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ABSTRACT

The capability to maintain and sustain military forces in
péacetime deterrence and mobilization missions relies heavily
upon the continued availability of system components. Aadvanc- ,
ing technology threatens operating system and production sup-
port aslolder system designs become increasingly dependent

upon obsolete technology. This thesis focuses upon situations

in which the contracting officer is informed by the'prime
contractor that a subcontractor no longer plans to continue
manufacturing a particular component needed to support a major
weapon system'production line, and the alternative courses of
action which can pe taken when this occurs. The study defines
the obsolescence pfoblem and discusses why it occurs, des-
cfibés current management initiatives and procedures to lessen

the impact, identifies advantages and disadvantages associated

with each alternative, and develops a formalized decision

.
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I. INTRODUCTION

. A. FOCUS OF THIS STUDY

The capability to maintain and sustain military forces in
peacetime deterrence and mobilization missions relies heavily
upon the continued avai;ability of system components.“Aanncing
technolbgy threatens operating system and produc;ion support
as older system degigns become inéreasingly dependent upon
obsolete technology. This.Study will focus upon situations in
which the contracting officer is informed by the prime con-
tractor tha£ a subcontréctor no longervplans to éontinue manu-
facturing a pa&ticular component needed to support almajor

weapon system production line, and the alternative courses of

action which can be taken when this occurs.

B. OBJECTIVES

The primary intent of this research is to provide contractihg
officers with én overview of the component'obsolescence problem,
and’to develop a formalized procedure for selecting the most |
‘feasible available alternative. The study is organized to defiﬂe
the problem and discuss why it occurs, describe current manage-
‘ment initiatives and procedures to lessen the impact, identify
ﬁhe advantages and disadvanfages associated with each alternative,

.and develop a formalized decision pfocess for problem resolution.
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C. RESEARCH QUESTIONS
In consonance with the objectives stated above, the follow-
* ing research question is addressed:

What are the principal alternatives available to the Govern-

ment to accommodate situations in which sources of supply

for major weapon systems components are no longer available,

and how might these alternatives be analyzed to result in

the best course of action?

In support of the primary research question, the following
_subsidiary questions are addressed:

1. What are the typical conditions under which subcontractors
are nn longer sources of supply for major system
components?

2. What alternatives are available to resolve the problem
of a subcontractor's discontinued productlon of a major
system component? -

3. What are the key factors involved with selecting an
alternative source of production, and how should these
factors be used in the analysis?

. _ 4. What is the decisioun process that could be used in
selecting the best alternative?
D. RESEARCH METHODOLOGY
This study analyzes the problem of discontinued subcontrac-
tor production lines from the perspectives of the contracting
officer and the prime contractor. The information used through-
out this study was derived from personal interviews of contract-

ing,logistics, engineering, and production-personnel at the

Naval Air Systems Cormand Headquarters (NAVAIR) and Grumman

Aerospace Corporation (GAC), and telephone interviews with

1‘;"1.

*% project engineers from the Naval Avionics Center (NAC) and the
", : ,

i Naval Ccean Systems Center ({(NOSC).
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The literature utilized in this study includes informafion
obtained from the befense Logistics Information Exchange (bLSIE),
current Federal and Department of Defense (DoD) fegulations
and supporting directives, previous thgses, and a revie& of
current publications and periodicals relevant to»fhe subject
Qf obsolescehce. |

This study has been designed as an inquiry to assist decision-

makers in choosing preferred ccurses of action by (1) syste-

matically examining alternatives for resolving the obsolescence
problem, and (2) selecting the most feasible alternative.

The researcher relied primarily upon information obtained
from NAVAIR and Grumman personal interviews. Interviewees des-
cribed specific situations involving obsolescence problems and
discussed alternatives aQailablelat the time of occurrence. The
researcher examined existing procedures for resolving the prob-
lem, as well as actions taken to resolve the problem which
gppeared to deviate ffom established procedures. The generally
applicable considerations which comprise the major portion of

this thesis are)substantially'based upon actual obsolescence

problems experienced by NAVAIR and Grumman.

E. BSCOPE OF THIS STUDY

This study is limited to an exémination of problems asso-
ciatéd'with subcontractorvdiscontinuaﬁion of major weapon sys-
tem component producfion in the aerospace industry and its
subsequent affect on major weapén system préductioﬁ lines.

Illustrative examples are limited té microcircuit components

10
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which are considered to be vital to the uninterrupted flow of

major weapon system production lines, primarily F-14 aircraft

%

production. The selected components represent situations in

which criﬁicality is a major, factor. For example, the sub-

A
o pE PN

.,:

contractor is the solc source for the component, and the

b

production schedule will be affected uniess action is taken.
Discussion of the‘various alternative solutions is limited
to actions which would be taken by the Government and/or the
prime contractor to resolve a particular prodgction-related
problem. The procéss of identifying total system réquiremeuts
and coordinating the resolution decision with all affected item
managers is not within the scope of this studf,
Although this study is limited to electronics parts obso;
lescence, it is intended to serve as a mcdel ftor all components
acquired for production line support. The findings, conclusiOn:,?

and recommendations should be regarded as oriented toward the

overall problem, not limited only ‘to electronics.

F. LIMITATIONS

E3aY

No significant limitations were encountered during the

e X,

nd
‘Vl.‘

course of this research. It is felt that sufficient interface

S

with personnel who formulate and execute obsolescence procure-

e
ILI

L ment decisions within the Department of the Navy was achieved

to ensure that the most saiient councerns related to the purpose

B

'y &

of this research were addressed.
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G. ASSUMPTIONS
It is assumed that the reader is familiar with basic pro-
curement problems, basic naval terminology, and general con-

tracting and acquisition procedures for major systems.

H. DEFINITIONS

The fo;mat‘of this study includes relevant definitions
within the body of each chapter. Terminology assoqiated with
the semiconductor industry is défined when considered necessary
to assist with‘the clarification of particular discussions.
Desériptions of electronic items 6r proéesses are provided at

a general, nontechnical level.

I. ORGANIZATION OF TﬁIS STUDY

This thesis is organizéd for the readér to acquire a
general understanding of the nature and iﬁplications of the
obsolescence problem, ‘Major research areas concern the impor-
.tahcé of‘thé problem, why it occurs, how it is currently‘managed,
a detailed discussion of available alternatives, and a recommended
process for selecting the most feasible alte;native.

Chapter IT provides the necessary background fér ﬁhe estab-
lishmént of a general setting for the focus of this effort.
Chapter III examines and discusses current policies and prcce-

: éures for maﬁaging the problem. Chapters IV and V analyze the
alternatives by using fabtors; and identify advantages and
disadvantageé associéted with each alternati&e. Chapter VI

offers a general decision-making strategy, and concludes with

12
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a decision model which matches the available alternatives
with the decision-determining fattors. The researcher's
conclusions, recommendations, and answers to the research

questions are provided in Chapter VII.
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II. BACKGROUND

A. INTRODUCTION

Though problems caused by the obsolescence of technoldgies
used in modern weapon systems are not new to acquisition and
logistics ﬁanagers, the problems associated with the obsoles-
cence of microelectronic circuits are éxceptiqnally acute dﬁe
to the rapid growth of semiconductor technology, and the exten-
sive use ‘and dependence on microelectronic circuits in military
weapon systems [Réf.vl:p. 1].

This chapter will describe two main causes of microcircuit
obsolescence that éffect the continued production of military
weapon systems‘ The first part of the chapter discusses tne
different life cycle lengths of semiconductors and military
we&pon sygtems, and the sgcond part will describe the lack of

Governmental influence upon “he semiconductor industry.

B. LIFE CfCLES OF‘SEMICONDUCTORS AND MILITARY SYSTEMS

In the context of this‘reseérch,'microcircuit obsolescence
occurs when thé last known manufacturing source stops producing
a microelectronié component that is still needed to support .
.military weaﬁon systems in production [Ref. l:p. 1l]. This is
becoming an increasingly comﬁon occurrence because the produc-
tion life cycle for each type of»integrated circuit (IC) is
approximately ten years, whereas the military may produce a

system dependent upon a certain type of integrated circuit for

14
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15 to 20 years [Ref. 2:p. 7). The reason that the production

life cycle for each type of integrated circuit is relatively

short is largely due to the rapid advance of integratgd cir-
cuit technology. 1In a few years, the electronics industry has
a&vanced through a number of distinct téchnology phases. For
example, the vacuum tube was used extensively until 1947 when
the solid state. transistor was déveloped. The transistor was

a "small, low-power ‘amplifier that replaced the large, power-
hungry vacuﬁm tube" [Ref.3:p. 63]. 1In 1959, the integrated
circuit was developed, and has subsequently progressed through
various levels of integration. The IC is composed of chips}

or dice (singular die) formed on a plane of semiconductor
material. In small scale integratibn (SSI) each chip contained
ten ﬁo twenty transistors designed to perform é specific func-
tion.‘ [Ref. 4:p. 10]' Within a few years, MSI (medium scale
integration) was replacing SSI. With MSI, the same size die
could contain hundreds of transistors with associated circuitry
required to perform more sophisticated functions. Next came
LSI (large scale integration) which is used widely in sealed
assemblies called hybrid microcircuits in which many chips can
be'interconnectéd to form a sophistica;ed.custom circuit for use
in a military system. [Ref. 2:pp. 2-5] LSI circuits contain
up to 250,000 cémponents and perform extremely complex operé-‘
tions. The LSI’microelectrcniC'circuit category also includes
microprocessors. These are computer central processing units

on a s‘ngle chip. [Ref. 4:p. 11] Additional technological

15




advancements include very large scale integration (VLSI) and

Lol o]

very highspeed integrated circuits (VHSIC).

Each'phase of technology experiences distinct life cycle
stages. Leopold ideﬁtifies the stages as [Ref. 5:p. 42]:
1. Design-in and preproduction
2. Gro&th

3. Maturity

SRR oA

4. Decline

5. Phase-out

iy

In the commercial electronics industry{ "annual or biannual
redesigns are not uncommon"'[Ref. 6:#. 8] . Commercial cuétomers
are able to keep pace‘with the rapid advance of microcircuit
technblogy and purchase components in the first two life-cycle
stages when they are regarded as state~of-the-art. Inicontrast,
the Government has fypically depended upon systems designed to
last up to 30 years. Though producers of military electronics
systems may have originally designed systems incorporating state-
ofithe-a;t technology, they are forced in later years to become
dependent upon components in tﬁe decline and phase-out stages

because industry phases the older items out of production in

order to "place available engineering, design, and production

:& ‘ capability on current or projected technology" [Ref. 7:p. 21].
o F-14 avionics, for‘example, reflect 10-15 year old designs, and
% ‘ F-14 pr;aduction liné support‘ problems are becpming increasingly
ﬁ: critic#l as the need grows to procure components which ares

.
LIV I 4

in the decline and phase-out ﬁortions of their life cycles

‘[Ref. 8].

16
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The contrast between the life cycles of individual types of
semiconductor technology and the Government's continued produc-
tion of sYstems designed with technology which is phased out
well before the gvstem life cycle is compleﬁe makes it apparent
that electroniclparts supplied for defense needs are going to

be behind current development {Raf. 6:p. 8].

C. GOVERNMENT INFLUENCE ON MICROCIRCUIT TECHNOLOGY

"In addition to the disparity between component and system
life cycles, the microcircuit obsolescence problem currently
experienced by the military is pértially caused by the recent
lack of Governmental influence on the direction of microcircuit

technology, and the small Governmental share of the microcir-

.cuit business in comparison to the commercial share of the

market.
e : '
L. End markets for semiconductor products have changed since
b .
LN}
o . ' . ‘s X . S :
e the early 1960's. At that time, military applications dominated
S _
the field, military chips comprised 70 percent of the total
oA
gH available market, and most integrated circuit development was
J‘
¥l :
f& keyed to military needs. Specification, testing, and qualifi-
h 58 :
cation processes developed during that period continue to
&i influence today's semiconductor industry. [Ref. 9:p. 148]
g . , ' ‘
gj ’ Though direct military research and development funding
> ' ‘ ' ' : o
!! . leveraged heavy corporate investment, the commercial marketplace
P - : . .
Lj- also contributed significantly to the large development costs
._".'J" :
f;ﬁ and the capital intensive manufacturing processes. There was
!a a situation of many sellers, many'buyers and healthy competition.
o |
» (~.
I‘ ;
RSN 17
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7 semiconductor industry is that commercial development efforts

” , T |

T focus upon commercial interests such as data processing, rather

£ ' ' - _

| than upon the Government's signal processing needs [Ref. 10:p. 52].

Lief ' !

0 18

»Y

'

3

5!

