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Code No.: 320256
III-B.Tech. II Semester Examination April 2003

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.

For the network shown in figure below, draw its graph and mark a tree. How many trees will this graph have? Mark the basic cut sets and basic loops and form the bus incidence matrix A, Branch path incidence matrix K and also the basic loop incidence matrix.






[image: image4.wmf]L1

1uH


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: image2.png]3)





Contd…….2

Code No:320256



-2-




OR
3.
Describe the procedure of modification of Zbus by adding and removing the 
coupled branch from existing bys (p) to new bus (q) and from existing bus (p) to 
reference.

4.
Discuss the pie () – mathematical modeling of off-nominal tap ratio transformer of figures (1) and (2). 
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5.a)
Explain how the impedance matrices of station any and rotating elements are represented in a three phase system.






   b) 
Show that the sequence impedance matrices obtained for the above, are 
diagonalised.  Derive the formula used.

6.a)
Clearly explain what you understand by static and dynamic characteristics of a load element.








 

   b)
Sketch the load characteristics of a typical (i) lighting load  (ii) heating load.


7.a)
Develop the mathematical model of hydraulic value actuator in load frequency control problems.









   b) 
Two generators rated 200Mw and 400Mw are operating in parallel.  The droop 
characteristics of their governors are 4% and 6% respectively from no-load to 
full-load.  Assuming that the generators are operating at 50Hz, how will a load of 
500Mw be shared between them.

8.
Explain the functional blocks of Automatic voltage regulator.

- - -
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Figure (2)
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