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January 18, 2012

Neil Wilmshurst

Vice President and Chief Nuclear Officer
Electric Power Research Institute

1300 West W. T. Harris Boulevard
Charlotte, North Carolina 28262-8550

SUBJECT:  FINAL SAFETY EVALUATION OF ELECTRIC POWER RESEARCH INSTITUTE
TOPICAL REPORT, 1021467, REVISION 0, “NONDESTRUCTIVE
EVALUATION: PROBABILISTIC RISK ASSESSMENT TECHNICAL
ADEQUACY GUIDANCE FOR RISK-INFORMED IN-SERVICE INSPECTION
PROGRAMS" (TAC NO. ME1057)

Dear Mr. Wilmshurst:

By letter dated February 18, 2009 (Agencywide Documents Access and Management System
(ADAMS) Accession No. MLOS0700594), supplemented by letters dated December 15, 2009,
May 12, July 8, and October 12, 2010, January 19, and June 2, 2011 (ADAMS Accession Nos.
ML093520080, ML11229A675, ML101930535, ML102920275, ML110250354, ML11158A014),
the Electric Power Research Institute (EPRI) submitted for U.S. Nuclear Regulatory
Commission (NRC) staff review and approval Topical Report (TR) 1021467, Nondestructive
Evaluation: Probabilistic Risk Assessment Technical Adequacy Guidance for Risk-Informed In-
Service Inspection Programs (ADAMS Accession No. ML101930535). By letter dated
September 30, 2011, the NRC issued for a 30-day public comment period on the draft safety
evaluation (SE) (ADAMS Accession No. ML112280525) for the TR. No comments were
received as a result of the comment period. This letter transmits the final SE.

TR 1021467 provides guidance on determining the technical adequacy of probabilistic risk
assessments (PRAs) used to develop a risk-informed in-service inspection (RI-IS!) program.
The NRC staff reviewed TR 1021467 to determine whether its guidance will provide reasonable
assurance that the described alternative in-service inspections are risk-informed and provide
PRA technical adequacy. The review also considered compliance with license amendment and
license renewal (LR) requirements in order to allow licensees or applicants the option of
incorporating the TR guidelines by reference in plant-specific licensing actions.

The NRC staff has found that TR 1021467 is acceptable for referencing in licensing applications
for RI-IS| programs to the extent specified in the enclosed final SE. The final SE defines the
basis for acceptance of the TR. The NRC staff's final evaluation of TR 1021467, including four
plant-specific action items and four conditions is enclosed.

Our acceptance applies only to material provided in the subject TR. We do not intend to repeat
our review of the acceptable material described in the TR. When the TR appears as a
reference in license amendment requests or LR applications, our review will ensure that the
material presented applies to the specific plant involved. License amendment requests or
references to this TR in LR applications that deviate from this TR will be subject te a plant-
specific review in accordance with applicable review standards.
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In accordance with the guidance provided on the NRC public website, we request that EPRI
publish an accepted version of this TR within three months of receipt of this letter. The
accepted version shall incorporate; the changes outlined in the SE, and this letter and the
enclosed final SE after the title page. Also, it must contain historical review information,
including NRC requests for additional information and your responses. The accepted version
shall include a "-A" (designating accepted) following the TR identification symbol. If future
changes to the NRC's regulatory requirements affect the acceptability of this TR, EPRI and/or
licensees referencing it will be expected to revise the TR appropriately, or justify its continued
applicability for subsequent referencing.

Sincerely,
IRA/
Robert A. Nelson, Deputy Director

Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No. 669

Enclosure:
Final SE
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

‘ AND THE OFFICE OF NEW REACTORS FOR
THE ELECTRIC POWER RESEARCH INSTITUTE TOPICAL REPORT 1021467
“NONDESTRUCTIVE EVALUATION: PROBABILISTIC RISK ASSESSMENT
TECHNICAL ADEQUACY GUIDANCE FOR
RISK-INFORMED IN-SERVICE INSPECTION PROGRAMS"

PROJECT NO. 669

1.0 INTRODUCTION AND BACKGROUND
1.1 Introduction

The objective of the topical report (TR) process is, in part, to add value by improving the
efficiency of other licensing processes, for example, the process for reviewing license
amendment requests (LARs) from commercial operating reactor licensees. The purpose of the
U.S. Nuclear Regulatory Commission (NRC) TR program is to minimize industry and NRC time
and effort by providing for a streamlined review and approval of a safety-related subject with
subsequent referencing in licensing actions, rather than repeated reviews of the same subject.

A TR is a stand-alone report containing technical information about a nuclear power plant safety
topic, which meets the criteria of a TR. A TR improves the efficiency of the licensing process by
allowing the NRC staff to review a proposed methodology, design, operational requirements, or
other safety-related subjects that will be used by muitipie licensees, following approval, by
referencing the approved TR. The TR provides the technical basis for a licensing action.

During the review of the Electric Power Research Institute’s (EPRI's) TR 1021467, the NRC
staff found that, in general, the TR meets the objectives of a TR and reinforces previously
established NRC regulations and guidelines as noted within this safety evaluation (SE). The
NRC has evaluated this TR against the criteria of 10 CFR Section 50, and has determined that it
does not represent a backfit. Specifically, NRC Staff technical positions outlined in this SE are
consistent with the aforementioned regulations and established staff positions, while providing
more detailed discussion concerning the methodology and data required supporting risk-
informed in-service inspection programs. This SE endorses staff positions previously
established through licensing actions and interactions with industry.

1.2 Background
By letter dated February 18, 2009 (Reference 1), supplemented by letters dated December 15,
2009 (Reference 2), May 12, 2010 (Reference 3), July 8, 2010 (Reference 4), October 12, 2010

(Reference 5), January 19, 2011 (Reference 6), and June 2, 2011 (Reference 7), EPRI
submitted for NRC staff review and potential endorsement TR 1018427, Nondestructive

Vi
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Evaluation: Probabilistic Risk Assessment Technical Adequacy Guidance for Risk-informed In-
Service Inspection Programs. Under the letter dated July 8, 2010 (Reference 4), EPRI
submitted TR 1021467, Nondestructive Evaluation: Probabilistic Risk Assessment Technical
Adequacy Guidance for Risk-informed In-service Inspection Programs. Reference 4, numbered
1021467, (the TR), replaces the initial EPRI TR (Reference 1) that was numbered 1018427.

On September 30, 2011 (Reference 9), the NRC issued a draft SE for a 30-day comment
period. No comments were received.

1.3 Purpose

The NRC staff reviewed TR 1021467 to determine whether its guidance will provide reasonable
assurance that the described alternative in-service inspections are risk-informed and provide
probabilistic risk assessment (PRA) technical adequacy. The review also considered
compliance with license amendment and license renewal (LR) requirements in order to allow
licensees or applicants the option of incorporating the TR guidelines by reference in plant-
specific licensing actions.

The TR states that the primary objective of the submittal is to provide guidance on determining
the technical adequacy of PRAs used to develop a risk-informed in-service inspection (RI-IS!)
program. EPRI has previously supported the development of two related but substantively
different RI-IS| methodologies; referred to in the TR as “Traditional” and “Streamlined.” These
methodologies are summarized in Appendix B of the TR. The TR describes the technical
adequacy requirements for both methods and requests NRC endorsement of these
requirements. This SE provides conclusions, findings, or endorsement of the PRA technical
adequacy requirements that can be referenced by a licensee to support the technical adequacy
of the PRA used to develop its proposed RI-IS| program.

The Traditional methodology is described in EPR! TR-112657, Revision B-A, Revised Risk-
Informed In-service Inspection Evaluation Procedure, December 1999 (Reference 8). The NRC
endorsed this methodology as described in Reference 8. Licensees may implement the
Traditional methodology by requesting relief to implement the RI-ISI as an alternative to the
requirements of the American Society of Mechanical Engineers (ASME) Code Section Xl for in-
service inspection (IS!) pursuant to Section 50.55a(a)(3)(i) of Title 10 of the Code of Federal
Regulations (10 CFR) on the basis that the aiternative provides an acceptable level of quality
and safety.

The Streamlined methodology is described in ASME Code Case N-716 Alternative Piping
Classification and Examination Requirements, Section XI Division 1 (N-716). The NRC staff
has not endorsed N-716 but has approved several relief requests based, in part, on the
methodology described in N-716. Licensees may implement the Streamlined method by
requesting relief to implement the RI-ISI as an alternative to the requirements of the ASME
Code Section Xl for I1SI pursuant to 10 CFR 50.55a(a)(3)(i) on the basis that the alternative
provides an acceptable level of quality and safety. New build licensees developing an RI-ISI
program using the Streamlined method may have to request relief by providing justification to
the NRC of sufficiently similar characteristics that the generic high-safety-significant (HSS)
piping segments developed for the operating fleet are applicable. If endorsed by the NRC in

Vi
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Regulatory Guide (RG) 1.147, In-service inspection Code Case Acceptability, ASME Section X,
Division 1, licensees may implement this alternative 1SI program without prior NRC staff review
and approval.

1.4  Organization of the Safety Evaluation

Section 2.0 of this SE provides the NRC staff's regulatory evaluation of the TR, including the
necessary references for use during licensing actions. Section 3.0 provides the technical
evaluation, including NRC staff concerns with the TR as written. Section 4.0 summarizes the
limitations and conditions and the applicant/licensee action items. Section 5.0 provides the
conclusions resulting from this SE. Section 6.0 provides the references utilized in this SE.

2.0 REGULATORY EVALUATION

Pursuant to 10 CFR 50.55a(g), ASME Code Class 1, 2, and 3 components (including supports)
shall meet the requirements set forth in the Code to the extent practical within the limitations of
design, geometry, and materials of construction of the components. The regulation in 10 CFR
50.55a(g), “In-service Inspection Requirements,” requires, in part, that Classes 1, 2, 3, MC, and
CC components and their supports meet the requirements of Section XI, “Rules for In-service
Inspection of Nuclear Power Plant Components,” of the ASME Boiler and Pressure Vessel Code
(BPVC) or equivalent quality standards. Every 3 years the ASME publishes a new edition of the
BPVC, including Section XI, and new addenda are published every year. The latest editions
and addenda of Section XI| that the NRC has approved for use are referenced in 10 CFR
50.55a(b). The ASME also publishes Code Cases quarterly. Code Cases provide alternatives
to existing Code requirements that the ASME developed and approved. RG 1.147 identifies the
Code Cases that the NRC has determined to be acceptable alternatives to applicable parts of
Section XI.

The regulation at 10 CFR 50.55a(g) also states that IS| of the ASME Code, Class 1, 2, and 3
components is to be performed in accordance with Section Xl of the ASME Code and applicable
addenda, except where specific written relief has been granted by the NRC. According to 10
CFR 50.55a(a)(3), the NRC may authorize alternatives to the requirements of 10 CFR
50.55a(qg), if an applicant demonstrates that the proposed alternatives would provide an
acceptable level of quality and safety, or that the specified requirement would result in hardship
or unusual difficulty without a compensating increase in the level of quality and safety. AN RI-
ISI program replaces the number and locations of non-destructive examination (NDE)
inspections based on ASME Code Section XI requirements by the number and locations of
these inspections based on the RI-IS| guidelines. PRA results are used to develop the RI-IS|
program and to demonstrate that the proposed alternative provides an acceptable level of
safety. Consequently, confidence in the information derived from a PRA is an important issue,
in that the accuracy of the technical content must be sufficient to justify the specific results and
insights that are used to develop the RI-ISI program.

General guidance in defining acceptable methods for implementing an RI-ISI program is
provided in RG 1.174, An Approach for Using Probabilistic Risk Assessment in Risk-Informed
Decisions on Plant-Specific Changes to the Licensing Basis. One of the requirements for an
acceptable RI-ISI program is that the program is developed using a PRA where the scope, level

viii
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of detail, and technical acceptability of the PRA are commensurate with the application for which
it is intended and the role the PRA results play in the integrated decision process. Although the
TR's title includes only “technical adequacy,” the TR also identifies the adequate scope and
level of detail of the PRA analysis.

Revision 2 of RG 1.200, An Approach for Determining the Technical Adequacy of Probabilistic
Risk Assessment Resulits for Risk-Informed Activities, issued in March 2009, describes one
acceptable approach for determining whether the technical adequacy of the PRA, in total or the
parts that are used to support an application, is sufficient to provide confidence in the results,
such that the PRA can be used in regulatory decision-making for light-water reactors. RG 1.200
endorses the PRA quality descriptions contained in ASME/American Nuclear Standard (ANS)
RA-Sa-2009, Addenda to ASME/ANS RA-S-2008 Standard for Level 1/Large Early Release
Frequency Probabilistic Risk Assessment for Nuclear Power Plant Applications (ASME/ANS
Standard).

For reactors licensed under 10 CFR Part 52, 10 CFR 50.71(h)(1) states that no later than the
scheduled date for initial loading of fuel, each holder of a combined operating licensee (COL)
shall develop a level 1 and a level 2 PRA. The PRA must cover those initiating events and
modes for which NRC-endorsed consensus standards on PRA exist 1-year prior to the
scheduled date for initial loading of fuel. PRAs should be developed consistent with NRC-
endorsed consensus standards and other external events prior to the RI-IS| implementation.

The regulation at 10 CFR 50.71(h)(2) states that each COL holder must maintain and upgrade
the PRA required by 10 CFR 50.71(h)(1). The upgraded PRA must cover initiating events and
modes of operation contained in NRC-endorsed consensus standards on PRA in effect 1 year
prior to each required upgrade. The PRA must be upgraded every 4 years until the permanent
cessation of operations under 10 CFR 52.110(a). The PRA models must be updated and
upgraded as necessary during both pre-operation and post-operation phases to maintain quality
requirements needed for an RI-IS| program.

When the NRC approved TR appears as a reference in an RI-ISI program, the licensee should
have made all changes to the PRA models, methods, and documentation such that the PRA
meets, at a minimum, all the supporting requirements at the capability category identified in the
endorsed version of the TR. If referenced as part of an RI-IS| program, the NRC staff is not
required to perform a review of the PRA technical adequacy.

3.0 TECHNICAL EVALUATION

The ASME/ANS Standard describes the technical requirements for a PRA in a series of tables
that list hundreds of detailed Supporting Requirements (SRs). SRs identify basic features of
PRA analyses and describe an activity or the process required to support each feature. Some
SRs describe a single variation of an activity or process that a PRA has included or not included
(i.e., Met or Not-Met). Some SRs provide three variations designated Categories I, Il, and Ill
that differ in level of detail, degree of plant-specificity, or degree of realism. The remaining SRs
provide two variations by grouping either Categories 1 and Il, or [l and Il together.

in general, RG 1.200 clarifies that the current good practice, i.e., Capability Category Il of the
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ASME/ANS Standard, is the level of detail that is adequate for the majority of applications.
However, for some applications, Capability Category | may be sufficient for some SRs. In other
applications, Capability Category Il may be required. For SRs that do not differentiate between
capability categories, a “Met” is generally acceptable.

The TR proposes Capability Categories for each SR in Parts 2 (internal events) and 3 (flooding
events) of ASME/ANS RA-Sa-2009'. Parts 4 through 9 in the ASME/ANS Standard describe
the PRA analyses for fires (Part 4); seismic events (Part 5); high winds, external floods, and
other external hazards (Parts 6 through 9).

Implementation of RG 1.200 is achieved through a peer review where a team of experienced
industry analysts determine if the methodology and the implementation of the methodology
meet the attributes described in the ASME/ANS SRs. Findings or “facts and observations”
(F&Os) are usually developed when an SR is Not-Met or when Capability Category Il, if
differentiated, is not achieved. F&Os may also be developed if individual errors are identified or
if inconclusive or inconsistent documentation prevents the peer review team from determining
what methodology the licensee used. F&Os associated with differences between the licensee
PRA and the capability categories identified in the TR should be resolved. To resolve a
weakness in an SR caused by missing or inadequate technical evaluation, that evaluation must
be performed and documented; compared to the SR attributes; and the capability category
identified. To resolve a weakness in an SR caused by an inability to determine the capability
category because of inconclusive or inconsistent documentation, the method or activity used by
the licensee to address the SR must be clarified and documented, compared to the SR
attributes, and the capability category identified.

In addition to peer reviews, operating experience is important to understanding mechanisms
that may affect IS at nuclear power plants. The nature of operating experience is such that it
can come from a variety of sources and may affect any number of areas of plant operation.
Thus, potentially relevant operating experience must be screened and, if necessary, further
reviewed to determine whether any subsequent actions should be taken. The NRC staff
recognizes that the capture and review of operating experience may best be accomplished
through generic plant operating experience review activities, such as those implemented to
address Item |.C.5, "Procedures for Feedback of Operating Experience to Plant Staff,” of
NUREG-0737, “Clarification of TMI Action Plan Requirements.” In this regard, the staff believes
that guidance on the ongoing review of operating experience for RI-IS| should be addressed as
a generic process that is used to inform and, when necessary, to develop new RI-IS! guidance.
This process would be used for the operating experience element of all RI-ISI, similar to how the
10 CFR Part 50, Appendix B, quality assurance program may be applied to the elements of
corrective actions, confirmation process, and administrative controls. Therefore, the staff
believes that the TR should address the ongoing review of operating experience in the same
fashion as the quality assurance program.

! The labels in the ASME/ANS Standard endorsed by RG 1.200 that are assigned to many of the
individual supporting requirements have been changed during the reorganization between RA-Sb-2005
and RA-Sa-2009. The Topical uses the labels from RA-Sb-2005. This SE uses the same labels as the
Topical, but also provides the new labels in RA-Sa-2009 in parentheses throughout the safety evaluation.
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3.1 ASME/ANS Standard Parts 2 and 3

Appendix A in the TR lists all the SRs in Parts 2 and 3 of the ASME/ANS Standard. For each
SR in Part 2 (Internal events), two justifications for the proposed acceptable capability
categories are proposed, one for the Traditional and one for the Streamlined analysis. In most
SRs, the proposed acceptable category and justifications are identical. In some SRs, the
proposed acceptable categories are the same but the justification varies between the Traditional
versus the Streamlined methods. Only one SR, |E-A4, proposes a different acceptable SR
category for the Traditional versus the Streamlined analysis.

For each SR in Part 3 (flooding), an acceptable capability is only proposed for the Streamlined
analysis. The TR clarifies that RI-IS| applications using the Traditional analysis must perform an
analysis as described in the EPRI TR-112657 instead of the flooding analysis described in

Part 3 of the ASME/ANS Standard. The Traditional method requires a flooding analysis for
each pipe segment in the scope of the proposed RI-IS| program and therefore does not need to
be reviewed against the flooding requirements in the ASME/ANS Standard. Conversely, the
Streamlined method relies on an appropriate screening flooding analysis which is described in
Part 3 of the ASME/ANS Standard. Therefore the information contained in Appendix A in the
TR provides the required guidance.

Each SR in Appendix A of the TR provides a column “assessment for RI-iS| Purposes.” The
proposed capability category that should be acceptable for the SR is both identified and justified
in this column. Although the specific wording in the “assessment” column sometimes varies,
inspection of the TR yields five general justifications for accepting the use of PRAs with SRs for
which CCl or “Not-Met" (i.e., lower than general good practices) have been assigned.

1. The TR states a lower capability category should be acceptable for some SRs because,
“applying conservatisms for this SR will at worst only add inspection.” Lower capability
categories in general are more conservative than high categories. Both the Streamlined
and the Traditional methods' safety-significance ranking process rely on the absolute
risk values and that excessive conservatism in one scenario will not mask any other
scenario. Therefore, the staff finds that a capability category less than “ll” is acceptable
for SRs to which this assessment applies.

2. The TR states, using several different phrases, that the RI-ISI assessment of flood
scenarios will correct or render unimportant any impact on the RI-IS| program associated
with accepting the lower capability category for some internal event SRs. In general, the
flooding analysis assumes a flood, then identifies all Structures, Systems and
Components (SSCs) that fail because of the flood, and quantifies the scenarios caused
by or made worse by these failures. For example, weaknesses in identifying all sources
of internal initiating events (IE-Ad (IE-AS5)) are unimportant for RI-ISI because the
flooding analysis must identify every scenario arising from SSC failure following each
flooding event. The NRC staff concurs that the focused flooding evaluation can correct
or render unimportant weaknesses in some internal events SRs. Therefore, the staff
finds that a capability category less than “II" is acceptable for SRs to which this
assessment applies.

Xi
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3. The TR states that analyses or plant features addressed by some SRs are “not relevant”
because, however it is modeled, it will not impact the results used to support the RI-ISI
program evaluation. Not all analyses or plant features will affect the results used to
support RI-ISI and changes to features that don’t affect the results are unnecessary.
Therefore, the staff finds that a capability category less than "II" is acceptable for SRs to
which this assessment applies.

4. The TR states that the impact of using the lower capability category (or departure from
realism) is not expected to substantively affect the risk-significance due to the “order of
magnitude absolute ranking and grouping approach” used. Sometimes this assessment
is modified for the “Streamlined” method to refer to the small Core Damage Frequency
(CDF) / Large Early Release Frequency (LERF) threshold used for identifying plant
specific HSS piping which is also an order of magnitude guideline. The NRC staff
concurs that the methods are order of magnitude ranking and grouping which are
relatively insensitive to small quantitative changes. Small changes in the input values
that could result when a higher capability category is met for an SR are not expected to
cause significant changes to the PRA results which would be needed to change the
proposed RI-IS| program. Therefore, the staff finds that a capability category less than
“II” is acceptable for SRs to which this assessment applies.

5. The TR states that the lower capability category “provides resolution and specificity
sufficient to identify the importance of the contributors at the system or train level.” Both
the Traditional and Streamlined methods are based on absolute risk resuits which are
directly compared to a guideline value and used in a change in risk analysis. The staff
finds that “resolution and specificity” is a vague term that is more related to precision
than accuracy and does not address the potential impact that meeting the higher
capability category could have on the PRA results. Therefore, the NRC staff finds that
this assessment category cannot be used to justify a CCl or “Not-met” assignment.

In most SRs, the NRC staff has identified one of the four above justifications as applicable to the
proposed capability category. Intwo SRs, the NRC did not identify any other applicable
justifications and the general requirement in RG 1.200 for a capability category |l or Met is
retained. These changes are described in Table 1.

Table 1 attached to this SE includes the NRC staff position on specific items in the TR to reflect
the staff positions described above. These positions are:

« No objection. The NRC staff has no objection to the requirement or to the basis.
* Qualification. The NRC staff has a technical concern with the requirement and has
provided a qualification to resolve the concern.

In the qualification, stricken text does not comport with the NRC staff position while bolded text

should be added to comport with the staff position. Italicized text, when included, clarifies the
staff position.
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3.2 ASME/ANS Standard Parts 4 through 9

RG 1.174 states that the assessment of the risk implications in light of the acceptance
guidelines requires that all plant operating modes and initiating events be addressed. However,
RG 1.174 further clarifies that it is not necessary to have a PRA that quantitatively treats all
inttiating events if a qualitative treatment demonstrates the acceptability of the proposed change
would not be affected by the unmodeled initiators. The TR proposes a qualitative treatment of
the risk from fire events and from events that impose extreme loads on piping systems.

Fire events

1S| examines welds in order to identify and, if necessary, initiate the repair of flaws. The TR
states that fire events may challenge piping integrity by causing transients that must be
mitigated, but such challenges are expected to be less frequent and not significantly different
than challenges caused by the random occurrence of internal initiating events. The NRC staff
concurs with this assessment.

Extreme loading events

Beismic and other external events such as high winds, tornados, and floods may subject piping
systems to increased and, for severe events, catastrophic loads. The TR notes that well
engineered systems and structures such as piping systems are mechanically rugged. The staff
evaluated the affect of seismic loads on piping in NUREG 1903, Seismic Considerations For the
Transition Break Size. The NUREG concludes that, for most sites, only large flaws (e.g.,
greater than 30 percent of the piping wall thickness for a flaw approximately 145 degrees
around the piping circumference) could cause piping to fail after seismic events that may be
more frequent than about 10%/year. Seismic and other increased load events are too infrequent
to cause flaw growth and therefore some other degradation mechanism is needed to grow flaws
to such large sizes. The RI-ISI process already re-directs inspections to piping with degradation
mechanisms that could cause flaw growth and with the greatest impact on risk. Conversely,
catastrophic loads will fail piping with or without flaws that might have been removed as a result
of inspections and therefore including these catastrophic loads could misdirect the selection of
locations. In its letter dated June 2, 2011 (Reference 7), EPRI noted that plant-specific service
experience (e.g., accepted or repaired flaws/indications) is included in the Ri-1S| element
selection process. The staff concludes that additional analyses of extreme loading events are
not needed because the relevant information (pipe rupture safety-significant and plant-specific
service experience) is addressed and additional evaluation will not change the conclusions
derived from the RI-IS! program.

3.3 New Build Fleet (Part 50 & Part 52)

When proposing an alternative RI-1S| program under 10 CFR 50.55a(a)(3)(j) to a conventional
IS! program, licensees will use a plant-specific PRA as an input. New plants licensed under part
50 must have a PRA capable of satisfying the quality requirements in the TR. New plants
licensed under Part 52 must have a PRA that meets the requirements of 10 CFR 50.71(h).
These plant-specific PRAs should reflect the as-built, as-operated plant, in that they represent
the current plant design, configuration, and operating practices to the extent required to support
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the RI-ISI program. Since the plant-specific PRA cannot be completed until the plant is
constructed, it is anticipated that the Ri-ISI program could be implemented during the
operational phase after initial fuel load.

The RI-ISI RGs and the RI-ISI SRP are written based on the premise that a conventional 1S|
Program exists and is modified in part to an RI-IS| program. The Part 52 design certification
(DC) and combined license (COL) application submittals have been based on generating a
conventional ISI Program, and the acceptance review has been predicated on the development
of a conventional IS| Program. Similarly, the licensing process under Part 50 has been based
on generating a conventional I1S| program. The current RI-ISI process is based, in part, on
comparison to a conventional ISl program. New build licensees may propose alternative RI-1S|
methods that are not compared to a conventional program but that would still provide an
acceptable level of quality and safety.

For individual new build licensees developing RI-IS| programs after sufficient plant-specific data
and operating experience become available, the licensees should address the technical
adequacy of PRAs used to develop an RI-IS| program by complying with the guidance of
Section 3.1, Section 3.2, and Table 1 of this SE.

The staff finds that the PRA when used in support of a Traditional RI-ISI program for the new
build fleet should be of sufficient technical adequacy 1) consistent with the requirements for
currently operating reactors specified in Section 3.0 of this SE and 2) as modified in the
following discussion. Use of the Streamlined methodology requires that the new build reactor
has sufficiently similar characteristics of the operating fleet and that the generic HSS piping
segments developed for the operating fleet are applicable. For some plant designs, the NRC
staff may have insufficient information to reach this conclusion for new build reactors and
therefore only approves referencing the TR requirements as demonstration of PRA technical
adequacy for proposed RI-IS| programs developed using the Traditional method. Individual new
build licensees developing RI-ISI programs using the Streamlined method may request to
reference the TR by providing justification of sufficiently similar characteristics in the submittal to
the NRC.

The ASME/ANS-PRA Standard referenced in the TR, as endorsed by RG 1.200, has been
developed to support risk-informed activities at operating reactors. As such, many SRs do not
specify the variable degree of achievability by a plant-specific PRA at initial fuel load as
compared to a PRA for a plant with operational experience. Specifically, some SRs in the PRA
standard may not be fully achieved until after plant operation due to the lack of industry or plant-
specific operating data. The staff finds that it is necessary to identify those SRs that have a
variable degree of achievability and to clarify their acceptability for use in demonstrating PRA
technical adequacy to support the development of an RI-ISI program for new build reactors.

Table 2-3 "Assessment for New Build” of the TR identifies 75 SRs that have some variable
degree of achievability before a plant acquires operating experience. Of the SRs listed in the
table, 6 SRs are identified as “need not be met” for operating plants implementing an RI-ISI
program and therefore are also similar for new build. Of the remaining SRs listed in Table 2-3,
17 require no plant specific input for the capability category required by the TR and may be met
before initial fuel load, 28 can be fully met at initial fuel load, and 24 can be fully met by the first
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inspection period.

The staff has reviewed Table 2-3 of the TR and EPRI's responses dated January 19, 2011
(Reference 6) and June 2, 2011 (Reference 7) to the RAIls and reached the following
conclusions.

Since the RI-IS| program is an alternative to the ASME Section XI IS! requirements which would
be requested under 10 CFR 50.55a(a)(3), the ASME Section X! IS| program should have been
developed prior to the RI-ISI implementation. Therefore, all important plant-specific operating
procedures should be developed in support of the conventional [Si program and will be
completed prior to initial fuel load. Other than normal plant changes reflecting lessons learned,
these procedures and systems information are not expected to change as the plant transitions
to full operation. Therefore, the SRs relevant to the use of assumptions about the “as
anticipated” to be operated plant versus plant-specific procedures/systems should all meet the
assigned capability category at initial fuel load.

Regarding the issue of plant-specific versus generic experience/data, it is acceptable for new
plants to initially use only generic experience/data in some areas in support of the RI-ISI
program, because the EPRI methodologies have been developed such that only large changes
in a large amount of data would be expected to have a significant impact on the results.
Furthermore, the RI-IS| program is a living program, so that new information (e.g., plant-specific
data) is incorporated into the program on a periodic basis. This new information may result in an
increase or decrease in the inspection population. From a practical perspective, the inspections
themselves are allocated over a 10-year interval. As such, if incorporating plant-specific
experience/data into the program results in additional inspections at the end of the first
inspection period, then there would still be two inspection periods available to incorporate this
impact into the program prior to closing out the inspection interval.

Accumulating operating experience in all SRs that require as-built, as-operated data would only
have a significant impact on the RI-ISI program, if the as-built, as-operated plant experience is
radically different than that assumed in the PRA. Although the as-built, as-operated data, when
incorporated, may increase the inspection population, since the inspections are allocated over a
ten year interval, there should be time available to incorporate this impact into the program,
thereby completing 100 percent of the inspection population prior to closing out the inspection
interval.

Table 2 attached to this SE provides the NRC staff position on specific items in Table 2-3 of the
proposed TR. Similar to Table 1 of this SE, Table 2 reflects the staff positions including “No
objection” and “Qualification.” In the qualification, stricken text does not comport with the NRC
staff position while bolded text should be added to comport with the staff position. Since the
SRs stated in the TR are established for the Level 1 and Level 2 internal events PRA, it is
important to note that, for new reactors, if the fire, seismic, and other external events PRAs are
to be used to support the RI-IS! program, the licensees must demonstrate compliance with the
PRA technical adequacy requirements, and that these PRAs are of sufficient technical
adequacy to support the application.

Regarding the risk-informed pre-service inspection (RI-PSl) program proposed in the TR,
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currently, RI-PSl is not programmatically acceptable for new reactors. Therefore, the staff
concludes that, at this point, it is premature to discuss specific PRA technical adequacy
guidance relevant to the RI-PSI| program. The staff does not endorse any of the discussions in
the TR related to the RI-PSI program.

4.0 CONDITIONS AND LIMITATIONS AND APPLICANT/LICENSEE PLANT-SPECIFIC
ACTION ITEMS

Based on its review, the NRC staff identified some issues and concerns in Section 3.0 of this SE
that were not adequately resolved regarding the implementation of EPRI TR 1021467. Some of
the staff's issues that are not adequately resolved and remaining concerns are related to
conditions and limitations on the use of the tables contained within the TR. These conditions
and limitations address deficiencies in the TR and are identified in this Section. In addition,
some of the staff's issues and concerns that were not adequately resolved are related to
applicant/licensee action items related to the use of EPRI TR 1021467. These plant-specific
action items address topics related to the implementation of EPRI TR 1021467 that could not be
effectively addressed on a generic basis. Although Section 4.1 and 4.2 describe the conditions
and limitations and the plant-specific action items identified by the NRC staff, Section 3 more
fully describes all concerns and shall be considered during any update to EPRI TR 1021467 to
comport with this SE.

4.1 Limitations and Conditions

1. The justification that a lower capability category “provides resolution and specificity
sufficient to identify the importance of the contributors at the system or train level’ cannot
be used to justify a CCl or “Not-met” assignment. The final TR shall be modified to
clearly reflect this limitation. This is Topical Report Condition 1.

2. The NRC staff does not find the methods and results in the July 2010 version of the TR
acceptable but, instead, would endorse the methods and results that would be described
after modifying the TR by incorporating the specific changes identified in Tables 1 and 2
of this SE, and by appropriately reflecting the other limitations and conditions in this SE.
The final TR shall be modified to clearly reflect this condition and limitation. This is
Topical Report Condition 2.

3. For new build nuclear power plants, the NRC staff only approves referencing the TR
requirements as demonstration of PRA technical adequacy for proposed RI-IS|
programs developed using the Traditional method. The final TR shall be modified to
clearly reflect this limitation. This is Topical Report Condition 3.

4. RI-PSI for new reactors is not programmatically acceptable. The final TR shali be
modified to clearly reflect this limitation. This is Topical Report Condition 4.

4.2 Plant-Specific Action ltems

1. For a supporting requirement to be considered met at the capability category required in
the TR, all relevant peer and other independent review findings shall have been
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addressed and, as necessary, applicable changes made to PRA models, methods, and
-documentation. This is Applicant/Licensee Action Item 1.

2. An approved, conventional IS| program should be in place before the NRC will consider
an alternative to the requirements of 10 CFR 50.55a to use RI-ISI. Thisis
Applicant/Licensee Action ltem 2.

3. Any new build licensee developing an RI-IS! program using the Streamlined method
must provide to the NRC, in a request for relief, justification of sufficiently similar
characteristics in the submittal. This is Applicant/Licensee Action Item 3,

4, Plant specific operating experience and data should be incorporated into the RI-ISI
program consistent with the schedule laid out in the TR. This is Applicant/Licensee
Action Item 4,

5.0 CONCLUSIONS

The NRC staff has reviewed EPRI TR 1021467 and concludes that the TR, as modified by the
conditions and limitations and applicant/licensee action items summarized in Section 4.0 of this
SE and further described in Section 3, provides reasonable assurance that the PRA has
sufficient quality to support the development of an RI-IS! program.

The NRC staff finds that the methodology in the TR identifying what capability categories are
needed for all SRs is acceptable because it is capable of justifying differences between current
good practice (i.e., Capability Category Il or “Met”) and the capability category required to
support an RI-IS| program developed according to the Traditional or the Streamlined methods.
As described in Section 3 of this SE, the staff concurs with 4 of the 5 justifications for accepting
a lower than the current good practice Capability Category 11 (or “Met”) identified in RG 1.200.
The staff finds that the proposed justifications, as endorsed in Table 1 of this SE (Attachment 1),
appropriately reflect the potential impact of each “less than current” good practice SR on RI-ISI
programs. Therefore, a PRA that meets or exceeds the guidelines in the NRC approved version
of the TR has sufficient quality to support a proposed RI-ISI program.

The NRC staff finds that the TR appropriately identifies the SRs that have variable degree of
achievability during the transition from a plant-specific PRA before initial fuel load to a PRA for a
plant with operational experience. For these SRs, the level and timing of achievability to
support an RI-IS| program is appropriately identified and characterized in the TR with the
modifications identified in Table 2 (Attachment 2) of this SE. For individual new build licensees
developing RI-1S| programs after sufficient plant-specific data and operating experience become
available, the licensees should address the technical adequacy of PRAs used to develop an RI-
1S| program by complying with the guidance of Section 3.1, Section 3.2, and Table 1 of this SE.

When a licensee references the NRC approved version of the TR in an RI-ISI program, the
licensee should have resolved all peer review findings and made all changes to the PRA
models, methods, and documentation such that the PRA meets the supporting requirements at
or greater than the capability category identified in the TR. The NRC staff is not required to
repeat its review of the matters described in the TR conditioned upon the changes described in
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this SE (Sections 3 and 4) to be incorporated when the report appears as a reference which
was complied within a request for relief to implement an RI-{S] program, or as part of the
adoption of a code case approved for use as endorsed in RG 1.146, or other related licensing
actions.

A conventional IS| program should be in place before the licensee submits a request for relief to
implement an RI-IS| program. For operating power reactors licensed after January 1, 2011, the
RI-ISI program can evolve after operation which infers that submittal/approval prior to initial fuel
load is not schedule critical.

Concerning RI-PSI, the staff does not endorse any risk-informed pre-service inspection
programs for new reactors.