VR R Tk AR AR RO R A O T T T T ’,,';’ RS S AR S ARV VY A
. ot . L -~ o AL AR NN § PSRl WAL

The military not oﬂly influenced the direction of development,
but benefitted from the small, inexpensive, and increasingly
reliable high technology components which were developed. as
a result of private sector demand. [Ref. 2:p. 4] Military
influence on the direction of semiconductor technology and pro-
duct definition haé¢ practically vanished by the 1970's; the
Department of Defense share of the IC marketplace is currently
estimated at less than five percent [Ref. 2:p. 7]. An internal
document from Veda Corporation partially intended to summarize
the obsolescence problem identifies several reasons for the
reversal of market development control. These include the fact
that the DoD is supporting older technology not profitable for
the commercial sector to continue to produce, 'and the percep-~
tion that the Government is not a good customer for the micro-
electronic circuit industry [Ref. l:p. 1l]. Production runs are
low, Government specifications, regqulations, and paperwork are
trcublesome, profit margins are perceived to be low, and there
are sometimes payment delays [Ref. l:p. 2]. 1In addition,

the developers of new weapon systems normally require

specialized microelectronic circuits to maximize perfor-

mance or to provide unique features and capabilities, and

the microcircuit design and development process is charac-

terized by intellectual intensity with high front-end

costs for research and development. This further induces

microelectronic circuit manufacturers to focus their

resources in the more profitable commercial segments of

'the marketplace. [Ref.l:p. 2]

The ‘consequence of dwindling Government influence upon the

-

!
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D. SUMMARY

The occurrenee of technology obsolescence is a natural
evolutionary process. "At some point in any produce life cycle,
demand will wane, with obsolescence just beyond the horizon*
tRef. 10:§;51]. The problem has a particularly acute ef fect
upon the military because military systems are designed to
last for a period much longer than theysemieonauctor technology
life cycles. Ih addition, DoD is a low volume customer. compared
to the commercial sector, and has recently had little influence,.

upon the dlrectlon of m1croc1rcu1t technology development.
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. III. MANAGEMENT POLICY

A. INTRODUCTION

The dramatic growth in leading-edge semiconductor technology
has made it difficult for the military to obtain parts needed
to support military electronics systems. Parts rapidly becomlng
obsolete are needed to support systems sometimes de51gned to
last 30 years. [Ref. S:p. 42] The Navy has established micro-
circuit'obsoléscence management policy which defines the problem,
initiates a comprehensive management program, identifies alterna-
tive solutions to the problem, and encourages designing standar-
dization into future military systems..

The Scope of this research limits discussion of the NaVy
microcircuit managemént policy to Naval avionics associated
specifically with the production of major weapon systems. The
firSt part of this'chaptér will identify facets of the micro-
circuit.obsdlescence probiem which prompted the issuance of
a ccmprehensive policy. Aspects §f the Navy's microcircuit
obsolescence directive and established procedures relevant to
production line considerations will be highlighted in the second
part of this.chépter, and the pfime contractor's internal proce-
dures for ‘assessing the impact of the problem and analyéing
various alternatives will comprise the third part. The chapter
will conclude with a deScription of activities performed by

the program office and the prime contractor to cooperatively
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coordinate problem resolution by selecting the "best" avail-

able alternative.

B. MANAGEMENT CONCERNS

The Naval Air Systems Command (NAVAIR) Microcircuit Obso-
lescence Management Committée separated elements of the problem
int6 four géneral areas. These areas are identified and dié—

cussed below with particular emphasis placed upon their rele-

vance to the research questions.

v
3V

1. Elements Related to the Problem

IC manufécturers terminate production of older, less
profitable microcircuit devices afte; approximately three to
five years of prodﬁction;‘however, the devices need to be sup-
pofted in NAVAIR systems for 10 to iSyyears. NAVAfR must iden-
tify and analyze alternative solutions to the problem which
include finding another source, redesign, and a lifetime Luayout
of remaining components. Analysis of solutions is frequently
timecbnsuming, and implementation can be expensive. [Ref. 11]

2.  Elements Related to Inadequate Communication

There is no way to predict with certainty when a particu-

lar component will become obsolete. IC manufacturers may provide

notification of plans to terminate production, but they have no

formal obligation to notify component users of planned production

termination, and the time provided between notification and
final production termination is frequently not sufficient to
allow analysis of the situation and implementation of an appro-

priate alternative. Additionally, IC manufacturers do not
21
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always know who the component users are, and would not be able
to provide anything other than scattershot notification to
contractors who might benusing the compoﬁent in their systems.
[Ref. 11} -

3. Elements Related to Inadequate Visibility

It is difficult to determine the composition of devices
in modules orvassemblies stocked at other than the piece part
level. Non-repairable modules, contractor-supported aésemblies,
moét hybrid devices, commercial equipment, and systems not
organically repaired by the Navy do not have individual micro-
circuit éomponent visibility to the Navy. This hinders the
search for substitutes or for other manufacturers who require
specificatioﬁs to produce the component. [Ref. 11]

4. Additional Problems Related to Systems in Production .

The program manager'may be unaware of the system impact

which will be caused by the obsolescence of a particular micro-

circuit because there is no application visibility for that

particular component. Funding for the resolution of obsoles-

" cence problems is unbudgeted and money necessary to implement

solutions, particula:ly life-time buyouts, must be redirected
from budgeted uses.. [Reﬁ. 11} |

The broblems cited above provide a brief synopsis of
the types of concerns the microcircuit obsblescence problem
evokes. Of critical concern is the 90551b111ty that preduction
line proceqses w1ll be slowed or halted while solutions to

the problem are being analyzed and implemented.
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C. DIRECTIVES AND ESTABLISHED PROCEDURES
Recognizing the need to manage the microcircuit obsoles-
cence ptoblém, the Navy established formal management policy
with the release of NAVMAT Instruction 4800.41, "Microcircuit
Obsolescence Management," dated 16 February 1983. This instruc-
tion applies to the design, develbpment, production and modi-
fication of major weapon systems .and end items using microcircuit
components. It mandates the establishment of a centralized
management system to interfacevwith industry, operate a micro-
circuit application data retfieval system and maintain long-
term microcircuit storage, and'designates Commander, Naval Air
Systeins Cpmmand (COMNAVAIRSYSCOM) as the lead systems coﬁmand
for coordinating microcircuit obsolescence functions.
Specific program objectives cited in the instrgction are to
[Ref. 12:p. 2): | |
1. Minimize the impact of production terﬁinations cf
microcircuit devices upon Navy. systems through prompt and

timely action to ansure suppocrt of present and planned
requirements.

»
N o
o
)

2. Provide the means for identifying and/or verifying
microcircuit end item application in new and existing
Navy equipment through the development and operatlon of
a centralized computer data base. '

~ e
Bl S,

g

3. Improve the timeliness of response to microcircuit
changes/deletions etc., received from manufacturers by
establishing procedures for proper assessment of available
alternatives.

From the perspective of resolving production~related
microcircuit obsolescence problems, these cbjectives set the

stage for definitive programs designed to‘identify and document

PN
S
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the microcircuit composition of Navy weapon system assémblies,
and to establish procedures for analyzing and selecting various
alternatives. As the desigpated lead systems command, NAVAIR
wac assigned the responsibility'to [Ref. lZ?p. 3]: .
1. Provide overall policy and guidance for the estab-
lishment and operation of the SYSCOMs' mlcr001rﬂu1t obso-

lescence management programs.

2, Serve as the single point of contact for 1nterface
with the microcircuit 1ndustry.

3. Manage the development, implementation, and opera-
tion of a secured centralized data base system for obso~
lescence and related microcircuit technology issues for
use by all activities.

4, Suppoft the development, establishment, and ,
operation of secured. centralized long-term microcircuit
storage facilities for use by all activities.

As direct2d,NAVAIR initiated a comprehensive tracking,
control,and support system to deal with the microcircuit cbso-
lescence problem. The prbgram was daveloped by the NaVal
Avionics Center (NAC) in Indianapolis,‘Indiana\and is identified
by the acronym COMPRESS/IMPACT which stands for COMmercial
PRoduction oi Electronic Solid-state Systems Impact of Micro-~
circuit Part Obsolescénce on Avionics Critical Technology.
[Ref.2:p.10]. The COMPRESS portion of the program relates to
engineering and application controls for new technology and is
Lryond the scope of this research. The IMPACT portion of ﬁhé
program is direétly relevant to the program objectives and
NAVAIR responsibilities concerning production support.obsoles—

cence problems, and provides a process to interact with IC

‘manufacturrers, formalize an impending obsolescence problem

24
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notification system, identify microcircuit .components in all
NAVAIR weapon systems, and determine and analyze appropriate
alternative solutions.

The IMPACT portion of the program relates to configuratioh
t;acking and intégrated circuit obsolescence warning notices.
NAC accumulates data concerning technology types, suppliers,
nurber of types; part numbers, and quantities of each type pre-
sent in each weapon replaceable assembly in NAVAIR weapon sys-

tems. Thisdata is entered into the IMPACT high technology

‘data base. The data interrelate as much as possible to assist

with the determination of which weapon systems are affected by
the obsolete microcircuit. [Ref. 2:p.‘12]

"NAC personnel maintain close liaison with microcircuit pro- -
ducers, and attempt to ensure that NAC is notified if plans
have been made to stop_producingla particular microcircuit.
When informed that this situation will occur, NAC compiles as
much information as possible about the affected microcircuits
by searching the data base to deﬁermine‘which subsystems are
affected,and then issues a standardized notification to affected
users identified through the data bhase search. [Ref. 2:p. 14]

Two basic types of notification are issued, IMPACT Warnings

_ahd IMPACT Alerts. If the producer is not the liast known source,

IMPACT Warnings are issued to program and logistics ﬁanagers

to vreport equipment and systems which use the microcircuits

terminating production. If the microcircuit producer terminat-

ing production is theé last known source for the item, NAC issues

25




an IMPACT Alert to NAVAIR, NAVAIR field activities, NAVAIR
contractors, the Defense Supply System and all other interested
personnellidentifying the specific impacted equipment. [Ref.
13] IMPACT Alerts are most relevant to the scope of this
researoh.

NAC's policy of‘closely interfacing with all avionics micro-
circuiﬁ producers onsures that the producer'includes‘NAC when
notifying customers of production termination plans.. Since
NAC and the customers learn of the manufacturor's decision at
the same time, the IMPACT Warning or Alprt lags the initial
producer notification by the amount of time sufficient for NAC
to search the data base and compose the letter. The issuance
of the Warning and Alert notices signifies that the Government
is aware of the problem and has used the comprehensive micro-
circuit data base to identify éffected equipment and users.

The NAC notifications may reach customers and users unknown to
the orlglnal producer, and provide application data relevant
to the situation which the orlglnal producer would not possess.

The prime contractor may receive word of the obsolescence
problem from an affected subcontractor and begin work on the
solution prior to receipt of tho IMPACT Warning or Alert, and
may be able to resolve the problem,without elevating it to
higher visibility. For example, it may be possible to con-
vince the producer to coatinue production, identify a substi-
tute, arrange to produce the product intérnally, or identify

and' initiate procedures to contract for the requirement with
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- another source. However, if the producer is the last source,

there will be no other sources. The prime contractor may
elevate the problem to the NAVAIR program office which should

have been alerted to the problem by the IMPACT Alert. The

program office utilizes technicad, logistics and contracting

resources within NAVAIR to analyze the problem,'and-cons;ders

the prime contractor's recommended solution prior to‘making a

S TS~

decisiecn.

D. CONTRACTOR PROCEDURES : i

For the purposes of this research, the procedures that
Grumman Aerospace Corporation uses to analyze obsolescence
s alternatives were examined. F-14 avionics reflect 10-15 year .

X

old designs which are directly affected by potential production

2 A

line shutdown caused by the microcircuit obsolescence problem.

R
Ve v |

Grumman receives 40-50 IMPACT Warnings and Alerts per year and

et
' 4

approximately 25 parts per yéar affect the F-14 avionics.

o

[Ref. 8] The thoroughness of the analysis is frequently

affected by the amount of time between the producer's notifica-

A

tion and the established date for the last buy. There may not
be enough time to engage in comprehensive analysis. A short
time period in which to respond affects the‘time available to -
effectively [Ref; 8l:

1. Perform the impact assessment,

2. Determine the preferred alternative,

SRR PRSI

3. Formulate a well thought-out recovery plan.
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Acting within these typical time constraints, Grumman
has a plan of action for assessing the problem. The following
is paraphrased from an inter-office memorandum [Ref. 1l4:p. 1]:

1. When notification is received that certain electronics
" components vendors will not produce parts after a speci-
fied period of time, and lower-tier subcontractors have
"exhausted all internal resolutions to the problem
without success, Procurement shall identify the problem
for action. ‘

2. "Engineering and Integrated Logistics Support (ILS)
shall conduct independent investigations to determine
‘if alternate souvrces or equivalent parts exist." 1If
alternate sources or suitable substitutes are found to
exist, engineering changes to accommodate the new
components will be initiated.

3. If no alternate sources or eQuivalent components can
be identified, the meric of redesigning the systems
affected by the obsolete component will be investi-
gated, as well as the feasibility of proceeding with an
"end-of-life" inventory prccurement of the affected
components [Ref. 1l4:p. 2].

An examination of the foregoing procedures reveals that the
prime contractor's procedures are designed with two objectives
in mind:

1. - Resolve the problem at the lowest sub-tier level possible,

2, 1Identify a solution which will least affect time, cost,
and system configuration.

Pricr to 1dent1fy1ng the problem for prime contractor action,

Grumman management personnel ensure that attempts have been

made to resolve the problem at the subcontractor level most
directly affected by the obéblescence problem. When the prob-
lem is elevated to the prime contractor level, efforts are first
made to identify alternate sources or‘suitable substitutes. The
last options considered are system fedesign to accommodate

the use of alternate components and end-of-life buyout. This
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alternative consideration sequence matches increasing concerns
regafding time, cost, and system configurafion which are dis-
cussed in detail in Chapters IV and V of this research.
Recommendations to proceed with an alternative involving
additional funding or configuration éhénges must be'provided

to NAVAIR for use in making the final decision [Ref. 15].

E. RESOLUTION ACTIONS

The selection of the most éppropriate alternative for re-
solving each microcircuit obsolescence'pfobiem involves the
consideration of recommendatiéps froﬁ both the prime contractor
and organizational components within NAVAIR. Grumman submifs
the récommendétions'to the program office, énd the technical,
logistics and contracting areas of NAVAIR coordinate internally
to decide upon the best 'course of action. Alternatives range
from ar?anging for the priﬁe contractor tb pfoduce the item to’
utilizing of developing Government in-house manufacturing capa-
bilities. The most frequently suggested options for quick‘ |
problem resolution are buying out quantities expected to be
needed for.the life of the syétem, and redesigning to ﬁccommo-
date the change. ' Other options requiring more leadtime include
emulation, compétition, and development of an alternate source.
[Ref. 16i

The reméindér of this thesis will discuss each oflthese
alternatives in greater dgtail by highlighting advantages;

disadvantages and considerations typically associated with each
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option, and presenting a decision process for selecting the

best alternative.

