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1.a)
Define “Distribution factor” and find its value for a 3-phase winding with 600 phase spread when the winding is uniformly distributed over 9 slots per pole.  Find the values for both fundamental and third harmonic.

b) Each winding of a 3-phase, 50 HZ alternator has an e.m.f. wave consisting of a fundamental with a maximum value of 1200 volts, a 20% third harmonic and a 10% fifth harmonic.  Calculate the R.M.S. value of the line voltage for the cases, when the windings are connected in star and in delta.

2.a)
Explain the A.S.A. method of predetermining the regulation of an alternator.

NOTE:- You need not explain how to conduct the tests necessary for this method but take the test results.

b) The open and short circuit test data on a 3-phase, 1 MVA, 3.6 KV, star connected synchronous generator is given below:-

	Field current (Amps)
	60
	70
	80
	90
	100
	110

	Voc line volts
	2560
	3000
	3360
	3600
	3800
	3960

	S.C.Test Amp.
	180
	    -
	   -
	   -
	   -
	   -


Find the unsaturated synchronous reactance, the adjusted synchronous reactance and the short circuit ratio.

3.a)
Derive the power-angle characteristic of synchronous generator when it is connected to infinite bus bars.

b) Two similar 6.6 KV alternators supply a total load of 2000 Kw at a power factor of 0.8 lagging so that the power supplied by each of them is same.  If the excitation of one of the alternators is adjusted so that its load current is 100 Amps, determine (i) The load current of the second alternator and (ii) the p.f. at which each alternator is working.

4.a)
With the help of phasor diagram, explain the working of a synchronous motor for constant power input and varying excitation.

b) A 400 volts, 50 HZ, 3-phase, star connected synchronous motor has an input of 10 Kw when it is working at full load and rated voltage.  The synchronous reactance is 5 ohms and the resistance is 1 ohm per phase.  Calculate the armature current and power factor when the excitation voltage is 480 volts.
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5.a)
Explain the development of power circles for a cylindrical rotor synchronous motor and show that zero (no load) power circle passes through origin.

b) A 433 volts, 3-phase, star connected synchronous motor has a synchronous reactance of 5 ohms per phase.  For a power output of 15 Kw, find its minimum armature current, excitation voltage and the power angle.  Armature resistance is negligible.

6.a)
Explain single-phase induction motors fail to start but continues to run once started by double revolving field theory.

b) Describe the construction, principle of working and applications of shaded pole induction motor.

7.a)
Explain the design modifications necessary for satisfactory operation of a d.c. series motor from an a.c. supply.

b) With a neat circuit diagram, explain the slip test.  What do you determine from this test results?

8.
Write short notes on the following:-

a) Armature reaction in synchronous machine.  b) Two reaction theory.  c) Cross field theory.

- - -
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1.a)
Draw load characteristics of an alternator and explain how it is derived from phasor diagrams.

b)
Explain why alternators are rated in KVA and what is the necessity to mention pf on the name plates.

2.a)
From the equivalent circuit of an alternator determine the expression for input power and output power.

b)
A 3-phase  Y connected alternator is operated at a constant voltage of 6.6 KV and its excitation voltage is adjusted to 6.4 KV.  Find the maximum output power and pf at this power assuming Xs=1 + j10 ohm per phase.

3.a)
Explain how Xd and Xq are determined for a salient-pole machine.

b)
In an alternator, a lagging current weakens the main field but in a synchronous machine it strengthens the main field.  Explain why?

4.a)
Draw the phasor diagram of an alternator corresponding to zero full-load regulation.

b)
A 3-phase 50 HZ, 10 pole alternator has 90 slots with a star-connected winding to give a no-load emf of 11 KV.  The coils are chorded by 1 slot.  If the flux per pole is 0.11 wb calculate the number of series turns required in each phase.

5.a)
Explain Potier triangle method of finding regulation of an alternator.

b)
Define synchronizing-power coefficient and synchronizing power.  When does it come into action?  How is it related to the stability limit of a synchronous machine?

6.a)
Show that 2-phase currents in 2-phase windings will produce a synchronously rotating mmf wave of constant amplitude equal to the maximum mmf of any one phase.

  b)
Show how V and inverted V curves of a synchronous motor can be obtained experimentally.
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7.a)
A 6-pole 50 HZ synchronous motor is supplied with a 4000 V 3 phase supply.  Xd = 10(, Xq = 7(.  Neglect losses.  The excitation is adjusted to give an internal generated emf of 2000 V per phase at a power angle of 200.  Calculate developed torque, input current and pf (indicating lag or leed).  Draw complete phasor diagram showing Jd and Jq with magnitudes.

  b)
Prove that Ef= cosec( - cos ( for a salient pole synchronous motor having ra=0, Xd=1 p.u. and Xq=0.5 p.u. operating an infinite bus bar of 1 p.u. voltage at a synchronous power of 1 p.u.

