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The Navy has embarked upon a program to determine the feasibility of
B using Combat System Architecture (CSA) concepts in the design of combat
; system elements of future Naval combatant ships. The objective of the
study described herein was to determine the feasibility of applying
: concepts from the Commercial Airline Acquisition Methodology (CAAM) into
E the Navy's CSA program. CAAM profiles, Air Force application of CAAM, and
the Navy acquisition methodology were identified. A comparative analysis
: of the methodologies was performed. Conclusions and recommendations were
E formulated concerning those features of CAAM which are potentially
. feasible for implementation into the CSA program.
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This report presents the results of a study performed by ARINC Research
Corporation under Contract N00173-79=C-0463 for the Navy Command and Control
Systeas, Naval Research Laboratory, Washington, D.C. The purpose of the
study was to investigate the feasibility of implementing some of the con-
cepts of the Commercial Airlines Acquisition Methodology (CAAM) into the
Navy's Combat System Architecture (CSA) Program. The CAAM was selected
for analysis because it currently implements several cost-effective tech-
niques for the acquisition of complex equipment. These concepts have proven
successful in the airline industry and ARINC Research has recently assisted
the U.S. Air Force in applying the concept to the planning and acquisition
of aircraft avionic equipment.

The approach taken for this study was to investigate and document the
processes that constitute the following three acquisition methodologies:

. Commerclal Airlines Acquisition Methodology

; . U.8. Alr Porce Avionics Acquisition Methodology

|

. U.8. Navy Acquisition Methodology

-~ Graphic presentations were used to illustrate the hierarchical relationships
of each methodology.

. A comparative analysis of the three msthodologies was conducted to

determine areas of compatibility between the Navy's acquisition methodology

. and those of the CAAM and the Air Porce avionics acquisition methodology.

The objective of the analysis was to determine if the CAAM or Air Force

acquisition methodologies contained features that could be beneficial to

[ the Navy. The last phase of the atudy was an assessment of the feasibility
of implementing the airline industry procurement concepts in the Ravy CSA

r program, considering the need for a strong technology and development

] planning process.

The major conclusions resulting from the analysis are summarized as
[' follows:

Specific CAAM techniques are feasible for implementation in the
Navy CBA program. There are several CAAM technigues that have
been adapted by the Air Force for acquisition of avionics and
that indicate potential for development of an implementation
plan for Navy CSA program acquisitions.
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« Once requirements have been determined, the CAAM and Air Force
‘ acquisition methodology encourage industry participation to
i ; determine the best means of accomplishment. 1In the airlines,

this process involves “open forum" meetings of concerned and
interested representatives to establish a set of acceptable
specifications. In the Air Porce, an avionics planning con-
ference is held annually to accomplish an exchange of informa-
tion among members of the military avionics communities.

. The CAAM uses form, fit, and function (F3) specifications to
state the essential requisites of new equipment. These specifi-
cations stress maximum possible standardization of equipment
characteristics without seriously hampering industry's engineer-
ing initiative. The Air Force and Navy Air Systems Command
(NAVAIR) have undertaken initiatives to employ the F3 specification
process on selected procurements.

. The Air Force and Navy use competition in their respective meth-
odologies only to select a contractor at the outset of an
acquisition. The CAAM exploits competition throughout the equip-
ment or system life cycle in such areas as multiple procurement
sources, equipment warranty, equipment maintenance, and equip-
ment logistic support.

The following recommendations are made on the basis of the analyais:

« The Navy CSA program should consider implementing CAAM techniques
determined to be feasible and adapt these techniques to the
acquisition_of designated CSA program systems and equipments.

1 ' « The CSA program should develop the requisite planning to
] coordinate implementation of CAAM elements into current and
future acquisition strategies.

s . The Navy should invite industry representatives to participate
. in the open forum process for the establishment and review of
appropriate specifications necessary to achieve CSA program
requirements for systems and equipments.

. Certain systems and equipments identified by the CSA program should
be technically described and procured through the use of F3 type
specifications.

« The CSA program should utilize innovative contract negotiation

strategies that emphasize competition throughout the life cycle
of the system and equipment.

«1 vi
ax




1
i
B
!

sm!000..0.00...00.0..00.00.0.0.0v

[' mm.....-.......-..........o.... iii
[ mm:IN'I'RODUCTIW.................... 1-1

1.1 Background . . ¢ ¢ ¢« ¢ o o ¢ ¢ o o o s s o 2 s s 0 0o s s 1-1

l[ 1.2°bjective..................-.-.. 1-2
- 1.3 StudYOfObjeCtive..............-.... 1"2
1.4 Report Organization . . . o ¢« o« o o o s ¢ o o s ¢ o o o 1-3

e

CHAPTER TWO: COMMERCIAL AIRLINES ACQUISITION METHODOLOGY . . . . 2-1

CHAPTER THREE: U.S. AIR FORCE AVIONICS ACQUISITION
mwm L ] * L] L] Ll . . . * L] L] L] L] L) - L] L) L] . 3-1

CHAPTER FOUR: NAVY SYSTEMS ACQUISITION METHODOLOGY . . . . . . . 4-1

™ ™

CHAPTER FIVE: OQUALITATIVE COMPARISONS OF NAVY AND COMMERCIAL
ACQUISITIWWWMIBS.-......-...o 5-1

=/

5.1 Acquisition Program Phases . . « . « « ¢« + o« « ¢ ¢ « ¢« o 5=1

5.1.1CMH.......-..-........... 5"1
5.1.2 U.S. Air Porce Avionics Acquisition

Methodology « o ¢« ¢« ¢ o o o o o o o ¢« o s o o o o S5=2
1.3 Navy Acquisition Methodology . . « « « ¢ « + o &« 5-2
.l1.4 Similarities and Differences . . . « ¢« ¢« « « « & 5-2

i

5.2 scom of Acquisition Progtam e & o o o & & & ¢ & o s o o 5-2

'[ t SoZ-ICAMoooooooooooooco.oao-o~ 5-2
5.2.2 U.S. Air Porce Avionics Acquisition

mth“olwy-oo.oonooo.o..coooo 5-2

U 5.2.3 Navy Acquisition Methodology . . ¢« o« ¢ ¢ o o « &« 5-3

5.2.4 Similarities and Differences . . . ... . ... 53

N abaad

' [ 503 Wtitioﬂ L] . L] L ] * L] . L] 9 L] L] ® L] [ ] * L] L ] * L ] . L] ® 5-3
; J. R 5.3.1 cm L ] . * . L] L] * L] * L] . . * L] * . L ] L] o * L ] * 5-3

' - 5.3. 2 N.vy Acqui‘!tion mthOdOIOQY ¢ o o o e o @ o o 5-3

LI [ 5.3.3 Similarities and Differences . . « ¢« « ¢« « o « 5-3
3 ’.‘ s r

)[ ~ - vii




5.4

5.5

5.6

CONTENTS (continued)

Research, Development, Test, and Evaluation (RDT&E)

50‘.1 cm L] . L] . . * o . . * . L2 L] * L] L] L L * L]
5.4.2 U.S. Air Porce Avionics Acquisition
Methodology . « « ¢ ¢ o ¢ ¢ o o o &

5.4.3 Navy Acquisition Methodology .
5.4.4 Similarities and Differences .

Source-Selection Criteria . . . . . .

0

5‘501 m - - - L ] L] - . * L] L] [ ] - L]
5.5.2 Navy Acquisition Methodology .
5.5.3 Similarities and Differences .

Procurement CoSt . « ¢ ¢ ¢ ¢ & ¢ o « o

:

.6.1
.6.2 Navy Acquisition Methodology .
.6.3 Similarities and Differences .

oo

Procurement Package . . ¢« « ¢ « o o o

:

7.1
.7.2 Navy Acquisition Methodology .
7.3 Similarities and Differences .

vt v

Equipment Development . . « « ¢« o « &«

5.8.1 cm L] L] L L] . L] . L] L] . L] L] . L] L]
5.8.2 U.S. Air Force Avionics Acquisition

Me thwolwy L ] . . L] L] L 3 L] L ) - -
5.8.3 Navy Acquisition Methodology .
5.8.4 Similarities and Differences .

Logistics Support/Warranty . « « « « «
5.9.1 cm L] . * . - * . . . * L] . -

5.9.2 Navy Acquisition Methodology .
5.9.3 Similarities and Differences .

viii

- N R i

e o o

5-4
5-4
5-5

5-5
5-6
5-6

5-6
5-6
5-7

5-7
5-7
5-7
5-7
5-8
5-8
5-8
5-8
5-8
5-8
5-8

5-9
5-9

— fr—— r——

Eeee SR o S )




CONTENTS (continued)

Page
5.10 Configuration Management and Standardization . . . . . . 5-9

O.ICAM...................... 5-9
0.2 U.S. Air Porce Avionics Acquisition
*thodology................... 5-10
3 Navy Acquisition Methodology . « « « ¢ ¢ ¢ « « &« 5--10
.4 Similarities and Differences . . . . . « ¢« . « &« 5-10

5.1
5.1

5.10
5.10

5.llsumry--oon.o-oooc.oooooc-oooo 5-11

CHAPTER SIX: FEASIBILITY ANALYSIS . ¢ ¢ ¢ o ¢ ¢ o o o o o o o o o 6-1

a1

6.1 Acquisition Program Phases . . ¢« v ¢« ¢« ¢ ¢ =« o ¢ o o o o 6-1

] ]— 6.2 COMPELItION v o o o o o o o o v o o o o o s o o o oo 61
L. T e 6.3 Procurement Package . . . ¢ ¢ ¢ + ¢ o ¢ s 2 s s o o o s 6-2
6.4 Equipment Development . . « ¢ ¢ + o « s o« « o s ¢ « « o 6=2

T 6.5 Warranty Provisions . . . . . . . . . ¢ 4 c s ¢ 0o s oo 6-3

i, 6.6 Configuration Management . . « « + « ¢« + ¢ + ¢ a o« ¢ o » 6=3
6.7sumtyoo.ooooouoooo..ooo-oooo. 6-3

CHAPTER SEVEN: CONCLUSIONS AND RECOMMENDATIONS . . « « « o o« o . 7-1

7.1C0ncll1810n3......o.-............. 7-1
7.ZRemndation8.............-...... 7-2

APPENDIX A: INTERPRETATION OF DIAGRAMS . . . . « « o « o o o « « A-1
APPENDIX B: BRIEFING PACKAGE FOR THE PROCUREMENT CONCEPT

FEASIBILITY STUDY OF THE COMBAT SYSTEM
(‘ MIMTURE(CSA)PW.-........... B-l

APPENDIX C: GLOSSARY OF ACRONYMS AND ABBREVIATIONS . . . . . . . GC-1

————
v

PSRRI

ix

- S PR B R RV




LIST OF DIAGRAMS

CHAPTER TWO: COMMERCIAL AIRLINES ACQUISITION METHODOLOGY

Cc-0
C-0a
C-1
C-1I1
C-2
Cc-211
C-3
C-4

Acquire Commercial Airlines Avionics . .
Acquire Commercial Airlines Avionics . .
Determine Requirements . . . . . « « « &
Airlines Electronic Engineering Committee .
Develop Specification (ARINC Characteristic)
ARINC Characteristic . . . ¢ ¢ ¢ ¢« ¢ ¢ ¢ « &
Select Vendor . . . ¢ & ¢ o ¢ ¢ o o o o o o o
Procure Equipment . . . . « ¢« ¢ ¢ ¢ s o o o

CHAPTER THREE: U.S. AIR FORCE AVIONICS ACQUISITION

A-0
A-0A
A-1
A~2
A-3
A-4
A-5
aA-6

METHODOLOGY . ¢ ¢ o ¢ « ¢ o ¢ o o o o o o

Acquire U.S. Air Force Avionics . .
Acquire U.S. Air Force Avionics . . . + . . &

Determine Requirements . . . . .
Conduct Advanced Development . .
Develop F Specification . . ..
Conduct Engineering Qualification
Select Production Source(s) . . . .
Test and Install Equipment . . . .

CHAPTER FOUR: NAVY SYSTEMS ACQUISITION METHODOLOGY . . .

N-0
N-0A
N-1
N~-1I1
N-112
N-1I3

N-1I4
N-2
N-3
N-3I1

N-4
N-5

Acquire Navy Systems . . . . . . .
Acquire Navy Systems . . . . . . .
Perform Conceptual Studies . . . .
Mission Element Need Statement . .
Navy Systems Acquisition Levels . . .

Determine Program Milestone Review Responsibility-

DSARC Milestone 0 . . o ¢ ¢ o ¢ s o o o a o o o o

Decision Coordinating Paper (DCP)/Navy
Decision Coordinating Paper Content . . . . .
Explore Alternative Systems Concepts . . . .
Validate and Demonstrate Systems Concepts . .
Prepare and Conduct Milestone I, II, and

ITI Reviews . . o ¢ ¢« 4 o o ¢ s o ¢ o s o o o
Develop Engineering Development Models . . .
Develop Production Models . ¢ o« o« ¢ o ¢ « « &

o o o

| s

P————

2-5

2-9

2-11
2-13
2-15
2-17
2-21

Lo IS e

3-7

3-9

3-13
3-15
3-19
3-21
3-23
3-27

1 -

4-5
4-7
4-9
4-11
4-13 }

ey

4-15

4-17 i[
4-19 ~
4-21

1

[

4-25
4-31
. 4=35 .




Pt Pt e

CHAPTER ONE

INTRODUCTION

[ ey
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H Increasing emphasis has been placed on reducing the costs and improving
the effectiveness of military electronic equipment. Constraints on military
budgets, coupled with inflation and mounting operation and support costs,
are prompting a search for positive methods of cost reduction in equipment
acquisition and throughout the life cycle of an equipment. The tradi-
tional effort has been a reliability-improvement program involving parts
screening, predictions, more stringent specifications, and rigorous demon-
stration and acceptance testing. While some improvements have been made,

“ the overall results of such programs have been disappointing.

e Alternative techniques for the acquisition, maintenance, and support
of equipment are available. One such technique is the application of
commercial practices and equipment. The Lepartment of Defense (DoD) has

- recently directed attention to the procurement technique of U.S. commercial
j airlines. This technique, known as the Commercial Airline Acquisition
o Methodology (CAAM), describes an approach in technology and development

planning for the procurement of aircraft avionics. Techniques of this

type are of interest because of their apparent simplicity in contrast to

. military processes and their apparent efficiency in acquiring state-of-the-
art electronic systems that offer excellent cost and reliability advantages.

