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ABS TRACT

Reliability Improvement Warranties illustrate a new

contractual  technique for  improving r e l i ab i l ity  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  r i sk .  This thesis contains an examinat ion of the

re la t ionsh ip  between government benef i t s  and contractor

r i sk .  Exis t ing  and proposed RIW contracts  are evaluated

in regard to the type of equipment under warrar .1..y , the use

of exclusions, penal t ies  for non-compliance, r -id RIW pr ice.

The r~�sults of the analysis  i l lus t ra te  how RIW is being

used by the government .
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I .  INTRODUCTION

The need to improve combat effectiveness and reduce

sk y r o c k e t i n g  U U1N 1U~e11t support  costs has been r ecognized

as a m a j o r  problem U p the Department  of Defense . The U

p r o U l en  exi s ts  because pe r fo rmances  and a cqu i s it i on  costs

have become the d r iv in q  f a c t o r s  behind the l rocurement  of U

new weapon systems . Reliability requirements have not

been integrated with the design effort and u s u a l l y  have

been designated for demonstration only at the conclusion

of f u l l  scal e developmen t .  The demonstrat ion was no rma l ly

conducted in a laboratory environment that had little

rescrihlanccs to the ac tua l  e n v i r cn m cn t  the ecuipoent was

faced with in the field. Contractors viewed this demonstra-

tion as the o n l y  r e l i a b i l i t y  h u r d l e  t h e i r  equipment  had to

pass and were strongly motivated to design to the beniqn

test environment. Because the government was intimately

involved wi th the cont r actor dur ing the desi gn effort and

frequently initiated design changes, responsibility for

reliability became diffused. Original reliability standai~~s

were net enforced and sometimes were lowered when it became

appdrent 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 producino

a hiqh performance system for the least possible cost and

not from the production of reliable equipment.

I_i
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A. OBJECTIVE OF P.1W

In a join t ‘ Lescrandum dated 14 August 1974 , the Director ,

Defense Research and Eng inee r ing  and the Ass is tan t  Secre tary

of De fe nse ( T~~T,) stated that the objective of P. 1W is: 
U

to ntc~~iva te  and provide an incentive
to con tractors to desi gn and produce
eq u ipment which w i l l  havc low f a i lure
ra tes and low repair  costs du r ing  f i eld/
operational use. This technique at tempts ,
thirouch the use of contractual agreements
(wh i ch ex tend fo r several years  a f t e r
qovernment acceptance of the equipment)
to provide an i ncen t ive fo r con tractors
to improve the rel i ab i l i ty of their
equipment and to reduce repair  costs in
order to maxinize their profits. Thus
the in tent  of the RI W contracting techni que
is to realize improved operational
r e l i a b i l i t y  and main ta i n a b i l i t y  of DOD U

systems and equipmen ts for  each addi tional
dollar tha t the contractor earns . For
these reason s , a P.1W is not a maintenance
contr act and should no t be used for  this
purpose. ”

The proper applicat ion of PIE should t he re fo re  resu l t

in the acquisition of equi pment that has been desi gned and

produced to have a low ini tial failure rate in the field.

This in i tial f a i l u re ra te wi l l  be lowered even f u r ther dur ing

the warranty j~eriod due to the incentive the P.1W provides

the contractor. The maximum benefits from Rib are therefore

expected to be realized during the initial years ot an

equi pmen t dep loyment . At the end of the war ran ty  period

p the government can e i ther  extend the war r anty  or assi ir  i ts

own o rgan ic  m a i n t e n ance . It is an ti c ipa ted  th’~t at th e  end

of the wa r r an ty  period the r e l i a b i li t y  of t h e  e ou l l ’n e n t  will

10
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have grown to a point where the nur~Lcr and costs of repairs

are much lower than if the government had no t app l ied the

U warrant and assumed its own organic maintenance when the

equipment was initially in troduced .

B. PIE DEFINITION

U A Reliabi lity Improvement Warranty (P1W) is a fixed

price commitment that obl igates the contractor to repair

or rep lace, wi thin a specif ied time , all warran ted equ ipment

that fails during the period of coverage. Tdeaily , P.1W

motiva tes the contractor to increase rel iabili ty in order

to decrea se his repair war ran ty costs and maxi miz e his
U 

profits. In a pure RIb contract the contractor is not

obli ga ted to provide equ ipment tha t demons trates a specif ied

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

war ran ty is calculated using an “expect~ d” MTBF. If the 
U

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 wi l l , in the same man ner , decrease his

repair costs and increase his profit. The contractor is

t h e r e f o r e  mot ivated to increase the NTDF of the equipment

as much as possible if the real ized savings f rom decreased

repair costs are greater  than the cost of improving the

MTBF.

A P.1W may also be used in association wi th  a MTBF

guarantee as part of the warranty agreement. This arrangement

11
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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~ un t i l  the MTI3F improves .

In any case the P.1W provisions should be established as

a separate l ine  item in the contract  so that the cost of the

war ran ty  can be evaluated.  In the case of P.1W with a MTBF

guarantee  the additional cost of the MTBF guarantee option U

shou ld  also be established as a separate line item so that

the add it ional  protection of the guarantee also may be U

evaluated for cost effectiveness.

Althou gh RIW can be used to improve the reliab i l i ty  of

equipment already in the f ield by apply ing the warranty  to

an equipment overhaul contract, the major benefits arise

from using the concept in the initial production contract

for new equipment.

C. 21W AND THE SYSTEM LIFE CYCLE

Although app l i c a t i on  of an P.1W is associated with a

production contrac t , it is important  tha t  the concept be

considered early in an equipment ’s l i f e  cycle since a

decision to use RIb wi l l  a f f e c t  the conf iguration and design

as well as the planning needed to obtain and support the

warran ted  i tem . The i n t e r f ace  of w a r r a n t y  ac t iv i t ies  wi th

the acquisition cycle is shown in Figure 1.

12 
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During the conceptual stage studies are usually made

that include the relationship of rel iabilit y ,  maintainabil ity

and expected life cycle cost. RIb 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 Rib

application criteria (Table 1). Another option is to corn-

U pare Target Log ist ic  Support cost wi th  I4easured Log istic

Support Cost , a method that will be discussed in the F-l6

contract between the U.S. Air Force and General Dynamics .

The Development Concept Paper1 (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

U can be used to achieve reliability levels. At this ,point ,

equipment candidates for RIb should be screened to determine

i t  application criteria are met. Assuming the results of

this initial screening are positive , an economic analysis

should be carr ied out on each candidate to determine the

IThe DCP is a coord inated , mana gement document  which
serves as the vehicle for the Secretary of Defense ’s decision
on major development programs; the record of primary program
in fo rma t ion , decision rationale , and decisio~. review
thresholds ;  and the ins t rumen t  to effect implementation of
these decisions .

14
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TABLE 1
RIb APPLICATION C R I T E R I A

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

1. Warran ty  can be obtained at pr ice commensurate w i t h  the
contemplated value of the warranty work to be accomp l i shed .

2 .  Moderate to hi gh initial support costs &rc involved.

3. Unit is generally self contained , immune from induced
f a i l u r e s  from outside u n i t s , and has readi ly  i d e n t i f i a b l e
failure characteristics.

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

5. Expected operating time and use environment known .

6. Can be contracted for on a fixed price basis.
7. Contract  can be s t ructured for  a w a r r a n t y  period of

several years so contractor has t ime to i d e n t i f y  and
analyze failures to permit re’iability and maintainability
improvements .

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

9. Potential con tractors indicate  cooperat ive attitude
toward RIb acceptance and evaluat ion of e f f e c t i v e n e s s .

10. Enough uni ts  are to be procured to make P.1W cost effective.

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

12. Reasonable assurance of high use of item .

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

14. Fa ilure data and operational use data can be f u r n ished
contractor and updated periodically throuqh life of warranty .

15. Field reliability, costs to suppor t, and reliability
growth are reasonably predictable .

16. Terms of P.1W can be tailored so that risks and rew ar d s
to government and industry are acceptable .

17. Spare part  requirements  are d i f f i c u l t  to p r ed i c t .

18. Cost of the RIb can be separately Priced.

19. M u l t i p l e— y e a r  procurement  (compet i t ive  or sole s o u r c - )
is f eas ib l e .

2 0 .  U n i t  is equipped w i t h  an elapsed time i n d i c a t o r;
o therwise , the w a r r a n t y  must  be based on calendar tire ,
or some other meaas of d e t e r m i n i n g  u sac e .

15
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economic f e a s i b i l i ty  of t he  w a r r a n t y  and thi  desired warranty

ne r i o d . I n i t i a l  w a r r a n t y  pr o v i s i o n s  s h o u l d  then  be deter-

mi n ed.  In order  to communica te  to the  con t rac to r  the  inten-

tion that a warranty provision is being considered , the

Request for Proposal (REP) for the Full-Scale Development

Phase should  conta in  a sample warranty provision intended

f o r  use in the product ion con t r ac t .  The REP should also ask

respondents to d iscuss  t h e i r  u n d e r s t a n d i n g  of the w a r r a n t y

p r o v i s i o n  and how they would operate  under  the w a r r a n t y

program.

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 REP . The warranty proposals provided by the

responding contractors are then evaluated and a final deci-

sion made regarding the intention to use RIb . If the deci-

sion is made to app ly RIb , the  source selection activity ,

uses the contractor ’s warranty proposal information as an

integral part of its evaluation criteria.

During the Production Phase a plan to a d m i n i s t e r  the

warranty must be dev~..1opod . The plan should include pro-

visions for :

1. 110w the flow of the warranted equipment from t lie

service ’s logistic manaqer~ent system will interlace with

the contractor. 

U~~-.’ .   ~~---.-‘ --
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2. User indoctrination for processing the warrantied

equ ipmen t .

3. R e q u i r e m e n t s  for  r ece iv ing  i n spec t ion, and

documentation at the contractor plant.

4. Requirements for the contractors and government data

s~ ~tem .

5. Offices responsible for the contract administration

should be identified arid be supplied proper data for

administering the warranty .

6. Methods for expeditious processing of Eng ineering

Change Proposals2 (ECP ’s) must be established .

7. If required , the contractor ’s repair and storage

U facilities should be reviewed.

8. Technical data ieview 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 I’hase the warranty should be

monitored to insure that no problems develop in t he  overall

logistic flow of the equipment. If problems develop,

An ECP is a Proposal to make an alt eia tmn in the
physical or f unctional char acterist~ cs of an i t em delivered ,
to he de l i v e red , or under dove lo i nent , af t,ei establishment
of such characteristics.

17
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adjustments to t he  original warranty procedures may be

required , however , if there is a change in the J?J~ -~’ c o n t r a c t

i t  must  be r en eq o ti a t ’d and a d d i t i o n a l  cost may he i n c u r r e d .

Before the end of the warranty period an evaluation should

be conducted to de te rmine  if the warranty should be extended.

The o r ig ina l  ternis and conditions of the Rib should be

reviewed to determine if they are still app licable. 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 oi the initial agreement.

A Rib provision for an equipment overhaul contract must

pass through most of the same procedures , howeve r, 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 desi an.

D. POTENTIAL BENEFI’lS F RUM RIb

Potential benefits to both the  government and the conti’~ic-

tor are anticipated from the use of’ PIE’.

1. Benefits to the Government.

a. Incentives and responsibility for field ie li abi lit y

are assiqned t o  the contractor.

18
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b.  E r ’, i t & ’ r emphasis placed on Life Cycle Cost.3

c. Con t r ac to r  is responsible for keeping all units

up to the same confi guration .

d. There is an increased incentive for the contrac—

tor to introduce desicjn/production changes that will increase

the MTBF’ of the equipment and rcsult 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, si nce the con tractor is to

provide repair services during the warranty period.

g. P.1W usage may reduce requirements for skilled

military maintenance and support manpower.

2. Benefits to the Contractor.

a. Increased profit potential when MTPJ” is improved

above pr ic ing base.

b. Multi—year guaranteed repair business during

the warranty period . U

c. The contractor becomes more fami liar with the

operational reliability and maintainability of his equi~~nt ent ,

wl-iich should help him in obtaining follow-on cont~ acts.

3The total cost tc t h e  q o v cr n ! U e : t I a  t )~ ‘ , c ’v c l~~ t e n t
a cqu l  s it  ion , operat  i n and m g i  ~~t i c su} por t of ~ sys~ e l ’

over a defined life span .

I 
— - - - -—— - - —-——-- - -- U - --



— — - - - -- — -- -~.-~-- - .- U ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
--‘.-.- ---

~~~~
,-- -

~~~
--‘--- --—

~

E.  CONTRACTOR RISE

The major concern about the use of RIb 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 RIb 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 RIb accordingly he stands to lose the

contract to a lower bidder , or if he is awarded the contract

will experience excess profits. New equipment, ~for which no

f ie ld  fa i lu re  data is available, is the riskiest to warrant ,

while equipment which has been deployed and which has a U

known field failure rate provides the least risk. As men-

tioned previously, however, the anticipated RIb 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 RIb and various contract clauses or exclusions that

attempt to lower uncertainty .
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II. INTERRELATiONSHIPS OR RI?~ W I T h  F I E L I )  RELIAbILITY,
CONTRACTOR RISK, AND GOVERNMENT COST

A. RIb A~~1) FIELD RELIABILITY

RIb seeks to improve combat e’ffectivenss by imuroving

field reliability. Cue of the problems associated with

t h in  approach is’ defining field reliability in terms that

can he measured . H i s t o r i c a l l y ,  r e l i a b i l i t y  values have

been s t a t e d  in terms of rican Time Between 1- ’a i lure  (M TF3 F )

which describes the expected number of failuren due to

i n h e r e n t  system design. The design specifications for U

reliability normally include specific environmental condi-

tions such as temperature , vibration and humidity . Unfor-

tunately , the projected reliability performance 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 fo r  t h i s

discrepancy are easy to identify but hard to correct. A

large proportion of field failures are due to causes which U

are h a r d  to define in  specifications (Figure .1) . 1’~veti i

i t i d  failure causes could be identified and i nc luded

in t h e  i li~i I i l i t y  specifications , a demonstration test to

show that t f e ~~ ~ q U I U C  i i cat i o n s  had been met would h iv e  to

f- c a f ill f Id ¶. c ~ t u iliziny operational personnel and

conducted in an U t  t (~ fl~~ ~ ( U I ~ \Tir o f l f l l ent  . The t i me and money

necessary t c  condu~ ’~ his type of testina is not  available.
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Figure 4. Avionics f lqui prrcnt  F a i l u re  Causes 5

3A. Dantowit~~, C. lhirschbcrqer , and B. Pravidlo ,
“Analysis of Aeronautical Eq u ip m e n t  Envi ro nmen t a l  Fa i lu res ,”
Technical hc’p ort  A F F D L — T R — 7 1— 2 2 , 1t r  f orce F l i qh t  Dynamics
Pal on t c r v , A i r f o r c e  Sy s t e m s  Cei~n iri d , \- : r i q h t — 1 - a t te rso n  A i r
Feice Base , Ohio , May 1 ¶~ 71
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R ib  a t t e m j - t s  to solve t h i s  1-rob lei’ . by obl i g a t i n g  the

contractor to repair all equi pment that is returned to him

during the warranty period for a fixed price. Althoug h

c e r t a i n  f a i l u r e  classifications may be excluded , the effect

of RIb is that the contractor must consider the field relia-

bility of his equipment. In order to make a profit , the

contractor must ar U aly :~e these failures and improve the

r e l i a b i l i t y  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 tEe 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 specify ing inherent

design MTBF since more failure categories are included.

B. IMPACT OF PIE ON COMBAT EFFECTIVENESS

Combat e f f e c t iveness can be de f ined  as the product  of

three factors; performance of the system , the availability

of the system , and the mission reliability of the system .

RIb impacts on the latter two components ( F igu r e  5)

Availability , which is a probability measure of the system

being  up when it is needed , is defined as the r a t i o  of the

equipments up time (reliability) and its down time (main—

ta~ n ahil it) . Since the main objective of R i b  is to j u L - I  i~ase

25
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Effectiveness = Performance x Availability x Reliability
,0

I~i ;-; can impact these
two components

Avai labi lity = 
MTBF MTBF - Common Measure of

- MTI3F + MTTR R e l i a b i l it y

MTTR (Mean time to repair)
Common Neasure of
Maintainability

( 1) Through incentive of iriIW MTBF can
be increased , the wider the warranty
coverage (less exclusions) the
closer MTBF approache: field
MTBF

(2) RIb indirectly decreases MTTR

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

(b)  Black box replacement makes f i eld
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

Rel iab i l i ty: Electronic compcnents genera l ly  have
constant failure rates . So

— )t 1
R e  X MTBF

Mechanical  systems , u n f o r t u n a t e l y, do not
exhibit constant failure rates, however , U

their failure ratee’ are often approximated
by us ing a cons tant  fa i l u r e  ra te  over a
specified time intervaL

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

Figure 5. P1W Impact on Combat 1:f~ ectiveness

2’ 
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rel iab i l i ty, availability is also increased . To a lesser

extent PIE can lead to a decre ase in down time , f ur ther

improving availabil ity. The mission reliabili ty of the U

system is a measure of the probabi l i ty  that  the system w i ll

remain up during the mission duration . Since this term is

inversely proportional to the failure rate and RIb lowers

the failure rate , this term is also increased . Clauses in

new contracts f r equen t ly  contain exclusions for  damages to

equipmen t caused by mi shand l ing ,  improper ins ta l la t ion,

improper operation and unver i f ied  fa i lures. The use of

these and similar exclusion cause availability and relia-

bil i ty to be less ref lec t ive  of actual  opera tional values ,

therefore , the most effect ive warranty , from the government ’s

viewpoint is one that has no exc lus ions .

C. IMPACT ON DESIGN

The maximum government benefits would come from applying

RIb to procurement of new equipment because the contractor

can then consider reliabil ity in his design effort and ma k e

tradeoffs regarding production cost , relicbility and repair

costs where they will have their maximum effect. The equip-

ment should , there fore  have an i n i t i a l  f a i l u r e  rate tha t  is

lower than equipmen t procured under  other methods.  This

failure rate will be further lowered during the warranty

period . An PIE appl ied to an overhaul  contrac t  Is less

effecti.re in this regard since the contractor is dealing

with an existing desion . Although he can make ECP ’s that

i m p r ove reliab i lity he can not alter t~be ba sic design of the

equl pnen t.

27 
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D. LIFE CYCLE COSTS

A general equation for describing Life Cycle Cost is:

LCd = Research & Developmen t + Product ion +
Cost Ccst

Opera t ing  + Support  + Ret irement
Cost Cost Cost

RIb alters the emphasis the contractor places on the f irst

three terms on the ri ght hand side of this equation . Under

the traditional method of spec if ying a design MTBF the con-

tractors main concern is to keep development and production

costs as low as possible. Under RIb , 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 g iven the incentive to consider rel iab ility

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

qua l i ty  material is used and the contractor uses be tter

quality assurance and testing techniques. If the design

effort lead s the contractor to develop less complex equi pm ent ,

however , his production cost could go down . The coct  of the

production contract, however , will be higher since the cost

of the PIE clause will be added to the cost of producing

28
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the equipment. Operating and support costs will be decreasec

since the price of the PIE includes repair costs for the

warranty per iod. Post war ran ty  oper at ing and support costs

should also be decreased since the RIb acts to increase

reliability .

The overall effect of a PIE contract should be to drive-

the total costs of the system toward the low po int on the

total cost curve ( Figure 6). Applying RIb to a contract

F does not guarantee reaching this point , however. The

U answer lies in performin g an accurate economic analy sis to

• determine the cost savings that are expected prior to appli-

cation and choosing the least expensive alternative. If

the RIb alternative is chosen another evaluation can be per-

formed to determine the actual  cost savings at the end of

the warranty period .

Although an RIb may not reduce system l i fe  cycle cost ,

it does have the benef i t  of providing more ce r t a in ty  con-

cerning repair cost over the warranty period. This factor

coupled wi th  the increase in f i eld re l i ab i l ity provided by

RIb is a considerable benefit that is hard to measure in

monetary terms but should also be considered in determining

if a PIE should be used .

E. IND USTR Y CONCERN S

The Counci l  of D e f e n s e  and Space I n d u s t r y  Assoc ia t ion

(CODSIA )  has been the primary spokesman for  e x p r e s s i n g

industry concerns over use of PIE . The p r i m a r y  concern

2q
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Life Cycle Costs = Developeent + Production + Operating + Syster:
Costs Costs Support Petir~~ient

Costs Costs

(As a rule of thumb: [Operating and < S [Developnent and
Support Costs I Production Costs ]

RIb CAN INCREASE:

Development Costs — indi rec t ly  by causing contractor
to devote more e f f o r t  to rel iabi l ity

Product ion Costs - indirectly by causing cont ractor to use
better material , having better Q.A .,
better testing

- directly by adding cost of RIb to
p roduction contract

P1W CAN DECREASE:

Operating + Suppor t Costs - direct ly by increasing MTBF
thus reduc ing maintenance , logistics ,
and repair costs

~~~~~~~~~~~~~~~~r~~f ~~ 

Fixed Cost

Support Costs

Feliability (MTI3F)

F i gu r e  ~ - . R i b  tmpac t  on L i f e  Cycl e Cos ts

30 —
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expressed by this group revolves around the monetary risk

the cont rac tor  is exposed to when an PIE  is used. The

risk is greatest when RIb 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

pr edict ing the expected f i e ld f a i l ure rate is hi gh. Con-

versely this is the type of equipment where the gcvernncnt

expects to gain the most from PIE application (Figure 7).

The uncer ta in ty  in pred ic t ing  the f i e ld  f a i l u r e  rate is

increased by the “broadness of the warranty ” since failures

due to other than inherent des ign defects become increasingly

difficult to predict. Industry , therefore , would prefer

RIb 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 dep icted in Figure 8.

If new equipment were to be covered by RIb , CODS1A has

proposed the use of a cost plus incen tive fee  type con tract

to cover initial production . The incentive fee WL- Uld be

based on meeting a target NTIUU . A fixed price Rib would

then be applied to the equipment after field failure rate

data becomes available. Industry also feels that ElI - ’ con-

tracts provide harsh penalties if specified t :rsa round

are not met. These p&-nalties usually obligate the conti et I

to assign extra spares to the government , at T o  a d d i  t i  oi ai

31
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Type of Uncertainty Contractor impact on Benefits
E~uip~r~nt in failure nonetary Design to

rate risk P~liability Governn~ nt

New “state of 111CR FIlCH HIGH 1:IQi
art” for new
use

“State of Art”
improven-erit
over similar
equiptEnt 

I

New application
of “off the
shelf” cant~rcial -

equipi~ nt 
U

New procur~ t~ nt U

for new use of
equipuent already
in field 

: U

Overhaul Contract U

no new 4 1- 4.
procureirent Ick-; Lo~-:

Figure 7. Contractor Risk and Government
Bene f its for  Di f f er ing Types of
Equipment Covered by RIb
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Is,
~

Type Iiñ~~ient.

New “state of art”
for new use

“State of Art” /
Improveirent over / /
similar equipi’~ent

0 -
~~

- /0 ,
New application of 

/
“off the. shelf” I-c.

ccrrniercial equipnent

/7 /New procureirent for
new use of equiptient
already in field

Overhaul Contract
no i5, ” prOcure~me~nt

F~:clusions

Induced
Faulty Maintenance
Faulty Installation
False Rc~rovals
Improper Operation
Fire, Flood, Crash
etc.

F i nur e  8. C o n t r a s t  of Covernmont Benefits - Contractor
Risk with Differing E quipment  Type an
Contract Exclusions
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cost , u n t i l  the tu rnaround  time improves or assess the

contractor monetary penalty fo r each day late . The

penal t ies  are made even ha r she r  by a RIb con tract that

includes a MTBF guarantee  since if the MTBF values are not

met , add itional spares must be provided un t i l  the MTBF is

improved .

The government desires these features in a RIb contract

since a short turnaround time decreases its need for spares.

The inclusion of a MTBF guarantee  in a RIb contract  also

a f f o r d s  added protection to the government .  Spec i f i cal ly ~

it may force the contractor to make an ECP to meet the stated

MTJ3F , whereas , under  a straight RIb the contractor may choose

not to make the change since it would be less expensive fo r 
U

him to con tin ue makin g repairs . Th is is espec ia l ly  true

nea r the end of a warranty period where an ECP is less cos t

effective for the contractor. The differing viewpoints of

industry and the government are depicted in Table 2.
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Table 2. GovernrrQnt and Contractor Positions on PI\ .

Governirent Contractor

1. Maximum benefits when 1. I*)Uld prefer to apply to
applied to new equiprent already in field.
equiprent

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

before warranty)

3. Minimum exclusions—best 3. Specific exclusions for:
warranty the broadest (a) fire
warranty (b) explosion

(c) subirersion
(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 accident or U

willful nustreathent
(i) internal physical damage

caused by accanpanying
external damage due to
m~ streatnent or tampering
by non—contractor personnel

(k) induced failures
(1) consequential/incidental

damages
‘

~
‘ (m) unver~~ied failures (“retest

OK”) ‘

(n) i n~x~r instafla~~~~ /
operation/maintenance

(o) designed, developed or
produced by others than
warranter.

4. Firm fixed price provides 4. Cost + incentive fee based on
max incentive fleeting tax~jet TITHE.

5. Use !‘TrBF guarantee if cost 5. Never use RIb with t~?~BF
effective and appropriate guarantee
with Rib as determined by
an econcU~tic analysis of the
cost of the ~~ 3F guarantee

(. fhor-t TAT less expensive 6 . Wants minimum penalties t or
since need to buy less Xc~~~,on~ turnaround t n  ~~~.

SpareS
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III. CONTRACT ANALYSIS

RIb contracts l isted in Tables 3 arid 4 were evaluated

in terms of the following categories :

1. Nature of Equipment

a. New state of art for a new purpose.

h. State of art improvement over existing equipment.

c. New military application of commercial “off U

the shelf  equ ipment ” . U

d. Additional procurement of existing military

equipment.

e. Overhaul contract , applied to existing military

equipment a lready in f i e l d .

2. Exclusion clauses.

3. Use of MTBF g u a r a n t i e s  and penalties

4. Turnaround time and penalties

5. Price - ‘

6.  MTBF improvement  r e a l i ze d .

Additionally , the difference in price between sole source

and competitive contacts was compared , the contracts wele

evaluated in terms of contractor r is k a~td potential 
U
~ \ U e T n

mont  benef it , the changes in Rib application s ince  the  lg74

memorandum by DDR&L and OSD(T&L) here analyzed and t h e  u se  of

PIE by the three a rm e d  services was compa red . j~ ‘~~ ~d l v , the

cost effectiveness of the only completed long e i i~ P I E  con-

t r ac t , t Pc f i r o t ITSN (ASO/LST overhaul c o n t r a ct  f o r  t h e

A J B — 3  g y ro ) ,  - s-a s  evaluated . 

U
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Table 3. ~~no Term RIb Contracts (> 4 years)

Warranty
Item Manufacturer Service Year Period

CN494Tt/M13—3 1111 1SN (ASO) 1967—first 5 yrs/ 1500 hrs
contract per unit

1973—second 6 yrs/l.2 million
contract total operating

hours

A24G—27 L~ I USAF 1969 5 yrs/3,000 hours
Gyro per unit

APN—l94 Radar llrnevwei 1 USN (ASO) 1975-2nd 5 years
Altimeter contract

Y’—l4 Hydraulic AI3LX PEN (7~SO) 1973 6 yrs/387,000
operating hours

AN/A~ ’31l8~~~ Collins USAF 1975 5 years
Tacan

APN123VOP/ILS (1) Bendix USA 1975 4 years

F—lh ICE General UStF 1976—under 4 years/300,000

- 
(2) ~~namics negotiation operating hours

sys tUIL ’

(1) Contract includes ~~BF guarantee

(2) Contract has three options : FIb
NW with ~

U
~~J1JU

’ pua ran tet-
Ls~~~

El
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Table 4. Short Tern Con tracts witi - RIb I’rovisions
N26 ironths)

Year Warranty
Item Manufacturer Service Awarded Period

APN 154 UTE PSI: 1972 26 rronths/l000
Radar Beacon operating hours

A1’N 99V Northrop USIT (NAVAIP) 1:)73 2 years
s: Receiver

AAU—32A Kolsnan PSI : ( NAVAIF) prior to 2 years
Barcinetric 1974
Altimeter

3-J~N—194 Honeywell USE (NAVAIF.) 1972 2 years/l500
Iladalt operating hours

INS Carousel Delco US2\F 1972 1 year
~~~ l)

(1)
Contains ~TIBF guarantee

3(3 
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The contracts were Se: ar at e d  into two ~rcu~ S , lo ro: ter

(over 4 years) and short te  rr :~ ( un d e r  (~ mo n t h s ) ~c-r puri o5t~ 5

of the evaluation since t E L  zuc-r tt r t o r f l  contracts do not

represen t  f u l l  c—tenti al oE P1W. These con t r ac t s  are

included in the study, Lc~-~eve r , s in -c they do resent

application of RiP .

