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Hydrothermal gasification - projects in developmment in France

Result of the Call for statements of Interest (SOI) for Hydrothermal Gasification conducted in 2024
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© GRTgaz

The national working group
on Hydrothermal
Gasification of the grid
operator GRTgaz produced a

White Paper on
hydrothermal gasification.
Link

https://www.grtgaz.com/formul
aire-livre-blanc-gazeification-
hydrothermale
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400 kt DM/year, i.e. 1.25 million tons

WM* /year of waste mobilized by the identified

projects
(* DM: Dry Matter ** WM: Wet Matter)**

16 different types of feedstock, including:
- 73% of biogenic origin

- 27% of fossil origin

(mainly from the chemical industry)

Project sizes generating highly
variable unit gas production
capacities, ranging from 20 to
over 500 GWh/year
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Hydrothermal gasification - projects in developmment in France

Result of the Call for statements of Interest (SOI) for Hydrothermal Gasification conducted in 2024

3 industrial-scale projects in
advanced phase

2 industrial demonstrators
expected by 2026

19 industrial-scale projects in
preliminary phase

_T. 373,000 tonnes of DM/year g[ﬁ 21,900 tonnes of DM/year

(.11 million tonnes of WM/year) (130,000 tonnes of WM/year) Led by French technology

developers

1,900 GWh/year of total gas
injection capacity

90 GWh/year of total gas
injection capacity

With a maximum
treatment capacity of
0.5t WM/h
(or 4,000 t WM/year)

1™ ~100 GWh/year per project (1™ ~30 GWh/year per project
| ]
|
Breakdown of project sizes:
f o _ » 20 to 70 GWhlyear : 15 projects
«e®° 68% or 1.35 TWh : renewable gas « 70 to 200 GWh/year : 5 projects
® 32% or 0.65 TWh : gas from recovered « >200 GWhlyear : 2 projects

(fossil-based) materials
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Overview of new plants demonstration and
projects in developpment
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Hydrogen Demonstration plant with Technology of Cap Ingelec.

Main Objective :

1. This innovative project aims to install industrial hydrogen production units
using pyro-gasification (two integrated steps), supported by short supply
chain strategies, enabling deployment near end-use sites.

2. Develop local green gas production units to promote energy self-sufficiency
in the regions.

Timeline & Key Milestones : The 64-month project is structured in two phases:
*Phase 1 (20 months): Construction, commissioning, and operation of a
demonstrator, process optimization, and feedstock flexibility.

*Phase 2: Construction of a full-scale industrial unit.

Project Initiator: Local engineering company, Cap Ingelec.

The Gasification technology : process used is a fluidized bed system characterized by four main functions, including an innovative treatment of organic
matter and a pyrolysis step followed by gasification.

Commissioning of the Cappyro H2 demonstrator: November 2024. This process will be optimized through an iterative approach between a test bench and
an industrial demonstrator, and then during its testing phase.

Location: site in Nouvelle-Aquitaine, particularly in rural areas, to make use of local resources.

Planned Partnerships: Collaboration with local authorities, farmers, and other regional stakeholders to ensure the project's success.

Source: https://www.sudouest.fr/economie/avec-novea-jean-paul-cales- The Project CAPPYRO H2 : https://librairie.ademe.fr/ged/7727/ia-cap_pyro_h2-2023.pdf
IEA parie-sur-les-usines-a-gaz-verts-et-locaux-23136173.php

«
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Hydrogen Demonstration plant with Burkhardt technology

Main Objective : Demonstrate the technical and economic feasibility of producing renewable hydrogen from wood pellets through gasification,
intended for mobility applications (refueling station).

Timeline & Key Milestones :

Phase 1 (2019): Technology study and validation

Phase 2 (2022): Engineering and equipment procurement

Phase 3 (Q1 2025): Full commissioning and performance validation
(
(

Phase 4 (2025):Q2: Compression and rack fillingQ3: Engine bench testing
Phase 5 (2026): Deployment of an Hz-powered vehicle on site

Technology Chain (4 components):
» Gasification (Burkhardt)
* Syngas treatment (skid with optimized filters and
adsorbents)
* Hydrogen enrichment (water-gas shift)
» Hydrogen separation (Canadian dual-stage PSA

technology) ol i —L;r F =
Consumption: ~2.6 tons/day of wood pellets En servicé ! —
Production: 175 kg Hz2/day | ] o J 5'
Yields: 46% gross chemical, 36% net, 77% with heat recovery { S s SatE e ) l#’ ' g T b SR
Target Hydrogen Quality: SEE L 2 ONGS En service

For engine use: > 98% (ISO 14697 Type | Grade F1)
For fuel cell use: > 99.97% (I1SO 14697 Type | Grade D)

PSA guarantees: 99.99% purity, 75.5% recovery rate » -
=~ EA ’ p—— Enrichissement en H,
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Innovation Research Center
Experimental plant

Charwood energy deploys its own innovation center and commissions a unit delivering either 70 kw electrical or 220 kw
thermal power.

