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Conclusions	from	this	presentaFon:	
	
1)  H2	and	FC	markets	are	growing	fast	and	have	the	

potenFal	to	represent	a	large	porFon	of	our	
economy	

2)  Governments	are	expanding	their	focus	beyond	R&D	
to	enable	accelerated	technology	adopFon	in	the	
marketplace	

Overview	
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NaFonal	PerspecFve	
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#

	–	President	Barack	Obama	
Jan.	28,	2014	
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¥! Z+*.G)/+,*T/.#DG#+(G)/.GD5=(#0/+#
66%	/0#$%&%#)(,+/=(C-#CG*1(##

¥! 27%	/0#<L<#(-DGGD/.G#

¥! W.P"/*E#4(BD?=(G#+(G)/.GD5=(#0/+#
85%	/0#,+*.G)/+,*T/.#)(,+/=(C-#
CG*1(#

¥! 16.0M#['\G##G/=E#D.#97:]%	
¥! 240	million	=D1B,PEC,2#4(BD?=(G#/.#,B(#

+/*E#D.#,B(#$%&#

¥! 10-15	years	0/+#*..C*=#G*=(G#)(.(,+*T/.	
¥! 10-15	years	,/#,C+.#/4(+#^((,#

70)$)!)%8&%932&*!$30&0:%35!$&$+8,!2&'!$&;%+0&:$&*2.!+%)-)!*0!<4=4!!!

UB/,/G#?/C+,(G2#/0##&)?%#_/+E*.#LC(`=8#$%&%#S+-2a#$%&%#!.4D+/.-(.,*=#U+/,(?T/.#S1(.?2a#*.E#b%#&,CED.1(+8#3S&S##

Oil	Dependency	is	Dominated	by	Vehicles		

>*!*2-$)!'$32'$)!01!)()*2%&$'!$?0+*!*0!*(+&!0;$+!*#$!@$$*!
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PEV	Sales	are	Growing	

A%)%&8!12)*$+!*#2&!BCD!)2.$)!%&!)2:$!E:$!/$+%0'!2F$+!+$.$2)$!!
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Fuel	Cells	-	Steady	Market	Growth	

"0,0*2!

!"#$%&'()*+,-*./(0(12/&%34>$2B	in	revenues	
>180	MW	fuel	
cells	shipped	

¥! Consistent	~30%	annual	growth	since	2010	
$14B	–	$31B/yr		for	staFonary	power	
$11B	/yr		for	portable	power		
$18B	–	$97B/yr	for		transportaFon	

Market	Report	Just	
Published!		

Fuel	Cell	Systems	Shipped	Worldwide	by	
ApplicaFon	

Available	at:	B`)cdd(.(+12%1/4d((+(d
0C(=?(==GdE/I.=/*EGd97:]P0C(=P?(==P
,(?B./=/1D(GP-*+H(,P+()/+,#

In	2014…	

¥! Global	Market	
PotenFal	in		
10-	20	year		
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DOE	AcFviFes	Span	from	R&D	to	Deployment	

DemonstraFon	 Deployment		Research	&	Development	
Forklijs,	back-up	power,	
airport	cargo	trucks,	parcel	
delivery	vans,	marine	
APUs,	buses,	mobile	
lighFng,	refuse	trucks	

Fuel	Cell	System	Cost*	

1.	 2.		 3.	

$124/kW	in	2006	

$55/kW	in	2014*																											
at	high	volume	

*$280/kW	low	volume	

Cost	ReducFons	

¥!80%	for	electrolyzers	

¥!50%	for	fuel	cell	systems	

¥!5x	less	plaFnum	

¥!>	2x	increase	in	durability		

LIFT 
TRUCKS 

LIFT 
TRUCKS 

BU POWER 

~1,600	
units	

>13,500	
units	

WITH	DOE	
FUNDING	
eRW&Z#&LS"!#

'!U[Wfb!3Z&g#

W/O	DOE	
FUNDING	
eS''JZJW3S[#
U$"RLS&!&g#

>8X		
*EEDT/.*=#
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>215	FCEVs,	30	staFons,	
5.7M	miles	traveled	

World’s	first	tri-gen	staFon		
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Early	Market	AcFviFes	
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ü!Fuel	cell	cost	reducFon	

ü!Robust	supply	base	

ü!Emerging	infrastructure	

ü!Customer	acceptance	

Early	Markets	enable:	

Early	Markets	ApplicaFons	Recently	Deployed	in	the	U.S.	

