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

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions : (2 x 10) 

 a) Explain with example, how coil pitch affects induced emf in a three phase 
synchronous generator? 

 

 b) State the conditions for performing open circuit and short circuit tests on a three 
phase synchronous generator. 

 

 c) Draw the power angle characteristics for a three phase synchronous generator 
and explain the importance of the curve. 

 

 d) Write two important requirements for operating an isolated three phase 
synchronous generator in parallel with an infinite busbar. 

 

 e) How is it possible to change the active power generation of athree phase 
synchronous generator? Give example of any device which may perform this 
requirement. 

 

 f) State the mechanism of starting a three phase synchronous motor.   
 g) Write two important differences that you may observe in the construction of 

salient pole type three phase synchronous generator and cylindrical rotor type 
three phase synchronous generator. 

 

 h) Why the transmission and distribution networks require installation of 
transformers in the power system? 

 

 i) Draw the single line connection diagram for a delta-delta and a delta-star three 
phase transformer illustrating smooth transmission and distribution of electric 
power in a practical network. 

 

 j) Determine the suitable number of poles required for a three phase synchronous 
generator to produce output at 50Hz, if the turbine speed is 3000 rpm.  

 

    
Q2 a) Draw the equivalent circuit of a three phase synchronous generator, and 

analyze its performance for leading power factor operation with the help of a 
suitable phasor diagram. 

(5) 

 b) A three phase synchronous generator supplies rated power at 0.8 p.f. lagging. If 
the resistance is 0.01 pu, reactance is 1 p.u., and excitation voltage is 2 p.u., 
determine the possible terminal voltage of the machine.  

(5) 

    
Q3 a) During the open circuit test on a three phase star connected synchronous 

generator with ratings of 50 Hz, 2000 V, a field current of 30 A produces an OC 
terminal voltage of 1000 V across the lines. Also, a full load current of 150 A is 
recorded when a short circuit test is performed on the same machine having an 
effective resistance of 0.4 ohm per phase. Determine; 

i) Synchronous impedance of the machine 
ii) Regulation of the machine at 0.9 pf lagging 

(5) 

 b) Justify in the context of armature reaction that the effect of armature mmf on 
main field mmf is demagnetizing in nature for the case of an alternator and 
magnetizing in nature for that of a synchronous motor. 

(5) 
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Q4 a) Derive the torque expression for both cylindrical and salient pole type three 
phase synchronous motors and give a clear comparison for the similarities and 
differences, of the two case, on the basis of the torque expression. 

(5) 

 b) A 400 V, 3 phase, star connected synchronous motor is rated for 100 hp. If the 
resistance and leakage reactance of the machine are 0.03 ohm and 0.5 ohm 
respectively, Calculate the efficiency and open circuit emf per phase. Assume 
that the machine is operating at 0.8 leading p.f. while the mechanical power 
developed by it is 80 KW. 

(5) 

    
Q5 a) Draw the connection diagram and phasor diagrams for the following types of 

three phase transformer connections. 
i) Yy0 
ii) Dd6 
iii) Yd11 

(5) 

 b) Justify, whether a three phase delta-star transformer (T1) with delta connection 
at the primary side can be operated in parallel with another three phase star-
delta transformer (T2) whose primary is star connected? If yes, determine the 
ratio (x:y), assuming that the primary to secondary turns ratio of T1 is ‘x’ and the 
primary to secondary turns ratio of T2 is ‘y’. 

(5) 

    
Q6  Describe the process of finding the expression for voltage regulation of a three 

phase synchronous generator by using the following methods, and hence 
compare them. 

i) synchronous impedance method 
ii) zero power factor method 

(10) 

    
Q7 a) Discuss the two reaction concept as regards to the development of rotating 

magnetic field. 
(5) 

 b) Justify the need for finding the direct axis and quadrature axis reactance 
separately for the case of salient pole type alternators. Also describe how to 
evaluate the direct axis and quadrature axis reactance for the same machine by 
performing slip test. 

(5) 

    
Q8  Write short Notes on any TWO : (5 x 2) 

 a) Importance of Power angle Equation and Power angle Characteristics  
 b) Load sharing mechanism during operation of synchronous generators in parallel  
 c) Speed control of single phase induction motor  
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