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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 (RAI)
Regarding the Review of WCAP-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-MSC-0076)

Reference 1: Letter from Girija Shukla (NRC) to Mr. Gordon Bischoff (Westinghouse
Owners 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 (RAI) from the review of WCAP-14572, Rev. 1-NP-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 to 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-14572, Rev. 1-NP-A
Supplement 2 on the actual pages from Supplement 2.
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If you have any questions regarding this information, please feel free to call Mr. Steven
DiTommaso of the Westinghouse Owners Group Program Management Office at 412-3745217.
Very truly yours,

D. F. Pilmer
Vice-Chairman, Westinghouse Owners Group
mjI
Attachments
cc:

WOG Steering Committee
WOG Licensing Subcommittee
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 ADDITIONAL INFORMATION (RAI)
WESTINGHOUSE OWNERS GROUP
APPLICATION OF RISK INFORMED METHODS TO PIPING INSERVICE INSPECTION
TOPICAL REPORT CLARIFICATIONS
(TOPICAL REPORT WCAP-14572. REVISION I-NP-A. SUPPLEMENT 2)
REQUEST FOR ADDITIONAL INFORMATION (RAI)
WCAP-14572, Revision I-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. If it is overly conservative, the segment is split by
size and a new failure probability is recalculated for each of the new segments. Supplement 2 argues that
the first method is an acceptable alternative to the second method, in which all of the degradation
mechanisms present in the segment are combined on the limiting weld in 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 is acceptable, Supplement 2 attempts to demonstrate that there is no
difference or an insignificant difference in the number of examinations 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
identify 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.
NRC RAI 1. Does Westinghouse concur that there are ten different scenariosbased on the
categorizationandfour different scenarios based on the change in risk evaluationsthat are described in
Supplement 2? If not, how many scenariosdoes Westinghouse believe are addressedin Supplement 2?
Briefly list each scenario describedin the review/screeningprocessdescribedin Appendix A.
Response to NRC RAI 1

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 categorized high safety significant (HSS).
The progression from one scenario to the next is important in understanding how Section 2 of Supplement
2 evaluates each scenario and covers the possible cases.
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Table RAI 1-1 W CAP-14572 Supplement 2 Scenarios Based on Categorization
Number
Scenario
Is the Scenario Used in Supplement 2
Appendix A?

IThe multiple pipe size segment is low safety significant
(Section 2.2.1).

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

2

3

The Only Difference in SRRA Inputs Are the Nominal
PipeSize or T7hickness-to-Outside DiameterRatio
(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.
L
Segments Comprised ofSocket Welded Piping (Section

Yes

Yes

2.2.3). The segment is comprised of socket welded
piping and does not have an externally generated
degradation mechanism.

4

Segments Comprised of Butt and Socket Welded Piping
Where 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

5

No Difference in the FailureProbability Used to
Represent the Segment (Section 2.2.3). In some cases the
failure probabilities do not significantly differ using the

Yes

socket welded piping.

Yes

two methods.

6

Only One Size Remains HSS When Splitting a HSS
Multiple PipeSize Segment (Section 2.2.3). When a HSS
multiple pipe size segment is 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

No

failure probabilities for all but the HSS split segment.

7

Increases in the Segment FailureProbability 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 segment that is not overly

Yes

conservative.

8

Increases in the Segment FailureProbability T7hatAre
PotentiallyOverly Conservative (Section 2.2.4) It is
possible that using the most limiting SRRA inputs from
all the pipe sizes in a segment will result in an overly

No

conservative failure probability.

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 is 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 is 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.
RAI 1-2 Basic Scenarios Associated with the Change-in-Risk Evaluation
Split Segment l
Multiple Pipe Size
Segment

Scenario

_

_

_

_

_

Split Segment 2

Is the Scenario

_

Safety

# ASME
Section XI

Safety

ASME
Section XI

Safety

ASME
Section XI

Used in
Supplement 2

Significance

Exams

Significance

Exam

Significance

Exam

1

LSS

2

LSS

Y

LSS

Y

Yes (2)

2

LSS

1

LSS

Y

LSS

N

Yes 3 )

3

LSS

0

LSS

N

Yeses

HSS

2

HSS

Y

Y

No

5
6
7
8
9
10
11

HSS
HSS
HSS
HSS
HSS
HSS
HSS

I
0
2
1
I
0
0

HSS
HSS
HSS
HSS
HSS
HSS
HSS

Y
N
Y
Y
N
N
N

LSS
HSS
HSS
HSS
LSS
LSS
LSS
HSS
LSS

N

4

N
N
Y
N
Y
N
N

No
No
No
No
No
No
No

Appendix A?

