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Hybrid Commutation with Estimation Method

of High-frequency Current Direction for High-frequency Single-phase to Three-phase Matrix Converter

Shunsuke Takuma, Student Member, Jun-ichi Itoh, Senior Member (Nagaoka University of Technology)

The paper proposes a hybrid commutation method for the three-phase to single-phase matrix converter with an
estimation method for a high frequency load current direction. The proposed method combines two commutation
methods in order to suppress the commutation failure. Therefore, the estimation method for the high-frequency current
direction is proposed in order to apply the current commutation. By applying the proposed method, the input current
total harmonics distortion (THD) is improved by 11% at 10 KW on experiment. The surge voltage is suppressed from

410V to 360 V by the proposed commutation.
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Fig. 1. AC-DC converter
with three-phase to single-phase matrix converter.
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Fig.3. Space vector modulation.
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Table 1. Experimental conditions.

Element Symbol Value
Three-phase AC voltage Vac 200V
Input frequency f 50 Hz
Rated output power Pout 10 kW
Carrier frequency fe 10 kHz
Leakage inductance Ly 0.4 pH
Magnetic inductor L 0.8 mH
Turn ratio of transformer N1:N, 1:24
Input filter L¢(%Z) [0.32 uH(2.5%)
Ct(%Y) 30 uF(3.8%)
Output inductor L 1.4 mH
Resistance load Rioad 3.8Q
Commutation time Tq 1.5ps
Snubber resister 2 68 kQ
Snubber capacitor Csnu 1.0 uF
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(a)Matrix converter waveforms.  (b) Extended waveforms of Fig. 5(a)

Fig.5. Current commutation waveforms at 10kW.
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(a)Matrix converter waveforms. (b) Extended waveforms of Fig. 6(a).

Fig.6. Voltage commutation waveforms at 10kW.
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Fig.7. Propose commutation waveforms at 10kW.
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Fig.9. Comparison of snubber voltage.



