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media	A	full	trip	on	the	Shanghai	Transrapid	maglev	train	Maglev	(from	magnetic	levitation)	is	a	system	of	train	transport	that	uses	two	sets	of	magnets:	one	set	to	repel	and	push	the	train	up	the	track,	and	another	set	to	move	the	high	train	forward,	taking	advantage	of	the	lack	of	friction.	During	certain	"medium-range"	routes	(usually	320	to	640Â,	Mande160km/h	(200	to	400ÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂÂ	Â	Â	Â	Â	Â	Â	Â	Â,Â	mph)	the	maglev	may	compete	favorably	with	high-speed	trains	and	aircraft.	With
maglev	technology,	the	train	travels	along	a	magnet	road	that	controls	the	stability	and	speed	of	the	train.	Although	propulsion	and	levitation	do	not	require	mobile	parts,	bogies	can	move	towards	the	main	body	of	the	vehicle	and	some	technologies	require	retractable	wheel	support	at	speeds	less	than	150	kilometres	per	hour	(93Â	Skye	160mph).	This	compares	to	multiple	electrical	units	that	may	have	several	dozen	parts	per	bogie.	Thus,	in	some	cases,	Maglev	trains	can	be	quieter	and	smoother	than	conventional	trains	and	have	potential	for	much	higher
speeds.	[1]	Maglev	vehicles	have	established	several	speed	records,	and	maglev	trains	can	speed	up	and	slow	down	much	faster	than	conventional	trains;	The	only	practical	limitation	is	passenger	safety	and	comfort,	although	wind	resistance	at	very	high	speeds	can	cause	operating	costs	four	to	five	times	higher	than	that	of	the	conventional	high-speed	system	(such	as	Tokaido	Shinkansen).	[2]	The	energy	required	for	levitation	is	not	normally	apercentage	of	the	overall	energy	consumption	of	a	high-speed	maglev	system.	[3]	Excessive	entrainment,	which
makes	all	land	transport	more	energy	intensive	at	higher	speeds,	requires	more	energy.	Vactrain	technology	has	been	proposed	as	a	means	of	overcoming	this	limitation.	MAGLEV	systems	have	been	much	more	expensive	to	build	than	conventional	train	systems,	although	the	simpler	construction	of	Maglev	vehicles	makes	them	cheaper	to	manufacture	and	maintain.	[Necessary	quote]	The	Shanghai	Maglev	train,	also	known	©	Shanghai	Transrapid,	has	a	maximum	speed	of	430	km/h	(270	mph).	The	Ã©	the	faster	operational	high-speed	train,	designed	to
connect	Shanghai	Pudong	International	Airport	and	the	outskirts	of	Pudong	Central,	Shanghai.	It	covers	a	distance	of	30.5	km	(19	mi)	in	just	over	8	times.	For	the	first	time,	the	launch	has	generated	broad	public	interest	and	attention	to	the	average,	boosting	the	popularity	of	the	mode	of	transport.	[4]	Despite	more	than	one	century©	of	research	and	development,	Maglev's	transport	systems	are	now	operational	in	only	three	countries	(JapÃ£o,	South©	Korea	and	China).	[5]	The	incremental	benefits	of	Maglev	technology	have	been	considered	difficult	to
justify	against	costs	and	risks,	especially	where	there	is	an	existing	conventional	high-speed	train	line	or	proposal	with	passenger	transport	capacity,	such	as	high-speed	rail	in	Europe,	High	Speed	2	in	the	UK	and	Shinkansen	in	Japan.	Development	at	the	end©	of	the	1940s,	British	electrical	engineer	Eric	Laithwaite,	professor	at	Imperial	College	London,	developed	the	first	life©-size	working	model	of	the	linear	inducing	engine.	He	became	professor	of	heavy	electrical	©	at	Imperial	College	in	1964,	where	he	continued	his	successful	development	of	the	linear
motor.	[6]	Because	linear	motors	do	not	require	physical	contact	between	the	vehicle	and	the	guideway,	they	became	a	common	accessory	in	advanced	transportation	systems	in	the	1960s	and	1970s.	Laithwaite	joined	one	of	these	projects,	the	hovercraft	tracked,	although	the	project	was	in	1973.	[7]	The	linear	engine	was	naturally	suitable	for	use	with	Maglev	systems	as	well.	©	m.	In	the	early	1970s,	Laithwaite	Laithwaite	a	new	arrangement	of	magnets,	the	magnetic	river,	which	allowed	a	single	linear	motor	to	produce	both	the	boost	of	elevation	and
advancement,	allowing	a	maglev	system	to	be	built	with	a	single	set	of	magnets.	Working	in	the	British	Rail	Research	Division	in	Derby,	along	with	teams	in	various	civil	engineering	companies,	the	"transverse	flow"	system	was	developed	for	a	working	system.	The	first	maglev	commercial	mover	was	simply	called	"MAGLEV"	and	officially	opened	in	1984	near	Birmingham,	England.	It	operated	a	high	section	of	600Â	m	(2.000Â	ft)	of	the	monorailway	between	Birmingham	Airport	and	Birmingham	International	Railway	Station,	operating	at	speeds	up	to	42Â
km/h	(26Â	mph).	The	system	was	terminated	in	1995	due	to	reliability	problems[8]	History	First	patent	maglev	High-speed	transport	patents	were	granted	to	several	inventors	worldwide	[9]	The	first	relevant	patent,	American	patent	714.851	(December	2,	1902),	issued	to	Albert	C.	Albertson,	used	magnetic	levitation	to	remove	part	of	the	weight	of	the	wheels	while	using	conventional	propulsion.	The	first	patents	of	the	United	States	for	a	linear	motorized	propulsion	train	were	awarded	to	the	German	inventor	Alfred	Zehden.	The	inventor	received	the
American	patent	782,312	(February	14,	1905)	and	the	American	patent	RE12700	(August	21,	1907)	[Note	1].	In	1907,	another	early	electromagnetic	transport	system	was	developed	by	F.	S.	Smith	[10]	In	1908,	the	mayor	of	Cleveland	Tom	L.	Johnson	presented	a	patent	for	a	"high-speed	train"	without	wheels	levitated	by	an	induced	magnetic	field	[11]	Earring	known	as	"Greased	Lightning",	the	suspended	car	operated	on	a	90-foot	test	track	in	the	Johnson	basement	"absolutelylinear	motors	were	awarded	to	Hermann	Kemper	between	1937	and	1941	[note	2].
[note	2]	An	initial	maglev	convoy	was	described	in	the	American	patent	3,158,765,	"Magnã©tico	transport	system",	by	G.	R.	Polgreen	(August	25,	1959).	The	first	use	of	A	United	States	patent	appeared	in	the	guidance	system	for	the	©[13]	of	canadian	patents	and	development	limited.	New	York,	United	States,	1968	In	1959,	while	late	on	the	back	of	the	Throgs	Neck	Bridge,	James	Powell,	a	researcher	at	the	Brookhaven	National	Laboratã³rio	(BNL),	thought	of	using	magnetically	stowed	transportation.	[14]	Powell	and	BNL	colleague	Gordon	Danby	developed
a	maglev	concept	using	stationary	magnets	mounted	on	a	moving	vehicle	to	induce	high-elevation	and	stabilization	electrodes	in	specially	shaped	loops,	such	as	figure-of-8	coils	on	a	targeted	road.	[15][16]	These	were	patented	in	19682	Independent	Places	1969.	The	JapÃ£o,	1969a.	One	of	them	©	HSST	(and	its	descendant,	Linimo	Line)	by	Japan	Airlines	and	the	other,	better	known,	Is©	SCMaglev	by	the	Central	Japan	Railway	Company.	The	development	of	this	last	started	in	1969.	Maglev	trains	on	the	Miyazaki	test	track	regularly	reached	517Ã,	at	800;km/h
(321Ã:	Baa160mph)	by	1979.	After	an	accident	that	destroyed	the	train,	a	new	project	was	selected.	In	Okazaki,	JapÃ£o	(1987),	the	SCMaglev	was	used	for	test	tours	at	the	Okazaki	exhibition.	Testing	at	Miyazaki	continued	throughout	the	eighties,	before	moving	to	a	much	longer	test	track	at	the	20Ã	Baa160km	(12Ã	Baa160mi)	long,	in	Yamanashi	in	1997.	Since	then,	the	track	has	been	extended	to	almost	43Ã	sole160km	(27Ã	Jos160mi).	The	world	record	for	speed	for	manned	trains	was	set	in	2015.	The	development	of	the	HSST	began	in	1974.	In	Tsukuba,
JapÃ£o	(1985),	the	HSST-03	(Linime)	became	popular	at	the	Tsukuba	World	Exhibition,	despite	its	low	30Ã	Mande160;	km/h	(19th	century)	In	Saitama,	JapÃ£o	(1988),	HSST-04-1	was	unveiled	at	the	Saitama	exhibition	in	Kumagaya.	Its	faster	speed	recorded	was	300Ã	Joserra160km/h	(19000hÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	ÃÃÃÃÃÃÃÃ	ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	ÃÃÃÃÃÃÃÃÃÃÃÃÃ	ÃÃÃ	ÃÃÃÃ	ÃÃÃÃÃÃÃ	ÃÃÃÃÃÃÃÃÃ	ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	ÃÃ	Building	a	new	high-quality	maglev	line	chuo
shinkansen,	started	in	2014.	It	is	being	built	by	expanding	the	SCMaglev	test	track	in	Yamanashi	in	both	directions.	The	conclusion	conclusion	It©	currently	unknown,	and	the	most	recent	estimate	of	2027	is	not	©	possible,	in	the	case	of	a	local	government	rejection	of	a	construction	license[18]	Hamburg,	Germany,	1979	Transrapid	05	was	the	first	maglev	train	with	longstator	propulsion	licensed	for	passenger	transport.	In	1979,	a	908Ã	m	(2,979Ft)	runway	was	opened	in	Hamburg	for	the	first	International	Transport	Expo	(VAT	79).	The	interest	was	sufficient
for	the	operations	to	be	extended	three	months	after	the	conclusion	of	the	exhibition,	having	transported	more	than	50,000	passengers.	It	was	reassembled	in	Kassel	in	1980.	Ramenskoye,	Moscow,	USSR,	1979	Experimental	car	TP-01	(ÃÂ¢Ã-01)	in	Ramenskoye	built	in	1979	Experimental	car	TP-05	(ÃÂ¢Ã-05)	in	Ramenskoye	built	in	198	6	In	1979	the	USSR	city	of	Ramenskoye	(Moscow	Oblast)	built	an	experimental	test	site	for	the	conduct	of	experiences	with	cars	in	©	suspension.	The	test	site	consisted	of	a	60-metre	ramp	that	was	later	extended	to	980
metres[19]	From	the	late	19©70s	to	the	1980s,	five	automotive	prosthetics	were	built	that	they	received	From	TP-01	(ÃÃ¢Ã-01)	to	TP-05	(ÃÃ¢Ã-05)[20]	The	first	cars	were	to	reach	the	speed	of	up	to	©	100Ã	km/h.	The	construction	of	a	maglev	track	using	the	Ramenskoye	technology	started	in	the	Armenian	SSR	©	1987[21]	and	was	planned	to	be	completed	in	1991.	The	track	was	supposed	to	connect	the	cities	of	Yerevan©	and	Sevan	through	the	city	of	Abovyan[22]	The	original	design	speed	was	250Km/h	which	was	later	reduced	to	180A	km/h.[23]	However,
