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WCAP-14572, Revision 1-NP-A, Supplement 2
October 2, 2006

0G-06-320

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject:  PWR Owners Group
Transmittal of NRC-Approved Topical Report WCAP-14572 Revision 1-NP-
A, Supplement 2 Revision 1-NP-A ‘Pressurized Water Reactor_Owners
Group Application of Risk-Informed Methods to Piping Inservice Inspection
Topical Report Clarifications”, September 2006 (TAC NO. MC3979), PA-
MSC-0076, Revision 2

Reference: 1. Letter, R. Peralta (NRC) to G. Bischoff (PWROG), “Corrections to the Final
Safety Evaluation for Pressurized Water Reactor (PWR) Owners Group
Topical Report WCAP-14572 Revision 1-NP-A, Supplement 2 “Westinghouse
Owners Group Application of Risk-Informed Methods to Piping Inservice
Inspection Topical Report Clarifications”, (TAC NO. MC3979), dated June 22,
2006.

The purpose of this letter is to transmit four (4) non-proprietary copies of WCAP-14572
Revision 1-NP-A, Supplement 2 Revision 1-NP-A for NRC files. WCAP-14572 Revision 1-
NP-A, Supplement 2 Revision 1-NP-A contains the staff’s Safety Evaluation and RAI
responses. This transmittal completes action on topical report WCAP-14572 Revision 1-NP-A,
Supplement 2 Revision 1-NP-A; thus, the PWROG requests that TAC No. MC3979 be closed.

If you require further information, please contact Mr. James Molkenthin in the PWR Owners
Group Program Management Office at 860-731-6727.

Sincerely,

I Pypgﬁzé:‘_

Frederick P. “Ted” Schiffley, II, Chairman
PWR Owners Group

FPS:JPM:las
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Document Control Desk
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cc:  C. Brinkman, Westinghouse
P. Stevenson, Westinghouse
R. Haessler, Westinghouse
L. Meledandri, Westinghouse
G. Shukla, USNRC (3-NP)
B. Gramm, USNRC
PWROG Steering Committee
PWROG Materials Subcommittee
PWROG Project Management Office

October 2, 2006
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001 ' o

June 22, 2006 RECEIVED

JUN 30 2006

Mr. Gordon Bischoff, Manager 0G PROJECT OFFICE:

PWR Owners Group Program Management Office

Westinghouse Electric Company

P.O. Box 355 u
Pittsburgh, PA 15230-0355

L 13

SUBJECT: CORRECTIONS TO THE FINAL SAFETY EVALUATION FOR PRESSURIZED

WATER REACTOR (PWR) OWNERS GROUP TOPICAL REPORT

WCAP-14572, REVISION 1-NP-A, SUPPLEMENT 2, "WESTINGHOUSE
OWNERS GROUP APPLICATION OF RISK-INFORMED METHODS TO
PIPING INSERVICE INSPECTION TOPICAL REPORT CLARIFICATIONS”

(TAC NO. MC3979)
Dear Mr. Bischoff:

By letter dated August 10, 2004, and its supplement dated June 22, 2005, the Westinghouse
Owners Group (WOG), now known as the Pressurized Water Reactor Owners Group (PWR
Owners Group), submitted Topical Report (TR) WCAP-14572, Revision 1-NP-A, Supplement 2,
*Westinghouse Owners Group Application of Risk-Informed Methods to Piping Inservice
Inspection Topical Report Clarifications,” (WCAP-14572, Sup. 2) to the U.S. Nuclear Regulatory
Commission (NRC) staff for review and approval. By letter dated February 6, 2006, an NRC
draft safety evaluation (SE) regarding our approval of WCAP-14572, Sup. 2, was provided to
the PWR Owners Group for review and comments. The PWR Owners Group commented on
the draft SE in a teleconference between the PWR Owners Group and the NRC staff on
February 23, 2006, and submitted the comments by letter dated March 3, 2006. The NRC staff
agreed with the PWR Owners Group comments and modifications as discussed with the PWR

Owners Group and issued the final SE on May 1, 2006.

Subsequently, the PWR Owners Group informed the NRC staff via an e-mail dated May 24,
2006, that they had incorrectly marked-up the draft SE when they submitted their comments in
the letter dated March 3, 2006. In that e-mail, the PWR Owners Group provided the corrected

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc

September 2006




iv

G. Bischoff 2.

mark-up of their comments on the draft SE. Accordingly, the final SE has been corrected and
is enclosed with this letter. The NRC staff's disposition of PWR Owners Group’s corrected

comments are also discussed in the attachment to the corrected final SE.
if you have any questions, please contact Mr. Girija Shukla at 301-415-8439.

Sincerely,

—

J Peralta, Acting Chief
Special Projects Branch

Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No. 694
Enclosure: Corrected Final Safety Evaluation

cc w/encl:

Mr. James A. Gresham, Manager
Regulatory Compliance and Plant Licensing
Westinghouse Electric Company

P.O. Box 355

Pittsburgh, PA 15230-0355

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A .doc

September 2006
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L) UNITED STATES
’ NUCLEAR REGULATORY COMMISSION
W WASHINGTON, D.C. 20555-0001
v CORRECTED FINAL SAFETY EVALUATION
)
L) BY THE OFFICE OF NUCLEAR REACTOR REGULATION
“L“ ) TOPICAL REPORT WCAP-14572, REVISION 1-NP-A, SUPPLEMENT 2, *"WESTINGHOUSE
¢ OWNERS GROUP APPLICATION OF RISK-INFORMED METHODS TO PIPING INSERVICE
L/ INSPECTION TOPICAL REPORT CLARIFICATIONS”
\J PRESSURIZED WATER REACTOR (PWR) OWNERS GROUP
)
\ } PROJECT NO. 694
.
L 1.0  INTRODUCTION AND BACKGROUND
\ By letter dated August 10, 2004, the Westinghouse Owners Group (WOG) now known as the
i J Pressurized Water Reactor Owners Group (PWR Owners Group) submitted Topical Report
(TR) WCAP-14572, Revision 1-NP-A, Supplement 2, *"Westinghouse Owners Group Application
W of Risk-Informed Methods to Piping Inservice Inspection Topical Report Clarifications,”
L) (WCAP-14572, Sup. 2) to the U.S. Nuclear Regulatory Commission (NRC) staff for review and
- approval (Reference 1). Further clarifying information and revised pages to WCAP-14572,
] Sup. 2, were provided in a supplemental letter dated June 22, 2005 (Reference 2).
L/ WCAP-14572, Sup. 2, was submitted as a supplement {o Topical Report WCAP-14572,
L Revision 1-NP-A, “Westinghouse Owners Group Application of Risk-Informed Methods to
Piping Inservice Inspection,” (Reference 3), which was reviewed and approved by the NRC staff
L) on December 15, 1998. WCAP-14572, Revision 1-NP-A (original, or approved WCAP-14572)
. provides guidance on selecting and categorizing piping components as high safety significant
L (HSS) or low safety significant (LSS) groups in order to develop a risk-informed inservice
[« 3 inspection (RI-IS!) program as an alternative to the American Society of Mechanical Engineers
{ASME) Boiler and Pressure Vessel Code (Code) Section Xl, inservice inspection (IS1)
L) requirements for piping. RI-IS! programs focus inspections of piping at HSS locations and
- locations where failure mechanisms (i.e., degradation mechanisms) are likely to be present.
w The goal of the RI-ISI program is to provide an ongoing substantive assessment of piping
L) conditions.
L) The WOG submitted WCAP-14572, Sup. 2, to propose a modified method to calculate the
1 failure probability of some pipe segments and to further clarify two topics described in the
L) approved WCAP-14572. WCAP-14572, Sup. 2, addresses the following three topics:
) . A methodology for evalualing a segment that includes piping with different diameters
l 3 (i.e., a multiple pipe diameter (MPD) segment) as an alternative to the previously
: - approved methodology presented in the approved WCAP-14572,
. J
W
W
S
v
o
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. The expert panel decision process for moving a segment that, based on the quantitative
results, would normally be HSS into the LSS segment category.

o The requirements for examination based on the postulated failure modes and
configuration of each piping structural element revised to the requirements presented in
the WOG supplemental letter dated June 22, 2005.

2.0 REGULATORY EVALUATION

Title 10 of the Code of Federal Regulations (10 CFR), Section 50.55a(g) specifies that IS! of
nuclear power plant components shall be performed in accordance with the requirements of the
ASME Code, Section XI, except where specific written relief has been granted by the
Commission pursuant to 10 CFR 50.55a(g)(6)(i). The regulation 10 CFR 50.55a(a)(3) states, in
part, that proposed alternatives 1o the requirements of paragraph (g) may be used when
authorized by the Director of the Office of Nuclear Reactor Regulation. The applicant shall
demonstrate that: (i) The proposed alternatives would provide an acceptable level of quality and
safety, or (ii) Compliance with the specified requirements of this section would result in hardship
or unusual difficulty without a compensating increase in the level of quality and safety.

In its December 15, 1998, safety evaluation (SE), the NRC staff concluded that the RI-IS]
program described in the original WCAP-14572 provides an acceptable level of quality and
safety pursuant to 10 CFR 50.55a for the proposed alternative to the piping I1SI requirements
with regard to the number of inspections, locations of inspections, and methods of inspections.

The NRC staff reviewed WCAP-14572, Sup. 2, with respect to the guidance contained in
Regulatory Guide (RG) 1.178, “An Approach for Plant-Specific Risk-Informed Decision Making:
Inservice Inspection of Piping” (Reference 4) and Standard Review Plan (SRP) Chapter 3.9.8,
“Standard Review Plan for the Review of Risk-Informed Inservice Inspection of Piping”
(Reference 5). These documents describe an acceptable methodology, acceptance guidelines,
and a review process for proposed plant-specific, risk-informed changes to IS! of piping '
programs. Further guidance 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”
{Reference 6) and in SRP Chapter 19, Rev. 1, “Use of Probabilistic Risk Assessment in
Plant-Specific, Risk-Informed Decisionmaking: General Guidance” (Reference 7), which
contains general guidance for using probabilistic risk assessments (PRAS) in risk-informed
decisionmaking. WCAP-14572, Sup. 2, was also evaluated for its contribution to the goal of the
approved WCAP-14572, to provide a substantive ongoing assessment of the piping condition
by focusing inspections of piping at HSS locations and locations where failure mechanisms are
likely to be present.

3.0 TECHNICAL EVALUATION

WCAP-14572, Sup. 2, proposes a new method of evaluating MPD segments as an alternative
to the previously approved methodology presented in the approved WCAP-14572. The
approved WCAP-14572, permits MPD segments, but does not provide any guidance specific to
evaluating these types of segments. In the proposed method, a failure probability is estimated
for each part of the segment with a different diameter, and the highest failure probability is used

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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to represent the segment. WCAP-14572, Sup. 2, recognizes that use of the new method could
\J result in fewer inspections compared to using the approved method.
s WCAP-14572, Sup. 2, also proposes guidelines that the expert panel may use for moving a
L/ segment, that the quantitative results indicate should be in the HSS category, into the LSS
category. The approved WCAP-14572 states that piping segments that have been determined
L/ by quantitative methods to be HSS should not be classified as LSS by the expert panel without
L sufficient justification that is documented as part of the program. WCAP-14572, Sup. 2,
’ proposes guidance on what justification and documentation is necessary for the expert panel to
' change the classification of piping segments from HSS to LSS.
L Additionall i i -
y, WCAP-14572, Sup. 2, revises Table 4.1-1 in the approved WCAP-14572.
i J Table 4.1-1 provides the requirements for the examination of piping structural elements
‘ selected for inspection. The purpose for the revision to Table 4.1-1 is to incorporate acquired
W) knowledge and to reflect changes in the examination methods used in the industry since the
) issuance of the approved WCAP-14572.
L) 3.1 Evaluating Multiple Pipe Diameter Segments
L) The approved WCAP-14572 methodology is based on dividing the piping systems up into
L) piping segments. Piping segments are primarily defined as lengths of piping where the
o consequence of failure is the same for a pressure boundary failure anywhere within the
J segment. One of the three other criteria that may be used to define a segment is pipe size, but
¥ the methodology does not prohibit including piping with different diameters within one segment.
" WCAP-14572, Sup. 2, proposes a specific method to evaluate these MPD segments that differs
b J from the method approved in the original WCAP-14572, for all pipe segments.
L) 3.1.1  Approved Method
L The approved WCAP-14572 describes a method for evaluating piping segments by defining
WS piping segments, calculating the failure probability of each segment, and selecting which welds
1 to inspect. The approved methodology assigns all significant degradation mechanisms present
J in the segment to a single weld, imposes the most severe operating characteristics and
I environment on that weld, and estimates the failure probability of that weld. This estimate is
- used to characterize the failure probability of the entire segment. For some configurations of
W) piping and degradation mechanisms, the estimated failure probability may be excessively
L conservative when the worst-case properties are combined at a single weld. Consequently, if
the resulting failure probability is excessively conservative, the segment should be subdivided
L) until a reasonable failure probability can be obtained. Excessively conservative estimates may
- occur in any piping segment, but are expected to occur more frequently in MPD segments
W4 because pipe size is a major factor contributing to the failure probability.
L)

The number and location of inspections in the final RI-I1SI program are strongly dependent on
L7 the failure probability estimates. A high failure probability results in the segment being
designated as HSS unless the consequences of the segment rupture are benign compared to
other segments. Segments that are not classified as HSS are classified as LSS and no

) inspections are required in LSS segments. Once the population of HSS segments has been

S WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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identified, an element selection process and a change-in-risk evaluation determine which, and
how many, elements to inspect.

The approved WCAP-14572 describes a structural element selection process. Each segment
is placed in the Structural Element Selection Matrix. HSS segments with a high failure
importance are placed in Region 1 of the matrix and HSS segments with a low failure
importance are placed in Region 2 of the matrix. Segments placed in Region 1 are further
divided into Regions 1A and 1B. Region 1A contains the welds in an HSS segment that are
affected by an active degradation mechanism. Region 1B contains the remaining welds in the
HSS segment (i.e., those that are affected by no, or by only postulated, degradation
mechanisms).

All welds in Region 1A are selected for inspection. A minimum of one weld is selected for
inspection in the remaining welds in Region 1B. A minimum of one weld is also selected for
inspection from each segment placed in Region 2. For the butt welds in Region 1B and
Region 2, a statistical analysis is used to determine if more than one inspection is needed.
Experience from RI-ISI submittals indicates that, almost always, no additional inspections are
required to satisfy the statistical analysis guidelines.

In the final step in the development of an RI-IS! program, the change-in-risk associated with
replacing the existing ASME program with the RI-ISI program is estimated. The change-in-risk
calculation uses the failure probabilities without IS] to represent segments that do not have any
inspections and uses the failure probabilities with 1SI to represent segments that have one or
more inspections. In the change-in-risk evaluation, the number of inspections in each segment
does not have an impact on the failure probability used to represent a segment. Segments that
included one or more ASME inspections, but will not include any RI-ISI inspections, will
contribute an increase in risk to the total change. Segments that included ASME inspections
and will include RI-IS! inspections are risk neutral. Segments that did not include ASME
inspection exams, but will include one or more RI-ISI inspections, will contribute a reduction in
risk to the total change. The approved WCAP-14572 guidelines state that if properly
implemented, the RI-ISI program should always result in a risk-neutral to risk-reduction situation
compared to the ASME program. I this guideline is not satisfied, inspections should be added.

3.1.2 Proposed Method

In WCAP-14572, Sup. 2, the WOG proposes an alternate method for estimating the failure
probability of MPD segments and proposes an additional guideline for the element selection
criteria. The change-in-risk calculation and risk-neutral guidelines are not changed.

The proposed method for estimating the failure probability involves temporarily separating a
MPD segment into sub-segments based on the different pipe diameters. All the degradation
mechanisms and operating characteristics in each sub-segment are applied to one weld of that
sub-segment and the failure probability estimated for each sub-segment. The highest failure
probability from all the temporary sub- -segments is used as the failure probability for the MPD
segment. Otherwise, the MPD segment is maintained as a smgle segment during the
remaining evaluations.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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» In WCAP-14572, Sup. 2, the WOG also proposes an additional element selection criterion.
) The proposed guidance requires that one or more inspections be conducted that addresses
o each postulated degradation mechanism in each HSS segment. .
Q/ 3.1.3 Evaluation
-/ The proposed method will retain some MPD segments that would otherwise require subdivision
! using the approved methad. Therefore, the proposed methodology results in the same, or
o fewer segments than using the approved method. Thus, there could be fewer but larger HSS

- segments and fewer but larger LSS segments. The difference in the number of segments is
! only important insofar as it affects the number and location of inspections in the final RI-IS!
v program. Fewer HSS segments could result in selecting fewer locations for inspection because

the element selection process is not influenced by the size of the segment. Fewer LSS
W, segments could result in selecting fewer locations because the change-in-risk estimate is based
on the number of segments and not by the number of welds in each segment.

)

W WCAP-14572, Sup. 2, describes eight different piping configurations that were evaluated to
investigate the potential differences in the number of RI-ISI program inspections based on the

o element selection process that is applied to HSS segments. A piping configuration is

W characterized by type of weld (socket or butt welds), distribution of degradation mechanisms
between the different pipe sizes and weld types, and whether the degradation mechanisms are

./ active or postulated. One configuration was identified that could result in the proposed

W methodology requiring fewer inspections than the approved methodology. This contiguration is

. characterized by the presence of different postulated degradation mechanisms in different pipe

) sizes of a segment that has at least some butt welds in more than one pipe size.

()

The approved methodology would require that all the postulated degradation mechanisms be
W combined in the smallest pipe size and this might result in an overly conservative failure
probability requiring that the segment be subdivided. If the results were overly conservative

W and the segment must be subdivided, two or more of the new segments would contain

i J postulated degradation mechanisms. The sub-segment with the highest failure probability (and

, therefore the failure probability selected for the entire MPD segment) would become a new HSS

. segment because its failure probability and consequence would remain the same. The

i ) classification of the remaining new segments (previously sub-segments) will depend on their

' individual failure probabilities and one or more of the new segments could be HSS. Each of

L these new HSS segments would require a minimum of one inspection for a total of at least two

L) inspections as compared to the one inspection required for the entire MPD segment with the

7 proposed methodology.

W

o The difference in the number of HSS segments between application of the approved versus the

L/ proposed method is highly dependent on the configuration and further generic investigation of

L this difference would be inconclusive. In Reference 2, the WOG proposed including an

- additional element selection guideline as part of the proposed methodology. This guideline

L) directs the licensee to conduct one or more examinations that address each postulated

) degradation mechanism when an HSS segment is modeled with multiple postulated
degradation mechanisms. The configuration identified in WCAP-14572, Sup. 2, as the most

) likely to result in fewer inspections using the proposed method includes, by definition, different

) postulated degradation mechanisms. Application of the new guideline will reduce the likelihood

W

] )

L

ot
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that the proposed method will result in fewer locations being selected in these MPD segments.
The new guideline also improves the element selection process compared to the approved

method by ensuring that, in general, inspections are targeted toward the full population of
degradation mechanisms.

After completing the element selection process on the HSS segments, the approved
WCAP-14572 compares the RI-IS] program and the ASME Section X| program by calculating
the change-in-risk from implementation of the RI-ISI program. The change-in-risk calculations
depend on the number of segments, not the number of inspections. WCAP-14572, Sup. 2,
demonstrates that there may be a smaller estimated increase in risk when the proposed
methodology is used instead of the approved method. The approved WCAP-14572 guidelines
suggest inspections be added until at least a risk-neutral change is estimated. A smaller
estimated risk increase would more often meet the change-in-risk guidelines without adding
locations and, therefore, the final RI-ISI program would have the same or fewer inspections
when using the proposed method instead of the approved method.

Table 2.2-4 of Reference 2 describes 11 basic configurations that were evaluated to investigate
the potential differences in the number of RI-IS! inspections based on the change-in-risk
calculation. The configurations are characterized by the presence or absence of ASME
inspections in different sized piping and the presence or absence of RI-IS! inspections in the
same piping after replacing the ASME program with the RI-1S! program. Reference 2 identified
2 of the 11 configurations for which subdividing an MPD segment into 2 or more new segments
would increase the change-in-risk estimate. Both configurations result in additional LSS
segments if the MPD segment needs to be subdivided using the approved method. Increasing
the number of LSS segments will likely increase the estimated change-in-risk because there are
more segments in which inspections could be discontinued and, therefore, contribute to the
estimated increase in risk. ‘

WCAP-14572, Sup. 2, stated that the impact of these two possible configurations is minimal for
three reasons. First, MPD segments usually do not contain ASME Section XI exams on more
than one size. Therefore, splitting up MPD segments will create few new LSS segments that
contribute to the change-in-risk. Second, LSS segments have a low risk-significance and,
therefore, those few new segments that were inspected under ASME and contribute to the risk
increase will have a minimal impact on the change-in-risk estimate. Third, there is
conservatism built into the change-in-risk calculation. In an MPD segment with an ASME
Section Xl inspection, it is possible that the ASME Section X! inspection is not at the location
with the highest failure probability although the highest failure probability is used in the
change-in-risk estimate. Thus, the ASME Section XlI inspection may not address the majority of
the risk associated with the segment, whereas the RI-IS| program focuses inspections on
locations where failure mechanisms are likely to be present. The NRC staff accepts that few of
the new segments would be expected to have had ASME inspections and the risk contribution
from the few segments that had ASME inspections will be minimal. Therefore, the NRC staff
finds that the impact of applying the proposed, instead of the approved, method on the change-
in-risk will not be significant.

As described in the SE approving the original WCAP-14572, the goal of the RI-ISI program is to
maintain an ongoing assessment of the piping condition. A major improvement in the RI-ISI
program compared to the ASME program is that the RI-ISI inspections are targeted toward
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elements where the condition of the piping is believed most at risk of degradation (i.e., locations
where degradation mechanisms are, or are potentially, present). The proposed method
includes the new guideline that, in any given HSS segment, one or more inspections are
performed that address each of the different postulated degradation mechanisms.

This guideline further improves the RI-I1S! program’s coverage of degradation mechanisms and,
thereby, improves the assurance that the piping conditions are appropriately assessed. The
NRC staff believes that this improved assurance will result in a more comprehensive RI-IS)
program, even though there might be a slight reduction in the number of locations inspected.

3.2  Expert Panel Categorization of Segments as LSS that are Quantitatively HSS

The approved WCAP-14572 permits the expert panel to classify piping segments as LSS that
have been determined by quantitative methods to be HSS, but requires sufficient justification
that is documented as part of the program. WCAP-14572, Sup. 2, provides guidance clarifying
“sufficient justification” for crediting operator actions, which is the most common reason used by
the expert panels to reclassify the safety significance of segments.

The approved WCAP-14572 recommends that pipe segments with risk reduction worth (RRW)
greater than 1.005 should be categorized as HSS while the segments with RRW values
between 1.001 and 1.004 should be identified for additional consideration by the expert panel.
The consequences of some segments’ failure can be mitigated by an operator action. Operator
action refers to those actions taken to isolate or mitigate the consequences of piping failure.
Each such segment has two RRW values calculated, one “with operator action” and one
“without operator action.” The highest RRW value is nominally assigned 1o the segment for
classification.

The most common scenario where the expert panel reclassifies an HSS segment as LSS is one
where the expert panel finds that the “without operator action” results represent an overly
conservative or unrealistic scenario. In some cases, the core damage frequency (CDF) and

large early release frequency (LERF) RRW “without operator action” results are greater than |
1.005 while the CDF and LERF RRW *“with operator action” are less than 1.005 or even less

than 1.001. The approved WCAP-14572 would initially classify the segment as HSS based on

the quantitative results.

WCAP-14572, Sup. 2, provides the following guidance clarifying the conditions that should exist
before an expert panel has an opportunity to judge that the likelihood of the operators failing to
take the appropriate mitigating actions is unrealistic.

. The operator actions are proceduralized.
. Indications are available to alent the operators to take the appropriate action.
. There is time available for the operator to diagnose and take the action that results in a

success path (i.e., isolating or mitigating the piping failure) prior to the action becoming
ineffective to mitigate the piping failure consequences.

. The equipment associated with taking the action must be available. |
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If the expert panel determines that the above conditions exist, and decides it is appropriate to
categorize a segment as LSS that is quantitatively HSS, WCAP-14572, Sup. 2, further states
that the following elements of the justitication will be documented:

. identification of the procedure that the operators are using,

. identification of the instrumentation that would alert the operators to take the appropriate
actions,

. the estimated time that the operators have to respond to the event, and

. if the operator action is modeled in the plant PRA, the results of the importance analysis

for a pipe segment after applying human error probabilities (HEPSs) developed for
operator actions in the internal events PRA for actions that can be used as surrogates
tor the RI-1S! operator action.

Determining whether the above conditions are satisfied requires the same information as that
required by the ASME Standard for Probabilistic Risk Assessment for Nuclear Power Plant
Applications, ASME RA-S-2002, to support fully defining an operator response that will be used
in a PRA analysis (Index No. HR-F2). As discussed in RG 1.200, the NRC staff has determined
that PRA analyses that comply with the ASME standard are considered adequate to support
risk-informed regulatory application (with some exceptions though there are no exceptions to
HR-F2). The approved WCAP-14572 guidance for RI-IS| program development permits the
licensee to directly judge whether the likelihood of the operators failing to perform the action is
unrealistic and does not require using a human reliability analysis methodology to estimate a
HEP. The option to use applicable, previously quantified HEPs relies on a more rigorous
analysis and, therefore, is also acceptable. The NRC staff finds that the additional guidance
provided in WCAP-14572, Sup. 2, is acceptable because the clarification is consistent with
acceptable information requirements for evaluating HEPs, and the use of this information to
directly judge whether the likelihood of the operators failing to perform the action is consistent
with RI-ISI program development as applied in the approved WCAP-14572.

3.3 Examination Requirements by Degradation Mechanism for Elements Selected for
Inspection for the Risk-Informed Inservice Inspection Program

WCAP-14572, Sup. 2, proposes to replace Table 4.1-1 in the approved WCAP-14572, with the
revised table included in Section 4 of WCAP-14572, Sup. 2. The purpose of the revision to the
table is to incorporate acquired knowledge and reflect more appropriate inspections for specific
degradation mechanisms. A summary of the changes to Table 4.1-1 is discussed below.

Column Examination Requirements/Fig. No. removes the references to figures in IWC
of the Code. This change maintains a consistent requirement for all risk-informed
inspections regardless of pipe class.

A change to Item No. R1.12 removes the figure references to branch nozzles and to
piping 4-inch nominal pipe size and larger. This change reflects the experience of
observing high cycle fatigue damage in small bore piping (both socket and butt welds).

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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Item No. R1.13 modifies the term for the degradation mechanism from "Elements
Subject to Corrosive, Erosive, or Cavitation Wastage” to "Elements Subject to Erosion
W Cavitation.”

\ For Item No. R1.15, "Elements Subject to Primary Water Stress Corrosion Cracking

W/ (PWSCC)," WCAP-14572, Sup. 2, proposes to change the examination method from a
VT-2 visual examination to a volumetric examination. The corresponding acceptance

L) standard is also proposed to change to the acceptance standards in IWB-3514.

|

“‘"‘J In item No. R1.17, "or Pitting" has been added to include that microbiologically-

L) influenced corrosion may form pitting. The pitting locations may become sites for crack

) initiation. In addition, the examination requirement column for this item added Figure

l Nos. IWB-2500-8(a) and IWB-2500-8(b) to include inspections for small bore piping
W) applications.

WCAP-14572, Sup. 2, proposes to add two new item numbers to the table. The first is

i) item No. R1.19, "Elements Subject to External Chloride Stress Corrosion Cracking
L) (ECSCC)." item No. R1.19 proposes a surface examination using the acceptance

" criteria in IWB-3514. The second new item number is R1.20, “Elements not Subject to a
LJ Degradation Mechanisms.” These elements will receive a volumetric examination using
L ) the acceptance criteria in IWB-3514. These items are not expected to have any
- degradation. Therefore, these inspections will account for uncertainty and unknown
L) conditions in the subject segment.
w These changes represent new insights and reflect the inspection method most likely to detect
\J the expected degradation mechanism. In cases where there is no expected degradation
O mechanism, the elements will be inspected using a volumetric examination. Should any

a unexpected degradation be occurring in the HSS elements selected for inspection, a volumetric
W) examination should be capable of detecting any patterns of degradation. Therefore, the NRC

staff finds that the proposed replacement of Table 4.1-1 in the previously approved
WCAP-14572, with Table 4.1.1 in WCAP-14572, Supplement 2, is acceptable.

D 40 CONCLUSIONS AND CONDITIONS

S The NRC staff concludes that the proposed RI-IS! program as described in the approved

. WCAP-14572, and WCAP-14572, Sup. 2, as clarified and revised by the June 22, 2005,

W/ supplemental letter, will provide an acceptable level of quality and safety with regard to the

J number of inspections, locations of inspections, and methods of inspections. WCAP-14572,

Sup. 2, clarifies and describes proposed modifications to the previously approved

b/ WCAP-14572. Based on its evaluation of WCAP-14572, Sup. 2, the NRC staff has reached the

L J following conclusions:

W) The NRC staff finds that the methodology proposed in WCAP-14572, Sup. 2, to calculate the

o failure probability of MPD segments and to select elements for inspection is an acceptable

. alternative to the method approved in the original WCAP-14572. The alternative method to

wd calculate the failure probability may result in slightly fewer inspections than the original method,
) but the expanded element selection process will increase the number of inspections targeted

: ] toward all the different postulated degradation mechanisms in segments with relatively high

Wt

.

L)

W
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consequences. WCAP-14572, Sup. 2, applies the new selection criteria to all segments, not
only MPD segments. Increasing the number of inspections targeted toward all the postulated
degradation mechanisms supports the NRC staf’s expectations that the RI-1SI program

provides reasonable assurance that the program will provide a substantive ongoing assessment
of the piping condition.

Most of the decisions that the expert panel makes about reclassifying an HSS segment to an
LSS segment are based on the expert panel’s conclusion that the likelihood that the operators
fail to perform a task is very low. The NRC staff finds that the guidelines presented in
WCAP-14572, Sup. 2, on the information that an expert panel needs (and must document) to
support the judgement that an HEP is very low are consistent with the acceptable guidelines for
evaluating HEPs and, therefore, are acceptable.

Table 4.1-1 in WCAP-14572, Sup. 2, provides the requirements for inspection of HSS piping
structural elements. The table updates the requirements in Table 4.1-1 in WCAP-14572, by
incorporating acquired knowledge since the approval of the TR and reflects the examination

method most likely to detect the expected degradation mechanism. The NRC staff finds that
the replacement of Table 4.1-1 in the previously approved WCAP-14572, with Table 4.1-1 in
WCAP-14572, Sup. 2, is acceptable.

According to the methodology in the approved WCAP-14572, licensees will identify those
aspects of plant licensing bases that may be affected by the proposed change, including the
final safety analysis repont, technical specifications, and licensing conditions. In addition,
licensees will identify all changes to commitments that may be affected, as well as the particular
piping systems, segments, and welds that are affected by the changes in the augmented
programs. Specific revisions to the inspection scope, schedules, locations, and techniques will
also be identified, as will plant systems that rely on the affected piping.

Licensees who have not implemented the approved methodology described in the original
WCAP-14572, need to submit relief requests to implement the approved methodology
described in WCAP-14572, and as modified by WCAP-14572, Sup. 2. Licensees who have
already implemented RI-I1S] programs based on the original WCAP-14572, may not need to
submit relief requests to incorporate the modifications in WCAP-14572, Sup. 2, and may make
changes to their 1S] programs in accordance with the provisions of 10 CFR 50.59, if its
evaluation criteria are met. As applied to methodologies in the FSAR, prior NRC approval is not
required if the change involves the use of a method approved by the NRC for the intended
application. However, deviations from the NRC's approved methodology described in the
original WCAP-14572, or as modified by WCAP-14572, Sup. 2, need to be identitied and
submitted to the NRC staff for prior review and approval.

6.0 REFERENCES

1. Letter from F. P. Schiffley, Il (Chairman, Westinghouse Owners Group) to Chief
Financial Officer, U.S. Nuclear Regulatory Commission, Transmittal of Supplement 2 to
WCAP-14572, Revision 1-NP-A, (Non-Proprietary) “Westinghouse Owners Group
Application of Risk-Informed Methods to Piping Inservice Inspection Topical Report
Clarifications.” (PA-MSC-0076), August 10, 2004.
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Letter from D. F. Pilmer (Vice-Chairman, Westinghouse Owners Group) to U.S. Nuclear
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" Regarding the Review of WCAP-14572, Revision 1-NP-A Supplement 2,

(Non-Proprietary), “Westinghouse Owners Group Application of Risk-Informed Methods
to Piping Inservice Inspection Topical Report Clarifications” (PA-MSC-0076),
June 22, 2005.

WCAP-14572, Revision 1-NP-A, “Westinghouse Owners Group Application of Risk-
informed Methods to Piping Inservice Inspection Topical Repont,” February 1999.

NRC Regulatory Guide 1.178, “An Approach for Plant-Specific Risk-Informed Decision
Making for Inservice Inspection of Piping,” September 1998.

Standard Review Plan Chapter 3.9.8, “Standard Review Plan for the Review of Risk-
Informed Inservice Inspection of Piping,” NUREG-0800, September 2003.

NRC Regulatory Guide 1.174, “An Approach for Using Probabilistic Risk Assessment in
Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis,” July 1998.