Py

1.1 BACKGROUND

The Chief of Naval Operations (CNO) tasked Commander, Naval Sea Systems
Command (COMNAVSEA) to investigate a newly proposed approach to the design
i. of the combat system of future combatants. In the summer of 1978, COMNAVSEA
convened a board composed of technical representatives from activities
involved with Navy combat system design to conduct an "in-house™ study.

The study had two primary objectives; first, review the OPNAV proposed
Combat System Architecture to determine its feasibility for incorporation
in future combatants and second, develop a management plan that could
assure follow-through within the CNO/CNM management structure. The study
concluded that 1) it was feasible to use combat system architecture in
future combat system design and 2) the success of the CSA program would
be dependent upon the development of a management organization that could
effectively cross the many existing organizational boundaries needed to
interact on the CSA program.

- - b- -
¢
.

_ The CSA program office was established within NAVSEA to further
% S ) explore the issues and recommendations raised by the findings of the
b NAVSEA "in-house" study.
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The Combat System Architecture (CSA) discipline being developed by
the Navy provides an approach which is potentially capable of resolving
many recurring combat system management and technical problems. CSA
advocates a standard system architecture for surface combatants as a
step toward achieving standardization among ship classes. CSA can also
provide management visibility to review the surface combatant require-
ments and combat-system-related research and development (R&D) which can
facilitate in identifying redundant programs and in resolving conflicting
programs and can also permit the preparation of credible combat-system-
related budget requests, which can be justified and defended. The CSA
program additionally must take care to avoid the introduction or use of
acquisition techniques that could hamper the necessary technology and
development planning process required for successful implementation of
the CSA program.

ARINC Research Corporation has long been involved with various
efforts to develop improved DoD acquisition methodologies. Our out-
growth from Aeronautical Radio, Inc. (ARINC) has closely aligned the
company with the commercial airlines experiences in avionics acquisition.
Because of this familiarity and experience, ARINC Research recently assisted
the U.S. Air Porce in applying some of the concepts that the commercial
airlines successfully employ in avionics acquisition. The combination
of our past experience and knowledge, together with the current support
of the U.S. Air PForce avionics planning and acquisition, led to the
investigation of implementing portions of the CAAM into the Navy's CSA
program acquisition methodology.

1.2 OBJECTIVE

The objective of this contractual effort was to determine the
feasibility of implementing commercial airlines avionics acquisition con-
cepts in the Navy's combat system architecture program.
1.3 STUDY APPROACH

The basic approach to achieving the objective of this study involved
the following five principal tasks:

. Task 1: Summarize the commercial airlines acquisition methodology

. Task 2: Review the U.S. Air Force application of the commercial
airlines concepts

. Task 3: Identify the Navy combat system architecture acquisition
methodology

+ Task 4: Compare the Navy CSA acquisition methodology with the
CAAM and U.S. Air Force CAAM application

. Task S: Assess the feasibility of implementing airline acquisi-
tion concepts into the Navy CSA program

=
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For task 1, the CAAM was examined and then documented by means of
graphic presentations. The description summarized the basic functions of
the methodology and concentrated on depicting the methodology in a series
of graphic top-down-level diagrams.

Task 2 was accomplished in essentially the same manner as task 1,
The U.S. Air Porce application of commercial airlines acquisition concepts
in their acquisition of avionics was researched and documented. Similarly,
a graphical presentation was used.

Task 3 involved identifying the Navy CSA program acquisition meth-
odology. Interviews were conducted and documents researched to arrive at
the projected acquisition methodology. - The methodology was then documented
with the same graphical techniques as in Tasks 1 and 2.

For Task 4, a comparative analysis was performed to determine the
gimilarities and differences between the Navy acquisition methodology and
the Air Porce and airlines methodologies.

Task 5 involved assessing the feasibility of implementing selected
commercial airlines acquisition concepts in the Navy CSA program. Basis
for selection of these concepts was predicated upon those that offered
potential for improvement over current CSA practices. Recommendations were
then prepared outlining the areas for consideration along with injtial
implementation steps.

1.4 REPORT ORGANIZATION

Chapter Two of this report describes the commercial airlines acquisi-
tion methodology. Chapter Three presents the U.S. Air Porce avionics
acquisition methodology. Chapter Pour presents the Navy acgquisition
methodology. In Chapter Five, the methodologies are compared, with
emphasis on the features of the CAAM that are potentially advantageous
to tue CSA program. This comparison encompasses general acquisition pro-
gram features that emphasize the similarities and differences. Chapter
Six discusses those concepts from the CAAM determined to have the greatest
feasibility for implementation in the CSA program. Chapter Seven docu-
ments the conclusions and recommendations of the study. Appendix A des-
cribes the diagramming technique used in this report. Appendix B presents
a briefing package prepared to summarize for the study program. Appendix
C is a glossary of acronyms and abbreviations.
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CHAPTER TWO

COMMERCIAL AIRLINES ACQUISITION METHODOLOGY

This chapter describes the commercial airlines acquisition methodology
(CAAM). The airline procurement process represents the activities and
responsibilities that are necessary to accomplish acquisition of stan-
dardized avionics. The CAAM methodology has evolved within the airline
industry over the past 50 years and is commonly employed by most U.S.
air carriers, many foreign carriers as well as segments of general
aviation.

Throughout this discussion, the essence of the CAAM has been maintained.
Key concepts such as the open-forum process, specification development,
and contract negotiation strategies are discussed. Typically, the CAAM
does not specify a specific sequence of events nor clearly identify phases
of activity. A delineation of phases for the CAAM in this report has been
made to describe the general sequence of events expected to occur. Care
was taken to include those management activities that are clearly respon-
sible for effecting this process.

Throughout this report, a specific technique was used in numbering
the diagrams. (Appendix A presents a detailed description of the numbering
system and graphic techniques used.) Basically, the first letter of each
methodology is used to identify the diagrams, i.e., A = Air PForce,
C = Commercial, and N = Navy. Alphanumerics were then assigned in sequen-
tial order to identify each functional breakdown within a tier. CaaM
activities are emphasized in diagrams C-0, C-1, C-2, C-3, and C-4. Various
elements of the methodology are decomposed in informational diagrams. The
informational diagrams are used to enhance the reader's understanding of
key elements within the functional processes.

The following is a list of diagrams presented in the chapter:
+ ©€=0 Acquire Commercial Airlines Avionics

« C-0A Acquire Commercial Airlines Avionics

« C=1 Determine Requirements

« C=1I1 Informational Diagram: Airlines Electronic Engineering
Committee




« C=2 Develop Specification (ARINC Characteristic)

oy

« C=2I1 Informational Diagram: ARINC Characteristic

. C~3 Select Vendor

« C-4 Procure Equipment

—— ——
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C-0 ACQUIRE COMMERCIAL AIRLINES AVIONICS

- ang
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The commercial airlines aoguisition methodology is structured to pro-
vide standardised avionics that are compatible throughout all participating
airlines. This methodology is effected by the interactions of the airlines,
the airframe/avionios industry, government agencies (primarily the Pederal
Aviation Agency (FPAA)) and designated aviation organizations.

L]

o~

Collectively, the participants determine the type of avionics that
should be investigated as candidates and made certifiable. Initially, they
define the requirements and produce a description of the requirements.

The preparation of the description is almost exclusively an airline function
unless a specific requirement has been dictated by the PAA. The Airlines
Blectronic Engineering Committee (AREC) is the focal activity in this
process. The primary function of the ABEC is to formulate an ARINC
Characteristic for ths needed electronic equipment or system. Before
Characteristics are published, they are coordinated and finalised through
oontinued discussions among the AEEC participants. Although manufacturers
and other interested parties participate in these discussions, it is
important to note that only the AEEC Committee voting members have an
official voice regarding t! __.al Characteristic contents. The Charac-

) teristics do not precisely define the contents of the "black box® but

{ describe the signals that enter and leave the box, together with the
electrical, mechanical, and environmental interfaces.

r— o

-y

[,
. H

\ The characteristics are published by the participating airlines to

' signal industry of their avionics requirements. In this way, industry is
made aware of the airlines intentions to select an equipment vendor. This
selection can occur as a result of collective negotiations, or each airline
may act on its own. The airlines have long recognized the benefits of
standardizing their avionics and therefore their negotiations with potential
vendors are performed using the developed characteristic. Selection of
a vendor is preceeded by testing of sample avionics by the airlines. Upon
ocompletion of satisfactory testing and negotiations the airlines procure

' the equipment and the resulting product is a standard piece of avionic

equipment.

In the following, four primary functions (determine requirements,
' develop specifications, select vendor, and procure equipment) are des-
| cribed and illustrated to highlight their key position in the CAAN process.
l ’ It is necessary that the reader remember the viewpoint described in the
\ diagrams is that of the purchasing organiszation (airlines). In addition,
f no attempt has been made to assign time periods to the entire process or
. any of its phases because each acquisition will vary depending on the
RGN equipment and technology being introduced.
t

| \: 2-3
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C-1 REQUIREMENTS DETERMINATION

Airlines may recognize a requirement as the result of either an equip-
ment need stated by a respective Airlines Electronic Engineering Committee
(ABEC) member airline or an FAA order. The latter is less frequently the
determining factor. The initial function of this phase has been termed
problem response (see first box). In actuality there may not be a problem
with existing avionics. A desire to enhance or replace existing avionics
with new technology may receive enough collective support to be termed a
requirement. Requirements are often generated as a result of the Avionics
Maintenance Conference (AMC). The AMC is an open forum conference which
meets annually to discuss an agenda of maintenance related problems. A
considerable exchange of ideas transpires during this conference which often
results in the generation of requirements.

The initial definition of requirements are assessed to determine if
sufficient justification exists for their further development of the
requirement, In most cases, the devalopment follows if an operational
necessity justifies the expenditure of funds for equipment acquisition.
Although assessment of economic impact often determines requirement justi-
fication it is not the singular rationale. Once the requirement has been
justified the reguirement will be defined. If the airline or organization
originating the requirement has not previously published the requirement,
it will be defined and circulated.
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; C-11I1 AIRLINES ELECTRONIC ENGINEERING COMMITTEE (AEEC)

Because of the AEEC's success in preparing Characteristics (F speci~
fications) for airline avionics, the committee has been frequently des-
cribed as "a committee that works®™. The full committee consists of 31
persons, including the four staff members furnished by ARINC to function
as Chairman and provide the secretariat functions. However, only 22 of
the committee members are voting members, representing the U.S. scheduled
airlines, European Airlines Engineering Committee, Canadian airlines, and
general aviation. It is through this membership that the AEEC blends
operations, maintenance, and engineering expertise. Many other interested
parties, representing wide public interest, attend the meetings. Recent
typical attendance has exceeded 300 contributing observers from airlines,
governmental regulatory groups, military agencies, avionics and airframe
manufacturers, and members of the press.

The primary function of the AEEC is to formulate ARINC Characteristics
for electronic equipment and systems. An ARINC Characteristic is a form,
fit, function type of specification and has a twofold purpose:

. To communicate to prospective manufacturers of airline electronic
equipment the general desires of airline technical people,
coordinated on an industry-wide basis, concerning a particular

type equipment

. To promote maximum possible interchangeability (physical and
electrical) without seriously hampering design initiative

The air transport industry, through the AEEC, does not choose to
exercise any enforcing authority over the Characteristics. Consequently,
after a Characteristic is issued, individual airlines can use it or not
as they choose, 1It is not a "procurement” specification in the military
sense. The AEEC has learned over the years that this very lack of
authority necessitates Characteristics that are soundly based on technical
and economic facts; the alternative is, in effect, no standard at all.

By and large, this process has been quite successful because, through the
use of Characteristics, the airlines have achieved significant improvements
in reliability and cost while maintaining interchangeability among equip-
ments developed by competitive suppliers.

2-10
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-2 DEVELOP SPECIFICATION (ARINC CHARACTERISTIC)

When sufficient justification for the development of a specification

(ARINC Characteristic) has been established, the AEEC, by airline consensus,

will establish a subcommittee to draft the document. To produce this
document, a subcommittee chairman is named (usually from the airline with
the greatest interest in the project). The subcommittee meetings attract
interested airlines, manufacturers, and others to compile the first draft.
The initial "strawman" draft may be the product of one of the avionics
manufacturers, the AEEC secretariat, an airline, another source, or a com-
bination of these.

The subcommittee typically establishes agenda items that address
various aspects of the Characteristic development. Subcommittee meetings
are often held concurrently with other subcommittee meetings to facilitate
an exchange of information and ensure system compatibility. The results
of the meetings are carefully documented in AEEC letter reports.

Members of the subcommittee often exceed 100 individuals, representing
The AEEC, airlines, ARINC staff, manufacturers, consultants, government
FAA, Federal Communications Commission (FCC), military|, and others. The
subcommittee frequently draws upon reports and independent studies of the
Air Transport Association of America (ATA), Radio Technical Commission for
Aeronautics (RTCA), and FAA in formulating a draft Characteristic.

A draft is circulated and reviewed by the full committee for critique
and alternative recommendations. Comments are returned to the Secretariat
and reviewed and consolidated into an updated draft, and then returned to
the subcommittee. When the revision is completed, the draft is again dis-
tributed to all participants., After a suitable time for review, a meeting
is scheduled to permit discussion of areas of controversy or conflict.

In case of disagreement or, more frequently where more than one
approach is developed, the ARINC Characteristic contains a “"commentary"
statement reiterating the pros and cons of the subject, with whatever
other guidance may be of value to the users of the document.

The approval cycle of the ARINC Characteristic consists of majority
concurrence of the voting members of the AEEC and final approval by the
ARINC Board of Directors. Thereafter, it is the task of the equipment
manufacturers to convert the document into a competitive (in terms of cost
and reliability) piece of equipment that can earn FAA certification and
aviation-community acceptance. The usual timetable for producing a new
Characteristic is about one year from the first AEEC meeting. If the
requirements and the technology are not well defined, the process takes
longer.
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C-2I1 ARINC CHARACTERISTIC

A primary function of ARINC Characteristics (F3 specification) is to
produce the standardization that will assure the interchangeability in an
aircraft of equipment produced by various manufacturers. The airline
industry considers equipment interchangeability to be the greatest advan-
tage offered by the development of ARINC Characteristics, for only through
such standardization can a "buyer's market" for the airlines be achieved.

