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This	is	the	most	important	parameter	that	determines	the	economics	of	the	power	plant	operation.It	indicates	the	amount	of	heat	that	is	released	when	the	coal	is	burned.	The	Calorific	Value	varies	on	the	geographical	age,	formation,	ranking	and	location	of	the	coal	mines.	It	is	expressed	as	kJ/kg	in	the	SI	unit	system.	Power	plant	coals	have	a	Calorific
Value	in	the	range	of	9500	kJ/kg	to	27000	kJ/	kg.The	calorific	value	is	expressed	in	two	different	ways	on	account	the	moisture	in	the	coal.	Coal	contains	moisture.	When	coal	burns	the	moisture	in	coal	evaporates	taking	away	some	heat	of	combustion	which	is	not	available	for	our	use.When	we	say	Gross	Calorific	Value	or	Higher	Heating	Value	it	is	the
total	heat	released	when	burning	the	coal.When	we	say	Nett	Calorific	Value	or	Lower	Heating	Value	it	is	the	heat	energy	available	after	reducing	the	loss	due	to	moisture.The	Heating	Value	determines	how	much	fuel	is	required	in	the	power	plant.	Higher	the	Calorific	Value	lesser	the	amount	of	the	coal	required	per	unit	of	Electricity.	Higher	Calorific
value	also	means	the	cost	of	the	coal	is	higher	but	is	offset	by	the	lower	cost	of	logistics,	storage	and	ash	disposal.MoistureThe	coal	when	mined	contains	moisture.	The	moisture	is	in	two	forms.	First	is	the	inherent	moisture	which	is	entrapped	within	the	structure	of	the	coal.	Second	is	the	external	moisture	that	is	outside	of	the	coal	structure.	The
amount	of	moisture	depends	again	on	the	geographical	age,	location	and	condition	in	the	mines.	A	part	of	this	moisture	can	easily	evaporate	in	atmospheric	conditions	during	its	transfer	from	the	mines,	storage	at	the	power	plant	and	finally	feeding	to	the	boiler	in	the	power	plant.	Depending	on	where	and	when	you	determine	the	moisture,	values	will
be	different	for	the	same	of	coal.The	amount	of	moisture	determines	how	much	of	heating	is	to	be	done	to	dry	the	coal	before	it	is	burned	in	the	boiler.Reporting	Coal	PropertiesMoisture	in	coal	is	expressed	as	%	by	weight.	So	the	change	in	the	moisture	content	changes	the	proportion	of	the	other	coal	constituents	and	the	Calorific	Value.‘As	Received’
coal,	is	the	coal	received	in	the	power	plant	premises.	The	payment	to	the	coal	companies	are	normally	made	based	on	the	‘As	Received’	coal	properties.‘As	Fired’	coal	is	the	coal	entering	the	boiler	system.	The	performance	of	the	boiler	and	power	plant	is	based	on	the	‘As	Fired’	coal	properties.‘Air	Dried’	coal	is	what	is	used	in	the	laboratory	for
analysis.	This	coal	is	dried	in	atmosphere	and	has	the	lowest	amount	of	moisture.	Laboratory	results	are	reported	as	‘Air	Dried’	coal	properties.The	difference	between	the	above	three	conditions	is	the	proportion	of	the	Moisture.	The	Calorific	Value	and	other	coal	constituents	analysed	in	the	laboratory	on	‘Air	Dried’	basis	is	converted	to	‘As	received’
or	‘As	Fired’	basis	proportional	to	the	moisture	content.	Enjoy	sharper	detail,	more	accurate	color,	lifelike	lighting,	believable	backgrounds,	and	more	with	our	new	model	update.	Your	generated	images	will	be	more	polished	than	ever.See	What's	NewExplore	how	consumers	want	to	see	climate	stories	told	today,	and	what	that	means	for
your	visuals.Download	Our	Latest	VisualGPS	ReportData-backed	trends.	Generative	AI	demos.	Answers	to	your	usage	rights	questions.	Our	original	video	podcast	covers	it	all—now	on	demand.Watch	NowEnjoy	sharper	detail,	more	accurate	color,	lifelike	lighting,	believable	backgrounds,	and	more	with	our	new	model	update.	Your	generated	images
will	be	more	polished	than	ever.See	What's	NewExplore	how	consumers	want	to	see	climate	stories	told	today,	and	what	that	means	for	your	visuals.Download	Our	Latest	VisualGPS	ReportData-backed	trends.	Generative	AI	demos.	Answers	to	your	usage	rights	questions.	Our	original	video	podcast	covers	it	all—now	on	demand.Watch	NowEnjoy
sharper	detail,	more	accurate	color,	lifelike	lighting,	believable	backgrounds,	and	more	with	our	new	model	update.	Your	generated	images	will	be	more	polished	than	ever.See	What's	NewExplore	how	consumers	want	to	see	climate	stories	told	today,	and	what	that	means	for	your	visuals.Download	Our	Latest	VisualGPS	ReportData-backed	trends.
Generative	AI	demos.	Answers	to	your	usage	rights	questions.	Our	original	video	podcast	covers	it	all—now	on	demand.Watch	Now	In	this	interactive	diagram,	students	learn	how	a	power	station	works.	Students	build	the	coal	fired	energy	plant	by	dragging	images	into	the	correct	position	and	in	the	correct	order,	then	select	captions	to	match.
Educational	value	statement	Shows	the	main	components	and	processes	in	a	coal-fired	power	station	Includes	explanations	of	the	functions	of	each	component	Provides	some	basic	feedback	to	students.	Key	learning	objectives	Students	explain	how	energy	from	coal	can	be	used	to	generate	electricity	Students	recognise	that	energy	appears	in
different	forms	including	movement	(kinetic	energy),	heat	and	potential	energy,	and	causes	change	within	systems.	Strands	Science	Understanding:	Physical	sciences.	In	Coal	Power	Plant	or	Steam	Power	Plant,	the	water	is	converted	into	steam	and	the	steam	expanded	in	a	turbine	to	produce	kinetic	energy	which	is	converted	into	mechanical	energy.
The	Coal	Power	Plant	or	Steam	Power	Plant	has	four	major	circuits	by	which	the	layout	can	be	studied	in	detail.	These	are	Coal	and	ash	circuit	Air	and	flue	gas	circuit	Feed	water	and	steam	circuit	Cooling	water	circuit	1.	Coal	and	ash	Circuit:	This	circuit	consists	of	coal	delivery,	preparation	of	coal,	handling	of	coal	to	the	boiler	furnace,	ash	handling
and	ash	storage.	The	coal	which	is	received	from	the	mines	are	stored	in	coal	storage.	This	raw	coal	is	sized	by	crushers	and	then	this	prepared	coal	is	transferred	to	the	boilers.	In	the	boiler,	the	coal	is	burnt	and	converted	into	ash.	This	ash	is	usually	quenched	to	reduce	the	temperature,	corrosion	and	dust	content.	Then	it	is	stored	at	ash	storage.	2.
Air	and	Flue	gas	circuit:	This	circuit	consists	of	forced	draught	fan,	air-preheater,	boiler	furnace,	super	heater,	economizer,	dust	collector,	induced	draught	(ID)	fan	and	chimney.	The	air	from	the	atmosphere	is	forced	into	the	circuit	by	a	forced	draught	fan.	This	air	is	preheated	in	the	air	preheater	by	flue	gases.	This	pre	heated	air	is	supplied	to	the
furnace	where	this	air	is	converted	into	flue	gases.	This	flue	gases	pass	over	the	boiler	tubes	by	which	the	water	is	converted	into	steam.	Then	this	flue	gas	is	passed	to	the	super	heater	where	the	steam	is	converted	into	super	heated	steam.	Then	it	is	passed	to	the	economizer	to	heat	the	feed	water	and	to	the	air	preheater.	The	dust	in	the	flue	gases
are	collected	by	the	dust	collector	and	then	left	to	atmosphere	through	chimney.	3.	Feed	water	and	steam	flow	circuit:	This	circuit	consists	of	feed	pump,	economizer,	boiler	drum	super	heater,	turbine	and	condenser.	From	the	hot	well,	the	feed	water	is	pumped	to	the	economizer	where	the	water	is	preheated	by	the	flue	gases.	This	preheated	water	is
supplied	to	the	boiler	drum.	In	the	boiler	drum,	the	pre	heated	water	is	converted	into	steam	by	burning	of	coal.	The	steam	raised	in	boiler	is	passed	through	the	super	heater	where	the	steam	is	converted	into	super	heated	steam.	The	super	heated	steam	is	expanded	in	turbine	which	is	coupled	with	generator.	The	expanded	steam	is	then	passed
through	the	condenser	in	which	the	steam	is	converted	into	water	and	this	water	is	recirculated.	4.	Cooling	Water	Circuit:	This	circuit	consists	of	a	pump,	condenser	and	cooling	tower.	In	the	condenser,	cold	water	is	circulated	to	condense	the	steam	in	to	water.	The	steam	is	condensed	by	loosing	its	latent	heat	to	the	circulating	cold	water.	By	this,	the
circulating	water	is	heated.	This	hot	water	is	cooled	at	the	cooling	tower,	where	the	water	is	sprayed	in	the	form	of	droplet	through	nozzles.	The	cold	air	enters	the	cooling	tower	from	the	bottom	which	cools	the	sprayed	hot	water.	The	cooled	water	is	collected	in	the	cooling	pond	and	the	same	is	re	circulated	again	and	again.	To	compensate	the	water
lost	due	to	vapourisation,	the	make	up	water	is	added	to	the	pond	by	means	of	a	pump.	Share	—	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow
the	license	terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions
under	the	same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or
limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	More	than	half	of	the	electricity	generated	in	the	world	is	by	using	coal	as	the	primary	fuel.The	function	of	the	coal	fired
thermal	power	plant	is	to	convert	the	energy	available	in	the	coal	to	Electricity.Coal	power	plants	work	by	using	several	steps	to	convert	stored	energy	in	coal	to	usable	electricity	that	we	find	in	our	home	that	powers	our	lights,	computers,	and	sometimes,	back	into	heat	for	our	homes.image	provided	by	the	Tennessee	Valley	AuthorityHow	Coal	Power
Plants	Produce	ElectricityThe	conversion	from	coal	to	electricity	takes	place	in	three	stages.Stage	1The	first	conversion	of	energy	takes	place	in	the	boiler.	Coal	is	burnt	in	the	boiler	furnace	to	produce	heat.	Carbon	in	the	coal	and	Oxygen	in	the	air	combine	to	produce	Carbon	Dioxide	and	heat.Stage	2The	second	stage	is	the	thermodynamic
process.The	heat	from	combustion	of	the	coal	boils	water	in	the	boiler	to	produce	steam.	In	modern	power	plant,	boilers	produce	steam	at	a	high	pressure	and	temperature.The	steam	is	then	piped	to	a	turbine.The	high	pressure	steam	impinges	and	expands	across	a	number	of	sets	of	blades	in	the	turbine.The	impulse	and	the	thrust	created	rotates	the
