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Short Introduction of AREVA H.,Gen
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AREVA H,Gen Company Overview

» 2014 : The merge of :

An industrial start-up EHZ / owned by grqgraé;tes
A

The electrolysis division of former AREVA

HELION
HYDROGEN POWER

» And venture capital funds from the French State

ADEME
Ed
.

Liberté « Egalité + Fraternité
REPUBLIQUE FRANCAISE
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A PEM electrolyser division within the AREVA Group
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AREVA H,Gen Capital Structure

» 3 shareholders :

E smart
energies

. AREVA

= Areva Energy Storage
® French state

® Smart Energie
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AREVA

Localisation & Factory

» A factory of 1500m?in Les Ulis — Greater Paris

» Worldwide network of partners

» A subsidary in Germany (AREVA H2Gen GmbH in Cologne & Berlin)
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AREVA

Tertiary sector (offices):
600 m?

Production area:
1 500 m?
Leverage capability 20 T

Production capacity :
24 to 36 electrolysers a
year
2,5 MW Grid Access

Laboratories :
500 m?2
10 test benches




AREVA H.,Gen Product Line

» A commercial product line from 5 to 240 Nm3/h at 15 and 35
Bar

PEM" ELECTROLYSERS AREVA H;Gen

» Customs solutions multi MW projects :

Grid balancing services

Renewable hydrogen for petro-chemicals

AREVA H,Gen
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Power to X - Kopernikus
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“Decarbonization” and “Power-to-X"

Reduction of industrial carbon footprint
Sustainable value generation

W Renewable

( Energy ] En .e/rgy
Electricity 3

» Storage
» Load distribution

(Transportation

T

» Utilization
/ » Diversification of
/ transportation

» Transformation
» Processes and products

A_Bardow et al, *Power to What?*, Energy and Environmenial Sciences, 2015, 8, 389. J. Klankermayer, W. Leitner, *Hamessing renewable energy with CO2 for the chemical value chain®, Phil. Trans. R. Soc. A, 2016, 374, 2061
W. Leitner, F. Schath, K Wagemann, “Uberschussstrom nutzbar machen®, www. dechema. wordpress. com S.R.Faoit, |. C. Vinke, L. G. J. de Haart, R-A Eichel, *Power-to-Syngas™. Angew. Chem. Int. Ed. 2016, 55. 6892
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AREVA H,Gen

P2X: Exploration, Validation and Implementation
of ,Power-to-X*Concepts
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Kopernikus Project: P2X
Linking the Fields of Action and Application

Fields of application
Fields of action Fields of action

Elektrolysis

[ EVEELR
and
process-
design

Technology

Catalysis

integration

IrizpiEies

zfﬁoﬁiﬁf;&ogoziiﬁ:on and Implementation 2o MMCHEN
” [ DECHEMA | 4 JULICH | RWTHAZCHES

FORSCHUNGSZENTRUM
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P2X: Guiding Principles

High CO,-reduction at maximal added value

Integration of decentralized and autarkic solutions

Scalability and modularization

Societal needs and acceptance

Exportability

aimiselmett [T DECHEMA | #) JULICH | RWIHAAC
Source of images: www.fofolia.com . R
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P2X: Facts & Figures

» Total budget for 1st funding period (3 years): 38.3 Million €
— 17 research institutes

— 26 partners from industry @ Academia
— 3 civil society organizations © Industry
- 64 working groups @ Socio-economics

» 8.3 Million € contribution from industry M
« Synergetic effects & contributions from partners

through established infrastructures and associated projects

(" M) jiLICH)

FORSCHUNGSZENTRUM

RWTHAACHEN | ©
I ttsy

DECHEMA
EC oecHems

Coordination group

P2X; Explrston, Vliaton ad mplrentaton [ DECHEMA | 4 JOLICH | RWTHAACHED
FORSCHUNGSZENTRUM
AREVA H zGen A
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P2X: Research Program

