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Strong public-private partnership with a focused objective

A combined private-public of more than 2 billion Euro has been invested to bring products to market readi

FUEL CELLS AND HYDROGEN JOINT UNDERTAKING

481 million euros

ﬂ Hydrogen
)

Europe ™™ Hydrogen Europe

Research

153 projects

Industry grouping uropean Research grouping

>185 members 83 members 41-4 % %
50% SME
285 projects 443 million euros
supported /7 projects
D
p 63% °C
Energy Transport Cross-cuttind 1.07B €
H, production  Road vehicles standards, safety, 67 million euros
and distribution Non-road vehicles gy cation, 48 projects
H, storage Refueling infra consumer
F/C for CHP Maritime, railand  j\wareness .
aviation applications '

79 million euros

Similar leverage of other sources of funding: 1.08 B € / projects 2



Overview of FCH JU activities in Finland

i,

Finnish Company: Convion is a
FINLAND ‘member of World Alliance for
Efficient Solutions / FCH JU
“contribution 5.6 Mil€

20 Finnish beneficiaries
Participating in 46 projects
Total FCH JU contribution: 28,7 Mil €

(approx. 2.67 % of Total FCH JU
contribution)

National Policy Framework: /
Target to reach 21 Public H2 REGIONS INITIA

Kokkola
refuelling stations by 2030 '

Helsinki:
1 CHP 50 kW deployed
(INNOSOFC)
1 CHP deployed (SOFCOM)
1 Back-up power System
deployed (PEMBeyond)

Various: i
1 planned boat

(MARANDA)

BUDGET ALLOCATION

B Demonstration Research

70%

Facts:

1 electrolyser deployed in
Kokkala™

1 planned HRS in Rovaniemi*
20 planned Buses in Kerava™

In 2013 Finland unveiled its
Hydrogen Roadmap

*non FCH JU demonstrations 3



Besides CO, abatement, deployment of the hydrogen
roadmap also cuts local emissions, creates new
markets and secures sustainable employment in EU
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2050 hydrogen vision

of final energy annual CO, annual revenue reduction of local emissions jobs (hydrogen,
demand? abatement? (hydrogen and (NO,) equipment, supplier
equipment) relative to road transport industries)3

1 Including feedstock 2 Compared to the reference technology scenario 3 Excluding indirect effects

SOURCE: Hydrogen Roadmap Europe team



Opportunities from the inclusion of Hydrogen in NECPs by 2030

' i i ” T
EU27+UK NECPs were analyzed on the national opportunities for hydrogen deployment. ‘Mw.::;zzﬁzzzm

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

Main results and impacts of hydrogen deployment in Finland

i Main results and impacts of renewable hydrogen deployment l ' l '
Onshore Wind Onshore Wind
! E 2 7 + K by 2030 in the two scenarios modelled in the present study

18 280 - 75 850 MW in EU28 by 2030 in two scenarios 390 - 1 380 MW

44 680 - 184 390 GWh/a 1120 - 3 930 GWh/a
Electrolysers Electrolysers

Offshore Wind 12970 - 56 010 MW Offshore Wind 320 -1120 MW

1730 7710 MW 2G-Sl
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Solar Photovoltaic - Ny Solar Photovoltaic
16 750 - 76 740 MW & . W 340 - 1 200 MW

499 - 1 561
250 - 880 GWh/a

5 |
16 570 - 77 380 GWh/a B I Trains
> ) 2 Ry & = ™\ . . 1 N %
~- 122 - 2 670 GWh/a : <
4 460 - 8 096 » \ ici i O, L Electricity Produced
Refuelling Stations . > \@ Hectricity Produced i’ L N\ ity
)
208990-427170 °, _ -
Trucks
2493 100 - 4 986 100

Cars
1 466 - 13 928 GWh/a

into Synthetic Fuels S Ol L9 S into Synthetic Fuels

3230-11630kVa 7 177 628 - 803 41
of Steel Micro-CHP units

& q

of Aromatics CHP installations

12 910 - 20 870 GWh,/a 130 - 390 GWh, /a

in Refineries

7590 - 29 330 | Value Added
m EUR/a in the domestic economy

N

2
0 - 587 kt/a
of Olefins o

.

