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Topic:   TRANSMISSION OF ELECTRICITY 

When we press a switch, light comes ‘on’ and appliances work. Have we ever 

wondered how this is done? These are processes involved in getting electricity to 

our homes and offices. The electricity we use is sometimes supplied to us by the 

Electricity Distribution Companies (DisCos) from the general station. There are 11 

Electricity Distribution Companies (DisCos) in Nigeria. In Southern part of Nigeria, 

Enugu Electricity Distribution Company (EEDC) is in charge of supplying 

electricity to the area. 

Transmission of Electricity simply means to convey electrical power from its source 

of generation to distances far away or near sending end, where it can be used. 

Electricity can be generated at low frequencies by hydropower as in Kainji Dam, 

burning gas as in Afam power station and Egbin Power Station, and burning charcoal 

as in Oji River power station. In each of these big power stations, electricity is 

generated for the use of people located at, and away from the source of generation. 

For example, the electric power generated at Oji River power station is used by 

people in Oji as well as people in Anambra State. It can be generated at a point and 

can be made available for use in places far from the point of generation. 

Transmission lines are used to transmit electricity to sub stations, from where it can 

be distributed to different consumers. 
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BASIC PRINCIPLES OF TRANSMISSION OF ELECTRICITY AT LOW 

FREQUENCIES 

Electricity is transmitted by underground cables or overhead lines on poles or towers 

over considerable distances. The lines are called   transmission lines. Transmission 

of electricity can be done at high or low frequency. Transmission lines are usually 

steel cored aluminum or hard drawn copper. 

Frequency is the number of cycles per second. The S.I unit of frequency is the 

hertz(HZ) named after the German physicist Heinrich Hertz. A frequency of 50 cycles 

per second is equal to 50HZ and it is a low frequency. 

Transmission of electrical power is usually done at very high voltage and at low 

frequency in range of 50 cycles per second (referred to as 50 Hertz or 50 Hz) in most 

part of the world and up to 60 Hz in some countries. Nigeria electricity is general 

and transmitted at a low frequency of 50HZ and high voltage of 230V. Transmission 

is done at voltages much higher than those used in our homes to operate electrical 

equipment and appliances. 

Fig 1.1. Electricity Transmission from point of generation to Consumer 

 



BUBENDORFF MEMORIAL GRAMMAR SCHOOL, ADAZI-NNUKWU 
 

BMGS …… Greatness Through Hardwork 

BASIC PRINCIPLES OF TRANSMISSION OF ELECTRICITY AT HIGH 

FREQUENCIES 

Transmission of electricity at high frequency is done through electromagnetic 

waves. An electromagnetic wave can simply be referred to as electrical energy that 

travels in space. Electromagnetic waves travel at a high speed and frequency, which 

may be up to 30,000 mega Hertz (MHz). 

The electric power we use in our different homes comes from the point of generation, 

which may be far away. The same thing applies to the radio wave, which must first 

be generated before they can be transmitted and received in radio and television sets, 

which may be located several kilometers away from the source of generation. The 

diagram below shows illustrates the basic elements of radio communication or 

broadcasting in transmitting messages, speeches or music from one place to another 

by radio. 

Fig 1.2 elements of radio communication system 

Radio, television, G.S.M set, the internet and radio communication equipment are 

all operated by electromagnetic waves. 
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Electricity power distribution in Nigeria 

Electricity is said to be distributed, when it is generated and supplied to various 

consumers, e.g. domestic and industrial premises. In Nigeria, all distribution is 

carried out with Alternating Current (AC) system. The distribution of electricity is 

done in two forms of (AC) supply system namely: 

1 Simple phase system. 

2 Three phase system. 

 

The single-phase system 

The single phase has two types wire systems namely; - 

a) single phase 2- wire 

b) single phases 3- wire 

Single-phase AC voltage is distributed into residences and smaller commercial 

buildings. Most electrical power, when produced at the power plants, is produced as 

three-phase AC voltage. 

At its destination, three-phase voltage can be changed into three separate single-

phase voltages for distribution into the residential areas. 

Thus, the main types of power distribution systems are  

1) Residential (single-phase) and  

2) Industrial or commercial (three-phase). 

 

Three phase systems. 

The three phase has two types of wire systems namely -: 

a) Three phases 3- wire 

b) Three phases 4- wire 

The three phases 4- wire is the most widely used for the basic reason that other 

systems can be easily obtained from it. 

Normally, three-phase AC voltage is distributed to industries and larger commercial 

buildings. 
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Since industries and commercial buildings use three-phase power predominantly, 

they rely upon three-phase distribution systems to supply this power. Large three-

phase distribution transformers are usually located at substations adjoining the 

industrial plants or commercial buildings. Their purpose is to supply the proper AC 

voltages to meet the necessary load requirements. 
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WEEK 2 

UTILIZATION OF ELECTRICAL POWER 

Utilization of electricity simply means how to make effective use of electrical power 

by the consumers. It can also be defined as how electrical power is consumed or 

used by different users, through the use of electrical devices and appliances. 

