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EXECUTIVE SUIIMARY

This report provides an overview of the Reliability Improvement

Warranty (RIW) concept and its arplication to electronics systems/

subsystems.

S A flew warranty concept began in the mid_6Ot s when the Navy entered

into a Failure Free Warranty, a forerunner of today t s RIW, on the AJ B— 3

g~yro used. in the A—4 and. P4 A/C.

RIW is successfully being used today by the Navy and the Air Force

on many major electronic system programs. To a large extent, the key to

5 this success is due to the ability of the Services and Industry to car e-

fully select the equipment type that meets the requirements of an RiM

concept. Equipment selection factors such as size, ability to be trans-

ported, capability of field testing and the ability to “seal” the unit

to prevent unauthorized repair must be carefully evaluated to determine

a systems suitability for RIW .

Once the system has been selec ted for an RiM application, the con—

tractor should, during the design phase , perform the necessary engineer— S

S 
ing design tradeoffs which ensure his competitive position during the S

production bidding.

As in any business arrangement, both parties face significant but

manageable risks when entering into an R]M agreement. The contractor must

assess his ri sks in the area of costs which are determined primarily by

5 the system Idean Time Between Failure (NTBF) and individual unit repair

S costs. The Government risks are centered around the pricing of the war— 
-

rarity, the administrative complexity of a new warranty system, contractor 5

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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performance and the transition to Government controlled maintenance at the

end of the warranty period.

Although there are risks and problems involved, the RIM concept has

exceptional merit when properly administered. The Service and the con— 
S

5, tractor must work as a team on the ~-uccessful RB! in a spirit of cooper-

ation. Both parties are working for the same goal, a more reliable system,

and stand to gain significantly if the program is a success. Likewise,

S both will lose if they cannot work together toward a co~~ on goal.

—
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SECTION I

Ir~1TRODUrmlON

S A. Project Scope

This report involves the study and, research of the relatively new

S warranty concept being applied by the Services. This warranty concept

is called Re liability Improvement Warranty (RIM) by the United States

Air Force and Fai lure Free ~Jarranty by the Navy. This paper will refer

5 to this warranty as RIM .

As is true in most acquisition strategies and contract structuring,

5 differing philo sophies as to the maj or risks involved and the outstand-

ing issues which require defining was encountered dur ing the study and

S data collection phase of this project.

This research report provi des a historical background leading up

to RIM as it is applied today by the Department of Defense ( DOD) with

particular emphasis on applications to electronic systems. Additionally, 5

a general overview of Rfl’J and guidelines for its correct application is

4 presented. 
S

Of prime consideration is the construction of the RB! contract in

the proper format as to provide mifficient protection for the Government

and the contractor alike.

From the facts developed from this study, recommendations as to the

proper structuring of the typical RIM contract will be presented.

B. Definitions

Several definitions are presented to insure that there is a clear

understanding of the maj or topics presented.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S~~~~ S S ’SS S •• • S • 5S • S~~~~~~~~~~ S SS • • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5~~S _ _ _



\larranty — As def ined in the Armed Services Procurement Regulation

(AsPR) 1—324. 1

A warranty is a promise or affirmation given by a seller to a
purchaser regarding the nature , usefulness, or condition of the 5
supplies or performance of services to be furnished. The
principal purposes of a warranty in a Government contract are
to delineate the rights and obligations of the contractor and

S 

, the Government for defective items for a stated period. of time
or use , or until the occurrence of a specified event , not with—

S standing the contractual provisions pertaining to acceptance
by the Government.

Reliability — The probability that an item will perform its intended
function for a specified interval under stated conditions ( 14 :4).

Guarantee — A commitment embodying contractual incentives, both
positive and negative, for the achievement of specified field

S 
operational goals (3:vii) .

Reliability Imp~pvement Warran~~ (RB!) — A fixed price commitment
that involves contractor repair or replacement of defective S

equipment discovered during the period of coverage () :vii).

Neaxi Time Between Failures (T~TRF) — A measurement of reliability
which is calculated by dividing the number of conf irmed f al l-
ures of a unit or system into some measure of usage such as

S hours, cycles, start urs, etc. This calculation provides the
mean for the entire population.

C • warrant ie ~ — Iii story and BackEround

\larranties for electronic equli~ment are certain~y not new to the

concept of acquisition in the military . Warranties in one font or an-

other have been enforced on major acquisitions since the ~orld ~ar I

days. In the past, most purchase~ of military electronic eauirment in-

cluded a warranty in accordance with the Armed. Services I rocurei.ient

icgulaticn (ASk ~), paraLTar;h 1 , 
-~24 (2 :vii).

1 Denotes the major references used throughout thir~ reDort. Whe
first number is the source in the hibliogra’hy, the second number is the
page number.

—-- S ~~~~~~~~~~~~~ 
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The use of’ warranties have grown out of the commercial sector , for

which the uniform Sales Act is a source of warranty—law Drinci p les (7 :2— 1 ~~~.

Service warranties were written to provide protection to the procuring

service by requiring the contractor to correct and subsequently prevent

latent defects found in supplied hardware or material. The “standard” S

warranty period was one year or less. However, the one year warranty er—

iod often expire prior to the hardware item deployment due to the time

S it takes to process a new item through the service sup-~ly channels.

During 1959 the House Appropriations Committee (iL~C) \lar concerned

about the reliability of ballistic missiles and established a group of

industry and National Bureau of Standards experts to review the Services’

ballist ic missile programs (14: 6) .

The task force, as established by HAC , presented a briefing to the

Secretary of Defense and key OPDWW~ officials in Narch 1960. This corn—

prehensive briefing included: (14:7)

1. Nature of Reliability Problems : 1
2. OSD Policy Responsibility in Reliability
3. Nilitary Specifications and i~eliability
4. Technical Requirements and Incentives for Reliability
5. Quality Contro l and Weliability
6. Summary of Recommendations Applicable to ASD/I&L
7. Re commendations of HAC on lassile Reliability

S 

In the early l9~- O ’ s it became evident that the philosophy of ar~ ly— S

ing warranties similar to the commercial airlines left the military with-

out the warranty coverage they desire d, rai sing the question as to the

value gained for the price paid.

In 1968 the Navy entered into the first contr~ct which was the f ore—

runner of today ’s i~eliability Improvement Warranty (1:31). This contract

was with Lear Siegler for repair of the A.TB— 3 gyro use d in the A—~ and

F—4 aircraft (1:31 ), This “new” concept hr ,d the unique approach of

-
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requiring the contractor to provide the maintenance support for an ~x—

tended period of five years.

Prior to this award. to LSI the Navy was experiencing maintenance

overhead costs of ~3.44 per operating hour and an oDerational NTBF of

400 hours (1:31). At the end of the five year contract the cost of repair

was reduced. to ~2.O8 per hour and the NTBF was improved to 531 hours (1:31).

The intent of the services concerning warranties became crystal clear

S 
- in a speech given in 1969 by the Air Force’s Director of Procurement.

