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Program France

French strategy for the development of renewable and low-carbon hydrogen (attached
in another document)

Lionel Prévors, Hydrogen Project Director, General Directorate of Energy and Climate, Ministry of the
Ecological Transition

Hauts-de-France - Hydrogen, the solution for the structural transformation of
industry in Hauts-de-France region?

Jean Gravellier, Managing Director, Pélénergie

Normandy - A leading territory for hydrogen production and mobility

Sylvain Gigliesi, Renewable Energy Innovation Manager, Normandie Energies

Sud, Provence-Alpes-Coéte d’Azur — The sunny side of hydrogen

Sylvain Brémond, Deputy Director General, Capénergie

Engie - Feedback on the hydrogen plan from ENGIE Solutions

Marie-Perrine Durot, Innovation & Green Industry Director, Engie

Q&A - Ask your questions to our panel of experts!
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Is Hydrogen the energy-solution
for structural transformation
of industry in Hauts-de-France?

Jean Gravellier
General Manager,
Polénergie

29, Région
3 Hauts-de-France
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BUSINESSFRANCE Hauts-de-France Region

A region with international appeal

Europe’s largest concentration of consumers
78 million people within a radius of 300 km

Direct access to 5 european capitals

2" French region Foreign Direct Investment :
* A young and densely populated region |

6 million inhabitants

* A strong economy ]

GDP of €159 billion ' ' ‘

* Dense, efficient transport network /

High speed trains

Motorways

3 major ports : Dunkerque, Calais, Boulogne

* A unique industrial ecosystem ' -

# 1 Automotive, Rail, Logistics industry : /
# 2 Metals and machine manufacturing

O
- i 4 U Hauts-de-France
# 3 Chemicals \—
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Hydrogen in Hauts-de-France Region

240 km of hydrogen networks between Hauts-de-France and Northern Europe
 Total annual transit capacity estimated at a level of 250 millions Nm3
* 14 industrial sites feeded with hydrogen by Air Liquide since 1966
* Among them: ThyssenKrupp, ArcelorMittal, Arques
 Air Liquide: liguefaction plant in Waziers, biggest liqguefaction unit in Europe
mainly dedicated to hydrogen fuel preparation for Arianespace

Main hydrogen storage areas
* Chemistry and pharmacy: Amphastar pharmaceuticals, Astrazeneca, Norchim, Siccanor chimie
Steel and metal industry: ArcelorMittal, ThyssenKrupp, Specitubes
Production of capital goods: Maubeuge Construction Automobile
Valeo Equipements Electriques Moteur, Bic rasoirs, Plastipak Packaging, St Gobain Glass,
Alcatel submarine networks
Energy: Celest power, Cideme, Esiane
Food industry: Tereos, Carrefour supply chain

Pilot projects
* Grhyd project: launched by ENGIE from 2010 by 2018 in Dunkirk
* Launch in 2019 of first 100% Hydrogen bus « TADAO » in Lens

(P
> U Hauts-de-France
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Energy Infrastructures m\g o
oY,
Calais HMQ- '\
| /3 ‘ ] | o a—
* [Excess regional electricity production: Boulogne __ T, o
52,5 TWh vs 46,5 TWh consumption in 2019 (/“"’ _‘ A, \ wtse Valenciennes
* Electricity production is covered at 60% by the Gravelines ... \ {}S A ‘
nuclear plant and 20% by renewable energies R Ry AL A I Maubeuge
PR\ &
* Huge energy projects to be achieved: Glass WA 71 v
Valley A industriel” :
Evolutionary Power Reactor (EPR) . i _; )
Offshore Wind farms: 500 MW to be launched in Dieppe-Le N : /d /
Tréport by 2023 and 600 MW by 2026 in Dunkirk T S sun
« 8,700 km of electrical transport grids connected to € L el o
European grids p . o ) :
* 4,200 km of natural gas grid with 2 inlets for Norwegian gas r b o
and Dutch Gas: Loon Plage and Taisniéres SSERE

* Renewable energies are increasing
Installed capacities: 4,900 MW for electricity and 350 MW

for bi 0gas [ Y] metropole i\_{
6 T Toweinamnele B rrectue Hauts-de-France
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Is @ major issue for Hauts-de-France Region

