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PCEL 4302
Special Examination — 2012
ELECTRICAL MACHINES - II

Full Marks —70

Time: 3-Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)

(b)

Write two advantages of short pitched coils in the armature winding in an

AC machine.

What will be the winding factor for a three phase balanced distributed

winding having 54 stator slots, 6 poles, and a coil span of 8 slots ?

What is the basic difference between the salient pole and nonsalient pole

synchronous machine ?

~ What do you understand by voltage regulation of an alternator, why it is

(—ve) forleading p.f ?

Why is damper winding is provided in a synchronous motor ?

What is the utilization factorfortransformers connected in open delté ?
Where is the delta - delta connection is applied ?

Explain the objective of using an auxiliary winding in a single phase induction

motor.
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(i)  Write two advantages of stepper motor over the conventional motor.
() Mention two practical application of universal motor.

2. (a) Whatis distribution factor (K ) ? Derive an expression for it having q slots
per pole per phase and a slotangle of B ? 5

(b) A three phase star connected alternator on open circuit is required to
generate a line voltage of 3600V, at 50 Hz, when driven at 500 rpm. The
stator has 3 slots per pole and 10 conductors per slot. Calculate :

(i) No. of poles
(ii) Useful flux per pole

(Assume all conductors per phase to be connected in series and coils to be
full pitched) 5

3. (a) Whatisthe necessity of parallel operation of alternators ? Also mention the
conditions for paralleling. 5

(b) A 3 phase star connected 50Hz synchronous generator has direct axis
synchronous reactance of 0.65 p.u and quadrature axis reactance of
0.5 p.u. The generator delivers rated kVA at rated voltage. Draw the phasor
diagram at full load 0.8 p.f (lag) and hence calculate the p.u open circuit
voltage. (Neglect Saturation) : 5

4. (a) Describe the experimental method of finding out per phase direct axis and
quadrature axis synchronous resistances of a three phase salient pole
machine by performing slip test. ' 5

(b) A field current of 50 amp produces full load armature current on short
circuit and a line emf of 1200 Volts on open circuit in a test on a 400 kVA,
2200 V,50 Hz, 3phase star connected alternator. Calculate the full load
regulation at a power factor of 0.8 (lag), if the armature resistance is
R;=0.50hm ? 5
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5. (a) ABO0KW,3phase star connected, 50 Hz, 440 V cylindrical rotor synchronous
motor operates at rated condition with 0.8 p.f (lead). Neglect field and stator
losses, the efficiency of machine is 95 % and X; =2.5Q . Calculate

(i)  Mechanical power developed ?

(i) Powerangle ? 5
(b) Derive the power angle (P-8) equation of a cyllindical rotor alternator. Also

explain its characteristic. ' 5

6. (a) Explainphasorgroup Dz6, Yz11 with reference to three phase transformer
showing suitable clock diagram. : 5

(b) State with the help of connection diagram and vector diagram how a
' 2 phase Supply can be obtained from a three phase. 5

7. (a) Explainin brief the principle of operation of Reluctance motor. 5

(b) Discuss the reason why single phase Induction motor does not have a
starting torque. 5

8.  Write short notes on any two: 5x2
(@) Universal motor
(b) Parallel operation of 3 phase transformer

(c) Open Delta (V) Connection
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