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Proposed License Amendment Request for the Reactor Vessel Internals lnspectlon
Plan
License Amendment Request Number 2010-06

In accordance with 10 CFR 50.90, Duke Energy Carolinas, LLC (Duke Energy) proposes to
amend Renewed Facility Operating Licenses (FOLs) DPR-38, DPR-47, and DPR-55 for Oconee
Nuclear Station (ONS), Units 1, 2, and 3. Specifically, Duke Energy requests Nuclear :
Regulatory Commission (NRC) review and approval for the proposed adoption of the Reactor
Vessels (RV) Internals inspection plan based on the use of Materials Reliability Program (MRP)
227 Pressunzed Water Reactors Internals Inspection and Evaluation Guidelines.

A letter dated June 16, 2010 was submitted to the NRC stating Duke Energy’s intent to adopt
MRP-227, Pressurized Water Reactors Internals Inspection and Evaluation Guidelines.

The inspection plan contains a-discussion of the background of the Babcock and Wilcox (B&W)

designed plant RV Internals programs, first sponsored by the utilities through the B&W Owner’s
Group (BWOG) and later by the Pressurized Water Reactor Owner’s Group (PWROG),
culminating in a submittal to the NRC through the Electric Power Research Institute (EPRI)
MRP. The ONS inspection plan also contains a.discussion of operatlonal experience, time-
limited aging analyses (TLAAs) and relevant existing programs.

The RV Internals Aging Management Program (AMP) includes the inspection plan and
demonstrates that the program adequately manages the effects of aging for RV Internals
components. It also establishes the basis for providing reasonable assurance the RV Internals
components will remain functional through the license renewal period of extended operation.

Attachment 1 provides the proposed RV Internals mspectlon plan. The regulatory commntments
associated w1th the RV Internals inspection plan are prov1ded in Attachment 2.
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Duke Energy requests approval of this LAR by June 30, 2012. The ONS RV Internals
inspection plan will be revised as necessary following approval by the NRC. The ONS UFSAR
will be updated per 10 CFR 50.71(e) as required.

In accordance with Duke administrative procedures and the Quality Assurance Program Topical
Report, these proposed changes have been reviewed and approved by the Plant Operations
Review Committee. Additionally, a copy of this LAR is being sent to the State of South Carolina
in accordance with 10 CFR 50.91 requirements.

Inquiries on this proposed amendment request should be directed to Kent Alter of the Oconee
Regulatory Compliance Group at (864) 873-3255.

| declare under penalty of perjury that the foregoing is true and correct. Executed on
November 8, 2010.

Sincerely.

WLESPIC
T. Preston Gillespie, Jr.
"Vice President
Oconee Nuclear Station

Enclosure:
1. EVALUATlON OF PROPOSED CHANGE

Attachments:

1. INSPECTION PLAN FOR THE OCONEE NUCLEAR STATION UNITS 1,2, and 3
REACTOR VESSEL INTERNALS
2. REGULATORY COMMITMENTS
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1.0 SUMMARY DESCRIPTION

In accordance with 10 CFR 50.90, Duke Energy Carolinas, LLC (Duke Energy) proposes to
amend Renewed Facility Operating Licenses (FOLs) DPR-38, DPR-47, and DPR-55 for Oconee
Nuclear Station (ONS), Units 1, 2, and 3.

The proposed License Amendment Request (LAR) provides the Reactor Vessel (RV) Internals
Inspection Plan report. The LAR also provides a description of the inspection plan as it relates
to the management of aging effects consistent with previous commitments. The inspection plan
is based on MRP-227, Revision 0, “PWR Internals Inspection and Evaluation Guidelines” and
describes using the ten Aging Management Program (AMP) elements in the current revision of
NUREG-1801 “Generic Aging Lessons Learned” (GALL, Revision 1) report.

The inspection plan contains a discussion of the background of the Babcock and Wilcox (B&W)
designed plant RV Internals programs, first sponsored by the utilities through the B&W Owner’s
Group (BWOG) and later by the Pressurized Water Reactor Owner’s Group (PWROG),
culminating in a submittal to the NRC through the Electric Power Research Institute (EPRI)
Materials Reliability Program (MRP). The ONS inspection plan also contains a discussion of
operational experience, time-limited aging analyses (TLAAs), and relevant existing programs.

The RV Internals AMP includes the inspection plan and demonstrates that the program
adequately manages the effects of aging for RV Internals components and establishes the basis
for providing reasonable assurance the RV Internals components will remain functional through
the license renewal period of extended operation.

2.0 DETAILED BACKGROUND

The RV Internals Inspection Plan, located in Attachment 1, provides the detailed background
associated with this LAR.

3.0 TECHNICAL EVALUATION

The RV Internals Inspection Plan, located in Attachment 1, provides the technical evaluation for
this LAR. v

4.0 REGULATORY SAFETY ANALYSIS
4 1 Significant Hazards Consideration

Pursuant to 10 CFR 50.91, Duke has made the determination that this amendment
request does not involve a significant hazards consideration by applying the standards
established by the NRC regulations in 10 CFR 50.92. This ensures that operatlon of the
facility in accordance with the proposed amendment would not:

1) Involve a significant increase in the probability or consequences of an accident
previously evaluated.

No. The proposed license amendment request provides the Reactor Vessel
Internals Inspection Plan report. The report also provides a description of the
inspection plan as it relates to the management of aging effects consistent with

1
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4.2

2l)

3)

previous commitments. The inspection plan is based on MRP-227, Revision 0,
“Pressurized Water Reactors Internals Inspection and Evaluation Guidelines” and
describes using the ten Aging Management Program (AMP) elements in the current
revision of NUREG-1801 “Generic Aging Lessons Learned” (GALL, Revision 1)
report.

The inspection plan contains a discussion of the background of the Babcock and
Wilcox designed plant Reactor Vessel Internals programs, first sponsored by the
utilities through the Babcock and Wilcox Owner’s Group and later by the Pressurized
Water Reactor Owner’s Group, culminating in a submittal to the Nuclear Regulatory
Commission through the Electric Power Research Institute Materials Reliability
Program. The inspection plan also contains a discussion of operational experience,
time-limited aging analyses, and relevant existing programs.

The Reactor Vessel Internals Aging Management Program includes the inspection
plan and demonstrates that the program adequately manages the effects of aging for
Reactor Vessel Internals components and establishes the basis for providing
reasonable assurance the Reactor Vessel Internals components will remain
functional through the license renewal period of extended operation.

This license amendment request provides an inspection plan based on industry work
and experiences as agreed to in Duke Energy’s license renewal commitments for _
Reactor Vessel Internals Inspection. It is not an accident initiator; therefore, it will not
increase the probability or consequences of an accident previously evaluated

Create the possibility of a new or different kind of accident from any accident
previously evaluated.

No. The proposed Reactor Vessel Internals Inspection Plan does not change the
methods governing normal plant operation, nor are the methods utilized to respond
to plant transients altered. The revised inspection plan is not an accident / event
initiator. No new initiating events or transients result from the use of the Reactor
Vessel Internals Inspection plan.

Involve a significant reduction in a margin of safety.
No. The proposed safety limits have been preserved. The License Amendment

Request requests review and approval for the Reactor Vessel Internals Inspection
plan that Duke Energy committed to provide prior to commencing inspections.

~ Applicable Regulatory Requirements/Criteria

U. S. Nuclear Regulatory Commission, “Safety Evaluation Report Related to the License
Renewal of Oconee Nuclear Station, Units 1, 2, and 3,” NUREG-1723, March 31, 2000.

Letter (from D. Baxter) of Intent to adopt Materials Reliability Program 227, Pressurized
Water Reactor Internals Inspection and Evaluation Guidelines, June 16, 2010.
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3. UFSAR 18.3.20, Reactor Vessel Internals Inspection
. 4.3 Precedent

1. Letter from Constellation Energy to Nuclear Regulatory Commission - License Renewal
Aging Management Reactor Vessel Internals Program, February 27, 2009.

2. Letter from Progress Energy to Nuclear Regulatory Commission — Reactor Vessel
Internals Aging Management Program Inspection Plan, September 24, 2009.

5.0 ENVIRONMENTAL CONSIDERATION

Duke Energy Carolinas, LLC, has evaluated this license amendment request against the
criteria for identification of licensing and regulatory actions requiring environmental
assessment in accordance with 10 CFR 51.21. Duke has determined that this license
amendment request meets the criteria for a categorical exclusion set forth in

10 CFR 51.22(c)(9). This determination is based on the fact that this change is being
proposed as an amendment to a license issued pursuant to 10 CFR 50 that changes a
requirement with respect to installation or use of a facility component located within the .
restricted area, as defined in 10 CFR 20, or that changes an inspection or a surveillance
requirement, and the amendment meets the following specific criteria.

(i) The amendment involves no significant hazards-consideration.

As demonstrated in Section 4.1, the proposed Reactor Vessel Internals Inspection
plan does not involve significant hazards consideration.

(ii) There is no significant change in the types or significant increase in the amounts of
any effluent that may be released offsite.

The proposed Reactor Vessel Internals Inspection plan will not impact effluents
released offsite. Therefore, there will be no significant change in the types or
significant increase in the amounts of any effluents released offsite.

(iii) There is no significant increase in individual or cumulative occupational radiation
exposure. .

The proposed Reactor Vessel Internals Inspection plan will not have an adverse
impact on occupational radiation exposure. Therefore, there will be no significant
increase in individual or cumulative occupational radiation exposure resulting from
this action. -

6.0 REFERENCES

The RV Internals Inspection Plan, located in Attachment 1, provides the references associated
with this LAR.
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10 INTRODUCTION

- The purpose of this report is to document the Oconee Nuclear Station (ONS) Units 1, 2, and 3 (ONS-1, ONS-2,
and ONS-3) Reactor Vessel (RV) Internals inspection plan for submittal to the United States (U.S.) Nuclear
Regulatory Commission (NRC). This report provides a description of the ONS RV Intemals inspection plan as it
relates to the management of aging effects consistent with previous commitments. The ONS RV Internals
inspection plan is based on “Materials Reliability Program: Pressurized Water Reactor Internals Inspection and _
Evaluation Guidelines (MRP-227, Rev. 0)1" and described using the ten Aging Management Program (AMP)
elements in the current revision of NUREG-1801 “Generic Aging Lessons Learned” (GALL) report.!”)

This ONS RV Internals inspection plan contains a discussion of the background of the Babcock and Wilcox
(B&W)-designed plant RV Internals programs, first sponsored by the utilities through the B&W Owner’s Group
(B&WOG) and later through the PWR Owner’s Group (PWROG), culminating in a submittal to the NRC through
the Electric Power Research Institute (EPRI) Pressurized Water Reactor (PWR) Materials Reliability Program
{(MRP). The ONS RV Internals inspection plan also contains a discussion of operational experience, time-limited
aging analyses (TLAAs), and relevant existing ONS programis.

The ONS RV Internals AMP will include this ONS RV Internals inspection plan and will demonstrate that the
program adequately manages the effects of aging for RV Internals components and establish the basis for
providing reasonable assurance the RV Internals components will remain functional through the ONS license
renewal period of extended operation.
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2.0 BACKGROUND

241 ONS Llcense‘Rénewal Background

By letter dated July 6, 1998, Duke Energy Carolinas, LLC (Duke Energy hereafter) submitted the License

" Renewal Application (LRA) for ONS in accordance with Title 10, Part 54, of the Code of Federal Regulations (10
CFR 54).") Through the LRA, Duke Energy requested the NRC to renew the operating license for ONS-1 (license
number DPR-38), ONS-2 (license number DPR-47), and ONS-3 (license number DPR-55) for a period of 20
years beyond the original expiration of midnight February 6, 2013 (ONS-1), midnight October 6, 2013 (ONS-2),
and midnight July 19, 2014 (ONS-3). The renewed license was issued by the NRC on May 23, 2000. “I The safety
evaluation report (SER) NUREG-1723" documented the technical review of the ONS-1, ONS-2, and ONS-3
LRA by the NRC Staff.

The Renewed Facility Operating License Numbers DPR-38, DPR-47, and DPR-55 for the ONS-1, ONS-2, and
ONS-3 plants were granted, as documented in NRC letter of April 10, 2000 which identifies the technical basis
for issuing the renewed license as being set forth in NUREG-1723.

Section 4.3.11 of the LRA™ discusses the ONS RV Internals AMP for license renewal. Per the LRA, the
proposed ONS RV Internals inspection plan includes the following activities:

a) Continue the characterization of the potential aging effects that have been identified in BAW-2248""),
Demonstration of the Management of Aging Effects for the Reactor Vessel Internals. The scope of the
characterization includes, but is not limited to, the development of key program elements to address the
following aging effects: cracking, reduction of fracture toughness, and loss of closure integrity.

b) After the characterization of the potential aging effects and prior to February 6, 2013, Duke Energy will
develop an appropriate monitoring and inspection program, with attributes as defined in Section 4.2 [of
the LRAP']. This monitoring and inspection program will provide additional assurance that the RV
Internals will remain functional through the period of extended operation.

Since the submittal of BAW-2248, the B& WOG (now incorporated into the PWROG) has periodically met with
the NRC to discuss RV Internals aging management issues. The Joint Owners’ Baffle Bolt (JOBB) program
(discussed further in Section 4.1.5 of this report) was completed under the direction of the EPRI PWR MRP. In
addition, the EPRI PWR MRP has taken on the industry initiative to provide inspection and evaluation (I&E)
guidelines for PWR RV Internals. EPRI PWR MRP meets periodically with the NRC to provide updates. These
meetings between the industry and the NRC comply with Duke Energy’s commitment in the safety evaluation of
BAW-2248A, as repeated in NUREG-1723 (Section 3.4.3, Action Item 4 under Action Items from Previous Staff
Evaluation of BAW-2248), to participate in industry RV Internals AMP and provide updates to the NRC on a
periodic basis.after completion of significant milestones commencing within one year of the issuance of the
renewed license.

Section 4.2.5 of NUREG-1723 identifies that the TLAAs from the LRA were reviewed. NUREG-1723 concludes
the LRA identified and evaluated the TLAAs associated with RV Internals for ONS-1, ONS-2, and ONS-3
consistent with the requirements of 10 CFR 54.21. See Section 4.1.3 of this report for a further discussion of
TLAAsS.

Section 6 of NUREG-1723 concludes that, based on the evaluation of the application as discussed in NUREG-
1723, the staff determined the requirements of 10 CFR 54.29 were met by the ONS-1, ONS-2, and ONS-3
application. The staff found reasonable assurance that the activities authorized by the renewed license will
continue to be conducted in accordance with the current licensing basis (CLB) for ONS-1, ONS-2, and ONS-3.

Table 2-1 summarizes the ONS RV Internals LRA commitments and their resolutions.
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Table 2-1. ONS RV Internals LRA Commitment Resolutions

- Commitment
reference section

Commitment/Action ltems

Reference section describing the fulfillment
of the commitment

NUREG-1723%), Section
3.4.3 (pages 3-97
through 3-100)

Action Items 1-3, 5-10 from the NRC Staff
evaluation of BAW-2248

NUREG-1723, Section 3.4.3 (pages 3-97 through 3-100)
contains Duke Energy’s responses to Renewal Applicant
Items and resolves the action items and states the action
items have been resolved

NUREG-1723", Section
3.4.3 (page 3-98)

Action Item 4 from Staff Evaluation of
BAW-2248 states “The applicant must
commit to participation in the B&WOG
RVIAMP, and any other industry programs
as appropriate, to continue the investigation
of potential aging effects for RVI
components, and to establish monitoring and
inspection programs for RVI components.
The applicant shall provide the NRC with
either annual reports or periodic updates
(after completion of significant milestones)
on the status of the RVIAMP, commencing
within one year of the issuance of the
renewal license.”

NUREG-1723, Section 3.4.3 (page 3-98) contains Duke
Energy’s commitment

Section 2.1 of this report describes how the commitment
was fulfilled

NUREG-1723"), Section
3.4.3.3 (page 3-114)

Combination of periodic in-service
inspection required by ASME Section X1,
Subsection IWB and a flaw evaluation
procedure specified in IWB-3640 for
“CASS Flaw Evaluation Procedure”.

