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Transmission Power Error Compensation of Three-Phase-Single-Phase Matrix Converter
with Ripple Cancellation Method in boost state.
Satoshi Nakamura™, Shunsuke Takuma, Hiroki Watanabe, Jun-ichi Itoh
(Nagaoka University of Technology)

Isolated AC-DC matrix converters for rapid chargers have been studied to achieve miniaturization and wide output voltage
region. In the ripple cancellation method, the current ripple generated by the low impedance of the high-frequency inductor is
canceled in one switching cycle to facilitate duty calculation and minimize the reactive power period. However, the error occurs
in the high-frequency current average value during power transmission due to voltage commutation. This problem occurs the
error between the reference and actual power. In this paper, the voltage error due to commutation with the ripple cancel method is
examined and the voltage error is eliminated to reduce the power error. The experimental results show that the error between the

reference and actual power is reduced by up to 39.5%.
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Fig. 1. PWM rectifier and inverter and diode rectifier type.
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Fig. 5. Commutation model and voltage error.
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Table 1. Experimental parameters.
Quantity Symbol Value
Rated power P 6.0 kw
Three-phase AC voltage Vac 200V
DC voltage Ve 60 V
Input frequency f 50 Hz
Carrier frequency fow 50 kHz
Leakage inductance L 21 pH
Turn ratio of transformer N1:N, 55:1
) Ly 0.19 pH
Input filter C 10 uF
Dead-time Ty 250 ns
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Fig. 8. Waveforms of matrix converter and rectifier.
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(@) Input and output waveforms of matrix converter.
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Fig. 11. Rated waveform.
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