
August 5, 2013 
 
 
 
 
 
Dennis Madison 
Southern Nuclear 
Chairman, BWR Vessel and Internals Project 
3420 Hillview Avenue 
Palo Alto, CA  94304-1395 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR THE BWRVIP [BOILING 

WATER REACTOR VESSEL INTERNALS PROJECT]-42, REVISION 1, “LOW 
PRESSURE COOLANT INJECTION (LPCI) COUPLING INSPECTION AND 
FLAW EVALUATION GUIDELINES” (TAC NO. MF0363) 
 

Dear Mr. Madison: 
 
By letter dated December 10, 2012, the BWRVIP submitted, Licensing Topical Report (LTR) 
BWRVIP-42, Revision 1, “Low Pressure Coolant Injection (LPCI) Coupling Inspection and Flaw 
Evaluation Guidelines,” dated October 2012 (Agencywide Documents Access and Management 
System Accession No. ML12349A308), to the U.S. Nuclear Regulatory Commission (NRC) for 
review. 
 
Upon review of the information provided, the NRC staff has determined that additional 
information is needed to complete the review. The additional information needed is detailed in 
the enclosed Request for Additional (RAI) questions. 
 
On June 19, 2013, Mr. Larry Steinert, representing BWRVIP, and I agreed that the NRC staff 
will receive your response to the enclosed RAI questions by September 30, 2013.  If you have 
any questions regarding the enclosed RAI questions, please contact me at 301-415-7297. 
 
       Sincerely, 
 
       /RA/ 
 
       Joseph J. Holonich, Senior Project Manager 
       Licensing Processes Branch 

Division of Policy and Rulemaking 
Office of Nuclear Reactor Regulation 
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REQUEST FOR ADDITIONAL INFORMATION (RAI) ON 

 
LICENSING TOPICAL REPORT BWRVIP-42, REVISION 1 

 
“LOW PRESSURE COOLANT INJECTION (LPCI) COUPLING  

 
INSPECTION AND FLAW EVALUATION GUIDELINES” 

 
BOILING WATER REACTOR (BWR) VESSEL & INTERNALS PROJECT (BWRVIP) 

 
 
A general RAI question 
 
RAI-1 
 
This RAI question regards the bounding nature of the Licensing Topical Report (LTR) 
BWRVIP-42, Revision 1, “Low Pressure Coolant Injection (LPCI) Coupling Inspection and Flaw 
Evaluation Guidelines.”  Section 2 and Section 3 of BWRVIP-42, Revision 1, provide information 
and a strategy for two categories of BWR plants:  (1) BWR/4 and BWR/5 and (2) BWR/6.  
Confirm that this general categorization is good for all BWR/4, BWR/5, and BWR/6 plants 
having LPCI couplings and no plant-specific features of any plant would make any part of 
Sections 2 and 3 invalid. 

 
Issue-specific RAI questions 
 
RAI-2 
 
For aging embrittlement, Section 2.1.3 of the LTR states, “conditions that favor IGSCC 
[intergranular stress corrosion cracking] (low ferrite) are opposite to the conditions that promote 
aging embrittlement (high ferrite).  Thus….aging embrittlement is not expected to be a 
significant issue for the LPCI coupling.”  Provide quantitative data to substantiate the claim:  the 
range of ferrite contents for all LPCI components, the range of neutron fluence values for all 
LPCI components, and the estimated bounding reduction of fracture toughness for LPCI 
components based on the quantitative data.  Explain why this reduced level of fracture 
toughness will not become a safety concern.   
 
RAI-3  
  
Section 3.9.1 of the LTR provides a two-step process for managing inaccessible welds:  (1) to 
determine the start time of the inspection interval, and (2) to determine the length of the 
inspection interval.  The NRC staff has questions for both. 

 
• For Step 1, the LTR indicated that the start of the inspection interval for the inaccessible 

weld is the time at which 75 percent of the similar priority High/Low/No Inspection 
(H/L/N) plant-specific accessible welds are found to be cracked.  It further states that this 
corresponds to an approximate 75 percent likelihood that the inaccessible weld is 
cracked.  This is acceptable if the crack growth rate is slow and the components are  
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• inspected frequently.  However, if a flaw is detected in the accessible welds in the future 
and is evaluated to be critical and requires repairs, then the assumption of a slow crack 
growth rate will be no longer true, and a repair-needed flaw in the inaccessible welds 
could become critical during a long inspection cycle (e.g., 4 years) to endanger LPCI’s 
function of providing coolant when the emergency core cooling system (ECCS) is 
activated.  Please address this concern and modify the proposed criterion for the start of 
the inspection interval for the inaccessible welds at the time when 75 percent of the 
similar priority H/L/N plant-specific accessible welds are found to be cracked.  Possible 
remedies are using 50 percent instead of 75 percent, or maintain 75 percent but add 
additional measures when evaluation of the detected flaws in the accessible welds 
concludes that the flaw evaluation criteria are exceeded and a repair is needed.  

