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APF Dead Zone Compensation Strategy Based on PCPR Control
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Abstract: The range of output current frequency of active power filter (APF) under the actual working
conditions is wide, but the traditional dead band compensation method based on proportional resonance controller
(PR) compensates has the limited frequency range. In order to solve this problem, based on the analysis of the
dead-band effect mechanism and the limitations of the PR controller, a dead-band compensation strategy based on
zero-pole configuration with phase-compensated proportional resonance (PCPR) control was proposed. This
method can accurately compensate the current distortion caused by the dead-band effect when the resonant
frequency of the dead-band compensation controller exceeds the system cut-off frequency, which not only enlarges
the compensation range of the harmonic current caused by the dead zone, but also improves the dynamic
performance of the system. Simulation and experimental results verify that the proposed compensation strategy can
effectively reduce the total harmonic distortion rate of APF grid-side output current.
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Fig.1 Converter circuit model
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Fig.2 Schematic diagram of dead zone effect principle
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Fig.6  Output current after adding 63 times PR controller
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Fig.10 System closed-loop zero-pole partial enlargement
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