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Abstract

High-level radioactive waste (HLW) contains materials with high radioactivity
and toxicity. Deep geological disposal with multi-barrier system is a widely accepted
international approach for final disposal of HLW. Performance and safety assessments
and transport simulations are essential to ensure effective containment and isolation of
these radionuclides, minimizing radiation exposure risks to humans and the
environment. When the host rock is hard (e.g., granite), water flow primarily occurs
through fractures, and radionuclides may also diffuse into the rock matrix. Therefore,
simulations of radionuclide transport in fractured porous media are crucial for safety

assessments.

To model solute transport in fractured porous media, this study employs the
developing NCU_TW-Hybrid_ FEM model, which has been benchmarked against
international case studies and can simulate solute transport in fractured porous media.
This study also intends to validate the model using a natural case, to support
radionuclide transport modeling in fractured porous media. Literature reviews and
preliminary testing are underway. The model aims to enhance accuracy and reduce
uncertainty in radionuclide transport simulations in fractured porous media, thereby
increasing confidence in safety assessments for deep geological disposal and ensuring

the long-term safety and effectiveness of HLW final disposal.

Keywords: HLW final disposal, Radionuclide transport, Fractured porous media,
NCU_TW-Hybrid_FEM.
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