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ABSTRACT

Reliability Improvement Warranties illustrate a new
contractual technique for improving reliability by providing
a strong monetary incentive to the contractor. This incen-
tive, however, also places additional monetary risk on the
contractor. Industry has expressed mounting concerns over
this risk. This thesis contains an examination of the
relationship between government benefits and contractor
risk. Existing and proposed RIW contracts are evaluated
in regard to the type of equipment under warran.y, the use
of exclusions, penalties for non-compliance, #nd RIW price.

The results of the analysis illustrate how RIW is being

used by the government.
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I. INTRODUCTION

The need to improve combat effectiveness and reduce
skyrocketing 'equipment support costs has been recognized
as a major problem by the Department of Defense. The
problem exists because performances and acquisition costs
have become the driving factors behind the procurement of
new weapon systems. Reliability requirements have not
been integrated with the design effort and usually have
been designated for demonstration only at the conclusion
of full scale development. The demonstration was normally
conducted in a laboratory environment that had little
resemblance to the actual environment the equipment was
faced with in the field. Contractors viewed this demonstra-
tion as the only reliability hurdle their equipment had to
pass and were strongly motivated to design to the benign
test environment. Because the government was intimately
involved with the contractor during the design effort and
frequently initiated design changes, responsibility for
reliability became diffused. Original reliability standards
were not enforced and sometimes were lowered when it became
apparent they could not be met. Contractors, who have been
capable of designing and producing reliable hardware, did
not do so because their rewards were realized from producing

a high performance system for the least possible cost and

not from the production of reliable equipment.
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A. OBJECTIVE OF RIW

In a joint memorandum dated 14 August 1974, the Director,
Defense Research and Engineering and the Assistant Secretary
of Defense (I&L) stated that the objective of RIW is:

"... to motivate and provide an incentive
to contractors to design and produce
equipment which will have low failure
rates and low repair costs during field/
operational use. This technique attempts,
through the use of contractual agreements
(which extend for several years after
government acceptance of the equipment)

to provide an incentive for contractors

to improve the reliability of their
equipment and to reduce repalir costs in
order to maximize their profits. Thus

the intent of the RIW contracting technique
is to realize improved operational
reliability and maintainability of DOD
systems and equipments for each additional
dollar that the contractor earns. For
these reasons, a RIW is not a maintenance
contract and should not be used for this
purpose."

The proper application of PRIW should therefore result
in the acquisition of equipment that has been designed and
produced to have a low initial failure rate in the field.
This initial failure rate will be lowered even further during
the warranty period due to the incentive the RIW provides
the contractor. The maximum benefits from RIW are therefore
expected to be realized during the initial years of an
equipment deployment. At the end of the warranty period
the government can either extend the warranty or assume its
own organic maintenance. It is anticipated that at the end

of the warranty period the reliability of the equipment will

10
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have grcwn to a point where the number and costs of repairs
are much lower than if the government had not applied the
warranty and assumed its own organic maintenance when the

equipment was initially introduced.

B. RIW DEFINITION
A Reliability Improvement Warranty (RIW) is a fixed
i price commitment that obligates the contractor to repair
or replace, within a specified time, all warranted egquipment {
that fails during the period of coverage. Ideally, RIW

motivates the contractor to increase reliability in order

to decrease his repair warranty costs and maximize his
profits. In a pure RIW contract the contractor is not
obligated to provide equipment that demonstrates a specified

Mean Time Between Failure (MTBF). Instead the price of a ]

warranty is calculated using an "expectad” MTBF. If the
field MTBF falls below this level the contractor will not
realize a profit since the increased number of failures
increase his repair costs. An increase in MTBF above the
"expected" level will, in the same manner, decrease his

repair costs and increase his prefit. The contractor is

therefore motivated to increase the MTBF of the equipment

as much as possible if the realized savings from decreased

A

repair costs are greater than the cost of improving the

MTBF.

A RIW may also be used in association with a MTBF

guarantee as part of the warranty agreement. This arrangement




requires the contractor to guarantee that a stated MTBF
will be experienced by the equipment in the field. Failure
to meet this guarantee level requires the contractor to
institute corrective action and provide additional spares
to the government until the MTBF improves.

In any case the RIW provisions should be established as
a separate line item in the contract so that the cost of the
warranty can be evaluated. In the case of RIW with a MTBF
guarantee the additional cost of the MTBF guarantee option
should also be established as a separate line item so that
the additional protection of the guarantee also may be
evaluated for cost effectiveness.

Although RIW can be used to improve the reliability of
equipment already in the field by applying the warranty to
an equipment overhaul contract, the major benefits arise
from using the concept in the initial production contract

for new equipment.

C. RIW AND THE SYSTEM LIFE CYCLE

Although application of an RIW is associated with a
production contract, it is important that the concept be
considered early in an equipment's life cycle since a
decision to use RIW will affect the configuration and design
as well as the planning needed to obtain and support the
warranted item. The interface of warranty activities with

the acquisition cycle is shown in Figure 1.

1 12
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During the conceptual stage studies are usually made
that include the relationship of reliability, maintainability
and expected life cycle cost. RIW as well as other methods
should be considered as a means of achieving goals and con-
trolling costs. In some cases a more traditional approach
of specifying a design MTBF will be more appropriate. This
is especially true for equipments that do not meet RIW
application criteria (Table 1). Another option is to com-
pare Target Logistic Support cost with Measured Logistic
Support Cost, a method that will be discussed in the F-16
contract between the U.S. Air Force and General Dynamics.

The Development Concept Paperl (DCP) should include instruc-
tions or requirements for the use of such control techniques.
During the Validation Phase, consideration is given to

required reliability levels and their impact on system
support. Consideration should also be given to methods that
can be used to achieve reliability levels. At this_point,
equipment candidates for RIW should be screened to determine
it application criteria are met. Assuming the results of
this initial screening are positive, an economic analysis

should be carried out on each candidate to determine the

lThe DCP is a coordinated, management document which
serves as the vehicle for the Secretary of Defense's decision
on major development programs; the record of primary program
information, decision rationale, and decision review
thresholds; and the instrument to effect implementation of
these decisions.

14




TABLE 1
RIW APPLICATION CRITERIA

compiled from criteria stated by OSD(I&L), Army
Material Command, and Naval Air Systems Command

Warranty can be obtained at price commensurate with the
contemplated value of the warranty work to be accomplished.

Moderate to high initial support costs are involved.

Unit is generally self contained, immune from induced
failures from outside units, and has readily identifiable
failure characteristics.

Unit is readily transportable to permit return to vendo® s
plant or contractor can provide field service for it.

Expected operating time and use environment known.
Can be contracted for on a fixed price basis.

Contract can be structured for a warranty period of
several years so contractor has time to identify and
analyze failures to permit reliability and maintainability
improvements.

Unit has potential for reliability growth and reduction
in repair costs.

Potential contractors indicate cooperative attitude
toward RIW acceptance and evaluation of effectiveness.

Enough units are to be procured to make RIW cost effective.

Unit is configured to discourage unauthorized field
repair, preferably sealed and capable of containing
elapsed time indicator.

Reasonable assurance of high use of item.

Unit permits contractor to effect no cost ECP's subsequent.
to government approval.

Failure data and operational use data can be furnished

contractor and updated periodically through life of warranty.

Field reliability, costs to support, and reliability
growth are reasonably predictable.

Terms of RIW can be tailored so that risks and rewards
to government and industry are acceptable.

Spare part requirements are difficult to predict.
Cost of the RIW can be separately priced.

Multiple-year procurement (competitive or sole source)
is feasible.

Unit is equipped with an elapsed time indicator;
otherwise, the warranty must be based on calendar time,
or some other means of determining usage.




program.

sion is made to apply RIW,

warranty must be devcloped.

visions for:

the contractor.

for use in the production contract.

sion made regarding the intention to use RIW.

economic feasibility of the warranty and the desired warranty
preriod. Initial warranty provisions should then be deter-
mined. In order to communicate to the contractor the inten-
tion that a warranty provision is being considered, the
Request for Proposal (RFP) for the Full-Scale Development

Phase should contain a sample warranty provision intended

respondents to discuss their understanding of the warranty

provision and how they would operate under the warranty

During the Development Phase, initial economic feasi-
bility studies and warranty provisions should be updated
to reflect program and equipment changes. At the end of
this phase warranty provisions are incorporated into the
production RFP. The warranty proposals provided by the

responding contractors are then evaluated and a final deci-

the source selection activity,

16

uses the contractor's warranty proposal information as an
integral part of its evaluation criteria.

During the Production Phase a planto administer the

The plan should include pro-

1. How the flow of the warranted equipment from the

service's logistic management system will interface with

The RFP should also ask

If the deci-



2. User indoctrination for processing the warrantied
equipnent.

3. Requirements for receiving inspection, and
documentation at the contractor plant.

4. Requirements for the contractors and government data
system.

5. Offices responsible for the contract administration
should be identified and be supplied proper data for
administering the warranty.

6. Methods for expeditious processing of Engineering
Change Proposals2 (ECP's) must be established.

7. If required, the contractor's repair and storage
facilities should be reviewed.

8. Technical data review to insure that contractor
has placed notice of the warranty and warranty procedures
in the applicable technical publication.

9. Review of Warranty Marking and Seals.

During the Operational Phase the warranty should be
monitored to insure that no problems develop in the overall

logistic flow of the equipment. If problems develop,

L9 |

“An ECP is a proposal to make an alteration in the
physical or functional characteristics of an item delivered,
to be delivered, or under development, after establishment
of such characteristics.

L7




adjustments to the original warranty procedures may be
required, however, if there is a change in the RIW contract
it must be renegotiated and additional cost may be incurred.
Before the end of the warranty period an evaluation should
be conducted to determine if the warranty should be extended.
The original terms and conditions of the RIW should be
reviewed to determine if they are still applicable. A new
warranty agreement must be negotiated with the contractor
and a decision made to either extend the warranty or convert
to organic maintenance. If a decision is made to convert
to organic maintenance the conversion should be monitored
to insure that test equipment, technical data/publications,
spares, training, and maintenance facilities are provided
to the government within the terms of the initial agreement.
A RIW provision for an equipment overhaul contract mbst
pass through most of the same procedures, however, since
the equipment is already in the field these actions are taken
during the operation phase (Figure 2) and do not have an

effect on equipment design.

De POTENTIAL BENEFITS FROM RIW
Potential benefits to both the government and the contrac-
tor are anticipated from the use of RIW.

1. Benefits to the Government.

a. Incentives and responsibility for fieid reliability

are assigned to the contractor.
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b. Greater emphasis placed on Life Cycle Cost.3

c. Contractor is responsible for keeping all units
up to the same configuration.

d. There is an increased incentive for the contrac-
tor to introduce design/production changes that will increase
the MTBF of the equipment and result in reliability growth.

e. An incentive for reduction in repair costs is
provided, since any reduction in labor hours or material
costs used in repairing the equipment will increase the
contractor's profits.

f. Minimal initial investment for support equipment
is required by the government, since the contractor is to
provide repaif services during the warranty period.

g. RIW usage may reduce requirements for skilled
military maintenance and support manpower.

2. Benefits to the Contractor.

a. Increased profit potential when MTBF is improved
above pricing base.

b. Multi-year guaranteed repair business during
the warranty period.

c. The contractor becomes more familiar with the
operational }eliability and maintainability of his equipment,

which should help him in obtaining follow-on contracts.

3The total cost tc the government for the development,
acquisition, operation and logistic support of a system
over a defined life span.




E. CONTRACTOR RISK

The major concern about the use of RIW has been the
monetary risk to which a contractor may be exposed. The
risk is caused by uncertainty in the field failure rate of
the warranted equipment. The key element in the contrac-
tor's pricing of a RIW is the predicted number of returned
items the contractor will have to process and repair during
the warranty period. If the contractor's estimate of this
rate of return is too low he can suffer a decrease in profits
or even a monetary loss. Conversely, if his estimate is too
high and he prices the RIW accordingly he stands to lose the
contract to a lower bkidder, or if he is awarded the contract
will experience excess profits. New equipment, for which no
field failure data is available, is the riskiest to warrant,
while equipment which has been deployed and which has a
known field failure rate provides the least risk. As men-
tioned previously, however, the anticipated RIW benefits
for the government are greater for new equipment than for
equipment already in the field. The balance between risk
and benefits can be partially maintained by the price of
the RIW and various contract clauses or exclusions that

attempt to lower uncertainty.

&l




ITI. INTERRELATIONSHIPS OR RIW WITH FIELD RELIABILITY,
CONTRACTOR RISK, AND GOVERNMENT COST

A. RIW AND FIELD RELIABILITY

RIW seeks to improve combat effectivenss by improving
field reliabllity. Cne of the problems associated with
this approach ié‘defining field reliability in terms that
can be measured. Historically, reliability values have
been stated in terms of Mean Time Between Failure (MTBF)
which describes the expected number of failures due to
inherent system design. The design specifications for
reliability normally include specific environmental condi-
tions such as temperature, vibration and humidity. Unfor-
tunately, the projected reliability perfofmance based on
these specifications has been much higher, often by a factor
of ten or more, than the reliability experienced by the
equipment in the field (Figure 3). The reasons for this
discrepancy are easy to identify but hard to correct. A
large proportion of field failures are due to causes which
are hard to define in specifications (Figure 4). Even if
all field failure causes could be identified and included
in the reliability specifications, a demonstration test to
show that these specifications had been met would have to
be a full field test utilizing operational personnel and
conducted in an operational environment. The time and money

necessary to conduct this type of testing is not available.

39
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Technical Report AFFDL-TR-71-22, Air Force Flight Dynamics
Laboratory, Air Force Systems Command, Wright-Patterson Air
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RIW attempts to solve this problem by obligating the
contractor to repair all equipment that is returned to him
during the warranty period for a fixed price. Although
certain failure classifications may be excluded, the effect
of RIW is that the contractor must consider the field relia-
bility of his equipment. In order to make a profit, the
contractor must analyze these failures and improve the
reliability of the equipment through ECPs. Extensive
environmental, operational and field data is provided to
the contractor to aid his effort.

Since any corrective maintenance action in the field
constitutes a field failure, fewer exclusions force the
contractor to deal with a more realistic approximation of
the actual field failure rate. Even with a large number
of exclusions this rate is more reflective of the actual
field failure rate than the old method of specifying inherent

design MTBF since more failure categories are included.

B. IMPACT OF RIW ON COMBAT EFFECTIVENESS

Combat effectiveness can be defined as the product of
three factors; performance of the system, the availability
of the system, and the mission reliability of the system.
RIW impacts on the latter two components (Figure 5).
Availability, which is a probability measure of the system
being up when it is needed, is defined as the ratio of the
equipments up time (reliability) and its down time (main-

tainability). Since the main objective of RIW is to increase

|39}
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Effectiveness = Performance x Availability x Reliability

X ’

RIW can impact these
two components

; T MTBF MTBF - Common Measure of
A T ce— N . .
warlablIiey = prer Ty Reliability

MTTR (Mean time to repair)
Common Measure of
Maintainability

(1) Through incentive of RIW MTBF can
be increased, the wider the warranty
coverage (less exclusions) the
closer MTBF approaches field
MTBF

(2) RIW indirectly decreases MTTR

(a) Built in test equipment makes failure
diagnosis easy.

(b) Black box replacement makes field
replacement easy

{c) Fixed price incentive causes contractor
to try to keep repairs simple and cheap

(d) Specified turn around times keep supply
delays down

Reliability: Electronic components generally have
constant failure rates. So

_ -t L
R » = WTBF

Mechanical systems, unfortunately, do not
exhibit constant failure rates, however,
their failure rates are often approximated
by using a constant failure rate over a
specified time interval.

(1) Through incentive of RIW MTBF can be increased,
the wider the warranty coverage (less exclusions)
the closer MTBF approaches field MTBF.

