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Simulation Test for Improving the Distribution of Voltage
Drop in Soil Under the Action of Lightning Impulse
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Abstract: A lightning impulse characteristic simulation test was carried out in the soil with
different water contents. The waveform characteristics of shock response of the soil corresponding
to different water contents were analyzed, and the distribution of impulse voltage drop under
different water contents was obtained. The experimental results show that the distribution of the
voltage drop is high at the both ends but low in the middle of the soil layer which is purely wetted
with water. The voltage drop at input end is the highest, and the higher the water content, the
lower the ratio of voltage drop. According to the experimental results, it is indicated that the
distribution of impulse voltage drop can be improved by increasing the local water content. The
improved test results show that the increasing water content of the soil layer at input end under the
impulse voltage can improve the distribution of the voltage drop significantly. The main
performance is the voltage drop at input end reduced greatly,and the water content of the soil layer
at input end is higher, the effect is more obvious.
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Fig.1 Schematic diagram of lightning impulse

voltage generator
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Fig.2 Soil box for test and its schematic diagram
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Tab.1 Physical and mechanical properties of clay

SKPE LB HKE HE R FARR IR HL KLEELLRL/ %
i w/ % G, Wi/% W/ % I, <0.002 mm  0.002~0.005 mm 0.005~0. 25 mm
ShoE 1.3 45.8 2.73 4.5 23.5 21.0 23.6 12.1 64.3
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Fig.3 Voltage waveform of the soil with different

moisture contents
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Fig.4 Distribution of impulse voltage drop in the soil

with different moisture contents
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Fig.5 Diagram of the soil layers with different

N R 3

moisture contents
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Fig.6 Voltage waveform of the soil layers with
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different moisture contents
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Fig.7 Distribution of impulse voltage drop in the soil

layers with different moisture contents
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