7
=
=

= I 0 - 152 kt/a . Commercial-scale
i

L~ 12090 - 97 120 V/a

o IA of Methanol

0 - 762 kt /a
of Ammonia

in Refineries

270 - 900 Value Added
m EUR/a in the domestic economy

& > v . '
New Jobs
2730 -8850

’ | ' = L2
Emissions avoided - Emissions avoided
20 - 67 Mt CO./a 20 0 | | m EUR - ‘ 1.2-3.6 Mt CO,/a

In EU27+UK by 2030 depending on the scenario, 13-56 GW of electrolysers (4800HTrs full load) are needed
reducing 20-67MtC0O2/a, creating 7.5-29 bn€ added value and 104k-358k jobs.
Finland can contribute (nigh scenario): 1.12 GW electrolysers, 900 m€ added value and nearly 9000 jobs.



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

EU Hydrogen Strategy of 8t" July 2020

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

Phase 1: 2020-2024

- 6GW of renewable H, electrolysers
- 1 million tonnes renewable H,

- Replace existing H, production

- Regulation for liquid H, markets

- Planning H, infrastructure

Phase 2: 2025-2030

- 40GW renewable H, electrolyser

- 10 million tonnes renewable H,

- New applications in steel & transport
- H2 for electricity balancing purposes
- Creation of “Hydrogen Valleys”

- Cross-border logistical infrastructure

Phase 3: 2030-2050

- H, technologies matured and
deployed at large scale in hard to
abate sectors.

- Expansion of hydrogen-derived
synthetic fuels

- EU-wide infrastructure network
- An open international market

Clean Hydrogen Alliance to support the EU investment agenda
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uropean Clean
lydrogen Alliance

https://www.ech2a.eu

What Is I1t?

> Launch on 8t July 2020 Hydrogen Production

» Mission to create a project pipeline for a
massive role-out of EU Clean Hydrogen

technology
Mobility Applications
» Involving all active stakeholders in the

Transmission & Distribution

clean hydrogen ecosystem, bringing : .
together supply and demand Industrial Applications
The blueprint estimates investments of €430 Enerev Applications
billion by 2030 SY SR

Residential Applications



https://www.ech2a.eu/

FCH-JU region initiative was key to boost the hydrogen awareness in EU

The regions initiative led to the H2 Valley partnership, PDA and a call topic on H2 Valleys

https://www.fch.europa.eu/page/about-initiative

European Hydrogen Valleys Partnership

launched May ‘19 at EVS 32 in Lyon

AT
EUROPEAN HYDRO -3
. " PARTNERSHIP Jé’;

uuuuuu

Partnership led by:
North of Netherlands (NL)

Auvergne Rhone Alpes (FR)
Y Le Normandy (FR)

2= Aragon (ES)

W 40 regions joined

http://s3platform.jrc.ec.europa.eu/hydrogen-valleys

Supporting regions and cities in assessing
various FCH applications

“I want NextGenerationEU
to create newEuropean
Hydrogen Valleys to

modernise our industries,
power our vehicles and bring
new life to rural areas.”

Project Development Assistance (PDA)
launched Jan 20 (38 applications / 19 countries)

Texel, Netherlands Mariestad, Sweden

Gdynia, Poland

w £ / Mocenok, Slovakia

/- Ruse, Bulgaria

"",—'_'ﬂ——'-' Sofia, Bulgaria

Limburg, Belgium

Bourgogne-Franche-Comté, o
France

Asturias, Spain A

Medio Téjo, Portugal ~__

Zagreb, Croatia

Great opportunity to bring on-board and share learnings

with ‘less FCH ready’ but higly interested EU13regions

https://www.fch-regions.eu/

End of 2021 another PDA will be
launched focus on EU13!



https://www.fch.europa.eu/page/about-initiative
http://s3platform.jrc.ec.europa.eu/hydrogen-valleys
https://www.fch-regions.eu/

Examples of Hydrogen valleys in Europe today

Its scope is system integration: Production of renewable H2, storage, distribution and end use (transport, stationary & industry)