See Section 4.2.1 of this report for a discussion of the
ONS In-Service Inspection (ISI) program

Per an assessment of thermal aging and neutron
embrittlement of cast austenitic stainless steel (CASS),
CASS items in the B&W designed PWR internals are
redundant and/or potentially able to be analyzed for
functionality in the anticipated degraded conditions.
Replacement of the degraded item or component is also
a potential option. Thus, no fracture toughness
properties would be required for fracture mechanics
analyses.

NUREG-1723"), Section
3.4.3.3 (pages 3-120
through 3-122)

Commitment to manage the aging of RV.
Internals with - '
(1) In-Service Inspection Plan and

(2) Oconee RV Internals Inspection

(3) The final report will contain the test
results from the RVIAMP and the
recommended inspection program for the
RV Internals.

(1) See Section 4.2.1 of this report for a discussion of
the ONS ISI program

(2) This commitment is fulfilled by this report

(3) See Section 4.1.5 of this report

{

NUREG-1723%, Section
4.2.5 (pages 4-23
through 4-25)

1. Flow-induced vibration endurance limit
assumptions ’

The BAW-2248 evaluation of this TLAA was found to
be acceptable by NUREG-1723"), Section 4.2.5 (pages
4-23 through 4-24). No additional action by Duke
Energy is required.

2. Transient cycle count assumptions for the
replacement bolting (Action Item 11 from
NRC Staff evaluation of BAW-2248)

The BAW-2248 evaluation of this TLAA was found to
be acceptable by NUREG-1723", Section 4.2.5 [pages
4-23 through 4-25). Duke Energy will continue to
monitor and track occurrences of design transients.

3. Reduction in fracture toughness (Action
Item 12 from NRC Staff evaluation of
BAW-2248)

An analysis has been performed for the ONS units for
this TLAA (see Section 4.1.3 of this report). The
analysis will be provided to the NRC to demonstrate the
completion of this TLAA for the ONS units.
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Commitment Commitment/Action Items Reference section describing the fulfillment
reference section ] of the commitment
4. Flaw growth acceptance Duke Energy’s response for this TLAA was found to be

acceptable by NUREG-1723"), Section'4.2.5 (pages 4-
24 through 4-25). No additional action by Duke Energy

1s required.
ONS LRAP! Section Identification of activities which may be See discussion under (a) and (b) in Section 2.1 of this
4.3.11 (page 4.3-28) included in the ONS RV Intemals AMP: report - )

(a) Continued characterization of the
potential aging effects identified in BAW-
2248

and

(b) Develop an appropriate monitoring and
inspectton program

22 ONS RV Internals Aging Management Review/Industry Pfogram Background

The ONS LRA was submitted in 1998 and the SER was granted in 2000; these license renewal documents predate
NUREG-1801. However, this ONS RV Internals inspection plan is defined using the ten AMP elements identified
in the GALL report published in 2005.1!

The initial work performed, which supports the ONS RV Internals inspection plan, included an aging
management review (AMR) documented in BAW-2248") that was directed by the B& WOG Generic License
Renewal Program (GLRP). The NRC final safety evaluation report (FSER) of BAW-2248 was attached to the
NRC’s letter to the B& WOG dated December 9, 1999.®1 The NRC’s letter and FSER are included in the updated
BAW-2248A report.”) The NRC identified 12 action items in the FSER to be addressed in the plant-specific LRA
when incorporating BAW-2248A in a renewal application. Upon resolution of these action items, Duke Energy
may rely on BAW-2248A to demonstrate there is reasonable assurance the ONS RV Internals components will
perform their intended functions in accordance with the CLB.

As presented in BAW-2248A, Table 4-1, a combination of existing programs and additional work, to be identified
by the “RV Internals Aging Management Program” was credited for aging management of the B&W operating
plant RV Internals, including the ONS RV Internals.

An AMR was performed for the ONS units in 2001 in accordance with 10 CFR 54(a)(3) 1'% The methodology
Duke Energy used to ensure the ONS RV Internals components are bounded by BAW-2248A included three
steps: 1) Comparison of RV Internals intended functions, 2) Comparison of RV Internals items subject to AMR,
and 3) Review of ONS-specific operating history to ensure the aging effects identified in the generic report are
applicable to the ONS RV Internals. This AMR is an ONS-specific application of the B&W generlc AMR
performed in BAW-2248A.

The additional industry work on the aging of the RV Internals, begun by the submittal of BAW-2248, culminated
in the submittal of MRP-227, Rev. 0. MRP-227, Rev. 0 was submitted in January of 2009 to the NRC for
review and SER approval.!""! Components requiring inspections are categorized as “Primary”, “Expansion”, or
“Existing Programs”. Components not requiring augmented inspections are categorized as “No Additional
Measures”. The industry program is intended to provide a consistent approach to the aging management of PWR
RV Internals components across the PWR fleet. For additional information about MRP-227, Rev. 0 see Section
4.1.1.1 of this report.

Table A.1 in Appendix A shows how the components identified in the BAW-2248A, Table 4-1 AMR were
evaluated and characterized by the industry program. Justifications for ONS unit-specific amendments to MRP-
227, Rev. 0 are found in Appendix F of this report. ‘
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2.3 ONS RV Internals AMP Intent

The ONS RV Internals AMP, which will include the ONS RV Internals inspection plan described in this report
after it is approved by the NRC, utilizes a combination of prevention, mitigation, and condition monitoring.
Where applicable, credit is taken for existing programs (e.g., primary water chemistry and American Society of
Mechanical Engineers [ASME] Boiler & Pressure Vessel [B&PV] Section XI inspections) and mitigation projects
such as lower thermal shield (LTS) bolt replacement. The ONS RV Internals inspection plan then incorporates
recommendations for augmented inspections provided by industry guidelines in MRP-227, Rev. 0, as modified by
amendments to MRP-227, Rev. 0 (see Appendix F of this report). Augmented inspections are in addition to the
requirements of ASME B&PV Code Section XI!'?; the I&E guidelines do not reduce, alter, or otherwise affect
current ASME B&PV Code Section X1 inspections.

Aging degradation mechanisms that impact the RV Internals have been identified in MRP-227, Rev. 0. The
overall outcome of the additional work performed by the Industry summarized in MRP-227, Rev. 0 is to ensure
functionality of the RV Internals is maintained by detection of the effect of the degradation mechanism listed in
Table 2-2. Therefore, this ONS RV Internals inspection plan is consistent with the industry work provided in
MRP-227, Rev. 0 as modified by amendments to MRP-227, Rev. 0 (see Appendix F of this report).

Table 2-2. RV Internals Aging Degradation Mechanisms and Their Aging Effects

Aging Degradation Mechanism Aging Effect
Stress Corrosion Cracking (SCC) Cracking
Irradiation-Assisted Stress Corrosion Cracking (IASCC) Cracking
Wear . Loss of Matenial
Fatigue Cracking
Thermal Aging Embrittlement Loss of Ductility and Unstable Crack Extension
Irradiation Embrittlement (IE) Loss of Ductility and Unstable Crack Extension
Void Swelling and Irradiation Growth Dimension Change, Distortion, and Cracking
E:ﬁgt?gg::éig?{ighamed Stress Relaxation or Loss of Mechanical Closure Integrity leading to Cracking

Section 5.0 of this report uses the ten AMP elements of NUREG-1801, Rev. 1 to describe the ONS RV Internals
inspection plan and AMP as required by the NRC. The ONS RV Intemals AMP, which will also include this
ONS RV Internals inspection plan after it is approved by the NRC, incorporates programs and activities that are
credited for managing the aging effects produced by the aging degradation mechanisms listed in Table 2-2. ONS
RV Internals components within the scope of BAW-2248A, the LRA, and NUREG-1723 have been considered in
this ONS RV Intemals inspection plan.

Table A.1 in Appendix A of this report shows how the components identified in the BAW—2248A, Table 4-1
AMR were evaluated and characterized by the industry program.

24  ONS RV Internals Backgrou’nd

The intended functions of the ONS RV Internals are as follows™:

¢ Support and orient the reactor core

s Support, orient, guide, and protect the control rod assemblies

¢ Provide a passageway to distribute the reactor coolant flow to the reactor core

¢ Provide a passageway to support, guide, and protect incore instrumentation

e Provide a secondary core support to limit downward displacement of core support Stmcture

e Provide gamma and neutron shielding
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The ONS RV Internals consists of two structural subassemblies that are located within the RV: the plenum
assembly and the core support assembly. Duke Energy has reviewed the design and operation of the ONS RV
Internals using the process described in Section 2.4 of the ONS LRA®) and determined they are bounded by the
description contained in BAW-2248A, with the exception of the thermal shield and thermal shield upper restraint.
Note that the thermal shield and thermal shield upper restraint were omitted from BAW-2248A; however these
items support an ONS RV Internals intended function and were found to be subject to an AMR. The thermal
shield surrounds the core barrel and is constructed of austenitic stainless steel. The thermal shield upper restraint
is also constructed of austenitic stainless steel. These items were included in the ONS AMR!"% and the industry
work Whic}(]l ]culminated in MRP-227, Rev. 0. The general arrangement of the ONS RV Internals is shown in
Figure 2-1.

Figure 2-1. ONS RV Internals
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25 RV ln'ternals Inspection Commitment Change Letter

By letter dated June 16, 2010 to the NRC!"*), Duke Energy stated its intent to revise the existing license renewal
commitment to inspect the RV Internals at each Duke Energy nuclear station, including the three ONS units. The
existing inspection commitments are contained in Section 18.3.20 of the ONS Updated Final Safety Analysis
Report (UFSAR). The UFSAR section contains an allowance that permits Duke Energy to modify or eliminate
these inspections based on industry data or other evaluations if plant-specific justification is provided to
demonstrate the basis for the modification or elimination.

Duke Energy is revising its commitments for RV Internals inspections from those that currently exist in the ONS
UFSAR to the inspection guidelines provided in MRP-227, Rev. 0, as approved by the NRC. This ONS RV
Internals inspection plan, as documented herein, will follow MRP-227, Rev. 0. After the anticipated release of
MRP-227-A, Duke Energy will review and, if needed, revise this ONS RV Internals inspection plan.

The ONS RV Internals inspection plan will also be revised as necessary following review by the NRC. Once the
ONS RV Internals inspection plan is approved, the ONS UFSAR will be updated as required.

Note: This ONS RV Internals inspection plan contains several amendments to MRP-227, Rev. 0 which are
discussed in Section 4.2.10 and Appendix F of this report.
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3.0 PROGRAM OWNER

The Oconee Reactor and Electrical Systems (Reactor Team) and the General Office Nuclear Technical Services
are responsible for maintaining and implementing the ONS RV Internals inspection plan.
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4.0 INDUSTRY AND ONS PROGRAMS AND ACTIVITIES

The ONS RV Internals inspection plan is based on the ONS LRA, NUREG-1723, and evaluations supporting
MRP-227, Rev. 0. The ONS RV Internals AMP is demonstrated by implementation of MRP-227, Rev. 0
methodology and the continuation of the existing programs discussed in this section.

41 Industry Programs and Activities

There are various industry programs and activities in which Duke Energy has been or is participating that support
the aging management of the PWR RV-Internals; those discussed in this section include EPRI PWR MRP
activities, PWROG activities, TLAAs, the internals bolting surveillance program (IBSP), the JOBB program, and
the fuel/baffle interaction investigation for the B&W-designed units. Duke Energy will continue to panlclpate in
industry activities addressing PWR RV Internals.

411 EPRI PWR MRP Activities

As part of the ONS License Renewal Program, Duke Energy made the conimitment to participate in industry
activities associated with the development of the standard industry guidance, which includes the EPRI PWR MRP
activities which produced the guidelines and standards discussed below.

41441 MRP-227, Rev. 0

The EPRI PWR MRP efforts have defined the required inspections and examination techniques for the RV
Internals. The results of the industry recommended inspections, published in MRP-227, Rev. 0, serve as the basis
for identifying any augmented inspections that are required to complete this ONS RV Internals inspection plan.

41111 Development of MRP-227, Rev. 0

The MRP-227, Rev. 0 “Pressurized Water Reactor Internals Inspection and Evaluation Guidelines™" were
developed by a team of industry representatives who reviewed available data and industry experience to identify
and prioritize I&E requirements for RV Internals. MRP-227, Rev. 0 is the culmination of the industry work that
began with BAW-2248A for B&W plants. The key sequential steps in the process included the following:

e The development of screening criteria, with susceptibility levels for the eight postulated aging degradation
mechanisms relevant to reactor internals and thetr effects;

* An initial component screening and categorization, using the susceptibility levels and FMECA (failure
modes, effects, and criticality assessment) to identify the relative ranking of the components;

e Functionality assessment of degradation for components and assemblies of components; and

e Aging management strategy development combining results of the functionality assessment with component
accessibility, operating experience (OE), existing evaluations, and prior examination results to determine the
.appropriate aging management methodology, baseline examination timing, and the need for and the timing of
subsequent inspections.

Through this process, the RV Internals for all three PWR designs in the U.S. were evaluated, and appropriate
recommendations for aging management actions specific to each component were provided.

MRP-227, Rev. 0 utilized the screening and ranking process to aid in the identification of required inspections for
“Primary” and “Expansion” components and credits existing component inspections when they were deemed
adequate.

The basic description of each classification is as follows:
e “Primary”

Those PWR internals that are highly susceptible to the effects of at least one of the eight aging mechanisms
were placed in the “Primary” group. The aging management requirements that are needed to ensure
functionality of “Primary” components are described in these I&E guidelines. The “Primary” group also

Page 17 of 1 08



ANP-2951, Rev. 001

includes components which have shown a degree of tolerance to a specific aging degradation effect, but for
which no highly susceptible component exists or for which no highly susceptible component is accessible.

“Expansion”

Those PWR internals that are highly or moderately susceptible to the effects of at least one of the eight aging
mechanisms, but for which functionality assessment has shown a degree of tolerance to those effects, were
placed in the “Expansion” group. The schedule for implementation of aging management requirements for
“Expansion” components will depend on the findings from the examinations of the “Primary” components at
individual plants.

“Existing Programs”

Those PWR internals that are susceptible to the effects of at least one of the eight aging mechanisms and for
which generic and plant-specific existing AMP elements are capable of managing those effects, were placed
in the “Existing Programs” group.

Note there are no “Existing Programs” components in MRP-227, Rev. 0 for the B&W-designed PWRs.
“No Additional Measures”

Those PWR internals for which the effects of all eight aging mechanisms are below the screening criteria
were placed in the “No Additional Measures” group. Additional components were placed in the “No
Additional Measures” group as a resuit of FMECA and the functionality assessment. No further action is
required by these guidelines for managing the aging of the “No Additional Measures” components.

The categorization and analysis processes used in the MRP-227, Rev. 0 approach are not intended to supersede
any ASME B&PV Code Section X1 requirements. Any components that are classified as removable core support
structures, as defined in ASME B&PV Code Section XI IWB-2500, Examination Category B-N-3, have
requirements that remain in effect and may only be altered as allowed by 10 CFR 50.55a.

The requirements of MRP-227, Rev. 0 are classified in accordance with the requirements of NEI 03-08
Guidelines."" For the MRP-227, Rev. 0 guidelines there are one “Mandatory”, three “Needed”, and one “Good
Practice” elements as follows: S

“Mandatory”
Each commercial U. S. PWR unit shall develop and document a PWR reactor internals aging
management program (AMP) within thirty-six months following issuance of MRP-227-Rev. 0.

MRP-227, Rev. 0 was issued in December 2008 and submitted to the NRC in January 2009. Duke Energy
will fulfill this “Mandatory” element by developing the ONS RV Internals AMP by the end of December
2011. . ;

“Needed”
Each commercial U. S. PWR unit shall implement Tables 4-1 through 4-9 and Tables 5-1 through 5-3
for the applicable design within twenty-four months following issuance of MRP-227-A.

The applicable B&W tables contained in MRP-227, Rev. 0, Table 4-1 (“Primary™), Table 4-4 (“Expansion”),
and Table 5-1 (Examination Acceptance and Expansion Criteria) are attached herein as Appendices B, C, and
D. There are no “Existing Program” components in MRP-227, Rev. 0 for the B&W-designed PWRs. The
ONS units have followed the MRP-227, Rev. 0 recommended inspections by the inspection activities already
performed or planned as described in this ONS RV Internals inspection plan. The justification for ONS unit-
specific amendments to MRP-227 Rev. 0 are discussed in Section 4.2.10 and Appendix F of this report. MRP-
227, Rev. 0 has been submitted to the NRC with the ultimate goal of obtaining approval and issuance of an
SER. After the release of MRP-227-A, Duke Energy will review and, if needed, revise this ONS RV Internals
inspection plan. Therefore, implementation of this ONS RV Internals inspection plan will fulfill this
“Needed” requirement for the three ONS units.

