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1. a)
Explain with neat sketch the working of francis turbine

    b)
Draw the layout of a medium head hydro electric plant.

2. a)
Explain with a neat sketch the method of pulverizing the fuel used in boilers.
    b)
What are the methods of arresting ash from flue gases? Explain any one method in detail. 

3. 
Write short notes on:
a) Advantages and Disadvantages of thermal power station

b) Air preheater

c) Condenser 

d) Cooling towers 

e) Automatic Combustion control systems 

f) Thermal power station control. 

4. 
What is a critical mass of a reactor? Discuss the factors which affect the critical 
mass of a reactor. 

5. a)
Explain a method of solving single phase AC distribution system in which the power factors of loads are referred to respective load voltages.
    b)
A single phase distributor 2 km long supplies a load of 120 A at 0.8 power factor lagging at its far end and a load of 80 A at 0.9 power factor lagging at its mid-point. Both power factors are referred to the voltage at the far end. The resistance and reactance per km (go and return) are 0.05ohms and 0.1 ohms respectively. If the voltage at the far end is maintained at 230 V, calculate 

(i) Voltage at the sending end.

(ii)
 Phase angle between the voltages at the two ends.

6. a) 
Explain the concept of Ring mains with suitable diagram .

     

b) 
When will you prefer Group switching scheme? And explain it with necessary diagram.
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7. a)
What do you understand by tariff? Discuss the objectives of tariff.

b)
A diesel station supplies the following loads to various consumers: Industrial consumer = 1500 kW; commercial establishment = 750 kW; Domestic power = 100 kW; Domestic light = 450 kW. If the maximum demand on the station is 2500 kW and the number of kWh generated per year is 45x105, determine (i) the diversity factor and (ii) the annual load factor. 
8. a)
Explain the terms load factor and diversity factor. How do these factors influence the cost of generation?

    b)
A distribution Transformer costs Rs. 4,00,000 and has a useful life of 20 years. If the salvage value is Rs. 20 000 and rate of annual compound interest is 8%, calculate the amount to be saved annually for replacement of the Transformer after the end of 20 years by sinking fund method.  
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1. 
How do you classify Hydraulic turbines?  What are their characteristics?  Also mention their applications.

2. a)
What is the use of an electron precipitator along with the modern boilers? Explain its working. 

 b)
What is 'feed water '? What are the problems due to impurities in fuel water? How they can be eliminated? 

3. 
Load Factor for the station is 80 %. The generator efficiency may be taken as 97 %, the thermal efficiency of the turbines as 28 %, the boiler efficiency as 77 % and the overall thermal efficiency of the whole station as 20.5 %.

a)
Choose the main equipment for the station.  Find the size of each generator, turbine and boiler used.  Give the main specification.
b)
Design the main dimensions of the turbo alternator units and give specification.

4. 
Describe the construction and uses of nuclear reactor core. 

5. a)
Explain differences between AC distribution and DC distribution.

b)
A single phase AC distributor 1 KM long has resistance and reactance per conductor of 0.1 ohm and 0.15 ohm respectively. At the far end, the voltage VB = 200 Volts and the current is 100 A at a power factor of 0.8 (lagging). At the mid point M of the distributor, a current of 100 A is tapped at a power factor 0.6 lagging with reference to the voltage VM at the mid point. Calculate 

(i) Voltage at mid point.

(ii) Sending end voltage VA.
(iii) Phase angle between VA and VB.

6. a) 
Explain single busbar arrangement with suitable diagram.   

     

    b) 
Draw and explain the sectionalized single busbar system.         

7. a)
Describe some of the important types of tariff commonly used.

b)
It has been desired to install a diesel power station to supply power in a suburban area having the following particulars: (i) 1000 houses with average connected load of 1.5 kW in each house, the demand factor and the diversity factor being 0.4 and 2.5 respectively, (ii) 10 factories having overall maximum demand of 90 kW. (iii) 7 bore-wells of 7 kW each and operating together in the morning. The diversity factor among above three types of consumers is 1.2. What should be the minimum capacity of the power station?
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8. a)
Explain how a load duration  curve is plotted . What is its use?                             

    b)
The monthly readings of consumers meter are as follows:


Maximum demand       = 50 kW


Energy consumed         = 36 000 kWh


Reactive energy            = 23 400 kvarh

If the tariff is Rs. 500 per kW of maximum demand plus Rs.2.5 per unit plus Rs. 0.5 per unit for each 1% of power factor below 86%, calculate the monthly bill of the consumer.                                                                      
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1. a)
A hydro-electric power plant operates under an effective head of 50m and a discharge of 94 m3/s.  Determine the power developed and deduce the relevant equations.

    b)
With the help of neat sketches explain the following.



