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Question No. 1

1a) A synchronous generator having an internal emf (E) of 1.10 pu is connected to an infinite bus
having a voltage (V) set at 1.00 pu through a reactance of 0.8 pu. Due to sudden disturbance the
mechanical input is suddenly increased from 0.8 pu to 1.10 pu. With the help of a well labelled
diagram of the equal-area criterion, determine whether the machine will remain synchronized
(transiently stable) after this system disturbance.

(6) CO1

Question No. 2

2a) Derive the voltage equations in the d-q reference frame and discuss their significance in analyzing
the dynamic behavior of the synchronous machine.

(6) CO2

Question No. 3

3a) Derive the state equation of the small signal analysis of a single machine system. (8) CO3

OR

3b) Derive the characteristic equation of the small signal analysis of a single machine system. (8) CO3

3c) Derive the stability condition of a single machine system fast excitation system. (8) CO3

OR

3d) With the help of a block diagram, explain the mathematical modelling of the Torque-angle loop for
a single machine system.

(8) CO3

Question No. 4

4a) What is a Power System Stabilizer, and how does it function within a power system? Provide a
detailed explanation.

(8) CO4

OR

4b) What is low frequency oscillation? What are the major factors that contribute to this instability in
the power system?

(8) CO4

4c) With the help of a well labelled diagram, explain the structure of the power system stabilizer circuit. (8) CO4
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OR

4d) With the help of a well labelled diagram, explain the following terms related to power system
stabilizer:

Dynamic compensator, 
Torsional filter 
 

(8) CO4

Question No. 5

5a) Explain the term voltage instability. Discuss the conditions that lead to voltage instability. (8) CO1,
CO3

OR

5b) In context to voltage stability, explain the following terms:

Small disturbance voltage stability
Transient voltage stability
Long-term voltage stability
Power uncontrollability

(8) CO1,
CO3

5c) Compare angle stability with voltage stability, highlighting their relationship and areas of overlap. (8) CO1,
CO3

OR

5d) Explain how reactive power compensation, FACTS devices, and load management helps in
maintaining voltage stability.

(8) CO1,
CO3
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