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UNIT-I - COAL BASED THERMAL POWER PLANTS

PART-A (C401.1)
	1. 
	List the process involved in Rankine cycle

	
	Process 1-2: Reversible adiabatic expansion in the turbine.

Process 2-3: Constant pressure heat rejection in the condenser.

Process 3-4: Reversible adiabatic compression (pumping process) in the feed pump.

Process 4-1: Constant pressure heat addition in the boiler.

	2. 
	Draw the schematic diagram of Rankine cycle

	
	[image: image1.png]




	3. 
	List the improvement of Rankine cycle efficiency.

	
	· Increasing the average temperature at which heat is supplied-.
· Decreasing the temperature at which heat is rejected.
This can be achieved by increasing boiler pressure, superheating and reducing condenser pressure

	4. 
	Show Rankine cycle on T-s diagram.
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	5. 
	How the boiler efficiency is calculated?

	
	Boiler efficiency is defined as the ratio of heat absorbed by the boiler fluid to the heat supplied by the fuel.
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	6. 
	Define heat rate and steam rate. 



























[NOV/DEC 2016]

	
	· [image: image29.emf]Heat rate is defined as the heat input required to produce unit power output. 
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· Steam rate is defined as the rate of steam flow (kg/hr) required to produce unit power output.

	7. 
	State the advantages of using superheated steam in turbine.

	
	· Superheating reduces the condensation losses in steam turbine.

· Steam consumption of the turbine is reduced.

· Use of superheated steam results in improving the plant efficiency by effecting a saving in cost of fuel. 

· Erosion of turbine blade is eliminated. 

	8. 
	List out the four important circuits of steam power plant?

	
	· Coal & ash circuit 

· Air & flue gas circuit 

· Feed water & steam circuit 

· Cooling water circuit

	9. 
	Define Boiler.

	
	A boiler is a closed vessel in which steam is produced from water by combustion of fuel.

The boiler is employed for the following purposes:

· For generating power in steam engines or steam turbines

· In the textile industries for sizing and bleaching etc. and many other industries like sugar mills, chemical industries

· For heating the building in cold weather and producing hot water for hot water supply

	10. 
	How are boilers classified?

	
	1.According to the circulation of the water and hot gases

· Fire tube boilers

· Water tube boilers

2.According to the location of furnace

· Internal fired boilers

· External fired boilers

3.According to the axis of the boiler shell

· Vertical boilers

· Horizontal boilers
4.According to the pressure of steam produced

· Low pressure boilers

· High pressure boilers

	11. 
	What is a high pressure boiler? Give two examples?

	
	The boilers which produce steam at pressure of 80 bar and above are known as high pressure boiler. 
Examples: Lamont, Loeffler and Benson boilers.

	12. 
	What are the types of Fluidized bed boilers?

	
	A fluidized bed is composed of fuel (coal, coke, biomass, etc.) and bed material (ash, sand, and/or sorbent) contained within an atmospheric or pressurized vessel. The bed becomes fluidized when air or other gas flows upward at a velocity sufficient to expand the bed. 
There are two types of Fluidized bed boilers:

· Atmospheric Fluidized bed boilers 

· Pressurized Fluidized bed boilers.

	13. 
	State important advantages of high-pressure boilers? 










  [NOV/DEC 2012]

	
	· In high pressure boilers pumps are used to maintain forced circulation of water through the tubes of the boiler. This ensures positive circulation of water and increases evaporative capacity of the boiler and less number of steam drums will be required.

· The heat of combustion is utilised more efficiently by the use of small diameter tubes in large number and in multiple circuits. 

· The amount of scale formation is less, since the velocity of water through pipes are more.

· Light weight tubes with better heating surface arrangement can be used. The cost of foundation, time and cost of erection are reduced due to less weight of the tubes used.

· Due to use of forced circulation there is more freedom in the arrangement of furnace, tubes and boiler components. 

· All parts of the system are heated uniformly, so there is no danger of overheating.

	14. 
	What is the function of hot primary air? 










[MAY/JUN 2013]

	
	Coal contains moisture. Hot air from the primary air fans dry the coal in the pulverisers. This makes burning easy and efficient. Also carries the dry coal powder from the pulverisers to the burners in the boiler furnace. In the burners the coal powder is mixed with the required amount of combustion air (secondary air) and burned in the furnace.

	15. 
	What are once through boilers? 














[MAY/JUN 2016]

	
	Boiler in which water flows without recirculation is called once through boilers. In once through boilers water flows sequentially through the economizer, evaporator and superheating tubes. 

	16. 
	What is supercritical boiler? Give two advantages. 
[NOV/DEC 2015][APR/MAY 2018]

	
	A supercritical steam generator is a type of boiler that operates at supercritical pressure (225.65 bar). Super critical boiler consists only preheater and super heater.  

Advantages:

· Higher unit cycle efficiency (40 - 42%).
· Lower water losses because no continuous blow down.
· There is a great ease of operation and their comparative simplicity and flexibility make them adoptable to load fluctuations. 
· Problems of erosion and corrosion are minimized. 
· The heat transfer rates considerably large compared with subcritical boilers

	17. 
	What is the difference between boiler mountings and accessories?

	
	Boiler Mountings
Boiler Accessories
The necessary devices installed or mounted for the safety of boiler and its control are called boiler mountings.

The devices which are installed in the boiler for their efficient operation and smooth working are called boiler accessories.

1. Water level indicator.

2. Safety valves.

3. Fusible plug.

4. Pressure gauge.
1. Economizer 

2. Air preheater

3. Super heater



	18. 
	Write the difference between water tube and fire tube boiler.

	
	S. No

Fire tube boiler

Water tube Boiler

1.

Hot flue gases pass through the tube and water surrounds the tube.

Water circulates inside the tube and the hot flue gas surround the water tubes.

2.

Generally, internally fired 

Generally, externally fired

3.

Operating pressure limited to 16 bar

Can work under high pressure as 100 bar

4.

Rate of steam generation is low.

Rate of steam generation is high.

5. 

Not suitable for large power plants

Suitable for large power plants



	19. 
	Why thermal power plants are not suitable for supplying fluctuating loads?

	
	Thermal power plants are not suitable for supplying fluctuating loads because any change in load demand requires the corresponding change in the input energy. In thermal plants, the input energy is produced by burning the coal. So, there is always a large time lapse between the change in energy output & input which is not desirable. Therefore, such power stations are used only as base load stations and it supplies the constant power.

	20. 
	Enumerate the energy losses in steam turbines.

	
	· Residual velocity losses,  Losses due to friction and turbulence 

· Losses due to leakage  

· Losses due to mechanical friction

· Losses due to radiation

· Losses due to wetness of steam   

	21. 
	What is the fundamental difference between the operation of impulse and reaction turbines?

	
	S.No

Impulse turbine

Reaction turbine

1

Pressure drop occurs only in nozzles and not in moving blades

Pressure drop occurs in fixed blades and moving blades

2

Steam strikes the blade with kinetic energy

Steam passes over the moving blades with pressure & kinetic energy

3

Not much power can be developed 

Much power can be developed

4

Blades are of profile type

Blades are of aerofoil type



	22. 
	What is purpose of condenser?

	
	· The condenser condenses the steam in to water.
· It maintains the low back pressure on the exhaust side of the steam turbine.
· It supplies the condensed steam as feed water to the boiler.

	23. 
	What are the requirements of a modern surface condenser?

	
	(i) The steam should be evenly distributed over the cooling surface of the condenser with minimum pressure loss.

(ii) The deposition of dirt on the outer surface of the tubes should be prevented. It is achieved by passing the cooling water through tubes & allowing the steam to flow over tubes.

(iii) There should be no under cooling of condensate.

	24. 
	Describe the steps to be followed in in-plant coal handling of coal.

[MAY/JUN 2014]

	
	(i) Coal delivery (ii) Unloading (iii) Preparation (iv) Transfer (v) Outdoor storage (vi) Covered storage (vii) In plant handling (viii) Weighing and measuring (ix) Feeding the coal into furnace

	25. 
	What are advantages of pulverised fuel coal? 


















[NOV/DEC 2012]

	
	· Any grade of coal can be used since the coal is powdered 

· The rate of feed of the fuel can be regulated properly resulting in fuel economy.

