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EXECUTIVE SUMMARY

This study report ‘:epresents the results of the au~~ior ’ s

evaluation of the Contract Work 3 :  kdown Structure (CWBS)

• for the Patrol Hydrofoil Missile (PHM) Ship Acc~uisition Pro-

gram. It more specifically provides a comparison of the

CWBS and  the Ship Work Breakdown Structure (SWBS) and makes

some conclusions about which is more applicable to the PHM

production program .

The study was divided into five sections. The first

section gives a detailed description of the PHM Ship Acquisi-

tion Program from its inception to the present time . In the

second section , the SWBS is described and its application to

ship conversion and acquisition programs discussed. The next

section , the third, is a description of the CWBS for the PHM

production program and how it applies to the construction

methods used in the PHM construction . A comparison between

the CWBS and SWBS is made in the fourth section with special

emphasis being placed on their applicability to cost and

schedule control on the PHM production program. The last

section draws conclusions about the CWBS by listing advantages

and disadvantages of CWBS versus SWES. The conclusion drawn

is that the CWBS is much more applicable to the PHM production

program because of the method of construction for the PHIl plus

other considerations.
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it is recommended that the SWBS be reviewed for applic-

ability to modern ship acquisition construction methods and

if it is determined that SWBS is not applicable to the con-

struction methods of a program then a tailored CWBS should

be used in its place.

I
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INTRODUCTION

In order to do an evaluation of the Contract Work Break-

down Structure (CWBS) for the Patrol Hydrofoil Missile (PFIM)

Ship Acquisition Program , it will be necessary to explain

what a PHM ship is, what a CWBS is, what a Ship Work Break-

down Structure (SWBS ) is, and make comparisons between the

CWBS and SWBS to arrive at the evaluation .

The first section of the study will be an explanation

of the PHM program from its inception and leading up to

start of production . The PHM program is a NATO program and

is the only joint NATO ship design program ever undertaken

between the United States and any other NATO country.

For many years , the Naval Sea Systems Command has been

trying to standarize the baseline for the language of ship

acquisition . Their main attempt to accomplish this has been

the SWBS and an instruction has been issued stating that the

SWBS will be utilized in new ship acquisition programs. The

second section of the study will deal with the SWBS including

a fairly comprehensive description of the system .

The third section of the study will be a thorough expla-

nation of the CWBS that has been approved for use in the PHIl

production program. The CWBS is unique to the construction

methods being used in the PHIl production program and the

reasons for its uniqueness are clearly stated .

The next , or fourth section of  the study is a comparison

1



between the CWBS and the SWBS. Primarily, the differences

lie in cost and schedule control ethods and in application

of the CWBS or SWBS to the PHIl construction met~~Cs.

The fifth see ion presents the cc ncl~ sions arrived at

durica the study and makes certai ~ecommendations about

• CWBS versus SWBS in future ship acquisition proc :-ms.

I
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SECTICIT I

A description of the Pat c~o1 Hydrofoil Missile (Pill:) Sh ip
Aquisi t ion Program

Af te r  a year ’ s study of the growing Soviet s u r f a c e  ship

fleet , including fast patrol craft , the NATO Naval Armaments

Group (NNAG) determined that a hydrofoil such as the PHM ~as

the only state—of—the-art ship having the requisite high

speed and superior sea—keeping characteristics to meet the

NATO requirement for a new generation of fast patrol boats.

A contract was issued to The Boeing Company in November

1971 for the PHM Contract Design Phase and procurement of

long lead time material. Defense System Acquisition Review

Council (DSARC) II for full scale development was held on

September 26, 1972 with the decision from the meeting approv-

ing construction of two lead ships in fiscal year (FY) 1973.

It further authorized the Secretary of the Navy to sign a

NATO PHIl Memorandum of Understanding (MOTJ) between the United

States (u.s.), the Federal Republic of Germany (FRG) and the

Government of Italy (Gal). In addition , the DSARC II approved

six additional follow—on PHMs and planning for an out year

production program . This is the only joint NATO ship design

program even conducted between another NATO country and the

U.S.

The FRG and GOl expressed interest in the program in early

3 
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1972 by signing a letter of i n t en t  to p a r t i c i p a t e  in the

program.  This was followed by the FRG and GOl s igning the

NATO PHM MCJU in November 1.972 indicating their participation

in the PHM cont rac t  desi gn and detail  design e f f o r t s .

