[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No:8A508 





                 
      Date: 14-Aug-2024 (AN)
B.Tech III-Year I- Semester External Examination, August-2024 (Supplementary)
ELECTRICAL MACHINES-III (EEE)
Time:
 3 Hours







                    Max.Marks:70


 
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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define Pitch Factor and Winding Factor of a Synchronous Machine?
	L1
	CO1
	[2M]

	2
	Why does synchronous impedance method give a poor voltage regulation?
	L2
	CO2
	[2M]

	3
	Why the concept of Two reaction theory is applied only to salient pole machines.
	L2
	CO3
	[2M]

	4
	Express what is meant by alternator on infinite bus-bars?
	L2
	CO4
	[2M]

	5
	Point out why synchronous motor is not a self-starting motor.
	L4
	CO5
	[2M]

	6
	State the limitations of shaded pole motors.
	L2
	CO6
	[2M]

	7
	What is the role of damper winding in (i) alternator and (ii) synchronous motor?
	L2
	CO1
	[2M]

	8
	What is the necessity of chording in the armature winding of a synchronous machine?
	L3
	CO3
	[2M]

	9
	How the synchronous motor can be used as synchronous condenser?
	L4
	CO5
	[2M]

	10
	State the limitations of shaded pole motors.
	L2
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Discuss the differences between distributed and concentrated windings of synchronous machine.
	L4
	CO1
	[5M]

	
	b)
	A 3-phase, star connected, 8 pole, 750 rpm alternator has 72 slots on its periphery. Each slot has 12 conductors and the winding is short pitched by 2 slots. Find the pitch factor and distribution factor. Also, calculate the induced e.m.f between lines if the flux of 0.04wb is distributed sinusoidally. All the conductors in phase are connected in series.
	L4
	CO1
	[5M]

	
	
	
	
	
	

	12.
	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.
	L3
	CO2
	[5M]

	
	b)
	A 1000 kVA, 6 kV, 3-phase star connected alternator has a synchronous reactance of 20Ω / phase with negligible resistance. It supplies full load current of 0.85 p.f. lagging and at rated terminal voltage. Compute the terminal voltage for the same excitation, When the generator supplies full load current at 0.8 p.f. leading.

	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Describe the slip test method for the measurement of Xd and Xq of synchronous machines.
	L3
	CO3
	[5M]

	
	b)
	A synchronous generator has Xd=0.7 pu and Xq=0.4 pu. It is supplying full-load at rated voltage at 0.85 lagging power factor. Draw the phasor diagram and compute the excitation e.m.f .
	L4
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	What are the conditions to be fulfilled for running two generators in parallel? Describe methods of synchronizing two 3-phase alternators.
	L3
	CO4
	[5M]

	
	b)
	Illustrate the determination of sub-transient, transient and steady state reactance's.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Derive the expression for the power developed in a 3-phase synchronous motors.
	L4
	CO5
	[5M]

	
	b)
	A 3-phase, 400V, 50 Hz, 27.5 kW synchronous motor has 88% efficiency at full load. Za=(0.2+j1.6) ohms. If the excitation is adjusted to give a leading p.f. of 0.9. Calculate 
i) The excitation emf 
ii) Total mechanical power developed.
	L4
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Explain simply why a universal motor can operate from D.C. as well as A.C supplies?
	L3
	CO6
	[5M]

	
	b)
	Explain the principle of operation of stepper motor and ac series motor.
	L4
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Briefly explain the significance of chording and distribution factors?
	L3
	CO1
	[4M]

	
	b)
	What are the causes of harmonics in the emf waveforms of synchronous generators and what means are adopted to minimize them?
	L3
	CO2
	[3M]

	
	c)
	Deduce the relation for voltage regulation of salient pole alternator
	L3
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	A synchronous generator is connected to infinite bus. Discuss with the help of phasor diagrams effect of changing the input at constant excitation.
	L3
	CO4
	[4M]

	
	b)
	A 400 V, 3 phase delta connected synchronous motor has negligible resistance and a synchronous reactance of 10 Ω per phase. At a certain load the motor works with an induced emf of 560 V and draws a power of 3.6 kW. Find the current?
	L4
	CO5
	[3M]

	
	c)
	Discuss the principle of operation of a stepper motor. 
	L4
	CO6
	[3M]
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