The FCH JU:
Implementing EU
R&I policies on H,

and Fuel Cells
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Strong public-private partnership with a focused objective
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A combined private-public funding of about 2b€ has been invested to bring products to market readine

FUEL CELLS AND HYDROGEN JOINT UNDERTAKING 46 % o

457 million euros

) lsiroge % Hho 145 projects
Industry grouping s Research grouping
>150 members 78 members
50% SME °
263 projects 404 million euros
SuPported /0 projects
1{o] 3
6 % G
Energy Transport Cross-cutting 985 m€
H, production  Road vehicles standards, safety, 58 million euros
and distribution Non-road vehicles aqycation, consumer 43 projects
H, storage Refueling infra awareness, ...
FCs for CHP Maritime, rail and
aviation applications

66 million euros

Similar leverage of other sources of funding: 1.005 b€ > projects



H2 Production: emphasis on renewable H2 from electrolysis

In 8 years advanced LT electrolyser capacity increased 100x & FCH JU support per kW installed reduced 50x

Project: Don Quichot Project: Haeolus
Place: Belgium Place: Norway
Date: 2011 Date: 2017
Electrolyser: Hydrogenics (PEM) Electrolyser: Hydrogenics (PEM)
Funding: 5.0 m€ Funding: 5.0 m€

Project: H2future
Place: Austria
Date: 2016

Funding: 12 m€

Electrolyser: Siemens (PEM)

Project: Djewels

Place: The Netherlands
Date: 2018

Electrolyser: McPhy (ALK)
Funding: 11 m€

Djewels HYDROGEN

20 MW - 60MW

10 MW 100 MW

Project: Hybalance

Place: Denmark

Date: 2014

Electrolyser: Hydrogenics (PEM)
Funding: 8.0 m€

Project: Demod4grid
Place: Austria

Date: 2016
Electrolyser: IHT (ALK)
Funding: 2.9 m€

Project: Refhyne
Place: Germany
Date: 2017

Electrolyser: ITM (PEM)

Funding: 10 m€

The European Green Deal call
for proposals includes a topic
to install a 100MW
Electrolyser.

Call timing: OPEN




H2 Production: emphasis on renewable H2 from electrolysis

In 5 years advanced HT electrolyser capacity increased 20x & FCH JU support per kW installed reduced 10x

PAUL WURTH BECOMES NEW Rotterdam
LEAD INVESTOR AND Neste Biorefinery
TECHNOLOGY PARTNER OF 2019
SUNFIRE 2.4MW

NESTE INVESTS IN SUNFIRE,

ﬂJ MULTIPLHY ﬁﬁ LEADING TECHNOLOGY

Saltzgitter

Iron and Steel Works

2018
720kW

®GrinHyaao

Saltzgitter
Iron and Steel Works
2015

150kW

DEVELOPER OF HIGH-
TEMPERATURE ELECTROLYSIS
AND POWER-TO-X-SOLUTIONS
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FCH-JU has projects related to many different modes of Transport

Heavy duty transportation is discovering hydrogen thanks to the huge performance improvements of fuel cells
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Stationary FC systems generating heat and power installed across EU

Depending on the application fuel cells in the range from 1kW up to 2MW can be selected
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Units per manufacturer

Thousands of units deployed in various EU countries 175kW SOFC in waste water treatment plant, Turin Italy
>1 MWe capacity installed; >5 million operating hrs.

Area will guarantee the supply of around 30% of the site
Cost reduced drastically through various projects

electrical consumption, and almost 100% of the thermal
* National authorities start own subsidy scheme requirement.

(e.g. >1,000 units deployed by a German scheme) DURATION: 2015-2020 with FCH JU Funding: ~4.5M€
DURATION: 2016-2021 with FCH JU Funding: ~34M€

Design, build and operate a 2 MW power generator, with full
integration of heat and power with an existing chlorine

production plant. Fully automated way of operation + remote
control

DURATION: 2015-2018 with FCH JU Funding: ~5.5M¢€



http://www.pace-energy.eu/

Cross- cutting: Supporting activities for market uptake

Regulations, _ Social
codes and Education and awareness Databases &

standards training & public Monitoring
acceptance
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Opportunities from the inclusion of Hydrogen in NECPs

EU27+UK NECPs were analyzed on the national opportunities for hydrogen deployment by 2030.

