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Financial support systems in France

1. Syngas direct usage in industry

« The eligibility of the pyro-gasification sector for the "DECARB IND" call for projects in 2023/2024 with

the modification of the specifications to include pyrolysis and gasification installations.
— Call published on march 2024 and Ongoing discussions for a second call in 2024.
— Open to all types of biomass inputs and wood-derived solid recovered fuels (biomass SRF).

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

>  Pyrolysis is aimed at producing biocarbon to substitute the material mix for an industrial user.

>  Pyrolysis projects for the production of charcoal (biochar) to substitute the energy mix for the industrial.

2. Biomethane and low carbon gas financial support systems

N
Contracts for experimentation BPA (Biogaz Purchase

via a call of projects for Agreements) 2023
gasification for biomethane grid
injection ( to be implemented)

e Implementation of \ = No state support
contracts for . * Private law contract
exp_e.rlm.entatlon of = Usable in the ETS (Emissions
gasification Trading System)
* Biomethane and low-carbon = Potential use in the
gases production maritime sector
quport for. th? i = Garantee of origin go to the
IEA md_ustrlallzatlon of the first supplier of biomethane
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APPELS A PROJETS - EN COURS
(jusqu'au 07/03/2024 - 15:00 - Heure de Paris)

Décarbonation de l'industrie -
DECARB IND

it Ajouter aux favoris
L'Appel a projets (AAP) DECARB IND vise a diminuer les émissions de gaz a

effet de serre (GES) des sites industriels via les thématiques s
efficacité énergétique, modification des mix énergétique et matiére,

captage, valorisation et stockage du carbone

CPB (Biogas Production Certificate)

expected from 2029 for gasification plant

Y/

= Decree of July 2024 (open
for anaerobic digestion)

= No state support
* No Guarantee of origin
= Obligation set by the state

= Possible use in the ETS
(surplus)

%
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https://agirpourlatransition.ademe.fr/entreprises/aides-financieres/20230731/decarbonation-lindustrie-decarb-ind
https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000047303832/2023-03-12#:~:text=Sous%20r%C3%A9serve%20des%20dispositions%20de,au%20sens%20des%20articles%20L.
https://www.legifrance.gouv.fr/codes/id/LEGISCTA000045655450/2023-07-01
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3. Hydrogen financial support systems e Hii AN
a. ADEME call for projects Ecosystémes territoriaux hydrogéne - EcosysH2 (2023/2024) Results of the
projectswinners is
Call for projects “Hydrogen Territorial Ecosystems” for the production of hydrogen by pyrolysis/gasification expected before the end
of biomass, on an exploratory basis. Plant capacities must be less than 10,000 tons/year. of the year 2024

The admissibility of applications will be assessed by ADEME. Capex financial support will be given for the
accepted candidate.

Répartition des projets sélectionnés par axe et thématique

| Electrolyse Offshore I
b. ADEME call for projects Technology bricks and hydrogen demonstrators . =

(2023/2024) - Technology building blocks: innovative components and systems OSRE  s——

o SRS

[ Pyrogazéification _ I
) Canalisation H2 —
Fourniture d'électricité stationnaire —
Bus électriqus H2 |

Mobilité Offroad |2
Auliaire mobilice I
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Brigues
I
n
C
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Axe 2 !

Projects can focus on any link in the hydrogen technology chain, from production to
end use, for applications in industry, transport and mobility, energy or networks (non-
exhaustive list, given by way of illustration):
Components and systems linked to hydrogen production: electrolysis, methane
pyrolysis, thermochemical processes (pyrolysis and gasification) using biomass
without conflict of use, justifying the absence of local pressure on the resource
The winners of the call for the period 2020-2022 already include a project of
gasification of biomass.
The Project CAPPYRO H2 : https://librairie.ademe.fr/ged/7727/ia-cap_pyro_h2-

2023.pdf l
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https://agirpourlatransition.ademe.fr/entreprises/aides-financieres/20230330/ecosystemes-territoriaux-hydrogene-ecosysh2?cible=78
https://librairie.ademe.fr/ged/7727/ia-cap_pyro_h2-2023.pdf
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Verallia project of direct use of syngas

DEPLOYMENT OF A PYROGASIFICATION PLANT IN A CPPA

VERALLIA AND CHARWOOD ENERGY SIGN A PARTNERSHIP FOR THE SUPPLY OF SYNGAS AS A

SUBSTITUTE FOR NATURAL GAS.

verallia

a), i '°’{ta" .ér\z
L0 e
yh :

Client | Major players in Europe and
internationally in glass food
packaging.

Location Cognac

Process :
Galss melting

Technology Charwood Energy
: Gasification with direct
combustion

What is a CPPA ?

