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Dead-time effect compensation of APF based on predictive direct current control
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(1. Chongqing New Century Co., Ltd, Chongging 400041, China; 2.State Key Laboratory of Power Transmission Equipment &
System Security and New Technology, Chongging University, Chongqing 400030, China)

Abstract: On the basis of analyzing the APF’s dead-time effect with hysteresis current control, this paper describes the current status
of dead-time effect compensation. With simulation analysis and experimental data, the reason of dead-time effect as well as control
variables associated are confirmed. For the three-phase three-wire system, voltage vector control algorithm based on predictive direct
current in the APF’s inverter control is used in AC motor control field. Furthermore, the algorithm is applied to the 33 kVA APF
prototype. The experimental result and data analysis verify that the method is feasible and effectual in reducing the dead-time effect

and can enhance the control precison and compensation effect of APF when tracking control current.
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Fig.2 Waveforms of sampling compensation current
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Fig.3 Voltage vector distribution in vertical coordinate
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Tab.1 Principle of sector selection
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Tab.2 Active voltage vector selection
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Fig.4 Current error vector composition diagram
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Fig.5 Source current waveforms before and after compensation
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Fig.6 FFT analysis of source current
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Fig.7 Current error of hysteresis control
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Fig.8 Current error of predictive current control
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Fig.9 Waveforms of source current with predictive current
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