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Simplified Calculation for Grounding Resistance of Transmission Tower
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ABSTRACT: In the grounding design of high voltage
transmission line the empirical formula is often used to
calculate the grounding resistance of transmission tower, so the
calculation accuracy is just passable. Considering the
non-uniformity of the current dispersed from the grounding
electrode, a grounding electrode is divided into sections to
calculate their self-resistance coefficients and mutual resistance
coefficients, thus the grounding resistance of grounding
electrode is solved. The number of conductor sections is
dependent upon the requirement to computation accuracy, the
more the number of the sections, the higher the computational
accuracy. Finally, the grounding resistances of grounding
electrode usually used for transmission tower, such as radial
grounding electrode and double-ring grounding electrode,
under different soil resistivity, conductor radii and depths of
burying are analyzed.
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Fig. 1 Simple vertical grounding electrode
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Tab.1 Calculation results of grounding resistance of
simple vertical grounding electrode

o B AL/
PR Z Ak CDEGS
1 90473 90.640

10 12712 12.705

50 3.055 3.048

100 1.638 1.634

200 0.874 0.872
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P A T B R BHLV A 25 Sk 2 o

12m

2 EEEMIK
Fig. 2 Complex grounding body
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Tab. 2 Calculation results of grounding resistance of
complex grounding electrode

e HiB/Q

P A /m HRRZE %
ZR AN CDEGS
40 17.498 7 14.163 0 23.55
60 13.274 6 10.768 0 23.28
80 10.976 3 8.764 4 25.24
100 9.313 8 7.430 2 25.35
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Fig. 3 Grounding body AB and its segments
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Fig. 4 Grounding electrode in the infinite uniform medium
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Fig. 5 Schematic diagram of
mutual resistance coefficient calculation
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Fig. 6 Current distribution in rectangle grounding grid
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Fig. 7 Grounding electrode with 8 rays and
its current distribution
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Fig. 8 Grounding electrode with 8 rays and
the ground ringlet
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Tab.3 The ground resistance with different soil resistivity

WA BT, [ e b e BE 2 B - 498 e B R g
KB

2) B R A7 0 F e BHL T 52

TR FHR Ky 2.3kQm, BRI R Y 0.8m,
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Tab. 4 The ground resistance with different radius

et AP 2 /mm L LI o
CDEGS ATk

5 23.05 23.80

6 22.84 23.54

10 22.30 22.81

20 21.55 21.82

30 21.12 21.24

3D F b AL b o BEL ) 50

+ e R 2.3kQ-m, FEHLAR 4R 10mm,
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Tab.5 The ground resistance with different buried depth

B Im Pobiie
CDEGS ATk

05 22.80 23.31

0.6 2261 23.12

0.7 22.44 22.95

0.8 22.30 22.81

1.0 22.0 2257

4) BHARGT R ACBE IREm

T e FR Ky 2.3kQm, BRI 0.8m,
PR 42 2 10mm, Eehor HED K 12m, Hekb
PRS2 K FEAN R I () st F B AN % 6 BT, IR45
T CDEGS Iits i . K 6 nl%1, ASCHrikfr
1345 5 CDEGS I 45 Wy &8t Heth HiBH b
5 S A TR 1S I 28 T 98 S o

R 6 SIEAKEAE R AIEN R E
Tab. 6 The ground resistance with different ray length

B Q) L A - B U
CDEGS AR5k CDEGS ATk
100 0.97 0.99 30 27.58 28.27
500 4.85 4.96 40 22.30 22.81
1000 9.69 9.92 60 16.22 16.56
2000 19.39 19.83 80 12.81 13.07
3000 29.08 29.75 100 10.62 10.78
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Tab. 7 The ground resistance with ground ringlet

HiHL FH/Q

T CDEGS e ATk

LR % /(m-Q) -

U NIR ATHEH/NE O NER AT N R

100 0.97 0.96 0.99 0.98
500 4.85 478 4.96 4.88
1000 9.69 9.56 9.92 9.77
2000 19.39 19.12 19.83 19.54
3000 29.08 28.77 29.75 29.30

6) IR RLX i L FHL KT S

ANTRIRA R A AE AN [R] 4 338 v B ) 2 3
HIFHL K 8 o, JF4y il T CDEGS it 545 4.
HI 8 AT %N, AL 4 RS CDEGS 14145
RS, TR bR i) A BT AT 2 ANl
DR A AN [ 0 A0 L B AT 5

=8 MR E AT RYIEH B
Tab. 8 The ground resistance with different material

- e i BA/IQ
R CDEGS A
LB (m-Q)

HARA HAA L) Hitt
100 0.97 0.97 0.99 0.99
500 4.85 4.85 4.96 4.96
1 000 9.69 9.69 9.92 9.92
2000 19.39 19.39 19.83 19.83
3000 29.08 29.08 29.75 29.75
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Fig. 9 The double-ring grounding electrode
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Tab.9 The ground resistance of

double rings grounding body

I (M) BLERe
CDEGS AT

100 2.55 2.64

200 5.10 5.28

500 12.74 13.21

750 19.31 19.82

1 000 25.88 26.42
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