
 

 

 

MRP Materials Reliability Program_____________________________________MRP 2017-015  
(via email) 
 
 
DATE: July 13, 2017 
 
TO: Document Control Desk 
 U.S. Nuclear Regulatory Commission 
 Washington, D.C. 20555-001 
 
FROM:  Mike Hoehn II, Ameren Missouri, MRP Integration Committee Chairman 
 Brian Burgos, EPRI, MRP Program Manager  
 
Subject:   Responses to the Questions from the U.S. Nuclear Regulatory Commission Staff on the 

Baffle-Former Bolt “Needed” Guidance Transmitted in Letter MRP 2017-009 
 
The baffle-former bolt NEI 03-08 “Needed” guidance was transmitted to the U.S. Nuclear Regulatory 
Commission (NRC) staff for information as an attachment to letter MRP 2017-011 [1].  The staff provided 
six questions on the interim guidance under Reference 2.  An additional question was provided by the 
staff after a meeting on April 12, 2017 between the NRC staff and representatives from the Electric 
Power Research Institute [3].   
 
This letter transmits responses to those seven questions.  The responses are attached to this letter as 
Attachment 1. 
 
If you have additional questions or require further information, please contact Brian Burgos 
(bburgos@epri.com, (724) 610-8559) or Kyle Amberge (kamberge@epri.com, (704) 595-2039), EPRI-
MRP. 
 
 
Sincerely, 
 

     
Mike Hoehn II          Brian Burgos, EPRI 
MRP-Integration Committee Chairman EPRI MRP Program Manager 
 
 
cc:  Joe Holonich, NRC  

Jeff Poehler, NRC 
 
References:   

1. Materials Reliability Program Letter MRP 2017-011, “Transmittal of NEI-03-08 “Needed” Interim Guidance 
Regarding Baffle Former Bolt Inspections for U.S. PWR Plants as Defined in Westinghouse NSAL 16-01,” 
March 23, 2017 (ADAMS Accession No. ML17087A107) 
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2. “List of Questions Related to Materials Reliability Program 2017-009, Attachment to Materials Reliability 
Program Letter 2017-011, “Transmittal of “Needed” Interim Guidance Regarding Baffle Former Bolt 
Inspections for U.S. Pressurized Water Reactor Plants as Defined in Westinghouse Nuclear Safety Advisory 
Letter-16-01” Dated March 23, 2017” April 11, 2017 (ADAMS Accession No. ML17101A421) 

3. U.S. Nuclear Regulatory Commission Memorandum, “Summary of April 12, 2017, Meeting on Baffle-
Former Bolt Interim Guidance,” May 24, 2017 (ADAMS Accession No. ML17104A000) 
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Attachment 1: 

Responses to the List of Questions Related to MRP 2017-009, Attachment to MRP Letter 2017-011, 
“Transmittal of “Needed” Interim Guidance Regarding Baffle Former Bolt Inspections for U.S. PWR 

Plants as Defined in Westinghouse NSAL-16-01” dated March 23, 2017 

 

Question 1 

Item A.2 on p.2 indicates that the baseline UT examination for NSAL-16-1 Rev. 1 Tier 2 plants is to be 
performed no later than 30 EFPY.  For Tier 2 plants that already have over 30 EFPY as of the issue date of 
MRP Letter 2017-009, clarify the schedule for initial BFB UT examination. 

Response: The Tier 2 US plants that have not yet performed their initial baseline inspection 
would have to complete the examination in the next outage or provide a deviation disposition.   

 

Question 2 

For Tier 3 plants, NSAL 16-1 recommends that 4-loop Tier 3 plants that have operated in a down flow 
configuration for more than 20 calendar years should evaluate the need to perform a UT volumetric 
inspection of baffle-former bolts on an accelerated schedule considering the plant-specific condition and 
design parameters compared to the Tier 1 plants.   However, in MRP 2017-009, the baseline UT schedule 
for Tier 3 plants is included under A.3 Remaining Plants, and initial baseline UT examination would be 
required no later than 35 EFPY, which is the same maximum EFPY as the MRP-227-A recommendation.  
What is the basis for not recommending an accelerated baseline examination schedule for 4-loop Tier 3 
plants that operated in down flow for a significant time period before converting to up flow? 

Response: It was decided to word the recommendation in this manner because it only applied 
to one plant and that plant has unique limitations in place due to future plans for station 
shutdown prior to entering the period of extended operation (PEO).   

 

Question 3 

Discuss the basis for the six-year maximum interval for subsequent examinations for down flow plants 
with ≥ 3% indications or clustering and up flow plants with ≥ 5% indications or clustering.  Is there a 
generic analysis supporting this interval? If so, describe this generic analysis including any assumptions 
of the analysis such as neutron fluences, operating time, IASCC initiation rates, stresses, and pattern of 
intact and degraded bolts.  
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Response: The basic goal of these screening thresholds from the interim guidance (downflow 
plants with ≥3% indications or clustering and upflow plants with ≥5% indications or clustering) 
was to avoid a potential clustering event.  The industry requested three consultants to provide 
baffle-former bolt (BFB) prediction evaluations. The evaluations used current operating 
experience data and existing IASCC initiation laboratory data. Furthermore, the three 
consultants used significantly different approaches for predicting the degradation.  While the 
models are proprietary, the results from all three vendors provided generally the same results, 
which were used as input in determining these screening thresholds for the interim guidance. 

