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SECTION I

INTRODUCTION

Purpose:

The purpose of the USAF Prototype Study Team, organized at the
direction of the Vice Chief of Staff by letter, June 1971, was to
recommend to the Secretary of the Air Force a comprehensive prototype
program. The objectives of this program are in consonance with a
letter of 7 May 1971 from the Secretary of the Air Force to the Deputy
Secretary of Defense, i.e., to advance technology, to reduce technical
and strategy uncertainties, and to provide a variety of hardware
options in anticipation of future military needs. In addition to a
near-term program, an overall plan to manage prototyping as a way-of-
life within the Air Force development/acquisition process was to be
recommended. As an integral part of this study effort, it has been
necessary to define what the "USAF Advancec Prototype Program" is to
2ncompass and to determine Air Force areas of interest where such
prototyping would be applicabie.

Specific Objectives:

Specific objectives of the study were as follows:
To develop the rationale for prototyping.
To determine what to prototype.
To determine how to manage the program.

Additionally, the Study Team was to examine the advisability of,
and an approach to, preserving the continuity of industrial design teams.

Study Organization:

Overall guidance and direction for the USAF Prototype Study was
provided by a Steering Group chaired by the Assistant Secretary of the
Air Force for Research and Development. Brig Gen K. R. Chapman,
DCS/Development Plans, AFSC, was appointed Study Director. The Study
Team consisted of an Integrating Group anl three subordinate Task
Groups: Project Selection, Management, ard Procurement. A listing
of the Study Team's membership is included in Appendix 6 of this report.

CONHI?ENTIAI.
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Study Approach: ‘

Working under the overall study objectives, detailed tasks ware
defined for each of the working groups. These tasks were formed and
defined by the USAF Steering Group, the Study Director, and the
Integrating Group. Interchange of ideas was effected with NASA, RAND,
AIA, IAC, plus other Air Force agencies. The opinions and statements 1
on prototyping made by many officials, other studies and reports,
and numerous philosophy/rationale expressions were reviewed and
incorporated into the work of the Study Team.

CONFIDENTIAL
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SECTION II

CONCEPT AND RATIONALE

Background:

In order to fulfill its military mission, the Air Force must
continually improve the aerospace systems which provide its operational
capability. In providing for this improvement, the Air Force must
employ development strategies which are both responsive to operational
urgencies and considerate of national resources. In addition, Air Force
development must provide our natloral leadership with viable alternatives
demonstrated in hardware, in design concepts, and in techknological
applications so that prudent selections can be made for the equipage
of military forces in countering enemy strategies and technological
advancements.

During the past decade, the DOD has employed the principle of
concurrent development/production to satisfy many "major" acquisition
requirements, particularly those of some operatiunal urgency. More
recently, a serial development-production cycle (fly-before-buy) has
been adopted as being more conservative of national resources,
particularly in those cases where operational urgency has not been
overriding. Both approaches are similar in that a conceptuai design is
specified a-priori. Subsequent efforts then are directed at achieving
the specified design so that hardware may be produced in the quantity
desired. However, the specified design normally has resulted from a
collection of studies rather than from the results of prototype hardware
demonstrations. Since the programs of concurrent development/production
normally have been conceived and approved in totality, i.e., development
and production, the commitment of national resources has been high and
of severe consequences to a limited military budget. As a result,
decisions to conduct advanced development have been based largely on
the requirement for approval to proceed with a complete system, rather
than on the information provided by the development and testing of the
prototypes of components and subsystems.

Due to this situation, there recently has becen a determined effort
to reduce risk factors in the a-priori design to assure successful
development and limited variances in expected performarce, costs, and
schedules. However, this could induce a conservatism in design which
may fail to take full advantage of emerging technology and inhibit
ingenuity and innovation both in government and industry. Further,
such large commitments of resources are involved that a variety of
demonstrable options becomes economically infeasible.

CONFIDENTIAL
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Concept and Rationale:

An Air Force Advanced Prototype Program is proposed to bridge this
development gap, to fully explore the advantages of emerging technology,
to reduce risks and uncertainties in development, and to provide the
DOD and our national leaders with a variety of options that, with
further engineering development, could be readily available for appli-
cation to military hardware needs. The objective of this program is to
provide prototype hardware for Air Force test and evaluation of design,
technology, and military usefulness in support of anticipated military
needs. The program will not replace the current development cycle of
development/production programs, but could assist in considerably
reducing the cost, time, and technical risks of the development phase.
1t would complement current exploratory and advanced development efforts
that are more directly associated with technical solutions for on-going
and proposed programs, and would assure an adequate base of demonstrated
hardware and an adequate number of alternate approaches based upon some
experience with hardware. Within the current P&D spectrum, the program
. primarily would encompass the advanced devclopment phase and, in some
instances, could contribute to pre-production development. Project
selections within the Advanced Prototype Program would be based on
individual parameters, attributes, and projected advantages of the
project as opposed to specific RGD categorization. Prospective
utilization of the experience, technical expertise ard design capa-
bilities of national defense industries would be a major consideration.

Among the key features or characteristics of the Advanced Prototype
Program are new or rciewed emphasis on: simplified and streamlined
management and procurement approaches; minimal documentation and
reporting; design goals rather than specifications; and adaptive
performance measurement and evaluation. Award of a contract would imply
no commitment to further programs or production. Advocacy, approval,
and selection of the projects within this program would be based on
anticipated military needs, rather than on formal military requirements.
In essence, the Advanced Prototype concept would find application in an
unusually wide spectrum of objectives and uses -- al! of considerable
merit.

Adoption of the Advanced Prototype Program should accrue many
benefits to the Air Force, the DOD, and government. In the long term,
a favorable overall cost reduction should be realized by demonstration,
vis-a-vis concurrent production. Additionally, this program would
provide a wide variety of demonstrated hardware items for s given
resource investment. This program also could be useful in promoting a
level of stability by assisting the aerospace industry in maintaining a

CONFIDENTIAL
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viable design team base, despite the historical large scale cyclic
fluctuations in activity.

Imaginative approaches to simplify management and procurement
procedures show promise of considerable cost savings by drastically
reducing requirements for documentation and reporting. Innovation by
both government and industry would be promoted in the environment so
established and "more could be expected for less.'" Increased
responsiveness to meet changing strategy or threat by a potential
adversary will be realized through the Advanced Prototype Program. The
program also would promote flexibility and alternatives for changes in
U. S. strategy.

The removal of uncertainties in development, the provision of real
data on which to base decisions, the actual demonstration of technology
advancement, and the far-reaching benefits of reduced possibilities in
cost and schedule overruns -- all features of the Advanced Prototype
Program -- should increase confidence in decision-making and enhance
the systems acquisition process.

CONFIDENTIAL
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SECTION III

SUMMARY DISCUSSION AND FIMNDINGS

1. Selection of Prototyping Candidates:

a. Criteria:

Some 220 proposed prototype projects were reviewed by the
Study Group. The projects included systems, subsystems/equipment
and technology items with start dates divided between FY-72 and FY-73.
In order to select candidates, the following screening criteria for
an advanced prototype project were developed:

(1) Relate to an anticipated military need

(2) Significantly reduce uncertainty (technological, opera-
tional performance, cost, scheduling)

(3) Provide new and feasible operational/technological options

(4) Offer lower cost altcrynatives or techniques than those
currently available or programmed

(5) Have a reasonable chance of meeting technology goals

(6) Have a reasonable cost with respect to potential total
program cost

(7) Be achievable in a reasonable time (24-36 months)

In general, the proposals satisfied the critera, but to varying degrees.
Tnerefore, those projects with the potential for highest payoff and
which were not being adequately developed under current programs, such
as Advanced Development, were selected.

b. Selection:

The Project Selection Group identified systems, subsystem/
equipment and technology items as candidates for prototyping. After
review, it was determined that the FY 72 and 73 recommendation would be
limited to systems. Thc recommended subsystems, equipment, and techno-
logy items were considered as part of the on-going "New Initiatives"
ceffort, und were submitted separately with that program. The systems
recommended for prototyping are:

CONFIPENTIAL
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$ Millions

FY-72 FY-73 FY-74 FY-75 Total

Advanced Medium STOL Transport (3.5) 10-15 10-56 0-15 20-86

Very Low Radar Cross Section(RCS) 5 8 7 - (20)
Vehicle

Large Tanker Aircraft 2 - - - (2)

Lightweight Fighter Aircraft 8 46 16 - (70)

Quiet Aircraft 4 8 3 (15)

Remotely Piloted Vehicle (RPV) = 6 6 3 (s)
Total 19 78-83 42-88 3-15 (142-208)

Cla Descrietion:

A complete description of the recommended prcjects and the
rationale for selection is provided in Appendix 4.

