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ABSTRACT

The recently published DoD Acquisition Improvement
Program increases the emphasis placed on using Reljability
Improvenent Warranties as a means to improve weapon systenm
reliability and maintainability. Several previous studies
have concentrated on RIW salection criteria, cost factors,
and reliability improvemant incentives. The authors believe
that adequate at+ention has not beszn given to the fleet
level impact of utilizing RIWs. This study reviews past and
present contracts to assess thase RIW impacts on the Naval
Aviation community from an operational and supply point of
viaw. The complexities of fleet laval management of
warranted assets, the risks posed *o *the contracting
parties, the opinions of fleet maint2nance managers, ard the
RIW's expected fiscal benaf its, are among the items
discussed.
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A. GENERAL

The need for improved aviation wesapons system reli-
ability and maintainability is of significant concern within
the Department of Defense (DOD). 1Irncreasing cost and
complexity of weapon sysitzms coupled with :tougher interser-
vice competition for the i:fense dollar dic*tates a ne2l o
explore alternative methods of ocwnership cost raduction.
Recently, the acquisition prccass has smphasized ownership
cost reduction by focusing on Jperations and Support (0 & S)
as well as acquisition costs. One avanue receiving
increased attention is improved weapon system rsliabili«y.

Sparked by significant reiiability probleams, ar inten-
sive improvement program commenced in *he early 1970's.
Since that time +he reliability and main*tainability gues+tiorn
has received considerapbly more attzntion. Operaticnal reli-
ability is now a major concern of the Defense Systeams
Acquisition Review Council, an essential factor ia the
design concept, and most ra2cently highly emphasized in +the
DOD Acquisition Improvement Program, i.2., actions 9 and 16
of *he proposed initiatives [Ref. 1].

The Reliability Improvament Warranty (RIW) concep* is
one attempt to oktain egjuipment with increased reliability
and maintainability and %o zeduce th2 cost of maintaining
equipment. The recently published DJID Acguisition
Improvemen*t Program increases the =2mphasis placed or using
RINsS as a means *0 improve the reliability and maintain-
ability of complex and =xpa2nsive weapon systems [Ref. 2].
Despite this emphasis the acceptance of RIW has not been
universal ard many elsmen:s doubt th2 actual value and
success of *he concept.




B. PROBLEN STATHMENT

Reliability Improvement Warranties vere created as a
tool for lowering life cycle costs through reduced mainte-
nance. The RIW concept appears to be in consonance with tha
Department of Defense's nee2d to improve comba* effectiveness
while reducing weapon syst2m support cos*s. Each year the
acquisition, msanning and maintepnance of a modern defense
force has become increasingly complex and expensive. This
complexity of new weapons systems is surpassing budget
constraints and straining the ability of *he =military %o
maintain the systeas.

RIW contracts are raca2nt, but ncot entirely naw %o the
military, and some contracts have irawn to a close. I+ is
imperative that past and current RIW con*racts be comprehen-
sively evaluated for their cost and mission effectiveness to
determine whether systems merit future RIW cocntracts because
of proven, ard nct theoretical, succsss of +ha IV concept.

C. SIGNIFPICARCE OF PROBLEY

One of the principal concsrns of the Chief of Naval
Op2rations is the poor state of fleat readiness. A major
contributor to this condition has been the relatively low
reliability of systems and components and the inherent
difficulty in maintaining them at sea. These support defi-
ciencies can be overccme and avoidad if recognized and
addressed by management in the early stages of “he acquisi-
tion process. The acquisition stratagy must provide for
reliability and maintainability engineering support as an
integral part of system dasiqgn.

As recognized by +the Naval Ma<=srial Command [ Ref. 3],
reliability and maintainabilty ( R &§ %) must be highly
placed in the minds of people at all levels c¢f weapon systen
acquisition management. The pursuit of reliability and




maintainability msust be a disciplined approach o the acqui-

sition process rather than a set of practices and
procedures.

In the past, the naval acquisition process has been
characterized by emphasis on product performanca, schedule,
and initial procurement cd>st. In addition, production iteas
have often been rlagued with problems related to low
reliability.

Due to the failure to meet reliability goals in *ae
acyuisition of major systams and subsystems, a decreased
capability with increased maintenance costs has resul+ed.

To meet this reliability need associated with Navy
contracting, many inovations in motivating the contractor
have been pursued. One new contractual concep* to improve
reliability and maintainability has resulted in a new type
of warran*y contract--the Reliability Improvement Warranty.

D. RESEARCH OBJEICTIVE

Based upon the increasing emphasis on Reliability
Inprovement Warranties as a means %5 reduce the cost of
complex Naval Aviation weapons systeas, a need 2xists to
evaluate their pctential for misapplication. Sevzrail
studies have been accomplished on th2 RIW concept. MNost
data available concentrates on selaction criteria, cost
factors, and reliability improvement incen*ives. The
authors believe that not z2nough attention has bzen given to
the user of a RIW end item or the RIWN interaction with other
related military goals and objectives.

The objective of this research is ¢o review past and
present contracts to assess the impact of RIW on the Naval
Aviation community from *the operational support and supply
point of view., The impact of managiny a warranted asssit at
the fleet level, the risks posed to the contracting parties,




jnions of fleet maintenance maragers, and the fiscal

tha op
from RIWs are discussed.

benefits expected to be derived
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II. NETHODOLIGY

The many controversies involving Reliabili*v Improvement<
Warranties were researched through an ex*ensive literature
review, and by personal and telephons interviews.

The detailed litera*urz search bsgan with 2 Defense
Logistics Studies Information Zxchange (DLSIZ) Teview and a
Naval Postgraduate School Library bibliographical search.
Th2 resulting lists led th2 authors %o nuaerous background
and historical materials, but many of “he ra2ferznces were
outdated. Numerous RIW studies of the government's and
contractor's risks, costs, and reliability growth, had been
performed by ARINC Research Corporation. However, thsse
studies seldom addressed :-he Navy's strong concarn over
dependency upon the contractor, progranm admiristrative
costs, cost and impact of transition to orzgaric maintenarce
at contract expiration, and configuration controil.

Mr. Oscar Markowitz, aead of +the Naval Avia“icn Supply
Office's Technical Section until 13739, authora2d most of *he
Navy's literature on RIWs. His,prolific writings were a
valuable source cf background and history regarding +hs
Navy's RIW efforts.

To identify all +he elaments lapacting on a RIW's effec-
tiveness and fill in the gaps iIn the available literature,
¢he authors chose a bottom-up approach. 1Interviaws were
conducted a* organizational and intermediate maintenance and
supply support levels., Depot level managars provided
insight and evaluaticn from both *the organic and commercial
sectors. Fleet level maintenance and logistics managers
were queried about their experiences with RIW contracted
equipment. These interviews provided valuable information
about *he RIW's impact on the operating forces.

11




The authors also interviewsd many persons involved with

RI¥ contract policy, evaluation, and administratioa. Sites
visited included the Naval Aviation Supply 0ffice
(ASO) =-Pkiladelphia, the Naval Aviatiorn Logistics Center
(NALC)--Patuxent River, and the Naval Material Command
(NAVMAT) and Naval Air Systems Coamand (NAVAIR)--Washirgton,
D.C. These irterviews add=2d a zop-down view of RIWs from
persons variously responsible for:

1. Contract da*a colliecticn and zvaluation.

2. Level of repair ani support pslicy recomaendations.

3. Mopitoring the performance 2f fleet assets.

4. Improvement prograas for existing assers and suppert
syst

5. Planning maintenanc2 policy arnd Suppcst system
Tequirements for aew veapols systeds cr 23uipmzan

Ideas and experiences were also sclici+ed by telephore

from the Air Force Logistics Command, Yaval Air Test Center,
Naval Avionics Center, ARINC Hesearch Corpcration, and
selected program managers ind governmen<t contractors.

The experiences and concerns ¢f individuals who iateract

¢h RIW assets and contrac*s sre prz2sen*ed alengsiie “he

current literature views of RIWs throughout this +hesis,

12
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A. GENERAL

Por a number of years . ha Departaent of Defense and *he
Navy have attempted “o improve equipm=n+ reliability and
maintaipability and reducz costs by ieveloping and applying
new procurement concepts, Some exanmples include formzl
reliability and maintainabi lity requiremerts, incerntive
contracting, value engineering, syst2a effectiveness
requirempents, life cycle cos* analysis, design-to-cost ard
preplarned product improvement [Ref. 4]. While it is diffi-
cult to assess the full impact of 2ach concept, their
continued use to varying degrees provides some rationale for
concludirg that thes2 apprroaches have been somewhat
successful.

Comparative studies of comuercial airlines ard mili+ary
avionics equipmer:t show tha* the airlines generzily axperi-
ence bet*er reliabili+y and maintainabilitv. One reason %he
airlines have been successful at acquiring protection
against low reliability is through “ha2 extensive use of
long~-term warran*ies (Ref. 5]. Such wacranties obligate th2
contractor to provide maintenance services over a warranty
period or reimburse the airline for necessary unscheduled
maintepance., The warranty has becom2 an important =00l for
extending the cortractor's responsibility into the opera-
tiopal time pericd of his aquipment.

The commercial acquistion environment may not be experi-
enced in the military sector, yet many DOD officials beliave
i+ possible to adapt the warran“y apprcoach, hoping %o
realize the benefits of coamitting the contractor to produce
the promised reliability. Several Navy programs are *~rying

13




*he warranted apgroach under the prasent terminology of
Reliability Improvement W#arranty (RIW).

RI¥ provides an incentive %o contractors to design and
produce egquipment with low failure ra*es as well as low
costs of repair. I* proviies for th: repair or replacement
of failed units for an exta2nded peris>d o€ *ime (two to five
years) for a fixed, up front cost. The RIW is used mairly
in the macketing of high -2chnology =2quipments which requirs
a life cycle costing (LCC) approach *o item procurement.

The terms Life Cycle CTosting (LCZ) and Failure Free
Warranty (PPW) are both ralated to the RIW concap*. These
termns are here defined anl their intszrrelationships
explained.

B. LIFE CYCLE CCSTING

Life Cycle Ccsting is an acquisition method in which the
overall acquisition pric=s zconsiders operaticns, maintenance,
and other costs cf ownership. The objective is to insure
the lowes* possiltle program cos% to the governmen* during
the life c¢f the equipment. The total 1ife cycle cost from
conceptual design tc retirament is considered and all costs
are given equal attention. Approximately 70 percent cf a
system?s LCC is determined by the procurement concept chosen
t¢c meet the mission need. Morey spen% during the early
stages of progranm develope3nt has a leverage effect cn the
downstream costs and can sive a gr2at deal of money cver +he
life of the systen.

A broad range of acguisi+«ion concep%s are usually solic-
i+ed from the industrial community arnd DOD activities *“o
infivence a program’s lifz cycle cost. This competitive
approach provides a wide variety of concepts €rom which %o
select trhe most feasible method fer fulfilling the mission
need, while providing alterna+ive performance levels,
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schedules, and cost estimates from which t¢ make perform-

ance, cost, and time tradsoffs. ([Ref. 3]

C. FAILURE FREE WARRANTY

An early procurement concept used in life cycle costing
was the Failure Pree Warranty. It was one of the firs+
attempts at a long-term sarvice warranty directed towards
increasing field reliability. PPW was first introduced in
1967 by the Lear Siegler Conmpany {Ref. 6] The nomenclature
caused confusion and the vrogranm nams was misleading because
i+ was defined differently than the title implied.

