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Title 10, Section 2403, of the United States Code re-
quires that a warranty be included in procurement
contracts for weapon systems. This has generated a
great deal of concern from both military and in-
dustry. Questions such as the following have been
asked:

¢ How can complex military equipment be
warranted?

¢ How much should a warranty cost?

¢ What are the potential benefits?

¢ Can reasonable terms and conditions be
developed?

¢ Can a military warranty be administered
effectively?

¢ Will industry respond?

¢ Will the military user adapt?

¢ What tools are needed? What tools are available?

The Department of Defense and the military serv-
ices have addressed these types of questions through
policy directives, guidance documents, research con-
tracts, workshops, and warranty focal points.
However, the nearly all-inclusive nature of the war-
ranty law, imposed without much time for phase-in,
has presented a severe challenge to the military con-
tracting office, program office, and logistics com-
munity to secure and implement effective warran-
ties at a reasonable price. Contractors face similar
challenges: They are now required to warrant (1) that
delivered equipment conforms to the design and
manufacturing requirements, {2) that the equipment
is free from defects in materials and workmanship,
and (3) that deployed systems will meet specified
cssential performance requirements.

This handbook is designed to aid program managers
of all the military services in meeting the re-
quirements of the warranty law. The handbook ad-
dresses a wide range of topics, from warrantv
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acquisition strategy, to development of terms and
conditions, through planning for the operational
phasesgIn the past, there were few contractual con-
trols available to the Government to ensure that an
accepted product maintained its specified
characteristics in the user environment. Developing
and implementing a warranty that provides assurance
that deployed equipment meets requirements, that
does not add appreciably to acquisition cost, and that
does not impose unacceptable risks on the supplier
is a challenging task. It is hoped that this handbook
will provide material to help meet that challenge.

This handbook was developed by ARINC Research
Corporation, Annapolis, Maryland, under Contract
MDA903-85-C-0320 directed by DSMC. The prin-
cipal authors were Harold S. Balaban, Kenneth B.
Tom, and George T. Harrison, Jr. Editing services
were provided by Sheryl Sieracki. A number of
Government and industry personnel provided
assistance through interviews, background material,
and consultation. Special mention is made of the
following organizational representatives who, with
their associates, performed a detailed review of the
final draft of this handbook: Ronald Bulmer (OSD),
Norman Freeman (Army), Ted Thompson (Navy),
Thomas Brown (Air Force), and John Max (PPAQ).
The authors would like to thank all participants and
the personnel and faculty of DSMC, whose guidance
and suggestions were most helpful.

The Defense Systems Management College is the
controlling agency for this handbook. Comments
and recommendations related to this handbook’s
contents are solicited.

Calvin Brown
Professor of Engineering Management

Defense Systems Management College
June 1986
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Chapter One
INTRODUCTION

1.1 PURPOSE

This handbook is a reference guide for military pro-
gram managers who are tasked with including a war-
ranty provision in system or equipment procurement
contracts as required by law. It includes warranty ap-
plications that are designed to meet the current
statutory requirements as well as more extensive
forms of warranty. The handbook is also designed
to be used as a text by the Defense Systems Manage-
ment College to train program management person-
nel in warranty development and application.

1.2 SCOPE

This handbook addresses the actions to be taken to
effectively meet the requirements of Title 10, Sec-
tion 2403, of the United States Code (herein referred
to as 10 USC 2403), which, in general, requires that
warranties be secured for all weapon system pro-
curements. The handbook is applicable to all the
military services. To meet the requirements for ef-
fective warranty application, it is necessary to con-
sider activities ranging from developing acquisition
strategy through planning for the operational phase
of the system life cycle.

Warranties in military procurement contracts are not
new. However, 10 USC 2403 requires specific types
of controls while offering latitude to program
managers to narrow or broaden the scope of the war-
ranty coverage as deemed necessary for effective ap-
plication. The handbook focuses on the law’s basic
provisions, but for completeness, it addresses more
extensive forms of warranty such as represented by
various incentive types of product performance
agreements (PPAs), including reliability improvement
warranty (RIW), mean time between failures (MTBF)
guarantee, and logistics support cost guarantee
(LSCG).

-
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1.3 USE

No handbook can replace good judgment, ex-
perience, and hard work. However, this handbook
is designed to enhance such attributes by contain-
ing reference material, data, case examples, lessons
learned, development guidelines, and supporting ap-
pendix material. The size of the handbook has been
kept to a minimum to provide material in a concise
manner, yet the handbook is complete enough to set
the warranty program on the right course. Since deci-
sions made during the acquisition phases can affect
the remaining system life cycle, the program manager
or designee should read the complete document at
least once before embarking on a warranty develop-
ment program. In that way, there will be a better
understanding of long-range impacts of early war-
ranty decisions. Such understanding is mandatory
if a program manager is to do the job well.

1.4 SUMMARY OF CONTENTS

The remaining chapters of this handbook are sum-
marized as follows:

e Chapter Two—Warranty Law and Department of
Defense Policy: Provides background information
on acquisition controls and a short history of war-
ranty in military procurement; provides details on
the current warranty law applicable to weapon
system procurements; reviews Department of
Defense (DoD) guidance for implementing the
law; presents a summary of military service focal
points; and describes the Product Performance
Agreement Center (PPAC),

o Chapter Three —Wurranty Concepts and Issues:
Presents basic definitions associated with warran-
ties: identifics two basic warranty classifications
—assurance and incentive: discusses incentive
forms of product performance agreements; and
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addresses warranty issues, including conformance
determination, remedies, acquisition, costs, and
risks.

Chapter Four— Warranty Selection and Structure:
Describes acquisition, system, and operational fac-
tors that influence warranty decisions; discusses
major warranty alternatives; describes the elements
normally included in a warranty; and summarizes
warranty forms applicable to various system
classes.

Chapter Five— Warranty Development. Addresses
warranty impacts on the acquisition strategy and
procurement plan, system specification, and pro-
gram office organization; and presents specific
recommendations for warranty development for
each phase of the acquisition cvcle, including
studies, requirements, Ri-P development, proposal
evaluation, and final negotiations.

Chapter Six— Warranty Administration: Addresses
preparing for, administering, and evaluating the
warranty; making decisions on concluding or ex-

1-2
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tending the warranty; and assessing the benefits
of the warranty.

Chapter Seven — Warranty Cost-Benefit Analysis:
Discusses requirements for and approaches to con-
ducting warranty cost-benefit analyses; presents
a generalized warranty cost-benefit decision
algorithm; discusses warranty cost elements and
warranty benefits; and summarizes available
models to aid in performing cost-benefit analyses.
Chapter Eight — Case Examples: Presents a brief
summary of several previous and current warran-
ty programs, including contract background, war-
ranty coverage, remedies, and the essential per-
formance guarantee.

e Appendix A— Glossary of Terms
o Appendix B— List of Acronyms and Abbreviations
o Appendix C—Title 10, Section 2403, of the United

Strates Code

Appendix D— Defense Federal Acquisition Regu-
lation Supplement (DFARS) Subpart 46.7
Appendix E— References
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Chapter Two
WARRANTY LAW AND DEPARTMENT OF DEFENSE POLICY

This chapter addresses current law and DoD policy
regarding warranties. It provides background infor-
mation on the concept of warranty, discusses acquisi-
tion controls, presents a short history of warranty
in military procurement, provides details of the cur-
rent warranty law applicable to weapon system pro-
curements, reviews DoD guidance for implementing
the law and lists service focal points, and describes
the Product Performance Agreement Center.

2.1 WARRANTY BACKGROUND

The term “warranty” is defined in Federal Acquisi-
tion Regulation (FAR) Subpart 46.701 as “a promise
or affirmation given by a contractor to the govern-
ment regarding the nature, usefulness, or condition
of the supplies or performance of services furnished
under the contract.” The terms “warranty” and
“guarantee” are used interchangeably by the Depart-
ment of Defense.

Until the passage of Public Law 98-212 as part of
the Defense Appropriations Act of 1984, the use of
warranties in military procurements was not man-
datory. However, warranties have frequently been
used by all milit.;y services; some have been quite
extensive with regard to coverage, risks, and cost. In
addition, there are a number of other controls on
quality and performance that are commonly used
and, in a sense, complement the use of warranties
as mandated by the most recent warranty legislation.
These controls and earlier warramy experience are
reviewed in the following sections.

2.2 ACQUISITION CONTROLS ON
QUALITY AND PERFORMANCE

2.21 Requirements, Inspection, and
Acceptance

It is Government policy to ensure that contracts in-
clude inspection and other quadity requiremcents, in-

« Ce e w

cluding warranty clauses, that are determined
necessary to protect the Government’s interests (FAR
46.103). In military procurements, guality and per-
formance requirements are normally established
through specifications contained in the Statement of
Work. Applicable standards and specifications are
invoked to provide detailed procedures to ensure that
the quality and performance requirements are
satisfied. This is generally accomplished through
various types of inspections and tests normally per-
formed by the contractor or, in special cases, by the
Government.

Acceptance by the Government acknowledges that
the supplies conform with applicablc contract quality
and performance requirements. Generally, acceptance
by the Government is conclusive except for latent
defects or fraudulent actions by the contractor, or
as otherwise provided in the contract. Thus, for a
typical procurement of supplies, the Government
specifies its requirements and validates that they have
been met through the inspection and acceptance
process.

2.2.2 Latent Defects

A defect is a condition or characteristic that is not
in compliance with the contract requirements. A la-
tent defect is a defect that exists at the time of ac-
ceptance by the Government but does not manifest
itself until sometime after acceptance. The purpose
of including a provision for latent defect in a war-
ranty is to provide remedies to the Government when
a defect exists in an offered product that reasonable
testing and acceptance procedures are not capable
of detecting.,

In theory, if a product evidences a defect after ac-
ceptance, and it can be “proven” that the defect was
there at time of accepiance, the burden for correc-
tion or replacement is on the contractor. In practice,
providing such proof can be difficult. For example,
consider a truek tire, purchased by the Government,
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that experiences a blowout after only several miles
of use. A failure analysis may show that a tread
separation caused the blowout, which was not likely
to have occurred as a result of the limited use. On
the other hand, consider a tire on a Navy carrier-
based airplane that has been used for months and
experiences a blowout after a particularly hard land-
ing. It would be much more difficult to prove that
the second tire had a defect at tume of acceptance.
A warranty clause can alleviate such uncertainties
regarding latent defects by making clear the condi-
tions under which a warrantv claim can be made,
irrespective of the condition of the product at time
of acceptance. This issue is discussed further in
Section 2.4.2.3.

2.3 A BRIEF HISTORY OF MILITARY
WARRANTY

2.3.1 1960 to 1980

In 1964, Section 1--324 of the Armed Services Pro-
curement Regulation (ASPR) was issued, contain-
ing regulations on the use of warranties. The section,
which has been updated periodically, has been
generally interpreted to mean that use of an exten-
sive, long-term warranty should be the exception
rather than the rule. For commercial items, the
military normally obtains a standard warranty if the
planned usage of the item is consistent with normal
usage (sce FAR 46.709).

Early Government control. against acquiring defec-
tive material included warranty control against la-
tent detects. In the late 1960s and early 1970s, more
extensive warranty torms were tried, such as on the
Navy F-4 gvro (tailure-tfree warranty [FFW|,
Reference 1) and the Air torce ARN-118 TACAN
(reliability improvement warranty [RIW], Reference
2). Indications of potential success for these selected
programs encouraged the Office of the Secretary of
Defense (OSD) and the services to enter into a “trial
period” for more extensive warranty tforms, par-
ticularly RIW and MIBF guarantees. During the
mid-1970s, these types ot warrantics were secured on
such equipment as nine line replaceable units (LRUS)
on the Air Force b 16, as well as the Army ARN-123
radio and Fightweipht Doppler Navigation System,
and the Navv APN 194 altimerzr, In addition, a
dialogue was begun berwe-nmdustny and DoD con-
cerning the warranty issue as newer and more exten-
sive warranty torms were boe implemented by all
the mulitary services The serve es anpported research
studies to evaluite thase warrante applications and
to develop anabvss and nuplementation tools

- - - -y "."‘-_Y*_".?_F-JTD_._'_
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(References 3, 4, S, and 6). After evaluating a number
of these early warranty programs, researchers have
concluded that a properly structured and im-
plemented military warranty can offer significant
potential fur ach.cving desired operational perform-
ance at reasonable cost. Chapter Bight presents an
analysis of relevani duia.

By the beginning of the 1950s, the use of warranties
in the acquisition of military systems became a “stan-
dard” option. but it was only ~electively applied and
usually required a special eftort on the part of the
program otfice to develop and implement.

2.3.2 Warranty Initiatives in the 1980s

Tho successtul e of such waiianty forms as MTBF
guarantces and RIW during the 1970s provided a
basis for extending warranty applications to a
broader class of programs.

In 1980, the Air Foree issued the first Product Per-
formance Agreement Guide, which provided a sum-
mary of the teatures of various torms of warranties
that could be used in military procurements. The
Guide was revised in 1985 (Reference 7). in 1982, the
Product Performance Agreement Center (PPAC) was
established 1o provide a focal point for Air Force use
of product performance agreements and warranties.
Also in 198 the Department of Defense issued
a set of initiatives, which became known as the
Carlucci Initiatives, to improve and streamline the
acquisition provess, Fhey included warranties as one
means of achicving desired fevels of system reliability
and maintainability,

Congressional interest i warranty as a means of en-
suring acceptable tield performance siarted with the
passage of 'ublic Taw 98 212 which was part of the
1984 Defense Appropriations Act. That law, 1im-
plemented by DaD policy euidance dated 14 March
1984, mandarcd thar warranties he inctuded in the
production contact The Iaw, with <ome modifica-
tions, was meade peseianent by inclusion ot the 1988
warranty Lo in he 1985 Dol Anthorization Act.
Passage of the procenovedactiviey inware
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*Najor Weapon Systans Contactor Guoarantees.”
[t is reproduced as Appendin C of this handbook.
The faw requires that the pricee contiactor for a pro-
duction weapon sysivis puoside wiinion zuarantees,
starting with procezcments aiter T lanuary 1985 1t
delinedes the Types of voverase tecprared, Bists the
possible remedios, and speditios roasons for seeur-
ing o waner and actions 1o e taken o the event a
waiver is soneht The B also pronides some relief
for full coverage for new fienes wodd saegests that
guarantees be tlored to the neads of the procuring
agenoy and weapon sestenn esen Lable 201 sum-
marizes the ossantial tcataies ot the faw,

In conjunciion with ihe paoes woe o 1o LSO 2403, the
Departinient of Detense issued o cuidaice document
in the torm of a revised Dob Detease Federal Ac-
guisittion Regulation Suyplonent (DEARS Subpart
46.7). Subpart 4677070 s o Wadrantios in Weapons
System Procurements,” speaitically addresses the new
warranty law and provides guidance and direction
i such arcas as tailonne, Goverment-turnished
properts, torcign nlitany sales, wanranty vost-benefit
analvsis, and waiver procedures?

2.4.2 Requirements ot Warranty Law

The tollowine subsections sumindarize the re-
quircnmients of 1 USC 2403 gy well as applicable DoD
guidance.

2.4.21 Coverage

Fitde 10, Scection 2403, apphos to alb weapon system
procurcments starung atrer 1 January 19850 A
weapon system s detined as e that can be used
directly by the Arnmned Forces 1o caary out combat
missions and cost more than M00.000 or for which
the eventual totad procurenient cost 1~ more than
$10,000 0007 Althoueh the date and doltar amounts
are fairlv clear, the combat mission onentation has
caused vonsiderable debate The euidance provided
by DoD) 10 DEARS Subpan 46 770 mierprets the
weapon system o detinanon guue broadiy, Only sup-
port cytipiment tos e aqupment),
tramnmyg devices, e emien s cermeraad irems
are specttically excluded fabic 2

crond b

GG ZCs Some

weapon system detinition. Eaperience has shown that
the military services are generally securing warran-
ties for all items that exceed the minimum cost levels
specified in the law, unless thev fall under the specific
coverage exclusions.

2.4.2.2 Warrantor

As stipulated in 10 USC 2403, the prime contractor
must provide the warranty, For larger weapon systems
for which there are subcontractors, the prime con-
tractor may imposc warranty requirements on the
subcontricors; however, it is the prime that assumes
responsibility in the event of a warranty breach.

In practice, there may be a relationship established
between the Government and a subcontractor in con-
ducting normal warranty activities. For example, to
minimize turnaround time the Government may ship
a failed unit dircctly 1o a subcontractor rather than
through the prime contractor. Such a relationship
should not alleviate the prime contractor from
ultimate warranty responsibifity; this should be made
clear in the contract.

2.4.2.3 Warranties

The taw requires that the following types of warran-
ties or guarantees be provided:*

¢ Design and manutacturing requirements
¢ Defects in materials and workmanship
¢ Essential performance requirements

Each is discussed in the tollowing subsections.

Warranty on Design and
Manufacturing Requirements

Design and manutacturing requirements are the
“structural and engineering plans and manufactur-
ing particulars, including precise measurements,
tolerances, materials and turnished product tests.”
This type of warranty provides assurance that the
product is designed and buile as specified. It covers
such features as size, weight, interfaces, power re-
guirements, and materidd composition. For many

OF the sasiomme o wierd o 0w he seope of dC\-is__"'n '.u'ul nmnut';um.[ oy n'quircmcnts. a‘onc-time
The daw, The <ot Tiered Sood ton use in verification may bo wit thai s fHevessaryy tqr exam-
Cartvine vt cunhbnr o o G b warran- ple. ?‘ a ’7”’ likely that the size or weight \.‘!. an CI.CC'
Gies, iodit e e e C b aned for troniv unit will chugioe withowt some xnpccmc design
Aondevcloperad o0 St the or manulactunng e Peniodic audits can be con-
ducted durmy a prodicion tan o ensure continti-
ity of adberence tophe desien and manufacturing
Npees o reguIremeiti
A A
v b STheles 0 o o boaethe appheable
DEARS wo
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TABLE 2-1

SUMMARY OF 1985 WARRANTY LAW

Definition

Description

:..

"

i Factor

~

a Coverage

-

.\

h

! Warrantor

i' .

5

2 Warranties

-
Exclusions
Waivers
Remedies
Tailoring

Weapon systems

Prime contractor

Design and manufacturing
requirements

Defects in materials and
workmanship

Essential performance
requirements

GFP. GFE, GFM

Essential performance require-
ments for items not in mature
full-scale production

Necessary in the interest of
national defense: warranty not
cost-effective

Contractor corrects failure at
no additional cost to U.S.;
contractor pays for reasonable
costs for U.S. to correct

Exclusions., limitations, and
time duration

Dual-source procurements

Extensions

Used in combat missions; unit cost is
greater than $100,000, or total pro-
curement exceeds $10,000,000.

Party that enters into direct agree-
ment with U.S. to furnish part or all
of weapon system.

Item meets structural and engineering
plans and manufacturing particulars.

Item is free from such defects at the
time it is delivered to the Government.

Operating capabilities or maintenance
and rellability characteristics of item
are necessary for fulfilling the mili-
tary requirements.

Items provided to the contractor by
the Government.

The first 1/10 of the total production
quantity or the initial production
quantity, whichever is less.

Assistant Secretary of Defense or
Assistant Secretary of the Military
Department is lowest authority for
granting waiver; prior notification to
House and Senate committees required
for major weapon system.

Other remedies may be specified: con-
tract price may be reduced.

Specitic details to be negotiated.

Relleve second source from guarantee-
ing essential performance requirements
for initial product delivered.

Extend coverage and remedies as deemed
benefictial.

2-4
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TABLE 2-2

SYSTEMS CONSIDERED TO FALL
WITHIN THE WEAPON SYSTEM
DEFINITION

P e}

Tracked and wheeled combat
vehicles

Self-propelled, towed, and fixed
quns

Howitzers and mortars
Helicopters
Naval vessels

Bomber, fighter, reconnaissance,
and EW aircraft

Strategic and tactical missiles,
including launching systems

Guided munitions
Military surveillance, command,
control, and communications

systems

Military cargo vehicles and
aircraft

Mines

Torpedos

Fire control systems
Propulsion systems
Electronic warfare systems

Safety and survival systems
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Warranty Against Defects in
Materials and Workmanship

As stated in 10 USC 2403, “the item provided under
the contract, at the time it is delivered to the United
States, will be free from all defects in materials and
workmanship.” DFARS Subpart 46.7 uses the term
“weapon system” instead of “item” and replaces the
reference to time of delivery with “at the time of ac-
ceptance or delivery.” It is clear that this clause is
directed at controlling latent defects (see Section
2.2.2). Usually a discovery period is specified that
often is the same as the warranty duration applicable
to the control on essential performance requirements.
It has been recommended that, if the defects-in-
materials clause is to be used to protect against all
defects, latent or otherwise, the reference to the con-
dition at time of delivery or acceptance should be
removed. This suggested change is consistent with
the law and guidance to broaden the coverage when
deemed beneficial.

Warranty of Conformance to Essential
Performance Requirements

Essential performance requirements are defined in
10 USC 2403 as “the operating capabilities or
maintenance and reliability characteristics of the
system that are determined by the Secretary of
Defense to be necessary for the system to fulfill the
military requirement for which the system was
designed.” This clause represents a major departure
from usual procurement practice, in that it extends
the contractor’s liability for satisfactory product to
operational performance, including reliability and
maintainability. The “old way” requirement to pass
a reliability acceeptance test may be replaced by the
“new way” warranty of measuring field reliability over
a.period of time and comparing such measurement
to a guaranteed value. Failure to meet a stated per-
formance requirement could be cause for the con-
tractor to be liable for redesign of the product. Clear-
lv, such a potential hability imposes a challenge to
the warranty developers to ensure that the terms and
conditions are fair and equitable and that the war-
ranty can be implemented and administered
cttectively.

For many of the warranties contracted soon after the
faw became effective, the 1ssue of defining the essen-
tial performance requirements to be guaranteed was
sidestepped by including all the requirements con-
tained in applicable specifications. Such an approach
can lead to problems, since some requirements are
not meant to apply under operational considerations
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(e.g., MTBF values to be tested by MIL-STD-781
procedures), and others may not be easily measured
in the field without special instrumentation or con-
trolled testing (c.g., missile accuracy). As an exam-
ple of selective use of guaranteed requirements, the
warranty on the Air Force alternate fighter engine
includes controls on engine removal rate, specific fuel
consumption, and c¢ngine thrust —with all such con-
trols extending for up to eight years after engine
acceptance.

Guarantee of essential performance requirements ap-
plies only to units in mature full-scale production —
that is, units manufactured atter the tirst one-tenth
of the total production or after the initial produc-
tion quantity, whichever iy less,

2.4.2.4 Exclusions

A warranty exclusion is a condition or event for
which there is no warranty coverage. DoD guidance
specifically excludes Government-furnished items, ex-
cept possibly tor their installation. The essential per-
formance requirement coverage for the first one-tenth
of the total production quantity, or the initial pro-
duction quantity, whichever is less, may also be ex-
cluded as stipulated in the law. Other exclusions, such
as failures resulting from mishandling or mistreat-
ment, may be added as appropriate.

2.4.2.5 Waivers

The warranty law allows for @ waiver of part or all
of the coverage requirements of the statute (subsec-
tion (b)) if it is determined (1) that the waiver is
necessary in the interest of national defense, or (2)
that a guarantee under that subsection would not be
cost-effective. The wanver authority is no lower than
the Assistant Secrctary of Defense or Assistant
Secretary of the Military Department. The Do) may
issue class waivers when justified.

If a waiver is granted, nottication or reports to the
Senate and House Committees on Armed Services
and Appropriations must be made as follows:

¢ Major weapon syvsiems —Thirty days prior 1o
granting a waiver, the committees <hall be notitied
in writing of the mient to waive and reasons for
the waiver. H w major weapon system not set in
mature tull-scale produciion does not indlude an
essential pertormance requoenient, then notice ol
such exemption shall be viven.

o Orther weapen svoiens Nncannual report shall
be submitted by I bebinary of cach vean Hisomy
all waivers granied and 19 reasons Tor Wi e

Ciiia i ime sl sale A A iinc it lae A S

To date, there has been very limited use of waivers.
Rescarch of warranties that have been written and
discussions with a number of military program, con-
tractor, and staff personnel revealed that the services
have adopted a general policy of structuring warran-
ties to overcome any possible implementation or cost
problems rather than seeking the waiver route. Since
there is only limited experience in fielding systems
with warranties written under 10 USC 2403, it is too
carly to judge whether this policy will have to be
modified.

2.4.2.6 Remedies

If an item fails to meet any of the warranties
stipulated in the contract, then, under 10 USC 2403,
the contractor is required to:

(A) promptly take such corrective action
as may be necessary to correct the failure
at no additional costs to the United States;
or

(B) pay costs reasonably incurred by the
United States in taking such corrective
action.

DFARS Subpart 46.7 offers an alternative, essen-
tially a form of the second requirement, that allows
the contracting officer to reduce the contract price
equitably.

Some warranties have been written that more or less
duplicate the wording of the law, while others go into
great detail to spell out the remedies. While simplicity
is a laudable objective, there generally should be more
detail than a restatement of the legal requirement.
For example, what does “promptly” mean with regard
to correcting a problem? What if a unit is returned
for which the contractor can find no problem? If the
problem is due to a faulty part design, does replac-
ing the failed part with an identical one destined to
soon fail again constitute a valid correction?

Another important issue with regard to warranty
breach and remedy is the means for determining if
a warranty breach has occurred. The Government
cypedts to receive warranty services when a breach
occurs, but it should not have the unlimited right 1o
send units back tor warranty service without some
verification of occurrence of a breach. In the same
sense, the contractor should not be able to clam,
without adequate support, that a breach has not oc-
curred, because of cither a “test OK™ result or ap-
plicability of a warranty exclusion. These issues are
teated more tullv i Chapter Sin
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2.4.2.7 Tailoring of Warranties tractor manubictures the tist one tenth of the o~y
_ _ o _ total antierpated production quantiy, b

The wording of 10 US¢ 2403 and the ensuing o forcien miduury sales (FMS) -Naniantios are not e

DFARS Subpart 46.7 suggests that tailoring of the mandatorny for FMS production  contracts. e

warranty terms and condinions to match the syvstem, However, it Dob) poliey 1o obrain the same war- o
. procurement, and operational conditions is necessary rantics for NS purchasers as obtained by the i

to develop a cost-ettective approach. 10 USC 2403 United  States tor defects o maerals and ;f_q

suggests that specitic details regarding reasonable ex- wothmanship, and conformance 1o design and '::*-

clusions, limitations, and ume duration be nego- manulactuting requirenmients. Normally, essential 1-""'

tiated. Guarantees that provide more comprehensive performance warrantes will nor be obrained for '::

remedies than those provided in the statute are also ENS purchasers, Warranty costs tor FMS pur-

to be considered. In DEARS Subpart 46.7, such fac- chasers mas be higher than tor the United States,

tors as technical visk, contractor tinancial risk, and and the EADS purchiasers must bear all of the war-

progrant uncertaintics are listed s potential reasons ranty acquisitton and admimistration costs.

for limiting the contractor’s lability under the terms o Commercial supplies - the DEARS references

of the warranty. An example is given of narrowing FAR 46709 revarding warranuies ot commercial

the scope of the essential performance requirement supplies. Generadly, the Government may adopt

because a contractor had not designed the svstem. the contractor's standard conunercial warraney if

It is also stated that it is not Department of Defense it s not iconsistent wath the rights that would

policy to include contractor fiability tor loss, damage, be afforded the Government under a warranty-of-

or injury to third parties. supplics clause or other contract terms. If the

Government's speaitications have altered the item,
or it the phanned usage of the item ditters from
normal usage, the warranty language should be
altered appropristels. Forms of commercial war-
ranty have been used by the military on such items
as vehickes, gune and commercial avionics.,

2.4.3 Cost-Benefit Analysis

The cost-ettectiveness ot a potential warranty is a
major determinant of whether a waiver should be
requested. DEARNS Subpart 46.7 requires that a war-
ranty cost-benetit analyvsis be conducted and docu-

mented in the contract file. The DEFEARS requires
comparing the benetits of a warranty with its acquisi- 2.5 XYEJL[;T::\SEXA;%(;Q?;Y PoLICY

tion and administrative costs. W here possible, a com-
parison should also be made with the costs of ob-
taining and ¢ntorcing snmlar warranties on similar 251 US. Army
svsteme, It is alvo suveosted that a lite-cyvele-cost
(LCC) basiy be usad, comparing LCC with and
without a warranty, Sach ao approach has been used

[UIs evident trom the policy statvinents and from in-
terviews conducted with Army personnel that the
Sl mosh HupoTant aspect of the Wanranty aequisi-

I the past on progians toal have considered using . : o IR
the more extensive torms of warranty such as RiW “q”.mﬂ,&:‘“ o far e _“‘l'“m'\ o m.‘“ it has
: minimal impact oo standard Ao logisticdd pro- o
and MIBE guaraniecs _ G - -
- cedutes, A~ one official stared, twareanny should be T
invisible 1o Aoy tield maintenance personnel.” -
2.4.4 Other Warranty Policy Issues ATIY watianiy policy s provided o Army Regula- )
tion CARY 700 1390 Army Warranoy Program Con-
DEARS Subpart 467 o otters euidance in the cepis and Pioss effectne 10 Apnd tase This
following urcas: regulatton, o el focused o [o T ose 24030 also
applice Zovce - e warnans s b v eyl
o Government-turcshed properiv (GEFP)—Warran- ton ostabiisiios sosponsihtio s, dot s ooy and
ties provided by the ponne contractor on GEP shall procedunes. aia vandand oo TLon,
NOL eencads b e for defects in - frebdine o o e A
stallation, o diaes o nodibication that in- nes, A .
vablidatos o war ey poocded B the manutacturer [ERRERTE L -
of the proper v o Broanons made 1o the me : s S o PR
properis beosoee oo oo ‘ ‘
: o Vernic saicioc oo ocionro NTernte souree
; Coptractontsi e o b rom thie essential AR ‘ o
pertorm e e © T oese annd that con- doa :
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various mnterested activities, and 1o provide an elec-
tronic maibox for information tlow and a 24-hour
hotline for resolution of warranty problems. Major
commands are also directed to establish a warranty
control office or ofticer (WARC Q) at the MACOM
level to ensure effective execution ol warranties.

With respect 1o wairanty concepts, reliability im-
provement warrantics are specifically exempted from
coverage in the regulavion, since such an approach
1s considered 1o be @ relibility improvement incen-
tive. The Army considers reliability improvement
warranties to be usetul i unique instances where
reltability 1s hnowir to be Jeticient and reliability
growth is possible. Stnee another regulation (AR
702-3) had previousty bect prepared for the reliabili-
ty improvement concept, the Army chose not to in-
clude that concept in AR 700-139.

Policy guidance thai has been issued reflects the
Army’s belicf that onc of the most effective remedies
available to achieve thic iequired performance re-
quirements is the redesign of potentiallv defective
parts. Acquisition managers have been directed not
to exclude a redesign remedy from warranty coverage
as had been done on several major programs.

Warranty coverage for centrally procured equipment
should generally include both coverage for failures
of individual items and coverage for system defects;
the latter may imvolve a potential redesign hability.
It claim processing costs are ¢expected to exceed
estimated claim recovery costs, only  systemic
coverage should be used. The duration of a warran-
ty should be between 10 and 25 percent of the ex-
pected life and generally not fess than one calendar
year of operdtion.

Procedures and forms for warranty identification,
data collection, and claims have been standardized
throughout the Army. A central data collection ac-
tivity has been operating since August 1984, gather-
ing information on acquired warranties and
publishing an index of cquipment under warranty,
a list of warranty contrel oftices, and periodic Army-
wide newsletters to share warranty cvents and
imtormation.

