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FRANCE HYDROGENE : OUR MISSION, OUR ACTION France
Hydrogéne

Engagée pour la transition écologique

= Gathering 400 members - brings together the actors of the French hydrogen sector structured
along the entire value chain

* Privileged interlocutor of public authorities, France Hydrogéne acts to :

» structuring a high-performance, competitive and innovative French hydrogen industry,

» share and promote the challenges of the sector

» assist the regulatory framework to support the deployment of hydrogen technologies in France
= Setting-up and leading a Hydrogen Task Force with MEDEF International

» aims to bring together all French companies active in the Hydrogen value chain and wishing to
explore foreign markets, to form partnership at an international level and to expand their
business abroad.

» VIG'Hy : a reference site fort monitoring the deployment of Hydrogen in France
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FRANCE HYDROGENE gathers 400 MEMBERS

Large Companies (70) SME’s (170)

e Air Liquide, Linde, Messer, Air Products e McPhy, Elogen, Ergosup
e Engie, CNR, Total Energies, Shell e Safra
e Hynamics groupe EDF * HyVia
e Omexom, Technip Energies, Bouygues Energies & e Gaussin

Services, Eiffage, Suez, SPIE, Vinci e Chereau
e Vicat e Semat
e Loxam, JCB, BDR Thermea e Hype
e Schneider Electric, Schlumberger, ABB, Siemens e EODev, Powidian, H2Sys, Pragma
e Airbus, Ariane Group, Alstom e Helion groupe Alstom, HDF, Symbio, GreenGT,
¢ John Cockerill e Atawey, HRS, Proviridis, HySetCo
e Arkema, Vallourec e Haffner, ETIA, Qairos
e Hyundai, Toyota e Lhyfe, Qair, H2V
e Plastic Omnium, Michelin, Faurecia, Bosch e MaHyTec, Nexeya
* Storengy, Terega, GRTgaz, GRDF e Sylfen, Bulane, HySiLabs
e And more e Alcrys, Ad-venta, Cahouet, Swagelok, NovaSwiss,

Top Industrie
e Rougeot

e Hynova, Blue Spirit Aero, Avions Mauboussin
e And more




FRANCE HYDROGENE gathers 400 MEMBERS

Public & local authorities, associations (70) Actors from research and learning

e Regions (12) e CEA

e Large cities : Marseille, Nantes, Rouen, Le Mans, * CNRS and FRH2
Lille, Lyon, Nice, Le Havre, ... e IFPEN

e Local authorities e EIFER

e Major seaports : e CNES
o Nantes Saint-Nazaire, e FC Lab
o Bordeaux, e LEMTA
o Marseille-Fos

e Transport authorities : e H2Mines, IFP School, Université Bretagne Sud,
o Transdey, Université de Corse
o Keolis, e INERIS
o SNCF, e ENSOSP

o RATP, RATP Dev ° ..
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VIG’HY - HYDROGEN OBSERVATORY

A reference site for monitoring the deployment of
hydrogen in France
Key deployment figures : mobility, industry, energy

Directory of actors, members of France Hydrogéne — and their
products

A representation of the hydrogen value chain and stakeholders
Repository of skills and competencies in the sector

Overview of applicable regulations

Mapping of H2 projects in the territories and charging stations

Hydrogen equipment production sites (electrolysers, tank and fuel
cell plants)

www.vighy.france-hydrogene.org
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VIG'HY
l'absarvaloire de Mhydrogene

Bienvenue sur
I'observatoire de
I'hydrogéne

La chaine de valeur de
I'hydrogéne
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BACKGROUND France
Hydrogéene
Engagée pour la transition écologique
= Over the past 10 years, public supports to hydrogen R&D projects:
> PIA 100 M€ over the past ten years
» National Research Agency (ANR) 110 M€ for hydrogen public research over the past ten years
= June 2018 — Hydrogen Deployment Plan for Energy Transition
» Public support to more than 30 projects for hydrogen deployment for mobility (90 M€) and industry (11,5 M€)

» French Public Investment Bank (Bpifrance) supported hydrogen innovation projects and technology development carried by
start-ups and SME

» French Territories Bank suppported hydrogen deployment projects carried by local organisations and authorities
= November 2019 — Energy and Climate Law, first step for hydrogen strategy legal framework
= February 2020 — Clean hydrogen found to be a priority among the 11 key strategic markets identified by the French Government

= February — June 2020 — Call for expression of interests on hydrogen = 160 projects submitted representing 32.5 Bn€ of investments
and 7 Bn€ need of public aid

» June 2020 — German Hydrogen Strategy (9 €Bn)
= July 2020 — European Hydrogen Strategy

= September 2020 — A new national Strategy for Decarbonised Hydrogen Development in France
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TWO MAJOR STEPS

