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Harmonic Reduction in Three-Phase Boost Converter with Sixth Order Harmonic Injected PWM

Joung-Ho Lee, Jae-Moon Kim, Jung-Hun Lee, Chung-Yuen Won, Young-Seok Kim, Se-Wan Choi
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ABSTRACT

In this paper, sixth order harmonic injected PWM for improving input current distortion of single switch
three phase boost converter is presented. Periodic sixth order harmonic voltage is injected m the control circuit
to vary the duty ratio of the converter switch wilhin one switching cycle. In the result, the input phase
currents are forced to track the input voltage and an almost unity power factor is obtained. Experimental
results are verified by converter operating at 400V/6kW with three phase 140V ~220V input and by CO: arc
welding machine which was nonlinear load with 3¢ 220V input.

Key Words @ Sixth order harmonic injected PWM, Total Harmonic Distortion, Discontinuous
conduction mode boost converter
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Fig. 1 Single switch three phase boost converter
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Fig. 2 Current waveform in one switching cyvcle
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Table 1 Experimental parameter
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Fig. 5 Current waveform(20A/div.,5ms/div.)and frequency
spectrum wilhout harmonic injection (5A/div.) M=1.29
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Fig. 8 Current waveform (20A/div. 5ms/div.) and frequency
spectrum with harmonic injection (5A/div.) M=2.03
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Fig. 11 (a)lInput current waveform(20A/div.,5ms/div.) and

(b) frequency spectrum of C0; arc welding machine
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