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a leading region for the HYDROGEN SECTOR

a

/"o

NORMANDlE)DE

EEEEEEEEEEEEEEEEEEE

/ NORMANDIE



v NORMANDY 4
HYDROGEN o

National commitments

- Marine energy projects

- Strong industrial and logistics sectors having a
large contribution on GHG emissions

- Competences : chemistry, energy,
automative, aeronautics
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- 6 months regional dialogue
- 100 stakeholder’s involved
- 12 working sessions

- 3 plenary meetings

- Roadmap voted in oct. 2018
- 46 actions planned
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MAIN CHALLENGES TOOLS

1. Structure the ecosystem - Expanded steering committee
2. Strengthen the place of hydrogen in the - Technical Committee
energy transition - Working sessions
& Industry - Annual plenary meeting
L Mobility - Annual regional call for proposals
U Logistics - 15 M€ budget
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INNOVATION, RESEARCH & DEVELOPMENT & TRAINING

A workforce ecosystem adapted to the industry

Specific training programs

High level scientific and technical skills
State-of-the-art equipment for R&D
Business and innovation Networks

¢ ENSICAEN ENGINEERING SCHOOL (www.ensicaen.fr)
750 students, more than 8000 engineers employed and 150

PhD students.

Electronics & applied physics, Materials & Mechanics,

Computer Science.

¢ NORMANDY UNIVERSITY (www.normandie-univ.fr)
Multidisciplinary Universities in Caen, Rouen and Le Havre -

Master's degrees: Physics, Engineering Sciences, Development

of Scientific Instruments, Optics, Detection; Physics, Mechanics,

Engineering Sciences, Energy, Fluids and Environment;

Mechanics, Engineering Sciences, Mechatronics, Components,

Reliability.
> ITH

(Institute of engineering industry engineer) 250 students
in September 2018 on the Campus of space in VERNON /

training of engineers 'mechanics and production.

» ESIGELEC

The ESIGELEC research laboratory, IRSEEM, leads several
research projects on the theme of autonomous vehicles.

CLUSTER

NORMANDIE ENERGIES (www.normandie-energies.com)
Association of energy professionals, Normandie Energies set up a hydrogen cluster aiming to
gather complementary skills and expertise for hydrogen projects development.
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» CORIA (www.coria.fr)

The research fields of CORIA cover fundamental studies and
applied to reactive or non-reactive flows: diphasic flows,
turbulent mixing phenomena, combustion, plasmas, etc.
Physical mechanisms and processes leading to the reduction
of pollutant emissions in reactive systems are priority
research axes.

» CESI Rouen (www.eicesi.fr)
The CESI campus in Rouen includes a Research and

ei. ceS| Innovation Platform in Industrial Performance. Master in
renewable energies

» INSA Rouen (www.insa-rouen.fr)
Engineering school with 7 specializations, 7 Masters, 6 doctoral

‘ programs : chemistry and Processes, Control of industrial risks,
rouen normanoie. ENErgy and Propulsion, Mechanics, Architecture of information

systems, Mathematical Engineering, Civil engineering
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Projects covering the whole value chain

Management and

Logistics * H2 trucks &
barges
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EUROPEAN
HYDROGEN
VALLEYS

Objectives

U Develop partnership and co-
investment projects to support the
. u, development of the fuel cells and
4y hydrogen value chain in Europe and
the deployment of these technologies

§g€m° E LawRerglo?? #SNN Leading regions [l Participating regions
e & industrial modernisation Smart specialisation plateform
. y - EUROPEAN UNION % 40 members
PR ALY P Sasaes et g & Official launch : 22/05/2019
% Technical launch : 25/06/2019
% Mapping : summer 2019
& Working group : from october 2019

S5
https://s3platform.jrc.ec.europa.eu/hydrogen-valleys
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European program for hydrogen mobility in Normandy

FioMob

® Period 2016-2019
& Budget 8 M€
% Partnership Symbio

Région Normandie |

Serfim

& Objectives
- Deploy a network of start-up
stations with captive fleets
- Develop a connected device
for station access and billing

Connectlng Europe FaC|I|ty
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Co-financed by the European Union

Cherbourg

Le Havre. ... .
...................... \9 9 Rouen
oo 79 tauwiers
------------- ‘Caen  [PEvé’ Q oAlernon
““““““““ qugé Evreu}(

"o, g —

Lo

—~——— N % Contracting authority

- Local authority and group
o Open (350 bars) ~ -
. % Support

Q) Oreningin 2019 (350 bars) - Assistant project manager
- Regional grant

o Opening in 2019 (700 bars)
. - Raising awarness

& Compatibility with Hyndai Nexo
and Toyota Mirai

- Slow filling ramp protocol

- Dispensing gun with infrared

communication / l'a
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European program for hydrogen mobility in Normandy
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The first hydrogen refrigerated semi-trailer
Designed, produced and ested in Normandy