Before endorsement by the NRC, the TR must be updated to reflect the correction of the issues
described in Sections 3 and 4, including incorporation of the additions and strikeout provided by
the NRC staff in Tables 1 and 2 into the body of the TR. The updated or final TR shall be
identified by a “-A" following the TR identification. The NRC expects the “-A” version to be
issued by EPR! within three months of receipt of this final SE. The “-A” version of the TR should
incorporate the transmittal letter, the final SE, and all RAls with responses after the title page of
the TR. Upon receipt of the “-A" version, the NRC staff will review the updated TR and, if
accepted, will respond with an endorsement letter.
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Attachment 1:
Table 1

Note 1, Table 2-1 as
modified by letter dated
June 2, 2011.

For a supporting requirement to be considered met, all relevant peer
and other independent review findings shall have been addressed
and as necessary applicable changes made to PRA models, and

methods, and documentation. As-the-capabiliy-category-assignment

Referencing this Topical Report is intended to clearly define the
minimal quality of the PRA. The evaluation of possible impacts of
deviations from the TR permitted by the stricken text may be
acceptable but requires a prior submittal to the NRC for review and
therefore is not acceptable as part of the TR.

Supporting
Requirement: 2005
Version (2009 Version)

IE-A1 (IE-A1) through
AS-A8 (AS-A8)

No objection

AS-A9 (AS-A9)

CCIl because difference in success criteria caused by more use
of applicable (instead of generic) thermal hydraulic analysis
could result in significant differences in the PRA results in some
scenarios.

See Note 1

ATTACHMENT 1

XX




AS-A10 (AS-AT0)
through SC-A1 (SC-A1)

No objection

SC-A2 (SC-A2)

CClI bécause CCl definition of core damage is generally
conservative and both the Streamlined and the Traditional
methods rely on the absolute risk vatues so conservatism in one
scenario will not mask any other scenario.

SC-A3 (SC-A3) through
SC-B1 (SC-B1)

No cbjection

SC-B2 (SC-B2)

CCll because the difference in PRA results caused by using
expert panels instead of available information couild resuit in
significant differences in the PRA results in some scenarios..

See Note 1

SC-B3 (SC-B3) through

Sy-B1 (SY-BY)

No objection
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SY-B1 (SY-B1)

CCI because the probabilities from missing CCFs would have
been screened out at the system level and therefore are
expected to be small and would not affect the RI-ISI program due
to the order of magnitude ranking and grouping approach used.

SY-B2 (SY-B2) through
8Y-B10 (SY-B9)

No objection

SY-B11 (SY-B10)

CClI because the probabilities of missing actuation or lockout
events would have been screened out at the system level and
therefore are expected to be small and would not affect the RI-IS|
program due to the order of magnitude ranking and grouping
approach used.

SY-B12 (SY-B11)
through HR-A3 (HR-
A3)

No objection
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HR-B1 (HR-B1)

CCI because the probabilities from any maintenance related
failure modes that may have been screened out are expected to
be small compared to random failures and therefore would not
affect the RI-ISI program due to the order of magnitude ranking
and grouping approach used.

HR-B2 (HR-B2)
through HR-D2 (HR-
D2)

No objection

HR-D3 (HR-D3)

CClI because changes to the probabilities of HEPs due to the
process specified in CCll of this SR are expected to be small
compared to the basic HEP values and therefore would not affect
the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

HR-D4 (HR-D4)
through HR-E2 (HR-
E2)

No objection
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HR-E3 (HR-E3) and
HR-E4 (HR-E4)

CCi because changes to the probabilities of HEPs due to the
process specified in CCIl of this SR are expected to be smali
compared to the basic HEP values and therefore would not affect
the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

HR-F1 (HR-F1)

CC I/ll because it is generally acknowledged that CCll is
adequate for all but the most challenging of PRA applications.
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HR-F2 (HR-F2)

CCl because changes to the probabilities of HEPs due to the
process specified in CCll of this SR are expected to be small
compared to the basic HEP values and therefore would not affect
the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

HR-G1 (HR-G1) and
HR-G2 (HR-H2)

No objection

HR-G3 (HR-G3)
through HR-GS (HR-
G5)

CCl because changes to the probabilities of HEPs due to the
process specified in CCIl of this SR are expected to be small
compared to the basic HEP values and therefore would not affect
the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

HR-G6 (HR-G8)
through DA-A3 (DA-A4)

No objection
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DA-B1 (DA-B1)

CCl because changes to the component failure probabilities due
to the process specified in CCIl of this SR are expected to be
small compared to the basic probability values and therefore
would not affect the RI-ISi program due to the order of
magnitude ranking and grouping approach used.

DA-B2 (DA-B2)

CC I/ll because it is generally acknowledged that CCl! is
adequate for all but the most challenging of PRA applications.

DA-C1 (DA-C1)
through DA-C6 (DA-
C6)

No objection
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DA-C7 (DA-C7) and

DA-C8 (DA-CB8)
CCl because changes to the component failure probabilities due
to the process specified in CCIll of this SR are expected to be
small compared to the basic probability values and therefore
would not affect the RI-IS| program due to the order of
magnitude ranking and grouping approach used.

DA-C@Q (DA-CS)

CC I/ll because it is generally acknowiedged that CCll is
adequate for all but the most challenging of PRA applications.
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DA-C10 (DA-C10)

CCl because changes to the component failure probabilities due
to the process specified in CCll of this SR are expected to be
small compared to the basic probability values and therefore
would not affect the RI-IS]1 program due to the order of
magnitude ranking and grouping approach used.

DA-C11 (DA-C11)
through DA-C15 (DA-
c16)

No objection

DA-D1 (DA-D1)

CCIl because changes to the component failure probabilities due
to the process specified in CCll of this SR are expected to be
small compared to the basic probability values and therefore
would not affect the RI-ISI program due to the order of
magnitude ranking and grouping approach used.

DA-D2 (DA-D2)

No objection
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DA-D3 (DA-D3)
through DA-D6 (DA-
D8)

CClI because changes to the component failure probabilities due
to the process specified in CCIl of this SR are expected to be
small compared to the basic probability values and therefore
would not affect the RI-ISI program due to the order of
magnitude ranking and grouping approach used.

DA-D6a (DA-D7)

No objection

DA-D7 (DA-D8)

CCl because changes to the component failure probabilities due
to the process specified in CCIl of this SR are expected to be
small compared to the basic probability values and therefore
would not affect the RI-IS| program due to the order of
maghnitude ranking and grouping approach used.

DA-E1 (DA-E1) through
QU-D4 (QU-D5)

No objection
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QU-D5a (QU-D8)

CCl because application specific flooding assessment will
review (or supplement) any impact associated with accepting the
lower capability category.

QU-D5b (QU-D7)
through LE-AS5 (LE-A5)

No objection

LE-B1 (LE-B1) and LE-
B2 (LE-B2)

CCl because the analysis in NUREG/CR-6595 is generally
conservative and both the Streamlined and the Traditional
methods rely on the absolute risk values so conservatism in one
scenario will not mask any other scenario.

LE-B3 (LE-B3)

No objection
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LE-C1 (LE-C1) through
LE-C2a (LE- C2)

CCl because the analysis in NUREG/CR-6595 is generally
conservative and both the Streamlined and the Traditional
methods rely on the absolute risk values so conservatism in one
scenario will not mask any other scenario.

LE-C2b (LE-C3)

CCI because not crediting repair is conservative and both the
Streamlined and the Traditional methods rely on the absolute
risk values so conservatism in one scenario will not mask any
other scenario.
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LE-C3 (LE-C4)

CCl because the analysis in NUREG/CR-6595 is generally
conservative and both the Streamlined and the Traditionatl
methods rely on the absolute risk values so conservatism in one
scenario will not mask any other scenario.

LE-C4 (LE-C5) through
LE-D1a (LE-D1)

No objection

LE-D1b (LE-D2)

CClI because the analysis in NUREG/CR-6595 is generally
conservative and both the Streamlined and the Traditional
methods rely on the absolute risk values so conservatism in one
scenario will not mask any other scenario.

LE-D2 (LE-D3) through
LE-G6 (LE-G6)

No objection

Notes to Table 1

In its October 12, 2010, submittal, EPRI proposed changing the assessment to become an
assertion that non-conservative result will be identified or not produced if the lower capability
category was accepted because of interactions between these SRs and others. Inits June 2,
2011, submittal, EPRI further argued that a Capability Category | should be sufficient for this
SR. The NRC staff has not identified guidance on success criteria or expert judgment or plant
comparison process that can systematically identify non-conservative results, and finds no
support for arguing that interactions between SRs will provide this identification. Therefore the
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NRC staff retains the requirement that these be Capability Category Il in order to claim
compliance with the Topical Report.
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Table 2

Staff Position on Table 2-3 of ERPI TR 1021467

Sec D TR1018427
2008 Assessment
(2009)

IE-A3 Plant-specific data may not be available

(IE-A3) Can-be-metat-4“PRoried
Will be met at 1% inspection period

IE-A3a

(IE-A4) CCl/1i will be met partially at initial fuel load if some components are unique
CCI/M will be completely met at 1*! inspection period via the RI-ISI living
program component

|E-Ada Go+eanbe-met

(IE-AB) CClI will be met before initial fuel load

|E-A6 GGHcanbe-met

(IE-A8) CCI will be met before initial fuel load

IE-A7 CCleanbermet

(IE-A9) CClI will be met before initial fuel load

|E-C1 No objection

(IE-C1)

|E-C1a No objection

(IE-C2)

IE-C1b Procedures-may-hot-be-available

(IE-C3) Gan-be-met-at-kuel-tead
Will be met at initial fuel load

IE-C2 No objection

(IE-C4)

IE-C3 No objection

(IE-C5)

ATTACHMENT 2
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IE-C5 No objection
(IE-C7)
IE-C9 Procedures-may-not-be-available
(IE-C11) GCanbe-metatFuolload
Will be met at initial fuel load
IE-C12 PRrocedurosray-het-be-available
(IE-C149) Gan-be-met-at-Fuelload
CCI/ll will be met at initial fuel load
AS-AS Procedures-may-hot-be-available
(AS-5) Gan-be-metat Fuelload
Will be met at initial fuel load
AS-B5a Proseduresay-not-beavailable
(AS-B6) Gan-be-met-at-Fuel-lead
Will be met at initial fuel load
SC-A6 Procedures-may-not-be-available-
Gan-be-metatFuellcad
Will be met at initial fuel load
SY-A2 Procedurosay-rot-be-available
(SY-A2) Can-be-met-at-Fuol-toad
Will be met at initial fuel load
SY-A3 Proceduros-may hot be-available
(SY-A3) Gan-bo-metatkuetoad
Will be met at initial fuel load
SY-A4 Planrt-staff+ Operating data may not be available
(SY-A4) Can-be-mos ot-at-Fuol-Load-and-complote ot-at-1* Roriod
CCl will be completely met at 1% inspection period
SY-A5 Rroceduros-ray-net-be-available
(SY-A5)
Page -2 -of 8
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Gan-be-met-atFuel-Load
Will be met at initial fuel load

SY-A7 Detailed-desigr-information-may-not-be-available
(SY-A7) Ganr-be-metatFuellcad

CCI/ll will be met at initial fuel load
SY-A18 Operating experience may not be available
(SY-A19) Can-bo-motatt™ Roricd

Will be met at 1% inspection period
SY-A18a Operating experience and-Rroceduras may not be available
(SY-A20) Canbo-metat 1" Rored

Will be met at 1% inspection period
HR-A1 Operating experience and-procedures may not be available
(HR-A1) Canbe-metat 1" Roried

Will be met at 1% inspection period
HR-A2 Operating experience and-procedures may not be available
(HR-A2) Can-bo-met-at-1"Roried

Will be met at 1% inspection period
HR-A3 Operating experience and-procedures may not be available
(HR-A3) Canbo-metat1* Rored

Will be met at 1% inspection period
HR-C3 Operating experience ard-proscedures may not be available
(HR-D3) Can-be-metat 1" Roried

Will be met at 1** inspection period
HR-D3 GGHeanbe+ret
(HR-D3) CCI will be met before initial fuel load
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HR-D4 Procodures-may-net-bo-available
(HR-D4) Gan-be-met-at-Fuelload

Will be met at initial fuel load

Note: SR is only relevant if applicable
HR-D7 CGHH-canbe-met
(HR-D7) CCI/ll will be met before initial fuel load
HR-E1 Rrocedures+nay-hot-be-available
(HR-E1) Can-be-metat-Fuelload

Will be met at initial fuel load
HR-E2 Rroceduros-may-hot-be-available
(HR-E2) Gan-be-metat-kuoltoad

Will be met at initial fuel load
HR-E3 Rrocodures-ray-not-be-available
(HE-E3) Gan-bo-met-at-Fueload

CClI will be met at initial fuel load
HR-E4 GClcan-be-met
(HR-E4) CClI will be met before initial fuel load
HR-F2 Proceduros-ay-hot-bo-available
(HR-F2) Gan-be-metatRueHoad

CCI will be met at initial fuel load
HR-G3 GGlcan-be-ret
(HR-G3) CCI will be met before initial fuel load
HR-G5 CCl-ean-be-met
(HR-GS) CCI will be met before initial fuel load
HR-G6 Procedures-and Operating experience may not be available
(HR-G6) Gan-be-metat-1stPeriod

Will be met at 1™ inspection period
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HR-G7 Procodures-ray-not-be-available
(HR-G7) GCan-be-met-at-Fuel-Lead

Will be met at initial fuel load
HR-H2 Prosedures-may-not-bo-available
(HR-H2) Ganr-be-metatkuoltoad

Will be met at initial fuel load
DA-B2 Rrocedures-maynot-be-available
(DA-B2) Gan-be-met-at-Fuel-Lead

CCI/I! will be met at initial fuel load
DA-C2 Plant-specific data may not be available
(DA-C2) Canbo-metatt” Rored

Will be met at 1* inspection period
DA-C3 Plant-specific data may not be available
(DA-C3) Canbe-metat1“ Roricd

Will be met at 1% inspection period
DA-C4 Plant-specific data may not be available
(DA-C4) GCan-bo-mot-at-+" Roried

Will be met at 1% inspection period
DA-C5 Plant-specific data may not be available
(DA-C5) Canbo-metat 1" Roried

Will be met at 1% inspection period
DA-C6 Plant-specific data may not be available
(DA-C6) Can-bo-metatt"Roried

Will be met at 1 inspection period
DA-C7 GClcan-bo-met
(DA-C7) CCl will be met before initial fuel load
DA-C8 CGClcanbo-met
(DA-C8) CClI will be met before initia! fuel load
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DA-C9

Plant-specific data may not be available

(DA-C9) Gan-bo-metat-1" Roried

CCI/Il will be met at 1% inspection period
DA-C10 Plant-specific data may not be available
(DA-C10) Gan-be-met-att"-Peried

CCl will be met at 1% inspection period
DA-C11 Plant-specific data may not be available
(DA-C11) GCan-bo-metat1" Reriod

Will be met at 1% inspection period
DA-C12 Plant-specific data may not be available.
(DA-C13) Gan-bo-metat1* Roried

CCI will be met at 1* inspection period
DA-C13 Plant-specific data may not be available
(DA-C14) GCan-bormetat 1" Roried

Will be met at 1% inspection period
DA-C14 Plant-specific data may not be available
(DA-C15) Can-bo-motat 1™ Roriod

Will be met at 1% inspection period
DA-D1 CClcan-bo-mot
(DA-D1) CCI will be met before initial fuel load
DA-D2 Can-be-met:
(DA-D2) Will be met before initial fuel load

This SR also shows that other Data SRs may be supplemented by this approach
DA-D4 CCl-ear-bo-met
(DA-D4) CCI will be met before initial fuel load
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IF-A3

(IFPP-A4) As-built-can-be-met-at-FuellLoad

As-operated-can-be-rot-at-1* Pori

Will be met at 1% inspection period
|IF-Ad Final walkdowns may not be possible
(IFPP-A5) Gan-beo-motatFuelead

Will be met at initial fuel load
|F-B3a Final walkdowns may not be possible
(IFSO-AB) GCan-bo-motat-Fuelload

Will be met at initial fuel load
IF-C6 Rrecodures-ay-Ret-bo-available
(IFSN-A14) | Gar-bo-retatrueltead

CCll will be met at initial fuel load
IF-C8 Procedures-may-nol-be-available
(IFSN-A16) | Gan-be-metatFuellead

CCIl will be met at initial fuel load
|F-C9 Final walkdowns may not be possible
(IFSN-A17) | Gan-be-met-at-kuclead

Will be met at initial fuel load
|F-D5a
(IFEV-A8)
|IF-D6 No objection
(IFEV-AT7)
|IF-ESa Procedures-may-net-beo-available
(IFQU-AB) Can-be-metat-FueH-0ad

Will be met at initial fuel load
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IF-E8 Final walkdowns may not be possible
(IFQU-A11) | Can-be-met-at-Fuellead

Will be met at initial fuel load
QU-D1b Procedures-and Operating experience may not be available
(Qu-D2) GCanbo-motat1" Roried

Will be met at 1% inspection period
QU-D3 GClcan-be-met
(QU-D4) CCI will be met before fuel load
LE-C2a GClean-be-met
(LE-C2) CCI will be met before fuel load
LE-C2b CCl-can-bo-met
(LE-C3) CCl will be met before fuel load
LE-C3 GGlean-be-met
(LE-C4) CCI will be met before fuel load
LE-C6 Procodures-may-hot-bo-available
(LE-C7) Gan-be-met-atFuellead

Will be met at initial fuel load
LE-D5 Precedures-nay-het-be-available
(LE-D6) BWR - Not applicable

PWR ~ Gan-bo-metat-Fuel-tead CCl will be met at initial fuel load
LE-E1 Procedures-may-not-be-available
(LE-E1) Gan-be-metat-hueload

Will be met at initial fuel load
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PRODUCT DESCRIPTION

Risk-informed methodologies have been developed in order to establish alternative in-service
inspection (ISI) requirements that are defined as risk-informed in-service inspection (RI-ISI)
programs. Plant-specific probabilistic risk assessments (PRAs) are typically used during the
RI-ISI development process. The ASME PRA Standard (for example, ASME RA-Sb-2005) and
the U.S. Nuclear Regulatory Commission (NRC) Regulatory Guide (RG) 1.200 R1 and R2 have
been issued and provide guidance in determining PRA technical adequacy. Therefore, a need
was identified to determine which attributes in these documents pertain to RI-ISI programs.

Results and Findings

This report provides guidance on determining the technical adequacy of PRAs used to develop
RI-ISI programs. The technical adequacy of the PRA is determined by demonstrating that the
PRA meets technical elements and associated supporting requirements of the ASME PRA
Standard as clarified in NRC RG 1.200. Most but not all of these technical elements and
supporting requirements relate to the technical aspects of the plant PRA; therefore, peer-review
findings and/or gaps related to documentation that do not impact the results would still allow the
PRA to support development of an RI-ISI program.

Challenges and Objectives

Risk-informed methodologies have been developed in order to establish alternative ISI
requirements. Plant-specific PRAs are typically used during RI-ISI development to support the
consequence assessment that will also impact the risk ranking, element selection, and delta risk
evaluation steps.

With respect to PRA technical adequacy, the ASME PRA Standard has been developed (that is,
ASME RA-Sb-2005), and NRC RG 1.200 R1 and R2 were issued, providing a review and an
endorsement (with positions) of the PRA Standard.

This report will be useful to personnel responsible for developing and maintaining an RI-ISI
program and to personnel who support RI-ISI program development. In particular, it can be used
by plant PRA staff to assess the technical adequacy of the plant’s PRA as needed to support
RI-ISI development.

Applications, Value, and Use

This report can be used by plant operators who wish to implement and maintain RI-ISI programs.
Although initially developed in response to revision 1 of RG 1.200, basis for the applicability of
revision 2 to RI-ISI programs is also provided. As future revisions to RG 1.200 are issued, this
work will be updated to support future RI-ISI application and maintenance.

Approach

The vast majority of U.S. plants that implemented RI-ISI programs have used methodologies (for
example, EPRI report TR-112657, Revision B-A, Revised Risk-Informed Inservice Inspection
Evaluation Procedure, and ASME Code Case N716) developed by the Electric Power Research
Institute (EPRI). This report reviews these methodologies against the ASME PRA Standard and
NRC RG 1.200. This report will support industry implementation and maintenance of these tools
and products.
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Each of the supporting requirements in the ASME Standard was reviewed for applicability to
RI-ISI programs. For supporting requirements applicable to RI-ISI programs, an assessment was
made in order to define the capability category necessary to support the development of an
RI-ISI program. Positions in RG 1.200 R1 and R2 were also addressed in this assessment.

Keywords

In-service inspection (ISI)

Probabilistic risk assessment (PRA)
Probabilistic safety assessment (PSA)
Risk-informed

Risk-informed in-service inspection (RI-ISI)
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Revisions

Original Report (1021467)

Report 1021467 was revised to incorporate the NRC Safety Evaluation (SE) and editorial
revisions identified since the last issuance of the report. This report has been reviewed by the
NRC and a safety evaluation (SE) report issued. Changes have been made to this report so that it
comports with the safety evaluation. In particular, stricken text identifies original language that
does not comport with the NRC staff position while bolded text shows text that was added to
comport with the NRC staff position. Italicized text, when included, clarifies the NRC staff
position. Also, a new Chapter 3 was added to highlight “conditions and limitations’ contained in
section 4.0 of the SE. Finally, Appendices C, D, E, F and G contain the NRC-issued requests for
additional information (RAIs) on this report and responses to those RAIs. In accordance with
NRC'’s request, the NRC cover letter and SE are included after the title page and the report
number includes an “A” indicating the version of the report accepted by the NRC staff.
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INTRODUCTION

The Electric Power Research Institute (EPRI) has developed alternative piping selection
methodologies based on risk-informed insights, operating experience, and an inspection for
cause philosophy. These methodologies have been validated in several U.S. Nuclear Regulatory
Commission (NRC) approved pilot applications, by numerous additional plant applications, and
subsequently embodied in ASME Standards (for example, Code Cases, non-mandatory
Appendix). Figure 1-1 provides a status of risk-informed in-service inspection (RI-ISI)
applications in the United States. When the risk-informed methods are used, changes to the
number and locations for inspection required are accompanied with increases in plant safety or a
negligible change in plant risk.

USA (104 Plants)

3%

8%

10%

2%

H EPRI (72 Units)

B EPRI & Others (2 Units)

O Converted/ing to EPRI (10)
O Other_A(9 Units)

B None (8 Units)

| @ Other_B (3 Units)

Figure 1-1
Status of RI-ISI Applications in the United States
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These risk-informed.methodologies use plant-specific probabilistic risk assessments (PRAs) as a
key input into the development of the RI-ISI program. Use of the plant-specific PRA includes the
following:

e Success criteria are used to define safety functions and backup trains.
¢ Conditional core damage probabilities (CCDP) are used for initiating events.

e The PRA system and/or train unavailabilities are used to determine the equivalent train worth
for each backup train.

e PRA results are used to determine conditional large, early-release frequency (LERF), given
core damage, and to identify event sequences that provide the dominant contribution to
LERF.

e Plant-specific failure data are used for isolation valves.

e Internal flood results, when used, help define spatial effects associated with postulate piping
failure.

The NRC has issued revisions 1 and 2 to Regulatory Guide (RG) 1.200 (RG 1.200, “An
Approach for Determining the Technical Adequacy of Probabilistic Risk Assessments Results
for Risk-Informed Activities”). This regulatory guide describes the NRC’s approach for
determining whether the quality of the PRA, in total or the parts that are used to support an
application, is sufficient to provide confidence in the results so that the PRA can be used in
regulatory decision making (for example, RI-ISI applications). In particular, the regulatory guide
defines the quality of a PRA analysis used to support a particular application in terms of its
appropriateness with respect to scope, level of detail, and technical acceptability.

As described in RG 1.200 and other related documents (for example, RG 1.174), the confidence
in the information derived from the PRA is an important issue in that the accuracy of the
technical content must be sufficient to justify the specific results and insights that are used to
support the decision under consideration—in this case, the development of the RI-ISI program. It
is also recognized that necessary sophistication of the evaluation, including the use of the PRA,
depends on the contribution that the risk assessment makes to the integrated decision making,
which depends to some extent on the magnitude of the potential risk impact of the application.
That is, for applications that may have a more substantial impact, an in-depth and comprehensive
PRA analysis would be required, whereas in other applications, bounding estimates, simplified
analyses, and/or qualitative assessments are sufficient.

This report provides guidance in defining which technical elements and supporting requirements
of the plant PRA are applicable to RI-ISI programs. In addition, for those supporting
requirements that are applicable to RI-ISI programs, this report provides guidance on the
appropriate capability category.



The PRA Technical Adequacy Guidelines in this report are the same, whether the intended
application is to develop a pre-service inspection (PSI) plan or an in-service inspection (ISI)
plan. The timing of when these guidelines can be met for PSI programs is a function of the status
and timeline of the actual plant design; construction; and inspections, testing, analysis, and
acceptance criteria (ITAAC) implementation.

Finally, this report has been reviewed by the NRC and a safety evaluation (SE) report issued.
The SE can be found directly after the title page of this report. Changes have been made to this
report so that it comports with the safety evaluation. In particular, stricken text identifies
original language that does not comport with the NRC staff position while bolded text shows text
that was added to comport with the NRC staff position. Italicized text, when included, clarifies
the NRC staff position.

Also, a new Chapter 3 was added to highlight “conditions and limitations’ contained in section
4.0 of the SE. Finally, Appendices C, D, E, F and G contain the NRC-issued requests for
additional information (RAIs) on this report and responses to those RAIs.
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2

PROBABILISTIC RISK ASSESSMENTS TECHNICAL
ADEQUACY GUIDANCE FOR RISK-INFORMED
IN-SERVICE INSPECTION APPLICATIONS

2.1 Regulatory Guide 1.200 Revision 1

Risk-informed methodologies have been developed in order to establish alternative ISI
requirements. Plant-specific PRAs are typically used during the RI-ISI development to support
the consequence assessment, risk ranking, element selection, and delta risk evaluation steps.

For ease of reference, a summary description of the EPRI traditional and streamlined RI-ISI
methodologies are presented in Appendix B.

With respect to PRA technical adequacy, the ASME PRA Standard has been developed (that is,
ASME RA-Sb-2005), and the NRC RG 1.200 R1 and R2 were issued, providing a review and
endorsement (with positions) of the PRA Standard.

A PRA meeting Capability Category II of the PRA Standard is a major step forward in the PRA
maturation process and is an acceptable starting point for almost all risk-assessment applications.
This viewpoint is supported by the general trend that Capability Category I supporting
requirements have a conservative bias, whereas Capability Category III supporting requirements
represent more realism in the analysis. In addition, an increasing capability category tends to
increase the completeness as well as documentation requirements of the PRA.

In some supporting requirements, this trend is not observed, and the bias can be in either
direction (conservative or nonconservative). For example, the supporting requirement SC-B1 is
an example of the general trend in that the higher capability categories are less conservative and
provide more realism. The supporting requirement IF-C3 is one of the few supporting
requirements that exhibits the opposite trend in that the higher capability categories are more
complete and realistic, but the lower capability categories are not conservative.

For IF-C3, in particular, the NRC in RG 1.200 has taken the position that for Capability
Category II, conservative assumptions are to be used to preserve the general trend, although only
between Capability Categories II and III.

With respect to risk-informed applications, Section 3 of the PRA Standard provides a roadmap
for determining the capability of a PRA needed to support a particular risk-informed application.
Key aspects of this roadmap include the following:

e Role of the PRA in the application and extent of reliance of the decision on the PRA results
e Risk metrics to be used to support the application and associated decision criteria
e Significance of the risk contribution from the hazard group to the decision
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e Degree to which bounding or conservative methods for the PRA or in a given portion of the
PRA would lead to inappropriately influencing the decisions made in the application and
approach(es) for accounting for this in the decision-making process

e Degree of accuracy and evaluation of uncertainties and sensitivities required of the PRA
results

e Degree of confidence in the results that are required to support the decision
e Extent to which the decisions made in the application will impact the plant design basis

Each of these aspects is described in detail in EPRI report TR-112657, which provides the
foundation for the EPRI traditional RI-ISI approach and the EPRI streamlined RI-ISI approach
codified in ASME Code Case N716.

This report provides guidance regarding the capability categories for each supporting
requirement that is applicable to RI-ISI applications. RI-ISI applications using the EPRI
traditional RI-ISI approach do not use the internal flooding directly. As such, internal flooding
supporting requirements are not applicable, and Section 3.3 of EPRI Report TR-112657 is the
appropriate resource. This is in contrast to the EPRI streamlined RI-ISI approach, which uses the
internal flooding study directly.

For the purposes of RI-ISI, the capability category relates to the technical aspects of the plant
PRA; therefore, peer review findings and/or gaps related to documentation that do not impact the
results would still allow the capability category to be considered met.

Tables 2-1 and 2-2 summarize the results of this review. As can be seen in these tables, for many
of the supporting requirements, there is no differentiation between capability categories. That is,
the requirements of the Standard have the same wording for all three capability categories. In
addition, 22 supporting requirements were identified as not applicable to the EPRI traditional
RI-ISI approach, and 23 supporting requirements were identified as not applicable to the EPRI
streamlined RI-ISI approach (that is, need not be met).

Tables 2-1 and 2-2 provide only a summary of the review documented in this report. Appendix A
provides the detailed breakdown of each supporting requirement and provides the basis for the
capability category assignments. Therefore, Appendix A should be used when comparing an
existing plant PRA to the guidelines contained in this report.
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Table 2-1

Summary of Capability Category Guidance

Capability Category EPRI Traditional RI-ISI ' EPRI Streamlined RI-IS1'*
III and IT 1 internal flooding (IF) SR
ITand I 11 non-IF SRs 11 non-IF SRs+ 2 IF SRs =13 SRs

II

2 non IF SRs

3 non-IF SR + 3 IF SRs =6 SRs

I

65 non-IF SRs

67 SRs (non-IF and IF)

Need not be met

22 non-IF SRs

23 SRs (non-IF and IF)

Spans all three categories and
needs to be met

156 non-IF SRs

196 SRs (non-IF and IF)

Notes:

1. For a supporting requirement to be considered met, all relevant peer review and other independent findings

shall have been addressed and as necessary applicable changes made to PRA models and methods, and
documentation. As-the-eapabilit assi ach i irementrelatasto-the-te

Referencing this Topical Report is intended to clearly define the minimal quality of the PRA. The evaluation of

possible impacts of deviations from the TR permitted by the stricken text may be acceprable but requires a prior
submittal to the NRC for review and therefore is not acceptable as part of the TR.

2. The EPRI streamlined RI-ISI methodology has been codified in ASME Code Case N716.
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Table 2-2

Supporting Requirement by Capability Category

Capability EPRI Traditional RI-ISI "* EPRI Streamlined RI-ISI"*®
Category

Il and II IF-D5A

[Tand I 1E-A3a, IE-C11, IE-C12, AS-A7, SY-A7, SY-A15, SY-B2, IE-A3a, IE-C11, IE-C12, AS-A7, SY-A7, SY-A15, SY-B2,

HR-D7, HR-F1, DA-B2, DA-C9

HR-D7, HR-F1, DA-B2, DA-C9, IF-D3a, IF-E3a

I

AS-A9, SC-B2

IE-A4, IF-C3, IF-C6, IF-C8, AS-A9, SC-B2

|

IE-A4, 1E-E4a, IE-A6, IE-A7, IE-B3, AS-A10, SC-A2, SC-AS,
SC-BI, SY-A4, SY-A20, SY-B1, SY-B7,

SY-Bl1l1, HR-B1, HR-C2, HR-D2, HR-D3, HR-E3, HR-E4, HR-F2,
HR-G1, HR-G3, HR-G4, HR-GS5, HR-HI, DA-BI,

DA-C7, DA-C8, DA-C10, DA-C12, DA-D1, DA-D3, DA-D4,
DA-D5, DA-D6, DA-D7, QU-A2b,

QU-D3, QU-D5a, QU-E3, QU-F3, LE-B1, LE-B2, LE-C1,
LE-C2a, LE-C2b, LE-C3, LE-C4, LE-C8a, LE-C8b, LE-C9a,
LE-C9b, LE-C10, LE-D1a, LE-D1b, LE-D2, LE-D3, LE-D4,
LE-D5, LE-Dé6, LE-E2, LE-E3, LE-F1a, LE-G3

IE-E4a, IE-A6, IE-A7, IE-B3, AS-A10, SC-A2,

SC-AS5, SC-B1, SY-A4, SY-A20, SY-BI, SY-B7,

SY-B11, HR-B1, HR-C2, HR-D2, HR-D3, HR-E3, HR-E4, HR-F2,
HR-G1, HR-G3, HR-G4, HR-G5, HR-H1, DA-BI,

DA-C7, DA-C8, DA-C10, DA-C12, DA-D1, DA-D3, DA-D4,
DA-D5, DA-D6, DA-D7, IF-Ala, IF-C3b, IF-D3, QU-A2b,
QU-D3, QU-D5a, QU-E3, QU-F3, LE-B1, LE-B2, LE-CI,
LE-C2a, LE-C2b, LE-C3, LE-C4, LE-C8a, LE-C8b, LE-C9a,
LE-C9b, LE-C10, LE-D1a, LE-D1b, LE-D2, LE-D3, LE-D4,
LE-D5, LE-D6, LE-E2, LE-E3, LE-Fla, LE-G3

Need not be met

IE-A10, IE-BS, IE-C1, IE-Cla, IE-C2, IE-C3, IE-C4, IE-CS5,
IE-C13, IE-D3, AS-C3, SC-C3, SY-C3, HR-I3, DA-E3, QU-EI,
QU-E2, QU-E4, QU-F4, LE-F2, LE-F3, LE-G4

JE-A10, IE-BS, IE-C1, IE-Cla, IE-C2, IE-C3, IE-C4, IE-CS,
IE-C13, IE-D3, AS-C3, SC-C3, SY-C3, HR-I3, DA-E3, IF-D6,
QU-El, QU-E2, QU-E4, QU-F4, LE-F2, LE-F3, LE-G4




Table 2-2 (continued)
Supporting Requirement by Capability Category

Capability
Category

EPRI Traditional RI-SI *?