· Since there is almost complete combustion of the fuel, there is increased rate of evaporation and higher boiler efficiency

· Greater capacity to meet peak load.

· No ash handling problems. 

· Much smaller quantity of air is required as compared to that of stoker firing.

	26. 
	How the ash handling system is classified?

	
	· Mechanical handling system

· Hydraulic system , Pneumatic system

· Steam jet system

	27. 
	Define draught. What is the use of draught?

[MAY/JUN 2016][NOV/DEC 2016, 2018]

	
	A small pressure difference is required between the fuel bed (furnace) and outside 
air tomaintain constant flow of air in the furnace and to discharge the gases through chimney to the atmosphere.  The system which is used to create difference of pressure required to maintain the constant flow of air is known as draught. 
The uses of draught system are:

· To supply required quantity of air to the furnace for combustion of fuel. 

· To draw the combustion products through the system. 

· To remove burnt products from the system. 

	28. 
	Write about artificial draught?

	
	It has been seen that the draught produced by chimney (natural draught) is affected by the atmospheric conditions. It has no flexibility, poor efficiency and tall chimney is required. In modem power plants, the draught used must be independent of atmospheric condition, and it must have greater flexibility (control) to meet the fluctuating loads. To achieve this, artificial draught two methods are used,  one by steam jet and another by forced air system.

	29. 
	Write about forced draught system? 










     [NOV/DEC 2014]

	
	In this system, the blower (forced draft fan) is located at the base of the boiler near the grate. Air is forced to the furnace by forced fan and the flue gases are forced to chimney through economiser and air pre-heater.

	30. 
	What are the advantages and disadvantages of forced draught system?
[NOV/DEC 2014]

	
	Advantages:

· Since the fan handles cold air, the fan size and the power required are less.

· No need of water cooled bearings because the air being handled is cold air.

· Pressure in the system is above atmospheric pressure so air leakage into the furnace is reduced.

· The flow of air through the grate and furnace is more uniform and it penetrates better into the fire bed.

Disadvantages: 

· The furnace cannot be opened either for firing or inspection because the high pressure air inside the furnace will try to blow out suddenly and there is every chance of blowing out the fire completely and furnace stops.

	31. 
	How the induced draught is working?

	
	In an induced draught system, a blower (induced draft fan) is placed near (or) at the base of the chimney. The fan transfers flue gas creating vacuum inside the furnace. Thus, atmospheric air is induced to aid combustion of fuel. The flue gases pass through chimney, to the atmosphere.

	32. 
	Why the balanced draught system is preferred than other system?

	
	It is a combination of the forced and induced draught system and uses its advantages. In this system, the forced draught fan overcomes the resistance in the air preheater and chain grate stoker while the induced draught fan overcomes draught losses through boiler, economiser and air preheater.

	33. 
	Explain the function of super heaters and reheaters.

	
	· The function of the super heater is to increase temperature of saturated steam. 

· The function of the reheater is to superheat the partly expanded steam from the turbine.

	34. 
	What is function of economizer?

	
	The economizer is used to preheat the feed water before it goes to the boiler using the waste hot gases before going to the chimney.

	35. 
	What is function of feed water heaters?

	
	The function of feed water heaters is to raise the temperature of the feed water by means of bled steam before the feed water is supplied to the boiler from the hot well. Feed water heating with steam at a lower pressure than boiler pressure usually rises overall plant efficiency.

	36. 
	What is function of air preheater?

	
	The function of air pre-heater is to increase the temperature of the air before it enters the furnace using waste heat of the flue gases. The purpose of which is to improve the efficiency of combustion in turn efficiency of boiler.

	37. 
	Define Binary cycle.[APR/MAY 2018]

	
	A binary vapor cycle is defined as the combination of two power cycle, one in a high temperature region and the other in a lower temperature region.

In binary cycle, heat rejected from the condenser of the high temperature cycle is used as the heat input to boiler of low temperature cycle. 

	38. 
	Write short notes on cogeneration.[NOV/DEC 2018]

	
	Cogeneration is defined as the sequential generation of two forms of useful energy from a single primary energy source, as mechanical energy which can be used to generate electric power or use the mechanical energy at the place of generation to run the compressors, pumps and blowers and many other services. In addition to this, it provides heat in the form of steam required for process industry.

	39. 
	Why majority of coal based thermal power plants are located near sea? [NOV/DEC 2017]

	
	Coal based thermal power plants are located near sea since, it requires more amount of cooling water.  

	40. 
	Reason out why Cogeneration is quite viable in sugar industries compared to that in other industries. 

























 [NOV/DEC 2017]

	
	Sugar industry has built-in arrangement for steam generation by burning bagasse (the residue remaining after juice has extracted from cane stalks). So, sugar industries have the biggest potential for cogeneration. 

	41. 
	Define compounding of steam turbine?



















       [APR/MAY 2017]

	
	Compounding of steam turbines is the method in which energy from the steam is extracted in a number of stages rather than a single stage in a turbine. Compounding will improve the efficiency of the turbine. If steam is allowed to expand in a single stage; there will be energy losses and vibration problems will come.

	42.
	Enlist any two merits and demerits of thermal power plants [NOV/DEC 2020]
Merits

Can be installed anywhere near fuel & water supply

Cheap coal is used

Demerits

Air pollution from smoke fumes

Costs more to run compared with other types of power stations

	43.
	Mention any four equipment used for ash collection. [NOV/DEC 2020]
Electrostatic Precipitator (ESP)

Feed/Discharge/Sluice Gate.

Clinker Grinder or Crusher.

Jet Pump.


PART - B(C401.1)

	1. 
	Explain briefly on binary vapour cycle with a neat sketch [NOV/DEC 2020]

	2. 
	Draw a general layout of steam power plant with neat diagram and explain the working of different circuits.


































       [NOV/DEC 2016]

	3. 
	Explain the following with neat diagram:

(i)  Benson boiler.

(ii) Anyone type of cogeneration power plant. 













           [NOV/DEC 2016]

	4. 
	Explain the functioning of thermal power plant with its layout.
[MAY/JUN 2014] [NOV/DEC 2015]

	5. 
	Explain the construction and working principle of super critical Boilers with suitable sketch
[NOV/DEC 2017][NOV/DEC 2020]

	6. 
	What is meant by Fluidized bed combustion? Explain in detail about various FBC systems.


















[MAY/JUN 2014][APR/MAY 2018] [NOV/DEC 2018]

	7. 
	Explain the various types of boilers. And give their advantages.




[NOV/DEC 2017]

	8. 
	Describe the working of Circulating FBC boiler with a neat diagram.










[NOV/DEC 2017][NOV/DEC 2020]

	9. 
	Explain the arrangement and operation of a surface condenser.




[MAY/JUN 2016]

	10. 
	Explain the condenser and cooling system of the thermal power plant. [APR/MAY 2017]

	11. 
	List out the steps to be followed in coal handling systems. Explain types of coal handling system? Write any one with neat diagram.          [APR/MAY2017,2018] [MAY/JUN 2014]

	12. 
	Describe the different types of overfeed stockers and discuss merits and demerits of each other.                                                                                                                   [MAY/JUN 2013]

	13. 
	Discuss about Ash Handling system and different draught system [MAY/JUN 2014,2017][NOV/DEC 2015][APR/MAY 2018] [NOV/DEC 2018] [NOV/DEC 2020]

	14. 
	(a)Write about pulverized coal firing?

(b)Briefly explain the air-cooled cooling system.    













    [MAY/JUN 2013]


PART – C 
	1. 
	The following data refer to a simple steam power plant. 


            [NOV/DEC 2017]

S.NO

Location

Pressure(Bar)

Quality/Temp

Velocity m/s

1

Turbine inlet

60

380

-

2

Condenser inlet

0.1

0.90

200

Calculate:

(i) Power output of the turbine 

(ii) Heat transfer rate in boiler and condenser 

Quantity of cooling water circulated.

	2. 
	(i) Discuss the functions and types of air preheater.

(ii) Describe with a sketch the working of a mercury-water binary cycle.[MAY/JUN 2016]

	3. 
	Write briefly about the following topics with suitable illustration

(a) Binary cycle 

(b) Cogeneration system

(c) Feed water treatment


UNIT II – DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS

PART - A 
	1. 
	List the process involved in Otto cycle.