In his speech the director stated:

Now let’s go to warranties. I am going to start with product war—
ranties. Let me tell you, gentlemen, there ‘s a warranty in your
future, and it can take many forms . . • . There will be \•:arrantie s

S on quality and reliability features as well. We are going to say,
“Pu t reliability on the line and put your dollars and your reputat-
ion where your mouth is!” There are going to be more and more war-
ranties as time goes on. Industry must stand. behind its products
and warranties are one way of getting that contractor suDport. J e

S will get his attention as well (14:10, 8:24).

111W is born!

.4
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SECTION II

OVERVIZVI OP RIM

A. General 111W Provisions

A major consideration and concern ~:ith any contract is that it

contain a set of provisions which are clearly understandable , defensable

and can be adhered to by both parties. This criteria is an absolute

must in the RIM contract.

The Reliability Improvement Warranty requires that, for a firm

S fixed price, the contractor will:

Warrant that equipment and material furnished. under the contrac t
will be free from defects in design, material and workmanship
and will operate in its intended environment in accordance with
the contractual specifications (16:54).

RIM contracts will generally be written for an extended period of

time, usually five years. During the warranty period, equipment that

fails in the field environment is returned to the contractor for repair

or replacement. When involved in an RIM contract, the contractor receives

a fixed. price, normally paid upon delivery of the electronic hardware.

This ohé time fixed price covers all repairs and reliability improvement

Wngineering Change Proposals (i~ci ‘s) during the period of the warranty.
S 

What’s new and. different about ~?r.J is that it breaks down the old

S attern s that pit the contractor against the Government or visa versa

(13:2). In RI. , there is a clear finoncial recognition that either both

win —— i.e.,, better reliability saves operation and. sup’~ort c-~sts and

generates added profits — or both pa ’ties lose —--i.e., low levels of

reliability reduce profits (13:2).

It is of prime importance to realize that di ‘.~rovisions can he

wide rari(;in~ and vary greatly from one contrr’ct to another. Th se detaiicJ

5
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provisions which, when written into a contract, tend to bind or minimize

the risks for both parties, will be covered in another section of this

report.

One of the primary differences in today ’s Rfl/ is the application or

?bsence of the rITBP guarantee. Because the NTBP guarantee is of major

concern, it is described below and must receive serious consideration

prior to the structuring of the ~L contract.

B. RIW/MT BF Contract

The Ii’i7T3F guarantee, when used as on optional adjunct to R B ’!, requires

the contractor to guarantee that a stated Nean Time :7etween Failures

(I:WBP) will be experienced by the equipment in the operating environment

S (2:vii). If the NTBP, which is guaranteed to increase during the RL~ S

period (see figure 1.0) does not meet the contractual requirements, the

contractor is required to t~ke corrective action which corrects the causes

of the “low” MTBF and may also be required to provide consignment spares

until the NTBF guarantee is met (16:63).

S C. Contractor protection

Although the contractor is under oblig-~tion to make repairs on units

that fail in the field environment, under certain circumstances the con-

tractor has protection under the provisions of the contract. An example

of the “exclusion” clause commonly used is shown below :

The contractor shall not be obligated to correct or re~ lace
at no cost to Government any TA CA1~ Set/Unit under these
warranty provisions for nonconforr~7nce, loss, or damage
by reason of (1) Non—TACAN induced fire (2’ Non—TACAB in-
duced explosion; (3) Submersion: (4) Acts of God, such as
floo d, hurricane, tornado, earthquake, lightning, ete,
(5) Aircraft crash: (6) ~nemy action; (7) Unit on which

6
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seal2 is broken outside contractors control. Included also are
internal and. external service induced damage or failures (16:54).

D, Summary

It cannot be overly emphasi~~d that all RIM contracts must be written

S in such a manner as to provide risk coverage for both parties. The

Government cannot be expected to enter into a warranty agreement where—

by the coverage paid for is inadequate. Conversely, contractors cannot

and will not enter into warranty agreements where the risks are undefined

arid cannot be sufficiently evaluated.

S 
_________________________

CC

400 800 HRS
S ‘ L25 HRS

500 }iRS

200

22 34 46 69
Months After Contract

S

. 
FIGuRE 1.0

USAF TACAN SET AN/ARJ: i i o ( v )  (F19628—75—c—o14 4 ’ 1:1B1 GU A A ~:Ti~~

S 2 Electronic “black boxes under warranty (~~iW ) are sealed by the
contractor to prohibi t internal access by service personnel .

7
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GUIDELINES FOR Ali LICATION OF RIM TO EI~ CTRONIC SYST~2~S

A. iii. — When does it make sense~

The decision to utilize an RIM contract in an Electronic Subsystem S

procurement is one of the major program decisions that will be made. The

criteria governing the correct application of ~-L1W has been given a consid—

erable amount of consideration and study. Major studies have been conducted

by DOD arid Aeronautical Re search Incoroorated ( AraNc) in a effort to insure

that data is available which assists the program manager in the RIW/ No RTJ

decision.

The program managers decision to include a Ru clause in a procure-

ment contract should not be made lightly since a proper approach involves

a great deal of effort in structuring effective procurement, administra-

tive and logistic provisions (i :38).

The properly applied RIM shou .d have two favorable impacts on reli—

S ability; (1) during the critical development, design, and. test phase of a

program, RIM should provide the opportunity for a practical and achievable

incentive to the contractor to build reliability and maintainability into

S the harc?ware and (2) after the equi ment is operational, !L Li sh~uld provide

an incentive for continued reliabil~ty improvement (3:S:,5). For these

reasons, it is mandatory that the ~ecision to include an RI,; in a ~ro;r-in

be mr de t the earliest possible date in the m i  iai planning phase.

~s a general provision, RIM should not he a~~ lied to equipment ali’eady S

in the inventory which hr s  achieved hi:~h, or accer tph le , reliability under

~ne~att i nal conditions as this would not prove to be economic~-,l (15:~).

To carry this thought one ate - further, it nay be difficult or uneconomical

I
- - -S



S 
~-SSSS ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S~ S S S -S~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 11

to apply an RIM warranty to an equipment in the inventory which is ~~~
S achieving accepted. reliability. 111W, in the purest sense , should be a

concept that is known and planned for in the development phase of the pro-

gram. The contractor will , when involved in an RB.! contract , perform

certain trade—off s in initial design that may not occur if the RIM clause

is not a part of the overall program.

Although there is an extensive list of criteria which must be examine d

S S to determine the applicability of an 111W, there are four individual condi-

tions which the procured hardware must meet. If the hardware fails to meet

any or all of the four criteria found in B below, the Rr~ contract will

be plagued with extensive problems and is doomed to certain failure.

B. 111W Criteria — Four “musts” for electronic units.

1 • The unit (hardware) must be reasona1)~y self contained.

The ~~ concept is based on the flexibility of replacing defective

units quickly and efficiently on the flight line or similiar opera-

tional environments. The unit to be replaced must be self contained,

rugged and easily installed. or removed.