Figure 5. RIW Impact on Combat Effectiveness

26




reliability, availability is also increased. To a lesser
extent RIW can lead to a decrease in down time, further
improving availability. The mission reliakility of the
system is a measure of the probability that the system will
remain up during the mission duration. Since this term is
inversely proportional to the failure rate and RIW lowers
the failure rate, this term is also increased. Clauses in
new contracts frequently contain exclusions for damages to
equipment caused by mishandling, improper installation,
improper operation and unverified failures. The use of
these and similar exclusion cause availability and relia-
bility to be less reflective of actual operational values,
therefore, the most effective warranty, from the government's

viewpoint is one that has no exclusions.

C IMPACT ON DESIGN

The maximum government benefits would come from applying
RIW to procurement of new equipment because the contractor
can then consider reliability in his design effort and make
tradeoffs regarding production cost, reliebility and repair
costs where they will have their maximum effect. The equip-
ment should, therefore have an initial failure rate that is
lower than equipment procured under other methods. This
failure rate will be further lowered during the warranty
period. An RIW applied to an overhaul contract is less
effective in this regard since the contractor is dealing
with an existing design. Although he can make ECP's that

improve reliability he can not alter the basic design of the

equipment.
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D. LIFE CYCLE COSTS

A general equation for describing Life Cycle Cost is:

LCC = Research & Development + Production +
Cost Cost

Operating + Support + Retirement
Cost Cost Cost

RIW alters the emphasis the contractor places on the first
three terms on the right hand side of this equation. Under
the traditional method of specifying a design MTBF the con-
tractors main concern is to keep development and production
costs as low as possible. Under RIW, however, the contractor
is forced to consider his repair costs once the equipment

is put in the field. This effects development costs
indirectly. Development costs are effected since the con-
tractor is given the incentive to consider reliability
during the design stage. He will devote more effort in this
direction which will result in added development cost.
Production cost usually will be increased also as better
quality material is used and the contractor uses better
quality assurance and testing techniques. If the design

effort leads the contractor to develop less complex equipment,

however, his production cost could go down. The cost of the
production contract, however, will be higher since the cost

of the RIW clause will be added to the cost of producing
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the equipment. Operating and support costs will be decreased

since the price of the RIW includes repair costs for the
warranty period. Post warranty operating and support costs
should also be decreased since the RIW acts to increase
reliability.

The overall effect of a RIW contract should be to drive
the total costs of the system toward the low point on the
total cost curve (Figure 6). Applying RIW to a contract
does not guarantee reaching this point, however. The
answer lies in performing an accurate economic analysis to
determine the cost savings that are expected prior to appli-
cation and choosing the least expensive alternative. If
the RIW alternative is chosen another evaluation can be per-
formed to determine the actual cost savings at the end of
the warranty period.

Although an RIW may not reduce system life cycle cost,
it does have the benefit of providing more certainty con-
cerning repair cost over the warranty period. This factor
coupled with the increase in field reliability provided by
RIW is a considerable benefit that is hard to measure in
monetary terms but should also be considered in determining

if a RIW should be used.

E. INDUSTRY CONCERNS
The Council of Defense and Space Industry Association

(CODSIA) has been the primary spokesman for expressing

industry concerns over use of RIW. The primary concern




Life Cycle Costs = Development + Production + Operating + System
Costs Costs Support Retirement
* Costs Costs

(As a rule of thumb: [Operating and < 5[Development and )
Support Costs ] Production Costs]

RIW CAN INCREASE:

Development Costs - indirectly by causing contractor
to devote more effort to reliability

Production Costs indirectly by causing contractor to use
better material, having better Q.A.,

better testing

- directly by adding cost of RIW to
production contract

RIW CAN DECREASE:

Operating + Support Costs - directly by increasing MTBF
thus reducing maintenance, logistics,
and repair costs

Fixed Cost

of RIW

Cost

TT—Support Costs

Reliability (MTBF)

Figure 6. RIW Impact on Life Cycle Costs




expressed by this group revolves around the monetary risk
the contractor is exposed to when an RIW is used. The

risk is greatest when RIW is applied to the first production
contract of new "state of the art" equipment since no actual
field failure data is available and the uncertainty in
predicting the expected field failure rate is high. Con-
versely this is the type of equipment where the government
expects to gain the most from RIW application (Figure 7).

The uncertainty in predicting the field failure rate is
increased by the "broadness of the warranty" since failures
due to other than inherent design defects become increasingly
difficult to predict. Industry, therefore, would prefer
RIW warranties with a large number of exclusions. The
government, on the other hand, prefers a broad warranty
since it has a greater impact on field reliability and is
easier to administer. The opposite positions of the govern-
ment and industry are depicted in Figure 8.

If new equipment were to be covered by RIW, CODSIA has
proposed the use of a cost plus incentive fee type contract
to cover initial production. The incentive fee would be
based on meeting a target MTBF. A fixed price RIW would
then be applied to the equipment after field failure rate
data becomes available. Industry also feels that RIW con-
tracts provide harsh penalties if specified turnaround times
are not met. These penalties usually obligate the contractor

to assign extra spares to the government, at no additional
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Type of
Equipment

New "state of
art" for new
use

"State of Art"
improvement
over similar
equipment

New application
of "off the
shelf" commercial
equipment

New procurement
for new use of

equipment already
in field

Overhaul Contract
no new
procurement

Figure 7.

Uncertainty
in failure
rate

IGH
1

Contractor Impact on Benefits

monetary Design to
risk Reliability Government
HIGH HIGH HIGH

1 1

{
{

N

Contractor Risk and Government
Benefits for Differing Types of
Equipment Covered by RIW
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Type Fquipment

New "state of art"
for new use

"State of Art"
Inprovement over
similar equipment

New application of
"off the shelf"
commercial equipment

lew procurement for
new use of equipment
already in field

Overhaul Contract
no new procurement
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Many None
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Improper Operation
Fire, Flood, Crash
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Figure 8. Contrast of Government Benefits - Contractor

Risk

with Differing Equipment Type and

Contract Exclusions




cost, until the turnaround time improves or assess the

contractor monetary penalty for each day late. The
penalties are made even harsher by a RIW contract that
includes a MTBF guarantee since if the MTBF values are not
met, additional spares must be provided until the MTBF is
improved.

The government desires these features in a RIW contract
since a short turnaround time decreases its need for spares. L

The inclusion of a MTBF guarantee in a RIW contract also

affords added protection to the government. Specificallyrs

it may force the contractor to make an ECP to meet the stated
MTBF, whereas, under a straight RIW the contractor may chocse
not to make the change since it would be less expensive for
him to continue making repairs. This is especially true

near the end of a warranty period where an ECP is less cost
effective for the contractor. The differing viewpoints of

industry and the government are depicted in Table 2.
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Table 2. Govermment and Contractor Positions on RIW

Government Contractor
applied to new equipment already in field.
equipment

2. Apply to first production 2. Delay application until field
contract data available (field test

before warranty)

3. Minimum exclusions - best
warranty the broadest
warranty

3. Specific exclusions for:
(a) fire | 3
(b) explosion !
(c) submersion i
(d) flood
(e) aircraft (vehicle crash) ‘
(f) enemy action I
(g) seal broken on unit while

outside contractor's control |
(h) external physical damage
caused by accident or
willful mistreatment
(1) internmal physical damage |
caused by accampanying {3
external damage due to | §
mistreatment or tampering | |
by non-contractor personnel !

(k) induced failures | 3

i (1) consequential/incidental i

| damages

; “(m) unver.kfled failures ("retest

O u) .

J (n) improper insta\llag‘ggﬁ/\
‘ operation/maintenance

‘ (o) designed, developed or

1. Maximum benefits when I 1. Would prefer to apply to
l
|
|
l
|
|
|
|
|
{
|
l
|
|
i

&\

o

produced by others than
warranter.

4. Fimm fixed price provicdes 4, Cost +incentive fee based on

max incentive | meeting target MTIRF.
5. Use MIBF guarantee if cost = 5. Never use RIW with MIBF
effective and appropriate guarantee

with RIW as determined by
an economic analysis of the
cost of the MIBF guarantee

6. Short TAT less expensive 6. Wants mininum penalties for
since need to buy less exceeding turnaround time.
spares i
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IIT. CONTRACT ANALYSIS

RIW contracts listed in Tables 3 and 4 were evaluated
in terms of the following categories:

1l. Nature of Equipment

a. New state of art for a new purpose.

b. State of art improvement over existing equipment.

c. New military application of commercial "off
the shelf equipment".

d. Additional procurement of existing military
equipment.

e. Overhaul contract, applied to existing military
equipment already in field.

2. Exclusion clauses.

3. Use of MTBF guaranties and penalties

4, Turnaround time and penalties

5. Price

6. MTBF improvement realized.

Additionally, the difference in price between sople source
and competitive contacts was compared, the contracts were
evaluated in terms of contractor risk and potential govern-
ment benefit, the changes in RIW application since the 1974
memorandum by DDR&E and OSD(I&L) were analyzed and the use of
RIW by the three armed services was compared. Finally, the
cost effectiveness of the only completed long term RIW con-
tract, the first USN (ASO/LSI overhaul contract for the

AJB-3 gyro), was evaluated.
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Table 3. ILong Term RIW Contracts (>4 years)

Warranty
Item Manufacturer Service Year Period
(N494A/ATB-3 1ST USN (ASO) 1967-first 5 yrs/1500 hrs
contract per unit
1973-second 6 yrs/1.2 million
contract total operating
hours
A24G-27 1ST USAF 1969 5 yrs/3,000 hours
Gyro per unit
APN-194 Radar Honevwel 1 USN (ASO) 1975-2nd 5 years
Altimeter contract
F-14 Hydraulic ABEX USN (ASO) 1973 6 yrs/387,000
Pump operating hours
av/ari11et collins USEF 1975 5 years
Tacan
ARN123VOR/ILS(1) Bendix USA 1975 4 years
F-16 ACF General USAF 1976~under 4 years/300,000
sys tems(2) Dynamics negotiation operating hours
(1)

Contract includes MIBF guarantee

(Z)Contract has three options: RIW

RIW with MIDF guarantee
5. o




Table 4. Short Term Contracts with RIW Provisions

(<26 months)
Ttem Manufacturer Service
APN 154 UTE USN
Radar Beacon
H
i APN 99V Northrop USN (NAVAIR)
’ ! Receiver
ARU-32A Kolsnman USN (NAVAIR)
Barametric
Altimeter
;‘ APN-194 Honeywell  USN (NAVAIR)
; Radalt
|
l
; INS Carousel Delco USAF
; IV(l)

(l)Contains MIBF guarantee

T

Year

Awarded

1972

1973

prior to
1974

1972

1972

Warranty
Period

26 months/1000

operating hours

2 years

2 years

2 years/1500
operating hours

1 year




The contracts were separated inte two groups, long term

(over 4 years) and short term (under 26 months) for purposes
of the evaluation since the shorter term contracts do not
represent full potential of RIW. These contracts are
included in the study, however, since they do represent

application of RIW.

A. CONTRACTS

CN494A/AJB-3 Gyro, Contract between Naval Aviation
Supply Office and Lear Siegler (LSI)

This was the first military use of RIW and reéresents
the only completed RIW contracc for which a.large data base
exists. The contract, signed in 1967, covered the repair of
800 gyros for a five year period. The gyros had been in
field use for a number of years and were being repaired
commercially by LSI and General Electric so actual field
failure and cost to repair data could be calculated. Addi-
tionally, the 800 gyros placed under warranty represented
cnly about one third of the total gyro population so a
direct comparison could be made between warranted and
unwarranted units. Possible savings to the Navy were based
upon the achievement of 1.2 million operating hours or
1500 iirs/unit during the five year period. The initial MTBF
was calculated to be 400 hours and the target MIBF was set

at 520 hours. The total cost of the RIW was estimated to

" "

be $3.444 million based upon the induction of 800 "new

gyros at a cost of $4305 per unit. A savings of $686,000,

(O8]
O
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or 57¢ per operating hour was projected. This contract was
completed in 1973 and a follow-on contract with LSI negotiated
for the original 800 gyros. The follow-on contract has four
major differences. The contract price is lower ($2.5
million, vice $3.44 million), operating time of 1.2 million
hours is based on the total units covered and not limited to
1500 hours per unit, the celendar time period has been ex-
tended to six vears, and the Navy has the option of including
additional gyrcs unaer the contract if it is seen that utili-
zation will not meet the anticipated 1.2 million operating
hours over the six year period [Ref. 26]. The cost of the
second contract is lower due to the reduction in repair time
which resulted from reliability improvements made to the
gyros during the first contract. The cost of the first
contract was based on an average repair time of 75 hours

per gyro. The cost of the second contract was negotiated
with a repair time of oxnly 45 hours.

A24G-27 Gyro, Contract between USAF and LSI

In 1969 the Air Force signed a RIW contract with LSI
for maintenance of 128 gyros used in the F11l1 aircraft.
The contract is for a 5 year or 3,000 operating hours per
unit period and was the result of a competitive procurement
between LSI and General Electric. This contract repfegentea
an additional procurement of gyros that were already in
field use. The cost effectiveness of the contract would

therefore be directly evaluated against non-warranted units.
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The unit production cost of the gyro was $6040 and the

warranty cost is $2200 which represents a repair cost of
7.3% of unit price per year [Ref. 15].

F-14 Engine Driven Hydraulic Pump, Contract between
USN (ASO) and Abex Corporation

This six year/387,000 operating hour contract was
negotiated in 1973 and covered 258 units at a cost of
$1016 per unit per year. It was significant for several

reasons. Although ABEX had considerable field experiences

with hydraulic pumps this pump was larger and represented

a new state of the art design. The contract is the broadest
warranty under RIW to date in that ABEX agreed to repair

all pumps returned to them with no exclusions. It incor-
porated a pool arrangement in which the contractor kept a
supply of ready to issue pumps on hand in order to meet a

24 hour turnaround time from notification of a failure until
a replacement pump was sent from the factory. The contract
price was based 6n an expected MTBF of 500 hours during the
first year growing to 750 hours in the last year [Ref. 25].

APN 194 Radar Altimeter, Contract between USN and
Honeywell Corporation

The initial procurement contract awarded to Honeywell
for the APN-194 contained an RIW clause. The périod of
coverage under this contract was for two years or 1500 hours
per unit and the cost of the warranty has been estimated to

be about 7% of the purchase price. The APN~-194 was a new

radar altimeter intended to replace the APN-141 which was




experiencing a 50 hour MTBF. Although this contract had an

RIW clause it was basically a maintenance service contract
since it covered a short time period (2 years) and the cost
of ECP's was jointly shared by Honeyweli and the Navy.

ASO has recently negotiated with Hoheywell to provide
a long term (5 year) RIW contract for the APN-194. The
current MTBF of the unit is estimated to be about 465 hours.
Under the RIW this MTBF is projected to grow to over 1040
hours at the end of the five year period [Ref. 26].

AN/ARN-118 Tacan, Contract between USAF and Rockwell
Collins Radio

This contract was signed in July 1975 and was the out-
com: of a design to cost competition between Collins and
General Dynamics/Electronics. The winning Collins bid was
$9,400 per tacan, with an additional $500 per year per set
for a period of five years under RIW. The initial contract
calls for the coverage of 1000 units, with additional
multi year options of 7,300 units. The tacan is a state
of art improvement over existing tacan sets. The RIW
agreement contains a MTBF guarantee of 500 hours for the
first twelve months, 625 hours for months 13-24 and 800
hours for months 25-48. 1If the field MTBF falls below these
levels Collins is required to supply additional spares to

the Air Force with no charge as well as making design

changes to increase reliability [Ref. 8].




AN/ARN 123 VOR - Contract between USA and Bendix

Bendix won this competitive procurement for 1,139 VOR
sets over four other bidders and signed the contract in
1975. The contract covers a four year period and like the
Air Force tacan contract includes a MTBF guarantee. The
VOR set is required to demonstrate a field MTBF of 500 hours
for the first year, rising to 600 hours during the second
year and 700 hours for the third year. If these values are
not met Bendix must determine the cause, take corrective
action, and conduct additional environmental testing at
no charge [Ref. 16]. The ARN 123 is a standard commercial
unit that has been in use in the civilian environment for
several years, however, this is the first military applica-
tion. Even with the MTBF guarantee the unit per year cost
of the RIW is only 2.7% of the purchase price, the lowest
percentage price for any military RIW agreement. This low
figure is representative of the high confidence Bendix has
in the unit which has exhibited a MTBF of greater than 1000
hours in the civilian environment [Ref. 22].

