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SUPEERA workshop

Bringing research and industry closer:
accelerating innovation and uptake
of biomethane

Y The workshop is in hybrid mode (recorded)

Y Do not turn on your microphone and camera during the event; you
only might be requested to do so during the Q&A session

Y Please send your guestions via chat to all organisers

Y The recording of the webinar and the PPT will be circulated shortly
after

Bologna, Italy , 07.06.2023




R HD E RA Support to the coordination of national research and innovation programmes
- |
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p AGENDA (speakers) 1/2

09:00 |Welcome and objective of the workshop lvan Matejak, Coordinator of SUPEERA, European Energy Research
Alliance (EERA)

09:15 | Keynote presentation Maria Georgiadou European Commission, Director&Beneral for Research and
Innovation, and Biomethane Industrial Partnership Task Force 5.

—

Collaboration between Research and Industry for identifying R&I needs to accelerate biomethane productior

09:35 |R&l to accelerate biomethane production through gasification from the industry perspectiarion Maheut,
Engie

09:50 |R&l to accelerate biomethane production through upgrading of anaerobic digestion biogas from the indus
perspectivec Luisa BregeRrodeval

10:05 |R&l for efficient and coskffective production of biomethane through thermochemical technologieBranciscg
Girio, The National Laboratory of Energy and Geology (LNEG)

10:20 |R&l to unlock feedstock potential for biomethane productiorMyrsini Christou, Centre for Renewable Energy
Sources and Saving (CRES) and EERA Bioenergy

10:35 |Panel discussion and Q&Merta Matas Guell, SINTEF

11:05 Coffee Break
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p AGENDA (speakers) 2/2

Crosssectorial dialogue to facilitate the biomethane market deployment

11:30 | Removing Technical Barriers to Biomethane Standardisatiderik Blthker, TotalEnergies and European
standardisation committee for biomethane, CEN PC 408

| Sustainability in technical, economic, and environmental term8larliesHrad University of Natural Resources
11:45 and Life Sciences Vienna (BOKU)

12:00 |Policy framework to facilitate biomethane market developmenGiuliaCancian European Biogas Association
(EBA)

12: 15| Social acceptance in socmolitical and community dimensionsMyriam Roder, Aston University

12: 30 | Panel discussion and Q&A Moderator, Myrsini ChristouCentre for Renewable Energy Sources and Saving
(CRES) and EERA Bioenergy

13:00 Light lunch




Welcome and
objective of the
workshop

lvan Matejak, EERA,
Project Coordinator




I I D E RA Support to the coordination of national research and innovation programmes
in areas of activity of the European Energy Research Alliance

> SUPEERA supports the S#Han and

the Clean Energy Transition
We...

Facilitate the coordination of the research community
Accelerate innovation and uptake by industry

Provide recommendations on policy

Promote the SEPlan and the Clean Energy Transition

We connect the dots.

~EERA

N3

\‘! I SINTEF
Karlsruhe Institute of Technology
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» OBJECTIVESthe:

- Promoting and establishingdaalogue between - Update on selecte@8ioenergypathway
iIndustry and energy expert@ncluding SET Plan | o o
IWGs, European industrial organisations & related - Present andliscuss key findingsf initial

platforms); analysis of NECPs and national & EU initiatives;
- Analysingthe proposed energy measures in the - Focus omrrelevant cooperation
NECPand LTSs; practices/experiencegesp. researcindustry)

to facilitate innovation & market uptake;

- Defining pathwayscovering different realities In
terms of maturity & regional coverage; - Considepreliminary recommendations their

possible replicability in other countries;
- Delivering sectorial, crossectorial and systemic
recommendations on R&I prioritiessupporting - Follow up orseries of workshops
uptake of new technologies by the industry




The SET Plan & NECPs as
} tools for EU-wide
collaboration on R&l
(new priorities of low carbon
technologies)

lvan Matejak,
SUPEERA Coordinator
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Dynamism of R&l in the EU energy transition

Need for R&|l coordinatioh Integrated SET Plan (2008;

2015:2023) I

Climate emergency European Green Deal (2019

COVID emergen&y Recovery Plans (2021)

Competitiveness emergen@y Green Deal Industrial Plan‘
b K OHNHOZXZ HAHMOXU

Energy emergency REPowerE(R2022)
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A Joint gas and H2
purchases
A LNG investment

REPowerEU

9

ACCELERATE
CLEAN ENERGY
TRANSITION

REPowerkEU

PHASE OUT DEPENDENCY
ON RUSSIAN FOSSIL FUELS

600 GW solar PV
480 GW wind

o To Too o o T

DIVERSIFY

SAVE

ENERGY
SOURCES

-

- © -
SMART INVESTMENT

National and European plans:
reforms and investments,
faster permitting and innovation

N\ ENERGY

J

A 200 bln G in diverse CET infrastructure
A 200 bln G in green H2
A 10 bin Gin LNG

45% of RES In the mix
35 bcm of biomethane

10 MT of renewable H2 produced in the EU
10 times larger electrolyser manufacturing

A 15% reduction in gas demand
A 35 bcm gas saving in industry

10
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A new role for research: facilitatin EPowerElumplementation

Problem
formulation

Role of implementation . .
uggestion to close
A decade for the large- \ implementation

Knowledge
creation
feedback

loop

2020 2030 2040 2050 /* generation (REI) \

2. Knowledge
implementation

Knowledge
implementation
feedback

loop

_ _ gaps with existing
scale installation of knowledge
consolidated technologies

_ _ knowledge gaps
Role of innovation

Monitoring and ldentifying
Two decadesto develop, demonstrate, test and implementation gaps
e

Implement new technologies and solutions

<

Link: EERA REPowerEU Manifesto

(¥
O



https://www.eera-set.eu/index.php?option=com_attachments&task=download&id=928:EERA_REPowerEU_Manifesto_Final
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PREDICTABLE AND SIMPLIFIED REGULATORY ENVIR