Hauts-de-France Region:

8 el
¢ 30 million tons of CO, equivalent per year L S (=8 59 00
: : cone 3 & ('.3 o R
=>» twice the French average P S o - ® ;
(2:' elar e k‘} L ~ Hasselimyenk 4
Belgium: % g QJBEG s 8 - MG%
i-M{™ région ;/rd:; sl B Was 1 o ~ g
- : caps etmaf() =\ ¥ e )
* 33,5 million tons of CO, equivalent per year g aioott 39 ATy o J‘-"-G d
o Bruay Tl rizo NS 3% Em Nam
Berck ( = a3 [A23 040 UC@@E 0
. . . { 4 = .IHIES/O'/;" )v?c 0‘6
Industrial application on a port area: AL : o) g -
. . Abbeville A% Ambrai ,2“,:0';]5 - 4 i § VJ.-\\T‘}:‘
16 Mt of CO, equivalent on Dunkirk port area LK - SR
2 a_-
* Local authorities and industrials committed to get carbon neutrality O v
by 2040 L) B, <o
. . . . . . . . [Ate] e }’\ :“
* Main industrials are integrating hydrogen in their decarbonation ™,
. Besmyais oM Te ;
strategies ol L S = ‘
. . . . . . -~ Site Producteur CO2
* H2V: first hydrogen massive production site by electrolysis in = A > 10kt CO2
D kirk = Y vk ™ > 100kt cO2
unkir ™1 mico2

* Decarbonated electricity: nuclear plant, offshore wind farm, EPR

DILLINGER?® eNGie

(P
ArcelorN\lﬁol U Hauts-de-France

LIBERTY
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Industrial application on a port area

Other hydrogen sources
- Octopus project

Electricity needs
- 12,51 TWh

CCU projects
(C2Fuel, Carbalyst,
Reuze, DICE....)

- Imported Electricity
- SOEC - electrolyser using 75 kt HZ‘ Hydrogen volumes
waste heat at  high - - 325,2 ktH,
temperature -
- Other projects with
electrolysers
210 kt H,
— 120 kt H g
6 Twh E!ectrolysers 2
Liberty Steel
-
3TWh Electrolysers 60 kt H,
ArcelorMittal
115kt H
| H2vs9 70 kt H, 2
3,5 TWh
R Electrolyser 0,02 kt H,
0,01 TWh SHYMED
0,2 kt H,

v

DRI Project and low
carbon steel (Liberty
Steel, Arcelor Mittal)

SHYMED project

Choose
France

Decarbonated electricity
Waste heat

Hydrogen

Low carbon outputs

Formic Acid,
Dimethylether,
—)
ethanol,
methan...
Low carbon steel
—p
— Mobility...

29, Région
U Hauts-de-France
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Need more information?

We remain at your disposal for any
further discussions:

Nord France Invest:

Céline Carlot, Project Director
+33(0)7 77 77 83 46
c.carlot@nfinvest.fr

Polenergie:
Jean Gravellier, General Manager
+33(0)633183617

jean.gravellier@polenergie.org

Ngiie] & Polénergie &
INVEST —3 Foenergie
% Erssprss ot o g U Hauts-de-France

HAUTS-DE-FRANCE REGION
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Normandy region

Normandy: a leading
territory for hydrogen
production and mobility
Sylvain Gigliesi

Innovation & Development
Normandie Energies

Besl REGION
10 b<xA NORMANDIE
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3.3 million inhabitants NORMANDY : THE GATEWAY T0 EUROPEAN MARKETS

30 100km? - 650 km of coastline — 6 ports @ :::"m‘"“::':T"":"".ﬂ o : RALTIC
n one day from Le Havre-Hormant § Sk
GDP of €91billion (10th region in France) ’

"oy bk

!

High quality education and research facilities
A very good way of life with a dynamic young
population

Very cheap real-estate contrary to Paris region

: NORMANDIE
ATLANTIC

More than 550 companies with foreign capital DCEAN

€60m of financial incentives awarded by the
Regional Council in 2018

SRR
!