2. Management:

a. Concegt:

The concept of advanced prototyping may be applied to a broad
spectrum of candidates that emphasizes systems, but which also can
include subsystems, equiprent and technology. Therefore, a concept of
management is required that establishes a common baseline adjusted to
the prototype philosophy, but '"adaptive" to the peculiarities of each
program.

b. Objcctives:

Adaptive Management has as its basic objective the offering of
a maximum incentive to industry to work with the Government rather
than just for it. It provides for a maximum technical return to the
Government with minimum direct costs for management. It encourages
and makes provisions for both the Air Force Program Manager and
Industry to be imaginative and innovative in establishing the program
management structure.

¢. UCharacteristics:

Adaptive Management as applied to advanced prototyping is

CONFIDENTIAL
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characterized by: (1) small Governnent and industry organizations;
(2) use of contractor formulated data, wihen dsta is required; (3)
minimum controls and program documentation witnin botn Government

and industry; (4) deferment of elements, both managerial and techni-
cal, not directly related to prototype program objectives; and (5)
testing tailored to evaluating attainments of specific program goals.

d. Managing System Prototypc Programs:

The chain of events that makes possible the application of
tiie principles of Adaptive Management to Advanced Prototype Programs
starts with the delegation from Hq USAF to the Air Fcrce Systems
Command and then down to the Program Manager. It assigni to tie
Program Manager maximum responsibility for program decisions. It
authorizes the elimination of policies and procedures unrelated to
the particular program objectives and delegates authority to tne
’rogram Manager to establisn with industyy the minimum management
methods and program control and reporting procedures to effectively
execute the program. There is no requirement for managerial change
at higher management levels. The major benefits gained through Adaptive
Management are derived from tie adjusted role of the Government and
its relationship with industry at the program management level. The
following paragraphs make spcecific recommendations:

(1) Organization:

It is not recommended tnat any one standapd organi:ation
be established for tne management of all prototype programs. Tnerce
is such a variation in the potential numver, scope and type of proto-
type efforts that corganizational flexibility is as important as
management adaptability. lHowever, under the concept of Adaptive
Management two primary factors limit organizational variations. The
first 1s tnat tae role of the Frogram Management Office 1n Advanced
Patotype Programs has beea adjusted to one of monitoring contractor
technical progress, providing liaison und support, coordinating test
activities, validating test results and accomplishing financial
management.,  The second is tnat the management control systems havc
been simplified with major emphasis being piaced ou the substitution
of on-site assessment by Program Office personael in lieu of formal
contractor proparcd Jata and réports.  For a full system Jemonstration,
it 1s possible that the Air Vorce Program Management Office might be
located at the contractor's facility. It is an effective way to stream-
line the decision procer:, simplify the management process, and reduce
Government requests for Jata. It is not recommended that tae Advanced
Protutype Programs Offi-e repor: direct to the Commander of a field
element of the lommand, nut be placed within an appropriate Deputy
organization.

CONFIDENTIAL
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Prototype Program Management organizations should not be intermingled
with full scale development on acquisition programs within the Deputy
organization.

(2) Procedures:

Since advanced prototypes will not initially be considered
for futurc operational employment, many of the regulatory documents of
the Department of lefense, Hgq USAF, and AFSC applicable to acquisition
of systems, subsystems, and equipment for the inventory are not
applicable and must be waived. Examples are: Production Plan (AFSCM
84-3), Integrated logistic Support Plan (AFSCR/AFLCR 400-10), AGE and
Training Plan (AFSCR/AFLCR 375-10), Military Specification Drawings
(AFR 81-10), Technical Orders (AFR 8-2, AFSCR 06-7), Value Engineering
{AFR 70-~16) and CSCSC (AFR 375-7).

Other requesting documents, however, will be applied during
thie prototype cffort, but only to the extent determined essential or
desirable by the prototype contractor. Response to the requirements
{and degree of application) does not require preparation of any formal
reports or use of structured reviews. However, the Air Force will monitor
the contractor's approach to satisfying the intent of requirements,
Examples: Relliability (AFR §0-5), Maintainability (MIL STu 470),
Survivability/vulnerability (AFSCR 80-19}), Configuration Management
(AFR 65-3) and Aircraft Structural Integrity Program (AFR 8C-13j.

Similarly, there are some procedures used by the Government
in tull scale development or acyuisition which will be applied to
Advanced Pretotype Programs in a modificd form. The modifications are
generally mad. to achieve the flexible, streamlined management approach
that 1s advocated. The following are examples of the modifications
wilch will be made:  (a) Verifacation Reviews, 1.e., PDRs, CBRs) will
pe ecliminated and personal survelllance substituted; (b)) formal
program reporiing will be limited to Program Assessment Keview (PAR)
levels or below; (¢} program i1nformation will be obtained vither on a
personal surveillance basis or in the contractor's format rather tian a
specified Government format; and (d) the classical AFR 80-13 concept of
testing wiil not be followed. The Alr Force will participate tnrough-
out the tlight test program and in ail of the progressive steps of
testing.

¢. Adaptation for Less than System Prototype Frograms:

The same principles advocated for systems should be applied to
Advarced Prototype Programs of less than system stature. "Less than
systems” Advanced Prototype Programs cdn, with minor exceptions, follow
conventional methods of aanagement, as applied to Advanced Development

CONFIDENTIAL
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Programs. It is evident that the need for numbers of dedicated
personnel as well as the requirement for collocation diminishes with
the scope of the program, but it still requires the positive
identification of who is the Air Force Program Manager. It has been
concluded that most programs, if they ars to be conducted under the
concept of Adaptive Management, will re uire the full attention of the
Program Manager. Personal attention as to what is going on must be the
accepted substitute for formal data and reports.

In the case of System Advanced Prototype Programs, the need
for not imposing program requirements specifically related to full s«=°
development or acquisition was necessary. In the case of 'less than
systems", such documentation is even less appropriate. Contractors
should be e¢ncouraged to be attentive to design consideration of relia-
bility, structural integrity, etc., but as in the case of system
prototypes not required to fulfill these considerations beyond those
tnat the contractor normally follows as good design or fabrication
processes. The modified procedures recommended for 'systems' should
be accepted and followed in "less than systems" programs, i.e.,
eliminate formal configuration reviews, eliminate control over
contractor preliminary testing; simplify program status reporting to
higher authority, and substitute personal observation for formal
reports and contractor formated data if data is required.

£. Advanced Prototype System Testing - Aeronautical Systems:

1t is recommended that the formal Category I, Il and 11l
concept of testing not be applied to Demonstration Prototype Programs.
Obvivusly, a formal Category 111 OT&E is not appropriate; however,
this should not be exclude participation by operational commands when
appropriate. The contractor should be permitted (if not required) to
demonstrate the airworthiness of the vehicle. However, all phases
of the performance evaluation should be a joint undertaking. The
contractor should be allowed to participate in the flight testing for
he neceds his own feedbach to his system designers and engineers. The
Air Force needs early visibility into the performance of the air vehicle
to progressively evaluate performance versus goals,

When competitive testing, based on evither similar or Jdis-
similar technologies, is undertalen the goals will be clearly defined
to industry at the start of the program and maintained common through-
out the program.

3. Frocurement:

a. ggckground:

Title 10 of the United States Code statutorily codifies the
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basic ground rules for conduct of military procurement. Under the
authority of Title 10 the Secretary of Defense has published the Armed
Services Procurement Regulatien (ASPR). The ASPR provides policies

and procedures in amplification of Title 10. The Comptroller Generai

of the United States has interpreted both Title 10 and ASPR 1n an

extensive series of reviews of military procurement actions. Additionally,
the various courts and the Armed Services Board of Contract Appeals

have reviewed innumerable procurcment cases. Their decisions have

added to the broad body of published conrtrols over the entire procurement
process,

b. Statutory Requirements:

The Contracting Officer has considerable latitude under the
statutes, but ke must comply with all established requirements.
Among the more prominent statutory requirements are: (a) solici-
tation of all qualified sources; (b) obtaining appropriate negotia-
tion authority; (c) specifying the Government's requirement; (d)
providing in the solicitation the evaluation criteria and its relative
order of importance; and (e) conducting negotiations with all
competitors within the competitive range, price and other factors
considered.

¢. Recommended Procurement Approach:

The recommended approach to contracting for prototype work
provides a streamlined approach, but remains within the constraints
of legislatively establisned rules. The following paragraphs discuss
specific recomimendations that could be applied generally in prototype
procurements. The procedures in each case will have to be tailored to
the objectives uf the specific procurement.