A. CONTRACTS

( ‘ E 49 4A , / A J p — 3  Gy r o ,  C o n t r a c t  otuecs Na:al Aviation
Supply Office and Lear Eie~ 1er ~L~~1)

This was the first m ilit r~ use of RI\U~ and re~ resents

the only comi:leted PIE contracc for which a large data ia ~ e

exists. The contract , si :ncd t o  1567 , covered t he  r ep -a i r  of

800 gyros  f o r  a f i v e  year  period. The gyros h ad  heen  in

f i e l d  U~~~~CU ~-~ U5 a nurbe r of yea r s  and were being repaired

c om me r c i a l l y  by LE I  and de ner a l  Electric so actual field

f a i lu r e  a i d  r o o t  to rro a i r  data could PC calculated. Addi—

t o:oi I 1’; , ~ Pc 800 cyros placed und er w a r r an t y  represented

rnly ab ou~- one third of the total pyro population so a

d ir e c t comparison could be made between warranted and

u n w a r r a n t e d  u n i ts . Possible savings  to th e  Eavy were L used

u~~~Uor. the ach i \ U ~~~S~~~~~~~p~~~ o f 1. 2 million op cr at ~~ru :  hou r s  or

150(I irs 
U
l,~~~I~~ t dur inc  the five year period . Itie initial N’1P1’

was calculated to be 400 hours and the taroct N’] dl was set

at 520 hours. The total cost of the P11 was ‘s t i i - l a t e . U-

he ~3.444 i U I 1 1 ± O f l  b a s e d  upon the i nd u c t i o n  of 800 “new ”

L 

U y ~~~~~~~5 a~ a cos t of $ 13 0 5  i c r  u n i t .  1’ savinos of - t 8 ~~, 000 ,

39
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or 57~ per opera t ing  hour was ~U-Loje c te d . This contract was

complehed in 1973 and a follow-on contract with LSI negotiated

for the original 800 gyros . The follow-on contract has f~ ur

major differences. The contract price is lower ($2.5

million , vice $ 3 . 4 4  mil lion ) opera t i r~j t ime of 1.2 mi l l ion

hours is based on the total units covered and not limited U

1500 hours per unit , the calendar time period has been ex- -

tended to six yea rs , and the Navy has the option of including

additional gyrcs under the contract if it Ia 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 resul ted f rom rel iabili ty improvements made to the 
U

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

w i t h  a repair  time of only 45 hours.

A 2 4 G — 2 7  Gyro,  Contract  between USAF and LSI

In 1969 the Ai r  Force signed a RIb cont rac t  w i th  LSI -

for  ma in t enance  of 128 gyros used in the Fli l  a i r c r a f t .  
U

The contract  is for  a 5 year  or 3 , 000 o p e r a t i n g  hours  } e r

u n i t  period and was the r e su l t  of a compe t i t i ve  I r o c u r el :ent

bet~ieen LSI and General Electric. This contract reptcS Ucnted

an additional procurement of cyrUs that were already in

field use. The cost cffecti~’eness of the contract would

therefore be directly evaluated against non-warranted units.
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The u n i t  production cost of the gyro  was $ 6 0 4 0  and the

warranty cost is $2200 which represents a repair cost ol

7.3% of unit price per year [Ref. 15].

- F- l4  Eng ine Driven H y d r a u l i c  Pump, Cont rac t  between
USN (ASO) and 1~bex Corpc5~ ation

This s ix  year/3~~7 , 000 opera t ing  hour contract  was

negotiated in 1973 and covered 258 units at a cost of

$1016 per unit per year. It. was significant for several

U 
reasons. Although ABEX had considerable field exper:~cnces

with hydraulic pumps this pump was larger and represented

a new state of the art design. The contract is the b r oa d es t

warranty under RIb to date in that ABEX acreed to repair

all pumps returned to them with no exclusions. It incor-

porated a pooi 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 f rom the f ac to ry . The cont rac t

price was based on an expected MTBF of 500 h o ur s  d u r i n g  the

f i r s t  year  growing to 750 hours  in the last  y E - a r  [ Re f .  2 5 ] .

APN 194 Radar A l t ime te r,  Cont rac t  between USN and
Honeywell Corporation

The initial procurement contract awarded to I b oney~:e11

~cr the APN—194 contained an Rib c la u s e .  The p er i o d  of
U 

( U .( ~~vr r  (0 under this contract was for two years or 1500 hours

per u n i t  and the cost of tI U L C  w a r r a n t y  has  i t  e U U estimated to

be about 7% of the purchase price . The APE - l°1 w a s  a new

rada r  a l t i m e t er  intended o replace  the A 1 N — l 4  I ~
. l ich ~,~

U iS
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experiencing a 50 hour MTI3F. Althoug h this contract had an

RIb c lause it was ba sically a maintenance service contract

since it  covered a short t ime period (2 years) and the cost

of ECP ’s was join t ly  shared by I 1oneywel~ and the N a v y .

ASO has recently negotiated with h oneywell to provide

a long term (5 year) Rib contract tor the Al’N-194. The

curren t IUITBF of the uni t is est imated  tc be about 4 65 hours .

Under the PIE this ETBE is projected to grow to over 1040

hours at the end o f the five year period [Ref.  26 ] .

AN/ARN-l18 Tacan, Contract between USAF and Rockwell
Collins Radio

This contr”t was signed in July 1975 and was the out-

comu of a desi-jn to cost competition between Collins and

General  Dynamics/Elec t ronics .  The wi n n i n g  Col l in s  b id  was

$9 ,400 per tacan , with an addi t ional  $500 per year  per set

fo r a pe riod of f i ve  yea r s  under PIE. The in itial contract

calls for the coverag€ of 1000 un i t s , wi th  add i t iona l

mu l t i  yea r opt ions of 7 ,300 units. The tacan is a s t a te

U 
of a r t  improvement over e x i s t i n g  tacan sets . The P I E

agreement  contains a NThF ’ guaran tee  of 500 hours  fo r  the

f i r s t  twelve months , 625  hours  for  months  13—24 and 800

hours fo r  months 2 5 — 4 8 .  i t  the f i e l d  MTHF f a l l s  below theot

levels Collins is required to supp ly  a d d i t i o n a l  sparer t o

the Ai r  Force with no charge as well as makin i desn~n

changen to increase reliability [Ref. 8].
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A ’AP2] 123 ‘ O P  — Cont rac t  1- c twe en  LI — A arid H e f l d iX

Bendix won t h i s  c c m p c t l t i ’ U -e  r ocu r e r e n t  U r  1, 139 VUJl

sets over ( u r  o ther  bidders  an .  s igned t h e  c o n t ra ct  in

1975. The contract covers a four 1~ -cr period and l ike  the

Air  Force tacan c on t r a c t  i n c l ul t i a NTi ~1 g u a r a n t e e .  ‘l Ee

VOR set is r equ i r ed  to d em o nst r a t e  a f i ~~1d r- TLF ’ of 500 hours

for t he  f~ r st  yea r , r is~ in to 600 hours dur  i n — ~ the second

year and 700 hours  f o r  t b -  t h i r d  y e a r .  I f  th e  S e  v a lu e s a rc

not met Bendix mus t  d e t er a in c  the cause , take  c o r r e L - t i vc

action , and conduct additional envircni -
~er t i 1  t~~~ f in k: at

no c h a r q e  [ R e f .  16 ] .  The ARN 123 is a s~-~~n d ar d  roi -r- ~~r o i a l

u n i t  that has been in use in the civilian cn’mronment m i

seve r a l  years , however , t h i s  is the first mi li tar a~~p 1 i c a —

t i o n .  Even w i t h  t h e  NTBF U clla ra :ft-t the u n i t  n or  year cost

of the Rib  is r o ly 2.7% of t i e  - u r ch a s r  p r i ce , U l I  w e S t

percentage price for ary m i l i ta ry  :- . i ~~. ag r et -r n t .  This low

f i gure is representative of the hig h confidence I f E n d t n  has

in t h e  u n i t  w h i c h  inn -:- e x h i b i t ed  a I-I’litl - of 1 r eatsr thai . 1000

hours in the c i v i l i a n  environment [Pef. 22]

F- l6  Components,  C t r a c t  between Pfh’\F’_aid Gen e r a l_ O~-nai --ics

The most ambitious RI~ pronosal to data is currer .t] y

under negotiati on . The contract could cal: for Rib COVL - ge

f o r  up to twelve c r i t i c a l  subsystems which have i—ee i -i e e l  i r e .

as contol f i r s t  l ine  u n i t s  (RI Ps ) . The co rti a ct  could a i p l v

any of three different concepts. P11’ with a prevision !(r

t u r n a r o u nd -  t ir  ‘~~~ , RTW wit ! a I-t’IPI- q uar a nt e o  , a nd a c s - ~ ir m r .

1 3
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between Target  Logis t i c  Cost and measured  Log i s t i c  h u l U 1 U o r t

Cost. Under the la t ter concept the actu a l log i s t i c  su r - j  ( ,r t

cost w i l l  be computed-  b~~~t - 1  on da ta a c c u m u l a t e d  durinc a

v e r i f i c a t i o n  test of 3500 flight hours, lU LL t e s t  w i l l

coma r ence six months a f te r  the f i r s t  F-16 squadron L e e - c - r U e s

operational. If the i::easureu value does not exceed t i c -  t I U U CU L

value, the contractor is eligible for an awa rUi fee. I f  t h

total r~easured value exceeds the total target v a l u e  by Ureat -r

than 25% the contractor must initiate a correction of

deticiencies (COP).

Under the P 1W option , the \ U ; a r l a f l t ;  p e r i od  is 18 ni~oo t  S

or 300 , 000 f l iqh t  hours , w h i c h e v e r  come s f i r s t  are. U A:r

Force reserves the option to e x t e n d  he cent a ( U t  is ine rt -

ne n t s  of 24  mon ths  or ecut’ai cot flyir.~ fa : ~r S.  ‘l I e  C O f l t  ~ ac’

sp e c i f i e s  a ma:-:irrur of twer: I: t o days PttW4 10 c en t  SC t L U I

recei pt  of a f a i l ed  FLU and ~ lacer - vn t  c i  toe  r u l ;- a i I e u  i

in a secure s torage  a rea .  The- c o n t ra c t o r  ous t  ri  \ i~ ~

ex t ra  spares if the  t u r n a r r o r i d t i l e  is t U x c e e : u e.

The RIb with a MTBF gua ran tee  c-I t ion p r o v i d e s  f - i  t o u r

penalties if the cor-:i uted NT! ! f o r  a v l v -r m e a s u r  e l  t s. rod

is less than the g u a r a n t e e  va lue  f o r  that pen ce . Tire

co n t r a c t o r  is  obli g a t ed  to:

1. P e r f o r m  e n g i n e e r i n g  a n a l y s i s  to id -cr  t i fy  t h e  c i i

I t rU (rlcorU p 1 ,ince

I n i t i a t e  co r rec t  i~~~’ 1 ( 1 5 .

3. ‘~odtfy cx i s tln r u n i t s  i i  acccr ri - w l  g t r - U

0 dli

_ _ __ _  _ _ _  _ _ _- ~~~~~~~~~~~~~~~~~~~-- 4
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4. Provide additional sparc- s on a loan basis  u n t i l

guaranteed I-ti llS ’ S are met.

Be th STE options are under deparate l in en  liixed Pr  ice

proposals while the LSC option is on a Cost P in s  Incentive

fee bas is [Re f . 24].

B . SHORT TERM CONTRACTS

- 

Se~’eral other contracts l o v e included i’IW I - r c -~:isions

(Table 4)  , however , these are basically maintenance service

type contracts for shor t  t i m e  ,
~~rjci(

1s (2 1  months or less).

The short time period- of t he s e  controc:tr does not provide

~‘ny incent~~ve f o r  the c o n tr a c t c r  to i n i t i a te  any but  the

leas t  expensive ECP ’ s since th e number  of r epa i r s  he would

reduce by i n i t i a t ing  an ECP would not o f f s e t  the cost of

the ECP . These contracts , therefore , do not have- an incen-

t i v e  for the contractor t c s  I~U p r o n e  r e i i a b i l i tv  d u r i n g  t11e

warrants Period and are fl(Uit RIW ’ s in the strict sense.

They do o f f e r  r r s cr a n c e  to the qo~’t:-nriracnt , i~owe’,-er , in  t h a t

the contractor would lose money on the CObt of repairs if

ti- a nunl:-cr  of ac t  nal r e p a i r s  e-nce€-dud the number  t h a t  was

used ~n r i c h -c  t~~C warranty agreement. The contractor

therefore has a st - r -oI: r i n c e n t i v e  to prov ide  equ ipmen t  t ha t

has an n i  t ia ll y  h i gh  r e l i al i l it  . An ot h e i  a d v an t i q c  to

the  q c a-er : -- -~ i~~~ is k n o w i n g  t h a t  r e - }ui ir  costs fo r  tht -

~-mi rra ~~~~ ‘ eaic -d ire fj ;- :~ -d .

=~~~~~~—~~~ - - - U
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C. T’: P i- :s OF 1-~~~i T ;  i PNLET (-ARRANTLI. 1

- ‘ Of the eicht long term (greater than 4 years) P-lb con-

tracts now in force or under negotiation three are overhaul

contracts , one i.s an additional procurement of existing

-- 
military equipment , one is a new m i l i t a r y  applicat ion of

corirniercial 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

e’:isting equipment to state of t h e  art equipment improvements

( T a b l e  f ) .  Of the five short term contracts , three were for U

a d d i t i o n al  p r o c u r em e n t s  of ex i s t i n g  equipment , one for an

~~~~~~~~~~~~ that was a state of the art improvement over

existing equipment , and one a new military application of

commercial equi poent.

I hen the contracts are identified by the military service

(Table 1), it is clear that the Navy has applied Rib pri-

marily to overhaul contracts for long term Rib , while the

Air Force has used the concept fo r production cont racts.

The Navy procurement contracts that have used PIE are pri-

marily for a short term period (<26 months) , except fo r  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. EXCLI ‘s i -~~. CLAU S

The I as ic  e x c l u s i o n  c la u se  in most P 11? c o n t rac t s  to

date has i nd wh -d ‘xclw: ~ in S I or

4 ’

U ~~~~~~~~~~~~ 
U 
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Table 5. ‘1~~rx s  of Equipir~ent l arranted

Long Term (>4 years) Short ‘hans ( , 2 L U  :ontMn) 
U

FTv Contracts Contracts Conto ii ui

P-I1,’, Provisions

New “state of art ” -

ror new use

U State of Ti,rt F-14 1-lydraulic Rump 1\PN-194 Radar Altirreter
iniprov~~ent (1st contract)
over Similar ~li/ARN 118 Tacan
FCPipu~ix-1t 5-16 Caponents

New Application AN/A~N 123 VOR INS Carousel IV
of “off the shelf”
caTinercial F-16 Ccviponents
Exlu pIrcnt

New Procur~~~nt A2 4G-27 Gyro AUPN 154 Radar Beacon
of 

F-lE Components AAU—3A Barc1T~ tric

Already In Pie-Id 
Altin~~ter

A1~~99V Qieqa Receiver

Gl494A/P~3B—3 Gjro
(t~~ contracts) —

(X~erhau1 Contract -

No New ProcurE~rent

P,PN-194 Radar Altincter U

(2nd Contract)

17
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TaL—le ~~. Service Use of Warranties

Long Tens (>4 years) Short Term (< -26 ments)
171W Contracts Contracts Containing

P1W Provisions

U[?N USAF USA USN USAF USA

New “state of — — — — — —
art” for new
use

“State of Art” F—IA AN/AFN — /WN- 194 - —

TrprcverUent Hydraulic 118 Radar
over sirril ar Pump Tacan Altimeter
eqUipiTrent F—16 (1st

canponents contract)

New — p—il j i~~~/j~j~~: — INS —application CCtIXsr - 12 \ ‘Ot-f Carousel
of “of f the ents IV
shelf”
cc*rtrercial
equ LpiTcnt

New- — P2-is-— 7 pJ~’, UI — —

Procurextcnt Oyro Radar
for new use 1k-aCer .
of equipirent F-16 

V-U- IAalready in Carponcntn
field - -l i t  i j lUs-  I U

/~1-L ~~~
~~~~ ; -

I-~&-ce~~er

Overhaul - Q1494A/
contract I~TTB—3
No New nyro (two
Procure— contracts)
~~‘nt T’J N-l94

Radar
AltUincter
(2nd
contract) U
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1. f i r e

2. explosion

3. submersion

- 4 .  crash

5. enemy ac t ion

6. damage caused by r-ishandlinc~, improper

i n s t a l l a t i on, improper operat ion , and acc ident

7.  broken seal on u n i t .

t h e  lone excep tion to these types  of e x c l u si on s  i s  the

con t r ac t  covering the APF X h y d r a u l i c  pump for t h € U  F — i  -I

a i r c r a f t  which conta ins  the clause:

“ I n  t h e  event a wa r r an t ed  un i t  is lost or
destroyed , an addi t iona l  government  owned u n I t
wi l l  be in t roduced into the w a r r a n t y  p o p u l a t ion
and w i l l  assume the unexp i r ed  w a r r a n t y  of th tU

u n i t  lost or destroyed at no increase in c o n t r a c t
p r i c e .  If such replacement is not p o s s i t ] e  (e . I . ,
because all existing units are covered by sis~~lar
w a r r a n t y )  the U.,S. Navy ma elect to procurc a
rep lacement  u n i t  or the par t ies  he reunder  may
negotiate an appropriate extension of the
calendar limitations. ” [Ref . 14]

The number of itc-s~ that would  n o r m a l ly  fall or-des these

e x c l u s i o n s , however , a rt ’  l imi ted  and w i l l  g e n e r a l l y  no t

have a larse impact on the number  of r e t u r n s  the cont ractor

mu s t  process ar d  r e p a i r .

1-. m a j o r  item th.1 t can effect contractor costs under SIlt

is th e return o~ u n i t s  t h a t  “ tes t  :ood .” 7 lai  l e  n u m P er

of these unveri fied failures siu nific an tly raise costs t~~

the contractor since h e  must test ani process all units

r e tu rned  to him . i f  the cost rist co nt  ains- an N i l i  guai - iri t t - t -

4 0  
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the contractor is also penalized if unverified failures are

included in calculatine the f i e l d  STI R of the equ ipment .

P-Il-.’ contracts , with the exception of those including a

~1TBF guarantee , have not included special provisions fo r

u nv e r i f i e d  f a ilu r e s . The number of u n v e r i f i e d  f a i l u r e s  fo r

the’ equipz- ent that have occurred in the pas t  ( if  f i e l d

data is available) or an estimate of the number of unveri-

~i Ed  failures is usually used in calculating the price of

t h e  R ib . The government indirectly pays this price when

it purchases the P1W. This provides the contractor the

opportunity to increase his prof i t if he can lower the rate

r~ unverified failure returns. Contracts containing a

~mP~’ guarantee have excluded unverified failures from the 
U

N”!iF calculation and have , in two of four cases , con ta in ed

a p~ C~-iS]Ofl to pay a f ixed  fee per un i t  if u n v e r i f i e d

f a i l u r es  exceeded a speci f ied  r a t e . The use of exclusions

is summar ized in Table 7.

r. ‘ “‘lU’ UAR2\NT E I - S AN D PENALTI L~
~~~~~~~~ P11-. contracts containing NTBF guarantees have

1 (:’-ntly been signed . One by the Army for procurement of

!\ f l /1-U R N - 1 2 3  VOP naviga t iona l  e q u ip m e n t  and one by the P u

Fo rce f o r  J U r ( U icurement  of a new qcn e rat i o n  Tacan se t .

Addit d n i ~~1y the proposed contract for the F—1 (  f ig h t e r  has

an NTIIF guarantee option to cover up to 12 control I l U ’ s.

‘ s. e a r l ier  p r o c u r e m e n t  of i n e r t i a l  nav i g a t i o n a l  equipment

by the t’ir Force also contained a I I T r i I U  g u a r a n t e e .  The

5r
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I
Table 7. Use of Exclusions

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

N-1/N~~-l23 ~~~ 
(2) 

~A,JB-3 Gyro Abex 
U

(~~ th contracts) hydraulic
punp- U

Ienq AN,’AI-~i—l 18 T~pN—l94 Padalt
term Tacan (2) (second contract)
P1W U 

-

-4 yrs A24G—27 Gyro

F-16 carponents (3)

APN—194 (1st contract) 
U

Short APN- 154 Radar Beacon
term
PJ1, , ’ IW,N 99V P Receiver
provision PAU— 121 Baralt(<26 riDs) (2 )

INS Carousel (IV )

~
1
~government will reimburse contractor $100 for every unverified

failure over 30~ .

(2)~~~~ guarantee - unvei it ied failures not counted .

guarantee option unverified failures not counted .

_________________________________________ - 
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quaranteed NTI3F values and as soc iat ed  pena l t i e s  to l u

evoked if th e  s p e c i f i e d  va lues  are not r -iet are s ui : ar i z e d

in Table  8. The pena l ty  clauses used are v ir t u a l l y  identi-

cal. They provide for  i d e n t i f i c a t i o n  of the cause of

f a i l u r es , co rrect ive no cost EC P ’ s , and provid ing  add i t iona l

spares until stated STBF ’s are met.

Under  a s t ra ight  RIb the contractor  has the option of

improvi n g the r e l i a b i l i t y  of the equipment or of r e p a i r i ng

more u n i t s  if the r e l i a b i l i t y  is not improved.  The l a t t e r

choice ray be more cost e f f e c t i v e  to him especia l ly  du r ing

the later stages of the war ran ty  period . The MTBF gua ran tee

removes this  cp t ion  by evoking a heavy pena l ty  by use of

the provision for  providing addi t ional  spares at no cost

to the g o v e rnm e n t .  l’ror a cont rac tor ’ s s t andpo in t , there fo re ,

t h e r e  is a hi gh ~s~~e of monetary r isk  involved in a

con t rac t  co5t~~in t r - T  a N’TFF guarantee  than in a s tra ~~~ht

~ T~-: fc~ the same equ ipment .

F . TURNARO UND ~ INI~ PR OVISIONS

Turn a round t in c  is impor tan t  to the govern m ent  since

i t  has a direct  i r-spact on the a v a i l a b i l i t y  of t h e  i qu ip i r en t

in the f l e e t .  If STBF is constant  and t u rna round  t im e

i rcr e a s es , t h e  f i e l d  a v a i l a b i l i t y  w i l l  decrease  due to s por e s

r .ct being in stock. Availability can be increased by an

increase  in the amount  of spares ava ilo l le , howe- er , t h i s

is achieved at the expen se of hu~~i no  a dd i t i o n a l  s I - a m i 5

— ~_U~U 
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Table 8. ~I’BF Cu ror:tu-es and Pena ’ ties

Item C,uorosltE U o2 “~~‘i - i Penalty
(hours

Ai/Ai~:-i2~~vr-P 1st year — ~oo Ingineering analysis to determine
2nn ’~’ear 

- M0 cause, corrective DCP ’s,
3rd year - 701) additional environrrenta l testing

1— 12 nont,- s — 4)0 Pup~ly additional spares at nc
Tacan 13—24 months — (25 cost determ ine cause co1~ u-ctivc-

25—4 8 months — 800 FXJP ’s

F-16 Carponents~~~ P] ’~~~ I-’ Guarante~ option
Inertial !-12 months — 185 F~ryineering analysis to dUuterT inc
Navigational 13—24 months — 2Ci cause-n, corrective rrr’s, provice
1:nit 25—36 months — 305 additional spares accc-rdinc to forrula

Flight 1—12 months — 162
ContrcU~ 13-24 months — 242
Canputer 2 5—48 months - 2(0

Radar 1—12 months — 155 U 
U

E/O 13—24 months — 228
Display 25—48 months — 244
PLD 1—12 months ‘- 170 H

Display 13—24 months — 212
25—48 ~mrths 

— 224 
U

Digrtal 1—12 months — 210 U

Scan 13-24 months — 330
Converter 25-48 ‘-onths — 350
Fire 1— 2 months — 415 H
Control l~ — fl i months — 600
Ca~-p’mter 25—~

P ‘- enths — 140

flUID 1--l2 rontbs — 325
Electronics 13—2 1 months - 47 C

2 T U — 4 8 months — 500 U - - —

E/O 1-12 months — 155 
~~~~~~~~~~~~~~~~

Display 13—24 months — 228
Electronics 25—48 n~nth:- 

— 244

[~S Carouse1J~ After 6 most-i-s — 1100 Improve systcr until i’’PJ- ‘a lue
ret , pi ovi iC additional spares
at 1 2  cost

~~ Thc- r~rn~ guarantee is rr~~, if field I~T’lF me :ts cr exceeds sl e r i f m t U
~~TT’ for t~o cormsecutivo 6 ronth rx~r icd-c I~~t no earl ici tl’an the
2— 1/2 year point .

