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Basic verification of twelve-switches simplify three-phase five-level PWM rectifier
Taketo Adachi , Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes a new circuit topology for a multilevel PWM rectifier. The proposed circuit combines a
diode clump topology with flying capacitor topology. As a result, the proposed concept uses only twelve switches

for a five-level three-phase system. However, the proposed circuit can obtain a good performance as well as
conventional method.

This paper describes the feature of topology and the control strategy. In addition, the basic operation of the
proposed method was confirmed with simulations and experiments.
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Fig. 1. Conventional circuits.
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Fig. 2. Proposed circuit.
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Table 1.

Comparing of device number using

same withstand voltage device.

Diode clamp c;:plgicri]t%r Pg?rrézsiid
Switch 24 24 12
Diode 60 24 3
Capacitor 4 30 13
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Fig. 3. Current distance of proposed circuit.
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Fig. 4. Vector diagram of proposed circuit.
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Fig. 5. Control diagram.

2
Table 2. Transition table.

Phase-R Phase-S Phase-T
0 60° R S T
60 120° -S -T -R
120 180° T R S
180 240° -R -S -T
240 300° S T R
300 360° -T -R -S
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Table 3. Simulation parameters.

Output power 1[kwW]

Input AC voltage 200[V]
Input frequency 50[Hz]
Switching frequency 10[kHZz]

DC output voltage command 400[V]
Load resistance 160[Q]

Input inductor 3[mH]
Flying capacitor(C1) 100[uF]
Clamping capacitor(C2) 100[pF]
DC link capacitor(C3) 2000[uF]
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Fig. 6. Simulation waveform..
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Fig. 10. Experimental result.