(1) Negotiation authority has to be granted by the Assistant
Secretary of the Air Force, since the effort will be R§D and negotiated
under the authority of 10 USC 2304 (a) (11). A procedure is proposed
where the DGF is aprroved at the same time as the program is approved
to eliminate the usual lengthy process for D&F approval. For the FY 72
candidates, a model Determinations and Findings (D&F) has been prepared.
For 'Y 73 and subsequent ycars, a class D§F authorizing negotiation of
all prototyping work could be executed prior to the start of the fiscal
vear. This would avoid delays in release of Requests for Proposals.

{2) The source screening to determinc those cligible to compete e
for a particular project should be accomplished by an ad hoc group
reporting to the Source Selectior Authority (SSA). The Request for
Proposal (RFP) should be sent to only thosc sources selected by this
screening group. The RFP should be severely limited, containing a work

CONFIDENTIAL
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statement, request for the various certifications required by law or

executive order (EEO, contingent fee, etc.), and ground rules for the
cost proposal. Also, a stringent page limitation will be imposed on

proposal data.

{(3) The proposals will be evaluated by a small (4-6) committee of
recognized authorities reporting directly to the SSA. Several
variations of this approach are proposed using both internal Air Force,
other government, and outside personnel. Evaluation results would be
documented in a brief narrative analysis.

(4) Negotiations would be conducted with all offerors within a
competitive range. Once negotiations have been concluded, the
narrative analysis for Source Selection would be submitted to the SSA.
The contract would be awarded to the sclected source(s) with a minimum
of review.

(5) The recommended contract type for most of the prototype
projects is a combination type with a fixed amount which is the limit of
the government's obligation. The contract would recognize that all
design goals may not be achieved, but would require that the contractor
deliver completed hardware within the maximum amount of the contract.

(6) The proposed procedures greatly reduce the administrative
aspects of the procurement process, have retained and conform to the
stacutory requirements, and provide reasonable assurance of an effective
and sound procurement.

CONFIDENTIAL
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SECTION IV

PROGRAMMING AND FUNDING

Programming:

It is recommended that the Coumanders of the Air Force Systems
Command product Divisions and Centers (ASD, ESD, SAMSO, ADTC) be
responsible fur the establishment and execution of an aggressive and
viable Advanced Prototype Program in support of their primary mission
objectives. The program need not be limited only to systems, but, as
appropriate, include subsystems, equipment and technology demonstrations.
The programs may be based on the results of "in-house' analysis,
recommendations from supporting AFSC Laboratories, or proposals from
Industry. The proposals from Industry may be solicited or unsolicited.
Each year the product Divisions and Centers will submit to Hq AFSC
for consideration the prototype programs recommended for initiation in
the following fiscal year. Program Guidance may or may not have been
given the Commanders by higher headquarters on the structuring of
each program response. By March of each year the AFSC Commander will
request agrecient from Hq USAF on his selection of prototype programs.
Between March and 30 June the AFSC product Division and Center
Commanders will accomplish the necessary pre-contract work so that the
programs may be initiated contractually as soon as funding is available.

The AFSC product Division and Center Commanders, in keeping with
their overall Advanced Prototype Program management responsibilities,
and in phase with the established budget cycle, will provide AFSC/USAF
supporting documentation descriptive of the general intent ana
approach of their programs for the year following the next fiscal year.

Financial:

Factors concerning the budget cycle are described in detail in
Appendix 5. Application to .pecific program years follows:

1. FY 1972 Options:

In January 1971 Congress received the appropriation request
for this cycle. A continuing resolution will provide obligation
authority for on-going programs. New starts normally cannot be released
until passage of the appropriation act. Special action must be taken
to include prototype development in the RDTGE FY 1972 program. The
following alternatives are¢ possible:

CONFIDENTIAL
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a. Amend the FY 1972 appropriation request to include a
prototype program element (63XXXF) covering selected projects
(candidates). This may be processed as a request for supplemental
appropriation or appropriation amendment, depending on the status of
Congressional evaluation.

b. Select projects now in the FY 1972 budget and reprogram or
reorient them for application of the Advanced Prototype approach. This
procedure will provide obligation authority for on-going efforts early
in FY 1972 and new starts can be funded when Congress finalizes
appropriation legislation. This alternative is rccommended.

2. FY 1973:

AFSC/USAF program budget reviews soon will be completed for
this phase of the RDT&E program. The actions below may provide
ohligation authority for Advanced Prototypes in FY 1973.

a. Establish a program element (63XXXF) for Advanced
Prototypes in the October 1971 submission to OSD, including a projected
level of effort for future years. This will provide funds for at least
one new start each fiscal year. Funding flexibility should be requested
at program element level to facilitate administration of all prototype
efforts.

b. Prepare a Program Objectives Data sheet (POD) describing
the Advanced Prototype program at program element level.

c. Prepare supporting documentation for inclusion in FY 1973
Descriptive Summaries to be submitted to Congress in January 1972.

3. FY 1974 and Future:

Actions concerning this program should follow normal events in
the budget cycle. For example, RDT&E documentation initiated by AFSC
in December 1971 should include projections for generalized categories
of Advanced Prototypes. During March and April 1972 Hq AFSC will
evaluate generalized projections for FY 1974 and submit the Command
RDT&E Program to Hq USAF in May. Subsequent to USAF/0SD reviews the
FY 1974 budget will be processed through OMB for inclusion in the
President's message to Congress in January 1973 requesting funds to be
appropriated for FY 1974. Thereafter annual submissions will follow
comparable cycles. Reprogramming actions may be considered at any time.

CON FlBENTIAL
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SECTION V

DESIGN TEAM CONTINUITY

A major concern within OSD and the Air Force has been the fact
that over the past several years the DOD development/acquisition process
has tended to force industry into a stop and go type operation with
regard to the continuity and evoluticnary nature of advanced design
efforcs. In the face of a decreasing RED budget, it has been suggested
that some thought be given to reorienting the desigin and development
process to provide some continuity of these efforts, particularly
within the field of aerodynamic design and technology. A ''design
team" can and does have several connotations and refers tc rather
different organizations, particularly in terme of manpower and tasks
over the total cycle of activities from concept to final production.
In that it has been concluded that a plan can be suggested which will
promote continuity in the efforts and activities of design teams,
it is important to thoroughly understand the differences in interpre-
" tations of what constitutes a design team.

In some form, design teams exist within all major aerospace
contractor organizations. The levels of effort and projects being
undertaken by the company to some extent dictate the composition and
size of these teams. At the one sxtreme, the team might consist of
only one or two individuals, while at the other extreme the team may
consist of a much larger group of individuals representing all related
engineering disciplines. The upper level might be a totally self
sufficient group, incorporating a limited production capability such as
Lockheed's "Skunk Works."

In actual practice a given design team tends to vary in size as
" the design function of the team charges from conceptual, to preliminary,
to production.

Most significant is the fact that to achieve the desired continuity
within a particular team, it is not necessary to maintain the team at
its maximum size. What is required is to maintain the conceptual and
perhaps some of the preliminary design group as a unit. This continuity
should foster a higher level of technological innovation and success
through *he teams working with hardware and profiting from their mistakes.
Also, important is the fact that it is not necessary for a design team to
be continuvusly involved with the high manpower phases of productics and
fabrication design to remain viable as a conceptual unit. In fact, the
cycle is such that only about one third of the time should the team be
in this posture.

CONFIlls)ENTIAl.
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It must be clearly recognized that maintaining a design team
active, in the above sense, does very little toward satisfying the
industry desire to keep a large production work force actively employed
and realizing a profit from the items thus produced. It does, however,
provide a method for retaining a minimum level of effort within the
aerospace industry working in an evolutionary way toward producing
higher performance more capable vehicles. Additionally, this data
does show that a reasonable number of teams can be kept active within
the precepts of a "free enterprize" if a prototype program is properly
structured over a relative long period of time.
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SECTION VI

SUMMARY

An Air Force '"Advanced Prototype Program" is a feasible and
desirable development concept. The program is a further refinement of
the "fly-before-buy" philosophy and generally will concentrate on
technology advancement in the advanced development area in system-like
demonstrations of aerospace hardware applicable to possible or anticipated
military needs. The program will emphasize the reduction of technological
uncertainty through hardware demonstration, and will feature the concept
of "building and testing before production commitment." It also will
feature maximum streanlining of management and procurement approaches,
minimal documentation and reporting, simplified and low cost development
approaches, emphasis on design goals rather than specifications, and
attention to performance measurement and evaluation. A formal military
"requirement'" will not be a prerequisite to program initiation, and
possible production or force structure options need not be basic program
considerations.