PFW was not a guarant22 +ha* equipment would rnever fail
and there was nothing fres abcut it. Including a PFPW clause
in a ccntract raised the initial acquisition price by about
ten percent [Ref. 7] and did not protec* <he buyer from
shoddy, defective, or nonconforming material. It was a
warranty of performance as measured by reliability [Ref. 8].

To avoid confusion and ercrors, th2 name PFW 2volved iato
the Reliability Improvement Warranty.

D. RELIABILITY IMPROVEMENT WARRANTY

A Reliability Improvena2nt Warranty (RIW) is a fixed
price commitment that obliga*es +he contractor to repair or
replace, within a specifizd time, all warranted equipment
that fails during the paris>d of coverage. The sbjective is
to provide the ccntractor an incentive <o incr=ase reli-
ability by allowing him *t5 maximize his profi=s.

The RIW is a form of warzanty =hat is consistent wis
current Defense Acquisition Regulatisn (DAR) cequiresments.
The Office cf the Secretary of Defanse [Ref. 9) describes
tha RIW:

A Relia bllity Imprcvement Warranty is a provision in
either Drice acgu-sxtlon or fixed prize equip-
ment overhaul contract ia which:

15
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a) the contractor is provided with a mone*tary incentive
throughout the period of the warranty to impfove the
production deszgn and engineering of *he eguipment SO as
o enhgnge the field/opa2rational ra2liabili€ty and main-
tainability of the systea/equipaent; and
b) the contractor aqrees that during_ a specified or
measured perio Zf use, he will repair_or replace
withir a specified tu:nground zim2) all equipment tha+
azls (subject to specified exclusions, if "applicable).

The method employed by the contractor to ra2duce his
costs depends upon the nature of the particular contrac<.
It may involve improving -he reliapility of tae equipmen<,
or reducing maintenance, cos* of rapairs, or *surnaround
time. [Ref. 10]

The incentive to improve operational reliability and
reduce repair costs is cr2ated by sta*ing in the development
contract that a warranty will be raquired in the production
contract. When tridding for the production contract the
contractcr will bid a fix23 warranty price based on the
estimated reliabili*y and 2xvected namber of 2quipment

raturnmns.
In & RIW the con+tractd>c agrees £ repair all faliluces as
contracted under the warranty., If c2liability is poor the

contractor will not realizz his expected profi: siace +he
increased failure rate increases his repair costs. If an
increase in reliability is experiznced his repair costs will
decrease and profits incrzase. No explici+t lavel of Mean
Time Between Failure (MTBF) is stated in “he contract and
the incentive is based upon the profit motive alone.

RIWs are sometimes conbined with 3 guarantesd MTB?. Th2
same incentives exist, but if ¢he con<ractor cannct at+tain
th2 guaranteed MTBF addi«isnal costs or penaliies are
assessed. Since the con*ract is cal:culated using an
expected MTBF the contractor must meet “he goal in addition
to simply balancing repair and modification costs. The RIW
vith guaranteed MTBF gives the governament greatar con<rol

16




over life cycle costs and places the burden for a major
portion of these costs on the contractor, who can affect
thea. (Ref. 11]

TABLE I
Recent RIW Applications

Equipment RIA RIW/
MTBF
U.S. Navy |
APN=-194 Altlne+er X
AJB-3 GyT X
AP27V P—1u Hydraulic Puamp X
APN~99 Omega” Receiver X
AYX-14 Computer X
APN=-154 Ra ar Beacon X
Pv3-oau-02 Hydraulic Punm x
Avg-zu Head Up Display Se x
APN-194 Radar Altimetér 3
APN=- 141 Rad%r Altimater X
RT-868/APX~76 X
RT=-988/,A X
LD-6 Mechanical CSD X
RT~ 793/138 X
RT-743/ARC~51~A X
RT-SOG/AS$~19X X
RT-988/2APX~76 X
RT-868~B X

This %able llsts tha apg ‘catlons of RIW
contracts %o S. Navw on Replaceabls
assemblies (HRAs) s‘nce 1 sKs»ems ace
anno%*ated as to :ncorporat-n a RIW, or a
conbznatlon RIW with & Mean ;‘ma Between
Failure HIBP% guarantee. [Ref. S5, 12,
13, 4, and

Because the FIW concapt forces the manufacturer *o
consider reljability and maintainability in %*eras of profit
from the start of the contract, the mili+ary finds the
approach useful for many procurements and the number of
applications is increasing. As with most new concepts *here
is a danger of misuse or axcessive application. Table I
lists 0.S5. Navy RIW contracts.

17




A. PPH/RIW

The RIW concept came to life in the Navy in 1967 as a
Failure Free Warranty (FPFW). I+'s major proponent was the
Technical Division of the Aviation Supply Office (ASO) in
Philadelphia. TbLe name Raliability Iaprovement Warranty
(RIV) was subsequently chosen as a bea%ter descriptor of %thae
concept. The twc names were used interchangably until about
1976, when FPW was dropped from uss, and RIW was exclusively
adopted.

B. HNAVY PROJECTS

1. AJB-3 GYro

FPW was first applied to +the AJB-3 Gyro installed in
the A-4 and P-4 aircraft [Ref, 16) as a trial Navy progranm
in 1967. 1In July of 1973 the contract was renewed for
another six years (Ref. 17], ard =xpired in 1979.

2. ABEX Hydraulic Pump

In April, 1973, +th2 ¥Yavy signed a contrac*t feor an
RIW F-14 Hydraulic Pump with ABEX Corpovration [Ref. 18].
The mid-contract evaluation repor~ [Ref. 19] released by ASO
in October, 1977, was very positive and recormendzd the
further use of RIWs by ASO. In April of 1979, the ABEX
hydraulic pump cortract ended. Although 20 end of contrace
report was completed, the corntract was renewved until April,
1983 [Ref. 15].

18




3. BNARE, RANPART, and DRAP

The Naval Air Rework Pacility (NARP), North Islarngd,
California, propcsed an organic RIW for tvo pieces of
receiver/transai tter equipment (Ref. 20) early in 197S.

This offer proposed a three year RIW to NAVAIR and included
a MTBF guaranty. NAVAIR and AS0 felt that the proposed
equipments vere not the most suitable for RIWs, so the
proposal 4did no*t result in a comtrract.

The Navy's first organic RIW program, Project
RAMPART, began at NARPF, Nor+th Island, on 24 September, 1975.
This project was a follow-on from NARP's first RIW proposal
earlier in the year, and consisted of overhauling the
APN-141 Radar Altimeter. [ Ref. 12]

NARF expanded the sriginal RAMPART program into the
Depot Reliability Assuranca Program (DRAP) im 1977. One of
the equipments added at this time was the RT743B/ARC-51
{(Ref. 21]. The rrogram was hLighly successful ian improving
tha reliabili+y and increasing the MTBF of the Ileez's
assets., In early 1982, ¥ARF North Island began phasing cut
the DRAP program, because the ccvered ass2%s were scheduled
for retirement and were b2ing replacz31 by more aoderr equip-
ment [Ref. 21)s NARF had determinad that at this stage of
the burn-out por+tion of the equipment's life cycle, reli-
ability improvements were no longer significant enough *o be
cost effective.

4. Qther Navy Pzodects

A list of porential RIW equipments was identified by
the Navy early in the FP-18 program, but as late as Mdarch,
1976, NAVAIR was still urging M¥cDonnell Aircraft Corpora*ion
to get on with their preliminary F~18 RIW planning
f{Ref. 223

19




ARINC Research Corporation rscommended to NAVAIR six
equipments on the CH-S3E that were prime candidates for RIW
contracts (Ref. 23). This was the first *“ime (Octobe:,
1976) that AS0 had not spearheaded the selection of RIW
candidate systenms.

4SO proposed a list of General Electric F-404 engine
parts for consideration as RIW candidates in November, 1978.
This would have placed their repair in the contractor's
hands vice NARF North Island's, who was then campaigning for
Complete Engine Repair (CER) of +ha 7-404 [Ref. 24]. The
RIVW did not come about, and NARF won the organic, nor-RIW
repair contract. In July, 1981, Gan2ral Electric offered
the Navy the same RIW on the entirs F-404 engine (for the
F-18) that they had offered tc the Austrailians [Ref. 14].

C. AIR PORCE EXPERIENCE

The Air Force first 4ssted the RIW concept in +heir
acyuisition process in 159 [Ref. 25]. They began a foramal
trial RIW program in July, 1974, and puplished 2 se* of
guidelires (Ref. 26] for RI® contracting.

In 1980 <he Air Ferce gave the RIW a new *wist by
contracting for an Availahility Guaraatee during FY1980/81
for their Air Launched Cruise ¥issila (ALCWM) [Ref. 27].

This RIW was written so that the r=liabilizy cf the ALCM was
ra

il
measured by it!'s success it passing ventive (static)

g

maintenance testing, and the aLCM's operational record
during *est, practice, and training iive firings. The
contractor agreed to a spscified reliability, and was obli-
gated to solve ary problems causingy reliabili*y degradation
anl retrofit the solution into existing ALCMs under the RINW.
The second production lot o0f the Air Forc2a's Advancad Mediun
Range Air to Air Missile (AMRAAM) was to be placed on a type
of availabkility warranty similar %5 “he ALCM's RIW

[hef. 27) in May, V1981,
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Pratt & Whitney Aircraft signed 2 RIW in October, 1980,
on the F-100 engine’s high pressurs turbine. The Air Force
also signed with General Electric for an RIW on the entire
TP-34 engine in January, 1981 (Ref, 13], Feeling the heat
of the competiticn with Ganeral BlLectric, Pra%tt & Whitney
Aircraft offered to the Air Porce an RIW for the entire
P-100 engine in March, 1981 [Ref. 14].

D. PUNDING AND MANAGEMENT

Durirq “he PFW/RIW dev2lopmental period, *their purchase
was made difficult by furding regulatiors because of the

multi-year, fixed price characteristics of the coatracts
{Ref. 28]. Maintenance could not be purchased with procure-
ment funds, and coould only be budgeted on an annual basis.
In response to a Government Accounting 0ffice repcrt on Life
Cycle Costing and an ARINC Research Corporation repor+< on
long-term warranties, the A ssistant Sacre+ary of Defense
specified in August, 1973, which funis applied to FFWs.

At +his time, a memorandum within ASO indicated that
"NAVMAT (MAT-02) has the ball for Navy representaticrn®
rejarding FFis [ Bef. 29). This shifting of responsibili+y
for PPWs from ASC to the Naval Material Command does no=
appear to have actually happened. The researchers wers
unable to discover why this change was indicatzed, and why it
subsequently did not occur. ASO dz2finitely remained the
focal point for the V¥avy’s FFW/RIW prograas.