A Net Zero Industry AcA simplified regulatory framework for

The political reaction LINE RdzZO G AR §NBF OISR dzO (zerd sUPYBGIS NA | 7
LINRP2SO04a 2F aGaaidNIIGSIAO AYUSNBaGé
X A Critical Raw Materials Ach 9! Qa I O0Saa (2 YAYSNJIf
beyOnd R E POwerEM / Q a net-zero technok)gies |
i A Electricity Market Design ReforsA shield households and businesses
G reen Deal IndUSt”al Plan from high energy prices, increase resilience, accelerate the cle nergy

transition

{ /v FASTERCCESS TO SUFFICIENT FUNDING

A Changes to th&U state aid ruleso unlock public national financing
and increase the volume of EU funding for-aeto technologies

» Launched orlst Feb 23

Largely a reaction to thgS
A Net-Zero Industry Academie® upskill, reskill the workforce and

|.R.A(package of $69bn for
- facilitate the access of thirdountry nationals to Elhbourmarkets in

,iZI ENHANCINGKILLS

s
( \'. OPENTRADE FOR RESILIENT SUPPLY CHAINS

A DevelopmentoB ! Qa4 CNXBS ¢ NJ]petSctioh & M&BBJY S Y U &
market from unfair trade, creation dflean Tech/Ne¥Zero Industrial ﬁ
Partnershipd- Yy R Critical®Raw Materials Club O S

>
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Net-Zero Industry Act (NZIA) Technologies concerned

» The NZIA addresses technologies that will makenificant contribution to the decarbonizatianrAmong those,
advanced technologies to produce energy from nuclear processgis minimal waste from the fuel cycle, small
modular reactors, and related best-class fuels.

» Only a set of specific technologiesi KS & & O NJ SIN®3 AlCS O/i®iaRv]- RilBrdcé&v@ particular support
these will be also subject to th0% domestic production benchmark (no targettommercially available / good
potential for rapid scaleip.

Solar photovoltaic Electrolysers Onshore wind and
and solar thermal and fuel cells offshore renewables
Systalnahle Batteries Carbon capture
biogas/ 4 ]

hiomethane and storage and storage

Heat pumps and
geothermal energy

. Grid technologies
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Call for action: IPCC 6th assessment synthesis

Limiting warming to 1.5°C and 2°C involves rapid, deep and
In most cases immediate greenhouse gas emission reductions

Net zero CO, and net zero GHG emissions can be achieved through strong reductions across all sectors

\

a) Net global greenhouse
g0 gas (GHG) emissions

2019 emissions were
\[ 12% higher than 2010

60 =

1:—5 . Nationally Determined
N | Contributions (NDCs)
=~ range in 2030

40

20

® Gigatons of CO,-equivalent emissions (GtCO,-eq/yr)

/
0 net zero tﬂ-ﬂmﬂg to 7 Soc

r —20
ﬁw 2000 2020 2040 2060 2080

L Implemented policies

a range of 2.2°C to 3.5°C (medium confidence)

Implemented policies result in projected
emissions that lead to warming of 3.2°C, with

Key

2100

I......I. I_l I

Implemented policies
(median, with percentiles 25-75% and 5-95%)

Limit warming to 2°C (>67%)

Limit warming to 1.5°C (>50%)
with no or limited overshoot

Past emissions (2000-2015)
Model range for 2015 emissions

Past GHG emissions and uncertainty for
2015 and 2019 (dot indicates the median)
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To keep the 1.5 C limit,emissions need
to be reduced by at least 43% by 2030
compared to 2019 levels, arad least 60%
by 2035

Public and private finance flows for fossil
fuels are still greatethan those for
climate adaptation and mitigatio

Needed:substantial reduction in overall
fossil fuel useminimal use of unabated
fossil fuels use of CC3n the remaining
fossil fuel systemsnergy conservation
and efficiency greater integrationacross
the energy system

Viability of humanity living within
planetary boundaries depends GHG:'[IOI’]?

gSQf f (et Sveh yeardl K
L&
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The role, the EU perspective and R&l
policies for biomethane in Europe

Dr Maria Georgiladou
Senior Expert
European Commission

DG Research and Innovation

EUBCE 2023 - Delivering on REPowerEU: bringing research and industry closer to accelerate innovation and
uptake of biomethane T 07 June 2023, Bologna, Italy




REPowerEU Plan COM(2022) 230 final
Pillar I- Energy savings —_

PI | | ar || '|' DiVerSifi Cati on ASecured LNG imports and higher pipeline gas deliveries
Of en ergy su p p I | es AEU Energy platform for voluntary common purchases of gas, LNG, and hydrogen

AEU Energy External Engagement Strategy build long-term partnerships with suppliers

AHydrogen Accelerator for production, infrastructure and storage
AL0 Mt domestic production and 10 Mt imports in 2030 to to replace natural gas, coal and oil
__ A2 Delegated Acts on definition and production of renewable hydrogen
__ R e A200 million (additional to support Hydrogen Valleys

. 4/ FHASE OUT DEFEMDEMCY

OM RUSSIAN FOSSIL FUELS 'l‘llﬂ" AComplete first Important Projects of Common European Interest by summer

'.._,.., %—r

. EHERGY \ swEmev
~. SOURCES (<3

. Aincreased RES target from 40 to 45% - massive scaling-up and speeding-up of renewable energy in power generation, industry,
— SMART INVESTMENT — buildings, transport

refarms and investments,

| Faster permitting and innovation AEU solar strategy to double PV capacity in 2025, install 600 GW in 2030

. AEU solar rooftop initiative with legal obligation for all types of new buildings
Pillar lll = Accelerate . . . .
ADouble rate of deployment for heat pumps, integrating geothermal and solar thermal in district and communal heating

roll-out of renewable ASpeed up permitting for major renewable projects, and include in the Renewable Energy Directive recognizing renewable energy
energy as an overriding public interest

ABio methane Action Plan to double the EU bio methane production to 35 billion m3/y by 2030
ABio methane Industrial Alliance
AFinancial incentives to increase production, also through Common Agricultural Policy
AR&| support to innovative technologies

ADecarbonize industry by accelerating the switch to electrification and renewable hydrogen
AEUR 225 billion already available in loans under the RRF

