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Emphaticaly, the design, planning and
production methods for electric-cable installation
work described throughout this paper are routinely
applied in every IHI shipyard for the construction of
highly sophisticated ships.

OVERALL ENGINEERING PROCEDURE

Figure 1 shows the paths for information flow
from the beginning of functional design to
production. The relationships to material
procurement functions are also shown. CLIP, which
dominates the figure, is a very efficient tool for
receiving the system-oriented data base generated
by system diagrams as well as for creating
information a%roups that are most appropriate for
installing cable. The program also produces
production control information of various kinds,

such as: cable lengths, cabletray widths,
penetration-piece requirements and material lists.
From the outset, CLIP was developed and applied
for the construction of sophisticated ships.

The engineering procedure consists of the
following processes:

1) Design

a Functional Design - Maor work typicaly
includes generation of wiring diagrams,
equipment arrangement, basic design
data, and construction of a data base in
CLIP.

b. Detail Design - This stage specifically
defines cable lengths, cable routings,
cable trays, penetration pieces, etc. as
well as the CLIP data base.
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Aforenentioned outputs are next processed in
a production planning phase for determning
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PRODUCTI ON PLANNI NG
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FIGURE 2 ZONE DESIGNATIONS
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For each of the zones shown in Figure 2, an
assistant foreman or a worker having
sufficient experience and skill, would be in
charge. As a matter of course, the foreman
who coordinates electrical outfitting will give
advice when need exists.

a. Second-Level Breakdown - Each first-
level group is further broken down by
taking into account such factors as
terminal equipments, compartments in
which equipments are located, cable trays
shared, locations of penetration pieces,
etc. As a consequence of this process the
groups which are identified, each
containing 30 to 40 cables, are regarded

implementation schedule is formulated by
breaking it down into activities which are
the equivalents of pallets. Pallet-delivery
dates are set based upon this latest
activity.

Color Marking - Cables are positioned
and strapped as soon as possible after
they are pulled. Thus, despite extra
length provided as a margin and correct
precutting, a cable that is not pulled
completely into its designed position
could cause rework or even scrapping of
the cable. The potential is greater when
terminal points are located outside the
working zone. In order to assist workers

as pallets. in pulling cables into their designed
gositions, the precut cables are marked
b. Implementation Schedule and Pallet- efore they are pulled with colored vinyl
Delivery Dates - The electrical master tape at key points such as one which
schedule, formulated simultaneously with corresponds to a bulkhead penetration.
the cable installation procedure, is Planning for such marking points is part
updated by making use of most recent of the second-level grouping activity.
planning information. Thereby, the
, X
, 34
@ { ) = (} @
) 1] - 5
' 1y D ﬁ\
~ N Y . |
o (Y E18 ® ®
A 4
— € } e
COHP.3 COMP.2 CoHP.1
7 : \ v
AR EE W
Q@ /L )
o)
oB L
® Engine Room Zone — AFT Zone Interzone Cable
@ Engine Room Zone — F¥D Zone Coiled Cable
(Coiled at F¥D BHD untiil F¥D Zone is Ready)
® Compartment 1 - 2,3 / 2 — 3 Intercompartment Cable
® Engine Room Zone — Superstructure Zone Coiled Cable
via Closing Block
(Coiled at Erection Joint)
® Local Cable vithin each Compartiment Local Cabie
® Uncoiling @ (To F¥D Zone)
® Unceiling @ (Te Supersiructure Zone)
- Engine Roor Zone -
FIGURE 3 CABLE INSTALLATION PROCEDURE

9-5



enrf]c %(I:e aalrlObl emser- aéte trglblsenlrse\a(rel
nti fredp (?etarrf apre oganr zeﬁ
a che rst 0 rnsure t they are
ress ed sp]lved and ver rfred durrng the
e

(.

loh phase goes w thou sp

hi's ac |vr V. rnproves coor di natj on
mnimzes |osses. that
occur during

| nt
e
as
s
P ha

ot erwrse

g ency
ruction.

COﬂS

The refined planning that results f om second-
level grouping i incorporated in CLIP

Fi na] CLIP Qutput - CLIP'S rnenent of
elmnary planning yields the Ionrng

a. Miterjal Ljst of Frffrng é C)i Each
f\/LFrsabrll of materal Ie and
represens a refrr+ement a 'I%/ roduce

g rangenen
canl e-route list during desi n 8hase
MFs)seasre rr]rcsed for p rcgduectsro| er;trfglr
incl udi r
Erepcutfr n% and asgsef{’ol Ing ca%?% l'engt hs
nto palle
b. Cable-Point List - This is an updated
|virgtrsr on of the pre imnary cable-point

¢. Identification S ickers - These stickers
are needed for the purpose of 1 dent rfyrng
precut cables uring warehousin

stal]ation. They are fried to both ends
oP each cable ang dlentr fy circuit nun%

nunber, names of term il

equr pnents an col or- narkr ng

specifi cations.

NLFs gnd I dentification stickers are delrvered
to cable supplrers MFs and the cable- poi nt
[i'st are sent to production.