One year later, DoD published 3 msamorandum regarding +the
trial use of RIWs when acjuiring electrical equipment
{Bef. 30). This memorandum expanded Zurther on “he avenues
of funding RIWs. In June, 1975, the Techrical Division of
ASO requested to be placed in charge of fiscal planning for
RI#s, The multi-year funding aspects 0f RIW contrac:s
required a watchful eye and long range budget planning to
assure *their effectiveness.
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Also at this time a ra2port was presented by the Naval
Weapons Engineering Support Activity *o the Plans and
Programs Office at NAVAIR (AIR-01), 2ntitled: Iechnigues
For selecting apd Apnalyzini Reliapility Iapgovemen:
Warranties {Ref. 3t1]. This was designed as an aid to help
progras managers in identifyirg ani svaluating RIW candigdace
systems. Also promulgated in June, 1975, was a Chief of
Naval Material letter to 1ll commands titled: Triai Use 2f
BJ% [Ref. 32]. This lettar served 2s notica that NAVM
supportive ¢f the RIW concept.

The Technical Division ¢f 2SO drzw up “he first "Failure
Prae Warranty Plan" in October, 1975. It was approved by

AT wvas

ASO in March, 1976, and provided a basis for Including
FFW/RIW consideratiors as they would impact the FY77 axzd
future years budcet consila2rations [Ref. 33]. 1ilsc ia
March, the Office of the Sa2cretary of Defense released a
memorandum concerning budgy=2tazy plannirg for RIWs [Ref. 34].
This memorandum defined the FFW/RIW as the procurement cf 2
reliability imprecvement plan, inst=ai of the procuremant of
maintenance. This was a na jor s*ep in making the funding of
RIWNs Lotk more acceptable anéd easisc *o accomplish within
tha DoD budgeting and acquisition systens.

The Navy has averaged about seven RIW contracts in force
at any given time since 1973, and the recent surge of
contracters offering RIWs has increased the Navy's Iinterest.
During July of 1982, the Ta2chnical Division of ASO had tegun
effcrts to staff up, %o 2enable them Lo better monitcr “the
per formapce of the Navy's RIWS.
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V. BJE INPACT ON CONTRACIING PARTIES

The seven sections of this chapter deal with the impact
of Reliability Improvement Warranties upon the contracting
parties. Section’'s A througk 3 are titled:

1. Contractor ¥otiva+ion and Initiative
2. Risks

3. +#arranty frice

4. Dependency

5. Configuration Contrsl

6. Administrative Complexity

7. Traasition to Organic Repair

A. CONTRACTOR NCTIVATION ARD INITIATIVE

The use of fixed price warranties, as a method for
assuring the continued opara+ion of an item, is not 2 new
concept. EBverycne, at some time has received a warranty or
purchased a main*enance agreeme 1t along with a televisiorn
set, stereo, washing machine, or electric appliance.

In the business world, it is common to contract for
maintenance on computers, copying machines, or typewriters.
By so doing, we assure ourselves that we will not be
confronted with an unexpected repair bill. What we have
chosen +to do is wager that “*he price for repairs we amighes
later have paid without <h2 warranty, is greater than *he
price of the warranty. On *he other hand, the producer has
wagered that his repair actions will cost less than we paid
for the warranty, resulting in a profit for himself.

The warranty concept is thus a hedge against mainitenance
costs. Using +his reasoning, many mili-ary acquisition
managers have bequn to utiiize the RIW as a means of
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controlling maintenance costs. Theair belief is that warran-
ties can provide significant benefits in the management of
life cycle cos*s.

The mafor difference between a standard contract and a
RI¥ approach to ICC managament is that a standard cortract
attempts to control suppert costs by paying close attention
to the equipmen*t fac*ors that influence “hese costs. One
recognizes that +he frequsncy of equipment failure and the
expenses inveolved in repair are primz de+erainants of
suppor+ cost. Tlerefore, demands or specified minimum
levels ¢f reliability and maintainablil=y (R & M) are placed
on *the equipment based upon *he relationship between support
costs ard R &§ M. Typically, in this standard approach, i+
is believed that by controlling thesz characteristics,
support costs are corntrollad.

In fact, however, the sontrac+or contrecls the R & M
whick is builit into the equipment. Operation azd supvort
cests depend largely on contractor effor+ during desion, |
development, and produc*tion, and *here is a definite

increase in cost associa%zd with higher levels of
reliability.

While reliability is racognized as an importarn* equip-
ment characteristic and it's value i3 specified as a
contractual requirement, c2liability demcnstratiorn testiag
is rot as accurate as other aquipmant parameter tests, atd
is time consuming ard expensive. There is also disagreemer=~
concerning environmental conditions and what cons*itutes

failure. One of the Navy's roadblccks in cer*olling LCC is

[

that the contractor has 1little economic mo*ivatizn to
improve =<he eqguipment characteristics which impact the
support costs. Additionally, the lack of definitive reli-
ability testing creates uncertainty abocu* +the contractor's
success at meeting the contract spacifications.
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Now, by using a RIW, the Navy places responsihility for
LCC with the co..tractor, who can batter control costs. The
contractor must tid on providing a specified rnumber of
equipserts and effecting 1ll repairs according to estab-
lished performance requirements. If “he contract requires
that all malfunctions be contractor corrected, the Navy
avoids having to define what constitutes a failure. With
this RIW approach, a significant change is made in responsi-
bility for LCC nmanagement. The burdz2n for a amajor por+iea
of LCC management is shif*a2d to the conzracior, vwho mnust now
concern nimself with the operational and suppcrt costs in
addition +to the production costs. His responsibility doces
not end when production is discontinuzd., He must make mecli-
fications and imrrovemen+s ir the product to correct
malfunctions and meet zeliability improvemen* goals in coriler
+*o reduce his repair frequancy, and thus reduce his costs.

The +theory behind RIWs is <o provide the proper mo<iva-
tion to both buyer and szller with tha goal of reducing LCC.

B. RISKS

In recent years, mos= pnurchases >f military squipment
included a warranty in accordance with the Armed Services
Procurement Regqulaticns (ASPR). Warranties addressed the
correction of latent defects of suppliad material. The
varranty period was gemerally oae year or- 1ess, and eguip-
ment often remaired unused until much 5f the period expired.
The reliability improvement warranty typically covers
periods of ‘hree to five vaars, greatly expanding “he oppor-
tunity to assure %*hat equipment functions properly when
finally placed in use. This longer tsrm carcies with it a
grsater risk for the contractor.

25




Under the terms of a RI W, the 2quipmen* producer,
charging a fixed price, assumes respansibility for certain
types of repair services for the warcanted equipment over an
extended period. His prcfits are reduced with each unit
returned for warranty service, thus ‘he contractor aust
determine how much to invest in design and production to
achleve a product with a2 lavel of reliability that will
max:mize profits. If an unexpected reliability problem
arises, he must decide between investing in desigr changes
to elimirate the prcblem from the squipment, or investing iz
repairs of the problems 23 *hey occur.

Fhile tae use of long-term warran*ty contracts has the
pctential for favorable rasults, the da+ta available and the
low rumber of programs have not been sufficient ¢o permit
firm conclusions about RIW effectivenass. Currasntly, at
ASD's Technical Tivision where contract evaluation is
performed, emphasis cp evaluating RIW contrac%s has been
relaxed. Siy~2 the retirsment of the o0ffical who teaded the
Division for +wenty years, *he RIW iaforma+ticn data base has
been siow in accumulating. For example, i 1377 <he sec*ion
completed a mid-contract avaluation 2f <the F-14 engirne

M
a
hydraulic pump. This RIW cZortract was comple=ed in 1679,

in September, 1982. 1Individuals at ASO explained this delay
cf the contract evaluation as 2 resul* of revised pricri+ies
and perscnnel *urnover anl losses. Althougn it is 10% *c b2
construed that the contract between 483 and ABiX Cerpora%ion
was not profitable for both concerns, *the effectiveness o°¢
the contract canrot be assassed withou* a “+imely data base,
and an organization actively perfcrming the analysis.

In search of a DeD wiiz RIW iaformation 3ata base, the
authors discovered many rsfercsnces to> a join% Alr
Force/Industry Product Performance Ajra2ement Center (PPAC)
(Ref. 35]. The EPAC, established 3* Wrigh*-Patterson Ai:




Porce Base, Daytcn, Ohio, is to serv2 as a DoD/Industry

clearirghouse for procduct performance data and analysis.
This center is a resporse by the Air Porce Systems Coammard
and Air Force Logistics Command *o thz2 extended use of inno-
vative warranties emphasizing prcduct performance and
reliability. The center, which was to be cperational by
mid-1982, is to aid in determininrg the effectiveness of
existing warranty agreements, centralize a warranty data
base, ard sugges*t improved ways to use warranties. The PPAC
is not a reality yet, and is presently a collateral du+y for
a single individual in the Air Porcs Legistices Comamand

[Ref. 36). This situaticr is similar to the one at ASO in
that RIW effectiveness is 3ifficult o7 impossible to measurs
due to *he lack cf assets availabls,

The authors fear that RIWs may have achieved a fad
status, and that not enough *hkought has been given to appli-
cability apd tailoring. There is alsc a genuine regard tha<«
tn2 RIW concep* itself nmay be inappropriate for military
equipment because of reduced military self-sufficiency ard
the risks pcsed to indus*ry. During ar intarvisw conducted
a+t the Naval AiIr Test Cent2r, considsrable concern was
voiced over the increased poten*ial for the use of RIW as a
cureall to the reliability probiem. The authors' sources
felt that celiability may have becom= the overrilding concern
in the acquisition process, while pushing maintaipability =o
2 much lower oriority. {Ref. 37]

Specific exarples and the thoughts of fleet mairterance
managers are discussed in the D2opendzncy section cf =khis
chapter.

some of the common rcisks ¢o RIW contracting parties are:

1. Governmen*t risks:

a) RIW price; The 3>vernmen® may pay *too much for tha
warranty coverags.




b) Dependency; Long-term dependence on contractor
support will reduce ailitary self-sufficiency,
especially if strikes occur at the contractor's
plant, or the contractor rasolves +*o iiscontinue
suppor+t. :

c) Ccnfiguration control; The con<ractor aay use the
design that is a3st amenabls to his wvarrarty main-
tenance, but is not the most appropriate foro
military repair £ollowing transition.

d) Transition; The transition from RIW coverage *o
organic mainterance intraduces a number of admin-
istrative and ligistics problenms.

e) Administration; The warranty concept in*troduces
greater compiexity into *h2 military logistics
system. The 2guipment on RIW cannot be suppor+ed
through established supply channels.

f) Contractor cerfyrmarce; Thz con%ractor aay not
perform well because of hijh Cepair costs, losses,
contract iInterpra2tation, locpholes, or he mnay sex
his priorities on ozher businass.

g) Decreased equipmer* usags may cause decreased

failure exposure., The Navy would nct receive the

or

aumber of repairs or improved reliability tha+t i
had already paid for.

h) Mishandling or tampering bv Yavy personnel migh*
cause failures b=yord coantractor control, anéd voil
the warranty £or those itens.

2. Contractor risks:

a) The contracter 1ay not estimate *he frequerncy of
failure accuratesly enough to make his planned
profit.

b) Equipment may b2 subject t> unforeseen opera*ional
and environmen+*il stiresses, causing it tc fail
more o ften than planned.
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C) Increased equipm2n* usage may cause increased
failure exposura.

d) The corntractor a2y bid too low a price due to
competitive pressures, optimistic R &€ M estimates,
or misinterpretaticn of provisiorns.

€) Slow gcvernment processing of R & ¥ BEogireering
Change Proposals (ECPs) might hamper the reli-
ability iaprovem2nt procass.

f) The inflation rate may exczed planned levels,
affect ing parts, labor, material, and overhaul
costs.

