
	

https://famureru.godoxevez.com/710029928505050817727274313944093172788540?detuzaxulupisavejozavirukilojubazogizuwatabuwowaxo=mumiwunuxogidogiwakidowotodevalidedugugutubuxevopitijifemogetepegivazazarabirudajidorapamaxerufopokesirarenofaludutedufidekiloxejizixakarogilenavomodilagaxixigasexixijoxedezulubenidixadukivagudesebasofadasem&utm_term=how+to+determine+the+kva+size+of+a+transformer&durofapemowalebonugeseveveki=pugopilidonedexobekewebosegimegelakiropikelajoxoxapoxibibimulenadezidogewemenoxozopirejusetobasuzimipogotijafelovarinexadanoxedoxufapurizi




























Our	transformer	size	calculator	can	find	the	right	transformer	size	(single	or	three-phase)	for	any	load	you	require!Within	this	short	text,	you	will	learn:The	working	principle	of	transformers;How	to	size	a	single-phase	transformer;How	to	calculate	transformer	size	for	a	three-phase	transformer;	andMore!Keep	reading	to	learn	about	all	the	features	of	this	transformer	kVA	calculator.Transformers	are	electrical	devices	that	transform	voltages.	They	can	bring	the	voltage	up	or	down	depending	on	their	purpose.Transformers	work	in	the	following	way:Alternating
current	(AC)	flows	through	a	coil	of	wire,	producing	a	changing	magnetic	field.A	magnetic	core	leads	this	magnetic	flux	through	another	coil	of	wire	which	has	a	different	number	of	turns	than	our	first	coil.Electromagnetic	induction	produces	an	electromotive	force,	a	voltage	difference,	on	the	second	coil.According	to	the	number	of	turns,	this	transformer	will	create	a	step-up	or	step-down	in	voltage.We	size	transformers	based	on	the	load	they	should	power	and	use	kVA,	kilo	volt-ampere,	to	rate	them	(what	is	kVA?).	A	higher	transformer's	kVA	means	a	higher
current	and	voltage	output.To	find	the	appropriate	size	for	our	load,	we	need	two	things:III,	the	current	of	our	load;	andVVV	our	load's	voltage	requirement.Then,	all	we	need	to	do	is	plug	these	parameters	into	the	respective	transformer	formula.For	a	single-phase	transformer,	we	have:kVA=IV1000\text{kVA}=	\frac{I\cdot	V}{1000}kVA=1000IVand	for	a	three-phase	transformer:kVA=IV31000\text{kVA}	=	\frac{I\cdot	V\cdot	\sqrt{3}}{1000}kVA=1000IV3	This	transformer	sizing	calculator	operates	with	both	equations:	it	works	as	a	single-phase
transformer	kVA	calculator	and	as	a	3-phase	transformer	calculator!	Simply	select	the	transformer	type	at	the	top	of	this	tool	and	type	in	your	parameters.Using	this	tool	is	straightforward:Select	the	type	of	transformer	(single	or	three-phase).Input	your	load's	current	requirement.Input	your	load's	voltage	requirement.Our	calculator	will	automatically	output	the	minimum	kVA	rating	for	the	transformer.	Give	it	a	try!	Urja	Techniques	(India)	Pvt	Ltd	embodies	a	collective	of	seasoned	professionals	with	expansive	expertise	spanning	power	transformer
construction,	design,	development,	production,	quality	assurance,	and	maintenance.	Operating	from	a	cutting-edge	manufacturing	facility,	the	company	deploys	state-of-the-art	manufacturing	and	testing	technologies,	adhering	stringently	to	ISO-9001:2008,	14001:2004,	and	18001:2007	standards	ratified	by	Moody	International	and	benchmarked	against	IS,	IEC	&	ANSI	norms.	Urja	is	renowned	for	its	determination	to	offer	best	quality	products	to	its	esteemed	clientele.	Our	competitive	edge	lies	in	its	extensive	marketing	network,	robust	customer
relationships	and	an	unyielding	commitment	to	exceptional	service	and	excellence.	Product	introduction:	A	power	transformer	is	an	electric	instrument	which	through	electromagnetic	induction,	is	used	to	transfer	electric	power	within	two	or	more	electrical	circuits.	It	is	a	static	device,	meaning	it	has	no	moving	parts.	Power	transformers	are	commonly	used	in	electrical	power	transmission	and	distribution	systems	to	step	up	or	step	down	the	voltage	levels	of	electricity.	The	primary	function	of	a	power	transformer	is	to	change	the	voltage	level	of	alternating
current	(AC)	electricity.	It	consists	of	two	or	more	coils	of	insulated	wire	wound	around	a	laminated	iron	core.	The	coil	connected	to	the	power	source	is	called	the	primary	winding,	while	the	coil	connected	to	the	load	is	called	the	secondary	winding.	The	primary	and	secondary	windings	are	magnetically	combined	through	the	iron	core	but,	electrically	detached	from	each	other.	A	power	transformer	is	a	pivotal	device	in	the	electrical	transmission	and	distribution	network.	Constructed	primarily	from	iron	and	copper,	it	serves	the	critical	function	of
transforming	voltage	levels	in	the	grid.	This	involves	stepping	up	the	voltage	for	transmission	to	minimize	energy	loss	and	stepping	it	down	for	safe	distribution	to	industrial,	commercial	and	residential	units.	Features:	Features	of	a	power	transformer	include	robustness,	durability	and	high	efficiency.	These	popwer	transformers	are	meticulously	designed	to	withstand	high	voltages,	ensuring	reliable	service	even	under	challenging	conditions.	Their	design	includes	intricate	winding	schemes	and	high-quality	insulating	materials	for	safety,	while	sophisticated
cooling	systems	manage	the	heat	generated	during	operation.	Advantages:	Power	transformers	come	with	a	host	of	advantages,	including	their	capacity	for	high	voltage	operation,	excellent	efficiency	and	low	power	loss,	making	them	indispensable	in	the	power	grid.	They	also	offer	superior	electrical	isolation	and	signal	modulation,	leading	to	enhanced	power	quality.	Why	choose	us:	Our	objective	is	to	deliver	a	streamlined	and	efficient	service	to	our	customers	by	leveraging	quality,	research,	consultancy	and	technology	services.	Urja	Techniques	(India)	Pvt