An ARINC Characteristic thus has a twofold purpose:

. To indicate to prospective manufacturers of airline electronic
equipment the opinion of the airline technical people, coordinated
on an industry basis, concerning new equipment requirements.

. To channel new equipment designs in a direction that can produce
maximum possible standardization of physical and electrical
characteristics without seriously hampering engineering initiative.

The emphasis on the development of an ARINC Characteristic is technical
accuracy and thoroughness, since the approval and use of the Character-
istics are neither guaranteed nor required. The technical veracity of the
specification must be unchallenged to gain consensus as the technical
guidelines.
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C-3 SOURCE SELECTION

Prior to detailing this phase, it is important to note that source :
selection and avionics procurement is strictly a responsibility of the Lo
individual airlines. The initial source selection process is the conduct
of vendor surveys. Several factors are considered in these surveys. The
technical aspects of the intended purchase are not a consideration at
this point; instead, the financial condition and management aspects of
prospective vendors are paramount. Typically, the airline already has
preferred vendors and it is necessary to address in detail only new manu- i;
facturers. Several factors are analyzed on the basis of public records, “
factory visits, discussions with the prospective vendor's management staff,
or previous experience of other airlines. i‘A

On the basis of the results of the vendor surveys, initial proposals
are solicited from selected vendors. Although the airline RFPs may be
informal, they solicit key information on the various vendor's product
performance and on their intentions concerning support in terms of
warranty, training, and other logistics factors. 1In submitting their "
response to the airline, vendors usually include a sample of the product '
on consignment. This allows the airline to test the product in the same
manner as the Government tests the bid sample. This initial request for
proposals is similar to a request for qualifications since the samples
are submitted; but it is termed RFP.

There are several factors that cause the concurrent avionics equip-
ment development with the Characteristic development. Interested vendors
will begin equipment development upon issuance of the preliminary specifi- !
cation. If the vendor wants to sell his equipment to the airlines or an
airframe manufacturer, he must be ready to prove that he has an acceptable
product conforming to the Characteristic that has been developed. Accord-
ingly, he strives for a completed high-quality product, anticipating that
it can be sold immediately. o

In addition, a manufacturer desiring to have his equipment certified
for use on civil aircraft must obtain such certification from the Federal
Aviation Administration. Certification is issued on the basis of the t:
manufacturer's conformance with FAA regulations and the applicable Tech- -
nical Standard Order (TSO). TSOs contain the minimum performance and
quality-control standards for articles (specified materials, parts, or ﬂ‘
appliances) used on aircraft. The performance standards in each TSO ensure
that the article will operate satisfactorily or will fulfill its intended
purpose under specified conditions,

An application for certification of equipment for civil aircraft use
is granted or denied within 30 days of its receipt by the FAA. Once a
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TSO certification has been granted for a particular article, the manu-
facturer must produce the article in accordance with his application,
conduct all required tests and inspections, and establish and maintain
a quality-control system adequate to ensure that the article meets the
requirements of the TSO.

The vendor's responses to the initial RFPs are analyzed to reduce the
intended procurement to a few qualified vendors. This analysis centers
on the technical and cost aspects of the products. The expected cost of
each feature is carefully assessed, and requirements may be augmented or
reduced on the basis of these costs. The airlines conduct in-house tests
of consigned units, including bench and flight checks, although the latter
are rarely conducted for established products because they are costly and
involve a great deal of coordination with the appropriate authorities
(e.g., FAA). If the product is new to the airline industry, extensive
flight checks are made with the support and cooperation of other airlines,
vendors, and regulatory agencies. During these checks, the requirements
for test equipment and maintenance are critically examined.

As part of the evaluation, performance information is often sought
from other users of the item being considered. Records and periodic pub-
lications of the Avionics Maintenance Conference (AMC) are also researched
for information on the vendor's product and similar products. On the
basis of the analysis of the bidder's responses, a detailed specification
is developed to delineate the requirements of the airline. This specifi-
cation is used in a subsequent RFP process and becomes a part of the pur-
chase agreement. In response to the RFP, the vendors submit their final
proposals, delineating their product's performance, test data, support
services, and price.

The evaluation of these final proposals is a key activity in the
selection process and usually involves the participation of several
functional elements of the airlines. A weighted-guideline approach is
often used in assessing such areas as price, technical factors, delivery,
and logistics support (field service, warranty, and training).

Separate in-house cost analyses are also conducted to ensure unbiased
evaluations, to compute target purchase costs, and to estimate life-cycle
costs. The analysis results are used again during purchase negotiations
and initial budgeting. The terms and conditions of the proposed warranty
and guarantees are also carefully examined, as are the vendor repair costs
and turnaround times. Some form of extended warranty is usually included
in avionics procurements; however, it is rarely priced as a separate item
by the vendors. Most vendors automatically issue a standard warranty with
their products, the cost of which is included in the equipment price.
Reljability guarantees, however, are usually negotiated separately.

The TSO status of the vendor's product is also significant. If he
has obtained the necessary certification, a copy of the documentation is
usually requested. If the item to be purchased is a non-TSO item, a full
data package may be required, depending on the impact the item might have
on type certification of the airline's aircraft.
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After the project evaluation group has completed its assessment of
the various vendor's proposals, it forwards recommendations to the appro-
priate review and source-selection authority. The recommendations of the
project evaluation group are considered by either a project review board
consisting of mid-management personnel or a management review board con-
sisting of upper management. The organiszation of these boards varies,
depending on the project’s cost impact and criticality. The review
boards narrow the qualified vendors down to two or three, and extensive
negotiations are then initiated.
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C~-4 PROCUREMENT PROCESS

Upon selection of the final two or three bidders by the individual
airline, purchase negotiations are conducted and the terms and con-
ditions of the purchase agreements are formulated. The general practice

is to make only one award for a selected item; however, it is possible

that only initial requirements will be satisfied, with subsequent purchases
remaining open for possible competition. The airlines attempt to obtain

a long-term price agreement, in which the seller agrees not to increase
his price more than a stated percentage. The increases are not automatic
and must be justified before airline concurrence is given.

Contract award is made to the vendor who is judged capable, as a
result of the negotiations, as best meeting the requirements of the air-
line. The procurement documentation is assembled and coordinated with
management and legal personnel for review and audit. Procurement docu-
ments typically consist of the detailed specification, specific agreements
and conditions, support requirements, and price and delivery data. The
specific terms and agreements are usually based on some general terms and
agreements that have been previously negotiated.

After the contract has been awarded, repair-parts provisioning con-
ferences are conducted. Vendor-supplied repair-part information, prepared
in accordance with Air Transportation Association of America (ATA) Specifi-
cation 200, is used as the basis for these conferences. This information
includes item description, price, recommended order quantities, and failure
rates.

The airlines have been able to secure provisions in their agreements
for "buy back”™ in the event that the manufacturer-recommended spare parts
are not used during a specified period. Suppliers are expected to buy back
such parts without undue loss to the airlines. They are also expected to
maintain stocks of major high-cost components that the airlines may either
lease or purchase as demand dictates. Finally, the suppliers are expected
to maintain the capability of supplying material as long as the equipment
is in commercial air transport service. The airlines view the need to
stock repair parts as an expense; thus, if the vendor performs this
service in conjunction with the "buy back" provision, the airlines have
reduced their cost at minimum risk.

Suppliers are expected to furnish maintenance manuals in accordance
with Air Transportation Association of America (ATA) Specification 100
or 101, as well as initial operation and maintenance training at no addi-
tional cost to the airlines.
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The final phase of the procurement process starts with the delivery
of the product to the airlines and continues for the life of the equipment.
Both the vendor's performance and the performance of his product are con-
tinuously monitored throughout this phase. Various economic and contract
performance factors are monitored periodically. Audit results affect sub-
sequent procurements with a particular vendor and are the basis for an
assessment of internal management.

The product's performance is continuously monitored by several func-
tional groups of the airline. Typically, selected managers establish per-
sonal goals for cost reduction and are evaluated with respect to their
success in meeting these goals. Therefore, the product is periodically
reviewed for potential cost savings. The reviews encompass standardiza-
tion, in-house versus outside maintenance, discard at failure versus con-
version to repair, and item replacement.

Quality-assurance specialists monitor product performance and may
suggest modification if prescribed levels are not being achieved. Inven-
tory specialists monitor the stock levels of spare parts and may adjust
reorder requirements on the basis of computer economic quantities. Finally,
through the conferences and publications of the AMC, product performance
is monitored collectively with other members of the air transport industry
that use the same product. Trends and specific maintenance problems can
often be identified, and solutions shared with other air carriers.

The AMC plays a key role in the CAAM. Because of its importance,
the following information is included to amplify the AMC's role. The AMC
serves as a forum for the discussion and solution of avionic and electronic
equipment maintenance problems of common concern to the air transport
industry. Through its elected Steering Group and appointed Task Groups,
it provides a continuous medium for the exchange of information among
avionics users, installers, manufacturers, and maintenance specialists.
Its objectives are promotion of improved aviation electronic systems and
equipment reliability and performance.

The steering group is composed of a cross-section of the air trans-
port industry. The AMC secretary, the only permanent member although non-
voting provides liaison with and is a member of the AEEC.

Considerable information is produced by the various AMC activities
through ARINC under the guidance of the Secretary; it is circulated to
avionics maintenance shops of the airlines and other air transport opera-
tors, air frame and avionics manufacturers' service departments, and
other organizations interested in avionics maintenance. This information
is oconsolidated into a monthly publication called "Plane Talk.™ Any given
issue may contain avionics training and industry meeting calendars, AEEC
activities, contributed papers on new test techniques, manufacturers'
reports, feedback of airlines and manufacturers from previous AEEC and
AMC meetings/reports, "Top Ten" unscheduled removal summaries, and "Service
Bulletins® issued by the various avionics manufacturers.

Prior to each annual meeting, the Steering Group solicits and publishes
detailed maintenance questions and ideas that may be added to the agenda.
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in an open forum. Direct exchange among the members is encouraged and
solutions solicited from manufacturers or experienced airline technicians,
Several hundred personnel are often present at the AMC Open Forum repre-
senting foreign and domestic airline operators, airline maintenance super-
visors, airframe manufacturers, avionics and electronic equipment manu-
facturers, military service and government observers, and interested )
1 marketing representatives. A great deal of research and testing by both l
i the airlines and avionics manufacturers often precedes the AMC Open Forum.
Solutions are often documented by the manufacturers for each of the mainte-
nance items scheduled for discussion in the form of modification kits and/or ‘
service bulletins. This action on the part of the manufacturers represents

a significant investment on their part to ensure a viable, satisfactory
solution. The open forum approach provides the arena which ensures "life-
span competition® and seems to encourage manufacturers to be both responsive
and responsible during the last phase of the CAAM. This forum is, in

effect, a proving ground that measures the performance of equipment developed
from an ARINC Characteristic and the performance and response of the
respective equipment suppliers. Partly as a result of this interchange,
the original ARINC Characteristic may be supplemented or a new Character-
istic generated.

b These maintenance items are published as a Program and are then discussed
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CHAPTER THREE

U.S. AIR FORCE AVIONICS ACQUISITION METHODOLOGY

This chapter describes the U.S. Air Force evolving avionics acquisi-
tion and support strategy.

In 1974 the Air Force began a series of initiatives to improve their
processes for the acquisition and support of avionics. These initiatives
were strongly shaped by the findings of the blue ribbon study, "Electronics-
X." The Electronics-X study report observed that there were many features
of the commercial airline avionics practices that appeared adaptable for
military use, specifically, the following:

. Method of Specification. The use of form, fit, function (F3)
specifications to permit the manufacturer wide latitude in
implementation of the system and to provide for inter-
changeability with future systems, or with competitor's
systems.

. User-Technologist Dialogue. The use of a formalized process
to obtain user, developer, and supporter inputs in the
specification and update process. The airlines carry out
these functions within the Airlines Electronic Engineering
Committee and the Airlines Maintenance Conference.

. Corporate Memory. The establishment of a "corporate memory®,
which tracks the performance of manufacturers against their
promises, and remembers during the next procurement.

« Procurement Methods. The use of procurement methods, including
contractual incentives for cost-effectiveness or to improve
system performance. The airlines make extensive use of
Reliability Improvement Warranties (RIWS) and defer the acqui-
sition of support equipment until the equipment has fully matured.

The Air Force began initiatives to adapt the attractive aspects of
all of the above practices. The methodology, as adapted by the Air Force,
incorporates many of the procedures originated in the CAAM. The Air Force
has implemented this acquisition policy to provide cost-effective, support-
able avionics systems that assist the Air Porce in accomplishing its
mission.
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The current status of each of the four broad initiative areas and our
prognosis is as follows:

. Method of Specification. The first serious attempt at the emula-
tion of airline practices in developing an F3 specification in
open forum was the USAF F3 Inertial Navigation System (INS). The
benefits of this endeavor will not be known until after the out-
come of source selection early this year, and the INS initial
performance in the A-10 is demonstrated. However, it is clear
that the specification development has taken too long. Perhaps
a more architecturally discrete subsystem, such as an altimeter,
might have served as a better initial candidate. A further
impediment to F3 standardization across a wide cross-section of
USAF aircraft is the lack of a generalized Packaging-Mounting-
Cooling (PMC) standard similar to that employed by the airlines
(ARINC Specification 600). It is difficult to develop a speci-
fication for wide GFE-avionics use when the form factor and
thermal environments differ from aircraft to aircraft. The Air
Porce has taken positive steps toward PMC standardization in
1979 and is likely to continue this effort.

. User-Technologist Dialogue. In 1978 the Air Force published
AFR 800-28, Air Force Policy on Avionics Acquisition and Support.
Among other very important concepts, it directed the establish-
ment of an annual planning conference for avionics. It was
based on the principles of the AEEC and AMC in that it fosters
communication between users and -technologists within the Air
Force. In this respect, it has been highly successful. The Air
Force is still attempting to find a method of involving industry
directly in the conference. Industry is currently kept aware of
the results of the conference through circulation of the proceed-
ings and briefings.