the	Spitak	earthquake	in	1988	and	the	First	Nagorno-Karabakh	War	caused	the	project	to	freeze.	In	the	end,	the	upper	passage	was	only	partially	built[24]	In	the	early	1990s,	the	maglev	theme	was	continued	by	the	Engineering	Research	Center	"TEMP"	(ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ][25]	this	time	by	order	of	the	Moscow	government.	The	project	named	V250	(Ã250).	The	idea	was	to	build	a	high-speed	maglev	train	to	connect	Moscow	to	Sheremetyevo	airport.	The	train	would	consist	of	64-seater	pods	run	at	speeds	up	to	©	2500/200/h.[20]	In	1993,	due
to	the	financial	crisis,	the	project	was	abandoned.	However,	as	of	1999,	the	research	center	"TEMP"	had	participated	as	a	co-developer	in	the	creation	of	linear	engines	for	the	Moscow	Monorail	system.	Birmingham,	United	Kingdom,	1984Â€"	The	Birmingham	International	Maglev	shuttle	The	World's	first	commercial	maglev	system	was	a	low-speed	maglev	shuttle	that	ran	between	the	airport	terminal	of	Birmingham	International	Airport	and	the	nearby	Birmingham	International	Railstation	between	1984	and	1995.	[26]	Its	length	of	track	was
600ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	Ã	ÃÃÃÃÃÃÃ	Ã
ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ[necessary	quotes]	but	the	problems	of	obsolescence	with	the	electron	systems	made	it	progressively	unreliable[28]
as	the	years	passed,	leading	to	its	closure	in	1995.	One	of	the	original	cars	is	now	on	display	at	Railworld	in	Peterborough,	along	with	the	RTV31	hover	train	vehicle.	Another	is	on	display	at	the	National	Railway	Museum	in	York.	Several	favorocular	conditions	existed	when	the	power-on	was	built:	the	British	Rail	Research	vehicle	was	three	tons	and	the	extension	of	the	eight-ton	vehicle	was	of	easy	energy	©	was	available	The	airport	and	the	railway	buildings	were	suitable	for	terminal	platforms	Only	one	pass	over	a	public	road	was	needed	and	there	were	no
ãngremes	gradients	involved	Land	was	owned	of	the	industries	and	local	councils	of	railways	or	aeroportua	rios	that	supported	some	railways	and	due	to	the	sharing	work,	the	cost	per	organization	was	low	After	the	system	closed	in	1995,	the	original	railway	was	dormant[29]©	until	2003,	when	a	cable	transport	system	was	replaced,	or	of	AirRail	Link	connection	cables,	has	been	opened.	[30][31]	Emsland,	Germany,	1984Â	000	Transrapid	Positive	Place	in	Emsland	Test	Installation	Main	Article:	Emsland	Transrapid	Test	Installation,	a	German	Company,	had	an
EMSLAND	trail	with	a	total	length	of	31.5ã,	Solavans	and	160km	(19.66,	the	only	way	traveled	between	D	ÃƒÃƒÂ	©	Rpen	and	Lathen	with	laps	at	each	end.	The	trains	ran	Regularly	at	420th,	nonthazy,	nonthazless,	non	-	It	is	nonthazy,	nonthazy,	no,	no,	sized;	Km	/	h	(260Ã,	esthesa,	nonthazy,	nonhearted,	payable	passengers	were	transported	in	the	scope	of	the	testing	process.	The	construction	of	the	test	installation	began	in	1980	and	ended	in	1984.	In	2006,	the	accident	of	the	Lathen	Maglev	train	occurred,	killing	23	people.	It	was	verified	that	it	was	caused
by	human	error	in	the	execution	Safety	controls.	From	2006,	no	passenger	was	transported.	At	the	end	of	2011,	the	licensing	of	operation	has	expired	and	was	not	renewed,	and	at	in	Ecio	2012	was	given	authorization	Demolition	for	its	installations,	including	the	Via	and	the	factory.	[32]	In	March	2021	it	was	reported	that	CRRC	was	investigating	The	emsland	test	track	rearance.	[33]	In	May	2019	CRRC	had	revealed	his	prototype	"CRRC	600"	that	was	designed	to	reach	600than,	nonthazy,	nonthazy	,	A:	km	/	h	(370
ãohããããããããããããããããããããããããããããããããããããããããããã�áÃ	éãã��Ã	éããéáÃ	éÃªño	nésÃ	éã	It	is	not	possible,	non	-	Ã,	vancouver,	canada	and	hamburg,	germany,	haas.88	hsst-03	in	the	main	article	of	Okazaki	Minami	Park:	High	Speed	​​Surface	Transport	in	Vancouver,	Canada,	HST-03	by	HSST	Development	Corporation	(Japan	Airlines	and	Sumitomo	Corporation)	was	displayed	at	EXPO	86,	[34]	and	executed	on	a	400than	trail,	Grove160m;	Car	On	A	in	a	single	car	along	a	small	clue	section	in	the	amusement	park.	It	was	removed	after	the	fair.	It	was	shown	at
EXPO	AOI	in	1987	and	is	now	in	static	exhibition	At	Minami	Okazaki	Park.	Berlin,	Germany,	1984A.A.,	1992	Main	article:	M-Bahn	in	West	Berlin,	M-Bahn	was	built	in	1984.	It	was	a	non-driver	system	of	Magl	EV	with	a	route	of	connection	of	three	stations.	Tests	with	traffic	passenger	began	in	August	1989,	and	regular	operation	began	July	1991.	Although	the	line	largely	followed	a	new	high	alignment,	it	ended	at	the	Gleisdreieck	U-Bahn	station,	where	it	took	on	a	platform	not	used	for	a	line	that	previously	ran	to	East	Berlin.	Following	the	fall	of	the	Berlin
Wall,	plans	for	This	line	(U2	today).	The	deconstruction	of	the	M-Bahn	line	began	only	two	months	after	the	beginning	of	regular	service	and	was	completed	in	February	1992.	South	Korea,	1993a.	which	was	later	developed	for	a	full-fledged	maglev,	able	to	travel	to	©	No,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no,	no.It's	Jos160;	km/h	(68th	model	was	incorporated	into	Incheon	Maglev	Airport,	which	opened	in	three	February	2016,	making	South	Korea	the	fourth
country	in	the	world	to	operate	its	own	self-developed	maglev	after	UK	Birmingham	International	Airport,[37]	Berlin	M-Bahn,[38]	It	connects	Incheon	International	Airport	to	Yongyu	Station	and	Leisure	Complex	on	Yeongjong	Island.	[40]	Offers	a	transfer	to	the	Seoul	Metropolitan	Subway	at	AREX's	Incheon	International	Airport	Station	and	©	provided	free	of	charge	to	anyone	to	mount,	operating	between	9s	sola160;	am	and	6am	NAS160pm	at	fifteen	minute	intervals.	[41]	The	maglev	system	was	co-developed	by	the	South	Korean	Institute	of	Machines	and
Materials	(KIMM)	and	Hyundai	Rotem.	[42][43][44]	6.1is	believed	to	160km	(3.8long,	six	seasons	and	eleven	years	long,	six	and	eleven	years	years	is	easy	to	read	a	mile/hour	(six	six	is	long	enough	(six	is	long	enough,	no	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	luck	(six	is	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	easy	enough	to	get?IS	DESE160mph;	[45]	Two	more	9.7ere	stages	are	foreseen	(seven	is	Jos160mi).	Once	completed,	it	will
become	a	circular	line.	Germany/(China),	2010a	Transport	Agency	B	©	gl	(TSB)	©	a	non-driver	maglev	system	developed	by	German	construction	company	Max	Bene	©	1gl	gl	since	2010.	Their	first	intended	use	©	for	short	distances	to	mother	©	days	(until	©	30	km)	and	even	speeds	©	150	km/h	for	use	as	shuttles	©	Airports.	The	company	has	run	tests	on	a	test	track	of	820-metres	long	at	its	headquarters	in	Sengenthal,	Upper	Palatinate,	Germany,	from	2012	timing	over	100000	tests	covering	a	distance	of	65000	kilometres	from	In	2018,	Max	BÃƒÂ¶GL
signed	a	joint	venture	with	the	Chinese	company	Chengdu	Xinzhu	Road	&	Bridge	Machinery	Co.	with	the	Chinese	partner	who	were	granted	exclusive	rights	of	production	and	marketing	of	the	system	in	China	.	The	joint	venture	built	a	3.au-line	demonstration	line	near	Chengdu,	China,	and	two	vehicles	were	transported	thereto	in	June	2020	[46]	in	April	2021,	a	vehicle	in	the	Chinese	test	lane	reached	a	maximum	speed	of	169ã,	km	/	h	(105ã,	MPH)	[47]	China,	2000	in	accordance	with	the	International	Council	of	Maglev	exist	at	least	four	Maglev	investigation
programs	Course	in	China	In	the	following	institutions:	Southwest	Jiaotong	University	(Chengdu),	Tongji	University	(Shanghai),	CRRC	Tangshan-Changchun	Railway	Vehicle	Co.	and	Chengdu	Aircraft	Industry	Group	[48]	The	latest	high-speed	prototype	revealed	in	July	2021,	was	manufactured	by	CRRC	Qingdao	Sifang	[49]	Low	speed	the	MÃ	©	Development	of	low	speed	systems,	ie	100Ã	¢	200ã,	km	/	h	(62	±	124ã,	MPH),	[50]	CRCC	led	to	opening	operating	lines	such	as	Changsha	Maglev	Express	in	2016	and	S1	line	in	Beijing	in	2017.	In	April	From	2020,	a
new	model	capable	of	160ã,	km	/	h	(99ã,	MPH)	and	compatible	with	the	Changsha	line	completed	the	tests.	The	vehicle,	developing	since	2018,	has	a	30%	increase	in	the	efficiency	of	the	traction	and	a	60%	increase	in	speed	over	stock	in	the	line	in	line	since	then	[51]	The	vehicles	entered	On	July	2021	service	with	a	maximum	speed	of	140ã,	km	/	h	(87th,	MPH)	[52]	CRRC	Zhuzhou	Locomotive	said	in	April	2020	which	is	developing	a	capable	model	of	200ã,	km	/	h	(120ã,	MPH)	[51]	High-speed	Maglev	on	the	Tongji	University	test	track	There	are	currently	two
competing	efforts	in	high-speed	Maglev	systems,	ie,	300th,	620ã,	km	/	h	(190	±	390ã,	MPH).	The	first	is	based	on	the	transrapid	technology	used	in	the	Maglev	train	of	Shanghai	and	is	by	the	CRRC	under	license	of	Thyssen-Krupp[53]	In	2006	it	was	revealed	the	prototype	of	500Ãã	km/h	(310Ã	mph)	CM1	Dolphin	prototype[54]	and	started	In	a	new	test	track	1.5-kilometer	(0.93rd	Baa160;	mi)	at	Tongji	University,	northwest	Shanghai.	A	prototype	vehicle	of	the	600s	is	developed	at	2019:	MENSE160km/h	(370NAS160A;mph)	CRRC	600	and	tested	from	June
2020.	[55]	In	2021,	a	model	300Josep	160km/h	(190s	is	now	enough)	has	started	the	trials.	[56]	In	July	of	2021,	the	maglev	CRRC	600,	able	to	travel	up	to	©	600k:	Louis160km/h	(370ere	is	now;	mph),	was	revealed	in	Qingdo.	It	has	been	reported	to	be	the	fastest	land	vehicle	in	the	world.	[58]	A	high-speed	test	track	is	being	developed	in	China	and	also	©	m,	in	April	2021,	consideration	was	given	to	the	reopening	of	the	Emsland	testing	facility	in	Germany.	[53]	A	second	incomparable	high-speed	prototype	was	revealed	in	January	2021.	Developed	in	the
