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DIESEL ELECTRIC POWER STATION

In an engine-generator set, the generator shaft is coupled to the Engine shaft. The engine
converts chemical energy in fuel into mechanical energy. The generator converts mechanical
energy into electrical energy.

Diesel engine is an excellent prime mover for electric generator capacities of from 100 hp to5000
hp. The Diesel units used for electric generation are more reliable and long - lived piece of
equipment compared with other types of plants.

Diesel engine power plants are installed where:

= Supply of coal and water is not available in desired quantity.

= Power is to be generated in small quantity for emergency services.

= Standby sets are required for continuity of supply such as in hospital, telephone exchange.

Advantages of diesel electric power plants:

The advantages of diesel power plants are listed below.

* Design and installations are very simple.

= Requires less water for cooling purpose.

= Standby losses are less as compared to other Power plants.

= Low fuel cost. = Quickly started and put on load.

= Smaller storage is needed for the fuel.

= Layout of power plant is quite simple.

= No problem of Ash handling.

= Less supervision required.

= For small capacity, diesel power plant is more efficient as compared to steam power plant.
= Able to respond to varying loads without any difficulty.

= Occupy less space.

= Requires less operating and supervising staff as compared to steam power plant.

= Overall capital cost is lesser than that of steam power plant. Disadvantages of diesel electric
power plants: The disadvantages of diesel power plants are listed below.



* High operating cost.

* High maintenance and lubrication cost.

= Fuel cost is more, since in India diesel is costly.

* The plant cost per kW is comparatively more.

= The life of diesel power plant is small due to high maintenance.
= Noise is a serious problem in diesel powerplant.

= Diesel power plant cannot be constructed for large scale.

* These can’t be constructed in large size. Its capacity is limited.
= Diesel power plant is not economical.

Applications: *

They are quite suitable for mobile power generation and are widely used in Transportation
systems consisting of railroads, ships, automobiles and airplanes.

= They can be used for electrical power generation incapacitiesfrom100 to 5000 H.P.
= They can be used as standby power plants.
* They can be used as peak load plants for some other types of power plants.

Layout of diesel electric power plants:
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Figure-i: Schematic layout of Diesel Power Plant
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Figure-2: Schematic layout of Diesel Power Plant

Essential Component of Diesel Power Plant
* Engine

* Air intake system

* Exhaust system

* Fuel system

» Starting system

* Governing system

* Cooling system

* Lubrication system

Air Intake System:

= The air intake system conveys fresh air through pipes and ducts to
= Air intake manifold of 4s engine
= Scavenging pump inlet of 2s engine

= Supercharger inlet of supercharged engine
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Figure: Air Intake System

The fresh air is first drawn and filtered to catch dirt from outsides air. The filters may be of dry or
oil bath. Filtered air is then drawn by the engine during suction.

Exhaust System:

The exhaust system is used to discharge the engine exhaust to the atmosphere outside the plant.
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Figure: Exhaust System

The exhaust manifold takes exhaust gases from engine outlet and discharges the gases to the
exhaust pipe. The muftler provided with the exhaust pipe reduces pressure in the exhaust line
and reduce noise.



Fuel Supply system:

The fuel is delivered to the plant by railroad tank car, by truck or by barge and tanker and stored
in the bulk storage situated outdoors for the sake of safety. From this main fuel tank, the fuel oil
is transferred to the daily consumption tank by a transfer pump through a filter.
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Figure: Fuel Storage & Supply System

The capacity of the daily consumption should be at least the 8-hour requirement of the plant.
This tank is located either above the engine level so that the fuel flows by gravity to the injection
pump or below the engine level and the fuel oil is delivered to the injection pump by a transfer
pump driven from the engine shaft.

Fuel Injection system:

The five essential functions of a fuel injection system are:

= To deliver oil from the storage to the fuel injector.

= To raise the fuel pressure to the level required for atomization.

* To measure and control the amount of fuel admitted in each cycle.

= To control time of injection.

= To spray fuel into the cylinder in atomized form for thorough mixing and burning

Fuel injector is a mechanical device which is responsible for injecting the required amount of
fuel into the engine to produce suitable air/fuel mixture for optimal combustion

The types of fuel injection methods are



* Common Rail

* Individual Pump Injection

= Distributor

Common Rail Fuel Injection:

In this type of injection, a pump supplies fuel under high pressure to a fuel header. This forces
the fuel to each of the nozzle situated in the cylinders. A mechanically operated mechanism valve
allows the fuel to enter in appropriate cylinder. The pressure relief and timing values are used to
regulate the injection time and amount. The spring-loaded safety valve used as a check valve.
When injection valve lifts to admit high pressure fuel to spray valve, its needle rises against the
spring. when the pressure is vented to the atmosphere, the spring shut the valve.