Standard Review Plan Chapter 19, Rev. 1, *Use of Probabilistic Risk Assessment in
Plant-Specific, Risk-Informed Decisionmaking: General Guidance,” NUREG-0800,
November 2002,

Attachment: Resolution of Comments

Principal Contributors: Stephen Dinsmore

Andrea Keim

June 22, 2006
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RESOLUTION OF PRESSURIZED WATER REACTOR OWNERS GROUP COMMENTS

ON FINAL SAFETY EVALUATION FOR TOPICAL REPORT WCAP-14572,

BEVISION 1-NP-A, SUPPLEMENT 2, "WESTINGHOUSE OWNERS GROUP APPLICATION

OF RISK-INFORMED METHODS TO PIPING INSERVICE INSPECTION

TJOPICAL REPORT CLARIFICATIONS”

By letter dated March 3, 2006, the Pressurized Water Reactor (PWR) Owners Group
commented on the draft SE. These comments were discussed in a teleconference between the
PWR Owners Group and the NRC staff on February 23, 2006. The NRC statf agreed with the
PWR Owners Group comments and modifications as discussed with the PWR Owners Group
and issued the final SE on May 1, 2006.

Subsequently, the PWR Owners Group informed the NRC staff via an e-mail dated May 24,
2006, that they incorrectly marked-up the draft SE when they submitted their comments in the
letter dated March 3, 2006. In that e-mail, the PWR Owners Group also provided the corrected
mark-up of their comments on the draft SE. The NRC staff's disposition of PWR Owners
Group's corrected comments is discussed below:

No. Final SE Corrected Mark-up Corrected Final SE NRC Staff
Reference of Final SE Text Text Resolution

1. Page No.7 | itheoperatoraction | The equipment Adopted
ismodeted-inthe-plant | associated with taking
PRA:-The equipment | the action must be
associated with taking | available.
the action must be
available.

2. Page No. 7 large early release large early release Adopted
frequency (LERF) frequency (LERF)
RRW “without RRW *“without operator
operator action” action” results are
results are isgreater | greater than
than

2, Page No. 8 if the operator action | if the operator action is Adopted
is modeled in the modeled in the plant
plant PRA, the results | PRA, the results of the
of the importance importance analysis for
analysis for a pipe a pipe segment after
segment after applying human error
applying human error | probabilities (HEPs)
probabilities (HEPs) developed for operator
developed for actions in the internal
operator actions in the | events PRA for actions '
internal events PRA | that can be used as
for actions that can be | surrogates for the
used as surrogates for | RI-ISI operator action.
the RI-IS! operator
action.
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W/ UNITED STATES
W NUCLEAR REGULATORY COMMISSION
> WASHINGTON, D.C. 20555-0001
W G [} n
() May 1, 2006 —
Mr. Gordon Bischotf, Manager RECEIVED
W) PWR Owners Group Program Management Office H AY 08 Zﬂgﬁ
L) Westinghouse Electric Company
P.O. Box 355 -
L) Pittsburgh, PA 15230-0355 WOa PROJECT OFFICE
L) ¢ a:
W, SUBJECT: FINAL SAFETY EVALUATION FOR PRESSURIZED WATER REACTOR (PWR)
- OWNERS GROUP TOPICAL REPORT WCAP-14572, REVISION 1-NP-A,
W/ SUPPLEMENT 2, "WESTINGHOUSE OWNERS GROUP APPLICATION OF
w, RISK-INFORMED METHODS TO PIPING INSERVICE INSPECTION TOPICAL
P : REPORT CLARIFICATIONS” (TAC NO. MC3979)
./
O Dear Mr. Bischoff:
D By letter dated August 10, 2004, and its supplement dated June 22, 2005, the Westinghouse
. Owners Group (WOG), now known as the Pressurized Water-Reactor Owners Group (PWR
L) Owners Group), submitted Topical Report (TR) WCAP-14572, Revision 1-NP-A, Supplement 2,
L) "Westinghouse Owners Group Application of Risk-Informed Methods to Piping Inservice
Inspection Topical Report Clarifications,” (WCAP-14572, Sup. 2) to the U.S. Nuclear Regulatory
' Commission (NRC) staff for review and approval. By letter dated February 6, 2006, an NRC
¥ draft safety evaluation (SE) regarding our approval of WCAP-14572, Sup. 2, was provided to
- the PWR Owners Group for review and comments. The PWR Owners Group commented on
Wt the draft SE in a teleconference between the PWR Owners Group and the NRC staff on
February 23, 2006, and submitted the comments by letter dated March 3, 2006. The NRC staff
L4 agrees with the PWR Owners Group comments and the modifications as discussed with the
L PWR Owners Group in the teleconference have been made to the enclosed final SE. The NRC
staff's disposition of PWR Owners Group’s comments are also discussed in the attachment to
. the final SE enclosed with this letter.
‘J The NRC statf has found that WCAP-14572, Sup. 2, is acceptable for referencing in licensing
L J applications to the extent specified and under the limitations delineated in the TR and in the
, enclosed final SE. The final SE defines the basis for our acceptance of the TR.
L, S
; Our acceptance applies only to material provided in the subject TR. We do not intend to repeat
F“_’, our review of the acceptable material described in the TR. When the TR appears as a
v reference in license applications, our review will ensure that the material presented applies to
- the specific plant involved. License amendment requests that deviate from this TR will be
ﬁ‘ J subject to a plant-specific review in accordance with applicable review standards.
LA
o In accordance with the guidance provided on the NRC website, we request that the PWR
wd Owners Group publish accepted proprietary and non-proprietary versions of this TR within three
¥ months of receipt of this letter. The accepted versions shall incorporate this letter and the
- enclosed final SE after the title page. Also, they must contain historical review information,
) including NRC requests for additional information and your responses. The accepted versions
;; shall include an "-A* (designating accepted) following the TR identification symbol.
(R
)
o.F
s
k _') WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
A



xviii

G. Bischoff -2.

If future changes to the NRC's regulatory requirements affect the acceptability of this TR, the
PWR Owners Group and/or licensees referencing it will be expected to revise the TR
appropriately, or justify its continued applicability for subsequent referencing.

Sincerely,

(et

Ho K. Nieh, Deputy Director
Division of Policy and Rulemaking
Otfice of Nuclear Reactor Regulation

Project No. 694
Enclosure: Final Safety Evaluation

cc wlencl:

Mr. James A. Gresham, Manager
Regulatory Compliance and Plant Licensing
Westinghouse Electric Company

P.O. Box 355

Pittsburgh, PA 15230-0355
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L)
./
W UNITED STATES
: NUCLEAR REGULATORY COMMISSION
W WASHINGTON, D.C. 20555-0001
W)
W
W FINAL SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
( J "TOPICAL REPORT WCAP-14572, REVISION 1-NP-A, SUPPLEMENT 2, *"WESTINGHOUSE
L. OWNERS GROUP APPLICATION OF RISK-INFORMED METHODS TO PIPING INSERVICE
"‘:) "~ INSPECTION TOPICAL REPORT CLARIFICATIONS"”
; e e e e e e

"f PRESSURIZED WATER REACTOR (PWR) OWNERS GROUP
L
C PROJECT NO. 694
ﬁ“_") 1.0 INTRODUCTION AND BACKGROUND
w |

- By letter dated August 10, 2004, the Westinghouse Owners Group (WOG) now know as the
() Pressurized Water Reactor Owners Group (PWR Owners Group) submitted Topical Report
'; ) {TR) WCAP-14572, Revision 1-NP-A, Supplement 2, "Westinghouse Owners Group Application
h of Risk-Informed Methods to Piping Inservice Inspection Topical Report Clarifications,” (WCAP-
) 14572, Sup. 2) to the U.S. Nuclear Regulatory Commission (NRC) staff for review and approval
- (Reference 1). Further clarifying information and revised pages to WCAP-14572, Sup. 2, were
L J provided in a supplemental dated June 22, 2005 (Reference 2).
l‘*.) WCAP-14572, Sup. 2, was submitted as a supplement to Topical Report WCAP-14572,
li j Revision 1-NP-A, "Westinghouse Owners Group Application of Risk-Informed Methods to
Piping Inservice Inspection,” (Reference 3), which was reviewed and approved by the NRC staff
| on December 15, 1998. WCAP-14572, Revision 1-NP-A (original, or approved WCAP-14572)

provides guidance on selecting and categorizing piping components as high safety significant

L) (HSS) or low safety significant (LSS) groups in order to develop a risk-informed inservice
¥ inspection (RI-I1SI) program as an alternative to the American Society of Mechanical Engineers
- (ASME) Boiler and Pressure Vessel Code (Code) Section Xl, inservice inspection (1S1)
L J requirements for piping. RI-ISI programs focus inspections of piping at HSS locations and

- locations where failure mechanisms (i.e., degradation mechanisms) are likely to be present.
bt The goal of the RI-ISI program is to provide an ongoing substantive assessment of piping

, conditions.

"4 .
) The WOG submitted WCAP-14572, Sup. 2, to propose a modified method to calculate the

- failure probability of some pipe segments and to further clarify two topics described in the
L J approved WCAP-14572. WCAP-14572, Sup. 2, addresses the following three topics:
¢S . A methodology for evaluating a segment that includes piping with different diameters
. ) (i.e., a multiple pipe diameter (MPD) segment) as an alternative to the previously

: approved methodology presented in the approved WCAP-14572.
k.2
o
o
W,
0
S
o
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. The expert panel decision process for moving a segment that, based on the quantitative
results, would normally be HSS into the LSS segment category.

. The requirements for examination based on the postulated failure modes and
configuration of each piping structural element revised to the requirements presented in
the WOG supplemental letter dated June 22, 2005.

20 BEGULATORY EVALUATION

Title 10 of the Code of Federal Regulations (10 CFR), Section 50.55a(g) specifies that 1SI of
nuclear power plant components shall be performed in accordance with the requirements of the
ASME Code, Section XI, except where specific written relief has been granted by the
Commission pursuant to 10 CFR 50.55a(g)(6)(i). The regulation 10 CFR 50.55a(a)(3) states, in
part, that proposed alternatives to the requirements of paragraph (g) may be used when
authorized by the Director of the Office of Nuclear Reactor Regulation. The applicant shall
demonstrate that: (i) The proposed alternatives would provide an acceptable level of quality and
safety, or (ii) Compliance with the specified requirements of this section would result in hardship
or unusual difficulty without a compensating increase in the level of quality and safety.

In its December 15, 1998, safety evaluation (SE), the NRC staff concluded that the RI-ISI
program described in the original WCAP-14572 provides an acceptable level of quality and
safety pursuant to 10 CFR 50.55a for the proposed alternative to the piping ISI requirements
with regard to the number of inspections, locations of inspections, and methods of inspections.

The NRC staff reviewed WCAP-14572, Sup. 2, with respect to the guidance contained in
Regulatory Guide (RG) 1.178, “An Approach for Plant-Specific Risk-Informed Decision Making:
Inservice Inspection of Piping” (Reference 4) and Standard Review Plan (SRP) Chapter 3.9.8,
“Standard Review Plan for the Review of Risk-Informed Inservice Inspection of Piping”
(Reference 5). These documents describe an acceptable methodology, acceptance guidelines,
and a review process for proposed plant-specific, risk-informed changes to ISl of piping
programs. Further guidance 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”
(Reference 6) and in SRP Chapter 19, Rev. 1, “Use of Probabilistic Risk Assessment in Plant-
Specific, Risk-Informed Decisionmaking: General Guidance” (Reference 7), which contains
general guidance for using probabilistic risk assessments (PRAs) in risk-informed
decisionmaking. WCAP-14572, Sup. 2, was also evaluated for its contribution to the goal of the
approved WCAP-14572, to provide a substantive ongoing assessment of the piping condition
by focusing inspections of piping at HSS locations and locations where failure mechanisms are
likely to be present.

3.0 TECHNICAL EVALUATION

WCAP-14572, Sup. 2, proposes a new method of evaluating MPD segments as an alternative
1o the previously approved methodology presented in the approved WCAP-14572. The
approved WCAP-14572, permits MPD segments, but does not provide any guidance specific to
evaluating these types of segments. In the proposed method, a failure probability is estimated
for each part of the segment with a different diameter, and the highest failure probability is used

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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. to represent the segment. WCAP-14572, Sup. 2, recognizes that use of the new method could
"’ result in fewer inspections compared to using the approved method.
W/ .
WCAP-14572, Sup. 2, also proposes guidelines that the expert panel may use for moving a
W segment, that the quantitative results Indicate should be in the HSS category, into the LSS
J category. The approved WCAP-14572 states that piping segments that have been determined
- by quantitative methods to be HSS should not be classified as LSS by the expert panel without
W/ sufficient justification that is documented as part of the program. WCAP-14572, Sup. 2,
W proposes guidance on what justification and documentation is necessary for the expert panel to
O change the classification of piping segments from HSS to LSS.
L Additionally, WCAP-14572, Sup. 2, revises Table 4.1-1 in'the approved WCAP-14572.
. Table 4.1-1 provides the requirements for the examination of piping structural elements
L. selected for inspection. The purpose for the revision to Table 4.1-1 is to incorporate acquired
L) knowledge and to reflect changes in the examination methods used in the industry since the
iy issuance of the approved WCAP-14572.
L
) 3.1 Evaluating Multiple Pipe Diameter Segments
) The approved WCAP-14572 methodology is based on dividing the piping systems up into
g - piping segments. Piping segments are primarily defined as lengths of piping where the
consequence of failure is the same for a pressure boundary failure anywhere within the
L) segment. One of the three other criteria that may be used to define a segment is pipe size, but
-- the methodology does not prohibit including piping with different diameters within one segment.
L.‘J WCAP-14572, Sup. 2, proposes a specific method to evaluate these MPD segments that differs
W from the method approved in the original WCAP-14572, for all pipe segments.
w 3.1.1 Approved Method
()

The approved WCAP-14572 describes a method for evaluating piping segments by defining
6/ piping segments, calculating the failure probability of each segment, and selecting which welds
to inspect. The approved methodology assigns all significant degradation mechanisms present

E’J in the segment to a single weld, imposes the most severe operating characteristics and

J environment on that weld, and estimates the failure probability of that weld. This estimate is

;i used to characterize the failure probability of the entire segment. For some configurations of

k piping and degradation mechanisms, the estimated failure probability may be excessively

Wi conservative when the worst-case properties are combined at a single weld. Consequently, if
! the resulting failure probability is excessively conservative, the segment should be subdivided

o until a reasonable failure probability can be obtained. Excessively conservative estimates may

) occur in any piping segment, but are expected to occur more frequently in MPD segments

Y because pipe size is a major factor contributing to the failure probability.

L

L F The number and location of inspections in the final RI-IS| program are strongly dependent on

the failure probability estimates. A high failure probability results in the segment being

LA designated as HSS unless the consequences of the segment rupture are benign compared to

Y other segments. Segments that are not classified as HSS are classified as LSS and no

“ inspections are required in LSS segments. Once the population of HSS segments has been

I
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identified, an element selection process and a change-in-risk evaluation determine which, and
how many, elements to inspect.

The approved WCAP-14572 describes a structural element selection process. Each segment
is placed in the Structural Element Selection Matrix. HSS segments with a high failure
importance are placed in Region 1 of the matrix and HSS segments with a low failure
importance are placed in Region 2 of the matrix. Segments placed in Region 1 are further
divided into Regions 1A and 1B. Region 1A contains the welds in an HSS segment that are
atfected by an active degradation mechanism. Region 1B contains the remaining welds in the
HSS segment (i.e., those that are affected by no, or by only postulated, degradation
mechanisms).

All welds in Region 1A are selected for inspection. A minimum of one weld is selected for
inspection in the remaining welds in Region 1B. A minimum of one weld is also selected for
inspection from each segment placed in Region 2. For the butt welds in Region 1B and
Region 2, a statistical analysis is used to determine if more than one inspection is needed.
Experience from RI-1SI submittals indicates that, almost always, no additional inspections are
required to satisfy the statistical analysis guidelines.

In the final step in the development of an RI-ISI program, the change-in-risk associated with
replacing the existing ASME program with the RI-ISI program is estimated. The change-in-risk
calculation uses the failure probabilities without ISI to represent segments that do not have any
inspections and uses the failure probabilities with IS! to represent segments that have one or
more inspections. In the change-in-risk evaluation, the number of inspections in each segment
does not have an impact on the failure probability used to represent a segment. Segments that
included one or more ASME inspections, but will not include any RI-IS! inspections, will
contribute an increase in risk to the total change. Segments that included ASME inspections
and will include RI-ISI inspections are risk neutral. Segments that did not include ASME
inspection exams, but will include one or more RI-ISI inspections, will contribute a reduction in
risk to the total change. The approved WCAP-14572 guidelines state that if properly
implemented, the RI-IS| program should always result in a risk-neutral to risk-reduction situation
compared to the ASME program. If this guideline is not satisfied, inspections should be added.

3.1.2 Proposed Method

In WCAP-14572, Sup. 2, the WOG proposes an alternate method for estimating the failure
probability of MPD segments and proposes an additional guideline for the element selection
criteria. The change-in-risk calculation and risk-neutral guidelines are not changed.

The proposed method for estimating the failure probability involves temporarily separating a
MPD segment into sub-segments based on the different pipe diameters. All the degradation
mechanisms and operating characteristics in each sub-segment are applied to one weld of that
sub-segment and the failure probability estimated for each sub-segment. The highest failure
probability from all the temporary sub-segments is used as the failure probability for the MPD
segment. Otherwise, the MPD segment is maintained as a single segment during the
remaining evaluations.
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In WCAP-14572, Sup. 2, the WOG also proposes an additional element selection criterion.
The proposed guidance requires that one or more inspections be conducted that addresses
each postulated degradation mechanism in each HSS segment.

3.1.3 Evaluation

The proposed method will retain some MPD segments that would otherwise require subdivision
using the approved method. Therefore, the proposed methodology results in the same, or
fewer segments than using the approved method. Thus, there could be fewer but larger HSS
segments and fewer but larger LSS segments. The difference in the number of segments is
only important insofar as it affects the number and location of inspections in the final RI-IS|
program. Fewer HSS segments could result in selecting fewer locations for inspection because
the element selection process is not influenced by the size of the segment. Fewer LSS
segments could resuit in selecting fewer locations because the change-in-risk estimate is based
on the number of segments and not by the number of welds in each segment.

WCAP-14572, Sup. 2, describes eight different piping configurations that were evaluated to
investigate the potential differences in the number of RI-IS| program inspections based on the
element selection process that is applied to HSS segments. A piping configuration is
characterized by type of weld (socket or butt welds), distribution of degradation mechanisms
between the different pipe sizes and weld types, and whether the degradation mechanisms are
active or postulated. One configuration was identified that could result in the proposed
methodology requiring fewer inspections than the approved methodology. This configuration is
characterized by the presence of different postulated degradation mechanisms in different pipe
sizes of a segment that has at least some butt welds in more than one pipe size.

The approved methodology would require that all the postulated degradation mechanisms be
combined in the smallest pipe size and this might result in an overly conservative failure
probability requiring that the segment be subdivided. [f the results were overly conservative
and the segment must be subdivided, two or more of the new segments would contain
postulated degradation mechanisms, The sub-segment with the highest failure probability (and
therefore the failure probability selected for the entire MPD segment) would become a new HSS
segment because its failure probability and consequence would remain the same. The
classification of the remaining new segments (previously sub-segments) will depend on their
individual failure probabilities and one or more of the new segments could be HSS. Each of
these new HSS segments would require a minimum of one inspection for a total of at least two
inspections as compared to the one inspection required for the entire MPD segment with the
proposed methodology.

The difference in the number of HSS segments between application of the approved versus the
proposed method is highly dependent on the configuration and further generic investigation of
this difference would be inconclusive. In Reference 2, the WOG proposed including an
additional element selection guideline as part of the proposed methodology. This guideline
directs the licensee to conduct one or more examinations that address each postulated
degradation mechanism when an HSS segment is modeled with multiple postulated
degradation mechanisms. The configuration identified in WCAP-14572, Sup. 2, as the most
likely to result in fewer inspections using the proposed method includes, by definition, different
postulated degradation mechanisms. Application of the new guideline will reduce the likelihood

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006



Xxiv

-6-

that the proposed method will result in fewer locations being selected in these MPD segments.
The new guideline also improves the element selection process compared to the approved
method by ensuring that, in general, inspections are targeted toward the full population of
degradation mechanisms.

After completing the element selection process on the HSS segments, the approved
WCAP-14572 compares the RI-ISI program and the ASME Section XI program by calculating
the change-in-risk from implementation of the RI-ISI| program. The change-in-risk calculations
depend on the number of segments, not the number of inspections. WCAP-14572, Sup. 2,
demonstrates that there may be a smaller estimated increase in risk when the proposed
methodology is used instead of the approved method. The approved WCAP-14572 guidelines
suggest inspections be added until at least a risk-neutral change is estimated. A smaller
estimated risk increase would more often meet the change-in-risk guidelines without adding
locations and, therefore, the final RI-1S! program would have the same or fewer inspections
when using the proposed method instead of the approved method.

Table 2.2-4 of Reference 2 describes 11 basic configurations that were evaluated to investigate
the potential differences in the number of RI-I1SI inspections based on the change-in-risk
calculation. The configurations are characterized by the presence or absence of ASME
inspections in different sized piping and the presence or absence of RI-I1S| inspections in the
same piping after replacing the ASME program with the RI-IS! program. Reference 2 identified
2 of the 11 configurations for which subdividing an MPD segment into 2 or more new segments
would increase the change-in-risk estimate. Both configurations result in additional LSS
segments if the MPD segment needs to be subdivided using the approved method. Increasing
the number of LSS segments will likely increase the estimated change-in-risk because there are
more segments in which inspections could be discontinued and, therefore, contribute to the
estimated increase in risk.

WCAP-14572, Sup. 2, stated that the impact of these two possible configurations is minimal for
three reasons. First, MPD segments usually do not contain ASME Section XI exams on more
than one size. Therefore, splitting up MPD segments will create few new LSS segments that
contribute to the change-in-risk. Second, LSS segments have a low risk-significance and,
therefore, those few new segments that were inspected under ASME and contribute to the risk
increase will have a minimal impact on the change-in-risk estimate. Third, there is
conservatism built into the change-in-risk calculation. In an MPD segment with an ASME
Section Xl inspection, it is possible that the ASME Section Xl inspection is not at the location
with the highest failure probability although the highest failure probability is used in the
change-in-risk estimate. Thus, the ASME Section Xl inspection may not address the majority of
the risk associated with the segment, whereas the RI-IS! program focuses inspections on
locations where failure mechanisms are likely to be present. The NRC staff accepts that few of
the new segments would be expected to have had ASME inspections and the risk contribution
from the few segments that had ASME inspections will be minimal. Therefore, the NRC staff
finds that the impact of applying the proposed, instead of the approved, method on the change-
in-risk will not be significant.

As described in the SE approving the original WCAP-14572, the goal of the RI-IS| program is to
maintain an ongoing assessment of the piping condition. A major improvement in the RI-IS]
program compared to the ASME program is that the RI-IS| inspections are targeted toward
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elements where the condition of the piping is believed most at risk of degradation (i.e., locations
where degradation mechanisms are, or are potentially, present). The proposed method
includes the new guideline that, in any given HSS segment, one or more inspections are
performed that address each of the different postulated degradation mechanisms.

This guideline further improves the RI-ISI program'’s coverage of degradation mechanisms and,
thereby, improves the assurance that the piping conditions are appropriately assessed. The
NRC staff believes that this improved assurance will result in a more comprehensive RI-ISI
program, even though there might be a slight reduction in the number of locations inspected.

3.2  Expert Panel Categorization of Segments as LSS that are Quantitatively HSS

The approved WCAP-14572 permits the expert panel to classify piping segments as LSS that
have been determined by quantitative methods to be HSS, but requires sufficient justification
that is documented as part of the program. WCAP-14572, Sup. 2, provides guidance clarifying
“sufficient justification” for crediting operator actions, which is the most common reason used by
the expert panels to reclassity the safety significance of segments.

The approved WCAP-14572 recommends that pipe segments with risk reduction worth (RRW)
greater than 1.005 should be categorized as HSS while the segments with RRW values
between 1.001 and 1.004 should be identified for additional consideration by the expert panel.
The consequences of some segments’ failure can be mitigated by an operator action. Operator
action refers to those actions taken to isolate or mitigate the consequences of piping failure.
Each such segment has two RRW values calculated, one “with operator action” and one
“without operator action.” The highest RRW value is nominally assigned to the segment for
classification.

The most common scenario where the expert panel reclassifies an HSS segment as LSS is one
where the expert panel finds that the “without operator action” results represent an overly
conservative or unrealistic scenario. In some cases, the core damage frequency (CDF) and
large early release frequency (LERF) RRW “without operator action” results is greater than
1.005 while the CDF and LERF RRW “with operator action” are less than 1.005 or even less
than 1.001. The approved WCAP-14572 would initially classify the segment as HSS based on
the quantitative results.

WCAP-14572, Sup. 2, provides the following guidance clarifying the conditions that should exist
before an expert panel has an opportunity to judge that the likelihood of the operators failing to
take the appropriate mitigating actions is unrealistic.

. The operator actions are proceduralized.
. Indications are available to alert the operators to take the appropriate action.
. There is time available for the operator to diagnose and take the action that results in a

success path (i.e., isolating or mitigating the piping failure) prior to the action becoming
ineffective to mitigate the piping failure consequences.

. If the operator action is modeled in the plant PRA, the equipment associated with taking
the action must be available.
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if the expert panel determines that the above conditions exist, and decides it is appropriate to
categorize a segment as LSS that is quantitatively HSS, WCAP-14572, Sup. 2, further states
that the following elements of the justification will be documented:

. identification of the procedure that the operators are using,

. identification of the instrumentation that would alert the operators to take the appropriate
actions,

. the estimated time that the operators have to respond to the event, and

. the results of the importance analysis for a pipe segment after applying human error
probabilities (HEPs) developed for operator actions in the internal events PRA for
actions that can be used as surrogates for the RI-ISI operator action.

Determining whether the above conditions are satisfied requires the same information as that
required by the ASME Standard for Probabilistic Risk Assessment for Nuclear Power Plant
Applications, ASME RA-S-2002, to support fully defining an operator response that will be used
in a PRA analysis (Index No. HR-F2). As discussed in RG 1.200, the NRC staff has determined
that PRA analyses that comply with the ASME standard are considered adequate to support
risk-informed regulatory application (with some exceptions though there are no exceptions to
HR-F2). The approved WCAP-14572 guidance for RI-IS! program development permits the
licensee to directly judge whether the likelihood of the operators failing to perform the action is
unrealistic and does not require using a human reliability analysis methodology to estimate a
HEP. The option to use applicable, previously quantified HEPSs relies on a more rigorous
analysis and, therefore, is also acceptable. The NRC staff finds that the additional guidance
provided in WCAP-14572, Sup. 2, is acceptable because the clarification is consistent with
acceptable information requirements for evaluating HEPS, and the use of this information to
directly judge whether the likelihood of the operators failing to perform the action is consistent
with RI-IS| program development as applied in the approved WCAP-14572.

3.3  Examination Requirements by Degradation Mechanism for Elements Selected for
Inspection for the Risk-Informed Inservice Inspection Program

WCAP-14572, Sup. 2, proposes to replace Table 4.1-1 in the approved WCAP-14572, with the
revised table included in Section 4 of WCAP-14572, Sup. 2. The purpose of the revision to the
table is to incorporate acquired knowledge and reflect more appropriate inspections for specific
degradation mechanisms. A summary of the changes to Table 4.1-1 is discussed below.

Column Examination Requirements/Fig. No. removes the references to figures in IWC
of the Code. This change maintains a consistent requirement for all risk-informed
inspections regardless of pipe class.

A change to Item No. R1.12 removes the figure references to branch nozzles and to
piping 4-inch nominal pipe size and larger. This change reflects the experience of
observing high cycle fatigue damage in small bore piping (both socket and butt welds).
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Itemn No. R1.13 modities the term for the degradation mechanism from "Elements
Subject to Corrosive, Erosive, or Cavitation Wastage" to "Elements Subject to Erosion
Cavitation.”

For Item No. R1.15, "Elements Subject to Primary Water Stress Corrosion Cracking
(PWSCC)," WCAP-14572, Sup. 2, proposes to change the examination method from a
VT-2 visual examination to a volumetric examination. The corresponding acceptance
standard is also proposed to change to the acceptance standards in IWB-3514.

In ltem No. R1.17, "or Pitting® has been added to include that microbiologically-
influenced corrosion may form pitting. The pitting locations may become sites for crack
initiation. In addition, the examination requirement column for this item added Figure
Nos. IWB-2500-8(a) and IWB-2500-8(b) to include inspections for small bore piping
applications.

WCAP-14572, Sup. 2, proposes to add two new item numbers to the table. The firstis
Item No. R1.19, "Elements Subject to External Chloride Stress Corrosion Cracking
(ECSCC)." ltem No. R1.19 proposes a surface examination using the acceptance
criteria in IWB-3514. The second new item number is R1.20, "Elements not Subjectto a
Degradation Mechanisms.® These elements will receive a volumetric examination using
the acceptance criteria in IWB-3514. These items are not expected to have any
degradation. Therefore, these inspections will account for uncertainty and unknown
conditions in the subject segment.

These changes represent new insights and reflect the inspection method most likely to detect
the expected degradation mechanism. In cases where there is no expected degradation
mechanism, the elements will be inspected using a volumetric examination. Should any
unexpected degradation be occurring in the HSS elements selected for inspection, a volumetric
examination should be capable of detecting any patterns of degradation. Therefore, the NRC
staff finds that the proposed replacement of Table 4.1-1 in the previously approved
WCAP-14572, with Table 4.1.1 in WCAP-14572, Supplement 2, is acceptable.

4.0 CONCLUSIONS AND CONDITIONS

The NRC staff concludes that the proposed RI-ISI program as described in the approved
WCAP-14572, and WCAP-14572, Sup. 2, as clarified and revised by the June 22, 2005,
supplemental letter, will provide an acceptable level of quality and safety with regard to the
number of inspections, locations of inspections, and methods of inspections. WCAP-14572,
Sup. 2, clarifies and describes proposed modifications to the previously approved
WCAP-14572. Based on its evaluation of WCAP-14572, Sup. 2, the NRC staff has reached the
following conclusions:

The NRC staff finds that the methodology proposed in WCAP-14572, Sup. 2, to calculate the
failure probability of MPD segments and to select elements for inspection is an acceptable
alternative to the method approved in the original WCAP-14572. The alternative method to
calculate the failure probability may result in slightly fewer inspections than the original method,
but the expanded element selection process will increase the number of inspections targeted
toward all the different postulated degradation mechanisms in segments with relatively high
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consequences. WCAP-14572, Sup. 2, applies the new selection criteria to all segments, not
only MPD segments. Increasing the number of inspections targeted toward all the postulated
degradation mechanisms supports the NRC stafi's expectations that the RI-ISI program
provides reasonable assurance that the program will provide a substantive ongoing assessment
of the piping condition.

Most of the decisions that the expert panel makes about reclassifying an HSS segment to an
LSS segment are based on the expert panel’s conclusion that the likelihood that the operators
fail to perform a task is very low. The NRC staff finds that the guidelines presented in
WCAP-14572, Sup. 2, on the information that an expert panel needs (and must document) to
support the judgement that an HEP is very low are consistent with the acceptable guidelines for
evaluating HEPs and, therefore, are acceptable.

Table 4.1-1 in WCAP-14572, Sup. 2, provides the requirements for inspection of HSS piping
structural elements. The table updates the requirements in Table 4.1-1 in WCAP-14572, by

incorporating acquired knowledge since the approval of the TR and reflects the examination

method most likely to detect the expected degradation mechanism. The NRC staff finds that
the replacement of Table 4.1-1 in the previously approved WCAP-14572, with Table 4.1-1 in
WCAP-14572, Sup. 2, is acceptable.

According to the methodology in the approved WCAP-14572, licensees will identify those
aspects of plant licensing bases that may be affected by the proposed change, including the
final safety analysis report, technical specifications, and licensing conditions. in addition,
licensees will identify all changes to commitments that may be affected, as well as the particular
piping systems, segments, and welds that are affected by the changes in the augmented
programs. Specific revisions to the inspection scope, schedules, locations, and techniques will
also be identified, as will plant systems that rely on the affected piping.

Licensees who have not implemented the approved methodology described in the original
WCAP-14572, need to submit relief requests to implement the approved methodology
described in WCAP-14572, and as modified by WCAP-14572, Sup. 2. Licensees who have
already implemented RI-ISI programs based on the original WCAP-14572, may not need to
submit relief requests to incorporate the modifications in WCAP-14572, Sup. 2, and may make
changes to their ISI programs in accordance with the provisions of 10 CFR 50.59, if its
evaluation criteria are met. As applied to methodologies in the FSAR, prior NRC approval is not
required if the change involves the use of a method approved by the NRC for the intended
application. However, deviations from the NRC's approved methodology described in the
original WCAP-14572, or as modified by WCAP-14572, Sup. 2, need to be identified and
submitted to the NRC staff for prior review and approval.
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RESOLUTION OF PRESSURIZED WATER REACTOR OWNERS GROUP COMMENTS

ON DRAFT SAFETY EVALUATION FOR TOPICAL REPORT WCAP-14572,

REVISION 1-NP-A, SUPPLEMENT 2, "WESTINGHOUSE OWNERS GROUP APPLICATION

OF RISK-INFORMED METHODS TO PIPING INSERVICE INSPECTION

TOPICAL REPORT CLARIFICATIONS”

By letter dated March 3, 2006, the Pressurized Water Reactor (PWR) Owners Group
commented on the draft SE. These comments were discussed in a teleconference between the
PWR Owners Group and the NRC staff on February 23, 2006. The NRC staff agrees with the
PWR Owners Group's specific technical comments and the modifications as discussed with the
PWR Owners Group in the teleconference have been made to the final SE, as described below.
Editorial comments suggested by the PWR Owners Group have also been adopted in the final

SE, but not discussed below.