(i)
Draf-tube

(ii)
Cavitation

2. a)
What are the types of fuels used in thermal power plants? Explain in detail. 

    b) 
Why is pulverized fuel preferred? What are the types of pulverized fuel burners?

3. 
Discuss steam station controls with reference to boiler control, turbine control and electrical control. 

4. 

What are the various control rods used in a nuclear reactor? Describe the function 


of each of them.

5. 
Explain the following:

 
a) Economic choice of conductor size
    b) Kelvin’s law and its limitations.  

6. a) 
Explain Ring mains and list its advantages and disadvantages

     

    b) 
Draw and explain the sectionalized double busbar system.

7. a)
Discuss the important points to be taken into consideration while selecting the size and number of units.                                                                                    

    b)
A generating station has the following daily load cycle:

Time (hour)         0-6        6-10        10-12     12-16        16-20        20-24

Load (MW)          40          50            60           50              70             40

Draw the load curve and find the (i) maximum demand (ii) units generated per day (iii) average load and (iv) load factor.         

8. a)
Explain the terms interest and depreciation as applied to economics of power generation.                                                                                                                         

    b)
A generating station is to supply four regions of load whose peak loads are 10 MW, 5 MW, 8 MW and 7 MW. The diversity factor at the station is 1.5 and the average annual load factor is 60%. Calculate: (i) The maximum demand on the station. (ii)Annual energy supplied by the station. Suggest the installed capacity and the number of units.
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1. a)
Discuss the characteristics of hydro turbines.

    b)
It has been estimated that a minimum run off of approximately 94m3/s will be available at hydro-electric project with a head of 39 metres.  Assuming the overall efficiency to be 65%, estimate the total rating of the generators and suggest the number and types of turbines to be installed.

2. 
Explain the basic principle of working of pumped storage plants.  Mention the advantages and disadvantages of the scheme.

3. a)
Explain the function of chimney and precipitator.

    b)
Discuss the need of cooling towers and list out various types of cooling towers.

4. a) 
Explain clearly how the operation of nuclear reactor is controlled for generation 
of electrical power. 







    b) 
Compare the performance of different coolants used in nuclear reactor.

5. a)
State and explain Kelvin’s law for most economic size of conductor for transmission.

    b)
A 2 wire feeder carries a constant current of 250 A throughout the year. The portion of capital cost which is proportional to area of cross section is Rs.5/- per Kg of copper conductor. The interest and depreciation total 10% per annum and the cost of energy is 5 paise per KWh. Find the most economical area of cross section of the conductor. Given that the density of copper is 8.93 gm / cm3 and its specific resistance is 1.73 X 10 –8 ohm-metre.

6. a) 
List out the differences between sectionalized single busbar and sectionalized double busbar.








     

    b) 
What is group switching? Explain its operation in detail with a help of suitable diagram. 


7. a)
Discuss the various methods of determining the depreciation of the equipment.   

    b)
A residential consumer has a connected load of 10 lamps each of 100 W at his premises. His demand is as follows: From midnight to 5 am, 100 W; from 5 am to 6 pm, no load; from 6 pm to 7 pm, 800 W; from 7 pm to 9 pm, 900 W; from 9 pm to midnight, 400 W. (i) Plot the load curve, (ii) Find the energy consumption during 24 hour and (iii) Calculate the demand factor, average load, maximum load and load factor.     
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8. a) 
Write notes on (i) Two – part tariff  and (ii)  Three – part tariff.                           

    b) 
The annual load duration curve of a certain power station can be considered as a straight line from 20 MW to 4 MW. To meet this load, three turbine–generator units, two rated at 10 MW each and one rated at 5 MW are installed. Determine (i) installed capacity, (ii) plant factor, (iii) units generated per annum, (iv) load factor and (v) utilization factor.                                                                                                                
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