= September 2020 - A national Strategy for Decarbonised Hydrogen
Development in France, with 3 main axes

» Axe 1. accelerating investment for a decarbonised and competitive
hydrogen industry

» Axe 2: deployment of heavy-duty and intensive hydrogen mobility (road,
railway, waterbone, aviation)

» Axe 3: invest in R&D&I

Some specific targets and objectives from the 2020 Strategy
» 7.2€Bn by 2030 of public support, including 3.4 €Bn by 2023
» Between 50,000 and 150,000 directs and indirect jobs

» European industrial cooperation with an Important project of European
common interests (IPCEI) on hydrogen

November 2021 - the strategy is strenghtened with an additional public
investment of 2 €Bn from the new investment plan France 2030

» Objective to be one of the leader of clean hydrogen

> At least two gigafactories of electrolyzers on the French territory by 2030

. France
Hydrogéne

Engagée pour |3 transition écologique
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RENEWABLE AND LOW-CARBON HYDROGEN France
A PRIORITY FOR FRANCE AND EUROPE Hyudrogéne

Engageée pour la transition ecologique

O Environmental stakes : hydrogen provides many solutions to decarbonise the industry and
S coz transport sectors

O,Q Economic stakes: hydrogen offers the opportunity to build an industrial sector and an
n!__ ecosystem for new jobs

Energy stakes: hydrogen allows to reduce dependence on fossil fuels imports

Technological stakes: opportunity to place France and Europe as hydrogen technologies
frontrunners in the global competition.
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HYDROGEN FRENCH STRATEGY France
KEY DRIVERS Hydrogéne

Engageée pour la transition ecologique

= Energy efficiency
» Direct usage of decarbonised energy carriers and feedstocks
» Production and consumption proximity

= Cost efficiency and competitiveness
» Rapid scale-up of the whole value chain

» Research, development and innovation to secure tomorrow’s hydrogen
technologies

= Public acceptance: full support from end-users as long as decarbonised
hydrogen is produced and used nearby

France Hydrogéne — April 26t 2022




HYDROGEN FRENCH STRATEGY France
9 Bn€ of public support by 2030 Hydrogéne

Engageée pour la transition ecologique

1. Industry decarbonation and electrolysis market scale-up : objective of 6.5 GW and save 6 Mt CO2 by 2030

h » Scale-up of the industry of electrolyzers

» Financial support for large scale electrolysis demonstrator and carry on the small scale electrolysers
deployment

> Set up of a support scheme to scale up large scale decarbonation projects with OPEX aid
2. Clean hydrogen for heavy duty and intensive transport applications

m » Financial support for industriel projects for tje key components of heavy-duty transport applications (road,
® ® railway, waterbone, aviation) through a « Demonstration and technology bricks » call for projects (ADEME)

» Development of important hydrogen vehicles fleet acquisition projects and the development of shared
hydrogen refuelling infrastructures at local level through a « Local hydrogen hubs » call for projects (ADEME)

gy 3. Support R&D, large scale demonstrators and development of key components for tomorrow’s hydrogen
_@_ usages
=k » Implementation of a Priority Program for hydrogen technologies and equipments (ANR)

» Investments for Future Program call for projects

. . France Hydrogene — April 26t 2022




FRENCH HYDROGEN STRATEGY France
ACTION PLAN Hydrogene

Engageée pour la transition ecologique

Action plan EZE | 2021 | 2022 | 2023

Innovation Plurennial Research Program

et~

@ ! m Demonstration and technology bricks and projects for Innovative projects (PIA)

IPCEI to support industrialization : lower costs and technological sovereignty:
» New generations of electrolysers (industrialisation and projects)

» Key components related to hydrogen mobility

» To decarbonize mobility and industry

-

Deployment d‘:
-

ﬁ ﬁ @ French Energy Regulatory Commission’s support scheme for Non-interconnected areas

® Incorporation of Biofuels tax exemption o
s EEEEEEEEEEEEEEEEEEEEERT
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Support mechanism for

clean hydrogen

Local hydrogen hubs call for projects (ADEME)

i
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HYDROGEN FRENCH STRATEGY France
TWO CALLS FOR PROJECTS OPENED IN 2020-2021 Hydrogéne

Engageée pour la transition ecologique

1. Call for Technologic Components and Demonstrators — operated by ADEME

» Develop/optimize systems and components needed for hydrogen production, transport and
usages

» Support demonstrators, pilots and first commercialisation projects in order to enhance the
hydrogen sector structuration and new solutions developments

> Around 350 M€
» Opened until 31st of December 2022
2. Clean hydrogen for heavy duty and intensive transport applications — operated by ADEME

» Support the deployment of local hydrogen hubs with decarbonised hydrogen production,
distribution and usages through shared infrastructures