No. Draft SE
Reference

PWR Owners Group Comments

NRC Staff
Resolution

1. Page No. 6,
Line No. 42-44

It is stated, *The proposed method includes
the new guideline that, in any given HSS
(page 6, lines 42-44) segment, at least one
inspection is performed for each of the
different degradation mechanisms.” As noted
in Section 3.1.2, third paragraph (page 4,
lines 40-41), the proposed guidance requires
that one or more examinations be conducted
that addresses each postulated degradation
mechanism in each HSS segment. While
these statements are very similar, our
concern is that, in the future, the statement in
Section 3.1.3 could be misinterpreted to
mean that a separate examination must be
conducted for each postulated degradation
mechanism in a HSS segment instead of
stating that each postulated degradation
mechanism must be addressed by an
examination. It is possible that a single
examination can be used to address more
than one postulated degradation mechanism
on a HSS segment. To avoid this potential
misinterpretation, replace the statement in
Section 3.1.3 (quoted above) with the
following, "The proposed method includes
the new guideline that, in any given HSS
segment, one or more inspections are
performed that address each of the different
postulated degradation mechanisms.”

Adopted

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc

September 2006

~rcc e CccrreccrCc e rCCccCccCcccccccccccCcccocc



W,
(.
W)
W

L)
L)
i/
L

Xxxi

2.

No.

Draft SE
Reference

PWR Owners Group Comments

NRC Staff
Resolution

Page No. 7,
Line No. 35-37

and

Page No. 8,
Line No. 5-22

The last bullet in Section 3.2 states "the
results of the importance analysis for a pipe
last bullet and last segment after applying
human error probabilities (HEPs) developed
for operator paragraph actions in the internal
events PRA for actions that can be used as
surrogates for the RI- {page 7, lines 35-37
and IS| operator action.” In paragraph
preceding this bullet it states, "If the expert
panel page 8, lines 5-22) determines that the
above conditions exist, and decides it is
appropriate to categorize a segment as LSS
that is quantitatively HSS, WCAP-14572,
Sup. 2, further states that the following
elements of the justification will be
documented.”

Section 3.3 of WCAP-14572, Supplement 2
states,

In some instances, the operator
action to isolate or mitigate a piping
failure may be included in the plant
PRA model that already has a human
factors analysis conducted on the
operator action. In these instances,
the surrogate PRA runs could be
made using the human error
probabilities in the PRA model for the
operator action, instead of assuming
that the operator takes no action or
always takes the correct action to
isolate or mitigate the piping failure.
The more realistic piping CDF, LERF
and other risk metrics that are
obtained can be used as additional
justitication for the segment being
categorized to the lower classification.
If human error probabilities are used,
document that the risk metrics both
with and with operator action for the
segment are based on the results that
include the human error probabilities
modeled in the plant PRA model for
the operator actions to isolate or
mitigate the piping failure.

Adopted
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No. Draft SE
Reference

PWR Owners Group Comments

NRC Staff
Resolution

Not all operator actions to isolate or mitigate
a piping failure are modeled in a plant PRA
model. However, when an operator action
modeled in the plant PRA is used to justify
categorizing a segment as LSS, then the
documentation should include the analysis
results and notation that both the without and
with operator action risk metrics are based on
the modeled operator action. In those
instances where the operator action to isolate
or mitigate piping failure are not modeled in
the plant PRA model, the first three bullels in
lines 1-4 on page 8 of the draft SE are
documented. As noted in the draft SE, the
last paragraph of Section 3.2 (line 17), using
quantified operator actions is an option.

To avoid misinterpretations in the future, add
the following to the beginning of the last
bullet in Section 3.2 of the draft SE, "if the
operator action is modeled in the plant PRA,..
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LEGAL NOTICE

This report was prepared as an account of work performed by Westinghouse Electric Company LLC.
Neither Westinghouse Electric Company LLC, nor any person acting on its behalf:

A.  Makes any warranty or representation, express or implied including the warranties of
fitness for a particular purpose or merchantability, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of
any information, apparatus, method, or process disclosed in this report may not infringe
privately owned rights; or

B.  Assumes any liabilities with respect to the use of, or for damages resulting from the use of,
any information, apparatus, method, or process disclosed in this report.

COPYRIGHT NOTICE

This report has been prepared by Westinghouse Electric Company LL.C and bears a

Westinghouse Electric Company copyright notice. As a member of the PWR Owners Group, you are
permitted to copy and redistribute all or portions of the report within your organization; however all
copies made by you must include the copyright notice in all instances.

DISTRIBUTION NOTICE

This report was prepared for the PWR Owners Group. This Distribution Notice is intended to establish
guidance for access to this information. This report (including proprietary and non-proprietary versions)
is not to be provided to any individual or organization outside of the PWR Owners Group program
participants without prior written approval of the PWR Owners Group Program Management Office.
However, prior written approval is not required for program participants to provide copies of

Class 3 Non Proprietary reports to third parties that are supporting implementation at their plant, and for
submittals to the NRC.
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PWR OWNERS GROUP
MEMBER PARTICIPATION* FOR PROJECT/TASK PA-MSC-0076
Participant
Utility Member Plant Site(s) Yes | No
AmerenUE Callaway (W) X
American Electric Power D.C. Cook 1&2 (W) X
Arizona Public Service Palo Verde Unit 1, 2, & 3 (CE) X
Constellation Energy Group Calvert Cliffs 1 & 2 (CE) X
Constellation Energy Group Ginna (W) X
Dominion Connecticut Millstone 2 (CE) X
Dominion Connecticut Milistone 3 (W) X
Dominion Kewaunee Kewaunee (W) X
Dominion VA North Anna 1 & 2, Surry 1 & 2 (W) X
Catawba 1 & 2, McGuire 1 & 2 (W),
Duke Energy Oconee 1, 2, 3 (B&W) X
Entergy Nuclear Northeast Indian Point 2 & 3 (W) X
Entergy Operations South Arkansas 2, Waterford 3 (CE), Arkansas 1 (B&W)
Exelon Generation Co. LLC Braidwood 1 & 2, Byron 1 & 2 (W), TMI 1 (B&W)
FirstEnergy Nuclear Operating Co Beaver Valley 1 & 2 (W), Davis-Besse (B&W) X
Florida Power & Light Group St. Lucie 1 & 2 (CE)
Florida Power & Light Group Turkey Point 3 & 4, Seabrook (W)
Nuclear Management Company Prairie Island 1&2, Pt. Beach 1&2 (W) X
Nuclear Management Company Palisades (CE) X
Omaha Public Power District Fort Calhoun (CE) X
Pacific Gas & Electric Diablo Canyon 1 & 2 (W)
Robinson 2, Shearon Harris (W), Crystal River 3
Progress Energy (B&W) X
PSEG-Nuclear Salem 1 & 2 (W) X
Southern California Edison SONGS 2 & 3 (CE) X
South Carolina Electric & Gas V.C. Summer (W) X
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XXXVi
PWR OWNERS GROUP
MEMBER PARTICIPATION* FOR PROJECT/TASK PA-MSC-0076 (cont.)
Participant

Utility Member Plant Site(s) Yes | No
So. Texas Project Nuclear Operating Co. | South Texas Project 1 & 2 (W) X
Southern Nuclear Operating Co. Farley 1 & 2, Vogtle 1 & 2 (W) X
Tennessee Valley Authority Sequoyah 1 & 2, Watts Bar (W)
TXU Power Comanche Peak 1 & 2 (W) X
Wolf Creek Nuclear Operating Co. Wolf Creek (W) X

*  Project participants as of the date the final deliverable was completed. On occasion, additional members will join a project.
Please contact the PWR Owners Group Program Management Office to verify participation before sending this document to
participants not listed above.
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Xxxvii
PWR OWNERS GROUP
INTERNATIONAL MEMBER PARTICIPATION* FOR PROJECT/TASK PA-MSC-0076
Participant
Utility Member Plant Site(s) Yes No
British Energy Sizewell B X
Electrabel (Belgian Ultilities) Doel 1,2 & 4, Tihange 1 & 3 X
Kansai Electric Co., LTD Mihama 1, Ohi 1 & 2, Takahama 1 (W) X
Korea Hydro & Nuclear Power Corp. 52:;5\3;::; 2 2 (W) X
Korea Hydro & Nuclear Power Corp. Yonggwang 3,4,5 & 6 X
Ulchin 3,4,5 & 6(CE)
Nuklearna Electrarna KRSKO Krsko (W) X
Nordostschweizerische Kraftwerke AG (NOK) Beznau 1 & 2 (W) X
Ringhals AB Ringhals 2,3 & 4 (W) X
Spanish Utilities Asco 1 & 2, Vandellos 2, X
Almaraz 1 & 2 (W)
Taiwan Power Co. Maanshan I &2 (W) X
Electricite de France 54 Units X

*  This is a list of participants in this project as of the date the final deliverable was completed. On occasion, additional
members will join a project. Please contact the PWR Owners Group Program Management Office to verify participation
before sending documents to participants not listed above.
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EXECUTIVE SUMMARY

This Supplement to WCAP-14572 Revision 1-NP-A provides clarifications of the methodology described
in WCAP-14572 Revision 1-NP-A. Specifically, this Supplement addresses:

. How failure probabilities are estimated for multiple pipe size segments,

. The expert panel decision process for categorizing a segment as low safety significant (LSS) that
is quantitatively high safety significant (HSS), and

. The requirements for examination based on the postulated failure modes and configuration of
each piping structural element.

The Supplement provides methods for estimating the failure probability for multiple pipe size segments
that result in the same number of examinations or a negligibly small difference in the number of
examinations that has an insignificant impact using either method. The Supplement also provides
additional guidance to an expert panel to categorize a segment as LSS that is quantitatively HSS.

Additionally, this Supplement updates Table 4.1-1 from WCAP-14572 Revision 1-NP-A to incorporate
acquired knowledge and to reflect the examination methods that are actually being conducted by the
industry since the issuance of the approved version of the WCAP. Table 4.1-1 in WCAP-14572
Revision 1-NP-A identifies the requirements for examinations based on the postulated failure modes and
the configuration of each piping structural element.
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1 INTRODUCTION

This Supplement to WCAP-14572 Revision 1-NP-A provides clarification for the methodology described
in WCAP-14572 Revision 1-NP-A. Specifically, the Supplement addresses:

. How failure probabilities are estimated for multiple pipe size segments,

. The expert panel decision process for categorizing a segment as LSS that is quantitatively HSS,
and

. The requirements for examination based on the postulated failure modes and configuration of

each piping structural element.

Section 2 provides methods for estimating the failure probability for multiple pipe size segments that
result in the same number of examinations or a negligibly small difference in the number of examinations
that has an insignificant impact using either method. Section 3 provides additional guidance to an expert
panel to categorize a segment as LSS that is quantitatively HSS. Section 4 presents the revised
requirements for examination based on the postulated failure modes and configuration of each piping
structural element to incorporate acquired knowledge and to reflect the examination methods that are
actually being conducted by the industry since the issuance of WCAP-14572 Revision 1-NP-A.
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2 CALCULATING FAILURE PROBABILITIES FOR MULTIPLE PIPE
SIZE SEGMENTS

2.1 BACKGROUND

Section 3.5 of WCAP-14572 Revision 1-NP-A and Supplement 1 to the WCAP discuss how to estimate
the structural reliability and risk assessment (SRRA) failure probabilities for segments. Based on the
information presented, there are two methods that can be used for calculating the SRRA failure
probability for a multiple pipe size segment.

The first method is:

. A failure probability is calculated for every pipe size in the segment since some of the input
parameters (e.g. nominal pipe size and thickness-to-outer diameter ratio) used by the SRRA code
vary based on the pipe dimensions. In some, but not all cases, other input parameters vary for
these "sub-segments" based upon the conditions for that particular sub-segment. The highest
failure probability associated with the segment is then used to represent the segment.

The second method is:

) All of the degradation mechanisms in the segment being evaluated are included on a single weld
(i.e., the limiting degradation mechanisms are combined or added and included on the limiting
weld in the segment). '

. If the results are not overly conservative the calculated failure probability is used.

) If the results are overly conservative, the segment is split and a failure probability is recalculated
for each of these new segments. If the results are not overly conservative, these calculated failure
probabilities are used. If the results are overly conservative, the segment is split until reasonable
results are obtained.

This Supplement presents generic discussions and plant-specific examples that confirm that both methods
are acceptable by demonstrating that there is essentially no difference in the number of examinations
between the two methods or that any difference in the number of examinations would result in an
insignificant impact. Therefore, the use of the first method as discussed above is acceptable.

Section 2.2 provides additional discussion on the comparison of the methods and a summary of the plant-
specific examples, and Section 2.3 provides additional guidance on estimating failure probabilities for
multiple pipe size segments. Details of the plant-specific examples are presented in Appendix A.

2.2  DISCUSSION

Section 2.2 and its associated subsections are provided for informational purposes only. The analyses
described in this Section do not represent additional requirements for conducting a risk-informed ISI
program.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006



This Section demonstrates that there is no net difference in the number of examinations between the two
methods or that any difference in the number of examinations results in an insignificant impact. To
support this conclusion, both a qualitative discussion and a quantitative plant-specific, full assessment
comparison are conducted.

Assessing the difference of the two methods involves evaluating the number of examinations identified by
each method. The examinations to be conducted in a risk-informed inservice inspection (ISI) program are
identified by one of the following means:

. Segments that are categorized by the expert panel as HSS are selected for inspection.

. The structural element selection process determines the number of examinations that are
conducted on HSS segments.

. Segments may be selected for inspection to meet the change-in-risk criteria.
. Segments may be selected for inspection for defense-in-depth.

Each of the above areas is discussed in the following paragraphs to demonstrate that there is no difference
in the number of examinations between the two methods or that any difference in the number of

examinations results in an insignificant impact.

2.2.1 Evaluating Potential Differences Based on Categorization of Segments by the Expert
Panel

The expert panel categorizes every segment as HSS or LSS. If the most limiting SRRA inputs from all
sizes are used on a single weld (the second method), the segment failure probability may be higher than if
a failure probability is calculated for every pipe size in the segment and the highest failure probability is
used to represent the segment (the first method). If the failure probability for a LSS multiple pipe size
segment is changed from the first method to the second method, there is a possibility that the failure
probability could increase and that the expert panel could change the categorization of the segment to
HSS. However, if the multiple pipe size segment is split into separate segments based on pipe size, the
new segments would also be categorized as LSS for the following reasons:

. The multiple pipe size segment that is based on the most limiting failure probability from any of
the pipe sizes in the segment is categorized LSS by the expert panel.

. The risk metrics for the new segments would be the same or lower than the multiple pipe size
segment since the most limiting failure probability from all the pipe sizes is used to represent the
multiple pipe size segment.

. Given the same or lower risk metrics and the same deterministic insights, the expert panel would
be expected to categorize the split segments as LSS.

Given the above, there is no difference in the number of examinations for LSS muitiple pipe size
segments based on the expert panel categorization of segments.
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For a HSS segment, there is no impact to the HSS segment, with respect to its categorization as HSS by
the expert panel. If the failure probability increases, the risk metrics for the segment would also increase.
However, the segment is already categorized as HSS. Therefore, there is no impact on the categorization
by the expert panel. Note, due to the relative ranking process that is used, a higher failure probability “
could potentially impact other segments by decreasing their importance. This is one of the reasons for
calculating a failure probability for each pipe size in a multiple pipe size segment.

Another way to minimize this impact is to split the HSS multiple pipe size segment into separate
segments based on size. There is a potential that the number of examinations could be impacted based on
the categorization of the segments and structural element selection process. Before this potential
difference can be examined further, a general understanding of the structural element selection process is
necessary. This potential difference based on splitting a HSS multiple pipe size segment into separate
segments based on pipe size is discussed in greater detail in the following sections.

2.2.2 Evaluating Potential Differences Based on the Structural Element Selection Process

In the structural element selection process as discussed in Section 3.7 of WCAP-14572 Revision 1-NP-A,
each segment is placed in a region based on its safety significance and its failure importance. Segments
that are HSS are placed in Region 1 or 2. HSS segments with a high failure importance are placed in
Region 1, and HSS segments with a low failure importance are placed in Region 2. Segments placed in
Region 1 are further divided into the portions that are affected by an active degradation mechanism,
Region 1A, and portions that are not affected by an active degradation mechanism, Region 1B.

All structural elements in Region 1A are selected for examination. How the failure probability for a
multiple pipe size segment is calculated has no impact on which structural elements are selected for
inspection in Region 1A. For the structural elements in Region 1B and 2, the Perdue Model statistical
analysis is used to determine the minimum number of examinations. Page 174 of WCAP-14572
Revision 1-NP-A discusses dividing a segment into lots, thus determining the number of structural
elements on a multiple pipe size segment where a failure probability is calculated for each pipe size is
already approved. Thus, for the structural element selection process itself, there is no difference in the
number of examinations.

223 Evalhating Potential Differences Based on Splitting a HSS Multiple Pipe Size
Segment

In the second method, if the failure probability for a HSS multiple pipe size segment failure probability is
overly conservative, the segment should be split into separate segments and the failure probabilities for
these new segments recalculated. Splitting a HSS multiple pipe size segment into separate segments
based on pipe size may increase the number of examinations. Per page 174 of WCAP-14572

Revision 1-NP-A, a minimum of one examination is conducted on each HSS segment. If a HSS multiple
pipe size segment is split into separate segments based on pipe size and more than one pipe size is
categorized as HSS, the minimum number of examinations may increase from one to the number of
segment pipe sizes that are categorized as HSS. In this situation, the potential impact does not involve
areas with an active degradation mechanism but instead potentially impacts areas where inspection
sampling is used to address unexpected degradation.
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Although there is a potential for a difference in the absolute number of examinations, any differences are
expected to result in an insignificant impact. There are several reasons why a multiple pipe size segment
would not need to be split or why there would be no difference in the number of examinations. The
following paragraphs explain on a qualitative basis the instances where there would be no difference in
the number of examinations.

The Only Difference in SRRA Inputs Are the Nominal Pipe Size or Thickness-to-Outside Diameter Ratio

Per Section 3.3 of WCAP-14572 Revision 1-NP-A, multiple pipe size segments are permitted. By
definition, a multiple pipe size segment will have either different nominal pipe sizes or thickness-to-
outside diameter ratios. Since the nominal pipe size and the thickness-to-outside diameter ratios are
inputs to the SRRA code and since multiple pipe size segments are acceptable, it can be concluded that
differences in the nominal pipe size and the thickness-to-outside diameter ratios are acceptable.
Therefore, if the only differences in the SRRA inputs for a HSS multiple pipe size segment are the
physical pipe dimensions (i.e., nominal pipe size and/or the thickness-to-outside diameter ratio) there is
no need to split the segment, and there is no difference in the number of examinations.

Segments Comprised of Socket Welded Piping

If a HSS segment is comprised of socket welded piping and does not have an externally generated
degradation, the entire segment is examined via a VT-2 examination. This applies to both single and
multiple pipe size segments. If a multiple pipe size segment is split based on pipe size, each of the new
segments would be examined via a VT-2 examination. Therefore, for HSS socket welded multiple pipe
size segments where there is no externally generated degradation; there is no difference in the number of
examinations.

Segments Comprised of Butt and Socket Welded Piping Where the Only Differences in SRRA Inputs are
Between the Butt and Socket Welded Portions

If a HSS segment contains both socket welded piping and butt welded piping and there is no externally
generated degradation mechanism on the socket welded piping, the socket welded piping is examined via
a VT-2 visual examination. The number of examinations on the butt welded piping would be based upon
any active degradation mechanisms and the Perdue Model statistical analysis as previously mentioned in
Section 2.2.2. The Perdue Model analysis would be based on the data from the butt welded portion of the
segment. If the only differences in the SRRA inputs are between the butt welded piping and the socket
welded piping and the segment is split between the socket welded portion and the butt welded portion, the
socket welded segment (or socket welded portion of the original segment) would be examined via a VT-2.
The number of examinations on the butt welded segment (or butt welded portion of the original segment)
would be based upon any active degradation mechanisms and the Perdue Model analysis. The Perdue
Model analysis for the butt welded segment would be based on data from the butt welded portion of the
piping, resulting in no change in the way the examinations are determined for the combined segment.
Therefore, for HSS multiple pipe size segments containing butt welded piping and socket welded piping
where there is no external degradation mechanism on the socket welded piping and the only difference in
the SRRA inputs are between the socket welded and the butt welded portions of the segment, there is no
difference in the number of examinations. Thus, there is no need to combine degradation mechanisms
between the butt and socket welded portions of piping because the same number of examinations are
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identified for the butt and socket welded portions of piping; independent of whether the degradation
mechanisms are combined or not.

No Difference in the Failure Probability Used to Represent the Segment

In some instances, calculating the failure probability for a multiple pipe size segment that is generated by
calculating a failure probability for each pipe size and using the highest failure probability to represent the
segment versus calculating the failure probability using the most limiting inputs from any pipe size will
result in approximately the same failure probability. In these instances, the results are not overly
conservative, and there is no need to split the HSS multiple pipe size segments. Therefore, for HSS
multiple pipe size segments where the failure probability from the combined limiting degradation
mechanisms from the various pipe sizes in a multiple pipe size segment are approximately the same as the
failure probabilities from the various pipe sizes, there is no difference in the number of examinations.

There are occasions where the SRRA inputs on one pipe size in a HSS multiple pipe size segment are
more conservative than the inputs for the other size(s). When the more conservative inputs are used on
the other size(s), the failure probabilities for the other sizes may increase; however, they may be
approximately the same as or less than the failure probability for the size where the more limiting inputs
were originally used. Since the failure probability representing the segment remains the same, there is no
difference in the number of examinations.

Only One Size Remains HSS When Splitting a HSS Multiple Pipe Size Segment

When a HSS multiple pipe size segment is split into separate segments based on pipe size, it is possible
that all of the new segments except one will be categorized as LSS by the expert panel due to lower
failure probabilities for all but one of the new segments. Regarding whether an active degradation
mechanism is present, there are three basic scenarios:

. No active degradation mechanism on the multiple pipe size segment.

. An active degradation mechanism on the split segment that is HSS and no active degradation
mechanism on the split segment that is LSS.

. An active degradation mechanism on both the HSS and LSS segments split by size.

In the following discussion of all three scenarios, only one of the segments split by size is HSS. If the
multiple pipe size segment has no active degradation mechanism, there is no difference in the minimum
number of examinations. If the multiple pipe size segment has an active degradation mechanism and only
the segment split by size that is HSS has an active degradation mechanism, there is no difference in the
minimum number of examinations. All structural elements affected by the active degradation mechanism
will be examined, and a minimum of one examination will be conducted from the statistical analysis. If
the multiple pipe size segment has an active degradation mechanism on both the HSS and LSS segments
split by size, there is a potential reduction in the number of examinations required by the risk-informed
ISI program. The new segment that is LSS and affected by an active degradation mechanism would be
considered for an owner defined program but would not be required to be examined per the risk-informed
ISI program. Thus, if only one pipe size remains HSS when splitting a HSS multiple pipe size segment
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there is no difference in the number of examinations or a reduction in the number of examinations, which
makes the first method more conservative in this circumstance.

Section 3.5 of WCAP-14572 Revision 1-NP-A requires the use of engineering experience in estimating
the failure probability of piping segments. There are instances where it may be more appropriate to divide
a multiple pipe size segment into separate segments in order that the categorization will be properly
determined e.g., for different consequences between the sizes. In those cases, the segments need to be
split. The potential to divide a muitiple pipe size segment is not considered just once, but several times by
the engineering team developing the SRRA failure probabilities, the engineers conducting the risk
evaluation, and the expert panel.

Increases in the Segment Failure Probability That Are Not Overly Conservative

If the failure probability in a multiple pipe size segment is determined by using SRRA inputs specific to
each pipe size, then, in some cases, using the most limiting SRRA inputs from all the pipe sizes will result
in an increase in the failure probability for the segment that is not overly conservative. Generally any
increase that is less than an order of magnitude is considered not to be overly conservative. A more
conservative criterion for evaluating if a failure probability is overly conservative is to add the failure
probabilities from the individual pipe sizes in the HSS multiple pipe size segment and compare that to the
failure probability based on the most limiting SRRA inputs from all the pipe sizes in the segment. If the
sum of the failure probabilities from the individual pipe sizes are approximately the same or higher than
the failure probability based on the most limiting SRRA inputs from all the pipe sizes, then the effect on
other segments is negligible or conservative. Thus, there is no need to split the segment and there is no
difference in the number of examinations.

The impact that one segment has on another segment’s risk metric of risk reduction worth (RRW) is
through the first segment’s impact on the overall piping core damage frequency (CDF) or large early
release frequency (LERF). The RRW measures how much the core damage frequency will decrease if the
unavailability of the component of interest is set to 0 (that is, the component is always available/perfectly
reliable). The equation used to calculate RRW is:
RRW = CDFy,. / CDF, -1
where:
CDFy.e = Base Core Damage Frequency
CDF, = Core Damage Frequency when the component failure probability is set to 0
CDFy = CDFpae - CDFsegment 2-2)

where:

CDFiegment = Core Damage Frequency of the segment
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Substituting equation (2-2) into equation (2-1) results in:
RRW = CDFypyse / (CDFpyse - CDFsegment) (2-3)

If a segment is overly conservative, the base core damage frequency will increase. This in turn will
decrease the RRW for the other segments. Segments with an RRW greater than 1.005 are considered
quantitatively HSS. Segments with RRWs between 1.001 and 1.004 are given additional consideration.
For example, the change in a segment’s RRW from 1.005 to 1.004 is used to identify the relative
sensitivity that one segment has on another segment’s RRW. A RRW of 1.005 is entered into equation
(2-3) to represent the RRW equation where the RRW is equal to 1.005.

1.005 = CDFyuse/ (CDFase - CDFsegment) (2-4)

A variable “x” is used to represent the change in the base core damage frequency that results in a decrease
in the RRW from 1.005 to 1.004. The appropriate values are entered into equation (2-3) to represent the
RRW equation for an RRW of 1.004

1.004 = XCDFpase / (XCDFpase - CDFsegment) (2-5)
Solving equation (2-5) for CDFsegment:
CDFsegment = (0.004 / 1.004) * xCDFy,s. (2-6)
Substituting equation (2-6) into equation 2-4 for CDFsegment and solving for x, results in:
x = (1.004 * 0.005) / (1.005 * 0.004) = 1.249

To get a decrease in a segment’s RRW from 1.005 to 1.004, the base CDF must increase by approximately
25 percent. To obtain decreases in a segment’s RRW from 1.005 to lower than 1.004, the base CDF must
increase significantly more. Based on the above, unless the segment is a very dominant segment, a small
increase in the failure probability is unlikely to affect the other segments. Thus, a small change in the
failure probability is not overly conservative and the segment does not need to be split into separate
segments. Therefore, there is no difference in the number of examinations for small increases in the
failure probability used to represent the segment.

Increases in the Segment Failure Probability That Are Potentially Overly Conservative

In some instances, using the most limiting SRRA inputs from all the pipe sizes in a segment will result in
an overly conservative failure probability. If none of the above instances apply to the segment and the
HSS multiple pipe size segment is split based on pipe size, there would be a difference in the absolute
number of examinations due to the requirement of a minimum of one examination per HSS segment.
However, this difference would be insignificant for the following reasons:

. All structural elements that are affected by an active degradation mechanism or that are modeled
as being highly susceptible to an active degradation mechanism are examined whether the
segment is split or not. Thus, there is no difference in the number of structural elements that are
affected by an active degradation mechanism or that are modeled as being highly susceptible to
an active degradation mechanism.
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. The potential difference in the number of examinations is associated with segments where there is
no expected degradation mechanism.

. For those elements where there is no expected degradation mechanism, the number of
examinations is determined by the Perdue Model analysis. A sufficient number of examinations
must be conducted to have a 95% confidence level that the current target leak rates will not be
exceeded. In accordance with WCAP-14572 Revision 1-NP-A page 174, a minimum of one
examination will be conducted even if the Perdue Model analysis shows a 100% confidence level
with no risk-informed ISI. This minimum requirement may result in a difference in the number of
examinations; however, it still meets the acceptance criteria in Section 3.7.2 of the WCAP.

J In the cases where one pipe size has a more limiting SRRA input than the other sizes, using the
more limiting SRRA input for the other sizes is most likely to result in no difference in the failure
probability used to represent the segment or an increase in the segment failure probability that is
not overly conservative.

. The most likely occurrence for increases in the segment failure probability that are potentially -
overly conservative is associated with situations where different sizes have different more
limiting SRRA inputs or degradation mechanisms. As discussed above, if these degradation
mechanisms are active or the segment is modeled as being highly susceptible to an active
degradation mechanism, there is no difference in the number of examinations. However, if a
HSS segment is modeled with multiple postulated degradation mechanisms, conduct one or more
examinations that address each postulated degradation mechanism.

Although there could be a difference in the absolute number of required examinations determined using
the first method versus the second method for calculating the SRRA failure probabilities of multiple pipe
size segments, the number of examinations must meet the acceptance criteria in Section 3.7.2 of the
WCAP. The WCAP-14572 Revision 1-NP-A methodology is based on the more global intent and
purpose of a risk-informed ISI program rather than the absolute number of examinations. The purpose of
risk-informed ISI programs is to properly address areas of degradation with moderate to high safety
consequences (areas of degradation with low safety consequence are evaluated as part of the risk-
informed ISI program for consideration in a licensee defined program). The first method properly
identifies those piping segments with active degradation and moderate to high safety consequences. The
calculation of failure probabilities for segments with multiple sizes does not impact the areas involving
active degradation mechanisms, but instead impacts areas where inspection sampling is used to address
unexpected degradation. ‘

This Supplement contains quantitative evaluations of the potential differences from five risk-informed ISI
programs. For each of the risk-informed ISI programs evaluated, the following process is used to identify
any potential differences in the number of examinations.

1. The HSS multiple pipe size segments are identified.

2. Each HSS multiple pipe size segment is evaluated against the criteria identified above to
determine if there are any potential differences in the number of examinations.
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Summaries of the results regarding the potential differences with respect to the HSS segments are
provided on the following pages. More details of the quantitative evaluations are provided in
Appendix A.

Unit A Risk-Informed ISI Program

The unit A risk-informed ISI program is a full scope program that has 45 HSS multiple pipe size
segments. A summary of the evaluation of the unit A HSS multiple pipe size segments is provided in
Table 2.2-1.

Table 2.2-1  Summary of Evaluation of Unit A HSS Multiple Pipe Size Segments

Number of HSS | Potential Difference
Multiple Pipe in Number of Basis
Size Segments Examinations
22 0 Only Differences in SRRA Inputs Are the Nominal Pipe Size or
Thickness-to-Outside Diameter Ratio
2 0 Segments Comprised of Socket Welded Piping
Segments Comprised of Butt and Socket Welded Piping Where the
10 0 Only Difference in SRRA Inputs is Between the Butt and Socket
Welded Portions
10 0 No Difference in the Failure Probability Used to Represent the
Segment
0 0 Only One Size Remains HSS When Splitting a HSS Multiple Pipe Size
Segment
I 0 Increases in the Segment Failure Probability That Are Not Overly
Conservative
0 0 Increases in the Segment Failure Probability That Are Potentially
Overly Conservative

Based on the evaluation of the unit A HSS multiple pipe size segments, there is no difference in the
number of examinations.
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Unit B Risk-Informed ISI Program

The unit B risk-informed ISI program is a Class 1 and Class 2 program that has 29 HSS multiple pipe size
segments. A summary of the evaluation of the unit B HSS multiple pipe size segments is provided in

Table 2.2-2.

Table2.2-2  Summary of Evaluation of Unit B HSS Multiple Pipe Size Segments

Number of HSS | Potential Difference
Multiple Pipe in Number of Basis
Size Segments Examinations
16 0 Only Differences in SRRA Inputs Are the Nominal Pipe Size or
Thickness-to-Outside Diameter Ratio
1 0 Segments Comprised of Socket Welded Piping
Segments Comprised of Butt and Socket Welded Piping Where the
0 0 Only Difference in SRRA Inputs is Between the Butt and Socket
Welded Portions
1 0 No Difference in the Failure Probability Used to Represent the
Segment
0 0 Only One Size Remains HSS When Splitting a HSS Multiple Pipe Size
Segment
1 0 Increases in the Segment Failure Probability That Are Not Overly
Conservative
0 0 Increases in the Segment Failure Probability That Are Potentially

Overly Conservative

The original evaluation of the unit B HSS multiple pipe size segments identified a potential difference of
one examination. Additional evaluation has identified that the increase in the failure probability for one
segment is not overly conservative. Thus, there is no difference in the number of examinations.
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Unit C Risk-Informed IS Program

The unit C risk-informed ISI program is a Class 1 and Class 2 program that has 32 HSS multiple pipe size
segments. A summary of the evaluation of the unit C HSS multiple pipe size segments is provided in

Table 2.2-3.

