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Code No.: 320203

III-B.Tech. II Semester Examination April 2003

MODELLING OF POWER SYSTEM COMPONENTS

(Electrical and Electronics Engineering)

Time: 3 hours






Max. Marks.80

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)








[image: image13.wmf]L1

1uH


2.a)

Deduce an expression for the formation of Y Bus using singular transformation y 


YBus=AtyA where y is the primitive admittance matrix.
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   b)  
Derive the expression for Bus admittance and impedance matrices by singular 

 transformation.

3.a)
Starting from Zbus for a partial network, describe step-by-step how you will obtain the Zbus for the modified network when a new line is to be added between two buses of the existing network.




                    

   b) 
What are the advantages of Zbus building algorithm?  Explain what is primitive network, primitive admittance matrix and primitive impedance matrix.  Explain by giving an example.
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4.a)
Explain representation of an element in admittance form and impedance form. 

   b) 
For the system shown below, form YBus. 
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5.
Develop the expressions for formation of ZBUS in three phase network representation for the element which is added between an existing bus and a bus being created.









6.
Clearly explain how a synchronous generator is modeled for steady state analysis.  Draw the phasor diagram and obtain the power angle equation for a non salient pole synchronous generator connected to an infinite bus.  Sketch the power angle curve.


7.a)
Explain the functions of various blocks of automatic load frequency control problems.










   b) 
Explain the turbine model and hence discuss transfer functions of reheat and non-reheat models.


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

What does basic loop incidence matrix C represent? What are the entries of this matrix and how are they determined?







   b) 
Explain briefly about Augmented loop incidence matrix C^.




   c) 
Obtain oriented connected graph for the given power network shown below. Hence obtain the C and C ^.
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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:
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3.a)
Derive an expression for adding a link to a network with mutual inductance. 


   b) 
Derive an expression for adding a branch element between 2 busses in the ZBus building algorithm.
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4.a)
Explain the modifications necessary in the ZBus when a mutually coupled element is removed or its impedance is changed.




   b) 
For the system shown in figure, obtain YBus by direct inspection method. Take bus(1) as references. The element impedances are indicated in p.u. 


5.
Develop the expressions for formation of three phase ZBUS for the element which is added between two existing buses in a partial network.

6.
Clearly explain how a synchronous generator connected to infinite bus through a reactance can be modeled for transient analysis.  Draw the phasor diagram and derive the necessary equations, when saliency is neglected and constant flux linkages.

7.a)
Explain the turbine speed governing mechanism and hence derive the transfer function of speed governing system.







   b) 
Explain what is meant by Cross-coupling between control loops.


8.
Explain the characteristics of an excitation system and develop a transfer function of first order for the same.
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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.
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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.
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). 









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

3.
Describe the procedure of modification of Zbus by adding mutually coupled 
branch from existing bus (p) to new bus (q) and by removing the same from 
existing bus (p) and (k).
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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 admittance form.









   b) 
For a rotating element, find the sequence impedance matrix from phase impedance matrix using symmetrical component transformation matrix.     

   c) 
Find 
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6.
Clearly explain what do you understand by constant impedance, constant current 
and constant MVA modeling of loads.  Sketch their P-V characteristics.

7.a)
Explain the complete block diagram of load frequency control problem of cus isolated power system.








   b) 
Two generators are supplying power to a system.  Their ratings are 50 and 
500Mw respectively.  The frequency is 50Hz and each generator is half loaded.  
The system load is increased by 110Mw and as a result frequency drops to 
59.5Hz. What must be the individual regulations if two generators should 
increase their turbine powers in properties to their ratings?  Also 
express 
the regulation in p.u.Hz and p.u.Mw.


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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