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(Analysis of Ionization Phenomena in Soils under Impulse Voltages)
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Abstract

This paper presents characteristics of soil ionization when high currents such as lightning and switching
surge currents are injected into a grounding rod. Soil jonization phenomena are investigated by using both
voltage and current signals recorded by oscilloscope. As a result, a critical electric field intensity(E:) for
ionization is decreased with reduction of grain size. The pre-ionization resistance(R)) and post-ionization
resistance(Rz) at the sand with fine grain size are getting lower with increasing current magnitude. Finally,
the time to ionization(t;) and ionization current peak(tz) of fine grain size are significantly shorter than those

of medium grain size.
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Fig. 1. Configuration of the experimental set-up
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Table 1. Classification of sand according to grain

size
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Fig. 2. Analysis parameters of ionization
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Table 2. Critical electric field intensities for
ionization and breakdown by grain size
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Fig. 4. Time parameters for soil ionization against
voltage
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