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ROLES OF.SCIENTISTS AND ENGINEE'RS'
RESEARCH AND DEVEiﬁﬁHENT COMTRACTING
Larry Glenn Damewood, M, A,
Division of Public Administration
The University of New Mexico, 1970

The system of contracting for research and development
in the federal government fis ; multi=-disciplinary process

“knvolving billions of dollars each year, Scientists and
engineers are key participants in the system; yet, they often
possess insufficlient knowledge of contracting a;tivities,
particularl§ the roles of technical professionals, to perform
most effectively.

The‘objective of this research 'is to increase operational
effectiveness by providing perspective on the contracting
system for research and development and by describing the
major roles of gcientists and engineers in the process,

Multiple research techniques are utilized, including
jnterviews and observation of contracting practices; however,
the principal methodology is an analytfcai descrip;jve Etudy
of ‘the literature, especially government requlatory documents,
enriched by the author's twelve years of relevant experience.

Tﬁe studf of the contract system traces the eVqut?on
from the Constitution, through the war years and‘the post

war period when contracting became a dominant method of
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conducting research and development., Insight is also provided
into the political, social and economic implications of the
system, In describing tﬂe roles of scientigts and engineers,

the entire contracting spectrum is covered. Beglinning with.

the early project planning éctivities, the study proceeds through
the formal contracting phases of solicitation, proposal
evafuétion, negotiation and finally contract management,

The research indicates that m@gt government scientists
and‘engineers are administra£qrs, participating in planning,
execution and management of contract relationships with non-
govefnment'institutions; however, these roles are generally
‘viewed as temporary assignments rather than careers, Similarly,
scientists and englneers have not recognized the contract
system as a management tool; instead, they are more inclined-
to consider it a necessary evil, More positive attitudes
on the part 6f management £oward coﬁtracting and greater
emphasis on educational techniqués hold the most promige Fér
constructive change. However, better integration cof technica
and business disciplines throughout the contracting cycle
also offers potential for increased recognition and acceptanc
of the Madministrator” roles of scientists and engineers,

One of the more controversial aspects of the contracting
process involves the informal relatlonship between government
and nongovernment. scientists and englneers, The research
" reveals both positive and negative results from this actlivity,
and suggests that‘this is a prime area for further investigation.

The contract system is far more than a medium for bringhng
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industrial resources to bear on government problems; it also
facilitates ;ompliance with legislation ogﬁgqual employment‘
opportunity, labor practices and the 1lke, and provides a
mechanism for control of labor resources.

The demand for informed scientists and englneers in
contracting roles will grow as the technological endeavors
become increasingly more complex, This research is a first

step toward preparing technical professionals for the task,
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PREFACEL

In observing sﬁientists and englineers in government
contracting, | frEquentIy sense a lack of perspective of the
system, particularly with regard to‘the roles oé the technical
professionals, Actually thié is not surprising since scientists
and engineers seldom have an opportunity to gain an overall
perspective of the system., Generally, they come to the process
without benefit of indoct;tnation and the assignments are
limited to specific éreas. In certain respects scientists and
enékneérs in contracting roles experience the same frustration
as the production worker who never views a complete system,

While scientific support is lacking, | am convincéd
that inability to see the whole plcture and to understand
one's role in a process has a negative impact on cperational
effectiveness., Sclentists and engineers are key participants
in E contract system which accounts‘for more than'geventy
percent of govefﬁment_expenditures for research and develoPment,]
and facilitates technological achievements such as the atomic
energy and space programs, Recognition of the key roles of

scientists and englneers in the contract system and awareness

lclarence H. Danhof, Government Contracting and Techno-
cal Change (Washington,, D. C.:_  The Brookings Instltution,
). Pe 93,




of their need for better understanding of the contracting
process motivated thls research, The baslc objective is to
address the need of government scientists and engineers for
Increased knowtedge of their roles in the contracting'$ystem.
However, this entails a bre%der task,'sinca the system within
which the roles are played must'also be understood, By
providing overall perspective on the contract system and by
describing the major roles of scientists and engineers, It is
hoped that this research will ultimately have a positive effe
on operatlional effectivenesé.

The ‘presentation is arrangad in three parts; Part One
concéntrates on introducing the research objectives, methodology,
and constraints, and providing an overall perspective on the
contract s?stem. 1t also capittalizes on previous research as
reflected in the literature, lThe main focus of the research
is captured in Part Two where the eogtracting process is analyzed
from the perspective of the scientist and engineer, Government
regulatory materials cgnstitute the basic source data‘for
Part Two, thle the'analysfs and interpretations are based
on the author's experiance,

Finally, Part %Hree summarizes the‘presentation, provides
conclusions and offers suggestions for further research.

The presentation places emphasis on facilitating the reader's
abitity to grasp the thrust of specific areas without the
necessity of reading the entire report. 1In so doing some
redundancy 1s inevitable; however, the advantages of a degree

of entity between chapters makes this an acceptable tradeoff.,
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The appéndices a}e especially v%luabte for the reader with an
interest in detail aspects of the cogtracting process, For
example, Appendix 3, an official Reguest for ?roéesal, ilfustrates
many facets of the pTocessuinciudIng contractual terms, work
stateménts, evaluation critéria and types of information required

for contractor selection.

Wh%{e thls study required the support and cooperation

-of many people, some of whom are recognized In the éckﬁowiedgﬂ
éent section, thevauthorvacc;pts‘fuii responsibility fé( the
interpretation and,presentatién of the material. VWhile | trus
that the data presented as factual %re accurate, this study

is in no way to be construed as reflecting official government

policy.
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PART ONE:

PERSPECTIVE ON THE MODERN SYSTEM FOR
SCIENT!IFIC ENDEAVORS



CHAPTER |
GUIDELIHES FOR RESEARCH

Focus on Effectiveness

Problem
Scientists and engineers play significant reles in
Government! research and development (R&D) contracting but
are often inadequately informed‘regarding role expectations,
Understanding of oné's role is a prerequisite to maximum

2 therefore it follows that operational effective-

effectiveness;
ness of the scientist and engineer is impaired by the lack of suct
knowledge. Thq degree of impact on effectiveness is an

unknown, and‘will remain so until better methods of measuring
subjective decisions are developed, However, few would disagree
with the premise that increased understanding of one's role
.increases the poténtial for nositive Impact on effectiveness.
This then, the "reduced effectiveness of the scientist and-

engineer due to inadequate understanding of roles in the R&D

contracting process,"” is the problen to which this research

YCovernment as used in this study refers to the federal
government of the United States.

ZEffectiveness in the context of this study refers to
ability to perform duties with minimum guidance and supervision
in a timely and accurate msnner,



is directed,

Another ﬁremfse basic to the research is the belief that
‘the'govennment ReD contracting systeﬁ_and the scientists and
engineers! foie in the process are matters of great importance,
particularly to officials charged with responsibility for
cénducting the nation's R&ED programs, A final premise is that
increase in knowledge and consequently, potential for lIncreased
effectiveness in the conduct of a vast and important aspect
of the governqent's business, such as the R&D contracting
process, is amﬁlé fustif?cat!on for the undertaking reflected -

in this regearch,

Background to Problem

Full abprecia;lon of the significance of this study
requires an awareness of certaln aspects of go&ernment RED
' contracting and factors contributing to the problem, Both
areaé are discussed bélow.

Prior to IShb there was relatively little government
R&D in the sense of direct support to private concerns. The
government's RE&D efforts were conducted primarily by civil

3

servants working Tn government faclilities, However, this
changed drastically as did many facets of R&D management in
the decades of the 1940's and 1950's, Perhaps the threat of

war and war itself became the catalyst, but whatever the causal

factors, there is no doubt that the early 1940's were the

3Danhof, p. 93.



turning point, the beglnning of a major %ransftion in the

method of conducting R&D and a phenomenal growth in the

magnitude of expenditures. |In 1940 expenditures were less

than 100 mlllion dollars, by 1968 they had grown to over 17
billion annually.h E;sentially every government agency is now,
invoﬁigz in RED; however, only three organizations,.the Department
of Defense (DOD), Natlonal Aeronautics and Space Administration
(NASA}, and the Atomic Energy Comm}ssion (AEC) account for the
Ifon's share of the expendigurés. —For‘example, of the 17 billlon
expended in 1968, 14 billion was expended'b? these organiza‘tions.5
The phenomenal growth in expéndffufes‘was only one facet

of the R&D revolution. An equally impteséive_;céurrénce was'

_the change from internal performance of RED by clvil servants

to extensive reliance on private concerns;'uhfvers?ties,and non=
'profit-institutions. It is éstiméted that. more than 70 percent

- of all federal expenditures for R&D Aow go to non-government
organ‘i;ations.6 Some agencies allocate even higher ﬁortiQns

of their budget to.outside organ!zatioqs. An example Is the

AEC, where 95 percent of the annual operating expenditures go

7

to private concerns,

hHichael D. Reagan, Science and the Federal Patron
(New York: Oxford Unlversity Press, 1969), Pe 320,

Sibidtb pn.BZIn
6
Danhof, p. 93.
7R.ichard A, Tybout, Government Contracting in Atomic

" Energy (Ann Arbor: The URTversity of Michigan Press, 1956),
p. 10,




The medium by which the government accomplishes R&D
through external sources is the contract system, Contracting -
has .become a way of life for most goverament orgénizatLons.

In fact it is the dominant method of R&D.implementation in
many Operations.8 The system is of such prevalénce and
imﬁortance that it is referred to in terms such as “federalism
by contract,dg'the contract state,“‘o-"government by contract,"]
and "administration gy contract,'12 -

Thé transition from internal to externg] coﬁﬁuct of R&D
brought othe;'changes! changes that affect ;cientists and
engineers more directly possibly than any other professlonal.
‘Prior'to 1840 government scientists and engineers were prtmafl?y
prattftioners of the tradi?iona] function--the tasks that have
since been delegated to prfvate organizat}ons. What then is.
the naﬁ role of the scientist and enginee% in government
R&D organizations? |t is that of an administrator, an active
pa}ticrpaﬁt in the activities of planning, execution and mana

the contracts through which R&D is conducted by private

8banhof, p. 95.
9Don Ke Price; Government and Science: Thelr Dynamic

Relation in American -Democracy (New York: Oxford University

Press, 1962), p. 65, -

IOH. L., Nieburg, In the Name of Science (Chlcaqo
Quadrangle Books, 1966}, p. 164, .

Hiichael D. Reagan;lPolitics; Economics,” and the General

Welfare (Glenview, 111inois: Scott, Foresman and Company,
T965), p. 95.
124i chaet D, Reagan, The Administration-of Public Poli.

(Glenvlew, [1linots Scot®, Foresman & Co., 1969), p. 242



.organizétlons.13

Since scientists and englpeers are deeply involved in the
contracting procesé, vhy do they not have an adequate
hnderstanding of the roles they must play? There is no single
answer; instead, there are multiple causal factors, First,
technical professionals tend to view the contracting process
as a '"paper shuffling" operation, a necessary evil, rather than
a valuable wanagement.téchpique. %his %tt!tude varies In degree
among organizations and indivliduals, gut is cfose]y related
to the philosophy expressed by the top maﬁagement and the degree
of exposure of the individual scientist anﬂ eﬁgineer to |
contracting., Participation in the process often fesuﬂts in
greater apprecfation for its importanee and challenge and tends
to foster a more positive attitude; Simiiarly,'a positive -
attitude sy top management reflected In‘organi%atloﬁa! and
policy matters tends to be copied somewhaé by t;e lower levels,

Another cgusat factor is the general tendeﬂcy of government
organizatlions fo encourage the "specialist" philosophy to thé
__point that the different disciplines view contracting as sacred
territory, to be traversed only by the_"contrabt specialist."]h

This is not entirelv bad since certaln functions are performed

'3This description cannot be applied indiscriminately;
some organizations engage in.R&D in their own laboratorles
and many maintain at least a limited capability for internal
research,

]hContract specialist is an ofticial position title In
the federal government, assigned to individuals specializing
in contracting functions, '



“"best by specially trained individuals, However, this is

—not adequate justificatlon for .the Yhands .of f" attitude that
seems. to prevail in many organizations, While criticism for
utilization of speclal skills is not the:point nér }s.}t
gppropriate, the ”cLosea sfstem” approach may well be a ﬁart
of the problem, The healthiegt environment, the most éffectIVa,
appears to be the one that mos t closely adheres to a true team

‘con?ept-—a-fundamental requiremgnt_of éffective contracting.

Another contributor to the problem of inadeqhate under-
standing of roles is theq;enefal neglect of literature Eo
"address the subject. The scientist or engineer interested in
learning about his roles in the contracting proéess would be
sadly disappointed if he:were to depend upon the médtdm of
literature. Little materlal of a specif(cally related
nature would be found with exceptlion of government regﬁlaéory
documents such as the procurement regulations, A study of the
governmenf documents would reveal procedurally quented
material cpuched in the language of the contract specialist.
He would also discover that the books and other literature
are for the most part 6riénted to either a very broad
perspective with only cursory treatment of roles of scigntis
and-engineers, or-to a narrow aspéct of the process which
completei§ misses thé'scientists and enginecers' area of
interest,
These factors are partial answers to the question of

"why the scientist and englineer is inadequately informed';

‘especlially when the cumulative effect is considered, Perhaps



these factors also contribute to the air of mystery that
surrounds the government contracting procesé. The mystery
observation was expressed by General Edmund O'Connor, speaking
‘to the American Institute of Aeronautics and Astronautics when

he stated ”Mgrketﬁng people and proposal and contract admintstra-
tors tend to foster the notion that there-is something

mysterious about the Government procuremeét process," 13
Unfortunately, the mystery ldea Es‘more than a notion, for

the contracting process is largely unfamiliar te{ritory té

many of the particlpants, particuiar]§ ‘the scientist and

englneer,

_Author's Objectives

The-primary objective of this research is to broy%de a
better understanding of ﬂm—roies of the government sclentlst
agd engineer in the RED cdntracting-systém. Thls‘enéaiis,
first, providing pergpectivé into the system of.RsD contracting;
and second, identificatioﬁ of the roles and descriptive
analysis of what they mean in an operattonal env:ronment.

The clientele to which the work is dlrected are ch:efly
scientists anﬁ englneers in government RED organltzations.
While the greatest value is to those individualg directly
involved in cégtractlng, there is also benefit for scientists

and engineers involved in other facets of R&D who are potential

]5Edmund Fe O'Connor,; Trends in Contracting that wlll
Influence Spacecraft Design and Development, AIAA Paper No,
67~641 (Huntsville, Alabama: George C. Marshali Space Flight
Center, 1967), p. 2.




"members of the contract team, The manageﬁent of go;crnment
ReD organizations are a second clientele, A good'case could
be made for the positlon that many of the problems of sclentists
and-enginee;s in contracfing roles are associated with
management's fallure to apprOpriatély train or otherwise
familiarize the techni;al professicnal with role requlrements,
Alsa, it iIs in the management hierérchy that policies and
operational philosophies are established setting the tone

for the act{vities of an organization, A contribution to
better understanding by management, therefore holds potential
for major positive impact, Lastly, the work also holds

~value for that segment of the public possessing an interest,
professional or othérwfse,'in the mechanism'by which billions
of dollars are expended annually for RED by the government,
This includes the academicians, particularly £hose concerned
with public science pglic§, and thé-governmeﬁt's pa}Fner

in R&D implementation, the private concerns, dnivergities,

and nonprdfit institutions,

The objectives discussed above are, In a sense, only means;
the ultimate value of increased knowledge Is hopefully increased
operational effectiveness. Qua]ifiéation is necessary because
knowledge is only one factor in achieving effectiveness,
However, of the many variables, knowledge is one of the most
important, To summarize, the value of the work is as follows:
First, it provides a source for knowledge, thereby-increasing
the potential for effectiveness. Second, it improves

effectiveness of.the contracting process (assuming application



10

of the knowledge), and third, the general clientele beneflts
from better appreciation of a major aspect of their government's
system and practices for managing the multibillion dollar RED

activities.

_Methodology and Techniques

Hyneman's definition of descriptive research, providing
"an account of what actually exists and cccurs"!® comes' very
close to describing the primary methodology of this Study.
However, in the interést of accuracy, recognition must be
.given to the fact that interpretation of literature and-
observation of actual practices are highly sﬁbjecﬁive. This
.point is particular1y important because this study deals
with a muIt}displplinary précess which is i?self—largely suyjecéi
tive.

Objéctivity and quality are sought by foliowigg a standard
which Hyneman describes as a "scientific method,”]7 . .o
conscientious, céreful, systematic effort to find out what
actually exists and goes on, and , , . to report the findings
in a way that eﬁab]es other students to evaluate the suffjciency
of the evidence -for : . . the conclusions and to test . . .

‘the findings . + . |
In cpnductipg the reséarchf emphasis was placed on

analytically viewing the factors Dawe suggests- for consideration

W6charles s, Hyneman, The Study of Politlcs (Urbana:
University of lllinois Press, 1953), p. 116,

W7 btd., pp. 78-79.
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in descriptive study:'”

a .

1, Conditions, relationships, practices, elements,
values and pfocesses as they now exist.

2.7 The effects of the elements of the description.
3. Current attitudes, philosophies, and beliefs,

4, Trends that seem to be developing.

5. The associatlon among the elements of description,
The primary methodology then is analytical, interpretative,
descriptive analysis of the literature supplemented by
unstructured interviews with government officials who are

19

_active in R&D contracting roles, The author's several years

experlence as an observer and partic{pant in the government
RED contnacting_systgm was relied upon for &nterpretation
and analysis of the literature, .t

The literature search confirmed a suspected scarcity of
material di}ectl; related to scientists and engineers‘ roles
in the contract system;‘howéver, considerable materfal was
discov?red that pnoﬁides a genqral treatment of the-subject
of government coﬁtracting. Coatractﬁng as a controversia}_

subject received considerable attention, particularly in

the 1950's and early 1960!'s, from writers in the area of

y8dessémon Dawe, Writing Biusiness and Economlcs Papers,

Theses and Dissertations (Totowa, N. J,: Littlefield, Adams
al'\d .CO" 1965_)" pc l—]l

P intervieuws supported conclusions; (1) scientists and
engineers I'n government contracting roles are generally
inadequately informed regarding the contract system and their
respective roles, (2) descriptive literature treating the
roles of scientists and engincers is essentially non-existent,
(3} descriptive literature dealing with roles of scientists
and engineers in government R&D contracting would be of
substantial value. See bibliography for list of interviewees,
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public science po!lcy.z The major source materials for

research on the roles of scientists and engineers are the

21 In the

reguliatory documents of the federal government,
study of the contract system, however, private works constituted

the major data source.

-The Literature

The literature survey revealed a serious neglect of
scientists and engineers' roles in the contract system; Qith
the exception of limited governmené material, there appears
to be no published work that deals specifipa]]y with the subject.
There is a bright side, however, in that considerable work
has béen dane in the general'érea.of the R&D contract system.
Some of the literature in this area is current and well suited
to prbviéing perspective; Soﬁc of the higher quality works
in this category include Peck aéd Scherer's economic analysis
of the military contracting system,22 one of the most comprehen=
sive siudies in the area of government contracting. Danhof's
work is an excellent treatment of £he R&D contracting phenomena
from a broad perspective, It provides inslght into basic

concepts and traces the history of R&D contracting.?? Hafold

zolncluding Don Price, Michael Reagan, H, L. Nieburg,
Harold Orlans, Clarence Danhof,

2larmed Services Procurement Regu!at}ons, NASA Procurement

Regulations and AEC Procurement Regulations and supplemental
material,

22jierton J, Peck and Frederic H, Scherer, The Yeapons Acqui-
sition Process: An Economic Analysis (Boston: Harvard Unlv.
Press, 1962),

2'3Danhof".° Government Contracting and Technological Change.
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Orlans' review of AEC's contracting experience provides consider-
able insight fnto the AEC decislon~making process and some of
the more challenging problems of the agem:y.zli Tybout provides
‘a thorough.review of one aspect of AEC's contracting system-~-
the selection and applicatlon of the contractual arrangement,
Thé book also provides .a good appreciationfor the contract
-optEons, but has ltittle value as a general reference.25
Several authors have treated the subject of the "contract
system' as a part of a broader study of public science
activities. Some_éf the m;re thoughtful works include
Nieburg's presentation entitled "The Contract State,”26

27 and Reagan's "Administration

Price's '"Federalism by Contract,™
by Contract," and ”Go%ernment by Contract, The titles of
these worgs are unusually descriptive; each emphasizes a
different area of the extensive political, economic and soclal
implications of Fhe contract §gstem;

Another group of literature dealing with the subject of
;ontracting accounts_for the largest quanti?y of material, but

holds little value for this study., This work is heavily

oriented to the traditional purchasing system designed for

ZkHarold Orlans, Contracting For Atoms (Washington,
D. C.: The Brookings Institution, 1967),

2ST;fbout, Government Contracting In Atomic Energy,

26Nieburg; In the Name of Science.

2 .
7Pr|ce, Government and Science,

28

Reagan, Administration of Public Policy.
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standard equlpment and the more routine procedures, The
material is procedural in nature and generally out-dated.
Examples of literature in this category Include Mack's manual
for purchasing officers;29 Forbe's flve year stﬁdy of the
functlions of purchase systems in federal, state, cbunty and
mﬁﬁicipal governments;BO and Miller's study of military
‘pricing.31

An additional literature sourbé, the NASA Technical Library
at the Manned Spacecraft Center, provided several unpublished
studies having direét applicabtlity to the research, These
are for thé most part government sponsored studies of specific
aspects of the government contracting system. Examples of the
type of material obtalned from-the NASA Technical Library
include a study of the role of nonprofit institutions in

32

contracting, a study of the relationships between RED and

production contracts,33 an examination of current attltudes

23¢1ifton E, Hack, Federal Procurement, A Manual for the
Information of Federal Purchasing Officers {(Washington, D, C.%
U. S, Government Printing Office, 1953).,

30Russell Forbes, Governmental Purchasing (New York:
Harper & Brothers Publishers, 1929).

31 john Perry Hi]]er, Priclng of Milltary Procurements
{New Haven: VYale University Press, 1959).

32?eter L. Shaw, Administration by Contract: The Think
‘Tanks, NASA Report N68=83275 (Washlngton D. C.: NASA, 1908),

33¢dward Greenberg, Relationshlips between RED Contracts
and Production Contracts, NASA Report H34-0/-03 (Wa§h1ngton
D, €.t NASA, 1967),
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34 35

toward profit, a review of gaming techniques in contracting,

and a description of an innovative approach to Incentive
contracting for major RED projects.36
in summary, literature directly related to roles of

scientists and engineers in RED contracting is essentially
limited to official government regulatory documents. These
documents and various supplemental material constitute the
basic source data. Secondary mate}ia] including books,
periodicals and special government sponsored studies, provlic

the source data for that portion of the research directed

-to providing perspective on the contract system.

Research Boundaries

The préb]em addressed by this research has nation-wide
political, econcomic and soclal implications, The government's
RED éc;ivities, particularily fhe system that gerrns its
relations with private concerns, universities and nonprofit
institutions, affect essentially Every facet of public and
private endeavor in the United States. Almost every federal
agency and department is engaged in contra;ting for R&Dy

for some it is the dominant method of implementing objecttves.37

34pave w, Lang, The Government's Attitude Toward Profit,
NASA Report A65-10717 (Mash,, b, C,: NASA, 1969}, pp., 353-355.

35John'Rﬁ tsbell, Contract Law ‘and the Value 'of a Game,
NASA Report N68-82102 (Washington, D, C.: NASA, 1969),

36George F. MacDougall, Jr., Planned Interdependency
Incentive Method, NASA Report W68~10-656CT, (Mash,, D, C.:
NASA, 1968), ’

37panhof, p. 95.
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Setting the boundaries for a brob!em of such scope and
complexity Is in itself a challenging task. The research must
be sufficiently broad to represent agencies and departments
throughout the government to achleve the desired degree of
universality; yet time and resource constraints of the author
mﬁst be also recognized, An explanation of the solution
follows,

The research for thls study quickly revealed two significant
aspects of government R&D contracting that faciiltateﬁ
establishment of research boundaries, First, it was discovered
that the major share of all goverﬁment R&D contracting is
attrlbutable to only three organizations,.the DOD, AEE and
NASA. To illustrate, in 1965 these organizations '"accounted
for about 98 percent of all federal expenditures on developme
programs.“38 The expenditures of all other agencles for
development programs ranged from "less than $50 million In
1960 to about $500 million in 1967."39 The second polnt involves
the congracting policies and practices of DOD, AEC and NASA,
Ernest W, Brackett, former Director of NASA Procurement,
reported that "Our statutory procurement authoriEy is the
same as that of the mllitary departments, the Armed Service
Procurement Act of 1947, agd our procurement procedures

follow quite closely those of the Armed Service Procurement

Regulations., , . uho
38|bid., p‘ 163. |utd¢
Lo

Ernest W, Brackett, NASA Procurement Policies, NASA
Report N63-21153 (Washington, D. Ce: NASA), Po 262,
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Although the AEC Is gogerned by Federal Procurement
Regulations, tﬁe agency has developed detélled implementing
instructions which are also based—primarily on the ASPR.I*1
Further research also revealed a high degree of similé;ity
in contracting practices in the DOD, AEC and HASA, This
" knowledge provides a sound basis for the conclusion that
research based on the policlies and practices of the DOD,

AEC and NASA is in fact representafive of the aorganlzations
primarily responsible for government R&D contracting. Furthe
that research based on these organizations has application to
a wide clientele, There%ore, the.DOD, AEC and NASA.coﬁstitut
the organizational parameters of the study. Any reference to
policies or practices of other organizations is strictly for
suppliemental support.

In establishing the research parameters [t was necessary
to address the question, ''To what level or detail will the
research be oriented?" The énswer of course depends upsn
the clientele to which the work is directed; which is, in
this case, government scientists and englneers. The needs
o% this particular group are for better overall pgrSpeptiv
of the contract system and greater awareness of theilr
respective roles in the process, Thls consideration facil
tated establishment of another parameter, the depth of the

study. There is no attempt to describe every facet of the

I
*IPaul R. McDonald, Government Prime Contracts and

" Subcontracts (Glendora, Callifornia: Procurement Associates,
]961‘)’ Pe A“]"]Bc




contracting proégss or the roles of sclentists and engineers,
The areas covered are llmited to those which are In the author's
judgment most significant to the effectiveness of the contracting
system. Accordingly, the research emphasizes concepts and
polipy rather than the precedural aspects., Perspective on the
contract system is provided through research of secondary
literature supplemented by the author's experience. The major
roles of the scientist and engineer are described through
_research‘and interpretation of primary source material,
"official government documents, supplemented by the author's
experience,

The last major consideration in establishing research
constraints was to select the area of the contracting
environment for study. R&D covers a spectrum ranging from
procurements valued ét only a few dollars through m%jor
programs such as Apollo that cost b{llions of dollars and
extend over several &ears. Procedurally and from the
standpoint of roles of scientists and engineers, R&ED contract
requirements fall into two categoriés based primarily on the
estimated dollar value of the contract, The criteria for
categorization vary among agencies; however the common
objective is to assure that contract requlrements of high
dollar value and/or major impact potential are subjected to
~appropriate management consideration at selected pointé
throughout the contracting process, The smaller dollar value
short term requirements are generally processed more routinely

and subject to less formal procedures, Although there are
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oenly mincr differences betwecn the categories (from the viewpolnt

of scientists and engineers), the focus of this study is

L2

clearly on major R&D projects,
Finally, it is important to recognize that no attempt

has been made to research all government regulatlons relating

to the contracting process. The basic policy documents of the

bOD, AEC and HASA, the procurement regulations, supplemented

by other pertinent material relating to specific aspects

of contracting from government and non-government .sources

provides the basis for the research,

kzNASA Phased Project Planning Guidelines describe a
major project as follows: a major research or development
project cannot be defined in specific terms, Therefore, a
judgment must be made by the responsible Program O0ffice and
Center operating officials as to whether a particular R&D effort
should be classified as major and therefore subject to specific
approval by the Administrator or his delegate. VWhere there
is uncertainty on whether a project chould be considered as
“"major," the matter should be resolved with the Administrator
or his delegate, A major project normally would have several
of the following characteristics: (1) Reguire significant
Agency resources, through run-out, in terms of manpower/funding/
faciltities, (2) Involve Important relationships with external
organizations, the public, or foreign governments. (3) Usually
encompass design, development, fabricatlon, test and operations,
(4) Require the identification or formation of a special
organizational element which would devote full time to the
execution of the effort,



-CHAPTER L]
EVOLUTION OF THE CONTRACT SYSTEM

Understanding the roles of participants in the goverhment
contracting system requires an appreciation of the fundamental
aspects-of the system itself, The system of contracting
for RsD,_as it presently exists, is a result of an evolution
process tﬂat began in the 18th century and achleved the present
stage only within the last thirty years, The purpose of this
chapter Is to provide perspective on the fundamental developments
over the years wh}ch are the foundation for the system,

The. presentétion begins with a discu;sIon of baslic
concepts which permeate the contract system. MNext, the

legal foundation, the development of laws and regulations

arc reviewed, and finally a brief review of the evolution of

the R&D aspects of the contract system,

Basic Concepts

Contracting versus procurement

The differentiation between the terms .contract and
procurement is an area of confusion and misundefstanding,
The terms are utilized interchangeably in the literature and
in practice; yet, there seems to be some differeﬁt emphasis

of intent,
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Government regulations contribute to the confuslion by
utilizing the terms interchangeably. For example, the
-regulations are almost invarlably entitled "procurement"
while the content applies the term ”contracting.“I The same
is true in the case of laws, executive orders and other
government documents. The definition found in government
reguations for Yprocurement' seems to cover contracting as
well, and is apparently intended to do so since a definition
is not provided for contracting. The NASA defines procurement
as:

"Procurement'" includes purchasing, renting, .

leasing, or otherwise obtalning supplies or

services, It also tncludes all functions that

pertain to the obtaining of suppliés and

services, including description but not

determination of requirements, selectlon and

solicitation of sources, preparation and award

of contract, ang all phases of contract

administration.”’

The term contracting appears to be related to t
transition of R&D work from internal performance to contracted
performance by private concerns, The transition, whlch beﬁan
around 1940 and reached a peak in the 1950's prompted.many‘
congressional and other investigatory reports that used the
term '"contracting-out,' Over a period of time, reference to

purchasing activities associated with major RED efforts

became identified as "contracting" while purchases involving

]The NASA Procurement Regulatlon and Armed Services
Procurement Regulatlons are examples,

ZNASA Procurement Requlation, NPC~500, through Revisior
NO. ]!:l’ p. ]i3o




standard tommodities continued to be identified as '"procurement,"
Reagan addresses the -point in a discussion of "contracting-

out. .M

¢+ s+ » Contracts between government and the private
sector for the.supply of goods and sérvices are,

of course, not new, Office supplies, food, and equipmen
for the -armed forces and the construction of federal
buildings are standard items of procurement,
Contracting out, however, refers not to the purchase
by government of existing products but to arrangements
whereby the nongovernmental contracting party shares
in. the public task of developing something new =

a weapons system, a method of ‘desalinating water,
even, on occasion, policy ideas,

- 1 .

The difference Is basic., VYe do not think of clothling
manufacture as a public task, and thus contracts to
supply army shoes raise no questions about the
delegation of public decisions to private entities,
Foreign policies; missile systems, defense strategies,
reorganization plans for goveirnment agencles, and
resource development policies, however, are inherently
governmental "products," and it is contracts for
research and development in such areas that do con- -
stitute a new relationship, Through such contracts
private organizations share in the shaping of public
business; in turn, many of them become dependent upon
income from public contracts for their continued
existence, creating the possibility, at least, of
governmental leverage over their internal declsions,
Contracting out therefore implies, as simple .
procurement contracting does not, the mixing of govern-
ment with otherwise autonomous private organizations
in ways that blur the line between government and
society - a line that, according to pluralist political
theory, is crucial to the maintenance of democracy.

A]though the traditional term for government purchasing
is "procurement,” the term écontracfing" is most often
utilized in reference to RéD endeavors, For purposes of this
study, however, the terms are considered interchangeable

with the same meéning as provided by the NASA procurement

3Reé§an;'Polit?cs, p. 95,
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regulation,

“‘Advertlsing versus negotiation

There are two baslc methods of contracting within the
federal government, advertising and negotiatlion., All forms
and techniques of contracting fall within these two categories

Formal advertising is the fundamental Ia@ governing all
government purchasing; g]i ﬁurchases by negotlatlion must
fall within one of the speciflc exceptions to basic law. An
act of Congress passed In 1860, the basic law governing all
government purchasing, providedléhat

All purchases and contracts for supplies or services
in any of the Departments of the Government, except
for personal services, when the public exigencles

do not require the immediate delivery of the article
or artlcles, or performance of the service, shall

be made by advertising a sufficient time previocusly
for proposals respecting the same. When immediate
delivery or performance is required by the public
exigency, the 'articies or service required may be
procured by open:purchase or contract at the places,
and in the manner In which such articles are usually
bought and sold, or such services engaged between
individuals, HNo contract or purchase shall hereafter
be made, unless the same be authorized by law or

be under an appropriation adequate to its fulfiilment,
except in the War and Navy Departments, for clothing
subsistence, forage, fuel, quarters, or transportatlion,
which, however, shall nrot exceed the necessitles of
the current year,

The law requires

(a) public advertising for bids responsive to detalled
specification; (b) public opening of the bids at a
specified time and place; and (c} award of the
contract to the lowest responsible bidder complying

see footnote 2 of this chapter

5Danhof, pe 17,
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with the conditions of the advertisement for bids,®
Current requirements remain essentially unchanged with the
exception of the negotiation authorltles for certaln purchases
The law gpverning the DOD and- NASA provides that

+ + « purchases of and contracts for supplies or
services shall be made by formal advertising In all
cases in which the use of such method is feasible and
practicable under the existing conditions and
circumstances, It further provides that, [f the

use of formal advertising is not feasible and’
practicable, negotiatlion of contracts is authorlzed
under certain clrcumstances enumerated therein, . . .
In accordance with this requirement, procurements
shall generally be made by soliciting blds from .
all qualified sources of supplies or services deemed
necessary by the contracting officer to assure full
and free competitlion consistent with ghe procurement
of the required supplies or services,

Formal advertising is conducted in accordance with strict
procedures, The basic steps are

(i) Preparation of the invitation for bids, by
describing the requirements of the. Government
clearly, accurately, and completely, but
avoiding unnecessar!ly restrictive specificatlons
or requirements which might unduly 1imit the
number of bidders, The term "invitation for
bids" means the complete assembly of related
documents, 'whether attached or incorporated by
reference, provided prospective bidders for the
purpose of bidding;

(i11) Publicizing the invitation for bids, through
.distribution to prospective bidders, posting
in public places, and such other means as may
be appropriate, in sufficient time to enable
prospectlve bidders to prepare and submit bids
before the time set for public opening}
_(iii) Submisslon of bids by prospective contractors; and

iv) Awarding the contract, after bids are publicly
opened, to that responsible bidder whose bld,
conforming to the invitation for bids, will be

eDanhof, pp. 17-18

‘7NASA Procurement Requlations, p. 201
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most advantageous to the Governmenf, price and
other factors considered (or rejecting all bids).

8

What are the difficulties inveolved In advertising? VWhy
not -‘formally-.advertise all reqﬁlrements including R&D?
Bastcally, "'the answer to these questions is slimply that many
.procurements, especially for R&D, ds not meet the prerequisltes
.for advertising., For example, one requirement of advertising
Is that only a_fixed-price type of contééct can be awarded.
The problem with fixed-price cogtracts inlan R&ED situaéion is
that the nature of the work is such that realistic cost
estimating is often‘not possible. So, if the government
insists on a fixed=price arrangement, the contractor is
inclined to include contingency factors to offset possible
qonse;vative estimates, The;e are also other reasons that
advertising is not feas{ble or practicab]é in certain situations
For example, the requirement for firm description of the work
essentially rules out situations in th;h the task cannot be
précisely defined in advance. Certainly, when the state-of-
the~art.is being advanced, as is normally the case in R&D,
this criterion cénnot be nmet.

At thls poig} one mlaght reasonably ask what procurements
are suitable for advertising? Pérhaﬁs examples provide the
best answer. Almost all standard equipment readily available

in the commercial market such as furniture, office supplies,

vehicles, and other items for which a deflnitive specificatior

8ibid.

s g g
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is avallable may be advertised providing there are no other
prohibiting: reasons., The military successfully pu}chases by
advertising, many complex equipments such as electronic and
electrical components and in certain situatioﬁs; even hardware
systems, Advertising generally works well for ltems that

are well defined and for which adequate competition exlists,
There are other factors such as time limitations thatia]so
influence the decision regarding adv;rtising versus ﬁegatiation,

but the basic factors are "description and competition.,"

-

Before leaving the discussion on advertisling, comment

should be made about a variation of the straighf fprmal-'

~

advertising method, which broadens the scope of the area t

which advertising may be applied. Two-step formal advertising
helps bridge the gap when the sole problem pre;en£ing formal
advertising is lack of definitive specificatlions, The

procédure and canditions for use are described in the regulations
as follows:

(1} Step one consists of the request for, and sub=
mission, evaluation, and if necessary, discussion
of a technical proposal, without pricing, to
determine the acceptability of the supplies or
services offered. As used in this context, the
word '""techni{cal'" has a broad connotation and
includes engineé}ing approach, speclal manu-
‘facturlng processes, and special testing tech-
niques. When it is necessary in order to clarify
basic technical requirements, related require-
ments such as management approach, manufacturing
plan, or facilities to be utilized may be clarified
“in this step. Conformity to the technical
requirements is resolved in this step, but capacity
and credit . . . are not, Two-step formal
advertisling shall be used in preference to
negotiation when all of the following conditions
are present, unless other factors require the
use of negotiation;
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because of the limitations of the procedure, and the incompati-

bility with the ill-defined requirements which characterlzes

most R&D, negotiation has been authorized in certain circumstance

as an alterante contracting method, Négotiatjon Is the

methpé accounting for the major share of contracted dollars,

afthough advertising accounts for the Iargequuantity'of'items.
Negotiat%on s the process_b} which all contracts, ‘

regardless oF'dollat value, are consummated wilth the exception

of contracts resulting from hdvertisipg procedures, * The‘,.

séatutory-authority to negotiate contracts results from

difficulties encountered over the years in attempting to adheré

to. the stringent rules of advertising which are incompatiblie’
with the realities of the situation,  The relevant negotiation
exceptions to formal advertising are

« + « purchase of or contracts for any service by
a universlty, college, or other educational insti-
tution; « + « for property or servlices for which it i
Impracticable to obtain.competition; for property or
services that [arel determined to be for experimental
developmental, or research work, or for making or
-furnishing property for experiment, test, development
or research; . + « [for] technical equipment whose
standardization and the interchangeability of whose
parts are necessary in the public interest and
whose procurement by negotlation is necessary to
assure that standardization and interchangeability;
[for] . ., . technical or special property . . .
fwhich] requires a substantial initial investment
or an extended period of preparation for manufacture,
and for which . . . formal advertising and competitiv
" bidding might requlire duplication of investment or
preparation already made or would unduly delay the
procurement of that property; [and if] the interest
of industrial mobilization or of national defense In
maintalning active engineering, research and develop-
ment would otherwise be subserved.
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Negotiation does not preclude competition, althougu «
lack of adequate competitlion is jhstification for negotiation.
The government has the same obligation to obtain competition

when possible in a negotlatlon sttuation as in am advertised
procurement, The followlng quotation from government regulations
itlustrates the environment wlthin which negotiated procurements
are.processed:

In all negotiated.procurements in excess of $2,500

in which rates or prices are not fixed by law or

"rvegulation and in which time of delivery will

permit, proposals shall be solicited from the

maximum number of qualified sources consistent

with the nature and requifements of the supplies: o,

~services to be procured, ’

Negotiation provides flexibility for the contractling
parties to jointly resolve the problems encountered in developing
mutually acceptable terms. It also enables the govermment to
contract for work that cannot be well defined in advance by
providing the flexibility of a variety of contractual arrange-
ments, This is an especidlly important advantage in contracting
for RED since advance definition of the work is normally
‘not possible,

Negotiation faclilitates utilization of the terms and
arrangement most appropriate and advantageous for the situation
at hand. The prices and other terms, of a negotiated contract
are tallored to the requirements of the particular procurement,

Essentailly all government expenditures by the government

for R&D work are through the negotiation medium of contracting.,

'NASA Procurement Regulations, p. 3
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The agencies that account for 98 percent of the expend!tures12
rely heavily on the technique of negotiation. For example,
AEC's contracts are almost exclusively the negotiated cost-

plus-fixed~-fee type,]3 the DOD places 80 percent of its contracts

through negotiation,]h and the NMASA=MSC awarded 97 percent
of its contract dollars by negotiation in FY 69,1°
16

Development of Laws and Regulations

The Constitution

The President of the Unlted States, in his dual capac,.,
as the Chief Exécutive Cfficer and Commapder-in*ChTef, is
‘responsible for_thé direction of government purchasing functions
Article 1, Section 8 of the Constitution authorizes Congress
to enact laws affecting military prdcuremeﬁt as one of the six
specific war power grants, This particular war)power‘grant-
also ;tates that Congress shal} have.the right to ralse and
support armies but that no appropriation for this pgrpése shall
be for a period longer than 2 years, The two=year provision
has been interpreted to apply to such Items as clothing,

subsistence and pay but not to means for attack or defense,

12Danhof,.p. 169,

3
Tybout, p. 10,

\cDonald, p. A=5-1,

15NASA,‘ Annual Procurement Report Fiscal Year 1969
(Houston, Texas: Hanned Spacecratt Cehter, Dec., 1963),
Rn 1}80 J

Isuuch of the material in this section is based on
information contained in McDonald's Government. Congracts,
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Congress controls procurement by controlling the épprOprIations

to support it, a power specifically granted by the Constitutlon,

“‘Earty Statutes

in 1792 the Department of the Treasury was glven reSpons{-
bility for purchases for the Army., A Purveyor of Public Supplies
was established in the Treasury in 1795 to éct as the Go;ernhent's
purchasing agent., Congress declared in 1798, that "all
purchases and contracts for supplies or services for the
military and naval service of the Unlted States shall be made
by:or under the direction of the chlef officers of the Depart-
ment of War and Navy.respectively,'" The gurveyor of Public
Supplies stllV remained responsible, however, for executing
the orders received from the miltitary departments, The
first record of procurement problems indicates they resulted
from activities of Congressmen In securing Government contract:
for friends., 1In 1808 a law was passed requiring a clause In -
government contracts to state that no member of‘Congress might
benefif from the contract, Thls prohibition still exists
and the clau;e is included in;é]! government contracts,

[The "0fficials Not to Benefit" Clause, ASPR 7-103,19.]

Development of Competitive Biddiné-

The ethics of both public off%cials'and business flrms
in the early days of the Republic-left much to be des}red‘
Accusations of graft and favoritism In the award of governmer
_contracts were common, Congress soon realized that the oh]y

effective way to prevent abuses was to require that purchases
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be made by competitiocn in the open market. Over a period of
'~ years a series‘of statutes extended the requirements for
competitive bidding to all government purchases with only
timited exceptions,

- An Act of March 3, 1809, established a general requiremen
that formal advertislng be uéeﬁ.?n the‘procureﬁent of supplies
and services, Thilswas the first in a series of Acts which
xas to lead to the establishment of forma]<a5vertising as
thé method for essentially all goverﬂment purchasing. This
statute provided that all purchaseg and contracts by t@e '
Secretaries of the Treasury, War and Navy would be made “eithe
by open purchase or by previously advertising for proposals’
respecting the same,"’ Other Acts passed in 18&2‘an§‘18h3
exteddé& the requirement for formal advertising; requiring
the use.of éealed proposaPs; public b}d'Openipgs énd satis-
factory ;ecurity foé_performance. - )

The Civil Sundry Appropriations Act of March 2, 1861,
was the fundamental'procuremeﬂﬁ regulation under which the
Civil War was %6ught, Problems arose éarly in the war over
the use o% formal advertised procurement procedures and
exceptions to Its use led to .recriminations with regard to
war profiteering and excessive profits, Both the MNorth and
the Soufh_were'piagﬁed by profiteering contractors, and
scandals early in_the war caused major shake-ups in the
Administration of the North.

Upon revislon and amendment in 187h% and 1878; the Civil

Sundry Appropriations Act became known as Revised Statute 3709
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In 1910, this Act was agdin revised re-emphasizing formal
advertising as the required method of procurement; however excep~-
tions permitting negotiatlon were provided for

(1) Emergency purchases in the event of a pubiic emergency.
(2) Purchases less than $500, |If negotiation was used,
however, the approval of the Secretary of War was
required in all cases over $100,° ]

Procurement from the Federal Prision [Inidustry,
Procurement of horses and mules,

Purchase of proprietary items,

Procurement of medical supplies,

Procurement of classified items,

Purchase of bunting.

Purchase of dies and gauges,

Carn tam T T T g T
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R, S. 3709 was, with its émendments, the standara regutlation
governing defense contracting until replaced by the Armed

Services Procurement Act in 1947,

~ VWorld War |

| When World War | began, the War and Névy Departments
attempted to comply with the rigld gompetitive bid system
rEquiréd.by R. S¢ 3709. However, circumstances %or;ed a
shift to negotiation for many item§. Formal advert}éing was.
used almost exclusively, however, in the purchasé of étandgrd
items. Shortage of facilities and lack of centralized control
of the %urchasing activities of. the War and Navy Dep;rtments
led to Intense competition between the Departments and with
the civilian economy. The use of cost plus percentége of
cost contracting resulted in considerab}e abuse since it
provided an incentive for.waste and inefficiency in performing_

contracts.,
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Post World War |

World War I'experience with advertising revealed its
failure as an effective method of procurement in emérgency
sttuations. Also, the cohpétition'between the Services
indicated that more centralized direction of procurement was
needed, Uﬁfortunately, rather thanm using tHese lessons to

develop effective procurement practices and procedures, the

period was one of recrimination ‘and accusations agalnst

profit-making enterprise.
The War Policies Commission was established in 1930.

to study and cdns!der.amending'the Constltution to provide that

-private property may be taken by Congfess for public use

during war, methods of equalizing the burdens-and to removing
the profits of war, ;nd a study of policies to be pursued ir
the event of war, A‘Senate Committee established in 1934,
the '"Nye Committee,” was to Investiéate the posslbil{ty of the
government monopolizing the manufacture of munitions, Con;iderv
able attention was also given to the possibilities of lgmitihg
profits by pricé controlhand taxation.

~ The Nye Committee also spent considerable time reviewing
the industrial mobilizat!on'é]an of the War Department, This
plan p;OPOSed the use of a decentra]fzed procurement system
and provided for purchasing of specialized equipment without
advertising. .The War Department proposed.the use of two
t*pes of contractsj a standard fixed price type for commercial

supplies and simple construction, and a redeterminable form

for noncommercial items and major construction. The redetermin-

able contract provides for government audit and payment to the
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contractor of all allowed costs of performance, . The final
com;ensathwis baged on the approyed cost of performance plus
a ppofit'based on _ a reﬁta] charge for the part of thcfalaﬁt
involved in the contracts

"-Congressional interest In war profiteering is evidenced
>y the fact that durfng a 20-year period between World War |
and WOrla War 11, 200 bills and resolutions were coqs{dered
which were designed to limit profité. However, few éhénges
tere actually made In‘procurement practices; The basic
conflict between the interest of.Conéressfin p;evantiag
srocurement abuses .and restricf}ng war proflts, and the
interest of the VYar andﬂﬂgvy Departments {n the winping
af a war was not nesoiveé;- The Unjted States entefgd
dorld War 1l with a procurement system gogerned.by'ugdigested.
aﬁd uncoordinatathegisTaiion.' S@atuées, many ?rchalc and
conflicting, had accumulated over a period of ﬁorg than 100
years. In the aégregate, they presented serlous obstacles to
efficlent and speedy pur;has?ng necessary in a major war. The
situation was complicated by the fact that the War an& Navy

bepartments were reiuctaqt‘to give up the protect{on 6%
formal -advertising.after experiencing the criticism of-
excessive p}ofiés

Some of the areas covered by special statutes were
a!most.ridiculéus; others,'désigned to serve a purpose in
péace time,wgré outmoded in a war situation, Some were

designed solely to protect special interests, Shoes,and

brushes had to be purchased from the Federal Penitentiary;
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brooms and mops had to be purchased from nonproflt agencile

for the blind unless purchased for use outside the Unlted
States, Hemp and steel had to be purchased from-domestic
sources unless it had first been advertised for 30 days in

two éaily newspapers in New York City, Special statutes
requlred pﬁbiic competition for the purchase of guns,

steel and armor. Shells and projectiles could be purchase
only after proposals had been sent iomall manufacturers of
'the§e items, To make purchases in the District of.Col;mbi

it was firs£ ne&essary to advertise in 'one daily and one
weekly newspaper of each of the two principal political ‘
parties' and in "one dally and one weekly neutral newspaper,'
The only constructive‘piece of legisltation developed during

the period betwaén World War | and World War 11 was an
'authérization in 1926 that permitted contracts for experimental
aircraft to be awarded on the basis of design competitlon rather

than price competition,

World War 11

In 1937, Congress, with the consent of the President,

passed the Neutrality Act with the avowed intention of keeping
" the United States out of the war. As ghe extent of the catastrophe
became evident, however, it'became necessary for the Unlted
States to choose sides, lncrea;ed emphasis on national defense
led to a series of actions which slowly paved the way for

the procurementspractices of World War 11 which, with some
modificatlon, were to become the regulations under which

contracts are currently awarded,
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The major change was the transition from mandatory use
gf formal advertising to across—thewboard application of negoti
tion.procedures, Another area of change, part and parcel of
the first, was to provide'flexibilit§ in pricling p}océdures,
perm}tting greater Qse of cost re{mbursement contracts, ‘

The slow transition from advertised procurement to.the
authorizatﬁon for negotiated contracts s attrlbutable
primarily to exper}ence w!th‘excesgfve profits and feér.o%
favoritism and g;aft.: A series of laws, discussed below,-
gradually eased the restrictions of RS 37094

(1) The Public Norks Act of Aprll 25, 1933, authorized
negot;atton for construction of public works prOJeCtS locate
outside the .continental limits of the United States, and tﬁe
use of cost plus fixed fee contrac&s‘with fee Iimifations of
10 pefcént of estiméted'costs. The Act ‘also authorized. the
employment, by negotTat:on, of outsrde architectural and
‘éng!neering firms for the preparation of designs, plans an&
specifications for public works‘projects and:construction
of ships and alrcraft, -

‘ (2) An Act of July 13, 1939, authorized the War Departn

to negotiate_for procurement of‘aircraft parts, instruments

and accessories without regard to advertisipé when the
classified nature was such that they cﬁu]d not be publiciy
divulged, However, an award could be ma@é only after solicita-
tion of at least three reputable firms, ‘

(3) The Multiple Awards Act of‘ﬁaréh, 1940, authorized

the Secretary of War to award contracts for aircraft, alrcraft.
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parts and accessories to the three lowest bidders, thereby
dividing the work and gvoid!ng ovefload‘of af;craft productran
facilities,

. (&) fhé'Treasury was authorizéq by -a National Defense
Suppjeméntal Appropriations Act of‘June_26,‘19h0, to‘deviate
from the bidding procedures of RS 3709 in the purchase of
strategic materials. ‘

(5) An Act of June 28, 1940, known as the "Expedliting
Act ¥ authorfzed.advance paymeﬁts to contractors of up to
30 peﬁcent of t%e contract pric@m_ It also authorized';ontracir
for acquisition,; construction, ‘repair of alteration of naval
vesselg or aircraft to be made by negotigtion without regard
to requirements for advertising.,

(6) An Act. of July 2, 1840, pe}mitted the Secretary of
War to enter into such contracts -and amendments as deeméd
necessary'fo construct .government-owned fac!]itieg and to
provide for their operation witﬁ or without advertising.’

Each of the Acts prohibited use of cost plus percentggé
of cost contracts, Where cost~p!;s-fixedvfee contracts were
permitted, the fees were generally limited to a maximum of
6 or 7 percent of the estimated cost, Even though Congress
re!uctantry—granted exceptions to’the use of formal advertising
p}ocedurds, it maintained the position that advertiging is the

preferred method of puxchasiné.

The First War Powers "Act

After declaration of war in December, 1941, the First
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War Powers Act; signed‘by the President December 18, 1941,
removed most of the traditional restrictinos on procurement
activities of the government. It authorized departmeﬁts and
agencies engaged in the w%r effort to enter into contracts

and modifications of contracts, and to-make advance, progress
and other payments without regard to the provision of iaw
relating to the making, peéformance} amendment or modiflcation
of .contracts, whenever such actlon would facilitate the -
prosecution of the war. On December 27, f9h1, Executive. Order
9001 authorized the War agd:Navy Departmeﬁté and the U, S,- .
Maritime Commission to exercise the full powérs contemplated
by Congress }n the. First War Powers Aéte_

_Even with this directive séﬁe depaffments confﬁnued the
use of competitive bidding. Finally on March 3, 1942, War
E};duction Board Di}eciiye Ho, 2 directed the abandonmepf
of procurement by compefitive bidding and keduire& that all
contracts be aﬁarded by negotiation, The directive emphasized
three criteria to be applied to the-placémént o% ;ontracts.
First, priméry emphasis was to be on delivefy; second, °
contracts for the more difficult Itéms would be placed with
concérns posséssing Ehe'necessaTy épginE§ripg, managerial
andiphysical resources, with the less complex items going to
small business firms; and f%nal?y, ‘contracts were to be
placed with firmé requiring the least amount éf new facllities

and equipment for performance,
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Pricing Problems

The lack of interest in close pricing and protit control
led to unfortunaté results, Céntractors 500N récbgn?zed that
the percentage of profit which they could retain, wgiié

theoretically based én efficiency and economy of performance,
in actual practlice became a percentage of cost incurred.
Thi's provided an ‘incentive to spend as much monéy as was made
avallable; and, in a more limited fashion, had the same_qffec
as the cost-plus~percentage~of-cost contracts ﬁsed in World
War 1, - Concern by the Of%lce»of Price Administration {oPA)

~ over whethér'or'not defense material should be put under pric
contrel and examptés_of excessive profits led to a re-evaluation
of prié?ng policy, wiph the conc1us{on that the objective of
negotiation and renegotiation was to secure economy in labor,
materiéis'and pignt facilities, rather than control or

recapture of profits,

The Tryon Conference-

In October, 1542, the War Department held a conference

at Tryon, North Carolina, to formulaté new policies based

on war experience. The objective of the conference‘was to

promote more efficient use of labor, material and plant
“fpcPTitiés,‘tb”1imit profits to reasonable levels, and to

prevent inflation. During the conference, the Yar Department

reasserted its'determination to secure equipment at the lowest

possible cost, ﬁersuading the OPA to refrain frém extending

pricce regulations into the military field, It was recognized
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however that controls were necessary to keep prices close to
costs and that close pric}ng and application of the best type
of contract was a better method of price contrel than

regulations, The -conference recommended continuéd use of fixed

price type contracts and close estimating.

Enforcement Powers

Ea}Iy in the war it was determined that the suggestions
advanced In the thirties regarding nationalization of munitions
manufacture would not be followed; instead, voluntary methods
would be utilized wherever possible,. War is a geller's market
however, and ft was recognized that voluntary methods:wogld
not alhays achieve tﬁe objective, For thls reago&, Céngress

provided mandatory powers which were rarely used, but acted

Ay

as a deterrent to unreasonable demands from contractors.
These powers were:

(1} An Act of October 16, 1941, as amended gave wiue
government power to requisition personal property.

(2) The Selective Training and Service Act of September 16,
1940, authorized the government to issue mandatory
orders requiring persons to produce products of the
type- which they usually produced or were capable of
producing.

(3) The Revenue Act of 1943 gave the Government the
right to issue an order establishing fair and-
reasonable prices for future delivery in the event
such prices could not.-be negotiated,

(4) Title 3 of the Second War Powers Act of March 27,
1942, gave the government the right to establish
priorities and allocetlon powers. ' '

(5)-Title 8 of te Second War Powers Act authorized the
"government to inspect plants and to audit and inspect
the records of contractors,
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The use of priorities and allocations under Title 3 of
the Second War Powers Act had more substantial effects than
the other powers-and was far simpler to admlnister. It
essentially compélleq firms to accept orders for goods even
though they might object, since without défeﬁse-contracts they
were unable to secure necessary materials and supplies'to contin

in business,

Contract Settlement Act

During the war shifts In procurement requlrements
_nec;ssitated cancelling of many contracts. To provide-a.
method of settlement in these cases, a termination clause
was included in contr%cts which provided for hegofiéted:
settlemgnt of termination claims. The clause a}so provldeﬁ
a formuiat%or compensation in the event of fallure to reqch.
agreement, -However, there was a lack of uniformity in-

. practices among the services, For this reason, the Joint
Contract Termbnation Bqard, created in-1943, developed a

uniform termination clause and statemeﬁt of principles for
determination of costs upon termination., In anticipation o

the end of the wédr Congress passed the Cdntrgct Settlement

Act of 19hk to insure uniform and naﬁid settlement of terminated
:contrécts. The Act provideﬁ a uniform termination procedures
and cost principles %or compensation of contractors. The Act
also contaitned provisions ﬁhich provided for recognlition of
claims by contractors who had acted without a contract, relylng

upon the apparent authority of an officer or agency,
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The majority of the laws and orders passed in World War 11
were temporary, necessitating a return; at the end-of the war,
to fﬁe provisions of R. S, 3709-wt£h its emphasfs on competitive
bidding, Thenwar,'however,'had demonstrated the inefficicncy

. of dgmpetitive bidding.in times of national emergehcy and the
senvices: had demonsﬁrated that negotiation could be effectivel
used in.;wardipg contracts., Uncertain conditions after World
War Il also argued against reversion to business-as-usual which
had taken place after World Vaf I. .Accordinély, the War Production
Board recommended in November f9h5, that governﬁenf agencles
propose new ieg!slaﬁion to:take effect upbn'éxéiration of the
emergency procurement aﬁthority.' Thée Board recommend;d that
formal advertising be recognized as thé pfeferrqd method of
procurement but that provision also bé ﬁadé'ﬁof authorit&_to
negotiate pricg'and other terms wﬁen ciréuﬁstances required;
and that formal adveft{sing be,difpensed wj;h.du?iné nation%l
emergencies, A bill was prepared én&int}oducted in tﬁe BBth‘
Congress on January 7, 1947,7as H. R, 1366, the Armed Services
Erocuremené Bill. This blll'pulled tpgexher.aJl DOD procuremén
authorify, and replaced tHe former laws; all in one statute.

*The Bill was approved by the-Pre;iaent bn February 19, 1948,
as Public Law 113 of the 80th Congress, and became known as

.fhe Armed Sérvices Procurement Act of 1947(ASPA), The Act
states that formal advertising Is the preferred method of

procurement; however, it authorizes negotiation where circum=-

stances require a departure, The Act also provides for the

1


http:inefficien.cy

T4

use of the type of contract best suited to the circumstances,
permits advance payments, and provides for jolnt procurement
betwéén the services,

- The Act sets forth 17 exceptions to the requirement- for
formal advert}sing, including many of those allowed-as
exceptions to R, S, 3709, and others resdlt}ng frém*experienge
during the war, The exceptions are’

(1) When determined to be necessary in-the pubiic-
interest during the period of a national emergenc
declared by the President or by Congress,

(2) When the public exigency will not permit delay
incident to advertising. ) o

(3) When the aggregate amount involved does not excee
$1,000, .

(1) For personal or professional services,

(5) For any services to be rendered by a unlversity,
college or other educational institutions,

(6) When supplies and Services are to be procured for

; use outside the Unlted States and its possess!ons

(7) For medicines and medical supplies.

(8) For supplies purchased for authorlzed resale.

(9} For perishable supplies. .

{10) For supplies or services for which it is impractical
to secure competition, i

(11) When the agency head determines that the purchase
or contract is for experimental, developmental
or research work or for the manufacture or
furnishing of supplies for experimentation,
development, research or testing.

(12} For suppltes or services purchase of which should
not be disclosed for security reasons,

(13) For technical equipment necessary in order to
insure standardization and interchangeability
of parts necessary in the public interest,

(14) fFor technical or specialized supplies requirine

" substantial initial Tnvestment or an extended
perfod of preparatlon for manufacture when
competitive bidding might require duplication
of investment or preparation already made or
would unduly delay procurement,

(15) When the bid prices received as a result of
advertising are unreasonable or have not been
independently arrived at in open competition,

(16) To make or keep available a supplier in the Interest
of national defense to meet a national emergency or
in the interest of industrial mobilization.
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(17} As otherwise authorized by law,

‘‘Arnied ‘Servlces Procurement Regulation '(ASPR)

-The Deparfment‘of pefense (Army, Navy and Air .Force)
formulated policy and regylat[ons under the Armed Services
Procurement Act which was published as the Armed Servicés
Procﬁremﬁnt Regulation (ASPR}, Thils Regulation, ?he basic
procuremenf doc;ment for-the military, is divided into the

following seventeen sections:

| Generzl Provisions X  Bonds and Insurance
I Procurement by Formal ~ X1 Federal, State and
Advertising ) "Local Taxes

LI _Procurement by Negotiation X!
LV Special Types and Methods X!i
. ~of Procurement X1

{ Labor I
I Government Property
V Inspection and

V Intéer~Departmental " Acceptance’
Procurement . XV Céntract. fost
V.l Foreign Purchases . Principles’

Vif Contract Clauses and Forms XVI Procurement Forms
Vill Termination of Contracts XVi! ' Extraordinary Action
i Patents, Copyrights to facilitate the

and Technical Data “~tlonal Defense

Other Federal Regulations

While the ASPR was the catalyst, procurement regulations
for all feéderal agencies and department§ are now publisbeﬂ fn
the Code of Féderal Regulations féFR). The first chaﬁter of
the CFR's provfdes th; basic p}bqurement regulations and-
gubsequent cﬁapters deal with individual agencies. The ASPR's
-are also pub]ished.in the éFR}g as Tft]e‘32 CFR 1,100 through

9,00 (Parts 1 through 30_)“7

17The Federal Procurement Regulation System Is published
in various chaptersof Title 41 of the CFR., Pertinent references
are: Chapter ! - Federal Procurement Regulations = 41 CFR
1-1000; Chapter 2' - Federal Aviztion Adminlstration = 41 CFR
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With minor exception the procurement rules are the same
for the DOD, AEC, and NASA, The major exception is the AEL

provisions for directed sources of supply and special indemni-

fication of contractors,

- The military departments, AEC, and NASA have followed
the .customary practice of issuing Implementing }nstructions
for the basic procurement faws; However the AIr Force has
recently decided to discontinue the practice.and rely on the

ASPR completely.18 A comparative analysis of the regulations

shows that

The basic material on pricing, proposal preparation,
cost and price analysis, types of contracts, standard
terms and conditions {with the exception of patents
and data), inspection, property, subcontracts,
contract administration, termination and renegotiatdon
Is applic?gle, with minor exceptions, to all three
agencles,

2-1,101; Chapter 3 - Department of Health, Education and

Welfare < 41 CFR 2-1,101; Chapter 4 - Department of Agriculture -
k1 CFR 2-1,101; Chapter 5 - General Services Administration =~
k1 CFR 5~1,000; Chapter.6 - Department of State - 41 CFR 6-1,101:
Chapter- 7 - Agency for International Development - 41 CFR
6-1,101; Chapter 8 ~ Veterans Administration - 41 CFR 6-1,101;
Chapter 9 - Atomic Energy Commission - 41 CFR 6-1,101;

Chapter 10. - Department of Treasury - 41 CFR 6<1,101;

Chapter 12 - Department of Transportation - 41 CFR 6-1,10134.
Chapter 12B - Coast Guard (Department of Transportation) =

41 CFR 6-1,101; Chapter 13 - Department of Commerce - 41 CFR
6-1.101; Chapter 14 ~ Department of Interior = 41 CFR 6-1,101}
Chapter 18 -~ National Aeronautics and Space Administration -

41 CFR 18~1,100; Chapter 19 - United States Information Agency -
Ly CFR 19-1.000; Chapter 22 - Office of Economic Opportunity =

41 CFR 19-1.000; Chapter 24 - Department of Housing and Urban
Development ~ 41 CFR 19-1,000; Chapter 25 - National Science
Foundation ~ 41 CFR 19-1,000; Chapter 29 =~ Department of Labor =

41 CFR 19-1.000; Chapter 39 = Post Office Department - 41 CFR
19"].000 -

3Air Force Regulation 5-10, September 1969,

aMcDonaId, p. A-1-~16,
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Evolution of RED Contractingzo
The system of contracting for government RED is a

relatively recent development, There was little need for a
contracting capability prior to 1940 because the government
conducted essentially ;1] ReD internally, However, during World
War 11 a. trend toward “contract}ng-out” emerged which has ‘
continued to the present, This phenomenon generated a need
for a system of contrgcttng'that-is more compatibqé-wiéh the
ill-dgf{ned, complex requirements of the RED envirohmentl The
purpose of this section is to review the highfights of the

evolution of the R&D contract system,

The Fundamental Law in Practice

The fundamental law governing procurement of §upp1ies
and non-personal services, except for war periods, until 1947
was an act of Congress passed in 1360. The act required that
all purchases by the government be made by advertis!ng‘anq
compeFitive bidding. The system was practical and‘é%fect{ve
so Ioné as the purchases involved ite%s for which'pfeéise
_Specificatlons.could be developeds In the 1800's and early
1900's gévernment'contracting was almost entiéely concerned
"~ with stapdara commodities and services which could be purchased
on the basis of Iowesé price. The major exceptions were
emergencies resﬁltipg from war activities where expediency

was the prime criteria.

2OPortioné of the material in thls section are based
on information contained in Danhof,
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Universal application of the adveétislng fechniqua worked
reasonably well until the government began to encounter
situations that could not be defined in advance, The préblem
became particularty burdeﬁsome in the early 1920's when the
military elected to suppori alreraft deveLopment; In 1924
House Committge congludea that the system of compe?itIVe
bidding was destructive and recommended Congress pass a'la\
to permlt procurement of alrcraft equipment by negotlation.
The .MATr Corps Act" was finally passed in 1926 providing
flexibility to purchase items for expe;imental‘purposes by‘
negotiation.

The services attempted to comply with the Act by holding
désign competitions, However, this technlique provéd ;nsati;-
factory because the manufacturing capability of céﬁt}éétors
could not be judged by the quality of-¥he specificatiéns-éhéy:
produced, The problems with design competPtfon-évenfu;1ly
lead to purchase by "saﬁp!e,” THLS was a practiée of buying
alrcraft on 'the basis of a-sample provided by the contractor,
tn the 1930's the sample-techn!que was the principai method
of purchasing experimental aircraft, However, in 1939 the
procedure was largely abandoned because it was too time=- -
consuming, particulariy-in view of the threat of war. A
trend:-then developed wherein design cémpetitions were limlted
to firms considered qualifiéd to produce the aircraft, Thls
technique evolved as the primary contracting method for R&D
aircraft, weapons and other equipment duridg‘world-Wér M.

- By the tlate 1930's it was obvious that the country was
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in danger of another war and that greater p}ocurehent
_flexibility_was needed, The National Defense Expediting Act -
of 1940 was a partial answer, enabling the services to utlilize
the technique of negotiation and fixed price or-cést plus

fixed fee cantract arrangements, In addition, it provided fgr
aavance payments and authorized the government to furnish .
facitities to contractors when«necess;ry for contract performancef
The War Powers Act of 194 prbvided_even more flexibility

by giving the President power to authorlize contractlng[w?thoqt
regard to the laws relating to performance an& other constra%nts
as long as the contracts facilitated prosecution of the war,

This authority was granted to the War and Havy Departments by

Executive Order (EO) 9001 in December 1941,

Transition - Government to Industry

The beginning of the transitioﬁ‘from government personne
conducting R&D to contracting for the work was establishment
in 1940 of the Mational Defense Research Committee (NDRC).
The Committee was responsible for correlation and support of
scientific research in the mechanisms of warfate, except for
problems of fiight, which were handled by the National
Advisory Committee for Aeronautics {(NACA), |In addition,

NDRC supplemented the experimental and research acti;ities of
the War and Navy Depar£ments. NDRC quickly establ%shed a pollcey
of operating primarily through-contracts, a policy continue

By their suecessor, the 0ffice of Scientific Research and

Development (OSRD).
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OSRD's principal function was to determine the feaslbility
of projects and to identify organizations with capability for
implémentation. However, over the war years OSRD was also a
substantial contracting force expending over $500 million
dollars on RE&D contracts. ‘Hany major projects, including th
atomic energy program, were initiated by OSRD and continued
by other departme&ts and agencles,

While OSRD played a major role'in contracting for Ré&D,
many other organizations were also heavlly Envolved‘in thﬁs
facet of government business. The War and Navy Departments
in particular were big sponsors of contracted R§D, The
total federal R&D expenditures in the 1940=1944 pérlod were
almest 2 billion dollars, most of whléﬁ ;as exﬁended.throﬁgh

the contract wmedium,

Post~war Contracting Problems

In the trajsition from war to peacetime conditions
immediately following WOrla Har 11, there was‘mucﬂ concern
‘regarding government's future role in RE&ED anq how it should
be Implemented, Congressional feeling was targely in favor
of maintaining a strong fndustrial base by continulng the
contract and grant trend of the war vears., Other problems,
including the nature.of procurement authorit? for the agencl
and methods of contracting, also plagued the policy makers’
Huring this period.