Ltd	holds	core	values	such	as	integrity,	commitment	to	excellence,	customer	service	and	respect	for	individuals.	These	values	represent	the	essence	of	a	remarkable	organization,	and	we	strongly	believe	in	incorporating	them	as	fundamental	principles	in	every	decision	we	make.	They	not	only	guide	our	operations,	planning	and	vision	for	the	future,	but	also	serve	as	a	benchmark	to	evaluate	them.	We	strive	to	create	a	supportive	and	positive	learning	environment	where	each	member	has	the	opportunity	to	develop	a	brighter	future,	fostering	the	growth	and
expansion	of	our	company.	With	a	flexible	approach	to	repairs	spanning	a	diverse	array	of	transformer	types	and	brands,	Urja	has	a	proven	track	record	of	fulfilling	a	multitude	of	repair	contracts,	further	strengthening	its	reputation	in	the	market.	Application	in	following	industries	:	Chemical,	Pharmaceuticals,	Steel,	Textile,	Engineering,	Plastic,	Cement,	Refineries,	Mining,	Captive	Power	Projects,	Hydro	Power	Projects,	Wind	Mill	Farms,	Construction	Houses,	Pharma,	Electrical,	Electronics,	Renewable	Energy,	Automobile	We	know	that	atransformer	is
always	rated	in	kVA.	Below	are	the	two	simple	formulas	which	can	be	used	to	find	and	calculate	the	rating	of	Single	Phase	and	Three	Phase	Transformers.In	any	case,	both	the	voltage	and	currents	should	be	form	an	individual	side	either	primary	or	secondary	respectively	(	e.g.	Primary	voltage	primary	current	or	secondary	voltage	secondary	current).	To	property	size	a	transformer	for	a	required	home	appliance,	you	should	select	the	supply	voltage	and	secondary	load	current	in	amperes.Sizing	a	Single	Phase	TransformerRating	of	Single	Phase	Transformer:P
=	V	IWhere:	V	=	Primary	or	Secondary	VoltageI	=	Primary	or	Secondary	CurrentP	=	Power	of	transformer	in	VA	(Volt-Amps)Rating	of	a	single	phase	transformer	in	kVAkVA	=	(V	I)	1000Example:Suppose	a	1-phase	transformer	having	the	secondary	voltage	and	current	of	240V	and	62.5A	respectively.	Calculate	the	size	of	the	single-phase	transformer.Solution:Secondary	Voltage:	240VLoad	Current:	62.5ATransformer	Rating	=	P	=	V	IPutting	the	values:	P	=	240V	62.5AP	=	15000	VA	=	15	kVASizing	a	Three	Phase	TransformerRating	of	a	Three	Phase
Transformer:P	=	3	V	IWhere:V	=	Primary	or	Secondary	VoltageI	=	Primary	or	Secondary	Current3	=	1.732P	=	Power	of	transformer	in	VA	(Volt-Amps)Rating	of	a	Three	phase	transformer	in	kVAkVA	=	(3	V	I)	1000	Example:A	3-phase	transformer	having	the	primary	voltage	and	current	of	7200V	and	4A	respectively.	Calculate	the	size	of	the	three	phase	transformer.Solution:Primary	Voltage:	7200VPrimary	Current:	4ATransformer	Rating	=	P	=	3	V	IPutting	the	values:P	=	1.732	7200V	4AP	=	49,881	VA	50	kVA	Related	Posts:	Transformer	Rating	in	kVA
CalculatorThe	following	calculator	will	calculate	the	rating	of	the	transformer	in	kVA,	Primary	or	secondary	voltage	and	current	respectively.	Just	enter	any	two	values	and	click	on	calculate	to	find	the	desired	value.	Now,	look	at	the	General	nameplate	rating	of	a	100kVA	transformer.The	nameplate	clearly	shows	the	rating	of	transformer	is	100	kVA.The	primary	voltages	or	high	voltages	(HV)	is	11000	V	=	11kV.And	the	primary	current	on	the	high	voltage	(HV)	side	is	5.25	Amperes.	Also	secondary	voltage	or	low	voltages	(LV)	is	415	VoltsAnd	secondary	current
(load	current	on	low	voltages	(LV)	side)	is	139.1	Amperes.In	simple	words,Transformer	rating	in	kVA	=	100	kVAPrimary	Voltages	=	11000	=	11kVPrimary	Current	=	5.25	ASecondary	Voltages	=	415VSecondary	Current	=	139.1	Amperes.Now	calculate	for	the	rating	of	transformer	according	toP	=	V	I	(Primary	voltage	primary	current)P	=	11000V	5.25A	=	57,750	VA	=	57.75kVAOr	P	=	V	I	(Secondary	voltages	Secondary	Current)	P	=	415V	139.1A	=	57,726	VA	=	57.72kVAAs	you	noticed,	the	rating	of	the	transformer	(on	the	nameplate)	is	100	kVA	but	according
to	the	calculation,	the	calculated	value	is	57kVA.Well,	The	difference	comes	due	to	ignorance	of	the	fact	that	we	used	a	single	phase	formula	instead	of	three	phase	formula.	It	means	it	is	a	three	phase	transformer	and	we	will	use	the	associated	formula	for	it.Lets	clear	it	using	the	three	phase	transformer	rating	formula.P	=	3	V	IP	=	3	V	I	(Primary	voltage	x	primary	current)P	=	3	11000V	5.25A	=	1.732	11000V	5.25A	=	100,025	VA	=	100kVA	Or	P	=	3	V	I	(Secondary	voltages	Secondary	Current)P=	3	415V	139.1A	=	1.732	x	415V	139.1A=	99,985	VA
100kVAConsider	the	(next)	following	example.Voltage	(Line	to	line)	=	208	V.Current	(Line	Current)	=	139	ANow	rating	of	the	three	phase	transformerP	=	3	V	IP	=	3	208	139A	=	1.732	x	208	139P	=	50077	VA	50kVARelated	Posts:	Thats	it.	Now	you	know	how	to	properly	size	a	three	phase	and	single	phase	transformer	with	suitable	rating	in	VA	or	kVA	for	home	appliances	or	any	other	load	applications.The	following	table	shows	the	dry	transformer	data	of	standard	kVA	rating,	Voltage	and	Current	rating	for	both	single	phase	and	three	phase
transformers.Single	Phase	TransformerThree	Phase	TransformerKVA	RatingAmperesKVA
RatingAmperes120V240V600V120V240V480V600V0.756.253.131.2538.337.223.612.8918.334.171.6792521.710.88.661.512.56.252.51541.636.11814.4216.78.333.332055.548.124.119.232512.552569.460.130.124.1541.620.88.333083.372.236.128.97.562.531.312.537.510490.245.136.11083.341.716.74512510854.143.31512562.5257520818090.272.22520810441.710027824112096.237.531315662.5112.53122711351085041720883.3150416361180144756253131252256255412712171008334171673008337223612891671392696278500138812036014812502083104241775020821804902722Here
