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Total : 2 571 TWh in 2020

DISTRIBUTION OF PRIMARY ENERGY CONSUMPTION IN FRANCE 



Total Energy consumption per domain :1 562 TWh 



In 2021: 69% of total electricity production in France come from nuclear fleet.

With an installed capacity of  
61.4 GW, the 56 French nuclear 
fleet is the second largest in 
the world in terms of power, 
behind that of the United 
States. 



Electricity production by energy source in France



Today Hydrogen consumption is mainly for industry





Ecosystems in France supported by national energy agency and region 







H2 Complementary to uses not covered by battery electric vehicles

Allows you to address segments to uses requiring: 
• to be Zero Emission 
• short refueling times, 
• Long Range, 
• transport of heavy loads, without meteorological impact on autonomy.
• requiring few critical materials like cobalt, nickel or manganese, just 
platinum. 
Hydrogen mobility can be addressed either by a hydrogen fuel cell vehicle 
(FCEV) or by a hydrogen internal combustion vehicle, ICE H2 (standards 
currently applicable to heavy goods vehicles 







STELLANTIS H2 power train  Architecture



Stellantis Hordain: First factory in the world to produce 
hydrogen, Electric and Thermal utilities

With this new investment  the manufacturing 
of fuel cell light utility vehicles Peugeot 
Expert, Citroën Jumpy, and Opel Vivaro is 
moving to an industrial scale 

From 2024, the site will have a production 
capacity of 5,000 vehicles per year 
 Stellantis' ambition to be the first mass-
producer of hydrogen-powered utility 
vehicles. 







Fuel cell gigafactory opening  : 50K to 100K per year 



400 taxis hydrogen are operating in PARIS and  Île-de-France

+ 500 Toyota Mirai 
during Paris olympic
games 2024
And 50 Stellantis light 
utilities for handicaped



Major H2 production investment to produce 28000 Tons  H2 by 2026

• The Air Liquide Normand'Hy project consists in building an electrolyzer of at 
least 200 MW in the Port-Jérôme industrial zone in Normandy. 

• This electrolyzer, based on Proton Exchange Membrane (PEM) technology, 
will supply renewable hydrogen for industrial and heavy mobility 
applications. 

• Commissioning is scheduled for 2026



NATURAL  HYDROGEN  in France 

In April 2022, as part of a series of amendments to its mining code, France added “native hydrogen” to 
the list of substances that could be mined.

Significant concentrations of natural hydrogen discovered in northeast France by local power and gas producer
FDE has submitted an application for an exclusive mining exploration permit in the Lorraine region in bid 
to assess commercial potential
Fluids found within the Carboniferous rock formations contain 15% hydrogen at a depth of 1,093 metres, 
the scientists discovered, estimating that the concentration is 98% at 3,000 metres underground.

Hidden hydrogen: Earth may hold 
vast stores of a renewable, 
carbon-free fuel | Science | AAAS

https://www.science.org/content/article/hidden-hydrogen-earth-may-hold-vast-stores-renewable-carbon-free-fuel
https://www.science.org/content/article/hidden-hydrogen-earth-may-hold-vast-stores-renewable-carbon-free-fuel
https://www.science.org/content/article/hidden-hydrogen-earth-may-hold-vast-stores-renewable-carbon-free-fuel


Occitanie Region ……your Neighbor

6,1 millions 
inhabitants

72724 km²

2nd largest 
region in 

France 



Occitanie Region  a major provider of renewable energy 



Once upon a time in 1999 ……..    a 
pioneer from Polytechnic institute of 
Toulouse  launch major collaborative 
developments in hydrogen research

O

Dr.-Ing. Christophe TURPIN, CNRS Research Director
Laboratory LAPLACE, turpin@laplace.univ-tlse.fr

Head of H2 activities in Occitanie
Cofounder of H²Pulse engineering service company

mailto:turpin@laplace.univ-tlse.fr


2010 : After 11 years of intensive research activities 
Official opening of Toulouse Hydrogen  platform 

https://www.laplace.univ-tlse.fr/plateforme-hydrogene/ 

Activities around H2 technologies:
• Hydrogen production (water electrolyse)
• Hydrogen storage (solid, liquid)
• Valorisation (fuel cells, combustion – boilers, 

engines)
Proposed services:
• Support for university research 
• Industrial collaboration 
• Testing service

+€1.5M
for infrastructures

≈ 45
means of testing

€7M€

≈ 20 technical staff

https://www.laplace.univ-tlse.fr/plateforme-hydrogene/


Occitanie, leader in the hydrogen sector
A regional strategy with appropriate financing for deployment and execution 

