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Mr. Gary Peters, Director
Licensing and Regulatory Affairs
Framatome Inc.
3315 Old Forest Road
Lynchburg, VA  24501
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION REGARDING FRAMATOME

INC.
TOPICAL REPORT ANP-10337P, REVISION 0, SUPPLEMENT 1P, REVISION
0, “DEFORMABLE SPACER GRID ELEMENT” (EPID: L-2018-TOP-0037)

 
Dear Mr. Peters:
 
By letter dated September 21, 2018 (Agencywide Documents Access and Management
System (ADAMS) Accession Number ML18268A141), Framatome, Inc. (Framatome)
submitted for U.S. Nuclear Regulatory Commission (NRC) staff review and approval
Topical Report (TR) ANP-10337, Revision 0, Supplement 1P, Revision 0, “Deformable
Spacer Grid Element.” Upon review of the information provided, the NRC staff has
determined that additional information is needed to complete the review.  On May 13, 2019,
Jerald Holm, Framatome Licensing Engineer, and I agreed that the NRC staff will receive
the response to the attached Request for Additional Information (RAI) questions by
September 27, 2019.
 
If you have any questions regarding the enclosed RAI questions, please contact me at
301-415-4053.
 
Jonathan Rowley, Project Manager
U.S. Nuclear Regulatory Commission (NRC)
Office of Nuclear Reactor Regulation (NRR)
Division of Licensing Projects (DLP)
Licensing Processes Branch (PLPB)
Phone:  301-415-4053
Email:  jonathan.rowley@nrc.gov
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Enclosure 
 


 


REQUEST FOR ADDITIONAL INFORMATION  


RELATED TO TOPICAL REPORT ANP-10337P, REVISION 0,  


SUPPLEMENT 1P, REVISION 0 


“DEFORMABLE SPACER GRID ELEMENT” 


FRAMATOME, INC. 


(EPID: L-2018-TOP-0037) 


 
RAI-1 
 
Section 2.1 describes applicability requirements that must be met in order to use the deformable 
grid element (DGE) for a candidate grid design.  The NRC staff understands, based on the 
discussion within the remainder of the topical report, that Framatome intends to maintain the 
same acceptance criteria for permanent grid deformation from ANP-10337P-A.  In some cases, 
the available testing data for a candidate grid design may not cover the full range of permanent 
grid deformations up to and including the acceptance criteria from ANP-10337P-A.  What 
limitations, if any, will be placed for use of the DGE in cases where test data is not collected to 
the full extent of the permanent grid deformation limits? 


 
RAI-2 
 
Section 4.1 discusses how the DGE is computationally modeled within the ANP-10337P-A 
analysis codes.  Describe how the DGE is implemented in the CASAC code as a user-defined 
element.  Describe how the DGE implementation is controlled within the Framatome software 
QA program. 


 
RAI-3 
 
The acceptance criteria defined in Section 2.1 appear to be envisioned to be generically used in 
determining whether the DGE can be used to describe a candidate spacer grid design.  How are 
these criteria sufficient to provide assurance that a candidate grid design will always behave 
consistently with the DGE model?  If additional testing is performed during the design phase for 
a new spacer grid design to confirm the expected behavior under a variety of conditions 
(e.g., random impacts), summarize any additional tests beyond those needed to provide the 
DGE parameters that would be performed to provide confirmation of the expected behavior. 


 
RAI-4 
 
Section A.1 describes how directional dependencies are treated in the analysis of test data for 
candidate spacer grid designs.  In particular, the discussion indicates that whenever the 
dynamic response characterization of a candidate grid design differs depending on the direction 
of the impact, the most conservative direction is used to define the DGE model in the analysis 
methodology.  Describe the criteria used to determine which direction is the most conservative 
and discuss how many tests in each direction are needed to provide adequate evidence for a 
generic conclusion on a spacer grid design. 
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RAI-5 
 
Provide data equivalent to the benchmarking in Appendix B (in particular, Tables B-1, B-3 
through B-5 and Figures B-4 through B-8) for the reverse and random impact test protocols, 
utilizing the same DGE model as that used to generate the data in Appendix B.  Whenever 
possible, provide this data for both beginning of life (BOL) and end of life (EOL).  In addition, 
provide EOL benchmarking data for the progressive impact test protocol.  If a different DGE 
model is used, or the test data used in benchmarking is not consistent with the benchmarking 
for the DGE model, explain the differences and why they are acceptable.  


 
RAI-6 
 
The topical report primarily discusses two-sided impact behavior.  Provide a discussion of any 
data related to how the example grid from Supplement 1 to ANP-10337 would behave under 
one-sided impacts, including how any deformation is distributed along the grid in both directions.  
Discuss how the acceptance criteria for maximum allowable deformation, including the 
approach discussed in the topical report of adding two half deformations from adjacent DGEs, is 
consistent with the underlying thermal hydraulic and insertability requirements when considering 
this type of deformation distribution.  In particular, would the acceptance criteria implicitly allow 
local deformation that may go beyond that supported by the underlying thermal hydraulic and 
insertability evaluations? 
 
RAI-7 
 
Identify and describe the primary and secondary stresses that affect the guide tubes and fuel 
rods in a Supplement 1 analysis.  Also explain why the ANP-10337 control rod insertion test 
database and control rod insertion acceptance criteria remains applicable to Supplement 1 
analyses that include the DGE. 
 
RAI-8 
 
Provide engineering drawings, CAD files, material property information, and any other 
information necessary to describe the grid design used in the example problem sufficiently to 
perform a structural dynamic analysis of the grid.  If possible, provide the CAD files in a file 
format readable by Solidworks.  Include details such as the connection of the grid to the guide 
tubes and guide tube design information that is relevant to the grid compressive behavior. 
 
RAI-9 
 
Irradiation has a known effect of causing metals to harden (irradiation hardening).  This would 
be expected to affect the response of deformable spacer grid designs, since their energy 
absorption properties as a function of impact load would be expected to change.  This may 
affect: (1) how much energy the spacer grid can absorb before failure, and (2) how much energy 
the spacer grid would pass along to the next spacer grid element in the row.  Discuss how any 
potential non-conservatisms from this change in grid behavior would be accommodated in the 
analysis methodology, including failure of the grid in question or one of its neighboring grids in 
the seismic analyses. 
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RAI-10 
 
In many pressurized water reactor core designs, some fresh fuel assemblies may be loaded 
with one corner on the core periphery.  This exposes the fuel to a very steep flux gradient, which 
produces a significant exposure tilt across the fuel assembly.  Discuss whether the non-uniform 
irradiation hardening would lead to non-uniform deformation behavior across the grid, thus 
violating one of the criteria for use of the DGE. 


 
RAI-11 
 
In Section 5.4, a 95 percent confidence limit based on the experimental data for deformation, 
translated to the analytical model, appears to be intended as a substitute for the traditional 95 
percent confidence limit on maximum load strength.  However, the model itself is not directly 
based on the experimental mean under all conditions.  Rather, the model is tuned so that a 
covariance analysis can demonstrate that the model is a reasonably good fit to the experimental 
data.  The 95 percent confidence limit is subsequently applied to the results from the piecewise 
linear fit represented by the model.  Under the given procedure, a model could be developed 
that would underpredict the average behavior of the experimental data under some conditions.  
Discuss how the proposed procedure will be consistent with the concept that for a given 
population of spacer grids modeled by the DGE, no more than 5 percent of them will exceed 
grid deformation limits when the model calculates that the deformation limit is reached.  








