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Question Paper Code : 55321

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Third Semester
Electronies and Con;munication Engineering
EE 1211 — ELECTRICAL MACHINES

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

(Regulation 2004)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Determine the flux per pole for 6 pole DC machine having 240 wave connected
conductors, which generates an open circuit voltage of 500 V while running at

1000 rpm.

2. What are the conditions to be fulfilled for the self excitation of DC shunt

generator?

3. Draw the phasor diagram for a single phase transformer supplying a leading pf
load.

4. Define all &ay efficiency.
5. Why is the induction motor called rotating transformer?

6.  Why is single phase induction motor not self starting?
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What is a synchronous capacitor?

Which is the best converter circuit used for HVDC Transmissions?

What are the main requirements of insulating material?
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PART B — (5 x 16 = 80 marks)

Derive the emf equation from fundamentals and explain why lag
winding is preferred for low voltage high current machines. {8

Estimate the percentage reduction in speed of a separately excited
generator working with constant excitation on 400V constant
voltage bus bar voltage to decrease its load from 600 to 400 kw. The
machine resistance is 0.02 Q. Neglect armature reaction. (8]

Or

Describe various methods of speed control of DC shunt motors and
discuss their relative merits. (8)

A 400V DC shunt motor takes 5A on no load at its rated speed. The
armature resistance including that of brushes is 0.2 Q and the
normal field current is 2A. Determine the efficiency of the machine
as a generator delivering load current of 30A. (8)

Develop an expression for the induced emf of a transformer and
hence show that the number of turns on HV and LV windings are in
the ratio of their voltages. (8)

A 220/440V single phase transformer has the following test results.

OC test: 220V, 1A, 70W on LV side

" SC test: 20V, 124, 100W on HV side

Draw the equivalent circuit of Transformer referred to (1) LV side
and (2) HV side and fill in the values of circuit parameters 8)

Or
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Draw the circuit diagrams for conducting OC and SC tests on single
phase transformer Also explain how the efficiency and regulation
can be estimated by these tests. (8)

A 4 kVA 200/400V, 50 Hz single phase transformer has the
following test results

OC test 200V, 0.84, 50 Watts (on PY)
SC test: 17.5V, 9A, 50W (on SY)
Calculate :

(1) The full load efficiency at 0.8 pf

(2) The voltage of SY .terminals when supplying full load
secondary current at 0.8 pf lag 8)

Explain the torque slip characteristics of 3 phase induction metor.
(10)

A 4 pole, 3 phase induction motor Qperates from a supply whose
frequency is 50 Hz. Calculate :

(1) the speed at which the magnetic field of the stator is rotating_

(2) the speed of rotor when the slip is 0.04

(3) the frequency of rotor current when the slip is 0.03

(4)  the frequency of rotor current at standstill 6)
Or

A 50 HP, 440V, 3 phase, 50 Hz induction motor with star connected
stator winding gave the following results.

No load test : 400V, 24A, wattmeter readings 5150 & 3350 watts

Blocked rotor test : 33.6V, 65A, wattmeter réadings 2150 & 766 watts

" Calculate the parameters of the equivalent circuit 8

Derive the equivalent circuit of 3 phase induction motor 8
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Discuss the synchronous impedance method of determining voltage
regulation of a synchronous machine. (8)

Find the synchronous impedance and reactance of an alternator in
which a given field current provides an armature current of 200A
on a short circuit and a generated emf of 50 V on open circuit. The
armature resistance is 0.1 Q. To what induced voltage must the
alternator be excited if it is to deliver a load of 100 A at a pf of 0.8

lagging with a terminal voltage of 200 V. (8)
Or

Discuss any two types of stepper motor (8)

Discuss the principle of operation of brushless alternator (8)

Discuss various de links used in HVDC lines. (8)

Discuss the advantages and disadvantages of HVDC transmission.

. (8)

Or

Discuss the potential distribution over a string of suspension
insulators. (10}

Explain the capacitance grading of cables. (6)
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