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Soft Switched Three—-Phase Single Switch Boost-Type Converter
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Kyungnam Univ -

Abstract - In most power electronic applications, the
AC power input provided by the electronic utility
needs to first converted to a DC voltage. Such
conversion is accomplished by a diode rectifier due to
its circuit simplicity and low cost. However, since
diode rectifiers have some intrinsic problems such as
low power factor and high harmonic distortion, a wide
use of such rectifiers may cause noises, malfunction
and heat damage in both electrical power systems and
electrical machinery systems. This paper proposes soft
switched three-phase single switch boost-type
converter. The proposed circuit can perform Zero
Voltage Switched(ZVS) without using any current and
voltage sensors. For this circuit, both simulation and
experiments have been performed. The results not
only confirmed the ZVS but also indicated that,
compared to the conventional hard switched converter,
the proposed circuit can improve the efficiency as much
as 17 to 47[%] while keeping the same high power
factor and small harmonic distortion in their AC input.
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Fig. 1 Single switch boost type three-phase rectifier
circuit.
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Fig. 2 Proposed soft switching three-phase single
switch boost type rectifier circuit.
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Fig. 3 Operating and equivalent circuits of each mode.
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Fig. 4 Theoretical wavefarms of the proposed circuit.
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table 1 Experimental parameters.

Line voltage ( Vg, Vs, V1) 100[V]
Source frequency 60[Hz]
Filter inductor (L) 1{mH]
Filter capacitor (Cp) 5[uF]
Boost reactor (L) 60[uH]
Balancing capacitor (L) 1800[uF)
Resonant inductor (L,) 120{uH}
Inductor (L) 60[uH]
Resonant capacitor (C,) 0.1[uF]
Snubber resistor
Snubber capacitor
Switching frequency (f,) 20[kHz]
Duty ratio 0.4
2883/89/13 19:32 115 [y Worsal
Stopped 268 [ 18aMs/s  Sus/div
Vs
) g i
I{a ) S Mivua
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Vs 100V/dtv
I SA/div Sps/div
CHt 1:1 TH2 198:1 €dge CH1
s.508/div S.100U/04v fAuto
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Fig. 6 Experimental waveforms of the switch current
and voltage of the proposed circuit.
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Fig. 7 Comparison of the harmonic distortions.
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Fig. 8 Duty ratio versus efficiency.
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