Z | Aeunand’

l Storage&infrasnh‘uc*urf- | <1 o
: ) isfsectorallintegrationiisirarelyiseenis

North Netherlands ' : . Hydrogen Island (Spain)*
31 partners (public + private) DROGE| H2 production from solar
Electrolysis for green H2 production, H2 injection in gas-grid
H2 Mobility: buses, passenger cars and trucks Use: heat (hotel,
H2 production by wind on Islands H2 Refueling stations municipality buildings),
Storage and transportation by E-Kerosene for aviation power (port of Palma),

truck | H2 for an inland water transport barge mobility (buses)
Use: heat (school), power (ferries) Domestic Heat applications

& mOblllty (mun|c|pa||ty CarS) Underground Hz Storage (HYStOCk) (*) Subject of successful signing the grant by Dec 2020




Hydrogen Valleys to accelerate the energy transition

Renewable and Clean Hydrogen Challenge (IC8) under C mll?lg\?ErION

=l I I NS

Mission Innovation

Hyd rogen VaIIeys have become a global phenomenon, )
with integrated projects emerging all around the world V"ael‘f;::'peer exchange among H2

A fast-growing landscape of globally leading projects ... )) ... featured on a new v’ Raise awareness among policy
—— Netherlands 83 EU IPCEI B Germany W China = platform makers

> HEAVENN > Blue Danube > Green Crane > H2Rivers/ > Norddeutsches > Pearl River Delta {Fnshan]

> Hydrogen Delta > Black Horse > New Green Flamingo HZ2Rhein-  Reallabor > Beijing-Zhangjiakou : ‘/ Advance Clean energy tra nSition

> Green Octopus ___ Neckar > eFarm > Rugao
> HyBayern > Hyways4

future

> 30 valleys from
18 countries

=t= United Kingdom
> HyNet North West England
> BIG HIT Orkney Island

AN

_® | Japan

EU (EC+FCH JU) in the lead also in

B Chile > FH2R Fukushima ) )
> Hydrogen ‘ terms of gathering and sharing
;ﬂﬁe W -'K * A Er;:rt: emission valley >3.000 d lessons learnt
—_— ﬁuuergn;-il:ﬁdnaahlpas ) t ata
> ACES, Utah > normandy ycrogen oints
> Portof LA, Shore fo Sors oy P

Project, California

Bourgogne Franche
= Spain Comté g
> Green Hysland K ‘ > CEOG, French Guiana : 1 U | n- d e pth b e St'

Mallorca

\ .
== Denmark == Thailand B B italy —— Austria sl Australia racil I ﬁl h o h 2
> HyBalance > Phi Suea House > South Tyrolean > WIVA > Neoen Crystal Brook p aCt ce p Omlies tt S N WWW. V- e u
hydrogen valley P&G Energy Park
> Eyre Peninsula
Gateway

B Countries with hydrogen valleys on the initial platform

Additional countries with major hydrogen valley activity where outreach is ongoing

10



https://www.h2v.eu/

Electrolysis projects: increase capacity & lowering cost

Europe is world-leader in electrolysis systems (EU has the most patents and publications vs other parts of the world)

Project: Don Quichot Project: Haeolus Project: H2future Project: Djewels

Place: Belgium Place: Norway Place: Austria Place: The Netherlands NEXT:
Date: 2011 Date: 2017 Date: 2016 Date: 2018 -
Electrolyser: Hydrogenics (PEM) Electrolyser: Hydrogenics (PEM) Electrolyser: Siemens (PEM) Electrolyser: McPhy (ALK)

Funding: 5.0 m€ Funding: 5.0 m€ Funding: 12 m€ Funding: 11 m€ ~2025:

several 100 MW'’s

ﬁ J ’.. = - —\ A
I : 2030: GW scale

Djewels HYVALLEY

20 MW - 60MW
3.4 MW 10 MW 100 MW

Project: Demod4grid Project: Refhyne The European Green Deal
Place: Austria Place: Germany call for proposals includes a
Date: 2016 Date: 2017 topic to install a 100MW
Electrolyser: IHT (ALK) Electrolyser: ITM (PEM) Electrolyser.

