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MODELLING OF POWER SYSTEM COMPONENTS

(Electrical and Electronics Engineering)

Time: 3 Hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

---

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
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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.
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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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