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Uncertainty quantification of reactor analysis method at design extension
condition: A new estimation method based on covariance between input and

prediction error
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A new evaluation method for prediction error of neutronics simulations
under severe accident conditions of a nuclear reactor has been developed. The present method
utilizes the Kriging method, which is used in the field of geostatstics, and the principal component

analysis. Calculation error of simulation is evaluated by learning the correlation between the
parameters used in the simulation and the calculation errors.

The present method is applied to predict the error of effective multiplication factor of LWR fuel
assemblies for various conditions including from normal operation to severe accident conditions. The
difference of multiplication factors obtailned by the deterministic and the continuous energy
Monte-Carlo methods is considered as the calculation error. The results indicate that the present
method accurately estimates the calculation error for wide range of reactor conditions.
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Input Parameters Max. Min.
Fuel radius[cm] 0.4500 0.3000
Pin pitch [cm] 1.5000 1.2000
Temperature of Fuel [K] 900.0 300.0
Temperature of Moderator [K] 600.0 300.0
Concentration of Boron [ppm] 1100.0 100.0
Enrichment of U-235 [%)] 5.000 2.000
Fuel Density [g/cm?] 10.950 10.000
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