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Novel approach of current control for hybrid active power filter
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Abstract: The dead-zone of controlled devices and time-delay in digital controllers are disadvantageous to the overall
performance of the system; to tackle these disadvantageous effects we propose a novel controller consisting of the 7-
compensation Smith predictor and the PI controller with parameters optimized by the improved Ziegler-Nichols method.
The control performance of the proposed controller is better than that obtained by using the conventional PI controller
with optimal parameters. The introduction of the w-compensation Smith predictor effectively eliminates the time-delay in
the control process; this improves the response speed and the system stability, and promotes the control accuracy. Since,
by the integral time absolute error(ITAE) criterion, we have derived the mathematical relations between parameters of
the m-compensation Smith predictor and the improved PI controller; it is possible to determine the parameters of the -
compensation Smith predictor from the parameters of the improved PI controller. Simulation and experimental results
validate the effectiveness of this control method. In addition, this controller outperforms fuzzy PI controller in some
filtering effects.
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Fig. 3 The conventional current control structure
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Fig. 4 The proposed voltage signal tracking control structure
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introduction of time delay
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Fig. 6 The proposed current signal tracking control structure
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Fig. 12 Experimental waveforms comparison

of source current with the proposed

control method
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