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Response to Request for Additional Information (RAI) 
“BWRVIP-42, Revision 1, “BWR Vessel and Internals Project: 

Low Pressure Coolant Injection (LPCI) Coupling Inspection and Flaw Evaluation 
Guidelines” (TAC NO. MF0363) 

 
Each item from the NRC Request for Information (RAI) is repeated below verbatim followed by 
the BWRVIP response to that item. 
 
A general RAI Question  
 
RAl-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. 
 
BWRVIP Response to RAI-1 
 
The two categorizations of LPCI couplings were developed by the report author (General 
Electric) after careful examination of generic and plant specific drawings.  General Electric has 
extensive knowledge in this area and it is believed that the categorizations are comprehensive 
and applicable to all BWR/4, /5 and /6 plants.  However, note also that Section 1.2 of the report 
states that the report provides “plant-specific information on LPCI coupling configurations and 
materials of fabrication based on the best available information.  Plants are advised to confirm 
the accuracy of this information to evaluate the applicability of the inspection 
recommendations.”  Any differences existing between the drawings presented in the report and 
the configurations existing in plants would be identified by individual utilities and reported to the 
BWRVIP.  No such instances have been reported. 
 
 
Issue-specific RAI questions 
 
RAl-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 
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based on the quantitative data.  Explain why this reduced level of fracture toughness will not 
become a safety concern. 
 
BWRVIP Response to RAI-2 
 
The current position of the BWRVIP is that thermal embrittlement is not a concern for LPCI 
coupling components.  The rationale for this position is described in BWRVIP-234 (Reference 1) 
which is currently under review by the NRC.  The BWRVIP proposes that no change be made to 
BWRVIP-42, Revision 1 at this time.  However, if the ultimate review of BWRVIP-234 by the 
NRC determines that thermal embrittlement may be a concern for LPCI components, BWRVIP-
42 will be reevaluated to appropriately address the issue. 
 
 
RAl-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 
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. 
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BWRVIP Response to RAI-3 
 
As stated in BWRVIP Letter 2011-048 (Reference 2) several considerations were used to define 
the 75% cracking of similar accessible welds criterion.  These include: 

 
The 75% value was selected to provide a high likelihood that a crack would exist in a hidden 
weld when it was predicted to exist, that adequate structural and leakage margins would be 
maintained and to ensure that unnecessary repair procedures would not be implemented.  This 
provides a more optimum use of resources and helps preclude accumulating personnel exposure 
that does not provide additional safety benefit.   
 
Because all the similar accessible welds are inspected when a crack is detected, piping integrity 
is closely monitored and the inspection results provide an accurate representation of the whole 
population of welds of this type, including the hidden welds.  This means that the results for the 
similar accessible welds can be used to predict the condition of the inaccessible welds with an 
acceptable level of confidence. 
 
BWRVIP-42, Revision 1 requires all flaws be evaluated in accordance with Section 5 of the 
report and that structural and leakage margins be maintained for the period until the next 
inspection.  Thus, even though a significant portion of the population of welds may be cracked, 
all existing flaws must meet the required structural and leakage margins specified in BWRVIP-
42, Revision 1. 
 
Extensive service experience and experimental studies have shown that the flaw growth from 
IGSCC is relatively slow and the flaw sizes and loads needed to result in pipe failure are very 
large.  This ensures that flaws can be present in piping for long periods of time without creating 
significant potential for unacceptable margins against pipe failure.  This provides added 
assurance that flaws in the inaccessible welds will maintain significant margins against failure 
similar to those of the accessible welds. 
 
Moreover, the guideline requires leakage from inaccessible welds to be estimated and 
continually evaluated against station LOCA analyses based on assumed through-wall flaws in 
accessible welds where cracking of any size has been detected.  This provides an additional 
means to monitor the condition of the inaccessible welds and added assurance that inaccessible 
welds maintain adequate structural and leakage integrity. 