	
	Process 1-2 = Reversible adiabatic (or Isentropic) compression





Process 2-3 = Reversible constant volume heat addition
Process 3-4 = Reversible adiabatic (or Isentropic) expansion






Process 4-1 = Reversible constant volume heat rejection

	2. 
	Define compression ratio.

	
	It is defined as the ratio of the stroke volume of cylinder to the clearance volume or the ratio of maximum to minimum volume of the cylinder in the IC engines.

	3. 
	Define mean effective pressure.

	
	· It is defined as the average pressure acting on the piston during the entire power stroke that would produce the same amount of network output during the actual cycle. 
· It is also defined as the ratio of work done per cycle to swept volume.


	4. 
	Draw P-V and T-S diagram for Otto cycle.

	
	[image: image5.jpg]Adisbaic reversible
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	5. 
	Define Clearance Volume.

	
	It is the minimum volume occupied by the fluid in the cylinder when the piston reaches the top dead centre position.

	6. 
	Write the expression for air standard efficiency and mean effective pressure of an Otto cycle.

	
	Air standard efficiency:

[image: image7.png]



Mean effective pressure:
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	7. 
	List the processes involved in Diesel cycle.

	
	Process 1-2 = Reversible adiabatic (or Isentropic) compression


Process 2-3 = Reversible constant pressure heat addition
Process 3-4 = Reversible adiabatic (or Isentropic) expansion



Process 4-1 = Reversible constant volume heat rejection

	8. 
	Draw P-V and T-S diagram for Diesel cycle

	
	[image: image9.png]P:=Py
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	9. 
	Mention the major difference between Otto cycle and diesel cycle.                [DEC 2015]

	
	S.No

Otto cycle

Diesel Cycle

1

Otto cycle consists of two isentropic and two constant volume processes. 

Diesel cycle consists of two isentropic and one constant volume and one constant pressure process.
2

Heat addition takes place at constant volume.

Heat addition takes place at constant pressure.
3

Compression ratio is equal to expansion ratio

Compression ratio is greater than expansion ratio
4

Compression ratio is lesser than diesel cycle

Compression ratio is more



	10. 
	Write the expression for air standard efficiency and mean effective pressure of Diesel cycle.

	
	Air standard efficiency:

[image: image11.png]



Mean effective pressure:
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	11. 
	For same compression ratio efficiency of Otto cycle is greater than Diesel cycle. Why?

	
	The efficiency of the diesel cycle is [image: image14.png]



The efficiency of the diesel cycle for the constant compression ratio depends upon the factor [image: image16.png]1




For the value of γ = 1.4, the value of the factor K for different cutoff ratios is given below

ρ

=


3    
 2.5   
  2      
1.5

K

= 
1.31 
1.24 
1.17 
1.092


Thus we see that the value of K is always greater than unity and thus we can deduce that for the compression ratio, the efficiency of the Otto cycle is greater than that of the Diesel cycle.

	12. 
	List the processes involved in Dual combustion cycle.

	
	Process 1-2 = Reversible adiabatic (Isentropic) compression

Process 2-3 = Reversible constant volume heat addition

Process 3-4 = Reversible constant pressure heat addition

Process 4-5 = Reversible adiabatic (Isentropic) expansion
Process 5-1 = Reversible constant volume heat rejection

	13. 
	Draw P-V and T-S diagram for Dual combustion cycle.[APR/MAY 2018]

	
	[image: image17.jpg]
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	14. 
	Write the expression for air standard efficiency and mean effective pressure of Dual combustion cycle.

	
	Air standard efficiency:

[image: image19.png]Bp"—1 ]
(B-1)+ By(p—1).

Newat =




Mean effective pressure:

[image: image20.png]_PA@Be-D+ B-1 - (e - 1]

-0 @F-1)





	15. 
	What are the processes involved in Brayton /Joule cycle.













[APR/MAY2017]

	
	Process 1-2 = Reversible adiabatic (Isentropic) compression

Process 2-3 = Addition of heat at constant pressure
Process 3-4 = Reversible adiabatic (Isentropic) expansion
Process 4-1 = Heat rejection at constant pressure (work done)

	16. 
	Draw  P-V and T-S diagram for Brayton / Joule cycle
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	17. 
	What is the effect of regeneration in the efficiency of Brayton /Joule cycle?

	
	The efficiency of Brayton cycle is increased by regeneration. 
The large quantity of heat energy possessed by the exhaust gases leaving the turbine will be utilized to heat up the air leaving the compressor. This heating is done in a heat exchanger called a regenerator. The net work output of the cycle will not change by regeneration. 

	18. 
	List the ways to improve the efficiency of Gas turbine cycle?

	
	· Reheating between expansion stages
· Regeneration  

· Inter cooling between compression stages
· Combination of the above three

	19. 
	Name the essential components of a diesel electric plant.








   [APR/MAY 2016]

	
	· Diesel engine     

· Air intake system 

· Exhaust system

· Fuel system

· Cooling system     

· Lubricating system

	20. 
	List the reason why the cooling system is necessary for a diesel engine.

	
	· To avoid damages and overheating of piston

· To avoid uneven expansion which results in cracking in the piston and cylinder

· To avoid pre-ignition and detonation or knocking

· To avoid reduction in volumetric efficiency and power output of the engine

	21. 
	List the methods adopted for circulating the water in a cooling system.

	
	· Thermosiphon cooling 

· Forced cooling by pump 

· Thermostat cooling 

· Pressurised water cooling 

· Evaporative cooling

	22. 
	List the various types of lubricating system used in diesel engine.

	
	· Mist lubricating system



· Wet sump lubrication system 
· Splash system
· Semi-pressure system

· Full pressure system

· Dry sump lubrication system

	23. 
	What are the functions of lubrication system?

	
	(a)It reduces engine friction and hence it reduces wear & tear of moving parts
(b) It removes the heat generated due to friction & keeps the engine parts cool

(c) It keeps the engine parts clean by carrying away dirt & other foreign matters

(d) It forms a good seal between piston rings and cylinder walls

(e) It reduces noise of the engine


	24. 
	List the various functions of fuel injection system.

	
	· It filters the fuel

· Monitor the correct quantity of fuel to be injected

· Timing of the injection process

· Regulates the fuel supply

· Fine atomization of fuel 

· Distributes the fuel evenly to all cylinders in case of multi cylinder engine

	25. 
	List the classification of fuel injection system.

	
	· Common rail direct injection system 

· Individual pump injection system 

· Distributor system

	26. 
	List any four disadvantages of diesel power plant.

	
	· High operating cost 


· High maintenance and lubrication cost 


· Capacity is restricted 


· Noise pollution

	27. 
	Whatare the applications of diesel engine power plants?









[APR/MAY 2017]

	
	· It is quite suitable for mobile power generation

· It is used as peak load plants in combined with thermal or hydro plants 

· It is used as stand by plants for emergency service

	28. 
	Mention the advantages of diesel engine power plant.

	
	· Diesel engine power plants are cheaper

· Plant layout is simple

· Location of the plant is near the load centre

· It is quick starting & easy pick up of loads

	29. 
	Define regenerator efficiency[NOV/DEC 2020]

	
	Regeneration in thermodynamics process refers to a method where the certain quantity of heat abstracted from the steam is utilized to heat the water. ... Using regeneration, the efficiencies of thermodynamic cycles can be improved.

	30. 
	How gas turbine power plants are classified?

	
	i) According to the cycle of operation: 


Open & Closed cycle

ii) According to the process: 


Constant pressure & Constant volume

iii) According to the load: 




Peak load, Standby & Base load

iv) According to the application: 




Aircraft, Marine & locomotive

v) According to the fuel: 




Solid, liquid & gas

	31. 
	What are the major componentsof a gas turbine power plant?[NOV/DEC 2020]

	
	· Compressor

· Combustion chamber

· Turbine

	32. 
	State the merits and demerits of closed cycle gas turbine over open cycle gas turbine power plant.[NOV/DEC 2018]

	
	Merits:

· With closed cycle gas turbine plants, the back pressure can be increased. Due to the control on back pressure, unit rating can be increased about in proportion to the back pressure. Therefore, the machine can be smaller and cheaper than the machine used to develop the same power using open cycle plant.

· The closed cycle avoids erosion of the turbine blades due to contaminated gases and fouling of compressor blades due to dust.