2. The unit must be “sealed” to eliminate or control unathorized

maintenance in the field.

The 111W contract will, if structured. correctly, contain an

“exclusion” clause which will exclude a unit from being repaired at

the contractor expense if unauthorized maintenance has been performed.

S The contractor will protect against unauthorized maintenance by

“sealing ” the dust cover and certain connectors with lead seal s or

a similicr technique. If the constructi~n of a unit precludes the

sealing of the dust cover and Avionics Ground Equipment (AGE) connectors,



~~~~~~~ S S 5~~~~~~~~~~~~~~~~~~~~~ 5 S S 5 5 5 _ _ _ _ _ _ _ _

the unit should be considered. a poor canidate for RB’! (3 :3— 5) .

3. The unit must be readily transportable to the contractors facilitie~~

S Generally the contractor will perform the repairs on failed units

at his facility. This allows maximum usage of the contractors capital

equipment as well as insures that repairs will be accomplished.

efficiently with particular emphasis on the quality of workmanship.

Units involved in an RB’! must be compact, ru~~ ed and capable of being

boxed or packed for shipment in an efficient manner. Figure 2.0

demonstrates the amount of transportation that a typical avionics

S 
unit will be subjected to during a single “failure” cycle

(16:57, 58, 58a, 58b).

AIRCRAFT

FLIGHT — LINE
REMOVED UNIT

~FA ~S

INTh~!EDIATE
LEVEL ri

- 

GO/NO — GO TEST BA&~ SUP1~LY

~~~~~~~~~~

FIGURE 2.0

RC~UIPMENT FIA~W 

5~~~~~~~~~~~~~~~~~~~~~~ 5 • _5~
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4. The unit must be capable of being field tested.

Contractors will normally insist on a clause in the contract

which protects them against excessive unit returns which are classified

as non—verified failures. A non—verified failure is a unit which is

returned. to the repair facility as a failed unit, however, when

tested at the repair facility the unit meets or exceeds the spec if i—

S - 
cations. The clause which protects the contractor states that if the

S returned non—verified failure percentage exceeds a specified percentage

the contractor is entitled to compensation. The contractor is not the

S only party interested. in keeping the unverified oercentage to a minimum,

the user incurrs shia--ing and handling costs during the cycling of a

unverified unit.

As explained, unverified failures are undemirable for both parties

and a technique needs to he exercised. to keep them to a minimum.

The technique most often used. is an abbreviated field test. This

test, which should be part of the 111W contract, is a functional test

which is designed to test those functions which give display infor—

mation or provide voice comuunication to the pilot or operator.

The four “musts” described in this section are by no means all in-

clusive in the 111W decision. They are simply four criteria that must be

met before further investigation into the applicability is made by the

program manager.

r’~ Department of Defense Guidance

The Air Force published its Interim Guidelines Reliability Improvement

Warranty (R ~~i in July 1974. The application c ’iteria stresses the import—

ance of making the decision to use i-~T; early in the program. Ear]y decision,

11
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S as mentioned previously, allow the prospective contractors to make the

desired design trade-offs which are necessary for a sound RB! arograrh.

The following 111W criteria is presented from the Air Force document.

1 • A warranty can be obtained at a price commensurate
with the contemplated value of the warranty work to be
accomplished with consideration being given to the con-
tractually specif ied R~’

~ requirements.

2. Mo derate to high initial support costs are involved.

3. The equipment is readily transportable to permit
re turn to the vendor ’s p lant or, alternatively, the
equipment is one for which a contractor can provide
field service.

4. The equipment is generally self—contained, is gen-
erally immune from failures induced by outside units,
and has readily identifiable failure characteristics.

5. The equipment application in terms of expected oper-
ating time and. the use of environment are known.

~. The equipment is susceptible to being contracted
for on a fixed price basis , with competition on the
basis for form, f i t  and function stimulayed to the ex—

S tent practicable.

7. The contract can be structured to provide a warranty
S period of from 3—5 years. This should allow the con-

tractor sufficient time to identify and. analyze failures
in order to permi t reliability and. maintainability im-
provements.

6. The equipment has a potential for both reliability
- 

growth and reduction in repair costs.

9. Potential contractors indicate a cooperative atti-
tude toward acceptance of a RIM provision and evaluat ion
of its effectiveness.

10. A sufficient quantity of the equipment is to be
procured to mak e the RB.’ cost effective.

11. The equipment is of a configuration that discourages
unauthorized field repair, preferably sealed and capable
of containing an Elapsed Time Indicator (ETI) or some
other means of usage indication.

12. There is a reasonable degree of assurance that there S

S 
will be a high utilization of the equipment. S
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13. The equipment is one that permits the contractor
S to effect no—cost ECP5 subquent to the Government ’ s

S 
approval.

14. Failure data and the intended, operational use data
can be furnished the contractor for the proposed con-
tractual period and updated periodically during the
term of the contract.

D. ARINC Guidelines

S In June 1974 the Air Force awarded AItINC Research Corporation Contract

S F30 602—74—C—0271 (3 v) . This contract tasked ARINC to develop guidelines

for determining where warranty plans can be effectively used, methods for

evaluating the economic implications of their use and tasks required to

implement warranty plans (3 :vii).

The information shown below has been extracted from table S4, page xvii,

of the ARINC report, Guidelines f or Application of Warranties to Air Force

Electronics System, published. in December 1975. This information, which is S

divided into three major categoxies, Procurement, Equirment, and. Operation,

gives a very comprehensive listing of criteria to be considered when de-

ciding if a particular unit or system is a candidate for RB’!.

CRITERIA

Procurement

The procurement is to be on a fixed—price basis.

?i?ulti—year funding for warranty services is available.

The procurement is competitive.

Potential contractors have proven e~~ability, experience, and
cooperative attitude in providing warranty—type services or LSC
commitment. S

The procurement quantity is large enough to make warranty
economically attractive.

Analysis cf warranty rrice versus organic repair costs is possible. 
S



An escala ’i~ n clause is included in the contract that is applic—
aLle to warranty or LCC costs.

The e~uiament ~:ill be in T)roduction over a substantial portion
of the warranty perio :.

Equipment

Equipment maturity is at an appropriate level.

Control of unauthorized maintenance can be exercised.

Unit is field—testable.

Unit can be properly marked or labeled to signify existence of
warranty coverage.

Unit is amenable to R~1 improvement and. changes.

Unit is reasonably self—contained.

Unit can be readily transported. to the contractor’s facilities.

Unit has high level of rugged.ization.

Unit maintenance is highly complex.

An elapsed—time indicator can be installed on the equipment.

Operation

Use environment is known or T:re dictablc .

Equipment operational reliability and maintainability are

Equipment wartime or ~eacetime mission criticality is not of
the highest level.

S 

Equipment has a high operational utilization rrte.

Warranty administration can be efficiently accomplished.

Duplication of an existing or planned government repair facilit:;
is not costly.