. Corporate Memory. AFR 800-28 also established the Deputy for
Avionics Control (DAC) and charged that organization with the
responsibility for establishing a permanent data base and evalua-
tion tools. The DAC is a joint AFSC and AFLC organization;
however, it has had more success in influencing AFSC activities
than AFIC. A data base has been established, drawn from the
Avionics Planning Baseline (APB) and several extensions: An
Avionics Historical Data (AHD) file for reliability, cost, and
performance data and the Configuration Data Summaries (CDS),
which catalog space availability and environmental data by air-
craft type. The data contained in these files provide an
essential supplement to the long~-term "corporate memory" for
Air Force avionics, since military personnel assignments are
typically short, and organizations shift charters repeatedly.

. Procurement Methods. The Air Force has diligently explored commer-
cial practices in contractual incentives such as reliability
improvement warranty (RIW) and has extended these applications
in other variations, e.g., logistics support cost commitments.

The applications have been troublesome because they involve new

3-2
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practices; however, there appears to be payoffs, e.g., a force
wide, standardized avionics subsystem, as the ARN-118 TACAN,

As with F3 standardization, there are institutional barriers to
the application of new contractual incentives, particularly RIW.
The logistics community and some elements of the user community
view RIWs as restricting operational flexibility and reducing
overall organic support capability. The role of contractual
incentives and initial contractor support for avionics should
be reconsidered. There are aspects of commercial procurement
methods that may be equally attractive for implementation; for
example, the smaller extent of documentation required, the
ability to continue with the same supplier if performance is
satisfactory, and so forth.

The acquisition methodology presented in the following text and
diagrams reflects the policy and procedures established in Air Force
Regulations 800-2 "Acquisition Program Management", 800-28 "Air Force
Policy on Avionics Acquisition and Support"™, and other applicable regula-
tions. As described above, there are still differences between the
intended process and the current status of implementation.

The reader should also be aware that avionics procurement within the
Air Force is essentially made independent of the major system acquisition
process described in DoD Directives 5000.1 and 5000.2. The acquisition
of avionics cumulatively exceeds the established thresholds, yet rarely
does any one equipment-type or system-type purchase meet the cost thresh-
olds (e.g., exceptions are JTID, GPS). If individual avionics programs
meet the cost thresholds established in those directives, then those DoD
Directives are applied.

The methodology is illustrated in the following diagrams:

. A-0 Acquire U.S. Air Force Avionics

. A-0OA Acquire U.S. Air Force Avionics

. A-l Determine Requirements

. A-2 Conduct Advanced Development

. A-3 Develop F3 Specification

. A-4 Conduct Engineering Qualification

. A-5 Select Production Source(s)

. A-6 Test and Install Equipment

The methodology basically tracks the strategy used to acquire avionics.
The strategy consists of both acquisition and investment strategy and
includes the planning and management necessary to implement both concepts.




SOOI,

There are two broad objectives of this strategy -- responsiveness
to user needs and improved cost-effectiveness. In the first objective,
the Air Force strives for better methods in correlating the far-term
effect of current threat predictions and opportunities presented by
technology trends in order to permit effectiveness of technology-based
programs. The Air Porce also attempts to achieve more rapid response to
changing needs by pursuing methods to shorten the period between the
identification of needs and the achievement of operational capability.
To achieve greater cost-effectiveness, emphasis is placed on realistic
cost predictions through the use of refined life-cycle-cost (ICC) models,
more current and accurate data, and better program definition. The benefits
of cost reductions based on traditional cost-quantity discount relationships
versus competitive (split-buy) concepts are also considered. Appropriate
consideration of deployment and support concepts, including number of bases,
locations, maintenance concepts, reliability improvements, and software
support, is examined for these alternatives. Optimum cost-effective
approaches are pursued by means of operations research and systems analysis
techniques to evaluate cost, technical, and other information.

Refined quantitative measures are developed to evaluate the standardi-
zation potential of various types of avionics equipment. General selection
criteria currently used to judge standardization potential include:

. Technological maturity

. Architectural suitability

. Applicability for multiple aircraft usage

. Economic considerations (economies of scale)
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A-0 ACQUIRE U.S. AIR FORCE AVIONICS

The first phase of the process is for the Air Force to develop their
mission area analysis or requirements. Participation is initiated by means
of annual planning conferences. One of the significant results of these
meetings is a series of “road maps®" developed to reflect current planning
status, investment alternatives, and objectives or goals that are to be
pursued. Results of the planning conference are made available to industry.
Briefings and exchange of information follow to achieve information cross-
fertilization.

These “road maps®™ heavily influence the need for conduct of advanced
development. This phase of the process is considered to be optional,
depending on the technology being considered. Given that a requirement
exists and sufficient technology is available, an acquisition program is
developed. This phase employs the interaction of industry and the Air
Force for purposes of developing a "workable" set of requirements. These
requirements may range from architectural standards (i.e., MIL~STD-1553)
to military specifications or F3 specifications developed in an open forum
process.

The promulgation of the requirements is a signal to industry to beqin
IR&D or to adapt current equipments for Air Force testing. Testing of
engineering prototypes is performed to determine which equipments and
are the front runners and which sources are considered qualified. From
these qualified sources, several may be selected for negotiations. Awards
are made and the prototype avionics are developed for installation and
initial deployment. The last phase consists of further tests and integra-
tion of the avionics into the operational forces.
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A-1 DETERMINE REQUIREMENTS

To meet the established objectives, the Air Force has enhanced communi-
cations between the organizations developing and supporting avionics
systems. Previously, such activities were individually planned within the
responsible organizations' charters. The Air Force perceived a need to
coordinate under a single activity -~ the Deputy for Avionics Control
(DAC) -- the development of an Avionics Master Plan (AMP). The recommenda-
tions and options regarding current and future avionics programs are made
known to the affected organizations through periodic dissemination of
planning documents and at an annual planning conference.

The formal determination of requirements follows the regulation pro-
cess as established by DoD. The annual planning conference and its sub-
sequent guidance documents represents a means to informally communicate
needs in advance of formal budgetary action. This phase assigns the

. . priorities to programs whose immediate accomplishment will provide

o solutions for meeting the previously developed U.S. Air Force mission
area objectives. Since the primary constraint preventing accomplishment
of all objectives for any given planning cycle is funding limitations,
the requirements determination phase is largely concerned with determining
the amount and the priority of projects that can be accomplished to meet
the requirements established by the functional area analyses. Emphasis
on life-cycle costs, standardization, and maturing technology is made to
avoid the proliferation of avionics systems and premature obsolescence.

3-11
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A-2 CONDUCT ADVANCED DEVELOPMENT

A fundamental concept guiding the acquisition of avionics systems for ]
the near future recognizes that neither funds nor manpower will be adequate ‘
to carry ¢ t the acquisition process in the prevailing fashion. To meet }
this challenge, the Air Porce must rely, to a large extent, on developments [‘”
that arise in the other military services, within NATO, and within commer- b
cial enterprises. Before supporting the development, the DAC will require _
convincing evidence that the formal guidance contained in AFR 800-22 has ;
been followed, for example: li

. That the equipments currently designated as Government Furnished
Equipment (GFE) standard items have been considered

. That commercially available products, such as those used by the
M ’ airlines, have been reviewed

. That modification to either of the above sources has been
examined, both for technical risk and cost

All of these alternatives provide approaches to reducing peculiar
development costs, increasing the production base, and promoting inter-
operability among the nation's aviation resources. While this concept
has been a formally stated position of the DoD for some years, communica-
tion of the alternatives among developers and users has been poor. The
DAC provides a central point for surveying the activities of avionics ‘
development on a national scale. This charter is vigorously implemented !
to assure a more uniform strategy.

If off-the-shelf avionics are unable to meet the equipment require- [
ments, laboratory programs are reviewed for the adequacy of technology.
This review will be conducted in concert with the laboratory directors,
with the objective of determining the following:

. If a new 6.2 (Exploratory Development) program should be initiated
. If an existing 6.2 program can be transitioned into 6.3 (Advanced
Development)

¢

'

.l. . . If an existing 6.3 program can be transitioned into 6.4 (Engineer-~
' ing Development) with a specific aircraft application in mind

'

The DAC will not support the latter option without a parallel commit-
’f - ment of modification funds to implement the program.
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The Air Porce process of enhanced development in the avionics acquisi-

tions methodology may follow one or more avenues of work. First, the
laboratory structure under the Air Force System Command (AFSC) may sponsor
exploratory and advanced development of new technologies with funded con-
tracts, which would lead to developmental systems for testing. Second,
a vendor, on his own initiative and on the basis of his own market survey,
would spend internal research and development (IR&D) funds to achieve the
same result. Third, the System Program Office (SPO), System Manager (SM),
or aircraft prime contractor sponsors a vendor who has a promising system
or approach for a particular requirement.

The testing shown in the advanced development process is a require-
ment generally levied on an avionics vendor before his system can be con-
sidered. The tests essentially describe basic performance parameters in
a laboratory and flight environment. There is no comparable test sequence
in the commercial process, except the testing performed by the vendor on
his own. The vendor naturally wants detailed test data on his own equip-
ment, both for sales information and for warranty and pricing consider-
ations. As a result, the vendor's tests may be more extensive (and the
results more revealing) than those currently performed by the Air Force.
In either case, further testing occurs in later phases to give the parties
involved higher confidence in predicting operational success.

3-16
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A-3 DEVELOP P3 SPECIFICATION

The Air Force specification development process used in the P3 INS
process was an iterative one in the sense of "“draft, review, and revise®.
This concept is not entirely innovative as far as military specification
development is concerned. The innovative aspects of the USAF specifica-
tion development process is the early interface and exchange in open meet-
ings with members of industry and the users at large. This concept
parallels that of the AEEC open forum found in CAAM. The advantage of
evoking this methodology to develop a specification is (1) it can use the
open forum process to develop the specification while evoking vendor
investment and shortened lead-time development, (2) it can take advantage
of the vendor's internal testing process and data to reduce its own test-
ing requirements, and (3) it can take advantage of the F3 benefits that
can accrue through the concept of interchangeability.

The structured process in diagram A-3 illustrates the orderly planning
of an F3 gpecification. The diagrams have been constructed to avoid dis-
cussion of time required to accomplish each function within the process.
This was intentional because of the variations that can occur when applying
the process to differing avionics. What must be understood and recognized
when following the diagrams is that some overlap may occur between the five
top-level processes that constitute this acquisition methodology. 1In the
case of specification development, there exists concurrent events directed
toward source selection, equipment tests, and installation that affect the
specification development. Specifically, the testing required by the Air
Force prior to authorizing production often inputs the specification
development. Whether these tests are self-generated by the vendor or
mandated by the Air Force, their impact on specification development could
be the same.

The process described in the preceding paragraphs is the current policy
of the Air Force. Following a closer examination of their experience to
date, there have been suggestions that some further benefits can be gained
by "fine tuning” the process. The F3 process warrants further study
because of the difference in application concerning the AFSC development
goals and the Air Force Logistic Command (AFLC) modification program. The
p3 concept has proven ideal for mature technologies and a large marketplace.
It would potentially gain broadly based user and manufacturer consensus,
allow achievable specification development, and provide life-cycle-cost
control methods.
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A-4 CONDUCT ENGINEERING QUALIFICATION

This phase of the methodology is used to determine the number of
interested vendors. In some cases the market may be such that numerous
vendors will seek to participate in the competitive procurement. In those
cases this phase requires interested vendors to produce at least one pro~
totype equipment built to the F3 specification. These prototypes are
employed by the Air Force for testing purposes.

Equipments that are determined to pass all F3 specification require-
ments will qualify for further funding consideration. Failed equipments
will be returned, and the vendors disqualified until an F3-acceptab1e
equipment is produced. The engineering tests are sponsored by the pro-
curement agency and conducted by the Air Force Test and Evaluation Center,
Successful integration testing is the basis for proceeding with production
and installation.

Cases exist where the market is perceived by industry to be limited
because of either the investment costs or the technology required. Limited
interests may suggest that an open forum process will not be effective,
and an F3 sgpecification is probably inappropriate.
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A-5 SELECT PRODUCTION SOURCE (S)

The source-selection process is one that is relatively constrained
by the DoD and Defense Acquisition Regulations (DARs). These requlations
govern contractual agreements dealing with the expenditure of public funds.
Although specific controls are placed on procurement decisions, several
innovative processes for enhancing the return on investment have been
implemented.

The DoD policy cf encouraging competition in all procurements has
been supported by the DAC. When there is insufficient time to establish
multiple sources for acquisitions, or in the interest of standardization,
it may be desirable to follow on with a current contractor. In such cases,
the DAC will review other acquisition strategy measures proposed by the
program manager to control costs. The options to be considered are as
follows:

. Concept of leader-follower development
. Use of F3 specifications
. Iuzchase of data rights for future procurements

. Use of contractual incentives, such as reliability improvement
warranties (RIWs) or logistics support cost guarantees (LSCGS)

To assist in the evaluation of options for acquisition strategy, the
DAC maintains a current avionics data base for costs, reliability, and
other technical data. The DAC will also develop trade-off models that
consider the force-wide effect of options that are related to standardiza-
tion.

The acquisition strategy for each avionics-~related program is planned,
controlled, and implemented by the individual program (AFSC) or modifica-
tion (AFLC) manager. Their strategies are coordinated by the DAC to ensure
that the appropriate acquisition strategies outlined in the AMP are pur-
sued. The DAC maintains a current file cn the status and objectives of
all avionics programs with the AFSC and AFIC.

The creation of several markets is possible, depending on the type
of avionics being procured and its applicability to various airframes.
Frequently, the procurements will be negotiated by the individual program
offices or logistic commands. These commands will negotiate their pro-
curements with approved vendors in accordance with the specifications.
Splitting the buy serves several purposes. The threat of competition is
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much more credible if several manufacturers are in production at the same
time. Performance data on the alternative equipments can be compared

under similar operating conditions early in the acquisition cycle. Should
one of the equipments fail to perform as desired, the alternative sources

can be brought in before the bulk of production requirements have been
procured.

In some cases, the market size is such that only one manufacturer can
be sustained, or there are obvious advantages in making the initial buy
from a single source. In this option the DAC will assign a single agency
the responsibility for coordinating the AFSC and AFLC requirements and
negotiating the buy.
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A-6 TEST AND INSTALLATION EQUIPMENTS

Testing and installation of avionic equipments produced to specifica-
tions remain an important part of the acquisition strategy. Test and
Evaluation (T&E) will continue to be an integral part of the development
of avionics systems. The overall T&E planning objective -- to provide the
capability for realistic assessment of avionics effectiveness and suit-
ability -~ is achieved with due regard for the planned systems addressed
throughout the Avionics Master Plan. The tests illustrated in diagram
A-6 are those required to certify that the avionics have been designed and
produced to the specifications. Once these tests have been completed,
the authorization for mass production can be given with confidence that
the hardware and associated software will, in fact, provide the capability
designated in the specifications.

