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Discussion on DC Vertical Ground Electrode Design
TAN Wei, KONG Zhida, JIAN Xianghao
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China )

Abstract: The influences on DC vertical ground electrode design are analyzed in view of different operating conditions and layering of

soil resistivity. Heating problem is more serious while continuous running time under rated current is longer. Radius of electrode well

should be enlarged and the construction difficulties become higher, accordingly. Distribution of current releasing-density and step volt-

age are under the influence of different type of Layering of soil resistivity. The suggestions are given as follows: optimize the input

criterion sensibly, reduce continuous running time under rated current, current releasing-density and step voltage of electrode. In addi-

tion, for vertical ground electrode , the impact to surroundings can’t be reduced compared to horizontal ground electrode. The differ-

ence of impact to surroundings is small for different type of ground electrodes.
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Fig. 1 Layout of DC vertical ground electrode
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Tab. 1 Layering of soil resistivity
=354 JEJE/m R/ (Q - m)
1 5 100
2 100 200
3 1 000 500
4 Infinite 100
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Tab. 2 Max temperature of soil under different continuous

running time
fE R FREHa T N Ak H R R/ C
T A% (i FLVFEE 90 °C, 8P IRIRE 30 T)
/m 30d  10d 72h  48h  24h  2h
2.2 82.5 47.5 35.3 33.5 31.8  30.2
1.3 180.4  80.2 45.1 40.0 35.0  30.4

0.7 548.8  202.9  81.9 64. 6 47.3  31.5
0.5 1046 368.9 131.7  97.8 63.9  32.8
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Tab. 3 Different types of Layering of soil resistivity
(JFEEE/m)/(HBHR/(Q - m))

R BT 2 A 3 A 4 i1 5
1 5/100 5/50 5/100 5/100 5/100
2 100/200 100/200 100/200 15/50 15/200
3 1 000/500 1 000/500 1 000/500 85/200 85/50
4
5

Infnite/100 Infinite/100 Infinite/50 1 000/500 1 000/500
Infinite/100 Infinite/100
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Tab. 4 Technical performance of ground electrode under different
types of Layering of soil resistivity

AL 1 2 3 4 5
B A $300 m HFITHFRPEAE, FTHARKEN

30 m/30 M, BEYR 5 m, AR N ¢2.2 m
BBmE/V 0 9.434  7.663 9.433 6.011  3.522

P B/ Q 0.558  0.527 0.555 0.369  0.258
HERET 82.5 75.6 82.5 121.9  162.9
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Fig. 2 Current releasing density distribution of each ground
electrode under different type of Layering of soil resistivity
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Fig. 3 Electrical potential rise of different types of
ground electrode
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