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Energy	Union	(1)	

The	vision	of	the	Energy	Union:	
	
•  A	sustainable,	low-carbon	and	climate	friendly	

economy	that	is	designed	to	last	

•  Strong,	 innova3ve	 and	 compe33ve	 European	
companies	 that	 develop	 the	 industrial	
products	 and	 technology	 needed	 to	 deliver	
energy	efficiency	and	low-carbon	technologies	
inside	and	outside	Europe;	

	
•  Ci3zens	 at	 its	 core,	 where	 ci3zens	 take	

ownership	 of	 the	 energy	 transi3on,	 benefit	
from	 new	 technologies	 to	 reduce	 their	 bills	
and	 par3cipate	 ac3vely	 in	 the	 market,	 and	
where	vulnerable	consumers	are	protected.	

The	 targets	 of	 EU	 policy	 on	 the	
EnergyUnion	and	climate	ac3on:	
	
•  Reduc3on	 of	 greenhouse	 gas	

emissions	 by	 40%	 compared	 to	
1990;	

•  Increase	 in	 renewable	 energy	 to	
27%	of	total	produc3on;	

•  Making	 27%	 energy	 sav ings	
compared	to	1990.	



Energy	Union	(2)	

Energy	Union	strategy:	
	
•  Energy	security,	solidarity	and	trust;	

•  A	fully	integrated	European	energy	market;	

•  Energy	efficiency	contribu3ng	to	
modera3on	of	demand;	

•  Decarbonising	the	economy;	

•  Research,	innova3on	and	compe33veness	
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The	FCH	JU	–	A	strong	Public	
Private	Partnership	(PPP)	

FCH	JU	-	1:		2008-2014	budget	€940	million	(FP7)	
FCH	JU	-	2:	2014-2020	budget	€1.33	billion	(H2020)	



Industrial applications Residential CHP 

Natural gas, biogas,  
coal, biomass 

Renewable generation, 
storage and ‘buffering’ 

Methanisation feed 
to natural gas grid 

Existing natural gas, electricity and transport infrastructures 

FCH JU - 2 objectives 

Transport Feed to electricity grid 

Reduction of production 
costs of long lifetime FC 

systems to be used in 
transport applications 

Increase of the electrical 
efficiency and durability of low 

cost FCs used for power 
production 

Increase the energy efficiency 
of low cost production of 
hydrogen from water 
electrolysis and renewable 
sources 

By-product from  
Chemical Industry 

Large scale use hydrogen to 
support integration of 
renewable energy sources 
into the energy systems  

Reduce the use of critical raw materials 



The	FCH	JU	in	the	Energy	Union	context	

•  Hydrogen	produc3on	and	distribu3on	

•  Hydrogen	storage	for	renewable	energy	
integra3on	

•  Fuel	cells	for	power	and	combined	heat	&	
power	genera3on	

•  Road	vehicles	

•  Non-road	vehicles	and	machinery	

•  Refuelling	infrastructure	

•  Mari3me,	rail	and	avia3on	applica3ons	

Cross-cu(ng	Issues	
(e.g.	standards,	consumer	awareness,	manufacturing	methods,	…)	

Energy	 Transport	
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FCH	JU	1&2	results	

Success	rate:	24%	
	
Newcomers:	31%	



Beneficiary	and	funding	distribu3on	per	country	

UK	funding	2008-2015:	€98	million	



Energy	projects	

in	M€	



Transport	projects	

in	M€	

Cross-cugng	



Cross-cugng	projects	
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Fuel	Cells	scope	of	applica3ons	

Backup power 

Energy storage 

Large scale stationary 
applications 

Marine & aerospace Forklifts FCEV RE 

Hybrid FC  
Buses 

FCEV  
FC in  

commercial  
planes 

Portable  
applications 

CHP  
Systems 



More	than	500	units	installed	in	10	countries	of	
Europe,	reliabili3es	and	OPEX	confirmed,	very	good	
customer	sa3sfac3on	(over	70%	posi3ve	feedback),		
	
	
	
	
	
	
	
	
	
	
	
	
	
	

m-CHP:	from	Na3onal	to	EU	ini3a3ve(s)	
ini#al	volume	uptake,	market	readiness	

Residen3al	Market	Segment	(<	5	kW)	

PACE:	Pathway	to	A	Compe33ve	European	
FC	mCHP	market	

65	fuel	cell	systems,	electrical	
efficiency	higher	than	42	%	
over	life3me	(total	efficency	
higher	than	78%),	25%	cost	
reduc3on	
	



Importance	of	the	energy	mix	
composi3on	

To	achieve	a	reduc3on	of	GHG	emissions	by	40%	with	FCs	in	distributed	genera3on,	
the	energy	mix	must	emit	more	than	255	gCO2/kWh.	
The	higher	the	percentage	of	renewable	energy	in	the	energy	mix,	the	lower	the	
GHG	emissions	and	the	less	interes3ng	the	distributed	energy	genera3on.	

hops://www.electricitymap.org/?wind=false&solar=false&page=map	
	



Hydrogen	enables	us	to	get	the	most	out	of	our	Wind	and	
Solar	energy	
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Achievements	
	