F. SUMMARY

The problems éssociated‘with obsolescence most relevant
to production concerns were identified as inadequate communi-
cation regarding notification of production termination, .
insufficient time to conduct an analysis of the alternatives
prior to the "last buy" opportunity, poor visibility of com-
ponent composition, and uncertainty as to the system impact
of each obsolescence situatiop. As the designated lead systems
command, NAVAIR established a program entitlea COMPRESS/IMPACT
to foresee, mitigate and resolve obsoleséence problems. The
IMPACT po;tion of the program provides for liaison with vendors,
the establishment of a comprehensive data base, and user noti-
fication of pfoduction termination and impacted systems and
equibment. At the time each obsolescence problem océurs,
alternatives for‘reso)ving the problém are identified,,analyzéd
and implemented before the system production line is forced to
shutdown. The prime contractor either resolves the problem
internally, or conducts as much analysis as possible prior to

élevating the problem to the program manager's level.
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IV. DISCUSSION OF ALTERNATIVES: SOURCE
SOLUTIONS AND ENGINEERING SOLUTIONS

A. INTRODUCTION
This chapter and the following chapter are intended to
provide a discussion and analysis 6f the most relevant alterna-

tives available to the program manager when the last known

source reveals plans to discontinue production. Alternatives

presehted in these‘chapters are those which can be chosen. at the

time the problem actually occurs. For discussion purposes,

they are grouped into four categories:

1.  Source|So1utibns
a. original producer
b. contractor find another source
c. Government find another source’
d. developmént oY new source |
e. specialty house
f. 1in-house production
2. ‘Enqineering Solutions
a, substitution
b. emulation
c. redesigh
3. SYStém‘Solutioﬁs

a. Navy supply system
b. cannibalization.

4.  Stockpile Solutions

31
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a. buyout production life-time quantiﬁy

.b. buyout until redesign

c. buy sémi—finiéhed product
Each category is organ;zed as a four-part section.. The alterna-
tives are identified and discussed in the first twec parts with
particular emphasis placed upon the pérspectiye most useful
to the contracting officef, For example, the section on stock-
pile solutions focgses upon actual contracting problems encoun-
tered in the buyout érocess. The third part of each section
examines felevanﬁ factors to be considered in assessiné each
alternati&e and‘the fourth part concludes the section by sum-
marizing advantages and disadvéntages associated with the

alternatives. The discussion of categories has been split

~between two chapters because the first two categories are closely

associated with the contractor's decision making process (with
the exceptions of competitive procurement, and Governmental source

development and in-house production), and the last two categories

. are generally resolved at a Governmental level.

B. SOURCE SELECTIONS

1. 1Identification
‘a. Continué with . Original Producer
The impending.disruptionlof broduction iine'processes‘
will not occur if the original producer éan be persuaded to
continue producing the obsclete component. This alternaﬁive

involves finding out why the subcontractor plans to phase-out
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production, andlthen négotiating an agreement which will moti-
vate the subcontractor to reconsider plans to cease production.
b. Contractor or Government rind New Source |

The nature of compornent obsolescence generally
precludes the existence of other sources‘sihce obsélescence
is caused when the last femaining pfoducer ceases production.
An attempt to locate other sources may be succéssful if speci-
fications are relaxed or reduirements are modified. The search
for other sourcés is facilitated when the prime contractor has

originated the component specifications Lecause the prime

contractor is familiar with potential sources and can tailor

the contract specifications accordingly. If the Government
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has provided the specifications, the resolution will be ele-
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vatéd to the Governmental level and competition will be utilized.

c. Development of New Source

T
3.
v

'Develbping a new source is closely related to find-

P
S

a_n

Lk o
B

A ing another existing source in the sense that contract modifica~
N ‘ tions may be necessary to attract other producers. The source
NN ,

) "

;fg- can be developed by the Government or the contractor, though

I~ I\ ’

o it is assumed that Government funds will be used in either case.
47T d. Specialty House

AN

o . : .
Q}: , . Other sources may be discovered by seeking suppliers
:#fﬂ.' I . ) .

(7S , , who specialize in out-of-production components. These suppliers
iﬂ. genefally buy the completed components for resale, but may

' :. ' ) : ) ,

.:; manufacture as well as distribute obsolete parts.

> 4 ) .

A : :

;j- d. In-House Production

&1 | | S

RSO ’ There are three types of in-house production:
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(1) Government Owned-Government Operated (GOGO) facilities,
(2) Government Owned-Contractor Operated (GOCO) facilities,
(3) Prime contractor developed in-house capability.

2, Discussion

Analysis of the source solutions category is suited to
progressive consideration of the various alternatives. Conse-

. quently, the alternatives will be discussed in the sequential
manner that they might normally be contemplated.

The obsolescence problem usually surfaces at a subtier
level and sach contracting tier attempts to resolve the prob-
lem before élevating it to the next higher tier [Ref. 17].
Upon encountering impending obsolescence, the affected higher-
tier contractor first determines why the subcontractor no longer
plans to produce the component. Macaruso identifies the most

. common reasons as [Ref. 10:p. 50]:

"a. Lack of a cohesive manufacturing standard for military
integrated circuits. Rigorous screening standards
often represent the only difference between commerciczl
‘and military products. These standards make it diffi-
cult for IC mikers to automate processes and techniques,
and sometimes result in separately maintained military
and commercial prcduction lines.

In a typical setting, a manufacturer [offering] 600
generic designs finds it necessary to create more than
100,000 unique part numbers just to account for differ-
ences in screening demanded by various military customers.
b. 1Inability to justify continued productlon of circuit

~designs which are totally obsolete in the commerical
sector.

Methods to motivate the subcontractor to continue pro- !

duction include relaxing screening requirements and providing

monetary compensation. Many military specifications and
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regulatory controls are based upon older technolcgy and have
not been updated to deal with integrated circuitry. [Ref. 2:
pP. 16] The contracting officer may find that it is possible

to relax certain screening requirements or specifications to
allow the subcontractor to match his defense work more closeiy
with commercial production. If the subcontractor's rationale
for discontinuing production reflects concern with producing

' uneconomicalvolder technology, it may be possible to convince
the subconﬁractor to coptinue production by offeriné increased
payment for.perpetuating older technology. The additional cost
incurred as a result of this decision could be considered
temporarily acceptable if the feason for convincing the subcon-
tractor to continue production is to allow time to explore

less éostly, more permanent solutions. |

If the original supplier will not continue to produce

the item, the next logical step is to search for other existing
sources. According to a NAVAIR engineer} the prime contractor
is in an excellent position to do this because of extensive
familiarity with fhe industry and the exister.ce of internal
investigativevmethodology [Ref. 18]. Research conducted at
NAVAIR and Grumman has indicated that the sub*ier contractor
most directly affected by the impendirng obsolescence generally
initiates the search fof another source, especially if contrac-
tual agreements exist to provide the component to ﬁhe next -
higher level. Lack of success in locating a sﬁitable source

causes the problem to be elevated to increasingly higher contract
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management levels where consideration is given to relaxing
specifications, modifying the requirement, or developing a
new source.
In tdday's précurement environment, compétitidh must
be utilized when the obsolescence'problem,feaches the Govern-
mental resolution level. Initially, there may not be any
sources willing,to compete for the réquirement since only one
manufacturer is curréntly producing the component. ‘The Govern-
ment can still find ways to stimulate c¢ompetition by circulating.
a technical data package; .specifying a form, fit and function
application; or modifying the requirement to accommodate pfoducers
who could compete if particular modifications were allowed.
in spite of creative efforts to stimulate competifion,
industry attitudelconcerning the advisability of producing
obéolete technology'may become an unsurmountable impediment to
finding or developing a new source. As part of his memorandum
accompanying Recommendation 32 of the Acquisition Improvement
Program (AIP), Deputy Secretary of Defense Carlucci said that
competition [Ref. 19:;5. 10] :
reduces the costs 0f.needed'supplies and services,
improves contractor performance, helps to combat rising
costs, increases the industrial base, and ensures fairness
of opportunity for award of Government contracts.
However, a general conclusion.d;aWn from the research
of Professors Greer and Liao is that when induétry is prosper-
ing, attempts to stimul;te competition do not necessarily reduce
costs because the contractors are nét “hungry" fof any type of

related work and prefer to selectively pursue desired business
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[Ref. 20]. Producing obsolete technology might not appeal to
the majority of potential sources if economic conditions are
favorable. They may either refuse to compete for fhe reqﬁire4
meht, or demand monetary compensaﬁion not consonant with the

intrinsic worth of the component. These reactions undermine

expected benefits of competitibn, most notably reduced costs

and increased industrial base capability.

Other sources may also be discovered by seeking suppliers

who specialize in out-of-production parts, or by developing a
source of pfoduction either commercially or in-house. ‘Leopold
has found that suppliers specializing in discontinued parts are
experienc;ng a brisk business [Ref. 5:p. 43]. Rochester Elec-
tronics, Inc., for example, Currenﬁly maintains an in&entory‘of
over 40 million parts, and Lansdale Transistor and Electronics
manufactures and distributes obsolete items. To develop manu-
facturing capability, Lansdale éuréhased manufacturing and
marketing rights to logic parts which are still used in mili-
tary systems designed in the 1970s. FPurchasing arrangements
involve the transfer of the entire mask,

tooling and remaining inventory to Lansdale [Ref. 5:p. 43].
In-house production capabilities include current efforts by the
Naval Ocean Systems Center to set up a microcircuit production
line to reproduce certain types of industry production [Ref.
13].

3. Factors to be Considered

The attempt to convince theoriginal supplier to continue

production and the subsequent iook into the feasibility of
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finding other sources are generally the first steps taken in
attempting to resolve the impending obsolescence problem.
Personnel interviewed at both NAVAIR and Grumman agree that this
approach causes the least disruption to current procedures,

but also acknowledge the difficulty inherent in finding another

source since the manufacturer causing the problem is generally

the last in the field. ‘In.determining whether the search for

.another source will be successful or is worth pursuing, the

following factors are relevant to the decision. Factors are
restricted to "within category" analysis, andlére,oriented
toward production line considerations. Chapter VI of this study
will present factors relevant to "between category" analysis.
The factors have been divided into four sections:
a. Source Motlvatlon
(1) quantity required
(2) duration of éroduction
(3) design stabilit§
b.. 5peéification Problems
(1)' complexity .Z system
(2) component composition
(3) proprietary data righfs
c. Affect on System .
(1) configuration
(2) test equipment
{3) 1Integrated Logistics Support (ILS)

" d. Other Considerations

(1) specialty house

38

o N “"”“" RAL IR ¥ S Y A ‘#"f"‘ "ﬂ.”“ CRCRERTA AT e S ST Nyt i e
.J!,k ( "C’q‘\f\h 1‘}- RN ‘&a\-‘f- Aoyl ‘L\ U..‘\ }k' \. LS L'\-‘. .y i{n;}l Y &l‘x"k:"‘l . ¢ I" R ,\"Q <. ?:*u « \" . -:'4’1':"( PR RS




(2) in-house production

(3) time
. (4) cost
The factors in the first section relate to concerns which might
be usad to favorably motivate current or cther sources to pro-
duce the obsolete component. Factors in the second section
ﬁighlight contractual considerations which might be potential
problems if not effectivély considered before a decision is
made, and the third section idenfifies factors which relate to
the actual wéapon system and the test and support environments.
The fourth section considers the existence or feasibility of
particﬁlar alternatives and concludes with a discussion of,time
and cost considerations. For convenience of discussion, factors
are occasionally combined.

One factor which normally would be considered in the
analysisyéf all four categories, type of,teqhhology, is limited
in influence by the scope of this research. As described in
Chapter II, the product life ‘ycle moves predictably from state-
of-the-art to mature to old‘téchnology. Concurrent with the
technology evolution is tﬁe progression from many manufacturers
producing state-of-the?ért components to fewer manufacturers
producing mature‘technology ¢ mponents to no hanufactureré pro-
ducing old technology components (unless they are Specifiéallyl
: in business to specialize in old.technoldgy) {Ref. 16]. The

scope of this research is'liﬁited to situations in which the

last known source announces plans td,phase—out production of a
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particular component. At that time, it it still within the
éapabiiity of other manufacturers to produce the .omponent
though they may have shifted resources to accommodate more
.current technology. 'The problem faced by the contracting offi-
cer is not whether existing manufacturers can produge'the com-
ponent, but why they are not interested in producing it. The
type 6f techno;ogy germane to this research is mature technology
rapidly phasing into old techno;ogy. |

a. Source Motivation

(1) Quantity Required and Duration of Production.

Macaruso states that given the choice between a commercial
opportunity with a 20 million unit per year potential and a
custom military design worth a 100,000 unit potential, it is
not difficult for the manﬁfactuxzr tc decide whose requirements
to produce [Ref. 10:p. 50}. This statement provides a compari-
son between the military and commercial IC market opportunities
when state-of-the-arf technology is at its peak. Consider the
situation when the marufacturer no longér has the commercial
market, but the need to produce IC components for military fe—
quirements éontinues. In this situation, quantity may not be
as impottant to the manufacturer as ihe amount of’monetary com-
pensation since the quantity of microcircuit components tra-
ditionally procured by the military has seldom been significant
in relation to the manUfac;urer's commercial business [Ref. 6:
p. 8}. The éuantity and duration of production could affect

the manufacturer's motivation in two ways:
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(a)  The larger the required quantity and the longer the
period that the quantity will be required, the more
likely that a manufacturer will accept the commitment
to produce the component. [Ref. 19:p. 16]

(b) The smaller the quantity, the shorter the period it
will be required, and the higher the compensation, the
more willing the manufacturer will be to produce the
component. [Ref. 16] '

The first reaétioh takes into account the typical considerations
manufacturers think about prior to production commitment (suffi-
cient quantity, guaranteed business), while the second reaction

consi@ers aspects peculiar to the obsolescence problem, most

notably the reluctance to be committed to the production of

‘ obsglete'technology for an extended period‘of time. If the

manufacturer reacts in the latter manner, the contracting

officer could use the additiénal time gained from the short

" period of low quantity production to explore other alternatives.

