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H Executive Summary

rphis examination of the weapon system acquisition process

is focused on the means of improving field reliability in a

cost—effective manner. Imposing more stringent reliability

• requirements on the contractor frequently results in an improve-

ment on naper that is not readily discernible in the field.

* 
Extended testing reveals additional system discrepancies and

yields a value of reliability that shows a higher correlation

with field results. This still , however , results in a perceived

field reliability that is only a small fraction of the demon-

strated value . Peculiarities in supply procedures and main-

tenanc e practices serve to obscure actual problems so tha t con—

siderable effort is expended in working on symptoms rather than

ii actual problems.

An alternate approach proposed to resolve some of these

problems suggests it would be more cost—effective to apply

extensive management attention to the initial deployment chase.
.1,

~rsing the operationa l environment as the final arena for evalu-

ation , identifyinr~ problems at the earliest possible point in

this environment , and instituting policies and practices that

result in the expeditious incorporation of corrective action is

the central t heme of this approach. ~ne use of interim con-

tractor support in areas of contractual deficiency or service
S 

induced support problems is an Integral part of the proposed

solution. A project office in acquisition organization is

I nronosed to integrate the overall effort. ‘he scope of the

- 
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effort would be limited by restricting the total time frame
4

and specifying the point at which the effort is to be initiated.
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SECTI ON I

IN~ RODUCTI0N

-üeapon system acquisition is big business. The annual

defense budget for Research and Development, and Procurement is

in the region of’ $30 billion and, in cons tant dollar terms, has

- . been roughly constant since l96Li.. (L~.:27)
1 This acquisi tion

process is a complex and expensive undertaking in which there

are a multitude of alternatives. The overall goal is to achieve

a suitable system at a price that is affordable. Specific

- 
areas for improvement (in effectiveness , cost , s a f e t y ,  etc.)

- have been identified and disciplines established to insure

their thorough conside’.ationi . Management and management poli-

cies , practices , and tools have been examined in depth in an

attempt to improve the effectiveness of the process.

- 
1’This notation will be used throughout the report for

sources of quotations and major references. The first number
S

. 
is the source list.ed in the bibliography . The second number is
the nage in the reference.

i 
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PURPOSE

This paper wil l  look at the init ial  deploymen t of the

weapon system from the acquisition standpoint. The initial

deployment phase is characteristically entered with a great

deal of anxious anticipation because of the uncertainity of

operational effectiveness, suita bi l i ty ,  and supportability.

Consi dera ble concern is evidenced over the di fferences between

the cost related performance parameter values demonstrated by

the contractor and service acquisition organization and the

values achieved by the user under field conditions. (6:42)

increased hardware reliability and exten ded testing are often

proposed as solutions while the logistics system is blame d for

fai lure to have the required parts available. (11:1) Each of

these will be br ief ly  examined , environmental factors affecting

perception of performance outlined , and a means of achieving

the desired outcome then outlined.

2 
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R E L I A B I L i T Y

life cycle cost is a subject highlighted for concern in

recent Department of Defense directives with a consi.derab~e

emphasis on the costs of ownership. it is this emphasis on

the cost of ownership that currently draws attention tc rel~ a-

bi li t y .

Muc h of the cr iticism is the result of relia bili ty data

provided by, or derive d from , fi gure s supplie d by the operationa l

organizations using the equipment. These figures rarely support

the claims of the contractor, the values demonstrated to com ply

with specif icat ions , or the estimates c~ the procuring organi—

zation. In further support of’ the detracting arguments are the

man—hours expended in maintaining these systems. The lower

reliability generates more frequent equipment removal , repair ,

- - and replacement with the attendant increase in manpower reauire-

ments at all maintenance levels. (7:14) This issue in itse ’f,

is signif icant  because of the growing concern wit h personnel

costs , aside from the emphasis on life cycle costs.

- ~~
‘ A first and necessary step to improving equipment ~erfor-

mance in the field is an actual determination of where we are

• now. Policies and practices that mask actual equipment per-

formance must be identif ied, examine d, and accom. : ted. This

has been recognized by O.C. Boileau , presi dent , Boeing Aircraft

Co.,

“....We ran design to cost and contractor studies
on rep1acin~ 20 year old B-52 aircraft with brand new
B-52 ’s. By following the prevailing operations and main-

3
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tenance procedures , we were able to identify only a
two riercent reduction in life cycle costs. On the
other hand a manage to cost study of B-~2 Air Force
wing organizations indicated that as much as 30 per-
cent could be saved by revising the concepts of iif*~
cycle military services — contractor support. (1:7)

In complex systems with multi—mode functioning , field

reported relLability is determined by factors other than eauip-

ment reliability . The maintenance action frequency (number

of’ maintenance actions per unit of operating time ) becomes the

major comnonent in computing “reliability ” and thus “reliabilit y”

may anpear independent of’ equipment reliability. Results

o b ta i n e d  by G.  A. Kern found that improving equipment relia-

bility by a f a c t o r  of’ 10 would only increase repor ted  r e l i a b i l i t y

by a factor of 2. (9:208) To address reliability without con-

sideration of actual field practices and uolicies is to invite

failure.