Unit reliability and urare levels are amenable to warranty S
maintenance.

Operating time is known or n”edictable.

Operational fa ilure and ua~~c inf ormation crn be s u r  ‘ ied to
the contractor. S

14



~~~~~~~~~~~~~~~~~~~~~~

‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘

: 

‘~~~~~~~~~~~~~~~

Backup warranty repair facilities are available.

Provision h-~.s been made for computing the equipment’s I:?BF.

E. Surmar~
The guidelines shown in this section are to be considered carefully

S when making the decision as to the RIM applicability of a particular
S 

unit or system. There are likely to be other considerations which pertain

to particular systems which have not been mentioned. in this paper. These

criteria will also need careful consideration during the decision process.

Few units or systems will meet every consideration shown. The intent is

to present those considerations which have a major impact on the work-

ability of an RIM contract. Trade—off decisions will normally have to

be made during the decision process to insure a workable 111W contract.

Remember, if the provisions can be clearly explained, the hardware designed

to B! concepts and the risks shared, 111W may be the lowest Life Cycle

Cost approach.

15
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SECTION TV

coNcElU:S AND RISK S

• CODS IA Concerns

In December 1975, r-. meeting between the USAF and the Council of

Defense and Industry Associations (cODS IA) was held to discuss ~I ’~’J.

Brigadier General Dewey K. lowe, Director of Procurement .j’olicy, ..-cs/
S 

Systems and Logistics Headquarter USAF, requested that the COBSLA members

submi t a report addressing the following four key issues:

Timing of Er.! application
111W Contracting Basis
FTBF Requirements
Failures

On March 5, 1976 the CODSIA report addressing the four key issues

was sent to Brigadier General Lowe. The following discussion highlights S

the CODSIA concerns as exaressed in the report of Narch 5.

CODSIA Concerns (5:2—25)

Timing of ~IW ap~ lication

The CODSIA report stated: “Industry is keenly aware of, and

quite symnathetic with the USAF need for improved field. reliability

and feels that one route to the achievement of that goal may be a

properly applied. EL! nrogran”.

The report goes on to state that in today ’s environment 30~ of

the LCC snent on initial procurement and 72. on 08-S. These facts

make it obvious that the services cannot tolerate equipments with

continued low field reliabilities.

The primary ODS1A concern is that an RB-! may be applied to a

equipment too early in the development and test cycle. CODSIA feels

that the requirement for }~L~ quotationn or ortions on production

16
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articles prior to completion of the development cycle ía i.. unsound

S procurement practice for both government and industry.

Rather than ar-iiying the firm EL-! requirements so early in the

development cycle, CODSIA recommends that a “meaningful incentive”

(not penalty) should be tied. to the accomplishment of an RIM cost

goal (similar to a unit production cost goal) during the design/

development/production cycle. In any event, states CODSIA, “the

program must include extended development and reliability testing

with adequate time and funds to accomplish this testing”.

The report concludes the “timing” concern by stating: “A properly

applied. RIM should have two favorable impacts on reliability; (i)

during the critical development, design, and. test phase of a pro~ uam,

Er ! should provide the opportunity for a practical and achievable

incentive to the contractor to build reliability and maintainability

into the hardware and (2) after the equipment is operational, i,IM

should provide an incentive for continued reliability improvement.”

111W Contracting Basis

The CODSIA report looks at two pha ses ~f the System Life Cycle,

RDT&~ and Production. It recognizes that there is a -aide spectrum

of contracts which provide the flexibility needed to procure the

various DOD requirements. ~\t one end is the firm fixed price type

which is used when there are reasonably definite desigo or specific

requirements and the costs can re—sonably be determined arid the

contractor can therefore accept full cost responsibility (~~:15).

At the other end is the cost plus fixed fee type which is used when

the uncertainties are of ~:uch a magnitude that costs cannot be esti— S

mated with sufficient reasonableness to insure an acceptable risk to



ii

the buyer and seller ( 5 : 1 5) .

Dur ing the design and. development phase , CODSIA recognizes that

new technology and new apolicat!ons of existing technology carries

with it a sign ificiant amount of uncertainty. Because of this fact ,

the COS~)S1A grout does not envision a change in the basic method of

contrac~ ing for research and development ‘~rith the advent of ~J . .

In part the uncertainties of e ,uipnent field performance, namely

I ~‘BF’, during thi s Dh~ne r’.ecessi~ates the use of the cost reimburse—

inent contracts (5:i(~.

In the Production phase of the contract, CODSIA continues to be S

extremely cautious on the application of a fixed price DL!. CODS If~

contends that application of the fixed price ~2T! during the initial

production places undue risks on the contractor as without field

reliability data , he cannot reasonably predict the potential span of

reliability growth (5:16).

COBSLA concludes its concern of contract t:~mes ~:ith the follow—

S 
ing recommendations (5:17).

a. The de~~iS~n and development cost r r~~rsrThIe contract would

appropriately contain a tB~ goal -rith ocitive inventives to

motivate the contractor to analy resou’~’ces to the area of eau i

ment reliability.

b. A I i r ~ited number of product f a n  units, cither  under an c o t cn —

a~ on of the development contrac t or an initial production contract

‘.:ould be uSO S to ara, i~-cd during t~~is  1 aac of t~ e ni- co-van would

be utiiiz’.d to structure the ~-neoifie contract narameters thur

reducing the risks for both the contractor and the Government.

18
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The thrust of the CODSIA report in the area of kT]~’ reouirements

is centered. around the !T ~~ ~-oal pXid its associated timing. In

considering a contractual requirement for i~L , recognizing a comreti—

tive procurement, the Government should specif y a MUEF goal (5 :2C) .

The I•~TBF goal should be set prior to the design/ develorment sta~ e

and incentives should be applied to the meeting of that goal (5:20).

CODSIA contends that the guaranteed II 13F (G1~ ~F) value should be set
S only after operational t:me testing has been performed on equioment

similar to production hardware: and the final GI:TBF value should be

S based on those tests.

Additionally, industry feels that if a GE T F  is to be used, the

successive target approach, coupled with a high degree of contractor

freedom in introducing changes during the successive measurement

S periods, is the most productive one for both industry and government

(5:21).

Failures

What constitutes a fai lure? When is the contractor liable?

S The CCI :IA report defines a failure l~~ SSfly departure from the re—

qu~red rerfarmance in excess of the allowable tolerances defined in

the equipment configuration item specification due to its own internal

S failure”.

CODG IA also contends that the contractor should not be obligated.

to correct, replace or propose CP actions at no cost to the Government

ith respect to any hardware item under :L! nonconformance, loss, or

damagu by reason of :

a. Fire
b . Exclosion

19

Li S S 5 S 5~~ 
5 5~~5 5~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SS~~~’S •SS ~S 5 5 5  5 _SS~5~ 5 5 5

S 

c. Submersion
S 3.. Flood

e. Aircraft (vehicle) crash
f. Eäiemy action
~~. Seal broken on unit ~‘ihile outside contractor’s control

~i. E~cternal physical damage caused. by accidental or willful
aistreatment

i. Internal physical damage caused. by accompanying external
iahysical damage due to mistreatment or to tampering by
non—contractor personnel

F j . Act of God
I:. Induced failures. Failures of hardware items induced

by malf unction or improper operation of outside (system
interfacing) un

1. consequential/ incidental damages
S m. Unverified failures ( t .e .,  the item “retest okay ’)

n. Improper installation/operation/or maintenance
o. Having been designed. or developed or produced by others

S than the warrantor.

- Note — the above “exclusions” will be repaired under a seperate
exclusions contract.

A failure for which the contractor is responsible should be

verified utilizing a test procedure which has been agreed upon by

both the Government and the contractor (5:25). By utilizing this

test procedure, non—verified failures will normally be found in the

field environment which saves money and t ime for both parties.

B. Contractor Risk s

S Since inerican industr~ has the ‘ S rim-’ry function of ensuring that the

corporation receives a fair return on investment, costs are the primary

risk involved in entering into the Rfl-: agreement. Al~ao st everything the

contractor does d~;ring the 1 -~I\J period effects costs, which directly impacts

profit , either f avo rab ly or advcraiy . juc to the interrelationship between

the RL~ conditions and associated costs, it is relevant to address the

~T! conditions and their individual impact on the overall cost~.

The ri -En , as vic-~:ed. by tfe writer , will be addressed in two se nerate

categories, ma;~or risks and other risk factors. The maj or ri nk category

