Journal of the Korean Institute of llluminating and Electrical Installation Engineers Vol. 24, No.2, pp. 9~15 February 2010 4-2-2

HZASO AM8ElE EJSET BXTIY Uix FXQOEBL 5§

(Transient Grounding Impedance Characteristics of a Concrete Rod—type Grounding
Electrode used for Electric Distribution Systems)

UFE' - UFL - O|FT - MBI - HAMT - UTF
(Kyung—Chul Kim - Jong—Uk Kim - Kyu—Jin Lee - Jong—Ki Choi - Sun—Kyu Choi - Dong—Myung Kim)

o
12

HAA2E2 A7) e] 7]E AFS Frdd Ert ofye} tixlol] w2 Agoew ndFu 3t
e 52 o Fakeel tiRk R A dujdas aely AR W Rl Fukae
= X3 miol HAeS Brkehst Bt FAYEES widAlSlA de 2ol HA
=9 sholtt. & =tell A= AP EEe] A JYas T3k 60[Hzlol A 1000k |7 S
o] %—7} @11 9.* da RdS Fepgith HAAZE FrdE e W EDSA Z2gj o HeFx]| 9]y
o A

Sty

[‘EL o?r'_, 2 031 ki
(DA =3

Abstract

Grounding insures a reference potential point for electric devices and also provides a law resistance
path for fault or transient currents in the earth. The grounding impedance as a function of frequency
is necessary for determining its performance since fault or transient currents could contain a wide
range of frequencies. A concrete rod electrode is one of the commonly used grounding electrodes in
electric distribution systems. In this paper, the grounding impedance of concrete rods has been
measured in frequency raging from 60[Hz] up to 100[klz] and an equivalent model of the grounding
impedance is identified from the measured values. The grounding impedance under study when a
typical lightning surge is injected into the grounding system was simulated numerically and
graphically through the use of the EDSA software program.

Key Words : Concrete rod, Transient grounding impedance, Lightning surge, Frequency characteristics,
Conventional grounding impedance
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Fig. 2. Measured soil resistivity
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Table 1. Two-layer soil model parameter

WAL+ ARE [Qm] |5 F7 [m]
#EZ(pD 397.9 0.44
A Z(pl) 2832 oo
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Fig. 3. Ground rods layout

Journal of KIIEE, Vol.24, No.2. February 2010



2.3 BXYLEA =

o

a9 4% 358 A7 (G-point fall-of-potential
method) &% FJAJIR2E 4] 9% 2%

ol
E 0618d —mla—— d —— »
I GL.
P c

Potential E Electrode Current
electrode being tested electrode

08l 4. 38 MelZsiy
Fig. 4. 3—point fall-of-potential method

©

)

3d AYAEHNA =4 uA sl= AR =2y A
FrRET] A5 dmleta 3w, Edrdoe] vl
% o vz A9 W] 912)% 0618do]th EFR
do] 42 2= 24 ul= RAAS Kol wel A9
Hz=ro] 91X)7F WaskAl frH4l

A (Dol N PFA e EYr S Hgah,

r(

Pe—P1  283.2—397.9
o 232+soro O W)

K=-017¥ o= ARz 932 x=06doZ 3}
A HAJTE s S4o] Ageirial B 4 ok

AARAFT AFEZES Aol 200ml, FAd=2

ﬁii o] 44L& 120mlE 3] FAYTHAE

02 5 SHAAY AR
Fig. 5. Qutside view of the measuring system

Z9 - A7)0 8k =E A #2478 A23, 20103 2¢¥

RESD wcom Xg 1&%@1 4

2 FYE FX YuoHA
Table 2. Measured ground impedance

1S1P 2S1P 1S2p
frequence Phase Phase Phase
el AT o1 | 22 faeg)| 21 Ldeq
60 9787 21 7621 | 56 [ 4218 | 0.8
180  |104.77] 2.9 |7862| 54 |39.77| 15
300 |10538| 3.2 [7592| 06 |4038| 1.6
420 (106.48| 35 |76.15| 0.8 |4148| 1.7
540  [10659| 4.0 |[7591| 0.0 |4154| 29
900 |108.23| 6.0 |77.17| 53 |4279| 3.1
1K 10891 65 |77.14| 2.8 |4391| 6.6
3K 124.73| 11.3 | 89.28 | 12.2 | 4849 | 10.1
5K 139.50| 114 [95.80 | 18.2 | 53.07 | 11.8
10K [151.37| 15.1 |105.02| 20.4 | 53.81 | 14.5
30K  [166.13| 229 |112.85| 286 |61.61 | 16.7
50K |174.41] 249 (112.41| 29.2 | 70.42 | 18.1
100K |201.06| 35.9 [140.92| 33.9 | 70.18 | 18.7

3. EXyLHA DAY

3.1 gl 2=

HA s B 54, A amAdE, &
&, w5 AAA B2 55 A s ol 7 a”)
g0l HHor Agstnr A Judas 2dy
ab7= fA Rk

FZ Gl AAEE AR R, A L, 79
AR Col =§te s 9 63 2t

ERES R, L, C& Tohs S 43 A
2o ol PSM(Pattern Search Method)[6]S ©]-&-3F

(112



T

A S AHEHE 2AYES AAATY F= AU

of 19 73} 2o] PSM2 R, LI CE H3AI71HA
225 GA o) E A Zmeazhdt 3 2ol A Ake
ADI A2 Zsimghe] A7F HAs) 2 wfj7hA] vk
o] Frshd Foh

12l 6. HAQmEA| s20Y
Fig. 6. Circuit model of the ground impedance
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Table 3. Calculated circuit model parameters

HAAEF R[Q] L[mH] ClnF]
1S1P 104.0 0.20 0.0
251P 75.0 0.15 0.05
1S2P 42.0 0.20 0.0
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Fig. 8. Ground impedance comparison for 1S1P
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Table 4. Calculated transfer function model
parameters
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Fig. 9. Ground impedance comparison for 1S1P
concrete rod(transfer function modell)
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Electromagnetic Transient Analysis Program
1S1PM: 1s1p
Output Voltage: x1E04 (V)
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concrete rod

Electromagnetic Transient Analysis Program
1S1PM: 1s1p
Output Current: x1E01 (Amp)
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concrete rod
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Table 5. Conventional grounding impedance by
ground rods layout

1S1P 2S1P 1S2P
Rgl[Q] 104.0 75.0 42.0
Zc[ Q] 118.2 85.7 56.2
_ o di(t)
Vo= g i(t)
—02x10 %< 05 L 0s s 1084
= 144 % 10*[V]
V 4
Y 144xm —144[Q]
L, 1xi10t
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