(2) Desiygn Stability. The assurance that the sys-

 tem and component design will remain stable will be a positive

consideration when the manufacturer is making a decision whether
to continue or to commence production. If the manufacturer

knows that the Government has no plans to discontinue producing

the weapon system using the component and that the subsystem

will also remain unchanged, the manufacturer will feel confident
that the requirement is‘virtualiy guaranteed on a longterm basis.
b. Specification Problems

(1) Complexity of System. The contracting officer

will encounter increasing difficulty ensuring that contract

specificavions are adequate while seeking other sources or
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developing a new source if the composition of the coméonent
or tﬁe system with which it interfaces is complex. Modifica-
tions to requ;rementg or the relaxation of screening requirements
could involve extensive and time-consuming investigation prior
to impleméntation, the inténtion to rely upon form, fit, and
function applicatioﬁs or dependency upon technical data packages
‘ may be overly optimistic if tzchnological "know-how" cannot Ee
successfully transmitted through written documentation, and
in-house production capability may not exist or be too costly

to develop if the component is éarticularly unique.

(2) Comporent Coﬁposition. It may not be possible
to determine‘the composition of the obsolete component. Plans
to use competition may be imperiled if the design data package
does not exist or is not updated. The component may also be
composed of various hybrids, each with unknown individual com-
ponent compositions.

{3) Proprietary Data Rights. 1If the design is

based upon privateiy—funded research and development, the
developer may be reluctant to release the design [Ref. 19:
p. 17}. This will cause problems in competing the requirement

if the technical data package approach is to be used. The

developer may be wiiling to release thetechnical data rights,
but at an unreasonable price that the Government cannot justify. !
c. Affect on System _ ' o

(1) Configuration. Configuration control involves

the systematic evaluation, coordination, and approval or dis-

approval of proposed changes to the design and construction of
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an item whose configuration has been formally approved [Ref. 21:
p. 40). When modifying the vrequirement so that sources will

continue production or become willing to commence production,

" configuration changes will have to be considered. Also, con-

figuration changes may be vnintentionally implemented if the
winning contractor misinterprets the requirement.

(2) Test Equipment. An IC produced for the mili-

tary must "survive a punishing set of mllltary screening re-

quirements, then a second set of incoming tests when it arrives

'at the factories of most military prime coptraétors" [Ref. 10:

p. 53). Modifications to screening requirements and specifica-
tion changes may limit the usefulness cf currently used test
equipment.v Consequently, it may be necessary to develop or

procure new test equipment to accommodate the combonent

modifications.

(3) 1ILS Support. Macaruso states that the product'

aging cycle creates hezdaches for loglstlcs managers who main-
tain military electronics systems. *Since the military demand
cycle is often odt of sync with the product life cycle . - . the
DoD often needs'a chip after it has disappéared from the commer-
cial market" [Ref. 10:p. 51). These headaches will be intensi-
fied‘by modifications intended to encourage other vendors to

compete for the requirement because logistics managers will be:

‘responsible. for supporting the newly designed system as well

as the original system.
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d. Other Considerationr

(1) Availability of Specialty House. If the com-

ponent is carried by a specialty house, the most feasible

short-term action may be to buy a specified quantity to allow

;;_2 ' time to consider longer-term solutions. Tﬂe quanﬁity onhand

ai at the specialty house, as well as the existence of other buyers
-g} must be ascertaxned in order to know how long the supply will

&; | . last. There will not be a warranty 1f the specialty house

i does not manufacture the item, and. it may be impossible to

i: | ascertain the reliability‘of purchased components without testing
&

each one individually.

(2) In-House Production. The existence of GOGOs,

GOCOs, and'prime contractor fébrication}capabilities should be
investigated as well as the feasibility of setting up specialized

Government or contractor production facilities. -These facilities

R YWY HH XS

could be regarded as either short- or long-tefm solutions to the
problem. As a short-term solution, production could be terminated
when efforte to redesign the subsystem to accommodate current
techﬁoiogy have been completed. As a long-term solution, ehe

use of Government-funded production facilities will impede the
eomponent's inevitable decline into obsolescence. Since this
alternative is usually costiy and ensures a permanent suepiy

of certain obsolete components;'the contracting officer must

ensure that the design is stable and that the components will

ST FROPAC R T S A IRIET " e

be needed in sufficient quantity and for a long enough period

of time to justify the expense and use of the facilities for

this particular purpose.
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(3) Time. The time period between notification

and actual production shutdown will influence the method used’

SO SO,

to search for other sources as well as the decision whether or

not to use in-house production capabilities. It may'be possi-

ble to convince the source to extend the time‘pefiod until

I
g SEAARSS

alternatives can bhe fully investigated. Alternatives which take

.‘u

1 » o |

o the least amount of time are continuation with the same source
-

>

at An ihcreased‘price and the prime contractor's search for
other sources. If the original source agrees to continue pro-
duction, negotiation of the additional compénsation could ﬁe

. quickly accomplished. If modifications to screening requirements

‘are involved, lengthy research and configuration approval

LA AN N N S R

v

processes may be invoived. The prime contractor's search for

v w w .
304

other sources will proceed more quickly than a Governmental

»
'

search because the prime‘COhtractor can rely upcn knowledge of
the industry and pre-established relationships with potential
sources wheréas the Government is réstricted to formally adver-
tised procedﬁres. The in-house production alternative may be
the most time-consuming of all since feasibility research and

the modification or construction of production facilities must

(MO AR RN S PRI

be accbmplished.

{4) Cost. Consideration of costs to be incurred
as a result of the source selection decisions depends to a

large extent upon the nature of the particular alternative and

TR T O AR

the combination of actions required. For example, continuation

with the same source may simply involve additional monetary
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incentive, or it could involve éosts associated with modifica-
tions necessary to influence the vendor to continue production.
Modification costs will include changes fo test equipment which
may have to be redesigﬁed to accommodate the component modifi-
cations, the cost of publications changes to document confiéura-‘

tion changes, and recurring and nonrecurring costs associated

.with the actual modification. Qualification costs are usually

necessary when another source is selected, and nonrepurring

pasts as well as qualification costs are involved with developing
a new soﬁrce, especially if the new source designs the required
component. Use of competition may require the procurement of
proprietary data rlghts, and the costs of Ln—house production
capability could rangé from modification of existing facilities
to complete construction of new'facilities.

4. Advantages and Disadvahtages

The advantages of seeking to maintain the same source
or of finding other sources include:
a. Continuation with the same or slightly modified technology,
b. Allowing time to'prépare for a long-range solution (i.e.,
redesign, development of in-house or commercial production
capability).
The disadvantages include:

a. Cost of financially incentivizing the existing source,

b. ‘honrecurrlna costs and quallflcatlon expense involved
with selectxng a new source,

c. The availability and cost of proprietary data rights,
d. Contract specification difficulties due to uncertain com-

ponent c¢omposition, and/or outdated or non-existent
data packages,
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e, Possibility'of intentional or unintentional configura-
tion changes.

-

C. ENGINEERING SOLUTIONS

1. Identification

a. Substitution
The attempt to replace the obsolete coméonent with
one which performs the same or similar function.
b. Emulation
Process of producing electronic items which will
perform the same function asvthe discontinued item with the
same form and fit [Ref. 22]. There are several types of emu-
lation. The first concerns the development of a new integrated
circuit device that can be mask-programmable .to replace the

obsolete function in technologically obsclete devices. Another

- type of emulation involves redesigning and replacing obsolete

components on one printed wiring board with a new board con-

. taining components with new technologies so that the second

board is form, fit and functionally identical to the first.
A third type of emulation inVolves hybrid microcircuit technolo-

gies to be used to provide form, fit and function replacement

-parts [Ref. 2:p. 17].

c. Redesign
Changing the desigﬁ of either the obsolete componeﬁt
or the subsystem with which it interfaces to alléw the intio-
duction of technology considered more enduring tlan the obsolete
technoloéy. For the purposes of this résearch, the term "rede-

sign" will refer only to subsystem redesign, since component

._-. >
2ol




bt R R i g e R . TR s P X S s e~ JER TN gy B MLl e, o

W MR et e etet
.

redesign essentially resolves the obsolescence problems by
introducing new technology and requires the adaptation of
system interfaces to the design. |
2. Discussion

Configuration control involves the systeﬁatic approval
or disapproval of proposed changes to the design and construc-
tion of an item whose configuration has been formally approved
[Ref. 21:p. 40].  Analysts seeking a solution to the obsoles-.
cence problem want to cause as little disruption to the affected
system as possible. Therefore, the thought processes involved
ih an analysis of éngineering solutions progress logically from
changes which least affect system configuration to those thch
Imost affect configuration. Methods of résolving the obsoles-
cencé probiem having the least affect on configuration‘include
substitution and emulaticn. Engineering personnel interviewed
at NAVAIR and‘Grumman concur that the first engineering reaction
to an obsolescence problém is to investigate possibie component
substitutes. If no substitute is available, emulation miéht
be considered next [Ref. 2:p. 17]). Though an ihtriguing and
promising idea, NAC personnel acknowledge that avionics emulation
has not been used with any substahtiai amount of success to date

[Ref. 13}. NAC resources are available to assist with identi-

fying substitutes for microelectronic components or detérmining

|
the feasibility of emulation. The Navy Program Manager's Guide ‘

lists Navy-sponsored research laboratories, areas of research
concentration, and procedures for tasking the laboratories to

. assist with particular problems [Réf. 23:pp. 2-18}.
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If substiputes cannot be found and emulation is not
technically or econcmically feasible, redesign to accommodate
newer technology becomes a viable technical alternative to con-
sider. Redesign will affect configuration and requireé for-
malized ddcumenfation. Accounting for configuration changes
is accomplished thrbugh the use of Engineering Change Proposals
{ECP). . There are two types of ECPs: Class I and Class II.

An engineering change is classified as Class I.whenlthere is
an effect on the funétional configuration identification, the
product configuratioh identification as contractually speci-
fied, and/or technicai fequirements contained in the product
configuration identification.  These technical fequiremenfs
include performance outside stated tolerance, interface charac-
teristics , and reliability, maintainability, and survivability
outside,staﬁed tolerance. ([Ref. 21:p. 44i A mbre complete
listing of the elements within Class I classification categories
can be found in Hallums [Ref. 21:pp. 44-45]. An éngineering
change is classified as Class I1 when it‘does not fall within the
definition of a Claés I change. Examples include a change in
documentation (cofreétion of errors, additioh.of clarifying
notes), and a changg in hardware (substitution of an alternative
material) which does not affect the factors listed under Class
I. [Ref. 21:p. 45]

| NAVAIR personnel interviewed stated that Class 11 changes
can be made at the contractor level, are relatively inexpensive,

and the least disruptive to overall system considerations. A
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Class I change, on the other hand, involves'significant expense,
impacts c¢onfiquration dramatically, and is time-consuming to
approve and implement. [Ref. 16]

3. Factors to be Considered

Factors applicable to the analysis of engineering solu-

I

tions are identical to those involved with'source solutior
decisions because a relevant option in source solution anaiysis
involves modification of ﬁhe component's or subsystem's charac-~
teristics to maintainlor stimulate interest in the production
of obsolete technology. However, alternatives within the
enginéering solutions category are lesssensitive to manipulative
tactics than.those within the source solution category. For
example, the source solution alterna;ives can be made viable
by financially motivating manufacturers to. produce obsolete

f‘ B N . technology, relaxing screenihg requirements, or implementing
amenable modifications, wheréas, in the case of engineering

alternatives, a substitute is or is not available and emulation

Ly
.

is or is not feasible. There is no way to change these basic
N . ,
tjé technological limitations. Consequently, the factors have
e : , ,
Aa been divided into two sections:

a. Limitations upon Alternatives
(1) quaﬁtiqy ‘
(2) design stability
(3) duration of production
' (4) complexity of system

{5) composition of comrponents
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(6) proprietary data rights

(7) time

(8) cost

b. Effect on System

(1) configuration

(2) test equipment

(3) 1ILS support
Factors inciuded in the first section represent limitations im-
posed upon parﬁicular engineerihg alternatives due to the nature
of the component or situation. Effects upon the system and
support environmént are iﬂcluded in the second section. Since
;he choice of a specific enginéering alternative is fairly
rigidly controlled by circumstance, the applicability of. particu-
lar factors to the most relevant alternatives will be discussed
in narrative format under the appropriate heading.

a. Limitations upon Solutions
As noted previously, the technology relevant to

this discussion is limited by the scope of this research to
mature technology which is rapidly‘phésing into 014 technology.
At the point in time when analysis of various available alterna-
tives commences, one source still exists and other sources have
just recently phased-oht‘production of the affected component's
technology to concentrate on state-of-the-art pursuits.
Impressions derived from interQiews arelthét the existence of
one remaining source and the fairly recent participation of other

sources in the production of the obsolete technoloygy provides
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morevopportunities‘to identify substitutes or to develop
o "~ emulation capabilities than if old technology were involved.