~~~~~~JS S 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



will provide an insight into each risk as to its effect on costs and over—

S all program ramifications. The “other risk factor” category is a broad

brush view of “minor ” risks which should also be assessed before and

during the PI~.i performance period.

The major risks which are analized in this paper are:

1. Frequency of unit repair
2. Cost per unit repair
3. I:TBF Guarantees
4. Repair turn—around--time
5. Equipment operating environment
6. Tampering or mishandling
7. Equipment usage (time)
8. Outyear costs

S 
I~ajox Risk Analysis

1. Frequency of unit reuair

S The contractors ability to correctly price and. bid is obviously

a critical factor when contracting for an 1i1 program. I an:: ne~arate

5 5 events and. factors have significant impacts on determining correct pric-

ing. One of the most important factors is the fre~uenc~ of unit repair.

By frequency of unit repair, we are referring to how many times dur—

ing the ~IW period one single unit will be returned for warranty repair.

The contractor -:ill find this data extremely hrr d to calculate

- 
and. even more difficult to obtain top management ar5 -a-vol. The data

as collected by the contractor is composed of the 1t}Jn toi~ f ile ”

- - (field data for similar equipment types) and. chamber data (stress

testing in a field. simulated environment). This may seem on the sur-

face, as a relatively sound and accurate technique for predicting

field reliability. It is, Powever, even at its best, a “ball park”

answer rh ch leaves many top executives extremely uncomfortable dur—

S ing the initial two or three years of the warranty period.

21



S ~eliability Engineers are hard nressed to agree on the conversion

factor to be used when calulating field reliability from chamber

reliability (6).

The writer ’s experience on this subject has spanned a wide anit

of enuinments with equally wide ranges in correlation. On one end of

the spectrum is equipment which reflects .25 hours of field reliabil—

• ity for every 1.0 hours of chamber time, on the other end of the

spectrum is equipment which displays 2.0 hours of field reliability

S for every 1.0 hours in the chamber.

One problem with converting chamber hours to f ield hours is the

correlation of the chamber environment to the actual usa-’e envircrunent

once the equipment is introduced into the fleet.

S Since a major portion of the contractor costs directly relate to

the labor and parts exoended during the actual repair of f ailed unit ,

the ability to predict the total number of returns during the RThi

period is of paramount importance . If the contractor cannot get a

S handle on this parameter, his risk is unknown and he may be headed

for disaster.

2. Cost of repair

The ability to project the cost of repair is b sed on the corn—

S nlément of parts/comoonents which ar~ designed into the equ.inment.

Since in most cases, components being designed into the equipment are

not new technology, the cost of repair should be accurat ely forecasted.

There are, however, risks involved with forecasting the cost of

repair. erhaos the biggest problem in this category is due to the

S current solid state technoiog’~ being utilir.ed on all new electronic

designs. The solid state devices (semiconluctors) leing utilized
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S today are manufactured in lots or groups. It is quite possible that

S 
a particular lot of semiconductors can be defect ive and this defe ct

S 

not show up during the electronic equipment manufacture and testing.
S 

This phenomenon often occurs during the semiconductor manufacturing

cycle due to process parameters varying slightly. During a high rate

S manufacturing contract, several hundred electronic units can be man-

ufactured and sent to the field before the latent defect in the semi—

S conductor surfaces. The costs of recycling several hundred. additional

units through the repair facility puts an enormous amount of stress,

S pressure and additional costs on the facility as it is manned and

organized for a particular level or range of business.

3. MTBF Guarantee

The RIW contract that includes and l T ~~’ guarantee recuires the

S 
contractor to predict the initial field reliability (NThP) and a reli—

S ability growth curve over the several years of the warranty coverage.

S 
The ability to predict the MT~~’ of a newly introduced electronics

system is a matter of considerable debate. Once again, Reliability

~kigineers have a considerable base from which they can draw to predict

a systems reliability growth curve. Even so, predicting of i TBF’S

still has many mysteries, if this were not the case, why would the users

need RIW and other types of warranty protection.
S The maj or risk for the contractor when considering the IdTBF

guarantee is in the area of costs and. reputation. The RIW contract

which incorporates an 1~TT~~ guarantee will usually require the contractor

to supply additional spare units to the field to ensure that suf-

ficient operational systems are available for the using commands.
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Additionally, the contractor is requi red to perform the required

“Corrective Action” to correct the causes of the low ETBF. This

“corrective action” will be performed on all newly manufactured

systems as well as those in the Service inventroy.

S The impact of lower than guaranteed LTBF can have a major impact

on the contractors ability to make an adenuate return on his invest—

ment as he will be forced to exoend resources which were neither bid

during negotiations or planned for in the annual operation plan. In

most all of these cases, the contractor has no method of recovering

the associated costs and can be in a loss position if the quanity of

systems in the field approaches 2Y or more of the total contract

quanity when and if a major failure mode surfaces.

4. Repair turn—around time

The repair turn—around time measures the contractors ability to

verify, correct, and retest a failed Line Replaceable Unit (L~ ’) and

return it to the Government Bonded Storage Area.

The major risk associated. with renair turn—around time is that,

in most cases, the contractor is not organized or equippe d to give

failed units immediate attention through the entire repair/~ odifi—

• cation process. On the Air Force contract for TACAR ii~ (V) systems

the repair turn—around time from “dock to stock” is 15 ~~~~ maximum

(16:59). On this contract, if the contractor doc s not meet an ave~age

S of 15 days or less on repair turn—around time during a six month

S measurement period he will be required to nay the Government 25/day

S for every unit that completed repair during the measurement neri od.