On-site	installa3on	of	hydrogen	equipment	
aser	receiving	exploita3on	permit,	
cer3fica3on	and	CE	conformity:	
	

-  Solar	pannels	(800	kWp)	and	wind	
turbines	(1500kWp)	

-  2	Electrolysers	(one	alkaline		and	one	
PEM):	130	kg	H2/day	

-  2	Compressors		

-  Hydrogen	storage	capacity	100	kg	at	
45	Mpa	

-  Hydrogen	dispenser	for	a	fleet	of	200	
fuel	cell	forkliss	and	FC	cars	

-  100	kWe	Fuel	Cell	connected	to	the	
grid	 hops://www.youtube.com/watch?v=hvsEiN-

XFsg	
	



Fuel	Cell	Bus	



Situa3on	and	Outlook	in	Europe:	
91	buses	in	opera3on	or	about	to	start	

Ongoing	EU-funded	fuel	cell	bus	
project	
3Emo?on	
ü Cherbourg,	FR	–	5	FC	buses	
(2016/17)	
ü Rooerdam,	NL	–	4	FC	
buses(2016/17)	
ü South	Holland,	NL	–		2	FC	buses	
ü London,	UK	–	2	FC	buses	(2016/17)	
ü Flanders,	BE	–	3	FC	buses	(2016/17)	
ü Rome,	IT	–	5	FC	buses	(2016/17)	

Current	na?onal/regional-funded	
fuel	cell	bus	projects	
	

ü Karlsruhe,	DE	*	–	2	FC	buses	(2013)	
ü Stuogart,	DE	*	–	4	FC	buses	(2014)	
ü Arnhem,	NL*	–	3	FC	buses	
(2016/17)	
ü Groningen,	NL*	–	2	FC	buses	
(2016/17)	
ü Brabant,	NL*	–	2	FC	buses	
(2016/17)	

Ongoing	EU-funded	fuel	cell	bus	
projects	
CHIC		
ü  Bolzano,	IT–	5	FC	buses	(2013)	
ü  Aargau,	CH	–5	FC	buses	(2011)	
ü  London,	UK	–	8	FC	buses	(2011)		
ü Milan,	IT	–	3	FC	buses	(2013)	
ü  Oslo,	NO	–	5	FC	buses	(2013)	
ü Cologne,	DE*	–	4	FC	buses	
(2011/14)	
ü  Hamburg,	DE*	–	6	FC	buses	

(2011/2015)	
	

High	V.LO-City		
ü Liguria,	IT	–	5	FC	buses	(2015)	
ü  Antwerp,	BE	–	5	FC	buses	(2015)	
ü  Aberdeen,	UK	–	4	FC	buses	(2015)	
	

HyTransit	
ü Aberdeen,	UK	–	6	FC	buses	(2015)	

ü  			In	opera3on	

Legend	

*									Co-financed	by		regional/na3onal	
funding	sources	

Last	update:	October	2015	

ü  			Planned	opera3on		

	CHIC	countries	

(2015)	Opera3on	start/planned	start	



22	

PEM	Water	electrolysis	for	Hydrogen	as	a	
clean,	local	fuel	for	transport	

Achievements	
	
-  1	MW	water	electrolysers	powered	by	wind	or	solar	energy	sources,	ensuring	
security	of	low	carbon	energy	supply	

-  New	Proton	Exchange	Membrane	Electrolysers	(PEMFC)	with	high	efficiency	and	
operability	(10-100%	of	full	range	and	stable	when	off)	

-  High	Hydrogen	purity	complying	with	SAE	J2601	(2014)	:	99,999%	at	70	MPa	
-  Compact	and	easily	scalable	
-  Electrolyser	capital	cost	below	3.7	M€/(ton	H2/day)	
-  		PRAEDRUS	VIDEO	v1-Mobile.mp4	

-  Stable	and	compact	PEM	water	electrolyser	opera3ng	at	high	temperature	
(up	to	140°C)	with	low	catalyst	loading	(PGM	<0.5	mg/cm2	MEA)	and	new	
high	efficient	Aquivion®		membrane	

-  Electricity	consump3on	45	KWh/kg	H2		(vs	2017	target	of		52-55	KWh/kg	H2	)	
for	electrolysis	

-  Increased	hydrogen	output	per	stack	by	50%	
-  Rapid	response	(<	2	s	from	min	to	max	power)	
-  Long	term	stability	(degrada3on	lower	than	5	µV/hr/cell)	
-  European	technology:	electrolysis	system		commercialised	by	an	European	
SME,	stack	components		(membrane,	catalyst)	commercialised	by	European	
Industry	and	SME	
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Connec3ng	the	European	grids	

Electricity grid Natural gas grid Trans-European Transport Network 

The	H2	energy	vector	





For	more	informa3on	
	

Thank	you	for	your	aoen3on	!	
	
Further	info	:		
•  FCH	JU	:	hUp://www.fch.europa.eu/	
•  HYDROGEN	EUROPE	:	www.hydrogeneurope.eu		
•  N.ERGHY	:	hUp://www.nerghy.eu	


