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PI control based on sliding mode variable structure of DC-link voltage for shunt active power filter

LI Lanfang', XU Xiaogang', WU Guobing®, CAI Xiaoyan®
(1. Electric Power Research Institute, Guangdong Power Grid Co., Ltd., Guangzhou 510080, China;
2. Guangzhou KINO Electrical Industrial Co., Ltd., Guangzhou 510670, China)

Abstract: Duo to the shunt active power filter is widely used in the active power distribution system, more and more
scholars aim to improve the compensation performance of the SAPF. The precise performance of the DC-link voltage is
the key to ensure the SAPF be steady. Due to the bad performance of the output DC-link voltage based on the traditional
PI controller, especially, under the load step-change and the reference voltage jump change, this paper presents an
effective sliding mode variable structure control based PI control method in the voltage loop. At last, the simulations and
experimental results show that the SMC based on PI scheme can improve the steady-state performance and transient
response of the DC-link voltage, and reduce the bad affection of the DC-link voltage fluctuations.
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Fig. 1 Main circuit topology of three-phase three-wire SAPF
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Fig. 3 Block diagram of double-loop control system for SAPF
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Fig. 4 Block diagram of the SMC-PI control scheme for SAPF
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