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Introduction
 EPRI appreciates the opportunity to discuss NRC feedback on EPRI 

Technical Report (TR) 3002025288 “Enhanced Risk-Informed 
Categorization Methodology for Pressure Boundary Components” 
We look forward to an open discussion on the NRC-identified gaps 

in the EPRI TR 3002025288 submittal
 Focus is to ensure a robust understanding of NRC-identified gaps:

– To ensure we fully understand the gaps and their basis
– To consider the appropriate level of detail necessary to address the gaps
– To determine a path forward, fully supplement in a timely manner

EPRI’s goal is to address technical and process gaps needed
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Supplemental Items 2, 3, and 4

 Supplemental Items 2, 3, and 4 have a similar theme that a 
detailed, specific technical basis is necessary to confirm criteria 1 
through 10 (of the 14 criteria proposed in the EPRI methodology) 
will be adequate to provide appropriate categorization and that 
any reduction in margin will continue to provide reasonable 
assurance of adequate protection, while complying with 10 CFR 
50.69
 Detailed technical basis is necessary to efficiently evaluate EPRI’s 

proposed methodology will not mis-categorize pressure boundary 
components
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For Discussion on Supplemental Items 2, 3, and 4

 EPRI understands the focus of supplemental Items 2, 3, and 4 is to 
provide the detailed, specific technical basis is necessary to 
confirm criteria 1 through 10 (within the entire 14 criteria) to:
– Document its adequacy within 50.69, passive categorization
– Ensure appropriate categorization can be reasonably assured with 

sufficient margin (while avoiding potential mis-categorization)

a) NRC basis: use of risk insights to develop pre-determined criteria 1-10

b) Supplement Table 1 to ensure LSS categorization is robust

c) Ensure basis identified from RI-ISI is appropriate for 50.69 passive SSCs 
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Step 1 – Determine
RI-ISI Program

Scope

Step 2A – Assess
Consequences of

Pipe Failures

Step 2B – Assess
Failure

Potential

FMEA of
Pipe Segments

Step 3 – Determine
and Characterize

Risk Segments

Step 4 – Select
Elements and
Inspections

Step 5 – Perform
Risk Impact
Assessment

Step 6 – Document
RI-ISI Program

Performance
Monitoring

Adjustments
to Element
Selection

VY – RI-ISI Pilot Study
Partial Scope Application to 

Class 1 Piping Only Based
on ASME Code Case N-560

SE dated November 9, 1998
ML20195C416

ANO-1 – RI-ISI Pilot Study
Partial Scope Application to 

Class 1 Piping Only Based
on ASME Code Case N-560
SE dated August 25, 1999

Letter 1CNA089904

ANO-2 – RI-ISI Pilot Study
Full Scope Application to 

Class 1, 2 and 3 Piping Based
on ASME Code Case N-578

SE dated December 29, 1998
Letter 2CNA129805

EPRI TR-112657, Rev B-A
Traditional RI-ISI Methodology
Revised Risk-Informed Inservice 
Inspection Evaluation Procedure

dated December 1999
SE dated October 28, 1999

ML993190474
Incorporates Lessons Learned from 

the VY, ANO-2 and ANO-1
RI-ISI Pilot Plant Applications

ASME Code Case N-716
Streamlined RI-ISI Methodology

Alternative Piping Classification and 
Examination Requirements

issued April 19, 2006
ASME Code Case N-716-1

Approved in RG 1.147 Revision 17
Streamlined process based on 

Extensive Experience with Traditional 
RI-ISI Methodology Applications

Damage Mechanism Evaluation
portion of EPRI TR-112657 used

to assess the susceptibility of
HSS Components to DMs in the

Streamlined RI-ISI Process

  
     

     
       
   
    

    
   

    

Consequence of Failure Evaluation
portion of EPRI TR-112657 used

for the RI-categorization of
pressure boundary components

    
    

       
    

    

     
    

    

   
  

    
    

    
   

    
       

  

   
  
   

  
   

      
      

    
       

 

 

 

      
      
     
     
