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Fig.1 The soil ionization model under impulse current
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Fig.2 The 8/20ps impulse lightning current waveform
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Fig.3 Conductivity and electrical field distribution in

the soil
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Fig.4 Relative leakage current distributions of

horizontal radiating grounding rods
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Fig.5 Relative leakage current of the horizontal grounding electrodes at peak of injection current
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Fig.6 The electric resistance of the horizontal grounding
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Fig.7 Transient ionization phenomenon area in the

soil of the horizontal grounding
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Fig.8 Comparing with the electric resistance of

the horizontal grounding
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Analysis of the Grounding Device’ s Impulse Characteristics

Considering Transient Ionization Phenomenon of Soil

LI Jingli',GUO Liying' ,WU Dongya’, WANG Leilei' ,LI Yuanbo'

(1 School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China;2 Henan Electric Power Dispatching &
Controlling Center, State Grid Henan Electric Power Company, Zhengzhou 450052, China)

Abstract.: The tests and actual operating experience show that the impact characteristics of grounding device
characteristics are important factors about lightning protection performance of transmission lines. In this paper,
based on the dynamic soil ionization process and distributed soil parameters, we established the finite element
model of the impulse characteristics of grounding device. According to the simulation results and test results,
we analyzed the mechanism and law of diffuser impact about typical grounding device from the electromagnetic
field. And we calculated quantitatively the influence of the soil parameters and injection current parameters to
the soil volume ionization region under the impact of current action. On the basis of these, we also analyzed
soil ionization effect on typical ground resistance, step voltage, contact voltage and other parameters of the
ground. The results show that the soil ionization phenomena has a great influence on the impulse diffuser char-
acteristic and impulse grounding parameters, especially in the area of high resistivity and high injected current.
the findings can provide theoretical support for new measures of reducing the impact grounding resistance.

Key words: grounding device; impact properly; transient ionization phenomenon of soil; finite element analy-

sis



