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Introduction 

Power System

Support Components

Generation Transmission Distribution Load

Measurement & 
Monitoring System

Protection System

Main Components



• At power generating station (generating 
voltage) � 11 – 22kV and frequency of 50 
Hz

• Transform to higher voltage (transmission 

Power System 

Components

• Transform to higher voltage (transmission 
voltage) � 132kV, 220kV,400kV and 
500kV

• Transform to lower voltage (distribution 
voltage) � 66 kV,22kV or 11kV



Power Station

Main Intake/Large
Sub-Station

Generation

Grid System (500kV, 400kV,220 kV,132kV)

Step-up transformer (↑ voltage,↓current)

Power System 

Components

Sub-Station Sub-Station

Sub-station Rural Transformer

Residential
Commercial: 

Towns, Offices

Sub-station

Industrial: 
Factory, Industries

Transmission

Distribution

Loads

3 phase - 380 V, single phase - 220 V

Reduce the voltage 

22kV,11kV
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Components



HOUSE - Overhead distribution 
to individual houses is at 220V.

AROUND TOWN & 

RESIDENTIAL AREA -
Underground distribution to 

individual premises is at 

380V and 220 V

Power System 

Components

POWER STATION- Generator 
output at 11kV/22kV is stepped up by 

transformer to 132kV  220kV and 

500kV for transmission.

HEAVY INDUSTRY - Some have 
direct connections to the 

transmission at 22 kV

TRANSMISSION - Transmission is mainly 
at 132 Kv, 220kV,  400kV and 500kV

SMALL INDUSTRY -
Most small factories 

receive their electricity at 

11kV





High voltages of  500kV, 400kV,220kV, 132kV 

• Power System Components

• (Generation)

High voltages of  500kV, 400kV,220kV, 132kV 

are used for transmitting electricity over the 

grid system



Combustion Turbine Power Plant

Power System 

Components (Generation)



Coal-fired Power Plant

-near a river/lake bcoz large quantities of cooling water are 

needed to condense the steam as it exhaust from the turbines

Power System 

Components (Generation)



Hydroelectric 

Power Plant 

Power System 

Components (Generation)



Power System Components 

(Transmission)

A transformer in a large sub-station 

reduces the voltage to 22kV,11kV



• Lines/transformers operating at voltages 
above 100 kV are usually called the 
transmission system.

• Consists of Transmission Line and Sub-

Power System Components 

(Transmission)

• Consists of Transmission Line and Sub-
stations

• Transmission network of 500kV, 
400kV,220kV and 132kV known as 
National Grid.



• Transmission Line

– Overhead Lines

– Cable

Power System Components 

(Transmission)

– Cable

• Underground Cables

• Sub-stations
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Power System Components 

(Transmission)

Transmission tower

Waist-Type 
Tower

Double Circuit 
Tower Guyed-V-Tower



Transmission tower

Power System Components 

(Transmission)



Power System Components 

(Transmission)



Power System Components 

(Transmission)

Overhead Line Conductors

Overhead Line 

Conductors



Outdoor Sub-station

Power System Components 

(Transmission)



GIS

Power System Components 

(Transmission)



Sub-station Components

• Transformer

• Circuit Breaker / Switch Gear

Power System Components 

(Transmission)

• Circuit Breaker / Switch Gear

• Isolator Switches

• Busbar

• Protection Relay & Control Equipment



Power Transformer

Power System Components 

(Transmission)



Circuit Breaker

Spark gap. In event of 
a lightning strike on the 
line, the current can 

Power System Components 

(Transmission)

line, the current can 
jump the gap between 
that ball and the 
protrusion on the tank, 
and make a path to 
earth. This prevents 
overloading the 
breaker. 



Circuit Breaker

Power System Components 

(Transmission)