Table 2.2-3  Summary of Evaluation of Unit C HSS Multiple Pipe Size Segments

Number of HSS | Potential Difference
Multiple Pipe in Number of Basis
Size Segments Examinations
23 0 Only Differences in SRRA Inputs Are the Nominal Pipe Size or
Thickness-to-Outside Diameter Ratio
0 0 Segments Comprised of Socket Welded Piping
Segments Comprised of Butt and Socket Welded Piping Where the
5 0 Only Difference in SRRA Inputs is Between the Butt and Socket
Welded Portions
4 0 No Difference in the Failure Probability Used to Represent the
Segment
0 0 Only One Size Remains HSS When Splitting a HSS Multiple Pipe Size
Segment ‘
0 0 Increases in the Segment Failure Probability That Are Not Overly
Conservative
0 0 Increases in the Segment Failure Probability That Are Potentially

Overly Conservative

Based on the evaluation of the unit C HSS multiple pipe size segments, there is no difference in the
number of examinations.
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Unit D and Unit E Risk-Informed ISI Programs

The unit D and unit E risk-informed ISI programs are Class 1 and Class 2 programs. Similar to the other
risk-informed ISI programs that are evaluated for any potential difference in the number of examinations,
it is determined that there are no differences in the number of examinations. However, a unique situation
occurred on one segment at both unit D and unit E that had not occurred at the other units that are
evaluated. This situation is discussed in the following paragraphs.

The pressurizer surge lines at unit D and unit E are multiple pipe size segments consisting of two pipe
sizes. When the limiting SRRA inputs from all pipe sizes are used to calculate the failure probability, the
controlling failure probabilities for the segments are approximately the same. Thus, there is no difference
in the number of examinations.

The pressurizer surge lines are modeled with the potential for two postulated degradation mechanisms
that are not active and the surge lines are not considered highly susceptible to these degradation
mechanisms. Thus, the segments are placed in Region 2 of the structural element selection matrix. The
Perdue Model analysis of the surge line indicated that a minimum of one examination is required to
maintain a 95 percent confidence that the current target leak rates would not be exceeded. The expert
panel elected to assign two examinations to each of these segments to address each of the potential

degradation mechanisms. Had the segment been split by pipe size, it is reasonable to assume that each of l

the split segments would have been categorized as HSS. With a minimum of one examination per HSS
segment, it is reasonable to assume that two examinations would have been conducted on each of the
pressurizer surge lines. Since the SRRA failure probabilities calculated by both methods are
approximately the same, there is no need to split the segments, and there is no difference in the number of
examinations. However, additional guidance has been added to Section 2.3 of this Supplement to
WCAP-14572 Revision 1-NP-A to address this situation where a segment has more than one postulated
degradation mechanism that is neither active nor modeled as highly susceptible to an active degradation
mechanism. The guidance requires that one or more examinations be conducted that address each
postulated degradation mechanism on the HSS segment. In some cases, this may result in doing more
examinations than is required by the statistical analysis.

2.2.4 Evaluating Potential Differences Based on the Change-in-Risk Evaluation

For the change-in-risk evaluation, a comparison of the risk-informed ISI program and the current
American Society of Mechanical Engineers (ASME) Section XI ISI program is conducted using the risk
evaluation that is developed as part of the risk-informed ISI program. On a simplified basis, the failure
probabilities without ISI are used to represent segments that have no examination and the failure
probabilities with ISI are used to represent segments that have an examination. As discussed in

Section 4.4.2 of WCAP-14572 Revision 1-NP-A, the number of examinations (excluding the combination
with some augmented examinations) has no impact on the failure probability that is used to represent a
segment for either program.

As previously discussed, WCAP-14572 Revision 1-NP-A allows the use of multiple pipe size segments.
However, if a multiple pipe size segment is split, there is a potential effect on meeting the change-in-risk
criteria. The splitting of multiple pipe size segments is used in some of the previous discussions to
demonstrate that there is no difference in the number of examinations; therefore, the potential effects of
splitting a multiple pipe size segment on the change-in-risk evaluation are evaluated in the following
paragraphs.
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There are 11 basic scenarios for the change-in-risk evaluation that can occur if multiple pipe size
segments are split by pipe size. Additional scenarios are possible if a multiple pipe size segment has more
than two pipe sizes; however, these additional scenarios can be broken down into combinations of these
basic 11 scenarios. For each of these scenarios, the ability to meet the change-in-risk criteria is affected
by the failure probabilities used to represent the split segments which is dependent upon whether the split
segments would or would not be examined for each respective program. The failure probabilities with ISI
are generally lower than failure probabilities without ISI. Each basic scenario is evaluated in Table 2.2-4
by comparing the potential difference between the RI-ISI program and the ASME Section XI program for
the multiple pipe size segment against the combined potential difference between the two programs for
the split segments. Augmented examinations are not addressed in Table 2.2-4 since the augmented
examinations are conducted as part of both the risk-informed ISI and the ASME Section XI programs and
are treated the same for each program in the change-in-risk calculation.
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Table 2.2-4  Scenarios for Splitting Multiple Pipe Size Segments and Their Effects on the Change-in-Risk Evaluation
Ability to Meet
Change-in-Risk
Scenario | Multiple Pipe Size Segment Split Segment 1 Split Segment 2 Criteria After Split
# ASME ASME ASME
Safety Section XI Safety RI-ISI Section XI Safety RI-ISI Section XI
Significance Exams Significance Exam Exam Significance Exam Exam
1 LSS 2 LSS N Y LSS N Y Less'
2 LSS 1 LSS N Y LSS N N Neutral’
3 LSS 0 LSS N N LSS N N Neutral’
4 HSS 2 HSS Y Y HSS Y Y Neutral*
5 HSS 1 HSS Y Y HSS Y N Greater®
6 HSS 0 HSS Y N HSS Y N Greater®
7 HSS 2 HSS Y Y LSS N Y Less’
8 HSS 1 HSS Y Y LSS N N Neutral®
9 HSS 1 HSS Y N LSS N Y Greater’
10 HSS 0 HSS Y N HSS Y N Greater'
11 HSS 0 HSS Y N LSS N N Neutral"’
NOTES:

1. The difference in risk between the two programs for the multiple pipe size segment, split segment 1 and split segment 2 would be the same which is lower risk for the ASME
Section X1 program. However, the combined difference in risk between the two programs for the split segments would be greater than the difference in risk between the
programs for the multiple pipe size segment. Since the risk for the ASME Section XI program would be less than that for the risk-informed ISI program for this scenario, the
ability to meet the change-in-risk criteria would be reduced.

2. The difference in risk between the two programs for the multiple pipe size segment and split segment 1 would be the same. There would be no difference in risk between the
programs for split segment 2. The combined difference in risk between the two programs for the split segments would be the same as the difference in risk between the
programs for the multiple pipe size segment and the ability to meet the change-in-risk criteria would not be affected.

3. There would be no difference in risk between the two programs for the multiple pipe size segment, split segment I and split segment 2. The ability to meet the change-in-risk
criteria would not be affected.

4, There would be no difference in risk between the two programs for the multiple pipe size segment, split segment 1 and split segment 2. The ability to meet the change-in-risk
criteria would not be affected.
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Table 2.2-4  Scenarios for Splitting Multiple Pipe Size Segments and Their Effects on the Change-in-Risk Evaluation
(cont,)

NOTES: (cont.)

5.

10.

11,

There would be no difference in risk between the two programs for the multiple pipe size segment and split segment 1. The difference in risk between the two programs for
split segment 2 would be different. The risk associated with the risk-informed ISI program would be lower. The combined difference in risk between the two programs for
the split segments would be greater than the difference in risk between the programs for the multiple pipe size segment. Since the risk for the risk-informed ISI program is
less than the ASME Section XI program, the ability to meet the change-in-risk criteria is greater.

The difference in risk between the two programs for the multiple pipe size segment, split segment 1 and split segment 2 would be the same which is lower risk for the
risk-informed ISI program. However, the combined difference in risk between the two programs for the split segments would be greater than the difference in risk between
the programs for the multiple pipe size segment. Since the risk for the risk-informed ISI program would be less than that for the ASME Section X1 program for this scenario,
the ability to meet the change-in-risk criteria would be greater.

There would be no difference in risk between the two programs for the multiple pipe size segment and split segment 1. The difference in risk between the two programs for
split segment 2 would be different. The risk associated with the ASME Section X1 program would be lower. The combined difference in risk between the two programs for
the split segments would be greater than the difference in risk between the programs for the multiple pipe size segment. Since the risk for the ASME Section XI program is
less than the risk-informed ISI program, the ability to meet the change-in-risk criteria is reduced.

There would be no difference in risk between the two programs for the multiple pipe size segment, split segment 1 and split segment 2. The ability to meet the change-in-risk
criteria would not be affected.

There would be no difference in risk between the two programs for the multiple pipe size segment. The difference in risk between the two programs for split segment 1 would
be different. The risk associated with the risk-informed ISI program would be lower. The difference in risk between the two programs for split segment 2 would be different.
The risk associated with the ASME Section X1 program would be lower. Split segment 1 would be HSS, and split segment 2 would be LSS. Therefore the effects from split
segment 1 would dominate, The combined differences in risk between the two programs for the split segments would be greater than the difference between the two programs
for the multiple pipe size segment. Since split segment 1 would dominate the effect and the risk would be lower with the risk-informed ISI program for split segment 1, the
ability to meet the change-in-risk criteria would be greater.

The difference in risk between the two programs for the multiple pipe size segment, split segment 1 and split segment 2 would be the same which is lower risk for the
risk-informed ISI program. However, the combined difference in risk between the two programs for the split segments would be greater than the difference in risk between
the programs for the multiple pipe size segment. Since the risk for the risk-informed ISI program would be less than that for the ASME Section XI program for this scenario,
the ability to meet the change-in-risk criteria would be greater.

The difference in risk between the two programs for the multiple pipe size segment and split segment 1 would be the same. There would be no difference in risk between the
programs for split segment 2. The combined difference in risk between the two programs for the split segments would be the same as the difference in risk between the
programs for the multiple pipe size segment and the ability to meet the change-in-risk criteria would not be affected.
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The evaluations of these basic scenarios demonstrate that, in all but two cases, splitting a multiple pipe
size segment will either have a neutral effect on the change-in-risk evaluation or increase the ability of the
RI-ISI program to meet the change-in-risk criteria. For the two cases in which meeting the change-in-risk
criteria may be more difficult, the potential impact, if any, is expected to be minimal for the following
reasons:

. Based on the experience to date, multiple pipe size segments typically do not contain an ASME
Section XI examination on more than one size.

. These multiple pipe size segments are LSS. Segments that are defined as LSS have a lower
piping CDF and LERF and are unlikely to have a significant impact on the change-in-risk
calculations and in meeting the criteria.

o There is inherent conservatism built into the change-in-risk calculation. It is conservatively
assumed that the ASME Section XI examinations address the risk associated with the segment,
although in reality they may not. In a multiple pipe size segment with an ASME Section XI
examination, it is possible that the ASME Section XI examination is not on the pipe size with the
highest failure probability. Furthermore, it is possible that on a single size segment, the ASME
Section XI examination may not occur at the element with the controlling postulated degradation
mechanism. In these cases, it is possible that the ASME Section XI examination does not address
the majority of the risk associated with the segment. Thus, crediting the ASME Section XI
examinations for addressing the risk in a segment results in a conservative evaluation relative to
meeting the change-in-risk acceptance criteria.

To support the above qualitative arguments, the change-in-risk is reevaluated for five units. For one unit,
there are no LSS multiple pipe size segments with an ASME Section XI examination on more than one
pipe size. Note that for some of these evaluations, it is conservatively assumed that any LSS multiple
pipe size segment containing an ASME Section XI examination contains an ASME Section XI
examination on every pipe size in the segment. For all five units, the change-in-risk criteria are met
without adding additional inspections when the LSS multiple pipe size segments that contain an ASME
Section XI examination on more than one size are split into separate segments based on pipe size.

2.2.5 Evaluating Potential Difference Based on Defense-in-Depth

As part of the process, the risk-informed ISI program is evaluated to ensure that the defense-in-depth
philosophy is maintained. Regulatory Guide 1.178 identifies that an important element of
defense-in-depth for risk-informed ISI is maintaining the reliability of independent barriers to fission
product release. The consideration of examining a segment for defense-in-depth reasons is not affected
by how the failure probability for a multiple pipe size segment is estimated. Thus, there is no difference
in the number of examinations based on maintaining defense-in-depth.

2.2.6 Conclusions
This Supplement presents generic discussions and plant-specific quantitative examples for estimating a

multiple pipe size segment failure probability. The discussion of plant-specific examples demonstrates
that the two methods for calculating SRRA failure probabilities for multiple pipe size segments result in
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either no difference in the number of examinations or an insignificant impact on the number of
examinations for the following reasons:

. Any difference in the number of examinations would not impact the areas involving active
degradation mechanisms, but would impact areas where inspection sampling is used to address
potential degradation mechanisms.

. Although the input parameters for different cases of the same segment may vary, the parameters
that are chosen for each case are the most limiting for that section (or size) of the segment. The
failure probability estimates associated with each pipe size for each segment are based on the
realistic, limiting inputs associated with that section of piping.

) The WCAP-14572 Revision 1-NP-A methodology uses a relative ranking process in the risk
evaluation. The use of overly conservative data could result in other segments being
quantitatively LSS, when they could have been quantitatively HSS. Generating the failure
probability for each sub-segment ensures that overly conservative SRRA failure probabilities are
not calculated. Choosing the highest sub-segment failure probability for the segment ensures that
the risk associated with any portion or sub-segment within the segment is reasonable.
Additionally, no portion or sub-segment within the segment would be quantitatively LSS, when it
could have been quantitatively HSS.

. The WCAP-14572 Revision 1-NP-A methodology requires the use of engineering experience in
estimating the failure probability of segments. There may be instances where it may be more
appropriate to divide a multiple pipe size segment into separate segments so that the risk
categorization can be properly determined. Therefore, in these instances, the segments will have
to be split. The potential to divide a multiple pipe size segment is not considered just once, but
several times; by the engineering team performing the segment definition, by the engineering
team estimating the SRRA failure probabilities, by the engineering team conducting the risk
evaluation, and by the expert panel associated with the risk-informed ISI.

. Additional guidance on selecting examination locations in segments with multiple degradation
mechanisms is provided in Section 2.3 of this Supplement.

Based on the quantitative evaluation of risk-informed ISI programs from five units, there is no difference
in the number of examinations between the two methods. The intent of a risk-informed ISI program is
not to identify a specific number of examinations to be included in the program, but rather for the
program to address the areas of highest risk. Both methods described in this Supplement for estimating a
failure probability of a multiple pipe size segment address this risk and meet the acceptance criteria in
WCAP-14572, Revision 1-NP-A Sections 3.7.2 and 4.4.2.

2.3  ADDITIONAL SPECIFIC GUIDANCE ON CALCULATING FAILURE
PROBABILITIES FOR MULTIPLE PIPE SIZE SEGMENTS

Based on the discussion provided in Section 2.2, there are two general methods by which the segment
failure probability can be estimated for multiple pipe size segments. Both methods will provide valid
results for use in the Pressurized Water Reactor Owners Group (PWROG) risk-informed ISI
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methodology. Both methods also involve some additional considerations that must be taken into account
when estimating the failure probability of a multiple pipe size segment.

The first method estimates a failure probability for every pipe size in the segment. In estimating the
failure probability for a given pipe size, all the degradation mechanisms for that pipe size are combined
onto a single weld (i.e., the most limiting SRRA inputs applicable to that pipe size in the segment should
be applied to the SRRA run for that pipe size). Some SRRA input parameters such as nominal pipe size
and thickness-to-outer diameter ratio will vary between pipe sizes and in some, but not all cases, other
input parameters may vary based upon the conditions for that particular pipe size in the segment. The
highest failure probability from the various pipe sizes in the segment is then used to represent the segment
failure probability.

The second method places all of the degradation mechanisms for any size in the segment onto a single
weld. When calculating the SRRA failure probability, the most limiting SRRA inputs from all the pipe
sizes are entered into the SRRA run or runs for that particular segment. The results should be carefully
reviewed to ensure that the failure probabilities for multiple pipe size segments are not overly
conservative.

. If the results are not overly conservative, the calculated failure probability is used.

. If the results are overly conservative, either the first method is used to estimate the failure
probability or the segment is split and a failure probability is estimated for each of these new
segments. The process of estimating a failure probability and evaluating the results is repeated
until reasonable results are obtained.

If a multiple pipe size segment has two or more degradation mechanisms that occur on different pipe sizes
of the segment, combining the degradation mechanisms into a single failure probability can lead to an
unrealistic and overly conservative result. One way to determine this is to conduct sensitivity runs where
only the degradation mechanism(s) (i.e., SRRA inputs parameters) applicable to a given pipe size are used
for that pipe size. If the results for the combined degradation mechanisms at one location are more than
an order of magnitude higher that either of the uncombined results, consideration should be given to
splitting the segment or using the first method to estimate the failure probability.

Note that regardless of which method is used to determine the failure probability, if a multiple pipe size
segment is categorized as HSS, all locations in the segment identified by the engineering subpanel as
being affected by or highly susceptible to an active degradation mechanism must be examined. Ifa
segment contains two or more active degradation mechanisms, the structural elements subjected to any
one of the active degradation mechanisms must be examined.

There is no need to combine degradation mechanisms between the butt and socket welded portions of
piping because the same number of examinations are identified for the butt and socket welded portions of
piping; independent of whether the degradation mechanisms are combined or not.

In some cases, a segment, including a multiple pipe size segment, may not be analyzed as being highly
susceptible to an active degradation mechanism, but the engineering subpanel may still postulate some
potential for an active degradation mechanism. Since the segment does not have an active degradation
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mechanism, the Perdue Model can be used to determine the number of examination locations. In this
situation, the examination location or locations should be based on where the postulated degradation
mechanism might occur. If more than one degradation mechanism is postulated on a HSS segment,
conduct one or more examinations that would address each of the postulated degradation mechanisms.
Note that in some cases, this may result in more examinations relative to what is required by the Perdue
Model statistical analysis.
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3 EXPERT PANEL CATEGORIZATION OF SEGMENTS AS LOW
SAFETY SIGNIFICANT THAT ARE QUANTITATIVELY HIGH
SAFETY SIGNIFICANT

3.1 BACKGROUND

This section presents an example of when an expert panel may decide to categorize a segment as LSS that
is determined by quantitative methods to be HSS. This example is used to clarify what is considered to be
sufficient justification for an expert panel to make such a decision. Both quantitative and deterministic
insights are used by the expert panel in determining the safety significance of each segment. In general, if
either the quantitative or deterministic insights merit the segment being categorized as HSS, the expert
panel should categorize the segment as HSS. The risk metrics of RRW for the CDF and LERF without
and with operator action cases are the primary quantitative measures for identifying HSS segments. The
operator actions in these cases refer only to those actions to isolate or mitigate piping failures. A segment
is considered to be quantitatively HSS if any of the RRWs calculated for the four cases are greater than
1.005.

Expert panels may categorize segments that have been determined by quantitative methods to be HSS as
LSS in accordance with Section 3.6.3 of WCAP-14572. However, the expert panel should not categorize
segments as low safety significant that have been determined by quantitative methods to be high safety
significant without sufficient justification that is documented as part of the risk-informed ISI program.
This supplement provides additional guidance on what is considered to be sufficient justification and the
documentation for categorization of segments as LSS that are quantitatively HSS.

3.2  DISCUSSION

There are scenarios where some of the RRWs for a segment may be greater than 1.005 while the other
RRWs for the segment are lower (i.e., less than 1.005 or even less than 1.001). In some of these
instances, the expert panel may conclude that RRWs greater than 1.005 are overly conservative or
represent an unrealistic scenario. Where possible, the conservative modeling should be revised and more
realistic results should be obtained. Due to probabilistic risk assessment (PRA) model limitations, not all
instances can be recalculated with more realistic results. Therefore, with sufficient justification, the
expert panel can categorize these segments as LSS. The justification must be adequately documented in a
manner such that an independent expert panel would come to the same conclusion.

An example of when the expert panel may consider categorizing a segment as LSS that is quantitatively
HSS is associated with the consideration of operator actions. The expert panel may conclude that it is
unrealistic that the operators would not take some corrective action to isolate or mitigate the piping
failure. For these cases, the expert panel can base the safety significance on the with operator action
results. However, in doing so, the expert panel is assuming that the operators will always take the
appropriate action to isolate or mitigate the piping failure. The expert panel must consider what actions
the operators would take, the indications that would be available to alert the operator to take the
appropriate action, and the time available for diagnosis and for the operators to take the actions. The
equipment associated with taking the action must be available.
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3.3  ADDITIONAL SPECIFIC GUIDANCE ON EXPERT PANEL
CATEGORIZATION

The expert panel evaluates the risk-informed results and makes a final decision by identifying the safety
significance of each piping segment. As discussed in WCAP-14572 Revision 1-NP-A Section 3.6.3,
segments that have been determined by quantitative methods to be HSS (i.e., segments with any RRW
> 1.005) typically should be categorized as HSS by the expert panel. The primary focus of the expert
panel is to add segments to the higher classification. As part of the process, the expert panel may
feedback comments to the appropriate engineering personnel which may result in an adjustment of the
numerical results. Adjusted numerical results should be reviewed by the expert panel.

The segments that have been determined by quantitative methods to be HSS should not be classified
lower by the expert panel without sufficient justification that is documented as part of the risk-informed
ISI program. In these instances, the justification must be documented in a manner such that an
independent expert panel would come to the same conclusion. An example of when an expert panel may
consider categorizing a segment as LSS that is quantitatively HSS is associated with operator actions
where the expert panel concludes that the without operator action results represent an overly conservative
or unrealistic scenario. In this situation, the CDF and/or LERF RRWs without operator action are greater
than 1.005 while the CDF and LERF RRWs with operator action are less than 1.005 or even less than
1.001.

By categorizing these segments as LSS, the expert panel is basing the safety significance of the segment
primarily on the with operator action results, which means that the expert panel is assuming that the
operators will always take the appropriate mitigating actions. In doing so, the expert panel must consider
the following items:

o The operator actions are proceduralized.
. Indications are available to alert the operators to take the appropriate action.
. There is time available for the operator to diagnose and take the action that results in a success

path (i.e., isolating or mitigating the piping failure) prior to the action becoming ineffective to
mitigate the piping failure consequences. The equipment associated with taking the action must
be available.

To ensure that the justification would reasonably lead an independent expert panel to the same
conclusions, the key elements of the justification are documented. This key documentation should
include:

. Identification of the procedure that the operators are using.

. Identification of the instrumentation that would alert the operators to take the appropriate actions.
. The estimated time that the operators have to respond to the event.

. If the operator action is modeled in the plant PRA, the results of the importance analysis for a

~ pipe segment after applying human error probabilities (HEPs) developed for operator actions in
the internal events PRA for actions that can be used as surrogates for the RI-ISI operator action.
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The PWROG risk-informed ISI methodology evaluates four cases for quantitative results - CDF without
operator action, CDF with operator action, LERF without operator action and LERF with operator action.
In these cases, operator action refers only to those actions taken to isolate or mitigate the consequences of
the piping failure. It does not include those actions that are modeled as part of the PRA in response to one
of the modeled initiating events. The case without operator action assumes that the operators take no
action to isolate or mitigate the piping failure, while the case with operator action assumes that the
operators always carry out the correct actions to isolate or mitigate the piping failure. One reason for
looking at the extremes of assuming no operator action versus the operator always taking the correct
action is to bound the possible impact of operator actions. In some instances, the operator action to
isolate or mitigate a piping failure may be included in the plant PRA model that already has a human
factors analysis conducted on the operator action. In these instances, the surrogate PRA runs could be
made using the human error probabilities in the PRA model for the operator action, instead of assuming
that the operator takes no action or always takes the correct action to isolate or mitigate the piping failure.
The more realistic piping CDF, LERF and other risk metrics that are obtained can be used as additional
justification for the segment being categorized to the lower classification. If human error probabilities are
used, document that the risk metrics both without and with operator action for the segment are based on
results that include the human error probabilities modeled in the plant PRA model for the operator actions
to isolate or mitigate the piping failure.

In all other instances where the expert panel has determined that overly conservative results are obtained,
the inputs or assumptions that result in the overly conservative results should be reexamined. If possible,
more realistic inputs or assumptions should be developed and the appropriate risk metrics recalculated to -
determine the segment’s quantitative safety significance. If the more realistic results are still HSS, the
segment should be categorized as HSS by the expert panel. If the more realistic results are not
quantitatively HSS, the expert panel can determine the segment’s safety significance in accordance with
the normal process. In general, if more realistic results cannot be developed, the segment should be
categorized HSS by the expert panel.

This supplement provides additional guidance on an example of when an expert panel may categorize a
segment as LSS that is quantitatively HSS. Other scenarios may exist where there may be sufficient
justification for an expert panel to categorize a segment as LSS that is quantitatively HSS. Even after
considering the above guidance, the expert panel may decide it is appropriate to categorize a segment as
LSS that is quantitatively HSS. In these instances, the expert panel should not categorize the segment as
LSS without sufficient justification that is documented as part of the process in a manner that would lead
an independent expert panel to the same conclusion.
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4 EXAMINATION REQUIREMENTS BY DEGRADATION
MECHANISM FOR ELEMENTS SELECTED FOR INSPECTION
FOR THE RISK-INFORMED ISI PROGRAM

41 BACKGROUND

Table 4.1-1 in WCAP-14572 Revision 1-NP-A identifies the requirements for the examination of the HSS
piping structural elements selected for inspection. The purpose of this section is to revise Table 4.1-1 to
incorporate acquired knowledge and to reflect the examination methods that are actually being conducted
by the industry since the issuance of the approved version of the WCAP. Once this supplement is
approved, Table 4.1-1 in this Supplement replaces Table 4.1-1 in WCAP-14572 Revision 1-NP-A.

4.2  DISCUSSION

Table 4.1-1 in this supplement replaces the Table 4.1-1 in WCAP-14572 Revision 1-NP-A. There are
several changes for Table 4.1-1 that have occurred since it first appeared in WCAP-14572 Rev. 1-NP-A.
Experience in the implementation and use of risk-informed ISI has been incorporated in the table
contained in this supplement. The changes in the table are consistent with those currently being proposed
in a Nonmandatory Appendix to ASME Section XI that contains this table. A summary of the changes to
Table 4.1-1 is discussed below.

In the column “Examination Requirement/Fig No.,” the references to figures in section IWC of the Code
have been removed for both item number R1.11 and R1.12. This change maintains a consistent
requirement for all risk-informed inspections regardless of pipe class.

The change to the table for item number R1.12 removes the figure references to branch nozzles and to
piping 4" nominal pipe size (NPS) or larger. This change reflects the experience of observing high cycle
fatigue damage in small bore piping (both socket and butt welded).

Item number R1.13 eliminates the specific term “wastage” in the Parts Examined column and simplifies
the examination method to read Volumetric with reference to Note 7 which is itself a modified Note 9
from the original version. This item used to address internal and external wastage by recommending a
volumetric examination for internal wastage and a surface examination for external wastage.

The next change in the table concerns the cracking associated with primary water stress corrosion
cracking (PWSCC) observed in recent years. This mechanism is now examined with requirements
similar to thermal fatigue. The examination method has changed from a visual to a volumetric
examination (socket welds and their associated branch connection welds require only a VT-2
examination). Because the examination is volumetric, the acceptance standard listed in the table also
changes from IWB-3142 to IWB-3514 to be consistent with the examination method. The revised table
removes a footnote associated with the “Parts Examined” column. The removed note stated “Applies to
mill annealed Alloy 600 nozzle welds and heat affected zone (HAZ) without stress relief”.

In item number R1.17, the “or Pitting” has been added in the new table to emphasize that
microbiologically influenced corrosion (MIC) may also include pitting. The pitting locations may
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become sites for crack initiation. The Examination Requirement column for this item added Figure
numbers IWB-2500-8(a) and -8(b) to include examinations for small bore piping applications.

Two new item numbers are added to the table in this revision. The first is “Elements Subject to External
Chloride Stress Corrosion Cracking (ECSCC)”. This degradation mechanism has been identified as one
of the few that can cause crack initiation on the outside surface of piping. The associated figure numbers
that define the examination requirements include the piping welds and the piping branch connection
welds common to the other item numbers in the table. Since this is a mechanism that can affect large and
small bore lines equally, the surface examination is required for both small and large bore lines.

The second new entry in the table addresses the situation where there are elements that are not subject to a
degradation mechanism. This case is looked at the same way that a thermal fatigue case is addressed.
These examinations will account for uncertainty and unknown conditions in the segment. The
expectation is that no flaws will be found as a result of these examinations, but if something is happening
in the segment that is causing a potential issue, then this type of examination will help to identify it.

4.3  ADDITIONAL SPECIFIC GUIDANCE ON EXAMINATION REQUIREMENTS

The HSS piping structural elements selected for inspection should be examined in accordance with the
requirements of Table 4.1-1 for the areas and/or volumes of concern. Table 4.1-1 in this supplement
replaces Table 4.1-1 in WCAP-14572 Revision 1-NP-A.
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Table 4.1-1  Examination Category R-A, Risk-Informed Piping Examinations
Extent and Frequency {Note (3)]
Examination
Requirement/
Item Fig. No. Examination Acceptance 1™ Successive | Defer to End
No. Parts Examined [Note (2)} Method Standard Interval Intervals of Interval
R1.10 High Safety Significant
Piping Structural Elements
RI1.11 Elements Subject to Thermal | IWB-2500-8(c) Volumetric IWB-3514 Element Same as Ist | Not Permissible
Fatigue [Note (1)] [Notes (8), (9)] [Notes (2), (4)]
IWB-2500-9, 10, 11
R1.12 Elements Subject to High IWB-2500-8(a) and (b) Visual, VT-2 IWB-3142 | Each Refueling | Same as Ist | Not Permissible
Cycle Mechanical Fatigue [Notes (8), (9)]
RL.13 Elements Subject to Erosion | [Note (6)] Volumetric IWB-3514 Element Same as 1st | Not Permissible
Cavitation [Note (7)] [Note (6)] [Note (2)]
R1.14 Elements Subject to Crevice | [Note (5)] Volumetric IWB-3514 Element Same as 1st | Not Permissible
Corrosion Cracking [Notes (8), (9)] [Note (2)]
R1.1S Elements Subject to Primary | IWB-2500-8(c) Volumetric IWB-3514 Element Same as Ist | Not Permissible
Water Stress Corrosion [Note (1)] [Notes (8), (9)] [Note (2), (4)]
Cracking (PWSCC) IWB-2500-9, 10, 11
R1.16 Elements Subject to IWB-2500-8(c) Volumetric IWB-3514 Element Same as 1st | Not Permissible
Intergranular or [Note (1)} [Notes (7), (8), [Note (2), (4)]
Transgranular Stress IWB-2500-9, 10, 11 )]
Corrosion Cracking
(IGSCC or TGSCC)
R1.17 Elements Subject to localized | IWB-2500-8(a), Visual, VT-3 [Note (6)] Element Same as 1st | Not Permissible
Microbiologically Influenced | IWB-2500-8(b), Internal Surfaces [Note (2)]
Corrosion (MIC) or Pitting IWB-2500-8(c), or Volumetric
IWB-2500-9, 10, 11 [Note (6) or (7)]
RI.18 Elements Subject to Flow [Note (7)] [Note (7)] [Note (7)] [Note (7)] [Note (7)] [Note (7)]
Accelerated Corrosion (FAC)
R1.19 Elements Subject to External | IWB-2500-8(a), Surface IWB-3514 Element Same as 1st | Not Permissible
Chloride Stress Corrosion ITWB-2500-8(b), [Note (2)]
Cracking (ECSCC) TWB-2500-8(c),
IWB-2500-9, 10, 11
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Table 4.1-1  Examination Category R-A, Risk-Informed Piping Examinations
(cont.)
Extent and Frequency [Note (3)]
Examination
Requirement/
Item Fig. No. Examination | Acceptance 1* Successive | Defer to End
No. Parts Examined [Note (2)] Method Standard Interval Intervals of Interval
_ ITWB-2500-8(c)
Elements not Subject to a [Note (1)] Volumetric Element
R1.20 Degradation Mechanism IWB-2500-9, 10, 11 [Notes (8), (9] IWB-3514 | [Notes (2),(4)] | Same as Ist | Not Permissible
NOTES:

1. The length of the examination volume shown in Figure IWB-2500-8(c) shall be increased by enough distance [approximately % in. (13mm)] to include each side of the
base metal thickness transition or counterbore,

2. Includes examination locations and Class 1 weld examination requirement figures that typically apply to Class 1, 2, 3, or Non-Class welds identified in
accordance with the risk-informed selection process described in WCAP-14572, Revision 1-NP-A.

3. Includes 100% of the examination location. When the required examination volume or area cannot be examined, due to interference by another
component or part geometry, limited examinations shall be evaluated for acceptability. Acceptance of limited examinations or volumes shall not
invalidate the results of the risk-informed evaluation. Areas with acceptable limited examinations, and their bases, shall be documented.

4, The examination shall include any longitudinal welds at the location selected for examination in [Note 2]. The longitudinal weld examination
requirements shall be met for both transverse and parallel flaws within the examination volume defined in [Note 2] for the intersecting circumferential
welds.

5. The examination volume shall include the volume surrounding the weld, weld HAZ, and base metal, as applicable, in the crevice region. Examination
should focus on detection of cracks initiating and propagating from the inner surface.

