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INTRODUCTION

According to the Deliverable 9.1 “First Dissemination and Communication Plan”, material for
mass dissemination has been developed. This deliverable shows the result of develop the project
leaflet. It has been made following the Corporate image previously established, respecting the
Logotype (Symbol and text), the typography and colours. Furthermore, the European Union flag
has been added as required.

Furthermore, it has been developed other initial dissemination materials to be used in
conference and events, such as a general information and a template for scientific poster.

We have included them in the ANNEXS of this deliverable.
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SOLAR CALCIUM-LOOPING
INTEGRATION FOR THERMO-
CHEMICAL ENERGY STORAGE

S’ CRATCES

www.socratces.eu

CONTRACT N°: 727348
Starting date: 1st January, 2018
Duration: 36 months

SOCRATCES TECHNICAL APPROACH

The proposed system works as follows: solar irradiation s
used to carry out the ination of CaCO,

reaction) in a solar calciner reactor at h@ temperatures
(725-950°C). Once cakcination takes places, the product (CO,
and sofid C20) are stored separately.

When power is needed the stored products are brought
together into the :afbonatnr reactor, where energy is relea-
sed through th reaction at

tures between 650-1000°C depending on the CO, partial
pressure, which leads to a power thermodynamic
efficiency higher than in currently commercial CSP plants.
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|
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Figure 1: SOCRATCES conceptual scheme

The SOCRATCES concept stems from laboratory results of
the partners in the consortium (TRL4) for testing the concept
in relevant environment (TRLS). This concept goes beyond
the current most advanced projects for developing next
generation CSP concerning:

Integrated systems concept is used to redefine the
TCES design conditions allowing to use very cheap,
abundant and non-toxic materials as heat transfer
media.

Solar receiver design to reduce the scale-up risk. Tempe-
rature in the solar particle receiver could reach 1000°C.
Higher temperature in the carbonator (>700°C) usable
for power generation. High efficiencies of power cycle.

High density seasonal energy storage (theoretically
-32 GJ/m3).
Potential integration with commercially available

technologies (real gas turbines in direct integration,
Stirfing, Rankine cycles for indirect integration) at
commerdial scale.
The use of cheap,
minimizes plant construction xmpa(t on the full Ilfecyde
assessment (LCA).

PROJECT INFORMATION

One of the great challenges for renewable energy wides-
pread is the develpment of sustainable energy storage
systems. Among the most promising energy storage techno-
logies are the thermocheminal energy storage systems
(TCES). In them, thermal energy is used to break chemical
bonds, energy that is recovered when the products are
mixed. They can reach verhy high energy denisities and allow
seasonal storage.

The Ca-Looping (Cal) process based upon the reversible
:arbonauonlcalcnauon of Ca0 is one of the most promising
for ical energy storage (TCES).

The wide availability of natural limestone (almost pure
CaCO,). one of the most abundant materials in Earth, and its
low price (<10€/ton) are key factors for the feasibility of the
Cal process.

SOCRATCES is aimed at demonstrating the feasibility of
this integration by erecting a pilot-scale plant that uses
cheap, abundant and non-toxic materials as well as mature
technologies used in the industry.

SOCRATCES global objective is to develop a prototype that
will reduce the core risks of scaling up the lechnology and
solve further and the
operating efficiencies that could be obtained; with the
longer-term goal of enabling highly competitive and sustai-
nable CSP plants.

EXPECTED RESULTS AND IMPACT

Main expected results during the SOCRATCES project:

Prototype demonstration of capacity for energy
storage. System tested at TRLS. Sobids and CO,
storage.

Successful calcination at prototype scale by means
of flash calcination technology.

design for
the scale-up. Integration of high temperature
carbonator (~700°C) and Stirfing engine for power

production.

Particles atrrition, jomeration and fouling
analysis. Successful solids conveying and control
system management.

Smdyof(ao precursor and process conditions to
allow high and stable muiticycle activity.

SOCRATCES is intended to open a new pathway for
next generation of energy storage in CSP tower
plants, technologically feasible, economically viable
and sustainable (environmental, social and econo-
mic). The roadmap for advancng from the concept to
commercial technology is conceived in three stages to
be developed in a period of 10 years: 10KWth small
prototype, 1 MWth scale pilot plant and commercial

demonstrator.
»
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SOCRATCES CONSORTIU

SOCRATCES is an integral and multidisciplinary
approach where different knowledge areas are
involved: the: chin onic engineering,

S0 a'=nergj control, ph
generation, materials, reac|
multidisciplinary R&D groups, S Es and other
companies in an equilibrated structure where all the
i lopment of the
project are fully covered.

