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design codes, produce burnup values that are generally within approximately 2 of the burnup values predicted
by design codes, whereas the out-of-core measurement systems produce average assembly burnup results that
are within the expected fork detector accuracy range of 2. 2 - 5 of true burnup. However, there were some fork
detector examinations with maximum assembly deviations as high as 9. 1 . Regardless, these examination
programs demonstrated that out-of-core measurements could identify substantially underburned fuel
assemblies and hence could be used to prevent them from being accidentally loaded into spent fuel transport
casks. Careful calibration against an assembly of known burnup, known cooling time, and identical geometry is
required to achieve the reported accuracies with the fork detector used in the U. S. studies. Thus, in practice,
these out-of-core measurements are dependent on and calibrated against reactor burnup records.
Consequently, the burnup values inferred from these measurements tend to have a higher uncertainty than
reactor record assembly burnup values determined using in-core measurements. Fuel assembly axial-burnup
profiles have a significant impact on reactivity and are therefore an important component in determining
average assembly burnup. For the fork detector examination programs evaluated in this report, personnel used
measurements at the assembly centerline ( midplane ) and assumed that the axial profile of the reference
assembly could be used to estimate the assembly average burnup ( i. e. , it was assumed that the axial profiles
were the same for the reference and measured assemblies ). This approach could give erroneous burnup
measurement results for assemblies...
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