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ABSTRACT

Most of the shipbuilding scheduling researches so far have been conducted with stress on the
dock plan. That is due to the fact that the dock is the least extendable resource in shipyards and
its overloading is difficult to resolve. However, once the dock scheduling is completed, it is also
important to make a plan that make the best use of the rest of the resources in the shipyard, so
that any additional cost is minimized. This study automates block allocation process by analyz-
ing the existing manual process that designates production bays for the blocks during the mid-
term planning. Also, a planning scenario validation method is suggested, where block allocation
scenarios based on diagrams are edited and simulated.

Key words: Automation, Block allocation methodology, Block arrangement, Midterm scheduling

LN =2 = wyaT 3l

25 Ag gHe =AU Falrt Ask
220 A4 AR wAE FHOR oo WAHUS AT AR BF 3 UFE 59
Atk web $7 B3] FRATHA B2 B RAIS HAT 5 Y, AA N2 AIE B
spoll olf7h WASkE A9t BX gk W T & Bue 9%z Astn Ik SR Y 2 5
Y 2HL A AT FEAVNY ol 2H 42 7] e 28A g R A0S &
717 A BN e AR A2k A% 7 SHOoRE D8k Wkto] e &5 Azt
e SEol] mae A HAdle] HelE A 340 dA AY -3 AT s ook f‘f&

St ok e8le FE|g = Yo w9 th 9 A 4R BEste] Sule] tid =
of hfolu} Hd) FAgolA ARt dele= A A5 SAY YA AP A A"s ek %1
o} sAIE AR el tiai = 717k Al &Ee]
Corresponding Author, dlsgur0@snu.ac.kr dlolef o] Ak wdstal AA| 5= 717 A
©2012 Society of CAD/CAM Engineers "8 3231R] Balal o] o]&Este] Ay




410 R ERE P

EL

i K
29,

o 25 W Ao) ols} L2 YRE

9] shfoltt. Olﬁi’fﬂ AFe Asst &=
& &8st F FokE Eo0lal 94 74]-?"@4 Al
A sPgete] B AT 5 Ao

5 T A2 $IY AY @A fdFE
T A AR 2§ S5 e =1 4 Aol
g45E & A E5E AR F2@FE EEA
ihE 559 54 B AFA 9] RS sk
g ehe foltt Y $UA A DAl
= TN P Fet E R sh= 77t
o] A FA ol B5-5 A4 s] WA ke 2R ok
g A AL Yo Hakg Eole A= Fast
o 2 A7elMe Assks Sl &5 wlE
] AlZkg Folal Holojadl s B8R Alvel e
2 WS ASste] 25 Wi 4] wstel
s AT 5 e Agst Al =wS Aets
a1t g

2.1 EE ujjTk A& 22 o
1 ;l 3 A AAEd A7e =
ke AHEE gA UA A 1T24 1.
Hj 2 7:1]@0] 23 Q= 2 ol A2
T-] AR 7F 58kl i ohrE A o
A3} AFolth A RN 5o 7 it B2
4] 9H ALY BAE Ak WS /1EE

slod Z A3} skt o] 2 B3l Fate] Hujx|

llJ

r& i
I m10§8_>4.;ni2£mlm0b0n:§‘immrulmﬁ

i

Hasksta, AaA £ B /17 B A4
A fAske Beje) 5t BEsE ol nt.
B 5 2Y 9 A P 252 AS
o e 1% BE

X
o
o
LB
iy
ot
Ql',

o,
o
?
S
igl o

ST, 248 e o

of AAste] §914e AN susisry. o)H @ o
FEE U Aol 0T A3 BA2 G
of Ak A9 Wah A G A5
& WAL Ak, B AFME tholof
T NS Y WY E 5 Aok

2.2 Cho|0f 128 Oflc|Ef B o1
A28 Flo R 3 415 Jele] 2 )
% A A5EE S 8] 25 W A

g o5 2 5 e velo|ad dHEr 2 e
afct. tholol 28l otlE o} A st A7) T &
oke] 2Fs Allo] HA4ks k= PLC(Programmable
Logic Controller) ZZ 13 2] T3 dojollx <
7} gare] SAH A

PLC# 7|21 Al Alo] 7]5ol] 73] AAb
7Vs& F7tete] 2RI Aoj7} 7hs =S &
A8 B Aol AAZ 259 FAAFN 2
g Hysha Tkl PLCY) TR A4

a17] 1 2

S8 2Ho| w2 A Ao] AL A

o] Aoj50] &3P HIAE Aoi9] [L(Instruction
List), ST(Structured Text)®} Zei¥ 7]9te] LD
(Ladder Diagram), FBD(Function Block Diagram),
SFC(Sequential Function Chart) 0] &2}
HAH. LD= 325 FHdse 245 22 ZA
£ o] &3t 325 Fske I EE WA thol
o] o=, o]7]¥ SHLa [ DE o] &3] YE 9]