turbine.The	steam	is	then	condensed	and	pumped	back	into	the	boiler	to	repeat	the	cycle.Stage	3In	the	third	stage,	rotation	of	the	turbine	rotates	the	generator	rotor	to	produce	electricity	based	of	Faraday’s	Principle	of	electromagnetic	induction.Check	out	this	series	describing	the	layout	of	thermal	power	plants.Key	Facts	About	Coal-Fired
Electricity	ProductionIn	practice	to	effect	these	three	stages	of	conversion,	many	systems	and	sub	systems	have	to	be	in	service.	Also	involved	are	different	technologies,	like	combustion,	aerodynamics,	heat	transfer,	thermodynamics,	pollution	control,	and	logistics.As	an	example	consider	these	facts	for	typical	coal	fired	power	plant	of	capacity	500
MW.Around	2	million	tons	of	coal	will	be	required	each	year	to	produce	the	continuous	power.Coal	combustion	in	the	boiler	requires	air.	Around	1.6	million	cubic	meter	of	air	in	an	hour	is	delivered	by	air	fans	into	the	furnace.The	ash	produced	from	this	combustion	is	around	200,000	tons	per	year.Electrostatic	precipitators	capture	almost	all	of	this
ash	without	dispersing	this	to	the	atmosphere.	Pollutants	from	coal	power	plants	like	carbon	dioxide,	sulphur	dioxide,	and	nitrogen	oxide	can	also	affect	the	environment.	Thermal	power	plants	are	the	biggest	producers	of	Carbon	Dioxide.The	boiler	for	typical	500	MW	units	produces	around	1600	tons	per	hour	of	steam	at	a	temperature	of	540	to	600
degrees	Centigrade.	The	steam	pressures	is	in	the	range	of	200	bar.	The	boiler	materials	are	designed	to	withstand	these	conditions	with	special	consideration	for	operational	safety.Heat	transfer	from	the	hot	combustion	gases	to	the	water	in	the	boiler	takes	place	due	to	Radiation	and	convection.The	Electrical	generators	carry	very	large	electric
currents	that	produce	heat	and	are	be	cooled	by	Hydrogen	and	water.The	steam	leaving	the	turbine	is	condensed	and	the	water	is	pumped	back	for	reuse	in	the	boiler.	To	condense	all	the	steam	it	will	require	around	50,000	cubic	meter	per	hour	of	cooling	water	to	be	circulated	from	lakes,	rivers	or	the	sea.	The	water	is	returned	to	the	source	with
only	an	increase	of	3	to	4	degrees	centigrade	to	prevent	any	effect	to	the	environment.Apart	from	the	cooling	water	the	power	plant	also	requires	around	400	cubic	meter	per	day	of	fresh	water	for	making	up	the	losses	in	the	water	steam	cycle.Details	of	Generating	Electricity	from	CoalThese	are	some	of	the	facts	to	highlight	the	complexities	of	the
working	of	a	Coal	Fired	Power	Plant	generating	Electricity.For	more	details,	discover	how	coal	is	blended	to	the	right	mix	to	maximize	energy	production	or	learn	about	the	specific	caloric	energies	of	coal	and	how	moisture	in	the	coal	can	affect	a	power	plant’s	efficiency.	Also	learn	how	the	coal	is	prepared	to	be	fired	in	the	boiler.You	may	also	learn
about	the	parts	of	a	thermal	power	plant	and	site	selection.	In	many	nations,	the	blending	of	high	grade	imported	coal	with	low	grade	high	ash	coals	has	long	been	adopted.	Many	methods	may	be	used.	The	blending	can	occur	at	the	coal	mine,	preparation	plant,	trans-shipment	point,	or	at	the	power	station.	The	method	selected	depends	upon	the	site
conditions,	the	level	of	blending	required,	the	quantity	to	be	stored	and	blended,	the	accuracy	required,	and	the	end	use	of	the	blended	coal.	Normally	in	large	power	stations	handling	very	large	quantities	of	coal,	the	stacking	method	with	a	fully	mechanized	system	is	followed.To	decide	to	blend	or	not,	it	is	very	important	to	understand	the
composition	of	the	coals	that	are	to	be	blended.	This	means	one	will	have	to	understand	the	origin	of	coal,	the	organic	and	inorganic	chemistry	of	coal,	and	the	behavior	of	the	coals	in	questions.	It	has	been	established	that	coals	produced	by	the	drift	theory	of	coal	formation	and	coals	formed	by	the	swamp	theory	of	coal	formation	have	to	be	blended
with	caution.	The	main	difference	is	that	coal	formed	by	drift	theory	exhibits	pronounced	regional	variation	in	thickness	and	quality	of	seams.	They	also	have	enormously	high	ash	content	with	varying	inorganic	chemistry.	The	organics	of	drift	origin	coal	also	present	problems	mainly	because	the	vegetation	that	lead	to	the	forming	of	the	coal	drifted
from	different	places	having	different	kind	of	vegetation.	In	contrast,	the	coals	formed	by	the	swamp	theory	have	much	more	uniform	organic	properties	and	much	lower	ash	content	with	consistent	inorganic	chemistry.During	combustion,	it	is	necessary	to	understand	the	physical	conditions	and	coal	properties	during	heating	of	the	particles,
devolatalisation,	ignition	and	combustion	of	the	volatile	matter,	and	ignition	and	combustion	of	the	char.	It	is	also	equally	important	to	know	the	phase	changes	in	mineral	matter	and	other	inorganics	present	in	coal.	The	combustion	efficiency	and	carbon	loss	will	have	to	be	also	addressed	during	blending	of	coals.	It	is	also	necessary	to	look	into	the
aspects	of	slagging,	fouling,	and	emission	characteristics	like	NOx,	Sox,	and	particulates.Because	of	the	complexity	of	the	combustion	process	and	the	number	of	variables	involved	(which	are	still	not	fully	understood),	it	is	difficult	to	extrapolate	small	scale	results	to	a	full	scale	power	plant.	Thus,	operational	experience	with	a	wide	range	of	plant
configurations	with	a	variety	of	coal	feedstock	is	essential	for	determining	the	practical	significance	of	results	from	bench	–	and	pilot	–	scale	tests.	More	published	research	about	how	the	behavior	of	the	coals	and	coal	blends	utilized	in	tests	differ	from	their	actual	performance	in	power	station	boilers	is	required.Predicting	the	risk	of	spontaneous
combustion	of	coal	stocks	is	another	aspect	of	current	fuel	quality	research.	In	addition	to	the	inherent	dangers,	uncontrolled	burning	can	lead	to	the	release	of	pollutants.	The	economic	issues	associated	with	the	loss	of	a	valuable	energy	resource	are	also	a	concern.For	more	basic	information,	read	about	how	coal	power	plants	generate	electricity	by
burning	coal	and	find	some	other	interesting	facts	about	the	process.The	presence	of	trace	elements	in	coal	combustion	has	also	received	increased	attention	throughout	the	world	during	the	last	few	years,	with	elements	such	as	mercury	of	particular	concern.	One	way	to	reduce	trace	element	emissions	is	cleaning	the	coal	prior	to	combustion.	The
use	of	cleaner	coals	–	those	with	lower	ash	and	sulfur	content	–	can	have	the	added	advantage	of	substantially	reducing	operating	costs.	Again,	however,	some	effects	may	be	detrimental	(ash	deposition	may	be	exacerbated,	and	the	effects	on	corrosion	and	precipitator	performance	are	uncertain),	which	makes	testing	vital.It	has	been	found	from	field
data	that	even	if	the	blended	coal	closely	resembles	the	design	coal	for	the	boiler,	the	blend	need	not	perform	the	same	way.	This	is	mainly	due	to	the	transformation	of	inorganic	particles	during	combustion	and	the	way	in	which	the	organics	are	dispersed	in	coal.	A	limitation	to	blending	coals	is	the	compatibility	of	the	coals	themselves,	and	problems
are	more	likely	when	blending	petrographically	different	coals	or	coals	with	different	ash	chemistry.	Non-additive	properties	make	blend	evaluation	for	power	generation	inherently	complex.	More	work	is	required	on	understanding	how	the	inorganic	components	of	coals	in	the	blend	interact	and	how	it	affects	ash	behavior	including	its	emissivity,
reflectivity,	and	thermal	conductivity.Blending	decisions	should	be	based	on	the	knowledge	of	the	specific	behavior	of	a	given	pair	of	coals,	rather	than	an	assumption	of	linear	variation	of	properties	with	blend	traction.	The	ever	more	stringent	constraints	placed	on	coal-fired	power	stations	worldwide	and	the	continuing	development	of	new
technologies	means	that	the	issue	of	fuel	quality	improvement	will	remain	a	primary	factor.About	the	AuthorDr	V	T	Sathyanathan	is	a	boiler	consultant	with	35	years	of	experience	in	various	areas	of	high	pressure	boiler	trouble	shooting.	He	holds	a	PhD	in	coal	combustion	in	boilers.Related	ReadingCoal	Formation	Theories	-	Coal	may	be	defined	as	a
compact	stratified	mass	of	plant	debris	which	has	been	modified	chemically	and	physically	by	natural	agencies,	interspersed	with	smaller	amounts	of	inorganic	matter.	In	situ	and	Drift	are	the	two	major	theories	of	coal	formation.Coal	Pulverising	in	Boilers	-	Pulverizing	coal	for	a	boiler	is	very	important	factor	in	overall	cycle	efficiency.	There	are	many
types	of	pulverizers	available,	but	proper	selection	will	ensure	consistent	boiler	and	cycle	efficiency.	This	helps	in	carbon-dioxide	reduction	per	million	units	of	electricity	generatedReading	a	Coal	Flame	in	Tangential	Firing	Boilers	-	In	a	tangential	coal	fired	boiler,	the	furnace	act	as	a	single	burner	and	so	it	is	required	to	look	at	and	understand	the
quality	of	the	flame.	It	is	necessary	to	start	from	the	control	room	of	the	boiler,	then	go	to	the	mill,	furnace,	bottom	ash	and	fly	ash	areas	and	study	all	in	detail.Slagging	and	Deposition	in	Coal	Fired	Boiler	-	Deposition	and	slagging	in	coal	fired	boilers	can	be	a	major	cause	for	poor	performance	and	sometimes	low	availability	of	the	unit.	Here	we	look
at	some	of	the	considerations	involved.	Coal-fired	power	plants	are	among	the	oldest	forms	of	energy	production	in	the	world,	and	yet	they	remain	essential	sources	of	power	around	the	globe.	With	new	technological	advances	being	made	all	the	time,	coal	power	plants	are	becoming	increasingly	efficient	and	clean.	But	it's	also	important	to	understand
