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Question Paper Code : C 1247

BLE/B.Tech. DEGREE EXAMINATION, APRIL/MAY 2010,
Third Semester
Flectronies and Communication Engincering

EE 1211 — ELECTRICAL MACHINE:

(Comemon to Lnstrumentation and Control Engineering/Blectranics and
Tstrumentation Engincering)

(Regulation 2004)
Time : Three hours Maximum : 100 marks
Answer ALL questions

PART A—(10 2 = 20 marks)
1. What are the ofcts of armature reaction in DC machines?

2 What are the disadvantages of Swinburnc’ test?

3 Define voltage rogulation of transformer

4 Alwhat condition does a transformer aperate at its masimum elicieney?
5. Define slip of an induction motor

6 State the condition at which starting torque developed in a 3-phase induction
‘mator is maxirum.

7. Name the types of alternators based on their rotor consiruction
8 What is meant by synchronous impedanee of an altersator?
9 Draw a single line diagram showing a typical distribution system.

10, List the existing HVDC links in aperation in Indic.
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PART B — (5 % 16

80 marks)

) Draw a neat diagram showing the salient parts of a DC motor.
Explaiz the function of each in detail. a0

oA
resistance of 0.0 @ and 100 © respeetively. Detormine the total

5 KW, 250 V, DC shunt gencrator has armature and field

armatre poveer developed when working

(1) as @ generator delivering 25 kW output and

(@) as @ motor taking 25 W input ©
or

) With a neat sketch explain the operation of 4-point starter. What
are the advantages of this starter over 3-point starter? a0

(i) A 4-pole, 220 V shunt mator has 540 lap-wound conductors. I takes
32 A from the supply mains and develops output power of 5,595 KW,
“The field winding takes 1 A The armature resistance is 0.9 © and
the flux per pole is 30 mWb. Caleulate the speed in rpm and the
torque developed in Nin. ®

@) From first principle, derive emf equation of a transformer and
hence show that the number of turns on the HV and LV windings
are in the ratio of their voltages. ®

i) Draw and explain the phasor diagram of o single — phase
transformer supplying

(1) aUPFload and
(2) alagging power factor load ®
or
The fallowing data were obtained on a 20 kVA, 50 Hz, 20001200 V
distribution transformer
0C test with HV open-circuited - 200V, 4 A and 120 W
SC test with LV short-circuited : 60 V, 10 A and 300 W

Compute all the parameters of the equivalent circuil referred to the
HV and LV sides of the transformer. as
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Describe the principle of operation of a three-phase induction
motor. Explain why the rotor is forced to rotate in the direction of
rotating magnetic field an
A 3-phase, 50 iz induction motor draws 50 kW from the mains. 1f
the stator losses are 1 KW and the rotor emf is observed to make
120 complete oscllation per minute, determine o rotor copper loss

and gross mechanical output ®
or
Explain the working of autatransformer starter of a 3 phaso
induetion motor with a neat diagrar. )
Why is a single-phase induction motor not self starting? Describe
any one method of starting a singlo-phase induction motor. (8]
Derive the emf equation of an alternator. Explaia pitch factor and
distibution factor of ac winding an
What is a reluctance motor? Explain its operation with a neat
diagram. ®
or

A 8-phase, 1 MVA, 11 KV, star-connected alternator hus resistance
of 0.7 @ per phase and synchronous reactance of 12 © per phase
Determine the percentage valtage regulation for a load of 500 KW
at 0.8 power factor leading and at rated voltage. ®

What i a stepper motor? Explain the principle of operation of
permanent magne: stepper motor @®
Draw and explain the structure of an electric power system with
warious voltage levels. @
Compare the HVAC and HVDC transmission ®

or

Draw the layout of a substation and explain the components in a
substation. @

Deseribe the different types of insulators used for ovechead
transmission Jines and their applications. ®
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