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ABSTRACT

Fol [ owi n attern established b
Japan afte %PerH,amﬁ y
otﬁer Asian .countries .are encoura |n
| abor-intensive shipbuilding as to
devel op therr econonres For them Imu
cost Iabor ab g a consequence
STER ﬁtt‘én%%“ ol oot e 1 0
tor ordrnar ﬁ |nclugin HB {

such shi ps of the sane type Therr onIy
al tern%trve IS to devel og an org anrza
tron t hat routrne ferrets ut an

sol ves new probl e arising rom cust om
desi gned shrps and drfferent products .

ot her han sh ps, r gardless of .quanti -
ties, |. |'exi bl e-'system producti on.

An_indispensable feature of effectrv?

f1exi bl e-system production is 0
standards which can be ada ted to ch an?
}npr%mreWMS curn raﬁwemns
of noderni zing naval ships,

the sane time permtting reapplication
of . sl n| i cant corporat€ experience.

Thrs gr addr esses. such flexible stan-
dards a their significance.
| NTRODUCTI ON

. \WWere the word "standard" is nentroned
in the presence. of tradrtrona hi gar
nagers, they jmediately tant as
abou naterral paradi Se. Regar ess 0
manuf acturrng sources all Yes of the
same type and nonmina srze npu
geonetfically identical, for a
P ecrfrg ﬁervrp% of a rt| ar ca
ave the sane oun ation
faces aEd tpe same nozzle Iocatrons and
or ur pose co
tﬁerr dream t 8 %nvrsron s?%ndard?zed
wor k netPods to match a mar etB ace in
uhrcg only their esr ns or runs
standard-Series shi
H &ﬂa F %ara
|t S gone urth the w nd

Sone traditionalists conpound their
self-celusion with the expressed intent
to contrnue to build, convert, and over-

ust ships. This parrow
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be in
|t ever exrsted

act ua
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r rate purpose has caused shrpyards
| ose ofr p into bankr upt Years

o one such |rntturned a Y rontan
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S onstructron process and to direct

erever narkets drctatedt hbre re-
a mnager in a rrva e shipya

yhas usthav% gessegy he

ne |versruy y. say |n The door

I'S ua s open. "~ That |nade uate re-

S n e s contl nued p nd ence on

| Navy and no Intent to mark

e se ere

Despite pr nd changes in our eco-
nom ¢ nprld the 197; O | Shock, and
al ready by the’ growing influence of

| asnosSt. “tra |9rona [T'sts on both sides
%f fhe disinte ing iron curtain con-

C
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cen
ch
d
al
n

of ou
by

ratin
tinue_to associate security wth stabil-
rty For free natrons security is In-
herent in flexibility, i.e, the apili-
tre f I ndustry nanagers to quickly
shi rom na |n9 ons ares to swords
Flr nn rn t rra 'ﬁtf tsecurrty I'S
al so | eren In exr I |
re%a s oJ vr/p 1S belny rodpced
pgrs ant eve oprg%ethgg nanutalcS
sol u ? on cﬁearer and provrdgg %etter

bert

ert nent definitions than B.
te?y titled

e In a paper appropria
The Next AﬁePrcan &R tiern”
”Flexrble system production is root-

ed | drscoverrng and solving new
bgSIVOIune standardrzed

robl ens;
roduct 1 on I nvol ves rou-
Inizin the solutrons to ol d prob-

lens,- Flexib r\ystem ro uctron
requires an orga zat | esrﬂne
for change and~adapt abi | |ty

vol une, standardrzed #roduc |on re
quires an organization geared
stability." {1l

Flexrbrlrty inthis context does not
nean the ab sgnce of standardjzatjon.

But the word "standard" in flexible
system production Is dynamc: it npans
nbre than the usual drctronar% defrm
tion, "something established by author-
Ity, customor Qeneral consent:" In



