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Experimental Verification of Inductor Module Based Multilevel Current-Source Inverter
Akira Tkegami™, Toshihiko Noguchi (Shizuoka University)

This paper discusses an inductor module based new power electronics circuit topology that realizes a multilevel current-source
inverter. Component counts of the proposed and the conventional circuit topologies are compared, where the proposed circuit
allows significant reduction of the component counts. Several simulation and experimental results show that the proposed
circuit can properly generate a five-level current waveform with a simple circuit topology. The efficiency of the prototype

including a DC current power source is 90.6 % at 133 W output power.
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Fig. 1. Configuration of parallel H-bridge CSI.
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Fig. 2. Configuration of multicell CSI.
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Fig. 3. Multilevel inductor module based current-source inverter.
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Fig. 4. Inductor module.
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Fig. 5. Five-level inductor module based CSI.
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Table 1. Switching states of five-level inductor module based CSIL.
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0 0 1 1 0 1 1 0 +/
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Fig. 6. Current paths of operation modes.
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Fig. 7. Five-level proposed circuit with chopper based DC
current-source.
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Fig. 8. Control block diagram of buck chopper.
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Fig. 9. Five-level parallel H-bridge CSI.
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Fig. 10. Five-level multicell CSI.
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Table 2. Comparison of five-level topology component counts.

Circuit configuration I_Fl’_abr:ilcllegle Multicell I;i‘é(;t; r
Switching devices 10 9 9
Diodes 10 9 9
Inductors 2 3 2
Gate drlvg 6 5 5
power supplies
DC voltage-sources 2 1 1
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Table 3. Generalized comparison of component counts.

Circuit configuration Iifgfil(;egle Multicell I;i‘é(;tl(; r
Switching devices SM—1)2 | 2M—1 M+4
Diodes S(IM—1)2 | 2M—1 M+4
Inductors (M—1)/2 M—2 (M—1)2
Gate drive M| (SR 5
power supplies
DC voltage-sources (M—1)/2 1 1
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Fig. 11. Level number and number of switching devices.
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Fig. 12. Level number and number of inductors.
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Fig. 13. Level number and number of gate drive power supplies.
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Fig. 14. Control block diagram of five-level proposed circuit.
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Fig. 15. Simulation waveforms of five-level proposed circuit.
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Fig. 16. Frequency spectra of output current (simulation result).
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Fig. 17. Seven-level inductor module based CSI.
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Fig. 18. Control block diagram of seven-level proposed circuit.
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Fig. 19. Simulation waveforms of seven-level proposed circuit.
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