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Abstract: A current source pulse width modulation (PWM) rectifier has advantages of continuously adjustable
current and strong capability to limit the short-circuit current, which is suitable for DC ice-melting application.
However, it still has problems of a low switching frequency and a low filter cut-off frequency, possibly causing the
problem of harmonic amplification. The active and reactive characteristics of the current source PWM converter are
studied under constant-current load and constant-resistance load conditions, which is helpful in designing an LC filter to
realize the high power factor of the rectifier. On the basis of stability analysis, a controller based on active damping and
decoupling control is designed. Simulation results show that compared with the traditional non-decoupling control, the
proposed method has better DC transient characteristics, so that it can effectively suppress lower-order harmonic current

to eliminate the possible problem of harmonic amplification.
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Fig. 1 IGCT-based current source PWM rectifier
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