0SRD was dissolved in 1946 but the Office of Naval

Research (OMR) was reestablished and took the lead in contractln
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for R&D in areas related to the NMavy's responsibility., Most
of the major prpgréms inftiated by OSRD were continued by the
milifary and other agencles. The A}my vwas eSpecjall; active
in the area of university grants- and contracts, For éxampie,
the Massachusetts Institute of Techﬁoiogy Research Laboratory
of Electronics, Jet Propulsion Laboratory, and electronics
development at the-Un!versIgy of Pennsylvania were éi] Army-—
contracted projects, |
Although federal organizations were establishég to cope
with post-war R&D activitles, the procurement authority
question continued to linger. The Var and Nagy Departﬁents'
strong desire for the flexibility of the War Powers Act‘was
ref]ected in a jointly drafted bill which recoqn|zed the
problems of contracttng for RE&D -under the fornal a@vertising
procedures, The bil]l was passed in 1947, with on{y stight
modification, as the Armed Services Procurement Act (ASPA).
The ASPA was a major breakthrough in the world of-béntractfnv.
Although it contfnUed the fundamental.philosophy of the 1860°
_Act with regard to advertising, it also providea several
excéptions by which contracts could be negotiated, Basicalfy,
' the Act permitted negotiation when the circumstances of the
particular situation are such that advertising is not feasible,
Procurement flexibility was further eﬁhénced in 1948 by a
bil]l entitled "To Facilitate the Performance of Reéearch
an& Development York." This bill authorized lorg term
contracts {(up to 5 years), the furnishing of test equipment

to contractors, indemnification of contractors agalinst loss
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in certaln RED work, and simplification of administrative
procedures, - Civilian agencies, Including the AEC, were glven
essentially the same authority as the military by the 1945
Federal Property and Administrative Service Act, The NASA's
statutory procurement authoéiiy is thé same as that of the

military departments, the ASPA of 1947.21

" MContracting-0ut" Philosophy Questioned

After the war most congressional actlion favored continuation
of the “contracting;out” phi-losophy; however, certa{n elements
supported the civil servant solution, Edward Condon, Dlrector
of the Natlonal Bureau of Standards, expressed the view that
contracting was an invasion of civil service legislation anc
ﬁrged reform in civil service pay and administrative rules
to enhance internal caﬁability. However, the military
and most clvilian agencies pushed for continuation of the
contracting re]ationéhips_that had developed during the war,
The m{litary position was finally consolidated in 1949 when
" the Secretary of Defense established a policy that would
assign to government owned laboratories only those projects
that cannot be contracted for with academic or industr}al
organlzations. The major civilian agencles such
as the AEC and HASA have also relied heavily on confracting

as a major method of R&D program implementation.

2lsee footnote h0 in Chapter I,
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" The ‘Growth of 'ReED ‘Expenditures

STnceaPSAO'federal expenditures for RED experienced a
phenomenal growth; from slightly under 1 .milllon dollars to
about 17 biltlion annually in 1968, in the same perlod the ratio
oflgovernment in-house RE&D activ?ties_to centretted out. work
changed from almsot 100 percent government to an 50/20 split
in Eavot of‘contractihg. Contracting has become a dominant
method ot program implementation, earticefarJy in the larger
departments and agencles. Thls trend has -been encouraged by
the Congress to the point ot actually requirling certéin areas
to be imp!emented by contract., The growth in contract%ng as
a philosophy -of management has also been influenced by factor
such as clvil service pay scales and the greater flerlblllty
of the industrial sector for obtaining personnel and other

resources,

Bureau of the Budget Guidelines

Post-war emphasis on contracting has not escaped criticlsm,
The General Accounting Office (GA0) and the Civil Service
Commission (CSC), particularly, have waged impresslve eatttes
ré fator of more government involvement in R&D,. "gome of the
more substantive arguments were that non-delegable functions
are given to contractors, eed that conttecting is utilized to
cireumvent eereonnel cellings imposed by Congress,

In 1961 the Bureau ef the Budget (BOB}\attempted to
Ering reason into the contracting environeent by establishing

"guidelines for contracting" in a circular entitled "Use of
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Hanagement;and Operat{ng Contracts," The circular took the
position that contracts were'unsultable unless (1) contractor
operations would be more economical than direct operations,

or (2) the probably higher cost of a contractor would be out-
weighed by 'increased effectiveness of operation, or (3) the
agency had no essential need for the in-service capability which
would be écquired if _agency ﬁersonnel performed the function,

or (ﬁ) the agency did not-have a capablility of the standard

of excellence required, or (5} to assume full management
re;ponsibi]it?. The circular also listed a number of specific

functions that were not appropriate for contracting.

The Bell Report

In the earié 1960's Congressional uneasiness with the
manneér in which RED programs were adﬁin}stered was a factor
in a major reegamWnation of contracting policies, The
objective of the review was to estab]ish-better rational'for
use of contracts and their relationship to In~house activity.
The main focus pf the review wa; through a Présiﬂential Task
Force chaired by David Bell, then Director of the BOB, The
Bell report conflrmed %he necessity for government to rely
on the privéte sector for a.major share of its scientific and
technical work,-and substantiated the wisdom of R&D contractir
poliéies that bhad evolved since 1940, 1t also emphasized
the importance of developing and maintaining in-house capabifi
as a device for improving management skills for administering

"RED contracts,
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To summarize, the decades slince 1940 have witnessed a
transition in long-established policia; of the government
accomplishing R&D wlith its own personnel to a new method of
program implementation, the medium Sf conﬁa@ct%ng._ in tha‘
evolutionary proces%, the method of contréc;?ng has also
changed from formal advertising and fixed price contracts to
) negotiati?n and cost reimbursement arrangements. Contracting
is nmow, in most federal agencies, %Irmly established as a
primary management philosophy. tomplex and important acﬁfevew
ments have been made through this medlum as evidenced by the
atomic ene;gy program, the weapéndary of the military, and the

NASA manned spaceflight programs.



CHAPTER 111

FEDERAL!SH BY CONTRACT

The Modern System for Research and Development

The system of contracting for RéD that has evg!ved since
1940 is one of the most complex, important, and dgast understood
aspects of all governmental operations. |Its efféct is.‘
poelitical, ecsnomic and social, reaching into essentially
every facet of pub}ic.and.private 1ife iﬁ the United Sta?es.
The contract system although of relatively recent orlgin is
now the dominaﬁt method of R&D implementat{oﬁ in thé govern-
'ment.1 While the.subjecti}s much too complex and vast to cover
in depth in this study, an overall perspective Ean be provided
on the cdntract'sysiem and it§ impl!cations.' ‘ -

Don Price refers to the';elationship that has evolved
between government and private institut{ons to accommodate
the demands of technology as 'federalism by Eontr;ct.”z
ﬁrice says '""the scientists have brought té its most complete
development an improvised system of federalism that makes use

of private institutions for the conduct of federal proéxams.“3

]Danhof, p. 95,

2Price, Government ‘and Science, p., 65

21bid,, p. 66,
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The new system of contracting is not the traditional market
affair where customers and sellers bargain and the lowest price
"is rewarded with a contréct. Rather, it is more a matter of
the gbvernmqnt séeking out the best capablility, financing the
operation, assuming most of the Eisks.and rewarding the seller
by.a profit for management talent,

- The contract system is much more than a tool for purchasing
goods and services, Indeed, there are indications that the
system gay vell be a technique for extending thé bureaucracy
without the problems associated with civil service ru!es;
manpower ce?liﬁgs and the like, The ''Hidden Bureaucracy”h
is one of the more intriguing aspects of the contract s#steh..
Many private firms.and institutions are arms &f the bureaucracy,
the 9/10 of the iceberg below the su;face, that exists through
the mechanism of the contract system}

Nieburg describes the postwar federal contracting
environment as a "Contract Sta;te”5 that '""must be viewed as

a drastic innovation full of unfamiliar portents.“6

Further
« + « the government contract, improvised, ad hoc,

and largely unexamined, has become an increasingly
important device for intervention in public affairs,
not only to procure goods and services but to

achieve a variety of explicit or Inadvertent policy
ends - allocating national resources, organizing

human efforts, stimulating ecogomic activity, and
distributing status and power.

hReagan, Politics, p, 96.

5Nieburg, Chapter X.

O 1b1d., p. 186, 71bid., pp. 184-185,
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Michael Reagan feels that

+ + + the notable process of "contracting out" which,
perhaps more than any other single development,

is blurring the traditional distinctions between

public and private patterns of institutional
organization - reduclng the separation of government
from such social groups as businesses and universities,

further that contracting out impliés,

« « + as simple procurement contracting does not, the
mixing of government with otherwise autonomous
private organizations in ways that blur the line
between government and society - a line that,
according to pluralist political_theory, 1s crucial
to the malntenance of democracy.8

Finally, Danhof provfées perhaps the best summary of the
R&D contracting system:

» « « thus the quest for new sclentific knowledge and
technological improvement sponsored by the government
rests upon a contractual system that intricately
intermingles the interests and activities of the
government with those of business firms, universities,
and other private organizations with special capacities.
Given the nature of the R&D process, this intermingling
is essential to the system, It is difficult to believe
that federal activities in science and technology-
could have reached their present magnitude except
through the involvement of private institutions.

The contractual system is, however, more than a device
to get work done for a government agency. An agency's
program is built upon contributions from many sources,
public and private, There are numerous channeils
through which interested and knowledgeable groups

may suggest courses of action to accomplish broadly
defined objectives. A formal contract is merely a
step in a process ‘of interaction between private

and public groups with an interest in a scientific

or technical area. |In this process the government
agency assumes responsibility for preparing programs
and seeing them through the normal authorizatlon

and budgeting routines. It alsc chooses among the
proposals made to it those which it will include as
contractual projects in its approved programs, In

8Reagan;‘P01it?cs, Pe 95,
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boeth the formulation and the execution of its program
the agency is heavily, and sometimes wholly, dependent
upon-the Initiative of outside institutions in developling

the expertlss necessary to prepare the proposals and
do the work., *

This new kind of federalism, according to Price, is based
on at least five types of relationships with private institu-
tions:

The flrst and simplest is a contract for the
improvement of a certaln machine or weapon, for

the development of a new one, or for any specific
research project in an industrial laboratory or in a
untveristy + « « A second.and quite different type

of relationship is involved in.the contracts that the
government makes wlth research laboratories and
universities. « o o« The third type of relationshlp In this
new system is the special study. . . + A fourth type of
relationship grew naturally out of the eariier ones.

A military department saw that the development of

an important new weapon of weapons system required the
creation of an entirely new laboratory of plant.

It understood, too, that the problem was not merely

a scientific one, |t required the creation of a
competent and stable large-scale organization.

That is to say, it required managerial competence in
the conduct of a scientific enterprise, For this it
turned to the major universities. . . . Finally, there
are the special private corporations founded entlirely
for the purpose of c?arying on governmental

scientific programs, :

Hiller conciudeé that the relationship between government
and business and other private enterprises, carried out through
the means of contract, add up "to an established system of
ladministration by contract,' a new development in public

administration and administrative‘law.”]] He sees considerable

9Danhof, p. 5.

10price, Government and Science, pp. 68-72,

"arthur s. Miller as quoted in Reagan, Public Policy,
p. 221L,
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danger in the use of.contracté to accomplish nonprocurement
goals'and in the delegation of power,té‘cdntractors. The
charge "administration bf contract' falls into two ﬁajn
categories:

(1) the addition to the government procurement
contract of mandatory clauses which have little
or nothing to do with what is being obtained
under the contract, but which accomplish some of
the regulatory ends of goveérnment; and

(2) obtaining, through consensual agreements

with private institutions, the performance of a
"wide vatiety of services, many of which have

hitherto bee?zaccomplished, if at all, by the govern-
ment itself, ’

In the first group, Miller refers to the contractual terms’
that deal with labor hours, wages, and discrimination, Other
areas are the preferential treatment to small business concerns
and the elimination of.compefitlon through the Buy American
Act.!3 These provisions, according to Miller, 'are political
intrusions that have little justification, The second category
relating to the delegation of power can -be summed up as follows

Government by contract involves as complete a

delegation of power as has been made; as great,

for example, as that to the Atomic Energy

CommisSsion or those to the President in certain

foreign commerce matters, Moreover, it is a

delegation outside of the government fPtself, to

‘private organizatlons. To cap it, these

delegations are often madﬁ without express

statutory authorization,!

Another view of the impact of the contract system Is

121414,

]3Buy American Act requires generally that government
purchases be made within the United States or possessions.,

]hReagang'Public Policy, p. 227,
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expressed by Paul Hannah in referring to government procurement
regulations, specifically the ASPR, He %eels that the
regulations give government "power without pa—irallel,;l that
ﬂbusinessmenvhave to accept arbitrary judgments withéut
any réa] recourse ! and that.“government_procurement is a
system not of laws but of men, "7

‘Reagan provides insiéht into one of the-more contréversia]
aspects of the contract system bi éddreésiﬁg thg question of
Hecontracting-out! versus internal conduct of R&D:

Purchasing contracts for Army shoes, typewriters,
building materials and labor, and other mundane
items are as old as the government itself. Three
other kinds of contracts, however, have arisen since .
Wortd War It: .those (1) for research and development,
(2) for private management of a government-owned
facility, and (3) for policy advice. Such contracts
are -generally lumped under the heading, contracting-
out. This phrase means that, unlike normal
procurement conhtracts, these contracts involive
delegating to an outside body tasks that are
‘essentially the government's own respomsibility,
Such delegation creates a need for staff who know
how to handle complicated and subtle supervision

and assessment of outside work, and it creates
problems in the re]ationshép between government

and other soclal sectors, !

tn another study Reagan provides a slightly different perspeciive
by distinguishing between existing products and new developments:

Contracts between government and the private
sector for the supply of goods and services

are, of course, not new, Office suppites,

food, and equipment for the armed forces and the
construction of federal buildings are standard
items of procurement, Contracting out, however,
refers not to the purchase by government of
existing products but to arrangements whereby

15paul. F. Hannah as quoted in Reagan, Public Policy, p.. 229,

Y 1pid,, p. 222,

P
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the nongovernmental contracting party shares

in the public task of developing something

new - a weapons system, a method of desalinating

water, even, on occasion, policy ideas,

The phenomenal transition from internal to externa’
conduct of RED is an interesting facet of American histe

“"History" is an appropriate reference as illustrated by MNieburg's

comment

The traditional arsenal system, by which government
conducted a large share of military research and
development through clivil service agencies, fis

..now practically dead, victim of the Contract State
and of the revolutionary size, scope, and pacin?8
of the public interest in technological change.

The traditional system governed essentially all government
R&D .until the 1940's, However,
« « o agencles which had long~established policies
relying upon intramural facilities have since Vorld
Har 11 sought authority to contract for R&D to supplement’
those facllities or to cafry out new programs,
Most of them received such authority and some-of 19 -
them In time came to rely heavily upon contracting.
During the war particularly, most agencles and the military
departments began a shift to the' private sector, which has
continued to the present, Congress has supported government
use of the private sector. In fact, "In a few instances,
Congress has specifically required that an agency?s. R&ED programs
be carried out by contract (or grant) - as in thé case of the

National Science Foundation or in the desalination program."zo

r7Reagan, Politics, p. 95.
18Nieburg,‘p, 218,
l‘9{)emhof, p. 93,

2015id,, p. 95.
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The Second Hoover Commisslon, established in 1953, als-
strongly supported the contract .system. In its judgment

'« « « research and development and design operations
are, in general, best performed by civilian agencles,
Since the close of World War Il, the Military
Departments have greatly expanded their facilities
and personnel for the operations of research and
development. The operations performed there are
generally at a lower level of effectiveness than
could be realized if suitably placed in the

civitian .econony,.

It was further suggested that

« + +« even where operations must be done in military

installations, frequently increased effectiveness

and efficiency will be reaéized through operations

by civilian organizations.,

. The Eisenhower administration also favored the practic

of "contracting-out' as illustrated by BOB bultetin 55-4
- issued in 1955, which stated “commerchl~ihduétrial activities
were not to be started or conducted if the product or service
involved could be procured from privaté enterprisee"zz_

The emphasis on contracting in lieu of Internal performance
did not escape ériticﬁsm, particularly in the late 1950's and
early 1960's, The GAD was especially critical, although it

. «-. has necessarily dealt cautiously with contracts

in the RED area<since congressional policy has

clearly been one of encouraging the agencies to

secure the services of the best qualified individuai§

or group, whatever their institutional affiliation.

However, GAD has continued to resist in selected areas

“2lybid,, p. 106,
229pi44,

23Danhof, p. 109,



6L

as tllustrated by criticism relating to contracts calling for
management services. (n a contract-in whith the contractor
Gaﬁ.réquired to advise other cont}actors aQ-to technical
aiternatives; GAO0 ruled that "such decision-maELng waé a non-

- }
delegable responsibility of the government.“2I

bther charges
related to violation of civil service laws, manpoﬁér cellings
and. fiscal restrictions;- I'n the late 1350's, objections al%o_
began to come from congressional gréups-asking-%or békter:
éontracttng guiﬁe{inesu

-F}nélly, in 1961 the BOB issued a circular, No, A~48
entitled "Use of Hanagemeﬂt and Operating. Contracts," éhat
established criteria for contractlng.25
Friticism.of-the contractiﬁgﬂout bhifosgphy reached a pea
“in the éa}ly 1960;5 when Congress and the Egecutive became
concerned .about a&ministration of the large R&D eXpenditure‘
In.1962 the Présidént established a-task force chalred by
David éell, then the director of the BOB, to conduct aa
examination of general policy with regard to dée of cont}acts.

The Bell Report conc]uaéd in part that Ythere is not
doubt that the go%ernment mus t c;ﬁtinue to rely on the private
sector for the major share of thés§ieﬁigfic and technical

work it requires;”26 further, that the high degree of inter-

dependence and collaboration between .government and private

2h k14,
25Danhof, po 112,

26i45d,, p. 119)

TIPS


http:contracting.25
http:contractt.ng

65

insfituiions is desirabte, General criteria was provided for
deciding between internal and contract performance whick
based. on. two conslderations:

1. .Getting the j;b done effectively and efficientl

with due regard to the long~term strength of the

Nation's scientific and technical resources, and

2, Avoiding assignments of work_which would create

inherent conflicts of (n?erest. 7

One of the more‘significant recommendations of thg Bell
Report Qas re{atéd to the need for the government to- maintain
comﬁeiénee for managing RE&ED e%fortl partfculariy.in thé technical
area. The report, thus became valuable supﬁorf'for the
Federal Saiarf Reform Act of 1962, which Was'base& Jargely
on incompatibility between govérnment and prfvate industry
salar;-scales( Mieburg interprets the Bell Report's rea}
emphasis to be ''on the need to rebuild and preserve governmént's
in-house competence for R&D, systems engineering and maﬂagement,
contract evaluation, and yardstickaﬁzg'.ﬁe feels that fhe Tack

of a more obvious pronouncement of these objectives is '"a

deliberate tactic to neutralize the report's explosive

potentia1¢“29
" What has resulted from the Bell Report aAd the critici
from the various objectors? Niebu}g‘sums“it up ;husly:
The failure to make real progress toward Implementing

the Bell Report was symbolized by the ‘appointment
in 1964 of another committee to study the same problems

27ivid., pp. 119-120,

28Nieburg, p. 336,

29 bid,
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and to add to the mounting pile of such studies
whose cumulative effect has been to defer rather
than facilitate reform., The President's Sclence
Advisory Commlttee called upon Dr, Emanual R. Piore,
‘a vice president of IBM, to head the study, Piore
told reporters he hoped the study would produce
"a.fundamental statement of policy on why the
- government needs its own laboratories.,” Such a
policy statement could prove useful, he sald, since
there were increasing complaints from private resear
- industry about the competition from government
ltaboratories, His statement.made it clear that all
- the Kennedy-Johnson battles to roll back the
influence of the Contract State, to discipline the
contractor .cult in the name of larger national
values, were still Inconclusively joined, Partlal
victories had not secured a stable beachhead;.
government stil] faced a massive ‘assault to
sweep it back to the ‘lush heyday that the Contract
State achieved during the fffgées and has enjovyed
almost unmolested ever since,

The practice of extensive contracting followed by most
large government R&b organizations fOIIOWS closely the
Congressional inclinations of the past three decades. The
objectors have presented impressive arguments agalnst the
practice, but to date there are few indications of a éwing
in the opposite direction. If NASA's success in programs Suen
as Apollo, Gemini, and Surveyor is construed as confirmation
of the soundness of the '"contract-out philosoph}," the objectors
may well be losing ground; One thing is certaln, for the
present the “Gontract State' is a reality = the challenge is

to manage it, to use it for the betterment of snecletv.

Relationships 'in the 'Contract System

The process through which the qovernment brings the

301bid,, pp. 348-3 ...
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resources of Industry, unlversities and nonprofit institutions
to bear on R&D‘objebtives of the nation is often depicted

as’ a sterile, formal, highly structured operation. The
pfcture Is completed by the notlon that contracting consists
of a series of indepeﬁdent steps wherein the government
unilatera]ly'decides what is needed, invites proposals and
awards contrécts-fbr the lowest price, This description may
be reasonably accurate for purchasing standard supﬁ]ies and

services, but it is grossly fﬁaccurate for the R&D contract
system, Contracting for R&D takes place in a dynamic, comple
renvlrénment charactenize@ by 2 high degree of interaction.
The following discussion provides perspéctive én the relation
ships, both formal and informal, that characierizé %hé proces
by which RED projects are implemented by cont}act.

Perhaps the best way to begin is to review the total.
process from the project incubaéion through fhe‘contré;t.
performance phase. Table 1 [llustrates the_progréssi;n from
informa!,-uhstruc&ured relationships jﬁ the beginning, throug
a highly structured and legalistic framework in the proposal
and negotiation phase, to the dual "formal and informal®
relationships that characterize activities durina contract
performance,

Why is a perspective on the retationships importént to
unaerstanding the roles of the sclentists and englneers. in R&
contracting? Basically there are two reasons, Flrst, the
informal activities, those preceding the formal contracting

actfons sre extremely Important in shaping the prospective



Pre=Solicitation

TABLE 1

RELATIONSHTPS =~

RFP =" Evaluat

CONTRACTING PROCESS

ion - Negotiation

Contract Performance

informal

Maximum flexibility
for personal interface

Minimum rules

Extremely broad

Formal

Contracting ©
designated re
deal with pub

Maximum rules

Flexibi

fficer 'and
presentatives
lic sector

lity Scale

Extremely narrow

Combination
{Formal = Informal)

Formal roles of
contract administras«
tion-monitorship

informal interface
between gov't-
contractor

0fficial functions
by rules - much
informal contact

Broad in certaln
areas =~ but narrow
n others
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project. Research findings even suggest that informal
influences detesmine the contractors that ultimately receive
contracts,3! The.second point is simply the importance of
recognition of the nature of relationships in the various
contracting phases.

...énéeractﬁons among the.various‘interest groups are
ilJustnaped“ln model fashlon by Figureb]. By visualizing the
model as iilustrative of the forces at work in the decision
process and relating it to Table 1, it is possible to gain some
app?eciation of the complexity and interdééendent nature of
the contracting process., The degree of structure ;f re1ati$n-
ships changes as the précess moves across the spectrum of
Tabie 1, but the interacting forces illustrated ‘in Figure_i
continue yo'inﬁruence throughout the process,’

Modelshhélp'provide focus for undérsténd}ng; however, . an
appreciation ,of the naturé énd impiigatloné of fhe contracting
relationships require a deeper examinétion. First, a look at

the pre-solicitation phase,32 then the more formal soliclitation

31tdward B, Roberts, !Interpatlonal Sclence and Technoloay,
No. 33, ps 75; Edward B, Roberts, "Questioning the Cost=~
Effectiveness of the R&D Procurement Process" in M, C. Yovits,
et al (eds), Research Program Effectiveness {New York:
Gordon .and Breach,:1966}); Gaylord E, Nichols, Jr., The Pre~-
solicitation Phase of ‘Government R&D Contracting (Graduste
School of Business Administration, UCLA, April 15, 1966), p. 2
(N67-13107).; Raymond K, Elderd, Jr,, A Literature Survey: How
" the ‘Defense Department 'Awards Contracts and Grants for Basic
-Research (Georgia Institute of Technology, December 1967),

32Pre--solicitation phase are terms used by Hichols to
describe activities preceding formal Request for Proposal,
in a study "The Pre~solicitation. Phase of Government RE&D.
Contracting,'' :
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evaluation, and negotlation phases, and finally contract

performance,

Pre~Soliclitation Phase

Pr}or to formal Tntrdductionof a procurement to prospective
contractors thréugh the RFP, man; important actlons have
~occurred, The RFP is the end of a long process of preﬁara?ion,
while it is the beéinning of the formal contracting process.,

Thg pre=solicitatlion phase is a period in whith many major
decis!onsAare made such as determining project objectives,

rotes of the contractor and the government, method of procurement

and the techniques for selecting contractors. The followlng
over simplified!_but realistic description captures.the
environment in th;h ﬂ%na;tivities are conducted, ’

The government R&D organlzation, the keeper of the-purse,
is surrounded by ervate and public institutions eager to
participate ig the projects. The government is dependent- upon
these groups for informatioﬁ on technical developments, and
in some cases support, political and other types, for #rojects
the government wishes to pursue, fhe contractors aré hightly
motivated to maintain the best possible image and to be informed
on the government and the competition's activities. They
are also motivated to infiuence projéctJdecisions in the directi
of their own interest and capabllity, Add to this picture the
extenslve interfaces between the parties due the many projects
constantly in progress; the result is an environment in which

contractor and government personnel wlth mutual interests in
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prospective projects have intensive, informal relationships.
The relationships must change to more formal “buyer-seller"
refa;fonships‘as the project evolves inte the formal contractor
phases; therefore the pre-solicitation period presents the
best opportunity for the_partieg to ekchange information
without the constraints of the formal procufeﬁent system.,
The. implications of these Eelationshiés are suggested by
cqmments‘of other éesearchers.

Nichols studled the effects of'prewsoTicftation actlivities
on the othome of R&D projects; His. comments on the roles of
the sponsor and contractore are pertinent: |

In the pre-solicitation phase of major R&D procurements
critical decisions are made by the sponsoring agency
in regard to the 'portion of a project to be done within
the sponsoring agency and that which a contracter

will undertake, the degree of system integration
effort that the contractor will be required to
undertake, the utilization of designs which may be
dependent on existing capabilities which some,

but not all, contractors possess, the requirements

for liaison effort which may dictate the close
geographical presence of a contractor - to the
sponsoring agency, the choice of ground-based

testing programs reguiring large-scale facilities,

and the- type of management information, project
control, or configuration control! systems to be used.
Allwf -these choices and decisions may, in some degree, -
favor some contractors over others., The foresight

of potential-contractors in re-orienting thelr

company research, capital expenditures, and marketing
efforts to anticipate the results of these early
decisions increases the probability of receiving

a contract award, These anticipatory measures on

the part of peotential contractors emphasize the

use of company=sponsored research and studies,

the results of which are fed to sponsoring agenices

in order to elicit reaction or comment., Company
intelligence estimates attempt to predict the progress
and timing of project decisions so as to bring
together at the appropriate time results of company-
initiated advanced studies and the sponsoring agency
need for informatlon for decision. The objectives
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of thls activity are to shape early programmatic
decisions and to be in a position to be totally
responsive to.the eventual .Request for Proposal (RFP).
Thus, -In. the pre-solicitation phase of a major
procurement, there is a dynamic interaction of . ..-
‘sponsoring agency planning and programmatic declsion-
‘making ‘and company initiated and sponsored advanced
‘studies whose pUrposes are to influence. project
.decisions, [underiining added] anticipate an eventual
RFP, and to bulld up a relatioship with individuals

in agency project planning and management positions,

Some aspects of this interchange are beneficial
.for the sponsoring agency, as it helps to keep
agency personnel aware of the state-of-the-art and
provides a wider range of considerations in

planning and decision functions, It is certainly
beneficial to the companies involved, since it
means ultimate competitive advantage insofar as their
efforts are utilized in project planning and RFP
preparation, The detrimental effect of this inter-
change is the introduction of a number of biased
inputs into formulation of project plans and
initiation of proposed procurements, This is )
particularly disadvantageous when it is recognlzed
that the decision environment that exists in the
pre=solicitation phase is characterized by high
uncertainty regarding performance obJectlyeg and
diffuse responsibility for decision making.--

Mcbonald offers the following advice ftor contractors,
hopeful of improving their competftive stature through
informal refat!onships:

The most difficult part of market researchiis to
secure Information concerning the future procurement
plans of the~various agencles. Usually when a
particular item Is known to the trade journals or

to the public press, a considerable amount of planning
has a]ready been done. If a company does not

get In at the planning stage of a major weapon

system, it should not attempt to compete faor the
procurement.

and

Personal contacts are an important part of a market

33Nich015, pp. 3-1h,
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research program, However, a program of personal
contacts must be handled intelligently, Because

of the expense involved, no personal contacts should
be attempted until all of the basic information
has been developed and analyzed. " Once the
fundamental data necessary has been established,
however, -it is important that the data be used to
pinpoint areas ‘in which the company's products

or services can be sold, This sometimes requires

a system of pergpgl contacts with the customer, While
the available open sources of information are
extremely valuable and .are the cornerstone of a
marketing effort, it must be remembered that this
information 1s generally available to 211 comers.

in certain cases, it may. havwe to be gﬂpp]emented

with a program of planned cantacts,

Professor Roberts, of Massachiusetts Institute of Technolog
aiso studied the pre~solicitation relationshlps and thelr
implications; his conclusions have serious implications:

The real award process is one involving long=térm
person=fto=-person contacts between technical people

in government and industry.. They build up.common
experiences, attitudes, aspiratlons, confldences,

And ideas are generated in this interchange, These
are the ideas which later become government-sponsorea
ReED projects, When-he is convinced that an idea

has solid merit, the government scientist/engineer
initiates a procurement request. .He often feels,
naturally, that the work should be carried out by-the
people in whose capabilities he has faith, Acting in
what he believes to be the natidn's best interest,
he tries to secure. '""his" contractor, (He usually
succeeds.) ~ If he is confident of his judgment,

he thwarts attempts to saddle hls project with
another contractor. Only when: he regards several
companies as"beingvhgghly qualifeid does real
compet!tion prevall.

The interaction among the.partlies becomes more meaningful

when the activities of_the pre~solicitation phase are examined,

3'l’HcDonald, pp. B=1-9 and B-1-11,

- .
3)Roberts,'lnternationai‘Science and Technology, it
Eide*rd, pe 704
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Although there are many variations as to technigue, the sequence
and events of project ini?tation génerally,follow a pattern,
Nichols studied this phenomenon and utlilized data obtained In
interviews to develop-the following model of the seqﬁénce of
essential events:

The sequence starts with planning studies whose' purposes
are to examine possible future projects and missions
and theiir inter-relationship, to ldentify the degree
of reliance on techneology derived from present and
past projects, and to forecast the state of technolog
as a functlion of time, The second step is to
investigate the various general concepts for, and
characteristics .of, 'systems which could accempllish
the projects and missions identified in the planning
study phase. From these general system concepts

and characterlistics various alternate system designs
capable of meeting mission objectives may be studied,
or a single system design may be developed to gain
understanding of its capabilities., At this point
speclfic technology and state~of-the~art advances .
necessary in the accomplishment of stated objectives
should be isolated, This analysis should be develope
in economic as well as technlcal terms and should be
extended to include schedules, costs, and reliability
requirements, The next step in the sequential )
planning process Is the investigation of specific
designs required to meet fairly definite sets of
mission objectives., The goal of these studies is to
establish feasibility and to examine the trade~offs
between probablility of mission success and extent

of mission capability. At this point, an approximat]
of the level of risk should be available to determine
if the specific designs considered should be pursued
further. |If so, the preliminary design phase begins
to establish the precise system configuration, -subsystem
requirements, specifications, and interfaces, This
sequential procedure should be punctuated by
deliberations on study results and design reviews,
followed by decisions on the direction in which
further design activity should proceed., At the end
of this process a firm basis presumably exists upon
which to proceed with formal sa]icgtation§ for system
and subsystem contracted efforts,>

36Nicho!s, pp.-?hé.


http:efforts.3o

75

Actual practice often deviates consdderably frOm the
model  due to outside influences such as headquargérs preferences.

Nichols also investigated'comﬁény marketing St(ategy in
the pre-solicitation-phase, andrconcluded generally that‘:37

1+ Companies conduct companwaunded‘résearch to maint%
competitive ;tature.

.2, The unsolicited groposal is a primary pecﬁnique fo

apprising potential customers of company efforts,

3. Unsolicited.proposals result in a higher percentag
of awards than that achieved through the formal RFP systém.

L, One objective of-ynso]icite&,perosals‘is to give
to thé’spogsérlﬁg'agency the image of a‘reSpoﬁsfve and
aggresgive contractor}'
Déﬁho% supports-NﬂchOES' TINGINgs ana Suggests TNat participation
in pée—sblicitation activigigspis not onlty a génera].p;actice
but is_necesséry for a firm to be success?ul'iﬁ leter phase§.38
Pec¢k and Scherer also state,that confréctors generally recognize
‘a need to conduct research on their own in order to keep
sbreast of technology and maintain a competitive pos!tlon.39‘

The extensive interactlions betvween government énd potential
sellers, and the industry practice of usiﬂg advance research to

achieve competitive advantage seem to be well established

practices in the R&D contract system,  What is the pay off{

324b1d,, pp. 8-9,

38y anhof, p. 237,

3% eck y P 531
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‘the inceptive for private flrms to engage in such activity?
Perhaps Roberts' studles are the most revealing. In aﬁ
examination of 41 DOD contracts, he concludes:

1. MHost of the contracts weré‘awarded to companieé
recommended by the project initiator,

2, M;re than- 85 pércent of the awards were "pfeselected”
or based on factors ex%étjng—prior tﬁ-formg} proposal
solicitation.

A second study involving 99 contracts substantiated
‘Roberts' earirer conclusion that mgét awaﬁdg’go to companies
inttially favored by the government éechnicai initiators and
eya}ua£0Ts._

Roberts Is so impressed with the influenée of the pre-
sblici%ation.activ%tie; on contractor selection that'he:
concludes'tﬁat_formal é;ocedures for soli?itation-of proposals

and contractor selectlon are of little value and should be

Lo

eliminated.
Nichols' conclusion as to the effect of pre-solicitation
activity also has sigﬁificant implications:
+ « « that competition»doés exist i an intense, but
.unregulated form during the pre-solicitation phase,
On the other hand, ‘the possibilities for competitive

advantage also are greater prior to formal inL%iation
of the procurement by a Request for ‘Proposal.

RFP to Negotiatlon

I'ssuance of an RFP Is a turning point in the cycle of

hORoberta, "Questioning the Cost/Effectiveness,!

]N1choig, p. 18,
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& projecty it en&é informal activities and begins the formal
'contractingrprécesa. Table 1 illustrates the abrgpt change

from almost complete Fleglbllity in relationship. to an
environment in which all activities are conducted by'fu]es.

The governmgnt_pgblicizes procurements to eneouragg partici=
patién; it also strives for an atmOSpﬁﬁre of Yequal treatment.,"
The general procedure is to estabtfsh a contracting officerhz

as the singie polnt of congact and officia]ASpokeSman throughout
the contracting cycle.

In large dollar ;alue procurements ?t is customary, after
an RFP has been publicized, to conduct a "pre-éroposg{
conference' for the purpose of cIar}fy}nQ quesiidnab!g
aspects of the RFP, %he conference also reduces the temptation
for contractors fto Inéerface with government céntractiné
Personnel on an individual basis, Conf;fences are conducted
In a formal envlronmepf in general accord with the following
procedures:

'Qhen a preproposal conference is to be held, the

Chairman will make the necessary arrangements and

will insure that he and some board member{s), as

well as concerned procurement and technical staff,

are present to conduct the conference., HNormally,

Interested concerns will expect a general presentation
followed by the opportunity to ask specific quégstions,

B2y s Procurement Regulations defines contracting offlcer
“"means any person who, by appointment in accordance with
procedures prescribed by this regulatlion, is currently a
contracting officer with the authority to enter into and
administer contracts and make determinations and findings
with respect thereto, or with any part of such authority.

The term also Includes the authorized representative of the
contracting officer acting within the limits of hls authority.,"
" Procurement Regulations, pe. 111,
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It is preferred practice that questions be submitted,

in writing, prior to the conference and that qualified

NASA personnel be avallable at the conference to read

the questions aloud and answer them. Consideration

will be given to providing attending cagcerns with

a transcript of questions and_answers,

After proposals are delivered, an even greater degree of
control is established, ‘The proposals are physically protected
from unauthorized disclosure and personnel involved in the
evaluation process operate under extremely strict control,
Normally, there is little -interface between government and
participating private concerns except by offlcially designaté
ind%viduals;

During the course of evaluation proceedings, whether

or not a Source Evaluation Board is utilized, NASA

personnel participating in any way in evaluating

proposals shall not reveal any information concerning
the evaluation under way to anyone who is not also
participating in the same evaluation proceedings,

and thén only to the extent that such informaELon is

required in connectlon with such proceedings.

.Proposai evaluation is the most sensitive aspect of the
entire contracting process. Evaluations are largely subjective
making control of personnel interfaces especltally important.
Thisiis one reason evaluations are normall?yconduqted'unde}
tight security procedures. |f discussions with contractors
are necessary prior to selection for negotiation, they are
conducted in accordance with,formal guidelines, Normally the

chairman of the evaluation group will pérsoﬁal]y conduct the

discussions or will designate specific individuals to perform

-

43NASA, Source Evaluation Board Manual., NPC h02, 1964, p

4&NASA,‘Procurement Regulations, n., 362,

213,
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this important functlon,
Atthough personal contact cannot be .completely-avoided,

present policy and practices come very close to making evaluations
an "isoltated" activity, tcDonald's comments {1lustrate the
point:

W « « it would also be foolish to state that the
personal relationships of the procurlng and technical
personnel with particular firms and thelr particular
preferences do not enter into the selection of a
Contractor. However, the extent to which this
effects the final determination is very slight,

and if It occurs-at all, it occurs at the first

fevel of evaluation, mamely the technical

evaluation group,

The evaluation procedures, and the exhaustive review
by succeeding echelons of authority generally

result in the selection of the proposal which is

in the best interests of thecGovernment. When &
bidder loses out, therefore, he should attempt to
fidd out precisely in what way his proposal did

not measure up to the requirements so that he can
use the mis?a%gs in past proposals to improve his

future ohes, -

‘Negotiation

A new set of relationships comes into play with the
beginning of negotiations, the fingl step prior to contract,
One or several contractors ylth promising proposals may be
selected and one of more contracts may.be awarded depending
upon the purpose Sf the contract, The process .of neéotiatio
éresehts,the ultimate opportuntty f;r the pért}es to gaiﬁ
advantage through abi{ity to iﬁfluénce, persuade or manipula

Perhaps McDonald's comments explain why:

‘McDonald, p. B=5-24,
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The Contractor is not dealing with the Government in
the procurement process, He is-dealing with a
Contracting Officer and the Contracting Officer's :
representatives, These representatives -are individuals
and have all the virtues and vices that other
individuals have, MHNowhere in commercial practice

is a firm faced with the possibility that decisions

by individuals will involve its welfare-so substantially,
There are -many detailed regulations covering the '
Government procurement process, However, they only
establish the broad limits within which the Contracting
"O0fficer and the Government representatives must
operate, Within the regulations, the Government
personnel have wide latitude in which they may

exercise judgement, This latitude includes the
selection of the-Contractor, the price and the

type of contract, the amount of fee allowed within’

the statutory and regulatory limitations, and in

making interpretat!onsagnd determinations under the
terms of the contract ’

L]

Negotiation of contract; for RED is a multi~disclplinary
process ih which teams of professionais attempt to resolve
is;ues in-a mutualiy acceptable manner, The individuals
on these teans represent many disciplines such as pricing
experts, éuditors,.sclentists,‘enginee}s, lawyers, and cantfact'
spgcia]igts‘_ The succgés of a negotiation often depends on
thé'skill of'the negotiators; particularly the Spokgsmén or
team‘leéder, to persuade or othérwise "'sell" his position.
The conduct of negotiations,-the freedom for individual
participation, }s'largely a matter of Individaul Eecﬁnique.
The normal practice is to designate a team Ieader; generally
the coﬁt¢acting officer, who sets the tone and method of

operation., A skillful negotiator utilizes the combined

“talents of the team to establish the most desirable contractual

%\ bid,, p. Fe1-2,
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arrangement possible, The government tends to view the team
leader as a coordinator in the application of skills:

To the extent services of specialists are utilized

in the negotiation of contracts, the contracting

officer must coordinate a team of experts, requesting
"advice from them, evaluating their counsel, and

availing himself of their skills as much as possible.

57

McDonald Comments on the Importance of the team approach thusly:

-A major procurement actlon may involve many complex
problems connected with dccounting, pricing, legal
and technical areas., No one man can possibly be
sufficiently knowledgeable in so many related flelds,
And, even if such a person did exist, he would not

be ablte to handle the entire job of preparing,
planning and executing a negotiation, The Government
recognizes this and backs up the Contracting Officer
with a team of experts whosé-advice and counsel
covers the entire -procurement area, The team members
-Include engineers, auditors, price analysts, lawyers,
inspectors, buyers, and negotiators, all of whom

are specialists in thelr particular fields, The
Contracting Officer is responsible to bring to bear
on the problem involved the expert knowledge of the
best qualified personnel avallable to him. For
example, englneers and technicians insure that the
item to- be prOﬁgred is properly identified in the
specification, | -

Negotiation teams generally have considerable fiexib!lit
as to strategy-and technique. In the '"man to man" situatioa,
the relationships, attitudes and methods are most important.
_Any member of the team may be the sole barrier or catalyst
for an action involving mlililions of dollars. This is
particularly true in the case of the scientist and engineer
because the technical approach to a problem often preseAts

many options as t¢ impact on cést, schedule, and performance,

..........

! .
*7NASA, Procurement Régulatlions, p. 355,

'ancnonald, pe Fel=6,
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fity;

the degree oF each being a reflectton of members of tha team.

ﬁegotJatsons are complex. and challengling tasks to evan.the
most skilled; it Is a sltuation in which many disciplines
function as a unit; makiﬁg decisions extremely important
to the parties. Althdugh conducted in an atmesphere of
Formaisty, the ;nforma! retationships’ that have devetopeé
threugh assoclations in other areas, oartacutarly the pre-

501ic1tation activities, come fnto play in neqotzations,

frequently with posqttve results‘ !n fact, informal relations

seem to facilitate a more immediate and direct attar% aﬂd

resolution of the problems faced by the parties.

Contract Performance

Planning, evaluat!on, and negotiation are only means,
for the 90a1 to which altl is drraaued is performance, tha
}ast and most important phase of the contract!ng process.
From the standpoint of reiatiensh:ps, the performance phase

presents different faﬁks for the pa?f?cipanfs. ‘Basically,

the governmént's taks Is to assure that the contractor performs

as required by the contract, while the contractor's task is

to accompl;sh the work, This may appear to be a rather

straight forward uncampl%cated arrangement; however, such 2

view refiects lack of understanding of the nature of R&D wo

rk

Major R&D projects are characterized by }%i*def%ned cbjective.,

complex trade~off alterpatives where cost and schedule are

considerations, and numerous technical options,
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In addition to the complexity of the task with which a
specific contractor is charged, there are normally many
interfaéés to.malntain with contractors who are‘responsible
for other segm;nts‘éf the projecf.' This results in an extremely
cqmplex arrangement of gsvernment and contractor parties
working. toward common u]tiﬁate objectives, The co@p}gxity
of a specific contractor's task and scienéists and eﬁglneers'
roles deﬁends on such factors as position in the ar}anggment,
that is, is he only a compoﬁent supplier, or a major syst;m
contractor, and management t?chnique e@pToyed bf the gove?nment,

‘détaij management or more of a survelllance épproach;
'Relationships.in the performance phase havé‘beeﬁ referred

to as giual,l*9

in the sense that a contract structures the
relationships {n a formal way for certain funétlions while
others remaln unstructured, For example; RED contracts
normé]ly prbviﬁe for gévernmént technica} surveillance and-
establishes the broaq guj&elines within which_the‘scfentlst
or engineer techn!pal-manage} performs, However,.the_aetail
methods by which the surveillance is accomplished vary from
after the fact reporting to detail on-site mo;itoring ofieve
facet‘of the wérk. Much of the day-~to~day interface is
informally "working out the_deéail§m“

Managing the R&D contract entalls involvement of

government scientists and engineers in the detail technical

thefers to formality and structure of relationships
rather than quantity. T
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aspects of the work, This means that the informal relationships-
are exgreme]y important, Decisions are often subjéctive,
bringing value systems of the individuals into play.so
-Relationships are also affected by éhe government's dual role
of geal setter; the top ie?ellof the "“directive," hierarchy
and a party in conducting the Qork,_ In the ggal‘ﬁgfting
position conflicts exist similar to those found in an industrial
environment between management and labor, .and between-superyisor
and worker,?!

Relationships-in the performance phase of contracting
are also influenced by -a progressive-éhanging of the contractor's
objectfves. Iﬁhphé'beginning_the Eontractor is ﬁotivated to
. Q[Spiay maximum cooperatiQeness with the prospective customer,
the goyernment. "As activities progress toward an actual -
conxrgct,.the‘contractor‘; success probability Ihcrease§. :Af
some pojnt prior to contract executién the contractor has higﬂ
assuran;e-of receiving a contract. ~The motivation the& often
shifts to the more shgr; }ange objective of making the contract
as profitable a venture as possible, The changlng objectives
cause problems in negotiation, but are expressed most_dbviousl?
in performance, The spirit of cooperation that exlsted ear1¥ef
in the process is sometimes replaced with a more rigid'“live

by the contract' attitude, Again, this is an area where

2% ewin D. Bross, Design ‘for Decision -(New York: free
Press), p. 86, -

51c., Vest Churchmany, Prediction and Optimal Deé&lsion
(Englewood Cliffs, H, J,: “Prentice-Hall, 1861), Chapter 3,
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informal relationships tend to be supportive of the immediate

task of fulfilling contract requirements, I|f it were not for

informal relatlonships in the berforménce period, particularly

when problems develop, the formal relationshlps may aggravate

the situation causing more serious problems,



PART TWO:

PARTHERSHIPS I TECHNOLOGY

%



CHAPTER |V
FOUNDATIONS FOR CONTRACTING

Ihe contracting process is frequently thought to be
concerned only with those activities associatéd with the
Request fgr Proposal (RFP), proposal eQaluation,-ﬁégotiation
and managing the contract,” This view overlooks the extremgly
important planning and organitzational aspects that are Ehe
very heart of the contract system. The purpése of this chapter
is to examine some of the concepts that form the'foundatioé
and.framework for Implementation of R&D through the contract

medium,

Project Planning

Major projects are seldoem contracted in one great sweep,
Instead, {t is an incremental process extendiﬂg over months
of progressively nafrowing of concepts to flnal selection of
the most advantageous approach for achleving the objectives,

A major RED project is normally initiated in response
to mission requirements for which many alternative solutions
are available, The earliest activities are concerned with
investigating‘ovefal] approa;hes or concepts and identifying:
the moré promising for more intensive analysig. At this stage

of the project numerous alternatives may be examined utilizing

57
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internal capability, contracted support or a combination,
depending upon the capability of the particular organization,
After preliminary study a limited number of the most promising
alternatives are selected for comprehensive study and:preiiminary
definition of the hardware systems, 'Cost, schedule; logistics
and operatlonal support considerations are also investigated
in this second phase, which is generally contracted effort,
The usual practice is to award parallel contracts to two «
more firms with each contractor emphasizing a different
alternative,

The final phases of project-implementation involves
selection of a single alternative, accomplishéng ‘the design
and development and finally oéerations. Participation in ti
‘hardware development phase is the primary objective of-confractors
because this is where thg payoff lies. Normally, the contracts
will involve large expenditure of fuﬁds, in itself a big inceﬁtive;
however an additlonal factor is the positive effect on ;xpansion
"of capability. This is espebialiy important in the case of
projects with potential for quantity productlion such as
military alrcraft,
| The governmeﬁt attempts to maintain a competitive
environment throughout a project, Competition is encouraged
by permitting participatién in the latter phases even though
a company did not participafe in the investigatory and design
effort. Research ihdicates, however, that a company that has
not participated in the early phases is at great disadvantage

and will likely not be successful. For this reason companies
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occasionally conduct company funded parallel studies after
uhsuccess%ui]y cormpeting for a contract.y

. Among agencies and departments there are-many varlations
in method and techniques for project planning. For example,
DOD uses a three~phase apprcach, cénsiétinghof concept
formulation, contract definition and develofment,z. NASA
uses a .four-phase approach conststing of preliminary anaﬁysis,
defin%tjon, design, and development and operations.3 6onsider§b}e
variation also exists in the approach to contracting, One agency
may rely on Internal resources for the early investigatory
work,il while another depends entirely upon the private sector,
Similarly, parallel contracts.may be considered uﬁnecess?ry
in one situation and absolutely essentia]_in another., Also,
phases may be combined in one contract'deéending upcoh the
circumstances of the pérticular project. However, most major
projects.experience essentially the evolution {llustrated In
Table 2,

Government agencies have followed essentially the sequence

illustrated in Table 2 for years, Only recently, however,
has a serious effdort been made to formally plan the total
project in the early phases, The more common practice was

to approach each phase as independeht from the others,

]chk, Chapter 15,
ZAir Force Regulation No, 80-20,

3NASA, Phased Project Planning Guidelines, NHB 7121,2,
August, 1968,

4

I1bid., pe. 3=2,



TABLE 2,=~PROJECT PLANN!NG PHASE RELATIONSHIPS®

PHASE A PHASE B | PHASE C PHASE D

PREANALYSIS DEFINTTION DES TGN ‘DEV,70PERATIONS

Develop objectives Refine selected «.velop detail of Develop and test
concepts selected concept
Assess feasibility , Manufacture
. Develop specific

Identify research, Systems analysis ' = design and Check out

technology needs _ specifications o

Preliminary design/ Operate
ldentify support req. specifications Pevelop pltans for
manufacturing, Evaluate
Develop gross plans Define support req. =~  testing, opera=~ '
: tions, supporting Distribute results
Trade~off analysis Assess preliminary systems, facili=~
. mfg. & test req. . ties, etc.

ldentify favorable/

unfavorable factors Identify adv., tech~ Initiate required

nology & develop- - Jlong~lead advance

Define program ment req. ¢ development & define

relationships . plan for supportin

Assess costs/ . development

schedules
Pevelop schedules &
efine mgts & proc, estimates of costs
apprdaches ,
‘Refine management &
procurement plans
Trade-off Analysis

Concepts for Concept for detail Project design & specs Completed project
detall study design Schedule, resources, .
Preliminary specs mgt & proc plans O
<

Preliminary schedule,
resource, mgt, plians

ANASA, Phased Project Planning Guidelines, NHB 7121.2, p, 2-4, modified by autha
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especially with regard to the contracting requlrements.
Finally, in the mid 1960*'s the DOD and later NASA; established
policies and procedures which required contracting organization
to accomplish basic planning for all phases of major RED
projects early in the cycle. The approach encouraged better
planning; organization and mahagement of resoqrces; and
facilitated integratlon of long and short range objectlives,
Altﬁough the DOD and NASA project planning techqiqhes
differ in minor respects, the objectives.and basic approach
are much the same. HNASA'sS planning précedures are the most
recent development; they are therefore examlned in greater deptl
First, however; a summary of the Doﬁ app;oach:

In the Department of Defense, a project proposed

for engineering development is subjected to an
intensive review process., The first step is Concept
Formulation, which is an attempt to determine .
whether the technical, military, and economic bases
for a proposed effort exist and to be sure that
alternative operational and technical approaches

have been .analyzed and that estimates of cost and
cperational effectiveness have been made, A
conditional decision to Initiate engineering development
follows a favorable determination,

In-the second or Contract Definition phase, the
technical, cost; schedule, and management aspects
of the project are intensively reviewed., In this

" process it Is determined that the needed technology
is available and that the project requires engineering
rather than experimental effort; that the nature and
objectives of the mission are defined; that the
best technical approaches have been selected; that
the cost-effectiveness of the item compares favorably
with competing items; and that the cost and schedule
estimates are acceptable.

if the analysis is favorable on all -counts and
validated on review at high levels, the flnal
decision to undertake engineering development
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5

deends upon broad strategic conslderations,

‘Ph§§dd Project PYanning

fn August 1968, Harold Finger, then Assoclate Adminlstrator
for Organization and Hanagément For'NASA; descrlbed fhe purpose
of the'new]y developed '"Phased Project Planning (PPP) Guideline"
as follows:

The purpose of PPP is to provide, through defined
phases, an adequate basis for management decisions
on the exteént to which project activities can be
properly undertaken and commlitments made. However,
these guidelines do not prescribe detailed format and
content of plans and other documents and reports
used to apply the PPP concept., Similarly, the work
content of phases and the information requlrements
described herein are 'not checklists. They are
Included to assist in understandind the Intent of
the PPP concept and should not be viewed as rigid
or inflexible,

PPP, as a concept for orderly planning and definition
of new major R&D undertakings, must be adapted to

the peculiarities of each individual case, However,
the flexibility permitted for adaptation should not
be considered as a license for major varlation

which would gompromlse the objectives that underlie
the concept.

Perhaps the best way to obtain ‘insight into PPP Is tc
revliew the background to its development and the basic ground

rules for application,

Phased Project Planning (PPP) is a phased appivacn -
to the planning, approval and conduct of major
research and development activity. This approach

was selected because the development of advanced
aeronautical and space hardware systems involves
considerable risk and uncertainty~-and the greater
the degree of technological advance involved, the
greater are the risks and uncertainties, \Uncertainty

_5panhof, pp. 158-159,

6NﬂSA, Phased Project’ Planning Guidelines, preface,




93

with respect to schedules and resource requirements

of on~going preojects serlously limits the Agency's
ability to plan”follow-on programs, PPP is directed
at increasing the probability cf achieving specified
system pergormance with orfalnal resource and schedule
estimates,

The.p}ogramatic aspects of PPP are extremely [mportant;

R |

howéve;, contracting considerations 'share an equally important
role. In the final analysis, the major portion of most R&D
projecés are implemented through contratts.. For th{s reason,

the DOD and NASA place emphasis on maximumiintegration of
programatic and contracting considzrations in planning for

major projects. This, that is the ability to proéram contracting
aﬁd technical activities in an-integrated p]aq;is‘one\of the
chieflgdvantages of the PPP approach as indicated by the
fo]lowing pélicy_statementgg

Procurement planning is an integral element of PPP,
This planning requires consideration'of costs,

risk elements, competitive aspects, and budgetary

and other constralints, Program and Procurement
personnel will coordinate their activities through
“all stages of PPP in order to assure orderly procure=
ment planning, This team approach will facilitate
the consideration and handling of procurement
problems, and the processing of necessary doécuments.,

Competitive concepts apply to all phases of PPP,
in Phase A procurement, competlition is based
primarily on scientific and technical qualifications
for specialized areas of R&D, 1In Phase B the more
normal competition process applies., Phases C and
D represent the full competitlive process except

- that Phase C selections require a Phase D capability,
Phase D selections dre generally limited to
successful Phase C participants,

Phase € RFP's and synopsis should specificall
state the Phase D capability requirement and

Tibid,, p. 2T,
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that the Phase D competitlon wllé normally be
limlted to Phase C participants,

Appendix 1 describes the procurement aspects of PPP,
inc1hding comment on contract types for the varlous phases,

In summary, project planning is simply the process of-
identifying objectives and'deve!oéing plans 6f action for their
achievement. In the governpment, planning for'Imﬁlementation
of major RED projects is one of the most important and .complex
aspects .of a project. Experience of the military and civifian
agencies revealed a need for a more forma! approach to planning
across the entire sbectfﬁm of a project from concept formulation
to operation of tﬁe equipment, The nged was met by establishing
requirements for blanhipg and approval‘of the varlous phases
of a project iﬁ a manner that assures Iintegration of proéﬁamétic
and contractual consid;rations.' The téchniques of phased'
project planning prov{des an orderly approach to Implementation
and greater assurance that each successive step will be based

on sound techn}cai a2nd business decisions,

L .. © Organizational Coﬁéep;s

One of the most importany aspects d% a large scale
'éechﬁological ené;avo; is the organlzational structure within
which the activifies_ére conducted, Contracting for RED is
no exception, The organizational approach to prov}ding

_resources, policy guidance, and institutional support for the

contracting. function is often a factor in the success or failure
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of a project. Thls section reviews basic considerations in
organizing for R&D contracting at the field ]evel; and examines
implications of various organizational arrangements,

0rganiz§tional arrangements are a reflection of many
considerations including the attitude'of management toward
contracting, short and long range objectives of the project
available manpower resources, management péflosophy regardi
contract-manageﬁent, and the approach‘with regard to multionle
contracts versus a single contract.,

Management attitudé regarding the importance of the
contracting function is a basic factor in shaping.én organization,
Management that views.contracting as an important mechaniém
fd} bringing private resources to bear on'government problems
is liéely to organize quite differently tﬁan will management
that views contracting as a burden, a necessary évi]; In-FHe
first place a more positive attitude results in closer ties
between contracting and top management; there }s recognition
of the value of maintalning an open communication_channelm
The hierarchial position of the contracting orcganization will
also be influenced by the attitude of management, since the
:bosition in the ;;r%%; structure éeneral]; reflects management's
view of the_impartance of the functlon, For this reason, the
place in the organizational structure affects the attltude of
the peésonnel, In an R&D environment where con%racting is
vieweﬁ as a_majgr management tool, the contrac£ing functliaon

will normally be integrated in some fashion with programatic

functions so that It receives appropriate emphasis. This
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fact probably accounts for .the popularity of the project form
of organization in R&D activities.

~The technical objectives of a project, the magnitude of
the cost and the time frame over which the project is expected
to extend--all have a bearing on organizationél arrangements,
Project objectives with international implications, involving
huge exPenditure§ and extending over a long tiﬁe perliod wi’
general{y require a different organization than will 5
smaller, short range projéct.

Organizations-involved in RED are generally encaged 11

a continual phasing I# 6F new projects, simultaneously witl
the pgase‘out of older érojecfgg In this situation'ﬁanpow<
resources are in a constant $tate of transition from one
p}oject'to another. This phenomena highlights an important

~characteristic of the R&D organization, that is its dynamic’

nature, . The NASA Manned Spacecraft fenter's experience provic

a good example 'of such an envirqnment.' In the early i960's
three major projects Qere.in various st%ges of co'mpletion.9
From a development staﬁdpoint the pﬁqsing‘ﬁas such that each
segment reéched its peak at a di?féren? time, thus contracting
}esources'were réélloéated from one projéct fb aﬂother in
accordance Qith the needs of thé projects, More recently
wiéh achievement of the lunar landings and tapering off of

Apollo ‘demands, new organizational arrangements have been

 established to accommodate future requirements., By modifying

“The Mercury, Gemini and Apollo Manned Spacecraft projects,
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organizational arrangements, the Center has accommodated
all projects without major perturbation in the personnel
complement,

Another important consideration in organizing is the
approach to contract management. Depending upon the philosophy
with regard to monitoring the contractor's work, an organizatior
may be small or large and the professional disciplines may
vary subétantia]ly. This point is also made by Njeburg'in a
compar{son of the NASA and Alr Force approaches to contract
management on the Centaur Project:

An cxample of the quality of managemeht came to the

surface in 1962 as a restlt of.'the afforts.of Wernher

ven Braun to achieve real government authority over

the Centaur {liquid hydrogen upper-stage booster)

project, ’ :

Upon at last ﬁinnlng his point,-von‘B}auh-¥31t it

necessary to assign 140 technical people-to supervise

the contractor where the-Ajr TBrce before had only

eight, most of them clertcal, - :

The NASA-approach clearly appears fo'be_one of close
sufveillance of contractor activities as compared to the mc
liberal approach of the Alr Force., The significance of the
point is that the philosophy on contract monitoring ultimately
establishes parameters for the contracting organlizational structure.
Stmilarly, the degree of delegation of surveillance responsi-
bility has substantial'impaét on the organization, For
example, D0D tends to emphasize maximum delegation, particularly
nf adminictfrativa fiunectlane a Lt ‘award of a contract, The

loNieburg, pp. 274-275,
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NASA and AEC, however, tend to be more-selective in.delegation

" of administration functlons and rarely delegate responsibility

for technical surveillance.]]

-

influence the size, professional mix, hierarchlial relationships

The philtosophlies on such matters

and many other facets -of organizational planning.

’ Many ohter factors, such as external constraints by
higher headduarters, influence organizati&nal_blaﬁning.
However, the final point selected for discussion is the

impact of declisions regarding "single primé contractor versus
many contractors.” To illustrate the significance of this
point, the_ model in Table 3_depic£s_two extremes., One;_the
government organization performs as system integrator and
contracts for the many sub-systems on an indi;ldﬁé{ basis,
selecting the contractors most_suitab1e_for the particular
sub-system, This appéoach results in dozens, possibly hundreds
of contracts to negotiate and Eanagé. The other extreme is

one in which the goverament selects a to?ai system contracfor
to hold respons}ble for developing the to£31 system including
the systems which must be obtained from other sources, Thls
approach results in one large‘éontract to,negofiate and manage.
Most.géve}nment RED endeavors fall somewhere between the two
extremes, However, at least one major agency, the AEC, holds
to the latter concept in its contracts for operatioﬁ of

laboratories, The DOD has also adopted a "'total package"

concept for use in selected R&D projects, General Terhune

]IThe terms "monitoring" and "surveillance'" are utilized

interchangeably in*thls study,



TABLE 3.--CONTRACT DELEGATION APPROACHES

FACTOR Separate Contracts
‘Number employees ‘Many -

required to
contract & manage

Interface omplex ~ Gov.t responsible for
ntegrating all parties

Gov't control aximum
over contractors

Cost ore for administration, less
or profit ~ indirect cost

Schedule Increased opportunity for
slippage

Problems More for government

Contract Many to award - mana

Single Prime Contract

Few

Contractor integrates -
accountable to government

Minimum over subcontractors
- control is over the
prime

Less for administration
more for profit =~

indirect cost

Reduced probability for
stippage

less for government

One large contract

66
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describes the procedure as follows:

Under the total nackage concept, "all terms and

conditions of the contract, including price are

agreed upon at the outset, immedlately after the

completion of contract definition, but before the

selection of a source for the.development production

contract and while the matters still rest In a

competitive environment,"

There are of course many variations in degree§ of
application of eitﬁer approach, NASA for example, in
céntracting for manned spacecraft, has applied both philosophic
McDonnell Alrcraft Corporation was given essentially compiete
responsibility for design and development of the Mercury and
Germini spacecraft although more than 50 percent of the costs
Qere for subcontracted subsystems, On the oﬁhér-hand; major
su£s§stems of the Apollo spacecraft, were retained for Interna’
;ontracting and management. The 'prime' contractor apéroach
taken in the Apollo program wherein se]ected[segmeﬁis of the
program are excluded from the main system contract seems to
bé the most pobuiar approach In majér agencles, Clearly, the
épproach selected fO( managing the projlect plays a significant
role in the organizatlional arrangement,

While the preceding is by no means én all inclusive
review of organizational considerations, It highlights some
of the more basic problems with which management must deal

in establishing an organizational structure for contracting.

The presentation now focuses on a review of some of the

IZMajor General Charles H, Terhune, "Total Package
Concept," Defense Industry Bultetin, vol, 2 (February 1966),
pp. 3-4, as quoted in Danhof, p. 229. .
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techniques employed by government organizations to accommodate
R&ED contracting requirements,

\ Government confracting organizations fall into two
basic categories, the functlional and the project. There are
or course many varlations within thése broad catedories, but
all seem to essentially it one of these moldg. There are also
several other generalizations which are 1llustrative of
governmeht ReD contracting organizations, First, 0peraiion§]
organizations usually have functional elements to handle
purchasing activities for standard operating supplies and
services, These organi%ations are generally staffed wtih
professional contract specialists, pricing analysts and
related skills who function as service units_to the mission
oriented o?ganizat{ons. These are the more traditionally
“oriented groups thaé deal 1in ]afge volume, smaller dollar value
purch%ses of standard equipment, Procurement procedures are
generally standérdized facilitating. s high degree of commonality
of action, A second general characterisitc of contracting
is that contract policy makiﬁg and o;grall guiaance is 2 highly
. ceniéalized function, Con;ractihg policy and genéral procedures
of the bOD, AEC a;d NAéA are centralized functions of the
headquarters In Qashlngton, D, €. The headquarters establishes
baéic policy on all aspects of contracting including contract
terms, negotiation, contractor selection procedures and
contract adﬁin}stration. Deviations to the policy set forth
in the procurement regulatlions normally requi;e formal head-=

quarters approval.
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Although the mold seems to be cast in favor of centrallzed
control of policy, there are dissenting opinions as to the

desirability as Orlans shows in a review of AEC's experience:
1

The usefulness of a central contract staff was clear,
if-only to help resolve conflicting staff recommenda=
tions and to coordinate AEC practices wlth those
of other government agencies, One observer suggested,
however, that it alsohad certain unfortunate conse~
quences, insofar as it tended to divorce the admini~
stration of contracts from the technical objectives
they were designed to achieve, In his opinion, the
contract was becoming too negative a document,
cumbersome and difficult to negotiate, and calcu-
lated more to protect the AEC against possible legal
disputes than to.advance specific program objectives,

13

On the other hand, the efficiency of decentralization
as an operational philosophy is also challenged. The thrust of
Zald's argument on the point is captured in the following quote:

The amount of centralization or decentralization
required for optimum performance depends on many
factors: the complexity of technology and tasks,
the degree to which decislions and oparations can

be routinized, the energy level of top executives,
the competence of all executives, the efficiency

of communications transmitial, and many other .
considerations, The actual amount of centralization
and decentralization in any ltarge corporation,
however, Is not determined just by a rational
weighing of the possibility of reaching the optimum
point. 1t is a product of the hlitory of the
company plus the present reiﬁtive powWeYr Or resource
control of the major units,

These generalizations are particularly.illustrative o

the DOD and NASA and to a lesser extent the AEC. Contractin

1-3{)?}835’ p‘g}n ¥2}~¥22|

anayer N, Zald, "Decentralization - Myth vs, Reality"
in Robert T. Golembiewski, et. al, {eds), Pubiic Administration:
Readings in “Institutions, Processes, Behavior {(Chicago: Rand
McHally & Company, 1966), ppe HO3-L4%,




103

policy for the miltitary departments is established at the DOD
tevel in the form of the ASPR, while operational activities

are delegated down to Individual field organizations, Similarly,
NASA establishes policy in procuremenf regulations applicable
to-atl eiements; while the contracting functlons are de!egate&
to the various field centers, AEC has taken a slightly
different,course, evolving from a highly decentralized operation
to one in which the major contract activities are managed by

the Washington bff!éé. To illustrate, when AEC was established
in 1947 there were 4133-civi}ian employees: on the péyroii

with less than 200 in the Washington ofil-'Ice° By latter 1958

the total employees were up to 5,000 with 700 in Washington,

In 1965 there were still more employees in the field than in
héadquarters, but apprbximate1y 35 percent of the total were

in headquarters assigned to regulatory and operational

15

functions, This is largely a result of AEC's practicé of
utiliziﬁg contractors to manage the various fleld operations.,
The procedure generally is:ithat AEC headquarters negotiates '
é contract for operation of a laboratory, the contracto} then
assumes responsibility for purchasing activities 0% theA
laboratory; For.;xémgle, since 1943 the dﬁiversity of Callfornl:
has operated the Los Alamos Scientific Laboratory under contract,
At the Tield level where most RED work and cont;acting

activities are conducted, organizational Factors become

extremely Important to operational effectiveness. This polint

]50r1an5, p. 120,
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is emphasized by Siepert in an essay dealing with the management
climate for research in which he makes the following observa-
tions:

1. Today, research and development are both
characteristically organlzed as a team process.

2 internal staff alignment and career advancement
require continuous management attentlon,

3 The organizational structure, fundamental
policies, and work procedures should fit the
particular unique characteristics of the
laboratory.

Keeping the communication pipelines open to the
professional staff is a constant responsibility
of the management.

Ll

5. Research men want their immediate chiefs to talk
much more often with them about what they are
doing, '

6, -Maintenance of the interest potential of the job
itself is the most important single element of
satisfaction for the research and development
professional.

7. Administrative resources ought to be, insofar as
possible, under the control 'of the fgp technlcal
leadership at the operating levels,

Kost government R&D organlzations have common problems
with -respect to organlzatlon of the resources for optimum
results, This may well account for the high degree of
similarity in organizing -the technical and business professionals
for maximum flexibility. In larger fileld centers it is not

unusual to find & multi-orgenlzational arrangement of the

contracting resources, I[ndeed, a completely project or

I6Kar] B, Hill, The Management of Sclentists (Beacon
Press, 196%4), pp. 92-95,
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functionai oriented organization is a_ rarity, Hoée'c;mmonly
the appréach is to utilize both forms of organization as well
as spécial adaptatlons for specific needs:of the particular
organization, Hjornevilk describes this concept in practice

in a major R&D center and discusses the functional and project

approaches:

The organization was created around the idea

of projects, There were three major programs to
.conduct simultaneously - Mercury, then Gemlni,
then Apollo, in an overlapping sequence. From an
organizational standpoint, this Is quite different
from a situation wiere you try to superimpose a
project organization on one that has been tradi-
ttonally functlionals, At MSC, we, in effect, grew
.a—functional organization to support cur programs,

¢« « » the concept of the matrix organization ~ the
overlay of programs across furctions - is one of th
basic management principles of MSC, Program
management is necessary so we can coordinate and
.manage the spacecraft programs, Functlional management
is necessary to provide the skilled functional
specialists (professlionals) who furnish technlcal
inputs used in managing the programs and to provide
the reservoir of talent necessary to conceive and
design new programs,

« » « the program organization is one established

for, and tailored to, a-speciflc program such as
Apollo, as a general management activity responsible
for the planning, control, supervision, engineering,
test, and manufacturlng activities involved in
producing the-hardware end item, It is similar to

the functional organization in that it is basically
-getting work done through people, 1t differs,
however,.in ways which have far-reaching effect.

The program organization has wery specific objectives
which, when-achieved, mean the-end of the organlzation,
which is anathema to professionals because they do not
.want their careers tied to the life or death of an
organization. . « .

