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B.E. (Mechanical Engineering) Seventh Semester 

Elective – I : Power Plant Engineering 
 

P. Pages : 2 TKN/KS/16/2285 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Answer three questions from Section A and three questions from Section B. 

 3. Assume suitable data wherever necessary. 

 4. Illustrate your answers wherever necessary with the help of neat sketches. 

 5. Use of Steam tables, Mollier's chart is permitted.  

 6. Use of non programmable calculator is permitted. 
 

 

  SECTION – A 
 

 

1. a) The available discharge and head at a proposed site of hydroelectric power plant is 

sec/m340 3  and 30 m respectively. The turbine efficiency is 88%. The generator is directly 

connected to the turbine. The frequency of generation is 50 cycles / sec and number of poles 

used are 24. Find the least number of machines required if 

i) Francis turbine with a specific speed of 300 is used. 

ii) Kaplan turbine with a specific speed of 800 is used. 
  

8 

 b) What is Cavitation and where does it occurs in water turbines? Describe the methods used 

to avoid cavitation in water turbines. 

 

5 

2. a) Classify hydro electric power plants on the basis of 

i) Availability of head 

ii) Nature of load 

iii) Quantity of water available. 
 

6 

 b) What is governing of hydraulic turbines. Discuss the method for governing of pelton 

turbine with neat sketch. 

 

7 

3. a) Describe the working of cyclone burner with a neat sketch. 
 

6 

 b) Draw a line diagram of pneumatic ash handling system and discuss its merits with other 

system. 

 

7 

4. a) What is supercharged boiler? Explain its working with a neat diagram. 
 

6 

 b) What is compounding of steam turbines. Explain velocity compounding and state it's 

advantages. 

 

7 

5. a) What do you understand by breeding? Explain the working of a Fast Breeder Reactor with 

a neat sketch. 
 

7 

 b) What are the desirable properties of control rod materials? List the materials used for 

control rod. 
 

7 

  SECTION – B 
 

 

6. a) What is a direct energy conversion system? Discuss thermoelectric conversion system and 

thermionic conversion system in brief. 

 

7 

 b) Differentiate with neat sketches the single basin and double basin systems. 

 
6 
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7.  A gas turbine power plant of 10 MW capacity works on closed cycle using air as working 

medium. The plant is designed for maximum specific work output. The temperature of air 

at inlet to compressor is 300K and maximum temperature in the cycle is limited to 960 K. 

Find the cost of energy generated if the plant is running at designed capacity. 

Use the following data : 

isentropic efficiency of compressor = 0.8 

isentropic efficiency of turbine = 0.9 

Mechanical efficiency = 0.95 

Generation efficiency = 0.95 

Combustion efficiency = 0.96 

Effectiveness of regenerator = 0.7 

90% of heat developed in the combustion chamber is given to the air. 

Cost of fuel used = Rs. 4000 per tonne. 

C.V. of fuel used = 40, 000 KJ/kg. 

All other charges including 

Profit per hour = Rs. 3000/hr. 

Also find the air fuel ratio of the plant. Neglect heat and pressure losses in the system. 

 

13 

8. a) Why oxygen level in the water is maintained low? Draw a circuit used to measure the 

dissolved O2 in water and explain it. 

 

7 

 b) Draw a neat diagram of a pump. Storage plant and explain its working as a peak load 

plant. 

 

6 

9. a) Explain the following terms : 

i) Load factor. ii) Use factor. 

iii) Capacity factor. iv) Demand factor. 

 

4 

 b) The daily load curve for a power plant is given by the following equation : 

 2tt10350L   

where t is time in hours from 0 to 24 hrs and L is load in MW. 

Calculate : 

i) Value of maximum load and when it occurs. 

ii) Load factor of the plant. 

 

9 

10. a) A new industry requires a maximum demand of 800 KW at 30% load factor. The 

following two power suppliers are available : 

i) Public supply charges Rs. 500/KW of maximum demand and 40 paise / kwhr. The 

 capital cost is 
5108 Rs. and interest and depreciation charges on capital are 10%. 

ii) A private oil engine station requires Rs. 
6103  Capital. The interest and depreciation 

 on the capital are 12%. The maintenance and labour charges are 10 paise / kwh energy 

 generated. The fuel consumption is 0.35 kg/kwh and cost of fuel is 80 paise / kg. Find 

 which supply will be more economical. 

 

10 

 b) What are the advantages of combined operation of power plants? 

 

 

********* 
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