        
      

        
    

   
         
      
      
      
      
     
      
      
       
       

       
     

   
          
        
        

        
   

      
      
     

       
    

      
      

EPRI TR-1006937
RI-BER Methodology

Extension of the EPRI Risk Informed 
Inservice Inspection Methodology to 

Break Exclusion Region Programs
dated February 2001

Incorporates Lessons Learned from 
RI-BER Pilot Plant Applications

documented in EPRI TR-1006837
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HSS Components
1 Class 1 portions of the RCPB
2 Class 1 and 2 portions of systems 

located in the normal shutdown 
cooling flowpath

3 Class 2 portions of PWR main 
feedwater systems

4 Break Exclusion Region piping in 
high energy piping systems

5 CDF > 1E-06 or LERF > 1E-07

   
   

  

  
   

    
  

  

The risk-information requirements 
contained in Criterion 1-4 are based 
on an understanding of the 
importance of these systems / 
subsystems from a pressure 
boundary perspective with a focus 
on prevention.  Criterion 5 included 
to capture plant-specific outliers 
important to safety.

           
             
           
  

           
            

           
           

 

       
    

      
      
     

    
     

  

Evolution of EPRI RI-technology to Pressure Boundary Components
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ANO2-R&R-004, Revision 1
Request to use Risk-Informed Safety 
Classification and Treatment for R/R 
Activities in Class 2 and 3 Moderate 

and High Energy Systems
SE dated April 22, 2009

ML090930246
RI-categorization process used for 
pressure boundary components in

all 10CFR50.69 applications to date

   
    

   
  

VEGP – 10CFR50.69 Pilot Study
Vogtle Electric Generating Plant, 

Units 1 and 2 – Issuance of 
Amendments Re: Use of 10CFR50.69

SE dated December 17, 2014
ML14237A034

Uses the ANO2-R&R-004, Revision 1 
passive categorization method to 

assess passive component failure risk

ASME Code Case N-752
EPRI RI-RRA Methodology

Risk Informed Categorization and 
Treatment for R/R Activities in

Class 2 and 3 Systems
issued July 23, 2019

Uses the ANO-2 RI-categorization 
method for PBCs that is identical to 

ANO2-R&R-004, Revision 1

EPRI Technical Report 3002025288
Enhanced Risk-Informed 

Categorization Methodology for 
Pressure Boundary Components

Final Report, June 2023
This new approach requires a full 

plant evaluation — that is, all safety-
related and non-safety-related PBCs 
will be determined to be HSS or LSS

Phase 1

Phase 3

Phase 2

Prerequisites
• PREQ 1 – PRA Technical Adequacy
• PREQ 2a – Localized Corrosion Program
• PREQ 2b – FAC Program
• PREQ 2c – Erosion Program
• PREQ 3 – Protective Measures for IF events
• PREQ 4 – Reflects as-built/as-operated plant
Each of the above prerequisites must be met 
before proceeding to Phase 2

Predetermined HSS Passive SSCs
• Criterion 1 – Class 1 portions of the RCPB
• Criterion 2 – Shutdown Cooling Function
• Criterion 3 – PWR Main Feedwater
• Criterion 4 – Break Exclusion Region
• Criterion 5 – Ultimate Heat Sink
• Criterion 6 – ECCS Inventory
• Criterion 7 – Condensate Storage Tank
• Criterion 8 – Component Cooling Water
• Criterion 9 – Heat Exchangers – Bypass
• Criterion 10 – Heat Exchangers – Others
All components meeting any of these ten risk-
informed criteria must be assigned HSS

Design & Plant Specific
• Criterion 11 – CDF > 1E-06 or LERF > 1E-07
• Criterion 12 – CDF * CCDP > 1E-08
• Criterion 13 – LERF * CLERP > 1E-09
All components exceeding criteria 11, 12 or 13 
must be assigned HSS

10CFR50.69(c)(iv)
• Plant-specific sensitivity study conducted for 

candidate LSS components with failure rates 
increased by a factor of 3

• Results are compared to the quantitative 
acceptance guidelines of RG 1.174

Any components exceeding Reg Guide 1.174 
acceptance criteria must be presented to IDP

