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Fig.1 Connection of "—" shaped grounding
grid and grounding module
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Tab.1 Comparison of grounding module reduction
efficiency between one side and two sides

BEHIIRG 4/ m PRI /%
A A
10 13.58 13.58
6 16.18 16.18
5 17.34 17.35
2 24.11 24.24
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Fig.2 Grounding module of square
belt-shaped grounding grid
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Tab.2 Comparison of reduction efficiency of different
arrangement methods of square belt-shaped grounding grid

(e) HHS

HeA 5 =X KBRS %
J 1 6.18
Jia 2 10.87
Ji 3 6.13
Jral 4 10.79
Ja5 13.21
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Tab.3 The resistivity reduction efficiency of
grounding module under different soil resistivity

FHERFH o/ (Q-m)  HEHUEFL R/ Q KEBHALR n/ %
50 1.149 4.92
200 4.476 5.15
500 11.12 5.20
1000 22.21 5.22
2000 44.39 5.23
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Fig.3 The effect of soil resistivity on the resistance
reduction characteristics of ground modules
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Fig.4 Comparison of resistance reduction
efficiency without touching bottom soil
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Tab.4 Comparison of resistance reduction
efficiency touching with bottom soil

SR/ (Qeom)  BIEORE WIS m [0S m
L2 TE ORQ W% RQ W% RQ /%

—_— = NN W W B
S Ln © wn O

FERH A0/ %

S W O W

1000 1000 22.21 5.22 20.96 10.55 17.77 24.18
1000 500 14.66 7.80 12.98 18.40 9.72 38.89
1000 300 11.29 10.27 9.22 26.70 6.17 50.96
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Fig.5 The influence of soil structure on the drag
reduction characteristics of grounding modules
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Resistance Reduction Efficiency and Influencing Factors of

Grounding Module of the Tower Grounding Grid
YU Yang', AN Yunzhu®, LIU Xinghua', XIAN Richang®, CAO Ying’, YANG Xuejie'
(1. State Grid Zibo Power Supply Company, Shandong Electric Power Corporation,Zibo 255000
2. School of Electrical and Electronic Engineering, Shandong University of Technology, Zibo 255000 ;
3. Henan Shenghuang Power Equipment Limited Company, Nanyang 473000 )
Abstract : The auxiliary material is often used to reduce the resistance of transmission line tower grounding grid for the limitation
of the extension and vertical grounding resistance reduction measures. For the lack of unified standard guidance when grounding
modules are used in the actual tower grounding project, some problems occurred in application such as blind construction and
low reduction efficiency. In this paper, the common lightning protection software CDEGS is used to simulate and calculate the
influencing factors when grounding module is used to reduce the resistance of transmission line tower grounding grid. First of

no_n

all, simulation is carried out for the laying position and density of the grounding module in the " =" shaped grounding grid.
Secondly, the efficiency of grounding module in the grounding grid is analyzed through the simulation. Then, the influence rule
of soil resistivity and soil structure on the grounding module reduction efficiency is analyzed. Finally, the corresponding
construction suggestions are given for the actual transmission line using grounding module to reduce the resistance. The
conclusions of this paper can provide references for the lightning protection of transmission lines and the construction of the

grounding grid of towers.

Key words: grid of towers ; grounding module ;shielding effect ;soil layer
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