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Analysis of influence of metro passing 110 kV substation on ground network
parameters

MA Gongmin
(North Engineering Co., Ltd. of the Electrification Bureau Group, CRCC, Taiyuan 030053, China)

Abstract: Due to the penetration of a metro section in a certain city, the soil conditions under a certain 110 kV
substation may change, which may adversely affect the electrical parameters such as grounding resistance and step
voltage of the substation grounding network. CDEGS, an integrated engineering software package introduced by
SES company of Canada, is used to calculate and analyze the influence of 110 kV substation on its ground network
parameters. Through the establishment of substation network, metro tunnel and soil model, the ground resistance,
step voltage and contact voltage of underground substation before and after the metro are calculated respectively.
Comparing with the normative calculation results, the influence of substation on its ground network parameters is

evaluated.
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Fig.1 Location relationship between substation and metro tunnel
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Fig.2 Grounding grid model of 110 kV substation
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Tab.1 Comprehensive results of soil resistivity test
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Fig. 3 Setting of input parameters for soil model
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Fig.4 Distribution of ground grid contact voltage without metro
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Fig.6 Distribution of ground grid contact voltage with metro
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Fig.7 Distribution of ground grid stepping voltage with metro

tunnel under transformer substation
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Tab.2 Grounding resistance of transformer substation with or

without metro tunnel
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