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The European Carbon Dioxide Capture and StoragE
Laboratory Infrastructure, ECCSEL, has been included
on the official European Strategy Forum for Research
Infrastructures (ESFRI) Roadmap since 2008.

In the 2018 Roadmap update, ECCSEL ERIC was
successfully approved as a Landmark in accordance
wi t h ESFRI 6s maturity,
criteria.

2019 was the second whole year in operation as a
separate legal entity after being accepted as an ERIC
(European Research Infrastructure Consortium) by the
European Commission in 2017.

The main ECCSEL ERIC performance indicators the
first couple of years are related to growth and
investments in upgrades and new research facilities as
well as increasing the number of accesses / users.

Since ECCSEL was established as an ERIC in 2017,
the research infrastructure has almost doubled its
number of operative facilities, with an additional 20
having been added in 2019.

National funding schemes and infrastructure
investments are generally in line with joint ECCSEL
plans and priorities. Thus, new and upgraded
complementary facilities are continuously being
included, exceeding an investment value of more than
100 million EURO by 2019.

A total of 79 world-class research facilities at
Universities, Research Institutes and Industries in the
five ECCSEL ERIC member countries are currently
available and open for access by researchers across
the globe.

Throughout 2019 the ECCSEL research infrastructure
was increasingly accessed by users, ranging from
single students to groups of researchers from larger
joint research programs/projects, such as ERA-Net
Cofund ACT, NCCS, SCARABEUS and ALIGN CCUS,
PACT, CCS summer schools at OGS (Panarea), and
Sotacarbo. Still the number of transnational accesses
does not meet our expectations.

Although ECCSEL succeeded with recruiting several
new facility providers in 2019, no new countries were
joining. This is disappointing, considering our target of
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Sverre Quale, Director, ECCSEL ERIC
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having 1 - 2 new ECCSEL ERIC members onboard
each year. However, there has been promising dialog
with a couple of potential new members, aiming at
uptake in 2020/2021.

Our efforts to expand within Europe and collaborate
beyond will be strengthened as we in 2019 succeeded
with our application for Horizon 2020 Infradev-3 grants
of 3,5 mill EURO. The project called ECCSELERATE
aims to secure sustainable operation and development
of the ECCSEL ERIC Research Infrastructure into the
future.

ERIC Forum, a partnership of more than 20 ERICs
across Europe including ECCSEL, submitted a joint
proposal for H2020 INFRASUPP grants in 2018, with a
successful outcome. Covering common topics and
challenges such as RI visibility, KPIs, HR, contractual
issues, funding of transnational access etc., ECCSEL
ERIC is expected to benefit substantially from the
project, which started in 2019.

ECCSEL @®mnomy in 2019 was healthy,
accumulating a comfortable equity buffer. Around half
of those financial reserves are planned to be spent in

Annual Report 2019 - 3



2020 on developing professional outreach material and
other efforts to make ECCSEL ERIC more attractive
and visible.

ECCSEL ERIC has been involved in and promoted
through numerous projects, publications and events
throughout 2019, resulting in increased interest and
publicity.

All in all, with a few exceptions as mentioned on the
previous page, 2019 was a good year for ECCSEL
ERIC, thanks to the joint effort and support within the
ECCSEL member- and partnership.

With the ECCSELERATE project up and running from
2020 to 2023, | am confident that ECCSEL ERIC will
have a boost, being more visible and playing a much
more important role internationally in the years to
come.

ol il

Sverre Quale

Director, ECCSEL ERIC
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ECCSEL workshops in 2019

ECCSEL Workshop: fAUndergroun
geol ogical s t o ind\gney, Araace e with vish g
of the ANDRA underground laboratories. June 2019
Photo: BRGM

ECCSEL ERIC Industrial workshop held in conjunction with
TCCS conference, Trondheim, June 2019
Photo: TNO / ECCSEL ERIC
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OUR MISSION

ECCSEL vision:

Enabling low to zero CO2 emissions from industry and
power generation to combat climate change.

Main objectives:

1 Coordinate, operate and develop a world-class
distributed CCUS Research Infrastructure in
Europe

1 Provide access to integrated, upgraded and newly
constructed CCUS research facilities

1 Enhance European science, technology
development, innovation and education in the field
of CCUS

1 Enable spin-off activities and generation of new
business

ECCSEL RESEARCH INFRASTRUCTURE

ECCSEL has implemented, operates and develops a
distributed, integrated European Research
Infrastructure (RI) based on a selection of the best
research facilities in Europe for Carbon Capture,
Transport, Utilisation and Storage (CCUS). The current
79 individual research facilities which are part of the
ECCSEL ERIC RI are located in 5 countries and are
owned by 22 different facility operators. The number of
countries, operators and facilities will increase over
time.