A long-term energy purchase
agreement signed directly between the
consumer and the producer, who builds
a plant to supply their client.
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ENERGY BIOCHARRBONE CREDITS

[l < cpra-
PRODUCER
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DEPLOYMENT OF A UNIT IN AN INNOVATION CENTER :
Charwood Energy deploys its own innovation center and

commissions a unit that offers the option of 70 kW electrical
power and 220 kW thermal power

@ Location Colpo

Process :
CHP or Green Gaz

Technology Charwood Energy :
Gasification

www.ieabioenergy.com



Limoges project gasification of biomass

Production of biomethane for grid injection

Preferred technology partner (EQTEC/IDEX).

biomethane
EQTEC's solutions produce a pure high-quality syngas that can be used for the widest range gasifi‘l:;at:}lon of
of applications, including electricity and heat production, synthetic natural gas production biomass +
(through methanation), biofuel production (via Fischer-Tropsch gas-to-liquid processing), and methanation

hydrogen reforming.

EQTEC Facilities in Operation

Movialsa, Espagne Galina, Italie 95 GWh/year
o G5 . of biomethane PARIS 40 000 t/year
Commissioning - 2011 = Commissioning: 05/2023 NE of local
4 reactors of 1t/h to be injected -
1 reactor of 1t/h in grid of the o biomass,

4 t/h Olive Pomace
6 MWe (Jensbacher * 3)
6.6 MWth

between 4 and
5t/h

1 t/h Wood Chips
1.1 MWe (Jensbacher * 1)

distribution NANTES
operator GRDF

34 50 j '

LYON

) 2 4 |dex
&N

In Discussion with :
+ Wood

EQTEC ¢ :?t';?:gld For mobility

TOULOUSE

starting with

: an exclusive
use : Supplying supply of wood
» Seeking good integration 400 Puses Chips, and
between gasification running on diversifying
technologies, syngas purification CNG towards wood
(EQTEC), and catalytic waste."

conversions (partner).

= Bioenergy 6 www.ieabioenergy.com



Technology of Haffner Energy and overwiex of projects

Experimental plant

Project Objectives Informations clés
Demonstration of H2 project

B At a commercial and Por!:etur du & Haff_“e" Energy
IndUStrIal Scale prOje Decarbonize  Innovate - Regenerate

.Q' Industrial-scale testing

%0’ platforms for biomass and Location Marolles en
other types of inputs Champagne, France

] Training center for Haffner Quantité 120 tonnes H2 par an

o/ Energy and its clients

. Planning Fin 2024 mise en
Commercial showroom for service industrielle

-=aa Ourclientsand partners

IEA
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D
Technology of Haffner Energy and overview of projects

Experimental plant

Process

Output

- - Optional pathways _4e5 1 iam

15 kg/h (120 t/year)

H2
H, At99.95%

!

(E? (Bio)char

450 kg/h s [
4= Biomass b Steam @ Sy i' g?\;ne < Electricity
>| JII= Thermolysis f={ ¥ .
(g? residues & ol ﬁqu b|?ma§s Hypergas® 1 Near-term use
reforming !
I
I
I

Gasiliner® |
Biochar
gasification

H, purifi-
cation

200 kg/h

purity
Post mid-2025

Biogenic

* Haffner Energy

m [EA
= Bioenergy

64 kg/h CO,

128 kgCO2/h A

End-use Input in e-fuel
Carbon sink production

Agricultural ap

plications Carbon storage

Production d’un syngas riche en H2 (Hypergas®)
et d’un H2 de pureté a 99.95%

www.ieabioenergy.com



Technology of Haffner Energy and overview of projects
H2 bois (H2 - France)

Location: Glovelier, Switzerland

Project owner: SPV H2 Bois (Corbat and Planair)
Hydrogen offtake: Hydrogen for industry

Site: Near a Corbat sawmill

Project budget: Between €10M and €15M

Type and capacity: HYNOCA - 720 kg/day of H2
Biomass: 7,500 t/year - Sawmill residues
Biochar offtake: Corbat

Subsidies: Yes, in advanced discussions

Next steps:

Q1 2025: End of development and start of
construction

Q1 2026: Start of industrial operations

IEA

Bioenergy

www.ieabioenergy.com
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Technology of Haffner Energy and overview of projects

Alkmaar (H2 - Pays-Bas)

* Location: Alkmaar, Netherlands (Hydrogen Valley)
* Project owner: SPV Alkmaar.BV (Hydevco and HE)
* Hydrogen offtake: Hydrogen for industry (some for mobility)
e Site: Investa Expertise Centre for biomass gasification
* Project budget: Between €10M and €15M
* Type and capacity: HYNOCA - 720 kg/day of H2
* Biomass: 7,500 t/year - Wood A & B via partners
* Biochar offtake: Partner
* Subsidies: Clean Hydrogen Partnership (EU) and others
* Next steps:
Q1 2025: End of development and start of construction
Q1 2026: End of construction and commissioning
Q2 2026: Start of industrial operations

@ IEA
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= Provincie
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¢ Clean Hydrogen

Projecten
Alkmaar
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Technology of Haffner Energy and overview of projects
NEDE’HY (H2 - France)

Location: Montbéliard, France
Project owner: Nedey, HE, and a major partner icien hoemeae
Hydrogen offtake: Hydrogen for industry (some for mobility) Franche-Comté
Site: Technoland area at Nedey

