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The foundation of the nuclear industry lies in the defense-in-depth philosophy and the use of safety margins as key

strategies for addressing design and operational uncertainties. In line with the guidelines of the IAEA SSG-2, this work

focuses on analyzing the uncertainties associated with an Extended Station Blackout (ESBO) under design extension

conditions using the BEPU methodology.

The availability of reliable tools for performing more accurate safety analyses has promoted the use of advanced best-

estimate codes. The study is applied to a three-loop PWR model using the TRACE thermohydraulic code under an SBO

scenario in which the recovery of the off-site power supply is not considered. Under these conditions, a key element in

maintaining core integrity is the auxiliary feedwater system, particularly a turbopump that must remain operational for a

certain period of time. When the battery that powers this system is depleted, a mobile pump can be activated, extending

the time available to restore off-site power and preserve system integrity.

The BEPU approaches consider that the uncertainties in safety results arise from both the code input data and the

computational model itself. Most of these methodologies, accepted by regulatory authorities, employ Wilks’ methods to

determine the required number of simulations to verify compliance with acceptance criteria at a 95/95 confidence level.

Thus, the Figures of Merit (FoM) values are compared with tolerance limits that ensure safety within the analyses. The

maximum values obtained are further compared with the uncertainty ranges derived from the Linear Error Propagation

Law method. Finally, an importance study is conducted to assess the influence of all included uncertainty parameters on

the selected FoMs.
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