AR&I| for materials, circularity, bio methane innovative production, solar flagship, hydrogen valleys, Cities Mission, regulatory
sandboxes

NOT LEGALLY BINDING



Biomethane Action Plan SWD(2022) 230 final

Bio methane industrial partnership/ forum promoting sustainable production and use
: : Bio methane national strateqaies or integrate in NECPs

use of biogas and bio = <

methane agt EU and national/ Broadening the scope of the fuel supply obligationin RED

regional level and injection of Participatory multi-stakeholder engagement

bio methane into the gas grid Speed up permitting
Co-operation with neighboring and enlargement countries

Sustainable production and

Incentives for biogas Reduce the costs for economic operators
upgrading into bio methane

Adaptation and adjustment of Regional assessment of network development
existing and deployment of

new Infrastructure for the Assess infrastructure challenges

transport of increased shares
of bio methane through the

EU gas grid Standardization

Development of innovative technologies for production
R&l gaps Innovative technologies for the upgrade of biogas to bio methane
Innovative solutions and research on barriers and integration of bio methane to the gas grid

Expansion of the sustainable biomass potential to ensure availability of resources for reaching the bio methane production target

Accessto grants and loans

Access to finance
Innovation Fund

Accessto other financial instruments

European
Commission

NOT LEGALLY BINDING



Biomethane Industrial Partnership

@urope

Teaming up to achieve 35 bcm of
sustainable biomethane

%

Task Force Task Force 2 Task Force 3
National biomethane targets, Accelerated biomethane Sustainable potentials for
strategies and policies @ project development innovative biomass sources
O (e ©
N\
Task Force 4 Task Force 5
Cost efficiency of biomethane Research, Development
production and grid connection and Innovation needs
© Biomethane Industrnal Partnership 2023 5
European
Commission

NOT LEGALLY BINDING



The Green Deal Industrial Plan

Built the industrial capacity for the clean technologies that make up the Green Deal

A predictable and simplified reqgulatory environment

& Quick deployment & Net-Zero _
of manufacturing Industry Act Enhanced skills
capacity

# Critical Raw +# Promote regulatory

Materials Suppl sandboxes
_ & Green and # European Skills Agenda,
& Affordable and & Electricity Market digital skills Enhancing Partnership for Skills
sustainable energy Design reform skills
eeereeaeinniin... Fasteraccesstofunding. . .............................0pen.trade for resilient.supply.chains .................
# InvestEU, REPowerEU,
Innovation Fund, & Frr_e? Trade Agreements,
< National and speeding up State aid Temporary B piyersified access Critical Raw Materials
EU funding — Crisis and Transition to critical inputs Trade and Club, Clean Tech/
finance Framework, a resilient supply Net-zero Industrial
European Sovereignty chains Partnerships
Fund

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

European
Commission

NOT LEGALLY BINDING



EU Net-Zero Industry Act: Making EU the home of clean tech mdustrles

Scale up in the EU net-
zero technology

manufacturing to provide

at least 40% of Its
annual deployment
needs for strategic net-

zero technologies by
2030

Simplifying the regulatory framework for net-zero technologies

Scaling up manufacturing of net-zero technologies

Fostering competitive and resilient European net-zero industry

Strategic net-zero
technologies that are
commercially available
or soon to enter the
market, and have
significant potential for
rapid scale-up

Solar photovoltaic and solar thermal
Onshore wind and offshore renewables
Batteries and storage

Heat pumps and geothermal energy
Electrolysers and fuel cells
Sustainable biogas/ biomethane
Carbon capture and storage

Grid technologies

Other net-zero
technologies are also
supported

Sustainable alternative fuels technologies

Advanced technologies to produce energy from nuclear processes, small modular reactors, related best-in-class fuels

Actions to stimulate
Investment into net-zero
technologies

Priority projects essential for reinforcing the resilience and
competitiveness of the EU net-zero industry

Net-Zero Strategic Projects

CO2 injection capacity target CCS projects, notably by enhancing availability of CO2

storage sites

Sustainability and resilience criteria in procurement
procedures and auctions of renewables

Facilitating access to markets

Enhancing skills Net-Zero Industry Academies for training and education

Lower administrative burden and simpler and faster
permitting notably for strateqic projects

Net-Zero Europe Platform and Hydrogen Bank seses
Regulatory sandboxes for innovation

Cutting red tape and accelerated permitting

Attracting investment

- European
Innovation

Commission

NOT LEGALLY BINDING



Financing of net-zero industry

A Coordination of existing financing mechanisms

A Net-Zero Europe Platform: MS, EC, relevant financial institutions discuss private funding,
Investment needs and existing financial instruments and EU funds

A EIB and other InvestEU implementing partners to scale up support to investment in the
net-zero industry supply chain, including via setting up of blending operations

A Private investment by companies and financial investors essential

A Public support, including State aid providing possibilities to crowd-in private investments
and new rules allow flexibility for MS to grant aid to speed up and simplify investments,
while limiting distortions to the Single Market and preserving cohesion objectives

A Recovery and Resilience Facility, InvestEU, Cohesion policy Programs, Innovation Fund

A European Sovereignty Fund, a structural instrument building on the experience of
coordinated multi-country projects under the Important Projects of Common European
Interest and seek to enhance all Member States' access to such projects 3

European
Commission




Delegated Act to RED II: Update of list of sustainable
biofuel feedstock

A Commission requested to regularly review the list of feedstock in Parts A and B of Annex
IX of RED Il with a view to adding feedstock to the Annex If they meet criteria in the third

subparagraph of Article 28(6)

A Public consultation texts- DA not Adopted

Part A: to add among others

A Non-food crops grown on severely degraded land, not suitable for food and feed
Crops. O.

Part B : to add among others

A Intermediate crops, such as catch crops and cover crops that are grown in areas
where due to a short vegetation period the production of food and feed crops is
limited to one harvest and provided their use does not trigger demand for
additional land and provided the solil organic matter contentismai nt al ned . O

European
Commission




The contribution of EU Research & Innovation to the REPowerEU objectives

T EEEERE EEEREEEEEEEENRFEEFFFEFEEEER)

The Commission will co-invest with Member States
€1.1 billion through the Clean Energy Transition and Driving
Urban Transition co-funded Partnerships and will revamp the
Strategic Energy Technology Plan by the end of 2022, to align
its activities with REPowertU and the European Green Deal

BOOSTING THE HYDROGEN
PRODUCTION AND IMPORTS
R&l is needed to further develop the technology

to boost hydrogen production from 5.6 million tonnes to
20 million tonnes by 2030.