53

- - ~~~-~~~~~--- -~~~~~~--- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- -- ~~~~ -~~~~-—-  - - ~~~~~---- - - -~~ -- --



-.
~~~

U 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -U - - - - - - - - -

~~~~~~

---- -----.- — - - -  — -
~~~~

Spec i f i ed  contractor  tu rna round  t im es  and a s s o c iat e -i

penalties are listed in Table 9. Turnaround  t i r e s  r a n g e

from 24 hours for the F—i -’ hydraulic r uom to a high of 60

days for the ARN 99V P Recei-~er. The extremely s h o r t

- turnaround time for the F-l4 hydraulic pur- p is made possible

by designating 25 of the 258 pumps procured as rotatable

pool items that are }:ept “on the shelf” at the contractor ’s 
UI

plant. Penalties associated with not meeting specified

turnaround time fall into three categories; warranty exten-

sion , m o n e t a r y  p e n a l ty , or p rov is ion of add i t i o n al  spares.

The w a r r a n ty  extension is probably the least  e f f e c t i v e

penalty and causes additional detailed bookkeeping , whi le UI

the provision for  addi t ional  spares is the most ef fective

since this helps to offset the lowered field availability

caused by the increased turnaround time .

G .  COST OF RIb

r
~~ he cost of a PTU is frequently stated as a percentage

d e n --ed from dividing the yearly warranty cost per unit b y

the original unit procurement cost. This method does not

take into account differences in the terr”s and conditions of

the individual warranties , wh i ch can effect the cost of the- U

P1W. It does , howeve r , o f f e r a s ir ~p l e  method of comparing

the cost of RIW contracts. It also presents a guidelmn

evaluating the cost of similar warranty provisions and U

c5 tit lishing a price range- . The co st of each r~iw contract
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Table 9. ‘flirnaround Time

It~~ T~T Penalty

AJB—3 gyro 4 5—60 days —

(2 contracts~

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

I,on J\N/Afl~ 123 VOR 20 days $10 per day for each
U 

g day over 20tern
RTh 1~N/p~~

; 118 Tacan 20 days $25 per day for each
contracts day over 2fl
(>4 yrs)

A—24G—27 gyro 45 days -—
APN—l94 Pad AH - --
(2nd contract )

F—l6 cariponents 22 days contractor provides
additional spares
at no cost if not nQt

APN 194 Radalt 45 days .5% of purchase price
per dzmy over ‘P-

INS C1\FCUSFI IV -- --
Short 1’-PN 99V D Receiver 60 days -—
term

MU-32A Baralt 45 days .5% of purchase price-
provisions per day over 4

:- - 2( months)
2\PN-l54 Radar Beacon 30 clays extension of warranty

per iod i f  not n~ t

- -~~~~~~~~~~~~- ‘-- ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~ U



should be determined by an extensive economic analysis which

evaluates the potential sav ings to the government  and a lso

takes in to account the potent ia l  for  r e l i ab i l ity improvemen t .

Table 10 documents available Fib cost figures. From

the data presented it appears that  the cos t of RI W has been

decreasing wi th  t ime , possibly because of more f am i l i a r i t y

with the concept. It also appears as if the Navy has generally

paid a higher percentage price for RIb 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-

ta ined f i v e  have been or are compet i t ive .  The average per-

centage cost for these contracts is about 6%. The cost of

the four sole source contracts is tout 17%. The Na’ y has

negot ia ted al l four of the sole source con tracts and one

competitive contract. While all Air Force and Army contracts

have been competitive-.

H. MTBF ITMPf- OVJ Fr-NT

All RIb 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 20O’~, Table 11. bndc r the

long term P1W contracts the contractors have used no cost

F-CP’s to effect the increase in reliability for the AJP-3

gyro and the A2 4C—27 gyro . Aitlioug h /\h1 Y has oi iqin~~it ~ d 7

no cost T-CP ’s to the 1-14 hydraulic p~ 1’5), insuffic ient data

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~ ~~~~~ -



>1 E-i

~~~~~~~~~~~C) ~
~~ ~~~ ~ _) ~~ ::~i ~~

E-i
-p H
U H

H ~
o ~ o ~~ ~p

~~~~~ ~~~~~~~ ~~ m o~ n~ 0
~~ ç-~ H ~~~~ 

- ‘
C ~~ F~~~~~r-~~~~H ~j) 4J ~ ~j) 4J~~~~~ ç
~~ ~-c. H N  �;1 ‘~~

* 4 L~~~ G~~ C~ U C Q ~~
(
~I 1’ ‘—I L ~~ 

~~U4 
~~ 

(U
-H ~~

‘ C ~r ~1 c~ •d 4~J I - --I 4-) 4~J 4
-t •1 ~~~~~~~ H E ~~~~~~~~~~~ —. 1 4 J C H  ~~4 J ’  ~ () U

Lf) U~ ¼~) <N (N U U
CU W ~) ~‘ N 1— N N N N N -- -

~) 0< 0~ C -  0< 0< 0’ C ~~>i H H H H r—4 H H

57

U ~~~~~ ~~ — —~~~ ~~~~ ~~~~~ -- — —  UU _ 
—— 

~~~~~~~~~~~~~~~~~~~~ U 
- _, _ _ ~~~ UdI ~~~



Table 11. MTBF Improvement

I tem

AJB— 3 gyro MTBF improved f rom 400 hrs  to 520 hrs
(1st contract ) no date

AJB—3 gyro
(2 nd cont ract )

APN- l 94  Radalt  Replaced APN 141 which had MTBI - of
(1st contract) so hrs. MTBF achieved 450 hour

F—l4 Hydraulic Pump 7 no cost ECP’s originated , not
sufficient data for evaluation of
r e l i a b i l i t y  improvementU

A24G—27 gyro MTBF over 1200 hours  fo r  w a r r a n t e d
gyro vice 749 hours for  u n w a r r a n t e d
uni t

IPS Carousel TV MTBF commercial unit was 1100 hrs
MTBF of USAF unit was 2208 lirs

AN/APP 123VOR No data yet , commercial unit has
~1TBF 1000 hrs . NTI-F quarantee
value - 700 hr s

AN/ARN 118 Tacan Replaces A N/ A R N — 2 1 / 52 / 6 5 / 7 2  w i th  N T IP . U I S
Iiou r

NTI3F guarantee value - 800 Lrs

APP 154 Radar Beacon MTBF improved from 534 hrs to 025 I t S

APN 194 Pad Alt floneywell proposes to increase
(2nd contract) MTBF from 480 - 1110 hrs

50
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is a v a i l a b l e  to d e t e rm i n e  r e l i ab i ] i t v  improvement .  The

dramatic increases in the PT~’F ’ s of the-  INS Carousel IV

and the APP 154 Radar  Beacon , both short tern contracts ,

we-re the result of changes incorporated in the product ion

of the units rather than any changes made in the units

a f t e r  they ~-.-er e  deployed .

I .  RELATIONSHIP  Br:T~-:Eu- : CC-PTPAC TOR R I S K  APi) RIb PRICE

If new equipment , w i th  no field failure data , provides

the greatest monetary risk for the contractor , this risk

should be reflected in the FIb price and in the contract

exclusions. Data for the eight long term P1W contracts does

not substantiate this assumption . The two most e x p e n s i v e

(calculated on a percentage basis) P1W contracts have been

for overhaul contL~c-ts where extensive field failure and

repair cost data was available. The broadest warranty to

da te, for the F—~~4 hydraul i c pumi~ had a h igh percentaae

cost  but also had the shortest turnaround period . The use

of a MTBF guarantee in the IP,’ARN 118 Tacan and Ali/ARN U~3

VO~ contracts did not appear to raise the cost of these

warranties to a h i g h  level. ~he F-lS proposal shows that

u s i n g  an ~TBF ogarantee would raise the price of the warranky

by 12% to 93? dependinc on the -  component  w ar i an t - e d  which

indicates tLa~ a P~ I F  qu a r a n t e e  is more c o s t l y  than  a

straioht P1W. U t  contracts for the “riskier eguipment

also cont-iin r~nr o  ~- i a l~~~- }- r o \ - i s ic -n s  w~ t h  t t ’ O I r d  to

rn a r~ ~~~
‘- e- (~‘al 1 e 1 
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Althoucth pricing data concerning the  short term Pi’i-:

contracts (Table 13) is lacking , there seem to be no par-

ticular diCferences in exclusions or penalties between the

“hidh ’ and “io~- - ” risk equipment.

J. (‘c~P~ FT I TTC Oi

PIP cont rac ts  that  have been compet i t ive  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 I een sole

source and five have been cosf Uetit ive . The average IUercen—

tage pr ice of a sole sou rce con tract  has been over 17 %

while the average percentage price of a competiti’-e contract

has been 5.8~~, Table 14. The Navy has been the only service

to apply sole source RI1U~ contracts , it has also payed a

higher percen~ age cost for warranties.

N. TPE Ni )P P-~ RIb CONTRACT ING

The DDR&E and OSD(I&L) rien c of August lflT4 establishing

guidelines C on  FIb  seems to have s t i m ul a t e d  the use  of R I < ~

(Ta} 1e 15). All ~~U T~~~ contracts since l~~74 I avc lU - e U-en  for lonc~

(4 years or ~reUater) time periods. The Air Force , in par

t i cul ar , has attempted to apply the technique to new i rocure—

r -ients . ‘The c o n t r a c t’;  f o r  the  AP r : — 110 Tacan and the -rn ~ as

-o st r ac t  for  F — l i -  cor I U < e -r en t s  a r e  app l i c a t i o ns  w h ic h  of f e r

the rulxirUur benefits to 4 ( U ~~~~~~ 4-~~~~ ( U 5  n ant . The F — l i  contract

is the most siqnificant r otent-ial application of FIN to

date. ‘ he avian Ic subsys t e ns  Oe-~~~e U t e U U I I V 0 I - Tb O l t  iOS

(1

U U U U

~

U .



Table 13. Contractor Risk; Short Term NI’i , Contracts

Turnaround Time ,
Risk Price Equipment Penalties

High 7% APN-194 Radalt 45 day TAT with
(1st contract) penalty

8.3% INS Carousel NTF3F guarantee
IV with penalty

? APN 154 Radar 30 day TAT with
Beacon penalty

? AAU-3A I3aralt 45 TAT with
penal ty

Low ? ARN 99V 0 60 day TAT
Receiver
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Table 14: Competitive — Sole Source 
U

Contracts  by Service

Long Term (>4 years) RIW Contracts

Item % Price Type Service

AJB-3 Gyro 33% Sole Source USN
(1st con tract)

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

F-l4 Hydraulic 16% Sole Source USN
Pump

APN—l94 Radar 3% (est.) Sole Source USN
Altimeter
(2n d contract)

Average Sole Source 17. 2%

A24G— 27 Gyro 7.3% Competitive USAF

F—l6 Components 4-lO%(RIW) Competitive USAF

AN/ARN 118 Tacan 4.8% Competitive USAF

AN/ARN 123 VOR 2.7% Competitive USA

Average Competitive 5.8%
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Table 15. P1W Contracts by year

Year Item ~U1a~r~~tv Type Service
Period Contract

1907 MB-3 Gyro 5 yr overhaul USN

1969 A24G—27 Gyro 5 yr New Procurement USAF
existing equipn~ nt U

1972 APN 154 26 rt~ s. new procurenent USN
existing equipm ent

APN 194 2 yr new procurerrent USN U

Radalt state of art
n~)rovenent

INS Carousel 1 yr new procurerrent US~F
comnercial
equiprent

1973 ARN 99V 0 2 yr new procurenent csr :
Receiver existing equipmrent

F-14 hydraulic 6 yr new procurement USN
piir’p state of art

iir~)rovenent
p~JE-3 gyro 6 yr overhaul USN

1974 AAU-32A Paralt 2 yr new procurerrent USN
(prior to) existing equipmrent 

DDR&E & OSD (I&L) Menorandum on P1W 

1975 z~N/ARN 118 5 yr new procurenent 051W
(1) state of art

Tacan in~ rovei-~-ent

z~p r: 123 VOP/ 4 yr new procurerrent USA
(1) conmercial equiprrent

1976 ~~ I—l94 Radalt 5 yr overhaul

F—l6 cx:xiiponents (2) 4 yr new procurenent USAF
(proposed ) r:ix of systems

(1) 
Includes MI’FiF guarantee

(2) includes P1W option and RIW,4”~’IBF guarantee option

64 
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represent the major cost—maintenance items in the program .

This is also the first attempt to warrant complete sub-

systems as previous war ran t i e s  hav e covered in d iv idual

“black boxes ’ only. The Army ’s first attempt at applying

the P1W concept, the AN/A RN 123 VOR/ IL S is a middle of the

road approach. The Bendix VOR is a standard commercial

item that has been widely used in civi l ian av iat ion and has

demonstrated a MTBF in excess of 1000 hours in that environ-

ment [Ref. 221 . Meeting the guaranteed NTBF 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 cos t. The contrac t does provide insurance

to the Army , however. l-Thethcr th is  is cost e f f e c t i v e  remains

to be determ ined . Of the three serv ices , the Navy seems to

have taken the least risky approach to Rfl-J contracting .

Although the P1W for the 1-14 hydraulic pump was an ambi-

tious contract represent ing a state of art improvement over

existing hydraulic pumps the majority of the Navy ’s long

term P1W contracts have applied to the overhaul of existinq

equipment. Although the F-iS and LANPS programs are con-

sidering the use of P1W both proposals have left it to the

contractor to determine RIb candidates [Ref. 221 .

L. COST EFFECTIVENESS OF RIb

To date only one completed RIb contract (the 1967 USN

contract with LSI for maintenance of 800 gyroscopes) has

provided comprehensive data concerning cost effectiveness.

(~ r

_ _ __ _ _ _ _ _ _ _ _ _ _ _



D u r i n g  the in i t i a l  economic ana lys is  LSI projected a

$780 , 000 cost sav ings  for  the Navy over the five year

warranty period . U This savings was based on reducing the

maintenance cost of the wa r ra n ted gyroscopes by 65~ an hour .

A total of 1.2 million operating hours was predicted over thc

warranty period [Ref. 261. The cost savings were to accrue due

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

calculated that the cost per operating hour under RIP 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 f4.l3 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 induct ing 800 new configuration

gyroscopes. In actuality a mixture of old and new units

were inducted raising the contract cost to $3.7E- 6 million .

The contract , as mentioned previously , was at fixed

cost and based on a total of 1.2 million operatino hours.

During the five year warranty period the Navy achieved

only 85 percent of th is  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 (1.03) and the actual  ra t io  experienced ( 1 . 4 7 ) .

Based on the reduced operating hour figure the Navy on ly

broke even under t h i s  contract [Ref . 261 . A potenti ally

fl-f
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large savings may accr ue 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 repa ir 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.

t
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IV . CONCLUSIONS

Since the majority of long term RI~ ,.ontracts have not

completed the ir war ranty periods , final evaluation data is

lacking . Ouestions concerning cost savings to the government

and prof~ ts to industry must wa it for this data before they

can be answered. Nevertheless , several conclusions -‘an be

drawn f rom the data  that is ava i lab le .  FIb contracts have

been used in the procurement of new equipment that has

incorporated state of the ar t improvements over the old

equ ipment that it was replac ing  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

t r i a l  use of RIb seems to have achieved this obj ective .

The Air Force , in particular , has negotiated an ambitious

warranty contract for the AN/ARN-1l8 Tacan and is attempting

to apply P11; in the procurement of the F-lfl fighter. The

Army has recently entered into a long term RIb contract for

the procurement of new navigation equipment. The Navy ’s

recent contract for the APN-l94 Radar Altimeter represents

a more conservative contract , however , the Requests for

Proposals ~or the F-18 fighter and the LAMP ’s contain PU:

provisions.

In all cases for which data is availal:-1e the  i n c l u s i o n

of a P1W pro\-ision in a contract has resulted in MTPI-



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 ~UU -~a~~~~1U and a

reduction in maintenance cost of 20% per unit. The Navy , U

howeve r , did not r ea l i ze  the potent ial  cost sav ings f rom the

contract because of a dec rease in operating hours which

resul ted  in f ewer f a i l u r e s  and fewer repairs. Data from

other contracts is lacking .

Several short term., 2 6 month or less, contracts that

contained Fib clauses , have resulted in larce MTLIU- irnpiove—

ments. Since these contracts aic~ basicall\ maintenance U

service contracts in that the short term of the warranty

does not make no cost ECP ’s cost effective for the contractcr ,

the large improvement in ~TBF came from improvements incor-

porated in the equipment during desiqn and production . The

contractor was given the incest  ive to make these 1 lprovenen ts

since he could ra ise his prc : b i t s  by lowering thE nur-hc~ of

repairs he would make durino t1e warranty period . By

p l a c i n g  a l a rqe r  emphas i s  or: re~ iahility and strictly en-

forcing reliability 1 e U S I U f l  si ecificatinns the same resulJ-

could be obtained without the use of a RIP provision .

Such an approach might pro~-e less cumbersome and be more

cost ef f e ct ive.

One ma jor advantage of Pl\: is that it rovid -~ the-

contractor with t i m e l y  and accurate data concerning the

reliability of his equipment under field conuitions . Thi s

(U _ q  U
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enables him to isolate the weak points in his equipment

and correct them . This w i l l  also help him in any fol low-

on designs since he gets f i rst hand experience wi th the

operating environment. Another approach that provides this

type of information is comparison of Target Logist ic Suppor t

Cost to Measured Log istic Support Cos t, one of the options

in the F-l6 contract. The total cost of this option is

less than 50% the cost of the RIP option and less than 30%

of the RIP with MTBF guarantee option . Although this option

does not provide the contractor with an incentive to improve

reliabil i ty  over a long term period , it does provide for

an incentive to keep log istic 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

w ill , at some point, make the RI~ U more expensive than

organic maintenance .

In using PIP , the reliability of the ent ire weapons

system mus t there fore be considered . In some cases , par-

t i c u l a r ly  w i t h  new weapons systems , it  may be more advan-

tageous to cover a wide variety of systems under RIb to

insure an overall high reliability. An example of this

type of application is the proposed J- ’-li~ application .

70
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As a r e s u l t  of r e f e r e n c e  ( a ) ,  a P el’~ab ility Improvement Warranty Conirnitte e
- was e st a b l i s h e d  to p r e p a r e  a dePrii to O~~D poitcy with regard to the

- 
app l i c a t i on  of R I W s  ui t O e  p r o c r i r  e~ n - r i t  nr  c ’c css  . The  c umrnittee rnc:nber—

shi p include .~ r e p r e s e n t a t i v e s  f r om  the  O f f i c e  of the  A s s i s t a n t  S e c r e t a r y
of D ef en s e  ( I n s t a l l a t i o n s  ar ini Lui’ i s t i c s ) ,  the  O f f i c e  of the D i r e c t or ~ D e f e n s e

R e s e ar c h  and En g i n e e r  t r ; g  anti t h e  M i l i t a r y  D e p a r t m en t s .  V a l u a b l e  i np u t s

have been p r o v i d e d  b y e a c h  co i i : t u i t t a e  nie~~ibe r  p l us c o n t r i b u t i o n s  b y
r e p r e s e n t a t i v e s  f r o m  the  O f f i c t - h Ul l  t i l O  A s s i s t a n t  S e c r e t a r y  of D c f e n ~~e

(Corn p t r o l l c  r )  ar i d t h e  O l f i c  c of ::e P t .- n u - r  ;i l C o u n s e l .  IA r . D o n - ild F.

Sp e n c e r  f r o m  t h e  O~ h c -  of tI r e ;\ :o i i s t a n t  S e c r e t a r y  of D c f c - r r i e  ( i n st a l l a t i on s

and Log i s t i c s )  has f-au cti on ed a~; t h e  Chair :nan o f th o  Co :rn i i i t t ee .  Th e
commit t ee  c O r f l p l et e l t o - - 1’ ~ ‘T ~1 oH - n -~ 

- ri ~~ J U R
y  

IQ 7- ’- . I n c l u d e d  in
the G u i d e l in e s  ar e  a R l .  i o n  1 - J r  ~rH s co p e , t .ce i~1 ~/ a1~;cicat ;On cr iteri a ,
the spec i a l  fundi ng i- es :1 r em - : 15 , t u e  vs  se - r i t i a l  e l em e n t s  iou a RIW co n t r  act
clause , the R I W  e v a l u ~it i - ~ ri app roach , an d  t O e  p o t e n t i a l  b e n e f i t s  w h i c h  m a y
r e s u l t  f r om the use of a P I A . T h u s , t h i G u i d o l i n e s , 
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arc avai l  able for- i11 0lCrh i -it i :  U S e O t I  a t r  I I  h a s  u s  a nd  she  :1 ci aid i n  d e te r  mm —

Ing w h e t h e r  p o t e n t i a l  ( ( (  n o r m :  a t n — I  r ~- I ia~i i i  i ty  b e n e f i t s  do , in f a c t , r e s u lt .
T h c r e for e , the  iA j U t - i t y f ) e t n r r  t~~ i t -  l it : ;  a y e  n o v.’ r e q ue s t e d  to  u n d e r t a k e  a

t r i a l  u~~e of R l ~”.’ s i n a n- 1 i r i b e r  of e l r - c t r o n i c  s y s t e m / e q u i p m e n t  p r o gr am s .

T h ese  p r o ’7 r a n ; r  sho:;ld i - i . . -ab : r t  t ’ and t . -.e ir  ~- d a r c n -d ; : : t c n l :  ~ u s e  of a

P1W r ep - 3r t e d  t o  ~O-~ O~~i c t ’ or ~h - ’  st a n t 5 ecr e t ar  ‘
~
‘ o~ L~e.Cense (.bL)

WI ( A t t n :  M r . D o n . u l-d U Spri~c-’i - ) .‘~-HcO ~c -.ll cc n t ~ n u e  1i furuc tucru as the

OSI) c o o r d i n a t o r  f o r  5 1W a c t u v t i y .