The availability of substitutes will depend upon the
complexity of the system and componént composition.l Tﬁe more
complex the system or varied the component composition, the
more likely that a substifutg will not be found to match the
required function, or emulation will nét be technologically
possible since there will_be too many,desién and,performancé
variables [Ref. 16]. It may be necessary to purchase proprietary
data rights to determine the actual comporent compos;tion. Emu-
lation will prove particularly costly and‘time-consuming if
techniques must be developed for individﬁal applications.

Accord;ng to the NAC obsolescernice brochure, rede-
sign of the sgbsystem to accommodate new technology should be

.the‘laét alternative selected after attempts to find substi-
tutes have féiledland emulation has been determined techno-
logically or economically notffeasible‘[Ref. 2:p. 171. The
reasons are that redesign is time-consuming, costly éﬁd affeét%
the system configﬁration. Before deciding to reaesign, long-
range system‘plans such as.quantities required; dufation.of

L ' production, and design stability must be consideréd. If the
system design is stable and e#racted to be in prodﬁction for the
foreseeable future, substitutes are not évailable, and emulation
is not feasible, iedeéign may be the only option which will
guarantee the perpetuatioﬁ of the system.

The time available before production shutdown will

influence the amount of research effort which can be accomplished.
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A check for the availability of substitutes can be performed
relatively quickly compared to the time it will take to emulate
or redesign the component or subsystem. Cost will depend upon
the alternative chosen and thevcombination of actions required.
In general, substitution will be the least costly since the
substituted component will interface Qith the same subsystem
as the obsolete component, and redesign of the subsystem will be
the most expensi?e since interfaces and publication changes ére
affected. The cost of emulation varies with the chosen appli-
cation and availaﬁility of techniéués but emulétion'thrcugh
redesign is considered "too costly to serve as a new source of
discontinued parts" [Ref. 5:p. 43].
b. Effects on Systems.
Initial attenpts to use substitution and emulation

are motivated by the desire to disrupt system configuration

as little as possible. Progression from substitution and emula-

tion solutions requiring no interface modificatinns, to the need

for slight interface quifications to fuli-iledged subsystem

redesign to accommodate new cechnology results in increasingly

major effects upon system configuration. Requirements for
configuration change approval, publication changes, and the
adaption of system test equipment to interface with the rede-
signéd subsystem must be met, and logistics support becomes
increasingly complex. If the decision is made to retrofit the
change; plans must be made to chanée‘the designs of all exist-

ing subsystems. A decision to forward fit the change will
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result in the need to support the subsystems currently opera-~
tional as well as the subsystems incorporating the desigh

change. [Ref. 15]

4. Advantages and Disadvantages
The advantages to engineering solutions include:

a. Continuation with existing subsystem configuration if
use substitution or emulation,

b. Redesign will result in the devélopment of a system
using more enduring technology than the replaced
obsolete technology.
The disadvantages include:
a. Configuration changes to component when substitution
or emulation are used, and configuration changes to the
subsystem when redesign is implemented to accommodate
different technology,
b. Costs of emulation and redesign,
c. Time it takes to emulate or redesign may cause problems
with production line continuity. .
D.. SUMMARY
Categories discussed and analyzed in this chapter have been
identified as Source Solutions and Engineering Solutions. They
"have been grouped into one chapter because most of the alterna-
tives within both categories are initially analyzed and some-
times resolved at the contractor level. For example, the‘
decisions to continue wi*h the éxisting source, find.anothef
source, identify a suitable substitute or initiate a Class II
engineering change are often made by the prime contractor.

Other alternatives are significantly analyzed at the contractor

level'prior to elevation to the program manager. The next
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chapter will focus upon categories of alternatives whose nature

forces immediate elevation to the Governmental level.
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V. DISCUSSION OF ALTERNATIVES: SYSTEM
SOLUTIONS AND STOCKPILE SOLUTIONS

A. INTRODUCTION

This_chapter is.intended to discuss and analyze the system
and stockpile solutions to the ohsolescence problem created
when the lést known soﬁrce for a particular”compdnent plans to
cease production. Each solution category is divided into four
sections: Identification, Discussion, Factors of Considera-
tion, and Advantages and Disadvantages. Though initially

considéred at the prime contractor level, alternatives within

"2 IR CKAAA I v ¢ N X R NP Y £ )

each solution category are ultimately resolvable at the GoVerné
ment level. System solutions require the use of Government
éssets, and stockpile solutions rely upon the availability of

Government funds.

et LY.

B. SYSTEM SOLUTIONS

1. 1Identification

- a. Cannibalization

5 In the context of this research, cannibalization is
! the process of taking components or subsystems needed for pro-
; duction from an existing system with the intention of using

N the cannibalized items to prevent production line shutdown.

! b. Navy Supply System

- When a weapon system is ‘placed into operation, pro-
f visioning and inventory controlling mechanisms within the

{

R supply system ensure that an appropriate number of system spare
:3, .
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parts will be onhand to support the system during its life.
Production requirements are satisfied separately through contrac-
tual arrangements with vendors. The ﬁavy supply system alterna- .
tive involves using supply system assets to suppc:t productioh
rsquirements.
2. Discussion

When faced with an 1mpend1ng obsolescence problem and a
very short timeframe within whlch to react, the optlons of
cannibalization or usxng the supply system assets may appear
attractive., If the urgency 6f the situation is such that vir-
tually no time exists to explore other alternatives and the
production line is in imminent danger of shutting do' - without
the required component, tﬁere is‘justification in investigating
the use of these alternatives [Ref. 15]. however, personnel
interviewed‘stress that these two solﬁtions do not solve the
problém satisfactorily and‘ére useful only as very short-term
solutions until thprough analysis csn be performed to deter-
mine a more permanent resplution to the.probiem.

3. Factors to be Considered

Since system solutions are considered of short-term .
benefit and are selected quickly to satisfy an impending crisis
situation, factors considered prior to making the decisiqns are
relatively basics The following th;ee facto;s should be
examined prior to taking cannibalization or system solution
action:v |

a. Time before production is affected. if‘there is a

distinct possibility that the weapon system production
line processes will halt or be severely constrained
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without the obsolete component, locating and acquiring

a sufficient quantity of components may be the fastest,

way to prevent this occurrence. Satisfaction of

immediate production requirements will allow time to

consider more permanent alternatives. , .

b. Availability of components in supply system. System
stock must be checked to ascertain if the required
component is carried in the supply system. Problems
may be encountered from system stock managers who will
want to analyze the effect of reduced stock levels
on projected fleet support requirements.

c. Availability of sjstems to cannibalize. The term
"cannibalization” is generally construed to mean
cannlballzxng parts from the same organizational
unit's assets [Ref. 15]). Locating systems to canni-
balize may result in consideration of inopertrable units
placed in long~term storage, or units not under specific
organizational control. 1In the past, parts have been
taken from Naval Air Rework Facilities' (NARFs) dis-
assembled aircraft inventories, and replaced before
aircraft are reassembled.

Cannibalization and the utilization of system assets
are not normal procedures taken to satisfy production require-
ments. Consequently, there are no formalized procedures for

taking thics course of action. [Ref. 15] The program manager

must call upon "behind the scenes" management skills to accom-

plish either of these actions. Arrangements for component

payback will inevitabliy be involved.

4. Advantages and Disadvantages

The advantages to using cannibalization or system

assets include:

-a. Almost immediate access to urgenﬁly required componehts,

b.  Assurance that production line processes will continue .
until longer range solutions can be investigated. = |

Disadvantages include:
a. The fact that these solutions are short-term and do not

materially contribute to the resolution of the obsoles-
cence problem,
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b. Possible negative effect on the supply support system
by significantly reducing assets intended for fleet
usage,
c. Possible negative effect on fleet readiness by canni-
- balizing components necessary for operational availability.

Cc. STOCKPILE SOLUTIONS

1. Identification

A life-of-type buy is the one-time éurchase of enough
.items to completely support the weapon system fcr the remaining
life of ﬁhe system. It is more commonly referred to as a
‘buyout" (Ref. 24:p. 1]. Fcr the purposes of this research, thrée
types of bﬁyout are considered: buy alllantiqipated preduction
requirements, buy enough items to sustain productién until the
system is redesigned, and purchase the semi-finished product
with the intention of contraéting for final assembly as\néeded.

2. Discussion

’It'is the policy of the Department of Defense that a
life-of-type buy for a "quantity of secondary items no longer
to be nroduced shall bé madé only Qhen all other more economical
alternatives to a material éhortage or manufacturing phaseout

have been exhausted"” [Ref. 24:p. 1]. Interviewees stated that

CEEB S KRS v 8 R ST LS 0 OIS, Y 8 NS PN A RPN NIE S VAU R %y 2 R

reasons for this policy can readily be seen from nofing problems
faced concerning buyouts for production line sﬁpport. These
inclﬁde the following itehs. |

"a. Estimated Quantities

The DoD as a whole has not demonstrated 'a consistent
capability for accurately determining life-of-type buy
requirements within the time limits imposed by manufac-

turers' phase-out decisions. . . . Contributing factors

include the lack of comprehensive end item application

data and the difficulty in predicting equipment life. [Ref. 17:
p. 5]
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Estimating production requireméntS‘is based primarily upon the
Five Year Defense Plan (FYDP). With the exception of multi-year
procuremeﬁt, firm contracts for requirements are annual so e#act
quantities are known only 'on an annual basis. For these reasdns,
estiméting how much to buy to satisfy production requirements
for.a’system cannoi be exact and this‘potgntial for waste is
cited as a reason for analysts to seek other more cost-effective
so;utions. [Refﬁ 24:p. 2] |

b. Government Furnished Materials (GFM) and Storage

To avoid the overhead added to buyout quantities

when th? prime contractor purchases the gquantities through
several tiers of subcoﬁtractors, thelGovernment may decide to
"breakout”. the component from the contract and direc;ly buy
out the manufacturer. This action eliminates Government reli-

ance upon the contractor to manage the routine elements of

providing production support components, and generates manage-

ment, storage and warranty problems for the Goveérnment. For
example, the GFM must be provided to the contractof in guaran-
teed working condition at the right time and to the right place.
Since quantities may need to be stored for several years prior
to use, it may be difficult to ensure that the components are
good. Storage of microcircuits ﬁay create problems if con-
trolled environments are required. [Ref. 25]
¢. Funding . | |
Funding procedures for life-of-type buys are des-

cribed in the DoD instruction concerning life-of-type buys and
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require that the integrated material manager (IMM) fund the

A

: portion of the buy required for initial spares for replenish-

q ment stockage for the life of the item, and the end item program

% | manager fund tbe portion of the buy to be used as government-
furnished material (GFM) for new production of end items.

5 The end item program manaéer passes the funded requirement to the

§ IMM who includes these requirements in the system life-of-type

buy. [(Ref. 24:p. 2] The basic problem with this procedure

is that the program manager will not have funds specifically

pe ]

available for life-of-type buys because obsolescence problems
are unfunded. Budgeting for obsolescence problems would be an
admission that the potential problems were not foreseen in

the design phase.

The optimal point for addressing the problem is in the
equipment design stage. . . . The use of "preferred for
new design” parts and standard electronic functions con-
stitutes the most viable approach to avoiding obsolescence
problems by limiting the variety of electronic part

styles and types. [Ref. 7:p. 6]

o MR LA T TS RE DT

Telephone interviews with Naval Supply Systems Command (NAVSUP)

R A S\ Pl de M

management personﬁel revealed no sympathy for the obsolescenc=

predicament they believe could have been planned for during
the system design phase [Ref. 26]).
d. Prime Contractor Buyout
Many manufacturers give six months advance notice when
a product or product line will be discontinued . . . .
Research required to determine a means of support, along
with a cost analysis, cannot always. be compressed into
this timeframe. [Ref. 17:p. 69]
Procedures discussed in Chapter III require that the prime

contractor analyze the situation internally and present
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recommendations to the program manager. The program manager
ensures that contracting, logistics and technical personnel con-
sider all available information and determine the course of

action to be taken. Interviews with‘NAVAIR and Grumman per-

sonnel have indicated that if the‘program manager's decision

is not given to the prime contractor .prior to the buyout date,

‘ g' the priye w;ll reagt to protégt the production line by bgying~
e estima;ed quantities required for projected production requirements
i | ‘ and then request reimbursement. from the Government. Usually,
'% the prime contractor wil; plan for the funding to be coveredl
% in‘sgbsequent contracts; however, a change in Governmental
? requiréments may leave the.prime with excess quantities onhand.
g : _ Buyout for production support is a pérticulérly
% fertile area for ;he Government and the prime contractor tol
' ' face conflict over established obsolescence policies. This

<.

conflict is generated if the timeframe provided'by the manu-
facturer between notification and final buyout opportunity
is narrow. This section will focus upon production support
problems related to buyout by providing two examples when the
‘prime contractor bought out the manufacturer prior to receipt

of Government authorization. An example shbwing cooperation

s T S e D W T

between the Government and the contractor to resolve the prob-

st

lem will conclude the section.

(1) Example 1 Teledyne Systems Company. This

example is intended to illustrate why the prime contractor

felt the need to buy out the manufacturer prior toc Government

VOO ISR a2 e v Y TR
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authorization, how the requirements were'estimated, how the
prime contractor expected to cover the costs internally,

why the Government ended up feimbursing thé prime conﬁractor,
and specific problems which concerned the Government during
the reimbursement negotiations.

In 1984'Teledyne Systems Company notified Grum-
man that Motorblé, a lower-tier contractor, would cease produc-
tion of MSI dice needed to support Computer Signal Data
Converter (CSDC) production fo the F-14A. Grumman notified
NAVAIR of the problem, and ASO was aiso alerted by Teledyne.
Grumman commenced an in-house analysis of alternatives and

~consi 2rad: |
a. Procurement of MSI dice through alternaée soufces,
b. Replacement of MSI dice with eguivalent parts,

c. End-of-life procurement from Motorola, either by
Grumman or Teledyne.

