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Zero—Voltage—Transition PWM Single-Phase Rectifier with Reduced
Conduction Loss and Unity Power Factor

S. H. Choi, B. C. Lee, S. H. Paeng, I. D. Kim, E. C. Nho
Pukyong National University

ABSTRACT

This paper proposes a unity power factor ZVT
PWM single-phase rectifier. The ZVT soft
switching are achieved by using a simple ZVT
circuit, and the reduced conduction losses are
achieved by employing a single-stage converter,
instead of a typical double-stage converter
composed of front end diode rectifier and
cascaded boost rectifier. Furthermore, thanks to
good features such as simple PWM control at
constant frequency, low switch stress and low
VAR rating of commutation circuits, it 1is
suitable for high power applications. The
principle of operation is explained in detail, and
simulation results of the new converter are also
included.
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Fig. 1 Proposed ZVT PWM single-phase rectifier with
reduced conduction loss and unity power factor
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Fig. 2 Operation modes during one switching period
TS of proposed PWM single-phase rectifier
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Fig. 3 Typical waveforms during one switching period
TS of the proposed PW single-phase
rectifier
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Table. 1 Simulation parameters

Vs 220V Ve 400Vdc
fs 20kHz Po 12kW
Co 6800uF | GG 0.05uF
Lg 125pH L SuH
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Fig. 4 (a)Current(top trace)and voltage wave-forms
of  switch  S1,(b)ZVS  turn-on  time
interval,(c)resonant  inductor current,(d)
current of auxiliary switch St
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