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INTRODUCTION 

Earthing & Lightning protection is one of the least 

understood or misunderstood practise in the 

electricity industry.  

A Good  Earthing & Lightning Installation guarantees 

safety/protection of persons and equipment 

reliability on any residential, industrial & commercial 

electrical installation.  

 This Process is called earthing or grounding. This 

provides a common  point of reference or potential 

with the Earth's conductive surface. 

 

  



INTRODUCTION 

 This is achieved  by connecting the metallic 

conductive Parts of an Electric appliance or 

installations to the earth  through a thick 

conductor wire e.g an Earth Electrode (which 

has very low resistance. 

Earthing can be said as the connection of the 

neutral point of a power supply system to the 

earth so as to avoid or minimize danger 

during discharge of electrical energy. 



                 EARTH SYMBOL 

 

 

  



EARTH COLOUR CODE  

This is either yellow or green or both yellow 

and green. 

 



DEFINITION OF EARTHING 

Earthing could also be defined as a 
process of connecting the grounding 
system to earth (ground). 
 It is seen as a conducting connection 
(medium) by which electric current or 
facility equipment is connected to the 
earth leading to the earth and 
maintaining earth potential. 

 

  



Grounding/Bonding is the connection 

between two or more conductive object 

to one another by means of a 

conductors such as wire. Grounding 

refered to as earthing wherein two or 

more conductive objects are connected 

to the ground by means of a conductor. 

GROUNDING OR BONDING 



This  main reason for earthing  is to provide 

SAFETY. This involves : 

Protection of people and personnel 

Protection of Facility or Equipment  

To ensure the reliability of Electrical 

services 

WHY EARTHING ? 



WHAT DO WE EARTH? 

Earthing is done for: 

Power supply system(e,g 
Generators,Transformers, Distribution Board) 

Building structure 

Equipment/Machinery 

Plant steel work 

Cable Ladders & Trays 

Telecommunication mast & towers 

Instrumentation system. 

 
 



To ensure sustainability and reliability 

our of Facility 

To ensure compliance with safety 

regulation with respect to earthing 

To study and analyse our earthing 

system layout and improve upon it. 

PURPOSE OF  EARTHING PRACTISE 



IEC Standard 60364 specifies a Two Letter Codes to 

identify type of Earthing . The Letters used are as follows: 

I – It means that either no point is connected to Earth 

or it is connected via high impedance 

T– (French word “Terre” meaning Earth) – It means 

direct connection of a point to earth 

N – It means that there is direct connection to neutral 

at the source of installation which is in turn connected 

to the ground. 

TYPES OF EARTHING SYSTEM 



 There are Five types of Earthing systems as specified by British 

standard 7671: 

IT  Network 

TT  Network Network 

TN Network (Subsidiary :  TN-S, TN-C & TN-C-S Network) 

Where S-Separate and C-Combined 

  

Note :TT,  TN-S and TN-C-S are for low voltage supply systems. 

          and IT and TN-C are for high voltages such as power             

distribution systems and substations.  

 

 

TYPES OF EARTHING SYSTEM 



Has the neutral of the source of energy 

connected as of  TN-S but no facility is provided 

by the distributor for the consumer earthing 

 

TT -NETWORK SYSTEM 



 The Neutral of Energy source is connected to  

earth at one point only. 

 

 

 

TN-S NETWORK SYSTEM 



 Has supply neutral conductor od distribution mains o 

connected with earth at source and at interval along its 

run .  Advantage of this is that it provides an effective and 

reliable earthing. 

 

 

TN-C-S NETWORK SYSTEM 



EARTHING SYSTEM 

 

  
Combination of 

horizontal  strip and 

vertical rods 

    - Linear 

    - Radial  

 

Optimum spacing:  
L > 2 x D 

 

 



Good earthing should posses the following 

characteristics: 

Low resistance between the electrode & 

the earth 

Good corrosion resistance 

Ability to carry high current repeatedly 

Ability to perform the above functions for 

a minimum of 30 years 

GOOD EARTHING 



Poor earthing  results from the following 

factors : 

Corrosive soil 

Poor workmanship 

Lack of maintenance 

Wrong choice of earthing material 

POOR EARTHING 



Good earthing is achieved depending on the 

soil conditions. Especially the resistance of 

the soil-Low soil resistivity is the main aim 

and factors affecting this are: 

Moisture content of the soil 

Chemical composition of the soil(e.g salt 

content) 

Temperature of the soil 

SOIL CONDITION EARTHING 



The A good ground connection to mass 

earth is achieved using a ground electrode.  

 

GROUND ELECTRODE 



The components of a ground Electrode 

includes: 

Ground conductor 

Connection between the ground 

conductor and the ground electrode 

Ground electrode 

 

GROUND ELECTRODE COMPONENTS 



The following are the factors that impact 

the performance of any ground electrode: 

Materials used in the grounding system 

Soil Resistivity 

Depth of Ground electrode 

Moisture content 

Soil Temperature 

 

GROUND ELECTRODE 



Material used in grounding system includes 

the ground electrode itself and its 

connecting wires. There are various types of 

electrodes available like: 

Copper Rod or Galvanized Iron (GI) pipe 

rod or Copper Plate. 