6. The examination volume shall include base metal, welds, and weld HAZ in the affected regions of carbon and low alloy steel, and the welds and weld
HAZ of austenitic steel. Examinations shall verify the minimum wall thickness required. Acceptance criteria for localized thinning are in course of
preparation. The examination method and examination region shall be sufficient to characterize the extent of the element degradation.

7. Inaccordance with the Owner’s existing programs such as IGSCC, MIC, or FAC programs as applicable.
Socket welds of any size and branch pipe connection welds NPS 2 (DN 50) and smaller, require only VT-2 visual examination,

9. VT-2 visual examinations shall be conducted during a system pressure test or a pressure test specific to that element or segment, in accordance with
IWA-5000, IWB-5000, IWC-5000, or IWD-5000, as applicable, and shall be performed during each refueling outage or at a frequency consistent with
the time (e.g., 18 to 24 months) between refueling outages.
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5 SUMMARY AND CONCLUSIONS

This Supplement to WCAP-14572 Revision 1-NP-A provides clarifications of the methodology described
in WCAP-14572 Revision 1-NP-A. Specifically, the Supplement addresses:

How failure probabilities are estimated for multiple pipe size segments,

. The expert panel decision process for categorizing a segment as LSS that is quantitatively HSS,
and
. The requirements for examination based on the postulated failure modes and configuration of

each piping structural element.

The Supplement provides methods for estimating the failure probability for multiple pipe size segments
that result in the same number of examinations or a negligibly small difference in the number of
examinations that has an insignificant impact using either method. The Supplement also provides
additional guidance to an expert panel to categorize a segment as LSS that is quantitatively HSS.

Additionally, this Supplement updates Table 4.1-1 from WCAP-14572 Revision 1-NP-A to incorporate
acquired knowledge and to reflect the examination methods that are actually being conducted by the
industry since the issuance of the approved version of the WCAP.
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APPENDIX A
PLANT-SPECIFIC EXAMPLES FOR CALCULATION OF FAILURE
PROBABILITIES FOR MULTIPLE PIPE SIZE SEGMENTS

Appendix A is provided for informational purposes only. The analyses described in this Appendix do not
represent additional requirements for conducting a risk-informed ISI program.

As discussed in Section 2, there is a potential for a difference in the absolute number of examinations
between the two methods for calculating SRRA failure probabilities for multiple pipe size segments. The
two methods are (1) calculating a failure probability for each pipe size by using the most limiting SRRA
inputs from that pipe size and then using the highest failure probability to represent the multiple pipe size
segment and (2) calculating a failure probability using the most limiting SRRA inputs from all the sizes in
a multiple pipe size segment. To demonstrate that there is no difference in the number of examinations or
that any difference in the number of examinations would be insignificant, several risk-informed ISI
programs are evaluated for potential differences. The evaluation of the licensee’s risk-informed ISI
programs focused on the two areas where a potential difference using the two different methods might
occur:

. If the segment is categorized as HSS, there may be more examinations if the segment is split
since a minimum of one examination is conducted for each HSS segment.

. If the segment is categorized as LSS and each pipe size contained an ASME Section XI
examination, the change-in-risk criteria in WCAP-14572 Revision 1-NP-A may not be met. If
this situation occurred, additional change-in-risk examinations may be needed to meet the
change-in-risk criteria.

Below is a summary of the process that is used to evaluate a licensee’s risk-informed ISI program to
identify if there would be any potential difference in the number of examinations.

. All multiple pipe size segments are identified.
o The categorization as HSS or LSS of each multiple pipe size segment is identified.
. All the SRRA runs for the HSS multiple pipe size segments are reviewed to determine their

applicability. SRRA runs for input to the Perdue Model and use in sensitivity runs are excluded
from further review, since these SRRA runs intentionally include variations in the SRRA inputs
that have no effect on the categorization of segments as HSS or LSS or any effect on the change-
in-risk evaluation.

. Each applicable SRRA run for a HSS multiple pipe size segment is reviewed and the SRRA
inputs compared to determine what, if any, differences exist.

) A “process of elimination” is applied based on the following questions to eliminate a HSS
multiple pipe size segment from further review by identifying a condition for the segment that
would result in no difference in the number of examinations.
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- Are the only differences in the SRRA inputs associated with the physical pipe dimensions

(i.e., the nominal pipe size and / or the thickness-to-outside diameter ratio)?

- Is the segment comprised of only socket welded piping?

- Is the segment comprised of butt and socket welded piping, and the only difference in the
SRRA inputs is between the butt and socket welded portions of the multiple pipe size
segment?

- If the HSS multiple pipe size segment is split into multiple segments and the failure

probabilities from each pipe size are used to represent their respective pipe size segments,
is only one of the segments split by pipe size categorized as HSS?

If the answer to any of the above is “yes,” the segment can be eliminated from further consideration. For
each HSS multiple pipe size segment that is not eliminated based on the above questions, new SRRA
failure probabilities are calculated using the most limiting SRRA inputs from all of the pipe sizes in the
segment. The process of elimination is then continued based on the following questions.

- Would the SRRA failure probability used to represent the multiple pipe size segment be the
same when comparing the new SRRA failure probabilities against the original failure

probabilities used to represent the segment?

- If there is an increase in the failure probability that would be used to represent the multiple

pipe size segment, is the new failure probability used to represent the segment not overly
conservative? If the sum of the failure probabilities that would be used for the individual
pipe sizes is approximately the same as the failure probability for the segment using the
most limiting SRRA inputs from all of the pipe sizes in the segment, the failure probability
is considered to be not overly conservative.

If the answer to either of the above is “yes,” the segment can be eliminated from further consideration.

If a HSS multiple pipe size segment is not “eliminated” from further evaluation (i.e., shown to
have no difference in the number of examinations) based on the above questions, the segment is
assumed to be split and the number of examinations on the segments split by size is estimated to
identify the potential difference in the number of examinations.

All LSS multiple pipe size segments that contain an ASME Section XI examination on more than
one pipe size are identified.

If none of the LSS multiple pipe size segments contain more than one ASME Section XI
examination, then there would be no change to the change-in-risk evaluation. The change-in-risk
criteria would still be met, and there would be no difference in the number of examinations based
on the LSS piping.

If more than one size on a LSS multiple pipe size segment contains an ASME Section XI
examination, the LSS multiple pipe size segment is assumed to be split based on the number of
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pipe sizes which contain an ASME Section XI examination. Splitting LSS multiple pipe size
segments is conservatively performed by multiplying the segment CDF and LERF by the number
of pipe sizes that contain an ASME Section XI examination.

. The change-in-risk results are then reevaluated against the change-in-risk criteria. If the change-
in-risk criteria are met, there is no difference in the number of examinations based on the LSS
multiple pipe size segments.

. If the change-in-risk criteria are not met, some of the conservatisms are removed. LSS multiple
pipe size segments that contain an ASME Section XI examination on more than one pipe size,
where the only differences in the SRRA inputs are due to the physical pipe dimensions, are not
split into separate segments. Additionally, for those segments that are split, more accurate piping
CDF and LERF values are calculated for each pipe size by using the failure probability for each
pipe size, rather than using the values from the most limiting pipe size to represent all pipe sizes
in the segment.

. The change-in-risk results are then reevaluated against the change-in-risk criteria. If the change-
in-risk criteria are met, there is no difference in the number of examinations based on the LSS
multiple pipe size segments.

. If the change-in-risk criteria are not met, additional examinations are identified until the change-
in-risk criteria are met. Any additional examinations would represent a difference in the number
of examinations.

Five risk-informed ISI programs are evaluated to demonstrate that using either method to calculate the
failure probability for multiple pipe size segments results in no difference in the number of examinations
or a negligibly small difference in the number of examinations that has an insignificant impact. These
units represent one full scope and four Class 1 and Class 2 applications. The following sections in this
Appendix provide more details on the evaluations performed on these risk-informed ISI programs.

Of these five units evaluated, there is no difference in the number of examinations based on the two
methods.
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Unit A risk-informed ISI program is a full scope program. Unit A has 263 multiple pipe size segments.
Forty five of these multiple pipe size segments are HSS and the remaining 218 multiple pipe size
segments are LSS. An evaluation of the HSS multiple pipe size segments showed no difference in the
number of examinations. Table A.1-1 presents, on a segment basis, the differences in the SRRA inputs,
the potential difference in the number of examinations, and the basis for the evaluation of the HSS
multiple pipe size segments.

There are five LSS multiple pipe size segments at unit A that contain an ASME Section XI examination
on the segment. It is conservatively assumed that each of these segments contains an ASME Section XI
examination of each of the pipe sizes. The change-in-risk is reevaluated and the change-in-risk criteria
are still met for all four cases of CDF and LERF without and with operator action. Thus, there is no
difference in the number of examinations for the LSS multiple pipe size segments.

Overall there is no difference in the number of examinations at unit A for both the HSS and LSS multiple
pipe size segments.
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Table A.1-1  Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
Different SRRA Inputs Potential Difference
Segment | Between the Pipe Sizes ® in Examinations Basis
AFW-010 — Normal operating pressure 0 The differences in the SRRA inputs for initial flaw condition, DW & thermal stress
(1.2 versus 1.22 [ksi]) and design limiting stress are associated with butt welded piping versus socket
—  Initial flaw condition welded piping. Therefore there is no impact on the number of examinations from
(12.8 [No X-Ray] versus 1 these differences.
[X-Ray NDE]) The original controlling failure probabilities without ISI for the 3" portion of the
— DW & thermal stress segment with a 1.2 ksi normal operating pressure for the small leak, large leak and
{0.05 versus 0.11) full break are:
- DeSign llmlting stress L4 4.82E-05, 6.36E-06, and 5.81E-06.

0.1 versus 0.26) The revised controlling failure probabilities without ISI for the 3" portion of the
segment assuming a 1.22 ksi normal operation pressure for the small leak, large
leak and full break are:

s 4.82E-05, 6.40E-06, and 5.81E-06.

The original and revised failure probabilities for the 3" portion of the segment are

approximately the same. Thus there is no difference in the number of examinations.
AFW-012 —~ Temperature at pipe weld 0 The differences in the SRRA inputs for initial flaw condition, DW & thermal stress

(100 versus 120 ['F])

Normal operating pressure
(0.85 versus 1.2 versus
1.22 [ksi])

Initial flaw condition
(12.8 [No X-Ray] versus 1
[X-Ray NDE))

DW & thermal stress
(0.05 versus 0.11)

Vibratory Stress Range
(0.001 versus 0.75 [ksi])
Design limiting stress
(0.1 versus 0.26)

and design limiting stress are associated with butt welded piping versus socket
welded piping. Therefore there is no impact on the number of examinations from
these differences.

The original failure probabilities for various combinations of 0.85, 1.20 and 1.22 ksi
normal operating pressures, 100 and 120°F temperatures at pipe weld and 0.001 and
0.75 vibratory stress ranges without ISI for the small leak, large leak and full break
are:

e 4" portion -2.54E-04, 8.89E-07, 1.88E-07

e 6" portion - 2.57E-05, 2.25E-06, 6.78E-07

The revised failure probabilities assuming a 1.22 ksi normal operating pressure, a
120 °F temperature at pipe weld and a 0,75 vibratory stress range without ISI for the
small leak, large leak and full break are:

e 4" portion - 2.42E-04, 1.35E-05, 2.44E-05

e 6" portion - 2.57E-05, 2.25E-06, 6.78E-07
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Table A.1-1  Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Potential
Different SRRA Inputs Difference in
Segment Between the Pipe Sizes "*® Examinations Basis
The failure probabilities for the 6" portion of piping remained the same. The failure
probabilities for the small leak on the 4" portion also remained approximately the
same. Although the large leak and full break failure probabilities for the 4" portion
did increase, they remained below the controlling failure probabilities for the
segment, which are based on the socket welded piping. Thus there is no difference
in the number of examinations.
AFW-016 Initial flaw condition 0 Water hammer has been modeled for each of the pipe sizes in this segment. The
(12.8 [No X-Ray] versus 1 design limiting stress was changed to reflect the water hammer. The same design
[X-Ray NDE]) limiting stress was used for water hammer for each pipe size thus there is no
DW & thermal stress difference in the design limiting stress between the pipe sizes in this segment for the
(0.11 versus 0.17) water hammer cases.
Material wastage potential The other differences in the SRRA inputs initial flaw condition, DW & thermal
(0.001 versus 1) stress, material wastage potential and design limiting stress for the base cases (no
Design limiting stress water hammer) are associated with butt welded piping versus socket welded piping.
(0.1 versus 0.26) Therefore there is no impact on the number of examinations from these differences.
AFW-018 Initial flaw condition 0 Water hammer has been modeled for each of the pipe sizes in this segment. The
(12.8 [No X-Ray] versus 1 design limiting stress was changed to reflect the water hammer. The same design
{X-Ray NDE]) limiting stress was used for water hammer for each pipe size thus there is no
DW & thermal stress difference in the design limiting stress between the pipe sizes in this segment for the
(0.11 versus 0.17) water hammer cases.
Material wastage potential The other differences in the SRRA inputs initial flaw condition, DW & thermal
(0.001 versus 1) stress, material wastage potential and design limiting stress for the base cases (no
Design limiting stress water hammer) are associated with butt welded piping versus socket welded piping.
(0.1 versus 0.26) Therefore there is no impact on the number of examinations from these differences.
BLD-003 DW & thermal stress 0 The differences in the SRRA inputs are associated with butt welded piping versus
0.11 versus 0.17) socket welded piping. Therefore there is no impact on the number of examinations
Material wastage potential from these differences.
(0.001 versus 0.05)
Vibratory stress range
(0.05 versus 0.1 [ksi])
Design limiting stress
(0.1 versus 0.26)
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Table A.1-1  Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Potential
Different SRRA Inputs Difference in
Segment Between the Pipe Sizes @ Examinations Basis
BLD-004 - Design limiting stress 0 The differences in the SRRA inputs are associated with butt welded piping versus
(0.1 versus 0.26) socket welded piping. Therefore there is no impact on the number of examinations
from these differences.

BLD-005A 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

BLD-006A 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

CDS-013 —  Material wastage potential 0 Water hammer has been modeled for each of the pipe sizes in this segment. The

(0.05 versus 0.1) design limiting stress was changed to reflect the water hammer. The same design

limiting stress was used for water hammer for each pipe size thus there is no
difference in the design limiting stress between the pipe sizes in this segment.

The original controlling failure probabilities without ISI for the small leak, large

leak and full break are:

) 8" portion with a 0.05 material wastage potential -
2.22E-03, 2.32E-03, 2.32E-03

. 12" portion with a 0.1 material wastage potential -

4.40E-03, 4.40E-03, 4.40E-03

The revised failure probabilities without ISI for the 8" portion assuming a 0.1
material wastage potential for the small leak, large leak and full break are:

. 7.10E-03, 7.10E-03, 7.1E-03

Although the controlling failure probabilities for the segment increased from
4.4E-03 to 7.1E-03, the 7.1E-03 failure probability is not overly conservative. The
impact on other segment RRWs would be insignificant,

Note that the only difference in the SRRA inputs is the material wastage potential,
which is an active degradation mechanism covered by an augmented program.
Since 100% of the elements subjected to an active degradation mechanism are
examined and the only difference in the SRRA inputs is associated with an active
degradation mechanism, there is no difference in the number of examinations.
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Table A.1-1  Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)

Potential
Different SRRA Inputs Difference in
Segment Between the Pipe Sizes @ Examinations Basis

CSW-004 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences,

CSW-005A — Temperature at pipe weld 0 The original controlling failure probabilities without ISI for the JB-1 24" portion of
(80 versus 103 [°F]) the segment with a 80°F temperature at pipe weld for the small leak and large leak
are:

e  9.29E-04 and 1.30E-04.

The revised controlling failure probabilities without ISI for the JB-1 24" portion of
the segment assuming a 103°F temperature at pipe weld for the small leak and large
leak are:

e  9.29E-04 and 1.30E-04,

The original and revised failure probabilities for the JB-1 24" portion of the
segment are the same, Thus there is no difference in the number of examinations.

CSW-006A |- Temperature at pipe weld 0 The original controlling failure probabilities without ISI for the JB-1 24" portion of
(80 versus 103 [°F]) the segment with a 80°F temperature at pipe weld for the small leak and large leak
are:

e 9.29E-04 and 1.30E-04.

The revised controlling failure probabilities without ISI for the JB-1 24" portion of
the segment assuming a 103°F temperature at pipe weld for the small leak and large
leak are:

¢ 9.29E-04 and 1.30E-04.

The original and revised failure probabilities for the JB-1 24" portion of the
segment are the same. Thus there is no difference in the number of examinations.
CSW-007 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

CSW-008 0 The only differences in the SRRA inputs are associated with the physical pipe

dimensions. Therefore there is no impact on the number of examinations from
these differences.
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Table A.1-1
(cont.)

Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations

Segment

Different SRRA Inputs
Between the Pipe Sizes ™*®

Potential
Difference in
Examinations

Basis

CSW-016

0

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

CSwW-017

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

FPS-021

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

HED-003

The only differences in the SRRA inputs are associated with the physical pipe
dimensions, Therefore there is no impact on the number of examinations from
these differences.

HED-005

—  Crack inspection accuracy
(0.24 versus 0.32)

— Temperature at pipe weld
(445 versus 455 [°F))

The difference in crack inspection accuracy only affects the with ISI failure
probabilities. Since there is no augmented program on this segment, the without ISI
failure probabilities are used for the risk evaluation. Therefore there is no impact
on the number of examinations from a difference in the crack inspection accuracy.

The original controlling failure probabilities without ISI for the 8" portion of the
segment with a 445°F temperature at pipe weld for the large leak and full break leak
are;

e  1.,06E-01 and 1.06E-01.

The revised controlling failure probabilities without ISI for the 8" portion of the
segment assuming a 455°F temperature at pipe weld for the large leak and full break
are;

¢  1.06E-01 and 1.06E-01.

The original and revised failure probabilities for the 8" portion of the segment are
the same. Thus there is no difference in the number of examinations.

MSS-027

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.
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Table A.1-1
(cont.)

Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations

Segment

Different SRRA Inputs
Between the Pipe Sizes " ®

Potential
Difference in
Examinations

Basis

MSS-036

0

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

MSS-041

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

MSS-072

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

MSS-073

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

MSS-075

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

NSW-001

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

NSW-004

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

NSW-005

— Temperature at pipe weld
(80 versus 90 [°F])

— Normal operating pressure
(0.04 versus 0.09 versus
0.125 [ksi])

~ DW & thermal stress
(0.05 versus 0.11)

—  Design limiting stress
(0.1 versus 0.26)

The differences in the DW & thermal stress and design limiting stress are associated

with butt welded piping versus socket welded piping.

The original controlling failure probabilities without ISI for the large leak are:

) 3" portion with a 80°F temperature at pipe weld and a 0.125 ksi normal
operating pressure — 3.76E-03

J 3" portion with a 90°F temperature at pipe weld and a 0.09 ksi normal
operating pressure — 3.76E-03

. 4" portion with a 80°F temperature at pipe weld and a 0.125 ksi normal
operating pressure — 3.40E-03

) 4" portion with a 90°F temperature at pipe weld and a 0.04 ksi normal
operating pressure — 3.40E-03
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Table A.1-1
(cont.)

Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations

Segment

Different SRRA Inputs
Between the Pipe Sizes @

Potential
Difference in
Examinations

Basis

. 6" portion with a 80°F temperature at pipe weld and a 0.125 ksi normal
operating pressure — 1.22E-03

. 6" portion with a 90°F temperature at pipe weld and a 0.04 ksi normal
operating pressure — 1.22E-03

) 6" portion with a 90°F temperature at pipe weld and a 0.09 ksi normal
operating pressure - 1.22E-03

The revised controlling failure probabilities without ISI for the 3", 4" and 6"

portions of the segment assuming a 90°F temperature at pipe weld and a 0.125 ksi

normal operating pressure for the large leak are:

s 3.76E-03, 3.40E-03, and 1.22E-03.

The original and revised failure probabilities for the 3", 4" and 6" portions of the
segment are the same. Thus there is no difference in the number of examinations.

NSW-010A

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

NSw-010C

Temperature at pipe weld
(103 versus 108 [°F])

The original controlling failure probability without ISI for the 6" portion of the
segment with a 103°F temperature at pipe weld for the large leak is

»  1.20E-03.

The revised controlling failure probability without ISI for the 6" portion of the
segment assuming a 108°F temperature at pipe weld for the large leak is

e  1.20E-03.

The original and revised failure probabilities for the 6" portion of the segment are
the same. Thus there is no difference in the number of examinations.

PCS-022B

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.
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Table A.1-1  Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Potential
Different SRRA Inputs Difference in
Segment Between the Pipe Sizes " ® Examinations Basis
PCS-023 —  Fatigue stress range 0 This segment is comprised of socket welded piping. Therefore there is no impact
(0.3 versus 0.5) on the number of examinations.
— Low cycle fatigue frequency
(5 versus 10 [cycles/year])
PZR-014A —  Type of material 0 This segment is comprised of socket welded piping. Therefore there is no impact
(304 versus 316 stainless) on the number of examinations.
— Temperature at pipe weld
(549 versus 589 [°F))
— Nommal operating pressure
(2.060 versus 2.085 [ksi])

SDC-002B2 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

SDC-005 — Initial flaw condition 0 The original failure probabilities without ISI for the small leak and large leak are:

(12.8 [No X-Ray] versus 1 e 2.5"portion with a 0.26 design limiting stress and no X-Ray -
[X-Ray NDE]) 5.13E-03 and 2.11E-03
—  Design limiting stress . 3" portion with a 0.26 design limiting stress and no X-Ray -
(0.1 versus 0.26) 4.51E-03 and 2.24E-03
. 8" portion with a 0.1 design limiting stress and with X-Ray -
2.08E-05 and 1.89E-05
. 10" portion with a 0.1 design limiting stress and with X-Ray -
2.15E-04 and 1.87E-05
The revised failure probabilities without ISI assuming a 0.26 design limiting stress
and no X-Ray for small leak and large leak are:
¢ 8" portion - 1.90E-04 and 2.38E-04
* 10" portion - 1.40E-03 and 2.84E-04
Although the failure probabilities for the 8" and 10" portions of the segment
increased for those portions of the segment, the small leak failure probabilities
remained less than the 2.5" and 3" portions and the large leak failure probabilities
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Table A.1-1  Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Potential
Different SRRA Inputs Difference in
Segment Between the Pipe Sizes " ® Examinations Basis
increased to be the approximately the same as the 2.5" and 3" portions. Thus there
is no difference in the number of examinations.
SDC-006 — Initial flaw condition 0 The original failure probabilities without ISI for the small leak and large leak are:
(12.8 [No X-Ray] versus 1 e 2.5"portion with a 0.26 design limiting stress and no X-Ray -
[X-Ray NDE]) 5.13E-03 and 2.11E-03
~  Design limiting stress e 3"portion with a 0.26 design limiting stress and no X-Ray -
(0.1 versus 0.26) 4.51E-03 and 2.24E-03
. 8" portion with a 0.1 design limiting stress and with X-Ray -
2.08E-05 and 1.89E-05
. 10" portion with a 0.1 design limiting stress and with X-Ray -
2.15E-04 and 1.87E-05
The revised failure probabilities without ISI assuming a 0.26 design limiting stress
and no X-Ray for small leak and large leak are:
e 8" portion - 1.90E-04 and 2.38E-04
e 10" portion - 1.40E-03 and 2.84E-04
Although the failure probabilities for the 8" and 10" portions of the segment
increased for those portions of the segment, the small leak failure probabilities
remained less than the 2.5" and 3" portions and the large leak failure probabilities
increased to be the approximately the same as the 2.5" and 3" portions. Thus there
is no difference in the number of examinations.
SDC-007A2 | - Initial flaw condition 0 The differences in the SRRA inputs are associated with butt welded piping versus
(12.8 [No X-Ray] versus 1 socket welded piping. Therefore there is no impact on the number of examinations
[X-Ray NDE]) from these differences.
-~  Design limiting stress
(0.1 versus 0.26)
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Table A.1-1  Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Potential
Different SRRA Inputs Difference in
Segment Between the Pipe Sizes "' ® Examinations Basis

SDC-009 — Initial flaw condition 0 The differences in the SRRA inputs are associated with butt welded piping versus
(12.8 [No X-Ray] versus 1 socket welded piping. Therefore there is no impact on the number of examinations
[X-Ray NDE)) ‘ from these differences.

— Design limiting stress

(0.1 versus 0.26)

SDC-011A1 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

SDC-011A2 | — [Initial flaw condition 0 The differences in the SRRA inputs are associated with butt welded piping versus

(12.8 [No X-Ray] versus 1 socket welded piping. Therefore there is no impact on the number of examinations
[X-Ray NDE])) from these differences.
—~ Design limiting stress
(0.1 versus 0.26)
SDC-011A3 | — Initial flaw condition 0 The differences in the SRRA inputs are associated with butt welded piping versus
(12.8 [No X-Ray] versus 1 socket welded piping. Therefore there is no impact on the number of examinations
[X-Ray NDE)) from these differences.
—  Design limiting stress
(0.1 versus 0.26)
SDC-012A2 | — Initial flaw condition 0 The differences in the SRRA inputs are associated with butt welded piping versus
(12.8 [No X-Ray] versus 1 socket welded piping. Therefore there is no impact on the number of examinations
[X-Ray NDEY]) from these differences.
— Design limiting stress
(0.1 versus 0.26) »
SDC-012A3 | — [Initial flaw condition 0 The differences in the SRRA inputs are associated with butt welded piping versus
(12.8 [No X-Ray] versus 1 socket welded piping. Therefore there is no impact on the number of examinations
[X-Ray NDE)) from these differences.
—  Design limiting stress
(0.1 versus 0.26)
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Table A.1-1  Evaluation of Unit A HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)

Potential
Different SRRA Inputs Difference in
Segment Between the Pipe Sizes @ Examinations Basis

S§S-007 —~ Normal operating pressure 0 The differences in the design limiting stress are associated with butt welded piping
(0.047 versus 0.125 [ksi]) versus socket welded piping.

— Initial flaw condition The original failure probabilities without ISI for large leak are:

(12.8 [No X-Ray] versus 1 . 3" portion with a 0.047 ksi normal operation pressure and no X-Ray -
[X-Ray NDE]) 3.30E-07
—  Design limiting stress

J 4" portion with a 0.047 ksi normal operating pressure and no X-Ray -
(0.1 versus 0.26)

4.22E-07

) 6" portion with a 0.125 ksi normal operating pressure and with X-Ray -
6.68E-08

The revised failure probabilities without ISI assuming a 0.125 ksi normal operating
pressure and no X-Ray for large leak are:

e  3"portion-— 3.30E-07

s 4" portion—4.3E-07

e 6" portion— 6.05E-07

The failure probabilities for the 3" and 4" portions of the segment remained
approximately the same. Although the failure probability for the 6" portion of the
segment increased, the failure probability remained less than the controlling failure

probability for the segment which is based on the socket welded piping. Thus there
is no difference in the number of examinations.

SSS-009 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

Notes:
1. Nominal pipe size and thickness-to-outside diameter ratio differences are not listed in Table A.1-1.
2. If no units are identified the value is dimensionless.
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A2 UNITB

Unit B risk-informed ISI program is a Class 1 and Class 2 program. Unit B has a 156 multiple pipe size
segments. Twenty nine of these multiple pipe size segments are HSS and the remaining 127 multiple pipe
size segments are LSS. The original evaluation of the HSS multiple pipe size segments showed a
potential difference of one examination. Further evaluation of the HSS multiple pipe size segments
showed no difference in the number of examinations. Table A.2-1 presents, on a segment basis, the
differences in the SRRA inputs, the potential difference in the number of examinations and the basis for
the evaluation of the HSS multiple pipe size segments.

At unit B, there are no multiple pipe size segments that contain an ASME Section XI examination on
more than one pipe size; therefore, there is no difference in the number of examinations for the LSS
multiple pipe size segments.

Overall there is no difference in the number of examinations at unit B for both HSS and LSS multiple
pipe size segments.
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Table A.2-1  Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
Segment Different SRRA Inputs Potential Difference Basis
gmen Between the Pipe Sizes @ in Examinations
CH-004 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
(SRRA runs) between the sizes contain the same design limiting stress. Thus there
is no difference in the design limiting stress.
The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations.
CH-016 - 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
CH-017 (SRRA runs) between the sizes contain the same design limiting stress, Thus there
CH.018 is no difference in the design limiting stress.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations.

CH-026 : 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
(SRRA runs) between the sizes contain the same design limiting stress. Thus there
is no difference in the design limiting stress.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations.

CH-050A — Vibratory stress range 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
(0.001 versus 1.0 [ksi]) (SRRA runs) between the sizes contain the same design limiting stress. Thus there
is no difference in the design limiting stress.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.

This segment is comprised of socket welded piping. Therefore there is no impact
on the number of examinations.
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Table A.2-1  Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)

Different SRRA Inputs Potential Difference

. . . s asis
Between the Pipe Sizes " ® in Examinations Bas

Segment

CH-095 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
CH-096 (SRRA runs) between the sizes contain the same design limiting stress. Thus there
CH.097 is no difference in the design limiting stress.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak,
Thus there is no difference in the minimum detectable leak,

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations.

CH-102 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
CH-103 (SRRA runs) between the sizes contain the same design limiting stress. Thus there
CH-104 is no difference in the design limiting stress,

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak,

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations.

MS-026 —  Design limiting stress 0 Design limiting stress is not normally a significant factor in determining the failure
(0.1 versus 0.18 for base probability unless full break is controlling.

cases) MS-026 is included in an augmented program; therefore, the failure probabilities

with IS are used for this segment in the risk evaluation.

The original failure probabilities with ISI for disabling leak rates of 2gpm and
Ogpm (full break) are:

e 3" portion with a 0.1 design limiting stress - 2.92E-08 and 2.19E-08
e 4" portion with a 0.18 design limiting stress - 2.43E-08 and 1.65E-08

Note that these controlling failure probabilities are not based on the base cases but
instead are based on the snubber not locking cases, which used the same design
limiting stress for the 3" and 4" portions of the segment.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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Table A.2-1
(cont.)

Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations

Segment

Different SRRA Inputs
Between the Pipe Sizes @

Potential Difference
in Examinations

Basis

The revised failure probabilities with ISI on the 3" portion of the segment with a
design limiting stress value of 0.18 for the base cases for disabling leak rates of
2gpm and Ogpm (full break) are:

¢  1.17E-08 and 9.88E-09.

Note that although these new base case failure probabilities for the 3" portion of the
piping increased from the original 3" base case failure probabilities of 4.46E-09
and 6.60E-11, the controlling failure probabilities for this segment remains the
same. Thus there is no effect on the number of examinations.

RC-004
RC-005
RC-006

The fatigue stress range contains two different values (0.3 and 0.5). All cases
(SRRA runs) between the sizes contain the same fatigue stress range. Thus there is
no difference in the fatigue stress range.

The design limiting stress contains two different values (0.26 and 0.42). All cases
(SRRA runs) between the sizes contain the same design limiting stress, Thus there
is no difference in the design limiting stress.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations.

RC-067

Stress corrosion potential
(0.001 versus 0.003)

The fatigue stress range contains two different values (0.3 and 0.7). All cases
(SRRA runs) between the sizes contain the same fatigue stress range. Thus there is
no difference in the fatigue stress range.

The design limiting stress contains two different values (0.15 and 0.42). All cases
(SRRA runs) between the sizes contain the same design limiting stress. Thus there
is no difference in the design limiting stress.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.
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Table A.2-1  Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)

Different SRRA Inputs Potential Difference

s . < Basi
Between the Pipe Sizes""® in Examinations s

Segment

The original controlling failure probabilities without ISI for disabling leak rates of
2gpm, 100gpm, 1500gpm and Ogpm (full break) are:

e 3" portion with a 0,001 stress corrosion potential -
1.22E-06, 9.69E-07, 7.72E-07, and 7.72E-07

e 6" portion with a 0.003 stress corrosion potential —
6.32E-07, 5.21E-07, 4.97E-07, and 4.86E-07

The revised controlling failure probabilities without ISI for the 3" portion of the
segment assuming a 0.003 stress corrosion potential for disabling leak rates of
2gpm, 100gpm, 1500gpm and Ogpm (full break) are:

e 1.23E-06, 9.38E-07, 7.59E-07, and 7.59E-07.

The revised controlling failure probabilities are approximately the same as the
revised failure probabilities. Thus there is no difference in the number of
examinations.

RH-004 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
(SRRA runs) between the sizes contain the same design limiting stress, Thus there
is no difference in the design limiting stress.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations.

RH-005 — Vibratory stress range 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
RH-006 (1.0 versus 1.5 [ksi]) (SRRA runs) between the sizes contain the same design limiting stress. Thus there
is no difference in the design limiting stress.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak,
Thus there is no difference in the minimum detectable leak.

The original controlling failure probabilities without ISI for disabling leak rates of
2gpm, 28gpm, and Ogpm (full break) are:

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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Table A.2-1  Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)

Different SRRA Inputs Potential Difference

Segment Between the Pipe Sizes " ® in Examinations

Basis

s 8" portion with a 1.5 vibratory stress range -
1.27E-05, 9.07E-06, and 9.45E-06

e 10" portion with a 1.0 vibratory stress range —
9.27E-06, 5.73E-06, and 4.60E-06

The revised controlling probabilities without ISI on the 10" portion assuming a
1.5 vibratory stress range for disabling leak rates of 2gpm, 28gpm, and Ogpm
(full break) are:

e 9.29E-06, 5.78E-06, and 4.66E-06.

