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RFA: Risk-Informed ISI Development and Application

1995-2005

Development of the EPRI Traditional Risk 2005'2015
Informed Inservice Inspection Methodology |wide scale application of RI-ISI in the US and 2015-Present

* Pilot plants approved by NRC several pilot studies and test cases within | Application to other regulatory environments
- NRC approves RI-IS| Methodology for the international community and non-light water reactor designs
generic use . ZPRI |Stre2|mlined RI-ISI Methodology * Rl surface examination requirements
evelope

—EPRI Report TR-112657, Rev B-A 299 43002003029 * Alternative to address limited examination
—EPRIR 1 44 .
» Streamlined regulatory review process eports 10 an coverage requirements

defined * Regulatory review and approval no longer |« Ajternative to RPV Threads-in-Flange
required prior to implementation examination requirements

* RI Repair/Replacement requirements

* Enhanced RI passive categorization method
for 10CFR50.69 applications

* RI High Energy Line Break

* RI Safety Classification for New Builds

* Applications for Long Term Operation

EPRI research continues to inform the further development and application of risk concepts to ISI and

other programs where it can be beneficial
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Evolution of EPRI RI-technology to PBCs (1 of 2)
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RI-ISI Program

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

Streamlined RI-ISI Pilot Plant Applications

e Grand Gulf — SE dated September 21, 2007 (ML072430005)

e DC Cook — SE dated March 30, 2011 (ML11073A084)

Damage Mechanism Evaluation
portion of EPRI TR-112657 used
to assess the susceptibility of
HSS Components to DMs in the
Streamlined RI-ISI Process

Performance

Monitoring

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

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

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

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

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.

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

Consequence of Failure Evaluation
portion of EPRI TR-112657 used
for the RI-categorization of
pressure boundary components

EPRI Traditional RI-ISI Process developed ca. 1995

Continued on
Figure 6

30 years of experience applying the EPRI RI-technology to the pressure boundary informed the

development of the Enhanced Passive Categorization Methodology (3002033536)
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Evolution of EPRI RI-technology to PBCs (2 of 2

» 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

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 1and 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 3002033536
Enhanced Risk-Informed
Categorization Methodology for
Pressure Boundary Components
(Revision 1-A), August 2025
Enhanced 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—

Prerequisites

e PREQ 1 - PRA Technical Adequacy

e 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

Phase 2—}

CoF Evaluation portion
of EPRI TR-112657

Continued from
Figure 5

T 1
LAR submittals for ~70 units have
been approved using the ANO-2 RI-
categorization method for PBCs

Entergy Operations, Inc.
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

» Criterion 11 CDF/LERF metrics are
identical to Code Case N-716

» Criterion 11 expanded to also
include CCDP/CLERP metrics for
low frequency/high consequence
scenarios

Regulatory Approved Follow-on Applications to use Case N-752
e Duke (Oconee 1/2/3) — SE dated December 13, 2023 (ML23262A967)
e Entergy (Grand Gulf, River Bend, Waterford) — SE dated May 30, 2024

(ML24151A236)

e NextEra (St. Lucie 1/2, Turkey Point 3/4, Point Beach 1/2, Seabrook) —
SE dated June 12, 2024 (ML24149A286)
e SNC (Farley 1/2, Hatch 1/2, Vogtle 1/2) — SE dated March 27, 2025

(ML24198A062)
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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

—Phase 3—
[

Design & Plant Specific

Criteria 11 Requirements

e CDF > 1E-06/year, or LERF > 1E-07/year,

e CCDP > 1E-02, or CLERP > 1E-03

All components exceeding criteria 11 must be

assigned HSS

—Phase 4—

10CFR50.69(c)(iv)

e Plant-specific sensitivity study conducted for
candidate LSS components with failure rates
increased by a factor of 3

e 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

—~Phase 5—

Performance Monitoring
e 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
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Enhanced Rl Passive Categorization and RI-HELB Projects

= EPRI 3002033536 — Enhanced Risk-Informed Categorization Methodology for Pressure Boundary Components

> Safety evaluation received July 15, 2025

> -Aversion issued August 25, 2025

> -A Topical Report Verification form received September 9, 2025

> 9 utilities have indicated plans to submit LARs to adopt the method in the near-term including plants that already
have 50.69 and want to change passive methods and new 50.69 applications (includes several fleet submittals)

= EPRI 3002033918 — Risk-informed High-Energy Line Break Evaluation Requirements

> Safety evaluation received August 29, 2025

> -A version issued October 10, 2025

> -A Topical Report Verification form received November 24, 2025

» Constellation plans to submit LARs for MUR uprates using the RI-HELB methodology

= EPRI IR-2024-0853 R1 — A Whitepaper Regarding the Risk-informed Safety Classification of Pressure Boundary
Components for New Construction

> Whitepaper submitted by NEl on November 14, 2025
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Coverage Estimation Tool

45° 70° 60°
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= To increase efficiency and reduce potential errors, T:)WP'H'M; N
EPRI members have asked us to develop a digital
tool to aide in evaluating UT coverage

