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Hydrogen Production, Distribution & Storage Technical Coverage

95% of FCH JU support to green Hydrogen production
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Early H, Production: a facilitator of FCs in Transport and Energy

P2P & FCEVs + “Where will the Hydrogen come from?

POWER GRID

Wind turbine
Power

- e e e e e e e e e e e e e e e e e e e e e e e e e = = = = =

Solar PV

o
(=)

Electrolysis H, storage

T l (optional)
_____________ 0

Power-to-power

Fuel Cells

Power Network

=== Hydrogen Network
= Liquid fuels Network

Gas Network

GAS GRID

’
1

Hydrogen Vehicles
(FCEV)




Today’s H, Production: enabler of Sectorial integration

H, is the best option for deep decarbonisation for a number of sectors
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Hydrogen for Sectorial Integration

Well-positioned FCH JU objectives & budget

H, production,

Increase efficiency distribution & storage
and reduce costs of H,

production, mainly from
water electrolysis and
renewables
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Demonstrate on a large scale 166 M€
H,’s capacity
to harness power from 59 Projects
renewables and support
Its integration into the
energy system
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Electrolysis Research and Demonstration

The potential of Hydrogen for the greening of industry has lead to fast capacity increase and cost reduction

Electrolysers, M€ FCH JU support FCH JU funding per technology
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Electrolysis Research and Demonstration

The potential of Hydrogen for the greening of industry has lead to fast capacity increase and cost reduction
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Electrolysers, M€ FCH JU support

RIA: Research & Innovation
Actions (RTD)
IA: Innovation Actions

Electrolyser Demo Projects
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Electrolysis Research and Demonstration

Support per country and type of beneficiary for electrolysis

FCH JU Funding by Beneficiary Country and Total Budget by Beneficiary Country and
Electrolyser Technology Electrolyser Technology
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Safeguarding Europe’s leading position in Low Temp electrolysis
Vibrant community of OEMs and R&D institutions
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PEM electrolysis: Number of publications, patents, etc. 2004 - 2017

https://fch.europa.eu/page/tools-innovation-monitoring-tim

_China
S. Korea

EU 823, US 430, China 270, JPN 193, DE 224, FR 136, | 116, UK 111, DK 62

S. Korea 143
World
I I I | | |



https://fch.europa.eu/page/tools-innovation-monitoring-tim

Alkaline electrolysis: Number of publications, patents, etc. 2004 - 2019

https://fch.europa.eu/page/tools-innovation-monitoring-tim

EU: 333, China: 277, USA: 155,

DE: 84, IT: 46, ES: 43, UK : 40, FR 28,
Japan: 131, South Korea: 90 DK :28, CZ : 19

Alkaline electrolysers

EU

50
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019



https://fch.europa.eu/page/tools-innovation-monitoring-tim

European leadership in High Temp electrolysers

Highest capacities & innovative concepts




SOE electrolysis: Number of publications, patents, etc. 2004 - 2017

https://fch.europa.eu/page/tools-innovation-monitoring-tim

EU 508, China 255, US 246, JPN 121, S. Korea 74 DE 117, FR 103, DK 94, UK 79, 169, E 40
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https://fch.europa.eu/page/tools-innovation-monitoring-tim

Support to electrolysers beyond projects

Actions facilitating the market entry of electrolysers

Studies, e.g. Opportunities arising from the inclusion of H, in NECPs

Developing an EU wide Guarantees of Origin Scheme for Hydrogen

CertifHy

Harmonisation of electrolyser Testing Protocols

s

JRC SCIENCE FOR POLICY REPORT

EU HARMONISED TERMINOLOGY
FOR LOW TEMPERATURE WATER
ELECTROLYSIS FOR

ENERGY STORAGE APPLICATIONS

Georgios Tsotridis; Alberto Pilenga

ISBN
2018

JRC VALIDATED METHODS, REFERENCE
METHODS AND MEASUREMENTS REPORT

EU Harmonised Polarisation Curve Test
Method for Low Temperature Water
Electrolysis

T. Malkow, A. Pilenga, G. Tsotridis, G. De Marco

Development of

Standardized test

Requirements from the protocols for electrolyser

electric grids grid services
Protocol and hardware
validation in different
Electrolyser technology electrolyser
boundariesand environments

requirements

Identification of new and
update of existing KPIs

for electrolysers

Existing standards

Identification and techno-

economical analysis of
business cases

Standardised test A\
protocols for most
promising grid services

Most promising grid
services for
electrolyser use

Updated KPIs for
electrolysers ( > 3MW)
in grid services
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Concentrated solar demonstrated in the field
Redox and HyS cycles supported
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PhotoElectroChemical devices: moving to practical sizes

High efficiencies at specimen scale; challenges at scaling up and “under sun” operation

@ Lab: 12.8%

18




Reformers

Solar to Hydrogen . | Storage & RS
a1 e Purification e
g .

N

N

N o
/ \ el
- Reformers ‘. Distribution

Electrolysis |

&
Gasifiers




Compact reformers

Green hydrogen from raw biogas
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Efficient separation / purification of H,

Preparing for Hythane, underground storage, H, as byproduct




Efficient Distribution of H,

Liquid Organic carriers
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Summary

(‘0) Electrolysers: key enabler technology for Sectorial integration, Energy
Y storage, Decarbonizing industry & the gas grid

Electrolysers: EU leadership but further work is required for cost reduction,
improved efficiency, operation in specialised environments

Alternative routes for green H, production, H, storage and purification
enjoying equivalent support

Green Hydrogen for sectoral integration expected to play a major role in the
2030 - 2050 Energy Strategy
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