Each. of these organizational concepts has obvious
advantages and disadvantages, and, in almost every

case, the advantage of one coincides with a dlisadvantage
of the other. For example, a program organization
provides full~time attention of its personnel to
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accomplishing the program's objectives; a functional
organization does not, A functional organization
provides a reservolr of personnel skilled in a
particular functional area; a program organization
does not., A program organlization provides program
visibility and a.focal point for all program matters;
a functlonal organization does not, A functlional
organization provides relatively free interchange

of ideas and problem solutions in a given functional
area; a program organlzation does not,

¢« « « it has been said that program organization Has
something in commén with weaving: it involves the
intertacing of the traditional vertical "“strands"

of organization with the horizontal "“fibers' of
program organization into a fabric-like matrix,
Thus, two complementary management organizations
exist: the vertical functional organization and the
horizontal program organization, with a resulting
matrix structure extending across such functions as

_engineering, budgeting, contract management, and

procurement, ) ‘

« « » we believe that an organization of this type,
with proper balance of responsibility and authority
between the program and functional organizations,

-is the optimum one to take advantage of the positive

aspects of profes?ﬁona]asm and to minimize the
negative aspects,

Hjornevik also provided insight into other organizational

techniques for project implementation,

+ « + we have experimented with various other means =
of facliitating goal-directed cocrdination between
multidisciplinary professionals. These operational
practices fall into a graduated order in which the
degree of formalized organizational change is the
distinguishing characteristic., The six practices th:
I wish to discuss here may be described as follows:

1. A multidisciplined effort achieved by assigning
he required professionals to-'a project office
.or the duration of the project
2., A multidisciplined effort achieved by creat‘nq
a small, coordinating project office but leaving
the professionals in their respective organizations

SmCiarthe et ts praren

]7Ues]ey Le Hjornevik, Issues in Public Science Policy

and Administration (Aibuquelque' University of New llexico, 1969),

P

17-20.
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3. A multidisciplined effort achieved through informal
working groups and panels without any organizational

. change - ‘

b, A multidisciplined effort achieved by physical
colocatlon of personnel without any formal or
informal organization changes

5¢ A multidisclplined effort achieved by assigning
specific missions to an organization or individual

6, A multidisciplined effort achleved through a ..

- flexible personnel classification system that
permits a diversified stagf within any glven
functional organizationol

In summary, project planning and organizational considera-
tions are amonj the:Tirst matters requiring management attention
in R&D contracting, These are basic building blocks that
affect the project from beginning to end. There are many
techniques for .dealing with these-méttefs; however, a degree
of commonality in basic approach has evolved in the major govern-
ment RED organizations. DOD and NASA have adopted project-
planning procedures which provide perspect}ve across the
total project, but also segments the project'into manageable
phases; This approach facilitates declislons in a time sequence
that is compatible with brpject milestones and provides
naximum Information for incremental decisions, There are
many approacﬂes to organizing for contracting, Again, however,
there is a degree of commonality among governmenf RED
organizations, The project approach is favored but functional
elements also remain in many organizations. One of the major

advantages to the project approach is the focalizing of

resources and the increased opportunity for application of a

bid,, p. 25,
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""team concept.' Project organizations are probably most
effective'for ssort }ange objectives; however; the functional
approach ﬁrovides greater fiexib%lity and assurancé of mainten-
ance of a high skill level. Integration of centracting and
program;tic functions in an environment that ﬁromotes teamwork
is likely to Increase e%fectiyeness by‘beiter_communications
and better appreéiation of priorities, The functional approach
seems to work better for the supporting pur;hasing activities
such as standard supplies and services, but the method for

maintaining close working relationships among all disciplines

in RED is most often the project app}oach.



CHAPTER V
CONCEPTS TO.PROPOSALS

The literature, for the most part, pictures the scientist
and éngineer as playing a hheﬁind the scene' role in the
contract éystem, particularly prior to contract award, The
contracting officer, the official agent of tﬂe government,
is pictured as the leader of the .team, the manager of the
government’s contracting resources, The techn}cal elements
are viewed as playing streng, silent supporting roles., In
practice this image is often grossly inaccurate, especially
in_the RED arena. In R&ED, roles of scientists and engineers
and other professionals is a variable closely associated wit
-three basic factors; attltudes of the management, age of
the organization, and the organizational mission., The
continuum in Table 4 11lustrates the spectrum within which t
contracting function exists., The new scientifically glamoro
organization tends to experience‘a period in which contracti
is considered a necessary evil, a paper work function that
contributes little to the mission of the organization, This
is a period when scientists and engineers are the real
kinépins;'the decision makers for the organization. Their
ideas and methods permeate the entire orgapization with a

"get the job done forget the contract attitude.' The early

07



TABLE k,~--RELATIONSHIP OF ORGANIZATION AGE AND EMPHASITS

QLD

NEW

Business dominance

Cantracting OFfficer
official povernament
spokesman

Maximum rules

Team, concept

Participative approach

Reasonable baiance

Technical dominance

Scientist-engineesr
decisions

Limited rules

o1t



experlence of the AEC as described by Orlans is a falr
representation of the environment of manv R&D organizations
in their infancy.

There was very.little formal contract ™administration"
i'n the days of the 0ffice of Scientific Research

and Development {(OSRD) and the Mamhattan Project,

if that word means carefully drawn regulations under -
whi'‘ch a group of government employees direct, supervise,
and evaluate the work of contractors, Attention

was focused on getting the job done, not on costs,
controls, and time consuming reports,

At one unlvers:ty heavily involved in the atomic
project, the main administrative responsibilities'
of OSRD were apparently consummated .in a review that
took a couple of hours and was conducted on the spot
twice a year by Conant and two other senior OSRD
officers. Decisions were made rapidly, and little
attention was pé&id to the budget. Agreements were
often verbal and contractual details were worked out
later, sometlimes after the work had been completed,

« + « we needed to process sixty tons of uranium.
It was Impossible to set a price until the processes
were worked out in more detall, ., .°. The only
assurance | could give Mallinckrodt was that the
O0ffice of Scientific Research and Development would
supply him with a letter of intent to work out a
contract that would not leave him financially the
loser. . . « Some months later, [after the Army
had taken over] Colonel X, D, Nichols dropped in at
my ‘office, ‘'A, H.,' he said, 'you'll be interested
to know that we have flnally signed the contract
with Malinckrodt for processing the first sixty
tons of uranium. It was the most unusua)l situation
that | have ever met, The last of the material

was shipped from_their plant the day before the
terms were agreed .upon and_ the contract signed,

« « « "When Sengler was assured [that Wichols
represented the Army and had authority to buy the orel
« « « he immediately noted on a sheet of yeliou paper
the conditions of sale of the ore. . . « These note-
vere dated and initialed by Nichols and Sengler.
Within a week the {200 tons . , . were delivered, .

It took another six months for the business offlicers
on the two sides to agree upon the form of contract,

"This," General Groves has written, "was typical of
‘the way in which a great many of our most important
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transactions were carrled out, Once the seller

understood the ‘importance of our work , , . he was

invariably perfectly willing to-deliver his goods

or his services on our oral assurance that fair terms

and conditions would be settled at a later date,

We always promlsed that.he would not be out-of-

pocket. for any expenses incurred if for some reason

final agreement was not .reached, And we. always

_kept that promise.'”

As is generally the situation early in the lite of
scientific organizations all of the ingredients were present
in the AEC to place the contracting function on the extreme
of the continuum where technical considerations aye dominant.,
All major decisions were infﬂuen&eﬂ or made directly by the
technical hiérarchy, placing the "official' spokesman for
contract matters, the contracting officer,in an Opphsife rele
to-that portrayed by the reguivations.2

As an organization matures and the projects becope less
critical and less in the public eye, the contracting efivircnment
tends to move across the .continuum toward and eventually
'beyond the midpoint of the partlc1pat|ve approach As an
organrzat:on matures and moves across the conttnuum, sqienti%ts,
engineers and contracting specialists tend to more closely
app:roach traditicnal roles, Scientists and engineers becom
more of a '"behind the scene' supporting element while the
contracting officer takes the lead in contractual matters,

L

Ideally, R&D organtzations -fall somewhere near the midpoint

lOrians, pp. 116-117,

2The head of AEG: field offices normally serves as the
contracting officer, avoiding some of the conflict. See
ibid., Pe ]22.
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vhere a Yteam" concept'is the practiced phlliosophy. Fortunately,
government R&D organizatlons for the most part, appear to be
reasonably close to thé idéa].’ Even the AEC has experlenced

the normal swing to more conservative contracting pracfices

as so aptly described by Orians:

Both in spirit and in .the humbler particulars of

contractual and administrative practice, the herolc

days of the Manhattan Project (the days of creation

one is almost inclined to say) contrast strikingly

with‘the %ncreasingly ordinary vears that have

followed.

R&éD organizatlons seldom if ever approach the left extreme
" of the continuum in Table 4, Such an environment, however,
is common in production and standard equipment'puréhasing
organizations such as-the Defensg Supply Agency.

The point of the preceding discussion is simply to
F1lustrate that the roles of scientists ;nd engineers in the
contracting process-i; related to the stage in development
of the organization, A second important peint is that the
roles of scientists and engineers tends to become more
_decepfive as the organization matures in that it becomés
m&re of a tradftional, ”hehlgd the scene' activity,

A diffiéu]ty“In describing the roles of professionéis
}n_thg contracting process  is selection of the parameters

within which. the process falls, The standard definition fo!

procurement or contfactingh seems somewhat narrow for the

3Orlans,‘p. 116,

hCharagteristics of- terms "“procurement'" and Ycontracti:
are discussed in Chapter 1.
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RED environment because It excludes the "determination of
requirement” activities, lg practice the business of
""determining and implementing" becomes highly integrated,
making fine lines of distinction only theoretically posgible.
Since one objectiye éf this research is to provide perspective
on the '"way things are'" the presentation is not constralned.
by nar}ow definitions of the contracting process., Ffor
purposes of this éfudy the proéess-includes all activities
directed ultimatéiy,to a contractual relationship as well as

the post award management and administration functlons.

Sclientists and Engineers as Adminigirators

The revolution in the methods of implementation of
government RE&D projed£é, that is the installation of the
"contracting-out" philosophy, has had major impact on the
role of the scientist and engineer, The traditional concept
of an individual in a white coat hard at work in the laboraéory,
is a far cry from the environment of the majorit; of modern
“day government scientists and éngineers. A more accurate
-description for the majority would reflect business dress
and_ a desk piled high with dontract documents,

There wés a day when ‘government R&D work was performed
by civil servants. In government‘faéilities. “In 1940 virtually
~all fed;ra] RED programs were conducted within the government's
- own organization or as grants to state institutions; to a
large'degree the government relied upon developments in the

private sector of the economy.”5 The modern approach, however,

5Danhof, P. 93,
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is to rely on private organizatlons to conduct RED in private
facilities which are financed largely by the goVernment; This
transition has changed the rodés of scientists and engineers
to that of an administrator concerned with the plann}Ag,
contracting and overseeing of the work of thei.r counfarpart

in the pr}vate sector,

in &any respects:the new roles of government scientists
and enngeérs are more complex and demandﬁég than traditional
ro}es; In a sense they are dual roles réqurring not only the
technical skills of the professional, but also the skills
of an administrator, Sc}entisfs and engineers a;e key
partip[pangs in every facet of the contra&iing process, but
participation in traditional functions is more Tmag!néd than
reg]. lnstea&, they. are planners, schedulers, negotiators and
managers, of work performéd by contractors,

"As in all things,‘the}e are exc;ptions to the generalization
"regarding roles of séienf!sts'ana enginee;s. "Many government
RéD organizations maintain laboratories for the conduct of
‘basic and applied research, For example, NASA maintalns majo:
basic and applied research laboratories at the Ames and Flight
Research Centers in California and the Langly and Lewis ‘
Research Cegter; in Virginia and Oh16,8 In addition, other
field centers such as the Manned Spacecraft Center in Téxas

maintain supporting laboratorles which have been described

'6United States Government Organization Manual, 1969-70
(Washington, D. C.: Office of the Federal Register, Wational
Archives and Records Service, General Service Admin,, Govt,
Printing Office), p. 465,
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"as an in-house paraliel to the [ndependent Research and
Development Agreements that the Department of Defense (DOD)

! However, the over-

and ﬂAéA have with their contractors.
whelming majorlty of government R&D_is conducged”by private
conCetns;8 making roles of government scientisfs.and engineeré
more administrative than the trad}tlonai practitioner., The
remainder of this chapter and Chapter VI are devoted to

identiffing and describing more specifically, scientists’

and enginecers' administrative roles in the contracting process,

Project Planning

The eariy planning and definition activities of a major
RED project offers pe%haps.the best opportunity for scientists
and engineers to apply their talents in the more traéitiona}
manner. The period of incubation particularly, Is when the
government technlcal staff is heavily involved in ana]ysi; of
alternate technlcal approaches and concepts,. researching the
many potentltal solutions to achieving agency objectives. Some
agencies have a formal policy of uti]fzing {Aternal resources
rather than contractor sﬁpport for -the study of alternative
technlcal eoncepts and deterﬁ!ning the feasibility of further
study and defiﬁition. -For example{ the NASA PPP guidelines
staie-that contracted effort in preliminary analysis (phase A)

activity is limited to auxiliary studies In support of the

7Hjornevik3 P 21,

8Danhof, pe 93.
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in-house activity.9 This is an area in which the internal
laborateries play a major supporting role. Hjornevik's
description of NASA's Houston operation provides insight into

the environment for the participants:

Several conditions favorable to the environment of
a good research laborateocry are the following:

1+ Strong personal emphases are placed on science-

: oriented values using one's ability rather than
institutional values, having freedom to pursue
ideas, and making contributions to basic
scientific knowledge,

2, Frequent contact is made with colleagues in
settings, with values, and in fields different
from one's own, . ’

3. The chlief neither gives complete autonomy nor
" excessive direction, .

'k, Laboratory chiefs are themselves highly competen
and motivated. Motivation and a sense of
progress toward scientiflc goals are strong.

5. Chiefs employ participative leadership ra%her
than directive or laissez=faire policies| 0

The Air Force Systems Command provides a more detailed
perspective on the roles of Air Force scientists and engin

The scientist/engineer plays an important- role
throughout the entire planning, programming, and
budgeting process, Early in the cycle, he is

the major source of ideas for work in hls area of
technical /interest whlch may bécome Input to. the
"TWP/LRP for hls laboratery or be recommended as
projects cr tasks to be included in the nearer
term program. In either case, the scientist/
engineer must not only describe his technical ideas
clearly and convincingly, but nmust also be able to
advise managemen? on the resources required to
accomplish them- !

?NASA, Phesed Project Planning Guidelines, p., 2~2,

10 iornevik, ppo 21-22.

l]AF Systems Command, Air Force Laboratory Procurement
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Sclentists and engineers as technical speclalists perform
project concept studies which cover the following types of

elements:

--Development of project objectives in detail.

~-Assessment of the feasibility of achieving project
objectives,

-=tdentification of research, advanced technology
and other project support reguirements,

~~Gross hardware requirements and plans for project
implementation including manufacturing, test,
logistic support, operations, etc,

~=Determination of gross schedule for implementation

~~Estimates of gross resource requirements {(funds,
manpower and facilities). .

~-i{dentification of the favorable and unfavorable
technical, resource, and policy factors,

~=Trade~off analyses to provide a basis for recommendation:
for follow-on action.

~-~Application to, orlénterface with, on-going or
proposed projects, :

Upon completion of concept séudies,,analytical reports of
findings and conclusions on the technical, management, finaﬂcial
}esources, schedules and policy considerations are prepared

to form a legitimate basis for recommendations. The following
types df data would normally beideveloped:

- How the project objectives would contribute to agency
and program objectives,

-~ Complete informatlion on each approach studied,

- Preliminary specifications.

- Comprehensive comparative analysis of alternatives
and trade-offs (including resource and schedule
estimates for the project through completion).

- ldentification of study contracts required,

-~ Statement of impact on Agency program and resources,

~ ldentification and plan for implementing reseoarch
and technology tasks critical to the project.

- Relationship to on~going or proposed projects,

- Conclusions, 1

- Recommendations. 3

}2NASA; Phased Project PlanniWQ'Guidefines, pp. 3=2 - 3=-3,

Sibide, p. 3-3.
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Another important aspect of the-early planning activities
in wh}ch scientists and-engiweers are key participants Is
the preparation of project plans for the definitibn; design
and dcyeiopmené phases, These plags will normally be detailed
for the next step In the sequence and ﬁore_géneralty describe
the overall plan., For examﬁle, prior te initiating the formal
definition phase, normally a contracted effort; the technical
office (scientists and engineers),.prepare the formal ﬁroject
plans fér accomplishing the definitioa ;f‘hardware and associatec
work, This aspect of project planning,‘that is the detall

planning is updated prior to initiation of each phase,

Procurement Planning

The reguiations of the DOD, AEC and NASA rEqufne formal
planning and prior approval of the detail implementation plan
for major RED contracts, The plan describes the objectlves .
of the proposed contract, method of procurement,'tyﬁe of.contract
to be utilized and many other aspecés pertinént to cén£racting.

Although formal contract actions such as'issuance of the
RFP are normally not taken prior to projec?'apprqvéi,‘advance
planniqg and preparation for contracting is often accomplishe
i.n parallel wiéhcreview and approval of éhe project‘pian.
One of the advantages‘of an integrated organization is often
displayed at this point. When the project plan has progresse
to the point where there is'reasonéb1e expectation of approvs
the technical and business Eersonnel join forces and Initiate

advance planning for contract Implementation., This {nformal
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activity reduces the contracting time cycle after approval
‘of project plans, Air Force comments on planning are

The greatest possible benefits are obtalined when
procurement planning covers the entlre perilod

from inception of the work requirement to placement

of a contract with the selectédd source, Planning
should therefore begin as soon as enough data are
available to establish meaningful and productive cont
between tqﬁ technical organlzation and the contracting
activity. g

One of the major. areas of responsibllity for scientists

and engineers in the initial contract planning is preparatton

of the contract work statement, The work statement is a
critical aspect of the contracting process because it is
the foundation for all subsequent actions, The work statemen
is the basis upon which contractors prepare proposals to
demonstrate capability as well as the framework for the
contract itself., OFf all actlons in the contracting procese
for which scientists and engineers are responsible, none are
more important than preparatlon of the work statements., Alr
Force guidelines for scientists and engineers illustrate the
point:
The work statement is a vital part of the purchase
requests Wrok statements for Air Force research,
exploratory -development, and advanced development are
‘prepared in accordance with AFSCM 70~5, They can
vary from simple statements of objectives to complex
statements of performance requirements, Regardless
of their simplicity or complexity, certain general
principles apply to all of them., First, work statements
must be neither so narrow as to restrict the contractor's
efforts nor so broad as to permit the contractor to

explore areas having little relationship to the
particular work, Secondly, a work statement is a

14

) Ai'r Force 'Laboratory Procurement Management, pp. =10 -
""1]0
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controlling device which should be definitive enough

to protect the Government's interests, Finally, a
contractor, taking hls ultimate direction from the
statement alone, should be able to perform the required
"work, The work statement will affect the procurement
beyond directing the contractor's effort and:

(a) May affect the number of good sources willing

and able to prepare proposals for the work, If it
" 1s too broad, flrms may choose not to propose,
efther because of the risks involved or because they
are not able to immediately relate the work requirements
to their talents. On the other hand; if it is too
restrictive, the most capable (and desirable) sources
may feel that their creativity will be stifled by
Government overdirection, :

(b) Will affect the type of contract that will be
written, For example, if a certain level of effort
over a specified period of time is desired, a fixed-
price contract may be feasibie., On the other hand,
if the amount of effort required to perform the work
very uncertaln at the outset, a cost-plus~fixed fee
{CPFF) contract may be necessary because of the in-
ability to estimate costs accurately enough to set
an acceptable fixed price.

(c) Can affect the basis on which the contract may

be written. RE&D contracts may be either completion

or term contracts. The completion contract requires
the contractor to complete and deliver a specified

end product - such as experimental hardware. The term
contract requires the contractor to apply a specified
level of effort - by man-month or cost rate of effort -
for combined or separately desianated catecories of
labor,

(d) Will affect the evaluation of proposals, just

as [t will affect the proposer's approaches to the
work, Proposal evaluations must be ._based on the

work statement - on what the Air Force has stated

that it desires.

(e) Will affect the adminlstration of the contract,
since it defines the scepe of work ~ what the contracte
does and what the Government receives., The manner in
which scope is defined will govern the amount of direc:

tion that the scientist/engineer can give and what the
" contractor will accept during the contract's life.

Yibid,, pp. 2-1 and 2-3,
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Transition of Responsibility
The early activitlies of planning and preparation for
contracting, the concept analysis, project planning and work

statement preparation are essentially technical responsibilities,

The scientists and engineers are focal points of action; they

take the initiative in moving the project forward. VWhen
problems dedelop, it is the scientist and engineer who come
to the rescue, The contracting officer plays an active role
-in this perlod, but it is-supportive and advisory.

The gene}al premise 1s that the task of determining and
-defining the technical requirements Is a responsibility of
the technical organization, the scientist and engineer,
However, a dramatic change takes place when specific contract
prepgrétions are initiated, When the items to be contracted
are defined and the necessary bhdgefary arrangements complete
the focus moves into a different arena, that of the contracti
officer.- At this point there is a noticeable shift of emphasis
fromithe strictly technical consideration to the broader
management aspects of contracting, th!e the contracting
officer moves more to the forefront at this ;tage, the scientist
and engineers continue to play éfrong supporting roles, Thls
is the point at which the ”geam concept," fostered by most,
ReéD organlizations, begins to deve!bp into formal fe]ationsths

" for the job ahead.

The” Procurement Plan
One of the first formal documentation efforts, after

~approval of the project plan and identification of the segments
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of the project to be accomplished by contract, {s preparation
of a formal procurement plan:

A procurement pilan is a detailed outline of the
method by which ‘the contracting officer expects fto
accomplish the procurement task,  The plan s an
adminlstrative tool designed to enable the contracting
officer to plan effectively for the placement and
“accomplishment of assligned procurements by analyzing
the requirement for, and determining the method

to be used in, placing the procurement, It also
furnishes justificatlon for the contemplated

method of procurement for use in connection

with the review'?gd approval of higher authority
when applicable, : =

Al though the contracting officer has primary responsibility
for the plan, preparation is a team effort in which scientists
and engineers are key participants, Huch- of the information
upon which the plan is based is developed by the technical
staff and‘there are technical consdiderations which require the
scientists and engineers' skills., Air Force comments on the
point are:

When a written procurement plan 1s required, it is

the contracting 6fficer's responsibility to prepare

it and to obtain the necessary approvals, He depends,

of course, on the scientist/engineer to furnish the

technlical information necessary to support the plan;

for instance, the ratings derived from the pre-

solicitation evaluation of prospective sources, the

AF Form 111, "Research and Development Hanagement 1

Report," the technical work statement, and so forth._7

A sample procurement plan illustrative of a typical Ai

Force situation is provided in Appendix 2, Table 5 is a mo

comprehenstve description of the considerations involved in

{GNASA; Procurement Regulations, p. 376=7L
17
1-12,

Air Force Laboratory Procurement Management, pp, 1-11
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TABLE-5-
PROCURENENT BY HEGOTIATI 02

PROCUREMENT PLAN FOR __

1. DESCRIPTION OF THE PROPOSED PROCUREMEMNT.

a. Purpose and Descriptlon of York, Supplies, or
Servcies (including Quantities),

b. Program and Project (including ldentification of
Project Appreval Document).

¢, Responsikle Technical 0ffice. .

-d. Installation's Plan for Technical Monitoring.

e. Relaticn to Other Procurements - Past, Present, ant
Future, _ )

f. Performance Hilestone (if Known) and Delivery®
Schedule,

ad. Jotal Estimated Cost.

2. FUHDIHEG.

-

Approved Preject Funding by Fiscal Year.

Funding of Proposed Procurement by Fiscal: Year,
Funding of Foltow-on Procurements by Fiscal Year,
Contingencies or Reserves Reguired by Fiscal Yezr,

= o B & Y 3
.

-

3. SOURCES.,

2. Known Sources and Competitive Situation,

b. Sagurces to be 3olicited and Reasons for Cmission o
Known Sources, .

c. Synopsizing or Explanation of Excentlicn,

d, Justification .Tor iloncompetitive Procurencnt.

I, JUST[FICATIbN AHD AUTHCRIZATION FOR MEGOTIATION,

a. Determination and Findings,
b, Jdustificaticns Relating to Class D&F's,

L., TYPE OF CONTRACT,
a. Recommended Type,

Al eI bt el o

®NASA, Procurzment Reculations, pp. 378,2-381,




9.

25

TABLE 5 (continued)

b, D&F for liethod of Contracting,

c, Special Requirements,

d, Incentive Consideration.

e. Letter Centract and Complete Justification
ORAL BRIEFING OF PROSPECTIVE COMTRACTORS,
HETHOD OF EVALUATING PROPOSALS,

a. Recommended Method,

b, Special Probiems.

c. Source Evaluation Board Apsnointment Letter,

GOVERMMENT PROPLRTY =~ DESCRIPTICN, MOMETARY EVALUATIOHN,
AND BASIS FOR REQUIREMEHT, ’

a. Tfacilities,
b, Other Property Governnent-furaishad,

RELIABILITY AMD QUALITY ASSURANCE,

2, Reliability Assurance,
B, Quality Assurance,.

HAN}\GEHEN'I: Y .LTORHAT 10N SYSTEHS.,
PRECONTRACT COSTS.,

TECHNICAL DATA FOR REPROCURENEHT,
OTHER PERTINENT DATA, |
PROCUREMENT ACTI0H SCHEDULE.

LEGAL REVIEY OF PROCUREMENT PLAM,
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preparing a plan,

A procurement plan is the agency road map_for‘selecting
contractors, developing the appropriate contractual ‘ins{rumenté
and managing the contractor's efforts, . It is first and
foremost a management tool, a vehicle for assuring that the
prerequisites for contracting have been met and that the
organ}zatlon‘has studied the alternatives and selected the
best options for the particular situation., A procuremen
plan Ts not intefided to constrain or-hinder, rather its
purpose is to assure ratlonal planning of the actions reguiiec
to achieve project objectives,

The procurement p!an_is_an‘integrator of the technical,
bh;iness and management considerations into a feas%bie and
cpordrnated_courﬁe of actlon, Prepééation of the procufement
’plan is muiti*diécipiinary ac£ivi§y. In méjor-projects the
plan is a product of a con;ractingvtéam composed of sclentists
.engineers, the contractiﬁg officer, pric?ng:Specialists, legal
specialists and various other profe;siona!s.

Review and approval levels vary depending upon agency
policy; however, plans for major R&D are generally reviewed
at the highest levels of the agency or department. The items
in Table 5, relevant to scientists and .engineers, are discussec

below.

" Description.~~Much of the data for tﬁe_procurement plan
is taken from earlier work reflected in project plans, For
example, the descriptive information required by the procurement

plan is also required for project planning, A difference,
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however, is that the procurement plan is related to a specific
area whereas the project plan may be extremely broad. - Also,
the procurement plan is -developed subsequent to the project
plgn thus reflecting modifications résulting from more recent
develofments. Scientists and engineers provide all necessary
information to describe the contract work scope in specific
terms such as technical objectives, performance measurement
criteria; and deliverable products such as reports, prototypes
and test Specimeng. A concomitant task of scientists and
engineers is development of the performance milestones and
schedules for the proposed contract work. This is an especially
important function since ghe schedule must be integrated with
project activities wHIch are conducted b§ many other sources.
An incémpatibility in the schedule for one contract could

easily Jeopardize the overall project objectives.

<

Technical Honiforinge=—Another contribution gy sclentists
and englineers is the plan for technical survelllance or )
monitoring of the proposed contract. The plan must reflect
management's philosophy regarding th;.degree of flexibility
fo be given contractor§, that is to monitor the &etail work or

rely more on the reports and tests as evidence of performance,
Stability of technical resources, feésibi!ity of on~site ’
mon[tor{ng and the possibility of delegation of certain
“functions to othér government agencies, are factors that must
be considered in developing the technical management plan,
The plan will normai]y involve several internal organizations

~

and possibly external groups making coordination and integration
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an essential requirement,
‘ 'Soﬁféé;;—;Familiarity with project requirements makes
the.scientist and engineer the flrst sources of information
rggérdiqg prospective contractors. Knowledge of thé demands
of the project and familiarity with the capabllity of the
industrial firms are important considerations in establishing
the potential contractor source list, The source list gsntalns
the firms that are believed to possess the capabllity and
interest required to participate in the project, ,Skil]ed
judgment in this area helps to reduce the possibility of
encou;aging unqualifieﬁ firms -to ipcu; the expense of'a formal
prpposal. Hore importantly, however, scientists and engineers
brovide increased assurance that interésted, qualified firms
are provided an opportunity to partfcipate in the procurement,
-Major R&ED projects seldom meet the criteria for limiting
the solicitation to a single source; however, in the evegt
the technical authorities believe competition is not ﬁossible
or pracFicab1e, a justiflcatlion must be prepared to support
such a fecommendatioh. A non-competitive procurément recomménda;
tion is a serious matter; if followed, it eliminates the
flexibility and otherfadvantages of a competiti;e env!ronﬁent
Nevgrtheless, certain requI}emenés are not suitable for
competition., Scientists and engineers are often uniquely
‘qualified to make judgments in this regard. The following

illustrates the factors that must be conslidered and explained

in support of a non-competitive recommendation:
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(i) What capability does the proposed contractor have
vhich is Important to the specific effort and
"makes him clearly more deslrable than another
firm in the same general fleld?

(i) What prior experience of a highly specialized
nature does he possess which is vital to the -

. proposed effort? :
(111) What facilities and test equipment does "he have
which are specialized and vital t the effort?

(iv) Does he have a substantial investment of some kind
which would have to be duplicated at Government

. expense by another source entering the field?

(v) {f schedules are involved, why are they critical
and why can the proposed contractor best meet them?

{vi) tf tack of drawings or specifications is a guiding
factor, why is the proposed contractor best able
to perform under these conditions? Why are drawings
and specifications lacking? -What is the leadtime
required to get drawings and specifications suitable
for competition?

{(vii) Are Government-owned facilities involived?
(viii) s the effort a continuation of previous effort
performed by the-proposed contractor?

(ix) Does the proposed contractor have personnel
considered predominant experts in the particular
field? .

(x) Is competititon precluded because of the existence
of patent rights, copyrights or secret processes?

(xi) Are parts or components being procured as replacement
parts in support of equipment spetially designed by’
a manufacturer, where data avalilable is not adequate
to assure that the parts or components will perform
the same function in the equiqgent as those parts
or’ components being replaced? '

Type of Contract,~~The type of contract most appropriate

for the farticular situation will depend on a host of factors
such as the degree of specifl&fty of the work statement,
uncertainty of ability to achieve the technical objectives and
the state of the art in the areas to be researched.' Again,
scientists and engineers by reason of their know]edge and

familiarity with the project, are invaluable sources of

]8NASA, Procurement Regulations, p. 358,
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information. In an R&D situation, the nature of thework is
“such that with the.possib]e exception of the definitlon studies,
a cost reimbursement contract arrangement is generally the
most appropriate, However, considératjon must also be givan
to the appropriateness of Incentives that would motivate the
contractor to emphasize the governments objectives. There
are numerous options for Incentives, but a meaningful arrange
ment will almost always involve an integrated arrangement
wherein cost, schedule and performance are Incentivized.
Selecting the right incentives is an extrenety compley task
requiring the participation of many disciplines, especiaily
scientists and engineers. Expertise in peffoymance character
istics-of equipment is an essential ing;edient.in selection
of contract type; since incentives are frequently tied to
equipment performance parametéré and other technlca) aspects.,
~ The subject of incentives is 6f such importance and
complexity that DOD and NASA recently Jjoined forces in developing
approaches to selecting appropriate incentives:
The contemplated choice of contract type should he
re-evaluated at every step in the preaward phase
because the rationale may change significanmtly during
the proposal evaluation or at any point between the
RFF and the negotiation. The contractor's willingness
to'accept a high risk FPI contract should not be a
primary crliterion, Extrdcontractual iInfluences may
initially support the contractor’s choice, but changing
conditions may impact adversely on performance during
the life of the contract, Values of performance
between the minimum acceptable level and a nominal
performance gaol should be carefully evaluated at
di fferent cost points to assure that the Government's
trade~off decisions in stating a preference for a

contract type are in accordance with the preferred
pe:formance objective, B
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fn research, exploratory development, and advanced
development effort, 'the type of contract to be used

may Include award fee incentlves; however, research,
preliminary exploration, or study contracts should

be CPFF instead of CPAF where the level-of-effort’
required is unknown or where the performance measurement
does not lend itself to the subjective evaluations
required by award fee contract, In Advanced Development
effort, CPIF incentives may be appropriate when
realistic cost ranges can be estimated; however,

actions beyond the control of the contractor may cause
high sharing rates to be inappropriate., In the first
two categories in the spectrum, there are quite often

no definitive or measurable goals which are not

subject to significant change. The decision to

even consider an incentive contract may force a

better deflnition and cost estimate which often

leads to the proper con?éuslon that incentives are,

in fact, inappropriate, T

Oral breifing.-~Proposal briefings are conducted

primarily to clarify quegtionable aspects of_an RFP to
faclfitate better proposalss In R&D situati;ns the areas
difficulty are gengra]fy associaéed with technical aspects
:of the project, 1in the planning, scientists and engineé%s'
must consider the value of conducti&g an oral briefing,
recogn}zing that theée are penalties in-time and effort
involved, However, if a briefing enhances the quaiity of
proposals, the time and effort devoted to the briefling wil

pay high dividends.

Proposal Eveluation.~--The major R&D agencles and departments

have established procedures in which formal Source Evaluation

Boards (SEB)20 are appointed to

"]9lnc§ntrve Contracting ‘Guide, NHB 5104,3A, Fm38~34,
NAVNAT F-5283, AfP/j0-1-5, DSAH.7800.1 (DOD and NASA, October,
1969}, pp. 57-58.

2ONASA uses Source Evaluation Board; DOD uses Source
Selection Advisory Committee (SSAC),
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« « « determine the most appropriate method of
selecting; applying and reporting the criteria or
factors which will best assist the Source- Selection
Official in deciding the source(i] w.ith which flnal
negotiations shall bé initiated,

in major contract actions. In the R&D environment, scientists
and engineers are heavily -represented on evaluation teams,

The chairman is often a high=level scientis£ ;r enginecer.,

There is also a technical committee consisting of scientlst

and engineers representiné different areés of interest. l;
procurements not appropriate for the formal SEB procedures,
scientists- and engineers play an equally important role in
evaluation of proposals. The statemeét, “Generalfy, p?ocurément
personnel are not qualified to evaluate proposals from a '
tgchnical viewpoint and must rely on scientific aﬁd engineering

personnel for this function,”22

in the introductory provisions
of NASA regulations is indicative of the sclentists and
engineers' role. The task of the pr;curement plan is to
describe the Fechn{ques to be utilized for the broposaﬂ
evaluation-which comes later In the cycle,

There are many other factors in preparation of a procurement
plan that involve scientists and engineers., For example,
retiability and quality‘requiﬁements and the information
management systems must be identified and integrated intc the

planning,

In summary, the procurement plan is a tramework for

2lsource Evaluatlon Board Manual (NASA, Aug., 196L4), p. 2-1,

22NASA,'Procurement Regulations, p. 360,
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contréct implementation, Although the contracting offlcer
isqprlmar]fy responsible for preparation ﬁf the procurement
ptan, itiis a multi-disciplinary activity, The technical
staff; scientists and eggtneers; play particularly significant
roles by providing much of the basic information and In

providing assistance and advice to the contracting offlcer

Solicitatlion of Proposals

The formal Introduction of the government's intent to
contract is made through the medium of an official-Request
for Proposal {RFP), a staadard vehicle fér this ﬁurposg..ln
an R&D situation the‘RFP is normaily a letter form document
that describes the proposed contract requirements, the qualifi-
cation and evaluation - criteria that will be ;t!lized_to select
tontractors for negotiation, and the tentative terms and
conditions for the contract. The RFP also ident!fies the
information required for the government to evaluate and séle
proposals for negotiétion.

Thg RFP is one of the particularly impértant aspects of
the contracting process; for the quality of contractor proposals
and subsequent activities are in large measure directly }e!ated_
to the quality of the RFP, However, from the scientist$ and
engineers! viéwpoint an RFP presents feﬁ ﬁroblems, providing
the planning has been théroughf There are two exceptions,
howevery elther or both can present major problems for scientistg
and engineers; First, the nature of an R&D project is such

that it experiences constant change. Therefore, there are
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often significant adjustments in project requirements that
must be incorporateﬂ into the RFP, |f the impact of a change
is substantive it may affect many aspects of the RFP requiring
re-examinatlon and possibly major revision, A second more-
difficult area, but one that 1s -anticipated and planned is
proposal-evaluation, Scientists and engineers functioning as
members of evaluation boards and committees, play an exceptional
key role in the evaluation-process. Although the actual
evaluatlion is conducted several weeks subsequent to the RFP,
the plans, particularly the criteria, must be completed
concurrently or prior to the RFP., This Is necessary for two’
reasons: one, the government s pollcy is to advlise prospectiv
contractors of thecriterla that will be pt:i:zed.to evaluate
proposals and two, to avoid the possibility of manlpu!ation

of évaluation plans a.ter recelpt of proposals.

The scientists and englneers' talents are particularly
valuabile in establishing criteria. SEB guidelines .describe
the types of criteria found in RFP's:

PROPOSED QUALIFJCATION CRITERIA,~~The proposed

qualification criteria will consist of those elemnents

of special expefience, capability, facilities, or

other factors which are critical to the progran

performance aspects of the procurement., In establishinyg

"gqualification criteria,'” care must be exercised

to restrict them to those essential to the successful

completion of the contract work, Stated otherwise,

they are ''go-no~go" criteria which will reflect
minimum requirements for a particular procurement,

‘PROPOSED 'EVALUATION CRITERIA, . . . The proposed
evaluation criteria will consist of those elements
which the Board must examine in each proposal to
determine a concern's: .

as Understanding of the requirement,,

b. Approach to the task,
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¢, Potential for completing the job In terms of the
RFP, and : 23

d. Comparative competitive status,

A review of the basic policy and operational procedures
of the SEB provides insight into- the environment and the
functions scientists and engineers perform in the evaluation
process:

The principal purpose of the SEB procedures is to

provide a sound basis on which an informed and

objective judgment can be made by the Source :

Selection Official, insuring thereby the selection of the

contractor having the highest probability of best

performing the specific contract tasks. The source
evaluation process requires not only an appralsal of

the concerns' written proposals for a perticular

procurement but consideration of other factors .

bearing on the performance potentials of a concern

as may be appropriate or necessagﬁ to insure selection

of the best possible contractor,

This review illustrates the importance and complexity of
the scientists and engineers' roles in planning for contracting.
A copy of an official RFP, including. all instructions for
proposal preparation, evaluation plan, and technical criterla
Is provided in Appendix 3.

This review of the scientists anu engineers- roie in
preparing the RFP.purposely avoids the many facets which do
not directly involve the technical professional. However,
scientists and engineers should be aware of certain of these

actions; they should know, for example, that proposed

procurements are publicized daily in the Department of Commerce

23source Evaluation Board ‘Hanual, ppe 5-2 -~ 5-3,

24

Ibid., pps 2=1 = 2=2,
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synopsis for the purpose of informing industry of prospective
procurements.‘ In addition, copies of the RFP are publicly

displayed for the same purpose.25

Pre-proposal Briefing
After an RFP is finally completed and mailed to prospective
- contractors there are two remalning activities for scientistéx
and englneers prior to conducting the propesal evaluation,
First; the RFP, and all pe}tinent téchnical materlal such as
éhe work- statements, evaluation c;itéria, qualit& and
retiability reqdjrements, and reporting requirements must
be carefully re-examined for the possibility of errors,
ambiguous pkovisions ané items that may be affected by project
changes subseguent to the RFP, In the event revisions In the
RFP are desiréb]e they must be accomplished in a timely
manner to- avoid .impacting the contréctor's effort in preparing
a proposal. In hajor RéD projects the government normally
requires proposals to be submitted within four to eight
weeks after the RFP is mailed. Since the contractors are
motivated to prepare the best proposal possible, time {s
extremely impor%gnt; Therefore, it is to the advantage of
both the governﬁent and the contractor that any necessary
changes to the RFP are made as early as possible. Another
aspect of this problem is the possibility that the contractors

review of the RFP will reveal areas that recguire clarification.

2SNASA,‘Procurement Regulations, p. 170,
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Unless there is a mechanism to accommodate questions, contract
tend to seek advice on an indlvldual basis by contacting the
responsible technical representatives, This. is generally
inappropriate in a compet}tive situation and is-highly dis-
couraged. Experience confirms, however, the prebability that
many areas of an RFP, particularly the technical aspects,
will require clarification before quality proposals can be
prepared. One technique for accomplishing this is the pre~
proposal briefing or conference. The customary ‘practice is
to plan the briefing in advance and provide notification in
the RFP, This assures awareness and equal opportunity for
participation on the part of all RFP recipients, Air Force
guidelines on this subject are
One of the best methods of insuring realistic technice
and cost proposals is the preproposal briefing of
prospective contractors after they have received the
Request for Proposal. The basic purpose of the
briefing, in which the contracting officer, the buyer,
and the sscientist/engineer participate, is to promote
uniform interpretation or clarification of work
statement and specifications., Among the factors’

considered in determining the need for a briéfing are:
(1) the complexity of the project,

(2) the benefits likely from dissemination of backgrot
i datao
(3) anticipated difficulties in contract administratic
(4) exceptional demands on a contractor's capability.
(5) the presence of unggoidab?e ambiguities in the
statement of work.”".
The pre-proposal briefing Is a formal activity, In SE

situatlons the Board will normally be represented and may

Thn

26Air Force Systems Command, Air Force Research and
Development ‘Contracting 0fficers' Handbook, AFSCP/0-2,
{Yash.ington, D. C,: Andrews Air Force Base, 30 June 1967),
P. 2-3']‘1 ’
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even conduct the meeting., After the briefing a formal émendment
is issued if RFP revisions are necessary., Scientists and
‘éngineers play major roles in the pre-proposal briefing activity,
often belng the pr{ncipal target of questions.

_The second and last matter to be dealt with prlor to
receiving the contractors? propogals_is the final organlzation
and planning for the evaluation. In major grcjects~eva1uation
is a complex and time consuming activit&, sometimes requiring
several weeks depending upoﬁ the number of proposals,
complexity of the procurement and other féétors.t For thls
reason, plﬂs the probability of changes Qubsequent to the’
briefing, the time between pre-proposal briefing .and reée!pt
of proposals is a period of high éctivity; the final preparation

period prior to the formal evaluation process,



EHAPTER VI
EVOLUTION OF A PARTNERSHIP

The presentation in Part Two has thus far focused on the
preparatory activities which are necessary prerequisites to
developing a contractual relationship. The thrust now chaﬁges
to an examination of thafmocess of selecting)contractors
-for negotiation, the negotiation process, and finally management
;nd administration of the contract,

The emphasis in the material that follows is on identlfying
and describing the Eole of the scientist and engineer. However,
?his is'a task that at best can only be partlally achieved due
té the integration of the various disciplines into e &team"
approach, This is particularly evident in the proposal
eva]ﬁgtion and negotiation activitiegf Another Important
factor to be recognized T% the thorough integrat}on of
scientists and englneers into the management hiera};hQ in
government scientif!c-orgén!zatfons; For example, the current
Administrator of NASA is a scientist as are many of the DOD
ana AEC. top management people, This means that scientists and
engineers fill meny roles in addition to the strictly technica
function, In fact, they participate in a management capacity
in essentially all areas of the contracting process. The

emphasis here, however, is on the role of the specialist

A2F



140

rather than-the generalist, the expert technical advisor, the
consultant, the decision maker in technical matters throughout

the proposal evaluation process,

Narrowing the Field-

RED, like map? other areas, Is characterlized by an
abundance of priva;e institutions eager to perform the work,
The government's policy is to encourage maximum competltion
consistent wi£h the nature,of‘the tasks, However, in the
interest of the government and the public, concerns that do
not possess the minimunm qdalific;tions angiresources necessal
totperform the prOposéd work are dtsc;uraged from incﬁrr!ng-
the expense assoc}ated with pkeparing prOpésals-for competitis
consideration.] Also, since there éré often more concerns th:
meet minimum requirements than there are,contrgcts:tb be
awarded, the government employs techniques designed to ‘Tdenti!
the most capable cont}actors desiring to participate.

The p;ocess of selecting the most advantageous proposal .
and contractor to perform a part{cular segment of work can
be viewed as a progressively narrowing process. The process
begins with a broad spectrum of potential contractors in the.
early project planning period, reduced somewhat before forma{
contracting acticn by the firms own assessment of the competi!

further reduced by the screening of source lists “to eliminate

sources clearly not capable of contract performance,"2 and

_LSource Evaluation Board Manual, p. h-1,
2

AF Laboratory Procurement Management, p. 2-23,
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~firnally through the terms and conditions of the R?P, especially
the qualification criteria. To thls point the na;rowing
procéss is conducped without formal interaction betweén
government and the proséective contractors; and the terms;
qualtification critefia and other }equlrements of the RFP, are
essentially objectlively derived,

Upon receipt of proposals‘the narrowing process continues
but two major changes.occur in the process, First; the
elimination process switches from dealing with tﬁe industry
in gene}a] to dealing with individual companieg.- Second; the
elimination decisions become more subjectivg} beihgxbased upon
comparisén of p?eﬁetermiqed criteria with information presented
by the contractor, éuppleménfed by personal AIscussEons and
negotiations, and data }eceived_ffom'oiher government sources,

Althoudh the roles of éhé various participénts fnifhe
;propésa] evaiuat}on,p?SCess‘are essénpially the same in al}
typeg of evgluations,'seléction criteria are directly-related

to the type oflcoﬁpetitionidesigned by the RFP and the particula

phase of the project to be contracted, The éoint of the

latter éomﬁenﬁ is that qualification ‘and evéluat}on criteria

are l}kefy to va;; éo;siderably in the diffgreﬁt phases. To
illustrate, in the définition phase the objective of the
evaluation is to identify the best capability for a study,
which may or may not require egtensivglfacidities and resources.
On the other hand; both facilities and resources are Tikely

to be highly desirable assets for the development phase., There

are many variations in approaches to competing major projects.
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fn a study of the forms utilized by the miltitary departments,
"Peck and Scherer classified all forms into four basic categorle
with the following features:

(1) Advertised ‘competitive bidding. The government
publishes detailed specifications for the product,

and bidders quote prices for delivery of the speclfied
product.’ A flxed price contract is awarded to the
lowest responsible bidder, : '

{2) The 'design competition, The government issues
performance specifications, either to any interested
firm or to a selected group of firms, Bidders responc
with detailed design proposals and sometimes models,’
along with estimated cost and delivery data.,  Over~
all excellence of the proposed designs is the princip:
consideration’'in selecting the winner of a development
contract (usually of the cost reimbursement type).

(3) The prototype competition, The govermament again
issues performance specifications, but in this case
bidders respond with full-scale working prototypes

to demonstrate their solutions to design problems.
Over~all excellence of the prototypes as determined
by testing is the principal-consideration in selecting
the winner of a development or production contract,

(4) The management competition., The government Issuecs
a broad statement of 'fTts requirements, Bidders
respond by submitting proposals which indicate the
general technical and organizational approach to be
employed in solving foreseen design -problems and

which describe, among other things, the bidder's
relevant past experience and present capabilities,
Contract awards are based upon considerations of
company capability, experience, and interest as well
as upon the technical approach proposed.

Tecﬁno1cgléaf changes and difficulties have over the
years resulted in almost total reliance on éhe ”managgment”
competition approach in the‘larger RED projects. Advertising
is inconsisteﬁt with thé “"unknowns' of R&D; design competitions

are "paper'" competitions, with no assurance that the contractor

3Pecg pp. 343-344,
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work will match the quatity of his design: and the prototype
is‘often_too expensive to be a practlical approach. The
ménagemeht competition techniqde has becomé tﬁe m;st popular
method although it is.;f }elat!vely recent origin, .

The Alr Force was the first service to recognize
the management competition formally by establishing
in 1955 its System Source Selection procedure,
However, all three services had conducted earlier
source selections that were more like management
competitions than design competitions. After 1955
the Army began holding formal management competition
to choose sources for some of its guided missile
programs, while the Navy Bureau of Aeronautlcs

(now the Bureau of Weapons) modified its design
competition procedires to include features
characteristic of management competitions., The
National Aeronautics and Space Administration has
also used management competitions extensively fo
select contractors for further competition on th
basis of study and preliminary design contracts,

For purposes of this study it is important to recogniz
that there are vatrious techniques for obtalning competition
However, since the management approach is utilized almost

exclusively it also is the focus of the research,

In R&D contracting, technical considerétions generally
take precedence over other matters'in the final decisions,
Rerhaps\an appreciation of the reasons for this phenomena ¢
be géined by reviéwing’Pertinent comments from_sefected sources:

in R&D contracting, technical competence is of chief
importance, taking precedence over price and other
business considerations for a number of reasons.,
First, since R&D work requirements cannot be precisely
deflned, technical competence is the main assurance
that a cost reimbursement or a level~of-effort
fixed=price contract will be performed at a reasonable
cost, Since the work has not been performed before,

.Ii I“b.—i dé_' p' 3117’.

. —
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the creative ability of the particular contractor,
fully applied to the task, has to be relied on by
the Afir Force. Obtalning the highest quality of
technical effort available avoids later technical
.questlions that might cause duplication of effort
If a contracter of lesser capabltities and skills
“had been used, Moreover, dollars effectively spent
in research and deve]opment when a concept is stlll
on paper can save many more dollars downstream in
hardware efforts, where changes of material, gechn:que
approdch, or terminations are usually costly.

Another reason for auard!nq RED contracts on the .
basiis of technical competence rather than price is
that the latter practice may encourage submission of
unrealistically low estimateg and increase the
likelihood of cost overruns. ’

In research and development, the technical proposal

is generally considerably more significant than

any projected cost estimates, although not .always

more significant than the total business proposal,
Where technical aspects dominate the selection,

GAD is unlikely to second~guess the agency's declsion.’

Technical competence is partlcularly significant

in RED and, since the R&D capabilities of industrial
and academlic organizations vary widely according

to the oriented interest of the-particular organization
and the range of capabilities of the scientists,
engineers, and technical staffs employed, a hénh

degree of subjective judgment 1is lnescapab1e.

Particularly with respect to targer systems develonnent
the final contractor seledion process, once a more

or less technical evaluation of the preduct models,

has become 2z complex analytical task involving

numerous technical factors, managemegt problems,

cost -fectors, and development risks,

PAF RED Contracting Officers"' Hamdbook, p. 3-1,
; ;

Ibid., p. 3-2,

7Paul A..Barron,. Governnent Selection 'of Centractors for
Research and Development, unpublished paper: (HASA), p. D-=371,

8

(bid.,, p. D-2,

9Danhof, p. 161,
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In research and development contracting, awards
should usually be made to those companies that

have the highest competence in the specific field of
science or technology involved, although awards
should not be made on the basis of research and
development capabilities that exceed those needed
“for the successful performance of the work, , - .
Technical evaluation should include.the following:

(i) the contractor's understanding of the scope of the
vork as shown by the scientific and technical
approach proposed; . . .

(i1) availability and competence of experienced englneering,
scientlfic, or other technlcal personnel; .

(i11) avaitability of necessary. research, test, and
production facilities; ' .

(iv) experience or pertinent novel ideas in the specific
branch of science or -technology involved:

(v} the contractor’'s willingness to devote his resources
to the proposed work with appropriate diligence; and

(vi}) the contractor's prop?aed method of -achieving theé
reliability required, : )

The review 7Tllustrates the high degree of importance

attributed to the technical aspects of a contractor's proposal,
- - Ll = -

It also illustrates the imﬁortancé of the sclentists and
engineers' work in designing criteria and perfo}ming evaluations
in which the findings are the primary basis Fo; selection

of conttactors. From all perspectives the pé0posal'evaluat£on
process and particularly the technical aspects, represent
possibly the most important phase of contracting with the
exception of actual performance., The premise that the techno-
logical nature of RED projects emphasizes technical cons}deratio
over othe}s is supported by a case study of two DOD contracting
organizations., In one organization, 36 out of‘a possible 41

contracts were awarded to the hichest technically ranked

IONASA,‘Procurement'R99u]ations, p. 360,
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company,

The systems ftor continuing the narrowing process after
receipt of proposals are complex mechanisms that have been
the subject of numerous studies, In one of the more comprehensive
examinations, Parker described the SEB process as a soclal
system:

A significant feature of any system which is a

decision-making process is its "social character.'

Indeed, a mechanism such as the NASA SEB process

contains all the ingredients of & working soclal

system: (1) Board members exhibit a variety of

roles and statuses, (2) a series of values and

norms are applied to scoring and evaluation ~

techniques, "and (3) primary ?Ed_secondary groups

develop among Board members, .

Although the systems are complex there is a high dec
ofrsimilarity in operational procedures_}n the major agencies,
Generally, a formal Board staffed by high level technlcal
and business officlals establishes the overall guidelines and
operational procedures for technical and business evaluation
commlttees, These groups, staffed by experts in varlous
disciplines, establish criteria for evaluating proposals,
.whidé the Board supervises the work and determines relative

importance of the criteria. Upon receipt of proposals the =~

evaluation groupé review and rank the proposals for considerat

of the Board, Proposals found to be totally deficient or not

-

l]'Rich.en'cl.H. Notan, .1he NASA Source ‘Evaluation Board
" Process:. A Descriptive Analysis, unpublished Lhesis, San Dieg
State College {(Houston, Texas, WSC, Dec., 1967), p. 21.

]zwilliam A, Parker, The NASA Source Evaluation Board:
A Dynamic Technique of Decision Haking, UNpublished paper
{Houston: MSC), p.. k&, :
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meeting the qualification criteria are immediately eliminated
" from further conslderation, -Barron summarizes the process
from this point forward_as follows:

The SEB or SSAC, after completion of inittal rankings,
reviews them to determine those concerns which have

a reasonable chance of later selection for final
negotiation, This initial narrowing process is,

in effect, preliminary or early "competitive range"
determination and is based on judgment that concerns
below a "breakpoint' are not reasonably in contention,
even assuming potential for favorable clarification of
ambiguities,

The SEB or SSAC then conducts further evaluation
eforts including oral or written discussions with
these contractors, providing them the opportunity-

to clarify and upgrade thelr proposals., The extent

of ‘discussions and negotiations during this evaluative
stage varies from agency to agency and from procuremen
to procurement. -Where technical consideratlions are
overrlding, detailed discussion on the business and
cost proposals are given considerably less emphasis
than the technical evaluation, Initially, the
technical evaluators conduct their evaluation,- for

the most part, without consideration of the buslness
proposal,-or at least without the cost proposal. All
this lnformatlon is later made avallable and becomes
a part of the evaluation of total technical and
business considerstions, Most agencies go through
what is, in effect, a narrowing-down procedure,

This narrowing~down procedure is undoubtedly reflected
in the extent of discussions with the competing
- concerns,

The SEB or the Source Selection Advisory Council are
evaluating bodies and do not select or actually recommend
selections to the source selection authority. They
present comparative. rankings and the consliderations

which entered into the ranking. The source selection
authority or official makes the actual contractor
selection, :

The negotiation and selection process differs somewhat
between NASA and DOD agencies. Some of the factors
considered only by the NASA Administrator (the term
refers to the joint decision by the Administrator,
Deputy Administrator and Associate Administrator =

the NASA selection officials on major NASA awards)

are, in fact, considered in DOD by the Source Selection
Advisory Councll, Also in NASA, normally, finally
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negotiated contracts are not presented to the
Administrator in the first SEB presentation

and the Administrator selects one, two or possibly
three concerns for so=-called "final negotiations"
including execution of contracts, After these "final
negotiations,! the final evaluations are presented to
the Administrater for final selection.

fn DOD the concerns ranked by the SSAC as 'finalists"
generally have negotiated contracts which are available
for.execution after the Department Secretary or other
delegated source selection authority ' makes the final
selection, Vhlle the procedures differ as Indicated,
common to both is the narrowing-down process, This
narrowing: process is essential because of the extensive
time and effort invested in negotiations of final
contracts. Detailed contracts are not fully negotiated
with all concerns originally considered to have been
within the initially~determined competitive range.

As can be seen, the narrowing-down process is essentially
the same, but the function of narrowing-down those

with whom final contract negotiations will be conducted
is, in.DOD, an SSAC function and, in NASA, reserved to
the Administrator. In theory, the NASA system gives
the Administrator a broader range of selection-since,
in effect, he does the final competitive-range
narrowing: In practice, selection of other than the
top-ranked concerns is rare, Thus the difference In
precedures has little If any ultimate effect on the
selection process, . ‘

The alternatives of negotiating final contracts before
presentation of the evaluation findings to the selection
agthoéity and the two~step process of presenting evaluation
findings for selection.éf final contenders and subsequent
final selection is a matter of judgment and agency preference,
The desirability of elther depenag upon the clrcumstances,
{f,.for example, the number of competing contractors is
limited to two or three the "oge shot" approach scems more

desirable, However, if there are several contractors in the

38arron, pp. D=20~21,
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final running, negotiation of definitive contracts with each
contractor may be extremely impracticable, The problem may
be more theoretical -than real slince the number of final
contestants in major RED projects is generally not great.
Formal solicitation, responding proposals and finally
contract award; the standard procédpée for contracting,
accounts %or an overwhelming majority of the RE&D contracts,
However, a different technique, one in which private sources

take the initiative, the "unsolicited proposal,'" accounts for

all

"most of the DOD-sponsored basic research, -and is beceming

increasingly more popular as a vehicle to obtain R&D sponsorship.
An unsolicited proposa! is defined as

A voluntary offer, plan, or article based on a novel
design concept, idea, suggestions, or improvement of

a proposed project, study, or development and submitted
for evaluation in such form as to constitute a

proposal for a specific project or contractual under-
taking. Inclusicon of the subject matter in a Govern-
ment publication . . . does not constitute an act of
solicitation by the Government, and propoigts submltted
on this basis are considered unsoliclited,

According to Barron:

Unsolicited proposals are a growing subject of support
from Government agencies, This is probably due to

(1) the increased generation of new ideas and approaches
generally, (2) encouragement through Government
willingness, through overhead, to finance company I[R&D,
(3) -advance publication by Government agencles of notice
of needed technology, and (4) the probability of
economic!gay"off to the successful concern in follow~

on work, )

]quderd, p. 30,

15hF RED Contracting Officers' Hanmdbook, p. 2-33,
16

Barfon, p. D=13,
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Thé significance of the unsolicited proposal as a vehicle
for obtaining éovernment sponsorship of research is suggested
by Nichol's findings "wherein the company indicated that lts
acceptance rate of unsoliclited proposals was 30 perceﬁt, a
figure higher than the percentage of contract awards vs, the
number of formal company bids,"17

The subject of unsolicited proposals is important to this
§tudy for two principal reasons, First, it is an importan{
avenue pf government support of private R&D, Sponsorship
is accomplished through grants ;nd contracts making the

unsolicited proposal an important aspect of the contracting

-

process, Second, it is important because of the extensive

role of scientists and engineers in processing unsolicited
proposals,

An unsolicited proposal in certaln respects presents
more complex problems for scientists.and engineers than the
solicited proposal as illustrated by the following: -

Because an unsolicited proposal should be handled and
treated as a sole-source offer, procurement personnel
must make certain that they are dealing with a
proposal that ts truly unsolicited. This 'is frequentl
an extremely difficult distinction to make, For
example, technical personnel from Industry and
Government often develop close personal relationships
through repeated meetings at scientific symposia,
panels, and so on. At such a mecting there might

be an inadvertent disclosure by Air Force Personnel

of information relating to prospective Governemnt
procurements, Taking advantage of -such a disclosure,
an unscrupulous or overambitious contractor might
submit a proposal in advance of formal procurement
action with the claim that his proposal Is unsoliclited

i

17Nichols, pe 13,
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and deserving of special treatment.}8
The unsolicited proposal presents a dual asslignment for
sciept{sts and engineers. First, they must evaluate the
proposal from thé standpoint of technical and project
desirability. |[f Ehe‘ﬁecisjon is to support the proposal,
the scientist and enginéer must evaluate the appropriateness

19

of competitive versu; non~-competitive processing. From

the viewpoint of the technlcal eQa]uation; the procedufe is
essentié1]y the same és for any other .procurement; a determination
for competitive procurement would result in a form;l solicitation
and processing as a standard competitive procurement., A
non-competitive determination resu}ts in negoéiation with

the source of the proposél and ultimately award of a contract.
Appendix h, a descriptive model éf the_deéision process for
“unsolicited proposéls, provides greater insight into the -

details of scientists and engineers’ roles in the evaluatlon

process,

Negotiation - A Mechanism for Focus

Regardless of the approach taken in selecéing the‘finat
contestants, it s almost always necessary to conduct
negofiations subsequen£ to the evaluation éctiyities‘in order
to establish mutually acceptable contractual arrangements,

It is extremely unlikely in a major R&ED situation that the,

I8AF RED Contracting Officers™ Handbook, p. 2-34h,

}9NASA, Procurement Reculations, p. 426.
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parties will be in complete agreement on the multitude of
factors that the contract must include without first having

a mutuai_exchapge of vlews, The technical approach, detall
impfementaé{on plans; reporting requirements and similar
matters must generally be worked out in personal confrontations
between the parties,. Similarly, the contract cost,and profit
or fee arrangements, the regulatory provisions and schedules
are directly related to the work requirements and must be
jointly resolved.

Negotiaﬁjpns, particularly in largé RSD_éituations, like
most aspects of the contracting process, are a.multi=disciplinary
team effort, In situations involving formal evaluations by
a Board, the negotiation process is often a continuétion of
evaluation activities. %he advantages of continuity in
evaluation and negotiation are recogniéed in the regulatory
guidelines Fo? SEB appointments, wh{ch state that

in order to provide for continuity of evaluation and

negotiation of the resulting contract, consideration

should be glven to including the individual who will
negotiate the contract with’?he sucgsssful offeror(s)

as a Board member when practicable,

There is no essential difference in the negotiation
technique§ of a procurement utilizing SEB procedures and a
non~SEB procurement. The team, In both cases consists of
technical-and business personnel involved in the particular

procurement, Furthermore, in.both cases.it Is a formal aspect

of the contracting process which has the objective of "complete

.ZOSource Evaluation Board Manual, p. 3-1,
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agreement on all basic issues,"“' Paul McDonald provides an
excellent description of the process of negotiation as used
in the context of government contracting:

The word 'negotiation” in Government contracts is

used in a speclalized sense, It is not considered
to be a process of giving in or of mutual sacrifice
in order to secure an agreement, It is rather an

attempt to find a formula which will maximlze the
interest of both parties, These considerations,
broadly speaking, apply to all Government negotiations.
However, they are tempered, of course, by the environ-
ment of the procurement and the particular problem
being negotiated, Some people consider negotiatlion

to be mere “horse trading.'” In many cases, because

of lack of preparation or lack of ability of the
negotiators representing either the Government, the
Contractor, or both, negotiation has many of the
elements of "horse trading,” Some people consider
negotiation to be haggling or dickering as to what
each side will accepts Préfessional negotiation is
far more than elther of these, It is not a process

of mutual sacrifice for the sake of agreement, It

is a means by which the buyer and the seller sit down
and, by a specialized process of communication called
bargaining," reach agreement on the terms and
conditions of the contract or settlement on the issue
involved that will reflect a balancing of the interest
of the two parties in both the short run and the

long run, There are many types of negotiations, In
some cases, one side or the other will attempt to
secure a settlement heavily weighed in its own favor
by a blunt use of bargaining position. The Government
may do this where it finds out that the Contractor is
extremely anxious to secure the contract., Contractors
may do it when they are a sole source or selling a
proprietary item to the Government. In these types of.
cases, either side may take an arbitrary, take it or
leave it, position with the other, This is not negotiation,
and while it may lead to immediate short range
advantage, it generally results in the development of
hard feelings and retaliation at the first avalilable
opportunity, Since most defense prime contractors and
subcontractors are dealing with a very limited market,
the use of a very hard nosed bargalning position

will generally be detrimental to ‘their long range
interests,

T

21
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Negotiation is the use of the techniques of persuasion
and logical argument to convince the opposing slde

to agree with your position, It is designed not to
win an argument but to seek a resolution of =z complete
problem, It is not a series of major battles over

individual~issues, since who wins on an individual
issue in negotiation is .unimportant. The success

or failure of one side or the other in 2 megotiation
depends on how_.the total difference on.all the issues
involved in a negotiation are resolved la_.an overall
solutjon, The final solution in each case must be )
considered in relation to its effect 9n the long range
relationship between the two parties, ? )

Scientists and engineers' roles in negotiations are
simi]ar:to the roles in the evalution process, that of the
technical expert. The contracting officer looks to the scientis
-and engineer for advice ana:support in all matters directly
or indirectly ?eiated to the performance of the work, Fhe
.cést o% performance,.pe;forhance and schedule mITesténes, and
the overall éontractua] arrangement, Alr Force_{nstructions
for scientists and engineers leave little question as to the
importance of the role:

The importance of complete agreement regarding the
technical requirements of the work cannot be over-
emphasized. MNo méaningful negotiations can take place
wi.thout such agreement since technical considerations
vitally affect price, contract type, delivery schedule,
and other contract provisions - indeed the whole
contractual framework within which the contractor's
performance Wwill take place, Before and during
negotiations, therefore, the scientist/engineer

must insure necessary clarification or improvement

of the work statement, - Moreover, he must Inform

the contracting officer of the specific adjustmeénts

in the contractor's technical proposal ‘that are
necessary before a.definitive contract can be awarded.
At the same time, he must tell the contracting officer
what trade-offs he can make from a technical viewpoint,
in order to reach agreement with the contractor on

2"ZMc:DonaIcI, pe F=1-3,
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price, delivery, and other provisions of the contract.

With such advice, the contracting officer can enter

negotiations with confidence that the best overall

arrangement for the Air Force will result, Otherwise,

he is forced to proceed by guesswork which, . all too

frequently, results in unsound procuremenEBand untotd

difficulties durlng contract performance.

Negotiation is the last phase of the “narrowing down"
process culminating in selectlon-of the contractor or
contractors that will form a partnership with the government,
The nature of R&D work and the conditions under which it is
performed are such that the best the parties can hope to
achieve in the negotiation is a focusing of the many variables
in a sufficiently narrow range to warrant the risks concomitant
with the undertaking. The state of the-art is pushed, the
parties traverse unknown fields, and-the cost, schedules and
performance results can at best only be educated guesses.
.Government scientists and engineers bring to the negetiation
process a disciplined approach to problems and professional

skill that is essential to focusing the technical parameters

in such a way to best serve the objectives,

Guiding the Partnership
Contract planning, solicitation‘of proposals, evaluatlons
and negotiation are only means to achleve the ultimate goal
of performance. The contractual insyrumeﬁt, the physical
.pro&uct that eyo]ves from thls process 1is in itself worthless;

however, as a framework for guiding the efforts 6% the parties,

23AF Laboratory Procurement Management, p. 4-1,
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the contract is an invaluable vehicle, The contract is a
confirmation of agreements, but it is also the initiation of
a partnership, a relationship of joint interest and obligation,

The R&D'coqtract is a mutual pact that will produce the desired

results only if both parties fulfiil their respective
obligations,
Conducting a major R&D task is, like all other phases

of the contracting process, a multi-disciplinary activity.

-

Téams composed of technical and business professionals skille
in al],fgcets of project Implementation converge aqd join
forces to carry‘out the contract objectives, The Air Force
describes the relat}onship thusly:

The individual rights and obhligations of both parties =
the contractor and the Government - are clearly
established by the contract terms; however, the -actions
of one party will condition the other's ability to
fulfill his responsibilities., This means that

planning is necessary during performance to integrate
the actions of both, For example, while the pfoperty
to be supplied by the Government is specified in the
contract, administrative action must be taken after
contract placement to integrate plans for its delivery
with the contractor's performance schedules and to

see that it arrives on time, Other Government acticns,
such as approval of ptans, inspection of mockups,
performence of tests and evaluation, and provision of
technical information to the contractor may alsg
conditionzﬁhe contractor's performance under a
contract.

Scientists and engineers as key members of the government
contract management team, perform many vital functions in
assuring that the government's interest is protected and

that the technical ijectives are optimlzed withln cost and

. I ‘ . . B
Z%AF R&D Contracting "Officers" Handbook, p. 5-1.
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schedule constraints,

tdeally, gont}acts would be written in such complete
terms so as to avold the necessity for Interaction., Such
is occasionally the case in formal advértisemeéts and‘simple
negotiated situations; R&D however does not -fit such a neat
scheme. |ts dynamlc, 111 defined nature.dictates a contlinuous
close relationship and exchange of information, An R&D
contractor seldom operates in a vacuum. His efforts must
normally be iﬁtegrated with many oithers to make the tota}
package play harmoniousiy. In éﬁdition, Re&D contracts are
typically cost reimbursement arrangements in which the.
contractor has little di}ect incentive for efficient cost
management; ‘In such an envqunmént the government scientists
and engineers' role in contract technical éurveiliance becomes
a "Jack of all trades" tasﬁn"

Roles playeﬁ by iﬁdividjgl scigntists and—engineers
in-contract management dépends in large measure‘upoq.thé
overall philosophy of the management-with regard to contract
sufveillance. Orltans! comparison'of extremes in the AEC
experien;e'i!lustrates_this polint:

-

At one extreme of tight technical control lies a
program such as the development of reacteors for

the propulsion of submarines and other naval vessels,
directed by Admiral Rickover, in which technical
specifications and time schedules of exacting detall
have been prepared, and inspectors have been posted

in contractor facilities to monitor the work and

test the guality of the product, Comparable controls
have been ‘maintained in the production of fisslionable
materials (in which the Commission has set-the
production goals and the volume of power, and supplied
feed materials to the contractor) and of nuclear
yeapons.([n which virtually every component is numbered


http:individ.al

and can be traced forward throughout the production

process to the {inished bomb assembly, 'or backward from

the Mediterranean seabed to its originating subcontractor).