Table 2-3 Tiste the ottioes destenated as VLS Arnn
warranty focal points. These ofhees dre responsible
for warranty manapcment within ciach conmodiy
command. The tield conmunds respansible for ex-
cetition of Army wantanties also have designated war-
ranty control ottfices as liviad

2-8

2.5.2 U.S. Navy

Navy warranty policy is being developed in proposed
Secretary of the Navvy Instruction (SECNAVINST)
4330.xx, Navy Policy on Warranties. The instruction
will focus on 10 USC 2403, FAR Subpart 46.7,
DFARS Subpart 46.7, and SECNAVINST 7000.14B
to ensure that the Navy obtains and administers cost-
effective warranties and uses them to enhance the
reliability of systems, subsvstems, and materials,

Navy activities will take action to implement the pro-
visions of the instruction. It is expected that the pro-
vistons will include the following:

e Policy on warranty requirements, cost-benefit
analysis, acquisition planning, identification
marking, failure reporting, period of coverage,
participation with the Air Force Product Perform-
ance Agreement Center, and supply policies

¢ Development of procedures for implementing war-
ranty terms and conditions, estatlishment of war-
ranty administration points of contact, and in-
tegration of appropriate supply and maintenance
regulations

® A reporting system to ensure proper warranty
administration

Table 2-4 lists offices that have been designated as
U.S. Navy warranty focal points.

2.5.3 U.S. Air Force

With reference to 10 USC 2403, Air Force policy
documents indicate that the Air Force will require
a warranty plan for each procurement, document-
ing the responsibilities, decisions, taskings, and
strategies for warranties. Specific planning areas are
as follows:

¢ Brict statement of the need and summary of the
technical and warranty history
Membership of the acquisition team
Responsible action point, contracting officer, war-
ranty manager, and other points of contact
deemed necessary for warranty administration

s Organizational responsibilitics for warranty
management

* Duration, marking, measurement basis, reporting,
disposition, matertal accountability, and other in-
formation pertaining to the adonnnistration of the
warranty

e Cost benefit analvses documentation

Easential pertormance characteristios that are

wattanicd
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TABLE 2-3

ARMY WARRANTY FOCAL POINTS

office

Address

Telephone Number

Army Materiel Command

Policy/Executive Agent
for Warranty

Armament, Munitions. and
Chemical Command
Aviation Systems Command
Communications and
Electronics Command
Depot Systems Command

Laboratory Command

Missile Command

Tank Automotive Command

Troop Support Command

Materiel Readiness
Support Activity

AMCOA -W
Headquarters, AMC
Alexandria., VA 22333-50001

AMSMC -QAD, AMCCOM
Rock Island. IL 61299-6000

AMSAV-QR, AVSCOM
St. Louis, MO 63120-1798

AMSEL-PA-W, CECOM
Ft. Monmouth, NJ 07703-5000

AMSDS-QS, DESCOM
Chambersburg, PA 17201-4120

AMSLC -PR
Adelphi, MD 20783-1145

AMSMI -QA-WA
Redstone Arsenal, AL
35898-5000

AMSTA -MwW
warren, MI 48397-5000

AMSTR -QE
St. Louis. MO 63120-1798

AMXMD -MS
Lexington, KY 40511-5001

AV 284-4018
(202) 274-4018

AV 793-2421
(307) 782-2421

AV 683-1771
(314) 263-1771

AV §992-2220
(201) 532-2220

AV 238-7946
(717) 263-1946

AV 290-3690
(301) 394-3690

AV 746-5115
(205) 876-5115
AV 786-7889
(313) 574-17889

AV 693-2879
(314) 263-2879

AV 745-3690
(606) 293-3690

2 Fleld Commands
. Training and ATPL-MM AV 680-3248
- Doctrine Command Ft. Monroe, VA 23651} (804) 727-3248
E Forces Command AFLG-SMM AV 588-3820
- Ft. McPherson. GA 30330 (404) 752-3820
Q Western Command APZV DIO AV 438-1410
- Ft. Shafter. HI 96858
2l
> Eighth U.S. Army DJ -MS -MM AV 262-1101
. Soeul, Kotea
. U.S. Army Europe AEAGD -MMC -RL -W 494-2281-6568/8268
. 200th TAMMC Zweibrucken, West Germany
]
2-9
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TABLE 2-4

NAVY WARRANTY FOCAL I

- —

Office Address

Office of the Assistant
Secretary of the Navy
(S&L). Contracts and
Business Management

CBMMA

Commander SEA 901

Naval Sea Systems Command

Commander
Space and Naval Warfare
Systems Command

SPAWAR 2011
i Washington., D.C.

AIR 5162
Washington, D.C.

Commander
Naval Air Systems Command

Washington, D.C. 205t

Naval Facilities
Engineering Command

200 Stovall Street
Rlexandria, VA 2237/

Washington, D.C. 20 i

Commander SUP PML 550

Naval Supply Systems Washington, D.C. 20376-%0
Command |

Commander FAC 021A

20363 -5100

20361-5160

ol

Telephone Number

(202) 692-8658

(202) 692-6731

(202) 692-6046

(202) 692-71788

(202) 692-5305

(202) 325-9121

¢-

e
<

T

» FMS coverage and related administrative
requirements

Applicability under the law

Procedures tor tracking and aocumulating warran-
ty costs

The Air Force Logistics Command has also provided
interim guidance on warranty administration (Ret-
erence 10). This guidance retlects a position tuken
by the other services; namely, that warranties should
generaily be structured to be consistent with current
Air Force procedures, Specitically, the tollowing con
straints are included:

® The lowest fevel of hardware subject 1o warranty
requiring contractor corrective action should be
that which can be efteciively marked uanye
MIL-STD-120 procedures.

¢ To the extent possible, warranty duratoen should
be stated as a fised cafendar date and be no longd
than that required o adentify detecis,

2-10

o Parameter selected tor warranty coverage must
be H‘\J\hnnhhw aid the method of measurement
ms ool S ihe warranty clause.

® Laiiure aies ano assoctated reports should be

Fodri e o

returned for correction to
provete st toedback,

& (i “oloed 1o omeet specific re-
quirereoe bt heaeed o the extent possible,
S T aotivity developing such
lascsr oo T rowath warranty administra-
v i

o cinalated to establish anin-

TURITRE i and an automated

P e . LOnnINer warranties.

L. ~orne been designated as

U v Sl points.,

P CL ST ONIOHSIVE ONPRTICNCE
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TABLE 2-5 g
ALR FORCE WARRANTY FOCAL POINTS -
T v
[
office { Address Telephone Number i
Warranty Contracting - HQ USAF/RDCS (202) 697-6400 ';:f
. Pentagon '
. Washington, D.C. 20330 -
| n"'

iy USAF/LEYE (202) 697-0311
~ntagon

«i=hington, D.C. 20330

Warranty Administ-.tion

AR b

~
U
a

(AN
(Vs

He AFSC/PLE (301) 981-4076

Andrews AFB, MD 20334

Air Force Systems iounald

3

M AFLC/MMA (513) 257-7119

Air Force Logisri.-
a bght~Patterson AFB, OH 45433

Command
(513) 255-5459

Warranty Data Base 7 Product Performance

reflects the current A o o
guarantee during 1he oo

2.6 PRODUCT PERFOMANCE

uct Performance Apicomois taon et

varranty

ISV M ST PRI

AGREEMENT CENTER (PPAC)”

Consultinag Agreement Center
Wright-Patterson AFB, OH 45433
MTBF guarantces, and oo - o el guar ail levels, the PPAC currently performs the follow-
antees. To provide a contial - osonice tor warrantyy ing furctions:
guarantee developnicnis, e o e coshished the
Product Performance Avieor . : cowlidhgs e Serves as the central repository of Air Force PPA-
discussed in Section 2,600 T 0w o the Prod- related data
forenee 7) * Analyzes the effectiveness of existing and pro-

posed warranties, guarantees, award fees, incen-
tives, related contractual provisions, solicitation
instructions, and other PPA associated contract-
ing strategies and management and administra-
tion systems

s Develops improved contract clauses and related
concepts as well as methodologies for selecting ap-
propriate and cost-cftective PPAs

The Air Force PPAC wa- o0 0 0 ia st

, Air Force activitios imva, Cedron of e Provides technical assistance to Air Force activities
. defense svstems and thci - e e, in sclecting, tailoring, pricing, negotiating, -and ad-
| structuririg, pricing, povoi ccn oty munistering appropriate agreements through direct
! effective PPAC and rofoe T S TU T LY consultation with program and system managers
::- To promote the us VRN L O pros and staftf: periodic publication of guides, hand-
- curements pursnant i i 1o Clotioly books, and techuical reports; and periodic spon-
effective application .uni PPN Al sorship of workshops, symposia, briefings, and
- other communications designed to improve Air
3 Force-wide use of PPAS

*The term “product ports
the Air Force o nos
relating 1o the pertor g

2n

¢ Formulates proposed policy guidance for HQ
USAL consideration concerning application of
PPAS to Air Foree acquisitions
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Chapter Three
WARRANTY CONCEPTS AND ISSUES

3.1 DEFINITIONS

To provide a basis for discussion of various warran-
ty concepts and issues, the following definitions are
presented:

® Acceptance-The act of an authorized represen-
tative of the Government by which the Govern-
ment, for itself or an agent of another, assumes
ownership of existing identified supplies tendered
or approves specific services rendered as partial
or complete performance of the contract.

e Correction—Elimination of a defect.

* Defect—Any condition or characteristic in any
supplies or services furnished by the contractor
under the contract that is not in compliance with
the requirements of the contract.

e Design and manufacturing requirements—
Structural and engineering plans and manufactur-
ing particulars, including precise measurements,
tolerances, materials, and finished product tests
for the weapon system being produced.

o Essential performance requirements —QOperating
capabilities and reliability and maintenance
characteristics of a weapon system that are deter-
mined by the Secretary of Defense (or delegated
authority) to be necessary for the system to fulfill
the military requirement for which it is designed.

o [nitial production quantity ~The number of units
of a weapon system contracted for in the first pro-
gram year of full-scale production.

* [nspection — Examination and testing of supplies
or services (including, when appropriate, raw
materials, components, and intermediate
assemblies) to determine whether they conform to
contract requirements.

® Mature full-scale production — Follow-on produc-
tion of a weapon system after manufacture of the
lesser of the initial production quantity or one-
tenth of the eventual total production quantity.

e Prime contractor— Party that enters into an agree-
ment directly with the United States to furnish a
systcm or a major subsystem.

o Warranty — A promise or affirmation given by a
contractor to the Government regarding the
nature, usefuiness, or condition of the supplies or
performance of services furnished under the
contract,

e Warranty breach — A failure to meet the warranty
terms and conditions,

o Warranty remedy — Actions of a contractor to meet
its obligations under the terms of the warranty
when a warranty defect occurs.

¢ Weapon system — System or major subsystem used
directly by the armed forces to carry out combat
missions.

3.2 WARRANTY CLASSIFICATIONS

A number of warranty classification schemes have
been developed to describe alternatives available to
procurement activities. The classification scheme
used in this handbook distinguishes between
assurance and incentive forms of warranty. The Prod-
uct Performance Agreement Guide provides several
types of incentive warrantics.

3.2.1 Assurance and Incentive
Warranties

The term “assurance warranty”™ is used when the
primary intent is to assurc that minimum design,
quality, and performance levels are achieved. The
Government is not secking anything more than the
contract specifies, and the warranty concept and
terms and conditions do not provide any incentives
for the contractor to do otherwise. This is the type
of warranty required by 10 USC 2403,
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The term “incentive warranty” is used for the type
of warranty that provides incentives tor the contrac-
tor to exceed minimum design, quality, or perform-
ance levels. For such a warranty, the contractor can
adapt a strategy to just meet the minimum perform-
ance levels. However, the warranty is structured so
that the risks of failing to achieve the minimum levels,
or the potential profit associated with exceeding those
levels, will normally motivate the contractor to try
to exceed minimum Jevels. This ty pe of warranty may
or may not meet the requirements ot 10 USC 2403,

The distinction between the two basic torms can be
ustrated by an example. Let us assume ¢hat an
equipment is to be procured that has a field MTBF
requircment ot 1,000 hours. For the selected warranty
period, the warranted items are expected 1o operate
for a total ot 200,000* hours. Therefore, it the MTBF
requirement is met, the total number of failures ex-
pected to vecur 1 200,000°1,000 - 200.

For an assurance type of warranty, the terms and con-
dittons muay stare that all faitures bevond 200 that
oceur durmye the warranty period must be repaired
by the coniractor o o eddittonal cost to the Govern-
ment. Fhe corr oo does not benetit from produce-
Ing cyunpeni with better than a LoOO-hour MTBE.

Now fet o= s s anneentne warranty torm for
the samio g pic Suppose the contracion is 1o pro-

vide doyo coeoos tor this eguipment over
the war oo porne Do aotnwed proces wineh is based
onthe s e NEOBE of Tooo hoars or 200 expected
fanfaves Fhe Coneeton anware of thas pending war-
tasiiy o o des thin cach taihure that can

boe chimy oonad

thoretore b

dectrmore profit The contractor
e topavest i desien, pro-

Juciers oot Senranee toedniee the namber
of tutiee s, addition, thore is an neentinve
to s b o e of patici s tathures, and,
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deplon o focadesclop G o edace or

el o T P rune of wrnanty s
kitowe o o S s erpronement vty (RIW)
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represents the decrease in MTBE from 1,000 hours
“covered” by the warranty profit‘risk dollars in the
contract price. For the assurance warranty, the con-
tractor’s profit riscs to the expected contract profit
and remains there tor MTBI equal to or greater than
1,000. For the incentive iorm of warranty, the profit
continues o rise with increasing MTBEF and,
theoretically, is asymptotic 1o a value near the con-
tract warranty price — the only costs incurred being
for warranty administration and warranty data as
MTBF approaches infinity.

The distinction between assurance and incentive
types of warranties is not alwavs clear. Table 3-1 lists
various procurement and deployment tactors and
their relationship to these two warranty types.

3.2.2 Assurance Warranty Issues

Assurance forms of warranty have been used in
military production vontracts for a number of vears.
Following the legislation of 10 USC 2403, there have
been basically only two hey changes in warranty
practices:

e Application of warrantics to weapon systems is
mandatory rather than discretionary, as in the
past.

e Of the three types of warranty coverage required
under 10 USC 2403 (listed in Table 2-1), only the
warranty for conformance to “cssential perform-
ance requirements” reflects a new, post-acceptance
commitment. (Warranty coverage for conformance
to design and manufacturing requirements is tradi-
tionally covered under some form of the inspec-
tion clause; the warranty for freedom from defects
is usually covered undcer the inspection clause or
correction of defects on warranty of supplies.)

The developer of a warranty must be concerned with
how best to detine and include essential performance
requirements and defect controls in a warranty, as
well as the form that the warranty will take.

3.2.2.1 Essential Performance
Requirements

The detfense idustry communiny recognizes that
there could be several hundied pertormance re-
QUIFCIICNTS 1N 3 WCAPon A ICm (I SONe cases
masked as objectives, soals, and thresholds, including
the specifications). Comphance wich the majority of
stated  performance charavteristies s determined
through an evaluation ¢! heintoremon furnished
to support the allocared onde oo™y hasehne of the
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system during design and development. That is, the
Government implicitly accepts the risk that the con-
tractor’s design will achieve specified performance
requirements through a review of development speci-
fications and drawings, qualification test results, and
proposed acceptance procedures,

Since a warranty on essential performance re-
quirements survives acceptance of the product, the
Government, in conjunction with the contractor,
must clearly identify those selected performance
characteristics which survive the normal acceptance
process. Instead of several hundred or so perform-
ance characteristics within a weapon system contract,
there should be relatively few areas (perhaps three
to five at most) in which the Government can clear-
ly describe the compliance and evaluation method
in the operational environment and satisfactorily
negotiate any joint evaluation responsibilities with
the contractor.

3.2.2.2 Defects in Materials and
Workmanship Versus MTBF
- Requirements

There is a potential conflict between a control on
i all defects in materials and workmanship and an
essential performance requirement on MTBF. Sup-
pose the stated MTBF requirement “allows™ up to
F failures to occur for H hours of opcration during

\'.‘ e Tt . .
- L » " . a - - . . -
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Achieved MTBF

FIGURE 3-1
CONTRACTOR PROFIT-ASSURANCE VERSUS INCENTIVE WARRANTY

the warranty period. The question of concern is
whether the defects in materials and workmanship
control applies to tne first F failures. If the defects
control is limited to those defects that existed “at time
of delivery,” then it is fairly clear that the two con-
trols are not in conflict. The defects clause protects
against initial quality problems, while the MTBF con-
trol is a reliability control for accepted product. The
difficulty in this case is “proving” that the failure was
a result of a defect existing at time of delivery.

If the time-of-delivery condition is removed, the con-
flict with an MTBF requirement may surface. This
issue should be directly addressed to avoid further
problems in implementing the warranty.

3.2.2.3 Assurance Warranty Forms

Assurance warranty forms have been as simple as a
one-paragraph statement and as complex as a set of
terms and conditions extending over a number of
pages. Because of the relative newness of 10 USC
2403, a set of “generic” warranty forms has not yet
been developed.

A warranty that defines a breach only when the
number of failures exceeds a stated threshold is a
form of assurance warranty. The Army expected-
failure concept is an example of this approach. This
concept may be applied to other performance
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TABLE 3-1

COMPARISON OF ASSURANCE AND INCENTIVE TYPES OF WARRANTIES

Factor

Assurance Warranty

Incentive Warranty

Basic Intent

Warranty Price

Warranty
Duration

Technology
Factors

Contractor

Meet minimum performance
and R&M levels.

Expected to be minimal,
from O up to 1 or 2
percent per year of
hardware price.

Limited -- generally
1 year or less.

Warranted item is well
within state of the art
(SOA), or SOA is so
severely "pushed" that
only limited warranty
protection is realistic.

Contractor has limited

opportunity to control

and improve performance
prior to and during

Exceed minimum levels.

May be significant, up to 7

or 8 percent per year of
hardware price.

Can be extensive -- 3 or
more years.

Warranted item pushes SOA,

so there is need to protect

against failure and there
is opportunity for growth.

Contractor has significant

opportunity to control and

improve performance.

warranty.
Competition Should not reduce
climate.

Administration
burden.

future competitive

Generally not a severe

May significantly reduce
competitive climate.

May require complex
procedures.

parameters, such as speed, range, power, and ac-
curacy. The product must meet stipulated perform-
ance levels, and the warranty does not have a stated
or implied incentive to exceed those stated levels.

There 1s a form of warranty that may have both
assurance and incentive features. Consider a warranty
that identifics several performance requirements for
warranty coverage but has no incentive to exceed
minimum levels. There is no direct reliability-related
mcasure. As required by law, the warrauty also covers
defects in materials and workmanship. The warran-
ty may be worded in such a way that all failures that

3-4

occur during the warranty period arc covered —
irrespective of whether the failure exists at time of
delivery, and irrespective of whether the population
reliability level exceeds a specified value. For this case,
the performance requirements represent an assurance
form of warranty, but the defects clause has an in-
herent incentive in that the contractor’s liability is
reduced for cach failure eliminated. The “strecngth”
of the incentive depends on a number of complex
factors, such as the length of the warranty, the con-
tractor's ability to control certain types of defects,
and the flexibility and capability to identity problems
and institute corrective action,
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3.2.3 Product Performance Agreement
Guide Warranties

In 1980, the Air Force published the Product Per-
formance Agreement Guide, which was developed
by a joint Air Force and industry committee. The
focus of the committee’s efforts was to explore ways
of enhancing contractors’ participation in the field
performance of their products through the concept
of product performance agreements (PPAs). The
document listed 23 types of product performance
agreements. In November 19885, a revised Guide was
issued (Reference 7), listing 28 forms of PPAs and
providing additional background and guidance on
their potential application. For each PPA, the Guide
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presents the following information, typically on one
page:

¢ Objective

Characteristic

Applicability

Description

Measurement

Result

Advantages

Disadvantages

Table 3-2 lists the 28 PPAs. As can be seen, there
are a number of different alternatives, some of which
are combinations of others (e.g., RIW with MTBF
verification test).

TABLE 3-2
PRODUCT PERFORMANCE AGREEMENT FORMS
PPA
Number Title
1 wWarranty of Supplies; Warranty of Systems and Equipment Under
Performance Specifications or Design Criteria
II Warranty of Technical Data
IIr | Warranty of Technical Orders
v Reliability Warranty
% Maintainability Guarantee
VI Reliability and Maintainability Warranty
VII Reliability Improvement Warranty (RIW)
VIII Reliability and Maintainability Improvement Warranty (R&MIW)
IX Mean Time Between Failures Verification Test (MTBF-VT)
X RIW with MTBF Verification Test
X1 K&MIW with MTBF/VT
XII Component Reliability Warranty
XIII Chronic LRU Guarantee
XI1v Availabjlity Guarantee
XV Logistics Support Cost Guarantee
XvV1 Maximum Parts Cost Guarantee
XVI1I Spare Parts Level Warranty
XVIII Utility Functions Guarantee
XIX Ultimate Life Warranty
XX Commercial Service Life Warranty
XX1 Software Design Commitment Guarantee
XX1I LRU Software Configuration Control and Support Agreement
XXIII Fault Detection, Isolation, and Repair Warranty
XXiv Test and Repair Improvement Guarantee
XXV Method of Test Guarantee
XXVI Quality of Training Warranty
XXVII Rewarranty of Repaired/Overhauled Equipment
XXVIII Repair/Exchange Agreements
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“;x Four of the PPA forms listed in the Guide represent Presumably, the price paid for the warranty is based
. the more commonly used incentive forms of on reasonable costs (o repair covered failures when
- warranty: the ficld failure rate is consistent with that specified
e or “expected.” If the warranty is for 200,000 opera-

¢ Reliability improvement warranty (RIW)
¢ Mean time between failures guarantee (MTBFQG)
(included as part of several PPA forms)

tional hours and the Government expects a field
MTBF of 1,000 hours, and if the contractor has pro-
vided equipment that meets this expectation, the

¢ Availability guarantee (AQG)
¢ [ogistics support cost guarantee (LSCG)

number of failures expected to occur is
200,000/1,000=200. That number becomes the basis

S
-

o~ for negotiating a warranty price.

' Table 3-3 summarizes these four torms. They are

" discussed in detail in the following subsections. Clearly, it is in the interest of the contractor to pro-
::--." duce an equipment with an MTBF greater than 1,000
.3

et el

3.2.3.1 Reliability Improvement Warranty

The RIW form of warranty has been used most ex-
tensively in the past, particularly for electronic units.
The objective of RIW is to achieve acceptable
reliability while providing the motivation and
mechanism for reliability improvement. This is ac-
complished through a fixed-price contract provision
for the contractor to perform depot repair for all

hours if the incremental development or production
costs to do so are less than the reduction in future
warranty repair costs. The contractor, who is also
performing the repair for all failures, has the oppoi-
tunity to devote resources to detect pattern failures
as early as possible. It a fix can be developed and
implemented in time to reduce the number of future
failures economically, the contractor will be
motivated 1o do so (Reference 11). The terms and

covered failures during the warranty period. conditions of an RIW generally include exclusions,

TABLE 3-3

SUMMARY OF FOUR INCENTIVE FORMS OF WARRANTY

D |

Incentive ’

Warranty Form Object tve Approach Remedies Application

— e [

Achieve acceptable

Reliability Contractor pecforms Contractor tepalrs all Units must be depot-

Improvement reliability and | depot maintenance covered fallures and has repaltable. Reduced
Warranty motivate contractor for at least two the option of implementing | military self-
(RIW) to improve. years under a fixed no-cost ECPs for R&M sufficiency must be

price. improvement . tolerable.

Mean Time Between | Provide assurance that
Fallures Guarantee | required field MTHBF

Contractor guarantees

Contractor must develop
field MTBF. Measure-

and implement solution if

MTBF 1is appropriate
reliability param-

(MTBYG) level will be achieved. ments are made and | quarantee value is not eter, and field
compared with guaran - { achieved. Contractor may measurement can be
teed value. | have to provide consign- made.
ment spares in the
interim. l

'
at

Rvajlability Provide assutrance that
Guarantee tequired operational
{(AG) avallability will be
achieved.

System availability is | Same as for MTWF
measured in the field quarantee.

or through special
test and compared to
quaranteed values.

Availability is
appropriate readi-
ness parameter. and
acceptable measure-
ment methods can be
implemented.

s

L
o e
ol a

A

Logistics Support Control logistics Contractor "bids" tar
Cost Guarantee SUpPpOrt costs, get logistics support
(LSCG) cost through use of a

Contract price is adjusted
based on measured versus
target values: a cortec

Appropriate LSC
mode] exists,
Generally requires

L 4
.

»
model. Fleld param tion of deficiency may l a special test \':
eters are measured, be requlred. I program to obtain \
and the same model] is ! measured values. v
used for obtaining ! v
measured logistics | ‘ z‘,
support costs and l

l compared to tarqget. i .
[ K

1

3-6 .




I e SRt Ay

(S A AR e fad s e o g ) g o e

Yo
failure-verification procedures, turnaround time con- not be adequate, and a special measurement process
trols, operate time adjustments, data requirements, will have to be instituted. g
and storage and transportation procedures. }:j

Generally, MTBF is defined as operating exposure Lo
RIW has been used successfully on such programs divided by the number of relevant failures. Ideally, e
as the Navy F-14 hydraulic pump, Air Force operating exposure is the number of operating hours ’
ARN-118 TACAN and F-16 avionics, and Army or cycles of the warranted item. In practice, this may ._-
ARN-123 CONUSNAV radio. Although the RIW be difficult to obtain, and pseudo-measures such as :-:-;
approach has required some changes to support platform hours (e.g., aircraft hours) may be used. In w7
systems, it has proved to be administratively some cases, a statistical sampling procedure using D!
workable, and it is considered to be one of the more elapsed-time-indicator readings has been used to :::

important and useful forms of incentive warranty. calculate operating exposure (Reference 12).

3.2.3.2 Mean Time Between Failures MTBFG Remedies

Guarantee In the event a measured MTBF value fails to meet

the guaranteed value, the contractor is to supply the

MTBFG provides a direct means for controlling the 5 ‘ -
following typical remedies:

operational reliability of fielded equipment. This is
accomplished by specifying in the contract the MTBF
to be achieved in the field, a means for measuring
the operational MTBF, and actions to be taken if the
measured MTBF is less than the guaranteed value.

¢ Engineering analyses to determine the cause of
MTBF nonconformance

e Corrective engineering design or production
changes

MTBFG Values * Modifications of units as required

¢ Pipeline consignment (loaner) spares in accord-
ance with a contractually specified method to sup-
port the logistics pipeline pending improvement
in MTBF

Two approaches to determining MTBFG values have
been used: specifying the MTBFG value in the RFP,
and having contractors bid an MTBFG value. If con-
tractors are to bid values, the RFP should generally
specify a minimum value — one that is consistent with
the system specification and development program.
The bid value and the MTBFG price are potential
source-selection tfactors.

Past applications of MTBF guarantees have used a
formula for determining the number of consignment
spares that reflects the shortfall in pipeline spares
as a result of an MTBF lower than expected. Typical-
ly, a maximum penalty is specified to limit the con-
tractor’s liability. If and when MTBF improves, the
Government is required to cither buy or return the
loaners. It is also possible to include a positive in-
centive if the MTBF exceeds the guarantee value by
a certain factor. To date, this approach has not
generally been tried, because most MTBF guarantees
have been used in conjunction with an RIW for
which there already is an inherent positive profit in-

A consideration regarding specified MTBF values is
to allow for reliability growth. This is generally ac-
complished by designating an initial period over
which no MTBF guarantee is in force. Such a period
will allow for stabilization of problems associated
with initial installation and operation and for cor-
rection of initial production problems. A schedule

of guaranteed values may be used 1o then “grow” the
MTBF up to the final desired value. Thus, for the
first six months of operation, there may not be any
guarantee; for the second six months, the guaranteed
MTBF may be equal to X; and for the next 12
months, the guaranteed value may be X +Y, where

centive to exceed the guarantee value,

The MTBF guarantee is best applied when the unit
is under contractor maintenance (such as for an
RIW), so that problems can be quickly identified and
remedies developed. The unit under the MTBF

Y is a positive number. guarantee should be in production if a consignment

S
g

o spares provision is invoked; otherwise, this remedy
MTBF Measurement may not be practical. The MTBF guarantee in con-
'\‘: junction with an RIW provides a good method for
. The contract must specify how MTBFE i« to be mea- assuring satisfactory or improved reliabihty pertorm-

sured. 1f a current military data svstem can support
5 such a measurement requirement, that data system
may be used. In many cases current data systems may

ance, as cvidenced by the number of successful pro-
grams to which it has been applied (References 13
and (4).
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3.2.3.3 Availability Guarantee

An availability guarantee is similar in concept 1o an
MTBEF guarantee, in that it focuses on a measurable
population characteristic rather than on individual
system failures. In this case, the characteristic is
operational availability, which measures the system
readiness state. Availability guarantee is most ap-
plicable for systems that are normally dormant or
partially dormant, such as missile systems, but that
have a high operational availability requirement. A
form of an availability guarantee has been used for
subsystems of the air-launched cruise missile. The
availability guarantee may also be used for con-
tinuously operating systems such as a radar warn-
ing svstem.

In its most elementary form, availability can be de-
fined as

A- _ MTBF
MTBF + MDT

where
MTBF=mean time between system failures

MDT=mean downtime (time to restore a
failed system)

In this form, A can be interpreted to represent the
proportion of time that the system is operational.
Availability is influenced by two system characteris-
tics: reliability and restoration capability. The latter
characteristic is a function of maintainability and
logistics factors.

In practice, an availability guarantee is implemented
in a manner similar to an MTBF guarantee.
Availability values are specified in the contract.
Periodic measurements are made of fielded systems
to obtain operational availability statistics. If the
measured operational availability is less than the con-
tractually guaranteed value, the warranty remedies
arc invoked —typically a requirement for the contrac-
tor 10 correct the deficiency and possibly to supply
loaner spares in the interim.

Availability Guarantee Values

Availability is a multidimensional characteristic; an
intinite number of combinations of MTBFE and MDT
values can result in a given A value. For some ap-
plications, only a subset of such combinations may
be appropriate; this must be recognized in
establishing the availability guarantee value. For ex-

ample, one might specifv an availability requirement
of 0.95, provided that the system MTBF is at least
100 hours. It is also necessary to recognize that the
downtime component of availability may involve
elements that are not under contractor control, e.g.,
logistics administration time such as waiting for tools
or test equipment. Normally, the guarantee value and
corresponding measurement procedure should not
penalize a contractor for negative factors for which
the contractor is not at fault.

Availability Measurement

The availability measurement process can be
somewhat complex and needs to be tailored to the
specific application. For dormant systems, data from
periodic check-outs, test launches, built-in test equip-
ment (BITE) checks, and other sources such as
special tests may be combined to yield a measured
availability. For continuously operating systems, the
ratio of up time to total time may be measured, a
work sampling approach may be used, or individual
measurements of MTBF and mean time to repair
(MTTR) may be combined to provide availability
statistics.

Availability Guarantee Remedies

Remedies for availability guarantee often take the
same form as those used for MTBFG; namely, the
cause of low availability has to be corrected, and con-
signment spares may be required in the interim.

3.2.3.4 Logistics Support Cost Guarantee

The logistics support cost guarantee is used when the
main focus for control is logistics support cost (LSC).
A target logistics support cost (TLSC) is established
in the contract, reflecting the costs 1o support the
guaranteed equipment. Appropriate statistics on
fielded equipment arc collected, usually through a
special test, and measured logistics support cost
(MLSC) is calculated. The MLSC is then compared
with the TLSC; if the MLSC is greater, a warranty
breach has occurred, and specified remedies must be
implemented. For some programs, it the MLSC is
less than the TLSC, a positive incentive such as an
award fee may be applicd.

LSGC has been used on such progranis as the Air
Force F-16 and the Navy I-18 (Reference 15). For
the F-16, the LSCG approach was used on the com-
plete aircraft (less GFP), except tor “high burner”
avionics for which an RIW or RIW MTBF was
applicd.
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Target Logistics Support Cost

The TLSC is usually defined through use of a model
that combines acquisition costs, refiability and main-
tainability (R&M), and support factors. Cost
elements included in an LSCG are typically selected
from the following cost categories:

Hardware acquisition

Initial spares

Replenishment spares
Organizational, intermediate, and depot
maintenance

Support equipment

Support of support equipment
Training

Data

Inventory management

Other special factors

The request for proposals (RFP) will generally pro-
vide details on the model to be used to generate these
costs. It will include a set of standard factors such
as military labor rates and Government transporta-
tion times, and will specify the size of the popula-
tion (the number of operational systems) and the
number of life-cycle years to consider. Other factors,
such as equipment costs and equipment MTBF and
MTTR values, are proposed by the contractor and
inscrted into the model to yield the TLSC. General-
Iy, the contractor does not guarantee the individual
proposed values unless special provisions are
included.

