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Fig.1 Basic principle of harmonic impedance measurement
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Fig.2 Flowchart of calculating harmonic impedance
by fluctuation quantity method
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Fig.4 Schematic diagram of traction power supply system
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Fig.6 Model of impedance measurement
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Fig.7 Simulation model of impedance measurement
of traction power supply system
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Fig.8 Comparison between measurement result and
calculative result of harmonic impedance
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Fig.9 Comparison of harmonic impedance
measurement result with and without
background harmonics
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Table 1 Comparison of harmonic impedance

measurement result with and without
background harmonics
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Table 2 Measurement error of harmonic

impedance measurement result with and
without background harmonics
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measurement result with and without noise
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Harmonic impedance measurement analysis of traction power supply system

based on capacitor switching technology
ZHANG Quan,HU Haitao,TAO Haidong,HE Zhengyou
(School of Electrical Engineering,Southwest Jiaotong University ,Chengdu 610031, China)

Abstract: Due to the complex topology of traction power supply system and numerical accurate calculation
difficulty of system equivalent impedance,a harmonic impedance measurement method based on capacitor
switching technology is proposed. The switching process of the shunt capacitor can be equivalent to a
harmonic source injecting harmonic currents into the system,based on which a harmonic impedance
measurement system is established to deal with the special topology of the traction power supply system. The
harmonic impedance measurement system is composed of a 27.5kV/380V transformer,a shunt capacitor,a
switch and a load impedance. Fluctuation quantity method and wavelet decomposition algorithm are applied to
deal with the collected signals in field measurement with background harmonics and noises. The impedance
measurement model of traction power supply system is built on Simulink simulation platform,and simulative
results and error analysis results verify that the proposed method can measure the harmonic impedance of the
traction power supply system effectively.

Key words: traction power supply system; impedance-frequency characteristics; capacitor-switching; im-

pedance measurement; time domain simulation