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 XI 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 XI 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.
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NRC RAI 2. Is the reviewv/screeningprocess described in AppendixA of Supplement 2 to be appliedas
part of the development of every RI-ISIprogram that utilizes theefirst method to calculatefailure
probabilitiesfor multiple pipe size segments? Is the process intended to be appliedto licensees that
alreadyhave an approvedRP-ISIprogram? If eitherof the above is true, where does Supplement 2 state
this?

Responses to NRC RAI 2
2.a Is the reviewn/screeningprocessdescribed in Appendix A ofSupplement 2 to be appliedaspart of the
development of every RI-I program that utilizes thefirst method to calculatefailureprobabilitiesfor
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 theprocess intended to be appliedto licensees that already have an approvedRI-ISIprogram?
Response to 2.b:
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.c If either 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 in Supplement 2 in detail as a
generic basis for supporting failure probabilities that were calculated in accordance with first method
described in 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 risk-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 additional requirements for conducting a risk-informed ISI program.
NRC RAI 3.

Page2-4 of Supplement 2 presentstlhefollowingscenario:

1. An HSS multiplepipe size segment.
2. The only differences in the structuralreliability and risk assessment (SRRA) computer code
inputsforeach size in the segment are nominalpipe size and/or thickness-to-outside diameterratio.
Is every weld in these segments exposed to the same conditions? Must the segment have either no
degradationmechanisms in all of the multiple pipe size segment, only postulateddegradation
mechanisms, or only active degradationmechanisms to be included in this scenario? Please explain why
this scenariowould never result in overly conservativepipefailurefrequenciesfor all combinations of
degradationmechanisms andpipe sizes. Does use of the smallest pipe sizefor the SRRA input alvays
yield the highestfailureprobabilities,regardless of any degradationmechanism or must the calculation
be donefor each pipe size to identify the highestfailurefrequency? Pleaseprovide the maximum range
WOG-05-296
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ofpipe sizes (i.e., the smallest and the largestpipe size) in these types of nulti-pipe size segments. Please
provide the maximum number of different pipe sizes in these types ofsegments.
Responses to NRC RAI 3
3.a Is every wveld in these segments exposed to the same conditions?
Response to 3.a:
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 eitherno degradationmechanisnms in all of the multiple pipe size segment,
only postulateddegradationmechanisms, or only active degradationmechanisms 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 scenariowould never result in overly conservativepipefailurefrequencies
for all combinationsof degradationmechanisms andpipe 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 sizefor the SRRA input always yield the highestfailureprobabilities,
regardlessof any degradationmechanism or must the calculation be donefor eachpipe size to identify
the highestfailurefrequency?

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.e Pleaseprovide the maximum rangeofpipe sizes (i.e., the smallest and the largestpipe 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 described 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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and C. For this scenario, the maximum range of the nominal pipe diameters in one multiple pipe size
segment is 3 inches to 24 inches.
3.f Pleaseprovide the maximum number ofdifferentpipe sizes in these types ofsegments.
Response to 3.f:
There is no formal limit on the maximum number of pipe sizes allowed for a segment. For this scenario,
for Units A, B, and C in Appendix A, the maximum number of pipe sizes in one multiple pipe size
segment is 5.
N'RC RAI 4.

