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Study on Generalized Inductor Module Based Multilevel Current-Source Inverter
Akira Ikegami, Toshihiko Noguchi (Shizuoka University)

This paper discusses a generalized inductor module topology based multilevel current-source inverter. Component count of the

proposed and the conventional circuit topologies is compared, where the proposed circuit makes component count reduction

possible. The simulation result shows that the proposed circuit can properly generate a seven-level current.
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Fig. 1. Parallel H-bridge CSI. Fig. 2. Multicell CSI.

%QZ
3

T Qmev-3)

bl ml l-l
Ly L I
Y M i N

J Qm(2N72) J% m2 4J

Vo
Iz Qs - K Qs
Load
io
Qs 1K Qr

X3 AVHEIHEY2—)VEREA =

Fig. 3. Inductor module based current-source inverter.
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Fig. 4. Inductor module.
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Table 1. Switching states of seven-level inductor module based CSI.
Q| Q| Q| Qi|Qs|Qs|Qr|Qs|Qu |[Qu| HA

001 1101 110 0 1 +I
101|001 110 0 1 +21/3
0 1 0 1 0 1 1 0 0 1 +21/3
001 1101 110 1 0 +21/3
0 1 0 1 0 1 1 0 1 0 +1/3
1 1 {0]0|O0]1 1 0 0 1 +1/3
1o 1]0/|0]|]1 110 1 0 +1/3
1 1 0 0 0 1 0 1 1 0 0

1 110|011 0|1 0 1 0 0
rjfoj1]o|1|[0fO0]1 1 0 —1/3
1 1 0 0 1 0 0 1 0 1 —13
0o 11]0|1 1 001 1 0 =13
001 1 11001 1 0 —21/3
0 1 0 1 1 0 0 1 0 1 —21/3
1 0| 1] 0|1 001 0 1 —2I/3
001 1 1 {001 0 1 —1I
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Fig. 5. Proposed circuit with chopper based DC current-source.
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Table 2. Comparison of component count.

- . Parallel . Inductor
Circuit configuration H-bridge Multicell module
Switching device S(N+1) 4N+5 2N+7

Diode 5(N+1) 4N+5 2N+1
Inductor N+1 2N+1 N+1
Gate drive 2ANH) N+ 5
power supply
DC voltage-source N+1 1 1
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Fig. 6. Simulation waveforms of proposed circuit.
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