is	the	table	in	the	image	format	if	you	need	to	download	as	a	reference.Related	Posts:	The	Engineering	ToolBox	provides	a	wide	range	of	free	tools,	calculators,	and	information	resources	aimed	at	engineers	and	designers.	It	offers	detailed	technical	data	and	calculations	for	various	fields	such	as	fluid	mechanics,	material	properties,	HVAC	systems,	electrical	engineering,	and	more.The	site	includes	resources	for	common	engineering	tasks,	such	as	calculating	physical	properties	(e.g.,	density,	viscosity,	thermal	conductivity),	converting	units,	and	designing
systems	like	heating	and	water	distribution.	With	sections	on	everything	from	acoustics	to	hydraulics,	it	serves	as	a	comprehensive	tool	for	both	students	and	professionals	in	technical	and	engineering	disciplines.	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.	Enter	the	voltage	or	current	or	VA	rating	of	the	transformer	to	calculate	the	raminaing	one.	Transformer	VA,	kVA,	MVA	calculation:Transformers	are	static	equipment	which	is	used	to	convert	the	voltage	or	current	to	the	different	levels.	It	is	a	heart	of	power	systems.	The	total	deliverable	apparent
power	is	the	rating	of	the	transformer.	The	unit	of	apparent	power	is	VA	(Volt-Amp).	Hence	the	transformer	is	rated	by	the	VA	only.Sometimes	the	transformer	can	be	rated	by	kVA	(kilo	Volt-Amps)	or	MVA	(Mega	Volt-Amp).	Here	kVA	and	MVA	are	the	larger	units	which	are	used	to	indicate	the	bigger	size	of	the	transformer.Learn	More:	Earthing	Conductor	size	Calculation	Formula	&	calculatorHow	to	calculate	VA,	kVA	and	MVA	rating	of	the	transformer?As	we	said	VA	is	the	unit	of	apparent	power	and	it	will	be	calculated	by	the	product	of	input	voltage	and
input	current	or	the	product	of	output	voltage	and	output	current.In	a	transformer,	we	have	two	voltages	and	two	currents	and	they	are	V(primary)	Primary	voltage	in	Volts,	V(secondary)	Secondary	voltage	in	Volts,	I(Primary)	Primary	current	in	Amps	and	I(secondary)	secondary	current	in	Amps.VA	rating	calculation	formula:Transformer	Rating	in	VA	for	single	phaseS(VA)=	V(primary)	*	I(Primary)	=	V(secondary)	*	I(secondary)It	is	the	product	of	the	primary	voltage	and	primary	current	or	secondary	voltage	and	secondary	current.	It	does	not	depend	on	the
power	factor.Transformer	Rating	in	VA	for	three-phaseThe	three-phase	concern	we	have	two	formula	based	on	the	line	to	line	and	line	to	phase	voltage	and	they	are,Based	on	Line	voltageS(VA)=	V(primary	L-L)	*	I(Primary)	=	V(secondary	L-L)	*	I(secondary)Learn	More:	What	is	Percentage	Impedance	&	Calculate	Percentage	Impedance?Based	on	Neutral	Voltage,S(VA)=	1.732	*	V(primary	L-N)	*	I(Primary)	=	1.732	*	V(secondary	L-N)	*	I(secondary)Example:Calculate	the	VA	rating	of	the	single-phase	transformer	whose	primary	voltage	is	230	and	primary	rated
current	is	10	Amps.VA	=	230	*	10Transformer	rating	=	2300VAAlso,	it	can	be	calculated	from	the	secondary	voltage	and	current.kVA	rating	calculation	formula:kVA	rating	of	the	transformer	S(kVA)	is	equal	to	the	product	of	primary	current	I(Primary)	in	amps	and	Primary	voltage	V(primary)	in	volts	divided	by	1000.S(kVA)	=	V(primary)	*	I(Primary)	/	1000	=	V(secondary)	*	I(secondary)	/	1000For	three	phase	transformer	kVA	Calculations	formula,S(kVA)=	1.732	*	V(primary	L-N)	*	I(Primary)	/	103	=	3	*	V(secondary	L-N)	*	I(secondary)	/	103S(kVA)=	V(primary
L-L)	*	I(Primary)	/	103	=	V(secondary	L-L)	*	I(secondary)	/	103Example:Calculate	the	kVA	rating	of	the	transformer	whose	secondary	voltage	of	11000	V	and	secondary	current	of	2Amps.Apply	our	formula,S(kVA)	=	11000	*	2	/	1000	=	22	kVAThe	transformer	rating	is	22kVAMVA	rating	calculation	formula:MVA	(Mega	Volt-Amp)	rating	of	the	transformer	S(MVA)	is	equal	to	the	product	of	primary	current	I(Primary)	in	amps	and	Primary	Voltage	V(primary)	in	volts	divided	by	1000000.Learn	More:	Transformer	Bushing	Operating	PrincipleS(MVA)	=	V(primary)	*
I(Primary)	/	1000000	=	V(secondary)	*	I(secondary)	/	1000000Three	phase	transformer	MVA	calculations:S(MVA)=	1.732	*	V(primary	L-N)	*	I(Primary)	/	106	=	3	*	V(secondary	L-N)	*	I(secondary)	/	106S(MVA)=	V(primary	L-L)	*	I(Primary)	/	106	=	V(secondary	L-L)	*	I(secondary)	/	106Example:Calculate	the	MVA	rating	of	the	transformer	whose	primary	voltage	of	110000	V	and	secondary	current	of	100	Amps.Apply	our	formula,S(kVA)	=	110000	*	100	/	1000000	=	11	MVAThe	transformer	rating	is	11	MVAFor	measuring	current	and	voltage	of	the	kVA	and	MVA
rating	we	use	a	potential	transformer	and	current	transformer.Calculate	the	transformer	rating	from	Watts:Watt	is	the	unit	of	the	real	power	P(W).	VA	rating	of	the	transformer	is	equal	to	real	power	P(W)	divided	by	power	factor.S(VA)	=	P(W)	x	pfkVA	rating	from	W,S(kVA)	=	P(W)	x	pf	/	1000MVA	rating	from	W,S(MVA)	=	P(W)	x	pf	/	1000000In	the	same	way	for	kVA	and	MVA	from	real	power,S(kVA)	=	P(kW)	/	pfS(MVA)	=	P(MW)	/	pfLearn	More:	LED,	LCD,	CRT	TV	&	Plasma	TV	Power	Consumption,	WattageLet	we	take	and	example,	calculate	the	VA	rating	of
the	transformer	output	power	15000	W	with	the	power	factor	of	0.90.S(VA)	=	15000	x	0.9	=	13500	VAS(kVA)	=	15000	x	0.9	/1000	=	13.5	kVAS(MVA)	=	15000	x	0.9	/1000000	=	0.0135	MVA	Luciano	MioA	physics	student,	self-taught	web	developer,	and	data	scientist,	Luciano	is	extremely	curious	and	passionate	about	problem-solving	and	programming.	Hes	always	eager	to	learn	new	things	that	allow	him	to	get	a	deeper	understanding	of	the	problem	at	hand	and	produce	the	most	simple	yet	complex	answer	to	any	given	situation,	making	calculator-building
his	natural	habit.	His	experience	teaching	Math	and	Physics	to	high	school	and	college	students	allows	him	to	write	clear	and	understandable	texts	that	approach	the	reader	in	a	friendly	manner.	In	his	free	time,	he	enjoys	weightlifting,	meditation,	and	tackling	new	programming	projects.	See	full	profileCheck	our	editorial	policyHanna	Pamua,	PhDHanna	(Hania)	Pamua	holds	a	Ph.D.	in	Bioacoustics	/	Mechanical	Engineering,	obtained	at	AGH	University	of	Science	and	Technology.	She	has	participated	in	research	work	in	labs	in	France	and	the	UK	and
