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Code No. 11549/CBCS

FACULTY OF ENGINEERING
B.E. (EEE) VI-Semester (CBCS)(Main) Examination, April / May 2019

Subject : Electrical Machines – III
Time : 3 Hours Max. Marks: 70

Note: Answer all questions from Part-A & any five questions from Part-B.

PART – A (20 Marks)
1 Define Pitch factor and distribution factor of a synchronous machine. [2]
2. Why salient pole alternators are more suitable for low speed and non-salient pole

alternators for high speed operation? [2]
3 Explain, why the field winding is placed on rotor, instead on stator of an alternator? [2]
4 What are the conditions to be satisfied for parallel operation of alternators? [2]
5 What is the function of synchronous condenser? [2]
6 What is power circle of a synchronous motor? [2]
7 Describe symmetrical and asymmetrical short circuit currents. [2]
8 Explain in brief, the working of a permanent Magnet Synchronous Motor (PMSM). [2]
9 Explain in brief, any two operational modes of Switched Reluctance Motor (SRM). [2]
10 Draw the Torque – Torque Angle Characteristics of Brushless DC Motor (BLDCM). [2]

PART – B (50 Marks)
11 (a) Explain the following terms related 3-phase a.c. windings. i) Single-layer and

double-layer windings. ii) Full-pitch and short-pitch windings. iii) Integral slot
and fractional slot windings. [5]

(b) A 16 pole alternator has 144 slots. If the coil pitch is kept 5 slots, then calculate
its pitch factor. [5]

12 (a) Develop a solution for regulation of a salient pole synchronous generator. [5]
(b) A 550V, 55kVA, 1-Phase alternator has an effective resistance of 0.2Ω. A field

current of 10 A produces an armature current of 200A on short-circuit and an
electromotive force of 450 V on open circuit. Calculate the full load regulation
with 0.8 power factor lagging. [5]

13 (a) What could be the reasons for failure in starting a synchronous motor? Suggest
different remedies. [5]

(b) The input to an 11000V, 3 phase star connected synchronous motor is 60A. The
effective resistance and synchronous reactance per phase are respectively 1Ω
and 30Ω. Find the power supplied to the motor, and the induced electromotive
force for a power factor of 0.8 i) lagging ii) leading. [5]

14 (a) Explain the symmetrical analysis of three phase short circuit of an alternator. [5]
(b) Explain the construction and working of Permanent Magnet Synchronous

Motor (PMSM). [5]

15 (a) Explain the construction and principle of operation of Switched reluctance
motor. [5]

(b) Obtain the expression for the production of torque in switched reluctance motor. [5]
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16 (a) A 4 pole, 3-phase, 50 Hz, star connected alternator has 60 slots with 4 conductors
per slot. Coils are short pitched by 3 slots. If the phase spread is 600, find the
line voltage induced for a flux per pole of 0.0943 Wb distributed sinusoidally
in space. All the turns in phase are in series. [5]

(b) Two 3-ph alternators are working in parallel with the following particulars:
Alternator 1: Z1 = (0.2+j2) ohms/ph; E1 = (2000+j0) V/ph Alternator
2: Z2 = (0.2+j2) ohms/ph; E2 = (2200+j100) V/ph Load: ZL = (3+j4) ohms/ph.
Determine the kW output and power factor of each alternator. [5]

17 (a) Is it possible to vary the speed of synchronous motor by varying the field excitation
or by any other method? Explain what happens when the field current is
(a) increased (b) decreased [5]

(b) A 1MVA, 3.3kV, 50Hz 6-pole 3 ph round rotor synchronous motor has a p.u
resistance of 0.01 and p.u synchronous reactance of 0.8. If E=1.4pu, find the
value of maximum power input and corresponding armature current and power
factor. [5]
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