In addition, conatractors using RIWsS may suffer 1lost sales
and profit because they are foregoing the opportunity for
additional income from future contracted ECPs, spare parts,
cr contracted ma intenance [ Ref., 38]. Detailed risk evalua-
tion follows in this chaptar,

C. WARBANTY PRICE

Price is the ma jor risk %o *hes Navy in a PIW coniract.
Conceptunally, the additionral cost of *he RIW plus *he basic
contrac* cost should equal less than “hke cost of “he Navy's
organic maintenance plus fi*ure possible improvement
ccntracts plus the basic contract cost.

A RIW price model, presented by ARINC Research
Corporation in a study prepared for ths Air Ferce, was lrased
on the formula in Pigure 5.1 [Ref. 39). 1Ir this formula,
the risk factor is the singyle parameter encompassing the
uncertain*ties associated wi<th determining failure ratas,
pradicting total operating hours, and estimating cost of
repairs and number of no-iz2fect returns. These uncerzain-
ties relate to ccnsiderations such as con“ractor experience,
adequacy of test provisions, confidencs in reliability
grovwth prediction methods, and degree of conservatism in
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RIW PRICE =

[ D b 4 R X P ]
x [ [ C/R X ENR 1
| L i
L
. [ c /s X ENG 1
J
. [ DC/Y X YRS }
+ dacranty Da*a and Adminis+razive Cos+*s ‘ |
] {
. [ 7C x 2 x ? ]
Where: D = ZIscount Pac*or

]
[}

Risk Fac+>r

-]
(]

Profit Facte:

C/R = Cost Per Repair

ENR = Expect ed Number of Repairs

C/G = Cost Per Good Ratur:n

ENG = Expected Numb2r of Good Returns
DC/Y = Other Dirsct Yearly Costs

YRS = Number of Years of Warranty

FC = Pixed Diract Costs

Pigure 5.1 RIW Pricing Formula.
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per formance, specifications, schaduls, and unit price. This
risk factor has a considerable impact upon the price of the
contract.

It is the assumpticn of the buyer that such risk auncer-~
tainties can be test overcome by using fixed price contracts
which motivate the ccntractor by allowing him t> achieve a
maximum profir., The problem arises, hovever, that the
amount of risk, rot profit, is +the ovarriding concarn for a
contractor. Contractor representativas consistently mention
risk aversion as the mos* imnportant rzason fer their will-
ingness to negotiate profit and cost sharing fractiorns in
incentive type ccntracts rather than the governmen%'s
preferred fixed price arrangements. [Ref. 40]

A representative of a major defeass contractor s+*atel
that risk must be reduced before a contractor can afford to
assume the Tole of a profi< maximizer. 1If the contrac*cr is
forced to accept a fixed price RIW b2cause of praovisions in
the production ceontract, #aich may not have beer in <he
developaent contract, he will prcvidz for as many contingern-
cies as possible. This s especially =rue in the apsence of
competition when the contrac*or who 3daveloped th2 systanm
then nmoves into production. The contractor will price the
RI¥N high enough =0 as not to later jsopardize his profit
position. ([Ref. 41]

A recent study repcr+ed *hat industry fel: providing a
good product was by far thsirc mcst important objective.
Secondary objectives were leveloping a long=-tsrm rela<icn-
ship (survivability), improved cash flow, »recfi:, ard
development of new capabili*ties. [Ref. 42]

When engaging in a RIW contract, the centracter will
cover all his risks. "Since “he price is de+termined by the

contractor, he is able to reduce his risk t0o a poirnt of his
choosing." (Ref. 39]
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Due to the difficulty in projecting and predicting
failure rates and potential reliability improvements, it is
often difficult to assess the cisks in order ¢5 accurately
price a RIW. For this reason, the Navy risks paying too
puch for a warranty in the event *he system performs better
than expected.

Bven if +*he RIW is contracted 2% a fair and reasonable
price, misgivings have been expressed about other facters
which may cause +the RIW to be a disaivantage {Ref. 37). Por
example, in discussicuis with fleet psrsornel, many felt that
RI¥s may have lead tc incr2ased costs. One reason cited wvas
that maintenance was being parformed a“ the comporent or
Wweapon replaceable assembly (WRA) level Tather that at the
internal module level. If lower than expected reliability
results in a large number of failurss, the cost of compornenz
spares required to maintain the pipeline may make RIW
support uneconomical for both parties. I

=]

addition, the
built in test equipment n22dad to faul+ isolate discrepan-
cies to specific WRAs has addel to the cos:t of RIWs.

The expected usage rat2 of an i<em Is an impcrtant
consideration in pricing. ©Zquipment %hat c—emains dorman<
for unanticipa*ed long pericds of tine will not make use of
the repairs and upgrading tpat has already been paid for by
the RIW. Punding cuts, chinges in aissicn raquiremenzs, or
poor reliability of other systams may result in underutili-
zation of an RIW iten.

. An example of such a problem was the Air Force's
contract for a gyroscope on *he FP-111 aircraf+. Airf-ame
problems reduced the number of flight hours from that an*ic-
ipated, causing much lower utilization of <he gyros jucing
the warranty per iod.

o

The use of a RIW stems £rom the belief that reliadility
ef

improvement is isportant. If this beli is o be realizad
Y

the initial number of items cover=2d by “he warran<y must be
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large enough to motivate the contractor to invest his
capital in improvements. A RIW systam which is subjected to
budget cuts or other intercuptions may change the contrac-
tort's intent frow® one of raliability improvemer: to one of
retrograde repair only. For example, a contractor faced
with making repetitive avionics systesm repairs involving
only bit piece replacement over a limited number of assets,
would not be motivated to invest in 2xpensive engineering
change proposals. The contractor could ride out the
contrac+, making only limited repairs within the contrac+ed
turnaround time at minimal expense. ([Ref. 43]

The question as to whether or not RIWs are worth *he
price remains to be answer24. ASO and ARINC Research
Corporation have performed several conceptual studies which
indicate that significant cost savings r2sult when items
under RIW are compared with projections of similar items not
covered by a RIW. In a racent casa study of four RIVW
contracts (Ref., U44], mary common charac*eristics were Zound
among *the prograes. The ka2y points were

1. The result of most of +he programs indica%~ed a defi-
nite increase 1n MTBF.

2. In three cof the four cases, many problems plagued +the
centracts.

3. In three of the case , ot
the RIW centributed to th
ability.

he : factors no%t rel
@ 1mprovemert ia ce

4. Ip all cases *he actual cost involved could no+
aiways be agreed upon.
The contrac*s presented in the cas2 situdy were:
1. Navy AJB-3 Gyrc (L2ar-sSiaglar).
2. Air Porce P-111 Gyro (General Eleciric).
3. Navy F-14 Hydrauli= Pump (ABEX).

4. Navy %{A!K-!Q(V) Standard Airborne Computer
(Honeywe

#ith such dichotomy =xisting betwsen these contracts,
serious questions may be raised as %> the cost cffectiveness
of RIWs when compared to other methods of improviag
reliabiliity.
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In another study conducted to compare organic mainte-
nance with contractor maintenance involving Air Porce
satellite equipment, =h: analysis of the RIW option
suggested that it of€=:-=d only a slight econcmic advantage
over organic maintenance [Ref. 11].

One researcher encountered considerable doubt among Navy
R & M personnel regarding the motives of contractors. They
felt contractors could hold back on initial equipment reli-
abili+ty while profiting on the production con<ract. They
could then earn substartial profi*s by guickly improving the
reliability to meet the contracted improvement goals.

{BRef. &4)]

D. DEPENDENCY

Naval aviaticn maintsnance %rajitionally involves %thre
levels:

1. Organizational

2. Intermediate

3. Depot
Maintenance acticns are idsntified as either praventative or
corrective, Preventative actionrs saek to prevent failure
while corrective ac<ions attempt +o r2pair a failed piece of
equipment.

The evolution of electronics from discrete components to
integrated circuits has fostered ths implementation of a
modular replacement mainta2nance philosophy in the event of
equipment failure, This philosophy was pursued while the
availability of resources Jeclined during the 1970's. I+
resulted in many system's organizational and intermediate
maintenance levels being limited to the performance of cnly
routine preventative maintananca functions and replacemern:
of failed modules, Corrective maintanance actions on *hose
modules have become a depot level only responsibility.
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Usurping the intermediate level's repair capabilities
reduces the maintenance program to a2 two-tiered systen
connected by a logistic distribution pipeline that is
growing in length and diamester. "Coabat engagements would
quickly sever this 'umbilical to the beach'". Admiral Isaac
C. Kidd used this phrase to describe the supply~ and depot-
level maintenance pipeline during his tenure as Chief of
Naval Material ([ Bef. 45]. Increased use of commercial depot
maintenance (RIW), has removed the fleet even further fron
thei: support sources.

The concept of RIW 2s 3 commercial depot level repairc
works only if the manufacturer receives “he retrograde i:enm
back in his facility. This aliows the contracrtor to aake
the required engineering studies in an a+titempt =0 detarmine
what can be done to improve reliabilitv. This of course
precludes the Navy from effecting repairs and acquiring
experience in surporting it's weapons systems. Many RIW
critics believe the Navy aay become t995 dependent upon the
contractor.

In one interview [Ref. U6}, a fl=22t mainternance manager
expressed his corcern over the increased use of contractor
support for flee* assets. He believad the Navy risked
becoming dangerously depenient upon contrac*tors for sapair
of operational assets, and indicated *hat a lack of flee+*
repair capability might ssriously dejrade remote or indepen-
dent operations. He suggasted the possibility that
contractors deal ing with nsw technolo>gy may tend $o maneuver
themselves into a position of becoming *he only source of
repair. Among many fleet level manajers, the belief
surfaced that the Navy's shipboard main<enance capability is
being inadvertently taken away. The fleet's wilespread
policy of accomplishing mos+t tasks at the lowes:t ecoromical
level of the command structure may have been circumvented by
cartain acquisition concepts involving con%ractor mainze-
nance, such as RIWs.
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Wwhen considering » RIW candidate, a detailed Logistic
suppert aAnalysis is performed to detarmine a sufficient
sparing level so that factors such as Mean Time To Repair
(MTTR), Turn Around Time (TAT), Mean Time Between Failure
(MTBF), e*tc., will have minimal effec* on readinesse.

Several unplanned events aight happen, causing the number of
spares to be inadequate. ZEvents such as strikes at the
commerical overhaul sites, freight embargoes, severe
veather, natur~l disasters, or eremy at*tack, would impact
heavily on fleet readiness.

For example, the commercial facility overkauling the
Magnavox AQA-7 DIFPAR syst2m (not RIW) severely degraded
readiness when wcrkers in the production and repair ocpera-
+ion went on strike. Sinc2 the contractor warran“y requirced
the return of all retrograie assets to the manufactursr's
plant, the assets piled up on the contractor's loading dock
until neqgotiatiorns settled the labor dispute. [Ref. 47]

The situation may be aggravated further if such svents
as just described are incorporated iaze *he exciusion claus=
of the RIW. When such unoredictable ever+ts occur, the
con+tractor is no+* responsible fer me2¢ting <he time
constrairts for item repair and return that is otherwise
enforceable under the contract. Exclusicn clauses cemove
the pressure from the contractor <o mee: con“rac:t Tequira-
ments through sub-contracting, al<srnac:ze %ransporzatiorn,
etc. As included In one contrac%, d=lays attributad <o
events beyond the con+trol of apnd without faul: or negligencs
by the contractor are no* courted in the RIW turnaround-<ine
calculations [Ref. 48). ?Pirpeline i2lays are of amajor
concern to fleet maintenance managars, but “he RIW does not
cure this ill.