exactly	how	these	plants	work,	so	that’s	where	coal	power	plant	schematic	diagrams	come	in.By	understanding	a	coal	power	plant	schematic	diagram,	we	can	gain	insights	into	how	these	power	plants	function	day	to	day.	From	the	layout	of	the	generator,	turbines,	and	other	equipment,	to	the	flow	of	material	and	energy	through	the	system,	it
provides	us	with	an	invaluable	map	of	the	inner	workings	of	a	coal-fired	power	plant.	It	can	help	us	diagnose	problems,	improve	performance,	and	generally	get	a	better	understanding	of	the	underlying	technology.These	diagrams	can	be	a	bit	complicated	for	the	layperson,	but	with	a	bit	of	patience	and	some	technical	training,	anyone	can	pick	up	a
basic	understanding	of	how	a	coal	power	plant	schematic	diagram	works.	On	top	of	that,	once	you	understand	one	diagram,	it	typically	becomes	much	easier	to	familiarize	yourself	with	others.So,	whether	you’re	an	engineer	looking	to	optimize	the	design	of	your	plant,	a	homeowner	trying	to	make	sense	of	their	local	power	grid,	or	just	someone	who
has	a	basic	interest	in	how	power	is	produced,	take	a	few	moments	to	learn	what	exactly	a	coal	power	plant	schematic	diagram	is	and	how	it	works.	It’s	fascinating	to	understand	the	physics	and	engineering	principles	behind	these	diagrams	and	can	open	up	a	whole	new	world	of	knowledge.	Coal	fired	power	plants	also	known	as	coal	fired	power
stations	are	facilities	that	burn	coal	to	make	steam	in	order	to	generate	electricity.	These	stations,	seen	in	Figure	1,	provide	~40%	of	the	world's	electricity.[2]	Countries	such	as	South	Africa	use	coal	for	94%	of	their	electricity	and	China	and	India	use	coal	for	70-75%	of	their	electricity	needs,	however	the	amount	of	coal	China	uses	dwarfs	most	other
countries	(see	the	data	visualization	below).[3]	The	use	of	coal	provides	access	to	electricity	to	those	who	previously	didn't	have	it,	which	helps	to	increase	quality	of	life	and	reduce	poverty	in	those	regions,	however	it	produces	large	quantities	of	different	pollutants	which	reduces	air	quality	and	contributes	to	climate	change.	Burning	huge	amounts	of
coal	Coal	plants	require	enormous	amounts	of	coal.	Shockingly:	a	1000	MWe	coal	plant	uses	9000	tonnes	of	coal	per	day,	equivalent	to	an	entire	train	load	(90	cars	with	100	tonnes	in	each!).[4]	The	amount	of	coal	used	during	a	full	year	would	then	require	365	trains,	and	if	each	is	3	km	long	then	a	single	train	carrying	all	of	this	coal	would	need	to	be
about	1100	km	long;	about	the	same	distance	as	driving	from	Calgary	AB	to	Victoria	BC.	If	this	train	were	to	pass	by	your	house	at	40	kilometers	per	hour,	it	would	take	more	than	a	day	to	pass!	Figure	2.	A	coal	train	the	length	of	1100	kilometers,	the	distance	from	Calgary	to	Victoria,	is	needed	per	year	for	a	1000	MWe	coal	fired	power	plant.[5]	The
conversion	of	this	coal	to	the	end	goal	of	electricity	is	a	multi-faceted	process:[6]	The	coal	must	be	unloaded	from	the	train.	Traditional	ways	of	doing	this	require	the	use	of	cranes	picking	up	the	coal	from	the	cars,	however	newer	plants	have	the	floor	underneath	the	train	tracks	drop	away,	allowing	the	coal	to	be	dropped	into	underground
containment.	Doing	so	doesn't	even	require	the	train	to	stop	moving![7]	For	a	video	of	this	please	see	here.	Many	coal	plants	are	mine	mouth	which	means	the	plant	was	put	where	the	coal	mine	is,	so	the	coal	doesn't	need	to	be	transported	by	train.	Once	unloaded,	the	coal	is	then	pulverized	into	a	fine	powder	by	a	large	grinder.	This	ensures	nearly
complete	burning	of	the	coal	in	order	to	maximize	the	heat	given	off	and	to	minimize	pollutants.	The	pulverized	coal	is	then	input	to	a	boiler,	where	combustion	occurs	and	the	coal	provides	heat	to	the	power	plant.	This	heat	is	transferred	to	pipes	containing	high	pressured	water,	which	boils	to	steam.	The	steam	then	travels	through	a	turbine,	causing
it	to	rotate	extremely	fast	which	in	turn	spins	a	generator,	producing	electricity.	The	electricity	can	then	be	input	to	the	electrical	grid	for	use	by	society.	Coal	fired	power	plants	follow	the	Rankine	cycle	in	order	to	complete	this	process.	Since	they	require	plenty	of	water	to	be	circulated	in	this	cycle,	coal	power	plants	need	to	be	located	near	a	body	of
water.	The	process	of	coal	fired	plants	can	be	seen	below	in	Figure	3.	Figure	3.	The	process	of	a	coal	fired	power	plant	to	convert	coal	into	electricity.[8]	Environmental	Impacts	Coal	power	plants	have	many	associated	environmental	impacts	on	the	local	ecosystem.	Air	pollution	The	burning	of	coal	releases	many	pollutants	-	oxides	of	nitrogen	(NOx)
and	sulfur	(SOx)	-	and	particulate	matter.	They	also	emit	greenhouse	gases,	such	as	carbon	dioxide	(CO2)	and	methane	(CH4),	which	are	known	to	contribute	to	global	warming	and	climate	change.	To	help	stunt	the	emission	of	these,	power	plants	require	technology	to	reduce	the	output	of	these	harmful	molecules.[9]	Water	Use/Pollution	Large
quantities	of	water	are	often	needed	to	remove	impurities	from	coal,[10]	this	process	is	known	as	coal	washing.	For	instance,	in	China,	around	one-fifth	of	the	water	used	in	the	coal	industry	is	used	for	this	process.[11]	This	process	helps	reduce	air	pollution,	as	it	eliminates	around	50%	of	the	ash	content	in	the	coal.	This	results	in	less	sulfur	dioxide
(SOx)	being	produced,	along	with	less	carbon	dioxide	(CO2)	due	to	higher	thermal	efficiencies.[12]	When	power	plants	remove	water	from	the	environment,	fish	and	other	aquatic	life	can	be	affected,	along	with	animals	relying	on	these	sources.[10]	Pollutants	also	build	up	in	the	water	that	power	plants	use,	so	if	this	water	is	discharged	back	into	the
environment	it	can	potentially	harm	wildlife	there.[10]	The	discharge	of	water	from	the	power	plants	and	coal	washing	requires	monitoring	and	regulation.	Visit	the	US	Environmental	Protection	Agency	(EPA)	for	more	information	on	this.	World	Electricity	Generation:	Coal	The	map	below	shows	which	primary	energy	different	countries	get	the	energy
to	generate	their	electricity	from.	Coal	is	seen	in	grey.	Click	on	the	region	to	zoom	into	a	group	of	countries,	then	click	on	the	country	to	see	where	its	electricity	comes	from.	Some	notable	countries	include	China,	India,	USA,	Russia,	Canada,	and	France.	For	Further	Reading	References	↑	Wikimedia	Commons	[Online],	Available:
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the	world	is	by	using	coal	as	the	primary	fuel.The	function	of	the	coal	fired	thermal	power	plant	is	to	convert	the	energy	available	in	the	coal	to	Electricity.Coal	power	plants	work	by	using	several	steps	to	convert	stored	energy	in	coal	to	usable	electricity	that	we	find	in	our	home	that	powers	our	lights,	computers,	and	sometimes,	back	into	heat	for	our
homes.image	provided	by	the	Tennessee	Valley	AuthorityHow	Coal	Power	Plants	Produce	ElectricityThe	conversion	from	coal	to	electricity	takes	place	in	three	stages.Stage	1The	first	conversion	of	energy	takes	place	in	the	boiler.	Coal	is	burnt	in	the	boiler	furnace	to	produce	heat.	Carbon	in	the	coal	and	Oxygen	in	the	air	combine	to	produce	Carbon
Dioxide	and	heat.Stage	2The	second	stage	is	the	thermodynamic	process.The	heat	from	combustion	of	the	coal	boils	water	in	the	boiler	to	produce	steam.	In	modern	power	plant,	boilers	produce	steam	at	a	high	pressure	and	temperature.The	steam	is	then	piped	to	a	turbine.The	high	pressure	steam	impinges	and	expands	across	a	number	of	sets	of
blades	in	the	turbine.The	impulse	and	the	thrust	created	rotates	the	turbine.The	steam	is	then	condensed	and	pumped	back	into	the	boiler	to	repeat	the	cycle.Stage	3In	the	third	stage,	rotation	of	the	turbine	rotates	the	generator	rotor	to	produce	electricity	based	of	Faraday’s	Principle	of	electromagnetic	induction.Check	out	this	series	describing	the
layout	of	thermal	power	plants.Key	Facts	About	Coal-Fired	Electricity	ProductionIn	practice	to	effect	these	three	stages	of	conversion,	many	systems	and	sub	systems	have	to	be	in	service.	Also	involved	are	different	technologies,	like	combustion,	aerodynamics,	heat	transfer,	thermodynamics,	pollution	control,	and	logistics.As	an	example	consider
these	facts	for	typical	coal	fired	power	plant	of	capacity	500	MW.Around	2	million	tons	of	coal	will	be	required	each	year	to	produce	the	continuous	power.Coal	combustion	in	the	boiler	requires	air.	Around	1.6	million	cubic	meter	of	air	in	an	hour	is	delivered	by	air	fans	into	the	furnace.The	ash	produced	from	this	combustion	is	around	200,000	tons
per	year.Electrostatic	precipitators	capture	almost	all	of	this	ash	without	dispersing	this	to	the	atmosphere.	Pollutants	from	coal	power	plants	like	carbon	dioxide,	sulphur	dioxide,	and	nitrogen	oxide	can	also	affect	the	environment.	Thermal	power	plants	are	the	biggest	producers	of	Carbon	Dioxide.The	boiler	for	typical	500	MW	units	produces	around
1600	tons	per	hour	of	steam	at	a	temperature	of	540	to	600	degrees	Centigrade.	The	steam	pressures	is	in	the	range	of	200	bar.	The	boiler	materials	are	designed	to	withstand	these	conditions	with	special	consideration	for	operational	safety.Heat	transfer	from	the	hot	combustion	gases	to	the	water	in	the	boiler	takes	place	due	to	Radiation	and
convection.The	Electrical	generators	carry	very	large	electric	currents	that	produce	heat	and	are	be	cooled	by	Hydrogen	and	water.The	steam	leaving	the	turbine	is	condensed	and	the	water	is	pumped	back	for	reuse	in	the	boiler.	To	condense	all	the	steam	it	will	require	around	50,000	cubic	meter	per	hour	of	cooling	water	to	be	circulated	from	lakes,
rivers	or	the	sea.	The	water	is	returned	to	the	source	with	only	an	increase	of	3	to	4	degrees	centigrade	to	prevent	any	effect	to	the	environment.Apart	from	the	cooling	water	the	power	plant	also	requires	around	400	cubic	meter	per	day	of	fresh	water	for	making	up	the	losses	in	the	water	steam	cycle.Details	of	Generating	Electricity	from	CoalThese