Logistics Support Cost Measurement

Computation of measured logistics support costs
usually entails implementing a special data collec-
tion system to collect statistics on the values proposed
by the contractor that were used to obtain the TLSC.
These statistics, together with the same standard
(detault} values, are then inserted into the LSC model
to yiceld the MLSC. For example, for the F-16 pro-
gram, a six-month special data collection effort was
conducted at one operational base to collect refiabii-
ity, maintainability, and logistics statistics.

LSCG Remedies

A number of warranty remedies are available. One
option is to use a contract price adjustment provi-
sion, in which the contract price is reduced by an
amount proportional to the estimated support cost
averrun. Another option is to invoke a correction-
of-deficiencies clause, in which the contractor must

identify the causes of the overrun and design and
implement a fix. In some cases, a cost-sharing ar-
rangement may be established. To provide positive
incentives, there may be a provision that the contrac-
tor receives additional monies if the MLSC is less
than the TLSC. This may be accomplished by a for-
mula, or, more typically, through an award fee
process.

3.2.3.5 Comparison of Warranty Forms

Table 3-4 summarizes the four incentive warranty
forms considered with respect to a number of risk
and implementation factors. The table also includes
the assurance form of warranty as a point of depar-
ture. The comparisons are relative; the contractor
pricing risk for an assurance warranty is low in rela-
tion to the RIW pricing risk, which is deemed
moderate.

3.3 CONFORMANCE DETERMINATION

One rule that must be steadfastly maintained in
developing an effective warranty is to ensure that
means arz available for determining whether an item
conforms to the warranty. When the warranty
coverage refers to an individual item, such as for a
materials or workmanship defect, reference can be
made to a specification and, if applicable, a par-
ticular test procedure. The test procedure, which may
be the same as that used to perform final inspection
before acceptance, is invoked if the contractor does
not believe the warranty claim to be valid. A more
difficult problem is usually faced when the warran-
ty coverage refers to a population of items such as
field MTBF or logistics support costs. In such cases,
the warranty clause should clearly specify the
measurement methodology (e.g., procedures, equa-
tions, data) to be used to verify that the item con-
forms to the warranty conditions.

3.4 WARRANTY REMEDIES

A warranty remedy is the action the contractor must
take in the event the product does not meet the re-
guirements stipulated in the warranty statement.
Standard remedies are discussed in the following
subsections.

3.41 Repair and Replacement

A defect may be corrected through a repair or
replacement action. Typically, such a remedy would
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- TABLE 3-4

- COMPARISON OF WARRANTY FORMS

i Mean Time

Y. Reliability Between Logistics

. Assurance Improvement Failures |Availability| Support Cost

}j Factor Warranty Warranty Guarantee | Guarantee Guarantee

~ User Risk of Moderate Moderate Low to Moderate Moderate

. Not Achieving | to high moderate

‘ Objectives

?i Contractor Low Moderate High Moderate Moderate

- Pricing Risk to high to high

Administration | Low Moderate High High Low to

. Difficulty moderate

R Enforceability | Low to Moderate Moderate |[High Moderate

- Risk moderate to high

-
Contractor Low Moderate High Moderate Low to
Motivation for moderate
Improvement
Warranty Short Moderate Moderate (Moderate Short to
Period to long moderate
warranty Repair or Depot mainte-| Logistics (Logistics Logistics
Services replace nance, plus assets if |assets if assets if
Provided by warranty no-cost ECPs | required, |required, required,
Contractor failures; plus no- (plus no- plus no-

redesign if cost ECPs icost ECPs cost ECPs
necessary

be applied to an individual-item defect as opposed
to a population defect. If the contractor performs
the repair or supplies the replacement, there is no
additional cost to the Government; if the Govern-
ment performs the repair or supplies the replacement,
it may bill the contractor. The term “bill back” is
often used to describe this remedy form. The amount
or the method by which the amount is determined
is generally specified in the contract. Normally, the
bill-back amount cannot exceed the contractor's nor-
mal repair and replacement costs.

3.4.2 Redesign

When the defect that exists pertains to the whole

population, the warranty terms and conditions may
require a redesign. Such action would normally be
required when an essential performance requirement
is not met. An examplc is the MTBF guarantee for
which the contractor must determine the cause of
low MTBF and design and implement a fix.

3.4.3 Price Adjustment

In some cases, correction of a defect may not be
possible or practical, and the only remedy available
may be to adjust the contract price downward. In
this sense, the amount of the adjustment must be
commensurate with damages suffered by the Govern-
ment. An example of such adjustment is the logistics
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support cost guarantee. If a “measured” logistics sup-
port cost is greater than the corresponding guar-
anteed value, the contractor may have to “pay” all
or part of the difference through a downward ad-
justment in contract price. On the other hand, the
contractor may share some or all of the potential sav-
ings if the measured support cost value is lower than
that guaranteed.

3.4.4 Other Remedies

Combinations of the above remedies may be used,
as well as other forms. For example, warranties that
require contractor repair usually have a specified
turnaround time requirement. The warranty period
on a unit may be extended one day for each day the
turnaround exceeds the specified value. The consign-
ment spares provision of an MTBF guarantee is an
example of another remedy form. Although such
spares are to be used to maintain the pipeline tem-
porarily, the warranty may stipulate that the consign-
ment spares become Government property if the
contractor cannot correct the low MTBF through
redesign.

3.5 WARRANTY ACQUISITION ISSUES
—CONTRACTOR MOTIVATION

To develop an effective warranty program, the pro-
gram manager must look beyond the basic re-
quirements of 10 USC 2403. Two ways of looking
at a warranty program are as follows:

e Obligational viewpoint — Develop a warranty that
will obligate the contractor if the product is not
satisfactory, i.e.,, an assurance warranty.

¢ Motivational viewpoint — Develop a warranty that
will motivate the contractor to provide quality
product, i.e.,, an incentive warranty.

Both approaches can be effective. In many cases, con-
tracting and administrative consiraints will dictate
the simpler assurance warranty form. However, if the
resources are available to develop and implement a
warranty program from a motivational viewpoint,
the likelihood of meeting or exceeding minimum re-
quirements is enhanced. Proceeding with a costly
warranty program will require that the procuring
agency first conduct a complete cost-benefit analysis
to justify the greater investment costs generally
associated with incentive warranties.

Section 3.5.1 addresses contractor reliability motiva-
tions. Section 3.5.2 discusses other motivations
associated with a warranty commitment.
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3.5.1 Contractor Reliability Motivations

Reliability is one of the principal system performance
parameters that the warranty law addresses. Reliabil-
ity differs from quality in the sense that it pertains
to the long-term performance of the system—the
probability that the system will perform satisfactorily
throughout the mission — or, the mean time between
system failures.

Contractors generally have a positive attitude toward
quality. Quality inspections are normally performed
on all submitted products, and rejections result in
added expense and reduced profit. Reliability, on the
other hand, is more elusive: it cannot be measured
easily, and, in some respects, it does not offer im-
mediate, positive motivations to a contractor. In fact,
one can argue, perhaps cynically, that without a war-
ranty, failures of a deployed system mean more profit
to a contractor if the contractor is providing main-
tenance or spares. In addition, if reliability is a
serious problem, the same contractor is probably
tasked to develop a fix and to retrofit existing systems.

Figures 3-2 and 3-3 illustrate contractor profit
motivation without and with a warranty. Figure 3-2
assumes a no-warranty procurement. 8y N repre-
sents the minimum acceptable reliability, and Cyw
represents the fixed contract price. The curve
represents the equipment production cost as a func-
tion of reliability. The difference between the pro-
duction cost and the contract price is the contrac-
tor’s profit —the shaded area on the curve. 1t is clear
that, without a warranty, profit increases as reliability
decreases. With complete control of reliability, the
contractor will produce at By, because that level
maximizes profit and meets the contract requirement.

Figure 3-3, the warranty case, assumes that for each
failure that occurs, the contractor has to suffer some
costs —through warranty repair, bill-back, or some
other warranty remedy. This is represented by the
warranty cost curve. The figure shows the total of
the production costs and warranty costs. The con-
tract price now includes additional money for the
warranty, and the profit is maximized at some point
to the right of Bayn.

The principle represented by the curves in Figure 3-3
1s most applicable for the incentive form of warran-
ty. It may also be applied for an assurance warran-
ty, particularly if failure to meet a stated performance
level might require redesign as the warranty remedy.

Although these arguments are somewhat theoretical,
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the practical aspects associated with a warranty com- and the acquisition budget for the program usually ‘.’:
mitment are quite real. Experience shows that incen- included expected warranty costs. Experience with )
tive forms of warranty do, in fact, properly motivate military RIW programs indicates that, when an RIW }:.’;
contractors. is applied to avionics, the warranty price can range -
from 2 to 7 percent of the hardware price per year Lo

3.5.2 Other Warranty Motivations of warranty. Thus, if the avionics unit costs $20,000, |
the price for a three-year RIW can range from $1,200 i

There are other motivations, besides reliability, that to $4,200 for each unit. If an MTBF guarantee is in- e
can be associated with warranty. The warranty com- cluded, a price increment of 10 to 25 percent of the b

:

mitment forces the contractor to think seriously
beyond just having the product accepted. Being in-
volved throughout the warranty period may cause
the contractor to be concerned with maintenance,
diagnostics, training, data, and other logistics and
support factors. As an example, warranties have been
written under which the contractor is not reimbursed
for processing good units returned unless the percen-
tage of such returns is very high. Since such process-
ing is costly, the contractor may be motivated to im-
prove the built-in test equipment, technical manuals,
test equipment, and other elements associated with
failure detection and verification.

Another motivational factor concerns maintenance
efficiency. If the contractor has to repair all war-
ranted failures, it is important that there be an effi-
cient and effective repair process. There have been
a number of instances in which such warranties in-
fluenced the contractor to design for maintenance
as well as reliability.

When the contractor views warranty as a potential
profit source and a means for achieving a competitive
edge, a number of positive motivational factors may
be present. Producers of quality equipment need not
add significant warranty contingency or risk funds
to their price to cover future failures, and they nced
not spend all of their warranty funds to fix a poor
product. A warranty environment encourages pro-
ducers to achieve and maintain a quality product.

3.6 PRICE AND COST ISSUES

3.6.1 Warranty Price Experience

Since passage of the 1984 and 1985 warranty laws,
warranty price and cost have become signiticant
issues. In the past, warranties were secured on a very
limited basis —often for less than onc year —and
primarily provided coverage againsi latent defects.
In such cases, the warranties were usually provided
to the Government at little or no additional cost.
The more extensive warranty forms such as RIW,
MTBFG, and LSCG were used tor only special cases,

RIW price can be expected.

With the warranty statute in force, the typical war-
ranty commitment is greater than the simple forms
used in the past to protect against latent defects, but
it is not necessarily as demanding as the RIW form.
Figure 3-4 summarizes warranty price data for pro-
grams under contracts signed after the 1984 law was
passed. The range of v:arranty prices in terms of per-
cent per year of hardware price is 0 percent to greater
than 5 percent, with more than half of the prices be-
tween 1 and 3 percent. This price range is lower than
that observed for earlier RIW programs, which is ex-
pected, because the potential liability of most of the
newer programs is less than that of an RIW program.

If 1 percent of the hardware price were used as an
“average” warranty price for a “typical” assurance
type of warranty, an extrapolation could result in the
need to spend up to several billions of dollars each
year to buy and implement warranties. While this

FIGURE 3 -4

WARRANTY PRICE AS PERCENT PEFR YEAR
OF HARDWARE PRICEH
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money may be well spent in terms of the assurance
provided in the long term, the financial pressure in-
duced by the warranty law is a very real near-term
problem.

3.6.2 Warranty on Current Production
Units

If a warranty is to be secured for a unit in current
production, the pricing risks are generally minimal.
The warranty experience on the previous lots pro-
vides data to both the Government and the contrac-
tor for assessing risks and potential liability. For
satisfactory product, the warranty terms and condi-
tions may be tailored to reduce the coverage (e.g.,
reduce warranty duration from 12 months to 6
months), thereby reducing warranty price and ad-
ministration costs. On the other hand, if a problem
has been encountered, the warranty terms and con-
ditions may be tailored to help ensure that the cor-
rection is made and is appropriate.

3.6.3 Warranty Payment

Warranty payment is usually made with delivery of
the hardware, although a pro rata arrangement may
be used for the longer-term warranty duration—
especially if some form of future contractor service
is to be supplied, such as warranty data reports.
Generally, the warranty is a separate line item and
may be priced as cost per unit of delivered hardware
or total cost under the contract. For the longer-term
warranties, escalation clauses may also be invoked.

3.6.4 Government Warranty Costs

In addition to the price paid for the warranty, the
Government will incur other costs related directly or
indirectly to the warranty. Direct costs include those
for warranty development and administration, ob-
taining or providing special data, warranty training,
in-plant warranty monitoring, and special transpor-
tation. Indirect costs may include those related to
increased sparing requirements because of longer
pipeline times, decreased breakout and competition
opportunities, and reduced self-sufficiency. Since the
total of the warranty price and the direct and indirect
warranty costs can be significant, the acquisition ac-
tivity must look to the potential savings induced by

the warranty to see if the warranty cost increment
is justifiable. This is the basis of warranty cost-benefit
analysis, as discussed in Chapter Seven.

3.7 RISK ISSUES

A warranty is not undertaken without risk to both
the Government and the contractor. In most cases,
the risks can be mitigated through appropriate ac-
tivities during the acquisition phases and through the
writing of tailored terms and conditions.

For all programs examined for which the warranty
was well planned and integrated, there was no in-
stance where the warranty caused a serious disrup-
tion of system deployment or threatened the viability
of the contractor. This is not to say that problems
have not occurred. However, there is ample evidence
that both simple and comprehensive warranties can
be obtained in the military procurement environment
that are workable and beneficial to both the contrac-
tor and the Government. The Government is “bet-
ting” that the penalty or incentive features of the war-
ranty will be strong enough to ensure that product
performance requirements will be met. The contrac-
tor is “betting” that the warranty money paid will
remain as profit. Since good quality and performance
will win the bets for both parties, this win-win
characteristic should work to structure a warranty
where the risks to both sides are acceptable. Table
3-5 lists possible risks that have been identified with
varranty procurements.

There are four steps in minimizing warranty risks:

e Include warranty as part of the acquisition
strategy.

¢ Develop and use criteria to select the correct form
of warranty.

e Structure the procurement strategy and the war-
ranty terms and conditions to address the risk
factors.

e Perform warranty cost-benefit analyses.

Chapters Four through Seven discuss actions to be
taken to implement these steps. Table 3-6 presents
some specific recommendations to help control risks.
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TABLE 3-5 N

WARRANTY RISKS t:.;'

fFactor Risk S

Y |

L3

Characteristic The "wrong” characteristic may be selected, thereby
Addressed Under focusing effort incorrectly.
Warranty

«
*
I

AT e
I A0

Price It is difficult to estimate expected field perform-
ance. which is a basic measure for realistic pricing.

Y

5 1A

,.,_

Operational Factors | Fleld stresses may be difficult to estimate, because

of many unforeseen circumstances. .::\"

DY

Self-Sufficiency Contractor repair, if part of the warranty, can "s:
reduce military self-sufficiency for wartime- e

critical items. Rt

Equipment Design Contractor may design equipment more suitable for
meeting the warranty commitment than for meeting the
military maintenance environment.

Transition If required. transition from contractor maintenance
to military maintenance can introduce serious
administrative and logistics problems.

Administrative Procurement and logistics procedures may have to
Complexity be developed to implement the warranty effectively.
TABLE 3-6

RECOMMENDATIONS FOR WARRANTY DEVELOPMENT

Do

Do involve the contractor, user, support agency, DCAS, and other
affected functional elements in the planning process.

Do consider life-cycle cost as one metric for evaluating warranty
alternatives,.

Do simplify time measurement, termination. and price adjustment to the
maximum extent possible.

Do check and double-check to ensure that concepts, terms, and
conditions are clear and fully understood.

-

Do structure terms and conditions to be consistent with operations and
support procedures.

- -
[l N v .

Do develop adequate back-up approaches if the warranty cannot be
negotiated or implemented.

Don't

Don‘t commit the contractor to warrant elements beyond its reasonable
control.

Don't dilute the fixed-price essence of a warranty to essentially a
time-and-materials contract.
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Chapter Four
WARRANTY SELECTION AND STRUCTURE

This chapter discusses the selection and structure of
specific types of warranties. It first identifies and
discusses generic factors that can affect the decision
as to the type of warranty to use and the specific
terms and conditions. Various warranty alternatives
are then considered, and guidance is provided for
selecting the right warranty form. Sample warranty
clauses are provided that, when properly selected and
integrated, can be the basis for developing a final
war .nty. Finally, a summary is presented of war-
ranty forms applicable to various classes of systems.

4.1 GENERIC FACTORS

The following subsections address factors related to
acquisition, the system, and operation that can in-
fluence warranty selection and warranty terms and
conditions.

411 Acquisition Factors

The following acquisition factors can affect the selec-
tion and structure of an effective warranty:

s Development history — Detailed data available on
the system should be used to determine potential
problem areas on which the warranty might focus.
Prediction and test data can help define quan-
titative warranty requirements.

o Small versus large buy —The larger the buy, the
greater the potential risk to the contractor if war-
ranty terms and conditions are not met. General-
ly, the severity and scope of the warranty terms
may vary as the procurement quantity increases.
For a small buy of large, expensive items, the war-
ranty duration can be on an item-by-item basis.
For a large unit buy, the warranty duration may
be on a population basis, such as a single end date
tor all units.

o State of the art—The greater the technological
challenge, the more difficult it will be to structure
a fair warranty at an equitable price. Equipment
that does not “push” the state of the art or that
severely pushes the state of the art is a candidate
for an assurance type of warranty.

s Competition —The degree of competition will nor-
mally affect warranty price and the contractor’s
enthusiasm to undertake or bid a warranty with
some risk. Without competition, it is generally bet-
ter to impose warranty requirements rather than
have the sole-source contractor bid. The warran-
ty terms should not inhibit plans for competing
future production contracts. For example, use of
an RIW rather than organic maintenance may not
be advisable if future production contracts are to
be competed.

4.1.2 System Characteristics

The following system characteristics can affect the
selection and structure of an effective warranty:

o Electronic versus mechanical —This characteristic
can be important for determining warranty dura-
tion and predicting reliability. Many electronic
systems have a relatively constant failure rate,
which makes warranty duration a less important
factor than for mechanical systems subject to
wear-out. For example, there are several well-
publicized cases of cracks occurring in military air-
craft structural members after several years of
operation. Because of the greater uniformity of
electronic devices, a large body of data has been
amassed that is useful for reliability predictions.
Thus, there will generally be more confidence in
a warranty analysis of electronic systems than in
an analysis of iechanical systems with only a
limited historical data base.

e Transportabilitv —This characteristic refers to the
ability to ship failed units for warranty claim
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action. Neither units bolted to a ship nor space
systems are very transportable; therefore, a war-
ranty remedy involving in-plant contractor repair
is not feasible. The degree of ruggedization and
the costs of shipping are also factors to be con-
sidered in developing warranty terms and condi-
tions that require transporting units to another
facility.

® Fleld testability —The ability to determine reliably
at an intermediate maintenance facility whether
or not a unit is failed is important in establishing
a maintenance concept under warranty. For exam-
ple, if equipment is not available to test units at
a base shop, then a large number of units that test
OK may be sent to the contractor for warranty
action. This can be costly if the contractor can
charge for processing non-failed units.

e Warranty markings and seals—Units should be
clearly marked that they are under warranty, and
brief instructions should be provided as to disposi-
tion. If a unit cannot be so marked, or if it can-
not be protected against unauthorized mainte-
nance (e.g., through seals), the warranty terms and
conditions should be adjusted accordingly.

41.3 Operational Factors

The following operational factors can affect the selec-
tion and structure of an effective warranty:

* [Installation cycle—The length of time from accep-
tance of the unit to installation should be con-
sidered when establishing the duration of the war-
ranty. Either the average installation period can
be added to the length of the warranty, or the war-
ranty can be defined upon installation.

e Operating cycle—This factor relates to system
usage being one-shot, such as a missile; intermit-
tent, such as an aircraft; or continuous, such as
a warning radar. The type of usage can affect the
iype of reliability performance parameter that is
to Be controlled, as well as the feasibility and
method of measuring success or failure of the item
in field use. For one-shot usage, success probability
is the most applicable reliability parameter; for in-
termittent usage, mission reliability or MTBF is
generally used; and for a continuously operating
system, operational availability is usually
appropriate.

o Existing military maintenance capability—If a
military maintenance capability already exists, a
warranty that requires establishing a contractor
repair facility may not be cost-effective. This does
not rule out alternative forms of remedy that do
not require contractor repair facilities.

® Performance measurement—The ability to mea-
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sure performance parameters is critical when es-
tablishing the essential performance requirements.
Elapsed time indicators on units may be used to
record operational usage, and maintenance records
may be used to record failures. However, in many
cases special data collection methods may have to
be implemented or special operational tests
conducted. .

® Pipeline factors—The transportability of the units,
the length of the pipeline, the sparing level, and
the cost of spares all influence the maintenance
concept under warranty. Government repair us-
ing bill-back procedures should be used when con-
tractor repair is too costly because of pipeline
factors.

e Self-sufficiency — In cases where the criticality of
the system dictates military maintenance, warranty
remedies using bill-back procedures are
recommended.

e Transition —The need to transition out of warranty
can influence the warranty structure. Thought has
to be given to a one-time versus a phased transi-
tion, especially if the contractor is performing
depot maintenance.

4.2 WARRANTY ALTERNATIVES

The following sections identify a number of alter-
natives to be considered in structuring a warranty.

4.21 Assurance Versus Incentive
Warranties

The two basic warranty classifications were intro-
duced in Chapter Three. The assurance form of war-
ranty is used to provide assurance that minimum con-
tractual performance and quality requirements are
satisfied. The incentive form of warranty provides
incentives for the contractor to exceed minimum con-
tractual levels.

The best example of an assurance form of warranty
is the Army’s expected-failure concept, in which the
warranty covers all failures beyond the number ex-
pected to occur, consistent with the specified MTBF
(this number has been called the threshold). Typical
forms of incentive warranty include RIW, MTBFG,
availability guarantee, and LSCG.

As indicated in Chapter Three, the degree of coverage
and commitment separates the assurance form of
warranty from the incentive form. Figure 4-1 pro-
vides a decision algorithm to aid in choosing between
thesc two forms of warranty. Although it was devel-
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oped under a Navy-sponsored research study (Ref-
erence 8), the algorithm is generally applicable. The
first question on the figure pertains to the fact that
the Navy has a standard approach to ship warran-
ties. The question concerning ship systems is asked
to determine whether a warranty involving contrac-
tor repair is feasible. The algorithm is based on the
premise that an incentive form of warranty is most
applicable when all of the following conditions hold:

e Money is available for extended warranty coverage.
There is a need to improve field performance, and
there is an opportunity to do so.

e The contractor has significant control of the
system capabilitics before deployment and can
maintain such control during deployment.
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FIGURE 4-1
WARRANTY TYPE DECISION ALGORITHM

¢ The warranty period can be made long enough
to properly motivate the contractor (=2 years).

¢ An incentive warranty will not seriously erode
plans for future competition.

¢ Warranty terms and conditions can be written to
provide adequate compliance determination and
remedies.

Not all of these conditions may hold for any one pro-
gram. Incentive warranty applicability factors are
used in the algorithm to denote when one or more
of the conditions ar¢ violated. These factors are
denoted by D (dollars), P (period), M (missile or ord-
nance), S (ship, ship svstem, or satellite), and R
(repair by contractor).
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4.2.2 Individual Versus Population
Controls

A warranty can be on an individual system, the
population of systems, or both. For example, for the
alternate fighter engine program, there are controls
on specific fuel consumption and thrust for each in-
dividual engine and on shop visit rate for the engine
population. Normally, the warranty coverage pertain-
ing to defects in materials and workmanship applies
to individual items, Coverage of design and manufac-
turing requirements and of essential performance re-
quirements may apply to either the individual item
or the population. Clearly, a design problem is related
to the whole population.

In terms of controlling reliability, an MTBFG usually
applies to a population of systems or equipments.
However, it is possible to apply such a guarantee to
individual units. For example, a contractor may sup-
ply several communications satellites and provide
guarantees as to the number of communications
channels available on each individual satellite.

The type, quantity, and cost of the warranted system
will often dictate whether population or individual-
item coverage is preferable. Large buys of small items
{e.g., avionic units) often have population coverage,
while small buys of large units (e.g., C? systems) are
more amenable to individual-item coverage.

4.2.3 Special Tests Versus Operational
Performance Monitoring

When essential performance requirements are
selected for warranty coverage, means for determin-
ing conformance must be considered. Two ap-
proaches are:

e Special operational testing —The contract specifies
a test for measuring one or more parameters to
determine conformance to the essential perform-
ance requirements.

e Operational performance monitoring — Da'a are
collected during normal operations and used to
calculate statistics for measuring conformance to
the essential performance requirements.

In some cases, there is a mixing of the two ap-
proaches. To discover and correct defects early in the
production or deployment phase, testing or monitor-
ing should begin as soon as cffective procedures can
be implemented.

An cxample of special operational testing is the ap-

proach used tc measure reliability, maintainability,
and support parameters on an F-16 squadron to im-
plement the logistics support cost guarantee of that
procurement (Reference 15). Operational perform-
ance monitoring is used on a number of piograms
for collecting MTBF and availability . tatistics to
implement the provisions of existing guarantees.
Standard data collection procedures are modified to
permit special calculations to be made to support
warranty measurement requirements. This approach
was used, for example, on the ARN-118 program to
include a means for collecting the average number
of days a unit was installed in an aircraft (Reference
12).

Use of a special test procedure allows for direct and
accurate measurement of characteristics of interest.
However, because of high cost, such tests are general-
ly of a short duration and may not be representative
of general usage. Monitoring performance during
normal usage allows for a greater sample size but,
unless careful control is instituted, is subject to the
measurement error inherent in military data collec-
tion systems.

4.3 WARRANTY TERMS AND
CONDITIONS

This section is designed to help program otfices
develop warranty terms and conditions that are con-
sistent with program objectives and meet the re-
quirements of 10 USC 2403. Standard clauses are
presented within the major categories of warranty
statement, contractor obligations, and Government
obligations. This method of presentation is used 10
ensure that warranty writers think about the warranty
structure rather than simply copy an existing war-
ranty. Even with this approach, users must tailor the
clauses or even develop new one« to {it acquisition,
system, and operational conditions peculiar 1o the
procurement.

The following subsections present and discuss sam-
ple clauses for various parts of a tvpical warranty,
e.g., identification of the warranted items, tvpe of
coverage, remedies, and warranty duration. In prac-
tice, warranty statements can he written to combine
a number of such parts. For example, the following
paragraph covers item identification {1, coverage |21,
remedy [3}, and duration j4j:

The contracror warrants that Ling iroms
I [1] arc free from defecis a
materials and workmanship ai e o
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acceptance [2]. The contractor shall, at no
additional cost to the Government, repair
or replace any items with such defects [3]
discovered within months from
the acceptance [4].

4.3.1 Warranty Statement

The following subsections present various alternaive
clauses that stipulate the basic coverage features of
the warranty.

4.31.1 Precedence of Warranty Over
Inspection/Acceptance

Many military warranty clauses are very specific in
ensuring that Government inspection and acceptance
does not void or dilute the warranty coverage. A
statement similar to the following frequently appears
early in a warranty provision:

Notwithstanding Government inspection
and acceptance of supplies and services
furnished under this contract or any pro-
visions of this contract concerning the
conclusiveness thereof, the contractor war-
rants that items [names or CLINs] will
meet the conditions specified below . . . .

4.3.1.2 System/Equipment [dentitication

The warranty terms and conditions must clearly
delineate the systems or equipment that are to be
covered. This can be accomplished by referencing
specific contract line items or by defining one or
more terms that are then used throughout the war-
ranty provision. In addition, any items of hardware
or software that are specifically excluded should be
noted.

Line Item Reference. The most commonly used form
is reference to specific contract line numbers to define
the items covered under the warranty:

This warranty covers contract line items
001AA through 001AF and each compo-
nent thercof.

Line Item Reference, Including Replenishment Items.
This is similar to the above, except that it is made
clear that items installed during the repair process
are also covered:

This warranty covers line items 001AA
through O0O01AF and cach component

thereof, including items subsequently in-
stalled by either the Government or the
contractor to correct a defect.

System Definition. A term is defined that is to be
used in the warranty in a general way to refer to the
items covered:

The term “system” [or vehicle, computer,
etc.] as used herein refers to the highest-
level end item furnished under this
contract.

System Definition with Breakdown Structure. This
extends the system definition approach. The follow-
ing example is for an engine warranty:

Engine—The word “engine” as used herein
means the complete engine assembly.

Module—-The word “module” as used
herein is a major segment of the engine
that can be changed at the intermediate
level. The following are modules: inlet,
fan, core ... .

Component—The word “component” as
used herein means an accessory or com-
ponent as listed in Table X.

Part—-The word “part” as used herein
means those individual items delivered
under this contract as part of an engine
and not included in the above definitions.

4.3.1.3 Design and Manufacturing Control

This clause covers defects in design and manufac-
turing as required by 10 USC 2403. If deemed
necessary, the definitions section of the warranty can
define design and manufacturing requirements as
stipulated in DFARS Subpart 46.7.

Standard Design and Manufacturing Control. The
following is a standard clause for ensuring conform-
ance to design and manufacturing requirements:

The contractor warrants that line items
will conform to all design and manufac-
turing requirements specifically delineated
in this contract [or reference applicable
sections] and i any amendments thereto.

Government-Furnisned Property Exclusion. Normal-
ly, Government-furnished property, equipment, or

4-5
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material is not covered in the same way as contractor-
furnished equipment. The following clause limits the
contractor’s liability to GFP installation, modifica-
tions, and other work:

With respect to Government-furnished
property, the contractor’s warranty shall
extend only to its proper installation so as
not to degrade the Government-furnished
property performance unless the contrac-
tor performs modifications or other work
on such property, in which case the war-
ranty shall extend to such modification or
other work.

4.3.1.4 Defects in Materials and
Workmanship Control

This clause covers defects in materials and workman-
ship as required by 10 USC 2403.

Standard Defects in Materials and Workmanship.
The following clause restates the law:

The contractor warrants that line items
provided under this contract are free from
all defects in materials and workmanship
at the time of acceptance (or delivery) [ap-
plicable specifications or contract provi-
sions may be referenced].

Note that this clause ties defects in materials and
workmanship to the item’s condition at time of
delivery or acceptance; that is, it controls latent
defects. If a defect is discovered during the warran-
ty period, a dispute might arise as to whether the
defect did, in fact, exist at the time of delivery or
acceptance. One way to avoid such a dispute is to
not use the phrase “at time of acceptance or delivery.”
With this deletion, all failures during the warranty
period are covered, but the coverage has much
broader implications —including costs. (See the
discussion in Section 3.2.2.2 regarding a potential
conflict with a reliability requirement as part of the
warranty.)

Coverage of All Defects, Whether at Time of Deliv-
ery or Not.

The contractor warrants that line items
{CLINs] provided under this contract are
free from defects in materials and
workmanship and will remain free from
such defects for a period of
starting from

e

Presumption of Defect at Time of Delivery. To reduce
the chances for disputes without broadening the
coverage as much as the above statement does, a
statement such as the following can be used that
places the burden of proof on the contractor:

It is presumed that all defects in materials
and workmanship that occur during the
prescribed coverage period existed at the
time of delivery [or acceptance], unless the
contractor can present to the Government
clear and convincing evidence otherwise.