The revised controlling failure probabilities for the 10" portion of the segment are
approximately the same. In addition, the 8" failure probabilities are still the
controlling failure probabilities for the segment. Therefore there is no difference in
the number of examinations.

RH-028 0 The fatigue stress range contains two different values (0.3 and 0.7). All cases
(SRRA runs) between the sizes contain the same fatigue stress range. Thus there is
no difference in the fatigue stress range.

The design limiting stress contains two different values (0.1 and 0.42). All cases
(SRRA runs) between the sizes contain the same design limiting stress. Thus there
is no difference in the design limiting stress.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations.

RS-009 — Temperature at pipe weld 0 The design limiting stress contains two different values (0.1 and 0.26). All cases
RS-030 (210 versus 215 [°F]) (SRRA runs) between the sizes contain the same design limiting stress. Thus there
RS-031 —  Normal operating pressure is no difference in the design limiting stress.

(0.065 versus 0.120 [ksi]) The minimum detectable leak contains two different values (0.001 and 1 gpm). All

cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.
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(cont.)

Table A.2-1

Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations

Segment

Different SRRA Inputs

Between the Pipe Sizes " ®

Potential Difference
in Examinations

Basis

The original controlling failure probabilities without ISI for disabling leak rates of
2gpm and 193gpm are:

e 8" portion with a 215°F temperature at pipe weld and a 0.065 ksi normal
operating pressure —1.21E-05 and 5.05E-06

¢ 12" portion with a 210°F temperature at pipe weld and a 0.120 ksi normal
operating pressure — 2.10E-05 and 1.52E-05

The revised controlling failure probabilities without ISI assuming a 215°F
temperature at pipe weld and 0.120 ksi normal operating pressure for disabling leak
rates of 2gpm and 193gpm are:

» 8" portion- 1.38E-05 and 9.31E-06
e 12" portion—2.05E-05 and 1.46E-05

Although there is an increase in the failure probabilities without ISI in the 8"
portion of the segment for a disabling leak rate of 193gpm, the remaining
controlling failure probabilities are approximately the same. Additionally the
overall controlling failure probabilities for the segment are associated with the 12"
portion and are approximately the same. Therefore there is no difference in the
number of examinations.

RS-010

Temperature at pipe weld
(210 versus 215 [°F))

Normal operating pressure
(0.065 versus 0.120 [ksi])

Fatigue stress range
(0.3 versus 0.7 for snubber
locking cases)

Design limiting stress
(0.26 with a probability of
0.001 [in any one year]
versus 0.42 with a
probability of 0.0000025
[in any one year] for

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.

The original controlling failure probabilities without ISI for disabling leak rates of
2gpm and 193gpm are:

s 8" portion with a 215°F temperature at pipe weld, a 0.065 ksi normal
operating pressure, and a 0.26 design limiting stress with a probability of
0.001 in any one year for snubber not locking cases (note no snubber locking
cases were run) — 1.21E-05 and 5.05E-06

¢ 12" portion with a 210°F temperature at pipe weld, a 0.120 ksi normal
operating pressure, a 0.7 fatigue stress range for snubber locking cases and a
0.42 design limiting stress with a probability of 0.0000025 in any one year for
snubber not locking cases - 8.34E-05 and 6.82E-05
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Table A.2-1  Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Sepment Different SRRA Inputs Potential Difference Basis
gmen Between the Pipe Sizes " ® in Examinations
snubber not locking cases) The revised controlling failure probabilities without ISI assuming a 215°F

temperature at pipe weld, a 0.120 ksi normal operating pressure, a 0.7 fatigue stress
range for snubber locking cases, a 0.26 design limiting stress with a probability of
0.001 in any one year for the first set of snubber not locking cases and a
0.42 design limiting stress with a probability of 0.0000025 in any one year for the
second set of snubber not locking cases for disabling leak rates of 2gpm and
193gpm are:
» 8" portion - 3.61E-05 and 4.45E-05
e 12" portion — 8.07E-05 and 7.00E-05
Although the controlling failure probabilities for the 8" portion did increase, the
overall controlling failure probabilities for the segment are associated with the 12"
portion, which remained approximately the same. Therefore there is no difference
in the number of examinations.

RS-032 — Fatigue stress range 0 The minimum detectable leak contains two different values (0.001 and 1 gpm). All

RS-033 (0.3 versus 0.7) cases (SRRA runs) between the sizes contain the same minimum detectable leak.

~  Design limiting stress Thus there is no difference in the minimum detectable leak.
(.26 with a probability of The original controlling failure probabilities without ISI for disabling leak rates of

0.0001 [in any one year]
versus 0.42 with a
probability of 0.0000025
[in any one year] for
snubber not locking)

2gpm and 193gpm are:

* 4" portion with a 0.26 design limiting stress with a probability of 0.0001 in
any one year for snubber not locking cases (note no snubber locking cases
were run) — 1.78E-05 and 1.78E-05

e 10" portion with a 0.7 fatigue stress range for snubber locking cases and a
0.42 design limiting stress with a probability of 0.0000025 in any one year for
snubber not locking cases - 1.12E-05 and 8.03E-06

The revised controlling failure probabilities without ISI assuming a 0.7 fatigue
stress range for snubber locking cases, a 0.26 design limiting stress with a
probability of 0.0001 in any one year for the first set of snubber locking cases and a
0.42 design limiting stress with a probability of 0.0000025 in any one year for the
second set of snubber not locking cases for disabling leak rates of 2gpm and

193gpm are:
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Table A.2-1  Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
S t Different SRRA Inputs Potential Difference Basi
cgmen Between the Pipe Sizes (@ in Examinations asis

e 4" portion—~ 1.78E-05 and 1.78E-05
* 10" portion - 1.12E-05 and 8.03E-06
The revised controlling failure probabilities are approximately the same. Therefore
there is no difference in the number of examinations.

SI-042A — Residual stress level 0 The fatigue stress range contains two different values (0.3 and 0.5). All cases

(10 versus 20 [ksi]) (SRRA runs) between the sizes contain the same fatigue stress range. Thus there is
no difference in the fatigue stress range.
The design limiting stress contains two different values (0.1 and 0.26). All cases
(SRRA runs) between the sizes contain the same design limiting stress. Thus there
is no difference in the design limiting stress.
This segment has three schedules 10S, 40S and 160. The SRRA inputs for two of
the three schedules (10S and 40S) are the same except the thickness-to-outside
diameter ratio. The failure probabilities without ISI for disabling leak rate 193gpm
are:
e 108 schedule with a 10 ksi residual stress level - 7.58E-06
e 408 schedule with a 10 ksi residual stress level -~ 1.52E-06
e 160 schedule with a 20 ksi residual stress level - 4.57E-06
The revised controlling failure probabilities without ISI assuming a 20 ksi residual
stress level are:
e 108 schedule — 1.26E-05
¢ 408 schedule - 7.28E-06
Although the controlling failure probabilities for the segment increased from
7.58E-06 to 1.26E-05, the 1.26E-05 failure probability is not overly conservative.
If the segment is split, it would be split into two segments — one segment with a
schedule of 160 and the other with schedules of 10S and 40S. The sum of the
failure probabilities for these two segments is:
e  7.58E-06 +4.57E-06 = 1.22E-05
WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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Table A.2-1
(cont.)

Evaluation of Unit B HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations

Segment

Different SRRA Inputs
Between the Pipe Sizes

Potential Difference
in Examinations

Basis

Since the sum of the failure probabilities of the split segments are approximately
the same as the failure probability using the most limiting SRRA inputs, the impact
on other segment RRWs would be insignificant. Therefore, there is no need to split
the segment and there is no difference in the number of examinations.

SI-043A

Residual stress level
(10 versus 20 [ksi])

The design limiting stress contains two different values (0.1 and 0.26). All cases
(SRRA runs) between the sizes contain the same design limiting stress. Thus there
is no difference in the design limiting stress.

The original controlling failure probabilities without ISI are:
e 6" portion with a 10 residual stress level — 1.92E-07

¢ 10" portion with a 20 residual stress level — 2.65E-07
The revised controlling failure probability without ISI is:

s 6" portion with a 20 residual stress level — 1.93E-07

The revised failure probability for the 6" portion is nearly the same as the original
failure probability for the 6" portion. Additionally the controlling failure
probability for the segment remains the 10" portion of the segment.

Therefore there is no difference in the number of examinations.

Notes:

1. Nominal pipe size and thickness-to-outside diameter ratio differences are not listed in Table A.2-1.

2. Ifno units are identified the value is dimensionless.
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A3 UNITC

Unit C risk-informed ISI program is a Class 1 and Class 2 program. Unit C has 179 multiple pipe size
segments. Thirty two of these multiple pipe size segments are HSS and the remaining 147 multiple pipe
size segments are LSS. An evaluation of the HSS multiple pipe size segments showed no difference in
the number of examinations. Table A.3-1 presents, on a segment basis, the differences in the SRRA
inputs, the potential difference in the number of examinations, and the basis for the evaluation of the HSS
multiple pipe size segments.

There are three LSS multiple pipe size segments at unit C that contain an ASME Section XI examination
on more than one pipe size in the segment. Each of these segments contains ASME Section XI
examinations on two pipe sizes. The change-in-risk evaluation is conducted assuming that these LSS
multiple pipe size segments are split into two segments each. The change-in-risk criteria are still met for
all four cases of CDF and LERF without and with operator action. Thus, there is no difference in the
number of examinations for the LSS multiple pipe size segments.

Overall there is no difference in the number of examinations at unit C for both the HSS and LSS multiple
pipe size segments.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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Table A.3-1 Evaluation of Unit C HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations

Segment Different SRRA Inputs Potential Difference Basi
egm Between the Pipe Sizes in Examinations 18

CHS-005 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

CHS-006 0 The only differences in the SRRA inputs are associated with the physical pipe

CHS-007 dimensions. Therefore there is no impact on the number of examinations from
these differences.

CHS-019A 0 The only differences in the SRRA inputs are associated with the physical pipe

CHS-020A dimensions. Therefore there is no impact on the number of examinations from
these differences.

CHS-021A

CHS-026A 0 The fatigue stress range contains two different values (0.15 and 0.5). All cases
(SRRA runs) between the sizes contain the same fatigue stress ranges. Thus there
is no difference in the fatigue stress range.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences,

CHS-026C 0 The only differences in the SRRA inputs are associated with the physical pipe

CHS-026G dimensions. Therefore there is no impact on the number of examinations from
these differences.

CHS-028C 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

CHS-050A 0 The minimum detectable leak contains two different values (0.001 and 1 gpm). All

cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.
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Table A.3-1  Evaluation of Unit C HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)

Different SRRA Inputs Potential Difference

Between the Pipe Sizes " ® in Examinations Basis

Segment

MSS-004 0 The only differences in the SRRA inputs are associated with the physical pipe

MSS-005 dimensions. Therefore there is no impact on the number of examinations from
these differences.

MSS-006

MSS-026 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

QSS-003 — Initial flaw condition 0 The only difference in the SRRA inputs for this segment is that the 12" piping had
QSS-004 (12.8 [No X-Ray] versus 1 a radiographic examination after the last weld pass and the 10" piping did not.
[X-Ray NDE))

The snubber not locking case is the controlling failure probability for the 10" and
12" portions of the segment.

The original failure probabilities without ISI are:
s 10" portion with no X-Ray — 7.99E-09
e 12" portion with X-Ray — 1.22E-09

The revised failure probability without ISI assuming no radiographic examination
on the 12" portion is:

e  7.99E-09.

Although changing the initial flaw condition from 12.8 to 1 has an effect on the
failure probability for that portion of the segment, the failure probability assuming
no X-Ray on the 12" portion of the segment is the same as the 10" portion of the
segment. Thus there is no difference in the number of examinations.

QSS-005 0 The fatigue stress range contains two different values (0.1 and 0.3). All cases

gu
QSS-006 (SRRA runs) between the sizes contain the same fatigue stress ranges. Thus there
is no difference in the fatigue stress range.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions, Therefore there is no impact on the number of examinations from
these differences.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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Table A.3-1  Evaluation of Unit C HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Seoment Different SRRA Inputs Potential Difference Basis
gmen Between the Pipe Sizes @ in Examinations
QSS-026 — Residual stress level 0 The minimum detectable leak contains two different values (0.001 and 1 gpm). All
QSS-027 (5 versus 10 [ksi]) cases (SRRA runs) between the sizes contain the same minimum detectable leak.
— Initial flaw condition Thus there is no difference in the minimum detectable leak.
(12.8 [No X-Ray] versus 1 The differences in the SRRA inputs for residual stress level and initial flaw
[X-Ray NDE]) condition are associated with butt welded piping versus socket welded piping.
Therefore there is no impact on the number of examinations from these differences.
QSS-035 0 The fatigue stress range contains two different values (0.1 and 0.3). All cases
(SRRA runs) between the sizes contain the same fatigue stress ranges. Thus there
is no difference in the fatigue stress range.
The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.
RCS-058 —  Stress corrosion potential 0 The minimum detectable leak contains two different values (0.001 and 1 gpm). All

(0.001 versus 0.003)

— Design limiting stress
(0.26 versus 0.42 for
snubber not locking cases)

cases (SRRA runs) between the sizes contain the same minimum detectable leak,
Thus there is no difference in the minimum detectable leak.

The snubber not locking case is not the controlling failure probability for the 4" and
6" portions of the segment. The base cases are the controlling failure probability.

The snubber not locking cases increased by approximately 1.5 orders of magnitude
but still are not the controlling failure probabilities,

The original controlling failure probabilities without ISI for disabling leak rates of
2gpm, 100gpm, 1500gpm, and Ogpm (full break) are:
e 4" portion with a 0.001 stress corrosion potential —

2.16E-07, 1.64E-07, 1.38E-07, and 1.26E-07

e 6" portion with a 0.003 stress corrosion potential —
1.30E-07, 9.43E-08, 8.84E-08, and 8.51E-08

The revised controlling failure probabilities without ISI on the 4" portion of the
segment assuming a stress corrosion potential of 0.003 and a design limiting stress
of 0.42 for the snubber not locking cases for disabling leak rates of 2gpm, 100gpm,

1500gpm, and Ogpm (full break) are:
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Table A.3-1  Evaluation of Unit C HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)

Different SRRA Inputs Potential Difference

. . . e Basis
Between the Pipe Sizes '@ in Examinations

Segment

e  236E-07, 1.50E-07, 1.38E-07, and 1.38E-07.

The revised controlling failure probabilities are approximately the same as the
original failure probabilities. Thus there is no difference in the number of
examinations.

RCS-067 —  Stress corrosion potential 0 The fatigue stress range contains two different values (0.3 and 0.5). All cases
(0.001 versus 0.003) _ (SRRA runs) between the sizes contain the same fatigue stress ranges. Thus there
is no difference in the fatigue stress range.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.

The original controlling failure probabilities without ISI for disabling leak rates of
2gpm, 100gpm, 1500gpm, and Ogpm (full break) are:

s 3" portion with a 0.001 stress corrosion potential —
1.68E-07, 1.18E-07, 8.41E-08, and 8.41E-08

s 6" portion with a 0,003 stress corrosion potential —
7.72E-08, 6.70E-08, 6.55E-08, and 6.15E-08

The revised controlling probabilities without ISI on the 3" portion of the segment
assuming a stress corrosion potential of 0,003 for disabling leak rates of 2gpm,
100gpm, 1500gpm, and Ogpm (full break) are:

e 1.78E-07, 1.04E-07, 6.79E-08, and 6.79E-08

The revised controlling failure probabilities are approximately the same as the
original failure probabilities. Thus there is no difference in the number of
examinations.

SIS-022A 0 The fatigue stress range contains two different values (0.3 and 0.5). All cases
(SRRA runs) between the sizes contain the same fatigue stress ranges. Thus there
is no difference in the fatigue stress range.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.
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Table A3-1  Evaluation of Unit C HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Seement Different SRRA Inputs Potential Difference Basis
cgmen Between the Pipe Sizes " in Examinations

SIS-043A 0 The fatigue stress range contains two different values (0.3 and 0.5). All cases
(SRRA runs) between the sizes contain the same fatigue stress ranges. Thus there
is no difference in the fatigue stress range.

The minimum detectable leak contains two different values (0.001 and 1 gpm). All
cases (SRRA runs) between the sizes contain the same minimum detectable leak.
Thus there is no difference in the minimum detectable leak.

The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

SIS-056A - Crack inspection accuracy 0 The minimum detectable leak contains two different values (0.001 and 1 gpm). All

SIS-057B (0.24 versus 0.32) cases (SRRA runs) between the sizes contain the same minimum detectable leak.

—  Temperature at pipe weld Thus there is no difference in the minimum detectable leak.
(70 versus 120 [°F]) The differences in the SRRA inputs are associated with butt welded piping versus
—  Residual stress level socket welded piping. Therefore there is no impact on the number of examinations
(5 versus 10 [ksi]) from these differences.
— Initial flaw condition
(12.8 [No X-Ray] versus 1
[X-Ray NDE])

SIS-061B 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

SIS-062B 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

SIS-064A —  Crack inspection accuracy 0 The differences in the SRRA inputs are associated with butt welded piping versus

(0.24 versus 0.32) socket welded piping. Therefore there is no impact on the number of examinations
~  Residual stress level from these differences.

(5 versus 10 [ksi])
~ Initial flaw condition

(12.8 [No X-Ray] versus 1

[X-Ray NDEY))
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Table A3-1  Evaluation of Unit C HSS Multiple Pipe Size Segments for Potential Difference in the Number of Examinations
(cont.)
Segment Different SRRA Inputs Potential Difference Basis
g Between the Pipe Sizes ™ ® in Examinations

SIS-065A 0 The only differences in the SRRA inputs are associated with the physical pipe
dimensions. Therefore there is no impact on the number of examinations from
these differences.

Notes:

1. Nominal pipe size and thickness-to-outside diameter ratio differences are not listed in Table A.3-1.

2. If no units are identified the value is dimenstonless.
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A4 UNITDANDUNITE

Unit D and unit E risk-informed ISI programs are Class 1 and Class 2 programs. Similar to the other risk-
informed ISI programs that are evaluated, there is no difference in the number of examinations. However,
a unique situation occurred on one segment at both unit D and unit E that did not occur at the other units
that are evaluated. This situation is discussed in the following paragraphs.

The pressurizer surge lines at unit D and unit E are multiple pipe size segments consisting of two pipe
sizes — 14 inch and 16 inch. The differences in the SRRA inputs, other than the nominal pipe size and
thickness-to-outside diameter ratio for the two pipe sizes, are a stress corrosion potential of 0.001 versus
0.003 and a fatigue stress range of 0.5 versus 0.3.

The 16 inch portion of the segments is conservatively postulated to have some potential for thermal
stratification based on an evaluation that the highest potential for thermal stratification existed in this
portion of the surge line. Postulating some thermal stratification is conservative, since thermal
stratification has been previously determined to have a limited impact on the integrity of the pressurizer
surge line. The 16 inch portion of the segments is not modeled with stress corrosion cracking since it
does not contain an Inconel weld. The 14 inch portion of the segments is modeled with a potential for
stress corrosion cracking due to an Inconel weld. Thermal stratification is not modeled on the 14 inch
portion based on a prior evaluation. Although the segments are not quantitatively HSS, the risk results
placed the surge lines in the region for additional consideration by the expert panel, who categorized the
surge lines as HSS due to the postulated thermal stratification.

The original controlling failure probabilities without ISI for the large leak with disabling leak rates of
2 gpm, 100 gpm, 1500 gpm, and 500 gpm are respectively:

. 14" portion — 1.96E-08, 4.19E-09, 4.18E-09, 4.18E-09
. 16" portion - 3.08E-07, 2.81E-07, 2.80E-07, 2.75E-07

The revised failure probabilities assuming a stress corrosion potential of 0.003 and a fatigue stress range
of 0.5 for the large leak with disabling leak rates of 2 gpm, 100 gpm, 1500 gpm, and 5000 gpm are

respectively:
. 14" portion — 2.69E-07, 2.19E-07, 1.93E-07, 1.92E-07
. 16" portion — 3.08E-07, 2.83E-07, 2.81E-07, 2.80E-07

Although the failure probabilities for the 14 inch portion did increase, they remain below the controlling
failure probabilities for the 16 inch portion segment. The controlling failure probabilities for the 16 inch
portion of the segments remain approximately the same. Thus, there is no difference in the number of
examinations.

In this example, the stress corrosion cracking and thermal stratification are judged not to be active and the
surge lines are not modeled as being highly susceptible to an active degradation mechanism. Thus, the
segments are placed in Region 2 of the structural element selection matrix. The Perdue Model analysis of
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the surge line indicated that a minimum of one examination is required to maintain a 95 percent
confidence that the current target leak rates would not be exceeded. The expert panel assigned two
examinations to each of these segments to address the potential for thermal stratification and the potential
for stress corrosion cracking on the Inconel weld. Had the segment been split, it is reasonable to assume
that each of the split segments would have been categorized as HSS. With a minimum of one
examination per HSS segment, it is reasonable to assume that two examinations would have been
conducted on each of the pressurizer surge lines. Since the SRRA failure probabilities calculated by both
methods are approximately the same, there is no need to split the segments, and there is no difference in
the number of examinations. However, additional guidance has been added to Section 2.3 of this
Supplement to WCAP-14572 to address this situation where a segment has more than one postulated
degradation mechanism that is neither active nor modeled as highly susceptible to an active degradation
mechanism. The guidance is that consideration be given to conducting an examination on the segment
that addresses each postulated degradation mechanism. In some cases, this may result in doing more
examinations than is required by the Perdue Model statistical analysis.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc _ September 2006
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APPENDIX B
RESPONSES TO THE NRC REQUEST FOR ADDITIONAL
INFORMATION (RAI) REGARDING THE REVIEW OF
WCAP-14572, REV. 1-NP-A SUPPLEMENT 2
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June 22,2005

WOG-05-296
WCAP-14572 Rev. 1-NP-A
Supplement 2
Project Number 694

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Subject: Westinghouse Owners Group

Responses to the NRC Request for Additional Information (RAT)
Regarding the Review of \WWCAP-14572, Rev. 1-NP-A Supplement 2,
(Non-Proprietary), “Westinghouse Owners Group Application of
Risk-Informed Methods to Piping Inservice Inspection Topical

Report Clarifications” (PA-NSC-0076)

Reference 1:Letter from Girija Shukla (NRC) to Mr. Gordon Bischoff (Westinghouse
Owmers Group), Dated November 24, 2004, Acceptance of Topical
Report WCAP-14572-NP, Rev. 1, “WOG Application of Risk-Informed
Methods to Piping ISI Topical Report Clarifications™ for Review (TAC
No. MC3979)

Attachment 1 to this letter provides the responses to the NRC Request for Additional
Information (RAT) from the review of WCAP-14572, Rev. 1-WP-A Supplement 2,
(Non-Proprietary), “Westinghouse Owners Group Application of Risk-Informed
Methods to Piping Inservice Inspection Topical Report Clarifications”. The draft
responses to the RAIs have been revised as agreed fo in the telecon between
Westinghouse, the Westinghouse Owners Group and the NRC held on April 26,
2005. These RAI responses do not contain any proprietary information. These RAI
responses are being provided to support issuance of the draft Safety Evaluation by
August 15, 2005 in accordance with your acceptance review letter (Reference 1).

Attachment 2 contains the mark-up revisions to the WCAP-14573, Rev. 1-NP-A
Supplement 2 on the actual pages from Supplement 2.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc

September 2006

ccccccccccCccocccc

G

CeEcoreecccccccoodi



B-3
US NRC Document Control Desk June 22, 2005
WOG-05-296 ~ Page2of2

If you have any questions regarding this information, plcase feel free to call Mr. Steven
DiTommaso of the Westinghouse Owners Group Program Management Office at 412-374-
5217.

Very truly yours,

Wi T A Tt fr_
D.F. Pilmer g
Vice-Chairman, Westinghouse Owners Group
mjl

Attachments

cc:  WOG Steering Committee
WOG Licensing Subcommittce
WOG Materials Subcommittee
G. Shukla, USNRC (via Federal Express)
S. Dinsmore, USNRC (via Federal Express)
WOG Project Management Office
P. Stevenson, Westinghouse
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Attachment 1 to WOG-05-296

REQUEST FOR ADDITIONAT INFORMATION (RAT)
WESTINGHOUSE OWNERS GROUP

APPLICATION OF RISK INFORMED METHODS TO PIPING INSERVICE INSPECTION
TOPICAL REPORT CLARIFICATIONS
(TOPICAL REPORT WCAP-14572. REVISION 1-NP-A, SUPPLEMENT 2)

REQUEST FOR ADDITIONAL INFORMATION (RAT)

WCAP-14572, Revision 1-NP-A, Supplement 2 addresses two methods of calculating failure probabilities
for multiple pipe size segments. In the first method, a failure probability is calculated for every pipe size
in the multiple pipe size segment, and the highest failure probability associated with the segment is used
to represent the segment. In the second method, all of the degradation mechanisms present in the segment
are combined on the limiting weld in the segment. If the resulting failure probability is not overly
conservative, the calculated failure probability is used. If1t is overly conservative, the segment is split by
size and a new failure probability 1s recalculated for each of the new segments. Supplement 2 argues that
the first method 15 an acceptable alternative to the second method, in which all of the degradation
mechanisms present in the segment are combined on the limiting weld 1n the segment, as outlined in
WCAP-14572, Revision 1-NP-A, “Westinghouse Owners Group Application of Risk-Informed Methods
to Piping Inservice Inspection Topical Report.”

In arguing that the first method 1is acceptable, Supplement 2 attempts to demonstrate that there 1s no
difference or an isignificant difference in the number of exanunations yielded by using the first method
as opposed to using the second method. In order to compare the two methods, Supplement 2 discusses the
range of possible scenarios among multiple pipe size segments that could occur in Risk-Informed
Inservice Inspection (RI-ISI) programs using the first method. In reviewing Supplement 2, the staff’
believes that there are ten different scenarios presented to evaluate the potential differences in the number
of exams based on the categorization of segments into High Safety Significant (HSS) or Low Safety
Significant (LSS) categories. Additionally, the staff believes that there are four different scenarios
presented to evaluate potential differences in the number of exams based on the change-in-risk evaluation.
Appendix A of Supplement 2 describes a review/screening process that examines each of the scenarios to
1dentify if there would be any potential difference in the number of examinations when using the first
method as opposed to using the second method. This process was followed to evaluate five RI-ISI
programs that used the first method to calculate failure probabilities for multiple pipe size segments.

NRCRAI1l. Does Westinghouse concur that there are ten different scenarios based on the
categorization and four different scenarios based on the change in risk evaluations that are described in
Supplement 2? If not, how mamny scenarios does Westinghouse believe are addressed in Supplement 2?
Briefly list each scenario described in the review/screening process described in Appendix A.

Response to NRCRAT1

There are eight basic scenarios based on categorization. They are identified in Table RAI 1-1. For all the
scenarios except number 1, the multiple pipe size segment is categonized high safety significant (HSS).
The progression from one scenario to the next 1s important in understanding how Section 2 of Supplement
2 evaluates each scenario and covers the possible cases.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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Table RAT1.1 WCAP-14572 Supplement 2 Scenarios Based on Categorization

Number | Scenario Is the Scenario Used in Supplement 2
Appendix A?
1 The multiple pipe size segment 15 Jow safety significant Due to a prior agreement between the NRC

(Section 2.2.1).

and WOG (May 14, 2003 meeting at the
NRC) that this scenario does not resultin a
difference in the number of examinations,
this scenario was not specifically identified
or called out'in Appendix A.

The Only Difference in SRRA Inputs Are the Nominal
Pipe Size or Thickness-to-Outside Diameter Ratio
(Section 2.2.3). Note that this scenario is the second
method described in the first bullet for the second method
in Section 2.1.

Yes

Segments Comprised of Socket Welded Piping (Section
2.2.3). The segment is comprised of socket welded
piping and does not have an extemally generated
degradation mechanism.

Yes

Segments Comprised of Butt and Socket Welded Piping

T here the Only Differences in SRRA Inputs are Between
the Butt and Socket Welded Portions (Section 2.2.3). The
segment is comprised of butt and socket welded piping
where the only differences in SRRA inputs are between
the butt and socket welded portions and there is no
externally generated degradation mechanism on the
socket welded piping.

Yes

No Difference in the Failure Probability Used to
Represent the Segment (Section 2.2.3). In scme cases the
failure probabilities do not significantly differ using the
tivo methods.

Yes

Only One Size Remains HSS When Splitting a HSS
Multiple Pipe Size Segment (Section 2.2.3). When a HSS
multiple pipe size segment s split into separate segments
based on pipe size, it is possible that one split segment
will be categorized as HSS and the rest will be
categorized as LSS by the expert panel due to lower
failure probabilities for all but the HSS split segment.

Increases in the Segment Failure Probability That Are
Not Overly Conservative (Section 2.2.3). If the failure
probability in a multiple pipe size segment is determined
by using SRRA inputs specific to each pipe size, then it is
possible that using the most limiting SRRA inputs from
all the pipe sizes may result in an increase in the failure
probability for the segmeant that is not overly
conservative.

Yes

Increases in the Segment Failure Probability That Are
Potentially Overly Conservative (Section 2.2.4) Itis
possible that using the most limiting SRRA inputs from
all the pipe sizes in a segment will result in an overly
conservative failure probability.

No

Note that there is a potential for combinations of scenarios to be used to demonstrate that there is no
difference in the number of examinations. For example, a multiple pipe size segment may be comprised
of 2 or more butt welded sizes and 2 or more socket welded sizes. The only difference in the butt welded
portions may be the nominal pipe size. Thus, using scenario 2 there is no difference in the number of
examinations for the butt welded portion. Scenario 3 may be used to demonstrate that there 1s no
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difference for the socket welded portion due to multiple sizes. And finally scenario 4 is used to
demonstrate that there 1s no difference in the number of examinations due to butt and socket welded
piping in the same segment. Numerous combinations are possible and may have been encountered and
used as part of this analysis.
There are 11 basic scenarios for the change-in-risk evaluation that can occur if multiple pipe size
segments are split by pipe size. Additional scenarios are possible if a multiple pipe size segment has
more than two pipe sizes; however, these additional scenarios can be broken down into combinations of
these basic 11 scenarios. These 11 basic scenarios are presented in Table RAI 1-2.
RAT1-2 Basic Scenarios Associated with the Change-in-Risk Evaluation
.\Iulnspelge“l::ﬁ : Size Split Segment 1 Split Segment 2 Is the Scenario
. m Used in
Scenario Safety W A.S ME, Safety AS.ME Safety ASfME Supplement 2
Significance Section X1 Significance Section XI Significance Section X1 Appendix A? @
< Exams Exam Exam
1 LSS 2 LSS Y LSS Y Yes '\
2 LSS 1 LSS Y LSS N Yes
3 LSS 0 LSS N LSS N Yes
4 HSS 2 HSS Y HSS Y No
5 HSS 1 HSS Y HSS N No
6 HSS 0 HSS N HSS N No
7 HSS 2 HSS Y LSS Y No
8 HSS 1 HSS Y LSS N No
9 HSS 1 HSS N LSS Y No
10 HSS 0 HSS N HSS N No
11 HSS 0 HSS N LSS N No
Notes: (1) None of the HSS segments used in this study would have resulted in a LSS split
segment. Since meeting the change-in-risk criteria would not have been adversely
affected, the HSS multiple pipe size segments were not checked to determine if there
was an ASME Section XI exam on more than one size.

(2) For one plant, all LSS multiple pipe size segments were conservatively assumed to
have an ASME Section XTI examination on each pipe size.

(3) For this analysis no distinction was made between the LSS multiple pipe size
segments with ASME Section XI exams on one pipe size and the LSS multiple pipe
size segments with no ASME Section X1 exams.

Refer to the response to RAI 7 for revised text for part of Section 2.2.4 to reflect this additional
information on the scenarios associated with the change-in-risk evaluation.
WOG-05-296 3
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NRCRAI 2. Is the review/screening process described in Appendix A of Supplement 2 to be applied as
part of the development of every RI-ISI program that utilizes the first method to calculate failure
probabilities for multiple pipe size segments? Is the process intended to be applied to licensees that
already have an approved RI-ISI program? If either of the above is true, vwhere does Supplement 2 state
this?

Responses to NRC RAI 2

2.a Is the review/screening process described in Appendix A of Supplement 2 to be applied as part of the
development of every RI-ISI program that utilizes the first method to calculate failure probabilities for
multiple pipe size segments?

Response to 2.a:
No. The review process is included to demonstrate that there are no differences or insignificant

differences between the two methods of calculating failure probabilities.

2.b Is the process intended to be applied to licensees that already have an approved RI-ISI program?

Response to 2.b: :
No. The review process is included to demonstrate that there are no differences or insigmficant

differences between the two methods of calculating failure probabilities.

2.¢c Ifeither of the above is true, where does Supplement 2 state this?

Response to 2.c:
The Supplement does not state this. The one-time comparison is presented 1n Supplement 2 in detail as a

generic basis for supporting failure probabilities that were calculated in accordance with first method
descnibed 1n Section 2.1.

To clearly identify the informational only portions of Supplement 2, the following text will be added:

New first paragraph under Section 2.2:
Section 2.2 and its associated subsections are provided for informational purposes only. The analyses
described in this Section do not represent additional requirements for conducting a nisk-informed ISI

program.