are	some	of	the	facts	to	highlight	the	complexities	of	the	working	of	a	Coal	Fired	Power	Plant	generating	Electricity.For	more	details,	discover	how	coal	is	blended	to	the	right	mix	to	maximize	energy	production	or	learn	about	the	specific	caloric	energies	of	coal	and	how	moisture	in	the	coal	can	affect	a	power	plant’s	efficiency.	Also	learn	how	the	coal
is	prepared	to	be	fired	in	the	boiler.You	may	also	learn	about	the	parts	of	a	thermal	power	plant	and	site	selection.	Coal	fired	power	stations	are	used	to	generate	electricity.	They	are	the	most	common	type	of	power	station	and	the	largest	global	megawatt	(MW)	contributor	of	all	power	station	types.	This	type	of	power	plant	has	found	widespread
application	due	to	its	tried	and	tested	design,	as	well	as	the	cheap	availability	of	coal.	Unfortunately,	coal	fired	power	plants	-particularly	older	plants-	are	not	environmentally	friendly	compared	to	other	types	of	power	generation	plants.	Coal	fired	power	plants	are	non-renewable	(not	‘green’)	types	of	plant.	How	Coal	Fired	Thermal	Power	Stations
Work	The	below	video	is	an	extract	from	our	Mechanical	and	Electrical	Engineering	Explained	Online	Video	Course.	Coal	is	delivered	to	the	plant	via	road,	rail	or	ship,	and	deposited	in	a	coal	yard.	Stacker	reclaimers	are	used	to	gather	coal	and	deposit	it	into	hoppers,	the	hoppers	then	feed	flatbed	conveyors.	Conveyors	transport	the	coal	from	the	coal
yard	to	day	silos	within	the	main	power	station	building.	Each	day	silo	contains	enough	coal	for	a	set	period	of	time	when	the	power	station	is	fully	loaded	e.g.	one	day	silo	may	contain	enough	coal	for	one	boiler	at	12	hours	of	full	load	operation.	The	day	silos	ensure	that	any	disruption	to	the	supply	chain	from	the	coal	yard	to	the	day	silos	will	not
cause	a	disruption	to	the	boiler	and	consequently	power	generation.	Larger	power	stations	may	have	several	large	watertube	boilers,	steam	turbines	and	generators.	It	is	standard	practice	for	each	power	generation	building	to	be	referred	to	as	a	‘Block’	e.g.	Block	A,	Block	B	etc.	Firetube	boilers	are	used	to	provide	the	initial	heating	of	the	power	plant
steam	systems.	Day	silos	feed	the	boiler	directly	(old	design	and	uncommon),	or,	by	passing	the	coal	through	a	coal	pulverizer	(standard	design	and	common).	Coal	pulverizers	increase	the	coal’s	contact	surface	area	with	the	air	by	grinding	the	coal	into	small	pieces.	The	pulverizer	also	dries	the	coal	in	order	that	combustion	can	more	easily	occur
(reduced	moisture	content).	The	heat	to	dry	the	coal	is	recovered	from	the	boiler	exhaust	gas	stream.	Pulverized	coal	from	the	pulverizer	is	blown	into	the	boiler	with	the	primary	air	stream.	The	coal	at	this	stage	is	finely	ground	and	very	dry,	both	of	these	characteristics	aid	combustion.	Combustion	occurs	and	heat	is	generated	(this	plant	is	a
‘thermal	power	plant').	The	heat	generated	by	the	water	tube	boiler	is	used	to	change	the	state	of	water	to	steam.	The	steam	is	then	discharged	to	a	condenser	steam	turbine.	The	steam	turbine	is	connected	via	a	gearbox	to	an	a.c.	electrical	generator.	Alternating	current	then	passes	through	switchgear	prior	to	being	distributed	to	an	electrical
transformer;	the	switchgear	used	will	often	be	of	the	SF6	or	vacuum	design.	The	electrical	transformer	increases	the	output	voltage	and	is	referred	to	as	a	‘generator	step-up	(GSU)’	transformer.	The	GSU	increases	the	output	voltage	to	match	that	of	the	electrical	grid,	this	may	be	several	hundred	thousand	volts	e.g.	110kV,	220kV	etc.	Increasing	the
voltage	reduces	transmission	losses	and	reduces	the	thickness	of	the	transmission	cables	required	(higher	voltage	means	lower	amps,	lower	amps	means	thinner	conductors/cables	can	be	used).	Enjoying	this	article?	Then	be	sure	to	check	out	our	Engineering	Video	Courses!	Each	course	has	a	quiz,	handbook,	and	you	will	receive	a	certificate	when
you	finish	the	course.	Enjoy!	Additional	Resources	,	the	free	encyclopedia	that	anyone	can	edit.	109,638	active	editors	7,014,808	articles	in	English	HMS	Neptune	was	a	dreadnought	battleship	built	for	the	Royal	Navy	in	the	first	decade	of	the	20th	century,	the	sole	ship	of	her	class.	Laid	down	at	HM	Dockyard,	Portsmouth,	in	January	1909,	she	was
the	first	British	battleship	to	be	built	with	superfiring	guns.	Shortly	after	her	completion	in	1911,	she	carried	out	trials	of	an	experimental	fire-control	director	and	then	became	the	flagship	of	the	Home	Fleet.	Neptune	became	a	private	ship	in	early	1914	and	was	assigned	to	the	1st	Battle	Squadron.	The	ship	became	part	of	the	Grand	Fleet	when	it	was
formed	shortly	after	the	beginning	of	the	First	World	War	in	August	1914.	Aside	from	participating	in	the	Battle	of	Jutland	in	May	1916,	and	the	inconclusive	action	of	19	August	several	months	later,	her	service	during	the	war	generally	consisted	of	routine	patrols	and	training	in	the	North	Sea.	Neptune	was	deemed	obsolete	after	the	war	and	was
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"wholly	fictitious	and	fraudulent".	1904	–	In	the	worst	maritime	disaster	involving	a	Danish	merchant	ship,	SS	Norge	ran	aground	on	Hasselwood	Rock	and	sank	in	the	North	Atlantic,	resulting	in	more	than	635	deaths.	1950	–	Korean	War:	South	Korean	forces	began	the	Bodo	League	massacre,	summarily	executing	tens	of	thousands	of	suspected
North	Korean	sympathizers.	1969	–	In	response	to	a	police	raid	at	the	Stonewall	Inn	in	New	York	City,	groups	of	gay	and	transgender	people	began	demonstrations,	a	watershed	event	for	the	worldwide	gay	rights	movement.	Charles	Cruft	(b.	1852)Olga	Sapphire	(b.	1907)Meralda	Warren	(b.	1959)Aparna	Rao	(d.	2005)	More	anniversaries:	June	27
June	28	June	29	Archive	By	email	List	of	days	of	the	year	About	Myosotis	scorpioides,	the	water	forget-me-not,	is	a	herbaceous	perennial	flowering	plant	in	the	borage	family,	Boraginaceae.	It	is	native	to	Europe	and	Asia,	but	is	widely	distributed	elsewhere,	including	much	of	North	America,	as	an	introduced	species	and	sometimes	a	noxious	weed.	It	is
an	erect	to	ascending	plant	of	up	to	70	cm,	bearing	small	(8–12	mm)	flowers	that	become	blue	when	fully	open	and	have	yellow	centers.	It	is	usually	found	in	damp	or	wet	habitats,	such	as	bogs,	ponds,	streams,	ditches,	fen,	and	rivers.	This	focus-stacked	photograph	shows	a	water	forget-me-not	growing	in	Niitvälja	bog,	Estonia.	Photograph	credit:	Ivar
Leidus	Recently	featured:	Whitehead's	trogon	Atacamite	Turban	Head	eagle	Archive	More	featured	pictures	Community	portal	–	The	central	hub	for	editors,	with	resources,	links,	tasks,	and	announcements.	Village	pump	–	Forum	for	discussions	about	Wikipedia	itself,	including	policies	and	technical	issues.	Site	news	–	Sources	of	news	about	Wikipedia
and	the	broader	Wikimedia	movement.	Teahouse	–	Ask	basic	questions	about	using	or	editing	Wikipedia.	Help	desk	–	Ask	questions	about	using	or	editing	Wikipedia.	Reference	desk	–	Ask	research	questions	about	encyclopedic	topics.	Content	portals	–	A	unique	way	to	navigate	the	encyclopedia.	Wikipedia	is	written	by	volunteer	editors	and	hosted	by
the	Wikimedia	Foundation,	a	non-profit	organization	that	also	hosts	a	range	of	other	volunteer	projects:	CommonsFree	media	repository	MediaWikiWiki	software	development	Meta-WikiWikimedia	project	coordination	WikibooksFree	textbooks	and	manuals	WikidataFree	knowledge	base	WikinewsFree-content	news	WikiquoteCollection	of	quotations
WikisourceFree-content	library	WikispeciesDirectory	of	species	WikiversityFree	learning	tools	WikivoyageFree	travel	guide	WiktionaryDictionary	and	thesaurus	This	Wikipedia	is	written	in	English.	Many	other	Wikipedias	are	available;	some	of	the	largest	are	listed	below.	1,000,000+	articles	 ةيبرعلا 	Deutsch	Español	 یسراف ​	Français	Italiano	Nederlands
日本語	Polski	Português	Русский	Svenska	Українська	Tiếng	Việt	中文	250,000+	articles	Bahasa	Indonesia	Bahasa	Melayu	Bân-lâm-gú	Български	Català	Čeština	Dansk	Eesti	Ελληνικά	Esperanto	Euskara	עברית	Հայերեն		Magyar	Norsk	bokmål	Română	Simple	English	Slovenčina	Srpski	Srpskohrvatski	Suomi	Türkçe	Oʻzbekcha	50,000+	articles	Asturianu
Azərbaycanca	฀฀฀฀฀	Bosanski	 یدروک 	Frysk	Gaeilge	Galego	Hrvatski	ქართული	Kurdî	Latviešu	Lietuvių	฀฀฀฀฀฀	Македонски	฀฀฀฀฀฀฀฀฀฀	Norsk	nynorsk	฀฀฀฀฀฀	Shqip	Slovenščina	฀฀฀	฀฀฀฀฀฀	 ودرا 	Retrieved	from	"	2Battleship	formation	of	the	Royal	Navy	For	the	German	counterpart	during	World	War	I,	see	I	Battle	Squadron.	1st	Battle	SquadronThe	1st	Battle
Squadron	at	sea,	April	1915Active1912–1945Country	United	KingdomBranch	Royal	NavyTypeSquadronSize8	x	BattleshipsPart	ofGrand	FleetMilitary	unit	The	1st	Battle	Squadron	was	a	naval	squadron	of	the	British	Royal	Navy	consisting	of	battleships.	The	1st	Battle	Squadron	was	initially	part	of	the	Royal	Navy's	Grand	Fleet.	After	World	War	I	the
Grand	Fleet	was	reverted	to	its	original	name,	the	Atlantic	Fleet.	The	squadron	changed	composition	often	as	ships	were	damaged,	retired	or	transferred.	As	an	element	in	the	Grand	Fleet,	the	Squadron	participated	in	the	Battle	of	Jutland.[1]	On	5	August	1914,	the	squadron	was	constituted	as	follows:[2]	HMS	Marlborough	HMS	Collingwood	HMS
Colossus	HMS	Hercules	HMS	Neptune	HMS	St.	Vincent	HMS	Superb	HMS	Vanguard	Revenge	and	Hercules	en	route	to	Jutland	with	the	sixth	division.	During	the	Battle	of	Jutland,	the	composition	of	the	1st	Battle	Squadron	was	as	follows:[1]	Sixth	Division	HMS	Marlborough	Flagship	of	Vice-Admiral	Sir	Cecil	Burney;	Captain	G.	P.	Ross;	HMS