 
• For Step 2, the LTR proposed that the length of the inspection interval for inaccessible 

welds is the average of the calculated times for the 75 percent population of accessible 
cracked welds.  Due to the same reasons as stated above, using essentially the average 
calculated times for the 75 percent population of accessible cracked welds may allow a 
repair-needed flaw in the inaccessible welds to become critical during a long inspection 
cycle (e.g., 4 years) to endanger LPCI’s function of providing coolant when the ECCS is 
activated.   Please address this concern and modify the proposed criterion as necessary.  
A possible remedy is to maintain the proposed length of the inspection interval but use 
the shortest calculated operating time for all similar accessible cracked welds when 
evaluation of the detected flaws in the accessible welds concludes that the flaw 
evaluation criteria are exceeded and a repair is needed.   

 
RAI-4   

 
Section 3.9.2 of the LTR discussed how similar accessible welds were determined without 
considering applied stresses.  Section 3.9.2.2 discussed similar accessible welds for Weld 45-
12, and Section 3.9.2.3 discussed similar accessible welds for Weld 6-1a.  Please justify the 
LTR’s approach of obtaining information on inaccessible welds from cracking of similar 
accessible welds, considering that large difference between their stresses (applied + residual) 
could make the inaccessible welds and the corresponding similar accessible welds completely 
unrelated even they were made of the same material.  
 
RAI-5   

 
The title of Section 3.10.1 of the LTR, includes partially accessible welds, but partially 
accessible welds are not mentioned in the subsequent text.  Please clarify. 
 
RAI-6 
 
Section 5.1.2.1 of the LTR recommended that the limit load methodology described in 
Appendix C of Section XI of the 2004 Edition of the American Society of Mechanical Engineers 
(ASME) Code be used to determine the critical and allowable flaw lengths.  However, the limit 
load equations presented in the LTR are not consistent with those in the 2004 Edition of the 
ASME Code, Section XI.  Please note that the 2004 and later Edition of the ASME Code made 
two major changes to the Appendix C methodology: 
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(1) The definition of flow stress σf was revised from 3Sm, where Sm is the allowable stress 

per ASME Code, Appendix I to σf = (Sy + Su)/2, using ASME Code specified yield and 
ultimate strength of the material, or σf = (σy + σu)/2 if the measured yield and ultimate 
strength of the material are available. 
 

(2) The equations connecting the applied stresses and the failure bending stress for the 
non-flux welds and flux welds (i.e., Equations 5-5 and 5-6 of the LTR) were revised to 
adopt 4 safety factors for membrane stresses and 4 safety factors for bending stresses.   

 
These changes were not implemented in the LTR’s limit load methodology of Section 5.1.2.1.  
Please revise the LTR’s methodology to be consistent with the 2004 and later editions of the 
ASME Code, Section XI, Appendix C because, for instance, the LTR’s methodology is 
non-conservative for Level C loading when compared to the Appendix C approach of the 2004 
and later editions of the ASME Code, Section XI.     
 
RAI-7 
 
Regarding the limit load methodology for multiple circumferential indications, the LTR proposed 
to stack the lengths of all the indications together after accounting for crack growth and flaw 
proximity and consider them as one indication.  In addition, the LTR proposed the limit load 
methodology described in BWRVIP-76-A as an alternative.  Since the July 27, 2006, safety 
evaluation (SE) (Accession No. ML 062140413) for BWRVIP-76 did not evaluate any limit load 
methodology, please confirm that “the limit load methodology described in BWRVIP-76-A” 
referred to the specific limit load methodology of the Distributed Ligament Length (DLL) 
computer code presented in Appendix D of BWRVIP-76-A.    
 
RAI-8 
 
Section 5.1.4 of the LTR presents leak rate calculation methods, including a method 
documented in Electric Power Research Institute NP-3596-SR, “PICEP: Pipe Crack Evaluation 
Program (Revision 1).” This LTR section also proposes 10 steps to predict leak rates from 
inaccessible welds.  The NRC staff requests the following: 
 

(1) Step 1 identifies the total number of inaccessible welds.  Please confirm that the total 
number of inaccessible welds identified in Step 1 is for one LPCI coupling and all LPCI 
couplings in a plant are identical, so the 10 steps apply to each of the LPCI couplings in 
a plant. 