* Spain
(F resic Fume LZx Ao
* France UK = Portugal

PROJECT INFORMATION

Grant Agreemen
Funding programme:
Call: LCE-07-2016-20
Duration: 01

Total budget: 4.
4.975.402,50€).

& mont

0€ (EC contribution

CONTACT DETAILS

General coordinator: Ricardo Chacartegui
University of Seville
C/ San Fernando, 4 - 41004 Seville - Spain

0034-954 487 243
ricardoch@us.es

Further information at: www.socratces.eu

Thiz Project has recelved funding from European Commission by
means of Horizon 2020, the EU framewark Programme for Research
and Inncvation, under Grant Agresment no. 727348,

The contents of this flyer are the sole responsibillty of the SOCRATCES
consortium, INEA Is nat responsible for any use that may be made
of the Infarmation ik contains.
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ANNEX | — GENERAL PRESENTATION

S CRATCES

Solar Calcium looping integRAtion
for Thermo-Chemical Energy Storage

DEVELOPING THE NEXT
GENERATION TECHNOLOGIES OF
~RENEWABLE ELECTRICITY

https: //socratces.eu/:
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SOlar Calcium looping integRAtion for Thermo-Chemical Energy Storage s C RATC Es
Project Scope And Goals

Energy storage is one of the greatest challenges for a
short-term deeper penetration of renewable energy sources

Integrated concept
CSP

Thermal Power

Thermochemical Ca-Looping CaCOs3
Energy Storage (CalL) Wide availability

Electric Power

SOCRATCES is aimed at demonstrating the feasibility of the
integration by erecting a pilot scale plant
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SOlar Calcium looping integRAtion for Thermo-Chemical Energy Storage s C RATC Es

Date & PLace

SOCRATCES Technical Approack
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SOlar Calcium looping integRAtion for Thermo-Chemical Energy Storage s C RATC Es

Date & PLace

SOCRATCES Technical Approack
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WPS5: System Integration and Control

WP6: Engineering and prototype construction ) )

&

[ WPS: Dissemination & Exploitation }

[ WPS8: LCA, Risk analysis... }
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SOlar Calcium looping integRAtion for Thermo-Chemical Energy Storage

Date & PLace

S’ CRATCES

Main benefits of SOCRATCES co

CaO precursors:

v" Low price
v' wide availability
v' harmlessness

Reactants and products can be
stored at ambient temperature

Ambient
temperature

Materials and process equipment

v Well-known in the
cement industry

Carbonation for generating
heat ~650-100°C

[~

High energy density to
maximize storage capacity

3 4000 NH;HSO./NH;
-
g Li,/H,0
Ca0/H,0 &
5 0

£ § 100 CH/H,0 $0./50,

v High efficient
generation of
electricity
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Turning temperature (*C)

SOlar Calcium looping integRAtion for Thermo-Chemical Energy Storage

Date & PlLace

S’ CRATCES

SOCRATCES Consortium

SOCRATCES is an integral and multidisciplinary
approach where different knowledge areas are involved

d

HBITEC ==

Calix

Y AZUL  f Yniversidad ﬂ‘"‘w-

v Multidisciplinary
R&D groups

v' SMEs

v' Companies

Associations and Stakeholders offer the opportunity for wide dissemination of the
project and will link the consortia with the relevant industries in Europe
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SOlar Calcium looping integRAtion for Thermo-Chemical Energy Storage
Date & PLace e e s CRATC ES
Project Scope and goals

H2020 -LCE-2016-RES-CCS-RIA/727348/SOCRATCES

Project total cost 4.975.402,50 €
EU contribution  4.975.402,50 €
Project duration  01/01/2018 —31/12/20
Coordinator Ricardo Chacartegui - ricardoch@us.es -[University of Seville, Spain]
Keywords Energy collection, conversion and storage, renewable energy, CSP, Solar Storage

WP’s Budget distribution

» The R&D core WPs of the project
WP2 to WP5 have a relative weight
of 50.29%b of the staff effort

.WP9; WP1;
WP2;

6,5% 5,6% !

» Prototypes construction and
validation, WP6 and WP7
requires 28,7 %o of the resources
of the project

WP4;
9,0%

S CRATCES
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ANNEX Il — POSTER TEMPLATE
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