· The need for filtration of the incoming air which is a severe problem in open cycle plant is completely eliminated.   

Demerits:

· The system is required considerable quantity of cooling water for pre-cooler. 
· Higher internal pressures involve complicated design of all components and high-quality material is required. 
· The response to the load variations is poor compared to the open cycle plant.

	33. 
	What are the applications of gas turbine power plant?[APR/MAY 2018]

	
	· Peak load plants: gas turbine power plants are used to supply peak loads in steam or hydro plants

· Standby plants: They are used as Standby plants for hydro – electric plants

· They are used in industries for driving compressors and electric generators

	34. 
	List the types of gas turbine power plants. 



















[NOV/DEC 2016]

	
	· Open cycle gas turbine power plant 



· Closed cycle gas turbine power plant

	35. 
	List the factors which affect the performance of gas turbine power plants.

	
	· Part load efficiency 

· Fuel consumption 

· Air mass flow rate 

· Thermal efficiency 

· Regeneration

	36. 
	What is Reheating and Regeneration of gas turbine? [MAY/JUN2013][NOV/DEC 2016]

	
	Reheating:


The output of a gas turbine can be amply improved by expanding the gases in two stages with a reheater between the two turbines. Reheating increases the net work output of the gas turbine plant. 

Regeneration:

In the simple open cycle system, the heat of the turbine exhaust gases goes as waste. To make use of this heat a regenerator is 
provided. In the regenerator the heat of the hot exhaust gases from the turbine is used to preheat the air entering the combustion chamber.

	37. 
	What type of cycle is used in gas turbine? 


















[NOV/DEC 2013]

	
	In an ideal gas turbine, gases undergo three thermodynamic processes: an isentropic compression, an isobaric (constant pressure) combustion and an isentropic expansion and heat rejection. Together, these make up the Brayton cycle.

	38. 
	What is meant by combined cycle power plant?

	
	To increase the efficiency and to reduce the fuel consumption, the combined power cycles are introduced by superposing a high temperature power plant as a topping unit and a low temperature power plant as a bottoming unit.

	39. 
	Give an example of combined cycle power plant? 
[APR/MAY 2016][NOV/DEC 2018]

	
	· Combined nuclear – steam power plant

· Combined MHD – gas turbine power plant

· Combined thermoelectric – steam power plant

· Combined gas turbine – steam power plant

· MHD – steam power plant

· MHD – Thermionic power plant

	40. 
	What is meant by IGCC?

	
	Integrated gasification combined cycle (IGCC )is a combined cycle process fueled by coal which is gasified by heating it in a gasifier in the presence of steam and oxygen. The resulting fuel gas is made up mainly of hydrogen and carbon monoxide which is burnt in a gas turbine to produce electricity, carbon dioxide and water vapour.

	41. 
	Justify auxiliary power consumption of Brayton cycle is almost twice that of Rankine cycle. [NOV/DEC 2017]

	
	Power consumption of Brayton cycle is almost twice that of Rankine cycle because the compressor work is much higher in Brayton cycle compared to pump work in Rankine cycle.


PART – B(C401.2)

	1. 
	Derive the efficiency equation for the following cycles.

· Otto cycle 

· Diesel cycle

· Dual cycle 

· Brayton cycle

	2. 
	Enlist the advantages and disadvantages of diesel power plant and discuss the essential components of the diesel power plant with neat layout.









    [NOV/DEC 2017]

	3. 
	Sketch the layout of a diesel engine power plant and applications of Diesel power plant.       

[MAY/JUN 2014][APR/MAY 2016] [NOV/DEC 2016]

	4. 
	(a) Explain about the lubrication system of Diesel power plant. 

(b) Explain in detail the cooling system of a diesel power plant. 



    [MAY/JUN 2013]

	5. 
	State the advantages and disadvantages of open cycle and closed cycle turbine power plant.
                                                                                  [NOV/DEC2015][APR/MAY 2016]

	6. 
	Explain the two types of gas turbine power plant.[APR/MAY 2017]
[NOV/DEC2015,2017]

	7. 
	Explain different components of gas turbine plant with neat sketch.

 [MAY/JUN 2013]

	8. 
	Explain the effect of intercooling, regeneration and reheating in gas turbine. 

 [MAY/JUN 2013] [NOV/DEC 2014]    [NOV/DEC 2020]

	9. 
	Explain in detail about combined cycle power plant. [APR/MAY 2016][NOV/DEC 2016] [NOV/DEC 2018]

	10. 
	Explain in detail about integrated gasifier based combined cycle systems.  [NOV/DEC 2020]
                                                                                             [APR/MAY 2017][NOV/DEC 2015]

	11. 
	 Explain briefly the various auxiliary systems of diesel power plant system with   neat sketch[APR/MAY 2020]

	12. 
	Write a brief notes on starting system of gas turbine                                 [APR/MAY 2018]

	13. W
	With the help of a neat diagram , explain the working of combined gas turbine and steam turbine plant                                                                                         [APR/MAY 2018]

	14. 
	State the essential functions of fuel injection system in a diesel power plant, with a neat sketch explain the common rail fuel injection system.                                [NOV/DEC 2018}

	15. 
	Explain briefly the various auxiliary systems of diesel power plant system with neat sketch


PART – C(C401.2)
	1.
	A 4.5 MW gas turbine generating set operates with two compressor stages. The overall pressure ratio is 9:1.The high pressure turbine drives the compressor while the low pressure turbine drives the generator. The temperature of gases at entry to HP turbine is 625 oC. The exhaust gases leaving the LP turbine are passed through a heat exchanger to heat the air leaving the HP stage compressor. The compressors have equal pressure ratio and intercooling is complete between the stages. The air inlet temperature is 20oC. The isentropic efficiency of each compressor stage is 0.8 and that of each turbine stage is 0.85. The heat exchanger thermal ratio is 0.8.Assum a mechanical efficiency of 93%for both power shaft and compressor turbine shaft. Neglecting other losses, compute thermal efficiency, workdone of the plant and mass flow rate. (Take CP=1.0 kJ/kgK, γ=1.4 for air, CP=1.15 kJ/kgK, γ=1.33 for exhaust gases)

[NOV/DEC 2017]

	2.
	What is engine day tank? Explain about fuel injection system of Diesel power plant.           

                                                                                                                             [MAY/JUN 2013]

	3. 
	Derive an expression for the work ratio using Brayton cycle. 




[NOV/DEC 2016]

	4. 
	A 2 cylinder CI engine with a compression ratio 13:1 and cylinder dimensions of 200 mm x 250 mm works on two stroke cycle and consumes 14 kg/h of fuel while running at 300 rpm. The relative and mechanical efficiencies of engine  are 65% and 76% respectively. The fuel Injection is effected upto 5 % of stroke. If the calorific value of the fuel used is given 41800 kJ/kg, Calculate the Mean effective Pressure developed. [APR/MAY 2018] 

	5. 
	A four stroke diesel engine has a piston diameter of 16.5 cm and a stroke of 27 cm. The compression ratio is 14.3, the cut off a 4.23 % of the stroke and the mean effective pressure 4.12 bar. The engine speed is 264 rpm and the fuel consumption is 1.076 kg of oil per hour, having a calorific value of 39150 kJ/kg. Calculate the relative efficiency of the engine.                                                                                                         [APR/MAY 2018]

	6. 
	What is regeneration? How it improves the thermal efficiencies of simple open gas cycle?                                                                                                                  [NOV/DEC 2018]


UNIT III – NUCLEAR POWER PLANTS

PART – A
	1. 
	What are isotopes?

	
	Some elements have the same number of protons in the nucleus but different number of neutrons. As a result, these elements have the same atomic number but different mass number. They are known as the isotopes of an element.

	2. 
	Write about atomic number?

	
	The nucleus contains protons and neutrons. The number of protons in a given atom’s nucleus is an atomic number (Z).

	3. 
	What is binding energy?

	
	It is the energy required to separate an atomic nucleus completely into its constituent protons and neutrons, or, equivalently, the energy that would be liberated by combining individual protons and neutrons into a single nucleus.

	4. 
	Give the requirements of fission process.

	
	· The neutrons emitted in fission must have adequate energy to cause fission of other nuclei. 

