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Modeling, verification and stability analysis of dual-port equivalent traction network
considering distribution parameters
CHEN Xunjun',LI Guorong',LIU Zhigang', DENG Yunchuan®

(1. School of Electrical Engineering,Southwest Jiaotong University,Chengdu 611756, China;
2. China Railway Eryuan Engineering Group Co.,Ltd.,Chengdu 610031, China)

Abstract: Aiming at the problem that the current traction network models are difficult for impedance mode-
ling and system stability analysis,a Thevenin-Thevenin equivalent circuit model of traction network is adopted,
and the traction network is simplified into a dual-port circuit with controlled sources considering the distri-
bution parameter characteristics of the traction network. The results compared with the measured data of ac-
tual lines show that the line parameters obtained by the proposed modeling method are consistent with the
actual line data in the middle frequency band. The stability of a vehicle-grid cascaded system is analyzed
based on the proposed model,and the results show that the proposed model can analyze low-frequency os-
cillation of the system more accurately than the traditional simple models, and the length of the traction
network significantly affects the low-frequency oscillation stability of the system.

Key words:high-speed railway;vehicle-grid system;traction network modeling;impedance verification;stability
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Fig.Al Structure diagram of catenary of Chongqing-Lichuan line

| T
EHEIERF
ot AR R
u
220KV3 €7 | 15=2186.8A 291
7202 Jieo
IT=2186.8A T17 — /

A2 R LFERE T RIBE BB RREE

Fig.A2 Schematic diagram of short circuit test circuit at end of Fengshi arm on Chongging-Lichuan line
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Fig.A3 Open and short circuit admittance of tested power supply arm



Zopen Zshort PCC R" Ln *

BIAHER

A4 ERREXFRGREE

Fig.A4 Schematic diagram of vehicle-grid cascaded system
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Table A2 Distribution parameters of traction network and control parameters of vehicle-side rectifier
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Fig.A5 Bode diagram of vehicle-grid cascaded system
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