Code No: 410203

IV B.Tech. I-Semester Regular Examinations, November-2004

COMPUTER METHODS IN POWER SYSTEMS

(Electrical and Electronics Engineering)

Time: 3 hours






    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.
The load flow data for the power system shown in figure is given in the following tables:
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	Bus code p-q
	Impedance zpq

	1-2

1-3

2-3


	          0.08+j0.24    

          0.02+j0.06

          0.06+j0.18








Generation

         Load


	Bus code
	Assumed bus voltage
	Megawatts
	Megavars
	Megawatts
	Megavars

	1

2

3
	   1.05+j0 

   1.0+j0

   1.0+j0
	0

20

0
	0

0

0
	0

50

60
	0

20

25




The voltage magnitude at bus 2 is to be maintained at 1.03 p.u.  The maximum and minimum reactive power limits of the generator at bus 2 are 35 and 0 megavars respectively.  With bus 1 as slack bus, obtain voltage at bus 3 using G.S. method after first iteration.

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.
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3.a)
Explain in detail, how the state estimation is done in solving power flow analysis problem. Also define the state variables. 




   b)
Write a detailed note on static estimation of power systems. 


4.
Three 6.6 KV, 3 phase, 10 MVA alternators are connected to a common bus. Each alternator has a positive sequence reactance of 0.15 p.u. The negative and zero sequence reactances are 75% and 30% of positive sequence reactance. A single line to ground fault occurs on the bus. Find the fault current if  a) All the alternator neutrals are solidly grounded.       b) One alternator neutral is solidly grounded and the other two neutrals are isolated. c)  One alternator neutral is grounded through 0.3 ohm resistance and the other two neutrals are isolated.




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.  

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.a)
Describe the stability analysis of a multi machine power system.

   b)
Explain any one method of solving.
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1.
The load flow data for the system shown in figure given below in the following tables.
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	Bus code p-q
	Impedance zpq

	1-2

1-3

2-3


	 0.+j0.05    p.u

          0+j0.1

          0.+j 0.05





Generation


       Load



	Bus code
	Assumed bus voltage
	Megawatts
	Megavars
	Megawatts
	Megawars

	1

2

3
	1.03+j0 p.u

   1.00+j0.0

   1.00+j0.0
	0

50

0
	0

-

0
	0

20

20
	0

10

20





The voltage magnitude at bus 2 is to be held at 1.0 p.u. The maximum and minimum reactive power limits at bus2 are 50 and -10 Megavars, respectively. With bus 1 as the slack, use G.S. method and Y bus to obtain a load flow solution upto one iteration.

2.
Draw and explain the flow chart for N-R method of load flow solution in rectangular form with necessary Equations.
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3.a)
Write a detailed note on tracking state estimation of power systems.

b)
What are the difficulties encounted in state estimation and explain how these difficulties are overcome? 

4.a)
A generator with grounded neutral has sequence impedances of Z1, Z2 and Zo and generated emf E. If a single line to ground fault occurs on terminals of phase “A”, Find Vb, Vc. Assume Zf = 0.    

   b)
Write short notes on zero sequence networks for two winding transformers.

5.
Give a step by step procedure of analyzing a L-G fault on a power system by bus impedance matrix method and explain.  





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)
Derive and explain the equal area criterion for stability analysis of a power system.



   b)
Discuss why










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


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

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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1.
A four bus power system is shown in figure given below:

[image: image3.png]






a) Find the bus incidence matrix A for the four bus system shown in the figure.  Take ground as reference. The reactances of generators are .2 p.u.



(b) Find also the primitive admittance matrix for the system.  It is given that all the lines are characterized by a series impedance of 0.1 + j 0.7 ohm/km and a shunt admittance of j0.35 x 10-5 m mhos/km.  





2.
Consider the single line diagram of a Power system shown in fig.  Take bus 1 as slack bus and the YBUS matrix is given below:



YBUS = 
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Scheduled generation and loads are as follows:

	Bus No.
	Generation
	Load
	Assumed Bus

Voltages

	
	MW
	MVAR
	MW
	MVAR
	

	1
	0
	0
	0
	0
	1.04+j0.0

	2
	0
	0
	250
	150
	1.0+j0.0

	3
	100
	70
	50
	20
	1.0+j0.0



Using Newton-Raphson method, obtain the bus voltages at the end of 1st iteration.
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3.a)
Compare in detail, the D.C and A.C load flow method. 



b)
Among the various methods of solving power system equation discuss the various factors upon which a particular method is selected for our approach. 

4.a)
Show that positive and negative sequence currents are equal in magnitude but out of phase by 180o in a line to line fault. Draw a diagram showing interconnection of sequence networks for this type of fault. 

b)
A 3 phase 37.5 MVA, 33 KV alternator having X1 = 0.18p.u., X2 = 0.12p.u., and Xo = 0.1p.u., based on its rating is connected to a 33 KV overhead line having X1 = 6.3 ohms, X2 = 6.3 ohms and Xo = 12.6 ohms per phase. A line to ground fault occurs at the remote end of the line. The alternator neutral is solidly grounded. Calculate fault current. 

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 


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.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.
Consider the 3-bus system shown in figure. The p.u. line reactances are indicated on the figure; the line resistances are negligible.  The magnitude of all the 3-bus voltages are specified to be 1.0 p.u.  The bus powers are specified in the following table.
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	Bus
	real

demand
	reactive

demand
	Real

generation
	Reactive

generation

	1

2

3


	PD1 = 1.0

PD2 = 0

PD3 = 0


	QD1=0.6

QD2=0

QD3=1.0


	PG1=?

PG2=1.4

PG3=0


	QG1(unspecified)

QG2(unspecified)

QG3(unspecified)




Carry out the load flow solution using G.S. method upto one iteration, taking Bus 1 as slack bus.



2.
Using data given below, obtain V3 using  N.R. method after first iteration.
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	Bus code p-q
	Impedance zpq

	1-2

1-3

2-3


	0.08+j0.24    p.u

          0.02+j0.06

          0.06+j0.18
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Generation                             Load

	Bus code
	Assumed bus voltage
	Megawatts
	Megavars
	Megawatts
	Megawars

	1

2

3
	1.05+j0 p.u

   1.0+j0

   1.0+j0
	0

20

0
	0

0

0
	0

50

60
	0

20

25




3.
Develop the equations for determining the elements of the H and L matrices in fast Decoupled method from basics.  State the assumptions that are made for faster convergence.


4.a)
A generating station A has a short circuit capacity of 1000 MVA. Another station B has a short circuit capacity of 650 MVA. They are operating at 11KV. Find the short circuit MVA. If they are interconnected by a cable of 0.5 ohm reactance per phase.

b)
In what respect the fault calculations for an alternator terminals are different from the fault calculations for a fault in a power system network. 

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 be 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)
What is swing curve? Explain its significance and applications.



   b)
What is equal area criterion? Explain its significance and applications. 


   c)
Discuss the limitations of equal area criterion of methods of stability study. 


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

   b)
Write the state variable formulation of swing equations.
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