® © ® © ®» o o o o
]

® @ 0 2 & 0 2 & 0 " S 0 P O O O 9

" DECARBONISING INDUSTRY

, _ SPEEDING UP RENEWABLE PERMITTING
R&I actions will further accelerate the pathway

to a decarbonised industry. The Commission
together with the aviation, steel, hydrogen,

R&I provide direction to minimise the time for roll-
out of renewable projects and grid infrastructure

waterborne, rail, and process industries, is co-investing improvements.
€15.1 billion through Horizon Europe Partnerships. -
ACCELERATING THE ROLL-0UT | — DOUBLING THE EU AMBITION FOR BIO

METHANE AND PRODUCE 35 BILLION

OF SOLAR ENERGY
E CUBIC METERS PER YEAR BY 2030

The European Commission’s Solar Strateqy - _ . .
R&I in innovative technologies are needed to boost the bio

Communication has a strong R&I component: _
= £ . ,  methane and renewable fuels production

ENERGY SAVINGS AND ENERGY EFFICIENCY IN BUILDINGS |
Based on innovative solutions developed through previous EU R&Il programmes, current R&I activities will focus

on scaling up solutions to realise energy savings and efhiciency.

FURTHER STRENGTHENING EU INTERNATIONAL ENERGY ENGAGEMENT

e MISSION INNOVATION AND of@ COOPERATION WITH AFRICA AND THE

THE BREAKTHROUGH AGENDA MEDITERRANEAN REGION " European

— Commission

NOT LEGALLY BINDING



EU publication

Innovative

biomethane

for REPowerEU

[ https://op.europa.eu/en/publication

detail/-/publication/c4651f9beaf2-

1leda05c0laa/5ed/lal/languaegen

1 videolnnovativeBiomethanefor

REPowerEd A Cordisinfo Packc
YouTube

Howcanthe #EUreducelts... -
EUSciencek Innovation| Facebook

U https://twitter.com/EUSciencelnnov/stat

us/16555510773689630747s=20

U https://twitter.com/HorizonEU/status/16

5/73147406982430/37s=20

European
Commission


https://op.europa.eu/en/publication-detail/-/publication/c4651f9b-eaf2-11ed-a05c-01aa75ed71a1/language-en
https://www.youtube.com/watch?v=Tf3J4fZ_Hh0
https://www.facebook.com/EUScienceInnov/posts/pfbid0361RfnfCmmHD84nLHYgTWrNxLEGaRf52Tj57Zcdxg32seg7GU9PWBH1yxVqUAatL1l
https://www.youtube.com/watch?v=Tf3J4fZ_Hh0
https://www.facebook.com/EUScienceInnov/posts/pfbid0361RfnfCmmHD84nLHYgTWrNxLEGaRf52Tj57Zcdxg32seg7GU9PWBH1yxVqUAatL1l
https://twitter.com/EUScienceInnov/status/1655551077368963074?s=20
https://twitter.com/HorizonEU/status/1657314740698243073?s=20
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Innovative Biomethane for REPowerEU | A Projects Info Pack by CORDIS
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‘Biomethane is essential for the
EU to achieve its energy autonomy
ond climate neutrality fast and in
a cost-effective way. Research and
innovation is key to advancing novel
and competitive biomethane solutions
to boost its share in the EU energy
mix by 2030 and 2050 and help reach
Europe’s ambitious goals for a green
and secure energy transition.”

Marc Lemaitre
Director-General,
Directorate-General for Research
and Innovation

Biomethane is 2 renewable gas that can
substitute fossil natural gas in all of
today's applications, using the existing

gas infrastructure. It an be used in power
plants to generate electriaty, in industrial
plants to meet the demand for electriaty
and heat, in buildings for heating, in
transport as fuel, in chemical processes

as feedstock and for energy storage as

an energy carrier for hydrogen. It can
therefore displace and reduce natural gas
imports, while accelerating the green energy
transition and contributing to the European
Green Deal’s climate and energy targets for
2030 and beyond.

For this reason, REPowerEU names
biomethane as a priority for diversifying
the EU gas supplies and aims to double its
targeted production levels by 2030. This
will bolster Europe's energy security and
speed up its independence from fossil coal,
oil and natural gas.

Biomethane today is commerdially produced
in small quantities by upgrading biogas.
However, to reach the ambitious EU targets
in a cost-competitive way and diversify

our energy mix, in particular in the gas-
consuming sectors, we need to develop
and demonstrate advanced technologies
for the efiicient production of biomethane.
This is where research and innovation
has a key role to play in making the gas
supply cleaner, more secure, reliable

and competitive.

The EU's research and innovation
framework programmes Horizon 2020
and Horizon Europe have continuously
supported novel, sustainable and circular
biomethane technologies and their market
uptake with EU public funds. In this
specially commissioned Projects Info Pack,
you will discover 15 selected projects on
innovative biomethane that are contributing
to boosting its production and place in the
EU energy market.

European
Commission




Innovative Biomethane for REPowerEU | A Projects Info Pack by CORDIS Innovative Blomethane for REPowerEU | A Projects Info Pack by CORDIS

Fuelling innovation

Blomethane Is a renewable fuel derived from multiple Orannic matia
rganic matter

4’
sources and delivered directly to a wide range of st fons awd pener

consumers. From Increasing the supply of feedstocks waste, farmland residues, and
animal manure from meat,

through Improved municipal waste programmes and ega and daiy prakacinn aie

utilisation of marginal lands, to the development of all waste products high in - Digestate
£ organic matter, making them an i I9l gest:
advanced materials and technologiles that can support o elient sl iy & basptait Sy N r

economical synthesis of sustainable blofuels, each link In feedstock for blogas production. P A P remaining after anaerobic
digestion Is rich in nutrients

this web presents an opportunity for innovative research ¥ ' X and helptisl giicmbes:

to Increase blomethane production. L ‘ making It highly valued as
. ‘ organic fertiliser.