Page 2-4 ofSupplement 2 presents thefollowing scenario:

1. An HSS multiple pipe size segment that contains both socket weldedpiping and butt welded
piping.
2. There is no external degradationmechanism on the socket weldedpiping.
3. Thie only difference in the SRRA inputs is between the socket and butt welded portions of the
segment.
Must all the socket and butt welds be exposed to the same degradationmechanisms? Does the segment
have eitherno degradationmechanisms in the multiple pipe size segment, only postulated degradation
mechanisms, or only active degradationmechanisms? Can there be different postulated or active
degradationmechanisms between the socketed and the butt welded portions of the segment? Please
explain why this scenariowould never result in overly conservativepipefailurefrequenciesfor all
combinations of degradationmechanisms andpipe sizes.
Supplement 2 argues that, in this scenario,there is no difference in the number of exams when using the
first method as opposed to using the second method. However, as stated in Section 2.2.3, page 2-3, of
Supplement 2, "If a HSS multiplepipe size segment is split into separatesegments based on pipe size and
more than one pipe size is categorized as HSS, the minimum number of examinations may increasefrom
one to the number of segment pipe sizes that are categorizedas HSS." Within each of these segments, the
socket welds without external degradationwill be inspected using VT-2, and all of the butt welds with
active degradationmechanisms will be inspected. However, the butt welds without active degradation
mechanisms will use the Perdue model analysis to determine the number ofwelds to inspect within each
segment. VCAP-14572 (p. 178, 3.7.2) states that, when using the Perdue model, a minimum of one exam
is chosenfor each HSSsegment. Therefore each HSSsegmlent createdwlen tihe segment is split based
on size, with a butt weld would requirea minimum of one exam. So, there appears to be a potentialfor
the number of exams to increasewhen an HSS multiple pipe size segment containingboth socket welds
and butt welds is split into separatesegments basedon size. Pleasejustify your conclusion that, in this
case, there is no difference in the number of examinations.

Responses to NRC RAI 4
4.a Must all the socket and butt welds be exposed to the same degradationmechanisms?

Response 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
mechanisms and different severities.
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4.b Does the segment have eitherno degradationmechanisms in the multiple pipe size segment, only
postulated degradationmechanisms, or only active degradationmechanisms?
Response to 4.b:
Any combination is possible.
4.c Can there be differentpostilatedor active degradationmechanisms betveen the socketed and the
butt weldedportions of the segment?

Response to 4.c:
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 Pleaseexplain why this scenario would never result in overly conservativepipefailurefrequencies
for all combinations of degradationmechanisms andpipe 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 Pleasejustifyyour 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 DiameterRatio." 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 ofSocket 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.
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The following text will be added before the last paragraph in Section 2.3:
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.
NRC RAI 5.

On page 2-6 and 2-7 of Supplement 2, theefollowvingscenariois addressed:

1. An HSS multiple pipe size segment is not eliminatedby another scenario and a newvfailuire
probability is calculatedusing the most limiting inputs for all the pipe sizes.
2. The HSS mnultiple pipe size segment 'sfailureprobability calculated by using the most limiting
SRRA inputsfrom allpipe sizes, results in anincreasein thefailure probabilityof the segment that is
not overly conservative.
Supplement tvo states two methods to determine ifthe failure probabilityis overly conservative: (1) any
increase that is less than an order ofnmagnitude; or (2) if the sum ofthefailureprobabilitiesfromthe
individualpipe sizes is approximately the same or higher than the failureprobabilitybased on the most
limiting SRRA inputs, the failureprobabilityis considered not to be overly conservative. Which of these
methods is used in the reviewv/screening process described in Appendix A?
Response to NRC RAI 5
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:
- 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? Generally, if the inerease in the failure probability is less than
an order of magnitude or 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.
NRC RAI 6.

On page 2-8 of Supplement 2, the2followinggscenariois addressed:

1. An HSS multliple pipe size segment is not eliminated by another scenario and a new failure
probability is calculated using the most limiting inputs for all the pipe sizes.
2. The HSS niultiplepipe size segment 'sfailureprobability calculated by using the most limiting
SRRA inputsfrom allpipesizes, results in an increase in thefailureprobability of the segment that is
overly conservative. Thus, the segment is split by pipe size.
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
calculate the failureprobabilityfor a multiple pipe size segment.
The impact of this scenario on the ability ofthe RP-ISIprogram to provide an ongoing assessment of
piping conditions by targeting locations with degradationmechanisms depends on the number of
postulatedmechanisms in the RI-ISIprogram. Appendix A of Supplement 2 provides an evaluation offive
risk-informed IS!programswhich used thefirst method to calculate thefailureprobabilityof multiple
pipe size segments. In each of these programs, how many segments had only postulateddegradation
mechanisms, only active degradationmechanisms, and both active andpostulateddegradation
mechanisms? If the review/screeningprocess described in Appendix A identifies the above scenario,does
the process requirethat more exams be added to the RI-ISIprogram?
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Responses to NRC RAI 6

