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Multilevel Waveform Generation Method Using Switched Power Filters
Kazuki Iwaya and Toshihiko Noguchi  (Nagaoka University of Technology)

This paper proposes a multilevel waveform generation method using switched power filters. Increasing output voltage
level is effective to reduce harmonic distortion of the inverter output voltage and the output filter size. The inverter output
voltage level can beincreased by series connection of several inverters. However, isolated DC power sources or transformers
arerequired at the inverter output. When the output voltage level is increased without using isolated DC power sources and
transformers, lots of switching devicesarerequired. In general, 2(M-1) switching devices are necessary in an M-level inverter.
The proposed system is composed of a main inverter and series-connected switched power filters. Thisswitched power filters
are consisted of full bridge inverters without the DC power sources. Only electrolytic capacitors are implemented across the
DC buses of the switched power filters. The DC bus voltage of the electrolytic capacitors can be kept constant by charge and
discharge processes. The proposed system achieves the multilevel waveform without any DC power sources and transformers,
using fewer switching devices. In this paper, effectiveness of the proposed method is verified by experimental tests.

(switched power filters, full-bridge inverter without DC power souces, multilevel waveform)
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1
Table 1 Relationship of power filter count and output level.

M n T L \ cn St Sc Sn_ Sc
77777 1 3 Vi 6 4 | -2
2 2 5 | v2v, | 10 8 -2
3 9 1av, | 14 16 2
1 5 | v2v,| 8 8 0
3 | 2 9 | wav, | 12| 16 | 4

3 | 17 | vsv, | 16| 32 | 16
77777 1 9 14V, | 12 16 4
5 2 | 17 | wsv,| 16 | 32 | 16

3 | 3 |viev,| 20 | g4 | 44
77777 1 | 17 | 18V, | 20 | 32 | 12
9 2 | 33 |11ev,| 24| 64 | 40

3 65 | 1/32V,| 28 | go | 62
M : Maininv. output voltage level

n : Number of switched power filter

V., : DC buss voltage of switched power filter

S, : Total switching devices of proposed system
S, : Total switching devices of convetional system
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Fig. 4. Experimental circuit. ( Applying 9-level inverter)
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Fig. 5. Control block diagram.
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Fig. 6. Experimental circuit with linear filter.
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Fig. 7. Control block diagram with linear filter.
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Fig. 10. Output voltage waveforms with linear filter.
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Fig. 12. Gain characteristic.
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