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Fig.1 Main circuit of three-phase inverter
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Fig.2 Waveforms of trigger signal and output
voltage of inverter
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Fig.3 Block diagram of dead-time compensation
system with PI controller
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Fig.4 Block diagram of dead-time compensation

system with sliding mode controller
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Dead-time compensation of inverter with sliding mode controller
based on exponent approaching law
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(1. School of Electrical Engineering and Automation,Harbin Institute of Technology,Harbin 150001, China;
2. College of Automation and Electronic Engineering,Qingdao University of Science and Technology,

Qingdao 266000, China;3. Heilongjiang Province Education College,Harbin 150080 ,China)
Abstract: In order to weaken the effect of dead-time and turn on/off delay on the gird-connected current
of three-phase converter,the average error voltage caused by dead-time is analyzed,the fixed dead-time is
replaced by the dead-time adaptively adjusted according to the amplitude of the current,and a dead-time
compensation model is established. Combined with the sliding mode variable structure control,a current
controller based on exponent approaching law is designed,which,without current polarity detection,adopts
the arctan function instead of the sign function to suppress the chattering intrinsic in traditional sliding
mode control and realizes the dead-time compensation and robust control of inverter. The proposed dead-
time compensation is implemented with TMS320F2812 DSP chip and its effectiveness is verified with a
10 kW prototype of three-phase grid-connected inverter.
Key words: electric inverters; dead-time effect; dead-time compensation; exponent approaching law; sliding

mode control



