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Characteristics of Transient Grounding Impedances of Rod Electrodes

B.H. Lee. J.S. Park. J.J. Yang and S.C. Lee
Dept. of Elsctrical Engingering. College of Engineering. Inha University

Abstract - Electronic circuits are becoming more
vulnerable owing to the development of integrated
circuit. Computer and info-communication facilities
are very sensitive to surges caused by lightning,
and they can suffer a malfunction and damage.
Recent concemn about damage and upset caused by
transient overvoltages has focused on surge
protection. The most important parameter in surge
protection is the transient grounding impedance. In
this paper, the transient grounding impedances of a
rod electrode have been measured under impulse
current waves. Z-t, Z-{ and V-{ characteristics of
the grounding electrode in according to the length
of the grounding lead wire were obtained and
analyzed.
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Fig. 1 Circuit diagram of measuring system
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Fig. 2 Typical response waveforms of rod grounding
electrode under impulse current
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Fig. 3 Equivalent circuit diagram of the grounding

system and conception of the potential rise
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Fig. 4 Waveforms of transient grounding impedances
under impulse currents
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Table 1 Effective surge impedances(Zesr) for the length
of the grounding lead wire under impulse
currents
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Fig. 5 V~i Characteristics in 8/60 us impulse current
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Fig. 6 Z-i Characteristics in 8/60 us impulse current

34 9 #EAQ 49 2T QAU o 29
% QAL A HSTURIN Ao et v
FARE U8 Eayen, QAR 248 3
Mo 0% FUNS BHel WA vEhet

0300 45 YW= AHE Widg W FAAI=A
o Qolo) e V-i, Z-i H4e 19 7, 80} Uehge
o, olud Aeld) W AR FAFY V, Z FAE

v [V]

180
1[A]
2loj=d ol
a: 1, bl 60, ¢t 140 (m}
28 7 207300 us YE 2 FFO OI& V- §Y
V-i Characteristics in 20/300 us impulse current

Impedance [£]

180

1{A)

clol=M dol
a: 1, b: 60, ¢t 140 [m)
a8 8 20/300 us YHA MR UStZ- 54
Fig. 8 Z-i Characteristics in 20/300 us impulse currents

3.3 &

JU2 ARE BAATA e 19 BHEY
A2 2492 1 B4 BAE 2%, WA
dol=Me) GgeR A& 2, V-i, Z-i B4l 2A
dsstdn. g AR ANdE H=
A A3t FAel=de] old J%g nefsior
T AAHHY RErlAo] oo Relc

(% 3 2 #)

[1] R Kosztaluk, "Experimental Study of Transient
Ground Impedances”, IEEE Transactions on Power
Apparatus and Systems, Vol.PAS-100, No.ll November
1981

(2] BIGMRE, “BEHEEAFRT, A-4 Bt

[3] J.H. Bogensperger, "Resistance of Grounding Systems
Stationary and Trasient Behavior

[4] Shohei Kato, "Surge Responce Analysis of Tower
Grounding by Numerical Electromagnetic Field Analysis”,
TIEE Japan, Vol.115-8, 1995

(5] EE. Oettle, "A New General Estimation Curve For
Predicting the Impulse of Concentrated Earthing
Electrodes”, IEEE/PES, SMB67-1, July 12-17, 1987

-1647-