Examples of transnational collaboration

and use of ECCSEL facilities

Facilities belonging to the ECCSEL RI have been used
for many different research projects during 2019. A
selection of those are listed in the table on page 20.
Here are also some examples of transnational use of
ECCSEL facilities:

SCARABEUS project

In December 2019, the ECCSEL CO2box facility from
LEAP (phase equilibrium test rig with sapphire cell to
perform vapour-liquid equilibrium measurements and a
single phase test rig) has been used to carry out part of
the experimental activity within the SCARABEUS
project (Supercritical CARbon dioxide/Alternative fluids
Blends for Efficiency Upgrade of Solar power plant -
G.A. 814985, www.scarabeusproject.eu). The
SCARABEUS project aims at demonstrating the
utilisation of CO; based mixtures as working fluid in
Concentrating Solar Power (CSP) plants and their
potential to increase the overall plant efficiency
together with a reduction of the cost of electricity.
Promising candidate fluids to be mixed with CO2 were

selected at the beginning of the project; new Vapour-
Liquid Equilibrium (VLE) data are needed for blends
which were not extensively studied in literature in order
to predict the thermodynamic properties, via calibrated
Equations of State, used for equipment sizing and
design. Prior to the VLE analysis, at the end of 2019,
the calibration of the pressure transducers and
temperature probes with the whole data acquisition
system were performed. Data from this project can also
be useful for other CCUS applications.

Photo: LEAP

ALIGN-CCUS Project

At R&VIEnDvation Centre at Niederaussem power
station in Germany, the commissioning of the ALIGN-
CCUS Power-to-X-to-Power research facility has
started. The cutting-edge carbon capture and utilisation
(CCU) pilot plant will demonstrate the creation of
synthetic diesel substitute, dimethylether (DME), from
captured COg, electricity and water. The DME synthesis
plant has been developed over the past two years as part
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of ALIGN-CCUS (www.alignccus.eu), a multi-partner
project funded by Europe and the Member States to
support the quick and cost-effective deployment of
carbon capture, utilisation and storage (CCUS). For the
work on CO: capture, the ALIGN-CCUS project has used
TNOGs aerosol c har ac(EECQSELs
ATCM - Aerosol Test and Counter Measure) for the
measurement of aerosols in the flue-gas for both
emission control and solvent management o f RW

carbon capture plant. This work was also supported by
tests at TNO in Delft, using the same equipment as well
as the ATNO miniplantd (ECCSEL - TNO Mini Plant for
solvent preparation & testing).

Photo: TNO

Pre-ACT projectat SI NTEFd&s ECCSE
Field Lab in Norway

The ERA-ACT funded Pre-ACT project

(https://www.sintef.no/projectweb/pre-act/) funded in
2019 an injection campaign and interpretation of
acquired data at the Svelvik CO: field lab
(https://www.sintef.no/projectweb/svelvik-co2-field-

lab/). Results were obtained from a multi-measurement

setup targeting the effects of pressure and saturation
changes related to CO: injection.
The seismic acquisition campaigns, ranged from
sparse "pinging" to cross-well tomographic setups. The
seismic and ERT acquisition campaigns are supported
alty a muiti-levelgdowin{halegredsure system, providing
pore pressure as ground truth during baseline and
monitoring surveys. The joint analysis of the monitoring
Edata reveals preferential migration of the CO2 during
and post-injection and shows clear indications of
pressure related variations in the seismic data.

Photo: éINTEF
The findings from these studies are fundamental to the

pressure driven conformance protocols developed in
the Pre-ACT project.
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ECCSEL ERIC, nodes and facility locations
Photos © respective facility owners
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OUR RESEARCH FACILITIES

The ECCSEL ERIC Research Infrastructure consists of
research facilities from Universities, Research
Institutes and the Industry in the five ECCSEL member
countries. ECCSEL ERIC provides researchers across

the globe easy access to all those facilities through its
website as well as it coordinates facility upgrades and

new builds.

Category Technology Several Countries (location) Facilities scale (various)
Capture Membranes X X
Solvents X X

Annual Report 2019 - 10