F-16 Components, Contract between USAF and General Dynamics

The most ambitious RIW proposal to data 1s currently
under negotiation. The contract could call for RIW coverage
for up to twelve critical subsystems which have been defined
as contol first line units (FLUs). The contract could apply
any of three different concepts. RIW with a provision for
RIW with a MTBF guarantee,

turnaround time, and a comparison




between Target Logistic Cost and measured Logistic Support

Cost. Under the latter concept the actual logistic support
cost will be computed based on data accumulated during a
verification test of 3500 flight hours. The test will
commence six months after the first F-16 squadron becones
operational. If the measured value does not exceed the target
value, the contractor is eligible for an award fee. If the
total measured value exceeds the total target value by greater
than 25% the contractor must initiate a correction of
deficiencies (COD).

Under the RIW option, the warranty period is 48 months
or 300,000 flight hours, whichever comes first and the Air
Force reserves the option to extend the contract in incre-
ments of 24 montﬁs or equivalent flying hours. The contract
specifies a maximum of twenty two days between contractor
receipt of a failed FLU and placement of the repaired iten
in a secure storage area. The contractor must provide
extra spares if the turnaround time is exceeded.

The RIW with a MTBF guarantee option provides for four
penalties if the computed MTBF for a given measurement period
is less than the guarantee value for that period. The
contractor is obligated to:

1. Perform engineering analysis to identify the cause
of noncompliance.

%

" Initiate corrective ECPs.

3. Modify existing units in accordance with approve

changes.
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4, FProvide additicnal spares on a loan basis until

guaranteed MTBF's are met.
Both RIW options are under Separate Firmed Fixed Price
proposals while the LSC option is on a Cost Plus Incentive

fee basis [Ref. 24].

B. SHORT TERM CONTRACTS

Several other contracts have included RIW provisions
(Table 4), however, these are basically maintenance service

type contracts for short time periods (26 months or less).

e oo ‘.

The short time period of these contracts does not provide
any incentive for the contractor to initiate any but the
least expensive ECP's since the npmber of repairs he would
reduce by initiating an ECP would not offset the cost of
the ECP. These contracts, therefore, do not have an incen-
tive for the contractor to improve reliability during the
warranty period and are not RIW's in the strict sense.

They do offer insurance to the government, however, in that
the contractor would lose money on the cost of repairs if
the number of actual repairs exceeded the number that was
used in pricing the warranty agreement. The contractor
therefore has a strong incentive to provide equipment that
has an initially high reliability. Another advantage to

; the government is knowing that repair costs for the

warranty pericd are fixed.
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C. TYPES OF EQUIPMENT WARRANTED

+O0f the eight long term (greater than 4 years) RIW con-
tracts now in force or under negotiation three are overhaul
contracts, one is an additional procurement of existing
military equipment, one is a new military application of
commercial equipment, two are applied to equipment that is
a state of the art improvement over existing equipment, and
one (F-16) covers units ranging from new procurements of
existing equipment to state of the art equipment improvements
(Table 5). Of the five short term contracts, three were for
additional procurements of existing equipment, one for an
equipment that was a state of the art improvement over
existing equipment, and one a new military application of
commercial equipment.

When the contracts are identified by the military service
(Table 6), it is clear that the Navy has applied RIW pri-
marily to overhaul contracts for long term RIW, while the
Air Force has used the concept for production contracts.

The Navy procurement contracts that have used RIW are pri-
marily for a short term period (<26 months), except for the
ABEX contract, and are basically maintenance service con-
tracts. The lone Army application was a procurement of an

"off the shelf" commercial item.

D EXCLUSION CLAUSES
The basic exclusion clause in most RIW contracts to

date has included exclusions for:

4¢




Table 5.

Types of Equipment Warranted

Long Term (>4 years)
RIW Contracts

Short Term (<26 months)
Contracts Containing
RIW Provisions

New "state of art"
for new use

State of Art
Improvement
over Similar
Equipment

F-14 Hydraulic Pump

AN/ARN 118 Tacan
F-16 Camponents

APN-194 Radar Altimeter
(1st contract)

New Application

of "off the shelf"
commercial
ecuipment

AN/ARN 123 VOR

F-16 Canponents

INS Carousel IV

New Procurement
for New Use of
Equipment
Already In Field

A24G-27 Gyro

F-1€ Components

APN 154 Radar Beacon

ARU-3A Barametric
Altimeter

ARN99V Omega Receiver

Overhaul Contract
No New Procurement

CN494A/ATB-3 Gyro
(two contracts)

APN-194 Radar Altimeter
(2nd Contract)




Table 6. Service Use of Warranties

Iong Term (>4 years)
RIW Contracts

Short Term (<26 monts)
Contracts Containing
RIW Provisions

USN USAF USA USN USAF USA
New "state of = = ~ - - -
art" for new
use
"State of Art" F-14 AN/ARN =~ APN-194 - =
Irprovement Hydraulic 118 Padar
over similar Punp Tacan Altimeter
equipment F-16 (1st
Components contract)
New - F-16 AN/ARN = INS -
application campon- 123 VOR Carousel
of "off the ents v
shelf"
commercial
equipment
New = A24G-27 APN 154 - =
Procurement Gyro Radar
for new use Beacaon
of equipment F-16
. = AAU-3A
;i?gdy il s Barometric
Altimeter
ARNI9V
Omega
Receiver
Overhaul cN494n/
contract AJB-3
No New Gyro (two
Procure- contracts)
Tt APN-194
Radar
Altimeter
(2nd
contract)
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1. fFire

2. explosion

3. submersion
4. crash

5. enemy action

6. damage caused by mishandling, improper
installation, improper operation, and accident
7. broken seal on unit.

The lone exception to these types of exclusions is the
contract covering the ABEX hydraulic pump for the F-14
aircraft which contains the clause:

"In the event a warranted unit is lost or
destroyed, an additional government owned unit
will be introduced into the warranty populaticn
and will assume the unexpired warranty of the
unit lost or destroyed at no increase in contract
price. If such replacement is not possikle (e.q.,
because all existing units are covered by similar
warranty) the U.S. Navy may elect to procure a
replacement unit or the parties hereunder may
negotiate an appropriate extension of the
calendar limitations." [Ref. 14]

The number of items that would normally fall under these
exclusions, however, are limited and will generally not
have a large impact on the number of returns the contractor
must process and repair.

A major item that can effect contractor costs under RIW
is the return of units that "test good." A large number
of these unverified failures significantly raise costs to

the contractor since he must test and process all units

returned to him. If the contract contains an MTBF guarantee,




the contractor is also penalized if unverified failures are
included in calculating the field MTBF of the equipment.
RIW contracts, with the exception of those including a

MTBF guarantee, have not included special provisions for
unverified failures. The number of unverified failures for
the equipment that have occurred in the past (if field

data is available) or an estimate of the number of unveri-
fied failures is usually used in calculating the price of
the RIW. The government indirectly pays this price when

it purchases the RIW. This provides the contractor the
opportunity to increase his profit if he can lower the rate
of unverified failure returns. Contracts containing a

MTRF guarantee have excluded unverified failures from the
MTBF calculation and have, in two of four cases, contained
a provision to pay a fixed fee per unit if unverified
failures exceeded a specified rate. The use of egclusions

is summarized in Table 7.

E. MTBF GUARANTEES AND PENALTIES

Two RIW contracts containing MTBF guarantees have
recently been signed. One by the Army for procurement of
An/ARN-123 VOR navigational equipment and one by the Air
Force for procurement of a new generation Tacan set.
Additionally the proposed contract for the F-16 fighter has
an MTBF guarantee option to cover up to 12 control FLU's.
An earlier procurement of inertial navigational equipment

by the Air Force also contained a MTBF guarantee. The




Table 7. Use of Exclusions

Standard Exclusion Standard No.
and provision for (1) Exclusion Exclusions
unverified failures

(2)

AN/ARN-123 VOR AJB-3 Gyro Abex
(both contracts) hydraulic
pung.
Iong AN/ARN-118 APN-194 Radalt
term Tacan (2) (second contract)
RIW
>4 yrs A24G-27 Gyro
" (3)
F-16 conponents
APN-194 (lst contract)
Short =
P APN-154 Radar Beacon

RTW ARN 99V (I Receiver
provision AAU-32A Baralt

(<26 mos) (2)
INS Carousel (IV)

(1)

government will reimburse contractor $100 for every unverified
failure over 30<.

(Z)MI‘BF guarantee - unverified failures not counted.

(3)NFI‘BF guarantee option unverified failures not counted.
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guaranteed MTBF values and associated penalties to be

evoked if the specified values are not met are summarized

in Table 8. The penalty clauses used are virtually identi-
cal. They provide for identification of the cause of
failures, corrective no cost ECP's, and providing additional
spares until stated MTBF's are met.

Under a straight RIW the contractor has the option of
improving the reliability of the equipment or of repairing
more units if the reliability is not improved. The latter
choice may be more cost effective to him especially during
the later stages of the warranty period. The MTBF guarantee
removes this option by evoking a heavy penalty by use of
the provision for providing additional spares at no cost
to the government. From a contractor's standpoint, therefore,
there is a high degree of monetary risk involved in a
contract containing a MTBF guarantee than in a straight

RIW fcr the same equipment.

'

F. TURNAROUND TIME PROVISIONS

Turnaround time is important to the government since
it has a direct impact on the availability of the eguipment
in the fleet. If MTBF is constant and turnaround time
increases, the field availability will decrease due to spares
not being in stock. Availability can be increased by an
increase in the amount of spares available, however, this

is achieved at the expense of buying additional spares.
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Table 8. MIBF CGuarantees and Penalties

Item Guaranteed MTRF

(hours)

AN/ARN-123 VOR 1st year - 500
2nd year - 600
3rd year - 700

RIW/MTIBF Guarantee option

AN/ARN-118 1-12 months - 530
Tacan 13-24 months - 625
25-48 months - 800

F-16 Ccmponents(l)
Inertial 1-12 months - 185
Navigational 13-24 months - 284
Unit 25-36 months - 300
Flight 1-12 months - 162
Control 13-24 months - 242
Computer 25-48 months - 260
Radar 1-12 months - 155
E/O 13-24 months - 228
Display 25-48 months - 244
HUD 1-12 nonths - 170
Display 13-24 months - 212
25-48 months - 224
Digital 1-12 months - 210
Scan 13-24 months - 330
Converter 25-48 months - 350
Fire 1-12 months - 415
Control 13-24 months - 600
Camputer 25-48 months - 640
HUD 1-12 months - 325
Electronics 13-24 months - 470
25-48 months - 500
E/O 1-12 nonths - 155
Display 13-24 months - 228
Electronics  25-48 months - 244

INS Carousel IV After 6 months - 1100

(1)

Penalty

Engineering analysis to determine
cause, corrective ECP's,
additional environmental testing

Supply additional spares at no
cost determine cause corrective
ECP's

Engineering analysis to determine
causes, corrective BECP's, provide
additional spares according to formula

Improve system until MTBF value
met, provide additional spares
at 1/2 cost

The MIBF guarantee is met if field MTBEF meets or exceeds specified

MIEF for two consecutive 6 month periods but no earlier than the

2-1/2 year point.




Specified contractor turnaround times and associated

penalties are listed in Table 9. Turnaround times range
from 24 hours for the F-14 hydraulic pump to a high of 60
days for the ARN 99V O Receiver. The extremely short
turnaround time for the F-14 hydraulic pump is made possible
by designating 25 of the 258 pumps procured as rotatable
pool items that are kept "on the shelf" at the contractor's
plant. Penalties associated with not meeting specified
turnaround time fall into three categories; warranty exten-
sion, monetary penalty, or provision of additional spares.
The warranty extension is probably the least effective
penalty and causes additional detailed bookkeeping, while
the provision for additional spares is the most effective
since this helps to offset the lowered field availability

caused by the increased turnaround time.

G. €aST OF RIW

The cost of a RIW is frequently stated as a percentage
derived from dividing the yearly warranty cost per unit by
the original unit procurement cost. This method does not
take into account differences in the terms and conditions of
the individual warranties, which can effect the cost of the
RIW. It does, however, offer a simple method of comparing
the cost of RIW contracts. It also presents a guideline
evaluating the cost of similar warranty provisions and

establishing a price range. The cost of each RIW contract




—

Table 9.

Turnaround Time

Ttem TAT Penalty

AJB-3 gyro 45-60 days =

(2 contracts)

F-14 Hudraulic pump 24 hr, warranty extended 2
days for each day
over 72 hours

1o AN/APN 123 VOR 20 days $10 per day for each
9 day over 20
term
L AN/ARN 118 Tacan 20 days $25 per day for each
contracts ax
y over 20
(>4 yrs)

A~24G-27 gyro 45 days ——

APN-194 Rad AH - —

(2nd contract)

F-16 camponents 22 days contractor provides
additional spares
at no cost if not met

h APN 194 Radalt 45 days .5% of purchase price
per day over 45
INS CAROUSEL IV - —
Short ARN 99V 2 Receiver 60 days s
term
RIW AAU-32A Baralt 45 days .5% of purchase price
provisions per day over 45
(<26 months)
ARN-154 Radar Beacon 30 days extension of warranty

period if not met




should be determined by an extensive economic analysis which
evaluates the potential savings to the government and also
takes into account the potential for reliability improvement.
Table 10 documents available RIW cost figures. From
the data presented it appears that the cost of RIW has been
decreasing with time, possibly because of more familiarity
with the concept. It also appears as if the Navy has generally
paid a higher percentage price for RIW than have the other
services but this may be due to the reasons stated above.
In general competitive contracts appear to have been
less costly. Of the nine contracts for which data was ob-
tained five have been or are competitive. The average per-
centage cost for these contracts is about 6%. The cost of
the four sole source contracts is &out 17%. The Nay has
negotiated all four of the sole source contracts and one
competitive contract. While all Air Force and Army contracts

have been competitive.

H. MTBF IMPROVEMENT

All RIW contracts for which data is available have re-
sulted in reliability growth or improvement over replaced
systems, expressed as an increase of MTBF. The increases
have ranged from 30% to almost 200%, Table 1l. Under the
long term RIW contracts the contractors have used no cost
ECP's to effect the increase in reliability for the AJB-3
gyro and the A24G-27 gyro. Although ABEX has originated 7

no cost ECP's to the F-14 hydraulic pump, insufficient data
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Item

AJB-3 gyro
(1st contract)

AJB-3 gyro
(2nd contract)

| APN-194 Radalt
(1st contract)

F-14 Hydraulic Pump

A24G-27 gyro

INS Carousel IV

AN/ARN 123VOR

AN/ARN 118 Tacan

APN 154 Radar Beacon

APN 194 Rad Alt
(2nd contract)

Table 11. MTBF Improvement

MTBF improved from 400 hrs to 520 hrs
no date

Replaced APN 141 which had MTBF of
50 hrs. MTBF achieved 450 hour

7 no cost ECP's originated, not
sufficient data for evaluation of
reliability improvement

MTBF over 1200 hours for warranted
gyro vice 749 hours for unwarranted
unit

MTBF commercial unit was 1100 hrs
MTBF of USAF unit was 2208 hrs

No data yet, commercial unit has
MTBF 1000 hrs. MTBF guarantee
value - 700 hrs

Replaces AN/ARN-21/52/65/72 with MTBF's
hour

MTBF guarantee value - 800 hrs

MTBF improved from 534 hrs to 2025 hrs

Honeywell proposes to increase
MTBEF from 480 — LL1L0hEs




is available to determine reliability improvement. The
dramatic increases in the MTBF's of the INS Carousel IV
and the APN 154 Radar Beacon, both short term contracts,
were the result of changes incorrcrated in the production
of the units rather than any changes made in the units

after they were deployed.