· The produced number of neutrons must be able not only to sustain the fission process but also to increase the rate of fission.

· The process must be followed by the liberation of energy

· It must be possible to control the rate of energy liberation

	5. 
	Name the three moderators commonly used in nuclear reactor.

	
	· Heavy water (D2O)

· Water (H2O), 
· Beryllium

· Graphite

· Helium

	6. 
	What is moderating ratio?

	
	[image: image23.png]Number of neutrons of any one generation
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	7. 
	What are the desirable properties of a Coolant? 



[MAY/JUNE2014]        [NOV/DEC 2020]

	
	· It must slowdown the neutron as quick as possible

· It must have 
resistance to corrosion.

· It must have good machinability.

· High 
melting point for solids and low melting point for liquids.

· It must have high thermal conductivity


	8. 
	What is nuclear fission?






























[NOV/DEC 2013]

	
	Nuclear fission is the process of splitting the nucleus in to two almost equal fragments accompanied by the release of heat.



	9. 
	What is the difference between the fission and fusion?

	
	S.No

Fission

Fusion

1

It is the process of splitting a heavy nucleus in to 2 fragments with liberation of large amount of energy.

It is the process of combining of two nuclei in to single nucleus with liberation of largeamount of energy
2

The process results in the emission of radioactive rays.

The radioactive rays emitted from fusion is much lesser than fission.

3

It is possible to construct self-sustained fission reactors.  

It is extremely difficult to construct fusion reactors



	10. 
	Define multiplication factor of a fission process.
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If multiplication factor greater than 1, the chain reaction will continue and if multiplication factor less than 1, the chain reaction cannot be maintained.

	11. 
	Explain the function of nuclear reactor.

	
	A nuclear reactor is similar to the furnace of a steam power plant. In nuclear reactor, heat is produced due to nuclear fission chain reaction.

	12. 
	What are the essential components of nuclear reactor?[APR/MAY 2018]

	
	· Nuclear fuel  

· Moderator  

· Control rods  

· Reflectors  

· Reactor vessel  

· Biological shielding  

	13. 
	What are fast nuclear reactors? 



























[MAY/JUNE 2016]

	
	A fast neutron reactor or simply a fast reactor is a category of nuclear reactor in which the fission chain reaction is sustained by fast neutrons. Such a reactor needs no neutron moderator, but must use fuel that is relatively rich in fissile material.

	14. 
	What is the purpose of control rods with examples?[NOV/DEC2015] [NOV/DEC2017][APR/MAY2017]

	
	Control rods are used to absorb neutrons in order to maintain the chain reaction at a steady state condition or to shut down the reactor automatically under emergency conditions.  Boron, cadmium, silver or indium have the property of absorbing neutrons.

	15. 
	Why is shielding of nuclear reactor necessary? 















[NOV/DEC 2016]

	
	During fission of nuclear fuel, alpha particles, beta particles, gamma rays and neutrons are produced. Thick layers of lead or concrete are provided round the reactor for stopping the gamma rays. Shielding is essential to protect the operating persons from the harmful effects.  

	16. 
	Define the term Breeding.

	
	The process of producing fissionable materials such as plutonium 239(Pu239) and  uranium 233 (U233) from fertile materials uranium 238 (U238) and thorium 232 (Th232)respectively by neutron absorption is known as breeding.

	17. 
	How do you cater for safety of nuclear power plant?
[NOV/DEC2015][NOV/DEC 2020]

	
	· A nuclear power plant should be constructed away from human habitation.

· The materials to be used for construction of the nuclear power plant should be of required standards.

· Waste water from the nuclear power plant should be purified.

· The nuclear power plant must be provided with such a safety system which should safely shut down the plant as and when necessity arises. 

· While disposing off the waste from nuclear plant, it should be ensured that their pollution of water of river or sea where these wastes are disposed.



	18. 
	What is LMFBR? Why is a liquid metal the preferred coolant in a FBR?
[MAY/JUN 2013]

	
	· LMFBR stands for liquid metal fast breeder reactor. 
· The liquid metal is always preferred as the coolant since it is an excellent heat transfer material.

· Liquid metal coolant need not be pressurized. 

	19. 
	Name the coolants commonly used for fast breeder reactors?

	
	· Liquid metal (Na (or) Na K)  
· Helium (He)

· Carbon dioxide. 

	20. 
	What are the advantages of breeder reactors?

	
	· It gives high power density than any other reactor

· High breeding is possible

· No moderator is required

· Small core is sufficient

· High burn-up of fuelis achievable

	21. 
	What are the desirable properties of a coolant?

	
	· Low melting point

· High boiling point

· High chemical and radiation stability

· Low viscosity

· Non-toxicity

· Short half lives& Low energy emission (Minimum induced activity)

· High specific heat (reduces pumping power and thermal stresses)

· High density (reduces pumping power and physical plant size)

	22. 
	What is a gas cooled-nuclear reactor?

	
	A nuclear reactor in which gaseous coolants such as air, hydrogen, helium or carbon di-oxide are used as a coolant is called gas cooled reactors

	23. 
	What are the advantages of gas cooled reactor nuclear power plant?

	
	· Fuel processing is simple

· The use of CO2 as coolant completely eliminates the possibility of explosion in reactor. 

· No corrosion problem

	24. 
	What are the advantages of using CO2as coolant?

	
	· CO2 do not react chemically with the structural materials

· CO2 gas can attain high temperature for a particular pressure

· CO2 do not absorb neutron

· The leakage of CO2 gas will not affect the reactivity

· The CO2 gas coolant provides best neutron economy

	25. 
	What is the necessity of automatic controls for feed water?

	
	The electrical load on power plant varies in an irregular manner. The automatic control provided at a power plant successfully meets over the variable load. The automatic control for feed water is necessary since the supply of feed water depends upon plant load.

	26. 
	What is mass defect? 


































 [MAY/JUNE 2013]

	
	When two nuclear particles are combined to form a nucleus, there is a difference in the mass of the resultant nucleus and sum of masses of two parent nuclear particles. This decrement of mass is known as mass defect. The amount of mass defect is directly proportional to the amount of energy released.

	27. 
	What do you understand by radioactive decay? 















 [NOV/DEC 2014]

	
	Radioactive decay is the spontaneous breakdown of an atomic nucleus resulting in the release of energy and matter from the nucleus.

	28. 
	State some advantages of Pressurized Water reactor?

	
	· Water used in reactor (as coolant, moderator and reflector) is cheap and easily available.

· The reactor is compact and power density is high

· Fission products remain contained in the reactor and are not circulated

· A small number of control rods are required.

· There is a complete freedom to inspect and maintain the turbine, feed heaters and condenser during operation.

· This reactor allows reducing the fuel cost extracting more energy per unit weight of fuel as it is ideally suited to utilization of fuel designed for higher burn-ups.

	29. 
	What is CANDU type reactor? 











[MAY/JUNE 2016][NOV/DEC 2018]

	
	The CANDU,for CANada Deuterium Uranium reactor, is a Canadian developed, pressurized heavy water reactor used to generate electric power. In CANDU reactor, heavy water (99.8% deuterium oxide D2O) is used as the moderator, coolant and neutron reflector. In this type of reactor natural uranium (0.7% U235) is used as fuel. 

	30. 
	What is critical mass of nuclear fuel? 






















 [NOV/DEC 2016]

	
	A critical mass is the smallest amount of fissile material needed for a sustained nuclear chain reaction. The critical mass of a fissionable material depends upon its nuclear properties its density, its shape, its enrichment, its purity, its temperature, and its surroundings.

	31. 
	Define “electron volt” with reference to Nuclear power plants.           [NOV/DEC 2017]

	
	Electron volt, unit of energy commonly used in atomic and nuclear physics, equal to the energy gained by a single electron when it is accelerated through 1 volt of electric potential difference. One electron volt equals 1.602 × 10-19 J.

	32. 
	What is a function of pressurizer in a PWR? [APR/MAY2017][NOV/DEC 2018]
The pressuring tank included in the circuit used to maintain the constant pressure in the circuit throughout the load range. Electric heating coil in the pressuriser boils the water to form the steam which is collected in the dome and pressurises the entire coolant circuit before starting reactors.