Some of the exclusions written into a RIW exclude damage
caused while in *he possessiorn of tha2 Navy due %9 the
following:
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1. Pire or Explosion

2. Submersion or Flood

3. Aircraft crash or Combat damage

4. Tampering by goverament persoanrel (seal breakage)

S. Physical damage caused by accidectal or willful

mistreatment.

Items four and five are frequent occurances. Tampering by
maintenance perscnrna2]l is often don2 by personnel who are

or realize the item is
the

by direction

unaware that the unit is und=r a KIW,
but

alsoe

rules of
of +*he
t5 KFI (Ready
sys+-en

warran*ed, Ao nect understand ~ha game.

Tampering occuzcs ~echnician's

superiors in a dJdesperate a*tempt Fct

Issue)

the asset in order to
[Ref. 49).

The RIW concept depends upon shipment of *he retrograde

get a opera%*irg again

equipaents =0 the contract>r through acrmal supply channels.
Whern operating a+t sea for iong periols of time and a+
extended supply lines, contractor main%tenance can have a
detrimental effect if adequate spares are nct available
on-board *he ship. Furtharmore, the Naval Subply Sys=snm
does not have a specific asset managzment program, such as
the Closed Loop Aercnautical Maragemsnt Program (CLAMP), =o
expedite RIW retrogrades through the system. Given ¢the faces
+hat the contractor's turn-around tiaze is calculated only
from the time an asset arrives on his loading Jdock un<il %he
+ime it is made ready for shipment, l2ngthy and unaccep+tabie
turn-around *imes are usually nct a resul+t of contractor
inability,

this reason,

but caused by =x+ended logistics channels. 7Fer
persons intervisewed at -“he Naval Material
Command were oppcsed to RIds for support of surface and
{Ref. 49]

No pro RIW feeiing for the use of RIWs as a means of

sub-surface forces.

increasing reliatili-y could be obtained from interviewees
NAVMAT.
ability and maintain

a* One prev. s -z2searcher was “o0ld by a Navy reli-

~ility expert:
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My policy is that I am nd>t against warranties or guaran-
tees if we can get them (from contgactorsl._ Reliability
Inprovement Warfanties, in the strict definition, are,
current gimmicks, with wnich somz think we get something
£or nothing. Otﬁe:s think we get nothing_ €0r something
égl%h Eggs « I think RIWs are somewhere in between.

ef.

Most engineers at NAVMAT f21it RIW connotated that a
systea initially was not d2signed properliy. They fel: that
if the money was pu* up front to design a system properly
and that adequate¢ competiticn was available o maintain
design inovation, you wouid not reed RIWs. [Ref. 44)

Another problem creat2d by the us2 of RIW is that of
assessing the contractor's ability t> meet surge reguire-
ments in the case of a sustain=2d conflict or war. Critics
of full commercial depo* lavel mainta2nance, such zs RIWs,
believe the only means to insure surys maintenance capa-
bility lies with organic lapot facilities. Their reasons

are:
Jre, since a_full wartire sugport capability is
required, only a g¢vernman* dzpot couléd be_ Treguired and
counted on to retain such a reservs capability at all
times. Two, since geverament depot 213plceyees are nct
alloved +o strike, cri*tical support o weapons systems
would be assured a+ all times. Three, since governmen+t
degots are_under full goveranmen+* control, they canno*
re s that it is not

use to_Jo some work on the grournd
aconomical to do so. (Ref. %

For most existing weapons systems, the question of main-
taining a surge repair capabiii®y is nct usually a 3ifficuls
on2 because contractor supoor* has beseh used coacurren=ly
with in~house repair. Howaver, with the use 5f long=-ternm
RIW contrac*ing for new procurement, the military dces ro+

develop crganic repair until long af-er the item has been in
the inventory. As a resualt, the military loses ccr=rol over

ensuring surge capability 2xists because osrganic repair
would have “o start frcm sjuare one during a crisis. A
study reviewing the Air Force [aertizl Vavigation Syst:anm




{Ref. 50] concluded that the contractor would be unable to

mea2t generated surge demands. Even dperating at 150 percent
of his then current production level, the contractor would
be unable to ameet operational requirsments. Conversely, if
an organic maintenance capabili*y hai existed prior %«¢ +he
surge requirement, shortagss might not have occured.

Although the study may or may no%t be applicable to other
items under commercial warranty, one interviewee expressed
deep concern over a con*ractor's uawillingness tdy respond
cutside the scope of his con*ract. Eccromic prassures,
competing production lines, or skiil=31 manpower shortages
may affect the willingnass or ability of a commercial over-~
haul facility to respcnd to surge raguiremepnts ia the most
economical manner [Ref. 43). In contrast, crganic military
depot maintenance facilitias stand ready +to respond *o fleet
requirements

From a readiness point c¢f view, it is clear <ha* DcD
should maintain an industrial base capapili%y to respond *o
surge requirements. Recent emphasis on productivity and
readiness, such as the Aquisition Impcovement Pcogran's
Action 3--Multiyear Procurament; Ac+=ion 4--Progran
S+ability; Action S~~-Encourage Capi<al Invesiment *o 3Inhancs
Productivity; and Acz_.:. 32--Increasz Competi=ion in <he
Acgyuisition Process: :.1 work *o create a climatz of grea%er
program stabili*y ar " mora 29fective ccmpe+itiorn In which
companies will vie Z.- defanse contrac=s. Th2 Daputy
Secre+ary of Defense omphasized *he nsed %o intzgrate
irdus+trial base fproductivity and Dod cesponsivenass issues,
stating:

We must veave industrial base considerations into %
acqulslt-cn precess, revi+ail zg industcial preparsdnes
planning aua show lniuayry, Zou3yh bo+*h piaaning_and
actions % industzial g*npakedn=55 i3 an inteqgral ta
of acqui 1on. [ Ref. ]
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It is evident from recent changes “o the DoD acquisi+ion
policy trat the defense iadustry aasd military readiness are
intimately dependent upon sach other. More people ar2 real-
izing that systesm support must be given equal attention whenr
addressirqg other parameters such as cost, schedule, and
performarce. While i+ is ipperativs that defense cocntrac-
*ors and program managers work toegether, <he n1se of RIWs and
the consequent exclusive conrtractor suppor* cause aany to
question the necessity or the prudence of the RIW acguisi-
tion concep-=.

The using commands naturally view *his (RIW) as_
of seif-sufficisncy. The accomplishment of zheir
missicn 1s mpore vulnerablie to ths =zconomic health cf %he
RIW contractor, to strik=s, and to other vagacies cf
Eév%lLan commerce over which they havs nc conzrol.

ef.

loss

1

By properly execu*ing the ac+ticns necessary <o broaden
+*he defense industrial base, as w=2ll as +these acticns
required to main*ain sus=aine

d
line of baiance mus% te achieved when u+ilizing cenicac+or

ot

and organic maintenarnce.

E. CONFPIGURATION CCNTROL

Most military RIW appiicazions hive made use of s=andzari
configuration control practices oz those Jefined in
MIL-STD-480-- Configurarion Comtrzol-:zingineeriag Change
Deviations, and Hajvers; and MIL-STD-483-~ Copiiguratio
Hapagemept Practices for System Equipmer:, duaiticns, and
GCompyter Programs. The objective is =0 assurs tha+t +he
configuration status cf ta2 equipment is known and is compa-~

table with *he intended main+enance corncepi as well as
inter~-system interface cci.zrcl [Ref. 39].

43




H
H
H
H
H

- o A 2o i e It

Contractor iritiated =ngineering change proposals to
ipprove the reliability and maintaipabili+y, at no addi-
“ional contract cost, are 2nccuraged under the 3Ix.
Conceptually, the normal MIL-STD=-48) procedures apply, with

two exceptions:

1. The contractor pus: irclude his recommendation on
incorporatirg thke ECP Iatc all goverrtment/Navy owned
spares.

2. Each ECP will be autowaticallg incerporated in, the
contract afier 35 Jays, urless the cénzractor is
rotified ¢f i%*s nonaporovil b=fcre Tha< time.

The ICPs skould be ins-allied ia all new prsduction umnits

and in all uni+ts ceturnel fcr -epair. ToO ensure tha*t the

a
entire inventory caa be brought <o a staniard configquratiocn
at a reasorable price upcn the ccm

o} m schedule of

tive thzough the RI%

s
plzticn of <he RIW, the
centractor mey be requirej + ubmit a

modification~kit prices <ha*t are 2ffzc

expiration date [Ref. 52].

Most RIWs require the ccr+rac=cr %2 mpmaintain ccrfigura~
tion ccn*rol by serial number AlLl charges =c d=sign
configuration, parts, “=schaical orders, c¢r supgors equipment
tha*t are Class I changes, (affec* form, fit, ¢r function),

must be submitted to the activity with design csntrol for

Q

approval. Changes nect zffac<ing fora, £i+, c- funczion,
(Class IT), are accompiisae4, documesn<ted, and ceported +*g¢
the program office in a =izely manczr. The intsnticn
that RIW items returred for repair will be brough< up =
latest approved configurztion, unlzss cthervwiss specified.
At the end c¢f “he RIW, anv remaining RIW assets in *he
Znventory *tha+ are not oI the latast coniiguration mus* bhe
modified by the goverrnmen*, using kits and inforzation
supplied by “he con*tractor, at nec additional cost %0 <he
government. [Ref. 48]

Although *the contract msay be written wi<h the intent of
providing maximum configuration con*rsl, many iadivid
involved with the managsamen* of £l22t assats z2xprass

o
2 s
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considerable skepticism regarding the configuration control
issu2. One engineer exprazssed his concernr over the contrac-
tor's decision making ability with v2gards to form, fi%, or
function determimations. A basic pra2cspt of RIW contracting
is allowing the manufacturer to make unsolicited desiga
modifications. A potential problaem arises, because :the
contractort's view of a change may be one with which the
program officer does nct agrea. esign changes incorporated
withou* vroper coordinaticn between the contractor's eagi-
resrs and government exper*s can crzat2 serious problems,
[Ref. 53]

Ore -ndividual ccrceraed with *h2 logistics support of
maturing weapor systems fzar-s that the information
concerning unmodified ass=ts, as w2ll as updated systens,

might no* be accurately rain%ained by <he marnufacturer

Ceacern was expressed over systems ccvared by RIW co
which may not be receiving the necsssary adminissration,
resulting in varied and untraceabls configura<ions w
+he Invertory. Such a sicuation could cause overwhelnirng
~rouble during traasi+ion to crganic maintenance. ([Ref. 37]
Of the many :issues rela*ed to RIW con*racting, ccnfigu-
raticn control surfaced as one of the most frequern+tiy voiced
complaints among logis*tics managers. The policy of allowing
manufacturers to modify systems and componerts, except for
external form, fit, or funciion chirges, is conirary %o a
maintenarce policy of standardization, ard may jeopacdize
the mili+ary's ability to 1ssume crganic amaintenance a*
contract expiration,
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P. ADMINISTRATIVE CONPLEXITY

1. Qraanjzatjopal apd Interpediate Levels

At the organizational level, RIW equipment requiras
adjitional failure documentation. The Navy's aviation
Maintenance/Material Managzment (3-M) system doss not
provide failure information in a timsly 2nough manner =o
mee* the con*rac*or's requiremernt for failure data o accom-
pany each returned asset. The Yavy's Visuel Izforma=zion
Display System/Maintenanc2 Action Fora (VIDS/MAPF) does not*
provide the detailed information <hat *he con*ric:or
requires. When a RIW asset fails and is zemoved from a:z
aircraft, the technician must completa a contractor supplield
failure report in addition *o a VIDS/MAF. The Juali+y of
the contractor's field failure da%a is therefora solely
dependent upon the accuracy of the zxtra paperwork requiced
of +he aircraf* technicians. Most flse* aviation mainte-
nance managers agree tha*, in light »f +he cverational *eapo
and manning level of Yavy squaircns, evern *hLe anormal
VIDS/MAF load is an adminis+rative burden. Imposing addi-
+ional RIW documentation requirsments upon “he
orgyanizational level is 3dstrimental to the accuracy and
quality of the data gprovilad. If RIW equipament is inductagd
into the Inte2rmediate Maintenance Activicy (IMA) for a
contractor required test or fazult isztermina%«ion, a siamilar
specialized document is rceynuired.