I. RELATIONSHIP BETWEEN CONTRACTOR RISK AND RIW PRICE

If new equipment, with no field failure data, provides
the greatest monetary risk for the contractor, this risk
should be reflected in the RIW price and in the contract
exclusions. Data for the eight long term RIW contracts does
not substantiate this assumption. The two most expensive
(calculated on a percentage basis) RIW contracts have been
for overhaul contracts where extensive field failure and
repair cost data was available. The broadest warranty to
date, for the F-14 hydraulic pump had a high percentage
cost but also had the shortest turnaround period. The use
of a MTBF guarantee in the AN/ARN 118 Tacan and AN/ARN 123
VOR contracts did not appear to raise the cost of these
warranties to a high level. The F-16 proposal shows that
using an MTBF guarantee would raise the price of the warranty
by 12% to 93?2 depending on the component warranted which
indicates that a MTBF guarantee is more costly than a
straight RIW. Warranty contracts for the "riskier" equipment
also contain more penalty provisions with regard to |

turnaround time (Table 12).
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Although pricing data concerning the short term RIW
contracts (Table 13) is lacking, there seem to be no par-
ticular differences in exclusions or penalties between the

"high" and "low" risk equipment.

J. COMPETITION

RIW contracts that have been competitive have been
negotiated for a lower percentage cost than those that have
been the result of a sole source negotiation. Of the nine
contracts for which data was obtained four have been sole
source and five have been competitive. The average percen-
tage price of a sole source contract has been over 17%
while the average percentage price of a competitive contract
has been 5.8%, Table 14. The Navy has been the only service
to apply sole source RIW contracts, it has also payed a

higher percentage cost for warranties.

K. TRENDS IN RIW CONTRACTING

The DDR&E and OSD (I&L) memo of August 1974 establishing
guidelines for RIW seems to have stimulated the use of RIW
(Table 15). All RIW contracts since 1974 have been for long
(4 years or greater) time periods. The Air Force, in par-
ticular, has attempted to apply the technique to new procure-
ments. The contracts for the ARN-118 Tacan and the proposed
contract for F-16 components are applications which offer
the maximum benefits to the government. The F-16 contract
is the most significant potential application of RIW to

date. The avionic subsystems covered by a RIW option
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Table 13. Contractor Risk; Short Term RIW Contracts

Risk Price Equipment
High 7% APN-194 Radalt

(1st contract)

————— . —— . T — T 1

B Si% INS Carousel
Iv
? APN 154 Radar
Beacon
? AAU-3A Baralt
Low 2 ARN 99V Q
Receiver

g

Turnaround Time,
Penalties

45 day TAT with
penalty

MTBF guarantee
with penalty

30 day TAT with
penalty

45 TAT with
penalty

60 day TAT




Table 14: Competitive - Sole Source
Contracts by Service

Long Term (>4 years) RIW Contracts

Item % Price Type Service
AJB-3 Gyro 33% Sole Source USN
(1st contract)

AJB-3 Gyro 16.7% Sole Source USN
(2nd contract)

F-14 Hydraulic l6% Sole Source USN
Pump

APN-194 Padar 3% (est.) Sole Source USN
Altimeter

(2nd contract)

Average Sole Source 17.2%

A24G-27 Gyro Te3% Competitive USAF
F-16 Components 4-10% (RIW) Competitive USAF
AN/ARN 118 Tacan 4.8% Competitive USAF
AN/ARN 123 VOR 26 1'% Competitive USA

o

Average Competitive 5.8%




Table 15. RIW Contracts by Year

Year Ttem VWarranty Type Service
Period Contract
1967 AJB-3 Gyro 5 yr overhaul USN
1969 A24G-27 Gyro 5 yr New Procurement USAF
: existing equipment
1972 APN 154 26 mos. new procurement USN
existing equipment
APN 194 2 yr new procurement USN
Radalt state of art
improvement
INS Carousel 1 yr new procurement USAF
IV(ZL) commercial
equipment
1973 ARN 99V (O 2 yr new procurement USN
Receiver existing equipment
F-14 hydraulic 6 yr new procurement UsN
pump state of art
improvement
AJB-3 gyro 6 yr overhaul USN
1974 AAU-32A Paralt 2 yx new procurement USN
(prior to) existing equipment

DDR&E & OSD (I&L) Memorandum on RIW

1975 AN/ARN 118 5 Vi new procurement USAF
pacan state of art
g improvement
ARN 123 VOR/ 4 yr new procurement Usa
(1) comercial equipment
I1S
1976 APN-194 Radalt 5 3y overhaul USN
F-16 components(z) 4 yr new procurement USAF
(proposed) mix of systems

1) Includes MIBF guarantee

(2) Includes RIW option and RIW/MTEF guarantee option




represent the major cost-maintenance items in the program.

This is also the first attempt to warrant complete sub-
systems as previous warranties have covered individual

"black boxes" only. The Army's first attempt at applying

the RIW concept, the AN/ARN 123 VOR/ILS is a middle of the
road approach. The Bendix VOR ié a standard commercial

item that has been widely used in civilian aviation and has
demonstrated a MTBF in excess of 1000 hours in that environ-
ment [Ref. 22]. Meeting the guaranteed MTBF value of 700
hours after three years does not appear to present much

risk to the contractor as represented by the low (2.7%)
annual maintenance cost. The contract does provide insurance
to the Army, however. Whether this is cost effective remains
to be determined. Of the three services, the Navy seems to
have taken the least risky apprcach to RIW contracting.
Although the RIW for the F-14 hydraulic pump was an ambi-
tious contract representing a state of art improvement over
existing hydraulic pumps the majority of the Navy's long

term RIW contracts have applied to the overhaul of existing
equipment. Although the F-18 and LAMPS programs are con-
sidering the use of RIW both proposals have left it to the

contractor to determine RIW candidates [Ref. 22].

L. COST EFFECTIVENESS OF RIW
To date only one completed RIW contract (the 1967 USN
contract with LSI for maintenance of 800 gyroscopes) has

provided comprehensive data concerning cost effectiveness.

B




During the initial economic analysis LSI projected a
$780,000 cost savings for the Navy over the five year
warranty period. - This savings was based on reducing the

maintenance cost of the warranted gyroscopes by 65¢ an hour.

A total of 1.2 million operating hours was predicted over the
warranty period [Ref. 26]. The cost savings were to accrue due

to a 30% increase in MTBF over the five year pericd. LSI

calculated that the cost per operating hour under RIW would
be $2.79 which amounted to a $3.35 million fixed cost for the
contract. The operating cost for unwarranted gyroscopes
was $3.44 per hour or $4.13 million. The difference between
the two figures ($4.13 - $3.35 million) represented the
potential savings to the Navy. The minimum cost of the
contract, was based on inducting 800 new configuration
gyroscopes. In actuality a mixture of old and new units
were inducted raising the contract cost to $3.766 million.
The contract, as mentioned previously, was at fixed
cost and based on a total of 1.2 million operating hours.
During the five year warranty period the Navy achieved
only 85 percent of this operating hour total which had the
effect of raising the operating cost per hour. Operating
hours were less than projected due to a decrease in actual
flight hours and a difference between the projected ground
to air ratio (1.63) and the actual ratio experienced (1.47).

Based on the reduced operating hour figure the Navy only

broke even under this contract [Ref. 26]. A potentially




large savings may accrue to the Navy in the future because
of the increase in reliability of the warranted gyros.
These savings will be in the form of reduced repair costs
and a reduction in the number of space gyroscopes required

to support the installed units, however, actual data to

evaluate these savings is not available at this time.




IV. CONCLUSIONS

Since the majority of long term RIW contracts have not
completed their warranty periods, final evaluation data is
facking. OQuestions concerning cost savings to the government
and profits to industry must wait for this data before they
can be answered. Nevertheless, several conclusions can be
drawn from the data that is available. RIW contracts have
been used in the procurement of new equipment that has
incorporated state of the art improvements over the old
equipment that it was replacing as well as to overhaul
contracts that have sought to improve the reliability of
equipment already in the field.

The DDR&E and OSD(I&L) memorandum of 1974 urging the
trial use of RIW seems to have achieved this objective.

The Air Force, in particular, has negotiated an ambitious
warranty contract for the AN/ARN-118 Tacan and is attempting
to apply RIW in the procurement of the F-~16 fighter. The
Army has recently entered into a long term RIW contract for
the procurement of new navigation equipment. The Navy's
recent contract for the APN-194 Radar Altimeter represents
& more conservative contract, however, the Requests for
Proposals for the F-18 fighter and the LAMP's contain RIW
provisions.

In all cases for which data is available the inclusion

of a RIW provision in a contract has resulted in MTBF
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improvement. The question of cost effectiveness, however,
remains unanswered. The first Navy-LSI overhaul contract
for the AJB-3 gyro resulted in a 30% increase in MTBF and a
reduction in maintenance cost of 20% per unit. The Navy,
however, did not realize the potential cost savings from the
contract because of a decrease in operating hours which
resulted in fewer failures and fewer repairs. Data from
other contracts is lacking.

Several short term, 26 month or less, contracts that
contained RIW clauses, have resulted in large MTBF improve-
ments. Since these contracts are basically maintenance
service contracts in that the short term of the warranty
does not make no cost ECP's cost effective for the contractor,
the large improvement in MTBF came from improvements incor-
porated in the equipment during design and production. The
contractor was given the incentive to make these improvements
since he could raise his profits by lowering the number of
repairs he would make during the wa.ranty period. By
placing a larger emphasis on reliability and strictly en-
forcing reliability design specifications the same results
could be obtained without the use of a RIW provision.

Such an approach might prove less cumbersome and be more
cost effective.

One major advantage of RIW is that it provides the
contractor with timely and accurate data concerning the

reliability of his equipment under field conaitions. This




enables him to isolate the weak points in his equipment

and correct them. This will also help him in any follow-

on designs since he gets first hand experience with the
operating environment. Another approach that provides this
type of information is comparison of Target Logistic Support
Cost to Measured Logistic Support Cost, one of the options
in the F-16 contract. The total cost of this option is

less than 50% the cost of the RIW option and less than 30%
of the RIW with MTBF guarantee option. Although this option
does not provide the contractor with an incentive to improve
reliability over a long term period, it does provide for

an incentive to keep logistic support costs low which
translates to a high initial reliability.

Since all RIW contracts are for a specified operating
hour or calendar time period the maximum cost savings to
the government occur only when this operating time is
achieved. An actual utilization rate below that projected
will, at some point, make the RIW more expensive than
organic maintenance.

In using RIW, the reliability of the entire weapons
system must therefore be considered. 1In some cases, par-
ticularly with new weapons systems, it may be more advan-
tageous to cover a wide variety of systems under RIW to
insure an overall high reliability. An example of this

type of application is the proposed F-16 application.
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ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

AR a7/
INSTALLATIONS AND LOGISTICS 14 August 1974

MEMORANDUM FOR The Assistant Secretary of the Army (Installations

and Logistics)

The Assistant Secretary of the Navy (Installations
and Logistics) »

= I The Assistant Secretary of the Air Force (Installations

and Logisties)

The Assistant Secretary of the Army (Research and
Development)

The Assistant Secretary of the Navy (Research and
Development)

The Assistant Secretary of the Air Force (Research
and Development)

SUBJECT: Trial Use of Reliability Improvement Warranties in the
Acquisition Process of Electronic Systems/Equipments -
ACTION MEMORANDUM

Reference: (a) ASD(1&L) Memo to Secretaries of the Military Departments
dated 1/ August 1973: Subject: Trial Use of Warranties, etc.

As part of the Department of Defense's efforts to reduce costs and improve
operational reliability of electronic systems and equipments, reference (a)
requested that a trial application of warranties (now called Reliability
Improvement Warranties (RIW)) be utilized in the acquisition process to
help determine the scope and benefits that RIWs may have for the Dob.
The objective of a RIW is to motivate and provide an incentive to contrac-
tors to design and produce equipment which will have low failure rates and
low repair costs during field/operational use. This rechnique attempts,
through the use of contracting agreements (which extend for several vears
after Government acceptance of the equipment) to provide an incentive
repair costs in order to maximize their profits. Thus, the intent of the

RIW contracting technique is to realize improved operational reliability
and maintainability of DoD systems and ecquipments for each additional
dollar that the contractor uses. For these reasons, a RIW is not a main-
tenance contract and therefore should not be used for this purpose.

el e s
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* . As aresult of reference (a), a Reliability Im'provemcnt Warranty Committee
was established to prepare a detinite OSD policy with regard to the
application of RIWs in the procurement process. The committee member-

ship includes representatives from the Office of the Assistant Secretary
of Defense (Installations and Louyistics), the Office of the Director, Defense
Rescarch and Engineering and the Military Departments. Valuable inputs
have been prouvided by each committec merber plus contributions by
representatives from the Office of the Assistant Secretary of Defense
(Comptroller) and the Office of the General Counsel. Mr. Donald F.
Spencer from the Office of the Assistant Secretary of Defense (Installations

: and Logistics) has functioned as the Chairman of the Committee. The

commitlce completed the RIW CGuidelinzs on 12 July 1974, Included in

the Guidelines are a RIVW detivcion and scope, tne xIVW application criteria,

§ the spccial funding requiremnents, the esscntial elements in a RIW contract

| clause, the RIW evaluation appreach, and the potential benefits which may

‘ , result from the use of a RIW, Thus ,» the Guidelines,_ enclosed heret

are available for immediate use on a trial basis and should aid in d¢ dCer"'lln-
s : ing whether potential cccnomic and reliability benefits do, in fact, result.
Therefore, the Military Departments are now requested to undertake a
trial use of RIWs in a numnber of clectronic system/equipment programs.
These prograras should be identificd and their planned intended use of a
RIW reported to the Ofiice of the Ascistant Secretary of Defense (1%:1)
WI {Attn: Mr. Donald ¥. Spenczr) which will continue to function as the
OSD coordinator for RIW activity.
1
'
To realize the maximum potential from the use of RIWs, it is important
not only to identify the yood results but also to identify the problem areas
go that the latter ¢an be factored in and corrected in the Gu).dg_l‘m_s.
Particular attention shoro'd bhe given to the collection of data so that
accurate evaluation can = m3de of each program, It is requested that
quarterly status reports no submitted on the candidate systems.

Hon. Arthur I. Mendolia Hon, I\Aah olm R, C,urrxc
Asgsistant Sccretary of Defense Director, Defense Research
(Installations and Logistics) and Enpincering
8 ) B 5
Enclosure: X

RIW Guidelines
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RELIABILITY IMPROVIEMENT WARRANTY GUIDELINES

D e ——

) DEFINITION AND SCOPE

One of the most significant items of continuing concern to the Department

of Defense is the nced for improved reliability and maintainability 1/ of our

weapon systerms' equipment.

.
A contractual technique used in the comimercial environment and currently

g being uti)i';c«:d on a trial basis within the DoD as a mcans of implemcanting
such improvcements is the Reliability Improvermnent Warranty, or RIW (zlso
previously kncwn as a "Failure Free'" or "Standard" Warranty). The
objcective ;n’ a RTW is to motivate and provide an incentive to contraciors to

design and produce equipraent which will have a Jow failure rate as well ac

low repair costs, after failure due to field/operational use, Furthermore,

this technigue attempts, through the usc of coatractual agreements (wili:re

period of serformance extends over several yecars), to provide an iacentive

for contractors to improve the reliability of their equipment and to radoce
repair costs during the period of warranty coverage in order to maxirnize
their profits,
It should be noted that a R.IW is not a maintcnance contrect ard docs not
require that the centractor provide routine periodic upkeep, regalaticons,
.

adjusting, cleoring or cther norinat upkeep. A RIW also docs not cover

' i R

1/ "Waintaivebidiny' refers (o a design feature of a2 system, subsystem,
cyuipnient or compoaent which connotes that the item is sub’voet o
. being repatred aned aintained tn an established enavironmeat, under
glciivert avg s Ve c e el nviaene . el etkevn el tnne onel east et Tan e
\ ) v ¢
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cormponents of a warranted itemn which are expected to need replacement
under normal use during the term of the warranty (such as filters, light

bulbs, ctc). Such items may be provided for by scparate provisions in

“the ¢ontract censistent with current laws and regulations, but they shall

not be included in the RIW provicion. In general, a RIW will provide for

the repair or replacement of failed units as well as agreed to no cost

engincering changes and the calibration, adjustment and testing associated

therewith.