EPRI Streamlined RI-ISI"**

Spans all three
categories and
needs to be met

IE-Al, IE-A2, IE-A3, IE-AS, IE-B1, IE-B2, IE-B4, IE-C1b,

IE-C6, IE-C7, 1E-C8, IE-C9, IE-C10, [E-DI1, IE-D2, AS-Al, AS-A2,
AS-A3, AS-A4, AS-AS5, AS-A6, AS-A8, AS-All,

AS-B1, AS-B2, AS-B3, AS-B4, AS-BS, AS-B5a, AS-B6,

AS-C1, AS-C2, SC-Al, SC-A4, SC-Ada, SC-A6, SC-B3,

SC-B4, SC-B5, SC-C1, SC-C2, SY-Al, SY-A2, SY-A3,

SY-AS, SY-A6, SY-AS, SY-A10, SY-Al1, SY-A12, SY-Al2a,
SY-A12b, SY-A13, SY-Al14, SY-A16, SY-A17, SY-A1S,

SY-A18a, SY-A19, SY-A21, SY-A22, SY-B3, SY-B4,

SY-BS, SY-B6, SY-BS, SY-B10, SY-B12, SY-B13, SY-B14, SY-BIS,
SY-B16, SY-C1, SY-C2, HR-A1, HR-A2, HR-A3, HR-B2, HR-CI,
HR-C3, HR-D1, HR-D4, HR-DS, HR-DS6,

HR-E1, HR-E2, HR-G2, HR-G6, HR-G7, HR-G9, HR-H2,

HR-H3, HR-I1, HR-I2, DA-A1, DA-Ala, DA-A2, DA-A3,

DA-C1, DA-C2, DA-C3, DA-C4, DA-C5, DA-C6, DA-CI1,
DA-Cl1a, DA-C13, DA-C14, DA-C15, DA-D2, DA-Dé6a,

DA-DS8, DA-El, DA-E2, QU-A1, QU-A2a, QU-A3, QU-A4, QU-B1,
QU-B2, QU-B3, QU-B4, QU-BS, QU-B6, QU-B7a, QU-B7b, QU-BS,
QU-B9, QU-C1, QU-C2, QU-C3, QU-Dla, QU-D1B, QU-DIC,
QU-D4, QU-D5b, QU-F1, QU-F2, QU-F5, QU-F6, LE-A1, LE-A2,
LE-A3, LE-A4, LE-AS, LE-B3, LE-C5, LE-C6, LE-C7, LE-El,
LE-E4, LE-F1b, LE-G1, LE-G2,

LE-G5, LE-G6

IE-Al, IE-A2, IE-A3, IE-AS, IE-B1, IE-B2, IE-B4, IE-C1b,

IE-C6, IE-C7, IE-C8, IE-C9, IE-C10, IE-D1, IE-D2, AS-Al,
AS-A2, AS-A3, AS-Ad, AS-AS, AS-A6, AS-A8, AS-AlL,

AS-B1, AS-B2, AS-B3, AS-B4, AS-B5, AS-B5a, AS-B6,

AS-Cl, AS-C2, SC-Al, SC-A4, SC-Ada, SC-A6, SC-B3,

SC-B4, SC-B5, SC-C1, SC-C2, SY-Al, SY-A2, SY-A3,

SY-AS, SY-A6, SY-AS, SY-A10, SY-A11, SY-A12, SY-Al2a,
SY-A12b, SY-A13, SY-A14, SY-A16, SY-A17, SY-A1S,
SY-Al18a, SY-A19, SY-A21, SY-A22, SY-B3, SY-B4, SY-BS, SY-B6,
SY-BS, SY-B10, SY-B12, SY-B13, SY-B14, SY-B1S5, SY-B16,
SY-C1, SY-C2, HR-Al, HR-A2, HR-A3, HR-B2,

HR-C1, HR-C3, HR-D1, HR-D4, HR-D5, HR-D6, HR-E1, HR-E2,
HR-G2, HR-G6, HR-G7, HR-G9, HR-H2, HR-H3, HR-I1, HR-12,
DA-Al, DA-Ala, DA-A2, DA-A3, DA-C1, DA-C2, DA-C3, DA-C4,
DA-C5, DA-C6, DA-C11, DA-Cl1a, DA-C13, DA-C14, DA-CI5,
DA-D2, DA-D6a, DA-D8, DA-E1, DA-E2, IF-Al, IF-Alb, IF-A3,
IF-A4, IF-B1, IF-Bla, IF-B1b, IF-B2, IF-B3, IF-B3a, IF-C1, IF-C2,
IF-C2a, IF-C2b, IF-C2c, IF-C3A, IF-C3c, IF-C4, IF-C4a, IF-C5,
IF-CS5a, IF-C7, IF-C9, IF-D1, IF-D4, IF-D5, IF-D7, IF-E1, IF-E3,
IF-E4, IF-ES, IF-ESa, IF-E6, IF-E6a, IF-E6b, IF-E7, IF-E8, IF-FI1,
IF-F2, IF-F3, QU-A1, QU-A2a, QU-A3, QU-A4, QU-B1, QU-B2,
QU-B3, QU-B4, QU-B5, QU-B6, QU-B7a, QU-B7b, QU-BS,
QU-BY, QU-C1, QU-C2, QU-C3, QU-Dla, QU-D1B, QU-DIC,
QU-D4, QU-D5b, QU-F1, QU-F2, QU-F5, QU-F6, LE-Al, LE-A2,
LE-A3, LE-A4, LE-AS5, LE-B3, LE-C5, LE-C6, LE-C7, LE-El,
LE-E4, LE-F1b, LE-G1, LE-G2, LE-G5,LE-G6

2-5




Notes:

1. For a supporting requirement to be considered met, all relevant peer review and other mdependent ﬁndmgs shall have been addressed and as necessary
apphcable changes made to PRA models aﬁd methods and documentation. As-the-eap : ; ; ementrelate he

Referencing this Topical Report is intended to clearly def ine the minimal qualttv of the PRA. The evaluation of possible impacts of deviations from the TR
permitted by the stricken text may be acceptable but requires a prior submittal to the NRC for review and therefore is not acceptable as part of the TR.

2. The EPRI streamlined RI-ISI methodology has been codified in ASME Code Case N716.
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2.2 Regulatory Guide 1.200 Revision 2

With respect to the influence of RG 1.200 revision 2 (that is, hazards groups) on RI-ISI program
development, it is important to note that the RI-ISI supporting analyses (for example,
consequence assessment) are based on the internal events PRA. The purpose of developing a
RI-ISI program is to define an alternative ISI strategy for piping systems (for example,
nondestructive examination [NDE] of a piping weld). The use of only the internal events PRA
can be justified by the following:

e The very small changes in the potential for piping failure because of changes in ISI, when
augmented inspection programs such flow-accelerated corrosion (FAC), intergranular stress
corrosion cracking (IGSCC) BWR categories B through G, localized corrosion (for example,
microbial corrosion [MIC]) are left unchanged or improved

e The small contribution of piping failure, which would be influenced by changes in ISI, to the
risk attributable to external events such as fire

o The use of defense in depth and safety margin to provide additional assurance of piping
integrity
Therefore, any potential quantitative insights from the analyses of other hazards groups would
not impact conclusions with respect to acceptance criteria. This approach was and is consistent
with risk-informed decision making as described, for example, in RG 1.174. However, for
completeness, the RI-ISI methodologies were originally developed to assess the impact, as
appropriate, on a qualitative basis, of other hazard groups. Experience with RI-ISI application to
almost the entire U.S. fleet has shown that these hazard groups do not impact the RI-ISI
conclusions.

With respect to RG 1.200, revision 2, please note that RG 1.174, “An Approach for Using
Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specific Changes to the
Licensing Basis,” including the draft version of revision 2 to this regulatory guide, includes
provision for a qualitative approach when the decision would not be impacted. As noted, this has
been the experience to date, and as described next, is the basis for not needing to quantify other
hazards in the future.
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Consider the following (Note 1: Language from Draft RG DG-1226, which provides a proposed
revision to this RG 1.174 is used here. The language in the existing regulatory guide is
essentially the same. Note 2: Relevant guidance is noted in italics.):

From Section 2.2: “The necessary sophistication of the evaluation, including the scope of
the risk assessment (e.g., internal hazards only, at-power only), depends on the
contribution the risk assessment makes to the integrated decisionmaking, which depends
to some extent on the magnitude of the potential risk impact. For LB changes that may
have a more substantial impact, an in-depth and comprehensive risk assessment, in the
form of a PRA (i.e., one appropriate to derive a quantified estimate of the total impact of
the proposed LB change) will be necessary to provide adequate justification. In other
applications, calculated risk importance measures or bounding estimates will be adequate.
In still others, a qualitative assessment of the impact of the LB change on the plant’s risk
may be sufficient.”

From Section 2.3: “The technical acceptability of a PRA analysis used to support an
application is measured in terms of its appropriateness with respect to scope, level of
detail, technical adequacy, and plant representation. The scope, level of detail, and
technical adequacy of the PRA are 1o be commensurate with the application for which it
is intended and the role the PRA results play in the integrated decision process. The more
emphasis that is put on the risk insights and on PRA results in the decisionmaking
process, the more requirements that have to be placed on the PRA in terms of both scope
and how well the risk and the change in risk is assessed.

Conversely, emphasis on the PRA scope, level of detail, and technical adequacy can be
reduced if a proposed change to the LB results in a risk decrease or a change that is very
small, or if the decision could be based mostly on traditional engineering arguments, or if
compensating measures are proposed such that it can be convincingly argued that the
change is very small.

From Section 2.3.1 Scope: The scope of a PRA is defined in terms of the causes of
initiating events and the plant operating modes it addresses. The causes of initiating
events are classified into hazard groups. A hazard group is defined as a group of similar
hazards that are assessed in a PRA using a common approach, methods, and likelihood
data for characterizing the effect on the plant. Typical hazard groups considered in a
nuclear power plant PRA include: internal hardware faults (internal events), internal
floods, internal fires, seismic events, high winds, external floods, and transportation
accidents. Although the assessment of the risk implications in light of the acceptance
guidelines discussed in Section 2.4 of this guide requires that all plant operating modes
and hazard groups be addressed, it is not always necessary to have a PRA of such scope.
A qualitative treatment of the missing modes and hazard groups may be sufficient when
the licensee can demonstrate that those risk contributions would not affect the decision;
that is, they do not alter the results of the comparison with the acceptance guidelines in
Section 2.4 of this guide. However, when the risk associated with a particular hazard
group or operating mode is significant to the decision being made, it is the Commission’s
policy that, if a staff-endorsed PRA standard exists for that hazard group or operating
mode, then the risk will be assessed using a PRA that meets that standard (Ref. 13).
Section 2.5 of this guide discusses this further.”



Each hazard group is addressed next.

Internal Fire Events: The potential contribution of piping failure to internal fire risk is
insignificant because the failure probability of piping is insignificant compared to the failure
probability of other systems, structures, and components (SSC), such as pumps, valves, and
power supplies. Fire events are also not likely to present significantly different challenges to the
piping in the scope of this application. Meeting defense in depth and safety margin principles
provides additional assurance that this conclusion will remain valid. ISI is an integral part of
defense in depth, and the RI-ISI process will maintain the basic intent of ISI (that is, identifying
and repairing flaws) and therefore provide reasonable assurance of an ongoing substantive
assessment of piping condition. In addition, there are no changes to design basis events and
therefore safety margins are maintained.

Seismic Events: Well-engineered systems and structures (for example, piping systems) are
seismically rugged. Individual plant examination of external events (IPEEE) and other industry
and NRC studies (for example, EPRI report TR-1000895, NUREG/CR-5646) have shown piping
systems to have seismic fragility capacities greater than the screening values typically used in
seismic assessment and are not considered likely to fail during a seismic event. ISI is not
considered in establishing fragilities of such SSC. Meeting defense in depth and safety margin
principles provides assurance that this conclusion will remain valid. ISI is an integral part of
defense in depth, and the RI-ISI process will maintain the basic intent of ISI (that is, identifying
and repairing flaws) and therefore provide reasonable assurance of an ongoing substantive
assessment of piping condition. In addition, there are no changes to design basis events and,
therefore, safety margins are maintained.

High Winds, External Floods, and Other External Hazards: As described previously, the
purpose of developing an RI-ISI program is to define an alternative ISI strategy for piping
systems. Other hazards (for example, high wind or external floods) are not considered in the
development of an ISI program for piping. The reasons include the structural ruggedness of the
piping systems, location (because relevant systems are typically inside well-engineered
structure), and the consequence assessment for internal events already includes the consideration
of spatial impacts. In addition, the substantial industry experience with plants implementing
RI-ISI programs has not identified changes based on insight from the evaluation of these other
external hazards. The small potential impact on the potential for piping failure of an RI-ISI
process, and the approaches to maintaining defense in depth and safety margins summarized
previously, provide confidence in this conclusion.

Conclusion: Quantification of other hazard groups will not change the conclusions derived from
the RI-ISI process. As such, EPRI report 1018427 guidance on meeting RG 1.200, revision 1 and
RG 1.174 is sufficient for developing RI-ISI programs. Based on RG 1.174:

¢ The magnitude of the potential risk impact is not significant.
e Traditional engineering arguments including defense in depth and safety margin are applied.

e Including other hazard groups would not affect the decision; that is, they would not alter the
results of the comparison with the acceptance guidelines.

29



2.3 New-Build Fleet (for example, pre-service inspection and in-service
inspection programs)

Application of the EPRI traditional RI-ISI method results in the subject piping being classified
into seven risk categories (1 through 7). Consistent with ASME Non-Mandatory Appendix R,
risk categories 1 through 5 are considered high safety significant (HSS). In addition, consistent
with Appendix R, piping classified as HSS should be subjected to PSI. Piping classified as low
safety significant (LSS) does not require PSI. ASME Code Case N716 (EPRI Streamlined RI-ISI
method) contains explicit PSI criteria. (Please note that revision 1 to N716 is currently being
processed by ASME.)

Regarding the PRA itself, the ASME PRA standard was originally developed in response to
operating reactors. As such, some supporting requirements are not achievable early in the plant
design while others can be achieved as the plant approaches operation, and finally, some others
cannot be fully achieved until after plant operation. In recognition of this situation, an ASME
advanced light water reactor (ALWR) working group is currently developing guidance on this
matter with revision to the PRA Standard the ultimate end product.

With respect to RI-PSI and RI-ISI program development, Table 2-3 provides a listing of
supporting requirements that have a variable degree of achievability during the transition from a
design certification (DC) PRA to a combined license (COL) PRA and finally to a fully
operational plant PRA. In addition, Table 2-4 provides guidance on interim actions that can be
taken while the plant transitions from the DC PRA to a fully operational PRA. Of the supporting
requirements listed in Table 2-3, six need not be met in order to support the development of an
RI-ISI/RI-PSI program. Of the remaining supporting requirements listed in the table, 17 can be
met for RI-ISI/PSI purposes, 29 can be fully (28) or mostly (1) met at fuel load, and 23 can be
fully met by the first inspection period (for example, obtaining operating and maintenance data).
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Table 2-3

Assessment for New Build (for example, RI-PSI/IS)

Section ID PRA Standard TR-1018427 TR-1018427
2008 RG 1.200 Assessment Assessment Requirement
(2009)
IE-A3 Plant-specific data may not be Plant-specific data may not be Capability category
(IE-A3) available. available. (CC) vt
Can be met at the first period. Can-be-metat-the first period:
Will be met at 1st inspection
period
IE-A3a CC V11 can be partially met because €l can-be-metpartiellyasseme | CC I/II
(IB-A4) some components may be unique. components-may be-uniqie
CCU/II will be met partially at
initial fuel load if some
components are unique
CCI/II will be completely met at 1%
inspection period via the RI-ISI
living program component
1IE-A4a CC II and III need routine alignment &€ eonbemet CClI
(IE-A6) information that may not be CCI will be met before initial fuel
available until plant operation. load
1E-A6 CC II and III require interviews of CCleanbe-met CClI
N plant personnel who may not be . N
(IE-A8) assigned until post-DC PRA. CCI will be melt0 :gfore initial fuel
IE-A7 CC II and III require review of CClcan-be-met CClI
plant-specific operating experience
(IE-A9) that may not be available until the CCI will be met before initial fuel
first period. load
IE-C1 Plant-specific data may not be Need not be met. Need not be met
(IE-C1) available until the first period.
“Relevant” generic data needs to be
selected.
IE-Cla Plant-specific data may not be Need not be met. Need not be met
(IE-C2) available until the first period.
IE-C1b Procedures may not be available. Procedures-mey notbe-available: CC VII/II
(IE-C3) Can be met at fuel load. Can-be-metatfueHoad:
Will be met at initial fuel load
IE-C2 Plant-specific data may not be Need not be met. Need not be met
(IE-C4) available until the first period.
IE-C3 CC I/l could be met by using an Need not be met. Need not be met
(IE-C5) assumption.

CC I cannot be met until first
period.
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IE-C5 CC III cannot be met until the first Need not be met. Need not be met
(IE-C7) period.

IE-C9 Procedures may not be available. Procedures-may-not be-available: CC iyl
(IE-C11) Can be met at fuel load. Can-be-metatfuel-load:

Will be met at initial fuel load
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Table 2-3 (continued)
Assessment for New Build (for example, RI-PSU/IS)

Section ID PRA Standard TR1018427 TR1018427
2008 RG 1.200 Assessment Assessment Requirement
(2009)
IE-C12 Procedures may not be available. Procedures-may-not-be-available: cCcn
(IE-C14) Can be met at fuel load. Can-be-metatfueload:
CCUI/II will be met at initial fuel
load
AS-AS Procedures may not be available. Proeedures-may-not-be-available: CC 1111
(AS-5) Can be met at fuel load. Canbe-metat-fueHoad:
Will be met at initial fuel load
AS-BSa Procedures may not be available. Procedures-may-not-be-available: CC I/II/11
(AS-B6) Can be met at fuel load. Cen-be-meteat-fuel-Hoad:
Will be met at initial fuel load
SC-A6 Procedures may not be available. Procedures-may-not-be-available: CC 11111
Can be met at fuel load. Canbe-metatfuelHoad:
Will be met at initial fuel load
SY-A2 Procedures may not be available. Procedures-may not-be-available: cc iy
(SY-A2) Can be met at fuel load. Cenbe-metatfueHoad:
Will be met at initial fuel load
SY-A3 Procedures may not be available. Procedures-may-not-be-available- CC 1111
(SY-A3) Can be met at fuel load. Can-be-met-at-fueHoad:
Will be met at initial fuel load
SY-A4 Plant staff and/or operating data staff | Plantstaff4 Operating data may not CCl
(SY-A4) may not be available. be available.
Can be mostly met at fuel load and Can-be-mestly-metat-fuel-load-and
completely met at the first period. completely-metat-the-first-period-
CCI will be completely met at 1st
inspection period
SY-AS Procedures may not be available. Precedures-may-notbe-available: CC /117111
(SY-AS) Can be met at fuel load. Cen-be-metatfueHoad:
Will be met at initial fuel load
SY-A7 Detailed design information may not | Detailed-design-informationmaynet | CC I/II
(SY-AT) be available. be-available:
Can be met at fuel load. Canbe-meteatfuelload:

CCUY/11I will be met at initial fuel
load
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SY-A18 Operating experience may not be Operating-experience-may-not-be CC I/1I/H1
(SY-A19) available. available:
Can be met at the first period. Canbe-metatthe firstperiod:
Will be met at 1st inspection period
SY-Al8a Operating experience and procedures | Operating-experience-and-procedures | CC VIVIII
(SY-A20) may not be available. may-not-be-available:
Can be met at the first period. Can-be-metat-thefirstperiod:
Will be met at 1st inspection period
HR-A1 Operating experience and procedures | Operating-experience-and-precedures | CC I/IVIII
(HR-A1) may not be available. may-notbe-available:
Can be met at the first period. Eanbe-metatthefirst period:
Will be met at 1st inspection period
HR-A2 Operating experience and procedures | Operating-experience-and-procedures | CC III/II
(HR-A2) may not be available. mey-nrotbe-available:
Can be met at the first period. Canbe-metat-the-firstperiod:

Will be met at 1st inspection period
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Table 2-3 (continued)
Assessment for New Build (for example, RI-PSI/IS)

Section ID PRA Standard TR1018427 TR1018427
2008 RG 1.200 Assessment Assessment Requirement
(2009)
HR-A3 Operating experience and procedures | Operating-experience-and-precedures | CC I/IVIII
(HR-A3) may not be available
Can be met at the first period. Gan-be-met-at-the first peried.
Will be met at 1st inspection period
HR-C3 Operating experience and procedures | Operating-experience-and-procedures | CC VIVIII
(HR-D3) may not be available. may-not-be-avatlable:
Can be met at the first period. Gan-be-met-at-the-first-period:
Will be met at 1st inspection period
HR-D3 For CC II/111, plant procedures may ECteanbemet CC1
(HR-D3) not be available. CCI will be met before initial fuel
load
HR-D4 Procedures may not be available. Procedures-may-not-be-available—Can | CC IV
: i i i be-metatfueHoad:
(HR-D4) Ncl)te suppcl)rt{ng re?_ulrelment is
relevant only if applicable. Will be met at initial fuel load
Can be met at fuel load. Note: supporting requirement is
relevant only if applicable.
HR-D7 CC I/I can be met. ECcHH canbe-met CCIII
(HR-D7) CCUVII will be met before initial
fuel load
HR-E1 Procedures may not be available. Procedures-may-net-be-available: CC 11
(HR-ED) Can be met at fuel load. Can-be-metatfuelload:
Will be met at initial fuel load
HR-E2 Procedures may not be available. Procedures-may-notbe-available: CC I/IVII
(HR-E2) Can be met at fuel load. Canbe-metat-fuelHload:
Will be met at initial fuel load
HR-E3 Procedures may not be available. Procedures-may notbe-available: CCI
(HE-E3) Can be met at fuel load. Canbe-metatfueHoad:
CCI1 will be met at initial fuel load
HR-E4 CC IV/UI require use of “simulator CCtcanbe-met CCI
(HR-E4) observations or talk-throughs..” that | .y Wiy pe met before initial fuel
may not be possible until post-DC
load
PRA.
HR-F2 Procedures may not be available. Procedures-may-notbe-available: CCl1
(HR-F2) Can be met at fuel load. Can-be-metatfueHoad:

CCI will be met at initial fuel load
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HR-G3 For CC II/I11, plant procedures may CC I can be met. CCI
(HR-G3) | notbeavailable. CCI will be met before initial fuel

Can be met at fuel load. load
HR-GS5 For CC II and I1I, plant procedures CCl-can-be-met: CCI
(HR-G5) may not be available or walkdowns | oy iy pe et before initial fuel

and/or talk-throughs may not be
possible.

Can be met at fuel load.

load
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Table 2-3 (continued)
Assessment for New Build (for example, RI-PSI/IS)

Section ID PRA Standard TR1018427 TR1018427
2008 RG 1.200 Assessment Assessment Requirement
(2009)
HR-G6 Procedures and operating experience | Precedures-and-operating-experience | CC IVIII
(HR-G6) may not be available. may-notbe-available:
Can be met at the first period. Can-be-met-at-the-firstperiod:
Will be met at 1% inspection period
HR-G7 Procedures may not be available. Procedures-may-not-be-available: CC 11111
(HR-G7) Can be met at fuel load. Gan-be-metatfueHoad:
Will be met at initial fuel load
HR-H2 Procedures may not be available. Procedures-may-not-be-available: CC II/II1
(HR-H2) Can be met at fuel load. Canbe-metatfueHoad:
Will be met at initial fuel load
DA-B2 Procedures may not be available. Procedures-may-not-beavailable: cCcru
(DA-B2) Can be met at fuel load. Canbe-metatfueHoad:
CCU/II will be met at initial fuel
load
DA-C2 Plant-specific data may not be Plant-specific data may not be CC v/
(DA-C2) available. available.
Can be met at the first period. Can-be-metat-the-firstperiod:
Will be met at 1* inspection period
DA-C3 Plant-specific data may not be Plant-specific data may not be CC I'1I/11I
(DA-C3) available. available.
Can be met at the first period. Can-be-metat-the-first-period:
Will be met at 1 inspection period
DA-C4 Plant-specific data may not be Plant-specific data may not be CC 11111
(DA-C4) available. available.
Can be met at the first period. Canbe-metat-the-firstperiod-
Will be met at 1™ inspection period
DA-C5 Plant-specific data may not be Plant-specific data may not be CC 1y
(DA-C5) available. available.
Can be met at the first period. Can-be-metat-the-first-period:
Will be met at 1* inspection period
DA-C6 Plant-specific data may not be Plant-specific data may not be CC I/I/1II
(DA-C6) available. available.

Can be met at the first period.

Can-be-metatthefirstperiod:

Will be met at 1% inspection period
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DA-C7 Plant-specific data may not be CCleanbemet CCI
(DA-CT) available. CCI will be met before initial fuel

Can be met at the first period. load
DA-C8 CC I/ require review of plant- EClcanbemet CCI
(DA-C8) specific operating experience. CCI will be met before initial fuel

Can be met at the first period. load
DA-C9 Plant-specific data may not be Plant-specific-data-may-not-be CCr
(DA-C9) available. avatlable-

Can be met at the first period. Canbe-metat-the-first-period:

CCUII will be met at 1* inspection
period




Table 2-3 (continued)
Assessment for New Build (for example, RI-PSI/IS)

Section ID PRA Standard TR1018427 TR1018427
2008 RG 1.200 Assessment Assessment Requirement
(2009)
DA-C10 Plant-specific data may not be Plant-speecific-data-may not be CCI
(DA-C10) available. available:
Can be met at the first period. Cean-be-metat-thefirstperiod-
CCI will be met at 1* inspection
period
DA-C11 Plant-specific data may not be Plant-specific-data-may-netbe CC vyl
(DA-CI1) available. available-
Can be met at the first period. Can-be-met-atthe-first period:
Will be met at 1% inspection period
DA-C12 Plant-specific data may not be Plant-speeific-data-may-notbe CClI
(DA-C13) available. available-
Can be met at the first period. Can-be-metat-the-firstperiod-
CCI will be met at 1% inspection
period
DA-C13 Plant-specific data may not be Plant-speeific-data-may-noetbe CC III/III
(DA-C14) available. avatleble:
Can be met at the first period. Can-be-metat-the-first period:
Will be met at 1% inspection period
DA-C14 Plant-specific data may not be Plant-speeific-data-may-not-be CC I/
(DA-C15) available. available:
Can be met at the first period. Can-be-metat-the-firstperied:
Will be met at 1* inspection period
DA-D1 CC II and IlI require review of plant- | €E€Teanbe-met CCI
(DA-DY) specific operating experience. CCI will be met before initial fuel
Can be met at the first period. load
DA-D2 Can be met. Can-be-met CC /1111
(DA-D2) This supporting requirement also This supporting requirement also
shows that other data supporting shows that other data supporting
requirements may be supplemented requirements may be supplemented
by this approach. by this approach.
Will be met before initial fuel load
DA-D4 For CC II/1I], plant-specific data may | Ect-eanbe-met: CCI
(DA-D4) | Dot beavailable. CCI will be met before initial fuel

Can be met at the first period.

load
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IF-A3 As-built and as-operated sources may | As-built-and-as-operated-sources-may | CC VIVIII
(IFPP-A4) not be available. notbe-available:
As-built can be met at fuel load. As-builtcan-be-metat fueHoad:
As-operated can be met at the first As-operated-can-be-met-at-the-first
period. period:
Will be met at 1* inspection period
IF-A4 Walkdowns may not be possible. Final walkdowns may not be CC /11
(IFPP-A5) Can be met at fuel load. possible.
Canbe-metatfueHoad:
Will be met at initial fuel load
IF-B3a Walkdowns may not be possible. Final walkdowns may not be CC /1T
(IFSO-A6) | Can be met at fuel load. possible.

Can-be-metatfueload:
Will be met at initial fuel load
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Table 2-3 (continued)
Assessment for New Build (for example, RI-PSI/IS)

Section ID PRA Standard TR1018427 TR1018427
2008 RG 1.200 Assessment Assessment Requirement
(2009)
IF-Cé6 Procedures may not be available. Precedures-may-not-be-available: CCII
(IFSN-A14) | Can be met at fuel load. Can-be-metatfuel-oad:
CC11 will be met at initial fuel load
IF-C8 Procedures may not be available. Procedures-may-not-be-available- CcCll
(IFSN-A16) | Can be met at fuel load. Can-be-met-atfueHoad:
CCII will be met at initial fuel load
IF-C9 Walkdowns may not be possible. Final walkdowns may not be CC 11/t
(IFSN-A17) | Can be met at fuel load. possible.
Can-be-metatfueHoad:
Will be met at initial fuel load
IF-D5a Noted information may not be fully Neted-information-mey-not-be-fully CC Il
(IFEV-A6) available. available:
Most can be met at fuel load; Mest-canbe-metat-fuelload:
operating data can be met at the first | Operating-data-canbe-met-at-the-first
period. pertod:
CCIVIII will be met at 1*
inspection period
IF-D6 Maintenance procedures and Need not be met. Need not be met
(IFEV-A7) experience may not be available.
Most can be met at fuel load,;
operating data can be met at the first
period.
IF-ESa Procedures may not be available. Procedures-may-not-be-available: CC /I/III
(IFQU-A6) | Can be met at fuel load. Can-be-metatfueHoad:
Will be met at initial fuel load
IF-ES8 Walkdown may not be possible. Final walkdown may not be possible. | CC I/IVIII
(IFQU-A11) | Can be met at fuel load. Ceon-be-metatfueload:
Will be met at initial fuel load
QU-D1b Procedures and operating experience | Precedures-and operating experience | CC I/IVIII
(QU-D2) may not be available. may not be available.
Can be met at the first period. Can-be-metat-the-firstperiod-
Will be met at 1* inspection period
QU-D3 CC IV/III require review of similar CCleanbemet CCI
(QU-D4) | Plant results that may not be CCI will be met before fuel load

available.
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LE-C2a For CC IVIII, procedures may notbe | €Cteanbemet: CCI
(LE-C2) available. CCI will be met before fuel load

Can be met at fuel load.
LE-C2b For CC IV111, applicability of CCleanbemet. CCl
(LE-C3) a’i}lﬂ: dgener‘c data needs to be CCI will be met before fuel load
LE-C3 For CC II and III, applicability of CClecanbemet CCI
(LE-C4) available generic calculations needs CCI will be met before fuel load

to be confirmed.
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Table 2-3 (continued)
Assessment for New Build (for example, RI-PSI/IS)

Section ID PRA Standard TR1018427 TR1018427
2008 RG 1.200 Assessment Assessment Requirement
(2009)
LE-C6 Procedures may not be available. Procedures-may-notbe-available: CC 1/
(LE-C7) Can be met at fuel load. Cenbe-metatfuelload:
Will be met at initial fuel load
LE-D3 Procedures may not be available. Procedures-may-notbe-available: CCI
(LE-D6) BWR: not applicable. BWR: not applicable.
PWR: can be met at fuel load. PWR:can-be-met-atfuelload:
CCI will be met at initial fuel load
LE-El Procedures may not be available. Procedures-may notbe-available: CC /111
(LE-E1) Can be met at fuel load. Canbe-metat-fuelload:

Will be met at initial fuel load
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Table 2-4

Interim Actions for New Build (for example, RI-PSI/IS)

Section ID
2008
(2009)

PRA Standard
RG 1.200 Assessment

Action to Be Taken

Basis for the Reason That Difference
Will Not Be Significant for RI-PSI/ISI
Applications

IE-A3
(IE-A3)

Plant-specific experience may not be available.

Can be met at the first period.

Initially use generic experience. This shall be
incorporated into the PRA model consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.

See note 1.

IE-A3a
(IE-A4)

CC VI can be partially met because some
components may be unique.

Initially use generic analyses and update
“with generic analyses of similar plants” as it
becomes available. This shall be
incorporated into the PRA model consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.

See note 2.

IE-Cl1b
(IE-C3)

Procedures may not be available.

Can be met at fuel load.

Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

See note 3.

IE-C9
(IE-C11)

Procedures may not be available.

Can be met at fuel load.

Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFRS0.71h and
consistent with the RI-ISI living program
requirement.

See note 3.
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Table 2-4 (continued)
Interim Actions for New Build (for example, RI-PSI/IS)

Section ID
2008
(2009)

PRA Standard
RG 1.200 Assessment

Action to Be Taken

Basis for the Reason That Difference
Will Not Be Significant for RI-PS1/iSt
Applications

IE-C12
(IE-C14)

Procedures may not be available.

Can be met at fuel load.

Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

See note 3.

AS-AS
(AS-5)

Procedures may not be available.

Can be met at fuel load.

Initially analysis can be done using
assumptions about the “‘as anticipated™ to be
operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

See note 3.

AS-BSa
(AS-B6)

Procedures may not be available.

Can be met at fuel load.

Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

See note 3.

SC-A6

Procedures may not be available.

Can be met at fuel load.

Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFRS50.71h and
consistent with the RI-ISI living program
requirement.

See note 3.
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Table 2-4 (continued)
Interim Actions for New Build (for example, RI-PSI/IS)

operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSI/ISI
(2009) Applications
SY-A2 “As-built” and “as-operated” information and | Initially analysis can be done using See notes 3 and 4.
(SY-A2) procedures may not be available. assumptions about the ““as anticipated” to be
Canb t at fuel load operated plant. This shall be incorporated
an be met at tuel load. into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
SY-A3 Procedures may not be available. Initially analysis can be done using See note 3.
assumptions about the “as anticipated” to be
(8Y-A3) Can be met at fuel load. operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
SY-A4 Plant staff and/or operating experience may Initially analysis can be done using See note 4.
not be available. assumptions about the “as anticipated” to be
(SY-A4) . )
operated plant. This shall be incorporated
Can be met mostly' at fuel load and completely into the PRA model consistent with the
met at the first period. requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
SY-AS Procedures may not be available. Initially analysis can be done using See note 3.
(SY-AS) Can be met at fuel load. assumptions about the “as anticipated” to be
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Table 2-4 (continued)
Interim Actions for New Build (for example, RI-PSI/IS)

Can be met at the first period.

operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSVISI
(2009) Applications
SY-A7 Detailed design information may not be Given Part 52 plants will meet SRP 3.6.1 and | See note 4.
(SY-AT) available. 3.6.2 this supp‘o.rting requir;ment should not
Can be met at fuel load be an issue. Initially analysis can be done
' using assumptions about the “as anticipated”
to be operated plant. This shall be
incorporated into the PRA model consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.
SY-A18 Operating experience may not be available. Initially use generic experience. This shall be | See note 1.
(SY-A19) Can be met at the first period. in_corporated .into the PRA n.10del. consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
, living program requirement.
SY-Al8a Operating experience and procedures may not | Initially use generic experience. This shall be | See note 1.
(SY-A20) be available. incorporated _into the PRA rr}odel. consistent
Can be met at the first period with the requirements contained in
) 10CFR50.71h and consistent with the RI-ISI
living program requirement.
HR-Al Operating experience and procedures may not | Initially use generic data/analysis using See notes | and 3.
(HR-AI) be available. assumptions about the “as anticipated” to be

2-27




Table 2-4 (continued)
Interim Actions for New Build (for example, RI-PSI/IS)

applicable.
Can be met at fuel load.

operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSI/ISI
(2009) Applications
HR-A2 Operating experience and procedures may not | Initially use generic data/analysis using See notes | and 3.
be available. assumptions about the “as anticipated” to be
(HR-A2) . .
- Can be met at the first period. gperated plant. This shall'be mco_rporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
HR-A3 Operating experience and procedures may not | Initially use generic data/analysis using See notes | and 3.
be available. assumptions about the “as anticipated” to be
(HR-A3) - !
Can be met at the first period. gperated plant. This shall'be mco_rporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
HR-C3 Operating experience and procedures may not | Initially use generic data/analysis using See notes 1 and 3.
be available. assumptions about the “as anticipated” to be
(HR-C3) : .
Can be met at the first period. f)perated plant. This shall_be mco.rporate,d
into the PRA model consistent with the
requirements contained in 10CFRS50.71h and
consistent with the RI-ISI living program
requirement.
HR-D4 Procedures may not be available. Note: Initially analysis can be done using See note 3.
(HR-D4) supporting requirement is relevant only if assumptions about the “as anticipated” to be
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Table 2-4 (continued)

Interim Actions for New Build (for example, RI-PSIIS)

operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSV/ISI
(2009) Applications
HR-El Procedures may not be available. Initially analysis can be done using See note 3.
) assumptions about the “as anticipated” to be
(HR-ET) Can be met at fuel load, operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
HR-E2 Procedures may not be available. Initially, analysis can be done using See note 3.
R assumptions about the “as anticipated” to be
(HR-E2) Can be met at fuel load, operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFRS50.71h and
consistent with the RI-ISI living program
requirement.
HR-E3 Procedures may not be available. Initially analysis can be done using See note 3.
3 assumptions about the “as anticipated” to be
(HE-E3) Can be met at fuel load, operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
HR-F2 Procedures may not be available. Initially analysis can be done using See note 3.
(HR-F2) Can be met at fuel load. assumptions about the “as anticipated” to be
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Table 2-4 (continued)

Interim Actions for New Build {for example, RI-PSI/IS)

operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSI/ISI
(2009) Applications
HR-G6 Procedures and operating experience may not | Initially analysis can be done using See notes 1 and 3.
be available. assumptions about the “as anticipated” to be
(HR-G6) . ! .
Can be met at the first period operated plant and generic experience. This
atthe period. shall be incorporated into the PRA model
consistent with the requirements contained in
10CFRS50.71h and consistent with the RI-ISI
living program requirement.
HR-G7 Procedures may not be available. Initially analysis can be done using See note 3.
assumptions about the “as anticipated” to be
(HR-G7) Can be met at fuel load. operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
HR-H2 Procedures may not be available. Initially analysis can be done using See note 3.
assumptions about the “as anticipated” to be
(HR-H2) Can be met at fuel load. operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
DA-B2 Procedures may not be available. Initially analysis can be done using See note 3.
(DA-B2) Can be met at fuel load. assumptions about the “as anticipated” to be
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Table 2-4 (continued)
Interim Actions for New Build (for example, RI-PSI/IS)

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSI/IS]
(2009) Applications

DA-C2 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.

incorporated into the PRA model consistent
with the requirements contained in
10CFRS50.71h and consistent with the RI-ISI
living program requirement.

(DA-C2) Can be met at the first period.