 

There are two main classes of electrical consumers, namely: 

a) Domestic consumers 

b) Industrial consumers 

The domestic consumers, e.g. private houses, like bungalows and multi-storeys 

buildings, which are not commercial, industrial or institutional premises where the 

demand for electricity is much higher due to more electricity- consuming activities. 

Thus, the commercial consumers pay a higher tariff than domestic consumers. 

 

POWER RATINGS OF APPLIANCES 

It is necessary to determine the power consumption of each appliance to be used in 

a place, in order to determine the total current demand. This is necessary in the 

selection of appropriate (suitable rated) final sub- circuit, fuses, size and length of 

cables, type and size of accessories. 
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Assumed 

power 

factor 

Average 

power in 

watts 

Power in 

kilowatts 

 

 

1.  Electric Bulb 1.0 100 0.10 

2.  Single 

fluorescent 

tube 

0.8 80 0.08 

3.  Electric Iron 1. 0 1000 1.00 

4.  Electric fan 0.8 100 0.10 

5.  Room- type Air 

Conditioner 

0.8 1000 1.0 

6.  Refrigerator 0.6 150 0.15 

7.  Grinder 

Liquidizer 

0.8 400 0.40 

8.  Television 0.8 80 O.08 

9.  Water heater 1.0 1500 1.50 

 

Table 2:1 power ratings of some household electrical appliances 

 

DIFFERENCE BETWEEN UTILIZATION AND DISTRIBUTION OF 

POWER IN NIGERIA 

Utilization of electrical power is how to make effective use of electrical energy / 

power by the consumers while distribution of electrical power / electricity is how 

electrical power is generated at power stations, transmitted to sub-stations and 

distributed or shared to different consumers. 
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WEEK 3 

MATERIALS AND EQUIPMENTS FORS ELECTRICAL TRANSMISSION 

The main components of a transmission system are: Generator control panel, circuit 

breaker, sub- station, transformers, line support e.g. tower, pole, insulators cross 

arms or line separators, etc., insulators, transmission lines, R. M. U. (Ring Main unit), 

bus-bar chamber and Fuse board etc. 

1. GENERATOR;  

The generator at the power station generates electricity. The generator 

changes mechanical energy into electrical energy. 

 

2. SWITCHES;  

Switches are devices used for opening and closing electric circuit. 

 

 

 

 

 

 

 

 

 

 

 

3. TRANSFORMERS;  

Transformers are used to raise or lower voltage. 
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4. CIRCUIT BREAKERS;  

This is specially designed switch, for making and breaking the normal current 

in an electrical system, including the current which may flow under faulty 

conditions such as short - Circuits or earth leakage. It is essential for 'shut 

down' and maintenance or repair. 

 

 

 

 

 

 

 

 

 

 

5. DISTRIBUTION;  

Distribution boards are pieces of equipment titled with fuses which are used 

to distribute electrical installations. They are of different ratings. 

 

6. FUSES;  

These are metal resistor with how resistance and low melting point. When the 

current exceeds the rated value of a fuse. The fuse blows out and this open the 

circuit. 
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7. CABLES;  

Cables are wires which carry electric current along the transmission lines. 

Cables are of different sizes and type. 

 

8. LINE SUPPORT;  

Line support helps to avoid the changer of transmission lines touching each 

other or hanging so low as to cause obstruction to people, trees or vehicles. 

 

9. SOCKET OUTLETS;  

Socket outlets are used to send power to electrical appliances. 

 

10. PLUGS;  

Plugs are fitted to socket outlets to convey power from the socket outlet to 

appliances. Plugs are of different ratings. 

 

11. TOWER AND POLES;  

Towers and poles are used to support the transmission lines, so that they do 

not touch each other or fall easily. 

 

12. INSULATORS;  

Insulators are used in overhead transmission to hold the cable to the tower and 

poles 

 

 

 

 

 

 

 

 

 

 
A simple electrical insulator 
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An electrical insulator, also known as a nonconductor, is used to prevent the 

flow of electric currents. The term insulator is also used more specifically to 

refer to insulating supports used to attach electric power distribution or 

transmission lines to utility poles and transmission towers. They support the 

weight of the suspended wires without allowing the current to flow through 

the tower to the ground. 

 

  

 

 

 

 

 

 

 

 

Fig 3 :2       A Cross arm insulator 

 

13. LAMPHOLDERS;  

Lamp holders, as the name implies are used to hold lamp. Electricity is said 

to be transmitted when electric power from a generating station is conveyed 

or carried by underground cables or overhead lines on poles or tower over 

considerate distance. 

 

TYPES OF INSULATORS USE IN POWER TRANSMISSION 

a. Pin type 

b. Strain type 

c. Suspension 

 

 

 

 

 

 