The Armed Services Procurement Regulation (ASPR) states that a
warranty clause gives the Gevernment a contractual right to assert
claims rcgarding the deficiency of supplics or services furnished, not-
withstanding any other contractual provisions pertaining to acceptance by
the Government, Such a cleuse allows the Government additional time afted
acceptance of these supplics or services in which to assert a right to

[ ame——

correction of the deficiencies or defects, re-perforrmance, ‘an cquitabl

adjustmcnt in the contract price, or other remedics. This additional

period of time may begin at the time of ddl\'or), or at the occurrence of

+ \ N e S
\.(" g 7
o3 [ . a specificd cvent, acd may run for a given number of days or months or
‘\“' s GRS A S S i
Ng
. until occurrence of am»..wl s,,ccifioc‘: cvent., The intent of such a cleusc
y b et e o S T el %
I

is "buycer protection' from non-conforrming matcrials or poor workmiansiip

 The RIW poes Leyond this conventional concept of warranty.
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The esscnce of the RIV philoscphy is that during the period ef the
L] .

warranty coverage, for a fixed price, contractors will be encouraged

to improve the reliability and to reduce the repair costs of the equipment

f through the mechanism of "no-cost" (to the Government) Engineering Change

Proposals (ECPs). These ECPs shall be consistent with Govérnment

procedu;es to preserve Configuration Control. Crce a fixed priceis

established for the warranty, the actual profit realized by the contractor

i8 dependent upon the equipment's r.eliability and meaintainability in service

use, plus any improvemecnts that he can make in its re.liability and main-

tainability so as to kcep the number and cost of repairs as low as possible.

A RIW results in the contractor focusing his attention on his reliability

and maintainability efforts, since through such a program he car obtain

grecater profit., Thus, a RIW bccoines a contracting technique by which

the Government derives the benefits of improved reliadbility and main-

tainability for each additional dollar that the contractor earns. The above |

features therefore distingvich a RIW from the conventional warranties

described in ASPR,

: cycle. Normally, the meximun: benefit can be expected by including such

-, a RIW contract provision at thc tiime of zward of the initial production
contract for the system/oquipment. For new couipment, it will generally

be appropriate for the Governmoent to indicate {o prospective contractor =
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early in the developnient cycle that it plans to consider such 2 wearranty

provision for inclusion in the contract at the time of initial production’
approval. By so doing, contractors will be motivated to ensure that their

equipment's reliability and maintainability are given appropriate attention

at the time it is initially designed, since this could affect its subsequent

‘repair or replacement costs.

The greatest value of a RIW contract provision is expected to be realized
in the initial years of the eguipment's ficld deployment. Thus, after the
equipment's reliability and maintainability have been satisfactorily demonstrated
through ficld use, the Government .may then assess the cost effectiveness of the
RIW to determine whether to continue or to eliminate such warranty coverage,
It should be emphasized that the terms and commitments required of the
contractor, particularly for the initial warranty, should result in a rcasonable
balance between his riske and the degree of incentive needed to achieve the
primary goa! of system availabilitv. The size and sc-ope of the initizl commitmen

should be determined in consideration of the uncertainities in future support

costs and the risks involved to both contractor and government. This period

- of warranty coverage generally will continue for at least three years,

RELIABILITY IMPROVEMENT WARRANTY (RIW)
A Rcliability Jmiprovement Warranty is cefined as a provision in cither
a fixed price acquisition, or fived vrice equipment overhau) contract in

which: =




: (a) the'contractor is provided with a monetary incentive, throughout
the period of the warranty, to improve the production design and engineering
of the equipment so as to enhancge the field/operational reliability and main-'
tairzbility of the system/equipment; and

(b) the contralcl.tor agrees that, during a specified or measured period
v

of use, he will repair or replace (within a specified turnaround time) all

i equipment that fails (subject to specified exclusions if applicable).

| A fixec price for the KIW coverage should be agreed upon cduring negotiaticr
of the acquisition contract or cquipment overhaul contract. The warranty
should also be cstablished as a senarate contract line item. In the case

of formally advertised contracts, the terms of the warranty and a separately

priced contract line item must be provided for in the Invitation for Bids

RELIABILITY IMPROVEMENT WARRANTY (RIW) APPLICATION CRITERIA

Decisions for RIW application should be made as early as poésible in the
acquisition cycle. The contractor should be informed early in the design
phage that there will be warranty requirements so that he can mzke important
trade-offs. It is noted that the equipment need not meet all the criteria shown
below in order to apply a RIW., Rather, at this point in tirne the Government
should pick logical candidatecs which meet several or many of the criteria
so that furtlhier 2ssc¢ssiment can be made of the value of this technique.

The following critcria may be used for sclecting <;quipmen.'l‘as‘ potential
candidates for f’clialﬁlity Improvement Warranty coverage. 'Thc‘sc criteria
may be vsed JTor systems, suhsystems, units, s':ln:nilts, or cven modules.,

.
a. A voiarremy can be obtained at a price conmnensarate witl the conr. .
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b. Moderate to high initial support costs are involved. : ,
€. The eguipment is rez2ily transportable to permit return to the
.
vendor;l plant or, alternatively, the equipment is one for which a contractor
can..p:-ovidc for field service.
. The equipment is generally self-contained, is genereally immune

from failures induced by outside units, and has readily identifiztle failure

characteristics.

e. The e¢quipnent application in terms of expected operating time and
the use environment are known.,

f. The equipment is succeptible to being contracted for on a fixed
price type basis,

g. The contract can be structured to provide a warranty perio? of
scveral years, This should allow the contractor.sufficient time to identify
and analyze failures in order to permit reliability and maintainability
improvemcnts.

h. The equipment has a potential for both reliability growih and
reduction in repair costs. -

i. ‘Potential contractors indicate a coopcrative attitude toward
acceptance of a RIW provision and evaluation of ilts effectiveness,

jo A sufficient quantity of the equipment is to be procured to make the
RIW cost-cffective, : :

k. The cquipmient is of a cenfiguration that discourages urnauthorized
field repair, proeforably scaled and capable of contuining an-Elavsed 7 in-

.

Indicator (ET) or seme otler means of osape ¢ nirol,




—y

1. There is a rcasonable degree of assurance that there will be a

- .
high utilization of the equipment,

m. The equiprmcent is one that permits the contractor to effect no-cost

ECPs subsequent to the Governmm'ent's approval,

n, Failurc deta and the intended operational usc data can be furnished
the contractor for the proposed contractual period and updated periodically

during the term of the contract,

FUNDING OF RELIABILITY DMPROVEMENT WARRANTIES

In the past, different points of view have been expressed regarding the
Ly

funding of RIWs. Lack of clear guidance in this arca has caused difficulties
in thc use of this contractuzal techniguce. In order to provide clarification
regarding the types of funds to be uscd for procurements incorporating a RiW,
the funding policy guidelines have been authorized for use by OASY
(C(»mpt.rollcr) and Oifice of Assistunt General Counsel(FAL)., These funding
puidclines should permit the-more effective utilization of R1Ws,

a. RIWVs shall be funded from the same appropriztion as the acquisition
or-ovcrhuu} warranted (i.e., the warranty shall be paid from the procurcrncnt,
opcration and maintenrance, or RDT&K appropriation of the service or agerncy
concerncd depending on from which of the said appropriations the acquicition
o3 overhaul is funded). The RIW cost is part of the fixed price contract, «nd

paynient to the warrantor for the RIW portion shal!l not be made in a mianner
e
) .

different than payment under the remaining portion of the contract, except

that, paymicnt for the RIW mnev be delayed antil delivery or relinguisiimacrt

contro) of the et By the war rancor,
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b. In order to maintain the important distinction between a RIW and a

scrvice contract covel ing normal, periodic maintenance, the following
rcequirements must be satisfied:

(1) The RIW shall be inc']u'dod in a fixed price contract for the
acq.uisit'mn or overhaul of an item cr items,

_(ii) The warranty period on cach itemn shall begin after manufacture
or overhaul, upon delivery or relinquishinent of control of the item by the
warrantor. =

(iii) The RIW shall require the warraotor to repair or replace the

warrantced item vpon failure.
(iv) The RIW shall not include reqguirements for the warrantor to

srovide normal unliceyp, clecaning, adjusting, regulating or cther periodic
1 f) o & o 3

maintenance which would be required without respect to failure.

(v) The RIW shall exclude componcnts of the warranted itera which une

normal circumstances will require 1eplacement before the expiration of ¢

warranty (such
for by scparate provisions in the contract consistent witlhy current laws and

regulations, but they shall not be included in the RIW provision.

ENTIAL ELEMENTS IN RIW CLAUSE

Because RIW provisions must be tailored to the item sciected, a standar
p ¢

{I- e

as filtere, light bulbs, ete.). Such iteins niay be provided

RIW clause is not feasible. However, the following is a list of thcsce essenti;

ull

clements which normally should be considered for inclusion in such a c)auos.

bl
i

\
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1 STATE

MENT OF CONTRACT WARRANTY

- '

a. TEKM . State leagth of time warranty will be in effect. This should

cover usage (operating hours)and/or calendar time (gencially three years

or longer).

b. OBJECTIVE/SCOPI: State the primary objective of the warranty,

i.e., to motivate the contractor to design and produce equipment which 1s more

rcliable and Jess costly to repair than at present.  If there is to be a
specified reliability requirement, this should be clearly set forth in the
contract,
c. FAILURE: State what constitules a feilure which will require the
] : : : i Ay
contractor to repair or replace a failed item, at his option, at no change
in contract price.

d. ENCLUSIONG: Stale what conditions {e.g. atems loztor dameged

=)

to fire, explosion, clc.) and actions associated with repairs (e. g. packing
r . &l 5 o

shipping, ete.) are specifically excludec under the warranty.

e. SHIPPING COSTS: State if contractor or Government pays for expenat

of returning failed units to contractor.

f. PRICI: Indicate a scparate price for warreantly coveragce and for th
basic unit procurced in order to meke it possible to determince the cost to
the Governmont of the RIV,

II. CONTRACTOR OBLIGATION .

C

a, WARDAXNTY MARITNGS.,  Require contractor to cause prominent disnl.

of pertinet information on snrface of unit, showing that item i1s warranted,

warvanty verod, actions to take 17 anil fails daring warvanty paris
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i
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b. TURNAROUND TIME: Sizte turnaround time required by the contract

and contractual adjustinents or other considcrations, as appropriate, to be g
exacted if the contractor exceeds the.number of days so specified. A contract
furrzround time should be deflined as date unit js received by contractor for
repair, to date unit {s repzired and shipped by contractor to Gover'nment.

c. RECORDS: Require contractor to maintain records by serial number

for each unit under warranty and to make such records available to the Government

upon request,

111, GOVERNMENT OBLIGATION:

a. CONTAINERS: Indicate whether or not the Govemment will supply specizal
|

containers for reshipment of units to and from their destinations for the life of

the warranty.,

b. NO-COST MODIFICATIONS: State procedures for submittal of contractor
{nitiated no-cost ECPs designed to improve the unit's reliability //maintainability.

The contractor should be advised that such ECPs will be subject to the Government'

approval,

IV. MISCELLANEOUS

a. DISPECTION: State the extent of both Government and contractor inspectic:

to e required.

b. DISPOSITION: State that each unit returned, that is not considered rencir-

atl~, shall be disposed of by the contractor as dirccted b.y the Ad;*.hn‘nst.ra‘.ing
C racting Clficer (ACO). Also, indicate the marnner of disposition of the unuscd
f the vworranty for any anit sehiccted to an eacluded failure or that, upon

the ACO, s devlared Jost,

1




y c. NOTIFICATION: Indicate the requirem :nt for both the contractor and
the Goveranment to notify cach other, within a specified time, of any deficiency
discovered in a unit,

d. .UNVERIFIED FAILURES: State whether or not the contractor will be

compensated for the cost of testing items returned to him under the warranty 5
. ’
% Tor which no discrepancy is found.
e. ADTUSTMENTS: Indicate under what circumstances, if any, the Govern.

ment is authorized to make adjustments to units under warranty.

V. DATA REQUIREMENTS

a. WARRANTY DATA: The contractor will be requilred to establish and
maintain adata system capable of providing a repair record of each unit,
analysis of unit failure, number of items returncd, turnaround and pipeline

time of unit returned, remaining warranty coverage, etc.

b. GOVERNMENT DEVELOPED DATA. The Government shall be required
to provide in a timely manner, available Government generated operatior. and
maintenance data generated on the cquipment,

DETERMINATION OF COST EFFECTIVENESS OF USE OF A RELIABILITY

IMPROVEM ENT WARRANTY

The benefits to be derived {rom usc of a RIW provision should be related to
the cost thereof to the Government as well as system reliability and availability,

. . ' L
In the case of aew systems and equipment entering the Governmeht inventory

which are not similar to existing cquipinent, the Government will have no direct |
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experience with such items for a bascline cost. Therefore, to compute bencfits

versus warranty cost, in the above instancc, may require jucgment on the part
’

of the Government,

In general, a cost analysis should be performed for each proposed warranty

application, upon receipt of the contractor's proposal, in order to determine
whether or not use of a RIW would be cost effective. Such an analysis should
investigate the relative cost of the RIW and non RIW situations (inciuding ECPs)
and examine the cost of varying time pvrxods;. The use of 2 RIW provision will
gcnerally.invol\'e additional costs over the acquisition cost. These costs must
be compared with "in house'" Government costs to perform repairs and make
equivalent reliatility improvements,

The decision to accept or rcject a RIW provision must, therefore, be
based in part on the support costs the Government would incur if the equipment
were purchased without a RIW. The Goverrment support organization would
bave to provide a cost estimate t‘o do the things that the contractor would do
under the RIW,

In order to inake an accept/reject decision as to usc of 2 RIW provision,
the actual price proposed by the contractor for the RIW must be known. It is
thcreforce important that the contractor be required to separately price the RIW
provision sothbat a comparison can be made with the Government estiinate,

PRLIARLITY 1M PROVIMENT WARRANTY EVALUATION APPROACH

In evaluating the cfiectiver.ess of the RIW approach from a cost and perform.:-

vicwpoint, it ic ersentiad that cccurate datn be pathored on field reliability and




-

utilization plus maintenance actions and that the contractor be cooperative in

A - R4

"\ reporting actions taken under the warranty. Both the Government and the

contractor must establish and maintain a data system capable of providing

information relative to warranted equipment so that a suitable evaluation can be
made, :
It would be most desirable to determine how effective the RIW approach
has been when compared with identical or similar equipment whose repair
wes accompliched by a Government rep.air facility or by separate contract;
however, ‘this may not be possible in many instances. Thus, when an item
under warranty is being px.'oduccd for the first time or, when there is no
identical or similar non-warranted equipment available foir comparison,. it
will be necessary to compute what it would have cost the Government repair
facility to do the job if there had bee®no warranty provision in the contract,
based on the failure rates actually experienced, time to repair, number of
gpares required, ete. This mecthod of comparing estimated Government repair
fzcility coste with the contract price pzid for the warranty is one of the few
mcthods avaiiable to cvaluate the relative cost of thie warranty approach where
_a control group is not present, )
In assessing whether or not the RIW approach used in a given procurement
has increased reliabilily, ecasc of maintcnance, and the service life of the
‘equipmient fromn both un acquizition and a repair and overhaul basis, we must
<4

. ensure that sufficient usage data it available under the contract to eqable'a—
proper analysic 1o be made. In other words, a sicnificant portian of the contract

warranty s be comploted, with respect to oxpencted bours, so that & definite

8O
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trc;xd has beex; established. This is especizlly important eince there is

a possibility that benefits commensurate with the price paid for the warranty
may no‘.'ma‘.erialize because of a‘reduction in the use of the eguipment under
thet ;:or.tracted for inv the warrarnty provisions.

