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PURPOSE AND SUMMARY OF RESULTS:

The objective of this calculation is to establish an isotopic database to represent commercial spent nuclear fuel (CSNF) from
boiling water reactors (BWRs) in criticality analyses performed for the proposed Monitored Geologic Repository at Yucca
Mountain, Nevada. Confirmation of the conservatism with respect to criticality in the isotopic concentration values
represented by this isotopic database is performed as described in Section 3.5.3.1.2 of the Disposal Criticality Analysis
Methodology Topical Report (Reference 7.1).

Section 2 of this report presents two requirements imposed in the Disposal Criticality Analysis Methodology Topical Report
(Reference 7.1, pp. 3-38 and 3-39) to ensure that the isotopic concentrations used for burnup credit are conservative with
respect to criticality. The calculations presented in this calculation demonstrate that the isotopic database presented here
meets these requirements. However, additional confirmation should be performed using additional assemblies that may be
bounding, but are not currently included in the CRC database. Also, it would be advisable to investigate the relative affect of
the bounding model in a waste package, similar to the RCA confirmation calculations. This may be accomplished by
calculating ke values for the each assembly listed in Table 10 in a 44 BWR waste package. All 44 locations in the waste
package could be filled with the same assembly using the best-estimate isotopic concentrations present in the CRC
calculations. The calculations would then be repeated using the isotopic database isotopic concentrations. These “best-
estimate” ke values could be compared to the “Isotopic Database” ke values to determine the level of relative conservatism.

This revision affects references only. Calculation results are not affected in any way by this revision.
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1. PURPOSE

The objective of this calculation is to establish an isotopic database to represent commercial
spent nuclear fuel (CSNF) from boiling water reactors (BWRs) in criticality analyses performed
for the proposed Monitored Geologic Repository at Yucca Mountain, Nevada. Confirmation of
the conservatism with respect to criticality in the isotopic concentration values represented by
this isotopic database is performed as described in Section 3.5.3.1.2 of the Disposal Criticality
Analysis Methodology Topical Report (Reference 7.1). The isotopic database consists of the set
of 14 actinides and 15 fission products presented in Section 3.5.2.1.1 of Reference 7.1 for use in
CSNF burnup credit. This set of 29 isotopes is referred to as the principal isotopes and are
provided in Table 1 of this document. The oxygen isotope from the UO; fuel is also included in
the database but is not included in the 29 principal isotopes.

The isotopic database covers enrichments of 251 ranging from 1.5 to 5.5 weight percent (wt %)
and burnups ranging from approximately zero (.001) to 75 GWd per metric ton of uranium
(MTU). The burnup and fuel enrichment range covered by the isotopic database is presented in
Table 3. The choice of fuel assembly and operating history values that are used in generating the
isotopic database, are provided in Section 5. The tables of isotopic concentrations for the 29
principal isotopes (Table 1) are provided in Sections 6.1 and 6.2. Results of the confirmation of
the conservatism with respect to criticality in the isotopic concentration values are provided in
Section 6.3.

This report is an engineering calculation supporting the burnup credit methodology of YMP
(Reference 7.1) and was performed under Framatome ANP Administrative Procedure 0402-01,
Preparing and Processing FANP Calculations (Reference 7.2) and Framatome Fuel Sector
Quality Management Manual (Reference 7.3).

2. METHOD

The burnup credit methodology for CSNF applications requires the use of isotopic
concentrations that are bounding with respect to criticality. The isotopic concentrations are
calculated using the SAS2H sequence of SCALE 4.4a with the 44-group, ENDF/B-V cross
section library (Reference 7.4) and conservative input values for fuel assembly and operating
history parameters. These concentrations are calculated as a function of initial fuel enrichment
and fuel assembly burnup. The method to confirm the conservatism in the isotopic
concentrations consists of using MCNP 4B2 (Reference 7.5) to calculate effective neutron
multiplication factor (k) values based on measured radiochemical assay (RCA), best-estimate,
and bounding isotopic concentration values. The best-estimate values are from fuel depletion
calculations for the RCA samples that approximate the physical characteristics and depletion
history of the sample based on the best information available.

The following two requirements are imposed in the Disposal Criticality Analysis Methodology
Topical Report (Reference 7.1, pp 3-38 and 3-39) to ensure that the isotopic concentrations used
for burnup credit of CSNF are conservative with respect to criticality.
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1. Were the inputs correctly selected and incorporated into design or analysis? 0 vy | D N/A
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