Grumman internal‘memoranda stressed the need for more time

to thoroﬁghly analyze the alternatives, bu£ stated that enough
research was.conduéted to make the decision that the EOL‘buy
was the most préctical approach.

Not having received authorization from NAVAIR,
and concerned with the obligatioﬁ to stockhclders to ensure
production line continuity, Grumman auﬁhorized Teledyne to buy
anticipated FY 86 through FY 89 requirements. The Five Year
Defense Plan (FYDP) was used to estimate the quantities required.
Grumman incurred a $2 million termination liability which was

expected to be reduced upon receipt of the FY 86 F-14 Advance
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Acquisition Contract. 1In this case, Government reimbursement
would not have to be separately funded, but cnuld be included
in subsequent contracts. However, the number of F-14As required
wa§ subsequently reduced, and Grumman was left with more com-
ponents in inventory than would be needéd to satisfy produc-
tion requirements. Faced with a request to reimburse Grumman
for the entire amount, vaernmen£ negétiators were reluctant

to reimburse the entire amount since Grumman's buyout action had ’
no. been authorized by the program manager. The Government
preferred to‘pay for the MSI dice as they were used. Final
sectlement of the issﬁe resulted in Cfumman being reimbursed

for thg entire‘amounf, and the excess components blaced into

the Navy supply system, 'The action was considerea :0 be in

the best interest of the Government.

(2) Example 2: Sundstrand Data Control, Inc.

This example provides an insfance when'estimates of the buyout
quantify cannot be used because préduc;ion lot size dictates,'
the'acfual quantity to be procured, shows how overhead applied
by suﬁtier contractors affects the ultimate rrice, and con-
cludes with total Government reimbursement.

| In this case, the manufacturer‘forced‘the

subtier contractor to buy a quantity which exceeded forescen

rproduction requirements because the units had to be produced

in a particular lot size. Sundstrahd Data Contrbl, Inc., bought
1,200 integrated circuits from Signetics when only 200 were

needed. The $15 original. unit price had $41 Sundstrand overhead
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added when purchased by Grumman. Again, the Government origin-
Ally negotiaéed to pay for the components as they are used, |
but eventually agreed to fund the éntire amount.

The resolution of the funding problems in the
examples cited above leaveé the Government with several unique
considerations regarding contractual arrangéments. wﬁen the
Government agrees to reimburse the contractor for the buyout
quantity, contractual arrangements concerning warranty of GFM
involve the prime contractor becoming the overseer of the
Government bonded warehouse where the units are sﬁored. The
warranty oBligation is assumed by the prime contractor. 1In

this manner, the Government is not bound Ey the customary GFM
storage, delivery and warranty obligations. .[Ref.‘éSJ

(3). Example 3: Purchase of Semi-Finished Product.

This example illustrates gooperative efforts among Government,
contractor, and supplier éersonnel to resolve an impending obso-
léscence problem. The supplier was persuaded to extend the
shutdown date so that sufficient time would be‘available to
analyze alternatives; .and a relatively unique solutiop was
proposed and implemented as a result of the extensive analysis
and cooperation:’ It was decided to buy the semi-finished
products, store them for future need, and then contract for
the assembly of the finished product when.needed.'

In 1983, a supplier info;med Grumman 6--8
months in advance of plans to stop producing a particular

microchip. It was estimated that an engineering change would .
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cost $20 miliion, and a deoision to buy and store the

finished product was determined to be too expensive since
estimates of future use were uncertain. The decision to buy
the wafers, a circular board containing hundreds of identical
dice, and store them in a sea;ed, dry nitrogen, high security,
-blast proof storage vault at NAC took over a year. One of the
‘more unique contracting problems encountered concerned esti-
mating the yield for each wafer. Yield had to be considered
from cutting up the wafer, moving the dice to the integrated
circuit, and moving the integrated circuit t che board. The
contractor extended the shutdown date to accommodate the deci-
sion after uoting the exteneive effort being taken to resolve
the problem. Now, once a year, a year's worth of production
supply and spares wafers are sent to Geaeral Ins‘ruments for
subcontractor assembly. NAC has expanded its wafer storage

to storing wafers for Aso, "NAVSEA, and the Army.

3. Factors to he Considered

Buyout is used to procure enough components to last
for the life of the system or to sustain productlon untll
redesign can be accomplished. Factors to consider in making
the "within category" analysis are grouped as follows:

a. System Stability |
(1) stability of design
(2) duration of production
(3) guantity

{(4) complexity of system
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b. Material Considerations-

(1) shelf-life

(2) storage

(3) composition of components

(4) proprietary data rights

c. Other Consideratiors

(1), time

(2) cost
F;ctors discussed in the first section have previously been
included as decision factors in source solution andé engineering
solution analyses, and relate specifically to aspects of the sys-
tem which must be considered before the buyout option is chosen.
Tﬁe nature of the buyodt procedure necessitates the inclusion
of the second section entitled, "Matefial Considerations,”
which is oriented toward purchase, stornge and Qarranty problems,
and cost and time are included in the third seétion as additional
relévant‘decision féctors.‘ The WEffecf on Sy;fem" section included
in previous analyses is omitted because the purpose of the
buyout procedure is to preserve the sysi‘em in its current state.
The only effect on the system may be the iqgistins problems
of storing and deiivering the buyout '-Antitieé, ané these
aspects will be discussed in the seccnd section.

a. System Stability

(1) Stability of Design and Duratiou of Production.

These factors relate to fhe length of time the existing design

is expected to be used, and the time period over whicih the system
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utilizing the affected component is to be prodﬁced. The

objective of the buyout alternative is to provide the re-

quired number of components for the time period needed. Plans
to redesign tﬁe subsystem or replace the affectzd component
with a new design will affegt the amount of time the buyout
quantity will be psefgl, as well as’the planned length of pro-
QUCtion for the system.

(2) Quantity. The determination of an accurate
buyout qﬁantity will depend upon the time period over whicﬁ
the components will be uéed; Plans to redesign the subsystem
or to replace‘the‘compénent with a new desién must include
iﬁplementgtion dates so that buyyout quantities intended to

sustain the system uatil the change is completed may be accurately

TV TN AP ¢ B SRS A IS AT e TwEIRY v. v &

estimated, Estimating quantities for a lifetime buyout will be
hindered by the lack of firm plans to continue producing the o
system beyord the projections contained in the FYDP. Even when
it is possible to attain a reasonable estimate of required
gquantities, 'the manufacturer may be unwilling to-produce the
exact amount due'to lot size requirements or a perceived uneco-
nomical prqduction run.

(3) Complexity. 1If the component is considered
complex, system designers may be influenced to buy a life-time

suppiy rather than disrupt the compor.ent and éubsysiem designs

ST A ANt N TR G K B ST e s a0

with increasingly intricate changes. Complexity will also

affect quantity estimation procedures. A larger percentage

PR

of expected nonworking components will have to be included in

‘e et AWM YWY T T TP W

the estimates.
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b. Material Considerations

(1) Shelf-life and Storage. Buying a sufficient

quantity of material to last for the estimated production period
may necessitate storing the cémponents or unpackagéd devices

for an extensive period of time. The length of time that these
components can be expected to remaln 0perab1e, as well as the
need for a controlled storage env1ronment must be considered.

If arrangements are not made tu store the components at the
conﬁractor facility, thelGovernment will be responsible for

delivering operable components as required. The storage of

~unpackaged devices will require the establishment of a con-

tract for periodic assembly and delivery.

(2) Component Composition and Proprietary Data

Rights. Knowledge of the component composition will assist
with the determination of shelf-life and storage copsiderationé.
Purchase of proprietary data rights may belnecessary to.find
out component compbsition.
c. Other Considerations
(1) Time. This factor refers to the length of time
avallable between notification of 1mpend;ng productlon shut-

down and the "last buy"” date. The amount of time available

to decide upon a course of action will influence the analysis

'to determine whether buy out until redesign, life-time buy or

the purchase of unpackaged devices is the most feasible approach.
Time will also influence the accuracy of the quantity estimates.
(2) Cost. If the prime contractor makes the life-

time buy through subcontractor tiers, the cost will include
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the actual cost of the component plus added overhead at each
tier.. Additional costs are storage, purchase of too many
éomponents due to mandated production lot sizes or FYDP_changes
to defeﬁse requirements, and the price of warranties and/or
proprietéry data rights. The éurchase of unpackaged devices
will require subsequent assembly charges.

4. Advantages and Disadvantages

The advantages of buyout include:

a. Expediency o£ quickly‘procuring enough items to pre-
clude the possibility of production line shutdown,

b. Capability of continuing the same configuration.
The disadvahtages of buyout include:

a. Difficulty in estimating exact quantities required
for future production needs since contracts do not
exist for future end-item requiréments,

b. GFM storage and warrant? problems when the Government
purchases the items,

c. Prime contractor motivation to buy out the subcon-
tractor prior to receiving Government authorization

and then requesting reimbursement for the entire
quantity,

d.  Obtaining relief from GFM warranty requiremeﬂts when :
the prime contractor buys out the vendor. {
D. SUMMARY

This chapter conéludes the discussion and analysis of the

. four categories of alternaﬁives identified in Chapter . ‘ ;
Each category has been discussed and analyzed separateiy, o ;
and faétors considered particularly relevant to the analysis of , |

" "within éategory"‘alternatlves have been identified and‘discussed.
The following chapter will pfovide ah approach for "between

category"”" analysis.

79
- T e . ® o -_-_._.._-,-_-.-_‘c,;. PRI R I S I TR ST T U WP S S N
DI e A T .r‘.r P T AT A A N N T L A e e e e R )




.

x

L e e RO T RO e SRS L A o K

IR

e E R ' A

VI R A s e N R,

& 4T AR Y A R G

VI. COMPARISON AND SELECTION OF ALTERNATIVES

'

A. INTRODUCTION

Four categories of alternatives to be conside*eq in the
resolution of the obsolescence problem as it relates to major
system production were.preséntéd in the pfecedihg two clhiap-
ters. Within each category of alternatives, factors were
identified to assist with'thé analysis of each alternative.
The first part of this chapter summérizes the sigﬁificaht
features of the "within category"” decisionvprocess. The
second part of this chapter identifies factors which are to

be used in the analysis of alternatives "between categories.

The chapter concludes with a decision model and example for

'its use.

B. "WITHIN CATEGORY" FEATURES
Previous chapters have shown that "within c¢ategory” analy-
sis is primarily a process which moves logically from alterna-

tives which least disrupt current procedures to those requiring

progressively significant adjustment to procedures or configura-

tion. For example, an analysis of the source solution alterna-
tives initially conéiders continued use of the same source.

1f this is not possible. a search for another source is conduc-
ted--first by the contractor, and then by the Government. The
avaiiabilitf Qf specialty house assets and in-house Government

or contractor manufacturing capability is assessed, and the
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final recourse is to develop another source or in-house produc-
tion capabilify. The relative feasibility of each alternative
céh be manipulated by offering the original cbntraétor ﬁore
money, modifying requirements to attract other manufacturers,
or relaxiné specificaticns. In contrast, the engineering solu-
tions are more rigidly limited by technical qualifications.

As substitution; emulation and redesigq are investiqéted; they
must be accepted or réjected based upon technol&gical feasi-

bility. System solutions provide another example of alternatives

- which are either poséible or not possible, depending upon the

availability of components within the supply system or the
existence of systems potentially available for cannibalization.
Stockpile decisibns are dependent upon the situation, and include
buying a small quantity until redesign is accompiished, pur-
chaéing the entire quantity needed for the anticipated production
life-time, or buying the semi-finished product. 'Table 1 provides
a ‘summary of "within category" alternatives.

Factors represent circumstances existiné at the time the
obsolescence prObiem occurs which will influence the choice of
"witﬁin category” alternatives. For example, the willingness
of the otiginal supplier to continue production, or the availa-
bility of a substitute makes both of these alternatives fegsi-

ble options. A combination of circumstances further guides

the selection of particular alternatives within each category.

For example, a short time-frame within which to make the deci-

sion, impendirg plans for a design change, and a highly complex

e e e e e M ket E Y SR A T Y, TNt et At - el my ey e e
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TABLE 1

v, .

.i *WITHIN CATEGORY" ALTERNATIVES
”

'

Source ineerin System S ile

S Original Producer Substitute Supply Sysuan' Buyout Production
' Life-Time Quantity

Contractor Find Emulate Cannibalize Buyout Until Redesign
Ancther Source

Govermmnent Find
Another Source

Develop New Source Redesign Buy Semi-Finished

Wonrys LI

v

Specialty House

n

In-House anhmtﬂum

. ‘fa

" .

Source: Developed by researcher

v'.

3
3

component will cause the "buyout until redesigh" option to look

very attractive.

