
 
 

April 4, 2014 
 
 
 
MEMORANDUM TO: Anthony J. Mendiola, Chief 

Licensing Processes Branch 
Division of Policy and Rulemaking 
Office of Nuclear Reactor Regulation 

 
FROM: Joseph J. Holonich, Senior Project Manager  /RA/ 
 Licensing Processes Branch 
 Division of Policy and Rulemaking 
 Office of Nuclear Reactor Regulation 
 
SUBJECT: SUMMARY OF FEBRUARY 19, 2014, MEETING ON NEI 12‐16, 

“GUIDANCE FOR PERFORMING CRITICALITY ANALYSES OF FUEL 
STORAGE AT LIGHT‐WATER REACTOR POWER PLANTS” 

 
 
On February 19, 2014, staff from the U.S. Nuclear Regulatory Commission (NRC) held the final 
planned meeting with representatives from the Nuclear Energy Institute (NEI) and industry.  The 
purpose of the meeting was to continue discussing revisions to NEI 12‐16, “Guidance for 
Performing Criticality Analyses of Fuel Storage at Light‐Water Reactor Power Plants.”  The 
meeting presentations and attendees can be found in the Agencywide Documents Access and 
Management System (ADAMS) package for the meeting (ADAMS Accession 
No. ML14022A283).  A copy of the notice and agenda can be found in ADAMS Accession 
No. ML14022A284. 
 
In its opening remarks, the NRC staff noted that this was the fourth, and final, meeting on 
NEI-12-16.  Although there would be future meetings, they would deal with the information in the 
guidance and not the revision to the guidance.  The NEI representatives echoed the NRC staff 
that the NEI expectation was that this was the last meeting on revising NEI 12-16.  After this 
meeting, NEI will be submitting the NEI-12-16 revision.  The NEI representatives stated that, like 
the NRC staff, it expected future meetings on particular details of the guidance.  Both the NRC 
staff and the NEI representatives agreed this meeting would help determine if the guidance was 
ready for submission and this was the final meeting.   
 
The initial presentation was an NRC staff presentation on historical data.  The presentation 
covered the historical data, fuel and rack tolerances, burnup uncertainties, and biases.  During 
the presentation, the NRC staff was asked about guide-tube uncertainties.  The NRC staff noted 
that in the work to date, the guide-tube uncertainties it had seen were not large but that more 
work needed to be done.   
 
After the presentation was complete, NEI noted that the work done by NRC was similar to work 
being done by NEI.  The NRC staff asked the NEI representatives if its work would be done 
before the NRC was asked to endorse NEI 12-16.  The NEI representatives responded that the 
work would be complete before the March 2014 submission of the NEI 12-16 revision.  
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A second set of questions asked on the NRC staff presentation dealt with how the data 
evaluation fit with the assumptions used in the Monte-Carlo modeling.  The NRC staff noted that 
it had not yet started to filter the data and all the information that was included in the evaluation. 
Further, the NRC staff noted that only 15 applications had been evaluated so more work was to 
be done.  
 
In addition, the NEI representatives said that the NRC staff had a way to look for outliers.  The 
NEI representatives asked if NRC could publish its work so applicants could use the information 
to make better-quality applications.  The NRC staff committed to publish its work when it was 
ready for dissemination.  The NEI representatives indicated that having the NRC staff 
information would help provide insights into how the NRC staff shapes its reviews. 
 
The initial NEI presentation was an overview of the Electric Power Research Institute (EPRI) 
depletion benchmark using flux map data.  The objective of the work was to establish 
approaches that could increase licensee flexibility.  The presentation covered the 
Massachusetts Institute of Technology (MIT) Benchmark Evaluation and Validation Reactor 
Simulations (BEAVRS) work.    
 
