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A Study on the Transient Impedance Characteristics of Grounding
Rods by Lightning Impulse Current

I. K. Kim, J. Y. Song, G. S. Kil

ABSTRACT
This paper describes the correlation of the transient impedance and its parameters with
the stationary resistance of grounding systems to a lightning impulse current.

The test were performed on single grounding rod(¢10(mml), 1[m]) and
triple-grounding rods( ¢ 10lmm], 1[m]) of equilateral triangles with 5[m] spacing.

For measurements of transient impedance, impulse current tests using the standard
8/20[ps] wave specified in IEC 61000-4-5 were carried out on the grounding system to
simulate the transient characteristics in an actual field condition such as a grounding
system for power distribution lines.

In the experiment, transient impedance of the grounding systems have been
investigated from the recorded potential and current waveforms.

The results showed that the value of the transient impedance is quite higher than the
stationary resistance, and provide useful information for the design of a grounding
system considered transient characteristics under a high frequency condition such as
lightning strokes and ground-fault.
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Fig. 2 Definition of impedance parameters
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Fig. 3 Photograph of the lightning impulse current generator
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Fig. 4 Waveforms of the lightning impulse voltage and current
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Fig. 5 Distribution curve of the stationary grounding resistance
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Fig. 7 Configuration of the ground systems
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Fig. 8 -Ground resistivity measuring system
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Table 1 Stationary resistance of the grounding systems
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Fig. 9 Response waveforms to the lightning impulse current

HAYMELDS Aozt slmlet 50(m]d B Alzte] @mE 2z PAF) F=YId2 U
¥ 3

£ 29 109 YAk H5F AR d@ yAFe A=YNPE EHES EF 45
s4¢ vetugen, gAeisdel Fost simlnc 50(mlY Z o) HEAFAx gol
G g2 AugAd S2asl A0 A 2 Agtel R ok A=A Yol7t 271
of utg QsEa Qo) F7H7] WEolaln BeaL,

a9 112 HFA AF g A3 dndx seueE FAH=Me oo st
o Uit 2718 B W, 2, 2,5 Zy> 2,0 €A% 99da nehulEze duE)
gAs dAsgen, 1 271% Y BHIuc 3949 YA FARS o WAHe
2 248e 2ith =8 gHdsiel dolst A4S Frbss 3L viehuiol WA
Asl AgEs Fobdl e Yo SeuEe 35e FAsg

-75-



Journal of the Research Institute of Industrial Technology, Vol. 18, 2001

4ES 5E06

A0S
Afelfs)

2605 BE0S

gmea(g)
8

7E45

IE05 4E05 5806 6E-05

Altsh

TE05 | 2E05

TE05

(@) A Y=o} 5[mld 3¢

(b) HA2=do] 50(m]Y A%

39 10 H%73 AfF g d=dogdx

Fig. 10 Transient impedance to the lightning impulse current
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Table 2 Impedance parameters to the lightning impulse current

(grounding leads = 5[m})
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