southwest	of	Jiaotong	University	in	Chengdu,	the	project	uses	the	hands	of	high	temperature	superconductors	©	It's	designed	for
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a	test	track	of	165-meters	(180s	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	[59]	Technology	See	also	©	SkinSkinSkinSkin	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	is	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes
goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	goes	is	is	is	is	is	is	is	Maglev	systems	can	be	monorail	or	double	Better	railways	in	SCMaglev	MLX01,	for	example,	use	a	priority	track	and	not	all	single
rail	trains	are	maglev.	Some	rail	transport	systems	incorporate	linear	engines,	but	use	electromagnetism	only	for	propulsion,	without	levitating	the	vehicle.	Those	trains	have	wheels	and	they're	not	maglevs.	[Note	3]	Maglev	tracks,	monorail	or	not,	too	©	can	be	constructed	in	terms	of	degree	or	subterranean.	Conversely,	the	tracks	not	maglev,	monorail	or	no,	either	©	can	be	elevated	or	subterranean.	Some	maglev	trains	incorporate	wheels	and	function	as	linear	motor	wheel	vehicles	at	slower	speeds	but	levitate	at	higher	speeds.	This	is	©	the	case	with
maglev	electrodynamic	suspension	trains.	Aerodynamic	factors	can	also	©	to	play	a	role	in	the	levitation	of	these	trains.	MLX01	Maglev	train	Super	Driver	bogie	magnet	The	two	main	types	of	maglev	technology	are:	suspensions	(EMS),	electronically	controlled	electromanes	on	the	train	lure	you	to	a	magnetically	conductive	(usually	action)	route.	Electrodynamic	suspens	(SED)	uses	superconducting	electro-electric	or	strong	permanent	substances	that	create	a	magnetic	field,	which	induces	currents	in	meta©lic	conductors	close	to	when	there	is	relative
movement,	which	pushes	and	pulls	the	train	into	the	position	of	levitation	projected	on	the	guide	way.	Electrical©	electrical	suspension	(EMS)	Main	article:	Electrical	©	Suspension	The	Electromagnic	suspension	©	used	to	levit©ate	transrapid	on	the	track,	so	that	the	train	can	be	faster©	than	the	mass-wheeled	systems[60][61]	In	the	electrical	suspension	systems	(EMS),	the	train	levitates	above	an	action	rail	while	the	electromans,	connected	to	the	train,	are	oriented	to	the	rail	from	below.	The	System	is	©	usually	arranged	in	a	series	of	C©	shaped	arms,
with	the	upper	part	of	the	arms	attached	to	the	vehicle,	and	the	lower	inner	edge	containing	the	mans.	The	rail	is	located	within	the	C,	between	the	top	and	bottom	edges.	The	magnetic	attraction©	varies	inversely	with	the	square	of	the	distance,	so	small	changes	in	the	distance	between	the	mans	and	the	rail	produce	very	variable	forts.	These	changes	in	the	power	are	dynamically	instable	a	slight	divergence	from	the	position	of	the	last	trend	tends	to	grow,	requiring	sophisticated	feed	systems	to	maintain	a	constant	distance	from	the	track,	(approximately
15Ã	mmÃ	[0.59Ã	in])[62][63]	The	main	advantage	of	suspended	maglev	systems	©	operating	at	all	speeds,	unlike	electrodynamic	systems,	which	only	operate	at	a	minimum	speed	of	about	300	km/h	(19Ã	mph).	This	eliminates	the	need	for	a	separate	system	of	suspension	at	low	speed,	and	can	simplify	the	layout	of	the	tracks.	On	the	negative	side,	dynamic	instability	requires	fine	track	tolers,	which	can	compensate	for	this	Eric	Laithwaite	was	concerned	that,	to	satisfy	the	required	tolerances,	the	distance	between	the	mans	and	the	rail	would	have	to	be
increased	to	where	the	magnets	would	be	irrationally	large.	[64]	In	practice,	this	problem	was	addressed	through	improved	feedback	systems,	which	support	the	necessary	tolerances.	Electrodynamic	suspension	(EDS)	Main	article:	Electrodynamic	suspension	The	EDS	suspension	of	the	Japanese	SCMaglev	is	powered	by	the	magnetic	fields	induced	from	both	sides	of	the	vehicle	by	passing	the	superconductor	magnets	of	the	vehicle.	EDS	Maglev	drive	through	propulsion	coils	In	electrodynamic	suspension	(EDS),	both	the	guide	and	the	train	exert	a	magnetic
field,	and	the	train	is	levitated	by	the	repulsive	and	attractive	force	between	these	magnetic	fields.	[65]	In	some	settings,	the	train	can	be	levitated	only	by	repulsive	force.	In	the	early	stages	of	maglev	development	on	the	Miyazaki	test	track,	a	purely	repulsive	system	was	used	instead	of	the	later	repulsive	and	attractive	EDS	system.	[66]	The	magnetic	field	is	produced	by	superconductor	magnets	(such	as	JR-Maglev)	or	a	variety	of	permanent	magnets	(such	as	Inductrack).	The	repulsive	and	attractive	force	on	the	track	is	created	by	a	magnetic	field	induced	in
wires	or	other	driving	strips	on	the	track.	A	great	advantage	of	the	EDS	maglev	systems	is	that	they	are	dynamically	stable	–	the	distance	changes	between	the	track	and	magnets	create	strong	forces	to	return	the	system	to	its	original	position.	[64]	In	addition,	attractive	force	varies	oppositely,	providing	the	same	adjustment	effects.	No	active	feedback	control	is	required.	However,	at	slow	speeds,	the	current	induced	in	these	coils	and	the	resulting	magnetic	flow	is	not	large	enough	to	levitate	the	train.	For	this	reason,	the	train	must	have	wheels	or	some	other
form	of	landing	train	to	support	the	train	until	it	reaches	the	takeoff	speed.	Once	a	train	can	stop	at	any	location	due	to	equipment	problems,	for	example,	the	entire	track	should	be	able	to	withstand	low	and	high	speed	operation.	Another	disadvantage	is	thatEDS	naturally	creates	a	field	in	lead	on	the	front	and	back	of	the	lifting	magnets,	which	acts	against	the	magnets	and	creates	magnetic	drag.	This	is	generally	only	a	concern	at	low	speeds	and	is	one	of	the	reasons	why	the	JR	abandoned	a	purely	repulsive	system	and	adopted	the	lateral	levitation	system.
At	higher	speeds,	other	drag	modes	dominate.	[64]	The	dragging	force	can	be	used	for	the	advantage	of	the	electrodynamic	system,	however,	as	it	creates	a	variable	force	on	the	rails	that	can	be	used	as	a	reactionary	system	to	drive	the	train,	without	the	need	for	a	separate	reaction	plate,	as	in	most	linear	motor	systems.	Laithwaite	led	the	development	of	such	"transrse-flux"	systems	in	his	Imperial	College	laboratory.	Alternatively,	the	propulsion	coils	on	the	road	are	used	to	exert	a	force	on	the	train	magnets	and	make	the	train	walk	forward.	The	propulsion
coils	that	exert	a	force	on	the	train	are	effectively	a	linear	motor:	an	alternating	current	through	the	coils	generates	a	continuously	variable	magnetic	field	that	moves	forward	along	the	track.	The	frequency	of	the	alternating	current	is	synchronized	to	match	the	speed	of	the	train.	The	shift	between	the	field	exercised	by	the	magnets	on	the	train	and	the	applied	field	creates	a	force	that	moves	the	train	forward.	The	term	"maglev"	refers	not	only	to	vehicles	but	also	to	the	rail	system,	specifically	designed	for	magnetic	levitation	and	propulsion.	All	the
operational	implementations	of	maglev	technology	make	minimum	use	of	wheel	train	technology	and	are	not	compatible	with	conventional	rail	tracks.	Since	they	cannot	share	existing	infrastructure,	maglev	systems	must	be	designed	as	autonomous	systems.	The	SPM	maglev	system	is	interoperable	with	steel	rails	and	would	allow	maglev	vehicles	and	conventional	trains	to	operate	on	the	same	tracks.	[64]	MAN	in	Germany	also	designed	a	maglev	system	thatconventional	rails,	but	has	never	been	fully	developed.	[Necessary	quote]	Evaluation	Each
implementation	of	the	©	©	magnãtico	The	principle	of	train-type	travel	involves	advantages	and	disadvantages.	The	magnetic	fields	inside	and	outside	the	vehicle	are	less	than	the	EDS;	proven,	commercially	available	technology;	high	speed	(500	km/h	or	310	mph);	no	wheels	or	secondary	propulsion	system	required.	The	separation	between	the	vehicle	and	the	guideway	should	be	constantly	monitored	and	corrected	due	to	the	unstable	nature	of	the	electromagnetic	attraction;	the	inherent	instability	of	the	system	and	the	constant	corrections	required	by
external	systems	can	induce	vibration.	EDS[69][70]	(Elecdynamic	Suppression)	onboard	magnets	and	large	margin	between	rail	and	train	allow	higher	speeds	(603	km/h	or	375	mph)	and	heavy	load	capacity;	have	demonstrated	successful	operations	using	high	temperature	superconductors	in	their	onboard	magnets,	cooled	with	cheap	liquid	nitrogen[necessary	quotation].	Strong	magnetic	fields	on	the	train	would	make	the	train	insecure	for	passengers	with	pacemakers	or	magnetic	data	storage	media,	such	as	hard	drives	and	credit	cards,	requiring	the	use	of
magnetic	shielding;	limitations	in	the	guide	inductivity	limit	the	maximum	speed;	[necessary	shooting]	vehicle	must	be	rotated	for	travel	at	low	speeds.	Inductrack	system[71][72]	(Permanent	Magnet	Passive	Suspension)	Failsafe	Suspension—no	power	needed	to	activate	magnets;	magnetic	field	is	located	below	the	car;	it	can	generate	enough	force	at	low	speeds	(about	5	km/h	or	3.1	mph)	for	levitation;	given	that	power	failure	cars	safely	stop;	permanent	magnet	arrays	can	prove	more	profitable	than	electromagnets.	Requires	wheels	or	track	segments	that
move	to	when	the	vehicle	is	stopped.	In	development	from	2008[update];	no	commercial	version	or	large-scale	prototype.	Neither	Inductrack	nor	the	Superconductor	EDS	are	capable	of	levitating	vehicles	in	a	standstill,	although	Inductrack	provides	levitation	at	very	speedwheels	are	necessary	for	these	systems.	systems.No	wheels.	The	German	Transrapid,	the	Japanese	HSST	(Linimo),	and	the	Korean	maglevs	Rotem	EMS	levitate	at	a	standstill,	with	the	electricity	extracted	from	the	guides	using	power	rails	for	the	last	two,	and	wireless	for	the	Transrapid.	If
