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• A leakage barrier weld overlay repair per relief request I5R-11 was verbally authorized by the NRC on March 31, 
2023 to repair an axial flaw found during scheduled examinations 

• During the acceptance examination of the weld overlay, three laminar indications were identified.  Two of the 
indications met the approved alternative acceptance criteria.  One indication exceeded the acceptance criteria of 
the previously approved alternative due to the length exceeding 10% of the pipe circumference. This indication is 
located approximately 1.5 inches from the toe of the dissimilar metal weld at the stainless-steel safe end at the 
interface between the safe-end base material and the buffer layer.  It is not near the original axial flaw.  
– This indication was evaluated and determined to meet the acceptance criteria of Non-Mandatory Appendix Q
– Stress analysis was performed and showed an insignificant difference in stresses in the component compared to an 

analysis with no laminar indication being present
– Since this laminar indication exceeds the acceptance criteria of the previously approved relief request, a revision to 

the proposed alternative is being requested on an emergency basis
– Each of the laminations are sufficiently distant from one another such that they can be assessed independently 

from one another

N2E Recirc Inlet Safe End-to-Nozzle Leakage Barrier Weld Overlay
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Flaw Characterization 

Meets Appendix Q Meets N-740-2
Yes Yes
Yes No
Yes Yes
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Laminar Indication 2 Approximate Location 
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• Using Figure Q-4100-1 per the approved alternative

• Per 5.1.4(a)(3) of the relief (N-740-2 3(a)(3)(-a)):
– "The examination volume A-B-C-D in Figure 5.1-1(a), shown below, will be 

ultrasonically examined to assure adequate fusion (i.e., adequate bond) with the 
base material and to detect welding flaws, such as interbead lack of fusion, 
inclusions, or cracks. The interface C-D shown between the overlay and weld includes 
the bond and heat-affected zone from the overlay."
- Indication #2 is at the fusion line with the safe-end and overlay

Overlay Acceptance Examination Requirements

– “…Laminar flaws in the weld overlay will meet the following requirements:
• 5.1.4(a)(3)(a), “The acceptance standards of IWB-3514 will be met, with the additional limitation that the total laminar flaw area 

will not exceed 10 percent of the weld surface area and that no linear dimension of the laminar flaw area shall exceed the greater 
of 3 inches (i.e., 76 millimeters) or 10 percent of the pipe circumference."
- The laminar indications meet the acceptance standards of IWB-3514
- The total combined laminar flaw area does not exceed 10% of the weld surface area
- 10% of the weld circumference is 9.13" and Indication #2 is 12.2" long, therefore this criteria is not met

• 5.1.4(a)(3)(b) and 5.1.4(a)(3)(c) are met per the approved relief request
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In lieu of the laminar flaw acceptance criteria of Code Case N-740-2, the flaw acceptance criteria of ASME Section XI, Non-
Mandatory Appendix Q, Section Q-4100, will be met

• The laminar flaw acceptance criteria of Appendix Q are consistent with Code Case N-740-2 with respect to the 
requirement to satisfy the acceptance standards of IWB-3514 and the reduction in examination volume due to laminar 
flaws shall not exceed 10%

• The additional requirements in Code Case N-740-2 are that “the total laminar flaw area will not exceed 10 percent of 
the weld surface area and that no linear dimension of the laminar flaw area shall exceed the greater of 3 in. (76mm) or 
10% of the pipe circumference.”  
– The total laminar indication area is well below 10% of the weld surface area, therefore this criterion is met

• No additional alternatives are proposed for this criterion
– Any laminar flaws with length exceeding 10% of the pipe circumference will be evaluated and shown acceptable

• Indications 1 and 3 meet this criterion.  An evaluation of Indication 2 was performed assuming a laminar flaw 0.3 
inches wide by 360 degrees and was evaluated for internal pressure and piping moment.  A comparison of stress 
results with the laminar indication and without the laminar indication showed an insignificant difference in stresses, 
which supports acceptance of Indication 2 as-is.

Proposed Alternative and Basis for Use
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• Use of the Appendix Q acceptance criteria and the additional evaluation completed provide reasonable assurance to 
the adequacy of the weld overlay with the presence of the laminar indications

• Additionally, the preservice examination of the weld overlay was completed and meets the acceptance criteria and 
examination coverage requirements of the previously approved relief request

• The original axial flaw was also confirmed to be less than 75% through wall

• The proposed alternative provides an acceptable level of quality and safety.  The observed laminar indications do not 
create any adverse impact on the structural capability or leak barrier performance of the weld overlay

Proposed Alternative and Basis for Use
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