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INTRODUCTION
This work is part of the Plan for the Selection and Characterization of Favorable Areas and Structures for Geological CO, Storage in Spain, ALGECO2 (IGME 2010, 2014). The first phase of this plan yielded 103 favorable

structures for geological CO, storage containing the storage-seal formation pair. In a second phase, onshore structures as well as some offshore continental shelf areas close to mining regions were studied according to the
requirements set by the Instituto para la Reestructuracion de la Mineria del Carbon y el Desarrollo Alternativo de las Comarcas Mineras (IRMC)
The aim of this paper is to present a common methodology for the characterization and detailed modelization of 13 potentially favorable areas.
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Compilation from the Technical Hydrocarbon Registry and field surveys, mainly gravity and rock
sample collection for petrophysical characterization
In some cases, balanced cross-sections, improved with 2.5D gravimetric and magnetic modeling

maintaining the restitution criteria.

Data compilation from the first phase of the ALGECO2 project except of the offshore areas, in which case the data come

from the IGME public information database. When available, well-logging data to adjust the depths of the horizons and to obtain petrophysical data such as density,
Data sources: geological maps, seismic lines, deep boreholes, geological sections, gravimetry, magnetism and data from the porosity and permeability as well as storage conditions at depth like geothermal gradient, temperature and salinity. These
previous structures defined in the first phase of the ALGECO?2 project. data were used for the dynamic simulation models.
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The dynamic model is the final step in the work-flow set out in ALGECO2 project in compliance with current Spanish legislation

requirements (Law 40/2010 of December 29 on geological storage of carbon dioxide) in relation to the criteria for characterization

and assessment of geological storage and its surrounding areas. The simulator used for this purpose is TOUGH2 under the PetraSim

user interface.

 |Import of storage and seal layers from static models.

e Petrophysical and hydrogeological properties assignation.

 Run at reservoir structure scale for the injection and post-injection phase

e Results: Evolution of the pressure gradient as a function of the injection flow rates and total simulation time, spatial extent and
CO, plume migration in the different phases.

e Allows quantification of the CO, ratio captured by every trapping process.

 Given the high degree of uncertainty in the input parameters, each model considers several possible scenarios in which the
impact of change in porosity or permeability is studied in relation with the model results and the selected boundary conditions.

* Provides a more realistic estimate of the effective storage capacity as it takes into consideration all the petrophysical
characteristics and physicochemical processes taking place in the storage site.

Static models were built from the interpretation of seismic profiles and/or balanced cross-sections using Geomodeller and Gocad,

together with surface geology, petrophysical data and well information. The surface horizons are the tops of the storage formations.

Faults were treated in the same way as surface horizons.

The horizons, defined by the stratigraphic sequence, delimit the lithological volumes from which storage rock volume can be

obtained.

e Recreation of the three-dimensional geometry of the geological structure in order to verify its validity as a storage site.

e Calculation of the storage rock volume which, together with the petrophysical parameters and physical conditions at depth, is
used to estimate the theoretic storage capacity.

 The surfaces that delimit the structure are used to reproduce the storage rock boundary conditions in the dynamic model.
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