you	lose	driving	energy	in	motion,	the	Transrapid	is	still	able	to	generate	levitation	up	to	10Â	km/h	(6.2Â	mph)	of	speed,[necessary	quotation]	using	the	power	of	the	onboard	batteries.	This	is	not	the	case	with	HSST	and	Rotem	systems.	Propulsion	EMS	systems	such	as	HSST/Linimo	can	provide	both	levitation	and	propulsion	using	a	linear	onboard	motor.	But	the	EDS	systems	and	some	EMS	systems	like	the	Transrapid	levitate	but	do	not	drive.	Such	systems	need	some	other	technology	for	propulsion.	A	linear	motor	(propulsion	coils)	mounted	on	the	road	is	a
solution.	Over	long	distances,	coil	costs	can	be	prohibitive.	The	stability	theorem	Earnshaw	shows	that	no	combination	of	static	magnets	can	be	in	a	stable	balance[73]	Therefore,	a	dynamic	magnetic	field	(time	variable)	is	required	to	achieve	stabilization.	EMS	systems	rely	on	active	electronic	stabilization	that	constantly	measures	the	rolling	distance	and	adjusts	the	electromagnetic	current	accordingly.	The	EDS	systems	depend	on	changing	the	magnetic	fields	to	create	currents,	which	can	give	passive	stability.	As	maglev	vehicles	essentially	fly,	stabilization
of	the	step,	roller	and	swivel	is	necessary.	In	addition	to	rotation,	the	increase	(movements	forward	and	backward),	the	oscillation	(lateral	movement)	or	the	inclination	(movements	up	and	down)	can	be	problematic.	Superconductive	magnets	on	a	train	on	a	road	made	from	a	permanent	magnet	lock	the	train	in	its	lateral	position.	It	can	move	linearly	along	the	track,	but	not	off	the	track.	This	is	due	to	the	Meissner	effect	and	the	fixation	of	the	flow.	Guidance	system	Some	systemsNull	Current	Systems	(also	sometimes	called	Null	Flow	Systems)[65][74]	These
use	a	coil	that	is	coiled	in	order	to	enter	two	opposite	and	alternating	fields,	so	that	the	average	flow	in	the	loop	is	zero.	zero.the	vehicle	is	in	the	straight	position,	without	current	flows,	but	any	movement	out	of	line	creates	a	flow	that	generates	a	field	that	naturally	pushes	it/pulls	it	back	to	the	line.	Proposed	technical	improvements	Evacuated	pipes	Primary	Article:	Vactrain	Some	systems	(e.g.	Swissmeter	system)	propose	the	use	of	vacuuming	maglev	technology	used	in	evacuated	tubes	(airless),	which	remove	drag	©	ground.	This	has	the	potential	to	greatly
increase	speed	and	efficiency,	since	most	of	the	power	of	conventional	maglev	trains	©	lost	by	aerodynamic	drag[75]	A	potential	risk	to	train	passengers	operating	in	evacuated	tubes	©	that	could	be	exposed	t	o	the	risk	of	depressurization	of	the	cab	unless	the	monitoring	systems	for	the	safety	of	the	ponies	can	represent	the	pipe	in	case	of	train	malfunction	or	accident,	although,	since	trains	are	likely	to	function	on	or	near	the	Earth,	the	restoration	of	environmental	pressure	emergency	should	be	simple.	RAND	Corporation	described	a	convoy	o	f	hollow	tubes
that	could,	in	theory,	cross	the	Atlantic	or	the	US	in	about	21	minutes[76]	Rail-Maglev	The	Polish	company	Nevomo	(formerly	Hyper	Poland)	is	developing	a	system	to	modify	the	airways	©	Existing	rails	for	a	maglev	system,	in	which	conventional	rail	trains	with	wheels,	as	well	as	maglev	vehicles,	can	circulate[77]	Vehicles	in	this	system	called	lean	can	reach	even	speeds	©	300km/h	at	infrastructure	costs	significantly	lower	than	isolated	maglev	lines.	Similar	to	the	proposed	Vactrain	systems,	the	magrail	was	designed	to	allow	a	further	phase	update	with	a
travel	cover	that	will	allow	vehicles	to	reach	even	speeds	©	600km/h	due	to	air	pressure	reduction,	making	the	system	similar	to	a	hyperloop,	but	without	the	need	to	dedicated	infrastructure[78]	Energy	use	Energy	for	maglev	trains	is	©	to	speed	up	the	train.	Energy	can	be	recovered	when	the	train	slows	©	regenerative	braking.	It	also	©	levitates	and	stabilizes	the	movement	of	the	train.	train.	It	is	necessary	to	overcome	the	air	drag.	Some	energy	is	used	for	air	conditioning,	heating,	lighting	and	other	miscellaneous.	At	low	speeds,	the	percentage	of	power
used	for	levitation	can	be	significant,	consuming	even	15%	more	energy	than	a	slight	metro	or	metropolitan	service	[79]	for	short	distances,	the	energy	used	to	Acceleration	can	be	considerable.	The	force	used	to	overcome	the	AÃ	©	reo	drag	increases	with	the	square	of	the	speed	and	therefore	dominates	the	high	speed.	The	energy	required	per	unit	of	distance	increases	by	the	square	of	speed	and	time	decreases	linearly.	However,	the	potency	increases	with	the	speed	cube.	For	example,	2.37	times	more	power	is	necessary	to	travel	to	400ã,	km	/	h	(250ã,
mph)	than	300ã,	km	/	h	(190ã,	MPH),	while	the	entrainment	increases	1.77	times	Original	Forces	[80]	Aircraft	take	advantage	of	lower	air	pressure	and	lower	temperatures,	navigating	altitude	to	reduce	energy	consumption	but,	contrary	to	trains,	need	to	carry	fuel	on	board	.	This	led	to	the	transport	of	Maglev	vehicles	through	partially	evacuated	tubes.	Comparison	with	conventional	trains	Maglev	is	without	contact	and	powered	by	electricity.	It	depends	less	or	at	all	of	the	wheels,	bearings	and	axes	common	to	wheels	with	wheels	[81]	speed:	Maglev	allows
superior	speeds	of	conventional	rails,	but	experimental	high-speed	trains	based	on	wheels	have	demonstrated	similar	speeds.	Maintenance:	Maglev	trains	currently	in	operation	demonstrated	the	need	for	a	minimum	maintenance	of	the	guidance.	The	maintenance	of	the	vehicle	is	also	monitimate	(based	on	hours	of	operation,	rather	than	speed	or	distance	traveled).	Traditional	rail	is	subject	to	a	mechanical	wear	that	rises	rapidly	with	speed,	also	increasing	maintenance	[81]	for	example:	brake	wear	and	wear	of	the	air©	cables	have	caused	problems	to	the
Fastech	360	Rail	Shinkansen.	Maglev	would	eliminate	these	issues.	Weather:	Maglev	trains	are	little	affected	by	snow,	ice,	severe	cold,	rain	or	strong	winds.	However,	nA	£	tÃªm	operated	in	the	range	of	Conditions	that	ferroviÃ¡rios	traditional	systems	based	tÃªm	operated	friction.	The	Maglev	vehicles	accelerate	and	decelerate	more	than	the	Fast	Measure	¢	nicos	systems,	regardless	of	the	style	of	the	track	guide	or	£	slope	the	grade	because	they	sÃ	£	contactless	systems.	[81]	Track:	The	Maglev	trains	in	the	£	sÃ	£	o	compatible	with	conventional	track	and
therefore	require	customized	infrastructure	for	the	entire	route.	On	the	other	hand,	conventional	high-speed	trains	such	as	the	TGV,	sÃ	£	o	able	to	work,	although	at	low	speeds	on	existing	ferroviÃ¡rias	infrastructure,	thus	reducing	the	costs	that	the	new	infrastructure	would	be	particularly	expensive	(as	the	final	approaches	to	urban	terminals),	or	extensions	where	nA	trÃ¡fego	£	justifies	new	infrastructure.	John	Harding,	a	former	chief	scientist	at	£	AdministraÃ§Ã	the	Federal	Railroad	said	that	the	separate	maglev	infrastructure	more	than	pays	for	itself	with
higher	levels	of	operational	availability	and	full-time	manutenÃ§Ã	costs	£	nominal.	These	reivindicaÃ§Ãμes	must	still	be	proven	in	an	intensive	operating	environment	and	£	consider	the	construction	costs	£	the	increased	maglev.	Efficiency:	The	conventional	rail	Ã	©	probably	more	efficient	at	lower	speeds.	But	due	to	lack	of	phasic	contact	between	the	track	and	the	vehicle,	maglev	trains	in	the	£	endurance	experience	rolling,	leaving	only	outdoor	endurance	and	drag	eletromagnÃ	©	tico,	potentially	improving	the	Efficiency	of	energy.	[82]	Some	systems,
however,	as	the	Central	Japan	Railway	Company	SCMaglev	use	rubber	tires	at	low	speeds,	reducing	Efficiency	gains.	Weight:	The	eletroÃmÃ	£	s	in	many	EMS	and	EDS	designs	require	between	1	and	2	kW	per	ton.	A	maglev	vehicle	Transrapid	50	tons	can	raise	additional	20	tonnes,	for	a	total	of	70	tons,	which	consumes	70â	140	kW	(188	hp	94A).	[£	citaÃ§Ã	the	Required]	Most	energy	for	the	TRI	©	for	propulsion	and	exceeding	of	air	at	speeds	over	100	mph	(160	km/h)	[required	quote]	Load	weight:	High-speed	ferroviãrio	requires	more	support	and
construction	for	your	concentrated	wheel	loading.	Magnificent	Levitation	cars	©	lighter	and	distribute	weight	more	evenly.	[84]	RuÃdo:	Because	the	main	source	of	ruÃdo	of	a	maglev	train	comes	from	displace©d	air	to	the	invÃs	of	touching	rails	wheels,	maglev	trains	produce	less	ruÃdo	than	a	conventional	train	at	equivalent	speeds.	However,	the	psychoacoustic	profile	of	the	maglev	can	reduce	this	benefit:	a	study	concluded	that	the	ruÃdo	maglev	should	be	classified	as	traffic	rodoviÃrio,	while	conventional	trains	experience	a	"bÃ	́nus"	5-A	of	10	dB,	as	they
are	found	less	irritating	at	the	same	volume	level.	[86]	[87]	A	system	of	reliability:	Superconductors	are	generally	used	â£"	to	generate	the	powerful	©	fields	to	latverify	and	boost	trains.	These	ãmans	should	be	kept	below	their	critical	temperatures	(this	ranges	from	4.2aK	to	77	K,	depending	on	the	material).	New	alloys©	and	manufacturing	systems	in	superconductors	and	refrigeration	systems	have	helped	solve	this	issue.	Human	operators	can't	react	fast	enough	to	manage	high-speed	trains.	High-speed	systems	require	dedicated	form	rights	and	are
generally	elevated.	Two	microwave	towers	maglev	system	are	in	constant	contact	with	the	trains.	There	is	no	need	for	train	whistles	or	horns,	©	m.	Terrain:	maglevs	are	able	to	ascend	higher	degrees,	offering	more	routing	flexibility	and	reduced	tunneling	[88].	However,	its	high	speed	and	increased	need	for	control	make	it	difficult	for	a	maglev	to	merge	with	complex	terrain	such	as	a	curved	hill.	traditional	trains,	on	the	other	hand	are	capable	of	curve	next	to	the	top	of	a	mountain	or	meander	through	©	It's	from	a	forest.	Comparison	with	aircraft	differences
