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A correlation analysis on transformer DC bias current caused by metro stray current
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Abstract: The leaked stray current during the metro operation causes a change of the nearby surface potential, which
results in a variation of the ground potential of grounding transformers, then the transformer DC bias. By studying
the stray current leakage mode in the traction power supply system for rail transit and the flow path which causes the
transformer DC bias. the mechanism of transformer DC bias generated by the metro stray current is revealed. With
the consideration of the action mechanism of stray current on transformer DC bias, the equivalent resistance model of
the transformer DC bias caused by the stray current is built with double-end power supply which is based on the dis-
crete model of the stray current distribution. The mathematical equation of the transformer neutral point current with
the changing operating conditions of the rail transit is established, and the numerical calculation of the transformer
neutral point is realized. The validity of the model is verified by the CDEGS simulation, which has certain guiding sig-
nificance for the planning and construction of subway stations and substations.
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Figure 1 Schematic diagram of metro stray

current leakage mode
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Figure 3 Equivalent resistance model of transformer DC bias caused by metro stray current
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the transformer neutral point current under
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W/ BIFELT AR UL 3L/ A
s B/km  W/A CDEGS {5 EAH % 80 R4
12 0.1 1 800 —4,428 7 —4,420 3
19 0.2 3 000 —11.790 7 —13.994 3
26 0.3 2 400 —10.818 5 —11.905 4
33 0.4 200 —0.862 9 —0.668 4
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48 0.6 200 —0.442 5 —0.203 9
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69 0.9 200 0.6259 0.616 4
77 1.0 200 0.845 2 0.643 3
84 1.1 3 000 6.536 1 9.161 6
91 1.2 —1933 0.157 4 0.374 3
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Figure 6 Surface potential distribution curve

with locomotive position changing
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results and calculation results at r=19 s
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