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November 13, 1970

Acar Adiiral Levering Smith C?C?
= - -y Ee o YA D < - Fatakd
Director, Stratezic Systems Project Oxiice
soveld Maveriel Command
A oo

Donoruaent ol the Wovy
C“y“ l Cloyﬁ DdlLd"““ 3

s, 1970, Jim Brucla and Jack Woosley of gur office
d menpers of your staff to discuss thelresults of

“_Qiébtria; SFO&LC cost! review at Westingnouse Electric Corpora-

tion, Sunnyvale, California. At this meeting, and in a later
“igcussion with your Mr., A. W. Martin, it was indicated that the
rcoelts of our roview might be of some value in negotiating

iollow-on productlon contracts for Posgeidon launcher and handling
ecuinncnt, as well as in secking corrective action of certain
contractor manajement deliciencies.

This letter is beins forwarded to you as a final summary of
ovr work at Westinghouse. With the exception of our findings
re*atcd to the allocation of general and administrative expense,
wialeh were discussed with the cognlzant Government auditors at
WGSU*“”HOQSQ, we aave synopsized below the scope of owr review
and eacn of the observations which were included in the outline

rovided you at our July 21 meeting.

EACIGROUND
Tnf ogectlvcs of our ~"eview ft Westinghouse were ‘o (l) evaluate
Draciices, 9) exaiine into thp reasodu0101ess of costs, ond (j) iden=

tify COQdi ions which in our opinion precluded the Government and
contractor from esvablishing a falr and reasonable contract price.
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Our review apnroacy

L
[V
launcner and hancling equ

Ly
-
-3
)
w

Tirst select nerotiated contracts for
ing ment which could be used as vehicles
to review the coniractor's cverall operating practlces. Contracts
selected for review were for the oroduction of tactical launcher

o 5 generators:

coulpmeny and reioaded ga

s

Tactical Leuncher Reloaded Gas
Zculpneny Generators
N0C030~68~-¢~C218 I00030-67-C-0133
¥00030~59-C~01353 o N00030-68-C~0304
F00030-70~C-C099 N00030-70-C-0083
Auer s ecting the ebove contracts we evaluated the efficiency
< Westinghouse's operations which related to each of the line
items of costl TFor cxﬁ" ple, in the area of material and subcon=
troacting ve evaluat phe convracvor's procurement system for
(1) purcaase order n“oce051ng; i.e., material control methods,
receiving and invenbtory methods, ete., (2) source selection; i.e.,
reasonableness of single and sole-source procurements, ete., and
(3) pricing of subcontracts. Similar evaluations were made for the
remaining line dtem costs, with emphasis being placed on efficiency,
eflecciveness, and ecquity of distribution of general and administra-
tive costs between the operating divisions at the Sunnyvale plant.

In addition to reviewing the contractor's day-to-day operations
we also attcmpted fo ascertain the elffect of Government procurement
practices on contractor e¢¢1c1ency and costs. In this regard we
were concerned with the effect on costs of (1) annual procurements
and (2) concurrency of design and production contracts for Poseidon
lazuncher and nandling eguipment. Each of our observations are
discussed in detail in the sections winicn follow.

EFFESCT OF ANNUAL PROCURIMENTS ON CONTRACT COSTS

N

he Strateglic Systems Project Office has followed the practice
of purchasing Posceidon launcher and handling equipment from Westing=
nouse on an annual basis. Our review of documents made available

0 us indicated that significant dollar savings could have been
rezlized in material procurements and labor efficiency had recent
regulirezents of the proziam been procured under a single contract,
or under mulbiyear contracts with options for future years. For

3
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excrmple, a Westinghouse study in June 1959 indicated that as much
as 56 million could aave Ttcea saved on material purchases if equip-
mont requirements Jor fiscid years 1970 through 1973 were procured
on 2. multjyear basis with Tunds comzltted during fiscal year 1970

be!

deé incromentally by fiscal year.

We also noted that louncher and handling equipment production
rates are established by Westinghouse con the basis of fiscal year
recuirenents. These production rates are set to deeline over the
reouirenent period. In January 1970, Vestingchouse indicated that
roductions in its produciion rate from 8 to L tubes per month would
result in & decrcase in labor efficiency of about 50 percent.

EXYECT OF CONCURRENCY OF DESIGN AND
ST

2x0J0CTI0ON Ol CONTRACT CCSTS

e

Alvnough production work for Poseidon launcher and handling
ccuipment has been in progress since 1968, the design contract for
thls ecuipment is not scheduled for termination until December 1970,
Ve recognize that 1t 1o often impractical to cub off design effort
and proceed directly into production w.thout some overlap. However,
7¢ believe that such concurrency under this program may have mate-
rially effccted the ability of the Navy to evalualte the reasonableness
£ the contractor's proposed costs.