Dr. ‘~urrie addressed this area when he called for 
“

increased emphasis on fieldi~~ weapons——that is, a successful

transition from H & D to production and deployment ” and then

continued “H & D is not an end in itself’; what counts is supe-

rior equinment in the hands of our armed forces . . . Phe

• following are areas in which I have serious concerns : C ur

operating arid support costs are too high--this will be a focus

of continuing H & D attention. ” (2:1—10)

If the r~)D”ted reliability is a function of maintenanc e

and onerations practices and procedures rather than hardware

reHability, the acquisit .ion organization has the opportunit y

to expend an effort in this area to reduce life cycle costs for

L~.
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the system. It should address those areas where i t  is n o s s i b l e

to ach i eve  improvements  in “ r e l i a b i l i t y” more cheaply  by

changing maintenance and operations practices than by further

expenditure of Research and Development resources. Procurement

gains would then be realized by foregoing more stringent manu-

facturing practices to obtain the higher equipment reliabilities.

• O p e r a t i o n s  aii~ support costs should be reduced by less frequent

maintenance and therefore , spares could be procured in reduced

quantities just as if’ equipment reliability had been improved.

The extent to which resources are applied to this task could

influence , to a significant degree , the expenditures for

Research , Development , l5est , and Evaluation (RDT&E): procurement ;

and onerations and support costs.

- 5
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1~ ~ST I NG

The extension of testing is often proposed as a means of

imnrov ing  u l t i m a t e  f ie l d  r e l i a b i l i t y .  Models  are  a v a i l a b l e

that  show a c o n t i n u e d  increase  in r e l i a b i l i t y  growth in a t e s t

program and tha t  the ra te  of growth is a f u n c t i o n  of’ the  aggres-

s iveness  of the r e l i a b i l it y  improvement program.  (~.L4.:38)

~Ihile i t  is possible  tha t g r e a t l y  expanding tes t  programs

over cur ren t  p rac t i ce  would resul t in a more accura te  e s t i m a t e

of sys tem 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 ,  tha t e s t i m a t e  is

oredicated upon a fully knowledgeable user operating a mature

sys tem . ( l l :L ~f f )  In other words , errors  on the par t  of the

user  are not cons idered .  Thus i t  is also highly probable tha t

additional problems in this area would still occur when the

sys tem was handed over to the ultimate real world user. The

reorder ing  of tes t  programs and the p r i o r i t i e s  in those  programs

would be a m a j o r  under tak ing  in i t s e l f .  est  nrogr ams have

sn e c i f i c  goals and do not  accumulate  the hours under the opera-

t i ona l  cond i t ions  of the user except  for  s p e c i f i c  t e s t  nrograms

in the ooerat iona l phase such as the “lead  the f l e e t ”  r irograms .

The cost and time to achieve  the goals under opera t ional  con-

d i t ions  would be enormous . (1 1:12) The b e n e f i t  may be much

less .  Leaving the t es t ing  for  spec i f i c  goals in one phase and

accumulating additional o~ era1ing time in another  would alle-

viate the situation somewhat out result in conditions much like

5 
-
. 

those in existence today. Personnel from the using command

would have to be responsible for the maintenance if the results

b
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were to be truly representative. Extending the list of required

changes evolves into a circular path that leads back to nroxi-

mate current practices.

An analysis of reliability results on the A-7D found:

• “It appears that the results from flight testing give a

fairly good indication of what could be expected in operational

use. It is also evident that the situation is not improving

with operational experience , which is contrary to the assumption

today that things will “mature” with use in the field. Item

reliability will not improve unless specific steps are taken to

fix problems encountered in testing .” (11:13)

In this case the operational experience was actually less than

five oercent of contracted mil spec values on certain equipments

but the testing had indicated results would be in this range.

Lhe results were not a one-to-one relationshin, however, for in

both phases there were problems in one phase that were not

significant in the other. Nevertheless, no amount of testing

- 
, . can predict the situation in the initial deployment phase.

(1L~:7L~) The environment is thus different , and additional

testing will not resolve the problem. The only answer is to

deploy carefully.

I
• 7
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SEC PION II

~~ VIR ONM ENTAL AND SUPP SSRT FACTORS

SUPPLY SUPPORT

Support planning is..not a neglected area in the acquis tion

of weapon systems . It is initiated very early in the life

cycle and continues throughout the life of the system. The

earliest proscrintion of design considers the maintenance con—

cept to be imposed on the system. Supply support and the other

logistics elements are increasingly taken in to  account as the

design progresses.

