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Abstract

This paper deals with a comparison of individual and connecting grounding electrode for potential rise. When
a test current flowed through grounding electrode, potential rise was measured and analyzed for grounding
method using a electrolytic tank in real time. In order to analyze the potential rise of grounding systems, a
hemispherical water tank experimental apparatus was studied. Potential rise was measured and analyzed
regarding the grounding method and distance by using this apparatus. The apparatus was composed of a
hemispherical water tank, AC power supply, a movable potentiometer, and test grounding electrodes. The
potential rise was measured by the horizontal moving probe of the potentiometer. The grounding electrodes
were designed and fabricated with ground rods on a scale of one-eightieth. Potential rises of individual
grounding electrode were higher than those of connecting grounding electrode. The distributions of surface
potential are dependent on the distance from grounding electrode.

Key Words : Grounding electrode, Potential rise, Hemispherical water tank experimental apparatus, Distance

* FAZ A7IRPAGTY AP 1. M =2
Tel : 031-580-3034, Fax : 031-580-3045
E-mail : fab23@paran.com

e 2007d 94 139 HAA S FEehe i A F 7 SHo]
1AL 22007 949 184, 23M4dAN 1 20073 109 264 -
AAIEE 20079 119 219 Aok AA, AAAF nARFI A2 BFY

oY . M= SN [223 M29, 20084 22 @



e YRH=y 3 gNESY HYs BX o o

T IES A7H B2E vidste] Ar)duld] G4
3he 33 2 EIEIUYE HAMAvR A8
AEE s gioh 7 ¥A 534S J7)AFH 2
A AAA Tl BZ HEH Ug W o] AT
Ateldll BHE RISt F3E ikl
ok AZE BHE HARta Fad, AAY ZHR
Tl FHE T Aoy, FAE A WAE
A 715§ HAF FE

oo} #EZ HA ol 3l =) FTATE §
< B9 FA vlg) 719 =7 3e] WEta gl
= & 7 3ok & AL & FH Ag HA
Aolghe golE AUy HIde 7EH
A, $49 HA, GPR, EMI, EMC 52| 807} Be]
SR ek A #E AAVIEL veuitt
ofre] Alolg Holx o), SRR A
et AN Ee et Auizte) G 7Hg ol
Zhe SHolA Alole itk HAA2"e] kA
B7rek waste] T AT MM HE
Y, BEAG 5 AFAY SHAAN Hoh A7t
YZ Jow, HAAF] Fd, F2A HA
5 A, FFAS, BEAL T 24o) o
FojA 3 glct. EF AT Teay 4 By 5
EE o] 8% SHHAEA Y AN SAo u@
B7F FRE JoH1-3] wE B dTMe
N HARTI i HJAASA 1A/ &
g A2 BFEE 4FE 2oEta ol & <l
A R Ao} S84 Hrlel Znte] € & Sl A9
Fee] BHE A8 W FRAYPAE ol &3}
er FF ENE Ane dARAds ve 7
HApaLe] ARt ohet Aule] A e 3

INE 248 5 AL Rl
2. MUPK X ¥y
2.1 HHUFK| DY
WY FERAYPAE AGARS AR 2
B3] 98 BRALFIAN, 241 A4} o)
A

3
ARAIEE SHFE o5y WAANSHA, w7
CEECERRL stk 0

i)
)
I
o
-
o%

(54

F2ARGA Y] FA3E 4 RS a9 14 vE
Witk

WY FxElAe AP Aoy, AA
< 2Amloltt. 203 IS AAAHARS 4 4
H] ek43), kol2 AAE Y3l HAE A
220[V]e] AYAZ ZAF 22 L ZA4A) kA
g ust AAHAVIE ARSI, nAAFe
7hEE A% AYE=A71(AT: Auto-Transformer)7}
T3so] itk 29 1 (@A 7PAAgE IFHAY
SAGA| A A F G AFE A7) 9
3 Ax3 Aog 6(M4[Q1E AT

Power supply

ITH

AT IT

(a) Y32

Probe iy Digital
L Oscilloscope

Potentiometer [RiaNEE

Hemispherical
Water Tank .

Power Su N
. B (solating Transform
(b) AtEl
a8 1. HE SXAUSHEA

Fig. 1. Hemispherical water tank experimental
apparatus
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Fig. 2. 3-dimensional potentiometer
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model of one-eightieth

2 9 N
4 = A 2| F4 2

AA A= vjdzlo 0.76[m] 9.5[mm]
58 HA AT ol 8[m] 0.1{m]
28 AAAZ A% | 00127[m] | 1[mml]

T3 AEE HARHESE A ol 95[mmlel &
2g ol HIANTIEYEAA HAAFLE A
EHAA 0.75[m] o]8te]l A= E FA3la gle.
o o]F 80 : 12 43 gtol7] wFo|ct