dustrial s t dard nachi ner arr enents whj ch anti -
cal ly, as sonething subject to contrnu each auxi ary ne po itron in
ous. change.” The wor'd should be used as an rrangenent two or hree different
it nas set off in quotation marks vendor s catalog |tenB are certrfred as
because what is meant is a standard of shipyard stanpdajds. The items are func-
the nonent. As soon as soneth rn? better tionally equivalent but physically dif-
|'S dgtectgd a new or revised standard ferent.” Mreover, the auxiliary-machin
I s adopt ed! ery market 1s constantly nonjtored. \hen
better buys are discovered, based on
For nost matters for which standards eval uations of the effects on required
are useful , there |s no trne for achiev- shipyard man-hours as well as on price,
} g eneral a reene A nodern manu- new vendor catalog Itens displace old
acturing eatures unrelenting ones in the files.
analyses nhrch constantly identify even
m nut e rovements. Authority, custom For the purpose of declaring vendors’
or general consent applies to acceptance equi pnents as shipyard standards, pref-
of the s stenrfor constant | nprovement erence IS given o those vendors who
and not to th nprovenents per se. The each produce machines of the same basic
latter are autona ically incorporated n design for a range of capacities. Thus,
the torever changing standards each™ st andard nachrnerx arran enent for
a partrcular nPhn eng ehtype can expand
or con ract wth engine horsepower
FLEXI BLE MATERI AL STANDARDS % tno or nore %endors egurpnents
be enpl oyed for each auxilia
Traditionalists are right when they nac |ne os on wthout |np%&t on th
first think of materjal When standards nor nal per ornance of work at could
are mentjoned. But the need for naterjal be nore f exrb e and at the same tine
standardi zat i on_transcends tradrtronal practical ?
concerns Materjals are tang le a
thus co rise the soundest basis for Wien during contract negotiations the
ELOdB ion control. The npst effectrve custoner agrees on the se ectron of one
E ders equate material volunme to he ouL nPln BPrne engin Yges an
nor vo une Lbrng statrstrcal net hods usa e o0 e flexibfe material s
K ave for work pack age after work dards, the shipyard simultaneously knows
pac age. of the same probl ém category, al | auxi|rary- nachrneFX requrrene ts as
r entrfred some physjcal characteristic wel | “as requirements for large va ves
o naterral that varies directly wth strainers, etc which are trgated the
hours. as designers defrpe and same way. Upon contract award or very
rne naterra requi reménts, a soll soon thereafter, the definition is nar
asrs energes for estimatin requrred rowed down to two, or some other reason-
Rroductron man- hours. Moreover, the man- abl e number of vendors’ products for
ours are expressed statrstrcal ly, i.e. each requirement.
r each cateﬁg X of work, wth a mean
val ue and standafd deviations so as to Limting prospective bidders to rea-
reflect real-world variation. sonabl e nunpers kes It Bractrcal tﬂ
mai ntain crrtrca Y needed material his-
As |ong as the distribution of the torres and naterra codes ina shi
variations approximtes a normal curve, Y conputer r In some ship ards
man- hour aIIocatrons and schedulrn? are his includes desnp detarls agprova
based on the premse that |obs wl records, price and delivery histories
pro abl go over or under 1n accordance vendor s’ rror a genents nrth progure
scribed v rratron Ra %er? ment terns and conditions, and vendors
ut th operational I ore- ggarantee performances. Thus, in the
oi ng paragraph are sane problenrcate ment of action sParked b cont{act
ory”,  an spect 0 group echnol ¢ signing, for each requirengnt only two
hus, if a drain punp of a specrfrc ty pe ste s Temain for a procurenent detision~
was | ncl uded In an Outflttl wor k Fu| Pg request s for P[ ds which asks
age, 1t would n ot matter If drarn punp r price and del'1very, and eval u-
of a different type was substituted atrng rnrte nunber of “vendor re-
provided it had equivalen t capacrty and spondes. Three responses, perhaps one or
provided the gr obl'ens |n e I n asso tno nore for certain equipments, are
prated Wor K. remain uncha +ud ged to be oRtrnunrfor alagcrng need
oundation interfaces as s suctron or “conpetition agalnst a apacl -
and drschar?ﬁ Brprﬂg coul d d fer si ty to maintainre urred material intor-
S:CﬁgggybgM ot “changing the work c hs- mation in a conputer file.
Havi n reciation of the foregoing Insteadkpf |nvest|gathgg, sone i
, ers quic es
the noﬁ? ?Pecthve shrgburlders Pave ganstquse sﬁcn angards be re bum?drn
over t e ears uter es of war shi ps; the. overnnent woul d not per-
o cal | ed “standard In one case, the mt us.to [inif the [ist of bidders.
Iles are ase on ‘as many as four stan- One shipbui | der who so responded took a
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second ook, initjiated a survey, and
di scovered that there were ovei a thou-
sand material jtems in three different
war shi ps tor wnich specrfrc trons nere
separately witten and for whic
one supp [ er respo ded with the sane
p 0 uct Hﬂﬂ nﬁ”Y housands pore are

ere for wic here %re on uo or
three suppliers? efact o
dar rzatron eﬁ]sts an few, if any
explort it, The most sig f c t probl em
for sone of  those itens rs not how to
limt the bidders list. Instead It is
one of creatipng a second or t
source, sonmethrng the U'S Navy's office
of  Conpetition Advocate Ceneral has beet

doing on a nuch larger scale.

The for ner Conpetrtron Advocate Gener-
RL r Adm ral Stuart Platt, U.S.

v etrredg recently offered perti-
nen advi ce:

"CGetting up to date on conputerized

information, systens is the greatest
single harrje to continued arns In
efficiency in the procurenen

ce s. The fact that we str y to

arge degree on a pap ase

procurenent system | u i crous.
nternal automation is the most
attractive automation opportunrty we

here n dﬂlt Pegrn ?edn%ed 0 er
nost i mmedi ate In u v
head, faster ané better decision

nakrn% and higher quality goods and
servi ces.