Major payoffs of the program will be the following: the enhancement
of technological advanceument by providing for system demonstration of
new, high risk technology and by encouraging technology applications;
the reduction of uncertainties and risk in development; the addition of a
highly desired "confidence" factor to decision making; the promotion of
evolution in satisfying force needs; the encouragement of streamlined
acquisition procedures; and the provision of a wide variety of demon-
strated options at relatively low cost that will be readily available for
application to military hardware needs. In addition, the Advanced
Prototype Program will assist in maintaining continuity in the industrial
design team base and has many applications in this area.

Many attractive proposals exist as candidates for the Advanced
Prototype Program. Of these the ones rccommended as candidates for
FY 72 and FY 73 start are the following: Advanced Medium STOL Transport, /
Very Low Radar Cross Section (RCS) Vehicle, Large Tanker Aircraft, Small -
Lightweight Fighter Aircraft, Quiet Aircraft, and Remotely Piloted
Vehicle (RPV).

As for management and procurement, it is evident that very streamlined
management and procurement approaches cah be furmulated to satisfy program
necds. The wanagement concept will feature maximum delegation of authority,
snall government and industry organizations, program controls tailored to
the program, special data limitation, deferment of norn-essentials, and a
testing program that will euphasize demonstration of design goals.
Similarly, the procurement concept features streamlined administrative

CONFIDENTIAL
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procedures, simplified solicitation and selection processes, minimum
documentation, and a contract tailored to the project -- all in
compliance with the statutes of public law.

Initiation of an Advanced Prototype Program in FY 72, through
reprogramming or other appropriate actions, is recommended.
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APPENDIX I

Air Force Advanced Prototype Program
"Concept and Rationale" Report
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Appendix 1

Air Force Prototype Program
"Concept § Rationale'" Report

1. Introduction:

It is a basic assumption that the Air Force must continually
improve the capabilities of its current weapon systems and that these

emerging.

2. R&D Value of Prototype Flight Testing:

and flight test techniques.
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technological advancements must be achieved at an acceptable resource
cost. To this end various management concepts have been developed
and used, with varying results, over the past several decades.
ever, the basic sequence of events that takes place as technology
evolves appears unchanging. A need results in an idea that is
converted into a working model; the model is tested, changes are made,
new tests are conducted and the cycle is repeated until a useful
product is developed that fulfills the need, and at some point the
model may be put into production. While the AF RED strategy is
generally based on the above cycle, the sequence of design, develop-
ment, production, testing, and re-design have been handled under

(; several different management schemes. Two of these procedures are
referred to as Concurrent Development and Pre-Production Prototype
Development. In addition, an '"Advanced Prototype' concept is now

History provides visibility into the value of demonstration proto-
type flight testing in rcducing risk when production commitment is made.
Some examples of the value of past flight programs reveal (1) the
identification of unanticipated problems resulting from the advanced
technology used, (2) problems resulting from the penctration of new
flight performance regions, and (3) design oversights.

a. The F-100A aircraft was the first truly supersonic fighter
design. Although it was an extension of the general F-86 line, its
performance permitted the YF-100A to encounter roll coupling and super-
sonic directional instability at high angles of attack.
problems were new and unanticipated, had not been considered in design,
and were sufficiently viclent as to causc the loss of aircraft.
combination of flight tes. and ground research developed to investigate
these problems led to significant improvements in design procedures

Both of these

b. The XF92A aircraft was designed and constructed as an experi-
mental prototype of the F-102 series. Flight tests of this aircraft
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were very valuable in extending ground facility tests to fuil scale
and evaluating the low speed performance and stability and control
characteristics of delta wings. In particular, this flight program
permitted the evaluation of the importance of peculiar pitching moment
discontinuities or. the airplane's longitudinal flight behavior. These
tests led to chariges to the F-102 design and allowed the B-58 and
F-102 programs to be undertaken with greater assurance. It is well to
note here that the later problems in the YF-102 development were in
transonic drag being higher than projected, a factor which could not
be investigated with the XF92A because of limited thrust. This example
illustrates the need for the prototype to be reasonably representative
cf the aircraft designed for a specific mission to realize maximum
value from a prototype flight test program.

c. The XF10F-1 was the first variable sweep aircraft designed
for the Navy as a superiority fighter. As such, the prototype
provided additional confidence in the validity and practicality of
variable sweep as applied to fighter aircraft. The XF10F-1 itself did
not achieve production due to excess weight and low thrust; however,
the variable sweep experience was valuable in that it revealed
technology that was in part the foundation of future variable sweep
aircraft.

d. The XB-70A program brought many advanced technology items in
focus and as a result much valuable R§D teedback was obtained from the
flight tests. In the flight tests, unanticipated problems were
encountered in airframe-propulsion system interactions and aeroelastic
effects on performance and stability and control. In one instance,
surge in the propulsion system occurred due to the automatic inlet
controls resulting in large fluctuations of altitude. Altitude could
only be stabilized by manual operation of the inlet controls. All the
reasons for this unanticipated phenomena were not established before
the B-70 prngram was terminated and an inlet control system which
avoided this problem area was developed through simulation and wind
tunnel tests for installation on the YF-12. Also, large discrepancies
were found between the flight and predicted vaiues of aileron yaw and
elevon trim positionz. Additional wind tunnel tests and aeroelastic
calculations are stil] being performed to establish the reasons for the
discrepancies.

3. Development Strategies:

a. Concurrent Development Under a concurrent development strategy,
a solution 1s adopted before the prototype has been built, tested, and
revised so that this very important phase is not accomplished in
parallel with the production. Graphically, this strategy may be
pictured as in Figure 1,

CONFIDENTIAL

1-2




bl S — . —— e . o

CONFIDENTIAL

(This Page is UNCLASSIFIED)

Figure 1
NPT IRRRN] —
Jeasti, 1 age 1 duugs ,
Pisdecnia . Swaer |
l ; kuuu a 1
Y { " Selectien
i . Advenced aud Cngineniing Doveloyment ‘
¢ ;
| FRERRR I L Hord Taot I Chenges j
' a: - Produchion
CI-QAAGII-A'

Herd ‘.'..lm. ]
Aov—
i.

;.. . I LAAYRIIY] —I_ .

(o]

Piaducrion for Tont }

‘l Srstem Pecéucron

b. Pre-Production Prototype Development:

Much of our current RGD strategy is geared to a building vlock
concept prior to reaching a decision to launch the development production
cycle described above. The pre-production prototype strategy delays the
adoption of any one solution until the prototype has been built and
tested, and until the necessary revisions are for the most part complete.

This strategy is portrayed in Figure 2.
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c. Advanced Prototype Development:

Under this development strategy, technical solutions are
obtained and technical feasibility is demonstrated without production
commitment in mind. The prototypes demonstrate design concepts and
new technolugy relating to anticipated military need, and are generally
in the advanced development area as working representations of systems,
subsystems and other items of aerospace hardware that could show
promise for the future. The program would normally last from 24 to
36 months, and would be structured to be an entity in itself. Other
features are described in subsequent paragraphs, with the strategy
veing portrayed in Figure 3.
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Figure 3

Study

Source
Selection

Prototype Production

Test § Evaluation

4, Characteristics § Fectures:

Included among the features of ihe new approach to prototype
development are emphasis on new management and procurement techniques,
less documentation, design goals rather than rigid specs, more
latitude and innovation by design teams and industry in reaching design
objectives, no commitment to follow-on programs or to production, firm
price and open specs, and continuity of small design teams. Specific
military requirements are not always neceded and each potential advanced
prototype program will be considered on its own merit.

The advanced prototype program (1) provides more emphasis on tech-
nology and on demonstrating design, interfaces, and capability before
production, (2) obtains a stabie of opticns, (3) removes uncertainties,
(4) includes simplified procedures for initiating and conducting
prototype development, (5) promiscs shorter time to initiate prototype
development, (6) provides a reduction in program risks should a production
decision be made, and (7) provides the option for negative decisioms
even after successful demonstrations have been accomplished. High
technical risk could be a reason for this type of projram.

S. Rationale § Benefits:

a. Reducing Uncertainty and Risk:

The difficulty of cdeciding whether to adopt a prototype strategy
arises from the necessity or deciding a priori how substantial are the
strategic, technological. and resource risks. Each risk must be evaluated
by the decision-maker before the decision is made t» start the production
phase of a program. The outstanding advantage of prototype testing is
that it provides the decision maker with proven facts upon which to base
his decisions, not just hypothetical results of paper studies.