“Needed”
Examinations specified in these guidelines shall be conducted in accordance with the Inspection
Standard MRP-228.

Page 18 of 108



ANP-2951, Rev. 001
Inspection standards developed under MRP-228""%) will be used by Duke Energy for the augmented
inspections described in this ONS RV Internals inspection plan developed in accordance with MRP-227, Rev.
0 for the three ONS units. Implementation of this ONS RV Internals inspection plan will fulfill this “Needed”
requirement for the three ONS units.

“Needed”

Examination results that do not meet the examination acceptance criteria defined in Section 5 of the
MRP-227 guidelines shall be recorded and entered in the plant corrective action program and
dispositioned. '

The ONS Corrective Action Program (PIP) will be applied as discussed in Section 5.7 of this report.
Implementation of this ONS RV Internals inspection plan will fulfill this “Needed” requirement for the three
ONS units.

“Good Practice”

Each commercial U. S. PWR unit should provide a summary report of all inspections and monitoring,
items requiring evaluation, and new repairs to the MRP Program Manager within 120 days of the
completion of an outage during which PWR internals are examined. The MRP template should be used
for this report. ‘

Duke Energy will make the best effort in providing summary reports to MRP of future ONS inspection
activities within 120 days of the completion of an outage during which PWR RV Internals are examined.
Implementation of this ONS RV Internals inspection plan will fulfill this “Good Practice” requirement for the
three ONS units.

41.11.2 MRP-227, Rev. 0 Applicability to ONS

The MRP-227, Rev. 0 guidelines are based on several general assumptions that were used for the analysis in the
development of MRP-227, Rev. 0. These assumptions and their applicability to ONS units are listed below:

30 years or less of operation with high leakage core loading patterns (fresh fuel assemblies loaded in
peripheral locations) followed by implementation of a low-leakage fuel management strategy for the
remaining 30 years of operation.

The fuel management program for the three ONS units changed from a high to a low-leakage core Ioéding
pattemn prior to 30 years of operation.

Base load operation, i.e., typically operates at fixed power levels and does not usﬁally vary power on a
calendar or load demand schedule.

The three ONS units operate as a base load unit.

No design changes beyond those identified in general industry guidance or recommended by the
original vendors. :

MRP-227, Rev. 0 states that the recommendations are applicable to all operating U.S. PWR operating plants
as of May 2007 for the three designs (i.e., B&W, and Westinghouse, CE) identified. No modifications have
been made to the ONS RV Internals since May 2007. Fabrication records searches have been conducted for
the ONS units as described in Section 4.2.6 of this report to verify the applicability of MRP-227, Rev. 0
recommendations to the ONS units. The justifications for ONS unit-specific amendments to MRP-227, Rev. 0
from the fabrication records search results are described in Section 4.2.10 of this report.

Based on the above review, MRP-227, Rev. 0 is applicable to all three ONS units, except for the amendments
identified in Section 4.2.10 and Appendix F of this report.

4112 MRP-228, Final Report

“Materials Reliability Program: Inspection Standard for PWR Internals (MRP-228)"""] wés developed by the
EPRI PWR MRP Inspection Issue Task Group (ITG) in cooperation with the reactor internals focus group (RI-
FG). These inspection standards are intended to support MRP-227, Rev. 0 to detect the effects of aging
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degradation mechanisms. This report provides the PWR fleet with inspection procedure requirements for the RV
Internals “Primary” and “Expansion” components included in MRP-227, Rev 0 and offers a stable mechanism for
documenting the capability of the evolving inspection technology.

MRP-228, Rev. 0 contains four “Needed” and two “Good Practice” requirements, which will be followed in
accordance with the requirements of the NEI 03-08 Guidelines.!"” Duke Energy will implement the MRP-228
requirements for the augmented inspections described in this ONS RV Intemnals inspection plan developed in
accordance with MRP-227, Rev. 0 for the three ONS units.

41.2 PWROG Activities

As part of the ONS License Renewal Program, Duke Energy made the commitment to participate in industry
activities associated with the development of the standard industry guidance, which includes the activities
performed by the PWROG. The PWROG activities provide continuous industry support and a strategic plan for
the aging management of the PWR RV Internals through participation in technical meetings and mdusn'y forums.
Sections 4.2.7, 5.3, 5.4.5, and 5.6.2 of this report discuss past and ongoing PWROG activities.

413 Time-Limited Aging Analyses

In the ONS LRA!, the identified three RV Internals applicable TLAAs, as listed below, were evaluated for the
period of extended operation consistent with the requirements of 10 CFR 54.21.

1. Flow-induced vibration endurance limit assumptions

The flow-induced vibration fatigue limit assumptions were increased from 10" cycles for 40 years to 10"
cycles for 60 years. The stress values calculated were found to be less than the endurance limit, rendering the
evaluation acceptable according to the requirements of 10 CFR 54.21. Therefore, this TLAA has been
resolved.

2. Transient cycle count assumptions for the replacement bolting

The ability to withstand cyclic loading without fatigue failure was evaluated using a cumulative usage factor
methodology. In BAW-2248, for each utility, the number of transients accrued to date was conservatively
extrapolated, and in all cases it was found that the number of design cycles would not be exceeded in the
period of extended operation. The B&WOG reported that each of the participating utilities monitors
occurrences of design transients and is thus managing the potential for cracking resulting from fatigue.
Therefore, Duke Energy will continue to monitor and track occurrences of design transients for all three ONS
units during the extended license penod.

3. Reducnon in fracture toughness

The TLAA described as “reduction in fracture toughness” is related to the acceptablhty of the RV Internals
under loss of coolant accident (LOCA) and seismic loading. BAW-2248 states that BAW-10008, Part 1,
Revision 1"® concludes “that at the end of 40 years, the internals will have adequate ductility to absorb local
strain at the regions of maximum stress intensity, and that irradiation will not adversely affect deformation
limits.” BAW-2248 also states that this TLAA will be resolved on a plant-specific basis per 10 CFR 54.21
(c)(1)(iii) based on the results and conclusion of the planned B&WOG RV Internals AMP. Duke Energy has
stated that appropriate action will be taken in a timely manner to ensure continued validity of the design of the
ONS RV Internals. Plant-specific analysis is required to demonstrate that, under LOCA and seismic loading
and with irradiation accumulated at the expiration of the period of extended operation, the RV Internals have
adequate ductility to absorb local strain at the regions of maximum stress intensity and will meet the
deformation limits. The applicant must provide a plan to develop data to demonstrate that the RV Internals
will meet the deformation limits through the period of extended operation. Duke Energy committed to
perform the plant-specific analysis.

A bounding analysis applicable to the B&W-designed units including ONS-1, ONS-2, and ONS-3 was
performed for the period of extended operation. The analysis concluded that at the end of a 60-year lifetime,
the internals will have adequate ductility to absorb local strain at the regions of maximum stress intensity, and
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the irradiation will not adversely affect deformation limits. The analysis will be provided to the NRC to
demonstrate the completion of this TLAA for the ONS units.

There is a fourth TLAA discussed in NUREG-1723 regarding flaw growth acceptance in accordance with the
ASME B&PV Code Section XI In-Service Inspection (ISI) requirements. This TLAA is identified in BAW-2248
as requiring plant-specific evaluation. An open item (Open Item 4.2.5.3-2) was identified in the June 16, 1999
SER!" and subsequently in a letter dated October 15, 19999 Duke Energy responded that no flaws have been '
identified in the ONS RV Internals and hence no evaluation is required. The October 15, 1999 letter closes Open
Item 4.2.5.3-2.

414 Internals Bolting Surveillance Program

Starting in 1981, ultrasonic testing (UT) at several B& W units revealed the LTS bolt, upper core barre] (UCB)
bolt, lower core barrel (LCB) bolt, flow distributor (FD) bolt, and surveillance specimen holder tube (SSHT) bolt
locations had rejectable UT indications. Some of the bolts with rejectable UT indications were later determined to
be cracked due to intergranular stress corrosion cracking (IGSCC) by laboratory examination. The failed bolts
were fabricated from Alloy A-286, Condition A (ASTM A 453, Grade 660) material, except for the SSHT bolts,
which were fabricated from Alloy A-286, Condition B (ASTM A 453, Grade 660) material.!"")

As a result of the noted bolt failures, utilities began replacing bolts where needed. The B&WOG initiated the
IBSP (which was completed by EPRI PWR MRP) to better assess the IGSCC susceptibility of the replacement
bolts. The IBSP exposed scaled down replacement bolts to simulated PWR conditions in an autoclave and an
actual PWR environment inside the RV specimen tube holder at an operating B&W unit. The scaled down bolts
used in the testing were manufactured from Alloy A-286, Condition A and Alloy X-750, high temperature heat-
treatment (HTH) condition materials. The scaled down bolts were tested in two surface conditions, peened and
un-peened. ,

After the completion of the IBSP tests, several peened replacement Alloy A-286 scaled down replacement bolts
developed IGSCC when loaded to a high stress, while the un-peened Alloy A-286 scaled down replacement bolts
were free from IGSCC when loaded to the same high stresses for the test duration of 8 2 years. The Alloy X-
750, HTH Condition scaled down replacements bolts of both peened and un-peened conditions were free from
IGSCC when subjected to the same environmental and loading conditions as the Alloy A-286 bolts for the test
duration of 8 % years.

Only the LTS bolts at the three ONS units have been replaced with Alloy X-750 HTH studs and nuts. The other
locations such as UCB, LCB, upper thermal shield (UTS), and FD bolts are the original Alloy A-286 bolts at the
ONS units. Most of the SSHT assemblies at the three ONS units, including the SSHT bolts, were removed from
the RV Internals, and therefore no longer have an IGSCC concern.

A 2005 evaluation of the IBSP and industry experience resulted in PWROG Letter 0G-06-1880, which makes
recommendations for UT examinations of the high strength (Alloy X-750 or Alloy A-286) bolts in the B&W
units. These recommendations were made in accordance with NEI 03-08. These UT inspection recommendations
have been incorporated into MRP-227, Rev. 0 with the “Needed” recommendation being incorporated into the
“Primary” category and the “Good Practice” recommendation being incorporated into the “Expansion” category.
The MRP-227, Rev. 0 inspections supersede these UT inspection recommendations.

41.5 Joint Owners’ Baffle Bolt Program

The JOBB Program stemmed from ultrasonic inspections of baffle-to-former bolts at several Electricité de France
(EdF) plants. Indications were noted under the bolt head in the head-to-shank fillet radius. The bolt failures were
attributed to irradiation-assisted stress corrosion cracking (IASCC). Various tasks, including non-destructive
examination (NDE) inspections, temperature, fluence, loading, and chemical composition comparisons of bolts,
irradiation and mechanical testing, corrosion testing, helium effect evaluation, and microstructural evaluation
were used to characterize the effect of irradiation on bolting materials under the JOBB.
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The JOBB is now being managed by EPRI with additional research on RV Intemals material being performed
under EPRI programs. The results of the JOBB program have been incorporated into EPRI PWR MRP
documents through the screening criteria for JASCC, and specifically referenced in MRP-227, Rev. 0. In BAW-
2248A, repeated in NUREG-1723, there is an action item to provide a final report that contains the test results
from the RVIAMP and the recommended inspection program for the RV Internals. EPRI PWR MRP provides
results to the NRC during meetings (see Reference 20 for an example), which fulfills this commitment.

416 Fuel/Baffle Interaction Investigation

An investigation was conducted between 2004 and 2010 on the interaction between the baffle plates and fuel
assembly grid straps in the B&W units by AREVA NP and the utilities with operating B& W-designed units.
Wear of fuel assembly spacer grid outer straps against RV Internals baffle plates has been observed since initial
plant operation and has increased significantly with the switch from Alloy-718 to Zircaloy-4 grids in the 1980s.
The “Primary” requirement from MRP-227, Rev. 0 for a one-time physical measurement of the interference fit
between the plenum cover weldment rib pads and the RV flange was performed at ONS between 2006 and 2008
in order to provide data to the investigation. Recommendations from the fuel/baffle interaction investigation were
entered into the Duke Energy Problem Investigation Process (PIP).

‘4.2 ONS Programs and Activities

ONS has a number of programs and activities that support the aging management of the RV Internals; these
include the ASME B&PV Code Section X1 In-Service Inspection program, primary water chemistry program, the
vent valve in-service test program, implementation of low-leakage cores, LTS bolt replacement, a fabrication
records search, UT examination of UCB bolts, core clamping measurements, visual examination of baffle-to-
baffle and baffle-to-former bolts at each RFO, and ONS unit-specific amendments to MRP-227, Rev. 0.

421 ASME B&PV Code Section Xl In-Service Inspection Requirements

. The ONS ASME B&PV Code Section XI ISI requirements for examination of the RV interior, attachments, and
internals are contained in ASME B&PV Code Section X1, Subsection IWB-2500-1.1"" Areas accessible during a
refueling outage (RFO) of the RV interior (Examination Category B-N-1) are examined using visual examinations
(VT-3) examination methods each period (approximately every 3 years). RV interior attachments (Examination
Category B-N-2) within the beltline region are examined using visual VT-1 examination methods and interior
attachments beyond the beltline region are examined using visual VT-3 examination methods each interval
(approximately every 10 years). Removable core support structures are examined using visual VT-3 examination
methods each interval (approximately every 10 years). Category B-N-1, B-N-2, and B-N-3 examinations will be
performed during the next ONS ASME Section X1 10-year ISI examinations currently scheduled for the Fall 2012
RFO for ONS-1, the Fall 2013 RFO for ONS-2, and the Spring 2014 RFO for ONS-3.

“The RV core guide lugs will receive a VT-1 examination in accordance with Examination Category B-N-2 during
the fourth and future 10-year ISI intervals at ONS. The remnants of the flow stabilizers and the incore monitoring
instrumentation (IMI) nozzles will receive a VT-3 examination in accordance with Examination Category B-N-2
during the fourth and future 10-year ISI intervals at ONS. Removable core support structures (Examination
Category B-N-3), which will receive a VT-3 examination during the fourth and future 10-year ISI intervals at
ONS, are listed in Table 4-1 below. Relevant conditions for these examination categories are found in ASME
B&PV Code Section X1, IWB-3520.

Table 4-1. ONS Removable Core Support Structure Componenté
(Examination Category B-N-3)

Component

Thermal Shield
Thermal Shield Upper Restraint Assemblies
Upper Thermal Shield Bolting

Remnants of Surveillance Holder Tube Structures
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Component
Core Support Shield (CSS) Assembly )
CSS Top Flange, including Seating Surfaces
CSS Outlet Nozzles
CSS OQutlet Nozzle Sealing Surfaces
CSS Outlet Flow Deflectors
Internals Vent Valves, Retaining Rings, Guide Blocks, Jack Screws and Locking Devices
Core Support Assembly (CSA) Lifting Lugs
CSA Keyways
CSA Loss of Coolant Accident (LOCA) Bosses
Upper Core Barrel Bolting
CSA Baffle Plates
CSA Former Plates
Baffle Plate Bolting
CSA Lower Gnid
CSA Lower Grid Pads
Instrument Guide Tube Spiders

Flow Distributor Bolting

Interface between Upper Former Plate and Core Barrel and Adjacent Surfaces
IMI Tubes and Guide Tubes

Flow Distributor Head

Guide Block Assemblies — Pairs

Guide Block Bolting

Shock Pad Assemblies

Shock Pad Bolting

Lower Core Barrel Bolting

Lower Thermal Shield Bolting

Lifting Lugs and Base Blocks

Plenum Cover and Ribs

Plenum Cover to Cylinder Bolted Connection

Plenum Clamping Surfaces

Plenum Cylinder to Upper Grid Bolted Connection

Plenum Assembly Keyways

| Plenum Assembly Outside Surfaces

Thermocouple Guide Tube Assemblies and Attachments

Control Rod Guide Tube Assemblies (from top of plenum assembly)
Plenum LOCA Bosses and Welds
Upper Grid Assembly (including bolting and grid pads)

Control Rod Guide Tube Assemblies (from bottom of plenum assembly)

Note: The ASME B&PV Code Section XI, Category B-N-3 ISI scope is defined by the owners (utilities)
of the B&W units,
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422  Primary Water Chemistry Program

The ONS Primary Water Chemistry Program limits the concentration of oxygen, halogens, and sulfate species in
the primary water to prevent the coolant from becoming an environment favorable to stress corrosion cracking
(SCC), and therefore greatly reduces the probability of SCC and IASCC. The limits imposed by the primary
water chem{izst)ry program meet the intent of the EPRI Pressurized Water Reactor Primary Water Chemistry
Guidelines.”'

