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Answer any five of the following: 5 × 20M 

1. (a) Explain the classical model of a single machine connected to an infinite bus with 

the help of neat diagram. 

 (b) A 30 MVA, 15 Kv, 4 pole, 50 Hz turbo alternator has an inertia constant of             

10 kW – sec/KVA. 

  (i)   Compute the kinetic energy stored by the rotor at synchronous speed. 

  (ii)  If the input and output powers are 25 MW and 20 MW respectively. Find the 

acceleration in degrees per sec
2
. 

2. (a) Explain the model of un regulated synchronous machine. 

 (b) Find the modes of oscillation of three machine system. Assume the machines are 

unregulated and classical model of machine is used. 

3. (a) Draw and analyze the vector diagrams of a synchronous machine in steady state. 

 (b) Derive the expression for direct axis synchronous inductance. 

4. (a) Write a short notes on AC Generator exciters. 

 (b) Explain type 1 and type 2 excitation systems in detail. 

5. (a) Explain the role of supplementary stabilizing signals to improve the stability of 

synchronous machine. 

 (b) Explain the effect of excitation on power limits. 

6. (a) A synchronous generator reactance of 1.2 p.u is connected to an infinite bus            

bar (V = 1.0 p.u) through transformers and a line of total reactance 0.6 p.u. The 

generator no load voltage is 1.2 p.u and is its inertia constant is H = 4 MH / MVA. 

The resistance and machine damping may be assumed negligible. The system 

frequency is 50 Hz. Calculate the frequency of natural oscillations if the generator 

is loaded to (i) 50% and (ii) 80% of maximum power limit. 

 (b) Discuss in detail about the distribution of power impacts in a power system. 

7. (a) Show that it is possible to apply the equal area criterion to the transient stability of 

a synchronous machine. 

 (b) Write short notes on short circuit oscillograms of synchronous machine. 

8. (a) A generator is delivering 0.25 of Pmax to an infinite bus through a transmission 

line. A fault occurs that the reactance between the generator and the bus is 

increased to two times its pre – fault value.   

  (i)  Value of angle 0 before the fault. 

  (ii) Find the maximum value of  swing in the case of sustained fault. 

 (b) Explain the effect of excitation on dynamic stability.   

 

* * * 