248,000 companies
1.3 million jobs
€1.2 billion inR&D

@, 9, A :
M Ee TRIEANS
e

= s 2= ( ‘/

54 investments projects from foreign companies
in 2018 ”
€2.3 billion of investments in 2018 #

2"d Erench industrial region (21% of reg
GDP)

6t French Region for export — €33 billion
Catchment area of 200 million consumers
2" most internationally open region in France
€900 million were invested in 2019 (+50%)

b d HORMANDIE 3%

Close to Paris and London
Optimized road network
Pan-European rail connections.
Four regional airports and close from Paris airports
How to get to Normandy? Click here 11

A leading French region for economic growth

Choose
France

= 2 major seaports: Le Havre (GPMH) &

Rouen (GPMR)

3 regional ports: Dieppe, Caen-
Ouistreham & Cherbourg

Logistics region with significant flows of
goods and passengers mainly along the
Seine axis

Maritime region with the 1%t potential
for renewable marine energies (650km
of coastline) in France. 4 projects out of
7 in France.

Historical skill set related to the
production, consumption and handling
of hydrogen (petrochemicals, chemicals,
aerospace)

The Seine Valley concentrates 45% of
national hydrogen consumption. It
houses 3 of the 4 French ammonia
production plants and 3 of the 8 French
refineries. Consumption in the Seine
Valley is 350 kt of H2 per year.

REGION
NORMANDIE


http://en.normandie-tourisme.fr/plan-your-trip/practical-information/travelling-to-and-around-normandy/how-to-get-to-normandy-468-2.html

zz A regional strategy already engaged

BUSINESSFRANCE

NORMANDY
HYDROGGEN

Implementation
Decades of history in

hydrogen production 9016 2017 2018 2019 2020

and consumption
I I I e .

NORMANDY

HYDRGGEN

(\ \ Concertation setting up & vote
A
"Elyiiob

Build on and capitalize on history and be the pioneer in new uses

Based on Normandy assets: industry/ logistics and transport / MRE

Goals:
Decarbonize the Norman economy
Strengthen and develop a strong industrial sector and foster job creation
Reinforce Normandy’s attractiveness

Based on Norman'’s characteristics: industry / logistic & transport / renewable marine energies

12
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Hydrogen in Normandy
at European level

EUROPEAN HYDROGE N
UVALLEYS PARTNERSHIP

European Clean

Hydrogen Alliance

ﬂ Hydrogen

v Europe

=1 REGION
A NORMANDIE
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Large regional ecosystem

ECOSYSTEM More than 100 stakeholders

O McPhy VSYMBI'D LN N » atawey moveoﬁ
APSVS Atias

—— comsustises LS] .-
— 2”4\- L APE ala:)up@ OMQSH
SlE@E O

(= g [ _~,%‘ L%pc YL

A new dedicated
community platform

NORMANDIE ENERGIES

- 5 2l
- = 18 187 Caux — d
‘*”L“‘L‘L-‘a( i ey i ==
certam -
.; \Tv.:a, p— “ f‘“:-““‘" h c\;:rn
FErari o B - onnnnmt " " ~ “eDF
enGie O'"'W" Gl!l ¥ ENERCON A " ‘: i
© B S gl e
L m ot O Vi
%\M:;:;:;‘i: DKME Logeo SeneEstua re® Ang many
SERFIMC - others N o n M A N n l E
’ @ O 9 @ HYDROGENE
High rate Research Sector Competitive Public
growth units clusters clusters authorities https://normandie.ccibusiness.fr/hydrogene

Sead REGION
=2 NORMANDIE

13
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the densest charging stations network in France

PARTNERSHIP

& VvV =

NORMANDIE svmeio

,,,,,,,,,,

50 %

Regional infrastructure:

9 charging stations installed in 2021 with captive fleets

Q

CHERBOURG

~

Dty

NORMANDIE

20 %

-~

Q

SAINT-LO

OCTEVILLE
/MER

Q

CAEN

LILLEBONNE
Q Q0 roum

S —

14

Q

PONT
L’'EVEQUE

OPENING 2021 : °
350 bars
VAL DE o DOUAINS

OPEN : 350 bars °
REUIL o
o OPEN : 700/350 bars o

EVREUX .

