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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)
Assuming any relevant data and notation, derive the transmission loss formula.

   b)
Discuss about the optimum generator allocation with out line losses.

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

4.
Write short notes on:


(a)
In equality constraints


(b)
Penalty function.

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.
Two power stations A & B are inter connected by tie line and an increase in load of 250 MW on system B causes a power transfer of 100 MW from A to B. When the tie line is open the frequencies of system a is 60 c/s and of system B is 59.5 c/s. Determine the values of KA & KB which are the power frequency constants of each generator.
7.
Two substations are connected by two lines in parallel of negligible impendance, each containing a transformer of reactance 0.18 p.u and rated at 120 MVA.  Calculate  the net absorption of reactive power when the transformer taps are set to 1:1.15 and 1:0.85 respectively (i.e. tap changer is used).  The p.u. voltages are equal at the two ends and are constant in magnitude.
8.
A three-phase induction motor delivers 500 hp at an efficiency of 0.91, the operating power factor being 0.76 lagging.  A loaded synchronous motor with a power consumption of 100 KW is connected in parallel with the induction motor.  Calculate the necessary kVA and the operating power factor of the synchronous motor if the overall power factor is to be unity.
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1.a)
Explain the following terms with reference to power plants:

Heat input – power output curve, Heat rate input, Incremental input, Generation cost and Production cost. 







b)
What are the methods of scheduling of generation of steam plants? Explain their merits and demerits?
2.a)
Derive the coordination equations for economic scheduling including the effect of network losses in a purely thermal system and explain the ( - iteration method of solving them with the help of flow chart.







b)
What is load factor and state the criterion for economic operation of power system?
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.
Give the computational procedure for optimal power. How with out in equality constraints.
5.a)
Explain the steady state load frequency characteristics of a speed governor system. 

b)
Two generators rated 300 MW and 600 MW are operating in parallel. Their            governors have a droop characteristics of 4% and 5% respectively from no load            to full load. Assuming that the generators are operating at 50 Hz at no load,            determine how would a load of 750 MW be shared between them.  What will be           the system frequency at this load? Assume free governor action.                      

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

b)
Two power systems A & B are inter connected by a tie line and have power frequency constants KA and KB per Hz. An increase in load of 500 MW on system ‘A’ causes a power transfer of 300 MW from ‘B’ to ‘A’. When the tie line is opened the frequency of system ‘A’ is 49 HZ and of system ‘B’ 50 Hz. Determine the values of KA and KB.
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7.
The load at the receiving end of a three-phase, overhead line is 25 MW, power factor 0.8 lagging, at a line voltage of 33 kv.  A synchronous compensator is situated at the receiving end and the voltage at both ends of the line is maintained at 33 kV.  Calculate the MVAr of the compensator.  The line has resistance 5 ( per phase and inductive reactance (line to neutral) 20 ohm per phase.

8.
A load is supplied through a 275 kV link of total reactance 50 ( from an infinite busbar at 275 kV .  Plot the receiving –end voltage against power graph for a constant load power factor of 0.95 lagging.  The system resistance may be neglected.
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1.
Explain the problem of scheduling hydro – thermal power plants. What are the constraints in the problem? 

2.a)
Derive the condition for the optimum scheduling of generation of units in a steam power 
plant.   









  b)
The fuel cost for a two unit steam power plant are given by

 C1 = 0.1 P12 + 25 P1 + 1.6 Rupees/hour

C2 = 0.1 P22 + 32 P2 + 2.1 Rupees/hour

Where p's are in megawatt. If there is an error of 1% in the representation of the input data, find the loss in operating economy for a load of 250 MW.

3.
What is meant by unit commitment problem? Discuss a method for solving the same.
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.a)
What is load frequency control problem? Why is it essential to maintain constant frequency in an inter-connected power system?

     b)
Two power stations A & B are inter connected by tie line and an increase in   load of 250 MW on system B causes a power transfer of 150 MW from A to B. When the tie line is open the frequencies of system a is 50 c/s and of system B is        49.5 c/s. Determine the values of KA & KB which are the power frequency constants of each generator.

7.a)
Explain different methods of voltage  control with neat block diagrams.

   b)
Describe the necessity of connecting synchronous compensators and shunt capacitors in a power system.
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8.
A three phase transmission line has resistance and inductive reactance (line to neutral) of 25 ohms and 85 ohms.  With no load at the receiving end but with a synchronous compensator there taking a current lagging by 90(, the voltage at the sending end is 145.5 kV and 132 kV at the receiving end.  Calculate the value of the current taken by the compensator. When the load at the receiving end is 50 MW, it is found that the line can operate with unchanged voltages at sending and receiving ends, provided that the compensator takes the same current as before but now leading by 90(.  Calculate the power factor of the load.
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1.
Derive the co-ordination equation for the optimal scheduling of hydro-thermal interconnected power plants.


2.
Give algorithm for economic allocation of generation among generators of a thermal system taking into account transmission losses. Give steps for implementing this algorithm, and also derive necessary equations.

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)
What is load frequency problem? Briefly explain the various frequency control strategies used to regulate the power system frequency.

    b) 
Two power stations A & B each have regulation of 0.1 p u and stiffness K of 1.0 p. u. The capacity of system A is 1350 MW & of B 1150 MW. The two systems are interconnected through a tie line and are initially at 60 Hz. If there is 100 MW load change in system A, calculate the change in the steady-state values of frequency and power transfer P12 with the participation of governor control.

7.a)
Describe the effect of connecting shunt reactors connected in high voltage transmission system.

   b)
Describe the features of saturated reactor compensator with its V/I characteristics.


8.
A three(S)phase transmission line has resistance and inductive reactance of 25 ( and 90 ( respectively.  With no load at the receiving end a synchronous compensator there takes a current lagging by 90(, the voltage at the sending end is 145 kV and 132 kV at the receiving end.  Calculate the value of the current taken by the compensator.  When the load at the receiving end is 50 MW, it is found that the line can operate with unchanged voltages at sending and receiving ends, provided that the compensator takes the same current as before but now leading by 90(.  Calculate the reactive power of the load.
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