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Fig.1 Schematic diagram of detection based on
dq0 coordinates transformation
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Fig.2 Schematic diagram of harmonic detection
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Fig.3 Structural diagram of dual-loop repetitive control
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(1. School of Electrical Engineering and Automation,Hefei University of Technology,Hefei 230009 ,China;

2. State Grid Nanjing Power Supply Company,Nanjing 210019, China)
Abstract: A harmonic detection method suitable for the asymmetric load of three-phase four-wire system is
presented ,with which,only the reactive and harmonic currents are compensated by the inverter,resulting in
the reduced switching device capacity. Based on the proportional regulation and repetitive control,a dual-
loop repetitive control system is designed to improve the tracking speed and steady precision of current
loops. The results of MATLAB simulation show that,the reactive and harmonic current is successfully
separated for each phase by the harmonic detection algorithm and the control strategy has fast speed and
high stability. An experimental platform with a DSP chip as its main control system is built to verify the
actual compensation effect. The grid-side current THD of three phases are reduced from 54.4 % ,59.2 %,
65.2 % (without compensation) to 2.6%,3.2% ,4.4 % (with compensation) respectively,verifying the practicality
and high-stability of the proposed detection method and control strategy.
Key words: three-phase four-wire; active power filter; harmonics detection; repetitive control; dual-loop;

harmonic analysis; compensation
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