Electric Power Distribution Systems Il

EMEA410
Spring 21-22

Lecture 11

Earthing Systems

INSTRUCTOR
DR / AYMAN SOLIMAN



> Contents

>

v Vv VvV VvV V¥V VYV 'V

i Al iy i

Ground Vs Earthing

AL Sl Cleaall

U il lee e At )l Calaa Yl
U Ul dadail £ 53

Y] Aaday Cilapdail] ey

Uy il 3k slaie il K

Earthing System Calculation According to British Standard (Bs 7430)

12/5/2022

Dr/ Ayman Soliman




e Al iy ol 3>
— I gl — Y ) el Sl la sl ) i A 5eSl Claaall Al JSLgl) Juail 2
Jyyma oulad Sl DA e ()Y 2y ASIVL (Adlemmem-- ol gall — Y el s
L2V dia g Gy
¥ baa o) LS Al 5eS Amay Clay S Gl e Ll Jluae asd Leia paally
¢ oY) bAll Zliad Y L Jlea Jadil imas ¢ 4 dhagall Sleall dae Ll S b Y
Slead) Janioad Blaall b g5 8 Jaih 1y 4]

Dr/ Ayman Soliman



Ground Vs Earthing »

» 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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The formula is as follows: p=2rsAR

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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ﬁ Earthing System Calculation According to British
Standard (Bs 7430)

~ Resistance of one vertical electrode is given by:

f '8l
R = It:l-ge[ e (AR
Furl d,

Where:-
R is the resistance of single rod or pipe, in ochms (£2);

is the length of rod, in meter (m);

L
d 15 the diameter of rod or pipe, in meters (m);
\ P 15 the soil resistivity in ohm meter (£2.m).
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» Total Resistance for n rods in case of

1+ia . P
EH_H n J 2Rs

15 the resistance of the rod in 1solation, in £2:

[
5 15 the distance between adjacent rods, in m;
p  1s the resistivity of soil, in £2.m:;

A

15 a factor given in the below table;

n i5 the number of electrodes

Distance between adjacent rods must be > 2 Rod length
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~

Factors for vertical parallel electrodes arranged in a line

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

3 1.66 8 3.39

d 2.15 9 3.61

5 2.54 10 3.81

B 2.87

. /
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Selection of an Earthing conductor \

Where:
15 the average fault current, in A (r.m.s)

15 the fault current duration, in low voltage take 0.1 sec.

2

15 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 | *cs 0391 Amm Amm
! 700 254 — 91
/ 600 752 — §7
i 500 d 228 — Bl
/ / 450 220 - 79
/ s 400 il — 76
/ / 350 201 — 73
i i 300 190 15 69
/ J / 250 176 116 A
/ S S 200 o 159 105 S8
i i i d 150 " 138 a1 50
/ J / ’ 100 - - -
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