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A Study on the Queueing Simulation of Lock Gates according to

the Functional Rearrangement in Incheon Port
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Abstract : Due to the construction of Incheon Grand Bridge, there is driven a necessity for rearranging the function of Inner Port with
the development of Outer South Port. In this paper, I'd like to simulate the port operation levels of Lock Gate in Inner Port with
estimating the traffic volumes of 2011 and 2015, which will reveal the Demurrage Cost and the Accumulation Cost of Freight in Inner
Port. Finally I will evaluate the economic movement effects of the container ship’s calling from Inner port to South Port/Outer South
Port from 2011 to 2015, The results are as followings ; (1) The average utilization of Lock Gates are reduced by 7~8 percentage point.
(2) The mean queueing value are saved by 25 percentage point. (3) The Demurrage Cost and the Accumulation Cost of Freight except
Lock Gate charges and the Benefit of Routeing Reduction are saved about 8X) million Won annually.

Key words : The queueing theory, The demurrage cost, The accumulation cost of freight, Simulation language for alternative modelling,
Transit priority, Average operational utilization level
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Table 1 Prospect of cargo volume in Incheon Port
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Fig. 1 Flow chart for estimating the traffic Volume in
Incheon Port

Table 3 Estimated traffic volume

(a) Year : 2011
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Fig. 3 Flow chart for evaluating the operational utilization
levels of lock gates in Inner Port
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Table 6 Average arrival time interval and min. time interval

required to enter each pier of Incheon Port per year
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Table 7 Queueing time according to traffic scheme
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Table 8 Demurrage cost and accumulation cost of freight for

one-way traffic scheme in vessel
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