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The Paris climate agreement
2015

Limiting global warming to well below 2° C with ambition to limit to 1.5° C (Article 2)

...achieve a balance between anthropogenic emissions by sources and removals by
of greenhouse gases in the second half of this century (Article 4)

Communicate nationally determined contributions (NDC) every five years. Recognize and
implement mitigation actions with respect to anthropogenic emissions and removals (Article 4)

Strengthen for the
implementation of mitigation and adaptation actions (Article 10)

Capacity-building should enhance the capacity and ability of developing countries to
implement adaptation and mitigation actions, and should facilitate
development, dissemination and deployment (Article 11)



The main cause of climate change:
the extraction of carbon from the underground

Global anthropogenic CO, emissions
(mean 2002-2011, IPCC ARS)

9 Gt C/ year (i.e. 34 Gt CO,, / year)

* 90% from fossil fuel use
(+ cement production)

* 10% due to land use changes
(deforestation, agricultural
practices)

Sl
» Acidification
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Putting carbon back into the underground!
A virtuous loop for the environment and the climate
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France’s carbogaseous province
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«» Natural CO, fields
X

« Exploited
carbogaseous waters
(drinking water, spa)

Natural CO, fields and
CO,-rich springs
are studied by scientists

processes.



CO, Capture and Storage (CCS), the geological carbon sink
a key climate change mitigation technology

3 steps:

s Capture
CCS
s Transport

s Geological . CCUSs
storage

+ 1 step:

«» Utilisation

Storing CO, underground:

® to reduce CO, emissions of industrial facilities: fossil-fuel power plants, steel and
cement plants, Waste-to Energy plants, chemical plants, refineries, H, production...)

* to remove CO, from the atmosphere (negative emissions), e.g. coupling to Biomass
Energy (BECCS) or through Direct capture of CO, from the Atmosphere (DACCS)

= Returning the carbon back into the underground!

BRGM — FRENCH NATIONAL GEOLOGICAL SURVEY — WWW.BRGM.EU



CO, Capture and Storage: already a reality

In 2019, 19 large-scale CCS projects
in operation globally, each storing
about 1 Mt CO,, per year

Research efforts are still
needed to:

X/

< reduce costs,

X/

% improve performance

X/

< enable widespread deployment
(from 19 to several thousands!)

Rapid scaling-up needed:
from 20 Mt CO,/y in 2019 to
> 5 Gt CO,/y in 2050

Ref: Global CCS Institute: The Global Status of CCS: 2019
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Projects in operation, construction and preparation

Ref: Global CCS Institute: The Global Status of CCS: 2019
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Research & Innovation public policies on CCUS

= At international level - « Mission Innovation »
= CCUS = one of the 8 targeted challenges

= At European level — « SET-Plan »
» CCS & CCU = one of the 10 key actions

2015




ECCSEL, the European CCS Research Infrastructure, available for access
by worldwide scientists

Website:

European Carbon Dioxide Capture and StoragE WWW.eccsel .0rq
Laboratory Infrastructure

ECCSEL ERIC legal entity

Founded in 2017, seat in Norway (Trondheim)

e 5 member countries Greece
Norway, France, Italy, Netherlands, UK welcome
« 21 owners of research facilities to join!

« 77 unique research facilities (capture, transport, storage)

* CO, use facilities being added

ECCSEL ERIC key role specified by the SET-Plan IWG9 on CCS & CCU:
’a world-class research infrastructure facilitating ambitious R&D
activities, European industrial initiatives, and education of
specialists for the new CCUS industry.’



http://www.eccsel.org/

H2020 STRATEGY CCUS Project (2019-2022)
Project’s objectives https://www.strategyccus.eu/

To elaborate strategic plans for CCUS development in Southern and Eastern Europe at short term (up to 3 years),
medium term (3-10 years) and long term (more than 10 years):

= Local CCUS development plans with local business models within promising regions, based on technical
(emission+transport+storage+use+ETS), environmental (LCA) and societal aspects

= Connection plans with transport corridors between local CCUS clusters, and with the North Sea CCUS infrastructure

8 promising start-up regions

Presence of an industrial cluster

Possibilities for CO, storage and/or utilization

Potential for coupling with H, production and use
= Previous studies carried out

And a political willingness
Budget: 2.96 M€ (Coordination and Support Action)

Partners

FR: BRGM, IFPEN, TOTAL; ES: IGME, CIEMAT; GR: CERTH; HR: UNIZG-RGNF;
PO: GIG; PT: UEVORA, FCT-NOVA, DGEG, CIMPOR; RO: SNSPA, GeoEcoMar;
DE: Fraunhofer-ISI; NO: NORCE; UK: UEDIN This project has received funding from

the European Union’s Horizon 2020
research and innovation programme
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https://www.strategyccus.eu/

H2020 STRATEGY CCUS Project (2019-2022)

8 promising regions in 7 countries
(ES, FR, GR, HR, PL, PT, RO)

1. Paris basin in France (including Paris and around)

2. Rhone valley in France (including the Fos-
Berre/Marseille CCU cluster targeted by the SET Plan
Action 9 (as a Flagship Project), and Lyon metropole)

3. Ebro basin in Spain (including Tarragona industrial
area, North Castellén and North Teruel areas)

4. Lusitanian basin in Portugal (including the CO, sources
in the Leiria -Figueira da Foz axis, and extending to the
Lisbon industrial region)

5. Northern Croatia (including Zagreb and the Croatian
part of Pannonian basin)

6. Galati area in Romania (including Galati, a port town
on the Danube river, and its surroundings)

7. West Macedonian area in Greece (including the
» Kozani and Ptolemaida industrial areas)

8. Upper Silesia in Poland (including the industrial areas
of Katowice, Rybnik and Bedzi)
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> 11

These 7 countries produce 45% of the European CO, emissions
from the industry and energy sectors (EEA, 2016)

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement No. 837754



IEA Special Report « CCUS in clean energy transitions — Sept. 2020
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JUSt pUb"Shed https://comptes-rendus.academie-sciences.fr/geoscience/article/CRGEOS 0 0 0 A8 0.pdf
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