DA-C3 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.
(DA-C3) Can be met at the first period. m_corporated into the PRA n.lodel_ consistent

with the requirements contained in
10CFRS50.71h and consistent with the RI-ISI
living program requirement.

DA-C4 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.
(DA-C4) Can be met at the first period. 1nf:0rporated into the PRA rpodel. consistent

with the requirements contained in
10CFR50.71h and consistent with the RI-IS]
living program requirement.

DA-C5 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.

) . incorporated into the PRA model consistent
(DA-C3) Can be met at the first period. with the requirements contained in
10CFRS50.71h and consistent with the RI-ISI
living program requirement.

DA-C6 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.
(DA-C6) Can be met at the first period. m@rporated nto the PRA n.lodel' consistent

with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.
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Table 2-4 (continued)
Interim Actions for New Build (for example, RI-PSV/IS)

with the requirements contained in
10CFRS50.71h and consistent with the RI-ISI
living program requirement.

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSV/ISI
(2009) Applications
DA-C9 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.
(DA-C9) Can be met at the first period. mporporated ¥nto the PRA n.lodel. consistent
with the requirements contained in
10CFRS50.71h and consistent with the RI-ISI
living program requirement.
DA-CI10 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.
(DA-C10) Can be met at the first period. 1nf:orporated into the PRA n_lodel. consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.
DA-Cl11 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.
(DA-CI1) Can be met at the first period. mgorporated into the PRA rr'lodel. consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.
DA-CI12 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.
(DA-C13) | Can be met at the first petiod. incorporated into the PRA model consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.
DA-CI3 Plant-specific data may not be available. Initially use generic experience. This shall be | See note 1.
(DA-C14) Can be met at the first period. incorporated into the PRA model consistent
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Table 2-4 (continued)

Iinterim Actions for New Build (for example, RI-PSI/IS)

Section ID
2008
(2009)

PRA Standard
RG 1.200 Assessment

Action to Be Taken

Basis for the Reason That Difference
Will Not Be Significant for RI-PSI/ISI

Applications

DA-C14
(DA-C15)

Plant-specific data may not be available.

Can be met at the first period.

Initially use generic experience. This shall be
incorporated into the PRA model consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.

See note 1.

IF-A3
(IFPP-A4)

As-built and as-operated sources may not be
available.

As-built can be met at fuel load.

As-operated can be met at the first period.

Given Part 52 plants will meet SRP 3.6.1 and
3.6.2, this supporting requirement should not be
an issue. Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant and generic experience. This
shall be incorporated into the PRA model
consistent with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.

See note 4.

IF-A4
(IFPP-AS5)

Walkdowns may not be possible.

Can be met at fuel load.

Given Part 52 plants will meet SRP 3.6.1 and
3.6.2, this supporting requirement should not be
an issue. Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated into
the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

See note 4.

IF-B3a
(IFSO-A6)

Walkdowns may not be possible.

Can be met at fuel load.

Given Part 52 plants will meet SRP 3.6.1 and
3.6.2, this supporting requirement should not be
an issue. Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated into
the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

See note 4.
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Table 2-4 (continued)

Interim Actions for New Build (for example, RI-PSI/IS)

can be met at the first period.

with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSI/ISI
(2009) Applications
IF-Cé Procedures may not be available. Initially analysis can be done using See note 3.
: assumptions about the ““as anticipated” to be
(IFSN-A14) | Can be met at fuel load. operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in I0CFR50.71h and
consistent with the RI-ISI living program
requirement.
IF-C8 Procedures may not be available. Initially analysis can be done using See note 3.
: assumptions about the “as anticipated” to be
(IFSN-A16) | Can be met at fuel load. operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
IF-C9 Walkdowns may not be possible. Initially analysis can be done using See note 4.
assumptions about the “as anticipated” to be
(IFSN-A17) | Can be met at fuel load. operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
IF-D5a Noted information may not be fully available. | Initially use generic experience. This shall be | See note 4.
(IFEV-A6) | Most can be met at fuel load; operating data incorporated into the PRA model consistent

2-34




Table 2-4 (continued)

Interim Actions for New Build (for example, RI-PSI/IS)

Section ID
2008
(2009)

PRA Standard
RG 1.200 Assessment

Action to Be Taken

Basis for the Reason That Difference
Will Not Be Significant for RI-PSI/ISI
Applications

IF-ESa
(IFQU-A6)

Procedures may not be available.

Can be met at fuel load.

Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

See note 3.

IF-E8

(IFQU-
All)

Walkdown may not be possible.

Can be met at fuel load.

Given Part 52 plants will meet SRP 3.6.1 and
3.6.2, this supporting requirement should not
be an issue. Initially analysis can be done
using assumptions about the “as anticipated”
to be operated plant. This shall be
incorporated into the PRA model consistent
with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.

See note 4.

QU-DIb
(QU-D2)

Procedures and operating experience may not
be available.

Can be met at the first period.

Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant and generic experience. This
shall be incorporated into the PRA model
consistent with the requirements contained in
10CFR50.71h and consistent with the RI-ISI
living program requirement.

See notes 1 and 3.

LE-C6
(LE-CT)

Procedures may not be available.

Can be met at fuel load.

Initially analysis can be done using
assumptions about the “as anticipated” to be
operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.

See note 3.
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Table 2-4 (continued)
Interim Actions for New Build (for example, RI-PSI/IS)

Section ID PRA Standard Action to Be Taken Basis for the Reason That Difference
2008 RG 1.200 Assessment Will Not Be Significant for RI-PSI/ISI
(2009) Applications
LE-D5 Procedures may not be available. BWR: not applicable See note 3.
(LE-D6) BWR: not applicable. PWRs: Initially analysis can be done using
. assumptions about the “as anticipated” to be
PWR: can be met at fuel load. operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFRS50.71h and
consistent with the RI-ISI living program
requirement.
LE-El Procedures may not be available. Initially analysis can be done using See note 3.
assumptions about the “as anticipated” to be
(LE-EL) Can be met at fuel load. operated plant. This shall be incorporated
into the PRA model consistent with the
requirements contained in 10CFR50.71h and
consistent with the RI-ISI living program
requirement.
Notes:

1. Use of plant-specific versus generic experience/data typically has localized effects on the plant PRA results. Because the PRA results are only one input
into the development of the program, any impact caused by the initial use of generic experience/data is further minimized. Because of how the EPRI
methodologies have been built (for example, absolute ranking, large thresholds for binning consequence ranking with the EPRI traditional methodology,
and conservative identification of HSS piping for the EPRI streamlined method [for example, all Class 1, all large-bore BER, small core damage
frequency {CDF}/LEREF criteria for paragraph 2{a}{5}]), only large changes, in a large amount of data, would be expected to have an impact on the
results; therefore, any significant changes to the inspection program are not expected.

Further, the RI-ISI/PSI methodologies have a living program component (for example, subparagraphs 7[a], [b], and [e] of Code Case N716, EPRI
streamlined methodology, and subparagraphs 7.1[a], [b], and [e] of Appendix R, EPRI traditional methodology), so that new information (for example,
plant-specific data) is incorporated into the program on a periodic basis. This new information can increase or decrease the inspection population
throughout plant lifetime. From a practical perspective, the inspections themselves are allocated over a 10-year interval. As an example, if the impact of
incorporating plant-specific experience/data into the program at the end of the first inspection period increased the inspection population from 99 to 102
inspections, there would still be two inspection periods (~ 6 to 7 years) available to incorporate this impact into the program prior to closing out the
inspection interval.
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Notes (continued):

2.

Generic analyses of similar plants, in particular experience with similar plant components, can be conducted throughout the PRA model development
process, to ensure that the model accounts for industry experience. That is, many of the components to be used in the new-build fleet are identical to, or
similar to, components used in the operating fleet, including plants located outside the United States. However, for the new-build fleet, there can be
isolated components that are unique to that particular design or plant site. When these components are in use at other sites (for example, other new-build
sites) the comparison can be done to account for industry experience. In the isolated cases when the component(s) is plant unique, plant-specific
operating experience will serve as industry operating experience until additional units with the same type of component(s) reach the operational stage.

Using assumptions about the “as anticipated” to be operated plant versus plant-specific procedures/systems information would have an impact only if
the plant-specific procedures/systems information were radically different than that assumed in the PRA. In addition, the availability of plant-specific
procedures/systems information increases as the plant transitions from the DC stage through operation. That is, important procedures and training as
well as systems information will be in place prior to fuel load. Other than normal plant practices of reflecting lessons learned, these procedures/systems
information are not expected to change radically as the plant transitions to full operation.

Because the PRA results are only one input into the development of the program, any impact caused by the initial use of generic procedures is further
minimized. Because of how the EPRI methodologies have been built (for example, absolute ranking, large thresholds for binning consequence ranking
with the EPRI traditional methodology and conservative identification of HSS piping for the EPRI streamlined method [for example, all Class I, all large-
bore BER, small CDF/LEREF criteria for paragraph 2{a} {5}]), only substantial changes to multiple procedures would be expected to have an impact on the
results; therefore, any significant changes to the inspection program are not expected. In addition, as stated previously, all important procedures are
expected to be in place prior to fuel load.

Further, the RI-PIS/PSI methodologies have a living program component (for example, subparagraphs 7[a], [b], and [e] of Code Case N716, EPRI
streamlined methodology, and subparagraphs 7.1[a], [b], and [e] of Appendix R, EPRI traditional methodology), so that new information (for example,
revised or new procedures) is incorporated into the program on a periodic basis. This new information can increase or decrease the inspection population
throughout plant lifetime. From a practical perspective, the inspections themselves are allocated over a 10-year interval. As an example, if the impact of
incorporating revised or new procedures into the program at the end of the first inspection period increased the inspection population from 99 to 102
inspections, there would still be two inspection periods (~ 6 to 7 years) available to incorporate this impact into the program prior to closing out the
inspection interval.
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Notes (continued):

4.

Using generic data and assumptions about the “as anticipated” to be operated plant versus having as-built/as-operated data would have an impact only on
the inspection program, if the as-built/as-operated plant was radically different than that assumed in the PRA. The ITAAC closure process ensures that the
“as-designed” plant properly transitions to the “as-built/as-operated” plant in a documented and orderly manner.

Because the PRA results are only one input into the development of the program, any impact caused by changes in the as-built/as-operated plant versus
the as-designed plant is further minimized. Because of how the EPRI methodologies have been built (for example, absolute ranking, large thresholds for
binning consequence ranking with the EPRI traditional methodology and conservative identification of HSS piping for the EPRI streamlined method
(for example, all Class 1, all large-bore BER, small CDF/LERF criteria for paragraph 2 {a} {5}]), only substantial plant changes would be expected to
have an impact on the results; therefore, any significant changes to the inspection program are not expected. In addition, as stated previously, the
ITAAC process provides for an orderly transition from the as-designed plant to the as-built/as-operated plant.

Further, the RI-PIS/PSI methodologies have a living program component (for example, subparagraphs 7[a], [b], and [e] of Code Case N716, EPRI
streamlined methodology, and subparagraphs 7.1[a], [b], and [e] of Appendix R, EPRI traditional methodology), so that new information (for example,
revised or new procedures) is incorporated into the program on a periodic basis. This new information can increase or decrease the inspection population
throughout plant lifetime. From a practical perspective, the inspections themselves are allocated over a 10-year interval. As an example, if the impact of
incorporating as-built/as- operated information into the program increased the inspection population from 99 to 102 inspections, there would still be
significant time available to incorporate this impact into the program prior to closing out the inspection interval.
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RI-IST and RI-PSI have extensive experience with the operating fleet. This experience covers not
only initial development of the RI-ISI program but numerous updates (periodic and interval
updates) including resubmittal of the updated program to NRC for review and approval. This
experience provides several advantages to the new-build fleet with respect to understanding the
impact of a DC/COL PRA versus an operational plant PRA on RI-ISI/RI-PSI programs. Every
plant (~90% of the U.S. industry) that has implemented a RI-ISI program has done so on piping
that was not subjected to PSI according to the ISI requirements defined in the RI-ISI program.
Examples of this are as follows:

e Class 1 only RI-ISI applications: Examination categories B-F and B-J require that a
volumetric PSI examination be conducted on larger bore piping (for example, >4 nominal
pipe size [NPS]). This examination is consistent with some, but not all, RI-ISI required
examinations for large bore piping (for example, volumes may be different). In addition,
smaller bore piping (<4 NPS), which some RI-ISI applications have shown to be safety
significant, are subjected to an outside-diameter-surface-only PSI examination. According to
RI-ISI, if this piping is selected for inspection (for example, thermal fatigue), a volumetric
examination is required. Therefore, similar to some large bore locations, the PSI provides no
benefit.

e Class 1 and 2 RI-ISI applications: In addition to the previous discussion on Class 1 piping,
only 7.5% of Class 2 piping receive any PSI at all. Therefore, many Class 2 locations
selected for inspection according to the RI-ISI program were not previously subject to a PSI
examination.

e Full-scope RI-ISI applications: Experience has shown that RI-ISI inspections were conducted
on Code (for example, Class 3) and non-Code (for example, non-safety-related) piping that
had not received a PSI examination.

Therefore, having a PSI conducted on every location that will be subjected to a RI-ISI inspection
is not necessary. This experience and position is also consistent with criteria contained in ASME
Non-Mandatory Appendix R.

RI-ISI and RI-PSI programs also have unique aspects that are different from other risk-informed
initiatives. For example, the RI-ISI inspection population is spread out over a 10-year inspection
interval. There are minimum and maximum requirements regarding how many inspections can
be credited. That is, in the first inspection period, a minimum of 16% of the population must be
inspected but no more than 50% can be credited. For the second inspection period, a minimum of
50% of the population must be inspected but no more than 75% can be credited, and for the third
(final) period, all remaining inspections must be completed to reach 100% of the inspection
population.

The RI-ISI program also has a living program component. This component requires that periodic
and interval-based updates be conducted and the inspection population adjusted accordingly. As
such, if a supporting requirement could not be met until the first inspection period is completed
(for example, DA-C2), the RI-ISI process requires that the RI-ISI analyses be updated to reflect
this new information. If this new information increases or decreases the inspection population,
the necessary change (add or delete inspections) will be implemented over the remaining two
inspection periods, thereby completing 100% of the inspection population by the end of the first
inspection interval.
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Finally, because of how the EPRI RI-ISI methodologies have been built (for example, absolute
ranking, large thresholds for binning consequence ranking with the traditional method, and
conservative identification of HSS for the streamlined method [for example, all Class 1, all large
bore break exclusion region [BER]), only large changes in the PRA would be expected to have
an impact on the RI-ISI results and therefore any significant change to the RI-ISI by PRA
updates are not expected. This is not only an anticipation but has been borne out through
numerous updates conducted on the operating fleet, including a number of plants that have
upgraded their PRASs to better meet the requirements in the PRA standard.

One additional lesson learned from the operating fleet that provides further confidence in the
stability of the new-build fleet RI-ISI programs is that all of the Part 52 plants (design
certification documents [DCDs] and combined operating license applications [COLAs]) have
committed to meeting Standard Review Plan (SRP) sections 3.6.1 and 3.6.2. Meeting the
requirements contained in these two sections of the SRP provides for a robust design from a
spatial separation perspective.

Finally, according to § 50.71 Maintenance of records, making of reports, the following
requirements are used to update the plant-specific PRA:

“(h)(1) No later than the scheduled date for initial loading of fuel, each holder of a
combined license under subpart C of 10 CFR part 52 shall develop a level 1 and a level 2
probabilistic risk assessment (PRA). The PRA must cover those initiating events and
modes for which NRC-endorsed consensus standards on PRA exist one year prior to the
scheduled date for initial loading of fuel.

(2) Each holder of a combined license shall maintain and upgrade the PRA required by
paragraph (h)(1) of this section. The upgraded PRA must cover initiating events and
modes of operation contained in NRC-endorsed consensus standards on PRA in effect
one year prior to each required upgrade. The PRA must be upgraded every four years
until the permanent cessation of operations under § 52.110(a) of this chapter.”

Therefore, given this “upgrade” interval for the PRA, the RI-ISI program for the second
inspection period and beyond will, as appropriate, meet the noted supporting requirements. In
addition, as previously described, inspections added or deleted as a result of any update will be
incorporated consistent with the RI-ISI process. As such, meeting the guidelines of this report
will provide for the development of robust RI-PSI/ISI programs.
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CONDITIONS AND LIMITATIONS

Based on its review, the NRC staff identified some issues and concerns in Section 3.0 of the SE
such as conditions and limitations on the use of the tables contained within the TR and
applicant/licensee action items related to the use of EPRI TR 1021467. These plant-specific
action items address topics related to the implementation of EPRI TR 1021467 that could not be
effectively addressed on a generic basis. These conditions and limitations are repeated below
and more fully described in the SE that can be found inside the title page of this report. The
plant specific items discussed below must be addressed by plants as part of their plant-specific
RI-ISI submittal to the NRC.

Conditions and Limitations

1. The justification that a lower capability category “provides resolution and specificity
sufficient to identify the importance of the contributors at the system or train level”
cannot be used to justify a CCI or “Not-met” assignment. The final TR shall be modified
to clearly reflect this limitation. This is Topical Report Condition 1. The TR,

specifically Appendix A, has been updated to reflect this condition.

2. The NRC staff does not find the methods and results in the July 2010 version of the TR
acceptable but, instead, would endorse the methods and results that would be described
after modifying the TR by incorporating the specific changes identified in Tables | and 2
of this SE, and by appropriately reflecting the other limitations and conditions in this SE.
The final TR shall be modified to clearly reflect this condition and limitation. This is
Topical Report Condition 2. The TR has been updated to reflect this condition by
adding this new Chapter 3 and revisions to Table 2-1, Table 2-2, Table 2-3 and

Appendix A.

3. For new build nuclear power plants, the NRC staff only approves referencing the TR

requirements as demonstration of PRA technical adequacy for proposed RI-ISI programs
developed using the Traditional method. The final TR shall be modified to clearly reflect
this limitation. This is Topical Report Condition 3. The TR has been updated with this

new chapter 3 to reflect this condition.

4. RI-PSI for new reactors is not programmatically acceptable. The final TR shall be
modified to clearly reflect this limitation. This is Topical Report Condition 4. The TR

has been updated with this new chapter 3 to reflect this condition.
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Plant-Specific Action Items

1. For a supporting requirement to be considered met at the capability category required
in the TR, all relevant peer and other independent review findings shall have been
addressed and, as necessary, applicable changes made to PRA models, methods, and
documentation. This is Applicant/Licensee Action Item 1.

2. An approved, conventional ISI program should be in place before the NRC will
consider an alternative to the requirements of 10 CFR 50.55a to use RI-ISI. This is
Applicant/Licensee Action Item 2.

3. Any new build licensee developing an RI-ISI program using the Streamlined method
must provide to the NRC, in a request for relief, justification of sufficiently similar
characteristics in the submittal. This is Applicant/Licensee Action Item 3.

4. Plant specific operating experience and data should be incorporated into the RI-ISI
program consistent with the schedule laid out in the TR. This is Applicant/Licensee
Action Item 4.



SUMMARY AND CONCLUSIONS

Risk-informed methodologies have been developed to establish alternative ISI requirements.
Plant-specific PRAs are typically used during the RI-ISI development to support the
consequence assessment, risk ranking, element selection, and delta risk evaluation steps.

With respect to PRA technical adequacy, the ASME PRA Standard has been developed (for
example, ASME RA-Sb-2005), and the NRC RG 1.200 R1 and R2 were issued, providing a
review and an endorsement (with positions) of the PRA Standard.

This report provides guidance in determining which supporting requirements are applicable to
RI-ISI programs. In addition, for those supporting requirements that are applicable to RI-ISI
programs, this report provides guidance on the appropriate capability category.

The PRA Technical Adequacy Guidelines contained in this report are the same, whether the
intended application is to develop a PSI plan or an ISI plan. The timing of when these guidelines
can be met for PSI programs is a function of the status and timeline of the actual plant design,
construction, and ITAAC implementation.

Finally, this report has been reviewed by the NRC and a safety evaluation (SE) report issued.
The SE can be found directly after the title page of this report. Changes have been made to this
report so that it comports with the safety evaluation. In particular, stricken text identifies
original language that does not comport with the NRC staff position while bolded text shows text
that was added to comport with the NRC staff position. Italicized text, when included, clarifies
the NRC staff position.

Also, a new Chapter 3 was added to highlight “conditions and limitations’ contained in section
4.0 of the SE. Finally, Appendices C, D, E, F and G contain the NRC-issued requests for
additional information (RAIs) on this report and responses to those RAIs.
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A

CAPABILITY CATEGORY ASSESSMENT AND
ASSIGNMENT

This appendix provides the detailed breakdown of each supporting requirement and provides the
basis for the capability category assignments (see Table A-1).

Table A-1

Applicability of Supporting Requirements to RI-ISI Programs

Supporting
Requirements

Assessment for Risk-Informed In-Service Inspection Purposes

IE-Al

Spans all three capability categories.

IE-A2

Spans all three capability categories.

1IE-A3

Spans all three capability categories.

IE-A3a

Electric Power Research Institute (EPRI) traditional capability category (CC) /11 because the
assessment will review the impact of system failures either through a specific consequence

assessment of flood-induced events or use of the internal flooding study (see IF-A, IF-B, IF-C,
and IF-E). .

EPRI streamlined CC I/II because this is captured by the internal flooding study for flood-induced
events (see IF-A, IF-B, IF-C, and IF-E).

1IE-A4

EPRI traditional CC I because the assessment will review the impact of system failures either
through a specific consequence assessment of flood-induced events or the use of the internal
flooding study (see IF-A, IF-B, IF-C, and IF-E).

EPRI streamlined CC 1I because this is captured by the internal flooding study for flood-induced
events (see IF-A, IF-B, IF-C, and IF-E). Because the streamlined method relies on the plant
probabilistic risk assessment (PRA) directly (that is, a consequence assessment according to
TR-112657, Revision B-A is not performed), it was thought prudent to assign a higher capability
category (that is, CC II) for this supporting requirement, as compared to the traditional approach,
thereby providing added assurance that all applicable initiating events are properly accounted for
when applying the streamlined approach.

IE-A4a

EPRI traditional CC I because the assessment will review the impact of system failures either
through a specific consequence assessment of flood-induced events or the use of the internal
flooding study (see IF-A, IF-B, IF-C, and IF-E).

EPRI streamlined CC I because this is captured by the internal flooding study for flood-induced
events (see IF-A, IF-B, IF-C, and IF-E).

IE-AS

Spans all three capability categories.

IE-A6

EPRI traditional CC I because the assessment will review the impact of system failures, including
plant interviews as needed, either through a specific consequence assessment of flood-induced
events or the use of the internal flooding study (see IF-A, IF-B, IF-C, and IF-E).

EPRI streamlined CC I because this is captured by the internal flooding study, including plant
interviews as needed, for flood-induced events (see IF-A, IF-B, IF-C, and IF-E).




Table A-1 (continued)
Applicability of Supporting Requirements to RI-ISI Programs

Supporting
Requirements

Assessment for Risk-Informed In-Service Inspection Purposes '*

IE-A7

EPRI traditional CC I because the assessment will review the impact of system failures either
through a specific consequence assessment of flood-induced events or the use of the internal
flooding study (see IF-A, IF-B, IF-C, and IF-E).

EPRI streamlined CC I because this is captured by the internal flooding study for flood-induced
events (see IF-A, IF-B, IF-C, and IF-E).

IE-A8

Deleted.

IE-A9

Deleted.

IE-A10

Need not be met:

EPRI traditional because the assessment will review these impacts either through a specific
consequence assessment of flood-induced events or the use of the internal flooding study (see
IF-A, IF-B, IF-C, and IF-E).

EPRI streamlined because this is captured by the intemal flooding study for flood-induced events
(see IF-A, IF-B, IF-C, and IF-E).

IE-B1

Spans all three capability categories.

IE-B2

Spans all three capability categories.

IE-B3

EPRI traditional CC I because the EPRI approach is an absolute risk ranking; therefore, applying
conservatisms for this supporting requirement would potentially increase, but not reduce,
inspections.

EPRI streamlined CC I because applying conservatisms for this supporting requirement would
increase the scope of high safety significant (HSS) segments according to Section 2(a)(5) of case.

IE-B4

Spans all three capability categories.

IE-BS

Need not be met:

EPRI traditional because the assessment will review these impacts either through a specific
consequence assessment of flood-induced events or the use of the internal flooding study (see
IF-A, IF-B, IF-C, and IF-E).

EPRI streamlined because this is captured by the internal flooding study for flood-induced events
(see IF-A, IF-B, IF-C, and IF-E).

IE-C1

Need not be met:

EPRI traditional because initiating event frequency for non-pressure boundary failures is not
relevant to risk-informed in-service inspection (RI-ISI) applications. For plants that directly used
the PRA results and did not benchmark the results against the methodology look-up tables, this
supporting requirement is required.

EPRI streamlined because initiating event frequency for non-pressure boundary failures is not
relevant to RI-IST applications.




Table A-1 (continued)
Applicability of Supporting Requirements to RI-IS| Programs

Supporting Assessment for Risk-Informed In-Service Inspection Purposes **

Requirements

IE-Cla Need not be met:
EPRI traditional because initiating event frequency for non-pressure boundary failures is not
relevant to RI-IS] applications. For plants that directly used the PRA results and did not
benchmark the results against the methodology look-up tables, this supporting requirement is
required.
EPRI streamlined because initiating event frequency for non-pressure boundary failures is not
relevant to RI-ISI applications.

IE-Cib Spans all three capability categories.

IE-C2 Need not be met:
EPRI traditional because initiating event frequency for non-pressure boundary failures is not
relevant to RI-ISI applications. For plants that directly used the PRA results and did not
benchmark the results against the methodology look-up tables, this supporting requirement is
required.
EPRI streamlined because initiating event frequency for non-pressure boundary failures is not
relevant to RI-ISI applications.

IE-C3 Need not be met:
EPRI traditional because initiating event frequency for non-pressure boundary failures is not
relevant to RI-ISI applications. For plants that directly used the PRA results and did not
benchmark the results against the methodology look-up tables, CC /11 is required.
EPRI streamlined because initiating event frequency for non-pressure boundary failures is not
relevant to RI-ISI applications.

IE-C4 Need not be met:
EPRI traditional because the assessment will review these impacts either through a specific
assessment of flood-induced events or the use of the internal flooding study (see IF-A, IF-B,
IF-C, and IF-E).
EPRI streamlined because this is captured by the internal flooding study for flood-induced events
(see IF-A, IF-B, IF-C, and IF-E).

IE-C5 Need not be met:
EPRI traditional because initiating event frequency for non-pressure boundary failures is not
relevant to RI-ISI applications. In addition, the living component of an RI-ISI program will
capture the impact of future performance, if any.
EPRI streamlined because initiating event frequency for non-pressure boundary failures is not
relevant to RI-ISI applications. In addition, the living component of an RI-ISI program will
capture the impact of future performance, if any.

IE-C6 Spans all three capability categories.

IE-C7 Spans all three capability categories.

IE-C8 Spans all three capability categories.

[E-C9 Spans all three capability categories.




Table A-1 (continued)
Applicability of Supporting Requirements to RI-ISI Programs

Supporting
Requirements

Assessment for Risk-Informed In-Service Inspection Purposes *

IE-C10

Spans all three capability categories.

IE-C11 EPRI traditional CC /Il because rare initiating events are not very relevant to RI-ISI applications,
which model application-specific, pressure-boundary, failure-related initiating events.

EPRI streamlined CC I/II because rare initiating events are not very relevant to RI-ISI
applications, which model application-specific, pressure-boundary, failure-related initiating
events.

IE-C12 EPRI traditional CC I/II: Only bounding estimates of multiple valve failures are needed to
support RI-ISL, the pipe is assumed to break with probability of 1, and if credit for interfacing
systems loss of coolant accident mitigation is used, the consequences of the break must be
confirmed.

EPRI streamlined CC VI bounding analyses can be used because it would at most require pipe
segments to be classified as HSS.

IE-C13 Need not be met:

EPRI traditional mean values are sufficient because of the order of magnitude ranking and
grouping approach used.

EPRI streamlined mean values are sufficient due to the conservative identification of predefined
HSS piping and the small (core damage frequency [CDF])/large, early-release frequency (LERF)
threshold used for plant-specific HSS piping.

IE-D1 Spans all three capability categories.

IE-D2 Spans all three capability categories.

IE-D3 Need not be met because RI-ISI is interested only in initiating events caused by pressure
boundary failures.

AS-Al Spans all three capability categories.

AS-A2 Spans all three capability categories.

AS-A3 Spans all three capability categories.

AS-A4 Spans all three capability categories.

AS-AS Spans all three capability categories.

AS-A6 Spans all three capability categories.

AS-A7 CC I/l is sufficient because of the order of magnitude ranking and grouping approach used in the
EPRI methodology. In addition, it is generally acknowledged that CC II is adequate for all but the
most challenging of PRA applications.

AS-A8 Spans all three capability categories.
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AS-A9
CCII because difference in success criteria caused by more use of applicable (instead of
generic) thermal hydraulic analysis could result in significant differences in the PRA results
in some scenarios.
See NRC Note at end of table

AS-A10 EPRI traditional CC I: The EPRI approach is an absolute risk-ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

AS-All Spans all three capability categories.

AS-B1 Spans all three capability categories.

AS-B2 Spans all three capability categories.

AS-B3 Spans all three capability categories.

AS-B4 Spans all three capability categories.

AS-BS Spans all three capability categories.

AS-BSa Spans all three capability categories.

AS-B6 Spans all three capability categories.

AS-C1 Spans all three capability categories.

AS-C2 Spans all three capability categories.

AS-C3 Need not be met:
EPRI traditional: Although helpful from a living program perspective, this is not necessary
because of the order of magnitude ranking and grouping approach used.
EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

SC-Al Spans all three capability categories.
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SC-A2
CCI because CCI definition of core damage is generally conservative and both the
Streamlined and the Traditional methods rely on the absolute risk values so conservatism in
one scenario will not mask any other scenario.

SC-A3 Deleted.

SC-A4 Spans all three capability categories.

SC-Ada Spans all three capability categories.

SC-AS EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

SC-A6 Spans all three capability categories.

SC-B1 EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

SC-B2
CCII because difference in success criteria caused by more use of applicable (instead of
generic) thermal hydraulic analysis could result in significant differences in the PRA results
in some scenarios.
See NRC Note at end of table

SC-B3 Spans all three capability categories.

SC-B4 Spans all three capability categories.

SC-BS Spans all three capability categories.

SC-Cl Spans all three capability categories.

SC-C2 Spans all three capability categories.
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SC-C3 Need not be met:

EPRI traditional: Although helpful from a living program perspective, this is not necessary
because of the order of magnitude ranking and grouping approach used.

EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

SY-Al Spans all three capability categories.

SY-A2 Spans all three capability categories.

SY-A3 Spans all three capability categories.

SY-A4 EPRI traditional CC I because this supporting requirement will be supplemented by the RI-ISI
consequence assessment or internal flooding analyses.

EPRI streamlined CC I because this supporting requirement will be supplemented by supporting
requirements in Section IF.

SY-AS Spans all three capability categories.

SY-A6 Spans all three capability categories.

SY-A7 EPRI traditional CC I/II because according to Table 1.3-1 of the RA-2005, by meeting CC II, any
departure from realism will have a small impact on the conclusions and risk insights. Therefore,
any impact on the RI-ISI results would be minimal.

EPRI streamlined CC I/II because according to Table 1.3-1 of the RA-2005, by meeting CC I,
any departure from realism will have a small impact on the conclusions and risk insights.
Therefore, any impact on the RI-ISI results would be minimal.

SY-A8 Spans all three capability categories.

SY-A9 Deleted.

SY-A10 Spans all three capability categories.

SY-All Spans all three capability categories.

SY-Al2 Spans all three capability categories.

SY-Al2a Spans all three capability categories.

SY-A12b Spans all three capability categories.

SY-Al3 Spans all three capability categories.

SY-Al4 Spans all three capability categories.

SY-AlS EPRI traditional CC I/II: The EPRI approach is an absolute risk ranking approach; therefore,

applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC VII: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.
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SY-A16 Spans all three capability categories.

SY-A17 Spans all three capability categories.

SY-A1§ Spans all three capability categories.

SY-Al8a Spans all three capability categories.

SY-A19 Spans all three capability categories.

SY-A20 EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

SY-A21 Spans all three capability categories.

SY-A22 Spans all three capability categories.

SY-BI
CCI because the probabilities from missing CCFs would have been screened out at the
system level and therefore are expected to be small and would not affect the RI-ISI program
due to the order of magnitude ranking and grouping approach used.

SY-B2 EPRI traditional CC I/ is acknowledged to be adequate for most PRA applications; this includes
RI-ISI applications.
EPRI streamlined CC /11 is acknowledged to be adequate for most PRA applications; this
includes RI-IST applications.

SY-B3 Spans all three capability categories.
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SY-B4 Spans all three capability categories.

SY-B5 Spans all three capability categories.

SY-B6 Spans all three capability categories.

SY-B7 EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

SY-B8 Spans all three capability categories.

SY-B9 Deleted.

SY-B10 Spans all three capability categories.

SY-B11 i
CCI1 because the probabilities of missing actuation or lockout events would have been
screened out at the system level and therefore are expected to be small and would not affect
the RI-ISI program due to the order of magnitude ranking and grouping approach used.

SY-B12 Spans all three capability categories. ‘

SY-B13 Spans all three capability categories.

SY-B14 Spans all three capability categories.

SY-B15 Spans all three capability categories.

SY-B16 Spans all three capability categories.

SY-C1 Spans all three capability categories.

SY-C2 Spans all three capability categories.

SY-C3 Need not be met:
EPRI traditional: Although helpful from a living program perspective, this is not necessary
because of the order of magnitude ranking and grouping approach used.
EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

HR-Al Spans all three capability categories.

HR-A2 Spans all three capability categories.

HR-A3 Spans all three capability categories.
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HR-B1
CCI because the probabilities from any maintenance related failure modes that may have
been screened out are expected to be small compared to random failures and therefore
would not affect the RI-ISI program due to the order of magnitude ranking and grouping
approach used.

HR-B2 Spans all three capability categories.

HR-C1 Spans all three capability categories.

HR-C2 EPRI traditional CC I because this level of detail in the system models is not expected to impact
the RI-ISI results, given that this supporting requirement requires that any unique design or
operational features of the plant must be accounted for.

EPRI streamlined CC I because this level of detail in the system models is not expected to impact
the RI-ISI results, given that this supporting requirement requires that any unique design or
operational features of the plant must be accounted for.

HR-C3 Spans all three capability categories.

HR-DI Spans all three capability categories.

HR-D2 EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

HR-D3
CCl because changes to the probabilities of HEPs due to the process specified in CCII of
this SR are expected to be small compared to the basic HEP values and therefore would not
affect the RI-ISI program due to the order of magnitude ranking and grouping approach
used.

HR-D4 Spans all three capability categories.

HR-D5 Spans all three capability categories.
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HR-D6 Spans all three capability categories.

HR-D7 EPRI traditional CC /Il because according to Table 1.3-1 of the RA-2005, by meeting CC 11, any
departure from realism will have a small impact on the conclusions and risk insights. Therefore,
any impact on the RI-ISI results would be minimal.

EPRI streamlined CC UI/II because according to Table 1.3-1 of the RA-2005, by meeting CC 11,
any departure from realism will have a small impact on the conclusions and risk insights.
Therefore, any impact on the RI-ISI results would be minimal.

HR-EI Spans all three capability categories.

HR-E2 Spans all three capability categories.

HR-E3 iti
CCI because changes to the probabilities of HEPs due to the process specified in CCII of
this SR are expected to be small compared to the basic HEP values and therefore would not
affect the RI-ISI program due to the order of magnitude ranking and grouping approach
used.

HR-E4

CCI because changes to the probabilities of HEPs due to the process specified in CCII of
this SR are expected to be small compared to the basic HEP values and therefore would not
affect the RI-ISI program due to the order of magnitude ranking and grouping approach
used.
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HR-F1
CC I/II because it is generally acknowledged that CCII is adequate for all but the most
challenging of PRA applications.

HR-F2 ERE itien becatise-aece
CCI because changes to the probabilities of HEPs due to the process specified in CCII of
this SR are expected to be small compared to the basic HEP values and therefore would not
affect the RI-ISI program due to the order of magnitude ranking and grouping approach
used.

HR-GI EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

HR-G2 Spans all three capability categories.