Policy dictates the early philosophy for procuring spares

to support the i~eapon system. There must be struck a balance

- -~~ between full , immediate support for all requirements and the

tempered position of cost-effective support that does not waste

resources on early equipment configurations that become obsolete

through engineering changes. There are several means of accom-

pu shing this. i7he weighted procurement of spares as a per—

centage of delivered systems strikes a reasonable balance so

long as equipment reliability falls near expected values (those

arrived at by applying experience factors to achieve w spared

~~~~~~ Pro—rata procurement assures that obsolescence is

limited to spares acquired prior to the point a new configura-

tion is “cut into” system production . Additional security is

available if the spares contract provides for early contractor

deliveries upon request of the system manager. Nevertheless ,

there will be a shortage of assets if the def ciency in expected

8
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reliability is significant.

- 

- 

The small quantities of systems in the hands of the user

during the early portion of the program magnify the impact of

any support deficiency. The random distribution of failures

may result in a grouping that will result in a significant

percentage of the force being in a non-operationally ready

status . This is the “batch failure” phenomena identified by

Hedburg. (7:lL~) A greater number of systems would ameliorate

the condition by dilution, lateral support , and a larger nool

of available spares.

~
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SITE ACTIVATION TAS}< FORCE ~~~~~~~

The introduction of the first production unit to the field

is not a good time to turn complete support over to the Air

Force Logistics Command . The organic service engineering or-

ganization has not developed a corporate memory, it is unfam il-

iar with the design (both intent and inherent characteristics),

and problem identification is seriously delayed by the report-

ing system. The impact of failures, in percentage term s, has

a far greater significance when the number of units is small

(with only the first delivery , any failure will result in a

100% not—operationally ready condition for the “f orce ”).

The specific support task is initially undertaken by the

Site A ctivation Task Force (SATAF). Their objective is to

assure that all of the listed required support elements are

actually available on schedule :

Support Equipment
Training Equipment
Facilities
Personnel
Spares
Training

• Technical Publications

- 
S The intensive integration task for the introduction of the sys-

tem to a specific site is assumed by the Site Activation Task

Force (SATAF) one to two years prior to arrival of the first

unit. The first task is normally a physical facilities review

to determine the adequacy of facilities and their scheduled corn—

pletion. Problem areas are identified , working groups established ,

10
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and act’on items a-signed for problem and contingency resolu—

t ~nn. (i~ : 3 — 5,~-~)

‘1
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US ER

Phe maintenance organization is concerned with achieving

the p r o j e c t e d  a v a i l a b i l it y  requi rements  w i t h  their alloted

resources of rersonnel , time and equipment/facilities. (7:13)

14aIntenanc e policies and practices support this objective. fhey

are strictly within the user ’s purview and determined by the

operational imperatives for operationally ready equipment.

-

S 
Troubleshooting equinment that is “not defective ” is not only

wasteful in mannower expenditures , it runs the real risk of

induc ing failures. (7:1L~) One direct cause for this activity

is an incorrect perception of equiDment capabilities by the

operator . (11:12) This perception can arise from incorrect

technical data , inadequate/improper training , or excessive

demands on the operator at the time of the observation. ~
1ech-

nical data inadequacies in this category might be the failure

to correlate detect/lock—on/track ranges with target size in

an airborne radar system. Training may have failed to bring

out the equipment limitations during the type of maneuver being

rierformed with the resultant attempt at operation outside design

limits . The complexity of the situation may prevent the operator

• from recognizing the cause of equipment failure to onerate as

expected. (7:2lL~) This latter case can be detected only by a

skilled person in a post—mission debriefing. (11:3) c oerationa l

requirements are generally intole~~iY nf successive mission

fa i lures for the same equinment failure. In turn , and as a

result of’ that intolerance , maintenance policies are generally

12
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i n t o l e r a nt of any p r a c t i c e  tna t c o ul d  lead to t ha t  r e su l t .  .~t

the  lower  l eve l s  of m a i n t e n a n c e  t h i s  can lead to s e q u e n t ia l

replacement of system components. This trial and er’i’cr mainter i—

anc e results in f a l se  f a i l u r e  r e p o r t i n g . For examp le , i f  a

system contains six black boxes , and one of’ them is faulty,

t r i a l  and error o rocedures could result in all six being reolaced.

The Nulty one i~ charged with a failure , but so are the five

good ones. (7:2l~~) In the vein , a “can—not— duplicate ” followed

by a r epea t  d i sc repancy  for  the  same or a ve ry  s i m i l a r  problem

generates suspicion of inadequate troubleshooting . £‘hie result

is sometimes avoided by a “bes t  guess ” r ep l acemen t  aga in  w it h

the  a t t e n d a n t  p o s s i b i li t y  of f a l s e  r epo r t i ng .

L o g i s t i c  support of the main tenance  e f f o r t  is a c r i t ic a l

element in the achievement equation. This fact is quite arnarent

but  i t  deserves  ad d i t i o na l cons idera t ion  from the  s t a n d p o i n t  of

data collection and motivation in the initial deployment ohas~~.

If adequate spare parts are available , many deficiencies in

oersonnel , training , and support equipment can be resolved by

replacement action. Troubleshooting can become a trial and

-: error activity that overcomes technical data or test eauipment

deficiencies.

During the very early deployment phase some availability

degradation can be rationalized in a number of ways and is , in

fact , expected. If during this time , the reliability of the

equinment , test equipment fault detection/isolation capability,

and traninortation/pineline time can be snown to be deficient ,

13
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addition al onari titie s of snares may be procured tc ~1 ’p p cr t  the

s y s t e m .  h e se  a d d i t i on a l  q u a n t i t i e s  w i l l  p rov ide  the  c ap ab i l i t y

f o r  support  in less than  the norma l time frame under normal

conditions and therefore provide the maintenance manager with

increased latitude in the use of resources. here is very

l i t t l e  i n c e n ti v e  then  fo r  i n su r ing  da ta  a c c u r a c : [— — i t  need only