6.a In each of these programs,how many segments had only postullated degradationmechanisms, only
active degradationmnechanisms, and both active andpostulateddegradationmechanisms?
Response to 6.a:
As stated in the response to RAI 3.e, 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 is 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 lA) and an additional examination is always performed for a postulated mechanism (Structural
Element Selection Matrix Region IB). 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 RAI 6 Nu ber of Segments with Active and/or Postulated Deg adation Mechanisms
Unit
Number of HSS
Number of Segments with
Number of Segments with
Segments
Active and Postulated
Only Postulated
A
B
C

Degradation Mechanisms

Degradation Mechanisms

32
2
6

13
27
26

45
29
32

6.b If the reviewv/screeningprocess described in Appendix A identifies the above scenario does the
processrequire that more exams be added to the RI-ISIprogramn?
Response to 6.b:
Scenario 8, described in the response to RAI 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 conducting conduct one or more examinations that would address each
of the postulated degradation mechanisms.
The second to last sentence in the last paragraph of Section 2.2.3 will be revised to:
The guidance requires recommends that one or more consideration be given to conducting an
examinations be conducted on the segment that addresses each postulated degradation
mechanism on the HSS segment.
The last sentence in the fourth bullet on page 2-8 will be revised to:
However, if a 1ISS segment is modeled with multiple postulated degradation mechanisms, -s
rcoommended that consideration be given to conducting conduct one or more examinations that
address each postulated degradation mechanism.
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NRC RAI 7. Page 2-13 of Supplement 2 describes a scenario to evaluatepotential differences in the
number of exams based on the change-in-riskevaluation. 7he scenario involves an HSS multiple pipe
size segment that is divided by pipe size. Supplement 2 concludes that there is no difference or a
conservative difference in the number of examinationsdue to splitting an HSS multiplepipe size segment.
However, ifat least one inspection was performed in every size underASME Section XM and the HSS
inultiplepipe size segment is split by pipe size resultingin HSS segments and LSS segments, only the HSS
segment would be inspected under RI-ISI. The LSS segments would no longer be inspected, thus a
possible increase in change-in-riskoccurs. This results in a potentialfor adding more exams. Please
justify the conclusion that, in this scenario,there is no difference in the number of examinationswhen a
multiplepipe size HSS segment is split by size.
Response to NRC RAI 7

This particular scenario could make it less likely to meet the change-in-risk criteria and there is the
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.
The text on pages 2-13 and 2-14 of Supplement 2, beginning with "From a change-in-risk perspective"...
and ending with "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." will be
replaced the revised text below. This revised text is based on the additional information provided in the
response to RAI 1 and this RAI.
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

Scenario

Multiple Pipe Size Segment

Split Segment 1
_

Safety

1
2
3
4
5
6
7
8
9
10
11

ASME

_

_

_

__ _ __

_

_

Ability to Meet
Change-in-Risk
Criteria After

Split Segment 2
_

_ _ _

Sigiiafet
Sinfcne

Section XI
Exams

Sigiiafet
Sgiiac

Safety

Em

Ex-aS
Exm

Section XI
xm

LSS
LSS
LSS
HSS
HSS
HSS
HSS
HSS
HSS
HSS
HSS

2
I
0
2
I
0
2
1
1
0
0

LSS
LSS
LSS
HSS
HSS
HSS
HSS
HSS
HSS
HSS
HSS

N
N
N
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
N
Y
Y
N
Y
Y
N
N
N

ASME

_ _ _

_ _ _

_ _ _

_ _ _S

Safety

Exam

Ex-aS

Section XI
Exam

LSS
LSS
LSS
HSS
HSS
HSS
LSS
LSS
LSS
HSS
LSS

N
N
N
Y
Y
Y
N
N
N
Y
N

Y
N
N
Y
N
N
Y
N
Y
N
N

Sigiiafet
SgifaneExam

plit

ASME

Less'
Neutral'
Neutral'
Neutral4
Greater'
Greater 6
Less'
Neutrals
Greater 9
Greaterl'
Neutral"

