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Simulation Analysis of the Effect of Train Operating Conditions
on DC Bias of Power Transformer

YANG Feng, LI Chunmao, GUO Yujun, CAO Xiaobin
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756)

Abstract: With the rapid development of economic construction and the continuous expansion of urban scale, to solve the
contradiction between the supply and demand of urban transportation, China has developed a robust urban rail transit
construction in recent years, forming a complex urban rail transit network in large cities. Several cases have shown that stray
current in the metro affects the surface potential distribution, and if there is a power transformer nearby, the DC current
flowing through the transformer causes the transformer to be DC biased. However, regarding the current situation of the
Metro surface potential distribution, there is limited research on the influence of DC bias of surrounding transformers. For this
reason, this study considers four different operating conditions of up and down trains, builds a metro surface potential
simulation model, calculates the transformer excitation current distortion rate under corresponding conditions, and obtains the
up and down direction when the trains leave the station at the same time. The conclusion that has the most serious impact on
the DC bias of the transformer provides a theoretical basis for preventing the DC bias of the power transformer.
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Figure 1 The resistance network model of the outbound
and return trains
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Table 1 Assumptions of train operation
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Figure 3  Ground potential differences around the subway

under working condition 1
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Figure 4 Ground potential differences around the subway

under working condition 2
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Figure 5 Ground potential differences around the subway
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Figure 6 Ground potential differences around the subway
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Figure 7 Variation curve of transformer excitation
current at 2 400 m
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Table 2 Distortion rate of excitation current
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