Funding: 2.9 m€ Funding: 10 m€

Project: Hybalance

Place: Denmark

Date: 2014

Electrolyser: Hydrogenics (PEM)
Funding: 8.0 m€

16 proposals
received




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

Air Products, Rotterdam (by product
H2 from Chlor aIkaI| process)

Uniper, Flakenhagen (Electrolysis +

Air Liquide, Port Jerome (SMR +CCS) Colruyt Group, Halle (Electrolysis +RE) RE and methanation

77777

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

On-going actions:

(1) Certifhy3: Setup of a platform for piloting a GO

scheme for hydrogen across Europe. -

(2) IPHE taskforce on Hydrogen Production Analysis methodology.

- . -
=> important to unlock future cross boarder trading. eCel



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

FCH-JU has projects related to many different modes of transport

Heavy duty transportation is looking seriously to hydrogen due to the huge performance improvements of fuel cells




Bringing H2 mobility initiatives into one

framework
H2ME Project overview (2015 — 2022)

HRS: Hydrogen Refuelling Station

FCEV: Fuel Cell Electric Vehicle

RE-EV : Range-Extended Electric Vehicle
OEM: Original Equipment Manufacturer

Endorsers:

Mabilité Hydrogane France Iceland

H, Mobility -

g
= | N

H2

Scandenavian Hydrogen
Highway Partnership

United

. ydrogen .;argdo.'n

mm mobility grouping
l l in Benelux ; Ireland

B Hydrogen mobi ity : e Vg

B Erouping in Austria

Hydrogen

mobility '
l l I00INTY >4
grouning in ltalv . -
grouping in Italy | y Hydrogen

-
:“, Mobility Europe

Franc

v _ .9

Sweden

Norway

Peoland
= h

rechia
Slovakia

. NS

Hungary

Croatia
Serbia

Italy

Concept:

<+ Joint initiative from the most ambitious European
hydrogen mobility initiatives

< One ‘working framework’ linking these initiatives,
which provide the opportunity to:

1) Identify optimal commercialisation strategies
and synergies between countries

2) develop European strategies for
commercialisation

New hydrogen refuelling stations: Fuel cell vehicles:
* 20 - 700bar HRS in Germany * 500 OEM FCEVs

“* 12 - 700bar HRS in Scandinavia ** 900 fuel cell RE-EV
** 11 - 350bar and 700bar HRS in France
“* 6—350bar and 700bar HRS in the UK
“* 1-700bar HRS in NL




Visualization of the data: Real-time availability information

https://h2-map.eu/
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HRS Availability Map

with availability data from the E-HRS-AS

Choose H: fuelling option
Map legend
& 700 bar ~ 0

&= 700 bar .

™= 350 bar

HRS status

Available

= 350 bar

Limited availability

Unavailable

HRS statistics ~
Mumber of HRS

T total

a2
g Mo live status
© Outside opening hours

= 700 bar

®= 350 bar
700 bar Hz for cars not provided

G 350 bar

FCH JU - European Commission

FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

©®

15
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Availability refers to the selected fuelling option only.


https://h2-map.eu/

FCH-JU funded FCB projects and studies since 2009

7 projects will put in total about 360 FCB’s on the road

Activity 20102011 (2012 2013 |2014 (2015 (2016 (2017 (2018 (2019 (2020
CUTE & HyFLEET: CUTE (2001-09)

"y

S |CHIC (- H |G —

=) - _ Tens of 9

- EEEEEE S EEEEEEE—

E' High V.Lo.City buses Ea

= HyTransit o E—

2 | 3Emotion _ S SO T IO —

=

E ] _ JINE

= JIVE Hundreds HFQ
JIVE2 of buses — —

JIVE/JIVE2
= Orders placed for 230/295 buses (78%) with 5 suppliers Van Hool (80), Solaris (57), Wrightbus (65), SAFRA (10), and Caetano (18).