= A successful tool should exhibit the following
features:

— Easily import component geometry from T&C plots ,

M

LR ermrminmia
TN g 0 1467

& S e >

— Intuitive definition of the inspection volume and
ultrasonic scan plan

— Versatile enough to allow even complex components
to be represented

— Fast and interactive feedback to allow error-free input
of the required parameters

— Clearly indicated and interpretable coverage results

= This will be a web-based tool that will allow results
to be saved locally to a computer
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Presenter Notes
Presentation Notes
This project started in 2023 with a scoping study to develop an understanding of what features were needed in the Coverage Estimation Tool (CET)
Created a beta tool as a proof-of-concept
Distributed the Beta CET to a few EPRI and Utility personnel with experience in coverage calculations 
Specify details/features that need to be included
During the scoping study it was determined this product could be helpful in calculation coverages for almost any type of examinations
Eliminated features specific to calculation coverage of VPI for N-711 
Added features that would allow individuals to specify the specific volume to be addressed
CC N-711 (volume of primary interest)
ASME Section XI butt welds (piping and vessel)
Risk Informed (Appendix R/CC N-716)



Coverage Estimation Tool (continveq)

= Project Schedule

— The Beta Test version of the tool was
released on the EPRI Website in
November 2025

— The Beta Test is currently running
through Q2 2026

— Expect to incorporate final changes and
release the users guide and Coverage
Estimation Tool in Q4 of 2026

JANUARY
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Risk-Informed In-Service Inspection - Wiki Page

= This Risk Informed ISI was one of the pilot e
applications for the EPRI NDE Subject Area LU J— B

This wiki contains Nondestructive Evaluation (NDE) research and resources pertaining to the Boiling Water Reactor Vessel

I l I ' a e S Home and Internals Program (BVWRVIP).
I I - g . The categories of information and content included in this wiki are detailed below:
NDE Development

Research « NDE Development Research: Results of NDE research conducted in the NDE Development task of the BWRVIP

Search Al Inspection Commitiee.
Search by Topic

s Other NDE Research: Results of NDE research conducted by BWRVIP that was not conducted as a part of the NDE
earch by

M : : ° M Component Development task of the BWRVIP Inspection Committee.
— - « Ongoing NDE Activities: Information summarizing NDE demonstrations and NDE research projects that are ongoing
Other NDE Research gty

Ongoing NDE Activities * Operating Experience: Resources containing various types of operating experience related to BWRVIP. This includes

NDE Awareness updates (intended to assist sites in upcoming examinations and outage work), and plant operating
Operating Experience

[ ] ] L[] ] [ ] L L experience that has been shared previously during BWRVIP Inspection Commitiee meetings.
[ ] I p rOVI e S I m I a r I n O r m a I O n O e S I I Ig e Training Training: Links to EPRI training opportunities pertaining to NDE and the BWRVIP.

BWRVIP Links « BWRVIP Links: Miscellaneous links to other helpful tools and resources developed and used by the BWRVIP.

source RI-ISI report

Only EPRI personnel can edit wiki content. Each wiki page that has technical content has a record of revisions at the
bottem of the page. The record of revisions summarizes technical changes made for each revision. Minor, editorial changes
may be made without changing the revision number.

When substantive technical changes are made to a page. or new pages are added, member review may be obtained. Since
. O W S a O u p a e C O I . e l l I I I O r e changes are made "live" within the wiki environment, a version that is currently in review will have "in review" following the

revision number. Pages of revisions that are in review should be considered preliminary until the review is complete and the
"in review" has been removed from the revision number.

frequently

If you have any questions about EPRI BWRVIP or need support, please email us.

If you have comments on this wiki or identify any issues, please email usi?

= EPRI Members will be able to access source

For further information about EPRI, call the EPRI Customer Assistance Center at 800-313-3774 or e-mail
askepri@epri.com

reports directly from the Wiki-page using hyper

marks of the Electric Power Research Institute, Inc

]
I | I S This page was last edited on 3 December 2024, at 20:50.

Careers Contact EPRI - Copyright Policy  Privi

U Powered by
cy Policy  Terms of Use Mediawiki

= Released in December 2026
— www.riskinformed.epri.com

8 © 2026 Electric Power Research Institute, Inc. All rights reserved. [ =dr=d]
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New and Future Projects

= Degradation Mechanism (DM) Assessment CBT and
Documentation Tool — Ongoing (expected release Q2 2026)

= Consequence of Failure (CoF) Evaluation CBT and Documentation
Tool — Ongoing
— Historic context of each step in the DM & CoF evaluation process
— Applicable EPRI and industry guideline documents
— Examples of completed DM & CoF evaluations

— Intuitive, menu-driven forms to collect, evaluate, and organize data for
DM & CoF evaluations

9 © 2026 Electric Power Research Institute , Inc. All ri ghts reserved . E[:E'


Presenter Notes
Presentation Notes
DM Assessment CBT – Content has been developed and in the process of being reviewed.  Will be turning over to the CBT developer completion in Q1/Q2.  The accompanying tool for evaluation/documentation is expected to be available in 2026.
The  
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