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GEOS: Multiphysics, exascale-ready, open-source simulator for CC
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How much CO2 can Augmented B  Anpalytic

we inject without Lagrange J validation, real
activating faults? Multipliers . field example
Goal Method Results
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How much CO2 can Augmented B  Anpalytic
J validation, real

we inject without Lagrange
activating faults? Multipliers field example
Goal Method Results
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Main contributor: Matteo Frigo, ESE, Stanford



How much CO2 can Augmented B  Anpalytic
we inject without Lagrange J validation, real

activating faults? Multipliers field example
Goal Method Results

Mormal Traction Shear Traction-1

Courtesy of Jian Huang, Margaux Raguenel, Zoe Ternisien,
TotalEnergies




Improve our Dissolution, B  Anpalytic

understanding of residual trapping, J validation, real
CO2 trapping diffusion, . field example
Goal Method . . Results
dispersion
If our model is like this : How can we predict this?

Nicely shaped plumes, sometimes considered “good enough” uid Flower during ECMOR, Oslo, Sept. 2024




Improve our Dissolution, B  Anpalytic
understanding of residual trapping, J validation, real
CO2 trapping diffusion, field example

Goal Method . . Results
dispersion

Jp = —(sp,PD, + Elupl)V)("p

Diffusion + Dispersion

Reproduction of Riaz et al. gravitational dissolution instabilities. This experiment
highlights the importance of the mesh resolution in capturing such phenomena.

Courtesy of Jacques Franc, Stanford (now at
UPPA)
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Improve our Dissolution, B  Anpalytic
understanding of residual trapping, J validation, real
CO2 trapping diffusion, field example

Goal Method . ; Results
disbersion







Model near-wellbore Plasticity models D Analytic

thermo-hydro- that depend on J validation, real

mechanics effects temperature field example
Goal Method Results
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stress solution and benchmark of thermo-poro-elastic modelling of cooling effects induced
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Symposium. ARMA, 2024.



Model near-wellbore Plasticity models D Analytic
thermo-hydro- that depend on J validation, real

mechanics effects temperature field example
Goal Method Results
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Use basin-scale
models for long-term
pressure and stress

Goal .
interferences

Improve numerical 4 Analytic
scalability and J validation, real
ortabilit g field exampl
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Ryan Aronson, TotalEnergies, Victor Magri, Nicola Castelletto, Randy Settgast, LLNL.



D Analytic
J validation, real
. field example

Results







Use basin-scale Improve numerical D Analytic
models for long-term scalability and J validation, real
pressure and stress portability g field example

Goal . Method Results
interferences

Society of Petroleum Engineers

of Operational
on Unstructured

Mlargaux Raguenel,
hlEnergies; Chakib Kloucha

. oss, Frederic Bourgeois, and
This paper was prepared for presentation at the ADIPEC held in Abu Dhabi, UAE, 4 — 7 November, 2024.







What is coming up?

2023 2024 2025 2026 2027 2028
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Computational Multilevel solution Constitutive Use cases and
infrastructure schemes Relationships applications
I/O stabilization, in-situ Combine all faults/fracture Near-well geochemistry, Induced Support integration effort and
visualization, on-prem and cloud solvers, improve non-linear seismicity, thermal modeling, train engineers to improve the
portability, scale study with large solvers and coupling strategies, hydrogen storage capabilities, user experience with GEOS
models (1G cells), support improve multilevel support geophysical solvers for
uncertainty quantification surveillance and monitoring
workflows.
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“Ask not what GEOS can do for you...”

Find out more
www.qgeos.dev

Download the code
https://github.com/GEOS-DEV/GEOS

Email me j
herve.gross@totalenergies.com N

verage temperature
compared with late 1800s
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http://www.geosx.org
https://github.com/GEOS-DEV/GEOS
mailto:herve.gross@totalenergies.com
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