presented	papers	at	several	international	conferences.	Hania	has	a	penchant	for	photography	and	graphic	design.	When	not	in	the	office,	shes	probably	traveling,	hiking,	or	out	in	the	field,	watching	birds	and	recording	their	calls.	See	full	profileCheck	our	editorial	policy	and	Steven	WoodingSteven	Wooding	is	a	physicist	by	training	with	a	degree	from	the	University	of	Surrey	specializing	in	nuclear	physics.	He	loves	data	analysis	and	computer	programming.	He	has	worked	on	exciting	projects	such	as	environmentally	aware	radar,	using	genetic	algorithms	to
tune	radar,	and	building	the	UK	vaccine	queue	calculator.	Steve	is	now	the	Editorial	Quality	Assurance	Coordinator	here	at	Omni	Calculator,	making	sure	every	calculator	meets	the	standards	our	users	expect.	In	his	spare	time,	he	enjoys	cycling,	photography,	wildlife	watching,	and	long	walks.	See	full	profileCheck	our	editorial	policy44	people	find	this	calculator	helpfulOur	transformer	sizing	calculator	allows	you	to	obtain	the	minimum	single	or	three-phase	transformer	size	required	based	on	the	load	you	need	to	power.	If	you	need	a	device	that	converts
from	different	voltages	so	it	can	power	another	device,	then	a	transformer	will	fulfill	that	role	perfectly.In	this	short	text,	you	will	learn	what	a	transformer	is,	what	kVA	stands	for	on	a	transformer,	and	how	to	calculate	transformer	load	capacity	from	a	given	kVA	using	our	transformer	kVA	calculator.From	its	definition,	a	transformer	is	a	device	that	transforms	something.	What	exactly?	Voltage.	It	takes	an	input	voltage	and	produces	a	different	output	voltage.	We	can	use	it	to	create	a	step-up	or	step-down	in	voltage.	This	ability	can	be	useful	in	many	ways,
such	as	lowering	the	voltage	from	the	power	lines	so	it	can	be	safely	used	inside	a	house.	And	how	does	it	do	that?	Before	answering	that,	let's	introduce	the	basic	concepts	required	to	understand	what's	really	happening	inside	a	transformer.If	you're	already	familiar	with	the	concepts,	skip	ahead	and	feel	free	to	use	our	transformer	sizing	calculator!Magnetic	induction	is	the	process	in	which	a	changing	magnetic	flux	induces	a	current	on	a	conductor.	Faraday's	law	of	induction,	which	you	can	read	more	about	in	our	faraday's	law	calculator,	describes
it:emf=ddt\quad	\text{emf}	=	{-\frac{d\Phi}{dt}}emf=dtdWhere	emf\text{emf}emf	is	the	electromotive	force	that	drives	the	current	through	a	conductor.	In	other	words,	a	current	will	be	produced	in	the	conductor	if	the	magnetic	field	that	goes	through	it	changes	in	time.	This	effect	can	occur	if	the	magnetic	field	changes	intensity	or	if	the	conductor	changes	position,	for	example.Now,	what	will	be	the	direction	of	the	current?	As	we	know	from	our	magnetic	field	of	straight	current-carrying	wire	calculator,	a	current	produces	a	magnetic	field,	and	Lenz's	law
tells	us	that,	'the	emf	induced	by	the	changing	magnetic	flux,	will	have	a	direction	such	that	the	magnetic	field	it	creates,	opposes	the	change	in	flux'.Transformers	utilize	this	concept	to	convert	voltages.	Let's	see	how	in	the	following	section.Let's	analyze	the	following	picture:Illustration	of	a	single-phase	transformer.A	single	phase	transformer	consists	of	two	windings:	the	primary	(left)	and	secondary	winding	(right).	When	an	alternating	current	passes	through	the	primary	winding,	a	changing	magnetic	flux	occurs	in	its	interior.	If	a	magnetic	core	is	added,	it
will	direct	the	flux	through	the	secondary	winding,	which	will	induce	a	current	on	it	(remember,	a	changing	magnetic	flux	induces	an	emf).	The	resulting	relation	between	the	voltage	on	each	winding	is	described	below:VsVp=NsNp\quad	\frac{V_{s}}{V_{p}}=\frac{N_{s}}{N_{p}}VpVs=NpNsSo,	by	changing	the	number	of	turns	in	the	winding	on	each	side,	we	can	control	the	change	in	voltage	between	them.	How	simple	is	that!While	a	transformer	is	a	really	efficient	device,	and	we	use	an	ideal	transformer	in	our	transformer	sizing	calculator,	there	exist
multiple	sources	of	power	losses,	for	example:Eddy	currents.	When	the	changing	magnetic	flux	goes	through	the	magnetic	core,	it	induces	a	current	on	it.	These	currents	will	then	produce	heat.	That's	why	the	core	consists	of	multiple	plates	coated	with	an	insulating	material	to	keep	the	field	lines	from	penetrating	through	them.Iron	losses	or	hysteresis	loss.	When	the	flux	changes	direction,	power	is	required	to	magnetize	and	demagnetize	the	core.Heat	loss	through	the	windings.	When	electricity	circulates	through	the	windings,	the	material	is	heated
increasingly	with	the	current.A	3-phase	transformer	uses	the	same	principles	as	the	1-phase	transformer.	However,	3-phase	transformers	are	primarily	for	industrial	use.	Our	calculator	works	as	a	3-phase	transformer	calculator	as	well!	While	our	transformer	sizing	calculator	is	awesome,	you	won't	learn	how	to	build	a	transformer	with	it.	So,	unless	you're	really	sure	about	what	you're	doing,	please	don't	go	and	try	to	build	it	on	your	own.	Although	fun,	it	can	be	dangerous.The	rating	unit	for	a	transformer	is	the	kVA,	kilovolt-ampere.	It	displays	how	much	load
current	and	voltage	the	transformer	can	withstand.If	the	load	connected	is	resistive	(such	as	heaters	or	incandescent	lights),	it	will	consume	active	power,	or	power	used	for	generating	real	work,	which	is	measured	in	kW.	When	an	inductive	load	is	connected	instead	(motors	or	speakers),	reactive	power	is	consumed.	This	power	doesn't	produce	actual	work	and	is	measured	in	kVAR,	kilovolt-ampere	reactive.The	apparent	power	combines	both,	its	unit	is	the	kVA	(read	more	about	this	in	our	kva	calculator),	and	we	use	that	as	the	transformer	rating's	unit
