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An Investigation of a Reduced Switches Simplify Three-phase Five-level PWM Rectifier
Taketo Adachi, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper proposes a new circuit topology for a multilevel PWM rectifier. The proposed circuit combines a diode clump type

topology with flying capacitor type topology. As a result, the proposed circuit uses only twelve switches in spite of a five-level

three-phase PWM rectifier. However, the proposed circuit can obtain a good performance as well as conventional method.

This paper describes the feature of the proposed topology and the control strategy. In addition, the basic operation of the

proposed method is confirmed by experimental results.
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Fig. 1. Conventional circuits. (single leg) Fig. 3. Current path of the proposed circuit.
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Table 1. Comparing of the number of device.
Diode Flying Proposed
clamp capacitor circuit
Switch 24 24 12
Diode 60 24 36
Capacitor 4 30 13
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Fig. 5. Control diagram of the proposed converter.
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Fig. 6 Experimental Results. (Viy:200V, Py :1kW, V. 320V,
faw:10kHZ, Lin:3mH(2.4%), C;, C,:100puF, C3:2000uF)
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Fig. 7. Harmonic analysis of input current.
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Fig. 8. Efficiency and input power factor.
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Fig. 9. Input current THD.
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Fig. 10. Load step response.