Figure: Common Rail Fuel Injection System
Individual Pump Fuel Injection:

In this type of fuel injection system each fuel nozzle is connected to a separate injection pump.
The pump controls the fuel charge and injection timing. Nozzles contain a delivery valve
actuated by the fuel-oil pressure.
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Figure: Individual Pump Fuel Injection System

Distributor System:

In this type of fuel injection system, the fuel is metered at a central point. The pump meters the
fuel and time the injection. The pressurized fuel distributes to cylinders in correct firing order by
cam operated poppet valves which open to admit fuel to the nozzles.

Figure: Distributor Fuel Injection System

Cooling System:

During the combustion process the peak gas temperature in the cylinder of an internal
combustion engine is of the order of 2500 K. Metallic components are heated with very high
temperature. Thus, cooling for the cylinder head, cylinder and piston is necessary.



Cooling of the engine reduce the possibility of fatigue cracking, knocking and preignition
problem and increases the thermal efficiency.

Based on cooling medium two types of cooling system are generally used. These are
* Air as direct cooling system
* Liquid or indirect cooling system

Air cooling is used in small engine and portable engines. Liquid cooling is used in case of big
engines. The cooling system can also be classified into two types:

* Open Cooling System: A Plant near the river may utilize the river water for cooling &
discharging again the hot water into river. This type of cooling system is known as open cooling
system.

* Closed Cooling System: The Cooling Water is circulated again & again and only water lost
due to leakage, evaporation etc. is made up by taking make up water from supply source. Liquid
cooling system is further classified as:

* Open cooling system

* Natural circulation (Thermo-system)
* Forced circulation system

* Evaporation cooling system

Open Cooling System:

This system is applicable only where plenty of water is available. The water from the storage
tank is directly supplied through an inlet valve to the engine cooling water jacket. The hot water
coming out of the engine is not cooled for reuse but it is discharged.

Natural circulation (Thermo-system)

The system is closed and designed so that the water may circulate naturally because of the
difference in density of water at different temperatures. When the water is heated, its density
decreases and it tends to rise, while the colder molecules tend to sink. Circulation of water then
is obtained as the water heated to rise and the water-cooled in the radiator with the help of air
passing over the radiator either by a fan.

Forced circulation system

Forced circulation cooling system that is closed one. The coolant (water or synthetic coolant) is
circulated through the cylinder jacket with the help of a pump and driven by the engine.
Evaporation Cooling System:

In this method, water gets converted into steam after cooling the engine. This steam is cooled by
the evaporative colling method.



Lubrication System:

Engine lubrication system provides lubricating oil to moving parts of the engine to reduce the
friction between them. It reduces the wear & tear of the engine parts. This system consists of
lubricating oil pump, oil tanks, filters, coolers, purifiers & connecting pipes. In this system the
lubricating oil is stored in main lubricating oil tank. From this tank, oil is drawn by means of oil
pump and then passed through the oil filter for removing impurities. Then this clean lubricating
oil is delivered to the different points of the engine where lubrication is required. The oil cooler
is provided in the system to keep the temperature of the lubricating oil as low as possible. It is
then cooled through heat exchanger by means of cold water and then it is fed to the engine. The
main function of the lubricant is:

= To reduce friction and wear between the parts having relative motion.

= To clean the surface by carrying away the carbon and metal particles caused by wear.
= To absorb shock between bearings and other parts and consequently reduce noise.

= To cool the surfaces by carrying away heat generated due to friction.

= To remove the heat generated due to friction and keeps the parts cool.

Engine lubrication system is classified as:

» Wet Sump lubrication system o Splash system o Semi pressure system

* Dry sump lubrication system

* Mist lubrication system

Starting System:

Initial rotation of the engine shaft is done by the starting system until the firing start and the
engine runs with its own power. In case of small diesel generator set, the initial rotation of shaft
is done by rotating the handle. But in case of large power plants, it is done by compressed air.
This system includes storage compressed air tank, self-starter, auxiliary engines & electrical
motors (battery) etc.

Site Selection for Plant
The following factors should be considered while selecting a site for diesel power plant.

* Foundation subsoil conditions - Foundation of subsoil condition at a reasonable depth
provides a strong support to the engine.

» Access to the site - The site should be accessible for rail and road.