2. Shipmepnt and Supply

I+ is not uncommon for maint2nance paperwvork
(VIDS/MAFS) to become lost during shipment. I =his
happens, “he maintenance 3ata can oftar be reconstructed by
accessing the 3-M data base, TIhe ¥avy keeps 1c such da*a
base of the contracter's complz“ed RIW failure razpor«s. If
the RIW documentation is loast, “here is no backup me%hod
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available to reccup the informatioc. Such a loss might
prompt the contractor to diligantly pursue the lost data, in
a sincere effort to determine failurs causes ard improve his
product's reliability. A con*tractor aight, however,
consider the item a non-failure because of the missirng
paperwork. He could then write off the asset's failure by
making no failure entries in +the data base. This action
circumvents the failure's lowering the MTBF ard avoids
impactinrg the at*ainment of his reliability improvement
goals.

Regarding shipment of failisd uni%4s, the entira
process can be very difficult becauss conrtrac=or supplied
shipping containers are often requir23i, Storage space is asz
a premium aboard ship, and the managzment of -eusable
containers has always been a diffizult *ask. Organically
maintained equipment can isually be safely crated for ship=-
ment in the event that a suitable rzusable container is not
immediately available., This is generally no* possible witk
RIW equipments, which can only be shipped via con“ractor
supplied containers. Any packaging latitude +taken by <he
ship's personnel can void the RIW.

Amazing as I+ may seem, ths Navy might not get ii's
moneys vorth from a -~% by pure chance, deperding upon *he
luck of the draw in 2 -otatable pool. Many aviorics systzas
(black bcxes}) are 2e” in 3 supply dzparztmen=t cota%zblz
pool. Trere are usu._ly sa2veral assets 0f each %vype =quip-

‘-men+t, the number dep-:1.ing upon the nistorical usage ra*e.

An organizational level #2chnician brings his failled urni«
directly to the rotatable pocl and, in 2 ore-for-cone
exchange, raceives an operational unit. TIf the asser's
entire population ig not covered by the RIW, “heare will be

w

mixture of RIW and ncn-RIA assets in th2 pool. Warranted
assets will most likely navear be givarn Zissue priority cver
non-RIW assets by the perszon maaxaginy “he pocl. Thus, a
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component whose multi-year maintenance has already been paid
for may sit on a shelf, while the component issued may soorn
fail, and require organic repair. This is clearly a very j
unaconomical practice. Th2 Navy will not derive full
benefit from a RIW unless the assets remain installed in
oparating aircraft.

There are no special supply channels set up to
handle RIW equipment, which typically cannot be routed
through normal chkannels. CLAMP (Closzd Loop Aeronautical
Management Program) personael are ofta2n "conscripted®” <o

handle and *rack RIW assets. The CLAMP administrator at NAS
North Island was required to procasss NARF North Island DRAP
equipments, Their staff vas not increased to handle the

load, causing ma ‘or disruptions %o the CLAMP unit's routine.

3. Contractor

The DRAP managers a2t NARF Nor*h Island concedsd thaz
thay would be happy when the prcagram draws *¢ a close,
because their staff had not been increased <o handle the
addi+ional administrative cequirements [Ref. 83]. A jefense
injustry contrac*ing officar related “ha* *he a2dministra+tivae
burdens placed upon the con+tractor were massive. 1If his
£irm had their choice, tha2y would rather never have %o
adnminister a RIW {Ref, 41]. Serial number configurazion
control and ECP incorporation sta*tus tracking were very
tedious, labor intensive, 2nd expensive.

4. Bavy-wide RI¥ M¥anagemen

(3

Guaranties in general are iifficul% <o administer

because of the calculationas requirzd €for MTBF de<ermination.

N?t only must fajled i+esms be copsidered in the equa-
tion, but cperatlng unZ<s as well, However, curren*,
reporting systems 4o no: prov.ide information on usiiiza-
tion of items *hat are still Ipstailsd apnd o arating.
Therefore, any s*atistical es<imate 5f <he HTBF aus* be
pased on a small sample of zhe populatiorn. [Ref. ]
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This situation is partially avoided when the data for all
equipment is keyed *o unique serial nurbers. Still, the
installed assets will hav2 accrued ac unknown amount of
operational time, and any numbars us2d in the MIBF calcula-
tion can be only estimates. An adiitional problem arises if
ECPs have already modified some units and not others. The
MTBF would then te based 52 a heterogsnacus grouping of
varying MTBF functions.

The authcrs spen* ccnsiderabls time telephoning
program management offices and readizg the li%erat

re R

+trying to isolate which equipments wzre RIW contracted;
p

s

current Navy RIW list dces not exist. Al*though the Mas*er
Repairable I*ems List (MRIL) does idsntify RIW items as
such, the items are not broken cut. The only possibility
would be to "try a special central computar run at AsSO"
[Ref. 53] to isolate then.

The fact that RIWS are manag2d by exception, ra<her

difficult. Currently, thare is ro da2signated cesntral
clsaring point for RIW inZsrmation where a program or logis-
tics manager can get advice and polizy consultation.

G. TRANSITION TO ORGANIC R EPAIR

Pricr to RIW expiration, the govarnment must decije
whether to renew the RI4 con%trac< for another period, or
cease reliability improvemant offcrts. When equipment
reaches the age and condition where reliabili+y improvements
ara not cos*t effective, *th2 caoice is e9ither <o continue
coptractor maintenance, or *ransi%ion *o organic repair.

Even before the RIW con<*tract is negotia*ed, analysis
should provide scme idea is +o %ne bast time %o transition
to organic support, and what the transition will cos*

(Ref. 54]. The authors 4i1 not discovac- 2 single case where
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this had been done. As pointed out in this study, the
gcvernment has seldom done this type of analysis to help
decide whether tc renew a RIW con*rac* or *ransition to
organic support. The only analytical projection of the
optimum point in time to Jdiscontinue a RIW was performed by
NARF North Island's DRAP managers.

'. Entire Popujation RIfs

When equipmernt transitions t> full support organic
maintenance, the provisioring data provided by tue
contractor is usually very accura<e. In con*rast, a0n-RIW
acquisition suppert requirsameats are derived from very
narrow data, based upon prototype 2guipment, with little or
no field data. A more accurate determination of required
spares anrd support par“s can be made from the da*z gatherad

during several years -7 a RIW.

Repair methoés 211 marnuals may also be fairly well
established. The Nav  o3s 7ot n22d t5 desigrn the main*s-
nance plan from scra=.. if gocd informa<tion has been

purchased in the RIW. ~“nalass the joveramen* is very careful
and specific about trcasition aspects in the original
warranty, the contractor's :2pair me*hods may be incompat-
ible with existing Navy proceiures and equipment. IZ *he
contractor uses very unusual or non-standard teschriques, the
transition costs for procurement of specialized squipmernt
and skill *raining will ba very high. The Navy, during th

©®

- RI¥ negotia<*ion, amight prepare for zransition by specifyirng

that the equipmert be manufactured and repaired uasing

met hods compatible with tha availabls organic tes%t equipmen*
anl repair methods. This is contrary, however, tc cne of
tha fundamental axicms of the RIW; th2 contractsr shoulé be
allowed the latitude to take wha*ever steps are requirsd *c
improve reliability. Suopose the Yavy did in €fact cwn some
equipmerts required €for %*a2s% and =a2paiz of the RIW asse*s.
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Unless these are supplied to the contractor as 5overzment
Furnished Equipment (GFE), they will lie dormant or underu-
tilized, incurring a lost opportunity cost to the
government.

Transition often 3a2ins the Navy li+tie independence
from the critical WRA pipeline. Few RIW equipam2nts incorpo-
rate any type of intermediate maintenance, so transition
involves a government d=pot facility replacing the commer-
cial contractor. For the Zull population RIW, transi<ioning
addresses only ore facet of the Zcrc2 dependency problem.
Deployed units will gain independenca2 os1nly if the
Intermediate Maintenance Az tivities (IMAs) can take over
some of the contractor's repair functions. The %tendency to
retain a two-tier maintenance policy (organizational/depot)
after transition is easy to undarstand and, on the surfacse,
appears cheaper. The long range cost effec«s of not incor-
porating the IMAs into tha cepair cycle bears closer study.

A mid-life cycle transition to organic maintasnance
contains hidden costs. For example, the life o7 a sys<em
might be fifteen years, utilizing a RIW for the first five.
After transition, the govecnment would realize osaly :tvo
thirds +the utilizaticn of their fixei plan% (comparzd =o
full life cycle crganic aain“enance). Ad&ditionally, *he
Navy already paid fixed plant costs o the contracter in the
RIW¥ price. Although the RIW may s-ipulate that cthe
contractor provide ECP kits, data, manuals and test and
repair equipment during t-ainsition, :these cos*s have also
been included by the contraictor in th2 RIW orice. The fixed
plant costs paid to the contracter cannot be recovered,
resulting in the Navy paying for +them a second *ime at
transition.
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2. partial Fopulation BINs

When only part of the equipmen*t population is
covered ty a RIW, the government alrzady has repair methods,
supply support, and training in piace hefore the transition.
organic repair capabilities must then be expanded to handle
the surge of additional ejuipments. Contractor-provided ECP
kits must be installed in non-RIW 2quipments to bring the
ﬁopulation to a common configuration. This +twin load of
greatly increased populatisn and ECP ki* ins+tallztion may be
a veéry heavy burden on the flee<,

The complete duplication of supply arnd suppores
systems for the warranted and non-warranted WRA3 is
cia2nt. This situaticn provides good surge demand
protection, but +*he government pays a good deal extra *o pu+%
the capability into the contractor's plancz.
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VI. DISCUSSION OF LESSONS LEARNED

This chapter presents some lessons learned from past and
ongoing RIW contracts. Thase lessons provide a valuable
insight into the use of RIWs and sarva as a means for neas-
uring their effectiveress., They als> may be used to
determine whether a RIW, 2s an acquisition and support
concept, has been responsive to the needs of operaticaal
units.