Notes:
1. The difference in risk between the two programs for the multiple pipe size segment, split segment I 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 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 I 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 I and split segment 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 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.
WOG-05-296
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6. The difference in risk between the two programs for the multiple pipe size segment, split segment I 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 Xl program for this scenario, the ability to meet the change-in-risk criteria would be greater.
7. 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 XI 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.
8. 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.
9. 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 XI 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 difference 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.
10. The difference in risk between the two programs for the multiple pipe size segment, split segment I 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.
11. The difference in risk between the two programs for the multiple pipe size segment and split segment I 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.
* 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.
NRC RAI 8. The reviewv/screeningprocess discussed in Appendix A appearsto have two scenarios
under which examinations would be added to the RI-ISIprogram. One of these scenariosis addressedin
question 6. The other scenariooccurs when:
An LSS multiple pipe size segment contains an ASME Section M7 exam on niore than one size.
This segment is split based on size and the change-in-riskcriteriais not met, even with conservatisms
removed.

Does the process recommend an increased number of examinations? Ifso, where in Supplement 2 is this
stated?
Response to NRC RAI 8
In Supplement 2, there is no recommendation to increase the number of inspections to meet the changein-risk criteria. The units analyzed in Appendix A met the change-in-risk criteria with no additional
examinations. Units D and E encountered a scenario other than 1 and 2 above where their expert panel
increased 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 one or more
examinations be conducted to address each of the postulated degradation mechanisms on a HSS segment
with more than one postulated degradation mechanism. This may result in an increased number of
examinations.
Appendix A of Supplement 2, provides an evaluation offive risk-informedISIprograms which used the
first method to calculate thefailureprobabilityof multiple pipe size segments. Forthese prograins,how
many different sizes did the multiplepipe size segments contain? What were the ranges of these sizes?
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Response to NRC RAT 9
As discussed in the response to RAI 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 sizes had 6 different sizes whose
nominal pipe diameters ranged from ''"to 6". The Unit A segment that had the maximum range of sizes
included nominal pipe diameters from 3" to 24". For Unit B, the segment that had the maximum number
of pipe sizes had 3 different sizes whose nominal pipe diameters ranged from 6" to 12". The same Unit B
segment also had the maximum range of sizes. For Unit C, the segment that had the maximum number
of pipe sizes had 4 different sizes whose nominal pipe diameters ranged from 3/4" to 3". The Unit C
segment that had the maximum range of sizes included nominal pipe diameters from 8" to 14".
Section 3 of Supplement 2 describes the basisfor which the expert panelcan classify segments that have
been detennined, by quantitativemethods, to be HSS asLSS. However, the basis does not appearto
include consideration of the timne necessaryforoperatorsto diagnose thefailedfunctions or the
availabilityof equipment needed to recoverfromn or mitigate thefailures. Pleasestate if Supplement 2
states these considerationsaspart of the basisfor the expert panel to reclassifysegmnents from HSS to
LSS.
Response to NRC RAI 10
The wording in Supplement 2 was intended to imply that the time to diagnose the failed function is to be
included in the time considered. The following sentences will be revised to explicitly state this:
In Section 3.2, the last sentence of the second paragraph will be revised to:
The expert panel must Carefullyconsider 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 to the
operators to talc 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 revised to:
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.
Response to Clarification 1
Although not associated with the response to any RAI, Note 2 of Table 4.1-1 will be revised to:
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 Supplement 1 oer WCAP-14572, Revision 1-NP-A.
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CALCULATING FAILURE PROBABILITIES FOR MULTIPLE PIPE
SIZE SEGMENTS

2J1

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 plantspecific 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
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