 
 

      
    

   
  
    

   
   

ANO-1/ANO-2 – RI-RRA Pilot Study
Relief Request No. EN-20-RR-001

Alternative to Use ASME Code Case 
N-752, Risk-Informed Categorization 
and Treatment for R/R Activities in 

Class 2 and 3 Systems
SE dated May 19, 2021

ML21118B039

Performance Monitoring
• Implement Alternate Treatment Strategy for 

LSS components
Confirm that alternative treatments provide 
reasonable confidence that the component will 
continue to fulfill its design basis functions 
under design basis conditions throughout its 
service life

Phase 4

Phase 5

CoF Evaluation portion
of EPRI TR-112657
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Oconee approved to 
implement Code Case N-752

December 13, 2023
ML23262A967

50 units have
received approval to 

implement 50.69 using the 
ANO-2 RI-categorization 

method for PBCs

   
      

     
     
    

     
      
    

  

 The risk-information requirements contained in Criterion 1-4 are identical to 
Code Case N-716 and are based on an understanding of the importance of 
these systems / subsystems from a pressure boundary perspective with a 
focus on prevention

 The risk-information requirements contained in Criterion 5-10 are added to 
address the expanded scope of this approach and are based on an 
understanding of the importance of these systems / subsystems from a 
pressure boundary perspective with a focus on a combination of prevention 
and mitigation

 Criterion 11 is identical to that 
contained in Code Case N-716

 Similar to Criterion 11, Criterion 
12 and Criterion 13 were added 
to provide additional means of 
ensuring that any plant-specific 
locations that are important to 
safety are identified

Evolution of EPRI RI-technology to Pressure Boundary Components
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Meet Criterion #1
RCPB HSSYES

Meet Criterion #2
SDC HSSYES

NO

Meet Criterion #3
SG/MFW HSSYES

Meet Criterion #4
BER HSSYES

NO

NO

Meet Criterion #5
UHS HSSYES

NO

Meet Criterion #6
ECCS Inventory HSSYES

NO

NO

Meet Criterion #7
CST HSSYES

NO

Meet Criterion #8
CCW HSSYES

NO

Meet Criterion #9
HX – Bypass HSSYES

NO

Meet Criterion #10
HX – Others HSSYES

Meet Criterion #11
CDF or LERF HSSYES

NO

Meet Criterion #12
CDF and CCDP HSSYES

NO

Meet Criterion #13
LERF and CLERP HSSYES

NO

NOYES

 
 

 
 

Proceed to Phase 4
Candidate LSS

 

 

 

 
  

 

 
 

 

 
  

 

 
 

  
  

 

   

 
 

 
  

 

 

 

 

 

 

 
 

   
    

  
  

   
   

  
      

    
       

    
   
   

  

 

  
 

  
 

  
   

 

  
   

 

  
   

 

 

 

   

 

   
 

  
  

  
  

  
 

  
 

  
  

  

  
  

  
  

  
 

  
 

  
  

  

  
  

  
 

  
 

  
 

  
 

  

  
 

  
  

  
 

  
 

  
 

  
 
  

  
 

  
  

  
  

  
  

  
 

  
 

  
  

  

  
  

  
  

  
 

  
 

  
  

  

  
 

 

  
  

  
 

  
 

  
 

  
 

  

  
 

PREQ 1 Met
PRA Technical 

Adequacy
STOPNO

YES

PREQ 2a Met
Localized Corrosion 

Program
STOPNO

YES

PREQ 2b Met
FAC Program STOPNO

YES

PREQ 2c Met
Erosion Program STOPNO

YES

PREQ 3 Met
Protective Measures 

for IF events
STOPNO

Enter

PREQ 4 Met
Reflects as-built/as-

operated plant
STOPNO

YES

In
te

gr
ity

 M
an

ag
em

en
t

Prerequisites

Phase 1

Predetermined HSS Passive SSCs

Phase 2

Design & Plant Specific

Phase 3
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Exceeds CDF
RG 1.174

Exceeds LERF
RG 1.174

NO

NO

Acceptable
Performance

Yes

NoFinal HSS

 

 

 

Final LSS

 

 

Candidate LSS

YES

YES

 

Enter Corrective Action 
Program (CAP) / Update 

Categorization and 
Treatment, if necessary

   
   

  
   Does alternate treatment strategy

provide reasonable confidence for all
safety related functions under design basis accident 

conditions, including seismic conditions and
environmental conditions and effects

throughout their service life?