-

" OPEN out of EASHyMob network : °
350 bars

2019

Choose
France

=1 REGION
2A NORMANDIE
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Regional deployment strategy in the Seine Valley

Choose
France

DEPLHY (Deployment of Hydrogen in the Seine Valley), studies the development potential in
an industrial environment along the Seine Valley.

Identification of potential users
in the main industrial sectors

M 0,
0 © 0

o
Vo

... to define ecosystems

Mont-Sain t-Michel
o

9

Oﬁ
®

Glass Valley

48 consommatenrs
potentiels identifies*

Producteurs/consommateurs captifs

3 Chimie
® 2 Energie

@ 1 Pétrochimle

Consommateurs potentiels

© 14 Métallurgle
9 10 Chimie

€ 5 Verrerie

© 4 Adronautique
3 Nucléaire

@ © 2 Logistique

© 2 Pétrochimie

1 Automobile

© 1 Déchets

FoRel » 1ol ~)

Identification of hydrogen projects

000

00

Q
000

15

00

0 99 0

© 0

- .'Proietsde production d’hydrogéne

() 16projets
¢

o Tle-de-France, Rouen,
Le Havre, Dieppe

Autres projets en développement
Q 7 projets fluviaux - maritimes
o 2 projets poids lourds

6 S projets VUL - BUS

Stations opérationnelles

8 stations EAS HYMOB
4 Stations Hype
3 Stations autres

Stations vélo opérationnelles

3 Stations ( Saint-Lo,
@ Cherbourg, Versailles )

Q0
00 09

Q0 © Stations en projets
4 Stations
@ EAS HyMOB (Val-de-Reuil)
Hype (Porte de la Chapelle,
Porte de Saint-Cloud)
Poids lourds (Rouen)

REGION
NORMANDIE
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WORMAHD'E E :

France's biggest electrolyser project

H2V NORMANDY

The project is located on Caux Seine Agglo territory, in the heart of the industrial zone. It is close to both
potential clients and pipelines.

Through this project, H2V aims to help reduce the CO2 emissions of the petrochemical industry and
participate in developping the renewable hydrogen industry in France.

28 000 tonnes : Aninvestment between

of hydrogen produced peryear ;- £930 million and €251 million

{or 3% of French hytrogen prodactioa)

The water electrolysis: chemical reaction
Under the effect of electricity... ZHU — ZH/ + 07

~..two molecules of water break down into two molecules of hydrogen and one molecule of oxygen

70 directjobs  : Commissioning wu.. 2077
100 indirect jobs : and 2023

Projects focus

Website : map of projects in Normandy

World's first hydrogen refrigerated semi-trailer

Aspect 6: The mechanical and electrical
architecture Aspect 4: Energy
Integration of new components, Clean energy production: hydrogen and
and a i-trail fuel cell

FC LAB TRONICO

s

Aspect 5: Cold production Aspect 3: Thermal

Mvi::::tion un?tu:;hou( insulation
diesel engine and with New generation insulating

natural refrigerant o o

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Aspect 1: Lightering

EEEN i

~

saving i Aspect 2; s y -
u:r:. n‘::h':una.n;" m’; A reduction in fuel .Aspeu 7 'lesllng B
- consumption by optimising Concept vehicle tested in real conditions by
—p MALHERBEE)

EEEN ga e

_/

/ The semi-trailer developed CHEREAU is on the

road since 2020. The firm wants to go further with

H2Coldchain wich aims at transforming the largely
diesel-based cold logistics chain into a fully
decarbonated chain using green hydrogen

CHEREAU H2Coldchain

\

16
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Hydrogen barges on the Seine -2021

Tl Gennevilliers
oo
3 Bonneuil 5/Marme
Paris
e

@ rrincipaux ports HAROPA
@ Autres ports/plateformes
logistiques

Ports e Pars Seme Narmandie

REGION
NORMANDIE



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjwqaCi8K3wAhUPAGMBHbr5AzUQFjAGegQIBRAD&url=https%3A%2F%2Fwww.normandie.fr%2Fsites%2Fdefault%2Ffiles%2F2020-06%2FNormandie-hydrogene.pdf&usg=AOvVaw2iNPpRQeKZklBgZmKccWMH

BUSINESSFRANCE

Need more information?