ROAD semi-trailer description —
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Aspect 6: The mechanical and electrical ANOVATION DRIVES YoU FORWARD
architecture Aspect 4: Energy
Integration of new components, Clean energy production: hydrogen and
fuel cell

multiplexing and a connected semi-trailer

T FC LAB TRONICO

Aspect 5: Cold production
New generation
refrigeration unit without

X . 8 New generation insulatin,
diesel engine and with 8 ’ . uasng
a materials
natural refrigerant tay o
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Aspect 1: Lightering
A weight saving on the chassis
using multi-material technologies

Aspect 3: Thermal
insulation

Aspect 2: Aerodynamics

A rackickicie tn &0l ( .Aspect 7: .Testing -
consumption by optimising Concept vehicle tested in real conditions by

EEEY faie the Cx
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EXAMPLE OF HYDROGEN DEPLOYEMENT IN THE SEINE VALLEY IN NORMANDY

H2V in Normandy, a green hydrogen production plant (2022)

4 industrial buildings could be used for the industrial production of hydrogen by electrolysis
of water.

»  One Part of this hydrogen will be used within the chemical platform

»  The other part will be injected into GRTgaz’s network
Key figures

* 27 hectares on the Industrial Port Zone in the Seine Valley
* 250 M€ investment
* 180 jobs at the beginning

==) | DEPLHY (Deployment of Hydrogen in the Seine Valley), a project to study the development

potential in an industrial environment along the Seine Valley for 24 months.

>  Analyzing the possibilities of deployment considering available or upcoming local
resources
* Biomass for gasification processes, steam reforming
* Decarbonated (nuclear and renewable) electricity production for electrolysis.

>  Establishing a global and prospective vision of the technico-economic potential of the
hydrogen deployment in the Seine Valley

Hydrogen science park
»  Project of an "HY Academy" to train the future profiles on the hydrogen trades with
industrial companies &Develop continuing education and lifelong learning on
A Hydrogen (post graduate)
w Create a technical platform to train new employees (shared with industrials)
Docr]
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28 000 tonmes

d’hydrogene produit par an

[soit 3% de La production francaise d'hydrogéne)

Un investissement compris entre
230 et 251 millions d’euros
La réaction chimique de [‘électrolyse de l'eau

Sous L'action de |'électricité... ZHZO m- ZHZ * 02

..deux molécules d'eau se décomposent en deux molécules d’hydrogene et une molécule d'oxygéne

70 emplois directs Mise en - 2027
100 emplois indirects service et 2073
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http://h2vproduct.net/en/h2v-industry-home/
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offshore & Tidal
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MARINE RENEWABLE ENERGY — OFFSHORE WIND FARMS — TIDAL ENERGY

KEY FIGURES
~—~
le of regional i é
Example of regional companies N
P € P 1st 3 Offshore e 5 PORTS : CHERBOURG, LE HAVRE, S
Tidal energy wind farms &2 | CAEN-OUISTREHAM, DIEPPE, FECAMP ¥ ENGLAND
potential available 200 ha of dedicated land, = b - I~
EFINOR for projects 1 tidal turbines assembly factory, 3
= st 1wind turbine blades factory &
A\/ commercial scale =
- SiNay  [C]rmesvs
¥ EsipNmEy

FIVA corrodys ,g‘ 36 K@ 190 $. Trainings suited
Research, development - Companies //. totheneed ———,
and innovation centers 2 % involved & of the industry

p ‘ww'S;EE-MARITIME \»

»  650km of coastline
» 3 offshore wind farms:

»  Courseulles-sur-mer: power 450 MW — 75 wind turbines CALVADOS
»  Fécamp: power 498 MW — 83 wind turbines 2
»  Le Tréport: power 496 MW — 62 wind turbines

» Tidal energy projects

BEn

ORNE
LEGEND

Offshore wind @ | Local involvem

» 1 hydroelectric farm (biggest potential in the world) - Raz
Blanchard

» A powerful power grid (capacity of 2.5 GW of hydroelectric
generation)

» A key infrastructure: 2 industrial ports and 3 maintenance ports
» The Axe Seine, a major axis in terms of logistics
» 190 local companies are involved in the MRE value chain

» 650 companies registered on the CCl Business MRE network - NO RMAN DY

»  More than 30 research structures with recognized expertise DR|VlNG FORCE OF MARINE ENERGY

(analysis of resources and environmental impacts of MRE
activities, materials, corrosion and biofouling, energy and storage,
high-performance numerical simulation, logistics and
maintenance).