between	aeroplane	and	maglev	travel:	Efficiency:	For	maglev	systems	the	support-drag	ratio	may	exceed	that	of	the	aircraft	(to	(to)	Inductrack	can	approach	200:1	at	high	speed,	much	higher	than	any	avirate).	This	can	make	maglevs	more	efficient	per	kilometer.	However,	at	high	cruising	speeds,	the	aerodynamic	drag	©	much	higher	than	the	lift-induced	drag.	Jets	take	advantage	of	low	air	density	at	high	altitudes	to	significantly	reduce	©	drag.	Thus,	despite	their	disadvantage	in	terms	of	lift-to-drag	speed,	they	can	travel	more	efficiently	at	high	speed	than
maglev	trains	operating	at	sea	level.[necessary	quote]	Routing:	Maglevs	offer	competitive	travel	times	for	distances	of	800	km	or	less.	In	addition	©	addition,	maglevs	can	easily	serve	endless	©	destinations.	Availability:	Maglevs	are	little	affected	by	the	meteorological	conditions	[citation	needed]	Travel	time:	the	Maglevs	do	not	face	the	extended	safety	protocols	faced	by	air	©	travelers,	neither	©	consumed	time	for	the	maximum,	or	for	the	queue	for	take-off	and	landing	[citation	needed]	Economy	This	article	needs	to	be	updated.	Please	help	update	this
article	to	reflect	recent	events	or	recently	available	information.	(January	2018)The	neutrality	of	this	section	is	©	contested.	Relevant	discussion	can	be	found	on	the	discussion	page.	Please	do	not	remove	this	message	until	©	the	conditions	to	do	so	are	gathered.	(January	2018)	(Learn	how	and	when	to	remove	this	template	message)	The	Shanghai	maglev	demonstration	line	cost	£1.2	billion	to	build	in	2004[89]	This	total	includes	capital	costs,	such	as	the	unblocking	of	the	right	of	way,	extensive	stake	driving,	on-site	guide	manufacturing,	in-situ	pier
construction	at	intervals	of	250m	(82ft),	installation	of	maintenance	and	power	of	vehicles,	various	switches,	two	stations,	operating	and	control	systems,	power	supply	system,	cables	and	and	operational	training.	The	Ridership	is	not	©	a	major	focus	of	this	line	of	demonstration,	since	the	Longyang	Road	station	lies	on	the	eastern	periphery	of	Shanghai.	Once	the	line	extended	to	the	South	Shanghai	train	station	and	Hongqiao	Airport	station,	which	may	not	happen	for	economic	reasons,	it	was	anticipated	that	the	ride	would	cover	it.	and	maintenance	costs	and
generate	significant	net	revenues.	[According	to	who?]	It	is	expected	that	the	extension	of	the	South	of	Shanghai	costs	approximately	$18	million	per	kilometer.	In	2006,	the	German	government	invested	$125	million	in	development	of	guidance	cost	reduction	that	produced	a	modular	all-concrete	project	that	is	faster	to	build	and	is	30%	less	expensive.	Other	new	construction	techniques	were	also	developed	that	put	maglev	at	parity	prices	with	new	high-speed	rail	construction.	[90]	The	U.S.	Federal	Railway	Administration,	in	a	2005	report	to	Congress,
estimated	the	cost	per	mile	between	$50	million	and	$100	million.	[91]	The	Maryland	Transit	Administration	(MTA)	Environmental	Impact	Statement	estimated	a	price	tag	at	$4.9	billion	for	construction,	and	$53	million	per	year	for	operations	of	its	project.	[92]	The	Chuo	Shinkansen	maglev	project	in	Japan	was	estimated	to	cost	approximately	$82	billion	to	build,	with	a	route	that	requires	long	tunnels.	A	Tokaido	maglev	route	replacing	the	current	Shinkansen	would	cost	1/10	the	cost,	as	no	new	tunnel	would	be	necessary,	but	the	issues	of	sound	pollution
made	it	unsustainable.	[Citation	required][neutrality	is	disputed]	Japanese	HSST	Linme	costs	approximately	US$100	million/km	to	build.	[93]	In	addition	to	offering	better	operating	and	maintenance	costs	on	other	transit	systems,	these	low-speed	loads	provide	ultra-high	levels	of	operational	reliability	and	introduce	little	noise[necessary	verification]	and	generate	zero	atmospheric	pollution	in	dense	urban	environments.	As	more	magnetic	load	systems	are	used,	experts	expect	construction	costs	to	fall,	employing	new	construction	methods	and	scale
economies.	[94]	Records	The	highest	maglev	speed	recorded	is	603Â	MENSE160km/h	(375Â	800mph,mph),	achieved	in	Japan	by	the	superconductive	JR	Central	L0maglev	on	21	April	2015,[95]	Ã28	Ã28	ME160km/h	(17ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	ÃÃÃÃÃÃÃ	ÃÃÃÃÃ	ÃÃÃÃ	ÃÃÃÃ	ÃÃÃÃÃÃ	ÃÃÃÃ	ÃÃÃÃÃ	ÃÃÃÃ	ÃÃÃÃÃ	ÃÃÃÃÃÃ	Ã	However,	the	operational	and	performance	differences	between	these	two	very	different	Wow.	©	much	bigger.	The	TGV	record	was	achieved	by	accelerating	a	slight	decline	of	72,4km,	requiring	13	minutes.	It	took	more	77,25km	for
the	TGV	to	stop,	requiring	a	total	149,65km	distance	for	the	test[96]	MLX01	record,	however,	was	reached	in	the	18,4km	(11,4am)	of	the	Yamanashi	test	track	from	distance	1/8[97]	No	commercial	maglev	or	wheel-rail	operation	was	actually	attempted	at	speeds	exceeding	500km/h	(310mph).	History	of	maglev	speed	records	This	section	needs	additional	citations	to	verify.	Please	help	improve	this	article	by	adding	quotes	to	faithful	sources.	The	material	not	provided	can	be	contested	and	removed.	(January	2018)	(Learn	how	and	when	to	remove	this	template
message)	List	of	speed	records	set	by	maglev	vehicles,	by	date,	:1971	Country	Year	Train	Speed	Notes	1971	West	Germany	Prinzipfah90is	a	mile/h	(5thmph)	1971	West	Germany	TR-02	(TSST)	164km/h	(102mph)	1972	Japan	ML100km/h	(37mph)	manne1973	West	Germany	TR04	250km/16o(16o)	mannemanneGermany	(TSST)	164km/h)	1972mph(102mph(102mph)	1972)	1973	West	Germany	1972	Japan	Japan	Japan	Japan	Japan	Japan	Japan	Japan	TR02525km/h
km/h(19191919191919191919191919191919191919191919191919191919191919191919191919191919191919191919191919191919191975	West	Germany	Komet	401km/h	(249mph)	by	steam	rocket	propulsion,	unmanned	1978	Japan	HSST-01308km/h	(191mph)	by	supporting	propulsion	rockets,	made	in	Nissan,	1978	Japan	HSST-02	110km/h	(68mph)	manned	1979-12	Japan	ML-500R	504km/h	(313mph)	(unmanned)	It	succeeds	in	operation	over	500km/h	for	the	first	time	in	the	world.	1979-12-21	Japan	ML-500R	517	km/h	(321mph)	(unmanned)	1987	West
Germany	TR-06	406km/h	(252mph)	(manned)	1987	Japan	MLU001	401km/h	(249mph)	(manned)	1988	West	Germany	TR-0416	3km/250h	(West	Manner)	(West	Guinness)	(1989)	2003	JapÃ£o	MLX01	581Ã	km/h	(361Ã	mph)	(manned/three-way	format).	Guinness	Authorization[98]	2015	JapÃ£o	L0	590Ã	km/h	(370Ã	mph)	(manned/seven-car	training)[99]	2015	JapÃ£o	L0	603Ã	km/h	(375Ã	mph)	(manned/seven-car	training)[95]	Systems	Operating	Systems	Shanghai	Maglev	(2003)	A	Maglev	train	leaving	Pudong	International	Airport	Main	article:	Shanghai	Maglev
Train	The	Shanghai	Maglev	Train,	also	©	known	as	Transrapid,	it	has	a	maximum	speed	of	430Ã	km/h	(270Ã	mph).	The©	the	most	rapid	and	commercially	successful	operational	Maglev	train,	designed	to	connect	Shanghai	Pudong	International	Airport	to	the	outskirts	of	downtown	Pudong,	Shanghai.	Covering	a	distance	of	30.5Km	(19.0Ami)	in	7	or	8	minutes[4]	In	January	2001,	the	Chinese	signed	an	agreement	with	Transrapid	for	the	construction	of	a	high-speed	EMS	maglev	line	to	connect	Pudong	International	Airport	to	the	Longyang	Road	subway	station
at	the	southeast	end	of	Shanghai.	This	demonstration	line	of	the	Shanghai	Maglev	Train,	or	Initial	Operating	Segment	(IOS),	has	been	in	commercial	operation	since	April	2004[100]	and	now	operates	115	daily	journeys	(against	110	in	2010)	that	cross	the	30km	between	the	two	stations	in	7	or	8	minutes,	reaching	a	maximum	speed	of	431Ã	km/h	(268Ã	mph)	and	a©	maximum	speed	of	2666	km/h	(165Ã	mph)[101]	On	November	12,	2003,	in	a	system	commissioning	test,	it	reached	501Ã	km/h	(311Ã	mph),	its	top-designed	cruising	speed.	Shanghai's	maglev	is	©
faster	than	Birmingham's	technology	and	comes	with	a	second-over	reliability	of	over	99.97%[102]	Plans	to	extend	the	line	up	to	©	South	Shanghai	Railway	station	and	Hongqiao	Airport	at	the	northwest	end	of	Shanghai	are	on	standby.	After	the	start-up	of	the	Shanghai-Hangzhou	passenger	railway	in	late	2010,	the	extension	of	the	maglev	has	become	redundant	and	can	be	cancelled.	Linimo	(Tobu	Line	JapÃ£o)	(2005)	Linimo	Train	approaches	Banpaku	Kinen	Koen,	towards	Fujigaoka	station	in	March	2005	Main	article:	Linimo	The	commercial	The	Urban
Maglev	system	started	2005's	maroon	operation	in	Aichi,	Japan.	The	Tobu	Kyuryo	line,	too	©	m	known	as	the	line	Linimo,	covers	nine	kilometers	(5,6	mi).	It	has	a	radius	of	at	least	75	m	(246	FT)	operation	and	a	minimum	6%gradient.	The	magnetically	levitated	linear	train	©	a	speed	not	exceeding	one	hundred	kilometres/	h	(62	mph).	More	than	ten	million	passengers	used	this	line	"Urban	Maglev"	in	their	first	three	months	of	operation.	©	Fast	enough	for	frequent	stops,	has	little	o	r	no	impact	on	noise	in	surrounding	communities,	can	navigate	the	short	rights
of	the	radius,	and	operates	during	inclement	time.	The	trains	were	designed	by	the	Chubu	HSST	Development	Corporation,	which	also	©	m	operates	a	test	track	in	Nagoya.	[103]	Daejeon	Expo	Maglev	(2008)	The	first	Maglev	test	trials	using	electromagnetic	suspension	©	Open	to	the	public	was	HML-03,	made	by	Hyundai	Heavy	Industries	for	Daejeon	Expo	in	1993	after	five	years	of	research	and	manufacture	of	two	prototypes,	HML-01	and	HML-02.	[104]	[105]	[106]	Government	research	on	urban	Maglev	using	electromagnetic	suspension	©	began	in	1994.
