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Study of electromagnetic effects of substation ground fault currents on
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Abstract: The co-location construction of data centers and substations has gradually become an effective solution to
solve the problems of data center occupancy and high energy consumption. To address the problem that the ground
potential rise caused by substation faults affects the communication cables of data centers, an electromagnetic
numerical calculation simulation model is established to analyze the distribution of ground potential, contact voltage
and step voltage in the co-location area of substations and data centers under different connection methods of the
grounding network. On this basis, the arrangement of the grounding network interconnection is determined and the
effect of ground potential rise caused by fault current on the communication cables of the data center is studied.
Finally, it is found that increasing the grounding network area and changing the soil resistivity can effectively

improve the transfer potential difference in the communication cables through calculation.
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Fig. 1 Comparison of ground grid connection modes
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Fig. 2 Contact voltage distribution in the co-station area under

fault conditions
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fault conditions
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Fig. 5 Relative location of substations, cables, and data centers
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