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Abstract

Since the middle of 1950’s when sea transportation service by container ship was
established, containerization has been rapidly spread over the world with realization of
intermodalism, and becomes an index of economy growth of a country.
Our country has established Pusan Container Terminal at Pusan harbour in 1978 in step
with worldwide trend of containerization, and is constructing New Container Terminal at

Pusangputharbour which will be completed in 1990.
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This paper aims to make a quantitative analysis of the Pusan Container Terminal system
through the computer simulation, especially focusing on its subsystems such as ship
stevedoring system, storage system and transfer system.

First, the capacity of various subsystems are evaluated and it is checked whether the
current operation is being performed effectively through the computer simulation.

Secondly, the suggestion is presented to improve the operation by considering the
throughput that Pusan Container Terminal will have to accept until 1990, when New
Container Terminal will be completed.

The results are as follows :

1) As the inefficiency is due to the imbalance between various subsystems at Pusan
Container Terminal on the basis of about 1.2 million TEU of container traffic, transfer
equipment level must be up to 33% for transfer crane, and free period must be reduced
into 4,75 days for export,”import.

2) On the basis of about 1.4 million TEU of container traffic, transfer equipment level must
be up to 12% for gantry crane, 11% for straddle carrier and 66% for transfer crane, and
free period must be reduced into 3,74 days for export,import.

3) On the basis of about 1.7 million TEU of container traffic, transfer equipment level must
be up to 25% for gantry crane, 28% for straddle carrier and 100% for transfer crane, and
free period must be reduced into 3,74 days for export,”import.

4) On the basis of about 2 million TEU of container traffic, transfer equipment level must
be up to 25% for gantry crane, 30% for straddle carrier and 110% for transfer crane, and
free period must be reduced into 2,73 days for export,/import, and it is necessary to

enlarge storge yard.
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Table. 2-1. Trend of Container traffic.

(UNIT : 1,000 TEU)

YEAR CONTAINER TRAFFIC
1978 35.2
1979 264.3
1980 284.0
1981 364.5
1982 418.0
1983 501.3
1984 661.5
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1985 716.9
1986 960.5
1987 1,152.0
1988 1,382. 4
1989 1,658.8
1990 1,990.6

1978—1986 : observed container traffic
1987—1990 : estimated container traffic
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Fig. 2-1. Ratio of container traffic for export, import, T S and restore
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Table. 2-2. Estimated Container traffic(1987-1990)
(UNIT : 1,000 TEU)

INCREASE RATE 0
YEAR | DESCRIPTION v
EXPORT LOAD 585
87 IMPORT LOAD 389
EMPTY BOX 243
EXPORT LOAD 702
88 IMPORT LOAD 466
EMPTY BOX 292
EXPORT LOAD 843
89 IMPORT LOAD 560
EMPTY BOX 350
EXPORT LOAD 1.011
90 IMPORT LOAD 672
EMPTY BOX 420
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Fig. 2-2. A Three-transhipment for discharge work.
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Fig. 2-3. Time sequence for a multitranshipment model.
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Table. 2-3. Factor affecting to discharge work at B.C. T. O. C.

2
DESCRIPTION

A A # 1 Al A = 2 Al A~ ®H 3

o =]

G/ C Y/T T/C,F/L

o] Az eH #AHoly 1VAN | ZHelyY 1VAN | #HJ 1VAN

G/C 7IAte) & | Y/T 71491 & | T/C,F/L 7|4}

Fue &9 HE A 9 mdx
5ol AR 25 A | T/P ZAZ
ol & A g 3, $£30l% | BEERY A" | 3 A
A
G/C 7]A+9] Y/T71AHS] 1%} =3}
HE5 A | S8 &AL =.T/C7]A+9]