To r e a l i z e  the  r n a x i t n ’ l : l i  p - t c - t t i a l  i r e - I l l  t i r e  use of RIWs , it is important

not onl y to identif y t h e  p o d  r - s : r l t s  l i t  a l so  to i d e n t i f y ti: c p rob lem areas
80 tha t  t he  l a t t e r  ~ an h~ Hi~~ t c :  t -d  in a i r d  c o r r e c t e d  in t h e  Gu i d e l ;n c s .
P a r t i c u la r  a t t e n t i o n  si: ‘ ~0 I c :rven t o  the  c o l l e c t i o n  of da ta  so that
accu ra t e  e v a l u a t i o n  c a n  ‘e L _  -

~~ 
- -b o f e a c h  p r o g r a m .  It :r :e q ue s t e d  th at

q u a r t e r l ”  i t l t U t i 3  r e t ’o r ~ ~~~ - U t: t V U t t e ’ ~~ or,. t h e  c a n d i d a t e  s y s t e m s.

0. . - - ,

l~lOfl Art h u r I . l . t e t : : I ) l i a  l i on . Malc olm P. Curri e 
1 ~ ~~~~~

A s s i B t a n t  S e c r e t a r y  of [1 t - t . ’n ; - e  D i r e c t o r , D e f e n s e  R e s e a r c h

-‘ (1nstallat~ons and Logtsti c~i) - 
and E n g i n e e r i n g

Enclot ;ire :
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One of the- ino~.t S jpni fic ant item a of coat  in u i i o f ’  concern to the Dc par Ui a - nt

of l)efcxuse is tl~c aced for improved reliabi li ty and r n a i n t a u n a b i l  ity ~~ of our

weapon s y stc ir n 5 ’ equ ij ) 1)(’ u t .  -

A c on t r a  t u a~ t e c h n R 1u e  u sed  in ti re cominer ci :tl environment and c or -  r e nt l y

b cin L l  u t i l i z e d  on a t r i a l  b a e i s  w i t h i n  h u e  1)oD as a m e an .c of i u j , h - r u r . - , . ( i n ~’

su c h  i:lu I> ()\i-ur.cn tS is t h e  P c - l i a L i l r : y  ]r:rp roi.- t-uoeuu t W a r r - a u i t y ,  or - }~ l\ . ’ ( , - U u

prvv;ousl y kno v.n as a ‘‘Failure i° r c - ’’ or ‘i~t a i i d . ~r d ’ ’  \V a i r a u i t y ) .  ‘T h e

ob j - L t i v’- of a P J W  is to f l 1 O t~~V~~i t C  and prov~de air £ u ; c c n t i \ ’ e  to  c c r i t r  a c ; o ; - a t o

d e t~i~~ir a i d  ~i c d ~rco c ( 1U i I , I l e - f l t  whi clu v.ifl h~ v~ a l o w  f a i ] u r ~ r a t e  ;ts ~ - c ] l  i t :

b y . - )- - p : L i r  c-o ’: ta , af t i u- failur e d e c  to f i c l d / o p :  r a t ~ i ’ : ;a l  1 1 0 0 . F u r - t : e ; i  n c

t h s  t c ( L u . 0 t r C c t l i - n u p t s , t h r o u g h ( l i e  1 2 5 0  of co.:lrz: ctual ~~;re - ’-:oo-: ’t: k it-

per i i d  U U
),~~~~

U f o r  i i i  ( 0  C _ \ t  end  s ove r - S i ye  i- ;:1 y mu s ) , to pi- c \ i d e  0 I c , 
- j - .

for  c c ’n t r  ctou- ;- to improve t h e  r i - l i a i i l i ~ y of t h e i r -  e~~u i p m c -n t  and  t o  r~ ~~~~~‘:

repair c o s 1 ~ d u r i n g  th~- period of ~- ar-r ar:ty (~O \ (  r a g e ill  e c r d c - r  s o

th - i r pr i t f j t ~

i t  sh e i l d  I -  m t ’ : d  th~.t a R1\V i s  not  a i n a i n t c ; c ; i n c e  c c n t i ~ - c t an d  d~~ n o t

z- cu hrirc - t i c ; c t  t h . t -  C ( ; I u t r a  ( o r -  p r o v i d e  r o u t i n e  p e r i o d i c  up k e ep .  r : - : ’ - u m z l u  - n i  - ,

ad~~i : - t iii: , -h ~~~~~~ c.r ~hcr ~~~1- r i r ; ’ -sp in e- c-p . A J~ ]\V also kc ~~; r i o t

— U - _~~~~~~~_ _____ _U _~~~~
____
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c on i p o l i c - u l t s  uf  a war ru ult (- rI u i - u i  wI : ic i i  a r e , ex p e c t e d  to  ne ed  r ep ) , u c c n i c - x t

under normal o n e - d u r i s i g  ( u s - t c x u i ~ of t h e  v.-~~x r a n t y  (such as filters , l i i; ht

bulbs , et c ) .  Such  it et ris may be- p r o v i d -d l i i i - b y separate p r o v i s i o n s  in

th e c o n t r a c t  c c u r n - i s t e n t  w i t h  c u rr e n t  lay- -s and r e g u l a t i o n s , b u t  t h e y  s h a l l

not be in c l u d e d  in t h e  P1W p r o vi s  i o n .  In g e n e ra l , a P1W ~vi ll p r o v i d e  fot

the r cp a~ r or rcp laccnl ent of f a i l e d  u n i t s  as well  as agreed to no cost

eng ineer l u g  changes and the calib ratiu:i , adjustment and te sti n g associ ated

N
t h e r e w it h .

The L r u u u e : d Scr v i c - s P r o c u r c - r i r e n t  1~ et ~u~ c i t i u n u  (A S P R)  s t a t ~ - a that a

v.’ar-r ; n~y 1au~s -  grvc- t; the Gi--v,:rnrou or,S a c .nit rac tu~t) r i g ht  t o  ass - r t

Chn i 1T~~ r i  g c n r - d i r t g  t Ine de fic iency of ~uj - : : l i c s  or - s e r v i c e s  fu r - r~ i s b ~cel , nut-

~~~~~~~~~~~~~ any :1~~er contr., tu ,il provi~~iC~7 i S  pc r t a i u i i u n ~ , t o  acccp t~~n -~ c -  P’

the Guv ~ r n c l r e - r l 1 . Sir cir a cl oise : a]To’.’. s- t h e  G o v u r i n i a - mi t  ~:i ] :h t :~ - n i l  t i m . - ~ f t c i

acce p t a n c e  (if t h u r - c  s:u~:p li e~ or s s - r v i c c s  in  1-’hi ~~h i t o  a s n . c - I  y - i ~ -~~t t o

corrcclio ,r of liii- d o f i o i h - n c i e ~ or t h - f t  -t e , r u _ p e r f o r u i an ce , o r

adjustrru i t  i i i  t he  c o n t r a c t  p r i c e , or otlue r icroedic :; . Th is ; cd d ii nsiinu l

per i o d  of t u n e  nray bc-gin at t h e  ti m e of dcl iver -y. ~sr at t h e  o c C u l 7 r c- I s . e of
- - --- - - -- - ~~~~~~~—- U - - - -  - - - - - -

a specif;ud ~v c n t , ;ii:d unl a y r u n  fo r  a g iver: number of d y o  or month :-

until oc - tn r l - - u rc c of ~~~n e t h s .- r o p c c i f ~cd c - v : - : t . The i r r t e n t  of such a

is  ‘‘b~u y ~-~ p~ o t e c ’io:: ’ f r o m  n u n —  o n i o r I : l u r ; ’  .~~~. i t c i i a] S or p~ o~ i~’ c ’ : hu ., - r n n - z , ; ; ~ .

The P1 \’.’ g r i t  L e y c : - :! this c o n v e n t i O n i d  n - a c c p t  of ~v a r r a n t y .  £

__ _ _ _ _
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Th e~~s c r . c c  of the r.:’.” ~~c~ hy i~ that d aring the r erio~ cf the
4

w a r r a n ty  c o v e r a g e , for a f ixed  pr ice , c o n t r a c t o r s  will be encouraged

to improve the re l iabi l i t y  and to reduce the repair costs of the equi pment

throug h the mechanism of “no-cos t ” (to the Governme n t )  E n g in eer in g  Ch an ge

Pro posal s (E C P s ) .  These ECPs sha l l  be cons i s t en t  with Government

procedures  to p re se rve  C o n f i g u r a t i o n  Control . Cr 5ce a fixec pr ice  is

es tab l i shed  for the w a r r a n t y ,  the actual  p rof i t  r e a l i z e d  b y the cont rac tor

is de pendent  up on the equi pment’ s r e l i a b i l i t y  ari d main ta inab i l i ty  in s e r v i c e

use , plus any improveme n t s  that he c an  ur.ake in its re l iab ility and m ain-

tai ri ability so as to keep  the number and cost of r epa i r s  as low as possible.

A R I W resu lts  in the cont rac tor  focus ing  his at tention on his reliab ility

ari d main ta inab i l i ty  e f for t s , s ince  throug h such a p rogram he c ar , obtain

grea ter  prof i t .  Thus , a P1W bc-cou-r cs a con t rac t ing  techn i que b y which

the Government  d e r i v e s  the  b c ne f l t s  of im p r oved  r e l i a b i l i t y and main-

ta inab i l i ty  for e a c h  a~ dit ion~i dol l a r  that  the contractor  earns . The above

f e a t u r e s  t h e r e f o r e  d i s t i n ~~’.’urh a R I \V f rom the conven t iona l  w a r ran t i e s

d c E c r i b c - d in A~~~PFS.

The P1W concept may be introduced at ~n v  i~c.ir.t d ur i r . c  the ac~~- :irit ion

c y c l e .  Norma l ly ,  the m &xi r rma r z  b e n e f i t  can be expected b y i n c l u d i n g  such

~ P1W c o n t r a c t  p r o v i s i o n  at th t i r i ’ or awar - d of the i n i t i a l  p ro d -ac t ion

c o r . t r  a c t  for t h e  sy s te rn  / ‘ - q u i p : u u - n t .  For new c-: ’u ium ent , it ~‘.dll ~gc rte: - all y

be appro p r ia te  for  th e  G ’~v c r n r i  , rt  to inch -a te  to pi o spe c t i v e  con t ra c t o ; -

75
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e a r l y  in the develci pr.;er.t c y c i c  that it p lans  to c o n s i d e r  su ch  a ~~ar r a n t y

U p rovis ion for i n c l u s i o n  in th e contract  at the time of in i t ia l  pr oduct ion

appro val . B y so do ing,  contractor s will be motivated to ensur e that their

eq u i pment ’ s r e l i a b i l i t y  and m a i n t a i n a b i l i t y  are g iven appropr ia te  a t t ent ion

at the Ume it is i n i t i a l l y d e s i gned ,  s ince  this  could affect i ts su b sequent

- repa i r  or rep lacement  costs.

The g r e a t e s t  v a l u e  of a P1W con tract  p rov i s ion  is exp ected to be rea l i zed

I n the initial years  of the e;ui p rn enrt’ s fi~-ld dep~oymer .t.  Th u s , after the

equ i pment ’ s r e l i a b i l i t y  and main ta inab i l i ty  have been sa t i s fac to r il y demons t ra ted

t h roug h f i e ld  use , the Government  .rru ay then a s se s s  the cost e f fec t iveness  of the

R I W to de te rmin e  w hether  to cont inue  or to e l imin a te  such warr an t y coverage .

It shou ld be emp h~. c i z e d  that the t e rms  and commitments  r equ i red of the

cont rac tor , p a r t i c u l a r l y f o r  the  i n i t i a l  ~~a r r an t y ,  shou ld r e s u l t  in a r c-a sori able

ba l ance bet v. een h i s  r i s k s  and the d e g r e e  of i n c e n t i v e  needed to ach ieve  the

pri ma r y go~~ of system avail abi lity . The s iz - e ~~ d scop e of the i n i t i a l  ccm~~~ t~~~er.

shou ld be d e t e r m i n e d  in c o n s i d e r a t i o n  of the u n c e r t a i n i t i e s  in fu tu re  support

cost s  and the r i s k s  i n v o l v e d  to both con t r ac to r  and g o v e r n m e n t .  Th is pe r iod

of warrant y  co~~c - r a g e  g e n e r a l l y w i l l  c o n t i n u e  for at l ea s t  three  yea r s .  5

P~~:Ll A B1 L 1T Y L M P 1~O\’ EI~t E N T  w A R P AN ’ r y (P 1W)

A Rch iabi lit y Jru:pro- crnent \ V a r r a n t y is d~~f i ncd  as a p r o v i s i o n  in ei th e r

~t f i~~cd p r i ce  a c o r u i ~~it i n n . f T  f i ’ ; : d  t ice  e a r u i p~r m e n t  o v e r h au l  cont~~ ct in

~ ‘Iu ich :  - — — —

7
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- - (a) th e~c o n t r a c t o r  is p rov ided  with a monetary incen t ive , throug hou t

the per iod  of the war r a n ty ,  to improve the product ion d e s i g n  and eng i n e e r i n g

of the ~qui pment so as to enha ncp the f ield/operational  rel iabil ity and main-

t a ir . a b i l i t y  of the sy s t e m / e q u i p ment ;  and

(b) the con t rac to r  ag ree s  that , du r i r ~ a spe c if ied  or m e a s u r e d  per iod

of use , he wil l  repa i r  or rep l a c e  ( w i t h i n  a specif ied tu r n around t ime)  all

equ i pment that fails (subj ~~ct to spec i f i ed  exc lusions  if app l icable) .

A f - x e ~ pr ice for the P1W coverage  should be ag reed  upo:~ d~: ~~
.; r . c ; c t i a t~~ r

of the a c q u i s i t i o n  con t rac t  or equ i pment overhaul  contract .  The warranty

should a lso be es tab l i shed  as a sc” a r a t c  con t r a c t  l ine i tem. In the case

of formally ad~- e r t i s e d  cont rac ts , the terms of the w ar ran ty  and a separa te ly

pr iced co n t r ac t  l i ne  itcrr i mus t  be provided for in the I nvitat ion for Bid s -

RELIABILITY IMPPOV ENI ENT W’APR ANT? ~P I W )_APPLICATI ON _CR I T E R I A

Dec i s ions  for P1W app l i ca t i on  sh~ uid be made as early as possible in the

a c q u i s i t i o n  c y c l e . Th e  c o n t r a c t o r  should  be informed early in the design

pha se  t hd t  t h e r e  wi l l  bc ~~a rr  an~y r eq u i r e m en t s  so th a t he can , make  impor t an t

t r a d e - o f f s .  It i s  n o t e d  t h a t  the  equ i p m ent  n eed not meet all the criteria shov.-r-

below in orde r to app l y a P1W . B a t h e r , at th i s  point in t ime the Government

should pl c-k l og ical candidates vhhich meet several or many of the cr i ~cr ia

so that f u r t h c r  ?s s essi-nent can be m ade of th e val u e  of this techni que. 
-

The f o l 1 o w i t ~; c r i l  n a  ma y be u sed for se l ec t ing  equ i p ment ’as
1 

pot~~nt ia l

c a n d i d a t c ~ ( c r  P e l i a b i l j t v  In~pro v  in -nt W a m - r a n t y  c o v e r a g e .  T h ese  c r i t er i a

may l’c - ‘~ - d h r  cy s h - n i s , s~~hc~ - ’~t ’: tns , u n i t s , s-~ b u n i t ~~, or even n.od~~les .

a. A v ~- r r r ni  y * an , .bt.~ i~u - j at a pr ~ç e i’u’ -m - n s i t r  ate v:. ’ i he cor - ’ -
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b. M o~~er a t c  to hig h ini t ia l  suppor t cos ts  are involved. -

- 

c.. Th~. e~~~~prr ~en t  is r e : d l y tr ar. s~~c r t a b l e  to pe r m i t  re tu rn  to the

vendor ’. pla r ~t or , a l te r n a t ive ly ,  -the equ i pment is one for which a cont r ac tor

ca.n provid e for field s e r v i c e .

d. The equ i pment is g e n e r a l l y s e l f - c o n t a i n e d , is gene ra l l y immune

from f a i l u r e s  i nduced  b y o u t s i d e  u n i t s , and i-~as rea dil y id e r t~~~a~. e  fa i lure

c h a r a c t e r i s t i c s .  
- 

- -

~ . n-~ ~~
-
~~

-
~t p:~ ca~~ cr. t e r r r ~S c~ e .p o c t e ~ cp e r a t i n ~ t~me a nd 

U

the use env i ronment  are known .

1. The equi pment is succ ep tib l e to being co n t r ac t ed  for on a fixed

pri ce type b a s i s .

g. The co n t r ac t  can be s t r u c t u r e d  to p r ov ide  a w ar ran ty  pe ri o ’~ of

seve ra l  yea r s . This  should al low the c o n t r a c t o r  s u f f i c i e n t  t ime to ident i f y

and anal yze  f a i l u r e s  in order  to pe r m i t  r e l i a b i l ity and m a i n t a i r ~ab i l i ty

improvements.

h. The equi p:v~ent  has a p o t cn t i a l  f o r  ~~~~ reLa~ ilit y g rc- ~-th a~-d

reduct ion  in repa i r  cos t s .

I. P o t en t i a l  c o n t r a c t o r s  i n d i c a t e  a c- oopcr a t . -  e a t t i t u d e  toward

accep tance  of a P1W provision an d  c~- n l u n ( i o n  of i ts  e f f e c t iv e n e s s .

j . A sufficient quanti t~ of the e - q i i p~n en t  is to be p r ocured  to make the
- • 1 ‘

P 1W cos~ -cf(e c t t v e . .

k . The cq :i pment is of cc-r (igu nts or~ t l s ~~t d i s c o u r a g e s  u n a u t h o r i z e d

li - I d  r e p a i r , p~~- f -  r ahl y ~-~- a )~-d a:~d capn1 ~h- of ~o r i t a i n i n ~ an -E sed 1 i n~ -~

In d i c a l . ’r ( E i  .~~ - n  S t - i f l t -  ‘~,i~~- • ~~ t ue  ~~~~~~ 5 J  - ‘ . - ~n~ - . - n~ r o] . 
- 

U

1
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1. There i:. a r~ ~1~ - (~fl tblt d - b i ~ -e of zt~
;
~-ur dnce that there ~‘i ll ~e a

-
- 

- 

- hi gh u t i l i ~- a t  i o n  o f t h e  ~-~ ui pint-n t . 
U

in . The e c 1u i j ; i n e r i t  is  One t h a t  p e r m i t s  t h e  c o n t r a c t o r  to e ff ec t  no— cost

ECPs subs cq u~~i1t to  the Go v c r nu i ’cnt ’ s a p p r ov a l .

n.  F a i l u re  d . t - t  an d  the intended op e r a t i o n a l  u se  data can be furnished

the con t r  a c to r  for  th~ proposed  c o n t r a c t u a l  1)crioci and up d a t e d  p e r i o d i c a l l y

d u r in g  the  t e r m  of the con t r ac t .

FUNDING 01’ P F~L I A L TI JTY I~~ PRO\ ’ E~ i l - N T  W - ~flR  A~-~TI ~-;h

In the pa~;t , d i f f c  c j j t  p o i n t n  of v i e w  h a -.- c  b een  exp r cs~~ed rega rding the

funding of ~~~ . Lack  of clear h u i d  auc e in t i j i ar ~ a has caused diff i ~~~

in the u~ e of thi s c o n t x - a c t u - l  Ic ’chniouv . hi order to p r o v i d e  c l a r i f i c a t i a : i

r eg a rd i z - g  [ l i t -  t y p e~- c ~ fu n d  a to be u s-ed for  pr o~ ur  e inc-nt a inc or p ar  at i a g a ~

furid ilb ’, p~dic y gu Jt-]i au - a h a v e  b een  u~horiae d for w e  by (- ~~-l )

(C np t r c l l u - r )  an d  C h f i u e  of A ~i~~I i . t U & - : i e i - , : ]  C u u ; i s e l ( F \ l) .  Th ese f ridni’

f~U i d 1 l 1 f l ( S  : 1) a l l d  p l i  i n it  t h e - i n u r e  e f l i - c t i ’ -  u t i l i ~~a~~ioa  of PJW ~- .

a. i-~I\7 a ~i a l l  be f w i d t - d  11-On) t h c -  s a m e a p p r O j i~~~ iO :i as t h e  a~

oi- ov er Ii aid v - a r  i- an ~. d ( I  - c • , -mc w ar  r a n t  y s h a l l  be paid  f r  oin t h e  I-~
’ 0 CU  i

opc r a t i on  3 m m ~~ z .m -* n t c - i~~ . i m c e , or PI YJ i~E a l)p ~~o p r i a l i o m m  of the scrvi u- or n~~ t - m ~~. y

coi~c- ei-n. d ( l ( ’ 1) ~-ndi1 )g on froni v h i c l i  of the naid ap)rop~-~ aLiOii s the ;m& (~u i~ ~ a.

03 o v e i h m a n l  i~. funded). ~‘h e !~IW coat is part of t ime fixed price contr act , ~-ud

p a y r~ , e nt  to the ~
- -as r ant or fcn the P 1\V par ¶ iaa s ha l l  not be made i a a 1 a m a l o -

d i u f c r c n ~ t h a n  ~n m y m : m e r m t u n d e r  th~ r e r a : k i i i i n ~; o r t i o u  of t h -  co~~t r a c t , 
~~~~~~

t h a t , p a y m a  n t  Itn [In- PJV .’ i v  i - a  d a - ) -d u n t il  t h - l i ’ - c i - y or r e l i n ~~- m i ~ i . t

C ( } I I t I  0)  t I  ~~~~~ t e a m  ‘ -
~ 

t ! -~- m  r - t : ~~’~ ’ . 
-
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b. ]n oz - d ci  to , t m m . t n i  tL i l m i ~~ u i  t a t  d m i . t i m I L t l o m i  b t v - - i - i  a I<IV. ’ and a

s e r vic e  coat raL t u~. a m  I - F X e1 ~~e r i i ” l m c  , z i a i n t c - x m a r i c c - , t i m e  fül Ii ’wmn g

requir ements i m u a t be ~~~~~~~~

(i) The Pt V,~ uL J 1 be imm c ludm- d in a flxc-d pric e c o n t r a c t  for the

acqui s  i t i n i m  or o v e r h a u l  of an it erm I or i t em s  -

- 
( i i )  Time w a r r a n t y  p e r i o d  on e - m c h i  i t e m  s h a l l  beg in  a f t c - r ma n u f ~~c l ur e

or o v e r hau l  • upon d - l i vem - y or r clin~~u i a h I I I ~~ - m  t of control of the i t e  in by the

v . a r i- an t o r  - 
- 

• 
-

(iii) T h e  R1\V shell rc- qtli re the v -ni - I- a st or  U r ep a i r  or r c -p l a i e  th~

w~~~r a n U - d  i U - m n  u l o i l  f a i l u r e .

( i v )  T u e  1(lV/ ah Li1  no t  i nc l u d i -  r e o u~ r e~~ie n t s  fu i  t ie :  w ar  i - a n t o r  to

pr o v i d e n o rm a l  a 1 ) L e t - 1 L , c ic a n i r . g ,  a d j u a -~ b ç~, r s b l~~hn ~ or c-~bcr p- -r ~~~ -h

I n a i n t c r 1 :~r _ c ( -  \; ILICIL v~e fld i - a  V L q a n 1 d  \ : L t i i a - L l  C~~~~C~ t ¶ 0  f a i l i - a - t - .

(v) T he  R J V  s h a l l  - - . c h i d e  co i~~~ - i t -  i t s  of thu v - a n  a ted 1 1 c C)  Wh~~C 1I b a - .

iiei- z m i J c i~ u i , m s l n c c - s ~ - il1 i-c~1ui r e i ep ln c t-ii -i t b c f n r a  t i i c -  t-~:1 h ; t i o r  of I L . -

warranty ( s u c h  l i l t  I - i s , u n i t  la~1!~~, t I e . ) .  S u - Jm m t c - i n ,  m i :-~ t~

for  by scp .r ate l~J - ( -~
- -

~s i ) ! s in t h e  c o e t I~~~Ct  c~~a i ; i s t t - n t  \ : i~~l I  e t m r r u i t  h~wr  i l

r e g u l a t i o n s , b i t t hey sha l l  not  be i n c l u d e d  ai t h e  P_ Pt - J r ’ v i s i o : i .

j~~;~~ ’~~~~ j L-\l I’:] l-~- l E N T S  l~ i~Tw _ CLA 1

l3ecauue P_I\\’ px- o ’-iamuns must be tailor e-J ti the- Ii in sei. -~~tc
7 , a

1(1W’ c ia -a - i -  i s  not  f L - a I - i b l e .  l l o w - v - r , i~ ic f J J hL~.vj 1 m g  i s  a l t  t i  t l l ( - i - ~ e~~~.c n t i . t~

c i cu i ej i t . ,  t~ h i J m  iior ’ ii !l y should be consider ed f o r  m : 1 L l t l S i m )  :x i ~-u ~ h a • J . a i  -

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

‘ 
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a. T1- 1<M . St~ tc 1. - ii 1 ’ t of t i m e v ar ra i ty ~.- m ] l  be in e f f e c t . T h i s  should

cov er  us  age (t i e rating Imccm r s) an .l f i r  a len d ar  t i r i m e -  ( g e n e  i all y t h r e e  y e a r s
N

or l o n g er ) .

b. O P t JE C T I VF / SC O P E:  S t a te  t i m e  primary objective of the warranty,

i . e . ,  to  m o t i v - t t e  t h e  c o n t r a c t o r  to d e s i g n  and produce equi pment ~vb i ch  is m u - r i

r e l i a b i t -  an t i l e s s  cos t l y to repair than at p ie -sc- li t. If th e -i- c is to b~ a

sp e c i fi e d  I e l t t l ) 1 l 1 t ~ ’ 1- e q u i r e m e m i t , t h i s  s h o ul d  be c l e a r l y set  f o r U m  m u  th~

c o n t r a c t .

c.  I- i LU ~~~E: State w h a t  c o n s t i t u t e s  f a i l u r e  v - i n ch  w i l l  r e q u i r e  th~

c o n t r a c t o r  to  I c  r mni  r or rep lace a failed i t e -  I L l , at his op t i on , at im o c

in  c o l i t I -  n (  I

d .  r::(~l~~Lhy-:~
;: State ~;Ima t oi ui t i c - a (a . 

~~~~
. i t t - i n s  ]o _ t or d n ; l _ .~~~ j

to fire , m-:- })lcaior , e t c . )  and ~t t i o n S  a s s o c i a t e d  - - - . - i t hx r c -~~:i ! - a ( e . g .  t : a i ~ i :m~~

shi ppi ’i~’ , e t c . ) a i e  apec~ f i t a l l y c - > c l u d c c  undc - r h i t  \vrtm - ralm t y.

( ‘hi)PI I UC () ,1~~ )t 1t t .. if i i i  t i  ic I i  m Go~~c rn i i  i t  
~ 

a L i )

of r e t u r n i n g  f i l e d  u n i t s  to  c o n t r a c t o r  -

f .  PJ~~P _ ’- l ~~: l : m d i &  a t e  a s p.tr ate price for wnrr~- nty ccVt - i a ~~ a i~~~ f o r  t h e

b a s ic  u n i t  p r o  t i r e d  in o r d e r  to  i i m ~- lc  it posstble to d ctt-rniinc t h it - ca t to

the G o v a i  f i l l - . L i t  of the  P _ I V Y .

11. C0~-;TP_ - .~~T(Y~ o~ i~ 1T .’r :c~:’: - -

—- - — ——-  — - —U  U- 
~~~, I

a. \V A I J  A h i  ~~~~~~~~~~~~~~~ P c q u i i c  c o n ( r n e t o r  to  c a u s e  j - r o~: i a ~ n~~ J i : - ’-~ .