Fuel	Cell	Tow	Trucks	 Fuel	Cell	Bus	Fleets	 Backup	Power	Forklijs		
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Government as “catalyst” for market 
success of emerging technologies. 
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Back	Up	Power	Fuel	Cells	Deployments-	Example	

G5HIJ!0(*!01!G5HJK!)(33$))1(.!1($.!3$..!)*2+*)!10+!L23-M(/!/06$+!

		
	

1,000	
Power	disrupFons		

23	states	

800	
for	back	up	power	

during	

d e p l o y e d 	

Fuel	Cells	

at	cell	phone		
towers	
providing#

electricity#

sites		
##

'C+D.1#
Hurricane		
Sandy	
,B(#=*+1(G,#S,=*.T?#BC++D?*.(#/.#+(?/+E#

/)(+*,(E#
providing		power#
for	over	100	hours		

5#
*G#4*=DE*,(E#52#3"![#

=0(+3$N!OHydrogen	Fuel	Cell	Performance	as	TelecommunicaDons	Backup	Power	in	the	United	States”	NREL/
TP-5400-60730	
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¥! Z/#E(-/.G,+*,(#=/I(+#?*+5/.#
(-DGGD/.G#ID,B#*#0C(=#?(==#G/=CT/.#D.#
*D+)/+,G#

Purpose	

Partners	

GSE	Truck	SpecificaFons	
ü! 87,600	fleet	hours#EC+D.1#,I/#2(*+G#

ü! Z/ID.1#R*)*?D,2#h#$)#,/	40,000	lbs.#
ü! 20	kW	fuel	cell#)/I(+#i#Q7\ #

ü! L9#&,/+*1(#?*)*?D,2#h#$)#,/	3.75	kg	L9#*,#
6;7P5*+#

175,200	diesel	gallons	saved#

1,717	MT	CO2	GHG	saved#

Diesel	Use	&	GHG	Emissions						
Impact	PotenFal	#
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World	Record	Set	by	Fuel	Cell	Electric	Bus	

W)(+*,(E#0/+#
-/+(#,B*.#
19,500	B/C+G##

<=!B,L+%'MPQ!"+2&)%*!R($.!Q$..!C.$3*+%3!S()!

SR#Z"S3&JZ#FLEET	 SR#Z"S3&JZ#BUS	

R($.!Q$..!C&8%&$!T$:0&)*+2*$'!A$.%2L%.%*,!10+!"+2&)%*!S()!R.$$*!

AD,B#
ZERO#
failure#

!j?((ED.1#
18,000#
97:O#,*+1(,#

B/C+G##
'W!FG#

145,000	

W)(+*,(E#0/+#
-/+(#,B*.#

L/C+Gk#

FTA	Funding	and	CollaboraDon	with	DOE-	NREL	Data	collecDon	

U>&3.('$)!#0(+)!0/$+2*$'!L,!RQ!)*23-)!%&!/+0*0*,/$!L()$)!
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H2	for	Energy	Storage	

B,'+08$&!:2,!L$!/+0'(3$'!1+0:!2!;2+%$*,!01!+$&$62L.$!+$)0(+3$)5!2&'!#,'+08$&M
L2)$'!$&$+8,!)*0+28$!!30(.'!/+0;%'$!;2.($!*0!:2&,!2//.%32E0&)!2&'!:2+-$*)4!!
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Internal	CombusFon,	

Steam	Turbine	
	

Hydrogen	
Storage	

Oxygen	
Storage	

Electrolyzer	
	

Ramp–up	&		
Ramp-down	
capability	for		

Grid	stabilizaFon	
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Fuel	

FerFlizer	
NH3	

Emergency	
BuP	FC	

Value	Added	
ApplicaFons	

Wind	

Solar	

Geothermal	

Natural	Gas	
Infrastructure	

Source:	www.hydrogen.energy.gov/pdfs/review12/mt008_ewan_2012_o.pdf	
Hawaii	Natural	Energy	InsFtute	Mitch	Ewan,	GE	Transient	PSLFTM	#
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FCEVs	are	on	U.S.	Roads	Now!	

VCW)!L+%&8%&8!1($.!3$..)!;$#%3.$)!*0!)#06+00:)!2&'!'+%;$62,)!

