
Transmission of electrical power 

The electrical energy is normally generated at the power stations far away from the urban areas where 
consumers are located. There is a large network of conductors between the generating stations and the 
consumers. The network is called the transmission and distribution system.

The transmission system is to deliver bulk power from power stations to the load centres and large industrial 
consumers beyond the economical service range of the regular primary distribution lines. Electrical power can 
be transmitted either by AC or DC; 3 phase 3 wire AC system is universally adopted for transmission.

In modern AC power systems the elements used in transmission systems are step-up transformer, transmission 
lines, switching stations, step down transformer etc. Gravels are used in a switchyard for step voltage 
protection.

The maximum generation voltage in advanced countries is 33 kV while that in India is 11 kV. Primary 
transmission voltage- 220 kV, 400 kV & 765 kV. Secondary transmission voltage- 33 kV, 66 kV, 132 kV.

· Classification of transmission lines:

1) Short transmission lines: Transmission line having length lesser than 60 km & operating voltage less than   20 
kV.

2)  Medium transmission lines: Transmission line having length between 60 km and 150 km & line voltage 
between 20 kV and 100 kV.

3)  Long transmission line: Transmission line having length above 150 km and line voltage above 100 kV.
High voltage transmission is carried out by overhead system.

For transmission two types of substation required i.e, 1) Air insulated substation 2) Gas insulated substation

Now we described the main components used in Air insulated switchyard for transmission systems are 
conductor, Insulators, Isolators, Circuit breaker , transformer, lightning arrestors, Current transformer , 
Potential transformer, wave trap and CVT ( Capacitor voltage transformer) , Earthing transformer & station 
service transformer.

 The components used in control panel rooms are relays (for distance protection, di�erential protection, over 
current , earth fault) , ammeter, voltmeter.

Conductor : ACSR( Alluminium conductor steel reinforced) conductor used for transmission.

132kv line  uses Panther current carrying capacity is 500A
220kv line uses Zebra current carrying capacity is 750A
400kv line uses ACSR MOOSE current carrying capacity is 850A.

The current carrying capacity of ACSR DEER is 900A.

Insulators: Insulators are used for supporting structures to support the conductor. Post type insulators, suspension and 
tension insulators  are used in switchyard.

For 132 kV line, suspension – 9 nos disc & tension- 10 nos disc
For 220 kV line, suspension – 14 nos disc & tension- 15 nos disc
For 400kv line, suspension –21 nos disc & tension- 23 nos disc
More force required for tension insulator.



Figure : 1

Above diagram (Fig:1) explains working schematic in flow of transmission in preliminary way. 

Isolators: The isolator is a mechanical switch which 
isolates a part of the circuit from the system as when 
required. Electrical isolators separate a part of the 
system from rest for safe maintenance works. Gang 
isolator ,Staggered isolator, single break, Double 
break isolators are used.

Circuit Breaker : A circuit breaker is an automatically 
operated electrical switch designed to protect an 
electrical circuit from damage caused by excess 
current from an overload or short circuit. Its basic 
function is to interrupt current flow after a fault is 
detected. Now a days  VCB and SF6 circuit breakers 
are used.

Di�erence between Isolator and Circuit Breaker : 
Isolator is an o�-load device while, circuit breaker is 
an on-load device. Isolator is a switch operated 
manually, which separate the circuit from the power 
main and discharges the trapped charges in the 
circuit. ISOLATOR is a Mechanical device which acts 
as a switch.

Transformer: Transformer which transform energy 
from one side to another. Step down transformer 
used in transmission system which lower voltage and 
increases current.

Lightning arrestor: The device which is used for the 
protection of the equipment at the substations against 
travelling waves, such type of device is called lightning 
arrester or surge diverter. In other words, lightning arrester 
diverts the abnormals high voltage to the ground without 
a�ecting the continuity of supply.

Current Transformer & Potential Transformer:
A current transformer (CT) is a type of transformer that is 
used to measure alternating current (AC). It produces a 
current in its secondary which is proportional to the current 
in its primary. Current transformers, along with voltage or 
potential transformers, are instrument transformers.
Dead tank and Live tank CT are used.

Voltage transformers, also called potential transformers, are 
a parallel connected type of instrument transformer. They 
are designed to present negligible load to the supply being 
measured and have an accurate voltage ratio and phase 
relationship to enable accurate secondary connected 
metering.



Wave trap : A wave trap is a device that allow only a 
par�cular frequency to pass through it that it filters the 
signals coming on to it . So a wave trap is connected 
between buses and the transmission line which allow only 
50 Hz signal to pass through it.

CVT : The capaci�ve voltage transformer step-down the 
high voltage input signals and provide the low voltage 
signals which can easily measure through the measuring 
instrument. The Capaci�ve voltage transformer (CVT) is 
also called capaci�ve poten�al transformer.

Earthing Transformer : Earthing transformer used in 
distribu�on ( star- delta ) transformer in delta or low 
voltage side as there is no earthing provision.100 KVA 
earthing transformer is used.

Station service transformer : 630/0.4 kV sta�on 
service transformer used for power substa�on 
illumina�on.
A protec�ve relay is a  device designed to trip a circuit 
breaker when a fault is detected.

Distance relay: The relay whose working depends on the 
distance between the impedance of the faulty sec�on and 
the posi�on on which relay installed is known as the 
impedance relay or distance relay. It is a voltage controlled 
equipment.

Di�erential relay: A differen�al relay is defined as the 
relay that operates when the phase difference of two or 
more iden�cal  e lectr ica l  quan��es exceeds a 
predetermined amount. The differen�al relay works on 
the principle of comparison between the phase angle and 
magnitude of two or more similar electrical quan��es.

Figure : 2

In genera�ng power sta�on 11 kV voltage generated which is stepped up to 
400kv or 220kv voltage & transmi�ed to the transmission substa�on. Single 
line diagram of power genera�on ,transmission and distribu�on described in 
fig 2.

Here we discussed 220/132/33/11 kV substa�on. A�er genera�on voltage 
stepped up & 220 kV source feed to the 220 kVMain bus then this 220 kV 
voltage is stepped down to 132 kV  by a 160MVA Auto transformer ( star- star) 
this 132 kV fed to the 132kV main bus a�er that 132kv voltage is stepped 
down to 33 kV voltage by 50 MVA Distribu�on transformer ( star – delta ) & 
then this 33 kV voltage stepped down to 11 kV by 10 MVA Distribu�on 
Transformer ( star – delta). single line diagram described in fig 2.

Power transmission is a huge part of Electrical Power System so this is not 
enough , however I have described in briefly hope it helps you for preliminary 
knowledge about a Power Transmission substa�on components and its uses.
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> Power system by J.B. Gupta (Figure 1)
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