Support the scale-up of the hydrogen sector and thus achieving reduced costs
Around 275 M€ + additional 200 M€ (to be confirmed)
Three waves already : December 2020, March 2021, September 2021

V V VY V

ooooo To be reconducted in 2022 — waiting for the new call
. France Hydrogéne — April 26t 2022




IPCEI France
HYDROGEN TECHNOLOGIES Hydrogéne

Engageée pour la transition ecologique

European Research and Innovation Mechanism to:
» Promote projects of transnational interest in strategic areas
» Allow larger State aids on strategic projects

» Support participants at the R&D stage, also First Industrial Deployments and Infrastructures

The first waves of the IPCEI H2 will aim to support industrialisation in France, in order to lower costs and
to have technologi sovereignty over equipments, with 15 French projects:

» Electrolysers: McPhy, John Cockerill, Elogen, Genvia
» Key components related to hydrogen mobility: Hyvia, Symbio, Arkema, Alstom, Plastic Omnium, Faurecia

» Decarbonisation of the industry: Masshylia (TotalEnergies/ENGIE), Hynovi (EDF/Vicat), Air Liquide
(Normand’hy et Dunkerque) et Arcelor Mittal (Dunkerque)

First waves to be assessed by the European Commission by summer 2022

Ongoing exchanges with other Member States to identify new waves of IPCEI H2 on Regional Hubs and their
links (RATL) and on Mobility & Transport

France Hydrogéne — April 26t 2022



IMPORTANT PROJECTS OF COMMON EUROPEAN INTERESTS e
HYDROGEN TECHNOLOGIES Hydrogéne

Engageée pour la transition ecologique

Map of the 15 French projects for the first waves of IPCEI H2

. Dunkergue Air Liquide France Industrie |
ArcelorMittal

Alstom Saint-Ouen
Saint-Jean-de-Folleville

Air Liguide Normand'Hy

Hauts-de-F . -
‘ o vt ance Plastic Omnium

Flins-sur-Seine Batilly

Hyvia ? Hyvia
Arkema Normog o . Gretz-Armainvilliers Hyvia
Hyvia Villiers-Saint-Fréderic
Elogen Les Ulis
Venddme Aspach-Michelbach John Cockerill
Floser . Belfort McPhy | Alstom
Allenjole Faurecia
Bavans Faurecia
Montalieu Hynowi
$ Saint-Fons Symbio
. Grenaoble Genvia
Nouvelle-Aquitaine -Rhéne-
Arkema o o Auvergne-Rhéne-Alpes Arkerna
Béziers .
Tarbes Genvia
Al ‘ Aix-en-Provence Alstom
Chateauneuf-les-Martigues Masshylia

. Sites identifiés

O Sites en cours de définition
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FRENCH LEGAL FRAMEWORK (o
FOR HYDROGEN Hydrogéne

Engageée pour la transition ecologique

= 8th November 2019 Energy and Climate Law
» Sets clean H2 targets in the law for 2023 (10% of H2 consumption) and 2028 (20 to 40%)

» Empowers the Governement to adopt an ordinance to define hydrogen according to the energy source used for its production and
define the legal framework for incentives for decarbonised hydrogen

» Requests the establishement of guarantees of origin mechanisms for renewable and low-carbon hydrogen by decree
= 17th February 2021 publication of the Hydrogen Ordinance
» Hydrogen definitions: renewable hydrogen, low-carbon hydrogen, carbonised hydrogen

» Traceability for renewable and low-carbon hydrogen
v' Traceability guarantees (TG) when physical traceability is possible

v' Guarantees of origin (GO) when the molecule can not be traced
» Support mechanism for the production of renewable hydrogen and electrolytic low-carbon hydrogen
=  Work in progress
> Decree and application textes to be finished and published, hopefully by 2022
> Notification of the support mechanism to the European Commission (S1 20221), first call of tender for end of 2022/2023
» First hydrogen certificates (TG and GO) to be launched

France Hydrogéne — April 26t 2022



FRENCH LEGAL FRAMEWORK France
SUPPORT MECHANISM FOR HYDROGEN PRODUCTION Hudrogéne

Engagée pour |3 transition écologique

First known characteristics of this key State aid for the production of renewable and low-carbon
hydrogen, pre-notified to the European Commission in February 2022

» Targets: renewable H2 (all technologies except biogas SMR) and low-carbon H2 produced by electrolysis
» Eligible uses: decarbonisation of industry and decarbonisation of heavy and intensive mobility

» Format and amount of aid: a direct annual subsidy in €/tCO2 avoided, covering the additional operating costs (+ eventually investment
costs) compared to a counterfactual = grey H2 from SMR & gas for the industry and fossil fuels for transport. Maximum IRR between 8 and
10%, taking into account other aids received

= Revision of aid: annual, based on parameters such as gas, electricity and carbon prices

= Granting: competitive tenders with subsidy envelopes, differentiated according to the capacities of electrolyzers and, possibly, according to
renewable hydrogen and low-carbon hydrogen (in arbitration)

= Duration: aid granted for 15 years and aid scheme for 10 years

= Eligibility criteria: new installations or existing installations with significant modifications/extensions. A threshold of 30 MW capacity for the
industry is defined.