because	it	doesn't	distinguish	between	loads	so	that	you	can	use	either.	Its	formula	is:App.Power=Pact2+Preact2\text{App.	Power}	=	\sqrt{P_{act}^{2}+P_{react}^{2}}App.Power=Pact2+Preact2The	formula	is	straightforward.	We	just	need	the	load's	current	and	voltage	requirements	(it's	indicated	in	the	device's	label).	Then	we	multiply	them	and	later	divide	the	result	by	1000	to	express	it	in	kVA.The	formula	for	a	single-phase	transformer	is:kVA=IV1000\quad	\text{kVA}=	\frac{I	\cdot	V}{1000}kVA=1000IVAnd	for	a	three-phase
transformer:kVA=IV31000\quad	\text{kVA}=	\frac{I	\cdot	V	\cdot	\sqrt{3}}{1000}kVA=1000IV3Where	III	and	VVV	are	the	connected	load's	current	and	voltage,	respectively.Now	you	know	how	to	calculate	kVA	for	a	transformer	and	are	ready	to	use	our	transformer	kVA	calculator!We	already	know	how	to	obtain	a	transformer's	kVA	rating	based	on	load,	but	how	do	we	go	the	other	way	around?	Do	we	need	some	other	transformer	amp	calculator?	Let's	see	how	to	calculate	transformer	load	capacity:Obtain	the	transformer	kVA	rating.Get	your	load's	required
voltage.Rearrange	the	kVA	equation	to	leave	the	current	on	one	side	and	our	parameters	on	the	other.	Resulting	in:	I=1000kVAVI=	\frac{1000	\	\cdot	\	\text{kVA}}{V}I=V1000kVAPlug	in	the	data	and	solve!Or	easier:	use	our	calculator!	It	will	automatically	solve	for	the	missing	parameters,	that	way,	it	can	work	as	a:Transformer	sizing	calculatorTransformer	amp	calculator3-Phase	transformer	calculatorIf	you	want	to	obtain	the	requirements	for	a	specific	kVA	transformer,	use	our	ideal	transformer	calculator	instead!FAQsTo	determine	the	size	of	the
transformer	needed,	follow	the	steps	below:Note	down	the	load	voltage.Next,	note	down	the	load	current.Multiply	the	voltage	by	the	current.Divide	the	result	by	1000.The	result	is	the	minimum	kVA(kilovolt-amperes)	for	a	single-phase	transformer.If	you	need	a	three-phase	transformer,	then	after	step	three,	multiply	the	result	by	the	square	root	of	3	and	divide	it	by	1000.Before	determining	the	transformer's	size,	you	must	decide	on	the	phases.If	you	want	a	single-phase	transformer,	then	use	the	formula	to	determine	the	size:kVA=	I	V	/	1000But,	if	you	want	a
three-phase	transformer,	then	use	this	formula	instead:kVA=	I	V	3	/	1000where:kVA	-	kilovolt-ampere;I	-	Load	current;	andV	-	Load	voltage.To	calculate	a	three-phase	transformer's	load	capacity,	use	the	straightforward	formula:kVA=	Current	Voltage	3	/	1000Say	your	household	load	voltage	is	2000V,	and	the	load	current	is	250A.kVA=	250	2000	3	/	1000kVA=	866025	/	1000kVA	=	866For	this	load	capacity,	the	suggested	size	of	the	transformer	is	1000kVA.The	minimum	required	kVA	is	120	for	a	load	voltage	of	1500V	and	80A	of	load	current.	The	closest
suggested	transformer	size	is	167kVA.This	capacity	is	for	a	single-phase	transformer.	If	you	intend	to	have	a	three-phase	transformer,	the	minimum	required	kVA	is	207.85kVA.SelectSingle-phaseThree-phaseDid	we	solve	your	problem	today?Check	out	57	similar	electronics	and	circuits	calculators	We	know	that	atransformer	is	always	rated	in	kVA.	Below	are	the	two	simple	formulas	which	can	be	used	to	find	and	calculate	the	rating	of	Single	Phase	and	Three	Phase	Transformers.In	any	case,	both	the	voltage	and	currents	should	be	form	an	individual	side
either	primary	or	secondary	respectively	(	e.g.	Primary	voltage	primary	current	or	secondary	voltage	secondary	current).	To	property	size	a	transformer	for	a	required	home	appliance,	you	should	select	the	supply	voltage	and	secondary	load	current	in	amperes.Sizing	a	Single	Phase	TransformerRating	of	Single	Phase	Transformer:P	=	V	IWhere:	V	=	Primary	or	Secondary	VoltageI	=	Primary	or	Secondary	CurrentP	=	Power	of	transformer	in	VA	(Volt-Amps)Rating	of	a	single	phase	transformer	in	kVAkVA	=	(V	I)	1000Example:Suppose	a	1-phase	transformer
having	the	secondary	voltage	and	current	of	240V	and	62.5A	respectively.	Calculate	the	size	of	the	single-phase	transformer.Solution:Secondary	Voltage:	240VLoad	Current:	62.5ATransformer	Rating	=	P	=	V	IPutting	the	values:	P	=	240V	62.5AP	=	15000	VA	=	15	kVASizing	a	Three	Phase	TransformerRating	of	a	Three	Phase	Transformer:P	=	3	V	IWhere:V	=	Primary	or	Secondary	VoltageI	=	Primary	or	Secondary	Current3	=	1.732P	=	Power	of	transformer	in	VA	(Volt-Amps)Rating	of	a	Three	phase	transformer	in	kVAkVA	=	(3	V	I)	1000	Example:A	3-phase
transformer	having	the	primary	voltage	and	current	of	7200V	and	4A	respectively.	Calculate	the	size	of	the	three	phase	transformer.Solution:Primary	Voltage:	7200VPrimary	Current:	4ATransformer	Rating	=	P	=	3	V	IPutting	the	values:P	=	1.732	7200V	4AP	=	49,881	VA	50	kVA	Related	Posts:	Transformer	Rating	in	kVA	CalculatorThe	following	calculator	will	calculate	the	rating	of	the	transformer	in	kVA,	Primary	or	secondary	voltage	and	current	respectively.	Just	enter	any	two	values	and	click	on	calculate	to	find	the	desired	value.	Now,	look	at	the	General
nameplate	rating	of	a	100kVA	transformer.The	nameplate	clearly	shows	the	rating	of	transformer	is	100	kVA.The	primary	voltages	or	high	voltages	(HV)	is	11000	V	=	11kV.And	the	primary	current	on	the	high	voltage	(HV)	side	is	5.25	Amperes.	Also	secondary	voltage	or	low	voltages	(LV)	is	415	VoltsAnd	secondary	current	(load	current	on	low	voltages	(LV)	side)	is	139.1	Amperes.In	simple	words,Transformer	rating	in	kVA	=	100	kVAPrimary	Voltages	=	11000	=	11kVPrimary	Current	=	5.25	ASecondary	Voltages	=	415VSecondary	Current	=	139.1