	33. 
	What are breeder reactors?                                                                            [APR/MAY2018]

	
	Breeder reactor, nuclear reactor that produces more fissionable material than it consumes to generate energy. This special type of reactor is designed to extend the nuclear fuel supply for electric power generation. Whereas a conventional nuclear reactor can use only the readily fissionable but scarcer isotope uranium-235 for fuel, a breeder reactor employs either uranium-238 or thorium, of which sizable quantities are available. Uranium-238, for example, accounts for more than 99 percent of all naturally occurring uranium. In breeders, approximately 70 percent of this isotope can be utilized for power production. 


PART – B(C401.3)
	1. 
	Explain the nuclear fission and nuclear fusion

	2. 
	Explain in detail about the nuclear radioactivity and its effects.

	3. 
	Explain different types of nuclear reactions and initiations of nuclear reactions. 

                                                                                                                             [APR/MAY 2017]

	4. 
	Explain different methods of nuclear waste disposal with neat sketch.

                                                                                            [MAY/JUNE 2013, NOV/DEC 2015]

	5. 
	Explain the construction and working of nuclear power plant with a layout. 

                                                                                  [APR/MAY 2017] [NOV/DEC 2015, 2016]

	6. 
	Explain the working of following:

(i) Pressurized water reactor (PWR) 

[MAY/JUNE 2016] [NOV/DEC 2017][APR/MAY 2018] [NOV/DEC 2020]
(ii) Boiling water reactor (BWR)
[ NOV/DEC 2014,2017,2018 ,MAY/JUNE 2016,2017] [NOV/DEC 2020]
(iii) Gas-cooled and Liquid metal cooled reactors

(iv) CANadaDeutrium-Uranium reactor (CANDU) 
[MAY/JUNE 2014, NOV/DEC 2015, 2016,2017]

	7. 
	Explain the nuclear power plant challenges.

	8. 
	List out the advantages and disadvantages of the nuclear power plant.

	9. 
	Explain the safety measures required for nuclear power plant.

[NOV/DEC 2016,2018]

	10. 
	Discuss the various factors which must be considered while selecting a site for a nuclear power plant.

	11. 
	Outline the construction and working principle of Heavy water Cooled Reactor (HwR) with a neat sketch and discuss the advantages and disadvantages of HwR. [NOV/DEC 2020}

	12. 
	Write a note on Nuclear fuels                                                                         [APR/MAY 2018]

	13. 
	Write the points to be considered for selecting sites for nuclear power plants.  [APR/MAY 2018]


PART – C(C401.3)
	1. 
	Name 4 reactors involving Deuterium in a fusion reactor. Which one is achieved quite early?                                                                                                                  [NOV/DEC 2017]

	2. 
	(i)Explain the functions of reflectors and cladding. 




















(ii) Write a note on India’s three stage nuclear power programme. 

  [MAY/JUNE 2016]

	3. 
	Write about principle of nuclear energy? List the nuclear power stations in India and explain any one in detail.                                                                                [NOV/DEC 2014]


UNIT IV– POWER FROM RENEWABLE ENERGY

PART – A(C401.4)
	1. 
	List the advantages of hydro power. 




[MAY/JUNE 2013]

	
	· No fuel Charges. , Running cost of the plant is low.

· The plant has no stand by losses. , The plant efficiency does not change with age.

· It takes a few minutes to run and synchronise the plant.

· No ash problem and atmosphere is not polluted since no smoke is produced from the plant.

· In addition to power generation these plants are also used for flood control and irrigation purposes.

	2. 
	Mention the various disadvantages of hydro power plants.

	
	· The initial cost of the plant is high.

· It takes considerable long time for the erection of such plants.

· Such plants are usually located in hilly areas far away from the load centre and as such they require long transmission lines.

· Power generation by the hydro-electric plant is only dependent on the quantity of water available which in turn depends on the natural phenomenon of rain.

	3. 
	What is pondage and storage?





[MAY/JUNE 2014]

	
	This reservoir of water may be classified as either storage or pondage according to the amount of water flow regulation they can exert. 

Storage: The function of the storage is to hold excess river flow during the rainy season to supplement the low rates of flow during dry seasons. They can meet the demand of load fluctuations for six months or even for a year.

Pondage:Pondage involves in storing water during low loads so that this water can be utilized for carrying the peak loads during the week. They can meet the hourly or weekly fluctuations of load demand. With pondage, the water level always fluctuates during operations.

	4. 
	What is water hammer? 






[MAY/JUNE 2014]

	
	Water hammer is the sudden rise in pressure in the penstock due to the shutting off the water to the turbine. This sudden rise in pressure is rapidly destroyed by the rise of the water in the surge tank otherwise it may damage or burst the penstock.

	5. 
	What are the advantages of pumped storage plant?

	
	· The pumped storage plant can be constructed near the load centre easily than conventional hydro (or) thermal plant.

· Its capacity is not controlled by river flow

· Since storage is done usually on daily / weekly basis, the size of the reservoir required is small.

	6. 
	What is the function of draft tube?

	
	The main function of draft tube is to decelerate the velocity and increase the pressure of the fluid flowing from the runner exit to tail race.  It is used to regain the kinetic energy of water coming out of reaction turbine. It enables the reaction turbine to be placed over tailrace level.

	7. 
	What is a surge tank? 







[MAY/JUNE 2016]

	
	A surge tank is a small reservoir or tank in which the water level rises or falls to provide better regulation of water pressure in the system. The surge tank controls the water when the load on the turbine decreases and supplies water when the load on the turbine increases. Thus, surge tank controls the pressure variations resulting from the rapid changes in water flow in penstock and hence prevents water hammer.

	8. 
	What are the types of water turbines?

	
	· According to action of water flow:  Impulse turbine, Reaction turbine

· According to direction water flow: Tangential flow, Radial flow, Axial flow turbine    

· According to head : High Head , Medium Head , Low Head

· According to Specific speed : High , Medium , Low


	9. 
	List the difference between Francis and Kaplan turbine. 

[NOV/DEC 2016]

	
	S. No

Francis Turbine

Kaplan Turbine

1

In Francis turbine water enters the runner radially and exits axially.
In Kaplan turbine water enters axially and leaves axially.
2

Francis turbine runner has 15-25 blades
The Kaplan turbine runner has 3-8 blades
3

Owing to large number of vanes, and greater area of contact of water

Owing to fewer number of vanes, and less wet area

4
The specific speed is low (50-250)
The specific speed is high (250-850)
5

It has more friction loss and has lower efficiency.
It has lesser friction loss and has higher efficiency.


	10. 
	What are the components of wind energy system?

	
	· Wind turbine or rotor

· Wind mill head – it houses speed increaser, drive shaft, clutch, coupling etc.

· Electrical generator

· Supporting structure

	11. 
	Mention the various advantages of wind power. 



  [NOV/DEC 2015,NOV/DEC 2018]

	
	· It is a renewable energy source

· Wind power systems being non-polluting have no adverse effect on the environment

· Fuel provision and transport are not required in wind energy conversion system.
· Economically competitive.

	12. 
	Why is a tall tower essential for mounting a horizontal axis wind turbine? [MAY/JUNE 2016]

	
	Height of the tower is an important in design of horizontal axis wind turbine. Because wind speed increases with height, taller towers enable turbines to capture more energy and generate more electricity. Generally output power of the wind system increase with increase in height and also reduces the turbulence in wind. 

	13. 
	List the various types of solar energy collectors. 



[NOV/DEC 2013]

	
	· Flat plate collectors 

· Focusing (concentrating) Collectors

· Parabolic trough collector

· Mirror strip collector , Fresnel less collector

· Flat plate collector with adjustable mirrors

· Compound parabolic collectors 

	14. 
	List the applications of solar collectors. (OR) List the methods of solar energy utilization                                                                                                              [NOV/DEC 2018]

	
	· Water heating

· Space heating

· Drying

· Vapour engines and turbines

· Process heating

· Refrigeration

· Cooking

· Thermo electric generator

	15. 
	What are the disadvantages of solar energy?

	
	· Available in day time only, 

· The solar energy is diffused. Although the total energy is enormous, the collection and conservation of solar energy into useful forms must be carried out over a large area which entails a large capital investment for the conversion apparatus.

	16. 
	What are the applications of solar photovoltaic system?

	
	· Water pumping sets for micro irrigation and drinking water supply 

· Weather monitoring

· Railway signaling equipment

	17. 
	List the advantages of solar Energy.

	
	· Solar energy is free from pollution.

