
Chapter 2 

Requirements of the Earthing System 

The function of the earthing system is two-fold. 

To provide a low enough impedance path, via the earth conductors, back to the supply source so 
that in the event of a failure to earth of a live conductor, sufficient current will flow safely along 
a predetermined route to enable the circuit protective to operate .. 

To limit the potential rise on all metalwork to which persons and animals normally have access, 
to a safely value under normal and abnormal circuit conditions. 

2.1 Earth Conductors 

Main equipotential bonding conductors which interconnect together and to earth, exposed 
conductive parts which do not normally carry current, but could do so under a fault condition. 
Therefore bonding and earth conductors within electricity substations need to be of sufficient 
size that they can carry a certain amount of fault current for three seconds, without damage. 
Hence when considering the material of the conductors, copper conductors are better than the 
Aluminum and the other materials for distribution substations and other places as they have good 
conductivity. 

2.2 Earth Electrodes 

The earth electrode is the component of the earthing system which is in direct contact with the 
ground and thus provides a means of releasing or collecting any earth leakage currents. In 
earthed systems it will normally be required to carry quite a large fault current for a short period 
of time and so will need to have a cross sectional area large enough to be able to carry this 
safely. Electrodes must have adequate mechanical and electrical properties to continue to meet 
the demands on them over a relatively long period of time, during which actual testing or 
inspection is difficult. The material should have good electrical conductivity and should not 
corrode in a wide range of soil conditions. 

Materials used include copper, galvanized steel, Stainless steel and cast iron. Aluminum is 
sometimes used for above ground "bonding", but most of standards forbid its use as an earth 
electrode due to the risk of accelerated corrosion. The corrosive product- an oxide layer- is non 
conductive, so could reduce the effectiveness ofthe earthing. 

2.3 Corrosion 

Electricity supplies arc required in all areas ofthe country, which include rural areas, city centers 
and industrial areas. Earthing system components are installed above and below ground and in 
both situations must cope with a wide range of environments. In air , there may be smoke from 
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process plants, or rain water which has dissolved airborne material. Underground, the moist 
emironment may include naturally occmTing minerals, chemicals (fertilizers etc.) or 
contaminated substances which have been buried. As mentioned previously, the earthing system 
is a critical part of the electricity supply system and needs to perform, normally unseen, over a 
considerable period of time. The security required can be assured by careful selection of 
material. 

2.-t Corrosion Susceptibility of Metals 

1\·~~u:t :~:u::;ceptib 1,~ 

,.L 1 I ' ~~ ::::a.:::t noo :2.} 

Lea:=:t ~:u:>c~ptib 1~ 

{i\~l(le noble) 

1\>hgnes rum and ~-~; alloys 

Zinc and its alloys 

.. o.Jurn rniurn and its aii·J:iS 

Cadrr1 iurn 

Stain less steel, 13'~<, Cr {acti\'c~) 

Lead-tin sc.JcL~r, .50/.50 
.~ . I I 1 ,., ·- 3- ' . ., Jtarn es:o stee, o/'0 type . U4 ',actr-/e,' 

Stainles:o :::bel .. 18/8/31'·,-~~otype 316 {act~/e!' 

Lead 

Tin 

Brasses 
Gunmetals 

Aluminium bronzes 

Copper 

Copper-nickel alloys 
1'Y~1018I 

Titanium and its a I lois 

Stain 1~~:::~: :::tee I::: (passi\ie} 
s:i r-/er 
(:Jold 

F' latin urn 

"' 

Figure 2.1 Corrosion Susceptibility of Metals [1] 

According to the above table copper is the best material by considering mechanical properties 
and the cost of the material. Many of applications of copper and its alloys rely on good corrosion 
resistance, particularly in many aqueous, chemical and underground environments. Therefore 
copper can be selected as an engineering material for earthing purposes. 
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