STOPNO

YES

  

 

  
 

Implement Alternate 
Treatment Strategy

Performance
Monitoring

  
   

 

  
   

 

Develop Alternate 
Treatment Strategy for 

Component X

 

 

 Final HSS  

No Change

   
 

  
  

  
  

  
 

  
 

  
  

  

  
  

  
  

  
 

  
 

  
  

  

  
  

  
 

  
 

  
 

  
 

  

  
 

  
  

  
 

  
 

  
 

  
 
  

  
 

  
  

  
  

  
  

  
 

  
 

  
  

  

  
  

  
  

  
 

  
 

  
  

  

  
 

 

  
  

  
 

  
 

  
 

  
 

  

  
 

  
  

  
  

  
 

  
 

  
  

  

  
 

 

W
ith

 fa
ilu

re
 ra

te
s

 in
cr

ea
se

d 
by

 fa
ct

or
 o

f 3

Su
bj

ec
t t

o 
ID

P 
Co

nc
ur

re
nc

e

10CFR50.69(c)(iv) Performance Monitoring
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For Discussion on Supplemental Items 2, 3, and 4

 EPRI will supplement the existing basis in the TR submittal 

 Focus of our discussion is to understand the expectation and 
needs to what needs to be supplemented and the level of detail 
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DISCUSSION Items 2, 3, 4
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For Discussion on Supplemental Item 1
 Recognizing that there are 14 criteria, generic criteria 1-10 have 

not been demonstrated to be applicable to the range of designs
– Basis a: how different types and designs are reflected in the guidance
– Basis b: how an integrated, systematic methodology based on
 Current plant configuration and 
 Industry operating experience

 EPRI built the guidance with insights from different types and designs of NSSS suppliers, systems, 
components, risk insights, OpE
– Elements in the submittal include such considerations
– EPRI understands NRC identified a gap and can supplement with understanding of level of detail 

 Intent of guidance is to be integrated, systematic; in line with 50.69 existing guidance
– EPRI can supplement and reinforce the intended integrated/systematic element of guidance
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ANO2-R&R-004, Revision 1
Request to use Risk-Informed Safety 
Classification and Treatment for R/R 
Activities in Class 2 and 3 Moderate 

and High Energy Systems
SE dated April 22, 2009

ML090930246
RI-categorization process used for 
pressure boundary components in

all 10CFR50.69 applications to date

   
    

   
  

VEGP – 10CFR50.69 Pilot Study
Vogtle Electric Generating Plant, 

Units 1 and 2 – Issuance of 
Amendments Re: Use of 10CFR50.69

SE dated December 17, 2014
ML14237A034

Uses the ANO2-R&R-004, Revision 1 
passive categorization method to 

assess passive component failure risk

ASME Code Case N-752
EPRI RI-RRA Methodology

Risk Informed Categorization and 
Treatment for R/R Activities in

Class 2 and 3 Systems
issued July 23, 2019

Uses the ANO-2 RI-categorization 
method for PBCs that is identical to 

ANO2-R&R-004, Revision 1

EPRI Technical Report 3002025288
Enhanced Risk-Informed 

Categorization Methodology for 
Pressure Boundary Components

Final Report, June 2023
This new approach requires a full 

plant evaluation — that is, all safety-
related and non-safety-related PBCs 
will be determined to be HSS or LSS

