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As nuclear fleets expand globally, optimizing the back-end fuel cycle is critical for long-
term operational sustainability. Globally, nuclear operators and regulatory bodies face a
complex problem governed by finite wet storage capacities and the structural timelines
required for the implementation of Deep Geological Repositories (DGR). This technical
equilibrium is further compounded by current geopolitical shifts within the nuclear fuel
market, which necessitate a strategic restructuring of industrial supply chains and an
accelerated diversification of back-end risks to guarantee national energy sovereignty.

While dry storage serves as a reliable operational buffer, long-term technical
assessments highlight constraints, including the thermal evolution of fuel assemblies,
structural degradation mechanisms of containment materials over multi-decade
timelines, and the requirement for continuous, capital-intensive monitoring. Deep
Geological Repositories (DGR) disposal is widely recognized and established as the
reference long-term pathway for Intermediate & High-Level Waste (ILW & HLW)
elimination. However, as illustrated by leading projects in Finland, Sweden or France, the
implementation of DGR remains complex, capital-intensive, subject to delays and some
financial uncertainties.

By enabling the separation of valuable materials (Uranium and Plutonium) and the safe
and long term conditioning of waste, reprocessing significantly reduces both the volume
by a factor of 5 and the radiotoxicity of ultimate waste by a factor of 10. This directly
alleviates and delays constraints on national strategies planning for “short-term” storage
systems and DGRs.

Reprocessing also contributes to the desaturation of spent fuel pools in the short to
medium term, providing operators with additional time to align infrastructure
development with actual needs.

From a financial perspective, it allows for an optimization of the CAPEX timing. By
smoothing capital expenditures over time and leveraging the dynamics of dedicated
provision funds, countries can strengthen their capacity to finance future DGR projects
under more favorable conditions while reducing the risks of SNF management, replaced
by optimized waste forms. Such “reprocessed waste forms” (i.e., vitrified and compacted
waste canisters) benefit from well-characterized thermal and radiotoxic behavior,
preventing any scattering of fission waste into the environment and offering a high level of
predictability for long-term management.



In a context where uncertainty is becoming the main driver of risk in spent fuel
management, the ability to introduce flexibility and improve predictability is essential.

Reprocessing should not be seen as an alternative to geological disposal, but as a
complementary and enabling solution.

Furthermore, a comprehensive evaluation of material accessibility underlines the
strategic value of recycling uranium and plutonium. While immediate domestic recycling
infrastructure may vary across different national programs, the technical capability to
supply Mixed Oxide (MOX) and Reprocessed Uranium (ERU) fuels represents a proven
vector for long-term resource circularity and strategic fuel diversification.

By establishing early technical cooperation focused on fuel data and waste package
integration, nuclear stakeholders can transition from a reactive storage posture toward
safer, diversified and more resilient fuel cycle management.