At the other extreme, in the programs of basic

research by university scientists, technical control

has been entirely absent: essentially the only technical

control in these programs has been the evaluation of )

the quality of the scientist and of his prggosed

work before a contract award or extension,

Perhaps the in-between area i{s characteristic of most
government contract relatlionships. The government tends to
lean in the direction of maximum responsibility for the
contractor with emphasis on “monitoring or surveillance! by
government personnel, There are of course.many exceptions,
but for the most part the agencies and departments are orler+ad
to honitoring performancés through reporting, conferences,
periodic inspections and similar techniques.-

in the larger projects a contingent of government
personnel are generally located at the contractor's facility
or immediately adjacent, The,DOD'tends to rely on thé regular
plant representative staff more so than the AEC and NASA, who
are more’likely to assign their own personnel for thelkey

roles of on-site survelllance, Overall bréjec; technical

direction is usually under the management of a senior scientis

or engineer. located in the government contracting organization,
The on-site representatives are delegated functional responsibilit

for selected areas such as quality, reliabillty and inspection,

A general practice in R&D contracts is to include a

250 r1ane nAn. 1261264
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provision identified as a '"technical direction," or "technical
surveillance' clause. - The clause provides esséntia]]y,that‘

a goveTnmént technical representative willlbe designatéd te
‘perform technical survelllance of the work and ﬁefhnjéal direction
within the scope of the contract, "Direction" is generai]y
defined gs filling In details} suggesttng 1lnes of tnquliry,

and in general more.Specifically defining the work, Such

contract provisions almost always prohibit any action by the

technical representative that would constitute 2 "change”26

of a nature that would result .in adjustment in_any contract
provision, Apbendix 5 is a tyﬁ%ca] ”technicél.survéltlance”
provision in governmeﬁt RED contracts,

Danhof desciibes the impact of the tecﬁnicai d%rection
clause thus};:

Fréquently, however, the contract will contain a
"technical direction' clause., ‘To this end government
technical personnel will work closely with the
contractor's engineers, The project then makes use
of the technical know-how of ‘government specialists
and perhaps of the staff of one of the nonprofit
research centers, Changes will be made at the
initiative of the government's technlical people

or as the firm recommends. Such changés may number
in the thousands on a large contract. Each requires
approval as to design, and if an incrcased cost is
involved, approval of that is also necessary. The
relationship is, as is frequently pointed out, .a
cooperative one in which many contribute to the
objective of obtaining a desirable if not optimum
technical goal,

Roles of scientlsts and engineers in contract managemen

26“Change“ in contractual context refers to varlations
in work scope or ‘procedures that warrant contract adjustments

29 - . )
'7Danhof, p. 273,



160

are varied and complex. First they are the direct interface
on technical matters between the contrgctér and tﬁe government,
the contéactor's source for clarification of ﬁgchnicai
requirements of the contract, They are thg government's froAt
line of defense In assuring that the technical aspects of the
work aré performed accorﬁing to the contract.,, Sclentists

and engineers perform various qua{ity and réiiasility tests
and ‘dinspect products and reports Tor contract émeI!ance, The
list of specific funcéions goes onj.however, it Is Eufficieni
to recognize that scientists and engineers are.invoived in

all areas related to technlcal performance

.Another {mportant role involves the technical advisor
and subéort functions in assisting tﬁe contracting-officer
with the business management matteyé. Ep} example, scientists
andcengineers are the technical experts for purposes c%-ané]ys
of proposed contract changes. They ;ssist in determining If
the change is appropriate and in evaluating the Impact, if any,
on schedu1e,-cost and other contract terms,

Scientistg and engineers, as coordinatofs and Integrators,
provide an interface between assocfate contractors and other
parties; they provide d;ta such as specifications and:reporfs
for the contractor's use, make arrangements for equipment or
facilities required by the contractor, and assure contract
compliance in areas relating to technical performance, If
perfbrménce is_not according to the contract; they asslst éhe
contracting -officer in rectifying the s}tuation; and, when the

work is completed according to contract requirements, the
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scientists and engineers' certification is the basis for

payment of profit or fee,



PART THREE:

AM OVERVIEW AND LOOK
TO THE FUTURE

/65—



_CHAPTER Vil
TOUARD UHDERSTANDING AND PROGRESS

The presentation has, hopefully, achie;ed the author's
ohjectIQe of providing Veéspective and Insight into thé RED
conérqct‘gyétemq particu{;rly the }oies of scientists and
engineers in the process, The purpose-. cf this chapter is to
reflect on what has been presented, to discuss the author's
conclusions and to suggest areas in which further research would

be beneficial.,

Guidelines for Research

Observation of participants iIn contracting activities
in major R&D o}ganizatfons of the government indicate that
scientists énd‘engineers frequently do not possess adequate
knowledge of the contracting system or understanding of thelir
respective roles in the system., This, Pt apéears,-impairs the
ope}gtionaI effectiveness of scientists and englneers, and
consequently the contracting procéas. 'n probing for causal
factors, it was discovered that there are multiple causes
including negiect of thelliter%tgre to adequately treat the
subject,

The ultimate objective of this research is increased

cperational effectiveness of the -R&D contracting system, The

s
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means for achieving the objective is to increase the scientists
and engineers' knowledge by providing persPecfive on the contract
syétem and describing the major roles of scientlsts and
engineers, The objective was pursued through mﬁltiple

research techniques, The literature was.analytically sggdied

to identify pertinent concepts and attitudeé; while the

auéhor's experience was relied upon for Interpretative

an%]ysis. Unstructured jinterviews with government officials
supptemented the reséarch providing a well balanced base from
whiéh to draw conclusions.

Whilte regulatory and other government related literature
constituted the basic source.aéta, the work of privatebgbthors
was a valuabie aid; particularly in describing the contract
system. The study focused on the practices of three organiza-
tions,‘the bOD, AEC and NASA.. This approach provided broad
coverage since these: organizations %ccount for an extremely

high majority of all R&D contracted by the government.]

A Summary
The federal government is the principal sponsor of research
and‘deveiopm;nt (R6D) in the United States. In fiscal year
1868, expenditures from all sources for RED were‘approximately
25 billion dollars, with the government share being almost

two-thirds. or 17 billion dollars.? The major share of

]Danhof,'p. 5.

2Reagan,‘ Science 'and Federal Patron,
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government expenditures for RE&ED, more than 70 percent,3 goes
to privgte industry, unjversifies and-nonproﬁit institutions
through a complex system of con£$acting.h

Government_scientisté and engineers play kéy roles in the
contract system, The roles are primarily those of an admini-
strator for the p]anning; executlon, and management of
confractual arrangements through which R&D'islconducted.

- The process o% contracting is an Inter=disciplinary

activity implemented through the team concept. Scientists
and englineers as team‘members, pa}ticipate in all facets of
contracting including prepgration of "proposal solicitation
documents, evaluations, negotiation, and contract managemen

This research fills a vold in thellftérature‘by providing
perspective on the R&D contract system and describing the

.roltes of scientists "and engineers in the contracting process,

Perspectives on the,bontract Systém

Eyo!ufi;n.of contracting begins with the Constltution
which authorized Congress to cnaét laws for grocurement.
In the late 1700's the Department of 'the ﬂeésury was given
responsibility for army purchases and in 1795 a Purveyor of
Public Supplies was established as the government purchasing
ageht; An Act of 1809 estab]ished';he formal advertising
requirement which was solldly entrenched by the‘Civil Sundry
Appropriations Act of 1861, There was little change in the

taw until the Armed Services Procurement Act (ASPA) was passe

woy mmeceTrer

3Danhof,- p. 75,
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in 1947, In the interim many problems were encountered due

to the rigid requirements of the formal advertisling competitive

bid system, World War 1 demonstrated the inflexibility of the

system, so in World War 1!, it was simply set aside and all
purchases accomplished by negotlation. The advertising system
presented major problems in sltuations where the work could
not be well defined, which is always the case in R&D,

‘ in %he early 1940's R&D began to become a major cohtract!ng
requirement but the negotiation authority of the War Powers

Act temporarily avoided the difficulties of the advertising
system, By the end of the war RE&D conﬁractipg had become big

business and greater flexibility was essenttal, ASPA:'was the

answer., Although the ASPA covered only the Doﬁ, the civilian

.agencies subsequently came under the same or similar statutory

provisions,

Since 1940 when almost all R&D was an internal aétivity,
contracting-out has become so popular that it is now a dominant
: - 4 With this transition, major
revisions have 2lso been made in contracting techniques., For
éxample, the cost reimbursement type of contract has essentially
replaced the traditional fixed priée arrangement in R&D
situations. Great strides have been made under the contract
system; wltness the atomic energy and space achievements

confirming, for scme at least, that contracting~out Is a sound

philosophy.,

Mibid.,, p. 95,
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The system for contiracting for R&D is extremgly complex
and important. |t has natlion-wide political, economlc and
social implications for both the public and private sectors,
Don Price's reference to the system as !"federalism by contract'
typifies the general theme of most writers thét have descrlbe

the system., .For exaﬁpie, Hannah talks in terms of 'regulatio

of industry through contracting,“6 and Nieburg describes it

nl’ )

[

as the H-cc:m'cract state,
Most government agencies have come to rely on the contract
sygfem as a primary method of R&D imﬁlementétfon.‘ This fosters
relationships between government.and private institutions that
tend to ﬁerge their interegis in such a fashion,as'éo distort
the traditional "public-private' concept. Large corporations
with vast lobbying resources apply éressuée for support of °
projects commenéuraté with their own interests, Government
makes life easy for the corporations By liberalizing the
contract arrangements under which they perform, usling cost
reimbursement, low risk contracts as the sfandard vehicle for
contractual re]ationshtps;‘ In additlon the g&vernment often
provides the facilities and many of the Qperaﬁing necessitigs
for the private ;;nce;ns to perfﬁrm the work. This type of
environment frequently leads to charges of favorlitism and

corruption and continuous questioning of the Ycontracting-out!

5Price, Government and ‘Science, p. 65,

6Reagan, Administration of Public Policy, p. 229,

7Niebprg, p..IBh.
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philosophy. Arguments agalnst contracting-out include the
accusation of us-ing private sources to circumvent civil service
rules, and congressional manpower ceilings and salary limitations
In general; the "pros'" argue that the contract system provides
a vehicle for the government to tap the resources of the nation
'when neceded rather than maintain large expensive laboratorles
for only cccasional use, and further, ghat the environment of
thé private sector promotes greater scientific freedom and
encourages innovation more so than government organizations,
Although the steady shift from government to private
conduct ofiRaD continued at an ever increasing rate through -
the 1950's'ané inte the l960is, it did nqt egéape criticism,
Varicus Tnvestigatery groups criticized contracting practices,_'
but with little vnoticeable impact. The GAO and Civil Service
Commission generally.disc;urgged cont}acting~0ut on the
grounds that it violates restrictions on manpowér and fiscal
resources and often involves ''non-delegable! type functions,
Other investigatory groups such as tﬁé Second Hoover Commission
and the Bell Committee favored the contracting-out philosophy
but recommended it be applied with more discretion, These
groups also recognized the value of internal laboratories for
ma{ntaining.prof}ciency and increasing contract management
skills and recommended increasing government techn}caﬁ
capability, Certain elements of the DOD, especially the Navy,
and the NASA, have followed tae suggestion by establishing

taboratories for government scientists and .engineers, Overall,

however, the cont}acting-out'phi]osophy appears firmly entrenchec
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as a technique for conducting major R&D projects,

The relationships between government and private sources
in the contracting process are an interesting aspect of the
sys tem, !n.the period preceding formal contract activities
private concerns are busily engaged in marketing strategy
directed to making themselves more éompetltive. The strategy
takes various forms from simple informal contacts and exchange.
of information to initiating unsoclicited proposals for neﬁ
concepts, Scientists and engineers are the principal government
participants in these informal activities being the natural
.focal point for exchange of information., The signi%icance of
the re]atfonships in the period preceding formal contracting
action fis suggésted by the conclusions of several studies ‘of
the effect on selection of contractors. Roberts and Nichols;
reseérch suggests that the informal relationships between
technical perscnnel is a factor In the eventual selection of
contractors. Roberts is so impressed with the significance
of the presolicitation activities hé suggested elimlinatlion of
the formal éelect!on process,

. After issuance of an RFP, relationships takguon an alr

of formality in almost direct contrast wtih the earlier
informal environment, The contracting officer, the officlal
spokesman in_contract}ng matters, become; the government
interface with the private sector. Throughout the evaluatlon
and selection process relations are governed by aheﬂvironment
of "equal opportunity' for contractors., After contract award |

scientists and engineers move back into-a more direct
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relationship with contractors in performing the key role of

technical surveillance. Although relationships are generally
less formal after contract award than in the pr?ceding perlod,
they never revert to the degree of informality éxisting prior

te issuance of an RFP,

Partnerships in Technology

) Contractual re]ationshigs evolve from basic building
blocks designed to establish a sound foundation to best
achieve project objectives., Two of the more important
foundational elements in RE&ED contractling are the project
planning and organizational concepts,

POD and NASA have adopted project_pianning procedures
that provide perspective across thé total project whi]é
segmenting the contracting requirements into manageable phases
NASA'ptocedures'involve four distinct decislon pointsy
preliminary analysis of concepts, définition‘of concepts,
design, and development, while the DOD comblines design and
deve]opmené into one phase, The main value of formal project
plannjng-lies in its greater assurance of orderly{ systematic
implementation of projectg. ‘

The organization arrangement selected by an R&D contracti
organization is closely related to such facters as management
attitude toward contraciing; project objectives, aﬁai!ability
of resources, and phjlosoPhyvon contract management., Certaln

generalizations however are characteristic of major government

Re&D orgenizations. First, It seems that the project approach



171

is clearly favored over functional organizations, Project
ordentation inéreases.emphasis on_é.particu!af project, but
over the loﬁg perlod tends to dilute "expertise'; while functlona
organizations maintain a high level of professional dfscip]inen'
Most RED owgéniéations utilize 2 combination .of approaches to
accommodate the different requirements. Functional arrangements
are generally used for purchasing standard supplies and

’

services while the project approach is more common in major

R&ED areés. Another éommon characteristic is that'thé‘poljcy
functiém is highly centralized, while opérat?ona] rBSpongibiiity
is gengfat{y decentralized to field activities.,

In an examination Sf contracting practices it is quickly
observed that the image of the roles of the éarticipants
depicted inthe Iiteéatuée is not necessarily indicative of
those actﬁal]y played. Official government literature .
often depicts the contracting cfficer és*Spea}headlng the
contracting activities from start éo finish while scientists
and engineers play supporting roles. In reality the roles
depenq to a large extent upon the mission and age of the agency.
Roles of scientists and engineers vary from almost total
.dominance‘in a young scientific organization politically in-.
the 1imelight, with a gradual declining of dominance as the
organization matures, A point is eventually reached where the
contracting off{cér pfays the more traditional role reflected
in government literature. In the early iife of scientific
organizations administrative aspects of contracting are often

given low priority; however, as the organitzation matures,
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normal management practices tend to receive higher priority.
The transition of R&D work from internal perfcrmance by
civil servants éo contracted performance has had major iﬁpact
on the roles of scientists and engineers, The role of the
government technical expert is a far cry from the traditional
laboratory practitioner concept. For the most part scientist

and éngineers are administrators, planners, schedulers, and

S

overseerers of the work contracted to their counterparts in
the pr{ﬁate sector, Thé new roles are more complex than the
-traditional roles requirling both the technical skills of the’
profess;on and ;he administrative skills of a manager,

Sclentists and engineers aré active particlipants in all
phasesAof the contracting process, making-identification
of major rolés highly judgmental, Howeve}, the projéct
planning activities, including concept analys}s prepératory
to project-;election, certainly are in the most important
category, Here scientists and englneers are concerned with
analyzing alternative approaches, selecting promising
alternatives and pianning the imﬁlementa;ion program, An
especially fmportant aspect. are the decisions regarding work
-to be contracted—;nd Ehat_to be conducted internally., Trade-
of f anélyéis must be made to select options that best match
capability and resources of the organization and external
sources,

After project elements to be contracted are-identified

and the planning has been apporoved, the specific contract

implementation plan is developed., Although the contract
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implementation planning {Procurement Plan) is primarily a
responsibility of the contracting officer, scientists and
engineers make important contributions, For example, the

project descr!ptivé data; the -technical monitoring plan for

éhe contract; potential sources to be solicited; and the proposal
evaluation plan are based largely on contributions of scientists
and‘engjneersl

Depending upon the complexity of the project, it is
often desirable to conduct briéfings with prospective contractors
prior to preparationtof their pr0p05§ls. wheq'briefings are
‘conducted, scientists and engineef; are-general1y key partici-
pants, because brjefings are heavily orlented to technical .
aSpects_;f the project,

By this stage in the contracting cycle fhe formal
contracting team-is generally fully active, Scientists and
engineers, 1ike-the many other disciplines, function,as a
team that begins to form early in the process and is completely
operative by the time the procurement plan Is finally approved.
The team develops the RFP, conducts the pre=-proposal briefing
and after Feceiét of proposals performs evaluations and conducts
negotiations.

PrOpoéal evaluation in major Raﬁ projects- is a Tormal
process conducted by an evaluation board staffed with technice
and business prcfessionals, The board evaluates the proposals
in aécordgnce with predetermined criteria and presents its

findings to & selection authority. The selection authority

selects contractors for final negotiation or for contract
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award dependipg'upon agency procedures,

Throughout proposal evaluation and negotiation proceedaings
sc{entists and engineers are the government's technical experts
and advisors, Thelr opinions are extremely important.slnce
““technical considerations'" are the primary basis for contrazctor
selection,

After consummation of the contractual agreement the
s;igntists and engineers' role shifts to one of monitoring the
contractor's performance, This last phase of the process is
the most important; ‘it is the ultimate objecfive to which atl
preceding work is directed,

" The techniques f;r monitoring performance vary from
post performance verification based on tests, reports and
inspections, to close monitoring of actual performance with
an on~si£e government technical staff., The general practice
falls somewheré between the extremes; however, on-sité
representation is almost always a part of the monitoring plan.

The technical representatives, the scientists and engineers,
and contracting specialists maintaln a close alliance throughout
the contracting process, each supporting the othgr te achieve

the objectives of the contract.

Conclusions
" This research confirms what many people suspect or know,
fhat scientists and engineers are an important force in the
dispensing of billions of dollars annually for R&D by thé

federal government., It adds knowledge to the literature bank
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by descrlbing the roles of scientists and engineers In the
system through‘which the dollars afde dgled out to private
.sources. The value of the attempt to provide perspective
on the. contract system lies in the separation of the dwheat
from the chaff'; in the abllity to examine the system through
the evyes of its critiés; Ieaving final judgmen£ to the reader,
What does it all'méan? There are different ans@ers-for
di fferent people because the meaning, the value, is dependent
on many variables including one's-va]ue system, the pe;spective‘
from which the subject is vteweaJ and %hé temperament of the
time. The autho}'s concluslons are digéusged belows .
Scientists and engineers have not awakened-to the realiza-.
tion of their purpose in most government R&D establishments,
Seldom is it ever acknowledged, if indeed even realized, that
they.aré aétua]ly administrators, The reason for being for
the ovqrwhélming majority of governmént_scientists and englineers .
is to adminiéter the contract systenm, -Fqlluré to Fecognize
and accept this fact is a major factor in a2 general lack of
-enthusiasm toward'contracting. Scientists and engineers often
view their roles in contractlng as a temporary, inteTIﬁ
aésfgnmeht, not a career., :Untj1 there is more awareness of
the true purpose, the real rolég of government scientists and
engineers, continued iﬁpairment of operational effectiveness In
contracting -is to be‘expected.
Scientists and énginecers have not awakened to the
réa?izatﬁon that the tonirécting‘system Is a tool, one that

opens the door to the vast capability of the nation's:-industrial
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resources, Too often, the contracting role is viewed as a
necessary evil rather than a technique of management. This
negative attitude is related to scientists and engineers'’
failure to'reqogn!ze their true roles,

The informal relationships that characterize the pre-
solicitation phase of the contracting process holds value for
both government and private concerns; there are also dangers.
The lack of a recimented atmosphere promotes free exchange of
information enabling both parties to keep abreast of technical
developments, This tends to reduce dup]icétioﬁ; and }ncreages
“the probability‘that resources will be directed to the right
priorities. A "sounding board" benefit is also derived even
though h?gh risks are associzted with fo{lowing the advige;.
The relati&nships encourage prospective cont}actoré to
continually “%eé] the pulse' of government,-to. be in ;une with
the problems,” This in turn fosters anticipatory préparation
for dealing with problems on the hqrizon, résulting in sﬁorter
lead times for projects, It is- doubtful that the private
sector could be as well informed or,a; prepared to respond. to
government needs without benefit of thé'in¥ormal interaction
environment. |

On the negative side Sf fhe II.rezlationshi_p” phenomen&n,
Roberté; concluslons that contractor selection is influenced
by the pre-solicitation relationships suggests that there Is a
boundary beyond which informal relationships should not
extend. But who Is w{se enough to know where to draw the line?

Perhaps the greater danger lies not in the interaction. so much
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as in the fact that it tends to be most prevaient-among the
favorite few; the blg contractors who are continually involved
in government.projecfs. One could reasonably argue that this
fosters the 'them that has gets'" environment, [f there is

merit to such an argument, logical questions are: Aregovernment
prgjects too narrowly conceived and are they overly influenced
by what the private sector finds profitable rather than what

is best for the public? The evidence is not concluslve or

evén sufficient to draw tentative conclusions; history EAdicates,
however, that the pendulum often swings too far before
correcting itself, Further study will be required‘before
conclusions -can be reached as to whether such is the case in

the informal relationships of t%e contracting system,

The contracting system may well have become a justifiable
end in itself, While the system evolved as a means to bring
%ndustrial resources to bear on government problems, its by-
products are of extremely great importance to sbciety. Vhethe!
cne agrees with the legislation on labor practices,; equal
employment opportuntty and the like, or not, the contract
system Is an effective method to gain compliance, Similarly,
fhe contract system prqvldes a handy vehicle for implemenﬁing
government policy on control and distribution of {abor resources,
Peck and Sche}er concluded that po{itical considerations have
_ﬁot played a-major role in choosing contractors for advanced

veanan nroarames o however, the selection process is heavlly

8Peck, p. 381,
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judgmental providing flexibility for considering the extra-
‘cdntractual variables,

Management must share the blame for the scIentIsfs and
engiﬁee¢s' tack of appreclation of rodes in the contracting
system, Recognition of the “admlnistrator' role and its
iﬁportance is ]argelf an educational process, Thils can be
achieved by varlous training. techniques; however, in the cas«
of‘“contracting,” an effective method would be for the
management to display a m&re positive attitude, to advertise
the importance-of contracting reles,

There is a tendency for R&D organizations to be either
"technical or business" oriented, This s;ems to be related
to the priorities of the organization and indirectly to the-
aée of the organization. HoPefullj;'new organizations can
benefit from the experlenﬁé'of AEC and others In finding viay:
to ach¥eve better balance, One épproach would be to place
greétef_emphasig on an inter-disciplinary te%m concept., Thi
would provide éppropriafe balance between technical and
busine§s personnel in a team arrangement from start to flnls
on major contract efforts, The question of ”apEFOpriatenesy
i-s 'of course the key. Thé appropriate balance is whatever [
requited to assure considerat{on of all significant factors.

Pefhaps‘tﬁe nature'of government contracting is such that
the critical, negative tone of the literature Is to be expécted
However, the criticism notwifhstanding; some rather outstanding
achievements by the United States would likely not have

occurred without the system, The atomic eneruy program, and
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space exploration are notable examples, In reality the contractiny
process is far'morc obejctive and modern and far less subject

to political and pressure group influence than suggested by the‘
literature, The check and balance techniques of the'éontractor
selection process are such that intentional manipulation is

highly unlikely, Research with the cbjective of identifying the
positive aspects of the contract system would be a valuable

contribution to the literature,

Looking to the Future

The system of-contracting for RED s one reason the United
States is the world leader in 5vera1] technblogicai achlievement
fn spite of its youth, the system is well instilled as a proven
medium for accomplishing difficult scientific tasks, For all
the criticism, no one has come forward with a bétter method
of joining private and public resources to achieve government
objectives, The indicators sugdast that the future holds an’
even greater role for Fhe contracting system and that scientists
and engineers will continuc to be keyAp;rthipants. With
this in mind, some challenges for the forward thinking, those
with vision for bettgr:thlngs, are discussed bélow.

The present system‘for selecting contractors accomplishes
the objective but extremely inefficiently, Contractors Speng
-millions of dollars annualiy and tie up their best talent to
prepare proposals, %he government has numerous professionals
working for months on every rajor RED project preparing the

solicitation documents and evaluating proposals. 1s it all
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necessary? Elderd suggests that it is a ''goling through the
motions' exercise, that little more than time and cost is
added by the formal selection procedure,9 Elderd's conclusion
is based largely on' Roberts' studies which indicate that the
decisions are made in the pre~-solicitation phase. While the
author does not support these concluslons; there is an alternative
to the selection system that Warrantg study, The alternate
is based:on tga premise that the government has an operating
sysﬁem-that can provide all essentizal information regarding a
contractor's capability for a particdlar project without
requiring a téchnical proposal by the coniracfor. The system
consists of the government's network of plant representatives,
and other dats gathering sources such as the Defense Contract
Audit Agencyl With apprOpr}ate procedures, overgll capability
of a firm could be determined_unilatara1}y. The samé pHilosop
extends to the contractor's capability to crganize a2 managemen
team to cérry out a task, The theory is simply that the
government system for obtéining basic information can be
applied to the selection process; and further, that fair
subjective evaluations could be made without significant
iﬁterface with thé contractor except to negotizte price and
6ther terms,

Organizations that contract for R&D should consider
methods cof achieving better integration of technical and

business disciplines in the earlv nlannins nhase. Perhans

IE1derd, p. 71.
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assignment of inter~disciplinary teams to bz responsible for
certain areas father than specific contracting requirements
would provide continuity throughout the contracting cycle

as well as a desirable "balancing" effect,

Sclientists and‘engineers assigned:contracting roles should
receive formal indoctrination and éraining prior to assignment-
and periodica]]y; particu]arly:in the comtrac% management area,
Hany organizations could benefit from folléwing the Air Force
example in developing a contracting guidance dobuman%'designed
specifically for the scienti;t and engineer.lo

.. All the conjecture regarding the effect of informal
re]ationshipsInotwithstanding, there has been no conprehensive
research to determine tae impact of extended‘interaction-
between gévgrnment and private sources,. This-is an interesting
and valuable areca for further investigation. The study should
focus on thé relationsh{ps-that continue over leng- periods |
such as those found in the contract management arca o; major
-proérams. Vhat effect, if any, dﬁ such relationships héve on
ability of government contracting perscrnnel to négotiate
equitable ;ettlements? Can they continue to drlve a hard bargalr

over long periods of time with the-same.peopie in the private

sector?

A Final HNote

A constant concern of the author while preparing this

]OAir Force Laboratory Procutement'ﬂanaqeﬁent, AFSCP 70~3,
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report was that the contracting process would be erroneously
depicted as a neat sequence of well planned and methodically
executéd steps, Such an image would be erroneous indeed, fo
the process is Jdn reé)tty dynamic; chatracterized by paratlel
activity and constaent changing of plans,

ft is by design that "this study covers a broad spectrum
~rather-than a more intensive investigation of selected phase
of the eontracting process, {t is the author's belief that
a broad perspective is the logical first step in galning an
understanding of a complex subject. This study is the first
step in providing insight into the roles of scientists and
engineers in R&D contracting, Hepefully, others will be
encouraged by this beginning to 'extend the work into an in-
depth analysis Qf-the many facets. of the §ubjedt‘

The demand for informed scientists and engineers in-
contracting roles will grow as the technological éndeavors
become "increasingly more complex, Application of computer
technology and other scientific techniques in contractor
selectio@éand design of mutually optimizing contréct terms

&
are possible examples of tasks of the future. Perhaps the

real. value of this study I1s to encourage awareness of the
importance of the subject; greater appreciation and understanding

will come if there is sufficient interest and desire to learn,



SELECTED BiBLIOGRAPHY

Books

Abrahamson, Mark, The Professional in the Organizatlon.
Chicago+ Rand HMcNally, 1263,

"American fanagement Association. Achleving Full Value from
RED Dollars. MNew York: AMA,” 1962,

Barber, Richard J, The Politics of Research, Washington:
Public Affalrs Press., 19606,

Barnard, Chester I, The Functions of the Executive, Cambridge:
Harvard University Press, 19606,

Bright, James R, Résearch, Development and Technolcgical
fnnovation, Homewood, (11: Richard D, [rwin Co. 196k,

. Technological Forecasting for Industry and
Government, Englewood Cliffs, N, Jv: Prentice-Hall, 1968

Brooks, Harvey, The Government of Science, Cambridge, Mass.:
MIT Press, 1968,

Bross, lrwin D, Design for Decision, HMHew York: Free Press,.

Burkhead, Jesse, GCovernment Buﬂgeting, Hew York: John
Wiltey and Sons., 19566,

Bush, &. P. and L, H, Hattery, Scientific Research: Its
Administration and Manacement, Washington: American
University Press. 1959,

Cavanagh, John E. Problems in Contractor Selection: Research
and Development Contracting. . Washington D, C.: Fed'l
Publ,, Tnc, and Gesorge wWashington Univ, 1963,

Churchman, C, West, - Prediction and Optimal ‘Decision.
Englewood Cl1iffs, N. J,t Prentice-Hall, 1961,

Conant, James B, MHodern Science 'and Fodern Man. HNew York:
Columbia University Press, 1952,

PanHof, Clarence,- Government Contracting and Technological
Change, Washington: Brookings Institution, 1968,

AT Tl




184

Theses and Dissertations. Jlotowa, N, J,: Littlefield,
Adams & Co. 1965,

Day, John S. Subcontracting Policy 'in the Ai'r Frane 'I'ndustry.

Boston: Division of Resecarch, Harvard Business School.
1956,
Dean, Burton.V, " Evaluating, Selecting and Controll'ing R&D

Projects. New York: AHA,

« Application of Operations Research te R&D,’
New York: John Viley and Sons., 1963,

Dorfman, Robert. " 'Measuring Benetits ot Lovermment |nvesimeni
Washington: Brookings Institution., 1565,

Dupre, Stefan .J. and Sanford A, Lakoff, ~Science and the Nat]
Policy ‘and Polities, Prentice-Hall Co,, Inc, 1962,

Pupree, A, Hunter, Science in the Federal Government.
Cambridge, Mass,: Belknap.

E1lul, Jacques. - fhe‘TechnOIOgicaT Society, MNew York: Knopf
1964,

Fainsod, Gordon and Palamountain, ~ Government and the Americe
Economy.

Fellner, \Milliam, * Competition Among the Few, New York:
Knopf., 1949,

Forbes, Russell, "~ ‘Governmentel Purchasing, MNew York:
Harper & Brothers Publishers. 1929,

Freeman, J. Racul, - RED Management Research., Santa Honica,
Calif.: Rand Corporation, August, 1565, .

Friedrich, €. J. and E. S, Mascn, "~ Public Policy. Harvard
Univ. Press. 1941, T .

Golembiewski, Robert T, et. al. {eds}., Public Administratlon
Readings in ‘Institutions, Processes, Behavior, Chicago:
Rand McHally & Ccmpany. 19066,

Greenberg, Daniel S.  The Politics of Pure Science. N. Y.:
NHew American Library. 1963,

Grodzins, M, .and- Rabinowitch (eds). The 'Atomlc Age. Her
York: Simon and Shuster,

Groves, General Leslie R, HNow it can be Told: The Story of
the Manhattan Project, flew York: Harper. 19061,




185

“Green, HlHarold and Alan Rosenthal., Government of the Atom,
New York: Atherton Press, 1963,

Hagstrom, Warren 0. The Scientific Communlty. Baslc Books,
fnc, 1965,

Hammond, Paul.Y, DOrganizing for.Defense: The.American
“Hilitary Establishment in the JdWentictin Century.
Princeton, Hl. J.: Princeton Univ, Press, 1961,

Helmes, Olaf. Social Technology, New York: Basic Books, 1966,

Hill, Karl., The Management of Scientists., “"osston: Beacon
Press, 13964,

Hitch, Charles J, and Roland N, McKean, " 'The Econonics of
Defense in the Huclear Age, Cambridgc: Harvard
University Press, 1960, -

Hjornevik, Wesley L. Issues in Public Science Policy and
Administration, Albuquerque: University of llew Hexi
1969, ' :

Hower, R. M. and C, D. Orth. - Hanagers ‘and Scientists,
Boston: Graduate School of BA, Harvard University. 1963,

Hynehan, Charles S. * The SguUdy of Politics, Urbana: University
of Il1linois Press, 1959, i

Kahn, Herman, et. al. The Year 2000: A Framework for Speculaw
tion. HNew York: Wacmililan. 1667,

AT, st

Kaplan, A. D. H, Big Enterprise in a Syster, Washington:
The Brookings Institution. 1954,

Kash, Don, The Politics of Space Cooperation, Lafayette:
" Purdue Univ. Press,

Kast, Fremont E., and James £, Ro Sclence, Technoloay,
and Management., New York: tctraw-HilT S00Kk CO,, InCs
1363,

Kuhn, Thomas S, The Structure of Scientific Revolutions,
University of CRIcCago PrEéss. 1962,

Laurence, Villiam L., len and Atoms, MNew York: Simon and
Schuster, 1959,

Mack, Clifton E. Federal Procurement, A Msnual for the
“Information of Federal Purchasing Officers., Washington,
Do Gy U ST Government Printing OfFfice, 1953,

March, James G, and Herbert Simon., Organizations. tew York:
John Wiley and Sons, 1958,




186

McCamy, James, "~ Science' and Pubiic Administration, Birmingham:
University of Alabama Press, 1960,

McDonald, Paul R, " Government Prime Contracts and Subcontracts,

ety

Glendora, California: Procurement Associates., 1904,

Medaris, Haj. Gen. John B. Countdown for Decision., New
York: Putnam, 1960,

Miller, David.W,. .and Martin K., Starr. Executive Declsions
and Operations Research, Homewood, |1l.: Richard D,
lrwin. 1960, )

Miller, John Perry. “Pricing of Military Procurements,
New Haven: Yale Unlversity Press, |19k9,

Millis, Walter, ~Arms ‘and Men: " A STudy of American Military
History. HNew York: Putnam. 1950,

Morée, Philip (ed). Operations Research for Public Systems,
Cambridge: MIT Press. 19067,

National Academy of Sclences.  Science, Government and the
Universities, Seattle: Univ, of Washington Press, 1966

Natlonal Academy of Sciences - National Research Councll,
Basic Research and National Goals. \Washington: -CGovernment
Printing Office. 1965,

Nelson, Richard, ' Economics of Research and Development,
Columbus: Ohio State Univ, Press, 1965,

Nieburg, H, L. In the Name of Science., Chicago: Quadrangle,
1966, . ’

Ortans, Harold (ed)., Science Policy and the University: A
Symposium. Washington: Brookings Institution, 1968,

» Contracting for Atoms, ~Washington: Brookings
Institution, 1967. )

Peck, Merton J. and Frederic M, Sherer. The Weapons acquisicion
Process: An ‘Econdmic ‘Analysis. Boston: Harvard Univ,
Press,

_Price, Derek.d, " Little Science, Big Sclence, Hew York:
Coltumbia Univ, Press, 1963, ‘
Price, Don. K. Government and 'Science: ’ Their Dynamic Relation
“in American Democracy, Hew York: Oxford Press. 1962,

o The Scigntific Estate, HMNew York: Galaxy,




187

Quade, Edward, ' ‘Analys for Military Decisions, Chicago:

is
Rand Mcially., 1964,

Ramo, Simon (ed). " Peacetime Uses of Quter Space. Hew York:
McGraw-Hi b1, 1961,

Reagan, Michael D, " Politics, Economics’, and the General
Velfare, Glenview, Illinois: Scott, Foresman and Company.

]955‘.

¢« INE AARMINISTTratIioOn OF Fubllc FoOlicy. ulenview,
Filinois: Scott, Foresman & Co. 1969,

. Science and the.Federal Patron. Hew York:
Oxford Univ, Press, 1969,

Rickles, Robert, Harketing Guide té& U, S, Government Research
and Development 1966, Park Ridge, N, J,: Hoyles Development
Corp. :

Rosenzweig, James E. (ed), Science, Technoloay, and Management,
McGraw-Hill Book Co, 1963,

Schiaifer,. R. Probablility and Statistics for Business
Decisions., Hew York: HcGraw-Hill. 1959,

Schon, Donald., Technology and Change. Hew York: Dell, 1967,

Simon, Herbert A, The Hew Science of Hanagement Decision,
New York: Harper and Row Pubiishing Company. 1960,

Snow, C., P. Science and Government. Cambridge: Harvard
University Press. 1961,

. Two Cultures, Cambridge: Cambridge Univ. Press,

Steiner, George and William Ryan., Industrial Project Management.

Stover, Carl, The Technological Order. Detroit: Wayne
State Univ, Press, 1966, -

Thomas, M. Jackson and Jack M, Spurlock. ' Research and
Development Management, Homewocod, 111,: Dow Jones-
Irwin, tnc, 1966,

Tybout, Richard A. "~ Government tontracting in atomic Eneray.
Ann Arbor: The University of Michigan Press. 1956,

Us S¢ Bureau of .the Budget. " The Budget 'of ‘the United States
Government; 1970, WUashington: bur. of the Budget, 1969,

eport to the President on Government Contracting
v Research and Development, WVWash.: U. S, Bur, of the Bud.




188

Vaughn, C.-(ed). ‘Adaptabllity for Survival in the Letense
industry. DBoston: DBoston College Press, 1565,

Waldo, Dwight C, Comments on "Research on Government,
Politics ‘and Administiration,' Washington: Brookings
“institution, 1961,

Webb, James E. 'Space ‘Age Mamagement. Mew York: HecGraw-
Hill. 1969,

Yeinbere, Alvin, ~'Reflettions on Big Science, Cambridge:
MIT Press. 1967, '

Weston, J. Fred (ed), ‘Procurement and Profit-Renegotiation
San Francisco: Wadsworth Publishing Co. 1960,

Whitehead, Alfred N, " Science and the Modern World, Hew
York: The New American Library. 1952,

Wiesner, Jerome B, VWhere Science and Politics Meet.
McGraw-Hiltl, 1965,

Yovits, M. C,, et, "al, (eds). ' ‘Research Program Effectivenes
New York: “Gordon and Breach, 1966,

Government Documents

Air Force Systems Command. Air Force Laboratory Procurement
Management, AFSCP 70-3, WYash,, D, C,: Andrews Alr For
Base, 30 June, 1967.

Air Force Systems Command, UDSC, Air Force Research and
Development Contracting Officers' Handbook. AFSCP 70-2,
Washington: U. 5. Government Printing Office, June 30, 196

Armed Services Procurement Regulation., Rev, 2, Office of the
Assistant Secretary of Defense. Aug. 1963

"Basic Research Contracting." TIG Brief. Office of the
Inspector General, USAF, Washington. Vol. 16, Ho. 9
(Arpil 24, 1964),

Lontract Palicies ‘and 'Procedures for Rcsearch and Developmen
Report of the Select Committee on Covernment Research,
H, Rept. 1942, 88 Cona.. .2 sess., (1964), opp., 3-72.

pob and-HASA Incentive Contracting Guide, NHB 5104, 3A,
DOD/IASA, “October, 1509,

Brackett, Ernest W. HASA Procurement Policies, NASA Report
NG3~21153, Washington, D. Ce: NASA,




189

rurnas, L, L, " Federal Research and Development Programs,

: Summary of hearings before the Select Committee on
Government Research of the:House of Representatives,
88th Cong., Ist and 2nd sess, 1964,

Greenberg, . Edward,.” Relationships between R&ED Contracts and
Production Contracts, NASA Report H34-07-003,
Washington, D, C.: MASA, 1967, :

Hearings, Weapon System Management and Team System Concept
in Government Contracting, 86th Cong., lst sess, 1959.-

House Committee on.Government Operations, Organizatlon and
‘Hanagement of Missile Proearams, 86 Cong,, 2 sess, 1960,

Impact of Federal Research and Develonment Policies on Scientiflc
and Technical Hanpower., Hearings before the Senate
Committee on Lebor and Public Welfare 89 Cong., 1 sess, 13965,

MNASA, Annual Procurement Report Fiscal Year 1969, Houston,
Texas: Manned Spacecraft Center., DEc,, 1969,

NASA, Cost Plus Award Fee Contracting Guide, NHB 51044,
August 1967/,

NASA Quality Publication NPC 200-2, April 1962, Quality
Program Provisions for Space System Contractors.,

NASA Phased Project Planning Guidelines, NHB 7121.,2, Aug,
ig96o, :

NASA Policy and Procedures for Use of Contracts for Nonpersonal
Services, NASA NPC-L4OT, 1904, .

NASA, Procedures for Reporting Cost Infermation frem Centractors,
NHB 9501,2. March 1967,

HASA Procurement Requlations, Rev, NASA NPC =~ 400, Oct. 1969,
NASA Source Evaluation Board Manual, NASA NPC = 402, Aug.,
1964, .

Pafker, William A, "~ The NASA Source Source Evaluation Board:
A Dynamic Technique of Decision Making, Unpublished paper.
Houston: MSC, '

Report to the President ‘on ‘Government Contracting for Research
and Development, Prepared by the Buréau of the Budget
and referred to the Committee on Government Operations,
U. S. Sepate (May 17, 1962),

Repdrt to the President ‘on Gevernment Contracting for Research
and Development {commonly referred to as ''the Bell Report
April 3071967 Sen. Doc. No. 94. 87th Cona. 2d sess. 1962,



http:Contracti.ng

190

Special Subcommittee lol 6, Hearings on [nvestication of the-
National Defense Establishment, Study of Procurcment
and Utilization of Sclentists, Engineers and Technical
Skills, 85th Cong., 2d Sess, (1958),

Systems Development and Management - 1963, Hearings before
“the House Comritiee on bovernment Oferations, 88 Cong.,

(1963), pp. 76-78.

U, S. Alr Force, Programs in Basic Research, June 1965,

U, S. Air Force, Surmary of Air Force C5a Lessons Learned
Study. Yashington, D, C.,: USAF, 1900,

U, S, Bureau of the Budget. Report to the President on Covernment
Contracting for Research and Development., - 6/7th Cong.,
2d Sess,, Senate Coc, 944 Bay 17, 1962, :

U, S, Congress, Joint Economic Committee, Subcommittee on
Federal Procurement and Regulation. Background Materials
on Economic Impact of Federal Procurement = 15b5, 89th
Cong.; Ist Sess,

u. s. Department of Defense, Armad Sarvices Procecurenent
Reculation Manual for Contract Pricing, ASPM fo. 1.
February 1909,

U, 8. Department of Labor, MNcllamara-0'ilara Sarvice Contract '
Act of 1865, WHPC Publication 1149, farch 1966,

U, S, Department of the Kavy. The O0ffice of tlaval Research:
Contract Rasearch Program., ODrochure QilR - 1. #Av., 1964,

U, §. The Executive O0ffice of the President/Bureau of the
Budget., The Budget in Brief: Fiscal Years 1965/19606
and 1968, Januvary 25, 1965 and-January 24, 190/,

U, S, President!s Commission Mational Gols. Egpls“ﬁgﬂ
Americans. Prentice-Hall, 1960,

U. $S. House. Select Committee on Government Research, Federal
Research and Develcopmenli Pregraws - A Progress Report,
8¢th Cong., 2¢ Sess.,, fFebruary 1/, 196,

Yeapon Systems Management and the Team System Concept in
Government Contracting. Mearincs before the House Arned
Services Committee, 06 Cong,, 1 sess. (1959),

EpriodicaIs

"Aogenc.vs vppewoe oot Limit on RED ¢rants." Chemical and
Engineering Hews, Vol, 42, lMo. 20 (Hay 15, 196%), p. 32,




191

"Agency Renegotiating to lncentives,'" HNissiles and Rockets,
Vol. 13 {(itAv, 25, 1963), pp. 103~1006,

. , i

Freiberg, Albert H, ‘'How Government Buys: An Appraisal."
Public Policy, eds, €, J, Friedrich and E, S. HMHason~
{Harvord Univ., Press. 1941),

Best., P, P. "Uhere the RE&D Funds are Headed." Businzss Yeak
He. 1941 (liovember 12, 19686), pp. 110-112,

Erackett, Earnest W, ''Hew Concepts in Procurement

n
The Armed Forces Coamptroller. Vol. 9 (196h),

Techniques
pp.. 23'26.

Bjorksten, Johan, "Biddinyg Strategy.'" The Manacemant of
Aerospace Procrams. VYol, 12, AAS Science and Technolog,
Series, Valter L., Johnson, ed,, Procecdings ocf an AAS
Mational Conference, University of Missouri, Columbia,
fiov, 16-18, 1966, pp. 133-138,

Carter, Luther J, ''Project Theris: Hore Research Dollers
for the Have-liots." Sclience. VYol. 155, Ho, 3762 (Feb, 3,

1967) 548,

Clark, Evert, '"MNasa Details Procurenent.'" Aviation Yeek,
LXX1IT (ttarch 23, 1S859), 30,

"Classified Basic Research Contracts to Universititss arsz
Cropped: ¥ Defense Dept,' Business Yeek, Ho, 1993
(lovember 11, 1967). o. 71,

Danitlov, Victor J, "Federal Contract Research Centers.”
Industrial Research, Vol. 9, No. & (Apriil, 1967), 82,

bean, B. V., and R, H, Culhan, '"Contract Research Proposal
Preparation Stratcgies,” Manacerment Science.
Vol, 11 {(June 1965), pp. 187-95.

Edelman, F, "The Art and Science of Competitive Bidding,"
Opl Res, 0, X (1865}, 49,

Edvard,"Rgberts B, 'How the U. S, Busy Research.'" International
Science and Technolocy., Mo. 33 (Sept., 1$6L), pp. 70-77.

England, Wilbur B, '"lLooking Around: I(nformation about
Procurement.'" Harvard Business Review, July-Aug, 1959, p. 37.

Edward, Roberts B, 'Facts and Folklore in Research and Developmznt
Management," Industrial Manacement Review, VIIl, 2(Spring,
1967) .

Greenberg, Daniel S, '‘How Science and Government Vork Together

in Washington," Research Hanagewefit. Vel. 8 (ilarch 1965), p. ¢




192

Friedman, L. "A Competitive 8idding Strategy.'" 0Ops. Res,
lv {1956}, 104, T

Greenburg, D, S, '"LBJ's Budget: Lean Fare set Forth for
. Research and Development." Science. 155:3761 (Jan, 27, 1967)

Hannzabk, Paul F, "Government by Procurement.' The Business
Lawyer, July 1963,  pp. 997-1016,

-

Hanpum, H, ¥, "The Need for Profit," Research and Developrent
Contracting, pp. 155-58,

Hanssman, F., and B, H, P, Rivett, ‘'Competitive Bidding."
Opl. Res, 0. X (1959), 49,

Petrowitz, Harold C. ‘'Conflict of Interest in Federal Procurement.,"
Law 'and Contemporary Problems., Vol. 29 (Yinter 196%),
pp. 196-2214,

Benoit, Harry, Jr. "Can you Have Government Contracts and
Free Enterprise?" Financial Executive. 31 (Sept. 1963), L8,
Hoeffling, John A, ‘''Research and Develonpent Today."

Hilitary Review, 46:6 (June 1966}, 71.

Hollis, J. M. !'"Federal Government Contracting: Tha Legsl
Debate Regarding HASA Service Contracts,' Journal of
National Contract Management Association, Fall 19605,

Holzman, B, &, '"Basic Research in the Air Force," #Nir
University Quarterly Review. Vol. 15 (Vinter/$Pring
1962-1903), 5h,

Johnson, John A, "The Expanding Role of Contract in the
Administration of Research and Development Programs."
feorge Washington University Law Review, VYol, 31
TEpFi T T963Y 5. 7H7<67.

Kolcum, Edward H, "HASA Contracts to Lay Stress onh Quality.,"
Aviatien Week, Vol, 76 (April 23,.1962), pp. 22-23,

Lyons, Robert D, "Contractors' WELghied.Average Share Concept."
Defense Industry Bulletin., Vol. 3 (1967), pp. 5-6.

Lazeroff, Hyman. ™"The Scope of the Vork Provision in CGovernment
Contracts,.'" Federal Bar Journal. Vol, 12 (#Hay 1952), p. 310,

Halloy, John H, "How the Department of Defense Buys.,"
Purchasing, 62:13 (June 29, 1967), 62-68,

""HASA sgrives fTor Procurement Flexibility.," Aviation Week,
Vol, 77 (July 2, 1362}, pp. 132-135,




193

"MASA Tightening lncentive Feae System.“ Aviatlon Mezk. Vol. 85
(/\Ug. ]5, 1966), pp. 150153,

Nash, Ralph £, '"Pricing Policies in Government Contracts.”
_Law and Contemperary Problems, Vol, 29 (1964, pp. 370-72,

SIHNASA Turns to Incentives.' HMissiles and Reckets, VYol, 13

(Oct. 7, 1963), pp. 28-30,

"New Policy on Paying Indirect Costs of Rasearch Grants Flounders
in Congress.,'" <Chemical and Encineering lews, Vol,. L3,
No. 36 {September b6, 1965), p. 22,

Rosenthal, Albert H. '"Preparing the Science Administrators

of Tomerrow." Public Personnel Review, April 1969.
Perkins, Roswell B, "The New Federal Conflict-of~-lInterest

Law." Harvard Law Review, Vol, 76 (1963}, pp. 1113-69,
"Prime Contractors Retain R&D loney." Businsss Veek,

No. 1835 (0ct. 31, ts6k), p. C0,

Prince, Kimball. ""Sandia Corporaticn: A Science~lndustry-
Government Apprecach to Management of a Special Preject.”
Federal Bar Journal. Vol. XVII (1857).

(=]

Quinn, James B, ‘''How to Evaluate Research Output.'" Harvard
Business Review, -Vol, 38, Mo, 2, Nharch 19860,

Roback, Herbert. "The lot-for-Profit Corporation in Defense
Contracting: FProblems and Perspectives.' Federal
Bar Journal., Vol, 25 (Spring 1965), pn. 195-200,

Tralnor, James L., "Government Use of Honprofit Corporatiaons.'
Harvard Business Review., V¥Yol. k% (May/June 1966),
pp. 30-52, 182,

Simponds, K. "“A Hodel for Farketing and Pricing Under
Competitive Bidding' in Mew Dircections in Marketing.
Chicago: American Harkeling Asscciation., 1905,

Soelberg, Peer 0. "Unprogrammed Decision Making. lncustilal
Hanagement Review, VYol., 8, Mo, 2 (Spring 106]) EEVER

Solo, Robert A, '"Patent Pollcy for Government-Sponsored
Research and Development." ldea, Vol., 10 (Summer 1966)
pp. 1k3-206, o

Stover, Carl I, "The Government Contract System as a Problem
in Public Policy."” feorgc Washington University Law
Review, Vol, 32 (19b%) pp. /707T~10,




194

Taylor, Hal, '"'NASA Reviewing Cosilly Contracting Procedures,"
" Hissiles and Rockets., Vol, § (Sept. 11, 1961}, 16~17,

Thybony, William W, 'Changing Defense Procurement Procedurcs,"
The Federal Accountant, Vol, 12 (Harch 1964), pnp. 47-62,

Tonkin, lLec S. YThe Government's Role in University Research."
‘Industrial, Research, 7:4 (April, 1965), 8k,

Trainor, James L, 'Government Use of Honprofit Companies."
Harvard Business Review, Vol. 44, Mo, 3 (May-June 1966), 48,

Uyeki, Eugene S, and Frank B, Cliffe, Jr. "The Federal
Scientist-Adminstrator," Science. Vol. 139 (March 29,
1963}, pp. 1267-70, -

Walsec, Richard K, "Technical Program ifanagement,”" in The.
Industry~-Government Aerosnace Relationship. Vel, 2,
PPpe 31-30, :

Hiscellaneous

Atwood, John Leland, '"The Prime Contractor's Role in the Hationzl
Space Program.'" NASA Report H63-21149, December 1969,
Bailey, Burt S5, "The Evaluation P pcess ted Slates Alr

in Uni
Force Source Selections.,'" Unpublished Thesis, Ro. 0066-64,

garrcn, Paul A, Government Selection of Contractors for
Research and Development., Unpublished,

Lest, Yarren E. ™Analysis of Basic Research in the Department
of Defernse."  Unpublished Thesis, MNo. 2672, Haxwell
AFB, Alabama:. Air War Collegem Air University., April, 19

Blyth, A, H, '”Symposium on Project Managemrment and lIncentive
Contracting Procedures," HASA Report §§9~22776.'
December 19069,

Brackett, Ernest., ‘'Contracting with HASA,'" (Paper bafore
the Mew York State Society of Certified Public Accountants
n. ¥, C., March 13, 1960),

Detweiler, Robert M, "Basic Research = An Air Force Challenge.
Unpublished Thesis, Ho, 0560-67, Maxwell AFE, Alabana:
Air Command and General Staff College, Air University.
June, 1367, )

Egan, Douglas M, 'Cost-Plus-Award-Fee Contracting,'! Unpublishe
researcih paper prepared for MASA, 1966,



195

Elderd, Raymond K., Jr. - YA Literature Survev: How the Defense
Department Awards Contracts and Grants for Dasic Research,'
HASA Report AD G6h 797, ODacerber 1967.

Fernandez, Joseph, "The Origin, Evclution and Operztion of
the NASA Contractor Source Evaiuaunon Board Procass,!
Unpublished Naster's thesis, Cambridge: Hassachusetts
Institute of Technoloay, 1966,

Foster, Jchn S., Jr. "Remarks to the Fifth Army Science
Conference at West Point, liew York, 16 June 1966,"
Policy Statement on the Deronse in doure Laboratories.

‘ashington: U, S, Office of Director, Defense Research
and Engineering, July 1, 1966, (AD 637 144),

Haworth, Leland J, "The National Science Foudnation: Current
Trends'" in Effects of Current Trends on the Support of
Research, Paper przsented at a synposium conducted at
the Eightth Annual leeting of the Nationzl Rescarch
Council, Washington, 1965,

iodges, Hollie Richard. '"Administration of a University
Cost Reimbursement Rescarch Contract." Unpublished
Master's Thesis School of Governmenti and BA, George

iashington University. September 1969,

Hogg, Donaild T, Small Business and Hil:tary Procurenent,"
Unpublished theSiS, No, 0675-6%, Haxwell AFB, Alabana.
Air.Comnand and General Staff College, Air University.
April 20, 196k, )

“Interpretidtion of Specifications in Contracts.' Government
Contracts Honograph No. 4, The George Hashinaton University

fsbell, John R, "Contract Law and the Value of a Gare,"
MASA Report N68-82102, Decerber 1969.

Lindley, L. V, "Scoring Cost-Plus-Award-Fee Contracts,"
HASA Report--W69~10241, tarch 1968,

Lang, Dave W. 'The Government's Attitude Toward Profit,"
MASA Report A65-10717.. December 1969,

HacDougall, Geronc-P., Jr, '"Plannecd Inverdependency lncantin
hethod ' HASA Report W68-10-656 (1, Decembar 1967,
HeCall, John J, "An Analysis of Hilitary Procurement Policies.!
Santa Monica Calif.: Rand Corporation., Hovember 1964,
feinhart, W. 4, and Leon I, Delionback. ”WrOJecL Hanacerment:
An 1nCLPL!VL Contracting Decision !odel, HASA Renort

A6G-12h76, December 106

P e sy R T



196

Hongeon, lLeonard F.,, Jr. "Technigques for Establishment of Dasic
Research Projects in the Defense Oepartment.,” Unpublished
thesis, Ho., 2838, Maxwel) QFV, Alabama: Air \ar
College, Alr University. April, 1965,

tossison, Carol S. "The WHole of Snmall Business In Fednra]
Government R&D Contrscting: Thes NSC Experienca, NASA
Report #686~-1462k C3, December 1967,

Helson, Richard R. The Econcmics of Parallel R and D Efforts:
A Sequential Decision Analysis, Rand Paner RH-2L452

(Santa lenica: The Rand Corporation, November 12, 1959).

NASA Source Evaluation Board Study: Progress Report Ho. 1,
Harbrioe2 lHouse, Inc. 1902,

National Science Foundation., DBasic Research, Applied Resszarch,
and Deve}Opmcnt In American Industry, 1904, U, S, Govt,
Printing 0ftfice. 1966, "

Nichols, Gaylord E., Jr. The Pre-Sclicitati
] Y ) R
R&D Contrecting, UCLAY " Graduate GSchoo

1906, (W6 /~T3To7),

on Phase of Governmant
Mo BA, April 1L,

Holan, Richard. "The 1IASA Source Evazluation Board Process:
A Descriptive Analysis.," NASA Report 468-10003,
December 1567,

Hovick, David and J, Y, Springer, "Econorics of defense
Procurement and Small Business.," Rand Papar P-1462,
Santa Monica: The Rand Csrporation, 1958,

Of'Connor, Edmund F, %YTrends in Contracting that will
Influence Spacecraft Design and Development,'" Aparican
Institute of Aercnazutics and Astronautics. Report No,
67-641, August, 1567, ’

Parker, ¥illiam A, "The Cormpetitive Aspects of the Research
and Development Marketi." Journal of the MHational
Contracti Manzaement Assoc,  Vol, 1 (spring 15677

Rausch, Russell R, "An Analysis of the Procurement Mzthods
Employed by the Department of the Air Ferce in Supporting
© Basic Research at fducational Institutions.,'" Unpublishead
Haster's thesis, George Vashington University: School
of Governrment, 3usiness and International Affairs,
Juna 1865,

Robsrts, E, B, "The Dynamics:of Research and Development,!
Unpublished docteral thesis, 11T, 1962,

Reshole, Robert, An Administrative History of HASA, 18E88-1363,
Washington: Hational Asronautics and spaceé Administracion,
Scientific and Technical Information Divisicn., 1866,


http:Leona.rd

197

Ross, Yilbur R, '"Assessing the Cost of Recompeting and.Changing
Contractors on Five Selected {ASA Mon-Personel Supoort
Services Procurements,' 1TASA Repert U08-10-720 €2,

September 1967.

Rule, Gordon V., and James L, Cravens, 'The Past and Future
in Cost Plus Award Fee Contractinc.'" HNASA Report Ab9-
30426

.
-

"Space Sciesnce Yriting at a Down to Larth Level.' HASA Report
T X-58024, January 1968, Seminar held at Fondren
Library, Rice University, Houston, Texas,.

/3 it ?

U, S. Hatienal Science Toundation., A Case S
and Engineering Research Proposais, NS
U. S. Government Pringint Office, 1563

udy of Scientific
I T Washinaton:

- et
Loy

Vaks, Horman., Selsctive Compatition in lHew Air YHeapon
Procurement, unpublished thesis, Harvard ousiness
School, 1561,

Interviaws

Anamosa, Harold D, Chief, tlecotiation Branch, Contract
Division, Atomic Energy Commission, Albuquergue Opsration

' itarch 10, 1970, -

Armstrong, Stenhen A, Chief, Advancaed Systamps and Prosrams
Contract Branch, HASA, Manned Spacecraft Center, MNarch 1k
1670,

Chaistain, Willien, Chief, Advs . ms Contract Section
HASA, Manned Spacecraft Center, iHarch 15, 1970.

Smith, Joseph L, Director, Divisien of Contracts, Atomi
Energy Commission, iHarch 10, 1970,

Stuckmaeyer, Uilliam, Diractor, Contract Revisw, IASA,
: March 6, 1970,

Valker, Villiam, Contracting Officer, Alr Force Spectltal
Yeapons Command, Kirtland AFB, Albuquerque, tew Mekico,
March 9, 1970,



APPENDIX; 12
SUNBARY OoF TRCGCURENENHT ASPECTS
oF
PHASED PROJECT PLAHNIHGb
PHASE A PHASE B
Preliminary Analysis Definition
1. MNumber of Iindividual study con- Individual stuay
Contracts tracts (separate contracts {(norrmally.
Worl Stetements). separate Work Stateme nts).
2, Compztition Competitive, in the Onen competition (unless
broad sense, based on noncompetitive justified),
scientific & technical .
competence in the
particular study ares
(or noncompe ltIVL
where appreopriate,
including unsolicited
proposals).
3. Type of Fixed Price:; VWhere Cost Plus Fixed Fec:
Centract ccsts can be reslis- Where costs, includai
: tically estimated, subcontract effort,
cannot be estimatsd
Cost P]us Fixed Fee: ealistically.
Vhere cests cannot be
cst[nated realisti- Fixed Price: Vhers
cally. costs can bhe realis-
tically sstimated,
Funding Levels
a., Arnounts de ending Funding lLcovels;:
upen contractor's Z.  Amounts dependip
needs, upon contractcr's
be Equally funded needs; or
contracts wnere b. Equally funded
expected cosis & contracts vhere
experience uarrant, exnected costs &
exparience warrant,
k, Procurament Individual preocure- Single procurement
Plan ment plans plan®
8phasad Project Planning Cuidelines, pp. A-8 - A-9,
by s s . .
This phasine is noct a rigid nrecess. [f necessary
in fcrwation has been otherwiss developed, nhasing mey begin a
any phase and intermediate phases ray be eliminated o combin
“Vthere more than one major system is Invelved, multiple
plans (Singla plan for each system) may be reguired,



APPENDIX 1 {continuad)

PHASE A PUASE 8
5. Synopsis Subcontract onportu- Synopsize,
’ nity., Prime contract
{unless non-competitive).
6. Request for RFP issued where RFP issued,
Proposal appropriate (may be
(rFp) nencompetitive, inclu-
ding unsolicited
proposa]s).
7. Contractor Contracting officer Scurce Evaluation
Seleciion selection (unlass Board (SEB).
SEB- required or
deternined desirable)
PHASE C PHASE D
_Design Development/2perations
1. Mumber of lwe or wore contractsd One contract (sinale
Contracts (single Vork State- Work Statement).
nent).

2., Competition tpen compatition rastricted to Phase C
:xcept restricted to contractors f{except *~-
contractors with unusual cases).
apabllity to perform
*ahse D,

3. Type of -ost Plus Fixed Fee: Incentive type which

Contract ‘or large contracts reflects achleved
there costs, inclu- definition, highest
ling subcontract reasonable risk assump-
xffert, cannot be tion, & Government's
astimated realisti- objectives., Large
zally, NHASA RE&D projects hav

. ) shown CPIF most suttabl

Incentive: Phase D Hore experience and

zontract is motlvating better deflnition may
Factor. VWhare sincle onermit FPIl or FP

centractor, or other Smaller or less ccmplex
special ceses, award prejects ray permit FP
a . A | s . ) . i .
<i ] N I | “ WL VS i t L 20 Lt LT
Factors ‘of fundinc, sbility to develop sound cost estimate
and incentlve parameters, significance of tire elemsnt, and
limitations on ability to handle multi nle Interfaces ray dictzate

.

salection of single contractars.
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PHASE C

B

PHASE D

L e

fee contract may be or FP,
feasible,

Funding Levels?

a. Amounts depending

upon copntraciors' needs;

or

b, Equally funded

contracts where expected

costs and experience °

warrant,

Y. Procurement Single procurement
plan plan®
5. Synopsi Synopsiz
6, Request for RFP Issued,
Propocsal
7. Contractor Utilizaticon ¢f Phase
Selecticn 5 SE8 desirable,
ey . . -
there more than one major system
slans (Single plan fer cech syster) wmay

Single procurement
nlan.® (%here applicabl
hase € plan can be
ipdated.)

ynocpsize (subcontract
opportunity only) unl
new contractors
introauced,

Issue revised York
Statemant and request
revised conrtractor
nroposal.

Utilize PFhase £ SESZ
to maximum possible

exitent

is invelved, multiple
ne required,
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SARPLE
PROCUREMENT PLAMN®

Advanced Studies Branch, SEKMA
Buyer: S. L. Croucher, SEKMA Date: 28 January 1966

1. Purchase Request:

a, Humber - 6-3h06, Dollar-Amount - $250,000,00, bPate
Received - 26 January 19366 (Adv, cy.). )

b, Year end type funds - FY 66/630

2, R&D Program Description:

a. This preocurement is for a2n expansion ana continuation
of contract AF 33(657) - 11519 to define the reguircments for
the evaluation of chaff characteristics for tactical alrcraft
application, : . ’

b, Deliverable items shall be in accordance with ths
vork statement,

3. fethod of Procurewent Action and Authority:

a. He a - .
b, 10 U, S, C, 2304 (a){11) - D&F Autherity to Hegotiat
d .

wm

L, Socurce Inforration:

a. Sole Sourca -
(1) Source -~ Tracecr Inc.
st Ed Bluestzin B3lvd,
Austin, Texas

(2) Justification - see File lvem 1. This office
concurs In a scole-source sollcitation of the above-naned
contractor. The concurrence with a sola-scurce seliclitation

[

is based on ths facts that this work represcnts 2 dirs
follew-on and intecral portion of the rasearch heing

performed under contract AF 33(657)-11519, The preoject
encineer has indicatdd to the undersiamad buyor that this
‘procurenent should be the final effert on the program, It

AT Laboratory Procurepent Hanasement, pp, 1-12 = 1-13,
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is not felt that any net advantages weould accrus to the Alr
Force as a result of a multi-source solicitation for this
final procurerent effort, ‘

5. Twpe of Cnn;rac; CGnt_vplated. ft is centemnlated that
a Supplemental Agrecment will be written to Firr Fixed Price

Contract Ho. AF 33{(657)-11519,

6. PRecord of Previous Procurement.. A previcus procuremcnt
of a sirilar nature is presentiy bﬁlnq pccompllanﬁd under
Contract AF 33(657)~11519. This informasticn available fro

the basic procurcment will be utilizec for price compariso
purposes where deemed feasible,

7. Delivery Schedule, A contractual period of 12 months
is contemplated., Delivery dates for items to bhe submitted
will be necotiated. :

8. Contracl Placement Date and Forecast of Significant
Hilestones, To be crtgb1|5ﬂed“unon receipt of FTRded Copy
T Purchase Reqguest. .

9. Technical evaluation of this procurement will be
accomplishea by personnel of SEAEHN,

10, Reliability = Maintahnability Requirements, To be
continueds in accordance uxth the basic contract,

I1. Snecial Conditions or Counsiderations:

a. A request for extension &6f contract AF 33(657)-11519
beyond the 3~-yesar limitation set forth in AFPI 1-357 Is being
forwarded to SEK for approval,

b, The use of milestone forescasting is not appl
to this program as rmonthly status letters wilil not be required,

12. Procuremsnt Plén prepared by :

APPROVED:

il

. A, Cawscn
. Buyer ~ Contracting Officer

o

0, M, FcGLOME

Chief, Advanced Studie:
Branch, Directorate of
R&ED Preocurcrent
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHinGTon, D.C. 20546 ’

REPLY TO FEB 2 0 1970
ATTN OF D5

TO : ¢ Prospective Contractors

SUBJECT : BRequest for Proposal No. 10-8423
Space Shuttle System Program Definition (Phase B)

1. You are invited to submit a proposal for the Space Shuttle System
Program Definition -~ Phase B. Your proposal should cover all work
described in the enclosed proposed contract schedule and contract
statement of work, including all exhibits and appendices thereto.

2., The fundamental purpose of the Space Shuttle System Program
Definition Study is to define a low-cost, economical space trans—
portation system for which the operational costs and development
costs are appropriately balanced to minimize total program cost.

The enclosures identified in paragraph 1 above describe an eleven (11)
month contract period. The proposed contract will be for the Space
Shuttle System Program Definition Study and will have the following
as its primary objectives: (a) defining a Space Shuttle System,

(b) accomplishing a preliminary design of the Space Shuttle (Orbiter
and Booster} for both a high and low cross range capability, (c¢)
obtaining an understanding of the scope, timing and cost of the
Space Shuttle System, and (d) obtaining an understanding of the
supporting research and technology which must be accomplished.

3. Your proposal should fully comply with all the instructions
contained in this Request for Proposal and enclosures hereto. TFailure
to do so could result in your proposal being considered unacceptable
and/or could cause delays and misunderstandings which could, otherwise,
have been avoided. The following enclosures constitute requirements

for this Request for Proposal and should be fully complied with as
indicated in each enclosure:

a. General Information (Enclosure No. 1)
b. Instructions for Preparation of Proposals (Enclosure No. 2)

c. Proposed Contract Schedule and General Provisions (Enclosure

Ne. 3)
O
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d. Statement of Work, Space Shuttle System Program Def1nit1on
{Phase B) (Enclosure No. 4)

e. Certifications (Enclosure No. 5)
f. Certification of Nonsegregated Facilities (Enclosure No. 6)

4. Tt is anticipated that a Fixed Price Research and Development type
contract will result from this solicitation. In view of the nature of
the proposed procurement, the proposer is not encouraged to submit
alternate proposals with regard to comtract type.

5. a. To fully accomplish the proposed procurement (Phase B Study),
NASA currently contemplates the award of up to three parallel con-
tracts of the type described above. The plan for administering the
contracts is to place contractual responsibility for one or more total
systems studies at the Manned Spacecraft Center (MSC) and one or more
total systems studies at the Marshall Space Flight Center (MSFC). The
choice of contract assignment will be at the Govermment's option only.
The respective Centers will designate Contracting Officer Representatives
to provide the technical surveillance and interface coordination which
will be required during the contractor's performance. The contracts
will be performed concurrently over the eleven-month period.

b. During the Phase B Study effort both MSC and MSFC will be
responsible for the technical direction of that part of the total
system for which the Center will assume ultimate responsibility in
later phases of the program. In this regard MSC will provide technical
direction of the Orbiter element, with MSFC providing technical
direction of the Booster element of each of the total systems contracts
regardless of whether it (the Center) holds overall responsibility for
that total systems contract. (8ee subparagraph ¢ below.) ' The Program
Study Office located at each Center will contain an integratiom group
that will be composed, in part, of personnel from the other Center.
Elements of these integration groups will also work with an integration
team reporting to the Office of Manned Space Flight, NASA Headquarters.
This Phase B Study Management Plan is graphically depicted in Figure
No. 1 to this letter.

c. It is recognized that proposals may be submitted which are
based upon the Orbiter design effort being performed by the offeror
himself, and the Booster effort being performed by a subcontractor
(or vice versa). In view of the Phase B Study Management Plan des—
cribed in subparagraph b above and to insure that the technical
emphasis given to various aspects of this activity is consistent
with overall program requirements and long range planning, it will
be necessary that MSC and MSFC receive information directly on a
current basis from and have the capability to communicate technical
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direction to any subcontractor performing work in each Center's
primary area of responsibility. Therefore, Schedule Article XII
will be applicable to any contractor who proposes to enter into

a subcontract for eitheér the entire Orbiter or entire Booster design
effort.

