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1.a)
Define and explain the power flow problem.

   b)
Explain the necessity of load flow studies in power systems.

2.a)
Explain clearly with a flow chart the computational procedure for a load flow solution using  Fast Decompled load flow method

b)
Explain how the decompling and logical simplification of FDLF alogorithm is achieved?

3.a)
Compare GS and NR methods with reference to load flow problem bringing out their advantages and disadvantages.

b)
Classify various types of buses in a power system for load flow studies.  Justify the classification.

4.
Consider that for a given network Z bus has been formulated up to a certain stage, now explain the z bus building algorithm for the following modifications.

(i) A new branch is connected between the oldbus to the reference bus

(ii) A new branch is connected between two old busses

(iii) A new branch is connected between two new buses

5.a)
Briefly explain fault level of a bus; hence justify infinite bus as a constant voltage source.

   b)
Two motors each of 1 MVA at 440 volts with 0.1 p.u transient reactance are connected in parallel.  The motors are fed over a short line of reactance 0.05 ohm.  This line in supplied from a large system whose short concuit MVA is 8. on 440 voltes rating.  If a three phase short circuit occurs at the terminals  of motors calculate the short circuit current fed in to the fault

6.
The bus Impedance matrix for a four bus system with values in p.u is given as 



J 0.09

J 0.05

J 0.07

J 0.07


Z  bus  = 
J 0.05

J 0.09

J 0.07

J 0.07




J 0.07

J 0.07

J 0.13

J 0.07


J 0.07

J 0.07

J 0.07

J 0.13
 









 Contd:2
Code No:410203



-2-

Set No:1

The prefault condition on no load V10 = V20 = V30 = V40 = 1 p.u.  For a 3 phase solid fault on bus 4 obtain the post fault bus voltages in p.u

7.a)
A 25 MVA: 13.2 KV alternator with solidly grounded neutral has a sub transient reactance of 0.25 p.u.  The negative and zero sequence reactance are 0.35 p.u and 0.1 p.u respectively.  A single line to ground fault occurs at the terminals  of unloaded alternator.  Determine the fault current.

   b)
Explain the equal area criterion, how this is useful in obtaining stability limit.

8.
Briefly explain the following;

a) Slack bus and PQ bus

b) Multimachine stability

c) Critical clearing angle

d) Z bus
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1.a)
Explain clearly the classification of buses in load flow problem.

   b)
Derive static load flow equations.

2.a)
Explain  clearly with a flow chart the computational procedure for a loadflow solution using Decompled Newton method.

   b)
Mention the advantages of the DLF as compared to NR method.

3.a)
Explain with a flow chart the computational procedure for load flow solution using  Gamss – seidel method.

   b)
What is acceleration factor?  Where it is used.

4.
Consider that for a given network Z bus has been formulated up to a certain stage, now explain the Z bus building Algorithm for the following modifications.

(i) A new branch is added from a new bus to the reference.

(ii) A new branch is  added from a new bus to an old bus

5.a)
For a three phase symmetrical fault on a balanced power system using matrix notation derive the expression for 

(i) Current expression for (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.
The bus impedance matrix of a four-bus network with values in p.u is given as 





0.15
0.08
0.04
0.07




0.08
0.15
0.06
0.09


Z bus = j




0.04
0.05
0.13
0.05




0.07
0.09
0.05
0.12
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Generators are connected to buses 1 and 2 and their sub-transient reactance were included in Z bus.   If pre fault current is neglected find sub  transient current in p.u for a 3 phase fault on bus 4.  Assume the  voltage at the fault is 1.0 p.u  before the fault.

7.a)
An alternator having the following sequence impedances was subjected to a line to line fault on Y and B phases.  Find the fault current and line to neutral voltage of R-phase; Z1 = 0+J 1.5; Z2 = 0.15 + J3 and Z3 = 0+J1.5 (
   b)
Discuss the various factors that affects the transient stability of a power system.

8.
Briefly explain the following

a) Multimachine stability

b) Acceleration factor in load flow study

c) Swing curve

d) Fault level.
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1. The data for 2-bus system is given below.



SG1 = Unknown,   SD1 = Unknown

                  V1   = 1.0 |0o  p.u,   S1  = To be determined

                   SG2 = 0.25 +jQG2  SD2 =  1+j0.5 p.u

                   The two buses are connected by a transmission line of p.u reactance 

                   Of 0.5 p.u.  Find Q2 and |_V2.  Neglect shunt susceptance of the tie 


 Line.  Assume | V2| = 1.0 perform two iterations using G.S method.

2.
(a)
Explain about the data required for power flow studies.


