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Frequency Characteristics of Grounding Impedances of the Deeply-driven Ground Rods

Sung-Man Kang®, Tae-Ki Kim", Han-Soo Kim", Bok-Hee Lee™
Korean Electric Association”, Inha University™

Abstract - Grounding impedance depends on the frequency of AAAFL 274 54 mmeola Zol7k 2zt 10, 30, 48 mel FHE AlE
current flowing into a grounding system. Especially, the lightning sttt AFE A7ske Ao w2 EATets & £ RS 38 me
gives a broad frequency spectrum from low frequency up to 1 MHz. GVAME o] 83l F&aArh agln AFEEZAF(C)E AU
So the grounding impedance related to high frequency current like HAAA 3(E)OE B 64 mE o|AAA HU3 & HAAYgS 2AEE
lightning should be measured with high frequency source. In this Ao AARZAFP)S 02 me T8 AHEsY HAAF(E)
paper, we described the grounding impedances of deeply-driven o 2HE HZo=E 67 mE o| 43} /\]é“}"i"/}.
ground rods of 10 ~ 48 m long with respect to the frequency of @7‘]@%° Zolo] wl 10, 303 48 m HAFEo HH7] EA AT
injected currents. For the experiments, we used the wideband power E2 7+ 755, 8313 52.3 Qmeolx, A E 3 JAAAGLS 7+7t 82,
amplifier which can produce sinusoidal voltages with the frequency 11523} 58 Qo & vyt A ”‘“LEH o] HAAAGL HA AT A5
ranges of DC ~ 250 M As a result, the longer the ground rod is, woolugl g A TS e dElAw, B A o] AlgE ¥ 7
the lower the ground resistance is. However the grounding impedance $ AZo XFHT YAAGE 93 Jdo] A LPE}‘/LE}
of deeply-driven ground rod in the range of higher frequency is é_’fé‘)ﬂ AFEE Z2A7171E % 19 Yelaglen, v&3 HAATI}
significantly increased. As a consequence, it is important to evaluate AFRZT Atolo] JA7FAFY F34E 10 Kol A 20 Mz7hA] 7FH AT A
the high frequency performance of grounding systems for lightning 7he QI7bASH AR, HAATY] A4S S8
protection.
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Z=R+jX=1Z| * (cosf+ jsind) (D

|[Z1=V/I (2)
R=1Z|+ cos, X=|Z|+ sind (3)
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