PRODUCTI ON METHCDS

1o wor k methods whi ch support
zone-or renfeg be%staflatron are not e\rprh[Jp

1) Cable Precutting. - Precuffrnd vrrtuall%f all
cable 1.s nost “i nportant f ﬂ
zone-oriented cahl'e install atron wor Eac
Hallet consi sts of na tyrpeso cables fhat
have comon proble herent I'n thelr
installatron. Systems fo be se{ved aBd capl

e
tg €S are ﬂOI el evant . Thfl’eeor(])feoa [ f'é%l nﬂ

s for tynes of cah
rad? | onal s phy iTding, Ts jnpractical and
I working

unsafe They' need! ess| clut

envi ronment s an)d r? not srf/ffrcr enf? secur ed,
could he ver dange us op camber e decks or
(lenchCkS that areinclined due to list, trim

Al e xcepf very smal|-diameter cables, e1q
lig T gprrcurt cables arelprecut he

r
supp| I er |ver recut cabl es et by pal|et
conplete derPrfrca tron st rc ers hdpcoLor
IE] rng p Fcutting and other
Instructions furni shed by the sfipyard.

9-6

Cable - In order to secure
bility an workibrlrfg on oad and

) L ng
s e\% ﬁ htin
es ud%ep g
ras S

THLE bl
drf(fxt res are frfjfed g (hl fgnher(f
{ they can be [t

=

o
Q=
=
“n D

are upside down, so that
/mmedi ately after block erection.

Usually, lighting cable pulled from reels
co rraes about 5% of total cable length

requir
3)  n-Block Qutfitt
cable end fixtur
and supports, p
h el ect rrcal
tIS
e

requrred elec
4) Bundl ed Wrrng

appl | ocabesthtaerearv
o%%r To uns and (pass to etehgr
the sa car

ing - Inaddition to lighting

res, cable trays, foundation a
enetration pigces associate
syst ens, are also outfitted on
Ef(fourr]tngss or about 85% of

Pulling several fodef her

ral 335

en to avor

|
abradin Sg cable rnsula t1on cfurrng pullin
Broces |nanlpower savi nﬂs are rea rze b
sing smal | pneuratic wnches and pulleys.

=
—
()
=
QO
oW

KT DS OT ‘<< —+(MD<< D (D

.
o

|
;

f

QD v —*
2olm=38

— OO =

o~
e mﬁ:._..m

CABLE PROCUREMENT
8cure rocesses Fr st, and init aI
er IS p based on) prelrmnary Euafrty
rde more ‘days before f
a el | ver dafe A specific pallet de
nst f nr}h MF, =~
| dent ronandnakrngrn rnaéron S
Zrite re ays before each” required pal| pu
ITets should arrive, Frpure 55
pect ed progress for' cabfe Instal
As a conseque ce of purchasrn ca
cu o
ot
mat er |
rnf et arroun arge ner
th e money  used to purc ase capl
und res 0 rees recutt h P cables in va e uses
of on hoard f omo material marshaling

Fi ure 4 shows a flow diagram
as, produced by CLIP. Generally, th
|sy$Faced p90 0u )d Eef
,.cutt
For' the purpose of assessin
; it ;
X
relative to key dates.
re and desi.gnat ed bl?
U
Hﬁlrver Hp% : t(h ere rgs e% edu
}s]r ffr(aj ous,sceredurefr
r%'f !
Rersonne Fre freed romr ecepfron ad or
chores.

—

e demand on them
ejr renunerat;on
al services t ey
ffrcren suphres
ave

\?va rcg ared
needed by t ﬁ

uppl jers benefit
does nfppfluc tuate a

0 hecau

e

oy s ) r%t th
f% assure shr% rd dﬁr,y Veries on
10 Bl e e Srokeli i B st e
prhaso cor? g

sr nment tha are
hipyard for quit® some tine,

.—.-
:_

Al though supplier precutting, identifying and
rking incréases cable pnrt COSt S, the cost™ benef i
fromrnproved materra roduct ] on confro
sur passes by far, the cost rnc eases. The result Is
unquestionably advant ageous.