423 Vent Valve In-Service Test Program

There is an existing ONS program that requires vent valve testing and visual inspection each RFO. The accessible
surfaces of the vent valve are visually inspected, including the locking devices. Any observed surface
irregularities on the valve body and disc seating surface are identified and evaluated. Additionally, vent valve
operation is tested through manual actuation to verify that the lifting force required to fully open the vent valves
does not exceed the spectfic limit.

424 | Continuation of Use of Low-Leakage Cores

As discussed in Section 3.4.3.3 of NUREG-1723, Duke Energy will continue to use Jow-leakage core loading
patterns, which is considered a preventative action to lessen the effects of aging on the ONS RV Internals.

425 Lower Thermal Shield Replacement Bolt

Failure of the original Alloy A-286 LTS bolts in the 1980s led to the replacement of all the original LTS bolts
with replacement studs/nuts at the three ONS units. The replacement LTS nuts/studs on each unit are secured by
tie plate and crimp locking cups in groups of two (two-hole design). The replacement studs are made from Alloy
X-750 in the HTH condition. The compression nuts are also made of Alloy X-750 in the HTH condition. The tie
plate and crimp cup are both made of Type 304 stainless steel. Note that the LTS bolts are categorized as an
“Expansion” item in MRP-227, Rev. 0.

4.2.6 Fabrication Records Search

Two fabrication records searches were conducted by AREVA NP for the ONS RV Intemals components listed as
“Primary” and “Expansion” in MRP-227, Rev. 0. The goal of the first records search was to locate the chemical
composition of the CASS items and, if possible, to screen them for susceptibility to thermal aging embrittlement,
consistent with the screening criteria used by the EPRI PWR MRP. The goal of the second ONS-specific record
search was to obtain a detailed description of the component, obtain fabrication records (heat numbers, CMTRs,
etc.), obtain a description of the anticipated degradation mechanisms, and review of operational experience.

4261 ~ Cast Austenitic Stainless Steel Records Search

In 2009 and 2010, a search of original fabrication records was made for several B&W CASS RV Internals items
identified as susceptible to thermal aging embrittlement in MRP-227, Rev. 0. The thermal aging embrittlement
susceptibility can be screened per the criteria in MRP-175%%, using Hull’s equivalent factors in NUREG/CR-
4513, Rev. 1 if chemical composition is known. The MRP-175 screening criteria for thermal aging
embrittlement of CASS are identical to those in Section XI.M12 of NUREG-1801. During the screening phase for
MRP-227, Rev. 0, if the estimated ferrite content did not exceed the MRP-175 screening criteria for CASS
thermal aging embrittlement, the CASS item was screened out. CASS items whose chemical composition was
unknown were identified as susceptible to thermal aging embrittlement in MRP-227, Rev. 0.

The records search included the CSS vent valve discs, CSS outlet nozzles (ONS-3 only), and the CRGT assembly
spacer castings. The following conclusions were made from this records search and corresponding calculation of
ferrite content:

1. CSS vent valve discs, CF-8 (ONS-1, ONS-2, and ONS-3)

The CSS vent valve discs are categorized as “Primary” in MRP-227, Rev. 0. Each ONS unit has eight 14-inch
‘CSS vent valves. The CSS vent valve discs were fabricated from Grade CF-8 castings. The chemical
composition has been found for all 24 original CSS vent valves discs supplied to the three ONS units. The
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ferrite content for all of the original CSS vent valve discs is under the 20% screening criteria for thermal
~ aging embrittlement of CF-8 castings.

However, ONS was also supplied with spare CSS vent valves, in addition to the originally installed CSS vent
valves. The spare CSS vent valve records were not found at AREVA NP during this records search. It is
known that some spare CSS vent valves were installed (i.e., replaced the original CSS vent valves) in the late
1970°s or early 1980’s to fix the CSS vent valve jackscrew locking devices at ONS. To ascertain that each
installed CSS vent valve disc is under the screening threshold, it was recommended that the CSS vent valve
disc serial number (S/N) and CSS vent valve disc heat number for the currently installed CSS vent valves be
identified. The S/N and heat numbers are stamped on the CSS vent valve disc surface.

The S/N of the eight CSS vent valves discs installed in ONS-1 were recorded during the Fall 2009 RFQ. The
S/N of the eight CSS vent valve discs installed in ONS-2 were recorded during the Spring 2010 RFO. Similar
CSS vent valve disc identification is planned for ONS-3 in the Fall 2010 RFO. Based on the S/N and heat
number identification, the CSS vent valve disc ferrite content of all currently installed CSS vent valves at
ONS-1 and ONS-2 are confirmed to be below the screening threshold. Based on the records search and ONS-
1 and ONS-2 identification results, a similar finding is expected for ONS-3.

Therefore, a justification for an ONS unit-specific amendments to MRP-227, Rev. 0 requirements has been
written (see Appendix F of this report) to recategorize all currently installed CSS vent valve discs at ONS-1
and ONS-2 from “Primary” to “No Additional Measures”. No augmented inspection is required. This
recategorization will apply to the ONS-3 installed vent valve discs after the ferrite is confirmed to be below
the screening criteria. The existing inspection requirements for these items such as CSS Vent Valve In-
Service Test Program, as discussed in Section 4.2.3 of this report, will continue to be performed.

2. CSS outlet nozzles, CF-8 (ONS-3 only)

The two CSS outlet nozzles in the ONS-3 RV Internals are categorized as “Primary” in MRP-227, Rev. 0 and
are fabricated from Grade CF-8 castings. The records search confirmed the ferrite content calculated from the
chemical composition of the CSS outlet nozzles at ONS-3 is below the 20% screening criteria for thermal
aging embrittlement of a CF-8 casting. Therefore, a justification for an ONS unit-specific amendment to
MRP-227, Rev. 0 requirements has been written (see Appendix F of this report) to recategorize the CSS outlet
nozzles at ONS-3 from “Primary” to “No Additional Measures”. No augmented inspection is required. The
existing Section X1 ISI for the CSS outlet nozzles will continue to be performed at ONS-3. The CSS outlet
nozzles at ONS-1 and ONS-2 are not fabricated from CASS and do not have a thermal aging embrittlement
concern.

3. CRGT spacer castings, CF-3M (ONS-1, ONS-2, and ONS-3)

The CRGT spacer castings are categorized as “Expansion” in MRP-227, Rev. 0. Each ONS unit contains 690
CRGT spacer castings in its RV Internals fabricated from Grade CF-3M castings. Based on the chemical
compositions found, the ferrite content for most of the CRGT spacer castings at the ONS units exceeds the
14% ferrite screening criteria for thermal aging embrittlement for CF-3M casting. Therefore, it is concluded
that the CRGT spacer castings should remain applicable to the ONS units and cannot be recategorized to “No
Additional Measures”. Due to the recategonzation of its primary linked items (CSS vent valve discs and CSS
outlet nozzles {ONS-3 only]) to “No Additional Measures”, the CRGT spacer castings are recategorized as
“Primary” for the ONS units as described in Appendix F of this report.

426.2 ONS-1 Plenum Cover Weldment Rib Pad ltems

The records search for “Primary” and “Expansion” items in MRP-227, Rev. 0 also performed in 2009 and 2010
for the RV Internals for the three ONS units identified a feature unique to the ONS-1 plenum cover weldment rnb
pads. Each of the 32 plenum cover weldment rib pads at ONS-1 are fastened to the plenum cover ribs with two
Type 304 stainless steel screws and one Alloy X-750 dowel. The Alloy X-750 dowels, Type 304 screws, and their
locking welds were unknown and were not screened for aging degradation mechanisms, nor evaluated for
inclusion in MRP-227, Rev. 0.
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Using the MRP screening criteria and process, these items are categorized as Category “A” or “No Additional
Measures”. Therefore, no additional augmented inspection is required for this location. The evaluation for the
ONS-1 plenum cover weldment rib pad items 1s documented in- Appendix F of this report.

427 Volumetric (UT) Examinations of Upper Core Barrel Bolts

The most recent UCB bolt UT inspections were performed in April 2008 (ONS-1, 100%), October 2008 (ONS-2,
100%), and November 2007 (ONS-3, 100%) in accordance with a “Needed” NEI 03-08 recommendation in
PWROG letter OG-07-43 (1/26/07) and also met the initial inspection requirements in MRP-227, Rev. 0. The
results of the inspections at ONS-1 and ONS-2 were zero UCB bolts rejected as in previous inspections. Two
UCB bolts were rejected due to a lack of back wall reflection at ONS-3; these results are identical to the previous
ONS-3 UT inspection results in 1984, 1985, and 1987. Note that at ONS-1, four of the 120 UCB bolts were
removed for verification and better interpretation of bolt UT signals in the 1980s. Visual, ultrasonic, and
fluorescent liquid penetrant examinations were performed in the laboratory on all four bolts. The examinations
found no indications confirming the on-site UT results. These four UCB bolt locations at ONS-1 are still empty.

The most recent LCB UT inspections were performed in June 1983 (ONS-1, partial), October 1983 (ONS-2,
partial), and January 1987 (ONS-3, 100%) in response to the original B&W internal A-286 bolt failures. UT
inspections for the LCB bolts are planned during the RV Internals inspections in 2012, 2013, and 2014, in
compliance with the MRP-227, Rev. 0 recommended inspection requirement for the LCB bolts.

The AREVA NP UT examination procedure for the ONS UCB and LCB bolt examinations in 2007 and 2008 was
validated by blind performance demonstration at EPRI in 2007 prior to the bolt inspections at ONS. The
demonstration ensured the UT examination procedure’s capability of determining the integrity of the UCB bolts.
This demonstration was documented by EPRI with essential elements identified.

After the ONS UCB bolt examinations were completed in 2008, an ONS-specific technical justification (TJ) in
accordance ASME B&PV Code Section V Article 14 for both the UCB and LCB bolts examinations was created
for both UCB and LCB bolts by compiling existing information in one document. In addition to providing a
detailed explanation of the examination process and other influential parameters important to the overall
performance of the examination system, the TJ contains a description of the component, manufacturing history,
flaws of interest, and operating history. Appendix E of this report provides a nonproprietary version of the UCB
and LCB bolt ONS-specific TJ. It is an NEI 03-08 "Needed" requirement that TJs be created for each .
examination procedure in accordance with Section 2.1 of MRP-228, except for visual examinations. ONS-
specific Ts are being prepared for visual and UT examination methods to be used for inspecting “Primary” and
“Expansion” RV Internals components.

The evaluation criteria for the most recent ONS UCB bolt examinations were based on the stress limits for
threaded structural fasteners in Subsection NG of the ASME B&PV Code. Using an analytical tool developed .
under PWROG PA-MSC-0350, the ONS unlt-spemﬁc analysis demonstrates large margins using the most recent
UCB bolt UT mspectlon results.

428 Core Clamping Measurements

Core clamping measurements were obtained by AREVA NP at ONS-1 (2006), ONS-2 (2008), and ONS-3 (2007)
during RFOs and satisfy the MRP-227, Rev. 0 requirements for a one-time physical differential height
measurement of the plenum rib pad to RV seating surface. The reason for the timing of the measurements was a
concern that loss of core clamping force could be a contributor to wear between baffle plates and fuel grids (see
Section 4.1.6 of this report). The measurements at the three units found no evidence of wear occurring during the
service period of operation and it was concluded there was no evidence that core clamping has been degraded.
Wear of the core clamping items in the plenum cover assembly and core support shield assembly will continue to
be monitored via subsequent VT-3 examinations performed on the 10-year ISI interval per MRP-227, Rev. 0
requirements.
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4.29 Visual Examination of Baffle-to-Baffle and Baffle-to-Former Bolts

In addition to the ASME B&PV Code Section X1 ISI inspection requirement discussed in Section 4.2.1 of this
report, Duke Energy has voluntarily performed visual inspection by underwater camera every RFO of the intermal
baffle-to-baffle bolts and baffle-to-former bolts at ONS units, per model work orders. The visual inspection is not
required by the ASME B&PV Code and therefore is not conducted in accordance with the ASME B&PV Code.
No out of design configuration baffle-to-baffle bolts and baffle-to-former bolts have been observed during these
visual inspections at ONS units.

The only abnormal condition for the baffle-to-baffle and baffle-to-former bolts in the B&W units was noted from
the inspection of the baffle-to-former and internal baffle-to-baffle bolts at Crystal River Unit 3 (CR-3) in 2005.
Visual inspections indicated that three or four internal baffle-to-baffle bolts were not within the design
configuration. The bolt heads extended beyond the baffle plate surface. This was an indication that the locking
devices, and potentially the baffle-to-baffle bolts as well, had failed. A UT inspection of 100% of the baffle-to-
former bolts at CR-3 was performed with no indications of broken baffle-to-former bolts. No UT inspection was -
performed on the internal baffle-to-baffle bolts. The abnormal baffle-to-baffle bolts at CR-3 have not been
removed for laboratory examination to confirm the failures.

4210 ONS Unit-Specific Amendments to MRP-227, Rev. 0 Requirements

Due to new information found during an ONS fabrication records search and the development of TJs, six
amendments to MRP-227, Rev. 0 were identified. The full description of needed ONS unit-specific amendments
to MRP-227, Rev. 0 requirements and their bases are provided in Appendix F of this report. A synopsis of each
amendment is given in the bullets below.

- The CSS vent valve discs at ONS-1 and ONS-2 are recategorized to “No Additional Measures”. No
augmented inspection is required. This recategorization will apply to the ONS-3 installed vent valve discs
after the ferrite is confirmed to be below the screening criteria.

e The CSS cast outlet nozzles at ONS-3 are recategorized to “No Additional Measures”. No augmented
ispection 1s required.

e The CRGT spacer castings at the three ONS units are recategorized to “Primary”. The expansion link,
inspection coverage, method, and examination frequency are listed in Appendix F of this report.

o The CSS vent valve disc shaft (hinge pin) is inaccessible for visual inspection. The examination
method/frequency and examination coverage in MRP-227, Rev. 0 Tables 4-1 and 5-1 for the CSS vent valve
disc shaft (hinge pin) at ONS-1, ONS-2, and ONS-3 are revised as described in Appendix F of this report.

o The aging effect (mechanism) in Table 4-1 of MRP-227, Rev. 0 for the UCB and LCB bolt and bolt locking .
devices is clarified as described in Appendix F of this report.

e The aging effect (mechanism) in Table 4-4 of MRP-227, Rev. 0 for the UTS, LTS, and FD bolt and bolt
locking devices is clarified as described in Appendix F of this report.

4.3 Conclusions of Section 4.0

The ONS RV Internals inspection plan is based on the ONS LRA, NUREG-1723, and evaluations supporting
MRP-227, Rev. 0. Inspections will consist of the ASME B&PV Code Section XI Examination Category B-N-3
inspections given in Table 4-1 of this report and the augmented inspections from MRP-227, Rev. 0, as modified
by the amendments discussed in Appendix F of this report. Changes resulting from the NRC’s review of this
report and MRP-227, Rev. 0 will be incorporated as appropriate.

Table A.1 in Appendix A of this report shows how the components identified in BAW-2248A, Table 4-1 AMR
were evaluated and characterized by the industry program. Past and on-going activities by the EPRI PWR MRP,
B&WOG, PWROG, and Duke Energy provide the needed clarification to the level of inspection quality necessary
to determine the proper examination method and frequencies. The ONS RV Internals AMP includes existing ONS
programs and ASME B&PV Code Section XI inspections combined with MRP-227, Rev. 0 augmented
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inspections to provide reasonable assurance that the ONS RV Internals components will continue to perform their
intended functions through the period of extended opcration.
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50 ONS RV INTERNALS AMP ATTRIBUTE EVALUATION

The ONS RV Internals AMP, which will include this ONS RV Internals inspection plan, utilizes a combination of
prevention, mitigation, and condition monitoring. Where applicable, credit is taken for existing programs (e.g.,
primary water chemistry and ASME B&PV Code Section X1 inspections) and mitigation projects such as LTS
bolt replacement. The ONS RV Internals inspection plan then incorporates recommendations for augmented
inspections provided by industry guidelines in MRP-227, Rev. 0 as applicable to ONS.