~ ( i f  p . - i  t~ - - m :  ~~- n L i t i O : .  on ~ ‘~ i f ; t ( ( (1 u n i t , $ l \ l t 1  t h a t  i t t  i i  i S  ‘ -  r i

v - , I i  ~~~~~ a c i i - , ~- c t a ~ :. - I )  t~~ 0 ~ - l i i ~ f . i ! : .  d i m  I r i ; ~ tt .n i n n t ~ - 
-

I
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b. T U P N . t .~~9~J~~p ‘ State turnar ound time requ ired by the contract

and cor,tractua~ adjustments or other  cons ide ra t ions , as app ropriate , to be

exacted if the contr actor exceeds  the number of day s so specified. A contra ct

t r- a.r oun d t ime shou ld be de f ined  as d at e unit 
~
s r e c e i v e d  by contractor  for

repa ir , to date unit I s r e p a i r e d  and sh i pped b y con t r ac to r  to Govern ment .

c. RECORD S : R e q u i r e  c o n t r a c t o r  to mai n ta in  r eco rds  by serial  number

for eac h  u n i t  u nder warranty  and to ma ke such rec ords  ava ilable to the Governme nt

upon request .  U
-

111. GO V E RN M EN T O BLIGATION:

a. CON T AI NERS:  Indica te  whether  or not the Govern ment will supp ly specia l

con t i~ine r s  for r e sh i pment of units to arid fr om their d es t ina t io ns  for the life of

the war r anty.

b. NO-COS T ? AT] : State p r o c e d u r e s  for submi ttal of contr actor

lni t i a t -~d n o-cos t  ECP e d es i gned to imp rove the unit’ s re l i ab i l i ty / main ta ina b i l i ty .

Th e co ’ t r a ctor  ~h o~i ld  be adv ised  that such  EC?s w i l l  be suh~ect  to the G overn m ent ’

appro val.

rv . t~t 1S C E - L A N E O U S

a. ~~SPLCT12~~
: State th e- extent of both Government and contractor inspectie:

to I ’e r c - q i i r e d .

b. ~)~sPç S111O~~: Sta te  th a t  ea ch u n i t  r e tu rned , that  is not c o n s i d e r e d  r e n a : r

a -  !~~, ~h m a l l  ~ e :]ispnscd of b y the c o n t r a c t o r  as d i r e c t e d  by t he Ad n~in ~ s t r a t i n g

• ~~~- - 

~ C~f i c t -n  ( A G O ) .  Al co , ir,du a t e t he m arn e r  of d i s p o s i t i o n  of t h c  u n u s e d

t h e  ~~- , r r , ~~~~ f u r  ~ n -  - m i t t  Sa ’ t n - c t .  d t o  an t - l t u 1 e-~ failu re or th~.t , -mOo n

~~~~~ C (3 . ~ dc -. l i r .  d
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c -. N OT lF!Ct . T I ON:  Ind i c  ate , th e  r c q u i r c m  nt  for both the con t ra c tor  and U

- 
— —

the Government to notif y each other , within a specified time , of any def icien cy

d iscove r ed  In a unit . U

d. - U N V E R I F I E D _F A I L URE S :  State whether or not the contr act o r  will be-

compe n sated for the cost  of t e s t in g  i tems re t u rned  to him under th e war r an t y

ror which no d i sc repancy  i~ found.

e. &~~~~~
T . T5: I r d i c a t e  u r d e r  what  c i r c u m s t a n c e s , if ar ~- , t h e  C : - - t r ~-

m ent is author iz ed to make adjustments  to units  under warrant y.

V. DATA R E Q U I R E M ENTS

- a. W A R R A N T Y  DAT A: The contractor  will be r eq u i red to es tabl ish  and

maintain a dat a syste m- n ca pab le of p rovidin g a repair  record of each unit ,

anal y s i s  of uni t  fa i lu re , number of i tems r e t u r n e d , turn ar ound ar id pi pel ine

time of unit  r e t u rned , remaining warran ty cove rage , etc.

b. GO V E R N M E~;T_D E V FL O P E D  DATA . The Government  shal l be re quired

tc- p r o v i d e  in a t im e l y rn an r 1e r , av ai ]~-b ) e  Government  g e n e r a t e d  operat i on and

m a i n t e n a n c e  data  g e n e r a t e d  on th e equi pment.

D E T E P M E ’ ATION OF COST E r F E C T I V FTh:ESS OF USE OF A REL iABIL iTY

DV~P P _ O V E M E N T  W A R R A N T Y  
-

The b e n e f i t s  to be d e r i v e d  I r o m i m  us e -  of a RI W p r o v i s i o n  should be r e l a t e d  to

the  cost thereof to the CLLvernment as wall as s ys t e m  r e l i a b i l i t y  and a v a i l a b i l i t y .

In the c a s e  of n ew  Sys t ~ ms a nJ eq u i pment en te r in g  the G overnm ~~i-.t iLento r y

which  ni - c not siu~ il ar to e~ci st in~~ cq ’I i p Ii ~ent , th~ Gu~- e r n n ~e-nt ~‘ill have no d i r ec t

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- - - — - U - ~~~~~~~~~~~~~~~~~~~~~ - - U ~~~~~~~~~~~~~~~~~ ~~~~~~~~ -~~ 
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exr ~- r i e n c e  w i th  such i t ems  for a b a s e l i n e  cos t .  Therefore , to compute benef i t s

v e r s u s  w a r r a n t y  cos t , in the above ins tanc e , may require  judg ment on the part

of the Gove r nment .  -

In general , a cos t  an al y s i s  shoul d be p erformed for e a c h  prop osed warrant y

app l i c a t i o n , upon r e c e i pt of the contractor ’ s pr oposal , in order  to de termine

• wh ether or not use  of a P1W woul d be cos t  e f f e c t i v e .  Such an anal y s i s  should

investi gate the r e l a t ive  cost  of t he R I\~
T and zion R I W s i tuat ions  ( including ECPs)

~~~ exami n e the cos t  of v a r y ing t ime p e r i o d s .  The u r e  of a P1W p r o v i s i on  ~v i11

ge ne ra ll y involve  a d d i t i o n a l  c o s t s  over  the acq u i s i t i on  cost .  These costs must

be compared with “in house ” Governme n t  cos ts  to perform repa i r s  and make

equivalent r e l i a b i l i t y improve ments.  
- -

The d e c i s i o n  to accept  or r e j ec t  a P1 W p rov i s i on  mu s t , therefore , be

based in p a rt  on t I m e  supp ort  c on t s  the Government  would incur  if the equi pn-ient

w e r e  p - J r c h?s .~d w i t h ou t  a P1W . The G o v e r n m e n t  s u p p o r t  o r g a n i z a t i o n  would 
U

hiav e to p r ovide  a cos t  e s t ima t e  to do the thi n gs that the contractor  woul d do

under  t he P1W .

In o r d e r  to im ~a1 e a n a c c c p ~ / r e j e c- t d e c i s i o n  as to us e of a RIW pro vision ,

t h -  dc t :~~i p r i~ e- pr i p osed b y t }’ cont :~~- c t o i  for  the  P1W m u s t  be k n u w n . It is

thc rcf~ : c- -: - tar: Jat th e- ro-~t r a r t o r  be r e q u i r e d  to separa te l y p r i ce  the R1W

p: c ’ - i s i c n  set t hn t  a orrmv r t~ on can b~ m-~de w i th  th~ Gov e r n m e n t  es t i ~nat e .

P 3~ i i!-~~- T ~~I’T ’i ~ :\ O\’ ’-. t F N ~~ \V 1\ ;- i ~~- \ N f Y  E V A L U A T I O N  ;.PP RDL CH

U 
- 

In e v a l u a t m i ; t h ,  - f t c c t j v  - f - - ss of thr .  T’.] V.’ app r oac h fi-oru a cost  and pe r f o r m - n - -  -

\i ( v-p oint , it i~- ~ ~~~~~~~~~~~~ ii t h a:  - c u r i ’~- - ‘Li i he- t ’a t l ,  i- r d on f i e l d  - u j i a b i l i t 1 ? r - .]

- ~~
, 

- .

-~~~ -— —~ U — ~~~~~~~~~~~~ — - -
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ut i l izat ion ~1us mainte na nce ac t ions  ar-i d that the contract or be cooperat ive  in

- -
~ reporti n g act io ns  taken under the w a r r a n t y .  Both the Government  and the

contract or must establis h and mainta in a data system cap able of providin g

In format ion re la t ive  to war ranted eq~ii pment so that a suita ble evaluation can be

made .

It wou ld be most  des i rable  to d e t e r m i n e  how ef fec t ive  the R I W approach

has been when compared with id ent ical  or simil ar equi pment whose repair

‘~ a s a c c c ~~~~~~ h - e !  b y a G o v e rn m e n t  r e p a i r  f a c i l i t y  or b y separat e contract;

however , - t h i s  may not be p ossible in many instances .  Thus , when an item

under war ranty is being produced for the f i r s t  time or , when there is no 
-

ident ica l or similar non- war ran ted  eq u i pment avail abl e fo~r compari son , it

will be n e c e s s a r y  to compute what it would have cost the Government  repair

facility to do the job if th ere had beci~~i mo war r anty p rovision in the contract ,

based on the failur e r a t e s  actuall y e x p e r i e n c e d , time to repa ir , number of

spares  r e q u i r e d , etc . T h i s  m oth -cd of comparing es t imated  Gover nment  repair

facility cos t s  w i th  the contract price - paid for the warranty is one cf t ?— c few

m ethod -s avai la bl e to evaluate  the r e l a t i v e  cost  of ( l ie  warranty  appr oach where

. a con t r o l  g r o up  is not p rese n t .

In a s s c s~~ir~g whe th e r  or not the P1W approach used  in a g iven  procureme n t

ha s i n c r e a s en  r e - l i a b i l i t y ,  eas e  of n~a i n t c n a n c e , a n d  the se rv ice  li fe  of the

equ i pment f r om both :in a c q u i t  i t i o r i  anti a r e p a i r  and over haul bas is , we mus t

- ex~sur c  that  su fficie nt u~- ;ag e d a t a  i~ av zj i l . -iblc und er the contract  to enabl e a 
U

p1 ope i- a i i a l y~~m m -  let he- ,— ‘ - i d e .  In  n t l u - r w ords , a s i - n i  f i c a n t  p ort ion of the  co n t r a c t

wri r rali ty 2:10 - - b~ • inp ’.-h-d , ~- i th ; , -~~m i e t  to ~p - o h-d }:ui i1 - .~ , so ( h ; t t  d,’fi n it r

- - 

—- — -~~~--— - ----- -- U---- — -
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-~~~ t rend has been e s t a b l i s h e d .  T h i s  is esp eciall y imp - rlLnt sin ce there is

a poss~bU ity that benefi ts  commens urate with the pri ce paid for the ‘w arr an ty

may not m a t e r i a l i a c  b e c a u s e  of a r e d u o t i o n  in the use of the equi pment under

that c o n t r a c t e d  for  in the w a r r a r - t y  p r o v i s io n s .  U

- 

F a c t o r s  to co n s i d e r  in evaluatin g ~~IW results (pertaining rr sainly ,tc equi p-

ment for w hich  we ha ve operat io nal  e x p e r i e n c e )  in order to make a de t e r mni na t io :

a: t: th-~ sccpc e.ad b U:f~~ t s  tc t~~e G~~v e r r ~~~-~mt d u e to u s e  of ~~ PUI V- ~~~~~~~~~~~~~~~~~~~~~~~ a r e

as follows: 
-

a. Number of o p e r a t i on a l  u n i t s  p r o cu r e d .

b. Price of ba s ic  unit as well as pr ic e  paid for ~ U a r r a n t y  co v e r a g e .

c. W a r r a n t y  p e r iod in months .

U d. Op~ r a t i n g  h et u r s used  per month , as well  as total pr ogram operati n g

hours inv o lv e d .

e. The planning M T B F  that  the war ran ty  was b a sed  upon , as we ll as the

number of rctur n~ p
’znn e -~ on d u r i r - ~ the warranty period.

I. In the case of new e-qui pment buys , the a mount  of r avings e s t i r m - a t e d  in

initial Go .ernirnen i suppo rt costs by p~- e cL : d ri g the need  for such p r t  i t en ~~

as t e s t  ari d su p p o r t  e q u i p m e nt . t r a i n i n g  of Gove rnment  pe r sonne l  and t e c h n i c a

man u a l s .  H o w e v e r , j r  dc t ~~r r n i r i r g  t h e  s a v i n ; S  i n v o l v e d , car e s~~ou1 d be t ’ ’ :e~

that  if the Go~~c r n r n - n~ exp ects  to a~~U~~~un i o st’ p p~ r t a f te r  the w a r r a n t y  exp i r e s ,

“ s t a r t  up ” cos 4 s sh o ’il ci  be .n c l uc ie d .  - - -

g.  Go~ er 1n ic r i  r c - c u :~ uig s u p p o r t  c u & t S . S U I C h  as the cost  o f ~ arranty

~d, l n i F t r a t i n r . I n _ U  .~~ 
t~ o3~I c , t 1 & ~ ’ i 1 - Vl . t ’ - e :  aid ~upp )y p cr soh nel  n :st be

L. __  U~~~~~~~~~ U~~~~~~~~~~~~-U~~~~~~~



-

~~~~

. - - -‘

— , t r a i u ( - ( 1 in Ii r~d lui: ’ ;xi ~~l ~ h i i 1 - 1 i : ~~ \ U U
~~~~ I I , t l ) ~~’ d i i z i i t ~ - ~ -~~) as  n ot  to v o i d  t I l e

t e r m s  of t h e  w~i i - r a r i t y .  l- x r t h - r m o r e , t h n  s p -  i~i 1 ~~~~ r c q u i r c - J n t - n t s

of w a r r i n t y  c~~a u ~~es  w i f l  ~ l : .u  r e q u i r . -  ~1d i n 1 n i s t r d t t v c  ac t io n .

j~. Number of sp .~rc u n i t s  i c r j u i r e ~I ~~~ to exco- E r - i v e  c o n t r a c t o r  t u r n -

around t i i  ne , ar i d co~; t th  (~ J •  ( U  (~) f t o  t i1 . -  G ever nmcn t. -

i . Compar i son of ( u s t  of ox  ~arii c repair (procus s ~~~ throug h Governm e n t

depot  r c p t i r  f~t c i l i t y )  of u n w a r r a n t e d  i t c m n :~ w i t h  r e p a i r  c o s t s  f o r  same

U itur iTi s undt- r w ,n-rant y.

j . C o m np z .  1 i  5011 b t\\’Cefl cent r ~ I p~
- i c e  fo r  fl1\’,’ c o~ x- a~~e ( f u i -  ih... }j )  U :  1 5

o p e r a t i c - :  o~~t r  , i c t L - d f o x  u .~d - r  th~ w~n x - ~~~ t y p r ov i s i o n s) ,  ~‘ - i t hi  t i ,  ~~~~ i~

cxp ~~r i s e  L , : S C d  on : c ’ u i r i n ~ ’ t h e  s a n ,~- I J u 1 1 , i i er  of I U U e r a [ i r , ~ h o u r s  1’ :~~

L 

- 

Unw~ Y-r~H~~- d  us il .

k. Co:i : ; :~ i s u n I  c f  ~~‘]-fl 1-’, tlnnaxou: d ~o~d pi p n l i r i . - t~ !ne of tb~’- \-~~rr ~~2~ U

i t e m i . s  ~ ‘U i i h  t h i ~~t l ox -  u n w ~~r~-~:n t ( U d siII)iL: r i t e n x - ~ and tI ~. - ~- f i ~-~ t U::: ~‘f ~is .

av. ilabifl l y of equi j- nme nt Ic> t he - ( \ - ej - j L l c m i t .

1. TI.>- .- :- 1e: - t to  v . J nc  Ii a ny  i x n ~~x - o v c m n ( U I J t  i i :  t h e  ~~ Tb I- ’, t u i - i - ; o  U U U~~~~ U I

p i p eui r . Ii m e t - s f  t h e  v.- a r r a r x U  (I qul J :x:e:mt n e ty  b~: ~: t t r i b ~: t c - c i  t o  l i i . :  P~~\ ’.’

con t r a c t  pi~~~~~i~ ion : -  -

rn . I f t l u : r e  u- a r e d u c t i o n  in the uno of th e - e q u i p m ent  u n d i . m- t L > t  m l : . .. H

fur in t im. - \-s~ir .: ’1 ty p~~~u v i 5 i u n :~~, ~vhic lhcr (~2 r n t  t ua i ~ has re~Uu~ tu. i x

r i o t  l.~-~ i i~- t l A I l i t C t . ’ U 0 U , > ~~ e ~‘ m t h  U . -  ps- i .- p~ id for  w a x - r a : m t y  c u v e i  .~~~~c .

ri . A i i~ T - t 1 U : I I . :  H : ( v :-t a : - : u m a t x - d  ~‘ i t ! ~ r ( - h~~: a t l ) :) of ~~~~~~~~ •~~U i n : ,

( i~~~I t oI • ‘ r ’ ~~‘ ‘  y - ‘  ~_ ~U 
— - - :~

i, ••

U~~ I - 1 , :  t :‘ - 
—

- -  _ _ _ _ _
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A pi- ulc ipal moo t i v a t  ion for  I~ I \V is to pr ov ide ar m in c  ent  mve for the ma n u —

fa c t u r ~-r to be r - s  1> i t m s i b l e  Iom t h m c -  f i e l d  r e l i a b i l i t y ( r a t h e r  t h a n  l o b o z at ory

or ht- r i c im r e l i a b i l i t y )  of his equ i~~2 n e r m t  a n d  encourage h i m  to modify th e

equ ipxxxe-mm t as n e e d e d  to a i m i e v e  i- el i ab i l i t y  i m p r o v em e n t s

in the absence of such a n t  i n c en t i v e  thin g o v e r n m en t  has t r a d i t i o n a l l y

relied on a n u m b e r  o: spe cif i ca t iomi ~ and  s t a n d a r d s  fo r  c o n f i ~~u z  ation

r n a n a g e m o t - x : t , q u a l i t y  a r r u r i m u c e , r e l i a b i l i t y  d e m o n s t ra t i o n  a m i d  parts

and fa1> ri e~tt~ oxi pm ocLdal -c :- in an a t t c - m f l p t  to e n f o r c e  t i e  p r e J L ._ t b :: of

rcl i aLJt - aniJ ixma i :t aioablt: cq i> i~ : b f l - n > t . Fox- e a c h  p r oc:mrenfl cnt ft -
U i  ‘ l i x >  I.

- a \-e~~~ r r a m : ty  i s  p l a n n r d , a r e v i ew  should be x xm ~ d -  to i n S i i i e tL1t l - 5 ( . C ( L b ~ X e

a n d  rp a c i f i e a t i o m ’ s a r e  riot al)p )l (-c1 in such a mi. flnar to 1 I C U 5 ( C ~~ U . j ;ihei (U> ~~~

costs ox- Ic ’  2 c d U L ,  c~~:m tr ~m e t.o : U ~~ux t:::1iUe~ t o  .~~. • o~~t ~~~~~~~~

~~~~~~~~ J j ~~~ ‘1 ~~~‘i ()y-  )~ I~} U U ~~ T J  i 1 ’  - } ‘ : : S t  ~~
- 1

w A ~~1 t - - : - ~ i ’~ s

M a n y  ) U : t n t i l i n - i m e f i t ’- to I t h  the Go vcxmmmexmt ami a t h  r ( U ~~~~t :~~~~~(l  I

r e s u l t  f r o m  t i m e  t m c c -  of I t I W  p I 0\’t z i o n s .  Some- of t h e s e  h - n c - I m t :  s r i - a s

f o f lo ’ ’- s :

a .  J m m c ( - J x t i v c s  a n t i  r c s 1 . ’ : i s i b i h i t y  for field rnhi ab ihty axe s~~:~ m n e ~ j~

C O u t  r a t or . -

b. ;r ~~- .~~~ U .r , - f l p~: : ! i 5  i s  p 1. tc ~- d  on the l i f e  cycle co st a ,’n~ ~~~

‘i’ h. - c o t . t m  . . i s  r e -~~- p ’ n : - m l d . - i n  h e -u p  o~ l n u i t s  -J ;~ t o  t h e  

(0! m - i i : ,  -

- 

- - -

- ~~~~~~~~ ~~~~ -U~~~~ U U~ UU ~~~U ~~~~U ~~ U ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~



• 
U~~ d. ‘lim e :. - m: ; a r m  m : m  r- t- . :- ~i i b m . t - m x t m ’ ~ . - fo r t I ~ 1- c o r l t r a c t u z - to i : i t x - o i h i i c e

d e s i i. i m / i r v d : m c  t x u : i  U } I : J 1 ~~~~~~. : ;  t h m ~i t  w i l l  m n r  r e a s e  t i m . -  M’I lS F of the e - ( 1 t m m p m n ~en t  
- 

U

and r es ti lt i i i  i n l i  a b i l i t y  gr  O v - t  I i .

e. An i n c e n t i v e  for r cduu t iom ~ i x ,  j (
~~~> , t U  c o s t s is provided , 5 1 1 1 C C  a ny

i - c d u c t i > m :  i n  ) a L 5r hours or m a t ex -j a l s  used in r e p a i r i n g  cqu i pmn i-n t  v- i l l

in c r e as e  the contractor ’s profit s .
U

f.  M i i i i m n o l  i n i t i a l  support Um\- C-St flh-fl t is required by the Govc rn:vicxm t ,

u i n ~~- e t i e  ee~ . t r a c t o i  j1: to  p r o v i ~!e repair s e r v i c e s d u r i n g  the w.tx -raet y

p c x - i u : x .

j~~
. 1~ l \ ’ .’ t I r ;~~t i  m ay  r e d u~ e I . - q u i r L - f l x r - n t E ;  f r - i  ~- k i J ) t - m l i n m i ) i t ~m x - y :>~a m: ~~~,m: ’o

and 5 u 1 m ; ’ c i- t I )  
~a l L ~~

- - ‘‘~‘.‘ t ~:1~

J 1~N }i 1- 1 ~ 1 i
U
) ((‘~~1 i-~~-. Ci O l <

a.  l m , c r ~— a - e  d 1- re fit 1_,cm l, - x:tizd vJ~~’ii 1 1 ( 5 ( 1  ~- 1 h 5 -  i s  i m n ; , s c m ~ e~ i i  - - \ -

-

b, l nbi -y e~-r guam - ant i-r d ~t~~ 1j ~ e~

c - n t  r I mr Ox  - n or  e ( d l ! ! )  I i - v- jt tim ( 0 p~~
- x . 1  o :m  ‘ ii - m

and i : . - i l m ; i u : 1 ) i t y h a m - s r  tei - i~~ti~ s of m i s  c - q u : } 5 m n e n t , ~: h i c h  ~- i m o u h 1  l I e ) 4 , 1 1 : . >

in 0x 
- : - U U f u l l .  - — - (I  f t  ~~O1 i t  r Sc I a

CONC ) ITHON

J i m  c , : m  I~~~ i c :i , a -li; U:t y lt:: 1 i i  x - m . - n t  \ ‘~~a r :  aix t y iS  T( ! U !  ‘ r U T  n U . , t

~-pp n n ~m c h  \- . h m i cii , v-I~~- mm ~, : m m ~- i - ) y i t pp l i r d , c a i~ ~ C d i C e -  th Go~ t l m l : i e ! I t ’ :U 1 i f ~
‘I I

c ( ‘ : 1 5 •  J ; >h & x - . x m l  i i .  l~m :  l iv,’ C O f l C . ’1)I I S  Ui.- ccz x t v - a c t o m  ‘ ‘ I l ( , t i \ ~~~t ) o . I i >

c o m m l m r : u : : n i ~ I liR e J e l l,  0 )  i t - i 1~:ct , m i , _ ii t l i ft • y~ 1~- c o l t s  t : I o -  : .  I ~~~) I-

( U I >

U _ U  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ U U
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- 

by ( l i e  c o r . t x a L o s  . ‘ i i  dt - c r c ~t : ; m i m : ; f e d u ~~t- i a t e~~ , the Govcrniii cnt benc fits

thz-ou~ I~ bett , i~ n q : i i p n l c nt  av a il a bilit y .
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1\~~~ i U : \ J ) i J ~~ 1-~O~ 
U~~~~ a j U t S : it  Sec c~ b r . j - : -  of the ~ - S jj t : :  i~~ ] h - p c r t n : m a ’ a (ih ~ i )

A : ; s i : .: t a n l .  ~i m - i - j - -~~:- 1 i c  a ( ‘f t i n -  ~~i l i t ~u-~- I )t -~ i~~i - t x i : f t  - - ( J~- I )

S U J’U J 1 C 1 :  I~~: 1in b i J i L \ -  I n h l ) r o - e c n i c n t  Wa r i s : : ( -~ (hIV. ) ;:xiii ~- sii o-c;

R c f - i - - : m c i - a :  ( a )  A S l ) ( l ~- ] 5 )  1- i  x - x~ o : -~t n d , i i n  t o ~~;n :- c t ; i ~~~~~U : :  r~ ~~~~ li ’ - : v
J)i :a: t :i , -n i : ; , ci: t c ~ 5 .1 j ’U r 1 ~~~~: u U i  ~~~~~~~ 

>- > - 1 i - ~~h :;~ Rr-1i abH~. x y
I f l : ] - : T 1’ v i - I x i ’ x : ~ V~s e r n nl y (