Now	Leasing…	

In	Auto	Shows…	

Toyota	Mirai	FCV	/	Hyundai	Tucson	FCV	

Currently	available	for	commercial	
sale	/	lease	in	California	

"0,0*2! W%+2%!R($.!Q$..!D$#%3.$!

B,(&'2%!"(3)0&!R($.!Q$..!=<D!

B0&'2!R($.!Q$..!C.$3*+%3!D$#%3.$!!
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Where	does	H2	Infrastructure	stand?	

XC!)*2*$)5!Q2.%10+&%2!2&'!B262%%!#2;$!BY!%&1+2)*+(3*(+$!$?0+*)!(&'$+62,!

NaFonwide	 States	
¥! CA-#100	staFons,	~$100M	

)=*..(E#,B+/C1B#9796#

¥! 8	State	MOU-	3.3M	ZEVs	52#979;#

¥! Northeast	states,	Hawaii	

H2	staFons	in	CA	(source:	CAFCP)	

¥! 1600	mi.	/0#L9#)D)(=D.(#

¥! >9M	-(,+D?#,/.G#)+/EC?(Ed2+##

¥! l 50	staFons	el:7#)C5=D?g#

Centralized	H2	ProducFon	FaciliFes	(source:	NREL)	
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11/30/15	

Partnerships	



Fuel Cell Technologies Office |	19	
H2USA:	Public-Private	Partnership		

W0+$!*#2&!JZ!/2+*&$+)!60+-%&8!*062+')!2'0/E0&!01!RQCD)!2&'!BY!

Market	Support	&	
AcceleraFon	

Financing	
Infrastructure	

LocaFons	
Roadmap	

Hydrogen	
Fueling	StaFon	

H2	

Partners	 Mission	
Z/# *EE+(GG# BC+E=(G# ,/#establishing	
hydrogen	 fueling	 infrastructure8#
(.*5=D.1# ,B(#large	 scale	 adopFon	 of	
fuel	cell	electric	vehicles#

Structure	
4	Working	Groups	?//+ED.*,(E#52#,B(#
OperaFons#&,((+D.1#R/--D`((#More	than	45	Partners	in	2015	

Working	Groups	addressing	H2	Infrastructure	Challenges:		



Fuel Cell Technologies Office |	20	

InternaFonal	Partnership	
for	Hydrogen	and	Fuel	
Cells	in	the	Economy	

InternaFonal	Partnerships!

¥! RepresentaFves	from	17	member	
countries	&	the	European	Commission	

¥! Facilitates	internaFonal	collaboraFon	and	
a	forum	for	advancing	policies	educaFon	

¥! Recent	AcFviFes	(thru	RCS	WG):	
¥! [*C.?B(E#D.,(+.*T/.*=#+/C.E#+/5D.#

,(GT.1#/0#Z2)(#J\#,*.HG	

¥! ImplemenFng	Agreements	
¥! SE4*.?(E#>C(=#R(==G#J-)=(-(.T.1#

S1+((-(.,c##:6#-(-5(+#?/C.,+D(G#
?C++(.,=2#D-)=(-(.T.1#G(4(.#
*..(j(G#

¥! L2E+/1(.#J-)=(-(.T.1#S1+((-(.,c##
:Q#-(-5(+#?/C.,+D(G8#)=CG#,B(#
!C+/)(*.#R/--DGGD/.#?C++(.,=2#
D-)=(-(.T.1#.D.(#,*GHG#

¥! 3(I#Z*GH#/.#L2E+/1(.#&*0(,2#
5(D.1#E(m.(E#

Strong	InternaFonal	CollaboraFon	on	Safety	
6th	InternaFonal	Conference	on	Hydrogen	Safety		
October	19-21,	2015	in	Kawasaki/Yokohama,	Japan	(Hosted	by	Technova)	

IA	HySafe	Research	PrioriFes	Workshop		
-	Facilitate	knowledge	sharing	for	further	development	and	disseminaFon	of	knowledge	and	coordinaFon	of	

internaFonal	research	acFviFes	in	the	field	of	hydrogen	safety	

InternaFonal	Energy	
Agency	
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#
##

State	FCEV/H2	IncenFves		

[!)*2*$)!\J!]CD!)*2*$^!0?$+!%&3$&E;$)!10+!RQCD)!2&'!BY!)*2E0&!'$/.0,:$&*!