T A9

o ulEEE 98 2dTlo] 2He] TA S

FRSAL(Fig. 1), BRAPL fldo] B A}
847t Belahl LDE A skt Be-g Fad
LIRS AR ol gste] L Wl
she 22 At

FBD+=
SRR

o
= 7159 3% A2 o) Aol &

z2a3e) 715H 848 BS

ZE A EL ElolEe] Bgo] Sl AR ol ARS-H
= Holojagie g2, A&7 5P FBDE ©]6-3

of 7

57]1:!4_04

PLC Z=Z2 23] t)et 2-53te A7
A eF&FA th(Fig. 2). SFCE $-& X2

WL TN A A i 22 XE Jrlow

R8sl tholojago g o|ARIIS SFCY] H
A HE 2718 F8ste] 2719 A7t ofele
dejHlol &4 AlojRE AAF A7E st
X112 X1 X114 Y2 Y3 Y4 Y1
— b 1 O
Y1
L
X11 X13 X2 Yl Y3 Y4 Y2
— i O
- :
—]
X12 X1 X4 v4 Y5 Y3
— — A (O
X2 X1l X3 Y3 Y6 Y4
b Y U O
X12 X1l X3 Y3 Y6
— A —— O
[ zdeey | 2ay |

Fig. 1 Example of LD diagram!*!



242U BE

= =71

A43(1) TAM4(2)

GE_REAL AND_BOOL
PV_OUTD>—
TSPD— TRIP_LOGIC—0) —‘
TRIP_TIMER (3) 116(4)
TON SEL
N Q G -
K_DELAY PT  ET|—{>INTIME |  TRIP_LOGICD— IN0 —>TRIP_LOGIC_
TRUEC—— It
118(6)
119(5) SEL
SUB_REAL
. [
TSPL>—| — TSP>— N0 —L>TsP_t
HYSD>—] L]
122(7)
REAL
e A2(8) A420(9)
PV_OUT>—| AND_BOOL SEL
TSP_1>— R
TRIP_LOGIC_1 >— TRIP_LOBIC_1T>—— IN0 —>TRIP_LOGIC
FALSEC>—] IM
A21(11)
1.24(10) S
'ADD_REAL 6
TSP_ID>— N0 —>Tsp
TSP_1>— [
HYSD—| .

Fig. 2 Example of FBD diagram™

- Up Down S >2040 Limit SW Comp 11
i
Up ol
H
< Limit SW c@_—;*
T
Main Motor CW Meain Motor CCW
P} (DOWN)

Motorsiop |—— |

Fleor Call

ATHEFig. 3). o]9]oll FAl Al=" 7 e
g A 2glo|A] FA AR E 7] o] FolA| =
A WS AAH O R 7 F U= 2
o]l MSC(Message Sequence Charts), B>
ZRAEAN AA A4S gRle=d =
= Scenario Graph 5°] 3)t}.

2 AFoM = flolA A3 tholoj] oY
B & Farstar 240 B5 ek o130 £4S

g3l date Aue e E AHdstr]ol Fwek thol

=AY 23} A 411

o)7L YOS ol & FE3le] AEEE Sl

shic.

BP0, =, 24 AL

pud

3.0 =M MM A E
2 A Al Fo|@ 24 40) A Akl B3k
7S AlgstaL, Ak o &S e ol v
AR E Algshe, A2 372 W3l thgs) A
Ak BRAtel] 7]od sl AR Bl o] A F FES
FAZe A4 o]

|

R
53
MO
O
Fr

g
SJrhsiets] Slel A BEL A2
Al Fgolslel v 8

o F M= 24 A% A
& A7 Qe start 2
42 7M. 24 ARE B4 o)
S E RO DS
S CERCER RITE RIS i
249 Hop Ao 2 5
DR RISIRE BETE
= o] opd Aol 7

B AFe] A AT AR T8
3

o
N
-
vy

gfg.ﬁ
:i

ok

1o,

i

o

o o
1 O T S N

u

i)

12

O

tllo o

flo S ol (>
S 1o,

e tllo
¢ o BN
4 2

4y
r? o

ol
S
N
=2
2
ofh |

X

o
=
A

o] 43},
234 o2 A7 st AdeR A

Table 1 Production planning in shipyards
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Table 5 Automatic block allocation result (1)
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Table 6 Automatic block allocation result (2)
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