In February 1973 , a cost plus fixed fee contract was

signed with The Boeing Company for the detail design of the

PHIl, construction of two U.S. PHMs, and a production data.

package that would permit the FRG and GOl to either build

their own PHMs or have The Boeing Company build them.

The GOl decided in 1974 to not participate in the joint

production program with the U.S. and the FRG. The FRG did

have a detail design prepared for a n FRG va riant ship and did

participate with the U.S. in a producibility contr~ct that

was awarded on July 29 , 1975. The producihility contract

e f fo r t  was to provide a ship which is less costly a.nc more

easi ly  constructed t h a n  the prototype PNT~ ship.

The design of the ship s tar t ed  wi th  the c i r cu l a r  of re-

qui rements  spec i f icat ion  t l a t  was issued December 1 7 , 1971

which led to a NATO Stand ard Ship System Recuirea~onts  th at

evolved in to  the Sh i p Systen Descr ip t ion .  The Sh ip Systc~

Require:.ients and the Ship System Descri l tion were then O C T

bined , modi f i ed , and e;Ta.nded into  the fornal Ship ~y~ ter’

Specifications which we:cc approved for the ~a oduction pro—

ga~~m on June 11 , ~~~~~

The PEGASUS (P ~1i~— i ) w~ s the f i r s t  ~ rototype PHM sb

/
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and w a s  lau n ch n c  o~ : r . upmber 9, 1974. The ~~ ~~st Luilborne

tests on h:— i were conducted cm February 14., 19 T rd the

f i r s t  foi1bcn.~~ tests on Februa3av ‘~ , ‘~~75. The Technical

Ev~ 1.uation of PHIl—i was cm haloted on Januar~7 
~ 1, 1976 w i th

the Ch .::ational l~v a l u at i on  comp le t ing  on June 9 , 19 7€ .  T i e

ahi p then u’ dcrwcn t  a a  U~ l:eep period to co::nect an y  c ie f ic~~en—

cies discovered during Techn ical E v a l ua t i on a nd O p e r a t i o n a l

Eva l u a t i o n  an d  ~
.‘as commiss ioned  and  del ivered to the f leet

in July 1977.

The request for  proposal . (R F P )  for  the product ion pro-

g r a m  was  issued to The Boeing Company on June 18 , 1976. A

Pre-Produc ’cion R e a d in e s s  Design Review w a s  held on the produc-

t ion program on August 25 , 1976. The Boeing Company p roposal

in response to the RFP w a s  received by the lTavy on October 15 ,

F 1976 and a P r o — A w a r d  Survey was conducted on The Boeinc a Com-

pany  f rom November 1. to TTovemher 23 , 1976 a t  which t in e  a

modif ied  Produc t ion  Readiness  Review was  a lso conducted .

The DSAR C III  fo r  product ion w a s  held on December 9 , l~~76

wi th  a verbal  au tho r i ty  to pnoceed being provided to the Tiavv

on December 23 , 1976  a n d  a form~~1 wr i t t e n  approval provided

by Secretary of Defense  ~enorandun on J a n u a ry  10 , 1977 . Af t e r

some d e lay s , a p roduct ion  contrac t  fo r  f i ve  PlINs was  a w ar d e d

to The Boeing Company on October 20 , ‘9 7 7 .

-~~ J
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SECTION II

A Discussion of the Ship Work Breakdown Structure (SWBS)

As the N avy got more deeply involved in the Program

Management business in ship construction and conversion pro-

grams , they discovered that they needed a better method of

communication between the Program Manager and all other nc r—

t icip an t s  in those programs .

On Ma rch. 1, 1973 , the LIaval Sea Systems Comm and published

a document called a Ship Work Bre~koow~1 Structure (SWBS).

The purpose of this document w a s  to provide a single language

to span the t o tal  l i f e  cycle of a- ship from its ear ly  concept

phases , through product ion , a n d  to i ts  d ispos i t ion  a s  i t  ~.‘a s

ret ired f rom act ive  du ty .  The sing le l a n g u a g e  w~ s to fac i l i -

t a t e  c o m m un i c a t i o n s  and discussions about cost , weight , spec-

i f i cat i o n s , sys tom f u n c t i o n  and e f f e c t i v e n e s s, design , pr o—

duct ion and  m a i n t e n a n c e  about tho ship cons t ruc t ion  or con-

version program.

