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Abstract: India is the third largest producer of electricity in the world.The national
electric grid in India has an installed capacity of 454 GW as on 1%'December 2024. Renewable power
plants, which also include large hydroelectric plants, constitute 43 % of total installed capacity.
During the fiscal year (FY) 2019-20, the gross electricity generated by utilities in India was
1,734 TWh and the gross electricity generation (utilities and non-utilities) per capita in the country
was 1,395 TWh.India has a surplus power generation capacity but lacks adequate fuel supply,
transmission and distribution infrastructure.India's electricity sector is dominated by fossil fuels, in
particular coal, which produced about three-quarters of the country's electricity. The government's
National Electricity Plan of 2018 states that they are commissioning 50,025 MW coal-based power
plants under construction.It was observed that more amount of coal is using to generate the electric
power than reference level. This was because of presence of magnetic elements in the bed material
which was used in boiler to maintain desired temperature at the bottom of the boiler.The efficiency
of the boiler is decreasing due to damage caused by the magnetic elements in the bed material. These
magnetic elements decreasing the reference temperature in the boiler and consequently the boiler
operator allowing excess amount of coal to maintain the reference temperature in the boiler.Because
of this, excess amount of col is used to generate electric power and there by producing excess
amount of ash. This can be reduced by constructing a magnetic separator near the bed material stack
point and verifying the magnetic elements in the bed material thoroughly. Due to this separator, the
boiler efficiency can be maintained nearer to the designed value, usage of excess amount of coal can
be reduced. The investment cost for erecting the magnetic separator can be obtained within 1 to 2

years.

As a case study, the SKS Power Generation CG Ltd,
Raigarh(theoneconsideredinthepresentassessment),is considered. Itisseenthat
theProposedissueisattemptedwith MATLAB condition and cost appraisal of thermal power plantis
disengaged and existing making data. The test results

exhibitedthattheproposedstructuregivesafeasiblesystemand bestexperienceandis proved that it is
essentialforsolving such type of assignments.

Index Terms:
ElectricalEnergySituation,fluidizedbed,efficientlyremovesironparticlesfrommaterial, limit,Payback
time, MATALB.

I. INTRODUCTION

As indicated by Central Electricity Office (CEO), in
India,310thermalplantsradiated8.5croreshugeamountsof ~ fierydebrisamidfirst ~ half =~ 0f2024-25.
Notwithstanding, the introduced limit of thermal power producing plants as on November 2024 is
1739 billion Units, where 70% of the electricity is generated from thermal power plants. Around
theworld, Fuel assets are diminishing quickly. Redesigns
utilizingthemostrecentmovementsarecontinuing, diminishing the typical fuel assets. Be that as it may,
if the fuelutilizationiscompletelycontrolled,thepollutingisin all probability going to be reached out to
an incomprehensible measurementdrivingapproach tomanagedangerous events.
Astheinterestcreates,agein addition expandsincitingmore coal utilization.

For improvement, fuel age plants and undertakings are the genuine foundations for
temperature riseandsullying.TocollectaThermalPowerPlantforMega wattage of effect in the
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conditions of Andhra Pradesh and Telangana state, the cash required is roughly seven crores.
ToconveyfromthermalmakingPower plant, coal isutilized as a fuel.

Precisely when coal is scorched, carbon dioxide, carbon monoxide, nitrogen oxide and
sulfur oxides are evacuated. These gases obviously or in a backhanded way debase the encompassing
zones and henceforth it is extraordinarilyhard tolivein and around thethermal plants.
Inthegoingwithhundredyears,thefuelassetswilldecreases significantly.

The exhibited reaches ofthermal power plants in India are appeared in table 1.
Tablel:Installed CapacityofThermalPowerPlants

InstalledCapacity
Year Generation Capacity(MW)
2012-13 1,30,000
2013-14 1,45,000
2014-15 1,65,000
2015-16 1,85,000
2016-17 1,92,000
2017-18 1,93,000

Asshownbythedatagiven byNITIAayog,constantly2040, we have to fabricate 3,
30,000 Megawatts purpose of restriction of warm power plants to manage the nation's advantage. To
run these plants, it is evaluated to use 100 Crore gigantic proportions of coal. It means a greater
nationalsullying.Alongtheselinesitisrequiredtoeatupthe coal in a controlled way. In the event that the
coal is viably used in the plants, the exhausting of coal can be decreased there by reducing the
contamination.

This can be rehearsed bymethodsfor deliberatelypicking qualitybed material and
mixingofcoal. Thisworkisinrelationshipwiththechoiceof critical worth bed material construing the
central focuses it offers by developing the eventual fate of evaporator and sparing a ton to the
exchanger [1].