Client | Charwood Energy

Location Colpo France

Process : CHP or green gas

Technologie Charwood Energy : Gasification

ltommgndes

Réafteur de qazélflqnlon
SKID syngaz Injecteur d'oxygéne «—

i carWooo .

eeeeee
Ballon tampon

IEA
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Industrial project of direct syngas usage
Manufacturing of car engine housings: aluminum foundry

Sector: Industrial decarbonization

Main Objective: Substitution of natural gas with syngas produced from

local biogenic resources

Project partners : car engine manufacturer (confidential), SG Energie,

Gazotech

Technology: Fixed-bed gasification

CAPEX: ~€15 million

Feedstock: (sourced within 60 km of the site) Mix of

» Other Forest Products not directly usable as timber,

* End-of-Life Wood Category A (non-chemically treated),
* End-of-Life Wood Category B (treated or painted)

Eligibility: Eligible under the 2023 Decarb-Ind scheme (pyro-

gasification)
Status: Detailed design (APD) in progress

Key Feasibility Criteria for the Project :

» Application requiring a continuous flame 24h/365d
* No load interruption and moderate variations

* Compatible with flame temperatures below 1500°C
» Suitable dual-fuel burners

* Project size adapted to the regional scale

m [EA
= Bioenergy

. Natural gas —46 GWh

Biomass and
wood waste
sourced from
local deposits

Syngas production
by gasification
process in site

Syngaz - 40 812 MWh

Aluminum
foundry with 4
melting furnaces

Heat — 6 165 MWh

17508t/an de hiomasse

|
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End of Salamandre PI'O_]eCt biomethane and low carbone gas production

Key insights

a The result of 10 years of R&D on

o Project does not fly economically o pyrogasification and methanation.
» Each choice of technological brick influences the entire design of the

factory. s CMA CGM, ENGIE's partner as
 Other technology pathways of business models exist (0 emission CMACGM shareholder and buyer of the
processes, valorization of co-products such as biochar, etc.) ' production.

« Having a demonstrator is must have but not sufficient

.-"’/
« BOP (Balance of plant) and process integration are very important cost 70 ktpa of locally sourced waste
drivers and a consequence of the choices of the main process chain ’ comprised of 70% B Wood and 30%
SRF

* Support schemes should be developed and adapted to the first
commercial units (FEED funding?), Contracts For Difference

» Strong local support but need for more support at National / European l

A production capacity of 11 kt/year,
level

or 170 GWh/year.

§ N
7
@ Achieving >80% GHG savings

IEA
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* ENGIE will pursue its efforts on thermal gasification by capitalizing on
Salamandre and Gaya
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Financial support mechanisms
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Financial support systems in France

1. Syngas direct usage in industry

The eligibility of the pyro-gasification sector for the “BCIAT 2025” call for projects
— Call published on April 2025
— Open to Pyrolysis / gasification for self-consumption in industry : CAPEX > €3 million.

Eligible Projects *  Boilers / hot air generators: thermal production > 12 GWh/year
*  Pyrolysis / gasification for self-consumption in industry : CAPEX > €3 million
*  Anaerobic digestion for self-consumption: thermal production > 8 GWh/year

Eligible biomass *  Forest chips and similar materials

*  By-products and residues from the primary wood processing industry
types End-of-life wood and wood waste

*  Pellets

*  Industrial by-products
*  Agricultural by-products

Additional * Increased expectations regarding the quality/diversification of supply plans
requirements *  Possibility of specific regional meetings on supply
qui Decarbonization approach required: low-carbon energy mix study (e.g. Industry
Pact type) + enhanced technical file
Procedure *  Mandatory pre-submission meetings in the presence of the industrial operator
Project maturity *  Expenses incurred within 36 months following the notification
*  Abandoned project = ineligibility to reapply for the call for projects BCIAT for 3
years

*  Projects with TRL>9

@ IEA
= Bioenergy 11
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Fraternité

»  Pyro-gasification “pyrolysis and gasification” projects for
the production of syngas (75% of syngas production yield)
for direct use in an industrial furnace.

— The calculated efficiency must include only what is
effectively recovered in an industrial process (energy or
material). Agronomic use or carbon credit valorization cannot
be taken into account. Furthermore, CO:ze tonnes stored in
biochar cannot be counted as additional avoided fossil CO2e
emissions.

»  Pyrolysis projects for the production of charcoal (biochar)
to substitute the energy mix for the industrial.
The following projects will be deemed ineligible:

* Projects where the produced charcoal and/or syngas is used
to generate steam, thermal oil, or hot water;

* Pyrolysis projects where the produced charcoal is not
exclusively used for industrial purposes;

* Projects involving agronomic recovery, which is explicitly not
allowed;

* Projects where the syngas is injected into an external gas
network (outside the site);

* Projects with a technology readiness level strictly below 9.

www.ieabioenergy.com
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Financial support systems in France

2. Hydrogen financial support systems

The objective of the 2025 ADEME Call for Projects "ID H2 -
Innovation and Hydrogen Demonstrator” is to support
innovation, develop or improve components and systems

related to hydrogen production, transport, and uses
(industry, transport, energy). It also aims to support
demonstrators, pilot projects, or first commercial

deployments on national territory.

