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Abstract

This study explores the feasibility of CO2 storage in depleted chalk fields in the North Sea, identifying key barriers and enablers. Integrating
findings from multiple studies, it provides a comprehensive understanding of the multiphysics challenges associated with CO2 injection and
storage. A multi-disciplinary approach, including large-scale THMC simulations, is employed to assess reservoir performance, deformation,
induced seismicity, and storage potential. Caprock integrity is evaluated through various simulations to understand the impact of cold CO2
injection and the long-term implications of impure CO2 storage. The results reveal that chemical reactions play a crucial role in the long-term
storage of CO2, with little adverse effects on injectivity or reservoir integrity. Induced deformation during CO2 injection in chalk is
monitorable, offering valuable signals for verifying conformance. Induced seismicity remains a critical concern, with THM modeling providing
a reliable tool for designing a safe operational window. Legacy wells pose the primary barrier to CO2 storage in many depleted reservoirs.
However, the reactive nature of subsurface materials can act as enablers. The risk of acid-induced seal degradation is minimal, and the process
of long-term mineralization is expected to reduce the risk of leakage, facilitating permanent CO2 storage. Additionally, the deformability of
chalk formations supports effective monitoring and verification.



