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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

Pusan outharbour 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 3,4 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 1109 for transfer crane, and
free period must be reduced into 2,3 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, TS and restore
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Table. 2-2. Estimated Container traffic(1987-1990)
(UNIT : 1,000 TEU)
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INCREASE RATE 0 %
(4
YEAR | DESCRIPTION
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.
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Table. 2-4. Factor affecting to load work at B.C. T. O. C.
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Table. 2-5. Cycle time of each equipment for vessel work & yard work.
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(UNIT : minute)
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EQ VESSEL WORK YARD WORK
G/C 1.7 - 2.4 -
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Y/T 7.5. - 12 -
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Fig. 3-1. Container flow diagram at B. C. T. O. C.
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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

FE 4% 1.98, ¥4l

=491 (%)
AL
a 1 2 3 4 5|16]17]8[]9(10/11{12]13114{15|16
7% |22.8] 7.5|6.2| 5.9/5.9/5.4|5.0/5.0{5.3|5.2(4.9/4.2/5.06.2[4.2{1.3
FH4
% 132.0125.8 (13.4] 8.815.9/3.9(2.7/1.7|1.6/1.2]1.1]0.5[0.3/0.20.2 /0.7
9l =| 9% [43.4/20.1(14.1|11.5(7.8|3.1
A | % [39.9(42.8]10.9] 3.3|1.5{1.6

(1987.18 ~1987.6H)
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Table. 3-5. Stacking capacity at B. C. T. O. C
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EE LY A5

STACK AREA HOLDING CAP(TEU) OPERATING CAP(TEU)
EXPORT LOAD 10.462 7,846
IMPORT LOAD 7,536 5,652
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Fig. 3-18. Distribution of stacking Vol. at T/C yard
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