C. DISCUSSION OF "BETWEEN CATEGORY" FACTORS

Thc‘ﬁse of fwithin category" alternative analysis may résﬁlt
in the selecﬁidn of one or morevfeésible solutions from each
category. However, a method is also needed in order to make

a "between category" selection. This section identifies and

discusses five factors which directly influence the choice of
an alterﬁative both within and between each category. These
factors are: (1) time, (2) stability, (3) cost,'(4)'quan£ity.
and (5) complexity. As will be seen in the subsequent analysis,

these five factors incorporate all of the factors discussed in
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ChapterS.IV and V, except the‘specialized factors related to
the "supply system"™ and ”caﬁnibalizatibn" alternatives. éach.
factor is defined, and alternatives which are most likely. to
be chosen due to particular characteristics of the factor are
weighted. To avoid obscuring the following presentation, only
two characteristics have been identified for each factor. For
example, time is either short or long, a system is either stable
or not stable. The.(+) weight indicates'that the alternative
will be chosen if the particular factor characterisﬁic exists,
and the (-) indicates that the alternative will not be chosep
if the charaéteristic exists. The (0) implies'that thevalterna-
tive may or may not be chosen. The decision model combinés
the five factors and the alternatives into a matrix in which
each alternative can bé assessed based upon the (+), (-) and
(0) weighting ihdicators. |

‘Table 2 illustrates the compietéd mafrix. The assignmgnt |
of weights islbgsed upon the_résearcher's analysié of interviéws
and written material presented in Chapters IV and V of this
stﬁdy. The discussion which follows explains why particular
weighfs have been chosen for each alternative/factor relation-
ship. Clarifying exémples are présented'to facilitate assign-
ment of Weights. Though it is acknowledged that_actual
sitﬁations may be much more complex than those presented below,
the relative simplicity is necessary to illustrate the basic
mechanics of the decision model.l Qualifyinq explanations are

provided to indicate that different circumstances could result
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in reclassification. Little comment is provided if the weight
asSignmentvis evident based upon the discussion and factor
sections of Chapters‘IV and V of this stﬁdy.
1. Time
The manufacturer's announcement of impending producticn
shutdown includes a time pefiod between customer.notification
and' the "last buy” date. The length of this period will

lnfluence the txme avallable to conduct an analysis of the sxtua-

tion, consider all p0551b1e alternatlves, and select and
implement the alternative; . The time for which the selected
alternative will be useful is considered under the "stability”
factor:

If the time period is :elativély short (less than two
months), alternatives yill be chosen which can be implementea
rapldly. These will consist of options in which the product
is already available, or can be modlfled and produced. qulckly

Alternatives w1th a (+) indicator include:

AW "-‘-:-J‘_J'J'""-'T}l.ﬁ:x‘?fm;"

(1) Original Producér,

IRAARAN V= LR

)
ﬁ (2) Contractor Find Another Source.
Conv1nc1ng the or1g1nal supplier to continue produc-
tion could be accomplished quickly if additional compensation
is all that is required. Contract modificafion or the relaxa-
5 tion of specifications may require mora_time. If the prime |
E contractor has originated the'specifications, modificatiOns
-S= could be specifically targeted toward potential supplie?s. The
% prime épntractor may also be able to rapidly find other sources
-‘_‘j .
f:
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because of extensive knowledge of the industry, and existing

contractual relationships.

(3)
(4)
(5)
(6)

each of these alternatives.

Specialty House,

Substitute,

Supply System,

Cannibalize.

Components are potentially immediately available with

Problems may be encountered with

insufficient quantities, or the reluctance of asset managers

to allow fleet support components to be used for production.

(7)
(8)

Buyout Life-Time Production Quantity,

Buyout Until Redesign.

These alternatives can be implemented immediately because

the manufacturer usually offers one "last buy” opportunity.

However, the decision to buyout until redesign, or buyout to

end of production requires time to accurately estimate required

quantities..

which will allow time to compete the requirement,

If the time period is long, alternatives may be chosen

alternatives include:

(1)
(2)
(3)
(4)
(5)

Government Find Another Source,
Develop NeWVSOUfce;

In-House Production,

Emulate,

Redesign,

(6) Buy Semi-Finished Product.
77
y - ” ','. PPN .' ISP A CARPR T
f_ .,-.' .’- .‘./-_l ﬁf_.{'«‘ ,H.‘ ol Lo ’ :._: I»-Ni-\km _‘ : ".-'.-".:‘. -

o)

A

. tion facilities, emulate, or redesign the subsystem.

S IR SN IN .
NN AT \“$»“ﬂ
Srle : g

set-up prodhc-

The (+)

oL




_‘i s;ﬁ._
o'y

vy
»
fal
FLN

Y
.

oAy Y
et e

.
L
)
)
Y

A&
\]

‘, "\:‘ * e
LA P

!

]
PN
PSR

DA s

5
3
¥

\
1A

The two (~) alternatives, "supply system" and "canni-
balization," are not considered desirable solutions and are
never chosen if gime is sufficient to allow the exploration
of other alternatives. The (0) alﬁernatives,'"original
producer," "conﬁractor find another source;” "specialty
house," and "substitution” are not excluded from selection;
however, the long timé period enables the additional consider-
ation of the above-listed alFernatives. This would not be
prac;ical if sﬁfficieﬁt time was not available to implement
the alternatives.

2. Stability of Design

For the purposeslof this analysis, stability involves
the amount of time production will continue without changing
the systeﬁ design. It includes the "duration of production”
factér described in'Chapters IV and V. if the sysﬁéﬁ design
is considered stable, alternatives may be considered which will
represent  long-range solutions to the problem. These K+)
alternatives include:

(1) original Producer,
(2) Contractor Find Another Scurce,
(3) Government Find Another Sourcé,

(4) Develop New Source;

{5) Specialty House,
(6) In-House Production, . . : |
(7) Substituté,

(8) Emulate,

78
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(9) Buyout Production Life-time Quantity,
(10) ﬁuy Semi~Finished Product.
Using'ﬁhe same Cbmponent, finding a substitute, buying
a sufficient guantity tollast for the life of production, or
emulating the integrated circuit's form, fit, and function
are all solutions intended to allow the system to continue un-
changed. Developing a new source or in-house production capa-
bility,'and arrahging for emulation implv serious interest in
sustaining the technology'beyohd its normal period of decline.
The system will be considered not stable if there.are
plans to stop system production or to redesign the component
or subsystem. In this case, short-term solutions will be
preferred:
(1) Original Producer.
This alte;native is a short-lor long—term solution.
The original supplier could be convinced to extend production
until other alternatives. can be considered, or to agree to
continue prdviding required quantities indefinitely.
(2) cannibalize,
(3) Supply System,
(4) Buyout until Redesign.
The (-) alternatives‘represent options which are takeﬁ
to sustain the system. vathe system will not be in production
Imuch'longer, or tﬁe component or sﬁbsystem is to be redesigned,

these alternatives would not be practical.
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§ ' 3. Cost
3 This factor includes all costs typically associated

with each alternative and includes integrated logistics support,

4
:% test equipment and configuration change factors discussed in

,? Chapter IV. Since obsolescencé is unfunded, consideration must
:3 - be given to whether a low or high cost solution is involved.

ES The need to continue supplying the item for an anticipated

3 ' lengthy production life may justify a greater investment than

\ o the need to use the component for a relatively short time period.

? . 'Generally, a low cost solution will include the following (+)

~: alternatives:

: (1} Original Producer, .
‘;; (2) Contractor Find Another Source.

? These alternatives allow procedures to continue virtuall§ 
8 unchanged. ' The only costs mlght include addltlonal compensation,
‘5 ‘and costs associated with modlflcatlons.

;i (3) Specialty House.

N This option allows the purchase of the item "off-the-

3 : shelf" with no layered overhead. |

S (4) Substitute,

'é (5) Supply System,

i (6) Cannibalization,‘

% (7) Buyout Uhtil ﬁe&esign,

'ﬁ (8) Buy Semi-Finished Proauct.

§ The (-) alternatives, "develop new source," "in-house

i production,” "emulate," "redesign," and "buyout production

% life~time quantiﬁy" are never considered low cost options.

~
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"Government find another séurce" is either a low or high cost
altérnative, dependinglupon the nature of the costs involved.
A high cost solution will be considered feasible if
plans are to continue using the component for an indefinite
' period of time, or if no recourse exists but to redesign

to accommodate different technology. Alternatives include:

(1¥ Contractor Find Another Source,

(2) Government Find Another Source.

Costs may'involve the aéquisition of proprietary data

) rights, changing specifications, different test equipment,

e ‘ : ' :

b 2 .

Ry . . . . ..

- ny qualifying new source, purchasing warranties, and other similar
1 : ,
N8 costs. '

AL
e -

4 (3) Develop Source,

(4) In-House Production,
(5! Emulate,

(6) Redesign,

(7) Buyout Production Life-Time Quantity.

‘
I
2%
RO~

The (~) indicates options which willlnot be chosen as
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high cost alternatives because they involve purchasing the
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same or similar items. The (0) alternatives, "buyout until

.‘:_ * 1

LR

redesign,"” and "buy semi-finished product,® may or may not be

oo

o

" chosen as high cost alternatives, depending upon the quantity
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required and the cost of each item.
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ELARA

subsystem or to replace the component. In this case, short-

-

term solutions are most appropriate, and the (+) alternatives

A

;1 include:

hy .

k‘ (1) Original Producer,

a ‘

(2) Specialty House,

7P,

'(3) Supply System,

g

(4) Cannibalize,

LA

N L TARRRRS

(5) Buyout Until Redesign.
The (-) Alternatives will not be chosen because "Govern-
ment fihdlanother source," "develop new source," "in-house
production,” "emulate,"‘”rédésign," "buyout production iifé-

time quantity,” and "buy semi~finished product," are solutions

- v
SR

implemented when the quantity is sufficient to justify expendi-~

ture of funds, effort and time. The (0) alternatives may or

OF

may not be chosen, depending‘upon the circums;ances, For
example, it may be relatively easy for the contractor to find
‘another source or for a substitute to be located.

| If the quantity is substantial, it will be sensible
to either plan for a long-term supply of the items or to rede-

sign the subsystem to avoid the problem. The (+) alternatives

iR - R EUFSEURIES ..~ LA

include:

(1) original Producer.

This alternative is applicable as a long-term solution
if the supplier can be convinced to continue production on a
long-term basis. If the supplier is not willing to produce the

item indef nitely, this alternative becomes short-tecm.
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(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(16)

Contractor Find Another Source,
éovernment Find Another ‘Source,
Develbp New Soufce, |

In-House Production,

Substitute, |

Emulate

'Redesign,

Buyout Production Life-Time Quantity,
Buy Semi-Finished Product. !

‘A continued need for large quantities justifies the

exploration of all alternatives except the (-) options of

- 'l'&'-ﬁ‘tw‘ﬁ‘{w‘ﬁf

using supply system assets or cannibalization. These are not

considered acceptable permanent solutions to the problem.

The (0) option, "specialty
pending upon the amount of
the specialty house source

The other (0) alternative,

hovse,"” may or may not be chosen de-
assets on hand and the ability of
to continue providing the item.

"buyout until redesign," will only

be considered if the quantity required before redesign is
substantial. |
5. .Comglexitx
This factor also'includes the factor, "component com-
position}" previously discussed iﬁ Chapters IV and vV, and in-
volves problems encounteredeith attémpts to successfully

duplicate the component. If the éomponent is not considered

e RN LK, S P, .y NNt T . 0 S SRR et e ot IR P o s

complex and all hybrid aspects of the item are identifiable,
(+) alternatives may include those which strive to continue
These include:

utiliz!  the same or similar component.
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(1) Original Producer,
(2) Contractor Find Another Source,
(3) Government Find Another Source,
(4) 'Develop New Source,
(5) In-House Production,
(6) Specialty House,
(7). Substitute,
kS) Fmulate
(9) Supply Systém
(10) Capnibalize,
(11) Buy Semi-Finished Product.
If the component is not complex, modifications may
be relatively simple‘to'implement, specifications are less‘
likely to be misunderstood by potential sources, similar items
may be available, and remanufacture, emulation, or buying the
»semi-finished product for future assembly are more likely to
be successful.
| A ccmplex component or subsystem could stimulate two
courses of action. It may bé considered desirable to continue
with the existing or similar component to avaid the possibility
of being unable to successfully duplicate the item. On the
other hand, it may be orudent to obvxate ant1c1oated future
problems by taklng the opportunity prov1ded by the obsolescenre
problem tc redesign the component or subsystem. The (+) alter-
natives include: | |
(1) oOriginal Producer,

(2) Specialty House,
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(3) Substitute,

(4) Redesign

(S5) Buyout Production Life-time Quantity,

(6) Buyout Until Redesign.

The use of the (0) alterna;ives,."contractor find
another source,". "Government find another source,” "develop
new source," "in-house production," and "emul&tion" is possi-
ble with complex components and subsystems. However, there
is risk that the complexity will make it difficult to suc:ess-
fﬁlly implement these alternatives.  "Supply System,“ or
"cannibalization” may be chosen depending upon component availa-
bilify in the system, and buying the semi-finished preduct
is highly'dep;ndent:upon characteristics of the éompoﬁent and
the feasibility of assembly at a later date. |
As is probably suspected, the brocess of weighting

alternatives ;n relation to factors is far from definitive. A
Slight change in circumstance, or a more extensive definition of
a particular alterﬁative could easily result in reassignment
of weights. Consequently, the generalized thought process
outlined above can only serve as a guideline for'the weighting

of specific alternatives based upon an actual situation.

' D. DECISION MODEL

During the course of this reseacch, alternatives have been
grouped into four categories. Two of the threevphases for
the selection of feasible alternatives to resolve the obsoles-

cence problem have been presented. The first phase demonstrated
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that logical thought'processes and the existence of particu-
iar circumstances largely dictate the choice of feasibie alter-
natives within each category. Relevant factors were used to
analyze the alternatives within each category. The second
phase ideﬁtified factors which were perceived tb be common to
all categories, and offered a method for weighting the .
alternatives in relation to the factors.‘

The third and final phase provides a methodology for select-
" ing alternatives which are most likely to remain as feasible
solutions aftgr all circumstances existing in a particular situa-
tion are considered. The weight aséignments from Table 2 will
be utilized in this methodblogy. In order to use the decision.
model (Table 2), the circumstances of a pafticular obsolescence
case must be determined. For example, the last known éource
‘plans to cease production in ‘two months, there are no plans to
replace the component or to redesign the system, the'compoﬁent
is not éonsidered complex, required quantities are substantial,
and funding is not available. In this éase, the applicable
characteristics will be short time, stéble,.low cost, not com-
plex and‘large-quantity.

