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A Fuzzy Controller for Robust Control of Induction Motor Drive System
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ABSTRACT

This paper presents a study on fuzzy speed and flux controller used in a vector control of a
CRPWM(Current Ragulated PWM) induction motor drive. In this paper, an approach for an
easier design of the fuzzy controller is presented in order to obtain the desired value for the
response time with minimal overshoot and to improve the steady state performance for speed
step commands. The fuzzy controller is constructed only upon the knowledge of the motor
behaviour and the desired speed response, and provides fast and robust control by reducing the
effects of nonlinearities, parameter changes and load disturbance.

The results of applying the fuzzy logic controller to an IM drive system are compared with
those obtained by application of a conventional PI controller. The fuzzy controller provided a
better response than the PI controller.
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Fig. 1 The drive system of induction motor
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Fig. 3 Membership functions of the speed error
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Fig. 4 Membership functions of the speed error change
and the desired slip frequency
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Table 2 Induction motor parameters

Motor of Inertia 1=0.0658 (kgm®]
Stator Inductances L.=36.12 [mH]}
Rotor Inductance L.=35.34 [mH]
Magnetizing Inductance Lm=23398 [mH]
Rotor Resistance R.=187{2)
Stator Resistance R.=0.099{21
Rated Power Poom=>5 [Hp}
Rated Frequency 60 [Hz]

Phase and pole number 3[Phase]. 4 [Pole]
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Fig. 5 The comparison of speed response with a 10(N-
m} load torque at 1[sec]
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Fig. 6 The comparison of speed response with com-
mand step torque change
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Fig. 7 The comparison of speed response with com-
mand step speed change
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Fig. 8 The comparison of speed response with com-—
mand echelon speed change
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