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1.a)
Define the following terms with suitable example: Basic

(i) tree  (ii) branches (iii) Jinks (iv) co-tree (v) loop





b)
Write the relation among the number of nodes, number of branches, number of Jinks and number of elements.







c)
For the graph given in figure below, draw the tree and the corresponding co-tree. Choose a tree of your choice, and hence write the cutest schedule.





[image: image1.png]



2.a)
Derive the expression for bus admittance matrix YBus in terms of primitive admittance matrix and bus incidence matrix.

   b)
Find the Y Bus using singular transformation for the system shown in figure below:






[image: image2.png]




and Y = dia [ Y10 Y20 Y30 Y40 Y34 Y23 Y12 Y24 Y13]

3.
Modify the impedance matrix for a network connecting following impedances to include the addition of Zb = 0.25 pu connected between buses 1 and 4 so that it couples through mutual impedance j0.15 pu to the branch impedance already connected between buses 1 and 2.

Impedances of network are : X10=X30=j1.25, X12=j0.25, X23=j0.4, X24=j0.125, X43=j0.2  where ‘0’ is a reference node.  All impedances are in pu.
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4.a)
Using singular transformation, prove that 
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   b)
Form YBus using singular transformation for the network shown. 


5.a)
Obtain the tie-set schedule in three phase representation for the following power system network’s.
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   b)
Develop the primitive network three phase representation of elements in impedance and admittance forms.







6.a)
Derive the electromagnetic equations for modeling of induction motor.


b)
What are the basic types of loads.  Draw their characteristics and explain how they are represented in load modeling. 







7.a)
With the help of a neat sketch, explain operation of various components of a fly ball speed Governer system.

   b)
Explain the model of speed Governer system and represent as a block diagram and obtain transfer function of the model.

8.
Explain the functions of an excitation and develop the block diagram for voltage regulator scheme.  Develop the transfer function model of each block.
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1.a)
Explain the following terms.


(i) Basic loops    (ii) cut-set      (iii) basic cut-set      (iv) loop

by taking an oriented connected graph. What is the relation between basic loop and link and basic-cut-set and the number of basic cut-sets and the number of branches.

b)
Show the basic loops and the basic cut sets of the graph shown below and verify the relation asked in (a).  (Take 1 -2 -3 -4 as tree)
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2.a)
Prove that when there is no mutual coupling the diagonal and off-diagonal elements of the admittance YBus can be computed from




Yii = ∑ Yij
        
         
         j



and Yij = -Yij

where Yij is the sum of the admittance of all the lines connecting buses i and j.

b)
Consider the linear graph shown below, which represents a 3-bus transmission system with all the shunt admittance lumped together. Each line has a series impedance of (0.02 + J0.08) and half line charging admittance of J0.02,



(i) Compute YBus by inspection



(ii) Compute ZBus analytically



(iii) Verify ZBus YBusT = U

  
[image: image6.png]3)





Contd……2.

Code No: NR-320203



:: 2 ::



Set No:2

3.a)
Three bus system having reference node ‘4’, comprises the line impedances in pu as follows:

Z14 = j1.0, Z12 = j0.2, Z24 = j1.25, Z23 = j0.05.  Find Zbus for the system by the Zbus building algorithm.






      

b)
What are the features and merits of admittance matrix over the impedance matrix in solving the power system problems?



         

4.a)
Explain representation of an element in admittance form and impedance form. 

   b)
For the system shown below, form YBus. 






5.a)
Develop the expressions for performance equation in three phase representation for balanced and unbalanced excitations.






   b)
Obtain the basic cutest incidence matrix in three phase representation of a power system network whose graphics:
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Choose 3, 4, 5 as elements of spanning tree.

6.a)
Obtain the typical load characteristics of an induction motor load using approximate equivalent circuit of the induction motor.



b)
Sketch the typical slip-voltage characteristic of an induction motor with constant Mechanical load and derive the value of critical slip.

7.a)
Explain the turbine model and represent as a block diagram and obtain transfer function of the models.

   b)
Explain the mathematical model of a Generation-Load model and hence derive the transfer function.

8.
Explain the functional blocks of Automatic voltage regulator.
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1.a)
What is the element node incidence matrix Ã? And what are the elements of this


matrix? What is the dimensions of this matrix Ã?



   b)
What is bus-incidence matrix A? and what is the dimensions of this matrix?

   c)
For the graph shown below, write down A and Ã matrices. 



(Take 1-2-3-4 as tree)
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2.a) 
Derive the expression for the loop impedance Zloop using singular transformation in 
terms of primitive impedance matrix Z and the basic loop incidence matrix C.

   b)
Derive an expression for Zloop for the oriented graph shown below





[image: image9.png]



3.a)
Describe the algorithm for formation of bus impedance matrix for addition of a branch.








       

   b)
Describe the algorithm for formation of bus impedance matrix for addition of a link.


4.a)
What is primitive network?




   b)
For the following network, write the network matrix YBus by singular transformation. The impedances are given in figure are in p.u. 
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5.a)
For the power system network shown obtain bus incidence matrix in three phase representation.
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b)
Find the sequence impedance matrix of ms element whose phase component impedance matrix is:
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Derive the formula used.







6.a)
What is a “Composite load”?  Develop a mathematical model for such a load and sketches the static characteristics of a composite load.


b)
Derive the swing equation of a synchronous machine connected to infinite bus.  State assumptions made if any.






7a)
Give a complete block diagram representation of Load-frequency control of an isolated power system?  Explain various time constants in the block diagram?

   b)
Derive the swing equation.

8.
Explain the characteristics of an excitation system and develop a transfer function of first order for the same.
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1.a)
The rows of the bus incidence matrix A are arranged according to a particular tree and the matrix A is partitioned into sub matrices Ab of dimension bx( n-l) and A1 of dimensions lx(n-l) , where the rows of Ab correspond to branches and rows of A1 correspond to links. Show the above partitions for the matrix A, for the following sample network. Also form the element node incidence matrix Ã.   





[image: image12.png]



b)
For the oriented connected graph obtain the Bus incidence matrix A, Branch path incidence matrix K and basic cut-set matrix B.








[image: image13.png]



2.a)
Deduce an expression for the formation of Y Bus using singular transformation y 

YBus=AtyA where y is the primitive admittance matrix.





[image: image14.png]



b)
Derive the expression for Bus admittance and impedance matrices by singular transformation.

3.
How do you modify Zbus by adding mutually coupled Zb between existing bus (p) to new bus (q)?  Describe the algorithm by giving suitable example.
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4.
Figure shows the one line diagram of a 4-bus system. Impedances in p.u. are indicated in the figure. 






a) Find YBus assuming that the line shown dotted is not connected 

b)
What modifications need to be carried out in YBus if the line shown dotted is connected. 





5.a)
Explain the primitive network three phase representation of a component in impedance form.





   b)
Show that for a stationary element, the phase impedances matrix of a component is diagonalised using symmetrical component transformation.   

   c)
Define the bus incidence matrix of a Power system network whose graph is shown in fig.
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6.a)
Define characteristic load parameters and give their typical values for common load types.  Obtain the characteristic load parameters of a composite load at a particular bus in a power system.







b)
Derive the relation between the inertia constant H and angular momentum M.  State the units for H & M.  






 

7.a)
Derive the small signal transfer function o Generator – governer model.  Explain various time constants in it and their significance.

    b)
How a steam turbine can be modeled using an approximate linear model.

8.
Describe the various blocks of IEEE Type-1 excitation system and develop the mathematical model of the system.
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