8.
Write short notes on:

a) Two axis theory of single phase induction motor.

b) AC series Motor.

- - -
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1.a)
Explain various methods of making the wave form of generated emf in a 3-phase alternator sinusoidal.

b)
The phase emf of a 3-phase 50 HZ alternator consists of a fundamental, a 20% 3rd harmonic and a 10% 5th harmonic, the maximum amplitude of the fundamental voltage is 1000 V.  Calculate the rms line voltage when the alternator windings are in (i) star, (ii) delta.

2.a)
Discuss the factors that govern the change in terminal voltage of an isolated synchronous generator when feeding its own load.

b)
A 3-phase Y-connected alternator is delivering 20 MW and 8 MVAr to an infinite bus at 11 KV.  Synchronous impedance = 0+j3 ohm.  Find load angle and excitation emf of the alternator

3.a)
Draw and discuss the general phasor diagram of a cylindrical-rotor alternator showing various emfs and mmfs.  Also draw the modifications done for emf and kkf methods.

  b)
Explain how OC and SC tests are conducted on a synchronous machine.

4.a)
Develop phasor diagram for a salient pole alternator supplying a leading pf load and explain 2-reaction theory.

  b)
Explain how an alternator is synchronized to the bus bars.

5.a)
Explain the phenomenon of hunting, its causes and method of suppression in a synchronous motor.

  b)
Explain excitation circles and how it is constructed.

6.a)
Describe construction and principle of operation of a shaded-pole motor.

  b)
Describe the double revolving field theory of a single-phase induction motor.

7.a)
Describe briefly the methods of starting a synchronous motor.

b)
Which motor has zero instantaneous torque during starting and which motor has zero average torque but non-zero instantaneous torque during starting?  Explain your answer.

8.
Write short notes on: a) Synchronous condenser. b) Synchronous induction motor.

- - -
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1.a)
Derive the e.m.f. equation for an alternator having a distributed and fractional pitch winding in its armature.

b)
An alternator has 72 stator slots, 10 poles and a 3-phase double layer winding with a coil pitch of 6 slots.  If the flux wave has a third harmonic whose magnitude is 15% of the fundamental component, find the corresponding value of the third harmonic in the phase voltage wave-form as no-load.

2.a)
Explain voltage regulation of alternator.

	Field current (A)
	40
	  50
	  110
	  140
	  180

	Line voltage O.C.C. (volts):
	5800
	7000
	12,500
	13,750
	15,000

	Line voltage Z.p.f (volts):
	   0
	1500
	  8,500
	10,500
	12,500


b)
A 11 KV, 1000 KVA, 3-phase star connected alternator has a resistance of 2 ohms/phase.  The O.C.C. and the characteristic with rated current at zero p.f. are given in the following table.  Find the voltage regulation of the alternator for full load current at 0.8 p.f leading.

3.a)
With the help of a phasor diagram, explain the effect of excitation control of an alternator operating with another alternator supplying a common load.

b)
A 3-phase, 4000 KVA, 6.6 KV, 1500 RPM, 50 c/s alternator is running in parallel with infinite bus bars.  Its synchronous reactance drop is 25%.  Calculate the synchronizing poser and torque per unit mechanical angle of phase displacement when the  alternator operates at full  load 0.8 p.f lagging.

4.a)
Briefly explain how a 3-phase synchronous motor works.

  b)
Given a synchronous motor operating with a constant load an normal excitation, explain the effect on torque angle, armature current and power factor of motor with (i) decreased excitation and (ii) increased excitation.

5.a)
Explain how power circle diagram of a synchronous motor can be constructed.

  b)
A 3-phase star connected synchronous motor has a synchronous reactance of 4 ohms per phase and is working on 1100 volts bus bars.  Calculate the power factor of this machine when taking 90 KW from the mains, the excitation being adjusted to a value corresponding to an induced e.m.f 1200 volts.  Neglect armature resistance.
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6.a)
Explain briefly the principle of operation of a single-phase induction motor.

  b)
State the reasons for the inferior performance of single-phase motors in comparison to three-phase motors.

  c)
Describe the different methods of starting single-phase induction motors.

7.a)
Explain the terms:- (i) direct axis – synchronous reactance and (ii) quadrature axis synchronous reactance and the methods of determining in a laboratory.

  b)
Explain the phenomenon of hunting in synchronous machines.

  c)
Discuss the methods of starting of synchronous motor.

8.
Write short notes on:-

a) Short circuit current wave forms.

b) Synchronous induction motor.

c) Repulsion motor.

- - -