1 
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~ ca~~ le:
250 units repaired during a 6 month measurement period
17 days = average repair turn—around time for measurement period
15 days = maximum TAT

S ~.
;25/day penalty

17 days (actual)
j~ days (contract maximum)

2 days x 250 units x $25 = $12,500 total penalty for measurement period.

Figure 3.0 illustrates the magnitude of a typical repair cycle

S 
for a electronic LRU.
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5. Equipment &rvirorunent (usage)

The reliability of a given electronics system is greatly depend— S

ent on its exposure to various environments. For this reason , it is

exceedingly important that the user correctly define the environment

and. the env ironment profile for a system being contracted. with an

Rr.J clause. Thi s task becomes extremely difficult when procuring a

system which will be retrofitted to the entire fleet as well as

utilized on “new” systems.

The variety of mission profiles, aircraft (bombers vs fighters~ S

and environments makes the contractors job extremely difficult as he

must design to meet the stated requirements and still stay in the
S 

competative arena.

(~. Tampering or mi shandling

As discussed in the “Cost of Unit Repair” section of this paper,

the contractor must be able to correctly predict the cost to repair

returned units.

The costs to repair a mishandled unit which has been damaged or

one that has had unauthorized field repairs will usually be consid-

erab ly higher than orginally planned for. Another risk occurs when 
S

electrical or temperature overstre ss is applied to the system or a

particular system LRU.

~~chniques are available which can reduce the risks of tampering S

and mishandling. These techniques are discussed in the “Recommend-

at ions ” section of this report. S

The electrical overatress problem is one risk that the contractor

will continue to assume. Electrical overstresses are extremely ~.if—

ficult , if not impossible, to pinpoint unless an obvious overload S

26



has been applied which burns printed circuit boards and electrical

components.

7. Equipment usage (time~

As discussed earlier, a major portion of the contractors costs

associated with an 21W contract are predicated on the number of

S units returned for warranty repair. The number of repairs is great-

ly dependent upon the system NTBP which, of course, is simply a

S measurement of failures in a given numbar of hours. The lower the

N TBF, the higher amount of returned units and thus lower profits

for the contractor. Some level of protection must be written into

the contract and a method of determining the equi~ment usage hours S

built into the units. Without a “handle” on usage hours/month, the

contractor cannot bid a firm fixed price RiM contract as he cannot

totally as’ess all the risks involved.

8. Outyear costs

Because RIM contracts are written covering several years (usual-

ly 3—5 years) the outyear costs become an extremely significant

f~ctor. The contractors ability to accurately predict the long

range economic trends is no better or no worse than anyone elses.
S 

As we all know, the ability to accurately predict the outyear eco-

nomic situation has certainly been less than exacting during the past

ten years. Contractors face the same uncertainity looking ahead as

we now know existed in recont years. Before entering into an RP:~

agreement , the wise contractor will insist upon contract c lauses S

which allow for abnormal cost growth.

Other Ri ak Factors

The contractor face s other risk factors which are important

27
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even though they are not in the same category as those discussed

earlier. These risks are considered minimal and consistent with the

risks generally experienced by the contractor during his everyday

business routine. The listing of risks in this section is provided.

for general consideration prior to entering into an ~~~ agreement.

The following information has been extracted from ARINC report “An

investigation of contractor risk associated with ~d’.~” (2:xi) .

General Factors

Factor Risk Aspect

Warranty Obligation Unless contractor ’s obligations under
the warranty are clearly defined., the
scope of his ri’sk cannot be estimated.

Warranty Notification Late notification of the intent to use
warranty can be detremental.

Design Constraints Detailed specifications of the item
design can seriously affect \:arranty
risk by reducing design and modifica—
tion flexibility. S

Design Innovation Degree of new technology incorporated.
S into an item can affect the inherent

risk.

Item Reliability Reliability of the warranted item is
the principal factor in determining

S 
the scope of contractor cost risk.

Foreign Military Sales Diversion of warranted and items to
FNS customer may increase the contract—

S or ’s risk under the warranty because
• of reduced kn~wled.ge concerning equip-

ment usage and limited leverage.

Failure—~~pe Factors

Factor Risk Aspect

Failure Befinition For the purpose of contractor repair
liability and/or I~TEF measurement, it S

is neces~’ary to define a failure with—
in the context of the warranty. S
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Unverified Failures Contractor may receive items for war—
• ranty service that are determined to S

be serviceable.

Maintenance and. Operational Factors S

Factor Risk Aspect

Maintenance Test Concepts The utility and capability of test
S 

- 
concepts designed for the item can
affect warranty performance.

Warranty Data System Effective warranty administration by
• the contractor depends on having ood

data records. Such records can be use-
ful in identifying early trends, lead— 5

to problem identification and risk
reduction.

Transportation Costs Cost of transporting the item betwe en
the point of use and. repair center can
be a significant cost factor. Often,
at the time of bidding, quantities
and location of warranted equipment
are not known.

r.:isdirected Items Sending to the contractor material S

that is not under warranty will in—
- crease his handling costs.

Contractor In—Plant Factors S

Factor Ri sk Aspect S

Bonded Storeroom The Government may desire that the
contractor store servicable items in
a controlled area at his plant. Sto r.-
age requirements can become excessive
if units are not installed. in a timely
manner. ~xcessive handling can occur S

• in the event of high unverified fail-
ure rates.

Product Improvement Contractor may desire to improve item
reliability or maintainability to re-
duce his warranty costs but may not
receive expeditious api~roval.

~aterial Rights Contractor cost or efficiency of re-
pair can be affected unless provision
Is nwde for exneditious exchange of
modules and components.

J~~~~~~~~~~~~1 ~~S S_ _ _ _ _ _



~S :~~~p1S
S Guarantee Factors S

Factor i~.isk Aspect S

Operate—Time Measurements Under tyi~ical terms of t~~ basic ~~~
as well as 1W with NTEF guarantee ,
accurate estimates of the ~~re~ate
operate hours c f  all installed uni ts
are required. Often some tyue of 5

samp ling procedure has to be used.

Mean Time to Removal A guarantee made on the basis of mean
time between removals could Le difficult

• for the contractor to price realistic—
ally since he has limited control of
field maintenance actions.

Consignment Spares As a penalty under terms of the ST1~F
guarantee or the turn—around—time
requirements, consignment spares may
be required. Provision of these spares
repre sents a significant cost factor.

Consignment Sflare s Disposition Consignment spares remain the property S

of the contractor and represent signif-
icant assets. Provision must be made to
return these items in a timely manner when
the contractor ’s obligation is complete.