[106]	The	first	operational	urban	Maglev	was	UTM-02	in	Daejeon	from	April	21	of	2008	after	14-year	development	and	a	prototype;	UTM-01	The	train	is	©	executed	on	a	1-mile	(0,6	mi)	racetrack	between	the	Park	Expo	and	the	National	Science	Museum	[107]	[108],	which	was	shortened	with	the	redevelopment	of	the	Expo	Park.	The	track	ends	in	the	street	parallel	to	the	science	museum.	Meanwhile,	UTM-02	conducted	the	world's	first	Maglev	simulation.	[109]	[110]	However,	UTM-02	is	still	©	the	second	prototype	of	a	final	model.	The	final	UTM	model	of	the
Maglev	urban	Rotem,	UTM-03,	was	used	for	a	new	line	that	opened	in	2016	on	the	island	of	Yeongjong	of	Incheon,	connecting	Incheon	International	Airport	(see	below).	[111]	Incheon	Airport	Maglev	(2016)	Main	Article:	Incheon	Maglev	Airport	Incheon	Maglev	Airport	Incheon	Maglev	started	commercial	on	February	3,	2016.	[36]	was	developed	and	constructed	internally.	Compared	to	Linimo,	has	a	more	futuristic	design	thanks	to	be	lighter	with	construction	costs	cut	in	half.	Connect	Incheon	International	Airport	with	Yongyu	Station,	cutting	travel	time.
[113]	It	covers	a	distance	of	6.1	km.	Changsha	Maglev	(2016)	Changsha	Maglev	Train	arriving	at	Langli	Main	station	article:	Changsha	Maglev	The	provincial	government	of	Huna	launched	or	the	construction	of	a	maglev	line	between	Changsha	Huanghua	International	Airport	and	Changsha	South	Railway	Station,	covering	a	distance	of	18.50;160km.	Construction	began	in	May	2014	and	was	completed	by	the	©	end	of	2015.	[114][115]	Testing	began	on	26	December	2015	and	trial	operations	began	on	6	May	2016.	[116]	As	of	13	June	2018,	the	Changsha
maglev	covered	a	distance	of	1.7	million	km	and	carried	nearly	six	million	passengers.	A	second	generation	of	vehicles	with	a	maximum	speed	of	1600km/h	(99Ã	NAS160;mph)	was	produced.	[117]	In	July	2021,	the	new	model	went	into	service,	operating	at	a	top	speed	of	14000	000	minutes,	which	reduced	travel	time	by	three	minutes.	[118]	Beijing	S1	Line	(2017)	Main	article:	S1	line	(Beijing	Subway)	Beijing	built	China's	second	low-speed	maglev	line,	S1	Line,	Beijing	Subway,	using	technology	developed	by	the	National	University	of	Defense	Technology.	The
line	was	opened	on	30	December	2017.	The	line	operates	at	speeds	up	to	Ã©	100Ã	MEE160km/h.[119]	Maglevs	under	construction	Ch	Ã	:	Â«Shinkansen	Wing	(JapÃ£o)	main	article:	Chae,	Â«Ala	FloreÂ»	Shinkansen	The	ChAge	Â»,	«'ShinkansenÂ	Ria'	(bold	yellow	and	red	line)	and	the	T	ãRIA	Line	YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY	YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY	YY©YYYYYYYYY
YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY	YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY	Construction	started	in	2014,	commercial	operations	were	expected	to	start	by	2027.	[120]	The	2027	target	was	given	in	July	2020.	[121]	The	Chuo	Shinkansen	Linear	Project	aims	to	Tokyo	and	Osaka	through	Nagoya,	the	capital	of	Aichi,	in	approximately	one	hour,	less	than	half	the	journey	time	of	the	fastest	bullet	trains	linking	the	three	The	full	range	between	Tokyo	and	Osaka	was	originally	expected	to	be	completed	in	2045,	but	the	operator	is
now	aiming	for	2037.	[125]	The	type	of	train	in	the	L0	series©	is	undergoing	testing	by	the	Central	Japan	Railway	Company	(JR	Central)	for	possible	use	on	the	ChÃ¥	Â'Ã	Shinkansen	Line.	Set	a	world	speed	record	of	603	km/h	(375	mph)	on	April	21,	2015.	[95]	Trains	are	planned	to	run	at	a	maximum	speed	of	505	km/h	(314	mph),	[126]	offering	40-minute	travel	times	between	Tokyo	(Shinagawa	station)	and	Nagoya,	and	1	hour	to	7	minutes	between	Tokyo	and	Osaka	(Shin-	Station	of	Åsaka).	[127]	Fenghuang	Maglev	(China)	Main	article:	Fenghuang	Maglev
Fenghuang	Maglev	(Ã¡â¡	Â¡	Â°	Ã°	Ã£	Ã£Ã§Î1/4Â®)	Ã©	a	high-speed	Maglev	line	in	Fenghuang	County,	Xiangxi,	Hunan	Province,	China.	The	line	will	run	at	speeds	up	to	©	100	km	/	h.	The	first	phase	Ã©	9.12	km	with	4	stations	(and	2	more	reserved	stations).	The	first	phase	will	be	opened	in	2021	and	will	connect	to	Fenghuang	railway	station	in	Zhangjiajie	-	Jishou	-	Huaihua	High	Speed	Railway	with	Fenghuang	Folklore	Garden.	[128]	Qingyuan	Maglev	(China)	Main	article:	Qingyuan	Maglev	Qingyuan	Maglev	(Ã¦Â	̄	...	Ã	̈Â¿ÅÃ§	Â£Î1/4Â®	...	Â	̄Â	̄Â	̄Â	̄Ã§Â	̄
"Ã§ÂºÂ¿)	Ã©	a	line	of	Low	©	MÃ©dia	Maglev	in	Qingyuan,	Guangdong	Province,	China.	The	line	will	operate	at	speeds	up	to	©	100	km	/	h.	[129]	The	first	phase	Is	©	8.1	km	with	3	stations	(and	1	more	reserved	stations).	[129]	The	first	phase	will	open	in	October	2020	[130]	and	will	connect	to	Yinzhan	railway	station	in	Guangzhou	-	the	Qingyuan	Intercity	railway	with	the	Qingyuan	Chimelong	theme	park.	[131]	In	the	long	run,	the	line	will	be	38.5	km	.	[132]	AMT	Test	Track	-	PÃ³	Springs,	Georgia	(USA)	A	second	protÃ³type	system	in	PÃ³	Springs,	Georgia,
USA,	was	built	by	American	Maglev	Technology,	Inc.	The	Test	Range	Ã©	610	(2,000	pÃ©0)	long	Curve	of	168.6	m	(553	ft).	Vehicles	are	operated	up	to	60	km	©	h	(37	MPH),	below	the	proposed	operational	maximum	of	97	km/	h	(60	MPH).	A	June	revision	of	2013's	called	for	an	extensive	testing	programme	to	ensure	that	the	system	complies	with	various	regulatory	requirements,	including	the	American	Society	of	Civil	Engineers	(ASCE)	People	Crossing	Standard.	The	review	noted	that	the	test	track	is	©	too	short	to	assess	the	quality	of	the	vehicles	at	the
proposed	maximum	speeds[133]	FTA	UMTD	Program,	Usa	In	the	USA,	the	Urban	Maglev	Technology	Demonstration	program	of	the	Federal	Administration	of	Traffic	(FTA)	financed	the	design	of	various	projects	to	demonstrate	low-speed	urban	maglev.	Evaluated	HSST	for	the	Maryland	Department	of	Transportation	and	maglev	technology	for	the	Colorado	Department	of	Transportation.	The	FTA©	also	funded	general	atomics	work	at	the	University	of	California,	Pennsylvania	to	evaluate	the	MagneMotion	M3	and	maglev2000	of	the	Florida	superconducting
EDS	system.	Other	U.S.	urban	maglev	demonstration	projects	are	levx	in	Washington	State	and	Massachusetts-based	Magplane.	San	Diego,	California	USA	General	Atomics	has	a	120-mile	(390ft)	test	installation	in	San	Diego,	which	is	©	used	to	test	the	Union	Pacific	cargo	©	of	50	miles	(500	ft)	in	Los	Angeles.	The	technology	is	©	"passive"	(or	"permanent"),	using	permanent	mans	in	a	Halbach	matrix	for	elevation	and	not	requiring	electro-products	for	levitation	or	propulsion.	They	are	also	considering	©	technology	for	high-speed	passenger	services[134]
SCMaglev,	Yamanashi	Japan	Main	article:	SCMaglev	Japan	has	a	demonstration	line	in	Yamanashi	Prefecture	where	the	SCMaglev	sÃ©rie	L0	Shinkansen	test	train	has	reached	603Ãkm/h	(375Ã	mph),	faster	than	any	wheeled	train	[95]	The	demonstration	line	will	pass	to	be	part	of	the	ChÃ	"Ã	Shinkansen	that	connects	TÃ³quio	and	Nagoya	which	is	currently	under	construction.	These	trains	use	allowing	for	greater	slack,	and	electromagnetic	suspension	of	the	repulsive/attractive	type	(EDS)[65][135]	In	comparison,	Transrapid	uses	electro-and
electromagnetic©	suspens	(EMS).	[136][137]	On	15	November	2014,	the	Central	Japan	Railway	Company	conducted	eight	days	of	testing	for	the	experimental	Shinkansen	maglev	train	on	its	test	track	in	yamanashi	province.	One	hundred	passengers	covered	a	route	of	42.8Ã	(26.6ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	150km/h)	between	the	cities	of	Uenohara
and	Fuefuki,	reaching	speeds	of	up	to	©	50000ÃÃÃÃÃÃÃ	ÃÃÃ	ÃÃÃ	Gl	gli,	Germany	and	Chengdu,	China	Transport	System	B	ÃÂ©	gl	gl,	a	division	of	german	construction	company	Max	BÃÂ©	gl	gli,	built	a	test	track	in	Sengenthal,	Bavaria,	Germany.	On	the	lookout,	Ã©	more	like	the	German	M-Bahn	than	the	Transrapid	system.	[139]	The	vehicle	tested	on	the	©	patented	in	the	U.S.	by	Max	B	©NGL.	[140]	The	company	is	also	©	a	joint	enterprise	with	a	Chinese	company.	A	3.5	00th	demonstration	line	was	built	near	Chengdu,	China	and	two	vehicles	were
transported	there	in	June,	2000.	[141]	In	April	2021,	a	vehicle	on	the	Chinese	test	track	reached	a	maximum	speed	of	1699	900mph©	160km/h	(105Ã	Baa160mph).	Southwest	Jiaotong	University,	China	On	31	December	2000,	the	first	high	temperature	manned	maglev	has	been	successfully	tested	at	Southwest	Jiaotong	University,	Chengdu,	China.	This	system	is	based	on	the	principle	that	high	temperature	bulk	superconductors	can	be	stabilized	stabilized	above	or	below	a	permanent	man.	The	load	was	more	than	530Ã	Josep	160;	kg