Phase 1

Phase 3

Phase 2

Prerequisites
• PREQ 1 – PRA Technical Adequacy
• PREQ 2a – Localized Corrosion Program
• PREQ 2b – FAC Program
• PREQ 2c – Erosion Program
• PREQ 3 – Protective Measures for IF events
• PREQ 4 – Reflects as-built/as-operated plant
Each of the above prerequisites must be met 
before proceeding to Phase 2

Predetermined HSS Passive SSCs
• Criterion 1 – Class 1 portions of the RCPB
• Criterion 2 – Shutdown Cooling Function
• Criterion 3 – PWR Main Feedwater
• Criterion 4 – Break Exclusion Region
• Criterion 5 – Ultimate Heat Sink
• Criterion 6 – ECCS Inventory
• Criterion 7 – Condensate Storage Tank
• Criterion 8 – Component Cooling Water
• Criterion 9 – Heat Exchangers – Bypass
• Criterion 10 – Heat Exchangers – Others
All components meeting any of these ten risk-
informed criteria must be assigned HSS

Design & Plant Specific
• Criterion 11 – CDF > 1E-06 or LERF > 1E-07
• Criterion 12 – CDF * CCDP > 1E-08
• Criterion 13 – LERF * CLERP > 1E-09
All components exceeding criteria 11, 12 or 13 
must be assigned HSS

10CFR50.69(c)(iv)
• Plant-specific sensitivity study conducted for 

candidate LSS components with failure rates 
increased by a factor of 3

• Results are compared to the quantitative 
acceptance guidelines of RG 1.174

Any components exceeding Reg Guide 1.174 
acceptance criteria must be presented to IDP

 
 

      
    

   
  
    

   
   

ANO-1/ANO-2 – RI-RRA Pilot Study
Relief Request No. EN-20-RR-001

Alternative to Use ASME Code Case 
N-752, Risk-Informed Categorization 
and Treatment for R/R Activities in 

Class 2 and 3 Systems
SE dated May 19, 2021

ML21118B039

Performance Monitoring
• Implement Alternate Treatment Strategy for 

LSS components
Confirm that alternative treatments provide 
reasonable confidence that the component will 
continue to fulfill its design basis functions 
under design basis conditions throughout its 
service life

Phase 4

Phase 5

CoF Evaluation portion
of EPRI TR-112657

 
   

Continued from
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Oconee approved to 
implement Code Case N-752

December 13, 2023
ML23262A967

50 units have
received approval to 

implement 50.69 using the 
ANO-2 RI-categorization 

method for PBCs

   
      

     
     
    

     
      
    

  

 The risk-information requirements contained in Criterion 1-4 are identical to 
Code Case N-716 and are based on an understanding of the importance of 
these systems / subsystems from a pressure boundary perspective with a 
focus on prevention

 The risk-information requirements contained in Criterion 5-10 are added to 
address the expanded scope of this approach and are based on an 
understanding of the importance of these systems / subsystems from a 
pressure boundary perspective with a focus on a combination of prevention 
and mitigation

 Criterion 11 is identical to that 
contained in Code Case N-716

 Similar to Criterion 11, Criterion 
12 and Criterion 13 were added 
to provide additional means of 
ensuring that any plant-specific 
locations that are important to 
safety are identified

Evolution of EPRI RI-technology to Pressure Boundary Components
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Meet Criterion #1
RCPB HSSYES

Meet Criterion #2
SDC HSSYES

NO

Meet Criterion #3
SG/MFW HSSYES

Meet Criterion #4
BER HSSYES

NO

NO

Meet Criterion #5
UHS HSSYES

NO

Meet Criterion #6
ECCS Inventory HSSYES

NO

NO

Meet Criterion #7
CST HSSYES

NO

Meet Criterion #8
CCW HSSYES

NO

Meet Criterion #9
HX – Bypass HSSYES

NO

Meet Criterion #10
HX – Others HSSYES

Meet Criterion #11
CDF or LERF HSSYES

NO

Meet Criterion #12
CDF and CCDP HSSYES

NO

Meet Criterion #13
LERF and CLERP HSSYES

NO

NOYES

 
 

 
 

