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SUMMARY

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.
Wenner 4-electrode method used most widely by the method to measure soil
resistivity and the measured data with the Wenner method are apparent
resistivities of the soil. Therefore, the soil model(p—a curve) can be analyzed
easily from the measured apparent resistivity.

This paper introduces a method that can be used to decide the suitable
grounding design effectively according to the 4-type soil models. This

investigation 1s conducted on a simulated grounding design using CEDGS.
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Table 5 The measured resistivity data at Hanhwal

oo 7 P = C = A A & WA A E
[m] [m] [m [2] [Q-m]
R1 0.5 0.25 0.75 215 675.1
R2 1 0.5 15 1534 963.4
R3 2 1 3 136.7 1717.0
R4 3 15 45 141.8 2671.5
R5 5 2.5 75 94.9 2979.9
R6 7 3.5 10.5 84.3 3705.8
R7 10 5 15 74.6 4684.9
R7 15 75 22.5 47.6 4483.9
R8 20 10 30 35.7 4483.9
R9 25 12.5 375 20.5 32185
R10 30 15 45 16.11 3035.1

Table 6 The measured resistivity data at Chungsusun

T 7y P = cC= A A & HAAFE
[m] [m] [m [2] [2-m]
R1 0.5 0.25 0.75 769 2414.7
R2 1 0.5 1.5 415 2606.2
R3 2 1 3 200 2512.0
R4 3 1.5 45 220 4144.8
R5 5 2.5 75 152.9 4801.1
R6 7 3.5 10.5 111.8 4914.7
R7 10 5 15 75.3 4728.8
R7 15 75 22.5 48 4521.6
R8 20 10 30 35.4 4446.2
R9 25 12.5 375 28.7 4505.9
R10 30 15 45 22 4144.8
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Table 7 The measured resistivity data at Mookjangsun

oo g P = C = o #] A & o A A & &
[m] [m] [m [Q] [Q-m]
R1 05 0.25 0.75 112.6 353.6
R2 1 0.5 15 54.6 342.9
R3 2 1 3 21.6 271.3
R4 3 15 4.5 15.76 296.9
R5 5 2.5 7.5 9.97 313.1
R6 7 3.5 10.5 7.49 329.3
R7 10 5 15 6.05 379.9
R7 15 7.5 22.5 543 511.5
RS 20 10 30 4.58 575.2
R9 25 12.5 375 3.75 588.8
R10 30 15 45 3.93 740.4

Table 8 The measured resistivity data at Sakye-wason

S e P = C = o =] A & o A A 3 &
[m] [m] [m [Q] [Q-m]
R1 0.5 0.25 0.75 465 1460.1
R2 1 0.5 1.5 284 1783.5
R3 2 1 3 31.7 1026.2
R4 3 1.5 4.5 494 930.7
R5 5 2.5 7.5 32.9 1033.1
R6 7 3.5 10.5 30.1 1323.2
R7 10 5 15 27.2 1708.2
R7 15 7.5 22.5 24.9 2345.6
RS 20 10 30 20.7 2599.9
R9 25 12.5 375 19.08 2995.6
R10 30 15 45 16.8 3165.1
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Table 9 The measured resistivity data at Hanhwa 2

AT g P = C = o #] A & o A A & &
[m] [m] [m [Q] [Q-m]
R1 05 0.25 0.75 584 1833.76
R2 1 0.5 15 240 1507.2
R3 2 1 3 107.1 1345.176
R4 3 15 4.5 61.2 1153.008
R5 5 2.5 7.5 31.7 995.38
R6 7 3.5 10.5 28.9 1270.444
R7 10 5 15 22.6 1419.28
R7 15 7.5 22.5 13.38 1260.396
RS 20 10 30 9.26 1163.056
R9 25 12.5 375 6.43 1009.51
R10 30 15 45 4.26 302.584

Table 10 The measured resistivity data at Namwon

S e P = C = o =] A & o A A 3 &

[m] [m] [m [Q] [Q-m]
R1 0.5 0.25 0.75 110.2 346.03
R2 1 0.5 1.5 74.6 468.49
R3 2 1 3 38.1 478.54
R4 3 1.5 4.5 27.1 510.56
R5 5 2.5 7.5 17.67 554.84
R6 7 3.5 10.5 12.46 54774
R7 10 5 15 512 321.35
R7 15 7.5 22.5 2.82 265.64
RS 20 10 30 1.92 241.40
R9 25 12.5 375 2.47 387.79
R10 30 15 45 4.06 764.90

_13_
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Table 13 Comparisons of the grounding resistance at Hanhwal