2016 2018 2019

Regional study of 

hydrogen sector

Launch of Occitanie 

Green Hydrogen support plan

2020

Launch of HyDeO 

animation tool

Launch of the 

H2 Corridor project

150 M€ 
from 2020 to 2030

https://www.laregion.fr/Transition-energetique-la-Region-accelere-avec-un-plan-Hydrogene-Vert-a-150-MEUR
https://www.agence-adocc.com/hydeo/
https://corridorh2.laregion.fr/en/home/


Occitanie, leader in applying hydrogen in multimodal transport

liO Toulouse-Montréjeau-Luchon : 
Deployment of 3 dual-mode Regiolis trains on the 
Toulouse-Montréjeau-Luchon line 

HyDrOMer : 
Construction of a hybrid H2/diesel dredge In
partnership with LMG Marin and Piriou
shipyards

Corridor H2 Occitanie
€110 million of investment for the
decarbonization of the truck transport of
goods and fresh products in Europe.

- 2 renewable hydrogen production sites, 

- 7 hydrogen refuelling station, 

- 40 trucks

- 62 refrigerated units for trucks

liO coaches H2 : 
Deployment of 15 retrofitted coaches in connection 
with the Corridor H2 project.U
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The Occitanie Region is a unique living lab in the world testing innovative advanced Heavy mobility
Simultaneously on Road , Rail and Sea



Occitanie, leader in the hydrogen 
investments

HyPort : Hydrogen mobility
ecosystems in the airport areas of
Toulouse and Tarbes

GENVIA:
Joint venture for the industrialization of high
temperature solid-oxide electrolyser in Beziers

Hyd’Occ: Mass production unit of 
renewable hydrogen in Port la 
Nouvelle

Techno Campus H2 Francazal : 
10,000 m² planned to accommodate the largest European
center for research, testing and technological innovation
dedicated to renewable hydrogen.
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Occitanie, leader in the hydrogen sector
A regional strategy with appropriate financing for deployment and execution 

2016 2018 2019

Regional study of 

hydrogen sector

Launch of Occitanie 

Green Hydrogen support plan

Creation of the RHyO 

research group

2020 2021

Launch of HyDeO 

animation tool

Launch of the 

H2 Corridor project

150 M€ 
from 2020 to 2030

https://www.laregion.fr/Transition-energetique-la-Region-accelere-avec-un-plan-Hydrogene-Vert-a-150-MEUR
https://pole-rhyo.univ-toulouse.fr/
https://www.agence-adocc.com/hydeo/
https://corridorh2.laregion.fr/en/home/


➢Launching: 2021-2024 
➢+20 region lab & schools
➢+150 permanent staff 

involved
➢Attached to the federal 

University of Toulouse 

Our partnership values: 

https://pole-rhyo.univ-toulouse.fr/ 

Centre for Research and Innovation 
on HYdrogen in Occitanie

https://pole-rhyo.univ-toulouse.fr/


A unique network of academic lab and engineering 
schools with incubators



2017 a start up incubated @ IMT Albi Engineering school

2022 Assembly of prototype production line with 15 people
1 kW Fuel Cell demonstrator development



Technology Campus Hydrogen Occitanie 2025 

10,000 m² research center dedicated to hydrogen
technologies.
Total investment of 55 million euros co-financed by the
State, the Occitanie Region, Toulouse Metropole and the
CNRS for commissioning in 2025.

Meeting of the hydrogen activities of four regional
laboratories
• Plasma and Energy Conversion Laboratory (Laplace)
• Materials Research Center (Cirimat)
• Chemical Engineering Laboratory (LGC)
• Institute of Fluid Mechanics of Toulouse (IMFT).

RESEARCH AND TESTING CENTER FOR HYDROGEN AND THE MOBILITIES OF TOMORROW

Combined with unique test resources available for companies for the development
of hydrogen technologies. A dozen confidential boxes available for hire, as well as
storage spaces and two secure bunkers suitable for high-power testing, up to one
megawatt
( in situ electrolyser).



Occitanie, leader in the hydrogen sector
A regional strategy with appropriate financing for training trainers & workforce  

2016 2018 2019

Regional study of 

hydrogen sector

Launch of Occitanie 

Green Hydrogen support plan

Creation of the RHyO 

research group

2020 2021 2022

Launch of HyDeO 

animation tool

Launch of the 

H2 Corridor project

150 M€ 
from 2020 to 2030

the hydrogen jobs and skills project 

is supported by “France 2030”

https://www.laregion.fr/Transition-energetique-la-Region-accelere-avec-un-plan-Hydrogene-Vert-a-150-MEUR
https://pole-rhyo.univ-toulouse.fr/
https://www.agence-adocc.com/hydeo/
https://corridorh2.laregion.fr/en/home/
https://www.agence-adocc.com/hydrogene/formation-hydrogene-le-projet-genhyo-laureat-de-lami-competences-et-metiers-davenir/