7 FAATH AHE FAAF S HL Z B4
317] 918 29 FAR 1m] K-l 1709] HA|
AFE e 3 1.08lm] A3 Sd@ JARF
& AR NEHAY A= 42 EPHY
AdERen, AHE HAY F4E 219 FAA
S EA2 AZsHth FAFE AEHEA 2
HE HA B5 Ba FAR $X¢ HA AT
7ystgon, AT dal 9 AgHF Ast

23 3ol YehRAT

re Jl

(o]

—

¢

I (Earth leakage current) I (Earth leakage current)

[o] o] ?
ST 7777, IR 77 7A
S0mm Water
= —]: - -
(a) 70y HXIE= (b) e XM=

a8 3. By HX|EI9| M
Fig. 3. Installations of the ground rods



e WNEHIY AHE YNHIY HYYs 22 Hn A7

3. 8 ¥ 1F
3.1 HE XTI HNAYS

AR AFARIE FrYeA HH JAAF
& E80lx HAAT FHe YA EH A7} 4
TG WM FFoz HAE ¢ Aduld dES
UIA A S, ol et A, 71719 @
3ol &L THA A B e ZHA A
tH7-8].

NEHo 2 HAFAE k= S SdiA=
a9, o] A SHHAE o8 B0 17 49 o]
2708 HA AT o] gl B, & HAMF H
AA[7E obFE] Ek T E & HA AT AP
AAEEE dedIA & BSold, 2719 HAA
ol FEthel ANE oA =S 844 ¢fod &
Holzt & ¢ Qioh 8 dHHozE HYNSe)
old AT Yol Eortd M2 &3] FYEHA
o & 5 gl o] olAAE HAHFY )
A, WA B8, dAAGE § A 7
210 &gt

Grounding current / 1 TJV Potential rise

NI Y
Potential rise /f %

J8 4. XEF ARIY =7
Fig. 4. Potential interference between gounding
electrodes

BART AY) A5l 93 WART B7) 2
= Ag AdAels s, HAES B
nAE BT ARE Wrkshe HE2AN 9
WUAS KB the 4 (DA 3]

tlo
o

Ir
Y

_ _AAAZ B A Y
L EREY TR S

9 39 B8 HAAFY ALY T (@9 2L
NEHA ] i DS HHEY, I 50 v
ehdl ve} o] A HALEE 1m] AHE FHL
2 FF 0¥ FE dehiien, AhEgS
306[V]ela A7Fd R 1[Aleloh. Huigk T
A 1m] AFelA 1{A]F 142[VI7E 28t A
AlA BRolA AR, FAH HAAAFAN FS
o2 005[m] °]Ad HAHF| fle AHH} =
2.2 006[m] o1A" HAH=o] AHE A Alo]
dME A zol7t gl Aoz vehgen, vA
A AN E HAAFo] gl AdED HAASF
o] & AHIM oF 18V] A% Hd<Sol o &
A GAsts Wb AFdFrL s2E JARF
Fo] e HAAT0] gle 35 Aol 2R
3 RS FUsislern, F 19 $8 HAAF A
ool MHATE 05922 VrErstth

Potential rise[V]

0 02 04. 06 08 1 12 14 16 18 2
Ostance[m)

a8 5. WY HXW39 HMS
Fig. 5. Potential rise of individual grounding
electrode

3.2 NEH HXMI MYYE
39 3 (he) AYE ARl H AAYSE

XS AuEd O3 63 2o 7RG 184[V]o]
I A7MAFE 1[Alelth

Journal of KIIEE, Vol.22, No.2, February 2008



3

8

8

8

8

Potential rise[V]

&

3
:
o

a
obeannanat®’?,

0 02 04 06 08 1 12 14 16 18 2
Ostance[m]

28 6. HNE FHX|H39 MlMs
Fig. 6. Potential rise of connecting grounding
electrode

Ahgke AFAFA fAHE Um) A 1A
Aol 1[ATZ 116[V] $AeT 19 69 et
W ek o] 1[m], 11lm] Abololq WA} A
AT AR ghe FERT T Jed WS

Jerde & 4 gl

8

—e— individual grounding

3

---®-- connecting grounding

g8 B

Potential rise[V]
3

0 02 04 06 08 1 12 14 16 18
Distance{m)

a8 7. Y XM= oiFE MXN=9| H|n

Fig. 7. A comparison of individual grounding
electrode and connecting grounding
electrode

29 7€ A FARET QR AHNRFL
T ot HAAF] ARPAR ALARE 1)
%

H AR AHEYE e HAAFE0) BEoE
&) ol Aol AAREI Qs L

de & F QN £ AgE gAaTe AR

DY . WEHRRI=2N M227 M22, 2008H 28

E2240] 1fm] FARIN S22 ot 0|58
g el

dehq AEgAETe 498 AV 4534,
BEAYG S AP LS 2a ZRAAN O &
2aihn BeE, A Hgs SRNE u
A Aoz Andch

