
                      |''|'''||''||'''||||

 

Code No: RT31024 
 

III B.Tech I Semester Supplementary Examinations, October/November - 2019  

ELECTRICAL MACHINES – III 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                 Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART –A                                                                 (22 Marks) 

1 a) List the applications of single-phase induction motors.  [3M] 

 b) Differentiate between distributed and concentrated windings of alternators.  [4M] 

 c) Define voltage regulation of alternator and explain its significance.  [4M] 

 d) The following data pertain to two alternators working in parallel and supplying 

a total load of 80 MW: 

Machine 1: 30 MVA with 5% speed regulation 

Machine 2: 60 MVA with 5% speed regulation 

Calculate the load sharing between machine 1 and 2. 

[4M] 

 e) Why is synchronous motor not a self-starting motor? Discuss.  [4M] 

 f) What is hunting in synchronous motors?  [3M] 

 

PART –B                                                                 (48 Marks) 

2 a) Compare between capacitor start motors and split phase motors.  [4M] 

 b) What is a shaded pole induction motor? Explain its working. Also mention 

their advantages.  

[8M] 

 c) Calculate the full load efficiency and slip of the shaded pole motor, having      

2 poles, rated 6 W, 115 V, 60 Hz. The input power to the motor is 24 W and 

running at 2900 rpm.  

[4M] 

3 a) A hydraulic turbine running at 200 rpm is connected to a synchronous 

generator. If the induced voltage has a frequency of 60 Hz, how many poles 

does the rotor have?  

[3M] 

 b) What are the applications of synchronous generators? Explain the 

constructional details of a salient pole synchronous generator.  

[8M] 

 c) Define the terms Distribution factor, Pitch factor and Winding factors.  [5M] 

4 a) List and compare any three schemes for the determination of regulation of an 

alternator.   
 

[6M] 

 b) Explain the zero power factor (ZPF) method for the determination of regulation 

of alternator. 
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5 a) What is the need for parallel operation of alternators? Discuss the conditions 

for parallel operation of alternators.   

[6M] 

 b) A 36 MVA, 21 kV, 1800 rpm, 3-phase synchronous generator connected to a 

power grid has a synchronous reactance of 9 Ω per phase. If the exciting 

voltage is 12 kV (line-to-neutral), and the system voltage is 17.3 kV (line-to-

line), calculate the following:  

i) The active power which the machine delivers when the torque angle 

δ is 30
o
 (electrical). 

ii) The peak power that the generator can deliver before it falls out of 

step (losses synchronism). 

 

 

[10M] 

6 a) Discuss the principle of operation of a synchronous motor. Also list their 

applications.  

[8M] 

 b) A three-phase, 11000 V, star-connected synchronous motor is taking 60 A 

current at 0.8 p.f. lead. Its impedance is Z=1+j 30. Calculate  

i) power input   

ii) back emf    

iii) Mechanical power developed. 

 

 

[8M] 

7 a) Discuss the different methods of starting of synchronous motors. [10M] 

 b) What is a synchronous induction motor? Explain its working.  [6M] 
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