						:	ZEV	State	
	
						:	ZEV	state	w/		 			

	incenFve	
	
						:	Non-ZEV	state		w/	

	incenFves	
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Tech	2	Market	AcFviFes	
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Tech-to-Market	(T2M)	Strategy	

>:/+0;%&8!*$3#&0.08,!*+2&)1$+!2&'!*2+8$*$'!%:/23*!1+0:!.2L!*0!:2+-$*!

FC
TO

	T
2M

	S
tr

at
eg

y	 n![*5#&B/I?*G(#*.E#
3(,I/+HD.1#!4(.,G#

n!b*.C0*?,C+D.1#"/*E#&B/I#
n!&-*==#VCGD.(GG#\/C?B(+G#

n!o(2#&,*p#!j?B*.1(#ID,B#
D.ECG,+2#*.E#.*T/.*=#=*5G#

n!&D,(#4DGD,G8#>((E5*?H#&(GGD/.G#
*,#R/.0(+(.?(G#

Listen	to	the	
Voice	of	the	
Customer	

n!VCGD.(GG#U=*.#'(4(=/)-(.,#
Z+*D.D.1##

n![*5#R/+)G#

Develop	
Technology	

Transfer	
Skills	

AcFviFes	

Increase	
Industry	
Contact	

Goals	

Increase	
Market	

Understanding		

Improve	Private	
Sector	and	

NaFonal	Lab	
RelaFonships	
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Outreach	AcFviFes	
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2015:	Big	year	for	Hydrogen	and	Fuel	Cells	

"#$!<4=4!_0%&$'!3$.$L+2E&8!*#$!G)*!$;$+!B,'+08$&!2&'!R($.!Q$..)!T2,!
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2016		Hydrogen	Student	Design	Contest	

2016	Theme	Recently	Announced!	
¥! Hydrogen	Powered	Micro-Grid	to	provide	grid	

support	during	peak	hours	and	full	back-up	power	

	
	
	

The	Grand	Prize	winning	team	from	Washington	State	
University	at	the	Advanced	Clean	TransportaFon	Expo	
2014	in	Long	Beach,	CA.	
7	countries	parFcipated	in	last	year’s	contest	

Who	can	apply?		
¥! Undergraduate	and	

graduate	students	
worldwide!	

When?		
¥! RegistraFon	will	open	on	

early	2016.		

	For	more	informaFon	
¥! hwp://hydrogencontest.org/	
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Going	Forward	

¥! ConFnue	to	strengthen	R&D	acFviFes	and	accelerate	Tech	to	
Market	(Lab	impact)	

¥! H2,	fuel	cells,	safety,	manufacturing,	etc.	
¥! Cost,	performance,	durability	need	to	be	addressed	

¥! Conduct	strategic,	selecFve	demonstraFons	

¥! Industry	cost	share	and	potenFal	to	accelerate	market	
transformaFon	

¥! ConFnue	to	conduct	key	analyses	to	guide	RD&D	and	path	forward	
¥! Life	cycle	cost;	infrastructure,	economic	&	environmental	analyses,	

etc.	
¥! Medium/heavy	duty	vehicle	target	seyng	underway	

¥! Leverage	acFviFes	to	maximize	impact	

¥! U.S.	and	global	partnerships,	H2USA,	States	
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MYRD&D	Plan	
E(G?+D5(G#the	
goals,	objecFves,	
technical	targets,	
tasks,	and	
schedules#0/+#*==#
*?T4DT(G#

SAVE	THE	DATE#

Annual	Merit	Review		
(AMR)	

June	6-10,	2016	

2015	AMR	
¥! b/+(#,B*.#1,800	awendees	
¥! 97:;#Sb"#U+/?((ED.1G#S4*D=*5=(#W.=D.(#

¥! 2015	AMR	Report-	A$3$&*.,!7(L.%)#$'`!
!!!!!!!!!!!!#a/Nbb6664#,'+08$&4$&$+8,480;b

2&&(2.c+$;%$6GZc+$/0+*4#*:.!

B`)cdd(.(+12%1/4d((+(d0C(=?(==GdE/I.=/*EGd0C(=P?(==P
,(?B./=/1D(GP/X?(P-C=TP2(*+P+(G(*+?BPE(4(=/)-(.,P*.EP99#

Program	Plan	
/C,=D.(G	,B(#
strategy,	acFviFes,	
and	plans#/0#,B(#
'W!#L2E+/1(.#*.E#
>C(=#R(==G#U+/1+*-#Updated	Version	

Scheduled	for	2016!	
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Thank	You	

	

	

hydrogenandfuelcells.energy.gov	