· They collect solar energy optically and transfer it to a single receiver, thus minimizing thermal- energy transport requirements.

· The plant requires little maintenance or help after setup.

· Solar radiation does not contaminate environment or endanger ecological balance.

	18. 
	List out the advantages of tidal power plant.

	
	· It is free from pollution 

· Large area of land is not required 

· It is much superior to hydro power plants as it is totally independent of rain 

· It is inexhaustible

	19. 
	What are the limitations of tidal power plant? 



[NOV/DEC 2015]

	
	· The tidal ranges are highly variable. Therefore, turbines have to work on a wide range of head variation.

· More corrosion will occur due to sea water.

· The power transmission cost is high because the tidal power plants are located away from load centres.

	20. 
	What are factors to be considered for suitable site selection of tidal power plant?

	
	· The location of the plant must be near the ocean

· Site selection for the plant should be in such a way that tidal range of ocean is large

· The sluice gates of dam should allow water to or from basins

	21. 
	What are classifications of geothermal energy?

	
	· Hydrothermal convective systems

· Vapour dominated or dry steam fields

· Liquid dominated system or wet steam fields

· Hot water fields

· Geo pressure resources

· Petro thermal or Hot dry rocks

· Magma resources

· Volcanoes

	22. 
	What is the source of geothermal energy? 

   [NOV/DEC 2013, NOV/DEC 2017]

	
	Geothermal energy is clean and renewable source of energy that refers to heat found in Earth’s core. The geothermal energy is basically a form of thermal energy that has its origin in radioactive decay of various minerals inside the Earth's core.

	23. 
	What is fuel cell? 







[APR/MAY2017,APR/MAY 2018]

	
	It is defined as an electrochemical device in which the chemical energy of a fuel is directly converted in to electrical energy.

	24. 
	Enlist the classification of fuel cell [NOV/DEC 2020]

	
	· Polymer electrolyte membrane fuel cells. ...

· Direct methanol fuel cells. ...

· Alkaline fuel cells. ...

· Phosphoric acid fuel cells. ...

· Molten carbonate fuel cells. ...

· Solid oxide fuel cells. ...

· Reversible fuel cells.

	25. 
	list the various types of turbines used in tidal power station [NOV/DEC 2020]

	
	· Axial turbines.

· Crossflow turbines.

· Flow augmented turbines

	26. 
	How are winds formed?                                                   [APR/MAY2018]
Wind is air in motion. Wind forms when the sun heats one part of the atmosphere differently than another part. This causes expansion of warmer air, making less pressure where it is warm than where it is cooler. Air always moves from high pressure to lower pressure, and this movement of air is wind.


PART – B(C401.4)
	1. 
	With a neat diagram, explain the working principle of the Hydro Electric power plant.                       

[MAY/JUNE 2013,2017 NOV/DEC 2015, NOV/DEC 2016,APR/MAY 2018]

	2. 
	Write about selection of water turbine? Explain any one turbine with neat sketch used in hydroelectric power plants. 






[NOV/DEC 2014]

	3. 
	What are factors to be considered for selection of turbine?

	4. 
	Describe pumped storage power plant with neat sketch 

                     [MAY/JUNE 2013]

	5. 
	Write on the factors that should be considered while selecting a site for a hydroelectric plant.                                                                                                                [MAY/JUNE 2016]

	6. 
	(i)Write the principle, construction and working of Wind power system OR Write short notes on wind power systems  explain the different types of wind Machines.                                                                    [NOV/DEC 2018] [NOV/DEC 2020]
(ii)  List the advantages and disadvantages of wind energy system. 
    [NOV/DEC 2016]

	7. 
	Write the principle, construction and working of Solar power system and Solar Photo Voltaic power system.            [MAY/JUNE 2013,2017NOV/DEC 2015, MAY/JUNE 2016] [NOV/DEC 2017] [NOV/DEC 2020]

	8. 
	Write the principle, construction and working of Tidal power system.
[MAY/JUNE 2013]

	9. 
	Write the principle, construction and working of Biogas power system.
[APR/MAY 2017][NOV/DEC 2015]

	10. 
	What is fuel cell? Explain the principle and working of fuel cell power system?OR Describe the working of hydrogen-oxygen fuel cell [NOV/DEC 2014, NOV/DEC 2015, NOV/DEC 2016, MAY/JUNE 2016, APR/MAY 2018]

	11. 
	Write short notes on Biogas                                                                           [NOV/DEC 2018]

	12. 
	 State the advantages of inward flow reaction turbine over outward flow reaction turbine                                                                                                           [APR/MAY 2018]

	13. 
	 Explain the operation of a fixed dome type digester biogas plant      [APR/MAY 2018]


PART – C(C401.4)
	1. 
	The wind velocity is 10m/s at 22oC. Turbine diameter is 10m.The wind machine operates at 35 rpm at a peak efficiency of 40%.Compute the following


 (a) Total power density of wind stream. 

(b) Actual power density. 

(c) Turbine power output                                                                                [NOV/DEC 2017]

	2. 
	“Solar power cycle can be classified into Low, Medium and High temperature cycles". Explain with examples.                                                                                   [NOV/DEC 2017]

	3. 
	Write the principle, construction and working of Geothermal power system.

	4. 
	State the classification of hydro electric power plant and explain the working with a neat sketch.                                                                                                                [NOV/DEC 2018]


UNIT V– ENERGY ECONOMIC AND ENVIRONMENTAL ISSUES OF POWERPLANTS

PART – A
	1. 
	Define load curve?                                                                                        [NOV/DEC 2018]

	
	Load curve is a graphical representation between load in kW and time in hours. It shows variation of load at the power station. The area under the load curve represents the energy generated in a particular period.

	2. 
	Define load factor, demand factor and capacity factor?


                   [MAY/JUNE 2016]

	
	· Load factor is defined as the ratio of average load to the peak demand.
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· Demand factor is defined as the ratio of maximum demand of the system to connected load of the system. 
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· Capacity factor is the ratio of an actual electrical energy produced to the maximum possible electrical energy could have been produced during the same time.

	3. 
	What is the significance of load curve? (OR) What are chronological load curves?




[NOV/DEC 2015, APR/MAY 2018]

	
	A load curve is a graphic record showing the power demands for every instant during a certain time interval. Such a record may cover 1 hour, in which case it would be an hourly load graph; 24 hours, in which case it would be daily load graph; a month, in which case it would be a monthly load graph; or a year, in which case it would be a yearly load graph.

	4. 
	What are fixed cost & operating cost?



[MAY/JUNE 2016,2017][NOV/DEC 2020]

	
	· Fixed costs are the cost required for the installation of complete power plant. Fixed cost includes the following cost: Cost of land  , Cost of building  , Cost of equipment  , Cost of installation, Interest , Depreciation cost , Insurance , Management cost

· Operating cost includes the following cost : Cost of fuel, Cost of operating labour, Cost of maintenance, labours and materials

	5. 
	What is the need of depreciation cost?

	
	Depreciation cost is the amount to be set aside per year from the income of the plant to meet the depreciation caused by the age of service, wear and tear of the machinery and equipments. Depreciation amount collected every year helps in replacing and repairing the equipment.

	6. 
	List the types of tariffs to calculate energy rate.

	
	· Flat demand rate

· Straight line meter rate

· Block- meter rate

· Hopkinson demand rate
·  Doherty rate

	7. 
	What is main objective of tariff? 




[NOV/DEC 2016]

	
	Tariffs have three objectives: 

· Recovery of cost of capital investment in generating equipment, transmission, and distribution system.

· Recovery of the cost of operation, supplies and maintenance of the equipment

· Recovery of the cost of material, equipment, billing and collection cost as well as for miscellaneous services.

· A net return on the total capital investment must be ensured

	8. 
	How the tariff for electrical energy is arrived?

	
	E = Ax + By + C

Where , E = Total amount of bill for the period considered



     A = rate per kW of maximum demand



      x = Maximum demand in kW



     B = Energy rate per kWh



     y = energy consumed in kWh during the period considered.



     C = Constant amount charged to the consumer during each bill period. 

This charge is independent of demand or total energy.