Establishing the detailed configuration of a new system is
dependent on the resolution, or avoidance, of uncertainty. The
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element substance of R&D is error and uncertainty, and delay in the
detection and correction of error or oversight is a principal cause

of inefficiency or ireffectiveness of development. The early resolution
of uncertainties in objectives, technology, and cost is vital to any
program in order to reduce major changes in the performance, cost, or
availability. To a large extent, the rationale for employing a proto-
type approach is based on s forecast advantage in reducing the
uncertainties involved--strategy, technological, and resource.

(1) Strategy Uncertainty:

it is difficult to Z.recast or predict what may constitute
the future Soviet or Nth nation's military forces five to ten years
from now. One only has to look back and see how well we did in the past
to judge the accuracy of our estimation of the future capabilities of
potential adversarics. While it is entirely conceivable that the Soviets
will continue to expand their conventional land, sea, and air forces, it
is also conceivable that they may put a major effort into acquiring a
greater military capability in space. They may develop ASW equipments
and tactics to such a highly sophisticated degree as to nullify one
leg of the TRIAD. We must be prepared for such contingencies.

For a given sum of money, it is possible under an advanced
prototype approach to have 2 number of programs underway at .ny given
time, and hence cover a wider range of strategic contingencies. The
initial commitment to a development-production program is usually several
times larger than to a prototype program and thus reduces correspond-
ingly the number of different systems which can be investigated. It
also reduces the scope of the contingencies which can be faced. We
have then, in a variety of prototype developments, a hedge against
strategy uncertainty even though it is recognized that advanced prototype
programs will need engineering development funding before production.

(2) Tuchnical Uncertainty:

Technological problems have always surfaced during major
development programs. The prototype approach reduces this risk by
early identification of technology advancement and provides practical
application to determine system capability. Should the applied
technology used in the prototype be in error or not feasible, an
alternative method may be sought to satisfy the required military capa-
bility. Prototype testing is a method of seeking technological
alternatives, thus avoiding a reduced capability. it is also a way of
promoting technological competition and thus reducing uncertainty.

(3) Resource Uncertainty:

Major decisions made at a time when only paper design
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studies are ayailable haye tended in the past to result in cost cyer-
runs. Highly accurate cost estimates are only available when state-of-
the-art advances are known and minimal. Retooling, restructuring, and
redesigning are expensive additions to any program. Modifications
introduced into a development program usually are done at a time after
producing not one but several unacceptable models. Prototypes will

not eliminate changes in production but the information gathered from
several working systems wiil substantially reduce modification.
Prototypes are hedges against unexpected cost increases. The chance
for production overruns in both cost and schedule is much less when
production begins after advanced prototype testing is completed. Again,
it is recognized that a pre-production prototype may also be needed.

b. Benefits:

(1) Technology:

Prototype development will dampen fluctuatioas in the
requirements pull-technology push programs toward improving weapons
systems. Large advances in technology in recent years have occurred
during the concurrent development of large systems with an attendant
increase in costs, technical problems, and schedules. A continual
prototype development effort in selected areas would provide a more
logical and systematic advancement in technology as well as a
reduction of risk in both cost and performance. Thus the task of the
defense decision maker, though still formidable, should be considerably
reduced.

(2) Meeting the Threat:

Two types of flexibility can thus be introduced into the
procurement of weapon systems through prototype testing. One of these
is the ability to meet the ever-changing threat and advancing technology
by providing a stable of options from which the decision-maker can
make his selection. Prototyps testing provides a broad base of choice
of future weapons. Obviously, it is not feasible to produce weapons to
meet 211 possible technological breakthroughs, contingencies, and types
of warfare. A broad protctype program gives promise to avoid "crash"
programs and to counteract technological and strategic surprises.
Designs will not have to be frozen early and hence future capabilities
to meet operational requirements can be determined later and more
positively.

(3) Decision Making:

The second type of flexibility involves the decision
making process. When the initial investment in a program is relatively
modest, it is likely to be somewhat easier to get the program started,

CONFIDENTIAL
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to change the program to take advantage of new technology, or to

stop the prograus. Faced with a choice hetween multi-billion dollar
development commitments and no development commitments at all, choice
of the second alternative has usually proved easier to make. With

the more modest initial commitments of a prototype program, the
decision maker's task is easi.r. He can forestall his hard procure-
ment decision until many of fhe uncertainties have been identified and/
or resolved.

f4) Source Selection:

Because the prototype approach requires relatively small
investments, the correspondingly large number of programs that can be
undertaken holds the promise of reintroducing competitive spirit in the
aircraft industry. The use of competitive prototype testing could
prove to be an important factor in improving the industry's efficiency
and stability.

(5) Initial Costs:

The prototyps approach promises an efficient and relatively
economical method of determining what not to buy. Particularly in times
of financial austerity, it provides a vchicle for the resolution of
uncertainties in technology, the threat, and final system cost which if
undetected could precipitate major changes in the performance, availa-
bility, and cost of weapon systems. Prototypes built or 'soft'" tooling
accept change in the development process much more readily than the "hard"
tooling associated with the fabrication phase of a development-production
program.

The cost of the prototype program itself can be hept low
throug!. the use of organizational simplicity, limited intervention by
the Air Force, and limited reporting and documentation.

6. Summary:

In summary, the primary basis for selection of ar advanced prototyp-
ing strategy is the expected advantages afforded by reducing uncertainty
and risk in the areas of strategy, technolovy, and development. The
direct and indirect benefits that can accrue from an advanced prototype
program include: (1) a continuous (vs sporadic) advance in technological
innovation; (2) development of alternative or parallel technical approacies;
(3) reduced production cost and schedule overruns since vaechnology and
performance are demonstrated before commitment: (4) quicker adaptability
to a change in strategy by a potential adversary; (5) assurance of an
adequate base of demonstrated technology; (6) assurance of adequate
numbers of alternative approaches based on experience with hardware;
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(7) simplified management and procurement procedures; (8) readily availa-
ble options to support anticipated military needs, even with a reduced
DOD budget; and (9) assistance with the problem of industrial design
team continuity and maintaining the industry base.
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Appendix 2

Management Approach Report

1. Concept of Adaptive Management:

The concept of building and testing prototypes can be, and
frequently has been, used to satisfy a variety of needs, and can be
applied to a spectrum that extends from a functionally complete system
to a less than functionally complete subsystem (or equipment) or
technology demonstration. Likewise, the distribution of management
responsibility and authority between Government and industry on any
given program may vary from major disengagement by the Government to
total Government responsibility. No single -management method or set
of procedures is directly applicable to each situation.

The management system which will be used for advanced prototyping
must encourage inventiveness on the part of industry. It must be
structured to show contractors that the Government is ready to evaluate
and accept new ideas, that we will pursue vigorously ideas with merit,
that we will not impose unnecessary constraints on the contractor, and
that we are prepared to recognize the degree of risk associated with
each specific technological challenge and share the penalties that might
be incurred in accepting the challenge. The Government must streamline
its decision making process to assure that new ideas have not grown
old by the time they are pursued.

The management system which will be used for advanced prototyping
must always consider the objective to be achieved. The cbjective is the
demonstration of an idea. The management system must not impose
constraints which are applicable to systems under full .cale development.
1t must not dictate rigid management systems for the convenience of the
Government. The Government management approach must adjust to the
particular circumstances of the program such as confidence in the
contractor, degree of risk, and the merit of contractor management con-
trol systems. A concept of "Adaptive Management' must be applied.

The following sections discuss the basic objective and character-
istics of Adaptive Management and delineate its application to Advanced
Prototype Programs both at the systems and the "less than systems"
level.

a. Objective of Adaptive Management:

Adaptive Managem:nt has as its basic objective, a maximum
incentive to industry to work with Government, not just for it. The
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present management approach of the defense establishment to development
of new equipments and systems is characterized by stylized and
formalized procedures and rigid Goveirnment control of detail elements
of the program. These characteristics are frequently the cause of
large organizations (both Government and industry), the generation of
large amounts of data, unbending management procedures, limitations on
initiative and innovation (both management and technical), high program
costs and less than optimum transition of technology. Adaptive
Management in its basic form delegates to the Air Force Program Manager
maximum authority to establish, in conjunction with the contractor,
those management methods and procedures that favor, wherever practical,
industry's way of doing business. No incentive, other than profit, can
be a greater inducement to industry to work with the Air Force so that
we may maintain technical superiority.

b. Characteristics of Adaptive Management:

Adaptive Management as applied to Advanced Prototype Programs
is characterized by:

(1) Small Government and Industry Organizations:

It is essential to severely limit the number of Government
and industry personnel involved in the project. Since. prototype develop-
ment efforts are, by definition, aimed at acquiring maximum technical
knowledge and data at a minimum cost rather than developing a complete
weapon system for operational use, it is not only possible, but
essential to conduct the projects with a minimum number of highly
qualified people, and with well qualified and highly motivated
government project managers. With small Government and industry teams,
a more personal and less formal relationship will evolve which improves
communication, fosters mutual trust, expedites decision making, and
eliminates the need for elaborate management information and control
techniques.