RIW benefits are expected to bhe achieved by providing
contractors with monetary incentives to improve equipment
reliabili+y and maintainability, thus reducing the number
and costs of repairs. 7Tw> important requirements in detec-
nining the approgriateness of a RIW for a particular progran
are:

1. The concert should be cos+ 2£ffactive.

2. The inforwation necassary 4> asgess tae cont:agtor's
RIW effectiveness (2.g., Mean Time Between Fallure)
skould be readily obtainapols. (Ref. 55]

A. TIMELY DATA BASE

A 1979 audit, perform=d by the Air Force Audit Agency on
three RIW contracts, founl *hat a Jdefini<=2 plan =0 evalua+te
the impact of the RIW concept had no* be=n prepared. Thae
audit concluded that the specific 3iata %0 be retained had
not been determired v th2 Ai: Force lLogistics Commang.

Data that is iderntifi=? for retention significan<ly influ-
ences the scope cf arv Ziature evaluation, and the ability to
assess the value of c.-=ting RIW programs may be reduced if
data selected for re~---i1on are not based on the objectives
of a master plan. Ths audit also concluded that adequa%e
procedures sust le develoved for gatharing and s*orting data.
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After the Air Porce audit was accomplished, the Office

of the Secretary of Defense initiated actions to evaluate
RIW effectiveness. A pravious pilot tri-service RIW collec-
tion center was cperated in late 1975, but was not continued
beyond 1977. The Air PFPorcs is presently organizing a
DoD/Industry wide clearinghcuse for RIW contracting informa-
tion. This Product Performance Agresment Center (PPAC) is
intended to assist program offices in selecting and negoti-
ating effective warranties and produc% performance
provisions. The Center's intended us2 is tc¢ determine the
effectiveness of existing DoD warranty ag-eements and o
improve the use ¢f future agre=ments. As revealed in
Chapter Vv, the PEAC is unfortuna<2ly neither staffed nor
operational at this writing. Additisnally, curren+ Navy RIW
contract evaluation is almost non-exista2nt, The Aviation
Supply Gffice and NAVAIR are currently no* analyzing RIW
performance and contract 2ffectivensss [Ref. 53] and

[Ref. S6].

B« ADMINISTRATIVE COSTS

The full impact of the administrative requiramen<s

imposed bty RIWsS 1is not accurately considered in the life

ct
=
[1H]

cycle cost model. The Air Porce found in theiz audit of
AN/ARN 118 Tactical Air Navigation System, C-130 Omega
Navigation Set, and the C-141 Altituis and Heading Refesrenca
System, that numerous RIW admiaistrative and personnel ccsts
were not considered ir the aralysis prior %o contract awvard.
Por example, seven additional personn=2l (arnnual salary of
$200,000) were required %> accumulat2 and repor+ RI% data.
However, life cycle cost zomputations used <o assess the
cost effectiveness of RIW prior “o contract award d4id not
inciude these costs, which might have significantiy influ-
enced the decisicn of whether a RIW was “he most cost
effective con*racting approach. (Ref. 55)
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In the Navy’s Depot Rsliability Assurance Program
(DRAP), numerous administrative hours were expended in
attempts to track Pacific Pleet assets. A constant moni-
toring of each RIW component by serial number was required
to prevent the migration 5f warranted equipments outside the
Pacific Fleet. This type of strict management attention was
not considered or costed sut during the program's inception
and development. [Ref. 43]

Also, increased manag2ment and adainistra<ive require-
ments at the organizational ard in%armediate lsvel ars not
accurately addressed. Pr2sently, th2 only means for an
unknowing maintenmance or supply technician to dstermine
whather a component is und2r a RIW or not is by referring 4o
the Master Repairable Items List (MRIL). Maintanance ard
supply support personnel are often unawara they are d=aliag
with a RIW asset. Special procedurss and addi+ional =duca-
+ion must be emphasized, “ogether wi*h appropriate increases
ir priori*ty for tandling and shipping of all RIW units.

C. POPULATIGN CCVERAGE

An area that causes szrious RIW zaragement problems is
population coverage. Many RIW contracts cover 3nly 2 pac+%
of the equipment population by serial number or osver a
period of years. Rather =han restrict RIW modules %o
specific warranted Weapon Replaceablz Assemblies (WRas), and
subsequently warranted WRAsS *to designated warrantead

ircraft, the RIW permits a3 complste interchange to take
place., For example, in tha 7~16 aircraft, a warranted
module may be used to rspair an unwarranted WRA, and tha¢
WRA can be used in a warran%ed aircraft. Such 2 situation
also occured in the DRAP program. Tha2 most difficule
management problem was presventing th2 migration of RIW
assets out of NAFRF North Island's control.
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Such possibilities create a potential gaming situation
betveen industry and the military, and can cause numerous
adeinistrative difficultiss. Thus, it is generally advi-
sable to ex*tend RIW coverage to an eantire population for a
shorter calendar period, rather that lengthen the period at
the ~xpense of nct covering the entire inventory. According
to an analysis of the P-15 program, the coverage period
should alvays be long enough *o assure a contrac+tor that he
has the potential for realizing econsomic benefits froam +he
no-charge-to-the-government ECPs [Ref. 57].

D. DIFPICULTY IN PRICING THE RIW

The difficul*y in projscting and predicting failure
rates and the po*ential f£or reliability improvements makes
it almost impossible *o aczuritaly c>st out RIW provisionms.
The applica*ion cf RIW to s+«ate-of-the~art technology has
resulted in a hich risk fac+or being utilizad by most
contractors. Imgreve? *esting under realis+ic operational
conditions has produ~:® more reliabls failure da*a ari
reduced the wide con::iiancs interval 9f achievabla failure
rates.

One RIW study [Ref., 58] determina2d that %he incern*ive %:»o
improve testing in *he deva2lopmental stage of an acquisitien
is positive vwhen the contractcr expects a procurament
warranty to be applied. In orier ts5 adequately price out

the RIW, the con+ractcr mus+*t estimate the cost 5% a RIW frem
‘a projected reliability baseline. At best, the costing
figure will be a gross =s*ima*e, but the range czan be
considerably narrowed Iif the contractor has a high degree of
confidence in his projectad failurs rate based upon r-eal-
istic operational testing. The rfesearcher quoted an Air
Force Logistics Command enginesz as saying:
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am somewhat surprised in
1§dustrg to £ind that the
threat tfian a tusiress 1) crtunltz. Typically, the,
major concern appears tp be with the2 magnitude of risk
that RIW poses to the firm aad with means ¢to pass that
risk back to tle government or <o sub-tier vendors. .
This concern is réflect2d ir the risk premiums contained
1n the warrantg pricing. Ip som2 Iins*tances, the Cisk,
premiums have leen so éxcessive as tc _negate any utility
in choosing the RIW approach. (Ref. 58]

discussions with members of
RIW ;s perceived more as a

E. TIBING OFP THE RIW CONTRACT

As ir all programs, a sompetitive =2avircnnen

T
tha actions of the individual contractors +throughou% <+he
Ca—
rs b

s to

-

acguisition cycle. 1In a competitivs marke+, eof

ot

perpetuate a product lins o>r acquire a new *z2chnology aay
influerce decisions duriny engineering 3Jevelopment. To0
often, RIW prices in the =2arly stages of the acguisition
cycle are priced so as 0o shtay competitive, without a full
appreciation of later dsvalopmext 3ad production impacts.
Under these circumstances, the relationshio of equipment
performance and oon*ract Jasign raquic-emen+s, as well as *he

reiationship of price to ss+timat=2d cos%s, including *he risk

s
coverage, may be heavily biased in order <o respond t5 the
competition. As an example, the P-16 RIW was procured prior
to full scale developmen+*, while competizion still existed.
Although +he risks of such an 2arly commi*aen<t were well
recognized, the impor+ancs of obtaining RIW orices in a
competitive environment ware consijersd paramount. A number
of actions were taken %> %Xa2p risks under con*col, but thsse
may not have preven*ed the abilitv o>f *he con*ractar *o
recover any iosses through modificatiorn of RIW contract
requirements. A final s<udy of tae F-16 [Ref. 57) recon-
mended <hat a RIW procurema2nt shoulld no* be a+zeap=ed prior
€0 single-source con*tractiag unless *tae product's design was
reasonably s*able, contracitior cisks w2-2 well defined and
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controlled, and there was little likalihcod of changing
contract requirements.

P. BRIV EXTENSIONS

Modifying a contract with a sole-source supplier nay
lead to difficulties. With tke F-16 airzcraf*, there wersa
circumstances involving th2 European pac-tners that forced
such a change. Specificaliv, becauss 5f the severely
cempressed initial preccuz2ment schedule and ths uncer+ainty
about European irterest and involvament i1 “ke P-16 RIW
program, th=s original RIW terms and conditions iavolved only
U.5. Air Force aircraft. Whenr it was Jecided thaz +the
European aircraft purchases would be fully merged within “he
0.5. Air Force RIW contrict, *“ke i2cision caused a rensagoti-
ation of the RIW. Such a reregotia*ion amay cause *he
effectiveness of a RIW to be lost. Th2 contractac'!s mo*iva-
tior durinqg contrac“ modification may 20t be as =2conoamical
¢ the governmen* as 1% wis Juring izitial contrac+
negotiations. ([ Ref. 571}

A similar situation occurs when RIWsS ave considered for
multi~service precurements: wi<pess “he NAYSTAR GPS (Global
Positioning System). The prograa is headed hy the Air

Porce, which regards the use of a RIW most favorably. The
Navy, however, is undecidesil upon which maintenance concep*
+0 develop: organic or commercial, The Army is also
involved in the GPS procursment. #ith such a wide range of
applications and maintenanze philosophies, it appears %“he
use of fixed price LIW contTacting may dresent *50 many
difficulties to overcome in multi-ssrvice contracts.

The uncertainty of available funding Zor RIW extension ‘
upon the expiration of a con*-act has many maintenance
managers worried. If +the contractor substan*tially ralises
tha price of commercial support during RIW ex*ension
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negotiations, the military may, for sconomic reasons, be
faced with a very difficult decision. One recourse is
organic support, which wihou*t a well planned and long
lead-time transition would seriously degqrade operatioral
capabilities. Another choice is %o zstablish alternate
commercial repair capebpilities; +this would probably be
acquired at a sutstar-:z21 premium also.




VII. ALTERNATIVES IQ RINS

Is there a better way to motivate contractors towards
improvirg the reliability of their products? This chapter
touches upon some alternate avenues 5f ensuring equipment
reliability.

A. COMMERCIAL AIRLINE WARRANTIES

There might be a corrasla+tion betwaen warranties and
increased MTBP in commercial airline avionics, but causality
has not been clearly established [Ref. 11].

Commercial avionics characteristics are determired by
tha Airline Electronic Engineering Cosmmittee., These charac-
teristics are form, fit, and function type standards ¢o
vhick designers and supplisrs provids equipment that is
interchangeable tetween amanufacturers. The benefit of
interchangeabili+ty is that it enhances +he ccmpetitive
atmosphere, since a poorly performingy i*em can be easily
replaced by a competitort's item. ([R2f. 59] Thus competi-~
tion, not warranties, is probably responsible for higa
reliability in ccmmercial avionics 23juipment [Ref. S4]. The
same degree of <ompetitive in*erchangeability does no* exis+
in most military equipment acquisitions.

