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A novel single-phase five-level voltage-source inverter

ZENG Fan-peng, JI Yan-chao, WANG Jian-ze
( Department of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China)

Abstract: This paper presents a new single-phase five-level voltage-source inverter. The proposed design
improved on the complex circuit structure of a conventional multilevel inverter and achieved as much output
voltage levels as possible with fewer power switches. In this topology two power switches were used together
with a conventional single-phase H-bridge voltage-source inverter. By using six power switches, five output
voltage levels can be obtained at ac side. Simple PWM ( Pulse-Width Modulation) control was achieved.
The simple PWM control strategy was presented on the base of analysis of operating principles and six work-
ing model. Experimental results verify the validity of the proposed topology and control strategy.
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Fig. 1 Diagram of the main circuit
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Table 1 Operating states of the proposed inverter

ERARE OS OS 0SS S S -
1 1 0 0 1 1 0 v+
2 0 1 0 1 1 0 o
3 0 1 1 0 0 1 )
4 1 0 1 0 0 1 - -2
5 1,0 0,1 1 0 1 0 0
6 1,0 0,1 0 1 0 1 0

1 G T 6 FA B TR RIF R
A, 1 TRl .0 FaliIt, &40 THERKNEK
FL R G 2 R

B2 e

Fig. 2 The equivalent circuit
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Fig. 3 SPWM operation principle

10ms/ ¥
(a) BB HE

10ms/ %%
(b) REFEE
B4 XRER
Fig. 4 Experimental results
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