reflect an equipment reliability or maintenance effort that is

no better than actual. 1~he ma intenance manager and the  user  in

fact are benefited by the overprocurement of spares .

1/4.
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SECTION 111

START-UP

One of the  problems in  the i n i t i al  dep loyment  of’ a w ear on

system is the t r ans ience  of the  s i t ua t i o n  and the d i f f e ren t

expectations of the observing groups. The perceptions cf each

of these groups is biased by their expectations and their extra-

pola tior. of the ob served results to the anticipated stable

operating ccndition. As a general princip]e , data gathered

during conditions of instabiiity does not ref ect the stable

condition , and therefore cannot be used to make , or be interpre-

ted to provide , definitive statem ents on the fina] operating

conditions. (3 :9)  An analogy to- i]iustrate this ~ay be found

in the start—up of a large chemical processing plant (or an oil

refinery). Here the integration of a large number of prcces.~.es

coupled with the inputs of a variety of materials being sup~piied

by transfer lines operating over a wide range of capacity at

degrees cf availability that may range from initial]y empty to

one hundred percent is complicated by pressures and temperatures

that must be controijed to accomodate rate or volume changes

far outs i de normal operating conditions. This peri od of opera-

tion is controlled by specialists from the engineering cIs-

ci pline and not by operating personnel. It is not unti] tests

have been completed and the process has settled down into the

expected range of operation that it is turned over to oper~ting

“5 personne] and autcmatic contro~ s.

— 
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~‘rom an accui sitiori stand roi nt , there is no validit y to

cp e rat i  ( - n - I l  ( m a i n t  e n a n c e)  da ta  d e riv e d  fr o m  s up p o r t  w~:e ri t ne

required elements are not a v a i l a b l e , i . e. o re rat i o na l  r e a d i n e s s

( a v a i 1 ab i l i ~~y )  w h e n  the or o j e c t e d  s p a r e s  l eve l s  are  n ot  l a i d - i n ,

when tne avionics intermediate Shop facility is rIot con~
5 a gurei

• to nermit onera t 1 (n of automatic test eauinment , or maintenance

rr’:iners are nct available Sc tha t on— t 5n e— lcb trainin~ is occ ur’—

r in c~ in tne actual maintenance process.

rhe contractor cannot oe neld responsible for suonort

pract ices t .nat are not ali~ ned with design/dev eicnment intent

and the acouiri n~ organization is unable to establish toe ecuir—

ment oerform ance for evaluation. Both parties have  a high level

of interest in the manner in whior the equipment is used. if

the environment is more severe than anticipated , redes ign may —

be called for unless it is possible to alter the environment.

I’he avai lable data s~-istems for user  oce ra t~ o pa l  data——d ail y ,

week ly, and monthly summaries; user maintenance data—— daily,

weekly , and monthly summaries olus special rerorts on sio n ifi —

cant , i t erns : and suonly system data ——mon t hly, cuarterly, and

q n n ’ ;a l  snmmari~~s, defic iency renortin’ systems : are usef’ul in

r ’rcv id~ n~ feedbqc~ bu t these systems were designed for use with

systems or-er’at~ ng in a stable conditi n and they cannot be used

t o predic t Linal condit .~ ons. (13:2t3) ~‘u.rther , they  recuire a

r~ at deal n ” interpretat ion to orovide useful inf rma t-~ cn wnen

use d for f’e e d ha c k .

10
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h e  c u r r e n t  m e thod  of or , e r a t i c n a l  s un o cr t  is incap iole of

discriminq t~ np among toe factors affectin~ reliabilit :i to ~sc—

l a t e  t ru e  eouinrnent reliability. Since equipment 1m rovercen~ s

a f ’ ~e n t  only eauinment reliability, i m r r ’ o v i r 1~ eouir mont. re]~~a—

bi li t may be of little effect if the oroblem lies in tr’r-cedures

and misin formation among the users. (b:2114.)

~n alternative means of support durinc~ the earl operational

nhase may rbe able to identify some of the factors trat affect

I 

; nenceived reliability; and it may he able to alter them suff —

ciently to effect a real decrease in support costs witn the

ancillary benefit of reporting a more nearly accurate reliability.

Since the bes t  e f f o r t s  of a la rge , capable acauisition

team (the orogram office , con tractor, plant representative~ s

office , log istics functio n, test organiza tion) have been eru~aged

for an extended time and are represented by the aggregate sys—

tern b e i n g  f i e l d e d, some f u r t h e r  e f f o r t  is warranted to. see t h a t

field nractices embody the employment intent o~ tnat team.

There will almost certainly be errors t h a t  e s ca ce  d e te~~t i on

until the f i n a l  user  ge t s  the s y s t e m . ( l 2 : 2 L ) ~ ‘hese  e r ro r s

sh ould be a ddressed , when de te c t e d , wi th the same vi~~cr tha t

accompanied the original efforts. t n e ~~e two  t a s k s , tnen , are the

ones th at  should  be a d d r e s s ed  by a d e d i c a t e d  or ’,an i z a t , i c na l

e l ement , w i t h  the same focus as  t u e  S i t e  A c t i v a t i o n  a s k  ~‘or c e .

The actua l magnit ude o f t h i s  e f f o r t  w i l l  r en r e s e n t  a very small

.5 17
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a d d i t i o n  to he t o t a l  p r o gr am  and has the potential for sir~n~~

f 1 r ~~i f l t  ~- a in s  in the overa l l  c o s t — e f f e c t i v e n e s s .

Si
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~~NERAL

In e x a m i ni n g  the  t r o - b l e r n  i t  ap pea r s  t h a t  there  is need

to reexamine t h e  ou tcome tuat is to be achieved: i d e n t i f y

nroblems in t h e  s y s t e m  a t  a n o in t  in the nr o gr am  where  c rrec-

tive action will resul t in a reduction of tri e cost of’ a c c u i s i —

t i o n  and own e r s h ir . I t  is a l so  d e s i r a b l e  to r r ’r -v ide  t n~ user

an operational canahilit y witr~ the s y s t e m  at toe e a r l i e st  n a t e .

The croblem is an obvious balancing between rr duct~~rr. and

retrofit , testing , and operational availahilitj . ~- o s t  ‘~ ‘ - ~~r ’ a ’ r e s

to  imnrovement  of r e l i a b i l i t y  and  a v a i l a b i l i t y  st r ’ e s c  ar  a~~- r r ~s_

s ive  nr o gr am  r e q ui r e m e n t  if  a n y  s ign i f i c a n t  ‘ains a re  ‘u o p

a c h i e v e d . This  same s t r e s s  can be a p p l i e d  a t  u i : f e r e n t  - - l o t s

in the pro gr am to nr o v i d e  a lt e r n a t i v e  s o l u t i o n s .

Most develonment and a c q u i s i t i o n  p rograms  s t a r t  a r -ha se

down of technical nersonnel concurrently with the in~ t iatin n ct ’

producti on deliveries. iThe  alternative nronosed here is to

intensify the program at this point , to init i ate an a~z tres sive

ru r s u i t  and r e s o l u t i o n  of or o b le m s  as they  are unveiled in

ac tua l on e rat i o na l  u s a c~e , and to m a t e r i a l l y  a c c e l e r a t e  produc-

t i on incorporation of the “fix.” The approach is d i r ec t , s i mr l e ,

straight—forward. It involves no new concepts or technicues

