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Nuclear safety demonstration has been long conducted with two separate approaches, being probabilistic and
deterministic. The probabilistic approach attempts to delineate possible developments of relevant initiating events,
identify risk-significant sequences, and quantifies failure probabilities and frequencies; whereas the deterministic
approach assesses consequences of predefined accident scenarios, and evaluates safety margins.
The present work intends to integrate probabilistic and deterministic approaches to consider:

possible configurations of available safety systems;

uncertainties related to physical/modelling parameters;

uncertainties affecting accident dynamic evolutions;

and uncertainty treatment in two loops, while optimizing the computational cost.

Regarding uncertainties, a quantitative approach is proposed to select the most significant ones; and deterministic
sampling methods are discussed to minimize the computational cost.

By taking into account a wide range of uncertainties, this methodology characterizes multiple dimensions of the safety
margin: relevant scenarios, distance between best-estimate load and safety limit, and probabilistic measure of exceeding
safety limit.
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