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A Study on Communication Grounding Systems on

Layer of Volcanic Rock in the Western Area of Jeju

Tae-Soo Seo

Department of Electronic and Electrical Engineering
Graduate School of Industry
Cheju National University

Supervised by Professor Heung-Soo Kim

Abstract

It is very difficult to establish a grounding system on a layer
of rock. So, various methods have been tried to obtain a lower
grounding resistance. In this thesis, the grounding system is
studied out to ensure communication systems against serge or
noise on the layer of volcanic rock of Jeju. In order to obtain

the optimal grounding system for the interesting spot,

-1 -



resistivities of the spot are measured by the Wenner's method
and the electrical characteristics and the structures of the layer
are analysed by RESAP module of CDEGS. Three grounding
systems - the driven rod, the mesh and the electrolytic, are
simulated by MALT module of CDEGS on the condition that
the grounding resistance is under 10 ohms. In simulation,
grounding resistance of the electrolytic grounding system of
which working area is 7,814 square meters appears 9.2 ohms.
This grounding system is established on the spot of Jeju. And
7.7 ohms of the grounding resistance is measured.

The electrolytic grounding system could present a good

ground condition on a layer of rock like as Jeju.
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Table 3. The combining factor K for parallel type

sk Ho] dnk HAE
a=S/L
2 3 4 5 6 7 8 9 10
0.1 2282 | 4.015 | 6.064 | 8.345 | 10.805 | 13.408 | 16.127 | 18.946 | 21.848
0.3 1.805 | 2.788 | 3.861 | 4984 | 6.140 | 7.319 | 8516 | 9.727 | 10.950
0.5 1.598 | 2.286 | 3.013 | 3.759 | 4515 | 5278 | 6.047 | 6.820 | 7.597
0.7 1.474 | 2.001 | 2549 | 3.106 | 3.668 | 4.233 | 4.799 | 5.367 | 5.936
0.9 1.391 | 1.817 | 2256 | 2.700 | 3.147 | 3.595 | 4.043 | 4.492 | 4.942
1.0 1.359 | 1.747 | 2146 | 2.549 | 2955 | 3.361 | 3.767 | 4.174 | 4.580
1.2 1.308 | 1.638 | 1.975 | 2.315 | 2.657 | 2.999 | 3341 | 3.683 | 4.025
1.4 1.269 | 1.555 | 1.847 | 2.141 | 2.437 | 2.732 | 3.027 | 3.323 | 3.618
1.6 1.238 | 1.491 | 1.748 | 2.008 | 2.268 | 2.528 | 2.788 | 3.047 | 3.307
1.8 1214 | 1440 | 1.670 | 1.902 | 2134 | 2.366 | 2.598 | 2.830 | 3.062
2.0 1194 | 1.398 | 1.606 | 1.815 | 2.025 | 2.235 | 2.445 | 2.654 | 2.864
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Fig. 13. Isolation grounding
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Fig. 14. Interference between the two electrodes

Table 4. Gap between the two electrodes

945 318

A= 2.5V 25V 50V
10A 63m 6m 3m

50A 318m 32m 16m

100A 637m 64m 32m
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Table 5. Electrode space and grounding resistance

at isolation grounding
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Table 6. Result of the geological survey

xE 1 2 3 4 5 6 7 8

£ 416m 375m 310m 252m | 219.3m | 144m 85m 42.5m
71 1m 24m 1m 4m 0.5m 1m 2m 1m
HAE | EAL EAL EAL At EAL EAL EAL EAL
A2 2m 8.6m 3m 7m 5.5m 1m 10m 4m
U A At AY | RS | Y | EEY | AE | BB
713 25m 2m 2m 4m 18m 6m 6m 3m
dHE | A | FE | A Al | BEeE | B3 | 9 Nkl
74 17m 9m 9.5m 9m 15m 2m
A HEd | a9 | 25 A | BEY | AHE
75 1m 3m 5m
o} 41 EA} EA HES
76 3m 6m 5m
ol AT A HES} iy
FA7 3m 5m
U At =R

Table 7. Soil resistivity for height in Jeju

&l ' (m) 0~50 50~100 100~400 400~1,000 1,000~

100~300 500~1,000 800~2,500 1,000~3,000 | 2,500~10,000




Table 8. Measured data of soil resistivity

S = :_Iﬁ__;(é] Zl_z;]' ’%‘Xé] ;ﬂ‘&ol— —](Q) 71317] EHX]X{%%(Q-m)
=0 il’o
(m) 13} 23} 12} 23}
2 217.0 193.3 2,725.5 2,427.8
4 143.2 104.7 3,597.2 2,630.1
Ok 8 105.6 72.9 5,305.3 3,662.5
s
AR 12 69.3 52.0 52224 3,918.7
16 51.2 43.2 5,144.6 4,340.7
20 45.0 41.3 5,652.0 5,187.3
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Fig. 19. Curve of soil resistivity by measured data
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Table 9. Layer characteristics of measured places

42| Az | dARFE@m) | AZ FAm) | S | DAAZE ¥
45 1,789.333 1.255910 -1.0000 0.17893E-16
! Eia 5,877.935 co 0.53325 3.2850
3F 2,427.800 4.293141 -1.0000 0.24278E-16
? 3= 5,885.834 co 0.41595 2.4243
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Fig. 20. Curve of soil resistivity of the spot

£ 102 5% 24% 729 WAATE 24 23E Vet $F 249 dE

°F 39m2| AT FASH of 2577¢-mo| A AFECIH FAAe] A= AEHY

A AxRt HE& 29%S Bt

Table 10. Characteristics of layer

AS A A & (8-m) A5 F7(m) HEARA 5= WA A gE
5 2,576.650 3.893151 -1.0000 0.25766E-16
a5 6,099.864 0 0.40606 2.3674
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Table 11. Design specification of driven rod

WA A GE AS FA dut HAE AHA AAE 4 | AAHAA

2,577%-cm(’3F) | 3.9m(FF) | ¥16/2,400mmx=7967H
o o 2.5m 9.7
6,1002-cm(3t%) | o(3F) | +H A4 (500mx500m)
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Table 12. Design specification of mesh grounding
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Fig. 23. Structure of mesh grounding system
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Fig. 24. Earth surface potential rise in mesh grounding
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Table 13. Design specification of electrolytic ground system

HAAZE A FA | A2 HAANEE | HAE A | AAFAAG

2,5772-cm(’+E) | 3.9m(*%E) [¥54/6,000mm 2} X %
6,100&-cm(3}Z) o(3}2) (x4 +HAAAA

17.7~63.6m 9.24

4 a7.5m oA 37.5m e

6m ¢ x 14Sets

Fig. 25. Structure of electrolytic gfofmding system
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Fig. 26. Earth surface potential rise in electrolytic grounding system
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Table 14. Design result for obtaining grounding resistance(10%)

L EEEEE W A4 | Add AAAxY
2 A &5 2,577/6,100%-m

A4 54 saket A%

AAE & 7967} (¥16/2,400mm) - 147 (¥54/6,000mm)
AAA F Aol 3,984m 19,800m 894m
Al 500m*500m 220m*220m 7,814m>

A A % 9.72 9.8u 9.20

54, agla dad HAA LY AlFHEZAA 7,814m” o

A% 34

Table 15. Simulation result
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HA A 25.4% 23.02 9.20
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(@) Rock layer (b) Electrolytic rod

(e) Lyconite mix (f) Exothermic welding

(g) Grounding resistance measurement (h) Result

Fig. 27. Construction work
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