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Novel fuzzy sliding mode control method for three-phase three-wire shunt active power filter

JIANG Quan-cai, MA Xiao-xu, LI Hong-gang
(College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: This paper designs a shunt active power filter with the novel fuzzy sliding mode control method to solve the harmonic
compensating problem in three-phase three-wire grid and reduces the harmonic distortion of the supply current successfully. The p-q
harmonic detection method is applied and the harmonic component in load currents can be extracted quickly and exactly. The PI
control technique is used to control the stability of capacitor voltage in DC side. The designed fuzzy sliding mode control method is

applied in the reference current control. Simulation results reveal, compared to the hysteresis controller, the designed fuzzy sliding

mode control method can reduce tracking error obviously and improve the harmonic compensation effect of active power filter.
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Fig. 1 Topology of three-phase three-wire shunt active power
filter
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Fig. 2 Schematics diagram of improved PQ harmonic detection and DC voltage control
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Fig. 3 Structure of fuzzy sliding mode controller
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Table 1 Fuzzy sliding mode control rules

ds/dr NB NM NS Z0 PS PM PB
PB Z0 PS PM PB PB PB PB
PM NS Z0 PS PM PB PB PB
PS NM NS Z0 PS PM PB PB
Z0 NB NM NS Z0 PS PM PB
NS NB NB NM NS Z0 PS PM
NM NB NB NB NM NS Z0 PS
MB NB NB NB NB NM NS Z0
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Fig. 8 Sliding mode control reference current tracking error
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