a n d  embodies t he  p recep t s  of cu r r en t  m a n a g e m e n t  p r a c t i c e s .  ?Le

m a n n e r  of i mp l e m e n t a t i o n , though , is c r u c i a l  to the suocess  of

the Program. The planning and preparation should be as detailed

a n d  t h o r o u g h  as t h a t  ap p l i e d  to any si’nificant develooment

program. ~apid communication is e s s e n t i a l;  the informa tion

19
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smi ould flow in parallel paths . P~nd , the rrocess must be con—

trolled: no new c ar a bi l it i e s  are to be added;  the t h rus t  mus t

be to ach ieve  op t ima l u t i l i z a t i o n  of the inheren t  c ap a b i l i t i e s

within the or iginal design intent .

t h e  a n nr o a ch  descr ibed  here  must be f u l l y  sun~~o r t e d  by both

- .  th e military program manager and the  contractor program manager.

-‘ t h e  essenc e of the nro:tram is the  a b i l i t y ,  or c ap a c i t y ,  and

the willingness to expedite the incorporation of the required

changes into the produc tion orogr-am . he time frame for this

activity will be limited so chat is is not the same as the

- cont inuous  s t r ing  of chan ges t ha t  dr ive c o s t s  upward unend i .n T~ly .

I~ is more closely ali gned with a nrototyoe or ore—production

r’rcgram in which the user is acting as a test agency. (Lhis is

• essen tially the annroach recommended by Secretary of Defense

- F a c k a r d  in t h e  9 ef en s e  ~!c1nagement Journal, Jul y 1972, “Imorov ing

~~ ~~- D ~ana~ ement, t h r ough P r o t o t y p i n g” )  The componen t and sub —

s y st e m  ce s’ in - wi ll h-ave been previously comoleted as will the

op erational cestinc t n a t  is normally accomplished prior to

rro d~o’~~i cn in im iat ion. t h i s  is the “Star t—up ” phase of the

-, r-ro-~ram.

S 
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IN [ERIM C(T’N’PRA ~ [OR SUPPORT

Actions taken to hold down costs involve extensive use of

contractor resources and capabilities . There need be no change

in  the normal  practice of e s t a b l i s h i n g  t a rge t  dates for the

a v a i l ab i l i t y  of suppor t equ ipmen t  d e l i v e r i e s .  Arrangements

a t  the ou tse t  should m ake  i t  c l ea r , however , tha t  any con tra ctual

-~ 

‘

~~ d e f i c i e n c i e s  in equipment c a p a b i l i t y  or delivery will be made

ur  by the apnlication of contractor resources and considered a

contract d e f i c i e n c y  re imbursab le  at  cos t .

C o n t r a c t o r  pr o d u c t i o n  capacity will be e s tib l i s h e d  at a

level that will permit the supply of required spares from pro-

duction stock as well as oroviding, turn around assets for

mo d if i c a t i o n  programs made necessary by implemented changes.

- -
~ This will alleviate a part of the spares problem since deliv—

eries will be made from oroduction stock on an as-required

b a s i s .  The use of t h is  means of supply will be limited to

sys t em n e c u l iar  i t ems . C o n f igu r a t i o n  of de l ive red  i tems wi l l

cor resnond  to the l a t e s t  c o n f i g ur a t i o n  approved for  d e l i v e r y .

The contractor will be responsible for updating all assets

delivered to the final production configuration and for main-

taining configurati on contro l  and t r ack ing  as well as consumnticn

• data for “start-un .”

A greements with the A i r Force L og i s t i c s  t r- r imand (Ai”LC )

would determine the precise orocedures  to be followed but, the

c o nt r a c t o r  would be r e spons ib le  for maintaining cognlzance of

n ar t s  r e qu i r e m e n t s  and i n s u ri ng  the a v a i l a b i l i t y  of ma jo r  ~r

21
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peculiar items . Actua l issuing/shipping would be done after

c o o r d i n a t i o n  with AFLC but would be based on the contractor ’s

d e t e rm i n a t i o n  of a requirement. subject to the system manager ’s

~AFLC/Air Log
istics center) revision. The intent in the pro-

cedure is to avoid the delays tha t occur in relay ing the reques t

through forma l channels  to the system manager  and then to tn e

contractor. Once the requirement is determined valid and no

su i t ab le  a l t e r na t i ve  to supply found r e a s o n a b l y  a v a i l a b l e , the

- !~ con t rac tor would be authorized to sh ip ,  i.e., a radar processor

requisition would not have to be processed througri formal chan-

nels before shinping in the case where the contractor had all

off—base , uninstalled assets because of a orevious determination

of deficiencies in support equinment . ~1hi1e this examole used

a noijor equirment i t  should  be n o t e d  tha t the same orocedures

• apoly for “bits and pieces ” peculiar to the system . this -

procedure would entail the establishment of a supply mcnitoring

sys t em by the c o n t r a c t o r .  I t  would be a reasonable  a s sumpt ion ,

however , tha t  the personnel assigned to this function would

have been accompl ishing it anyway and therefore , would require —

only a formal assignment to that task , rather than the assign-

ment of additional personnel.

Contractor personnel will be considered a prime resource

• for the make up on any deficiencies in technical data or fault

isolation (trouble shooting ) in this approach. Areas with

known deficiencies will have contractor personnel with both

theoret ical and practical knowledge/capabilities assigned to the

22
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using organization for immediate assistance on an “as required”

basis. These personnel would be in the maintenance comniex

and u t i l i z e d  a t  the di s c r e t i o n  of the chief  of m a i n t e n a n c e .

Additional contractor Personnel would be assigned to insure

coverage of all major system areas . Ihe number of oersonnel

would be determined by the work-load and adjusted as needed.

The basic assignment would be for the entire one year (or other

s o e c i f i e d  time s p a n)  s t a r t— u p  phase.  C the r  duties for these

personnel would involve the continuous monitoring of equi nmen t

status and nerformance for early identification of technical

or des ign  problems . They would also form the o r i g i n a t i n g  b a s i s

for data collection/analysis in the feedback loop . Inputs

would originate from both organic maintenance activity recording

and oersonal observation . (l5:2~ 3)

23
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fontractor costs in this phase can be more closely examined

4 by dividing them into three  categor ies :

. 5 1. Those related to the providing of spares support ,

2. Those related to providing maintenance support in
d e f i c i e n t  areas , and

3. Those related to imoroving the “operational
reliability ” of the system.

Those cos t s related to spares can be compared to historical

:~ 
costs for other similar systems , to include costs for engineering

change retrofit and obsolescenc e caused by configuration changes

or no/low demand. ~his comparison would establish the ‘~?nge of

• p o t en t i a l  b e n e f i t s  for a par t icular  s~r s tpm 
~~~~~

