Code No.:320256

III-B.Tech. II Semester Supplementary Examinations December 2002/January 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
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1.
Define the incidence matrices 
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 and verify the following relations for the network shown in fig.1.  Take 1 as ground bus
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fig.1

2.
Compute the bus admittance matrix for the power system shown in fig.2, (i) by direct inspection method  (ii) using singular transformation matrix.  Derive formulae used.
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fig.2

3.a)
Develop the equations for modifying the elements of a bus impedance matrix when it is coupled to other elements in the network, adding the element not creating a new bus.

b)
Determine the bus impedance matrix for the system shown in fig.3 by adding element by element.  Take bus 1 as reference bus.
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fig.3
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4.a)
Derive the expression for elements of modified bus impedance matrix when a mutually coupled element is to be removed.

   b)
The ZBus matrix of a power system network is given by:





    1

   2

  4




1
j 5/16

j 1/8

j 1/12


     ZBus
=
2
j 1/8

j 1/4

j 1/6




4
j 1/12

j 1/6

j 5/6



choosing bus 3 as reference bus, the network is shown in fig.4  Modify the elements of ZBus matrix by removing the line between the buses 3 and 4.
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fig.4

5.a)
Show that although phase component primitive impedance matrix is not symmetric, the symmetrical component transformation matrix decouples the sequence impedances for stationary and rotating elements.

b)
Derive the necessary expressions for building up algorithm of a three phase bus impedance matrix when the added element is a branch.

6.a)
Distinguish between various types of load modeling with respect to constant power, current and impedance loading aspects.

   b)
A substation has the following loads:


Residential commercial load  P1=0.561 V1.36  (p.u. active power)


Industrial load P2=0.377 V0.26  (p.u. active power)


Agricultural load P3=0.062 V0.36 (p.u. active power)


Find the P-V characteristics in the exponential form of the combined three loads.

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

   b)
Explain the fundamental characteristics of an excitation system.

8.a)
Write short notes on:


i) Types of frames of references and their performance equations.


ii) Transformer modeling of off-nominal ratio setting.


iii) Three phase primitive network elements representation is impedance form.
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