Upgrading

Here, the gas produced

by microbes is treated to
separate and concentrate the
Waste waters . : methane fraction, and remove
During thetr treatment, - , ot 2 problem contaminants
mdts?nal and residential : . £ ‘ ‘ ) . such as foul-smelling

waste waters are stored In / - & : hydrogen sulphide.
l2arge ponds that encourage the »

grow th of algae, to remove dissolved

nutrients that would otherwise cause

harmful pollution. This algze Is then harvested
and used as a feedstock.

Anaerobic digestion

Inside large reactors, microbes such as bacteria feed
on organi waste, breaking it down and producing high
amounts of methane and carbon dioxide in the process,
as well as trace gases such as hydrogen sulphide.

Gas network

After upgrading, the blomethane
can be injected directly Into the
existing gas network, Q

natural gas derved from
non-renewabie sources.

Wood blomass

Bark, sawdust, wood chips, scrap and

other residues and wastes from farming,

agroforestry and lumber Industries are high in

celiulose, but also lignin, which makes them Ty - :

difficult to breakd et Gasification and methanation
Using high temperatures and controlied

nputs of oxygen and steam, woody
wastes are chemically broken down,
releasing nitrogen, carbon monoxide,
hydrogen and carbon dioxide. These Artificial photosynthesis Consumption
?na:ﬁ?a naén Tt’i::n be cnﬂ\;;rtega :;:3 = Water and atmospheric carbon dioxide To the consumier, blomethane is
can be used to condition farm solls while represent the most abundant and widely indistinguishable from fossil fuel gases,

— =3 Wastes / Feedstock sequestrating rbon. available source of ingredients needed to supplying the chemical energy needed

make methane. By harmessing renewabile for transport, industrial applications,
w3 Biomethone energy such as solar, the gas can be efficiently heating and cooking. * Tk European

R synthesised anywhere In the world. * ok . .
s Commission
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Delivering the future

Increasing biomethane production in the EU is not solely a technological challenge.

“To increase the biomethane share in the EU gas market,
we need to understand non-technological barriers to
deploying production technologies, for example regulatory,
financing and social, and develop appropriate market
uptake measures and mechanisms to overcome them.”

Maria Georgiadou, Senior Expert at the Directorate-General for Research and Innovation

Here follow four EU-funded projects that highlight the multiple ways in which
researchers are bringing clean, renewable domestic energy to market.

Bin2Grid: Turning
unexploited

food waste into
biomethane
supplied through
local filling
stations network

Over B8 mlllion tonnes
of food are thrown away
In the EU every year.
The Bin2Grid project
promoted the collectlon
of food waste, and Its
conversion to blogas
and upgrading Into
blomethane, supplying

stations In Zagreb, Skopje,

Malaga and Parls.

To bridge the gaps
between waste
management and
renewable energy
production, the project
Investigated technologies
related to blowaste

separation and treatment,

blogas production and
upgrading, and economic
tools to boost profitability
of the concept.

Project dates:

1 January 2015 -

31 December 2017
Coordinated by:
Zagreback! Holding

Ir Croatia

Funded under:
I-!onzor 2020-ENEREY

CORDIS factsheet:
corcis.europa eu/project/
I¢/646560

Total budget:

EUR709 468

EU contribution:
EUR709 468

Innovative Blomethane for REPowerEU

BiogasAction:
Promotion of
sustainable biogas
production in EU

The BlogasAction project
developed the European
blogas sector across

14 European reglons by
focusing on the removal
of nor-technical barriers
to widespread production
from manure and other
organic waste.

Aswellasa
comprehensive
biormethane market web
portal, the project created
a guidance document for
Investors on financing
blogas and blomethane
projects, and advice for
policymakers and local
authorities on Improving
national framework
conditions for blogas and
biormethane deployment.
Project dates:

1 January 2016 -

31 December 2018

Coordinated by:
Energy Consulting
Network In Denmark
Funded under:

Horizor 2020-ENEREY
CORDIS factsheet:
cordis.europa.eu/project/
/691755

Total budget:

EUR 1999 885

EU contribution:
EUR 1999 885

BIOSURF:
BlOmethane as
SUstainable and
Renewable Fuel

By harmonising
blomethane registration,
labelling, and
certification, we can
streamiline cross-border
trade in biomethane.
The BIOSURF project
extended national
registries of blogas
Injection to the whole
of Europe, enabling
movements of
blomethane through
the European natural
gas Infrastructure.

It also developed a
calcutiation to quantify
the greenhouse gas
emissions of biomethane
that Is compliant with
both the RED framework
and the EU Emisslons
Trading System.
Project dates:

1 January 2015 -

31 December 2017
Coordinated by:
Institute of Stucles

for the Integration

of Systems (1.5.1.5),
Cooperative Soclety in
Italy

Funded under:
Horizon 2020-ENERGY

CORDIS factsheet:
cordis.europaeu/project/
Id/646533

Project website:
plosurf.eu,"e( GB

Total budget:

EUR 1872912

EU contribution:

EUR 1872912

A Projects Info Pack by CORDIS

ISABEL: Triggering
Sustainable
Biogas Energy
Communities
through Social
Innovation

Sustainable blogas
technologles have
been slow In catching
up with community
energy developments.

Founded on the principles
of Social Innovation, the
ISABEL project carried
out work In Germany,
Greece and the United
Kingdom to pave the way
for the transition from
traditional supply chains
to community ownership,
allowing citizens to take
full advantage of the
ample socletal benefits of
local community-driven
blogas systems.

