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Abstract Due to the non-planarity of topological graphs for three-phase inverters, it is hard to construct three-phase 
current-source inverter (CSI) topologies from three-phase voltage-source inverter (VSI) topologies by using dual 

multilevel VSI, two planar methods of treating with topological graphs of three-phase two-level voltage-source inverter 
topologies were discussed, and the feasibilities to construct three-phase multilevel CSI topologies by applying such 

circuit topology with planarity was obtained, and a new kind of three-phase multilevel CSI topology was proposed through 

adopted to verify the correctness and rationality of such multilevel CSI topology by simulation.
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Fig. 1. Planarity by adding an extra bridge leg
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Table 1.  Dual relationship of switching states
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Fig. 2. Planarity by adding an independent voltage source
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Table 2. Dual relationship of switching states
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3 5 VSI

Fig. 3. The three-phase 5-level VSI with two voltage sources
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Fig. 4. The three-phase 5-level CSI with two current sources
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Fig. 6. The schematic diagram for 3-level PD-PWM
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Fig. 5. The three-phase 7-level CSI with two current sources
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Table 3. Switching-states decoding for PD-PWM
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Fig. 7. Simulation results of the three-phase 5-level CSI
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