SAM~O

12. STS Performance 
• • 

-

o Orbiter • • -

C XUS
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STUDY PROJECT PLANNING FORM

PARTICIPANT: ADVISOR• I flATE •
LtCol Tringali , Charles J. USAF • Mr. R.I(. McIntosh •Nbvernber 1976

• OPERATIONS MANAGEMENT OF DOD SPACE MISSIONS IN THESTUDY PROJECT TITLE: SHUTTLE ERA

OVERALL PURPOSE OF PROJECT: (What plan to learn and ~~To conduct an anal ysis and propose a solution to the problems of operations
planning , payload integration , mission design and mission control during the
era when the space shuttle becomes operational .

SPECIFIC STUDY PROJECT GOALS: (to be achieved or questions to be answered)
To develop an approach to future (post-1980) Space Transportation System (STS)
operations which offers maximum inter—agency cooperation in DOD mission
accomplishment with the NASA. -

REPORT OPTION : Formal Report

STUDY METHODS TO BE USED AND DATA SOURCES:
Congressional Records; DOD and DDR&E documents; HQ USAF and HQ NASA documents ;
Program office level documents from both agencies; interviews with STS operations
and management personnel ; critique of author’s recommendations.

TENTATIVE OUTLIUE OF PROJECT REPORT: (B~ ~s specific as nossible. )1. Introduction: recent remarks of top uOU/USi.t~ management; statement of reportgoals; scope and limitations.
2. History of the SIS Program: prior programs , program history since inception ,

current status, evo lv in g roles and responsibilities.
3. DOD/USAF/~ASA Interacency Interfaces: SAMSO role; cooperation on contractual

activities , relation~Thps ot the agencies ; testimony to the Congress; forrna-
tion of new joint-agency cormii ttees; DSARC activities.

4. STS Operations Issues: payload operations requirements , operational concepts;
• securi ty at  m ission control centers, attempts at resolution.• 5. Conside ring the Future: A Reco~iendation: a proposal for an approach to inter-

• 
~ i~ncy space operatiôns to make ti~iem responsive to national command authority .
Aonendices , notes and  Bibliography as required .

KEY MILESTONES: (Update as necessary.)

Outline end week 4
Data search complete end week 8
In itial draft end week 11
Critique/rewrite end week 12
Report completed end week 14

Progress review milestones : Weeks 5, 9, 11, 14 . (Include schedule to typist.) 
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DEFENSE SYSTEMS MANAGEMENT SCHOOL -

TUDY TITLE:OPERATIONS MANAGEMENT OF DOD SPACE MISSIONS IN THE SHUTTLE ERA

STUDY PROJECT GOALS:

To present a history of the 000/USAF Space Shuttle program to date and
recommend an approach to future government space operations which offers
maximum interagency cooperation in DOD mission accomplishment wi th the -• NASA.

• STUDY REPORT ABSTRACT:

• This report presents a history of the development ~f the Space Transportation
System (STS) to date between the National Aeronautics and Space Administration
(NASA) and the executive agency acting for the Department of Defense, the
Uni ted States Air Force. The STS consists of the NASA-developed space shuttle
orbiter, the USAF-developed upper stage , the communications networks and
launch base complexes of both agencies, and the satellite payloads developed
by many user agencies to be placed in space. The program development is
traced chronologically in terms of key joint-agency agreements , management
Interfaces, and comprom i ses made as impl ementation of early proposals was
accompl ished .

A proposal is made to develop a joint-agency STS operations authority
responsive to national command/policy channels.

Key Words: Future Space Operations; Joint-agency Management
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