Onshore Wind
18 280 - 75 850 MW

44 680 - 184 390 GWh/a

Offshore Wind
1730-7710 MW

6 430 - 28 600 GWh/a

Solar Photovoltaic
16 750 - 76 740 MW
16 570 - 77 380 GWh/a

12 910 - 20 870 GWh,/a

https://www.fch.europa.eu/publications/
opportunltles-hvc!roq_en-ene_rqv- 7590 - 29 330 | Value Added
teChnOIOq |eS-COoNsS |der|nq- natlonal- m EUR/a in the domestic economy
energy-climate-plans aue Added as Shareof Annual G

Main results and impacts of renewable hydrogen deployment E U 2 7 + U K

in EU28 by 2030 in two scenarios

Electrolysers
12970 - 56 010 MW

42 540 - 182 830 GWh, /a
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In EU27+UK by 2030 depending on the scenario, 13-56 GW of electrolysers (4800HTrs full load) are

needed reducing 20-67MtCO2/a, creating 7.5-29 bn € added value and 104k-358k jobs.



https://www.fch.europa.eu/publications/opportunities-hydrogen-energy-technologies-considering-national-energy-climate-plans

Developing an EU wide Guarantees of Origin (GO) Scheme for Hydrogen

Two definitions: one for Green and one for Low-Carbon Hydrogen — more than 70,000 GOs issued already

Four production plants included in the pilot scheme which have been already audited

C . Air Products, Rotterdam (by product
Air Liquide, Port Jerome (SMR +CCS) Colruyt Group, Halle (Electrolysis +RE) 1 from Chlor-alkali process)
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Uniper, Flakenhagen (Electrolysis +
RE and methanation

https://cmo.grexel.com/Lists/
PublicPages/Statistics.aspx

Two labels are defined for hydrogen

)

10.8 kg CO,/ kg H,

2 On-going actions:

&

[=

8 4.3 kg CO,/ kg H, (1) Certifhy3: Setup of a platform for piloting a GO

g scheme for hydrogen across Europe.

2 Greenhovuse gas

& infensity threshold _ _

3 by I (2) IPHE taskforce on Hydrogen Production Analysis (H2PA);
no YU"C(i:ca‘sﬁcm
fbenchmark)

Renewable Non-renewable

Origin


https://cmo.grexel.com/Lists/PublicPages/Statistics.aspx
https://www.certifhy.eu/

EU Hydrogen Strategy of 8t" July 2020

Objectives in 3 phases with the Hydrogen Alliance to support the investment agenda

Phase 1: 2020-2024 Phase 2: 2025-2030 Phase 3: 2030-2050

- 40GW renewable H - H, technologies matured and
égfx\c/ﬂ;;gig ewable R, electro_ly_ser i flep::)oyted at large scale in hard
- 1 million tonnes renewable H, - 10 million tonnes renewable H, oEa clle S Ofr?\. ;

- Replace existing H, - New applications in steel & d xpansion or hydrogen-
roduction transport erlvec! syrlthetlc fuels
I_DRegmation for liquid H, - H2 for electricity balancing - EU-WII<de infrastructure
markets purposes network |
- Planning H, infrastructure - Creation of “Hydrogen Valleys” - An open international market
- Cross-border logistical
pfrastructure

Clean Hydrogen Alliance to support the EU Investment agenda
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Future European Funding opportunities for hydrogen

Depending on the project seize and goal, the right funding instrument should be chosen, FCH can help you!

Next parthership: CLEAN HYDROGEN

Channel cross-sectoral collaboration

Involve more energy companies

Include waterborne and rail transport industry
The industrial sectors (chemical, steel, refineries, etc.)
Include civil society and NGOs.

INNOVATION FUND

Driving clean innovative technologies towards the market
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First call for €10 billion to invest up to 2030 Avoid emissions and 1 1. :
projects in 2020 in EU’s climate neutral future boost competitiveness y ro g e n
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Energy intensive Carbon capture,
industries e and storage

S Important Project for Common European Interest




Proposed objectives for Clean Hydrogen Partnership &’ Hydrogen

3 main pillars: H, production, distribution and end-uses next to supply chain, H2 valleys and cross-cutting.

PILLARH2 PRODUCTION v PILLAR H2 DISTRIBUTION  *}
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SO1 Low carbon H2 production

SO3 Storage & delivery of H2
1. Electrolysis .

Large scale storage

2. Other modes of production Pipeline transport (grid) = )
Liquid carriers £ o @
Non-pipeline transport E § g
Key technos for distribution Q= S
=
Q c
=
SO2 Integration of renewables v o
.. - 32
3. Role of electrolysis in the energy S04 Refuelling infrastructure 8 E
system 9. HRS for multiple applications g
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SO8 Hydrogen Valleys

Integrated HZ ecosystems combining multiple applications (ports, industrial hubs, cities, etc.)

S$10 Cross-Cutting
Requlations, Codes, Standards, Training, Safety, social, etc.

Important to remain the Knowledge hub for Hydrogen




FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

Nikolaos Lymperopoulos

Project Officer
Nikolaos.Lymperopoulos@fch.europa.eu

For further information

www.fch.europa.eu feh
www.hydrogeneurope.eu @fch_ju

www.hydrogeneurope.eu/research
@ Fch-ju@fch.europa.eu

@ FCHJU