Project dates:

1 January 2016 -

31 Decermber 2018
Coordinated by:
Q-Plan Irterrational
Advisors In Greece
Funded under:
_Horlzon 2020-ENERGY
CORDIS factsheet:

cordis.europa.eu/project/
iK/691752

Total budget:
EUR 1 897 437

EU contribution:
EUR 1 8S7 437
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Filling the tank

The REPowerEU Initiative has set an ambitious target for Europe’s blomethane Industry, 4 s 4
seeking to Increase domestic production to 35 billlon cubic metres (bam) by 2030, reducing I N N O \/ /A\ I ‘ O N
dependence on forelgn Imports of fossll fuels. This tenfold Increase over current production

will draw from a range of sources. Upgrading all existing blogas fadlitles to produce

blomethane Is expected to contribute 8 ban, while the remalinder Is generated from
Increasing the collection and processing of feedstocks such as woody bilomass, organic — O

matter and waste water. Innovative technologles will shape the exact contribution of each
element to the 2030 target: Improvements to gasification technology, for example, could
relleve demand for organic material and therefore pressure on famrmiand.

e |  OUS [AINABILITY,

of biomethane production
{2ll figures In billion m*)

i CIRCULARITY

Organic matter 15.4 T N

Biomass gasification 5.8

Biogas upgrading 8 .
Current production 3.5 ‘_< == | I | l \

poart’

European

Source dato: Directorate-General for Research and Innovation, Europeon Commission . .
Commission
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Investing in a greener future

Through the Hortizon 2020 and Horlzon Europe programmes, the EU has Invested tens

of millions of euros In targeted research to grow Europe’s blomethane Industry over the last )
decade. The 17 projects below represent more than €75 m of EU funding, distributed across
more than 180 research organisations, public bodles, and SMEs. These grants were awarded -

through three mutually synergistic streams: Research and Innovation Actions (relating
to exploratory scientific research and prototype development), Innovation Actions (relating

to demonsirating, large-scale product validation and market replication), and Coordination \.
and Support Actlons (relating to accompanying and market uptake measures).
Through Investments such as these, Horlzon Europe works to strengthen the impact of ‘

research and Innovation, boosts European competitiveness and growth, and helps deliver on

ambitious targets for climate, energy and the economy In line with the European Green Deal
and the REPowerEU priorities. . 2

Grants In mitlion €

" Coordination and Support Actions

Y Research ond Innovation Actions

S" Innovation Actions
‘ European

Source doto: cordis europo.eu Commission




Horizon Europe Work Programme 2023-2024

Cluster 5 Climate Energy and Mobillity, Destination Sustainable, secure and competitive
energy supply, Renewable Energy

Energy systems,

Renewable Fuels Bioenergy grids & storage International Cross -cutting Other actions
4 ) 4 ) 4 i 4 ) 4 ) ( )
- _ | Study advanced
Advanced — B'%WSS&?HhPe al — R;igiw(?t?]leer er!gtregfgtrievden _| Renewable biofuels
biofuels : - J ’ nergy-dit Energy Valleys industrial
including cc than H2 or CH4 bio refineries capacit
. v, . v, . v, . v, . v, . p y v,
r ) r ) r ) [ Emerging | r R
. . ! ging
Synthetic —{ Biogenic 1;I)ue . renewable | Iglve?jt-EU
renewable fuels gases carbon rica energy ~ blending
fixation technolodies iIncluding SAF
. v, . v, . v, . g v, . v,
4 ) 4 )
Microalgae and
: Market up take
direct solar —r
el measures
. v, . v,
{ )
Intermediate
bioenergy
carriers

. ) A A

The European Green Deal REPowerkEU:

—— Commission

NOT LEGALLY BINDING



Renewable
Fuels

HORIZON-CL5-2023-D3-01-06

HORIZON-CL5-2023-D3-01-07

HORIZON-CL5-2023-D3-02-07

HORIZON-CL5-2024-D3-01-03

HORIZON-CL5-2024-D3-02-02

HORIZON-CL5-2023-D3-02-08

HORIZON-CL5-2024-D3-01-04

Demonstration of advanced
biofuel technologies for aviation
and/or shipping

Demonstration of synthetic
renewable fuel for aviation and/or

shipping

Development of next generation
advanced biofuel technologies

Demonstration of improved
Intermediate renewable energy
carrier technologies for transport
fuels

Development of next generation
synthetic renewable fuel
technologies

Development of microalgae and/or
direct solar fuel production and
purification technologies for
advanced aviation and /or
shipping fuels

Improvement of light harvesting and
carbon fixation with synthetic
biology and/or bio-inspired/
biomimetic pathways for renewable
direct solar fuels production

NOT LEGALLY BINDING

A, 9 M per project, opens 13
December 2022, closes 30 March
2023) Closed

A, 9 M per project, opens 13
December 2022, closes 30 March
2023) Closed

RIA, 4 M per project, opens 4 May
2023, closes 5 September 2023

A, 10 M per project, opens 12
September 2023, closes 16 January
2024

RIA, 3 M per project, opens 17
September 2024, closes 21 January
2025

RIA, 4 M per project, opens 4 May
2023, closes 5 September 2023

RIA, 4 M per project, opens 12

September 2023, closes 16 January

2024

European
Commission



Bioenergy

Energy systems,
grids and storage

International

Cross- cutting

Other actions

HORIZON-CL5-2023-D3-02-01

HORIZON-CL5-2024-D3-01-05

HORIZON-CL5-2023-D3-03-02

HORIZON-CL5-2024-D3-02-03

HORIZON-CL5-2023-D3-02-16

HORIZON-CL5-2024-D3-01-10

HORIZON-CL5-2024-D3-02-10

HORIZON-CL5-2023-D3-01-01

Development of near zero-
emission biomass heat and/or CHP

Including carbon capture

Development of carbon fixation

technologies for biogenic flue
NnAacec

:gvt.v A 4

Integration of renewable gases,
other than hydrogen or methane,
and which have not access to gas
grids and interfacing with
electricity and heat sectors

Development of smart concepts of
Integrated energy driven bio-
refineries for co-production of

advanced biofuels, bio-chemicals
and bhiomaterials

Accelerating the green transition
and energy access in Africa

Next generation of renewable
energy technologies

Market Uptake Measures of
renewable energy systems

Renewable Energy Valleys to
Increase energy security while
accelerating the green transition in