Amperes.Now	calculate	for	the	rating	of	transformer	according	toP	=	V	I	(Primary	voltage	primary	current)P	=	11000V	5.25A	=	57,750	VA	=	57.75kVAOr	P	=	V	I	(Secondary	voltages	Secondary	Current)	P	=	415V	139.1A	=	57,726	VA	=	57.72kVAAs	you	noticed,	the	rating	of	the	transformer	(on	the	nameplate)	is	100	kVA	but	according	to	the	calculation,	the	calculated	value	is	57kVA.Well,	The	difference	comes	due	to	ignorance	of	the	fact	that	we	used	a	single	phase	formula	instead	of	three	phase	formula.	It	means	it	is	a	three	phase	transformer	and	we	will
use	the	associated	formula	for	it.Lets	clear	it	using	the	three	phase	transformer	rating	formula.P	=	3	V	IP	=	3	V	I	(Primary	voltage	x	primary	current)P	=	3	11000V	5.25A	=	1.732	11000V	5.25A	=	100,025	VA	=	100kVA	Or	P	=	3	V	I	(Secondary	voltages	Secondary	Current)P=	3	415V	139.1A	=	1.732	x	415V	139.1A=	99,985	VA	100kVAConsider	the	(next)	following	example.Voltage	(Line	to	line)	=	208	V.Current	(Line	Current)	=	139	ANow	rating	of	the	three	phase	transformerP	=	3	V	IP	=	3	208	139A	=	1.732	x	208	139P	=	50077	VA	50kVARelated	Posts:	Thats
it.	Now	you	know	how	to	properly	size	a	three	phase	and	single	phase	transformer	with	suitable	rating	in	VA	or	kVA	for	home	appliances	or	any	other	load	applications.The	following	table	shows	the	dry	transformer	data	of	standard	kVA	rating,	Voltage	and	Current	rating	for	both	single	phase	and	three	phase	transformers.Single	Phase	TransformerThree	Phase	TransformerKVA	RatingAmperesKVA
RatingAmperes120V240V600V120V240V480V600V0.756.253.131.2538.337.223.612.8918.334.171.6792521.710.88.661.512.56.252.51541.636.11814.4216.78.333.332055.548.124.119.232512.552569.460.130.124.1541.620.88.333083.372.236.128.97.562.531.312.537.510490.245.136.11083.341.716.74512510854.143.31512562.5257520818090.272.22520810441.710027824112096.237.531315662.5112.53122711351085041720883.3150416361180144756253131252256255412712171008334171673008337223612891671392696278500138812036014812502083104241775020821804902722Here
is	the	table	in	the	image	format	if	you	need	to	download	as	a	reference.Related	Posts:	A	transformers	rating	is	always	expressed	in	kilovolt-amperes	(kVA).	Find	&	calculate	the	power	rating	of	a	single	phase	or	three	phase	transformer	with	the	help	of	the	two	simple	formulas	that	are	shown	below.	In	any	condition,	the	voltage	as	well	as	the	currents	should	be	derived	from	a	single	side,	either	the	primary	(or)the	secondary	side,	respectively	(for	example,	primary	voltage	(Volts)x	primary	current	(Amps)or	secondary	voltage	(Volts)x	secondary	current	(Amps)).
To	determine	the	appropriate	structural	size	of	a	transformer	for	a	necessary	domestic	device,	need	to	determine	the	supply	voltage	in	volts&	secondary	load	current	measured	in	amperes.	Calculating	the	Size	of	a	Single	PhaseTransformer	Transformer	with	a	single	phase	has	the	following	ratings:	P	=	V	x	I	Where:	V	Primary	(or)	Secondary	Voltage	I	Primary	(or)	Secondary	Current	P	Power	in	VA	The	kilovolt-ampere	rating	of	a	transformer	with	a	single	phase	kVA=	(V	x	I)	/	1000	Calculating	the	Size	of	a	Three	PhaseTransformer	Transformer	with	a	three
phase	has	the	following	ratings:	P	=	3	x	V	x	I	Where:	V	Primary	(or)	Secondary	Voltage	I	Primary	(or)	Secondary	Current	P	Power	in	VA	The	kilovolt-ampere	rating	of	a	transformer	with	a	three	phase	kVA=	(3	x	V	x	I	)	/	1000	kVA=	(1.732	x	V	x	I	)	/	1000	Where:	3	1.732You	might	have	come	across	various	types	of	transformers	in	your	daily	life	either	knowingly	or	unknowingly.	This	article	illustrates	various	transformer	types.	Before	getting	into	classification,	here	is	a	brief	introduction	to	the	basic	principle	of	the	operation	of	transformers.Transformers	are
devices	used	to	transfer	power	between	two	AC	circuits.	It	works	on	Faradays	Law	of	electromagnetic	induction.	In	all	transformers	except	auto-transformers	electric	power	is	transferred	from	one	circuit	to	another	by	a	common	magnetic	field	produced.When	an	alternating	current	is	applied	to	the	input	side	of	the	transformer,	it	produces	a	magnetic	field.	Due	to	the	sinusoidal	nature	of	the	AC	supply,	the	magnetic	field	produced	shall	be	varying.	When	this	varying	magnetic	field	intersects	the	coil	at	the	output	side	of	the	transformer	an	E.M.F	is	induced	in
it.	Click	to	read	more	on	the	principle	of	operation	of	the	electric	transformer.	Different	types	of	transformers	are	explained	in	brief	in	this	article.Transformers	can	be	classified	in	several	ways.	In	this	article,	we	have	classified	them	based	on	their	application.	The	following	are	the	distinct	types	of	transformers.Apart	from	the	types	of	transformers	mentioned	above,	there	are	various	other	transformer	types	such	as	RF	transformers,	audio	transformers,	solid-state	transformers,	etc.	which	are	not	discussed	in	this	section.Transformers	that	are	used	at	the
generating	station	to	step	up	generated	voltage	are	normally	referred	to	as	power	transformers.	These	transformers	are	usually	rated	above	500kVA	and	are	present	between	the	generator	and	the	distribution	circuits.	These	transformers	are	also	known	as	step-up	transformers.	Their	construction	varies	with	rating	and	installation	locations.	For	outdoor	use,	they	are	usually	oil-immersed	whereas	power	transformers	intended	for	indoor	use	are	primarily	dry	type.Depending	on	the	kVA	rating	power	transformers	are	classified	into	small	power	transformers:
500	to	7500kVA,	medium	power	transformers:	7500kVA	to	100MVA,	and	Large	power	transformers:	above	100MVA.	Medium	and	large	power	transformers	are	equipped	with	added	arrangements	for	cooling,	tap	changing	arrangements,	and	Buchholz	relay	for	internal	fault	protection.	In	addition	to	that,	an	oil	conservator	tank	is	also	present	for	all	power	transformers.	The	above	image	of	an	outdoor	type	power	transformer	can	be	familiar	to	you.Distribution	transformers	do	the	same	job	of	delivering	the	power	to	consumers	at	required	voltage	levels.	These
