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Motivation for Reviewing DataMotivation for Reviewing Data
Internal Review of SNM Inventory of Record.Internal Review of SNM Inventory of Record.

Complete QA validation of all data used in safetyComplete QA validation of all data used in safety--related related 
or regulatory reporting applications.or regulatory reporting applications.
““Complete and accurate.Complete and accurate.””
Multiple database transitions over history of sites.Multiple database transitions over history of sites.
Multiple methodology transitions over history of sites.Multiple methodology transitions over history of sites.

Draft ANSI N15.8Draft ANSI N15.8
““Refinement of the element and isotopic Refinement of the element and isotopic 
computationscomputations……should be considered as new should be considered as new 
technologies evolve.technologies evolve.””
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Current Isotopic MethodologyCurrent Isotopic Methodology
Depends on what site one is talking about.Depends on what site one is talking about.

Oconee (B&W 15x15 PWR)Oconee (B&W 15x15 PWR)
BatchBatch--average CASMOaverage CASMO--3 (2D transport code) model.3 (2D transport code) model.
Calculates [Calculates [sub]batchsub]batch--average isotopic number densities average isotopic number densities 
over range of burnups.over range of burnups.
Interpolate on assembly burnup.Interpolate on assembly burnup.

McGuire and Catawba (Westinghouse 17x17 McGuire and Catawba (Westinghouse 17x17 PWRsPWRs))
DukeDuke--internal utility codes (ISOTAB/BURN).internal utility codes (ISOTAB/BURN).
Calculates multiCalculates multi--variable dependent isotopics per variable dependent isotopics per kgUkgU..
Interpolates on enrichment and assembly burnup.Interpolates on enrichment and assembly burnup.
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Isotopic Validation MethodologyIsotopic Validation Methodology
Variant of Variant of ““Oconee method.Oconee method.””

CASMOCASMO--3 core depletions.3 core depletions.
Average core conditions.Average core conditions.
RCS boron concentration important factor.RCS boron concentration important factor.

Significant impact on U consumption/Significant impact on U consumption/PuPu production.production.
At low BU, model with higher BOC concentration, then At low BU, model with higher BOC concentration, then 
transition to cycle average concentration.transition to cycle average concentration.

Average BP enrichment and pull ~20 GWd/MTU.Average BP enrichment and pull ~20 GWd/MTU.
Also impacts U/Also impacts U/PuPu characteristics.characteristics.

Calculate for range of assembly average enrichments for Calculate for range of assembly average enrichments for 
each fuel assembly design (2.00, 2.50, each fuel assembly design (2.00, 2.50, …… , 5.00)., 5.00).
Calculate over large, discrete range of burnups.Calculate over large, discrete range of burnups.
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Validation Methodology (contValidation Methodology (cont’’d)d)

Selection of fuel characteristics.Selection of fuel characteristics.
Six different fuel designs used at McGuire/Catawba, no fewer thaSix different fuel designs used at McGuire/Catawba, no fewer than n 
fifteen distinct designs at Oconee.fifteen distinct designs at Oconee.
Must consolidate in order to make validation of entire SNM Must consolidate in order to make validation of entire SNM 
inventory feasible.inventory feasible.
Consider Consider ““neutronicneutronic similaritiessimilarities”” of varying fuel designs.of varying fuel designs.

Ex: Westinghouse Ex: Westinghouse ““STDSTD”” fuel essentially identical to fuel essentially identical to ““RFA.RFA.””
Selection of Selection of ““intermediateintermediate”” B&W fuel designs at Oconee to bound B&W fuel designs at Oconee to bound 
entire inventory.entire inventory.

For McGuire/Catawba, collapse six to four.For McGuire/Catawba, collapse six to four.
For Oconee, collapse over fifteen to one.For Oconee, collapse over fifteen to one.

Interpolate calculated number densities as a function of Interpolate calculated number densities as a function of 
enrichment and burnup.enrichment and burnup.
Derive calculated isotopics based on interpolated Derive calculated isotopics based on interpolated 
number densities.number densities.
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Validation Methodology (contValidation Methodology (cont’’d)d)

Validation of final (discharge) assembly burnups.Validation of final (discharge) assembly burnups.
All methods for calculating All methods for calculating isotopicsisotopics dependent dependent 
upon burnup of assembly.upon burnup of assembly.
If the burnup is wrong, the If the burnup is wrong, the isotopicsisotopics are wrong.are wrong.

