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With respect to the structural performance of the ATRIUM 11 fuel: 

a) Justify that all ATRIUM 11 fuel to be shipped, irrespective of manufacturer, will be 
bounded by the assumed mechanical properties for Zircaloy-2 in the structural evaluation 
(Report No. FS1-0025122, Rev. 1). Clarify that alternative cladding types are not 
allowable. 

b) Justify that the qualification program (parameters, tooling, process limits) provided in 
Document No. 127-9222576-001 for the Upset Shape Welding of ATRIUM 11 end cap 
fuel rod welds is adequate for fuel from alternative suppliers. 

Report No. FS1-0024572 states that the proposed change for incorporating the limiting AREVA 
ATRIUM 11 fuel assembly design does not prevent shipment of fuel supplied by other 
manufacturers, as long as the design meets the requirements specified in the note in Table 3-5 of 
the application (related to Report No. FS1-0014159). The note in Table 3-5 states that the 
cladding thickness and diameters defined in the table are for example purposes, but alternatives 
are allowable if the cladding maximum hoop stress does not exceed the specified value. The staff 
is unclear if the structural evaluation and weld qualification program provided in the application 
will be bounding to ATRIUM 11 fuel from alternative manufacturers, particularly as the 
cladding serves as containment boundary in this package. 

This information is required to ensure compliance with 10 CFR 71.33(b)(3), 71.55(d)(2), and 
71.71(c)(7), and 71.73(c)(1). 

 

AREVA Response 

In response to Items a) and b) of RAI 2-4, the following is provided: 

2-4.a) AREVA exclusively uses Zircaloy-2 as the base material in the manufacturing of BWR 
fuel cladding.  Other material types are not being contemplated. 

2-4.b) The qualification report, Reference 2-4-1, is specific to the fuel rod design, equipment, 
tooling setup, weld parameters and limits detailed in the report.  A verification or new 
qualification would be required if there was a change to any aspect of the process.  Therefore, the 
qualification report results are not transferable to other designs, equipment or suppliers. 

This RAI, including Items (a) and (b), discusses the potential for shipment of 11x11 fuel designs 
from other suppliers.  AREVA concludes that shipment of 11x11 fuel designs from other 
suppliers is not possible in accordance with SAR and supporting documentation submitted.  Our 
reasoning for this conclusion is as shown in the discussion below.   
 
Reference 2-4-2 Section 2 “Summary of Results” reads, in part, as follows: 
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“The thermal evaluation documented in the current SAR encompasses the TN-B1 
container and the fuel assembly. Since the container design is unchanged, the existing 
thermal evaluation for the container in Section 3 of the SAR remains applicable. 
Therefore, only the fuel assembly designs were evaluated. The thermal evaluation for 
the AREVA fuel assembly designs was completed for the 9x9, 10x10 and 11x11 arrays, 
and the results are shown in Table 2. Fuel designs from other fuel fabricators were not 
evaluated. These designs, when shipped in the TN-B1, shall meet the current 
requirement defined by the product of the maximum pre-pressure and the maximum 
Inside Radius/Thickness of 10.18653MPa absolute (9.14 x 1.1145 MPa) or less.”   

 
A literal reading of this paragraph, when isolated from both the previous section of the document 
and the SAR could possibly lead the reader to include that 11x11 fuel designs manufactured by 
companies other than AREVA could be shipped in the TN-B1, which would be an incorrect 
conclusion. AREVA addressed this potential issue in Section 1 “Introduction” of Reference 2-4-
2, which reads, in part, as follows: 
 

“The introduction of the ATRIUM™ 11 fuel assembly design in reload quantities has 
necessitated a resubmittal of the TN-B1 shipping container Safety Analysis Report 
(SAR) (Reference [1]) as this design is outside of the previously evaluated parameters. 
The evaluations supporting the new submittal have been split into separate 
documents. This document specifically addresses the thermal evaluation 
documented in Section 3 of the SAR.”  (emphasis added) 

 
The above paragraph makes it clear that the document is to support the thermal evaluation only 
and should not be used as a “stand alone” document to determine if any particular fuel assembly 
can be shipped in the TN-B1 or not.  In consideration of these RAI comments, Reference 2-4-2 
has been revised for clarification.   
 
Any 11x11 fuel assembly to be shipped within the TN-B1 must meet all of the requirements 
detailed in the SAR, including, but not limited to, the requirements of Table 6-1 “TN-B1 Fuel 
Assembly Loading Criteria”  and those detailed in Section 6.12 “Appendix B: 11X11 Fuel 
Assembly Criticality Analysis”.  As such AREVA concludes that requirements of the SAR are 
sufficiently detailed as to prevent the shipment of other 11x11 fuel designs without additional 
SAR revisions.   
 
AREVA also concludes that shipment of 8x8, 9x9 and 10x10 fuel designs from other fuel 
manufacturers, such as the GNF-10, would be permitted under the proposed TN SAR revision.  
This is made clear in the proposed revision of the CoC.  In Table 3 of the proposed CoC, the 
values for the GNF 10x10 are unchanged from Revision 0 and are also consistent with the 
approved CoC 9309 Rev. 11 for RAJ-II.   
 
AREVA has also noted the concerns raised about this RAI discussed during 8 June 2017 
telephone conference between AREVA and the NRC (Reference July 12, 2017 memo to 
Anthony Hsia ML17198A317).  To address those concerns the SAR has been updated as 
follows: 
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1. Section 4.1.1 has been modified to clarify that the containment boundary is not just the 
fuel cladding but the cladding and the end caps.  Additionally the section now references 
the drawing shown as Figure 1-6.  This was done to address the concern that the 
containment boundary was not adequately described and that a drawing should be added.  
Figure 1-6 provides an adequately level of detail to show the containment boundary.     

2. Section 4.1.1 has been modified to clearly demonstrate that welds of the fuel rod end caps 
to the cladding are conducted under a qualified process in accordance with our 10 CFR 
71 Subpart H Quality Assurance program.  It was further specified that the welds are 
“verified for integrity by such means as X-ray inspection, ultrasonic testing, or process 
control.”  This was done to address the concern that the process for welding the end caps 
to the fuel rods was inadequately described and controlled.   

3. Section 4.1.1 has been modified to add the requirement that “for ATRIUM-11 fuel rods, 
the integrity of the closure welds for the fuel rods are periodically assessed using burst 
testing.  This testing is performed in accordance with guidance provided in a national 
consensus standard specification for seamless zirconium tubes for fuel rod cladding 
(ASTM B811 13.  Standard Specification for Wrought Zirconium Alloy Seamless Tubes 
for Nuclear Reactor Fuel Cladding, Annex A.1).”  This was done to address the concern 
that the acceptance criteria for ATRIUM-11 needed additional clarification.   
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Note 1:  This document was previously submitted as a part of the original application for this revision.  
See AREVA letter TJT:16:-36 of 18 November 2016 

 