{(2) Minimum Controls and Documentation Within Both Government
and Industry:

Normal development efforts have characterized by elaborate
Government imposed management control system and quantities of delivera-
ble documentation. Adaptive Management for prototype development is
characterized by the absence of Government requirements for specific
management control systems, and the elimination of as much delivera-
ble data as possible. Contractors are enccuraged to use simple, straight
forward management techniques to control their internal efforts.
Elaborate and formal documentation is not required; however, significant
information must be easily retrievable by the contractor. A simplified
drawing and drawing release system is to be maintained by the contractor.
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(3) Maximum Use of Contractor Formatted Data:

It has been traditional in past development programs for
the Government program manager to contract for specially formatted data
to meet not only his own needs, but also the needs of higher level
organizations and others not under his direct control. In most cases,
the contractors have the required information available in somc¢ form,
but have had to reformat the data to meet a Government requirement. This
cost must be avoided.

(4) Deferment of Elements (Manggerial and Techirical) not
Directly Related to Prototype Program Objectives:

Formal requirements for such "elements" as configuration
management, supporting technical data, reprocurement data, the "ilities"
etc., are deferred. This is not to say that they should be purposely
deleted or ignored, but rather they should bz performed to the degree
good engineering practice dictates and when the contractor requires them
for his own internal use.

{5) Limitations of Involvement:

The interests of the operational command (ultimate user)
or supporting commands (AFLC, ATC) may be considered prior to entering
into contractual commitment. They may identify needs that can be
accommodated in the basic program objectives, but they shkould not be
incorporated if they will jeopardize the basic program objectives.
interested agencies should be kept informed but not involved.

(6) Testigg Tailcred to Specific Program Objectives-

The testing to be accomplished and the performance thresholds
to which tests are conducted should be clearly defined and understood.
They should take into account both the contractor's desires and the Air
Force's needs. Environmental testing and the so called 'shake, rattle
and roll" tests are not to be deleted in-toto, but should be limited
to the degree needed to establish the integrity of the system/hardware.
Realistic tests are of major significance and skould be adhered to
throughout the program. Testing of competitive systems or concepts must
be against a coamon Sstandard.

2. Adaptive Management and Systems:

a. Introduction:

The chain of events that makes possible the application of the
principles of Adaptive Management to Advanced Prototype Programs starts
with maximum program management delegation from Hq USAF to the Air Force
Systems Command. 1t is keyed to the acknowledgement of program
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objectives and the establishment of program cost limitations. It
authorizes the 2limination of policies and procedures unrelated to
program objectives and delegates to the Systems Command authority to
establish in conjunction with industry (the contractor(s)) those
management methods and program control and reporting procedures most
applicable to effective execution of the program. Beyond this point
there is no need for change above the Program Management level in how
the program objective: are achieved. The major benefits from the appli-
cation of Adaptive Management are derived from the adjusted role of
Government and its relationship with industry at the Program Management
level. The following paragraphs make specific recommendations. They
are keyed to the basic concept of giving industry greater technical
freedom in meeting program objectives.

b. Organization:

It is not recommended that any one standard organization,
location or structure be established for the management of all prototype
programs. There is such a variation in the potential number, scope and
type of prototype efforts that organizational flexibility is as important
as management adaptability. However, under the concept of Adaptive
Management, two primary factors limit organizational variations. The
first is that the role of the Program Management Office in Advanced
Prototype Programs has been adjusted to one of monitoring contractor
technical progress, providing assistance and support, coordinating test
activities, validating test results, accomplishing financial management
and accounting for schedule variations. The second is that the management
control systems ha‘e been simplified with major emphasis being placed on
the substitution of direct and frequent personal contact by Program Office
personnel in lieu of formal contractor prepared data and reports. To
facilitate this relationship, placemenc of the program manager and his
Technical Liaison and Evaluation Team and test coordinator at the
prototype contractor’s facility is possible. But regardless of the
scope or type of the Advanced Prototype Program certain basic functions
must be performed by the Government. They are: Procurement, Financial
Management, Technical Assessment and Guidance, and Test and Evaluation.

The following organization and job statements apply to how two
System Advanced Prototype programs could be organized, manned and managed
at the Aeronautical Systems Division.
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ORGANIZATION

COMMANDER
ASD

DEPUTY
FOR
SYSTEMS

ADVANCED PROTOTYPE
PROGRAMS OFFICE

DIRECTOR
CHIEF ENGINEER

PROJECTS GROUP

PROJECT “A"
PROJECT MANAGER
PROJECT ENG!NEER

PROJECT "B"
PROJECT MANAGER
PROJECT ENGINEER

PROCUREMENT AND
FINANCIAL MANAGEMENT
GROUP

TEST AND EVALUATION
GROUP
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Job Statements

Director of Prototype Programs:

He is responsible for maintaining the organizational support balance
to the prototype program directors. He interfaces with the equivualent
levels at the laboratory and test center to cbtain required support and
to assure appropriate interface between laboratories and test center
management prototype system/subsystem efforts and the prototype
programs within the areas of his responsibility. He monitors and
guides the prototype programs being conductcd for ASD by AFSC
laboratories.

‘.

-

Chief Engineer:

He is responsible for maintaining technical management consistency
between all Advanced Prototype programs. He advises the Director on
advanced technologies applicable to long range program planning. He
is responsible for the technical evaluation of Advanced Prototype
proposals received from either Government or Industry.

Procurement and Financial Management Group:

This Group is responsible for executing and administering the
Government's contract with Industry, for assuring contractor compliance
with the contract and the fulfillment of Government obligations under
the contract. This Group is also responsible for developing, in
conjunction with the contractor, the management methods and procedures
that will provide visibility to the Program Manager and higher authority
on the financial status of the program and its relationship to
performance and schedule goals.

Project Manager:

He is responsible for the developaent of the Project Management
Plan. He is the final authority on how the program objectives will be
accomplished within established limits. He is responsible for the
assessment of program progress and problems and for the reporting
required by higher authority.
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Project Engineer:

He provides to the Project Manager a Government assessment of
the technical approach being proposed or followed by the Contractor,
his pregress and his problems. He works directly with the Contractor
to provide technical assistance and advice. He works with and calls
upon, as appropriate, the full technical community of the Government.
He provides the Government's evaluation of the contractor's attainment
of technical goals.

Test and Evaluation Group:

This Group is responsible for developing, in conjuncticr. with the
Contrzctor, test plans suitable for evaluation of the article being
fabricated and for coordinating the test program with supporting
Government test agencies. They supervise the demonstration test
program to assure a thorough evaluation of actual performance compared
with established performance goals. They also assure that competitive
evaluations are conducted in a manner that is fair and complete with
respect to cach test article.

3. Procedures of Adaptive Management:

The specific procedures used, and not used, by the Program
Management Office are the heart of the Adaptive Management Concept.
It is through this approach that Industry is afforded a maximum
opportunity and freedom to concentrate on primary program objectives
and for the Air Force to maintain full program visibility at a minimum
of cost.

a. Procedures Not Applicable:

Since demonstration prototypes are not initially considered
for future operational cmployment, many of the regulatory documents of
the Department of Lefense, USAF, and AFSC applicable to acquisition of
systems, subsystems, and equipment for the inventory, will not be
applicable to acquisition of demonstration prototypes. The following
are examples of requirements that are considered not applicable to
advanced prototypes.

(1) Planning Documentation:

(a) Personnel Subsystem Plan (AFR 30-8):

CONFIDENTIAL
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This plan identifies types and numbers of personnel
and training requirements for people required to operate and maintain
systems, subsystems and equipmeni being acquired for operational
employment.

(b) Integrated ng}stic Support Plans (AFSCR/AFLCR 400-10):

There is no requirement tu plan for initial and follow-

on logistic suppoft for advanced prototypes. Any required support, other
than iritial GFE, will be provided by the contractor.

(¢) Production Plun (AFSCM 84-3):

Since no follow-on production of advanced prototypes
is pianned initially, there is no rcquirement for a Production Plan.