New first paragraph under Appendix A:
Appendix A is provided for informational purposes only. The analyses described in this appendix do not
represent addittonal requirements for conducting a nisk-informed ISI program.

NRCRAI3. Page2-4 of Supplement 2 presents the following scenario:

1. An HSS multiple pipe size segment.
2. The only differences in the structural reliability and risk assessment (SRRA) computer code
inputs for each size in the segment are nominal pipe size and/or thickness-to-outside diameter ratio.

Is every weld in these segments exposed to the same conditions? Must the segment have either no
degradation mechanisms in all of the multiple pipe size segment, only postulated degradation
mechanisms, or only active degradation mechanisms to be included in this scenario? Please explain why
this scenario would never result in overly conservative pipe failure frequencies for all combinations of
degradation mechanisms and pipe sizes. Does use of the smallest pipe size for the SRRA input ahvays
yield the highest failure probabilities, regardiess of any degradarion mechanism or must the calculation
be done for each pipe size to identify the highest failure frequency? Please provide the maximum range

WO0G-05-296 4
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of pipe sizes (i.e., the smallest and the largest pipe size) in these types of multi-pipe size segments. Please
provide the maximum number of different pipe sizes in these types of segments.

Responses to NRC RAI 3

3.a Is every weld in these segments exposed to the same conditions?

BCSQOHSC to 3,%\3

Not necessarily. Every weld may not be exposed to the same conditions, however, for this scenario the
SRRA inputs other than nominal pipe size and’or thickness-to-outside diameter ratio have been set to the
same values.

3.b Must the segment have either no degradation mechanisms in all of the multiple pipe size segment,
only postulated degradation mechanisms, or only active degradation mechanisms to be included in this
scenario?

Response to 3.b:

No — any combination. In this case, the limiting conditions from all of the pipe sizes are used on all sizes.

3.c Please explain why this scenario would never result in overly conservative pipe failure frequencies
Jor all combinations of degradation mechanisms and pipe sizes.

Response to 3.c:

This scenario could potentially result in overly conservative failure frequencies if degradation
mechanisms that apply to only one of the segment’s pipe sizes are combined with mechanisms applicable
only to the segment’s other pipe sizes. The potential for calculating overly conservative results also exits
for a single pipe size segment for which overly conservative SRRA inputs have been used or a segment
that has different degradations mechanisms on different locations of the pipe. Regardless of whether the
segment has multiple pipe sizes, there are checkpoints in the methodology for identifying overly
conservative failure frequencies. First, the SRRA results are reviewed for reasonableness by the
engineering team responsible for their generation. Next, the SRRA results are reviewed at a higher level
during the review of the risk evaluation results. Finally, the expert panel is presented with the failure
information for each segment. If, at any point in this process. it is determined that the failure frequencies
are overly conservative, the responsible engineering team will review the inputs and assumptions and
remove any excess conservatism. In doing this, the team may decide it is appropriate to split the segment.

3.d Does use of the smallest pipe size for the SRRA input ahvays vield the highest failure probabilities,
regardless of any degradation mechanism or must the calculation be done for each pipe size to identify
the highest failure frequency?

Response to 3.d:
In most cases, if all inputs are the same except pipe size, then the smaller pipe size will have a higher

failure probability.

3.¢ Please provide the maximum range of pipe sizes (i.e., the smallest and the largest pipe size) in these
types of multi-pipe size segments.

Response to 3.e:
There is no formal limit on the maximum range of pipe sizes allowed for a segment. For the units used as

examples in Appendix A, Units A, B, and C calculated failure probabilities using the first method
described in Section 2.1. Units D and E followed the second method deseribed in Section 2.1 except for
one segment per unit as described in Appendix A. Therefore. the ranges requested are from Units A, B,
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W)

(“J and C. For this scenario, the maximum range of the nominal pipe diameters in one multiple pipe size

W segment is 3 inches to 24 inches.

W 3.f Please provide the maximum number of different pipe sizes in these types of segments.

W/

g Response to 3.f:
() There is no formal limit on the maximum number of pipe sizes allowed for a segment. For this scenaric

for Units A, B, and C in Appendix A, the maximum number of pipe sizes in one multiple pipe size

tﬁ‘} segment is 5.
G,
«;) NRCRAI4. Page 2-4 of Supplement 2 presents the following scenario:
‘u J 1. An HSS multiple pipe size segment that contains both socket welded piping and butt welded
piping.
L) 2. There is no external degradation mechanism on the socket welded piping.
» 3. The only difference in the inputs is between the socket and butt welded portions of the
W 3. Theonlydi i the SRRA inputs is beh h ket and b Ided porti h
N segment.
L
L) Must all the socker and burtt welds be exposed to the same degradation mechanisms? Does the segment
‘ have either no degradation mechanisms in the multiple pipe size segment, only postulated degradation
i) mechanisms, or only active degradation mechanisms? Can there be different postulated or active
. degradation mechanisms benween the socketed and the butt welded portions of the segment? Please
J explain why this scenario would never result in overly conservative pipe failure frequencies for all
W) combinations of degradation mechanisms and pipe sizes.
() Supplement 2 argues that, in this scenario, there is no difference in the number of exams when using th
W) Jirst method as opposed to using the second niethod. However, as stated in Section 2.2.3, page 2-3, of
upplement 2, “If a multiple pipe size segment is split into separate segments based on pipe size a)
Suppl t 2, “If a HSS multiple pipe size seg is split i 52 g based on pipe si:
... more than one pipe size is categorized as HSS, the minimum number of examinations may increase fron.
', 1 ipe size is categorized as HSS, the mini b inati j
y one to the number of segment pipe sizes that are categorized as HSS.” Within each of these segments, 1
o socket welds without external degradation will be inspected using VI-2, and all of the butt welds wit
k Ids with I degradati 11 be inspected using VI-2, and all of the b Ids with
L active degradation mechanisms will be inspected. However, the butt welds without active degradation
‘ mechanisms will use the Perdue model analysis to determine the number of welds to inspect within eacl
L) segment. WCAP-14572 (p. 178, 3.7.2) states that, when using the Perdue model, a minintum of one exc
() is chosen for each HSS segment. Therefore, each HSS segment created when the segment is split based
o on size, with a butt weld would require a minimum of one exam. So, there appears 1o be a potential for
() the number of exams 1o increase when an HSS multiple pipe size segment containing both socket welds
L and buttwelds is split into separate segments based on size. Please justify' your conclusion that, in this
- case, there is no difference in the number of examinations.
i/
L Responses to NRC RAI 4
L) 4.2 Must all the socket and butt welds be exposed to the same degradation mechanisms?
L) esponse to 4.a:
. No. In this scenario, the socket and butt welds are subject to different degradation mechanisms or the
‘ same degradation mechanism but with different severities or a combination of different degradation
L) mechanisms and different severities.
)
o
o
W,
) WOG-05-296 6
L
o/
)
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4.b Does the segment have either no degradation mechanisms in the multiple pipe size segment, only
postulated degradation mechanisms, or only active degradation mechanisms?

Response to 4.b:
Any combination is possible.

4.c Can there be different postulated or active degradation mechanisms between the socketed and the
butt welded portions of the segment?

Response to 4.¢:

Yes, by the definition of this scenario, the socket and butt welds are subject to different degradation
mechanisms or the same degradation mechanism but with different severities or a combination of
different degradation mechanisms and different severities.

4.d Please explain why this scenario would never result in overly conservative pipe failure frequencies
Jor all combinations of degradation mechanisms and pipe sizes.

Response to 4.d:
As discussed in the response to RAI 3, overly conservative failure frequencies can be calculated for any

segment, However, the means by which the failure frequencies are calculated for this scenario using the
first method does not introduce any additional potential for overly conservative results. The degradation
mechanisms applicable to the socket welds are only applied to the socket welds and are not applied to the
butt welds, and the degradation mechanisms applicable to the butt welds are only applied to the butt welds
and are not applied to the socket welds. Thus, the failure frequencies are calculated in a best estimate
manner.

4.e Please justify your conclusion that, in this case, there is no difference in the number of examinations.

Response to 4.e:
In this scenario, the only difference in degradation mechanisms is between the butt and socket welded

portions of piping. If the segment was split, the only split considered would be between the butt and
socket welded piping. If there are multiple butt welded pipe sizes, the only differences are associated
with the physical dimensions and are addressed in Supplement 2 under the subsection titled “The Only:
Difference in SRRA Inputs Are the Nominal Pipe Size or Thickness-to-Outside Diameter Ratio.” Thus,
the butt welded portion of the segment is modeled such that all degradation mechanisms in the butt
welded portion are included in the limiting weld (i.e.. the limiting degradation mechanisms from the butt
welded portion are combined or added and included in the limiting butt weld). If there are multiple
socket welded sizes, they would be addressed in Supplement 2 under the subsection titled “Segments
Comprised of Socket Welded Piping.” Therefore. there is no difference in the number of welds inspected
for this scenario.

The following text will be added to the bottom of page 2-4:
Thus, there is no need to combine degradation mechanisms between the butt and socket welded
portions of piping because the same number of examinations are identified for the butt and socket

welded portions of piping: independent of whether the degradation mechanisms are combined or
not.

WO0G-05-296 7
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i/
L/
W The following text will be added before the last paragraph in Section 2.3:
W There is no need to combine degradation mechanisms between the butt and socket welded
- portions of piping because the same number of examinations are identified for the butt and socket
L‘f}' welded portions of piping; independent of whether the degradation mechanisms are combined or
i) not.
W NRCRAIS. Onpage 2-6 and 2-7 of Supplement 2, the following scenario is addressed:
A p pp
i,/
«‘«“ ‘ 1. An HSS multiple pipe size segment is not eliminated by another scenario and a new failure
L probability is calculated using the most limiting inputs for all the pipe sizes.
= . The multiple pipe size segment’s failure probability, calculated by using the most limitin
O 2. The HSS multiple pipe size seg s failure probability, calculated by using tl limiting
L SRRA in}]mts from all pipe sizes, results in an increase in the failure probability of the segment that is
) not overly conservative.
“4;) Supplement nvo states two methods to determine if the failure probability is overly conservative: (1) any
() increase that is less than an order of magnitude; or (2) if the sun: of the failure probabilities from the
h individual pipe sizes is approximately the same or higher than the failure probability based on the most
L) limiting SRRA inputs, the failure probability is considered not to be overly conservative. Which of these
w) methods is used in the review/screening process described in Appendix A?
N Response to NRC RAI §
W Only the sum of the failure probabilities was used in this analysis. The text of the second item under the
{ first paragraph on page A-2 of Supplement 2 will be revised as shown below:
paragrap. Pp
L - If there is an increase in the failure probability that would be used to represent the
) multiple pipe size segment, is the new faxlure probabxhty used to represcnt thc segment
- not overly conservative?
(S an-orderofmagnitude-or If the sum of the failure probabﬂmcs that would be used for the
W individual pipe sizes is approximately the same as the failure probability for the segment
) using the most limiting SRRA inputs from all of the pipe sizes in the segment, the
() failure probability is considered to be not overly conservative.
'L;,,) NRC RAI 6. Onpage 2-8 of Supplement 2, the following scenario is addressed:
L)
. 1.  An HSS multiple pipe size segment is not eliminated by another scenario and a new failure
L probability is calculated using the most limiting inputs for all the pipe sizes.
] 2. The HSS multiple pipe size segment s failure probability, calcilated by using the most limitin
) iple pip g p y using g
SRRA inputs from all pipe sizes, results in an increase in the failure probability of the segment that is
pip 14 gn
L) overly conservative. Thus, the segment is split by pipe size.
L 3. Ifthis segment has multiple postulated degradation mechanisms, the minimum requirement of one
' examination will result in a difference in the number of exams between using each of the methods to
g
L./ calculate the failure probability for a multiple pipe size segment.
L) The impact of this scenario on the ability of the RI-ISI program to provide an ongoing assessment of
L J piping conditions by targeting locations with degradation mechanisms depends on the number of
. postulated mechanisms in the RI-ISI program. Appendix A of Supplement 2 provides an evaluation of five
L risk-informed ISI programs which used the first method to calculate the failure probability of multiple
P! pipe size segments. In each of these programs, how many segments had only postulated degradation
o mechanisms, only active degradation mechanisms, and both active and postulated degradation
L) mechanisms? If the review/screening process described in Appendix A identifies the above scenario, does
W the process require that more exams be added to the RI-ISI program?
s WOG-05-296 8
o/
W
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Responses to NRCRAI 6

6.a In each of these programs, how many segments had only postulated degradation mechanisms, only
active degradation mechanisms, and both active and postulated degradation mechanisms?

Response to 6.a:
As stated in the response to RATI 3.¢, Units D and E estimated failure probabilities following the second

method described in Section 2.1, except for one segment per unit as described in Appendix A. Therefore,
the information requested ts from Units A, B, and C. Table RAI-6 shows the number of HSS segments
for each unit and whether they include active or postulated degradation mechanisms. For these three
units, examinations are performed for the active mechanisms (Structural Element Selection Matrix
Region 1A) and an additional examination is always performed for a postulated mechanism (Structural
Element Selection Matrix Region 1B). For this reason, there are no segments that are considered to have
only an active degradation mechanism. The potential for multiple degradation mechanisms has occurred
in Units A, B, and C,

Table RA1 6 Numnber of Segments with Active and/or Postulated Degradation Mechanisms
Unit Number of HSS | Number of Segments with | Number of Segments with
Segments Active and Postulated Only Postulated
Degradation Mechanisms Degradation Mechanisms
A 45 32 13
B 29 2 27
C 32 6 26

6.b Ifthe review/screening process described in Appendix A identifies the above scenario, does the
process reqiiire that more exams be added to the RI-ISI program?

Response to 6.b: _
Scenario 8, described in the response to RAT 1, did not occur for the plants presented in Appendix A.

Supplement 2, Section 2.3, includes a requirement that if more than one degradation mechanism is
postulated on a HSS segment conduct one or more examinations that would address each of the postulated
degradation mechanisms. This requirement may result in an increased number of examinations.

The second to last sentence in the last paragraph of Section 2.3 will be revised to:
If more than one degradation mechanism is postulated on a HSS segment, it-is-recommended-that
consideration-be-given-to-condueting-conduct one or more examinations that would address each
of the postulated degmdanon mechanisms.

The second to last sentence in the last paragraph of Section 2.2.3 will be revised to:

The guidance requires reeemmniendsthat one or more eensideration-be-given-to-conduetine-an
examinations be conducted en-the-segment that addresses each postulatcd degradation
mechanisni on the HSS segment.

The last sentence in the fourth bullet on page 2-8 will be revised to:
However, if a HSS segment is modeled with multiple postulated degradation mechanisms, #is

feeeﬂnﬂeﬂded%lmt-eefﬁxlem&eifb&oﬁexﬁe—eeﬂéae%me conduct one or more examinations that

address each postulated degradation mcchamsm
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L/
W NRCRAIL7. Page 2-13 of Supplement 2 describes a scenario to evaluate potential differences in the

number of exams based on the change-in-risk evaluation. The scenario involves an HSS multiple pipe

W size segment that is divided by pipe size. Supplement 2 concludes that there is no difference or a

W/ conservative difference in the number of examinations due to splitting an HSS multiple pipe size segment.
- However, if at least one inspection was performed in every size under ASME Section XI and the HSS

k_) multiple pipe size segment is split by pipe size resulting in HSS segments and LSS segments, only the HSS

W) segment wonld be inspected under RI-ISI, The LSS segments would no longer be inspected, thus a

- possible increase in change-in-risk occurs. This results in a potential for adding more exams. Please

L Jjustify the conclusion that, in this scenario, there is no difference in the number of examinations when a

. multiple pipe size HSS segment is split by size.

L Response to NRC RAI 7

. This particular scenario could make it less likely to meet the change-in-risk criteria and there is the
L/ potential that additional examinations may be needed to meet the change-in-risk criteria. However, the
potential impact, if any. is expected to be minimal as discussed below.

W)
\ The text on pages 2-13 and 2-14 of Supplement 2, beginning with “From a change-in-risk perspective™...
L) and ending with “Thus, crediting the ASME Section XI examinations for addressing the risk in a segment
L results in a conservative evaluation relative to meeting the change-in-risk acceptance criteria.” will be
iJ replaced the revised text below. This revised text is based on the additional information provided in the
l;) response to RAI 1 and this RAL
«« ) There are 11 basic scenarios for the change-in-risk evaluation that can occur if multiple pipe size
' segments are split by pipe size. Additional scenarios are possible if a multiple pipe size segment has
W) more than two pipe sizes; however, these additional scenarios can be broken down into combinations of
W) these basic 11 scenarios. For each of these scenarios, the ability to meet the change-in-risk criteria is
affected by the failure probabilities used to represent the split segments which is dependent upon whether
) the split segments would or would not be examined for each respective program. The failure probabilities
% with IS are generally lower than failure probabilities without ISI. Each basic scenario is evaluated in
- Table 2.2-4 by comparing the potential difference between the RI-ISI program and the ASME Section XI
) program for the multiple pipe size segment against the combined potential difference between the two
programs for the split segments. Augmented examinations are not addressed in Table 2.2-4 since the
i) augmented examinations are conducted as part of both the risk-informed ISI and the ASME Section XI
L) programs and are treated the same for each program in the change-in-risk calculation.
W)
L/
L)
W
'
LJ
L)
)
L)
./
W
./
l; ) WOG-05-296 10
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Table 2.2-1 Scenarios for Splitting Multiple Pipe Size Sezments and Their Effects on the Change-in-Risk Evaluation
Ability to Meet
- . . . . . Charge-in-Risk
Scenario Multiple Pipe Size Segment Splif Segment 1 Split Segment 2 Critegxia After
Split
Safety # ASMB Safery | RLIST | ASME Safety ReISI | ASME
Significance Section X Significance | Exam Section X1 Significanze | Exam Section XI
Exams Exam = Exam
1 LSS 2 1SS N Y LSS N Y Less'
2 LSS 1 LSS N Y 1SS N N Neutral®
3 LSS 0 LSS N N LSS N N Neumal'
4 HSS 2 HSS Y Y HSS Y Y Neutral’
5 HSS 1 HSS Y Y HSS Y N Greater
6 HSS 0 HSS Y N HSS Y N Greater”
7 HSS 2 HSS Y Y LSS N Y Less'
8 HSS 1 HSS Y Y LSS N N Nevtral®
9 HSS 1 HSS Y N 1SS N Y Greater”
10 HSS 0 HSS Y N HSS Y N Greater ~
11 HSS 0 HSS Y N LSS N N Neutral'”

Notes:

1. The difference in risk between the two programs for the multiple pipe size segment, =plit segment 1 and split segment 2 would be the same which is
lower risk for the ASME Section XI program. However, the combined difference in risk between the two programs for the split segments would be
zreater than the difference in risk between the programs for the multiple pipe size segment. Since the rizk for the ASME Section XI program would
be less than that for the rizk-informed ISI prozram for this scenario, the ability to meet the chanze-in-rizk criteria would be rednced.

2. The difference in nsk between the o programs for the multiple pipe size segment and split segment 1 would be the same. There would be no
difference in rizk between the programs for split segment 2. The combined difference in 115k between the two programs for the split segments
would be the same as the difference in rick between the programs for the multiple pipe size segment and the ability to meet the change-mm-nisk
criteria would not be affected.

3. There would be no difference in rizk between the fwo programs for the multiple pipe size segment, split zegment 1 and split segment 2. The ability
to meet the change-in-rizk criteria would not be affected.

4. There would be no difference m rizk between the fwo programs for the multiple pipe size segment, <plit sezment 1 and zplit zezment 2. The ability
to meet the change-in-risk criteria would not be affected.

5. There would be no difference in risk between the two programs for the rmltiple pipe size zegment and split sezment 1. The difference in rick
between the two programs for =plit segment 2 would be different. The risk asseciated with the risk-informed ISI program would be lower. The
combined difference in risk between the hvo programs for the split segments would be greatar than the difference in rizk befween the programs for
the multiple pipe size segment. Since the risk for the risk-informed ISI program is less than the ASME Section X1 program, tha ability to mest the
change-m-tnisk criteria 15 greater.

WOG-05-286 11
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10.

11.

The difference in rizk between the hwo programs for the multiple pipe size segment, split segment 1 and =plit zegment 2 would be the same which is
lower risk for the rizk-informed ISIprogram. However the combined difference in risk between the tvo programs for the split segments would be
greater than the difference in risk between the programs for the nmltiple pipe size segment. Stuce the risk for the nsk-informed ISI program would
be less than that for the ASME Section X[ program fer this scenario, the ability to mest tha change-in-ritk criteria would be greater,

There would be no difference i risk between the two programs for the multiple pipe size segment and split sezment 1. The difference nrisk
between the two prozrams for split zegment 2 would be different. The rizk asseciated with the ASME Section XI program would be lower. The
combined difference in risk between the two programs for the split segments would be zreater than the difference in 11k between the programs for
the multipls pipe size segment. Since the rizk for the ASME Section XI prozram is less than the rizk-informed IST program, the ability to meet the
change-m-rizk criteria is reduced.

There would be no difference in rizk between the two programs for the multiple pipe size sezment, split segment 1 and 2plit segment 2. The ability
to meet the change-in-rizk criteria wounld not be affected.

There would be no difference iu risk between the two programs for the multiple pipe size segment. The difference in rick between the two programs
for split zezment 1 would be different. The rizk associated with the rizk-informed ISI program would be lower. The difference in risk between the
two programs for split segreent 2 would be different. The rizk aszociated with the ASME Section XI program would be lower. Split zegment 1
would be HSS, and =plit segment 2 would be LSS. Therefore the effects from split segment 1 would dominate. The combined difference in nisk
between the two programs for the split segments weuld be greater than the diffsrence befween the two programs for the nultiple pipe size segment.
Since split segment 1 would dominate the effect and the rizk would be Iower with the ritk-informed ISI program for split segment 1, the ability ¢o
meet the change-in-rizk criteria would be greater.

The difference in risk befween the two programs for the multiple pipe size segment, =plit segment 1 and =plit segment 2 would be the same which is
lower risk for the n=k-informed ISI program. However, the combined difference in risk between the towo programs for the plit zegments would be
zreater than the difference in risk between the prozrams for the mmltiple pipe size segment. Since the rizk for the ritk-informed ISI program would
be less than that for the ASME Secion XI program for this scenario, the ability to meet the change-in-risk criteria would be greater.

The difference in risk between the two programs for the multiple pipe size segment and zplit segment 1 would be the same. There would beno
difference in rick between the programs for zplit sezment 2. The combined difference in rizk betveen the two programs for the zplit segments
would be the same as the difference in rick between the programs for the multiple pipe size sezment and the ability to meet the change-in-rizk
criteria would not be affected.

WOG-05-295 ) 12
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Tke evaluations of these basic scenarios demonstrate that, in all but two cases, splitting a roultiple
pipe size segment will eitker have a reutral effect on the change-in-risk evaluation or increase the
ability of the RI-ISI program to meet ths change-in-rizk criteria. For the two cases in which meating
the change-in-nsk criteria may be more difficult, tha potential impact, 1f any, 15 expectad to ba
minimal for the following reasens:

» Based on tha experience to date, multiple pipe size segrents typically do not contain an
ASME Section XI exammation on more than one size.

»  Thesze multiple pipe size zegments ara LSS. Segmeants that are defined az LSS have a lower
piping CDF and LERF and are unlikely to have a significant irvpact on the change-in-rizk
calculations and in meeting the criteria.

*  There is inherent conzervatism built into the change-in-risk calculation. It is conservatively
assumed that the ASME Section XI exarunatons address the risk asscciated with the
segreent, although In reality they may not. In a rmltiple pipe size segment with an ASME
Section XI examination, it 15 possibla that the ASME Section X1 examination is not on tha
pipe size with the highest fajlure probability. Fuxthenmore, it 15 possible that on a single size
segment, the ASME Secfion XTI examination may not oceur at the element with the
controlling pestulated degradation mechanism. In these cases, it is possible that the ASME
Section X1 examination does not address the majority of the rizk associated with the segmaent.
Thus, erediting the ASME Section X1 examinations for addressing the risk in a segment
results in a consenvative evaluation relative to meeting the change-in-risk acceptance eriteria.

NRCRALS. Thereview'zcreening process discuzsed in Appendix A appears 10 have two scenarios
under which examinations would be added to the RI-ISI program. One of these ’cenanm iz addressed in
guestion 8. The other scenario occurs when:

An LSS muliiple pipe zize zegment contains an ASME Section X exam on more than one zize.
This segment is splis bazed on size and the change-in-risk eriteria is nor mes, even with consenatisms
remaved.

Doez the process recommend an increazed number of examinationz? [f so, where in Supplemen: 2 is thiz
stated?

Response to NRCRAI S

In Supplement 2, there iz no recoromandation to increase the number of inspections to meet the change-
in-risk eriteria, The units analyzed in Appandix A met the change-in-risk cnteria with no additional
examinations. Units D and E encountered a scenaric other than 1 and 2 above where fheir expert panel
increazed the number of examinations above what was required by the Perdue Model. This scenario is
addressed in the revised last paragraph in Section 2.3 of Supplement 2 which requires that ona or more
examinations be conducted to address each of the postulated dagradation mechanizsms on a HSS sezment
with more than one postulated degradation machanism This may result in an increased number of
examinations.

Appendix A of Supplement 2, provide: an evaluation of five rizk-informed ISI programs which used the

Jirst method to ealculate the failure probability of multiple pipe size segments. For these programsz, how
many different sizes did the pultiple pipe size segmenzs contain? What were the range: qf theze zizes?

WO0G-05-296 13
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Response to NRC RAI S

As dizeussed in the response to RAT 3, the requested data is provided for Units A, B, and C in Appendix
A. For Unit A, the segment that had the maximum number of pipe zizes had 6 different sizes whose
nominal pipe diameters ranged from ¥ to 6”. The Unit A segment that had the maxirmm range of sizes
included nominal pipe diameters from 37 to 247, For Unit B, the zegment that had the maximum number
of pipe sizes had 3 different sizes whose nominal pipe diameters ranged from 67 to 127, The same Unit B
segmrent alzo had the maxirmum range of zizes. For Unit C, the sepment that had the maximum number
of pipe s1zes had 4 different sizes whose nominal pipe diameters ranged from 3/4” to 37, The Unit C
segment that had the maximum range of sizes included rommal pipe diameters from 8" to 14™,

Section 3 of Supplement 2 describes the basiz for vhich the expert panel can elazsifi segments that have
been derermined, by quantitative methods, to be HSS az LSS. However, the basis doez not appear 10
include consideration of the time necessary for operators to diagnoze the failed fimctions or the
availability of equipment needed to recover from or mitigate the failures. Please siate {f Supplemen: 2
stater these consideration: as part of the basis for the expert panel to reclassify cegments from HSS to
LSS.

Response to NRC RAT 10

The wording in Supplement 2 was intended to imply that the time to diagnosze the failad funztion is to be
included in the time considared. The following senfences will be revised to explicitly stata this:

In Section 3.2, the last zentence of the second paragraph will be revised to:

The expert pans] must earefillv-consider what actions the operaters would take, the indications that
would be available to alart the operator o take the appropriate action, and tha time available to-the
eparator-to-take-the-actions for diagnosis and for the operators to take the actions. The equipment

associated with taking the action must be available.
In Section 3.3, the third bullet of the third paragraph will be revized to:
There i3 tiree available for the operater to dingnose and take the action that results in a success path (ie.,

isolating or maitigating the piping failure) prior to the action becoming ineffective to mitigate the piping
fatlure consequences. The equipment associated with taking the action must be available.

Response to Clarification 1
Although not associated with the response to any RAI Note 2 of Table 4.1-1 will be revized to:
Includes examination locations and Class 1 weld examination requirement fizures that typically

apply to Class 1, 2, 3, or Non-Class walds identified in accordance with the rizk-informed
selection process described in Supplement1o52 \WCAP-14572, Revision 1-NP-A.
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CALCULATING FAILURE PROBABILITIES FOR MULTIPLE PIPE
SIZE SEGMENTS

BACKGROUND

Section 3.5 of WCAP-14572 Revision 1-NP-A and Supplement 1 to the WCAP discuss how 10 estimate
the structural reliability and risk asscssment (SRRA) failure probabilities for scgments. Based on the
information presented, there are two methods that can be used for calculating the SRRA failure
probability for a multiple pipe size segment.

The first method is:

A failure probability is calculated for every pipe size inthe segment since some of the input
parameters (c.g. nominal pipe size and thickness-to-outer diameter ratio) used by the SRRA code
vary bascd on the pipe dimensions. In some, but not all cases, other input parameters vary for
these “sub-segments” based upon the conditions for that particular sub-segment. The highest
failure probability associated with the segment is then used to represent the segment,

The second method is:

»

All of the degradation mechanisms in the segment being evaluated are included on a single weld
(i.c., the limiting degradation mechanisms are combined or added and included on the limiting
weld in the scgment).

If the results are not overly conservative the cakculated failure probability is used.

If the results ars overly conservative, the scgment is split and a failure probability js recalculated
for each of these new segments. If the results are not overly conservative, these calculated fallure
probabilities are used. If the results are overly conscrvative, the segment is split until reasonable
results are obtained.

This Supplement presents generic discussions and plant-specific examples that confirm that both methods
are acceptable by demonstrating that there is essentially po difference in the number of examinations
between the two methods or that any difference in the number of examinations would result in an
insignificant impact. Therefore, the use of the first method as discussed above is acceptable.

Section 2.2 provides additional discussion on the comparison of the methods and a summary of the plant.
specific examyples, and Section 2.3 provides additional guidance on estimating failure probabilities for
multiple pipe size segments. Details of the plant-specific .examples are presented in Appendix A,

22  DISCUSSION
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2-4

Although there is a potential for a difference in the absolute number of examinations, any differences are
cxpected to result in an insignificant impact. There are scveral reasons why a multiple pipe size segment
would not need (o be split or why there would be no difference in the number of cxaminations. The
following paragraphs explain on a qualitative basis the instances where there would be no difference in

the number of cxaminations.

The Only Difference in SRRA Inputs Are the Nominal Pipe Size or Thickness-to-Outside Diameter Ratio

Per Scction 3.3 of WCAP-14572 Revision 1-NP-A, multiple pipe sizc segments are permitied. By
definition, a multiple pipe size segment will have cither different nominal pipe sizes or thickness-to-
outside diameter ratios. Since the nominal pipe size and the thicknéss-to-outside diameter ratios arc
inputs to the SRRA code and since multiple pipe size segments arc acceplable, it can be concluded that
differences in the nominal pipe size and the thickness-to-outside diameter ratios are acceptable.
Therefore, if the only differences in the SRRA inputs for a HSS multiple pipe size segment are the
physical pipe dimensions (i.c., nomina! pipe size and/or the thickness-to-outside diameter ratio) these is

- no necd to split the segment, and there is no difference in the number of examinations.

Segments Comprised of Socket Welded Piping

1f a HSS segment is comprised of socket welded piping and does not have an extermally generated
degrudation, the entirc scgment is examined via 8 VT-2 examination, This applies to both singlc and
multiple pipe size scgments. 1If a multiple pipe sizc segment is split bascd on pipe size, each of the pew
segments would be examined via a VT-2 examination. Therefore, for, HSS socket welded multiple pipe
size segments where there is no externally generated degradation; there is no difference in the number of

examinations.

Segments Comprised of Butt and Socket Welded Piping Where the Only Differences in SRRA Inputs are
Between the Bunt and Socket Welded Portions

If a HSS scgment contains both socket welded piping and butt welded piping and there is no externally
generated degradation mechanism on the socket welded piping, the socket welded plping is examined via
a VT-2 visual examination. The number of examinations on the butt welded piping would be based upon
any active degradation mechanisms and the Perduc Mode! statistical analysis as previously mentioned in
Section 2.2.2. The Perdue Model analysis would be based on the data from the butt welded portion of the
segment. If the only differences in the SRRA inputs are between the butt welded piping and the socket
welded piping and the segment is split between the socket welded portion and the butt welded portion, the .
sacket welded segment {or socket welded portion of the original segment) would be examined via a VI-2.
The pumber of examinations on the butt welded segment (or butt welded portion of the original segment)
would be based upon any active degradation mechanisms and the Perdue Model analysis, The Perdue
Mode! analysis for the butt welded segment would be based on data from the butt welded portion of the
piping, resulting in no change in the way the examinations are detcrmined for the combined segment.
Therefore, for HSS multiple pipe size segments containing butt welded piping and socket welded piping
where there is no external degradation mechanism on the socket welded piping and the only difference in
the SRRA inputs are between the socket welded and the butt welded postions of the segment, there is no
difference in the number of examinations. Thus, ¥nere 14 1o Need Yo combune, degradetion medhonisms
behwesn e butk and socket Luelded portions o piping Meconse 50me@ umber
& Bxamiodions bre ileatfied Cor Hhe Bukt pnd sockeb werded portions & ?"P."’j:
indeperdent. ok whedher We L:srd bXen mechanisms e oow\blh&I ot not,
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. The potential difference in the number of examinations is associated with segments where there is
1o expected degradation mechanism.

» For those clements where there is no cxpected «degradation mechanism, the number of
cxaminations is determined by the Perdue Model analysis. A sufficient number of examinations
must be conducted 10 have a 95% confidence level that the current target leak rates will not be
exceeded. In accordance with WCAP-14572 Revision 1-NP-A page 174, a minimum of one
examination will be conducted even if the Perdue Model analysis shows a 100% confidence level
with no risk-informed ISL This minimum requirement may result in a difference in the number of
examinations; however, it still meets the acceptance criteria in Section 3.7.2 of the WCAP.

