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A novel strategy of dead-time elimination and compensation for grid-tied inverters

JIA Xuerui, SU Shiping, LIU Guiying, LU Chao, ZHANG Yi
(Hunan Province Key Laboratory of Smart Grids Operation and Control (Changsha University of
Science and Technology), Changsha 410004, China )

Abstract: A novel dead-time elimination and compensation method based on full analysis of the feature of the grid-tied
inverter and zero-current clamping phenomenon is presented to eliminate the dead-time effect of grid-tied inverter. The
effective switch transistor is chosen according to the direction of grid current in the non-zero current zone and the control
strategy is feed-forward compensation in the zero current zone. In comparison with traditional dead-time elimination and
compensation methods, the proposed method can better restrain the output distortion in the zero current zone, effectively
eliminate the dead-zone effect, reduce THD, and thereby improve grid-connected current quality due to full consideration

of zero-current clamping phenomenon. The Matlab/Simulink simulation results demonstrate the effectiveness and validity

of the proposed method.
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Fig. 1 Control signals with dead-time
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Fig. 2 Power stage of single phase grid-connected
inverter with an LCL filter
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Fig. 3 Dead-time effects on output voltage
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Fig. 5 Analysis of zero-current clamping phenomenon
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Table 1 Dead-time voltage error
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Fig. 6 Decompose of a phase-leg into equivalent switch cells
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