Some of the goals or attributes that have been incorporated in the
T&E efforts for this acquisition methodology are as follows:

. Early user involvement in T&E

. Increased confidence level, accuracy, and economy in testing
. Broader scope in testing

. Reduction in test time

The Air FPorce is in the process of undertaking several studies that would
provide the responsible managers with the information necessary to
approve those avenues that can be implemented to accomplish these goals.
Of these goals, the major thrust has been directed toward (1) clarifying
the T&E structure, policies, and procedures within the T&E community;

(2) determining the T&E requirements and the current Air Force capability
to meet these requirements; and (3) determining the extent of the testing
capability required by the Air Force to evaluate avionics in a simulated
field environment. The testing continues to varying degrees during the
operational life cycle of the avionics to ensure its capability, surviv-
ability, and longevity.
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CHAPTER FOUR

NAVY SYSTEMS ACQUISITION METHODOLOGY

The CSA program is in the process of investigating several management
and technical issues raised relative to the incorporation of combat system
architecture in the design of future combatants. A3 such the CSA program
is in a state of transition until the organizational and conceptual pre-
cepts of the program are identified. This study represents an effort to

develop new concepts which may become part of the overall CSA program
effort.

This chapter describes the Navy systems acquisition methodology.
Discussions with CSA program personnel indicated that a CSA program
acquisition methodology has not been established. Therefore, in lieu of
a CSA program acquisition methodology, this chapter will describe the
Navy acquisition methodology. This methodology will be used throughout
the remainder of the report as being representative of the policy and
procedures that would be used by the CSA program. The methodology des-
cribed is governed by detailed functional regulations for DoD acquisition
of materials, supplies, and equipment and is representative of the acqui-
sition of a command and control system. Serious attention is focused on
program reviews at pre-determined key milestones during the systems
acquisition process. During these reviews, consideration is given to
program issues such as mission and performance requirements, acquisition
strateqgy, schedule, program risks, cost, and logistics. The outcome of
each review is a decision to proceed to the next phase of acquisition or
the identification of deficiencies, with direction to be followed before
proceeding to the next phase.

The acquisition process is shown as an overview in diagram N-0.
Additional detailed descriptions of each phase of the process are shown
as diagrams N-1 through N-5. Various functional elements of this pro-
cess are presented in the informational diagrams. These are provided to
enhance the reader's understanding of each element. The following is a
list of diagrams presented in this chapter:

« N=0 Acquire Navy Systems
« N=0A Acquire Navy Systems
« N-1 Perform Conceptual Studies

. N-1I1 Informational Diagram: Mission Element Need Statement

4-1




. N-1I2 Informational Diagram: Navy Systems Acquisition Levels

. N-113 Informational Diagram: Determine Program Milestone Review
Responsibility - DSARC Milestone 0

W,

. N-1I4 Informational Diagram: Decision Coordinating Paper (DCP)/

Navy Decision Coordinating Paper .

Content i{
. N-2 Explore Alternative Systems Concepts

i

. N-3 vValidate and Demonstrate Competitive Systems Concepts {j
. N-311 Informational Diagram: Prepare and Conduct Milestones I, P

II, and III Reviews tl
. N-4 Develop Engineering Development Models
. N-5 Develop Production Models Lf

The process highlighted is that of a major Navy acquisition program,
acquisition categories (ACAT) I and II. These categories have a minimum
estimated RDT&E cost in excess of $20 million, or an estimated production
cost in excess of $50 million. Acquisition categories III and 1V are
defined as less significant programs because the RDT&E costs and pro-
duction costs are lower than those of ACAT I and Il programs. ACAT III
and IV follow the same general theme but differ in the decision authority
over the program and the formality of each functional element of the overall

acquisition.
}
v
'
E 1
1
)
l,'h,.’
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N-0 ACQUIRE NAVY SYSTEMS

competitive system or subsystem concepts

.. development models

proceed.

ful testing, into production models.

: 1 | 4-3

The methodology shown consists of five distinct phases:
. Pre-Milestone 0 - Develop and reconcile mission needs
. Conceptual Phase - explore alternative system concepts

. Demonstration and Validation Phase - validate and demonstrate
. Full-Scale Engineering Development Phase - develop engineering

. - . Production and Deployment Phase -~ develop production models

4 a Each phase has a specific output in terms of technical advancement, program
documentation, and equipment. These outputs become inputs for conduct of
the next phase; the review between each phase provides the approval to

i As the acquisition progresses, conceptual ideas become concepts and
i the validated concepts are developed into system models, and after success-
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N-1 PERFORM CONCEPTUAL STUDIES

The purpose of this phase is to conduct scientific study and experi-
mentation directed toward increasing knowledge and understanding as
related to long-term national security needs. The efforts sponsored are
intended to provide fundamental knowledge for solving identified military
problems. As such, these efforts provide part of the base for subsequent
exploratory and advanced development of systems in defense-related tech-
nologies in such areas as communications, detection, tracking, surveil-
lance, propulsion, mobility, guidance and control, and navigation. These
efforts extend from the determination of a need for an operational capa-
bility to the program—initiation decision that authorizes exploratory
development.

The first process is to develop a knowledge base in an area of current
state of the art to be advanced. Prime participants in accomplishing this
objective are Navy laboratories, such as Naval Surface Weapons Center
(NSWC) , Naval Reseaich Laboratory (NRL), and Naval Surface Research and
Development Center (NSRDC). Non-Navy participants would include universi-
ties or research institutes with background and experience in the area under
consideration. The result of this initial effort is the development of
concepts for further research, centering on advancing the state of art.

Concepts that are accepted by the Office of the Secretary of the
Navy {SECNAV) become subjects for the conduct of these research studies.
Prime participants in accomplishing these studies could again be Navy
laboratories, universities, and research institutes. Conceptual effort
is normally continued at the discretion of the Department of the Navy (DN)
until such time as it is determined that a system acquisition program should
be pursued. These efforts involve a highly iterative process, with the
activities performed simultaneously or sequentially since the basis for
the acquisition is established by policy, fiscal, analytical, experimental,
and engineering efforts at the various levels within the DN.

4-8
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N-1I1 MISSION ELEMENT NEEDS STATEMENT

The considerations that support determination of the need for a system
program, together with a plan for that program, are documented in the
Mission Element Needs Statement (MENS). The MENS is required for each
acquisition, including system modifications and additional procurement of
existing systems, which are anticipated as costing in excess of $100 million
(FY 1980 dollars) in Research, Development, Test, and Evaluation (RDT&E)
funds, or $500 million (FY 1980 dollars) in production funds. The MENS
is not required for programs, regardless of size, directed toward developing
and maintaining a viable technology base. As shown in diagram N1Il, the
MENS defines the following:

. The mission areas addressed

. The nature of the need in terms of mission capabilities required
without reference to the characteristics of a hardware or soft-
ware system

. The basis for the need in terms of an anticipated change in the
projected threat or in terms of an exploitable technology

. The existing and planned DoD or allied capabilities to accomplish
the mission

. The evaluation of the ability of current and planned capabilities
to cope with the projected threat

. Rey boundary conditions for satisfying the need, such as:

o+ Timing of need

.. Relative priority with the mission area

.. Order of magnitude of resources the DoD component is willing
to commit to satisfy the need identified

.. Logistics, safety, and manpower considerations

.. Standardization/interoperability with NATO, as well as among
the DoD components

. An approximate schedule and an estimate of resources to be pro-

grammed, together with the approach proposed for developing alterna-
tive concepts for presentation to the SECDEF at Milestone I

4-10
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N-1I2 NAVY SYSTEMS ACQUISITION LEVELS

Major programs within the Department of the Navy are those having an
estimated RDTSE cost in excess of $50 million, or an estimated production
cost in excess of $200 million, and such other programs as SECDEF/DEPSECDEF
designates. As defined in OPNAVINST 5000.42A of 3 March 1976, this program
is classified as an ACAT I program. ACAT I programs are reviewed first

at the CNO/SECNAV level and then at the SECDEF/DEPSECDEF level. SECNAV
receives advisory support from the Department of the Navy Systems Acquisi-
tion Review Council (DNSARC) for all programs for which the Secretary of
Defense (SECDEF) is the decision authority and for other programs designated
by SECNAV. The purpose and organization of the DNSARC are structured
similar to those of DSARC.

The function of DSARC is to serve as an advisory body to the SECDEF
on the acquisition of major defense system programs and related policies E
and to provide supporting information and recommendations when decisions -
are necessary. The DSARC employs the use of the Decision Coordinating
Paper (DCP) in a formal DoD management and decision-making system for the
acquisition of major systems. Reviews by the DSARC are intended to provide
open discussion of issues and alternatives by DoD officials.

Other programs below the ACAT I level that have an estimated RDT&E
cost in excess of $20 million, or an estimated production cost in excess
of $50 million, or other programs so recommended by the Chief of Naval
Operations (CNO) or Chief of Naval Material (CNM), are classified as an
ACAT II program. In this case CNO is the decision authority in lieu of
the DSARC, and a Navy Decision Coordinating Paper (NDCP) is required.

ACAT III programs are below the ACAT II level and have an estimated
RDT&E cost in excess of $5 million, or an estimated production cost in
excess of $20 million. Programs that directly and significantly affect

\
the military characteristics of ships, aircraft, or other combatant units; |

that will require operational test and evaluation (OT&E) to support key
program decisions; or that will require fleet RDT4E support are normally
classified under this category. For these programs, the decision authority
is the Program Sponsor.

———

decision authority is CNM or a designated subordinate, ACAT IV programs
have similar documentation, management, and review as that of an ACAT III
program.

ACAT IV programs are those not designated as ACAT I, II, or III. The f}

4-12
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N-1I3 DETERMINE PROGRAM MILESTONE REVIEW
RESPONSIBILITY - DSARC MILESTONE 0

New acquisitions are identified in the yearly submission of the Pro-
gram Objective Memoranda (POM). These submissions permit identification
of those new acquisitions which are likely to exceed dollar thresholds,
requiring preparation of a MENS. New system acquisitions exceeding the
dollar thresholds that have not previously had a MENS reviewed and approved
must have a MENS submitted to the Defense Acquisition Executive (DAE) no
later than POM submission date.

The DN forwards a draft MENS with a recommendation as to whether the
program should be designated as a "major system" to the DAE, who solicits
comments from the OSD Staff, Office of the Joint Chiefs of Staff (0OJCS),
the other military departments, and the Defense Intelligence Agency. When
the DAE plans to recommend designation as a major system, comments on the
MENS are to be provided to the DN within 20 workdays from receipt of the
draft MENS. Upon receipt of 0SD comments, the MENS is revised and returned
to the DAE within 20 workdays for approval action. When the DAE does not
recommend designation as a major system, the MENS is returned to the appro-
priate functional organization, which assumes responsibility for milestone
decisions on the program.

When the DAE plans to recommend approval of the MENS and designates
a system as major, the action officer prepares a Secretary of Defense
Decision Memorandum (SDDM) and forwards it to the SECDEF after formal
coordination.

The SDDM also establishes the date for the Milestone I review. Upon
approval of the MENS by an SDDM and designation of a system as major,
necessary programming action is taken within the DN to incorporate required
resources into the Planning, Programming, and Budgeting System (PPBS).

4-14
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N-1I4 DECISION COORDINATING PAPER (DCP)/Navy
DECISION COORDINATING PAPER (NDCP) CONTENT

The principal purpose of the NDCP is to support the DSARC reviews and
SECDEF decision-making for major programs (ACAT I) at Milestones I, II,
and III decision points. The DCP is prepared for each major system pro-
gram as a summary document of not more than 20 pages. Complete and
timely preparation and processing of the DCP is critical to the review and
decision-making and requires a continuing interface between the DN, the

Defense Acquisition Executive, the Office of the Joint Chiefs of sStaff,
and the OSD staffs.

For less-than-major programs (ACATs III and IV), the purpose of the
NDCP is to support, authorize, and promulgate the SECNAV/CNO decision to
initiate development programs and establish appropriate advanced engineering
development budget line items. Approved NDCPs authorize program starts
and signal initiation of associated Operational Requirements and Development
Proposals. The NDCP serves as the basis for preparing the DCP for ACAT
I programs. NDCPs and DCPs have the same basic format.
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N-2 EXPLORE ALTERNATIVE SYSTEMS CONCEPTS

Exploratory development includes all efforts directed toward solving
specific military problems, short of major development projects. This
type of effort may vary from fundamental applied research to sophisticated
breadboard hardware, study, programming, and planning efforts. The
dominant characteristic of this category is that it is pointed toward
specific military problem areas with a view toward developing and
evaluating the feasibility and practicability of proposed solutions and
determining their parameters.

Those areas of advanced state of the art recommended for exploratory
development are investigated to develop a specific technology base. During
this development, user requirements are evaluated and program characteris-
tics, in terms of performance, cost, and schedule, are established through
extensive study and analysis.

The SECDEF decision at Milestone O states the conditions for program
initiation. The decision sets forth the basis for subsequent action to
select options for demonstration and validation. The commitment in the
exploratory development phase is limited to identifying and exploring
alternative solutions or system concepts, with no commitment to any specific
solution. When feasible, mission needs are satisfied with the use of
existing military or commercial items. When the need can only be satisfied
through modification or new development, the needs of other DoD components
and NATO standardization, and interoperability requirements are to be
considered. The task of exploring and identifying alternative system con-
cepts is to emphasize competition to select the best possible solutions
from industry, academic, and government sources, including foreign develop-
ments. As a result of the competitive identification and exploration of
alternative design concepts, the demonstration and validation phase may
(1) involve several alternatives, (2) be limited to a single system con-~
cept, (3) involve alternative subsystems only and not be conducted at the
system level, or (4) there may be no demonstration and the program may
proceed directly into full-scale engineering development. A DCP is pre~
pared (see diagram N1I4) for the Milestone I decision, which recommends the
preferred alternatives for demonstration and validation.