TI- e o r  st- s r~f” ;rj ~r~t op-tn o support can be related to alter-

n a t e  means of sunoorting the sys tem.  These mi ght include the

use of a u t o m a t i c  t es t  equipment tha t was not completely devel—

oned , manual t e s t  equipment adapted for  use w i th  the necessary

subsystems , or a remove and replace concept for  the a f f ec t ed

equipment.
— 

“Improvement” costs can be compared to life——cycle operations

and maintenance (o & M)costs. A Rand s tudy on the A-7D air-

craft provides the data for an example for fighter type aircraft.

• ( 12 :9 )  L i f e — c y c l e  b a s e — l e v e l  0 & N cos ts , d iscounted  at  f i ve

percent over a fifteen year life, account for Li8 ~ of the ~$6.8

million life-cycle cost per aircraft. For a force size of 200

aircraft , a one percent reduction in base—level 0 & M costs

would result in a discounted cost savings of $6.5 million. This
I.

2L~.
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would equate to approximately ~L~.(t million oer year fnr an

eighteen month pr ogram for each an t . i c i n . a t•ed n~’ r er c e nt . reduc-

t i on  in b a s e — l e v e l  C & N co s t s .

Co mbining the three elements would  r r ’ - v i d e  -in  unper  l imi t

to be alloca ted to con t rac to r  sunp or t  Co- n tne ta sks  outlined.

The program would require the close co on e r at i o n  be tween the

con t r ac to r  and the service  to be cost  e f f e c t i v e .  This calls for

the app l i ca t i on  of extensive management a t t e n t i o n  wi th  the

acqu i s i t ion, user , and support o rgan iza t ions . Every e f f o r t

mus t be made to in tegra te  the ac t i v i t i e s  of the concerned organ-

izations into a team effort.

4
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SEI-~VICE SUPPC-Hi

Service support of this concept would require a dedicated

group to oversee and facilitate the operation. Many logistics

and maintenance problems require an in-depth study to determine

the true (root) cause. Superficial causes for non—availability

of assets , such as poor reliability, must be closely examined.

Fault diagnosis/isolation , test  equipment desi gn and nrogramming ,

technical data instructions , improper linking of parts (in the

supply system), failure to consider consumables , transportation

misrouting , imnroper designation , lack of proper ordering infor-

m a t i o n , induced secondary fa i lu res, and improper repair  may all

be causes of the lack of asset availability. i~ngineering/design

problems are the unquestioned responsibility of the system pro-

gram office (SPO ) but reported inadequacies require definition

before corrective effort is expended. The environment and

reauirements at the time of reoorted failure must be examined

cl o s e l y .  ‘-la s the task placed on the equipment w i t h i n  i ts desi gn

reauirements? 1’his question is particularly appropriate for

some renorted operational failures for, in many cases , the

equipment is being expected to oerform tasks outs ide  its d e s ign

requirement although i t  is not r ead i ly  apparent  to e i ther  the

opera t or or mai n ten a n ce pe rs onnel , i. e. r adar  gimbal  l imi t s ,

rate group overload in a computer routine , inertial navigation

system updating . This type of a problem population requires a

keen  d i scernment  of issues if the proposed a l t e r n a t i v e  is to

work . Problems must  be so r t ed  in to  a t  l e a s t  t h r e e  b a s i c  groups:

26
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engineerin~~, logistic , and (trier , he design relatable (and

correctable) engineering rrohlems r~eed to be evaluated for scope .