6. As noted above, NASA presently contemplates the award of up to
three Phase B contracts. The exact number will be determined later
based on facts and circumstances then existing. However, you are
instructed to propose a Phase B -—— Study Program based on $8 million
worth of work. NASA reserves the right In any event to award a
different number of contracts and at different funding levels from
that now contemplated.

You are further advised that in accordance with the SOW paragraph
3.0, successful contractors will be required to submit a proposal for
conducting a large scale structural demonstration program. Should
NASA determine that such a program, as proposed and subsequently
negotiated, meets overall program requirements, additional funding
for the work will be provided by supplemental agreement to the basic
contract. )

7. TFor your further information, the results of the "Phase B" studies
to be provided under the proposed procurement will be analyzed by the
NASA to ascertain and identify the most desirable approach for the
Space Shuttle Vehicle Program implementation. Comsequently, no
decision has been made relative to the specific contractual approach
. to be employed for any follow-on phase(s). For example NASA may
contract for further design and development of the space shuttle on

a total system basis, or award separate contracts for each of the
major system elements (Orbiter, Booster and other). Accordingly,
NASA intends to maintain complete flexibility to examine alternative
program and contractual arrangements for any follow-on procurements,
including complete flexibility as to contractor teaming arrangements.
However, in the event procurement action is initiated for any sub-
sequent phase or phases (reference NASA Headquarters Bulletin 7121.2
entitled "Phased Project Planning Guidelines™), it is intended that
competitive procedures will be utilized.

8. A preproposal conference will be conducted at 9:00 a.m. on

FER 9 7 1970 » in Room No. 6104, National Aeronautics and Space
Administration, Federal Office Building No. 6, Fourth and Independ-
ence Avenue, Washington, D. C. The purpose of this conference is
to provide prospective offerors an opportunity to obtain clarification
on any aspect of this Request for Proposal. Limited accommedations
make it necessary to restrict attendance at this conference to pro-
spective offerors who have a reasonable expectation of submitting a
proposal. For this reason, it is intended that a maximum of six

SOy



representatives will be admitted from each firm that has received

a copy of the Request for Proposal. Names of the personnel who will
attend must be furnished no later than- FEB 2 5 1970 . Arrangements
may be made for additional representatives, accommodations permitting,
provided a written request is received no later than FEB 2 ¢ 1970

In addition to the admission clearance requirements, questions
for presentation at this conference and any questions in connection
with the RFP should be submitted in writing to the National Aero-
nautics and Space Administration, Washington, D. C.- 20546, Attention:
‘Mr. Philip Sload, Code KD-5, by FEB 2 6 1970 . Questions arising
at the briefing will, at the Govermment s .option, either be answered
at the briefing or will be answered later in writing to all firms

indicating an intent, (in accordance with paragraph 13 below), to
submit a proposal.

9. 1In the event that any subsequent questions arise during proposal
preparation, they shall be submitted in writing to the address specified
in paragraph 8 above (Mr. Philip Sload, Code KD-5). Any resulting
interpretation or clarification by the Government shall be made in -
writing to all firms indicating an intent, (in accordance with para-
graph 13 below), to submit a proposal. Any additions, deletions, or
changes to the Request for Proposal will bé made by NASA RFP Amendment.
Each Amendment will be identified by number, and receipt thereof shall
be acknowledged in your proposal. The NASA will not be responsible
for interpretations or clarifications from any source other than that
identified in paragraph 8 above and in accordance herewith.

10. The enclosed Contract Schedule, General Provisions and the State~
ment of Work, comprise, generally, the terms and conditions which thé

Government proposes to include in any contracts resulting from this
solicitation.

Your proposal transmittal letter should include a statement of
acceptance of these provisions and/or explanation regarding any
objection you may have toward them. The proposed contract provisions
which appear incomplete are subject to later resolution by negotiation.

11. All prospective offerors are advised that any data developed

as well as that specifically used in performing work under any
resulting contract, must be made available to the Government with
unlimited rights te reproduce, use, and disclose the data, subject

to special use restrictions, if any, agreed to by the parties for
proprietary data. Further, the data required by any resulting con-
tract may be utilized in the preparation of NASA in-house reports

and, as needed, made available to any firm performing Phase B studies,
and/or firms which may perform future phases or related efforts.
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Further, the data may be published for general distribution, subject to
the use restrictions agreed to, if any, for proprietary data. This
policy will be implemented in any resulting Phase B contract(s) by
special data provisions.” (See Articles XV through XIX of Enclosure

No. 3, "Proposed Contract Schedule".)

12. Your proposal must be submitted in one hundred and fifty (150)
copies to the address specified in paragraph 8 above. The proposal
must be signed by an official authorized to bind the offeror, and
it shall contain a statement to the effect that the proposal is firm

" for a period of not less than one hundred twenty (120) days from the
due date specified below. Offerors shall identify in proposals a
neogitiation team leader and the name, position, title and telephone
number of the person or persons authorized and available to negotiate,
change proposals, and bind the propeser with respect to this require-
ment. Proposals shall be properly identified with the RFP number and
must be mailed or handcarried so as to arrive at the address specified
in paragraph 8 above on or before 4:45 p.m., EST WMAR 3 0 1970 .

13. You are requested to promptly acknowledge receipt of this Request
for Proposal by providing written notification to the address specified
in paragraph 8 above of whether or not you intend to submit a proposal.

14. a. Proposals submitted pursuant to this solicitation will be
evaluated by a NASA Source Evaluation Board appointed by the NASA
Associate Administrator for Manned Space Flight. The criteria to be
congidered by the Board in evaluation of proposals are set forth as
numbered sections 1 through 6 in paragraph 2 of Enclosure No. 2.
Numbered sections 1 through 3 are considered Technical criteria while
numbered sections 4 through 6 are considered Business—Management
criteria. In evaluating the three Technical sections, primary con-
sideration will be given to the information received under numbered
section 2 (Study Approach). Secondary consideration will be given
to the information received under numbered section 1 {(Configuratioms)
and relatively less consideration will be given to the information
received under numbered section 3 (Technical Experience/Capability
and Personnel). In evaluating the three Business-Management sectiocms,
information received under numbered section 4 (Organization and Manage-
ment) will be .considered of primary importance, Information received
under section 5 (Company Capability and Performance) and section 6
(Resources and Schedules) will be considered of approximately the same
importance, but each individually will be considered of slightly less
importance than the Organization and Management section.

Upon completion of evaluation of Technical and Business-
Management sections, in accordance with the foregoing, the combined
evaluated rating of sections 1, 2 and 3 will be considered in
relation to the combined evaluated rating of sections 4, 5 and 6.
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In this regard, the Technical evaluation will bear approximately twice
the weight of the Business-Management Evaluation. However, contractors
should recognize that those proposals which are evaluated highest in
all sections will have the greatest competitive advantage.

b. The evaluation of your proposal will consider all material you
provide and other factors which will include past performance records
obtained from the NASA and the DOD contractor data bank. During the
course of the proposal evaluation the Source Evaluation Board may con-
duct discussions with personnel who have overall responsibility for -
the preparation of the proposal. Such discussions may be conducted at
the cognizant Government installation, in writing or by telephone as
appropriate. In addition, offerors may be invited to make an oral
presentation after submission of proposals. In the event a presenta-
tion is desired, offerors will be notified of the time and place for
such presentation. The Board may also wish to visit your company to
perform a plant inspection. Information obtained from the above may
have an important bearing on final proposal evaluations.

15. The contractor must possess the capability to accomplish ali
requirements of the Phase B Study. While this capability may be
totally in-house or through subcontracting or other appropriate
acquisitions of the capability, the contractor must possess the
capability to assume full responsibility for all elements of the
Phase B Study described in this Request for Proposal.

16. The Government considers as capable of accomplishing all require-
ments of this Phase B Study only those concerns who evidence, to the
Government's satisfaction, a capability to perform as a prime con-—
tractor for a major program element of Phase C and D. An integral
part of such evidence is past experience as a major contractor in

the research and development and integration of complex aerospace
systems. -

17. Finally, supplemental proposals or additional data submitted
after the time and date specified in paragraph 12 above, unless
requested by the NASA or resulting from oral or written discus-
sions, will be treated as "late proposals'. In accordance with
the provisions of NASA PR 3.802-4(c), the Govermment reserves the
right to consider proposals or modifications thereof received
after the date indicated for such purpose, but before award is
made, should such action be in the interest of the Government.
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It is therefore essential that proposals as submitted be complete,
definitive, and suitable for evaluation.

Enclosures 6

Enclosure No.
Enclosure No.
Enclosure No.
Enclosure No.
Definition (Phase
Enclosure No.
Enclosure No.

AN oere —

Dave W. Lang \33
Chief Negotiator, Spade Shuttle
Program -—- Phase B

1 - General Information

2 - Instructions for Preparation of Proposals

3 - Proposed Contract Schedule and General Provisions
4 — Statement of Work, Space Shuttle System Program
B)

5 - Certifications
6 — Certification of Nonsegregated Facilities
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Enclosure No. 1

GENERAL INFORMATION

1. RIGHT TO CANCEL RFP

This request does not commit the Government to award a contract,
The Government reserves the right to reject any or all proposals.

2. CONTRACTING OFFICER AUTHORITY

The Contracting Officer is the only individual who can legally
commit the Government to the expenditure of publie funds in connection
with this proposed procurement,

3. INFORMATION AS TQ SMALL BUSINESS CERTIFICATE {(IF AIEL]FABLE!
The prospective contractdr must state whether or nof he has ever

been refused a Certificate of Competency by the Small Business
-Adminigtration.

4, COST OF PROPOSAL PREPARATION

This request for proposal does not commit the Government to pay
any costs incurred in the submission of the proposal or in making
necesgary studies or designs for the preparation thereof, nor to
procure or contract for services or supplies.

5. ADDITIONAL FACTLTTTES

In the event additional Government-Furnished facilities are
required, the provisions of NASA Procurement Regulation 13.5102(b)
will apply.

6. CERTIFICATE OF CURRENT COST OR PRICING DATA

If this procurement exceeds $100,000.00 the successful contractor
is required to certify that the cost or pricing data furnished by him
ig accurate, complete, and current. The required form of this
certificate is set forth in paragraph (b) of the "Contractor and
Subcontractor Certified Cost and Pricing Data" clause (October 1969).

7. DISPOSITION OF DRAWINGS AND SPECIFICAT IONS

Drawings and specifications furnished as part of this RFP shall not
be returned to the Government unless otherwlise specified,
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8. USE OF AUTOMATIU DAYTA PRUCHESS NG LU LFMIYE (AU )

In all ceses where the use of ADP equipment is considered, the
following provision becomes operative: "The Government reserves the
right to regquire the preparation and submission of feasibility and lease
versus purchase studies by the successful contractor if the use of
Automatic Data Processing BEquipment is proposed,”

9.  DEFERSE CONTRACT ADMINTSTRATION SERVICES REPRESENTATIVE

In order to facilitate price analysis, audi%, or other surveys that
mnay be required, the offeror agrees to make available to representatives
of Defense Contract Administration Services Region {DCASR), or Defense
Contract Audit Agency (DCAA), upon reguest by such representative, a
copy of the proposal furnished to the Government,

10, COGNIZANT CONTRACT ADMIWISTRATION AND AUDIT AGENCY

Offerors shall provide a list of Government ageancies having ongite
plant cognizance in which the offeror intends to perform the work or, in
- the absence of onsite plant cognizance, the area/regional/district

Government agency office having coguizance over such plant{s) for
the following factors:
a, QGovernment contract administration,
b, Covernment-owned facility management, ubilization and maintenance
¢, Material, relisbility and quality conftrel inspection.
4., Inspection for Government acceepiance,
e. Labor and indusirial relations.
£, Utilization of Small Business and Labor Surplus Area firms.
g. Industrial and personnel security,.

h., Government andits.

11. GOVEENMENT-FUBNISHED PROPERTY

Unless otherwise specified and listed in this Request for Proposal,
no properdy shall be furnished the contractor for use in performance

of the contractk,
-



12, PATENT ROYALTIES

If this proposal exceeds $2,500 and is not for the procurement of
nonpersonal services, the following applies:

Upon timely notice by a patent owner to the Contracting Officer
that this procurement will infringe his privately-owmed U, S, patent,
and upon a determination by NASA Patent Counsel that this procurement
will infringe the patent, NASA may enter into a patent license agreement
with the patent owner prior to an award of a contract pursuant to this
Requegst provided the following conditions are satisfied:. .

&. The pertinent claim or claims of the patent have not been
held invalid by an unappealed or unappealable judgment or decree of
a court of competent jurisdiction or determined to be unenforceable

againsgt the Government by any department or agency in an administrative
claim procedure;

b. The patent owner demonstrates that his patent is respected
commercially as evidenced by one or more royalty-bearing commercial
licenses under the patent, or the patent owner shows that his patent
has been held valid by an unappealed or unappealable judgment of a
court of competent jurisdiction; .

c. The patent owner offers to license NASA for the proposed
procurement at a reasonable rate which in no event should exceed the
lowest rate at which he has licensed a private concern; and

d, The Contracting Officer, in consultation with NASA patent
coungel, determines that entering into the license agreement will not
unduly delay the procurement.

Under the agreement royalties will be payable to the patent owner
only if the patented item is procured from an unlicensed source and
only upon accepbtance by NASA of the patented item. These royaities
will be considered by WASA as a factor in determining the proposal
which is most advantageous to the United States. Before any royalty
payments are considered for evaluation purposes, each offeror will
be given an opportunity to show that he is a licensee under the
patent determined by NASA patent counsel to be infringed by the
procurement, Any offeror who-fails to show that he is a licenses
under such patent will be regarded as an unlicensed supplier for
evaluation purposes.,

13. WAIVED INVENTIONS

If the "New Technology' clause (May 1966) is applicable, the

following provision applies:



Waived Inventions (May 1966)

a. Under the NASA Patent Waiver Regulations 14 C.F,R, p. 1245,100
et seq., waiver of title to inventions made under NASA contracts may
be requested at three different times. - Walver of title to an
individual invention may be requested under p. 1245,106 after the
invention has been identified and reported to NASA, Waiver of title
to inventions not yet identified and reported may be requested under
p. 1245,104, prior to execution of the contract, or under p. 125,105,
within sixty (60) days of contract execution, Waiver of title may be
requested under any of these sections even though a request under a
different section was not made or, if made, was not granted,

. b. If you intend to petition prior to contract execution for
waiver of title to all inventions which may be made under the contract,
you must present such petition with your proposal. The findings which
must be made in order for such a petition to be granted are set forth
in 14, C.F.R. p. 1245,104 and in paragraphs 9.101-3(d)(1)-(6) of the
NASA Procurement Regulations.

¢. Tn the event that it is decided to negotiate a contract based
on your proposal, your petition will be forwarded to the Inventions-
‘and Contributions Board for consideration. The Board will elther
make the necessary findings and recommend to the Administrator of
NASA that the waiver be granted, or inform the Contracting Officer
that facts which are readily available are insufficient to permit a
decigion to be made without unduly delaying the execution of the
contract. In the latter event, you will be so notifiied and, upon
execubion of the contraet, you may request the Board to consider
the matter further., If your request for waiver is grented,
Section IV of the "New Technology" clause set forth in 9.101-k will
be made applicable %o the contract implementing the waiver.

1L, HARD-CORE UNEMPLOYED

Business leaders have formed a partnership with the Government to
seek to resolve the problem of hard-core unemployment in the nation's
50 largest cities, A new private and totally volunbary organization,
the National Alliance of Businessmen, has been established with
Headquarters in Washington, D.C., and branches in each of the 50
cities. Alliance goals are to have 500,000 hard~core unemployed on
the job by 1971, and to find 200,000 summer jobs for needy youth
of the inner cities.

Although funds for thig purpose will not be available under this
contract, you are encouraged to participate in this program, and to
pledge jobs for and hire certified "hard-core" persons who might
otherwise be unemployed, Pledges may be made throuvgh the local
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NAB Metropolitan Office in your area, Additional information,
including information about the local availability of ' certified
employees and possible financial assgistance for the excess cost:
of training under the program, can also be obtained from that
office, -

15, BSMALL BUSINESS SIZE STANDARD

The Small Business Industry Employment Size Standard for purposes
of this procurement is 500 employees, Offerors shall use this standard
when completing section four of the attached form entitled "Certifications,”
(Reference Enclsoure No, 5), ALl applicdble sectiong of this form must
be completed and returned with the proposals.

16, TFALSE STATEMENTS

Proposals must set forth full, accurate, and complete information
as required by this RFP (including enclosures), The penalty for making
false statements in proposals is prescribed in 18 U.S,C. 1001,

. 17. WAIVED PROVISTONS

The following provisions normally required in procurements of thlg
size have been waived for this Phase B study effort only and will be a
requirement of subsequent phases if any evolve,

a. NASA PR 3.501(1x) "Plan for New Technology Reporting"

b. NASA PR 3.102(b)(sx) "Cost Reduction Program™

18. PROPOSAL PREPARATION INSTRUCTIONS

The objective of Enclogure No. 2 is to provide specific instruections
Tor prospective offerors to follow in the preparation of their
proposal. These instructions are considered egsential and must be
fully complied with to assure that the Government receives the
necessary information, in the appropriate format, to agsure that
the proposal can be evaluated

19, PROPOSAL SECURITY CLASSIFICATION

Proposals must be congtructed so as to execlude clasgified
information,

20,  TECHNICAL DATA

The proposal submitted in response to this request may contain
Technical data which the offeror, or his subcontractor offeror, does
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not want used or disclosed for any purpose other than evaluation of

the proposal, The use and disclosure of any such technical data may be
so restricted, provided the offeror marks the cover gheet of the
proposal with the following legend, specifying the pages of the proposal
which are to be restricted in accordance with the conditions of the
legend: )

Technical data contained in pages

of this proposal furnished in connection with
RFP No. shall not be used
or digclogsed except for evaluation purposes,
provided that if a contract is awarded to this
offeror as a result of or in connection with
the submission of this proposal, the Govern-
ment shall have the right to use or disclose
this technical data to the extent provided in
the contract. This restriction does nol limit
the Government's right to use or disclose any
technical data obtained from another source
without restriction.

The Covernment assumes no Liability for disclosure or use of
unmarked technical data and may use or disclose the data for any

purpose,

21. ORDER OF PRECEDENCE

In the event of any inconsistencies between provisions of this
solicitation, the inconsistency shall be resolved by giving precedence
in the following order: .

a. Request for Proposal Letter

b. General Information (Enclosure No, 1)

e TInstructions for Preparation of Proposals (Enclosure No, 2)

d, Proposed Contract Schedule and General Provisions
(Enclosure No. 3)

e. Statement of Work (Enclosure No. L)
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Enclosure No, 2
INSTRUCTIONS FOR PREPARATION
OF
PROPOSALS

1. INTRODUCT TON

It is NASA's intent by providing the instructions set forth below,
to solicit information that will demonstrate your competence to success-
Pully complete the contract requirements (as specified in Enclosure No, 3,
Contract Schedule and General Provigions and Enclosure No. U, Statement
of Work) and permit a competitive evaluation of your proposal,

-2, GENERAT

a. Your proposal shall be bound in one loose-leaf three-ring binder
entitled "Proposal to Accomplish Phase B - Space Shuttle Program." This
volume will be divided into a summary and six distinet sections. Listed
below are the six sections together with a brief synopsis of their intended
purpose and the maximum number of pages each section can contain.

PROPOSERS ARE CAUTIONED NOT TO CONSTRUE THE PAGE LIMITS LISTED BELOW FOR
EACH SECTION TITLE AS REPRESENTING THE RELATIVE VALUE. OF THE SECTION FOR
EVALUATION PURPOSES (SEE PARAGRAPH 14A, OF THE COVER LETTER).

Section Title - Intended Purpose Page Limit
Summary What are the salient features 20

of your propogal? Where are
They located? For example,
what are key features that
will contribute to low total
systems costs including
development & operations
phages?

1. Configurations What system design do you 50
propose to study durlng
Phase B? Why?

2. Study Approach What is your approach and 70
. rationale for accomplishing
the specified tasks set fort
in part 4 of the SOW?

3. Technical Experi- What pertinent techniecal 20
ence/Capability and experience/capability and
Personnel personnel do you bring to
this Jjob?
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Bection Title Intended Purpose . Page Limit

4, Organization and How are you going to 50
Management organize and manage your ’
Phase B Study effort? What
specific Mansgement Techw
nigques will you use?

5. Company Capability What capability have you that 20
and Performance will aid you in completing this :
Jjob? What has your performance
record been?

6. Resources and How much will this- Phase B Study 20
Schedules cogt? What are the technigues
you use for estimating large
gcale R & D programs?

Total Page Limitation 250

Instructions and detailed information regarding the specific content of
each of the six sections are provided below in parts 3 through 9:

b, Material prepared by subcontractors or team members shall be
integrated into each of the six sections of the proposal as applicable.
To the greatest degree possible, each section shall be self contained
and not dependent upon reference to any other section. Appendices other
than those specifically requested herein shall not be submitted,

. ¢, The proposal text shall be typed, single-space, uging pica type
(or equivalent) and printed on 83" x 11" paper, Illustrations shall be
legible and no larger than 11" x 17" foldouts, as appropriate for the
subject matter, Foldouts are considered part of the page limitation and
shall not exceed 30 of the printed pages. Elaborate artwork, expensive
paper bindings, and expensive visual or other pregsentation aids are
-neither neceggary nor desired,

3.  SUMMARY

A concige summary shall be provided to present an overview of the
salient features of the proposal. It ghall include a brief review of
each of the proposal’s six sections. The purpose of the summary is to
facilitate understanding and appreciation of the total proposal and to
serve the evaluators as a users guide in readily locating information.
To the latter end, the summary shall also provide a cross-reference index
of the strictly technical portion of the proposal (described in Parts U
through 6 below) to insure that all data and analysis concerning a partic-
ular system, subsystem, regquirement or operation can be readily identified,
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L, CONFIGURATIONS

a, This section shall provide a descyiption of the two system -
designs, that is for orbiter high and low aerodynamic cross range, which
the offeror proposes to employ at the outset of his indepth study of
space shuttle systems. Descriptive information shall include the
following in preliminary form, it being recognized that only cursory
data may be available at the outset of the Phase B study:

1. General arrangement drawings
2. Masgs propertiesg data
Aerodymamic characteristics data
4, Structure and TFS basic design approach

5. System interface concepts between vehicle, ground
facilities, space station and payloads

6. Configuration unique subsystem features

b, This section shall also discuss in detail the rationale for the
selection of the system designs proposed for study with particular empha-
gis on those features which relate strongly to the bagic objectives of
the Space Shuttle System, the system and mission requirements, desired
system characteristics and to anticipated problem areas entailing extreme
difficulty or risk.

¢. Should you have a system concept which meets the fundamental
purpose of the Shuttle Program but which does not meet all of NASA's
system requirements and desired system characteristics, you may propose
this configuration as an alternate or in lieu of the system designs
prescribed above, It is emphasized that alternate system concepts must
meet the program objectives set forth in Section 2,0 of Enclésure No, L -
Statement of Work.

5. STUDY APPROACH

This section shall describe in depth the offeror's rationale of
approach 6 each of the specific tasks c¢alled for in section L4_ 0 - CONTRACT
TASKS of the Statement of Work. The material should be presented or
identified in a manner which permits direct correlation with the individ-
ual task items of the Statement of Work., The presentation should
include tagk definitiong; plans for establishing subsystem selections
and tradeoffs; approach to the selection of structures, materials and
the thermal protection system and plans for supporting technology;
rationale to be followed in- accomplishing system analyses; integration
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of supporting technology investigation with analytical work to support
the analyses or %o provide proof of concept; and approach to the develop-
ment of concepts of ground turnaround operations, payload handling,
maintenarice philosophy, logistics operations. The foregoing 1s illus=
trative only; the offeror should insure that his presentation of study
approach is specific and meaningful for each and every task.

6. TECHNICAL EXPERIENCE/CAPABILITY AND PERSONNEL

The proposer will provide a discussion of relevant technical experi=-
ence, delineating applicability to this effort so far as possible by
identifying individuals who have had responsible positions and will
support this effort. Resumes shall be provided for Key Personnel.
Identify special test capabilities, design tools or data developed on
other programs which will be utilized and describe any unique or special
capability which the proposer believes important for this study.

T. ORGANTZATION AND MANAGEMENT

This section shall be broken into two (2) major subsections as
. follows: A) Organization and Management, and B) Application of
Related Effort.

a, Organization and Management: Provide a Space Shuttle Phase B
Study Plan. The plan shall include all necegsary information to
thoroughly explain how the company intends to organize and manage the
Phase B Study effort, The plan shall be prepared in accordance with
DRD No. MAOBOA (see Statement of Work, Enclosure No, L4). In addition
to the plan, provide the following information as well as any other
information you believe perbtinent to answering the question: "How will
the contractor organize and manage Phase B?"

(1) Provide appropriate chart(s) for the prime and participating
companies' organizational elements that will perform the study., Define
the responsibility and authority of each of the participants. Also,
explain the company policy and practice on the selection and management
of participants as applicable to this study.

(2) Define the responsibility and authority of the prime and
participating companies' organizational elements that will perform the
study.

(3) Explain the organizational relationships of the study effort
with other organizational elements of the prime contractor, participating

companies, and the Government,

() Identify the management techniques to be used for accomplish-

ing the Fhase B Program.



b. Applicabion of Related Effort: Explain how the company and
external resources will be brought to bear to assure accomplishment
of Phase B requirements, Proposers shall identify the extent and means
by which the results, data, equipment, and experience of related company
sponsored, IR&D, and other contracted work will be incorporated into
this study, and also provide such information for participating companies.

8. CAPABILITY, EXPERIENCE AND PERFORMANCE

This section shall be broken into Ffive (5) major subsections as
follows: A) Experience as a Prime Contractor, Associate or Subcontractor
B) Corporate Interest, C) Personnel Policy and Labor Relations, D)
Government /Contractor Past Relationships and, E) Participation in the
Government Small Business and Labor Surplug Area Programs, Fach subsectio
shall contain at a minimum the information requested below plus any other
information you consider pertinent to answering the question: "What
© pertinent Corporate/Company Capability do you possess, gained through-
past R&D Programs, that will be directly applicable to the Phase B
Shuttle Study?"

a, Experience as Prime Contractor, Associate, or Subcontractor:
Provide information demonstrating the proposer's recent program menage-
ment experience as prime, associate, and/or subcontractor in major con-
tracts for the design, development, research, integration, or logistics
support on space vehicle systems, high performance aireraft, and/or
other advanced technology. For this purpose, "recent experience" means
contracts completed or in progress at any time during the past three
years, and "major contracts" means contracts having a value in excess of
$1,000,000, Information is particularly desired with reference to three
objectives: cost and schedule, and technical performance, For each
such major contract within recent experience provide the following
information as a minimum: (In addition, offeror may give information
concerning contracts more than three.years old and/or of a lesser
dollar value than $1,000,000 provided offeror considers such contracts
to have gpecial significance for the Fhase B shuttle study).

(1) Contract award and structure. Identify the Government
agency, if any, placing the prime contract, the contract number, contract
amount, contract award and completion date, summary of scope of work,
incentive struecture or other fee arrangements (as percent of estimated
cost, if CPFF), and other unique contract provisions, if any, regarding
cost/schedule/technical performance, State whether the award was made
on a competitive or noncompetitive basis.

(2) Contract Performence. State results of the contracts in
terms of three objectives: Cost, schedule and technical performance as
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(a) TIdentify and explain cost growbhs (including overruns)
or underruns and provide and explain trends (graphically) for projected
and actual program costs as a function of time from contract award through
completion.

(b) Identify and explain early or late deliveries for
first article and total program and provide and explain trends (graphically)
for projected and actual first and subsequent article deliveries as &
function of time from contract award through completion,

(¢) Describe and explain necessary waivers to performance
specifications. Describe flight or test results in terms of projected
and actusl contract requirements. Explain the nature of and reasons for
any deviations in actual performance from contract requirements.

(d) Tdentify and explain any termination for default or
convenience,

(3} Contract Management. Provide data to specifically identify
the management techniques, procedures, systems, organizational concepts,
_operating philosophies and methods used during progress of the work to
determine current status for each of the three objectives, cost/schedule/
technical performance. Give specific examples of application of these
methods to this procurement.

(4) Experience in overcoming program giflicultieg. Cite tech-
niques and management approaches used in overcoming cost/bchedule/technical
performance difficulties, Identify any improvisations designed to meet
the particular difficulty. Comment upon any demonstrated superiority
or deficiency of these management methods in terms of achieving one or
more of the cost/schedule/technical performance objectives undexr adverse
circumstances,

(5) Relationship to Shuttle requirements. Describe the rela-
tionship, if any, between the disciplines and technologies involved in
the major contracts and those anticipated for the Phase B Definition
Study for the Shuttle.

b. Corporate Interest: Provide information to demonstrate and to
inform the Government of the proposer's overall corporate interests
which tend to complement the type of activity which would be required
by the proposed procurement. Specifically identify the corporate
interest in thig program and how it relates to present and future
corporate goals. :

e. Corporate Personnel Policy and Labor Relations: Provide infor-
mation to demonstrate and explain, as necessary, the overall corporate
policies, experience, and planning in the areas of personnel policy and

ARG




labor relations, The following and any additional pertinent data shall
be provided:

(1) Current Organizational Chart identifying relationships
from top corporate/company management to organizational elements that
will perform the Phagse B Definition Study., Identify key management
personnel at the corporate level on such chart. State existing company
policy for top management participation in the progress of major prime
contracts including both R&D and production contracts,

(2) Corporate/union relations. Assessment of union relations
and labor contract status.

(3) Corporate experience in implementing the Government's

policies with respect to egual opportunity in employment and Execubive
Order 11246,

d. Government/Contractor Past Relationships: Provide inflormation
which demonsirates the proposer's and any subcontractor's past Government
Contractor relationships established by the proposer on previous con-
.tracts, and the techniques and policies implemented to overcome any
difficulties and their effectiveness in application,

e, Participation in the CGovermment Small Buginess and Labor
Surplus Area Programs:

(1) Record any unusual efforts which the contractor has dis-
played in subecontracting with small business and labor surplus area
concerng, particularly for developmental type work llkely to result in
later production opportunities; and

(2} The effectiveness of the company in subcontracting with
and furnishing assistance to such concerng, as compared to other
comparable confractors; and

+ (3) Any other significant contractor participation in general
areas of socio-economic action,

9. RESOURCES AND SCHEDULES

This section shall be divided into five (5) subsections as follows:
A) Cost Proposal, B) Financial Status, C) Overhead, G&A Labor Rates
and IR&D, D) Resource Estimating Techniques, and B) TFacility Require-
ments. Rach subsection shall contain at a minimum the information
requested below plus any other information you feel pertinent,

a. Cogt Proposal: Provide a firm fixed price proposal covering
all work, materials, travel, etc., required to perform the Phase B
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Study. The following information and any other pertinent data ghall be
provided:

(1) 8alaries and Wages. Indicate the estimated totals for
direct labor by labor clagses. Support these totals by a listing of
hours, labor classificatiéns, and rates therefor, This information
shall be provided as follows:

(a) Use enclosed DD Form 633-k (NASA Edition), Contract
Pricing Proposal, for details. Complete the summary dollar estimates
and Blocks I through V on the reverse of DD Form 633-4, The completed
form must be certified and signed by a person authorized to bind the
company. Supplemental cost data must be detailed on the DD Form 633-&,
and attached sheets in substantially the same detail as is outlined in
the foobtnotes on the reverse of the form.

(2) Rates.

(a) Overhead and G&A Rates. Indicate the current appli-
cable Overhead and G&A rates by all categories, and fully explain the
_bagis of application. Separate Independent Research and Development
rate from G&A rate or Overhead rate as applicable, TFurnish (1) dates
of your overhead periods; (2) the name, address, and branch of Govern-
ment audit agency representative; and (3) certified copies of the agency
approval of any rates proposed.

(b) Expenditure Rate. A cumulative planned expenditure
and commitment rate chart shall be provided in statement and in graphic
form in monthly time increments, for the proposed Fhase B gtudy period.

(3) Subcontracting and/or Other Arrangements. TIndicate the
total estimated cost of any subcontracting and/or other arrangements
required in Phagse B, Indicate applicable prime contractor and/or intra-
corporate entities burden rates and profit, and the basis of application.
Describe the method of applying prime contractor profit to items obtained
by intra-corporate transactions or subcontracts to avoid the pyramiding
of profits. T1If there are any agreements with Government agencies con-
cerning the handling of intra-corporate transactions, suvbmit a copy of
the agreement.

(4) Material. Show any major items of material to be used in
Phase B with all material cost. Indicate the method of pricing and the
material handling rate, if any, Identify any anticipated priority/
allocation therefor.

(5) Travel and Subsistence. Indicate the proposed number of
trips and cogt breakdown therefor.
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(6) Other and Unusual Costs., Any elements of direct cogtg not
covered elsewhere, shall be identified and explained,

(7) Taxes, Ttemize all federal, state, and local taXes deemed
applicable and include in the proposal. )

(8) Royelty Information. If the response to this Request for
Proposal contains cogts or charges for royalties the following informa-
tion shall be furnished, along with the Proposal, on each separate item
of royalty or license fee:

(a) Name and address of Licensor.
(b) Date of License Agreement.

(c) Patent numbers, patent application serial numbers, or
other basis on which royalties are payable,

(4) Brief deseription, including any part of model numbers,
of each contract item or component on which the royalty is payable.

(e) Percentage of dollar rate of royalty per unit.
(f) Unit price of contract item, -

(g) Number of units.

{h) Total dollar amount of royalties.

b. Financial Status: Provide a current financial statement and a
history of earnings which will demonsgtrate the proposer's financial
capability.

¢. Overhead, G&A, TLabor Rates, and IR&D: Provide information to
demonstrate overall company history and projections in the area of’
indirect rates and direct labor cost. As a minimum, provide the
following and any pertinent data:

(1) A curve of combined overhead, G&A and labor rates reflect-
ing total cost per men hour (including both direct and indirect)
excluding material and subeontract costs for the years 1966 through
1969 and a projection through 1972, ’

(2) Independent research and dévelopment financial policy and
rate higtory including sharing ratios and application, Also provide
projections through 1972 (or latest period available).
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d. Resource Estimating Techniques: Discuss the proposer's approach
to Resource, Schedule and Cost estimating for major research and develop=
ment programs with emphagis on programs of the complexity and scope of
the anticipated Space Shuttle Development Program,

e, Facility Requirements: Specify the facilities and special test
equipment requirements for the Phase B Program., Tdentify &s to location,
swnership and availability of such facilities and equipment, Tdentify
the cost of any additional facilities or equipment required in the per-
formance of the work with information es to whether such additional
facilities or equipment will be contractor-furnished or Government-
furnished.
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- DEPARTMENT-OF DEFENSE: - -

CONTRACT PRICING PROPOSA

L.

(RESEARCH AND DEVELOPMENT)"

' Porm Approved
Budgoet Bureau No. 22-R107

This form is for use when (i) submission of cost or pricing data {see'NAS4 PR 3,807-3}is
required and (ii) substitution for the DD Form 633 is authorized by the contracting officer.

PAGE NO.

MNO. OF PAGES

JAME OF OFFERGOR

{OME OFFICE ADDRESS (Include ZIP Code)

SUPPLIES AND/OR SERVICES TO BE FURNISHED

JIVISIONIS) AND LOCATIONIS) WHERE WORK 1S-TO BE PERFORMED

5

TOT AL AMOUNT OF RROPOSAL

GOVT SOLICITATION NC,

DETAIL DESCRIPTION OF COST ELEMENTS

1. DIRECT MATERIAL (liomize on Exhibit A)

EST COST ()

TOTAL

REFER- 2
ENCE

a. PURCHASED PARTS

EST cOsT?

b. SUBCONTRACTED ITEMS

¢. OTHER - (1) RAWMATERIAL

{(2) YOUR STANDARD COMMERC!IAL IT EMS

{3) INTERDIVISIONAL TRANSFERS (At other than_coat)

TOTAL DIRECT MATERIAL

2, MATERIAL OVERHEAD 3 (Rafo . % X § bage=s)

B

3, DIRECT LABOR (Specify) -

ESTIMATED
HOURS

RATE/
HOUR

EST -
COST (%)

TOTAL DIRECT LABOR

4. LABOR OVERHEAD (Speclfy department or cosf center)d

0O.H. RATE

X'BASE =

[E5T COST ()

TOTAL LABOR OVERHEAD

5. SPECIAL TESTING (Including fleld work at Government installations)

EST COST (8

TOTAL SPECIAL TESTING -

6. SPECIAL EQUIEMENT (If direct charge) (Itamixe on Exhibit A)

7. TRAVEL (If direct charge) (Give dotalls on attached Schedule)}

EST COST (P |

a. TRANSPORTATION N N

b. PER DIEM OR SUBS5ISTENCE

TOTAL TRAVEL

P

8., CONSULTANTS (Idantity - pizposse - 1ate)

EST COST (%) |

TOTAL CONSULTANTS

9. OTHER DIRECT COSTS (Ttemize on Exhibit A) | [

10. TOTAL DIRECT COST AND OVERHEAD

11. GENERAL AND ADMINISTRATIVE EXPENSE (Rats % of cost element Nos. )3
12, ROYALTIES 4

13. TOTAL ESTIMATED COST

14, FEE OR PROFIT i )

15, TOTAL ESTIMATED COST AND FEE OR FROFIT

This proposal is submitted for use 1n connection with and 1n respunse to (Describe’RFP, etc.}

and reflects our best estimates as of this date, in accordance with the instructions to offerors and the fontnotes which follow.

TYPED NAME AND TITLE ° b i

SIGNATURE

NAME OF FIRM

X3

DATE OF SUBMISSION

nn..2%. 633-4

MIASA FDITINNY




EXHIBIT A - SUPPORTING SCHEDULE (Specify. If more space is needed, uge blank sheels)

COST EL NO.

ITEM DESCRIPTION (Ses footnote 5)

EST COST (§)

{
MISSION PERFORMED ANY REVIE

[C] No M yes, identify bslow.

EI YES

HAVE THE DEPARTMENT OF DEFENSE, NATIONAL AERONAUTICS AND SPACE ADMIMISTRAT
W OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH

CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

THE ATOMIC ENERGY COM-
HER GOVERNMENT PRIME

ION, O

R
ANY O7

NAME AND ADDRESS OF REVIEWING OFFICE (Include ZIP Code}

TELEPHONE NUMBER/EXTEMSION

Il WILL YOU REQUIRE THE USE OF ANY GOVERNMENT E_ROPERTY
[J ves {] mo I yea, identily on & separate pe

TH THE PERFORMANCE OF THIS PROPOSED CONTRAGT?
ge-

TN
[ ] no i yes, tdentifv: [[] ADVANGE PAYMEN

O ves

DO YOU REQUIRE GOVERNMENT CONTRACT FINANCING TO PERFORM THIS PROPOSED CONTRACT?

s [_] PRoGRESS PAYMENTS OR [J suaranTEED LOANS

IV DO YOU NOW HOLD ANY CONTRACT (or, do you have any independ
CALLED FOR BY THIS PROPOSED CONTRACT? D
- YES

ently linanced (IR & D) projects) FOR THE SAME OR SIMILAR WORK
D no If yes, idextify

V.

] ves ] ne

DOES THIS COST SUMMARY CONFORM WiTH THE COST PRINCIPLES SET FORTH IN NASA PR, PART t5fsee 3.807-2(e)2))1
If no, explain on &-separate page.

1. The purpose of this form 1s to provide a siandard format by
which the offeror submits to the Government a summary of in-
curred and estimated cost (and attached supporting information)
suitable ror detailed review aud analysis. Pnor to the award

of a contract resulting from this proposal the offeror shall,

under the conditions stated 1n NASA PR 3.807-3, berequiredto
submit a Certificate of Current Cost or Pricing Data(sce NASAPR

3.807-3(e) and 3.807-4).

2. As part of the specific information required by this form, the
offeror must submit with this form, and clearly 1dentify as such,
cost or pricing data (that is, data which 1s venifiable and fac-,
tual and otherwise as defined in NASA PR 2.807-3(e)). In addition,
he must submit with this form any information reasonably requir-
ed to explain the offeror's estimating process, neluding:

a the judgmental factors applied and the mathematical

or other methods used in the estimate including those

used in projecting from known data, and

b. the contingencies used by offeror in his proposed
price.

FOOTN
1 Enter in thrs column those necessary and reasonable costs
which in the yudgment of the offeror will properly be incurred
n the efficient performance of the confract. When any of the
costs 1 this coelumn have already been incurred (e g.,-on a
letter coniract or change order), describe them on an attached
supporting schedule. Identify sll sales and transfers between
your plants, divisions, or ordanizations under a common con-
trol, which are included af cther than the lower of cost to the
original transferor or current market price.

2  When space in addition to that available in Exhibit A is
required, attach separate pages as necessary and rdentify in
this ""Reference’ column the attachment in which information
supporiing the speciic cost element may be found. No stand-
ard format is prescribed, however, the cost or prictng data must
be accurate, complete and current, and the judgment factors
used in projecting from the data to the estimates must be stated
imn suffictent detarl to enable the contracting officer to evaluate
the proposal. For example, provide the basts used for pricing -
materials such as by vendor quotations, shop estimates, or
mnvoice prices; the reason for use of overhead rates which de-
part significantly from experienced rates (reduced volume, a
planned major rearrangement, etc.): or justification for an in-
crease in lebor rates {enticipated wage and salary increases,
ete.). Identify and explain any contingencies which are included
in the propesed price, such as anticipated costs of rejects and

INSTRUCTIONS 10 OFFERORS

3. When attachment of supperting cost or pricing data to this
form 15 impracticable, the data will be specifically identified
and descnbed (with schedules as appropriate), and made
available to the contracting officer or his representative upon
request.

4 ‘The format for the **Cost Elements’ is not intended as
rigid requirements. These may be presented in different
format with the prior approval of the contracting officer if
required for more effective and efficient presentation. In
other respects this form will be completed and submitted
without change.

5. By submission of this proposal,offeror, 1f selected for
negotiation, grants to the contracting officer, or his author-
ized representative, the right ro examine, for the purpose of
verifying the cost or pricing data submtted, those books,
records, documents and other supporting data which will
permit adequate evaluation of such cast or pricing data, aleng
with the computations and projections used therein. °This
right may be exercised in connection with any negotiations
prior to contract award.

OTES

3 ‘Indicate the tates used and provide an approprate explans
tron. Where egreement has been reached with Government rep-
resentatives on the use of forward pricing rates, describe the
nature of the agreement. Provide the method of computation
and application of your overhead expense, including cost
breakdown and showing frends and budge‘ary data @s neces-
sary to provide a basis for evaluation of the reasonableness
of proposed rates

4 If the total royaicy cosl entered here is in excess of $250
provide on a separate page (or on DD Form 783, Royalty
Report) the foellowing information on each separate 1tem of
royalty or lcense fee: name and address of licensor date of
license agreement; patent numbers, patent application senal
numbers, or other basrs on which the royally 1s payable; brief
descrption, including any part or model numbers of each con-
tract ttem or component on which the royalty is payable; per
centage or dollar rate of royalty per untl; umit price of contrac
item: number of units; and total dollar amount of royalties.

In addition, if specifically requested by the conlracting office
a copy of the current license agreement and identification of
applicable claims of specific patents shall be provided.

5 Provide a list of principal items within each category -
dicating known or anticipated source, quantity, unit price,
compaetition obtained, and basis of establishing source and

defective work, or anticipated technical diffrcultzes.

reasonableness of cost.
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Contract No. Enclosure No. 3
Page 1 of

FROPOSED CONTRACT SCHEDULE
ARTICIE I - SCOPE OF WORK

The objective of this contract is to provide a Space Shuttle System
Program Definition {Fhase B). To acecmplish this objective the
contractor shell, furnish all necessary management, personnel,
facilities, materials, tools, equipment, and services except as
specified elsewhere to be provided by the Govermment, to accomplish
the work as described and in the manner set forth in Exhibit A -
Statement of Work, Shuttle Vehicle Definition (Phase B), dated

s With Appendices A through G.



Contract No.
Page 2 of

ARTICIE TI - OPTTIONS FOR ADDITIONAL EFFORT

A. The Government at its discretion, through the exercise of

one or more opbions not to exceed six as described more fully
hereafter, may direct the contractor to perform additional work
over and sbove that required by the Phase B Definition contract,
Such work may be based in part upon information derived from the
Phase B Definition contract and will within its general scope
"include, but not necesserily be limited to, additional comparative
analysis and detailed study aimed toward refining certain technical
and managerial aspects associated with a single project approach;
and further identification and definition of the interface between
Phagze B (Definition) and Phase C {Design) in an attempt to facilitate
a smooth and orderly transition between them.

B. Each option shall establish a period of performance of one
nonth and require the contracktor to provide a minimmm of

and & meximum of direct manhours. Direct labor manhours
shall be comprised only of those productive hours expended in per-
formance of work under the contract and the costs of which are
charged to this contract under the contractor's standard accounting
practices as direct costs. Direct labor manhours do not include
sick leave, vacation leave, holidays or any type of administrative
leave, Notice of exercise of each option must be given the
contractor in writing and will specifically identify, within the
above context, the work required to be performed.

Notice of exercise of the first opbion may be given the contractor
at any time up to one calendar month after physical completion of the
Phage B Definition contract. Notices of the exercise of succeeding
options must be given the contractor prior to the expiration of
the period of performance of the option last previously exercised
or one calendar month after physical completion of the contract,
whichever occurs last. The Govermment may exercise more than one
such option at a time., For each of above options exercised,
the fixed price set forth in Article VI shall be increased as
specified below:

Fixed Price - § per direct manhour

EYS



Contract No.
Page 3 of

ARTICIE TIII - COMPIETION OF WORK AND DELIVERY SCHEDUL

A, Work reguired under this contract shell be completeu vy uie
contractor no later than eleven (11)* months following the effec-
tive date of this contract as indicated on the Cover Page hereof.

B, This paragraph identifies and sets forth delivery requirements
for end-item reports and other documewntation to be prepared and
submitted by the contractor. The listing within this paragraph
may not be all inclusive, and the contractor shall furnish any
additional data required by the contract General Provisions, State-
ment of Work, or other contract requirements, notwithstanding

their omisslon from this paragreph. All date called for under

this contract are considered "Subject Date" under the General
Provisions hereof titled "Rights in Data.”

The contractor shall provide the following:

(To be completed in negotiations,)

¥*NOTE: Other than documentation called for by Appendix "DV
of the SOW as "preliminary™, it is NASA's intent that
the successful contractors concentrate the entire
eleven (11) months on the design effort utilizing
an additional month for preparation and delivery of
final documentation.



Contract No.
Page 4 of

ARTICIE IV - PIACE OF PERFORMANCE

The primary place of performence for the work called for hereunder
will be the conbractor's facility as designated on the cover sheet
(NASA Form 437) to this contract and

‘Additionally, reviews and other meetings shall be conducted at
other locations as contemplated in Exhibit A, Statement of Work.



Contract No,
Page 5 of

ARTICIE V -~ EVALUATION AND ACCEFTANCE

Final evaluation and acceptance of end-item documentatilon and
hardwere items required by this contract shall be aeccmplished
at the NASA-

by the Contracting Officer or his duly authorized representativ

037



Contract WNo.
Page 6 of

ARTICLE VI - CONSIDERATTON AND PAYME

The total fixed price of this contract is § , payable
upon delivery, inspection and acceptance of all deliverable end-
items called for in this contract.

NOTE: Monthly progress payments, if desired by the Contractor,
will be considered during negotiations.

e



Contract No.
Page 7 of

ARTICIE VII - SECURITY

Tt is anticipateﬁ that certain data resulting from these studies will
be classified up to and including SECRET. The contractor shall
comply with the security requirements set fortl'in the General
Provision hereof titled "Security Requirements".




Contract No.
Page 8 of

ARTTICIE VIIT - KEY PERSONNEIL AND FACTILITIES (Reference the General
Provision hereof titled "'Key Personnel and Faciliﬁies")

The following individualsvand/or facilities are considerd to be
essential to the work being performed hereunder:



Contract No,
Page Q of

ARTICIE TX - LIMTITATION ON FRINTING AND REPRODUCTTION

The printing and reproduction requirements of this contract.are .
subject to the Govermment Printing and Binding Regulations published
by the Joint Coamittee on Printing, Congress of the United States.
The contractor shall- be required to comply with "Reports and Data

Duplication"., -~ Table XX, attached hereto and made a part of thls
contract,

24/



Contract No.
Page 10 of

ARTICIE X - DESIGNATION OF NEW TECHNOLOGY REPRESENTATIVE AND PATENT
REFRESENTATIVE

A. The purpose of facilitating administration of the clause of
this contract entitled "New Technology” the following named
representatives are hereby designated by the Contracting Offlcer
to adwminister the clause:

Name- Title Office Code Address

Wew Technology Rep.

Patent Representative

B. Correspondence with respect to the clause should be directed to
the New Technology Representative unless transmitbed in response:
to correspondence from the Patent Representative,

C. For purposes of the New Technology clause, the requirement
to idenbify the Contracting Officer in subcontracts set forth in
paragraph (d) (1) of the clause may be satisfied by the inclusion
of this entire provision.

Pz



Contract No.
Page 11 of

ARTICLE XTI - TECHNICAL DIRECTION AND SURVEILLANCE

A. The work to be performed by the contractor under this contract
is subject to the surveillance and written Technical Direction

of a "Technical Manager" who shall be specifically appointed by

the Contracting Officer in writing. Technical Direction is defined
ag that Government direction to the contractor which fills in |
details, suggests possible lines of inguiry or otherwise more
“specifically defines the work set forth herein., In addition

this Contracting Officer's Representative may act as the Contracting
Officer's authorized representative for the purpose of the final
evaluation and accepbance of end-item documentation and hardware

end items required by this conbract. The Technical Direction
to be valid:

1. Must be issued in writing consistent with the general
scope of the work seb forth in this contract;

2. May not modify the Statement of Work or change the expressed
terms and conditlons of this contract;

3. Shall not cammit the Govermment to any adjustment of the
Fixed Price or other conbtract provisions.

B. In the event any Govermment Technical Direction is interpreted
by the contractor to fall within the Clause of the General Provisions
hereof entitled "Changes" the contractor shall not implement such
direction, but shall:

1. Notify the Contracting Officer in writing of such inter-
pretation within five (5) working days after the contractor's
receipt of such direction. Such notice shall (i) include the
reasons upon which the contractor bases its belief that the Technical
Directidn falls within the purview of the "Changes" clause; and
{ii) include the contractor's best estimate as to revision in Fixed
Price, performance time, delivery schedules and any other contractual

provisions that would result from impledenting the Technical
Direction.

2. If, after reviewing the information presented pursuant to
subparagraph (1) above, the Contracting Officer is of the opinion that
such direction is within the purview of the "Changes" clause, he
will issue unilateral direction to proceed pursuant to the authority

granted him under the clause,



Contract No.
Pege 12 of

ARTICIE XY - TECHNICAL DIRECTION AND SURVEILIANCE (Continued)

3. In the event the (ontracting Officer determines that it ig
necessary to avold a delay in performence of the combract he may,
in writing, direct the conbractor o proceed with the Inplementation
of the Technical Direction pending receiph of the information +o
. be submitted under subperagraph (1) above. Should the Contracting
Officer later determine that Change direction is appropriate,
the written direction issued hereunder shall constitute the reguired
Change direchion.

C. TFailure of the conmiractor and the Contracting Officer to agree

on whether Govermment direchtion is Technical Diresction or a Change
within the purview of the "Changes" clause shall be a dispubte concern-
ing a guestion of fact withir the meaning of the Clause of the

General Provisions entitled "Disputes”.

D424
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ARTICLE XTT - SUBCONTRACTOR TECHNICAT, DIRECTTION

A. This conmtract was negotiated on the basis that part of the
effort described in the Statement of Work relating to the (Orbiter)
(Booster) would be performed under a subeconbract with X Company ,
-and the contractor agrees to enter into an appropriate subcontract
(subject to General Provision hereof titled "Subcontracts® ywith

X for such effort. The contractor further agrees to include the
following clause in such subcontract:

TECHNICAT DIRECTION AND SURVEILIANCE

(2) The work to be performed by the subcomtractor under
this subcontract is subject to the surveillance and written
Technical Direction of a NASA Technical Manager who shall
be specifically identified by the prime contractor in
writing. The subcontractor agrees to accept, treat, and
act upon any Technical Direction from such NASA Technical
Manager in the same manner as Technical Direction issued,
or provided to be issued, by the prime contractor.

Technical Direction is defined as that Govermment direction
to the subcontractor which £ills in details, suggests
possible lines of inquiry or cotherwise more specifically
defines the work set forth in this subcontract. The
Technical Direction to be wvalid:

(1) Must be issued in writing consistent with the
general scope of the work set forth in this subcontract;

(2) May nobt modify the Statement of Work or change
the expressed terms and conditions of the subcontract

Technical Dirvection issued by the Govermment shall nc
commit the Government or the prime contractor to any
adjustment of the fixed price {or estimated cost and
fee if this is a2 cost reimbursement subcontract) or
other contract provisions, nor shall it creake any
obligation of any kind on the part of the Govermment.

(b) In the event any NASA Technical Direction is
interpreted by the subcontractor to fall within the
clause of this subcontract titled "Changes" the
subcontractor shall not implement such direction;

Y
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ARTICLE XTI - SUBCONTRACTOR TECHHICAL DIRECTION (antiaue&)

(1) Notify the NASA Technical Manager and the
prime contractor in writing of such interpretation
within five (5) working days afber the subcontractor's
receipt of such direction. Such notice shall (1)
include the reasons upon which the subcontractor hases,
its belief that the Technical Direction falls within
the purview of the "Changes" clause of this subcontract;
and (ii) include the contractor's best estimate as to
revision in fixed price {or estimated cost and fee if
this is a cost reimbursement subconitract), performance
time, delivery schedules and any other contractual
provisions that wowld result from implementing the
Techniical Direction; and

{2} not be required o implement such direction
unless he resceives appropriate contractual direction
from the prime contrachor. ’

(3) In the event the NASA Technical Manager determines
that it is necessary to avoid a delsy in performance of
the subcontract he may, in writing, request the subcontraciho
to proceed with the implementation of the Technical
Direction pending receipt of the information to be
submitied under subparegraph (1) above, However,
compliance with any such request is volunbary on the
part of the svbeontracior, and shall be at his own
rigk in the event appropriate contractual direction
is not subsequently issued by the prime conbracbtor.

{¢) In addition to reports and data required elsewhere
in this subeontract, the subcontrachtor shall submit the
following repoxis directly to the NASA Technical Manager
at the address set forth below:

(To be completed in negotiatioms)
B. In addition to the above, the contractor agrees:

1. That any technical direchion issued to the subcombractor by
the Government as contemplated by thils Arbiecle shall in the event
of any conflict, take precedence over techmical direction issued
by the contractor, and that all direction issued to the subcontractor
by the contractor, shall be congistent with and complement technical
direction theretofore issued by the Govermment;

4



Contract No.
Page 15 of

ARTICLE XIJ - SUBCONTRACTOR TECHNICAL DIRECTION (Continued)

2. To include in the subcontract the "Changes" clause set
forth in NASA PR 7.304-1 (if the subcontract is fixed price)’or
the "Changes” clause set forth in NASA FR 7.453-1 (if the subcon-
tract is a cost type) and the "Technical Direction” clause sef
forth in Article XI of this contract schedule, with such changes °

as are necessary to make these clauses appropriate for use in a
prime --subcontract,

3. To identify a Technical Manager to the subcontracksr as

contemplated in paragraph (a) of the subcontract clause set forth
above,

C. The NASA Technical Manager will send a copy of all technical
direction issued to the subcontractor to the contractor at the
time of isswance, The contractor shall within days
thereafter communicate to the NASA Technical Manager and the
Contracting Officer any problems or adverse impact which he feels
could result from the Technical Direction issued.
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ARTICLE XTIT - CONTRACTING OFFICER REPRESENTATIVES

Wherever in this contract a Contracting Officer's Representative
has been specifically designated by office or by name, or in any
other manner, the Govermment reserves the right for the Conbracting
Officer unilaterally to withdraw such designation and (1) designate
another person to act in the named representative's place; or

(2) make any future designations extra-contractually; or (3) perform
the related function himself, provided that notification of any such
withdrawel and subsequent designation(s) will be given to the
contractor in writing.
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ARTICTE XTIV - RESTRICTIVE LEGEND

In consideration of the award of this contract, it is agreed that
WASA will no longer be bound by the restrictive legend appearing
on the Contractor's Proposal and
such proposal will hereafter be considersd subjeet data under the
clause in this contract entitled "Rights in Data."
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ARTICLE XV - DATA USE RESTRICTIONS

A, In accordance with paragraph (f) of the "Rights in Data®
clause of this conbract, the Contracting Officer may require,

in writing, the delivery of data otherwise excused from delivery
by paragreph (f) of the "Rights in Data” clause. Thereafier,
contractor shall promptly deliver or have delivered such data

to the Govermment., The following legend and no obther is authorized
to be affixed on any data delivered pursuant to this provision,
providing that the data meets the conditions for initial with-
holding under paragraph (£) of the "Rights in Data” clause. The
Govermment will thereafter treat the data in accordance with such
legend.

LEGEND FOR DATA USE RESTRICTIONS

This daba is furnished under U. 8. Goverrment
Contract No. {and Purchase Order
No. . , if applicable), and may be
veleased outside the Govermment, except under the
following conditions:

(1) Such data will be used only for emergency
repair or overhaul work by or for The Govermuend
where the item or process concerned is not otherw
wise reagonghly available to enable timely perform-
ance, or for assessment, integration, or quality
assurance, and

(2) the party receiving the data shall contract-
vally agree to the foregoing use restrictions,
and to make no other use, release, or disclosure
of the data,

These restrictions do not 1imit the Govermment's
rights to use or disclose any data obbained from
another source without restriction. This legend
shall be marked on any reproducktion of this data
in whole or in part.

B.. As to the prime contractor and/or subecontractors demignated

in the contract as "key subcontractors,” if it is deemed necessary
by the Government to acquire greater rights in data previously
furnished pursuant %o 4., above, such prime contrachor and/or key
subcontractor will negotiate in good Faith with the Government or
its nominee, for a fair and reasonable compensation for such greate
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ARTICIE XV = DATA USE RESTRICTIONS (Continued)

rights during the performance of this contract or within one year
after final payment, If it .is deemed necessary by the Govermment
to use the data specified abowve with greater rights prior to
completion of negotiations for such rights, the Govermment may do
so upon giving written notice to the prime conktractor and/or key
subcontractor, This notice will specify the data which is %o be
so used, and will contain a brief explanation of the nature and
conditions of the use, Thereafter, the parties shall promptly
complete their negotiations for such greater rights. If an agree-
ment is not reached within a reasonable time,-the Contracting
Officer shall treat the qguestion of compensation for greater
rights in data as a disputed fact under the "Disputes' clause of
this contract. The following factors may, among otlers, be '
considered in determlnlng a fair and reasonable compensatlon for -
such gredter rights in data:

1. The beneflt actually received by the Government from its
use of the data,

2., The private expense incurred by contractor in developing
the data.

3. The extent to which the data conferred a competitive
advantage (in terms of petential for future business, whether
commercial or Govermental) to the contractor at the time of its
use by the Govermment.

Lk, The extent to which the competitive advantage in 3. above we
enhanced by virtue of the contract work. ‘

5. The extent to which the field of technology to which the
data .pertains was developed by Government funds.

6.  The nature of the Govermment's use, and the extent %o which
the contractor's interest were protected during the use.

7. Any obligations of the contractor to pay others for the
use of the data.

8. The terms of any previous sales or offers of sale of the
data or products to which the data pertains.

9. The extent to which the contractor's competence in the
fileld was brought about by prior Government contracts.

ey
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ARTTICIE XV - DATA USE RESTRICTIONS {(Continued)

10. The degree of originality represented by the data
{routine engineering versus high creativity).

¢. When the amount has been determined for any ccmpensation
due the contractor or a key subcontractor by reason of the Govern
ment's acquisition of greater rights in data, a supplemental
agreement shall be entered into with a contractor providing for
payment of such compensation. Contractor will not burden the pris
contract with indirect charges or fee when payments made under
this provisicn are for a key subconbractor who has negotliated
directly with the Government and/or proceeded in contractor's
name under a Disputes proceeding in accordance with paragraph

. D. of the "Subcontractor Data Provisions" article.
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ARTICIE XVI - SUBCONTRACTOR DATA PROVISIONS

A, Contractor shall prepare and submit to the Contracting

Officer for written approval suitable clauses for inclusion in

its subcontracts which will further-implement the data clauses
conbained in this contract. Contractor shall Include such approved
clauses into all subcontracts where the performance of research,

experiments, design, engineering, or developmental work is contem=
plated.-

In the event of a refusal by a subcontractor to accept the
clauses required above, the contractor shall promptly notify the
Contracting Officer of such refusal and shall not execute the sub-
contract in question until other provisions have been approved in
writing by the Contracting Officer for inclusion in said subcontract.

B. Contractor will not use his position as the Government prime
contractor %o restrict his research and development subcontractors
from dealing directly with the Govermment or with other Goverrment
contractors participating in this program.

C. Data to be delivered by a subcontractor shall normally be

delivered to the next higher-tier contractor. However, when data

is to be delivered pursuant to paragraph A. of the "Data Use Restrictions™
clause and is subject to the “Iegend for Data Use Restrictionms," a
subcontractor may, at its option, fulfill such requirement by sub-

mitting such data directly to the Govermment rather than through

the next higher-tier contractor,

D. Where a key subcontractor elects to deliver data directly to the
Government under paragraph C. of this article, any negotiations

for greater rights under paragraph B, of the "Data Use Restrictions”
article shall be conducted directly between the Govermment and key
subcontractors involved., If such negofbiations do not result in
agreement between the Govermment and the key subcontractors, and

the Contracting Officer has rendered a final decision under the
"Disputes" clause, the key subcontractor shall have the right to
process an appeal to its legal conclusion in the name of the contractor.
In such case, contractor will not have access to & key subcontractor's
proprietary data or sensitive business information.
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ARTICIE XVII - CONTRACTOR'S INDEPENDENT RESEARCH AND DEVELOPMENT ACTIVITIE!

Contractor shall furnish a quarterly letter report describing in
sumnary form the contractor's independent research and development
activities which are specifically related to the contract work.
Upon written request of the Contracting Qfficer, contractor shall
also furnish such additional information as is available pertaining
to these independent research and development ackivities. The
quarterly letter reports shall be considered as data specified to
be delivered by the schedule of the contract. Any additional infor-
mation furnished pursuant to a request of the Contracting Officer
under this paragraph shall be considered as though furnished under
the "Data Requirements" article of this contract, and to be "subject
data" under the "Rights in Data" clause of this contract.
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ARTICLE XVIIT - DATA REQUIREMENTS

A. To the extent that the following data iz not elsevwhere requivr
to be furnished to the Government under this contract, 'and is of
the type customarily retained in the normal course of business,
the contractor, upon written request of the Contracting Officer a
any time during contract performance or within one year after
‘final-péyment, shali furnish the following:

1. A coPy of all data taken into account in developing the
technical de31gn required under the contract; and

2. A‘set of engineering drawings and other data which will oc
sufficient to enable the manufacture of items or equipment furnished
under this contract by a firm skilled in the art of manufacturing
items or equipment furnished under this contract or a set of flow
sheets and other data which will be sufficient to enable performance
of any process developed under this contract by a firm skilled in
the art of practlclng processés 'of the general type and character
of such process. Such set or sets of drawings and flow sheets
shall be reproducible copies incorporating all changes made in the
1tems, equlyment or process delivered to the Govermment.

3. £ copy of all data developed and used in the preparatlon of
all other deliverable items under this contract. ~

B. All reports, data, and recorded information which are required
to be furnished by the contractor under A above, as well as other

reports of a technical nature required to be furnished under this

contract, are "Subject Data" within the meaning of the "Rights in

Data" clause of this contract.

C. - Nothing contained in this "Data Requirements” clause shall re-
quire contractor to deliver:

1., Data contrary to the provisions of paragraph (f) of the
"Rights in Data" clause and the "Data Use Restrictions" clause of
this contract; and

2. Data previously developed by parties other than contractor,
independently of this contract, and acquired by the contractor
prior to its receipt of ‘the Request for Proposal for this contract,
under conditions restricting contractor's right te disclose the

o
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ARTICIE XVITI - DATA REQUIREMENTS (Continued)

D. Any reproducible copies requested under this "Data Reguirement
clause shall be of a type and prepared in accordance with good
. commercial practice.

E. In the event the Contracting Officer requests the delivery of
data by the contractor, as contemplated by A above, prior to
final payment, such request, shall be treated as a change under
the elause of this contract entitled “Changes" and an equitable
adjustment in the price, if this is a fixed price contract, or
esbimated cost and any fee, if this is a cost-type contract, shall
be made to cover the cost of preparing, editing, duplicating,
assembling, and shipping the date requested under A above, but
only to the extent that the contractor warrants that such costs
were not included in the price (or estimated cost and fee) of the
contract. The contractor shall comply with requests of the
Contracting Officer made under A above within one year following
final payment, provided that suitable provision is made for reim-~
bursement of the additional costs being limited to the costs set
forth above, and warranted to have been excluded from the price
or estimated cost and fee of the contract. Any adjustment or
payment under this paragraph (E) shall not include any amount. for
the velue of the data, as distinguished from the costs set forth
above.
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ARTICIE XTX - KEY SUBCONTRACTORS

Pursuant to Article XV hereof entitled "Data Use Restrictions"
the following firms are designated "Key subcontractors:”

{To be campleted in negotiations)
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ARTICIE XX - ILIMITATION OF GOVERNMENT'S OBLIGATION

A. Of the total price of this contract the sum of $

is presently available for payment and allotted to this
contract, It is anticipated that from time to time additionc-
funds will be allotted to this contract until the tetal price of
said items is allotted.

B. The Contractor agrees to perform or have performed work on
said items up to the point at which, in the event of termination
of this contract pursuant to the clause hereof entitled "Terminatior
for the Convenience of the Government," the total amount payable
by the Government, (including emounts paysble in respect of sub-
contracts and setilement costs) pursuant to paragraph (e) thereof,
would in the exercise of reasonable judgment by the Contractor
approximate the total amount at the time allotted to the contract.
_ The Contractor shall not be obligated to continue performance of
the work beyond such point. The Government shall not be ohligated
in any event to pay or reimburse the Contractor in excess of the’
amount from time to time allotted to the contract, any thing to
the contrary in the clause hereof entitled: "Termination for the
Convenience of the Govermment", notwithstanding.

. Tt is contemplated that the funds presently allotted to this
contract will cover the work to be performed, as limited by the
provisions of B above until the day of . In
the event funds allotted are considered by the Contractor to be
inadequate to cover the work to be performed until the above date,
or an agreed date in substitution thereof, the Contractor shall
notify the Contracting Officer in writing when within the next
thirty (30) days the work will reach a point which, in the event
of termination of this conbtract pursuant to the clause hereof
entitled: "Termination for the Convenience of the Govermment," the
total amount payable by the Covermment (including smounts payable
in respect of subcontracts and settlement costs), pursuvant to
Paragraph (e) therecf, will approximete eighty-five per cent (85%)
of the total amount then allotted to the contract. The notice shall
state the estimated date when such point will be reached and the
estimated amount of additional funds required to continue performanc
to the above or an agreed substituted date. The ceontractor shall,
thirty (30) days prior to the date above written or agreed
substituted date, advise the Contracting Officer in writing as to
the estimated amount of additionsl funds which will be required

for the timely performance of the contract for a further period

as may be specified in the contract or otherwise agreed to by

the parties. If after such latber notification, additional funds
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ARTICIE XX - LIMITATION OF GOVERNMENT'S OBLIGATION (Continued)

are not allotted by the date above written or by an agreed date
in substitution therefor, the Contracting Officer -will, upon
written request of the Contractor for ‘the same, terminate this
contract on such date or the date set forth in the request,
whichever is later, pursuant to the provisions of the clause of
this contract entitled: "Termination for the Convenience of the
Government. "

D. When additional funds are allotted from timeto time for
continued performance of the work under this contract, the parties
shall agree as to the applicable period of contract performance
which shall be covered by such funds and the provisions of
Paragraphs B and C above shall gpply in like manner to such
additional allotted funds and substituted date pertaining thereto
and the conbtract amended accordingly.

E. If the Contractor incurs additional costs, or is delayed in
the performance of the work under this contract, solely by reason
of the failure of the Govermment to allot additional funds in
amounts sufficient for the timely performance of this contract,
and if additional funds are allotied an equitabile adjustment shall
be made in the price or prices (including appropriate target,
billing, and ceiling prices where applicable) of said items or

in the time of delivery or both, Fallure to agree to any such
equitable adjustment hereunder shall be a dispute concerning a
question of fact within the meaning of the clause of this contract
entitled: "Disputes."

F. The Government may at any time prior to termination, and,
with the consent of the contractor, after notice of termination,
allot additional funds for this contract.