~~~ f l \ ( U )  ( ; ( l i ( 1 U l : I I C C U

( I )  (
U ;

c : r i f i i . i l  u~~ D e f e ns e  : n i d  
~i U 

~~ > i : :~~:~~~1y  J a - : : e i S t ’ r , x : S  
U

( D ~-;LA ) Lc-t tee , dated  iii J I1 J \’  l’f> 5 , r t  f ( 1 : 2 > ~ i~ 1V. ~

T in -  ] n i r 1i o : n of t h is n:cxrioxs::i rl:i xm is t o  cLir if~- an~ - -:b : :d e- j)oD ’ s e : : i ~
RIW C lines . Yo-~~~~~~~’.1U ) ,n:~~ in c oU , t i v-  n~~~ t o  si-c that em - :d-bit v i : m ~ e n —  

U

f i V e S  arc :  j r e ’ pe id y app lie d to contract :-: is c:s :- . -ixt:ai to ) e r x c c (  :;t : 1 a . i : t

and  i x uj i -r o v e  fir -id ]ehiihiiii t y. Th is i i  - s u i - e i ; : l l y i x : ~ p n - t : - : :  i i i  ~~~~ . - :

I~~~Ci-
~~ t - o n c c - J : 1 e  cxpr - scn -d  by 1i0 Ui- - 1 2 y  that 1-~ i \ .  ‘ r: J f l U ~~~~ ~ > i : 1 j i c i J  1~

_

z> pp h i c d so as t o  it o ac  i x n d n c  r i sk  on ci x m t r : r c t o : - s ( r i I : x - i H U . I . , - n , - lo : : i y  ~ ,
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~~

MAJOP~ CII1TERL ’\ for  app lic at i o n  of R I \ V  ‘s a rc :

- 
U 1. Field re l i a b i l i ty ,  costs to support  the equi pm e n t , a i m d  p o t en t i a l

for  re l iabi l i ty  gr ov i t l- m will  bc r e a s o nab l y p rc d ic t :d~ic- at thc t ime U t i l e  fir :::
f i - ~~d p r i c s  bid is i vn d c .  -

2. Terms i1 thy RIW be tailored so that the 1- c-v%’ai-ds and risks to
both in du s  t r y  ant I  th e - go v c-r n mcn t  a r c  a ecC yt ab S c- -

F or RIW app ii  ( a t ion  to  h av e  ma~~~~i x y 5 x m  af fec t , conti-i ctoi-s shoul d be
tol d cai-ly in dc i- c- i opnn - : I t  I )- a1: a war  i-a n tv  is a nti ci pated. It is do s i x - a i d s

- to el ici t  a war  r Z i O i y  (jr ot C during the co n ;p c -t it iv c  pbasc- i a o r der  t o  g ’- --
rc a sonohic  p 1-icc. Th is  r a is es  (bc proU~ em tha t  th e queu e f l

~~ UtY be so l ic2 .  ed
p r i o r  to t he  c o mp l e t i o n  of d ev e lo pm e n t  e st i n g  and w i th  a s so c i at e d
u n c e r t a i n t i e s .  As a gc-nci-al ru l e , the pu - i  CO (1U CIt C sh) od -J d bc s o l i c k cc l  as
lat e th the  p : - o g r a m - n as pot . sib s , u n d er  e cu n p e t i t i o n , and c o n s i s t en t  w i t h
the needs for test data associated with e a c h  p r o g r a m . -

T her e  a r c  a nu n :b e r  of c r i t e r i a  whi ch should be satisfied for a
gram to be selected fo r  RIW app l ica t ion , exa mples of which  a r c  cont cd a c- d

- in the c u r r e n t  RIW gnidelinc-s. A .maj01 c r i t e r i a  which sh o u l d  be e!: - ’- a s ~~a e c~
is r caso ’~a bic  r i s k  to i n d u s t ry  as well  or -  t o  the-  goi ’crna~ent . Such is
si gniii t. auitl y i nf l u c - n c r e d ;  (1) by v h c th s r  the equi pme nt  is e vo lu t ion a ry - ( 2 )
by the availab;iity-of test data (at  t i i c  t 1ni~ of b id ) o:-m v.-h i c h  t o  base cost
ari d rcliabi li t~~ c s tin :~~tc s , and (3) by t h e  ab i l i t y of  the govcrnnn-nt to
provid e the contractors with reasonable-  p r oj e c t i o n s  of m i s s i on , env  ron-
ment , and expe cted u t i l i z a t i on. U

A pplication of RI W ‘ s doss not have  to be l i m i ted  to p r O C u r c n U :e~nts. t i _
st

are  m e r e l y a r ep a c kag i n g  of p r ev i o n s lv  f i e l de d  c qnj p m c-n t . It can be
applie d to any fle\\’ cdj a i prne l it  , U~ — C n  if the  dc-s i gn ti i l in e s  nc\v IC cimne] C) 2 U Y

and the re -  is rio pi - c- -ni c’as field r -x p e n i e n c c- . \VI;at is in :pc’rtauit i-s that
adequate de ye] opine :;t time and he s t i n g  be cl~c-du1 -d t di s up p or t  i~CS S C f l i i ) I e~
cost and r c ’ l i a h u i l i t y e s t i mn t c s  at the  t i : n c  ( b c  f i r n i  fh’n-d p r i c e  b id  is m a de .

For aiiy itIW app l i c a t i o n , considerabl e latitude exists in (nil ox-ixi ~ lie
terms and condition s to the unccrtair .ties. For uaamn 1’lc- , the rcIiab il:iy
guarantee can be tailored; t U l - l i  — 1  r Oun ( I l i i i  s’ r e qu i r e  m e rit s  c a n  be varied;
cxclusioxls can U5 m x d ~ u s t~-d to fit the sit o a t  i on; anti the initia l c Oiil~T U t  i x w  at

- - - - - can be Ii united to the i : ; t t  1:1 ! p r o d u c t ion  buy  - In gc-licr ~t1 , the gr cat - S the
u n c c r t a i m m t i c a  t h e  i c r : ;  s t r i ng e n t  w ou l d  bc t h e -  w a r r a nt y t e l - i n s . !1x no e - . m s c ,
h~~.’cvcr , sho u l d  t e r m s  be t a i l o r e d  to such an e x t e n t  t h a t  t h -  f l J t \  e h P - r t i  ye
of improved  f ie ld  u - c h i i i b i l i t y  n n d  r c d u c c d  Su p p o r t  cos t s  a r c  no  l o ng e r .
i n cc -n t i v i z c d . 
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In suminary,}hc USAF matis’a t-”I by va~~~J .co~~ ern s , ~~ c~Id p r e f e r

th e k~~ ‘o1v J~~/L?a commttra nt , a~~ L t  p 1 1
,

1 1

I 

~y geveral recent sij~nif ic ’nL pr ocu .~ 2nt implenientations. h appil y.’, 
C ,

however , we bel ieve t i i i~~~U~ A 1 i ind ~~~t i y  dicho tocty can be rt’solve’d,-i” t hte ’ - ‘ - ‘

s a ti s fact ion  of both  p~ i~t ied  b y 4 c o n t r a c t u al  t ’~chniqui ’  of p r t )~~r

~p~ 1icat ion of, -RI t J . rh is  t ech~~~~ue would vary sonicwhi at  dep i ’:t J 1.1t 1’, ( in ,
~~ e type of progr ~~ t ,involved./

9 CenerCll A~ pr OttC’ h ari d R a t i o na l e

In s~ taa tions involving the d c sj r r I i l ! v . - ’-

~n ~ IW ce~ t goal (similar to a unit h l i  d t. •,

~et ea r ly .  A m e an i n g f u l  or p o t ; i t i . ’c i i .  t t ~ t ;~~ -
‘ater a c h i e v e m e n t  O f  t h a t  go;~l . I~’ ’pi•i . ‘ ~‘r ~~’r ’  n i n —
volved , the incent ive  W O l I ]  ii b ,i iI~f1~ I I • i T . i t  t C . C ‘ i L  (u fl in

~he program.  In any event * 
t C ’  (U ‘ i i i r t -~l u c t i o n  I)hC1 SOS

~ust inc lude  expande d  d v i i o1 Cfl i ’’ , • - - A d  r o !  iabil  it y
rest ing t , i t h  adequ :’ t o  t j ” t  and I i t h i ;  t 1st j u g .  I t
is p a r t i c u l a r l y  im~ ’ i t C ’ 1  C C I  I ’  ‘ ‘ pr ~~p,-~~~rj to a l low the
post of ad e q u ot  C i ’ C ~~’iC1 ’  C I t  ‘ - ‘ ‘ - ‘U ” ¶ 1 1 (as  a s epa ra te
contract  I Inc ite m  ‘..‘ .~~ I - i  - , t h i t  d i ’s  i gn t r a d e o f f s  can
be made e a r l y  .i i~~i i i :  Ito , - i i .  .d J t  . i .

A proper l  i app I A • ii P • • I •l h v~ t on fav o rab l i  Im p a c t s  on
r e l i o h ul  it  C ( 1)  d~ i - i l  d~’~; i ,yi , dev~~i~~pnicrt and t e st
phase of • , •‘ . t ; ., ‘ ‘ 

. I ‘;idc :hi~ o p p o r t u ni t y  f o r  a p r a c  t i ‘~a1
anti CIII’ A L ’ .’ ‘U - ‘ £ t ‘ i ‘ e’;~ i. t CC ‘ ld t’V ti I:P~ ~“ IC ’ IC~I of ,‘~~ ‘:~~

—

t C l C t  i ’  ii - - .1 ~‘ ~- I i l i l t - i  iC~~bi I -C ~. ‘it ci t h e h,;t~ ;,’ ,1rt
(2)  a I t t ’  t t. h i-  C•iU II - I 15 01W r at  101101 , Kill should pro ’.’ i d e  an i f C~~’ C i  v i ’

f or cent i t t t o ’ ’l r ’ ]  I~ I . t y  I ‘ ;ir ’ ’.’ l’I’ :ont . This lat ter i m p r o v em en t  i ‘C
a ch i ev ed  I l u C o u I i ; Ii a I ’ “ ‘n v : i ; ij  lied firm fixed p r i c e  type  i~lw co n t  r o ot  ,~
( i .e . ,  a~ ‘o r  i t e I d — ’.’ , i  i iL~~~1 1 te st  resuIt~ are  in hand )  t i ad . ’r ~ h i t h
tin’ co,t r i ’  t i ’  ~iI~ 5 t Ito I once tIle cost  of contL iriued rcp:l Ii’ s .i’yi i i s  t he
ct’s t . i d i i  • i y A t:’:~rcvenent cII:i~lges . in c .rd e r to teduc e Ii i t ;
to t .~l ~~o u i i1kr  t l i . .’ ~ I 1’.’ it is I~~t I c ip t i t e d  t h a t  the  conLr ac  t sr  w i l l

I A l d  c~i i i I g e s  which ~:ill i n c rem e n ta l l y r e s u l t  In i m p r o v L d

/ r e i i i !u i I i t , .
/

Of  t i t ’ ’ t ; i  t u i t  i ; ’ t ’  t o t s  on rd ~ab u l  i t y ,  t is~~o t t h i e d J y  t h e  c~i’ t ’ I t ’’ t p0—
( t f l t  i ii  i !CitI , 1C1 i s  d’ ’ I  ‘CVI ’  I C’ I t C h  t h e  IIL’ S~ : ‘,~~ 

i!i.’ V L I( i i ) C t . ’ t it  , ,itid t L ’ Ct. /p l i a t  0 ot  .. pi  ee,rln. l”or t h i s  r eason  the  lh~A 1’ h at ; , in  st ’:ne r e ce n t  p r o —
cur t ’i ’t ot l  s , r u ’ q t i e t ; t ’J i”i~I’ RI W opt ions at a program n i l  eCt i ’nC p r i o r  to  /
f u l l s ca l e  d . ”.’cl p :t .ct L t i ’ S D )  of h a r d w a r e .  ‘

/ /
~~ the  ot h e r  iou; t i , i n d u s t r y  cons ider s  the  r i sk  a s s o c i a t e d  w i t - h  t he

p z cr : a tu r e  ( i .e  , pre !S D  & o p e rat i o na l  t e s t )  c o mm itm e n t  to  RI W on a FF1’ ,‘

basi s  t o  e ~~ hf  I v  h i  hh . This i ~ par t i cu l ar i  y true whe re now d e v e l o p —  ‘

pent i ~ 1nvo~ V I I I , I iooev t ’r , repack ty ing or use in a different a p p l i ca t  io~l
7 may i ’~’n~I c r  Ii Ct  ‘ i i  L I !  ril iab i l i t ) ’  d a t a  A n v i l  ~d

/
‘

C m /

_ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  - - ‘---- - ‘



A r e t u I l l ( I t  hu n of l i i i  dichot  uiliy w o u l d  be to  e st a h i  i sh i  K I W  g o i l s
on l y d u r i n g  ( lit ’ &IdV t’ l i i j u t  i li t, p1 npi tul I led to a r t - i l h ’ t Ic liicent , ivi’ I f
the ~oa1 s :li•C met . TIii’ t ic’ve1opii~’ i i t  acq ut s i t ion cycle ~hou1d IIIC 1 ode
a t t~st of p r o d u c t  i o n  ype  ha rd wa i Iii an operat lonal cnv i  r o n i r i en t  

*

during which t e s t  f i e l d  i e l i a h l l l t y  would be measured . The inC .’nt lvi’

&}IOUI d be ha ~ eii on h ow W I’ 1 1 t h ese  t e s t  resul ts m at c h  t h e  cleve I opr iic i i
goa ls and ( lie FF 1’ 111W q u t i t  e woul ,J a lso be b ased on the r e su l  (- S of t h i  i s
te s t.

Ach i ev o m u nt o f  t lii’ dev t- l t ipmei l ta  I RIW goal wou l ii be mea sured i i i ’  ~u hi

a c t  u i  I per f o r n i t i t e e  of p 1 1  u t  p ro di i c t Ion h a  rdwdre (or p reproduc t I i i i p~~~’ ’

l i t  y~~~ t I i i r l e a z  e If the  tas k  I s  co r i s i i lc t red  to  hi- an e x p a i i s i u i i/ t ’x t u - ! i ’  I t o
of t In’ i leV I ’ 1 0;i if lt’ilt i)li.i~~it )  Iii the opera t t on a l  u se tt f lV IrO lIII idIl t

/

/ The FF1’  KI l l  o’ ‘o l d  Its q u o t e d  a t  t h e  t c r n i l i i a t i o n  ( i f  t h u  0 1) 1  r . l  j i u ~~ t , ’ ]

( i t t , p i - t C ; i 11111 w~” nld ul ii i;’ e c o i i t r i r t o r — a c q u l t e c i  and a n a ly ’ ’d  f i t _ I l

a , i t i’a’~r;;’ i i a I to! d u i t i ng  t h is  t e s t .  l r icer i t l vc-  pay i  ii ’ t i t  w i  I i
‘a l,,ii hi- , ~7~i - , -d ~~in - o l e  i’ ’ ) ]  the  devi’ l~ ’pnie nt £,i~ i1 m I t  i’ hed ( h i p a t  t io~ 1 - u I

f o r i i~,~~ ,~~- h~ I h i - T h j u L ’ u C I I  ~~~~~~~~~~~~~~~ . .1t it ; bel iev ed  tha t .i I I & ’ v i - l c A I , l l i t

1 T  I C y !  ic; ’ ot  1; , ’ -: ’ r, ’i~-~~~~~o~~~l 111 ( 1  above would reduce t i l e  r iok  Iii ,l 111.11111,

aIu i u’, leve l  .,-‘“ “ - 
—

/‘
- l i t s  t h u  i i ,  _i—~~~C;~~ - only produ t ion  ,if Cidd it  lunil q i l . i t lt  it  i i- ; ,

o f  Iii t;t ;’ C - W Ii i y_i~CiTI li u ‘ I t  p1 i’ ’, I ot t ; ,  I v f 1 ( ‘ 1( 1 c d  m y  I i’  . tm t na b I~ - t - A ‘P
R i’d W t ~T t t i i ~ L—’’t’fli ’ t u : ’ Z t  piI~~ t t ’  in lt  1 I C I L t I  above . ‘l ’ lii s apIuI I C C I I 100 ilii1 I I

,~3 ’
~ j -~~~’ ( ‘ l i t  t i ! J I I I t l  ill i i  1 : 1 1  i;~ t t  (11 KIl l  I it , ’ i ’ v i r s lu i i ’ i’ il L ’ i u f l t d ; C  l i i i’  b i t  i t ’

t (i 1111 I Cu t ’ , i ‘ i u ’ l  i iii I I t V dill A il~ ’, ~~ht ~~~~~~~I 
( hifl i t ’ iu t i t lis t  ~~C L

./ , ‘,t~,ii y t l ~~’ i’.~’ C , i t l I;; ot  I i i ’ t e l  i.- ibi I i t  ~
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~~.t~w ( h t  p hi IC - i ’ of R IW s t u d l i t’ i t  il .‘~ ‘d -
‘ -

/ - -

I i i ;  tip1 t~~i. o ’1 ’,~. ..‘ 

/

It  O i l ’) ’ i ’V i~~ it  , I I IL i l l  i l l i’ ! i’it - ’ l l , i u i I t C  u t ’ .ipp ly i i iy .  t i ~ ~
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/
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- 
1 i1  Iii ‘S i l l  ~~,iI \‘ C , u - l;,’ O’II it  t i t ’ l uu ’iii,I log tin (‘ l i t ’  t y l ’ tI ’ (II pt ’ i u ) ’ u  ii .- iii~~ ’ ’ h  ~‘ i’tI