Revenge	Captain	E.	B.	Kiddle;	HMS	Hercules	Captain	L.	Clinton-Baker;	HMS	Agincourt	Captain	H.	M.	Doughty;	Fifth	Division	HMS	Colossus	Flagship	of	Rear	Admiral	E.	F.	A.	Gaunt;	Captain	A.	D.	P.	R.	Pound;	HMS	Collingwood	Captain	J.	C.	Ley;	HMS	St.	Vincent	Captain	W.	W.	Fisher;	HMS	Neptune	Captain	V.	H.	G.	Bernard;	HMS	Revenge	Following
the	Battle	of	Jutland,	the	1st	Battle	Squadron	was	reorganized,	with	Colossus,	Hercules,	St.	Vincent,	Collingwood	and	Neptune	all	transferred	to	the	4th	Battle	Squadron.	In	January	1917,	the	squadron	was	constituted	as	follows:[3]	HMS	Marlborough	HMS	Agincourt	HMS	Benbow	–	joined	July,	1916	HMS	Canada	HMS	Emperor	of	India	–	joined	July,
1916	HMS	Revenge	HMS	Royal	Oak	–	joined	May,	1916	HMS	Royal	Sovereign	–	joined	June,	1916	By	1918,	Agincourt	had	been	transferred	to	the	2nd	Battle	Squadron,	and	Resolution,	Ramillies	and	Iron	Duke	had	joined	the	squadron	on	completion.[4]	For	many	years	the	squadron	served	in	the	Mediterranean	as	the	main	British	battle	force	there.	On
3	September	1939	the	1st	Battle	Squadron,	serving	in	the	Mediterranean	Fleet,	consisted	of	Barham,	Warspite	and	Malaya,	with	headquarters	at	Alexandria,	Egypt,	under	the	command	of	Vice-Admiral	Geoffrey	Layton.[5]	In	December	1943	the	Squadron	was	under	the	command	of	Vice	Admiral	Arthur	Power.	In	January	1944	the	Eastern	Fleet	was
reinforced	by	HMS	Queen	Elizabeth,	HMS	Renown,	HMS	Valiant,	HMS	Illustrious,	HMS	Unicorn	and	seven	destroyers.	The	Admiralty	sent	this	force	out	to	India	under	the	title	of	the	First	Battle	Squadron.[6]	From	November	1944,	the	squadron	served	in	the	British	Pacific	Fleet	under	the	command	of	Vice-Admiral	Henry	Rawlings,	who	also	served	as
Second-in-Command	of	the	Fleet.	It	consisted	of	HMS	King	George	V,	HMS	Howe,	HMS	Duke	of	York	and	HMS	Anson	at	various	times.	Commanders	were	as	follows:[7]	Vice-Admiral	Sir	Stanley	Colville	(1912–14)	Vice-Admiral	Sir	Lewis	Bayly	(June–December	1914)	Admiral	Sir	Cecil	Burney	(1914–16)	Vice-Admiral	Sir	Charles	Madden	(1916–19)	Vice-
Admiral	Sir	Sydney	Fremantle	(1919–21)	Vice-Admiral	Sir	William	Nicholson	(1921–22)	Vice-Admiral	Sir	Edwyn	Alexander-Sinclair	(1922–24)	Rear-Admiral	William	Fisher	(1924–25)	Rear-Admiral	Cecil	Staveley	(1925–26)	Vice-Admiral	Sir	Michael	Hodges	(1926–27)	Vice-Admiral	Sir	John	Kelly	(1927–29)	Vice-Admiral	Howard	Kelly	(1929–30)	Vice-
Admiral	Sir	William	Fisher	(1930–32)	Vice-Admiral	Sir	Roger	Backhouse	(1932–34)	Vice-Admiral	Sir	Charles	Forbes	(1934–36)	Vice-Admiral	Hugh	Binney	(1936–38)	Rear-Admiral	Ralph	Leatham	(1938–39)	Vice-Admiral	Geoffrey	Layton	(January–November	1939)	Rear-Admiral	Henry	Pridham-Wippell	(July–October	1940)	Vice-Admiral	John	Tovey
(October–December	1940)	Rear-Admiral	Bernard	Rawlings	(1940–41)	Vice-Admiral	Sir	Henry	Pridham-Wippell	(1941–42)	Vice-Admiral	Sir	Arthur	Power	(1943–44)	Vice-Admiral	Sir	Bernard	Rawlings	(1944–45)	Post	holders	included:[8]	Rear-Admiral	Charles	E.	Madden,	5	January	1912	–	10	November	1912	Rear-Admiral	The	Hon.	Somerset	A.	Gough-
Calthorpe,	10	December	1912	–	10	December	1913	Rear-Admiral	Hugh	Evan-Thomas,	10	December	1913	–	25	August	1915	Rear-Admiral	Ernest	Gaunt,	25	August	1915	–	12	June	1916	Rear-Admiral	Alexander	L.	Duff,	12	June	1916	–	30	November	1916	Rear-Admiral	Sir	William	C.	M.	Nicholson,	1	December	1916	–	20	March	1919	Rear-Admiral	The
Hon.	Victor	A.	Stanley,	1	April	1919	–	1	April	1920	Rear-Admiral	Henry	M.	Doughty,	24	March	1920	–	14	April	1921	Rear-Admiral	Sir	Rudolf	W.	Bentinck,	3	May	1921	–	3	May	1922	Rear-Admiral	Arthur	A.	M.	Duff,	3	May	1922	Rear-Admiral	William	A.	H.	Kelly,	3	May	1923	Rear-Admiral	William	H.	D.	Boyle,	3	May	1924	–	3	May	1924	Rear-Admiral
William	W.	Fisher,	14	October	1924	–	7	September	1925	Rear-Admiral	Cecil	M.	Staveley,	15	October	1925	–	1	October	1926	Rear-Admiral	David	T.	Norris,	1	October	1926	Rear-Admiral	Bernard	St.	G.	Collard,	1	October	1927	Rear-Admiral	William	M.	Kerr,	20	March	1928	–	5	April	1929	Rear-Admiral	The	Hon.	Reginald	A.	R.	P.-E.-E.-Drax,	12	April	1929
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power	station	diagram	Share	of	electricity	production	from	coal	A	coal-fired	power	station	or	coal	power	plant	is	a	thermal	power	station	which	burns	coal	to	generate	electricity.	Worldwide	there	are	about	2,500	coal-fired	power	stations,[1]	on	average	capable	of	generating	a	gigawatt	each.[2][a]	They	generate	about	a	third	of	the	world's	electricity,
[3]	but	cause	many	illnesses	and	the	most	early	deaths	per	unit	of	energy	produced,[4]	mainly	from	air	pollution.[5][6]	World	installed	capacity	doubled	from	2000	to	2023	and	increased	2%	in	2023.[7]	A	coal-fired	power	station	is	a	type	of	fossil	fuel	power	station.	The	coal	is	usually	pulverized	and	then	burned	in	a	pulverized	coal-fired	boiler.	The
furnace	heat	converts	boiler	water	to	steam,	which	is	then	used	to	spin	turbines	that	turn	generators.	Thus	chemical	energy	stored	in	coal	is	converted	successively	into	thermal	energy,	mechanical	energy	and,	finally,	electrical	energy.	Coal-fired	power	stations	are	the	largest	single	contributor	to	climate	change,[8]	releasing	approximately	12	billion
tonnes	of	carbon	dioxide	annually,[2]	about	one-fifth	of	global	greenhouse	gas	emissions.[9]	China	accounts	for	over	half	of	global	coal-fired	electricity	generation.[10]	While	the	total	number	of	operational	coal	plants	began	declining	in	2020,[11][12]	due	to	retirements	in	Europe[13]	and	the	Americas,[14]	construction	continues	in	Asia,	primarily	in
China.[15]	The	profitability	of	some	plants	is	maintained	by	externalities,	as	the	health	and	environmental	costs	of	coal	production	and	use	are	not	fully	reflected	in	electricity	prices.[16][17]	However,	newer	plants	face	the	risk	of	becoming	stranded	assets.[18]	The	UN	Secretary	General	has	called	for	OECD	nations	to	phase	out	coal-fired	generation
by	2030,	and	the	rest	of	the	world	by	2040.[19]	See	also:	Power	station	§	History	Holborn	Viaduct	power	station	in	London,	the	world's	first	public	steam-driven	coal	power	station,	opened	in	1882	The	first	coal-fired	power	stations	were	built	in	the	late	19th	century	and	used	reciprocating	engines	to	generate	direct	current.	Steam	turbines	allowed
much	larger	plants	to	be	built	in	the	early	20th	century	and	alternating	current	was	used	to	serve	wider	areas.	Castle	Gate	Plant	near	Helper,	UtahThis	section	does	not	cite	any	sources.	Please	help	improve	this	section	by	adding	citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.	(May	2023)	(Learn	how	and	when	to
remove	this	message)	Coal	is	delivered	by	highway	truck,	rail,	barge,	collier	ship	or	coal	slurry	pipeline.	Generating	stations	are	sometimes	built	next	to	a	mine;	especially	one	mining	coal,	such	as	lignite,	which	is	not	valuable	enough	to	transport	long-distance;	so	may	receive	coal	by	conveyor	belt	or	massive	diesel-electric-drive	trucks.	A	large	coal
train	called	a	"unit	train"	may	be	2	km	long,	containing	130-140	cars	with	around	100	tonnes	of	coal	in	each	one,	for	a	total	load	of	over	10,000	tonnes.	A	large	plant	under	full	load	requires	at	least	one	coal	delivery	this	size	every	day.	Plants	may	get	as	many	as	three	to	five	trains	a	day,	especially	in	"peak	season"	during	the	hottest	summer	or	coldest
winter	months	(depending	on	local	climate)	when	power	consumption	is	high.	Modern	unloaders	use	rotary	dump	devices,	which	eliminate	problems	with	coal	freezing	in	bottom	dump	cars.	The	unloader	includes	a	train	positioner	arm	that	pulls	the	entire	train	to	position	each	car	over	a	coal	hopper.	The	dumper	clamps	an	individual	car	against	a
platform	that	swivels	the	car	upside	down	to	dump	the	coal.	Swiveling	couplers	enable	the	entire	operation	to	occur	while	the	cars	are	still	coupled	together.	Unloading	a	unit	train	takes	about	three	hours.	Shorter	trains	may	use	railcars	with	an	"air-dump",	which	relies	on	air	pressure	from	the	engine	plus	a	"hot	shoe"	on	each	car.	This	"hot	shoe"
when	it	comes	into	contact	with	a	"hot	rail"	at	the	unloading	trestle,	shoots	an	electric	charge	through	the	air	dump	apparatus	and	causes	the	doors	on	the	bottom	of	the	car	to	open,	dumping	the	coal	through	the	opening	in	the	trestle.	Unloading	one	of	these	trains	takes	anywhere	from	an	hour	to	an	hour	and	a	half.	Older	unloaders	may	still	use
manually	operated	bottom-dump	rail	cars	and	a	"shaker"	attached	to	dump	the	coal.	A	collier	(cargo	ship	carrying	coal)	may	hold	41,000	tonnes	(40,000	long	tons)	of	coal	and	takes	several	days	to	unload.	Some	colliers	carry	their	own	conveying	equipment	to	unload	their	own	bunkers;	others	depend	on	equipment	at	the	plant.	For	transporting	coal	in
calmer	waters,	such	as	rivers	and	lakes,	flat-bottomed	barges	are	often	used.	Barges	are	usually	unpowered	and	must	be	moved	by	tugboats	or	towboats.	For	start	up	or	auxiliary	purposes,	the	plant	may	use	fuel	oil	as	well.	Fuel	oil	can	be	delivered	to	plants	by	pipeline,	tanker,	tank	car	or	truck.	Oil	is	stored	in	vertical	cylindrical	steel	tanks	with
capacities	as	high	as	14,000	cubic	metres	(90,000	bbl).	The	heavier	no.	5	"bunker"	and	no.	6	fuels	are	typically	steam-heated	before	pumping	in	cold	climates.	See	also:	Thermal	power	station	Components	of	a	coal-fired	power	station	As	a	type	of	thermal	power	station,	a	coal-fired	power	station	converts	chemical	energy	stored	in	coal	successively	into
thermal	energy,	mechanical	energy	and,	finally,	electrical	energy.	The	coal	is	usually	pulverized	and	then	burned	in	a	pulverized	coal-fired	boiler.	The	heat	from	the	burning	pulverized	coal	converts	boiler	water	to	steam,	which	is	then	used	to	spin	turbines	that	turn	generators.	Compared	to	a	thermal	power	station	burning	other	fuel	types,	coal
