PR 1 B2 A C

MK WA o
BT BT MR

M RBIR ERRBR
BT ERTEH
ERTE BXK

X

2003



PR 1 B2 A SC

Mg WA e o
BT BT MR

REHEKR & &

FEM KRB ERERBR
ETERLEM
B X fE

2003



MEHL HTFdA e o

BT BT MR

REHER & &

mXe L8 HELBM WXxez 2l
20034¢ 6H H

FEMAER EXANER
B BRI BH

EXRTE H
X fh

Bxfhe] T8 EEBM WXs BT
20034t 64 H

EEEZRE ER
% B EN
% B ER




LIST OF FIGURES oo, i
LIST OF TABLES - i
SUMMARY  coeeeeeereeereesiraneesiss s ssssssanes i
L. A B e 1
O. A AFE D AR AT s 9
1. TRR] A BFE oo 2

1) EOFT} TR A GFE oerrrrverresssessssssnssssss s s 9

) A A A OS] E A corrrrreeeesssisssisssssssssssne s 3

3) T2 TR A BFE e 4

0. TR A BF ol e P e T OB T eessesaseiaes 6
1) AR A BFY A AR oo 6

D) F R A FHA| creveeeeseeseeeeessens e 11

3. AA] AT b U AT FO] 8] H ] e 14
1) A A ST HEZ i 14

) FLOTE] HA] B Th i 15

IIT. AF ]G TE oot s 17
1. BAF HTG O] R TF F A cerrverreerreesrenieeiesisss 17

D, FLOJ ] F | wreereeeeeseee et 19
IV. Z B 7



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

LIST OF FIGURES

1 Multi—layer structure of ground .................................................. 5
2 Ground resistance according to hemisphere size e 7
3 Model of hemisphere electrode srorrrrrrerrerreree e 8
4 Lay type of Tod electrode «-:r- rrsrrrrrmrrrererereerereriaee 8
5 EHIDSOld eleCtTOde srorrerrrrerre e 9
6 Resistance reducer mode] wroorrseeerrerrereeerrartierees 11
7 Construction of resistance reducer oo, 13
8 Electrode Shape and ground TESISLANCE *rorerreerrerrerrerrereerereanens 13
9 Electrode of coring grounding CONStruction «« e 19
10 Photography of coring grounding construction -« 20



LIST OF TABLES

Table 1 Classes of ground according to resSiStivity :reeseeeeeeeeeeeeeeees 2
Table 2 Class of SOils and FESISHVILY - wwswwsseresseresereseemserminerisseeiiceens 3
Table 3 Ground resistance formular of electrode «:««sseeeeereeeeeesees: 10
Table 4 Resistance of Tod electrode s 18

Table 5 Geological structure and measurement resistance of core

....................................................................................................... 22
Table 6 Ground reSiStiVity in Jeju ........................................................ 24
Table 7 Comparison of estimated and measured value -« 25

Table 8 EXpeCted ground resistance ..................................................... 26



A Study on Coring Grounding Construction

in High Resistivity Area

Moon-Gil Yang

DEPARTMENT OF ELECTRONIC AND ELECTRICAL ENGINEERING
GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

Supervised by professor Se-Ho Kim

Summary

The grounding system is necessary to provide means to dissipate electric
currents into the earth without exceeding any operating and equipment limits.
But the ground is composed of various soils and the resistivity of the soil
depends on many parameters. It depends on the type of soil and varies with distance
as well as with depth. Especially soil resistivity of volcanic area is very high and it is
difficult to acquire necessary grounding resistivity. This paper introduces the efficient
grounding construction using coring technique for proper grounding resistance in high
resistivity area. Because it is difficult to measure the accurate resistivity of soils, their
resistivities are estimated using measured value of ground resistance and equivalent
radius calculation method. Estimated resistivities are used for grounding resistance in

scheduled grounding region.
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Fig. 1 Multi-layer structure of ground
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Table 3 Ground resistance formular of electrode

A=

(a, b, ¢ daaA)

A% 37
E} I A
a=b>c

SRR

B} 21 A ] 47lT 1—-T
a=b<c - T_ 1_(772)2
* QA5 a = r, o] ¢ = ¢
e — R=—2
b= 27y
e ¥ HEX]E g = r
.1‘
i
‘?_J_ ‘T\% *L| Rzgpi
a=b>>c dr
HHA & a = r
G | -
c*
a+b>>c sin “¢
_ b2
E. | k=\1-(7)
FE =3 @F = b
ol R= oy
a=b<<c ¥
WX|E g = ¢, 4do] ¢ = ¢
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Table 4 Resistance of rod electrode

e I A AL A 3 Qm] e I A aLF A & Qm]
(#14, 1000mn) 900 300 (@14, 2000mm) 900 300
1 126 189 1 70 106
2 75 113 2 42 63
3 56 85 3 31 47
4 46 70 4 26 39
5 41 61 5 23 34
6 37 55 6 20 31
7 34 51 7 19 28
8 32 48 8 18 27
9 30 46 9 17 26
10 29 44 10 16 25
15 26 40 15 16 22
20 25 38 20 14 21
25 25 38 25 14 21
30 25 37 30 14 21
40 25 37 40 14 21
50 25 37 50 14 21
90 25 37 90 14 21
100 25 37 100 14 21
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Fig. 10 Photography of coring grounding construction
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Table 5 Geological structure and measurement resistance of core