AD NORMANDIE

Héléne DAPREMONT
Inward investment manager

Tel: +33 (0)2 31 53 34 44
Mob:+33 (0)6 71 51 51 22

helene.dapremont@adnormandie.fr

www.adnormandie.fr

17
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Normandie Energies

Sylvain GIGLIESI
Business & Innovation Renewable energies

Tel.: +33 (0)2 32 95 99 30
Mob: +33 (0)7 49 90 94 25

sylvain.qgigliesi@normandie-energies.com

www.normandie-energies.com

France

NLIRMANDIE ENERGIES

Le filiére du mix énngéﬁqme normand

=1 REGION
A NORMANDIE
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Region Sud, Provence-Alpes Cote d’Azur,
the Sunny Side of Hydrogen

Sylvain Brémond
Deputy Director General
Capénergie

. ® REGION 3 PROVENCE
=¢ Capenergies SUD Il 4520w

18
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BUSINESSFRANCE HOW you may see the Region SUd

COTE D’AZUR

anosque,. .
& S sainte- : - FRENCHRIVIERA
Aix-en- Alpes Cote & SRR
Grasse™
P'°"°'5‘ StMaximin-la-
b Ste-Baume et
Gaardanne : - Draguionig . n '

st ] o)  Brignoles Nice Cote d'Azur
Golfe du wagne o TropesGp Colfe de airport: the 2rd
Lion dos Calinirse Ll StTropez largest

international
airport in France

a .
Porc ol _Mer Mediterrdaneo /
dePortCros Medjterranean Sea

REGION b PROVENCE

ALPES

SUD ||| & cotepazur = Capenergles
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Kz How the Region Sud is, on top of that! slpin
Education and Research

PROVENCE
REGION [[j3 "o

4 Universities (170,000 students) s Ecrin SUD llf| & Corepazur
4 Technopoles, 10 Eng. Schools & 10 public Research Units Paoux f’lf"f;‘ , |
 des Ecrins

=< Capenergies

2"d French region in terms of foreign R&D investments
Alpes du Daupr_r/Lne

French Alternative
Energies & Atomic

INCRI S French Nat.lonal Institute -— i e g
for Industrial o Dt oo Morcagi 4 8y
, =raiing |- ENVIronment and Risks = ¢|JAVIGNON Entras “Bains "”peé
or sustai bl development - q & am.
- . IIIIIIII.-:‘.:V e
National School pretenc® 1 @ E
ire Bri : gpokay L AR
for Fire Brigade officers o = LG -
= Aix A es Cote dAZUr 7l ONACO SOPHIA
C _\;‘ i vae.efnn; mmmn pl mma Grasse‘ Nice
:Eéat%%di e (AIX Marseille B -~ \)(
< iniversite Dta'u of Cannes 'P:L . . .
. » Garddnmes s s ssns s o Q Sophia Antipolis
Arbois- Parc Nasefteg. : g 1 10
* o ) amargue CAUbAGNES UNIVER ST co Europe’s largest technopole
ks : Méditerranée ~ Golfequ Marseille g0 NE Golfe de (~ 40,000 people, 2,500
s . Parc National .D.E.IQ'JJ.Q StT : . L
TECHNOPOLE DE L'ENVIRONNEMENT France S IarQESt Llon des Calanques ropez companies, 80 natlonaht’es)
ARBOIS-MEDITERRANEE
GreenTech technopole Cap Sicié ad fles o Hydres
Mer Mediterraneo /

Parc National :
dePotCros  NMedijterranean Sea

ENSCIP
@ ustainable Earth vi’f- :- m
hrg E S'.TS TB iiiiiiiiii gl | “1fremer s INRAS ?w b !nserm /’M\
Sustainable Health Aerospace

Risks Sea 20 Transport Agronomy

Geoscience Ener Sciences Buildi
gy unidings development
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How the Region Sud is, on top of that! France