This section uses the ten AMP elements from NUREG-1801, Rev. 1 to describe the ONS RV Internals inspection
plan.

51 AMP Element 1 — Scope of Program

The ONS RV Internals AMP is focused on managing the effects of the eight age-related degradation mechanisms
given in Section 2.3 of this report and ensuring the RV Internals remain functional during the license renewal
period. The ONS RV Internals AMP consists of not only the ONS RV Intemnals inspection plan (“Primary” and
“Expansion” inspections from MRP-227, Rev. 0, as applicable to ONS, and ASME B&PV Code Section XI
Examination Category B-N-3 inspections) but also credits programs such as the primary water chemistry program
and the vent valve in-service test program and preventative actions such as the LTS bolt replacement. The ONS
RV Internals inspection plan is focused on detecting possible degradation effects from the eight aging degradation
mechanisms. The components chosen for inspection are the result of the LRA AMR refined by industry activity
that culminated in MRP-227, Rev. 0. .

5.1.1 ONS Scope
The ONS RV Internals consist of two basic assemblies located inside the RVP:

e Plenum Assembly

The plenum assembly provides continuous guidance and protection of the control rods. In addition, the
plenum assembly directs flow out of the core to the vessel outlet nozzles. The plenum assembly is removed
every RFO to permit access to the fuel assemblies.

e Core Support Assembly (CSA)

The CSA remains in place in the RV and is only removed to perform scheduled inspections of the RV interior
surfaces and attachments as well as the RV Internals.

A description of the ONS RV Internals intended functions is provided in Section 2.4 of this report. Additional RV
Internals details are provided in the ONS UFSAR.

51.2 ONS RV Internals Components Subject to an AMR

The components of the ONS RV Internals that were evaluated by the industry, culminating in MRP-227, Rev. 0,
include those identified in the ONS LRA AMR and those contained in BAW-2248A. Table A.1 in Appendix A of '
this report 1s included to show how the components identified in the AMR from BAW-2248A were evaluated and
characterized by the industry program resulting in MRP-227, Rev. 0. The components evaluated also include the
components identified in NUREG-1801, Rev. 1. »

51.3 Conclusion

The scope of the ONS RV Internals inspection plan includes the specific structures and components subject to an
AMR and encompasses those components in the LRA AMR and those listed in Table IV.B4 of NUREG 1801,
Rev. 1, thus satisfying the regulatory criteria in 10 CFR 54

5.2 AMP Element 2 — Preventative Actions

The ONS RV Internals AMP includes the following existing programs and activities that comply with the
requirements of this AMP element. Maintaining high water purity reduces susceptibility to SCC and IASCC.
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Reactor coolant water chemistry is monitored and maintained in accordance with the EPRI Pressurized Water
Reactor Chemistry Guidelines.”"! Additionally, Duke Energy will continue to use low-leakage core lodding
pattems as a preventative action. A description of the Primary Water Chemistry Control Program, reference to
the commitment to low-leakage cores, and their applicability to the ONS RV Internals inspection plan is provided
in the following subsections.

521 Primary Water Chemistry Control Program

The ONS Primary Water Chemistry Program, as implemented by the ONS primary water chemistry program
limits the concentration of oxygen, halogens, and sulfate species in the primary water to prevent the coolant from
becoming an environment favorable to SCC, and therefore effectively prevents SCC and greatly reduces the
probability of IASCC. The limits imposed by the primary water chemistry program meet the intent of the
Pressurized Water Reactor Chemistry Guidelines.?') MRP-227, Rev. 0, the ONS LRA, and the GALL report
credit the water chemistry AMP for mitigation of material loss due to crevice and pitting corrosion, as well as
SCC. o

522 Low-Leakage Cores

As discussed in Section 3.4.3.3 of NUREG-1723, Duke Energy will continue to use low-leakage core loading
patterns, which are considered a preventative action to lessen the effects of aging on the ONS RV Internals.

5.2.3 Conclusion

The preventative actions for the ONS RV Internals AMP include the Primary Water Chemistry program as well as
low-leakage core loading patterns, to mitigate the applicable aging effects, thus satisfying the regulatory criteria in
10 CFR 54.

5.3 ©° AMP Element 3 — Parameters Monitored or Inspected

The ONS RV Internals inspection plan monitors for the detectable effects of the eight aging degradation
mechanisms outlined in Section 2.3 of this report. The ONS RV Internals inspection plan credits, and further
augments, the ASME B&PV Code Section X1, Table IWB-2500-1 inspections with the inspections listed in MRP-
227, Rev. 0, Tables 4-1 and 4-4 as applicable to ONS. For “Expansion” bolts that are inaccessible, the PWROG is
performing a justification by evaluation under PA-MSC-0692. TLAAs identified in NUREG-1723 for “flow-

induced vibration endurance limit assumptions”, “transient cycle count assumptions for replacement bolting”, and
“reduction in fracture toughness” have been resolved as discussed in Section 4.1.3 of this report.

The ONS RV Internals inspection plan uses UT, VT-3, and physical measurement to monitor for the detectable
effects of the eight aging degradation mechanisms outlined in Section 2.3 of this report. UT is used to detect
cracking in bolts. VT-3 is used to identify the conditions detailed in ASME B&PV Code Section X1, IWB-3520.

53.1 The ONS In-Service Inspection Program

The ONS ASME B&PV Code Section X1 ISI Program (as discussed in Section 4.18 of the ONS LRA™ and
Section 4.2.1 of this report) is credited for inspection of numerous RV Internals components requiring aging
management, as identified by the AMR and listed in Table A.1 in Appendix A of this report. The Examination
Category B-N-3 components to be examined during the upcoming 10-year RV ISI are listed in Table 4-1 of this
report.

Though some “Primary” and “Expansion” components are also listed as Examination Category B-N-3 items in the
ISI Program, no “Existing Programs” were identified for B& W plants in MRP-227, Rev. 0. This was done in
order to provide further guidance with respect to examination coverage and relevant conditions, as well as
highlight the possible need for further evaluations. If a component receives a VT-3 inspection to satisfy both the
ASME B&PV Code Section X1 ISI program and MRP-227, Rev. 0 “Primary” or “Expansion” examinations, the
examinations may be completed at the same time.
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53.2 MRP-227, Rev. 0 “Primary” and “Expansion” (Augmented) Inspections

MRP-227, Rev. 0 “Primary” and “Expansion” inspections will be listed as augmented (required non-ASME
B&PV Code Section XI inspections) inspections in the ONS ISI program. MRP-227, Rev. 0, Table 4-1 “B&W
Plants Primary Components” and Table 4-4 “B&W Plants Expansion Components” are included as Appendices B
and C of this report, respectively. In addition to listing the components requiring inspections, the Tables provide
the Applicability (Plant), Effect (Mechanism), Expansion/Primary (Link), Examination Method, Frequency (for
“Primary” components), and Examination Coverage. Appendix D of this report contains MRP-227, Rev. 0, Table
5-1 “B&W Plant Examination NDE Acceptance and Expansion Criteria,” which provides Applicability,
Examination Acceptance Criteria, Expansion Link, Expansion Criteria, and Additional Examination Acceptance
Criteria for the applicable ONS components.
53.21 MRP-227, Rev. 0 “Primary” (Augmented) inspections
MRP-227, Rev. 0 lists the following B&W “Primary” RV Internals bolts to be inspected with UT:

e UCB Bolts

¢ LCBBolts

e Baffle-to-Former Bolts
MRP-227, Rev. 0 lists the following B&W “Primary” RV Internals components to be examined with a VT-3:

e  Plenum Cover Weldment Rib Pads '

¢ Plenum Cover Support Flange

e (CSSTop Flange

e (CSS Cast Outlet Nozzles (ONS-3 only) — ONS-3 Amendment, recategorized as “No Additional
Measures” (see Appendix F of this report) '

e CSS Vent Valve Disc — ONS Amendment, recategorized as “No Additional Measures” (see Appendix F
of this report)

e CSS Vent Valve Top Retaining Ring

e CSS Vent Valve Bottom Retaining Ring

e UCB Bolt Locking Devices

e LCB Bolt Locking Devices

¢ Baffle Plates

» Baffle-to-Former Bolt Locking Devices including Locking Welds

¢ Internal Baffle-to-Baffle Bolt Locking Devices including Locking Welds
¢ Alloy X-750 Dowel-to-Guide Block Welds

o IMI Guide Tube Spiders

e IMI Guide Tube Spider-to-Lower Grid Rib Section Welds

During development of the TJ for the VT-3 visual inspection of the CSS vent valve disc shaft or hinge pin, it was
discovered that the component was inaccessible and will need to be justified by evaluation with respect to the vent
valve in-service test program or by replacement, as discussed in Appendix F of this report.

The following additional RV Internals component will be considered “Primary” via amendments and will be
examined with a VT-3, as discussed in Appendix F of this report:

e CRGT Spacer Castings
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MRP-227, Rev. 0 lists the following B&W “Primary” RV Internals components to be examined by physical
measurement:

A one-time physical differential height measurement of the plenum rib pad to RV seating surface is required by
MRP-227, Rev. 0. This measurement would indicate any change from the as- fabncated stacked height of the
following components:

¢ Plenum Cover Weldment Rib Pads
e Plenum Cover Support Flange
e CSS Top Flange

As discussed in Section 4.2.7 of this report, the most recent inspections of the UCB bolts were performed in 2007
and 2008 in compliance with an NEI 03-08 “Needed” requirement from the PWROG. These UCB bolt
inspections are being credited as the initial UT inspections required in MRP-227, Rev. 0, Table 4-1. The

" inspection results were the same as previous inspections performed in 1984 through 1987. No bolts were rejected
at ONS-1 and ONS-2. ONS-3 had two bolts rejected due to a lack of back wall reflection.

The one-time differential height physical measurements for loss of core clamping of the plenum rib pads to RV -
seating surface were completed in 2006, 2007, and 2008 in support of the root cause for baffle-to-fuel wear. There
was no evidence of loss of clamping due to wear.

Section 4.2.10 of this report provides a summary of the ONS unit-specific amendments to MRP-227, Rev. 0 and
the justification for the ONS amendments to MRP-227, Rev. 0 1s in¢luded in Appendix F of this report.

5322 MRP-227, Rév. 0 “Expansion” (Augmented) Inspections
MRP-227, Rev. 0 lists the following B&W “Expansion” RV Internals bolts to be inspected with UT:
¢ Upper Thermal Shield (UTS) Bolts
¢ Lower Thermal Shield (LTS) Bolts
e Flow Di/stributor (FD) Bolts !
MRP-227, Rev. 0 lists the following B&W “Expansion” RV Internals components to be examined with a VT-3:
e Alloy X-750 Dowel-to-Upper Fuel Assembly Support Pad Welds
e CRGT Spacer Castings — ONS Amendment, recategorized as “Primary” (see Appendix F of this report)
e LowerF uel Assembly Sl_Jpp_ort Pad
e Lower Fuel Assembly Support Pad-to Rib Section Welds ’ .
e Lower Fuel Assembly Support Pad Alloy X-750 Dowel
o Lower Fuel Assembly Support Pad Cap Screws and their Locking Welds
e Alloy X-750 Dowel-to-Lower Fuel Assembly Support Pad Welds

VT-3 examinations of the locking devices are added to the “Expansmn Items” for ONS units per the amendments
in Section 4.2.10 of this report.

o UTS Bolt Locking Devices
e LTS Bolt Locking Devices
¢ FD Bolt Locking Devices
MRP-227, Rev. 0 lists the following B&W RV Intemnals “Expansion” components as inaccessible:
e Core Barrel Cylinder (Including Vertical and Circumferential Seam Welds)

o Former Plates
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e Baffle-to-Baffle Bolts (External)

e  Core Barrel-to-Former Bolts

e External Baffle-to-Baffle Bolts Locking Devices, including Locking Welds
e Core Barrel-to-Former Bolts Locking Devices, including Locking Welds

For baffle-to-baffle bolts and core barrel-to-former bolts that are inaccessible, the PWROG 1s pe}forming a
Justification by evaluation.

As discussed in Section 4.2.10 of this report, the justification for the ONS amendments to MRP-227, Rev. 0 is
included in Appendix F of this report.

53.3 Conclusion

The parameters monitored or inspected in the ONS RV Internals inspection plan along with the TLAAs and
evaluations of “Expansion” components are linked to the effects of aging on the intended functions of the
particular structure and components. The inspections performed in accordance with ASME B&PV Code Section
X1, the augmented inspections from MRP-227, Rev. 0 (as applicable to ONS), TLAAs, and evaluations provide
reasonable assurance that the intended functions of the RV Internals discussed in Section 2.4 of this report will
continue to be met through the period of extended operation.

The pafameters to be monitored or inspected are the result of industry activity that satisfies the regulatory criteria
listed in 10 CFR 54.21. '

54  AMP Element 4 — Detection of Aging Effects

The methods, coverage and schedule of the ONS RV Internals inspection plan along with the other programs
credited in Section 5.1 of this report are designed to ensure that aging effects will be detected in a timely manner
in order to maintain the intended functions of the RV Internals components. The methods used for detection are a
one-time physical measurement, ASME B&PV Code Section XI Examination Category B-N-3 VT-3
examination, augmented VT-3 examination to detect specific aging effects, augmented UT examinations to detect
cracking of bolting, and justification by evaluation for inaccessible components.

The MRP-227, Rev. 0 augmented inspections, as applicable to ONS, will be entered into the ISI program as
augmented inspections and the results will be included in the 90 day outage report. There is also a NEI 03-08
“Good Practice” contained in MRP-227, Rev. 0 to provide a summary of inspection results to the MRP within 120
days (see Section 4.1.1.1.1 of this report).

The visual and UT examination data will be recorded and stored. Inspection reports Will also be provided by the
inspection vendor. These examinations have been scheduled to be performed at ONS during the 2012, 2013, and
2014 RFOs. :

541 One-Time Physical Measurement

A one-time physical differential height measurement of the plenum rib pad to RV seating surface at all three ONS
units was conducted between 2006 and 2008 to ensure the clamping force holding the RV Internals was adequate,
and thus rule out loss of clamping force as a possible cause of baffle plate to fuel grnd wear as discussed in
Section 4.1.6 of this report. There was no evidence of loss of clamping due to wear. The data collection for the
one-time physical measurement was recorded by AREVA NP.

5.4.2 ASME B&PV Code Section XI Examination Category B-N-3 VT-3 Examinations

ASME B&PV Code Section XI Examination Category B-N-3 VT-3 examinations of accessible core support
locations are conducted on a schedule in accordance with Table IWB 2500-1. The ASME B&PV Code Section XI
VT-3 examination is intended to detect the type of general degradation condition identified in ASME B&PV
Code Section XI IWB-3520.
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543 Augmented VT-3 Examination to Detect Speeiﬁc Aging Effects

The purpose of the augmented MRP-227, Rev. 0 “Primary” and “Expansion” VT-3 examinations is to detect
aging effects of the eight aging degradation mechanisms outlined in Section 2.3 -of this report. The method,-
coverage, schedule, and frequency of examinations are identified in MRP-227, Rev. 0, Table 4-1 and Table 4-4
and contained in Appendices B and C of this report, and for ONS unit-specific amendments to MRP-227, Rev. 0
are found in Appendix F of this report. Technical Justifications in accordance with ASME B&PV Code Section
V, Article 14 Low Rigor are being prepared for each component receiving an augmented VT-3 examination.

" Where fitting, additional analyses are being performed to complete the TJs and demonstrate why the examination

method, schedule, frequency, and coverage are appropriate.

For VT-3 examinations performed within the core barrel region, the functionality analysis (finite element model)
performed to support MRP-227, Rev. 0 indicates the inspections are being performed in a timely manner to
prevent any loss of intended function. Additionally, ASME B&PV Code Section XI VT-3 examinations and
B&W plant OE support the timeliness of the augmented VT-3 examinations.

