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Integrated Design Methodology for a Seaport AGV Transportation System

*Satoshi HOSHINO (Tokyo Institute of Technology), Jun OTA (The Univ. of Tokyo),
Akiko SHINOZAKI, Hideki HASHIMOTO (Mitsubishi Heavy Industries, LTD.)

Abstract— In this paper, we propose an integrated design methodology for an AGV transportation system
in an automated seaport container terminal. In other words, in addition to the design of the number of
machines, system layout, and system management models, we attempt to design the operating machines’

specifications.

The objective of this research is to maximize the system efficiency while minimizing the

changes of the specifications. Therefore, we evaluate the specifications based on the system throughput of
the constructed system; then, make clear the impacts on the system. Finally, for imposed demands, we
design the number of machines and the specifications appropriately.

Key Words: Integrated Design, AGV Transportation System, Machines’ Specifications
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Table 1 Machines’ specifications divided 4 levels: slow, normal, fast, and faster

Specification

H slow ‘ normal [6] ‘ fast ‘ faster

Loading/Unloading speed by QCC 8]

| 7 | 60 | 45 | 30

Transportation speed by AGV (loaded/empty)

Moving speed by RTGC

m/s] | 193 |

225 | 387 | 45

[
[
[
[

Transferring/Storing speed by RTGC 8]

|
m/s] || 4.17/5.20 | 5.56/6.94 | 8.34/10.41 | 12.88/13.88
I

| 45/45 | 30/30 | 22.5/225 | 15/15
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Table 2 Design solutions: machine specification and
number of machines

Demand Designed AGV | RTGC | Cost
machine spec.

10 RTGC: slow 1 2 16.2
20 RTGC: slow 2 2 17.2
30 RTGC: slow 3 2 18.2
40 AGV: slow 5 2 20.0
50 AGYV: slow 6 2 20.8
60 AGV: slow 7 2 21.6
70 AGYV: slow 8 2 22.4
80 RTGC: slow 9 4 27.4
90 RTGC: slow 10 4 28.4
100 AGV: slow 13 4 304
RTGC: slow 12 4 30.4

110 AGV: slow 14 4 31.2
120 RTGC: slow 16 4 344
130 normal 20 6 44.0
140 QCC: fast 20 6 50.0
150 QCC: fast 20 8 54.0
160 QCC: faster 19 8 59.0
170 QCC: faster 20 8 60.0
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