 
(2) Step 3 is related to computing the leak rate from each similar accessible weld that is 

judged to have a through-wall flaw.  Section 5.1.1.3 of the TR states, “in cases where 
only visual inspection is conducted, it is necessary to assume the indications are 
through-wall for the purpose of structural margin evaluation.”  Please confirm that the 
above statement of Section 5.1.1.3 also applies to leak rate evaluation in Step 3.  
Further, Section 5.1.1.3 states, “UT [ultrasonic testing] examination could be performed 
to better characterize the crack.”  Please clarify that if UT is used, then a flaw may not be 
judged through-wall, depending on a flaw evaluation based on the size (length and 
depth) of the detected flaw.   
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RAI-9 
 
The NRC SE dated January 9, 2001 (Accession No. ML010100157), on BWRVIP-42 with 
emphasis on license renewal (LR) applications (Appendix C of the LTR) specified 5 renewal 
applicant action items.  The following requests are intended to remove some of the action items: 
 

• Action Item 1 requires the applicants for LR referencing the BWRVIP-42 report for the 
LPCI coupling internals verify that its plant is bounded by the BWRVIP-42 report.  This 
may be removed, pending your satisfactory response to RAI-1.  Action Item 1 further 
requires the applicants: 
 

Commit to programs described as necessary in the BWRVIP-42 report to 
manage the effects of aging on the functionality of the LPCI coupling during 
the period of extended operation, including actions planned to inspect welds 
that are presently inaccessible.  If corrective actions are necessary, the 
applicants shall either commit to follow the guidance in the staff-approved 
BWRVIP-56 report, “LPCI Coupling Repair Design Criteria,” or describe the 
process that will be utilized to repair the LPCI couplings, if needed.  
Applicants for license renewal will be responsible for describing any such 
commitments and identifying how such commitments will be controlled.  Any 
deviations from the aging management programs within the BWRVIP-42 
report described as necessary to manage the effects of aging during the 
period of extended operation and to maintain the functionality of the reactor 
vessel components or other information presented in the report, such as 
materials of construction, will have to be identified by the renewal applicant 
and evaluated on a plant-specific basis in accordance with 10 CFR [Title 10 
of the Code of Federal Regulations] 54.21(a)(3) and (c)(1). 

 
Revise Appendix A by addressing the above appropriately so that this action item can be 
eliminated. 
 

• Action Item 2 requires the applicants ensure that the programs and activities specified as 
necessary in the BWRVIP-42 report are summarily described in the Final Safety 
Analysis Report supplement.  Please revise Appendix A of the LTR to include this 
requirement in accordance with 10 CFR 54.21(d) so that this action item can be 
eliminated. 
 

• Action Item 3 requires the applicants ensure that the inspection strategy described in the 
BWRVIP-42 report does not conflict with or result in any changes to their technical 
specifications (TS).  Please revise Paragraph A.6 of the LTR to state clearly that there 
are no TS regarding LPCI coupling inspection.  If this is not the case, please revise 
Paragraph A.6 to elaborate on your effort of examining all TS regarding LPCI coupling 
inspection in accordance with 10 CFR 54.22 to determine “there are no changes or 
additions to the technical specifications associated with LPCI coupling as a result of this 
aging management review to ensure that the effects of aging are adequately managed” 
so that this action item can be eliminated. 
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• Action Item 4 requires the applicants identify and evaluate any potential time-limited 

aging analyses issues which may impact the structural integrity of the subject reactor 
pressure vessel RPV internal components.  Paragraph A.4 of the LTR is consistent with 
this requirement, except that this paragraph states, “Alternatively, Section 5.0 also 
allows use of measured crack growth rates or plant-specific information in predicting the 
crack growth rate.”  Please revise the statement to add “Any alternative crack growth 
rates shall be provided in the license renewal application for NRC review and approval.”  
With this statement, this action item can be eliminated. 

 
RAI-10  
 
On June 8, 2009, General Electric-Hitachi (GEH) issued Safety Communication (SC) 09-01, 
“Annulus Pressurization Loads Evaluation,” related to Annulus Pressurization (AP) loads, also 
referenced as “New Loads,” and the corresponding stresses on the RPV, internals, and 
containment structures.  SC 09-01 identifies that “...the AP loads used as input for design 
adequacy evaluations of NSSS [nuclear steam supply system] safety related components for 
“New Loads” plants might have resulted in non-conservative evaluations.”  The NRC staff also 
recently became aware of three other related GEH SCs, namely SC 09-03, Revision 1 related to 
core shroud recirculation line break loads, SC 11-07 related to a new load combination, and 
SC 12-20 related to acoustic load errors, all of which were issued on June 10, 2013.  In addition, 
the NRC is aware of some plant-specific re-evaluations of New Loads performed that increased 
the AP loads acting on the core spray piping and sparger components, and the similar effects 
may apply to LPCI couplings.  Please provide additional guidance in Section 4 of BWRVIP-42, 
Revision 1, so that the AP loads can be properly addressed by licensees to reflect the correct 
hydrodynamic loads in response to SC 09-01. 
 


