2003dE cigbmziats| StAStanis =23 2003.7.21-23

U B4 FNEIY gYNHASG TS SHEY

o|Ze), ATE, YT, HEH., UHE~

~elsichatm,

wH7| ool T el

Ground Impedance and Frequency Response Characteristics
of Large-scale Ground Rods

Bok-Hee Lee+, Ju-Hong Eom+, Tai-Doo Kims, Dong~Chul Chung*, Hyeong~Joon Kils
sinha University, «Electrical Safety Research Institute

Abstract - In order to analyze the dynamic
characteristics of ground impedance in large grounding
system for lightning and surge protections, a novel
method for measuring the ground impedance as a
function of frequency was proposed. The experiments
were carried out in the grounding system composed
of ground rods and mesh grids. The test current
was injected by the variable frequency inverter whose
frequency is linearly controlled in the range of 5~500
kHz. The ground impedance and frequency response
of the grounding system were mainly caused by the
inductive  current  flowing  through  grounding
conductors over the frequency of 20 kHz. In the
combined grounding system of rods and mesh grids,
inductive component of ground impedance was
significantly decreased. It was turned out that the
grounding system is effective for the surge protection.
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Fig.1. Circuit diagram for
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Fig.2. Configuration of grounding electrodes
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Fig.3. Waveforms of the test current and
GPR of 8.6kHz
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Fig.4. Ground impedances as a function of the
frequency of test current

ZH47} 27He oo WS AAAYP2e 9
4& 29 4ol Jehigich FAYAD2e 94 8
£ HAASe AT AYARNATLS A

-1792-



2 ARE, AAN2e] FEA4AQ FE Fe F
58, $34 A% ()9 F3E AT A% 4
[kHzlol M < gol® olF HA F7t3te] 10 [kHzlol
A 127 B olF o 100 kHMA A&HL 2 F
7katel, 100 (kHzIE dolMwA ol Ax i 3
Heg ¥k a¥ 4c), @e 28 4DelN F
@ BAYNE29 A4F 08 o83 FAYHH2
AR e e A2yl Wate el

32 24 =231 80232|E WAy Z2EE H39
HxigHEEHA

a9 58 24 AAAF 2707 4 03 [mle] Aeut
gyl AoeadEd o AP & o &=
o} ALgElE AN AHY FAYME2E FAY ZH
o]t} 1Y 5(a)ilie FAYAAL2Y ANE FHso] F
7t Wl Rtk & 4 [kHZ}9 Fugeld AAY
HeaE 02 [Qlels, FH47} F78) whe Frhake
100 [kHzlelME 1.3 (218 PolMe Aoz AU

Fad
o

-4

\

impedencel{Amp,) fobm]
B e o R
1 =
0 TOURS IUR

> D

S —

ned . . o
'(!2'43 10643 1ooke3 oo
‘anu-m:y llfllu N
(a) AAYE20] 7]

- 1OO.8
®
§ o
=
ek 1 % -

04 /v-)",

3 ik
Fraquency [He)

(b) $4%3

Hesistanue loby)
& 8

n

‘ég

1003 S00E+3

10623
Fraquancy (2]

() AUzl AL

EY)

4 B8
.§ 2.8 .AM
315

5., Pl
é 0.5 /
el ey
Weg 19643 1903 00k 4§
Fragquancy fHay

(@) AAYHHA2 A28

295 2R AR Fhsol G2 HAYNYL
Fig.5. Ground impedances as a function of the

frequency of test current
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