
Chapter 1 

Introduction 

Earthing is the subject of adopting methods of connecting to earth the components of an 
electrical system and metal work associated with equipment apparatus and appliances for 
limiting potential with respect to the general mass of earth in order to ensure safety. 

Earthing also covers the problem of conduction of electricity surges and fault currents into earth. 
Although the earth provides a low impedance return path for fault currents, it mainly serves to 
fix the voltage of the system neutrals. Also neutral to earth connections improve service 
continuity and avoids damage to equipment and danger to human life. 

In any power distribution system even if a specific earthing arrangement is not provided the 
Yoltage levels of various equipment and metal work with respect to the earth would stabilize as 
determined by the various leakage paths for electric currents according to the insulation 
resistance present. 

But it is always advisable and advantageous to provide a specific method of earthing of 
equipment and metal work for the following reasons. 

i) Definite leakage paths for currents would operate and these would determine definite 
voltage levels with respect to earth for equipment and metal work where insulation 
resistance can be recommended to prevent unwanted current leakage paths. 

ii) A definite plan can be followed in providing for the safety of personnel handling 
equipment and using them. 

iii) In the event of voltage/current surges under switching conditions as well as lightning 
conditions a definite plan for the safety of equipment as well as the safety of people 
can be devised by introducing special earthing equipment and special protective 
devices. 

iv) Easy leakage paths can be provided for leakage currents under fault conditions, firstly 
facilitating the operation of protective devices and secondly providing the safety of 
equipment and people. 

In an electricity distribution system, earthing can be divided into two distinct sections. ie, the 
earthing of the High Voltage System and earthing of Low Voltage Distribution system. The 
methods of the HV system protection techniques are difierent from the LV and the two earthing 
systems should be separate and should not be combined. In this project mainly covers the LV 
Distribution from 33kV/400 and llkV/400 substations and associated earthing systems. 



LV distribution system earthing too can be divided in to following three categories, 
a) Earthing at Distribution Substations 
b) Earthing of Distribution Lines - System Earthing 
c) Earthing of Consumer Installation - Equipment Earthing 

Earthing of consumer installations involve. 
a) Consumer neutral earthing (if any) 
b) Equipment apparatus & appliance earthing 

Farthing arrangement of a distribution Substation was analyzed in this project. Hence it can be 
used for, earthing of distribution lines and earthing of consumer installation. According to the 
CEB rules earthing of distribution substation should have following characteristics. 

1. Neutral of the transformer shall be connected to one earth electrode. 
1i. Transformer tank, Lightning Arresters and all other metal parts shall be separately 

earthed. 

• Separation of minimum 3 meter to be maintained between above two 
electrodes. 

• The earth resistance of each electrode should be less than 1 on. 

But the earth resistance of earth electrode in the most of locations of CEB is more than 75 Ohm. 
According to the site condition, it is very difficult to install earth electrodes properly in some 
places. Therefore the size and shape should be varied according to the site soil condition. 
llo\\cver it should have less than 10 Ohm of earth resistance everywhere. 

l-Ienee the aim of my project is to design a better earth electrode which has the earth resistance of 

less than 1 0 n. 
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