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Abstract

The stray current of urban rail transit flows into the grounded transformer winding of the urban
power network, resulting in the DC magnetic bias of the transformer, which affects the safe and
stable operation of the transformer and even the power grid. In view of this phenomenon, through
large-scale field monitoring, the DC magnetic bias monitoring data of 11 substations of 500 kV and
220 KV in East China’s megacity are analyzed. By comparing the operation characteristics of rail
trains, the dynamic fluctuation characteristics of stray current are summarized and analyzed. The
results show that the dynamic characteristics of transformer stray current are closely related to
the operation characteristics of the trains of urban rail transit, with obvious volatility, intermit-
tency and periodicity. By analyzing the geographic information distribution of stray current and
its related power grid structure, as well as its positive and negative proportion characteristics, the
electrical circuit principles about the urban power grid’s absorption, propagation and dispersion
of the stray current are obtained. Finally, based on the continuous monitoring data of stray cur-
rent, the corresponding statistical method is proposed.
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Table 1. Summary table of relevant information of each monitoring station
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SL 500 14#3#4# L R 1 400 12.4
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Figure 1. Geographic location diagram of substation power system and
rail transit line
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Figure 2. Stray current monitoring results of 500 kV JA station
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Figure 3. Comparison diagram between train operation density and absolute
average value of stray current in each period of JA station
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Figure 4. Stray current diagram of curves in different substations
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Figure 5. Stray current distribution histogram and current ratio situation
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Table 2. Summary of statistical analysis of each monitoring station

2. FENGEIt LR R

Y R ) BORMEA) T/MEA) TEAEHESE (%)
JA 1# 9.2 -34 36
JA 24 9.2 -32 4.1
SL 1# 134 -12.3 69
SL 3# 16.5 -13.9 69.5
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Continued
SL 4# 14.4 -14.1 62.7
WJC 1# 10.2 -19.3 21.2
WJC 2# 9.5 -16.1 21.7
HF 1# 114 -10.8 48.3
HF 2# 6.8 -13.6 40.3
TS 1# 12.8 -14.2 51
TS 2# 8.5 -32.2 252
JH 1# 2.9 -15 99.3
JH 2# 11 0 100
JH 3# 14 0.6 100
GD 1# 4 —0.6 99.3
RJ 1# 6.4 -10.8 30.1
RJ 2# 4.9 —8.2 24.8
RJ 3# 9.5 -9.3 47.9
XJ 12# 4.1 -19 89.9
XH 2# 4.4 -5.6 53.7
GB 1# 24 —23 17.5
GB 2# 5.9 —6.2 47.5
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Figure 6. Schematic diagram of the principle of stray current absorption and dispersion
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Table 3. Summary of main characteristic parameters of JA station 1# transformer
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