types	of	transformers	are	step-down	transformers	meaning	that	their	function	is	to	reduce	the	applied	voltage	to	lower	levels,	to	fulfill	the	requirements	of	consumers	or	load	centers.	Even	though	industrial	standards	limit	the	rating	of	distribution	transformers	to	500kVA,	even	higher	ratings	are	also	being	manufactured.Constructional	features	of	these	transformers	are	similar	to	that	of	power	transformers	but	sometimes	lack	Buchholz	relay,	oil	conservator,	and	cooling	arrangements.	Distribution	transformers	are	available	in	single-phase	as	well	as	three-
phase	versions.Instrument	transformers	are	used	to	provide	isolation	between	the	high	voltage	or	high	current	circuits	and	measuring	as	well	as	protection	devices.	Instrument	transformers	are	classified	into	Potential	transformers	or	Voltage	transformers	(PT)	and	current	transformers	(CT).Here	are	the	differences	between	a	potential	transformer	and	a	current	transformer.The	potential	transformers	or	voltage	transformers	are	used	to	step	down	the	system	voltage	to	lower	levels	so	that	the	measuring	instrument	can	be	connected.	They	cannot	be	used	for
supplying	raw	power	to	the	load.	They	are	used	with	voltmeters,	wattmeters,	power	factor	meters,	frequency	meters,	synchroscopes,	circuit	breaker	tripping	circuits,	etc.	The	primary	side	of	the	transformer	is	connected	to	the	high-voltage	circuit	and	the	instrument	or	other	circuits	are	connected	to	the	secondary	winding.	Any	number	of	instruments	can	be	connected	to	the	secondary	until	the	total	impedance	does	not	exceed	the	rated	burden	of	the	PT.With	potential	transformers,	current	transformers	or	CTs	are	used	to	isolate	measuring	and	sensing
devices	to	high-current	circuits.	The	primary	of	a	CT	is	connected	in	series	in	the	circuit	to	be	monitored	and	the	protection	circuits	and	measurement	devices	are	connected	to	its	secondary.	The	physical	aspects	and	the	connections	may	vary	from	one	CT	to	other	depending	on	its	type.Current	transformers	are	mainly	classified	into	two	types:	Bar	type	CTs	and	Ring	type	CTs	based	on	their	construction.	As	stated	above	the	bar-type	CT	carries	full	current	through	its	primary	whereas	the	ring-type	CTs	are	installed	over	the	current-carrying	conductors.A	dry-
type	transformer	is	one	that	does	not	contain	a	liquid	medium	surrounding	its	windings.	The	insulating	medium	surrounding	the	winding	is	a	gas	or	dry	compound.	When	compared	to	oil-immersed	ones,	dry-type	transformers	are	lighter	and	non-flammable.	Windings	are	coated	with	resin	or	varnish	to	protect	them	from	adverse	environmental	conditions.	They	are	suitable	for	both	indoor	and	outdoor	applications,	but	they	are	recommended	only	for	dry	environmental	conditions.	Some	of	them	are	equipped	with	forced	cooling	arrangements	also.	They	are	rated
up	to	30MVA	or	30000kVA.	The	installation	space	required	by	them	is	much	lesser	than	that	of	oil-immersed	transformers.All	power	and	distribution	transformers,	except	the	dry	ones,	are	oil-immersed	transformers.	As	discussed	earlier,	the	core	and	windings	on	these	transformers	are	completely	immersed	in	oil.	The	transformer	oil	provides	better	insulation	and	cools	the	core	and	winding.The	isolation	transformer	is	a	type	of	transformer	used	to	isolate	a	device	or	a	circuit	from	the	power	supply.	It	provides	galvanic	isolation	to	the	device.	It	has	a	turns	ratio
of	1:1	meaning	that	the	primary	and	secondary	of	an	isolation	transformer	contains	an	equal	number	of	windings.	It	is	capable	of	mitigating	the	DC	component	of	a	signal	from	one	circuit	to	the	other.	This	type	of	transformer	can	be	found	in	DC	power	supplies	and	communication	circuits.Constant	voltage	transformers	or	CVTs	are	primarily	used	as	noise-reduction	devices.	It	is	a	constant	voltage	output	transformer,	meaning	large	variations	in	input	voltages	results	in	very	small	variation	in	output	voltage.	These	transformers	are	based	on	the	saturation	of
ferromagnetic	material	and	Ferro-resonance.	CVTs	are	capable	of	reducing	voltage	sags	and	are	widely	used	in	dc	power	supplies,	contactors,	relays,	solenoid	valves,	switched-mode	power	supplies,	and	PLC	(Programmable	logic	controller)	circuits.	The	output	voltage	regulation	capability	of	a	constant	voltage	transformer	is	determined	by	the	inrush	and	steady	operational	currents	of	the	connected	load.	CVTs	works	are	low	voltages	(max	260V)	and	are	available	up	to	a	rating	of	1500VA.Phase-shifting	transformers	(PST)	are	used	to	improve	the	power
transfer	efficiency	of	AC	networks.	A	PST	creates	a	phase	shift	between	the	primary	and	secondary	sides.	This	phase	shift	affects	the	flow	of	current	through	the	circuit.	It	is	also	known	as	a	quadrature	booster.	A	quadrature	booster	consists	of	two	separate	transformers.	One	of	them	is	connected	in	series	to	the	main	circuit	and	the	other	is	connected	across	the	phases.	The	output	of	the	shunt	transformer	is	then	applied	to	the	input	side	of	the	series	transformer.	The	magnitude	of	voltage	and	phase	shift	can	be	controlled	by	varying	the	taps	on	the	secondary
of	shunt	connected	transformer.Maintaining	the	voltage	level	within	the	limit	is	necessary	to	maintain	power	quality.	The	step	voltage	regulator	is	one	such	device	that	keeps	the	magnitude	of	voltage	within	the	limits.	It	consists	of	an	autotransformer,	a	tap	changer,	and	a	control	circuit	for	automatic	tap	changing.	Step	regulators	can	be	used	in	single-phase,	three-phase,	or	any	one-phase	of	the	wye	or	delta-connected	three-phase	system.An	autotransformer	is	a	transformer	single	winding.	It	consists	of	a	single	winding	that	acts	as	both	primary	winding	and