(b)
Describe the Newton- Raptson method for the solutions of power flow   

                  equations  in power systems.

3.

Derive fast – Decoupled power flow analysis algorithm and give steps for 



implementation of this algorithm.

4.

Explain in detail, how the state estimation is done in solving power flow
   

                  analysis  problem.  Also define the state variables.

5.
(a)
State and justify the assumptions made in three phase symmetrical fault



analysis.


(b)
A 25 MVA 11 KV generator with Xd “ = 20% is connected through a 

transformer  transmission line and a transformer at the receiving end to a load bus.  The bus supplies three identical motors  each with xd” = 25% on a base of 8 MVA 6.6 KV.  The three phase rating of the step up transformer is 25 MVA 11/66 KV with a  leakage reactance of 10%.  The step down transformer is rated 25 Mva 66/6.6 kv with a leakage reactance of 10% The  bus voltage at the motors is 6.6 Kv.  If a three phase fault occurs at the terminal of one of the motors calculate.

(i) Sub transient current in the fault

(ii) Sub transient current in the breakers that connects this motors to the load bus.
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     6.
(a)       With a suitable diagram explain the phase shift in star – delta transformers.

      (b)       Two 11 kV 20 MVA three phase star connected generators operate in 

parallel.  The positive and negative reactance of each machine is 18 % and 15 % respectively.  Neutral of one generator is solidly earthed while 

that of another is isolated.  For a Line – Line fault at the machine terminals

compute the fault current and voltage of the healthy phase.  The machine

are on no load before the fault occurs.

7.  (a)
Clearly explain what you understand  by  stability.  Distinguish between

                    steady state and Transient stability.

(b) Derive the equal area criterion of stability and explain  clearly how you 

Can determine the stability limit of a synchronous motar when there is a sudden change in the mechanical load on the motar.

8. Clearly explain, the mathematical equations and solution techniques  

                      employed for a multimachine  stability analysis.   
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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)
 Draw flow chart for load flow solutions by Gauss- Siedel iterative method

                          using Y bus.

(b) Describe Newton Raphson (N.R) method in polar co ordinates.

3.
(a) 
Briefly compare Newton Raphson method and Fast Decoupled method of



solving power flow problem.

(b) Justify the assumptions made in Newton Rapshon method to arrive at

Decoupled method.

4.                     The bus admittance matrix of a sample Power system is

(1)
       (2)
          (3)



     (1) [ -5=j30       1-j10       4-j20    ] 

                           

                YBus      (2) [ 1 – j10     -5 = j30    1-j10    ]

                             (3) [ 4-j20        1-j104     -5+j308 ]



Bus data are

	Bus No.
	 Type
	     PG
	   QG
	      PL
	     QL

	  1.
	P-V
	2.9034
	-
	-
	-

	  2.
	P-Q
	-
	-
	4.0089
	1.7915

	  3.
	Slack
	-
	-
	-
	-




The latest solution is



          V1  = 1.05     /4.696o 
                                  V2  = 0.9338   /-8.8 o

                                           V3   = 1.0         / 0o
                         Determine the load flow equation to be solved for voltage correction 

                         using Decoupled method
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5.a)
Briefly explain the importance of three phase symmetrical fault analysis of a power system.  State the reasons for charge of fault current with time and its effect on breaker capacity.

b)    Three 6.6 Kv generators A,B and C of rating 40,50 and 25 Mva capacity   

         Respectively are connected to a common bus bar.  A current limiting Reactor of   

         12% is connected between each generator and the common bus.  Each generator  

          has a leakage reactance of 10% based on its rating.

          The generators are developing rated voltage on no load.  If a Symmetrical  

    three phase fault occurs at the terminals of machine, calculate maximum MVA of 

    the breaker at the fault point.  Choose 50 MVA.

6. 6.          A three phase are connected synchronous generator with a grounded neutral is 

7.              operating on no load at rated voltage.  With the usual notation develop the  

8.              necessary algorithm for computing fault current and voltages of the healthy  

9.              phases following

a)
A single line to ground fault


b)
Line-line fault at the machine terminals.

7.a)
What do you understand by stability limit, steady state stability limit, Transient stability limit.

   b)
Distinguish between steady state stability and Dynamic stability.

   c)
What do  you understand by critical cleaning time and Critical cleaning angle.  Derive the expression for critical cleaning angle for a synchronous machine connected to infinite bus system when a 3 phase fault occurs and it is cleared by opening of circuit breakers.

8.a)
Clearly explain, how do you solve the swing equation using Renge kutta method with relevant steps for Transient stability analysis.

b)
Clearly explain alternate cycle method of solutions for assessment of Transient stability.
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