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JRC sites 
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and research facilities located  
in 5 Member States:  

• Geel (Belgium) 

• Karlsruhe (Germany) 

• Ispra (Italy) 

• Petten (The Netherlands) 

• Seville (Spain) 



Energy Storage – the role of electricity SWD(2017)61  

• SWD(2017)61 is a coherent basis for future initiatives and reflections on integration of 
renewable electricity in other economic sectors 

https://ec.europa.eu/energy/sites/ener/files/documents/swd2017_61_document_travail_service_part1_v6.pdf  
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MARKET NEEDS  

 

http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf  

http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf
http://hydrogencouncil.com/wp-content/uploads/2017/11/Hydrogen-scaling-up-Hydrogen-Council.pdf


FCHJU Report: Fuel cells and Hydrogen for 
Green energy in European Cities & Regions 

FCH JU aim is to accelerate the 
market introduction of FCH 
technologies, realising their 
potential as an instrument in 
achieving a carbon-clean energy 
system. 
In 2017 FCH JU launched an 
initiative to support green energy 
transition of European regions and 
cities. 
As of today, 89 European regions 
and cities from 22 countries are 
taking part in the initiative.  

Take action now to realise ambitious emission reduction targets and improve 

local air quality.  

https://www.fch.europa.eu/sites/default/files/180926_FCHJU_Region
s_Cities_Final_Report.pdf  
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Leeds project (now called H21 North of England) 

https://www.eventbrite.co.uk/e/achieving-deep-decarbonisation-of-heat-to-meet-climate-change-act-targets-tickets-51007803714  

It is the foundation for the UK Government to set its 
long-term approach to deep decarbonisation of heat. 
 
Technical aspects of detailed engineering solution for 
converting the gas networks across the North of England 
to hydrogen:  
 
•Conversion of 3.7 million meter points representing 85 
TWh of annual demand and circa 17% of total UK 
domestic meter connections; 
 
 
•A 12.5GW hydrogen production facility, delivering low 
carbon heat for Leeds, Bradford, Wakefield, 
Huddersfield, York, Hull, Liverpool, Manchester, Teesside 
and Newcastle; 
 
 
•8TWh inter-seasonal hydrogen storage, equivalent to 
62,000 Australian mega batteries; 
 
 
•A hydrogen transmission system; 
 
 
•Carbon capture and storage with capacity to sequester 
up to 20 million tonnes of CO2 per annum by 2035. 
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IEA – EC Electrofuels Workshop 10 September 
2018 in Brussels ​ 

https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html  

The goal of the workshop was to discuss the potential role of electrofuels in a decarbonising 
energy sector.  

 
 
 
 
The event focussed on four main topics: 
 
1. Strategic relevance and potential of electrofuels amidst emerging renewable generation capacity 
with low variable costs 
2. Production pathways, cost developments, and usage options for electrofuels 
3. The sustainability of electrofuels with respect to key indicators such as life cycle emissions and 
land use requirements 
4. Implications for low carbon transport scenarios, policy developments, and the work plan of the IEA 
Technology Collaboration Programmes 

Hydrogen as a central pillar of energy market transition – link 
between energy sectors 

https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html
https://www.iea.org/workshops/joint-workshop-by-the-iea-and-the-european-commission-on-electrofuels.html


Green Hydrogen Opportunities in Selected 
Industrial Processes - workshop 

• The workshop "Green Hydrogen Opportunities in Selected Industrial Processes" was organised  by the EC JRC with the support of 

the FCH JU in Brussels on the 26th of June 2018. 

• The aim of the workshop sessions dedicated to the three industrial processes of ammonia, steelmaking, and oil refining, was to discuss 

the feasibility and potential benefits associated with the use of "green hydrogen".   

• Participants were asked to answer different questions aimed at : the technical feasibility, the disadvantages and the advantages 

associated with green hydrogen introduction in the synthetic process.  