Individual companies or collaborations
(not mandatory), particularly with

Beneficiary research laboratories, EPIC, local
targets authorities, associations.
. - Minimum total cost: 1.5 million euros
Project . .
e - Companies must not have been classified

Eligibility e lepe

as companies in difficulty

Mix of grants and repayable advances
Nature of g pay .
Aid depending on the nature of the project

and the size of the company.

IEA
Bioenergy

«

General
Objective

Sectoral
Examples

Technologi
es/
Actions

Usage
Examples

Specific
Targets
1

Axis 1 - Technological Bricks

Develop innovative componen

REPUBLIQUE
FRANCAISE

Libersé
Egalité
Fraveruité

ts/systems

covering the entire hydrogen chain

(production to final use)

Industry, heavy mobility, energy,

networks

- Electrolyze

- Storage, distribution (reservoirs,

compressors)

- Fuel cells

- Combustion furnaces using H
with H2/gas

- Sensors, Al, security

- H2 conversion (methanation,

2 or mixed

methanolization, Fischer-Tropsch, Haber-

Bosch, etc.)
- Test infrastructures

Cost reduction, reliability, security,
lifespan, capacity enhancement

Distribution stations, H2 furnaces, test

platforms, H2 sensors

2

ADEME ¥

‘ = ' POUR LA
TRANSITION
ECOLOGIQUE

AGEMCE OF L&
TRAHSITION
EcoLosliauE

Axis 2 - Pilots and Initial Commercializations

Validate technologies in real industrial or
network environments

Steel industry, chemistry, cement, glassmaking,
network management, local electricity
production

- Industrial decarbonation (via H2 or synthetic
CH4)

- Power-to-Gas, local H2 loops

- Gas/electricity network interaction

- Temporary or localized electric furnace

Sustainable economic model, network security,
specific supply conditions

Secure supply, events, ships at dock

www.ieabioenergy.com
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Financial support systems in France En [ i
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3. Regional financial support systems e EEi ESlS
Call for Projects Nouvelle-Aquitaine Region: “Innovative Energy Technologies and Carriers”
This call for projects aims to facilitate the deployment, across the entire regional territory, of development sites for new renewable
energy technologies (post-R&D), including:

- First industrial sites (at full commercial scale)
- Demonstrators for targeted technological components

] 1 Types of Projects Targeted by the Call for Proposals
: Three categories of targeted projects: innovative projects at the national

. . .. Nature of Regional and/or European Regional
level or “new — pioneers in Nouvelle-Aquitaine”: & / P g

Development Fund Financial Support
Types of eligible expenses targeted for granting of a subsidy
and/or a repayable advance (priority for groups):

1.“Innovative” green gases (SNG, synthetic methane)
Production through pyro-gasification or biomass-only gasification (biogenic

content), via Power-to-Methane. I . .. . .
) 1.For feasibility studies and/or preliminary design studies,

LCA-GHG studies, or specific technological brick studies...

(biogenic CO,). Targeting road, air, and maritime mobility. — Aid rate: up to 70% of the eligible cost base.

3.Capture and valorization of biogenic CO, Substitution uses for fossil fuels
or carbon-sequestering applications to be prioritized (e.g., construction

2.For all or part of the investments (mainly innovative
technology bricks) and engineering/project management
REGION costs

D INEIEE — Aid rate: up to 65% of the eligible cost base.
b ———————— Aquitaine B L T T !

I
I
I
I
I
I
I
I
I
: 2.“Advanced” biofuels (renewable biomass) and/or E-fuels/E-biofuels
I
I
I
I
I
I
I
I
I

Bioenergy www.ieabioenergy.com
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What are the “pyrogasification” technologies definition
in France?

The gasification sector is attracting interest because it _ _ “
griculture Forestry Industry

responses to two issues

A new alternative energy production
« Waste management: an outlet for waste that can not be
PYROGASIFICATION
recyc led Thermochemical conversion of carbon based materials by Pyrolysis or Gasification

D 2

. -~ [
1. PYROLYSIS (400°C - 800°C) is a thermal treatment of dry Clolcer bl
carbonaceous materials, in the absence of oxygen,
producing a gaseous ('syngas’), liquid (oil) and solid m
(bio)char phase.
2. GASIFICATION (900°C - 1400°C) is the process of REEAIION SYNTHESIS _
transforming a solid carbonaceous material into syngas by st

adding a small amount of oxygen or steam.

3. PYRO-GASIFICATION is a process of a first pyrolysis stage

followed by a gasification stage, the two stages car take I S— R - Industry, mobility
place On a two Separated reactors. Industry for high heat application or CHP Ex: storage, heat, industry Ex: SAF, chemicals plant, mobility

IEA
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