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Suppression Effect on Dead-Time in Close-Loop Control

for Grid-Connected Inverter
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Abstract: The mechanism of dead-time effect is illustrated, as well as its influences on fundamental out-

put voltage and harmonic spectrum distribution. Combining the basic analysis and the bandwidth of the

system close-loop transfer function, the suppression effect on dead-time and the close relationship be-

tween the close-loop bandwidth and the suppression effect are quantitatively analyzed. Taking the single-

loop controlled LCL inverter as an example, the suppression effect of the close-loop control bandwidth

on dead-time is verified by simulation. Finally, experiments are performed on a 250 kW grid-tied invert-

er to check the suppression effect on dead-time. Simulation and experimental results agree well with the

theoretical analysis.
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Fig. 1 Current direction of left-leg of inverter
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Fig. 2 Sketch of dead-time effect
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Fig. 3 Dead-time voltage waveform in one fundamental period
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Fig. 4 Dead-time error voltage waveform
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Fig.5 Dead-time harmonic spectrum
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Fig. 8 Three-phase grid-connected inverter and block

diagram of single-current loop controller
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Fig. 9 Bode diagram of close-loop transfor function
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Fig. 13 Experimental waveforms and harmonic spectra
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