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Porous Media Science: Intrinsically Multi-Disciplinary

• Depending on the Observation Scale Every System is a Porous Medium

Strong Theoretical Basis – Real Applications – Impact Society
Subsurface CO2-sequestration and Cyclic Hydrogen Storage

CoMoPore Computational Modeling of Porous Materials December 21, 2023 2 15



The Good Guy and the Bad Guy
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Geological Sequestration / Utilization

CCUS: Large and Small Length Scales
• Geological Sequestration: Oil and gas fields: Deep Saline Aquifers: Coal beds; Salt

Caverns
• CO2 adsorption in Zeolites
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Carbon Dioxide Storage: Fault Reactivation
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Open Topic: Complex Fault with Multiple Zones

Window of Opportunity for Cooperation
Implementation in GEOS:
• i) Dependency of Fault Transmissibilities on the Stress State
• ii) Reduced Flow Model with Multiple Zones
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Hydrogen Storage and Withdrawal: Cyclic Loading: Hysteresis
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Cyclic Loading Damage Fatigue
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II: Main Achievements

Tools
Two Computational Tools Delivered to Petrobras

I): Fracture Geomechanics: Buzios Reservoir
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Collaboration With Total Energies

Proposed Topics

Incorporate Geomechanical Effects in Embedded Discrete Fractured Model (EDFM)
Include Faults with Multiple Zones
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Simplifed Fault zone

GEOS:

••
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II: Incorporate Fault Architecture
A fault is more than a two-dimensional slip plane

• Fault Mechanical and Petrophysycal Properties depending on the local fault
characteristics

• Core, Inner and Outer Damage Zones, Shale Gouge Ration, Fracture Density etc...CoMoPore Computational Modeling of Porous Materials December 21, 2023 12 15



Problems Governed by Mixed-Dimensional PDE’s

Main Feature: Jump in the Normal Flux as a Source
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Featured Papers (2023)
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Featured Paper on CO2 Storage

Collaboration with LEMTA in France
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