C. Government Risks

• The assumption of ri sk s in an RIM agre ement is not a one way street

with the majority of the risks being that of the contractor. Ri sk sharing

is the “name of the game ” when it comes to a successful RIM rogran and the

Government also has risks when entering into this type of an agreement. S

G...t~ro~parties enter into a business agreement , one party has a

- aroduct or service to offer that the second party needs or requires. b0 S

also is the case with RIM, both parties are looking toward the business

arrangement for distinct benefits. The contractor expects a f-.ir return

on investment coupled with reasonable risks ~fld the Government has a right

to assume a fair price paid for oods or services hat rect or exceed the

contract re uirements.
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Perhaps the largest and most important benefit for the Government is

that the maintenance portion of the Life Cycle Cost become s predictable and.

manageable.

Given that RIM is not all roses for either party, the risks assumed

by the Government are significant and must ~e evaluated clo sely prior to

the awarding of an RL~1 contract. The Government risks as viewed in this

~aper are:

1 • 21W price
2. ~quinment design3. Administrative complexity
4. Transition
5. Contractor performance

Government Risk Analysis

1. 21W price

The benefits to be derived from use of an ~~~ ~rovir ion should be 
S

related to the cost thereof to the Government as wel]. as to system

reliability and. available. In the case of new systems and equipment

entering the Government inventory, ‘~hich arc not similar to the existing

equipment, the Government has no direct experience with such items for

baseline cost (15:12).

Due to the lack of a baseline cost the Government runs the risk of

paying an excessive amount of money for the warranty repairs to be

performed during the RIM period. The negotiated price for any 2I

contract are, of course, based ~n several cost factors. T~’o major

cost factors are: (1) total number of unit failures which occur

during the warranty period and (2) cost of repair per individual

failure . To a certain degree, the Government as well as the contratcr

~wIns~ whenever the number of failures i~ less than the antici~ ate d

S quanity as this results in decreased aircraft down time and increased
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system ~•:~BF.

The rroblem ari ses when the actual numbef of failures is far

less than the anticipated. number of failurs and it 2ecomes obv~.~ us

that the price ~;aid for the warranty coverage far exceeds any actual

S or planned exDenditures by the contractor. This situation increases

the Life Cycle Cost of the system beyond. the level p lanned OP budgeted

for at a time when maximum effort s are being directed at rcducing and.

controlling LCC.

2. Eauipment design

It is general ly accepted that to be effective, the decision for

RIM application should be made as early as possible in the acquisition

cycle (15 :9). When the contractor knows ear~y in the design ohase

that there will be flY,: requirements, he will make cert~-th im~ortant

design tr a S~e—off a. Although these desi n trade—off s will enhance the

S contractors ability to ro~ — i r  and/or mollify the units during the

warranty period, they may not be ~~TSprorSrja~~~e or totcily compatable

with military maintenance concepts (2:1—4).

The placing of constraints and design limits on the contractor 
S

during the design p hase of a system which will be involved in an ~J ,

is in direct contradiction of the generally arccat~d ~r ctice of

“contractor icti tude ” during the ~~cni [m and devc2lo Sment rhanes .  1he S

S 

risk to the Government is that at the end of the \.:arranty period , a

system may be introduced into the mc intenance environment which causes S

unusual delays, confusion and excessive costs.

3. Administrative comrlexity

Simply stated, RIM is not the t:’ic l n et a r  i of perf r- ng the

maintenance function in the ::erv~ cca.  The :1W con~e~t introduces a 
S
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t otally new set of problems into the air~2 :y complex field of military

ma~ ntenance.

The problems associated with the intro~~xction of a new concept

into a well structured and disciplined maintenance rrogran should not

be taken lightly or underestimated. hen :Y is introduced, . ecp lc

must adjust to a totally ne~; way ~f doing their job. ..Lile they must

S adjust their method, ~rocedures and hahits  for 211, the remaining

portion of their work remains unchanged. ~ssential1y, ~:e have intro-

duced into the main stream of activity, a maintenance concept totally

outside the “norm” which must receive s~ecial handling and attention

if it is to have a~y chance at ~1l to exceea.

1• L~ ansition

S At the end of any given S~~~~~SJ period, the Gcvermnent is faced with

two basic o t~~n:. The first option is to renew the I.. cnntract

with the contractor thrrugh negotiation. TI.~ assumes that the con—

t r sctor  is willing to negotiate and a satisfactory a roement can be

rca~chod. The sec(nd. ort~cn is to assume the maintenance resconsibil i ty

S and introduce the system into the normal maintenance flow. ~hc arc —

S blems rc lated to either of these options should not be rtthiaüzcd or

taken lightly as exalained below :

S ~~~j.on 1, Renew 211
The equirment, at this point in time , is aa rr’xixnatcly

f ive year s O] S L . Depending on the desi~n , environment arid corn
S 

~1exity, the equipment may be getting to the soin t in its life
S c:~cle whe re the I~I~~ is being reduced due to the werr ut factors.

The contractor as well as the Government will be hard prensci~ to
accurately forecast the average cost of an individual reaair and
the I~:liF of the system for a erLod of one or more years. These
fac o~ s mS ke the dec i5sion to ron W the 21W contr c ~ very risky

S for both parties and in ft11 likelihood will cause this option to
be rul 5 d out.

_  
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Option 2, Assume I~iaintenance Responsibility
The problems associated with the Government assuming the

maintenance responsibilities at the end of a five year R11 aeriod
are fairly involved. Among the questions that need answering
are : (1) Where does the support test equipment come from?
(2) What level of spare components and modules are required?
(3) Is the technical data available and up to date .

Answering these three questions does not impose, by any
means, an impossible task. However, answering these questions
and providing the required facilities, spare parts arocedures
and test equipment does take a considerable amount of ~lanning
and time. If planning is not accomplished in a timely manner,
the systems eff ectiveness can be greatly hampe red during the
transition phase.

5. Contractor Performance

Allowing contractors to perform all the required maintenance on

an electronic system places the Government in a unique position. No

longer does the Government control the critical function of mainten-

ance which to a large extent determines the readiness and effective-

ness of a major wea~ons system. The contractor now controls the main-

tenance process which includes (1) quality of work performed., (2)

ouanity of wo rk performed, (3) I~Iea’~ Time To Repair (I?2i~li) and, (4) the

Government storage facility or warehouse. For these reasons, the

overall performance of the contractor during the maintenance process

S must be extremely visible and closely monitored by the “in—a lant

reoresentive” as well as the Services Program L an ;y~er. Failure of

the contractor to parform can be devestating just as the failure of

the Government to foresee the problem early on will cause tho system

in the fie ld to quick ly become ineffective .

P. ~~~~~~~

This section of the report has outlined the problems and risks which

both parties face when enicring into a 111 agreement.
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It quickly becomes strikingly clear that the RIW concept is not a

S panacea or a “cure all” for the maintenance problems of the past, present,

S 
and future.

It should. also be made clear that, although there are problems associ-

ated with RIP,!, it can be an effective and. useful tool in the management of

a weapon system r rocurement. There are methods and techniques which tend

to bind ~r minimize the risks for both parties during the warranty period.

As the 2T concept grows, new and more effective contract language will be

forthcoming which will enhance it~ ability to be accepted and administered.

