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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What are the differences between integral slot and fractional slot windings?
	[3M]

	2.
	A three phase 13.8KV, 50MVA synchronous generator whose three phase short circuit loss is 52.8KW at rated armature current. Calculate its effective armature resistance in ohms /phase.

	[3M]

	3.
	What are the advantages of and disadvantages of MMF method?
	[3M]

	4.
	What do you mean by synchronizing power?

	[3M]

	5.
	What is the effect of varying excitation upon armature current and power factor of synchronous motor when input power to the motor is maintained constant?

	[3M]

	6.
	What is the double revolving field theory?
	[2M]

	7.
	Why the field winding is placed on rotor instead of stator of an alternator? Explain.
	[2M]

	8.
	A synchronous generator is connected to an infinite bus. Discuss effect of changing the input at constant excitation with the help of phasor diagrams.

	[2M]

	9.
	Explain the significance of synchronous motor as a synchronous condenser in power system?

	[2M]

	10.
	Why are Alternators rated in kVA and not in kW?
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Derive the generalized expression for an induced e.m.f per phase in three phase alternator, when coils are not full pitch and concentrated in one slot?
	[5M]

	
	b)
	A 3-phase 20-pole 360rpm star connected alternator has a double layer winding arranged in 180 slots. There are 6 conductors per slot. Find the emf induced per phase, if the flux per pole is 0.042Wb. The coils are short chorded by one slot?
	[5M]

	
	
	
	

	12.
	a)
	Each winding of a 3-phase, 50Hz alternator has an EMF wave consisting of fundamental with maximum value of 1000V, 20% of 3rd harmonic and 10% of 5th harmonic. Calculate the rms value of the line voltage when the windings are connected in star. Find the value of the circulating current when the winding is connected in delta if the reactance per phase is 12Ω.
	[5M]

	
	b)
	A three phase star connected alternator has an open circuit voltage of 6000V. The armature resistance and synchronous resistance are 0.4Ω and 4Ω per phase respectively. Find the terminal voltage and the phase difference between terminal voltage and open circuit EMF at a power factor of 0.9 leading. Given load current is 140A.
	[5M]

	
	
	
	

	13.
	a)
	An 11kV, 1000kVA, 3-phase, Y-connected alternator has a resistance of 2Ω per phase. The open circuit and full load full load zero power factor characteristics.
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Find the voltage regulation of the alternator for full load current at 0.8 pf lagging by using potier method.
	[5M]

	
	b)
	Explain the method of determining the voltage regulation of an alternator by ASA method.
	[5M]

	
	
	
	

	14.
	a)
	Two identical 2MVA alternators operate in parallel. The governor of first machine is such that the frequency droops uniformly from 50Hz on no-load to 47.5Hz on full load. The corresponding uniform speed droop of the second machine is 50Hz to 48Hz. How will they share a load of 3MW?
	[5M]

	
	b)
	How to determine the sub transient, transient and steady state reactance in an alternator?
	[5M]

	
	
	
	

	15.
	a)
	A 1100V, 50Hz, 3-phase star-connected cylindrical-rotor synchronous motor has its synchronous impedance of 0.7+j3.2 ohm per phase. It is working at rated voltage, rated frequency with an input of 350kW. The field current is adjusted to give and electromotive force of 1650V. Calculate the armature current, power factor and load angle.
	[5M]

	
	b)
	Develop the excitation circles for a cylindrical rotor synchronous motor. How are these circles helpful in studying the steady state behavior of synchronous motors?
	[5M]

	
	
	
	

	16.
	a)
	A 250W, 230V, 50Hz capacitor start motor has the following constants for the main and auxiliary windings: main winding, Zm= (4.5+3.7i) Ω. Auxiliary winding Za= (9.5+3.5i)Ω. Determine the value of the starting capacitor that will place the main and auxiliary winding currents in quadrature at starting.
	[5M]

	
	b)
	Compare AC Series motor and Universal motor with respect to construction, principle and performance.
	[5M]

	
	
	
	

	17.
	a)
	Why synchronous generators are to be constructed with more synchronous reactance and negligible resistance?
	[4M]

	
	b)
	Draw and explain the load characteristics of synchronous generator.
	[3M]

	
	c)
	Explain two reaction theory.
	[3M]

	
	
	
	

	18.
	a)
	Derive the expression for load sharing between the dissimilar alternators.
	[4M]

	
	b)
	Why hunting is called as phase swinging? explain.
	[3M]

	
	c)
	Why are high speeds often desirable in operation of universal motors? Name three ways in which the speed of a universal motor can be varied.
	[3M]
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