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A Study on the improvement of current waveforms of a
three-phase induction motor with LC filter
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Abstract

An AC induction motor of constant speed characteristics has been widely used as power
source because of simple structure and low maintenance cost in industrial field.

Recently, the variable speed 3¢ induction motor driven by the inverter is utilized as a servo-
motor of automatic control device and as a power source of elevator and electric locomotive, ete.

The variable frequency AC source made by a conventional inverter which is composed of
power semi — conductors and drive systems includes much noises in sine wave current due to high
speed switching of direct current.

In this paper, the low pass LC filter for a variable speed induction motor driven by a full bridge
inverter is introduced to solve EMI problem originated by much noise current. The modified L.C

filter based on the 3rd order Butterworth LC filter is used for the computer simulations and
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real experiments. The characteristics of proposed LC filter are investigated through FFT analy-
sis.
From experimental results, it is confirmed that noiseless AC current of sine wave for a vari-

able speed 3¢ induction motor can be obtained by the designed LC filter.
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Fig. 2.2 Circuit of Full-Bridge Inverter with a Low Pass
Filter
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Fig. 2.3 Time Chart of Full-Bridge Inverter with a Low
Pass Filter
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Fig. 2.4 Current Waveform of the Induction motor with- Fig. 2.4.1 FFT Analysis of Fig. 2.4
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Fig. 2.7 Current Waveform of the Induction motor with Fig. 2.7.1 FFT Analysis of Fig. 2.7
revised 3rd order LC Filter at 20Hz
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Fig. 2.8 Current Waveform of the Induction motor with Fig. 2.8.1 FFT Analysis of Fig. 2.8
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Fig. 4.5 Current and Voltage Waveforms of the Induc-
tion motor without LC Filter at 80Hz
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Fig. 4.7 Current and Voltage Waveforms of the Induc-
tion motor with 3rd order LC Filter at 80Hz
(1:200mA/DIV, 5ms/DIV || V : 50V/DIV, 5mse/DIV)

o
)

o
pre
»

Amplitude[q]

e
3

o
8

o &0

160 240 320 400 480 S60 640 720 800

FrequencyHz]

Fig. 4.7.1 FFT Analysis of current wave in Fig. 4.7
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