I
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The reco~~ end.ations contained in this section are not necessarily

new and many of them are currently being utilized on the TACA~ Set

AIN/AR1~ i ie(v)  Contract which is being oroduced by Collins Government

Avionics Division for the USAF.

Contractor Risks Recommendations

Frequency of unit repair The contractor must ‘be appraised that an
RIW will be involved. during the initial
phase of the program so the arSproDriate
engineering tradeoffs can be made. Add-
itionally, the contractor should, on his
own , perform extensive testing of proto-
type units to determine the design changes
required to meet the 1~T~~ requirements of
the contract.

Cost per unit repair This analysis is accomplished by examin-
ing the failure rates of the components
utilized. in the design. Th~deoffs should
be made during the design phase which

S will determine the level of component
screening, unit burnin tonreratu.res and
chamber time as well as assembly, inspec-
tion and test procedures. One additionail S
source of valuable information can be
obtained. from the companies warranty files.
Equipments of similar design being utilized
in an environment consistent with the
item in question can be extremely valu-
able and should not be overlooked.

MTIBF Guarantees J•IPBF Guarantees tend. to cause most con-
tractors extreme concern. Neeting J~TIBF
Guarantees can be extremely difficult if
the approrriate engineering design trade—
cffs were not accomtlished. One metho d

S 
to ensure that a realistic I ITBF exists
is to negetiate a postponement of the
actual requirement until the qualific~-
tion testing is accomplished. A goal can
be announced during the development ohese
and a f irm guarantee established after the
qualification and, reliability testing is

36
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S comDleted. In this situ tion rice
S associated with the NT~~’ will be nego—

tiated alter the completion of testing
and establishment of the NTBF require-
ment.

Repair turn— around—time ( TAT) To ensure that the contractor cons±st—
ently meets or exceeds the contractual
repair turn—around—time the following
steps should be taken.
1. Establish a rea;air facility totally
dedicated to the RIW effort .
2. Provide an organization solely de-
dicated to the successful management of

S 
the RIW facility.
3. Establish a management in.formaticn
system which provides real time inf or—
Ination on spare parts leveleu, average
unit TAT for the measurement period and
unit repair costs.
4. Establish a direct communication
line between the rej air and the manufact-
uring facilities to ensure maximum in-
formation exchange.

~ Equipment operating environment The contract must be s Secific as to the
mission profile of the system. Teas er—
ature extremes, Pi~hter vs Bomber ?.ix ,
and storage environment are examoles of
specifics which must be detailed. The
Fighter vs Bomber 1~iix will be extremely
important as the System NTBP will gener-
ally be reduced significantly when the
unit Is installed in a Xi~ahter A/C.

~ Tampering or mishandling The units must be “sealed” before leav-
ing the manufacturing facility. This
can be accomplished. by several methods,
one of which is the crimp ing of a lead1’
wire seal which connects the unit dust
cover to the front panel.
To monitor the temperature extremes to
which the unit is subjected in the field,
a. fliece of temperatu ’e sensitive tape
can be ar~lied to the inside of the unit
dust cover. If excessive temperatures
are consistently observed, compensation
to the contractor may be warranted,

Equipment usage (time) The correctly written 1111’ contract will
contain en Equipment Usage Clause. This
ci use will establish the number of hours

S rer month the Service intends to use the



equipment. The hours per month will be
“banded” by a upper and lower limit.
If the equi~ment monthly usage falls

S 
outside of the uo~er limit, financial
compensation is due the contractor as
the equipment will have accumulated cx—

S cessive hours during the warranty. If ,
however, the usa~~ is less, the contractor
will be required to refund a pcrtion of
the warranty payment.
To eff ect ively formulate the hours of
usage per month the equipments design
should. provide for an “tla~sed TimeS Indicator” (ETI). Without the avail-
ability of the ETI, the hours of usage
per month will be extremely difficult
if not impossible to calulate.

Outyear costs The contract must include, as protection
for both parties, a clause which allows
for price adjustment based on abnormal
cost escalation. This clause should
utilize a “Price Index” which is fair
to both parties and closely represents
the equipment under contract.

Government Risks Reconmiendat ions

S Rr~ price To ensure that an excessive price is
not paid for the system utilizing an
ilL’! concept, the Government must have
sufficient contractors bidding on the
job ‘to provide for maximum competition.
Additionally, a thorough analysis of
the ICC utilizing Service maintenance
must be accomplished which provides a
baseline for the evaluation of the con—

S tractor bids.

Administrative complexity A~ suggested by the title, this category
of risk is difficult to control and will
cont inue to be a problem of some given
magnatude during the entire program.
The problems with introducing a new ma in-
tenance concept into the mainstroan of
en ongoing Service maintenance program is
exremely difficult and sensitive. To
minimize the impact and confusion 55f
introducing an ilIW program into the system
the following actions are recommended.:
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1. Hold RI.. briefings with user conk-
mand personnel before the equi” mcnt
reaches the field..
2. ~ isure that each unit ( LktU) in the
system has an external “ilL.’ Instruction
iiecal ” which states the procedures to
be followed.
3. ~~chnical Manuals must be reviewed
carefully to ensure the completness of S

all RIW instructions and proce~ures.
4. The .~-rogram I’ianagement Office and
the contractor must work together as a
team to minimize ~roblems and confusion.

~ransition The transition phase of the RIW program
can be accomplished ~noothly if ao~ roached
with sufficient planning and. coooeration.
The Government may want to place a
“Service Contract” ~:ith the contractor
to assist during the transition phase.
If the relationship between the parties
has been one of cooperation during the
five year warranty Deri~ G , the transition
period. will simply be an extension of
that relationshi’.. Once again, alanning
and team work will be the real measure
of success during this critical -h -~se
in the ilL’! Program.

Contractor performance ilL’! contracts should be placed in the
hands of reputable, reliable contr”etors.
To place an ~Li contract with a contractor
who consistently fails to per orm in-
vites excessive costs, ~erfornance pro—S blems, and major schedule slipages for
the program.

CONCLUSION

The RIW concept and philophy will and does work to the satisfaction
S 

of the Government and provides sufficient profits to industry if appli ed

correctly.

There are, as shown, many RIW risks for bOth parties. However, methods

and techniques are currently available to qunnitify the risks being cx—

perienced. Risks are certainly not new and do exist any time the Government
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and. Industry enter into a business agreement. RL’! is no different than

any other business arrangement, risks must be assessed arid. planned for

by both parties.

S It is the writers opinion that ilL’! is a viable warranty concept that

should and will be expanded upon in the coming years as experience and

confidence is gained.

The t~~e success for most RL’! contracts will be measured 
by the ability S

and willingness of the parties involved to ooo~erate. For if maximum

S cooperation is evident, few problems will arise that cannot be worked

out to the satisfaction of everyone concerned. When evaluating a main—

tenance concept, don’t sell the LB.’! approach short, it may be just t}e

approach that will turn your program into a real winner.

.
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