‘ i~~~
(
~~’ 

~~~‘°  0~ 0 ’~ ~~~~ h~ u t j ’ubey ~ u1 i ,~~~~~l ’ ” ~~~~ dht’ t a i  i ,d  t h u t t t  : , j i ’ I C ,

1 .  ,!,~~H),’-:, !,, J~ :\’ l ii  h u n t l’ r
~,,~~x,,C uIn

- ‘
‘ A.  i’ t r ,i l  I t ’ l i h u vI’  I opu lent iur4”,r~ini III def I ili’ iI i f; c*flc’ lii w i t h  h i  ‘ vu

-— ,“ 01’ more CuI’II)l ’I, lilt; C u l I l p i i i i ’ ; a r t ’  t ’ - i r r i e d t h r o u g h f u l l  ~i’ ,i Iu di v1 1 ( i h i l~
i - u i t

niid t i t  I eo ; ; t  up n t l i t ’  1uioilui ’ t j on ilec Is (on point (fl~ ,~t RC 11 i

in st it ii a ~~I O l ’ , i l ul l 
* 

it wou ld be ast ;u nied th- it  11W UU,\I” 
* 

A l t  h I  I
ki  W , ~ oii 1 ii l u ’  t n t  e ri ’;;l, u ’ ul n u t  (lill y ii i t he lowi ,ist pts~il ide ( ‘il, N t i t

bu t t  t h I n  lit A t h u l u , v u ’ii u ’ t u t  i t t  liii” litwt ’f ,t  l i f e  Cyc le Cost (l.dfl . it lW , i,l iu  ii ,

IC CI TTII’ . I t l t .  o f I i  iny lt ig mit re real  It t iut  to  t h e  cost ing of ( l i t’  t t I O ’ T , i t  h O t 1

ph;i ot ’ of t h e  p i’ og rai n ’ ;, l i f t ’  t’ye I c

lii t he p~it’a l l i - i  di’vt ’ lo1in,i .nt prog ra m , goa ls for I it ,il 1,1 lu ( i I’
( huS t  w ould hi ’ c o t  ~it t he bC’ 1~ini t iuh’  o f the program. TIit’ U - u i l,’ ’ i L ’

wou ld t l i i’n l u ’ l ’ I 1 I ’ u , I I I ’ , i ’ u ’ t I  to I t ’ath ’ o f f  ti 4 t  pi’oduu ’tLi’n c o s t  g u i ’ ’; iy  - I ‘ i t
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support cost goals  I n c l u d i n g  an R , tW l’ ,~~t l  ( r ep a i r  cos t )  In  o rder  to  ‘in
at t he  lowest L CC.  Con;pc’ t i t i on  will i ‘t o u r ’ t, h i t ’  t h e  RI W CU l l! u n i t  p r , ;—
duct ion cost  goa is are op t i is i ,~i’d f i t  i’ P \1- ’ req a I r~ ‘ P u tS . ‘l’he ~h e v o l  lu ! ,, ’ ’
phase wou ld t h e t i  be expanded to Inc I tide ti c’ I te, :t u ; af  C l i  I Ci I t h u c t  i tau r : ;
hardware us ing either preprc’Juct ion p r o t i t t y l ’ u ’ t ; or pilot product inn
hardware built f o r  t h is  pit  r l ’ o :t e  . I n  soy eV e n t  

* 
lie h a r , l ; , ’, u cc ’ U; ; i- u i  I a

these tes ts  would  be b u i l t  to  p r o d u c t i o n  d r aw i ;  I t ; ; ;  lii i wit : h p r o ; l t u s t  i - _ C l

tooling. The t e s t s  w o u l d  be c o n d u c t e d  in an a c t u , -ll op e r a r  iouia l  c i t v i  ‘me i t
and using o p er i t  ional t v p s  p e r s o n n e l .  ‘ilie r e s u l t s  of those  t C s t S  ;‘ u : t ,t l
assure the US;\ i - ’ of the  r ’ ,’i] i s i s  of the competitor ’;; reliabilit y clai’:t,;
and wou ld at t h e  same t i m e  r educe  the  risk associated with the Fi’l’ 1< 1W
quote for i n d u s t r y .  No I C I ’C ’n t i v e  is more  p o w e r f u l  at  t h i s  ‘;t age t h a n
the desire on th e  p a r t  of t h e  compc ’t i t or s  to w i n  the  p r o d u c t  ion award .
The USAF w o u l d  t h e n  o h t , i  in  ma re  r e a l i s t  IC (i  .0 .  

* 
c oo t  i n g c ’n c y — i  re ’) t’ I~P

RIW quotes f r e m  the  c o m p e t i t o r s , and w o u l d  buy p r o d u c t i o n  I t i r d i s i r e  w i t h
RIW from the supp l ier  o f f e r i n g  the lowest  LCC.

trsing the above t e c h n i que , the r i sk  a s soc ia t ” d  w i t h  FFP Rl!’ wou l i
be reduced to a m in a goal ) Ic  l ev e l  for industry wit i h e  a t  t h e  ;, iu::~’ t i m e ,
the USAF wou I d be assured by t i l e  cempe t  it  ion of a rt ” l i  a b l e  des 1~:t wi Ii
the lowest p r a c t i ca l  1<1W c o s t .  tii~ use of par a L i  ci developme:iL is
highly recommend ed w h e r e v er  poss ib le .

Althoug h th i s  t echn i que requires a l a r g e r  cash outlay i l i lt i a l l y ,
it would no d o u b t  r e s u lt  in t h e  lowest  life cycle cost in t h e  l o n g  r u n .
It Is recognized , however , t h a t  the in i t i a l  on t l a”  n t  l~~rgi ,’ deve lop-
ment funds  is o~~tcn viewed w i t h  a j i i i r s h i c e d  cyc. I t ’.’ R 1) T&E f n o d  cu - ’t o J i a n s  

*

Congress ond o t l ; ” r s  in  t h e  a p p r o v a l  cvc ’l e . Nev’ ’rl - c  less t l i  I S out ; sy  
*

in ou r j u d p , m . L n t  . ‘:t :st  ht ,’ Fi . : I 1 ’ P P c i  
* 

not- as o u t — r t ! — p I t c ~/ ’ t  ; ‘ ‘,p ,  Ott ) ’ , b ut
rather as k n v estmen t  in t l i - ~ f u t u r e , w i t h  gains to  be r ea l i  oed and m e a s u re d
in ter ms of enhanced equi pment a v a i l a b i l i t y  and lowered O&! l cos t s .

2. Compet i t ive  S i n c t l r ’  D e v e l o pm e n t  P r og ram

The compe t i t i ve  si  t y l e  devel  opm ’nt p r og r a m  is tIe fined as con in
which c o m p e t i t i o n  ex i s t s  o n l y  t hro ug;1i the e a r ly  s t i ’s bu t  i lot  to f u l  I
scale d evc lop ; ’ ; ei i t .  fl u ’C i l i SO of the difficult y Li o h t i i n  i n g  t h e  l arge
outlay of f r o n t  cod money a s soc iat ed  w i t h  p a r a l le l  dev e lopnu e i i t  

* 
t h i s

is the type of program most f r e q u e n t l y encounte re d in major we;yons
system p r o y r ~s:i ,;.

With the conipet it ive of  ny  le  dt ’vc’ 1 opm en t p i’o1;rni’u , RI W go~i 1;; you Id
be set early an d would emp h i as  I c e  t l1o im : ’i, ’ t r t a n c e  of rd i ab ~~l i t  ,‘ and
Life Cycle Cost d u r i n g  I c  c r i t  i~- ,t l  d e s i g n  and  ( l e \ u ’iP ~~n~’flt  phase .  In
this type program , the  r e a l i s m  of th e se  goa l s  wou ld  ~‘e in su r ed b y
appl y ing a s ign i f i can t  m o n e t a r y  in c e t i t  iv i t  (not  l i i ’ua : ty )  to the  a ch i i I ’ve—
went of the goal.

As in the case of p a ral le l  deve lopment , p r ep r c *~uct I on  p r o t o t y p es
b u i l t  to produc t ion d r a w i n g s  ,iticl t op I i  ii~ or p i l o t  1’~ i u b u ct  i o n  a r t  ft i i ’ , ;

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



would be s u b j e c t e d  to t h e  f i e l d  r I  1 , l t  i l i ty  t e s t  J~~ccrIb ed  p rev ious ly.
Again t h e  i i e l d  t c a t  w~~t i I u l  be c a r r i e d  ou t  in an o p e r a t i o n a l  e nv i r a n m en t
usi ia g military personnel.

The FFP 111W quote would  u t i l i z e  the  ope ra tiona l  IITBF deter: lied
by the above t u O t  r e s u l ts .  U :1 n~; t he att i c test results , the 111W
incentive pay & ’ o t  would  be b ased on t h e relatior;ship be tween th e goal
established e a r l y  in t h e  p r o g r a m  and t h e  FFP RIW es tab l i shed  above .

Wi th this techni que , tiu ~ U~ AF d e s i r e  to i n t roduce  the 111W con-
cept early enough to in! luence t he design would be satisfied , while
at the same tiisC , industry ’ s risk would be reduced to a manageable
level.

3. CompetItive P r o d u c t i o n  Pr o~~r nm

Let us consider two instances of a competitive production program :

(a) In the f i r s t  in s t a n c e  i t  is d e f i n e d  as a competitive procure—
went of addi t ional  q u a n t i t i e s  of an article already in production
and already fielded.

(b) The second defin~ tion of a competitive production program
is one in wh ich th ere is a multi—source competition for the  producticn
of on article ccveloped by one firm b u t  not yet dc :eioped i n t o  o p er a —
tional use.  We do not recommend the  app l i cat i o n  of R1W to either of
these programs fo r  a number  of reasons , the  most si g n i f i c a n t  of wh ich
arc :

1.) In the first casc  the po t en t i a l  for  r e l i a b i l i t y  growth
would he l im i ted  and c o n f i gu r s ti o n  con t ro l  m anage rre n t
would o f f s e t  savings , and , in the second cited instance ,

2.) Complex h a r dw a r e , while lend ing i tself to RIW by the
developer (hoes not provith’ ade~juate data to the competition
to const i tute  a reasonable r i sk .

4. Definition of “fleveloj 2~~~nt ” f r o m  a Technology Viewpo in t

For the  purp ose  of 1 1  ~ * 
“deve l o l l ; ’ , ’;; t ” is s i m p ] v dc l ined  as any

program i’csidt iii ~ i n  h i ’ u ’ h i i ’ e ~t t f f j u,’ j u .’ u : I  1’ ’ d i f f e r c i t t  in form , f i t
and functio n fro:’i p r e v i e t i ; ; l v  dcve lop ed !dep ioyod h a r d w a r e  as to r e q u i r e
a formal  desi gn an d / e r  e n v i r o n m e n t a l  qualification test program prior
to the  device becoming o p e r a t i o n a l .

This d e f i n i t i o n  then a p p lies not on ly  to hardware  involving new
advanced technology and concepts , but could also encompass the following:

(a) Red esl gnr of existing h ar d w ar e  to  m o d e r n i z e  the  c i r c u i t r y
(i.e. 

* 
chan 1;e f r e t :  V i c u i t ;  t u b  or di sc i ’ ’t e c o m p o n e n t  c i r —

Ii L , u l u  ‘ ‘ ,‘ t i  ‘C ~ i ‘it I ‘. 
‘

I (ii



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—~~~~~~~~~~ — ~~~~ .-~~ ~~~~-—-~~~~~~~ - ‘ —— ‘~~~ —U’

— s —

(b) Mechanical  r e p a c k a g i ng  to change the form f act o r  for  a new
application .

B. Options

The FFP Rh ’! o p t i o n  is a f i rm  c o m m i t m e n t , and should be quoted
only when the :ITBF/ R1W Cost is “eeaso natly pr edictable ” as previously
described . On p r o gr lr ;~; in v o l v in f ;  d e v e l o p m e n t  t h i s  occurs only a f t c r
r e l i ab i l i t y  d a t a  has been accumulated from operational tests and analyzed
by the c o nt e - i c t er .

1. Select ive Ex e r c ise

T~ o d e f i n i t i o n s  of “ se lec t ive  exerc i se” have been cons ide red .
The p r e fe ra hl ’~ d e f i n i t i o n  is one in wh i c h  the  s e ll e r  is ask~id to quo te
FFP RIW o p t i o s s  f o r  successive  F? buys  of L’t lu i ipm L ’ s t  after conp~ etion
of the operational tests p r e v i o u s l y d i ; : r u a ;~ed . Industry h~ s no ob—
jectioñ to use o such options p r o v i d e d  th a t , , in c o n s i d e r a t i o n  of
technical and economic f a c t o r s , t he  p r i ce  fo r  the opt ions  is sub j ec t
to r e d e t e r m i n a t i o n  and ad j u s t m e n t  at successive per iods  to be set
fo r th  in the c o n t r a c t .

The second d e f i n i t i o n  of “selective exercise” involves the case
where the  b uy e r  is permitted to ap oly  RIW se lec t ive ly to p or t i o n s
of the equi pment  t inder  p r o c u r e men t .  This represen ts  a s i t u a t i o n  which
is u n s a t i s f ac t o r y  to  indu sLry  s ince :

(a) It presupposes  commi tment  pr ior  to the  a v a i l a b i l i t y  of f i e ld
MTBF data , and

(b) It may permi t  the buyer to selec t only t h e  low r e l i a b i l i t y
portions of the equi pment  f o r  the RI W .  Thus , w h i l e  the  equi pment
as a whole may e x h i b i t  gu it e  s a t i s f a c t o r y  r e l i a b i l i t y ,  the  supp lier
is saddled w i t h  m a i n t e n an ce  cost  of the less r e l iab l e  p o r t i o n .  It
would a l so  seem t h a t  t h is  would be u n d e s i r a b l e  f r o m  a g o v e rn r c n t  V i CW —
point because of the elimination of hardware items whose field reliability
could be improved throug h 111W.

2. Exerc ise  R e s t r i c t i o n s  -

As outlined above . opt ionS  should  not  be r e q u i r e d  u n t i l  f i e l d  re-
liability dat a is available. The exercise of options should  be re-
stricted to purchase of R1IW for successive FY buys of prod uction hard-
ware only.

C. hiow Long a W t r r ; ~ntv

The warr anty period should extend for several years , the exac t
time heiog dep e n d e n t  on the  type of p roduc t  i nvo lved  and i t s  app l i c a t i o n .
The p er iod  r i  ‘: ~ t be long enough to a l l o w  the  dcv i i u~~ r lu  n i  of a va l i d  f i e l d
! u t a  1’ . - u . , :( t ; fl~~ pu ’~ ’ ’ ; i ’  ~h Y 11t’ ’ ;’ tj c , P I l C  t i , ’ I ’ (~~~~~t i~~~ t~~~5~~5 (‘u ’St  of
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des ign changes and cost of r epa i r s .  This Is the key to the “I” (improve—
meat) in R1~~. Only  t hr o ’~ th f a i l u re  ~n a 1 v s i ; ;  and poss ib l e  r edes ign  can
improveme nts be made. The actual varr’inty le ng th wil l  depend on the
usage factor , storage tine , expected failure rate , maintenance concept ,
etc.

D. Termir.ation of W a r ran ty

The most economical approach for the USAF would be to renew the
warranty prior to the expira t ion of the i n i t i a l  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 personnel

2. Minir1iize the need to purchase organic  maintenance t r a in in~
programs , mai ntenance handbooks , intermediate  and depo t level
test equipmen t , etc.

3. Insure continued maintenance by highl y quali f ied , well t rained
and experienced contractor personnel.

4. Eliminate the need for spare parts ca ta logi n g ,  inventory pi pe-
lines and reduce spare LRIJ (Line Replacement Unit) requirements.

5. Have a gradual  and m an ageab l e  impact  on p r e s en t  or g an i c  do 1~~~
fac i l i t i e s  and p e r s onn e l  since primaril y n ewer  systems would
have flu.

If the RIW program is terminated and organic maintenance imple-
mented , then provisions should he made in  the initial procurement for
the orderly p h as ieg—in  of USAF maintenance.

h o



‘i

- TACTIC.~.L ~ Ii~~ o:~~ii’: 1J\ T)4\flS : .

• 

• 
. ‘ .

~
,,

I.’, 
. 

• •

- ..!.~ • IIJ ~.!3 -ij -

< ~~
. <- cc’

~~~~ 1 W r I~[fr~ ’9J .

•1- 
I
~~~~~~

,

C),
- - 1•~1

C-)
til

(•;J —

,sJ (~ :~
- —.‘.

LII
a 

, CJ)

I-a . - C)
• ‘ . H

.4 - . - . • ‘-4
S

.4 _________

a,
0 -

- _

(I’ )--~I— - f’-’ ~~~
. 

~~~
•

1’,
“~ .~~

h) ‘ ‘  .

• 1.-ps ‘0
0

.1
h O - ’ 

——— —‘ —-~~~~~~—- —~~~~~~—‘— ~ — -~~-‘~~~~ -~~~~ ~~~~~
—

‘- — .- - ~~~ -—~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~ — ‘ — ~~~ S ~~~~~~~~~~~~~~~~~~~~~~~ —L~~~~~~



II. RIW C~ NTI’.ACTi~~C~ IL\SIS:

A. Type of Contract

To provide the  flexibility needed to procure the various DoD re—
quirements , A SPR (3—401) has established a wide  s e l e c t i o n  of co i l t . r ac t
types. At one extrc~’e i” the  f i r m  f i x e d  p r i c e  type  w h i ch  is uned  when
there are reasonabl y definite des i~~n or sp e c  ificati on req~i i r e m e c t s  and
the Costs  can r ea s o n a b l y be d et e r m i n e d  and the  c o n t ra c t o r  can t h e r e —
fore accept  f u l l  cost  r e s p on s i b i  l i t y .  At t he  o ther  e x t re me  is t h e  cost
plus f i x e d  f ee  t ype  wh i c h  is used when the uncertainties are of such
a ma~ nj t u d~ t h a t  coSt s  cannot  he e s t i m a t e d  w i t h  su f f i c  icrI t r e a s o n a nl e—
ness to e nsu r e  an a c c e p t a b l e  r i sk  to the  buye r  and s e l l e r .  In t h is
case , t ilL ’ f e e  r a t h e r  than price is f i x e d  and the contractor ’s cost

~cnp ’ o n s 1 b i l it v  is m i i i  ii ,~ized. ASPP. (3—40 1)  f u r t h e r  s t a t e s  t ha t  ~ hen
the r i sk  is min~~m - 1 ] or can be predicted w i t h  an a c c e p t a b l e  degre e  of
certain ty, a firm fixed pr ice contract is preferred. I!owover , as tile
Uncertainties become isore significant , other fixed price or cost type
contrac ts  should be used to avoid p lac ing  too g rea t  a r i sk  on the  con-
t r actor

It is w i t h i n  th is  f ramework tha t  we mus t look for  the appropr iate
contract  typo to be u~;ed f o r  RIW c o n t r a c t i n g  at v a r i o u s  s tages  of
equipment desi gn deve lopmen t , production , and oper ational dep loyment.

1 • VJ) T&E Des i c’ n Phase

The deSI gn and d ‘ v i  ~m~’n t p h ase  of any pr o gr an  wh i cli hivo I yes new
technol  e~~v ~ r ~~~‘‘,: n~~~ I I ,~ L ions  of ex i s t  n - ,~ t i ’ ’ l in o  l a y  c a r r, i  ~‘s v i  i t

a sigiiifi~ ant at:ocat- of u n c e r t a in t y ,  i t  has  u s u a l l y  been t h e  p r a c t i c e
for t he  se rv i ce s  to c o n t r a c t  fo r  t h i s  p hase u t i l i z i n g  a cost r e im b u r s ab l e
‘ ypo of c o n t r a c t  wh i ’~li is compat ib le  w i t h  the  ASPR. We have not  g e n e r a l l y

-~ ~poricnced , nor do we envision t hat  a c) 1n” , l’~e is j u st i f i a b l e  in the
basic metho d  of c o n t r a c t i n g  fo r  r e sea rch  and dr ’v e l e p :icnt vi t l i  the  ad--
vent o 111W. In fact tile uncertainties of c (lulpmert f i e l d  pL ’ r I e ~’ a in ’e
namel y MT II F , d u r i n g  this  phase mandates  the USC of cost reiinbursc;:ient
contr acts

2. Product~~on i’hi.’ise

We a re  also concL ”rne d  w i t h  t h e  m e thod  of contract i n p. f o r  t h e
next p hi as~’ —— P r o d u c t i o n .  At t h i s  p hase , w i L h i e u t  an R IW r e q n i  i’emL ’nt ,

the desi gn and spec i f i ca t i e n  r e q u i r e m e n t s  wou l d  hin ~ t ’ b r ’eii f i n . i  l i e& ’d
thr o ug h ad e~~j wit e te st i up ,  and the rests of p re a ct  1 cn eon ld be rca son—
ably d c t e r r u n a ,’~1. Ihowev er , the imposition of RIW on a fixed—price ha~~is
at t b! s t i~~e introduces unknowns of considerabl e n, nitudc . ‘I’here—
fore the  use of a form of cost—reimbursement contract continues to ho
necessary ~l ’ i r  ic~ the product ion phase .  A f i x e d  pr ice  111W contract , in
addition to hein~ contrary to A SPR and DoD Directi ,c 5000.1 , is con-
t r a r y  to t he ~pp 1 ic - i t ion crit i’r ia  r ’ t forth i :~ the ~ ~ .

‘ Citidellii~~
The ~

‘ i ’ ~
‘ - ‘i ~~ , r ’. ‘, a t b ’ s  h~ ‘s , t ! ‘ t t ho f i ‘~ ~~~~ 1 i ~ b j I l t  v ,
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t~ aupport the  equ i pment , an .h  j a t e i i t i a l  f o r  r e l i a b i l i t y  g r o w t h  will
be r e a s o na b l y p r e d i c t a b le  a t  th e  t i m e  t he  f i r m  f ix e d  p r i c e  l i d  is
iirnde. W i t h o u t  f i e l d  rd i~~b i l i t v  d a t a , the  e an t r a c t o r  can n o t  r ea son—
a~~1y p r e d i c t  e i th er  t he  c ost s  of s u p p o r t  f o r  t h e  p o t e n t i a l  span of
fe l i a h il i t y  gr ow t h .  If  l ie  c a n n o t  r e as o n a b l y p r e d i c t  t h e s e  i t e m s , the
tewards and risks to i n du s t ry  and t h e  g ov c r n o ’ut -~.a i i o t  be b a l anced

~o that  t hey  are acceptable and equitable to both.

The OASD ( I & L )  m e;:, r,i~ du~n , dated 16 Sep t em b e r  1975 which was
ihtend ed to cl a rif y t b ,  gu i d el i n i  s , r e cogmi i z ed  and supported this

~oslt1on; h m , ’s’~’ve r , cnc 1~~: m m r e  I thereto seems to take an opposite

~iew . T h i s  ~ea l c a sr e  s t , j t c s  that RI ’, -~ can be app i ie d  to any  n - 2w
equl pmont , ev e n  i f  the  de s ign  ut  I li t’s ucw t e c h n o l o g y  ari d there is
ho previous  e x p e r i e n c e .  i t  imp l ie s  t h a t  lack of actual e x p e r i e n c e

- eon be o v er c om e  if t h e r e  is a c l e qu a t  e l a b o r a t o r y  dev e l o p m e n t  t ir: e
and t e st i n g .  but , it goes on to n o t e  t h a t  c o n s i d e r a b l e  l a t i t u d e
exists fri tailoring t h e  t e r m s  and condi t ions t:o t he  u n c e r ta i n t i e s .
Some examp les arc: (1) the reliability guarantee can be tailored ,
(2)  t u r n u i  enimi  t ime can i - c  varicd , (3)  exelu:;  ion :; can be ad~ us t ed
€ t fit the a i t u : t t  L Ofl , and (4 )  the initial comm i t i s .  n t  can be limited
to the  ini l  1, 1  production b u y .  In gene ra l , the  greater th~ uncer-
tainties , the U - sn  str i n e ’,’n t  would  be the  warranty terms. if it is

~oncecIed t h a t  this d e p t h  of t a i l o r i ng  i,s n e c e s sar y  due  to u n c e r t : a i n t i e s

A cost type c o n t r a ( . t  f o r  RIW would be more appropriate and we offer
the collc.~viu g ~~~ ruative for your consideration .

The dc’s i tm, and dcv’ ] oa :”~-s t co s t  r , ’ i  “ b u r s a b i e  conti-ect would
ep~’ I L ’p r i a t e  l v  ~‘ee L a i n a ~l1 h’ - ,~- i  I w~ I’m a - ;  I t L ’.’c in~~’at i y e’ ;  a iso—
tivate time cost ractor to zipp lv re sources  to t h e  area  of equ i psm’n t ’
rd i ab i l i t y .  Thi. s shou ld  he fol loved by the  p u r c ha s e  of a l i m i t e d
number , of production u n it s , either u n d e r  an e x ten s i o n  of t I m e  develop-
ment con t r a ct  or  an in i t i a l  p r o d u c t i o n  c o n t r a c t .  We feel that a
cost reimburs,il ’ I e type contract is isost appropriate b e c a u s e  i t  is
dur ing  th is f ~~,‘ ]  i — t e s t — b e f o r e  w a r r an t  c phase  t h a t  the cont ractor
would be acquirin g field o per a t i o n a l  data and m a k i n g  desi gi ; improve-
ments  to er .imance reliability. This “br idg ing ” pha se  is es se n t i a l
because h i s tor i c a l ly i t  has been proven  t h a t  even t h e  most  s t r i n p ,ent
development .  t eat i nm ~ in a l ab  en v i r o m u r e n t  is not  a cOncl  u s i v ,,’ qu ant  1 —

I m c a t i o ’ a  of be ‘p~ - i a t  h v m ~~1 f i e l d  ,-‘; l v i r e n ’ ; , e m m t  , na ’- can r e l i a b l e  and
v al i h ex t  ra~~ ’ 1~~t m e a n  he madc  Ii ’~ ;n t im e f o ’ ’ i ’ i e r  t o  t b  l a t t e r .  l i t  t h i s
way t lie u n a c c e p t a b l e  f in a n c i a l  r i sk  of p r c m : i t u ~’e cost  cOfl~mi 1 m e f lt S ,
is m i n i m i z e d  m i  :ig lie p e r i o d  wh ere  t h e r e  are m a n y  i in c er t a  j u t  i es
w i t h  f i r m  Ri~~ p r i c i n g  to fo l low when a p p r op r i a t e  data  and expe r i ence
have been comp l e t e d .

B. In c en t i ve  S t r u c t u re

DoD, In its inc ’c’nt ~~~ c o n t r a c t i n g  g u i d e , s t a t e s  t h a t  p r o f i t ,
g e n er a l l y , is t h e  b a s i c  met  ~va t or of bu s  v;~’ss ; a e l  , t h e  pr i ’ t i t  met j \ ’ ,’mt  or

_ _ _ _  _ _ _  -—‘ -~~~~~~~_ ‘~~~~~~~ ‘~~~~~~~~~~~
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j~ the essence of iacenL1v ~- cen t  r a r t i m e . 1 - ‘ c - .’c- r , i n d u s t r y  :i , i ’ I  the
gov~ rs.;out h a v e  Lad l o c h  ~‘ aud a m i d  bad , - :-s ’r i  ‘: co :; in  t h e  u se  of i s —
cent ives  . Tho ur i success l  u l  ~ :1e; ; (‘On be a t  t r i !. t m i e d  t o  ccl : - , p l o x  incen-
tive St r u c L ur e s  wh ich  w ar e  d i  f t  i cu l t  to a:I :~ l : ; s t e r  and were m u n l pt i I ; m t e d
by the p a r t i e s .

In spite of these bad ex-m erleaces , we b - h ove t hat  m u l t i p l e  in-
cent ive cost reisbsrsabie cos t  r e e t s  — with proper w~ i p h i t i n g  L e t w e en  cost
incentives and Je-sanstrated ‘e — can m e t  ivate cent r,i’te r :; to make
t rade o f f s  b e t w e e n  in c r e a s e d  de ’; i i;n casts mcd l o w e r  s u p p o r t  cos t s  in
favor of t~F EI ” . P r o p e r l y  s tr i e ’ t ; ;sed  ir . c e i i t  m c  un d e r  the  cas t  t y p e
con t rac t  can ac h iev e  L h e  s,sm ;‘ s u l t s  as e a r l y  I i x e l p r i c e  RI ’.~ con~
t r ac t s  w i t h  t i m e  p r 0 0 0r  ~a l a n c o  of r i s k  b o t ~~~o~ ’n t he  ce n t r a c t o r  and the
g o v e r n m e n t .

As i n c r e men t a l  im~ r ov e m c nt s  in  ~‘fl’flF are more  difficult t o  a ch i e v e ,
a c u r v i l i ne ar  s t r uc t u r e  w~ uId t h e o r e t i c~m i 1 v  be a m ar e  ;m a f l r O p i ’ I : m t e  and
m o t i v at i on a l  f o r m : ;  of  i n c e n tiv e . P wev or , to  d a t e , t b e re  has  be en
little , if any , U SC Of t he  c u r v i l  i :mo’ir i n c e n t i v e  s t i o c t u r e  a n d , t h er e -
fore , inadeqa, cc ex: e ricace u; os l -~ t o i l  t o  ~ec’or-,me;;d it , R a t  h r , v .
would recoec-ond the m ar e  conventional l inear sLruc~ arc fo r  use wiL h
RIW.

C. REwARD/ PE ~ ALt ’Y RbL.\TT( ~~~ i h t P

The RI!,-! c lauses  which  we have observed  to  ( la te  In ml’ aed
t r a c t s  are , f r o m  our p e r sp e c  t ly e  , u s in g  p o n a  t ies 1: t, h e r  t h o u  ‘m ’va r d s
to motivate tIme c o n t r a c t o r .  I/c do n et  an  to  i :a ’ lv that m’ s c s i ’  by
definities o r ’ m ; c t p - : o v i I L O . 1’ t h e  ;‘r; I ’ . l i t s  el a c o nt r e t e ;
achieving theta a r e  s l im p a rt i c u la r l y if  tie p~ sally/reward eei’ve is
skewed toward tho  f o r m e r .

The f o l l o w i ng  al -C r e p r e s e n t a t i v e  examp les t h a t  have appeared  in
recent hardware  pro ’cu r e r m c n t s :

1. FaIlure cause exclusions are very limited and the Contr a ctor
- must e s t ab l i sh  b y “c l e a r  and con v i n c i n g  e v i d e n c e ” that any

of the exc lu s ions  a re  app i i cab l e .  Such m a t t e r s  as i m er ’p c r
i n s t a l la tion , o p e r a t i o n  or m a i n t en a n c e , as we l l  as the  nor-
mal r an cye of t ’ v c n l  s c ov e r e d  by f t -c c  m n a i e u r c  are  n ot  cO\’ t ’v e d
Further , t h e  s t a i ’m I ; i rj  0 1 p r o o f  r c i u i r e d  ~cou l i  be e;- .t r ’s:e l . ’
diffictilt for tlw c o n t r a ct o r  1 mee t  c o n s i d e r i n g  I. c t a c t
tha t  the  e q u i p m e n t  w i l l , h a v e  been op e r a t e d  solely urm .ler t I ;e

• control  of m i l i tar y  p e r s onne l .