There ére three steﬁs for progressively na;roﬁing the
rénge of available alternatives when considering a particular
situation. First, the (+), (-),, and (0) weights from Table
2 for each alternative are summarized at the far right of the
model; (Table 3 illustrates this procedure.) Alternatives
with any (-) indicators wili be excluded from further con-

‘sideration because they cannot favorably satisfy analysis
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v - generated through combined assessment of the five factors.
In this example, the (-f alternatives, "Government find another
source," "develop new source,”‘"in-hduse production,f "emu;
late,"” "redesign," ”buyogf production life-time quantity,” . ,
and "buy semi-finished product" wiil not fit the short time period
~ allowed for analysis and implementation. Cannibalization and
usiﬂg supply system éssqts are never consideredvappropriate
permanent solutions, and "buyout until redesign” is not a
rational decision because there are no plans to redesign the
system. Alternatives with (+) and (0) indicators include
"original producer,” "contractor find another source,”

"specialty house," and “substitute." The second step involves

AR I NI PSP A P B A

determining which of those selected (+) and (0) alternatives

s .
",

is most appropriate by considering the relative imrortance of

particular factors. For example, if time is considered more

Py A

important than the other four factors, there may be some alter-

.,
[}

natives with (0) indicators in the short time column which

TAWE

.would be considered less desirable than those with (+) indica-

4

oy

tors. In this example, all alternatives originally selected

[ 4

because of their total of five (+) and (0) indicators have (+)

{ @B

? indicators in the short time column, and no further elimination
¢ , .

- ‘ . ,

o can be made by examining the most significant factor. The

[y ! . . .

o : A :

i third step for narrowing the range of alternatives involves

examination of the "within category"” selection thought'process

e
P

-: PESENT B AR AT LUt

explained in Chapters IV and V. The first three alternatives

with (+) and (0) indicators are "original producer," "contractor
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find another‘source," and "specialty house." These are from
the Source Solution category: Folldwing the order of con-
sidera;ién previously explained in the first part of Chapter
IV, an effort should first be made to see if the oriqinal pro-
ducer canlbe persﬁaded to continue production. If not, then
the prime'contractor should'attempt to locate another source,
and thé availability of a specialty house should bé assessed.
Concurrent with this deqision process, the feasibility of the
fourth alternative, "substituﬁion,” from the Engineering
Solutions category can be explorgd.

The capability to‘seiect‘one of these alternatives depends
upon the willingﬁess'of the original sﬁpplief'to continue’
production, and the actual availability of another source, a
speéialty house, or a substitutable item. If more than one
of these alternativés is possible, consideration must be given
to circumstances peculiarly unique to the siﬁuation and to
the conditions innerent in each alternative. For example, the
orlglnal producer may be w1111ng to continue production for only
a short time. Since the component will be needed for a much
longer period, selection of a substitute might be a better long-
term choice. Perhaps the prime. contractor has found another
source; but will have to make configuration chances to interest
the source in produé;ng the item. 1In this case, ﬁhe intrica-
cies of configuration change must be weighed against implemen-
tation implications of the o@her possible alternatives. Use

of the model assists with narrdwing the range of avai.able
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alternatives to those most suited to the particular circum-
stances. However, judgment is still required to make the final
selection. There are too many circumstantial variables to

enable final alternative selection to be made entirely through

the use of a model.

E. SUMMAﬁY

The model presented in this chapter provides a method for
analyzing and selecting "between'category" alternatives. The
assignment of weights to eachifactor is a subjective process
based upon gnalysis‘presented in Chapters 1V andvv. The choice
of alternatives.is guided to a significant extent by a csm-
bination of circumstances surrounding each particular situation.

The model condenses the circumstances into five factors, arravs

‘the alternatives from all four categories, and weights the

alternatives in relation to each factor characteristic. The
assignment of weights enables the assessment of the overall
épplicability of each alternative to specific obsolescence
situations. The model allows the consideration of the fela-
tive importance of each factor to ‘particular obsolescencé |
situations, and énables the identification of the most feasi-

ble alternatives in light of combined circumstances.
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VII. CbNCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS
As a result of this research, the following conclusions
have been drawn.

Obsolescence is a problem which affects the uninterrupted

continuity of major weapon system production. As discussed

in Chapter II, technology life cYcles areAsignificantly shorter
tﬁan major weapon system life cycles. Component producers

" ' predictably phase-out production 6f older technology items

L]
"
e

.
% e

to concentrate upon more profitable newerftechnology products.

A -’,'/‘.{

As a result, the decreasing availability of required components

e
»
[N

threatens major weapon system production line continuity.

' Procedures for the identification, analysis and selection

of alternative solutions to the obsolescence problem are not

structured. As explained in Chapter fII, current procedures
are directed toward identifying af:ected systems and notifying
users and producers that obsolescence is pending. The affected
managers posseés general guidelines for apprpéching problem

resolution, but have no structured procedure which accommodates

LIRS
o .
S

»
¥

the methodical identification, ahalysis,'and selection of

Y &

»

e
ey
S
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alternative solutions.

e
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.Aiternatives can be categorized, and a hierarchical deci-
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: sion thought process can be distinguished within each category.
- Chapter 1V identifies the categories as: Source Solutions,
& : -
P Engineering Solutions, System Solutions, and Stockpile Solutions.
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Chapters 1V and V illustrate that, within each cétegory,
consideragion of alternatives progresées from the least to
the most disruptive impact upon the system and current
procedures.

It is possible to use a decision model to assist with the

resolution of particular obsolescence problems. A decision

model has been developed in Chapter VI which can be used to
eliminate inappropriate alternatives and to select those most
suited to the particular situaticn.

Established procedureé are often too time-consuming to

allow adequate analysis of all options prior to the "last buy"

oppdrtunitx. Problems which cannot be resolved at the prime

contractor level are elevated to the program office whe;e
logistics,'engineerinq’and contracting pgfsonnel analyie the
situation, deéide upon a solution, and then ihform the prime
contraétor as to the selected course of action. Experiencé‘
has shown that the brogram office analysis often extends past
the "last buy" date, né uniform decision is provided to the
prime contractor, and the prime contractor feels compe1led fo

act independently to protect the production line.

‘The need to resolve the obsolescence problem quickly may -

preclude the consideration of alternatives which take time

to analyze and implement. A short time between notificaticn

and "las . buy" date will cause alternatives involving the

development of a new source, in-house production, ernulation,

and redesign not to be considered.

L
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B. RECOMMENDATIONS
As a result of this research effort, the following recom-
mendations are presented.

An array of possible alternatives, advantages and disad-

vantages associated with each, and a decision process to

assist with initial analysis should be available to each

functional area tasked w.th participating in the decision process.

Awareness of a range of potential solutions will expand each
analyst's perception of the obsolescence problem, and allow
the consideration of various alternatives to ke conddcted

from a broader perspective than would be possible if only

the most immediately apparent options were examined.l A list
of most common alternatives,‘factors aésociated with their
analysis, and a decision model have been presented in Chapters
Iv, v, and VI of this study. This anaiysis of solutions to the
bbsqlescence problem is intended to prdvide a useful base for
identifying possible solutions, analyzing their applicability
to particular situations, and selecting the most appropriate
alternatives. |

The analysis of alternatives should be started when the

original producer is still contemplating discontinuvirg an item,

and has not officially announced a final production run date.

The opportunity to effectively identify, analyze} select, and
implement feasible alternatives ninges upon the time provided
between the producer's notification of plans to cease produc-

tion and the "last buy" date. It is crucial for Governmeat
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and prime contractor personnel tc ensure that this +ime period
is as extensive as possible. Efforts must be made to encourage
the producers to hotify designated Government activities if

they are evén contemplating discontinuing an item. By shoulder-
ing the overall coordination responsibility, the activities can
determiné if the producér is the sole source, nofify ail users,
and stimulate the analysis of alternatives well in advance of
the actual production phase-out. This will allow the ‘considera-
tion of options normally excluded from analysis due to limited
time té react.

Coordinate the decision process within the program manager's

office so that a definitive answer :s provided to the prime

contractor before the "last buy" date. When the problem is

elevated from the prime contractor to the program‘office,

the maximum amount of time which can be taken to resolvg the
problem should be noted. The program manager should immedi-
ately task logistics, enéineering, and contracting personnel

to consider the feasibility of available options. ~As soon as
possible, and especiall?ibefore the "last buy”" date, the program
manager should meet with represen%atives froh each area,

select a solution, and notify the prime cdntractor.as to the

decision.

C. SUMMARY OF ANSWERS TO RESEARCH QUESTiONS
The answers to the primary and subsidiary research questions

are provided below.
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Primary Research Question. What are the principal alterna-

tives available to the Governmert to accommodate situations

in which sources of supply for majcr weapon system components

are no longer available, and how might these alternatives be

' analyzed to result in the best course of action?

Alternatives have been identified and categorized as
follows:
: " 1. Source 3olutions
a. Original producer
b. Contractor find andther source
c. Government fina another source
d. Developmeﬁt ¢f new source |
e. Specialty house
f. In-house production
2. Engineering Sqlution§ ‘ : '
a. Sukstitution
b. Emulation
c. Redesign
3. System Solutions
a. Navy supply syétem
b. Cannibalization
4. Stockpile Solutions
a. Buyout production life-time quaﬁtity
b. Buycut until redesigﬁ‘ |
c. Buy semi-finished product
Analysis of alternatives has been accomplished through the

use of factors. Factors considered relevant to each category
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of alternatives have been identified and discuséed in Chapters
IV and V. Chapter VI has consoliaated the factors into five
general areas which represent ccnbined circumsfances'surround-
ing particular obsolescence problgﬁs. ~Alternatives which favor-
ably withstand scrutiny from the perspectivé of these
cifcumsganCQS'(time, stability, cost, quantity, 'and complexity)
are considerea viable optionslto consider as solutions td the
obsolescence problem. Further analysis of these alternatives
is accomplished by examining the progressive decision process
inherent within each category of alternatives. Final alterna-
tive seiection ultimately femains a process highly dependent
upon judgment, yet the use of factor analysis proQides valuable
guidance fbr approaching the problem with an overall perspec;
tive, and assistance with eliminating alternatives which are
not feasible.

Subsidiary Research Question #l1l. What are the typical

conditions under which subcontractors are no longer sources

of supply for major system components?

.Chapter II has explainedvthat life cycles of technologies
are much shorter than the life cycles of major weapon systems.
Consequently, sources of supply fo; major system components
cease production of items which have passea the "maturity"
phése‘of the lifé cyclé, ;nd conéentraté upon producing éom-
poﬁehté which represent the state—of—the-arf in the indﬁstry.
In the case of the,semiconductor industry, Government require;

ments comprise a small, honinfluential share of the total
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market. Microcircuit component producers do not find it
profitéble'to continue supplying components needed by hajor
weapon system producers when total market demand for these

items is diminishing or nonexistent.

Subsidiary Research Question #2. What alternatives are

available to resolve the problem of a subcontractor's discon-

tinued production of a major system component?

A listing of available alternatives is provided as part
of the answer to the primary research question. These
alternatives are defined and discussed in Chapters IV and V.

Subsidiary Research Question #3. What are the key factors

involved with selecting an alternative source, and how should

these factors be used in the analysis?

Alternative sources have been categorized in Chapters IV-
and V, and key factors relevant to their analysis have been
associated with each category. These factors are‘as‘fqllows:
quantity, duration‘bf production, design stability, complexity
-of system, component composition, pfoprietary data rights,l
configuration, test equipment, integrated logistics support,
time, cost, availability, shelf-life, and storage. These fac-
tors are used to draw attention to all aspects of each alterna--
-tive pr;or.to deciding that the alternative should be selected
as the best soiution to a particular obsolescence problem.

- Subsidiary Research Question #4. What is the decision

process that could be used in selecting the best alternative?

Chapter VI describes a decision process which could be

used. Five factors (time, stability, cost, complexity, quantity)
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have been selected which represent combined circumsﬁances
surrounding a particular obsolescence problem. These factors
are weighted in relation to each alternative. Alternatives
with a total of (+) and (Q) weights are considered potentially
feasiblé; The identification of one particular circumstance
which is more significant than.the 6thers will sometimgs enable
further reduction of potentially feasible alternatives. The |
last step in the decision process is to.examine the progressive
thought process inhe;ent in eaéh category of alterﬁatives; and
to seiect a;ternatiQes which are aéﬁuall§ feasible given the

circumst-ances.

D. AREAS FOR FURTHER RESEARCH

| This study has identified and discussed‘the most commonly
identified alternatives forfresolution of the obsolescence
problem, and presenﬁed a decision model to assist with alterna-‘
tive selection. All possible alternatives have not been iricluded,
énd diséussions have been general and rélatively brief. 1It is
éuggested that further research: |

1. Identify additional alternatives to the obsolescence
problem, . : ‘

2. Expand upon the discussions of each alternative.

.This study has described the procedures that NAVAIR developed
to apprdach the dbsoiescence problem, and the internal selectionl
process. Furtber research could be directed toward;

1. Examining procedures other systems commands have
implemented,
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2. The development of internal selection processes which
“assure that sufficient analysis is conducted, and that
a uniform decision is made and implemented.
This étudy has presented a deéision model which does not
consider many incremental aspecfs of particular situations.
For example, time is either short or long. Many decisions
could be affected by the inclus;on of additional time, stability,
cost, quanti£y, and complexity considerations. The moael has
"other simplifying characteristics which cauld be revised to
incorporate additional complexity. -Suggestionslfor further

research include:

1. ’identify additional circumstantial factors whose
combined consideration will affect alternative selection,

2. Conduct an in-depth analysis of the weighting scheme to
determine if the (+), (-}, (0) scheme is most appro-
s v priate, and whether the weights have been a551gned in
' the most appropriate manner.

3. Determine a decision thought process which will objec-
tively result in the ultimate selection of only one

alternative solution to each particular obsolescence
~problem. . .
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