B =R w7d s2APAAE o8l
B AAATE AEE HAA=o2 AHEs}o] A
H PZAAS 438 AT sl A%
v g §A4o] ojFolfom thg 2 AES
A

(L) g FARTY A4S P F29) 1m) A
B FHOZ A% O P4 Ueigie
o, Hoige FAR 1m] ARl Las}
gom, AzlY Z7ho) wet FhsEA 2as
RS vEpiginh Sz B4R 4%
g3 AgARst ke BTN the
AARFo] e Auch FAAI0 Q=
AP Aiabrol o W Asdow,
ol Ba) NPT sEE YW Fu
o The HAATe] g AS ATHAe] ¥
Aske A s

5 je] 28 PAAFE £AR QAT A7
B AR Yo, AP FANT
o] AMER| ke BENT o ARbE HAL
B R e L EEL VD
ARG A7, AEe] 2 Fol vl
38 & 5 gtk We GPR, RENY 5
AASY s 2ol A AT @
18 BARTo] A% 5 A3 AAAe

A7ro g AR ¢tAdt 71Eo] o|Fol”

@

=~

r

Foll el FRF FHAA

% d
N
o
ol
o
>,
ﬂl)'
i
1o
iz
A
>
I
oy
il
2
2
w
=
N,
av)
R



e ANEST AEE YNHIY HYYE B2 H|

References

(1) BokHee Lee, “Research for Solving the Potential
Interference of the Individual - Isolation Grounding Method
in Grounding System’, Korea FElectrical Contractors
Association, pp.5~25, 2005.

(2) Bok-Hee Lee, “Protection of Information and
Communication  Facilities  against  Lightning”, Irha
University Publishing Departrment, pp.197~221, 2004.

(3) Hyoung-Jun Gil, Chung-Seog Choi, Bok-Hee Lee, “The
Analysis of Ground Potential Rise for Shapes of
Grounding Electrode Using Hemispherical  Grounding
Simulation System’, The Korean Institute of Electrical
Engineers, Vol. 54C, No. 7, pp.319~325, 2005.

{4} (hung-Seog  Choi, Hyoung-jun Gil, Hyang-Kon Kim
Woon-Ki Han, Bok-Hee Lee, “Profiles of Ground Potential
for Shapes of Grounding Electrode by Using Scale Model
Grounding  Simulation  System”, Progress in  Safety
Science and Technology, pp.104~112, October 25~28,
2004,

(5) Qung-Seog  Choi, HyangKon Kim, Hyoung=jun Gil,
Woon—Ki Han, Ki-Yeon Lee, “The Potential Gradient of
Ground Surface according to Shapes of Mesh Grid
Crounding Electrode Using Reduced Scale Model”, IEEJ
Trans. PE, Vol. 125, No. 12, pp.1170~1176, 2005.

(6] R Cadecott, D.G. Kasten, “Scale Model Studies of
Station Grounding Grids”, IEEE Trans. PAS,, Vol PAS-102,
No.3, pp.558~566, 1975.

(7) B. Thapar, K. K. Puri, “Mesh Potentials in High-Voltage
Grounding Grids”, IEEE Transactions on Power Apparatus
and Systems, VolPAS-86, No.2, pp.249~254, 1967.

(8) Ronald P. ORiley, “Flectrical grounding”, Delrmar
Thomson Leamning, pp.1~29, 2002,

(9) Bok-Hee Lee et al, “The Potential Interference of the
Crounding Grids”, Proceeding of 2005 KIEE Annual
Conference, pp.261~263, 2005.

mi

A

;
ORSPS P Ke

BBE =)

1969 849 27941, 1997'd 29 <isld) Fof A7)Fstat
£4. 1999 ¥ g Ar)Fen (AN, 2006
T gy AZ|Fss SQEAD. 20008 ~d A 3
AZAHFTA ANGADATY AYEF 4.

Tel : {031)580-3034

Fax : (031)580-3045

E-mail : fa523@paran.com

T (2x)

19619 9€ 19948, 1991 29 <3t Fo) W73
4. 19939 F WEd A71E87 E4(HAD. 19963
T dgd ArEsst EH(Ah). 19939 Yoo et
23974, 1994~19953 FrlREWS AQATFY.
197d ~ @A FHA7IAFA AP AAT Y 4
AT,

Tel : (031)580-3030

Fax : (031)580-3045

E-malil ! enetek@naver.com

O|=2| (xigee)

19543 649 29944 1980 29 &t T A7) &&a
4. 19879 F wigd ArjFes £AErA. 1988
~1989d T2} A7 dT4A AAdATY. 19959
%3 Queenslandtid WE W4 19999 Cincinnatith
& WEue @A Astd Fo AAAS)AFE TR
T,

Tel : (032)860-7398

Fax : (032)863-5822

E-mail : bhlee@inha.ac.kr

Journal of KIIEE, Vol.22, No.2, February 2008



