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Subject: Electrical Machine-I
• This Lecture contains

 Basic Principle of Transformer

 Phasor Diagram of Transformer



Syllabus.



• Problem associated with High

voltage generation or

utilization

If generator voltage increases

then amount of insulation is also

increases



• Application of transformer

High Power Transmission

Impedance matching transformer

Isolation Transformer

High frequency transformer

Auto transformer, Current

Transformer, Pulse transformer



• Transformer: Transfer

electrical energy from one

electrical circuit to another

without electrical connection

between two circuit

• This electrical circuit are

magnetically coupled through a

common core.

• Principle: Electromagnetic

induction

• Voltage, Power , frequency?



• Emf induced in the

transformer is statically

induced emf

• Statically induced emf=

conductor is stationary and

field is varying with the

time

• Faradays second law:
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• Negative sign is due to

Lenz’s law

• Right hand thumb rule

ϕ

ϕincrease

ϕdecrease



• Statically induced emf type.
1) self induced emf and
2)mutually induced emf

• Self induced emf

• Mutually induced emf

• When two coils are
inductively coupled & if
current in one coil changed
uniformly then emf gets
induced in the other coil



• Emf induced in the primary of transformer is self induced

emf

• Emf induced in the secondary is due to mutual inductance



• EMF equation of Transformer:

• N1= No. of turns in primary

• N2= No. of turns in secondary

• Φm =maximum flux in the core=Bm*A

• F =frequency of ac input
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• EMF equation of Transformer:
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• A 25 KVA transformer has

500 turns on the primary

and 50 turns on the

secondary windings. The

primary is connected to

3000-V, 50 Hz supply.

Find the full load primary

and secondary currents, the

secondary emf and the

maximum flux in the core.

Neglect leakage drop and no

load primary current.



• Ideal Transformer

• No Ohmic resistance, No Loss

• Permeability of the transformer core is

infinite (no magnetizing current

required to established the flux)

• Hysteresis & eddy current losses are

zero

• No magnetic leakage (X1=X2=0)

• Magnetization curve is linear

• Transformer with finite permeability

• magnetizing component of current
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• The primary induce emf lags the flux
by 900
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• Phasor diagram

V1

E2

E1

iu
ϕ
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• Transformer with iron loss • Magnetizing component of current

• Iron loss component of current

• No load current is the summation
of these two components
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• Phasor diagram with iron loss
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• Phasor diagram with Resistive load
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• Phasor diagram with Resistive load
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• Phasor diagram with lInductiveoad
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• Transformer with winding Resistance
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 Transformer phasor diagram

Including the resistance and inductances of the windings: 

ഥ𝑉1 = −𝐸1 + ഥ𝐼1𝑅1 + 𝑗ഥ𝐼1𝑋1

𝐸2 = 𝑉2 + ഥ𝐼2𝑅2 + 𝑗ഥ𝐼2𝑋2



 Transformer phasor diagram

Including the resistance and inductances of the windings: 

ഥ𝑉1 = −𝐸1 + ഥ𝐼1𝑅1 + 𝑗ഥ𝐼1𝑋1

𝐸2 = 𝑉2 + ഥ𝐼2𝑅2 + 𝑗ഥ𝐼2𝑋2
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