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Answer any FIVE questions

All questions carry equal marks

---

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.a)
A power System consists of two, 125 MW units whose input cost data are represented by the equations :

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

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

If the total received power PR = 200 MW. Determine the load sharing between units for most economic operation.








     b)
Discuss the general problem of economic operation of large interconnected areas.

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)
Explain the necessity of maintaining a constant frequency in  power system 

            operation.                                                                                                            

   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. Assuming that the generators are operating at 50 Hz 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. Repeat the problem if both the             governors have a droop of 4%.                                                                          

6.a)
Explain the operation of two generating stations connected by a tie line.

b)
Two generating stations A & B have full load capacities of 500 MW and 210 MW respectively. The inter connector connecting the two stations has a motor-generator set (Plant ‘C’) near station A of full load capacity of 50 MW. Percentage changes of speed of A, B and C are 5, 4 and 2.5 respectively. The loads on bus bars A and B are 250 MW and 100 MW respectively. Determine the load taken by set C and indicate the direction in which the energy is flowing. 
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7.a)
Discuss in detail about the generation and absorption of reactive power in 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 mho

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

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)
Describe in detail, with suitable examples, the methods of optimum scheduling of 
generation of power from a thermal station.




b) What is Production cost of power generated and incremental fuel rate?



c)
Write the expression for hourly loss of economy resulting from error in incremental cost representation. 


2.
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.


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 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? 

6.
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, deriving any formulae used.
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7.
A load of (66+j60) MVA at the receiving end is  being transmitted via a single circuit 220 kV line, having resistance of 21 ohms and reactance of 34 ohms.  The sending end voltage is maintained at 220  kV.  The operating conditions of power consumers require that at this load voltage drop across the line should not exceed 5 percent.  In order to reduce voltage drop, standard single phase, 66 kV, 40 KVAr capacitors are to be switched in series in each phase of the line.  Determine the required number of capacitors, rated voltage and installed capacitors of the capacitor tank.  The losses in the line are neglected.


8.
Explain clearly what do you mean by compensation of line and discuss briefly different methods of compensation.

***     ***     ***
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1.a)
State what is meant by base-load and peak-load stations. Discuss the combined hydro-
electric and steam station operation.


   b)
Discuss about the incremental fuel cost and production cost.

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 
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The system is operating at the optimum condition with p1 = p2 = 100MW and          (p1/(p2 = 0.2. Find the penalty factor of plant 1 and the incremental cost of received power.
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)
Derive the model of a speed governing system and represent it by a block            diagram.                                                                                                             

  b)
A 100 MV Asynchronous 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.
Two power stations A & B each have regulation (R) of 0.1 p u (on respective capacity bases) and stiffness K of 1.0 p. u. The capacity of system A is 1500 MW and of B 1000 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 and without the participation of governor control).
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7.
A 400 kV line is fed through an 132/400 kV  transformer from a constant 132  kV  supply.  At the  load end of the line the voltage is reduced by another transformer of normal ratio   400/132 kV.  The total impedance of line and transformers at 400 kV is (50 + j100) ohm.  Both transformers are equipped with tap-changing facilities which are so arranged that the product of the two off-nominal setting is unity. If the load on the system is 250 MW at 0.8 p.f. lagging, calculate the settings of the tap-changers required to maintain the voltage of the load bus bar at 132 kV.

8.
What is a static compensator? Explain with diagrams working principle of various types of static compensators.

***     ***     ***
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1.a)
Explain production cost, incremental fuel cost.

   b)
Explain hydro-thermal scheduling problem.


2.a)
The incremental fuel costs for the two plants are given by 
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where C is in Rs/hr and P is in MW. If both units operate at all times and maximum and minimum loads on each are 100 MW and 20MW respectively, determine the economic load schedule of the plants for the loads of 80 MW and  180 MW. Neglect the line losses.








   b)
Write short notes on: Physical interpretation of co-ordination equation.

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)
Inequality 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)
Explain tie line bias control for multi area power system.

   b) 
Two power stations A & B each have regulation (R) of 0.1 p u (on respective capacity bases) and stiffness K of 1.0 p. u. The capacity of system A is 1500 MW and of B 1000 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 without the participation of governor control.
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7.
Find the rating of synchronous compensator connected to the tertiary winding of a 132 kV star connected, 33 kV star connected, 11 kV delta connected three winding transformer to supply a load of 66 MW at 0.8 power factor lagging at 33 kV across the secondary.  Equivalent primary and tertiary winding reactances are 32 ohm and 0.16 ohm respectively while the secondary  winding reactance is negligible.  Assume that the primary side voltage is essentially constant at 132 kV and maximum of nominal setting between transformer primary and secondary is 1:1.1.

8.
Explain with diagrams, the operations of a fixed capacitor and thyristors controlled reactor.
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