Europe

Study on how to mobilize
iIndustrial capacity building for
advanced biofuels

Contribution to InvestEU blending
operation under the Green
Transition product (including
Sustainable aviation fuels)

NOT LEGALLY BINDING

RIA, 4 M per project, opens 4 May
2023, closes 5 September 2023)

RIA, 4 M per project, opens 12
September 2023, closes 16 January

27NN
TAVya,

|A, 6 M per project, opens 4 May
2023, closes 10 October 2023

RIA, 3.5 M per project, opens 17
September 2024, closes 21 January
2025

A, 5 M per project, opens 4 May
2023, closes 5 September 2023

RIA, 3 M per project, opens 12
September 2023, closes 16 January
2024

CSA, 2 M per project, opens 17
September 2024, closes 21 January
2025

A, 20 M per project, opens 13
December 2022, closes 30 March
2023 Closed

other action, 0.5 M, 2nd quarter 2023
Indirectly managed action through

EIB, 100 M, as of 1st
and 1st quarter 2024

) 202§uropean

Commission



CET Partnership Joint Call 2023

A 30+ Countries: EU MS + ACs + International Partners, 50+ Funding Partners Funding Agencies & Ministries,13 Coordination
Units, Coordinators: Austrian Ministry of Climate Action Swedish Energy Agency ,

A Annual Joint Calls for RTDI Projects 100 i 130 Mio G /26211 2027

A 10 Call modules

1. Direct current (DC) technologies for power networks
2. Power production technologies, storage and system integration

3A/3B. Advanced renewable energy technologies for power production

4, Carbon capture, utilisation, and storage (CCUS)

Joint Call 2023 - Call launch event
13 September 2023 Public - online

To accelerate the development of technologies for hydrogen and renewable fuels

to facilitate their use in “hard-to-abate” carbon sectors and to serve flexibility and
sector coupling needs in the energy system.

Technological development, demonstration, and deployment of renewable and
synthetic fuels production, including hydrogen and energy storage

Targeting technological solutions for end users

Research organisations, Universities, Companies, Public organisations, NGOs

5. Hydrogen and renewable fuels >. Hydrogen and renewable fuels
6. Heating and cooling technologies
Objectives
/. Geothermal energy technologies
8. Integrated regional energy systems Topics
9. Integrated industrial energy systems
_ S _ _ Activities
10A/10B. Clean energy integration in the built environment
Stakeholde
rs
TRLs

Final TRL = 5-9



EU Publications

CORDIS Results Pack on https://op.europa.eu/en/publication
renewable fuels detail/-/publication/c4651f9beaf2-
A thematic collection of innovative EU-funded research resuits 1 1ed_aOSGO 1aa75ed 7 1a1/| an g U aw

— European
k‘—__ . .
= Commission



https://op.europa.eu/en/publication-detail/-/publication/c4651f9b-eaf2-11ed-a05c-01aa75ed71a1/language-en

Useful links

A Horizon Europe Info Days i Cluster 5

Destination 3: Renewables (general topics) / Bioenergy / CCUS

https://research-innovation-community.ec.europa.eu/events/6wKEI7CncTdgVAWmMeWEASd/programme

A Horizon Europe Work Programme 2023-2024

8. Climate, Energy and Mobility

https.//ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-8-climate-energy-and-
mobility horizon-2023-2024 en.pdf

European
Commission



https://research-innovation-community.ec.europa.eu/events/6wKEl7CncTdqVAWmeWEASd/programme
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-8-climate-energy-and-mobility_horizon-2023-2024_en.pdf

European
Commission

#HorizonEU

http://ec.europa.eu/horizon-europe

DG Research and Innovation: @EUSciencelnnov @EU H2020
https.//www.facebook.com/EUSciencelnnoyv/

© European Union 2021 0
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1) E RA Support to the coordination of national research and innovation programmes
w ) in areas of activity of the European Energy Research Alliance

SUPEERA workshop

Session 1 - Collaboration between research
and industry for identifying R&I needs to
accelerate biomethane
production

Bologna, Italy , 07.06.2023




R&I to accelerate biomethane production through
gasification from the industry perspective

Marion MAHEUT, Lab CRIGEN (ENGIE R&l)

SUPEERA Workshop on bioenergy — Bologna, 7t of June 2023

Lab Crigen
RESEARCH & INNDVATION

RESTREINT ‘ INTERNE ‘

O O O




ENGIE is a leading global group in low-carbon energy and services,

operating in 31 countries”

m EBIT WORLDWIDE
REST OF EUROPE

96,400 employees

OTHERSH

€93.9 billion revenue

EBIT of €9.0bn

3.9GW installed renewables capacity added
€39.9 billion growth Capex

492 biomethane production units connected
to ENGIE’s networks in France

Further progress on coal exit, coal represents OUR BUSINESSES:

2.6% of centralised generation capacity
RENEWABLES FLEX GEN & RETAIL® OTHERS (including GLOBAL ENERGY
I — NUCLEAR MANAGEMENT & SALES)
ENERGY SOLUTIONS




"IN THE ENERGY T

| —

» \

:
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The energy transition will not be possible

with current technologies ; massive recourse
to is necessary.

The solution will not be unique, it will be necessary

to combine several technologies, several approaches,

to make possible a decarbonized world in the near future,
in an industrial, competitive, reliable and safe way.

© ENGIE 2022 — ENGIE RECHERCHE & INNOVATION -



ENGIE has its own Research & Innovation (R&l) department
combining internal expertise, partnerships and collaborations

ENGIE R&I acts simultaneously on all time horizons

Operational

partnerships with
Incubation startups

o) (o) (o) (o) (O

Operational support
in the implementation
of technologies

Emerging
technologies

Operational
performance

Investments in
start-ups

Research

CNGIC ® ENGIE 2022 — ENGIE RECHERCHE & INNOVATION - 5




We are developing 45 research programs

Cross-functional programs co-managed by our major businesses thanks to our 4 expert
research centers in their fields.