(d) AGE and Training Equipment Plan (AFSCR/AFLCR 375-10):

There will be minor requirements for AGE and training

cquipment by the prototype contractor; this will not require any formal
planning documentation.

i (e) Real Property Facilities Plan (AFM 85-26):

3

Advanced prototypes will not require acquisition of
new construction; therefore, there is no need for a Real Property
Faciiities Plan.

(f) System Enginecring Management Plan (MIL-STD-499):

No formal System Engineering Management Plan will be
required for advanced prototype development. The contractor will
establish his own system enginecring criteria.

(g) Technical Performance Measurement Plan (MIL STD-499, AFR 375-7)

No formal milestones dcmonstrating techirical performance
will be required of the contractor in advanced prototype developments.

(2) Enginecering:
(a) Military Specification Drawings (AFR 81-10):

There are no requirements for MIL Spec drawings.
Contractor drawings will be used throughout the prototype development.

{b) Technical Orders (AFR B-2, AFSCR 66-7)
f CONFIDENTIAL
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No Technical Orders are required for advanced prototypes.
Contractor data will be used exclusively.

(c) Design Standardization:

The advanced prototype contractor will be given
maximum design flexibility. WNone of the provisions of the Design
Handbooks will be mandatory requiremcnts for the contractor. None of
the requirements of the Defense Standardization Program are applicable.

(d) Human Engineering (MIL-H-46855):

Specific Human Engineering contractual requirements
are not applicable to advanced prototypes.

(3) Program Management:

(a) Value Engineering (AFR 320-1):

Contractual Value Engineering requirements are not
applicable to advanced prototypes.

(b) Management Control Systems List (DOD I 7000.7, AFR 600-1):

No formal management control systems will be applied
to advanced prototype contracts.

{c) Cost Reduction Program (AFM 400-12):

No formal cost reduction considerations are applica-
ble to advanced prototype programs.

(d) ¥ork Brcakdown Structure (AFR 375-8):

No formal work breakdown structure will be applied to
advanced prototype contracts. The contracter will be provided maximum
flexibility to structure the progran.

(4) Cost/Schedule:

{a) Cost Information Reports (DOD I 7041.2, AFR 173-5):

No formal Cost Information Reports are proposed for
advanced prototype programs.

(b) Cost Schedule/Performance Control System (AFR 375-7):
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No formal reporting requirements will be imposed on
the advanced prototype contractor.

b. Contractor Applied Procedures:

The following subjects will be applied during the prototype
effort, but only to the extent determined essential by the prototype
contractor. Response to the requirements (and degree of application)
of the following does not require preparation of any formal reports
or use of structured reviews. However, and to the degree appropriate
to the program, the Air Force will monitor the contractor's approach to
satisfying the intent of requirements.

(1) Reliability (AFR 80-5, MIL-STD-785)

(2) Maintainability (AFR 80-5, MIL-STD-470, 471 and 473

(3) Survivability/Vulnerability (AFSCR 80-19)

(4) System Engineering (MIL-STD-499)

(5) System Safety (AFR 127-1)

(6) System Security Engineering (AFSCM 207-1)

(7) Quality Assurance (ASPR Sec XIV, AFR 74-1, 6 MIL-Q-9858)
(8) Configuration Management (AFR 65-3)

{a) Specification Practices (MIL-STD-490)
(b) Configuration Audits (MIL-STD-483)
(c) Change Control (MIL-STD-480)

(9) Aircraft Structural Integrity Program (AFR 80-13)
(10) Integrated Logistics (DOD Dir 4100.3S)
(11) Make-or-Buy (ASPR Sec III, Part 9)

c. Modified Procedures:

There are some procedures used by the Government in Full Scale
Development which will be applied to Advanced Prototype Programs in a
modified form. The modifications are generally made to achieve the
flexible, streamlined management approach advocated in this report.
The following are examples of the modifications that will be made:

(1) Verification Reviews:

(i.e., PDRs, CDRs) will be eliminated and personal
surveillance substituted. The objective of Preliminary and Critical
Design Reviews in Full Scale Development Programs is for the Government
to contrcl contractor design approaches. The concept of a Advanced
Prototype Program is to allow the contractor design freedom. Such
reviews are, therefore, unrnecessary. By frequent contact with contractor
design engineers, Air Force Program Office Personnel will be able to
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keep abreast of the contractors design approach and provide him
technical assistance when it is appropriate.

(2) Formal Program Reporting:

Will be limited to Program Assessment Review (PAR) levels
or below. Depending on interest at the Secrctary of the Air Force level,
some programs may be reviewed as current PAR programs are. There should
be no requirement for Selected Acquisition Rejorts to DOD or to
Congress.

(3) Program Information:

Will be obtained either on a personal suryeillance basis
or in the contractor's format rather than a specified government format
as compared to Full Scale Development Programs which usually require 1
certain deliverable data in formats specified in AFSC/AFLC Reg 310-1.
The Advanced Prototype Program Management Technique strives to cut
costs by kecping deliverable data to an absolute minimum. Contractor
performance will be monitored by frequent personal contact between his
i people and Air Force Program Office personnel. This contact will be
| supplemented by review of the contractor's documentation at his
facilities. In some cases, data will have to be delivered to the
Air Force. In these cases, the contractor format for such data will be
used as is available. This eliminates the need for the contractor to
reformat his internal documentation system with the attendant costs
involved.

d. Test and Evaluation:

Some changes will be made in the current Air Foice Procedures
for Test and Evaluation. In accordance with the current AFR 80-14,
the Air Force exercises control over all! contractor testing. This
control has been eliminated in order to acihrieve the objective of
maximum contractor flexibility. The Air Force will participate with
the contractor in the development of his general test plan, but daily
tests and test procedures will! be under the contrcl of the centractor.
Thus, he is free to institute further investigation of test results
which he feels is necessary and to climinate tests which are not
necessary based on his owa technical judgment.

e. Test Facilities:

A second area where government control is reduced is in the
sclection of test facilities. The coatractor will be allowed to use
his own facilities or to request government facilities for his test
program. This freedom is also in accordance with the basic tenent of
Advanced Prototype Management of allowing the contractor to manage ais
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own resources and keep the cost of the individual program to a minimum.

4. Adaptive Management and ''Less Than Systems':

a. Introduction:

As has been previously discussed, the concept of prototyping
can apply to a broad spectrum of interests from a functional complete
aerospace system to the exploitation of a specific technology. Like-
wise a prototype might fall into a general category such as experi-
mental or developmental, but in any event, the basic intent of Advanced
Prototype Program is to provide information through fabrication, test,
evaluation, or demonstration prior to major program commitments. The
preceding section dealt with the specific application of the principles
of Adaptive Management to system size programs. The same principles
can and should be applied to Advanced Prototype Programs of 'less
than system" statute. In the case of '"systems' a new management
concept had to be defined. In the case of '"less than systems",
Prototype programs approach the conventional methods of management, as
applied to Advanced Development Programs.

b. Organization:

Just as it is illogical to establish a standard organization
location of structure for the management of System Advanced Prototype
Programs, it is also illogical to recommend a standard organization for
"less than system" demonstrations. However, the same functions
performed by a system management office (i.e., Procurement, Financial
Management, Technical Assessment and Guidance, and Test Evaluation)
must be performed regardless of the scope of the program. In the case
of a subsystem or equipment prototype demonstration (i.e., Magnetic
Suspension Design Assembly), an organization might be structured at SAMSO
as follows: It is adaptable to expansion for several Prototype
Programs by combining common functions. Depending upon the nature of
the program, the Program M2nager and his technical team may or may not
be located at the contractor's facility.
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It is evident that the need for numbers of program dedicated per-

sonnel diminishes with the scope of the program. As in the case

of systems, an Air Force Program Manager must be identified. Per-

sonal attention will be the accepted substitute for formal data and
reports. Programs that fall within the general area of technology
demonstrations can essentially be considered as Laboratory programs.

The only organizational variation from a subsystem or equipment organiza-
tion might be that even less than a full time program manager per
program would be required. This would have to be determined by the
nature of the program.

c. Procedures:

In the case of "System' Advanced Prototype Programs, the need
for not imposing program requirements specifically related to Full
Scale Development or Acquisition was necessary A.3.c.(1). In the
case of "less than systems', such documentation is even less appro-
priate. Contractors should be encouraged to be attentive to design
considerations of reliability, structural integrity, etc. (A.3.b.(2),
but as in the case of System Prototypes, not required to fulfill these
considerations beyond those that the contractor normally follows as
good design or fabrication processes. The modified procedures (A.3.c.
(3) recommended for "Systems" should be accepted and followed in
"Less than Systems' Programs, i.e., eliminate formal configuration
reviews and control over contractor preliminary testing. Simplify
program status reporting to higher authority. Substitute personal
observation for formal reports and contractor formatted data if data
is required. No other procedural changes are recommended as being
uniquely related tc the execution of technology prototype programs.