For example, we were told by Westinghouse officials that
~rency of design and production resulted in increased planning
tztes in order to allow for unforseen design changes made during
ction contracvs. Such costs were not identified as such, and
appears unlikely that the Noavy was able to isolate these costs
d evaiuvate their impact on tne contractor's proposal. Furthermore,
cauvse design cuaﬁgus may effect Tasks which apply to a design con-
s well as e production contract, we were told that the contractor
inds it difficult to determine the benefiting contract and,
re, often arbitrarily segregates the costs incurred.
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Our review of direct labor was concentrated in the areas of
(1) usc of learning curves as an estimating technique and (2) adequacy
or data avallable ©o WgSulnghOUSQ officials for purposes of measuring
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elTicilency, controlliing contract costs, and estimating future costs

on Toliow-on contracits. Our ovservations in these oreas indicaved
tact improvements can be made that will alfect not only the effec=-
tivencss of Wesvingaouse mantgenent, but also the ability of cognle

overrment audil and adminissrabive agencies vo effectively :

<A
evaluate the coantracvor's periformance and follow=on contrach proposals.

zane

C)

Our obscrvations on these areas are as follows:

Learning curves

)

(I

Review of three cosit-plus-incentive-fee contracts that have
been awarded to Westinghouse for Poseidon launcher and handling
equipment showed that Vesuluonouse has not used learning curve theory '
in proposing direct labor nours. We were told that because Westing-
house did not nave sufficlent nistorical data, its direct labor hour
sroposal for the fiscal year 1968 and 1969 coniracts were on the
becls of engincering cstimates. For the Tiscal year 1970 contract,
Westinzhouse used engineering esvimates which were factored both by
the usc of actual history from the fiscal year 1968 contract and by
Judgment.

Tased on our review, it appears that the usc of learning curve
thco"y in propos 1ng the direct factory labor hours for the fiscal
vear 1068 and 1989 coniracts would have been difficulit, but not
impossible. On the other hand, we believe sufficient historical
aava was wvallable prior to negotiation of the fiscal year 1970

contract to enable & reasonadly accurate and reliable use of
learning curve theory.

In order <o determine the reasonablencss of using learning
curve theory for the fiscal year 1970 contract, we selected the
lounch tube, support ring, and the insulated canister for analysis.
These items (exc¢ud*ng the normal packaging and shipping) accounted
Tor apoub 54 percent of the proposed direct labor hours. Using
labor nour history (fiscal year 1968 contract and several ships of
the Tiscal year 1959 contract) that was available to Westinghouse
av the time of negotiations for the fiscal year 1970 conbtract, we
were aple to determine that Westinghouse was experiencing a definite
learning pattern for the items analyzed. The following table indi-

ates the differcnces between the Westinghouse proposed hours, the
hours negotiated, and the hours predicted by use of learning curve
theory.
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() (2) (3)
1/ 2/ Based on 3/
Zuem Pronoscd Necobiated lcarning curve
Lounch bube 86,250 75,800 52,490/61.,830
Supnore ring 57,634 52,800 26,922/30,592
Insulated cenister 6,166 5,660 3,014/ 3,43k

Trom discussions with Westingnouse personnel we also learned
ireet labor hours for the proposed fiscal year 1971 con=-
T estimated by the use of & learning curve. In this
< , we were told that for items we reviewed the estimates
rere primorily projected by using the accumulated average of the
Jifin btoot (ten boats of history were available) of the fiscal year
1969 contract. TFrom this point a fiat (straight) line was drawn
Lo reoresent learning vhat would be experienced and hours that would
be incurred. This proccdure assumed that there will be no learning
on units to be produced under the Tiscal year 1909 and 1970 contracts
““d units to be produced under the proposed fiscal year 1971 contract.
toe time ol our review, this contract had not been negotiated.
Aocordinslys we do not koow wiab hours the Goverrment will accept
during negotiations. C

Other ob e rVva tions iq the area
I

T r”v‘ev of direct factory labor also identified severel other
7ithin the Westinghouse manufacturing operation which appear to
e in need of dmprovement if there is to be an efficient use of
ion labor and a reliable labor hour reporting and control system.

_/ Packaging and shipping hours have been excluded.

2/ ILebor hours were negotilated on a lump sum basis. Accordingly, we
apohortioned the difference between the total hours proposed and
negotiated over each line item.

§/ Wirst set of fipures based uvpon unitary learning curve theory.
Second set of fizures based upon accumulated average learning curve
theory.
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Need for manapcment data

Westinghouse nanagenment, pecause of its decentralized management
vhilosophy and laclh of concurrenty and adequate iactory reportving, is
not wlveys aware of povential problem arcas until they occur, We
Tound that the Wesbinghouse labor reporting system does not provide
managenent with information on items thet must ve reworxed, work in
process, or productivivy ol the various work centers. Such informa
tion is normally considered essential to managing an effective and
efficient manufacturing operatcion.