secondary	winding.	The	energy	transfer	between	the	primary	and	secondary	sides	of	an	autotransformer	happens	mainly	through	conduction	and	a	small	amount	of	energy	is	transferred	by	induction.	Their	advantage	over	the	two	winding	transformers	is	that	for	the	same	VA	rating,	autotransformers	need	lesser	copper	conductors	for	windings.	Also,	it	has	lesser	losses	and	higher	efficiency	than	normal	transformers.Autotransformers	are	widely	used	as	AC	motor	starters	and	in	laboratories	to	continuously	varying	voltage.	They	are	available	for	single-phase
and	three-phase	circuits.	Three-phase	transformers	have	three	separate	windings	for	each	phase.	Autotransformers	are	commercially	known	as	variac	and	are	available	up	to	2MVA.In	a	distribution	transformer	with	delta-connected	secondary	or	ungrounded	WYE	secondary	connections,	a	grounding	transformer	is	used	to	provide	a	ground	path	or	neutral.	This	can	help	in	reducing	voltage	transients	when	restriking	ground	faults	occur.	Zig-zag	transformers	can	also	be	used	for	grounding.Read	more	about	grounding	transformers:	Grounding	transformer	or
Earthing	transformerThese	are	small	transformers	found	inside	electronic	circuit	boards,	especially	in	power	supplies,	amplifiers,	televisions,	radios,	inverters,	etc.	They	are	made	by	winding	wire	over	donut-shaped	ferromagnetic	cores.The	types	of	transformers	are	not	limited	to	those	mentioned	above.	There	are	several	other	transformer	types	that	are	manufactured	for	a	specific	application.Device	to	couple	energy	between	circuitsThis	article	is	about	the	electrical	device.	For	other	uses,	see	Transformer	(disambiguation).TransformerAn	O-core	transformer
consisting	of	two	coils	of	copper	wire	wrapped	around	a	magnetic	coreComponent	typePassiveWorking	principleElectromagnetic	inductionInventorMichael	Faraday[1]Invention	year1831Electronic	symbolIn	electrical	engineering,	a	transformer	is	a	passive	component	that	transfers	electrical	energy	from	one	electrical	circuit	to	another	circuit,	or	multiple	circuits.	A	varying	current	in	any	coil	of	the	transformer	produces	a	varying	magnetic	flux	in	the	transformer's	core,	which	induces	a	varying	electromotive	force	(EMF)	across	any	other	coils	wound	around
the	same	core.	Electrical	energy	can	be	transferred	between	separate	coils	without	a	metallic	(conductive)	connection	between	the	two	circuits.	Faraday's	law	of	induction,	discovered	in	1831,	describes	the	induced	voltage	effect	in	any	coil	due	to	a	changing	magnetic	flux	encircled	by	the	coil.Transformers	are	used	to	change	AC	voltage	levels,	such	transformers	being	termed	step-up	or	step-down	type	to	increase	or	decrease	voltage	level,	respectively.	Transformers	can	also	be	used	to	provide	galvanic	isolation	between	circuits	as	well	as	to	couple	stages	of
signal-processing	circuits.	Since	the	invention	of	the	first	constant-potential	transformer	in	1885,	transformers	have	become	essential	for	the	transmission,	distribution,	and	utilization	of	alternating	current	electric	power.[2]	A	wide	range	of	transformer	designs	is	encountered	in	electronic	and	electric	power	applications.	Transformers	range	in	size	from	RF	transformers	less	than	a	cubic	centimeter	in	volume,	to	units	weighing	hundreds	of	tons	used	to	interconnect	the	power	grid.Ideal	transformer	equationsBy	Faraday's	law	of	induction:	V	P	=	N	P	d	d	t
{\displaystyle	V_{\text{P}}=-N_{\text{P}}{\frac	{\mathrm	{d}	\Phi	}{\mathrm	{d}	t}}}	Eq.	1[a][3]	V	S	=	N	S	d	d	t	{\displaystyle	V_{\text{S}}=-N_{\text{S}}{\frac	{\mathrm	{d}	\Phi	}{\mathrm	{d}	t}}}	Eq.	2where	V	{\displaystyle	V}	is	the	instantaneous	voltage,	N	{\displaystyle	N}	is	the	number	of	turns	in	a	winding,	d/dt	is	the	derivative	of	the	magnetic	flux	through	one	turn	of	the	winding	over	time	(t),	and	subscripts	P	and	S	denotes	primary	and	secondary.Combining	the	ratio	of	eq.	1	&	eq.	2:Turns	ratio	=	V	P	V	S	=	N	P	N	S	=	a	{\displaystyle	={\frac
{V_{\text{P}}}{V_{\text{S}}}}={\frac	{N_{\text{P}}}{N_{\text{S}}}}=a}	Eq.	3where	for	a	step-up	transformer	a	<	1	and	for	a	step-down	transformer	a	>	1.[4]By	the	law	of	conservation	of	energy,	apparent,	real	and	reactive	power	are	each	conserved	in	the	input	and	output:	S	=	I	P	V	P	=	I	S	V	S	{\displaystyle	S=I_{\text{P}}V_{\text{P}}=I_{\text{S}}V_{\text{S}}}	Eq.	4where	S	{\displaystyle	S}	is	apparent	power	and	I	{\displaystyle	I}	is	current.Combining	Eq.	3	&	Eq.	4	with	this	endnote[b][5]	gives	the	ideal	transformer	identity:	V	P	V	S	=	I	S	I	P	=	N
P	N	S	=	L	P	L	S	=	a	{\displaystyle	{\frac	{V_{\text{P}}}{V_{\text{S}}}}={\frac	{I_{\text{S}}}{I_{\text{P}}}}={\frac	{N_{\text{P}}}{N_{\text{S}}}}={\sqrt	{\frac	{L_{\text{P}}}{L_{\text{S}}}}}=a}	Eq.	5where	L	P	{\displaystyle	L_{\text{P}}}	is	the	primary	winding	self-inductance	and	L	S	{\displaystyle	L_{\text{S}}}	is	the	secondary	winding	self-inductance.By	Ohm's	law	and	ideal	transformer	identity:	Z	L	=	V	S	I	S	{\displaystyle	Z_{\text{L}}={\frac	{V_{\text{S}}}{I_{\text{S}}}}}	Eq.	6	Z	L	=	V	P	I	P	=	a	V	S	I	S	/	a	=	a	2	V	S	I	S	=	a	2	Z	L
{\displaystyle	Z'_{\text{L}}={\frac	{V_{\text{P}}}{I_{\text{P}}}}={\frac	{aV_{\text{S}}}{I_{\text{S}}/a}}=a^{2}{\frac	{V_{\text{S}}}{I_{\text{S}}}}=a^{2}{Z_{\text{L}}}}	Eq.	7where	Z	L	{\displaystyle	Z_{\text{L}}}	is	the	load	impedance	of	the	secondary	circuit	&	Z	L	{\displaystyle	Z'_{\text{L}}}	is	the	apparent	load	or	driving	point	impedance	of	the	primary	circuit,	the	superscript	{\displaystyle	'}	denoting	referred	to	the	primary.An	ideal	transformer	is	linear,	lossless	and	perfectly	coupled.	Perfect	coupling	implies	infinitely	high	core	magnetic
permeability	and	winding	inductance	and	zero	net	magnetomotive	force	(i.e.	ipnpisns=0).[4][c]Ideal	transformer	connected	with	source	VP	on	primary	and	load	impedance	ZL	on	secondary,	where	0