• The Report analysing conclusions is being prepared 

 



Hydrogen in EU Legislation 

Sector in 
Energy system 

Requirement Legislative tool Hydrogen's role 

Transport • CO2 

• PM/NOx/SOx  
• RES integration 

1. Fuel Quality Directive 
2. Clean Vehicles Directive 
3. Alternative Fuel Infrastructure Directive 
4. Renewable Energy Directive recast(RED II) 
5. CO2 emission standards 

• H2 as fuel 
• H2 made fuels 
• renewable hydrogen for 

refineries 

Energy-intensive 
industries 

Decarbonisation 1. Renewable Energy Directive recast(RED II) 
2. EU ETS 

Green/decarbonised/renewable 
Hydrogen as feedstock  

Gas/Heating Decarbonisation (to 
stay on the market) 

1. SWD(2017)61 
2. Renewable Energy Directive recast(RED II) 
3. Gas Directive recast (upcoming 

2019/2020) 

• Green/decarbonised/renewab
le Hydrogen as feedstock  

• Fuel Cell as energy converter 

Power Energy Storage/ 
ancillary services 

1. SWD(2017)61 
2. Electricity Market Design Directive / Regulation 
3. Renewable Energy Directive recast(RED II) 

• Rapid response electrolysers 
• Sector 

integration/coupling 

Extended on the basis of: 
 https://www.waterstofnet.eu/_asset/_public/powertogas/Conference/10-Nicolas-Brahy_Hydrogen-Europe-HyLaw-
_Regulation-Overview.pdf  
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Fuel Quality Directive  2009/30/EC 

 

 

• Common fuel quality rules are an important element in 
reducing greenhouse gas emissions from transport. EU 
legislation requires a reduction of the greenhouse gas 
intensity of the fuels used in vehicles by 6 % by 2020. 

•  Fuel Quality Directive runs until 2020 and is expected to 
be replaced by the Renewable Energy Directive 
post-2020. 

• Hydrogen not mentioned explicitly 

 
https://ec.europa.eu/clima/policies/transport/fuel_en 
https://hydrogeneurope.eu/fuel-quality-directive-0 
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Clean Vehicles Directive 2009/33/EC 

 

• The Directive on the Promotion of Clean and Energy Efficient Road Transport 
Vehicles aims at a broad market introduction of environmentally-friendly vehicles. 
It requires that energy and environmental impacts linked to the operation 
of vehicles over their whole lifetime are taken into account in all 
purchases of road transport vehicles, as covered by the public procurement 
Directives and the public service Regulation. 

• The European Commission has proposed a review of Directive 2009/33/EC, the 
so-called Clean Vehicles Directive, which aims to increase the share of low- 
and zero-emission vehicles in contracts tendered by public authorities in 
the 28 EU member states. 

• Mentions hydrogen explicitly as alternative fuel and it's energy content is being 
given in the Annex Data for the calculation of operational lifetime costs of road 
transport vehicles 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0033&from=EN  
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Directive on Alternative Fuels Infrastructure 
2014/94/EU 

‘alternative fuels’ means fuels or power sources which serve, at least 
partly, as a substitute for fossil oil sources in the energy supply to transport 
and which have the potential to contribute to its decarbonisation and 
enhance the environmental performance of the transport sector. They 
include, inter alia:  

• electricity,  

• hydrogen,  

• biofuels as defined in point (i) of Article 2 of Directive 2009/28/EC,  

• synthetic and paraffinic fuels,  

• natural gas, including biomethane, in gaseous form (CNG) and liquefied form (LNG), and  

• liquefied petroleum gas (LPG). 

https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32014L0094  
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The Directive on Alternative 
Fuels Infrastructure (AFID)  

https://publications.europa.eu/en/publication-detail/-/publication/d80ea8e8-c559-11e7-9b01-01aa75ed71a1  
https://ec.europa.eu/transport/sites/transport/files/themes/urban/studies/doc/2016-01-alternative-fuels-
implementation-good-practices.pdf  

Alternative fuels 

Electricity 
Natural 

gas 
Hydrogen Biofuels LPG 

Syntheti
c & 

paraffini
c 

Clean Transport – Support to the Member States for the 
Implementation of the Directive on the Deployment of 

Alternative Fuels Infrastructure 
Good Practice Examples 
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The AFID standardisation needs 

ISO TC197 WG24 
ISO 19880-1 DIS on HRS. 

