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Fig.1 The system of shunt APF with LCL filter
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Fig.3 The relation between the max

allowable current ripple and the
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Fig.5 The magnitude and phase characte-
ristics with and without damp
(considering the source inductance)
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Fig.7 Current controller using generalized
integrators with capacity current feedback
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Fig.8 The spectrums of grid current and
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Fig.9 The spectrums of grid current and
voltage at PCC(with LCL filter)
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Research on LCL filter applied to shunt active power filter
WU Jian,XU Dian-guo,HE Na
(Harbin Institute of Technology,Harbin 150001, China)
Abstract: Based on the maximal allowable current ripple,the switching frequency and the damping
characteristic,a novel design method of the LCL filter applied to the three-phase shunt APF(Active
Power Filter) is proposed. The LCL filter is effective in eliminating switching harmonics of VSI,
which has better performance than LC filter and can overcome the influence of the grid parameter
uncertainty. With the detail introduction of design process,an example is presented. To avoid the
current resonance caused by LCL filter,damping resistance is usually needed,which increases
wastage and reduces system efficiency. A novel control strategy is proposed,in which the capacity
current feedback is used as damping resistance to strengthen the damp and effectively suppress the
resonance of low harmonics by regulating the feedback coefficient with unchanging system resonance
frequency. Simulation and experiment validate the design of LCL as well as the control strategy.

Key words: LCL filter; generalized integrator; active power filter; capacity current feedback