HR-G3 it

CCI because changes to the probabilities of HEPs due to the process specified in CCII of
this SR are expected to be small compared to the basic HEP values and therefore would not
affect the RI-ISI program due to the order of magnitude ranking and grouping approach
used.
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HR-G4

CCI because changes to the probabilities of HEPs due to the process specified in CCII of
this SR are expected to be small compared to the basic HEP values and therefore would not
affect the RI-ISI program due to the order of magnitude ranking and grouping approach
used.

HR-G5
CCI because changes to the probabilities of HEPs due to the process specified in CCII of
this SR are expected to be small compared to the basic HEP values and therefore would not
affect the RI-ISI program due to the order of magnitude ranking and grouping approach
used.

HR-G6 Spans all three capability categories.

HR-G7 Spans all three capability categories.

HR-G8 Deleted.

HR-G9 Spans all three capability categories.

HR-HI EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,

applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.
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HR-H2

Spans all three capability categories.

HR-H3 Spans all three capability categories.

HR-I1 Spans all three capability categories.

HR-I2 Spans all three capability categories.

HR-I3 Need not be met:
EPRI traditional: Although helpful from a living program perspective, this is not necessary
because of the order of magnitude ranking and grouping approach used.
EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

DA-A1 Spans all three capability categories.

DA-Ala Spans all three capability categories.

DA-A2 Spans all three capability categories.

DA-A3 Spans all three capability categories.

DA-B1 i
CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

DA-B2 EPR] itio
CC I/II because it is generally acknowledged that CCII is adequate for all but the most
challenging of PRA applications.

DA-C1 Spans all three capability categories.

DA-C2 Spans all three capability categories.

DA-C3 Spans all three capability categories.
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DA-C4 Spans all three capability categories.

DA-CS Spans all three capability categories.

DA-Cé6 Spans all three capability categories.

DA-C7 iti
CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

DA-C8 ERR #tio 19
CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

DA-C9
ease): :
CC I/II because it is generally acknowledged that CCII is adequate for all but the most
challenging of PRA applications.
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DA-C10
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CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

DA-C11

Spans all three capability categories.

DA-Clla

Spans all three capability categories.

DA-C12

EPRI traditional CC I because the EPRI approach uses an absolute risk ranking approach, so
applying conservatism for this supporting requirement would only add inspections.

EPRI streamlined CC I because applying conservatism for this supporting requirement would
increase the scope of HSS segments, according to Section 2(a)(5) of case.

DA-C13

Spans all three capability categories.

DA-C14

Spans all three capability categories.

DA-C15

Spans all three capability categories.

DA-D1

I ethodolo 0 ample-scepe-o So-5eLHRORtS-accord O->06H6

CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

DA-D2

Spans all three capability categories.
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DA-D3
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CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and

grouping approach used.

DA-D4 EPR] 0 e
CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

DA-D5

CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-1SI program due to the order of magnitude ranking and
grouping approach used.
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DA-D6
CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

DA-Dé6a Spans all three capability categories.

DA-D7 it
CCI because changes to the component failure probabilities due to the process specified in
CCII of this SR are expected to be small compared to the basic probability values and
therefore would not affect the RI-ISI program due to the order of magnitude ranking and
grouping approach used.

DA-D8 Spans all three capability categories.

DA-El Spans all three capability categories.

DA-E2 Spans all three capability categories.

DA-E3 Need not be met:
EPRI traditional: Although helpful from a living program perspective, this is not necessary
because of the order of magnitude ranking and grouping approach used.
EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

IF-Al Spans all three capability categories.

IF-Ala EPRI streamlined CC I: The higher capability categories require further resolution of plants

areas/rooms. CC I does not allow propagation outside of the defined area, including through drain
lines or other paths. By not requiring higher resolution according to CC II/III, a conservative
conditional core damage probabilities (CCDP) would be developed that would result in an
increase in HSS scope only (per Section 2[a][5] or conservative CCDP/conditional large early
release probabilities [CLERPs] for the delta risk evaluation).
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IF-Alb Spans all three capability categories.

IF-A2 Deleted: Moved to IF-C2c.

IF-A3 Spans all three capability categories.

IF-A4 Spans all three capability categories.

IF-B1 Spans all three capability categories.

IF-Bla Spans all three capability categories.

IF-B1b Spans all three capability categories.

IF-B2 Spans all three capability categories.

Note: RI-ISI applies only to piping and NDE requirements; therefore, this supporting requirement
is only partially applicable (that is, human-induced mechanisms for overfilling tanks are not
applicable).

IF-B3 Spans all three capability categories.

IF-B3a Spans all three capability categories.

IF-B4 Relocated to IF-C2.

IF-C1 Spans all three capability categories.

IF-C2 Spans all three capability categories.

IF-C2a Spans all three capability categories.

IF-C2b Spans all three capability categories.

IF-C2c Spans all three capability categories.

IF-C3 EPRI streamlined CC II: RG 1.200 R1 comment requires that CC II assess CC III mechanisms by
using conservative assumptions. Therefore, CC II is conservative and could increase the scope
of HSS piping and inspection population.

IF-C3a Spans all three capability categories.

IF-C3b EPRI streamlined CC I: Higher capability categories are not required because the flood areas are
defined as independent according to supporting requirement IF-Ala. For CC I, supporting
requirement (SR) IF-Ala does not allow propagation outside the defined area, including through
drain lines or other paths. If areas are not independent (that is, individual rooms are defined), CC
11 is required. It is noted that N716 applies to piping and RI-ISI applications. ISI has limited or
negligible ability to impact maintenance-induced unavailability of barriers and vice versa.

IF-C3c Spans all three capability categories.

IF-C4 Spans all three capability categories.

IF-C4a Spans all three capability categories.

IF-C5 Spans all three capability categories.
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IF-C5a Spans all three capability categories.

IF-Cé EPRI streamlined CC II: Higher capability category is not required because the CC 11
requirements ensure high reliability for these actions. EPRI TR-112657, Rev B-A provides
additional guidance. (Note: Additional clarification on this supporting requirement is provided at
the end of this appendix.)

IF-C7 Spans all three capability categories.

IF-C8 EPRI streamlined CC II: Higher capability category is not required because the CC II
requirements ensure high reliability for these actions. EPRI TR-112657, Rev B-A provides
additional guidance. (Note: Additional clarification on this supporting requirement is provided at
the end of this appendix.)

IF-C9 Spans all three capability categories.

IF-D1 Spans all three capability categories.

IF-D2 Deleted.

IF-D3 EPRI streamlined CC I: The higher capability categories require further resolution. By not
requiring higher resolution, a conservative CCDP would be developed that would result in an
increase in HSS scope only, according to Section 2(a)(5) or conservative CCDP/CLERPs for the
delta risk evaluation. It is noted that, in these groupings, the sum of their frequencies will be
retained for use in the quantification step.

IF-D3a EPRI streamlined C I/II because subsuming these scenarios into existing plant initiating events
will not impact the application or results. This information needs to be retrievable to support the
application (for example, CCDP, HSS determination).

IF-D4 Spans all three capability categories.

IF-D5 Spans all capability categories. This requirement includes the retention (that is, total frequency of
the group versus dominant frequency) of all summed frequencies for all scenarios addressed by
the flood scenario group.

IF-D5a EPRI streamlined CC II/III: EPRI TR-112657, EPRI TR-102266, and EPRI TR-1012302 provide
acceptable ways of meeting this requirement. In lieu of these, conservative/bounding values can
be used.

IF-D6 Need not be met:

EPRI streamlined: The purpose of RI-ISI is to develop an alternative ISI program (that is,
periodic NDE on piping). Implementation of a periodic NDE will not impact maintenance
activities.

IF-D7 Spans all capability categories.

When option (b) is used, it must also be shown to result in total scenario frequencies less than
1E-06 per year (CDF) and 1E-07 per year (LERF).

IF-El Spans all three capability categories.

IF-E2 Moved to IF-C3c.

IF-E3 Spans all three capability categories.

A-20




Table A-1 (continued)
Applicability of Supporting Requirements to RI-ISI Programs

Supporting
Requirements

Assessment for Risk-Informed In-Service Inspection Purposes "*

IF-E3a

EPRI streamlined because CC I/II is sufficient to capture all important contributors.

IF-E4 Spans all three capability categories.

IF-E5 Spans all three capability categories.

IF-E5a Spans all three capability categories.

IF-E6 Spans all three capability categories.

TF-E6a Spans all three capability categories.

IF-E6b Spans all three capability categories.

IF-E7 Spans all three capability categories.

IF-E8 Spans all three capability categories.

IF-F1 Spans all three capability categories.

IF-F2 Spans all three capability categories.

IF-F3 Spans all three capability categories as needed to support the RI-ISI application.

QU-A1 Spans all three capability categories.

QU-A2a Spans all three capability categories.

QU-A2b EPRI traditional CC I because the order of magnitude ranking and grouping approach used and
higher capability categories are not expected to have a significant impact on the ranking results.
EPRI streamlined CC I because the conservative identification of predefined HSS piping and the
small CDF/LERF threshold used for plant-specific HSS piping and higher capability categories
are not expected to have a significant impact on the ranking results.

QU-A3 Spans all three capability categories.

QU-A4 Spans all three capability categories.

QU-BI Spans all three capability categories.

QU-B2 Spans all three capability categories.

QU-B3 Spans all three capability categories.

QU-B4 Spans all three capability categories.

QU-BS Spans all three capability categories.

QU-B6 Spans all three capability categories.

QU-B7a Spans all three capability categories.

QU-B7b Spans all three capability categories.

QU-B8 Spans all three capability categories.

QU-B9 Spans all three capability categories.

QU-C1 Spans all three capability categories.
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QU-C2 Spans all three capability categories.

QU-C3 Spans all three capability categories.

QU-Dla Spans all three capability categories.

QU-D1b ‘Spans all three capability categories.

QU-Dlc " Spans all three capability categories.

QU-D2 Deleted.

QU-D3 EPRI traditional CC I because methodology look-up tables serve to benchmark the PRA inputs.
For plants that directly used the PRA results and did not benchmark these results against the
methodology look-up tables, CC II/III is applicable.

EPRI streamlined CC I because this level of detail has no impact on classification.

QU-D4 Spans all three capability categories.

QU-D5a iti
CClI because application specific flooding assessment will review (or supplement) any
impact associated with accepting the lower capability category.

QU-D5b Spans all three capability categories.

QU-E1 Need not be met:

EPRI traditional: Although helpful from a living program perspective, this is not necessary
"because of the order of magnitude ranking and grouping approach used.

EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

QU-E2 Need not be met:

EPRI traditional: Although helpful from a living program perspective, this is not necessary
because of the order of magnitude ranking and grouping approach used.

EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.
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Table A-1 (continued)
Applicability of Supporting Requirements to RI-ISI Programs

Supporting Assessment for Risk-Informed In-Service Inspection Purposes *

Requirements

QU-E3 EPRI traditional CC I because the order of magnitude ranking and grouping approach used and
higher capability categories are not expected to have a significant impact on the ranking results.
EPRI streamlined CC I because the conservative identification of predefined HSS piping and the
small CDF/LERF threshold used for plant-specific HSS piping and higher capability categories

_ are not expected to have a significant impact on the ranking results.

QU-E4 Need not be met:
EPRI traditional: Analyzing the impact from uncertainties on the PRA results is not necessary
because of the order of magnitude ranking and grouping approach used.
EPRI streamlined: Analyzing the impact from uncertainties on the PRA results is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

QU-F1 Spans all three capability categories.

QU-F2 Spans all three capability categories.

QU-F3 EPRI traditional CC I: Although potentially helpful, further level of detail is not required to
support the RI-IST applications.
EPRI streamlined CC I: Although potentially helpful, further level of detail is not required to
support the RI-ISI applications.

QU-F4 Need not be met:
EPRI traditional: Although helpful from a living program perspective, this is not necessary
because of the order of magnitude ranking and grouping approach used.
EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

QU-F5 Spans all three capability categories.

QU-F6 Spans all three capability categories.

LE-A1 Spans all three capability categories.

LE-A2 Spans all three capability categories.

LE-A3 Spans all three capability categories.

LE-A4 Spans all three capability categories.

LE-AS Spans all three capability categories.
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Table A-1 (continued)
Applicability of Supporting Requirements to RI-ISI Programs

Supporting Assessment for Risk-Informed In-Service Inspection Purposes **

Requirements

LE-BI
CCI because the analysis in NUREG/CR-6595 is generally conservative and both the
Streamlined and the Traditional methods rely on the absolute risk values so conservatism in
one scenario will not mask any other scenario.

LE-B2 it i
CCI because the analysis in NUREG/CR-6595 is generally conservative and both the
Streamlined and the Traditional methods rely on the abseolute risk values so conservatism in
one scenario will not mask any other scenario.

LE-B3 Spans all three capability categories.

LE-C1 it '
CCI because the analysis in NUREG/CR-6595 is generally conservative and both the
Streamlined and the Traditional methods rely on the absolute risk values so conservatism in
one scenario will not mask any other scenario.

LE-C2a

CCI1 because the analysis in NUREG/CR-6595 is generally conservative and both the
Streamlined and the Traditional methods rely on the absolute risk values so conservatism in
one scenario will not mask any other scenario.
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Table A-1 {(continued)
Applicability of Supporting Requirements to RI-IS| Programs

Supporting Assessment for Risk-Informed In-Service Inspection Purposes '*

Requirements

LE-C2b
CCI because not crediting repair is conservative and both the Streamlined and the
Traditional methods rely on the absolute risk values so conservatism in one scenario will not
mask any other scenario.

LE-C3 EPRI traditions o6
CCI because the analysis in NUREG/CR-6595 is generally conservative and both the
Streamlined and the Traditional methods rely on the absolute risk values so conservatism in
one scenario will not mask any other scenario.

LE-C4 EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-C5 Spans all three capability categories.

LE-C6 Spans all three capability categories.

LE-C7 Spans all three capability categories.

LE-C8a EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC [: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-C8b EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.
EPRI streamlined CC [: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-C9a EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,

applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.
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Table A-1 (continued)
Applicability of Supporting Requirements to RI-ISI Programs

Supporting
Requirements

Assessment for Risk-Informed In-Service Inspection Purposes "

LE-C9b

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-CI0

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-Dla

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-D1b

CCI because the analysis in NUREG/CR-6595 is generally conservative and both the
Streamlined and the Traditional methods rely on the absolute risk values so conservatism in
one scenario will not mask any other scenario.

LE-D2

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-D3

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-D4

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-D5

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.
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Table A-1 (continued)
Applicability of Supporting Requirements to RI-IS| Programs

Supporting
Requirements

Assessment for Risk-Informed In-Service Inspection Purposes '~

LE-D6

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-El

Spans all three capability categories.

LE-E2

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(a)(5) of case.

LE-E3

EPRI traditional CC I: The EPRI approach is an absolute risk ranking approach; therefore,
applying conservatisms for this supporting requirement will at worst only add inspections.

EPRI streamlined CC I: Applying conservatisms for this supporting requirement will at worst
increase the scope of HSS segments, according to Section 2(2)(5) of case.

LE-E4

Spans all three capability categories.

LE-Fla

EPRI traditional CC I because it is consistent with conservative bias in supporting requirements;
additional detail is not required.

EPRI streamlined CC I because it is consistent with conservative bias in supporting requirements;
additional detail is not required.

LE-F1b

Spans all three capability categories.

LE-F2

Need not be met:

EPRI traditional: Analyzing the impact from uncertainties is not necessary because of the order of
magnitude ranking and grouping approach used.

EPRI streamlined: Analyzing the impact from uncertainties is not necessary because of the
conservative identification of predefined HSS piping and the small CDF/LERF threshold used for
plant-specific HSS piping.

LE-F3

Need not be met:

EPRI traditional: Analyzing the impact from uncertainties is not necessary because of the order of
magnitude ranking and grouping approach used.

EPRI streamlined: Analyzing the impact from uncertainties is not necessary because of the
conservative identification of predefined HSS piping and the small CDF/LERF threshold used for
plant-specific HSS piping.

LE-G1

Spans all three capability categories.

LE-G2

Spans all three capability categories.
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Table A-1 (continued)
Applicability of Supporting Requirements to RI-ISI Programs

Supporting Assessment for Risk-Informed In-Service Inspection Purposes '*
Requirements
LE-G3 EPRI traditional CC I because according to Table 1.3-1 of the RA-2005, CC I provides resolution

and specificity sufficient to identify the importance of the contributors at the system or train level.
Therefore, this level of detail is sufficient to support implementation of the EPRI RI-ISI
methodology (for example, absolute risk ranking versus relative risk ranking).

EPRI streamlined CC I because according to Table 1.3-1 of the RA-2005, CC I provides
resolution and specificity sufficient to identify the importance of the contributors at the system or
train level. Therefore, this level of detail is sufficient to support implementation of the EPRI
RI-ISI methodology (for example, scope of HSS segments, according to Section 2[a][5] of case).

LE-G4 Need not be met:

EPRI traditional: Although helpful from a living program perspective, this is not necessary
because of the order of magnitude ranking and grouping approach used.

EPRI streamlined: Although helpful from a living program perspective, this is not necessary
because of the conservative identification of predefined HSS piping and the small CDF/LERF
threshold used for plant-specific HSS piping.

LE-G5 Spans all three capability categories.
LE-G6 Spans all three capability categories.
Notes:

1. For a supporting requirement to be considered met, all relevant peer review and other independent findings
shall have been addressed and as necessary applicable changes made to PRA models ard methods, and
documentation. As-the-capabilitcatesory-assienmen or-each-supportingrequirementrelates-to-the-techni

Referencing this Topical Report is intended to clearly define the minimal quality of the PRA. The evaluation of
possible impacts of deviations from the TR permitted by the stricken text may be acceptable but requires a prior
submittal to the NRC for review and therefore is not acceptable as part of the TR.

NRC Notes to Table 1

In its October 12, 2010, submittal, EPRI proposed changing the assessment to become an assertion that non-
conservative result will be identified or not produced if the lower capability category was accepted because of
interactions between these SRs and others. In its June 2, 2011, submittal, EPRI further argued that a
Capability Category I should be sufficient for this SR. The NRC staff has not identified guidance on success
criteria or expert judgment or plant comparison process that can systematically identify non-conservative
results, and finds no support for arguing that interactions between SRs will provide this identification.
Therefore the NRC staff retains the requirement that these be Capability Category II in order to claim

compliance with the Topical Report.
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Additional Clarification on Supporting Requirements IF-C6 and IF-C8

Supporting requirements IF-C6 and IF-C8 pertain to screening of plant areas and sources. The
intent of these supporting requirements is that the screening approach be conservative for lower
capability categories and more realistic for higher capability categories. This is a general—
although not absolute—trend in the philosophy on which the PRA Standard is founded. That is,
CC I supporting requirements typically have a conservative bias, while CC III supporting
requirements typically represent more realism in the analysis. With this in mind, the only way
that screening can be performed on the basis of human actions and meet CC I for these
supporting requirements is that the bounding amount of time for damage is significantly greater
than the time required to diagnose and isolate the flood scenario, for the worst flood initiator.
In other words, if there is any realistic potential for failure to isolate the flood scenario and it is
not modeled in the PRA, this supporting requirement would be considered “Not Met.”

The use of the internal flooding study in the EPRI Streamlined RI-ISI approach (that is, N716) is
to identify any plant-specific piping that may have a substantial impact on plant risk that is not
captured by the criteria in section 2(a)(1) through 2(a)(4) of the approach. CC I and its
conservative bias (for example, relative to Capability II and IIT), would act only to add piping to
the HSS scope as compared to meeting a higher CC. Therefore, meeting CC I for these
supporting requirements, for this application, is acceptable.

Consistent with the general premise of the PRA Standard, higher capability categories for these
supporting requirements requires that more realism be input into the evaluation. For example,
CC II for these supporting requirements allows screening based on reliable human actions for the
worst flood. CC III also allows for crediting operators actions for these scenarios; however, these
scenarios must be retained in the PRA model for CC IIL, while they do not need to be included
quantitatively in the PRA model to meet CC II.

Therefore, Capability II is potentially nonconservative from a quantitative perspective relative to
CC I with regard to the need to incorporate additional flood scenarios into the PRA model.
However, from a realistic perspective, these CC II “screened scenarios” will have a negligible
impact on plant risk. This is because of a combination of the nature of the screening process
itself (for example, use of the worst flood source/initiator), applicability to a single flood zone at
a time, initiating frequency, and highly reliable operator actions.

Therefore, an internal flooding PRA done to CC II for these supporting requirements is more
than sufficient to support a RI-ISI application using either the traditional EPRI RI-ISI approach
or the EPRI streamlined RI-ISI approach (for example, an N716 application). And, as described
previously, CC I is also acceptable.

To further illustrate this, the following screening evaluation is provided:

Upper bound plant piping failure rate of 1E-02/year is conservative for a variety of reasons,
including the following:

e This value contains a number of failures because of FAC failures. The FAC program is not
altered in any way by application of EPRI’s RI-ISI methodologies.

e This value contains a large fraction of failures in low energy systems that tend to leak versus
rupture (see Generic Letter 90-05).
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e This value includes contributions from non-piping sources.

Therefore, a more realistic yet conservative value of 1E-03/year is proposed.
Plants typically have ~100 flood zones.

HEP for IF-C6/C8 CC II ~ 1E-03.

Therefore, if one were to quantitatively assess the screening allowed by CC II for supporting
requirements IF-C-6/8, one could reasonably conclude a CDF contribution of less than
1E-08/year as follows:

1E-03/year (pipe break frequency per plant) * 1E-02 (Number of zones per plant) *
1E-03 (HEP for CC II) or CDF contribution <1E-08/year

Even taking into account that some flood zones may be more heavily weighted with sources (for
example, more piping) than others, this simplified example illustrates that meeting CC II for
these two supporting requirements will still ensure that any zones or sources screened out will
have a negligible impact on plant risk.

From a broader perspective, one of the objectives of an internal flood PRA is to identify and
quantify scenarios and sequences that contribute to CDF and LERF. In addition to supporting
requirements IF-C-6 and IF-C-8, several internal flood supporting requirements address the
identification, quantification, and review of significant sequences, where significance is
established at the systemic or functional level at a value of 1% of total calculated CDF/LERF.
See, for example, supporting requirements IFQU-A3, IFQU-A7, and QU-D6. Therefore, several
supporting requirements and the objectives set forth for an internal flood PRA provide
reasonable assurance that segments with a CDF/LERF greater than 1E-6/1E-7 per year are not
qualitatively screened.
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B

SUMMARY DESCRIPTION OF RISK-INFORMED
IN-SERVICE INSPECTION METHODOLOGIES

Traditional Risk-Informed In-Service Inspection Methodology

The Electric Power Research Institute (EPRI) methodology was developed to be implemented on
a system-by-system basis. In order to conduct and document the analysis, the piping systems are
divided into segments based on the pipe rupture potential and its consequences. Although the
analysis is conducted on a segment basis, it is for ease of use rather than being a technical
component of the analyses. Therefore, differences in segment definition or segment boundary
definition will have no impact on the final results for applications using the EPRI risk-informed
in-service inspection (RI-ISI) methodology. Each segment, which includes all of the elements
within the segment, is placed onto the appropriate place on the EPRI Risk Characterization
Matrix, as shown in Figure B-1.

The failure potential category is determined on the basis of identified degradation mechanism.

The consequence evaluation focuses on the impact of a pipe-section failure (loss of pressure
boundary integrity) on plant operation. This impact can be direct, indirect, or a combination of
both, as follows:

e Direct impacts: A failure results in a diversion of flow and a loss of the train and/or system or
an initiating event (IE) (such as a loss of coolant accident).

e Indirect impacts: A failure results in a flood, spray, or pipe whip, spatially affecting
neighboring structures, systems, and components; a failure can also result in the depletion of
a tank and loss of the systems supplied by the tank.

The possibility of isolating a break is also identified and accounted for as part of the consequence
analysis. A break could be isolated by a protective check valve or a closed isolation valve, or it
could be automatically isolated by an isolation valve that closes on a given signal. If the break is
not automatically isolated, it can be isolated by an operator action, given a successful diagnosis.
The likelihood of isolating a break depends on the availability of isolation equipment, a means of
detecting the break, the amount of time available to prevent specific consequences (for example,
flooding of the room or draining of the tank), and human performance. If isolation is possible,
the consequence assessment should be conducted for both cases, that is, successful and
unsuccessful isolations. Operator recovery actions are further described in EPRI report
TR-112657, Section 3.3.3.2.

For each run of piping under evaluation, a spectrum of break sizes is evaluated. The break size
ranges from a small leak to a rupture. Larger leaks and breaks have the potential to disable
systems or trains and to cause IEs, flooding, or diversions of water sources. Typically, small
breaks (minor leakage) would not render a train inoperable. They can, however, depending on
the energy level of the system, spray onto adjacent equipment and cause equipment malfunction.
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The consequence category is determined from the plant-specific probabilistic risk assessment
(PRA) by calculating the conditional core damage probability (CCDP) and the conditional large
early release probability (CLERP), as follows:

High = CCDP > 1E-4
Medium = 1E-6 < CCDP < 1E-4
Low = CCDP < 1E-6

For CLERP, the boundary values are one order of magnitude smaller.

CONSEQUENCES OF PIPE RUPTURE
POTENTIAL FOR IMPACTS ON CONDITIONAL CORE DAMAGE PROBABILITY
PIPE RUPTURE AND LARGE EARLY RELEASE PROBABILITY
PER DEGRADATION MECHANISM
SCREENING CRITERIA
NONE LOW MEDIUM HIGH
HIGH Low MEDIUM 4
FLOW ACCELERATED CORROSION Category 7 Category s ‘s
MEDIUM LOW LOW
OTHER DEGRADATION MECHANISMS Category 7 Category 6
LOW LOW LOW LOW
NO DEGRADATION MECHANISMS Category 7 Category 7 Category 6

Figure B-1
EPRI Risk Matrix

The risk categories shown are combined into three risk regions for more robust and more
efficient use. For risk Category 1, 2, or 3, the minimum number of inspection elements in each
category should be 25% of the total number of elements in each risk category (rounded to the
next higher whole number). For risk Category 4 or 5, the number of inspection elements in each
category should be 10% of the total number of elements in each risk category (rounded to the
higher whole number). Pressure and/or leakage testing requirements remain in effect regardless
of the risk category (that is, risk Categories 1 through 7).

Streamlined Risk-Informed In-Service Inspection Methodology

This approach is a streamlined process for implementing and maintaining RI-ISI, based on
lessons learned from several approved RI-ISI applications and has been codified by ASME in
Code Case N716. The N716 approach differs from the traditional RI-ISI approaches in two
respects. First, the consequence assessment is not required. The consequence assessment has
been replaced with a predetermined set of high safety significant (HSS) locations (for example,
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reactor coolant system or break exclusion area) and a plant-specific assessment of the impact of
pressure boundary failure by directly using the plant PRA. That is, any other safety or
non-safety-related piping, including segments grouped or subsumed with existing plant IE
groups, whose pressure boundary failure contributions to core damage frequency (CDF) are
greater than 1E-06 (or large, early-release frequency greater than 1E-07) based on a plant-
specific PRA is required to be within the scope of the Code Case N-716 application. The second
departure is that partial scope application, which is allowed by previous RI-ISI approaches, is not
allowed by N716.

According to the process, the inspection selection should be equal to 10% of the HSS welds, plus
augmented programs for flow accelerated corrosion, localized corrosion (for example, microbial
corrosion), and intergranular stress corrosion cracking in BWRs. HSS welds are selected as
follows:

e A minimum of 25% of the population is identified as susceptible to each degradation
mechanism and degradation mechanism combination.

e For the reactor coolant pressure boundary (RCPB), at least two-thirds of the examinations
shall be located between the first isolation valve (that is, isolation valve closest to the reactor
pressure vessel) and the reactor pressure vessel.

e A minimum of 10% of the welds in the portion of the RCPB that lies outside containment
(for example, portions of the main feedwater system in BWRs) shall be selected.

e A minimum of 10% of the welds within the break exclusion region (for example, high energy
piping penetrating containment) shall be selected. Pressure and/or leakage testing
requirements remain in effect regardless of the safety significance category.
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REQUEST FOR ADDITIONAL INFORMATION
NONDESTRUCTIVE EVALUATION: PROBABILISTIC RISK ASSESSMENT

TECHNICAL ADEQUACY GUIDELINES FOR RISK-INFORMED IN-SERVICE
INSPECTION PROGRAMS

The staff has reviewed the EPRI Report, “Nondestructive Evaluation: Probabilistic Risk
Assessment Technical Adequacy Guidelines For Risk-Informed In-Service Inspection
Programs,” 1018427 (Topical), and finds that additional information is needed before we can
complete the review. The Topical references the Probabilistic Risk Assessment (PRA) Standard
(ASME RA-sb-2005) that was prepared by ASME in 2005 as endorsed by Regulatory Guide 1.200
Revision 1 in 2007, with respect to PRA technical adequacy.

1 The Topical fails to provide general guidelines which describe the overarching framework
from which acceptable capability categories (CCs) for individual supporting requirement (SRs) for
the internal events PRA can be determined. An example of a general guideline that is included is
the Topical's explanation that SRs that solely address quantitative attributes are of limited
importance. The risk ranking and change is risk estimates in EPRI’s risk-informed inservice
inspection (RI-IS!) methods use an order of magnitude approach which reduces the influence of
PRA elements that might only change the quantitative results slightly. However, other general
elements such as importance of logic modeling and human actions in the internal events PRA
should be likewise generally characterized. For example, it would appear that the internal event
PRA logic models need to be of relatively high quality (i.e., accurate and high resolution} because
multiple consequential SSCs failures need to be evaluated using these logic models. Please
identify general guidelines for the technical elements that compose an intemal events Level
1/LERF PRA based on how EPRI’'s RI-IS! method relies on these elements.

Proposed Response:
Background

The Electric Power Research Institute (EPRI) alternative piping selection methodologies are based
on risk-informed insights, operating experience, and an inspection for cause philosophy. These
methodologies have been validated in several NRC-approved pilot applications, by numerous
additional plant applications, and subsequently embodied in ASME Standards {for example, Code
Cases, non-mandatory Appendix). As previously determined by EPRI and NRC, when the
risk-informed methods are used, changes to the number and the locations for inspection are
accompanied with increases in plant safety or a negligible change in plant risk.

It is important to recognize that the RI-ISI programs are alternatives to deterministic ISI programs.
That is, the deterministic ISI programs do not account for consequence of failure or failure
potential in defining the number or location of inspection. Several examples are cited below:

Class 1 piping (exam Category B-J):
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25 percent of the piping is required to be inspected

No requirement to preferentially select piping whose failure would result in a
LOCA (e.g. between the RPV and 1¥ isolation valve)

No requirement to preferentially select piping whose failure would result in a
LOCA outside containment (e.g. BWR feedwater piping penetrating containment)
No requirement to preferentially select piping with higher susceptibility to
degradation

Class 2 piping (exam Categories C-F-1 and C-F-2):

7.5 percent of the piping is required to be inspected

No requirement to preferentially select piping whose failure would result in an
initiating event (e.g. loss of feedwater)

No requirement to assess the impact of spatial interactions

Class 3 and non Class piping:

No inspection requirements

Additionally, augmented programs (e.g. FAC, MIC, IGSCC-BWR categories B-G) continue to be

implemented.

Internal events plant-specific PRAs are used in the development of the RI-ISI program. Use of the
plant-specific PRA includes the following:

Success criteria are used to define safety functions and backup trains.

Conditional core damage probabilities (CCDP), and identification of event
sequences that provide the dominant contributors, are developed.

PRA system and/or train unavailabilities are used to determine the equivalent train
worth for each backup train.

Conditional large early release probability (LERP), given pressure boundary
failure, and identification of event sequences that provide the dominant contribution

to LERF, are developed.

Plant-specific failure data are used where potentially important to the methodology
(e.g., for isolation valves).

Internal flood results, when used, help define spatial effects associated with
postulate piping failure.

As discussed in RG 1.200 and other related documents (for example, Regulatory Guide 1.174), the
confidence in the information derived from the PRA is an important issue in that the accuracy of
the technical content must be sufficient to justify the specific results and insights that are used to
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_support the decision under consideration—in this case, the development of the RI-ISI program. It
is also recognized that necessary sophistication of the evaluation, including the use of the PRA,
depends on the contribution that the risk assessment makes to the integrated decision making,
which depends to some extent on the magnitude of the potential risk impact of the application.
That is, for applications that may have a more substantial impact, an in-depth and comprehensive
PRA analysis would be required. Whereas in other applications, bounding estimates, simplified
analyses, and/or qualitative assessments are sufficient.

With respect to risk-informed applications, the PRA. Standard provides a process for determining

the capability of a PRA needed to support a particular risk-informed application. Key aspects, and
comments related to RI IS], of this process include the following:

Role of the PRA in the application and extent of reliance of the decision on the PRA results

In RI I81, PRA results are used as summarized above. The categorization approach to
determining potential risk significance reduces the influence of any bias in PRA results.
This has been previously acknowledged in the SERs supporting the EPRI RI ISI
methodology. This includes the consideration of uncertainties. As previously determined,
the use of high, medium and low consequence categories adequately addresses
uncertainties. Thus, in general, capability category 1 is sufficient. For the EPR1
Streamlined approach, bounding generic criteria is used augmented with plant-specific
criteria.

Risk metrics to be used to support the application and associated decision criteria

In RI IS, CCDP and CLERP (and corresponding Delta CDF and Delta LERF) are used.
These are established using categorization and screening approaches which again minimize
the influence of any bias. Thus, in general, capability category 1 is sufficient.

Significance of the risk contribution from the hazard group to the decision
In RI ISI the internal events PRA is used. Please see response to RAIs for other hazards.

Degree to which bounding or conservative methods for the PRA or in a given portion of the
PRA would lead to inappropriately influencing the decisions made in the application and
approach(es) for accounting for this in the decision-making process

In the RI ISI methodology, the categorization process minimizes the impact of bias.
Conservative methods would increase the number of inspections. Thus, in general,
capability category 1 is sufficient.
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e Degree of accuracy and evaluation of uncertainties and sensitivities required of the PRA
results

The RI ISI methodology addresses uncertainties by developing and using categories
(groups) with significant ranges (e.g. for CCDP) or uses bounding generic criteria. Thus
the accuracy obtained from a capability category 1 PRA is in general sufficient and explicit
consideration of uncertainties and sensitivities are not needed. Where additional accuracy
is appropriate a higher capability category has been established and identified in EPRI
Report 1018427.

e Degree of confidence in the results that are required to support the decision

For RI IST the potenttal impact on changes in risk attributable to implementation of RI ISI is
extremely small as has been demonstrated on the numerous applications of the
methodology. The acceptance criteria from RG 1.174 are addressed using a screening
approach to provide this assurance and defense in depth and safety margin are explicitly
addressed. Thus, in general, capability category 1 is sufficient. Additionally, important
augmented inspections programs (e.g. FAC, IGSCC categories B through G) are not
changed by the RI-ISI programs.

e Extent to which the decisions made in the application will impact the plant design basis
RI ISI does not change the design basis.

General Guidelines

As noted in the RAI, an example of a general guideline that is included in the report is that SRs that
solely address quantitative attributes are of limited importance because the risk ranking and change
in risk estimates in EPRI’s risk-informed in-service inspection (RI-IST) methods use an order of
magnitude approach which reduces the influence of PRA elements that might only change the
quantitative results slightly. In the RAI, an example of other general elements is provided, such as
the importance of logic modeling and human actions. The RAI notes “For example, it would
appear that the internal event PRA logic models need to be of relatively high quality (i.e., accurate
and high resolution) because multiple consequential SSCs failures need to be evaluated using these
logic models.”

As noted above in the background, in general a category 1 internal events PRA is sufficient.
Overall, an internal events PRA meeting capability category 1 will provide high quality for areas
such as logic modeling and HRA. Where a higher capability category PRA is appropriate the
report provides a basis. The general guidelines are provided below.
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General Guideline 1: SRs that solely address quantitative attributes are of limited importance
because the risk ranking and change in risk estimates in EPRI’s risk-informed in-service inspection
(RI-IST) methods use an order of magnitude approach which reduces the influence of PRA
elements that might only change the quantitative results slightly.