TS 
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Because there is no viable inspection procedure to examine the inaccessible welds the current 
guidance in BWRVIP-42-A does not provide any inspection requirements for the hidden welds.  
In light of the inability to provide a viable inspection option for the hidden welds, the BWRVIP 
developed specific guidance to ensure that the hidden welds will maintain adequate structural 
and leakage margins and will be addressed when significant cracking is found in similar 
accessible locations.  The BWRVIP believes this is a significant improvement over the current 
NRC-approved guideline (BWRVIP-42-A). 
 
Finally, the NRC has accepted an identical approach (Reference 3) for management of 
inaccessible welds in the core spray system which has been shown to be more prone to cracking 
than has the LPCI system.  (In fact all of the LPCI couplings in the U.S. fleet of BWRs have 
been inspected at least once and no cracking has been observed to date.)  Given the NRC 
acceptance of the methodology to address core spray cracking and the lack of cracking in LPCI 
systems, the BWRVIP proposes that no change be made to the methodology in BWRVIP-42, 
Revision 1.  
 
 
RAl-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. 
 
BWRVIP Response to RAI-4 
 
In the LPCI coupling, as well as most other components, residual stress is the dominant stress 
that drives crack initiation and growth.  It is substantially higher than applied stresses.  
Consequently, applied stresses do not need to be considered for the purposes of predicting 
cracking.  Given that the residual stress is difficult to predict, no discrimination on stress is 
possible when developing the population of similar welds.   
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Note that, for the purposes of performing flaw evaluations, consideration of applied stresses is 
important and this is appropriately addressed by the methodology in Section 5 of the BWRVIP-
42, Revision 1 report. 
 
 
RAl-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. 
 
BWRVIP Response to RAI-5 
 
In the context of Section 3.10.1, “partially accessible welds” refers to any weld which is 
partially accessible for inspection but cannot be inspected over 100% of its length.  As a 
practical matter, access limitations on certain welds in the LPCI system (as well as welds on 
many other components), may limit the amount of inspection coverage that can be obtained.  
The universal BWRVIP policy is that inspections should comprise examination of all 
accessible regions of a weld given limitations due to the state of the art of inspection tooling.  
Since the title of the Section is confusing and does not conform to conventional BWRVIP 
terminology, the BWRVIP proposes deletion of the words” partially accessible” from the 
Section title. 
 
 
RAl-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: 
 

(1) The definition of flow stress σt was revised from 3Sm, where Sm is the allowable stress 
per ASME Code, Appendix I to σt = (Sy + Su)/2, using ASME Code specified yield and 
ultimate strength of the material, or σt = (cry + au)/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. 
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BWRVIP Response to RAI-6 
 
The BWRVIP has previously reviewed the effect of changes in Appendix C, Section XI, ASME 
Code on the structural integrity assessment of BWR internal components and has concluded that 
a change to the BWRVIP guidance is not warranted.  There are two primary reasons for this 
conclusion. 
 
First, the ASME makes periodic revisions to the Code.  The revisions are either included as Code 
Cases or outright revisions to the Code.  The changes are included in the Addenda (currently 
issued every 12 months) or new editions (issued every three years).  The general practice is to 
allow the user to specify the Code edition used for a specific plant.  The user is allowed the 
option of using a later Code or the original Code of record.  This approach has been accepted by 
the NRC staff unless the revisions in the later Code versions are specifically not approved by the 
NRC.  Thus, the use of the earlier Code editions (1989 to 2001 editions) in BWRVIP-42, 
Revision 1 is consistent with accepted practice. 
 
