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Design of Current Controller for an Induction Motor
using Robust Stability Theory

Tae-Sik Park and Ji-Yoon Yoo
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ABSTRACT

In this paper, the new robust current control scheme is proposed for an Induction motor. The proposed
design scheme of current controller can obtain a specified stability margin through electrical parameter
variation by using Kharitonov robust stability theory. The characteristics of the proposed design scheme are
compared with those of a conventional scheme by computer simulation and its effectiveness and usefulness is
verified by experiments on the 0.75kW induction motor drive.

Key words : Kharitonov robust control, stability margin, current controller
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Fig. 1 Block diagram of current contral for a DC motor
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Fig. 2 Block diagram of current control for
an Induction motor
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Table 1 Rating of Induction Motor

0.75 kW 220/380v 3.8/2.2A
4 poles 60Hz 1690 mm
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Table 2 Parameters of Induction Motor

R, | 035 [9] L, | 003245 [H]
R, | 032 [ L, | 00132 [H
L, | 003257 [H 7 0012 [ kg- m?
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Table 3 Controller gains in simulation and experiments
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Fig. 4 Poles and zeros of current control loop
(Conventional design scheme)
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Fig. 5 Poles of current control loop with parameter
variation (Conventional design scheme)
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Fig. 6 Bode diagram of current control system with
cur-off frequency 2000 rad/s
(Conventional design scheme)
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Fig. 7 Roots of current control loop with parameter
variation (Proposed design scheme)
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Fig. 9 Controller Minimum Gain with parameter variation
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Fig. 10 Characteristics of current control with
parameter variation
(Conventional design scheme}
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Fig. 11 Characteristics of current control with
parameter variation
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