G. The provisions of this clause with respect to termination

shall in no way be deemed to limit the rights of the Govermment
under the clause hereof entitled: "Default."” The provisions of
this clausge are limited to the work on end allotment of funds for
the items set forth in A above., This clause shall become inopera-
tive upon the allotment of funds for the total price of said work
except for rights and obligations then existing under this clause.

H. DNothing in this clause shall affect the right of the Government
to terminate this contract pursuant to the clause of this contract

entitled "Termination.”
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ARTICLE ¥XXI - F,0.B, POINT

Delivery of all items shall be F.O,B. destination and shall be
shipped at conmtractor's expense to the degtination specified in
Article K.
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ARTICLE XXIT - SHIPPING AWD MATLING INSTRUCTIONS

A1l items required to be delivered under this contract shall be
shipped as follows:

A, Parcel Post Shipments

Ship to:

Mark For
Mark With:

For reissue to:
B. TFreight Shipments

Ship to:-

Mark with:
For reissue to:

A1l shipments of hardware items (e.g. mockups) shall be accompani
by DD Form 250, 'Material Inspection and Receiving Repart.” The
contractor will make distribution of ID Form 250 on. day of shipme:
as follows:

Government Plant Inspection Officer, if any, 2 copies;
Contracting Officer, 2 copies; Transportation Officer, 1 copy
Contracting Officer's Representative, 1 copy. Two copies
shdll be included in the data package (if applicable) and
four coples attached to box number 1 of the shipment.

25/
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ARTICLE XXTV - SUBMISSION OF TWVOICES

A, The contractor's invoice shall be prepared and submitted in
guadruplicate to the following address:

B. The invoice shall contain the following information:

1. Conbract No.

2. Contract Title

3, Certification as to the total number of direct manhours
expended.
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ARTICLE XXV -~ CONTENTS OF CONTRACT

This contract, NAS

A.

BI

consists of the following:
Cover Page (WASA Form 437)
Schedule, pages 1 throvgh

Exhibit A, Btatement of Work, Sﬁace Shuttie System Program )
Definition (Phase B), dated and Appendices

Table XX

General Provisions as- follows, attached or incorporated herein
by reference:

{OCTOBER 1969)

N/

NASA PR
Clause Title Reference
PRIORITIES, ALLOCATIONS, AND ATIOTMENTS 1.307-2
. (SEPTEMBER 1962)
COVENANT AGATNST CONTINCENT FEES 1.503
{FEBRUARY 1962)
UTILIZATION OF SMALL BUSINESS CONCERNS 1.707-3(a
{(JUIY 1962)
UTILIZATION OF CONCERNS TN LABOR SURPLUS AREAS . 1.805-3(a
(APRIL 1958)
BUY AMERTCAN ACT{SEPTEMBER 1561) 6,104-5
DEFINITICONS (SEPTEMBER 1962) 7.103~1
ASSTONMENT OF CIATMS (SEPTEMBER 1962) 7.103-8
DISFUTES (SEPTEMBER- 1962) 7.,103-12
RENEGOTTIATION (SEPTEMBER 1962) 7.103-13
OFFICIALS NOT TO BENEFIT (SEPTEMBER 1962) 7.103-19
TNTEREST (JANUARY 1963) . 7.103-53
NOTICE TO THE GOVERNMENT CF IABOR DISPUTES 7 o 104-4
(SEPTEMBER 1962)
SECURITY REQUIREMENTS (SEPTEMBER 1962) 7.104-12
EXAMINATION OF RECORDS (OCTOBER 1969) 7.104-15
NOTICE OF DEIAY (SEPTEMBER 1962) 7.205-50
PAYMENTS (SEPTEMBER 1062) 7.302-2
STANDARDS OF WORK (SEPTEMBER 1962) 7.302-3
INSPECTION (SECOND (TONG) CIAUSE) (SEPTEMBER 1962) 7.302-L4
REPORTS OF WORK {SEPTEMBER 1962) 7.302-54
SCIENTTFIC AND TECHNICAL INFORMATION SERVICE 7.302-55
(OCTORER 1969)
CHANGES (SEPTEMBER 1962) 7.304-1
TERMINATION ¥FOR CONVENIENCE OF THE GOVERNMENT 8.7011a)
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ARTICIE XXV - CONTENTS OF CONTRACT (Contimued)

NASA PR
Clause Title - " Reference
DEFAULT (OCTOBER 1969) 8.710
NEW TECHNOLOGY (MAY 1966) 9,101-L
AUTHORIZATION AND CONSENT (SEPTEMBER 1962) 9.103(b)

NOTICE & ASSISTANCE REGARDING PATENT AND COFYRIGHT 9,105
. INFRINGEMENT (NOVEMBER ® 1964)

RIGHTS IN DATA (JUNE 1969) 9.203-1
CONVICT TABOR (SEPTEMBER 1962) 12.203
CONTRACT WORK HOURS STANDARDS ACT - OVERTIME 12.303-1

COMPENSATION (NOVEMBER 1964)
WALSH-HEALEY PUBLIC CONTRACTS ACT (SEPTEMBER 1962) 12.605
EQUAL OPPORTUNITY CLAUSE (NOVEMBER 1967) 12.802-1
KEY PERSONNEL & FACILITIES (JUNE 1967) 1.352
SMALL BUSINESS SUBCONTRACTING PROGRAM (NOVEMBER 1965) 1.707-3(b)
TIABOR SURPIUS ARFA SUBCONTRACTING PROGRAM :

(APRTL 1968) ) 1.805-3(p)
CONTRACTOR AND SUBCONTRACTOR CERTIFIED COST OR 3.807-14
FRICING DATA (OCTOBER 1969)
LIMITATION ON WITHHOLDING OF PAYMENTS o 7.104-21
(SEPTEMBER 1962)
SUBCONTRACTS (AUGUST 1969) 23.201-1{(a)
COMPETITICN IW SUBCONTRACTING (SEPTEMBER 1962) 7.10k-L0
APFROVAL OF CONTRACT (JULY 1968) 7.10k-51
STOP WORK ORDER (JUNE 1965) 7.105-8(c)
FILING OF PATENT APPLICATIONS (SEPTEMBER 1962) g.107
FEDERAL, STATE, AND LOCAL TAXES (NOVEMBER 1964) 11.401-1 .
REPCRT ON NASA SUBCONTRACTS (JANUARY 196L) 16.502
GEOGRAPHIC PARTICIPATION IN THE AERCSPACE PROGRAM 1.302-52
(JUNE 1966)

2. Alteration to "Rights in Data” Clause attached hereto.

F. Signature Page (WASA Form 437-1)
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Alteration to Rights and Data Clauge

Delete paragraph (f) of the "Rights in Data" clause (Clause 90)
(June 1969) and substitute therefor the following:

T(f) Except for data specified to be delivered by the
schedule of the contract and furnished by the prime contractor,
or subcontractors designated in the contract as "Key Subcontractors,”
data need not be furnished for:

(1) standard commercial items incorporabted into
the design, which are manufactured and available for purchase
Trom more than one source of supply; nor

(2) proprietary data for items incorporated into the
design, which items were developed at private expense and previously
sold or offered for sale, Including minor modificatlions thereof,

if, in lieu of furnishing such data, contractor
alerts the Contracting Officer to the fact that data 1s being
withheld, identifies which data is belng withheld, and upon
written request of the Contracting Officer:

(1) contractor furnishes form, fit, and function
data on the item, i.e., data pertalning to its size, configuration,
mating, and functional characteristics and performance requirements;
and

{(2) as to standard commercial items, contrachtor also
identifies at least two sources of supply, and provides sufficient
identification to enable the Govermment to procure the item or
adequate substitute;

provided, however, that upon request of the
Contractlng Officer, contractor shall further furnish all other
withheld proprietary data (but not data pertaining to standard
comnercial items) in accordance with the "Data Use Restrictions”
clause of this contract. For the purpose of this clause, "proprietary
data" means data providing information concerning the details of a
contractor's secrets of manufacturing methods or processes,
treatment and chemical composition of materials, plant layout and
tooling, to the extent that such information is not readily disclosed
by inspection. or analysis of the product itself and to the extent
that the contractor has protected such information from unrestricted

use by others.”



July 1969

REPORTS AND DATA DUPLICATION - TABLE XX

Duplication, as permitted by the Govermment Printing and Binding
Regulations, will be done at the lowest feasible cost to the Government.
To achieve this end, the following standards shall spply unless &
devistion is requested from and granted in writing by the Contracting
Officer. Such request should be included with your proposal.

a. Covers shall be reproduced on 50-pound antique cover paper, Federal
Specificaetion UU~-P-~196, JCP 120, or 1ll0-pound index paper, Federal
Specification UU-P-258, JCP K10, color as required.

b, Covers shall not exceed the size of the text pages except to protect
index tabs, and binding shell be accomplished by fastening with two
wire staples in the binding margin. Documents in excess of stapling
capability shall be prepared in two or more volumes.

¢. Hinged covers, accos, binding screws, spiral combs, and plastic
protective gheets are not to be used. Seli-covered documents with
the cover stock the same weight as the text matter. shall be used
wherever the page content and the use of the publication will permit.

d. Text and foldout pages shall be on 50-pound offset paper, Federal
Specification UU;P-h65, JCP A60, or 20-pound writing paper, Federal
Specification YU-P-212, JCP DIO.

e. Foldouts shall be held to a minimum with diagrams run broadside,
where possible, to eliminate the need to be excess of page size.
Image areas of fold-ins reproduced by the offset duplicating method
shall be restricted to 10-3/4 by 14 inches. Fold-in requivements in

excess of this size shall be reproduced by the digzo or microfilm
procegs.

f. Halftones shall be square without borders. Silhouettes and vignettes
shall not be used. Combinations and composites shall not be used
unless absolutely necessary to insure clarity of detail.

g. Reproduction shall be by the duplicating process and shall be on
both sides of the paper for all documents in excess of 100 copies.

h. Ink shall be single color black throughout, except vhere additionsl
colors are approved as belng functional. Functional aspproval nust
be obtained from the Contracting Officer prior to preparation of
fingl camera-ready art.

i. Documents shall be drilled with three 3/8-inch round holes, 4=1/k
inches center-to-center, and corner stitched or banded for insertion
into standard three-ring binders which shall be used if hard cover
protection is required or if document is in excess of stapling

capability. éjégzcggéé;



Dividers and sectional tabs shall be reproduced one gide only on
110-pound index paper, Federsl Specification UU-P-258, JCP K10,

color as required, and shall be flush or square whenever possible.
Angle cut tabs will be used in lieu of die cutting when flush indexes
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STATEMENT OF WORK

SPACE SHUTTLE SYSTEM PROGRAM DEFINITION (PHASE B)

.0  INTRODUCTION

A space shuttle system that can transport persons and
cargo to low earth orbit and refurn the crew, passengers, and cargo
safely to earth at greatly reduced costs over present systems is entering
- the preliminary design and planning or definition stage of development
(Phase B). This statement of work presents the scope and tasks, as
defined by National Aeronautics and Space Administration (NASA) and
the Department of Defense (DOD), that are to be included in the program
definition study of the space shuttle system development.

Thus far, most of the space exploration missions have involved placing
men, equipment, consumables, scientific payloads, and other types of
cargo into low earth orbits (300 nautical miles or less) in order to
support a low earth orbit, high earth orbit, lunar or escape mission.
For the high earth orbit, lunar, and escape-type missions, low earth
orbits serve either as a staging, or buildup area or as a parking orbit.

The accomplishments to date have been achieved through the use of
expendable launch vehicles and spacecraft. For continued growth of
space flight development in the exploitation and exploration of near and
far space a reusable economical logistics system is required,

2.0 PROGRAM OBJECTIVE

The objective of the space shuttle program is to provide
a low-cost, economical space transportation system. This requires that
the development costs as well as the operational costs be minimized.
If is emphasized that low operational costs alone will not meet our
objectives, -

In order to achieve this goal of a low cost space transportation system
and other objectives, the following characteristics are identified:

~a. An operational mode which will reduce costs an order
of magnitude below present operating costs.

b. A flexible capability to support a variety of payloads

and missinns.
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c. An airline-type operation [or passengers and cargo
iransport.

d. A reusable system with a high launch rate capability
and short turnaround and reaction times compatible with rescue missions.

Keepiné‘ the objective of low cost transporiation clearly in mind, the
contractor must perform a continuing review of the system requirements
during the Phase B study and recommend changes which significantly
affect the program objective.

3.0 STUDY OBJECTIVES AND APPROACH

This statement of work defines the study effort to be
undertaken by the contractor on a two-stage, fully reusable space shuttle
system.

The fundamental objectives of the study are as follows:
a. 'To define the space shuttle system.

b. To accomplish preliminary designs of the space
shuttle with the orbiter optimized for:

- High aerodynamic cross range - 1500 n. mi,
- Low aerodynamic cross range - 200 n. mi,

c. To obtain an understanding of the scope, schedule
and cost of the space shuttie system. '

d. To obtain an understanding of the supporting research
and technology which must be accomplished.

The contractor shall, with NASA guidance and direction, carry out an
in-depth, eleven month design study of the space shuttie system sup-
ported in critical areas by experimental investigations to verify the
results of analysis. The study will address two point designs. One
design will optimize the shuttle vehicle combination for a high aero-
dynamic cross range performance capability in the orbiter of approxi-
mately 1500 n. mi. A second design will optimize the vehicle combi-
nation for minimum influence of cross range in which the aerodynamic
cross range performance capability of the orbiter may approximate
only 200 n. mi.

It is the desire of the government in examining these two designs to
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explore in depth the overall influence of a high or low aerodynamic
cross range performance requirement on the acquisition of the space
shuttle system and to establish an optimized system design which will
provide the most attractive space shuttle system in the context of a
national space transporation system.

The two designs may be of the same basic configuration or may be two
entirely different configurations, the choice being left to the contractor.
The intent is fo examine the optimum approach under each of the two
values of cross range performance.

In the event it becomes possible for the government to determine the pre-
ferred design during the course of the study, NASA may elect to discon-
tinue the contractors work on one design to enable conceniration of his
remaining Phase B eiffort on the one preferred design.

This Phase B definition study shall include the following:

a. A requirements review to consolidate and verify
ground rules, constraints, and desired system characteristics.

b. A definition effort to define the configurations, sub-
systems, operations, facilities, and ground support equipment.

c¢. Apreliminary design effort to develop details and
specifications, down to the assembly level, for the space shuttle con-
figurations, and to identify all appropriate interfaces between the
booster and the orbiter such that separate Phase C and D contracts
could be let if desired.

_ d. A test effort in the areas of aerodynamic performance,
stability and control, aerodynamic heating, thermal protection and
structures to substantiate vehicle design features and weight estimates,

e: A documentation effort consisting of final reports
for the Phase B study and the formulation of test, development and
program plans for a Phase C/D effort.

f. A resource and cost analysis effort to obtain reliable
estimates- of total program costs, including recurring operational costs.

g. A continuing weight-and-performance, cost and
schedule effort for the duration of the study.

h. An interface effort under NASA direction with the
space shuttle technology programs and the main engine degign studies.
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In the definition and preliminary design phase, the contractor shall
strive to establish configurational and operational concepts which prom-
ise the safest, most useful, and most economic system.

In addition to the operational-analyses, design studies, tesi programs
and program plans, the contractor will develop soft mock-ups of
critical portions of the space shuttle system which will be used in
engineering assessment of the system. Secale models (1:96 scale) of
the space shuttle system shall be constructed by the contractor and
provided to NASA.

In addition to the structural test effort in (d.) above, the contractor will
fabricate and test large or full scale representative sections of the
primary structure and thermal protection system. These test articles
will alsc include tank structure and other critical structural elements
if composite slructures are involved or if unique construction methods
are used which have not been demonstrated on a large scale. The
intent is to demonstrate producibility as well as weight and thermal
protection verification. The large scale structural demonstration
program will be defined by a proposal submitted by the contractor
early in Phase B and approved by NASA to be negotiated as a supple-
ment to the basic Phase B program.

NASA and DOD have underway a series of supporting studies waich
are relevant to the Phase B effort. These supporting studies in-
clude. supporting research and technology efforts which will be concur-
rent with Phases B and C efforts, These supporting studies, including
space station and space base studies, integral launch and reentry
vehicle studies, shuttle engine studies.and DOD Space Transportation
System studies shall be used as appropriate to the Phase B effort.

NASA's primary concern in this Phase B study is the accomplishment
of the design effort to fully define the shuttle system. Consequently,
the level of effort allotted to the development of the Program Acqui-
sition Plans and other documentation required by Appendix D should
be held to a minimum,

4,0 CONTRACTOR TASKS

The contractor tasks in this program definition study
are designed to provide the technical and program information neces-
sary for the initiation of Phase C of the space shuttle system. The
contractor will be required to integrate his study efforts with inputs
from continuing inhouse study efforts made by NASA and DOD and
with data from other contractual sources as stated in paragraph 3. 0.
The contractor may be required during the course of the Phase B
study to provide NASA with vehicle data for other studies.

. X
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Throughout the study special emphasis is to be given to the following
which are critical to the feasibility or effective implementation of the
space shuttle system.

a. Aerodynamics (configuration definition and verifi-
cation including wind tunnel testing) .

b. Integrated thermal protection system and structure
¢. Integrated avionics

d. Propulsion

e. Reusability

f. Reliability, Quality and Safety

~ . g. Maintainability (including refurbishment, inspection
and retest)

h. Low-cost operations and minimized program cos.

i. Mass properties

j. Performancé and weight sensitivity

k. Dynamics and conirol

1. Development risk

‘m. Launch facilities

n. Engineering development and test programs
4.1 System Analyses

~ The contractor shall perform space shuttle system

analyses to identify the most desirable approaches. These analyses
shall be performed with respect to the design recommended by the
contractor, usirg the system and mission requirements presented in
Appendices A and B and the desired system characteristics of
Appendix C. The contractor shall evaluate the desired system
characteristics presented in Appendix C and, on the basis of trade-off

studies, recommend revisions where analyses indicate that improve-
ments in cost and effectiveness would result.
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4.1.1 System Safety Analysis

A system safety analysis shall be performed by the
contractor, The analysis shall include, but not be limited to, the
following tasks:

a. Identification and classification of the potential and
inherent hazards of the space shuttle configuration and operations and
of potential mission-payload configurations.

_ b. Conducting trade-off studies concerning the systems
safety aspects of the configuration and analysis of the safety of the
operational modes that will influence configuration and operational
mode selection. The rationale for such trade-off decisions/recommen-
dations shall be recorded and the influence of all assumptions on the
system shall be evaluated in the trade-off studies.

c. Gross hazards analyses, making maximum use of
available engineering and failure modes and effects analyses, both
for missions and equipment. ’

d. Establishment of remedial safety measures such as
self-help devices, escape and rescue provisions, and emergency tech-
niques for damage control and isolation.

These safety analyses tasks shall cover all aspects of the program,
including prelaunch operations, launch safety (abort, deorbit, entry
and recovery), range safety provisions, in-orbit safety, escape and
rescue missions ind uding space station personnel, orbital space-
debris and meteoroid protaction, and recovery implications. The
OMSF Safety Program Directive No. 1A, "System Safety Requirements
for Manned Space Flight", December 1869, shall be used as a guide.

4,1.2 Mission Analysis

Mission analysis should be performed in sufficient depth
to ensure that the total mission requirements are attainable. -Flight
profiles best satisfying performance, heating, loads and abort require-
ments will be established. Performance sensitivities due to variations
in mission and vehicle. parameters will be analyzed and their effect
on vehicle design determined. Performance constraints shall be
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4.1.3 - System Integration

System analyses shall be performed by the contractor to
assure that all physical and functional reqmrements for the subsystems
and systems have been identified and satisfied in the most logical and
economical fashion. The contractor shall establish the degree to which
centralization of functions is desirable (e.g., weight critical situations,
similar functional requirements) and the applications where decentrali-
zation is desirable (safety-critical functions, etc.}). The desirability
and feasibility of providing on board checkout by incorporating built-in
test and self-test features in the system design shall be determined.
The desired test levels, display requirements and crew participation
in test 1n1t1at10n shall be defined.

To provide an integrated system, the methodology shall be structured

to determine the relationships between the space shuttle and the space
station and associated modules, the space shuttle payload, the

ground systems, and the elements within the space shuttle. Preliminary
interface control documents shall be prepared for each major physical
and functional element. A design data book shall be maintained to
provide up-to-date material for system design control and reference,

4,1. 4 Operations Analysis

An operations and support analysis shall be performed
in sufficient depth to establish the costs and efficiencies of various
launch operations, mission operations, ground turn-around operations
logistics and support concepts to the point that they can be taken into
account as primary design considerations. The analysis shall provide
a basis for realistic estimates of site manpower requirements,
excluding direct payload program support. It is desired that manpower
requirements, by pay rate structure, be used in completing the require-

ments outlined in paragraph 4.7.7 and Appendix D. Areas where
" specific vehicle design features severely impact the ground or flight
operational characteristics for flight or ground turn-around times,
will be identified. The analysis of operations, facilities and support
shall proceed in parallel with and continuously interface with the
"vehicle design study and the other system analyses called for in this
section (4.1).

4,.1.5 System Flight Characteristics

' The contractor shall conduct flight characteristics
investigations to determine stability, control, handling qualities, loads
and flight performance characteristics through all flight aspects from
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launch to landing (including ferry, test flights and abort entries).
Control system design and handling qualities from initial entry through
landing shall be evaluated by fixed-base, six degree-of-freedom
piloted simulation studies. The contractor shall conduct trade-ofl
optimization studies for the flight control system, to include system
integration, system control law, system function interfaces, manual
participation and automation. The maximum permissible center-of-
gravity ranges are to be established and methods of control over these
ranges shall be investigated. Consideration shall be given to staging,
including separation technique, the maximum cross range maneuver,
booster and orbiter dynamics and physical and aerodynamic inter-
ference.

The contractor shall submit as a part of his proposal for NASA
approval an aerothermal wind tunnel test program and proposed test
schedule utilizing both government and contractor facilities. The wind
tunnel program shall include the appropriate speed, angle of attack

and Reynolds number ranges to evaluate the aerothermo characteristics
as specified in the preceeding paragraph.

All aerothermal data (force and momeni, pressure distribution, phase
change heat transfer, oil flow, etc. ) generated during the Phase B
contract shall be submitted to NASA as specified in Appendix D.

4.1.6 Payload Integration

An analysis shall be conducted by the contractor to
determine the interfaces between the space shuttle, the space station,
the science applications experiment modules, the unmanned satellite
projects, and ground facilities and services. The results of the Space
Station Phase B studies and ancillary experiments studies for payload
module identification will be used for this analysis to estallish Shuttle
interfaces with Space Station payload and experiment modules, A )
standard interface between the space shuttle unpressurized payload bay
and representative payload-container modules shall be defined. The
interface shall include provisions for installation, deployment and
retrieval of payloads. Provision shall be made for providing space
orientation data updating to the payload satellites or experiment modules.

4.1.7 Aborts

The contractor shall investigate intact abort for the space
shuttle in order to provide for crew recovery and critical cargo retrieval.
Intact abort implies the capability of the booster and orbiter to separate
and continue flight to a safe landiag; the orbiter to land with 2 full payload.
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The abort-regimes shall be derived and applicable abort techniques,
including the use of ground facilities and other aids necessary for abort
commitment and targeting, shall be established. Any limitations or
constraints on mission abort capability for the space shuttle shall be
clearly 1dent1f1ed

4.1.8 Unmanned Versus Manned Booster

The contractor shall conduct trade-off studies of manned
_versus unmanned booster configurations. These trade-oif studies shall
include consideration of reliability of booster recovery, complexity
and overall effectiveness of automatic or ground-controlled unmanned
configurations, and safety and complexity of manned configurations,
These considerations shall be applicable to abort, ferry-flight, and
normal-launch phases. For manned operations, the requirements
imposed on the systems shall be defined, and the operational techmques
required shall be evaluated for feas1b111ty

4.1.9 Reliability and Quality

The contractor shall recommend a reliability and quality
approach for the design of the space shuttle, The effort under this task
should place emphasis on optimizing the approach to systems design
redundancy and maintainability with an appropriate review of failure-
modes and effects analyses. Whenever design trade-offs are performed,
Jreliability and quality must receive consideration and the affect on |
.reliability and quality shall be evaluated and documented.

41,10 Maintainability

The contractor shall establish preliminary maintainability
demgn criteria to achieve short turn-around time, ease of refurbishment
and maintenance, including unscheduled maintenance and replacement on
the launch pad. Special emphasis shall be placed on accessibility, inspec-
tion techniques, ‘replacement for minimum down time and the effect of
launch site environment on maintainability of vehicle/system/equipment.

Whenever design trade-offs are performed, maintainability must receive
consideration and any compromise of maintainability, shall be evaluated
and documented.

4,1.11 Self- Ferry and Ground Handling

. All vehicle stages shall be capable of seli-ferry flights
between airports and provisions for strap-on engines and/or auxiliary
tankage for this purpose may be considered. The contractor shall in-

sure that all-aspects of self-ferry, including emergency landing, and
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ground handling both at airports and at the launch site are adquately
considered during vehicle design. Consideration shall be given to the
provision of structural hard points that are compatible with the vehicle
as well as the ground handling system designs. The coniractor shall
assess the self-ferry and ground handling requirements necessary fo
support the design, development, test and operation of the proposed -
vehicle, induding all anticipated payloads, as well as the booster and
orbiter as separate stages and the safety problems involved in the
recommended ground handling operations.

4,1.12 ~ Ground and Flight Systems Optimization

The contractor will analyze all requirements which the
vehicle imposes on ground systems to determine which functions can
be handled totally on-board and what the trade-offs are between in-
creased requirements on the vehicle versus increased complexity and
cost of the ground operations.

4.1.13 Manufacturability

The contractor shall establish preliminary manufactum-
bility criteria as a requirement for his system design. These shall be
considered during the design effort and utilized in design/manufactura-
bility trade studies. These analyses shall be documented.

4.1.14 Operations Site Evaluation

It is desired to have the launch, recovery and turn-around
_ operations occur at a single site. The contractor shall conduct an evalu-
ation to determine the relative merits of various operations sites such
as KSC, Western Test Range and in-land sites. This evaluation shall
consider the effect of the sites on the vehicle operating characteristics
as well as the economics associated with the relative location of the
manufacturing facilities, engine test facilities, ground test facilities
hazards, and environmental pollution to the surrounding areas, including
hazards associated with nuclear payloads.

4,2 Design Analyses

Design analyses of the vehicle structure and thermal pro-
tection system shall-be performed by the contractor fo support the con-
figuration evaluation and optimization procedures cutlined under the
system analyses task,

Failure modes and effect analyses as appropriate to Phase B shall be
generated, and single-point failures shall be identified and minimized

as part of the analyses.
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Layouts and drawings shall be made to define all the principal features
of the overall design and structure. These preliminary design drawings
shall be adequate to perform substantive weight and -center-of-gravity

estimates and to define all facets of the operational use of the space
shuttle,

Accurate mass properties estimation, with detailed substantiation,
is a major objective of this study. Mass properties control shall be
in accordance with specifications found in SP 6004 (NASA) or
MIL-M-38310A (USAF), as modified in Appendix E.

4,2.1 Structure

The structural system will be broken down into major
structural assemblies, .subassemblies and components where necessary,
- and the-critical design conditions and materials requirements determined.
The design criteria and natural environments criteria required for the
Phase B studies will be furmshed by NASA at the 1n1t1at1on of the
Phase B contract .

The contractor will determine the space shuttle loads envelope (rigid
body and dynamic loads) for the mission profile from prelaunch to earth
landing. - The rationale for selection of the primary structural assemblies
subassemblies shall be presented, including such items as propellant
tankage, thermal protection systems, thrust structures, wings, fins,
landing gear, et cetera, Typical cross sections of the total vehicle
structure at points of interest shall be shown with sufficient details
describing assembly and manufacturing methods., Design wind profiles
for prelaunch, launch, and flight will be utilized for load calculations.

The effects of fatigue, low frequency structural dynamics, high frequency
vibration, aeroelastic effects (including flutter, buifet and -static
aeroelasticity) and shock and corrosive environments on the structural
design conditions and structural materials requirements shall be con-

sidered. ‘These analyses shall show that the vehicle design provides a
sufficient margin of safety to assure adequate strength (static and

dynamic), r1g1d1ty and safety of personnel at all times.
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The contractor shall conduct structural testing on a laboratory scale
to substantiate the analyses where required and to provide a basis
for weight estimates. In addition, a large scale structural demon-
stration will be developed as described in paragraphs 3.0 and 4.5. 1.

The final report shall include a comprehensive and detailed loads
section and strength section that provide methods, data assumptions
and analyses and test results to the depth necessary to support nre-
liminary design.

4,2, 2 ~ Materials

Candidate materials will be identified and evaluated on
the basis of weight, reliability, temperature limitation and extended
life, including considerations of technology status, material compati-
bility and safety (e.g., toxic, radioactive, etc.), manufacturing, avail-
ability, inspection and/or repair between flights, and cost. The
determination of design allowables for the materials will be made on
the basis of application, environment, manufacturing and testing and
extended life. In specifying materials the contractor shall consider
flammability, outgassing characteristics, and resistance to ‘corrosion
and stress corrosion. Advanced materials which require further
developments in technology will not be considered as primary candi-
dates where suitable alternatives exist, but will be evaluated to
determine potential improvements to system design and performance
and to define requirements for technology programs.

4.2.3 Thermal Protection System

An indepth thermal analysis shall be performed before
definition is made of the thermal protection systems (TPS) for the
configurafion. The choice of transition criteria, rationale for onset
of turbulent boundary layer flow (together with supporting specific
test data, where practicablie) and turbulent flow heating methods are
of particular significance. A comparative analysis of candidate ther-
mal protection concepts (active and passive), materials, and instal-
lation techniques shall be made in terms of weight, cost, technology
status, fabrication, maintenance techniques, reusability, inspection
and refurbishment requirements. Performance comparisons shall
be made of the materials under consideration for use in the TPS, The
performance comparisons shall establish the capability of candidate
materials to withstand the ground environment, flight environment and
abort techniques developed in para. 4.1.5 and 4.1.7. Cooling, insulation,

LRI
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and attachment techniques shall be defined. Application of the TPS for
meteoroid. space debris and radiation protection shall he assessed.
Analyses shall be made to determine the best locations for antenna
placements or other critical surface discontinuities,

The TPS design and material selection shall be consistent with multi-
mission thermal design criteria, ‘Uniform or consistent interpretation

of property degradation data obtained from cyciic exposures to repre-.
sentative environments will be required for the design and the development
of maintenance inspection practices. Analyses shall be made of thermal
control aspects of the TPS such as the protection of structure, tankage

and cr yogenic insulations for nominal and off-nominal conditions.

Provision for purging during all appropriate phases of the mission shall
be considered.

The contractor shall conduct a test program on selected thermal pro-
" tection systems in a realistically simulated reentry environment to verify
analyses and to provide a basis for substantive weight estimates. This
may .involve small specimen testing as well as the large scale demon-
stration described in paragraphs 3.0 and 4.9.1.

4,3 Subsystem Definition

The contractor shall define the subsystems to be used in
the space shuttle configuration. This definition of the space shuttle
subsystems will include description, performance specifications, inter-
face requirements, weights, volumes, reliability, safety, instailation
reqquements, and logistic support. Trade-off analyses will be conducted
as necessary to ‘optimize subsystem definition and to assure compati-
bility with mission requirements and systems characteristics and
minimum ground and space station support requirements.
4,3.1. Propulsion Systems

The propulsion system shall include the following sub-
systems, as required, for both the booster and orbiter.

a. . Main Propulsion System

b. Attituile Con‘grol Propulsion Syste

c. Qrpift Maneuvering System

d. Air Breathing System

e. Cryogenic Tankage System QQZ /
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The contractor shall determine the requirements for and define the
propulsion subsystems for the space shutile; however, portions or
all of the propulsion systems hardware may be GFE.

4,3.1.1 Main Propulsion System

a. The main engines shall be of a high performance, high
pressure, bell nozzle, hydrogen-oxygen propellant design as defined in
CEI Engine Specifications, DCN 1-0-21-0000L. Analyses of the propulsion
systems shall include the examination of the effects of engine-out capa-~
bility, pressurization, propellant management and usage, propellant
handling, thermal control, and integration considerations. Such system
effects as the operating percent of thrust range (overthrust and
throttling); performance (specific impulse, Isp); engine length; gimballing
restraints; center-of-gravity location will be considered in the study.
This study shall also include a determination of the optimum expansion
ratio, maintaining commonality of engines, for tne booster and orbiter.

' b. Engine-out capability and propellant jettison capa-
bility, including emergency dumping, shall be analyzed. The practicality
of draining and purging main propellant tanks after landing and prior to
reloading shall be evaluated.

c. The contractor shall define the propulsion system
total environment, thermal control, and propellant boiloff, and losses
over the mission duty cycle. :

d. The contractor shall define the design and hardware
criteria and operational and redundance requirements for the following:

(1) Propellant loading, feed and utilization:
Congsideration should be given to: structural and fluid dynamics, geysering,
POGO suppression and engine start and cutoff transients, insulation and
stratification, tank passivation and reentry heating effects, transfer and
manifolding, disconnects and engine-out capabilities.

(2) Pneumatic: Consideration shall be given to:
the storage volume, use rates and allowable leakages, control systems
with operational limits for regulators, valves, switches, etc.
4.3.1.2 Attitude Control Propulsion System

The ACPS shall utilize thé propellant combination oxygen/
hydrogen in a gaseous state in the ACPS engines. The contractor shall
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determine the vehicle control requirements which must be satisfied -
by the ACPS for each of the various mission phases including: liftoff
and boost. separation, orbit insertion and circularization, . coast and
transfer trajectories, rendeézvous, docking, -orbit maintenance, retro-
grade, reentry. The contractor shall consider the-redundancy require~
ments specilied in Appendix C "Desired System Characteristics' of
this statement-of-work. The contractor shall translate tlie vehicle
control requirements to at least the following ACPS type requirements:

a. Total thruét and torque per axis

b. Total impulse per axis

¢. Duty cycle per axis

d. Minimum and maximum impalse bit per axis

e. Volume and weight Iimitations and vehicle
sensitivities

.. Allowable thrust and specific impulse limitation
per axis

g Thrust application constraints such as "'pure
couples ", "pure translation"”, thrust and mlmmum impulse bit

repeatibility, etc..

The contractor shall conduct the necessary analysis, design and trade
studies to configure conceptual system candidates to meet the above
requirements. The contractor shall consider a low pressure ACPS whict
would utilize the boost tanks as an accumulator and heat'exchanger, as .
well as higher pressure systems which may or may not be integrated
with the main propulsion system. Maximum utilization of residuals and
boiloff shall be considered for use in the ACPS. After the various
options are examined the contractor shall select the ACPS concept and
shall generate a detailed description of the selected system including
performance specifications, interface requirements. weights, volime,
ete,

4.3.1.3 Orbit Mafneuvgaring System
The conhtractor ‘shall determine the requ1rements for the

orbit maneuvering system including the thriist levels, total impulse,
number of starts, etc., for the orbiter vehicle * The nraheliant eom-
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binations shall be oxygen/hydrogen. Trade studies shall be performed
to determine if the main propulsion and attitude control propulsion
systems should perform on-orbit maneuver functions or if a separate
system should be provided. This system could be separated from or
integrated with the main propulsion system. Operational {lexibility,
safety, weight, and performance of the total propulsion system are of
primary importance in defining this system. The contractor shall
generate a detailed description of the selected system including per-
formance specifications, interface requirements, weights, volumes,
ete,

4.3.1. 4 ' Air Breathing System

The contractor shall define the type and thrust level of
the ferry, go-around or landing assist engines, as well as performance,
location, tankage and fuel feed, deployment techniques (if applicable),
pressurization, lubrication system, instrumentation, data display, and
control requirements of the engines. The practical merits of using
hydrogen as fuel for these engines shall be evaluated in depth and
compared with the use of standard fuels such as J P. The contractor
shall recommend the preferred fuel and its phase (gaseous or liquid),
as derived from this evaluation. In addition, to understand the full
implication of air breathing propulsion requirements for the orbiter
and their impact on the booster, the contractor shall perform trade-
off studies of; (1) the baseline requirement for go-around capability;
(2) powered approach and (3) no air-breathing propulsion.

Analyses will be conducted to establish the practicality of using a
common engine for both booster and orbiter. Determine modification
to jet propulsion air breathing engines for hydrogen fuels, vehicle
integration requirements, and review available engines for their
acceptability.

4,3.1.9 Cryogenic Tankage System

The contractor shall define the Cryogenic Tankage
Systems with particular emphasis on configurations, residuals, system
thermodynamics, thermal protection (ground and all flight modes),
pressurization requirements, fluid dynamics and liquid transfer, zero-g
venting, quantity guaging, servicing, both ground and in-flight dumping,
and compatible material selection. A study shall be conducted to
establish feasibility of using common tankage for propulsion as well as
fuel cells, if required, considering the ultra-pure reactant requirements
for long life fuel cells, An effort shall be made to optimize the total
cryogenic systems from a weight standpoint with consideration toward
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maximum tankage integration to facilitate regiduals transfer and to
minimize fluid losses through overhoard venting,

4.3.1.8 Engines/Vehicle Integratio:

. The contractor shall conduct those studies and analyses
liecessary to support the NASA engine development programs. To.ensure
proper and timeély engine definition and vehicle integration the contractor
shall make available data in accordance with Appendix ¥, . The contractor
shall evaluate the results of the engine parametric dhalysis as described
- in paragraph 4.1, 4.1 of the Space Shuttle Main Engine Statement of Work
as it affects the vehicle réquirements and $hall recommend the desired
© operating parameters, including any changes frof the baseline engine
size of 400, 000 pounds sea level thrust. "The boostér and orbiter shall
use a common engine except for differences peculiar to expansion ratic
~ optimization, T )

4.3.2 Electro-Mechanical and iﬁteg’i'ate& Avionics

" The coniractor shall define the functions and requirement
of the electro-mechanical and integrated avionics system. This system
will include, but not be limited to, the following functions:

a. Guidance and Controt

b. Navigation

¢. Communications

d. Onboard checkout

e. Configuration and sequencing control
f. Displays _

g. Data E\ianagameht

h. Target tiacking and seisors

i. Automatic landing system )

j, Othér functions iwhich regiire computational
capability or the exchange of data betweén systems
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The contiractor shall determine the amount of onboard control and
automation which is both desirable and {easible, taking into consideration
overall subsystem and system concepts, requirements, and crew inte-
gration. Investigations and trade-off studies of crew size and skills,
workload, system complexity, checkout and inflight status monitoring,
and costs shall be included in determination of the amount of-onboard
control and automation. The contractor shall determine the optimum
utilization of like components or systems on orbiter and booster.

Thé space shuttle should be controlled routinely with onboard systems
and should make minimum use of ground and navigational aids.

The contractor shall take into consideration electromagnetic interference
and establish standards for its control. The contractor shall also
specify verification testing for individual assemblies and the integrated
system with particular regard to compatibility of low level signal
requirements of the electronic systems.

The contractor will perform the following trade-off studies:

a. Centralization of functions: The contractor shall
establish the desired degree of centralization, Applications where
centralization is desirable (e.g., weight critical situations, similar
data processing requirements) and applications where decentralization
is desirable (e.g., safety-critical functions, high-sample rate
operations, situations which are suitable to analog techniques) are to
be considered. Emphasis shall be given to the definition of the on-
board computer organization and hierarchy, and emphasis shall also
be given to a comparative evaluation of the centralized computer concept
versus other candidate concepts. The effect upon the avionics system
design of the requirements for a high degree of onboard control and for
a short turnaround time should be carefully considered. The level of
system information necessary to implement flight crew fault and
failure isolation and to satisfy ground service and turnaround require-
ments shall be established,.

b. Digital interface techniques: The contractor shall
consider both multiplexed data bus and nonmultiplexed data bus
techniques. Logic complexity, -software requirements, data rate,
electromagnetic compatibility, reliability, flexibility, and so forth
will be investigated.

c. Modular design: The desired extent of modulari-

zation for both avionics packaging and package installation in the space
shuttle will be recommended by the contractor. The contractor shall
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also consider standard techniques for packaging, mounting, cooling,
interconnections, circuit design, and parts selection. A study of
modular checkout and maintenance approaches will be made.

d. Power condition: The contractor shall consider the
centralization of power conversion versus the incorporation of power
in systems for both an overload and a short-circuit protection approach.
The power quality requirements (1nc1ud1ng the limits of ripple, transients,
interruption, and conductor-interference eftects) for power distribution
shall be established.

€. Onboard checkout: The desirability and feasibility
of incorporating built-in test and built-in self-test features in the
system design should be determined. The desired test levels, the dis-
play and recording requirements, the extent of trend-data analysis and
the extent of crewman participation in test initiation and stimulus
generation shall be defined.

f. Configuration and sequencing control: The contractor
shall recommend the criteria for the degree of crew participation, A
comparison of alternate automatic/manual techniques shall be made and
assessed in terms of cost and system complexity,

g. Redundancy techniques: The contractor shall recom-
mend the redundancy techniques which are to be implemented for each
application of the space shuttle. Inactive versus active redundancy shall
be examined. The contractor shall consider circuit complexity, mal-
function detection, periormance degradation, and crew participation
in determining redundancy techniques.

h. Integrated displays and controls: The crew decision
and control requirements shall be established by the contractor. The
human factors that are involved will be evaluated. Redundant multi-
purpose computer-operated displays shall be consxdered for providing
both system status and flight-path information.

i. Sensors and actuators: The contractor shall determine
how to best integrate sensors and actuators into the avionics system.
Operating parameters (input and output signal characteristics, operating
power, and control requirements) versus interfacing requirements of
existing designs will be considered. An evaluation of the desirability
of integrating flight safety items should be made. The contractor will
recommend a preliminary avionics system point design., Subsystem
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configurations will be identified and described. TFunctional block
diagrams and performance specifications for each subsystem will be
prepared. Anticipated high-risk areas, critical problem areas,

and the technology advances that are required for each subsystem will
be identified.

j. The contractor will prepare cost, size, weight, power,
and schedule estimates for the recommended avionics system configu-
ration. The recommended integrated avionics system shall be compared
to a conventional modular approach.

k. Shuttle-Ground CommunicationInterface: The con-
tractor shall define the requirements for and the interfaces between
the ground facilities, communication sateilites and the shuttle for
communications, data transmission and tracking. Data from the Space
Station Program Definition studies shall be considered.

4.3.3 Landing System

The type and characteristics of the landing system shall
be defined. Definition shall include dynamics and structural anslyses
with weight, volume, stowage, location, and environmental control
considerations. The contractor shall also trade-off the minimum accept-
able landing-surface conditions and vehicle touchdown characteristics
compatible with the recommended landing system. When feasible,
standard aircraft landing system design practices should be followed.-

In addition, deceleration parachutes or devices (other than control
surfaces) shall be defined, if applicable.

4,3.4 Docking System

The contractor shall perform analyses of an automatic
approach and docking capability. The analyses will assess the opera-
tional aspects, including safety, of various docking options, i.e.,
shuttle docked with space station, space base or other orbiting vehicle;
deployed payload module docked with space station, space base or other
orbiting vehicle, etc. The number of pilot tasks necessary during
the docking maneuver should not require more than one crewman. Once
physical contact has occurred between the shuttle or its payload module
and another orbiting vehicle, the docking system must be capable of
limiting the relative motion of the two vehicles. Removal of the docking
hardware in whole or in part should not be required in order to facilitate
transfer through the docking port. The docking system must be reusable.

Trade-off studies shall be made to determine to what extent stabilization
of the docked shuttle/space station orother orbiting vehicles will be a
shared or complementary function and how this affects the docking
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mechanization  These studies should consider the possible need

[or soil or [lexible docking, possibly to alleviale siructural loads on
bolh the. shuttle and space station. The amount of automation, degree
of complexity, cosls and other trade-offs shall be determined.

4.3.5 Environmental Control and Life Support System

The contractor shall perform analyses and define all
elements involved in the environmental confrol, thermal control, water
and waste management, and life support subsystems that are required
on the space shuttle. These investigations shall include the environmental
conlrol. life support system (ECLS) requiren:ents and interface require-
ments for the cargo compartment,

The environmental control and life support system must provide the
following five functions:

a. Maintenance of a shirtsieeve environment-temperature,
atmospheric pressure and composition

b. Supplying of water and oxygen
c. Revitalization of the atmosphere
d. Provision of facilities for waste management

e. Maintenance of the temperature of space shuttle
equipment by dissipating heat and compensating for the varying thermal
environment

4.3.6 Power System

The contractor shall analyze and recommend an inte-
grated power system for both the booster and the orbit vehicles. Trade-
off studies and analyses shall be conducted to establish detailed operating
profiles and to recommend generation, distribution, conditioning, and
control elements for all onboard power (including electrical, pneumatic,
and hydraulic power).

4.3.7 Crew and Passenger Accommodations
The contractor shall perform trade-off studies with

particular emphasis on human factors engineering to determine optimum
crew habitation and working conditions. The design approach shall be one
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which achieves maximum work efficiency, minimum fatigue, adequate
rest and diversion during non-duty periods, and maximum safety
during all mission phases. Layouts of the crew compartment and
instrument panels shall be prepared. These analyses shall include
trade-off studies of optimum ways of accommodating twelve (12) pas-
sengers, including permanent seating in a cabin vs "palletized"
accommodation in the cargo compartment. Since most missions
require two (2) passengers for handling cargo (Appendix B) consider-
ation will be given to providing permanent accommodations for a
minimum of two passengers. An optimum tunnel configuration shall
be provided for access between the crew and pa ssenger/cargo
compartment.

4.3.8 Launch System Interfaces

The contractor will define for all flight systems the
requirements for interfaces with ground systems during prelaunch
and launch operations. This will include identification of all physical
connections for structural support and stabilization, power, communi-
cations. control, checkout, propellants, fluids and gasses.

4,3.9 Flight Control System

The flight control systems for booster and orbiter
shall include both the attitude control propulsion system (para. 4.3.1.2)
and the aerodynamic system. The contractor shall determine the re-
quirements for and define the FCS subsystems and interfaces for the
Space Shuttle system by analyses of system performance, stability,
power requirements, duty cycle, fail safe features and static and
dynamic structural loads.

The contractor shall conduct flight control system testing using a
FCS simulator and mockup.

4.4 Configuration Preliminary Design

Sections 4.1, 4.2 and 4. 3 have described space shuttle
system analyses, design analyses and subsystem analyses to be per-
formed by the contractor. The contractor shall utilize results of these
analyses to provide an in-depth preliminary design definition of the
space shuttle system. This definition shall include:

a. Design Drawings

b. Preliminary Part I CEI specifications for the space
shuttle system, the booster, and the orbiter, and their subsystems
and any other identifiable end itena,
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c. Preliminary Interface Control Drawings (ICD s) for
the mechnical, electrical and functional interfaces of the space shuttle
to the launch facility, the booster to orbiter, the booster airframe to
booster engine and the orbiter airframe to orbiter engine. Once an
ICD is approved and baselined by NASA, all future changes to that ICD
will require NASA approval,

A baselined engine/airframe ICD and the design criteria and natural
environments criteria required for Phase B space shuttle studies will
be furnished by NASA at initiation of the Phase B contract. )

The preliminary design task shall include but not be limited to the
following elements:

a. Performance, stability and control and flight
mechanics

b. Structure, thermal protection, and vehicle thermal
control subsystems

c. All other space shuttle subsystems

.d. Ground operations (including inspection, refurbish-
ment and recertification) and flight operations

e. Facilities and ground support equipment

f. Logistics support

g. System safety

h., Manufacturing, reliability and quality assurance

i. Growth potential
Full-scale soft mockups of critical areas of the space shuttle configu-
ration and scale models (1:96) shall be constructed for use as engineering
aids, These critical areas shall be delineated in the proposal made by
the contractor,
During fulfillment of this task, identification of new hardware, software,
and modifications or additions that are made to existing flight hardware

and to existing ground facilities and equipment shall be provided.
Preliminary system designs for flight hardware should be developed to
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level 6 (assembly}. Preliminary systems designs [or aew items of
ground equipment should be developed to level 5 (subsystem).

In support of the preliminary design activities, structural, stress,
thermal, dynamics and control, docking, aerodynamic, reliability,
safety, maintenance, reusability, etc., characteristics for all
mission phases shall be analyzed. The minimum amount of ground
testing shall be performed which is necessary to assure that the
recommended configuration can be developed without program delays.
This includes wind tunnel tests on configuration models to establish
characteristics such as aerodynamic stability, loads, heating,
guidance and control characteristics, etc.; special testing on thermal
protection system elements and unique structural elements, or other
testing as required. Initial effort will be directed toward the identi-
fication of testing effort required to be conducted as a part of Phase
B. A report thereof will be submitted as a part of the Phase B

study plan and updated as required at subsequent formal reviews.

4.5 _' Configuration Preliminary Verification

The contractor shall, at the end of the Phase B study,
provide to NASA the wind tunnel models of the preliminary design
configuration used for the wind tunnel testing called for in paragraph
4.1.5. These models shall be used by NASA for evaluation of pre-
dicted aerothermal characteristics. Should NASA require additional
wind tunnel test models, these requirements shall be the subject of
separate negotiations.

4.5.1 . "Structural Test Program

_ In addition to the structure/TPS investigations called
for in paragraph 4. 2.1 and 4.2.3, the contractor shall propose, in
accordance with the schedule given in Appendix F, a test program
of major structural subassemblies. All test set-ups, facilities,
fixtures and any other itehis needed to accomplish this shall be
identified. These tests should be priority ordered such that supple-
mental NASA funding could be directed at the critical areas. The
intent of this test program will be to provide data for design purposes
and to verify the design concepts being proposed.

4.6 Supporting Research and Technology
During the course of the Phase B study work the co

tractor shall identify and define the technology which would furthe:
_enhance his design, or decrease development risk, The contracto-
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shall submit to NASA his need for technological data and indicate

the specific range of data requirements needed to support the space
shuttie design effort,

4,7 Program Acquisition Pian

The contractor shall prepare and provide NASA with a pre-
liminary program plan for the space shuttle development and operations
program. This plan shall reflect the result of analyses to identify
cost drivers, trade-offs and innovations, both in technology and ways
of doing buisness, to obtain a minimum cost program. The analyses of
these trades will be used by the contractor to reduce cost of design and
operationzl concepts throughout the Phase B study. The program plan
shall place special emphasis on those areas of the program which are
major cost drivers. This plan shall include, but not be limited to,
the areas identified in paragraphs 4.7.1 to 4.7.7 of this section and
Appendix D.

4,7.1 Program Management Plan

The program management plan.shall depict the approach
to management recommended by the contractor. The plan shall include
the program management activities required to adequately conduct the
program.

4,7.2 Engineering and Development Plan

The engineering and development plan will depict the
approach to the design effort adopted by the contractor, Overall system
performance, design verification, evaluation of the technical adequacy of
interfaces, design and performance integration, and analysis and evalu-
ation of development tests will be included in the plan.

4.7.3 Operations Plan

The operations plan shall contain recommendations made
by the contractor régarding ground and flight operations. The plan will
include a description of all ground operations from landing to launch and
will identify all requirements for flight operations including communi-
cations, operating and control procedures (including automation) of the
tracking and data acquisition nefwork. A plan for using data relay
satellites will also be included. The primary emphasis for this plan
should be directed to the new operational aspects of the space shuttle
and their effect on vehicle design. This plan shall include obtaining,
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utilizing, storing, and disseminatling test and operational data gener-
ated during the program. The intent shall be to provide a method
whereby data generated during the development and qualification pro-
arams can be utilized in establishing the operating regime and capa-
bilities of the system and subsystems, as well as providing a source
of data to be used in the determination of operational aspects of the
progranm.

4.7.4 Facility Utilization and Manufacturing Plan

) This plan shall be limited to the major manufacturing
problems which will be involved in producing the space shuttle, and
solutions to these problems will be proposed. In addition, new facili-
ties requirements shall be identified and justified by analytical studies,
The plan shall identify all major facilities required for the space shuttle
development, test, manufacture, and operation.

4,7.5 Test Plan

The test plan shall describe an overall test program with
the objective of achieving operational flight status for the space shuttle
for substantially lower costs than in previous space programs. The test
plan shall identify and evaluate test facility requirements, 'The test plans
should delineate vendor test programs, the preinstallation test program,
system buildup test programs, and integral vehicle test programs. The
test plan should include the purpose, estimated time, and test equipment
to be involved in the testprogram. Unmanned operations for early
test flights shall be considered. Through a careful review of ‘past pro-
grams (including high performance aircraft programs) and projected
technology, the contractor proposed test and checkout plan should clearly
show reduced costs compared to previous programs. Increased auto-
mation and standardization of test devices is desired, and the design
of complex electronic, special-purpose ground support equipment should
be avoided.

4,7.6 Logistics and Maintenance Plan

The contractor shall develop a plan for logistics and main-
tenance. This plan shall identify maintenance and logistics requirements
necessary to support development, test, and operations of the space
shuttle program. This evaluation shall be accomplished in sufficient
depth to identify requirements which significantly affect feasibility and
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4.7.17 Program Cost and Schedule Estimates Plan

The contractor shall provide cost estimates for the

space shutile program at the levels and in the manner prescribed in
Appendix D. :

2.0 PHASE B STUDY MANAGEMENT

Phase B Study Management shall be in accordance with
sections 5.1 to 5.7 of this document.

2.1 Participation of NASA and DOD

The scope of this definition task requires that several
NASA centers, USAF, contractors, and other organizations be involved
in the task implementation. The NASA will arrange for and coordinate
all visits and interchange of information between the contractor and
other organizations.

The NASA will participate in the program definition study at any time
and to the extent deemed necessary to assure satisfactory direction,
emphasis, and progress. Informal discussions and formal reviews will
be arranged (as outlined in seetion 5.3 of this document) by NASA. The
purpose of such meetings is to review the progress of the study, to
provide the contractor with supplementary information, and to provide
any guidance and redirection that may be required.

To fully accomplish the Phase B Study, NASA currently contemplates the
award of up to three parallel contracts. The plan for administering the
contracts is to place contractual responsibility for one or more total
systems studies at the Manned Spacecraft Center (MSC) and one or more
total systems studies at the Marshall Space Flight Center (MSFC). The
choice of contract assignment will be at the Government's option only.

The respective Centers will designate Contracting Officer Representatives
to provide the technical surveillance and interface coordination which

will be required during the contractor's performance. The contracts

will be performed concurrently over the eleven-month period.

During the Phase B study effort both MSC and MSFC will be responsible
for the technical direction of that part of the total system for which the
Center will assume ultimate responsibility in later phases of the pro-
gram. In this regard MSC will provide technical direction of the orbiter

element, with MSFC providing technical direction of the booster element
of each of the total systems contracts regardless of whether it (the
Center) hoias overall responsibility for that total systems contract. The
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Program Study Office located at each Center will contain an integration
eroup that will be composed, in part, of personnel from the other
Center. Elements of these integration groups will also work with an
inlegration team reporting to the Office of Manned Space Flight, NASA
Headquartiers. )

2.2 Contractor Management

The contractor shall assign a full-time study manager
to the project. The study manager shall be delegated approp riate
authority and shall be assigned the responsibility to accomplish the
requirements specified in the contract. The study manager shall be
assisted by a full-time staff. This staff shall be structured to have a
clearly identifiable manager for each of the vehicles (orbiter and
booster) so as to interface efficiently with the NASA technical manage-
‘ment team. Appointment or reassignment of all key personnel will
require NASA concurrence,

Before work on the project is begun, the contractor will meet with NASA
for an orientation briefing to discuss details of the work to be accom-
plished and the method of approach adopted by the contractor. At this
orientation, the contractor and the NASA will review the negotiated study
plan which shows the functional and t{ime phased flow of tasks and sub-
tasks, the man hours planned for each task and subtask, proposed sub-
contracts, and suitable milestones, The key personnel who are to be
assigned to the study will be present at this orientation meeting and will
be expected to discuss detailed plans for their respective areas of
responsibility.

5.3 Technical Performance, Review, and Evaluation

Throughout the duration of the contract, special working
sessions, informal reviews, and special conferences will be held at
times and places to be determined by NASA. Regular infom 2l monthly
reviews of technical progress will be scheduled.

The contractor will present formal reviews as required. These reviews
will probably be required at the end of the third, sixth, eighth and
eleventh month of the study.

5.4 Preparation and Release of Documentation and Software

A list of interim reports, final reports, and other de-
liverable documentation to be provided by the contractor is contained
in Appendix D. All computer programs, program documentation, and
instructions developed in connection with this study shall become the
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property of NASA and shall be prepared in accordance with written
instructions from the NASA.

The contractor shall obtain approval from NASA prior to release of
data, publication of articles, or release of any information resulting
from this study.

In the area of documentation and procedures, the contractor shall

review all applicable documents and directives and make recommendation
for significant cost effective modifications in achieving the stated objec-

- tives of the documents as appropriate to the space shuttle program.

Upon approval by the NASA the documents as modified shall be imple-
mented.

5.5 Subcontracts and Supporting Contracts

The contractors shall cooperate and participate in the
exchange and integration of information with other Government con-
tractors performing supporting studies. This coordination and inte-
gration activity will be as specified by NASA and will include reports,
presentations, conferences, and other special meetings.

2.6 Data Management Requirements

The contractor shall furnish all data items identified
and described on the Data Requirement List (DRL), NASA Form 1106,
Appendix D. The data items shall be prepared in accordance with the
Data Requirement Description, NASA Form 9, Appendix D.
Wherever practical, the contractor's internal documents shall be used
to meet the requirements specified in the applicable DRD., Unless other-

wise specified, internal documents shall not be retyped or reprinted
prior to submission or use.

5.7 Reports

The contractor shall submit a Phase B Final Report for
the shuttle system prepared in accordance with Appendix D.

The contractor will submit monthly progress reports in accordance
with Appendix D.

=AY,
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APPENDIX A

BASELINE SYSTEM REQUIREMENTS

The following characteristics shall be considered as
baseline system reguirements. Variations from these base~-
line requirements should be identified by the contractor in
the event improvements in mission capability and/or reductions
in cost could be achieved.

Vechicle {(B-Booster

Systems Requirements {O-Orbiter
i. Fully Reusable Two {(2) Stage Vehicle B, ©
2. Vertical Takeoff; Horizontal Landing B, O
3. No Propellant Cross Feed B, O
4, Aerodynamic Crossrange: Configuration (s) Q

for low crossrange (approximately 200 n.mi.)
and high crossrange {approximately 1500 n.mi.)

O

5. Gross liftoff weight - 3.5 million pounds B,

6. The cargo bay shall be sized to have a clear 0
volume of 15' diameter X 60°' length.

7. A maximum payload capability shall be provided 0
to the Space Station orbit and return. The
vehicle must also be capable of flying up or
down with lighter payloads.

8. 400,000 pound sea level thrust bell-type B, O
engines will be baselined in both the orbit-~
er and booster stages as further defined in
CEI Specifications, DCN 1-0-21-00001.

9. Sequential Ignition B, O

10. Intact abort capability will be provided. B, O
This implies the capability of the booster

and orbiter to separate and continue flight

+to a safe landing; the orbiter to land with

a full payload.

O
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11.

12.

13.

146

15.

16.

17,

18.

19.

Systems Requirements {continued)

_ A Booster/Orbiter life of 100 missions

will be provided with a cost effective
level of refurbishment and maintenance.

The weight of passengers and removable
provisions for passengers is charged
to the payload.

All vehicle stages shall be capable of
ferry flights between airports. Pro-
visions for strap-on engines and/or
auxiliary tankage may be considered.

The Booster and Orbiter shall be base-
lined to have go-around capability.

The Booster shall be capable of returning
to the launch site.

The .Booster and Orbiter shall each have
a two (2) man flight crew.

Propellant shall provide 1500 fps in
excess of the amount required to obtain
the referenced injection orbit. The
tanks shall be sized to provide for a
2000 fps delta V capability.

The Orbiter crew and passenger environment
shall be shirtsleeve.

Systems sensitivity to loading of fluid
consumables shall be minimized.

_SAE-
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APPENDIX B
MISSION REQUIREMENTS

The following mission reguirements are presented to provide
initial direction for the Phase B study. Continuous refine—
ment of these requirements may be provided to the contractor
by the NASA throughout the duration of the contract. Table
B~1 contains a general description of the missions and mission

requirements that have been identified as being of major
interest in future space program planning.

The following nominal conditions have been selected, from the
mission matrix discussed previously, as the shuttile baseline
regquirements: '

1. Mission duration: At least 7 days of self-sustain-
ing iifetime shall be provided for the mission duration. For
missions in excess of 7 days the welght of the expendables
shall be charged against the payload.

2. Design reference mission: The reference mission to
he used in designing the space shuttle is a iogistics re-
supply of a space station Or space base.

3. Reference injection orbit: The reference injection
orbit shall be 50 X 100 nautical miles. :

. 4. Reference injection orbit AV: 1500 fps of usable
AV capability in excess of the amount regquired toc attain the
reference indecticn orbit shall be provided.

5. Design reference orbit: The reference orbit to be
used in designing the space shuttle shall be a 270~nautical-

mile circular orbit, with a 55© inclination. For purposes of
performance calculation the vehicle shall be considered to bé
jaunched from a lattitude of 28.5 degrees North.

Zas
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MISSION CHARACTERISTICS

MISSIONS ] SPACE STATION/ | PLACEMENT AND DELIVERY OF DELIVERY SATELLITE SHORT
ORBITAL BASE LOGISTICS RETRIEVAL OF PROPULSIVE OF SERVICE & DURATION
CHARACTERISTIC SUPPORT SATELLITES STAGES & PAYLOAD § PROPELLANTS § MAINTENANCE | ORB. MISSION
ALTITUDE (N. ML) 200 - 300 160 ~ 800 100 ~ 200 200 ~ 300 140 - 598 100 ~ 300
INCLINATION {DEG.} 28.5-90 28 5-3UN SYM. 28.5~5% 28.5-55 28.5-5UN SYM. 28.5-90
ON-ORBITAV (tosp Fps)t 1 -2 1-5 ¢ i-1.5 -2 1~5 12
ON ~ORBIT STAY .
TIME (DAYS) 7 | 7 Fa 7 715 7~30
v - g iy
CREW 2 2 2 2 z 2
co | PASSENGERS (MIN.) ROTATE 2 L2 2 4 12
- 50 MEN/GQTR
" ) ' - -
' DISCRETIONARY
PAYLOAD
WE;&H? {1% {.BS«} *?ﬁf{ﬁm - hd o e 40 e 0 A ot e i
VOLUME (1000 EFT.9) 510 10 10 5-10 46
CRITICAL DIMEN .
DIA. FT.) -1 15 15 5 i3 i5

N

* INCLUBE PASSENMGERS
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DESIRED SYSTEM CHARACTERISTICS

The desired systenm characteristics listed below are presented
to provide initial direction for the Phase B study. The con-
tractox shall evaluate these desired system characteristics
and shall recommend revisions where improvements in cost and
effectiveness would result. Continuous refinement of these
characteristics will also be provided to the contrachor
throughout the duration of this contract. For convenience,
the following tabulation of characteristics has been grouped
under three headings: ©Progmam Characteristics, Vehicle .
Characteristics, and Operational Characteristics; however, it
should be noted that each item applies to the total system.

Program Characteristics

1. Costs will be reported using the design reference
mission and should not include payload costs. &
communication satellite system is assumed to be
available and shall not be costed in the program.

2. The'calendar vear 1972 will be used as the
materials technological base.

3. IOC baseline is the second half of 1877.

4. Flexibility shall be maintained to incorporate
technology advancement and alternate missicns.

5. Launch rates will vary from a2 wminimam of 25 o a
maximum of 75 per year. Cost estimates shall
be developed for two launch rates: 25 and 75/year.

Vehicle Characteristics Vehicle ([(B-Booster
: QO=0Orbiter

l.  The vehicle shall have a two-man Flight B, O
crew and shall be flyable under
emergency conditions by a single crewman.

2. Provisions shall be made for deployment o
., and boarding of a cylindrical payload of
the size specified in Appendix A of this
document., )
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APPENDIX C
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SPACE SHUTTLE SYSTEM PROGRAM DEFINITION (PHASE B)

DESIRED SYSTEM CHARACTERISTICS
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Vehicle Characteristics {continued)

3.

4.

10.

The crew environment shall be shirt- B
sleeve. ‘

¥
The space shuttle shall have an internal,
sealable tunnel with a standard inter=-

face between the crew compartment and
unpressurized payload bay.

The space shuttle crew/passenger
compartment atmosphere and total pressure
shall be compatible with the space station
and space base.

Systems shall be designed for a minimum B,
of maintenance with ease of removal and
replacement; maximum use of aircraft

design practice will be used.

In systems where redundancy is needed, B,

+the space shuttle systems shall be

developed to provide redundant full
mission capability and shall aveid
minimum-requirement, minimum performance
backup system concepts.

The space shuttle system shall provide B,
for safe mission termination in the

event major malfunctions occur during
prelaunch preparations and subsequent

to lift-off. The desired safe-mission-
termination capabilities should allow for.
crew and passenger egress prior to lift-

off and for intact separation of orbiter
from booster following lift-off.

Multiple redundance system techniques B,
that minimize or eliminate system

transients caused by system component
failures shall be adopted.

All subsystems shall be designed to fail B,
operational after the failure -of the most
critical component and to fail safe for

crew survival after the second failure.
Electronic systems shall be designed to

fail operational after failure of the two
most critical components and to fail safe
for crew survival after the third failure.
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vVehicle Characteristics (continued) Vehicle

11. Boost stages should be designed for B
manned operations, but capable of oper-
ating in an unmanned mode.

12, Vehicle preflight and inflight check- B, O
out systems should be on-board,
consistent with short turn-around
and low cost operations.

13. The vehicle shall be designed for B, O
maximum on-board control, using on-
board and ground capabilities as
appropriate to maximize operational
flexibility and minimize ground
mission operations consistent with
low cost.

. 14, Guidance and navigation functions shall B, O
be performed on-board, using ground and
other navigation aids when appropriate.

The guidance and navigation system
shall ‘-be unrestricted in attitude.

15. A three-axis translation system and a B, O
three~axis attitude control system is
required. These systems shall be
designed to minimize cross coupling
which may result from normal operation
and from potential failure mcdes,

16. The space shuttle system shall be B, O
capable of remote or pilot-controlled
‘landings. The automatic landing cap-
ability should permit landings under
FAA category II conditions. Autopilot
systems similar to systems used in
commercial aircraft shall be included.

17. The vehicle shall incorporate on-beoard B, O
provisions to quickly and easily place
the space shuttle in d safe condition
following landing. kS

18. Survivability against hazards from 0
radiation as specified in Joint DOD/NASA
Survivability Characteristics document
(s) dated 16 June 1969.

19, Hydrogen will be baselined as fuel for B, O

the air breathing engines.

42



Operational Characteristics

1.

10,

Space shuttle launch sites may be
located at KSC, Western Test Range
or an in-land site.

All-azimuth launch capability

The wvehicle trajectory load factors
should be a 3g capability for
passenger—-carrying missions.

The launch pad, the primary landing
site, and the servicing facility
shall be in the same general location

The space shuttle shall have minimal
assembly and checkout requirements
at the launch pad.

Use of specialized facilities

(i.e., clean room, altitude chambers,
etc.) shall be minimized. .
Cargo elements containing hazardous
material shall have self-contained
protective devices or provisions
against all hazards.

A variety of self-sustaining payload
types shall be included in the payloa
integration. Prelaunch payload inte-
gration procedures similar to current
air-cargo carrier operations are
desired. In general, payloads should
be loaded prior to moving to the
launch pad.

Limited transfer of cargo shall be
possible through the personnel transfer
hatch.

The vehicle shall be docked to the space
station or space base, and docking to
accommodate personnel and cargo transfer
should nominally be accomplished in a
single operation.

s F//
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Operational Characteristics (continued) Vehicle

1i. Personnel and cargoe transfer shall 0
nominally be intxavehicular activity.

12. For logistics missions, personnel and B, O
cargo transfer will be by intravehicular
activity. EVA capability should be
provided at the expense of the allocated
paylocad weight. The design of the
vehicle should not preclude EVA
capability.

13.- The space shuttle shall be designed B, O
to lift~off withHin a 60~second launch
window for all launch azimuths.

14. PFor the design reference mission, the B, ©
Space shuttle shall be capable of
launch from a standby status within
two hours and nominally would be
launched at the next acceptable in-
plane opportunity. The vehicle should
be capable of staying in a launch
status until the second in-plane launch
opportunity. The system must be capable
of accommodating the time between
insertion and rendezvous for a worst
case phasing situation. The orbit
maneuver seguence should not be con-
strained by systems limitations.

15. - By using ground facilities and other aids O
when appropriate, the space shuttle shall
be capable of accomplishing rendezvous
with a passive target.

16. Systems sensitivity to weather conditions B, O
during assembly, checkout, and launch
shall be minimized.

17. The opportunity to return to a pre-~ 0
selected site shall be available at
least once every 24 hours or at more
frequent intervals for the high cross-
range configuration. By using alternate
gites, more frequent emergency returns
will be possible.
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Operational Characteristics (continued)

18.

19.

20‘.

21.

22.

23,

24,

25.

26.

27.

Hypersonic 1ift-drag ratios will be
referenced to conditions at a Mach
number of 20 and at an altitude of
200,000 feekt.

The space shuttle elements shall have
the capability to land hoxrizontally
on runways no longer than 10,000 feet.

Landing characteristics and handling
gualities shall not regquire skills
more demanding than those required
for operational land-based aircraft.

Visibility from the cockpit during
landing shall be comparable to high-
performance aircraft standards.

Total space shuttle turn-around time
from landing to launch readiness
should be less than two weeks. The
removal and replacement time shall be
minimized with on-board checkout and
module accessibility.

All-electronic displays and controls
should be used, wherever practicable,
to replace toggle switches and
electromechanical gages and motors.

The space shuttle shall be capable of )}
operating within the cargo range from
zero to maximum capability.

Service lines at the launch pad should
be minimal, preferably only for the
main propulsion systems propellants.

Maximum use of existing standards for
the selection, design, packaging and
integration of hardware should be
employed, consistent with program
operational requirements.