Al g} 2] =2 A8}
- HEFZL o] QA% =544
[m] [Q]
0-6 2, 6-20 +0], 20-21 HE, 21-22 ot
AA - 1] 30 26
22-25 0], 25-30 ¢k
Ak - 21 30 0-6 &, 6-12 %o°], 12-30 ¢t 28
0-5 ¢k 5-15 $o], 15-21 ouk,
A - 3| 34 38
21-24 0], 24-34 ¢k
Ax - 4] 30 0-11 99k, 11-24 %0], 24-30 <uk 45
A4k - 5] 40 0-2 3, 2-27 ¢hgk 27-28 %o], 28-40 <yl 40
A4k - 6] 30 0-6 2, 6-26 ek 26-28 %o], 28-30 <yl 32
2x= - 1] 30 0-15 ¢k 15-30 &0 40
5FE -2 15 0-15 vt 52
w# - 1| 15 0-15 %0 58
oY - 2| 17 0-15 &4k 15-17 3 o7
e -1 11 0<3 %0}, 359 ¢kt 9-11'& 35
gY - 1| 30 0-1 &, 1-30 £9] 66
gY - 21 32 0-4 oIk 4-28 $o], 28-32 ouk 60
gy -3/ 33 0-6 o4k 6-33 %0 50
qY -4 27 0-5 ¢k 5-20 $0], 20-27 &yt 40
g - 51 28 0-2 o+l 2-20 %], 20-24 <yl 24-28 %ol 52
gy -6/ 30 0-4 oIk 4-30 %o 63
gP - 71 33 0-1 2, 1-15 £°], 15-33 ¢t 60
gP - 81 35 0-13;, 1-20 %], 20-35 &t 43
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Table 6 Ground resistivity in Jeju

Exo TR A af AFE[Qm] tHIE Rk [Qm]
5 AE 200 - 500 300
ARHE S, A A9 800 - 1,300 1,100
A (o) 900 - 1,800 1,300
FA1 ol 300 - 600 400
e = 300 - 600 400

AFA ] A 2 A gheEe] dimgkdd ot A&y} ojuje] Ht x| A
35S Table 79 YEFHATE Table 7914 tixE gholl 93k A3 35S A4kst
o o]g9 95 HASYEYY ¢F 15.6% AHXo|H,
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Table 7 Comparison of estimated and measured value

l SAAZIQ] | tHEFkel o AZ[Q] |Fd HAAZE[Qm]
-1 26 31 594
-2 28 32 639
-3 38 ol 868
-4 45 51 1,028
-5 40 42 914
-6 32 31 731
-1 40 52 914
-2 52 48 1,186
-1 58 56 1,325
-2 o7 36 1,302
-1 35 33 799
-1 66 ol 1,507
d -2 60 o4 1,370
d -3 50 55 1,142
d -4 40 52 914
d -5 52 54 1,186
d - 6 63 55 1,439
o -7 60 47 1,370
d -8 43 48 982

_25_




Table 8 Expected ground resistance

21 s 1} =] S
= Zlol|FaL — o4 of| A5 %] #] &
[m]|[m] [Q]
F-109| 30 |265| 0-2Z, 2-20 A}& 20-30 <+ AFA 2745 39.80
F-1341| 35 |245| 0-2A}=, 2-27¢Hk 27-35A18 | 3+H S Fotg 45.98
F-268| 29 |365| 0-1%, 1-299H4 ZH5 HE24 40.50
F-273| 30 |103| 0-123;, 12-30A+9 RN = N EN = 23.88
F-223| 24 | 64 | 0-9%, 9-2494t AATAN % 23.35
0-1%, 1-7AFE, 7-1290,
F-322| 44 [132]| 12-274}2, 27-35¢4} o €5 5l 46.99
25-44419
Fosog| 38 |1gg| O71F Iol2eh 12-194E, o HE1E 44.95
19-299Huk 29-384}2 e noeE '
O-B}=, 4- 118 "1 = 15414,
r-379 32 [252| 0T FY P | 2ae 599 45.69

15-32%H4k
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