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Modeling for the DC bias current of transformer caused by the metro stray current

PENG Ping',ZENG Xiangjun®,NI Yanru?, YU Kun’,LENG Yang’,ZHOU Weihua' ,XIE Yaoheng'

(1. Electric Power Science Research Institute, State Grid Hunan Electric Power Co. , Ltd. , Changsha 410114 ,China;

2. School of Electrical and Information Engineering,Changsha University of Science and Technology,Changsha 410114 ,China)

Abstract: The metro stray current can flow through the neutral point of the transformer from the grounding grid in the
soil, and then cause the transformer DC bias phenomenon. In order to effectively evaluate the influence of metro stray
currents on transformers, a resistance model for the transformer DC bias caused by the stray current is established by
considering the traction current in metro, the "rail-current drainage net-earth" metro system structure, and the DC
bias current loop. Then the dynamic equation of transformer neutral point current with time and metro train position
is established, and the neutral point current can be solved by the LU decomposition. The software CDEGS is utilized
to build the train and transformer simulation model. The transformer neutral point current between the simulation re-
sults and the calculation results of the proposed modeling method are comparative analyzed, and the model error is
small. Therefore, it can be effectively applied to the evaluation of transformers affected by metro stray current.
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Figure 1 Schematic diagram of transformer DC bias

caused by stray current
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Figure 2 Schematic diagram of stray current

circulation circuit
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Figure 3 Equivalent model of DC bias caused by stray current
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diagram in CDEGS
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Figure 5 Metro traction current curve changed with time
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Figure 7 Stray current dynamic distribution curve
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Figure 8 Stray current simulation and calculation

values at 12 s
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