The S~TPS was ori g i n a t e d  to repl a c e  two previous sys tem s

t hat  were being u t i l in e d  for  c o m m u n i c a t i o n  purposes.  The two

previ ous systems were the Burea u of Ships Consolidated Irchex

of Drawings , Ma te r i a l s  and  Services Rel ;  ted to Cons t ruc t ion

ar i d Conversion (B S C I )  an d  the Shi p Design and  N temi. al , Group

9000 Series , of the N avy  S tan d a r d  Subjec t  I d en t i f i ca t ion

Codes (SSIC). The BSCI w a s  used for  cost He ~‘oim1~t est ira ; t—

Lii. ~~~~~~~~~~~~~~~~~~~~~~~~~~~ . ,..— ..-- - -—-~~~~~ - - .~~~~~~~~~~~~~~~~
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ing and reporting, progress reporting for new construction

and conversion ships , and d rawing  numbering . The SSIC was

used for  correspondence and f i l i n g ,  t echn ical  document  n~ m—

bering, and numbering sections of ship specifications. The

SSIC and its predecessor had been in existence for almost 50

years and i t  wa s  very appropriate to update  the system a f t e r

tha t  many years of c o nst an t  use.

The SWBS document states:

If you are in a n y  w a y  connected wi th  ship design
or cons t ruc t ion, this document will affect your
work . It w i l l  be your guide fo r  ca t egor iz ing
weight cl ass i f ica t ion , cost e s t i nat i n g,  progress
report ing, d raw i n g  numbers , Shi p Speci f ica t ion
section numbers , writing of (and charging of ser-
vices to) work requests or similar documents , as
well as indexing materials a n d  components .  This
documen t provides a classification system whereby
al l  phases of a ship acqu i s i t ion  or conversion
pro jec t  a r e  iden t i f ied, cor re la ted, a n d  ca t cgor--
m ed un der  a single functional index tha t; address--
es requirements , :iateria.1 , services , and compon-
ents (6:iii). l

From this descr ipt ion , it is f a i r l y  obvious th a t the SWBS is

ca p~
)a1e of replacing the BSCI arid the SSIC for  those f un c t i on s

t hat  were previously covered under  those two s y s t em s .

The SWPJS w a s  developed f rom Ampe chix E of NIL-STD 88’.,

Work Br oa hdowr St ructu res  ( W B S ) .  It is b sed ma thc func-

t i o na l  c on c e p t  ari d al l  the  cI a ssi:rica t ion  çr ’ups have  }:een dc--

t i r e d  by basic ~1u:c tic, . Ba sic tw-ictic a’ al-c such as  m a cn i n c T : v ,

u Lcr is th e  source l i s te d  in th e  b ib licqr  r~y.
Tne second ~u aber is t h e  p cm in t I e  “of e r e  cc .

7
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hul l , a r m a m e n t , o u t f i t t i ng ,  etc . , and  these bas ic  f un c t i o n s

are categori raed usimc; a system of ti; rer ’ nu .eric digits for

each function.

The f u n c t i on s a r e  divided in to  ten major  ~ roups , the

f i r s t  one being for  government  control  and th e  l st  tw c pmi-

ana rily for  cost e s t i m a t i n g  and progress reportin ra respectivelp.

The ten ala jor  g: ~~~~~~~~ are:

000 Ga •r :l Guida :ice and . d in i s t rat io : :
-
~n0 r:ull Structure
22C Propulsion Plant
379 Electric Plant
400 Co a”. ; ad Surveillance
509 a niliary Systems
600 C-ctdit a n d  Furn±aa]a±ncrs
700 ~aa . rent
800 Iategratio::/E eiiaeeming
900 Ship A~ se hIp an d Support Services

oh of the ma jor groups a ~ e fur t h e r  divided into subgroups

and e l ement s .  For cnn p lo:

Group 200 — Propulsion Plant , Genera l
Eleme nt 70’ — G r a ne r a l  A r m n a c r c eat — P r o p u l s i on

D r r w i a a g s
3ubgroum 2 ’0  — En ergy Gcmo’~~ t ira g System ( l oc l ear )
E l em en t  2 1 1 . — (Rese rved)
E l em ent  7 12  — N u c l e a r  S t e a m  Gcr ;er .a tc’i