Industries
REGION ||| PROVENCE ~ 25,000 industrial companies
SUD {[j coreonzur 2,300 international companies
’
= Capeﬂefgiesﬂ Microelectronics & IT B2 e
% Parc National
Steel industry , I ) corins Perfumery
life.augmented Alpes duvDaupgné
Chemistry /& QoK Fragomnard
: ArcelorMittal ' )
lyondellbasell coweswed & ercontour
Advancing Possible N/ Lo . L W b
¢ @airLiquide : b &) Stiate ' Marg
% e7’e
lnfmeu;bS'/ E S/provenc?®  {
KEM ONE Pert\is 7 anosqlg?garér};{e.
ste dAzUr Ve~ A\MONACO
o . Aix-en- Alpes Cote -
H2 yearly s ae N Provence . Grasse™ Nice
consumption : o>, 2%,*‘."3.?3‘:,",3:{,""’ oragugnan__/Cannes dp‘i\)‘ Mobili
~ 60 000 tonnes Paveo Nethieg. s @ Brignoles core obility

Marseille\@ “Aubagne Solfede A
Refining ,,::ﬁmm, Toulon  StTropez StTropez % AIRBUS £

desCalanques = ™\ £ G, gt g TEITMERE 0 | (p=y 1~ g o~ Lo Ciotol

HELICOPTERS SHIPYARDS

: Cap Sicié - e ailes d Hyéres
petroineos o parchesonsl  Mer Mediterrdaneo / THALES
ToTAL Logistics dePortCros  NMedijterranean Sea
(o) i
@ INEQS CMA CGM
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wassce At the crossroad of the future hydrogen infrastructures ~ France

At the crossroad of :

* A Mediterranean corridor that is
attracting European investment on H2
infrastructures (7 station projects
already emerging in the region).

A Rhine-Rhone-Mediterranean

corridor with 17 large-scale projects,
including 3 in the region Sud.

Hosting the largest Mediterranean
harbour connected to the future
European hydrogen backbone

3] PROVENCE
ALPES
& COHTE DAZUR

REGION |”
SsuD

= Capenergies
22

salt cavern \

hydrogen storage

facilities )
e—_

European Hydrogen Backbone Initiative
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Green — Low carbon energy supply opportunities France

More than 300 days (2,800 hours) of
TH S 2 Tt sunshine per year
FRANCE Installed power : 1.2 GW (present) /
16.9 GW (target by 2050)

Off shore : 1 demonstrator under
TOP 3 WIND n «“
b £ Plo T dev. ("Provence Grand Large®)
EUROPE 2 commercial calls for projects of 250
MW by 2022 (target 2050: 2 GW)

o (N
Port-Saint-Louis-du-Rhéne (under dev.) : 25 MW

Low-carbon national grid electricity

SALTOIgll\_liﬁRGBROI’\DI gCO2e / kWh : 50-80 France vs. 300-350 EU27

ELECTRICITY O . . . o~
R Région Sud electricity production: ~40% from

hydropower

REG;SI;’ 3 PROVENCE 23 =< Capenergies

& COTE DAZUR
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An attractive and supportive framework

An already existing A wide scope of pioneering projects
H2 ecosystem of actor A regional supporting plan already achieved

distributed over the value chain and/or under development

POTENTIAL CONSUMERS
COMPANIES ALREADY IDENTIFIED! REGIONAL DEDICATED SUPPORT PLAN (2021 — 2027) ALREADY INVESTED

>80 gy /50 en 50 MELS 2 €25M

HYDROGEN PROJECTS IN 5
YEARS

PLENESYS CATALYSE =, [REcion sup

2. " | PROVENCE-ALPES-COTE D'AZUR

T f ) Trainin
i D HY2GLEN G EAOPP ' &8 UNE COP D'AVANCE 3 :
E: ‘3 Hysi CMR» o
ouraGarouP ¢ HYSEAS  Grour Heli®on One ambition: to be one of the &

N A . . . ECOBIO H2
CA cancthane ?@r@eng « AREVA leading Furopean regions in terms & o wereen | (=1
o ﬁ( of sustainable development. OH2

@Fllrllqmde stclrengy cybernetix 8, HrResponse 55 | Monawkyssa

— H“V‘A“MMED \_J"m Eﬁ HY2G ‘ - é

a’gaz CNGIC J:eDF OTOTAL Eﬂ%@ HYDEALb g& HYBIOL

(g | JUPITER1000 |~ HYVENCE | _J MESHYRES | AP | sunkms |
g& MASSHYLIA | | HYBI.OCK='P

BIOPILE H2
, Source :
. Z Capenergies 3
REGS|8N 3 PROVENCE =< Capenerqies 2 & iz ceanty | @ Capenergies, 2021
COTE DAZUR