The nrr - esses for develon ing , Provin g, imolementing, and con-

trolling the changes must he considered in develoning a realis-

ti c time frame for resolution. Log i s t i c s  problems tha t ar i se

from maintenance induced failures of equipment must be inves-

ti ga ted  for procedura l inad equacies  caused by poor equipment

des ign , t e chn i ca l  data inaccuracies or deficiencies , and training

d e f i c i e n c i e s,  t he se  are a reas  tha t  can genera l ly  be a l t e r ed  by

the acauisition and logistics organizations . Cther m a i n t e n a n c e

induced problems are the primary concern of the using organization H
and appropriately left to it to resolve. Immediate attention

is reaui red  to those significant problems deemed to be wi thin

the SPO ’s realm of responsibility, the problems must be fed

d i r ec t ly  into a system that  can [venerate the requisite correc-

tive action .

Communic ation is vitally important to an aporoach emoloyin~

a high degree of mobil ity. Lhis communication is enhanced by

personal  con t ac t  w i t h  indiv idua l s  in each of the a s s o c i a t e d

agencies. It must be further supported by rap id e l ec t r i ca l

transmission capability, as the essence of the approach is

t imely  response .  While t ime consuming , if conducted  on an

extended , large scale , the most effective means of editing data

for  trends is to have individuals on the tiger team conduc t a

daily revi.ew of the rrevious da~j”s activity. A short summary

of t h i s  data and sys tem c omponent s t a tu s  should be provided  to

ap p r onr i a t e  groups each day for their review of significan t

27
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events wi t.hin their narticular area of speciality. ~‘his rev iei ~

can be conveniently presented to t~ e nm -ram director at roe

morninR sta fi ’- meetin~’ in less than five m nutes for  a com n l e r e

routine review.

The key to  the  i n t e r i m  suppor t  for  the a i r c r a f t  ge n e r a l

sv :~tem , to inc lude  av ion ics  and f i r e  control  s u b — s y s t e m s , is

flexibil i ty. 1’he tiger team aooroach must be fully snnnc-rted

with the authority and resnonsibility to cross  o r g a n i z a t i o n a l

bound ari~~ in the Program tffice , use r ac ti v i t ies , and contrac-

tor  f a c i l i t y  as suggested in 1~-~S~ P ht t—3 .

[‘he organizational struc ture best suited to accomnlish roe

i d e n t i f i c a t i o n, sort ing,  and ini t i a t i o n  of corrective action is

one comnosed of knowledgeable individuals drawn from the grcun

resp ons ib le  for  design and p r o d u c t i o n .  JThis group is fa m i l i a r

with the tynes of nroblems encountered and accustomed to dealing,

w i t h  them . The inheren t  f l e x i b i l i t y  in a nroniern so l v i ng  organ-

ization committed to thorough study but crick —eaction is a

necessity. At this early point in a nro~’rarn , attemoting to

accum u l a t e , through forma l channels , a statistical base suffi-

cient to justify action will ensure a late , costly resoonse——

just wha t the approach is trying to avoid. The inherent time

lag between problem occurance and resolution needs to be reduced

to a minimum.

the field support function would logically be performed

within the system program office and staffed wion nersonnel from

its resources . ‘he function should have a oroject. orientation

‘ -a
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i t s e l f  because  of the  number of a c t i o n  and  c o o r d i n a t i o n  i nt e r -

fac e s  ne ’ e ssary  to f u l f i l l  i t s  o b j e c t i v e s .

An ess ential. nart of this concept and  a fun d a m e n t  r~ ’ t ne

field support function is the use of a field lia~~srn officer.

This indiv idua l is drawn from the field snnrcrr function ~n toe

SP(’ and is ohysically located at the user f a c i l it y  in close

oroximity to the chief of maintenance, he functions ~.n co r n-

riination with the weanon system liaison officer from the ‘ [ m e

A ir Logistics Center (ALC). The liaison officer must estal :liah

a close rapport w i t h  the chie f  of maintenance and tI.e personnel

within the ma intenance comolex. tie must. have access tn ‘he

in forma tion convey ing or concerning problem s , to the ;~cr~ areas ,

suoo lv  areas , and the control area. Knowledge of maintenance

and supoly p r a c t ic e s  and p rocedures  is e s s e n t i a l, as is a

thorough familiarity with both the contractor and SF( cr~-oni—

zations . There must be a d e f i n i t e  awareness  of the coraman a

s t r u c t u r e  of the us ing  o r g an i z a t i o n  and i n t e r f a c e  w i t h

l ogi s t i c s .  Knowledge of toe  level  at which s p e c i f i c  ty p e  a ct i  ~ns

are taken is essential——entering at either a higher  or lower

level is a waste of time when the desired result is ex,’-edi~’icu s

action. I’his implies an awareness of the limi tatinns on the

ocoacity for a c t i o n  initiation at the various levels in tor- se

organizations . The t ime f rame for  r e s o l u t i o n  i s  qn c th e~’ i m n c - ~—

tant piece of knowledge and with it the ability to alter Uric

norma l resnonse time .

The liaison officer is the point man f
~c’r the field suru’or
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function. He has direct contact with the user and contractor

field representatives as well as immediate contact with the

responsi ble SPO directorate. His work is an extension of SATAF

activities. It is ini.tiated nri or to the first aircraft arrival ,

cor.tinues throu~-h initial build—up, and is terminated at the end

of the “start—up ” chase (or succeeding activation if the  s i t e s

are activated sequentially).

