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(Evaluation of the potential reduction and energy dispersion caused by ionization phenomena at the
submerged ground rod)

oHNE - XHEH - YAFE - a0 . =5 - oHIE
( Sang-Duk An - Jong-Hyuk Choi - Geon-Hun Park - Soon-Man Yang - Bok-Hee Lee - Chang-Hwan Ahn’)
Clgistn ITSH HIISsHH
OIGISUBEHE EJIEI}%EI‘?»'
Abstract

When high surge voltage invaded into the ground rod contacted with ground water, the ionization
phenomena are happened in the water. Although some researchers have surveyed the ionization phenomena
in soil, they have just analyzed the variation of the ground resistance. The most important role of the
ground rod is to protect human beings from potential rise and to dissipate energy to the earth safely. In this
work, we presented the method evaluating the potential reduction and energy dispersion. Also we analyzed
theses factors as a function of charging voltages at the water resistivity of 50 Q'm using the Matlab
Program. As a result, the ground rod potential was reduced to 38 kV by jonization just below breakdown

voltage. The energy more than half of the total injected emergy was dispersed through the grounding
electrode caused due to jonization.
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Fig. 1. Configuration of the experimental set up
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Fig. 2. A photograph of discharge luminous image
caused _l)y ionization in the water
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Fig. 3. Calculation for the potential reduction using
Matlab Program.
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Fig. 4. Applied voltages and potential reduction as a
function of charging voltages at the water
resistivity of 50 2'm
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Fig. 5. Examples of increased current and energy
waveforms caused by ionization
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Fig. 6. Applied energy to groud rod and energy
dispersed by ionization as a function of
charging voltages at the water resistivity of
50 @'m
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