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Abstract

In this paper, breakdown characteristics of soil in a coaxial cylindrical electrode system stressed by
impulse currents were experimentally investigated. The breakdown voltage and current waveforms for
4 types of soils were measured, and the threshold electric field intensity, the time-lag to breakdown
and the voltage—current (V-/) curves were analyzed and discussed. As a result, the breakdown voltage
and current waveforms are strongly dependent on the grain size of soil, and the voltage and current
waveforms for gravel and sand differ from those for silt and loess. The threshold electric field
intensity Ec is increased in the order of gravel, sand, loess and silt. The V-7 curves for all test
samples show a ‘cross—closed loop’ of co-shape. Also, the time-lag to breakdown for gravel and sand
are longer than those for silt and loess. It is expected that the results presented in this paper will
provide useful information on the design of improving transient performance of a grounding electrode
system subjected to lightning current considering the soil ionization.

Key Words : Sail lonization, I~/ Curve, Breakdown Voltage, Lightning Current,
Transient Grounding Impedance, Time-Lag To Breakdown
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Fig. 1. Schematic diagram of the experimental
setup
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Fig. 2. Examples of the voltage and current wavesforms for dry soils
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Fig. 3. Threshold electric field in dry soils
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