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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, Project Manager  /RA/ 
  Licensing Processes Branch 
  Division of Policy and Rulemaking 
  Office of Nuclear Reactor Regulation 
 
SUBJECT:  SUMMARY OF SEPTEMBER 24, 2013, MEETING ON NEI 12‐16, 

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

 
 
On September 24, 2013, staff from the U.S. Nuclear Regulatory Commission (NRC) met with 
representatives from the Nuclear Energy Institute (NEI) and industry in the first of a series of 
meetings.  The purpose of the meeting was to discuss 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 Accession No. ML13262A136.  A copy of the notice 
and agenda can be found in ADAMS Accession No. ML13254A332. 
 
In its opening remarks, the NRC staff stated that it wanted to get the guidance revision done.  It 
noted that there were three types of fuel that needed to be analyzed in spent-fuel pool (SFP) 
calculations.  These are:  1) old or legacy fuel; 2) fuel that represents what the licensee is 
currently using; and 3) future fuel designs the licensee has an intention to use.  
 
The NEI representatives provided background on the history and scope of NEI 12-16.  They 
stated the purpose of the meeting was to:  1) reach resolution on the methods to be used in 
SFP criticality analysis; 2) focus on the modeling of the fuel assembly; and 3) identify areas 
needing additional description, justification, or explanation in NEI 12‐16.  The NEI 
representatives also discussed the path forward and future interactions as part of its opening 
remarks. 
 
The first meeting item discussed was the design basis fuel assembly (DBFA).  In the 
presentation, the NEI representatives covered the different types of fuel assemblies for 
pressurized water reactors (PWRs) and boiling water reactors (BWRs) and the use of a DBFA 
to model each of the different reactor fuel types, PWR and BWR.   
 
During the presentation, a concern was voiced that incorporating a DBFA for each reactor type 
could increase the size of the guidance document.  The NRC staff responded that the document 
size should not limit what needs to be in the guidance. 
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Overall, the NRC staff agreed with the industry that the guidance document needs to be 
complete in its content.  It was also agreed that the series of meetings on SFP criticality would 
provide a list of topics that would be considered for inclusion in the guidance.  
 
The general consensus was that including guidance for the current fuel designs would not 
unreasonably increase the size of the document.  However, if other designs such as mixed 
oxide fuel (MOX) were included, the scope of the list of topics for the guidance could change. 
 
It was noted by the NRC staff that this series of meetings was important in obtaining NRC 
feedback on what would be included in the guidance.  Because of that, the industry committed 
to provide options for the DBFA as part of its work in revising the guidance.  The industry 
committed to provide this to the NRC so that a dialogue could be undertaken.  The NRC staff 
noted that an early submission of this information would be beneficial and help determine if a 
meeting was needed. 
 
The second topic discussed at the meeting was fuel assembly manufacturing (FAM) tolerance. 
The scope of the presentation covered FAM approaches, parameters, parameters not currently 
in NEI 12-16, and the significance of tolerance parameters.  It was noted by the industry 
presenter that there are a number of tolerances addressed in NEI 12-16 but this presentation 
was solely focused on FAM tolerances.  Covered in the presentation was a discussion of what is 
currently in the guidance, the approach to revising the guidance, and how the topics for FAM 
tolerance will be treated in the revised guidance. 
 
During this presentation, a question arose about the numerical value/threshold at which a FAM 
tolerance can be neglected.  It was agreed this would be dependent upon the value of the total 
uncertainties. As an action item, the industry committed to determine a numerical 
value/threshold at which a FAM tolerance can be neglected. 
  
Two additional areas in the FAM tolerance where more work was needed was in determining an 
acceptable amount of soluble boron that is necessary to reserve and determining the reactivity 
effect of grids under borated conditions.  To assess these two areas, it was agreed that the 
Electric Power Research Institute (EPRI) would conduct sensitivity analyses to assess the effect 
of FAM tolerances in the borated cases. 
 
Next was a presentation on determining the appropriate depletion parameters in SFP criticality 
analysis.  The presentation discussed reactivity effects in the depletion model.  Specific topics 
covered the current model and provided details on power assumption, moderator density and 
temperature, fuel temperature, soluble boron, specific power, operating history, integral/discrete 
absorbers and inserts, and rodded operation.  
 
An issue raised during this presentation was why Gadolinium and Erbium where not included in 
the guidance.  The NRC staff indicated that if these were not included the guidance needed to 
provide a reason for exclusion.  It was agreed that additional work was needed to address this 
topic.  The NEI representatives committed to providing the assumptions necessary for 
neglecting integral absorbers in a SFP criticality analysis. 
 
An area needing additional work was identified as the effect of in-core detectors on reactivity.  It 
was agreed that EPRI would conduct the investigation.  The presentation ended with the 



A. Mendiola  - 3 - 
 
industry citing the fact that the depletion portion of the guidance was small in the current 
guidance but that it would grow in the revision. 
 
Continuing with the topic of depletion, the succeeding presentation covered changes to the fuel 
assembly from depletion.  Areas of the presentation dealt with fuel rod analysis, depletion, 
individual parameter results, and holistic results.  The presentation conclusions were that the 
impacts to individual or overall fuel geometry could be positive or negative but in either case 
they were small.  Therefore, ignoring the impact of fuel geometry changes with depletion, as is 
currently the case, was appropriate. 
 
During this presentation, the NRC staff committed to evaluate previous fuel assembly change 
analyses to determine if positive results seen were based on individual parameters or included 
synergistic effects. 
 
The final presentation was on axial burnup distribution (ABD).  It discussed the impact of ABD 
on reactivity, considerations in determining ABD, variations of ABD with burnup, the inclusions 
of blankets in ABD, and nodilization used in the analysis of ABD.  As part of this discussion the 
industry presented three options for determining ABD. These were the use of:  1) generic 
profiles from NUREG/CR‐6801,” Recommendations for Addressing Axial Burnup in PWR 
Burnup Credit Analyses”; 2) plant-specific profiles to create a bounding profile(s); and 3) the 
most reactive plant-specific profile(s). The industry committed to provide a more detailed 
write-up on the three options and how to verify the ABD. 
 
Action Items 
 

- Industry will develop and provide a write-up on the options for the DBFA. 
- Industry will determine a numerical value/threshold at which a tolerance can be 

neglected.   
- EPRI will conduct a sensitivity analysis on the effect of the tolerances in the borated 

cases.  
- EPRI will investigate the reactivity effect of in-core detectors.   
- NRC will evaluate previous fuel assembly change analyses to determine if positive 

results seen were based on individual parameters or included synergistic effects. 
- Industry will provide a more detailed write-up on three options for determining ABD.
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