	9. 
	Define flat rate tariff.

	
	The charging of amount depends only on the connected load and fixed number of hours of use per month or year is called flat rate tariff.

	10. 
	Define diversity factor

	
	Diversity factor is defined as the ratio of sum of the maximum power demands of the subdivisions of the system, or part of a system, to the maximum demand of the whole system.

[image: image27.png]Sum of individual maximum demands
Maximum demands of entire group

diversity factor





	11. 
	Define plant use factor (OR) Define utility factor
[NOV/DEC 2016, APR/MAY 2018]

	
	The utilization factor or use factor is the ratio of the time that a piece of equipment is in use to the total time that it could be in use. It is often averaged over time in the definition such that the ratio becomes the amount of energy used divided by the maximum possible to be used

	12. 
	What are major factors that decide the economics of power plants?

	
	· Connected load   , Demand   , Maximum demand  , Load factor, 
· Demand factor  , Diversity factor  , Capacity factor  , Utilization factor 
· Plant use factor

	13. 
	What is the site selection criterion for hydroelectric power plant?

	
	· Availability of water     

· Water storage

· Water head   

· Accessibility of site

· Distance from the load centre

· Type of the land of the site

	14. 
	What is the site selection criterion for nuclear power plant?

	
	· Availability of water   
· Disposal of Waste   
· Away from populated area

· Nearest to the load centre
· Other Factors – Accessibility to the road and rail are general considerations.

	15. 
	What is the site selection criteria for thermal power plant?

	
	· Transportation network   
· Geology and soil type

· Topography   
· Water resources  
· Population centre 6.Area size

	16. 
	Write the various nuclear waste disposal methods.[NOV/DEC 2020]

	
	· Utilizing underground facility, 
· Injecting into deep aquifers, 
· Deep bore holes 
· Space disposal  

	17. 
	Write the types of pollution control methods adopted in thermal power plants?

	
	1. Air pollution control

· Electrostatic precipitators    
· Low NOX burners

· Flue gas stack 

· Dry ash extraction
2. Water pollution control

· Coal/oil setting pits

· Ash dykes & disposal systems, 

· Ash water recycling system

	18. 
	What do you mean by spent fuel? How it is disposed?

	
	Every 18 to 24 months, nuclear power plants must shut down to remove and replace the "spent" uranium fuel. This spent fuel has released most of its energy as a result of the fission process and has become radioactive waste  and it can  be disposed by  geological disposal (into deep bore holes, injecting into deep aquifers) or  space disposal.

	19. 
	What are the equipments used to control the particulates?

[NOV/DEC 2015]

	
	· Scrubbers,  Cyclone separator 
· Electro static precipitator , Fabric filters

	20. 
	Write advantages and disadvantages of nuclear power plant?

	
	Advantages

(i) Economic (ii) Environmental (iii) Portability & Productivity

Disadvantages

(i)Waste storage (ii) Accidents (iii) National Security 

	21. 
	What is the purpose of electrostatic precipitator?

	
	An electrostatic precipitator (ESP) is a filtration device that removes fine particles, like dust and smoke, from a flowing gas using the force of an induced electrostatic charge minimally impeding the flow of gases through the unit.

	22. 
	Define ‘Green House Effect’.






[NOV/DEC 2017]

	
	The 'greenhouse effect' is an atmospheric heating phenomenon in which the Earth experiences rise in temperature because greenhouse gases in the atmosphere (water vapor, carbon dioxide, nitrous oxide, and methane) which absorb some reflected radiation from earth and redirect back into the earth.

	23.  
	Name any two advanced emissions control technologies for coal – fired power plants[NOV/DEC 2018]
The advanced emissions control technologies are selective catalytic reduction(SCR), electrostatic precipitators (ESP), fabric filters, flue gas desulfurization (FGD), wet ESP, dry sorbent injection, and mercury control methods


PART – B(C401.5)
1. A steam power station has an installed capacity of 120 MW and a maximum demand of 100 MW. The coal consumption is 0.4 kg per kWh and cost of coal is Rs. 80 per tonne. The annual expenses on salary bill of staff and other overhead charges excluding cost of coal are Rs.50 × 105. The power station works at a load factor of 0.5 and the capital cost of the power station is Rs. 4 ×105. If the rate of interest and depreciation is 10% determine the cost of generating per kWh.

2. A Central power station has annual factors as follows. Load factor = 60%, capacity factor = 40% and use factor = 45%. Power station has a maximum demand of 15,000 kW. Determine the annual energy production, reserve capacity over and above peak load and hours per year not in service.








                                                              [NOV/DEC 2015]
3. (i)Explain the site selection criterion of hydro power plant. 

[NOV/DEC 2016]

(ii) A peak load on the thermal power plant is 75MW. The loads having maximum demands of 35MW, 20MW, 15MW and 18MW are connected to the power plant. The capacity of the plant is 90MW and annual load factor is 0.53. Calculate the average load on the power plant, energy supplied per year, demand factor and diversity factor. 

[NOV/DEC 2016]
4. Explain the following:

(a) Power tariff types adopted by TANGEDCO 


(b) Load distribution parameters




(c) Load curve




[MAY/JUNE 2016,NOV/DEC 2018]
5. Describe the site selection criteria, relative merits & demerits of nuclear power plant and thermal power plant.

6. (i) Explain the analysis of pollution from thermal power plants.

[NOV/DEC 2017]
       (ii) Elucidate the objectives and requirements to tariff and general form of tariff. 

[APR/MAY 2017] [NOV/DEC 2015, 2017, APR/MAY 2018]
7. Discuss briefly on airpollution  and water pollution caused by  thermal power plant.         
[DEC2016,MAY2016,2017,NOV/DEC 2018] [NOV/DEC 2020]
8. Explain the pollution control technologies for nuclear power plant.
 [APR/MAY 2017,NOV/DEC2016, NOV/DEC 2018]

9. (i) Name and elaborate on the elements that contribute to the total cost of electricity.


(ii) Brief: Base load, Peak load and average load of a thermal power plant.
(iii) Indicate the likely % cost of capital and operating cost of a thermal power plant take the like of the power plant as 25 years.





[MAY/JUNE 2016]

10. Explain demand factor, load factor, diversity factor and load factor.
[APR/MAY 2017]
11. Explain the elements of operating expenditure of a power plant  [APR/MAY 2018]
12. Determine the thermal efficiency of steam power plant and its coal bill per annum using the following data:Maximum demand = 24000 kW, Load factor = 40%, Boiler efficiency = 90%, Turbine efficiency = 92%, coal consumption = 0.87 kg/unit, Price of coal = Rs.280 per tonne     [APR/MAY 2018]

13i) list the various initial cost of a power station. [NOV/DEC 2020]

ii) Explain depreciation and discuss the various methods of calculating the depreciation [NOV/DEC 2020]

PART – C(C401.5) 
1. Develop the procedure you would adopt to establish the unit cost of power generation from coal, solar and wind based power generation systems.


[NOV/DEC 2017]
2. Draw the schematic of Anderson cycle based on OTEC and discusses it.
[NOV/DEC 2017]

3. Indicate any 4 methods adopted for disposal of radioactive waste material.[NOV/DEC 2017]
4.A new factory having a minimum demand of 100 kw and a load factor of 25% is comparing two power supply agencies.[NOV/DEC 2020]

i ) public supply tariff is Rs. 40 per kw of maximum demand plus 2 paise   per kwh.  Capital cost = Rs. 70,000  Interest and depreciation = 10%

ii) private oil engine generating station.     Capital cost = Rs. 2,50,000    Fuel consumption = 0.3 kg per kwh    Cost of fuel = Rs. 70 per tonne    wages = 0.4 paise per kwh    Maintenance cost = 0.3 paise per kwh    Interest and  depreciation = 15%.
5. i) A hydro power plant is to be used as peak load plant at an annual load factor of 30%. The electrical energy obtained during the year is 750 × 105 kwh. Determine the maximum demand. If the plant capacity factor is 24% find reserve capacity of  the plant. 

ii) Determine the thermal efficiency of a steam power plant and its coal bill per annum using the following data :[NOV/DEC 2020]
 Maximum demand = 24000 kw

load factor = 40%    

Boiler efficiency = 90%    

Turbine efficiency = 92%    

Coal consumption = 0.87 kg/Unit    

price of coal = Rs. 280 per tonne.
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