• One consultant used the available IASCC initiation laboratory test data to develop a 
probabilistic Weibull distribution as a function of dose and stress. Data from MRP-230 was 
used for stress and dose inputs.  Several different re-examination intervals were determined 
for each case based on the percentage of BFBs with observed indications. 

• A second consultant developed an empirical bolt failure model using observed operating 
experience from BFB inspections. The failure rate was described through a Weibull 
distribution with bounding shape parameters and historical spatial bias for where bolt 
degradation had occurred in the BFB assembly. A Monte Carlo structural analysis was used 
to determine the likelihood that degraded bolt failure patterns would maintain design basis.  
Guidance for re-examination intervals was based on a probability of maintaining design 
basis. 

• A third consultant used available IASCC initiation laboratory test data to determine effects 
of stress on the rate and likelihood of BFB degradation. The analysis of laboratory data was 
combined with an analysis of BFB inspection operating experience to develop Weibull 
probability parameters including a scale factor that varied with stress and dose. Design 
inputs from drawings and analysis were used to determine the stress and dose for each bolt 
location and the likelihood of failure was calculated with time. Input for re-examination 
intervals was based on these projections. 

Further specific details of the analysis could be reviewed in a proprietary meeting. 

 

Question 4 

MRP 2017-009 states on p. 1 that this guidance is NOT intended to modify the WCAP-17096-NP-A 
acceptance criteria, nor the expansion criteria associated with MRP-227, Section 5.  These criteria may 
be adjusted in the future via other guidance.  However, the staff points out that the maximum UT re-
exam period in the table effectively does modify the acceptance criteria of WCAP-17096-NP-A, which 
allow a ten-year interval for subsequent UT examination if more than 50% of the margin bolts are 
degraded, since 3% or 5% of the bolts is generally going to be less than 50% of the margin bolts.  Clarify 
if these statement are in conflict and identify any changes eliminate the conflict. 

Response: The degradation percentages in MRP 2017-009 were established as thresholds for 
when a heightened scrutiny of the re-inspection interval is required based on as-found 
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conditions from the UT examinations; they were not intended to serve as acceptance criteria 
that supersede any criteria in WCAP-17096-NP-A. Those criteria must continue to be adhered to 
but a more conservative re-inspection interval was deemed appropriate while the industry 
sought to better understand the recent operating experience (OE) and account for it in updated 
acceptance criteria methodology guidance.    The PWROG Materials Committee is currently 
working on developing a project authorization that will focus on addressing any changes needed 
to the guidance in WCAP-17096-NP-A as it relates to BFB acceptance criteria and the re- 
inspection frequency as a result of recent BFB OE. Until such time that WCAP-17096-NP-A is 
revised, the industry team will be considering the need for interim guidance to the re-inspection 
interval to address any apparent conflicts between the guidance in MRP 2017-009 and the 
current guidance in WCAP-17096-NP-A.  

 

Question 5 

The table on p. 2 of MRP 2017-009 provides recommended intervals for subsequent UT examination 
based on whether the plant is downflow or upflow, the percentage of BFBs with indications, and 
whether clustering is present.  Since MRP Letter 2017-009 states that the interim guidance is to be 
implemented in the first refueling outage after March 1, 2018, and the table does not specify the 
examination coverage for the subsequent examinations, the staff requests the following information: 

1. Does this table apply to all UT examination results for BFBs or only those performed after March 
1, 2018?  For example, are the table recommendations retroactive to a plant that performed its 
MRP-227-A baseline UT examination of BFBs in 2012?   

Response: Consistent with NSAL-16-1, which requires Tier 2 plants to review their previous 
MRP-227 examination results for clustering, this guidance would apply to previous MRP-227 
inspections.  So if a plant failed the criteria for a standard 10-year interval they would need to 
plan for a 6-year re-inspection.   

2. Is the coverage for the subsequent UT examination the same as the initial UT examination 
(100% of accessible BFBs)? 

Response: The requirements of MRP-227 for coverage are not modified by the interim guidance 
unless requirement C is used as an alternative. Thus, plants performing MRP-227 reinspections 
are expected to obtain 100% of the accessible bolting population, but could justify alternatives 
using plant-specific evaluation in the plant’s corrective action program (CAP). 
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Question 6 

Item C of MRP Letter 2017-009 states that, as an alternative to performing UT inspections, a plant may 
perform proactive bolt replacements as preventative maintenance justified by plant-specific evaluation 
using established methodologies (for example, WCAP-15029-P-A or equivalent). The plant-specific 
evaluation shall also establish and justify the UT re-examination period resulting from the bolt 
replacements performed. 

