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2.1 TRANSFORMER CONSTRUCTION

A transformer consists of two windings coupled through a magnetic

medium.
e The two windings work at different voltage level.

e The two windings of the transformer are called High voltage winding
and Low voltage winding.

e Both the windings are wound on a common core.
e One of the winding is connected to ac supply and it is called primary.
e The other winding is connected to load and it is called secondary.

e The transformer is used to transfer electrical energy from high voltage
winding to low voltage winding or vice-versa through magnetic field.

e The construction of transformers varies greatly, depending on their
applications, winding voltage and current ratings and operating
frequencies.

e The two major types of construction of transformers (used in transmission
and distribution of electrical energy) are core type and shell type.

e Depending on the application, these transformers can be classified as
distribution transformers and power transformers.

o The transformer is extremely important as a component in many different
types of electric circuits, from small-signal electronic circuits to high
voltage power transmission systems.

e The most important function performed by transformers are,
v Changing voltage and current level in an electric system.

v Matching source and load impedances for maximum power
transfer in electronic and control circuitry.

v Electrical isolation.
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CORE TYPE TRANSFORMER

o Incore type transformer, the magnetic core is built of laminations to form
a rectangular frame and the windings are arranged concentrically with
each other around the legs or limbs.

e The top and bottom horizontal portion of the core are called yoke.

e The yokes connect the two limbs and have a cross sectional area equal to
or greater than that of limbs.

e Each limb carries one half of primary and secondary.

e The two windings are closely coupled together to reduce the leakage
reactance.

e The low voltage winding is wound near the core and high voltage winding
Is wound over low voltage winding away from core in order to reduce the

amount of insulating materials required.

SHELL TYPE TRANSFORMER

e Inshell type transformers the windings are put around the central limb
and the flux path is completed through two side limbs.

e The central limb carries total mutual flux while the side limbs forming a
part of a parallel magnetic circuit carry half the total flux.

e The cross sectional area of the central limb is twice that of each side limbs

DISTRIBUTION TRANSFORMER

o Transformers up to 200kVA are used to step down distribution voltage to
a standard service voltage or from transmission voltage to distribution
voltage are known as distribution transformers.

o They are kept in operation all the 24 hours a day whether they are carrying
any load or not.

e The load on the distribution transformer varies from time to time and the
transformer will be on no-load most of the time.

e Hence in distribution transformer the copper loss (which depends on

load) will be more when compared to core loss (which occurs as long as
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transformer is in operation).

e Hence distribution transformers are designed with less iron loss and
designed to have the maximum efficiency at a load much lesser than full
load.

e Also it should have good regulation to maintain the variation of supply
voltage with in limits and so it is designed with small value of leakage

reactance.

POWER TRANSFORMER

e The transformers used in sub-stations and generating stations are called
power transformers.

e They have ratings above 200kVA. Usually a substation will have number
of transformers working in parallel.

e During heavy load periods all the transformers are put in operation and
during light load periods some transformers are disconnected.

e Therefore the power transformers should be designed to have maximum
efficiency at or near full load.

o Power transformers are designed to have considerably greater leakage
reactance that is permissible in distribution transformers in order to limit
the fault current.

e In the case of power transformers inherent voltage regulation is less

Important than the current limiting effect of higher leakage reactance.
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Fig 4.1: Cross-section of core type
single phase transformer ~

Figure 2.1.1 Core and shell type transformer

Fig 4.2: Cross-section of shell type singie
phase transformer

[Source: “A Course in Electrical Machine Design” by A.K . Sawhney, page-5.4]





