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Fig.5 Simulation waveforms and harmonic spectrum
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Harmonic Suppression of Active Power Filter
in Metro Power Supply System

Song Pinggang,Chen Huan,Zhang Wei, You Xiaohui, Luo Jian,Zhou Zhenbang

(School of Electrical Engineering and Automation, East China Jiaotong University, Nanchang 330013, China)

Abstract: The harmonic of metro power supply system increases as the power electronic converter device and a
large variety of nonlinear loads have been used widely. The step—down substation adopts 24 pulse rectifier to re-
duce the low order harmonics of the traction power supply system greatly, but this active harmonic control mea-
sure can not reduce the harmonic content of low voltage for power distribution system in metro effectively. In or-
der to reduce the harmonic content of power supply system further, active power filter (APF) is proposed to sup-
press the harmonic at the 0.4kV side of the substation. This paper expounds the working principle of 24 pulse
rectifier and APF. An improved harmonic current detection method based on the ip—iq algorithm of the instanta-
neous power theory is proposed by introducing average current controller and a PI regulator to replace low pass
filter. Then the relevant control strategy of APF is analyzed on the basis of the theory. Finally the simulation is
built in the MATLAB/Simulink framework, and the simulation results show the improved harmonic current de-
tection method APF is effective for the harmonic suppression in metro power supply system.

Key words: power supply system;24—pulse rectifier unit;active power filter (APF) ;instantaneous power theory ;

harmonic compensation



