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Vector Control of a Wound Rotor Induction Machine
Using Fuzzy Logic

Sang-Hun Jin* and Eel-Hwan Kim**

ABSTRACT

This paper presents the concept and implementation of fuzzy logic control system for variable speed drive of

wound rotor induction machine. Comparison of performance obtained with a conventional PI controller and
fuzzy logic PI controller in speed control loop are presented. To verify the theoretical analysis. PWM inverter
system with a DSP controller is built. Computer simulation and experimental results are shown in excellent

agreement.
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Fig. 1 Block diagram of fuzzy control system
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Table 1. Rule base
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Fig. 4 Block diagram of fuzzy PI control system
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Table 3. Parameters of model motor

Rated Power 5 hp Rs| 0.36 o
Rated Voltage [220 V Ls | 0.04633 H
Rated Current 138 A R.| 0.04423 2
Rated Speed 1783  rpm L: | 0.04633 H

J 0.0365 ke-m* | Lx| 0.04423 H
Pole Number 4

IGBT PWM Inverter
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Fig. 6 Simulation results of the conventional PI
speed control(® pm_« = £1000{rpm])
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Fig. 8 Simulation results of fuzzy PI speed
control(® o o = £1000{rpm])
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Fig. 10 Schematic diagram of experimental system
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Fig. 11 Experimental results of the conventional PI
speed control (@ pm = £1000[rpm])
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Fig. 13 Experimental results of fuzzy PI speed control
system {® o o = £1000{rpm])

Fig. 14 Experimental results of fuzzy PI speed
control system (@ o o = £100{rpm])
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