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Fig.1 Simplified equivalent circuit model of the traction power supply system for n trains closing
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Fig.2 Equivalent circuit of 1 train closing
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Fig.5 Closing equivalent circuit of a normal running
train located at the head of the line
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Fig.6 Simplified closing equivalent circuit of a normal
running train located at the end of the line
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Table 1 Simulation of closing overvoltage con-
ditions with different number of trains
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Fig.11 Influence of train numbers on the peak overvolt-
age of on-board transformers of split-phase train
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Fig.16 Influence of operating power of group trains

on the overvoltage of on-board transformers of
split-phase train
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Neutral zone closing overvoltage characteristics analysis in

traction power supply system for group trains
XIANG Nianwen', XU Chenglin', SHAO Bingbing', YUAN Qiankun', YANG Jin', WANG Zhoulong®
(1. School of Electrical Engineering and Automation, Hefei University of Technology , Hefei 230009, China;
2. The Center of National Railway Intelligent Transportation System Engineering and Technology
(China Academy of Railway Sciences Corporation Limited) , Beijing 100081, China)

Abstract : During the operation of group trains, the trains frequently pass through the neutral zone. Then,the generated closing
overvoltage will cause serious insulation damage to the traction power supply system and the trains’ high-voltage equipment box.
In order to qualitatively analyze the closing overvoltage characteristics of group trains,the equivalent simplified dynamic circuit
of the traction power supply system of group trains is established according to the principle of circuit equivalent simplification.
The expression of the train terminal voltage at the moment of closing is solved by reasonable assumptions, which reveals the
formation reasons of the closing overvoltage in terms of the qualitative relationship. Based on the transient model of the group
train traction power supply system, the influence of different train numbers, distribution locations and operating power on the
closing overvoltage of group trains is investigated. Finally, a simulation model is built in PSCAD/EMTDC to verify the
correctness of the theoretical analysis results. The results show that with the increase of the number of group trains, the
centralization of the operation location, and the traction power, the peak closing overvoltage decreases. The results can also
effectively guide the closing overvoltage mitigation of group train neutral zone, which reduces the closing overvoltage when the
group trains pass through the neutral zone.
Keywords : group trains; neutral zone; closing overvoltage; traction power supply system; circuit equivalent; overvolta-

ge suppression
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