Project budget: Between €10M and €20M ! ALLEMAGNE
Type and capacity: HYNOCA - 720 to over 1,000 kg/day of mw X

H2 Auxerre ,
Biomass: Minimum 7,500 t/year - Wood A via partners Montbard

Biochar offtake: Partner y
Subsidies: Yes, in advanced discussions gt

Next steps: ars APy

*Q1 2025: Submission of authorization applications ' ’ Pontarlier
¢Q4 2025: Obtaining of authorizations sk

*Q1 2026: End of development and start of construction
eQ1 2027: Start of industrial operations i,

. » Genéve

IEA
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Hydrothermal gasification - projects in developmment in Europe

and France

HYDROTHERMAL GASIFICATION IN EUROPE AND WORLDWIDE

M THE NETHERLANDS

W 5cw Systems
» [he world first in-
dustrial installation
(4 modules of 4t/h)

Bright Circular
» / pilots
ProBiomass

= 1 pilot (2018)

GAZEIFI-
CATION
HYDRO-
THERMALE

LIVRE BLANC

0'~'% Gazé
t@;} E#;ZV IFlCA‘TI(:?N

© GRTgaz

IEA

3 SWITZERLAND ® JAPAN
Paul Scherrer Institute,/ Hiroshima University
Trealech * Prototype
= 2 prototypes (1 each) » Hydrothermal liquefac-
* 1 joint pilot tion & gasification in
+ 1 mobile pilot (Trealech) series
by the end of 2023
Usa
A ooN g =
-wvr —  Genifuel
Ca:le_ » 2 prototypes, 1 of which
* 1 pilot mobile
+ Several prototypes and
. GERMANY demonstrators

Karlsruhe Institute
of Technology (KIT)

- ! in series
= 1 pilot (2004)

The national working group on Hydrothermal
Gasification of the grid operator GRTgaz
produced a White Paper on hydrothermal
gasification.

Link : https://www.grtgaz.com/formulaire-livre-
blanc-gazeification-hydrothermale

Bioenergy

* Hydrothermal liguefac-
tion and gasification

12

HYDROTHERMAL GASIFICATION IN FRANCE

Leroux & Lotz Technologies ’f'}
» Cooperation with the KIT LLI o bie
» 1 demonstrator project \_"’"m’
(GHAMa) by the end of 2024
(under development)

VINCI Environnement vINCI , a ;

» Cooperation with Genifuel ENVIRONNEMENT Montoir-de-Bretagne

* 1 pilot or demonstrator (Loire-Atlantique)
project by 2025 in France GHAMa demonstrator project Q
(technology transfer)
Grenoble (Isére)
CEA-Liten CEA-Liten
» 1 prototype IS ptype
» Development of a pilot

by 2025.

A Call for statements of Interest (SOI) for Hydrothermal Gasification
is conducted in 2024, for projects whether they are at the
preliminary study stage or more advanced stages.

Learn more: Call for Expressions of Interest (EOI) for Hydrothermal

Gasification

www.ieabioenergy.com


https://www.grtgaz.com/en/our-energy-transition/renewable-and-low-carbon-gases/ami-hydrothermal-gasification
https://www.grtgaz.com/formulaire-livre-blanc-gazeification-hydrothermale

Map of the PyroGasification demonstrators and projects
in France

Crédit photo : Plateforme GAYA (Engie)
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B @ e Nl la! O O @ e VIE
PAYS D¢ &A‘A‘ CENTRE .
OIRE VAL DE
© O. LOIRE BOURCOGNE
® CCouTe
FRANG! . ALTO AD
. CENEV DR 'és
‘.M"-,‘ . UL
NOUVELLE ‘.! 2 ROY r o
AQUITAINE RHONE
<) B > aci@ [ IEMONTE
@ 1) LIGURIA A
e
o® 0, O
i Toulouses CCCITANIE ) () cogénération, Chaleur
@ 0.9 N
A no:;;\ri[v : Production de méthane
C NTRY  «pamplons
de synthése
CASTILE CATALONIA . Production d’hydrogéne
ND LEON Zaragoras ) biométhanol ISE
RAGON
. Démonstrateur R&D HPANIA
MADRID. 8AS

¥ Recensement par le Club des projets et installations R&D des technologies de pyrolyse
et gazéification, répartis en fonction des différents usages et par région.

https://framacarte.org/fr/map/projets-installations-et-pilotes-rd-de-la-filiere- Crédit photo : Plateforme Lermab (Eqtec)
149662#6/47.554/7.058
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https://framacarte.org/fr/map/projets-installations-et-pilotes-rd-de-la-filiere-_149662#6/47.554/7.058

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 N a——. 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
= Bioenergy 14 www.ieabioenergy.com



Thank you
Contact : Chourouk NAIT SAIDI \
Déléguée Générale - ATEE IEA Bioenergy

Technology Collaboration Programme

Email: c.naitsaidi®@atee.fr

atee Club www.ieabioenergy.com
% Pyrogazéification
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