DSARC/DNSARC 1 reviews are generally conducted to consider the readi-
ness to proceed with the program initiation (advanced development). Addi-
tional DSARC/DNSARC I-type reviews may be required to consider major
changes in the need or threat, available technology, or budget requirements
that could take place during the advanced development phase.
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N-3 VALIDATE AND DEMONSTRATE COMPETITIVE SYSTEMS CONCEPTS

Advanced development includes all projects that have moved into a
hardware development phase for experimental or operational test. During
this phase, program characteristics (performance, cost, and schedule) are
validated and refined through extensive study and analysis, hardware
development, or prototype testing. The quantity and level of prototype
and hardware validation depend on the nature of the program and the risks
and trade-offs involved. The overall objective of this phase is to deter-
mine whether to proceed with full-scale development. The goal, where
development is to be performed by a contractor, is to establish firm and
realistic performance specifications (allocated baseline) that meet the
operational and support requirements.

The Milestone I program decision to proceed authorizes the commitment
of resources for advanced development. The program decision is forwarded
to the DN with guidance, information, and the identification of required
funds, consistent with the currently approved Five Year Defense Plan (FYDP).
The SECNAV establishes or reaffirms priorities, issues guidance and
direction, and forwards the necessary funding documentation to CNO and CNM.
At this point, the principal Development Activity (DA) and Project Manager
{PM) /Acquisition Manager (AM) (or other responsible official) are
established and a Project Master Plan (PMP) is prepared.

Following the program-initiation decision, one of the first tasks of
the PM/AM is to complete a Test and Evaluation Master Plan (TEMP) with the
assistance of the Commander, Operational Test and Evaluation Force
(COMOPTEVFOR) . The purpose of the TEMP is to set forth all the T&E to be
accomplished during the validation and subsequent phases. The TEMP
addresses both developmental testing by the developing agency and Fleet
operational testing by COMOPTEVFOR.

Upon delivery of a prototype system by a contractor, both Develop-
mental Test and Evaluation (DT&E) and Initial Operational Test and
Evaluation (IOT&E) are usually begun. These tests are designed to support
the development activities in evolving a design that meets specifications
and requirements and supports the program review and decision process.

DT&E is conducted under the sponsorship of the DA and is undertaken
for the specific purpose of facilitating the evolution of the system.
DT&E is conducted for the following purposes:

. To demonstrate that the engineering design and development pro-
cess is complete

4~20
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. To demonstrate that the design risks have been minimized .

. To demonstrate that the system will meet specifications

. To estimate the system's military utility

DTS&E includes testing of components, subsystems, and prototype or
preproduction models of the entire system.
operability with existing or planned equipment and systems are tested.

Compatibility and inter-

Upon completion of advanced development, the PM/AM updates the DCP
to recommend the selection of a system for full-scale engineering develop-
ment and production. The DCP/NDCP now addresses the total program
through completion. The Milestone II decision is a commitment to con-
tinue the program through engineering development and includes approval
for long-lead procurement items and such limited production as required
to support the operational test and evaluation.

Operational Test and Evaluation (OT&E) is conducted by COMOPTEVFOR
to estimate the prospective system's military utility, operational effective-
ness, and operational suitability, as well as the need for any modifica- ..
tions. 1In addition, OT&E provides information on organization, personnel

requirements, doctrine, and tactics.

IOT&E is often started during advanced development and completed
during the full-scale engineering development. IOT&E is based on opera- .
tional information obtained from DT&E, and the results are used to make N
a preliminary determination of operational effectiveness and suitability, i.

including reliability, interoperability, compatibility, maintainability,

and supportability.

The results of DT&E and IOT&E are used in preparing the updated DCP/
NDCP to support a full-scale development decision.

4-22

S

—
[

[

e v e e m et —aia




N-3I1 PREPARE AND CONDUCT MILESTONES I, II, AND III REVIEWS

For ACAT I programs, planning meetings are scheduled by the DSARC
Executive Secretary and chaired by the action officer six months in advance
of each meeting. The purpose of the Milestone Planning Meeting is to
identify the system and program alternatives and the issues and items to
be emphasized in the DCP. DSARC members, advisors, DoD components, and
the PM/AM are represented at the meeting.

The "For Comment DCP" is submitted by the PM/AM to the DAE three
months prior to a meeting. The action officer provides copies to members
and advisors and to their staff for review and discussion. The action
officer prepares and transmits formal comments to the PM/AM two months in
advance of the scheduled meeting. Efforts are made to resolve major issues
prior to the meeting, when possible.

A "Final DCP" is submitted by the PM/AM to the SECDEF through the
DAE 15 workdays prior to a scheduled meeting. The action officer provides
copies of the "Final DCP" to each member and advisor.

The position of each member and advisor on the DCP is determined by
his staff representative to prepare for a presentation to be given to
the DAE at the "Pre-Brief" meeting. Attendees at the "Pre~Brief" meeting
discuss the DCP or provide specific program recommendations. Following
this meeting, the action officer prepares a recommended position paper and
provides copies to the members and principal advisors so that final action
can be taken at the executive session after the formal DSARC meeting.
Members and principal advisors present dissenting positions at the executive
session for final resolution.

At the Milestone 1 review leading to the program initiation decision,
the following is determined:

. A potential military need exists for a new Defense system or
an improved system.

. The military requirements properly relate to the mission, the
threat, and force obsolescence.

. Alternative defense systems that will satisfy the military need,
including system modernizations and foreign developments, have
been considered, together with anticipated resources for resolving
the need.
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. Broad mission/performance requirements/specifications are
adequately defined (technically) and are economically plausible.

. Anticipated quantity, resource, and schedule estimates are
tealistic and acceptable in context with affordability limits.
The appropriate acquisition (e.g., planning estimates) and
ownership cost estimates have been validated by independent
assessment.

. Major problems, issues, and risks are identified, and suitable
methods for their resolution, such as the use of prototypes,
are planned.

. The statements of questions and issues and of test objectives
and schedules are adequate.

« Critical logistic support factors and facilities impact have
been identified.

t . Future support costs, including a comparison with those of current
systems, have been considered.

. The use of currently available subsystems versus development of
new subsystems, has been or will be considered.

l
h
| . . Economic and technical competition to the maximum extent feasible
£ is planned.

. Program thresholds in the DCP are appropriate, well defined, and
provide the flexibility for accomplishing trade-offs while
ensuring timely identification of significant problems.

| . Practical trade-offs have been made between performance risks,
cost, and schedule.

. The acquisition strateqgy, including type of contract, is consistent
t with program characteristics and risk.

t . Possible alternative fall-back positions are available in the
event the proposed approach to the program is unsuccessful.

. Design-to-cost goals, related reliability and maintainability
goals, and associated thresholds are established.

. Requisites for transition to full-scale engineering development
have been established.

. The program plan for this acquisition is adequate.

) The Milestone II decision considers the same items as above but is

,’ ) oriented toward the full~scale engineering development phase. 1In addition,

, it includes the following:

- . An integrated test and evaluation plan has been prepared that
identifies and integrates the effort and schedules of all T&E
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to be accomplished and ensures that all necessary T&E is
accomplished prior to the decision points.

. Requisites for the production/deployment decision, including
logistics support, have been established.

Additional questions reviewed at the Milestone III decision are as
follows:

. The acquisition strategy and contract plan are consistent with
program characteristics and risks, and the approach to contractor
selection is sound. The proposed contract type and options, if
any, provide DoD flexibility for increasing or decreasing the
production rate and total quantity.

. Requisites for future production decisions have been defined,
and competition (e.g., second source and/or breakout) has been
considered.

. The plan for transition to production and deployment is adequate,
including integration with existing operational systems.

For ACAT I programs, Navy program reviews are first conducted by the
CNO Executive Board (CEB) and DNSARC to determine the Navy's preferred
alternative. ACAT I programs are then reviewed by DSARC, and program
decisions are made by SECDEF. ACAT II programs are first reviewed within
the Navy by the Acquisition Review Council (ARC); OP-090, acting for CNO,
determines the Navy's preferred alternative. Those programs selected by
a DSARC principal are then reviewed by DSARC or DoD management, and pro-
gram decisions are made by the DSARC principal. Normally, ACAT II pro-
grams are reviewed by ARC and OP-090 (acting for CNO). CNO is the decision
authority. ACAT III programs are reviewed by an OPNAV Review Board with
membership designated by the Program Sponsor (DCNO/DMSO). Program decisions
are made by the Program Sponsor acting for CNO. Reviews of ACAT IV pro-
grams are as directed by CNM, who is the program decision authority for
ACAT IV programs.
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N-4 DEVELOP ENGINEERING DEVELOPMENT MODELS

Full-scale engineering development encompasses (1) the design, fabrica-
tion, and testing of a preproduction system that closely approximates the
final product, (2) the documentation necessary to initiate production; and
(3) the testing necessary to show that requirements have been met. The
essential activity is the test and evaluation conducted by the contractors
and the DN. The Milestone II program decision authorizes the commitment
of resources for full-scale engineering development of the detailed design
of the system.

Typically, contractor final reports from advanced development include
proposals for full-scale engineering development. The proposals are
reviewed to eliminate redundant and unnecessary reports, documentation,
and work tasks. Competition is usually sought throughout advanced develop-
ment; however, beginning with full-scale engineering development, competi-
tion either is limited to two manufacturers or ceases completely.

On the basis of the procurement strategy, as documented in the Advance
Procurement Plan (APP) and included in the approved DCP/DNCP, a full-scale
engineering development contract is negotiated and awarded. A cost-type
contract (cost plus fixed fee or cost plus incentive fee) is usually used
since the major portion of the risk is assumed by the Navy. The source-
selection procedures are completed prior to contract award and are in
accordance with the DAR requirements.

Using the specifications and system engineering documentation pre-
viously developed, the contractor initiates his iterative design efforts.
Detailed drawings are prepared for the fabrication of preproduction pro-
totype subsystems and major assemblies. Emphasis is placed on interface
requirements. The contractor's design and development efforts are closely
linke = to the PM's/AM's Configuration Management Plan and have an impact
on his general Integrated Logistics Support (ILS) planning.

The development specifications are revised and updated, and product/
process/material specifications are prepared. These specifications con-
stitute the Product Configuration Identification (PCI) documentation that
establishes the product baseline. The type and level of detail to be con-
tained in the PCI are determined by the expected method of reprocure-
ment, the requirement for configuration audits, and the requirement for
logistics support of potentially repairable items.

The contractor's compliance with specifications and other contract
requirements is verified by means of configuration audits. Two types of
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audits -- the functional configuration audit and the physical configura- i
tion audit -- are performed, depend on the type of development. The con- {.
figuration audits are usually performed in conjunction with other audits,

program reviews, demonstration/service tests, inspections, acceptance 1
trials, or other test and evaluation program requirements. ;

During full-scale engineering development, all items necessary for
the logistics support of the system are designed, fabricated, and tested.
Rey inputs are the ILS work statements and clauses previously developed
from the Integrated Logistics Support Plan (ILSP).

The ILSP is maintained through Production and Deployment and forms
a part of the PMP and appropriate portions of other plans. It provides
the foundation for coordinated action on the part of logistic element
managers and the contractor, and documents the manner in which each of
the applicable elements of ILS are to be obtained and integrated with
the other elements throughout the life cycle.

The ILSP includes milestones, delivery points, names, and specific
responsibilities of persons accountable for each element; basic guidance
on the logistic system desired; relationships and interdependencies among ;
the personnel; and the monitoring or communications system that will be ’
used to exchange information among participants. Specific format and
length of an ILSP vary with the complexity of the acquisition program. :
The ILSP is evolutionary in its development. i

During full-scale engineering development, DT&E is continued to
ensure that engineering is reasonably complete, that all significant
design problems (including compatibility, interoperability, reliability,
maintainability, and logistics considerations) have been identified, and
that solutions to these problems are in hand. DT&E is accomplished i
through Technical Evaluation Projects (TECHEVAL) assigned by the CNO. A
TECHEVAL consists of the investigation of systems or equipments and the
collection of information that will assist in answering technical questions
and issues. The purpose of this testing and analysis, conducted by or
for the DA during the period of the TECHEVAL project, is to permit the
DA to determine whether the system or equipment is functioning in a tech-
nically acceptable manner, meets design and technical performance speci-
fications, and is technically suitable for Operational Evaluation (OPEVAL).

et

The DA has primary responsibility for planning the test program,
including the coordinated operational inputs of COMOPTEVFOR. The TECHEVAL
and OPEVAL are complementary test programs and complete IOT&E. Together,
they produce data and address the spectrum of questions and issues to be
considered prior to a major production decision. Accordingly, through close
liaison, COMOPTEVFOR and the DA ensure that the test plans are mutually !
¢ agreeable and integrated to the extent that they adequately address the
) critical questions and issues posed in the governing DCP or comparable
1 1, . document and provide for the maximum practical use of common test data. l
}

[ —

<
Testing during the TECHEVAL may be conducted on production prototype

or pilot-production models. Prior to an OPEVAL, the DA institutes a design i
Swm freeze on the equipment or system and certifies it to CNO/COMOPTEVFOR as
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ready for OPEVAL. The COMOPTEVFOR is responsible for arranging Fleet
service required in the conduct of the project as requested by the DA.

In addition, COMOPTEVFOR may observe such tests and is given free access

to whatever data are considered necessary to permit evaluation of the opera-
tional aspects of the equipment or system. The DA submits a copy of all
reports of test results to COMOPTEVFOR and certifies to CNO and COMOPTEVFOR
that the equipment is ready for OPEVAL -- that is, that the following con-
ditions are met:

. The system or equipment functions in an operationally satisfactory
manner and performs reliably and effectively in accordance with
program objectives in realistic operational conditions.

. The system can be effectively operated and maintained by personnel
of the skill level expected to be available under service con-
ditions.

. There is reasonable indication that logistics supportability in
a deployed status is feasible.

. All test questions pertinent to a production decision are 3
adequately examined.

Upon completion of the evaluation, COMOPTEVFOR submits a report to
] CNO, with a copy to DA, addressing each critical operational issue stated
. in the controlling program directives. The report presents the results

of the evaluation and includes recommendations concerning operational
3 - effectiveness and suitability (including reliability, maintainability and
supportabi’ity, training procedures, training aids, personnel requirements,
and countermeasures) and basic procedures or tactics to be developed or
employed for the equipment or system evaluated. The conclusion of an’
OPEVAL completes the IOTSE process.