= Delivery of the first 50 buses in Cologne (35), Wuppertal (10), and Pau (5) and start of full route operation.
All buses on the road by end 2021

= Increased interest from other European OEMs, with JIVE-compliant offers received from: Optare, Rampini, and SOL and
continued interest from ADL, Daimler, VDL, and interest from 2 other major European OEMs.

Capital cost per FC bus

EUR (m)

Capital costs of fuel cell buses ordered in different years

(non-articulated single deck buses)

2.0 ~
ar
FCHJU MAWP*(2014-
1.0 4 JIVE 2020) targets: £650k
—— projects (2020) / €500k (2023)
L
0.5 N . Range indicated by
|
certain OEMs
0.0 considering
' commercial roll-out
2009 2012 2014 2017/18 2020 2023 <€350k per bus,
GHIC LS 8S8MoTIoN assuming >100
Hy - buses per year and
continuity of
Year of bus order & relevant project demand

France) crowned

t bus or the worlad

Project Information

Funded under

CoacHyfied
H2020-EU.34.6.

Grant agreement ID- 101006774

Overall budget
Status €7329180,25
Ongoing project

EU contribution

£ 4999 441,75
End date

31 December 2025

Start date
1 January 2021

Coordinated by
FEV EUROPE GMBH

Bl Germany




Heavy duty trucks demonstration projects to validate the technology

Long haul and urban applications

P e e e e T e e e e e e I e e

15 Long haul trucks

£
i 2HAL "‘
§>At least 400 km autonomy;

P e e e e I e e e e e e e e e

15 Refuse trucks REVIVE "

» Daily back-to-base missions;

" - »Standardization of the design towards
o mass production;
¢ i
!
o

> Fleet operation: 120.000 hours;

§>Tractor and rigid configurations;

§>Integration in the daily operations of
- end users with different operations(Air
Liqguide, BMW, Carrefour, Colruyt)

;;2021/2022 deployment of the trucks; » First truck already deployed in Breda;

30 trucks
13 demonstration sites
7/ countries

23/11/2020: Industry commitment for 100.000 trucks and 1500 HRS by 2030 in the EU

17



Rail accelerates Hydrogen and Fuel Cells technology @h'ftZR _
Ift2Ral

The first business models are appearing

FCH trains make economic sense above all on
longer non-electrified routes >100 km

FCH trains esp. for last mile delivery & main routes
with very low utilisation (<10 trains/day)

Low electricity costs (<EUR 50 /MWh) & high infra
utilisation (HRS...) favour FCH technology;

FCH trains has downtimes <20 minutes (due to fast

refuelling) and withstand long operating hours >18
hours w/o refuelling;
FCH trains are economically feasible clean

The European Commission’s Fuel Cells and Hydrogen Joint Undertaking (FCH

alternative to diesel trains in many cases;

STUDY ON THE USE In some cases, battery trains may appear as more T o sl A e projct o » €10m grant 0 mpport
:NFDF :5:;:5:;'&5" cost-effective option but come with operational T i FCHDAL prfc sk o desinand o ee-ision
IN THE RAILWAY constraints resulting from highly route-specific et opersE peroTmanes comprred it e enaine
ENVIRONMENT tailored battery configurations. e uropean Unkon (R1) fundin vasavarded nerthe Horcon 2020

Besides CAF, the FCHZRAIL project involves DLR, Rente, Toyota Motor Europe,
Adit, [P, CNH2 and Faiveley Stemmann Technik.

18



https://fch.europa.eu/publications/use-fuel-cells-and-hydrogen-railway-environment

FCH2 JU is supporting the growing sector of maritime

Continuum of funding in the best fit for business case

2020 — LH2 -
vessel [t e » No « one size fits all »

- Different vessels segments

- Different power and autonomy
- Various fuels (H,, NH;, LOHC)

- FC technologies (PEM, SOFC)

2019 — sea-
going vessel

2018 — ferry +

barge pusher Key considerations

- Crucial need for international cooperation

| - Importance of regulatory aspects (IMO and CESNI)
2017 — »- | - Ports as hydrogen « coastal hubs »

research vessel S—— » - FCfor hotel load at port or propulsion at sea

2013 - APU for = o *5 Challenges: R&D in the area’s of LH, storage
yachts . (bunkering), MW scale Fuel Cells, carriers,...




