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Chapter 4 

Performance of earth electrode 

To design a better earthing system it should be satisfied two tasks. They are to achieve a required 
impedance value and to ensure that touch and step potentials are satisfactory. 
Therefore it is needed to reduce the above values to design an earth electrode. 

When considering impedance there are two influencing faj:tors. They are the physical 
dimensions and attributes of the earth electrode system and soil conditions (composition. water 
content etc.). 

The earthing system consists of conductive material above ground (bonding conductors etc), 
metal electrodes within the soil and the surrounding soil itself. Each of these will contribute 
towards the overall impedance value. 

t 1 Connection between the earth conductor and the earth electrode 

The impedance of the metal electrode material is usually relatively small, consisting of the linear 
impedance of the rod and/ or horizontal conductors. But the most important place is the joint 
which is at the earth electrode rod and the earth conductor. There are several jointing methods 
used include mechanical, brazed, exothermic and welded etc. 

-t.l.l Mechanical Connection:-

These are commonly used and can be mechanical (bolted connection) or hydraulic 
(compression). The connection must meet the requirement of the applicable standards. If there 
are any loose connection the resistance of the joint will be high. This method of jointing is 
clearly not suited to deal with the higher values of fault current. 

4.1.2 Brazed connections :-

Brazing is widely applied to copper and copper alloys. This method has the advantage of 
providing a low resistance joint which will not corrode. But a good joint can be difficult to make 
on site particularly where large cross sectional areas are involved. Clean f1at surfaces are 
essential as brazing materials are generally not free flowing like solder. 

4.1.3 Exothermic joints :-

These are made via graphite mould which is designed to fit the specific type of joint and 
conductor sizes. A powder mix of copper oxide and aluminium is ignited using a flint gun and 
the subsequent reaction forms a virtually pure copper joint around the conductors. The high 
temperature reaction takes place within the confines of the graphite mould. Each mould, if 
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properly maintained, can be used for between 50 and 70 joints. Benefits claimed for this type of 
joint arc that it :-

• provides a corrosion resistant, low resistance, permanent joint. 
• uses relatively unskilled jointing techniques. 
• can operate at high temperatures, possibly enabling the conductor size to be decreased. 

The joint of exothermic welding is shown in following figure. 
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Figure 4.1 A Joint of Exothermic Welding 
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Figure 4.2 Exothermic welding mould. 

4.1.4 Welded connections:-

Copper can be jointed by bronze welding or gas shield arc welding. Bronze welding is an 
effective. low cost jointing technique, used primarily to make on site joints. When heavier gauge 
copper components need to be jointed, then gas shielded arc welding is used. 
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