specific	fuel	processing	and	ash	disposal	is	required.	For	units	over	about	200	MW	capacity,	redundancy	of	key	components	is	provided	by	installing	duplicates	of	the	forced	and	induced	draft	fans,	air	preheaters,	and	fly	ash	collectors.	On	some	units	of	about	60	MW,	two	boilers	per	unit	may	instead	be	provided.	The	hundred	largest	coal	power
stations	range	in	size	from	3,000	MW	to	6,700	MW.	This	section	does	not	cite	any	sources.	Please	help	improve	this	section	by	adding	citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.	(May	2023)	(Learn	how	and	when	to	remove	this	message)	Coal	is	prepared	for	use	by	crushing	the	rough	coal	to	pieces	less	than	5	cm
(2	in)	in	size.	The	coal	is	then	transported	from	the	storage	yard	to	in-plant	storage	silos	by	conveyor	belts	at	rates	up	to	4,000	tonnes	per	hour.	In	plants	that	burn	pulverized	coal,	silos	feed	coal	to	pulverizers	(coal	mills)	that	take	the	larger	5	cm	pieces,	grind	them	to	the	consistency	of	talcum	powder,	sort	them,	and	mix	them	with	primary
combustion	air,	which	transports	the	coal	to	the	boiler	furnace	and	preheats	the	coal	in	order	to	drive	off	excess	moisture	content.	A	500	MWe	plant	may	have	six	such	pulverizers,	five	of	which	can	supply	coal	to	the	furnace	at	250	tonnes	per	hour	under	full	load.	In	plants	that	do	not	burn	pulverized	coal,	the	larger	5	cm	pieces	may	be	directly	fed	into
the	silos	which	then	feed	either	mechanical	distributors	that	drop	the	coal	on	a	traveling	grate	or	the	cyclone	burners,	a	specific	kind	of	combustor	that	can	efficiently	burn	larger	pieces	of	fuel.	Further	information:	Fluidized	bed	combustion	and	Circulating	fluidized	bedThis	section	does	not	cite	any	sources.	Please	help	improve	this	section	by	adding
citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.	(May	2023)	(Learn	how	and	when	to	remove	this	message)	Plants	designed	for	lignite	(brown	coal)	are	used	in	locations	as	varied	as	Germany,	Victoria,	Australia,	and	North	Dakota.	Lignite	is	a	much	younger	form	of	coal	than	black	coal.	It	has	a	lower	energy	density
than	black	coal	and	requires	a	much	larger	furnace	for	equivalent	heat	output.	Such	coals	may	contain	up	to	70%	water	and	ash,	yielding	lower	furnace	temperatures	and	requiring	larger	induced-draft	fans.	The	firing	systems	also	differ	from	black	coal	and	typically	draw	hot	gas	from	the	furnace-exit	level	and	mix	it	with	the	incoming	coal	in	fan-type
mills	that	inject	the	pulverized	coal	and	hot	gas	mixture	into	the	boiler.	The	ash	is	often	stored	in	ash	ponds.	Although	the	use	of	ash	ponds	in	combination	with	air	pollution	controls	(such	as	wet	scrubbers)	decreases	the	amount	of	airborne	pollutants,	the	structures	pose	serious	health	risks	for	the	surrounding	environment.[20]	Power	utility
companies	have	often	built	the	ponds	without	liners,	especially	in	the	United	States,	and	therefore	chemicals	in	the	ash	can	leach	into	groundwater	and	surface	waters.[21]	Since	the	1990s,	power	utilities	in	the	U.S.	have	designed	many	of	their	new	plants	with	dry	ash	handling	systems.	The	dry	ash	is	disposed	in	landfills,	which	typically	include	liners
and	groundwater	monitoring	systems.[22]	Dry	ash	may	also	be	recycled	into	products	such	as	concrete,	structural	fills	for	road	construction	and	grout.[23]	Main	article:	Fly	ashThis	section	does	not	cite	any	sources.	Please	help	improve	this	section	by	adding	citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.	(May
2023)	(Learn	how	and	when	to	remove	this	message)	Fly	ash	is	captured	and	removed	from	the	flue	gas	by	electrostatic	precipitators	or	fabric	bag	filters	(or	sometimes	both)	located	at	the	outlet	of	the	furnace	and	before	the	induced	draft	fan.	The	fly	ash	is	periodically	removed	from	the	collection	hoppers	below	the	precipitators	or	bag	filters.
Generally,	the	fly	ash	is	pneumatically	transported	to	storage	silos	and	stored	on	site	in	ash	ponds,	or	transported	by	trucks	or	railroad	cars	to	landfills.	Main	article:	Bottom	ashThis	section	does	not	cite	any	sources.	Please	help	improve	this	section	by	adding	citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.	(May
2023)	(Learn	how	and	when	to	remove	this	message)	At	the	bottom	of	the	furnace,	there	is	a	hopper	for	collection	of	bottom	ash.	This	hopper	is	kept	filled	with	water	to	quench	the	ash	and	clinkers	falling	down	from	the	furnace.	Arrangements	are	included	to	crush	the	clinkers	and	convey	the	crushed	clinkers	and	bottom	ash	to	on-site	ash	ponds,	or
off-site	to	landfills.	Ash	extractors	are	used	to	discharge	ash	from	municipal	solid	waste–fired	boilers.	Coal-fired	power	station	animation	Effective	energy	policy,	law	and	electricity	markets	are	essential	for	grid	flexibility.[24]	While	the	flexibility	of	some	coal-fired	power	stations	can	be	enhanced,	they	generally	offer	less	dispatchable	generation	than
most	gas-fired	power	plants.	A	key	aspect	of	flexibility	is	low	minimum	load;[25]	however,	certain	flexibility	upgrades	for	coal	plants	may	be	more	costly	than	deploying	renewable	energy	sources	with	battery	storage.[26]	Coal	generates	over	30%	of	world	electricity	As	of	2020[update]	two-thirds	of	coal	burned	is	to	generate	electricity.[12]	In	2020
coal	was	the	largest	source	of	electricity	at	34%.[27]	Over	half	of	global	coal-fired	generation	in	2020	occurred	in	China,[27]	and	coal	provided	approximately	60%	of	electricity	in	China,	India	and	Indonesia.[3]	Globally	in	2020,	2,059	GW	of	coal-fired	capacity	was	operational,	with	50	GW	newly	commissioned	and	25	GW	under	construction	(primarily
in	China),	while	38	GW	was	retired	(mainly	in	the	US	and	EU).[28]	By	2023,	global	coal	power	capacity	had	increased	to	2,130	GW,	largely	due	to	47.4	GW	of	additions	in	China.[29]: 7–64 	While	some	nations	pledged	to	transition	away	from	coal	power	at	the	2021	United	Nations	Climate	Change	Conference	(COP26)	through	the	Global	Coal	to	Clean
Power	Transition	Statement,	significant	challenges	persist,	especially	in	developing	countries	such	as	Indonesia	and	Vietnam.[30]	There	are	4	main	types	of	coal-fired	power	station	in	increasing	order	of	efficiency	are:	subcritical,	supercritical,	ultra-supercritical	and	cogeneration	(also	called	combined	heat	and	power	or	CHP).[31]	Subcritical	is	the
least	efficient	type,	however	recent	innovations	have	allowed	retrofits	to	older	subcritical	plants	to	meet	or	even	exceed	efficiency	of	supercritical	plants.[32]	Main	article:	Integrated	gasification	combined	cycle	Integrated	gasification	combined	cycle	(IGCC)	is	a	coal-based	power	generation	technology	that	uses	a	high-pressure	gasifier	to	convert	coal
(or	other	carbon-based	fuels)	into	pressurized	synthesis	gas	(syngas).	The	gasification	process	allows	the	use	of	a	combined	cycle	generator,	typically	achieving	higher	efficiency.	IGCC	also	facilitates	removal	of	certain	pollutants	from	the	syngas	before	power	generation.	However,	this	technology	is	more	expensive	than	conventional	coal-fired	power
stations.	Greenhouse	gases	by	energy	source.	Coal	is	the	energy	source	with	the	most	greenhouse	gases.	See	also:	Fossil	fuel	power	station	§	Carbon	dioxide	As	coal	is	mainly	carbon,	coal-fired	power	stations	have	a	high	carbon	intensity.	On	average,	coal	power	stations	emit	far	more	greenhouse	gas	per	unit	electricity	generated	compared	with	other
energy	sources	(see	also	life-cycle	greenhouse-gas	emissions	of	energy	sources).	In	2018	coal	burnt	to	generate	electricity	emitted	over	10	Gt	CO2[33]	of	the	34	Gt	total	from	fuel	combustion[34]	(the	overall	total	greenhouse	gas	emissions	for	2018	was	55	Gt	CO2e[35]).	See	also:	Coal	phase	out	The	annual	amount	of	coal	plant	capacity	being	retired
increased	into	the	mid-2010s.[36]	However,	the	rate	of	retirement	has	since	stalled,[36]	and	global	coal	phase-out	is	not	yet	compatible	with	the	goals	of	the	Paris	Climate	Agreement.[37]In	parallel	with	retirement	of	some	coal	plant	capacity,	other	coal	plants	are	still	being	added,	though	the	annual	amount	of	added	capacity	has	been	declining	since
the	2010s.[38]	From	2015	to	2020,	although	coal	generation	hardly	fell	in	absolute	terms,	some	of	its	market	share	was	taken	by	wind	and	solar.[27]	In	2020	only	China	increased	coal	power	generation,	and	globally	it	fell	by	4%.[27]	However,	in	2021,	China	declared	that	it	limited	coal	generation	until	2025	and	subsequently	phase	it	out	over	time.
[39]	The	UN	Secretary	General	has	said	that	OECD	countries	should	stop	generating	electricity	from	coal	by	2030	and	the	rest	of	the	world	by	2040,	otherwise	limiting	global	warming	to	1.5	°C,	a	target	of	the	Paris	Agreement,	would	be	extremely	difficult.[19]	A	2024	analysis	by	The	Economist	concluded	that	financing	phase-out	would	be	cheaper
than	carbon	offsets.[2]	However	phasing	out	in	Asia	can	be	a	financial	challenge	as	plants	there	are	relatively	young:[3]	in	China	the	co-benefits	of	closing	a	plant	vary	greatly	depending	on	its	location.[40]	Vietnam	is	among	the	few	coal-dependent	fast	developing	countries	that	fully	pledged	to	phase	out	unbated	coal	power	by	the	2040s	or	as	soon	as
possible	thereafter.[41]	Ammonia	has	a	high	hydrogen	density	and	is	easy	to	handle.	It	can	be	used	as	storing	carbon-free	fuel	in	gas	turbine	power	generation	and	help	significantly	reduce	CO₂	emissions	as	a	fuel.[42]	In	Japan,	the	first	major	four-year	test	project	was	started	in	June	2021	to	develop	technology	to	enable	co-firing	a	significant	amount
of	ammonia	at	a	large-scale	commercial	coal-fired	plant.[43][44]	However	low-carbon	hydrogen	and	ammonia	is	in	demand	for	sustainable	shipping,	which	unlike	electricity	generation,	has	few	other	clean	options.[45]	Some	power	stations	are	being	converted	to	burn	gas,	biomass	or	waste,[46]	and	conversion	to	thermal	storage	will	be	trialed	in	2023.
