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has Successfully completed his/her In-plant Training at Electric Supply
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INTRODUCTION

+ T was being trained at the 132/33 KV BIHTA grid under the Patna
West Division.

. An electric substation is a subsidiary of an electricity generation,
transmission and distribution system where voltages are transformed

high to low or reverse using transformers.

» Electric power may flow through several substations between
generation plant and consumer and may change in voltage in several

steps.

- The 132/33 KV Bihta grid consist of transformers (4*50 MVA) of
which are step down transformer and two Substation transformer

rating of 315 KVA.

« They all step down 132 KV power to 33 KV, one substation
transformer step down 33 KV to 440 V at grid.

« Here are the incoming sources of power are:-
a) Two circuit 132 KV, Coming from KHAGAUL GSS.
b) Two circuit 132 KV, Coming from BIHTA (NEW) GSS.

» The outgoing 33 KV power is further stepped down to 11 KV which
is transmitted to the nearby areas of Bihta from the substation.

- There are all together 8 outgoing feeders and 2 GIS feeder.

» There are two battery room of 2.2*110 Volt and 2.2*24 Volt batteries
are available.
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GSS BIHTA

Generation of Electricity:

Generator —

» The Electrical Generators are devices that convert kinetic
energy into clectrical energy. It is the mos commonly uscd
method for generation ol electricity around the world,

» The generators contain (urbines that rolate using kinctic
energy ol any other source such as water in dam, steam,
wind ete. Upon rotation of the turbine, the magnetic ficld &
conductors interacts with cach other & generates cl cclricity.

» The generators can be designed (o generate alternating
current (AC) or direct current (DC) depending on its desi gn
& requirement. We mostly use AC generators in our power
plants due to its easier voltage conversion & transmission
benefits. | A

» This method is used in huge power generation plants that
supply electricity to the whole cities in ranges of Megawatts
of power. Electroch‘emi“stry !

> Electrochemistry deals with relation between chemicals &
electricity. In such inethod, the chemical energy inside
chemicals 1s converted intolelectriCal energy. The chemical
reaction release electrons which can flow out through a
metal electrode. ‘

> Metal electrodes are place inside a chemical called
electrolyte. The chemicals react with the electrodes &
eXchange electrons that flow out through the electrodes into
the electrical circuit thus generating electricity. This
process can be reversed to store the same electrical charge
inside the chemical.

> Such method of electricity generation is used in batteries,
Batteries can be of two types i.e. primary battery and




i v s v / &

A 4

v

w N4 o

4

w v W w W W W

secondary battery. The primary batteries are not
rechargeable & it can’t be used once it’s fully discharged.
It is also known as disposable batteries.

Photovoltaic Effect —

> The conversion of light energy into electrical energy is
called photovoltaic effect. In this process, the material
generates electricity when it is exposed to light. A solar
panel works on the same phenomenon using the sun as the
source of light energy & converts it into electricity.

> The solar panels contain small photovoltaic cells. Each
photovoltaic cell is made of semiconductor material. The
photon (light particle) hits & knocks off electrons from it
that flows out through the circuit. These electrons flow in a
single direction which 1is why solar panels generate DC
electricity. =

> The DC supply can be easily converted into AC using
Power inverter. We use multiple solar panels in remotes
areas to generate electricity. It is also used as secondary
power source in day-light for houses & businesses.




Transmission Lines

Transmission lines arc the conductors that serve as a path for
transmitting electrical waves through them. These basically form &
connection between transmitter and receiver in order to permit signal
transmission. Transmission lines in microwave engineering are known
as distributed parameter networks. As their voltage and current shows
variation over its entire length. It enables the transfer of electrical
signals by a pair of conducting wires that are separated from each other

by a dielectric medium which is usually air.
Transmission lines are majorly classified into three categories:

Open-wire transmission line: These are the conductors having 2 lines
(wires) that are separated by dielectric medium whose, one end
connected to the source and other to the destination. These are low cost
and simplest form of transmission line. But, their installation cost 1S
somewhat higher as well as its maintenance sometimes becomes
difficult due to the change in atmospheric conditions.

Coaxial cable lines: These lines are formed when a conducting wire
is coaxially inserted inside another hollow conductor. These are termed
as coaxial as the 2 conductors share the same axis. These are widely
used in applications where high voltage levels are needed.

Waveguides: This category of the transmission line is used for signal
transmission at microwave frequencies. These are basically hollow
conducting tubes as they somewhat resemble like coaxial cable line but
do not have centre conductor as present in coaxial cables.

Applications: For the transmission of a signal having a highfrequency
range over short as well as long distance, transmission lines are used.
At the same time, this reduces the loss of power during transmission.




- W W

POWER TRANSFORMER

This is the most common type of transformer which converts high
voltage to low voltage. It has power rating ranging from miliwatt to
megawall. Il a load is connected to the sccondary, current will flow in
the secondary winding, and clectrical energy will be transferred from
the primary circuit through the transformer to the load. In an ideal
transformer, the induced voltage in the secondary winding (Vs) is in
proportional to the primary voltage (Vp) and is given by the ratio of the
number of turns in the sccondary (Ns) to the number of turns in the
primary (Np) as follows:

Vs/Vp= Ns/Np

By appropriate selection of the ratio of turns, a transformer thus enables
an alternating current (AC) voltage to be "stepped up" by making Ns
or "stepped down" by making Ns‘lés.s‘tl‘lan Np. The winding are coils
wound around a ferromagnetic core, air-core transformers being a
notable exception. ' ‘ . ‘

e The main compo,nent’sjof powe1 transformer are: a)
Main tank. ‘ W |
b) Diverter tank célﬁtainilig on 1‘oad‘ tap changer.
c) Conservator fank.
d)  Bushing énd bushing studs for insulation.
e) Breather.

f)  Winding temperature indicator which denotes the
winding
temperature and oil temperature indicator.

g) Cooler units, fan and pumps for maintaining the
temperature

of the transformer.




tank and

Buccholz relay located between main

h)

conservator tank .

RS 1000 relay located between diverter tank and

1)
conservator

tank .

J) Magnetic oil level gauge.
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