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L 3
Instructions:- 1. Answer any five questions at least one from each module.
2. Assume additional data if necessary.
Module-I
Q.1 a) What is an ideal transformer? Derive an expression for induced emf in transformer. 06

b) What is meant by all day efficiency of power transformer and why it is lower than commercial 06

efficiency?
¢) Draw and explain phasor diagram of an Ideal transformer for lagging power factor load. 08
Q.2 a) Define voltage regulation of transformer. Obtain expression for voltage regulation. 06
b) Draw and explain approximate equivalent circuit of Transformer. 06

c) A20kVA,2200/220 V, two winding transformer is to be used as an autotransformer, with 08
constant source voltage of 2200V. At full load of unity power factor, calculate the power
output, power transformed and power conducted: If the efficiency of two winding transformer
at 0.7 PF is 96%, find the autotransformer efficiency at the same power factor.

Module-I1
| a) Discuss the merits and demerits of a delta /star connected transformers. 06
b) Explain conditions to be satisfied for carrying out parallel operation of three phase 08
transformers.
c¢) What are advantages of using tertiary winding in bank of star-star transformers? 06
Q4 a) Explain Sumpners test for transformer. 07
b) Explain in brief three limb and five limbed core for three phase transformer. 05
¢) Two single transformer A & B has following data. 08
Transformer A: Leakage impedance referred to secondary Zea = 0.4+j0.20, no load secondary
emfEa=510V
1
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Transformer B: Leakage impedance referred to secondary Zeb = 0.6+j1.7€2, no load secondary

emf Eb =500 V
These two transformers are operated in parallel & are connected to a load of impedance (5 +

j3)Q. Calculate the reactance to be connected in series with transformer B so that load current

is shared equally between the two.

Module-IIT

L2

Discuss different methods of speed control for three phase induction motor.

Explain power flow diagram of induction motor.

What is meant by slip in an induction motor? Why must slip be present for motor action?

Why it is necessary to employ special starting arrangement for induction motor.

Calculate the relative values of starting currents and starting torque of a three phase squirrel
cage induction motors, when it is started by

1) Direct on line starter

i1) Star delta starter

111) Autotransformer starting with 10% tapping

Explain the induction motor phasor diagram on-load when the induction motor is
1) At standstill
i) Running at full load speed

-

Mbodule-1V

What is an induction generator? Compare the use of induction generator with synchronous
generator.
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Describe in brief the working principle of shaded pole induction motor. Is it possible to change 08

the direction of rotation?

What are advantages of single phase induction motor when compared to three phase induction 04

motor?

Describe with the aid of diagrams of connections and phasor diagrams two methods of
producing starting torque in a single phase induction motor.

Discuss why single phase induction motor do not have starting torque.

A resistance split phase induction motor is rated at 200W, 1725 RPM, 115V, 50Hz. When the
rotor is locked, test at reduced voltage on the main and starting windings yields the following
results:
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Main winding Starting winding
Applied Voltage 23 Volts 23 Volts
Current 4 Amps 1.5 Amps
Active Power 60 Watts 30 Watts
Caiculate
1) The phase angle between I,, and I
i) Locked rotor current drawn from line at 115V.
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