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Application of particle swarm optimization PI controller in active power filter based on FPGA

YUAN Hui-mei, CHEN Wen, CHEN Wei-hua
(College of Information Engineering, Capital Normal University, Beijing 100048, China)

Abstract: A particle swarm optimization (PSO) current PI control scheme of active power filter (APF) based on field
programmable gate array (FPGA) as the core processor of the hardware circuit is proposed to deal with the difficulty in the parameter
regulation of the current PI controller. The PSO algorithms are employed in this method to optimize parameters of current PI
controller. This proposed approach has superior features, including good applicability in non-linearity system and easy
implementation. Simulation and experiment results achieved from a prototype show that the dynamic property and accuracy of the
proposed current PI controller are evidently improved; the APF based on such a PI controller can implement reactive current

compensation quickly in harmonic suppression and indicate that the optimal design method is feasible.
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Fig. 1 Structure of the active power filter
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Fig. 2 Structure of the particle swarm optimization PI controller
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Fig. 3 Simulation comparison of the conventional PI controller
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