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= Abengoa (MCE: ABG.B) is an
international company that applies
innovative technology solutions
for sustainable development in the
infrastructure, energy and water
sectors.
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Who are we?

Abengoa (MCE: ABG.B) is an international company that
applies innovative technology solutions for sustainable
development in the infrastructure, energy and water sectors.

Constructing energy infrastructures

®  Generating conventional and renewable energy.
®  Transporting and distributing energy.

Providing solutions for the integrated water cycle

® Developing desalination and water treatment processes.
®  Constructing hydraulic infrastructures.

Being a reference in the transmission and distribution sector

" Developing transmission lines, electric distribution and railway electrification projects.
® Constructing installations and infrastructures for all types of plants and buildings.

Obtaining results in the services area

" Providing operation and maintenance services for plants optimization.
® Managing private assets efficiently.

Furthering new horizons for development and innovation

®  QOur 280 accumulated awarded patents since 2008 position us as technological leaders in sectors such as

solar thermal technology.

®  Renewable energy storage and our bet for energy efficiency and water consumption (water-energy nexus).
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Global presence with a recognized
position of leadership in main world
rankings (GWI, ENR).

1.4 GW

Under
construction
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7.9 GW

Installed

9.3 GW of installed power in
conventional generation plants, of

which 1.4 GW are under construction.

35 GW

2.3 GW* solar power constructed, 760
MW under construction, and 480 MW
of wind power.

*35 % of solar thermal installed capacity
worldwide.
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+ 27,000 km of transmission and
distribution lines and more than
330 substations worldwide over
the last 15 years.

+ 1.7 million of m3/day of desalinated
installed capacity and 2.6 million
m3/day under construction.

280 patents at the end of 2019.



R&D and Innovation

Technological development continues to be Abengoa’s key competitive advantage in the undertaking of high added
value projects. The company continues to develop R&D and Innovation projects, which improve both the performance of
current products and services and the acquisition of new skills. Abengoa has 280 patents at the end of 2019.
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Sun-to-Liquid Solpart
The Sun-to-Liquid approach uses
concentrated solar energy to synthesize liquid
hydrocarbon fuels from H,O and CO,. This
reversal of combustion is accomplished via a
high-temperature thermochemical cycle based
on metal oxide redox reactions which convert
H,O and CO, into energy-rich synthesis gas
used in a FT for jet fuel generation.

The main objective of the Solpart
project is to develop, at a pilot scale,
a high temperature (800-1000°C)
24h/day solar process suitable for
particle treatment in energy intensive
non-metallic minerals’ industries.
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Solar SCO20L

Solar SCO20L will demonstrate in a
real CSP Power plant an innovative,
economically viable and easy
replicable sCO, power block coupled
with fast reactive electric heater and
efficient heat exchangers (HEXs)

Scarabeus

The Scarabeus project analyze the
application of supercritical CO,
blends to CSP plants to reduce
CAPEX by 30% and OPEX by 35%
with respect to state-of-the-art
steam cycles.
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Rational ]I

Calcination industries, such as the lime and cement industries, are

~. some of the biggest CO, emitters in the world.
E’ e For every 10 tonnes of cement produced, 9t of CO, are released from

calcite decomposition (calcination) and tossil tuels combustion:
e Therefore, decarbonisation of these sectors Is a key requirement for
reducing industrial CO, emissions.

By using concentrated solar energy (CSP) at high temperatures ot about
900°C, the Solpart project aims to integrate a CSP solar receiver-
reactor into the processes of energy intensive industries

e Enabling the reduction of tossil fuel use and CO, emissions.




_ _ "\ The main objective of the Solpart project is to develop, at a pilot scale, a
Objective ] high temperature (800-1000°C) 24h/day solar process suitable for
© particle treatment in energy intensive non-metallic minerals’ industries.

Reference of the call

LCE-02-2015 - Developing the next generation
technologies of renewable electricity and
heating/cooling - Solar heating for industrial
processes

Start / end date
01/2016 — 12/2019 - 4 years

Total funding EU contribution
€ 4 558 687 € 4 366 562

Test location of the SOLPART demonstrator - CNRS-PROMES
concentrated solar infrastructure (Odeillo, France)

Fuente: web Solpart project (www.solpart-project.eu)
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Consortium A consortium formed by 2 industries, 4 SME and 4 research institutions

The Uneversity of Manchester
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Workplan

WP1
Assessment of technologies
for solar particle processing

and storage at high
temperature (HT)

WP2
Lab scale development and

testing of 800-1000°C
solar reactors

WP3

Development of HT storage
and handling technologies
for reactive particles

WP6

Environmental life cycle
assessment of the solar
process and comparison to
the standard technology

WP5
Testing and performance
evaluation of the pilot solar
unit

WP4
Design, construction and
implementation of the pilot
scale solar unit

WP7
Plant integration, scaling
up, economic and risk
assessment of the solar
process

WP8

Communication,
dissemination and
exploitation of results

WP9

Project management



Two different reactor technologies have been analyzed during the

Technologies . .
Solpart project: Rotatory Kiln

(gas outlet 2)

particle
feeder

(gas outlet 2)
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Technologies Two different reactor technologies have been analyzed during the
Solpart project: tluidized bed
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Fuente: web Solpart project (www.solpart-project.eu)



Testing

Fuente: web Solpart project (www.solpart-project.eu)

The fluidized bed reactor has been successtully tested in CNRS-PROMES
solar furnace, with 30 kW of heating power.
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Impacts ‘] After the competition of the project, encouraging results have been
/  found.

Item state-of-the-art Project target
Solar reactor power 10 KW, >30 KWy, (3x state ot an
Solar reactor 20 % >a0 %
thermochemical
efficiency (n.
Ca0 flow rate from the max. 4 kg/h >30 kg/h (7.5x state of art)
solar reactor
Decarbonation degree 98% >95 % (exact number will depend

on economics and criteria of
product acceptability Jower for
| cement than for lime, for example-)

Process Type baich _ continuous
Storage Type none High temperature storage
Constant Running Time |  max. hour 24/7 for several days

Fuente: web Solpart project (www.solpart-project.eu)
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After the competition of the project, encouraging results have been
found, and new horizons arouse.

BSOLPART system

Impacts ]
Conventional process
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Fuente: web Solpart project (www.solpart-project.eu)
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| Fossil resources depletion [kg oil eq.] (x0.1)

According to the LCA performed, the Solpart
calcination system has the potential to reduce
greenhouse gas emissions by nearly 40% and
the fossil energy use by 57%.

Creation of a market transformation with a
huge potential of the technology to adapt to
other industry sectors

Creation of a strong added-value for new
applications/fields for solar heat in industrial
Processes

Next step: in collaboration with interested
companies, a scaling up should be on its way for
the coming years.



Thank you for your attention

Anton Lopez Roman
anton.lopez@abengoa.com

“l have not failed. I've just found 10,000 ways that won't work"”
Thomas Edison

ABENGOA

“This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement No
654663, SOLPART project.”



mailto:Cristina.prieto@abengoa.com

