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Abstract

Grounding system insures a reference potential point for electric devices and also provides a low
impedance path for fault currents or transient currents in the earth. The ground impedance as function
of frequency is necessary for determining its performance since fault currents could contain a wide
range of frequencies. In this paper, the grounding resistance, grounding impedance and transient
grounding impedance are measured by using 3-point fall-of-potential method in order to analyse
grounding characteristics of the stainless—steel plate grounding electrode. An equivalent transfer
function model of the grounding impedance and transient grounding impedance are identified from the
measured values by using ARMA method and evaluated by comparing conventional grounding
impedances.
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Table 1. Measured soil resistivity

A524m] | ZR71AGQ] | ZR 7] A& [Qm]

0.5 16.69 024
1 13.39 84.1
2 8.26 103.8
3 6.77 1276
4 5.17 129.9
5 4.39 137.9
6 3.66 138.0
7 3.29 144.7
8 3.06 153.8
9 2.84 160.6
10 258 162.1
15 1.834 1729
20 1.582 198.8
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Fig. 2. Measured soil resistivity
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Table 2. Three-layer soil model parameter

A E[Q m] %= F7[ml
EEZ(p1) 190.16 5.27
=2t (p2) 94.55 6.41
A Z(p3) 351.34 Infinite
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measurement #12
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current [A]

time [sec]
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Fig. 7. Measured voltage and current waveforms
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Fig. 8. Qutside view of the grounding impedance
measuring system
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Table 3. Measured grounding impedance
T3 fliz] HA2 z[Q]
100 26.75-30.59
500 26.19-j0.54
1k 25.95-50.50
10k 25.03-30.30
50k 23.94+j1.43
100k 19.19+j3.33
300k 12.91+38.70
500k 26.52+j35.74
700k 36.01+j48.64
1M 59.41+j83.97
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