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Neural network accelerated modeling across scales

PyTorch neural networks represent the Gibbs free 
energy of the BCC Fe–Cr phase
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Uncertainty-informed ML-accelerated modeling across 

scales
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Systematic calibration of 
this mechanistic UO2 creep 

model incorporating 
uncertainty and prior 

knowledge

Active learning for 
Bayesian UQ of 

TRISO fuel fission 
product release: 3 

orders of magnitude 
compute reduction



Co-development of software and applications

MOOSE ProbML: Parallelized Probabilistic ML and UQ 
for Energy Applications, Journal of Computational 

Science (2026)

International collaboration to advance 
AI/ML and UQ for fuel performance 

modeling (paper under review)



Incorporating the state-of-the-art in AI for fuel performance

AI integrated FEM and 

model development 
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