= Selection criteria: ¥ on the effectiveness of the aid in €/tCO2 avoided and ¥4 on environmental, technological and social criteria
= Beneficiaries: any person established in the EU/EEA and operating an installation in France, for use on national territory

= Control: control of winning installations, with several possible configurations for electrolysers
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Engagée pour |3 transition écologique

The vision of the French
Hydrogen sector
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FRANCE HYDROGENE’S 2021 STUDY — ance L
A ROADMAP FOR AN AMBITIOUS HYDROGEN STRATEGY Hudrogéne

Engageée pour la transition ecologique

= Determine two trajectories:

Fodrogene > To achieve the ambition of the French Hydrogen Strategy : Ambition 2030 scenario

Trajectoire pour une grande » To even exceed the ambition thanks to the new EU political impulses for climate : Ambition+ 2030
ambition Hydrogene

scenario

= |dentification of 7 large geographic basins (or valleys) for large-scale deployment, representing
85% of clean hydrogen demand to which are added projects ensuring a complete network of
hydrogen refuelling stations over the whole territority

m(\ = Primary energy needs:

(-Q/ » sufficient electricity production by 2030 to absorb 37 to 60 TWh of electricity demand needed

st Rl > need to accelerate the pace of renewable energy deployment for the production of
o coraiee renewable hydrogen up to 2 — 2.9 GW/y to cover additional renewable energy needs for the
RED 3 targets

Download the

synthesis of the = Manufacturing capacities planned to provide the required equipment : electrolyzers, fuel cells,
study tanks

= Financing of the supply chain (production, transport, storage, distribution) : cumulative public-
private investment of €10 billion to €13 billion depending on the scenarios, of which 60% for
hydrogen production units with electrolyzers

France Hydrogéne — April 26t 2022
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FRANCE HYDROGENE'’S 2021 STUDY - ance L
A ROADMAP FOR AN AMBITIOUS HYDROGEN STRATEGY Hydrogéne

Engagée pour |3 transition écologique

Nord
Vallée de
la Seine - . . . .
Moselle-Rhin = To pool usages within some big industrial basins in order to

develop large ecosystems

» Harbour zones

» Airport zones (ADP, Hyport)

» Important industrial platforms

» Logistic platforms
ol Rhonalpin

= To ensure consistency between territorial projects within a

Besoin Hz holistic approach
Kt/an
>10 Kt/an » To integrate territorial projects, mainly promoted by local
I50 governments, and combine industrial and mobility projects
» To combine with locistics (transport with trucks and pipelines)
o and corridors (TEN-E, TEN-T)
Méditerranéen . . . .
Sud Ouest » Charge scale, identifyt and reinforce a complete value chain,
develop the usages
Départements concentrant un besoin Départements concentrant un besoin
I important d’Hp pour 'industrie en 2030 I important d’Hz pour la mobilité en 2030
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FRANCE HYDROGENE’S 2021 STUDY

France
A ROADMAP FOR AN AMBITIOUS HYDROGEN STRATEGY Hvdrogéne
Two scenarios for the development of hydrogen in France
Scenario "Ambition 2030" : 680 kt H2/y Scenario "Ambition 2030+" : 1 090 kt H2/y

m Industry (475 kt) ® Industry (635 kt)

m Mobility (160 kt) m Mobility (325 kt)
® Energy & storage (45 kt) ® Energy & storage (130 kt)
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HYDROGEN DEVELOPMENT IN FRANCE
A BENCHMARK OF SCENARIOS

Two main applications

1.

To decarbonise the economy by
substituting fossil fuels (gas,
gasoline, coal) in hard-to-abate
sectors: industry and transport

Contribute to the balance of
the electricity system by
providing a solution for the
storage/unstorage of electricity.
According to RTE, there is no
need for massive storage before
2035 in mainland France
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* Hors hydrogéne nécessaire a la production d’électricité
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CONSULTATION OF THE FRENCH H2 MARKET L
LED BY GRTGAZ AND TEREGA

EVOLUTION DES VOLUMES D’HYDROGENE PRODUITS IDENTIFICATION DES ECOSYSTEMES DYNAMIQUES

ENVISAGES ET VENTILES PAR TECHNOLOGIE i
< pukerqued gl Belgique
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Thank you for your
attention \ France

Hydrogéne

Engagee pour la transition écologique

Contact :

Maxime Sagot

Public Affairs Manager
maxime.sagot@france-hydrogene.com




