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Development of Buck-Type Single-Phase to Three-Phase Power Converter with Active Buffer
Yoshiya Ohnuma™, Student Member, Jun-ichi Itoh™*, Member

This paper proposes a novel single-phase to three-phase power converter that can reduce the capacitance value of the

smoothing capacitor in the DC link part. In the case of the single-phase converter, a large smoothing capacitor is required to

absorb a power ripple with a frequency twice that of the power supply. The proposed method involves the use of an indirect

matrix converter with an active snubber to absorb the power ripple. Therefore, the proposed system does not require a reactor and

large energy buffer, such as a smoothing capacitor. Moreover, a diode bridge can be used on the rectifier stage in the proposed

circuit. In this paper, the basic operation and validity of the proposed method are confirmed by simulation and experiment result.

Thus, it is confirmed that good waveforms for input and output currents can be obtained by the proposed method.
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Fig. 1. Conventional circuit.
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Fig. 2. Block diagram of proposed system.
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Fig. 3. Proposed circuit with single switch in buffer.
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Table 1. Comparative table.
Conventional circuit

Proposed
(@ (b) circuit
Large capacitor | Small capacitor
Converter size Middle Small Large Small
Volume of capacitor| ~ Large Small Large Small
]ngiusioc‘lu'gne"t Large Small Small Small
Applied voltage of : .
power device Low Low High High
The number of Switch : 6 Switch : 6 Switch : 7 Switch : 7
power devices Diode : 4 Diode : 4 Diode : 5 Diode : 4
Converter . . .
efficiency High High Low Middle
Syst ; . .
eff‘?,csigl‘;y Very High Low Middle High
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Table 2. Simulation and experimental parameters.

Items Value Items ‘ Value ‘
Input voltage 100 V K, 0.8 p.u.
PI controller
Input frequency 50 Hz T 0.7 ms
C tation ti
Output frequency 30 Hz (gﬂ}%‘i r?e ig{ller}g;e 3us
Output R-load 1~200Q L 0.75 mH
Input filter
Output L-load 1 mH (only experiments) C 15.4 pF
Carrier frequency 10 kHz ﬁ%’&';fy 1.5 kHz
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