1112

KOl - Xsat - AIAEEE =2X X 10 &, W 11 & 2004. 11

A=2F AHolH EHolds « &t Aol EMAEH Azl
OtE| AQ0] A|AH: Part]- 7|2 =, REHZ, H O

Anti-Sway System of Container Transfer Crane for Automated
Container Terminal: Part I — Basic Structure, Modeling and Control
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Abstract : Automated container terminals have been being developed over the world for recent years and many countries are
interested in them because the amount of containers exported or imported is rapidly increasing. The conventional container terminals
were not designed to handle this kind of heavily many containers. They would face many structural problems soon or later, although
they have been managed to do well so far. One of the most important things in automated container terminal is the handling
equipments able to transfer many containers efficiently. Those are maybe automated transfer cranes, automatic guided vehicles and
automated quay-side cranes. The word “automated” means the equipment is operated without drivers and those equipments are able
to work without any interruption in working schedule. Through the researches on the conventional transfer cranes, we decided that
the structure of conventional transfer cranes is not proper in automated container terminal and it is not possible to handle so many
containers in limited time. Therefore we have been studying on the proper structure of the automated container crane for past several
years and a new type of transfer crane has been developed. Design concept and control method of the new crane are introduced and

experimental results are presented in this paper.
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Fig. 1. Schematic diagrams for comparison between conventional
transfer crane and developed one.
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Fig. 2. Schematic diagrams for mathematical modeling of
developed transfer crane.
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F(¢t) = trolley driving force
F,(t) = wind force applied to container
F, (1), F,(¢)= tension of auxiliary ropes
F_ (1), F,, (t) =reaction forces of tensions of auxiliary ropes
= length of hoisting ropes
L,, L, =length of auxiliary ropes
M, = mass of trolley
M =mass of spreader and container
() =position of trolley
¥, = velocity of trolley
P, (1), P, (¢) = position of spreader in y and z axis
V., (0,7, () = velocity of spreader in y and z axis
KE,(t),KE () = kinetic energy of trolley and spreader
PE, (t), PE (¢) = potential energy of trolley and
spreader
6(t) =sway angle
Z, E, C = vectors pointing the points on which the
tension of auxiliary ropes is acting
VaosYaVa™ desired trajectory of acceleration, velocity
and position of trolley
&, ¢é, e = acceleration error, velocity error and position
error of trolley
g = 9.8m/s’
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