ISO/TC 197 is reviewing 
ISO 14687-2, not in time 
for EU deadline! 

SAE 2601-2016  
(cannot be referred to in  
EU legal documents!). 

Requirement 4:  standardised connectors 

Requirement 2: hydrogen purity 

Requirement 2: fuelling algorithms 

Requirement 1: outdoor hydrogen 
refuelling points (inter-operability) 

prEN 17127  
Gaseous hydrogen -- Fuelling 
stations -- Part 1: General 
requirements Outdoor hydrogen 
refuelling points dispensing 
gaseous hydrogen and fuelling 
algorithms and equipment 

EN ISO 17268:2016. 

EU standard under mandate 
M/533  to CEN  

CEN TC268 WG5 

prEN 17124  Hydrogen Fuel – 
Product specification and 
Quality Assurance 

Ongoing work, rev. for 2019 

ISO activities 



Recast of Renewable Energy Directive for 

2021-2030 

1. “Clean Energy for All Europeans,” DG Energy, European Commission, accessed March 7, 2018 https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-
union/clean-energy-all-europeans) 

2. https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52016PC0767R%2801%29 

In November 2016, the European Commission published a large package of 
measures in its ‘Clean Energy for all Europeans’ initiative1. As part of this 
package, the Commission adopted a legislative proposal for a recast of the 
Renewable Energy Directive    (RED II2).  
 
The European Parliament and the EU Council proposed amendments and a final 
compromise deal among the EU institutions was agreed on 14 June, 
2018.  
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Recast of Renewable Energy Directive for 

2021-2030 

The last update1 provides an overview of the provisions relating to: 

• transport fuels  

• Guarantees of Origin (GO's) 

• Power Purchase Agreements (PPA's) 

in the final compromise documents2. 

 
1.https://www.ecohz.com/wp-content/uploads/2018/01/Comparison-REDII-DG-Energy-Council-Parliament-17.01.2018.pdf 

2.Links to complete documents: 

• Commission proposal: http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52016PC0767R%2801%29  

• Parliament adopted text: http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P8-TA-2018-0009+0+DOC+XML+V0//EN&language=EN  

• Council general approach: http://data.consilium.europa.eu/doc/document/ST-15236-2017-INIT/en/pdf  
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Hydrogen in RED II  

RED II establishes definitions for different types of energy from renewable 
sources, where Hydrogen is classified as renewable gas and                      

depending on its origin, can fall under the following definitions: 

 ‘renewable liquid and gaseous transport fuels of non-biological origin’ means liquid 
or gaseous fuels other than biofuels whose energy content comes from renewable energy 
sources other than biomass, and which are used in transport; 

'biogas' means gaseous fuels produced from biomass; 

‘advanced biofuels’ means biofuels that are produced from feedstocks listed in part A of 
Annex IX Feedstocks  for the production of advanced biofuels; 

https://ec.europa.eu/energy/sites/ener/files/documents/1_en_act_part1_v7_1.pdf 
http://www.ebb-eu.org/EBBpressreleases/Annexes_REDII_Commission_Proposal_COM2016-767.pdf  

Article 57 Calculation of the share of energy from renewable sources 
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Hydrogen in RED II  

 

Guarantees of origin, which are currently in place for 
renewable electricity and renewable heating and cooling, should 
be extended to cover renewable gas. This would provide a 
consistent means of proving to final customers the origin of 
renewable gases such as biomethane and would facilitate 
greater cross-border trade in such gases. It would also enable 
the creation of guarantees of origin for other renewable gases 
such as hydrogen. 