* Distance from the load Centre - The location of the plant should be near to the load centre to
reduce the cost of transmissions line, cost of maintenance and power load.

* Availability of water - Sufficient water should be available at the site.

* Fuel transportation - To minimize the transportation charge, the sites should be near to the
source of fuel supply.



HYDEL POWER STATION

Hydroelectric power is the obtained from the energy of falling water whereas hydroelectric
power plant is the power plant utilizing this potential energy of water at a high level for the
generation of electrical energy. There is a conversion of hydraulic energy into mechanical energy
followed by electrical energy.

Advantages of Hydroelectric power plants:

= Water is available throughout the year.

= Operational and maintenance cost is lower.

= The cost of fuel is nil.

* Hydro Plants are made for multiple purposes.

* The requirement of working staff is less.

= The cost of expenses is lower.

= It is a clean and non-polluting source of energy.
= No fuel is required.

= Dams are constructed near rivers. As the water level rises, the kinetic energy of water gets
changed to potential energy.

Disadvantages of Hydroelectric power plants:

= Embankment construction cost is high.

= Land space requirement for set up is large.

= Water must be abundant to continue the process.

= Aquatic life is affected.

= Embankment areas need to be evacuated for flood plains.

= Highly expensive.

= Large areas of human habitation and agricultural fields are submerged.
* Dams can be made in limited areas.

General arrangement of storage type hydroelectric project

The major requirement for hydroelectric power plant is explained below.

= There must be availability of water in huge quantity at sufficient head. For this requirement
construction of dam across a river or lake is required.

= The dam provides an artificial storage reservoir.



= A pressure tunnel is taken off from the reservoir to the valve house at the start of the penstock.

* The valve house contains main sluice valves for controlling water flow to the power station and
automatic isolating valves for cutting off water supply in case the penstock bursts.

= A surge tank is provided just before the valve house for better regulation of water pressure in
the system.

= Penstock to carry water.
= Water turbine

= Alternator
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Layout of hydroelectric power plant

Working: From the reservoir the water is carried to valve house through pressure tunnel and from
valve house to the water turbine through pipes of large diameter made of steel or reinforced
concrete, called the penstock. The water turbine converts hydraulic energy into mechanical
energy and the alternator coupled to the water turbine converts mechanical energy into electrical
energy. Water after doing useful work is discharged to the tailrace.

Selection of site of hydel power plant.
The following factors should be considered while selecting site for hydroelectric power plants.

= Availability of Water: Huge quantity of water is required for hydro-electric power plants
because it runs on the energy possessed by flowing water. Availability of water for plant depends
on the amount of rainfall, losses of water and storage of water.

= Water Storage: Building of dam across the river is essential to store water for plant. Water
falling from the top of the dam possesses high energy. Before constructing the dam near the river
detail study on the geographical and topographical features of catchment area is required. =
Water Head: The available water head depends upon the topography of the area. Availability of



head of water has considerable effect on the cost and economy of power generation. In order to
determine the most effective and economical head it is necessary to consider all possible factors
which affect it.

* Distance from Load Centre: Hydroelectric power plant is usually located far away from the
load centre.

= Accessibility of the Site: Adequate transportation facilities must be available.

= Water Pollution: Polluted water may cause excessive corrosion and damage to the metallic
structures. Hence availability of good quality water is essential.

= Large Catchment Area: The reservoir must have a large catchment area so that level of water
in the reservoir may not fall below the minimum required in dry season.

= Availability of Land: The land available should be cheap in cost and rocky in order to
withstand the weight of the large building and heavy machinery.

List of hydro power stations with their capacities and number of units in the state

SI. | Name of the Power Plant Place Capacity No. of Units
No.
1 | Odisha Hydro Power Rengali 250 MW 5x 50 MW
2 | Corporation Limited Upper Kolab 320 MW 4 x 80 MW
3 | (OHPCL) Upper Indravati 600 MW 4x 150 MW
4 Machkund 60 MW 3x 23 MW
3x 7MW
5 Burla 287.8 MW 2 x49.5 MW
2x32MW
6 Chipilima 72 MW
7 Balimela 510 MW 6 x 60 MW
2x 75 MW

Different types of Turbines & Generators used in hydro power plant:

= There are two main types of hydro-power turbines such as: Reaction turbine and Impulse

turbine.

= The type of hydropower turbine selected for a project is based on the height of standing water,
known as Head and the flow or volume of water over time.

= Other deciding factors include how deep the turbine must be set, turbine efficiency and cost.
The different turbines used in hydro power plants are:

= Pelton turbine

* Francis’s turbin = Kaplan turbine