H2Ports project aims to implement Fuel Cells and Hydrogen in Ports

Implementing Fuel
Cells and Hydrogen

PO RTS Technologies in Ports

@ | FUELCELLS ANDHYDROGEN
JOINT UNDERTAKING

":CL N\ ;U'«;‘; :' 'r‘\u:'\ : MObIIe HRS
4] L s * Hydrogen supply logistics at ports
« Port requlatory framework

« Safety procedures

Reach Stacker in MSC Terminal E

« FC:90-120 kW
i &

= M=

« 2 years /5000 h of operation

Port of Valencia

——

H2PORTS project in the
port of Valencia

| * Reach stackers and yard
TeSili tractors will be
demonstrated in the port
* A mobile hydrogen
I I refueling station will be

Yard Tractor in Valencia operated inside the port
Terminal Europa

« FC: 85 kW
« 2 years /5000 h of operation

DURATION:
2019-2022; project 4.1 M€

(4 M€ by FCH-JU)

Next: Building a worldwide hydrogen ports coalition under CEM




Hydrogen powered Aviation study (joint study with clean sky2 1u)

Hydrogen propulsion has significant potential

e Sl ™
-" ,A-'\ ! o R =
h has significant potential

o - S

Key takeaway: Hydrogemipro

- ~

Afact-based study of hydrogente q - |
economics, and climate impact by 2050 -

May2020

Technology Economics Climate impact Research & Innovation

Hydrogen Less than 20 Zero CO, and First proto-
is feasible USD per PAX 70% reduction type by 2028

to power aircraft with additional costs on a H2- of climate impact by required for short-range
entry into service as  powered short-range flight — converting 40% of the fleet  — significant
early as 2030-2035 20% cheaper on medium-range to H, with 15% less global investments for R&l
- for short-range to generate same climate renewable energy needs for needed now to meet
Clean Sky2 segments impact than synfuels by 2040  the sector in 2050 2050 target =

https://www.fch.europa.eu/news/new-study-
hydrogen-powered-aviation-preparing-take

Next: Close collaboration with all stakeholders to realize
the demonstrator by 2028!

9

Clean Sky?

Example: Short-range aircraft
with hybrid H2 propulsion

Exemplary pictures

Evolutionary aircraft design for short range
Reference aircraft: Airbus A320 neo

Fuel cell
2 LH2 tanks in system (11 MW)
9 m extended generating
back of fuselage electricity for
behind PAX cabin electric motors

Balanced center

Electric motor mounted on the of gravity — wing

9 main turbine fan shaft — providing shifted to back and
full power for cruise, while H2 increased wing
direct burning turbine is turned off loading

_ 40/ Decrease of block energy due to higher
0 energy efficiency of fuel cell system

Source: DLR design study, expert input, project team

La France veut lancer un avion « zéro
emission de CO2 » des 2035

Au-dela des mesures d'urgence, le plan de soutien a 1'aéronautique frangaise du gouvernement,
chiffré a 15 milliards d'euros par Bruno Le Maire, vise a placer I'aéronautique frangaise en pointe
dans la transition énergétique. Avec un objectif ambitieux : lancer un avion vert a 1'hvdrogene dés
2035.
—

21


https://www.fch.europa.eu/news/new-study-hydrogen-powered-aviation-preparing-take

Educational Activities — Overview

Preparing the European workforce is crucial for scaling up the industry.

Educational and training programs tailored to multiple target groups
European
Network of

. Post Graduates
15 projects

and Young
10 - FP7 -
c — H2020 Professionals

+ complementary
Technical (e 1

Al
N

i’ Universities
/
- —

.

FCH JU
supports

initiatives & studies

E-Platform for
connecting

Professionals i knowledge
Budget Regu}ators and -
Public Safety Officials
Overall
18,6 M€
FCH 2 JU Funding Multiple levels and types of education, learning formats, features...
14,7 M€
Graduate Undergraduate Serious games Mock-up installations
Compulsory e-learning  blended 22

Happy to share best practices, learnings and material.



