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Harmonic model and application of traction power supply system considering filter

LI Dandan, ZHOU Fulin, LIU Qian, ZHU Peng, YU Han
(College of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The high harmonic current which is produced by the AC-DC and AC-DC-AC locomotives of high-speed
railway may cause traction network resonance and harmonic current amplification. Aiming at the traction network
resonance and harmonic current amplification in high speed railway system, the amplified multiple of harmonic current is
derived. The mathematical derivation for harmonic model of traction power supply system considering high-pass filter is
derived firstly. Based on this model the parameter and location for the wave-trip high-pass filter in the traction network is
optimized with the optimization objective of ten percent of the total harmonic distortion. An effective method to select
parameters of wave-trip high-pass filter is proposed. The results show that when the resistance of wave-trip high-pass
filter is small, the requirement for the capacity of filter is higher.
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Fig. 1 Diagram of traction network system
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Fig. 2 Equivalent diagram of traction network
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Fig. 3 Schematic diagram of high-pass filter
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high-pass filter in the head end
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high-passed filter at the terminal
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