GENHYO a training accelerator project

The promotion of jobs in the H2 industry sector orientation and professional integration

The training of 1500 trainers over 5 years 

The implementation of training modules for different audiences :middle school students, 
high school students, students, job seekers, employees, elected officials, general public

Observatory for prospective in professions, competencies and  qualifications



Cahor

s

Figeac

Decazeville

Nogaro

Auch
Castres

Carcassonne

Perpignan

Tarbes

Toulouse

Albi

Béziers

Montpellier

Major H2 education schools

major platform's locations

Other sites with H2 

equipment's

170 educational low 
power H² Test Bench 
distributed across 
regional schools 

All high engineering schools in Albi ,Tarbes 
and Toulouse are                    members in

Toulouse Tech school network 



Occitanie, leader in the hydrogen from 
basic technology up to full embedded 
systems 

Tarbes / Fuelcell traction 
system of Coradia iLint and 
Régiolis H2. Notified IPCEI 
Hy2Tech

Albi  / Hydrogen bus 
manufacturer, hydrogen 
coaches retrofit

Toulouse / Pressurized 
storage container and 
autonomous hydrogen 
system

Toulouse / Industrialization 
of bipolar graphite plate, key 
component of hydrogen 
fuelcell.

Many players are developing
the hydrogen aviation of
tomorrow in Occitanie.

HYDROGEN IN 

AERONAUTICS

Béziers / Industrialization of 
Solid-Oxide electrolyser at 
high temperature. Notified 
IPCEI Hy2Tech

Fabrègues / manufacturer of 
electrolysers for combustion 
systems: welding, industrial 
process, heating

Rodez / fuel cell system for 
refrigeration unit transporting 
fresh products

Industrial value chain

30 companies
produce components, technological 

bricks and hydrogen system



27/2/2024: France's first manned hydrogen-electric flight

2024 Bleriot Aircraft :  85kW flying test 
bench for retrofitting a 2-seater from 
G1 aviation. 
This cutting-edge aircraft propulsion 
system seamlessly integrates  66% 
hydrogen tanks and 30% batteries to 
power the propeller.

2030 :Target Business jet 
6 seats – 1000 Km. 



27/2/2024: France's first manned hydrogen-electric flight

2024 Bleriot Aircraft :  85kW flying test 
bench for retrofitting a 2-seater from 
G1 aviation. 
This cutting-edge aircraft propulsion 
system seamlessly integrates  66% 
hydrogen tanks and 30% batteries to 
power the propeller.

2030 :Target Business jet 
6 seats – 1000 Km. 



Genvia’s thermally-charged electrolysis process

Actively consumes industrial heat 

This approach delivers the most 

energy-efficient   electrolysis   performance 

available at scale, with 28% more hydrogen produced for every 
kWh of electrical energy input.

Gigafactory planned by 2026 - Target price H2 2030 2€/Kg
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1500 V DC  
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Hydrogen Solutions
for non-electrified lines 

2016
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Alstom Fuel Cell train for Suburban & Regional services

Traction designed in Tarbes Occitanie - center of excellence for 
Alstom Green Traction

Coradia Stream
● 6 FCMU trains for FNM

Coradia iLint
• 14 FCMU trains for LNVG
• 27 FCMU trains for RMV

Aventra FCMU
● 10 FCMU trains for Eversholt Rail (MoU)

Regiolis H2
● 12+2 trains Bi-mode Catenary-H2 for SNCF

- Occitanie
- Auvergne Rhône Alpes
- Grand Est & Bourgogne Franche-Comté



4646*100% European key technologies

DESIGN
CAD/3D

Mechanics and electrics

Proprietary on-board systems 

and software

INTEGRATION
Fuel cell, batteries, 

components 

and sub-components

MANUFACTURING
On-site assembly

Road test

Certification

BY SAFRA

100% Safra 

software on board 
(energy, connection to the 

road, safety, operation, 

comfort...)

HYCITY: the 100% European 
hydrogen bus *



CCC

Notre 1er succès : le bus 
hydrogène 100% européen*

47

350 kW

71 kWh

70 kW

35 kg

Electric 

drive

Batteries
Fuel cell

Hydrogen 

storage

10/15 min
Refueling time

Range up to

500 km



Hydrogen Multipurpose Power pack

Control Command electronic 
Board with DC/DC Converter 
and utracapacitor buffer

3 liters tank (63g H2)@ 300bars

480 W Fuel Cell



In Occitanie we speak fluently Hydrogen technical language and 
have know how to take off  innovations in cooperation ……..with
Catalonia!

highly educated   students large number of test bench H2 collaborative techno campus all technologies 
availableThe place to be for 

Automotive 
hydrogen thermal 

engine and Fuel 
cell electrical 

vehicle 
innovations 



Thank you for your attention !

En caso
puedo ayudar
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