In a reliably making industrialization of make and making countries, electric power
age through boilers of thermal power stations have acknowledged key occupationfuel oil, flammable
gas and so on are a portion of the fills accessibleasstandardassetsandthesearebeingeaten upfor steam
age. begin in customary stoker finished, beat coal let go and what’s more oil/gas let go boilers
discharge contaminations like Sox, NOx, CO and so on dependablyin altogether more noteworthy
entireties which are perilous to human life[2].

This point ofviewhas been drawing in more idea of governments and moreover individuals
and the rule rotate is at present around time of steam with condition inviting game-plan of closure
boilers. In the boiler, this materialissprinkledanditshapesabedthicknessof500mm.
ifallelsefails,thebedmaterialought notincludeover 5%of attractivematerial. In the event that a
charming fragment in the bed material structure, the required temperature can't be kept up in the
kettle, causing endless stoppages, stretching out utilization of coal to keep up demonstrated warm and
decreasedevaporatorproductivity[3].

Everythingconsidered theevaporator capacityis 85% with a fate of 10 to 15 years. Flowing
Fluidized Bed Combustion kettle offers important answer for decrease sick impacts of contamination.
Notable focal points of this framework is that the fuel of various sorts/cause and qualitycan be signed
with no issues at high level of effectiveness [4].

Contaminations, for example, Sulfur dioxide, Hydrogen Chloride, Hydrogen Fluoride
discharged amidst begin are held in the powder with the assistance of Limestone dosing. Because of
low devouring and created begin temperature; strategyof nitrogen oxide is generously diminished.
Along these lines reduction of vaporous debasements made amidst devouring is developed by begin
process itself, which is strength of this headway. Pipe gases cleaning structures, which are
unavoidable in standard boilers, are unnecessary in CFBC framework and refraining from extra
suitability difficulties [5].

The stationary fluidized bed finishing framework are the low
hypothesiscost,clearandsolidclosuresystemanddirectfuel arranging [6] when emerged from AFBC and
it is coursing fluidized bed consummation structure which are high devouring productivity, high

42


http://www.ijise.net/

International journal of imMmaging
science and engincecering

sulfur upkeep with low limestone use and lower NOx improvement helped by dealt withterminating.
The CFBC advancement offers astoundinglysolidproceduresforsteamagebyexhaustingan expansive
variety of non-renewable power sources enough and joining the best of both settled and coursing
liquid bed moves.

1.1 BedMaterial

Notwithstandingthebedmaterialissand.Somepartislostin the intensityhot remains amidst the
errand and this must be made-up.Incoalterminatedboilers, thecinder from thecoal itself will be the
cosmetics material. When terminating bio powerswithlowpowdercontentsandisthebedmaterialwill be
made up. For high Sulfur coals, this Limestone improvement to the bed material reduces SO2
discharges.

1.2 FluidizedBed

At the base of the boiler there is a bed of inactive material. Bed is the place the coal or fuel
spreads. Air supply is from underthe bedathighweight. Thisliftsthebedmaterialandthe coal particles
and keeps it in suspension. The coal burning happens in this suspended condition.

This is the Fluidizedbed.Specialplanoftheairspoutsatthebaseofthe bed permits wind current
without stopping up. Essential air fans givethepreheated Fluidizing air. Optional air fans give pre-
warmedCombustion air. Spouts in the hotter dividers at different measurements dissipate the
Combustion air in the furnace. CFBC uses squashed coal of 3 to 6 mm measure.

This requires just a smasher not a pulverizer. From point of confinement compartments
through Conveyer and feeders transport thecoal tohelp chutes in theradiator. Startup is by oil burners
in the radiator. Blasting debris gushes in the hotterexpelthesedimentfromthebaseofthefurnace.Boiler
in the coal is burned is in a zone of high assembling of bed material (mineral issue) got from
devouring of coal held by utilizing tornado/different techniques.

This bed material is fluidized by crucial air (a touch of expending air).The high
centralization of bed material close-by sorted out air supply guarantees that mass begin temperatures
don't beat 950°C makingitconditionliberal(lessercreationofNOx)bymeans of using coal [7].1t handles
a strategy not proportional to pulverizedFuelwherecoalissetuptofinepowder (likenew born child
powder) and finished.

The centralization of super hot debris is destitute of coal powder (mineral issue)
substanceandfieryremains(mineralissue)obligepipegases out of the radiator. In CFBC radiator, this
intensityhot junk (mineralissue)iskeptutilizinga twister or closecontraption
andreusedandthereforenamedasCirculatingFluidized BedAFBCkettleislessablethantheCFBChoiler.

