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ABSTRACT: In order to have a comprehensive analysis of the
grounding electrode heating process and optimize the electrode
design, this paper selects two different textures of soil to have a
temperature temperature
characteristic of soil water content, soil thermal parameters and

simulation  experiment. The
soil resistivity obtained from the experiment results. According
to the soil temperature characteristic, the finite element method
and the electric-thermal dynamical coupling model were
integrated to simulate the temperature rise of the cirque
grounding electrode in the monopole ground return mode in a
long duration, and then compare with the calculation method
without considering the effect of soil temperature rise. The
results of experiment and simulation indicate that: soil
parameters will vary with the temperature rise, lead to
grounding electrode have further heating, and the worse
temperature rise can result in abnormal operating of the
grounding electrode. Therefore, combine soil temperature
characteristic with the grounding electrode design can ensure
more safety operation of the grounding system.
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Tab. 1 Value of the water content and soil resistivity with
the temperature rise
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Fig. 3 Water content changes with the temperature rise
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Fig. 6 Soil resistivity changes with the temperature rise
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Tab. 3 Results of the simulation
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Tab. 4 Results of the different circle diameters simulation
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