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Research on Grounding Characteristics of Tower Branch Epitaxial Grounding Grid for
Environmental Protection Grounding Construction

LIAO Yugqin', QU Lu’, YANG Yueguang', LIAO Minchuan®, LI Wenrong', WANG Xiaoqing'
(1. CSG EHV Electric Power Research Institute , Guangzhou 510663, China; 2. CSG Electric Power Research Institute, Guangzhou
510663, China)

Abstract: Low carbon and environmental protection have become the strategy and policy orientation in China. In
case of resistance reduction construction of transmission towers, long-distance epitaxial grounding electrodes are of-
ten laid to ground, resulting in such problems as waste of land resources and damage to the environment. In view of
the complexity of the tower grounding construction environment and the limited construction area, a distributed cur-
rent resistance reduction structure of the branch-type epitaxial grounding grid of the transmission line tower is pro-
posed so to achieve low carbon and protection of the ground resistance reduction construction. Firstly, the effective re-
sistance reduction length of a single epitaxial grounding electrode is calculated by simulation. Then , the influence of
soil resistivity and ground current frequency on the resistance reduction characteristics of single-branch and multi-
branch epitaxial grounding grids is studied. Finally, the current dispersion characteristics of unbalanced branch epi-
taxial grounding grid are analyzed. The simulation results show that compared with the traditional square frame strip-
ray grounding grid, the single-branch epitaxial grounding grid with 1/3 of branch grounding electrode structure ratio
has better resistance reduction characteristics, and the grounding construction area of the three - branch epitaxial
grounding grid is smaller. The unbalanced branch epitaxial grounding grid helps to reduce the current density of the
main grounding grid further.

Key words: environmental protection grounding; limited construction area; branched epitaxial grounding grid;

resistance reduction efficiency; dispersed current density
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Fig.1 The occupied area of branch epitaxial grounding grid
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Table 1 The occupied area of different branch epitaxial grounding grid
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Table 2 The shielding coefficient A, and the calculated value of grounding resistance of horizontal grounding electrodes with

different shapes
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Fig.2 Tower grounding under limited construction area
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Fig. 3 Branched epitaxial grounding grid of tower
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Fig. 4 Grounding grid with single epitaxial electrode
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Fig. 5 The resistance reduction efficiency of the grounding
grid by changing the length of the epitaxial
grounding electrode
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Fig. 6 Single branched epitaxial grounding grid
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grid when changing soil resistivity under different
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Fig. 9 Multi-branched epitaxial grounding grid
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Table 3 Resistance reduction efficiency of unbalanced

branched epitaxial grounding grid
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Fig. 13 Grounding scalar potential of unbalanced branched epitaxial grounding grid
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Fig. 14 Dispersed current density of unbalanced branched epitaxial grounding grid
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