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A Study on DC Motor Speed Control for Building
a Port Cargo Handling Equipment

B Y Ahn- J. S Park

Key Word : Cargo Handling Equipment(3t%#H4]), SCR 7% M e(SCR Dual Converter), 2%
AE71(DC Motor), &XxA|°{(Speed Control), 93 vle]= 2= 24 (One—chip
Microprocessor), % 3.3] 2(Gate Circuits), 23224 (Zero Crossing)

Abstract

Recently the importance of the cargo handling equipments in a port has been increasing
to get strong competition from other ports. Many ports are making efforts to modernize
their cargo handling equipments. The kernel technology of such equipments is the speed
control of DC motor which is used as an essential part of them.

In this paper, we discuss the speed control of a DC motor as a basic work for building
cargo handling equipments in a port. DC Motors are still widely used in industrial fields,
as driving power motor for electrical fields. DC drives, being easy to control, are widely used
in many variable-speed and position control drive system. Traditional analog control circuits
used in such applications have many disadvantages. Complex control schemes are difficult to
implement with analog components. All these factor and invention of the microprocessor has
made it possible to use digital control circuits, using microprocessing system. These digital
circuits have been found to be reliable, flexible, and also immune to noise.

In this paper it presents the speed control of a SCR DC motor driver which using dual
converter by 80c196kc microprocessor. We developed a thyristor power amplifier which
does not cause damage thyristor because it is designed to prevent triggering the two
SCRs in the same arm simultaneously. And it was analyzed voltage and currents wave at
reactive load.
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Fig. 1 Notation for a container crane.
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Fig. 2 Separately excited DC motor model.
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Fig. 4 Thyristor power amplifier circuits.
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Fig. 5 Zero crossing circuits.
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Fig. 6 Counter circuits for encoder.
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Table 1 DC motor parameter

Item Value
R, Armature resistance 340
L, Armature inductance 58 mH
K ¢ Dack emf and 0.093V/rad/s
Power 1Hp(0.75Kw)
voltage 180V
Ampere 5A
winding Shunt
Field resistance 13312
Field current 0.68 A
Ins. class B
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