The NRC staff asked what were the boundary conditions of the work.  The response was that 
the work was valid for 1.6 percent enrichment but 2.4 to 2.6 percent would be the lowest 
enrichment you would see.  Overall the limitations were a 17X17 fuel bundle with 3.4 to 
4.9 percent enrichment.  Further it was mentioned that although the difference between a 15X15 
or 17X17 bundle was small, the industry did not have the data to support any other bundle 
besides 17X17.  It was also noted that for the work that was done, the industry tried to be 
conservative but not everything that should have been done was done. 
 
The next industry presentation was on using flux map data to determine fuel burnup reactivity 
uncertainties.  The conclusions discussed were:  1) EPRI experimental benchmarks have been 
created that are independent of analysis codes; 2) the total uncertainty of reactivity decrements 
is <0.65 percent delta-k (criticality); and 3) the EPRI benchmark can be used to determine 
biases and uncertainty of specific analysis tools. 
 
A discussion on the EPRI depletion model was the following presentation.  Topics covered were 
bias and uncertainty, example application, comparison to other methods, and advantages.  The 
NRC staff noted that it would be beneficial to put something in the NEI 12-16 revision.  In 
response, the industry noted that it believes this work supports (with a technical basis) the 
5 percent uncertainty that has been historically used.  It agreed to put this information and that 
utilities would use the information if it was in the guidance. 
 
The topic on isotopic and worth benchmarking was the next.  The discussion covered 
NUREG/CR-7109, “An Approach for Validating Actinide and Fission Product Burnup Credit 
Criticality Safety Analyses—Criticality (keff) Predictions,” and NUREG/CR-7108, “An Approach 
for Validating Actinide and Fission Product Burnup Credit Criticality Safety Analyses—Isotopic 
Composition Predictions.”  
 
As part of the presentation it was stated that NUREG/CR-7109 was applied to all codes that 
used the evaluated nuclear data file (ENDF)-B/V through ENDF-B/VII.  A question was asked 
about what happens when ENDF-B/VIII comes outs.  The answer was that if ENDF-B/VIII was 
used it would have to be justified. 
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A presentation of used fuel criticality validation for boiling water reactors (BWRs) was presented 
next.  Covered in the presentation was the availability of cold-core criticality data, the 
applicability of the data, and the methods for using bias and uncertainty.  As part of the open 
discussion during the presentation, it was stated that there was good agreement as to why the 
historical uncertainty of 5 percent applies to BWR. 
 
Burnup uncertainty calculation, size, and application were covered in the next presentation.  The 
conclusions made were that burnup uncertainty should be accounted for by including a 
separately assessed uncertainty or as an alternative, discharge burnups can be directly 
modified to account for the burnup uncertainty. 
 
The NEI representatives then made three presentations on content of technical specifications 
(TS), multiple misloaded assemblies (which was a follow-up item from the previous meeting), 
and eccentric positioning uncertainty.  The topics in the TS discussion covered plant systems, 
design features, and future TS changes.  A question was asked if the proposal to include Pool 
Operating Limits Report (PORL) which would place detailed loading patterns in the TS would be 
in NEI 12-16.  The NEI representatives responded that it would entertain such a TS but did not 
want to include this in the guidance.  The industry would be looking to pursue the POLR 
approach after NRC had endorsed NEI 12-16.  
 
The multiple misload presentation covered five areas dealing with: 1) administrative controls, 
2) event tree analysis, 3) post-movement verification; 4) blocking devices, and 5) multiple 
misload scenarios.   
 
The last agendum was the topic of eccentric positioning uncertainty.  Topics covered here dealt 
with bias versus uncertainty; why eccentric positioning is an uncertainty, comparison to other 
biases/uncertainties, precedence of eccentricity as an uncertainty, how to determine the effects, 
and preliminary results. 
 
During the presentations a list of action items were identified and agreed upon.  
 
Action Items 
 

- The NRC staff will publish its work on historical data analysis when it is ready for 
dissemination.  

- Include the information on the application of the EPRI depletion method in the NEI 12-16 
revision. 
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