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A novel approach to extracting harmonic instruction and its control of the active power filter based on
phase superposition theory

PENG Chen-guang, WANG Rui-chuang, LIU Lian-guang
(Dept of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: The AC to AC frequency converter which contains phase-shifting transformer has a low power factor and produces rich
harmonics in operation, the harmonics and reactive power are compensated respectively from the secondary phase-shifting windings
by several shunt APF (active power filter) in practical projects. Taking advantage of the harmonics in the secondary side of the
transformer can be counteracted in the primary side,this paper introduces harmonics superposition algorithm to add the transformer
secondary harmonic instructions together and calculates the primary harmonics instruction on the basis of instantaneous reactive
power theory, so as to omit the harmonics which can be counteracted and avoid the compensation in the secondary side by
APF,which reduces compensation capacitance. Meanwhile, series capacitor in the inverter outline can decrease DC side capacitor
voltage of the active power filter. The simulation results of PSCAD/EMTDC software have justified the new algorithm and voltage
depressing control.
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Fig.1 Diagram of phase-shifting transformer
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Fig.2 APF with series capacitor
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Fig.3 Fundamental potential of the transformer secondary side
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