Proceed to Phase 4
Candidate LSS

 

 

 

 
  

 

 
 

 

 
  

 

 
 

  
  

 

   

 
 

 
  

 

 

 

 

 

 

 
 

   
    

  
  

   
   

  
      

    
       

    
   
   

  

 

  
 

  
 

  
   

 

  
   

 

  
   

 

 

 

   

 

   
 

  
  

  
  

  
 

  
 

  
  

  

  
  

  
  

  
 

  
 

  
  

  

  
  

  
 

  
 

  
 

  
 

  

  
 

  
  

  
 

  
 

  
 

  
 
  

  
 

  
  

  
  

  
  

  
 

  
 

  
  

  

  
  

  
  

  
 

  
 

  
  

  

  
 

 

  
  

  
 

  
 

  
 

  
 

  

  
 

PREQ 1 Met
PRA Technical 

Adequacy
STOPNO

YES

PREQ 2a Met
Localized Corrosion 

Program
STOPNO

YES

PREQ 2b Met
FAC Program STOPNO

YES

PREQ 2c Met
Erosion Program STOPNO

YES

PREQ 3 Met
Protective Measures 

for IF events
STOPNO

Enter

PREQ 4 Met
Reflects as-built/as-

operated plant
STOPNO

YES
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Prerequisites

Phase 1

Predetermined HSS Passive SSCs

Phase 2

Design & Plant Specific

Phase 3
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Exceeds CDF
RG 1.174

Exceeds LERF
RG 1.174

NO

NO

Acceptable
Performance

Yes

NoFinal HSS

 

 

 

Final LSS

 

 

Candidate LSS

YES

YES

 

Enter Corrective Action 
Program (CAP) / Update 

Categorization and 
Treatment, if necessary

   
   

  
   Does alternate treatment strategy

provide reasonable confidence for all
safety related functions under design basis accident 

conditions, including seismic conditions and
environmental conditions and effects

throughout their service life?

STOPNO

YES

  

 

  
 

Implement Alternate 
Treatment Strategy

Performance
Monitoring

  
   

 

  
   

 

Develop Alternate 
Treatment Strategy for 

Component X
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No Change
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10CFR50.69(c)(iv) Performance Monitoring

Phase 4 Phase 5
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Supplemental Item 1 – Example 1
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Supplemental Item 1 – Example 2



© 2024 Electric Power Research Institute, Inc. All rights reserved.17

Supplemental Item 1 – Example 3
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For Discussion on Supplemental Item 1

 EPRI understands the NRC-identified issue:
– Enhance basis and implementation of the different types and designs being 

reflected in the guidance
– Reinforce the integrated, systematic methodology (consistent with existing 

overall guidance for 50.69)
– We also understand the examples 1, 2, 3 are to highlight specific NRC concerns

 Focus of our discussion is to understand the expectation and needs to 
what needs to be supplemented and the level of detail 
– Review of the examples indicate the enhanced methodology would not allow 

for mischaracterization of HSS versus LSS
– EPRI can supplement to reinforce/strengthen these aspects
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DISCUSSION Item 1
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For Discussion on Supplemental Item 5

 Operating experience shows that smaller SSCs fail at a higher rate 
than larger SSCs and that some smaller diameter piping with high 
CCDP could be categorized as LSS.

 EPRI understands the NRC indicated supplemental information 
provided by EPRI included the type of information the staff is 
seeking. 
– We would like to discuss the information and the level of detail 

to ensure EPRI actions to supplement follow the expectation 
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DISCUSSION Item 5
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Supplemental Item 6

 Pipe rupture initiating event frequencies could change with new 
treatments, such as: changes due to revised inspection, quality 
control, and repair/replacement activities. It is not apparent to 
the RNC staff that these changes are accounted for in the method.
– The supplemental information provided by EPRI for NRC Item 6 includes 

sufficient information for the staff’s acceptance review

 EPRI appreciates the NRC feedback on this issue
 EPRI will be prepared to address additional questions on this item, 

if any, beyond the acceptance review
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DISCUSSION Item 6
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