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Summary
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• Reactivity (k∞ or keff as a function of burnup)
• Simplified versus realistic calculations 
• Pincell
• Assembly
• Impact of nuclear data

• Example of BWR core

• Future: HALEU fuel



2D model for a PWR Fuel pin
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• ??



2D model for a PWR Fuel pin
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• Total uncertainties due to nuclear data



2D model for a PWR Fuel pin
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• Contribution of nuclear data



2D model for a PWR Fuel pin
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• Effect of models, codes and libraries



2D models for PWR or BWR assembly
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• More realistic: assembly cases
PWR UO2

BWR UO2+ Gd



2D models for PWR or BWR assembly
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• More realistic: assembly cases
PWR UO2
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2D models for PWR
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• Simplified versus realistic calculations



2D models for PWR (3 cycles)
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PWR UO2



2D models for PWR (3 cycles)
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PWR UO2

U-235

Pu-239

Minor Act.
+ Fiss. Prod.



2D models for PWR (3 cycles)
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• ??



2D models for PWR (3 cycles)
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• ??



2D models for PWR (3 cycles)
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• ??



2D models for PWR (5 cycles)
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Example on keff for real BWR cycles
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Example on keff for real BWR cycles
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Going towards HALEU fuel
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• HALEU fuel: to be used in SMR, space propulsion, PWR long cycles
• 235U enrichment > 5 %
• Already in test in some PWRs.



Going towards HALEU fuel
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Conclusion
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• For testing nuclear data (and uncertainties):
• Simplified reactivity calculation: ok to get an approximative answer
• Realistic reactivity calculation: can change the keff trend and needs to be done.

• Into the future:
• Check higher enrichments for PWRs
• Different fuel for SMR and space propulsion
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• References

Many thanks


