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Design Method and Operation Characteristics of Simple Current Injection Method
Three-Phase PFC Rectifier

Ashida Itsuki*, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes a novel circuit topology of a three-phase power factor correction (PFC) rectifier using a harmonics current
injection method and its design method. In the point of the low cost, the harmonics injection method is more suitable than a
conventional six arms PWM rectifier. The harmonics current is simply generated by the only one switching leg.  As the result,
the advantages of the proposed circuit are using only two switches and only one current censor. The injection current is
controlled the optimal in order to obtain good sinusoidal waveforms of the input current. This paper discus the proposed circuit
of the fundamental operation and design method. In addition, the valid of the proposed circuit and design are confirmed with

simulations and experiment. As a result, the input current waveform is almost sinusoidal waveforms and the input current T.H.D.

of 8.5% is obtained at around 1kW load.
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Fig. 1. Circuit of harmonic current injection method.
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Fig. 2. Main circuit of Minnesota rectifier.

DQSD?SD

i L
LYY\

R4

anss s,

Network i

X3 iS5 3 MHEREAS X PFC i

Fig.3. Main circuit of proposed three-phase harmonic

current injection method PFC rectifier.
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Fig. 4. Control block diagram of proposed circuit.
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Fig. 5. Simulation Circuit of ripple analysis.
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Fig.11. Simulation results of the proposed circuit.
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Fig.12. Experiment results of the proposed circuit.
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