Fuel Cells and Hydrogen Observatory (aunched 1s sept 20

One stop shop to understand where the FCH sector is at and how it is evolving

Fuel cell market

» Go to resource for all things on fuel
cells and hydrogen

» User friendly and reliable output —
= charts, graphs and data downloads

- reports IIIIII -.II
> It COVEfS . | .H'.-'.'J':nen Supply

e Technology & Market

e Policies & regulation Y
Net Number of FCEVs in Europe .

e (Codes & Standards &

e Patents & Publications i

e Funding

e Education & Training

» Global resource

» www.fchobservatory.eu
info@fchobservatory.eu

FUEL CELLS AND HYDROGEN
, @FCHObservatory ussenvmnv The Fuel Cells and Hydrogen Observatory has been prepared for the FCH 2 JU under a public procurement contract

@@0O®



http://www.fchobservatory.eu/

European Hydrogen Safety Panel (EHSP) initiative

Expert group on hydrogen safety assisting the FCH 2 JU at project and programme level

EHSP Launched and running!

The EHSP released the first 2 reports on:

- Safety planning in FCH projects

FUEL CELLS AND HYDROGEN s
JOINT UNDERTAKING m

FCH

- Lessons learnt from HIAD

ABOUT US PROJECTS ~ STAKEHOLDER FORUM  PROGRAMME REVIEW Eggufguiﬁww & NEWS, EVENTS & MEDIA ~ AWARDS 2018

Home # Initiatives

STUDES EUROPEAN HYDROGEN SAFETY PANEL
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SAFETY PLANNING FOR HYDROGEN AND FUEL CELL PROJECTS

/ ||l“

t.q H I

05 July 2019

NOTICE

This document i prepared by the European Hydrogen Safety Panel (EHSP) with the mandate and support of the Fuel
Cell and Hydrogen Joint Undertaking (FCH 2 JU). Neither the FCH 2 JU nor the EHSP makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information,

apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.

the EHSP.

The views and opinions of authors expressed herein do not nece
EHSP. Additionally, the document does not provide any approval or endorsement by the FCH 2 JU or the EHSP of any
system(s), material(s), equipment or infrastructure discussed in the document.

Assuring that H2 safety is adequately handled

Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute aor imply its endorsement, recommendation, or favouring by the FCH 2 JU or

ssarily state or reflect those of the FCH 2 JU or the

FUEL CELLS and HYDROGEN 2 JOINT UNDERTAKING
(FCH 2 JU)

Assessment and lessons learnt from HIAD 2.0 —
Hydrogen Incidents and Accidents Database

20 September 2019

NOTICE

This document is prepared by the European Hydrogen Safety Panel (EHSP) with the mandate and
support of the Fuel Cell and Hydrogen Joint Undertaking (FCH 2 JU). Meither the FCH 2 JU nor the EHSP
makes any warranty, express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed,
or represents that its use would not infrings privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does
not necessarily constitute or imply its endorsement, recommendation, or favouring by the FCH 2 JU
or the EHSP.

The views and opinions of authors expressed hersin do not necessarily state or reflect those of the
FCH 2 JU or the EHSP. Additionally, the document does not provide any approval or endorsement by
the FCH 2 JU or the EHSP of any systemi(s), material(s), equipment or infrastructure discussed in the
document.

Promoting and disseminating H2 safety culture
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Funding instruments
at EU level




Future European Funding opportunities for hydrogen

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

New partnership: CLEAN HYDROGEN

ur ' . p "
et 9 PILLAR H2 END USES :
=]
(&)

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

. Non-pipeline transport
. Key technos for distribution

Start expected by
end 2021 with an
increased budget

Knowledge

SO2 Integration of renewables
3. Role of electrolysis in the energy S04 Refuelling infrastructure

H O r i Z O n E u ro pe . SR 9. HRS for multiple applications

S09 Supply Chain
Manufacturing & scale-up

Safety

Int’l coop.

SO8 Hydrogen Valleys

Integrated H2 ecosystems combining multiple applications (ports, industrial hubs, cities, etc.)