All systems or equipments that are developed by the Navy or that the
Navy intends to support must be "approved for service use" prior to commit-
ment to major production. The "approval for service use" is that deter-~
mination made by the CNO, or other delegated authority, on the basis of
recommendations of the Service Approval Review Board (SARB) or the CEB,
that the new system or equipment has undergone appropriate test and
evaluation and has demonstrated the following:

. It will perform reliably, in accordance with design specification,
in the intended or existing operational environment.

. It can be operated and maintained by personnel with the level of
skill expected to be available under service conditions.

{ . It can be supported logistically in a deployed status.

an update of the DCP in preparation for the production/deployment decision.

[

i This Milestone III decision constitutes SECDEF approval (or disapproval)
i to commit substantial resources to the production and deployment of a
f

|

]

i 1 The total effort of the full-scale development phase is concluded with
'

major defense system.
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N-5 DEVELOP PRODUCTION MODELS

The Milestone III program decision is for the production of the
system for operational use. On the basis of the procurement strategy, as
documented in the APP and included in the approved DCP/NDCP, a production
contract is usually negotiated and awarded to the full-scale engineering
development contractor. A fixed-price contract, fixed price incentive
successive targets, or firm fixed price is usually used since there is
greater certainty associated with the program technical schedule and
budget objectives at this point in the program. The risk shifts from
the Navy to the contractor.

The production contractor is typically monitored during the pro-
duction of the system and its support elements through Production Accept-
ance Test and Evaluation (PAT&E) by a contract administrative office.

This office usually performs all assigned contract administration functions
as requested by the purchasing office.

The contract administrative functions are often conducted by a Naval
Plant Representative Office (NAVPRO) in the contractor's plant. The
NAVPRO's functions include administration of the business aspects of the
contract; logistics support, production, and R&D performance administra-
tion; quality assurance; provision, administration, and disposition of
government property; engineering surveillance; and transportation manage-
ment services. The full capability of PMs, SYSCOMs, NAVPROs, and the
Defense Contract Audit Agency (DCAA) organizations are coordinated and
employed to detect, define, and resolve cost, technical, and schedule
problems. The objective of the contract administrative effort is to
optimize the contractor's performance in keeping with the total overall
objectives of the acquisition program.

Using the Logistics Support Plan Summary prepared for the production
decision, the Integrated Logistics Support Manager (ILSM) finalizes a
specific, detailed plan for each logistic element. These plans provide
for two basic actions: supporting installation and checkout of the system
and making each logistic support element available to support the opera-
tional phase. The ILSM assures that all the plans for all logistic elements
are coordinated as an integrated whole for the specific system and that
there are specific assignments of responsibility to carry out the plan.

At frequent intervals, the ILSM reviews the contractor‘'s and Govern-
ment’'s overall progress in meeting the requirements of the Integrated
Logistics Support Plan and modifies or approves any section as appropriate
in accordance with the contract. The ILSM develops a transition or turn-
over plan that indicates the point at which the functional organization
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will assume responsibility for logistics support of the system or equip-
ment. The plan includes all the information necessary to assure an
orderly changeover, as well as continuing and adequate logistics support.

Normally, concurrent with the delivery of the system or equipment from
a production contractor, the system—oriented logistics support has been
obtained and is functioning as a part of the total system. Communication
is established with the operating units to determine the effectiveness of
the initially provided logistics support. Once the system has been turned
over to the operating unit, lugistics support becomes the responsibility
of the functional organization of the operating unit.

The foundation of the provisioning process is the procurement of Pro-
visioning Technical Documentation (PTD) from the contractor, which is
planned during full-scale engineering development and executed during system
production. The PTD is to be used for identifying, selecting, and deter-
mining initial requirements and the cataloging of support items to be
procured through the provisioning process.

DT&E and OT&E are continued, as necessary, to refine the system's
military utility, operational effectiveness, and operational suitability
and to determine need for any modifications. T&E is also conducted to
evaluate changes and to reevaluate the system if a new environment or
threat is imposed on the system. A key activity during production is
PAT&E -- test and evaluation of production items to demonstrate that they
meet the requirements and specifications of the procuring contract. PATSE
is usually conducted by field contract administrative offices of NAVPROs.

Follow-On Test and Evaluation (FOT&E) is usually conducted following
a favorable production decision to verify the performance of the new pro-
duction unit; to validate correction of deficiencies previously identified;
to further develop doctrine and tactics; and to complete the evaluation
of the reliability, maintainability, and logistic supportability of the
production system. FOT&E may also be used to examine or develop concepts
and procedures to better define and determine requirements for further
system development.

FOT&E is conducted in the Navy through the assignment of a Fleet Opera-
tional Appraisal project by the CNO. This project may be initiated by a
recommendation submitted by COMOPTEVFOR on completion of an OPEVAL or by
request of a Fleet Commander-in-Chief or type commander. The Fleet opera-
tional appraisal projects are assigned by CNO to COMOPTEVFOR or to other
commands as recommended by COMOPTEVFOR. The designated command prepares
the project plan, conducts the project, and reports the results. When not
assigned primary responsibility for a Fleet operational appraisal,
COMOPTEVFOR furnishes assistance in planning and data analysis as requested.

Deployment begins when the production items are provided to Navy
operating units and these units accept property accountability and
responsibility for the operation and maintenance of the first production
units of the new system, No formal review or approval process is conducted
between production and deployment.
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CHAPTER FIVE

QUALITATIVE COMPARISONS OF NAVY AND COMMERCIAL
ACQUISITION METHODOLOGIES

To determine the feasibility of implementing airline acquisition
concepts in the Navy CSA Program, those elements of the Commercial Air~
line Acquisition Methodology which might be considered for adaptation to
the CSA Program had to be identified and evaluated. A comparative analysis
of the Navy acquisition methodology to the CAAM and U.S, Air Force avionics
acquisition methodology was conducted for this purpose.

The comparative analysis presented in this chapter emphasizes the
Navy and commercial airlines methodologies. The U.S. Air Force avionics
acquisition methodology was compared in every case, but it is only
mentioned in this chapter if that analysis supported either the commercial
or Navy acquisition methodologies. This analysis addresses general
characteristics (e.g., methodology phases, scope, requirements). Each
area of comparison is addressed separately, with the key characteristics
of the methodologies briefly described, followed by a discussion of the
similarities and differences.

The following sections present a comparison of the Navy acquisition
methodology with the CAAM and the U.S. Air Force avionics acquisition
methodology. The comparison emphasizes those elements of the CAAM which
have potential for incorporation or adaptation to the Navy CSA program.
The conclusions and recommendations drawn from each area of comparison are
presented in Chapter Six.

5.1 ACQUISITION PROGRAM PHASES
5.1.1 CAAM

In the CAAM no formal acquisition methodology has been established
or promulgated in any specific document or reference. What has been
described in Chapter Two represents the result of a 40-year evolutionary
process within the airline industry. The various "phases" are defined to
facilitate the description of a methodology that has been generalized
across the industry. Therefore, the CAAM does not represent a formal
structure but rather a general sequence of events common to the acqui-
sition life cycle of avionics and electronic equipment. Most of the
events are conducted at the option of the individual airlines.




5.1.2 U.S. Air Force Avionics Acquisition Methodology

The U.S. Air Porce avionics acquisition methodology has been
established to prescribe a specific acquisition policy. Like the CAAM,
the methodology has been generalized so that no specific "phases" are
addressed. The methodology has been formally referenced in AF Regulation
800-28, which describes a functional guidance process for the responsible
management activities. Thus this acquisition methodology is a hybrid of
the CAAM and DoD acquisition standards, resulting in a more flexible acqui-
sition policy with supporting policy guidelines.

5.1.3 Navy Acquisition Methodology

The acquisition methodology, described in Chapter Four, projects the
Department of the Navy (DN) acquisition policy. The DN acquisition meth-
odology has evolved over approximately 30 years. A formal structure con-
sisting of five phases is prescribed in a hierarchical series of instructions
and directives by DoD and DN. For major weapon system acquisition and less-
than-major programs, the phases are highly structured and consist of a
required sequence of events. A highly formalized program review and
appraisal process is prescribed, which consists of various committees,
boards, and councils leading to the appropriate higher approval authority.
Flexibility, however, is encouraged for those DN acquisitions which do not
meet the criteria for major or less-than-major weapon system acquisitions.

5.1.4 Similarities and Differences

All methodologies represent a general sequence of events that normally
occur; however, the DN process is more structured and formalized through
a series of directives, instructions, and regulations. With the exception
of the FAA Technical Standard Order (TSO) process within CAAM, the CAAM
activities are performed at the option of the individual airlines, and their
participation with other airlines in the activities of the AEEC and AMC
is purely voluntary. 1In the Navy the program review and appraisal process
is highly formalized and repetitive, while in CAAM the process is consider-
ably more informal, with approvals by majority vote of the airlines as in
the case of the AEEC/AMC activities. The remainder of the CAAM methodology
is exercised solely within the approval authority exercised by the indi-
vidual airlines.

5.2 SCOPE OF ACQUISITION PROGRAM
5.2.1 CAAM

The CAAM describes the general sequence of events that typically occur
during the airlines industry acquisition of avionics and aircraft elec-

tronic equipment.

5.2.2 U.S. Air Force Avionics Acquisition Methodology

The U.S. Air Force avionics acquisition Methodology describes the
policy and responsibility for acquiring and supporting avionics components,
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equipment, and systems. The methodology emphasizes the acquisition of
avionics that are equivalent to DN ACAT III and IV.

5.2.3 Navy Acquisition Methodology

The DN acquisition methodology describes the required activities and
program documentation of a hierarchy of acquisition programs, ranging from
the most complex (major weapon systems) to the simplest (individual equip-
ments) .

5.2.4 Similarities and Differences

The CAAM is similar in scope to the U.S. Air Force avionics acquisi-
tion methodology and the simpler DN acquisition programs, specifically those
managed within the various SYSCOMs. DN major and less-than-major weapon
system acquisition programs cannot be equated to the scope of the CAAM;
however, selected subsystem acquisitions within these programs could be
equivalent. The CAAM is intended for the acquisition of equipment that
meets selected criteria, while the DN acquisition methodology represents
a hierarchy of systems and equipment.

5.3 COMPETITION
5.3.1 CAAM

The CAAM utilizes and encourages competition throughout the life cycle.
Competition affects not only price but also performance and delivery as

long as the equipment continues to be utilized.

5.3.2 Navy Acquisition Methodology

A basic Nav. policy is to promote free and full competition. However,
competition within the DN most often ceases upon contract award. Life-
cycle competition as employed in the CAAM is receiving increased attention
in the DoD and Navy. Little effort has been made to maintain competition
during the deployment, operation, and maintenance of equipment unless data
rights are purchased for subsequent production lots.

5.3.3 Similarities and Differences

Both methodologies encourage and employ competition. The forces of
competition are applied throughout the life cycle of the equipment under
the CAAM. The U.S. Air Force is moving in the direction of life-cycle
emphasis on avionics with the implementation of the avionics acquisition
methodology. In the Navy, competition is essentially removed following
contract award. Competition following award of the initial production
contract is retained in the airline community by each user making a series
of small unit purchases rather than a single large purchase. The CAAM
provides for many independent users, procurements, and suppliers. 1In con-
trast, the DN methodology typically involves one user, one large-scale
procurement, and limited suppliers.

Competition is also maintained during the Operational and Maintenance
(O&M) phase of the CAAM through open-forum meetings and publications of
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the AMC. Through public discussion of maintenance problems and monthly
documentation of the performance in terms of the top-ten unscheduled
removal summaries, various manufacturer's equipments are subjected to

public critique. This, in turn, motivates the various suppliers to correct

design deficiencies and improve their equipment's reliability, maintain-
ability, and availability, often at no cost to the airlines.,

5.4 RESEARCH, DEVELOPMENT, TEST, AND EVALUATION (RDT&E)
5.4.1 CAAM

RDT&E is rarely funded or conducted by the individual airlines under
the CAAM. System requirements studies are conducted by the RTCA, and
logistics improvement studies are performed by ATA through the voluntary
efforts of its participating organizations. These efforts frequently
contribute to the CAAM through the study of future system requirements,
the provision of information to ARINC Characteristics, the establishment
of Minimum Performance Standards (MPS), and the creation of standard
logistics practices. Limited test and evaluation is performed by the
airlines in their source-selection process for new avionics and elec-
tronic equipment acquisitions. This T&E usually consists of a laboratory
demonstration test of a vendor's product that is typically offered at no
expense to the airlines. Occasionally, flight tests of the new avionics
are conducted in conjunction with the avionics manufacturer or airframe
manufacturer; however, this is a considerably more complicated and
expensive procedure and involves FAA approval. The airlines rarely con-
duct environmental tests, because these tests are performed by the
respective manufacturers through the TSO certification process.

5.4.2 U.S. Air Force Avionics Acquisition Methodology

The U.S. Air Force avionics acquisition methodology states that test-
ing standards will be applied during the development and evaluation test
cycles. 1In the case of the F3 INS, the Air Force has encouraged industry
to provide equipment built to the F3 specifications as well as to provide
accompanying test data. The methodology still imposes Development Test
and Evaluation (DT&E) and Operational Test and Evaluation (OT&E), and the
Air Force Test and Evaluation Center is primarily responsible for these
activities. The Air Force emphasizes internal test and evaluation funded
with Government funds. The funding of R&D efforts for the specific
avionics is assumed to be borne by industry as a competitive "price of
admission™. This aspect of the Air Force RDT&E most closely resembles
that of the CAAM.

5.4.3 Navy Acquisition Methodology

The Navy conducts extensive RDT&E throughout the life cycle of the
acquisition process. Research and development is a continuing activity
that supports both the PPBS and DN acquisition process. It is a key
contributor to the concept, validation, and full-scale development phases.
DT&E, OT&E, and PAT&E are conducted in the various phases essentially at
the expense of the Navy. DT&E is planned, conducted, and monitored by
the DN developing agency; OT&E is usually conducted by COMOPTEVFOR, the
Navy's independent test agency. PAT&E is conducted by DN field adminis-
trative offices (NAVPROS) throughout the production phase of the acqui-
sition process.
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DT&E is conducted to demonstrate (1) that the engineering design and
development process is complete, [2) that the design risks have been
minimized, and (3) that the system will meet specification, as well as
to estimate the system'’s military utility.

