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Analysis and countermeasures of influence of electric locomotive on-load
running on power quality of urban rail vehicles

YANG Shoujun', GAO Hongguang', ZHANG Lichen', LI Xueli', SU Yuming’, LI Shaoqiang’

(1. CRRC Dalian Co., Ltd., Dalian, Liaoning 116045, China; 2. School of Electrical Engineering, Southwest Jiaotong University,
Chengdu, Sichuan 610031, China; 3. CRRC Dalian R&D Co., Ltd., Dalian, Liaoning 116052, China)

Abstract: To address the engineering challenge that induced voltage generated by electromagnetic coupling between AC OCS and
DC urban rail power supply OCS during parallel laying poses threats to personnel safety and disturbs vehicle operation, this study focuses
on the Lvshun test loop of Dalian Locomotive, where a 5 m spacing between AC/DC lines hinders synchronous factory testing of rolling
stocks. Mechanism modeling and suppression technology research were conducted. An equivalent circuit model was established, and a
simulation platform based on MATLAB/Simulink was built and calibrated with field data. The attenuation law of induced voltage with
varying line spacing and transient characteristics under special conditions were revealed. Based on simulation results, an LC/LRC filter-
ing suppression scheme was designed and verified through engineering implementation. By installing 3 groups of LRC filters and 1
group of LC filters on the test loop, the induced voltage was effectively suppressed to a safe range, resolving the bottleneck of synchro-
nous multi-type vehicle testing and significantly improving production efficiency. This research provides important theoretical basis and
engineering reference for AC/DC line planning and electromagnetic compatibility management in the context of integration of high-
speed rail, inter-city rail, suburban railway and metro.

Keywords: electric locomotive; urban rail DC OCS; induced voltage; electromagnetic coupling; line spacing; suppression

countermeasures; integration of high-speed rail, inter-city rail, suburban railway and metro
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