Secondly, the impact of the revised Code rules is very small for flaw evaluation of reactor 
internal piping.  The flaw evaluation methodology in BWRVIP-42 (and the subsequent 
revisions) was based on Appendix C in the 1989 edition of the ASME Code.  The newer Code 
rules referred to in this RAI are based on the revised Appendix C of Section XI first published in 
the 2002 Addenda and later formally issued in the 2004 Edition of the ASME Code (referred 
herein as ‘new Code rules’).  The major changes in the new Code rules were the new definition 
of the flow strength and different safety factors for membrane and bending stresses for different 
operating conditions (Level A, B, C and D).  The BWRVIP conducted a generic evaluation of 
the difference between the new Code rules and the 1989-2001 Code rules (referred herein as ‘old 
Code rules’). The objective of the study was to determine if there was a compelling reason to 
revise the current guidelines to incorporate the 2004 Appendix C rules for evaluation of flaws in 
BWR internal piping.  The evaluation concluded that there were no significant differences in 
allowable flaw size for piping and shroud components determined using the new and old Code 
rules.  The primary reason is that, while the new Code rules would indicate that allowable flaw 
size is somewhat smaller for Level C conditions (and only Level C conditions), the piping and 
shroud evaluations are bounded by Level B or Level D conditions for which the Code changes 
make little difference.  The key points in the evaluation are summarized here. 
 
Table 1 shows a comparison of the key aspects of the old and new Code rules.  Table 2 shows 
the specific structural factors in the new Code rules for circumferential flaws.  The effects of the 
flow stress differences and the different structural factors are summarized below. 
 
The flow stress is defined as (Sy + Su) / 2 rather than 3 Sm where Sy and Su are the Code values 
of the yield and ultimate strength respectively.  For Type 304 or 316 stainless steel at 550°F, the 
new flow stress is (18.8 + 63.5) / 2 = 41.15 ksi rather than 3 Sm= 3 x 16.9 = 50.7 ksi used in the 
previous rules.  This would imply that the 2004 Code rules are more conservative for austenitic 
piping by a factor of 1.23 (50.7/41.15). 
 
However, the structural factors were defined for Level A-D conditions (Table 1) and separate 
factors were defined for both membrane and bending stresses.  Taking the Level B factors as an 
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example, the new rules require a factor of 2.4 for membrane and 2.0 for bending instead of the 
2.77 used in the old rules.  This introduces a somewhat less conservative element in the 
calculation with respect to the structural factors under the new rules.  If one averages the new 
structural factors for bending and membrane stress (2.4 + 2) / 2 = 2.2 and compares it to the old 
factor of 2.77, it is seen that the new rules would be less conservative by the factor of 1.26.  
Thus, when the conservatism due to the flow stress (1.23) is included with the reduced safety 
factors (1.26), one can conclude (at least for Level B conditions) that the 2004 Code rules and 
the 2001 Code rules essentially lead to the same overall structural factors. 
 
This conclusion holds true for all conditions except Level C.  For level C conditions, the 
combination of the new safety factors and the revised flow stress do, in fact, lead to a situation 
where the old Code rules are non-conservative by 15 or 20 percent.  However, Level C is not 
limiting for the reactor internal components for the following reasons: 
 

 Table 3 shows the typical load combinations (from BWRVIP-42) used for the evaluation 
of BWR LPCI components.  The load combinations of interest are for Level B and Level 
D conditions since it includes the SSE loading.  (Note that some of the hydrodynamic 
loads are not significant for reactor internals in plants with Mark I containments.) 

 
 The membrane stress (for which the difference between the new and old Code rules are 

most significant) in the LPCI components is smaller since the differential pressure 
between the OD and ID is less than that in pressure boundary piping.  

 
Based on the fact that the old rules and the new Code rules lead to the same overall structural 
factors for Level B or Level D conditions which are governing, it was concluded that no changes 
in the structural evaluation methodology are technically warranted. 
 
The BWRVIP considered making the changes to the evaluation methodology solely to be in 
strict compliance with the latest version of the Code.  However, since it was not necessary from a 
technical perspective and since it would require a significant effort by industry to revise flaw 
evaluations and flaw handbooks, the proposal was rejected. 
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Table 1. Comparison of the Features of the Old and New Code Rules 

 
Old Code Rules (1989 to 2001 Codes) New Code Rules (Post 2004 Codes) 
The flow stress is assumed to be equal to 3Sm 
where Sm is the ASME Code Design Stress 
Intensity. For Type 304 or 316 stainless steel 
at 550°F, the flow stress is 3 Sm= 3 x 16.9 = 
50.7 ksi. 

