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Adaptive Fuzzy Passive Control Strategy of LCL-type APF Based on Port Controlled
Hamilton with Dissipation Model
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Abstract: Active power filter (APF) is an important means to control harmonics in power system. In order to
improve the compensation effect of APF for grid side current, a passive control method of APF based on port
controlled Hamilton with dissipation(PCHD) model was proposed. First, the PCHD model of LCL-type APF system
was established, and the interconnection and damping assignment passivity-based control(IDA-PBC) method which
is easy to implement was used to design the passive controller, which proved the stability of the controller. At the
same time, in order to improve the stability of voltage capacity, the fuzzy control was used for the DC side voltage. In
addition, in order to avoid the delay caused by the harmonic detection using the low-pass filter, sine amplitude
integrator (SAI) was used to obtain the fundamental component of the harmonic current. The passive control method
of the system was built in Matlab/Simulink. The simulation results show the feasibility and effectiveness of the
proposed control method.
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Fig.1 Topology of LCL type APF
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Fig.7 Comparison between output current and reference current
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