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Fig.1 Schematic diagram of nth harmonic
current detection

d

0—> dg—abe e

1, —>
I, —>|
i—> 0.
B 2 FTIhsr 8RN R EAE E
Fig.2 Schematic diagram of reactive
component detection
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Fig.3 Schematic diagram of software PLL
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Fig.5 Schematic diagram of closed-loop nth
harmonic current control
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Fig.6 Schematic diagram of reactive component and
capacitor voltage control
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Fig.4 Schematic diagram of feedforward-feedback control strategy
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Fig.7 Variation of phase-a source current THD for
three kinds of control strategy
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Fig.8 Spectrum of phase-a power current
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Fig.9 Waveforms of three-phase source current,neutral current and phase-a source voltage
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Feedforward-feedback control strategy based on detection of power current and
load current for three-phase four-wire APF
LIANG Yingyu',LIU Jianzheng?, XU Xingtao®’, YANG Qixun', WANG Yi’
(1. North China Electric Power University,Beijing 102206 ,China;2. Tsinghua University,Beijing 100084, China;
3. Jiangsu Electric Power Company Research Institute,Nanjing 211100, China)

Abstract: The three-phase four-wire APF(Active Power Filter) can be used to compensate the harmonics,
three-phase unbalance current,zero sequence current and reactive current caused by the nonlinear loads. A
novel method is proposed to detect the positive,negative and zero sequence components and the reactive
power component of the harmonics in three-phase four-wire system. A feedforward-feedback control strategy
is proposed,which simultaneously detects the load current for feedforward control and the source current for
feedback control. It ensures the harmonic compensation effect and the better dynamic performance,suitable
for the harmonic compensation of rapidly varying nonlinear loads. Since the harmonic component of each
order is a DC variable in the corresponding synchronous rotating coordinates system,multiple integral
regulators in the synchronous rotating coordinates system are applied in the feedback control to realize the
nearly 100% harmonic compensation for different orders. Simulative and experimental results prove the
correctness of theoretical analysis.

Key words: three-phase four-wire; feedforward control; feedback control; active filters; harmonic analysis; com-
pensation
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