The SI~I3S st r uc t ur e  ~. .‘a s est.~ b l io i ioc i  to i ’rovidc the f o l l ow—

irig interpretation (as stated in the SWBS document):

— Groups 100 tt rougi  700 equal  ha r d w n r o. cost an weight

Condi t ion  A (Li ght shi p wi thou t  m ar g i n )

— Group s 100 through 700 plus 800 am d 900 emua l  ship

c o n s t r u c t io n  cost

8 
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I
— Groups 000 plus 100 through 700 plus 800 and 900 equal

tot l ship cost for Condition A (6:3)

Individua l ship components are classified first by group , then

by subgroup , and then by element (see figures 1 and 2 taken

from the SWBS document) (6:4—5).

Since the SWBS was established as a single system to

apply to a wide variety of special purpose indicies , it Las

been done as a compromise between all the systems in order to

be effective as a single system . The SWBS document gives spe-

cific directions on how to utilire the document  to satisfy all

the different requirements for its use.

The SWBS system would work for a ship cons t ruc t ion  where

the ship was Land crafted from the keel laying to production

completion in the accepted shipbuilding methods. The SWBS has

been the basis of Contract Work Breakdown Structures (CWBS)

for large surface ship construction programs hut the 000 Group

would not he included unless the contractor was doing some

work normally conducted by the government.

The ~Iava1 Sea Systems Conimand issued a.n instruc tion on

August 26, ‘974 implementing the SWBS for all new construction

~-.nd conversion programs. The SWDS document was updated a n d.

reissued on August “
, 1977 by the N~val Ship Engineering Center

who prepared and published it for the N a y  1 Sea Systems Command.

H :  
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SECTION II]

A discussion of the PFI1~1 production Contract
Work Breakdown Structure (CWBS)

In order to understand the evolution of the PH1~i produc-

tion CWBS , it is necessary to provide some background on the

reasons for a deviation from the SWBS normally utilized in

a new ship construction program.

The CWBS that was utilized for the prototype P1*1 follow-

~d the Z’1IL-STD—881 forma t quite  closely but it was discovered

that it was difficult to track cost and schedule progress

against this CWBS. The p.ototype CWBS also followed the

SWBS requirements quite closely since the SWBS is developed

from the MIL-STD-88l. The major deviation in the CWBS was

the numbering system . The a~a in  problem in. tim ckina cost and

schedule progress w a s  t h a t  the PHM ships w€.re not  being con-

structed wi th  n o rm a l  sh ipbui ld ing  techniques and therefore

the SWES was  not d i rec t ly  ~pplicab1e to the construction.

Considerable discussion was  carr ied or between the P1*1

Project Cffice and The Boeing Company as preparations for

• issuance of the request for proposal (RFP) were being con-

ducted. The Boeing Company had stated that they planned to

construct the production Pl*Is in a ?~odulcr method instead of

hand crafting them from the keel up as was being done on

other shipbuilding at this tine. They requested that a differ-

ent CWBS be requested in the RFP than that wh ich  ~.n s  required.

12
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by MIL— STD— 88 1 nd the N ; Va 1 Sea Systems Com~, a ad. i ns t r u c t i o n

on use of the SWBS for all new ship construction. This re-

quest was forwarded by The Boeing Cnip a~~y to the .~ssist:nt

S’~cretary of the Navy (Installa tions a-nd Logistica) ( ASN ( I & L ) )

• who directed the Na vy to worl. with The Boeing Conp~ ny to de-

rive the best CWBS that would be a mpl icab l o  to the PHIlI Pro-

gra:a . After considerable effort between the prN~ Project

Office and The Boeing Company,  a CWBS ou t l ine  w a s  prep~ red

- 

. ~Lat  w~ s approved by A SM (I&L ) who gamnted a- w iver for  i ta

use on the P1-IN program . The production CWBS fcr tl.e ?EN pro-

~r m w a th~an prepared by The Boeing Cc- ,’.pa ny h~ ac~ en the

outline which l a d  been ~pprovc~ ~‘: the .hSN (I &L ) n-~ the re-

quirements  c~ Lhe ~FP tha t been issued for t i ia  ~NN produc-

tion ~.gram . The CWBS as an integral  part ~: he propos al

that was a .:1 .~~i t ted in response to tha ~FP.