(1,170ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	[143][144][145]	Jiading	Campus	of	Tongji	University,	China	The	1.5Ã	Grove160km	(0.93Ã	Embassy	160mi)	maglev	test	track	has	been	running	since	2006	at	Jiading	Campus	of	Tongji	University,	northwest	of	Shanghai.	The	track	uses	the
same	design	as	the	operator	Shanghai	Maglev.	The	maximum	speed	©	restricted	to	120ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ	(75Ã-Ã-150;	mph)	due	to	the	length	of	the	track	and	its	topology.	Main	article	on	the	proposed	maglev	systems:	List	of	maglev	train	proposals	Many	maglev	systems©	have	been	proposed	in	Northern	Africa,	Asia	and	Europe.	[146]	Many	are	the	initial	stages	of	planning	or	have	been	explicitly	rejected.	Australia	Sydney-Illawarra	A	maglev	route	has	been
proposed	between	Sydney	and	Wollongong.[147]	The	proposal	came	to	prominence	in	the	mid©190s.	The	Sydney-Wollongong	Traveller's	Corridor	is	©'s	largest	in	Australia,	with	more	than	20,000	people	travelling	every	day.	Current	trains	use	the	Illawarra	line,	between	the	cliff	face	of	the	Illawarra	escarpment	and	the	Pacific	Ocean,	with	journey	times	of	about	2	hours.	The	proposal	would	reduce	travel	times	to	20	minutes.	Melbourne	The	Melbourne	maglev	proposal	connecting	the	City	of	Geelong	through	the	suburban©	growth	corridors	of	the
Metropolitan	Melbourne,	Tullamarine	and	Avalon	domÃ©sticos	at	and	international	terminals	in	less	than	20	min.	and	in	to	Frankston,	Victoria,	in	less	than	30	min.	In	late	2008,	a	proposal	was	submitted	to	the	Government	of	Victoria	to	build	a	privately	funded	and	operated	maglev	line	to	meet	the	Greater	Melbourne	metropolitan	area	in	response	to	the	Eddington	Transport	Report	which	did	not	investigate	above-ground	transport	options.	[149]	The	maglev	would	serve	a	population	of	more	than	4	million	inhabitants	and	the	proposal	was	cost	by	8	billion
dollars.	However,	despite	the	congestion	of	roads	and	the	greater	per	capita	rodoviãviãrio	space	of	Australia,	the	government	rejected	the	proposal	in	favor	of	expanding	roads,	including	an	8.5	billion	dollar	road,	the	$6	billion	extension	of	Eastlink	to	the	Western	Ring	Road	and	a	$700	million	Frankston	Bypass.	Canada	Toronto	Zoo:	Edmonton-based	Magnovate	proposed	a	new	travel	and	transportation	system	at	toronto's	Zoological	Garden,	which	was	closed	after	two	serious	accidents	in	1994.	The	Zoo	board	unanimously	approved	the	proposal	on	November
29,	2018.	The	company	will	build	and	operate	the	$25	million	system	on	the	old	Domain	Ride	route	(known	locally	as	the	Monorail,	although	not	considered	one)	to	cost	to	the	zoo	and	operate	it	for	15	years,	years,	Profits	with	the	zoologic	garden.	The	ride	will	serve	a	unidirectional	loop	around	the	zooloid	gardens,	serving	five	stations	and	probably	replacing	the	current	Zoomobile	tourist	element	service.	Planned	to	be	operational	at	the	latest	in	2022,	this	will	become	the	first	commercially	operational	maglev	system	in	the	North	America,	if	it	is	approved
[150]	China	Beijing	¢	Line	of	Guangzhou	a	test	line	Maglev	calling	Xianning	in	the	province	of	Hubei	and	Changsha	in	Hunan	Province	will	begin	construction	in	2020.	In	2021,	the	Government	of	Guangdong	proposed	a	maglev	line	between	Hong	Kong	and	Guangzhou	via	Shenzhen	and	more	©	Beijing	[153]	[153]	Other	proposed	lines	for	Shanghai	Ã	¢	Hangzhou	China	planned	extend	the	current	Maglev	train	from	Shanghai,	[155]	initially	for	about	35ã,	km	(22ã,	MI)	to	Shanghai	airport	Hongqiao	and	then	200ã,	km	(120ã,	mi)	to	the	city	of	Hangzhou	(maglev
train	from	Shanghai-Hangzhou).	If	you	have	built,	this	would	be	the	first	railway	line	of	Maglev	inter-cities	in	commercial	service.	The	project	was	controversial	and	repeatedly	postponed.	In	May	2007,	the	project	was	suspended	by	employees,	allegedly	due	to	public	concerns	about	the	system	radiations	[156]	in	January	and	February	2008	hundreds	of	residents	demonstrated	in	the	center	of	Shanghai	that	traced	From	the	line	approached	too	much	of	its	houses,	quoting	worries	with	diseases	due	to	the	exposure	to	the	strong	magnetic	field,	noise,	pollution	and
devaluation	of	the	lines	closed	[157	]	[158]	The	final	approval	to	build	the	line	was	granted	on	August	18,	2008.	Originally	scheduled	to	be	ready	until	EXPO	2010,	[159]	plans	required	their	conclusion	until	2014.	The	Municipal	Government	of	Shanghai	considered	Multiple	Options,	including	the	construction	of	the	underground	line	to	calm	the	fears	of	the	public.	This	relation	stated	that	the	final	decision	had	to	be	approved	by	the	National	Commission	of	e	Reforma[160]	In	2007,	the	municipality	of	Shanghai	ShanghaiI	was	considering	building	a	factory	in	the
Nanhui	district	to	produce	low-speed	maglev	trains	for	urban	use[161]	Shanghai	to	Beijing	A	proposed	line	would	have	connected	Shanghai	to	Beijing,	within	a	distance	of	one.300km,	No	project	had	been	revealed	from	2014[163]	Germany	On	September	25th	of	2007,	Bavaria	announced	a	high-speed	train	service	from	Munich	to	its	airport.	Did	the	Bavarian	government	sign	contracts	with	Deutsche	Bahn	and	Transrapid	with	Siemens	and	ThyssenKrupp	for	the	project?	One,85	thousand	million?	[164]	2008's	27th	Maron	Minister,	the	German	Transport
Minister,	announced	that	the	project	had	been	cancelled	due	to	increased	costs	associated	with	the	construction	of	the	track.	A	new	estimate	puts	the	project	between	three,2a,4	billion	million	million	million[165]	Hong	Kong	in	March	2021	a	government	official	said	Hong	Kong	would	be	included	in	a	planned	maglev	network	across	China,	planned	to	operate	600km/h	(370mph)	and	start	opening	up	at	the	beginning	of	Hong	Kong	©	2030[166]	Hong	Kong	is	already	connected	to	the	Chinese	high-speed	rail	network	by	the	Hong	Kong	Express	Railway	League,
which	opened	on	Sunday,	23rd	September	of	2018.	India	Mumbai's	DelhiA	project	was	presented	to	the	then	Indian	Railway	Minister	(Mamata	Banerjee)	by	an	American	company	to	link	Mumbai	and	Delhi.	Prime	Minister	Manmohan	Singh	said	that	if	the	line	project	were	successful,	the	Indian	government	would	build	lines	between	other	cities	and	also	©	Between	Central	Mumbai	and	the	International	Airport	of	Chhatrapati	Shivaji[167]Mumbai	is	Nagpur	o	State	of	Maharashtra	has	approved	a	feasibility	study	for	a	maglev	train	between	Mumbai	and	Nagpur,
about	1.000km	away[168]Chennai	Bangalore	MysoreA	elaboration	and	presentation,	at	©	December	2012,	from	a	detailed	report	for	a	line	of	connection	from	Chennai	to	Mysore	via	Bangalore,	at	a	cost	of	26	million	per	kilometer,	reaching	speeds	of	350Ã	km/h[169]	ItÃ¡lia	A	first	proposal	was	formalized	in	April	2008	in	Brescia	by	journalist	Andrew	Spannaus	Spannaus	recommended	a	high-speed	connection	between	Malpensa	airport	and	the	cities	of	MilÃ£o,	Bergamo	and	Brescia[170]	In	March	2011,	Nicola	Oliva	proposed	a	maglev	connection	between	Pisa
airport	and	the	cities	of	Prato	and	Florenã§a	(Santa	Maria	Novella	railway	station	and	Florenhã§a	airport)[171][172]	Travel	time	would	be	reduced	by	one	hour	15	minutes	to	about	20	minutes[173]	The	second	part	of	the	line	would	be	a	link	to	Livorno,	to	integrate	maritime,	air	©	and	terrestrial	transportation	systems.[174][175]	In	May	2009,	Iran	and	a	German	company	signed	a	maglev	use	agreement	to	link	TeerÃ£o	and	Mashhad.	The	agreement	was	signed	at	the	site	of	the	Mashhad	International	Fair	between	the	Iranian	Ministry	©	Transport	and	the
German	company.	The	900Km	(560A	mi)	line	could	possibly	reduce	the	travel	time	between	TeerÃ£o	and	Mashhad	to	about	2.5	hours	[citation	needed]	Schlegel	munich	consultant	engineers	said	they	had	signed	the	contract	with	the	Iranian	Ministry	©	Transport	and	the	governor	of	Mashad.	"We	have	been	commanded	to	lead	a	Joint	Number	of	People	in	this	project,"	a	spokesman	said.	"We	are	in	a	preparatory	phase"	The	project	could	be	worth	between	Ã¢10Ã	billion	and	Ã¢12Ã¢billion,	said	schlegel	spokesman[176]	Malaysia/Singapore	The	Consortium,	led
by	EMU	Group	Bhd	and	ARA	Group,	proposed	maglev	technology	to	connect	Malaysian	cities	to	Singapore.	The	idea	was	first	suggested	by	the	YTL	Group.	It	was	said	that	his	technological	partner	was	Siemens.	High	costs	sank	the	proposal.	The	concept	of	a	high-speed	ferroviable	connection	from	Kuala	Lumpur	to	Singapore	has	resurfaced.	It	was	cited	as	a	proposed	"high	impact"	project	in	the	Economic	Transformation	Program	(ETP)	that	was	unveiled	in	2010[177]	Approval	was	given	for	the	Kuala	Lumpur	High-Speed	Railway	Project,	but	not	using	maglev



