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CIUDEN: Spanish government foundation to promote, among 
other things, Carbon Capture and Storage

Hontomin is the Tech Demonstration Plant of the Compostilla
OXYCFB300 EEPR project, run by ENDESA, in collaboration with 
CIUDEN and FOSTER-WHEELER

CSIC is the “Spanish Agency for Scientific Research”, a network 
of research institutes.

EEPR “European Energy Programme for Recovery” facilitates 
investments on infrastructure and technology projects in the energy 
sector; helps improve the security of supply of the Member States 
and, promotes implementation of the 20/20/20 objectives for 2020. 



1. Subprogram of CO2 Storage, Energy City Foundation

2. Institute of Environmental Assessment and Water Research, CSIC

3. Institute for Earth Sciences Jaume Amera, Spanish Agency for 
Scientific Research, CSIC

4. Association for Research and Industrial, Development of Natural 
Resources

5. Centro de Investigaciones Energéticas, Medioambientales y 
Tecnológicas

6. Amphos 21, Consulting, Barcelona

The Journalist: R. Carbonell1,3.

The Responsible Team: M. Montoto1, J. Carrera1,2, A. Pérez-Estaún 1,3,  J.L. Fuentes-
Quintanilla4, F. Recreo1,5, J. Bruno1,6

The Players





In December 2009, the European Commission granted financial assistance to 6 
CCS demonstration projects
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CIUDEN overall objective

To create a world-wide reference centre for
CCS technology development by means of
research facilities for CO2 Capture, Transport
and Storage.



CIUDEN

Facilities goal: development of advanced "clean" combustion coal
and evaluate environmental and economic feasibility for geological
storage.

CO2 Capture Technological Development Plant
El Bierzo, Cubillos del Sil

+

CO2 Storage Technological Development Plant 
Hontomín, Burgos

Compostilla OXYCFB300 project

An initiative of the Spanish Administration
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• To validate close-to-market and emerging 
technologies for application at commercial scale Capture

• To obtain technical criteria for design, management
and safe operation of CO2 pipelines through long-
term runs

Transport

• To develop technologies and processes for injection 
and monitoring in saline aquifers to support 
industrial-scale activities

Storage

Our three-pronged strategy



CO2 Capture



Fuels: anthracites, bit & subbit coals, pet coke, sustainable biomassFuels: anthracites, bit & subbit coals, pet coke, sustainable biomass
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es.CO2 - The first fire



CIUDEN LIGHTS THE FIRST COAL FIRE
2011-09-02 

es.CO2 CFB boiler.The first fire



Oxy-Fuel Combustion

After IEAGHG



S. Santos IEAGHG 

• Validation and scaling-up of oxyPC, oxyCFB,
FGD and CPU

• Integration and optimization of the full
process to produce CO2 ready for transport
and storage

• Evaluate combustion from several types of
coal (anthracite among them, first in the
world) and biomass

CIUDEN Capture objectives



http://www.nicholas.duke.edu/thegreengrok/co2pipeline



Block diagram of the CO2 Transport
Experimental Facility

simulation of CIUDEN´s transport facility

CO2 Transport Experimental Facility
CIUDEN



IPCC IPCC (1/2)(1/2)

CO2 Storage experiences





• Characterisation of a potential reservoir for the long-term
storage of CO2 in a saline carbonated aquifer.

• Test & development techniques for monitoring the injection
of CO2 and for its subsequent medium-term behaviour.

• Modelling the long-term behaviour of CO2 in the resevoir,
including the integrity, sealing and security of the storage

• Optimize characterization, monitoring and modelling
techniques for up scaling and transfer to commercial storage.

CIUDEN Storage project
Objectives



• Operate a research CO2 geological storage facility in a 
carbonated saline aquifer

• Improve knowledge of underground CO2 behavior, natural 
analogs

• Develop injection techniques for improving CO2 storage

• Develop low-cost techniques for CO2 monitoring

• Develop techniques for risk analysis and leakage early 
detection

• Public perception and acceptance

CIUDEN Storage project
Research lines



2007 2008 2009 2010 2011 2012 2013 2014 2015

Pilot Plant - Site selection

Selected geological structure -

Characterization

Research on Natural analogues

Social Perception Studies

Pilot Plant
Permanent Facilities

Construction

Research on Behaviour & Evolution
CO2 injected

Long term Performance Assessment and Safety Evaluation

Research on Storage Engineering,
Monitoring Techniques,…

CO2 Storage cronogram



1. Selection

2. Characterisation

3. Conception

4. Construction

5. Injection

6. Closure

7. Responsibility transfert

CO2 Storages TDP sequence 



Wells

CO2 tanks





N
40 m 80 m

26 m

74 m

H5

(IW)

H7

(MLS)

H6

(GPHS)

3 wells ~1500m 3 wells ~1500m 

H5: Injection (IW)
H6: Monitoring

(GPHS, GeoPHysical System)
H7: Monitoring

(Multi Level System) 

Planned wellsPlanned wells



The target reservoir is a saline aquifer set in Early Jurassic (Lias)
carbonates, around 150 m thick and 1500m deep.

The main seal is formed by more than 200 m of interlayered Early to
Middle Jurassic marlstones and marly limestones.

Hontomín stratigraphy



Characterization tests to identify HMTC parameters
During first 2013 semester

• Single interval tests

– Pulse injection tests

– Gas pressure threshold test

• Water pumping-injection (“quita y pon”) tests

– Coupled to tracer tests at injection well

• Tracer tests

• High pressure injection test: big push 
(“apretón”)

• CO2 Push-pull (“mete-saca”) tests

IDAEA group , CSIC, and UPC



CO2 injection tests
During 2013-2016

• Conventional ScCO2

• Fluctuating flow rate

• Liquid CO2 injection

• Fluctuating with impurities

• Dissolved

Extensive modelling for

1) Test design

2) Interpretation

3) Long term prediction

IDAEA group , CSIC and UPC









Transfer of 
responsibility to 

the StateSite selection and characterisation Injection and monitoring wells

Storing 

Pre-operational Operational
Post-

operational
Transfer to state 

Monitoring CO2

Geological Storage of CO2

“Life-cycle”

Closing TransferIdentification



• CIUDEN s public engagement strategy started at the very beginning of its field activities.

• CIUDEN maintains a permanent communication and engagement with the stakeholders.

• These activities will be reinforced with the Visitor s Centre that will be located next to the TDP.

Communication and Public AcceptanceCommunication and Public Acceptance





Thanks for your attention