InThermalpower generating stations, the sorts of boilers utilized are Circulating Fluidized
Bed Combustion (CFBC) and Atmospheric Fluidized Bed Combustion (AFBC). These boilers use
bed material to keep up warmth in the boiler. 210MW and under 210 MW generators in the Thermal
power creating stations will utilize CFBC boilers.

In the evaporator, this material is sprinkled as bed material to layout a thickness of 500 mm.
everything considered, the kettlesuitabilityisaround85%with afateof10 tol5Years. On watching
Thermal power making stations, it was seen that the bed material utilized includes charming sections
of over 5% which is stunning.

Il. PROBLEMFORMULATION

Consider a Thermal Power Generating Station of four generators. Imply cutoff of
Thermal Power Generating Station is 600 MW and Maximum Capacity of every generator is 150
MW. The boilers utilized in this Thermal Power Generating Station are Circulating Fluidized Bed
Combustion (CFBC) boilers. In the kettle, this material is sprinkled and it traces with a bed thickness
of 500mm to 600mm.Unendingsupplyofthebed material, theequivalent is endeavored to discover its
personality of being free from any sort of engaging fragments. If all else fails, the bed
materialoughtnotincludeover5%ofcharmingcomponents.

The officials will check the bed material from each dispatch and the same is sent to the lab
for finding the element of engaging parts in the bed material. Without charming
separatoratthecleansingsite,theofficialisobligedtogather the examples of bed material sporadically
and present the proportionate to the investigation office for finding the

43


http://www.ijise.net/

ISSN: 1934--9955 www.ijise.net
Vol-20 Issue-01 Mar 2025

International journal of imMmaging
science and engincecering

componentofengagingportionsin thebedmaterial. Thelab report is conveying that the alluring portions
in the bed material areunder 5% everything idea ofit as is more basic than 5%. This occurs as abstract
models are gathered from thetruckheapofmaterialfromvarious areas making thetest result to change
past required outcomes.

On the off chance that an appealing portion in the bed material structures, as that point
acceptable warmth can't be kept up in the boiler, developing the stoppages, and utilization of coal
and particularly influencing the evaporator life. An intelligent examination composed on the fourth
generator's  kettle uncoveredthatthecapacityoftheevaporatorwasdiminished to 83.50% from
85.60%.Table.2 underneath demonstratesthe sorted out attributes and ensured estimations of the heat
rate of a unit, and suitability of boiler.

Tablell:Designed andActualestimationsofaBoiler

Parameter DesignedVal ActualValues
uesKcal/K Kcal/KWh
Wh
TurbineHeatRate 1985 2596
BoilerEfficiency 85.60% 83.50%
UnitHeatRate 2277 3109
I11. PROPOSEDMETHOD

It is proposed to introduce a Magnetic Separator at the bed material stacking point. Here, the
Generating station, every kettleexpects4to6 Tonsofbedmaterialeverydaymakingit
to16to20Tonsforfourboilers.Everythingthoughtreliably, around 450 to 600 Tons of bed material is
required by four generators.Utilizationofbedmaterialbyanevaporatorrelies on hotter execution and
activity. The line graph of the proposedworkisappearedinfigl.
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Fig.1:Line DiagramofMagnetic Separator.

Theutilizationofbedmaterialforallencompassinglengthof august for fourth Generator in the
Thermal Power Generating Station under investigation is appeared in Table IlI.
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Tablelll:ConsumptionofBedMaterial
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The unpretentious parts of built piece and size of the bed material is appeared in
Table.4 and Table.5 separately.

TablelV: Chemical CompositionoftheBedMaterial

ItemDescription

Specification
ChemicalComposition

RefractoryBedMaterial
(Below 1 mm)
Crushed Calcined

refractorybedmaterialfor
boiler.

Alumina  30%-35%
Silica 55%-60%
Ferric Acid <3%

Bulk Density1.0-1.1gm/cc
Iron 0.2%-0.3%

TableV: Chemical CompositionoftheBedMaterial

SizeoftheBed Material

Specifications

Immto850microns

75%-80%

850micronsto500microns

15%-20%

500 microns

<5%

Theusageaccomplished in raising an appealing separator is appeared in Table.6

TableVI:ExpenditureinraisingaMagneticSeparator.

S.No | Description Cost(Rs.)