technology	[citation	needed]	The	Cebu	project	Philtram	of	the	Philippines	will	initially	be	built	as	a	monocarrile	system.	In	the	future,	it	will	be	to	a	patented	maglev	technology	called	The	Magnetic	Levitation	Train©	of	Lenz's	Spin-Induced	Law.[178]	SwissRapide:	SwissRapide	AG,	together	with	the	SwissRapide	Consortium,	was	planning	and	developing	the	first	maglev	monorail	system	for	intercity	traffic	between	the	main	cities	of	the	country.	SwissRapide	should	be	financed	by	private	investors.	In	the	long	run,	the	SwissRapide	Express	was	connecting	the
major	cities	north	of	the	Alps	between	Geneva	and	St.	Gallen,	including	Lucerne	and	Basel.	The	first	projects	were	Bern	to	Zurich,	Lausanne	to	Geneva,	as	well	as	Zurich	â	Winterthur.	The	first	line	(Lausanne	â	Geneva	or	Zurich	â	Winterthur)	could	enter	into	service	in	early	2020.[179][180]	Swissmetro:	A	previous	project,	Swissmetro	AG	predicted	a	partially	evacuated	subterrÃ¢neo	maglev	(a	vactrain).	As	with	SwissRapide,	Swissmetro	has	imagined	connecting	the	main	cities	of	SuÃ§a	with	each	other.	In	2011,	Swissmetro	AG	was	dissolved	and	the
organization's	IPRs	were	passed	on	to	the	EPFL	in	Lausanne.	[181]	United	Kingdom	See	main	article:	United	Kingdom	Ultraspeed	London	â	Glasgow:	A	line[182]	was	proposed	in	the	UK	from	London	to	Glasgow	with	various	route	options	through©	the	Midlands,	North	West	and	North	East	of	England.	It	was	reported	that	he	was	under	favor	by	the	government.	[183]	The	approach	was	rejected	in	the	Government	White	Paper	providing	a	sustainable	railway	published	on	July	24,	2007.	[184]	Another	high-speed	link	was	planned	between	Glasgow	and
Edinburgh,	but	the	technology	remained	uneasy.	[185][186][187]	United	States	Washington,	D.C.	to	New	York:	Using	Maglev	technology	(SCMAGLEV)	developed	by	the	Central	Japan	Railway	Company,	Northeast	Maglev	would	connect	major	metropolitan	centers	and	airports	in	the	Northeast	that	travel	more	than	480	kilometers	per	hour	(300	miles	per	hour),[188]	with	a	one-hour	service	goal	between	Washington,	Washington,	D.C.	and	New	York	[189]	The	Federal	Railroad	and	Maryland	Department	of	Transportation	are	currently	preparing	an
Environmental	Impact	Statement	(EIS)	to	assess	the	potential	impacts	of	building	and	operating	the	first	leg	of	the	system	between	Washington,	DC	and	Baltimore,	Maryland	with	an	intermediate	stop	at	BWI	Airport.	[190]	Union	Pacific	freight	carrier:	plans	are	underway	by	the	American	rail	operator	Union	Pacific	to	build	a	shuttle	©	are	containers	between	the	ports	of	Los	Angeles	and	Long	Beach,	with	the	ease	of	intermodal	transfer	of	UP	containers.	The	system	would	be	based	on	"passive"	technology,	especially	adapted	to	the	transfer	of	goods	since	they
are	not	©	It	needed	power	on	board.	The	vehicle	©	a	chassis	that	slides	to	its	destination.	The	system	is	being	designed	by	General	Atomics.	High-speed	maglev	lines	between	major	cities	in	southern	Calif	o	rnia	and	Las	Vegas	are	being	studied	through	©	The	Maglev	Interstate	Project	of	California	and	Nevada.	[191]	This	plan	was	originally	proposed	as	part	of	an	expansion	plan	I-5	or	I-15,	but	the	federal	government	decided	that	it	should	be	separated	from	public	interstate	projects.	Following	the	decision,	private	Nevada	groups	proposed	a	line	running	from
Las	Vegas	to	Los	Angeles	with	stops	in	Primm,	Nevada;	Baker,	California;	and	other	points	throughout	San	Bernardino	County	in	Los	Angeles.	Policies	expressed	concern	that	a	high-speed	railway	line	outside	the	state	would	carry	out	out	out	out	out	state	spending	along	with	travellers.	The	Pension	Project:	The	corridor	of	the	Maglev	High-Speed	Pension	Project	extends	from	Pittsburgh	International	Airport	to	Pittsburgh	©	Greensburg,	with	intermediate	stops	in	downtown	Pittsburgh	and	Monroeville.	This	initial	project	was	claimed	to	serve	approximately
two.4	million	people	in	the	metropolitan	area	of	Pittsburgh.	Baltimore's	proposal	competed	with	the	Pittsburgh	offer	for	a	90-dollar	bill.	federal	grant.	San	Diego-Imperial	County	Airport:	In	2006,	San	Diego	commissioned	a	study	for	a	maglev	line	for	a	one	Airport	located	in	Imperial	County.	SANDAG	claimed	that	the	concept	would	be	a	"terminal	[sic]	airport,	allowing	passengers	to	check	in	at	a	terminal	in	San	Diego	("Satan	terminals"	©	lite"),	take	the	train	to	the	airport	and	board	directly	on	the	plane.	©	In	addition,	the	train	would	have	the	potential	to
transport	goods.	Further	studies	were	requested	although	no	funding	[193]	Orlando	International	Airport	was	agreed	to	the	Orange	County	Convention	Center:	In	December	2012,	The	Florida	Department	of	Transportation	gave	conditional	approval	to	an	American	Maglev	proposal	for	the	construction	of	a	private	line	of	14,9am	(24km),	five	stations	of	Orlando	International	Airport	to	the	Orange	County	Convention	Center.	The	department	requested	an	evaluation	so	©	It	said	that	there	would	be	a	request	for	tenders	issued	to	reveal	any	competing	plans.	The
route	requires	the	use	of	a	public	transit	right[194]	If	the	first	phase	were	to	succeed	the	American	Maglev	it	would	propose	two	other	phases	(from	4,9	and	19,4are	mi	um	[7,9	and	31,2km])	to	transport	the	line	to	the	nearest	©	Walt	Disney	World	[195]	San	Juan	Crafts:	A	maglev	project	was	proposed	for	16,7am	(26,9km)	linking	the	Urban	Train	Cupey	Station	in	San	Juan	with	two	proposed	stations	in	the	city	of	Cagua,	south	of	San	Juan.	The	maglev	line	would	run	along	the	PR-52	Highway,	connecting	both	cities.	According	to	the	American	project	Maglev,
the	cost	would	be	approximately	380	million	dollars[196][197][198]	Incidents	Two	incidents	involved	fires.	A	Japanese	test	train	in	Miyazaki,	MLU002,	was	completely	consumed	by	a	fire	in	1991[199]	The	11th	August	of	2006,	a	fire	broke	out	in	the	Shanghai	Transrapid	Commercial	shortly	after	arriving	at	the	Longyang	terminal.	People	were	evacuated	without	incident	before	the	vehicle	was	moved	about	a	mile	to	prevent	smoke	from	filling	the	station.	from	NAMTI	visited	SMT	maintenance	facilities	in	November	2010	and	found	out	that	the	cause	of	the	fire
was	"escape	so	far".	©	As	a	result,	SMT	has	secured	a	new	supplier	of	batteries,	batteries,	batteries,	batteries,	and	even	New	temperature	and	insulator	sensors	and	redesigned	the	trays.	[Quote	Needs]	In	22.	In	September,	a	Transrapid	train	collided	with	a	maintenance	vehicle	in	a	Lathen	advertising	test	(Lower	Saxony/	Northwest	Germany).	Twenty-three	people	were	killed	and	ten	were	injured.	These	were	the	first	victims	of	the	maglev	accident.	The	accident	was	caused	by	human	error.	Fees	were	charged	to	three	Transrapid	employees	after	a	one-year
investigation.	[202]	Security	becomes	increasingly	concerned	with	high-speed	public	transport	due	to	force	of	impact	potentially	large	and	the	number	of	victims.	In	the	case	of	maglev	trains,	an	incident	may	result	from	human	error,	including	energy	loss,	or	factors	outside	human	control,	such	as	ground	motion,	for	example,	caused	by	an	earthquake.	See	also	©	m	Bombardier	Advanced	Rapid	Transit	terrified	three-way	systems	that	use	linear	induction	engines	Electromagnetic	suspension	engines	©	The	Hyperloop	Land	Effect	Landing	Speed	Record	for
ferrous	vehicles	Launch	Route	would	be	a	maglev	system	for	launch	in	orbit	or	exhaust	speed	Mass	conductor	Nagahori	Tsurumi-ryokuchi	Line	Oleg	Tozoni	worked	in	publishing	a	maglev	system	Energy	Spokesperson	Transfer	Notes	Zehden	describes	a	geometry	in	which	the	linear	engine	©	used	below	a	beam	of	a	vehicle,	giving	partial	levitation	of	the	vehicle.	These	patents	were	subsequently	cited	by	electromagnet	apparatus	©	that	generated	a	magnificent	field	©	Slider	by	Jean	Candelas	(U.S.	Patent	4131813),	air	cushion	supported,	omnidirectionally
flexable,	magnetic	field	propulsion	device	©	c	used	by	Harry	A.	Mackie	(U	S	patent	3357511)	and	two-faced	linear	induction	engine	especially	for	vehicles	suspended	by	Schwarzer	et	al.	(U	S	Patent	3820472)	GR44302	(1938),	GR7032	(1941)).	It	is	what	happens	to	the	Moscow	Monorail	and	the	only	monorail	train	with	linear	engine	not	maglev	in	operation	References	^	k.c.coates.	"High	Speed	​​Train	in	the	UK"	(PDF).	High	Speed	​​Train	in	the	UK.	Filed	from	the	original	(PDF)	on	19	September	2011.	Recovered	13	December	2012.	"Will	the	Maglev	ever	become
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