• 2. Contractors arc faced w i t h  a c c ep t i n g  t u r n — a r o u n d  t ices (TA’l’)
of 15 to 20 days fo r  comp lex “ b lack— bo :- :en ” or r i s k  b e i n g
non—re sponsive . Then , if t h ey  miss  t i m e  TAT , t h e y  ar e  a s se ssed
liquidat ed damages for eac h day in excess of time specified
limit.

10/  
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3. - Basic to the RIW clause Is rho requ1rt ~~’ m t for t - contractor
to repair or replace oIl u ;t’ , , , . :  f - , ~~! ( c : - :te r t  f o r  1 ; - : i t c - d
ap ecific f a i l u r e  ca u s e ’ ;)  ev e n  h - u -h c~~ . - ed by er v I  C C’ t o  r : or , s i ’ l

Not only does th i s  r e s u l t  in t im e - r ~ ~~ ct o r  In  r r i i t g  expense
to repair bu t i t also di r ec t ly i n :  1t ,~ - ; l ~~ca ( r a e ’  t i v e  l y )  the
Operatio nal MTBF and t h e r e f o r e  t~~e ‘..snoc late p e n a lt ie s .

4 .  The contractor is required to gt,~ara nt ee an m i t ial  NTBF with
in escalatin g M’i’IIF value  each ymia r  t h r c~agh 8 months of
w ar r a n t y .  In  the e v i c t  t h a t  t he  M ’ 0F’ gn at - atee  is not  achieved ,
COnsignment units are ~o be supp~~ied a t n- i’ cost to the
government. i)clivcry o f  t h e s e  4 n it s  is s t ib jec t  to l i qu i ’  ~ed
dama ges of a s p ec i  t i e d  N r e t  I tt/h e of unit price per d o

-‘ a t~ax lr sj ;s of a a p t  c i  f i e - J  i i i :!  p er c e n t a ge  of the  en~ t
This p en a l t  v is asa’~ l v  h a / i  upon a short d e l i ve r  qum re—
meat bo t h  f o r  i c - t ’ m o d u c : i ~/, and o u t — o f — p r o d u c t i ’ : :  u ’ . t t s.
If the c n t  router fat Is - ~~~ a ch i e v e  the  g u a r a n te e  :~~ i-F over
the life of v o l  r a t y ,  -ho  consi gm ’mrc nt units bec ome the
property~,f : i , e  g- v e r m - - t t  a t  no additional cost.

These clau ses r. - v  rot be as ~b~ oct  i on -  ~le to a contractor if
f i e l d  os.~ro ’ l e c o l  t ’ - : , t da t . :  were  ~ t’, i l , i ’ , I  am which  to bas his pr ice ,
however , w i~~~,eu~ t h ~~;; : 1 c m t i e - v  m ar  lie ‘— ‘ l i l c e l y to become p e n a l t i e s .
Onee again , if  I l i c  i m o l , : ~~ :it ~~t i , n of R I A ~ ; fixed price  con trac ti ng
were delaycd pendin g ~v ,tit.d’i l itv of fi~ a , opera tional tes t data ,
the prob ob i  l i t;  of a r~ - e ’ I : l t  . ble  h 0 1  .4o~’ e  bet , :ecn reward and penalty
would be r c .~t~,r  and a e - r - ,i-:’e Ccc t ’ O  - i i  - to the con t r a c to r .

‘p .
I I I .  MTEF ~: ‘ ‘~-~~~~~,~~‘J -~

A. Should the Cover c ;- :ent  p ec i f y  a min imum MTBF? (point , grow th ,
or at a l l ) .  /

In considering a contr .?~~ ‘m - i l rcguircment for RIW , the anticipated
NTBF is thc~~t ey ingredi en t  i~ : c l c c t e r m i nin g  th e  se l l ing  price of the RIW .
In a competitive procureme nt therefore , jr order to insure that all
competitors-are striving fo r  the same r e l i a b i l i t y  t a rge t , it would
seem desirable tha t t he  government specify a minimally acceptable MTBF
goal t o g e t h e r  w i t h  a c~rci -cth ra nge ( e . g . ,  800—1000 h o u r s) .  I t  is recommended
tha t  th i s  goal  be set ,~s -a c’scrihcd in the section of this report dealing
with  “Jo in t D o D / J n d u : :t r y  O: . ;bud: ; :ean ’ . B r i e f l y ,  t h e  governm ent  w o u l d
set a tentative value for  the NTBF goal based on appl icable  his tor ica l

* Both MTBF (Mean Time Between Failures in operational hours) and
)~~UBF (Mean F l ight  h our Between Fai lure)  have been used to determine
r e l i ab i l i ty .  We are r e f e r r i n g  h ere only  to  MThF because it is common
pract ice  to operat e  equ i p m en t  a t  t imes  o t h e r  than dur i n g  f l i gh t .
A c c o r d iu p ly ,  hou r s  in f l i ght  m a r  r e p r e sen t  on l y a f r a c t io n  a t  total
opc ’r . i ’. ~;; t i r ’ - . F a t -H :  r , t l ,  ‘ -

- -I  ~ . ‘ ‘ u i , : L i ’ .~ - :-‘~~ ;L is:; ~~‘PP
mm u s c  1 ‘ ‘ s - c t  a !  , n !  i i ’  a ;  a s  i - ’ , ‘ a t - ’ ’ ;- : a I ; ’ i t  - I  c 0

requi rc i ’ :a t  w iw nev . ’r t e c h n i c a l l  f e a s i b l e .  ihe  accuracy  of any
alternate syntcm mu st  be subject to contractor a pprova l .

108 . 
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data , e t c . ,  and re lease th is  to the  co~ r ’:’Hto rs pr io r  to re lease  of t h e
RFP for  their  comment and t u n i n g .  The 1~iP I-ITdF goal would then re-
flec t this value . Inclusion of a growth range would provide flexi-
bility to the competitors in doing their tradeoffs of unit prcducticn
cos t and LCC.

Another possible reason for the government specifying a MTBF would
be for guaranteed MTLP (CNTBF) . In d u s t r y  fee l s  t h a t  the impos i t ion  of
both RIW and CI-ITBF on the  same c o n t r a c t  p laces the  c o n t r a c t o r  in double
jeopardy : and g r eat ly mu l t i p l ies  th e  r isks i n v o l v ed .  Of t h e  two p lans
for impr~ vemcat in f i e l d  r e l i a b i l i ty , the 111W is by f a r  the most acceptahi e
to industry. In no event , however , should both p lans be imposed on the
same contrac t.

If a CFITBF is to he u sed in lieu o f a R IW , it is recommended that
the value be set as f ollows :

3. Wha t Kin d c-f IiTI3 F 
-

It is rccon nen dc -d tha t  the specif ied MTBF be set in the same fa sh ion
as dcscr i~ .-d ;- - ;ov i c e s k -  fo r  s e t t i ng  the 111W price , i.e., an MIBF goal
should be c i t  aria : to the design/development stage . incentives should
be applied ta t h e  a , , e t i n g  of t h a t  goal .  The f i r m  CMTBF va lue  shou ld
however n o t  be ~~ ‘a n ’ i l  o p e r a t i o n a l  type t e st i n g  has been p e r f o r m e d  -

on equip ment s i m L ~~1r t o  p roduc t ion  ha rdware ; and the  f i n a l  CM ’fII F v a l u e
should be ~~~ ed on t h e  r e su lt s  of those t e s t s .  The r a t i o n a l e  is idcntical
to t h3t givLa fer R1U in the section on “T i r i n g  of RIW A pp ] i c a t i on ” .

Although the operat ional  type of test  is essential to the s’~epe r
setting of the CNTB F value , MI L—STD—7 8 1 r e l i ab i l i ty  growth  t e s t ing  ahould
not be abandoned since it is an essential  p ar t  of any do c’lopment gro—
gram aiming at a hi gh field reliability. As noted elsewl. re in this
report , a l thoug h MI L —S TD — 78 l  tes t  resul ts  have  not  been d i r e c t l y  co r r e—
].atable w i t h  field reliability, the y have proven to be a mea ns of w eed ing
out many failure modes during the development period , and t h e r e f o r e ,
funding and time should continue to be supp lied for these tests .

C. When Should it be Applied? Successive Targets?

Indus t ry  foo l s  t h at  if a C~~1’BF is to be used , the  success ive  t a r g e t
approach , coupled w i t h  a hi gh deg ree of con t r ac to r  f rcc dom in in t roduc ing
desi gn changes dur ing  the successive measurement periods , is the most
productive 0:-m e for  both indus t ry  and governm ent .

I
For the government , it provides SOme of th~ same reliability growth

a features i nhe ren t  in the .  RIW concep t ;  whi le  fo r  i n d u st r y  it p rov ides
a r ea l i s tic  and a t t a inab l e  i n i t i a l  t a rge t , t hus p e r m i t t i n g  t ime to dis-
cover some of the unknowns involved in e xt e n s i v e  a ’md var ied field use
of the product. At the same time the ; m c l i i e v a n e n t  of a hi gher f i n a l

a- a f t h e -  ~~~~ 0 t u g  ‘ - 1 t o  ‘ s : 1 !  1 e -
-
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D. - - Joint DoD/Industry O r h m - - l s m a n

We believe that a joint D o D / I n d u s t r y  ombudsman group , a l tr i o ugh
mutual ly  b e n e f i c i a l  in some s i t uat i o n s , e . g . ,  pol icy or r e g u l a t i o n  re-
view , is not a p p r o p r i a t e  fo r  the  task  of “sc rubb ing  down ” MTBF requi re-
ments in the  solicitation.

The use of an “independent consultant ” ( i . e .,  not one of the
competitors) raises questions of q u a l i f i c a t io n , c o m p e t e n c y ,  and what
might be called “re sp omms .ibi li ty to c l i e n t ” if the  c o n s u l t a n t  were to
be engaged b y the government. Also , it mus t be recognized  t h a t  such
a consul tant  assumed no ri~ k u n d e r  a contractually binding commitment.
For these reasons , we recommend against the use of such a c o n s u l t a n t .

There are alternatives current available to the services which
should effectively acco~np lishi the same end .

For example , the Depar tment  of Defense Directive 4105.62, dated
January 6 , 1916 f u r n i s h e s  a mechan i sm fo r  reviewing r e q u i r e m e n t s  w i t h i n
DoD and for utilization of industry input in arriving at  the  dec i s ion .
Subparagr ap h 1iL .D.2.hi (2) provides for thm ~ e s t a b l i s h m e n t  of a Rev i ew
Board t ha t , “Sha l l  insure  t h at  s pe c i f i ca t i o n  re qu i  r e-:rti- n t s  have hi-en
thoroughl y exa mined  and j u s t i f i e d  fo r  the purpose o~ ci i !nirmating non—
essent ial  or u n d u l y r e s t r i c t i v e  r e q u i r em en t s  and t h a t  t i m e  s o l i c i t a ti o n
requi rements  have been c o r r e l a t e d  w i t h  t h e  op era t ion al needs . ”

Subparagrap h I T I .C . 2 . h . ( 5 )  e s t a b l ish e s  a requirement that each
Eol ic i tat ion  prov ide  for  im - d u s t r y  f e edback  f r o m  p r o s p e c t  h-c c o n t r a c t o rs
priom to the  :ososa  1 du ~- d.~ to  . A l s o , t h e  oerv  i ‘ - : ;  h ive i r p  e r : ’t t  t c t !

a p r e r e l U n e L - of t h e  RFP :- a’: ; t i .~ 1- em: i t ’n tm ;  f o r  industry rt’vi~ - a and i aput

We recommend the above methods  in l ieu of the ombudsman g roup  as
a means of making i n d u s t r y  i n p u t  ava i lab le  to the services fo r  t h e i r
use in a r r i v i n g  at  a f in a l  dec i s ion . At the  same t i m e  i t  does no t
have the drawback  of p o t e n ti a l  c o n f l i c t  of i n t e r e s t  t h a t  a j o i n t  group
would have .

IV. FAILURE :

A. Definition

The key o ~‘~‘r i  f i t - a t  ion  of an op e r at i o n a l  MTBF is the  d e f i n i t i o n
of failure m i o ~ d to  c o : ’p t m t c  t l :e -  ~- 1fhP . T h is  d e f i n i t io n  mus t  i n clu d e
what is counted as a f~~i 1uro an d w h i t  I s  e x c l u d e d  as a failure. A
f a i l u r e  is  de f  n ed as “a n y  d e p a r t u r e  fro:m: t he  r e q u i r e d  p e r f o r m a n c e  i n
excess of the  al lowable tolerances , def i i - med in the  equ i pment  c o n f i g u r a —
tiôn item desi gn and tes t  s p e c i f i c a t i o n  due to i ts own i n t e r n a l f a i l u r e .”

I I  () 
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1. Exclusions

The contractor should not  be obli p i t e d  to  c o r re c t , rep lace , or pro-
pose ECP a c t i ons  a t  no cost to the  g ov e r n me n t  w i t h  r e s pec t  to  any  hard-
ware item under RIW nonconformance , loss or damage by reason of:

(a) Fire
(b) Explosion
(c) Submersion
(d) Flood
(e) Aircraft (vehicle) crash
( f )  Enemy a c t i o n
(g) Seal b r o k en  on u i - m i t  while  o u t s i d e  c o n t r a c t o r ’s con t ro l
(h) External p h y s i - a l  damage caused  b y a c c i d en t a l  or w i l f u l  mis-

t r ea tment
(i) Internal physical damage cau s e d  by accompany ing extern al

physical damage due to m i t - t r e a t m e n t  or to t a mp e r i n g  b y non—
contractor personnel

(j) Act of God
(k) Induced failures. Failures of hardware items induced by nil—

f u n c t i o n  or i m p r o p e r  o p e r a t i o n  of o u t s i d e  ( sy st e m  i nt e r f a c i ng )
units

(1) C o n s e q u e n t i a l/ i n c i d en t a l  damages
(~~) U n v e r i f i e d  f a i l u r e s  ( i . e . ,  the  i t e m  “ r e te s t  okay ”)
(n) Impro p c-r i n s ta ]  l a t ic - n/ o a e r a t  i o o / o r  c i i n t c a a r i o c -
(o) i laving becn desi gned or developed  oi- p roduc ed  b y o the r s  t h a n

the warrantor.

Repai .r /r e~-t1 acer a ’nt ac t  ic-as t a k e n  ~~ he . o at  r a ct  i~ u i t h  rco ~ oc t  t
ha rdware  items d~~::u m g e s  by an d / or  ~ub~ e-~~t c t l  t o  t h e se  abcve— c :cluded c i r —
c um s tan c e s / c lau o e s/ c o n d it i on s  should he co mp en s a t e d  h ’~ aj i e q u i t a b l e
adjustment in applicable contract provisions including but not l im ited
to price.

ECPs prepared to affect desicn chan - ,’~ a intt ’ ,l at precludin g future
failures related to these  exc luded  c ; iu ’ -~~a / c i r c u m s t a a c e u !c o n ’ i i t i o a u
and /or which have the  e f f e c t  of c i i l t t : ’ i . g  t h e  des i gn a n d/ o r  e’av i r o t t ,~~’i i t  i i
specifications under which t h e  h a r d w a r e  i t a m  was i n i t ia l l y  ~— r o c u r . ’d
should , fo r  the  purposes  of 111W, be c o a a i g - ’r ed as relating to ex c i t ~o i u ’n s
and thus be s u b j e c t  to  n c g o t i ’ it i o  and e q u i t n l ) i e  c o n t r a c t  t u d j u a t  -- ‘ - ‘a t

In RIW p r o gr am  r mntigem eat pract Ce , t hu ~ ii ~,-o a l d  be a p r e~~u~ pt  i ~‘o
that  all c a n d i d a t e  h ar d wa r e  i t t m :  r e t u r n e d  (h i r i n g  t a R i ’~ period ‘,~‘u i t ]

• be covered unde r  t he  w a r r a i l l y ,  and the ‘tnt  r ac t  or w a i l d  be ex p e c t  ~ i t o
proceed to t a k e  those cx p e d i t e d  a c t i o n s  m , ’:;t a d v a n t  geo l i t ;  t o  t he  coven:—
ment ‘ S operat  tona l  t at  no . h1o~~ -v c r i f  ou c h act i t u t i  - - i - c t ikon in l ootl
fai th on ha rdware  i t e m s  u l t i m a t e l y d e t e r m i n e d , t h r o u g h  c o n t r a c t o r  f a i l u r e
mode an .mlysc s , to he subject  to any 01 t h e  - : .c lud od  c m d i t  u o n s / c a u - t t : ;/
c i rcumstances  c i t ed  above , t h e m e  should  be no p ietturu t p ia n  of h i s  no n—
e n t i tl or -ot  to the  ‘ 1u i t a b l e  ad j u s t ’ u - n t  p r  ‘- : i o i  ~‘m; o f t i ’ - c o n t r a c t

I I I
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h owever , tho  contractor must present evidence to substantiate
an excl us ion  and t h e  govo r uu :ue i i t  ~ius t  h ave a d e s i g n a t e d  m d i  vm i u a l
wi t h the  a u t h o r i t y  to a pp r o v e  or d i s app r o v e  the  ex c l u s i on .  The con-
t r a c t o r  shou ld  have the  r i gh t  to p l a c e  c o n t r a c t o r  perso i’mi:e1 at any
locat ion a t  Government  expense  where  t h e r e  is e v i d e n c e  t ha t  O~.M re-
po r t ing  is e r roneous  (6 —l sy s t em )  or that c o n d i t i o n s  (set  f o r t h  in
Section IV.A)  under  w h i c h  tim e contractor is not responsible may have
existed but were not reported .

Those units returned to the contractor , which fall under excl usions ,
should be rcfer~~-d ir m r e d i a te ly  to time ACO and PCO for resolution. Only
those failur es occurring subsequ en t  to final acceptance should be in—
cluded in the RIW P r o g r a m .  O n l y  t h r o u g h  such r i gorous c o n t r o l  can
the manufactur e r assure that prc 1-e - r maintenance is being conducted on
his warranted item (s). The repair cost of excluded failures should
be covered by a separat e clause or cot’mt ract .

All failed units returned to the contractor should be accompanied
by a statement of failure mode , opc rat:ional and test data , etc. , com—
picted accurately and compreh ensivel y utilic ing contractor recommended
testing facilities , equipment end procedures.

The verification of failure should be performed by a method agreed
to by both : the  government  and the contractor. Ti m e use of b u i l  t--in—
test (BIT) , based  on past Ft IT  c a p a b i l it y ,  would  r o l e  t h i s  out as an
acccp tab~ e f l i O t h i o d i  to both pal-ti es. The mine of de l  ~mi le d ac wptancc
test procedures and an intemi :iedialc or depot m a n u f a c t u r i n g  t e st er  would
probabl y be t im e  minimum Lest method for failure v e r i f i c a t i on  a c c e p t a b l e
to both  p ar th - o .

2. Degree of C onLr ~~~, Coverntr .e t vs. C o n t ra c t o r

In t e r f ace  and a u t h o r it y / r e s p o n s i b i l i t y  p a t t c rn s  be tween  o rgan ic
main tenance  f :mn ’:t en s a n t I  o-a cr a n t  or r o u s t  be clea r~ v d e f i n e d .  The govern-
ment must he p r e I ) ar , d  j r  t h i s  area  to  m ike ha rd  (k ’c is~ Ons c o n cer n i ng
a possi ol~ r e v ; . ’ i up , of  L r . u d  i t  t o na l  u r can  I c  m a i n t e n a n c e  and su:~ p o r t
f u n c t i o n s  no~-~ luc id closely by t h e  s e rv ice s , in f a v o r  of an a ug u m e nt e d
role in these a r c - au  of 1l;t dc-s i  go aimi luo ur ii y — v i a .  . the  c o n t r a c t o r .  T u m i s
is true b e c a us e  the  c on t r a c t o r  per ce  ives  h i s  r i s k  to  he g r eat e r  or less
in direct  pro i ua  i t  ion to t b ’  de~- r t -e  an d ext  cot o~ h i s  i n v o l vem en t  in
f i e l d  o~~ - r u t i o a - ;  .cid l - ’~’ i s -  irs u t i o u ’ - ’ ’ u t au ’ L i v :  t I ~ . A 1 ~~cu , b~ ca use
the f i e l d  i d  i~i b i l i t v f . i ~~ I g i t  l e t u p  i -u l e t  C~~O t t t  l v  t he rut -cl: umism of
cohe remit c ~ r m t  r a c  to  r ui m u a g ’ ; c i t t  of  f i o ld se r v ic e/ d t ’ i gn  organ i at ion
ac t iv i t i e s .

The warrantor u l m o u l d  h e .’- comp let e visibility and requisite control
over a Ss&- t S rn.: ml - igcru ’?f l  t (ii  mo d  I ía  of ha ~-dwa re , r eco rd  Lu g and Va 1 idat  ion
of fa i lure  da t ~m , f au l t  mode ana l ys is , p i p e l i n o  spares  management , access



to government records , etc.) during the Held—test—before—warranty
phase as well  as d ur i n g  the  lon~~— 1erm R1~ p hase p r o d m i c t i o n / s p u i r c u  con-
t r ac t s .

3. Timing, Rc’~ j~~isibflitv Vcstj~~~

Turn—around tin ;. ( l A T )  f o r  each w ar r ,~n t e d  i te m  sh ou l d  be ag reed
to by the government  t a d  i n d u s t ry  p r c f e r - ab l  y as a r a n g e  or band of
t ime ( e . g . ,  2 1—30 d i v u ) .  The 1Al “ c lock”  ( i . e . ,  s ta r t  of c o n t r a ct o r
r e s p o n s i b i l i t y)  s h o u l d  5 r art upon  d a t e  of r ecei pt  of t h e  w a r r an t a b l e
asset(s) as v e r i f i e d  by thc ACO ’ s representative , at t ime contractor ’s
repair facility, also to be contractuall y designated.

Responsibi l i ty  for control  of t ime a s s e t ( s )  shomm ~ d be cons i dc - r c -d
to be t r a u m a  f e r r c - J li me k m. u t h e  g o v t ’r u ’m en  t o f ;  c - L i v e’ w i t h :  t u r n o v e r  to
the residc’nt  g o v e r n men t  i n spec t  ion ant i  accept ance a u t i m o r i  ty  at  t h e  con-
t ractor ’ s r ep a i r  facility. Sh i p n : c m m t s  s ho u l d  be m .idu F.0.L. contractor ’s
plant on a Government  Bil l  of La d ing .

TAT p e r f o r m a n c e  :;houid be ;is: ussed and m e u m s t i r e d  over the w h o l e
war ran ty  ~~~~ I at  [on and  per  i u i  — r iot  on an m l i v  idu ; ,  1 r e t u r n  ha a i s
Evalue t ion of FAT per f o r : : :  ace si eu I d he utade on the bat; i a e t~ t hit .t average
of all  ~. t c - m  r e t u r n s  to  d e t e r m i n e  ti ’ it  su it  ;u Jer.l -o FAT f e l l  w i t h i n
the cont  rae t t a m  1v u : ;  1 u l u l  i sij ed 1: i r e  b i n d  . Pc -an 1 i c - a  f o r  exceed in g  t i m e
upper I m l  ~ of t i m e  TAT band s i m o t i l  d he as:u ~~s~. ’d on !  y i f  i t can  be con-
clusive ly ~-s t~~b~ I S I t C t ~ t h m ~i t  t h e  d c - I  ;:y was cu’s . 1 by or a t  t r i b ut a b i e  t o
gross f a i l u r e , neg l i~’c’:icc: or to  the chronic lack of n ; i u : : g c - i i ; i i  di 1i~~ u~ce
on the p a r t  of the  e c u -u t  r a ct o r  ‘ 5 r - - u n a g e r s  . Asacuc -mon t cf 1 itg :  d :i t t ’d
d-amnp ’a in eo t ;u -c t i c - n  a’ i t l u  T V!’ is  u j u t  i f i  ::bl e in ; i - u v  e : ’ ’o  a u ;. e

would r e su l t  : :: d a t u b i e  jeopard y in con ~u : i ct i o n  w i t h  ru - t a ;  Ia u ; - e m t _ ; t o ’
consig m u r - c o t  spa res .

4. Retest O.K.

Excessive retest okay e q u i pm e n t s  a re  a proh leu -.i to bo th  the
government  ( iu c ro used pi p e l i n e , low eva i lab I Ii t v )  and the c o n t r a c t  or
(cost of t e s t i n g ) .  I h m e r e f o r e , t ime  gove rnm en t  shou ld  he r e q u i r e d  t o
pay t ime c on t r a c t o r  fo r  each r e t u rn e d  c ’qui ~u i - f t ’n t  t h at  rct cst .s okay.  Time
value s h o u l d  be l a r g e  enoug h to c o u s p o n s a t u ’  t h e  c on t r a c t o r  f o r  t i m e
cost of tes ti rug and to encourage/force tiic- g o v er n m e n t :  to perform , i r hu ’ u ’ i mt (

test ing at the  ;aae leve l  to  reduce t i m e  n u s h e ’ r of r e  t e a t  okay  ret  a rn ,~

I I I
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