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Research on resistance reducing scheme optimization of 500 kV transmission line tower
grounding grid in different environments

LIU Wenjun, CHOU Yanjun, SUN Lichen
(State Grid Beijing Electric Power Company, Beijing 100031, China)

Abstract: In order to solve the problems of power system transmission line tower grounding device, such as serious
corrosion, poor stability, short life, etc., the optimization scheme for grounding system in different environments is
proposed when choosing the 500 kV transmission line grounding grid model as the research object. Based on the
grounding material type and layout form of grounding grid, the CDEGS software simulation is used to analyze the effects
of different types of soil and ground network area on power frequency grounding resistance and impulse grounding
resistance of galvanized copper, copper clad steel material. Resistance reduction modes are analyzed by CDEGS, and
optimization measures of reduction in resistance under different soil conditions and ground network area are proposed.
Finally, the conclusion of this paper is verified by experiments, which have important practical significance for the
operation of transmission line tower grounding devices.
This work is supported by National Natural Science Foundation of China (No. 51507122)
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Fig. 1 Power frequency grounding resistance value of
galvanized steel, copper clad steel changes with

the first layer soil resistivity
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Fig. 2 Power frequency grounding resistance value of
galvanized steel, copper clad steel changes with
the thickness of the first layer soil
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Table 1 Relationship between potential and impact resistance

of grounding and first layer soil resistivity
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Cu Hf7 75931.17 178158 300763.8 481461.2 695547.6 912107.6
Cu i 3.80 8.91 15.04 24.07 34.78 45.61
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Fig. 3 Relationship between soil thicknesses and resistance
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Fig. 4 Frequency grounding resistance value changes with
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grounding resistance
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Table 2 Electrical resistance of different epitaxial body

distributions (number of segments)
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Table 3 Relationship between the resistance tested and the
length of the epitaxial body
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Table 4 Relationship between the test result of resistance

and the number of epitaxial body
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Fig. 8 Grounding resistance reduction mode of modern

vertical transmission system grounding grid
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Table 5 Relationship between the experimental test results and

the number of vertical grounding
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Fig. 10 Vertical grounding pole position
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Table 6 Resistivity drop per unit length in different vertical
grounding pole position
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