
Abstract: Sensitivity and uncertainty analysis methods have 
been used extensively in criticality safety and reactor physics 
applications for purposes such as quantifying the impact of 
uncertainty in nuclear data, selecting relevant benchmark ex-
periments, quantifying computational biases, and guiding the 
adjustment of nuclear data.   

Until recently, sensitivity methods have been limited to eigen-
value sensitivity analysis and criticality safety applications.  
This presentation will discuss newly developed Generalized 
Perturbation Theory (GPT) sensitivity methods, which calcu-
late sensitivity coefficients for ratios of reaction rates rather 
than critical eigenvalues, enabling the extension of sensitivity 
and uncertainty analysis to a more diverse set of nuclear engi-
neering applications.    
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This presentation will discuss the continuous-energy, adjoint-weighted sensitivi-
ty analysis methods developed in the TSUNAMI code within the SCALE 6.2 Code 
System, and will describe several sample applications of these methods, includ-
ing a recently completed project to optimize Cf-252 production in Oak Ridge Na-
tional Laboratory’s High Flux Isotope Reactor.  