OT&E is conducted to estimate the prospective system's military
utility, operational effectiveness, and operational suitability, includ-
ing compatibility, interoperability, reliability, maintainability, and
logistics and training requirements. In addition, OT&E provides informa-
tion on organization, personnel requirements, doctrine, and tactics. OT&E
typically consists of IOT&E and OPEVAL,

PATSE is the test and evaluation of production items to demonstrate
that the items procured fulfill the requirements and specifications of
the procuring contract or agreements.

The T&E Master Plan (TEMP) is prepared before the full-scale develop-
ment phase is initiated to identify and integrate the effort and schedules
of all T&E and to ensure that all necessary T&E is accomplished prior to
the key decision points.

5.4.4 Simil rities and Differences

All methodologies recognize the importance of RDT&E; however, the
CAAM rarely funds or performs R&D. The CAAM takes advantage of the R&D
efforts of the DoD and avionics vendors. The Air Force has attempted to
benefit from this area of the acquisition process. A majority of Navy
R&D is planned and funded by the Navy and conducted jointly with other
DoD agencies and industry.

The airlines perform essentially a limited T&E, while the Navy
typically performs extensive DT&E, OT&E, and PAT&E. The airlines' T&E is
typically a laboratory evaluation of new avionics products as a part of
their source-selection process and can be equated to a limited Navy OPEVAL.
The airlines rarely conduct DT&E and never conduct PAT&E, as in the Navy.
PATSE is not required in the CAAM because the airlines are essentially
purchasing off-the-shelf avionics equipment and allow the forces of com-
petition to ensure quality production and acceptance testing. Avionics
vendors perform T&E at their own expense to meet the minimum pertormance
standards of TSO certification.

Neither R&D nor T&E plans are prepared or required by the airlines
in the CAAM, while both are necessary in the DN process and the USAF, to
a lesser degree.

5.5 SOURCE-SELECTION CRITERIA
5.5.1 CAAM
The airlines are equally concerned with a prospective vendor's past

performance and the proposed avionic equipment performance and product
support (i.e., warranty). The supplier is selected in a simple manner
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since the equipment has usually been built to an ARINC Characteristic

and the aircraft is prewired for the equipment. Most vendors attempt to
egtablish a favored position with a particular airline through personal
relationships and demonstrated performance as an indication of commitment.

v B e B |

5.5.2 Navy Acquisition Methodology

The DN source selection consists of technical and managerial criteria
and the proposed price. Bach of these factors are evaluated in a complex
manner by an independently constituted source-selection board. The source- -
Selection decision is rendered by an appropriate source-selection authority, {

i : who is usually at least one echelon above the program manager.

3

5.5.3 Similarities and Differences (

Both methodologies use technical, managerial, and cost criteria in
the evaluation of competing suppliers. The airlines are most concerned
with a vendor's past performance, including warranty services, with that {
airline, while the Navy's evaluation centers on a competing vendor's pro-
posal, The CAAM does not require the preparation of complex, often costly
manufacturer proposals nor is the CAAM concerned with the manufacturer's [ﬂ
management plan for the design and production of the intended equipment,
as is the Navy. The Navy tends to award the contract on the basis of the ;
lowest bid, provided that the technical and managerial aspects are accept- [; 1

. able. The Navy usually cannot legally consider a proposed manufacturer's
Previous contract performance.

5.6 PROCUREMENT COST

5.6.1 CAAM

Bach individual airline negotiates a final price with the vendor of [}
his choice. This final price for avionic equipment typically includes a ]
three-year warranty and necessary initial support. Substantial competi~ —
tive discounts are typically accorded airlines by manufacturers, which :
could reduce advertised "list prices® by as much as 50 percent. The final ol
negotiated price may be influenced by other considerations, such as modifi-

; cation to other equipment that the supplier has furnished or "trade-in"
allowances on a competitor’s equipment that is being replaced. The air~ L)
lines usually expect that the equipment will be furnished with operating, '
maintenance, overhaul, and parts manuals prepared in accordance with ATA

Specification 100, service bulletins and revisions, and a reasonable amount []
of training at no additional cost.

5.6.2 Navy Acquisition Methodology ;i

The Department of the Navy, acting as a consolidated buyer for all
Navy users, typically negotiates a final price that includes necessary 3
initial provisioning to support organic maintenance. Bach initial support 1
requirement (e.g., technical manuals) is typically delineated and costed
separately from the equipment. Only off-the-shelf equipment procurements e
include manufacturer's standard support in the unit price, which usually
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includes a maintenance manual prepared to the vendor's specification and
his "standard” warranty against defects in materials and workmanship.

5.6.3 Similarities and Differences

Both methodologies include negotiation with vendors to achieve the
lowest price. The airlines negotiated price for avionic equipment typically
includes, as a minimum, the unit price of the item and a three-year
warranty. Also included in the unit price is the cost of initial support;
i.e., the airlines expect the vendors to provide technical documentation
(e.g., technical manuals and spare parts lists) and training at no addi-
tional cost. The Air FPorce is attempting to include similar types of agree-
ments. The Navy, in contrast, typically awards the contract to the lowest
bidder on the basis of his best and final offer and usually purchases 1
initial provisioning, technical documentation, and training at a negotiated |
price over and above the unit price. Only DN off-the-shelf procurements
for commercial products (e.g., test equipment) resemble the airline pro-
curement enviromnment. Competitive discounts are occasionally accorded
the Navy; however, "trade-in" allowances are essentially nonexistent.

5.7 PROCUREMENT PACKAGE

5.7.1 CAMAM

The typical CAAM procurement package consists primarily of logistics
support considerations relating to warranty administration; reliability
guarantees; manuals; data and technical assistance; spare parts, service,
and training; and product support. The ARINC Characteristic or a product
specification is typically not required in the procurement package, because
the airlines are essentially purchasing off-the-shelf equipment. There-
fore, a typical procurement package contains only essential support details
and usually consists of only a few pages.

5.7.2 Navy Acquisition Methodology

The typical procurement package used in the DN acquisition methodology
consists of a statement of work, detailed product specification, and data
requirements listing. Each is a key element since the Navy is contract-
ing not only for the equipment they want to purchase but, equally important,
how the equipment is to be built. A typical procurement package is highly
structured by various regulations and usually consists of several pages.

5.7.3 Similarities and Differences ;

Both methodologies use a procurement package that delineates the equip-
ment desired, the necessary data requirements, and the delivery schedule.
The CAAM procurement contract is concerned primarily with specifying logis-
tics support requirements to include warranty. 1In contrast, the DN pro-
curement contract is a complex package that specifies not only what the
supplier has to do but also how the supplier is to perform.
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5.8 EQUIPMENT DEVELOPMENT
5.8.1 CAAM

In the CAAM, various suppliers develop their avionic equipment at
their own expense in anticipation of sales. The equipment is usually
developed concurrently with the development of the ARINC Characteristic
and conforms to at least the majority desires of the airlines as expressed
in the Characteristic.

5.8.2 U.S. Air Porce Avionics Acquisition Methodology

In the U.S. Air Porce avionics acquisition methodology, vendors of
r3 equipment are encouraged to develop the avionics at their own expense.
This process varies depending on the degree of existing technology
available. Like the CAAM, industry is encouraged to build the equipment
to the prescribed F3 specification. The Air Porce will fund differing
degrees of development costs, depending on program priorities and industry
capability.

5.8.3 Navy Acquisition Methodology

In the DN acquisition methodology, a single manufacturer is typically
awarded a contract to develop the equipment in accordance with a specifi-
cation. The equipment is designed at Navy expense and, typically, no
latitude is permitted in the development and fabrication processes. A
manufacturer may develop equipment at his own expense (IRiD), or at reduced
cost, if a substantial commercial market also exists. The Navy also employs
equipment that is developed primarily for the commercial market {e.qg.,
general-purpose test equipwment).

5.8.4 Similarities and Differences

All methodologies use equipment that has been developed at the manufac-
turer's expense. However, the CAAM achieves this saving for most avionic
and electronic equipment, while the Navy typically must expend funds for
most equipment developwents, including avionic equipment. The Air Force
is realizing development cost savings but not at the same scale as CAAM.

The CAAM and the Air Force, through the specification open-forum development
process, allows industry to express its desires for avionic and electronic
equipment. No similar process is emphasized in the Navy, since the Navy
must express its desires by invoking a specification. Even equipment
developed at commercial expense must be typically modified at Navy expense
to meet Navy needs.

5.9 LOGISTICS SUPPORT/WARRANTY
$5.9.1 CAAM

The airlines typically possess three levels of maintenance: line,
intermediate, and main base. The bulk of the maintenance is performed
at the main base, which includes depot and overhaul activities. Most air-
lines have only one main base. Maintenance at line and intermediate
points is essentially limited to a remove-and-replace repair philosophy
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for avionics. The removed unit is normally returned to the main base for
repair. Since the unit is typically under warranty, the main base will
verify the failure and either return the unit to the manufacturer for repair
i or repair the unit in-house on a cost-reimbursement basis. Warranty,

3 typically lasting up to three years, is procured for most avionics by the
airlines. The cost of the warranty is usually included in the basic

price of the avionics and is not priced separately. The warranty is adminis-
tered in accordance with specific contract provisions and could include

MTBF guarantees.

5.9.2 Navy Acquisition Methodology

The Navy has three levels of maintenance: organizational, inter-
mediate, and depot. While some maintenance is performed at all levels,
the majority of repair for shipboard equipment is performed at the organiza-
1 tional level. Intermediate maintenance is typically performed by tenders
‘ or Shore Intermediate Maintenance Activities (SIMAs). Limited use of depot
maintenance facilities is required for the repair of avionics and other
shipboard electronic equipment.

g
L
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The Navy has made only limited use of warranty. Although increasing
emphasis has been placed on the use of such techniques as Reliability
Improvement Warranty (RIW) for various equipments, the potential exists
for greater use of warranty for Navy equipments.

e
.

5.9.3 Similarities and Differences
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Both methodologies possess three levels of maintenance that are
‘ similar in scope and activities. The methodologies differ in that each
1 airline typically concentrates its repair facilities and activities at
one main base, while the Navy performs most of its repairs at the organiza-
[ tional level,

The airlines make extensive use of warranty for several years and would
not consider the purchase of complex avionics without a warranty. In con-
i trast, the Navy is just beginning to make use of warranties. Both method-
ologies have had successful results in terms of increased reliability
through the application of warranty.

[‘ 5.10 CONFIGURATION MANAGEMENT AND STANDARDIZATION
. 5.10.1 CAAM
- The ARINC Characteristic strictly controls the configuration of

avionics in terms of form, fit, and function. The purpose of that con-

. figuration management and standardization program is to ensure the inter-

,1 changeability of avionics regardless of the manufacturer. Therefore, the
interface between the avionic "black box" and the airframe is paramount,

! : while the internal design is left to the manufacturer. Engineering changes

J that would improve the reliability, maintainability, or availability are

r .

¥

'

expected and encouraged by the airlines. These changea are an integral
part of the warranty coverage and enable the manufacturer and the airlines
. to achieve mutual benefits within the warranty provisions and guarantees.
i The airlines expect the manufacturers to document their equipment (con-
i figuration and identification) through a series of technical manuals and
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subsequent revisions in accordance with ATA Specification 100 at no addi-
tional cost to the airlines.

5.10.2 U.S. Air Porce Avionics isition Methodo

The Air Force has sought to control the interface configuration of
avionics in similar terms of form, f£it, and function through use of ¥
specifications, where applicable. They serve to control the interface
configuration similar to those found in the airlines use of ARINC
Characteristics. If warranty coverages are negotiated, then the Air
PForce configuration management and standardization would closely resemble
all aspects of the CAAM. Should final negotiations stress only pro-
duction and initial delivery support, then the Air Force would be
expected to implement configuration control down to piece-parts identi-
fication in order to provide life-cycle support.

5.10.3 Navy Acquisition Methodology

The Navy progressively applies more detailed configuration management
as the acquisition program proceeds through the successive phases of the
system life cycle, Three baselines (functional, allocated, and product)
are progressively established, together with the necessary configuration
identification documentation (technical documentation). The product
baseline must be established prior to the production phase of the acqui-
sition life cycle. This baseline is typically established only after
functional and physical configuration audits have been performed. The
associated Product Configuration Identification is typically expressed
in the form of production specifications, which are used to prescribe
necessary "build to" requirements or form, fit, and function requirements
and the acceptance tests for these requirements. Documentation for the
PCI is usually in accordance with various military standards. The purpose
of the DN configuration management and standardization program is to con-
trol the configuration of production items down to and including piece
parts,

Configuration control is actively maintained throughout the production
phase through Engineering Change Proposals (ECPs). The ECPs are limited
to those which are necessary or offer significant benefit to the Govern-
ment. The ECPs are usually performed at an additional cost to the Navy,
on the basis of a contractor's pricing of his ECP.

5.10.4 Similarities and Differences

All methodologies endorse configuration management and standardization,
but to a different degree and for a different purpose. In the CAAM, the
purpose of configuration management is to ensure interchangeability of like
avionics. The configuration of the item is expressed through form, fit,
and function requirements in ARINC Characteristics; no control is exer-~
cised on the internal design of the item. 1In contrast, the purpose of
the DN configuration management program is progressively to control the
configuration of the item through the system life cycle., The final con-
figuration is typically expressed through "build to" specifications that
control all aspects of the item, including parts, materials, and proc-
esses. The Air Porce leans more toward the CAAM, but many aspects of the
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Navy's configuration control could be expected, depending on final con-
tract negotiations.

All methodologies encourage engineering changes; however, they are
administered and costed differently. In the CAAM, engineering changes
are usually researched and conducted at no additional cost to the airlines
and are adainistered under existing warranty provisions. There is no
requirement for airline approval of engineering changes, as long as they
do not affect the form, fit, or function. 1In the Navy methodology, ECPs
are usually performed at a cost to the Navy and are strictly administered
by contract modification and prescribed procedures. Formsal approval must
be granted by the Navy before ECPs can be performed.

5.11 SUMMARY

The general program comparisons that have been presented in this
chapter are summarized in Table 5-1. This table lists the areas of com~
parison and their key similarities and differences.

Contractor selection and negotiation is an area of significant differ-
ence between the military and commercial processes. For a military pur-
chase (which uses public funds), vendor selection is a matter of extensive
and rigid procedures. The Defense Acquisition Regulations and DoD and
Navy regulations and guidance documents represent a complexity of pro-
cedures through which each procurement must be carried. Unfortunately,
in spite of all the protective measures, satisfactory equipmen