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Design of a Seaport Container Terminal System
Considering the Reliability of Operating Robots

*Satoshi HOSHINO (Tokyo Institute of Technology), Jun OTA (The University of Tokyo)

Abstract— For the design of a seaport container terminal system, it is necessary to take into account the
maintenance of operating robots. For this purpose, we develop an operation model in which each robot enters
a maintenance mode while operating on the basis of its reliability. We also aim to design the mean time
between failure (MTBF) as well as the number of robots. However, this is a combinatorial design problem.
Therefore, we propose a design methodology in order to derive one combinatorial design solution for a given
demand by considering a system management cost. Finally, we present the validity of the proposed design

methodology and designed systems.
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Seaport Container Terminal (top view)
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Table 1 MTBF of AGV and ATC
MTBF .4, [hour] MTBF,, [hour]

low 50 40
normal 100 80
high 150 120
higher 200 160
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Table 2 Combinatorial Design Solutions

Demand AGVs ATCs MTBF .4, MTBF 4. C,,, Cq

10 2 4 a0 40 8 12

20 3 4 a0 40 8.8 13.2
30 4 4 30 40 9.6 144
40 6 4 30 40 11.2 14.8
a0 8 4 a0 40 12.8 17.2
60 8 4 100 40 16.119.1
70 9 4 100 40 19.8 19.2
80 11 4 100 40 23.421.2
90 13 4 100 40 26.3 26.5
100 16 4 100 40 31.9 39

110 14 4 100 120 42.8 46.3
120 15 6 100 120 494 62

130 22 12 100 80 68.6 95.3
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