5. Advanced Prototype Testing¢- Aeronautical Systems:

Since the major objective of any Advanced Prototype Program is to
establish and evaluate the actual perfcrmance capabilities of the
system, test and evaluation is of paramount importance. Historically,
the Air Force has followed the classic approach established by AFR
80-14 (i.e., Category I, II, and I1I). Under AFR 80-14, the Air
Force even exercises control of the Ceatractors Category I test
program. These procedures may be appropriate for Full Scale Develop-
ment; however, under the Demonstraticn Prototype concept, where goals
have been substituted for requirements and the contractor has been
given design freedom to achieve the goals, they are inappropriate.
Nevertheless, both the Air Force and the Contractor must arrive at a
plan that will satisfy their individual needs for information that can
only be obtained by flight testing. Furthermore, it must be recognized
that there will be only a limited number of test articles available
for evaluation.

CONFIDENTIAL

2-i3

R
b



@ cum T mesas v
J ' -'\F.-":.i" S A 4

CONFIDENTIAL

(This Page is UNCLASSIFIED)

Several options as to how the Air Force's and the Contractor's
interests might be satisfied. They are:

Case 1 The Contractor performs all flight testing and the
Air Force is strictly observer.

Case 11 The Contractor performs an air worthiness demonstration
and the Air Force, with no contractor participation,
accomplishes the flight performance evaluation.

Case 111 The Contractor and the Air Force jointly perform both
the air worthiness demonstration and the flight
performance evaluation, with the Air Force entering the
program at the earliest possible point in time.
Contractor participation would be reduced and phased
out as soon as his needs for engineering design
information have been satisfied.

Case IV The Air Force would perform all flight testing to the
total exclusion of the Contractor.

Obviously CASE I would not satisfy Air Force requirements for
validated performance data or mission acceptability information.
CASE IV would not be in consonance with the intent of the program.
It must be recognized that the contractor mey elect to incorporate
design adjustments in the air vehicle during the flight test portion
of the program and that his pilots are operating members of his
integrated engineering design team. CASE II was dismissed as being
the conventional sequential method of testing. Because it is
sequential, it does not provide for the maximum amount of data in
the minimum of time with limited resources. CASE III is recommended
and the detzil planning “or the joint test program should be developed
between the Air Force ard Contractor Program Managers.

In evaluating air vehicles designed to common goals but using
similar technology, it is extremely critical that the instrumentation
systems, ranges and othcr mcasurement devices be the same for all
competitors and employed under the same conditions. Data must be
collected by like devices to the same tolerances, in order to minimize
the effect of this equipment on the evaluation. The program must be
structured to eliminate the variability of human operators from the
evaluation of the designs. This may be achieved by rotating air
crews from one design to the other throughout the program. The
Air Force participants rust realize that one contractor cannot be
permitted to gain an advaatage over the other by disclosure of data.

In tne case of air vehicle advanced prototypes using different
technolegies, the problem of using like instrumentation systems and
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facilities is diminished. Since many of the parameters to be measured
are not common because of the differences in technology being used,
common data gathering facilities need not be used. Measurement of
absolute performance must be to the same tolerances.
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Appendix 3

Procurement Approach Report

i. introduction:

for prototype deveiopments the procurement approach has been
structured around the concept of specifying simple, saleable, fiex-
ible and supportabie procedures. A basic premise is that prototype
candidates wouid enter the procurement process at different threshoids
in the development spectrum, thus requiring varying procurement approaches
to satisfy each individual need. Prototype managers should not be con-
strained or iimited to a single approach, but rather be provided with
maximum fiexibiiity to acquire and manage prototype programs within the
iegal iimits established by statute and directives. The admonition to
keep the prices firm and aii other elements opzn has beern fuiiy con-
sidered and adhered to. ‘

in the paragraphs that foilow, a number of tasks and considerations
in the procurement process have been addressed, and the principies and
alternatives, where appropriate, have been consideied and the basis for
""recommendations'' estabiished. In addition, a typical Procurement Plan
(which inciudes a Source Selection Plan and D&F), Request for Proposal,

and Modei Contract have been provided using an Advanced Medium STOL
Transport as the modei,

2. Soiicitation and Seiection-

a. Negotiation Authority:

{!) Discussion:

Aii contracts entered into by the Department of the Air
Force for property other than land, for which payment is to be made
from app.opriate funds must, pursuant to 10 USC 2304(a), be made by
formai advertising unless one of the 17 statutory exceptions set f=:th
therein is appiicable. The procurement of prototypes by forma! adver-
tising is not feasible or practicable, primariiy because the effort
required cannot be described with the specificity required by i0 USC
2305(b). in addition, it is essential that the Government retain the
opportunity to discuss and negotiate the terms of the contract and
the effort to be performed thereunder with the prospective offerors,
prior to award. Therefore, an appropriate statutory authority permitt-
ing the negotiation of the contract must be determined and utilized.

i0 USC 2304(a)(ii) authorizes the negotiation of contracts
for property or services that the Secretary or Assistant Secretary of
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the agency determines to be for experimentai, developmental, or research
work, or for making or furnishing property for experimeni, test, develop-
ment, 0~ research.

10 USC 2310(b) requires that each determination under {0 USC
2304(a) (11) be based on a written finding setting out the facts and
circumstances that are clearly illustrative of the conditions described

in 2304(a) (i1).

10 USC 2311 prohibits the delegatlon of the authority to
execute D&Fs under 2304(a) (11) beliow the Assistant Secretary level for
contracts in excess of $100,000.

10 USC 2310(a) authorizes D&Fs for a class of purchases or
contracts as well as for an indivlidual purchase or contract.

The Comptroller General has interpreted the applicable
statutes to require that the D&F be executed prior to issuance of the
soliclitation,

(2) Recommendations:

That 10 USC 2304(a)(11) be utilized as the authority to
negotiate contracts for the procurement of prototypes, since the pro-
posed prototype effort involved is for experimental or developmental
work, or property to be furnished for experiment, test or development.

That class D&Fs for prototypes be executed and utilized
to the maximum practicabie extent. The supporting documentation
required by the statutes clited above for most contracts for prototypes
will be virtually identical. Class D&Fs will avoid the unnecessary
effort and time required to process individuai D&Fs.

The present requirements (particularly those in ASPR
Appendix J) for documentation to support requests for D&Fs under i0 USC
2304(a) (1i) greatly exceed the statutory requirement. Program approval
to proceed with individuai procurements of prototypes should be issued
pursuant to the separate procedures estabiished for that purpose, whereas
the documentation required to support the DEF should be 1imited to that
information required to justify use of the negotiation authority. This
approach wiil result In cunsiderabie savings in manpower and time.

The D&F shouid be submitted with the Advanced Prototype
Program Plan and executed concurrently with approval to proceed with
the program. The information necessary to support the D&F will be
contained in the Plan. Considerable time and effort wil! be saved if
the D&F is furnished to the procuring activity concurrent with program
approvai.




b. Statement of Work:

(1) Discussion:

Statements of work (SOW) for prototyping must be clear,
complete, and individually tailored by technical and contracting
personnel to attaln the desired degree of flexibility for contractor
creativity, both in submitting proposals and In contract performance.

The statement of work for prototypes should be specific
in such areas as: ({a) the overall descriptlon of what the Alr Force
desires to achieve from the prototype so as to assure that effective
competition (1f applicable) |s obtalned, and that funds wlli be properly
expended, (b) the test results, reports or other data to be delivered,
and (c) the tests or evajuatlons to be performed on or with the proto-
type. On the other hand, the statement of work should be sufficiently
generalized so as not to Inhlbit Innovatlve contractor concepts.

(2) Recommendation:

Wide latltude presently exists for preparing statements
of work for prototypes. Section 1, Part 12 of ASPR, provides broad
guidance for development of contract speclficatlons and work statements.
ASPR 4-105 furnishes additlonal general guidance concerning the prepara-
tlon of prototype development requlrements. Inltiators are not con-
stralned by narrow, restricted guldance and should explolt thls broad
latitude in developlng prototype statements of work. For prototyplng
purposes, AFSCM 70-5, the work statement manual, is too structured and
complex and should not be used for prototype programs. Prototyping
statements of work should be simple, concise and 1Imlted to only the
primary outputs of the prototype effort.
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