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Experimental Verification of Single Phase to Three Phase Converter
Using an Active Buffer circuit with a Charge Circuit
Yoshiya Ohnuma, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper proposes a new circuit configuration and a control method for a single-phase to three-phase power converter with

power decoupling function. The proposed converter does not require a large reactor and large smoothing capacitors in the DC

link part. The proposed topology is constructed based on an indirect matrix converter with an active buffer to decouple the

power ripple. The buffering energy is kept by the voltage variation of the capacitor instead of its capacitance. In addition, the

transfer ratio between the input and output voltage is improved to 0.707 due to the connected charge circuit. In this paper, the

fundamental operations of the proposed converter are confirmed by simulation and experimental results. Then, the THD of less

than 1% are obtained for the input current and output current.
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Fig. 1. Block diagram of proposed system.
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Fig. 5. Control block diagram.
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Table 1. Simulation and experimental parameters.
Items ‘ Value ‘ Items Value

Input voltage (rms) | 100V | Carrier frequency | 10 kHz

Input frequency 50 Hz
Maximum 300V

capacitor voltage

Capacitance | 100 pF

Output power 1 kW

Output frequency | 30 Hz
Output R-load ~4Q
Output L-load 3 mH

Buffer
circuit

Inductance |0.25mH
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Fig. 6. Simulation results.
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Fig. 7. Experimental results.
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Fig. 8. Efficiency and Input power factor of proposed circuit.
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