General Guideline 2: Capability Category 1 is generally sufficient because, based on the PRA
Standard:

o Scope and Level of Detail: For CC 1, the resolution and specificity are sufficient to
establish the relative importance at the system and train level. The RI IS approach further
addresses relative importance by grouping as previously discussed.

e Plant-specificity: For CC 1, generic data and models are sufficient except where noted in
_ the RI ISI methodology (e.g. failure rates of isolation valves, failure data for internal
flooding analyses)

e Realism: For CC 1, where departures from realism could have a more than moderate
impact the capability category has been increased or features of the methodology which
compensate for the potential impact are addressed. Note that the RI IST absolute ranking,
grouping and / or bounding generic criteria further reduces the potential for influencing the
conclusions. However, where appropriate, a higher capability category is identified.

General Guideline 3: Even if a PRA meets the requirements of the Standard at the specified
capability categories, there will still be variability in the methods used by different licensees for
dealing with certain issues, e.g., the assessment of human error probabilities. Some of this will not
have a significant impact. However, there is a subset of issues that could have a direct and
potentially significant impact on the RI ISI results. Of particular concern are those PRA features
whose treatment may vary significantly from licensee to licensee. From the RIISI perspective, the
concern is with those issues that have the potential for inappropriate modeling that reduces the
categorization from, e.g., high to low. Prior implementation of the RI ISI methodology to
numerous plant sites and plant designs and the discussion provided above were considered in
determining the capability category guidance of EPRI Report 1018427. This approach is
consistent with prior evaluation of PRA adequacy such as for MSPI
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2 Due to the lack of general guidelines, many of the discussion on individual SR’s appear to
be simply conclusions with no justification. Based on the general guidelines developed for RAI 1,
please revaluate target categories for the specific SR’s in the internal events PRA and indentify
which general guideline supports the selected category.

Proposed Response:

No changes to the guidance provided in EPRI Report 1018427 were identified that would
substantially impact the results of the RI-ISI program.

6 of 16




3 The Topical only provides guidance in defining the applicable ASME PRA Standard
supporting requirements (SRs) and the appropriate capability category (CC) for the Levels 1 and 2
analyses of internal events while at power. The EPRI report states that, "As future revisions to RG
1.200 occur, this work will be updated to support future RI-IS| application and maintenance.”

a) It is acknowledged that ASME and ANS have issued a combined standard "ASME/ANS
RA-Sa-2009" in February 2009 and endorsed in RG 1.200 Revision 2 in March 2009. EPRI
should provide its position on this combined standard in support of the RI-ISI PRA technical
adequacy including the following hazard groups:

Internal Fires

Seismic Events

High Winds

External Floods, and
Other External Hazards

Proposed Response:

The RI-ISI supporting analyses (e.g. consequence assessment) are based upon the internal events
PRA. The purpose of developing a RI-ISI program is to define an alternative in-service inspection
strategy for piping systems (e.g. non destructive examination (NDE) of a piping weld). The use of
the internal events PRA only, can be justified by the following:

¢ The very small changes in the potential for piping failure due to changes in ISI, when
augmented inspection programs such FAC, IGSCC-BWR categories B through G, localized
corrosion (e.g. MIC) are left unchanged or improved

o The small contribution of piping failure, which would be influenced by changes in ISL to the
risk attributable to external events such as fire

o The use of defense in depth and safety margin to provide additional assurance of piping
integrity

Thus any potential quantitative insights from the analyses of other hazards groups would not
impact conclusions with respect to acceptance criteria. This approach was and is consistent with
risk informed decision making as discussed, for example, in Regulatory Guide 1.174. However, for
completeness, the RI-ISI methodologies were originally developed to assess the impact, as
appropriate, on a qualitative basis, of other hazard groups. Experience with RI-ISI application to
almost the entire US fleet has shown that these hazard groups do not impact the RI-ISI conclusions.

With respect to RG 1.200, rev 2, please note that Regulatory Guide 1.174, “AN APPROACH FOR
USING PROBABILISTIC RISK ASSESSMENT IN RISK-INFORMED DECISIONS ON
PLANT-SPECIFIC CHANGES TO THE LICENSING BASIS”, including the draft version of
revision 2 to this regulatory guide, includes provision for a qualitative approach when the decision
would not be impacted. As noted this has been the experience to date, and as discussed below is the
basis for not needing to quantify other hazards in the future.
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Consider the following (Note 1: language from Draft Regulatory Guide DG-1226, which provides
a proposed revision to this RG 1.174 is used here. The language in the existing regulatory guide is
essentially the same. Note 2: Relevant guidance is noted in italic font.):

From Section 2.2: “The necessary sophistication of the evaluation, including the scope of
the risk assessment (e.g., internal hazards only, at-power only), depends on the contribution
the risk assessment makes to the integrated decisionmaking, which depends to some extent
on the magnitude of the potential risk impact. For LB changes that may have a more
substantial impact, an in-depth and comprehensive risk assessment, in the form of a PRA
(i.e., one appropriate to derive a quantified estimate of the total impact of the proposed LB
change) will be necessary to provide adequate justification. In other applications,
calculated risk importance measures or bounding estimates will be adequate. In still others,
a qualitative assessment of the impact of the LB change on the plant's risk may be
sufficient.”

From Section 2.3: “The technical acceptability of a PRA analysis used to support an
application is measured in terms of its appropriateness with respect to scope, level of detail,
technical adequacy, and plant representation. The scope, level of detail, and technical
adequacy of the PRA are to be commensurate with the application for which it is intended
and the role the PRA resuits play in the integrated decision process. The more emphasis
that is put on the risk insights and on PRA results in the decisionmaking process, the more
requirements that have to be placed on the PRA in terms of both scope and how well the
risk and the change in risk is assessed.

Conversely, emphasis on the PRA scope, level of detail, and technical adequacy can be
reduced if a proposed change to the LB results in a risk decrease or a change that is very
small, or if the decision could be based mostly on traditional engineering arguments, or if
compensating measures are proposed such that it can be convincingly argued that the
change is very small.

From Section 2.3.1 Scope: The scope of a PRA is defined in terms of the causes of initiating
events and the plant operating modes it addresses. The causes of initiating events are
classified into hazard groups. A hazard group is defined as a group of similar hazards that
are assessed in a PRA using a common approach, methods, and likelihood data for
characterizing the effect on the plant. Typical hazard groups considered in a nuclear power
plant PRA include: internal hardware faults (internal events), internal floods, internal fires,
seismic events, high winds, external floods, and transportation accidents. Although the
assessment of the risk implications in light of the acceptance guidelines discussed in
Section 2.4 of this guide requires that all plant operating modes and hazard groups be
addressed, it is not always necessary to have a PRA of such scope. 4 qualitative treatment
- of the missing modes and hazard groups may be sufficient when the licensee can
demonstrate that those risk contributions would not affect the decision; that is, they do not
alter the results of the comparison with the acceptance guidelines in Section 2.4 of this
guide. However, when the risk associated with a particular hazard group or operating mode
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is significant to the decision being made, it is the Commission’s policy that, if a
staff-endorsed PRA standard exists for that hazard group or operating mode, then the risk
will be assessed using a PRA that meets that standard (Ref. 13). Section 2.5 of this guide
discusses this further.”

Each Hazard group is addressed below.

Internal Fire Events— The potential contribution of piping failure to internal fire risk is
insignificant as the failure probability of piping is insignificant compared to the failure probability
of other systems, structures and components (SSCs), such as pumps, valves and power supplies.
Fire events are also not likely to present significantly different challenges to the piping in the scope
of this application. Meeting defense in depth and safety margin principles provides additional
assurance that this conclusion will remain valid. ISI is an integral part of defense in depth, and the
RIISI process will maintain the basic intent of I1SI (i.e. identifying and repairing flaws) and thus
provide reasonable assurance of an ongoing substantive assessment of piping condition. In
addition, there are no changes to design basis events and thus Safety Margins are maintained.

Seismic Events - Well engineered systems and structures (e.g. piping systems) are seismically
rugged. IPEEE and other industry and NRC studies (e.g. EPRI TR-1000895, NUREG/CR-5646)
have shown piping systems to have seismic fragility capacities greater than the screening values
typically used in seismic assessment and are not considered likely to fail during a seismic event. ISI
is not considered in establishing fragilities of such SSCs. Meeting defense in depth and safety
margin principles provides assurance that this conclusion will remain valid. ISIis an integral part
of defense in depth, and the RI ISI process will maintain the basic intent of ISI (i.e. identifying and
repairing flaws) and thus provide reasonable assurance of an ongoing substantive assessment of
piping condition. In addition, there are no changes to design basis évents and thus Safety Margins

are maintained.

High Winds, External Floods, and Other External Hazards - As discussed above, the purpose
of developing a RI-ISI program is to define an alternative in-service inspection strategy for piping
systems. Other hazards (e.g. high wind, external floods) are not considered in the development of
an in-service inspection program for piping. The reasons include: the structural ruggedness of the
piping systems, location, as relevant systems are typically inside well engineered structure, and the
consequence assessment for internal events already includes the consideration of spatial impacts.
In addition, the substantial industry experience with plants implementing RI-ISI programs has not
identified changes based upon insight from the evaluation of these other external hazards. The very
small potential impact on the potential for piping failure of a RI ISI process, and the approaches to
maintaining defense in depth and safety margins summarized above, provide confidence in this
conclusion.

Conclusion: Quantification of other hazard groups will not change the conclusions derived from
the RIISI process. As such, EPRI 1018427 guidance on meeting Regulatory Guide 1.200, revision

- 2 and Regulatory Guide 1.174 is sufficient for developing RI-ISI programs. Based on RG 1.174:
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¢ The magnitude of the potential risk impact is not significant.

¢ Traditional engincering arguments including defense in depth and safety margin are
applied.

¢ Including other hazard groups would not affect the decision,; that is, they would not alter the
results of the comparison with the acceptance guidelines.

The above discussion and conclusions will be incorporated into EPRI Report 1018427,

' b) Discuss whether the guidance provided in the Topical would be treated differently for
operating plants and plants licensed under Part 52.

Proposed Response:

The technical guidance provided in the Topical would not be treated differently for operating
plants or plants licensed under Part 52. However, there is one difference between an operating
plant and a plant licensed under Part 52. That is, the operating plant is currently built and operating
while a Part 52 plant may be in varying stages of construction/operation. As such, some of the
supporting requirements discussed in the topical can not met until the Part 52 plant is operational.

Development of a RI-ISI program for a Part 52 plant is still possible and desirable for the following
reasons:

¢ Fundamental aspects of developing a PRA can be met at the design stage. As an example,
success ctiteria are not expected to change when the Part 52 plant transitions from the
construction phase to the operational phase.

o The two most important impacts identified during a RI-ISI consequence assessment are
piping failures that cause an initiating event and piping failures that impact mitigative
trains/systems.

> Initiating events typically consists of LOCAs or transients. The importance of these
events is a function of success criteria (as opposed to something like plant specific data)
which is not expected to be impacted by the stage of construction. Additionally,
determining the conditional core damage probability/conditional large early release
probabilities (CCDP/CLERP) is straightforward for these events.

> Based on experience with the operating fleet, other than success criteria, mitigative
systems are typically impacted by indirect effects caused by the postulated piping
failure, which are controlled by the level of spatial separation and redundancy. Each of
the Part 52 plants is committing to meeting SRP Section 3.6.1 (Plant Design for
Protection Against Postulated Piping Failures in Fluid Systems Outside Containment)

10 of 16

C-12




and 3.6.2 (Determination of Rupture Locations and Dynamic Effects Associated with
the Postulated Rupture of Piping). Based upon the experience with the operating fleet,
meeting the requirements of these two SRP sections provides a significant level of
spatial separation.

e RI-ISI programs contain a living program component. As such, as the plant transitions to
the operating phase and gains operating experience, the RI-ISI program will be updated to
reflect the as-operated plant. The RI-ISI program contains means for adding or deleting
inspections based upon current and future program updates (e.g. periodic and interval based
updates).

Additionally, the PRA Technical Adequacy Guidelines provided in EPRI Report 1018427 are the
same whether the application is to develop a pre-service inspection (PS]) plan or an inservice
inspection plan (ISI). The following statement will be added to Section 1 and 3 of the report:

The PRA Technical Adequacy Guidelines contained in this report are the same whether the
intended application is to develop a pre-service inspection (PSI) plan or an inservice inspection
plan (ISI). The timing of when these guidelines can be met for PSI programs is a function of the
status and timeline of the actual plant design, construction and ITAAC implementation,
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4 Page V, second paragraph “Results and Findings,” the second sentence states that “The
technical adequacy of the PRA is determined by demonstrating that the PRA meets technical
elements and associated supporting requirements (SRs) of NRC RG 1.200.” it should be noted
that RG 1.200 provides the NRC position on supporting requirements (including clarifications as
needed), but does not provide supporting requirements as stated in the above statement. Clarify
the above sentence.

Proposed Response:

The sentence will be revised as follows:

The technical adequacy of the PRA is determined by demonstrating that the PRA meets technical
elements and associated supporting requirements (SRs) of the ASME PRA Standard as clarified in
USNRC RG 1.200.
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5 Page V, last paragraph “EPRI Perspective” states that “The vast majority of U.S. plants
that implement RI-ISI programs have used tools and products developed by the EPRI. This report
reviews these tools and products against the ASME PRA Standard and the NRC RG 1.200.”
Define “tools and products” mentioned in this paragraph.

Proposed Response:
The sentence will be revised as follows:

The vast majority of U.S. plants that implemented RI-ISI programs have used methodologies (e.g.
EPRI TR-112657, ASME Code Case N716) developed by the EPRI. This report reviews these
methodologies against the ASME PRA Standard and USNRC RG 1.200
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6

Based on the review of previous RI-ISI submittals that are based, in part, on ASME Code

Case N-716, the NRC staff believes that additional work may be needed beyond the CC
recommended in the Topical in order too provide confidence that all high-safety-significant (HSS)
segments will be identified and that an appropriate change in risk is estimated.

The Topical proposes CC /Il as being sufficient for SR IF-D3a (IFEV-A3). Capability
Category I/1l permits grouping or subsuming flood initiated scenarios with existing plant
initiating event (IE) groups. Capability category 1l does not permit subsuming flood IEs
with other initiators. A RI-ISI analysis may be done long after the flooding analysis is
completed and subsuming flood scenarios into existing plant IE groups would require an
extra step in the RI-ISI analyses to retrieve any subsumed scenarios. This requirementis
mentioned in the table in Appendix A in the Topical. Please propose changes to the
N-716 methodology which clarifies this additional step or change the recommended CC
to Category .

Proposed Response:

Propose to revise 2.0(a)(5) of N716 as follows:

“any piping segment, including segments grouped or subsumed with existing plant
initiating event (IE) groups, whose contribution to core damage frequency is greater than
1E-06, or whose contribution to large early release frequency is greater than 1E-07, based
upon a plant-specific probabilistic risk assessment (PRA) of pressure boundary failures
(e.g., pipe whip, jet impingement, spray, and inventory losses). This may include exempt,
Class 3, or Non-Class piping.

This change will be brought through the ASME consensus process as part of revision 1 to N716.
Additionally, Appendix B to EPRI Report 1018427 will be revised to reflect this change.

The Topical propose CC Il as being sufficient for SR IF-C6 (IFSN-A14) and IF-C8
(IFSN-A16). Capability category |l permits screening-out of flood areas and sources
respectively based on, in part, the success of human actions to isolate and terminate the
flood before equipment is damaged. Capability Category Ill does not permit screening out
areas and sources based on reliance on operator actions. Qualitative screening of flood
scenarios based on possible human intervention does not appear to be fully consistent
with the CCDP/CLERRP or significant determination. The Topical simply states that the
qualitative screening provides confidence in the high reliability of the human actions.
Please explain how the qualitative screening in CC |l provides confidence that the
quantitative guidelines will not be exceeded or ¢change the recommended CC to Category
.

Proposed Response:

Supporting requirements [F-C6/IF-C8 pertain to screening of plant areas and sources. The intent of
these SRs is that the screening approach be conservative for lower capability categories and more
realistic for higher capability categories. This is a general, although not absolute trend, in the
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philosophy upon which the PRA Standard is founded. That is, Capability Category I SRs typically
have a conservative bias while Capability Category III SRs typically represent more realism in the
analysis. With this in mind, the only way that screening can be performed on the basis of human
actions and meet Capability Category I for these SRs, is if the bounding amount of time for damage
is significantly greater than the time required to diagnose and isolate the flood scenario, for the
worst flood initiator. Said in another way, if there is any realistic potential for failure to isolate the
flood scenario and it is not modeled in the PRA, this SR would be considered “Not Met”.

The use of the internal flooding study in the EPRI Streamlined RI-ISI approach (j.e. N716) is to
identify any plant-specific piping that may have a substantial impact on plant risk that is not
captured by the criteria in section 2(a)(1) through 2(a){4) of the approach. Capability Category I
and its conservative bias (e.g. relative to Capability II and III), would only act to add piping to the
high safety significant (HSS) scope as compared to meeting a higher Capability Category. Thus,
meeting Capability Category I for these SRs, for this application, is acceptable.

Consistent with the general premise of the PRA Standard, higher capability categories for thése
SRs requires that more realism be input into the evaluation. For example, Capability Category II
for these SRs allows screening based on very reliable human actions, for the worst flood.
Capability Category 11 also allows for crediting operators actions for these scenarios, however,
these scenarios must be retained in the PRA model for Capability Category III, while they do not
need to be included quantitatively in the PRA model to meet Capability Category II.

Given the above, Capability 11 is potentially non conservative, from a quantitative perspective
relative to Capability Category 111 with regard to the need to incorporate additional flood scenarios
into the PRA model. However, from a realistic perspective, these Capability Category II “screened
scenarios” will have a negligible impact on plant risk. This is due to a combination of: the nature of
the screening process itself (¢.g. use of the worst flood source/initiator), applicability to a single
flood zone at a time, initiating frequency and highly reliable operator actions.

Thus, an internal flooding PRA done to Capability Category II for these SRs is more than sufficient
to support a RI-ISI application using either the traditional EPRI RI-ISI approach or the EPRI
streamlined RI-ISI approach (e.g. ar N716 application). And, as discussed above, Capability -
Category I is also acceptable.

To further illustrate the above, the following screening evaluation is provided:

Upper bound plant piping failure rate of 1E-02/year is conservative for a variety of reasons, for

example;

e This value contains a number of failures due to FAC failures. The FAC program is not
altered in any way by application of EPRI’s RI-ISI methodologies

o This value contains a large fraction of failures in low energy systems which tend to leak
versus rupture (see Generic Letter 90-05)

» This value includes contributions from non-piping sources

Given the above, a more realistic yet conservative value of 1E-03/year is proposed
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Plants typically have ~ 100 flood zones

HEP for IF-C6/C8 Capability Category IT ~ 1E-03

Thus, if one were to quantitatively assess the screening allowed by Capability Category I for SRs
IF-C-6/8, one could reasonably conclude a CDF contribution of less than 1E-08/year as follows:

1E-03/year (pipe break frequency per plant) * 1E-02 (Number of zones per plant) * 1E-03
(HEP for CCII) or CDF contribution < 1E-08/year

Even taking into account that some flood zones may be more heavily weighted with sources (e.g.-
more piping) than others, the simplified example above illustrates that meeting CCII for these two
SRs will still assure that any zones/sources screened out will have a negligible impact on plant risk.

From a broader perspective, it is important to note that one of the objectives of an internal flood
PRA is to identify and quantify scenarios/sequences that contribute to core damage frequency and
large early release frequency. In addition to SRs IF-C-6 and IF-C-8, several Internal Flood SRs
address the identification, quantification and review of significant sequences, where significance is
established at the systemic or functional level at a value of 1% of'total calculated CDF/LERF. See,
for example, SRs IFQU-A3, IFQU-A7, and QU-D6. Therefore several SRs and the objectives set
forth for an internal flood PRA provide reasonable assurance that segments with a CDF/LERF
greater than 1E-6/1E-7 per year are not qualitatively screened.

The above discussion and conclusions will be added to EPRI Report 1018427.
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Vice President and
Chief Nuclear Officer

May 12,2010

Attention: Ms. Tanya Mensah
Document Control Desk

U. 8. Nuclear Regulatory Commission
11555 Rockville Pike

Rockville, MD 20852

Subject: Transmittal of RAI Responses on Flepori; Nondestructive Evaluation: Probabilistic Risk Assessment
Technical Adequacy Guidance for Risk-informed Inservice Inspection Programs. EPRI, Palo Alto, CA: 2008. 1018427
(Ref. EPRI Project Number 669)

Dear Tanya:

Enclosed are responses to the second set of Request for Additional information (RAls) issued on EPRI Report
“Nondestructive Evaluation: Probabilistic Risk Assessment Technical Adequacy Guidance for Risk-informed Inservice
Inspection Programs.” EPRI, Palo Alto, CA: 2008. 1018427. This report was transmitted as a means of exchanging
information with the NRC for the purposes of supporting generic regulatory improvements with respect to application
of risk-informed technology to inservice inspection (RI-ISI) programs.

EPRI report 1018427 has been develop fo provide guidance in defining which technical elements and supporting
requirements of the plant PRA are applicable to RI-ISI programs. Also, for those supporting requirements that are
applicable to RI-ISt programs, this report provides guidance on the appropriate capability category. This guidance is
provided for both EPRI's traditional RI-IS| methodology (EPRI TR-112657) and our streamlined RI-ISI methodology
(ASME Code Case N716).

If you have any questions on this subject, please contact Patrick O’Regan (poregan @epri.com, 508-497-5045).
Sincerely, _
NMW/pofiw
Enclosure
c: R. Bradley (NEI)
J. Lindberg (EPRI)
P. O’'Regan (EPRI)

A. Smith (Entergy)
8. Volk (Progress)

Together . . . Shaping the Future of Electricity

1300 West W.T. Harris Boulevard, Charlotfe, NC 28262-8550 USA o 704.595.2732 o Mobile 704.490.2653 e nwilmshurst@epri.com
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[ g r—{] l RESEARCH ST RAI Questions — EPRI Responses

RAI #1
In response to RAI 2, EPRI concluded that no changes were needed to the Table in Appendix A of
the Topical that provides an assessment (i.e., a justification) for assigning acceptable capabilities
categories for individual supporting requirements. In support of EPR!'s proposal to accept
Category | or Category Not-Met as sufficient for risk-informed inservice inspection (RI-1S1), EPRI's
assessment states that the proposed capability category “provides resolution and specificity to
identify the relative importance of the confributors at the system or train level, including associated
human action.” The two RI-ISI methods discussed in the topical report, one described in EPR! TR-
112657, Revision B-A, “Revised Risk-Informed Inservice Inspection Evaluation Procedure,”
(Traditional) and the other described in ASME Code Case N-716, “Alternative Piping Classification
and Examination Requirements, Section XI Division 1,” (Streamfined), are based on absolute risk
results in which the quantitative results are directly compared to a guideline value. There is no
relative measure involved. In contrast to the “relative importance” assessment, other assessments
for other supporting requirements refer to the RI-ISI methods as “absolute risk ranking and
grouping approach” as justification for accepting conservative results (e.g., AS-A9). The reference
to system and train levels also appears misplaced because RI-IS| is based on segments.

The NRC staff believes that the assessment category “provides resolution and specificity to identify
the relative importance” is inconsistent with the methodologies and therefore provides no
justification for the proposed capability categories. Please provide further explanations on the
applicability of the relative and train level discussions to RI-ISI. Reevaluate your table in Appendix
A without this assessment.

EPRI Response:
After further consideration, it appears that the use of the phrase ‘provides resofution and specificity
to identily the relative importance of the contributors at the system or train level, including
associated hurman actions” causes unintended confusion. This phrase is taken directly from the
ASME Standard RA-Sb-2005 (Table 1.3-1) and its intent is to confirm that from a Scope and Level
of Detail perspective, Capability Category | is sufficient to identify important contributors from a
plant risk perspective. That s, although the term “relative importance” is used in Table 1.3-1 its
context is that of a system or train’s relative contribution to plant risk rather than from a relative risk
ranking perspective or its use in a relative risk ranking effort. For example, for the applicable
supporting requirements (e.g. SY-B1, SY-B11), PRAs meeting Capability Category | are capable of
determining a system or train's contribution to plant risk (i.e. CDF/LERF). Given this discussion,
TR 1018427 will be updated by replacing the phrase “the relative importance of” with the phrase
“the importance of". . .

With respect to the statement regarding systems/trains versus segment, it is true that the RI-ISI
program is based upon segments. However, information provided at the system or train is usually
sufficient to support the applicable portion of the RI-ISI analyses. For the Traditional method, the
conseguence assessment required by section 3.3 of TR-112657, Revision B-A “Revised Risk-
Informed Inservice Inspection Evaluation Procedure” provides additional guidance and criteria
needed to complete the RI-ISI analysis, including the definition of segment boundaries [Note:
please also see response to RAI #3]. For the Streamlined method, while the user has the option to
do more detaited analyses, limiting the requirements to system/train level would at worst add piping
to the high safety significant scope and therefore add inspections.
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RAl #2

The response to Question 3b states that " The PRA Technical Adequacy Guidelines contained in
this report are the same whether the intended application is to develop a pre-service inspection
(PSI) plan or an inservice inspection plan (ISi).”

Describe in detail how the PRA is used to support PSI and explain how the design specific PRA
and plant-specific PRA (during COL stage) are of sufficient quality to support the development of
PSl plan.

[Note: the response below also addresses information requested by RAI #6]

EPRI Response:

Application of the EPRI Traditional RI-IS! method results in the subject piping being classified into
seven risk categories (1 through 7). Consistent with ASME Non-Mandatory Appendix R, risk
categaries 1 through 5 are considered high safety significant (HSS). Also, consistent with
Appendix R, piping classified as HSS should be subjected to PSI. Piping classified as low safety
significant (LSS) does not require PSI. ASME Code Case N716 (EPRI Streamlined RI-IS! method)
contains explicit PS| criteria. [Please note that revision 1 to N716 is currently being processed by
ASME.] :

As to the PRA itself, the ASME PRA Standard was originally developed in response to operating
reactors. As such, there are a number of supporting requirements that are not achievable early in
the plant design while there are others that can be achieved as the plant approaches operation and
finally some others that can not be fully achieved unti after plant operation. In recognition of this
situation, there is an ASME ALWR working group currently developing guidance on this matter with
revision to the PRA Standard the ultimate end-product.

With respect to Ri-PS| and RI-ISI program development, Table RAI #2 - 1, provides a listing of
supporting requirements (SRs) that have a variable degree of achievability during the transition
from a DC PRA, to a COL PRA and finally to a fully operational plant PRA. Of the SRs listed in the
table, per TR-1018427, 6 SRs need not be met in order to support the development of a RI-ISI/RI-
PSi program. Of the remaining SRs listed in the table, 17 can be met for RI-ISI/PSI purposes, 29
can be fully (28) or mostly (1) met at Fuel Load and 23 can be fully met by the first inspection
period (e.g. obtaining operating and maintenance data).

RI-ISt and RI-PS| have extensive experience with the operating fleet. This experience covers not
only initial development of the RI-IS] program but numerous updates (periodic and interval
updates) including re-submittal of the updated program to NRC for review and approval. This
experience provides several advantages to the New Build fleet with respect to understarding the
impact of a DC/COL PRA versus an operational plant PRA on RI-ISI/RI-PSI programs. Every plant
(~90 % of the US industry) that has implemented a RI-IS| program has done so on piping that was
not subjected to PSI per the IS requirements defined in the RI-ISI program. Examples of this are
as follows: '

o Class 1 only RI-ISI applications: Examination categories B-F and B-J, require a
volumetric PS!| examination be conducted on larger bore piping (e.g. > 4 NPS). This
examination is consistent with some, but not all RI-IS| required examinations for large
bore piping (e.g. volumes may be different). Additionally, smaller bore piping (<4 NPS),
which some RI-IS| applications have shown to be safety significant, are subjected to an
outside diameter surface only PSI examination. Per RI-IS|, if this piping is selected for
inspection (e.g. thermal fatigue), a volumetric examination is required. Thus, similar to
some large bore locations, the PS| provides no benefit.
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o Class 1 and 2 RI-ISI applications: In addition to the above discussion on Class 1 piping,
only 7.5 percent of Class 2 piping receives any PSi at all. Thus, many Class 2 locations
selected for inspection per the RI-SI program were not previously subject to a PSI
examination.

o Fullscope RI-IS] applications: Experience has shown that RI-IS! inspections were
conducted on Code (e.g. Class 3) and non-Code (e.g. non safety-related) piping that had
not received a PS! examination.

Thus, having a PSi conducted on every location that wili be subjected to a RI-S! inspection is not
necessary. This experience and position is also consistent with criteria contained in ASME Non
Mandatory Appendix R.

RI-ISI and RI-PS| programs also have unique aspects that are different from a number of other
risk-informed initiatives. For example, the RI-IS] inspection population is spread out over aten
year inspection interval. There are minimum and maximum requirements as to how many
inspections can be credited. That is, in the first inspection period, a minimum of 16 percent of the
population must be inspected but no more than 50 percent can be credited. For the second
inspection period, a minimum of 50 percent of the population must be inspected but no more than
75 percent can be credited, and for the third (final) period, all remaining inspections must be
completed to reach 100 percent of the inspection population.

The RI-ISI program also has a living program compenent. This component requires that periodic
and interval based updates be conducted, and the inspection population adjusted accordingly. As
such, if a supporting requirement could not be met until the first inspection period is completed
(e.g. DA-C2), the RI-ISI process requires that the RI-ISI analyses be updated to reflect this new
information. If this new information increases or decreases the inspection population, the
necessary change (add or delete inspections) will be implemented over the remaining two
inspection periods thereby completing 100 percent of the inspection population by the end of the
first inspection interval.

Finally, because of how the EPRI RI-ISI methodologies have been built (e.g. absolute ranking,
large thresholds for binning consequence ranking with the Traditional method and conservative
identification of HSS for the Streamlined method (e.g. all Class 1, all large bore BER)) only large
changes in the PRA would be expected to have an impact on the RI-ISI resuits and therefore any
significant change to the RI-ISI by PRA updates are not expected. This is not only an anticipation
but has been bome out via numerous updates conducted on the operating fleet, including a
number of plants that have upgraded their PRAs to better meet the requirements in the PRA
standard.

One additional lesson leared from the operating fieet that provides further confidence in the

stability of the New Build fleet RI-ISI programs, is that all of the Part52 plants (DCDs and COLAs)
have committed to meeting SRP sections 3.6.1 and 3.6.2. Meeting the requirements contained in
these two sections of the SRP provides for a robust design from a spatial separation perspective.
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RAI 3

RAI Questions — EPRI Responses

EPR! has included proposed flooding supporting requirement capability categories (i.e., the IF
supporting requirements) to support both the “Traditional” and the “Streamlined” methods. The
Traditional and Streamlined methods are substantively different and it is unclear whether the
screening approach as described in the ASME standard elements for flooding analysis (the IF
elements) is acceptable when applied to the Traditional method. The Traditional method requires
an estimated conditional core damage probability and conditional large early release probability of
every segment within the scope of the proposed program, while the streamlined approach only
relies on the flooding analysis to identify any high safety significant (HSS) segments beyond the
generic set of HSS segments. The flooding analysis described in the ASME standard RA-Sb-2005
(particularly the screening and grouping steps) is applicable to the N-716 method but does not
appear to be applicable to the Traditional method which evaluates every segment failure in the
scope of the program (and excludes every segment failure outside of the scope). Please describe
the flooding analysis that is done to support the Traditional method and use this description to
explain how the ASME flooding analysis SRs represent a necessary and complete characterization
of an acceptable analysis using the Traditional method. If this characterization is possible, then
explain what capability categories are needed for the Traditional method.

Please clarify how EPRI envisions the Topical to be referenced in a Traditional RI-IS! relief request.

EPRI Response:

RA! #4

Guidance for conducting the assessment of pressure boundary failure for the Traditional methed is
contained in section 3.3 of EPR! Report TR-112657, Rev B-A “Revised Risk-Informed Inservice
Inspection Evaluation Procedure.” As noted in the PRA Standard, the requirements in the
Standard need to be considered with respect to a specific risk-informed application, which in this
case is RI ISI. The above EPRI report (TR-112657) provides the appropriate supplementary
information needed to ensure that the risk-informed application is conducted in accordance with the
PRA Standard for the traditional RI ISI method.

The Topical Report (TR 1018427) will be updated by deleting reference to IF supporting
requirements for the Traditional method and by referencing the use of section 3.3 of EPRI Report
TR-112657, Rev B-A “Revised Risk-Informed Inservice Inspection Evaluation Procedure”, as

appropriate.

Please confirm the flooding analysis described in RA-Sa-2009 is unchanged from that described in
RA-Sb-2005.

EPRI Response: :

The transition from RA-Sb-2005 to RA-Sa-2009 aimed to restructure RA-Sb-2005 to include fire,
seismic events and other external hazards and to consider intemal flooding as a distinct PRA
rather than a part of the internal events PRA. For internal flooding, the changes involved
separating the [F supporting requirements into technical elements and establishing documentation
requirements for each technical element, adding a high level requirement (HLR) related to
documentation for each technical element, changing the HLR and SR designators and numbering,
deleting the word “key” as it applied to assumptions and sources of uncertainty and some editorial
changes. The one language change (a verb change) was made in IFEV-A2 (formerly IF-D3) for
Capability Category II, where the language “AVOID subsuming” was replaced with ‘DO NOT
SUBSUME". This change does not affect the EPRI approach as our approach requires Capability
Category . In addition, the change is consistent with practices which implement the Standard.
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RAI #5

It appears that the proposed capability categories required to support the Traditional versus the
Streamlined RI-ISI methods differ for only one SR, IE-A4 in the Table in Attachment A in the
Topical. In addition, the justification given for both the Traditional and the Streamlined capability
category in supporting requirement [E-A4 is identical to the jusification given for [E-Ada, however;
IE-Ada concludes that the same capability category is required for the Traditional and the
Streamlined analyses whereas |E-A4 concludes that different categories are required. Please
clarify why there is a difference in capability categories between the traditional and streamlined
approaches for these supporting requirements.

EPRI Response:
The proposed capability category for supporting requirement IE-A4 is different between the
Traditional method and the Streamlined method. While it is certainly possible that capability
category | (CCl} is sufficient for both approaches, it was felt prudent to increase the capability
category for the Streamlined method. In the Traditional method, meeting CCl is sufficient as the
consequence assessment conducted per section 3.3 of TR 112657, Revision B-A provides added
assurance that all applicable initiating events are properly accounted for. As the Streamlined
method relies on the plant PRA directly (i.e. a consequence assessment per TR 112657, Revision
B-A is not performed) it was felt prudent to assign a higher capability category (i.e. CCII) for this
supporting requirement thereby providing added assurance that all applicable initiating events are
properly accounted for when applying the Streamlined method.
The above rationale will be added to Appendix A of TR 1018427 for supporting requirement [E-Ad.

As fo supporting requirement |E-Ada, the Topical states that CCl is sufficient for both methods. In
this case, CCll is not required for the Streamlined method (as was the case for IE-Ad), because it
was felt that the systematic approach conducted in IE-A4 coupled with the evaluation contained in
the IF supporting requirements (e.g. IF-D) provides a robust assessment of possible initiating
events.

RAI #6 : .
By letter dated December 15, 2009, in EPRI's RAI 3b, the statement is made that the PRA
Technical Adequacy Guidelines provided in EPRI TR 1018427 are the same whether the
application is to develop a PS! plan or an inservice inspection (ISI) plan. EPRI proposed to modify
Sections 1 and 3 of EPRI TR 1018427 to address this statement.

Please discuss why this statement is true, the statement appears to conflict with earlier statements
in response RAI 3b. Earlier in the 3b response, the statement is made that some of the supporting
requirements discussed in the topical cannot be met until the plant is operational. Pre-service
inspection programs are performed beforé the plant is operating. Should EPRI TR 1018427
describe which supporting requirements are not required to be met for development of a pre-
service inspection program? Also in response 3b, the living program component of a RI-ISI
program is discussed. Could the living program component identify items that should have been
part of the original PSI program that may not have been?