The choice of electrode depends on the 

type of application, location. Local standards 

and rules that govern the choice of 

electrodes. 

 

EARTHING MATERIALS/EQUIPMENTS 



Earthing materials compliance to 

AS1768/BS6651 

 

 

EARTHING MATERIALS/EQUIPMENTS 



Earthing materials compliance 

to AS1768/BS6651 

 

 

 

EARTHING MATERIALS/EQUIPMENTS 



Earthing measurement is done using an Earth resistance 

meter. E.g Digital Earth Resistance Meter 2302 

 

 

 

EARTHING MEASUREMENT 



THREE POINT EARTHING TEST  



There is not one standard ground resistance 

threshold that is recognized by all agencies. Ideally a 

ground should be of zero ohms resistance.  

However, the NFPA and IEEE have recommended a 

ground resistance value of 5.0 ohms(Recommended 

for substation) or lower for industrial installation. 

For Residential/domestic it should be less than or 

equal to 10ohms. 

For Broadcast/telecommunication equipment,it must 

be less than one ohms. 

 

WHAT IS A GOOD GROUND VALUE? 



At the instance of an earth fault, the 

impeadance of the earth system should 

be low enough for sufficient earth fault 

current can flow to initiate correct 

operation of protective devices like 

breakers/fuses to interrupt the flow of 

current. This is the purpose of Earth 

Leakage Circuit breaker to effect this 

protection. 

 

WHAT IS EARTH LEAKAGE  



Earth Leakage problems could result in 

surge which could cause burn as shown 

below. 

 

EARTH LEAKAGE PROBLEM 



An Earth-leakage circuit breaker 

(ELCB) is a safety device used in 

electrical installations with 

high Earth impedance to prevent shock. 

It detects small stray voltages on the 

metal enclosures of electrical 

equipment, and interrupts the circuit if a 

dangerous voltage is detected 

 

EARTH LEAKAGE CIRCUIT BREAKER 



LIGHNING  PROTECTION SYSTEM 



Lightning is formed when clouds 

become charged by static electricity. 

Positive and negative charges are 

located in the extreme sides of the 

cloud creating an Electric field, when a 

high value is achieved a spark takes 

place forming a pathway where charges 

move on 

WHAT IS LIGHTNING? 



Lightning is formed as a result of a 

natural build-up of electrical 

charge separation in storm clouds. 

 2 types of storm clouds which 

generate a static electrical charge: 

Heat storms & frontal storms. 

 

WHAT IS LIGHNING? 



LIGHNING STRIKE 

Streamers 

Return Strokes 

Main Discharge 



. 

 

LIGHNING DAMAGE 



Benjamin Franklin(1707-1790) 

The father of modern lighting 

protection theory. 

His celebrated kite experiment 

proving for the first time that 

storm clouds generate, hold 

&discharge static electricity 

LIGHNING PROTECTION SYSTEM 



Lightning Protection System is intended to attract and 

capture the lightning (by Air terminals) and carry all this 

current/energy (by wire conductors) to ground 

(Grounding system). 

Air terminals are also known as lightning rod, strike 

termination, Franklin’s rod. They are made of conductive 

materials such as copper and alloys. 

The following are the basic components: 

Air terminals 

Wire conductors 

 Ground  rod/electrode 

 

 

LIGHTNING PROTECTION SYSTEM 



LIGHNING PROTECTION SYSTEM 



Air Terminal location must be selected 

considering the dimension of the installation to 

be protected. The method mostly used to is 

called “Rolling Sphere Method” and widely 

explained in NFPA 780.  

NFPA 780 “Installation of Lightning Protection 

Systems” is a recognized standard guide used for 

designing lighting protection systems, it 

establishes practical criteria and describes the 

geometric method applied to define lightning rod 

locations. 

 

AIR TERMINAL PLACEMENT 



Rolling sphere method is a geometric method 

and consists in taking a Sphere and roll it around 

the air terminal, the objects located inside the 

area formed by the sphere will be protected by 

the air terminal. 

NFPA establishes a radius of 46 m for normal 

installation and 30 m for structures containing 

flammable liquid and vapors. 

The horizontal protected distance is calculated 

applying the following equation: 

 

AIR TERMINAL PLACEMENT 



 

AIR TERMINAL PLACEMENT 



The horizontal protected distance is calculated 

applying the following equation: 

 

 

Where: 

xa: horizontal protected distance 

rs: sphere radius (m) 

H1: height of the air terminal installation 

H2: height of the object to be protected 

 

 

 

 

 

 

 

 

AIR TERMINAL PLACEMENT 



 

By following good practices, Earthing system can be 

effective throughout the entire life of a structure, 

while requiring minimal maintenance. To ensure safety 

and long service life, the grounding system should be 

inspected and maintained periodically. 

The right choice of materials, installation techniques 

as well as soil with the right characteristics provides 

the ideal combination for an effective grounding 

system. 

 

 

CONCLUSION 



Thanks for Your  

Attention! 

Any Questions? 