Factors to consider in evaluating RIW results (pertaining mainly to equip-
ment for which we have opcriationdl experience) in order to make a determinatio:
e 253 benefits to the Government due to use of ¢ RIW provision are
as follows:

a. Number of operational units procured.

b. Price of basic unit as well as price paid for warranty coverage.

¢. Warranty period in months.

d. Operating bours uscd per month, as well as total program operating
hours involved.

e. The planning MTBF that the warranty was based upon, as well as the
number of returns planned on during the warranty period.

f. 1n the case of new equiprnent buys, the amount of savings estimzated in
initial Government support costs by precluding the need for such support items
as test and sapport equipment, training of Government personnel and technical
manuals. However, in determining the savings involved, care should be taler
that if the Government expects to assume suppert after the warranty expires,

A
""start up' costs should be ncluded. - ke

g. Government recurring supporl costs, sach as the cost of warranty

admiinistration, For ecample, wzatenance and supply personnel must be

86
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. / trained in handling and chipping warranted units so as not to void the 1
N terms of the warranty, Furthermore, the special data requirements

of warranty Jlauses will also require administrative action,
.

h. Number of spare units required duc to excessive contractor turn-

around time, and cost thercof to the Government.

i. Comparison of cost of orpanic repair (processing through Government

depot repair facility) of unwarranted items with repair costs for same
g |

items under warranty,

.

J. Comparison between contract price for RIW coverage (for the hours of

operation contracted for uader the warranty provisions), with the repeis

expense bascd on acquiring the same numnber of operating hours from an

unwarranied unit,

k. Compzrison of MTEBF, turnaround and pipeline time of the warrant.

items with that for unwarranted similar items and the effect thereof on

availability of equipiment to the Governiaent,

1. The extent to which any improvement in the MTBEF, turnaround and
pipeline time of the warranted cquipinent may be attribated to the RIW
contract provisions,

m. If there is a reduction in the use of the equipinent undor that contr. .
for in the warranty p!'u\'lision:;, whether or net this has resulted in benefits
not being conumensurate with the price paid for warranty covirede.

n. Any reduction in cost associated with relasation of confipuy alion

control), quality as Ve nC ".".‘l :.l'!i.e\»i)l'x feats.
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= OTHER PROCURIMIENT RAMIFIC ATIONS
* A . ¢ . . .
i 2 A princip:xl motivation for RIW is to provide an incentive for the manu-

facturer to be responsible for the field reliability (rather than laboratory
ox; bcn.ch reliability) of his equipmcent and encourage him to modify the
eqt.x‘ipmcnt as nceded to achieve reliability improvements.,

In the absence of such an incentive the government has tra—dilionally
relied on a number of specifications and standards for configuration

managcinent, quality assurance, rcliability demonstration and parts

-i and fabrication proccduares in an attempt to enforce the production of
i
' rcliable and maintainable equipraent, For ecach procurement for whick
a warranty is planncd, a revicw should be made to insure that procedurces
i and spccifications are not applied in such a manner as to increase inherent
costs or to reduce contractor opportunitics to make cost savings.
POTENTIAL EENFFITS FROM USE OF RELIADILITY RMPHOVEMEN]
. WARLANTIES
Many potential benefits to both the Governiment ana the centractor snay
rcesult from the use of RIW provisions., Somne of these benefits are as
follows:
BENEFITS TO GOVERMENT
a. Incentives and responsibility for field reliability are assigned te the
contractor.,
. - (

.

b, Greeter emphasis is placed on the life cycle cost approact.,

¢, The contractur is responsible to keep all units up to the samnc

configuration,




. : : ; :
d. There ts an increascd incentive {for the contractor to introduce

L ] . .
design/production changes that will incrcase the MTBF of the equipment

and result in reliability growth,

e. An inccntive for reduction in repair costs is provided, since any

reduction in labor hours or materials uscd in repairing equipment will

increase the contractor's profits, .
f. Minuna) initial support investment is required by the Government,

since the cortractor is to provide repair services during the warranty

k

period.

g. RIW wsage may reduce requirements for skilled military maintecnance
and support manpower.

BENEFRFITS IO CONT RACT OR

a. Increased profit potential when field MTBE is improved above prici
basc. o

b. Multi-year guarantecd business.

c. The contractor becomes more familiar with the operational reliability
and mziniainability characteristics of nis equipment, which should help biin
in ollaining follow-on contracts,

CONC]J.USJON
In conclusion, a Reliabilily Improvement Warranty is a procurenient
|

epproach which, when properly applicd, can reduce the Government's Jifc i

i

cycle costs, Inberent in the RIW conceptl is the centractor's motivation to

continuously reduce repair or replacement lifc cycle costs throash redinb g
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IHSTALLATIOHNS ALID LOGISTiTS
| : MEMORANDUM I"OR Assistant Sceretaries ol the Military Departments (RE&D)
Assistant Sccretaries of the Military Departments (

SUBJECT: Reliability Improvement Warranty (RIW) Guidelines

References: (a) ASD(1& L) Memorandam to Secrectaries of the Nilitary

Departments, dated 14 August 1974, regarding Reliability
Improvement Warranty (RIW) Guidelines.

(b)y Cecuncil of Defense and Space Industry Associations

I (CODSIA) Letter, dated 18 July 1975, regarding RIW's.

The purpose of this memorandum is to clarify and expand on DoD's current
RIW Guidelines. Your support in continuing to sec that reliability incen-

‘

tives are properly applicd to contracts is essential to reduace support costs

and iinprove field reliability. This is especially important in light of the

recent concerns expressed by industry that RIW 's mmay be inappropriately

applicd so as to pose undue risk on contractors (reference b, enclosure 2,
the issues raiscd thercin will be investigated by a recently formed
tri-Service working group).

i %

We wish to re-emphasize that the principal objective in applying RIW 's is
to incentivize contractors to design and produce reliable cquipment.
Imposition of unreasonable terms and risk on contractors will not scrve -

this objective.

1 The RIW objectives can be best achieved under a {ixed price contractual
agreement. Other incentive approaches for improving cquipment reli-
ability should be utilized when dpplication of a RIW would result in undue
risk. A rccently established "Tri-Service Reliability and Support Incen-
tives Group' will in the next four months investigate other contract incen-
tive technigues and develop guidelines for these concepts. Your support

of this group's cfforts is requested.

91 Attachment 1




Twe major criteria for the application of RIW s ar: that: {1} the field
reliability, costs to support the cquipmeont, and pet: atial for reliability
growth will be rceasonably proedictable at the time the flem fuied price
bid is mwade, and (2) the terns of the RIW be tailoscd so thad (he rewards

and risks to both industry and the governsent are ncceptable. Thess

criteria are discusscd in enclosure 1.

The above criteria should be dissciinated as a claxitication and cxpain-
sion to the current RIW guidelines, Procuring ages cies should be

d instructed to apply the two preceding critoria, IFor each RIW application
# an in(f\-pcndc;\?. analy sis should be performed to det. ranine that contractor
bids are reasonable and that there is a proper balince between potentinl
f rewards and risks.
|
Proper application of the above guidelines will contribute to the wider
‘ use of warranties on a sound basis.
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APPLICATION O RIW s ; l
|

]\MJO)‘ CRITERIA for a.ppllc. ition of 1I\V's arc:

l. Ficld reliability, costs to support the equipment, and potcnim‘

for reliability growth will be Jrﬂsonubl) predictable at the time the firm

fixed price bid is made.

2. Terms <f the RIW be tailored so that the rewards and risks to
both industry and the government arc accc k).L.ch.

For RIW application to have maximum affect, contractors should be
told carly in development that a warranty is anticipated. It is desirable
to elicit a warranty quote during the competitive phase in order to get a
reasonable price. This raises the problem thc.t the quole may be solicited
prior to the completion of development jfesting and with associated
uncertaintics. As a general rule, the price quote should be solicited as
late in the program as possible, under competition, and consistent with
the nceds for test data associated with each program.

There are a number of criteria which should be satisfied for a pro-

gram to be selected for RIW application, examples of which are contained
.in the current RTW guidelines. A major criteria which should be emphasized

is rcasonable risk to industry as well as to the governrment. Such is
significantly influenced; (1) by whether the equipment is cvolutionary, (2)
by the availz-bil't) -of test data (at the time of bid) on vwhich to basc cost
and rclu.blht) estimates. and (3) by the ability of the government to
provide the contractors with reasonable projections of mission, environ-
ment, and expected utilization.

Application of RIW's does not have to be limited to procurcments that
arec mercly a repackaging of previously ficlded equipment. It can be
applied to any new cquipment, cven if the design utilizes new technology
and there is rio previous field expericnce. What is important is that
adequate devcelopment time and testing be scheduled to suppert reasonable
cost and reliability estimates, at the time the firm fixed price bid is made.

For any RIW application, considerable latitude cexists in tailoring the
tecrms and conditions to the uncertaintics. For cxample, the reliability
guarantce can be tailored; turn-around time requircments can be variced;
exclusions can be adjusted to fit the situation; and the initial commitment
can be limited to the initial production buy. In general, the greater the
uncertainties the less stringent would be the warranty terms. In no casc,
however, should terms be tailored to such an extent that the RIW objective
of improved ficld reliability and reduced support cosls arc no longer,
incentivized.

g Yoelosure )
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APPENDIX B

CODSIA REPORT
TO
Brig/Gen. Dewey K. K. Lowe
Director of Procurement Policy,
DCS/Systems & Logistics, Hq. USAF
ON

"RELIABILITY IMPROVEMENT WANRANTY - KEY ISSURS"

April 23, 1976
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A. VWhen Should Riv Be Applicd?

In addressing the question of “when" RIW should be applicd, consfderation
must at the same time be piven to “how'" [t should be applied, and also
to pervtinent backpround and histordcal factors relating to reliabalaty,
from the laboratory and ficld usage vantage points. Fundamentals of
contractor and government yisk must also be addressed.
0 Backypr ound

Industry is keenly avare of, and guite sympathetic with, the USAV
need for improved field reliability and feels that one route to the
achicvement of that goal may be a properly applied RIW program. The
current change in emphasis from “performance at aluwost any cost" to
a desive for a proper balance of performance, unit production cost,
reliability, maintainability, and availability is also well recopnized

ﬂv and applaunded. 1n achieving this balanced emphasis on reliability and
] . - " -
4 lover operating costs the USAF has felt the necessity to provide an

e

carly incentive which will help insure proper emphasis on lower operat g™
cost (iL.e., reliability and maintainability) during the ceritical design  /
and development period. Tt is during this period that the greatest

impact on eventual field reliability will be realized. The problem of
high operating cost and associated low availability resulting from poo
field veliability and maintainability is not new.

WVhile it is true that performance has been the overrviding factor
in forncr years, the reliability question was nolt entirely ignored. T
initinl approach was to specify a rveguived MIBE in the procurcment s
Laboratory tests in a benipgn environment were carriced out to demonsty o
that the specified reliability had been achieved. Later an attompl wa
made to simulate the ambicut envivonment during these laboratory teat .,
and finally, reliability growth testing was instituted during the Taborva-
tory reliability test cycle. That these techniques did not achicve '
desired results in the ficld is evidenced by the chart on page 10. I'hi

chart plots the reliability achieved in the field against the spesif b
reliability for ten different tactical radars in as many varicties ol
airvcraft. All of the various previously discussed technigues for o ATy
reliability in the laboratory are represented in this sample. Ty NS
the laboratery tests approximated the specifications before commitmon:

to full scale production were made. 1t is, therefore, obviows Cha
techniques did not solve the real problem of reliability in the fiel

There Is 14ttle doubt that the USAYF faces a real problem if i
of reversing thais trend of low field veliability and resultant el
opey:at g wd madntenance cost is not found. According to higil

9 qualificd Pob sources, fifteen years apo 504 of the USAF budpot w

: expe ded on iuvestment din new cequipment and 50% on O&M and pay. !

1 JOZ ks pent on investment and 707 on O&M and pay. Unless thi !
is reversed, the consequences to the USAF, industyy, and the nat

be indecd servious.,

Il 115AL lendre to introdudd the RIW concept (;\lili‘ CAT 1Y
deve lopment eycle of a program and thereby provide the incentiv
95
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the contvgetor to conslider field vel ity t least an equal

footing with unlt production o perfor dfce is quite under-
standablce. CODSTA aprees, and patent differences of opinion
relate only to the teslnical ' o and mtractual Implementation e
by dhich this objective 15 Ls CCon shed.
,
© Reason: vs., YPraditional Relfability
Teut M T o oy ki vy M e
;v' todo ot th Pequirement for Firm Fixed Price (Fy1)
¥ y RIU Quot apf production articles prior to couwpletion
-';/ / o i an wan=sound procurement practice for both
his ! ! Ut i1 the hardware is tested in an opcera
PR A ‘ f THRL} with.typical operational users, and in all pl 1
1‘; chi ¥ otforms, cte., reliability (the basis for a good RIVG )
, ! not “poanenably ) lictable".
’ / i . ' SOl i - i
1 ) copecially true in today's technolopical engironmeni vhere
very rApid cheyfpes are the order of the day. In the agfonics arcna
for efample, we have, in the last 15 years, progress from darpgsly
thergionic devices to diserete solid state techaoldgy -Il)ﬂ( o to dntes
yln#.d circuitry. Intcgrated circuits themselves have rapidly ponc ;/ ‘
s 31.';'..1 ratho) imple devices to mediuvm scale integration, and on to ' //'
7 1gvpe scale integration. Meanwhile system concepts have changed from
;i dilizing larpely analdf interfaces to today's reliande on digifal LA

v‘”"l‘!ll(‘li 1S . £ /

A1l of fhis techeological advancement appears to be moving in
the right divection to greatly improve reliability ever that of carliem
gencration cquipment and the reliability predictors are postulating
this te be the case. Caution is urged, however, simee in the past
yeliability predictions have seldom if ever matched ficld reliability
numbers, even where similar teclinology has been previously ficlded.
The accuracy of the predictions is even move questignable vhen the
technolopy involved has not had the benefit of a valid comparison
between actual ficld results and prediction.

When the concept of reliability growth testing was concefved (i.e.,
the texst fiv-test-fiz philosophy) it was advanced as a means of arviving
at a hiph Tevel of reliability during the development cycle; a level
which would trimslate inte field reliability with 1ittle or no de-
gradation,  Actual vield cxpericence has not borne out these optimictic
cxpectations.,

One tactical radar, for c¢xample, was subjected to the type of testing
outlincd above for a total of 8484 Lours in the factory. Under thig

testdng which involved some 54 systems, an MIBF of 161 hours was achicved

at the 902 confidence level, It should be noted that these tests woere
conducted in a MIL-STD 781 environment,




rd
;

<y Scveral years later, these same radars exhibited a reliability

s# of only 20 MFULE (Mcan 1Lyt Hour Betwecen Failurc) on onc type of

i alrevaflt and 33 MEUBY on another type of alrcraft according to USAL
6671 dll-l collection system. This represents a degradation of about
A to over the laboratory test results which illustratesthe uncer-
tllnly involved in predicting {field MTBF based on ldb’)’;dlt)l] restults

r /

'Hui’:, e¢xample should not be taken as a condep¥ation of e relia
growth test philosophy however, since this sys;/m exhibited a 11
reliability about 3 times that of similar sygfems which had not |
throuph this experience. //

e

This example is not an isloated cA86¢.  Anothicr conte
tactical rad.o which received wuch t/.,ﬁl,nlms;i:- on-relfahilit
development , ancluding reliability growth testing, apa
a degradation of about 4 to 1 fvom lab to field O b |
been noted where degradation g6 high as A5 to 1 hav gt lenced.

