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        Max. Marks: 70

    Answer any FIVE questions

All questions carry equal marks
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1.a)
Derive the conditions to be satisfied for economic operation of a loss less power system.

b) 150 MW, 220 MW  and 220 MW  are the ratings of three units located in a   thermal power station. Their respective incremental costs are given by the following equations:

dc1


----
=  Rs(0.11p + 12)

dp1

      1

dc3
----
=  Rs(0.1p + 13)

dp3

      3

dc2

----
=  Rs(0.095p + 14)

dp2

        2

Where P1, P2 and P3 are the loads in MW. Determine the economical load allocation between the three units, when the total load on the station is (i) 350 MW  (ii) 500 MW.

2.a)
Derive an expression for the hourly loss in economy  due to error in the representation of input data.

b) The incremental fuel costs for two plants are given by 

dc1

----
=   0.1p  +20 Rs./Mw - Hr

dp1

1      
dc2

----
=   0.15p  +22.5 Rs./Mw - Hr

dp2

  2      
The system is operating at the optimum condition with p1 = p2 = 100 MW and (p1/(p2 = 0.2. Find the penalty factor of plant 1 and the incremental cost of received power.
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3.
Develop load flow equations suitable for solutions by Gauss-Seidel method using nodal admittance approach.

4.
Discuss  the Dynamic programming method to solve Unit commitment problem in power systems.

5.a)
Derive the model of a speed governing system and represent it by a block diagram.

   b)
A 100 Mva synchronous generator operates on full load at a frequency of 50 Hz. The load is suddenly reduced to 50 Mw. Due to time lag in the governor system, the steam valve begins to close after 0.4 secs. Determine the change in frequency that occurs in this time. Given H=5 Kw-s/Kva of generator capacity.

6.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.

7.
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.

8.a)
Discuss in detail about the generation and absorption of reactive power system components.

b) A load of (15 + j10) MVA is supplied with power from the busbars of a power plant via a three phase 110 kV line, 100 km lagging. The transmission line is represented by (-model and has the following parameters.

R=26.4 ohms, X = 33.9 ohms, B = 219 x 10-9 ohm.

Voltage across the power plant bus bars V1 = 116 kV.  Find the power consumed from the power plant bus bars.
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