[47]	Retrofitting	some	existing	coal-fired	power	stations	with	carbon	capture	and	storage	was	being	considered	in	China	in	2020,[48]	but	this	is	very	expensive,[12]	reduces	the	energy	output	and	for	some	plants	is	not	technically	feasible.[49]	Main	article:	Environmental	impact	of	the	coal	industry	Coal	power	plant	wastestreams	Coal	burning	power
plants	kill	many	thousands	of	people	every	year	with	their	emissions	of	particulates,	microscopic	air	pollutants	that	enter	human	lungs	and	other	human	organs	and	induce	a	variety	of	adverse	medical	conditions,	including	asthma,	heart	disease,	low	birth	weight	and	cancers.	In	the	U.S.	alone,	such	particulates,	known	as	PM2.5	(particulates	with	a
diameter	of	2.5	μm	or	less),	caused	at	least	460,000	excess	deaths	over	two	decades.[50]	In	some	countries	pollution	is	somewhat	controlled	by	best	available	techniques,	for	example	those	in	the	EU[51]	through	its	Industrial	Emissions	Directive.	In	the	United	States,	coal-fired	plants	are	governed	at	the	national	level	by	several	air	pollution
regulations,	including	the	Mercury	and	Air	Toxics	Standards	(MATS)	regulation,[52]	by	effluent	guidelines	for	water	pollution,[53]	and	by	solid	waste	regulations	under	the	Resource	Conservation	and	Recovery	Act	(RCRA).[54]	Coal-fired	power	stations	continue	to	pollute	in	lightly	regulated	countries:	such	as	the	Western	Balkans,[55]	India,	Russia
and	South	Africa,[56]	causing	over	a	hundred	thousand	early	deaths	each	year.[5][57][58]	Damage	to	health	from	particulates,	sulfur	dioxide	and	nitrogen	oxide	occurs	mainly	in	Asia	and	is	often	due	to	burning	low	quality	coal,	such	as	lignite,	in	plants	lacking	modern	flue	gas	treatment.[56]	Early	deaths	due	to	air	pollution	have	been	estimated	at	200
per	GW-year,	however	they	may	be	higher	around	power	plants	where	scrubbers	are	not	used	or	lower	if	they	are	far	from	cities.[59]	Evidence	indicates	that	exposure	to	sulfur,	sulfates,	or	PM2.5	from	coal	emissions	may	be	associated	with	higher	relative	morbidity	or	mortality	risk	than	that	to	other	PM2.5	constituents	or	PM2.5	from	other	sources
per	unit	concentration.[60]	Pollutants	such	as	heavy	metals	leaching	into	ground	water	from	unlined	coal	ash	storage	ponds	or	landfills	pollute	water,	possibly	for	decades	or	centuries.[61]	Pollutant	discharges	from	ash	ponds	to	rivers	(or	other	surface	water	bodies)	typically	include	arsenic,	lead,	mercury,	selenium,	chromium,	and	cadmium.[53]
Mercury	emissions	from	coal-fired	power	plants	can	fall	back	onto	the	land	and	water	in	rain,	and	then	be	converted	into	methylmercury	by	bacteria.[62]	Through	biomagnification,	this	mercury	can	then	reach	dangerously	high	levels	in	fish.[63]	More	than	half	of	atmospheric	mercury	comes	from	coal-fired	power	plants.[64]	Coal-fired	power	plants
also	emit	sulfur	dioxide	and	nitrogen.[65]	These	emissions	lead	to	acid	rain,	which	can	restructure	food	webs	and	lead	to	the	collapse	of	fish	and	invertebrate	populations.[65][66]	Main	article:	Coal	pollution	mitigation	As	of	2018[update]	local	pollution	in	China,	which	has	by	far	the	most	coal-fired	power	stations,	is	forecast	to	be	reduced	further	in
the	2020s	and	2030s,	especially	if	small	and	low	efficiency	plants	are	retired	early.[67]	See	also:	Fossil	fuel	subsidies	Coal	power	plants	tend	to	serve	as	base	load	technology,	as	they	have	high	availability	factors,	and	are	relatively	difficult	and	expensive	to	ramp	up	and	down.	As	such,	they	perform	poorly	in	real-time	energy	markets,	where	they	are
unable	to	respond	to	changes	in	the	locational	marginal	price.	In	the	United	States,	this	has	been	especially	true	in	light	of	the	advent	of	cheap	natural	gas,	which	can	serve	as	a	fuel	in	dispatchable	power	plants	that	substitute	the	role	of	baseload	on	the	grid.[68]	In	2020	the	coal	industry	was	subsidized	$US18	billion.[3]	See	also:	Fossil	fuel
divestmentCoal	financing	is	the	financial	support	provided	for	coal-related	projects,	encompassing	coal	mining	and	coal-fired	power	stations.[69]	Its	role	in	shaping	the	global	energy	landscape	and	its	environmental	and	climate	impacts	have	made	it	a	subject	of	concern.	The	misalignment	of	coal	financing	with	international	climate	objectives,



particularly	the	Paris	Agreement,	has	garnered	attention.[70]	The	Paris	Agreement	aims	to	restrict	global	warming	to	well	below	2	degrees	Celsius	and	ideally	limit	it	to	1.5	degrees	Celsius.	Achieving	these	goals	necessitates	a	substantial	reduction	in	coal-related	activities.[71]	Studies,	including	finance-based	accounting	of	coal	emissions,	have
revealed	a	misalignment	of	coal	financing	with	climate	objectives.[70]	Major	nations,	such	as	China,	Japan,	and	the	U.S.,	have	extended	financial	support	to	overseas	coal	power	infrastructure.[69][72]	The	largest	backers	are	Chinese	banks	under	the	Belt	and	Road	Initiative	(BRI).[73][69]	This	support	has	led	to	significant	long-term	climate	and
financial	risks	and	harms	the	objectives	of	reducing	CO2	emissions	set	by	the	Paris	Agreement,	of	which	China,	the	United	States	and	Japan	are	signatories.	A	substantial	portion	of	the	associated	CO2	emissions	is	anticipated	to	occur	after	2019.[70]	Coal	financing	poses	challenges	to	the	global	decarbonization	of	the	power	generation	sector.[72]	As
renewable	energy	technologies	become	cost-competitive,	the	economic	viability	of	coal	projects	diminishes,	making	past	fossil	fuel	investments	less	attractive.[74]	To	address	these	concerns	and	align	with	climate	goals,	there	is	a	growing	call	for	stricter	policies	regarding	overseas	coal	financing.[69][70]	Countries,	including	Japan	and	the	U.S.,	have
faced	criticism	for	permitting	the	financing	of	certain	coal	projects.	Strengthening	the	policies,	potentially	by	banning	public	financing	of	coal	projects	entirely,	would	enhance	their	climate	efforts	and	credibility.	In	addition,	Enhanced	transparency	in	disclosing	financing	details	is	crucial	for	evaluating	their	environmental	impacts.[70]	In	India
capacity	factors	are	below	60%.[75]	In	2020	coal-fired	power	stations	in	the	United	States	had	an	overall	capacity	factor	of	40%;	that	is,	they	operated	at	a	little	less	than	half	of	their	cumulative	nameplate	capacity.[76]	If	global	warming	is	limited	to	well	below	2	°C	as	specified	in	the	Paris	Agreement,	coal	plant	stranded	assets	of	over	US$500	billion
are	forecast	by	2050,	mostly	in	China.[77]	In	2020	think	tank	Carbon	Tracker	estimated	that	39%	of	coal-fired	plants	were	already	more	expensive	than	new	renewables	and	storage	and	that	73%	would	be	by	2025.[78]	As	of	2020[update]	about	half	of	China's	coal	power	companies	are	losing	money	and	old	and	small	power	plants	"have	no	hope	of
making	profits".[79]	As	of	2021[update]	India	is	keeping	potential	stranded	assets	operating	by	subsidizing	them.[80][81][82]	Greenpeace	protesting	against	coal	at	the	German	Chancellery	In	May	2021,	the	G7	committed	to	end	support	for	coal-fired	power	stations	within	the	year.[83]	The	G7's	commitment	to	end	coal	support	is	significant	as	their
coal	capacity	decreased	from	23%	(443	GW)	in	2015	to	15%	(310	GW)	in	2023,	reflecting	a	shift	towards	greener	policies.	This	contrasts	with	China	and	India,	where	coal	remains	central	to	energy	policy.[29]: 11 	As	of	2023,	the	Group	of	Twenty	(G20)	holds	92%	of	the	world's	operating	coal	capacity	(1,968	GW)	and	88%	of	pre-construction	capacity
(336	GW).[29]: 11 	The	energy	policy	of	China	regarding	coal	and	coal	in	China	are	the	most	important	factors	regarding	the	future	of	coal-fired	power	stations,	because	the	country	has	so	many.[84]	According	to	one	analysis	local	officials	overinvested	in	coal-fired	power	in	the	mid-2010s	because	central	government	guaranteed	operating	hours	and
set	a	high	wholesale	electricity	price.[85]	In	democracies	coal	power	investment	follows	an	environmental	Kuznets	curve.[86]	The	energy	policy	of	India	about	coal	is	an	issue	in	the	politics	of	India.[87][88]	In	the	21st	century	people	have	often	protested	against	opencast	mining,	for	example	at	Hambach	Forest,	Akbelen	Forest	and	Ffos-y-fran;[89][90]
and	at	sites	of	proposed	new	plants,	such	as	in	Kenya[91]	and	China.[92]	Powering	Past	Coal	Alliance	Global	Energy	Monitor	^	the	number	7120	in	the	cite	is	actually	the	number	of	units	-	as	explained	by	Global	Energy	Monitor	plants	may	have	more	than	one	unit	^	"Coal	burning	capacity	climbs	worldwide	despite	pledges	to	reduce	use".	PBS	News.