3
‘ff should be obviousg thierefore, that a Ff { prior to
{11 scale development g& inordingdely risky ¢ FFP RIW 7
goal baseds on ].llmxy ry testing and prior o at lonal testing //
is not & viable algfrnative.

While vl’lw"j/l in prod | perational MTBLEAZ(the /
basis for a i/ : s cevtail cat ot newly develogfd cquip- £
ment , a spftantial Nk i t i) t when equipnent . igf s iuply" 7 7
Acdes ip iy repack, or ev ¢d In a djf’(l(l.l,'(’ o of vt r
Redesi “kapging Itictently alter cmff JNhg, vibg i
and 1_'2,"- peyaton ment , ete., In sug u ‘A way 4 ”

AR S0 g the equipment f}/fm one ®yoe of vehicly / .
A0 anot hy 4 agonument and apprec mbiy affect the re- /-
& liabil if%. v .
i An obvion ple wonld be the use of 66-1 data taken on
gation system fuoo transport aireraft and using it to predic) -
reliability of that same system in a fighter aircraft. Il//‘ 1 L b
stated that the 66-1 data in itself is subject Lo some (K / “as an

accurate measmre of field reliability since its \'.lllh"‘ afd Y accuracy

fected by such factors as retest OKs, conseque w7 faifuros,
lacl of good failure mode data, and op(-rdl.nr —and-maiatenanco- induced
failures resulting from the inexpericnce of organic field waint o
tear and/ory operator-users.

are al

15,

In addressing the general subject of risks involvedsuvith
concept, it is a fact that very little actual experience exist in tl
use of RIW by the military., Tt appears that only two USAP projo I
provided some Jimited expericnce,

It would appear that with the scant amount of RIW exporicice ot hoand,
it would be well to proceed slowly and cautfously on RIW unta! o laveer
data base is available,




In summary, she USAF motivated by va. d'cowccrns wnva prefer s

an early industry comfitmént te’ RIMN.  Ipfusgsy understands this pre- P4 p

ference but fears the risk ipolved ipgfcaCh a commitment, as L)(Lplxxiyi/

by several recent significent procur€pent implementations. Happl]; T
however, we believe this,- 'SAF/ié}»ﬁtLy dichotomy can be resolved ¢ the“ i = : =
satisfactlon of both partied by ontractual technique of plnur'“‘lvé

application of -RIW. -This techn#que would vary somewhat depend! ag on,
the type of program anolved / l’t

o

8 Genera] Approach and Rationale

In sitmations involving the design/devels cycle, ’
an RIW cost goal (similar to a unit product i1 be /
set early. A meaningful or positive in { to the
"later achicvement of that goal. Depenii f progrgm in-"
volved, the incentive would be monitor rticipatfon ia
the program. In any event, the production phases
pust include expanded developn I field reliability
testing with adequate time and ! h this testing. It
is particularly important that ! t Le prepared to allow the
gast of adequate component ts pment (as a séparate
contract line item where o that design tradeoffs can v
be made early and on the irical data.

A properly applicd | I have two favorablé impacts on
yeliability; (1) duri itical design, development and test
phase of a progran, id provide the opportunity for a practical
and achievable | ¢ contractor under a CPIF form of (v;;fﬂ”
tract to build re } naintainability into the hardware as®
(2) after the equl t is operational, RIW should provide an incentive
for continucd reliability improvement. This latter improvement is
achicved (b‘v',: i+ properly applied firm fixed price type RIW contract,~
(i.e., afser ficid-validated test results are in hand) under which
the coniractor nust balance the cost of continued repairs against the
cost of reliability improvement changes. 1In order to reduce his
totsl cost under the RIW it is anticipated that the contractor will
iddecd m ke field changes which will incrementally result in improved
reliability.

Of these two impacts on reliability, undoubtedly the greatest po- v
tential impact is achieved during the design, .development, and test #)’ Vg
phase of a program. For this reason the USAF has, in some recent pro- /’ ///4/ -
curcments, requested FEP RIW options at a program milestone prior to .7 //
full scale developuent (I'SD) of hardware. o o

< o7

On the other hand, industry considers the risk associated with the ///
premature (l.ﬁr, pre FSD & operational test) commitment to RIW on a FFP pd
basis to be uyfdduly Liigh. This is particularly true where new develop-
ment is involved, hovever, repackaging or use in a different uppllClLiQﬂ
may render historical reliability data #Anvalid. -

7 i
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A resolution of this dichotomy would be to establish RIW goals
only during the developuent program tied to a realistic incentive if
the goals ace met. The development acquisition cycle should include
a test of production type hardwarc in an operational environment,
during which test ficld reliability would be measured. The incentive
should be based on how well thesce test results match the development
goals and the FFP RIW quote would also be based on the results of this
test.

Achievement of the developmental RIW goal would be measured against
actuval performance of pilot production hardware (or preproduction pro-
totype hardware {f the task 1s considered to be an expansion/cxtension
of the development phase) in the operational use cnvironment.

The FFP RIW would be quoted at the termination of the operational
test, peyiod and would utilize contractor-acquired and analyzed ficld
'f‘ll,wr{"m.n .uu/mm.um' during this test, Incentive payment would
-ralso b, Fascd-on hiow will the development goal matched the actual et
fnnwu o ehe” opv'.utw st. LIt 1s believed that a developmoent
-program- ‘.(rn\ un‘n"i""o 1ined alu)v(' would reduce the risk to a manay
ableslevel . = ~ ket

S

/‘ i / e
Plu{,m anents which. }fﬂf:’.vv only production of additional quant ftic:
of hary fwazre hl< lg/P”r beew previcusly fielded may be amenable to FiP
K1V »f~’L wut—the test phase outlined above, This application docs not

ot g7 optimm utilization of RIW hovever since 4t comes too late in
/)’1’“' to influence rfeliability during the .ﬂwi‘upmunL/d(-;:is‘,n phase.

/./, “Oaly the {:{':»llll:; ot the reliability gedwth phase of RIW could be realiced

-~

L /,y

It any cvent, the detailed mechanies of applying the proposed RIW
plon will vary somewhat depending on the type of propvan-imvolved.
" Three types of programs will be considered for wmea® detailed discussion.

o Specific Approaches <~ - /
,.1.-,_,.:,,.1.1 e g

1. Parallel Development ]'n__y;mn

A. Parallel development ]n‘o’{;r.lm is defined as one in which two
or more competing supplicrs are carried through full scale development
and at lcast up to the production decision point (DSARC IT1:1).

In such a program, it wvould be assumed that the USAL, in uning
RIW, would be fnterested not only in the lowest possible O8M costs
but also {n achicvement of the lowest Life Cycle Cost (LCC). RIW, thon,
Is a means of bringing more vealism to the costing of the operational
phase of the program's life cyele.

In the parallcel development program, goals for total Life Cycls
Cost would be set at the bepginning of the program. The competitm
would then be encouraged to trade off ualt production cost goals apoin
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support cost goals including an RIV goal (repair cost) In order to arrive
at the lowest LCC. Competition will insure that the RIW and unit pro-
duction cost goals are optimized for USAF requircments. The development
phase would thcn be expanded to include field tests of all competitors
hardware using cither preproduction prototypes or pilot production
hardware built for this purpose. 1In any event, the hardware used in
these tests would be built to production drawings and with producticn
tooling. The tests would be conducted in an actual operational cnvironment
and using operational type personnel. The results of those tests would
assure the USAI of the realism of the competitor's reliability claims

and would at the same time reduce the risk associated with the FI'P RIW
quote for industry. Nc incentive is more powerful at this stage than

the desire on the part of the competitors to win the production award.
The USAF would then obtain more realistic (i.e¢., contingency-free) VFP
RIW quotes from the competitors, and would buy production hardware with
RIW from the supplier orffering the lowest LCC.

Using the above technique, the risk associated with FFP RIW would
be reduced to a manageable level for industry while at the same time,
the USAF would be assured by the competition of a reliable design with
the lowvest practical RIW cost. The use of parallel development is
highly recommended wherever possible.

Although this technique requires a larger cash outlay initially,
it would no doubt result in the lowest life cycle cost in the long run.
It is recognized, however, that the initial outlay of lzrge develop-
ment funds is often viewed with a jaundiced ceye by RDT&E fund custedians,
Congress and others in the approval cycle. Nevertheless this outlay,
in our judgment, must be regarded, not as out-of-pocket expense, but
rather as investment in the future, with gains to be realized and measured
in terms of enhanced equipment availability and lowered O&M costs.

2. Competitive Single Development Program

The competitive single development program is defined as cae in
which competition exists only through the early stages but not to full
scale development. Because of the difficulty in obtaining the large
outlay of front end money associated with parallel development, this
is the type of program most frequently encountered in major weapons
system programs.

With the competitive single development progran, RIW goals would
be set early and would emphasize the importance of reliability and
Life Cycle Cost during the critical design and development phase. In
this type program, the realism of these goals would be insurcd by
applying a significant monetary incentive (not penalty) to the achieve-
ment of the goal.

As in the case of parallel development, preproduction prototypes
built to production drawings and tooling or pilot production articles
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would be subjected to the field rellability test described previously.
Again the field test would be carried out 1in an operational environment
using military personncl.

The FFP RIW quote would utilize the operational MTBF determirned
by the above test results. Using the same test results, the RIW
incentive payument would be based on the relationship between the goal
established early in the program and the FFP RIW established above.

With this technique, the USAF desire to introduce the RIVW con-
cept early cnough to influence the design would be satisfied, while
at the same time, industry's risk would be reduced to a manageable
level.

3. Competitive Production Program

Let us consider two instances of a competitive production program:

(a) In the first instance it is defined as a competitive procure-
ment of additional quantities of an article already in production
and already fielded.

(b) The second definition of a competitive production program
is one in which there is a multi-source competition for the producticn
of an article developed by one firm but not yet developed into opera-
tional usc. We do not recommend the application of RIW to either of
these programs for a number of reasons, the most significant of which
are:

1.) 1In the first casc the potential for reliability growth
would be limited and configuration control management
would offset savings, and, in the second cited instance,

2.) Complex hardware, while lending itself to RIW by the
developer does not provide adeguate data to the competition

to constitute a reasonable risk.

4. Definition of "Development'" from a Technology Viewpoint

For the purpose of RIV, "development'" is simply defined as any
program resulting in hardware sufficiently different in form, fit
and function from previously developed/deployed hardware as to require
a formal design and/cr envivonmental qualification test program prior
to the device becoming operational.

This definition then applies not only to hardware involving new
advanced technology and concepts, but could also encompass the following:

(a) Redesigne of existing hardwarc to modernize the circuitry
(i.e., change frow vacuum tube or discrete component clr-

codtry to lntegratod ¢livcuiTyyy,
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(b) Mechanical repackaging to change the form factor for a new
application.

B. Options

The FFP RIW option is a firm commitment, and should be quoted
only when the MTBF/RIW Cest is ''reasonably predictable'" as previously
described. On programs involving development this occurs only after
reliability data has been accumulated from operational tests and analyzed
by the contractor.

1. Selective Exercise

Twe definitions of "selective exercise' have been considered.
The preferable definition is one in which the seller is asked to quote
FFP RIW options for successive FY buys of equipment after completion
of the operational tests previously discusced. Industry has no ob-
jection to use of such options provided that, in consideration of
technical and economic factors, the price for the options is subject
to redetermination and adjustment at successive periods to be set
forth in the contract.

The second definition of '"selective exercise' involves the case
where the buyer is permitted to apply RIW selectively to portions
of the equipment under procurement. This represents a situation which
is unsatisfactory to industry since:

(a) It presuppeses commitment prior to the availability of field
MTBF data, and

(b) It may permit the buyer to select only the low reliability
portions of the equipment For the RIW. Thus, while the equipment
as a whole may exhibit quite satisfactory reliability, the supplier
is saddled with maintenance cost of the less reliable portion. It
would also seem that this would be undesirable from a government view-
point because of the elimination of hardware itcems whose field reliability
could be improved through RIW.

2. Exercise Restrictions

As outlined above, options should not be required until field re-
liability data is available. The exercise of options should be re-
stricted to purchase of RIW for successive FY buys of production hard-
ware only.

C. How Long a Warranty

The warranty period should extend for several years, the exact
time being dependent on the type of product involved and its application.
The period must be long enough to allow the development of a valid ficeld
data base which will permit the practicable trade off between cost of
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design changees and cost of repairs. This 1s the key to the "I" (improve-
ment) in RIW. Only through faflure znalysis and possible redesign can
improvements be made. The actual warranty length will depend on the
usage factor, storage time, expected failure rate, maintenance concept,
etc.

D. Termiration of Warranty

The most economical approach for the USAT would be to renew the
warranty prior to the expiration of the initial warranty period. Ne-
gotiation of the warranty renewal terms must be started prior the last
year of the initial warranty period. This approach would:

1. Reduce the heavy salary and pension commitment by USAF for
support personnecl

2, Minimize the need to purchase organic maintenance training
programs, maintenance handbooks, intermediate and depot level
test equipment, etc.

3. Insure continued maintenance by highly qualified, well trained
and expericnced contractor personnel.

4. Eliminate the need for spare parts cataloging, inventory pipe-
" lines and reduce spare LRU (Line Replacement Unit) requirements.

5. Have a gradual and marnageable impact on present organic depot
facilitics and personnel since primarily ncwer systems would
have RIV.

If the RIW program is terminated and organic maintenance imple-

mented, then preovisions should be made in the initial procurcment for
the orderly phasing-in of USAF maintcnance.
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- II. RIW CONTRACTING BASIS:
A. Type of Contract

To provide the flexibility needed to procure the various DoD re-
quirements, ASPR (3-401) has established a wide selection of contract
types. At one extreme is the firm fixed price type which is used when
there arc reasonably definite design or specification requirements and
the costs can recasonably be determined and the contractor can there-
fore accept full cost responsibility. At the other extreme is the cost
plus fixed fece type which is used when the uncertainties are of such
a magnitude that costs cannot be estimated with sufficient reasonable-
ness to ensure an acceptable risk to the buyer and seller. 1In this
case, the fee rather than price is fixed and the contractor's cost
responsibility is minimized. ASPR (3-401) further states that wvhen
the risk is minimal or can be predicted with an acceptable degree of
certainty, a firm fixced price contract is preferred. However, as the
uncertdinties become more significant, other fixed price or cost type
contracts should be used to avoid placing too great a risk on the con-
tractor.

It is within this framework that we must look for the appropriate
gontract type to be used for RIW contracting at varicus stages of

equipment design development, production, and operational depleyment.

1. RDT&E Design Phase

The design and development phase of any program which involves new
technology or new applications of existing technology carries with it
a significant amount of uncertainty. It has usually been the practice
for the scrvices to contract for this phase utilizing a cost reimbursable
sype of contract which is compatible with the ASPR. We have not generally
#xperienced, nor do we envision that a change is justifiable in the
basic method of contracting for research and develcpment with the ad-
vent of RIW. In fact the uncertainties of equipment field performance,
namely MTBF, during this phase mandates the use of cost reimburscment
contracts.

2. Production Phase

We are also concerned with the method of contracting for the
next phase -- Production. At this phase, withcut an RIW requirement,
the design and specification requirements would have been finalized
through adequate testing and the costs of productien could be reason-
atly determined. However, the imposition of RIW om a fixed-price basis
at this time introduces unknowns of considerable mugnitude. There-
fore the use of a form of cost-reimburscment contract continues to be
necessary during the production phase. A fixed price RIW contract, in
addition to being centrary to ASPR and DoD Directive 5000.1, is con-
trary to the application criteria sect forth in the RIW CGuidelines.
These guvidelinns, among other thinpgs, that the ficid reliability, costs
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to support the equipment, and potential for reliability growth will
be reasonably predictable at the time the firm fixed price bid is
made. Without field reliability data, the contractor cannot reason-
ably predict cither the costs of support for the potential span of
feiiabiliLy growth. If he cannot reasonably predict these items, the
fewards and risks to industry and the government cannot be balanced
80 that they arc acceptable and equitable to both.