EPRI Response:

Please see response to RAI #2 above.
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TABLE: RAI#2-1

" SeciD. |

oo

_“Assessment - L R
IE-A3 Plant-specific data may not be Plant-specific data may not be
: available available celivm
(E-A3) Can be met at 1% Period Can be met at 1% Period
. CCIAl can be met partially as some
CCI/ can be met partially as some .
IE-A3a components may be unique components may be unique o
(IE-A4) Will be met via the RI-ISI living
program component
|E-Ada CC Il and Il need routine alignment CC | can be met
information which may not be CcCl
(IE-A6) available until plant operation
IE-A6 CClH and Il require interviews of CCl can be met"
“plant personnel” whom may not be CCl
(IE-A8) assigned until post-DC PRA
IE-A7 CCll'and Il require review of plant- _ :
specific operating experience which CCl can be met CCl
(IE-A) may not be available until 12t Period
Plant-specific data may not be
IE-C1 available until 18t Period.
) Nead not be met Need not be met
(IE-C1) “Relevant” generic data needs to be
selected.
IE-Cta Plant-specific data may not be
(EC2) available until 1¢ Period Need not be met Need not be met
IE-C1b Procedures may not be available Procedures may not be available ol
(IE-C3) Can be met at Fuel Load Can be met at Fuel Load
IE-C2 Plant-specific data may not be
(E-C4) available until 1% Period Need not be met . Need not be met
IE-C3 CC Il could be met by using an
assumption Need not be met Need not be met
(IE-C5) CClH! can not be met until 1t Period
IE-C5 , .
(E-CT) CC !l can not be met until 1¢t Period Need not be met Need not be met
IE-C9 Procedures may not be available Procedures may not be available ccin
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Can be met at Fuel Load

Can be met at Fuel Load

(IE-C11)
IE-C12 Procedures may not be available Procedures may not be available ol
(IE-C14) Can be met at Fuel Load Can be met at Fuel Load
AS-AS Procedures may not be available Procedures may not be available o Il
(AS-5) Can be met at Fuel Load Can be met at Fuel Load
AS-B5a Procedures may not be available Procedures may not be available e
(AS-B6) Can be met at Fuel Load Can be met at Fuel Load
SC-A Procedures may not be available Procedures may not be available cC I
Can be met at Fuel Load Can be met at Fuel Load
SY-A2 Procedures may not be available ‘Procedures may not be available cC i
(SY-A2) Can be met at Fuel Load Can be met at Fuel Load
SY-A3 Procedures may not be available Procedures may not be available CcC I
(SY-A3) Can be met at Fuel Load Can be met at Fuel Load
Plant staff/ operating data staff may | Plant staff / operating data may not
SY-A4 not be available be available cCl
(SY-A) Can be mostly met at Fuel Load and | Can be mostly met at Fuel Load and
completely met at 1=t Period completely met at 1%t Period
SY-AS Procedures may not be available Procedures may not be available ce
(SY-A5) Can be met at Fuel Load Can be met at Fuel Load
SY-A7 Detailed design information may not | Detailed design information may not
be available be available ccum
(SY-A7)
Can be met at Fuel Load Can be met at Fuel Load
SY-A18 Operating experience may not be Operating experience may not be
(SY-A19) . available available CC i
Can be met at 1¢ Period -_Can be met at 1+ Period
SY-A18a Operating experience and " Operating experience and
(SY-A20) Procedures may niot be available Procedures may not be available CC Wi
Can be met at 15t Period Can be met at 1 Period
Operating experience and Operating experience and
HR-A1 procedures may not be available procedures may not be available ce 1
(HR-A1) Can be met at 1+t Period Can be met at 1%t Period
Operating experience and Operating experience and
HR-A2 procadures may not be available CC i

procedures may not be available
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(HR-A2) - Can be met at 1%t Period Can be met at 1<t Period
Operating experience and Operating experience and
HR-A3 procedures may not be available procedures may not be available ce
(HR-A3) Can be met at 1¢ Period Can be met at 1% Pericd
Operating experience and Operating experience and
HR-C3 procedures may not be available procedures may not be available ce i
{HR-D3) Can be met at 1¢ Period Can be met at 1¢ Period
HR-D3 | For CC Ilill plant procedures may not
(HR-D3) be available CC | can be met cCl
HR-D4 Procedures may not be available Procedures may not be available
Note: SR is only relevant if applicable | Note: SR is only relevant if applicable CC vt
(HR-D4) Can be met at Fuel Load Can be met at Fuel Load
HR-D7
CClHi can be met CCI/ll can be met ccum
(HR-D7)
HR-E1 Procedures may not be available Procedures may not be available e Bl
{HR-E1) Can be met at Fuel Load Can be met at Fuel Load
HR-E2 Procedures may not be available Procedures may not be available ——_—
(HR-E2) Can be met at Fuel Load Can be met at Fuel Load
HR-E3 Procedures may not be available Procedures may not be available cel
(HE-E3) Can be met at Fuel Load Can be met at Fuel Load
CCII/I require use of “simulator
HR-E4 observations or talk-throughs...” CC 1 can be met
- . - cCl
(HR-E4) which may not be possible until post
DC PRA
HR-F2 Procedures may not be available Procedures may not be available ccl
{HR-F2) Can be met at Fuel Load Can be met at Fuel Load
HR-G3 For CC li/lll plant procedures may not
be available CC I can be met ccl
(HR-G3) Can be met at Fuel Load
For CC Il and [Il plant procedures
HR-G5 may not be available or walkdowns /
(HR-G5) talkthroughs may not be possible CC I can be met ccl

Can be met at Fuel Load
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Procedures and operating experience

Procedures and operating experience

HR-G6 may not be available may not be available CC I
(HRG6) Can be met at 1¢t Period Can be met at 1t Period
HR-G7 Procedures may not be available Procedures may not be available ]
CC i
(HR-G7) Can be met at Fue! Load Can be met at Fuel Load
HR-H2 Procedures may not be available Procedures may not be available e il
{HR-H2) Can be met at Fuel Load _Can be met at Fuel Load
DA-B2 Procedures may not be available - Procedures may not be available el
(DA-B2) Can be met at Fuel Load Can be met at Fuel Load
DAC2 Plant-specific data may not be Plant-specific data may not be
available available cC i
(DA-C2) Can be met at 1+ Period Can be met at 1t Period
DAC3 Piant-specific data may not be Plant-specific data may not be
available available . CC UM
(DAC3) Can be met at 1+ Period Can be met at 1¢ Period
DA-C4 Plant-specific data may not be Plant-specific data may not be
available available
D cclmm
(DA-C4) Can be met at 1% Period Can be met at 1 Period
DAC5 Plant-specific data may not be Plant-specific data may not be :
available available CC i
(DA-CS) Can.be met at 1%t Period Can be met at 15t Period
DACE Plant-specific data may not be Plant-specific data may not be
available available ceCimm
(DA-CE) Can be met at 1# Period Can be met at 1% Period
DACY Plant-specific data may not be
DACT available CCl can be met ccl
(DA-CT) Can be met at 1t Period
DA-C8 CCIIAIl require review of plant-
specific operating experience CCl can be met CCl
(DACR) Can be met at 1%t Period
DA-C9 Plant-spacific data may not be Plant-specific data may not be cciil
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(DA-C9) available available
Can be met at 1% Period Can be met at 1%t Period
Plant-specific data may not be Plant-specific data may not be
DA-C10 : -
available available ccl
(DA-C10) Can be met at 1% Period Can be met at 1st Period
Plant-specific data may not be Plant-specific data may not be
DA-C11 ; -
available available CC Iim
(DA-C11) . .
Can be met at 1%t Period Can be met at 1%t Period
Plant-specific data may not be Plant-specific data may not be
DA-C12 ] .
available available cCi
(DA-C13) Can be met at 1¢t Period Can be met at 1¢ Period
Plant-specific data may not be Plant-specific data may not be
DA-C13 : .
available available CC W
(DA-C14) Can be met at 1 Period Can be met at 1% Period
Plant-specific data may not be Piant-specific data may not be
DA-C14 - .
available available cc
(DA-C15) _ Can be met at 1¢ Period Can be met at 1 Period
DA-D CCll and Ill require review of plant-
specific operating experience CC I can be met ccl
(DA-D1) Can be met at 1% Period
Can be met. Can be met.
DA-D2 This SR also shows that other Data | This SR also shows that other Data ce i
(DA-D2) SRs may be supplemented by this SRs may be supplemented by this
approach approach
DA-D4 For CC [I/ll, plant specific data may
not be available CCl can be met ccl
(DAD4) Can be met at 1 Period
As-built and as-operated sources As-built and as-operated sources
IF-A3 may not be available may not be available
(IFPP-A4) As-built can be met at Fuel Load As-built can be met at Fuel Load ce il
As-operated can be met at 15t Period | As-operated can be met at 1%t Period
IF-A4 Walkdowns may not be possible Walkdowns may not be possible CC I
(IFPP-A5) Can be met at Fuel Load Can be met at Fuel Load
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(2009) ] . Assessment . . e
IF-B3a Walkdowns may not be possible Walkdowns may not be possible CC i
(IFSO-AB) Can be met at Fuel Load Can be met at Fuel Load
IF-C6 Procedures may not be available Procedures may not be available ol
(IFSN-A14) Can be met at Fuel Load Can be met at Fuel Load
IF-C8 Procedures may not be available Procedures may not be available el
(IFSN-A16) Can be met at Fuel Load __Can be met at Fuel Load
IF-C9 Walkdowns may not be possible Walkdowns may not be possible cc 1
(IFSN-A17) Can be met at Fuel Load Can be met at Fuel Load
Noted information may not be fully Noted information may not be fully
available available
IF-D5a
(IFEV-A6) Most can be met at Fuel Load, Most can be met at Fuel Load, CC i
Operating data can be met at 1=t Operating data can be met at 1t
Period Period
Maintenance procedures and
IF-D6 ‘experience may not be available
IFEV-A7 Most can be met at Fuel Load, Need not be met Need not be met
(IFEV-AT) Operating data can be met at 1=t
Period
IF-E5a Procedures may not be available Procedures may not be available C U
{IFQU-A8) Can be met at Fuel Load Can be met at Fuel Load
IF-E8 Walkdown may not be possible Walkdown may not be possible cc Wi
(IFQU-A11) Can be met at Fuel Load Can be met at Fuel Load
QU-D1b Procedures and operating experience | Procedures and operating experience
may not be available may not be available ccm
(Q-02) Can be met at 19 Period Can be met at 1¢ Period
QU-D3 | cCliml require review of similar plant CC I can be met
. . CCl
{QU-D4) results which may not be available
For CC l/ill procedures may not be
LE-C2a available CC | can be met ccl
(LE-C2) Can be met at Fuel Load
LE-C2b | For CC I/l applicability of available
{LE-C3) generic data needs to be confirmed. CC 1 can be met cel
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LE-C3 For CC Il and Iil applicability of CCl can be met
available generic calculations needs CCl

(LE-C4) to be confirmed

LE-C6 Procedures may not be available Procedures may not be available CC U
{LE-CT) Can be met at Fuel Load Can be met at Fuel Load

LE-DS Procedures may not be available Procedures may not be available .
(LE-DB) BWR - Not applicable BWR - Not applicable CcCl
: PWR - Can be met at Fuel Load PWR - Can be met at Fuel Load

LE-E1 Procedures may not be available Procedures may not be available e i
(LE-E1) Can be met at Fuel Load Can be met at Fuel Load
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NEIL WILMSHURST
Vice President and
: Chief Nuclear Officer
October 12, 2010 R
Attention: Sheldon Stuchell
Document Control Desk
U. S. Nuclear Regulatory Commission
11555 Rockville Pike
_Rockville, MD 20852

Subject: Additional Clarffication with Respect to EPRI Report; Nondestructive Evaluation: Probabilistic Risk
. Assessment Technical Adequacy Guidance for Risk-informed Inservice Inspection Programs.
EPRI, Palo Alto, CA: 2010. 1021467

Ref. EPRI Project Number 669.
Dear Sheldon:

On July 8, 2010, EPRI submitted EPRI Report “Nondestriictive Evaluation: Probabilistic Risk Assessment Technical
Adequacy Guidance for Risk-informed Inservice Inspection Programs.” EPRI, Palo Alto, CA: 2010. 1021467. This
report is an update to EPRI Report 1018427, which was previously submitted to NRC, and incorporated responses
developed to Requests for Additional Information (RAls) issued by the staff.

This report was transmitted as a means of exchanging information with the NRC for the purposes of supporting
generic regulatory improvements with respect to application of risk-informed technology to inservice inspection (Ri-
IS}) programs. . :

During a conference call on September 15, 2010, NRC staff requested additional clarification. The attached provides
this requested information. '

If you have any questions on this subject, please contact Patrick O'Regan (poregan@epri.com, 508-497-5045).
Sinie\riyi
Enclosure

c: Art Smith (Entergy)

Sam Volk (Progress)
R. Bradley (NEI)
Patrick O'Regan (EPRI) K
John Lindberg (EPRI) : S
o 4
A
Together . . . Shaping the Future of Electricity ’9

1300 West W.T. Harris Boulevard, Charlotte, NC 28262-8550 USA « 704.595.2732 ¢ Mohile 704.490.2653 ¢ nwilmshursi@epri.com
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Issue: NRC has indicated that the basis provided in EPRI Report 1021467 for Capability
Category I (CCI) assignments for certain supporting requirements (SRs) additional input

.isneeded. These SRs are AS-A9, SC-B2, SY-B1 and SY-B11. Two issues have been

identified:
1) Potential for the CCI requirements to be non-conservative (AS-A9, SC-B2),

2) Need for clarification or reconsideration of the CCI for potential flooding
impacts (SY-B1, SY-B11).

The basis for the sufficiency of CCI for these SRs is provided in EPRI report 1021467 as

" follows:

AS-A9:

“EPRI traditional CCI because the EPRI approach uses an order of magnitude
absolute risk ranking and grouping approach. Substantial differences between the
generic analyses and realistic plant-specific analyses would be required to impact
the RI-ISI results.

EPRI streamlined CCI because substantial differences between the generic
analyses and realistic plant-specific analyses would be required to have a
_ significant enough impact to increase the scope of HSS segments, per Section
~ 2(a)(5) of case.” '

SC-B3, SY-B1, SY-B11

EPRI traditional CCI-—Per Table 1.3-1 of the RA-2005, CCI provides resolution
and specificity sufficient to identify the importance of the contributors at the
system or train level. Thus, this level of detail is sufficient to support
implementation of the EPRI RI-ISI methodology (for example, absolute risk
ranking versus relative risk ranking).

EPRI streamlined CCl—per Table 1.3-1 of the RA-2005, CCI provides resolution
and specificity sufficient to identify the importance of the contributors at the
system or train level. Thus, this level of detail is sufficient to support
implementation of the EPRI RI-ISI methodology (for example, scope of HSS
segments, per Section 2(a)(5) of case).

Clarification: As discussed in EPRI report 1021467 “With respect to risk-informed
applications, Section 3 of the PRA Standard provides a roadmap for determining the
capability of a PRA needed to support a particular risk-informed application. Key
aspects of this roadmap include the following:



e Role of the PRA in the application and extent of reliance of the decision on
the PRA results

o Risk metrics to be used to support the application and associated decision
criteria
¢ Significance of the risk contribution from the hazard group to the decision

. & Degree to which bounding or conservative methods for the PRA or in a given
portion of the PRA would lead to inappropriately influencing the decisions
made in the application and approach(es) for accounting for this in the
decision-making process

¢ Degree of accuracy and evaluation of uncertainties and sensitivities required
of the PRA results

¢ Degree of confidence in the results that are required to support the decision

¢ Extent to which the decisions made in the application will impact the plant
design basis”

The PRA Standard provides the following discussion for CCI:

“Scope and Level of Detail: The degree to which the scope and level of
detail of the plant design, operation, and maintenance are modeled.

Resolution and specificity sufficient to identify the relative importance of the
contributors at the system or train level.

Plant-specificity: The degree to which plant-specific information is incorporated
such that the as-built and as-operated plant is addressed.

Use of generic data/models acceptable except for the need to account for the
unique design and operational features of the plant.

Realism: The degree to which realism is incorporated such that the expected
response of the plant is addressed.

Departures from realism will have moderate impact on the conclusions and risk
insights as supported by good practices [Note (2)].

[Note (2)] Differentiation from moderate, to small, to negligible is determined
by the extent to which the impact on the conclusions and risk insights could
affect a decision under consideration. This differentiation recognizes that the
PRA would generally not be the sole input to a decision. A moderate impact
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implies that the impact (of the departure from realism) is of sufficient size that
it is likely that a decision could be affected; a small impact implies that it is
unlikely that a decision could be affected, and a negligible impact implies that a
decision would not be affected.”

The key term in the above bases is “moderate”. As noted above “substantial”
differences would be needed in results and insights to potentially impact the
EPRI RI ISI approaches. Thus, potentially non-conservative impacts of CCI
(AS-A9, SC-B2), or clarifications for potential flooding impacts (SY-B1, SY-
B11) are addressed next.

AS-A9: CCI allows for the use of generic thermal hydraulic analyses to
determine accident progression parameters that could potentially affect the
operability of mitigating systems, whereas CCII uses realistic, applicable
analyses. The only potential issue with using CCI versus CCII or CCIII for this
SR, in an EPRI RI-IS] application, is if its use would result in an un-conservative
risk assignment (e.g. risk category 6 versus risk category 4 in the EPRI traditional
approach and LSS versus HSS in the EPRI streamlined approach). That is,
provided that the generic analyses are conservative or realistic for the plant-
specific RI-IST application, then conservative or RI-ISI results are assured. This
SR is one of twenty-one AS SRs. In particular, AS-5 through AS-A10 address
modeling details (i.e. what is to be included in the model) which taken together
assure that un-conservative results are not produced. Further, the bases for using
generic analyses would be included in the documentation, and as discussed in
EPRI'TR-1021467, documentation issues that impact the results would need to
be clearly identified and therefore there is no reason to conclude that the use of
such analyses would substantially impact the results of RI ISI application in a
negative manner. Finally, the RI ISI approaches themselves use a robust
categorization process which would address potential non-conservatism in this
single SR where the potential impact could be “moderate” such that a potentially
substantial impact would be effectively mitigated.

SC-B2: CCI does not restrict the use of expert judgment whereas CCII/III
provides language to constrain the use of expert judgment. This SR is one of
fourteen SRs for the SC technical element. The bases for using expert judgment
is required to be included in the documentation (i.e. SC-C2 must be met) and per
EPRI TR-1021467 any impact on the results would also need to be identified. As
discussed above for AS-A9, given that only un-conservative application of this
SR is of potential importance, taken together with the other thirteen SRs for this
technical element and that the RI ISI approaches use a robust categorization
process which would address potential non-conservatism in this single SR where
the potential impact could be “moderate” a potentially substantial impact would



be effectively mitigated.

SY-B1: The CCI requirement is to “model intrasystem common cause failures
when supported by generic or plant-specific data (an acceptable model is the
screening approach of NUREG/CR-5485 [Note (1)], which is consistent with DA-
DS), or SHOW that they do not impact the results.” This is the same wording as
CCII/CCIII except that it is allowed to not model intrasystem common cause if it
can be shown to not impact the results. In the EPRI traditional approach, an
explicit consequence of failure assessment is required for each piping segment.
That is, each piping segment is postulated to fail with a probability of 1.0 and the
complete impact on the plant (i.e. direct and indirect effects) is determined. EPRI
TR-112657, section 3, contains a detailed description of the consequence
assessment process. For the EPRI streamlined approach, explicit requirements are
identified in the IF technical element to assure a robust determination of the
impact (failure of a component, system, multiple components and systems) of an
individual piping segment failure. As such, there is no reason to believe that
meeting CCI for this SR would impact the RI ISI application in a negative
manner.

SY-B11: CCI allows development of a technical basis for not modeling initiation
and control of a system, whereas CCIVIII requires modeling. In the EPRI
traditional approach, an explicit consequence of failure assessment is required for
each piping segment. That is, each piping segment is postulated to fail witha
probability of 1.0 and the complete impact on the plant (i.e. direct and indirect
effects) is determined. EPRI TR-112657, section 3, contains a detailed
description of the consequence assessment process. For the EPRI streamlined
approach, explicit requirements are identified in the IF technical elements (e.g. IF-
D) to assure a robust determination of the impact (failure of a component, system,
multiple components and systems) of an individual piping segment failure. As
such, there is no reason to believe that meeting CCI for this SR would impact the
RI ISI application in a negative manner. '

Based upon the above, assignment of Capability Category I for AS-A9, SC-B2, SY-B1
and SY-B11 remains appropriate.
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EPR | it

NEIL WILMSHURST
Vice President and
Chiaf Nuclear Officer

January 19, 2011

Attention: Sheldon Stucheli
Document Controf Desk

U. S. Nuclear Regulatory Commission
11555 Rockville Pike

Rockvilte, MD 20852

Dear Sheldon:

Subject: Transmittal of RAI Response on Report; Nondestructive Evaluation: Probabilistic Risk Assessment
Technical Adequacy Guidance for Risk-informed Inservice inspection Programs. EPRY, Palo Afto, CA: 1021467

Ref. EPRI Project Number 669

Enclosed are responses to-a Request for Additional Information (RAls) issued on EPR| Report *Nondestructive
Evaluation: Probabilistic Risk Assessment Technical Adequacy Guidance for Risk-informed [nservice Inspection

; Programs.” EPRY, Palo Alto, CA: 1021467. This report was transmitted as a means of exchanging information with
the NRC for the purposes of supporting generic regulatory mprovements with respect to application of risk-informed
technology to inservice inspection (RI-ISI) programs.

EPRI report 1021467 has been develop to provide guidance in defining which technical elements and supporting
requirements of the plant PRA are applicable to RI-ISI programs. Also, for those supporting requirements that are
applicabie to RI-ISI programs, this report provides guidance on the appropriate capability category. This guidance is
provided for both EPRI's traditional RI-ISI methodology (EPRI TR-112657) and our streamlined RI-IS| methodology
(ASME Code Case N716).

If you have any questions on this subject, please contact Patrick O'Regan (poregan@epri.com, 508497-5045).

Sincerely,

ko v?,

Together . . . Shaping the Future of Electricity

o35
N/ &

1300 West W.T, Harris Boulevard, Chrlatte, NC 28262-8550 USA » 704.595.2732 » Mobile 704.490.2653 # nwilmshurst@epri.com



Additional Clarification for Table 2-3 of EPRI Report 1021467

SeciD PRA Std / Basis for why difference will not be
2008 RG 1.200 Action o be taken significant for RI-PSINSI Applications
(2009) Assessment
IE-A3 Plant-specific experience ol be available | Initially use generic experience and update See Note 1
an may . o as part of the RHSH living program
(E-A3) Can be met at 1+ Period requirament
[E-A3a CCHI can be met partially as some Initially use generic analyses and update as See Note 2
(IE-A4) components may be unique part of the RI-S! living program requirement
Analysis can be done using assumptions See Note 3
IEC1b Procedures may not be available about the "as anticipated” to be operated
(IEC3) Can be met at Fuel Load plant and updated as part of the RI-iS! living
program requirement
Analysis can be done using assumptions See Note 3
IE-C8 Procedures may not be avallable about the *as anticipated” o be operated
(IE-C11) Can be mel at Fuel Load plant and updated as part of the RI-IS} living
program requirement
. Analysis can be done using assumptions See Note 3
[EC12 Procedures may not be available about the "as anficipated” to be operated
(IEC14) Can be met at Fuel Load plant and updated as part of the R-IS] fiving
program requirement
! Analysis can be done using assumptions See Note 3
AS-A5 Procedures may not be availabie about the “as anticipated” to be operated
(AS-5) Can be met at Fuel Load plantand updated as part of the RHSI living
program requirement
Analysis can be done using assumptions See Note 3
AS-B5a Procsdures may not be avallable about the "as anficipated” 1o be operated
(AS-B6) Can be met at Fuel Load plant and updated as part of the RIS living
— — progrem requirement
1 of 10
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Can be met at 1% Pariod

SecID PRA Std / Basls for why difference will not be
2008 RG 1.200 Action o bo taken significant for RI-PSIS| Appiications
(2000) Assessment
! Analysis can be done using assumptions See Note 3
SC-A6 Procedures may not ba available about the “as anticipated” o be operated
Can be met at Fue! Load plant and updated as part of the RI-IS! iiving
program requirement
" *As-built and as-operated information” and Analysis can be doﬂe using assumptions See Notes 3 and 4
SY-A2 Procedures may not be available about the “as anticipated” 10 be operatet
(SY-A2) plant and updated as part of the RI-ISI living
Can be met at Fue! Load program requirement
§ Analysis can be done using assumptions See Note 3
SY-A3 Procedures may not be available about the "as anticipated” to be operated
(SY-A3) Can be met at Fue! Load plant and updated as part of the RI-IS! living
program requ
Plant staff / operating data may not be See Note 4
SY-Ad available Initially use generic data and update as part
(SY-A4) Can be mostly met at Fuel Load and of the RI-IS! living program requirement
completely met at 1% Period
. Analysis can be done using assumptions See Note 3
SY-AS Procedures may not be available about the "as anticipatad” to be operated
(SY-A5) Canbe met at Fuel Load plant and updated as part of the RIS living
program requirement
Given Part 52 plants will meet SRP3.6.1 and See Note 4
Detailed design information may not be 1.6.2, should nat be an issue. Also, analysis
SY-AT avallable can be done using assumplions about the “as
(SY-AT) anticipated” to be operated plant and updated
Can be met at Fuel Load as partof the RIS iving program
quirement
SY-A18 Operating experience may not be available | |nitially use generic data and update as part See Note 1
(SY-A19) of the RI-ISI living program requirement
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SeciD PRA Std / Baals for why difference will not be
2008 RG 1.200 Action o be taken significant for RI-PSISI Applications
{2008) Assessment
Operating experience and Procedures may not See Note 1
Sy-atga | Operating experience ant Fr T 0L ynitially use generic data and update as part
(SY-A20) Can be met at 14 Per of the RI4S! living program requirement
" N Initially use generic data / analysis can be See Notes 1and 3
HR-A1 Operating ﬁmmm:hmdums may not done using assumptions about the “as
anticipated” to be operated plant and update
(HR-AT) Can be met at 1% Period as part of the RI-ISI living program
requirsment
. Initially use generic data / analysis can be See Notes 1and 3
HR-A2 Operating ew"e;xgigg:m ures may nol done using assumptions about the "as
anticipated” to be operated plant and update
(HR-A2) Can be met at 15 Period as part of the RIS! living program
requirement
" . Initially use genefi¢ data / analysis can be SeeNotes 1and 3
HR-A3 Operating expenebneu:mbp;:cedures ay ot done using assumptions about the "as
anticipated" to be operated plant and update
(HR-A3) Can be met at 1% Period as partof the RI_-ISI fiving program
. Initially use generic data/ analysis can be See Notes 1and 3
HR-C3 Operating expem:eceavmgl:cedum may not done using assumptions about the *as
anticipated” to be operated plant and update
(HR-C3) Can be met at 1¢ Period as part of the RI-IS! living program
requirement
WRD4 | Procedures may not be avallable Note: SR is Analysis can be dene using assumptions See Note 3
3 only relevant if applicable about the “as anticipated” to be operated
(HR-D4) plant and updated as part of the RI4S! living
Can be met at Fuet Load _program requirement
. HRE!? Procedures may not be available _ Anglysis can be done using assumptions See Note 3
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Sec D PRA 8td / Basis for why difference will not be
2008 RG 1.200 Action o be taken significant for RI-PSUISI Applications
(2009) Assessment
Y about the “as anticipated” to be operatad
(HREY) Can be met at Fuel Load plant and updated as part of the RI-IS! living
program requiremsnt
y Analysis can be done using assumptions See Note 3
HR-E2 Procedures may not be available about the *as anticipatad" to be operated
(HR-E2) Can be met at Fuel Load ptant and updated as pan of the RI-ISi living
program requirsment
! Analysis can be done using assumptions See Note 3
HR-E3 Procedures may not be available about the “as anticipated” to be operated
(HE-E3) Can be met at Fusl Load plant and updated as part of the RHS! living
program requirement
N _ Analysis can be done using assumptions See Note 3
HRF2 P may not be about the "as anticipatad” to be operated
(HR-F2) Can be met at Fuel Load plant and updated as part of the RI-ISI living
program requirement R
. . Initially use generic data / analysis can be Soe Notes 1 and 3
HR-GB Procedures and operating experience may not done using assumptions about the “as
be available anticipated® to be operated plant and update
(HR-G6) Canbe met at 1¢ Period s part of the RHS! living program
requirement
: Analysis can be done using assumptions See Note 3
HR-G7 Procedures may not ba available about the *as anticipated" 1o b operated
(HR-GT) Can be met at Fue! Load plant and updated as part of the RI-ISi living
program requirement
. Analysis can be done using assumptions See Note 3
HR-H2 Procedures may not b available about the "as anticipated” to be operated
(HR-H2) Can be met at Fuel Load plant and updated as part of the RI-IS! living
program requirement
_DA-B2 Pracedures may not be available Analysis can be done using_assumptions Seo Note 3
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SeciD PRA SHd/ Baels for why difforonce will not be
2008 RG 1.200 Action to be taken significant for RI-PSIISI Applications
(2009) Assossment
{Da-B2) Can be met at Fuel Load u:mm;::‘dﬁpgf; 1o be opereted . ‘
__program requirement
DA-C2 Plani-specific data may not be available Initiatly use generic data and update as part See Note 1
(DAC2) Can be met at 1 Period of the RIS fiving program requirement
DA-C3 Plant-specific data may not be available tnitially use generic data and update as part See Note
(DA-C3 Can be met at 1¢ Period of the RI-IS! fiving program requirement
DA-C4 Plant-specific data may not be avadable Initially use generic data and update as part See Note 1
(DA-CA} Can be met at 1% Period of the RIHS) fiving program requirement
DAC5 Plant:specific data may not be available Initially use generc data and update as part See Note |
(DA-C5) Can be met at 1* Period of the RE-IS! living program requirement
DA-C6 Plant-specific data may not be available Initially use generic data and update as part See Note 1
(DA-C6) Can be met at 1 Period of the RI-iS living program requirement
DA-C8 Plant-specific data may not be available Initially use generic data and update as part See Note 1
DA-CY Can be met at 1¢ Period of the RI4SI fiving program requirement
DAC10 Plant-specific datamay notbe avallable | niialy use generic data and update as part See Note 1
(DA-C10) Can be met at 1¢ Period of the RI-IS! living program requirement
DAL Plant-specific data may not be available nitially use generic data and update as part See Note 1
(DA-C11) Can be met at 1¢ Period of the RI-IS living program requirement
DA-C12 Plant-specific data may not be available Initially use generic data and update as part See Note 1
(DA-C13 Can be met at 1% Period of the R1-1SI living program requirement
DAC!3 Plant-specific data may not be available '“ﬂ?e"zgm%gmﬁﬁ“ See Note 1
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Sec ID PRA SW/ Basla for why difference will not be
2008 RG 1.200 Action 1o b taken significant for RI-PSIAS! Appiications
(2008) Assesament
-C14) Can be met at 1% Period
DA-C14 Plant-specific data may not be available Initally use generic data and update as part See Note 1
DA-C15) Can be met at 1¢ Period of the RI-1S! living program requirement
. Given Part 52 plants will meet SRP 3.6.1 and See Note 4
As-buiit and as-op:\r;ti;%::umes may nat be 3.6.2, shouid nat be an issue. Also, analysis
{F-A3 can be done using assumpticns about the *as
(IFPP-A4) As-built can be met at Fuel Load anticipated” to be operated plant and updated
As-operatad can be met at 15 Period as part of the RI:ISI living program
Given Part 52 plants will meet SRP 3.6.1 and See Note 4
3.6.2, should not be an issue. Also, analysis
IF-Ad Walkdowns may not be possible can be done using assumptions about the "as
(IFPP-AS) Can be met at Fuei Load anticipated” to be operated plant and updated
as part of the RI-ISI living program
requirement
Given Part 52 plants will meet SRP 3.6.1 and See Note 4
. 3.6.2, should not be an issue. Also, analysis
IF-83a Walkdowns may not be possibie can be done using assumptions about the “as
{FS0-A6) Can be met at Fuel Load anficipatad® lo be operated plant and updated
as part of the RI-ISt living program
reguirement
. Analysis can be done using assumptions See Note 3
IF-C6 Procedures may not be available about the "as anlcipated” to be operated
(IFSN-A14) Can be met at Fue! Load plart and updated es part of the RI-151 fiving
_program req
IF-c8 Procedures may riot be available Analysis can be done using assumptions See Note 3
about the “as anticipated” to be operated
(IFSN-A16) Can be met at Fuel Load plant and updatad as part of the RI-IS! living
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Sec D PRA S/ Basts for why differance will not be
2008 RG 1.200 Action o be taken eignificant for R-PSINSI Applications
(2009) Assessment
program requirement
Analysis can ba done using assumptions See Note 4
IF-C9 Walkdowns may not be possible about the "as anticipated” to be operated
(IFSN-A17) Can be met at Fuel Load plant and updated as part of the RHIS! living
_program requirement ¢
Noted information may not be fully available See Note 4
IF-D5a Most can be met r::] Load Op:mting dato initially use generic data and update as part
3 oS! ] f the RI-ISHlivi ram requirement
UFEV-AR) can be met at 1% Period ot the RI-15} lving program requireme
. Analysis ¢an be done using assumptions See Note 3
IF-E5a Procedures may not be available about the “as anticipated” to be operated
(IFQU-AG) Can be met at Fuel Load plant and updated as part of the RI-IS! living
__program requirement
Given Part52 plants will meet SRP3.6.1 and See Note 4
. 3.8.1, should not be an issue. Also, analysis
IF-E8 Walkdown may not be possible can be done using assumptions about the *as
(FQU-A11) Can be met at Fuel Load anticipated” to be operated plant and updated
) as part of the RHIS! living program
requirement
: Initially use generic data/ analysis can be See Notes 1and 3
QuD1b rocedures and operating experience may not | gone using essumptions abott the “as
be available anticipated” to be operated plant and update
Quo2) Gan be met at 1# Period as part of the R1-IS| living program
requirement
Analysis can be done using assumptions See Note 3
LE-C6 Procedures may not be available about the *as anticipated" 1o be operated
(LE-CT) Can be met at Fuel Load plant and updated as part of the RIS living
program requirement
LE-D5 Procedures may not be availabl BWR — Not applicable and for PWRs: See Note 3
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Sec D PRA SW/ Basis for why difference will not be
2008 RG 1200 Action to be taken significant for RIPSUIS! Applications
(2009) Assassment
{LE-D6) BWR ~ Not applicable Analysis can be done using assumptions
B about the *as anticipated” to be operated
PWR - Can be met at Fuet Load plant and updated s part of the RI-IS! fving
program requi
Analysis can be done using assumptions See Note 3
LE-E1 Procedures may not be available about the “as anticipated” to be cperated
(LE-E1) Can be met at Fuel Load plant and updated as part of the RI-{S! fiving
R . program requirement

Notes:

b Use of plant-specific versus generic experience/data typically has localized effects on the plant PRA results. As the PRA results are
only one input into the development of the program, any impact caused by the initial use of generic experience/data is further minimized.
Because of how the EPRI methodologies have been built (e.g. absolute ranking, large thresholds for binning consequence ranking with the
EPRI traditional methodology and conservative identification of high safety significant (HSS) piping for the EPRI streamlined method (e.g.
all Class 1, all large bore BER, small CDF/LERF criteria for paragraph 2(a)(5))) only large changes, in a large amount of data, would be
expected to have an impact on the results and therefore any significant changes to the inspection program are not expected.

Further, the RI-IS/PS] methodologies have a living program component (¢.g. subparagraphs 7(a), (b) and (¢) of Code Case N716, EPRI
Streamlined methodology, and subparagraphs 7.1(a), (b) and (e) of Appendix R, EPRI traditional methodology, so that new information
(e.g. plant-specific data) is incorporated into the program on a periodic basis. This new information may increase or decrease the inspection
population throughout plant lifetime. From a practical perspective, the inspection themselves are allocated over a ten year interval. As such,
if the impact of incorporating plant-specific experience/data into the program at the end of the first inspection period increased the
inspection population from 99 inspections to 102 inspection, there would still be two inspection periods (~ 6 to 7 years) available to
ingorporate this impact into the program prior to closing out the inspection interval.

2) Generic analyses of similar plants, in particular experience with similar plant components, can be conducted throughout the PRA
model development process, to assure that the model accounts for industry experience. That is, many of the components to be used in the
New Build fleet are identical to, or similar to, components used in the operating fleet, including plants located outside the USA. However,
for the New Build fleet there may be isolated components that are unique to that particular design or plant site. When these components are
in use at other sites (e.g. other New Build sites) the comparison can be done to account for industry experience. In the isolated cases when
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the component(s) is plant unique, plant-specific operating experience will serve as industry operating experience until additional units with
the same type of component(s) reach the operational stage.

