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CO, geological storage: key parameters

» Characteristics of the CO, stream (considering impurities)

» Storage capacity (V, P, T, k...)
» Reservoir injectivity (k, P, Q...)
 Fluid migration within the storage complex (P...)
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The role of modelling in CO, geological storage

» Part of the site selection decision process (including the site development
step)
» Feasibility step:
using a 3D preliminary static (geo)model (Go/ ?)
» Prediction of for
site development (considers feasibility feedback)
(the "storage complex") while
due to modelling parameters (Go/ ?)
* To help at and designing
while running
* In case of discrepancies (deviation from prediction), to help at
(for example additional well
positioning for reservoir pressure management)
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Modelling in practice: an iterative and complex

Site performance assessment workflow
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» Multi-scales
« from pore volume to the basin
« from a few minutes to thousands of years

« Multi-physics
» coupled processes (fluid flow / geomechanics®
 reactive processes (reactive transport of

CO, with in situ rock and fluid materials)

w /BIPCC, 2005
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The In Salah CO, industrial pilot site (Algeria)
In Salah JV: BP, STATOIL and SONATRACH
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3D-reservoir pressure and geomerhanica!
modelling
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4D-seismic inversion data to thin shale layers

positioning and fluid flow modelling

BEFORE INJECTION AFTER INJECTION
Initial reservoir geomodel 1994 2006

MODIFICATION
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NO SUBSTANTIAL
PATTERN CHANGE
QUTSIDE THE PLUME

Clochard et al. 2011
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Shale — sand distribution & fluid flow modelling results

.. Clochard et al. 2011
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CO, short term migration in the Utsira sand formation
simulation results after optimisation (IFPEN)

Clochard et al. 2011
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Conclusions --- Modelling: to keep in mind

Requires a wide range of data (baseline data and time lapse observations) using a
portfolio of techniques and methodologies (to be site adapted: no prescription but
based on a performance achievement)

Reservoir heterogeneities is one of the main challenge with reactive transport

Major modelling targets
» reservoir pressure modelling (safety and efficiency): the driving force!
« CO, plume migration (safety)
» GO, trapping mechanisms (efficiency)

Modelling is predictive, monitoring not

Modelling is uncertain, sensitivity studies and monitoring campaigns are necessary:
the more you learn the more your reduce discrepancies and uncertainties

Advanced modelling requires capabilities that may be locally unavailable
BE
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