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Effects of Maximum Probe Spacing of Soil Resistivity Survey
on Substation Grounding Analysis

- i S
(G. J. Jung - H. R. Kwak - J. K. Choi)

Abstract - Presently, typical maximum probe spacing of soil resistivity survey(Wenner’'s 4 pin method) is 20 m in case
of 154 kV substation grounding design of KEPCO. This paper examined the effects of maximum probe spacing of
wenner method on the equivalent soil modelling and the accuracy of grounding resistance measurement by comparing
the calculated FOP(Fall-of-Potential) curves of various soil models with the measured one at 154kV H substation. The
comparison results showed that the inaccurate estimation of deep soil resistivity, which is caused from the short probe
spacing of soil resistivity survey, can produce large errors on measurement of grounding resistance. In this paper a
quantitative analysis of FOP at H substation has been presented.
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Fig 1. Measurement of apparent resistivity
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Tab. 1 apparent resistance measurement result ac 11 vw

E=257 5 W2
T M Nafcm] Mg lamm] Aerdml Aehs [chmm)
0.5 52.38 164.57 39.10 122.84
1.0 26.20 164.62 21.20 133.20
2.0 13.14 165.09 11.65 146.40
3.0 8.82 166.25 8.38 157.96
4.0 6.70 168.45 7.14 179.45
5.0 5.47 171.89 5.88 184.73
6.0 4.68 176.60 5.28 199.05
7.0 4.15 182.59 6.10 268.29
16.0 3.30 207.64 3.97 249.44
15.0 2.82 265.76 2.48 233.73
20.0 2.64 332.19 1.75 219.28
30.0 2.47 464 .80 2.31 435 .42
50.0 2.22 698.73 1.65 518.36
70.0 2.03 893.70 1.70 747.70
100.0 1.80 1131.78 1.34 841.32
120.0 1.67 1262.85
10000

apparent resistivity {[ohm-m}
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Fig 3. comparison of apparent resistivity curves
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Fig. 4 Horizontally 4 layered soil model
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Tab. 2 Soil model #1 (Max. probe spacing : 120m)

2| A &-& [ohm-m] 277 [m]
RES 131.8 20
3331 284.2 42
=132 176.5 12.8
ol 3837.1 -

23 EY2E #2 (Hd MIUHL 50 [m)

Tab. 3 Soil model #2 (Max. probe spacing : 50m)

th =]~ & & [ohn-m) 2% (o]
EES 131.7 2.1
2731 288.8 4.4
27122 144.2 8.5
Al 1725.0 -

¥4 =LEY #3 (Mo M32He 30 m)
Tab. 4 Soil mode! #3 (Max. probe spacing : 30m)

tI 2] A 3 -& [ohn-m] 22 n]
XS "~ 132.6 2.4
2751 398.0 2.3
2732 168.5 11.3
Az 1578.0 -
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Fig. 5 configuration of grounding grid
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Fig. 6 Measurement line of Fali-Of-Potential Method
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Tab.5 calculations summary

30m 50m 120m
ANAI2E | comuy)|(zerdy)|(2ru)
¥,
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Fig 9. differnce between measured and calculated resistance
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