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B.E. (Mechanical Engineering) Seventh Semester (C.B.S.) 
Elective - I : Power Plant Engineering 

 
P. Pages :  2 NRJ/KW/17/4610 

Time :  Three Hours  Max. Marks :  80 

_____________________________________________________________________ 

 Notes :  1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

 10.  Diagrams and chemical equations should be given whenever necessary. 

 11.  Illustrate your answers whenever necessary with the help of neat sketches. 

 12.  Use of non programmable calculator is permitted. 

 

    

1. a) Define connected load & maximum demand.  
 

4 

 b) A power station has a maximum demand of of 80000 kw and daily load curve is defined 

as follows:-  

Time (Hr) 0-6 6-10 10-12 12-16 16-20 20-22 22-24 

Load (MW) 20 50 60 40 80 70 40 

i) Determine load factor of power station.  

ii) What is the load factor of stand by equipment rated at 20 MW that takes all load in 

 excess of 60 MW? Also calculate its use factor.  
 

9 

  OR  

2. a) Determine generating cost per unit of 80 MW power station with the following data  

capital cost = Rs 160x107 

Annual cost of fuel = Rs 32x106 

Annual wages and taxes = Rs 36x106 

Interest and depreciation = 10% of capital cost  

Annual load factor = 45%.  
 

9 

 b) What is load curve? Give its significance.  
 

4 

3.  Steam at a pressure of 15 bar & 250ºC is expanded through a turbine at first to a pressure 

of 4bar. It is then reheated at constant pressure to the initial temperature of 250ºC and is 

finally expanded to 0.1 bar Estimate work done per kg of steam flowing through turbine 

and amount of heat supplied during the process of reheat. Compare the work output when 

the expansion is direct from 15 bar to 0.1 bar without any reheat.  
   

14 

  OR  

4.  A Steam turbine is fed with steam having an enthalpy of 3100 kJ/kg. It moves out of the 

turbine with an enthalpy of 2100 kJ/kg. Feed heating is done at a pressure of 3.2 bar with 

steam enthalpy of 2500 kJ/kg. The condensate from a condenser with an enthalpy of 125 

kJ/kg  enters  into  feed  heater  the  quantity  of  bled  steam  is  11200  kg/h.  Find  the  power 

developed by turbine. Assume that feed heater is saturated liquid at 3.2 bar and heater is 

direct mixing type. Neglect pump work.  

 

14 
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5. a) Write a short note on analysis of coal.  
 

6 

 b) What is the necessity of coal storage? Explain various methods of coal storage.  

 

7 

  OR  

6. a) What do you mean by high pressure boiler? Give its advantages.  
 

6 

 b) What do you mean by boiler accessories? Describe the different boiler accessories.  

 

7 

7. a) What is meant by hydrology? Also state its importance.  
 

4 

 b) The runoff data of a river at a particular site is tabulated below:  

Month  d  F M A M d  d  A S O N D 

Mean discharge Mill  

ions of cu.m. per month 

80 50 40 20 0 100 150 200 250 120 100 80 

 

a) Draw a hydrograph and find the mean flow  

b) Also draw the flow duration curve  

c) Find the power in MW at mean flow if the head available is 100m and overall 

 efficiency of generation is 80% Take each month of 30 days. 
 

10 

  OR  

8. a) Give the detail classification of hydroelectric power plant.  
 

7 

 b) Calculate the continuous power that will be available from hydroelectric plant having an 

available head of 300m, catchment area of 150 sq. km, annual rainfall 1.25 cm & field factor 

of 50%. Assume penstock, turbine & generator efficiencies to be 96%, 86%, 97% 

respectively. If the load factor is 40%, what should be the rating of generator installed?  
 

7 

9. a) Explain the basic components of nuclear reactor.  
 

6 

 b) Determine the energy released by the fission of 1.5 gm of U235 in kw. h assuming the 

energy released per fission is 200 MeV.  

 Avogadro number = 6.025x1023 

 Mass of Uranium = 235 a. m. u. 
 

7 

  OR  

10. a) Explain the construction and operation of pressurized water reactor (PWR) in nuclear 

power plant.  
 

6 

 b) What are the types of nuclear waste? How are they disposed off?  
 

7 

11. a) Draw neat line diagram of Diesel power plant showing all the system.  
 

7 

 b) Explain the working of tidal power plant with neat sketch.  
 

6 

  OR  

12.  The pressure ratio used in an open cycle gas turbine power plant is 6.5, the pressure and 

temperature of air entering into the compressor are 1bar and 300k. Intercooling is used for 

reducing the work of compression. The maximum temperature of the cycle is limited to 

850K. if the power plant capacity is 10 MW, find the thermal efficiency of plant and fuel 

consumption per hour if the oil used has a calorific value of 45000 kJ/kg. Assume 

compression in both stages and expansions in the turbine are isentropic  

 Take y = 1.4 for air and gases Cp = 1 kJ/kg-k for air and gases  
  

13 

  *******  
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