1 Magnetic Separator 15,40,925.00

2. MaterialusedforStructure 3,28,707.00

3. Consumables used  for | 19,711.00
erection

4, CostofManPowerinvolved 2,91,755.00

5. Operation& Maintenance 2,00,000.00
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Total: | 23,81,098.00
Source:SKS Power Generation CG Ltd, Raigarh

The expense of bed material is Rs 5,000/- per ton. It is foreseen that 6000 Tons of
bed material is required for the Thermal Power Generating Station. The Engineer, Department of
Operation and Maintenance, will plan 1500 Tons of bed material for each quarter , making it to
various occasions in a year i.e., 6000 Tons of bed material.

As there is the equivalent engaging separator at the cleansing purpose behind bed
material, the chief is obliged to gather the occasions of bed material erraticallyand present the
practicallyidentical to the lab for finding the element of appealing sections in the material. While the
investigation center report display the appealing partsin the bed material as 5% whereas on authentic
testing the sections constantly found over 5% when the indistinguishable is strengthened to the
kettle. plus, toward the end, the wastage in the bed material is found remaining between 5% to 10%
expanding critical hardships.

TableVIl:CostofWastageBed Material

Bed Material %gxg:tzﬁc Cost (Rs) _
S.NO (Tons) PayBack Period (Months)
5 14,60,000 20
1 5840 7.5 21,90,000 14
10 29,20,000 10
5 16,42,500 18
2 6570 75 24,63,7%0 12
10 32,85,000 9
5 18,25,000 16
3 7300 7.5 21,371,500 11
10 36,50,000 8

By ethicalness of  the engaging parts in the bed material,
adequateheatcan'tbekeptupintheboiler,causingexpanded stoppages and by developing the utilization
of coal and diminishing the life of the kettle.

1V. RESULTSANDDISCUSSIONS

Presently multi day, sub basic power stations are running at its 40% efficiency. Efficiency
can be figured as Efficiency 860/HeatRate.ltimpliesifwholesubstancevitalitywhich is available in the
coal is changed over into power; it will require just 860 Kcal of warmth to produce one unit of
electricity. Because of different misfortunes, the warmth required to create one unit of power is high.
Henceforth, around 2000 to 3000 Kcal of warmth is required to produce one unit of electricity.100%
of warmth made in the hotter can't be captured.

This is the essential reason causing low practicalityfor Thermal Generating Power Station.
As such to keep up palatable warmth, more extent of coal is to be
singed.OnecankeepupwarmthbyutilizingfittingnatureofthebedMaterial. Without eatingupmoreextent
ofcoal, one can keepupbonafidetemperaturewith theassistance ofbed material.

46


http://www.ijise.net/

Intermnational journmnal of iMmaging
science and enginecering

This bed material moreover asks us to diminish separating in evaporator tubes. With this
establishment of appealing separator hardware, hotter ampleness can be reached out to 2.1% i.e.,
from 83.50% to 85.60% more, to keep up the typical temperature to keep up a key partition from
kettle stoppages. An examination was coordinated to the different parameters to be viewed heading
off to the establishment ofan attractive separator. The different stages associatedwith
thetechniquefor establishmentandatypical timefortheestablishmentismergedinFig.2.
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Fig.2:ProposedPlanningofMagneticSeparatorSystem

V. CONCLUSIONS

An endeavor has been made to perceive the use required to present attractive
separator is around Rs. 23, 81,098.00and for 5840 Tons Bed material utilized, it has been discovered
that the pay period is constrained to 20 months, 14 months and10 months if the magnetic components
in the bed material is 5%, 7.5% and 10% solely. In addition for 6570 and 7300 Tons Bed material
utilized, it has been discovered that the payroll interval is constrained to 18 months, a year and 9
months and 16 months, 11months and 8 months if the magnetic component in the bed material is 5%,
7.5% and 10%respectively.Alsoanexaminationwasguidedasforthe different parameters to be viewed
setting off to the establishment of a magnetic separator.

The different stages associated with the arrangement of establishment and an
ordinarytimefor theestablishment is 12 tol5 months. With the establishment of this Magnetic
Separator, the boiler practically has been updated from 83.5% to 85.6% keeping up the required
temperature consequently lessening the stoppagesoftheevaporator. TheProposedissueis tried with
MATLAB condition and cost investigation of Thermal power plant is contrasted and existing writing
information. The test outcomes demonstrate that the proposed technique furnishes achievable
arrangement with critical funds and legitimate for ongoing tasks.

At last the use of coal was diminishedto100 Tons for reliablyand 36,500 Tons
yearly. Assucha600MWT hermalGeneratingPowerStationwhich uses CFBC Boiler can spare 36,500
Tons of coal for reliability. With the exhibited furthest 1, 31,240 MWs, the complete getting a decent
arrangement on coal would connect with eight million tons and limiting the spoiling to an immense
low measurement.
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