544 Augmented UT Examinations to Detect Cracking of Bolting

The purpose of the augmented MRP-227, Rev. 0 “Primary” and “Expansion” UT examinations is to detect
cracking in bolts resulting from some of the eight identified aging degradation mechanisms outlined in Section 2.3
of this report. The method, coverage, schedule, and frequency of examinations are identified in MRP-227, Rev. 0,
Table 4-1 and Table 4-4 and contained in Appendices B and C of this report. Technical Justifications in
accordance with ASME B&PV Code Section V, Article 14 Low-Rigor are being prepared for each component
receiving an augmented UT examination. Appendix E of this report is provided as a representation of what will be -
contained in the TJs for the ONS units. This document, along with the EPRI letter containing the demonstration.
results, will make up the TJ for the UCB and LCB bolts.

The nmmg of the B&W RV Internals structural bolt inspections (UCB, LCB, UTS, LTS, FD and SSHT bolts,
note ONS units no longer have SSHT bolts) is based on past inspections performed due to failures of Alloy A-286
bolting that occurred in the 1980s. The MRP-227, Rev. 0 inspection requirements for B&W RV Internals
structural bolts are similar to the B&WOG NEI 03-08 “Needed” requirements which are presently in effect. The
functionality analysis (finite element model) for the baffle-to-former bolts performed to support MRP-227, Rev. 0
indicates the inspections are being performed in a timely manner to prevent any loss of intended function.

The latest UT examiinations of the UCB bolts at ONS units were completed in 2007 and 2008 (see Section 4.2.7
of this report).

545 Justification by Evaluation for Inaccessible Bolts

Augmented MRP-227, Rev. 0 “Expansion” components identified as inaccessible are listed in MRP-227, Rev. 0
Table 4-4 and contained in Appendix C of this report. Additionally, the “Primary” vent valve disc shaft or hinge -
pin has been identified as being inaccessible (see Appendix F of this report). Additional analyses are being
performed under PWROG PA-MSC-0692 “B&W Internals MRP-227 Phase I Functionality Criteria Core Barrel
Assembly Modeling” to show functionality of the core barrel-to-former bolts and baffle-to-baffle bolts for the
B&W plants through extended plant operation, regardless of potential failures in the linked “Primary”

components.

54.6 Conclusion

The ONS RV Internals inspection plan ensures detection of aging effects before there is loss of any structure and
component intended function, including aspects such as method, frequency, coverage, and schedule.

55  AMP Element 5 — Monitoring and Trending

RV Internals components at ONS are monitored and the results are used to develop potential trends in RV
Internals aging management concerns.

The timing of one-time physical measurement or initial inspection along with inspection intervals are based on
previous inspections, OE, and expert opinion. For components within the beltline region, results of the
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/

functionality analysis performed on a typical B&W plant indicates the choice of components and timing of
.nspections confirms the prediction of the effects of aging and timely corrective or mitigative actions.
“Expansion” components have been defined if the scope of examination and re-examination needs to be expanded
beyond the “Primary” group. Additionally, reporting requirements allow the industry to monitor and trend results,
thus driving preemptive industry action through notifications and updating of the MRP-227 guidelines. EPRI
PWR MRP will compile the summary of results into an overall history report which will track industry progress,
aid in evaluation of significant issues, identify fleet trends, and determine any needed revisions to the MRP-227
guidelines. The industry (including Duke Energy) will be updated biennially by EPRI PWR MRP; the biennial
report will serve to assist the monitoring and trending for AMPs established by the industry. Duke Energy will
periodically review the industry inspection results and reports provided by EPRI PWR MRP.

See Section 4.1.1 of this report for a discussion of development of the industry program.

551 Conclusion

The monitoring and trending provided in the ONS RV Internals inspection plan allows for prediction of the extent
of the affects of aging and timely corrective or mitigative actions.

5.6 AMP Element 6 — Accéptance Criteria .

Two acceptance criteria will be discussed in this section. The first is examination acceptance criteria that define
relevant conditions during component examinations. The second is functionality/engineering acceptance criteria,
which dispositions relevant conditions, thus ensuring the particular structure and component intended functions
are maintained under all CLB design conditions during the period of extended operation.

5.6.1 Examination Acceptance Criteria

Examination acceptance criteria identify the visual examination relevant condition(s), signal-based level, or
relevance of an indication that requires formal disposition for acceptability. Section 5 of MRP-227, Rev. 0
provides the examination acceptance criteria for the “Primary” and “Expansion” components; Table 5-1 of MRP-
227, Rev. 0 is provided in Appendix D of this report.

In addition, the criteria for expanding the examinations from the “Primary” components to include the
“Expansion” components are provided. The examination acceptance criteria include:

e  Specific, descriptive relevant conditions for the visual (VT-3) examinations;
e Specific relevant indications for volumetric (UT) examination of bolting.

. Additionally, TJs are being developed for the ONS RV Internals component inspections for. VT-3 and UT
examinations. The TJs, where appropriate, will include further guidance with respect to examination coverage and
relevant conditions.

Relevant conditions requiring corrective action for ASME B&PV Code Section XI Examination Category B-N-3
VT-3 examinations of RV Internals components are detailed in ASME B&PV Code Section X1, IWB-3520.

. Any detected condition that does not satisfy these examination acceptance criteria must be dispositioned. See
Section 5.6.2 of this report for a discussion of functionality/engineering acceptance criteria.

5.6.2 Functionality/Engineering Acceptance Criteria

Based on the identified condition and supplemental examinations, if required, the disposition process results in an
evaluation and determination of whether to accept the condition until the next examination or repair or replace the
item. Relevant conditions identified during ASME B&PV Code Section X1 Examination Category B-N-3 VT-3
examinations of RV Internals components are evaluated per ASME B&PV Code Section XI, IWB-3142. For
augmented MRP-227, Rev. 0 inspections, the results of the PWROG projects discussed below will allow for the
development of acceptance criteria used to determine whether to accept the condition until the next examination
or repair or replace the components. '
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- The PWROG PA-MSC-0473 developed WCAP-17096, “Reactor Internals Acceptance Criteria Methodology and

" Data Requirements”. For each of the “Primary” and “Expansion” components listed in MRP-227, Rev. 0, WCAP-
17096 outlines the type of analyses required, required evaluation procedures, data required to support analysis,
logic chart illustrating evaluation path and potential disposition options, and components that can be addressed on
a generic basis.

PWROG PA-MSC-0350 developed the basis for functional acceptance criteria that consisted of researching and
documenting the functional (design basis) requirements for the UCB and LCB bolts. Models that represent the
UCB and LCB bolted connections of the RV Internals of the ONS units were developed to evaluate and
disposition inspection results. :

PWROG PA-MSC-0692 will develop the basis for functional acceptance criteria which will consist of researching
and documenting the functional (design basis) requirements for selected items and loading conditions that may
exist during operation. The locking devices for the bolts do not require a functionality analysis. The existing core
barrel assembly (CBA) supermodel developed under PWROG PA-MSC-0350 will be modified for specific
differences that are anticipated to cover the vanations in the B&W-designed RV Internals. This will provide unit-
specific tools that can be used to analyze the condition of the CBA. The items included in the model are (a) the
“Primary” items baffle-to-former bolts and baffle plates; and (b) the ”Expansion” items core barrel cylinder,
former plates, baffle-to-baffle bolts, core barrel-to-former bolts. A safety assessment of the consequence of failed
inaccessible bolts (core barrel-to-former bolts, baffle-to-baffle bolts) and associated locking devices will also be
performed. Task 4 of this PA is to “Develop Plan and Phase 1lI Scope Definition” for future work.

5.6.3 Conclusions

Acceptance criteria for the ONS RV Internals inspection plan, against which the need for corrective action will be
.evaluated, will ensure the particular structure and component intended functions are maintained under all CLB
design conditions during the period of extended operation.

5.7 AMP Element 7 - Corrective Actions

In accordance with 10 CFR 50, Appendix B, Duke Energy has established a corrective action program for the
ONS units.

Measures are established in the ONS corrective action program to ensure conditions adverse to quality are
promptly identified and corrected. In the case of significant conditions adverse to quality, the measures ensure the
caunse of the condition is determined and corrective action taken to preclude repetition. The identification of the
significant condition adverse to quality, the cause of the condition, and the corrective action taken shall be
documented and reported to appropriate levels of management.

571 ONS PIP Program

Duke Energy uses the PIP program and the Work Management System (WMS) to implement its Corrective
Action Program per 10 CFR 50, Appendix B. The PIP program for the ONS units includes topics such as
responsibilities, timeliness guidelines, action categories, reportability, and problem evaluation. The WMS and
corrective maintenance function are established to identify and resolve the normal and expected degradation.

57.2 ONS Root Cause

Cause analysis is an essential part of an effective corrective action program. Root cause analysis prevents
repetitive or similar problems by the identification and correction of specific causes of failures. The ONS cause
analysis program provides a systematic approach to identify the fundamental reason or cause for a problem that
has occurred and includes topics such as responsibilities, qualifications of personnel, cause analysis process, and
record retention requirements. This directive is used in conjunction with the ONS PIP program on degraded
conditions identified as needing a root cause analysis.
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573 Operability

The ONS Operability/Functionality program applies to degraded/non-conforming conditions and unanalyzed
conditions associated with structures, systems, and components (SSCs) that perform specified functions as set '
forth in the CLB. This directive compliments the guldance in the ONS PIP program for the resolution of degraded
and/or nonconforming conditions.

574 Conclusion

Corrective actions, including root cause determination and prevention of recurrence, are timely.

58 AMP Element 8 — Confirmation Process

Duke Energy Topical Report Duke-1-A, “Quality Assurance Program” ) describes the Duke Energy Quality
Assurance (QA) program for the operational phase of its nuclear power plants. The Duke Energy QA program
conforms to applicable regulatory requirements such as 10 CFR 50, Appendix B and to approved industry
standards such as ANSI N45.2-1977 and ANSI N18.7-1976 and corresponding daughter standards or to

" equivalent alternatives. Duke Energy regularly reviews the status and adequacy of the QA program.

At ONS, Independent Nuclear Oversight (INOS) is assigned the QA functions of (1) assuring that an appropriate
QA program is established and effectively executed; and (2) verifying, such as by checking, auditing, and
inspecting, that activities affecting the safety related functions have been correctly performed.

5.8.1 Conclusion

Duke Energy’s QA program ensures preventative actions are adequate and appropriate corrective actions have
been completed and are effective.

59 AMP Element 9 — Admlmstratlve Controls

Administrative controls, including Duke Energy-specific documents used to 1mplement this ONS RV Internals
‘inspection plan, provide for a formal review and approval process

5.9.1 Conclusion

Duke Energy’s administrative controls provide for a formal review and approval process.

510 AMP Element 10 — Opérating Experience

MRP-227, Rev. 0 establishes new augmented inspection guidance for the B&W units. Accordingly, there is no
direct programmatic history for the bulk of these inspections. The program is based upon industry OE that is
contained in MRP-227, Rev. 0, MRP-231, research data, and vendor evaluations. Development of the program
relied upon the consensus review and inputs of the MRP Reactor Internals Core and Focus Groups, which include
representatives from utilities, research scientists, and vendors. The MRP-227, Rev. 0 guidelines will continue to
evolve as additional operating experience and augmented inspection results are gained. PWR RV Internals
failures, both domestic and international, have been considered in the development of MRP-227, Rev. 0.

The ONS Operating Experience Program (OEP) defines and communicates Duke Energy’s OE Program and
management expectations for the use of OE information. This program also defines and communicates
expectations for the receipt, evaluation, and distribution of OE information and the resolution of applicable OE
items. '

5.10.1 Incidents of Degradation in B&W RV Internals

Relatively few incidents of PWR internals aging degradation have been reported in operating U.S. commercial

" PWR plants. In B&W units, the incidents observed have been limited to the baffle-to-baffle bolts (see Section
4.2.9 of this report), RV Internals structural bolting (see Sections 4.1.4 and 4.2.7 of this report), locking devices
for the vent valve jackscrews (see Section 4.2.6.1 of this report), and interaction between the baffle plates and fuel
assembly grid straps (see Section 4.1.6 of this report). -
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5.10.2 Conclusion

Operating experience has been used in the development of the ONS RV Internals inspection plan, thus ensuring
the effects of aging will be adequately managed so the structure and component intended functions described in
Section 2.4 of this report will be maintained during the period of extended operation.

511 Program Conclusion

Section 5.0 of this report shows that the ONS RV Internals inspection plan complieé with the ten AMP elements
from NUREG-1801, Rev. 1; compliance with these ten AMP elements demonstrates adequacy of managing aging
effects of the ONS RV Internals.
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6.0 SUMMARY AND CONCLUSIONS

This report documents and provides a description of the ONS-1, ONS-2, and ONS-3 RV Internals inspection plan
and how it relates to the RV Internals AMP at ONS for management of aging effects consistent with previous
commitments. This ONS RV Internals inspection plan is based on MRP-227, Rev. 0, as modified by the ONS
unit-specific amendments identified in Section 4.2.10 of this report. Section 5.0 of this report has demonstrates
that the ONS RV Internals AMP, which contains the ONS RV Internals inspection plan, will comply with the ten
AMP elements described in NUREG-1801, Rev. 1.

This ONS RV Internals inspection plan contains a discussion of the background of the B&W-designed plant RV
Internals programs, including operational experience, TLAAs, and existing ONS programs.

The examinations required by ASME B&PV Code Section XI, MRP-227, Rev. 0, and ONS unit-specific
amendments as described in this report have been scheduled to be performed at ONS during the 2012, 2013, and
2014 RFOs, and any relevant conditions will be documented and dispositioned in Duke Energy’s corrective action
program and reported to the industry.

The ONS RV Internals AMP will include this ONS RV Internals inspection plan and will demonstrate that the
program adequately manages the effects of aging for RV Internals components and establishes the basis for
providing reasonable assurance that the RV Internals components will remain functional through the ONS license
renewal period of extended operation. :

This ONS RV Internals inspection plan, along with the ONS RV Internals AMP, fulfills the approved license
renewal methodology requirement to identify the most susceptible components and to inspect those components
with an indication detection level commensurate with the expected degradation mechanism indication, thus
meeting 10 CFR 54. .

Once this ONS RV Internals inspection plan is approved, the ONS UFSAR will be updated as required.
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APPENDIX A: BAW-2248A AMR AND INDUSTRY PROGRAM COMPARISON

Table A.1 in Appendix A shows how the compbnents identified in the BAW-2248A, Table 4-1 AMR were
evaluated and characterized by the industry program.
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts

Aging Effect

Programs That Manage Applicable Aging Effects

PLENUM ASSEMBLY

Upper Grid Assembly

Upper Grid Assembly

Cracking of base metal and
welds

ASME Section XI IS] Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.

MRP .
Category A, except for the No Additional Measures X-750 dowel locking
weld '

MRP-189 Rev. 1.(Tables 4-1 and 4-2) and MRP-231, Rev, 1 (Tables 3-8 and
3-9)

' Reduction of Fracture

Toughness of base metal and
welds

ASME Section X1 ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.
MRP ‘
Category A, MRP-189 Rev. 1 Tables 4-1 and 4-2

Fuel Assembly Support Pads

Loss of Material

ASME Section XI ISI Programs
Examination Category B-N-3, Removable Core Support Structures

VT-3 visual examination of accessible surfaces - Every interval.
MRP
Category A, except for the Expansion X-750 dowel locking weld

MRP-189 Rev. 1 (Tables 4-1 and 4-2) and MRP-231, Rev. 1 (Tables 3-8 and
3.9)
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

. Affected Parts

Aging Effect

Programs That Manage Applicable Aging Effects

PLENUM ASSEMBLY (continued)

* Plenum Rib Pads

Loss of Material

ASME Section X1 ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval.

MRP
Primary, MRP-231, Rev. 1 (Tables 3-8 and 3-9)

Control Rod Guide Tube Assembly

CRGT Flange to Upper Grid
Screws

Loss of Closure Integrity

ASME Section X1 ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval

RVI Aging Management Program
See Section 4.6.

MRP
Category A, MRP-189 Rev. 1 (Table 4-1)

CRGT Assembly Spacer
Castings

Reduction of Fracture
Toughness

RVI Aging Management Program
See Section 4.6.
MRP
Expansibn, MRP-231, Rev. 1 (Tables 3-8 and 3-10)

Page 44 of 108



ANP-2951, Rev. 001

Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts

Aging Effect

Programs That Manage Applicable Aging Effects

CORE SUPPORT SHIELD ASSEMBLY

Core Support Shield Cylinder Top Flange

Loss of Material

ASME Section XTI IS] Programs o
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval.

