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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.

- x -
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1.
The equations of the input costs of three power plants operating in conjunction and supply power to a system network are obtained as follows:



C1 = 0.06P12 + 15 P1  + 150 Rupees/ hour



C2 = 0.08P22 + 13 P2  + 180 Rupees/ hour



C3 = 0.10P32 + 10 P3  + 200 Rupees/ hour

The incremental loss-rates of the network with respect to the plants 1,2 and 3 are 0.06, 0.09 and 0.10 per mW of generation, respectively. Determine the most economical share of a total load of 120 mW which each of the plants would take up for minimum input cost of received power is Rupees per mWH.

2.a)
The incremental costs for two generating plants are 



IC1 = 0.1 P1 + 20 Rupees/MW hour



IC2= 0.1 P2+  15 Rupees/MW hour

Where P1 and P2 are in MW. The loss coefficients (Bmn) expressed in MW-1 unit are B11 = 0.001, B22 = 0.0024, B12 = B21 = - 0.0005. Compute the economical generation scheduling corresponding  to the Lagrangian multiplier ( = 25 Rs. / MW hr and the Corresponding system load that can be met with. If the total load is 150 MW, taking  5% change in the value of (, what should be the value of ( in the next iteration?

b) What are the assumptions made in deriving the loss coefficients ? 

3.

Develop load flow equation suitable for solutions by Newton – Raphson method 
using nodal admittance approach.

4.
Discuss optimal power flow problems with and without inequality constraints. How are these problems solved?
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5.a)
With a neat diagram, explain briefly different parts of a turbine speed governing system.

b)
Two generators rated 200 Mw and  400 Mw are operating in parallel. The droop characteristics of their governors are 4% and 5%  respectively from no load to full load. The speed changers are so set that the generators operate at 50 Hz  sharing the load of 600 Mw in the ratio of their ratings. If the load reduces to 400 Mw, how will it be shared among the generators and what will the system frequency be? Assume free governor operation. The speed changers of the governors are reset so that the load of 400 Mw is shared among the generators fat 50 Hz in the ratio of their ratings. What are the no load frequencies of the generators?

6.a)
With 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 fare 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?

7.a)
Explain tie line bias control of two-area power system.

b) For two-area frequency control employing integral of area control error, obtain an expression for steady values of change in frequency for unit step disturbance in one of the areas. Assume both areas to be identical, comment upon the stability of the system for parameter values given below:

Tsg = 0.4s ;  Tt = 0.5s ; Tps = 20s; Kps = 100; R= 3; Ki I; b = 0.425; a12 = 1;          2( T12 = 0.05.

8.a)
Describe the effect of connecting series capacitors in the transmission system.

b) A single circuit three-phase 220 kV line runs at no load.  Voltage at the  receiving end of the line is 210 kV.  Find the sending end voltage, if the line has resistance of 20.5 ohms, reactance of 81.3 ohms and the total susceptance as 5.45 x 10-4 mho.  The transmission line is to be represented by (-model.
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1.a)
Explain the terms:

i)   Heat rate Curve  (ii)  Cost curve   (iii)  Incremental fuel cost   (iv) Incremental  Production Cost.

b) Discuss in detail the optimum load dispatch problem of two identical generators connected through a transmission link by considering the transmission losses into account.

2.
The fuel inputs to two plants are given by


F1 = 0.015P12 + 16P1 + 50  and F2 = 0.025P12 + 12P2 + 30.

The  loss coefficients of the system are given by B11 = 0.005; B12=-0.0012 and   B22 = 0.002. The load to be met is 200 Mw. Determine the economic operating schedule and the corresponding cost of generation if the transmission line losses are coordinated.

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

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

4.
A constant load of 300 Mw is supplied by two 200Mw generators, 1 and 2 for which the respective incremental fuel costs are 



dC1


---      =   0.10 PG   + 20



dPG                               1

                              1


dC2


---      =   0.12 PG   + 15



dPG                                2

                              2
with powers PG in Mw and costs C  is Rs/h, determine  (a) The most economical division of load between the generators and (b) the saving in Rs/day thereby obtained compared to equal load sharing between the machines.
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5.a)
Discuss in detail the dynamic response of load  frequency control of an isolated area with a neat block diagram.

b) Discuss the merits of proportional plus integral load frequency control of a system with a neat block diagram.

6.a)
Discuss the importance of combined load frequency control and economic dispatch control with a neat block diagram.

b) Two generators rated 200 Mw and 400 Mw are operating in parallel. The droop characteristics of their governors are 4% and 5% respectively from no load to full load. The speed changers are so set that the generators operate at 50 Hy sharing the full load of 600 Mw in the ratio of their ratings. If the load reduces to 400 Mw, how will it be shared among the generators and what will be the system frequency ? Assume free governor operation.

7.a)
What is meant by load frequency control of 2-area system.

b) Develop the mathematical modeling of load frequency control of 2 –area system.

8.a)
What  does on mean by load compensation ?

b) With neat diagrams discuss shunt and series compensation.

c) What are the specifications of load compensator ?

- x -
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1.a)
Discuss the various constraints to be considered for economic load dispatch problem.

b) Explain in detail the short term Hydro-Thermal Scheduling.

2.
A system consists of two plants connected by a tie line and a load is located at plant 2.  When 100 Mw are transmitted from plant 1, a loss of 10Mw takes place on the tie-line. Determine the generation schedule at both the plants and the power received by the load when ( for the system is Rs.25 per Megawatt hour and the incremental fuel costs are given by the equations :



dF1


----    =
   0.03P1 + 17 Rs/M whr



dP1 



dF2


----    =
   0.06P2 + 19 Rs/M whr



dP2 

3.a)
What is the importance of optimal power flow ?

b) Derive the expressions for optimal power flow in a system considering inequality constraints.

4.
The incremental fuel cost curves of generators A and B  are shown below in the figure. How would a load (i) More than 2 PG (ii) lessthan 2PG  and (iii)  equal to 2PG be shared  between A and B if both generators are running.
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        min                       max.
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5.a)
Discuss in detail the importance of load frequency problem.

b) With a neat diagram explain the process of speed Governing System.

6.a)
With a neat block diagram explain the steady state analysis of an isolated power system.

b) Two generators rated 200 Mw and 400Mw are operating in parallel. The drop characteristics of their governors are 4% and 5% respectively from no load to full load.  Assuming that the generators are operating at 50 Hy at no load, how would a load of 600 Mw be shared between them ? What will be the system frequency at this load ? Assume free governor operation.

7.a)
Discuss the  importance of optimal two area load frequency control with suitable  analysis.

b) With a neat composite block diagram of 2-area load frequency control, explain how the tie line power and frequencies  are changing.

8.a)
Discuss the advantages and disadvantages of different types of compensating equipment for  transmission systems.

b) Discuss in detail the voltage stability problem in power systems.
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