Unit:[S]

7] o] AR 5]
[m] HE[Es 1 24 3
14 75.15 68.67 60.70
278 38.82 36.40 34.77
- 3% 28.29 26.73 25.71
44 22.70 22.07 20.81
14 103.10 90.36 85.04
278 49.44 45.62 43.92
= 3 35.30 32.93 31.95
478 27.98 26.25 25.56
14 125.16 111.34 -
28 57.74 4l -
= 38 40.66 37.97 -
478 31.98 30.05 -
Table 14 Comparisons of the grounding resistance at Chungsusun Unit:[Q]
7] o] A F[E]
ml  |mepes 13 23 34
14 114.67 105.10 98.14
2% 59.85 56.22 53.79
. 3% 4352 41.21 39.70
478 34.93 34.00 32.15
14 155.55 137.27 126.96
278 75.78 70.91 67.35
= 3% 53.98 5051 48.94
48 4276 40.27 39.18
14 186.59 168.30 -
278 88.00 81.90 -
1o 3% 61.79 58.16 -
48 4851 58.16 -
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©2) AR B p, > py < p3 )
“BART A -] dNEE Bl sjREE 3% F2Z Uehde, A
A JAAG A Bl A A= Table 15, 1691 LeEFSITh

WA BAT 5 2389 W gAAG A 237k b A dera,
g HghAE GARHRIE deA e,

oo MahAE AR B whe of 60~45%744 A & Epd,
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Table 15 Comparisons of the grounding resistance at Mookjangsun Unit:[Q]

71 0] 2GR ]
1% 23 3%
[m] W[ E]
14 22.97 21.56 20.48
24 11.74 11.26 10.94
30
34 8.65 8.35 8.16
49 7.04 6.92 6.68
1% 28.30 26.05 21.98
24 13.66 13.05 12.12
20
34 9.91 9.55 9.04
4% 7.98 773 7.38
14 31.74 26.82 -
29 14.88 13.72 -
15
34 10.68 10.04 -
4% 8553 811 -
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Table 16 Comparisons of the grounding resistance at Sakye-wasan Unit:[S]

71 0] 2GR ]
1% 27 3%
[m] HE[ 4]
14 110.45 105.07 100.94
29 56.90 55.12 53.88
30
34 42.43 41.30 40.56
4% 34.88 34.42 3351
14 128.47 121.66 101.88
29 63.78 61.68 57.25
20
34 47.01 45.75 43.34
49 38.36 37.47 35.82
14 140.72 131.52 -
24 67.87 65.74 -
15
34 49.64 48.44 -
49 40.30 39.47 -

“g3l2”7F A BE Coll sl E e 45 2 eI, JAEAE HA2] A g
ANEH oA Ay Table 179 YeERH ST}

OREREE]

38 AT $7b 2389 O WAAF A Lah g A e,
75

G A@AAE A4 FEe] nhet of 2~3%7b4 A ZA} ek,
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Table 17 Comparisons of the grounding resistance at Hanhwa2 Unit:[Q]

71 0] 2GR ]
1% 27 3%
[m] HE[ 4]
14 10.54 9.44 8.69
10 29 5.88 5.35 5.02
34 4.24 3.89 3.68
4% 3.37 3.23 2.96
14 15.56 14.03 13.65
20 29 853 7.66 753
34 6.03 5.46 5.38
49 472 4.30 425
14 22.09 21.30 -
24 11.67 11.27 -
15
34 8.09 7.93 -
49 6.27 6.15 -

(4) AR D (p; < p, > p3 < py)
‘G0l AR Do APHE 45 75 dEhlE, FAEAE HAAAZ

A E# o)A 2= Table 189 YR QLT

W 44T 57 238 W AT A Bk b A Udehge,
ABAAE dAALE B2 oF 2-3%717 WA &I epe,
WARA L WAATEO] o2 oF 0~45%71A A EH Lhepde

H
4. 3ahAE S5 9 gRPAel ws gAxIs} v sk
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Table 18 Comparisons of the grounding resistance: Namwon Unit:[S]
71 0] 2 F[E 4]
1% 274 3%
[m] IR
14 16.84 16.72 16.62
29 10.54 10.49 10.45
30
34 8.48 8.44 8.42
49 8.48 7.34 731
14 17.16 15.30 12.96
29 10.71 9.98 9.03
20
34 8.60 8.14 754
49 7.45 712 6.67
14 16.43 13.08 -
29 10.43 9.09 -
15
34 8.42 758 -
49 7.32 6.71 -
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