Coverage of All Removals, Including Items That Test
Good. Sometimes removed items that are sent back
to the contractor for warranty action will test good
at the contractor’s facility. One way to place all
responsibility on the contractor is to include all
removals as part of the warranty coverage, as follows:

Any warranted items removed from the
system on the basis of a malfunction in-
dication in accordance with applicable
T.O:s shall be considered defective, even
though tests at the contractor’s plant reveal
otherwise.

4.3.1.5 Essential Performance
Requirements

This section of the warranty differentiates 10 USC
2403 from earlier warranty approaches. It is primarily
designed to ensure that the deployed system performs
as specified.

Delineated Essential Performance Requirements. The
guidance and military service policy statements of
DFARS Subpart 46.7 generally direct that only
selected requirements be included. Thus, use of a
statement of the form, “the contractor guarantees
that all performance requirements in this contract
will be satisfied,” is not advised. A more satisfac-
tory approach is as follows:

The contractor guarantees that, for the
time period specified, designated line items
will conform to the essential performance
requircments, which are delineated as
follows:
Essential
Performance
Line Ttem Requirement
-1 EPR-]
1-2 EPR-2
[ ] ®
L ] [ ]
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In many situations, reliability may be used as the top-
level parameter to encompass the major performance
requirements. Reliability represents the capability of
the system to perform satisfactorily. Thus, in a global
sensg, reliability can include catastrophic failure (e.g.,
a short circuit of an electronic module) as well as
design or performance failure (ec.g., inability of a
radar to locate or track a target).

The parameter frequently chosen to measure reliabili-
ty is mean time between failures or similar measures
such as mean timc between corrective maintenance
actions. Sample clauses in which a reliability-related
parameter is used as the essential performance re-
quirement are presented below.

Mean Time Between Corrective Muaintenance Actions
— Individual System. The following provides a con-
trol on MTBF for each delivered system and is ap-
plicable for small buys of very large units:

The contractor guarantees that each XYZ
system will maintain a mean time between
corrective maintenance actions of

hours for the period specified
in paragraph

MTBF Control of Population. For smaller units, it
is usually better to place the reliability control on
the population of units:

The contractor guarantees that the MTBF
for the population of all delivered systems
willbe ______ hours when measured in
accordance with the procedures delineated
in paragraph

Missile Storage Failure Rate. For a missile, a storage
failure rate may be usea as a reliability parameter:

The contractor guarantees that the average
storage failure rate of the XYZ missile
shail be no greater than

throughout the period of this warranty.

Other reliability-related measures for missiles that
have been used include availability, alert reliability,
captive-carry mean time between failures, storage
reliability, and pre-launch reiiability. Note that any
essential performance requirement may vary over
time. In several programs where MTBFE was an essen-
tial performance requirement, reliability growth was
incorporated. Thus, if the final MTBF of a system
is to be 100 hours and there are three warranty
measurement periods, it may be reasonable to require

a 75-hour MTBF for the first warranty measurement
period, 90 hours for the second period, and 100 hours
for the final period. For some systems a degrada-
tion may be allowed, such as for missile storage
failure rate or for reliability levels of mechanical
systems.

Engine Performance Parameters. Engine warranties
provide good examples of essential performance re-
quirements not specifically related to reliability. For
example:

The contractor warrants that the perform-
ance of each engine delivered, for the
period specified, shall not be less than 95
percent of the intermediate thrust as set
forth in specification ABC and shall not
exceed 104 percent of the intermediate fuel
consumption as set forth in specification
DEE

There have been instances of unclear statements
regarding a performance requirement, For example:

Each system will be serviceable in accord-
ance with the procedures specified in ap-
plicable technical orders and maintenance
manuals.

Just what “serviceable” means is not at all clear. Such
a broad requirement can lead to definition problems
and possible warranty disputes if maintenance prob-
lems with the system occur later. Rather than use the
technical orders and maintenance manuals as the
reference (involving hundreds, if not thousands, of
pages), some specific higher-level parameters shouid
be identified for warranty coverage, such as mean
active repair time, which can serve as a surrogate for
“serviceability.”

Failure Threshold. For an assurance form of warranty
in which the contractor is liable only for failures that
exceed a threshold, a typical clause is as follows:

A threshold number of ___ _ valid
warranty failures of depot-repairable parts
is established during the specified warranty
period. The contractor shall be liable for
the repair/replacement costs of all valid
warranted failures that exceed this
threshold number during the warranty
period.

4.3.1.6 Warranty Duration

The period of the warranty is a major element. War-
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‘anty cost, incentives, administrative factors, invest-
ment decisions, risks, and other factors are all keyed
to the duration. The duration of a warranty can be
expressed in many ways, including the following
alternatives:

e Duration applies to individual items versus lots.
Duration starts with delivery (or acceptance) ver-
sus installation versus some other event.

* Duration is in terms of calendar time, operating
time, or a combination (e.g., whichever comes
first).

 Warranty period can terminate early or be ex-
tended, depending on the item’s performance.

Sample clauses follow.
Cualendar Period — Population

The duration of this warranty shall be for
24 months, starting with acceptance of the
first item delivered under this contract,

Calendar Period or Operating Hours — Population

The duration of this warranty shall be for
24 months, starting with delivery and ac-
ceptance of the first aircraft under this
contract, or 20,000 total aircraft flying
hours, whichever occurs first.

Calendar Period — Individual Item

Each system delivered shall be under war-
ranty for a period of 24 months, starting
with the item’s date of acceptance.

Culendar Period—Tied to Last Delivery

The period of the warranty means the
period of time running from the date of
acceptance of the first system delivered
under this contract until 12 months after
the date of acceptance of the last system
delivered under this contract.

Operating Time — Unit Basis, Using ¢ Run-Time
Meter

The warranty period for each delivered
end item shall commence upon acceptance
and shall continue until the end item has
accumulated 400 hours of operation. The
hours of operation will be measured by a
run-time meter, which records operating
time when power is applied.

4-8
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It is possible to exclude run-time accumulation when
the unit is returned to the contractor for repair, but
procedures must be set up to do so and to monitor
the recordkeeping.

Multiple Options — For Warranty Termination

The warranty period shall extend from
date of acceptance by the Government to
whichever of the following first occurs:

(1) One year

(2) Accumulation of 850 miles
(3) 175 hours of operation

(4) 300 rounds fired

Varying Periods— Different End Date for Different
Coverages

The contractor’s obligations under this
warranty clause apply (1) with respect to
the performance guarantee, only to defects
discovered within 6 months after accep-
tance; and (2) with respect to the design
and manufacture and materials and
workmanship guaranties, only upon
discovery of any breach of warranty within
12 months after acceptance.

Extension of Warranty Period. When the warranted
item is a major weapon system, it may be reasonable
to extend the warranty period if a warranty breach
causes a serious disruption of service. A typical
clause of this type for a ship is as follows:

The guaranty period for cach vessel shall
be extended by the time during which such
vessel is not available for unrestricted serv-
ice by reason of any defects for which the
contracting office shall determine the con-
tractor to be responsible.

Normally, warranty end dates for small units should
not be extended in such a manner, because of the
large administrative burden this will impose—
especially if a single end date was used initially. Con-
trol on turnaround time of units returned to the con-
tractor for warranty action can be invoked to cover
lost use time for smaller items (sce Section 4.3.2.1).

Clarity is important in specifying duration. The
following clause can be interpreted several ways and
is therefor¢ not recommended:

For 12 months after acceptance by the
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Government, all line items shall

Does the 12-month period start with each item? The
first item? The last item?

Table 4-1 summarizes various options related to war-
ranty duration, using operate time as the primary
usage parameter.

4.31.7 Conformance Determination

The warranty terms and conditions should be clear
regarding how contormance to the stipulated re-
guirements is to be verified. Many warranties that
have been written have no specific clause regarding
conformance determination, particularly with respect
to detects in materials and workmanship and design
and manufacturing. Sometimes reference has been
made to applicable technical orders or maintenance
manuals. The implication of not having a specific
veritication procedure is that a unit returned for war-
ranty correction is presumed to be defective. If the
contractor disagrees, the disputes clause of the con-
tract is invoked. To minimize potential disputes, it
may be prudent to either state a presumption of
tailure and place the burden of proof on the con-
tractor, or specify a failure-verification procedure.
Examples follow.

Presumption of Fuilure

1t i~ presumed that all items sent back for
a defect in materialy and workmanship or
in desien and manufacture are covered by
this warranty, unless the contractor can
present clear and convincing evidence to
the Government otherwise,

Specified verification Test Procedure

Units returned for warranty correction are
presumied to be detective, unless the con-
tractor can show otherwise, using the ap-
phicable rest procedures specified in docu-
ment XYZ.

Refererice to Special Test with Contractor Witness
Privifeses. For the more complex performance guar-
antees such ws mean time between corrective main-
tenance actions, the warranty must include measure-
ment or verification procedures. For such incentive
forms as a logistics support ¢ost guarantee or an
availability paarantee in which special test procedures
are required, the conformance clause can be quite
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complex. A general statement used to indicate a .
special test to verify conformance is as follows: :.:
*
.
a
. . C e . LSyl %
During the period specified in paragraph i
, the Government will conduct ::.:
an operational countdown test in accord- NS

ance with the procedures specified in
document XYZ in order to verify con-
formance to the stipulated essential
performance requirements, The contrac-
tor may witness such tests at no additional
cost to the Government. The contractor
shall be given notice in adequate time to
send representatives to the test site.

MTBF Guarantee— Example Using a Stundurd Data
Collection System. 1f an MTBF guarantee or similar
control on a population performance measure is to
be used, the measurement or calculation procedures
must be stipulated:

MTBF will be calculated every six months,
starting . The MTBF calculia-
tion formula is

total flying hours over
the 6-month period
total number of valid

warranty failures during
the 6-month period

MTBF =

The XYZ data system shall be used to ab-
tain the flying hour data for the popula-
tion of the ABC aircraft. Al units repaired
or replaced under this warranty during the
measurement period shall constitute the
denominator of the above equation.

MTBF Guarantee — Special Verification Test. Some-
times a special test is conducted for MTBF or some
other measure:

A verification test (VT) shall be conducted
jointly by the Government and the con-
tractor to determine conformance 1o the
MTBF guarantec requirement. The test
will be based on plan XYZ, agreed to by
both parties. The MTBF formula will be
total cumulative hours on the units in the
test divided by the number of observed
unit failures.

4.31.8 Exclusions

Warmmy exclusions are NCCessary to ensure contrac-
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TABLE 4-1

WARRANTY DURATION ALTERNATIVES

warranty Duration

Advantages

Disadvantages

Fixed Calendar Period for All Units -
All units are warranted for a fixed
calendar time at the end of which all
units go off warranty. The actual
amount of warranty coverage for
individual units wil]l vary. and the
user must transition from warranty at
a single time. Contractor failure
and risk exposure will depend on the
utilization rate.

Fixed Calendar Period for Successive
Production Lots - The warranty on all
units within a production lot expires
at a fixed time, but that time varies
between production lots. This
approach permits an essentially uni-
form amount of coverage for each unit
but results in a situation in which
some field units are under warranty
and some are not. This may be
administratively unacceptable, but it
does ease any transition problems.
Contractor failure and risk exposure
will depend on the utilization rate.

Total Operating Hours for All Units -
All units are under warranty until a
total operating-hour level is
reached. This type of coverage
reduces uncertainty in pricing the
warranty with respect to failure
exposure, but the date of warranty
termination is open-ended. Coverage
on individual units will vary. and a
means for measuring total operate
hours must be established.

Simplest to
administer.

Permits
incremental
shift in
support.

Units receive
more nearly
equal warranty
coverage.

Assures that
the Government
will receive
full value for
warranty cost.

Units receive varying amounts of warranty
coverage. A sudden shift from contractor
to military support could be distuptive.

If units are not operated, value will not
be received for prepaid warranty expense

unless speclal adjustment provisions are

made.

Confusion may occur regarding disposition
of a failed unit. If units are not oper-
ated, value will not be received for pre-
pald warranty expense unless special
adjustment provislons are made.

More difficult to administer than fixed
calendar period. Contractor may be
liable for an extended period if opera-
tional usage 1s far below expectation.

Operate Hour or Calendar Time for Provides Requires individual-item operate-time
Individual Units - The warranty on contractor measurement. Administration is most
each unit expires after a specific limit on time complex. Value may not be received if
number of operate hours or calendar liability. time expires; however, coupled with an
time is reached. This type of cover- operate-time adjustment, this problem
age is similar to the 12,000-mile or can be minimized.
12-month warranties associated with
automobiles. This approach provides
uniform coverage and the most infor-
mation for warranty pricing, but it
is administratively cumbersome and
might be appropriate for only war-
ranty on such items as larqge, fixed
ground equipment.
Total Operate-Hour or Calendar-Time Provides Administration is complex. Value may
Coverage for All Units - This type of |contractor not be received if time expires: however,
coverage provides tor a single end limit on time coupled with an operate-time adjustment,
time and limits contractor liability. liability. this problem can be minimized. Requires
while time to transition from war- fleet operate-time measurement.
ranty is not completely specified, it
i1s more predictable than just total
operate-hour control.
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tor liability only for defects or failures that are under
or should be under contractor control. For example,
failure of a complex electronic device resulting from
its falling off the back of a delivery truck should not
be the responsibility of the contractor, unless the con-
tractor was also responsible for the delivery. On the
other hand, there is a danger that very general or
ill-defined exclusions such as “not used in the man-
ner intended” may offer an escape that the contrac-
tor may seek if too many failures occur.

General Exclusionary Clause

The contractor shall not be liable under
the terms of this warranty for any failures
that occur as a result of {list of exclusions].

Specific exclusions that have been used in recent war-
ranties include failures caused by the following:

Accidents

Acts of God

Combat damage

Fire, submersion

Foreign-object damage

Government misuse, mishandling, repair, or in-
stallation not in accordance with prescribed
procedures

¢ Nonapproved storage, crating, or packaging

e Sabotage, vandalism

Misuse or Mistreatment Exclusion —Tie-In to Exter-
nal Physical Damage. Excluding failures occurring
as a result of misuse or mishandling seems
reasonable, but often verification that such events
occurred is very difficult to obtain. One way this has
been handled is as follows:

The contractor shall not be obligated
under these warranty provisions for:

1. Repair of external physical damage
caused by accidental or willful mistreat-
ment by Government personnel

2. Repair of internal physical damage (not
including electrical damage) that, in the
determination of the Government, has
been caused by accompanying external
physical damage due to mistreatment

Third-Party and Consequential Damages. 1t is Gov-
ernment policy to exclude the contractor from liabili-
ty for third-party damage and consequential damage:

The warranty provisions do not cover
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liability for loss, damage, or injury to third
parties, or consequential damages.

4.3.2 Contractor Obligations

This part of the warranty contains the obligations
of the contractor to implement the warranty. The
main obligation is the remedy to be taken in the event
of a warranty breach. Generally, there are other
clauses related to warranty management, data, turn-
around time, and storage.

4.3.21 Remedies

As indicated in the DFARS guidance, the three basic
remedies are:

e Contractor implements a corrective action.

* Contractor pays costs reasonably incurred by the
United States in taking necessary corrective action.

o There is an equitable reduction in contract price.

It is possible that two or even all three of these
remedies may be invoked — generally at the option
of the Government.

Correction of a Defect — Contractor Repair/Replace.
A typical clause involving contractor repair or
replacement of a defective item is as follows:

In the event a defect in materials or
workmanship occurs as stipulated in
paragraph , the contractor shall
repair or replace such parts as necessary
to restore the item to a satisfactory con-
dition [repair test verification procedures
may be referenced). Each such corrective
action shall be performed within

days of receipt of the defective item at the
contractor’s facility.

A number of warranty clauses have been written that
use the word “promptly” to control the turnaround
time, Use of such a vague term is not recommended.

Average Turnaround — Liquidated Damage Assess-
ment. Instead of a turnaround on each defective item,
there might be a control on all such items over a
specified period, i.e., an average turnaround:

Turnaround time shall be defined as the
time from receipt of a defective item at the
contractor’s facility for corrective action
to the time the corrected item is ready for
shipment or storage. The average turn-
around shall be measured for six-month
periods for all returned units. If in any
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measurement period the average turn-
around time exceeds days, then
liquidated damages shall be assessed equal
to (the number of units returned during
the period)x(the excess in average
turnaround)x($ ______ ).

Instead of a monetary liquidated damage assessment
for excess turnaround time, there have been
assessments in terms of additional spare units or a
two-for-one increase in the length of the warranty
period.

Correction of a Defect — Government Options. The
following correction clause gives the Government the
option of using any of the standard remedies:

In the event of a breach of the contrac-
tor’s warranty against defects in materials
and workmanship or design and manufac-
ture, the Government may, at no increase
in contract price:

1. Require the contractor to repair or
replace the defective or nonconforming
supplies.

2. Require the contractor to furnish the
materials or parts and installation in-
structions required to successfully ac-
complish the correction.

3. Equitably reduce the contract price if
both options (1) and (2) are not elected.

The equitable-price-adjustment provision can be
made more conciete. For example, for the warranty
on the alternate fighter engine, if the Government
elects to do the repair, the contract price is reduced
by $25,000 for each engine repaired and by $10,000
for each component or part, with a cap of $25,000
for any single failure event.

Performance Requirement Breach — Redesign. The
failure to meet a performance requirement may re-
quire a redesign. Because such a liability is signifi-
cant, the warranty should clearly indicate the
requirements:

In the event of a breach of one or more
of the essential performance requirements
as stipulated in paragraph _____ | the
contractor will determine the cause of the
breach and develop a solution. 'f the solu-
tion involves a redesign and retrofit, nor-
mal DoD-STD-480 configuration contro!
procedures will apply. All costs for engi-
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neering analysis, redesign, and retrofit
shall be borne by the contractor.

Maximum Liability. The purpose of a warranty is
not to put the contractor out of business. For the
more risky situations, a cap on liability may be used:

The contractor’s maximum liability under
this warranty provision shall not exceed

s .

MTBF Guarantee. The MTBF gaarantee often re-
quires that the contractor not only develop a fix to
the low-reliability problem, but also provide consign-
ment (loaner) spares in the interim:

In the event the measured MTBF is less
that the guarantee value, the contractor
shall, at no additional cost to the Govern-
ment, furnish the following:

1. Engineering analysis to determine the
cause of the nonconforming MTBF

2. Corrective engineering design changes

3. Madification of the units, spare units,
and spare parts as required

4. “Pipeline” unit spares as needed by the
Government on a consignment (no-
charge loan) basis, but no greater than
that provided by the following formula:
[Formula that determines amount of
consignment spares as a function of the
MTBEF deficiency, number of warranted
units, pipeline time, and spares-
sufficiency level.]

Generally, there is a limit to the number of consign-
ment spares that may have to be provided. This form
of the MTBF guarantee should also include the re-
quirement for the Government to return the consign-
ment spares if and when the MTBF improves.

Logistics Support Cost Guarantee — Correction of
Deficiencies. A generic clause for a remedy applicable
to a logistics support cost guarantee is as follows:

In the event the measured logistics support
cost (MLSC) fails to meet the prescribed
target (TLSC), the contractor must in-
stitute a correction-of-deficiencies (COD)
course of action that will bring the
logistics cost within the prescribed target.
Such action may include development of
engineering change proposals (ECPs), pro-
vision of additional logistics assets, or
both. The contractor’s proposed course of




action must be submitted to the Govern-
ment prior to implementation for review
and approval.

4.3.2.2 Transportation

Transportation — Contractor Pays. A number of
“standard” or “baseline” warranty clauses suggest
that the contractor assume transportation costs. For
example:

When items covered by this warranty are
returned to the contractor pursuant to this
warranty, the contractor shall pay the
transportation costs from the place of
delivery specified in the contract to the
contractor’s plant and return to said place
of delivery

Use of a standard place of delivery removes the
uncertainty of the liability associated with widespread
deployment of the warranted items. Not all clauses
specify complete contractor transportation liability.
Another approach is for the Government to pay for
shipping to the contractor and the contractor to pay
for return shipping.

4.3.2.3 Warranty Data and Reports

Data on Correction. The contract usually imposes
warranty data requirements to implement certain
elements of the warranty such as turnaround time,
to assess the effectiveness of the warranty, and to
maintain appropriate inventory and configuration
control:

The contractor shall prepare and furnish
to the Government data and reports ap-
plicable to any correction required under
the clause. [Reference applicable DIDs.]

For the more extensive forms of incentive warranty,
the Government may want the contractor to provide
an assessment of the warranty effectiveness — perhaps
through an annual report or a report due at the end
of the warranty.

4.3.2.4 Warranty Marking

To ensure that the warranty coverage is not lost, the
contractor should be required to mark the units prop-
erly. For example:

The contractor shall apply a permanent
warranty notification stamping or mark-
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ing on each warranted end item in accord-
ance with MIL-STD-130 and, when ap-
propriate, mark each container in accord-
ance with MIL-STD-129.

Such information as expiration date, brief process-
ing instructiens, and shipping destination may be
specified.

4.3.2.5 Warranty Seals

If the warranty is voided because the Government
attempts repair, a clause requiring that suitable seals
be installed is advisable:

The contractor shall design and install
seals on the unit so as to preclude
unauthorized repairs or tampering. The
contractor must adequately demonstrate
that inadvertent seal breakage is unlikely.
The design of such seals must be approved
by the Government.

Inadvertent seal breakage has caused some dif-
ficulties in several programs. Seal breakage by itself
may not be an exclusionary cause.

4.3.2.6 Installation of Warranty ECPs

The contractor may elect to develop and implement
an engineering change proposal (ECP) to reduce
future failures. If a Class I ECP is approved, the con-
tractor is normally required to install such ECPs in
all units returned for warranty correction:

The contractor shall install all approved
Class I warranty ECPs in units shipped to
the contractor during the warranty period.

The terms of the warranty may also make the con-
tractor liable for supplying modification kits for all
warranted units that have not been updated to the
latest configuration as of the warranty end date. This
is typical of an RIW.

4.3.2.7 Technical Manuals

Warranty provisions applicable to using activities
should be included in relevant technical manuals:

The contractor shall include those warran-
ty provisions applicable to using activitics
in all pertinent technical manuals under
this contract.
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.3.3 Government Obligations

or the warranty to be implemented efficiently and
airly, the Government may have certain obligations
1such areas as administration, testing, notification,
1ipping, data, maintenance, and ECP approval.
‘hese areas are discussed in the following
1bsections.

.3.3.1 Warranty Administration

‘he Government, in its own interest, should establish
n effective organization and a set of procedures for
dministering the warranty (see Chapter Six). No
atter how carefully the warranty is constructed,
1ere is always the potential for disagreement on
overage, failure definition, corrective-action re-
juircments, or other arcas.

“he following specific clauses are related to overall
dministrative and contractual matters.

Zancellation of Coverage

The Government has the option of cancel-
ing the warranty coverage on any system
prior to delivery and acceptance, and
receiving an equitable adjustment. .

Evidence for Warranty Adjustment Claim

The Government will take all reasonable
steps 1o preserve  adequate  evidence
substantiating its warranty cquitable ad-
justment claim for [state reason(s) for
claim}.

Government-Directed Corrective Action. If there is
disagreement as to whether a warranty breach has
occurred, the Government will generally be obligated
to direct the contractor as to the disposition of the
item:

Notwithstanding disagreement as to the
existence of a deticiencey, the contractor
shall implement the corrective action
directed by the contracting ofticer, it is
determined at a later date that no defi-
ciency existed, the contract price will be
equitably adjusted.

4.3.3.2 Testing and Verification

The Government mway oblicate itself 1o perform cer-
tain ficld tests and veritication proceduares so as to
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ensure that the item is in fact defective and that
causes for a warranty exclusion are not evident.

Testing — Special Performance Test

The Government will perform product
verification tests at [test site] as described
in paragraphs A and B as a means of veri-
fying that the items meet the performance
requirements stated in the contract.

Testing — Field Failure Verification

The Government shall, to the extent prac-
ticable, verify that the warranted item has
failed, using appropriate procedures and
test equipment [specific procedures/equip-
ment may be referenced].

Verification of No Tampering

The Government shall verify at authorized
maintenance facilities that tampering or
unauthorized maintenance has not
occurred.

4.3.3.3 Notification

A typical statement of the Government’s obligation
to notify the contractor is as follows:

The contractor shall be notified in writing
of any warranty breach within
days after discovery of the breach.

In many cases, this is followed by a statement that
the contractor is not relieved of the warranty obliga-
tion if timely notice is not provided.

4.3.3.4 Shipping

To minimize damages during transportation, a clause
similar to the following may be included:

All shipping containers will be provided
by the Government and will meet the pro-
tection requirements of container
specification XY/Z.

No Batch Shipments. 1f a turnaround time require-
ment is imposed on the contractor, the Government
may be obligated not to batch-ship failed items.

The Government shall promptly ship cach
nonconforming iem to the contractor &nd
not hatch shipments,
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4.3.3.5 Data

Data available to the Government may help the con-
tractor pertorm failure analvsis and repair. The
Government may be obligated to provide such data
with a clause similar to the following:

The Government will make available to the
contractor. in a timely manner, all data
relating to the defective supplies, including
[data report references].

4.3.3.6 Maintenance

To protect itself and the contractor, the Government
may obligate itselt to use properly trained
maintenance personnel and procedures:

The Government shall ensure that its per-
sonnel or designated representatives are
properly trained and will perform
maintenance on the system in accordance
with the most recent technical orders,

4.3.3.7 ECP Approval

If the contractor submits a no-cost ECP to correct
a problem that is causing a warranty breach, the
Government should expedite processing, especially
if the item is still in production. The following clause
indicates such intent:

In recognition of the high contractor
motivation for total cost control cffected
through these warranty provisions, the
Government agrees that all no-cost ECPs
submitted in accordance with MIL-STD-~
480 to improve reliability and main-
tainability for the units will receive special,
expeditious processing. Notwithstanding
this special processing, any such ECP shall
be formally incorporated in the contract
by the Government __ _ _ days after
receipt by the PCO, unless the contractor
has received written notification of ity
nonapproval from the Government prior
to that date.

4.4 SPECIFIC WARRANTY FORMS

The following subscctions summarize warranty torms
applicable to various svstem cliasses, The summaries
are bascd on system characieristios as well as studies
of sample warranties procused both betore and after
passage of 10 USC 2403
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4.41 Avionics and “Black Boxes”

Typically, avionics and black-box units are transport-
able, self-contained, and capable of being clearly
marked. Thercfore, they arc amenable to warranties
involving contractor repair. 1f organic depot capabili-
ty already exists, the bill-back procedure may be most
appropriate for an assurance warranty form. Despite
advances in built-in test equipment, a number of
removals from aircraft that are verified at the base
still test good at the depot. Therefore, the problem
of unverified failures (test goods) must be addressed.
Typically, for a contractar repair situation, the repair
level is established to be the line replaceable unit
(LRU) or weapon replaccable assembly (WRA), but
module or shop replaceable assembly (SRU)-fevel
warranties have also been used.

4.4.2 Fixed Ground Systems

For large ground installations such as a command,
control, and communications (C?) system, the war-
ranty approach of a logistics support cost guarantee
has merit. Collecting the necessary data to imple-
ment such an approach is much easier than doing
so for widely dispersed smaller items. The system
must be supplied by a single prime contractor. If there
are a number of suppliers and the using activity has
its own maintenance capability, bill-back under a
standard assurance warranty form may be sufficient.
ff the system is used continuously, somec form of
availability guarantee may be applicable.

4.4.3 Vehicular Systems

Many of the vehicles purchased by the military serv-
ices use forms of commercial warranties. 1f the mil-
itary has maintenance capability, Government main-
tenance with bill-back is preferred. For a new unit
on a current design, a special warranty may be de-
veloped —e.g., RIW or MTBFG for a new engine
module, and “standard” bill-back warranty for the
rest of the vehicle. For noncommuercial tvpes of
vehicles, the Army has used the expected-failure con-
cept (threshold tfailure number).

4.4.4 Ships and Ship Systems

Ship warranties traditionatly start at the time of
prehiminary acceptance and last during the sea trial
period, typically six to nine months, For such trials,
which include tinal contract trial and  post-
shakedown availability, the shipoas tally equipped and
armed and is operated by Navy personnel, with con-
tractor representation as approved by the
Government.
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Detects that are found are corrected by the contrac-
tor within the provisions of the incentive price con-
tract typically used for ship procurement. Final ac-
ceptance by the Government is regarded as
conclusive,

Ship svstems are somewhat unique, in that they may
be “bolted to the ship,” and repair capability varies
with ship size. Since repair capability can vary, a war-
ranty that allows for the Government to select repair
options may be prudent. Thus, failures of a war-
ranted svstem on an aircraft carrier may be repaired
by Navy personnel, while similar failures on a smaller
vessel may be transported back to the contractor for
warranty action.

4.4.5 Missile Systems

Warrantics on missile systems generally depend on
the conduct of a number of tests to verify that
established performance parameters are satisfied. In
most cases, the parameters are related to reliability
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or availability, such as storage failure rate, ground
check-out reliability, captive-carry MTBF, launch
success rate, and operational availability. Often data
from a number of different types of tests and opera-
tions are combined. For example, for the air-launched
cruise missile, data from prelaunch tests, operational
test launches, joint test assembly launches, random
testing of stored units, and operational readiness tests
were all used 1o implement the availability guarantee
provisions of that contract.

4.4.6 Satellite Systems

Warranties on satellite systems typically include
guaranteed performance measures with positive and
negative incentives. Thus, the number of available
communication channels on a year-to-year basis may
be guaranteed over the expected life of the satellite.
If more channels are available than guaranteed, the
contractor receives a positive incentive or award-fee
payment. If fewer channels are available than guar-
anteed, a penalty or negative-incentive features are
invoked.
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Chapter Five
WARRANTY DEVELOPMENT

This chapter provides guidance to the program
manager in developing and structuring an effective
warranty during the acquisition phases. The chapter
first reviews warranty-related activities from a system
lite-cvele perspective as well as a number of key war-
ranty planning and development activities that
should be accomplished early in the system’s life
cvele. Specitic recommendations are then provided
for warranty planning and development during the
Concept Fxploration, Demonstration/ Validation,
and Full-Scale Development phases of the acquisi-
ton ovele, including studies, requirements, RFP
development, proposal evaluation, and final negotia-
nons, Note that tor very simple forms of assurance
warranty, not all acnvities described in this chapter
may be reguired.

51 WARRANTY AND SYSTEM LIFE CYCLE

This section provides a general overview of warranty-
refated activitios from a syvstem life-cycle perspective.
In developing an effective warranty, the program
manager necds to plan for the completion of these
activities. This section also addresses warranty im-
pacts o the acquisition strategy and procurement
plan, ihe svatem specitication, and the program of-
flov organisation as hey planning tactors for the pro-
Sram oanaqzer o consider carlv in the system's hife
avdles Contractor risks are also considered.

5.11 Life-Cycle Overview

Piewre T 1 shows how sarranty-refated activities in-
rertace wath the svstem lite evele, These actvities are
summabzed by phase as follows:

o Concept Faploration =Techmca! and support con-
cept ~tudies are performed for identitving char-
acteristios to consider tor warranty,
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o Demonstration/ Vulidation —The expected warran-
ty provisions are developed as system requirements
to be addressed in Full-Scale Development.

o Full-Scale Development —The warranty provisions
are updated to reflect better estimates of system
R&M, support parameters, and costs, and are in-
cluded in the production RFP.

e Production — A series of tasks is developed to im-
plement, enforce, and manage the warranty
provisions.

o Operation and Support—The warranty provisions
are administered.

Activities in the Concept Exploration, Demonstra-
tion/Validation, and Full-Scale Development phases
are discussed in Sections 5.2 through 5.4, respectively;
activities in the Production and Operation and Sup-
port phases concerned with warranty implementa-
tion and administration are discussed in Chapter Six.

5.1.2 Acquisition Strategy and
Procurement Plan

To obtain maximum cftectiveness from the warran-
ty concept, it is important that the concept be con-
sidered early in the system’s lite cycle, because deci-
sions on the warranty approach can affect equipment
configuration an« design as well as the planning
needed to mainte n and support the warranted item.