Compare Compare ““measuredmeasured”” burnups in SNM database burnups in SNM database 
to predicted values in core design calculations.to predicted values in core design calculations.
Identify any discrepancies, replace burnups, and Identify any discrepancies, replace burnups, and 
correct correct isotopicsisotopics accordingly.accordingly.
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Validation Methodology (contValidation Methodology (cont’’d)d)
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Validation Methodology (contValidation Methodology (cont’’d)d)
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Validation Acceptance CriteriaValidation Acceptance Criteria
Comparison of calculated estimates to Comparison of calculated estimates to ““actualactual””
isotopics in inventory of record.isotopics in inventory of record.
Two acceptance criteria:Two acceptance criteria:

StatisticallyStatistically--normal distribution of deviation (bell curve) for normal distribution of deviation (bell curve) for 
entire sample of given fuel design.entire sample of given fuel design.
Absolute percentage difference of no more than 10% for Absolute percentage difference of no more than 10% for 
individual assemblies.individual assemblies.

Some assemblies Some assemblies ““on the lineon the line”” can be statistically can be statistically 
excluded if 95/95 integrity of data set is preserved.excluded if 95/95 integrity of data set is preserved.
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Validation Results (Oconee)Validation Results (Oconee)

Percent Deviation vs. Burnup - U235, Oconee
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Validation Results (Oconee)Validation Results (Oconee)

Distribution of Deviation - U235, Oconee
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Validation Results (WValidation Results (W--OFA)OFA)

Percent Deviation vs. Assembly Burnup - PUTOT, W-OFA
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Validation Results SummaryValidation Results Summary
In total, eight In total, eight ““groupsgroups”” of assemblies were identified as of assemblies were identified as 
having discrepant isotopic data.having discrepant isotopic data.

Four of the eight groups date to the 70Four of the eight groups date to the 70’’s and early 80s and early 80’’s.s.
One group consists of lead test assemblies.One group consists of lead test assemblies.
Two consist of an oddball mix of blanketed and nonTwo consist of an oddball mix of blanketed and non--
blanketed fuel.blanketed fuel.
One consists of a small set of assemblies (four) that One consists of a small set of assemblies (four) that 
exclusively exceeded 50 GWd/MTU burnup.exclusively exceeded 50 GWd/MTU burnup.

See any trends?See any trends?
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Ancient and/or offAncient and/or off--normal batches of fuel are normal batches of fuel are 
most susceptible to errant isotopic data.most susceptible to errant isotopic data.

WHAT A SURPRISE!!!!WHAT A SURPRISE!!!!
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Submitting Corrections to NMMSSSubmitting Corrections to NMMSS

Action code Action code ““MM”” (on(on--site gains/losses) Form 741 site gains/losses) Form 741 
submitted to NMMSS.submitted to NMMSS.
Change Type Code 34 Change Type Code 34 ““Receipts Receipts –– MiscellaneousMiscellaneous”” for for 
positive adjustments.positive adjustments.
Change Type Code 54 Change Type Code 54 ““Shipments Shipments –– MiscellaneousMiscellaneous””
for negative adjustments.for negative adjustments.
Concise Note included to explain reason for making Concise Note included to explain reason for making 
adjustments.adjustments.

““RECALCULATION OF ISOTOPIC DATA DURING RECALCULATION OF ISOTOPIC DATA DURING 
QA OF SNM DATABASEQA OF SNM DATABASE””
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DOE/NRC Form 741 for XFVDOE/NRC Form 741 for XFV
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ConclusionConclusion
Performing a full validation of historic SNM isotopics Performing a full validation of historic SNM isotopics 
is feasible using a relatively simple method.is feasible using a relatively simple method.
Multiple fuel assembly designs can be collapsed into a Multiple fuel assembly designs can be collapsed into a 
few few ““similarsimilar”” designs for comparisondesigns for comparison’’s sake.s sake.
Oddball fuel batches (Oddball fuel batches (LTAsLTAs, split batches) and older , split batches) and older 
data are most likely to be wrong.data are most likely to be wrong.
Submitting fixes to NMMSS for stuff like this is Submitting fixes to NMMSS for stuff like this is 
relatively painless and makes you sleep better at night.relatively painless and makes you sleep better at night.
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Questions?Questions?
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