• The CWBS is correl-~ ted in the ship constructian are.

with the modules  ‘P-i~~i w i l l  be fc bri . c~~te( cr a w c r ~~tteo a t

each  of the coe~ mo s it i o n s .  :To\-: ey- :- , the m o mm a i SWBS bre:

• d.ow .~ of fu;.ctions is mai ~:- m o d  in the engineemLe area of

the CWBS while  othe :- a r e a s  are sim i lar  to the SWDS but not

a. copy of it.

The major groups of the CWBS are:

1.000 Ship Construction
2.000 Engineering
3.000 Integrated Logistic Support
4.000 Program Managem ent and Services
5.000 Data
6.000 Industrial Facilities 

~~~~~~~~~~~~~~~
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7 .000 Government Furn ished Property Repair
8.000 t nd i s t r i bu t ed  Budget
~ .000 Overhead
10.000 General and LcTh’inistrative
11.000 Fringe
12.000 Reserve

There are subgroups within each of the groups, except

7.000—11.000 which re s ing le l ine groups , an d .  the subgroups

:- ie  fu r ther  divided in to  e lements .  For examp le:

Group 1.000 - Shi p Construct ion
Subgroup 1.100 — Hull and House
Element l.1AOO — Forward :.ow~r Hull Aasenbly

Tool 1
Element  l . lBOO - P la t f oi - a Deck Join Tool 2

44
E l em e n t  l.1R00 - Lot t imne/Support /Na-t er ia .1

Some of the elements  have subeln:ients  t hat  go down to the

f i f t h  level of the CWBS where tha t type of c lar i t y  is re-

quired. The CWBS described above is that which is provided

• by The Boeing Company to the P1*1 Project Office hut The

Boeing Company has f u r t h e r  ] evels of the CWBS as low as eighth

a n d . ,  n i n t h  levels for  company use.

Some of the groups would appear to not fit into a normal

CWBS except for the f a-ct that the CWBS is also utilized in

the Contract Control Matrix~ The Contract Control Matrix

is a matx-i~. which is product oriented running down the verti-

cal axis and is functionally oriented going across the hori-

zontal axis. The Contract Control Matrix identifies the

cost account level (which Boeing calls a financial input unit)

14 
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and the f i n a n c i a l  report ing level for  customer report ing.

The same modules and tool positions identified en the CWB S

are also Gantt charted on the Master Program Schedule. The

important  i tem to note here is that  the sane CWBS is used for

financial accounting and physical progressing which means

that  tLe whole system is tied togethe:- wi th  the same baseline.

There is another  cTocumc-r t  associated  w it ~ the CWPS th at

is termed the N eighte d .  Wark Breakdown Str’:cture wh i ch has as

its or imar y f u n c t i o n  t~~at of ass igning the  proport ion of pro—

a;ran cost a l located  to each CWBS o1er ~ent and. is separated

F i n t o  our categories t i t led  Non -Recurring Lcbo: , Non— fl ecur—

r i n g  Nor-Labor , Recurr ing Labor , and. ~ ecurring Non-Labor .

These fou r  categories are then fu r the r  sub—d.i ;ided and.  costs

al located.  to the CWBS elements  so tha t  all 100% of the contract

costs are allocated to the four  categories. The Weighted W13S

also is d i rec t ly  associated wi th  the Cost Segregation Plan

wh i ch was on ic jinal lv  prepared because of a requi rement  tc

seorecrate al l  costs so tha t  11.5. and FRG costs could. be

separately ide n t i f i ed .  and collected from the government  no-

sponsi ’aie f or  the costs.  The base l ine  used.  fo r  the Wei ted

WBS and ~‘ e Ccn~ Segregation Plan was again the CWBS .

T’ e Cost/ Schedu~~ Con had System ( C/ SCS) Plan fc r  the £NM

produc t ion  pr -c il -a is in accordan ce wi ~h DOD D:~ ctive 7 C Cf l

n~~u ir i .ng  t h nt  -
~ .1 m a j o r  acga: isi t ic .n  pnogran~ in -r ob e the  C . ’SC~

ariteria. ~a :in , the basis :b a e C/SCS r la n  or cost

15
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account allocation and required reporting is based on the CN~~~.

It is f a i r ly obvious t h a t  the PIIM production procr - :r a

wil l  u t i l i ze  a single base l ine  for cost an d.  schedule  a l l o c :_

tion a-nd for  cost and schedule report ing and tha:t b a s e li n e  is

the CWBS.

.16 

— - . -- - . - - -, -- . - -~--~~-----— -



T~~~~~~~~~~~~~ - -~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

TT~~~~~~~~~

SECTION IV

2~. c omp a r i s o n  of the SWDS
a n d  the PHM production CWBS

• The N a v a l  Sea Systems Com m and Inst ruction 47~~~.1 of

August 26 , l~~74 s ta tes :

The SUBS provides a c l a s s i f i c a t i on  system
whereby a l l  phases  cf a ship acquisi t ion
or conversion project are identified , cor-
related , and categorired. under single
fu m ctio~:a 1 index that  addresses require—
ments , m a t e r i a l , services a nd  co i apenont ~~.
V.1)

- 
I There is no dispute tha t a s ing le f uac t i on a l  index is re-