Since a plant may replace a number of original bolts less than the number that would be required for an 
acceptable bolt pattern with only replacement bolts, some original bolts may still be relied upon for 
structural integrity of the baffle-former assembly.   Also, for plants that replaced sufficient bolts to 
constitute an acceptable bolting pattern with only replacement bolts, the interval for subsequent UT 
examination is not specified, so is assumed to be a maximum of ten years.  In addition, there are a few 
plants that replaced some BFBs during the late 1990’s, such as Point Beach, Unit 2, Ginna, and Farley 
Units 1 and 2.  It is not clear if these early replacements could be credited under Item C as an alternative 
to initial UT examination. The staff therefore requests the following information: 

1. Clarify the initial examination schedule for original bolts if the plant replaces some original 
bolts, but not enough to constitute an acceptable minimum bolting pattern.  

Response: If bolts are proactively replaced to less than an acceptable pattern, currently UT 
would still be required according to their applicable initial examination schedule.  A plant 
may be able to justify reduced inspection coverage to only original bolts in this case.  
Furthermore, if a plant replaces bolts in phases and completes replacement to an acceptable 
pattern prior to required baseline UT inspection, a plant-specific evaluation may be used to 
justify modifying UT inspection schedule for the bolts. 

2. Clarify the schedule for subsequent examinations for a plant that has replaced sufficient BFBs 
to constitute an acceptable bolting pattern with only replacement bolts.  Could such a plant 
go more than ten years before examining replacement BFBs? 

Response: Yes, there are potentially scenarios where a plant could justify a re-inspection 
longer than 10 years, but there are too many plant-specific variables to write concise generic 
guidance to that effect.  Key considerations would be whether these BFB replacements were 
conducted proactively or in response to significant degradation and any other site specific 
actions performed (e.g. upflow modification or other mitigating strategies).     

3. For plants that replaced BFBs earlier in plant life, is there any adjustment to the initial UT 
examination schedule or coverage in consideration of these replacements?  

Response: See also answer to question 6 but in general, currently there is no adjustment to 
the initial UT exam schedule or coverage requirements due to the replacements early in plant 
life.   
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Question 7  

Note (b) to the table in MRP Letter 2017-009 states: 

(b) A longer reinspection interval, not to exceed 10-years, may be justified by plant-specific evaluation 
based on plant-specific exam findings. This evaluation may include additional justification from plant 
modifications and/or improvements (for example, replacements of BFBs, conversion to up-flow, 
replacement of lower internals, etc.) 

The NRC staff is concerned that Note (b) could allow plants to exceed the maximum subsequent 
examinations intervals without having to deviate from the NEI 03-08 “needed” guidance of MRP 2017-
009. Therefore, the NRC staff would not be informed of plants exceeding the table intervals and would 
not have an opportunity to review the plant-specific evaluations supporting the longer interval. MRP 
Letter 2017-009 also does not provide any guidance for the methodology of the plant-specific 
evaluations. Therefore, the level of rigor of these evaluations could vary widely. 

The NRC staff therefore requests that EPRI consider removing note (b) from the interim guidance, or 
adding more detailed guidance for the methodology of the plant-specific evaluation of the subsequent 
examination interval. 

Response: Consistent with the response to question 4, the guidance relating to the re- 
inspection criteria (specifically Note (b)) will be revised by incorporating the Interim Guidance of 
MRP 2017-009 into Rev 1-A of MRP 227 or by revised guidance for W-ID: 7 in WCAP-17096-NP-A 
(potentially via interim guidance) to require submittal consistent with guidance imposed for CE-
ID: 6 and 7 and W-ID:3, 3.1, 4, and 5 which states “Any proposal for extension of the verification 
period beyond a single refueling cycle or use of an alternative verification process would require 
a technical basis to be submitted  to the regulator.”  Similar language consistent with the above 
will be added such that in order to apply the plant-specific evaluation in the context of Note (b) 
to justify a longer re-inspection interval the evaluation will be submitted to NRC for information 
within one (1) year after any BFB inspection or bolt replacement activity for which the results 
trigger the reduced reinspection interval. If the evaluation is completed after this one year 
timeframe it shall be submitted within 90 days of completion of the evaluation.  

The intent of Note (b) was to acknowledge that under certain conditions a plant may trip the “3-
adjacent failed bolt” clustering criterion with little to no additional degradation and thus have 
justification for a re-inspection interval exceeding 6 years.  All other criteria have to be met 
including <3% overall failures.  Thus, for example, the number of bolt failures that would be 
allowed to permit this “plant-specific evaluation” to exceed 6 years along with the WCAP-17096-
NP-A criteria for adequate margin to an acceptable pattern would be as follows for each design: 
no more than 25 BFB failed for a 4-loop downflow plant, no more than 29-32 BFB for a 3-loop 
downflow plant, and no more than 22 BFB failed for a 2-loop downflow plant. The MRP 
determined that in the unlikely event a plant experienced a few distributed “clusters” of UT 
indications combined with <3% total UT indications, a longer interval could potentially be 
justified and that these criteria for this were sufficiently tight to not be of concern. 