3) Using assumptions about the “as anticipated” to be operated plant versus plant-specific procedures/systems information would only
have an impact, if the plant-specific proccdures/systems information were radically diffesent than that assumed in the PRA. And it should
be noted that the availability of plant-specific procedures/systems information increases as the plant transitions from the DC stage through
operation. That is, important procedures and training, and systems information, will be in place prior to fuel load. Other than normal plant
practices of reflecting lessons leamed, these procedures/systems information are not expected to change radically as the plant transitions to
full operation.

As the PRA results are only onc input into the development of the program, any impact caused by the initial use of generic procedures is
further minimized. Because of how the EPRI methodologies have been built (e.g. ahsolute ranking, large thresholds for binning
consequence ranking with the EPRI traditional methodology and conservative identification of high safety significant (HSS) piping for the
EPRI streamlined method (e.g. all Class 1, all large bore BER, small CDF/LERF criteria for paragraph 2(a)(5))) only substantial changes to
multiple procedures would be expected to have an impact on the results and therefore any significant changes to the inspection program are
not expected. And as stated above, all important procedure are expected to be in place prior to fuel load.

Further, the RI-PIS/PS] methodologies have a living program component (e.g. subparagraphs 7(a), (b) and (e) of Code Case N716, EPRI
Streamlined mcthodology, and subparagrapbs 7.1(a), (b) and (e} of Appendix R, EPRI traditional methodology, so that new information
(e.g. revised or new procedures) is incorporated into the program on a periodic basis. This new information may increase or decrease the
inspection population throughout plant lifetime. From a practical perspective, the inspection themselves are allocated over a ten year
interval. As such, if the impact of incorporating revised or new procedures into the program at the end of the first inspection period
inercased the inspection population from 99 inspections to 102 inspection, there would still be two inspection periods (~ 6 to 7 years)
availablc to incorporate this impact into the program prior to closing out the inspection interval.

4) Using generic data and assumptions about the “as anticipated™ to be operated plant versus having as-built / as operated data would
only have an impact on the inspection program, if the as built / as op d plant was radically different than that assumed in the PRA. The
ITAAC closure p the “as designed” plant properly transitions to the “as built / as operated * plant in 8 documented and orderly
manner.

As the PRA results are only one input into the development of the program, any impact caused by changes in the as built / as operated plant
versus the as designed plant is further minimized. Because of how the EPRI methodologies have been built (e.g. absolute ranking, large
thresholds for binning consequence ranking with the EPRI traditional methodology and conservative identification of high safety significant
(HSS) piping for the EPRI streamlined method (e.g. all Class 1, all large bore BER, small CDF/LERF criteria for paragraph 2(a)(5))) only
substantial plant changes would be cxpected to have an impact on the results and therefore any significant changes to the inspection program
are not cxpected. And as stated above, the ITAAC process provides for an orderly transition from the as designed plaat to the as built/ as
operated plant.
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Further, the R1-PIS/PSI methodologies have a living program component (e.g. subparagraphs 7(a), (b) and (e) of Code Case N716, EPRI
Streamlined methodology, and subparagraphs 7.1(a), (b) and (e) of Appendix R, EPRI traditional methodology, so that new information
(e.g. revised or new procedures) is incorporated into the program on a periodic basis. This new information may increase or decrease the
inspection population throughout plant lifetime. From a practical perspective, the inspection themselves are allocated over a ten year
interval. As such, if the impact of incorporating as built / as operated information into the program increased the inspection population from
99 inspections to 102 inspection, there would still be significant time available to incorporate this impact into the program prior to closing
out the inspection interval.
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EPI2 | retarcy wsmirur:

NEIL WILMSHURST

Vice President and

Chief Nuclear Officer
June 2, 2011

Attention: Sheldon Stuchell
Document Control Desk

U. S. Nuclear Regulatory Commission
11555 Rockville Pike

Rockville, MD 20852

Subject: Additional Clarification with Respect to EPR! Report; Nondestructive Evaluation: Probabilistic Risk
Assessment Technical Adequacy Guidance for Risk-informed Inservice Inspection Programs. EPRI, Palo Alto, CA:
2010. 1021467

Ref. EPRI Project Number 669

On July 8, 2010 EPRI submitted EPRI Report “Nondestructive Evaluation: Probabilistic Risk Assessment Technical
Adequacy Guidance for Risk-informed Inservice Inspection Programs.” EPRI, Palo Alto, CA: 2010. 1021467. This

report is an update to EPRI Report 1018427, which was previously submitted to NRC, and incorporated responses
developed to Requests for Additional information (RAls) issued by the staff.

This report was transmitted as a means of exchanging information with the NRC for the purposes of supporting
generic regulatory improvements with respect to application of risk-informed technology to inservice inspection (RI-
IS1) programs.

During a meeting with NRC staff on February 24, 2011, NRC staff requested additional clarification. The attached
provides this requested information.

If you have any questions on this subject, please contact Patrick O'Regan (poregan @epri.com, 508-497-5045),

Sincerely,
(3T

NWM/poitw
Enclosure

c Art Smith (Entergy)
Sam Volk (Progress)
R. Bradley (NEI)
Patrick O'Regan (EPRI)
John Lindberg (EPRI)

Together . . . Shaping the Future of Electricity

1300 West W.T. Harris Boulevard, Charlotte, NC 28242-8550 USA » 704.595.2732 o Mobile 704.490.2653 o nwilmshurst@epri.com
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RAI #1 NRC Slide # 2 - Reword footnote 1 of Table 2-1
Response The current wording will be replaced with the wording below:

1. Fora supporting requirement to be considered met, all relevant peer review findings shall have been
addressed and as necessary applicable changes made to PRA mode!s and methods. As the capability
category assignment for each supporting requirement relates to the technical aspects of the plant PRA,
peer review findings and/or gaps related to documentation that do not impact the RI-PSI/ RI-IS] results
would allow the capability category to still be considered met. A documented basis for this conclusion
should be prepared and available. This documented basis could, for example, include the use of
supplemental analyses, comparison to similar plants and/or review of the impact of similar review
findings on RI-PSI/ RI-IS! results to confirm the RI-PS| / RI-ISI results would not be significantly
impacted.

RAI #2 NRC Slide # 3 ~ Additional information is required with respect to Seismic Events {e.g.
NUREG-1903 “Seismic Considerations for the Transition Break Size,” and previous NDE results)

Response In response to this RAI, a review of NUREG-1903 and NUREG-1839 has been conducted
and this review indicates that the conclusions drawn in the EPRI Topical Report (i.e. 1021467) are
consistent with these NUREGS and this supports the conclusion that the seismic considerations contained in
Regulatory Guide 1.200 revision 2 will not impact the decision making process or criteria reached by
implementing a RI-PS| / RHS! program.

The issue of seismic response of nuclear piping systems has been studied domestically and infemationally
over many years from various perspectives such as establishing design rules, developing and validating
analytical models, assessing the behavior of flawed and unflawed piping, leak-versus-break behavior, and
failure modes under various types of loadings. These studies, which included testing, analysis, evaluation
of piping system performance in earthquakes {eastem, central, and westem US as well as intemational
experience) and probabilistic risk assessment (PRA), include the following examples:

= “Seismic Analysis of Piping,” NUREG/CR-5361 [Jaquay, 1998}

= “Intemational Piping Integrity Research Group (IPIRG) Program, Final Report”®

= NUREG/CR-6233, Vol. 4 [Wilkowski et al., 1997]

= “Review of Seismic Response Data for Piping” [Slagis, 1995}

= “Methodology for Developing Seismic Fragilities” [Reed and Kennedy, 1994]

= “Individual Plant Examination of Extemal Events (IPEEE) Seismic Insights” [EPRI, 2000]

= “Survey of Strong Motion Earthquake Effects on Thermal Power Plants in California with Emphasis
on Piping Systems,” Main Report, Vol. 1, NUREG/CR-6239 [Stevenson, 1995]

= “Fatigue Strength for Pipes with Allowable Flaws and Design Fatigue Curve,” Intemnational Journal
Of Pressure Vessels and Piping [Hasegawa, 2002]

= “"Analysis of JNES Seismic Tests on Degraded Piping,” NUREG/CR-7015, July 2010.

= “Test Programs for Degraded Core Shroud and PLR System Piping (Seismic Test Results and
Discussion on JSME Rules Application),” K. Suzuki and H. Kawauchi, 2008 ASME PVP
Conference, July 2008.

= “oad Bearing Capacity of a Degraded Piping System under Simulated Earthquake Loads and
Operating Condition,” H. Diem, et al, SMIRT10, 1989,
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Insights from the above studies conclude that the past seismic design of piping systems is thought to be
conservative with ample margins. The actual earthquake experience of non-nuclear power plant piping
(eastem, central and western US and international experience), tests, and PRA studies also supports this
position for both unflawed and flawed piping. Examples in the above studies include testing of flawed piping
up to 6 - 8 times the SSE level earthquake with only limited leakage occurring (SMIRT10).

Itis also noted that many of the above studies took no credit for ISI. Thus, application of RI-IS! would make
the conclusions drawn by many of the above studies additionally conservative. And, finally, the RI-IS]
methodologies contain guidance that requires that plant specific service experience (e.g. accepted or
repaired flaws/indications) be considered in identifying which locations are selected for inspection (e.g.
section 3.6.5 of TR-112657 and paragraph 4{f) of N716)).

In summary, based upon a review of the studies cited above {¢.g. inputs, assumptions, analyses, referenced
reports/studies, supparting programs) and the inclusion of plant-specific service experience (e.g. accepted
or repaired flawsfindications) in the RI-IS] element selection process, the position put forth in EPRI Topical
Report 1021467 relative to Regulatory Guide 1.200 revision 2, that quantification of other hazards groups
(e.g. seismic events) will not change the conclusions derived from the RI-IS! process remains valid.

RAI #3 Supporting Requirement AS-AS requires additional input

Response AS-A9 addresses the use of thermal hydraulic analyses in the development of accident
sequence modeling of plant and operator respense to initiating events. Capability Category | recognizes
that generic analyses by vendors for a class of plants (e.g., BWR2) can be used where as Capability
Category 1l requires the use of realistic, applicable analyses from similar plants. Note that even Capability
Category Il does not require “plant-specific’ analyses (See Capability Category iIi) and the difference
between Capability Category | and Il is not significant because generic analyses of a class of plants would
also be from similar plants. Capability Category | does not require “realistic” and sometimes analyses for a
class of plant is conservative $0 as to bound the group of similar plants. As noted in Regulatory Guide
1.200, supporting requirement SC-B4 is alsa relevant to this SR. Supparting requirement SC-84, which
spans all three capability categories says:

USE analysis models and computer codes that have sufficient capability to model the conditions of
interest in the determination of success criteria for CDF, and that provide results representative of
the plant. A qualitative evaluation of relevant application codes, models, or analyses that has been
used for a similar class of plant (e.g., Owner's Group generic studies) may be used. USE
computer codes and models only within known limits of applicability.

The use of potentially consefvative analyses developed for a class of plants is generally not significant to
the accident sequence development and would have an insignificant impact to RI-PSI / RIS applications.
Finally, applying conservatisms for this SR will at worst only add inspections to the RI-PS! / RI-IS]
population.

20f13




ELECTRIC POWER
RESEARCH INSTITUTE

(= g =

RAI #4 Supporting Requirement SC-B2 requires additional input

Response SC-B2 addresses the use of expert judgment where Capability Category | has no
restrictions regarding the use of expert judgment and Capability Category Ii limits its use to situations where
there is a lack of available information. Capability Category | also requires that SC-C2 be met with regard to
documentation and the need to provide a basis for when expert judgment is used, if it is used at all. Itis
therefore very difficult to conceive of a significant misuse of this supporting requirement at Capability
Category I without peer reviewers labeling it as “not met.” [Note: there are other SRs that require that
appropriate success criteria be applicable to the plant (SC-B1), applicable to the event being analyzed (SC-
B3), analysis provide results representative of the plant (SC-B4) and comparisons with other plants to check
reasonableness, etc. (SC-B5).]

RAl #5 Supporting Requirement SY-B1 requires additional input

Response Category |, requires "MODEL inirasystem common cause failures when supported by
generic or plant-specific data” or “SHOW that they do not impact the results”. In this system SR, “no impact
to the results” refers to the specific system unavailability results, and therefore, this conclusion would not
change if the system’s importance increases due to the flooding impacts on the other systems. In ather
words, if intra-system common cause is evaluated not to be an important contributor to the system
unavatability (for example, it contributes less than 1% to the system unavailability), this conclusion is not
likely to be affected by flooding events. Based on this, it can be concluded that “Any minor quantitative
impact is not expected to affect risk-significance due to order of magnitude absolute ranking and grouping
approach”, and we propose that the canclusion in EPRI TR 1021467, for the EPR! traditional and streamiine
methodologies (i.e. CCI), stays unchanged.

RAI #6 Supporting Requirement SY-B11 requires additional input

Response Category |, requires “IDENTIFY those systems that are required for initiation and
actuation of a system. MODEL them unless a justification is provided (e.g., the initiation and actuation
system can be argued to be highly reliable and is only used for that system, so that there are no intersystem
dependencies arising from failure of the system).” Similarly to SY-B1 above, if a justification is provided to
exclude actuation of the system from the model, it will have to show that the actuation has no impact on the
specific system unavailability results and therefore it will have no significant impact on the overall results.
Based on this, it can be concluded that "Any minor quantitative impact is not expected to affect risk-
significance due to order of magnitude absolute ranking and grouping approach”, and we propose that the
conclusion in EPRI TR 1021467, for the EPRI traditional and streamline methodclogies (i.e.CCl), stays
unchanged.

RAL 87 NRC Slide # 13 - Rewording of several entries in the Table provided in the January 19,

2011 submittal

Response The following Table is an update to the table provided in the January 19, 2011 submittal.
This tabie will be incorporated as Table 2-4 into EPR! Report 1021467
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Proposed New Table 2-4 of EPRI Report 1021467

General statement: “Per § 50.71 Maintenance of records, making of reports, the following requirements are used to update the plant-specific PRA:

“(h)(1) No later than the scheduled date for initial loading of fuel, each holder of a combined license under subpart C of 10 CFR part 52 shali develop a level 1 and a level
2 probabilistic risk assessment (PRA). The PRA must cover those initiating events and modes for which NRC-endorsed consensus standards on PRA exist one year
prior to the scheduled date for initial loading of fuel.

(2) Each holder of a combined license shall maintain and upgrade the PRA required by paragraph (h){1) of this section. The upgraded PRA must cover initiating events
and modes of operation centained in NRC-endorsed consensus standards on PRA in effect one year prior to each required upgrade. The PRA must be upgraded every
four years until the permanent cessation of operations under § 52.110(a) of this chapter.”

In addition, the RI-ISI is a living program. Thus, given the above “upgrade” interval for the PRA, the RI ISI program for the second inspection period and beyond shall, as
appropriate, meet the noted SRs. Inspections added or deleted as a result of any update will be incorporated consistent with the RI-IS1 process.

~ SeclD _ - “PRASW}: _ : Basis for why difference will not
2008 RG1.200 - _ * 1. . Action to be taken - be significant for RI-PSHISI
(2009) Assessment 1 ' ‘ Applications
A3 Plant-specific experience may not be available Initially use generic experience. This shall be
X . incorporated into the PRA modet consistent with the
(IE-A3) Can bo met at 1+ Period requirements contained in 10CFR50.71h and cansistent | S€& Note 1
with the RI-IS| living program requirement.
Initiafly use generic analyses and update “with generic
1E-A3a . analyses of similar plants” as it becomes available. This
gg"'l')eﬁ’:l.bi;“e‘ partally as some components | <1 b incorporated into the PRA model consistent | See Note 2
(IE-A4) y be Liniq with the requirements contained in 10CFR50.71h and
consistent with the RI-1SI living program requirement.
Initially analysis can be done using assumptions about
IE-Clb Procedures may not be available the “as anticipated" to be operated plant. This shall be
incorporated into the PRA medel consistent with the See Note 3
(IE-C3) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-ISI living program requirement.
Initially analysis can be done using assumptions about
|E-CO Procedures may not be available the "as anticipated” to be operated plant. This shall be
incarporated into the PRA model consistent with the See Note 3
(IE-C11) Can be met at Fuet Load requirements contained in 1GCFR50.71h and consistent
with the Ri-IS| fiving program requirement,
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A e . o Basis for why difference will not
2008 RG 1.200 Action to be taken . be significant for RI-PSI/ISI
(2009) Assessment : Applications
Initially analysis can be done using assumptions about
IE-C12 Procedures may not be available the "as anticipated” to be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(EC14) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-ISI living program requirement.
Initially analysis can be done using assumptions about
AS-AS Procedures may not be available the "as anticipated” o be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(AS-5) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-ISI living program requirement.
Initialty analysis can be done using assumptions about
AS-Bs5a Procedures may not be available the “as anticipated” to be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(AS-Be) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-ISI living program requirsment.
Initially analysis can be done using assumptions about
SC-A6 Procedures may not be available the “as anlicipated® to be operated plant. This_ shail be
incorporated into the PRA modal consistent with the See Note 3
Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-ISI living program requirement.
. . . . Initially analysis can be done using assumptions about
SY-A2 ‘As-built and as-operated information” and the “as anticipated” to be operated plant. This shall be
(SY-A2) Procedures may not be available incorporated into the PRA model consistent with the See Notes 3and 4
Can be met at Fus! Load requirements contained in 10CFRS0.71h and consistent
with the RI-IS{ living program requirement.
Initially analysis can be done using assumptions about
SY-A3 Procedures may not be available the "as anticipated” to be operated plant. This shall be
(SY-A3) incorporated into the PRA model consistent with the SeeNote 3
Can be met at Fuel Load requirements contained in 10CFRS50,71h and consistent
with the RI-IS| fiving program requirement.

5 of 13




8-9

=Pr2l

ELECTRIC POWER
RESEARCH INSTITUTE

'+~ SeciD PRASW/ - © : Basls for why difference will not
2008 RG 1.200 ) Action to be taken be significant for RI-PSI/IS]
(2009} - Assessment ' Applications
Plant staff / operating expetience may not be Initially analysis can be done using assumptions about
SY-Ad available the “as anticipated” to be operated plant. This shall be
(SY-A4) incorporated into the PRA model consistent with the See Note 4
Can be mostly met at Fuel Load and completely requirements contained in 10CFR50.71h and consistent
met at 1# Period with the RI-IS| living program requirement.
Initially analysis can be done using assumptions about
SY-A5 Procedures may not be available me “as anticipated" to be operated pla_nl. Thiq shall be
(SY-AS) incorporated into the PRA model consistent with the See Note 3
Can bs met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-ISI living program requirement.
Given Part 52 plants will meet SRP3.6.1 and 3.6.2 this
SR should not be an issue. Inifially analysis can be
SY-A7 Detalled design information may not be available | done using assumptions about the “as anticipated” to be
(SY-A7) operaled plant. This shall be incorporated into the PRA | See Note 4
Can be met at Fuef Load model consistent with the requirements contained in
10CFR50.71h and consistent with the RI-IS! living
program requirement.
i . . Initially use generic experience. This shall be
SY-A18 Operating experience may not be available incorporated into the PRA model consistent with the See Note 1
(SY-A19) Can be met at 18 Pericd requirements contained in 10CFR50.71h and consistent
with the RI-IS! living program requirement.
oy Operating experience and Procedures may not be | {nflially use generic experience. This shall be
-A18a avallable incorporated into the PRA model consistent with the See Note 1
(SY-A20) ) requirements contained in 10CFR50.71h and consistent
Can be met at 1% Period with the RI-IS living program requirement.
. . Initially use generic data/analysis using assumptions
HR-A1 g&eig‘glgg experience and procedures may ot be about the “as anticipated” to be operated plant. This
shall be incorporated into the PRA model consistent See Notes 1 and 3
{HR-A1) Can be met at 1% Period with the requirements contalned in 10CFR50.71h and
consistent with the RI-IS| living program requirement.
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PRA'Std/ B T Basis for why difference will not
RG 1.200 .7 Action to be taken be significant for RI-PSIISI
(2009) - Assessment S Applications
" . Initially use generic data/analysis using assumptions
HR-A2 gf;{ :ggg experience and procedures may not be about the “as anticipated® to be operated plant. This
shall be incorporated into the PRA model consistent See Notes 1 and 3
(HR-A2) Can be met at 1% Period with the requirements contained in 10CFR50.71h and
consistent with the RI-1SI living program requirement.
- " Initially use generic data/analysis using assumptions
HR-A3 gﬁ;:t:":g experience and procedures may not be about the “as anticipated” to be operated plant, This
shall be incorporated into the PRA model consistent See Notes 1 and 3
{HR-A3) Can be met at 19 Period with the requitements contained in 10CFR50.71h and
consistent with the RI-IS! living program requirement.
" Initially use generic data/analysis using assumptions
HRC3 gg?,’:é'lzg experience and procedures may not be about the “as anticipated” o be operated plant. This
shall be incorporated into the PRA model consistent See Notes 1 and 3
{HR-C3) Can be met at 1# Period with the requirements contained in 10CFR50.71h and
consistent with the RIHIS| living program requirement.
. ) Initially analysis can be done using assumptions about
HR-D4 Procedures may not be available Nate: SRis only | th a5 anticipated” to be operated plant. This shall be
relevant if applicable incorporated into the PRA modal consistent with the See Note 3
{HR-D4) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-IS| living program requirement.
Initially analysis can be done using assumptions about
HR-E1 Procedures may not be available the “as anticipated® to be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(HR-EY) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-IS1 living pregram requirement.
Initially, analysis can be done using assumptions about
HR-E2 Procedures may not be available the "as anticipated” to be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(HR-E2) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-ISI living program requirement.
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SecID - PRA Std !/ : S Basis for why difference will not
2008 RG1.200 - . Action to be taken be significant for RI-PSVISI
{2009) Assgessment o Applications
Initiafly analysis can be done using assumptions about
HR-E3 Procedures may not be available the “as anticipated™ to be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(HE-E3) Can be met &t Fuel Load requirements contained in 10CFR50.71h and consistent -
with the RI-IS! living program requirement.
Initially analysis can be done using assumptions about
HR-F2 Procedures may not b available the "as anticipated” to be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(HR-F2) Can be met at Fue! Load requirements contained in 10CFR50.71h and consistent
with the RI-IS! living program requirement.
Initially analysis can be done using assumptions about
Procedures and operating experience may notbe | the "as anlicipated" to be aperated plant and generic
HR-G& available experience. This shallbe incorporated into he PRA | ¢\ o0
{HR-G6) ) mode consistent with the requirements contained in .
Can be met at 1¢ Period 10CFR50.71h and consistent with the RI-iS! living
program requirement.
Initially analysis can be done using assumptions about
HR-G7 Procedures may not be available the "as anticipated” to be operated plant. This shall be
incorporated into the PRA mode! consistent with the See Note 3
(HR-G7) Can b met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-iS| living program requirement.
Initially analysis can be done using assumptions about
HR-H2 Procedures may not be available the “as anticipated” to be operated plant. This shall be
incorporated into the PRA madet consistent with the See Note 3
(HR-H2) Gan be met at Fuel Load requirements contained in 10CFR50,71h and consistent
with the RI-IS! living program requirement.
Initially analysis can be done using assumptions about
DA-B2 Procedures may not be available the “as anticipated” to be operated plant. This shall be
incorporated into the PRA mode! consistent with the See Note 3
(DA-B2) Can be met at Fusl Load requirements contained in 10CFR50.71h and consistent
with the RI-IS! living program requirement.
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- PRA S _ ’ Basls for why difference will not
RG 1.200 .- Action to be taken be significant for RI-PSI/ISI
o . S Applications
Assessment
§ : Initially use generic experienca. This shall be
DAC2 Plant-specific data may not be available incorporated into the PRA model consistent with the See Note 1
(DA-C2) Can be met at 12 Period requirements contained in 10CFR50,71h and consistent 8o
with the RE-ISI living program requirement.
" . Initially use generic experience. This shall be
DA-C3 Piant-specific data may not be available incorporated into the PRA model consistent with the Sea Note 1
(DA-C3) Can be met at 1%t Pericd requirements cantained in 10CFR50.71h and consistent | °°°
with the RI-ISI living program requirement.
. . Initially use generic experience. This shall be
DA-C4 Plant-spectlic data may not be avatlable incorporated into the PRA mode! consistent with the Se6 Note 1
(DA-C4) Can be met at 1% Period requirements contained in 10CFRS0.71h and consistent e Nole
with the RI-ISI living program requirement.
" . Initlally use generic experience. This shall be
DAC5 Plant-specific data may not be available incarporated into the PRA model consistent with the See Note 1
(DA-CS) Can be met at 1¢ Period requirements contained in 10CFR50.71h and consistent ee o
with the RI-1S| living program requirement,
. ! Initially use generic experignce. This shall be
DA-Cé Plant-specific data may not be available incorporated into the PRA made! consistent with the See Note 1
{DA-C6) Can be met at 1+t Period requirements contained in 10CFR50.71h and consistent ge ote
with the RI-IS] living program requirement.
" ] Initially use generic experience. This shall be
DA-C9 Plant-specific data may not be available inoorporateg?nto the PRA mode! consistent with the Sea Note 1
(DA-CY) Can be met at 1¢ Period requirements contained in 10CFR50.71h and consistent ¢
with the RI-IS| living program requirement.
. . Initially use generic experience. This shall be
DA-C10 Plant-specific data may not be available incorporated into the PRA model consistent with the See Note 1
(DA-C10) Can be met at 1% Period requirements contained in 10CFR50.71h and consistent ee
with the RE-ISI tiving program requirement.
. . Initially use generic experience, This shall be
DA-GH Plant-specific data may not be avaitable incorporated into the PRA mode! consistent with the See Note 1
(DACH) | Canbe metat 19 Period requirements contained in 10CFR50.71h and consistent | >
with the REISI living program requirement.
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2008
{2009)

e ID

RG 1.200

Assessment

Action to be taken

Basis for why difference will not
be significant for RI-PSIISI

Applications

DA-C13
{DAC14)

Plant-specific data may not be available
Can be met at 1% Period

Initially use generic experience. This shall be
incorporated into the PRA medel consistent with the
requirements contained in 10GFR50.71h and consistent
with the RI-ISI living program requirement.

See Note 1

DAC14
(DA-G15)

Plant-specific data may not be available
Can be met at 1% Period

Initially use generic experience. This shall be
incorporated into the PRA model consistent with the
requirements contained in 10CFR50.71h and consistent
with the RI-ISI living program requirement.

See Note 1

IF-A3
(IFPP-A4)

As-built and as-operated sources may not be
available

As-built can be met at Fue! Load
As-operated can be met at 1% Period

Given Part 52 plants will meet SRP 3.6.1 and 3.6.2 this
SR should not be an issue. Initially analysis can be
done using assumptions about the “as anticipated” to be
operated plant and generic experience. This shall be
incorporated into the PRA model consistent with the
requirements contained in 10CFRS0.71h and consistent
with the RI-ISI living program requirement.

See Note 4

IF-A4
(IFPP-AS)

Walkdowns may not be possible
Can be met at Fue! Load

Given Part 52 plants will meet SRP 3.6.1 and 3.6.2 this
SR should not be an issue. Initially analysis can be
done using assumptions about the “as anticipated” fo be
operated plant. This shall be incorporated into the PRA
model consistent with the requirements contained in
10CFR50.71h and consistent with the RI-ISI fiving
program requirement.

See Note 4

IF-B3a
(IFSO-A6)

Walkdowns may not be possible
Can be met at Fuel Load

Given Part 52 plants will meet SAP 3.6.1 and 3.6.2 this
SR should not be an issue. Initially analysis can be
done using assumptions about the “as anticipated” to be
operated plant. This shall be incorporated into the PRA
mode] consistent with the requirements contained in
10CFR50.71h and consistent with the RI-IS1 living
program requirement.

See Note 4

IF-C6
(IFSN-A14)

Procedures may not be avallable

Can be met at Fue! Load

Initially analysis can be done using assumptions about
the “as anticipated” to be operated plant. This shall be
incorporated into the PRA model consistent with the
requirements contained in 10CFRS50.71h and consistent
with the RI-ISi living program requirement.

See Note 3
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PRASW] = ) . o Basis for why difference will not
RG 1.200 Action to be taken be significant for RI-PSUISI
Assessment . Applications
Initialty analysis can be done using assumptions about
IF-C9 Walkdowns may not be possible the “as anticipated” to be operated plant. This shall be
incorparated into the PRA model consistent with the See Note 4
(IFSN-A17) | Gan be met at Fuel Load requirements contained in Y0CFRS0.71h and consistent
with the RH-IS] living program requirement.
Noted information may not be fully available Initially use generic experience. This shall be
iF-D5a i incorparated into the PRA model consistent with the See Note 4
(FEV-Ag) | Mostcanbe metal Fuel Load; Operating data can | requirements contained in 10CFRS0.71h and cansistent
be met at 1% Period with the RI-IS living program requirement.
Initiafly analysis can be done using assumptions about
IF-E5a Pragedures may not be available the “as anticipated" to be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(IFQU-AS) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent
with the RI-IS! living program requirement.
Given Part 52 plants will meet SRP 3.6.1 and 3.6.2 this
SR shoutd not be an issue. Initially analysis can be
IF-E8 Waikdown may not be possible done using assumptions about the “as anticipated” to be
y po operated plant. This shall be incorporated into the PRA | See Note 4
(IFQU-A11) | Can be met at Fuel Load mode! consistent with the requirements contained in
10CFR50.71h and consistent with the RI-S| living
program requirement.
Initially analysis can be done using assumptions about
. Procedures and operating experience may notbe | the "as anticipated” to be operated plant and generic
QU-D1b ilable peraiing exp y experience. This shall be incorporated into the PRA
avali A . . s See Notes 1 and 3
(QuU-D2) . model consistent with the requirements contained in
Can be met at 1% Period 10CFR50.71h and conslstent with the RI-IS1 living
rogram requirement,
Initially analysis can be done using assumptions about
LEC6 Procedures may not be avaitable the "as anticipated” to be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(LE-C?) Can be met at Fuel Load requirements contained in 10CFRS50.71h and consistent
with the RI-ISI living program requirement.
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' PRASH[ - . ' Basis for Why difference will not
2008 RG 1.200 . : Action to be taken - be significant for RI-PSHISI
(2009) A ment : S Applications
BWR - Not applicable and for PWRs:

LE-DS Progedures may not be available Initially analysis can be done using assumptions about

BWR — Not applicable the "as anticipated” to be operated plant. This shallbe | See Note 3
{LE-DS) incorporated into the PRA modsl consistent with the

PWR ~ Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent

with the RI-ISl living program requirement.

Initially analysis can be done using assumptions about

LE-E1 Procedures may not be available the “as anticipated” fo be operated plant. This shall be
incorporated into the PRA model consistent with the See Note 3
(LEET) Can be met at Fuel Load requirements contained in 10CFR50.71h and consistent

with the RI-ISI living program requirement.

Notes:

1) Use of plant-specific versus genetic experience/data typically has localized effects on the plant PRA results. As the PRA results are only one input into the
development of the program, any impact caused by the iniial use of generic experience/data is further minimized. Because of how the EPRI methodologies have been
buitt (e.g. absolute ranking, large thresholds for binning consequence ranking with the EPRI traditional methodology and conservative identification of high safety
significant (HSS) piping for the EPRI streamlined method (e.g. all Class 1, all large bore BER, small CDF/LERF criteria for paragraph 2(a)(5))) only large changes, in a
large amount of data, would be expected to have an impact on the results and therefore any significant changes to the inspection program are not expected.

Further, the RI-{SI/PSI methodalogies have a living program component (e.g. subparagraphs 7(a), (b) and (e) of Code Case N716, EPRI Streamlined methodology, and
subparagraphs 7.1(a), (b) and (e) of Appendix R, EPR! traditiona! methodology), so that new information (e.g. plant-specific data) is incorporated into the program on a
periodic basis. This new information may increase or decrease the inspecticn population throughout plant fifetime. From a practical perspective, the inspections
themselves are allocated over a ten year interval. As an example, if the impact of incorporating plant-specific experience/data into the program at the end of the first
inspection period increased the inspection population from 93 inspections to 102 inspection, there would still be two inspection periods (~ 6 to 7 years) available to
incorporate this impact into the program prior to closing out the inspection interval.

2) Generic analyses of similar plants, in particular experience with similar plant components, can be conducted throughout the PRA model development process, to
assure that the model accounts for industry experience. That is, many of the components to be used in the New Build fleet are identical to, or simifar to, components
used in the operating fleet, including plants located outside the USA. However, for the New Build fleet there may be isolated components that are unique to that
particular design or plant site. When these components are in use at other sites (e.g. other New Build sites) the comparison can be done to account for industry
experience. In the isolated cases when the component(s) is plant unique, plant-specific operating experience will serve as industry operating experience until additional
units with the same type of component(s) reach the operational stage.
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3J) Using assumptions about the “as anticipated” to be operated plant versus plant-specific procedures/systems information would only have an impact if the plant-
specific procedures/systems information were radically different than that assumed in the PRA. And it should be noted that the availability of plant-specific
procedures/systems information increases as the ptant transitions from the DC stage through operation. That is, important procedures and training, and systems
information, will be in place prior to fuel load. Other than nommal plant practices of reflecting lessons leamed, these procedures/systems information are not expected to
change radically as the plant transitions to full operation.

As the PRA resuits are only one input into the devetopment of the program, any impact caused by the initial use of generic procedures is further minimized. Because of
how the EPRI methodologies have been built (e.g. absolute ranking, large thresholds for binning consequence ranking with the EPRI traditional methodology and
conservative identification of high safety significant (HSS) piping for the EPRI streamfined method (e.g. all Class 1, all large bore BER, small CDF/LERF criteria for
paragraph 2(a)(5))) only substantial changes to multiple procedures would be expected to have an impact on the results and therefore any significant changes to the
inspection program are not expected. And, as stated above, all important procedures are expected to be in place prior to fuel load.

Further, the RI-PIS/PSI methodologies have a living program component (e.g. subparagraphs 7(a}, (b) and (e) of Code Case N716, EPRI Streamfined methodology, and
subparagraphs 7.1(a), (b) and () of Appendix B, EPR! traditional methodology), so that new information (e.g. revised or new procedures) is incorporated into the
program on a periodic basis. This new information may increase or decrease the inspection population throughout plant lifetime. From a practical perspective, the
inspections themselves are allocated over a ten year interval. As an example, if the impact of incorporating revised or new procedures into the program at the end of the
first inspection period increased the inspection population from 99 inspections to 102 inspection, there would still be two inspection periods (~ 6 ta 7 years) available to
incorporate this impact into the program prior to closing out the inspection interval.

4) Using generic data and assumptions about the “as anticipated” to be operated plant versus having as-built / as operated data would only have an impact on the
inspection program, if the as built / as operated plant was radically different than that assumed in the PRA. The ITAAC closure process assures the “as designed” plant
properly transitions to the “as built / as operated” plant in a documented and ordery manner.

As the PRA results are only one input into the development of the program, any impact caused by changes in the as built / as operated plant versus the as designed plant
is further minimized. Because of how the EPRI methodologies have been built (e.g. absolute ranking, 'arge thresholds for binning consequence ranking with the EPRI
traditional methodology and conservative identification of high safety significant (HSS) piping for the EPRI streamlined method (e.g. all Class 1, all large bore BER, small
CDF/LERF criteria for paragraph 2(a)(5})) only substantial plant changes would be expected to have an impact on the results and therefore any significant changes to the
inspection program are not expected. And as stated above, the ITAAC process provides for an orderly transition from the as designed plant to the as built / as operated
plant.

Further, the RI-PIS/PSI methodologies have a living program component (e.g. subparagraphs 7(a), (b) and (e) of Code Case N716, EPRI Streamlined methodology, and
subparagraphs 7.1(a), (b) and (e) of Appendix R, EPRI traditional methodology), so that new information {e.g. revised or new procedures) is incorporated into the
program on a periodic basis. This new information may increase or decrease the inspection population throughout plant lifetime. From a practical perspective, the
inspections themselves are allocated over a ten year interval. As an example, if the impact of incorporating as built / as operated information into the program increased
the inspection population from 99 inspections to 102 inspection, there would still be significant time available to incorporate this impact into the program prior to closing
out the inspection interval.
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