MRP
Primary, MRP-231, Rev. 1 (Tables 3-8 and 3-9)

Core Support Shield to Core Barrel Bolts

Cracking

ASME Section XI IST Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval

RVI Aging Management Program
.See Section 4.6.

MRP
Primary, MRP-231, Rev. 1 (Tables 3-8 and 3-9)

Reduction of Fracture
Toughness

ASME Section XI ISI Programs
Examination Category B-N-3, Removable Core Support Structures

VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program

See Section 4.6.
MRP .
Category A, MRP-189 Rev. 1 (Table 4-1)

Loss of Closure Integrity

ASME Section XI IS] Programs
Examination Category B-N-3, Removable Core Support Structures

VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.
MRP )
Category A, MRP-189 Rev. 1 (Table 4-1)
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts | Aging Effect Programs That Manage Applicable Aging Effects
CORE SUPPORT SHIELD ASSEMBLY (continued)
ONS-3 CSS Outlet Nozzles Reduction of Fracture ASME Section XI ISI Programs
Toughness - Examination Category B-N-3, Removable Core Support Structures

VT-3 visual examination of accessible surfaces - Every interval

Supplemented by extension of the evaluation procedures in IWB-3640 to
CASS items as specified in Section 4.2 of BAW-2243A [30).

RVI Aging Management Program
See Section 4.6.

MRP .

Primary, MRP-231, Rev. | (Tables 3-8 and 3-9)

Notes:

DB’s outlet nozzles are also made of casting, but were not listed because DB
was not a participant of BAW-2248A.

The cast outlet nozzles at ONS-3 and DB have been determined to be below
the NUREG/CR-4513 Rev. 1 screening level for thermal aging after the
issuance of MRP-227.
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts . | Aging Effect Programs That Manage Applicable Aging Effects
CORE SUPPORT SHIELD ASSEMBLY (continued) ' ' i
Vent Valve Bodies Reduction of Fracture ASME Section XI ISI Programs .
i ’ Toughness : _ Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval.
Supplemented by: '

Plant Technical Specifications (ANO-1, TMI-1)
Vent valve testing and inspection requirements each refueling

- outage
Pump and Valve In-Service Test Program (ONS-1.-2.-3)
Vent valve testing and inspection requirements each refueling

outage
Further Supplemented by extension of the evaluation procedures in IWB-
3640 to CASS items as specified in Section 4.2 of BAW-2243A [30].
RVI Aging Management Program

See Section 4.6.
MRP
Category A, MRP-189 Rev.' 1 (Table 4-1)
Note: '

The vent valve body castings have been confirmed to be below the
NUREG/CR-4513 Rev. 1 screening level for thermal aging.
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

\ Affected Parts I Aging Effect Programs That Manage Applicable Aging Effects
CORE SUPPORT SHIELD ASSEMBLY (continued)
Vent Valve Retaining Rings ‘Reduction of Fracture - ASME Section XI ISI Programs
Toughness ' Examination Category B-N-3, Removable Core Support Structures
' VT-3 visual examination of accessible surfaces - Every interval. -
Supplemented by:

Plant Technical Specifications (ANO-1, TMI-1)

Vent valve testing and inspection requirements each refueling
outage

| Pump and Valve In-Service Test Program (ONS-1.-2.-3)

Vent valve testing and inspection requirements each refueling
outage ,

RVI Aging Management Program
See Section 4.6.
MRP 1
Primary, MRP-231, Rev. 1 (Tables 3-8 and 3-9)
[both top and bottom retaining rings]

Vent Valve Locking Devices (Modified)

Cracking ASME Section XI IST Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval.

MRP

“No Additional Measures” (see Section 4.2.10), MRP-231, Rev. 1 (Table 3-9
Note 1) ‘

Supplemented by:
Plant Technical Specifications (ANO-1, TMI-1)
Vent valve testing and inspection requirements each refueling

outage _
Pump and Valve In-Service Test Program (ONS-1.-2,-3)
Vent valve testing and inspection requirements each refueling

outage
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts [

Aging Effect

Programs That Manage Applicable Aging Effects

CORE SUPPORT SHIELD ASSEMBLY (continued)

Vent Vaive Locking Devices (Original)

Loss of Material

ASME Section X1 IS] Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval.

MRP
“No Additional Measures”, MRP-231, Rev. | (Table 3-9 Note 1)
Supplemented by: : .
Plant Technical Specifications (ANO-1, TMI-1)
Vent valve testing and inspection requirements-each refueling

outage
Pump and Valve In-Service Test Program (ONS-1,-2,-3)
Vent valve testing and inspection requirements each refueling

outage

CORE BARREL ASSEMBLY

Core Barrel Assembly

Cracking of base metal and
welds

ASME Section XI 1SI Programs
Examination Category B-N-3, Removable Core Support Structures

'VT-3 visual examination of accessible surfaces - Every interval
RV1 Aging Management Program

See Section 4.6.
MRP
Primary and Expansion, MRP-231, Rev. 1 (Tables 3-8, 3-9, and 3-10)

Reduction of Fracture
Toughness of base metal and
welds

ASME Section XI ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval

RVI Aging Management Program
See Section 4.6.

~

MRP
Primary and Expansion, MRP-231, Rev. 1 (Tables 3-8, 3-9, and 3-10)
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Table A.1.: AMR and MRP-227, Rev. 0 Comparison

Affected Parts

[.

Aging Effect

. Programs That Manage Applicable Aging Effects

CORE BARREL ASSEMBLY (continued)

Dimensional Change

RVI Aging Management Program
See Section 4.6.
MRP
No Additional Measure, MRP-231, Rev. | (Tables 3-8)

Baffle-to-Baffle Bolts

Cracking

ASME Section XI ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval

RVI Aging Management Program
See Section 4.6.

MRP

No Additional Measure and Expansion, MRP-231, Rev. 1 (Tables 3-8 ahd 3.
10) : ’

Reduction of Fracture
Toughness

ASME Section X1 1SI Programs
Examination Category B-N-3, Removable Core Support Structures

VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program

See Section 4.6.
MRP
Expansion, MRP-231, Rev. 1 (Tables 3-8 and 3-10)

Loss of Closure Integrity

ASME Section X1 ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.
Expansion, MRP-231, Rev. 1 (Tables 3-8 and 3-10)

Page 50 of 108



ANP-2951, Rev. 001

Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts l Aging Effect J Programs That Manage Applicable Aging Effects

CORE BARREL ASSEMBLY (continued)

Dimensional Change ' RVI Aging Management Program
See Section 4.6.

MRP
No Additional Measure, MRP-231, Rev. 1 (Tables 3-8)

Baffle-to-Former Bolts Cracking | ASME Section X1 ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval

RVI Aging Management Program
See Section 4.6.

MRP
Primary, MRP-231, Rev..1 (Tables 3-8 and 3-9)

Reduction of Fracture ASME Section XI IS] Programs
Toughness Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval

RVI Aging Management Program
See Section 4.6.

MRP
Primary, MRP-231, Rev. 1 (Tables 3-8 and 3-9)
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts

Aging Effect

Programs '[hat Manage Applicable Aging Effects

CORE BARREL ASSEMBLY (continued)

Loss of Closure Integrity

ASME Section XI ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging\Management Program
See Section 4.6.

MRP
Primary, MRP-231, Rev. 1 (Tables 3-8 and 3-9)

Dimensional Change

RVI Aging Management Program
See Section 4.6.

MRP
No Additional Measure, MRP-231, Rev. | (Tables 3-8)

Bolts

Lower Internals Assembly to Core Barrel

Cracking

ASME Section X1 IS] Programs _
Examination Category B-N-3, Removable Core Support Structures

VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program

See Section 4.6.
MRP
Primary, MRP-231, Rev. 1 (Tables 3-8 and 3-9)
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts

T .

Aging Effect

Programs That Manage Applicable Aging Effects

CORE BARREL ASSEMBLY (continued) -

Reduction of Fracture
Toughness

ASME Section X1 ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.

MRP ‘
Category A, MRP-189 Rev. 1 (Table 4-1)

Loss of Closure Integrity

ASME Section XI ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
‘See Section 4.6.

MRP
Category A, MRP-189 Rev. | (Table 4-1)

Core Barrel to Thermal Shield Bolts

Crécking

ASME Section X1 ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval

RVI Aging Management Program
See Section 4.6.

MRP
Expansion, MRP-231, Rev. 1 (Tables 3-8 and 3-10)
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts | Aging Effect Programs That Manage Applicable Aging Effects

CORE BARREL ASSEMBLY (continued)

Loss of Closure Integrity ASME Section XI IS Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.

MRP
Category A,MRP-189 Rev. 1 (Table 4-1)

LOWER INTERNALS ASSEMBLY

Lower Grid Assembly : Cracking of base metal and ASME Section XI ISI Programs
welds Examination Czitegory B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.

MRP
Note: The dowel locking weld for the guide blocks are “Primary” for SCC.
MRP-231, Rev. 1 (Tables 3-8 and 3-9)

Category A, except for the “Expansion” for the dowel locking welds for the
lower grid fuel assembly support pads

MRP-189 Rev. 1 (Tables 4-1 and 4-2) and MRP-231, Rev. 1 (Tables 3-8 and
3-10)
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts I * Aging Effect Programs That Manage Applicable Aging Effects

LOWER INTERNALS ASSEMBLY (continued)

Reduction of Fracture ASME Section XI ISI Programs
Totlléghness of base metal and Examination Category B-N-3, Removable Core Support Structures
welds

VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program

See Section 4.6.
MRP .
Category A, except for the for the “Expansion” items and welds associated
with the lower grid fuel assembly support pads

MRP-189 Rev. 1 (Tables 4-1 and 4-2) and MRP-231, Rev. 1 (Tables 3-8 and
3-10) '

Lower Internals Assembly to Thermal Cracking ASME Section XI IST Programs
Shield Bolts

Examination Category B-N-3, Removable Core Support Structures

VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program

See Section 4.6.

MRP
Expansion, MRP-231, Rev. 1 (Tables 3-8 and 3-10)

Loss of Closure Integrity ASME Section XI IS] Programs
: Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
" See Section 4.6.
MRP
Category A,MRP-189 Rev. 1 (Table 4-1)
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~ Table A.1. AMR and MRP-227, Rev. 0 Comparison
Affected Parts : [ Aging Effect Programs That Manage Applicable Aging Effects
LOWER INTERNALS ASSEMBLY (continued)
Fuel Assembly Support Pads Loss of Material ASME Section XI IST Programs

Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval.
MRP
Category A, MRP-189 Rev. 1 (Table 4-1)
Note: The items and welds associated with the lower grid fuel assembly

support pads are “Expansion” for SCC and/or irradiation embrittlement.
MRP-231, Rev. 1 (Tables 3-8 and 3-10)

Guide Blocks Loss of Material ASME Section XI IS Programs )
. Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval.
MRP '
Category A, MRP-189 Rev. 1 (Table 4-1)

i S Note: The dowel locking weld for the guide blocks are “Primary” for SCC.
L ' i MRP-231, Rev. 1 (Tables 3-8 and 3-9)

Shell Forging to Flow Distributor Bolts Cracking ASME Section X1 IST Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval

RVI Aging Management Program
See Section 4.6.

MRP
Expansion, MRP-231, Rev. 1 (Tables 3-8 and 3-10)

Loss of Closure Integrity ASME Section XI ISI Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.
MRP
Category A, MRP-189 Rev. 1 (Table 4-1)
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Table A.1. AMR and MRP-227, Rev. 0 Comparison

Affected Parts

Aging Effect

Programs That Manage Applicable Aging Effects

LOWER INTERNALS ASSEMBLY (continued)

Lower Grid Rib to Shell Forging Screws

Loss of Closure Integrity

ASME Section XTI IST Programs
Examination Category B-N-3, Removable Core Support Structures
VT-3 visual examination of accessible surfaces - Every interval
RVI Aging Management Program
See Section 4.6.
MRP
No Additional Measure, MRP-231, Rev. | (Tables 3-8)

Incore Guide Tube Spider Castings

Reduction of Fracture
Toughness

RVI Aging Management Program
See Section 4.6.

MRP :

Primary, MRP-231, Rev. 1 (Tables 3-8 and 3-9)
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APPENDIX B: TABLE 4-1 FROM MRP-227, REV. 0

Appendix B contains Table 4-1, “B&W Plants Primary Components” from MRP-227, Rev. 0. The “Primary”
component inspections listed in the ONS RV Internals inspection plan are based on this table, as modified by the
ONS unit-specific amendments 1dentified in Section 4.2.10 and Appendix F of this report,
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Item

Applicability

Effect (Mechanism)

Expansion Link

Examination Frequency

Examination Coverage

. . (Note 2)
Plenum Cover Assembly & | All plants Loss of material and None On-time physical Determination of differential
Core Support Shield associated loss of core measurement no later than height of top of plenum rib
Assembly _ clamping pre-load (Wear) two refueling outages from pads to reactor vessel seating
Plenum cover weldment rib the beginning of the license | surface, with plenum in
pads renewal period. reactor vessel.
Plenum cover support flange
CSS top flange - Perform subsequent visual
(VT-3) examination on the
) 10-year ISI interval.
Core Support Shield ONS-3, DB Cracking (TE), including | CRGT spacer Visual (VT-3) examination 100% of accessible surfaces.
Assembly the detection of surface | castings during the next 10-year ISL
CSS cast outlet nozzles irregularities, such as :
Core Support Shield All plants dan:ageld or fractured Subsequent examination on | 100% of accessible surfaces.
Assembly materia the 10-year ISI interval.
CSS vent valve discs
(NOte 1) Y |
Core Support Shield All plants Cracking (TE), including | None Visual (VT-3) examination . | 100% of accessible surfaces.

Assembly

CSS vent valve top retaining
ring

CSS vent valve bottom
retaining ring

CSS vent valve disc shaft or
hinge pin ‘

(Note 1)

the detection of surface
irregularities, such as
damaged, fractured, or
missing items

during the next 10-year ISI.

Subsequent examinations on
the 10-year ISI interval.
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N Item Applicability Effect (Mechanism) EXP?S:;:';)L'“ Examination Frequency | Examination Coverage
Core Support Shield All plants Cracking (SCC) LCB bolts Volumetric examination 100% of accessible bolts.
Assembly . (Note 3) (UT) of the bolts within two
Upper core barrel (UCB) ) refueling outages from
bolt‘s and their locking UTS, LTS, and FD .1/1/2006 or 'next 10-.year ISI
devices interval, whichever is first.

bolts
Subsequent examination to
::;{gg (:)l:lsl ()C R-3 | be determined after -
Y evaluation the baseline
results.
Lower shock pad
bolts (TMI-1 only) Visual (VT-3) examination
of bolt locking devices on
the 10-year ISI interval.
Core Barrel Assembly All plants Cracking (SCC) UTS, LTS, and FD | Volumetric examination 100% of accessible bolts.
Lower core barrel (LCB) ' bolts (UT) of the bolts during the
bolts and their locking next 10-year ISI interval
devices : SSHT bolts (CR-3 from 1/1/2006.
and DB only)
Subsequent examination to
Lower shock pad be detefmmed after . ‘
bolts (TMI-1 only) evaluation the baseline :
results.
Visual (VT-3) examination .
of bolt locking devices on
the 10-year ISI interval.
Core Barrel Assembly All plants Cracking (IASCC, IE, Baffle-to-baffle Baseline volumetric 100% of accessible bolts.
Baffle-to-former bolts IC/ISR/Fatigue/Wear, bolts examination (UT) no later :
4 Overload) Core barrel-to- than two refueling outages
former bolts from the beginning of the
license renewal period with
subsequent examination
after 10 to 15 additional
years.
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Item

Applicability

Effect (Mechanism)

Expansion Link
(Note 2)

Examination Frequency

Examination Coverage

Core Barrel Assembly All plants Cracking (IE), including | Core barrel Visual (VT-3) examination 100% of the accessible
Baffle plates the detection of readily cylinder (including | during the next 10-year ISI. | surface within 1 inch around
detectable cracking in the | vertical and each flow and bolt hole.
baffle plates circumferential Subsequent examinations on
seam welds) the 10-year ISI interval.
Former plates
Core Barrel Assembly All plants Cracking (IASCC, IE, Locking devices Visual (VT-3) examination 100% of accessible baffle-to-
Locking devices, including Overload), including the | for the external during the next 10-year ISI. | former and internal baffle-to-
locking welds, of baffle-to- _detection of missing, non- | baffle-to-baffle baffle bolt locking devices.
former bolts and internal =funo?ional, or removed bolts and baffle-to- Subsequent examinations on
baffle-to-baffle bolts locking devices or welds | former bolts the 10-year IS interval.
Lower Grid Assembly All plants Cracking (SCC), Alloy X-750 dowel | Initial visual (VT-3) 100% of accessible locking
Alloy X-750 dowel-to-guide including the detection of | locking welds to examination no later than welds of the 24 dowel-to-
block welds separated or missing the upper and /| two refueling outages from guide block welds.’
- locking welds, or missing | lower fuel the beginning of the license
dowels .assembly support renewal period.
pads
Subsequent examination on
ten-year interval.
Incore Monitoring All plants Cracking (TE/IE), CRGT spider Initial visual (VT-3) 100% of accessible top
Instrumentation (IMI) including the detection of | castings examination no later than surfaces of 52 spider castings
Guide Tube Assembly fractured or missing two refueling outages from and welds to the adjacent
IMI guide tube spiders spider arms or separation |  ower fijel the beginning of the license | lower grid rib section.