. In the cascs where one pipe size has a more limiting SRRA input than the other sizes, using the
more Jimiting SRRA input for the other sizes is most likely to result in no difference in the failure
probability used to represent the segment or an increase in the segment failure probability that is
not overly conservative,

. The most likely occurrence for increases in the segment failure probability that are potentially
overly conservative is associated with situations where different sizes have different more
limiting SRRA inputs or degradation mechanisms. As discussed above, if these degradation
mechanlsme are active or the segment is modeled as being highly susceptible to an active
degradation mechanism, there is no difference in the number of examinations. However, if a

WSS segment is modeled with multiple postulated degradation mechanisms, #4s-recommendod-thet

sonsideration-bo-given-to-sendueting onc or mare examinations that address cach postulated
degradation mechavism. A

Condoct

Although there could be = difference in the absolute number of required examinations detcrmined using
the first method versus the second method for calculating the SRRA failure probabilities of multiple pipe
size segments, the number of examinations must meet the aceeplance enténa in Section 3.7.2 of the
WCAP. The WCAP-14572 Revision 1-NP-A methodology is based on the more global intent and
purpose of a risk-informed IS1 program rather than the absolute number of examinations. The purpose of
risk-informed ISI programs is to properly address areas of degradation with moderate to high safety
consequences (arcas ol degradation with low safety comscquence are evaluated as part of the risk-
informed ISI program for consideration in a licensee defined program). The first method properly
identifies those piping segments with active degradation and moderate to high safety consequences. The
calculation of fatlure probabilities for segmente with multiple sizes does not impact the areas involving
active degradation mechanisms, but instead impacts arcas where inspection sampling is used to address
unexpected degradation.

This Supplernent contains quantitative evaluations of the poteatial differences from five risk-informed 151
programs. For each of the risk-informed 1S programs evaluated, the following process 15 used to ideatify
any potential differences in the number of cxaminations.

L The HSS multiple pipe size segments are identified.

2. Each HSS multiple pipe size segment is evaluated against the criteria identified above to
determine if there are any potential differences in the number of examinations,
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Unit D and Unit E Risk-Informed ISI Programs

The unit D and unit E risk-informed IS1 programs arc Class 1 and Class 2 programs. Similar to the other
risk-informed ISI programs that are evaluated for any potensial difference in the number of cxaminations,
it is determined that there are no differences in the number of examinations. However, a unigue situation
occurred on one segment at both unit I and unit E that had not occurred at the other units that are

evaluated. This situation is discussed in the following paragraphs.

The pressurizer surge lines at unit D and unit E are multiple pipe size segments consisting of two pipe
sizes. When the limiting SRRA inputs from all pipe sizes are nsed 1o calculate the failure probability, the -
controlling failure probabilities for the segments arc approximately the same, Thus, there is no difference

in the number of examinations.

The pressurizer surge lines are modeled with the patential far two postulated degradation mechanisms
that arc not active and the surge lines are not considered highly susceptibie 10 these degradation
mechanisms. Thus, the segments are placed in Region 2 of the structural element selection matrix. The
Perdue Model analysis of the surge line indicated that a minimum of one examination is required to
maintain a 95 percent confidence that the current target leak rates would not be exceeded. The expert
panel elected to assign two examinations to each of these segments to address each of the potential
degradation mechanisms. 1ad the scgment been split by pipe size, it is reasonable to assume that each of
the split segments would have been categorized as HSS, With 2 minimum of one examination per HSS
scgment, it is reasonable to assume that two examinations would have been conducted on each of the
pressurizer surge lines. Since the SRRA failure probabilities calculated by both methods are
approximately the same, there is no peed 1o split the segments, and there is no difference in the number of
examinations. However, additional guidance has been added to Section 2.3 of this Supplement to WCAP-

14572 Revision 1-NP-A to address this situation where a segment has morc than one postulated
¢ 10 2n active degradation

degradation mechanism that is neither active nor
that

uITRY

Bhe

:;mlg}"%dras h:ghly susceptib)

.

cxaminatioiyon-the- be

, mechanism. The gukhnc% X
(‘.Qnéo:lv.& ssgiment that nddresses cach postulated degradation mechanism. In some cases, this may result in doing
- . . . . N
mosc examinations than is required by the statistical amalysis. o6 e WSS St%mn’\

224 Evaluating Potential Differences Based on the Change-in-Risk Evaluation

For the change-in-risk evaluation, a comparison of the risk-informed ISI program and the current
Amcrican Society of Mcchanical Engineers (ASME) Section X1 ISI program is conducted using the risk
cvaluation that is developed as part of the risk-informed 151 program. On a simplified basis, the failurc
probabilitics without ISI are used o represent segments that have no cxamination and the failure
probabilitics with 1ST are used (o represent scgments that have an examination. As discussed in Section
4.4.2 of WCAP-14572 Revision 1-NP-A, the number of examinatinns (excloding the combination with
some augmented examinations) has no impact on the failure probability that is vsed to represent a

segment for cither program,

As previously discussed, WCAP-14572 Revision 1-INP-A allows the usc of maltiple pipe size segments.
However, if a multiple pipe size segment is split, there iz a potential effect on meeting the change-in-risk
criteria. The splitting of multiple pipe size scgments is used in some of the previous discussions to
demonstrate that there is no diffcrence in the number of examinations; therefore, the patential effects of

WCAP-]#&DH-NP-A. Supplement 2 May 2004
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splitting a multiplc pipe size segment on the change-in-risk evaluation are evaluated in the following
paragraphs.

a change-in-tisk perspective, splitting a HSS multiple pipe size segment by pipe size does not resu
in2gdditional examinations. HSS segments are inspected in the risk-informed 15! program. Ifall the
varioys sizes in a segment are inspected in accordance with ASME Section XL the same failure
probabiiity would be used for both programs for cach of the segments split by size. Thus, there wéuld be
no effect dg meeting the change-in-risk criteria. Since most multiple pipe size segments do nogrContain an
ASME Sectign X1 examination on more than one pipe size, the failure probability of the spji{ HSS
scgment repradenting the ASME Section XI program would be without 1ST whereas the {flure probability
of the split HSSY¢gment representing the risk-informed IS] program would be with IS, The net effect
increases the abilit to meet the change-in-risk criteria and possibly reduces the of additional
examinations requirey to meet the change-in-risk criteria. Thus, there is no diffedence or a conservative
difference in the numbdq of examinations due to splitting a HSS multiplc pippfize segment.

If a LSS multiple pipe sizc nt is split and none of the pipe sizes gaftains an ASME Section X1
cxamination, there is no effectQn meeting the change-in-risk critetipe/ The failure probability without IS1
would be used for all the pipe si2es in both the risk-informed a ASME Section X1 programs and
there would be no difference in the\CDF and LERF between € risk-informed and the ASME Section X1
programs for these segments, SimilaWy, if 2 LSS multiple pfpe size segment is split and only one pipe
size contains an ASME Section XI exalyination, there isslo effect on meeting the change-in-risk critetia.
In both cases, before the segment is split wpd after it iy/split, the failure probability with IS is nsed once
for the ASME Section X1 program, while ai other ilurc probabilitics are without ISL Thus, there is no
difference in the number of examinaGons duc litting a LSS multiple pipe size segment, where none
of the pipes sizes or only one pipe sizc containgen ASME Section X1 examination.

If a LSS multiple pipe size segment is spliyby pipe dzc and more than on¢ pipe size contains an ASME
Section X1 examination, the failure probbility with 13(would be used for the split segments to represent
the ASME Section XI program. The ffilure probability wjthout 1SI would be uscd for the split segments
1o represent the risk-informed 151 prégram. For the split sdxments, the difference between the two
programs is increased because are multiple sepments inXead of one. This situation could make it
Jess likely to meet the change-inrisk criteria and additional exalginations may be needed to mect the
change-in-risk criteria. The petential impact, if any, is expected tdbe minimal foe the following reasons:

. Based on the expfrience to date, multiple pipe size scgments txpically do not contain an ASME
Section X{ exagiination on more than one size.

. These muliple pipe size scgments are LSS. Segments that are defined as LSS have a lower
piping CPF and LERF and are unlikely to have a significant impact on Yhe change-in-risk
calculpfions and in mecting the criteria.

. There is inherent conservatism built into the change-in-risk calculation. Itis ¢ atively

sumed that the ASME Section XI examinations address the risk associated with gment,
although in reality they may not. In a multiple pipe size segment with an ASME Sectio
examination, it is possible that the ASME Section XI examination is not on the pipe size with the
highest failure probability. Furthermore, it is possible that on a single size segment, the AS

Trsert fext on Co\\ow\ng Y pages.
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There are 11 basic scenarios for the change-in-risk evaluation that can occur I multiple pipe size
segments are split by pipe size. Additional scenarios are possible if a muliiple pipe size segment has
more than two pipe sizes: bowever, these additional scenarios can be broken dawn into combinations of
these hasic 11 scenarins. For each of these scenarios, the ability 1o maet the change-in-risk criteria is
affected by the failure probubdlities used to represent the split segments which is dependent upon whether
the split segments would or would not be examinad for each respective program. The failure probabilities
with IS] are generally lower than failure probabilitics without ISI. Each basic scenario is evaluated in
Table 2.2-4 by comparing the potential differcnce between the RI-IST program and the ASME Section X1
program for the multiple pipe size segment against the combined potential difference between the two
programs for the split segments. Augmented examinations are not sddressed in Table 2.2-8 since the
augmented exarminations are conducted as part of both the nisk-informed 18I and the ASME Section X1
programs and are treated the same for each program in the change-in-risk calculation.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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Table 22-4 Scemarios for Splitting Multiple Pipe Stze Segments and Thelr Effects on the Change-in-Risk Evaluation
é)l:ilily 1o Meet
ange-In-Risk
Scenarfo | Multiple Pipe Stze Segment Split Segment § Split Segmaent 2 Crit fﬂ a After
Split
Satery | o AME L sary [ Rust] ASME ) sy | oRiast | AME
Significarce Exams Significsace Esamn Exam Significarxe Exam Exam
L LSS 2 LSS N Y LSS N Y Less’
2 LS5 1 LSS N Y LSS N N Neutzal®
3 LSS 0 LSS N N LSS N N Newral’
4 HSS 2 HSS Y Y HSS Y Y Newral’
5 HSS 1 HSS Y Y HSS Y N Grester
6 HSS 0 HSS Y N HSS Y N Greatas®
T HSS 2 HSS Y Y LSS N Y Less’
8 1SS 1 1ISS Y Y 1SS N N Newml®
9 $SS ! 118S Y N 1SS N Y Greater”
10 HSS 0 HSS Y N (1SS Y N Creater'
11 HSS 0 HSS Y N 1SS N N Neutral'

Notes:

The difference in risk between the two programs for the multiple pipe size segment, split segment | and split segment 2 would be the same which is

lower risk for the ASME Section XI program. However, the combined difference in risk between the two programs for the split segments would be

greater thian the difference in risk between the programs for the multiple pipe size segment. Since the risk for the ASME Section X1 program would

be less than that for the risk-informed IST program for this scenario, the ability to meet the change-in-risk criteria would be reduced,

The difference in risk between the twa programs for the multiple pipe size segment and split segment | would be the same. There would be no

difference in rigsk between the programs for split segment 2. The combined difference in risk between the two programs foe the split segments

would be the same as the difference in risk between the programs for the multiple pipe size segment and the ability to meet the change-in-risk

criteria would not be affected.

There would be no difference in risk between the two programs for the multiple pipe size segnwent, split segment 1 and split segment 2. The ability

to mzet the change-in-risk criteria would not be affected.

There would be no difference in risk between the two programs for the multiple pipe size sepment, sphit segment 1 and split segment 2. The ability

to meet the change-in-risk criteria would not be affected.

There would be no difference in risk between Lthe two programs for the muliiple pipe size segment and split scgment {. The difference in risk

betwezn the two programs for split segment 2 would be different. The risk associated with the risk-informed 15T program would bz lowet, The

combined difference in risk between the two programs for the split segments would be greater than the difference in risk between the programs for

the multiple pipe size segment. Since the risk for the risk-informed [S1 program is less than the ASME Section X1 program, the ability to meet the

change-in-risk criterin is greater.

The difference in risk between e two programs for the multiple pipe size segment, split segment 1 and split segment 2 would be the same which is

lower risk for the risk-informed IS1 program. However the combined difference in risk between the two programs for the split segments would be
2
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10.

greater than the difference in risk between the programs for the multiple pipe size segment. Since the risk for the risk-informed ISI program would
be less than that for the ASME Section XI program for this scenario, the ability to meet the change-in-risk criteria would be greater.

There would be no difference in risk between the two programs for the multiple pipe size segment and split segment 1. The difference in risk
between the two programs for split segment 2 would be different. The risk associated with the ASME Section X1 program would be lower. The
combined difference in risk between the two programs for the split segments wauld be greater then the difference in risk between the programs for
the multiple pipe size szgment. Since the risk for the ASME Saction X1 program is Jess than the risk-informed ISI program, the ability to meet the
change-in-risk criteria is reduced.

There would be no dilfference in risk between the two programs for the multiple pipe size segment, split segment 1 and split ssgment 2. The ability
to meet the change-in-risk criteria wonld not be afTected.

There would be no difference in risk between the two progrums for the multiple pipe size segment. The difference in risk between tha two programs
for split segment 1 would be different. The rizk assoctated with the risk-informed ISI program would be tower. The difference in risk between the
two pragrams for split segment 2 would be different. The risk nssociated with the ASME Section XI program would be lower, Split segment t
would be HSS, and split segment 2 would be LSS, Therefore the effects from split segment | would dominate. The combined difference in risk
between the two proprams for the split segments would be greater than the diffetence between the two programs for the multiple pipe size segment.
Since split segment | would dominate the effect and the risk would be lower with the risk-informed ISI program for split segment 1, the ability to
meet the change-in-risk criteria would be greater,

The difference in risk between the two programs for the multiple pipe size segment, split segment 1 and split segment 2 would be the sume which is
lawer risk for the risk-informed IS program. However, the combined difference in risk between the two programs {or the split segments would be
greater than the differznce in risk between the programs for the mulliple pipe size segment. Since the risk for the risk-infarmed I1SI program would
be less than that for the ASME Section X1 program for this sc2nario, the ability to meet the change-in-tisk criteris would be greater,

11, The difference in sk between the two programs for the multiple pipe size segment and split segment 1 would be the same. There would b2 no

difference in risk between the programs for split segment 2, The combined difference in risk between the two progroms for the split segments
would be the same as the difference in risk between tiwe proprams for the multiple pipe size seprent and the ability to meet the change-in-risk
criteria would not be affected.
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The evaluations of these basic scenarios demonstrate that, in all but two cises, splitting a
multiple pipe size segment will either have a neutral effect on the chunge-in-risk evaluation
or increase the ability ol the RI-ISI program to meet the change-in-risk criterin. Foc the two
cases in which meeting the change-in-risk criteria may be more difficult, the potential impact,
if any, is expected to be minimal for the followdng reasons:

»  Based on the experience to date, multiple pipe size segments typically do not contain
an ASME Secction X1 cxamination on more than one size.

»  These multiple pipe size segments are LSS, Scgments that are defined as LSS have a
Jower piping CDF and LERF and arc unlikely to have a significant impact on the
change-in-risk calculations and in meeting the criteria.

s There is inherent conservatism built into the change-in-risk calculation. {iis
conservatively ussumed that the ASME Section X1 examinations address the risk
associated with the segment, although in reality they may not. Tn a multiple pipe size
sepment with an ASME Section XI examination, it is possible that the ASME Section
Xl cxaminacion is not on the pipe size with the highest failure probability.
Furthernmore, it is possible that on a single size sepment, the ASME Section X1
cxamination may not occur at the elenment with the controlling postulated degradation
mechanism. In these cases, it is possible that the ASME Section X1 examination does

_ not address the majority of the risk associnted with the segment. Thus, crediting the
ASME Section X1 examinations for addressing the risk in & segment results in a
conservative evaluation relative to meeting the chanpe-in-risk acceptance criteria.

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A.doc September 2006
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To support the above qualitative arguments, the change-in-risk is reevaluated for five units. For one unit,
there are no LSS multiple pipe size segments with an ASME Section X1 examination on more than one
pipe size. Note that for some of these cvaluations, it is conservatively assumed that any LSS multiple
pipe size segment containing an ASME Section XI examination contains an ASME Section X1
¢xamination on cvery pipe size in the segment. For all five units, the change-in-risk criteria are met
without adding additional inspections when the 1.SS multiple pipe size segments that contain an ASME
Section X1 examination on more than one size are split into separate segments based on pipe size.

225 Evaluating Potential Dilference Based on Defense-in-Depth

As part of the process, the risk-informed IST program is evaluated to ensure that the defense-in-depth
philosaphy is maintained. Regulatory Guide 1.178 identifies that an important element of defensc-in-
depth for risk-informed ISI is maintaining the refiability of independent barriers to fission product release,
The consideration of examining 2 segment for defense-in-depth reasons is not affected by how the failure
probability for a muldple pipe size segment is cstimated. Thus, there is no diffarence in the number of
examinations based on maintaining defense-in-depth.

2.2.6 Conclusions

This Supplement presents generic discussions and plant-specific quantitative examples for estimating a
maltiple pipe size segment failure probability. The discussion of plant-specific examples demonstrates
that the two methods for calculating SRRA failure probabilitics for multiple pipe size segments resalt in
either no difference in the number of examinations or an insignificant impact on the number of
examinations for the following reasons:

. Any difference in the number of examinations would not impact the areas involving active
degradation mechanisms, but would impact arcas where inspection sampling is used to address
potertial degradation mechanisms.

. Although the input parameters for different cases of the same segment may vary, the paramelers
that are chosen for each case are the most limiting for that section (or size) of the segment. The
failure probability estimates associated with each pipe size for each segment are based on the
realistic, limiting inputs associated with that section of piping.

) The WCAP-14572 Revision 1-NP-A methodology uses a relative ranking process in the risk
evaluation. The use of overly conservative data could result in other segments being
quantitatively LSS, when they could have been quantitatively 1SS, Generating the failure
probability for each sub-segment ensures that overly conservative SRRA failure probabilities are
not calculated. Choosing the highest sub-scpment failure probability for the segment ensures that
the risk associated with any portion or sub-segment within the segment Is reasonable,
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. If the tesults are not ovetly conservative, the calculated failure probability is uscd.

. If the results are overly conservative, either the first method is used to estimate the failore
probability or the segment is split and a failure probability is estimated for each of these new
segments. The process of estimating a faiture probability and evaluating the results is repeated
until reasonable results are obtained.

If a multiple pipe size segment has two or more degradation mechanisms that occur on different pipe sizes
of the segment, combining the degradation mechanisms into a single failure probability can lead to an
unrealistic and ovedy conservative resuft. One way to determine this is to conduct sensitivity runs where
oaly the degradation mechunism(s) (i.e. SRRA Inputs parameters) applicable to a given pipe stze arc used
for that pipe sizc. If the results for the combined depradation mechanisms at one location are more than
an order of magnitude higher that cither of the uncombined results, consideration should be given to
splitting the segment or using the first method to estimate the failare probability.

Note that regardiess of which method is used to determine the failure probability, if a multiple pipe sizc
segment is categorized as HSS, all locations in the segment identified by the engineering subpanel as
being affected by or highly susceptible to an activie degradation mechanism must be examined. Ifa
segment contains two or more active degradation mechanisms, the structural elements subjected to any
one of the active degradation mechanisms must be examined.

In somc cases, a segment, including a multiple pipe size segment, may not be analyzad as being highly
susceptible to an active degradation mechanism, but the engineering subpanel may still postulate some
potential for an active degradation mechanism. Sinoe the segment does not have an active degradation
mechanism, the Perdue Model ean be used to determine the number of examination locations. In this
situation, the examination Jocation or Jocations should be based on where the posmla':?mm
mechanism might occur. If more than one degradation mechanism is postulated on a%segment, itds

recommendad-theteonsideretiorbegivenie conductieg onc or more examinalions that would address

cach of the postulated degradation mechanisms. Note that in some cases, this may result in more
examinations relative to what is required by the Perdue Modc! statistical analysis.

There 15 o hee,cl Yo combine d%m&o&wn mechonitms
bekween the butb and socket weded portions & pip
beccse the fame number & emunations ore identiied
for Bhe butt ond socket welded ?or”(‘mng & p'.P‘.ns;
'lanwsdf/‘*— o whether dhe deauéo.’f‘\on mehtnisms oce

combind Or nst.
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3 EXPERT PANEL CATEGORIZATION OF SEGMENTS AS LOW

SAFETY SIGNIFICANT THAT ARE QUANTITATIVELY HIGH
SAFETY SIGNIFICANT

3.1 BACKGROUND

This zection presents an example of when an expert pancl may decide 1o categorize a segment as LSS that
is determined by quantitative methods to be FISS, This example is used to clarify what is considered to be
sufficient justification for an expert panel to make such a decision.  Both quantitative and deterministic
insights are used by the expert panel in determining the safety significance of each segment. In general, if
cither the quantitative or deterministic insights merit 1he scgment being categorized as HSS, the expent
pane] should categorize the segment as HSS. The risk melrics of RRW for the CDF and LERF without
and with operator action cases are the primary quantitative measures for identifying HSS segments. The
operator actions in these cases refer only to those actions to isolate or mitigate piping failures. A segment
is considered to be quantitatively HSS if any of the RRWs calcnlated for the four cases arc greater than
1,005, '

Expent pancls may categorize segments that have been detenmined by quantitative methods to be HSS as
LSS in accordance with Section 3.6.3 of WCAP-14572. However, the expent pane] should not eategorize
segments as Jow safety significant that have been determined by quantitative methods to be high safety
significant without sufficient justification that is documented as part of the risk-informed ISI program.
This supplement provides additional guidance on what Is considered to be suffickent justification and the
documentation for categorization of segmems as LSS that are quantitatively HSS.

3.2 DISCUSSION

There are scenarios where some of the RRWs for a scgment may be greatcr than 1.005 while the nther
RRWs for the sepment arc Jower (i.e., less than 1.005 or even less than 1.00]). In some of these

instances, the expert panel may conclude that RRWs greater than 1,005 are overly conservative or
represent an unrealistic scenario. Where possible. the conservative modeling should be revised and more
realistic results should be obtained. Due to probabilistic risk assessment (PRA) model limitations, not all
instances can be recalkeulated with more realistic results. Therefore, with sufficient justification, the

expert panel can catcporize these segments as LSS, The justification must be adequately documentedin a .
manner such that an independent expert panel would come to the same conclusion. |

An example of when the expert panel may consider categorizing a sepment as LSS that is quantitatively
HSS is associated with the consideration of operator actions. The expert panel may conclode that it is
unrealistic that the operators would not take some corrective action to isolate or mitigate the piping
failure. For these cases, the expert panel can base the safety significance on the with operator action
results. However, in doing 50, the expert panel is assurning that the operators will always take the
appropriate action (o isolate or mitigate the piping failurc. The expert panel must carefuity-consider what
actions the operators would take, the indications that would be available to alert the operator to take the
appropriate action, and the time available-te-the-opesatorso.take-thesetions— (or d\o.ﬂnohs ond
Cor ¥ne the operators Yodake the achons. THe @quiprient Bssociched
with Taking the achon must br o oiloble,

WCAP-14572r1-NP-A, Supplement 2 May 2004
£467-NP{ropy).doe-052104

WCAP-14572R1-NP-A, Supplement 2 R1-NP-A .doc September 2006



B-30

3-2

33  ADDITIONALSPECIFIC GUIDANCE ON EXPERT PANEL
CATEGORIZATION '

The expert panel evaluates the risk-informed results and makes a final decision by identifying the safety
significance of each piping segment. As discussed in WCAP-14572 Revision 1-NP-A Section 3.6.3,
segments that have been determined by quantitative methods to be HSS (L.e., segments with any RRW
> 1.005) typically should be categorized as HSS by the expert pancl. The primary focus of the expert
panel is to add segments to the higher classification. As part of the process, the expert panel may
feedback tomments to the appropriale engineering personnel which may result In an adjustment of the
numerical results. Adjusted numerical results should be reviewed by the expert pancl.

The segments that have been detenmined by quantitative methods to be HSS should not be classified
lower by the expert panel without sufficient justification that is documented as part of the risk-informed
151 program. In these instances, the justification must be documented in 2 manner such that an
independent expert panel would come to the same conclusion. An example of when an expent pane] may
consider categorizing a segment as LSS that is quantitatively HSS is associated with operator actions
where the expert panel concludes that the without operator action results represent an overly conservative
or unrealistic scenario. In this situation, the CDF and/or I.ERF RRWs without operator action are greater
than 1,003 while the CDF and LERF RRW's with operator action are less than 1.005 or even less than
1.001,

By categorizing these segments as LSS, the expert panel is basing the safety significance of the segment
primarily on the with operator action sesults, which means that the expert panel is assuming that the
operators will always take the appropriate mitigating actions. In doing so, the expert panel must consider
the following items:

. The operator actions arc proceduralized.

. Indications are available to alert the operators to take the appropriate action.

dbgnose ond
. There is time available for the operator to*take the action that results in 2 success path (ie.,
Isolating or mitigating the pip’i'r_:ﬁiai]ure) prior to the action becoming ineffective 1o mitigate the
piping failure consequences. equlpvient sssovated /M, YoYong action musk
be avoilvlde
To ensurc that the justification would reasonably lead an independent expert panel to the same
conclusions, the key elements of the justification are documented. This key docurmentation should

include:

. dentification of the procedure that the opcrators are using.

L Identification of the instrumentation that would alernt the operators to take the appropriate actions.
. The estimated time that the operators have to respond to the event.

The WOG risk-informed ISI methodology evaluates four cases for quantitative results - CDF without
operator action, CDF with operator action, LERF without opetator action and LERF with operator action,
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4.4
Tahle4.}-1  Exsmiaation Category R-A, Risk-Informed Piping Examinatlons
(cont.) o
Extent and Frequency [Note (3)]
Examination
Requirement/
Item Fig. No, Examination | Acceptance 1" Successive | Defer to End
No. Parts Examined [Note {2)] Method Standard Interval Intervals of Interval
1WB.2500-8(c)
Elements not Subject to [Note (1] Volumetsric Element
R1.20 | Depradation Mechanism IWB-2500-9, 10, 1] | [Notes (8).(9)] | IWB-3514 | {Notes (2), ()] | Same ss st | Not Permissible
NOTES:

rR

The length of the examination volume shown in Figure (WB-2500-8(¢} thsall be inertated by enough distance [approximately 33 in. (13mm}} 10 inckide each side o{the
Irase matal thickness transition or counterbore,

Includes examinadon locations and Class 1 weld examination requirement figures that typlcally apply to Class 1, 2, 3, or Noa-Class welds identlfiad in
sccordance with the risksinformed sclection process described fn Sapphementors. WCAP - Y72 ,“QWSWO 1« HP-A.

Tneludes 100% of the examination Jocation. When the required examination volume or area cannot be examined, due to interference by another
component or part geometry, limited examinations shall be evaluated for acceptability. Acceptance of limited examinations or volumes shall not
invalidate the resulte of the risk-Informed evatuation. Areas with scceptable limited examinations, and their bases, shall be documented,

The examination shall inciude any longltudinal welds at the locstion sefected for examination in [Note 2]. The longjtudinal weld examination

requirements shall be met for both transverse and parafle] flaws within the examination volume defined in [Note 2] for the intersecting circumferential
welds. .

The examination volume shall include the volume surrounding the weld, weld HAZ, and base meial, a3 applicable, in the crevice region. Examination
should focus on detection of cracks inithiting and propagating from the inner surface.

The examination volume shall include base metal, welds, and weld HAZ in the affected reglans of earton aad Jow alloy steel, and the welds and weld
HAZ of austenitic steel, Examinstions shall verify the minimum wall thickness required. Acceptance criteria for localized thinning are in course of
przparalion."l'hc examination method and examination region shall be sufficient 10 characterize the extent of the element degradation.

In sccordance with the Gwner's existing programs such as IGSCC, MIC, or FAC programs as applicable.

Socket welds of any size and branch pipe connection welds NPS 2 (DN 50) and smaller, require only VT-2 visual examination.

VT-2 visual examinations shall be conducted during a system pressura fest of & presture test specific to that clement or segment, in accordance with
JWA.5000, TWR.S000, IWC-5000, or IWD. $000, a5 applicable, snd shall be performed during each refueling outage oc at & frequency consistent with
the time (¢.g., 18 to 24 months) between refueling outages.
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APPENDIX A
PLANT-SPECIFIC EXAMPLES FOR CALCULATION OF FAILURE
PROBABILITIES FOR MULTIPLE PIPE SIZE SEGMENTS
Appendic ﬁms provs %.La-}:\o-; '-e&:\xmo.\mc\\ pur kpm,é.s m\w analyses é:s orv::u! i faus Oppe
e 1onel requrementy Q. A N\ £ sk— :

AL T TSN, Tieve oo potentisl for 2 differenes it The sEeside Sk Ty iormed. TSX prograr

between the two methods for calculating SRRA failure probabilities for multiple pipe size segments. The

two methods are (1) calculating a faiture probability for cach pipe size by using the most limiting SRRA
inputs from that pipe size and then using the highest failure probability to represent the multiple pipe size
segment and (2) caleulating a failure probability using the most limiting SRRA inputs from all the sizes in

a multiple pipe size segment. To demonstrate that there is no difference in the number of examinations or

that any difference in the number of examinations would be insignificant, scveral risk-informed ISI

programs are cvaluated for potential differences. The evaluation of the licensee's tisk-informed 1S1
programs focused on the two areas where a potential difference using the two different methods might
occur:

. If the segment is categorized as HSS, there may be more ¢xaminations if the scgment is split
since & minimum of onc examination is conducted for each HSS segment,

. If the segment is categorized as 1.SS and each pipe size contained an ASME Section X1
examination, the change-in-risk criteria in WCAP-14572 Revision 1-NP-A may not be met. If
this situation occurred, additional change-in-risk examinations may be nceded to meet the
change-in-risk criteria.

Below is a summary of the process that is used to evaluate a licensee’s risk-informed IS) program to

identify if there would be any potential difference in the number of examinations.

. All muldple pipe size scgments arc identified,

» The categorization as HSS or LSS of each multiple pipe size segment is identified.

. All the SRRA nms for the HSS multiple pipe sizc segments are reviewed to determine their
applicability. SRRA runs for input to the Perdue Modc] and use in sensitivity runs are excluded
from further review, since these SRRA runs intentionally include variations in the SRRA inputs
that have no effect on the categorization of segments as HSS or LSS or any effect on the change-
inerisk evaluation.

» Each applicable SRRA run for 2 HSS multiple plpe size segment is reviewed and the SRRA
inputs compared to determine what, if any, differences exist.

. A “process of eliminstion” is applied based on the following questions 1o eliminate a HSS
multiple pipe size segment from further review by identifying a condition for the scgment that
would result in no difference in the number of examinations.

- Are the only differences in the SRRA inputs associated with the physical pipe dimensions
(i.c.. the nominal pipe size and / or the thickness-to-outside diameter ratio)?
WCAP-14572r1-NP-A, Supplement 2 May 2004
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~  Isthe segment comprised of anly socket welded piping?

- Is the segment comprised of butt and socket welded piping, and the only difference in the
SRRA inputs is between the butt and socket welded portions of the multiple pipe size

segment?

- If the HSS multiple pipe size segment is split into.multipke segments and the failure
probabilities from each pipe size are used to represent their respective pipe size segments,
is only one of the segments split by pipe size categorized as HSS?

If the answer to any of the above is “yes,” the segment can be ¢climinated from further consideration. For
each HSS multiple pipe size segment that is not eliminated based on the above questions, new SRRA
failure probabilities are calculated using the most limiting SRRA inputs from all of the pipe sizes in the
segment. The process of elimination is then continued based on the following questions.

~  Would the SRRA failure probability used to represent the mubtiple pipe size segment be the
same when comparing the new SRRA failure probabilities against the original failure
probabilities used to represent the segment?

- If there is an increase in the fallure probability that would be uscd to represent the multiple
pipe size segment, it the new failure probability used to represcnt the segment not overly
conservative? + ili
magnivede-ve ) the sum of the failure probabilities that would be used for the individual
pipe sizes is approximately the same as the failure probability for the segment using the
most limiting SRRA inputs from all of the pipe sizes in the scgment, the failure probability
is considered to be not ovesly conservative.

1f the answer to either of the above is “yes,” the segment can be eliminated from further consideration.

. 1 a HSS multipic pipe size segment is not “‘eliminated™ from further evalustion (i.c., shown to
have no difference in the number of examinations) based on the above questions, the segment is
assumed to be split and the number of examinations on the scgments split by size is estimated 10
identify the potential difference in the number of examinations.

. Al LSS multiple pipe size segments that comain an ASME Section X1 examination on more than
one pipe size are identified.

. If none of the LSS multiple pipe size segments contain more thsn one ASME Section X1
cxamination, then there would be no change $o the change-in-tisk evaluation. The change-in-risk
criteria would still be met, and there would be no difference in the number of examinations based

on the LSS piping.

. 1f move than one size on a LSS maltiple pipe size segment containg an ASME Section X1
cxamination, the LSS multiple pipe size segment is assumed Lo be split based on the number of
pipe sizes which comain an ASME Scction XI examination. Splitting LSS multiple pipe size
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