quired , duri ng a ship a c q u isi t i on  p r o g r am , to s a t i s f y  all

the requirements of the inatruction . The guestion that aarises

is unother the SN1~S is the best and  on1’-~ auste.: to n r c  or

whether an o th e r  system would.- ho more s~ ‘~i s f a  ct cr y .

h ost ship cons t ruc t ion  is dome by l ay i n g  the heel and.

bu i lding  upon th a t keel u~~t i l  a tot~ 1 a h ip  is erected . -no

like build..imo a Icua c on a ~ ou h -  :~io:- . .hlthouc ’ :~o-ae — bins

- 1ra C- : ~st s :octed u n i : - c -  nodular  p~ n a oh , the modules  -

usually ver:.~ 1; ag - - C ho cons ~ruc ti cn  con 1 .~~ T c loosm ‘t

appear  L a  ha - n - s a e . a a l y  l ine  app . .a~~ca~ . Thi s type c~ co n—

zh:uction is so :ewla t suite to h-e ~~~~ form a t a~ C

311P3 c a n  he used a a - oclol ubc : preparing tie Cl~~~. N- u—

- -var , xl en the s li ps ar e  not con stru c t ed in t h is n a a - ~c.r ,

thenc l a y  be an o ther  11~ S Lha’ t wou ld  work i:e~ ter t h an  the SWBS .

17
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The CVNS which has been nego t ia ted .  b-ctxcen The Boeing

Co - av and the NI- Project Cfficc is believed. te be a better

hh~ for  t i c  ~~~~~~~~~~~~ rocluci.io; a-cogs: m than SNTS. It satin~ ic;

the moou i rc :eats of LIle :.:av- 1 Sc-fl Shato ~s Cam~ : md i a r t m uc t i o n

since it does use a sing le fu: .c t iona 1 m dc:: tiaa t a d.d.r~ : -ses

a l l  the r equir a r  ents  of the ia’ t ruc t ion. Cone :ic:ht a.i~ r~ute

the use of the word. “ f um e  L i o na l ”  i . . ‘ si g b f u n ct i o n a l  j ade:

;~~d. i t  would P v c  to be agreed tha t “ fu r ~c :ional”  doesn ’t  : ralr

to the CIIBS but it is a s ing le  index which is the sri. e re-

quirement .  It a l so  sat i sf i e s  the r e q u ir ement  th: t the WP3

re f l ec t  the m a n n e r  in which the we; po~ system is ctu a  liv

buil t  an d  the 0W35 does tha t.

It would be extremely difficult to get accurate cost

and schedule progressing on the PNN production n-nogra.m when

us ing  the SWBS . The Boeing Comp : :y accoun t ing  syst-a-~ and

its scheduling system are not  compat ib le  wi th  th e  SWBS ‘aut

arc compatible with the CNBS. When using 5N~~~, ‘ ;o~ t acl:cdule

progressing is done by d-Lvnic lly estina tira g the pcrco- t:.ce

of completion of the system . The system being eva lua Lccl n: y

run  f rom one end of thc  ship to the other so it wou l d .  be var -y

d i f f i c u l t  to get an exa c t  mea su r e m e nt  of the cc pletio:; of

the sys t em .  With t i e  Ct~~i , t i r e  xo~ Iz w i l l  be scheduled b’r -’

nodules in a . tool posi t ion wi th  discrete  schedule  progress-

ing v- i lab le  when the module leaves one tool position a n d

moves to another .  The budget is dis t r ibuted to the cost

18
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account level (or tool position ) and then tur tl in: :  to the

operat ions ~.i t l in each  cost a- ccc n - L (or  tool posi~~~i a n : ) .

The costs ar e  c - -2 .lected for  e a ch  cr e mat io n  and. then f : :  o c .

cost r e c o un t  j c’n is a t  the sam e  I - vel tha t modular  am: - ’ t a-ol

positions in tb n a n i redu l e  are a I loca - te  - h o .  This  wi l l  ‘aerr. :ih

- far  more discrete cost .:or:itoning tha n hr -
~ h-c-en achi:-vecT on

S other shipbuilding ocoCr ams using CIN -3 as th~ base l i ne  s y a hr m ’ .

-~~ 
S
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SECTI OW V

Conclus ions  and reco - :rrrer  dat ion s

It would .  be a: good idea- ct tP~~s point  to a:;I:e a cctm—

par i son  Of thc :d.v: ntages an al  d . i s a d .v -n t a g e s  of the CWBS ye:. ens-

the SWD S. The - - d.v :mtrgns of CWBS over SNBS are:

— CWB 3 def ines  the w a y  the ship wi l l  be constructed

• while 3NBS does n o t .

— Discrete identifica tion of oper:t~ ons within modules

and tool positions provides discrete cost and. schedule control

w r - i C I  is not avail- h~e with C1?II3 on this  :anocr: m.

— Costs will be alloca ted anal collected in the sane

m an n e r  th at  :aroc:ca:s is ser rated.  -and the ship is c o ns h r uct e d .

uhici wo u ld  not  be t h e  ca s e  wi th :  SW1- ~ on this T — r o n : - - a .

— Lear n i n g  sl:ill improvem en t  w i l l  be better b e ca u se  of

ì-c-ni.tition on a r :  11 p - . chacçer- of work which  r - :ould.n  ‘ be t rue

wi th CWBC .

— There is earla~ id.crr tification of problem: u i t i -  CWBS ,

while th is h a s  been one of the comp la i n t s  wi Ll: SWPC Lhat it

does not provid.c- early eaouc’h det r a c t i on  of p r ob i ca s .

TPc- die; cTv r b .  eras of Ch~DC versus SWBS are:

— Weight reporting for the ship b r a s  nor -w l ix  been clone

:- -
~~~ sys tem to be c o rn ;  tible wi th  the Na . v;- l Se ~i’a s L ens C : a n ; nd.