The flow stress is defined as (Sy + Su) / 2 
rather than 3 Sm where Sy and Su are the 
Code values of the yield and ultimate strength 
respectively.  For Type 304 or 316 stainless 
steel at 550°F, the new flow stress is (18.8 + 
63.5) / 2 = 41.15 ksi. 

The structural factors are based on two 
classifications – 2.77 for Service Levels A and 
B (normal and upset conditions, respectively) 
including design conditions and 1.39 for 
Service Levels C and D (emergency and 
faulted conditions, respectively).  This is 
consistent with the IWB-3600 of Section XI.   

The structural factors were defined for Level 
A-D conditions (Table 2) and separate factors 
were defined for both membrane and bending 
stresses.   

Different Z factors for SMAW and SAW 
welds. 

Z factor is the same for all flux welds and is 
set equal to the value for SAW welds 

The structural factors are specified for 
(Pm+Pb). 

Separate factors for both membrane and 
bending stresses as shown in Table 2. 

 
 
Table 2. Structural Factors for Circumferential Flaws 
 

 
Service Level 

Old Code Rules 
(1989 to 2001) 

New Code Rules (Post 2004) 

Structural Factor 
on Pm+Pb 

Membrane Stress Pm
SFm

Bending Stress Pb 
SFb 

A 2.77 2.7 2.3 
B 2.77 2.4 2.0 
C 1.39 1.8 1.6 
D 1.39 1.3 1.4 

 
Table 3. Load Combinations for LPCI Components 
 

No. Load Combination Level 
1 NL + U-ΔP + DRGn + OBE + SRV A/B 
2 NL + U-ΔP + DRGa + CHUG + SRVads C 
3 NL + A-ΔP + DRGa + (JR+AP) + SSE D 
4 NL + A-ΔP + DRGa + CHUG + SRVads + SSE D 
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RAl-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. 
 
BWRVIP Response to RAI-7 
 
Combining multiple circumferential indications (after accounting for crack growth and flaw 
proximity) and considering them as one indication produces the most conservative results.  
BWRVIP-42, Revision 1 also offers the option of considering the individual segments as 
described in BWRVIP-76, Rev. 1-A.  The methodology used in BWRVIP-76, Rev. 1-A is in fact 
the Limit Load method used in the Distributed Ligament Length (DLL) Code and described in 
Appendix D of BWRVIP-76-A.   
 
 
RAl-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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BWRVIP Response to RAI-8 
 
The total number of inaccessible welds described in Step 1 of Section 5.1.4 is for one LPCI 
coupling and the ten steps for leak rate calculation apply to each LPCI coupling. 
When only visual inspection is performed, the indication is assumed to be a through-wall.  This 
is applicable (i.e. visual indication is assumed to be through-wall) for leak rate evaluation 
described in Section 5.1.4 also.  If UT is used and a part through crack indication is found, the 
flaw may not be judged to be through-wall depending upon the flaw characterization.  In such a 
case, crack growth evaluation may be performed to determine if the crack becomes through-wall 
during the evaluation period.  If a through-wall crack is predicted, the leak rate will be evaluated 
based on the predicted length.    
 
 
RAl-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: 
 
A. 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 RAl-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. 

 
B. 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 
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accordance with 10 CFR 54.21(d) so that this action item can be eliminated. 
 
C. 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. 

 
D. 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. 
 

BWRVIP Response to RAI-9 
 
A. With regard to the Action Item 1 requirement that LR applicants referencing BWRVIP-42 for 

the LPCI coupling internals verify that their plants are bounded by the BWRVIP-42 report, 
see the response to RAI-1. 
 
