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EXAMINATION JANUARY 2024
Testing & Maintenance of Electrical Machines

Instructions: 1) Answer any two questions from Part-A & Part- B

a)
b)

a)

b)

a)

b)

2) Answer any one question from Part - C
3) Assume additional data if necessary

PART A

What is the objective of carrying out i) Type test ii) Acceptance test?

Find the main dimensions D and L of an Induction motor for following data.
Power rating 20 HP, three phase, 50 Hz, Efﬁcrency 85%, power factor 0.85 lag,
winding factor 0. 95. .

Why it is necessary to carry out polanty test‘7 Give one of the methods of carrying
out polarity test on transformer '

Draw a neat circuit diagram and explain phasing out test on three phase
transformer.

What are the factors considered while selecting a transformer for commercial
application

A DC shunt machine when running as motor on no load takes 500 W at220 V and
runs at 1100 RPM. The field current and armature resistance are 1.2 A and 0.6
respectively. Calculate efficiency of machine when running as i) Generator
delivering 42 A at 220 V ii) As a motor taking 40 A from 220V supply.

What are the electrical tests to be camed out on DC machines before
commxssmmng” -

Explam the need of carrying out H1gh voltage test. Explain the procedure for

' ,carrymg out HV test on Transformer

c)

Following test results were obtamed on single phase 3 KVA, 300/150 V
transformer. I. Winding resistance Test i) Temperature = 50°C. Curtent in Primary
=10 A, iii) Voltage drop across Jprimary = 10V, iv) Current in secondary = 10 A,

‘ ‘v) Voltage drop across secondary = 5V IL Short circuit test S; and S, shorted,

‘Current = 16A, voltage applied = 72 V, Power = 256W. Assume full load winding

temperature as 75°C Estimate i) % resistance ii) Impedance voltage iii) Full load
copper loss
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PART B

Discuss the following tests of three phase Induction motor i) Insulation resistance
test ii) Blocked rotor test.

Explain the sudden short circuit on three phase alternators with its importance.

A 220V three phase star connected Induction motor takes 25 A at line voltage of
30 V with rotor locked with this line voltage, power input to motor is 440 watts
and core loss is 40 Watts. The DC resistance between pair of stator terminals is
0.1Q2. If the ratio of ac to dc resistance is 1.6. Find the equivalent leakage reactance
per phase of motor and stator and rotor resistance per phase.

Which tests are included as routine tests of Synchronous motor

Describe various methods of measurement of temperature rise for three phase
Induction motor as per IS

The power input to 500V, 50 Hz, 6 pole three phase SCIM running at 975 RPM

is 40 kW. The stator losses are 1.1 kW and friction and windage losses are 2.1
kW. Compute the induction motor output and efficiency.

What is the purpose of conducting reduced voltage running up test on Induction
motor. Explain the method of conducting it

Why a overspeed test is required?. Explain.
A three-phase star connected alternator is rated 1600 kVA, 13500V The armature
resistance and synchronous reactance are 1.5 Q and 30 respectively per phase

Calculate percentage voltage regulation for a load of 1280 kW at 0.8 leadin
power factor. ) g

PART C

What do you mean by additive and subtractive polarity of Transformer. State with

the reason which type of polarity is preferred.

{\ssess the points considered during annual maintenance of Induction motor and
in what respect points should be attended.

In a brake .te;st’on DC mc;tbr the effective load on the brake pulley is 265 newtons.
The effective diameter of the pulley is 650 mm and the speed is 720 RPM. The
motor takes 35 amperes at 220Volts. Calculate the output power and efficiency at
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Q8 a) 100 numbers of three phase, 400V, 5 kW, 1470 RPM, 50 Hz Induction motors are  (7)
ordered from a firm and are ready for testing. How will you test them. Describe

with HV test as an example.

b) What factors affect the operating life of Transformer? Mention the points (7)
considered during routine maintenance of Transformer.

¢) Briefly discuss mechanical test for alignment of Induction motors. Why balancing  (6)
is carried out.