Any peculiar GSE reguired to support a

remote site landing should be packaged
in a manner to be easily flown into

the site.
45 c:éggféaigld
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APPENDIX D

SECTION 1. INTRODUCTION

This appendix specifies the contractual data requirements for the
Space Shuttle System Definitlion Phase Contract. IData are
gscheduled for submittal to NASA in conjunction wilth and in
response to applicable task requirements contained in the
contractual statement of work. The contractor may suggest
additions, deletions, or changes to the contract data. require-
ments in response to the contract RFP and during performance

of the contract. Upon contract award, the negotiated DRL shall
be the governing document for the submlttal of data to NASA,

The Data Requirement List (DRL) and supporting Data Requirement
Desceriptions (DRD s) provide NASA and 1ts assoclated Contractor(s)
with a program control system affording the necessary management
visibllity for effectlve Program Management, The system also
providesa an effective method for the identification, definition,
acquisition and accounting of deliverable technical and management
documentation. The Data Management System provides the means

for procurement of only that data absolutely essential to
accomplighing the program mission.

Short form Instructions for completling the DRL form are shown in
Flgure 1. This information is provided to explain the coding
system used on the DRL for identlfylng the type of data required
{it.e., for approval, review, information only), inspection
acceptance requirements, frequency of submittal, ete. The cost
information blocks (12 through 21) are not applicable unless so
specified in the RFP,
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DATA REQUIREMENTS LIST (DRL y
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REPRG  AND' DEVELOP
IEMARKS 10 AS OF DATE DELIV COST CDST
11 _coPies 21 REMaRxS:
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For more explicit instructrons in completing thiv farm, sce MSF DRL Preparation Standard, DMO18-016-1 -
SHORT FORM iNSTRUCTIONS FOR COMPLETING NASA FORM 1106 -
GENERAL ‘
NASA Fotms §1¢6 and 1106 1 conldin two separate segtions plus heading wiermation Sommen 7. FREQ. OF SUBM.~{Continvad)
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2.1

2.2

2.3

SECTION 2, GENERAL REQUIREMENTS

Preparation of Data. In response to the .Phase B Definition Contract
requirements, the Contractor shall deliver data to NASA in accordance

with the Data Requirements List and supporting Data Requirements De-
scriptions specified in section 3 herein. )

Subcontractor and Other Data Requirements. The prime Contractor shall
state contractually to vendors and subcontractors that they make all
requests to the prime contractor for data needed in the satisfactory
accomplishment of their contracts, The Contractor shall validate and
fulfill these requests, if appropriate, where the request concerns his
or other Contractor data, When subcontractors are employed, the con-

"tractor shall also state contractually to his subcontractors the require-

ment that program data shall be furnished directly to the NASA Contracting
Officer, when requested, : .

Reference to subcontractor data in the Contractor's responses are per=
missible, providing the references are adequate and include such identi-
fication elements as title, number revision, etc,, and the referenced data
is supplied with the response document. )

When a document to be referenced would only be applicable to a minor or
limited extent, the Contractor shall make every effort to include applicable
requirements and avoid direct reference, All referenced documents shalil

be made readily available to the cognizant center agency upen, request. Insof.
as practicable, the Contractor's internal documents shall be utilized to
meet the requirements specified on the DRL,

Any detail documentation generated within the normal course of the con-
tracted work and not a part of the data required by the DRL shall be made
available in accordance with the Data Requirements clause of the Basic
Agreement applicable to the contract. i

Data Identification, A1l data shall be organized into a series of numbered
documents and shall reference the assigned contract number(s). All data de-
livered, except drawings, Engineering Change Proposal (ECP's) etc,, shall be

clearly marked with the following information:

(&) Contractor name and address, including organizational segment generatin
the data.

(b) Title of publication

(¢) Date of publication

(d) Contract number .

{e) DRL number and line item number.

Type 1 documents shall be clearly marked "Preliminary-NASA Appfoval Pending"
or "Approved by NASA", as appropriate,

Sources of information contained in Type 1 and Type 3 documents shall be
referenced by title, author or publigher and page or section,
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2.4

2.5

Documents that satisfy the requirements of more than oneé lineé item
shall reflect all applicable line item numbers. Successive issues or -
revisions to data shall be identified in the same manner as the basic

issue,

ance of Data, Revisions o documentation may be accomplished
either by individual page revision or 2 complete reissue of the document
with the exception of drawings which -shall be revised in accordance
with minimum Configuration Management Requirements.

Individual page revisions shall be made as deemed necessary by the con-
tractor or a8 directed by the Contracting Officer.

The document shall be completely reissued when in the opinion of the
contractor and/or Government the decument has been revised to the ex-
tent that is unusable in its present state, or when directed by the
procuring Activity. When ccmplete reissues are made, the entire con=
tents of a document shall be brought up to date.

- Changes of & minor nature such as typing errors, misspelled words, ete,

shall only be made whenever a technical change is made, unless the
accuracy of the document is affected.

All revised pages shall be identified by placing a revision symbol, and
date in the upper right-hand corner of the page. Each document shall con-
tein a log of revised pages that will identify the revisions status of
each page with the revision symbol, The list shall follow the table of
contents in each document. The line or limes revised on a given page
shali be designated by the use of a vertical line in the margin of the
page, and the change authority shall be indicated adjacent to the change.

In preparing Type 1 and Type 3 data that will require periodic revision,
the Contractor shall prepare initial documents using refastening method so
that pages may be deleted end/or imserted, When the original document is
so prepared, the Contractor need not submit the entire document but shall
submit revised, amended, or additional pages as appropriate. Accompanying
these pages will be an instruction page detailing the exact means for’
effecting the revision or amendment,

The provisions of this paragraph do not apply to specifications in drawing
format or end item drawings. These documents have an established procedure
for the processing of amendments and revisions.

Printing Requirements. Printing of final reports and data in book format’

shall be in accordance with the following general specifications:

(a) Method of reproduction -=- offset.

(b) Finished size -~ 8%" X 11",

(c) Paper -~ 60-pound opaque book.

(d) Covexr -- litho cover stock.

(e¢) Pages will be printed on both sides, blank pages will be avoided when
possibie.

(f) Oversize pages will be avoided when possible, but if necessary will
be folded to B%" X 11",

(g) Additional color shall be used only upon approval by the COR.

(h) Binding shall be the most economical method commensurate with the size

of the report and its intended use,
2 /T



3.2

APPENDIX D

SECTION 3 - DATA REQUIREMENTS

Data Requirements List. NASA FORM 1106, DRL-MO10
identiflies data line item requirements having specific
delivery schedules. However, additional submlttals
may be required to meet contract requirements; 1.e.,
the Proposal Package contains numerous types of data
which may be required by ‘-NASA to be submlitted sepa-
rately on an "As Required” basis as determined by the
Contracting Officer. '

Data Requirement Descriptions. NASA FORM 9, having
specific identifying numbers (entered in block 2 of
the DRD and the DRL) and describing in detail the
data to be submitted, follow directly after the DRL,
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ATTACHMENT NUMBER

EXHIBIT NUMBER

DATA REQUIREMENTS LIST (DRL)

RESPONDENT

PREPARATION DATE
2 February 1970

CONTRACT/RFP NUMBER 10-8L PROJECT/SYSTEM , PAGE
BRLTORRER -9323 Space Shuttle System Program lnE\ff;DNs
Definition (Phase B)
MO10 - N2 Pebruary 1970
1 2 E] 4 [ L] 7 raca 1°
l'r:;:d"fm, DRD HUMBEN TITLE oFrnN TYPE SL?:H SJ::“I’IE:!I_-AL
@ REMARKS 10 AS OF DATE
1t COPIES
1 2 3 i - - - : TxpelB HO,
1 | MAO1OM Plan, Phase B Study NASA 1 AR AR
’ Submit Phase B Study Plan for approval at the Orientation meeting prior to beginning :f
work (10 copies). - —T
Submit updated Phame B Study Plan when changes are made (10 copies).
Reference, Statement of Work, Paragraph 5.2. PRINYT 10
1 2 a 4 1 .Y 7 8 I
2 ™O03M Plan, Phase B Test NASA .11 AR AR
@ . 10
xSubmit as a part of the Phase B Study Plan at Orientation meeting for approval, T comis
#Submit summary end changes with Monthly Progress and Status Report. <% Ta
Submit results accomplished in final reports®
Reference, Statement of Work, Paragraph 4,1, 4,4, 4.5
* z 3 ) . ] [ [ 7 3
3 MAO20M Reports, Project Progress and Status NASA 3 AR| AR
9 16
Submit Monthly Progress Reports for each 30 day cutoff date within 15 days after cutoff i ceoc
date., i.e., inltial submittal 45 days after contract go-ahead;monthly thereafter, A 0
PRINT 50
1 i 2 Fl A 7
4 | MaceM Report - Monthly Status, Mass Propert1e¥ NASA "3 f AR
' Submit Monthly Progress Reports for each 30 day cutoff date within 15 days after = —
cutoff date, l.e., initial submittal 45 days after contract go-ahead; monthly. there- Py a
after .
Raeferenace. Statement of Work, Appendix E, PRIﬁT 24




DATA REQUIREMENTS LIST (DRL) PRL NUNBER: | REvisen FAGE
{(CONTINUATION SHEET) MO10 12 February 1970 2 of 5
5 | SEQO6M Aerothermal Wind Tunnel Data NASA . AR [
¢ ’ )
Submlt data immediately upon acquisition and reduction to coefficlient form. TR —
A B
Reference, Statement of Work, Paragraph 4.1.5. PRI 1D
[} 2 a -] [] 7 L |
6 SEOO3M Documentation, Propulsion Tradeoffs NASA 3 AR} AR
Submit preliminary tradeoffé 90 DAC (20 copies). T g———
Submit updated tradeoffs 180 DAC {20 coples). Y 5
Submit final tradeoffs 360 DAC.*
Reference, Statement of Work, Paragraph 4.3, PRINF 200*
REPRD 2
' 2 3 s Y 7 . .
7 TMOOUM Proposal, Major Structural Tests NASA AR{ AR
., Submit within 90 DAC. e
() ] - A B
Reference, Statement of Work, Paragraph 4.5. SRINT 20
8 MAQ22M Report, Technology Requirements NASA 53 ) 7AR )
Submit Quarterly Technology Requirements Reports by the 20th day of the final month 5 cortes
of each calendar quarter. x E
Ref'erence, Statement of Work, Paragraph 4.6, PRINT 5(
‘ " REPRO 2
3 - -] ? B
9 CMOO9M Documentation, Interface Control NASA 3 AR AR
k] ’ . 19
Submit ICD's and changes as generated. T comes
Submit preliminary ICD's 180 DAC {50 coples). A ®
Submit final ICD's 360 DAC.*
Reference, Statement of Work, Paragraph 4.4, PRINT 20
REPRO 2 |

NASA FORM 1106-1 {REV. 12-68)

PREVIOUS EDITIONS OBSOLETE
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Reference, Statement of Work, Paragraphs 5.0 and 5.3.
] 2 3

5ATA REQUIREMENTS LIST (DRL) ~ ToRL vumsER: REVISION; FAGE
(CONTINUATION SHEET) MOl10 . |12 February 1570 30f5
1 2 - ] 5 7 3
10 | SEOO4M Report, Design Date Book ' NASA 3 AR|* &R
Submit Design Data Book as requested (5 coples). T
Submit Deslgn Data Book 360 DAC.* . ry B
Reference, Statement of Work, Paragraph 4.1. PRINT 20*
1 2 3 4 7
.3 6 &
11 MAO1BM Report, Review and Status Meeting NASA 3 ! ARl AR
?
Submit brochures and vliewgraphs at time of meetlngs. {One set of viewgraphs and slides TR
for interim meetings and|4 sets of viewgraphs and slides of final review,) ry 5
Submit minutes and action items 15 days after meeting (20 copler).
*Brochures

A 13 -]

Fﬂ&ﬂ' TODE
'.r!"n . g

12 MAO16M Reports, Phage B Final NASA 3 A AR
o Submit Preliminary Part 2 data 2U0 days after contract go-azhead (DAC) (100 copies). 10
& Submit drafits of Part 1 330 DAC (20 coples) for approval,*# 1 comies
Final submittal 360 DAC.* . :
Print 500 Part 1 and 350 Part 2 [REPRC 2%
; z 2 L -] 7 a
13 MAO1T™ Document, 'Program Management Plan NASA 3 AR AR
(P&x’tial Final Report -~ Part 3) ::‘) CORIES
Submit Program Management Plan 240 days after contract go-ahead (DAC) (100 coples). & 5
Submit final document 360 DAC.*
. REPR) 2%
: Reﬁfrence, Stateme?t of Werk 4.7.1 4 5 , 7 ?R I 35D
14 SEOQ1IM Document, Engineering & Development Plah  NASA 3 AR AR
* (Partial Final Report - Part 3) 5
Submit E?gineering and Development Plan 240 days after contract: go-ahead (DAC). (100 T ma—
coples). N B
Submit final document 360 DAC,¥
y REPRO 24
Reference, Statement of Work 4.7.2. PRINT 350
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L) DRL NUMBER: REVISION: PAGE
DATA REQUIREMENTS LIST (DR
(CONTINUATION SHEET) MOl0 12 PFebruary 1970 4 of 5
1 2 . a L ] a 7 a
15 MPOI1CM Document, Operations Plan NASA 3 AR AR
10
(Par'tial Final RepOl"t - Part 3) 1 eperies
Submlt Operations Plan 240 days after contract go-ahead {DAC) {100 copies). = 2
Submit final document 360 DAC.* ’
REPRO 2%
Reference, Statement of Work 4,7.3. 5R ﬂ 350
1 2 a 4 ] [ 7 -
16 T™OQOO1IM Document, Faclllity Usilization & Manufadturing NASA 3 AR AR
3 PIan 1o
(Partial Final Report - Part 3) T cories
Su?mit Facili?y Utilization & Manufacturing Plan 240 days after contract go-ahead (DAC) [f e
100 coples).
Submit final document 360 DAC,.* REPRG 2%
Reference, Statement of Work, Paragraph 4.7.4. PRING 350
17 TMGO2M Document, Prelimlnary Test Plan NASA 3 AR AR
g9 10
(Partial Final Report - Part 3 ' copizs
% Submit Preliminary Test Plan 240 days after contract go-ahead (DAC) (100 copiles). N
Submit filnal document 360 DAC,*
Reference, Statement of Work, Paragraph 4.7.5. REPRG 2%
PRINT 350
' 2 ® Document, Logistlcs and ‘ U A b
18 LS001M Maintensnce Plan NASA 3 AR _ AR
-]
{Partial Final Report - Part 3) ’ L
N Submit Logistics and Maintenance Plan 240 days after contract go-ahead (DAC) (100 copies)[ °
Submit final document 360 DAC.*
Reference, Statement of Work, Paragraph 4.7.6. REPHQ 2%
PRINT 340
2 3 - ] L 7 8
! a
19 MFOO3M nggﬁg%gé Bfgﬁram Cost and Schedule NASA 3 AR _ AR
* (Partial Final Report - Part 3) } R—
Submlt Program Cost and Schedule Estimates Plan 240 days after contract go-ahead (DAC) A =
(100 ecopies).
Submit final document 360 DAC,* PRO o
Reference, Statement of Work, Paragraph 4.7.7. RINT 35
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20|  SEO0RM Microfiim ’ NASA 3 AR | AR
Submit preliminary drawings as required for technlecal revlew by COR, 12
Submit preliminary drawings 240 DAC (50 coples). " coeies
Submit final drawings 360 DAC.* . A &
Reference, Statement of Work, Paragraph 4.4. = . MICRO 1
{ REFRO 2
1 PR 21
2 a 4 .4 -] B
21| cMoOTM Specification, GBI Part I : NASA 1 Pr|° aR
* Submit separabe specifications for the booster, orbiter, and all other identifiable end {°
1tems. It coPIES
Submit preliminary specifications 240 DAC (50 copies). A °
Submit final specifications 360 DAC,*
Reference, Statement of Wor, Paragraph 4.k, RINT 20
1 2 3 4 3 & 7 .1 -l
22 CMOOBM Specificatlions, Non CEL NASA 1 AR AR

? <
#Submlt separate specification for the Space Shuttle Systems and all other identlfiable L
o non-CEI ltems. ' - =
Submit prelimlnary specificatlons 240 DAC (50 coples). :
Submit final specifications 360 DAC,#
Reference, Statement of Work, Paragraph 4.4.

COFlET

1 2 3 = 4 5 F - 17
23 SEQO5M Report - Detall Mags Properities NASA 3 AR
¢ 10
Submit report 240 days after contract go-ahead (DAC) (50 coples). T omies
Final submittal 360 DAC.* < B
Reference, Statement of Work, Appendix E. PRIV 35
) REPRp 2
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NATIDNAL AERONAUTICS AND $PACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTIOR

I TITLE 2 NUMBER 5
Plan, Phase B Study : ' MAOIOM /

3. USE d DATE _ -~

Mo define the contractor's planned method of | Feb. 10, 1970
zccomplishing the tasks set forth in the - 5. ORGANIZATION

Statenment of Work. The contracitually Approved
Plan wlll be the primary fechnleal guldeline NASA
&8 well as NASA's program contrel document
for study task @efinitilon.

7. INTERRELATIONSHIP t. REFERENCES

Statement of Work, Para., 5 NHB 2330.1

8. PREPARATION |IMFORMATION

8,1 SCOPE: This Data Requirements Description establishes the
préparation requirements for a detalled study implementation
plan covering the Phase B definltion study requilrements
specified in the RFP Statement of Work. The plan will be an
updated version of the coniractor's proposed study plan
modified to reflect WASA guidance at contract negotlations.

8.2 CONTENT: The plan._shall lnclude. as a minipup.the-followlng
informa tioa- A deseription of planned activities for each
1dentiflable requirement., The plan shall uvtilize flow diagrams,
work breakdown structures, logic networks, matrices and other
similar means to reduce the amount of verbal descriptlve
material. The plan shall be loglcally structured to include all
the program management requirements specified in the statement

of work. Included shall be the following:

e CL TR T ol

}( A, Subcontract FPlan

As applicable-to Phase B, the contractor shall prepare a
subcontract plan which includes: A listing of the make or
buy items, selected vendors, the method of procurement,
procurenent schedules, and procedures by which control will
be exercised ovéer the subcontract effort. The subcontract
plan shall be inecluded in the Profect Manawement Plan.!

¥’ B. Organization Requirements .
The contractor shall designate his program organization and

the key personnel assigned to perform/supervise the contract
task specified 1n this statement of work.
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MAO19M

lan, Phase B Study {continued)

¥ C.

Logic Network

The contractor shall include in. the Project Management
Plan_a loglc netwoerk of activities and events in direct
relation to the Work Breakdown Structure developed,

and in sufficient density to depict his planning,
implementation, and other major milestones type infor-
mation that will provide NASA a clear understanding of
the contractor's plan for accomplishing the requirements
of Phase B work statement, A .description of each logic
network event and activity shall be included o clearly
define the work involved ln the accomplishment of the
event.

Statement of Work (Redundsn? wild pava. & ineh Z JvBFP_:)

Fhe contractor shall define the method of accomplishing
the tasks and subtask requlred by the RFP Statement of
dork. The contractor's definitlion of accomplishment
should include a detailed description of each task,

the responsible contractor's organlzational element, and
planned manpower and/or hours required for each task

shall be presented. Additionally, expenditure of resource
(manhours, materilals, etc.) shall be projected and kept
current in the monthly progresgs reports,

Work Breakdown Structure
The contractor shall develop the Work Breakdown Structure

(WBS) and shall ensure the integration of all technical
and management actlvities within the frame work establishe

‘by the WBS. The contractor shall develop and delineate

the WBS to a level recommended as a manageable unlt for
planning and control,

3.3 FORMAT:

A,

B.

Cover - The cover shall contaln the contractor's name
and address, title of document, date of publication,
contract number, DRI, number and DRL line ifem number.

Title Page - Same information.as cover page plus signature
block for cognizant authority's signature.

Table of Contents -~ Shall 1list major divislons and sub-
divisions of the plan. Each entry shall include page

number reference,
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MAO1SM

Plan, Phase B Study (continued)

D. Introduction - Shall be a concise summarization of the plan
and shall be self-explanatory, presenting such information as
the objectives, scope, technical considerations, accomplish-
ments constraints, etc.

E. Main Body of the Document - Shall present as a minimum the
information required as outlined in content paragraph of this
DRD plus additional data as determined necessary by the
contractor.

¥. References - If required, a list of references shall be included
showing author, title, sources, etc.

G. Appendices - Shall be used when necessary to present supple-
mental or incidental information, detailed tabulatlons or
derivations or graphic representations.

8.4 MAINTENANCE

This plan will be modified to reflect NASA guidance at negotiations
and at the orientation meeting immediately following contract award,
and maintained current with NASA approved changes through the
Phase B contract.

8.5 DELIVERY

Submittal requirements for this data shall be as specified on the Data
Requirements List (DRL}.

F27
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

TLE 7 NUMBER
Plan, Phase B Tast - T™QO3M
USE 4 DATE
16 January 1970
To provide MASA with Phase B test planning for 5. ORGANIZATION
better coordination and avoidance of any ) .
duplication of test. ’ NASA
TINTERRELATIONGHIP &, REFERENCES
Major Structural Test Proposal
Paragraph 4.4 and 4.3 of the Statement of Work

« PREPARATION INFORMATION

8.1 SCOFE: This Data Requirements Description (DRD) establisbes the

preparations requirvements for a Phase B Test Plan for all space shuttle
system/subsysten. tests.

8,2 CONTENT/FORMAT: The Phase B Test Plan shall be a summary schedule
of all test planned, during Phase B, with a supporting concise definitio

of the test, reguirements, funding, and curvent status of each test plam
{Referance Paragraph 4.4 and 4.5)

8.3 MAINTENANGE: The summary schedule plus changes and supporting
information shall be submitted as a part of the Monthly Prograss Report,

8.4 DELIVERY: The submitted requirements shall be as specified in the
Daty Reguirements List (DRL) and 8.3 above.

FI30
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NATIONAL AERONAUTSICS ARD SPACE ADMINISTRATION
DATA REQUIREMEMT DESCRIPTION

b TITLE 2 NUMBER
Report, Project Progress and-Status MAQ20M

3. USE 4 DATE

16 January 1970

To provide customer visibility of significant 5. ORGANIZATION
events occurring during the reporting period
and status of contract schedule milestones and
other significant areas within technical and
administrative disciplines. NASA

7. INTERRELATIONSHIP A §.REFERENCES

8. PREPARATION INFORMATION

8.1 SCOPE: This Data Requirement Description (DRD} establishes the
requirements for the preparation of a Monthly Progress Report covering ’
a description of technical and administrative progress and status in
major and significant activities, leading to the accomplishment of
contractual objectives and correction of problem areas.

8.2 CONTENT: The report shall include as a minimum the following
information:

A, Reporting against master development schedules as they occur
covering a comparison of planned work and milestones for the
past month vs actual accomplishments, Deviations from the
planned work shall be given in sufficient detail to enable NASA
Project Manager to have clear visibility as to the cause and
corrective action.

B. Include listing and description of the planned effort for the
next two months.

C. List the 5 to 10 most significant problems (techmical or
management) in order of importance and give a description of
the proplem and corrective action beilng taken.

8.3 TORMAT: The format and arrangenient of the report may be as determined
by the contractor, Illustrations and photographs shall be held to a
minimum consistent with the information being provided. The report shall
not exceed 15-20 pages. )

8.4 DELIVERY: The reproduction, distribution, and frequency of submittal
of this report shall be as specified on NASA Form 1106, Data Requirements

| 23/
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NATIONAL AERONAUTICS'AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

1 TITLE . ' 2. NUMBER
REPORT - Monthly Status, Mass Properties MAO21IM
"3, USE T 4 z;re. : ]
16 Janua 1970 -
Provides visibility of mass properties &DMMNmAﬂoﬁy T

required to conduct the program,

NASA
7. INTERRELATIONSHIP 5. REFERENCES
Statement of Work, Appendix E SP-6004 (NASA)

8. PREPARATION INFORMATION
This report.shall present the results of utilizing the mass property
control procedures outlined in MIL-M-38310-A and Appendix B.

The monthly status report shall consist of the report elements

' 1dentified in table 1, column 4, of MIL-¥-38310-A with the exception
that the reporting forms ldemtified in the paragraphs discussing
each report element shall be replaced by the reporting forms 1 thru
5> attached or an approved equivalent.

Form 1 - Design Data Statement - Minimum acceptable

information
Form 2 - Summary Weight Statement - Minimum acceptable
information
Form 3 - Detail Weight Statement - Not required monthl)
Form 4 - Sequence Mass Properties Statemenﬁ -
Equivalent computer output acceptable with pri
approval
Form 5 - Summary Mass Properties Statement -

Equivalent computer output acceptable with prier
approval

This report will provide the above data consistent with the phase
of the program.

A
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION -
DATA REQUIREMENT DESCRIPTION

program for study and evaluation of contractor data
and results,

1 TITLE 2 NUMBER
Aerothermal Wind Tunnel Data . SEQOSM
1. USE 4 DATE
. February 10, 1870
To provide NASA with a guide for structuring its 5. GRGANIZATION

NASA

Paragraph 4.1.5 of Statement of Work

T.INTERRELATIORSHIP £.REFERENCES

8.1

8.2

8.3

8. PREPARATION INFORHATION

SCOPE: This Data Requirements Description establishes the preparation
requirements of aerothermal wind tunnel data.

CONTENT: These data shall encompass all wind tunnel aerothermal
studies on the space shuttle candidate vehicles (orbiter, booster and
combination) including force and moment, heating, pressure distribution,
cil flow and other flow visualization studies.

Immediately upon acquisition and reduction of the data to coefficient form
it shall be submitted to NASA as follows:

A. All force and moment, pressure distribution and heating data obtained
at discrete points (such as by use of thermo-couples) shall be sub-
mitted on magnetic tape through a data bank system. such as SAD
SACEK.

B. Reproducible copies of all other aerothermal data {e.g.. oil flow,
. schlieren, phase change paint heating, etc. ).

FORMAT: Standardized formats and procedures for submitting data will

be established by NASA and given to the contractor prior to initiation
of the Phase B study.

EL5
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

b TITLE 2 NUMBER
Proposal, Major Structural Test TMOOUM
3. USE 4 DATE
’ 16 January 1970
To provide NASA Major Structural Test proposal 5. ORGANIZATION

for major structural demonstration test plans
for potential NASA supplemental funding.

NASA
7. INTERRELATIONSH|P ' 6. REFERENGES
Paragraphs 4.4 and 4.5 of the Statement of Work
Phase B Test Plan
_Appendix F et

8. PREPARATION INFORMATION

8.1 SCOPE: This Data Requirements Description establishes the preparation
requirements for a major structural demonstration test proposal during
Phase B. -

8.2 CONTENT /FORMAT: The Major Structural Test Proposal shall be prepared
in response to Paragraph 4.5 and Appendix F of the Statement of Work.

8.3 . DELIVERY: The submittal requirements shall be as specified in the
Data Requirements List (DRL).

23
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NATIONAL AERONAUTICS AND'SPACE ADMINISTRATION
DATA REQUIREMERNT DESCRIPTION

1 TITLE . ’ « 2 NUMBER
Document, Propulsion Tradeoff | SE0OO3M
3. USE 4 DATE

January 1970

To provide \_rehicle'/engines tradeoff data to NASA for ~ . I o
main, auxiliary and airbreathing engines definition
by NASA and engines contractors. .

NASA

7. INTERRELATIONSHIP . REFERENCES

Appendix F

8. PREPARATION INFORMATION

18.1 SCOFE:

This Data Requirements Description (DRD) establishes the.preparation
requirements for Propulsion Tradeoff Data.

8.2  CONTENTS /FORMAT;

The Propulsion Tradeoff Data shall be prepared in accordance with require-
ments of Paragraph 4.3.1 of the Statement of Work and Appendix F. thereof,

8.3 MAINTENANCE:

Substantial changes in data, after initial submission, shall be submitted
to NASA with any supporting information.

8.4 DELIVERY:

The submittal requirements shall be as specified on the Data Requirements
List (DRL) and 8.3 above.
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NAYIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

1 TITLE

2 NUMBER
Reports, Technology Requirements MAOZ22M
3 USE 4 DATE

February 10, 1970

To provide NASA with timely exposition of technology [ s.orGaMiZATION
requirements for space shuttle configurations under
investigation, to serve as guidance in conducting the
Space Shuttle Technology Program. NASA

Paragraph 4.6 of Statement of Work

7. INTERRELATIONSHIP %. REFERENCES

8.1

8.2

8. 3

8.4

8. PREPARATION INFORMATION

SCOPE: This Data Requirement Description establishes the requirements
for the preparation of pericdic reports covering requisite supporting re-
search and technology for the space shuttle configurations under investi-
gation.

CONTENT: The report shall contain as a minimum:

A. Identification and definition of those items of technology which are

critical or pacing to a particular design, would further enhance the
design, or would decrease the development risk involved with the
design,

B. Statement of the need for technology data, indicating the specific
© range of data needed to support the space shuttle design effort and
‘the desired schedule of technology input to the contractor.

FORMAT: The format and arrangement of the report may be as deter-
mined by the contractor. The report shall be concise, presenting only
that information necessary to define the needed technology, establish
its importance to the design, and support the desired schedule for data
feedback.

DELIVERY: Submittal requirements for this report shall be as specified
on the Data Requirements List.

G306
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

1 TITLE

2 NUMBER

arsas.

Documentation, Interfacs Control CMO09M
| 37USE 4 DATE ‘;;' ¢
; . dugust 2d, 1969
Provides control of hardware interface PR Ty

WASA

7. INTERRELATIONSHIP

Statement of Work, Paragraph 4.4

4. REFERENCES

8.1

8.2
8.2.1

8.2,2

7

B. PREPARATION INFORMATION

SCOPE: This Bata Requirement Description {DRD)} establishes
the reguirements.for the preparation of documentation
covering physical, fumctlonal, procedural requlrement s
interface control.

CORTENTS:

Physical ICD - This documentatlon shall plcetorlally and
dimensionally define and document the physical configuration
of two or more €ontract EBnd Items at Interface locatlons,
Only those itema where a change on elther side of the
interfacing elements may require a change ¢f the matching
item or configuration shall be clearly depicted and made
subject to interface control.

Functional ICD - This narrative documentation shall define
the reguirements common to two or more CEXis at a physical
interface required to assure functional compatibility of
¢BI's. Functional ICD's shall be used to correlate funct-
ional requirements &efinitions of the applieable CEI
ppecifications and to maintaln effective chaunge control of
the interfaces. The subject of struetural loads, environ-
ment (natural and induced), electrical, fluild, and
pneumatic criteria when specified applicable by RASA shall
pe documented as related to the pnysical interface,.

Procedural ICD - This narrative documentation shall contain
procedural and human factors requirements, cemmon to two or
more CEI's, which are pertinent to the design and/or change
control of interfacing hardware. When gspecified by NASA
this documentation shall ineclude identifieztlion of environ-
mental condltions required to protect and support life
within and without the applicabie interface area, such as
temparature and alr control, protective ciothing, emergency

procedures and safety equipmpnt. 2 <
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Documentation, Interface Control CMOO9M

August 28, 1969
Preparation Infeormation (Continued)

3.3 FORMAT: The documents shall be written in general accordance
with the 1Initial release and 1ts revision.

8.4 MAINTENANCE: Revisions to ICD's shall be made with Inter-
face Revision Notices (IRN).

8.5 DELIVERY: The reproduction, distribution and frequency of
submittal shall be as specified on the DRL.

335
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

1. TITLE

2. MUMBER

Report, Design Data Book . SEQOUM

3, USE

2. To’
any changes approved by HASA.

4. DATE

1., To provide a current compilation of design| 16 January 1970

criteria, assumptlions, guidelines, analytlcal | 5 ORGANIZATION
methods, experimental method and theerles
(equations) used for design. KASA

provide an orderly method and rescord of

Design

7. INTERRELATIONSHIP
Apperidliees A, B, C & E

Matural Envirconments Criteria

6. REFERENCES

Criteria

8.1

8.2

8.3

8.4

8. PREPARATION INFORMATION

SCOPE: This Deta Requirements DPescriptien (DRD) establishes
the requirements for compllation of current design data used

to perform the contracteral effort.

CONTENT/FORMAT: The Design Datas Book shall contain all
design criteria, natural environments criteria, assumption,
guldelines, analytical mefthods, experimental methods, and
theories (equations) used to design the Space Shuttle System
and its submystems. One sectlon of this report shall show
the o?igin of each item and changes &f any made subsequent
to contract go-ahead, _ .

MAINTENANCE: This report shall be kept current and shall
ereflect the then present deslgn practices. Changes shall
be made only with WASA notification and approval.
Preparatlion shall be according t¢ the coniracters practices
(format, typing, binding, ete.).

DELIVERY: A then current draft upon request of NASA, And
distribution, reproduction, and frequency of submittal shall
be specified on the DRL,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

1 TITLE B 2. NUMBER
Report, Review and Status Meeting MAO18M
3 wse T T 4 DATE

December 19, 1969

To provide NASA with contract review material [ s orcanizaTiON
used in oral presentatlions .

NASA

7 INTERRELATIONSHIFP 5. REFERENCES

Reference, Statement of Work, Paragraphs 5.0
and 5.3

8 PREPARATION INFORMATION

8.1 SCOPE: This Data Requirements Description establishes the
preparation requirements of review presentation material,

8.2 CONTENT: Review reports will be provided as required on
significant results, problem areas, and future plang for the
study effort. Included in the report package will be:

A. Briefing brochure.

B, Coples of all vu-graphs, slides, film, or other
presentation material,

C. Minutes of the meeting.
D. Recordlng of action i1tems resulting from the meeting.
8.3 DELIVERY: The distribution, reproduction, and frequency

of submittal of this package shall be as specified on the
Data Requirements List (DRL).

=2
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MATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

1. TITLE 2. NUMBER
Report, Phase B Final . MAQ16H
3. USE 4 DATE ]

16 January 1970
To provide a comprehensive report of the 5. ORGANIZATION
complete study effort accomplished during
Phaae B Definition. WASA

7. INTERRELATIONSHIP

& REFEREMNCES

A,

8. PREPARATION INFORMATION

8.1 SCOFE

This Data Requirement Description establishes the preparation of require-
mente for a final report which provides pertinent results of the study

effort.
8.2 CONTENT /FORMAT

The final report shall be presented in three (3) parts or volumes and
contain the following descriptive information:

Part 1. Exzecutive Summary: This part of the final report shall be
separately bound and provide comprehensive and concise descriptive
information of results of the study effort and definitive configura-
tion data for the selected design (i.e., inboard and outboard profile
schematics, photographs, etc.). This summary shell also provide over-
all schedules and costs for development and operational phases of the
program,

Part 2, Technical Summary: This part of the final report shall be
separately bound and consist of the following:

(1) Design and functional descriptions of selected configuration
(2) Systems engineering documentation
(3) Trade-off study conclusions

(4) All technical considerations pertinent to selection of the
contractor’'s proposed configuration/design.

(5) Salient description of the proposed phase C/D program pland,
sub-plans and other related documentation including program

controls. | " Q::égifkg;/
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eport, Phase B Final

reparation Information (Continued)

1.3 .

3.4

(6) All other technical data determined necessary to sumnarize
the design approach.

(7) This report shall be formatted with a direct correlation to
the work astatement by section (4.1, 4.2, etc.) and subsection.
In addition, such overlapping items as cost analysis and trade-
off data, engineering cost estimates, schedules and milestones,
and mass properties analyses shall be reported separately.

Part 3. Program Acquisitionmn Plans: This volume shail contain
specific requirements/plans for the design and development/
operation (phagses C and D) of the program, applicable schedules,
and a description of the contractors approach to meeting thase
requirements and schedulea. This volume shall be structured in
a manner that will allow separation of booster specific and
orbiter specific requirements/plans, e.g., test plans would, or
could be covered in 3 sections as follows:

" Section I - Overall Space Shuttle
Section I1I - Booster
Section III - Orbiter

This report shall be formatted with a direct correlation to
sections of paragraph 4.7 of the statement of work, as a minimum.

FORMAT: Each volume or section shall contain as a minimum the following:

-

Cover « The cover shall contain the contractor's name and address,
title of document, date of publication, contract number, DRL number,
and DRL line item number,

‘Title Page - Same information as cover page plus signature block
- for NASA approval.

Table of Contents - List major divisions and subdivisions of plans.

‘Eaéh entry shall have a page number reference.

Introduction - Brief narrative of scope and purpose of plan.

Main Body of .Plan - Complete descriptive material on the-subject
to be covered,

Appendices - Provide as necessary to pregent supplemental informa-
tion (i.e., trade study results, applicable documents, etc.).

~DELIVERY: The report shall be submitted in accordance with the Data

Requirements List (DRL).

S
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

To provide the program management activitfies required
for adequate conduct of the program.

1. TITLE 2. NUMBER
Document,, Program Management Flan MAOLTM
3. USE 4 DATE )

16 January 1970
5. ORGANIZATION

NASA

7. INTERRELATIONSHIP

Reference, Statement of Work 4.7.1

4 HEFERENCES

A,

ve.
— VD,

G.

8. PREPARATION INFORMATION

8.1 SCOPE

This Data Requirement Description establishes the preparation requirements
for a Program Management Requirements Document.

8.2 CONTENT

This document shall contain the program management activitlies required to
adequately conduct the program. The following areas of management shall be
defined, as a minimum.

Results of analysis and trade studies to identify improvements in manage
ment practices and new methods of doing business wherein significant
reductions in coet might be accomplished.

Requiiements for program management organization and imternal inter-
faces, including all program control functions such as scheduling,
financial management, etc.

Relationships required between the contractor’s and NASA's project
management organization,

The subconrtract requirements which includes: the method of procurement,
procurement schedules, and procedures by which control should be
exercised over the subcontract effort.

A logic network of activities and events in direct relations to the Work
Breakdown Structure depiciing major milestones that will provide NASA a
clear understanding of what i{s required tc accomplish the program,

A Work Breakdown Structure shall be developed to 2 level recommended as
z manageable unit for planning and control.

Schedules and milestones directly related to the design, development
and production of progrem hnrdq?ga end facilities shall be included,

MNASA FORM 9
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Document, Program Management Plan

Preparation Information (Continued)
8.3 DELIVERY

The delivery requirements for the document shall be specified on the
Data Requirements List (DRL). ’
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NATIONAL AEROHAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

I TITLE

7 HUMBER

Document, Engineering and Development Plan SE0OIM

3 USE

To provide the overall engineering and de-
velopment requirements.

4 DATE

14 January 1970

5. ORGANIZATION

RASA

7. INTERRELATIONSHIP

Ref'erence, Statement of Work 4,.7.2

6. REFERENCES

8.1

8.2

8.2.1

8.2.2

8.3

8. PREPARATION INFORMATION

SCOPE: 'Phis Data Requirement Description establishes the
preparation requirements for an Engineering and Development
Requirements Decument,

CONTENT:

This document shall define the scope of the total englineering
effort required, Major test articles shall be descrilbed

and hardware development and qualification testing shall be
identified. A discussion of the anticipated problems in the
engineering area and their resclution approachéd.

The required approach to desipgn of the end item and related
support equipment shall be described. Inciuded shall be

the overall system performance criteria, system design
requirements based upon the mission constrzints, system task
analysis, .design verification, analysis and interface require
ments, design and performance Integration, systems engineerin
and integration and abalyslis and evaluation of development
tests.

The document shall describe the requirements for developing
the necessary breadboard models, engineering protoiypes or
mockupa, and testing of critical items for design
verification.

DELIVERY: The delivery requirements for this document shall
be as specified on the Data Requirement List (DRLJ.

SHE
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

TITLF

Document, Operations Plan 'MPO10OM

3 USE

7 NUMBER

4 DATE

To provide the operations plan for satisfying | > ORCANZATION

the mission operation portions of the basic

objectives of the program. NASA

Reference, Statement of Work 4.7.3

7. INTERRELATIONSHIP ~ 6. REFERENCES

16 January 1970

8.1

8‘2.2

8.2.3

8.2.4

8.3

8. PREPARATION INFORMATION

SCOPE: This Data Requirement Descriptlon establishes th
preparation requirements for a document  which identifies

‘the operations requirements for the program.

CONTENT:

This document -shall deseribe operation activity/requirements
and the constraints, limits, and gozals required to satisfy
the mission .operations portions of the basic program
objective,

This document shall include requirements for all ground
operations from landing to launch and will inc¢lude any
major equipment items.

This document shall includé a description of all flight

operations including communications, operating and control

procedures of the traecking and data acquisition network.

Include requirements for utilization of data relay satellites
and requirements for operation of experiments and interfaces
with scientific community.

DELIVERY: The reproduction, distribution, and frequency

of delivery shall be as specified on the Data Requirements
List (DRL).
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

1 TITLE : i 7 NUMBER
Document, Facility Utilization and

Manufacturing Plan ) TMO01M
3 USE 4 DATE

To provide NASA with the requirements for all February 12
ma jor new facllities and major Government OWn- | 5. ORGANIZATION

ed facilivies. 4also, tSo identify to NASA the
ma jor marufacturing problems and proposed NASA
sclutions,

7. INTERRELATIONSHIP

Reference, Statement of Work, Para. 4.7.4

6. REFERENCES

8.1

8.2
8.2.1

8.2.2

8.2.3

8. PREFARATION INFORMATION

SCOPE; This Data Requirement Degceription establishes the
preparations requirements for a Facillty Utilization and
Manufacturing Plan document.

CONTENT :

This document shall identify the requirements for all major

new facilities and major CGovernment owned facllitles for the

Space Shuttle development, test, manufacture and operations.
This i1dentificatlon shall Include such items as environmental
data, special facllities and equipment {i.e., vibration
equipment, test stands, etc., floor space, power, utilitles
and services, and special handling capability, desired
location) and a statement of acceptablility of joint-use and
work around situvations to meet facility man-loading factors.
A summary of the analytical studles Jjustifylng the need for
new major facilities shall be included.

This document shall identify the major manufacturing problems
which will be involved in producing the Space Shuttle.
Solutions to these problems shall be presented, Dlscuss the
related manufacturing technology and processes, identify
present state-of-the-art techniques and the new technology
required. Items causing substantial program impact shall be
identified. .

Use of GFE willl be defined including a list of major machine

tools and other fabrication tools.

80
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T™O001M

Document, Faclility Utillization and Manufacturing Plan {continued)

Preparation Information {continued)

8.2.4 Also included shall be requirements for special major
test equipment to be furnished by the Government. This
shall include the item description, its use, estimated
cost and proposed location., Identify and deseribe those
speciflc major items of GSE necessary for handling,

maintenance, refurbishment, checkout, and ground test
operations.

8.2.5 Regquirements for procurement of Long Lead Time Facility/
Equipment Items shall be included,

8.3 DELIVERY: The document shall be submitted as speclifled
on the Data Requirements Iist (DRL).

=
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NATIONAL AERONAUTICS AND SPACE ADMINISTR
DATA REQUIREMENT DESCRIPTION

ATION

1T TITF
Dosument, Preliminary Test Plan

g —— e m e e e ———— - —— ———— =

3 USE

This DRD establishes the requirement- for a

4 DATE i

Movember 21, 1969.

Phase B document which ldentifies the Test
Program requilrements for Phase ¢ & D;
presents the philoscophy, rationale, and
Justification to support these requirements,
and presents the identifiable mllestones in
a program plan.

5. ORGANIZATION

NASA

7 INTERREL ATIONSHIP -7

Prelim. Reliability Program Requirements/Plan
(RA-1454); Prelim.Quality Program Requirements)
Plan (RA-146A); Prelim. Manufacturing Require-
ments/Plan (TM-1444).

6. REFERENCES

, NHB 8080.1
NHB 8080.3

8 PREPARATION INFORMATION

8.1

8.2
8.2.1

8.2.3

SCOPE: This document ildentifies the Test Program Requilre-
ments for Phases C and D,presents the philosophy, rationale,
and justification to support these requirements and presents
the identifled milestones, schedules, and costs 1n a
preliminary plan.

CONTENT:

‘This document shall identify the Phase C and D test program

requirements, using NHB 8080.1 and NHB 8080.3 as guidelines
where appllcable, and present the philisophy, rationale,
and justification to support these requirements.

This document shall describe the activitles, tasks, and
appreoaches required to assure operational flight status.
Included shall be the results of tradeoff studies for
determining tests requirements, and approaches in terms of
performance, cost, and schedule effectiveness. Such
requlrements shall be based on System Engineering definitions
of design/performance requlrements, mission objectives, and
program plans developed during preliminary analysis, and
early definition efforts of program planning. Partieipation
by Reliability and Quality Engineering in testing, evalu-
atlon, and assessment shall be described, Methods of
implementing logistles, reliabllity and quality assurance
shall be described. -

This document shall describe the key milestones, schedules,
methods, procedures, resourcesg, [acilitles, equipments,
etc., required to accomplish the test program. Also the
descriptlion and number of test artlicles, objectives of
tests, the requirements for ground support equlpment for
data acquisition and evaluation, and the test documentation

57

82

NASA FORM% FEB 67 REPLACES NASA FORM 107, EXISTING STOCKS GF WHICH ARE TO BE DEs'i/F!UYEU-




Document, Prgl;minapy;r§§t'Pi§ﬁ'(Continued)

Preparation Information (Continued)

8.3

requirements shall be included, All categories of testing
i.e., development, qualification reliabllity, manu-

facturing, acceptance,- f1ight, etc. ) shall be ineluded. .

Ttems causing substantial program impact shall be identified,

DELIVERY: The reproduction, distribution, and frequency of

submittal shall be as specified on the Data Requirement
Lists (DRL),

K5O

83



{1 ier

1 Ust

7 INTERRELATIONSHIP

Reference, Statement of Work, Para., 4.7.6

NATIONAL AERONAUTICS AND SPACE ;\DMINISTRATION -
DATA REQUIREMENT DESCRIPTION

7 NUMBER

Document, Loglstlcs and Maintenance Plan LS001M

‘November 5, 1969

To provide the loglstics support requirements | oocimizarion
necessary to support the specifled program
goals and obJectives,

NASA

——  —— T ) 4. REFERENCES

8.1

8.2
8.2.1

8.2.2

8.2.3

8.3

8. PREPARATION INFORMATIOM

SCOPE: This Data Requlrement Description establishes the
preparation requirements for a dogument which identifies
the requirements for logistics support for the program.

CONTENT:

This document shall deseribe the logisties requirements
necessary to support development, test, and operation of

-the proposed program.

The loglstics support philosophy in assuring compliance with
the requirements of the contract shall be desecribed.

Requirements for all functions of logistics support such as
the following shall be described:

A. Maintenance

B. Maintalnabllity

C.. Control of -Support and Test equipment

D, Fleld service support

E., Transportation

F. Propellants, pressurants, and coclants regquirements
G. Supply support and spares

H. Tralnling.

I. Support Documentation

J. Packaging and handling

DELIVERY: The reproduction, distribution and fregquency of
submittal shall be as specified on the Data Requlrements

List (DRL).
.3
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

II;ITLE 2 NUMBER
P;’G“ment Program Cogt :ang,Scheduis, Eabimates

B Usar;n E s . e S SR L C e %3“ 4
To provide NASA with estimated’ eosts® én& planning data 16 January 1970
for new designs and/ot modifications to’éiisting -de~’

ing

[ 7. INTE

signs for use in planning future space programs result-

RRELATIONSHIF

MONE

"5 ORGANIZATION

from Phases A and B -actiwvitdess

NASA

&. REFERENCES

. ?

NHB 7121.2 ({(AUGUST 1968)
NHB 9501.2 (MARCH 1967)
AFSCM 173-1 (28 NOV 67)

A.

8: PREPARATION INFORMATION

PURPOSE - This document w111 provide the NASA with 1n£ormat10n to permlt an
effective and comprehen31Ve evaluation Of ‘costs for- new programs. It will
{1) assure thdt all elEménts of ‘tost dre considered in any NASA in-house or
contracted study, (2) provide an effective base for comparing competing
designs, (3) insure that contractor cost data will be compatible with Office
of Manned Space Flight (OMSFY technidues, and (4) provide detailed costs for
Phase C/Dfplaﬁping.

N L

BACKGROUND -INFORMATION:<. This ‘document~isipfepared to direct contractor

DEFINTTIONS

costing activities for the program Phases A and/or B (the Preliminary
Analysis Phase and the Definition Phase of Phased Project Planning). The
information resulting from.thest activities-will-provide a framework for
cost, budget, and program planning estimates for the balance of the program,
i.e., from definition to completion.

1. Non~Recurring Cost (DDT&E): Refer to pages 4—4 and 4-5 of the NHB 9501.2
for the definition of non-recurring cost.

2. Recurring Costs {(Production): Are defined as those costs associated with
producing fllght hardware up thraugh acceptance of hardware by the
Government; ‘which incldde a1 ‘costs associated with: (1) The fabrica-
tion and assenb]y ofif1ight Hdrdware (2) ground test and factory
checkout of flight hirdwars; (3) spares to support airborne hardware
during flight operations, (%) maintenance of GSE and spares for GSE,

(5) maintenance of tooling and special-test equipment, and (6) Sus-
taining engineéring’in-supPdr't of hdrdware production.

CEN]

3. ' Recurring ‘Costs (Operationg) i” ‘Are defined as the costs associated with
those activitids ‘decurring-sibsequent to Government acceptance of the
flight haidware, and are further identified as:

BE52_
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Document, Program Cnst and Schedule MFOO3M
Estimates Plan 16 January 1970

6.

1'

2

a. Launch Operationsr ,fhe costg:of reééiving the flight hardware,
static firings, refurbishments of static test stand, assembly
of the vehicle, checkout, .prelaunch test and checkout, servicing,
launching, and refurbishment of the launch pad.

b. Flight Operations: The cost of mission control; mission planning,
flight crew training, and simulation and aids required for crew
traivning (not to include the costs 'af those identified as test
articles). .

c. Refurbishment Costs: The costs of those activities required to

restore a previously flown reusable system to a flight readiness
condition.

Cost Estimate: A judgement of the amount of U.S. dollars at the
current value which are required tv accomplish a mew development or
major modification.

Elements of Cost (EQC): The most basic cost collection dimension
(e.g., engineering labor). Refer to pages 4-2 and 4-3 of NHB 9501.2
for a definition of EOC.

Subdivisions of Work (S0W): The accumulations of eticments of cost
into functional categories, which explain the type of activi.y

toward which the EOC is expended, e.g., tooling (which may contain
tooling labor, engineering labe:., and manufacturing labor), production,
test, etc. g .

Work Breakdown Structure (WBS): A hierarchy of levels illustrating
the logical separation of a program into hardware elements.

Technical Characteristics List (TCL): A collection of technical,

physical, and mission characteristics describing each WBS item.

CONTENTS

General

The Jdetails presented in_ the following pages may be summarized by 7
concise groundrulés, which, if followed- by the contractor, will fully
satisfy all NASA requirements for cost information for Phase A and
Phase B studies. These are:

a. All infermation will be presented according to a hardware-oriented
work breakdown structure (WBS), The WBS will be developed jointly
by the contractor and the NASA subsequent to contract award, and
will be finalized within 30-60 days after contract award.

S35
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Document, Program Cost and Schedule MFOO3M

Estimates Plan 16 January 1970
3
b. The NASA Agency-wide system for establishing WBS levels shall

be employed. Figure 1 pictorially illustrates the levels of
this system.

Cost information shall be broken into non~recurring (BDT4E),
recurring (production), and recurring (operations).

For Phase B studies only, cost information shall further be
broken into Elements of Cost and Subdivisions of Work as
specified by the contract manager.

Cost information shall be time-phased AT THE LEVEL AT WHICH IT
IS ESTIMATED, and accumulated to each higher WBS level. The

contract manager will establish a threshold level (e.g., 5% of
the program) below which cost estimation will not be required.

All WBS items should be coded in accordance with the guidelines
enclosed. MNumbers may be arbitrarily assigned, as long as
duplications are avoided.

Supporting analyses, historical costs; GER's and other pertinent
information used in the preparation of cost estimates shall be

presented,

If the above 7 criteria are followed, this specification will be

satisfied.

Specific

The response document wlll be divided into four major sections as

follows:

"+ Section 1 - Total Program Cost Estimate Data by Work Breakdown
Structure (WBS) Items. {(Data Form A)

+ Sectlon 2 - Detailed Cost Information by Elements of Cost and
Subdivisions of Work. (Data Form B)

+ Section 3 ~ Technical Characteristics Data. (Data Form C)

+ Section 4 - Total Program Funding Schedules. (Data Form D)

a. Section.l - Cost Estimate by WBS Items: This section of the

response document will display cost estimates for specified
WBS items, the time-phasing recommended to spread the costs
for funding purposes, and a method to derive unit costs for
recurring items. This information will be presented on the

Cost Estimate Data Form A, Figure 2. g; 'ggféi/
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Estlmates Plan 16 January 1970
) 4

When the Contractor requires access to costs of items existing
in NASA's inventory in order to acpomplish his costing activity,
he will request such data from the NASA Contracting Officer and
the costs of those program elements will be provided to the
extent such information is available and/or appropriate.

Each item of cost presented on the Cost Estimate Data Form A
will be identified by its occurrence in the WBS. Separate

cost estimates will be presented for the non-recurying (DDT&E)
activities, recurring (productiom) activity, and the recurring
(operations) activity. These shall be identified by appropriate
indication at the top of each form. All data necessary to
produce the Funding Schedule Report will be displayed on the
Cost Estimate Data Form A. A description of the contents of
each column of the forxrm follews:

(1) Identification Number: The appropriate WBS code
corresponding to the item of cost (13 digits,
KA XXX -XX-XK~KK-XX) .

(2) WwBS Identification: The alphanumeric nomenclature of the
item from the WBS (mot limited in }ength).

(3) WBS Item Cost: The cost estimate for the WBS item. For
production and operations items, the WBS item cost will be
the total cumulative cost for the number of units quantified
in Column D.

(4) Number of Units: The quantity of units for each WBS item
used in the production and operations phases of the program.
A value will not appear in this column for the non-recurring
category.

(5) Reference Unit: The production sequence number of the first
unit that—is used in the recurring phase of the program. A
value will not appear in this column for the non-recurring
category.

(6) Learning Index: A numerical index of a learning rate related
to fthe recurring cost in Column C, which, in conjunction
with the data in Columns D and E, will provide a method of
obtaining unit costs.

(7) Tq: The time (months) to design and develop or produce a
2 WBS item. For non-recurring category, Tq is the cost
duration of the DDT&E activity. For the production and
operations activities, Tq is the cost duration of only

the reference unit in Column E.
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-
)

(8) Tg+ The lead time (months) measured from the start .of
Tost accrual for the item to the launch milestone. TFor
the production and operations activities, Tg will Be given
for the reference unit in Column E.

(9) Spread Function: An index number representing a cost
distribution curve which the estimator recommends for
the time phasing of Column C costs over the Column G
interval T4.

Figure 6 contains five different curves from which one ma
be selected for use. Cost distribution curves different
from those in Figure 6 may also be used. Any such curves
must be identified in this column, and elsewhére describe
in either tabular or mathematical form.

{(10) Launch Milestone Date: Is the date used in conjunction
with Tg.

b. Section 2 - Detfailed Cost Information by Elements of Cost and
Subdivisions of Work - This section of the response document
will display detailed cost information for individual WBS item
The total cost shown in Column C, Form A, for levels 2, 3, 4,
when required, level 5 WBS items will be divided across specif
Elements of Cost and Subdivisions,of Work. Cost Estimate Form B,
Figure 3, will be used for this presentation. To minimize
arbitrary allccations of cost in this section, specific elements
of cost and subdivisions of work have not been identified on
Data Form B. The contractor wiil propose Elements of Cost and
Subdivisions of Work, along with comprehensive definitions of
each, and submit these to the NASA contract manager subsequent
to contract award and prior to finalization of the WBS. This
will allow the contracter to align the data requirements of
this section with those data contained in his cost data base.
Both recurring and non-recurring cost categories will be
displayed. The direct costs will be computed in total hours
and total dollars by the elements of cost as applicable. TIndirect
costs will be computed in total dollars. This section will not -
be a requirement for Phase A studies.

¢. BSection 3 - Technical Characteristics Data (TCD): This section
of the response document will present the technical, physical,
and mission characteristics which may have a significant effect
on the cost of an item. This data shall be presented on the
Technical Characteristics Data Form, Figure 4.

A guideline in selecting technical characteristics, the TCD form
should contain parameters that describe the item in each of the

four following areas: &::ji;fif 2'
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Sizing Parameters: e.g., total impulse, weight, KWH
volume, etc.

Performance Parameters: e.g., ainipyn attitude change
rate, positipn location, actpal Isp/ideal Isp, etc.

Complexity Parameters: e.g,, number of restarts of the
engine, throttling ratio of the engines, etc.

Reliability Parameters: e,g., mission duration, maximum
operating distance from Earth, ete. NOTE: Reliability
numbers are not to be used.

A description of each cqlumm of the foym follows:

(1) Identification Number: The appropriate WBS rode
corresponding to the item.

(2) WBS Tdentification: The alphanumeric nomenclature of
the item from the WBS (not limited in length).

(3) Quantity or Value: The numerical gquantity or value of
the cbaracterlstlc under consideration.

(4) Units of Measure: The identification of the units of
measure associated with the characteristic under
consideration.

(5)° Characteristic: The identification of the technical
property under consideration.

(6) Notes: Any brief comments or explanations which will
increase the clarity of the information presented.

Since the TCD is used for cost payameter purposes, it

is not necessary that the sum of lower level individual
characteristics, such as weight or volume, equal the total
weight or volume of the higher level WBS item.

d. Section 4 - Total Program Funding Schedules: This section of
the response document will present an estimate of the resources
required to accomplish subsequent phases of the program.

e
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Ordinarily these schedyles will represent the summarization of
cost estimates at the lowest required level of the WBS into
the Project Level unless otherwise specified, To accomplish
this, the WBS low level cost estimate must be time-phased

by Fiscal Year against the proposed development or production
plan -~ by using the approprilate.spreading function —- and the
results summarized to produce the Funding Schedules. Funding
schedules for major program items will be presented separately
for the non-recurring (DDT&E) Eecurring (production}, and
recurring (operatlons) cpsts. . Figure 5 will be used to display
this information in the re5ponse document.,

FORMAT

The response document shall déntain the front and back matter as detailed
below and arranged accpxdingly.

1. Cover - The cover shall contain the contractor or agency name and
address, title of document date of publication, contract number,
applicable DRL number, and DRL line item number.

2. Title Page - Seme information as cover page plus signature block for
cognizant authority's sighature,

3. Table of Contents - Shall list major divisions and subdivisions of the
report. Each entry shall, include page number reference.

4, Main Body of the Report - Shall present the cost and schedule plans in
a sectionalized manner as 6utlined in Paragraph D2 of this DRD.

5. Appendices - Shall be used when necessary to present supplemental or
incidental information, detailed tabulation or derivations, graphic
representations, or special cost and schedule summarizations.

NOTE: ~ If the primary document is elassified or company proprietary,
a separate unclassified or non-proprietary summary will be provided..

6. Distribution List — 8hall provide the names, addresses and copy
requirements of all recipients of the report as approved by the
NASA Contracting Officer or study manager.

PUBLICATION REQUIREMENTS

The respoﬁse document shall be published in the most economical manner,
taking into comsideration the available facilities and the quantity to

be printed.
p ij
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FRAMEWORK
FOR
WORK BREAKDOWN STRUCTURES.

IDENTIFICATION

STRUCTURE LEVEL EXANPLE . NUMBER
PROGRAM 2 TO BE DETERMINED XX
PROJECT 3 SPACE SHUTTLE XXX
SYSTEM/MODULE 4 ORBITER XX
(SUBSYSTEM GROUP) (NONE) AVIONiCS (NONE)
*SUBS YSTEN 5 GeN XX
ASSENBLY 6 MY XX

COMPONENT 7 ‘GYRQ XX.

#LEVEL 5 1S THE KEYSTONE LEVEL, AND SHOULD ALMAYS BE RESERVED FOR SUBSYSTEMS.
OTHER LEVELS ARE ESTABLISHED BY THEIR RELATIONSHIP TO THE LEVEL 5 ITEMS.

FIGURE 1
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COST ESTIMATE DATA FORM D
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nent, Program Cost and Schedule Estimates Plan MFOQ3M
16 January 1970
_IDBALTZED ¢0OLT DISTRIBUTION CURVE:

o5t -Rate Curves

L
Q
1
g
l-‘:
F|
i
14
-V |
Y] 5 2 {1 . 1
Fercent "'ime
Beto Function
IDRALTZRD  CURVES Coeltficicuts
A g
1) 505 timec ut 80%. cost .96 .0l
2) 50% time at 60% cost 32 SE
3) 50% time at 50% cost .00 1.
h) 50% time at LOS vost .00 6E
5) 50 time at 207 cost .00 .04

General ExpressionE

1(g) = As? (1o+s((15=bs)s=20))+Bs3 (10+s(6s=15)) + (1-(A+1s))slF (5~hs)
where 5 e Lhe fraction of time elapsed and F(s) is the fracﬁion of cost
rotnuned, e vitlues of A ond B sclect respectively the yirst, sepénd
and third betu-runctions sepurately ang an average ol the first and third
Since ¥(s) represents the accumulatioh of costs, successive intervals mus
be differenced to obtain the cost rates as presented above and tabulated
in Table 6

- =& 4~

FIGURE 6
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NATIGNAL ATRONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

TR

Drawings, Lists, Form 1 and Microfllim-. . SE-002M

i OUMF

2. NUMBER

T} 4 pATE

1. To document engineering data developed in areas |February 10, 1¢
of design, procurement, manufacturing, testing, 5. GRGANIZATION

operation and verification of equipment of
facilities.

2. To depict the use of microfilm as applicable to
provide an inexpensive, effective method of main-

taining a drawing and specification record. NASA

7. NTEQRELATICNSHIP

6. REFERENLCES

Mil-D-1000 N.

Interrelated applicable to engineering specifications M- -1V
and configuration management plan Mil-1-8500
= 8 prat: NHB 1440.4A

NASA Form 12¢

3. PREPARATION INFORMATION

8.1

8.2

8.3

8.4

2 e —

MIL-STD 1U0A

This Data Requirements Description (DRD) establishes the requirement
for the preparation of engineering drawings of Class II engineering data
developed as a result of the contract effort. Drawings shall be prepare
in accordance with Specification MIL-D-1000 and contractual deviations
thereto. The options permitted in Specification MIL-D-1000 shall be
exercised at the discretion of the contractor unless otherwise specified
in the contract. )

Existing engineering data to be furnished to the government shall not be
redrawn to meet MIL-D-1000 requirements provided the data contains
engineering definition adequate to meet the purpose for which the data are
required and meets the "Delineation on Engineering Drawings" and "Item
identification and part numbering' requirements of MIL-D-1000 and
defines the symbols and abbreviations conforming to applicable company
standards.

Engineering drawings for component parts, which are furnished to the
government, shall be marked to indicate the approved interchangeability
or replaceability status. The engineering drawings to be marked shall be
limited to those parts required by Specification MIL-1-8500 to be listed
in the interchangeability and replaceability working list. New part
numbers shall be assigned to identify parts which change status, i.e.,
configuration of item is improved to higher degree of replaceability or
from replaceable to interchangeable. Paragraphs 2-101.4.2, 2-101.4.3
and 2-101.4.4 of MIL-STD-100A apply.

Unless otherwise specified, this description does not include vendor data
considered of a proprietary nature. When data of this nature is unobtain-
able due to excessive costs, the contractor should advise the NASA
Contracting Officer or his representative to seek guidance.

o  _hE

) ’h.
o A FORM Y cep 67  SIEPLACES NASA FORM 1107 EXIS TING STOCKS OF WHICH ARE TO BE DESTROYED.



SE-002M
Drawings, Lists, Form 1 and Microflilm
8.0 All original drawings for the program deliverable end-items

shall be equivalent to or better than the material requirements
of Specification MIL-D-1000.

8.6 Updating shall be accomplished in accordance with the contractor's
configuration requirements management plan.

8.7 The reproduction, distribution, and frequency of submittal of

drawings shall be as specified on NASA Form 1106, Data
Requirement List (DRL).

See

99



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

b TITLE

Specification, CEI, Part I
1 USE C .
To provide requirements peculiar to the

design, development, test and qualification
of the contract end item (prime equipment).

4 7 NUMBER

CMOOTM

4 DATE

November 10, 1969

5. ORGANIZ ATION

NASA

7 INTERRELATIONSHIP

Reference, Statement of Work, Para, 4.4

6. REFERENCES

MIL STD-4Q0
Appendix II

8. PREPARATION INFORMATION

for prime equipment ltems.

cation shall provide complete deslgn,
verification requirements for the end

8.3 MAINTENANCE: ‘The specification shall
with changes 1in program requirements.

B.4 DELIVERY: The submittal reguirements

100

8.1 SCOPE: This Data Requirement Descriptlon establishes the
preparation requirements for a Part I CEI Specificatlion

8.2 CONTENT/FORMAT: The CEI Specification shall be prepared
in accordance with MIL STD-490 Appendix II, The specifi-

performance, test/
item,

be maintained current

for the gpecifications

shall be as specified on the Data Requirements List (DRL).

547
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DATA REQUIREMENT DESCRIPTION

tITLE

2. NUMBER

ecification, Non=CEL _ _| cmooBM

UsE

4. DATE
February 10! 1970.

provide mission requirements definition, system per- 5. ORGANIZATION

rmance requirements, performance budgets for primary
d secondary functional areas, standard regquirement
r design, development, and operations for a program,

¢ject, or system {(Non-CET). NASA

NTERRELATIONSHIP

6. REFERENCES

MIL~STD-490
Appendix I

FREPARATION INFORMATION

SCOPE: This Data Requirement Description (DRD) establishes the preparatio
requirements for a program, project, or system non-CEL Specification. -
CONTENT-FORMAT: The program, project, or system non—CEL specification
shall be prepared in accordance with MIL-STD-490. The contractor shall
insure that the specification contains a specification tree showing
specification relationships to level 6 in accordance with the Work
Breakdown Structure for the program.

MATNTENANCE: The specification shall be maintained current with changes
in program requirements.

DELIVERY: The suamittal requirements for the specification shall be as
specified on the Data Requirements List (DRL).

=2
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NATIONAL ALRONAUTICS AND SPACE ADMINISTRATION .
DATA REQUIREMENT DESCRIPTION

1 TITLE N 2 NUMBER
REPORT - Detail Mass Properties SEOQO5M
3 USE 4 DATE B
: 6 January 1970
Provides visibility for mass properties for ‘&imgimquw- o1

next phase of the program.

NASA

[ 7 INTERRELATIONSHIP % REFERCNCES

SP 6004 (NASA) or
MIL Spec M-38310-A
(UsSAF)

§ PREPARATION INFORMATION

This report shall present the results of utllizing the mass proberty
control procedures outlined in MIL M-38310-A and Appendix B.

The detall mass property report shall consist of the report elements
jdentified in Table 1, column 3 of MIL M-38310-A with the exeception
that the reporting forms identified in the paragraphs discussing
each report element shall be replaced by the reporting forms 1 thru
5 attached or an approved equivalent.

Form 1 Design Data Statement - Minimum acceptable

Summary Weight Statement - Minimum acceptable
information

Form 2

Form 3 - Detall Weight Statement - Equivalent computer
output acceptable with prior approval

Form 4 - Sequence Mass Properties Statement - Equivalent
computér output acceptable with prior approval
Form 5 - Summary Mass Properties Statement - Equivalent

computer output aceeptable with prior approval

The detall welght and mass property information presented on form 3
or its equlvalent shall be consistent with the MIL M-38310-A
Functional breakdown modified in a manner compatible with the
modifications utilized in the phase A study and updated with
concerned partles.

This report will provide the above data consistent with the phase

of the program.

NASA FORMY Fep 67 REPLACES NASA FORM 1107, EXISTING STOCKS OF WHICH ARE TO BE DESTROYED.



APPENDIX E

STATEMENT OF WORK
SPACE SHUTTLE SYSTEM PROGRAM DEFINITION (PHASE B)

MASS PROPERTIES

=/
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APPENDIX E
MASS PROPERTIES

The contractor shall develop and maintain data for weights and
mass characteristics for all mission phases. Weight reporting
will be required at all major contract reporting milestones
with complete detail submission at contract midterm and com-
pletion {(Ref. document MIL-M-38310A ({USAF) July 15, 1966, for
mass properties formating). Summary status data will be
reported monthly.

Allowances for contingencies, uncertainties, and growth are to
be clearly identified for each configuration. Usable capacities
use rates, residuals, etc., will be identified for each consum-
able (including personnel) on-board. Mass properties constraint
(i.e., center of gravity tolerance, maximum inertia, displace-
ment of principal axes, etc.) are to be identified with source.

Weight sensitivities shall be developed and maintained to reflec
effécts of selected subsystem or system parameters on critical
shuttle elements and performance. '

The final report will include, in addition to the basic mass
properties data consisting of configuration drawings, design
data, summary and detail data, a section providing, but not
limited to, the following information: mass substantiating
data, mass dependent design information, mass sensitivity as
related to design features, critical mass uncertainties, mass
limits, inventory capacity information for fluids/propellants,
and mass histories/projected weight and density growth patterns.

The attached forms (forms 1 through 5) or eguivalents shall be
utilized in reporting the data to comply with the documentation
requirements as outlined in Appendix D and table 1, colums 3
and 4 of MIL-M-38310A (USAF) July 15, 1966.
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SPACECRAFT SUMMARY MASS PROPERTIES STATEMENT

Page

ConTiguration

By

Date

CODE

SYSTEM

WEIGHT
LBS.

.CENTER OF GRAVITY

MOMENT QF - INERTTA

PRODUCT OF INERTIA

FEET

SILUG FTX10-

SLUG FT<X10- -

X

Y

Z

X=X

Ty-y

2=2

IX.V

I

XZ

I hTA

ARRODINAMLC BURFACES

BODY STRUCTURE

INDUCED ENVIR, PROT.

