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New optimal dead-time elimination for three-phase voltage source inverters

YUAN lJia-xin, XUE Gang, ZHAO Zhen, ZHOU Jun-wei, YU Chang-ting, FEI Wen-li
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Considerable studies have been discussed to compensate or minimize or eliminate the dead-time effect of three phase
inverter. First, this paper analyzes the limitations of the previous strategies. Then, SVPWM sequence calculated by Immune Algorithm
(TIA) for dead-time elimination and compensation is proposed for the three-phase bridge inverter. The proposed scheme implements the
dead-time elimination in most of the reference current fundamental period but switches to the novel dead-time compensation around

the zero crossing point. Furthermore, the simulation results are given to verify that the THD of output waveform generated by

SVPWM is significantly reduced and the amplitude of output voltage is improved.
This work is supported by National Natural Science Foundation of China (No. 50807041).
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Fig. 1 Three-phase full-bridge inverter
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Table 1 Output current polarities of a three-phase inverter

X L]
I ix>0 ip<0 =1
Il ix>0 fhi—1F ic<0
11 E—=1 ig>0 ic<0
v iA<0 ip>0 fi—1E
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VI fi—1F i5<0 ic>0
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Table 2 Status of the switch in a complete period
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Table 3 Pulse sequence of phase A
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Fig. 4 Flow chart of immune genetic algorithm
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Table 4 Setting of simulation parameter

FHAA EN LH RIQ ZIQ
90° 51 0.025 0 7.85
60° 59 0.025 45 9.05
30° 102 0.025 135 15.62
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Table 5 Simulation result

SEIX(2 ps) RIRACTCIEX IA AL TCAEIX
9/(%)
THD Vnh-p THD Vnh-p THD Vz\h-p
90 1.15% 0.997  1.57% 0995 1.06% 1.005

60 1.32%  0.991

30 2.29%  0.976

1.81%  0.994

3.10%  0.994

1.16%  1.005

2.08% 1.004
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