The RFP for Doraonstrations Validation may include
sample warranty provisions that notity the contrac-
tor of the warranty performance requirements be-
ing considered for the production system. The sam-
ple warranty provisions should be qualitative descrip-
tions of the warraniv coverage desired. Actual war-
ranty requitements should be defined only after
svstem pertormance evpericence s accumulated and
evaluated from anatyses and tesis pertormed during
Demonstration Validation
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FIGURE 5-1
WARRANTY AND THE SYSTEM LIFE CYCLE

The program manager may decide to include a de-
tailed warranty requirement in the RFP for Full-Scale
Development (FSD) to indicate the warranty coverage
expected for production units. The program manager
would develop the warranty requirements from the
system performance characteristics determined dur-
ing Demonstration/Validation as well as further
engineering studies and cost-benefit analvses. In ad-
dition, the program manager may decide to have the
FSD contractor propose alternative forms of war-
ranty that would be more advantageous to the
Government,

If the FSD contractor is expected to provide produc-
tion units later, the program manager may decide to
include the warranty provisions in the FSD contract.
with the options for production alread, priced. This
strategy, which was used for the F-16 FSD contract,
provides competition for warranty pricing. 1t is viable
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if a single production source is expected (the FSD
contractor) and if warranty terms and conditions and
pricing can be developed at the early date. The
Government would have the right to change the war-
ranty provisions and negotiate price changes as the
system matures and opportunities for a more cost-
effective warranty arise.

Table 5-1 presents a general sequence of steps for
developing a warranty approach, starting early in the
system’s life cycle. Those steps which are applicable
to the procurement should be included as part of the
acquisition strategy for the weapon system.

5.1.3 System Specification
A key element in the development of an effective war-

ranty is the system specification, which defines the
set of system requirements. It is generally developed
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prior to completion of the Demonstration/Valida- :"
TABLE 5-1 tion phase. The requirements in the system specifica-
tion (Type A specification) are translated to develop-
WARRANTY DEVELOPMENT STRATEGY ment specifications (Type B), gencrally before or at
the beginning of FSD. Product, process, and material
1. Perform studies to identify specifications (Types C, D, and E, respectively) are
essential performance charac- applicable to the production equipment. Require-
teristics to consider for ments in the system specification can be in terms of
warranty and identify candi- design details or performance, or, as is most likely,
date approaches. a combination of the two. Performance requirements
are preferred, to interest the largest segment of in-
2. Develop criteria and models dustry for competitive bidding. Performance require-
and collect applicable data ments also allow greater flexibility in establishing
to perform evaluations to warranty requirements. [f the specification establishes
decide between assurance and detail design requirements, there is potential for
incentive types of warranty. future dispute if the design does not yield the required
performance, because the contractor can claim that
3. In conjunction with technical, the design was imposed.
user, logistics, and contrac-
tual personnel, develop candi- General DoD policy has stated that warranty should
date approaches and assess not apply to goals or objectives. In addition,
the feasibility of candidate qualitative statements cannot be meaningfully used
approaches, including consid- without a potential for dispute. Thus, a requirement
eration of warranty implemen- such as, “the XYZ system shall have high reliability X
tation and administration. when used in the manner intended,” must be -
. . o translated to a numerical reliability requirement that =
4. Develop preliminary clauses s unambiguous and can be measured to determine -
or draft provisions for conformance. Although such a translation can be ac- -
Demonstration/Validation RFP, complished any time before the production RFP is -
or provide "trial balloons" issued, it is much more effective if the specific re-
to potential contractors to quirement is imposed as early in the program as
obtain industry comments. possible. In that way, the contractor community
knows what is expected and knows that such a re-
5. [Issue an F3D RFP with quirement may become a warranty performance re-
"expected” warranty provisions quirement. The prudent contractor will then plan the
for the production rontract, program in such a way that the future warranty com-
or have contractor propose mitment can provide a competitive edge and possibly
alternative forms of warranty be a profit-maker. Specific recommendations for in-
to the Government. cluding requirements in the specitication, giving con-
sideration to warranty development, are as follows:
6. Finalize warranty terms and
conditions for the production ¢ Requirements in the system specification and flow-
RFP. down specifications must be quantitative.
* Tor requirements to be directly used for warranty
7. Develop a warranty selection coverage, they must clearly refer to the operational
strategy and decision model. environment or special test conditions.
¢ Mecthods for measuring contformance to require-
8. Issue an RFP with a warranty ments must exist or be amenable 1o development.,
option. ¢ Only a small subset of specification requirements
should be sclected tor warranty coverage.
® Higher-fevel, mission related requirements are
generally preferred 1o sublevel requirements for
warranty specification (c.e., speed instead of
cngine and air-tlow parameters, svstem MTBI in-
stead of unit NTBES).
5-3
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5.1.4 Program Office Organization

Itis important that the program or system manager
plan and coordinate a warranty application carly in
the system lite ¢ycle. The selected warranty approach
can affect equipment configuration and design as
well as the planning needed to maintain and support
the warranted item.

The program office represents the first logical coor-
dination point for ensuring that the warranty is
developed and implemented effectively. Program,
engineering, logistics, budget, and coniract person-
nel need to know the warranty application at hand
and the areas of risk where inconsistency between
the warranty and program requirements could void
the warranty requirements. For example, Government
decisions during the functional configuration audit
yrocess could affect either warranty performance re-
juirements in the operational field environment or
the contractor’s liability for enginecring redesign as
a remedy in ensuring essential performance.

Functional interfaces between program office, user,
and supporting activities are also important in en-
suring that the maximum benefit from a warranty
application is reccived. These interfaces identify the
multiple features of a warranty application, including
the following:

Warranted items, coverage, and duration
Maintenance and handling procedures for war-
ranted cquipment

Transportation management

Inventory management

Communication of warranty claims

Defense Contract Administration Services (DCAS)
responsibihities

Configuration management

IFunding

Warranty data reporting

Special training for warranty implementation

A warranty implementation plan  (discussed in
Chapter Six) is the program manager’s vehicle for
desceribing these features of a warranty application,
identifying  organizational responsibilitios, and
establishing procedures and interfaces required tor
successful implementation and management of the
warranty.

The program manager can receive assistance from
service and DoD activities in planning and develop-
ng a warranty application. The Product Performance
Agreement Center (PPACY at Wright-Patterson A

s e Ba et ltdhadiand,

a0 q ot G v v gL SinciA A DS NL I

5-4

2 an

Force Bose serves DoD programs with available war-
ranty data bases, including standard clauses and deci-
sion and cost analytical modeling techniques and
procedures. The program manager can query PPAC
for the current service and command activities pro-
viding the most recent policy and guidance on war-
ranty implementation and management.

51.5 Contractor Risk Considerations

For many new procurements, there are significant
technical, opcrational, schedule, and financial
challenges. Warranty is sometimes considered as one
effective means of shifting part of the development
and acquisition risks to the contractor. However, if
consideration is not given to the risks the contrac-
tor faces in undertaking a warranty, the effectiveness
of the warranty is threatened. Warranty price will in-
crease as the perceived risk increases. If, during the
warranty period, the contractor is faced with extraor-
dinarily large losses, the viability of the program may
be threatened. The “bet your company” approach is
generally not advocated. Table 5-2 lists a number of
contractor risk factors and approaches to reducing
their effect or eliminating them.

5.2 CONCEPT EXPLORATION PHASE

The program manager evaluates and selects alter-
native system development concepts for meeting the
stated mission need. The concepts should address the
functional and performance characteristics necessary
to meet the mission need, as well as the necessary
intertacing capabilities, and should be accompanied
by preliminary life-cycle-cost estimates and logistics
supportability plans. Table 5-3 lists major acquisi-
tion activities in this phase and identifies areas of
interface with the development and implementation
of warranty application.

Although the system is treated in very general terms
in this phlase, background studics may be conducted
in terims of reliable system performance and the ex-
pected hife-cvele cost. Warranty or other control
methods (g, avard fee, performance incentives)
may be considered as part of the studies as a means
of achicving «tated goals for reliable performance
pursuant to 10 USC 2403 and of maintaining costs
within resource hmitations, The Concept Explora-
tion phase ends with the development of a system
cotteept paper, which mav state the initial re-
quirements for using warranty control techniques.
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TABLE 5-2

CONTRACTOR RISK FACTORS AND RISK-REDUCTION APPROACHES

Risk Factor

Risk-Reduction Approach

Late Notification of
Intent to Use Warranty

Detailed Government Spec-
ification of Item Design

Application of Incentive
Warranties to Advanced
Technology

Reliability-Prediction
Uncertainty

Unpredictability of
Inflation Rates for
Long-Term Agreements

Failures Outside Contrac-
tor Control

Large Number of Unverified
Failures ("Test Goods™)
Returned to Contractor

Item Usage Rate Not Pre-
clsely Known

Data Not Supplied to Con-
tractor as kRequited

Uncertalnty Atcar Sripping
Decting®ion, .t Waroanted
Ptems at [ime of Hidding
Eftect (o Tarner oot Jime
of Bvents oo e T g
tor’ s Contre L e gL,
strike and Sreevern Flow ot

Failed Unfts

Time -Consuming Procedures
tor ECP Approval

S S —

The contractor should be aware of the intent to use warranty
as early as possible during engineering development so that
there will be maximum oppotunity for design optimization.

The use of functional specifications should be maximized to
allow for design flexibility.

Incentive warranties may not be appropriate for completely
revolutionary design. When applied to new technology, the
program funding and schedule should allow for adequate
reliability test effort. A cost-sharing warranty agreement
could be considered.

The Government should specify only a minimum acceptable level
of reliability. Operational and environmental data should be
provided to the contractor. Adequate time and funding for
necessary reliability testing should be included in the devel-
opment contract.

The warranty price should be coupled with economic adjustment
provisions to account for inflation.

Exclusjons should be provided; they would normally include
acts of God, flre, explosion, submersion, flood, combat
damage, accident, and unauthorized tampering by Government
personnel. Exclusions for mishandling should be carefully
worded.

Contractual provisions should be carefully tailored so that
costs of processing returns are equitably shared.

The contract should provide for a price adjustment for signif-
icant usage-rate variations or possibly have a cut-off on
total operating time.

Contract provisions should include Government responsibilities
tor meeting data obligations in a timely manner. Contractor
obligations for warranty performance may be related to receipt
of applicable data.

it there is significant uncertainty about shipping costs. the
Government should assume those costs.

ke-lief from turnaround time obligation for specified condi-
tions should be included as part of the contract.

Warranty provisions should provide for expeditious approval of
ECPs - perhaps by automatic approval - unless notification
is gylven within a certain time limit.
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TABLE 5-3
-
_5 CONCEPT EXPLORATION PHASE ACQUISITION ACTIVITIES
I AND WARRANTY INTERFACES

Acquisition Activity

Warranty Interfaces

4

Requirements Analysis

s

- S

Functional Analysis

Trade Studies

Technology/Risk Assessment

L.ogistics Supportability

§1.CC Asscssment

Acquisition Strateqy/Plans

Identify key parameters as candidates for essen-
tial performance requirements coverage.

‘ Relate key performance parameters to applicable
- hardware/software elements.

Analyze various warranty strategies and interfaces
as trade studies are conducted in requirements,
confiquration, and supportability.

Identify potential warranty approaches to address-
ing risks that are identified.

Consider impact of various warranty support
strategies on overall logistics support structure.

Identify major LCC factors to consider in
conducting a warranty cost-benefit analysis.

Tdentify/update major warranty alternatives.

5.3 DEMONSTRATION/VALIDATION
PHASE

The program manager identifics the system develop-
ment coneepts and approaches that have the greatest
potential for meeting the mission need in the most
cost-effective manner. The concepts are veritfied, and
the associated risks and uncertainties are identified
and, where possible, resolved, usually through hard-
ware fabrication and demonstration. System and sub-
system documents as well as solicitation documents
arc completed to the extent necessary 1o support con-
tracting for the Full-Scale Development of the
sclected concepts. Table 5-4 lists major acquisition
activities in this phase and identifies areas of inter-
face with the development and implementation of
warranty application.

Although warranty application is generally associated
with the production contract, it is important that the
system  developer  understand  the warranty re-
quirements, since the requirements may attect design,

production processes, parts selection, and quality
control in an effort to enhance reliable system per-
formance. The RFP for Full-Scale Development
should contain preliminary warranty provisions in-
tended to be used for the production contract.

Program contracting or logistics office personnel per-
form studies to determine a warranty approach to
the weapon system and identify preliminary terms
and conditions for the warranty. Major studies
related to warranty arc summarized as follows:

* [nitial screening — Initial screening is performed
in accordance with application criteria established
in Chapters Three and Four to determine if one
or morce warranty alternatives are appropriate.

e Economic analvsis —1f the results of the initial
screening are positive, the candidate warranty
alternatives are analyzed to determine the eco-
nomic feasibility of warranty and the most desir-
able warranty period. The procedures used are
provided in Chapter Seven,
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TABLE 5-4

DEVELOPMENT/VAL [DATION PHASE ACQUISITION ACTIVITIES
AND WARRANTY INTERFACES

Acquisition Activity

Warranty Interfaces

L S ad Ak s - o DACAS A S e 5 o

lﬁ.'.y
e
Engineering Development Models Evaluate technology and performance for gtﬁ
identifying key risk factors. oy
A
Preplanned Product Improvement Couple warranty alternatives with any P31
(P31) alternatives under consideration. ~
Functional Baseline Refine essential performance requirements to fi
be consistent with the functional baseline. -~
-" .
o=

LCC Update

Test and Evaluation Master
Plan (TEMP)
Preliminary Manufacturing Plan

Industrial Base Issue

Logistics Support Analysis

Acquisition Plans

Establish/refine requirements for LCC analy-
sis if LCC is part .of warranty acquisition
strateqy.

Define any test requirements necessary to
implement warranty.

Address design and manufacture warranty
requirements.

Address any potential impacts of warranty on
industrial base.

Update earlier analyses and define warranty
alternatives that are consistent with
planned ILS system.

Update warranty acquisition plans.

* Development of provisions — Initial warranty pro- the provisions, since some contractors have had

visions are developed on the basis of the infor-
mation in Chapter Four. The program office
should maintain continuous coordination with
using commands and support activities.

Incorporation of provisions in FSD RFP— After
proper initial review with cognizant procurcment,
legal, and other interested parties, the initial war-

no expericnce or only limited experience with these
concepts.

Development of final preliminary provisions —
As a result of the foregoing processes, changes in
the initial provisions may be developed as neces-
sary to clarify wording, changes in coverage, and
other arecas. In the case of a combined engineering

,':j ranty provisions are incorporated into the FSD development/production procurement, the tinal
. RFP—primarily for informational purposecs, provisions become part ot the contract, tvpically
r:_: unless a firm warranty commitment is 1o be made as an option that may be exercised at a later point
--; at this time. It may be necessary to prepare special in engineering development. If it is not a combined
] instructions to the bidder to clarify selected points. procurement, the provision may still undergo ad-

Additional special briefings with potential con-
tractors may be required to explain the intent of

5-7

ditional changes and evaluation as part of the pro-
duction procurement.,
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5.4 FULL-SCALE DEVELOPMENT PHASE

The final products of the Full-Scale Development
phase are product baseline configuration design and
a documentation package that reflect the established
cost, schedule, logistics supportability, and perfor-
mance constraints. Table 5-5 lists major acquisition
activities in this phasc and identifies arcas ot inter-
face with the development and implementation of
warranty application.

During the FSD phase, better estimates of system
reliability, maintenance end support parameters, and
operating capabilities become available. Warranty ap-
plicability and cconomic studies can be retined and
updated, and warranty provisions can also be up-
dated to reflect program or equipment moditications
that have occurred during FSD. Major warranty
studies in this phase are summarized as tollows:

o Harranty feasibility studies —The initial economic
studies performed as part of the Development

FEFW Ty 2 a3 T &7 RT ¥ 707 W

Validation phase may be updated in light of ESD
information. If previous studies were not per-
formed, the studies mayv be initiated.
Development of final provisions — It warranty pro-
visions were not finalized as part of the Dem-
onstration/ Validation phase, provisions for the
Production phase are formulated or refined, with
proper coordination between program office and
appropriate user and support activities.
Incorporation of provisions in production RFP—
Provisions are incorporated into the production
REP it they were not incorporated presiously. War-
ranty i1ssues to be addressed in the RFP include
warranty management, factlities, in-plant material
flow, data, and price. As previoushy noted, instruc-
tions to bidders regarding required response may
be necessary.

Proposal review — ™roduction proposals must be
evaluated with respect to warranty response. The
degree to which the full intent of the provisions
is adhered to, as well as guoted cost, is of con-
cern. If a warranty price guotation was requested,

TABLE 5-5

FULL-SCALE DEVE[.OPMENT PHASE ACQUISITION ACTIVITIES
AND WARRANTY INTERFACES

Acquisition Activity

Warranty Interfaces

Allocated Baseline

System Prototype Tests

Quality Assurance (QA) Plan

LCC Update

TEMP Update

Acquisition Plans

Define quantitative warranty requirements at
appropriate subsystem levels.

Evaluate data and use to perform warranty
analyses, e.qg., LCC and R&M.

Integrated Logistics Support | Address warranty implementation and
administration.

Identify approaches to implementing warranty
controls on design and manufacture and defects
in materials and workmanship.

Update LCC model for warranty cost-benefit
analysis and refine data base.

Identify/update any warranty test requirements.
Intertace with development and potential pro-

duction contractors, draft warranty RFP clauses
for industry review, and evaluate comments.
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the cconomic anaiysis performed may be repeated, o Huarranty decisions —On the basis of the economic ,-.:,'_‘
using the quoted warranty cost in lieu of the com- analvsis, as well as mission and logistics factors, P
puted estimates. Any questionable points may be the program manager must decide among avail- ::
clarified in discussions held with contractors, Table able warranty options. The decision should be taid,
5-6 lists some factors to consider in evaluating madc carly cnough (ideally at the time of long- U
warranty proposa.ls‘ The gpplicabilily of lhc tac- lcad—ilcnlcommim’m_n%) to permit orderly plannipg ﬂ
tors and the detail to which they are considered by all affected activities, regardless of the choice -.: !
will depend on the extent of the warraniy com- made. I a warranty is selected, provisions for :: )
mument and specific terms and conditions. funding and for warranty payments must be *.;::

established.

TABLE 5-6

PROPOSAL. EVALUATION FACTORS

Factor

Evaluation Criteria

warranty Management -
Pertains to the offeror's
overall approach to man-
aging the warranty

program.

Facilities and Equipment -
considers the existence,
adequacy. and availability
of resources necessary for
warranty service.

In-Plant Material Flow -
Considers the offeror's
proposed approach to
processing returned
equipment.

The organization or group responsible for managing
the warranty should be clearly defined. It should
be demonstrated that the organization can ade-
quately perform the necessary interface between
the warranty support group. engineering design,
reliability and quality control groups., and
higher-level management within the organization.
The offeror's overall approach should demonstrate
understanding of the general goal of the warranty
as well as specific requirements.

The facilities planned for performing warranty
setvices should be fully described and demon-
strated to be suitable. Facilities include the
primary repair facility. and storage. receiving,
and shipping areas. The offeror should show that
test equipment for processing warranty returns is
adequate and available.

The procedures by which the offeror will teceive,
test, repair. modify. store, and ship the war-
ranted equipment should be fully described and be
consistent with the warranty terms and conditions.
Specific attention should be given to the proposed
methods for ascertaining warranty applicability

on returned equipment and the offeror's under-
standing of the specific exclusions and defini-

- tions of unverified fallures. [t is desirable
for the offeror to describe the time sequence of
material flow, with rationale to show that a

d specified turnaround time will be achieved.

L-

v warranty Data - Considers The offeror s approach to developing and maintain-

F. the capability of the ing a data :ystem should be capable of meeting

:} offeror to comply with warranty data collection and analysis requirements
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warranty data
requirements.

Warranty Price/Reljability
Compatibility - Considers
the relationship between
warranty price and pro-
posed or quaranteed

reliability levels.

in a timely and complete manner. Specific atten-
tion should be directed toward critical parameters
involving contractual commitment. such as turn-
around time. operational MTBF., and equipment
modification status.

The wartanty price bid by an offeror should be
consistent with stated reliability Jevels. Anal-
yeis ot the relationship between those two fac-
tors. when allowed by the procurement approach,
can prevent future problems resulting from too
low or too high a price or failure to exverience
the field reliability expected.
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Chapter Six
WARRANTY ADMINISTRATION

This chapter presents guidelines for administering
a warranty, including activities necessary to prepare
for the warranty, implement the warranty, conclude
or extend the warranty, and assess the benefits.

Depending on the complexity of the warranty being
applied, the procedures and interfaces needed for ad-
ministering the warranty can vary considerably.
Where program technical risks are low and a simple
~arranty is adequate, administration may be as sim-
Jle as reviewing a checklist to ensure that the Govern-
ment has no tasks to perform before fielding the
weapon system, and performing a simple evaluation
it the conclusion of the warranty. On the other hand,
srogram risks may call for a more complex, incen-
iive type of warranty that may require extensive
Government activities to make it work. It is neither
the intent of the warranty law nor the desire of the
services to formulate a warranty that requires extraor-
dinary actions to implement. In crafting the warranty,
every effort should be made to keep the ad-
ministrative tasks to a minimum. The best way to
ensure that the warranty will be workable in the
operational environment is to insist that
knowledgeable user and logistics personnel par-
ticipate in developing the warranty contractual
provisions.

6.1 PREPARING FOR THE WARRANTY

For this section, it is assumed that warranty provi-
sions are under contract and the weapon system
development or production phase has begun. A
prerequisite to preparing for the warranty is to read
and thoroughly understand the warranty contract
provisions. During the development or production
phase of the weapon system certain activities may
be required, depending on the type and complexity
of the warranty. The following subsections identify
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tasks that may be required for some of the more com-
plex incentive types of warranties. For the simpler
types of warranties, these tasks may be used as a
checklist to be sure that all activities have been con-
sidered. The military service should designate a war-
ranty manager who will act as the focal point for
warranty task performance.

6.1.1 Develop Item-Management
Procedures

Some warranties may require the development of
special procedures for the item manager or the system
manager, such as the following:

¢ If the contractor performs repairs under the war-
ranty, it may be desirable to use the contractor’s
repair facility as a stock point and develop pro-
cedures accordingly.

¢ Warranted assets to be used by more than one serv-
ice may need to be kept separate as they move
through supply channeis to a common repair
source.

6.1.2 Establish Plan for User
indoctrination

For some types of warranties, especially those requir-
ing special handling of assets, or for assets that are
classified, it may be desirable to prepare a training
course or other means of indoctrination for person-
nel who manage or handle the assets.

6.1.3 Coordinate In-Plant Inspection
Requirements

For warranties in which Government-owned assets
will be handled or processed by a contractor, and in
which the contractor’s performance is to be measured
by in-plant activities, it may be necessary to plan
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for some additional inspections by DCAS

representatives.

6.1.4 Review Contractor Data Plan

If the contractor is required to supply data for the
purpose of implementing a warranty or evaluating
the results of a warranty, it may be desirable to review
the contractor’s plan for collecting and using the
data.

6.1.5 Perform ECP Reviews

Certain Government-directed design changes or
contractor-proposed ECPs may abridge the effec-
tiveness of a warranty. For both Government-initiated
and contractor-initiated design change proposals, it
will be important for the contractor to provide a war-
ranty impact statement. If the contractor claims that
a design change will result in increased warranty cost
or abridgment of the warranty, such a claim should
be supported with adequate engineering rationale.

6.1.6 Survey Contractor's Maintenance
Facilities

If the warranty requires the contractor to perform
maintenance on the warranted assets, the Govern-
ment should conduct a survey of the maintenance
facilities to be sure that the capacity is sufficient
throughout the warranty period and that repair of
production-line assets (belonging to the contractor)
will not interfere with repair of warranted assets
(belonging to the Government).

6.1.7 Develop or Review Required
Test Plans

For some warranties, the contractor’s performance
or compliance may be determined by prescribed tests.
The Government may be required to develop such
test plans or, 1t the contractor develops the plan, to
review it.

6.1.8 Develop User Data-Transmittal
Methods

Data may be required from the deployed warranted
system. The data may be needed to administer the
warranty or to evaluate benefits at the conclusion
of the warranty. Planning is required to ensure that
the appropriate data are collected and sent to the war-
ranty manager in time to meet project needs.
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6.1.9 Review Warranty Markings and Seals

The Government should approve warranty markings
and seals that may be required. If seals are required,
they should be of a type that is not casily broken.

6.2 IMPLEMENTING AND
ADMINISTERING THE WARRANTY

This section presents guidance for preparing a plan
for administering the contractual warranty. The plan,
called an implementation plan in this handbook, may
also be referred to as an administration plan or, in
the case of the Army, a warranty technical bulletin
(WTB). The purpose of the implementation plan is
to provide a complete and comprehensive document
that describes the features of the warranty, defines
the responsibilities for meeting the contractual pro-
visions of the program, identifies the responsible par-
ticipants, and establishes the procedures and inter-
faces required for successful implementation and
management of the warranty.,

All three services acknowledge the need for some
form of warranty implementation plan, even though
their plans differ slightly. For example, in Army
Regulation 700-139 (Army Warranty Program Con-
cepts and Policies), the materiel developer (MAT
DEV) prepares a WTB as part of the materiel fielding
plan (MFP). The materiel fielding team (MFT) then
reviews the WTB requirements with the gaining
MACOM during MFP negotiations. MACOMSs have
been directed to establish warranty control offices
or officers (WARCOs) to coordinate all warranties
within the MACOM.

There are two kinds of warranty implementation
plans: those prepared by contractors and those
prepared by the Government. Contractor plans are
prepared in response to the contract requirements.
The decision as to whether a contractor must sub-
mit a warranty implementation plan should be based
on the criteria used to determine the nced for a
Government implementation plan. These criteria are
discussed in Section 6.2.1.1. Since this handbook has
been prepared as guidance for the Government, it
addresses only the Government requirements for im-
plementation plans.

Depending on the nature of a procurement, warranty
contractual provisions may originate in a program
office (for development-production procurements)
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Or an item manager or svstem manager’s office (for ol the warranty. From a techimcal viewpemr, the dect- o
many reprocurements or procurements not associated ston as to whether or not to prepare an anplemen- e
with a substantial development ettort). In the tormer tation plan should be made by the dratiers ot the :*:j}
case, the crafters of the warranty arce not necessarily wartanty contract provisions. [hev e et Sanihiar ::‘_-':
the same people who will have to implement, ad- with the responsibilities of the contractor and the —a
minister, and evaluate it. In the latter case, the same Government, and they also must have knowledge of [ ]
office will probably develop and manage the war- the supply-support svstemy and deploviment and -
ranty to its conclusion. Most warranty admimstra- operating factors, ror simpler types ot watranties .’:{
tion or implementation plans of record have been that contain ne requirements for contiactor or -r'.:
prepared by the same organization that prepared the Government actions to carry out the warranty pro- s
warranty. visions and require no evaluation ot the ¢tiectiveness
of the warranty, a plan may not be necded (these oc-
Figure 6-1 shows the three major considerations that casions arc¢ apt to be rare). On the other hand, com-
must guide and constrain the implementation pro- plex, incentive types of warrantics may need detailed
cedures and, thercfore, the plan. Warrantics range implementation procedures, depending on how com-
in complexity from the very simple to the more com- plex the contract provisions are. As the warranty pro-
plex incentive warranties that may call for protracted visions are being formulated., and while program
contractor participation. If the contractor is required logistics, engineering, and contracts representatives
to perform warranty-related tasks for an extended are reviewing the provisions, it will become clear
period after the system is fielded, the implementa- whether or not a plan is required and how complex
tion plan will likely need to include procedures that it will have to be. In general, some torm of warran-
are workable within the supply-support system and ty implementation plan will be required if one or
the equipment’s operating environment. more of the following requirements apply:
6.2.1 Responses to Commonly Asked e The warranty contract pro_\‘isions reqguire the
Questions About the Impiementation Government to.perform actions or tusks..
Plan ¢ The contractor is required to perform actions or
tasks that will need Government monitoring, in-
The following subsections address some of the ques- spections, or reaction.
tions most often asked regarding an implementation ¢ The contractor is required to submit deliverables
plan for warranties. related to the warranty.
¢ There is a requirement to evaluate the effectivencss
6.2.1.1 Under What Circumstances Is a of the warranty.
Warranty Implementation Plan
Required? 6.2.1.2 Who Should Write the

. . . . Implementation Plan?
Some services may require an implementation plan

irrespective of the simplict:y or the technical needs The author of the warranty contract provisions
should write the warranty implementation plan, with
review provided by the warranty manager. This is
especially true for warrantics where the respon-

.. warcant SuPDly - Deplovment sibilities and relationships betwcen contractor and
o Y pply pioym Government may be complex and muas theretore need
< Contract Support and Operating : X - Oy .
o Provisions Svstem Facto clear interpretation. If it is not possible tor the author
A7 yste [s of the warranty contract provisions 1o also write the
implementation plan, the plan <hould, as a

. ] ¥ minimum, be reviewed by the ottice that prepared

the warranty contract.
Warranty Implementation Procedures

-

*

’ Plan Preparation for Joint Service
¢ Weapon Systems

FIGURE 6-1

FACTORS THAT INFIUENCE WARRANTY For weapon systems that are to he ficlded by more
IMPLEMENTATION PROCEDURE S than one service, it is customary to estabhah o lead
service tor the procurenient. The orher pser ~onces
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may have representatives at the lead service program
office and logistics office. In such cases, the warranty
contractual provisions must be prepared under the
joint constraints of all user services. Similarly, the
implementation plan must be able to accommodate
the constraints of all user services. In preparing the
joint implementation plan, the service logistics
representatives should ensure that the plan is
workable within the constraints of their operation
and support systems.

Plan Preparation for FMS Weapon Systems

If a foreign military customer is to participate in a
warranty program, the same type of joint effort and
coordination as described for joint service pro-
curements should take place with the FMS customer.

6.21.3 When Should the Warranty
Implementation Plan Be Written?

Preparation of the warranty implementation plan can
begin after the warranty contract provisions have
been written and reviewed by the procuring activity.
The final plan is not prepared until the procurement
contract is negotiated, since some of the warranty
provisions may change in negotiations. The plan
should be available to the system users in time to
allow for any training that may be necessary.

6.2.1.4 What Should Be the Authority of the
Implementation Plan, and Who
Should Approve It?

The warranty implementation plan is an informa-
tional type of document from one military command
to another. It is not a contractual document, and
contractual-type language shouid be avoided. The
most authoritative form that the plan might adopt
is that of a Memorandum of Agreement (MOA) or
Memorandum of Understanding (MOU) between the
program or developing office and the user. The plan
contains the minimum procedures that will make the
warranty workable. It is therefore important that the
weapon system users have an opportunity to help
shape the plan.

The final plan should have endorsements from the
developing office, the supporting command, and the
user. It is important that the plan be reviewed by the
contracting officer and a representative from the
Judge Advocate General’s (JAG) staff. The contract-
ing officer needs 10 know how the plan will inter-
face with the contract, and the JAG review will en-
sure that the plan does not introduce a legal problem

6-4

between the Government and the contractor. It is also
recommended that the weapon system contractor
review the plan to see how the entire implementa-
tion fits into coniractual obligations.

6.2.1.5 What Topics Should Be Covered in
the Implementation Plan?

The scope of topics for the implementation plan will
vary considerably with the nature and complexity of
the warranty. Three items are needed to prepare the
plan:

* A copy of the warranty contract provisions

¢ The topic checklist that appears in this handbook
(Section 6.2.2)

* An understanding of the operating and support
environment of the warranted weapon system

Every requirement in the warranty contract has to
be deliberated in terms of how and by whom it is
to be accomplished.

6.2.2 Checklist for Plan Preparation

Figure 6-2 is a checklist to help ensure that all ap-
plicable topics have been addressed in the plan. The
checklist is not complete, but it should stimulate
thought that will reveal other needed topics.

6.3 CONCLUDING OR EXTENDING
THE INCENTIVE WARRANTY

Prior to the expiration of an extensive form of war-
ranty, particularly one requiring contractor depot
repair such as RIW, the Government must assess
whether the warranty should be continued or allowed
to expire. Extension options for warranty provisions
are sometimes included in the original warranty con-
tract, but such provisions are not necessary, since the
Government and the contractor can enter into
negotiations for contract extension at any time. If
the original contract includes a fixed-price extension
option, so much the better: Negotiations are
eliminated, and the decision to exercise the option
is simplified.

