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Abstract: Commercial nuclear power reactors 
provide numerous opportunities for the use of 
modeling and simulation to improve the 
understanding of the physical phenomena 
involved. This improved understanding can be 
used to develop designs with improved safety and 
provide improved confidence in assessments of 
the safety of existing reactors under long-term 
operation. The open-source MOOSE simulation 
environment is being developed at Idaho National 
Laboratory to provide the basis for multiphysics 
simulation codes tailored to address specific 
issues in nuclear reactor simulation. This talk 
provides an overview of MOOSE, as well as 
detailed discussions of two of the application 
codes developed based on this framework: BISON 
and Grizzly. BISON is a code for modeling the 
thermo-mechanical behavior of nuclear fuel. 
Specifically, the use of BISON to model pellet-
cladding interaction and fracture in ceramic 
nuclear fuel will be highlighted. Grizzly is a code 
for modeling age-related degradation of nuclear 
power plant components, and for modeling the 
ability of those components to safely perform in 
such conditions. This talk will also discuss the 
development of capabilities in Grizzly to model the 
degradation of reactor pressure vessels and 
concrete structures under exposure to normal 
operating environments. 
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