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Ground s Earthing (s (341 -
The words "grounding" and "Earthing" have the same meaning. The term

"Earthing" is used in U.K. and grounding is used in U.S.A both of them

electrically mean connection to ground or earth.
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Where:-
1- ground conductor

2- the connection of the conductor to the ground electrode the ground
3- electrode itself
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Diameter Length

9.0 mm 1200 mm

Driving head 12.7 mm 1200 mm

12.7 mm 1500 mm

12.7 mm 1800 mm

12.7 mm 2400 mm

14.2 mm 1200 mm

14.2 mm 1500 mm

14.2 mm 1800 mm

fod 14.2 mm 2000 mm

14.2 mm 2100 mm

coupling 14.2 mm 2400 mm
14.2 mm . 3000 mm )

17.2 mm 1200 mm

17.2 mm 1500 mm

17.2 mm 1800 mm

17.2 mm 2000 mm

17.2 mm 2100 mm

17.2 mm 2400 mm

17.2 mm 3000 mm
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The formula is as follows: p=27AR

Where: p = the average soil resistivity to depth A in ohm - m

T is the constant 3.1416
A the distance between the electrodes in m
R the measured resistance value in ohms from the test instrument
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EARTHING SYSTEM CALCULATION
ACCORDING TO BRITISH STANDARD (BS 7430)

» Resistance of one vertical electrode is given by:

=] (SL) i
= —_— O —_— —_—
2wl ge\d,

Where:-
R is the resistance of single rod or pipe, in ohms (Q);
L is the length of rod, in meter (m);
d is the diameter of rod or pipe, in meters (m);
p is the soil resistivity in ohm meter (Q.m).

» Total Resistance for n rods in case of

i. vertical parallel electrodes arranged hollow square

1 +‘/la P
R.= a'—
" n 2mRs

1s the resistance of the rod in isolation, in Q;

R
S is the distance between adjacent rods, in m;
) is the resistivity of soil, in Q.m;

A

is a factor given in Table 4 or Table 5;

n is the number of electrodes
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Table 2 Factors for vertical electrodes arranged in a hollow square

Number of electrodes (n) along the | Factor J Number of electrodes (n) along the Factor 4
side of the square side of the square

2 2.71 9 7.65

3 4.51 10 7.90

4 5.46 12 8.22

5 6.14 14 8.67

6 6.63 16 8.95

7 7.03 18 Bl

8 7.30 20 9.40

NOTE The number of electrodes around the square is 4(n - 1).

ii. Vertical parallel electrodes arranged in a line

/1+/',a') P
a

anR(\ n - 2mRs

1s the resistance of the rod in isolation, in Q;

R
S is the distance between adjacent rods, in m;
p is the resistivity of soil, in Q.m;

A

is a factor given in Table 4 or Table 5;

n 1s the number of electrodes

Factors for vertical parallel electrodes arranged in a line

Number of electrodes n  Factor J Number of electrodes n  Factor J
2 1.00 7 3.15

3 1.66 8 3.39

4 2.15 9 3.61

5 2.54 10 3.81

6 2.87

Ch24: EARTHING 407 Power System Distribution



Power System Distribution

iii. Three rods at the vertices of an equilateral triangle

The resistance Re in ohms () of three interconnected rods set out at the

vertices of an equilateral triangle

Three rods at the vertices of an equilateral triangle

1 8L
Re:—{2[|oge(—) - 1‘ —1+2Ls}
3 d,

where:
p is the resistivity of soil, in ohm metres (Qm);
L is the length of rod, in metres (m);
d is the diameter of rod, in metres (m);
s is the length of one side of the equilateral triangle, in metres (m).
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Where:
I isthe average fault current, in A (r.m.s)
T s the fault current duration, in low voltage take 0.1 sec.

K is the current density, in A/mm’
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Table 5 Earth fault current densities for 1 s duration for earthing conductors with initial conductor

temperature of 30 °C
Type of joint* Maximum U R.M.S. current density, k
Welded Brazed Bolted Soft temperature® Copper  Aluminium Steel
soldered | °(s 039 Amm’  Amm?
" 700 254 — 91
v/ 600 252 — 87
" 500 o 228 — 82
v/ v/ 450 220 - 79
" v 400 21 —_ 76
v 7 350 201 - 73
v v 300 190 125 ™ 69
v/ v/ v/ 250 176 116 b
" v v/ 200 . 159 105 58
" ' v / 150 " 138 91 50
" v/ v/ / 100 — —_ -
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