The decision to extend a warranty should be based
on whether or not the perceived risks that originally
spawned the need for a warranty have been dimin-
ished to an acceptable level; if they have not, a can-
did appraisal should be made of whether risks will
be controlled by a continuation of the warranty. For
some weapon system procurements, there may be no
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Introductory Material t%J
— . — -
o] Description of weapon system o Duration or period of effectivity of the plan '-;
\ L)

a] Description of wartanties being applied 9] Office sponsoring and maintaining the plan ?%;
cd

8] Specific components of hardware or software to which g All organizations having responsibilities

warranty is applicable undetr the plan .
. vl
[»} Hardware ot software items that are specifically a Applicable regulations and directives k4
excluded from the wartanty (e.q.. preptroduction or o {

0

special test articles)

a Authority of the plan (office under whose direction
the plan is to be administered, and the plan’'s
authoritative precedence)

2

«vd

Implementation Procedures se,

a Pre-warranty-period activities (e.q.. develop o Special packaging requirements :}.J
contractor warranty plans, review contractor -,'s‘
capacities. develop training. resolve ECP [s] Transportation and packaging funding -~ 21

processing issues)
3] Damage reporting
] Warranty-period events {e.q., achieve organic
maintenance capabjlity, conduct verification test. 8] Special storage requirements (resulting from
introduce second-soutce systems. transfer warranty only)
system ownership)
u commingling of warranted and nonwarranted assets
8] Post -warranty-perjod activities (e.q.. update
configuration. transition to organic maintenance. 9] Operation of contractor's secure storage area
assess warranty benefits)
o Considerations of stock-issue priorities
[n] On-equipment (ordganizational-level) maintenance

procedures: cite only exceptions to standard a Communications procedures for maintenance and
procedures utilization data: cite only exceptions to
standard procedures
o Procedures for issue and receipt of warranty assets
[s] Description of required contractor in-plant
o Oof f-~equipment maintenance procedures (for interme- procedures
diate, direct support. and general support levels):
cite only exceptions to standard procedures a Description of special DCAS responsibilities
8] Depot maintenance procedures: cite only exceptions 8] Custody-transfer requirements
to standard procedures
u] ECP processing procedures: cite only exceptions to
Q Retest -okay (RTOK) processing standard procedures
5] Maintenance data requirements: cite only exceptions 8] Configuration control procedures: cite only
to standard requirements exceptions to standard procedures
a] Other maintenance exceptions {(e.g.., FMS. u] Warranty Impacts on Technical Orders

speclal -use assets)
a] Warranty funding
8] Transportation procedures: cite only exceptions
to standard procedures) 8] Funding for repair of exclusions

Contractor data and reporting requirements

4
=]

L7, Management Responsibilities

?; o Warranty program manager - o Data management

f: [s] Inventory manager o fMS management

._I

‘¢ a Procurement responsibility U Training responsibilities

! #] Confiquration management u] Contract administrator

;j 9] Supply management 8] Prime contractor's management responsibilities
;: Contractual Relationships

:{' [¢] Related contracts and their relation to the warranty contract provisions (e.g., interim contractor support

contracts, CSPAs. and collateral contracts for repair of exclusions)

FIGURE 6-2
CHECRKREISTE OF JOPICS FOR WARRANTY IMPLEMENTATION PLAN
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pereeption of risk in any area to which a warranty
would pertain. Application of a warranty to such
procurciments satistics the law and is probably a no-
cost, or at least a lev-cost, assurance type of war-
ranty. It the perception of no risk s substantiated
during the warranty period, the warranty should be
allowed to expire, “Transition” out of such warran-
ties may Joisist o nothing more than a letter of
achnowledemient trom the contractor that the war-
ranty has expued and contractor obligations under
it are ended, A vthat time, the Government's warranty
manager should undertake an evaluation of the
benetits that resulied trom the warranty, For the more
complex warrantes - those under which the contrac-
tor has had 1o become part of the support system —
the decision o eviend a warranty may hinge on more
than a projection of economic benefits,

Some of the noneconomie factors that may influence
the deciston o oxtend a4 warranty  include the
follow i

® Siatus of oreanic support capability
Test eqrpment thardware and software)
- lechnical documentation
- Nlainrenanee raining
Factlivies
Poisonned
Adeqguate spares (of particular concern is the
romsition from dorelatively short contractor
sepear turnaround time to the conventional
crescine nnve dhat may be as long as 90 to 120
dovssimdacing a need tor many more spares 1o
neentan readiness levels)
e (orocuranon status of warranted assets
Specnde repaer procedures that may have been
doveloped by the contractor

e lmpuacts on other services and FMS customers
e Noeod and oyl Tor gradual transition
o Confradtors performance

In the cvenc that any ot these tactors precludes a tran-
SIHON oDy conttactor 1o organic support, it may be

pradent 1o discontinmine the contractor’s warranty
ablivanens and edo and provide for continued con-
tractor supjprort ander separdte contract arrange-

ments Phis may he tacilitated under a contract that
s already moplace wswovehicle for paving the con-
tractor tor reparr of eeluded failures.

6.4 ASSESSING THE BENEFITS OF
THE WARRANTY

Pheo s co o e ditficulty i assessimg quan
tire s beret e ot scarranty s Certain observed

parameters of a weapon system have to be compared
with what they mught have been without a warranty,
[t 1s impossible to avoid some conjecture under these
conditions. Nevertheless, if many unbiased analyses
show that svstems with warranties have benefits cver
systems without warranties, the analyses will have
served their purpose. It 1« important that analysis
results be accumulated at a central point so that a
global assessmient can be made; the PPAC at Wright-
Patterson Air Force Base has this function. An assess-
ment of warranty benefits should be considered for
the following five arcas:

e The warranny's influence on the essential perform-
ance parameter(s)

¢ The cconomic impact of the warranty on the
Government and the contractor(s)

¢ Noneconomic benefits of the warranty

e The workability of the warranty (e.g., ease of
implementation)

e Contractor motivations and actions under the
warranty

Achievement of the cssential performance re-
quirements does not necessarily mean that they
would not have been met without the warranty, nor
does failure to achicve the performance requirements
necessarily mean that the warranty was ineffective.
It a warranty produces a high level of contractor
motivation but unsurmountable technical problems
prectude  achieving the required performance
parameters, the warranty might still be termed a suc-
cess. (The problem in this case lies in failing to
recognize the gap between the requirement and the
technology status. That is a fault of the specification.)

Once approach to assessing the warranty’s influence
on the essental performance parameters is to com-
pare achievements under the warranty with past
achicvementis  (without warranty) of the same
parameter. Factors that should be used as “normaliz-
ing™ factors in comparative analvsis include absolute
values of comparative parameters, whether the same
contract is used in the comparison, the competitive
e ironment, and the general tevel of the technology
for the comparative casces,

Eeonomic analyvses should be attempted. For some
warranties, there will be no recognizable costs. For
example, there may be no costs associated with an
assurdnee tvpe of warranty on a proven item that re-
gquires noconiracior acthions if the warranty provi-
sions are satistied. Any cost risks that the contrac-
tar belicves must be covered could be buried in the
hardware prices An cconomie analysis of such a war-
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ranty is ditficult. For warranties with identifiable
associated costs, the economic analysis should be a
refinement and verification of the cost-benefit
analysis that was performed before the warranty was
contracted. (Cost-benefit analysis is discussed in
Chapter Seven.)

e

An assessment of the workability of the warranty will
be subjective. It should consist of an evaluation of
how successful the warranty implementation was.
Any implementation difficulties should be recorded
and, if possible, turned into lessons learned for the
PPAC data base.
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Insights into a contractor's motivation should be

gained through its deeds. Many contractors will freely ,'":jl"
discuss steps they may have taken to reduce their risks o
under the warranty. Lo
N
The assessment of warranty benefits should be doc-
umented and a copy forwarded to the appropriate f:;-:‘
warranty focal point. Periodic evaluations by these W
focal points will provide invaluable insights into how :::-._1
warranties and their implementation can be made "
more effective. N
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Chapter Seven
WARRANTY COST-BENEFIT ANALYSIS

This chapter describes methods for evaluating the
economic implications of the use of warranties under
10 USC 2403. The chapter discusses requirements for
and approaches to conducting warranty cost-benefit
analyses to determine whether use of a warranty
would be cost-effective, presents discussions of war-
ranty cost elements and warranty benefits, and sum-
marizes available DoD models to aid in performing
cost-benefit analyses.

7.1 REQUIREMENTS FOR COST-BENEFIT
ANALYSES

Cost-benefit analyses are required for warrantics
under 10 USC 2403. The following subsections sum-
marize Congressional, DoD, and service policy and
guidance for conducting the analyses.

711 Conference Report of the 1985 DoD
Authorization Act

In enacting the current warranty requirements of
10 USC 2403, the conference report of the 1985
DoD Authorization Act expressed strong concern
regarding the issue of warranty cost-effectiveness. It
guestioned the fact that virtually no waivers were
processed in 1984 under the original warranty bill
(Section 794) and added that the Senate and House
Committees on Armed Services have never intended
that warrantics that are not cost-effective should be
obtained. As a result of this concern, the conference
report directed cach of the military departments to
establish mechamisins for  effective  cost-benefit
analysis of proposcd weapon system guarantees.

7.1.2 DFARS Subpart 46.7

DFARS Subpart 46.7 includes a number of subsec-
tions providing guidance for the services for im-

plementing the warranty requirements of 10 USC
2403 in the acquisition of weapon systems.

As presented in DFARS Subsection 46.770-8, it is
DoD policy to obtain only cost-cftective warranties
under 10 USC 2403. if a specific warranty is con-
sidered not to be cost-effective by the contracting of-
ficer, a waiver request is initiated following pro-
cedures described under DFARS Subsection
46.770-9. To determinc whether use of a warranty
would be cost-cffective, an analysis must be per-
formed, comparing the benefits to be derived from
the warranty with acquisition and administration
costs. The analysis should examine a weapon system's
life-cycle costs with and without a warranty. Where
possible, a comparison should be made with the costs
of obtaining and enforcing similar warrantics on
similar systems. The analysis should be documented
in the contract file.

7.1.3 Service Policies

Currently, the services arc in the process of develop-
ing and providing additional guidance and detailed
instructions for the full implementation of DFARS
Subpart 46.7. These developments are expected to
include the conduct of warranty cost-benefit
analyses.

7.1.3.1 Navy

Sccretary of the Navy Instructions (proposed SEC-
NAVINST 4330.xx) are currently being developed
and reviewed that include additional guidelines 1o
DEFARS Subsection 46.770-8 for the conduct of war-
ranty cost-benetit analvses in Navy  programs,
Specifically, additional guidance is provided on selee-
tion of the warranty type, performance of a life-cvele
cost-benefit analwvwis, performance of sk and
qualitative anahvses, and documentation of” pro-
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cedures and results. The conduct of warranty cost-
benetit analyses will continue to adhere to the policy
and guidelines established for cost-benefit and lite-
cycle-cost analyses in Economic Analysis Program
Evaluation for Navy Resource Management, SEC-
NAVINST 7000.14B, 18 June 1975. The Navy has
recently sponsored several research studics in the area
of warranty cost-benefit analysis procedures
(References 8 and 16).

71.3.2 Army

On 23 September 1985, the Office of the Assistant
Secretary of the Army (Acquisition) issued additional
warranty policy guidance to DFARS Subsection
46.770-8 concerning remedies and cost-benefit
analyses in Army programs (Rcference 17). The
guidance is summarized as follows:

¢ Contracts for acquisition of weapon systems will
not exclude the requirements to redesign poten-
tially defective parts. The redesign responsibility
1s viewed as the most effective remedy available
to achieve the required performance requirements.

e A formal cost-benefit analysis must be completed
and documented in the contract file for every war-
ranty. This corrects a possible misconception that
such an analysis is required onlv if a decision is
made to request a waiver.

To assist contracting officers in completing cost-
benefit anatyses before negotiating an agreement on
a warranty price, the Army has made available a war-
ranty cost-eftectiveness model named WARM
developed by the Army Aviation Systems Command.
The model is discussed 1n Section 7.7.

7.1.3.3 Air Force

The Air Force, in a guidance document entitled
United States Air Force Warranty Administration
Plan, 11 April 1986, strongly advocates a team ap-
proach to warranty strategy led by management and
composed of engineening, logistics, budget, contract-
ing, legal, competition advocate, and user nerson-
nel. The document specifically requires that cost-
benefit analyses be conducted. The use of warran-
tics (PPAs) that are determined to be cost-ctfective
or in the interest of national defense is also recom-
mended, regardless of the unit or total production
COSLL

The Air Foree Product Performance Agreement
Center at Wright-Patterson Air Foree Base is the
technical focal point for warranty application. It of

fers a number of tools to aid in selecting an ap-
propriate warranty torm and in performing cost-
benetit analyses. The PPAC model is addressed in
Section 7.7.2.

7.2 COST-BENEFIT ANALYSIS
PROCEDURES

The following subsections discuss procedures related
to conducting a cost-benefit analysis for determin-
ing the cost-effectiveness of a warranty and review
the specific ground rules in DFARS Subpart 46.7 for
conducting warranty cost-benefit analyses.

7.21 Framework of Analysis

This section presents a simple framework for con-
ducting a warranty cost-benefit analysis; the frame-
work, summarized in Figure 7-1, is based on a life-
cycle-cost principle as suggested in DFARS 46.7.

Let us first define several terms as follows:

LCC = life-cycle costs —the costs to
acquire and operate a system over
its lifetime*

[CChy = life-cycle costs without a warranty
LCCy - life-cycle costs with a warranty

We can now detine the warranty cost-benefit (WCB)
as follows:

WCB = LCCyy —LCCyy (1)

1 1.CC s the only decision metric, then WCB must
be positive (or at least not negative) for the warran-
ty 10 be cost-effective. By considering one more level
of detail for 1.CCy, we can establish a basis for
evaluating warranty price. For this level we define

LCCy = WPHLCCgp (2)
where
WP - price for the warranty
1CCyp all other LCC costs exclusive of

warranty price

Yo avord complications tor this elementary presentation, we
1enore the time value ol money and intlation factors, Normal-
I these wall e to be introduced s an appiopriate manna
to provide a toum basas tor analysgs,
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Warranty Price Definitions
Negotiatiorn Region
< T > _ .
0 We WP WP = Warranty Price
MAX WC = Warranty Cost
4 —4| CP = Contractor Profit
CPyax WPy = Max WP To Break Even
CPyax = Max Profit
LCCyy = LCC-No Warranty
4——®| LCC, = LCC-Warranty
Actual LCCy = LCC Less WP
WCB WCB = Warranty Cost-Benefit
WC Cp
LCC_n_. LCCW LCCNW
FIGURE 7-1

WARRANTY COST-BENEFIT FRAMEWORK

Combining cquations | and 2, we have

WOB  1CC LCCy,

- LCC W WP-LCCgp (3)
Since a value of WCB=01s the break-even point for
selecting a warranty, the maximum price to pay is
given by

“” Pmu\ L(‘(‘\,“ - L(,‘(‘“'p (4)
Now let us assume that the cost to the contractor
for supplying the warranty is estimated to be WC.

Then we have

I

WP WC+CP (5)

where

H

CP contractor profit

From equations 4 and §, the contractor’s maximum
profit is
CP WP, -WC

max = mavx
= LCCuw - LCCy 1 --WC (6)

These relationships are shown graphically in Figure
7-1 It LCCyp and LCCy, are calculated, the
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region between the LCCyp and LCCyy values
represents the range of possible values to negotiate
a warranty price that will still lead to a positive cost-
benefit. The figure shows, for an assumed value of
WC, the potential contractor profit region and the
warranty cost-benefit region for a selected profit level.

7.2.2 Performance of Analysis

DFARS Subpart 46.7 provides specific ground rules
for the conduct of warranty cost-benefit analysis, in-
cluding tailoring warranty terms and conditions for
cost-cffectiveness; examining a system’s life-cycle
costs, both with and without a warranty; and
documenting analysis results in contract files. These
arcas are discussed in the following subsections.

7.2.2.1 Tailoring Warranty Terms and
Conditions

DFARS Subsection 46.770-3 permits contracting of-
ficers broad latitude in the construction of warran-
ties, recognizing that the objectives and circumstances
vary considcrably among weapon system acquisition
programs. Consequently, contracting officers can
tailor required warranties on a case-by-case basis, in-
cluding remedices, exclusions, limitations, and dura-
tion, so long as they are consistent with DFARS
Subsection 46.770-3. 1t irust be kept in mind that
contracting officers can exercise these options, as ap-
propriate, to derive cost-¢ffective warranties in light
of the technical risk, contractor financial risk, or

Tatata

.l'l'.'
" LI
Ut
TSR ER)

R |

S
=

v - .
l'-.
L3
llf

R 12

ANAT LD s
LN Sl
J " 1'1".(‘.&




other program uncertaintics. Contracting officers are
encouraged to construct broader and more compre-
hensive warranties, or to narrow the scope of a war-
ranty while it is advantageous to do so and is in ac-
cordance with agency policy. For example, not all
essential performance requircments may be included
in a warranty it the contractor was not responsible
for the design of a system.

7.2.2.2 Factors Affecting Analysis
Techniques

It is necessary to recognize that the techniques and
methods used to conduct a cost-benefit analysis of
a warranty may vary, depending on the following
factors:

e Type of warranty selected

e Type of weapon system

e Terms and conditions excrcised by the contracting
officer (remedies, exclusions, litnitations, duration,
financial and technical risk, and uncertainty)
Essential performance characteristics of a weapon
system and their measurability (the extent to which
they can be quantified, such as MTBF and other
statistical measurcs of reliability)

Identification and measurability of various types
of costs (acquisition, and administrative and en-
forcement costs)

7.2.2.3 Examining a System’s Life-Cycle
Costs

DFARS Subsection 46.770-8 suggests that benefits
to be derived from the warranty should be compared
with warranty acquisition and administration costs.
The analysis should examine the expected life-cycle
costs for the warranty versus the cost expected to be
incurred if the weapon system were supported under
normal organic support conditions or possibly con-
tractor support services. It the contracting officer
considers a specific warranty not to be cost-effective,
a waiver request should be initiated under DFARS
Subsection 46.770-9. The service cost models re-
viewed in Section 7.7 usc a life-cycle-cost perspective.

7.2.2.4 Documenting Analysis Results

DFARS Subsections 46.770-8 and 46.770-9 require
that warranty cost-benefit analyses be documented
and made part of the controct file. The documenta-
tion should explicitly present the methodology and
approach used in estimating costs and benefits over
the life of the weapon svstem. In addition, data
sources ~hould be identitied. The documentation
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should be sufficiently complete that another analyst
could implement the approach taken and, with the
same data, reproduce the results to verify the
technical soundness of the analysis.

7.3 A GENERALIZED APPROACH TO
WARRANTY COST-BENEFIT ANALYSIS

This section presents a generalized approach to con-
ducting a warranty cost-benefit analysis, using the
analysis framework presented in Section 7.2 and
following the DFARS guidance in employing a life-
cycle-cost approach. The approach assumes that for
any given procurement there may be several forms
of warranty to consider, and for any given form there
may be a number of possible variations. For exam-
ple, for a simple assurance type of warranty, the dura-
tion of the warranty is a decision variable. For an
incentive form of warranty, a choice between an
MTBF guarantee or an RIW may have to be made.
Thus, a complete warranty cost-benefit analysis must
consider a number of feasible alternatives. For each
alternative, the warranty cost-benefit (WCB) must
be estimated and that alternative which maximizes
WCB selected.

Figure 7-2 is a form of decision tree that depicts the
general approach to warranty cost-benefit analysis.
Steps to be performed are numbered in the figure
and summarized in Table 7-1. The approach is based
on the assumption that the warranty price will be
negotiated after the potential warranty cost-benefit
is determined. Often the contractor’s pereeption of
warranty costs and risks is different from that of the
Government. For this reason, Figure 7-2 shows a
dashed line back from step 12 to step 11 to indicate
that warranty form and parameter selection may be
an iterative process during the price negotiation. Fur-
ther discussion of the process is provided in the
following scction.

7.4 A SIMPLIFIED WARRANTY PRICE-
ANALYSIS PROCEDURE

This section presents a simplified procedure for
analyzing warranty price that can be used in a cost-
benetit analysis, with appropriate moditications or
extensions. The procedure is based on the assump-
tion that failures that occur during the warranty will
be the responsibility of the contractor—c¢ither
through contractor repair or bill-back. Therefore, the
analysis is one of comparing savings in repair costs
with warranty price. The steps are as tollows:
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Step 1— Calculate the expected system usage (SU)
over the warranty period, using operating hours,
cycles, miles, or other appropriate units.

Step 2 — Estimate the average mean time between
failures (MTBF) over the warranty period, using
mean hours, mean cycles, mean miles, or other ap-
propriate units.

Step 3 - Calculate the expected number of failures
(EF) from the equation

SU
MTBF

¢ Step 4 —LEstimate the cost to the Government to
process cach failure without a warranty (FCy).
® Step 5—Estimate the cost to the Government to
process cach failure under the warranty (FCy)
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Select Warranty Form
and Parameter Set [®-------- Negotiate
to Maximize | Warranty Price,
_ ; ____ wp
wCB LCCHW LCC WP
FIGURE 7-2

WARRANTY COST-BENEFIT ALGORITHM

Step 6—Estimate all other costs (OC) to the
Government that are expected as a result of the
warranty, excluding warranty price. This category
primarily includes warranty administration costs
and could include transition costs.

Step 7 — Estimate all other costs that will be saved
(SC) through having the warranty, such as deferred
purchase of test equipment and deferred training.
Do not include the direct cost to process and repair
failures.

Step 8 —Calculate the break-cven price (WP ;)
for a warranty as follows;

WP, = EFx(FCyy - FCy)+SC-0C

[ N

AR A

For a price of WPy, the expected costs 1o the
Government are the same with and without a war-
ranty. The following paragraphs illustrate this ap-
proach, using an cxample scenario.
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TABLE 7-1

WARRANTY COST-BENEFIT DECISION STEPS

Step

Task

Description

'

.
! +
‘l
R
..
-a
.
Y
i
-
-
e
"’
&
3

10

11

12

Compute LCCynw

Select a Warranty
Form

Establish Set of
Fixed Parameters

Compute Partial LCC

Establish Values for
Warranty Parameters

Compute Additional
LCC Costs

Compute Total LCC
Exclusive of War-
ranty Price

Store Parameter Set
and LCC Value

Select Additional
Parameter Sets

Select Additional
Warranty Forms

Select Warranty Form

and Parameter Set

Negotiate Warranty
Price

For a selected life-cycle period. compute all

costs associated with acquiring and operating

the system, assuming that no warranty is to be
included in the contract.

Considering factors related to the system, acqui-
sition environment, and program objectives,
select a candidate form of warranty.

Select values to use in the LCC analysis that are
independent of the warranty terms and conditions,
e.qg., military labor rates for maintenance.

Compute the life-cycle costs that do not vary
with the warranty terms and-conditions.

Select a set of specific warranty terms and
establish values to be used in the LCC
calculation.

Compute the remaining LCC values related to the
warranty implementation.

Add the values obtained in steps 4 and 6.

Store values to be used for final selection.

vary applicable warranty parameters and repeat
steps 4 through 8.

Select another feasible warranty form
and repeat steps 3 through 9.

Compute warranty cost-benefit for each alter-
native and select that which maximizes benefit
prior to warranty price.

Using previous results, establish a fair war-
ranty price, iterating as necessary.
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Let us assume that a unit being considered for war- WPy = EFX(FC(y ~FC)+SC-0C

ranty has an expected MTBF of 1,000 hours. Five = 450x(1,200 - 300) P
hundred such units are to be purchased and will +100,000 -~ 75,000 ﬁ'-_.
operate an average of 50 hours per month. Govern- = $430,000 [
ment cost to process each failure without a warran- i~
ty is estimated to be $1,200. A warranty of 18 months These calculations show that if the price for the war-

is being considered, under which the contractor will ranty is $430,000 or less, there is a net saving to the

repair all covered failures. With such a warranty, the Government as a result of purchasing the warranty.

Government estimates it will cost $300 per failure A procedure of this type is somewhat simplistic;

and $75.000 to administer the warranty, and it will however, it does provide an initial indication of the

save $100,000 in deferred training and deferred pur- potential cost-benefit to be gained by a warranty.

chase of depot test equipment. Specific limitations are as follows:

The steps to be performed are as follows: ¢ The procedure does not directly consider the time

value of money. If the warranty price is paid with

unit delivery, but the savings will occur in the

future, appropriate discounting procedures should

500 units x 50 hours per be employed. o

month x 18 months * A conservative assumption is made that the MTBF

450.000 hours is the same with or without a warranty. Generally,

’ for warranties with incentive features, MTBF is
expected to be better with a warranty because of
the inherent motivation provided to the contrac-
tor to retain warranty dollars as profit.

¢ The required estimates for usage time, processing
costs, and other costs are shown as single values
but may require complex procedures and a rele-
vant data base to obtain good estimates.

¢ The less-tangible benefits and disadvantages of a

e Step 1-The expected system usage is

SuU

]

I

e Srep 2—The average MTBF over the 18-month
period is 1,000 hours. Hence,

MTBF = 1,000 hours

® Step 3—-The expected number of failures is

EF N ig)/ggg/BlFOOO warranty are not considered (they are discussed
_ 450’ ’ in Section 7.6). For example, a warranty provides

protection against paying for correcting a systemic
problem that may require redesign. It may also

* Step 4—The cost to the Government (o process cause some loss of self-sufficiency if the contrac-

each failure without a warranty is given as $1,200. tor is the only source of depot repair.
Hence, .
' The simplicity of the procedure provides a convenient
FCuw = $1,200 way of evaluating the sensitivity of the warranty price
1o one or more parameters. Figure 7-3 shows the
* Step 5—The cost to the Government to process break-even price as MTBF varies from 500 hours to
each failure under the warranty is given as $300. 1,500 hours for the above example.
Hence,
FCy = 3300 7.5 WARRANTY COST ELEMENTS
o Sl(’p 6 — Other costs related to the warranty that There arc numerous Government costs that can be
are expected to be incurred are given as $75.000. considered in warranty cost-benefit analysis. To
Hence, evaluate the cost-effectiveness of a warranty accurate-
ly, it is necessary to identify and consider applicable
OC = $75,000 cost elements that could have a major impact on RS
system life-cycle cost. These cost clements may be o
e Step 7—Savings due to the warranty are given as obtained for both the no-warranty and warranty o~
cases, or, equivalently, only incremental costs may o
SC = $100,000 be considered. The following subsections provide ex- .
amples of such cost elements —direct and indirect —
e Step 8—The break-even warranty price is then in the apphication of warranties,
7-7
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7.51 Direct Cost Elements

Table 7-2 lists various cost elements that are useful
in analyzing the cost-effectiveness of warranties from
a life-cycle-cost perspective. Each cost element is
defined and discussed in the following subsections,
primarily for the warranty case.

7.5.1.1 Warranty Price

The warranty price cost element includes the price
paid to the contractor for supplying the warranty and
associated data products. The contractor can be ex-
pected to include in the price the costs of resources
required to meet obligations under the warranty pro-
visions in the contract. These costs may be
augmented by profit and perhaps risk factors
representing future warranty liability to determine
the final warranty price.

In evaluating a contractor’s proposed warranty price,
consideration must be given to the following two
public laws: P.L. 87-653, Cost and Pricing Data Re-
quirements, and P.L. 91-379, Cost Accounting Stan-
dards. Under the disclosure requirements of P.L.
87-653, the contractor is responsible for substan-
tiating the proposal with current, accurate, and com-
plete cost and pricing data. This requircment extends
to the warranty price as well as to all other elements
of the proposal. The requirements of P.L. 91-379 also
need to be considered. Any question as to whether
the proposal as presented properly complies with the
contractor’s disclosure statement and approved ac-
counting procedures should be pursued with the con-

tractor and, if necessary, the contract administration
office, to ensure compliance.

7.5.1.2 Warranty Development

The warranty development cost element includes the
Government program development and management
costs for obtaining cost-effective warranties in
weapon system procurements. These costs may in-
clude the following activities:

e Strategy planning between contracts, engineering,
and logistics personnel to decide on “essential per-
formance requirements” and to tailor warranties
on a system-by-system basis

¢ Cost-benefit analyses to determine whether the use
of a warranty would be cost-effective

¢ Negotiation with contractors to determine the war-
ranty language

Development of data bases and models from various
past warranties of similar systems may also be re-
quired to aid in warranty performance and cost trade-
off decisions.

7.5.1.3 Equipment Maintenance

The equipment maintenance cost element includes
the labor, material, and transportation costs incurred
by the Government for all preventive and corrective
maintenance not performed by the contractor under
the warranty. Preventive maintenance may include
a resident staff that performs periodic maintenance,
as well as a traveling staff that performs any special
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TABLE 7-2

DIRECT GOVERNMENT WARRANTY COST EI.EMENTS

Cost Element

Definition

Warranty Price
Warranty Development
Equipment Maintenance
Redesign

Test Equipment

Test Equipment
Support

Initial/Replenishment
Spares

Training

Data

Inventory Management

Administration and
Enforcement

Cost of warranty charged by the contractor

Cost of developing warranty terms and conditions

Cost of preventi\;e and corrective maintenance

Cost of engineering and modification of defective parts

Cost of test equipment required to support the operat-
ing equipment

Cost of operation and maintenance of test equipment
Cost of spare units/modules for base and depot stock
Cost of training personnel in the maintenance support

and handling of the equipment and test equipment

Cost of documentation for operation., maintenance, and
support of equipment and test equipment

Cost of iInventory management functions fcr the
equipment

Cost of procedures and staff to administer and enforce
the warranty

maintenance on a periodic basis. Corrective main-
tenance may consist of organizational, intermediate,
or depot maintenance costs. For military
maintenance, the costs may include:

¢ [abor and material for fault verification and
module replacement

o Shipping and depot labor and material for units
that are not repairable at the station

s Shipping and depot labor and material for
repairable modules

¢ Replacement costs for condemned repairable
modules

For warranty, the costs may include:

e Fault-verification labor costs and incidental
materials

® Cost of shipping units to and from the contrac-
tor if the Government pays for shipping

7.51.4 Redesign

The redesign cost element includes the labor and
material costs of redesign and retrofit efforts that
would be required for the system and component
parts to conform to specified essential performance
requirements. These costs may include:
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e Engineering analysis to determine causes of non-
conforming units

e Corrective engineering design and drawing

- changes

¢ Modification of units, spare units, or spare parts
as required

e Activities associated with retest, retrofit, and con-
figuration management

Normally, if a redesign is required, the bulk of these
costs will be borne by the contractor under the terms*
of a warranty, with limitations or “caps” as specified
in the contract. Without a warranty, these costs are
borne by the Government.

7.5.1.5 Test Equipment

The test equipment cost element includes the cost
of test equipment required to support the operating
equipment. If the warranty includes contractor depot
repair of all failures, more complex test equipment
will be required for the no-warranty case than for
warranty. However, at transition from warranty to
organic repair, additional test equipment will be re-
quired, such as that needed at the depot level.

7.51.6 Test Equipment Support

The test equipment support cost element includes test
equipment operation and maintenance cost.

7.5.1.7 Initial/Replenishment Spares

The initial/replenishment spares cost element in-
cludes the material costs of spare units and modules
to support the various pipelines. In the event the
system reliability fails to meet stated levels during
the warranty coverage, additional spares may be re-
quired to relieve pipeline shortages that may develop.

7.5.1.8 Training

The training cost element includes cost of training
personnel to operate, support, and maintain the
equipment. It also includes training for warranted
equipment, handling, and support, as well as train-
ing at transition from warranty to organic
maintenance.

7.5.1.9 Data

The data cost element includes the cost to purchase
data associated with the operation, maintenance, and
support of equipment and test equipment. Depend-
ing on the warranty form, the Government may in-

e 40 e R e
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cur additional costs of purchasing data not previously
supplied.