FRODUCTION SUPPLIER CLIP
[ LONG TERM - - PURCHASE ORDER [ CBL QTTY
|___SCHEDULE b”PPLl“N“ LIST
i _
IDENT N
CUTTING | STICKER
| i
WARKTNG MARKING ORDER COLOR WLE
INST’N MARKi ING
PALLET DEL'Y DEL'Y ORDER PAL!;ET
SCHEDULE ASSEMBLY
\]/
PALLET
DELIVERY
FIGURE 4 CABLE PROCUREMENT PROCESSES
Pulled ( m ) %
Even if a cable supp|| er cannot be found Total ( m)
E) ovi de Ihe |ncreased s VLf S at reasonﬁ bl e addeg
st,  precutting,  ident| Ing an 100
Eﬁlleh& Hg cable should F eréorned th|n a
lP fore cab e|sr £as roduct] on.
Theré 15 no ﬂne |on abou thgre vn&l b }]usnfy P 50 |
sﬁvmsre b om| roved production contro
t contro na erial,
EVALUATI ONS :
. FAB.  EREC. .
The various effects brought about in [H START gﬁng '.'MC" . DEL
sh| pyards by the approach descrided In this paper SHOOT DOCK
HAJOR LINE TRIAL
1) There were substantial inprovenents |n boh EVEKTS H/E OFF’L
| demgn & pro%ﬁa t|on rrg]uct vt Accurate EREC. TRIAL
racmi f| n wor k E ress vas
LY O 1 4 —_—
CABLE INSTALLATION PROGRESS
wor k gmogcaetseses Aser the_wor k|cs classified by
uc
Pgmatos sdb(by d nhou sg Der ca(bq H b
becane ver accurate end becdne Besi des what they contnbuted to planning
%und bases for bn detmg and schedd(lm([; for d nts, everz sv%a unwitten detail fhat
e. normal nance of vvor ﬁex ad detectd Ie perform Hg ro%uctmn
stat|st|ca| sense Thus,  trends toward b nin and app||e bg them as
Bcbedule | apses vere [mediately detected Perl e cabIe [nstal [ ations, to
ﬁre hey bedcame of serlous 8on|sequence namfes tly further improve efficiency.
romt” and appropriate remedial actions,
exp‘éct?d de|%r§,sp were  completely 4) CLIP mgmhcantly streant i ned demgn wor k.
ﬂmn ed. Notewort Ry sinpl 11 cation Mb eallzed in the
) t coordi nati op was. achi i a”a“r"%pe”%“‘nd‘ebcdeaen%f% and o
re efficient coordinati s achi eve ,
bet ween cab(be pu||C|n r\( vVb‘er types o? QHaP/tlng Iadjes The skill g des| dnes a%d
work because interf ace Pro ems’ Were saved man-hours are now app||ed or nore
|dent|fJed In éxdvan e. Such po ential problems sophi st1 cat ed design duties. e CLIP
Were |scusse % P |or|h count er [es bocesa ng sgs em and data ase ae asol ute%
Wer e |ncoF e g e planni ng and/ or ndlsbensb bl e for_transt rmnd g Yste
scheduling for all types of work  involved. 1o da zone. The Pgﬂ on of zone 0%|e
1o amhtate cable 1ns at|ons I's_Impract|ta
3 The benefldal results o Usi ng group | eaders to W't hout a processl ng system ke CLIP and an
Performpr uct|or} nmn dwere | at er aPp gr data reover, O_IPnade
0beinc arﬁ 8 cable rnstallation work, ch | glr (iut cal e beeause of 11s
Were conspicuods during the production phase. reliabrlity nbe ating cable lengths.

9.1



5 Since all cable information for a ship are
conserved in the CLIP da ta base design data
so filed can be ea5||¥1 p |ed \Ahen Bui | di ng
different ships. of the sa 8 Nor eover,
because al s gnmcam aspects “0f cable usaP

cag ured as cor orate data th |s read| y
ecal ole, cost estimatin hi eree

of accuracy nas, becorme pr ctlca In |0n
the cons? Y (1 data gase has al S0 Proven to bg
ver userul. for nodernizing, overhauling an
epairing ships.
CONCLUSI ONS

dCzéble |nsta|t|aé|<f)n V\|/ork wals onc% aIV\e
rded a st difficu an.an conr
ﬁzone fo IC. ng a(te L’ngde it practica
Lransform systemo rient ed dat %e 0 zone- or|en|t
pli

Wt

S
(
d
y

go

ackages,” zone logic has been successfu
R' ed and’r eaﬁlled fo installing cable in stp
e zone approach 1s now routine In"IH shipyards

rquement in coo¥d| natlon with other t rade?
urin %uaest stage of cable Installation, s stl
ein rea I zed i "provement process is not

likely to stop.

Enphatically, the pore complex that a ship
the more CLIP IS essenpal f%r cost schedul|ng
quallt¥ ters. The fact t Pis app| a
and ef ecﬂge for m)dernl zat|0n ov rhaul and re

work, inaddition to construction work, Is reiterated

Wile cable installation work IS generallg held
tp ﬁ verY ortant |tsm&o BF s Incr gsinp
w’] the %de Sit P 0
the tseemn : | t S0 h|st|ca |on 0 nunerogs
electric an eecrnlc Ui pnents of eve In

tl\t are now berng |tte§q prg% hem
h oaled to keep up vv|th th|s extraord| nary
em

e
|
s.

—i

d
e
[

éf

The addition of conputer-aided design CAD)[

functions for automtjc de5|9n and dra tmg 0
frttings, and autonatlc dete mnatlon of cab

routes,” are re%are as [pr|or|ty sub ects 0 e eat
Mfthlthe ure. Bu attes rrF ?
asoag;lwng fority efforfs edeveonento
Tiberoptic Systens and mJItlpI exed commm cation
?(?l}le ntfs the purpose of reducing cable

9-8



Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu




	Report cover
	Abstract
	Introduction
	Overall Engineering Procedure
	Design
	Production Planning
	Production Methods
	Cable Procurement
	Evaluations
	Conclusions