. Hydrogen carriers
Electrolysis - : RC-B1
. (catalyst/ H / (logistics / hydrogenation technology)
membrane) 2
Methane (LNG)
i e AT (decentralized generation / modularity)

0 . Co-electrolysis H 2[CQ

N ) v Hydrocarbons
~ (cell design/ ] ’ . . . RC-B2
selectivity) (<1:1) (decentralized generation / quality)
© -
RC-A2 / Long-chain alcohols
(fermentation / reaction technology)
High-temperature
|_| Co-electrolysis HZICO + Coz
i "

(current density / (1:1 to 3:1)

\
- material) Oxymethylene ether (OME, ;)
Carbon dioxide RC-A3 (selective synthesis / quality)
RC-83

Polyoxymethylene Polyols
(selective synthesis / polymerisation)

-

[ Renewables ]—[ Upstream J . Downstream

s -

P2X: Exploration, Validation and Implementation ’ s m
of ,Power-to-X*Concepts m D EC H E MA ‘ ‘ J U L I C H

. . FORSCHUNGSZENTRUM
Source of images: www.fotolia.com

AREVA H.,Gen AN
AREVA

forward-looking energy



P2X: Project Partners

Socio-
Economy

/——__ ‘Wuppertal
Aca dem ia Institut

Rotaisie
TLTIA
Coordination %

76 M Group N

‘l sunfire

GETEC heat & power WWE . E DECHEMA E ,
Bisangsaichok ZAE BAYERN 'lY T I-‘ .,
GETEC‘green energy “I ] iliafg.i 0 hyllm'ggnnorhggé
Al b - UNGSINSTITUT
1 AREVA H.,Gen

Mwingmm re. OMV

Greenerfty"

4 CLIMEWORKS

Closing the Coron Cycle

@ evonik

KRAFT FUR NEUES

P2X: Exploration, Validation and Implementation

PR B Vel [ DECHEMA | #) JULICH

FORSCHUNGSZENTRUM

RWTHAACHEN
| et UNIVERSITY
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P2X: Project Timeline - Content

1st funding period

Fundamental research

2™ funding period 3 funding period

Applied research

TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL7

Design of Proof of Validation Validation Demon- System
concept concept laboratory environment strator Prototype

Industrial
application

Societal
benefits

P2X: Exploration, Validation and Implementation , oo
of ,Power-to-X“Concepts E D Ec H EMA ‘ ‘ J U LI C H

FORSCHUNGSZENTRUM

AREVA H,Gen

CHEN
UNIVERSITY
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Power to X — Energy transition in the
transport sector: sector coupling
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27/02/2017 PRESS RELEASE & The Energy Transition <2 Re

Green light for the “energy
transition in the transport
sector” funding initiative
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The funding initiative entitled “energy transition in the transport sector: sector coupling
through the use of electricity-based fuels” has been launched today, serving to link together
the energy sector, the transport sector and the maritime industry more closely with respect
to technology and innovation policy. The Federal Ministry for Economic Affairs and Energy
is providing around 130 million euros worth of funding over the coming three years,
thereby setting inE of synergies through ambitious innovative and
system-oriented research and development projects.
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The focus of the funding initiative is on research projects which seek to produce and use
alternative electricity-based fuels and to integrate the latest technologies into the energy
sector. Electricity-based fuels can be used in passenger vehicles, lorries, sea-faring vessels,
construction equipment or in stationary industrial engines. Based on a cross-sectoral
approach, the Federal Ministry for Economic Affairs and Energy is also providing funding
for research and development in the field of maritime systems using synthetic fuels and
smart micro-grids in port areas.

State Secretary Beckmeyer said: “The new funding initiative seeks to link innovative energy
technologies with maritime technologies. In this way, we are making progress on the energy
transition in the transport sector. At the same time, the use of low-carbon and low-emission
combustion engines is opening up new opportunities for German industry.”
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Thank you for your attention
and have a great Meeting!

AREVA H,Gen A
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