HYNOVAR




zu Outstanding opportunities in H2 development grlg?‘%see
for boats and ports

BUSINESSFRANCE

o e : 1t French harbour
COMMERCIAL PORTS jv g Platiorms | Amenities : ot .
A ' 15t Mediterranean harbour
A Dedicated Spaces /
Morseille Fos/‘\
@ MARINAS
Ports d'Azuq .
Toulon Metropolis ) 15t yacht harbour in Europe
1 000 KM OF COAST Provence Mednterranee
= o PORT VAUBAN
NAVIGATION a - 0 Mafinas ~ ANTI®E ! re AZUR
ZONE IN THE \ Bk
WORLD === :’::&'H‘)FS\:"M"
/‘/I (50% OF THE Aix-Marseille Provence Metropolis prres e
Port of Marseille Fos .
J]_D_ﬂ INTERNATIONAL - > la Mer: 15t military harbour
YACHT FLEET La Ciotat Shipyards s in Europe
EACH YEAR) NepTech pEs
@ NepTech @ E&= Ay
Intelligent sea mobili:cy — ;9 - 7/
7,000 MARITIME i ————— \ A d
COMPANIES TS
EMPLOYEES
(26% OF
120,000 : ‘ OVENC
ooy 120000 (40T, s =2 Capenergies  REGION [ or
SUD ||| & cotepazur

IN THE SECTOR). A few start-ups already developing ~ *°
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Take it from the sunny side | France

) < A gateway at the crossroad of x A verY intereosting bac.k.gr.ound of
Aﬁ Europe and Mediterranee p, local industrial capabilities, know-

how & skills
71N\ Outstanding opportunities for r .
H2 production and off-take [ 4 A fully supportive framework
= Capener ieS® Sylvain Brémond Nathalie Ohayon risiN
= P g Deputy Director General Project Manager gSUD
The French cluster of sylvain.bremond@capenergies.fr nohayon@risingsud.fr

low-carbon energies &2 The Region SUD economic

540 members (companies, research development agency

units, territorial governing bodies, etc.)

Networking

Land search
Partnership

Administrative processes
Project development

People hiring
Innovation oo Mlancs REGION PROVENCE Local supports

Kick-starting the EU Hydrogen Industry to
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zz Feedback on the hydrogen plan France
from ENGIE Solutions

Sophie Thévenon
Marketing Manager
Engie Solutions

Marie-Perrine Durot

Innovation & Green Industry Director
Engie Solutions

. CNGI@



BUSINESSFRANCE

ENGIE Solutions

Choose
France

ENGIE is a global player that supports industrialists to achieve a carbon-neutral transition by supporting a
competitive and financed implementation.

160,000

Employees

I

61 Mds €

Turnover

<4 5 Mds € Invested

< ¥ | in customer solutions
between 2019 and 2021

In France, ENGIE solutions is your trusted partner for
tomorrow's factories

22,000

Employees

5

3-8 Mds €

Turnover

28

Territorial mesh

Business expertise

Skills in energy infrastructure and
process environment

.
CNGiIC
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Our expertise for turnkey plants

INDUSTRIAL
UTILITIES

LOCAL AND N
RENEWABLE ENERGY ' \ = Cold, Steam

PROCESS » Compressed air
ENVIRONMENT «N. H
i i N 2 '
: gﬁg‘ ggﬁgrheat < K' P = Waste heat recovery
= Biomass B " Process fluids = Water treatments
= Biogas * mHook Up process m G%Teous and liquid
i i effluents
= Photovoltaic = ﬁi‘:'cgerat'on ?}\
= Green mobility - A
m Electrical engineering f
= Fire safety
DIGITAL ‘gﬂ o . i FACILITY
P 1 MANAGEMENT
= CTM-BMS = Reception
{ "BIM = Security - _y