B« GRADUAL TRANSITION FROM RIN TO ORGANIC REPAIR

One alternative contrac+ing techanijue is to maka the
first faew years of a RIW program the same as they are now
managed. Then, tased upon returned failures at the end of
this period, Aif ferent modulses and System Replaceable
Assemblies (SRAs) would be stocked ia +he supply system for
issue to the Intermediate taintenancz Activity (IMA).
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The IMA would then fault diagnose WRA failures, replace the
failed module or SRA, and returnr the failed SRAsS to the
contractor for RIW repair. Those WRAS that the IMA could
not repair would also return to the contractor for RIW
repair. Maintainability design and contract arrangements
would protect the contractor from srganic maintenance
induced failures. This RIW method would allow the military
to become involved in the maintenancsz, ané influenc= repaic
activities, much earlier than normzlly experiznced with
RI¥s. [Ref. 60] It would 2lso allow stockage of smallier
sub-assemblies at a much l1ower to%tal inventory cos¢ than
stocking cnly complete WRAs for sparzs. This proposal
provides for emergency cannibalizatisn wken the suppiy lines
become disrupted, yet continues raturning unserviceable
components *o the contractor so that hz may conduct engi-
neering studies and proposz ZCPs. [Ref. 54&]

C. FIXED PRICE INCENTIVE CONTRACTS

The Firm Pixed Price (FFP) cor+rac+ does nat alliow =i

{1

government to get the actual contract cost information from
the contractor at the end of the contract. A Fixed Price
Incentive (FPI) ocoatract 3does. ith ac*uval cost informa-~
tion, the governsment is in a better position *o judge i:ts
costs for organic maintanance, and has beitter data wi<h
which to negotiate new RIW contracts. The U.S. Aray used
this concept with the Black hawk helicopter RIW. It was
negotiated as a cne yvear con*ract wizh “hree separate ore .
year extension options. The Army thus was not locked in<to
contractor support for longer than one year. [Ref. 54)

The particular Army command awarding “he RIW felt *hat
PPI con*racts were cheaper to the governmant, in +he long
run, than PFP contracts.
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Por developmental items, the PPI coptract seems %o be
he bes*t contract. It recognizes the contractor's risks
and provides the government ‘with ac*ual cost data.

However, reducing the contractor's risk *hrough a FPI
fgn}r&gélmay redice the contractor's motivation.
ef.

D. RECENT ENGINE WARRANTIES

In *he mid-1970s a Navy study reporzed:

In many airline warranties, provisisn is made for
airline main*tenance on Warranted units. The vendor “han
reimburses the airline £5r maintz2nance cost. Mos=
contractors have expressed_reluctance to en*ar intoQ such
an arrangement with the military, because they feel zhat
the high turnover z=te in maintenance personnel would
adversely affect revair procedurzs. (Ref. ]

Air Force engine contracts have recently used both
+his method and an opposing one for performing respairs.
"With the P100, plans call for Pratt § Whi<ney to do the
work, while General Electric will reimburse *he Air Force
for work done at service japots." [Ref. 1) General
Electric was to grant 100 percent allowance for materials
and depot labor for TF34 eangines. One fac%or tha% required
negotiation in the other con*ract was how %0 cope with *he
lingering effects of the 2arly 1979 strikes a:t twe Pra*t §
Whitney subcontractors. Despite this problem and the
historic desire of the mili tary servicess to perform *hei:x
own maintenance, the Air Force Aderanau%ical Systems Division
cited orne major advan*age inherent ia *he Pra*tt & Whitney
contract. The existence 2f a sizabls maintesnance demand on
tha P100 would provide a commercial sverflow, or surge capa-
bility if needed. (Ref. 13]

General Electric's FUO4 engine warran*ty proposal to *he
Royal Australian Air Pcrce (RAAF) vwas presented as =uwo
options. Each oftion covared parts and labor £>r any
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primary and secondary damage to th2 full angine. The
proposal stated:

1. @ 2ngine and all conmponents would be warranted for
;gg hogrs or 2000 ractggal Air Command cycies,
whichever came first.

2. Austtaﬁia would be guarinteed that maintsnance cos<s
over the same usage period would no* excead a copst
based or Geneg;l lacetric's rallability pro sctions,
If the costs did excead that figure, Géneral Electric
would pay the difference up t> & 1liamit, o5r cap.

Ths cap was a type of contractor liability limit, which was
set well above the ccntractor's price for the warranty.
Although the warranty was with the RAAF, they planned to
subcon*ract the engine maintenance work +*oc an Aus*ralian
contractor, General El2ctric's intantion was that RAAP
personnel or Australian industry 3o <the main“anance and be
reimbursed or, under the second option, be cradited +toward

the cap. (Ref. 1]

E. USING THE PRESENT SYSTEM

Several short term RIWs have shown large UTBP improve-
ments with no ECPEs. The improvements were incorporated
during design and produc+ion by placing a greater emphasis
on reliability and strictly enforcing reliability design
specifications. Are RIW type special programs necessary for
good reliability? Perhaps bet>er 3design specifications and
improved enforcement of s=2ndards could 4o the same job mora
easily and at lower cost. ([Ref. 61]

The Navy's organic repair facilities and IMA/Depot
infrastructure cculd more aggressively pursue equipmeant
reliability imprcvements, perhaps making RIW 4<ype progranms
obsolete. Ianstead of a particular ejquipment problem going
on for years without an eagineering change, the osrganic
maintenance system could become moze sensitive and respen-
sive to reliability improvement nesds.
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VIITI. CONCLUSIONS AND RECOMMENDATIIONS

Considerable experienc2 and data have been gained since
the introcduction of the FPPW/RIW as an acguisition concept.
Much of the significant data originating f£rom RIWNs, used in
the acquisition ¢f both major ard smaller systems, have
shown the RIW to be a cost effective way *c improve egquip-
ment reliability. However, +he da*a and axperiances also
revealed that the iampact of using RIWs has been far greatsr
than originally anticipataid.

RIW use inherently implies that 1 tremendous amount of
research and coordination has been done on the part of *he
contractor and the military. The zcoptractor must understand
what the military wants, 2nd be abla *o confidently assess
the risks involved, +o respond with RIW proposals. The
military must fiszst define what it waats the RIW to achisve:
higher reliability and/or lower life cycle costs. Once =als
is done, the impacts on the overall maintenance concepnt,
manpower, Jdata s ystems, and administration of the ccn4ract
must be determined. Unforturately, this is the area where
pajor implementation diffizulties have been expsrienced.

The special atten+ion, documentation and indiviilual
management of RIW equipment s, throughou*t the 2ntire £fleet
logistic chain, has never been given consideration in formal
RI¥ con*tract prorosals and evaluatioas. The additional
personnel requirements hav:z not been addressed in a cost/
benefit analysis of RIWs. 1In addition, the cost of lost:
opportunity from assets sit+ing on sh2ives instead of oper-
ating, has never been calculated, and methods for ensuring
maxium operational employment of RIW 2quipments have not
been seriously explored.
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The use of a RIW requires the colilection of extensive
data by both the contractor and the Navy to effectively
manage and evaluate the contrast., The data raquirements
become even more complex because each RIW program is unique.
Coaponent serial number control, oparational hours, removal
and installation dates, anl faiiurs cause data, must all be
gathered and analyzed in order to measure the performance of
varranty cosmitments. We have becomz conditioned to paying
the contractor for data, but a growing number of flee¢
personnel are concerned esnough about relieving the techni-
cian's burdens, that reducing data collection requirements
is now a major movement. RIWs and thair requirements have
added to the mairntenance 3ata collection problems already
faced by maintenance managsrs.

Discussions and interviews with Navy personnel involved
in all levels of maintenance manageman% revealed that indi-
viduals must be made awar2 of what a RIW is, what par< they
play in it, and how their actions or decisions impact on
others involved in *the program. Tor *he RIW £0 be cffec-
+ive, there must be greater effort ¢> educate those involved
with RIWs, not only at tha policy levels, but at +the working
lavels, also. Without education, RIWs will continue %o be 2a
stumbling block and disruptive program, making aviation
maintenance more difficult than ever.

Naval logistic channels often not only becoame laong, but
very thin. Whereas shore activities can be resupplied by
air, grourd, and often se2, *the deployed aircraft carrier
does not have a highly fla2xible and 3devpendable ground
support option. Problems multiply as the ship extends
further from the nearest land base. Ship replenishment
routes are long and typically slow, while the air supply
line becomes less dependable. 1Island hopping resupply
routes, such as used in ¢h2 Indian Ocean, stretch the logis-
tics system to its limit. As a resul%:, higher priori*y for
shipping and handling of RIW assets is rcequir=ad.
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A RIW automatically establishes the lcgis*tic support
method dur. :q the warranty period. M4ost RIW applications
are for a tvwo to five year obligatioa, with a transition to
orjanic maintenance capability at <hs termination of the
contract. This concept raquires early planning and coordi-
nation to insure that +the manpover, support equipment,
spares, training, and technical publications are available.
As more and more of the impacts are addressed, additional
questions arise; the answars indicat2 that RIWs are no% as
easy to apply and administar as originally *hough%. The
effects of using a RIW have shown that interested players
should be more involved in ths conceptual stage of the
acyuistion process to assure a smosth, cos+t effactive, and
reliable introduction in%o the £le2+. The pursuit of a
truly Integrated Logistic Support (ILS) approachk is one such
managemert technique. ILS provides “hs initial plamning,
funding, and controls which will help %o assure the fleet
receives not only reliable equipmen%, but components that
can be expeditiously and a2conomically supported <hroughout
the programmed life cycle.

The principle objectivz of a RIW is %o improve reli-
ability. Reliability testing is conduct=d to provide an
evaluation of system development progress, as well as the
assurance that stecified ra2quircements have bean met.
Operational perfcrmance, maintainability, and supportability
characteristics are measursd and avaluated during system
test and evaluation. By closely moni*toring “hese chazacter-
istics during the various stages of system evaluation,
improvements in testing can be made. Reliability parame*ers
should be specified more in terms of opera*ionali usage ani
deaonstration, with the appropriate condi*ions identified
and simulated as closely 2s pessibla., Many “imes, the reli-
ability required by fleet aircraf+ and +hat demons=<rated in
the ccntractor's laboratory a-s not synonymous.
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More emphasis shculd be placed on building reliability and
maintainability t0 a system, rather ¢«han providing for
improving these characteristics after the zystem is in
service,

There is a need for the formation of an adsquate data
base from which *o make intelligent Jdecisions concerning
non-RIW versus RIW support for particular equipments. The
success of this effort will depend on how well the previ-
ously cited difficulties of quali*y 3ata collection can be
overcome. The accunmulation of an accurate data base will
allow for the constant monitoring of RIW contracts.
Evaluating *he experience of ongoing warranty programs is
the best basis for developing improved <erms, conditiorns,
and decision processes for future RI# procurements. The
service's efforts, pursued by the Air Force's Praduct
Performance Agreement Csnter and the Navy's Aviation Supply
Office Technical Division, shuuld be staffed and provided
the resources required to 2valua+es the overall progranm
resuits., This more cen<-alized manajement of RIW evaluation
skould te undertaken to enhance and ilaprove the underc-
standing and applicatiocn >f the data obtaired. Such an
improvemert is necessary -o properly develco and implement
future Reliability Improvement Warran*ies.
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