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_Context [

Nuclear Power Plant Life Extension

1 Previous research thesis on the subject:

(] Reactor Pressure Vessel (RPV) ageing is critical due to 3 key factors: * Uncertainty quantification of the fast flux for a PWR vessel - L. Clouvel (CEA)

. Essential role in preventing radioactive leakage * Estimation of the neutron fluence seen by RPV - R. Vuiart (IRSN)
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Evaluate fluence uncertainty for PWR vessel
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Uncertainty in
response (A¢ppy)

‘ Initial fuel Modified fuel Addition of
management management absorption rods

Averaged cross section (b)

d Why is fluence critical for nuclear
reactor life extension? Fluence
determines  operational limits;
managing flux can mitigate fluence

| | | | accumulation, delaying the limit and

20 20 p 20 extending RPV life.
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I Sandwich Formula: A first-order approach that combines
sensitivity coefficients and covariance matrices

_l Sampling Method: Applies varied inputs within their

uncertainty ranges to simulate a spectrum of possible responses
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simulation results by
incorporating actual
experiment data, ensuring
closer alignment with reality

 Isn’'t the fluence already known? Fluence is calculated, not measured. Safety
assessments do not consider fluence uncertainty, and calculated uncertainties
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lack validation from experimental data
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J Where can we obtain experimental
data for validation? Given that the
PSI data is not shared by EDFE
benchmark experiments like | ASPIS
serve as alternative sources for
validating our results through data
assimilation.
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Experiment
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