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Abstract

In order to evaluate the performance of a grounding system against lightning or fault currents including
high frequency components, the grounding impedance should be considered rather than its ground resistance.
Recently, some researches on the evaluation and modeling of the grounding impedances have been carried
out, but the results have not been yet sufficient. This paper deals with the frequency dependence of the
resistivity and relative dielectric constant of sand associated with water contents. As a result, the resistivity
of sand is getting lower with increasing water content, and it is nearly independent on the frequency in the
range of less than IMHz, and is decreased over the frequency range of above 1MHz. Also, the relative
dielectric constant is rapidly decreased with the frequency in the range of less than 10kHz, but it is nearly
not dependent on the frequency over the frequency range of 10kHz. It was found from this work that the
frequency dependance of resistivity and relative dielectric constant of socil should be considered in designing
the grounding systems for protection against lightning or surges.
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Fig. 1. Configuration for the experimental set up
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Fig. 2. Equivalent circuit of the test model

a9 29 RCHEAEY IWdzE 4 (D Rol
ANSE Q52 R SR JEon Edd
o,

_ R . wRC
1+ R C? 1+w'RIC?

ey

A (DY gudxe] AFR FE(R)T HFF
AE(m)S AL 539 & dodse AF
o} Agte YAAZEEH 2 (2), QF Zeo] A
g & sith

R

= Trwricr 2ot 2)
2
Fn= —_——-———w'[j ? == Zsinb (3)
1+wR“C

ASR JEI 5P AEES AYF AANY2
2 o2l o, 4 @), 6)F 2ol AYH A
HAEA e ALH B 5 A3, 719 WA
dolg 2 A7) WRol EF MAGH v

&2 4 (5), (N A&E 5 Ut
R=Re+%2=§j 4)
p= ’fjfz ®)
(Relerm?) ug? ©)
57 @:O,l;(ijz2 )

3Z24 H 0E
a9 19 4YAE o839 PC 71 HAIH
dx BA7|d &89 Asded 48 19 39
YER AT

08 3. HAYeHAs 24889 o
Fig. 3. An example of the screen for analyzing the
grounding impedance
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Fig. 4. Frequency-dependent impedance and phase
difference of sand with water contents
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