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Abstract

Aiming at the problems of slow dynamic response, poor robustness and low tracking accuracy of
harmonic current tracking link of three-phase three-wire shunt active power filter, a sliding mode
variable structure control strategy for exponential fast terminal of shunt active power filter is
proposed, and the complex structure and chattering problem of the traditional active power filter
sliding mode controller are solved. Based on the analysis of mathematical model, the exponential
nonlinear sliding mode hypersurface and control rate are designed, proving the reachability of
sliding mode control. The control strategy can achieve global asymptotic stability of the system,
and it can make the state variables of the system converge to the equilibrium point in finite time;
at the same time, it has strong robustness to the time-varying uncertain part of the system. The
simulation results show that the control strategy has faster dynamic response speed, stronger ro-
bustness and higher control accuracy.
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Figure 1. Schematic diagram of three-phase shunt active power filter
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Figure 2. Overall control block diagram of the system
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Figure 3. A-phase load current waveform and spectrum waveform
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Figure 4. Two control methods for current waveform of A-phase power network
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Figure 6. Contrast of current spectrum of A-phase power supply controlled by two methods
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