Uncontrolled labor and material charges

N

Labor and material charges for eand items that must be reworked

because of Gefective material or workmanship, englneerlng changes made
varouzh “G" letters, and "foreman requisitions' are made against the
original ghop order. Accordingiy, management is often not aware of,
nor &o they now have a tool to control, the cost associated with

items that must be reworied.

Worr-in-nrocess

Complete and accurate information is not available to provide
informsiion as to the smount of work in process. As a result,
anssement does not have an effective measurement of incurred costs
vs. Droductivity, and it is not until the end of a contract that an
urate neasurement of labor performance can be made.

Q
e}

o
(2%

veasurcenent of efficiency

Westinghouse manazement, up to this point in time, has not

necessary vo measure the efficiency of its manufacturing

ction. It has been thelr procedure to let the factory fore-
raine the e¢¢1c19ncy of his organization on the basis of &

Lz
=G

rork centor's ebility to deliver items prior to the "need" date.
e
e

Y‘
ed,

M
(9

of these procedures, management may not always be aware of
tive or inefficient work centers until botilenecks occur,

e common method of measuring efficiency is through the use of
s} thC standards for various labor operations. We found that
T n Westinghouse has established standards (engineered, except
or machining operations) for each labor operation, these standards

e necither accurate--wnen related to actual time expended on an
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operation-~nor ar thcy used for purposes of measuring labor
crificieney or cstimating dircct labor nours. For those operations

seviewed by us, actuzl hours oxpended significantly exceeded the
standard hours seu Jor Tho operation.

2. - - - PP S Ao
Iacincering labor-~rencroing system

lebor reporiting system does not provide for an
ncering labor hours by task. In such an envie
v 1s ﬁable to effectively measure benefits

tencded, evaluate vhe reasonableness of the
r

e
conurLeior's wroposal, or identify recurring vs. non~recurring
enginceering effort. We haod the following additional observations:
w O
- Lnzineering cnan"p provosals lack financial cost control.
Trere wppear i

no formal evaluation of the potential
L
[V

e
d engineering charges Tfor these changes.

- Ingincering "GT levter rs allow for immediate shop action
and nove not been sulTiciently controlled to prevent
Cisrupition to normal flow of wori. This situation could
lcadi to possible overloading of the shop.

MADTRIAL

Our observoiions in the material area primarily concerned
(1) the reasonculeness of Westid nglohoe s profit on contracts for
o ciing of tors; and (2) the opportunity for

3
material estimaling procedures and
ing documentvacion of make-or-puy decisions,

L oamn PP - " B
Lrmrovanent
jrgctlces, LN

IaX-Y ') L.
GOS8 GeIEeraors

In our review of contracts awarded to Westinghouse for reloaded
cons senerators, we noted dint the mojor cost clement was for sub-
convrects awarded to Hercules Incorporated for the actual reloading
of Lic gencrovor. rfor cxample, &s chown in the table velow, our
rovicw of the Polaris fifth and sixzbh buys and the Poscidon {irst
oy of relocded ras generators revealed that the estimated Westing-

—~
£
91
¢
[0
[
}l
o
bt

nouce in-znouse eflo , Tactory and engineering labor, and
osher wiscelilancous cosbs) totaled ebout 283,700, whereas the
s totaled avout $2.9 million.

o~ T -y
nercuacs eflore
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Contract Hercules Westinghouse  Westinghouse
Laroer Dute Liffors Effort Fece
10C03067C0133 1/30/67 & 668,800 $102,000 $ 51,900
00030660030k 10/ 8/68 343,800 20,000 2l ,500
N0003070c0083  8/22/6¢ 1,920,000 161,700 150,000
$2,932,500 $283,700 $226,400

The contracting officer in computing the applicable Westinghouse
ce iTor these contracts followed the weighted guidelines as

led for in ASPR 3-008. However, as shown above, the fee that
tinghouse was awarded on these contracts ranged from 51 percent
123 percent of the costs assoclated witn its owvn in-house efforts,.
Our review of the nescotiation memorandums Indicated that this situ=-
wblon was primarily due w0 the weignht assigned to the subcontracting
cifort unber the weignted guidelines approacn to computation ol Ice,

e

()

ators - Govermment representatives at the

re responsible for quality inspection and
cptance, after which the gencrators are shipped directly
he Novy using activity - we questilon the reasonableness of the
¢ awarded Westinghouse., rurthermore, we pelieve that considera=
ion saould be given to (1) moving the Hercules subcontract below
line Tor fee computation - that is, excluding it entirely Trom
base upon which fee is computed (much the same as the motors
the Polaris missile), or (2) direct Govermment procurement of
caded gas generators from Hercules.

of Westinghouse's minimal responsibility in the
a n
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stimating systonm

In reviewing documentation underlying the material proposed in
the fiscal year 1969 conbract we noted the following:

- There 1s & necd for more and better documentation of make-

cr-buy decisions. Currently, there is no requirement that
minutes be maintained ol nake-or-buy committee meetings.
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