W h il e  there is  a c o n t i n u o u s  r e q uir em e n t  for  t h e  l~~a~~sr r

officer at the site , an individual should have a sharply re-

stri.cted span for  any one oerlod. The interactions necessary

to ach ieve the overal l objectives of th is ~oproaoh ca nn o t  he

accomplished at the user activity. A t cu r  of one ‘to two weeks

repeated at one month to six week intervals w i l l  provide the

necessary latitude and keep the required personnel in the func-

tion to a minimum .

The f iel d support o f f i ce  must maintain cc.gnizanc e of the

overal l per formance of t he wea pon system , to inc lu de i ts su ppor t,

if i t  is to fulfill its function. The means availabl e include

establ i shed data systems , personal contact , contractor reports,

• and specific infc-rmaticn systems developed in response to pro—

• gram requirements.

Hegu lar  conferences on f i eld support prcb le ms can be

established to provide a common forum for all using, sutocrtir:g,

or other participating agencies to air issues. A f o rmal recor d

of the problem descripticr., supporting documentation , comrleted

ac t i c ns , 2ssi gned actions, and designation of an offi ce of prime
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resronsib iliry with susnense dates risoists in contr ’cllin ’

meeting, r imes as well as nrc-viding direct feedback to roe on .—

ginatin~ narty . :“irm acr,endas must: be published wa ur . sufficient

lead time to allow adequate preparation .

— Personal- contact with user onerations and maintenance

nersonnel can be established and nur’rred witn relative ease

through the nreceding activi ties. It c-an crovide si~~ni ficano

benefi ts to both user and development communities. fiie gmeatest

value lies in t.oe ranidity wiTh which areas of concern or

Lmmediate nroblems can be disseminated. he speedy resolution

of just those situations rerceived as minor or insicrni f [cant ,

by th e n-arty desL—n-ated as responsible for  resolution can yield

valuable benefits by removing irritants tha t might otherwise

cloud , nr hide , issues of greater impact. oe- relationshin

established in attending these irritants can substcntiallv

mitigate obstacles to resolution of more signi ficant oroblems .

1-ie use ci contractor capabilities and resources will

greatly enh-~nce the effectiveness of field sunnort, Interim

c o n t ra ct o r  s n rj n c r t  in areas of deficiency is standard rr~ ctice.

Inte grating this effort into field support , obtaining toe sunrcrt

of use r  and su n no rt ~ a c t i v i t i e s, and c o o r d i nat i r c - t r i e  ove ra ll

effort is the task nroncsed for field sunr o- r - 
. ~‘rcoerl’ i  done ,

if: can be a major c o n t r i b ut i ng  f a c t o r  in the success of t r i o

a np r a a c h
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‘ ris naDer has addressed a broad sub ,~ect area coverin r ‘
~

wide range of’ activities. Most of t~ e areas are covered  in

considerably greater detail in other n ub ]  ical ,ions so the attemot

here was to address selected topics in just enough detail to

“ems the attention of the reader. •oe mai or Thrust of the

napcr is c e n t e r e d  on the d i r e ct i o n  of mari a  ‘eni e rn , a t t e n t  r n t o

th. mocess o~
’ getting a weaPon sys t em l f lt (  noerational usa-c

i n a cos~ —ef°ect [ve manner. It calls for a reasone i - m ~ r -mi s~

in  the im’- osition of the requirements of certain tHo[rlir!as ,

the anr ’licatio -n of policies in some a~ encier , j~’~~~ c~~ r a t io-

r-rmti’-res of n ar ticipati n rrgan ~ation s. 
It sc~’kc ce-~- fl~

of t h e  reaLty or ’ 0Leld operations cod accentance c -f ’  toe env ir—

onment in whi oh those c~ rrations occur .

~.e system s ultimately tested in toe field in oner’-~tionc]

use. It is essential tha t the system operate in that env i ronment.

If chan ges in. field nractices can be made to enhance or’erct’ional

cana b ili~~ies , certa inly those changes should be ininlement,eQ .

5
~~c~ e is no reason to assume , though , t h a t  the  e n v i ron m e n t  cm

he  - nan~ ed to match t:he one assumed in system design . fh ~~~~ c is

~-he~’e eni’.ipment changes must be made T O  accomodate roe envir n~

m ent -and ~he ecuinment. must be in that environment to —l e~~emm ~~ne

the changes recuired. It is more costly to make the noan -Os

after the  system i denlo :ied bu t- , if t }i ev  cann o t be de f i n e l

ea r l i e r, the Sooner they ire defined the Sc oner They can be
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-
~ d e l  er m i n e d , w e l l — d i  re -  ‘ e u  ar c r( a~’O t o ‘-n i s  d e t ’i n it i cn  o f ’

r ecu i r e d  changes n~ s been v rarc ,-s erl . IP ie re  i s  n ’ - s1J~p~
(a st ,i on r

f l o S s  t none I ncornoration of known im~ rc veuients, - he r n  n ( 3 !~ i is

cc i~et the ones that were missed in cc r~ -r -aoed ‘33 3-on as rc-ss jbi e.

& nart: caf this is to extract the ne’essar’i informq ci on ox- cdi—

t i ou s l ;~ and get it into action channels. :00 crmrractor ati d

service efforts nroposed  a r e  to  do jus t mat. ti re effort is

s h o r t — t e r m  and d i r e c t e d  a t  a very  sn e c i f i c  t ime f r a m e . I t

reouires extensive p lanning and a concentrated effort if it is

t o  be s u c c e s s f u l .
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