SHx

S frske Aol &EY lolw, AW 39 BEHEMe AR M AF RE BRI
JEEEE A Ao 9H gelreh

APl 9 2o HmEiel ¥ v BRE G/CHE 3 Y/THtbe] RukpEol=,
Alzdl 3ol A o) Eagesel d3s FE T ERS Aoy AR el A" Aol A

sbel sk ) T/CAAAS Mg WHE Aol UE AL o Thol AL4E,

ox
b
ol
I-\l
o
b
o
o,
oX
A
o
ol
rir
pinj
Pr
k&
rir
il
—m
J
¥
o
iy
—m
&
O
bl
&
=
oft
ok
2
N
)
S,
o,
L

F(2—4)2 AAsaale & A xdo JFE Fr BRI A2¥2 ¥ 32 A
Fobatqie Alad 2 9 13 FAdstnzE, oA7jAE AMetasle & AxdHd e F

£ 2ol HRY 29l Hald HE, S

rsa;
?m?
rir
e
=
fhiad
r_L_‘
i
v
S
oX
e
A,

%3 g 253 Adlelvist BT a7

2led, FAH B2} MM EES BMESte el FHe] Huz, oL k=Y H

ojr ZES wiA Hrstn, b AL el EHEAI S RRA FE Fs

of & Zolt}h, ofFE of= o3 METIT ST ot fREMMe ikt BiRiERES

BMEel Zalol e b wiabgehd, FHAd WRAN, RESRE o 99T FROT KT
sojof & Zlo|ch,



12 @ERAMEBEE H2 % F 19, 1988

Table. 2-4. Factor affecting to load work at B.C. T. O. C.
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Fig. 3-1. Container flow diagram at B. C. T. 0. C.

3. 1. 2. BH5 Aol AR #Hatty it

Heldiz Adeluvsl HARE #£Be GATEMA, #ug#A, LCLAHCUYY CFSH
A, ARtez FE 56 o olAdAelch, 19861 3 AREH 9«Uztx % 1987 1 AYE 89
742 B. C. T. 0. C.9] &l DATAS ##rste] Z7e] Adoly HAES ksl 24, ZA
AbAke] BBHE] F# GATE #A RS €29 454TEU, 3te9 337TEU, 429 310TEU,
%8 370TEU, €29 367TEU, £929% 430TEU, 929 335TEU, ¥98.90o] 7}z utq,
TEdol JH A ez depgen, BHAM AAAM x? HEoD, HHEES)
Erlangian srfiote] @E&KEE teEdt #R, BH AA7) 5% EHEES 2,

2)% 293 +899 FHM GATEMARS FRMEXS Erlangian 542

Waesta glord, deqde) A Afr 12014 x2=9,22¢21, 0224 95%2] {SHRES o
o, 299 A$ AFE 9ol x2=2 54<16, 922 4] qA 95%2] {8#AES 2Qlch,

ol=dAdAe] RS F# GATEMAES 999 762TEU, 32 1010TEU, 489
995TEU, %29 940TEU, &2 1297TEU, &89 1495TEU, <1829 1470TEUZ, £2
ol 74 Hu, dede]l b3 He Aoz yelon], 99 Aol AHA x? fEoz,
HuRH ek Erlangian Sfioke] BAEES hEd &8, BE AN 95%9 [Z@EL wal
ct,



Al Eelo] Aol ket ZAslold Bivld E&S] BRE] FHT 15

rE
f
4

4r

12

-
]

T £#( X100 TEU)
8

Fig. 3-2. Configuration of GATE—IN Container Volume for national carrier line.
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Fig. 3-3. Configuration of GATE—IN Container Volume for foreign carrier line.
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Table. 3-1. Free Period at B. C. T. O. C.

SHIPPING FREE PERIOD(DAYS)
KINDS
COMPANY EXPORT IMPORT
CY NATIONAL 15 15
OLT CONTRACTED 5 7
MARSHALL FOREIGN 4 5
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Table. 3-2. Yard stacking status
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- |
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Fig. 3-13. Flow chart for programing
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Fig. 3-15. Dirtribution fo stacking Vol. at S /C yard
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Fig. 3-18. Distribution of stacking Vol. at T ~C yard
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