Warranty performance data may also be required,
including the labor, computer, and material costs of
developing and maintaining a data system to meet
warranty data collection and analysis requirements.
These efforts may include the following:

® A data collection and analysis program that will
accumulate, process, analyze, and report the in-
formation required under the warranty

* A semiannual warranty data report containing
records relating to population size, configuration,
and repair history

¢ For the more extensive forms of warranty, an an-
nual warranty effectiveness study containing war-
ranty experiences and conclusions regarding the
effectiveness of the warranty concept applied to
the contract

In addition, it will be necessary to update any af-
fected data, includifig drawings and technical
documents, to reflect redesign and modification
changes on failed items.

7.5.1.10 Inventory Management

The inventory management cost element includes the
costs to the Government of managing items in in-
ventory. Only those items (parts, modules, units)
which are unique to the equipment are included. For
a warranty where the lowest level of military
maintenance is at the unit or module level, there will
be many fewer unique items than for organic
maintenance, where depot repair will require manage-
ment down to the part or assembly level.

7.51.11 Administration and Enforcement

The administration and enforcement cost element in-
cludes the labor and material costs for Government
personnel to manage the warranty. The necessary
warranty functions to be performed include liaison
between the program, support, user, and contractor
activities, including development and implementa-
tion of procedures for the following:

¢ Reporting and processing warranty claims

¢ Handling, storing, and transporting warranted
items

¢ Managing integrated logistics support and con-
figuration management of warranted items

* Determining warranty compensation
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This cost element is typically treated as a “delta” or
incremental cost, as compared with the no-warranty
case.

7.5.2 Indirect Cost Elements

The influence of many of the direct warranty cost
elements (Table 7-2) on system life-cycle cost to the
Government can be determined through cost model-
ing. Data may be available in many cases for obtain-
ing parametric estimates. However, there are other
warranty cost clements that are less amenable to
modeling but could have a major influence on system
life-cycle cost. These cost elements are considered (o
be indirect.

Table 7-3 lists various indirect cost elements that
should be evaluated in warranty cost-benefit analyses.
Because the elements represent risks and variabilities
that cannot easily be accounted for, especially with-
out a large data base, it may be necessary to apply
engineering judgment when evaluating their influence
on system life-cycle cost. This is particularly true for
evaluating a contractor’s proposal that may, in one
form or another, include costs to protect against
perceived risks.

The following subsections discuss the indirect cost
elements.
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7.5.2.1 Competition el

. .. . e

A reduction in competition may result if warranty .:,:;

requirements, primarily essential performance re- ’r.j-‘
. . - . . [y

quirements, present a high financial risk. The poten- N

tial lability for system failures would be too great
for some contractors to assume, and they would
withdraw from competition rather than face the risk
of serious financial loss. Their actions could reduce
competition in the procurement process and result
in higher system acquisition costs for the Govern-
ment. Competition for follow-on production may
also be reduced if the contractor, under warranty,
has an established repair facility that has been amor-
tized to an extent that would make it difficult for
a new entrant to compete.

A further reduction in competition, leading possibly
to increased cost, may occur if parts to maintain the
system have to be procured from the contractor sup-
plying the warranty. Usage of parts from other
sources could void the warranty coverage if the terms
and conditions are not carefully constructed.

7.5.2.2 Breakout

A decreased opportunity for breakout, lcading
possibly to increased cost, may occur as a result of
warranty application. In the past, system programs

TABLE

INDIRECT GOVERNMENT WARRANTY COST ELEMENTS

1-3

Cost Element

Definition

Competition

Breakout

ranty obligations

Technology

Readiness

Cost of reduced opportunities for competing future acqui -
sition of equipment and parts

Cost of reduced opportunities for future breakout acquisi-
tion of subassemblies

Warranty Default | Cost in the event the contractor fails to fulfill its war -

Cost of reduced opportunities for technological advances

Cost of Joss of readiness and failed maintenance capabili
ties in combat environment
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have obtained significant cost savings by procuring
directly and providing selected “broken out”
assemblies to the system contractor as GFE. With
warranties, however, system programs may find that
the practice of breakout causes very difficult prob-
lems in resolving system failures, e.g., fault isolation,
responsibility, and liability. Warranties may signifi-
cantly reduce the amount of breakout and subse-
quent cost savings to the Government unless this
issue is directly addressed in the contract to avoid
such limitations.

7.5.2.3 Warranty Default

Warranty obligations may not be fulfilled for reasons
such as litigation on liability for system failures, or
severe monetary losses by the contractor. Conse-
quentiy, the Government may have to face the risk
of correcting system failures without compensation.
The costs to the Government in this regard could be
significant.

7.5.2.4 Technology

Use of advanced technologies in system design may
decrease if contractors are motivated by warranties
to use proven concepts to reduce the risk of future
system failures.

7.5.2.5 Readiness

Warranties may affect readiness. For example, the
need for contractor field services or return factory
shipment could delay the repair of inoperable systems
under warranty in the field, decreasing system
readiness. Therefore, the impact on system life-cycle
cost to maintain readiness should be evaluated in
warranty cost-benefit analyses. One solution may be
to have additional spare units available in the field
or supply pipelines to decrease system downtime. The
acquisition and support costs of such additional
spares should then be evaluated in the cost-benefit
analyses.

7.5.3 Cost Factors

Numerous cost factors can be used to estimate the
direct and indirect warranty cost elements listed in
Tables 7-2 and 7-3. To accurately evaluate the cost-
cffectiveness of a warranty pursuant to the re-
quirements of DFARS Subscction 46.770-8, it is
necessary to identitfy and consider cost factors that
could have a major impact on the system life-cycle
cost.
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Air Force warranty guidelines (Reference 3) present
concepts for the development and application of war-
ranties in the acquisition of weapon systems. The
guidelines describe a number of warranty cost fac-
tors that are useful in analyzing the cost-effectiveness
of required warrantics from a life-cycle-cost perspec-
tive, Table 7-4 presents major categories of these cost
factors with summary descriptions.

7.6 WARRANTY BENEFITS

The benefits associated with a warranty must be iden-
tified and defined. Benefits may be qualitative as well
as quantitative; for example, @ warranty extends the
contractor’s responsibility to operational or field per-
formance for the duration of the warranty. A well-
constructed warranty can provide increased assurance
that operational performance will be as specified.
In some cases this assurance can be quantified
through the use of reliability and maintainability
parameters such as MTBF and MTTR. This is par-
ticularly true when the warranty includes guaranteed
performance levels of such parameters. For exam-
ple, increased reliability means fewer failures. The
number of failures influences sparing levels,
maintenance manpower levels, materials costs for
repair, and other logistics and support elements
associated with failures. Consequently, these types
of warranty benefits can be translated into statistical
measures of benefits and associated costs that can
be used in the conduct of a cost-benefit analysis.

Benefits may not always be quantifiable in terms of
direct cost savings. Such benefits may include motiva-
tion for:

e Emphasizing quality engineering in system design

e Using the warranty requircments as a way to
“screen” contractors who are not capable of pro-
ducing systems with reliable performance

e Focusing measurcments of system performance in
the field through warranties instead of through the
development environment

¢ Resolving problems carly and rapidly, with incen-
tives for no-cost engineering change proposals

¢ Providing realistic estimates of ficld performance
during proposal negotiations

It is reccommended that the nonguantitiable benefiss
be identified in precise terms and compared to the
required resources so that the decision maker can
identify the most cost-eftective alternative,
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TABLE 7-4

WARRANTY COST KFACTORS

Category

Cost Factors

Reliability
Maintainability
Readiness

Logistics Flow

Initial Acquisition Cost

data cost

Support Cost

Transition Cost

MTBF, MTBR, and reliability growth
False-pull rate, false-return rate, and repair time
Availability and consignment spares

Pipeline and storage times, turnaround time, and
spare quantities

Unit cost, test equipment cost, training cost., and

Support cost per operating hour, spares cost, field
maintenance cost, warranty administration cost,
shipping cost, and facility cost

Contract Price Adjustment ; Operate time adjustment, turnaround time adjust-
ment, unverified failure adjustment, noncovered
warranty fallure, and warranty escalation costs

Facility cost, retraining cost, test equipment
cost, and inventory cost

7.7 AVAILABLE DoD WARRANTY COST
MODELS

There is no DoD warranty cost-estimation model that
addresses all the warranty requirements of 10 USC
2403. Specifically, current DoD models do not fully
address aspects of both essential performance re-
gquirements and enginecering redesign. The redesign
responsibility placed on the contractor can be viewed
as the most effective remedy available to achieve the
required performance requircments of 10 USC 2403.
This viewpoint is clearly defined by Army policy
(Reference 17).

Since 1975, several DoD warranty cost models have
been developed for analyzing the life-cycle costs
assoctated with military warranties, including the
following:

o Army Warranty Model (WARM) (Reference 18)
¢ PPAC Life-Cycle-Cost/Cost Breakdown Structure
Model (References 19 and 20)

e A e e B B

e Air Force Reliability Improvement Warranty
(RIW) Model (Reference 3)

Although these models do not rully address the war-
rauty requirements in 10 USC 2403, they can sup-
port warranty cost-benefit analyses with certain
limitations. Cost analysts will need to supplement
these cost models with algorithms and cost equations
that address the essential performance warranty re-
quirements of the law — primarily the cost issues in
engineering redesign. These three cost models are
described in the following subsections.

7.71 Army WARM Model

WARM is an available DoD bottom-up accounting
model (from US. Army Aviation Systems Command)
developed primarily for avionics systems application.
It is computerized and available on dial-up service.

The objective of the model is to provide the user (cost
analyst, contracting officer) with an analvtical ap-
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proach to conducting the quantitative cost-
effectiveness analysis of warranties. The model
provides:

A “should cost” on a warranty

o Cost-effective analysis, with warranty and withotit
warranty

* Risk and sensitivity analysis, depicting random

fluctuations in the number of warranted failures

WARM evaluates the number of warranted failures
according to the given distribution of MTBF and
generates the warranty price that the contractor
should be paid to fix the expected number of war-
ranted failures. An MTBF can be derived from the
failure factor (FF) commonly found in provisioning
master records (PMRs). The model further computes
the Government’s in-house costs with or without a
warranty to derive the total costs, and compares the
alternatives,

The current version of WARM includes the probabil-
ity distribution of achieved MTBFs and the total
costs, as well as graphical representations such as
probability versus MTBE, probability versus cost, and
cost versus MTBE. The model allows the user to con-
duct sensitivity analyses and risk assessments. The
user provides three levels of MTBF—low MTBFE, high
MTBE, and the MTBF mode. The user has the choice
of assuming a triangular probability distribution of
MTRBFs or a Weibull distribution, whichever might
better fit the situation. WARM then generates a prob-
ability distribution (triangular or Weibull) from the
input MTBFs. WARM shows the expected total cost
to the Government with and without a warranty, and
its corresponding probability or confidence interval.
The user is allowed to change a certain percentage
of the total cost to see the change in confidence
interval,

Reference 18 provides detailed instructions on input
and on analysis and interpretation of the model. The
reference also includes a sample run to demonstrate
the capabilities of the model.

7.7.2 PPAC Life-Cycle-Cost/Cost
Breakdown Structure Model

The PPAC model is computerized and available on
dial-up service for DoD users. It is based on the
[LCC-2A model, a bottom-up accounting model
developed tor the Air Foree in 1976, The PPAC
model s part of a system that includes tutorial,
fibrary, analysis, and taiforing subsystems, The ob-
jective of the systemiis to provide the user with i tool

o s eR it il Raftielfiid L R

for analyzing the impact of a selected PPA on pro-
gram costs from a life-cycle perspective. The model
is intended to be used:

* To determine whether it is cost-effective to imple-
ment a PPA on the program —that is, to compare
each PPA option with the option of not having
a PPA

¢ To compare the various PPA alternatives with one
another

* To provide a structure for performing trade-off
studies such as reliability versus maintainability
or two-level versus three-level maintenance

The PPAC model is a set of equations and algorithms
for estimating acquisition, investment, and recurring
cost elements relevant to a PPA application. A cost
breakdown structure is used in the model applica-
tion to identify the cost elements relevant to the PPA
under consideration. The model considers reliabil-
ity growth and MTBF improvements in its evalua-
tion. Reference 19 describes the algorithms and equa-
tions of the cost model as well as procedures for using
the cost estimates from the model in warranty
economic analysis. The reference includes a sample
run to demonstrate the capabilities of the model.

7.7.3 Air Force RIW Model

The Air Force RIW model is an available DoD
bottom-up accounting model (from Rome Air
Development Center) developed primarily for elec-
tronic systems. The objective of the Air Force RIW
modecl is to provide a means for evaluating the life-
cycle costs of an RIW program as an aid in develop-
ing an effective warranty procurement. The model
compares life-cycle cost under a totally organic
maintenance concept with life-cycle cost under an
RIW. Because of the comparative nature of the
model, total life-cycle costs are not calculated.
Specifically, the model does not consider those costs
which are believed not to vary with respect to the
support concepts, such as costs of installation and
standard operation (c.g., power or fuel consumption).

The model assumes that MTBF is an adequate
measure of equipment reliability and that, for the
population cxisting at any given time, the exponen-
tial distribution is an appropriate description of the
fatlure pattern. However, the MTBFE can vary over
cquipment lite because of rehability growth, The
RIW model includes a reliability-growth model
developed tor warranty economic analvsis,

The RIW model provides a comprehensive set of
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algorithms and equations for the caleulation of war-
ranty price. This capability allows the user to cstimate
a fair and rcasonable value for warranty price betore
performing a complete warranty cost-benetit analysis
from a life-cycle perspective. Warranty price calcula-
tions use the generic form shown in the equation
below. Reference 3 describes this equation in detail

and presents more compley, second-level equations
and submodecls for calculating the major cost
clements. Reference 3 also provides detailed instruc-
tions on input and on analysis and interpretation of
the model. The reference includes a sample run to
demonstrate the capabilitics of the model and a com-
plete computer listing for the model.

A M Hat sl bl b g

RIW price=[(fixed direct costs)+ (other yearly costs)x (number of vears)x (discount factor)
+(cost per repair) X (expected number of repairs) x (discount factor)
+(cost per good return) X (expected number of good returns) X (discount factor)

+(warranty data and administration costs) x (discount tactor)] x (risk factor)x(profit factor)
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Chapter Eight
CASE EXAMPLES

This chapter briefly reviews some of the early ex-
periences with the more extensive forms of warranty
and presents a summary of a number of more re-
cent warranty programs representing the three ma-
jor military services and most major system classes.
The earlier programs are reviewed because they are
the only ones tor which enough operational data are
available to assess the feasibility and effectiveness of
military warranty programs.

8.1 SUMMARIES OF EARLY PROGRAMS

Reviews of a number of warranty programs begun
during the 1970s have generally concluded that long-
term warranties can provide significant improvements
in operational performance (R&M).

Reference 21 describes an interim study of an F-16
reliability improvement warranty program. The pro-
gram was the most comprehensive and complex war-
ranty application ever atiempted by the Department
of Defense. It involved a prime contractor and four
subcontractors in addition to the participation of
four European countrics. On the basis of available
preliminary data, it was estimated that the Govern-
ment would save more than $100 million by support-
ing nine ¢ritical LRUs through an RIW program in-
stead of through Air Force organic maintenance. The
MTBR for the nine LRUs as a group was cstimated
to be 18 hours as compared with a goal of 17 hours.
The MTBF growth rate of the warranted LRUs, how-
ever, was not statistically different from the growth
rate of a comparable nonwarranted group. It was
concluded that the program objectives were being met
(reliability goals were being achieved) and that both
the Government and contractor would benefit
financially.

Reference 22 reviews several warranty programs. The
ARN-118 TACAN under warranty (RIW) was com-

"’. O T R RPN R
e R T

- L] ‘. N
PP RPR I

.!'--..'."'.“.-~.‘
e haden ot s 2t e

pared with the ARN-111 (no warranty) in F-15 ap-
plications. The ARN-118 showed much higher
reliability, by a factor greater than 2 to I. Savings of
more than $2.4 million for the F-15 application were
translated to an estimated return on the warranty in-
vestment of 520 percent. A review of the Carousel
Inertial Navigation System warranty revealed that the
achieved MTBF was 12 percent better than that
guaranteed, resulting in a spares-cost avoidance of
at least $2 million.

Data collected by ARINC Research Corporation
compared field MBTF values under a warranty pro-
gram with goal values, some of which were contrac-
tually guaranteed. Table 8-1 shows that the field
reliability exceeded the goal value for all the programs
tested but one (Air Force gyro). The data were
developed over a period when field reliability for un-
warranted systems often was much lower than was
specified, predicted, or tested.

Although the results shown in Table 8-1 suggest that
warranty programs provide a mechanism for achiev-
ing reliability equipment, there are several factors to
consider:

e The data represent programs that were caretully
selected for warranty application.

e Many of the warranty programs entailed fairly ex-
tensive forms of warranty, with a great deal of ef-
fort given to structuring the terms and conditions
properly.

o Advertising that an cquipment is to be warranted
is onc way to help ensure that contractor-proposed
MTBE values are realistic. While this is beneficial,
it can lead to misinterpretation of results when
data from warranted cquipment are compared
with similar data from nonwarranted cquipment.
Without an espected warranty commitiment, ox-
pected MTBIE values often became inflated.
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- TABLE 8-1
. RIW EXPERIENCE: FIELD VERSUS GOAIL. MTBF
p MTBF (Hours) Ratio
I Contract (Field to
N} Equipment Service Date Field Goal Goal)
N
N Gyro Navy 1967 531 520 1.02
N
i Gyro Rir Force 1969 1,000 |1,300 0.77
N pump Navy 1973 1,100 600 1.82
VOR/ILS Army 1974 800* 700** 1.14
Pump Air Force 1975 8,500 5.000 1.69
‘TACAN Air Force 1915 1,482 80Q** 1.85
Klystron Air Force 1975 3,780 1,000 3.85
INS Air Force 1975 1,261 1,0090** 1.16
BHRS Air Force 1975 2,943 1,285*%* 2.27
Omega Air Force 1967 769 700** 1.10
Transmitter | Air Force 1917 310 238** 1.47 s
HUD Air Force | 1971 826 3254 2.56
LDNS Army 1977 600 500%* * 1.20 =
*Estimated.
**Guaranteed by contract.
8.2 SUMMARIES OF RECENT ¢ Administration and tracking of warranted items
PROGRAMS vary from program to program.
¢ Warranty programs are diverse in the amount of
All but one of the programs presented in this sce- reporting and relevant data available to accomplish
tion are relatively new and have limited field ex- an adequate assessment.
perience. Since passage of the 1984 law, hundreds of ¢ Most warranty programs do not undergo the pre-
procurements have been contracted; presumably, RIW analyses (trade studies and cost-benefit
most comply with the statutory regulation. Unfor- analvses) necessary to determing the best way to
tunately, there is very little field experience to assess apply a warranty.
the workability and effectiveness of the warranty pro-
visions. The lack of relevant data makes evaluation In light of these findings, the reported ctfectiveness
of warranties difficult. A recent Air Force PPAC of warranty should be viewed with caution, and it
study assessing the effectivencss of Air Force RIW should be recognized that the documentation and
programs provided some findings on the data pro- collection ot warranty data has not been uniform,
blems (Reference 22): thereby impeding direct comparison and conclusions.
8-2




T T RLTs TT TN EUETW

Kl dirde i s
S A T T T N T Y v

Y

A

. . . =

The following tables provide summaries of warranty » Table 8-4—Army M16 A2 Rifle, 5.56mm L)
programs: » Table 8-5—Air Force Alternate Fighter Engine :

Program .

e Table 8-2—Navy Mine Neutralization System ¢ Table 8-6—Air Force F-15 Air Vehicle s

¢ Table 8-3 ~Army Apache AH-64A Helicopter ¢ Table 8-7—~Air Force ARN-118(V) TACAN NN
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TABLE 8-2

NAVY MINE NEUTRALIZATION SYSTEM

Background

Eﬁ

Procurement Organization: Naval Sea Systems Command

Contract Date: July 1984

Price of Warranted Items: $24,909,272

Warranty Price: $498,186

Production Phase: Initial

Warranty Period: 3 years for material and workmanship and for design

and manufacturing/performarice

Remedies for Correcting Defects

Contractor repairs or replaces defective parts. Contractor corrects defects
by redesign. Contractor reimburses the Government for the cost of repair and
parts replacement if the contractor fails to repair or replace promptly.
Contractor bears transportation costs.

Basic Warranty Lanquage

Notwithstanding inspection and acceptance, the Contractor gquarantees that:

(a) Specified components are designed and manufactured to conform to the

Pa)

}: pcrformance requirements described in the weapon system specification.
" (b) Specified components, at the time of acceptance, are frec from defects
oy in material and workmanship which would cause components to fail to

7. conform to the performance requirements of this contract.

..

Notwithstanding any provision of the contract, the Contractor is responsible
for preparing Enginecring Change Proposals (ECPs) and for all aspects of
implementing ECPs required to correct deficiencies.

Fssential Performance Guarantee

8-3

g Requirements: Weapon specification examples include depth, neutralization
3 rate, detection range, and reliability.

. Validation Means: Specifications, first article test, factory acceptance

. test, environmental stress tests, Sea Board trial, test and
i monitoring of system prior to and after acceptance. but

. prior to use.
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TABLE 8-3

ARMY APACHE AH~64A HELICOPTER

Background

Procurement Organization:
Conract Date:

Price of Warranted Items:
Warranty Price:
Production Phase:
Warranty Period:

* &

U.S. Army Aviation Command

9 April 1985

$666,358,898

No cost except administration ($274,000 FY 1985)

FSP - 4th year

2 years or 240 flight hours, whichever occurs first, for
materiel and workmanship, essential performance., and design
and manufacturing

Remedies for Correcting Defects

Contractor repairs or replaces falled depot components of 138 aircraft after the 3,183rd
allowable failure up to liability cap of $21M. Contractor reimburses the Government for
repair or replacement of any parts due to defects in materiel and workmanship that occur

on a lot basis.

Contractor reimburses the Government for the cost of repair and

replacement if the contractor fails to repair or replace promptly.

Contractor does not

bear transportation costs.

Basic Warranty Lanquage

Coverage: Notwithstanding inspection and acceptance by the Government of supplies
furnished under this contract or any provision of this contract concerning the conclu-
siveness thereof, the Contractor warrants, for the period set fort., in para ¢, that any
aircraft, procured under this contract, including all warranted components and lot
defects on non-depot repairable parts installed on such aircraft:

(1) Will meet performance requirements specified in this Warranty Clause.

(2) Will be free from all detfects in material and workmanship at the time of delivery
that would cause the warranted items to to fall to meet any performance require-
ments specified in this Warranty Clause.

(3) wWill conform to the design and manufacturing requirements set forth in Section
C.1 of this contract, consistent with the contractor's approved Quality Assurance
System.

Liability: The contractor shall be liable for all failures and direct and resultant
damage caused thereby, not excluded from coverage., to the extent set out in this clause
and not othetwise limited herein or elsewhere in this contract. The contractor's obli-
gation under this clause shall be to repair or to absorb the cost of repair of failed

warranted components beginning with the 3,184 repair.

Contractor's maximum liability

shall not exceed $21,000,000.

Included within this limited llability is a separate

$1.000.000 limitation on resultant damages as defined herein.

Essential Performance Guatrantee

Requirements: Contained in technical manuals for operation and maintenance with
failure rates no greater than allowed by the AH-64A system specifica-
tion MTBF. Evidence of failures of depot-repairable assemblies must
not exceed 3,183 failures from the 138 warranted aitcraft. All
parameters are related to field performance checks such as rate of

climb, gauge readings, or satistactory maintenance tests.

Validation Means: Operation and maintenance checks.
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TABLE 8-4

ARMY M16 P2 RIFLE, 5.56mm

Background

Procurement Organization: U.S. Army Armament, Munitions and Chemical Command

Contract Date: Rugust 1985

Price of wWarranted Items: $53,108,510 (116,722 units @ $455)

warranty Price: No cost

Production Phase: FSP - 4th year (of A2 version)

Warranty Period: 1 year for materiel and workmanship. essential performance,

and design and manufacturlng

Remedies for Correcting Defects

Contractor takes corrective action for defective parts wren failures of any lot exceed
7-1/2 percent of lot quantity. Contractor liability as a miniinum requires reimbursement
for defective parts but may also require lot corrective action. Contract price reduction
may be made by Government decision to either not correct or partially correct defect.
Contractor bears transportation costs.

Basic Warranty Lanquage

Specific Warranties. The contractor hereby warrants --
(1} Design/Manufacturing Conformance Warranty.

For one year. that line item 0001, will conform to all design and manufacturing
requirements specifically delineated in this contract (including, but not limited to,
all specifications and statements of work), and in any amendments thereto. Design and
manufacturing requirements include, but are not limited to, all structural and engi-
neering plans and manufactured particulars. including, but not limited to, precise
measurements. tolerance, materiels, processes and finished product tests for the item
being produced. Allowance shall be made for reasonable wear and tear.

(2) Material and Workmanship Warranty.

For one year, that line item 000l at the time of delivery, is free from all defects in
materials and workmanship.

(3) Essential Performance Warranty.

For one year. that line item 0001 will conform to the essential performance require-
A ments for such items as specifically delineated in this contract and in any amendments
% thereto. Allowance shall be made for reasonable wear and tear. For purposes of this
warranty, the essential performance requirements are delineated as follows for head
space, firing pin indent, functioning, targeting and accuracy.

Essential Performance Guarantee

Requirements: Parameters directly related to field operation: Head space (chamber
length) and firing pin indent (energy and centering of firing pin on
cartridge) are measurements. Functioning is a serviceability observation/
demonstration by the rifle user. Targeting and accuracy are operational
requirements that are determined on the firing range by the rifle user.

Y., J

SR, Y,

T,

Validation: Operation by the rifle user and maintenance measurements by the unit
armorer.
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TABLE 8-5

AlR FORCE ALTERNATE FIGHTER ENGINE PROGRAM (F110-100 ENGINF)

Background

Procurement Organization: Air Force, Reronautical Systems Division

Contract Date: December 1984

Warranty Price: $21.075,510

Production Phase: Initial

Warranty Period: Varies:; see Basic Warranty lanquage

Remedies for Correcting Defects

Contractor repairs or replaces defective parts. Contractor reimburses the
Government for the cost of repair and parts through an equitable downward
adjustment in contract price. Contractor is assessed liquidated damages for
delay in repair and provides a new engine in the event of aircraft loss
directly attributable to the engine.

Basic Warranty Langquage

The Contractor warrants that at the time of acceptance and for a period of
three (3) years thereafter or for 1000 engine flight hours, whichever occurs
first, each engine (i) shall be free from defects in material and workmanship;
and (ii) shall be free from any condition rendering the engine unusable and/or
unserviceable or causing it to operate other than in accordance with applicable
T.0. limits. BAny such conditions shall be considered defective, even though
tesits at contractor's plant reveal otherwise. Similar provisions for each of
the modules, components, and serialized parts of the engine. Support equip-
ments warranted for three years. The Contractor warrants that the performance
of each engine delivered under this contract for a period of 3000 total accu-
mulated cycles, shall (i) not be less than 98% of the intermediate thrust as
set forth in specification; (ii) shall not exceed 105% of the intermediate
specific fuel consumption (SFC) as set for in the specification. With respect
to (i) and (i1), performance shall be determined by Engine Monitoring System
(EM3) and may be determined by the Government on either (1) an installed basis
or (2) and uninstalled basis appropriately corrected to the installed
condition. Additional warranties included on engineering removal rate and
combuster and/or high pressute turbine.

Essential Performance Guarantee

Requirements: Included in warranty provisions: Not to be less than 98 per-
cent. of the specified intermediate thrust and not to exceed 105
percent of the specified intermediate specific fuel consumption.

Validation: Performance determined by engine monitoring system and combined
engine removal rate.
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A
AIR FORCE F-~15 AIR VEHICLE gﬁ
Background :?
Procurement Orqganization: Air Force, AReronautical Systems Division ﬁuﬁé
Contract Date: March 1985 LN
Warranty Price: $2,900,000 (estimated) ?ﬂﬁi
Production Phase: Follow-on (initial production January 1970) *Sf

Warranty Period: 6 months (defects in design); 12 months (materials

and workmanship

Remedies for Correcting Defects

Contractor corrects or partially corrects defects at written direction from
the contracting officer. Contract price is reduced for partial correction or
noncorrection. Contractor reimburses the Government for correction or
replacement of design defects, not to exceed in the aggregate $3,930,516.
Contractor bears transportation costs.

Basic Warranty Lanquage

Supplies furnished under this contract are designed and manufactured to

conform to the specified performance requirements delineated in SOW as relating
to the Part I specifications for performance quarantee. Supplies furnished,

at the time of delivery, are free from defects in material and workmanship and
will conform with special provision 551/M of F33657-84-C-2131 on fabrication
requirements for aircraft manufacture acceptance. As to support equipment,
fabrication requirements as listed in the Priced Aerospace Ground Equipment
List are attached to this contract.

Essential Performance Guarantee

Requirements: Contained in classified specifications. Examples include
speed, take-off/landing distance, and specific excess power.

Validation: Acceptance tests and operational use.

8-7
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TABLE 8-7

AIR FORCE ARN-118(V) TACAN

Background

Procurement Organization: Air Force, Electronic Systems Division

Contract Date:

July 1975

Price of Warranted Items: $72,023,206

Warranty Price: $12,506,985
Production Phase: Initial
Warranty Period: 4 years (RIW and MTBF guarantec)

Under RIW, cont
guarantee, cont

Remedies for Correcting Defects

ractor repairs or replaces every covered failure. Under MTBF
ractor determines causes of nonconforming MTBF, develops and

implements corrective action, and provides consignment spares in the interim.

Under RIW, the

Basic Warranty Lanquaqge

system will be free from defects in design, material, and

workmanship, and will operate in its intended environment in accordance with
contractual specifications and for the warranty period set forth in the
contract. Under MTBF Guarantee, the system will achieve a MTBF value equal or
greater than the following: 500 hours (1 through 12 months), 625 hours (13

through 24 mont

Requirements:

vValidation:

Results:

hs). and 800 hours (25 through 48 months).
Essential Performance Guarantee
MTBF.

Operate time is measured by elapsed-time indicators, and
fajlures are those covered under the RIW.

Final results show that system MTBF exceeded 1,000 hours, well
above the highest quarantee value. Warranty adwinistration
worked well, and the warranty program is considered a model RIW
program.

8-8
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Appendix A
GLOSSARY OF TERMS
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Acceptance —The act of an authorized representative
of the Government by which the Government, for
itself or an agent of another, assumes ownership of
existing identified supplies tendered or approves
specific services rendered as partial or complete per-
formance of the contract.

Assurance warranty—A warranty form consistent
with 10 USC 2403 that is designed to assure that
minimum required design, quality, and performance
levels are achieved. There is no built-in incentive for
the contractor to exceed minimum levels.

Availability guarantee —A contractual guarantee that
the availability of operational systems will meet a
stated level when measured in accordance with
stipulated procedures.

Commercial supplies — Equipment or supplies that
normally are sold or offered to the public commer-
cially by a supplier (frequently referred to as off-the-
shelf items).

Correction — Elimination of a defect.

Cost-benefit analysis —The process used to compare

Essential performance requirements—Operating
capabilities and reliability and maintenance charac-
teristics of a weapon system that are determined by
the Secretary of Defense (or delegated authority) to
be necessary for the system to fulfill the military re-
quirement for which it is designed.

Foreign military sales—The selling of United States-
produced military equipment and services to friendly
foreign governments under the authority of the
Foreign Assistance Act of 1961, as amended.

Government-furnished property — Property in the
possession of, or acquired directly by, the Govern-
ment and subsequently delivered or otherwise made
available to the contractor.

Incentive warranty — A warranty form that provides
incentives for the contractor to exceed minimum
design, quality, or performance levels.

Initial production quantity —The number of units of
a weapon system contracted for in the first program
year of full-scale production.