FINANCING INSTRUMENTS  

• Fuel Cell and Hydrogen Joint Undertaking: https://www.fch.europa.eu/page/combining-funds 

 

• Connecting Europe Facility (CEF) for Energy (CEF-E) and for Transport (CEF-T):  

• CEF: https://ec.europa.eu/inea/en/connecting-europe-facility 

• CEF-E: http://ec.europa.eu/energy/infrastructure/transparency_platform/map-viewer/main.html  

• CEF-T: https://ec.europa.eu/inea/en/connecting-europe-facility/cef-transport-cef-energy/2016-eu-sa-0012 

 

• InnovFin Energy Demonstration Projects: http://www.eib.org/products/blending/innovfin/products/energy-demo-projects.htm  and 
additionally Breakthrough Energy: http://europa.eu/rapid/press-release_IP-18-6125_en.htm  

 

• Cleaner Transport Facility: http://www.eib.org/en/infocentre/publications/all/cleaner-transport-facility.htm  

 

• European Fund for Strategic Investments (EFSI): http://www.eib.org/en/efsi/what-is-efsi/index.htm  

 

Mapping of EU funding opportunities for the implementation of hydrogen and fuel cells technologies: 

https://ac.els-cdn.com/S0360319918315313/1-s2.0-S0360319918315313-main.pdf?_tid=c6c85b90-fb80-4780-85c9-
45854363d188&acdnat=1540196689_29627091975da172c8973b3a78577e1e  
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Thank you for 
your attention 
Any questions? 
You can find me at dominika.klassek@ec.europa.eu 



UN Regulation No. 134 - UNECE Global technical regulation No. 13 on hydrogen and fuel 
cell vehicles (2015) 

• Covers the safety of H2 fuel containers, hydrogen fuel lines and related components as well as the safety of 

the high-voltage components 

• Sets performance-based requirements (not design specific). 

• Testing protocols for H2 tank performance qualification derived from SAE J2679. 

24 

Regulations for type approval 
 H2 vehicles 

Regulations EC No 79/2009 & EU No 406/2010:  
Type approval of H2 powered vehicles & implementation (2011) 

• Set harmonised technical requirement for the type approval of H2 vehicles to avoid different requirements in 

EU Member States and to ensure proper functioning of internal market while ensuring high level of 

environmental protection and public safety. 

• Test protocols required for H2 tank qualification, production verification and batch acceptance derived from ISO 

15869. 

Legally Binding 



Open access to JRC Research Infrastructures 

https://ec.europa.eu/jrc/en/research-facility/open-access 

EU Science HUB 



JRC Modelling for Hydrogen Safety HYMODE 

Computational Fluid Dynamics (CFD) 

• increasingly used to investigate safety issues related to the production, storage, delivery and use of hydrogen.  

• information on the consequences of potential hydrogen accidents in terms of dynamics of pressure and thermal 

loads.  

• a valuable contribution to the engineering design of safer hydrogen infrastructure 

• development of innovative mitigation measures and procedures. 

 

• Validation process (comparison between experimental data and simulation results) is necessary 

The results from CFD validation benchmarks for two relevant safety issues: 

• fast filling of hydrogen tanks 

• accidental hydrogen release in closed environment 



Cycling tests:  >1000 cycles of filling ( 5’) and emptying 

(10’-60’) @ 80 MPa 

Refuelling Experiments: Pre-cooled hydrogen (to -40 C) 

and conditioned environment (up to 65 C) 

Permeation measurements: tank is kept pressurised for 

100-500 hours  
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JRC GasTeF facility 

GasTeF only public European facility able to simulate wrong operative 
conditions at the hydrogen refuelling station 

The JRC facility GasTeF is an EU reference laboratory designed to carry out performance verification tests 
of full-scale high pressure tanks for hydrogen (natural gas) 



Framework of access 

Access of users to JRC research infrastructures will be regulated by the "Framework of Access to 
Joint Research Centre physical Research Infrastructures" ('Framework') drafted by the JRC and 
based on European Charter for Access to Research Infrastructures. 

Physical access of users to the JRC will be regulated by the User Access Agreement, signed by the 
user. The agreement will cover legal aspects including intellectual property rights, confidentiality, 
third party liability, insurances, the documents to be provided by the user, and the rules of conduct 
on JRC sites. 
 
Users are encouraged to contact the research infrastructure during preparation of the 
proposals, in order to assess feasibility aspects related to the capacity of the research 
infrastructure. 

https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf  

https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf
https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf
https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf
https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf
https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf