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increase	in	the	global	operating	coal	fleet,	which	currently	stands	at	2,130	GW	[…]	Figure	16:	Global	coal	power	capacity	continues	steady	growth	despite	Paris	Agreement,	with	a	2%	uptick	in	2023	^	"It's	critical	to	tackle	coal	emissions	–	Analysis".	International	Energy	Agency.	8	October	2021.	Retrieved	9	October	2021.	Coal	power	plants	produce	a
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area	are	transported	to	the	plant	through	a	large	conveyor	belt.	The	load-carrying	capacity	of	this	belt	is	very	high	because	very	large	quantities	of	coal	are	required	every	day.	#2.	Pulverizing	Plant	The	coal	transported	by	conveyor	cannot	be	used	in	the	same	way	as	previously	converted	to	powder,	also	known	as	inflated	coal.	It	is	designed	to	rotate
in	a	cylindrical	tank	at	high	speed	with	several	spherical	steel	balls	and	is	thus	converted	into	powder.	The	pulverizing	plant	also	has	un-pulse-enhanced	coal	storage	and	can	store	up	to	30	hours	of	coal	reserves.	#3.	Boiler	The	inflated	coal	is	fed	into	the	boiler	through	large	fans	flowing	hot	air.	The	boiler	consists	of	several	water-filled	taps,	and	these
tubes	boil	water	up	to	1000	degrees	Fahrenheit	and	the	flames	in	the	boiler	go	up	to	50	meters.	#4.	Turbine	High-pressure	steam	at	a	thousand	degrees	Fahrenheit	from	the	boiler	and	3500	pounds	per	square	inch	of	pressure	is	then	fed	to	the	steam	turbine,	which	converts	its	pressurized	energy	into	mechanical	energy.	#5.	Generator	A	generator
uses	the	mechanical	energy	generated	by	the	turbines	to	generate	electricity	at	significantly	higher	voltages.	#6.	Condenser	The	steam	leaving	the	turbines	is	condensed	into	a	condenser,	which	is	pumped	back	into	the	boiler.	Coldwater	from	a	water	source	(river)	or	expansion	process	is	used	to	cool	steam	into	water.	Also,	Read:	Top	10	Mechanical
Companies	in	USA	2021	Pollution	Control	of	Coal	Power	Plant:	The	biggest	drawback	of	a	coal	power	plant	is	its	fly	ash	content	and	the	release	of	sulfur	dioxide	during	coal	burning.	All	coal-fired	power	plants	are	always	under	the	scrutiny	of	agencies	involved	in	environmental	pollution.	Also,	there	is	always	pressure	on	developing	countries	to	keep
their	pollution	levels	under	control.	Smoke-blowing	ash	is	removed	by	a	mechanical	process,	while	sulfur	dioxide	is	removed	by	reactions	with	lime,	thus	converting	it	into	gypsums,	which	can	be	used	in	agricultural	fields	&	many.	There	are	other	applications.	The	entire	process	takes	place	in	a	scrubber	that	is	located	between	the	boiler	and	the
chimney.	A	mixture	of	lime	and	water	is	sprayed	on	the	smoke	emanating	from	the	boiler,	reducing	the	amount	of	ash	blowing	in	the	air	by	one	percent	and	reducing	the	amount	of	sulfur	dioxide	by	93%.	Preplated	fly	ash	can	also	be	used	in	making	concrete	&	other	anti-skid	road	materials.	In	some	coal	power	plants,	nitrogen	dioxides	are	also
removed	from	the	smoke.	It	is	passed	into	cars	through	a	catalytic	converter	to	remove	nitrogen	dioxide.	The	catalytic	converter	consists	of	layers	of	ammonia.	When	nitrogen	dioxide	is	passed	through	these	layers,	it	reacts	with	ammonia	and	is	converted	to	nitrogen	and	water.	Nitrogen	is	released	into	the	atmosphere	because	the	amount	of	nitrogen
in	the	air	we	breathe	is	71%,	so	it	is	quite	safe.	Also,	Read:	Top	10	Mechanical	Companies	in	India	2021	Advantages	of	Coal	Power	Plant:	It	is	one	of	the	most	reliable	sources	of	energy,	considering	other	power	plants	that	depend	on	weather	conditions,	such	as	wind	power	plants	and	hydropower	plants.	It	is	the	cheapest	source	of	energy	available	to
produce	electricity	for	the	good	economic	development	of	the	country.	Its	end	products,	such	as	gypsum	and	precipitated	ash,	can	be	used	in	many	applications.	It	is	available	in	plenty,	so	there	will	be	no	interruptions	in	production	in	the	coming	years.	Keeping	India	in	mind,	this	energy	generation	tool	employs	a	large	part	of	the	population.	Also,
Read:	What	Is	Cooling	Towers?	|	Working	of	Cooling	Towers	|	Types	of	Cooling	Towers	Disadvantages	of	Coal	Power	Plant:	It	pollutes	the	environment	by	releasing	harmful	gas	such	as	sulfur	dioxide	and	nitrogen	dioxide.	Coal	mines	leave	people	with	their	own	homes,	as	it	is	not	safe	to	live	in	an	area	with	mines.	These	gases	have	a	harmful
greenhouse	effect,	which	is	the	most	dangerous	thing	given	the	current	environmental	conditions.	The	carbon	material	released	from	the	chimney	in	the	form	of	fly	ash	pollutes	the	environment	in	the	most	adverse	way.	Application	of	Coal	Power	Plant:	The	coal	power	plant	produces	a	large	amount	of	electricity	for	our	homes,	hospital,	industries,
schools,	etc.	Coal	has	been	used	as	a	fuel	source	for	locomotives	for	years.	Also,	Read:	Keyless	Remote	Battery	Is	Low	|	When	Does	Key	Fob	Battery	Replacing	Replacing?	|	How	to	Replace	a	Keyless	Remote	Battery	Frequently	Asked	Questions	(FAQ)	Coal-Fired	Power	Plant	A	coal-fired	power	plant,	also	known	as	a	coal-fired	power	plant,	is	a	plant	that
burns	heat	to	make	steam	to	produce	electricity.	These	plants,	shown	in	Figure	1,	provide	approximately	40%	of	the	world’s	electricity.	Coal	Power	Plant	A	coal-fired	power	station	or	coal	power	plant	is	a	thermal	power	station	that	burns	coal	to	generate	electricity.	Worldwide	there	are	about	8,500	coal-fired	power	stations	totaling	over	2,000
gigawatts	of	capacity.	How	Does	a	Coal	Power	Plant	Work?	Coal-fired	plants	produce	electricity	by	burning	coal	in	a	boiler	to	produce	steam.	The	steam	produced,	under	tremendous	pressure,	flows	into	a	turbine,	which	spins	a	generator	to	create	electricity.	The	steam	is	then	cooled,	condensed	back	into	the	water,	and	returned	to	the	boiler	to	start
the	process	over.	Advantages	of	Coal	Power	Plant	Huge	Global	Reserves.	Not	an	Intermittent	Energy	Source.	Reliable	Fuel.	Inexpensive	Energy	Source.	Independent	of	the	Weather.	Plenty	of	Applications.	Compatible	With	Other	Energy	Sources.	Creates	Jobs.	Disadvantages	of	Coal	Power	Plant	Air	pollution	from	coal-fired	power	plants	is	linked	with
asthma,	cancer,	heart	and	lung	ailments,	neurological	problems,	acid	rain,	global	warming,	and	other	severe	environmental	and	public	health	impacts.	More	than	half	of	the	electricity	generated	in	the	world	is	by	using	coal	as	the	primary	fuel.The	function	of	the	coal	fired	thermal	power	plant	is	to	convert	the	energy	available	in	the	coal	to
Electricity.Coal	power	plants	work	by	using	several	steps	to	convert	stored	energy	in	coal	to	usable	electricity	that	we	find	in	our	home	that	powers	our	lights,	computers,	and	sometimes,	back	into	heat	for	our	homes.image	provided	by	the	Tennessee	Valley	AuthorityHow	Coal	Power	Plants	Produce	ElectricityThe	conversion	from	coal	to	electricity
takes	place	in	three	stages.Stage	1The	first	conversion	of	energy	takes	place	in	the	boiler.	Coal	is	burnt	in	the	boiler	furnace	to	produce	heat.	Carbon	in	the	coal	and	Oxygen	in	the	air	combine	to	produce	Carbon	Dioxide	and	heat.Stage	2The	second	stage	is	the	thermodynamic	process.The	heat	from	combustion	of	the	coal	boils	water	in	the	boiler	to
produce	steam.	In	modern	power	plant,	boilers	produce	steam	at	a	high	pressure	and	temperature.The	steam	is	then	piped	to	a	turbine.The	high	pressure	steam	impinges	and	expands	across	a	number	of	sets	of	blades	in	the	turbine.The	impulse	and	the	thrust	created	rotates	the	turbine.The	steam	is	then	condensed	and	pumped	back	into	the	boiler	to
repeat	the	cycle.Stage	3In	the	third	stage,	rotation	of	the	turbine	rotates	the	generator	rotor	to	produce	electricity	based	of	Faraday’s	Principle	of	electromagnetic	induction.Check	out	this	series	describing	the	layout	of	thermal	power	plants.Key	Facts	About	Coal-Fired	Electricity	ProductionIn	practice	to	effect	these	three	stages	of	conversion,	many
systems	and	sub	systems	have	to	be	in	service.	Also	involved	are	different	technologies,	like	combustion,	aerodynamics,	heat	transfer,	thermodynamics,	pollution	control,	and	logistics.As	an	example	consider	these	facts	for	typical	coal	fired	power	plant	of	capacity	500	MW.Around	2	million	tons	of	coal	will	be	required	each	year	to	produce	the
continuous	power.Coal	combustion	in	the	boiler	requires	air.	Around	1.6	million	cubic	meter	of	air	in	an	hour	is	delivered	by	air	fans	into	the	furnace.The	ash	produced	from	this	combustion	is	around	200,000	tons	per	year.Electrostatic	precipitators	capture	almost	all	of	this	ash	without	dispersing	this	to	the	atmosphere.	Pollutants	from	coal	power
plants	like	carbon	dioxide,	sulphur	dioxide,	and	nitrogen	oxide	can	also	affect	the	environment.	Thermal	power	plants	are	the	biggest	producers	of	Carbon	Dioxide.The	boiler	for	typical	500	MW	units	produces	around	1600	tons	per	hour	of	steam	at	a	temperature	of	540	to	600	degrees	Centigrade.	The	steam	pressures	is	in	the	range	of	200	bar.	The
boiler	materials	are	designed	to	withstand	these	conditions	with	special	consideration	for	operational	safety.Heat	transfer	from	the	hot	combustion	gases	to	the	water	in	the	boiler	takes	place	due	to	Radiation	and	convection.The	Electrical	generators	carry	very	large	electric	currents	that	produce	heat	and	are	be	cooled	by	Hydrogen	and	water.The
steam	leaving	the	turbine	is	condensed	and	the	water	is	pumped	back	for	reuse	in	the	boiler.	To	condense	all	the	steam	it	will	require	around	50,000	cubic	meter	per	hour	of	cooling	water	to	be	circulated	from	lakes,	rivers	or	the	sea.	The	water	is	returned	to	the	source	with	only	an	increase	of	3	to	4	degrees	centigrade	to	prevent	any	effect	to	the
environment.Apart	from	the	cooling	water	the	power	plant	also	requires	around	400	cubic	meter	per	day	of	fresh	water	for	making	up	the	losses	in	the	water	steam	cycle.Details	of	Generating	Electricity	from	CoalThese	are	some	of	the	facts	to	highlight	the	complexities	of	the	working	of	a	Coal	Fired	Power	Plant	generating	Electricity.For	more
details,	discover	how	coal	is	blended	to	the	right	mix	to	maximize	energy	production	or	learn	about	the	specific	caloric	energies	of	coal	and	how	moisture	in	the	coal	can	affect	a	power	plant’s	efficiency.	Also	learn	how	the	coal	is	prepared	to	be	fired	in	the	boiler.You	may	also	learn	about	the	parts	of	a	thermal	power	plant	and	site	selection.