» 133 training centers

» 2 dedicated clusters: « Normandie Energie » & « Normandie ,
Maritime » , 43

NO_RMANDIE ﬁ

AGENCE O€ DEVELCPPEMENT



NORMANDY / TIDAL STREAM ENERGY

MRE PROJECTS

IN NORMANDY

Tidal: the Alderney Race, n°1 global tidal site
available for commercial operations

Raz Blanchard: the highest tidal site in Europe

velocity e |
1er potentiel hydi P
exploitable commercialen =
ak le Raz Blanchard (5GW) ¥

to the MRE mdusl'-,:
ity power grid

Firststidal commercially
Operational potential :
Alderney Race (5GW)

Tidal

A2 BLANCHARD NORMANDIE HYDROLIENNES

G s A regional commitment for your project

LJR,SKnmc :{ 7 Knots L’AGE'gfp’éa‘é:}'E
LEE 21 November 2018 REGION gs‘s’%‘"‘”mss

sadie.fr

NORMANDIE EN NORMANDIE

SIMEC Atlantis Energy has agreed terms for
the collaboration with the French region of
Normandy under a joint venture called
Normandie Hydroliennes that will work to
deliver a phased large-scale tidal power
project in the Raz Blanchard strait.
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https://www.linkedin.com/company/invest-in-normandy-adnormandie/

' NORMANDY/ MARINE RENEWABLE ENERGY
INNOVATION, RESEARCH & DEVELOPMENT

36 organisations (research centres, labs, technical centres) are involved in MRE-

related research and innovation activities. They are active along 5 strategic pillars: .
CNRT MATERIAUX (www.cnrt.ensicaen.fr/)

o Setting-up of offshore wind farms and environmental impacts; ( T Federating 5 laboratories involved in m.aterial sciences: CIMAP, CRISMAT,
o Energy storage: modelling and mock-up (including hydrogen); Materiaux  LCMT, LC§ and .LOMC, CNBT s.upport.s high level c9|lab9ratlve researc.h
o Maintenance and logistics; ? Dart.nershlps with industrials in the field of material sciences. LOMC is
o MRE materials, corrosion and bio corrosion; & ledicated for MRE.
o Humanities and social sciences.
LUSAC (http://lusac.unicaen.fr/)
Laboratory created in 1994 specialized in the field of energy and
materials. Specialized in marine environment survey / Marine energy
conversion & numerical and physical modelling
NORMANDIE g,

BOREA

(https://borea.mnhn.fr/en)
@ m Research unit for Biology of Aquatic Organisms and Ecosystems.
Specialized in marine environment & survey.

RECHERCHE 8 INNOVATION / RESEARCH 8 INNOVATION

AN (rore

GOURSEULLES-SUR-MEN + 450 MW

FECAMP
» Univer sité du Havre

GREAH (https://greah.univ-lehavre.fr/)

ppimmguy Research group specialized in electrical engineering. It has focused its
B == activities on renewable energies and power storage.
1) .
= e CORIA (www.coria.fr)
ensicaen INSAIE

Research in physical mechanisms and processes to reduce polluting
emissions

AER in reaction systems.

&van
= ESITC Caen (http://www.esitc-caen.fr/content/recherche)

Applied R&D center for civil engineering , foundations materials and
deposits and environment impacts

MBS H -®
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Institut Carnot ESP (http://www.carnot-esp.fr/)
The Carnot Institute ESP (Energy and Propulsion Systems) supports its

partners in their R&D work by offering an integrated expertise of its
laboratories.

(O seimres humsines otaceinlen / Human & meid scomors

@ o8t matébsson numiaque
Logn e wiud & augnened realty
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http://www.coria.fr/
http://www.esitc-caen.fr/content/recherche
http://www.carnot-esp.fr/

CONTACT DETAILS

Région Normandie

Abbaye-aux-Dames,
Place Reine Mathilde
14035 CAEN
FRANCE

Stéphane LOBBEDEY
Director

Renewable energy department
Tel.: +Tél. 02 31 06 78 39 / +33 (0)6 84 44
45 35 Stephane.lobbedey@normandie.fr

www.normandie.fr

D]

REGION
NORMANDIE

AD NORMANDIE

2 Esplanade Anton Philips
14460 COLOMBELLES
FRANCE

Hélene DAPREMONT
INWARD INVESTMENT MANAGER
Tel.: +33 (0)2 31 53 34 44/ +33 (0)6 71 51 51 22
helene.dapremont@adnormandie.fr

www.adnormandie.fr
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