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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.

Third Semester
Electronics and Communication Engineering
EE 1211 — ELECTRICAL MACHINES

(Common to Electronics and Instrumentation Engineering/Instrumentation and
Control Engineering) '

(Regulation 2004)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. Define Armature reaction and commutation.
2. What is back emf referred to dc motor?
3.  Write down the EMF equation of a transformer and specify their parameters.

4. Two similar 100 kVA, single phase transformers when tested gave the following
readings. Supply Power = 2.4 kW, Power supplied to secondary circuit in
passing full-load current through it = 3.2 kW. Find the efficiency of each
transformer at unity power factor.

5.  Write the principle of operation of induction motor.

6. What are the different starting methods of induction motors?
7. Give any four applications of single phase induction motors.
8.  Define synchronous speed.

9.  What is the role of a substation in an electric power network?

10. Write any two advantages of HVDC systems.
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11. (@ (@) Discuss in detail, the different classification of DC motors with

respect to their equivalent circuits. , (8)

(i) A six pole lap connected generator has a useful flux/pole of
0.045 Wb. If the no load voltage at 400 rpm is 300 V, find the
conductors on the armature periphery. 8

Or

b @ A separately excited generator, when running at 1000 rpm supplied
200 A at 125 V. What will be the load current when the speed drops
to 800 rpm if the field current I is unchanged? Given that the
armature resistance = 0.04 ohm and brush drop =2 V., (10)

(i) Discuss the different types of speed control techniques of
DC motors. (6)

12. (a) (1) Short circuit test is conducted on a 5 kVA, 400 V/100 V single phase
transformer with 100 V winding shorted. The input voltage at full
load current is 40 V. The wattmeter on the input reads 250 W. Find
the power factor for which regulation at full load is zero. (10)

(i) Explain the construction of a shell type transformer with its
principle of working. (6)
Or

(b) A 600 KVA single phase transformer has an efficiency of 92% both at full
load and half-load at unity power factor. Determine its efficiency at 60%
of full load at 0.8 power factor lag. (16)

13. (a) Write a detailed technical note on the following starters used with
induction motors.

(1)  Auto transformer starter., (8)
(i1) Star-Delta starter. ' (8)
Or
() () Explain the double field revolving theory. (8

(1)) A 3-phase induction motor takes a starting current which is 5 times
- full-load current at normal voltage. Its full-load slip is 4%. What
auto transformer ratio would enable the motor to be started with

not more than twice the full-load current drawn from the supply?
What would be the starting torque under this condition? 8
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(1)  Derive the EMF equaticn of a synchronous generator. (8)
(i) Explain the methods of determining the voltage regulation of an
alternator. (8)
Or
Write a detailed technical note on the following machines : 8+ 8)
(1)  Variable reluctance motors.
(i) Hysteresis motors.
(1)  Draw and explain the structure of electric power systems. (8)
(i) What are the voltage standards of transmission and distribution
systems followed in India? (8)
Or
() Draw the layout of a substation and explain the components of
substation. (10)
(i) Compare the ring main and radial distribution systems. (6)
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