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A Comparison on the Resistance and characteristics of Transient response
of Grounding Systems under Surge Currents

D.H.Shin*, Y. Kim*, Chul-Hee Jung**, Dae-Hoon Cho**. Pil-Soo Kims*
Dongguk University*, XIT Korea. Ltd** , Daerim Collegess*x*

Abstract - This paper presents the surges
response of the grounding systems using frequency
domain electromagnetic field analysis software
package. The frequency and time domain performance
of a Dbulding grounding systems subjected to a
lighting  strike is described and discussed. The
computed scalar potentials is presented graphically
as a function of spatial coordinates. A  double
exponential lighting surge current is injected at one
corner or the building grounding systems.
Time-variant response of rod, mesh and xit grounding
systems under impulse currents have been obtained.
This paper deals with the results of studies on the

time  variation of ground resistance in  three
grounding systems.
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Fig 2.1 Horizontal-2 Layer model
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Fig. 2.2 Grounding systems struck by a lighting surge
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Table.l Grounding impedance of frequency

Impedance
Fot(Hz)
ks N XIT

0.0 4.26 £0.00° 4.08 £0.00° 411 £0.00°
6666.67 429 £556° 410 £251° 411 £282°
20000.0 453 £1566° 413 £7.32° 418 £859°
33333.3 494 £2386° 420 £1191° 434 £1373°
46666.7 548 £2994° 429 £1629° 455 £1799°
53333.3 578 £ 3221° 435 £ 1839 466 £19.79°
86666.7 735 £ 3897° 472 £27.88° 527 £2629°
106667 826 £ 40.58° 501 £ 3273 562 £ 2894~
126667 9.11 £4131° 533 £3697° 59 £31.12°
140000 964 £ 4150° 556 £ 3947 ° 6.16 ~£32.40°
166667 1059 £ 4153° 6.05 £ 43.80° 656 ~ 34.69
173333 1081 £ 4150° 6.18 £ 4475° 6.66 £ 3522°
180000 1103 £41.45° 6.31 £ 4566 ° 6.76 £ 3573
206667 11.82 £ 41.23° 6.85 £ 4887 " 7.16 £3762°
220000 1218 £4110° 713 £50.25° 736 £ 3849
566667 1845 £ 40.11° 1480 £ 6292° 12.33 £ 4829°
673333 1984 £40.17° 17.05 £ 63.44° 1366 £ 49.02°
786667 2118 £40.26° 19.34 £ 6353° 1495 £ 49.49°
960000 23.00 £ 40.45° 2261 £6322° 1672 £ 4998°
1680000 2890 £4L75° 3400 £60.99 ° 2262 £51.99°
1710000 29.08 ~ 41.80 ° 34.37 £6092° 22.82 £ 52.07°
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Fig. 2.4 Earth surface potential at 60 Hz (rod systems)
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Fig. 2.5 Earth surface potential at 0.96 MHz(Rod systems)
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Fig. 2.9 Earth surface potential at 0.96 MHz (XIT Rod)
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