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Abstract: [Introduction] Unlike the independent grounding electrode, shared earth electrode is connected to multiple DC (Direct
Current) systems, and its parameters and operation mode need to be determined by each system connected to it. There are mutual
influences between systems, and various factors need to be considered comprehensively during design. [Method] By using CDEGS, the
mutual influence factors and laws between the two grounding electrodes were analyzed, especially the mutual influence between the deep
well grounding electrode and the vertical grounding electrode. Then the influence on the step potential with the same polarity operation
and different polarity operation when multiple grounding electrodes operate and share at the same time in the actual scenario was studied.
[Result] The simulation results show that the degree of interaction between grounding electrodes changes with the change of soil
resistivity characteristics and the distance between electrodes. The influence of deep well grounding electrode on vertical grounding
electrode is different from that of vertical grounding electrode. [Conclusion] The general law of interaction between vertical grounding
electrode and deep-well grounding electrode is studied in this paper, which can provide theoretical and technical support for the scheme
of shared grounding electrode, and opens up new ideas for the design of grounding electrode in the future.
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Tab. 1 Effect of soil resistivity on the potential of electrode

conductor under uniform soil model
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% Kl% \Y% K%
50 101 155 53.47 47 —53.47
200 403 618 53.35 187 -53.60
500 1006 1545 53.58 466 ~53.68
1000 2011 3090 53.65 931 -53.70
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Tab. 2 Effect of electrode spacing on the potential of electrode
conductor under uniform soil model
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5 101 155 47

10 101 140 61.8
15 101 132 69.7
20 101 127 74.7
30 101 121 80.9
40 101 117 84.7

FE: TEARN100 A, 13RI AR50 Q-m, TEELHEAR A 35 m.
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Tab. 3 Influence of soil resistivity on the potential of electrode conductor under the horizontal two-layer soil model
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50(0 ~4m)/100(4 m ~ ) 192 291 51.56 92.4 -51.88
50(0 ~4m)/1000(4 m~ o) 1705 2492 46.16 916 —46.28
100(0 ~ 4 m)/50(4 m ~ o) 99.3 152 53.07 46.6 -53.07
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Tab. 4 Effect of soil resistivity on the potential of electrode conductor under uniform soil model
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Tab. 5 Effect of electrode spacing on the potential of electrode conductor under uniform soil model
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50 101 9.5 103 11.2 99 7.8

100 101 9.5 103 11.2 99.1 7.9

500 101 9.5 102 10.6 99.8 8.4

1000 101 9.5 102 10.2 100 8.8
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Tab. 6 Influence of soil resistivity on the potential of electrode conductor under the horizontal two-layer soil model
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Fig. 1 Sharing scheme of grounding electrode
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Tab. 7 Calculation results under the same polarity of the grounding electrode
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Tab. 8 Calculation results under different polarity of the grounding electrode
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