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1. a)
What are acceleration factors?  Explain their importance in power flow studies.


    b)
Describe load flow solution with P.V buses using G-S method.


2. a)
Derive the Power flow equations and therefore explain Newton Raphson method of load flow solution.

    b)
Explain the terms ‘P-Q, ‘P-V’, and slack buses for a Power system and indicate their significance.

3. 
For the network shown in fig, obtain the complex bus bar voltages at bus (2) at the end of first iteration, using Fast Decoupled method.  Line impedances are in p.u.  Given Bus (1) is slack bus with 

    
V1 = 1.0(0(,  









P2 + jQ2 = (5.96 + j1.46

|V3| = 1.02    P3 = 2.0 p.u.

Assume V2( = 1(0( and V3( = 1.02(0(.
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4. a) 
Draw and explain how zero sequence networks are represented for 3 phase transformers with different winding connections.




    b)
Briefly explain the representation of a three phase star connected neutral           grounded synchronous generator in the positive, negative and zero seq networks.

5. a)
Explain the bus – impedance matrix method of analysis of unsymmetrical fault.  

 b)
Determine the interrupting current in a circuit breaker connected to a generator rated at 20 MVA, 33 KV.  Take Xd=25% and Eg=1 p.u.  

6. a)
Distinguish between steady state, transient state and dynamic stability.


    b)
Derive the power angle equation of a single machine connected to infinite bus.


    c)
Explain the following terms (i) transfer reactance (ii) Inertia constant.
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7.
Discuss why










     a) 
Transient stability limit is lower than steady state stability limit. 

     b)
The use of automatic reclosing circuit breakers improve system stability. 

8. a)
What are the steps to between followed for determining multi machine stability?

    b)
Write the state variable formulation of swing equations.
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1.a)
Explain the load flow solution using G-S method with the help of a flow chart.


b)
How do you classify system variables in terms of state, input and output variables, in power flow studies.

2. a)
Discuss the algorithm for the Newton Raphson method for load flow solution with P.V. buses also included in the power system.

b)
Derive the necessary expressions for Jacobian matrix elements for N-R method in Polar form.

3.
Carry out one iteration of load flow solution for the system shown by Fast – Decoupled method.  Take Q limits of generator 2 as 




Qmin = 0,  Qmax = 5.
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Bus 1 
slack bus 
Vspecified = 1.05(0(.


Bus 2
PV bus 

|V|specified = 1.00 p.u., PG = 3 p.u.


Bus 3 
PQ bus 
PD = 4 p.u., QD = 2 p.u.

4. a)
Derive an expression to calculate the fault current phase and line voltages in a network of an unloaded generator for line to ground fault on phase “A”.  


    b)
Draw the connection of sequence networks for single line to ground fault through an impedance “Zf”
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5. a)
For a three phase symmetrical fault on a balanced power system using matrix notation derive the expression for



(i)
Current in the faulted bus



(ii)
Current at any other bus

(iii) Voltage at any bus excluding the faulted bus

b)
Write the three phase representation of power system for short circuit studies and briefly explain.

6. a)
Distinguish between steady state, transient state and dynamic stability.


    b)
Derive the power angle equation of a single machine connected to infinite bus.


    c)
Explain the following terms (i) transfer reactance (ii) Inertia constant.

7. a)
Discuss the methods to improve steady state and transient state stability margins. 

   b)
What is equal area criterion? Explain how it can be used to study stability? select any suitable example .

8.a)
Give the mathematical model for the transient stability analysis of multi machine power system. 

   b)
Discuss fourth-order Runge-Kutta for solving the swing equation.
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1. a)
How do you classify the buses in power system and what is its necessity.


    b)
Derive static load flow equations.

2. a)
Describe the Newton-Raphson method for the solution of power flow equations in 


power systems deriving necessary equations.






    b)
What are P-V Buses?  How are they handled in the above method.


3.
The figure below shows a three bus power system.  Line impedances are given in p.u
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Bus 1 
PQ
PD = 60;   QD = 25 

Bus 2 
PV
PG = 20; PD = 50; QD = 20

Bus 3 
slack 
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Carry out one iteration of load flow solution by Fast-Decoupled load flow method. 

4. a)
Discuss the effect of fault impedance on the fault current.

    b)
A 3-phase, 25 MVA, 11 KV, alternator with X0=0.05 p.u, X1=X2=0.15 p.u is earthed through a reactance of 0.333 ohms.  Calculate the fault current for a single line to ground fault. Derive the formulae employed.

5.
Give a step by step procedure of analyzing a L-G fault on a power system by bus impedance matrix method and explain.  
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6. a)
Define the following terms : 








i) Steady state stability limit


ii) Dynamic state stability limit


iii) Transient state stability limit 


    b)
List the assumptions made in the transient stability solution techniques. 


    c)
Derive the expression for steady state stability limit using ABCD parameters. 

7. a)
Give details of assumptions made in the study of steady state and transient stability solution techniques. 








    b)
Give important difference between steady state, dynamic state and transient state stability studies. 









    c)
Give the list of methods to improve transient state stability limits. 

8. 
Describe the stability analysis of a multi machine power system and explain any one method of solving.
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1.
Discuss the advantages and disadvantages of finding Ybus by 

     a) 
Singular transformation using graph theory.   

     b) 
Directly from the network.  

Give illustration with necessary example.

2. a)
Derive the Power balance equations in a power system and there from explain the N-R method of load flow analysis.  Draw the flow chart giving the sequence of analysis.  Show that the Polar Coordinate representation is advantages over the rectangular coordinates.

     b)
Explain the advantages of using Bus Admittance matrix in load flow studies.

3.
The sample system with the per unit impedance of lines based on 100MVA base is shown in figure.  The load on bus 3 is 2.0 + j1.0, and its voltage magnitude is to be held constant at 1.0 per unit by means of the synchronous condenser at bus 2.  The maximum and minimum limits of the reactive power to be supplied by the condenser is 0.5 and –0.1 respectively.  With bus 1 as slack having voltage of 1.05∟0op.u. make a load - flow study using Fast – Decoupled method. 
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4. a)
Derive the expression for the fault current for a line to line to ground fault.  Draw the sequence network connection also.  

    b)
Discuss the effect of a star-delta transferma on the above fault current with fault occurring on either side of this transforma. 

5.
Derive the algorithm for symmetrical short circuit analysis of a multi machine power system using Z Bus matrix.  Give steps for implementing this algorithm.  
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6. a)
Define the following terms : 







i) Steady state stability limit


ii) Dynamic state stability limit


iii) Transient state stability limit 


    b)
List the assumptions made in the transient stability solution techniques. 


    c)
Derive the expression for steady state stability limit using ABCD parameters.

7. a)
Discuss the general considerations and assumptions that are taken into account while studying transient stability. 







    b)
Discuss the various techniques adopted to improve transient stability limit.

8.
Explain the modified Euler method of finding the stability of a multi machine system. Draw and explain the flow chart for the above method.
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