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Benchmark of dynamic methods for Probabilistic Safety Assessment of nuclear power plants
In collaboration with EDF Lab Saclay - France
· Context of the research
EDF is one of the largest producers of electricity from nuclear power in the world. Safety of its nuclear fleet is a top priority of the company. In France, Probabilistic Safety Assessment (PSA) is an obligatory part of the safety demonstration for nuclear installations.

Several steps need to be accomplished within PSA methodology in order to perform the risk quantification. Transient calculations (TH or severe accident) are used within PSA to construct the accidental sequences. These sequences are later used to construct Event Trees/Fault Trees of PSA models. The quality and the realism of the PSA largely depend on the PSA models adopted. Dynamic methods methods) have been developed during the latest 30 years. These methods explicitly bring temporal evolution of the system into the consideration.
· Objective of the research
The goal of the internship is to benchmark several dynamic methods and the related tools (i.e., Statecharts, Petri Nets and Distributed automata) on an industrial case study proposed by EDF. The activity will include:

• familiarization with the PSA methods and the case study;
• for each method, acquaintance acquisition in using the tools to carry out the dynamic PSA(itemisCREATE for statecharts https://www.itemis.com/en/products/create/, Grif for Petri Nets https://satodev.com/nos-produits/grif-simulation/ , EMRALD for distributed automata https://emraldapp.inl.gov/ )
• perform the comparison between the methods.
· Collaborations

The work will be performed in tight collaboration with EDF, with internship duration of 6 months at EDF Lab Paris Saclay in Palaiseau (PERICLES Department)..
For further information, please contact:
Prof. Francesco Di Maio, francesco.dimaio@polimi.it , 02 23996372
Prof. Enrico Zio, enrico.zio@polimi.it , 02 2399 6340
