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Harmonic resonance modal sensitivity analysis for high-speed railway traction
supply system considering different harmonic load models

ZHANG Min', HE Zhengyou?, GAO Shibin
(1. State Grid Tianfu Electric Power Supply Company, Chengdu 610041, China;
2. College of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Different modal admittance matrix, obtained according to different harmonic model of non-linear loads (NLLs),
may have a big influence on the modal impedance and modal frequency in a resonance mode. The effect of load modeling
of high-speed train on resonance behavior of high-speed railway traction supply system employing modal sensitivity of
modal analysis approach is investigated. Results inferred from the driving point impedance curve got from frequency scan
are compared with those of the modal sensitivity analysis with three different NLL models. The results show that different
NLL models produce closed resonance frequency zone in the same resonance modes.
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Fig. 1 Train-network coupled system of traction

power supply system
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Fig. 6 Simulation model of high-speed train
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Table 2 Maximum resonance contribution rate and matrix elements (constant current source model)

TR ES
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Table 3 Maximum resonance contribution rate and matrix elements (conventional current source model)
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