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Lightning impulse characteristics of large-scale ground rods

B.H. Lee®, K.C. Chang®, D.M. Lee*, D.C. Jeong*, S.C Lee**, C.H. Ahn***, Y.K. Jeong****
*Inha Univ. HIERC. **Hanjin heavy industries ***KEPCO, ****Uijae selectrical research institute

Abstract - To obtain a low ground resistance
in high resistivity soil. long vertical ground
rods are often used. However, if the lightning
current or fault current with high frequency
flow into the grounding system, the ground
impedance is significantly increased because of
the inductive behavior. This paper presents
how the impulse current works on the long
vertical ground electrodes. The different shape
of current was impressed between ground rods
and auxiliary electrode by using impulse
generator and the groud impedance was
calculated from the ground potential rise.
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Fig. 1 Impulse current and equivalent circuit
for a ground rod under impulse
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Fig. 2 Definition of the parameters of impulse
impedance
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Fig. 3 Schematic diagram of the long vertical
ground rods
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Fig. 4 Experimental set-up
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Fig. 5 Waveforms of the impressed current and

voltage according to the rise time
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Fig. 6 Transient ground impedance
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Table 1. Effective surge impedance

Vinax | Ioax Zest
3.8[ps] 571 120 9.06
6.3[xs] 411 120 489
8.3[us] 351 120 3.69
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Fig. 7 Waveform of the impressed current
according to the rise time
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Table 2. Effective surge impedance

Vimax Tmex Zete
4.0[ps] 514 123 9.98
8.0[us] 334 123 445
16[ps] 290 123 258
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Fig. 9 FFTs of the test current
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