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Thesis project available

(duration: 8-10 months)

·  Title of the research:
Physics-informed neural network for modeling high burnup structure formation in nuclear fuel 
· Context of the research:
The formation of high burnup structure (HBS) in nuclear fuel deteriorates its behaviour under irradiation and plays a crucial role during accidental scenarios.  In particular, the presence of HBS relates to the fuel fragmentation during loss-of-coolant accidents, which in turns may lead to large radioactive release. Hence, accurately predicting HBS evolution is important for nuclear reactor safety. 

· Objective of the research:
The proposed thesis concerns the development of a physics-informed neural network (PINN) to combine the few available experimental data related to HBS evolution with physics-based models.
· Work Phases:
· Perform a preliminary literature review on PINNs and on methods for model calibration.

· Acquire confidence with the datasets of HBS and with the physics-based models describing its evolution.

· Develop a PINN to predict the HBS evolution leveraging experimental data and physics-based models.

· Test the effectiveness of the developed PINN in comparison with other state-of-the-art methodologies.

· Test the developed PINN in the framework of a scientific software describing the thermo-mechanical behaviour of nuclear fuel.

· Write the final thesis report.

· Required skills:
· Interest in developing innovative algorithms to tackle real problems;
· Good knowledge of Matlab and Python programming.
For further information, please contact:

Prof. Piero Baraldi (piero.baraldi@polimi.it)
Dr. Davide Pizzocri (davide.pizzocri@polimi.it)
Prof. Enrico Zio (enrico.zio@polimi.it)
