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    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1. a)
What is an incremental fuel cost? How is it used in thermal plant operation?

    b)
Name the components of production cost and explain.

2. a)
Explain with diagram the physical interpretation of co-ordination equation.

b)
Give various uses of general loss formula and state the assumptions made for calculating Bmn coefficients.

3. a)
What do you mean by unit commitment problem and discuss various constraints related to UCP.

    b)
Discuss in detail, the dynamic programming approach for the solution of UCP.

4.
Discuss optimal power flow procedures with its inequality constraints, and how to handle dependent variables with penalty function.

5. a)
With a neat  block diagram explain load frequency control with economic dispatch control.                                                                                                                

   b)
Briefly explain control area concept and control area error. 

6.
Give a typical block diagram for a two-area system inter connected by a tie line and explain each block. Also deduce relations to determine the frequency of oscillations of tie line power and static frequency drop. List out assumptions made.

7. a)
Explain about the losses occurred due to VAR flow in power systems.

    b)
Explain how the generators are acted as VAR sources in a power network.

8.
What is load compensation? Discuss its objectives in power system.
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1.
Explain the problem of scheduling hydro – thermal power plants. What are the constraints in the problem? 

2.
The incremental fuel costs for two plants are given by 


[image: image1.wmf]30

15

.

0

1

1

1

+

=

p

dp

dc

;

[image: image2.wmf]28

17

.

0

2

2

2

+

=

p

dp

dc

 

Where C is in 
[image: image3.wmf]Hr

Rs

/

.

 and P is in MW.  If both units operate at all time and maximum and minimum load on each unit are 100 MW and 20 MW respectively. Determine the economic operating schedule of the plant for loads of 40 MW,     120 MW and 180 MW.

3.
Discuss the Dynamic programming method to solve Unit commitment problem in power systems.

4.
Discuss optimal power flow problems with and without inequality constraints. How are these problems solved?

5. a)
Write notes on:

i) 
Control area concept.   

ii) 
Area control error.                      

   b)
Explain proportional plus integral control for load frequency control for a single             area system.  

6. a)
Draw the block diagram of load frequency control of 2-area control systems with gain blocks.

    b) 
What is area control error? What are the control strategies?

7.
A long transmission line has the constants A = 0.97 1 (2(, B = 84 (75( find the additional reactive power requirement at the receiving end to meet a load of        63 MW at 0.8 p.f. lagging, when both the sending end and receiving and voltages are to be maintained at 132 kV.

8.
Explain reason for variations of voltages in power systems and explain any one method to improve voltage profile.
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1.a)
Explain how the incremental production cost of  a thermal power station can be 
determined.











b)
Explain the various factors to be considered in allocating generation to different power stations for optimum operation.

2.
The fuel costs of two plants are given by 





         
C1 = 0.03 P12 + 30 P1 + 90   







             
C2 = 0.05 P22 + 25 P2 + 75  


Where C is in Rs./Hr & P is in Mw. The loss coefficients of the system are given by B11=0.005, B12 =-0.0012, B22 =0.002. If the load to be met is 200Mw, determine the economic operating schedule and the corresponding cost of generation.

3.
Using dynamic programming method, how do you find the most economical combination of the units to meet a particular load demand?

4.
Give the computational procedure for optimal power flow with out inequality constraints.

5. a)
With a first order approximation explain the dynamic response of an isolated area 

            for load frequency control.                                                                                 

    b)
Two generators rated 300 MW and 400 MW are operating in parallel. The droop            characteristics of their governors are 4% and 6% respectively from no load to full load.  The speed changers of the governors are set so that a load of 400 MW is           shared among the generators at 50 Hz in the ratio of their ratings.  What are the no load frequencies of the generators. 

6. a)
Explain load frequency control problem.

b) Derive an expression for steady-state change of frequency and tie-line power     transfer of a two-area power system.

7.
Two substations are connected by two lines in parallel with negligible impedance, but each containing a tap-charging transformer of reactance 0.18 p.u. on the basis of its rating of 200 MVA.  Find the net absorption of reactive power when the transformer, taps are set to 1:1.1 and 1:0.9 respectively.  Assume p.u., voltages to be equal at the two ends and at sub-station.

8.
Explain clearly what do you mean by compensation of line and discuss briefly different methods of compensation.
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1.
Explain in detail the terms production costs, total efficiency, incremental efficiency and incremental rates with respect to Thermal power plant.

2. a)
A power system consists of two 100 MW units whose input cost data are represented by equations below:

      
C1 = 0.04 P12 + 22 P1 + 800 Rupees/hour

C2 = 0.045 P22 + 15 P2 + 1000 Rupees/hour

If total received power PR = 150 MW, determine the load sharing between units for most economic operation.

     b)
Write the assumptions involved in deriving a loss formula coefficients.

3.
What is meant by unit commitment problem? Discuss a method for solving the same.

4.
Write short notes on:

a) In equality constraints

b) Penalty function.

5. a) 
With a  neat block diagram explain the load frequency control for a single area        system.                                                                                                            

b)
Two generators rated 250 MW and 500 MW are operating in parallel. The droop  characteristics are 4% and 6% respectively.  Assuming that the generators are operating at 50 Hz at no load, how would a load of 750 MW be shared.  What is the system frequency? Assume free governor action.          

6. a)
What is load frequency control problem? Why is it essential to maintain constant frequency in an inter-connected power system?

   b)
Explain the power frequency characteristics of an inter-connected power system?

7. a)
Write short notes on compensated and uncompensated transmission lines.

    b) 
Explain briefly about the shunt and series compensation of transmission systems.

8.
Explain the operations of synchronous condenser and mention its applications in power systems and derive the expression for capacity of the synchronous condenser.
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