The DASD (I&L) memcrandum, dated 16 September 1975 which was
ihtended to clarify the guidelines, recognized and supported this
position; however, enclosure 1 thereto seems to take an opposite
view:. This enclosure states that RIW can be applied to any new
equipment, even if the design utilizes new technclogy and there is
fhie previous experience. It implies that lack of actual experience
e€an be overcome if there is adequate laboratory development time
and testing. But, it goes on to note that considerable latitude
éxists in tailering the terms and conditions to the uncertainties.
Some exanples are: (1) the reliability guarantee can be tailored,
{2) turnaround timc can be varied, (3) exclusions can be adjusted
to Fit the situation, and (4) the initial commitment can be limited
to the initial production buy. In general, the greater the uncer-
tainties, the less stringent would be the warranty terms. If it is
eéonceded that this depth of tailoring is necessary due to uncertainties,
a eost type contract for RIW would be more appropriate and we offer
the following alternative for your consideration.

The design and development cost reimbursable contract would
appropriately contain a RIW goal with positive inceatives to mo-
tivate the contractor to apply resources to the area of equipment:
reliability. This should be followed by the purchase of a limited
number of production units, either under an extension of the develop-
ment oontract or an initial production contract. We feel that a
cost reimbursable type contract is most appropriate because it is
during this fiecld-test-before warranty phase that the contractor
would be acquiring field operational data and making design improve-
ments to enhance reliability. This "bridging'" phase is essential b
because historically it has been proven that even the most stringent
development testing in a lab environment is not a cdnclusive quanti-
fication of the operational field environment, nor can reliable and
valid extrapolations be made from the former to the latter. In this
way the unacceptable financial risk of premature cost commitments,
is minimized during the period wvhere there are many uncertainties,
with firm RIV pricing to follow when appropriate data and experience
have been completed.

B. Incentive Structure

DoD, in its incentive contracting guide, states that profit,
generally, is the basic motivator of business; and, the profit motivator
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is the essence of incentive contracting. lowever, inductry and the
governnent have had hoth good and bad experiences in the use of in=
centives. The unsuccesstul ones can be attributed to complex incen-
tive struccures which were difficult to adminster and were manipulated
by the parties.

In spite of these bad exneriences, we believe that multiple in-
centive cost reimbursable contracts = with proper weighting between cost
incentives and demonstrated MILBF ~ can motivate contractors to make
trade offs between increased design costs and lower support costs in
favor of MTEF. Properly structured incentiv: s under the cost type
contract can achieve the same results as early fixed price RIW con- ‘
tracts with the proper balance of risk between the centractor and the
government.

As incremental improvements in MTBF are motre difficult to achieve,
a curvilinecar structure would theoretically be a more appropriate and
motivational form of incentive. Iilowever, to date, there has been
little, if any, use of the curvilinear incentive strecture and, there-
h to recommend it. Rather, we

fore, inadequate experience upon whic
would recommend the more conventional linear struciure for use with
RIW.

C. REWARD/PENALTY RELATT@RSHIP

The RIW clauses which we have observed to date in RFP ard con-
tracts are, from our perspective, using penalties rather than rewards,
to motivate the contractor. We do not mecan to imply that rewards by
definition are not provided, but the probability of a contractor
achieving them are slim particularly if the penalty/reward curve is
skewed toward thc former.

The following are representative examples that have appeared in
recent hardware procurcments:

1. Failure cause exclusions are very limited and the contractor
must establish by "clear and convincing evidence'" that any
of the exclusions are applicable. Such matters as improper
installation, operation or maintenance, as well as the nor-
mal range of events covered by force majeure are not covered.
Further, the standard of procf required would be extremely
difficult for the contractor tou meet considering the fact
that the equipment will have been operated solely under the
control of military personnel.

2. Contractors are faced with accepting turn-around times (TAT)
of 15 to 20 days for complex "black-boxes" or risk being
non-responsive. Then, if they miss the TAT, they are assessed
liquidated damages for each day in excess of the specified
limit.
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3.  Basic to the RIW clause is the requirement for t@k contractor
to repair or replace all units that fail (excepiyfffor limited
gpecific failurc causes) even though cags srvice personnel.
Not only does this result in the contpfctor inghrring expense

to repair but it also directly infl tively) the

[

4. The contractor is required to ggarantee an fghitial MTBF with

an escalating MIBF value each ydar threuph ##8 months of

warranty. In the event that the MTLF guarfyatee is not achieved,

consigament units are to be Supp/ﬂed at n# cost to the

government. Delivery of theqe,ﬂn1ts is subject to liquitited

damages of a specified percentége of unit price per da

& maximum of a specified niglf percentage of the unit ;

This penalty is usually basgd upon a short delivery r-quire-

ment both for in-produci;;m and out-or-production units,
If the contractor fails A0 achieve the guaranteed MIBF over

the life of warranty, <he consignment units become the
3 property .f the govern: nht at no additional cost.
&
¥le to a contractor if
n which to base his price,
likely to become penalties.

These clauses miy not be as objectiong
field operational test data were available
however, withouc this data they may be mo
Once apgain, if the implementation of RIW fixed price contracting
were delaycd pending availability of fic¥l, operational test data,
the probability of a more equitable balifice between reward and penalty
would be greater and hence meore acco:;;b}% to the contractor.

III. MTIBF KEQUIREMENT x

A. Should the Covernment fpecify a minimum MTBF? (point, growth,
or at all). y

In considering a contr&ctunal requirement for RIW, the anticipated
MTBF is theskey ingredient in determining the selling price of the RIW.
In a competitive procurement therefore, in order to insure that all
competitors are striving for the same reliability target, it would
seem desirable that the government specify a minimally acceptable MTBF

goal together with a growth range (e.g., 800-1000 hours). It is rccommended

that this goal be set as described in the section of this report dealing
with "Joint DoD/Industry Ombudsman'. Briefly, the government would
set a tentative value for the MIBF goal based on applicable historical

* Both MIBF (Mean Time Between Failures in operational hours) and
MFHBF (Mean Flight Hour Between Failure) have been used to determine
reliability. We are referring here only to MIBF because it is common
practice to operate equipment at times other than during flight.
Accordlnﬂly, hours in flight may represent cnlv a fxnrtxon of total

operation time. Further, the nethod of accurately \var" MIBT
must be c<pecified, and the use of ruawing t > meters should be a
requircment whenever technicnlly feasible. LhL accuracy oL any

alternate system must be subject to contractor approval.
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data, ctc., and relecase this to the compctitors prior to release of the
RFP for their comment and tuning. The RIP MTBF goal would then re-
flect this value. Inclusion of a growth range would provide flexi-
bility to the competitors in doing their tradeoffs of unit prcduction
cost and LCC. |

F Another possible reason for the government specifying a MTBF would
be for guaranteced MTBF (GMIBF). Industry fcels that the imposition of
both RIW and GMTBF on the same contract places the contractor in double
jJeopardy and greatly multiplies the risks involved. Of the two plans
for improvement in field reliability, the RIW is by far the most acceptable
to industry. 1In no event, however, should both plans be imposed on the
same contract.

: If a CHMTBF is to be used in lieu of a RIW, it is recommended that
’ the value be set as follows:

! B. What Kind of MTBF

It is recommended that the specified MIBF be zet in the same fashion
as descrilbed previously for setting the RIW price, i.e., an MIBF goal
should be scr prior to the design/development stage. Incentives should
be applicd to the meceting of that goal. The firm GMTBF value should
however not be set until operational type testing has been performed
on equipment similar to production hardware; and the final GMIBT value
should be Lased on the results of those tests. The rationale is identical
te that given for RIW in the section on "Timing of RIW Application'.

Although the operational type of test is essential to the rreper
getting of the GMTBF value, MIL-STD-781 reliability growth testing should
not be abandoned since it is an essential part of any de <lopment pro-
gram aiming at a high field reliability. As noted elsewl..re in this
report, although MIL-STD-781 test results have not been directly corre-
latable with field reliability, they have proven to be a means of weceding
out many failure modes during the development period, and therefore,
funding and time should continue to be supplied for these tests.

C. When Should it be Applied? Successive Targets?

Industry feels that if a GMIBF is to be uscd, the successive target
approach, coupled with a high dcgree of contractor frcedom in introducing
design changes during the successive measurcment periods, is the most
productive one for both industry and government.

For the government, it provides some of the same reliability growth
featurcs inherent in the RIW concept; while for industry it provides
a realistic and attainable initial target, thus permitting time to dis-
cover some of the unknowns involved in extensive and varied field use
of the product. At the same time the achievement of a higher final MIBF
valuc will result because of the learning time than would t g

be achieved
if a point target only were involved.

o
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~ = D. Joint DoD/Industry Ovbudsman

We believe that a joint DoD/Industry ombudsman group, although
mutually beneficial in some situations, c.g., policy or regulation re-
view, is not appropriate for the task of "scrubbing down" MIBF require-
ments in the solicitation.

The use of an "independent consultant" (i.e., not one of the
competitors) raises questions of qualification, competency, and what
might be called "responsibility to client" if the consultant were to
be engaged by the government. Also, it must be recognized that such
a consultant assumed no risk under a contractually binding commitment.
For these reasons, we recommend against the use of such a consultant.

There are alternatives current available to the services which
should effectively accomplish the same end.

For example, the Department of Defense Directive 4105.62, dated
January 6, 1976 furnishes a mechanism for reviewing requirements within
DoD and for utilization of industry input in arriving at the decision.
Subparagraph Iil.D.2.h(2) provides for the establishment of a Review
Board that, "Shall insure that specificatlon requirements have been
thoroughly examined and justified for the purpose of eliminating non-
essential or unduly restrictive requirements and that the sclicitation
requirements have been correlated with the operational needs."

Subparagraph ITI.C.2.h.(5) establishes a requirement that each
solicitation provide for irndustry feedback from prospective contractors
prior to the proposal due date. Also, the services have imnplemented
a prerclease of the RFP requirements for industry review and input.

We recomnmend the above methods in liecu of the ombudsman group as
a means of making industry input available to the services for their
use in arriving at a final decision. At the same time it does not
have the drawback of potential conflict of interest that a joint group
would have.

IV. FAILURE:
A. Definition

The key to verification of an cperational MIBF is the definition
of failure uscd to compute the MIBF. This definition must include
what is counted as a failure and what is excluded as a failure. A
failure is defined as "any departure from the required performance in
excess of the allowable tolerances, defined in the equipment configura-
tion item design and test specification due to its own internal failure."
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1. Exclusions

The contractor should not be obligated to correct, replace, or pro-
pose ECP actions at no cost to the government with respect to any hard-
ware item under RIV nonconformance, loss or damage by reason of:

(a) Fire

(b) Explosion

(¢) Submersion

(d) Flood

(e) Aircraft (vehicle) crash

(f) Enemy action

(g) Seal broken on unit while outside contractor's control

(h) External physical damage caused by accidental or wilful mis-
treatment

(1) 1Internal physical damage caused by accompanying extcrnal
physical damage due to mistreatment or to tampering by non-
contractor personnel

(j) Act of God

(k) Induced failures. Failures of hardware items induced by mal-
function or improper operation of outside (system interfacing)
units

(1) Consequential/incidental damages

(m) Unverificd failures (i.e., the item '"retest okay')

(n) Improper installation/operation/or maintenance

(o) Having becn designed or developed or produced by others than
the warrartor.

Repair/replacemnent actions taken by the contractor with reecpect to
hardware items damages by and/or subjccted to these above-cxcluded cir-
cumstances/clauses/conditions should be compensated by an equitable
adjustment in applicable contract provisions including but not limited
to price.

ECPs prepared to affect design changes aimed at precluding future
failures related to these excluded causes/circumstances/conditions
and/or which have the effect of changing the design and/or environmental
specifications under which the hardware item was initially procured,
should, for the purposes of RIW, be considered as relating to exclusions
and thus be subject to negotiatioa and equitable contract adjustment.

In RIW program management practice, there would be a presumption
that all candidate hardware items returned during the RIW period would
be covered under the warranty, and the contractor would be expected to
proceed to take those expedited actions most advantagceous to the govern-
ment's operational status. However, if such actions were taken in good
faith on hardware i1tems ultimately determined, through contractor failure
mode analyses, to be subject to any of the excluded conditions/causcs/
circumstances cited above, there should be no presumtpion of his non=-
entitlement to the cquitable adjustment provisions of the contract.
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Nowever, the contractor must present evidence to substantiate
an exclusion and the government must have a designated individual
with the authority to approve or disapprove the exclusion. The con~-
tractor should have the right to place contractor personnecl at any
location at Government expense where there is evidence that O&M re-
porting is erroncous (66-1 svstem) or that conditions (sct forth in
Section IV.A) under which the contractor is not responsible may have
existed but were not reported.

Those units returned to the contractor, which fall under exclusions,
should be referved immediately to the ACOC and PCO for resolution. Only
those failures occurring subsequent to final acceptance should be in-
cluded in the RIV Program. Only through such riporous control can
the manufacturer assure that proper maintenance is being conducted on
his warranted item(s). The repair cost of excluded failures should
be covered by a separate clause or contract.

All failed units returned to the contractor should be accompanied
by a statement of failure mode, operational and test data, etc., com-
pleted accurately and comprchensively utilizing contractor recommended
testing facilities, equipment and procedures.

The verification of failure should be performed by a method agreed
to by both the government and the contractor. The use of built-in-
test (BIT), based on past DIT capability, would rule this out as an
acceptabie method to both parties. The use of detailed ac aeptance
test procedures and an intermediate or depot manufacturing tester would
probably be the minimum test method for failure verification acceptable
to both parties.

2. Degrce of Control, Government vs. Contractor

Interface and authority/responsibility patterns between organic
maintenance functions and warrantor must be clearly defined. The govern-
ment must be preparcd in this arca to make hard decisions concerning
a possible revaumping of traditional organic maintenance and support
functions now held closely by the services, in favor of an augumented
role in these areas of the design authority - viz., the contractor. This
is true because the contractor perceives his risk to be greater or less
in direct proportion to the degree and extent of his involvement in
field operations and logistics manacement activitics. Also, because
the field reliability/desipn loop is best closed by the mechanism of
coherent contractor managewent of field service/design organization
activities.

The warrantor should have complete visibility and requisite control
over assets management (handling of hardware, recordiug and validation
of failure data, fault mode analysis, pipeline spares management, access
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to government records, etc.) during the field-test-before-warranty
phase as well as during the long-term RIW phase production/spares con-
tracts.

3. Timing, Responsibility Vesting

Turn-around time (TAT) for cach warranted item should be agrced
to by the government and industry preferably as a range or band of
time (e.g., 21-30 days). The TAT "clock" (i.e., start of contractor
responsibility) should start upon date of receipt of the warrantable
asset(s) as verified by the ACO's representative, at the contractor's
repair facility, also to be contractually designated.

Responsibility for control of the asset(s) should be considered
to be transferred back to the government effective with turnover to
the residcut geovernment inspection and acceptance authority at the con- |
tractor's vepair facility. Shipments should be made F.0.B. contractor's
plant on a Government Bill of Lading.

TAT performance should be assessed and measured over the whole !
warranty population and period - not on an individual return basis. |
Evaluation of TAT performance should be made on the basis of the average
of all item returns to determine that such average TAT fell within
the contractually established time band. Penalties for exceeding the
upper limi%z of the TAT band should be asscessed only if it can be con-
clusively cstablished that the delay was caused by or attributable to
gross failure, negligence or to the chronic lack of managerial diligcnce
on the part of the contractor's managers. Assessment of liquidated
damages in connection with TAT is unjustifiable in any coase since this
would result in double jeopardy in conjunction with requirements for
consignment spares.

4. Retest 0.K.

Excessive retest okay equipments are a problem to both the
government (increased pipeline, low availability) and the contractor
(cost of testing). Therefore, the government should be required to
pay the contractor for cach returned equipment that retests okay. The '
value should be large enough te compensate the coatractor for the
cost of testing and to encourage/force the government to perform adequate
testing at the base level to reduce the number of retest okay returns.
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