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

INNOVATION FUND IPCE]

€
% a E_;DU &) ﬂ@@

First call for €10 billion to invest up to 2030 Avoid emissions and | ‘
projects in 2020 in EU’s climate neutral future boost competitiveness y ro g e n
--------------------- Supporting innovation in: RS SE for Climate Action

A ’:" “\ .

B g o,

Energy intensive Carbon capture,
industries Renewables Energy storage use and storage

#NextGenerationEU — i €
= ] 3 uropean
HEUBudget :m e - Commisslonl

Important Project for Common European Interest
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Hydrogen — Research and innovation

_ _ Horizon Europe
Partnership under Horizon Europe Programme

Maintain and strengthen EU’s global leadership role through support:
Establish Clean Hydrogen Partnership (successor of FCH-JU) by end 2021 with a budget of 1 billion EUR
« Targeted research and innovation in Horizon Europe
 ETS Innovation Fund
* Interregional Innovation Investment Instrument with pilot action on hydrogen technologies

H2 is split in 7 partnerships in EU:
Clean Hydrogen
Processes4Planet
2ZERO

O3 Storage & delivery of H2

Large scale storage

SO1 Low carbon H2 production S
1. Electrolysis c
2. Other modes of production 5. Pipeline transport (grid)

6. Liquid carriers

7. Non-pipeline transport

8. Key technos for distribution

b

Waterborn
Clean Steel
Clean Sky
EU Rail

SO2 Integration of renewables

3. Role of electrolysis in the energy S04 Refuelling infrastructure
system 9. HRS for multiple applications

SO9 Supply Chain
Manufacturing & scale-up

SO8 Hydrogen Valleys

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

$10 Cross-Cutting
Requlations, Codes, Standards, Training, Safety, social, etc.
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SYNERGIES: Strong cooperation is Key to deal with bigger yet fragmented EU Funds

H2 evolving and growing: from R&D&I to large Demos and full Market Deployment

y R DEMO DEPLOYVENT

MOVE*
ENER*

2Zero (road) CEF2-T&E

REGIO
MARE

P4P

Clean H, (Processes for

Inter-partneship Planet) CLIMA*
Assembly (RTD) MS&Regions

EIC HOR'ZON Innovation

= Pathfinder
= Accelerator E U RO P E DEVCO Fund G (RECOVER

EFSD ECFIN
(European Fund Recovery and
Waterborne for Sustainable Resilience

Development -
EIP)

Clean Steel ESIF

Clean

Aviation Facilit
REGIO* aciiity

Just
Transition
Fund

Transforming InvestEU
JVET Financial Instruments

ENER
Clean Energy EU renewable
Transition energy financing

. mechanism
(transnational)
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The 15t European Hydrogen Week

A huge success with many high level speakers

More than 10.000 people from 63 countries joined
W. =il 4h 4 The 2" European

Bart Btebu yck Frans Tnmn‘ermans Thierry Breton Mariya Gabriel Kadri Simson Adina Valean
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ropean Commission Iniernai Market pnovalion. Rese Cullwe, Energy Transport

A A i@ - Launch of Clean H, JU
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Infrastructure [GER) Enireafeneuhp and SMEs E=P-Cnorn palor for the
European Commissicn Commit 1LI

Chile

For ) Green Future

! ' » T 29th Nov. — 3rd Dec. 2021
Aziz Rabbah Jens Geier KIausBonhoﬁ Jean Eric Paquet Kurt-Christoph von DltteJuulloroensen E [ ] [ )

Minister of Energy, Mines and  Member of the European Director Geperal. Policy Issues Direclor General Knobelsdorﬁ Directo

Enviropment (MAR) Parfzament Federal Mimistry of Trarsport DG Ressarch and innovation
and Digital Infrastructurs
(GER

g 1 EF

#CleanHydrogen -

e gt
1 3 #EUHydrogenWeek
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FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

Bart Biebuyck

Executive Director
Bart.Biebuyck@fch.europa.eu
w @bart.biebuyck
in  Bart Biebuyck

For further information

www.fch.europa.eu
www.hydrogeneurope.eu
www.hydrogeneurope.eu/research

Q @fch_ju
@ Fch-ju@fch.europa.eu
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