= Automatism = Cleanliness eN Gie

29
= Grounds maintenance



wsnessrce - Jnique partner across the entire value chain of your project

REAL-ESTATE
DEVELOPMENT
CONTRACT

ENERGY
INFRASTRUCTURE

BLUEPRINT

PROGRAMME

GENERAL

DESIGN CONTRACTOR
ENGINEERING FOR WORKS
PROCESS
EQUIPMENT

SHOP
DRAWINGS
STUDY

CONSTRUCTION

Choose
France

FINANCIAL ENGINEERING
ESC, Recovery plan,

D@ Leasing, ENGIE Fund
SPV

30
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KA ENGIE H2 Strategy Lhioose
Developping Green H2

Electrolyze GREEN H2

\'HE@+ “ = H2

Electricité
renouvelable

Methane reforming (GREY H2)

® Projet retenu par 'ADEME
( i ) et/ou autres financeurs publics

A 1kg H2 = 10kg eq CO2
CH, + H,0 > CO + 3H,
CO +H,0> CO, +H,

_—
CNGIC
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Hydrogen applications and project exemples

1. Greening H2 for industrial 2. Developing
applications: H2 for micro- new H2 R e POALA
electronic in Grenoble usages: e, e
el mobility
pcichanlll Iaianagll It McPhv | d pplicatiOnS Hysart . Lyon X e & 1 chambéry

10 Nm3/h 10 Nm3/h 10 Nm3/h Réseau H2 . s CEA Minatech - Grenoble
el

10 barg
Valence

e e e e e e e e e e e e Nz
10 barg
— cea
Tovlouse Hystart - Le Castellet

Usage industriel

CEA 6.0 & 6.6
65000 475 000
Nm3/an

{94 10 barg

3. Developing

=
@Ay new H2 o >. =Q >

== 35barg
’ 12 Cadres de
secours H2 &

Stockage solide 1700 Nm3
10 kg — 110 Nm3
Hydrures de magnésium

Station de i

_@ 35 barg

compression
200 barg 200 barg 60 barg Réseau H2 / u S a g e S Electrolyser Compressor Storage
B0 barg °
Nm3/an : 50 000 —_—
Cadres de (12,5 kg/j) a 100 . °
stockage H2 000 (25 kg/j) -5 Renewable
500 Nm3 I n u S r I a Energy from Grid
o ‘;U

applications W dEE T

Green Energy 12 MWe SGT-400 0
to Grid @ Full Load (up 10 100% Hi)

Natural Gas
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zu What are French major strengths B e
for H2 development?

1. Low-cost —low carbon intensity of the grid
2. World-class expertises in H2 research and innovation
3. Local territories engagement

Figure 15

< 33
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SSSSSSSSSSSSSS The French Hydrogen Strategy

Do you have any question?
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BUSINESSFRANCE

Your contacts at Business France in the Nordic countries:

Gilles Debuire
Deputy Regional Director 4 (2
Nordic Countries iy

Maxime Krummenacker ﬁi‘a
Communications Manager s

Nordic Countries

Mob:+46 (0)708 67 74 75

: ) : Mob:+46 (0) 729 43 05 77
gilles.debuire@businessfrance.fr

maxime.krummenacker@businessfrance.fr

With the support of our interns Sara Chollet and Jeanne Blain.

With the participation of: "D“é"{',fTTi’st.T.ON i\_( Hots ;=] REGION REGION [[[l3) PROVENCE o,

ECOLOGIQUE de-France &= NORMANDIE SUD |l coreonzur CNGIC

Liberté
Egalité
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BUSINESSFRANCE

Follow Business France Nordic on:

world.businessfrance.fr/nordic/

in ¥

o o recion REGIONJoI ignce  —— —~
X Hauts-de-France 622 NORMANDIE  sUD lll& faronzur CNGiIC

£ NORD oo EX
MINISTERE
QFRANCE r-IS“'-]QSl..'D DE LA TRANSITION
INVEST a Sud Provence-Alpes-Cote d'Azur ECOLOG'QUE

Economic Development Agency Liberté
NORMANDIE >3 Egalité
AGENCE DE DEVELOPPEMENT SIFS g A

Fraternité

HAUTS-DE-FRANCE REGION
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https://www.linkedin.com/company/business-france-nordic/mycompany/?viewAsMember=true
https://twitter.com/BF_Nordics

