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On Improving the Productivity of Busan Container Terminal
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Abstract

Since the middle ot 1950s, containerization has been rapidly spread over the world in
virtue of great merits providing to interests, and the fundamental changes in port manag-
ement and port operations are resulted.

As the container terminal is a complex system which is consisted of various subsystems,
the treatment for improving the productivity is required in a comprehensive fashion, both
in each of its parts and as an integrated system.

This paper aims to make an intensive analysis ot the Busan Container Terminal system,
especially focusing on its subsystems such as ship operation system, storage sysiem and
transfer system.

First of all, the intrinsic capacity of various subsystems is calculated and it is checked
whether the current operation is being performed effectively through the formal analysis.

Secondly, the suggestion is presented to improve the operation by considering the throu-
ghput that the port of Busan will have to accept in the near future.

The results are as follow;

1) As the inefficiency is due to the imbalance between various subsystems at Busan
terminal, transfer equipment level must be up to 31% for straddle carricr and 67%
transfer crane above all.

2) The yard capacity must be increased by reducing the free dwell time of containers
in order to accept the traffic volume smoothly in the near future.

3) The better way to reduce the port congestion is to change berthing rule from the
FIFO to the Pre-allocated system by considering the ship arrival pattern.
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Fig. 2—1 Outlook of operation system, Busan terminal.
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Table2—1. Yearly estimated container volume.
(=41 & 1,000)

z \wﬂ?
10% 15%
.@ DESCRIPTION\
THROUGHPUT 1,034.0 TEU 1,081.0 TEU
HANDLED VANS 811.0 VAN 848.0 VAN
87 | EXPORT LOAD 503.5 TEU 526.4 TEU
IMPORT LOAD 336.0 TEU 351.3 TEU
EMPTY BOX 194.5 TEU 203.3 TEU
THROUGHPUT 1,137.0 TEU 1,243.0 TEU
HANDLED VANS 892.0 VAN 975.0 VAN
88 | EXPORT LOAD 553.7 TEU 605. 3 TEU
IMPORT LOAD 369.5 TEU 404. 0 TEU
EMPTY BOX 213.8 TEU 233.7 TEU
THROUHPUT 1,251.0 TEU ‘ ) 1,429.0 TEU
HANDLED VANS 981. 0 VAN 1,121.0 VAN
89 | EXPORT LOAD 609. 2 TEU 695.9 TEU
IMPORT LOAD 406.6 TEU 464.4 TEU
EMPTY BOX 235.2 TEU 268.7 TEU
THROUGHPUT 1,376.0 TEU 1,643.0 TEU
HANDLED VANS 1,079.0 VAN 1,289.0 VAN
90 | EXPORT LOAD 670.1 TEU 800.1 TEU
IMPORT LOAD 447.2 TEU 534.0 TEU
EMPTY BOX 258.7 TEU 308.9 TEU
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Table 3—1. Stev. capacity calculation.
(=9 : 10, 000)

EEFFICIENCY
. E =0.7 0.8 0.9
PRODUCTIVITY ™\

Z2+q 102 VANS 117 VANS ( 131 VANS
R =25
T4 130 TEUS 149 TEUS 167 TEUS
% 123 VANS 140 VANS 158 VANS
30
24 157 TEUS 179 . TUS 201 TEUS
-2+ 143 VANS 164 VANS 184 VANS
35
T34 182 TEUS 209 TEUS 235 TEU
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TRANSFER CRANE CYCLE ANALYSIS

Performance Specifications from Mitsubishi Transfer Crane
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Speed
m/Min _m/sec Description of Cycle
Hoist, Full Load 13.5 0.225 Wait for Tractor
Hoist, No Load 27 0.45 Engage Container
Trolley Travel 55 0.916 Hoist 10. 09+ 0.225=
Gantry Travel 131 2.183 Trolley 9.37 +0.916=

Lower 8.58 +0.45
Disengage container
Hoist 8.85+0.45
Trolley 9.37+0.916
Lower 10.09 +0.45
Total
Theoretical Time for cycle=3. 3 min.
Practical cycle time =4 min, or 15 cycles/hour
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