With regard to commitments to follow BWRVIP guidance for LPCI couplings, in accordance 
with the NEI 03-08 Materials Initiative, all plants are required to follow the guidance in 
BWRVIP-42 and its companion repair design criteria, BWRVIP-56-A. 
 
To address instances where a plant needs to deviate from the guidance in BWRVIP-42, an 
additional paragraph will be added at the end of paragraph A.3.c that states the following: 

 
If an applicant for license renewal will need to deviate from the requirements of 
BWRVIP-42 during the period of extended operation, the deviations and technical 
justifications will have to be identified by the renewal applicant and evaluated on a plant-
specific basis in accordance with 10 CFR 54.21(a)(3) and (c)(1). 

 
B. A new paragraph will be added to Appendix A as follows: 
 

A.6  Description of Aging Management Program in the License Renewal Supplement 
of the Final Safety Analysis Report (54.21(d)) 

If an applicant for license renewal has low pressure coolant injection (LPCI) couplings, 
the inspection and evaluation guidelines of BWRVIP-42 shall be summarily described in 
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the Final Safety Analysis Report license renewal supplement in accordance with 10 CFR 
55.21(d). 
 
Note:  Current paragraphs A.6 and A.7 will be re-numbered A.7 and A.8. 

 
C. The BWRVIP is not aware of any plants that specifically address LPCI couplings in their 

technical specifications (TS), but cannot confirm this.  The BWRVIP does not monitor the 
content of TS, nor does the BWRVIP believe it is appropriate for the BWRVIP to do so.  The 
existing text in paragraph A.6 was intended to state that there is nothing in BWRVIP-42 that 
would be cause for changes or additions to the TS.  To address Action Item 3, the BWRVIP 
will revise paragraph A.6 as follows: 
 

Technical Specifications (TS) typically do not address inspection and evaluation 
requirements for LPCI couplings, thus there would be no changes or additions to the TS 
associated with LPCI couplings as a result of implementation of BWRVIP-42.  If LPCI 
couplings are addressed in a plant’s TS, the requirements of the TS supersede those of 
BWRVIP-42. 
 
Note:  As noted in the response to B above, paragraph A.6 will be re-numbered to A.7.  

 
D. The last two sentences of paragraph A.4 that read, "Alternatively, Section 5.0 also allows use 

of measured crack growth rates or plant-specific information in predicting the crack growth 
rate.  The use of alternate approaches will be reviewed by the applicant to determine if the 
TLAA criteria apply." will be replaced with the following: 
 
Alternatively, a lower crack growth rate may be used if it can be technically justified, is 
reviewed by the applicant to determine if the TLAA criteria apply, and it is provided in the 
license renewal application for NRC review and approval. 

 
Additionally, the last sentence of Section 5.1.1.3, Crack Growth, which reads, “However, a 
lower crack growth rate can be used, if technically justified.”, will be revised to read as 
follows: 
 
However, a lower crack growth rate can be used if technically justified and documented in a 
deviation disposition in accordance with BWRVIP-94 [14]. 
 
Note:  BWRVIP-94 (Reference 4 below) will also be added to the references in Section 6 of 
BWRVIP-42 (as reference 14). 

 
 
RAl-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 
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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. 
 
 
BWRVIP Response to RAI-10 
 
The BWRVIP is aware of the numerous GEH Safety Communications and understands that they 
may have an effect on one or more of the BWRVIP Guidelines. The potential impact on 
BWRVIP-42 Revision 1 would be a revision of the flaw analysis method contained in Section 5.  
However, the inspection requirements, which are not based fundamentally on flaw tolerance, 
would not be impacted.  As such, the BWRVIP proposes that no changes be made to BWRVIP-
42 Revision 1 at this time. Note that the BWRVIP is currently evaluating the impact of the SCs 
on all of the BWRVIP Inspection Guidelines and will issue revised guidance where deemed 
necessary. 
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