El sewhere in the sanme article Admral
Platt advised:

"There are no fast fixes, |nprove-
neﬁs will best be made froma dis-

ciplined rnspectron of the systenis
fundanentals Common sense calls for

rocurenent ocess fha
pr an dnrnrstered

e ul and
OWS room
for good rudgenent

rrm that al
2
Thus, shrﬂ yard nanagers i ncl udi ng
those [ nav h%f houl d 1 nves-
ow their errm

at e i ntanagene_nrt]
r elr operations ey

ug % gpp at tﬂ B ustrfrcatron
to c ange how over ne procur enment

e ul atrons are erng I mpl enented Tra
di rona material  managers should be
ressed to identify F test t e speci -
rc ro urenen% equ atrons that are
nel e to rphibit productivity in the
work place. |t they are proven barrrers
to r enentrng | exi bl e standards as
Ibed, mangers s puld be
Unre entrn% [nt g ursurt o pert

tion g hbtnrng

acrIrt te ronptnes more t f exrble
material standards.
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usual l'y inpact nmore on a yard's produc-

tivity than the vendor's price. Thus,
equrt%brl?t Eould be In erpreted as
neani ene r I, es|
ers, B% ers, sup Prers and’ roductrgn
wor ker's through nanrfest rncreases In
produotrvrty and qua rty 't rs or thrs

eason % Edwar ds n¥stn]ng

srsts S. rndus rn
deal urt fewer su ref odu
e sa reg

Ity reasons! It is Tor €
r
Jap an the purchasrn de artne

ctrv
son
hat In the nost effective shi n
reports
tﬂ ro uctron contro ag
e terial, man-hour aIIo atrons
an schedulrn are inextricabl'y Iinked.
l'inkage | the supstance of ¢orpor -
uh ex erience wh p h becomes.ineffective
en o many supp rers are invol ved.
The Irn ag e i s agﬁ led in a nore 8
found way t an cah. be surnrse r nrrust
undgrstandrng flexible mterial stan-

FLEXI BLE STANDARD ARRANGEMENTS AND
DETAILS

El evendyears ago, I\/t Y. I chinose
present e aper rph drs | o ed how
standard cludrn exrb % stan
wer e organrzed and e r aua

n US'[TI

sh
rna Har'l ma %p td.
s insig tfu paper

Heav
H) of Japan. yfhr
é vrged P

rehensj ve
consi s-

"It is obvious that a co
conputerrzed design syste
tent fromd esr? hrou?h roduction,
coul d not he effective eal | zed
w thout standards or nmodul es.”

Conversely the paper also advised:

" St andar ds and nmodul es show their
%reatest a vantag e when 1 ntegrated
a conprehensive conputer sys-

M. Ichinose, then president of IH
Marine Technology, Inc., concluded:

"In the 80s it is hoped t hat

the...demand for new sh rg construc

tion wll Increase. f ug

maj or denands ma str co centrate

pn conventronal hip desi It Is
orseeapl e that. modern hnoIo

and so h| stication rn S r de&
ﬁ ﬂurre nor e oonp exity In var-

ous

can strlpyﬁe sofved bThIS conﬁlexrt

refin

standards and podul es to cop

the state of the art o

era, so ue renarn convrnce

shrpbur J q can e changed o a
oduc ron i.ndustry” w t hout ,

Iosrng he ability to provide suffi-

cient tarIor made”” features to

ﬁtrs %qt e in évrdual demands of

Ship owners.

uture

In the context of M. Ichinose's fore-
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FIGURE 1: FRESCO-F Process Flow
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TABLE 1: Tywnical Performance Indicators (ecirca 1983-~198.)

Hull Construction:

Steel Yield Rate = —mmm—mm- x 100 = > 932
Invoice Weight

Pipe Fittine:
Man-Hours/Ton Fabrication 27.5 nh/%

" n n Installation  40.0 mh/t
Man-Hours/Piece Fabrication 1.6 mh/pc
n " n Installation 2.3 mh/pe

Refabrication Number
_ o 1AN = 7 29
P.S Wy - Y ~~dn

Total Number Fabricated

Electrical:
Man~-Hours/Meter for Total Cable Length 0.18 mh/m

Painting:

Man~Hours/Square Meter Zone 1 0.10 mh/m’
n n ] n LI} 0.12
" n n n n 3 0.10 n
n n " n Total 0.11 "

Material Marshaling
Lost Line Items
Pallet Completion = x 100 = < 1.82
Total Line Items

TABLE 2: Principal Dimensions of Three FFG-7 Class Frigates

Differences from Design Principal Deviations Beyond All°"§d
Dimensions (in inches) Tolerances (in inches
Shipyard X Shipyard Y Shipyard Z Shipyard X _Shipyard ¥_Shipyard 2

L _ emi. P - - N ' =als =137, '2’1!
Length overail -1i3¥, -8 =74, Length overaii =8 th “
Length bc_t::i-en " ‘ a ‘ . ’ Length between . accept.

perpendiculars =34, =3Y. b/ rpendiculars accep accept.
Beam (midship, main deck)  -1; 2 -z Beam (midship, main deck)  —dp  ~l%  aeeRt
Beam (midship, design Beam (midship, design 7 -3, =i

waterline) =27 —-4i, ~1%, waterline) -1h ‘ -V
Depth (midship, main deck) -1l +2 =1 Depth (midship, main deck) -

£
(K
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