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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 JANUARY 17, 2014, MEETING ON NEI 12‐16, 

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

 
On January 17, 2014, staff from the U.S. Nuclear Regulatory Commission (NRC) held the third 
of four planned meetings 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.”  Meeting presentations and attendees can be found in the Agencywide Documents 
Access and Management System (ADAMS) package for the meeting at Accession 
No. ML14021A015. A copy of the notice and agenda can be found in ADAMS Accession 
No. ML14008A009. 
 
In its opening remarks, the NRC staff restated its view from previous meetings that the meetings 
continue to be beneficial in helping to ensure the revision aligned with the NRC focus on this 
issue.  A representative from NEI stated that getting NEI 12-16 revised was very important, 
given the current energy market and the relative importance of the proper management of spent 
fuel pool (SFP) inventory.  Additionally, the representative from NEI stated that this effort goes a 
long way in supporting the development of a consistent, predictable process, which is very 
important given the current industry and NRC focus on the cumulative effects of regulation.   
 
In its introductory presentation, a NEI representative discussed the purpose of the meeting 
which was to: 1) reach resolution on methods to be used in SFP criticality analysis; 2) focus on 
issues with criticality code benchmarking; and 3) identify areas needing additional detail in 
NEI 12-16. 
 
The first technical presentation provided information on proposed sensitivity studies that the 
Electric Power Research Institute (EPRI) will be performing.  The sensitivity studies were 
intended to determine the impact of certain parameters on the SFP criticality analysis.  In the 
presentation, EPRI provided information on the general specifications for the computations.  A 
range of parameters covering areal density, enrichment, and burnup were discussed. 
 
During the presentation, the NRC staff asked if multiple configurations were considered.  The 
industry responded that the analyses were limited to a two-rack design.  It was further noted that 
the analyses were not doing a checkerboard configuration.  The industry indicated it would be 
willing to consider a broader range but that the analysis could not cover all configurations.  The 
industry indicated it was looking at configurations that were the most limiting.  
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Expanding the cases, though, to include configurations that were unrealistic just to expand the 
range would not be useful.  Ultimately the industry agreed to add some cases with additional 
water such as the checkerboard configuration. 
 
In the portion of the presentation on geometric modeling, the discussions dealt with how a finite 
model could represent an infinite array.  This topic centered on in a larger model how do you 
address the number of rows you need to get the same results of a single cell with the 
appropriate boundary conditions.  The geometric modeling started with an empty rack and then 
added cells to see when you reach the equivalent of an infinite array.  In closing the 
presentation, it was stated that the EPRI report documenting the sensitivity analysis was not 
expected to be endorsed.  Rather it would be a reference in NEI 12-16 and the NRC staff could 
treat it similar to a licensing audit calculation. 
 
One question asked by the NRC staff was why a new, concrete fuel vault was not considered in 
the analysis.  In response the industry agreed that the guidance document would acknowledge 
the importance of concrete composition in new fuel vaults, but as discussed at the previous, 
October 31, 2013, meeting, EPRI would not be doing sensitivity studies on the new fuel vault 
concrete composition. 
 
Next, a presentation on benchmarking and validation of the Monte Carlo code was made.  In 
starting the presentation, the industry indicated it believed that it was close to getting NRC staff 
agreement on the benchmarking and validation.  In the presentation the industry discussed how 
the five steps from NUREG/CR-6698 were being followed.  Next, the range of parameters to be 
validated was covered.  They included: 1) isotopic content, 2) spectrum, and 3) geometry.  Also 
covered was the use of experiment data for benchmarking.  
 
A concern raised by the NRC staff on experimental data was the possibility of having too much 
data. The NRC staff noted that an excessive amount of data could hide trends.  NEI noted that 
because some data could be viewed as an outlier and not hiding trends, why would you not 
include it in the population.  The NRC staff stated that, although the general rule is more data is 
better, if some data is only marginally applicable, using it could appear to be just pumping the 
data.  The consensus was there was a difference of opinion on what is appropriate. 
 
Alternate code validation was the third technical presentation. This was followed by a 
presentation on Abnormal/Accident Conditions. During the presentation, the NRC staff raised 
the point that licensees should recognize that the potential for dropped or misplaced fuel 
assemblies can happen in new fuel vaults.  Some licensees use checkerboard configuration so 
you can have misplaced fuel.  However, industry responded that the new fuel vault analysis is 
already an accident condition with pure water or optimum moderation, therefore a misplaced 
assembly would be a second independent accident.  In regards to misloaded fuel assemblies in 
the spent fuel pool, it was agreed that more administrative controls can help reduce misplaced 
fuel.  One example offered was to take credit for blocking devices. 
 
The final presentation was “BWR Criticality Primer.” 
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With the completion of the presentations, a list of action items were identified and agreed upon.  
 
Action Items 
 

- EPRI sensitivity analysis – look at different storage configurations to evaluate sensitivity 
to fuel/moderator ratio and other factors (e.g., is just one storage configuration 
sufficient). 

- EPRI sensitivity analysis – look at whether including a fully loaded rack and replacing 
with a multiple fresh fuel assemblies to determine the minimum critical volume is 
necessary. 

- EPRI sensitivity analysis – look at eccentrically positioned fuel surrounded by centrically 
located fuel. 

- EPRI sensitivity analysis – look at the sensitivity of the spent fuel pool analysis to 
different standard concrete compositions. 

- Eccentric positioning – add a bias vs. uncertainty discussion to the next meeting agenda. 
- New fuel vault concrete – put a statement in the guidance recognizing its importance 

and clarifying that it is not addressed by this guidance. 
- Critical experiments – address the question of how relevant experiments/too many 

experiments could have the potential for masking of trends.  Also address question of 
floating vs. fixed zero point. 

- Critical experiments – add a discussion to the guidance document about addressing 
subsets of the benchmark experiments to ensure that the trends are appropriately 
addressed. 

- Moderator temperature – include something addressing moderator temperature in the 
guidance for racks that have a positive moderator temperature coefficient. 

- Normality – add a discussion in the guidance addressing the statistical appropriateness 
of using the normality histogram. 

- Mix-Oxide Fuel (MOX) Critical experiments – include a discussion in the guidance that 
MOX criticals should be included in the plutonium validation. 

- Alternate code validation – provide more details in the guidance and include an 
agendum for next meeting. 

- Multiple fuel misloads – develop “5 part harmony” approach and put it on the agenda for 
next meeting.  The approach should address 1) more robust admin controls, 2) event 
tree analysis, 3) scenarios to be addressed in analysis, 4) post maintenance verification 
and 5) blocking devices.
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