i::no .rm ’ f i l e  - nc. tni~ c: r a n  a be done w it h  ~~~~~~

— Cost estir : a t oO ;r e  no sai- -l l y  reported in SWBS f o rm a t to

20
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n 1~~C to Lhe N a a- . 1 c~C C~’s t e :~ Co. : a nd ~
- -‘a:: me t r i c  cost e s t i —

m2t~~:rc - f f i l e  : mcI th i s  canno t  1:0 d .mne  w i t h  ON IC

1:-a o rder  to s a : bi sfy  the r e m u i r a  ra ta end. cv c rco n e  the

t wo  di ssdv: r r -L:mes , The Cooing  Ce: p n-~ h a s  been required.  to

• supp ly a one—t im e  cross correlat ion of- PNh program cost c;sti—

mates  in the SWBS fc-rmat f r om  the CUCS f o rm a t .  This ~: i l

s a t i s f y  the r equ i r eme n t  to provide cost  est in : tes to ur d at e

the p a r am e t r i c  cost e s t i mat i n g  data  ile. T I - c  only  so lu t ion

to the weight repor t ing  requirement is to prov ide  the weight

report ing in SWBS f o r m a t  end  thi s  wi l l  be da ne .

From the preceding listing of advantages end d.israd v :ntac~es ,

i t  indicates t hat  tlie S~7BS system r a y  not  be the on ly  w a y  to

proceed but that a CITCC prepa red. ad based on the method  the

sh in  will be constructed would. ho a more prac i :ica .l  a p p roach .

Time will tell whether the CWDS will function on the P1:1- I pro-

d u c t i on  program a~~~ we l l  a - s  i t  appears 1:1-at i t  w il l,  however ,

it does seem that  a long look shou ld  be L ah e n  at the S~7BS

system and iirstructicns requiring its use tow; -ad. a. change to

a: more tailored system applicable to more modern ship con—

struct ion riet:ocs.

21 
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