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1. MOTIVATION 4. UNCERTAINTY AND SENSITIVITY ANALYSIS

B A Station Blackout (SBO) event can lead to severe accident if electrical power is not restored ® An Uncertainty and Sensitivity Analysis (U&SA) was conducted using the KIT in-house KATUSA
within the coping time. tool [3]. Flow chart of the tool for uncertainty analysis is given below:

B Conventional Zr-based alloys cladding has limitations under severe accident (SA) conditions,
specifically rapid oxidation and massive hydrogen release.

B This study uses the ASTEC code to assess the potential of Advanced Technology Fuels (ATF)
concepts. Particularly, FeCrAl cladding, to mitigate or limit the accident progression.
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B The analysis quantified the impact of uncertain inputs on Figures of Merit, specifically the cumulative

2. ASTEC MODEL AND ATF IMPLEME TION hydrogfen mass and total activity in containment.

® Two primary parameters were evaluated: an absolute temperature shift (T, between -50 and +50)
and a kinetic multiplier (A,s, between 0.85 and 1.15).
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Fe-oxide, 6-alumina and a-alumina [2]
In an unmitigated SBO scenario, a generic BWR-4 Mark-I experiences rapid core degradation when
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3. BEST ESTIMATE CASE RESULTS utilizing standard Zircaloy cladding.
a

The implementation of FeCrAl ATF concepts successfully delays the accident progression and
massively decreases hydrogen generation.

While oxidation kinetics strongly drive the accident progression, dedicated model for FeCrAl are still
required to assess late-phase phenomena.

® Simulations indicate that substituting Zircaloy with FeCrAl significantly delays cladding failure and
temperature escalation.

B FeCrAl cladding demonstrates a strong reduction in oxidation rates, leading to a significant decrease
in total hydrogen production, in particular before the cladding failure.
B After extensive cladding failure and core degradation, the late-phase models still rely on Zr-based ACKNOWLEDGEMENTS
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