Inspection — Examination and testing of supplies or

o the total costs of a warranty with the benefits to be  services (including, when appropriate, raw materials,
.. derived from the warranty. components, and intermediate assemblies) to deter-
i: mine whether they conform to contract requirements.
Py Defect — Any condition or characteristic in any sup-

Latent defect — A defect that exists at time of accep-

plies or services furnished by the contractor under ;i ¢
tance that is not normally detected through routine

the contract that is not in compliance with the re-

0

o d

- quirements of the contract. inspection and that manifests itself after acceptance.
)

/'. 0 3 3 8

, Design and manufacturing requirements — Structural Life-cycle cost—The total cost to the Government for
Z and engineering plans and manufacturing par- acquiring, operating, and supporting a system over

its lifetime.

ticulars, including precise measurements, tolerances,
materials, and finished product tests for the weapon
system being produced.

o .
A

Logistics support cost guarantee ~A contractual
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guarantee that the logistics support cost of a popula-
tion of systems will not exceed a stated value when
measured and calculated in accordance with
stipulated procedures.

Mature full-scale production — Follow-on production
of a weapon system after manufacture of the lesser
of the initial production quantity or one-tenth of the
eventual total production quantity.

Mean time between failures guarantee — A contrac-
tual guarantee that fielded or field-tested systems will
exhibit a stated MTBF level when measured in ac-
cordance with stipulated procedures.

Prime contractor — Party that enters into an agree-
ment directly with the United States to furnish a
system or a major subsystem.

Product performance agreement—A management
tool designed to increase the contractor’s responsibil-
ity for the field performance of a product.

Redesign remedy —Warranty remedy that requires the
contractor to redesign the product to correct a
deficiency.

Reliability — Characteristic of a system or equipment
that describes its ability to perform without failure.
Reliability is usually expressed in terms of mean time
between failures (MTBF) or probability of mission
success.

Reliability improvement warranty—A fixed-price
contractual commitment for a contractor to provide
depot repair services as part of a long-term warran-
ty, thereby providing an inherent incentive to correct
problems and improve reliability.

Turnaround time —The time from receipt of a war-
ranted item at the contractor’s repair facility to com-
pletion of the repair and sign-off by the authorized
Government representative.

Warranty — A promise or affirmation given by a con-
tractor to the Government regarding the nature,

TN W W

usefulness, or condition of the supplies or perform-
ance of services furnished under the contract.

Warranty administration — Activities conducted to
prepare for, implement, and terminate the warranty.

Warranty breach — Failure to meet the warranty terms
and conditions.

Warranty duration —The coverage period for the war-
ranty; may be on an item, lot, or total production
quantity basis.

Warranty extension — Continuation or modification
of the warranty when the current warranty is about
to expire.

Warranty implementation plan — A plan that defines
warranty responsibilities, identifies responsible par-
ticipants, and establishes warranty interface and im-
plementation procedures.

Warranty price —The price paid to the contractor for
providing the warranty. In cases where a separate
contractual line item for warranty does not exist, watr-
ranty price may have to be estimated.

Warranty remedy — Actions of a contractor to meet
its obligations under the terms of the warranty when
a warranty defect occurs.

Warranty risk — Risks associated with the warranty
commitment.

Warranty transition — Evet:ts related to ending a war-
ranty. Transition may entail a change in maintenance
structure,

Warranty waiver— A variance from meeting the re-
quirements of 10 USC 2403 because of national
security interests or because a warranty would not
be cost-effective,

Weapon system — System or major subsystem used
directly by the armed forces to carry out combat
missions.
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Appendix B

LIST OF ACRONYMS AND ABBREVIATIONS

SECNAVINST Secretary of the Navy Instruction

10 USC 2403 Title 10, Section 2403, of the United LSC
States Code LSCG
MACOM
AG Availability Guarantee MAT DEV
AR Army Regulation MDT
ASPR Armed Services Procurement MFP
Regulation MFT
MIL-STD
BITE Built-In-Test Equipment MLSC
MOA
c Command, Control, and MOU
Communications MTBF
CLIN Contract Line Item Number MTBFG
COD Correction of Deficiencies
MTBR
DCAS Defense Contract Administration
Services MTTR
DFARS Defense Federal Acquisition Regula-
tion Supplement OSD
DID Data Item Description
DoD Department of Defense P31
PCO
ECP Engineering Change Proposal PMR
EW Electronic Warfare PPA
PPAC
FAR Federal Acquisition Regulation
FF Failure Factor
FFW Failure-Free Warranty QA
FMS Foreign Military Sales
FSD Full-Scale Development R&M
RFP
GFE Government-Furnished Equipment RIW
GFM Government-Furnished Material RTOK
GFP Government-Furnished Property
JAG Judge Advocate General SOA
NG SRU
LCC Life-Cycle Cost
’,:.'- LRU Line Replaceable Unit TACAN
- RO e,
N S R PRI (L e e

o
1
K
1
(

Logistics Support Cost
Logistics Support Cost Guarantee

Major Command

Materiel Developer

Mean Downtime

Materiel Fielding Plan

Materiel Fielding Team

Military Standard

Measured Logistics Support Cost
Memorandum of Agreement
Memorandum of Understanding
Mean Time Between Failures
Mean Time Between Failures
Guarantee

Mean Time Between Removals or
Replacements

Mean Time to Repair

Office of the Secretary of Defense

Preplanned Product Improvement
Procurement Contracting Officer
Provisioning Master Record
Product Performance Agreement
Product Performance Agreement
Center

Quality Assurance
Reliability and Maintainal ity
Request for Proposal

Reliability Improvement Warranty
Retest Okay

State of the Art
Shop Replaceable Unit

Tactical Air Navigation

ﬁ
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TEMP Test and Evaluation Master Plan WARM Warranty Model (Army)
TLSC Target Logistics Support Cost WCB Warranty Cost-Benefit
TO. Technical Order WRA Weapon Replaceable Assembly

WTB Warranty Technical Bulletin
WARCO Warranty Control Office or Officer
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Appendix C
TITLE 10, SECTION 2403, OF THE UNITED STATES CODE
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§ 2408. Major weapoa systema: contractor guaraniees

(a) In this section:

(1) “Weapon system” means items that can be used directly by the armed
forces to carry out combat missions and that cost more than $100,000 or for
which the eventual total procurement cost is more than $10,000,000. Such term
does not include commercial items sold in substantial quantities to the general
public.

(2) “Prime contractor’” means a party that enters into an agreement directly
with the United States to furnish part or all of a weapon system.

(3) “Design and manufacturing requirements” means structural and engi-
neering plans and manufacturing particulars, including precise measurements,
tolerances, materials, and finished product tests for the weapon system being
produced.

(4) "“Essential performance requirements”, with respect to a weapon system,
means the operating capabilities or maintenance and reliability characteristics of
the system that are determined by the Secretary of Defense to be necessary for
the system to fulfill the military requirement for which the system is designed.

(5) “Component’’ means any constituent element of 8 weapon system.

(6) “Mature fullscale production” means the manufacture of all units of a
weapon system after the manufacture of the first one-tenth of the eventual total
production or the initial production quantity of such system, whichever is less.

(7) “Initia] production quantity” means the number of units of 8 weapon
system contracted for in the first year of fullscale production.

(8) “Head of an agency” has the meaning given that term in section 2302 of
this title.

(b) Except as otherwise provided in this section, the head of an agency may not
after January 1, 1985, enter into a contract for the production of a weapon system
unless each prime contractor for the system provides the United States with written
guargntees that—

(1) the item provided under the contract will conform to the design and
manufscturing requirements specifically delineated in the production eontract
(or in any amendment to that contract);

(2) the item provided under the contract, at the time it is delivered to the
United States, will be free from all defects in materisls and workmanship;

(3) the item provided under the conuract will conform to the essential per-
formance requirements of the item as specifically delineated in the production
contract (or in any amendment to that contract); and

(4) if the item provided under the contract fails to meet the guarantee
specified in clause (1), (2), or (38), the contractor will at the election of the
Secretary of Defense or as otherwise provided in the contract—

(A) promptly take such corrective action as may be necessary to correct
the failure at no additional cost to the United States; or

(B) pay costs reasonably incurred by the United States in taking such
corrective sction

(c) The head of the agency concerned may not require guarantees under subsec-
tion (b) from a prime contractor for a weapon system, or for a component of a
weapon system, that is furnished by the United States to the contractor.

(d) Subject to subsection (¢X1). the Secretary of Defense may waive part or all of
subsection (b} in the case of a weapon system, or component of a weapon system, if
the Secretary determines—

(1) that the waiver i necessary in the interest of national defense; or

(2) that a guarantee under that subsection would not be cpst-effective.

The Secretary may not delegate authority under this subsection to any person who

holds a position below the level of Assistant Secretary of Defense or Assistant
Secretary of a military department
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(eX1) Before making & waiver under subsection (d) with respect to a weapon A
system that is 3 major defense acquisibon progrsm for the purpose of section 189a oy
of this title, the Secretary of Defense shall notify the Committees on Armed Services e
and on Appropristions of the Senate and House of Representatives in writing of his e
intention to waive any or all of the requirements of subsection (b) with respect to XX
that system and shall include ir. the notice an explanation of the reasons for the \.}e}
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(2) Not later than February 1 of each yesr, the Secretary of Defense shall submit
to the committees specified in parsgraph (1) & report identifying each waiver made
under subsection (d) during the preceding calendar year for a weapon system that is
not & major defense acquisition program for the purpose of section 139a of this title
and shall inclade in the report an explanstion of the reasons for the waivers.

(N The requirement for a guarantee under subsection (bX3) applies only in the
case of 8 contract for & wespon system thst is in mature fullscale production.
However, nothing in this section prohibits the head of the sgency concerned from
pegotiating a guarantee similar to the guarantee described in that subsection for a
weapon system not yet in mature fullscale production. When a contract for a
weapon system not yet in mature full-scale production is not to include the full
guarantee described in subsection (bX3), the Secretary shall comply with the notice
requirements of subsection (e}.

(g) Nothing in this section prohibits the head of the agency concerned from—

(1) pegotiating the specific details of a guarantee, including reasonable exclu-

sions, limitations and tme duration, 80 Jong as the negotiated guarantee is
consistent with the genera! requirements of this section;

(2) requiring that components of & weapon system furnished by the United
States to a contractor be properly installed so as not W invalidate any warranty
or guarantee provided by the manufacturer of such component to the United
States,

(3) reducing the price of any contract for 8 weapon system or other defense
equipment to take account of any payment due from a contractor pursuant to
subclause (B) of subsection (bX4):

(4) in the case of a dua! scurce procurement, exempting from the require-
ments of subsection (bX3) an amount of production by the second source
contractor equivalent to the first one-tenth of the eventual total production by
the second source contractor. and .

(8) using written guaranteer Lo & greater extent than required by this section,
mcluding guarantees that exceed those in clauses(l), (2), and (3) of subsection (b)
and guarantees that provide more comprehensive remedies than the remedies
specified under clause {4) of that subkection

(MK1) The Secretary of Defense shall prescribe such reguistions ss may be
necessary o carry out this secuon
12> This section does not apply to the Coast Guard or to the Natonal Aeronsutics
and Space Adminisiration.

tAdded Pub L. 98-525. Title XII. ¢ 1234(s). Oct 19, 1964 Y8 Stat 2601)

Prier Provisioms. Provwwons umilar to thn Legislstive Histury. For legnlstive history snd
wction were contained m Publ 98-212. Title  purpose of Pub.L 98-323. see 1984 US Code
VIL § 794, Dec 8, 1983. 97 Sat 1434 (et OVt 8 Cong and Adm News, p. €174
s note under section 1304 of the title) pnor 10
repeal of the secuon by secuom 1234(dX1) of
Pub L 98-513, effecuve Jan. 1, 1983
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Appendix D

DEFENSE FEDERAL ACQUISITION REGULATION SUPPLEMENT
- (DFARS) SUBPART 46.7

This appendix presents the latest version of DFARS Subpart 46.7, which was issued
during final production of this handbook. Text in the handbook refers to the earlier
version of the DFARS, which is quite similar to the version presented here.
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46.701 Definitions.

*“Acceptance,” as used in this subpart and in the war-
ranty clauses at FAR 52.246-17, Warranty of Supplies
of a Noncomplex Nature; FAR 52.246-18, Warran-
ty of Supplies of a Complex Nature; FAR 52.246-19,
Warranty of Systems and Equipment under Perform-
ance Specifications or Design Criteria; and FAR
52.246-20, Warranty of Services; means the execu-
tion of an official document (e.g., DD Form 250) by
an authorized representative of the Government. The
above clauses shall be modified accordingly in DoD
contracts.

N TEERY AT R s
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“Defects,” as used in this subpart, means any con-
dition or characteristic in any supplies or services fur-
nished by the contractor under the contract that is
not in compliance with the requirements of the
contract.
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46.702 General.

(d) Planning is an essential step in obtaining an ef-
fective warranty. To be effective, warranties should
be implemented as an integral part of an overall
design, development, test, and production program.

(e) The acquisition cost of a warranty may be in-
cluded as part of an item’s price or may be set forth
as a separate contract line item.

(f) Agencies shall establish procedures to track and
accumulate data relative to warranty costs.

46.703 Criteria for Use of Warranties.

The use of warranties in the procurement of weapon
systems is mandatory pursuant to 10 USC 2403,
unless a waiver is authorized. Policy and procedures
for obtaining such warranties or waivers are con-
tained in 46.770. Acquisition of warranties in the pro-
curement of supplies that do not meet the definition
of a weapon system (e.g., spare, repair, or replenish-
ment parts) is governed by FAR 46.7.

46.704 Authority for Use of Wurranties.

In contracts for other than weapon systems, the Chief
of the Purchasing Office must approve use of a war-
ranty except for:

(a) commercial supplies or services (see FAR 46.709);

(b) technical data, unless the warranty provides for

extended liability (see 46.708);

(c) supplies and services in fixed price type contracts
containing quality assurance provisions that reference
MIL-1-45208 or MIL-Q-9858; and

(d) supplies and services in construction contracts
when the warranties contained in Federal, military
or construction guide specifications applicable to a
given construction project are used. Authority for
use of warranties in the procurement of weapon
systems is stated in 46.770.

46.705 Limitations.

(a) Except for contracts for the production of weapon
systems under 46.770, contracting officers shall not
include warranties in cost-reimbursement contracts,
except for those warranties coniained in the clauses
at FAR 52.246-3, Inspection of Supplies— Cost-
Reimbursement; FAR 52.246-8, Inspection of
Research and Development — Cost-Reimbursement;
and at 52.246-7001, Warranty of Technical Data.

46.706 Warranty Terms and Conditions.

(b)(5) Markings. If items delivered under the con-
tract shall be stamped or marked, it shall be done
so in accordance with MIL Standard 129, “Mark-
ing for Shipments and Storage” and MIL Standard
130, “Identification Marking of U.S. Military Prop-
erty.” 46.708 Warranties of Technical Data.

A warranty of technical data should be obtained
whenever practicable and cost effective. The contract-
ing officer shall consider the factors contained in
FAR 46.703 in deciding whether to provide for war-
ranties of technical data and whether there should
be an extended liability provision (see 46.770-10).
Particular emphasis should be placed on whether the
extended liability is justified by (i) the likelihood that
correction or replacement of the nonconforming
data, or a price adjustment in lieu thereof, will not
afford adequate protection to the Government; and
(ii) the effectiveness of the additional remedy as a
deterrent against furnishing nonconforming data.

46.710 Contract Clauses.

(f) In accordance with 46.708, the contracting officer
may insert a clausce substantially the same as the
clause at 52.246-7001, Warranty of Data, in solicita-
tions and contracts when a fixed-price or cost-
reimbursement contract is contemplated that will re-
quire data to be furnished. When this clause is not
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used, technical data is warranted under the clauses
at FAR 52.246-3, Inspection of Supplies— Cost-
Reimbursement; FAR 52.246-6, Inspection —Time
and Material and Labor Hour; FAR 52.246-8, In-
spection of Research and Development—Cost-
Reimbursement; and FAR 52.246-19, Warranty of
Systems and Equipment Under Performance
Specifications or Design Criteria.

(1) If extended liability is desired and a fixed-price
incentive contract is contemplated, the contracting
officer may use the clause with its Alternate I.

(2) If extended liability is desired and a firm fixed-
price contract is contemplated, the contracting of-
ficer may use the clause with its Alternate 11.

46.770 Use of Warranties in Weapon System
Procurements.

This section sets forth policy and procedures for ob-
taining, pursuant to 10 U.S.C. 2403, certain warran-
ties from prime contractors when contracting for the
production of a weapon system.

46.770-1 Definitions.

“At no additional cost to the United States,” as used
in this section, means at no increase in price for firm
fixed price contracts or at no increase in target or
ceiling price for fixed price incentive contracts (see
also FAR 46.707) or at no increase in estimated cost
or fee for cost-reimbursement contracts.

“Design and manufacturing requirements,” as used
in this section, means structural and engineering
plans and manufacturing particulars, including
precise measurements, tolerances, materials and
finished product tests for the weapon system being
produced.

“Essential performance requirements,” as used in this
section, means the operating canabilities and/or
maintenance and reliability characteristics of a
weapon system that are determined by the Secretary
of Defense (or delegated authority) to be necessary
for it to fulfill the military requirement for which
the system is designed.

“Initial production guantity,” as used in this section,
means the number of units of a weapon system con-
tracted for in the first program year of full-scale
production.

“Mature full-scale production,” as used in this sec-
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tion, means follow-on production of a weapon
system after manufacture of the lesser of the initial
production quantity or one-tenth of the eventual total
production quantity.

“Prime contractor,” as used in this section, means
a party that enters into an agreement directly with
the United States to furnish a system or a major
subsystem.

“Weapon system,” as used in this subpart, means a
system or major subsystem used directly by the armed
forces to carry out combat missions. By way of il-
lustration, the term “weapon system” includes, but
is not limited to the following, if intended for use
in carrying out combat missions: tracked and
wheeled combat vehicles; self-propelled, towed and
fixed guns, howitzers and mortars; helicopters; naval
vessels; bomber, fighter, reconnaissance and elec-
tronic warfare aircraft; strategic and tactical missiles
including launching systems; guided munitions;
military surveillance, command, control, and com-
munication systems; military cargo vehicles and air-
craft; mines; torpedoes; fire control systems; propul-
sion systems; electronic warfare systems; and safety
and survival systems. This term does not include
related support equipment, such as ground-handling
equipment, training devices and accessories thereto;
or ammunition, unless an effective warranty for the
weapon system would require inclusion of such items.
This term does not include commercial items sold
in substantial quantities to the general public as
described at FAR 15.804-3(c).

46.770-2 Policy.

(a) Unless waived under 46.770-9, after 1 January
1985, the Military Departments and Defense Agen-
cies may not enter into a contract for the produc-
tion of a weapon system with a unit weapon system
cost of more than $100,000 or for which the even-
tual total procurement cost is in excess of $10,000,000,
unless:

(1) a prime contractor for the weapon system pro-
vides the United States with written warranties that —

(i) the weapon systems provided under the contract
conform to the design and manufacturing re-
quirements specifically delineated in the contract (or
any modification to that contract),

(ii) the weapon systems provided under the contract
are free from all defects in materials and workman-
ship at the time of acceptance or delivery as specified
in the contract; and
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(iii) the weapon systems, if manufactured in mature
full-scale production, conform to the essential per-
formance requirements as specifically delineated in
the contract (or any modification to that contract);

(2) the contract terms provide that, in the event the
weapon system fails to meet the terms of the above
warranties, the contracting officer may—

(i) require the contractor to promptly take such cor-
rective action as necessary (repair, replace and/or
redesign) at no additional cost to the United States,

(ii) require ihe contractor to pay costs reasonably in-
curred by the United States in taking necessary cor-
rective action, or

(iii) equitably reduce the contract price.

(b) Contracting officers may require warranties that
provide greater coverage and remedies than specified
above, such as including an essential performance
requirements warranty in other than a mature full-
scale production contract.

46.770-3 Tailoring Warranty Terms and Conditions.

As the objectives and circumstances vary con-
siderably among weapon svstem acquisition pro-
grams, contracting officers shall appropriately tailor
the required warranties on a case-by-case basis, in-
cluding remedies, exclusions, limitations, and dura-
tions; provided, such are consistent with the specific
requir . ‘nts of this section (see also FAR 46.706).
The dv .ion specified in any warranty should be
clearl’ iated to the contract requirements and allow
suffic.cnt time to demonstrate achievement of the
requirements after acceptance. Contracting officers
may exclude from the terms of the warranty certain
defects for specified supplies (exclusions) and may
limit the contractor’s liability under the terms of the
warranty (limitations), as appropriate, if necessary
to derive a cost effective warranty in light of the
technical risk, contractor financial risk, or other pro-
gram uncertainties. All subsystems and components
will be procured ir such a manner so as not to in-
validate the weapon system warranty. Ccntracting of-
ficers are encouraged to structure broader and more
comprehensive warranties where such are advan-
tageous and in accordance with agency policy.
Likewise, the contracting officer may narrow the
scope of a warranty where such is appropriate (e.g.,
where it would be inequitable to require a warranty
of all essential performance requirements because a

FEF T TR TSI TSN, W "U-'lt;

contractor had not designed the system). It is Depart-
ment of Defense policy not to include in warranty
clauses any terms that cover liability for loss, damage
or injury to third parties.

46.770-4 Establishing Essential Performance
Requirements.

The Secretary of Defense or heads of military depart-
ments, or delegees, shall designate which features of
a weapon system are its essential performance re-
quirements. Essential performance requirements may
be subsequently modified, superseded or cancelled
by the Secretary of Defense or heads of military
departments (or delegees) when such is in the in-
terests of the Government.

46.770-5 Warranties on Government-Furnished
Property.

A prime contractor shall not be required to provide
the warranties specified in 46.770-2 on any proper-
ty furnished to that contractor by the United States
except for (a) defects in installation, (b) installation
or modification in such a manner that invalidates
a warranty provided by the manufacturer of the prop-
erty, or (c) modifications made to the property by
the prime contractor.

46.770-6 Exemption for Alternate Source
Contractor(s).

Agency heads may exempt alternate source contrac-
tor(s) from the essential performance warranty re-
quirements of 46.770-2(a)(1)(iii) until that contrac-
tor manufactures the first 10% of the eventual total
production quantity anticipated to be acquired from
that contractor.

46.770-7 Applicability to FMS.

The warranty requirements of 46.770-2 are not man-
datory for FMS production contracts. For all weapon
systems procured for FMS requirements, the policy
of the Department of Defense shall be to obtain the
same warranties on conformance to design and
manufacturing requirements and against def.cts in
materials and workmanship that are obtained for
U.S. supplies. DoD will not normally obtain essen-
tial performance warranties for FMS purchasers.
However, where the cost for the warranty of essen-
tial performance requirements cannot be practical-
ly separately identified, the foreign purchaser may
be provided the same warranty that is obtained on
the same equipment purchased for the U.S. If the
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FMS purchaser expressly requests a performance
warranty in the Letter of Offer and Acceptance
(LOA) the United States will exert its best efforts to
obtain the same warranty obtained on U.S. equip-
ment or, if specifically requested by the FMS pur-
chaser, a unique warranty. It is anticipated that the
costs for warranties for FMS purchasers may be dif-
ferent from the costs for such warranties for the
United States due to such factors as overseas trans-
portation and any tailoring to reflect the unique
aspects of the FMS purchaser. Special care must be
exercised to ensure that the FMS purchaser shall bear
all of the acquisition and administration costs of any
warranties obtained.

46.770-8 Cost-Benefit Analysis.

It is Department of Defense policy to only obtain
warranties that are cost effective. If a specific war-
ranty is considered not to be cost effective by the
contracting officer, a waiver request shall be initiated
under 46.770-9. In assessing the cost effectiveness
of a proposed warranty, an analysis must be per-
formed which considers both the quantitative and
qualitative costs and benefits of the warranty. Costs
include the warranty acquisition, administration, en-
forcement and user costs, weapon system life cycle
costs with and without a warranty, and any costs
resulting from limitations imposed by the warranty
provisions. Costs incurred during development spe-
cifically for the purpose of reducing production war-
ranty risks should also be considered. Similarly, the
cost-benefit analysis must also consider logistical/
operational benefits expected as a result of the war-
ranty as well as the impact of the additional con-
tractor motivation provided by the warranty. Where
possible, comparison should be made with the costs
of obtaining and enforcing similar warranties on
similar systems. The analysis should be documented
in the contract file.

46.770-9 Waiver and Notification Procedures.

One or more of the weapon system warranties re-
guired by 46.770-2 may be waived if such waiver is
in the inierests of national defense or if the warran-
ty to be obtained would not be cost effective. Waivers
may bc granted by the Secretary of Defense, by the
Assistant Secretary of Defense (Acquisition and Lo-
gistics) for Defense agencies without the power to
redelegate, or by the Secretaries of the Army, Navy
and Air Foree with the power to redelegate to no
lower (ian an Assistant Secretary of the Military
Department. Class waivers may be granted where
justificd. Waivers may be granted provided the

D-5

following notifications or reports are made to the
Senate and House Committees on Armed Services
and on Appropriations:

(a) Major Weapon Systems. With respect to a weapon
system that is a major defense acquisition program
for the purpose of 10 U.S.C. 139a, before granting
a waiver, the waiving official shall notify the
aforementioned Committees in writing of an inten-
tion to waive one or more of the required warran-
ties. The notice of intent to waive shall include an
explanation to the reasons for the waiver and shall
include an explanation to the reasons for the waiver
and shall ordinarily be given 30 days prior to grant-
ing such waiver.

(b) Other Weapon Systems, With respect to weapon
systems that are not major defense acquisition pro-
grams for the purpose of 10 U.S.C. 139a, waiving of-
ficials shall submit an annual report not later than
1 February of each year that lists waivers granted on
such programs during the preceding calendar year.
This report shall also include an explanation of the
reasons for granting each waiver.

(c) Weapon Systems not in Mature Full-Scale Pro-
duction. Although a waiver is not required, if a pro-
duction contract for a major weapon system not yet
in mature full-scale production will not include a
warranty on essential performance requirements, the
waiving officials shall nonetheless comply with the
notice requirements for major weapon systems.

(d) Processing Waivers, Notifications and Reports.
Each Department shall issue procedures for process-
ing waivers, notifications, and reports to Congress.
At the minimum, these procedures shall specify:

(1) Requests for waiver shall include—

(i) A brief description of the weapon system and its
stage of production, e.g., the number of units
delivered and anticipated to be delivered during the
life of the program; and

(ii) The specific warranty or warranties rcquired by
46.770-2(a)(1) for which the waiver is requested, the
duration of the waiver if it is to go beyond the instant
contract, and rationale for the waiver.

(iii) A description of the warranties or other techni-
ques to be employed to assure acceptable ficld per-
formance of the weapon system.

(2) Notifications and reports shall include —
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(i) A brief description of the weapon system and its
stage of production, and

(ii) Rationale for not obtaining a warranty.

(3) A written record will be kept of each waiver
granted and notification and report made, together
with supporting documentation such as a cost-benefit
analysis, for use in answering inquiries.

(4) A copy of each notification and report to Con-
gress shall be submitted concurrently to the Assis-

D-6
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tant Secretary of Defense (Acquistiion and ogistics).
For Class waivers, this copy shall be submitied in ad-
vance of the transmittal to Congress,

46.770-10 Special Contract Clauscs.

(a) In accordance with 46.770, the contracting of-
ficer shall insert in solictiations and contracts per-
taining to the production of weapon systems a clause
that describes the contractor’s warranties on the
weapon system.
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Acquisition controls,
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Administration of warranties, 4-14, 6-1—-6-7
assessing benefits of, 6-6 —6-7
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implementation plan checklist, 6-5
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risk considerations, 5-4 —5-5
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algorithm for, 7-4
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procedures, 7-2~7-4
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Cost elements, 7-7—~7-12
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Algorithm tor warranty <ost-benefit analysis, 7-4 Defewt,
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Army,
WARAM modcl, 7-13-7-14
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warranty policy, 2-7-2-8, 7-2
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forms, 3-3-23-3

Versus incentive warranties, 3-1—3.2, 3.4,

4-2-43-3
Availability,
guarantee, 3-8
measurcment, 3-8
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Case studies, 8-1—8-%
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Concept Exploration Phase, S-4
Conformance determination, 3-9, 4.9

defined, 2-1, 3-\
latent, 2-1
Defects in materials and workmanship, 2-5
versus MTBF requirements, 3-3
warranty terms and definitions of, 4-6
Defense Appropriations Act of 1984, 2-i, 2-
[selense Procurement Reform Act, 2-2-2-3
Demonstration/Vahdation Phase, S-6-5.7
Department of Defense,
warranty law and, 2-1—2-11
Design and manufacturing requirements,
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warranty, 2-3
DFARS Subpart 46.7, 2-3, 7-1, D-1-D-6
Duration alternatives of warranties, 4-8 —3-10
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warranty installation of, 4-13
Eguipment, marking of, 4-13
Essential performance requirements, 3-2--3-3
detined, 3-1
warranty, 2-5-2-6
warranty terms and definitions and, 4-6 —4-7
Exclusions, 4-9, 4-11
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Foreign military sales (FMS), 2-9
Full-Scale Development Phase, 5-8 —5-9
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Government obligations, 4-14—4-15

Incentve warrantes,

detined, 3-1

forms, 3-6
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4-2-4-3
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precedence of warranty over, 4-5
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Law (see Warranty Jaw)
Life-cvele coat (LCOY, 2-7, 7-2-7-3
Life cveles,

warrantics and, 5-1—-5-4
Logistics support costs,

guarantee, 3-8

remedies, 3-9
measurement, 3-9
target, 3-8
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Manuals, technieal, 4-13
Materials defects warranty, 2-5
Mature full-scale production, defined, 3-1
Military warranty policy, 2-7—2-11
Air foree, 2-8, 2-10 - 2-11, 722
Army, 2-7-2.8, 7-2
Navy, 2-80 71722
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Afr Force RIW, 714 - 713
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PPAC life-cycele-cost-cost breakdown structure,
7-14
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guarantee, 3-7, 4-12
remedics, 3-7

measurement of, 3-7

requirements versus materials and workmanship
defects, 3-3

warranty break-even price versus, 7-8
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Navy,
warranty focal points, 2-10
warranty poiicy, 2-8, 7-1-7-2
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PPAC life-cvele-cost-cost breakdown structure
model, 7-14

Price adjustment warranty remedy, 3-10-3-11

Prime contractor, 3-1

Procurement plan, 5-1-S5-2

Product Performance Agreement Center (PPAC),
2.2 21

Product performance agreement forms, 3-5

Product Performance Agreement Guide, 2-2

warrantics, 3-5—2-9
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contractor motiviations and, 3-11—3-13
Reliability improvement warranties (RIW), 3-6, 3-7,
8-2, 8-8
Repair and replacement warvanty remedy, 3-9—3-10
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Technical manuals, 4-13
Testing and verification, 4-14
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Waivers, 2-6, 7-1
Warranties,
benefits, 6-6—-6-7, 7-6
<assification of, 3-1—3-9
assurance versus incentive, 3-1—3-2, 3-4,
4.2-4-3
assurance warranty forms, 3-3-3-4
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reliability improvement, 3-6—3-7
comparison of forms, 3-9, 3-10
conclusion of, 6-4—6-6
conformance determination, 3-9, 4-9
cost factors, 7-12
cost models, 7-13 -7-15
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life-cycle overview and, 5-1, 5-2
program office organization, 5-4
proposal evaluation factors, 5-9
system specification and, 5-2-—-5-3
duration of, 4-7—4-9
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forms, 4-15-—4-16
avionics and “black boxes,” 4-15
fixed ground systems, 4-15
missile systems, 4-16
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initiatives in the 1980s, 2-2
incentive forms summary, 3-6
individual versus population controls, 4-4
marking, 4-13
motivation factors, 3-11—3-13
payment, 3-14
price experience, 3-13 —-3-14
Product Performance Agreement Guide,
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proposal evaluation, 5-8 —5-9
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price adjustment, 3-10—3-11
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repair and replacement, 3-9-—3-10
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selection and structure of, 4-1—4-16
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alternatives of, 4-2—-4-4
operational factors and, 4-2
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control, 4-6
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strategy and procurement plan, 5-1—35-2
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Warranty law,
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summary of, 2-4
Department of Defense policy and, 2-1--2-11
requirements,
coverage of, 2-3
exclusions, 2-6
remedies, 2-6
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warrantor, 2-3
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Army, 2.7 -2.8, 7.2
Nivy, 2-8, 7-1-7-2
Warranty remedy, defined, 3-1

Weapon system,
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