\
ENGIE Lab CRIGEN (lle de France) | ENGIE Laborelec (Belgium)

|
I

[ _ | .
I Mainly dedicated to green gases (hydrogen, biogas | Dedicated to electricity technologies. specialized.
I Its activities cover the entire electricity value chain:
I
I

and liguefied gases), new uses of energy and emerging _ e e
generation, transmission, distribution, storage and

technologies (digital technology and artificial I o
intelligence, drones and robots, nanotechnology and : end uses of elecincity.
\ sensors). 4

ENGIE Lab Cylergie (Lyon)

Energy performance expert.

ENGIE Lab Singapour

Dedicated to intelligent energy management for to cities
and islands, industrial energy efficiency and technologies
for gas-related cities.

CNGIC ® ENGIE 2022 — ENGIE RECHERCHE & INNOVATION - 6




ENGIE Ilab CRIGEN innovates on a daily basis across all biomethane
or Renewable Synthetic Natural Gas (SNG) production pathways

Example of research program

f____—

Anaerobic Digestion Hydrothermal gasification i # Pyrogasification "-.1 Power-To-Gas m
“1G” Biomethane Biomethane . #  “2G” Biomethane E-methane
v - oCess
e
| 3 /! h Intermediary
| s
2
l | l A\
E Low-carbon
|
l l i
i
|

1
|
I
1
|
I
I
|
I
|
|
I
|
|
i electricity
1
|
I
1
|
I
I
|
I
|
|
|
|
I
|

|
|
|
|
|
|
I |
|
|
|
|
|

Biogas > :
purification CO, or Biogas Mesﬂzgals}nn | | Methanation
and upgrading A processes

Methanation of biogas or CO,

from anacrobic digestion Synthetic

Synthetic
methaneZ

Biomethane methane

“‘E-methane”

1. Solid Recovered Fuel
EHE;E 2. Also called SNG: Synthetic Natural Gas or Substitute Natural Gas @ ENGIE 2023 Advanced biomethane production: Insights into ENGIE Lab CRIGEN's Innovative technologies 7



GAYA was an ambitious R&D project coordinated by ENGIE

It gathered 11 partners all along the value chain from biomass supply to biomethane
production

Project co-funded by ADEME within the
framework of the Call for Expression of
Interest (AMI) and the "Second-generation

A 10-year

biofuels” Demonstrator Fund \ R&D prOg ram Start of the ADEME project
(- 2010 Demonstration platform
g A l_—] = 11 partners
 — 2012 1st engineering

ENGIG reps;ﬂ_ﬂ_ﬁ studies
Objective of - 2013
@& the project @ ‘Clrﬂd 2014 Project
Demonstrate the ﬂ """"" 2015 Execution
technical, economic . ) UCFF U¢¢$
) and environmental - 0o 2016
viability of biomethane — 2017 Inauguration
production from Start of th .
biomass gasification S - Slart o1 the operation
2019 :
15t bioSNG f
With the support of: v
: 7 2020 :
ADEME 15! bioSNG from
ADEME: French environmental agency  tenerrdy \ZDZLA\/ RDF*
bio-SNG: bio-Substitute of Natural Gas (biomethane) ot e @) "
CNGIC EE?['E?ZEE -~ HKELERE ® ENGIE 2023 — SALON BIO360 — 08/02/2023 - 8




GAYA Project was built to address different challenges (techno,
economic and environmental) all along the process chain

- Integration and optimization of the overall process chain
- Prepare scale-up and industrialization 10

’- . CRIGEN

Patents

biomethane
(bioSNG)

methanation upgrading

]
¥y
&y
&y
L |
.......
=
by
&y
L]

""1. E**. "li"
% K Technological combinations to:

Flexibility in feedstocks - lower CAPEX and OPEX

. - reduce environmental
procurement, sustainable

. impacts M
supply M - Definition and validation of an
Process improvement: ::r:nmvativ_e & cnnjpetitive process
_ efficiency, - Process integration
- syngas quality,
- availlability

CNGIC © ENGIE 2023 — SALON BIQ360 — 08/02/2023 -



To do so ENGIE has built and still operates the

GAYA demonstration plant

A cutting-edge R&D and highly automatized demonstration
plant to produce renewable gas from biomass & waste

Q2

4 Process details

Thermo-

Utilities | | chemical

conversion
processes

L H m

l', 2 \'I
C o\n\t&\—« / 2

room +
Lab

W

O
(4 -
\\/ e iomass treatment
[ 3 )
Biomass
welghing\T
Control room

Laboratory

Feedstocks weighting, storage and

preparation

Thermochemical conversion process,
including gasification, syngas

cleaning, methanation

Saint-Fons, in the Chemical
Valley, in the south of Lyon

GAYA platform is a cutting-edge semi-industrial R&D facility...

@ With more than 3000 sensors
@ Highly automatized with a complete control system
@ By design, modular on purification or on upgrading parts

@ The only R&D platforom covering the whole production chain

..with 3 main uses

© Research & Development

@ De-risk and boost industrialization

© Communication

© ENGIE 2023 — SALON BIO360 — 08/02/2023 - 10



Thanks to the GAYA project ENGIE succeeded to develop and innovative,
robust and more cost-effective production chain than the state of the art...

@ Technical validation of the @ Lowering production QQ_ Environmental benefit
process at demo-scale ¥ costs confirmed
(TRL 7-8)
® > 150 tests performed @ Innovations (10 patents) © Life Cycle Analysis performed
@ Long duration tests in continuous @ Optimization of the process © Compliance with thresholds imposed
mode (24h/24h) by RED Il (for heat or bio-fuels)

The entire production

- o 0 dan
30 % of caPEX and -86 % orcHe

chain has successfully

'1 0 % fo '1 00% reduction using 2G

on feedstocks supply biomethane compared

been proven to be robust

and flexible to convert
costs compared to the to fossil fuels (RED li)

state of the art

several feedstock

CNGIC ® ENGIE 2023 — SALON BIO360 — 08/02/2023 - 11




-.paving the way towards the industrialization and market uptake
of biomethane production from gasification

2010 - 2020 2026

R&D R&D
Lab Concept Pilot/Demo

OMNOVAY =

SOLNONS

CNGIC © ENGIE 2023 — SALON BIO360 — 08/02/2023 - 12
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