Safety of nuclear facilities and systems

SUNSET Software

[SENSITIVITY AND UNCERTAINTY STATISTICAL
EVALUATION TOOL]
Enhancing Nuclear Safety

SUNSET is a generic computer code designed to support dedicated software tools. It provides
a series of mathematical methods to process information collected from risk assessment
studies. Its originality lies in its ability to combine conventional statistical methods with
recent R&D developments in artificial intelligence, operational research and geostatistics.
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SUNSET also provides decision support tools produced by the ELECTRE
method and developed by the Paris Dauphine University. These tools
are used to model multi-criteria aspects of objects.
Lastly, SUNSET is used to analyse spatial data by providing tools for:
- Variograms to identify the spatial structure of data
- Geostatistical interpolations to predict the behaviour of a phenomenon
at locations where it has not been observed and to provide estimation
errors.
A set of SUNSET data comprises a sequence of actions, with each action
corresponding to a functionality chosen by users for their analysis.
Actions are specified by means of a man-machine interface (MMI)
called PelGUIS and developed by IRSN.
This MMI can be used to visualise standard curve traces of SUNSET
results, otherwise external software such as Excel (files.csv) can be used.

Example of SUNSET environmental monitoring results

IRSN/PSN - July 2015 - Réalisation : Galets Bleus Group

Source of uncertainties

SUNSET integrates tools for assessing uncertainties on the results of
studies by providing methods to:
- Represent information: interval modelling, fuzzy number
(generalisation of the notion of intervals), probability distributions,
probability boxes (leading to lower and higher probability), belief
masses (Dempster-Shafer approaches used in R&D), and experimental
designs.
- Propagate information: Monte-Carlo samples of values or intervals.
- Summarise information: conventional statistical tools (density
predictions, tests to check for good fits, regression analysis),
assessment methods (calculation of calibration and informativity
criteria) and data fusion methods (mean, conjunctive and disjunctive
operators).