LNCH, RECOVERY AND DOCKING

MAIN PROPULSICN

[ ] - Xl

ORIENT CONTROL,SEP,& ULL.,

PRIME POWER SOURCE

.

POWER CONVERSICN AND DISTH,

GUIDANCE AND NAVIGATTON

THSTRUMENTATTON

COMMUTIT CATTON

o C)m)cn:q O s (RO
O R kjololojojolojololo

|

| ENVIRONMENTAL CONTROL

£

PERSONNFL PROVISIONS

A ) [y iy vy
T
olojo

CREW_STALCONTROT, & PANRL

16.0

oy & ABQRT

SURTOTALS (DRY WETIGHT)

17.0

PERSONNET,

18.0

CARGO

19.0

ORDNANCE

20.0

BALLAST

21.0

RESID.PROP, & SERV, ]TEMS

SUBTOTALS (INERT WEIGHT)

22,0

RES,PROFP, & SERV.ITEMS

23.0

INFLIGHT LOSSES

24,0

THRUST DECAY FROPELLANT

25,0

FULL, THRUST PROPELLANT

26.0

THRUST PROP,BUILDUP

27.0

PRE-IGNITION LOSSES

TOTALS (GROSS WEIGHT)

NOTES ;

Ref, MIL M~383104 or SP-600L

&
o




SPACECRAFT SEQUENCE MASS PROPERTLIES STATEMENT

of

Configuration

No. Mission Bvent

Weight
Ib.

Center of Gravity

Moment of Inertis

Product of Inertia

Feet

ug, FtX10-

c FEEY1 0=

Y

I

Yo

I){Z

801

-—— [ — - v
— —- | o
LEILT T - - mwrbe s ey - -
- — . e
— ]
—_— WA T
T T

Ref, MIL-M=38310A or SP-6004
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SPACECRAFT DESIGN DATA STATEMENT -

CONFIGURATION BY DATE
REFERENCE MIL-M- 383104, SP B00h, AN-G103-D
SYS T T : SYSTEM DESIGN - ]
1.0 AERODYNAMIC SURFACES WING |H, TAIL V. TAIL 5.0 MATN PROPULSTION |, TF T-OFRLANDING]
VOLUME (WETIED, OUTER MOLD LING, FI9) NUMBER OF ENGLNES
SURFACE AREA OF ABOVE VOLUME (FT<) MAY S1, STATIC THRUST PER ENG{LB)
GROSS ARBA (I'1<) TOTAL PROPRILANT TARKAGE VOLUME (FL3J |
SPAN (FT} TOTAL JP FUEL TANKAGE VOLUME (FT5)
MEAN AFRODYNAMIC CHORD LENGTH (FT) 6.0 THROUGH 16.0
- THEORETICAL ROOT CHORD, LENGTH (IN) HMAXINON ELECTRICAL POWER {KW)
, MAX THIRKNESS (IN) PRESSURIZED SURFACE AREA (FT=) {
THEORETICAL TTP CHORD, LENGTH (IN) MAXIMUM MISSION DURATION (DAYS)
, MAX THICKNESS (IN) NUMBER OF CREW
2.0 BODY STRUCTURE(ALSO NAC & PYL) | CABIN [CARGO JREMAIN NAC&PYL| 17.0 THROUGH 21.0
VOLUME (WETTED MOLD LINE, IO} MAXIMUM NUMBER OF PERSONNEL INCL. CREW
PRESSURIZED VOLUME (FT3) MAXTMUM CARGO (1B)
SURFACE AREA (WETTED, FTZ) MAXIMUM CARGO DENSITY (LB/FT3)
MAXTMUM LENGTH (FT) 22,0 THROUGH 27.0
MAXTMUM DERTH (FT CAPACITY PROPBLLANT WEIGHT (LB)
MAXIMUM WIDTH (FT) B CAPACITY JP FURL WEIGHT (IB)
TOTAL WETTED OUTER MOLD LINE VOLUME (FTO) GENERAL/MTSSION DESIGN
TOTAL WETTED OUTER MOLD LINE SURFACE AREA (FT<) MAXTMUM DESTGN GROSS WEIGHT (LB)
3,0 INDUCED ENVIR, PROT. WING K. TAIL|V. TATI] BODY | NAC&PY] MAXIMUM BOOST I0AD FACTOR - G. W
VOLUME DELTA WITHIN MAXIMUM BOOST DYNAMIC PRESQ"‘WB Fic )
1.8 & 2.0 )(FT3) MAIN ENGINE SPECIFIC IMPULSE (LB SEC/LE
TA DELTA VELOCITY AVAILABLE (FT/SEC)
WITHIW 1.0 & 2.0 (FI<) ENTRY VELOCITY (FT/SEC)
WINDWARD UMIT WT.(LB/FT<) ENTRY WEIGHT (LB)
LEEWARD UNIT WT.(LB/FI2) BALLISTIC COEFFICIENT (W/CpA, LB/FT<)
4.0 LAUNCH RECOVERY AND DOCKING MATN | NOSE | OTHER  MAXIMUM HBATING RATE.(BTU/Fie SEC)
: NG GEAR(MAX, VERT, LOAD/GEAR, LB) —
DLEQ EXTENDED (INCHES )* FACTORS OF SAFETY (DEFINE}
\)\i \__ OLEO %vm;"'(“‘ﬂcrm T*E
N\ STRUCTURAL STRESS G, We [ULT.L. MARGINS (DEFINE)
\| FLIGHT ]
™\ LANDING CONTINGENCY (DEFING
LIMIT NG ﬁ G. W. . )
[ PRESSURIZED CABII ULT. TN, PrIes: WO 7T (BI] FEIGHT (ROWTL (DUTIIT)
=W=11] (LBS)
¥ AXLE TO € TRUNNION *%FULLY EXTENDED TO FULLY COLLAPSED SEAr 1969
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SPACECRAFT DETYAIL WELGHT STATEMENT , . oF
CONFIGURATIQN i P =TTE
Reference MIL-M-38310A or SP-6004 UNITS . TOTALS
FOR CODE
. x EOCATION EACH . WE 1 GHT
FOR SYsTEM 0 “_ W é . g . B ORBIT REF, SYSTEM E CODE GENERATION
FOR ITEM OR MODULE 20 {3 & ju? |z2 ' = :
S - 13w ek {=* <
CoRE DESCRIPTION S R &« E ¥ 3 X Y 1 ] FIRST sccovs
2
\LJ\?\
vy
7AN
)
S
(A} \
NOTES PAGE TOTALS
TOTALS FROM PAGE
SUBTOTALS




SPACECRAFT SUMMARY WEIGHT STATEMENT.

CONEIGNRAT ON

ay

DATE

1TEH OR NODULE

SPACECRAFT

CODE SYSTEM Y [ i] E H b
1.0 AERODYNAMIC SURFACES
2.0 HODY STRUCTURE
an INDUCED ENVIR PROT
4 0 I NCH RECOV & DKG
5.0 MAIN PROPULSION

G 0 ORIENT CONTROI. SEP &

EILL

7.0 PRIME POWER SO0URCE

[ POWER CONV & DISTR

n.0 GUIDANCE & NAVIGATION

13,0 INSTRUMENTATION

£.0 COMMUNITCATEON

12.0 ENVIRONMENTAL CONTROL

Y

13 0 (RESERVED)

14.0 PERSONNEL PROVISIONS

15.0 CREW STA CONTRL & PAN

1n.0 RANGE SAFETY & ABORT

SUBTOTALS (DRY WEIGHT)

17.0 PERSONNEL

IX 0 CARGO

1.0 ORDNANCE

20.0 BALLAST

21 0 RESID PROP & SERV ITEMS

SUBTOTALS (INERY WEIGKHT)

2.0 RES PROP & SERV ITEM3

23.0 INFLIGHT LOSSES

24.0 |'THRUST DECAY PROPELLANT

25.0 FULL THRUST PROPELLANT

26.0 THRUST PROP BUILDUP

27.9 PRE-IGNITION LOSSES

TOTALS (BROSS WEIGHT) (LB)

DESIGN ENVELOPE VOLUME (F13)
PRESSLRIZED VOLUME (FT3)
BLSIAN ENVEL SURF AREA (FT?)
PRCSSURIZED SURF AREA (FF4)

LRSIGN §, MAX (LB'FT?)

NESIGhN =, MAX

DESIGN POWER, MAX (kW)

DESIGN NO. MEN-DAYS

DESIGNATIONS:

CODE, S¥STEM: REF. MIL-M-38310A OR SP-6004

1ITEM OR MODULE

sloalo [

F

SPACECRAFT

M__MANNED LALUNCH

U UNMANNED LAUNCH

NQTES & SKETCHES:

7z

¥SC Form 1523 {Jul 68)
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APPENDIX F
STATEMENT OF WORK
SPACE SHUTTLE SYSTEM PROGRAM DEFINITION (PHASE B)

STUDY SUBMITTAL SCHEDULE

377
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APPENDIX F
STATEMENT OF WORK
SCHEDULE FOR SUBMITTAL OF ENGINE/VEHICLE INTEGRATION STUDIES,
WIND TUNNEL MODELS AND STRUCTURAL TEST PROGRAM PROPOSAL

Completion Date .
fFrom
Start Phase B

L. ENGINE/VEHICLE INTEGRATION STUDIES

A. MAIN PROPULSION SYSTEM

© Thrust Level Optimization 3 Months
0  Expansion Ratioc Optimization 3 Months
© Emergency Power Level 3 Months
Optimization
0 Throttle Requirements {consider 3 Months
use of other systems on~board
a3 source of thrust for orbital
manguvers) )
0 Gimbal Angle and Rate 3 Months
Optimization
© Propellant Tank Pressurization 3 Months
Requirements
0  Gimbal System Type and Location 3 Months
-0 PU System Reguirements 3 Monthsg
O Engine Controller Functional 3 Months

Reguirements and Location

B. APS
0  APS vs Main Propulsion for Orbital 3 Months
. Maneuvers
© Establishment of Requirements and & Months

Duty Cycle {(consider also power
generation and hydraunlic system
requiremants)

C. AIRBREATHING ENGINE

o Establishment of Reguirements and & Months

Duty Cycle



APPENDIX F (continued) Completion Date
from
Start Phase B

IT. WIND TUNNEL MODELS

O Wind Tunnel Models 1l Months

IIT. STRUCTURAL TEST PROGRAM

0 To be determined based on
contractors structural test
program to be proposed early
in the study but not later
than 3 months after the start
of the Phase B study.

IV. INTERIM DESIGN SUBMISSION 8 Months

F77
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APPENDIX G

STATEMENT OF WORK
APPLICABLE DOCUMENTS

Final Reports, Integral Launch and Reentry Studies —

Contract No. NAS9~-9204, NAS9-9205, NAS9-9206, NASI~G207

Space Shuttle Main Engine Statement of Work including

Exhibit A, Engine CEI Specification. (Preliminary), and

Exhibit B, Data Reguirements

OMSF Safety Program Directive No. 1, System Safety

Requirements for Manned Space Flight, December 1969

SP-6004, Mass Properties Standard, 1965, or MIL-M-38310~2

(USAF) 1966

Joint DOD/NASA Survivability Characteristics (U}

June 16, 1969 (SECRET)

Final Reports (USAF) Space Transportation System Studies (U)

Contract No. FO 4701-69-C-0379,0380, 0381, 0382 (CONF)

* Documentation will be available for pickup at NASA
Headquarters, Federal Office Building 108 (FOB 10R),
600 Independence Avenue, 5. W., Washington, D. C.
Contact Mr. Philip H. Sload, Code KD-5, Telephone -
AC 202-962-0570

*#% Classified documentation will be made available {subject
to security clearance) only to contractors who provide
NASA with written notification of their intent to submit
a proposal (as provided in paragraph 13 of the RFP letter)
Specific direction for obtaining these documents will be
provided by Maj. P. B. Crotty, Code SMAOR, Space and
Missile Systems Organization, Los Angeles AFB, Los Angeles
California 20045 - ‘Telephone AC 213-643-2026.

5O
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CERTIFICATIONS
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Enclosure No. 5

NATTONAL, AFRONAUTICS AND SPACE ADMINISTRATION

CERTIFICATIONS

This form is to be completed, signed and returned with the bid or
proposal.

BIDDER OR OFFEROR REPRESENTS: (Check as appropriate)

1. That he is a { ) MANUFACTURER, ( ) REGUIAR DEAIER, ( ) CON-
STRUCTOR CONWERACTOR, ( ) SERVICE CONTRACTOR, as defined in the NABA
Procurement Regulation 12.603-1, 12.603-2, 1.204 and 1.229, respectively.

2. (a) That he ( ) has { ) bas not employed or retained any com-~
pany or person (other then a full-time bona fide employee working solely
for the bidder or offeror) to solicit or secure this contract, and
(b) that he ( ) has ( ) has not paid or agreed to pay any company or
person {other than a full-time bona fide employee working solely for the
bidder or offeror) any fee, commission, percentage or brokerage fee,
contingent upon or resulting from the award of this contract; and agrees
to furnish information relating to (a) and (b) above as requested by the
Contracting Officer. (For interpretation of the representation, including
the term "bona fide employee”, see Code of Federal Regulations, Title
4y Part 150.) (January 196%}

NCTE; If the bidder or offeror, by checking the appropriate box
provided therefor in his bid or proposal, has represented that he has
employed or retained a company or person (other than a full-time employee’)
to solicit or secure this contract, he may be requested by the Contracting
Officer to furnish with his bid or proposal a completed Standard Form
No. 119 (Contractor's Statement of Contingent or Other Fees for Solieciting
or Securing Contract)- If the bidder or offeror has previously furnished
a completed Standard Form No. 119 to the office issuing this invitation
for bids or request for proposals, he may accompany his bid or proposal
with a signed statement, in lieu of Standard Form No. 119, (a) indicating
when such completed Form was previously furnished, (b) identifying by
number the previous invitation, request for proposals, or contract in
connection with which such Form was submitted, and (c} representing that
the statements in such previously furnished Form are applicable to this
bid or proposal. (February 1962

3. That he operates as ( ) AN INDIVIDUAL, ( ) A PARTNERSHIP, ( ) A
CORPORATION, incorporated in the State of . .

b. (a) That he ( ) is ( ) is not a small business concern. A small
business concern is a concern that is independently owned and operated,
is not dominant in the field of operation in which it is bidding on )
Government contracts, and, with its affiliates, can further qualify undexr
the criteria as preseribed by the Small Business Administration.

IR
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See Code of PFederal Regulations, Title 13, Part 121, as amended which
contains detailed industry definitions and related procedures.

(b) IT he is & small buslness coucern and is not the manufacturer
of the supplies offered, he also represents that all supplies to be furnished
hereunder ( ) will ( ) will not be menufactured or produced by a small
business concern in the United States, its territories, its possessions, or
the Commonwealth of Puerto Rico, states has ( ) has not ( ) been refused a
Certificate of Competency by the Small Business Administration.

5. That he ( ) has ( } has not participated in a previous contract
or subcontract subject to either the Equal Opportunity clause herein or the
clause originally conteained in Section 301 of Executive Order 10925; that
he () has, { ) has not, filed all required compliance reports; and that
representations indicating submissions of required compliance reports, signed -
by proposed subcontractors, will be obtained prior to subecontract awards.
(The above representation need not be submitted in connection with contracts
or subcontracts which are exempt from the clause.) (July 1968)

6. That each end product, except the end products excluded below,
is a domestic source end product (as defined in the comtract clause
entitled BUY AMERICAW ACT); and that components of unknown origin have
been considered to have been mined, produced, or menufactured outside
the United States. .

EXCLUDED ITEMS:

CERTIFICATE OF INDEPENDENT PRICE DETERMINATION (JUNE 1964)

(a) By submission of this bid or proposal, each bidder or offeror certi-
fies, and in the case of a joint bid or proposal, each party thereto
certifies as to its own organization, that in connectlon with this
procurement :

(1) the prices in this bid or proposal have been arrived at indepen-
dently, without consultation, communication, or agreement, for the purpose
of restricting competition, as to any matter relating to such prices with any
other bidder or offeror or with any competitor;

(2) unless otherwise required by lew, the prices which have been
gquoted in this bid or proposal have not been knowingly disclosed by the
bidder or offeror and will not knowingly be disclosed by the bidder or
offeror prior to opening in the case of & bid, or prior to award, in the
case of a proposal, directly or indirectly to any other bidder or offeror
or to any competitor; and

(3) no attempt has heen made or will be made by the bidder or offeror
©o induce any other person or firm to submit or not to submit a bid or pro-
posal for the purpose of restricting competition.

(k) BEach person signing this bid or proposal certifies thai:

S5=



(1} he is the person in the bidder's or offeror's organization
igponsible within thet organization for the decision as to the prices
ting bid or offered herein and that he has not participated, and will
st perticipate, in any action contrary to (a)(1l) through (aj(3) above ;
- .

(2) (&) he is not the person in the bidder's or offeror's organ-
zation responsible within that orgenization for the decision as to the
rices being bid or cffered herein bubt that he hes been authorized in
riting to act as agent for the persons responsible for such decision
n certifying that such persons have not participated, and will not
articipate, in any action contrary to (aﬁ(l) through (a)(3) above,
nd as their agent, does hereby so certify; and {b) he has not
articipated, and will nobt participate, in any action contrary to
a) (1) through (a)(3) above.

¢) 'This certification is not applicable to a foreign bidder or offeror
wbnitting & bid or proposal for a contract which reguires performence or
elivery outside the United States, its possessions, and Puerto Rico.

d) A bid or proposal will not be considered for award wheve (a)(1),

a)(3), or (b) above has been deleted or modified. Where (a)}(2) above

as been deleted or modified, the bid or proposal will not be considered

'or award unless the bidder or offeror furnishes with the bid or proposal

. signed statement which sets forth in detail the circumstances of the disclosure
nd the Administrator, or his designee, determines that such disclosure was

ot made for the purpose of restricting competition.

Organization

By

Signature

Typed Name

Title

Date

354
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Enclosure No. 6

CERTIFICATION OF NONSEGREGATED FACTILITIES (MAY 1968)

{Applicable to contracts, subcontracts, and agreements with applicants
who are themselves performing federally assisted construetion contracts,
exceeding $10,000 which are not exempt from the provisions of the Equal
Opportunity clause.) By signing this form, the bidder, offeror,
applicant, or subcontractor certifies that he does not maintain or
provide for his employees any segregated facilities at any of his
establishments, and that he does not permit his employees to perform
their services at any location, under his control, where segregated
facilities are maintained. He certifies further that he will not
maintain or provide for his employees any segregated facilities at any
of his establishments, and that he will not permit his employees to
perform their services at any location, under his control, where segre-
gated facilities are maintained. The bidder, offeror, applicant, or
subcontractor agrees that a breach of this certification is a violation
of the Equal Opporitunity clause in this contract. As used in the
certification, the term "segregated facilities" means any waiting rooms,
work areas, rest rooms and wash rooms, restaurants and other eating
areas, time clocks, locker rooms and other storage or dressing areas,
parking lots, drinking fountains, recreation or entertainment areas,
transportation, and housing facilities provided for employees which are
segregated by explicit directive or are in fact segregated on the basis
of race, creed, color, or national origin, because of habit, local
custom or otherwise. He further agrees that (except where he has obtained
identical certification from proposed subconitractors for specific time
periods) he will obtain identical certifications from proposed sub-
contractors prior to the award of subcontracts exceeding $10,000 which
are not exempt from the provisions of Equal Opportunity clause; that he
will retain such certifications in his files; and that he will forward
the following notice to such proposed subcontractors (except where the
proposed subcontractors have submitted identical certifications for
specifiec time periods):

NOTICE OF PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATION OF
NONSEGREGATED FACILITIES

A Certification of Nonsegregated Pacilities, as required by the May 9, 1967,
order on Elimination of Segregated Facilities, by the Secretary of Labor

(32 Fed. Reg. 739, May 19, 1967), must be submitted prior to the award of

a subcontract exceeding $10,000 which is not exempt from the provisions of
the Equal Opportunity clause. The certification may be submitted either

for each subcontract or for all subcontracts during a period (i.e., quarterly,
semiannually, or annually). (Wote: The penality for making false statements
in offers is prescribed in 18 U.S.C. 100L.)

Firm

Name

Title

Date: é gé

NASA — MSC



APPENDIX 4

UMSOLICITED PROPOSA!: EVALUATION AMD DISPOSITIOM
A DESCRIPTIVE MODEL OF THE DECISIOM PROCESS

397



UiiSCLICITED PRGPOSAL EVALUATION AND DISPOSITION
A
DESCRIPTIVE HODEL
0r
THE DECISTOH PROCESS

Prepared for

Professer Richarag Reid
and .

Professor Charlas §, Tel

Business Administrztion §

—
el

iR

!

Ho

Preparzd by
Pobert Batitey and Larry Pamowosd
Marcn 13, 19758



TADLE

LUIST OF FIGURES v + v + + v .
PREFACE « v v v v v v v v e o
PART
fo  IHTRODUCTIOH, . . . . .
P!, DESCRIPTIVE MODELS., ., .
P1l. AMALYSIES. o .« 4 v «
IV, SUMEARY ALD COIiCLUSIONS

E{BLIQCRAFHY, « + « v « « «

CF COUTINTS

® L] + L [}

v L] - L]

t + . * -

L] + Y - L]

L] . * . -
L}

L3 + . * (3

77



LIST OF FIGURES

THURE Fage
1o NMASA ORGAHIZATIONAL CHART © . v v v v v v v e e v e h

20 BSC ORGAHIZATIONAL CHART. & v v v v v v e v v v e e s

pSa |

3. PCODEL, UHSOLICITLCD PROPOSAL EVALUATIOMN-DISPOSITION, , . 11
by HMODEL, TECHUICAL EVALUATION=DISPOSITION . . . . . . . . .26

5. RECOMMEHDATION ASSESSHENT HUCHANISH o v . v v v « v w . 3



The purpose’of this papear is to present 2z descriptive medel
»f a real world decision process, te analyze the model with the
shjective of fdentifying modifications that would, if incorperated,

iake the model more nornztive, and to draw conclusions raz

4
i

arding

g affect

=

vencss of the declsioen process.,

T

20 for the

)

The declision process select

n

project Is cv sufficient
iomplexity and magnitude to requive exnertise In more than one
Hlscipline to even begin to approach the quality for which the paper
strives, The suthors have actual experlence as botlh observers and

>articipants in the decision process of the system described in

®
&

:his paper. This exparience brings a desirable knowladge bass int
:he project and hepefully rasults in 2 nore factual paper. HNr., Dattey

P with the technical decisien raking process. Thus he

o~

e

pui)
rr

s assocl

rt
1]

ippropriately assumed responsibility for fechnical consicerations,

ir. Damewood has experience In the businsss oriented aspects

(g

Coas - i . .
yroviding background for.the non-technical nortion of tha model.

fo achieve the best utilization of resources and to deavote anpropriatea

:iephasis to the most signiflcant areas, a dual wodel approach Is

olloved. First, the entire decision process is dsscribad via

"

the medium of a pazcro rodel, This is intendad te provi

=
(AN

e parsnecijve
n the tolal process with sufficient emphasis on the mere crucial
1spects,  Then, a seccond mocel which Is.more ricroe-oriented, deals

:zclusively with the pest important single part of the decislon

S7/



spectrum, the technical declsion orocess,

Tne organization of the materisl is as follows: The Introductlon,

PR

vuhtich lays the foundeticn for the paper, includes a dcscrip?ion
of the declslon procass, the system In which 1t functions,‘the
scope and limitatlons of the study, the énvironments, applicable
literature and the research msthodology. Mext, the models are
presented in diagrammatic form and described. Part 11l provides
an analysis of the models oriented Lo normative improvements, and

finally Fart 1V sumparizes and draws conclusicns as to the effectiveness

of thz models,

TG



_FIS

PART |

IHTRODUCTION

Part | introduces the subjact and provides sufficient bachkground
information to facllitate an understanding of the authors' work.

Systent The crganlzation wlthin which the decislon making
process tunctions is a major rasearch-and development activity within
a2 federal agency, the MHat fonal Agronautics and Space Administration
(HASA).  The speclflc system described in this paper is the Hanned
Spacecraft Center (MSC), Houston, Taxas. MNSC is a fleld activity with
responsinility for rescarch and development of spacecraft for
mannec spaceflight, About 50 percent of RASA's , 000 erp]ov 225 WOrK
under the 0ffice of Manned Space Flight (SF), uhich includes three
field centers; and a headguarters staff {n Washington, D. C. Msc,
one ¢f the three OliSF fie id cent ere, was establisheod about 10 vears
ago with a cadre of 35 pecple and has growﬁ to a major installation
vhose proyrams at peak pe}iods Invelve as many as 200,030 people.
The center develeped the Spécacraft and trained flight,crews for the

jercury, Gemini and Apollo Programs and is currently enyaged In

advance programs such as Space Staxvion and Reuseable Shuttle.
2

- . 1 n Sy -~ 1 3 [

Jrganizatlen charts for #ASA (Figure 1)}7 and HSC (Ficure 2)3 show

e
&)

a— LIS N

IVehiay Lo tiornevik, ltssues in Public 5Sciance POIELY and
\drinistration (Albuguerquet Univ. of leu Mexico, 1966), by,
AN P .o
,ﬁLﬁﬁijﬁﬁﬂﬁxmfever““\”t Oraeanlzation Manval, 1363-70 (0ffica of
che federal Register, Hat'l Archlves and Records Service, Generasl
services Adrinistr tlon), n., 623,

“Hational Aecronautics and Space Administratlon, Mananed Snacecraft
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the organizational context of the decision systen.

Decision process: The system, [s the recipient of a steady

stream of unscolicited proposals., These propesals come from various

sources desirous of financial support to pursue ideas In areas related

. h
to space exploration. fhz management of the system Is constantly

in secarch of

ney and better ways to carry out the objectives: it is
¢ !

w

therefore advantageous to carefully ccnsider all proposals., Many
vierthwhile ldeas coma.to the surface via the unscliclitad nroposal
vehicle, On the other hand, many ¢f the proposals have tittle

merit. For this reason, the decision process culmin .ting in "rejoctecd
and accented” pronosals must be geared to identifyine the gobd
potenfia]s early and thoroughly Investigating them while culling

the proposals with little or no merit, Such o brocess involves

o

all crganizational elements in an interrclated, cemplex operation.

. .

Decisions are made at all points ip the process and by different

levele of ménazgement depending on such factors as estimated cost

and technical merit. Every proncsal cowpetes with thé on~going

pregrars snd every other proposal for support. VYith funding

cons&raints always a problemr, the system must assurz that only

those proposals with hligh technical merit are selected for Innlementzt
The decislon process wodeled in thils paper commences at the

peint of initiation of an unscliclted pronosal and continuas through

the entire process of review, selection or rejection, contract

negotiation, performance and finelly epds with the decisions thet

determine 1f the initiater has perforned as oblicated under the

T N

Center, Annual Procurement Repart, Fiscal Year 1969 (Hous ton, Texzs,
1569}, p. 200 o

e .

The term "unsolicited" is the copmenly accepted term to differentiart
a proposal subnitted on the originator's own initiative frem those
subnitted in response to a request from the systen,

4 S



contract, Cmphasis is placed in the areas of most sicpificance to

an understanding of the proccess,

The model and associated vork is directed to a description of

the “Functions" of the decision process as opposed Lo an organizaticnal
description, Each function may Iinvolve several drganizational
elements, Although declsions are made at various levels within the
system, the process is essentially the samre threouchout the wmanagement

hierarchy,

Environmant: The entire decision process {s surrounded by a

b e

4

continuous interaction between the decision makar and his envirenment,
A11 decisions are in & real sense a:culmlnatlon and integration

of a multivude of internal and external factors. It Is not anpronriat
to discuss the decislon process described in thls paper in terms of

1] t

ths

envirenment, Thare are nultiple environmants depending upon

the point in the process as well as the management level at which

the decision is made. fon exannle, at the top management level the
gnvironment consists of factors external to the system such as the
propcsal Eﬁﬁtiator, the initiator's conpetitérg, the scientific
community, nclitical factions, other federal crganizations including
HASA field centers, Headquarters, local Interest groups, and
unIVQrsitiesf The dag¢ree and type of influence d=zpends upon

\ - . * .
prestige, releticnshlp of the environmental factor to the system,

{u

and a host of other such facters., fHeadasuarters, for examrle, is
in a position tc dictate and is always z powerful influence. Decisions

made by top management must recocnize not only tha technics)l merits

of & particular pronosal, but sust alse integrate these environrmental

<7/



At lower levels within the syster the envircenment consists
prirarlly of the system's own management hierarchy. The decision
makers must always conslder the views of their respective manager
5

recognizing that different valued are at play,

In both instances the decree of influence on the decision

maker s largely a factor of the powaer and prestige of the environmental

P

factor as well 2s the power awd presticge of the decision maker.

Limitations and Scope: The objective of this presentation is
[ J |

w————

to bring the decision ralking process into Focus in such & manper
so as to provide an overall perspective on the total srocess, A

£ ]

detall analysis of every facet of teasible and

et

he nrocess 1s not

in fact would jeopardize the abllity to comnunicate the maln thoughts,

Therefore, there is an intentioial "higniighting"

—-

re
-3
3k

atment of many
3

areas that an in-desth study weuld cover nore thoroughly, Alsao

the study does not investigat

H]
I

the declsion making process of the
initiateor nor the ileadquarters activity, The mcdel is based

entirely upon the authors' subjective observations

<

, interpretion

of official literature and consultation with selected individuals

o]

e 6 .
lecognizing the cuthors!' own values thare is
‘] p2 H

-

within the system,

no intent to imply that other researchers would nacessarily view

the process as presented hereln,

Litarature: Considerable literature was reviewed for familiarlzati

B AT 3 Y -

. - - . ,’ 'y Il
and ideas on nrodel building, Howaver the survey ravealed no dlrectly

%

t Churchmran, Pred n Decision (Englewocod
Prentice-Hall, Inc,, 1961), Ch. 7.

-
-
o "

5
Cliffs, ™
&

Prwin B, J. Bress, Dasicn for Yeclsion (liew York: The
D

MHaciillan Company, 1953), pp. G561, -

7R. i Cremer and B, E, Smith, “Decision Models for the Seleccicp
of Research Projects,”" The fnarc, Economist, VYol, 9:2 {(Jan-Feb. 1964},

577



applicable worlk, The oniy literaturc wlth direct applicability

8
are the official reculations coverning HASA procurement. These

'

regulations provided much of ths descriptive infermation regarding
¢ i p g

the preocessine of unsolicited preopesals.

Research Mcthodology: The authors! objective is o develo
Oy J

and present a descriptive model of what zctually oceurs in the decis

making process. Using Hyneman's terminclouy, the methodo

[
primarily descriptive, providing "an account of what actually

Il9

exists and occcurs., Techniquas cwployed included personal

chservation and participation in the process, a study of literature

and consultatien with selected HABA offlcials,

pp. 1203 R, G. Brandenberg, "Project Sclection in !ndustrial RE
froblews and Decision Processes' in H, €, Yovits, et. &l. {eds,)
Rescarch Procram Effectivencss (Meu Yori: Gorden and Breach,
FubTishers, 1S66), np. 13~H3.

P

EASA Frocurerment Regulation, January 1964 (HPC-L00), as
zmended threugh Rev, 14, 0ct, 1905,

udy of Politles {(Urbana: University

599

<
“Charles §, Hynenan, The S
of I1linois Press, 1959), n, 11

2



FART 11

CESCRIPTIVE MODELS
1

o

Part Il provides a verbs)l rodel of the diagrarmmatic model
in Figure 1 to more clearly describe the decislon making ﬁrccess.
Altheough the total decision mraking and implementatlon process is
described, the main thrust is directed to the "Key Decislon!
sub-process areas, For convenlence and ease cf presentaticn, thse
variables, constraints and other decision making consideraticns
are discussed as a part of the deseription of each major step.
Consideration vas given to establishing separate categories for
these factors; hewaver, the authors believe such an arproach would

be unduly cumbersome, The decision making steps discussad below

numbers shown on Figure 1:

[

are identifled by tha sam

Step 1 - Initizte - teost unsolicited aroposals received by the systerm

rt
s}
r*
I
[=
o

are in y the industrial sector. Lowevaer, uascliclted

proposals are also inittiated by vsrious other parties such as

Y

universities, other non-profit institutlions and individuals,

t

Preposals can and do cover the spectrum fror baslc research in

narrow Tields to Full scale spacecraft systews, Spz2cific instructions

arz provided by the system to asslst nrossective init

-

fators, The.
following information is required, hopefully with the inftial sutwmission

to facilitace decisions rec

-~

=]

arding accentatbllity of their preposal:

AT VB TV R T R W A e

RS

JRross, p. 184, - éajkjy


http:acceptabili.ty

Figure 3
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EVALUATION-DISPOSITICHN
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b i Advise 3 t Tine encompassing the . :
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: 2 Br““**“J&“ 4 s two environmaents influ-
i B Control L Other Headquarters E* encing ths decision
] N (LOLQ})E Disposition {; maker. There is an
) ‘“"”““T“"“ﬂ ' 45 ¥ environment exrernal to
4 _ . _ _Qon-syster) , A ' the system consisting of
: . e Toordinatiun t the scientific community,
Pt > : . q G B © the headquarters, poiit-
o A Preliminary Yes 3 Technical : Iﬁontroi ! jeat factions, the
, Seorch § Search Ly | (tig) , industrial sector, which
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i %g KKK ' influenced by the 'system
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i ” * . é“mmffy ment hierarehy within the -
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Hame and address of
Date of prenaration
Type of organization
Concise title and

the creenization submitting
or submission;

(profit,

s

£ -
L

h

non-profit, educationa

abstrace

of the preposed offorc or

12

proposal;

1, cthar):

cactivity for which support is being scughty
(v) An outline and discussien of the purnose of utle propossd
effort or activity, the methou of attack upon the nrobiem,
. and the nature and extent of the anticipated rasults;
(vi) HMames of ths key personncl to be lnvolved {name of
principal investigator, if applicable), brief biographical
lnfotrgtlon, Including principal publications and relevant
experience; .
(vii) Proposcd starting end completion dotes; ;
(viii) Equipment, facility and personnel requirerents
(ix) PrOposed budget, including separate cost estimates for
aleries and wages, equipment, expendable supplies,
services, travel, subcontracts, other direct costs, and
overnead; : .
(x) Hemes cf any other Federal agencias receiving the proposal
and/or funding the proposed =ff ort or acgivity;
(xi Brdief description of the propeser's facilities, particularly
those which would be used in the propesed effort or activity:
{xii) Brlef outline of the proposer's previous woerk and experience
in the fileld:
(x1i1) If available, a descriptive brochure and a current
financial statement;
(xiv) If precposad effort ar ectlvitly requires or may generate
classivied security information, the security status of
the organization and the major investicators, ard
identification of the cegnizant sccurity office;
Feriod for which erpﬁs-I is valid;

and technical personnel whom HASA wmay contact during
evaluation and/or negctiation;

{(xvil) ©ELac¢h proposal containing technical data which the

voo iy, Submltter intends (o be used by HASA r evaluation
purposes only, may be marked on the cover sheet with
lecend prescribed in 1.304-2{c¢ )(]) ]

{xviii) Signature of & rescounsible offici of the proposing
orcanizetion- - - .

Host proposals are initially received at the centrel point
discussed in Step 2 below, Howevar, this is not always the ca
Unsolicited nroposals ars sometimes recoived at various polints
throughout the system, Vhen 'this cccurs, the first-decision
associated with the proposal {after receipt) must be mads - wh
is the disposition, This becomes a problem only in event of
ignorance of prescribed precedures, or Intentional deviation.

=2

Hames and telephone numbers of proposer's primary busiress

the

I

se.,
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-

Deviation for either reasen is eventually discovered and the proposal

.

defivered to control (Sten 2). Step #3 on the diagram reprasents
all peints within the system at which a proposal may be received
other than the designated control.

Stap 2 - Control (10ca1l{— Contral functions as a ceniral receipt

distribution polat for all unsolicited propesals. This Is a peint
for two decisions. Fivrst contrel must determlne if the prepossl

can be evaluated by HSC {(the system) or rnust it be forwarded to

—t
o
n
in
1
o

eadquarters,
ground rules: Retain all unsclicited proposals for systenm

evaluation with exception of "proposals from educational and ncn-

proflt scientific Institutions:“ll

If the preposal requires Headguarters review, tha proposal 1s

forwerdecs to the Headquarters with simultaneous notification to tn

2 | . .
1n|t|ator}“ [ ¥ the proposal mects the criteria

HEC, contrel takes aporopriate record kesping scticns, then forwar

the proposal te the next declsion polnt,

o

o
[x'd

Step 5 =~ Preliminary Search - Hany proposals do not rarir axnen

of the rescurces reguired to perforr o comprehensive evaluation,

These pronosals can eoften be entiflcad vy @ preliminary raview
focused on basic essentials that would have to be met under all
circurstances, This Is primafily & business coriented roeview of su

factors es: {1) does the prosecsal contain the basic cost and tech

an

objective decisicn based on the fellowing

o

ola

data, (2) has the preposal been approved by & responsible official .

M asa Procuremnant Regulatiecn, n. h2b,
12 " ; . ,
Headquarters dispositicen {step #4) follcws essenzially tihe
same palttern &s ilhat described by the rodel from noint of receipt

forward,

SRS

d
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of Lhe initliatin

@

orcanitzatlion, and (3) does It offer more than

13

standard services or "off-the-shelf" type articles, ¥ the proposal

falls to meet these minimum requirements it is treaved ss regllar

! .
1A The decision as to whether

correspondence or advertising material.
the proposal is considered worthy of compreshensive evaluation or

sitmply a plece of correspondence is reflected in a reply to the
initiator indicating the course of action, |If the decisien is to
preceed with a comprehensive evaluation, the proposal is forwarcec

to the appropriatzs technical organizatien within the systewm. At the
same time actlon Is taken to ccordinate the decisicn with the
isadquarters Control (Step 6). This assures an agsncy-wide perspect}v=
and provides a communication link for feedbuck and guidaace. The
Headquarters control functlon also provlides participative support

in technical evaluation activities wvhen there is highar level intersst.

Step 7 - Technical Searcn - The technical evaluation and decision

'~
u

=

{ HH

U
—
[

process is the single most important part of the decislon

[X)

W

"

i8]

srocess, Proposals that do not survive this facet of the process

receive no further censiderztion, VWhen a Yresjedticon! ciston Is-

@

made, the responsible technical orcanlzation advises the control
function, which in turn communicates the decision te the Initiator,
Proposals that are determined to be technlcally acceptalble proceed

tc Ster 8, Becausc of the importance and complexity cof the technical

evalustion, a separate model s providad along with analysis and
comirent recarding a normative view of the process. (saces 25-32)

Step & - Conpetitive vs, non-compectitive decision - A proposal that

135484 Procurenent Reg
{

f
i , ’
Nbid,, p. k25, )

=
—
b}
o
[}
it}
-
]
.
=
M
I
.



has survived teo this peint has hich prebabiltity for full contractuald
inplenentatiaon. Houever, Stco v is an extrcnely scnsitive and

¢ noint at which the dceciston is

p—y
o
N

critical decision polnt., This is

riade as to whether a contract vill bu nogetiated wivhe the initiater

witheut providing an opnortunity te other potentlal contractors,

<~ 13

CR vhether other contracters will be niven an opportunity te

participate. |If the latter course is selscted the Initiator stands

f not receiving tho contract ultlinstely ewarded. The

a risk o
initiator of the unsclicited proposal would nornally be diseppointed

and unnapny if his competitors are broucht inte the picture and ray

usc vatrious tactics te atterpt to change tbn decisic

st

v touever, the

+

systern decision rekers are resnonsible for assurling

ct

hat only thos

i

Justivioble cases arc tregted as rnon=comretitive or sincle source
procurements, Infornation develoned in Step 7 {technical search)
becowes the prirary basis for this Inmportant dacision, The follouing

tllustrates the type of criteriac upcn wihch the deocision Is based:

(i) The srocurzrent is to prc\ic¢ sunnort te an educational
instituﬁion for the developrent or Irprovesrant of that
institution's capavility to contritute to the naticnal
zercnautical and space procrang and the prosescl vos selectad
en the basls of lts cverall ne erit, cecst and potential
cuentribucion te HASA preocrer objectlves, after a thorouch
svaluatvicn and cenparison with other provosals for siwilzar

support;

(11} The precurercnt is for basic sclentific or encinceving
resecrcehiy and the vroﬁrs 1 vas selzcted on the basis of its
overell rerit, cost ang cantrELutian to NAGA procrae
ebjeetivzes, after a therew h evailuetion and corrariscer with
other wreassats In the sans or relatad floeldesy cor
(111} Toe erocurcnent is for services atnar than bLaslc
rescarch (coey, daveloprent, feasibiltity studics; 2tc.);
the prepeec] contains tachoicenl douta or offars unigus
capabilitizs thal are not avallable fron another scurce;
and It 15 net Feasible or rracticel to “efine the
Cevernraont'!s roquirerent in such s wey &s te aveid the
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necessity
proposal,

gf using the technical datz contained in the

]

A9

1

After the decision is made the iniftiator of the unsolicited proposal

Is impediately informed to azveid long periods of uncertainty., In

L3 1

the event the decision

s to conduct & competltive procuremant the

decisicn process now takes the math of a standard competliive

nrocuremnent actien, In other words, tie Yunsolicited propesal? aspsct

is no longer a factor in future activities, Assuming the decision
to be that (i) the systen desires to proceed with contractural
fmplementation, {ii) the work which is to bz contracted is suitable

for conpetition, and (iii) necessary coordination, reviews and

approvals within and external to tne systen have been accomplished;

the next step in ths sequence is #9.

Step 9 - Ceompetitive Alternatives - Early mnlanning and preparation
oo P ] 3! i ¥

"

-

for a competitive procurement is one of tha most crucial phascs of

individual

i

[t

the entire cycle. The activities invsive a multitude o

decisions including: selesction of specific technlcal objectives,

operating and contract schedules, procurement-method, tyne o
contract to be utilized, companies to be solicited, proposal
evaluztion plan and criteria for salection of centractor, and terms
for tha contrectuzl arrangement.‘ One of the mere immortant

consideratiaons involves the estimates of the cost of the verk to

pe centracted and provision for funding, This is often cna of

e
13}

rore difficult problenms because of -the extreme compatition Tor
resources, Even when the nprojsct has strong supporti from the

interested technical organizations 1t nust coenpete in the priority

[
o nasa Procurerment Regulatlion, p. 426,

2



assessment along with cther proposals. The nagnltude of the problem
is often directly réiated to the cest of the project. As the cost
estimates increase, so do the difficulties assoclated with budgst
apprcvql. Applicatlon to the systom's cobjectives becone s a prime
factor In the final decision. Flexibility- is generally available

within the system to cover the smaller preposals but the larger

proiects may require extensive budget activity, particularly if

the work will be of long duration., Contracts extending over Tisca
years must be consldered in future budget requests snd are of

bt . - 1 . sy ; -
course subject to pruring at higher levels. The criticallity of

the decisions cannot easily be overerphaslzed because this is ofte:

an area of creat difficulyy for prosnpective projects, The earlier

o

the budget planning the hetter, but early planning is difficult
because cost estimates are cenerally not reliable until later phas:
in essence, conce an unsolicited pronosal is determincd to ne

an &

3
-

yropriate matter for competitive procassing, the thrust of th:
activity becomes the same as it would be for a procurement wb’rh
was Initiated within the systemn,
Two‘important decisions at ﬁh[s ﬁc!nt invoive thevmethcd
of procurenrent and the preposal evaluation planning., Their

importance varrants special discussicn., HMethod of procursnen

Declsions must be made first, as to whether the proposed. procurenent

is appronriate. for advertising, or negotiation. Since advertising
b ' s o H H A H P H
195 factors and dacisicn process in tnis Step 9 and Step 11
are Lhe sanmne,
17 ’ . :
fD“Dantng upon ‘the value (dellar) the dacisions arz wade &t
varying levels within arnd exterasl to the system (Hezadouarters),
Houever, thes sawe basic criteria apolisgs rocardless of the dscisian
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- - . 1
is the funuvamental rule for zll gevérnnent purchasnng,1L It must

7 i

be the In any Torg

~h
—-
-
[a)
fard
—
jol]
et
Q
=

3

st alternative consicered, licg

authorized orniy a5

an exception to the statutery reguirements for
15

advertising, Caréful review and consideration: must always be

given to each procurement before deciding that it will be necgotiatad

el

in 1leu of edvertislng. The factors that ney justify negotiation

without corpetition are:

Hational erergency, public exnicency, purchasss not in
exces: of $2,500, personal or professional services,
services of educaticnal institutions, purchasss outsida
the Unived States, medicines or medical supplics,
perishable or nonparishable subsistance sunplies ang
supplies or services for which 1t is jwrracgticable to
secure compatition by Tormal advertising.ze
Advertisinyg reguires use of a firm firxed price tyvpe of contract whichn

established prior te advertising., Few reguirenents of the systen to
which tnis nedel is related will mest these criterla, Theretore it
is not a freguently selected method, 1f the decision iIs thet formel
advertising Is not feasible, censidaration ray shift to a rodifled
version af sdvoertising ca;]cd PTwo-step advertising.’ This nrocedure

svster's description of ths recuirament msy bs vague or i1l de
The technical aropossl is evaluszted, and 17 detervince toe be accaptable

~ .

for a price compavition, Fach company having an

becomnas the basis

o+
0

acceptsble technical proncsel would then submlt 2 fixed nrice bid

B e n — e

Ydclarence li. Danho
Chance (VMashington, D, C.

T AR e

o

¢ ana Technologizal
e o e S
IE 7oy

o Chepter 1V

)

3

~ . - t
“HASA Trocureraent Reculstion, Parc 3, pp, 201-314,
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21

inplement its propesal. Thls procadure is not often uvilized

because it acds substantially to the time cycle for the procursment,
in addition, few procurenznts of a2n R&D nature (the system's
business) are compﬁtible vith fixed price contract arrangemants,

I1f neither the fermal advertising or the .tuwo-step procedure

is selected as a method of procuremant, tihe decision process shift.

to the neg¢otiation method,

Negetiation prevides Fflexibility to establish the type of

contracl nest anpropriate {for the circumstances, to negotiate ters

such as price, schedules, work recuirapents and a multitude of

other factors to the mutual sctisfaction of the partices. It is
the methcd most often utilized in RED contracting.

Another crucial decision in Step 9 involves the nroposal

evatuation plan and sélection criteria., This activity normally

invelves many people, especially in high

The various disciplines are brought into focus as a tsam, generall
formal committee or board., ©Official regutations regquire uss of

formal boards in procuremsnts of certain dollar valus (million

22 i
and above). There are @ rultitude of Tactors upon which dacisions

rust be made In order te evaluate and rank proposals; houwever, theay

are generally detail aspects of the followlne basic criteria:
~Techaical censideration:
~Experience of proposel
~Cost considerations

~hanagement capability
-Financial and other business consideration

wr

HASA Procurenent PReculation, Peort 2

fi50urce Evsluzt

L
and Spacc Administrat

ion Beard Henual, HPC 402, {#ztional Aeronautics
fon, 1964).
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Afrer having decided the merhod of nrocurewent, terms, type of
contract ard evaluation plan, the Fequest for Proposal or

Invitatien far Bid is prepared and forwarded to prospoctive

contractors, At a specified time znd place proposals cor bias are
delivercd to the systew and th2 evslustion process begins,

fald
-
@)
w
o
]
[#8]
3
1]
ja
<
o
=
=
tn
114
[

Stens 10 - Salect contracier - |f the procurems

The iawest.pr}ce Bid that mests all reguirenents of the lnvitaticon for
8id submitted by a responsible contractor is accespted, That Is, ihe

lowest resnonsive, responsible bidder receives the contract. -if
as Is normally the case, the procurenent is nsgotlated, selection

becemes almest entirely & subjective declsion preocess invelving

Business and Technical considerations. 7The commities or board

»

evaluates preoosals bascd on the previcusly established criteria
and the Individuels rank the proncsals, corpiles the Tincin

o thie appropriate cdecision making official for final

tn
o

B
.—;
o
7
rt

selecticn. The decision lcvel varies depending on the valuz of the

n

procuremnent, but Lhe process is essentially the same insofar as

fundarmental facters &re concerned. In a necotiated procurement tha

activities of evdluation are dlirected te identifying the contiracters
viho have offerad propégal%“hhich have the greatest premise of success,
and zre within the “cbmpct!t}ve range' for puraoses of negotiatlion,
The difficulty of deciding just what, tne "competitive rance' means,

is illustrated by Paul Darron's comment on the matter,

The statute lTtself offers nothing to clarify., The
lecislative histery has ltittle more and the persens
invelved in the ltegislative history discussions vere
conspicupusly and knowingly vacue and did net atterpt

the contractor sclection process is essentially an objectlive determinati



o
—_—

any precise definition., At SeV'ral noints in the legislative
history, ths term "“"representative number' or some ecuivalent
expression appear, Reading the "statutery' hiscory as a
whole, proposals with the followlng characteristics
reasor"bly could be considered as not faliing within a
competltive rance: : .

{1} Proposals which are substantially and consplcucusly
nonresponsive to a major or an unrzasonable extent,

(2) Proposals which, thouch superficially respensive,
are technically defi icnt to a2 wajor or unreascnable sxtent,

(3) Proposals which are substantially deficient on
business ana management aspects to s mzjor or tnreasoneble
extent, e.¢., they indlcate either a lack of inverest or
lack of business or menagement acumen reasonebly necessary
for the twask.

Additionally, the size of the précursment, the time
available for the selection process, and the cost to be
incurred in the selecticn process all hear reasonably on tne
nurber of contractors to be selected for the gvaEU"*ion
and negotlation nrocess. Alse, a slognificant breakpoint
in the rankings nay suggcst the contracters within a proper
zope of competitive consi tderation.”

Upon selection of the contractor or ccntractord. for nsqgotiazio
the next step is to establish firm contractual zgreements, {Step 11)

From this point forward the process is the same for beth the

competitive and the ron-competitive situztion, Se, we will now pick

up again with the unsolicited propecsal path assunin

s
o
{0
9]
[4)]
G
pu ]
=

:
b

Step #8 that the circumstances warrant contracting non-corpetitively

Step 11 - Comprehensive Susiness Search - Proposals surviving the

L o

Step 8, Competitive vs., non-competi le

tive decislion as single source
procuremcents have met the most severe requiremsni anc are now

apprcachineg the final tests prior to contract definitizacion, a,

——
23, " ant 8 ; - £
Paul A, Garron, "“"Gevernment Selectlon of Connr*ctors ror
Dase?rch and Develonment,” Unnuglis%ed paper, pbh=27-23, Ilir. Barron
is Denputy Director of Procuremant for the Hational AL'Gnautics end
Space Adwinistration, Vashingteor, D. €.



coemnrehensive business evaluation., This is an evaluction of the

3
1

substance of the pronosal from the standpoint o
pricing arrvanjements, centract terms ipncltuding schedules, data

-

nrovisicns and work description., This decision requires subicctive

judgment as to the adaquacy of the content of the proposal - does
it contain adequate detall suppnort in such areas as cost to facilita

evaluation, If the decision is no, a feedback to the Initiator is

ja ¥
[«

ne tely implemented to obtaln the necessary informazicn, |If

1

-

the decision |

5]

any necessary additionsl date, an in-depih analysis Is conducted

te establish 2 price comparable to the work to be performecd, The

o

negcessary contr

, ct terns

o

gsired by the system are also established

in preparation for the formal conTrontation with the initiator, ths
negetiation process, As in Step 9, & mest important aspsct of Step

yes meaning thes data is adeguate, or upon receipt c¢f

egal considarations,

11

deciston process ls the deterrmination recarding fundine and the level

¢f support, VWhether the procureament Is & corpetitive or non-

o

competitive situation makes no diff

[(H]

rence, the oroject must stana

the test of competition with other proposals in the battle for
support, I¥ the proposal docs not win this struggle, tne decision

process ends with a "terrinatvicen" notlfication te the initlator,

I¥, oen the other hand the decislon is to supnert the proposal but

not in the amount requested by the initiator there are at le

{at
L]
o

two alternatives. The

Ha

cona of the work may be reduced, or the
initiator can bz requested to share the cost. Assuming that
satisfactory funding is arranged, and that all other considerations

are stlll Yao," the system Is now in positicn to conduct formal

necotiations, Step 12 iIn ths declision phase,

P Zn
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Step 12 - Contract terwms = Step 12 Is a focalizing polnt where all

‘anpropriale participants within the system and the initiator of the.

3

unsoliclted proposal come together for the purposc of develeping

mutually acceptable centract terms, 1¥ the informal caordlnétion
and fTeedback system has worked properly there will be few surprises
at this point., The parvies will have explored the problem areas
sufficiently te know what to expect. This is not to suggest that

problens do not arise., To the contrary, when a proposal reacheas

thiils point

rH]

n inttiator sometimes teels confident and begins to

~h

becorie less flexible, Every aspect c¢f the prospective contract Is
explored theroughly with the objective of mutual agreement, |If the
objective Is achieved the process moves to Step 15, contract

perfermance. If, on the other hand agrecment is not resched, activity

shifts te Step 13, an investigation of alternatives,

-
o

Step 13 = lInvesticate aliternatives - Because bo parties, the

system and the Inltiator are desirous of implementing the proposal,
there is & high probabllity that accepteble alternatives t& the
nroblems identifled in‘Stcp 12 will bs discavered, If it is a
matter of ina%equate funding tihe worl recuirement may be changed,
If it is a contract term there Is usually-a compromise solution.

| f-the normal case pr;;a{l;-and accepteble a]t;rnatives are found,
the decision process moves Lack Inte the seaquance and Step 15,

contract performence, However, if the parties are unable to agrze

*

on an alternative te the problems there is o terminaticn situation,

C

+*

The perties must ogree befeore a contract can be establisoe
Therefore, there are .only twe paths lszading from Step 1k, one is to

a contract, the other to a termination,

e CF
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Stenp 1 Performa

nce

This

is the fruit

of all precedirng lahor,

The decistons during thls phase are larcgely those of the initiater,

deciding how the multitude of requlrements of the centract will be
carried cut, The decisions made by the system are limited to those
involved In monitoring and maintaining surveillance over thsz contra

vwork, This is normally conducted by specifically designated

resresentatives who maintain a day-to-day survsillance over the

progress of tho we
of rproducts,

The decisions

are

They vary from relatively wmingr, non-demanding ratters

ccemplex, continuou

5
k2l

Step 16 - VYerific

rk.

—_—

direc

dec

o
~

tion

reports and cther

tly depen

i

ision
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d

eC

Neclslons

melkin

{sions

include such matters acceptabil
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items dellvered to the

o

5 3]

dent upon the terms o centract

=
T =

extremely

g reguirements,

- This shase

is hopefully tne last

e

of the entire process that started with

propesal and conds

atbe

in this stes are a

with the reguirements of the contrzct,

e

esitive the finan

ile is retired,

2%

with

rnztt
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If,
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paymrent
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obliestions of the
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howesver,
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the systen must

or to make appropriste adjustme

and cther appropri
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specialists as wel

resolved by mutual
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highly snecial

a

Fr

Ui

| O

ss!

submi on of an unsolicite

fer servic rendered, The dacision

1 n

ing if the initigtor has compl

I the decisions.are

svstem are met and the

the declision is that the

cGn

and often serlous problen exi

te obtain the services due,

in the financial arrangesments

The decisicon process.at this

invelvine

lecal

ctor!

ity

a
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of the system, or it may eventually require formal ligatlon

preceadings Involving third parties,

ped

TECHHICAL ASSESSHEMT HODEL

1

Descriptive Nodel

|

The present technigue for determinling whether or not a given
preposal sheould be purs;ed is a highly subjective process involving
mény individuals and groups at cvery level in the organization.
Specific variables In ﬁh; process ars presented later, AL this®
point it is only necessary to reccgnize that subjectlvity enters
each block of the declsion medel te some degree, Ancther Important

&

concept affecting the outcome &6f each step in the process is the

strength of the evaluator's opinien, VYWhether he i3 strongly In
favoer, strongly copposed or relatively neutral cn 2 civen proposal
h

has a signif

~
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is highly regarded. Except fer one examnle (the block showing
source ¢f the éropcsals) this factor is not included explicitly
in ths model becguse 1t makes the model so cumbersome It destrovys
its utility,

The folldwing is a bbck by block descripticen of the technicsal

. - - - r
decision medel shown in Figurs 4.4°

1. The princialijdecision raker for the nroposzls being considered

is the Directer for Engineering. Every menber of the cvaluaticn tean

[}

is a decislon maker in the senss that he tepcs to slant his evalustion,

!i * . - 1 4
selact data that enforce§ his cpinien and of course srepares his

—

recomrendation to include these blases (intentional or not).

e e

-
257Th1s proces
augmented oy discu

W

is the result of the authors' observations
slons with several englinzering maraoners ¢

S
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Howzver, the Enginecring Pirecto

that can explicitly an¢ unilat
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technical point of view,

authority,
"Sourcel

&

In Bleck 2,
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system reseurces will be made avallable witheut additional
consiceration,
5. Even if the envircnrent vill support inplementation of =

nrososal, there is & vuestlon as te whether or net 1t Is in an ares

[55]

¢t interest to the system. I1f net, 1t will arobsbly be referred to

~r
-
[4+]

ASA center or other government agency having particular

cognizsnce and authority in that ares,
6. A~ flnal check before nroceeding with the preraration of a

i

HSC has the rasouirces to

=
o
t
4

feraal evaluation plan is whather or

(i

valucte the proposal and then (o assure adequatre Im
suppert if the proposal is accepted. 1t is also comparad to oiher

praopcsals to deterrine If the resourcoes avalil
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Fach technical tesm then proceeds to conduct its respsctive
enalysis and te perform any tests deslired Lo assure that the anolyslis
and cieins contained in the preposal are valld or at least feasiblse,

This evaluation is the most ob

ctive Lleck in the precess and evan
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approcch is a useful mechanisn for ldentifying individual bliasas,
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iedivideel steps In a particul

ar analysis
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Prop 2 nininum, 1L 1s, therefore, very important to determine
the recascen for omissions, especially on critical technical noints,

10, Evaluation of the preposal afver all desired testing and
anclysis has been conpleted 15 not conveniently divided into objective
and subjective blocks &s shown in the model, Tney were shoun as
separate blocks to emphasize the Importance of the subjectlive factors,

Objective evaluation variables include whothier or not the proposal:

a) is a feasible solution te a technical need X

b} includes evidence thaot all required aspects wore consldereac

¢) coentains ﬂpplica‘icns of new technology cr advanced state-

of-the~art which are obviously cpuinis stle .
d) compares favorably tecnnlca!ly with other prorosals In the

Ssame ares

11, Subliective variables that affect the reccomendgtion Incluce
a) the evaluator's knowledge of the subject
' b) the evaluator's opinfon of the subject
¢) the cvaluator's knoewledge of the proposser
d} the evaluster's opinion of the pronoser
e} Lhe confidence othar merbars of the teem have in the
evalustor )
f} the svaluator's perception of the HASA's naeds
¢) ihe evalustor's parception of the WSC neszds
n) the evaluator's perception of the desirss of his bess
i) the evaluastor's perception of reascnable cost,
These valucs and opinions nicht eor richt not be rentioned
in the technical cvaluation report, Those factors reccinized as
cxplici leportant factors in the raconmerdcticns are usuelly
decurented, Howaver, nany of these {actors arc not raccronizaed as
assunipticns or upinue volues, thersfore are not lTikely to be
menticned, A crsrhic resresontution of hou these valuazs are
-
lieny wnginsers and apcinezring ranoners vwould oblsct Lo
she suercoslicn that th2ir oninions have a suvhlicctive zlanant,
Howaver, tha atithers'! observation thet thz subjective or qgquelitative
sspects of & given decisiorn are frequenily as important as. thea
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2d anu integrated ls shoun on Flcurs 5. | £ the decision waker

to expliclitly quantitiz

0]

and weich the recemrendstion of
soen having an Influsnce on the recomrendation vis a vis the
resal, each personts assassmant could be renraesentsd by & vector

shown, Therefeore, the decision neker's totesl impression would

12, ©Cn 2 lsree proncsal 1Involving a substantial esvalustion task

force, many hilerarchial s

(3

8
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w

and many Jteraticns are requirad hefore

.

& recommencdation is nrepared, Subgroup rermbers discuss their Tdeas

among tnezmselves, with thelr g¢roup lsadar and Wwlth subgrouns with

wiiich the functicon thay are aveluatinc

subgroup lezders discuss tneir rzcomrmendations with their respective
grouy lesders and the evaluation team leader both Individually and

collectively, For score oroncsals, conmunication between ¢roups and

v

subgroups is specificelly prohibited to prevent the attitudes of
ene c¢reup from influencirg the next,

A suprrmary cf the evaluation results [s5 usually presented to
the Director of Enginearing by the svaluaticn tean leaéer. Then
each group leader discussess his own tearnr's recommendations in
¢reater detail. Laaln, frequentliy only ene grecun leader at a time
is sllowed in the presencation roon to prevent a snow-balling of

arge proposals, the evalust
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recommendaticons are presented to & board composaed of

and exrarts fror. 21l arezs of the center naving an Interest in the

auaentitative data; even when quanvitative data is available, has
recently been substartiated by s study conducted.by tnz Harvard
Business Schncol. Creinay, L, E£,, D, faul Leoitch and Leuis 3,
Garnes, '"Putting Judamcnt Dack into Decisions' in Harvard CDusinzes
Review, larch-April 1870, np., 5S-67 —
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proposal, The chalrman of the heard depends on the prupasal,
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However,

in

for our model we are assuswing 1t to always be the Dirscior of
Engineering.

Evaluation Doards are good in thai sorme of the best ninds
the Center can evaluatc tie whole proposal in context as wall
F 1 sact carbar? ~ e} i - -~ £ s @ Baarde are al
Trom esch mamber’s particular area of interest., BSoards aire a
2 hzzard in that iis wembers frequently have even sironger valuas

-

and prejudices than thes evalual tho pewer of

[} is t‘IOt

authority of hierarchy and/or expertise

-

single beard member who elings on some point

ch ;e in the oversll recommencation,
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This process contlnues until the board

then tha racommendation Is forwarded to ths
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their consideration prior to prcsentation t
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brought bacl into the appronrlate decislen cycle,
Due to the minor nature of the modifications which viuld be

Incervorated fnte a "normative model ' [t ls not corsiderad
el )

necessary or even desirable to diaararm the normative, Instesd, usirn

the descriptive wmoudel as a bsssiine, we will discuss ths changzs in

a step by siep manner kaking it possible for the readsr to sasily

visualize the adjiustenmnts,

1]

Steps 1 throueh B -~ In this area the descriptive nodel Is

P

considered to ke as clese to normative as could resasonably bs

expected., The function of Ylocal controi’ s essential dve tc the

oF

involvenent of numerous organizarisens and initiaticn souress. fdaz]

it would be better. if proposals cculd sorehow be avtomatically
dirscted to the control neint aveoiding the cccasicnal preblen o
i &

inzpprepriate involverenl; howvever, we can think of no way to

improve the present procedure,

w

[ )

Step 5 ~ A reduction Ir time and effort required to process

proposal
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to the "prellmrinary reviews' independently conducte
A wechanisn could be esvabiished wheraby the preliminary technical
revicw could be rperforved in narallel with the businzss revisw

Fossible alternatives Include assignrant of appropriate toechnicel

sizill to the Ster I functicn or simply Torwvarding 2 copy of the
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preltiminary review,

Step 6 - This is & straichtforiard, routlne functiop which is
eppropriate. ho change suacesied,

ns 7, G and 11 - As in the casc of Sta2n 5§, thers is a
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s1idation and parallel revicw aporos
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pctential reducticn in processing time and possibly =ffovrt by

parallel rather than 2 searlal approach to the evaluations,

proposal could be subjected to the comprehensive Lechnical and

business revicus simultansously instead of delaying the businsss

review until cowpletion of thz technical evaluatlion., Alsc, th

ur

area {Steps 7, &, 11) secms to be ideally sulted for a tcazm

is

!

ST

This could be consolidated as & sirgle copearation with three objectives:

technical, business and the comsetitive factor dacisicns. All
¥ §

are interrelated and to & very large degree invoive the sams in

th

It is also narticularly irportant to include the budget decisions
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as early in the arocoss as feasibiz., |

appropriate place to cover the eniirce guestion of "de we vant

Fe

vhat

the prosesal offers, cer we afford it, is the propossl comensurate

sttuaticn, Any Improverent will bz in educating the partic}pants
rather than chencing the model, JActrally, this ray be ths rost

Tmpeortant point in the arsa of changes or improvement. 1t is cls
that the decision making precess is alwost entirely subjzecitive an
that decisions will be influenced by the values of tha zarticinan

Ghservation of the preocass indicatas that nmuch of ths decision

raking 1s presently condusted in a frammeniasd fashicn whareln t
participants in any spccific stenr are not necassarily aware of
precading or subseaueni aclivities, This is of course not the
27, - . N
7ierbert A, Siren, Adrlniscirative Behavior, 2nd sd, lHew
— . ’/ N T ".,“ T
York: Ths ttecmillan Company, 1%03), p. 112,
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at the higher manacerment levels, but all decisions ave

*

these levels, The thourht then is that there is value

by ralking ths participants throucnout thz process awar

picture. This could ke accorplishad by providing a de

Q

preposal as it moves through the system. This ray als

the Tragmentation problem, People would be more inci

4]
a3
&)
-t
.
s
(3
ol
i3
i1
ol
th
0
ol
[}
]

the preoposal with oxher partici
were avare of the total nrocoss,

The only sugycstion offered for improving the nua
technical evaluation 15 te make szch cvaluater and cac
rember aware ot the s;bjective factors involvad in th
This is net to eliminste all subjzctivity, That wedlld
imnossibile, buv undesirable, Subjcctive evaluations =
“the best cluss to potential hlgh risk sltuations Onz

tnat thess fuctors are consivered would bs to provide
and to regquire every subgroup anc group lecder, as wol
proposal eavaluztion lzader, te prepare and include wit
recommendaticn e list of. all subjectiv: as well as ob]

‘considered,
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PART IV

SUIHIARY AlD COHCLUSIEONS

The exercise of moaeling a dascisicr process is an excellent way

¢

of learning to appreciate Dross's comment that '"Medels are vitally

~

27

sndeavor. " The corplexity and interrolaticnship of the muitiple
decision orecess could not be fully appreciated or understood witnout

first exarlning the process via the medlur of scwe type of model

A thoush the authors have observed the system descrilbed in this paper
al . i

sub-decisicn proczsses ider
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reflecting on this p appears that a model may well be ths

best methed of dealing with ¢cne of the improvemants discussed fTor

tetal wrocess, or if more zporopriate, certain seonzpts, could scrve
H 3 thy I 3 - ?

a real need if it wore to accompany the unsolicited propesal throteh

-

As stated in the analysis, littie can be offerec in thc way 2
constructive Improvemant in rthe model, Ye bstieve the syster has

capitaiizzd on vyears of expericnce In federal a

a recasonabiy sfficient and affective nreocedure for processing
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and the value of Familiarity with the tetal process reprossnt the
substance of the suthors! recormrendatiocons fOﬁ irmprevemen:, The
suggested changes In the sequence of certain steps veuld alsc be a
positive rove, hut the ¢ain would not be of major wagnituce,

ed a

In summary, the systerm and its licadquarters have devi

ks
v

decision process which reets the objectives, Complications resulting
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ons are only a minor prebklen snd woule exist

regarclicess of the type of systen smployac
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APPENDIX-5
ARTICLE VI1I -~ TECHHICAL DIRECTIOH AND SURVELLLAMCE®

A, _The wvork to be performed by the contractor under this
contract is subject tc the surveillance and written Technical
Direction of a "Technical Representative! who shall be specfi-
cally appointed by tha Ceontracting OFfficer in writing.
Technical Direction is defined as that Government directicn
to. the contractor wvhich fills in details, suggests possible
lines of inquiry or otherwise more specifically defines the
vork set forth herein, In addition this Cecntracting

Officers Representative may act as the Contracting O0fflcer's
authorized representative for the purpose of the finzl
evaluation and acceptance of end-item documentation reqguired
by this.contrect, The Technical Direction to be valid:

1. Hust be issued In writing consistent with the general
scope of the work set forth in this contract;

2. lay not rodify the Statement of Work or change the
expressad terms and conditions of this contract;

3. Shall not commit the Governrent to any adjustment
of the estimated cost, fee or other contract provisions,

B. [In the event any Government Technical Diresction is
interpreted by the contracter to fall within the Clause of
the €eneral Provisions herecf entitled "Changes'", the
contractor shall not implément such direction, but shall:

1. Notify the Contracting Officer in uriting of such
interpretation within five (5) working days after the contracte
receipt of such direction, Such notice shall (i) include the
reasons upon which the contractor bases its belief that the
Technical Directicon falls within the purview of the "Changes!
clause; and (i) include the contractor's best estimate as
to revisionh in estimated cost, fee, performance tin
delivery schedules and any other contrectusl prov
would result from implementing the Technical Dire

2, If, after reviewing the information presented pursuant
to subparagraph (1) abeove, the Centracting 0fficer is of the
opinion that such directicen is within the purview of the
"Changes'" c¢lause, he will issue unilateral diresction to
proceed pursuvant to the authority granted him under the clause,

In_the event- the Contracting Offlicer determines

-
I
it Is necessary to avcid a delay in performance of the

that

dsource: HMHASA Contract MAS 9-9953,

DZY,



contract he may, in writing, direct the contraclor to proceed
with the implementation of the Technical Direction pending
receipt of the information to be submitted under subparagraph
(1) zbove. Should the Contracting Officer later determine

that. Change direction is appropriate,
tssued hereunder shall constitute the

C. Failure of the contractor and the
agree on whether Government direction
or- a Change within the purview of the
be a dispute concerning a question of

the writien divrection
required Change direction,

Contracting COfficer to
is Technical Directicn
"Changes' clause shall
fact within the mesaning

of the Clause of the General Provisions entitled "Disputes,"
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