IMI guide tube spider-to-
lower grid rib section welds

of spider arms from the
lower grid rib section at
the weld

assembly support
pad items: pad,
pad-to-rib section
welds, Alloy X-
750 dowel, cap
screw, and their
locking welds

(Note: the pads,
dowels, and cap
screws are included
because of TE/IE
of the welds)

renewal period.

Subsequent examinations on
ten-year. interval.
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Notes:

1.

A verification of the operation of each vent valve shall also be performed through manual actuation of the valve. Verify that the valves are not stuck in
the open position and that no abnormal degradation has occurred. Examine the valves for evidence of scratches, pitting, embedded particles, variation

in coloration of the seating surfaces, cracking of lock welds and locking cups, jack screws for proper position, and wear. The frequency is defined in
each unit’s technical specifications or in their pump and valve in-service test programs (see Appendix A).

Examination acceptance criteria and expahsion criteria for the B&W components are in Table 5-1 (of MRP-227, Rev. 0).

Expansion to LCB applies if the requirefi Primary examination of LCB has not been performed as scheduled in this table.
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APPENDIX C: TABLE 4-4 FROM MRP-227, REV. 0

Appendix C contains Table 4-4, “B&W Plants Expansion Components” from MRP-227, Rev. 0. The “Expansion”
component inspections listed in the ONS RV Internals inspection plan are based on this table, as modified by the
ONS unit-specific amendments identified in Section 4.2.10 and Appendix F of this report.
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Examination Method

ltem' Applicability | Effect (Mechanism) | Primary Link (Note 1) (Note 1) Examination Coverage
Uppér Grid Assembly All plants Cracking (SCC) Alloy X-750 dowel-to- Visual (VT-3) 100% of accessible dowel
Alloy X-750 dbwel-fé-upper (except DB) including the detection of | guide block welds examination. locking welds.
fuel assembly support pad welds separated or missing
locking welds, or missing
dowels )
Control Rod Guide Tube All plants Cracking (TE), including | CSS cast outlet nozzle, Visual (VT-3) 100% of accessible surfaces
Assembly the detection of fractured | CSS vent valve disks, or | examination. at the 4 screw locations
CRGT spacer castings spacers or missing screws IMI guide tube spiders (every 90°)
(limited accessibility)
Core Barrel Assembly All plants Cracking (SCC) UCB and LCB bolts Volumetric examination 100% of accessible bolts.
Upper thermal shield bolts (UT)
Core Barrel Assembly CR-3,DB
Surveillance specimen holder
tube (SSHT) studs/nuts (CR-3)
or bolts (DB)
Core Barrel Assembly All plants Cracking (IE) including Baffle plates Justify by evaluation or by | Inaccessible
Core barrel cylinder (including readily detectable replacement
vertical and circumferential cracking
seam welds)
Former plates
Core Barrel Assembly All plants Cracking (IASCC, IE, Baffle-to-former bolts Internal baffle-to-baffle N/A
Baffle-to-baffle bolts IC/ISR/Fatigue/Wear, ' bolts:
Core barrel-to-former bolts Overload) No examination
: : requirements,
Justify by evaluation or
replacement
External baffle-to-baffle = | Inaccessible

bolts,

Barrel-to-former bolts:
No examination
requirements,

Justify by evaluation or
replacement
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Examination Method

item Applicability Effect (Mechanism) | Primary Link (Note 1) (Note 1) Examination Coverage
Core Barrel Assembly All plants Cracking (IASCC, IE) Locking devices, Justify by evaluation or by | Inaccessible
Locking devices, including » : including locking welds, | replacement '
locking welds, for the external of baffle-to-former bolts
baffle-to-baffle bolts and core or internal baffle-to-
barrel-to-former bolts baffle bolts
Lower Grid Assembly All plants Cracking (IE), including | IMI guide tube spiders Visual (VT-3) 100% of accessible pads,
Lower fuel assembly support the detection of separated | and spider-to-lower grid | examination dowels, and cap screws, and
pad items: pad, pad-to-rib or missing welds, missing | rib section welds associated welds.
sections welds, Alloy X-750 support pads, dowels, cap
dowel, cap scréw, and their , screws and locking
locking welds welds, or misalignment or
the support pads

(Note: the pads, dowels, and cap
screws are included because of
TE/IE of the welds)
Lower Grid Assembly . All plants Cracking (SCC), Alloy X-750 dowel-to- Visual (VT-3) 100% of accessible dowel
Alloy X-750 dowel-to-lower including the detection of | guide block welds examination welds.
fuel assembly support pad welds separated or missing

' locking welds, or missing

dowels

Lower Grid Assembly . TMI-1 Cracking (SCC) UCB and LCB bolts Volumetric examination 100% of accessible bolts
Lower grid shock pad bolts (UT)
Lower Grid Assembly All plants Cracking (SCC) UCB and LCB bolts Volumetric examination 100% of accessible bolts

Lower thermal shield (LTS)
bolts :

Flow Distributor Assembly
Flow distributor (FD) bolts

(UT)

Notes:

1. Examination acceptance criteria and expansion criteria for the B&W components are in Table 5-1 (of MRP-227, Rev. 0).
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APPENDIX D: TABLE 5-1 FROM MRP-227, REV. 0

Appendix D contains Table 5-1, “B&W Plants Examination Acceptance and Expansion Criteria” from MRP-227,
Rev. 0. The inspections listed in the ONS RV Internals inspection plan will use the acceptance and expansion
criteria in this table, as modified by the ONS unit-specific amendments identified in Section 4.2.10 and Appendix
F of this report. '
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Examination Acceptance

Expansion

Additional

Item Applicability Criteria (Note 1) Link(s) Expansion Criteria Examinatio_n )
‘ Acceptance Criteria
Plenum Cover All plants One-time physical None N/A N/A
Assembly & Core measurement. In addition, a
Support Shield visual (VT-3) examination is
Assembly conducted for these items.
Plenum cover weldment
rib pads The measured differential '
Plenum cover support “height from the top of the
flange plenum rib pads to the vessel
CSS top flange seating surface shall average
less than 0.004 inches compared
to the as-built condition.
The specific relevant condition
for these items is wear that may
. lead to a loss of function. v
Core Support Shiel ONS-3,DB Visual (VT-3) examination CRGT spacer Confirmed evidence of relevant The specific relevant
Assembly : ) castings conditions for a single CSS cast condition is evidence of
CSS cast outlet nozzles “The specific relevant condition outlet nozzle shall required that fractured spacers or
is evidence of surface VT-3 examination be expanded to | missing screws.
irregularities, such as damaged include 100% of the accessible
or fractured nozzle material. surfaces at the 4 screw locations
(at every 90°) of the CRGT spacer
castings by the completion of the
next refueling outage.
Core Support Shield All plants Visual (VT-3) examination, CRGT spacer Confirmed evidence of relevant The specific relevant
Assembly castings conditions in two or more CSS condition is evidence of

CSS vent valve discs

The specific relevant condition
is evidence of surface
irregularities, such as damaged
or fractured disc material.

/| vent valve discs shall require that

the VT-3 examination be
expanded to include 100% of the
accessible surfaces at the 4 screw
locations (at every 90°) of the
CRGT spacer castings by the
completion of the next refueling
outage.

fractured spacers or
missing screws.
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Examination Acceptance Expansion Additional
Item Applicability e Expansion Criteria Examination
Criteria (Note 1) Link(s) -
Acceptance Criteria
Core Support Shield All plants Visual (VT-3) examination. None N/A N/A

Assembly

CSS vent valve top
retaining ring

CSS vent valve bottom
retaining ring

CSS vent valve disc shaft
or hinge pin

The specific relevant condition
is evidence of damaged or
fractured material, and missing
items.
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: P Additional
. - Examination Acceptance Expansion T PR
Item Applicability Criteria (Note 1) Link(s) Expansion Criteria Examlnatlop )
Acceptance Criteria
Core Support Shield All plants 1) Volumetric (UT) LCB bolts (Note 2) 1) Confirmed unacceptable 1) The acceptance
Assembly examination of the UCB indications exceeding 10% of _ criteria for the UT of
Upper core barrel (UCB) bolts. UTS, LTS, and FD the UCB bolts shall require the expansion
bolts and their locking The examination bolts. ’ that the UT examination be bolting shall be
devices acceptance criteria for the expanded by the completion established as part of
UT of the UCB bolts shall of the next refueling outage to the examination
be established as a part of | SSHT bolts (CR-3 include: technical
the examination technical and DB only) Forallplants - justification,
justification. , 100% of the accessible UTS, | 2) The specific relevant
.2) Visual (VT-3) examination | Lower grid shock LTS, and FD bolts, condition for the
- ofthe UCB bolt locking pad bolts (TMI-1 Additionally for TMI-1 expansion of the VT-
devices. only) 7 . 3 locking devices is
. UT examination to include .
The specific relevant . evidence of broken
o 100% of the accessible lower .
condition for the VT-3 of d sock pad bolts or missing bolt
the UCB bolt locking gn ,S. pac botls. locking devices.
devices is evidence of Additionally for CR-3 and DB
broken or missing bolt UT examination to include
B locking devices. 100% of the accessible SSHT
bolts.
2) Confirmed evidence of

relevant conditions exceeding
10% of the UCB bolt locking
devices shall require that the
VT-3 examination be
expanded by the completion
of the next refueling outage to
include:

For all plants

100% of the accessible UTS,
LTS, and FD bolt locking
devices

Additionally for TMI-1

100% of the accessible lower
grid shock pad bolt locking
devices,

Additionally for CR-3 and DB
100% of the accessible SSHT
bolt locking devices
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: Additional
Item Applicability Exarrg;f;i?:(ﬁz::?lt)ance E)Lpi::(s;;)n Expansion Criteria Examination )
Acceptance Criteria
Core Barrel Assembly All plants 1) Volumetric (UT) UTS, LTS, and FD 1) Confirmed unacceptable 1)  The acceptance
Lower core barrel (LCB) examination of the LCB bolts indications exceeding 10% of criteria for the UT
bolts and their locking bolts. the LCB bolts shall require of the expansion
devices The examination that the UT examination be bolting shall be
acceptance criteria for the. expanded by the completion established as part
UT of the LCB bolts shall of the next refueling outage to of the examination
be established as part of the include: technical
examination technical For all plants: justification.
justification. 100% of the accessible UTS, | 2)  The specific
2) Visual (VT-3) examination LTS, and FD bolts relevant condition
of the LCB bolt locking Additionally for TMI-1 for the expansion of
devices. the VT-3 locking

The specific relevant
condition for the VT-3 of
the LCB bolt locking
devices is evidence of
broken or missing bolt
locking devices.

2)

100% of the accessible lower
grid shock pad bolts

Additionally for CR-3 and DB

100% of the accessible SSHT
bolts

Confirmed evidence of
relevant conditions exceeding
10% of the LCB bolt locking
deyices shall require that the
VT-3 examination be
expanded by the completion
ofithe next refueling outage to
include:

For all plants

. 100% of the accessible UTS,

LTS, and FD bolt locking
devices

Additionally for TMI-1

IQO% of the accessible lower
grid shock pad bolt locking
devices,

Additionally for CR-3 and DB

100% of the accessible SSHT
bolt locking devices

devices is evidence
of broken or '
missing bolt
locking devices.
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Item

Applicability

Examination Acceptance
Criteria (Note 1)

Expansion
Link(s)

Expansion Criteria

Additional
Examination
Acceptance Criteria

Core Barrel Assembly All plants Baseline volumetric (UT) Baffle-to-baffle Confirmed unacceptable N/A
Baffle-to-former bolts : examination of the baffle-to- bolts, Core barrel-to- | indjcations in greater than or
former §olts. former bolts equal to 5% (or 43) of the baffle-
to-former bolts, provided that none
The examination acceptance of the unacceptable bolts are on
criteria for the UT of the baffle- former elevations 3, 4,

. to-former bolts shall be and.5, or greater than 25% of the
established as part of the bolts on a single former plate, shall
examination technical require an evaluation of the
justification. internal baffle-to-baffle bolts for

the purpose of determining
whether to examine or replace the
internal baffle-to-baffle bolts. The
evaluation may include
external baffle-to-baffle bolts and
core barrel-to-former bolts for the
purpose of determining whether to
replace them.
Core Barrel Assembly All plants Visual (VT-3) examination. a) Former plates a and b. Confirmed cracking in aand b. N/A
Baffle plates. : b) Core barrel multiple (2 or more) locations in
: The specific relevant cylinder the baffle plates shall require
S . ; ) expansion, with continued
condition is readily (including .
7 . operation of former plates and the
detectable cracking in the vertical and core barrel cylinder justified by
baffle plates. circumferential evaluation or by replacement by
seam welds) the completion of the next
_ . refueling outage. _
Core Barrel Assembly All plants Visual (VT-3) examination. Locking devices for | Confirmed relevant conditions in N/A

Locking devices,
including locking welds,
of baffle-to-former bolts
and internal baffle-to-
baffle bolts

The specific relevant condition
is missing, non-functional, or
removed locking devices.

the external baffle-
to-baffle bolts and
barrel-to-former
bolts

greater than or equal to 1% (or 11)
of the baffle-to-former or internal
baffle-to-baffle bolt locking
devices shall require and
evaluation of the external baffle-
to-baffle and core barrel-to-former
bolt locking devices for the
purpose of determining continued

operation or replacement.
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Item

Applicability

Examination Acceptance
Criteria (Note 1)

Expansion
Link(s)

Expansion Criteria

Additional
Examination
Acceptance Criteria

Lower Grid Assembly

Alloy X-750 dowel-to-
guide block welds

All plants

Initial visual (VT-3)
examination

Alloy X-750 dowel
locking welds to the
upper and lower fuel
assembly support
pads

Confirmed evidence of relevant
conditions at two or more
locations shall require that the VT-
3 examination be expanded to
include the Alloy X-750 dowel
locking welds to the upper and
lower fuel assembly support pads
by the completion of the next
refueling outage.

"The specific relevant

condition is separated or
missing locking weld, or
missing dowel.

Incore Monitoring
Instrumentation (IMI)
Guide Tube Assembly
IMI guide tube spiders
IMI guide tube spider-to-
lower grid rid section
welds

All plants

Initial visual (VT-3)
examination

The specific relevant conditions
for the IMI guide tube spiders
are fractured or missing spider
arms. '

The specific relevant conditions
for the IMI spider-to-lower grid
rib section welds are separated
or missing welds.

a) CRGT spider
castings

b) Lower fuel
assembly
support pad
items: pad, pad-
to-rib section
welds, Alloy X-
750 dowel, cap
screw, and their
locking welds

a. Confirmed evidence of relevant
conditions for two or more IMI
guide tube spider locations shall
require that the VT-3 examination
be expanded to include 100% of
the accessible surfaces at the 4
screw locations (at every 90°) of
the CRGT spacer castings by the
completion of the next refueling
outage.

b. Confirmed evidence of relevant
conditions at two or more IMI
guide tube spider locations or IMI
guide tube spider-to-lower grid rib
section welds shall require that the
VT-3 examination be expanded to
include lower fuel assembly
support pad items by the
completion of the next refueling
outage!

a. For the CRGT spacer
castings, the specific
relevant conditions are

fractured spacers or
missing screws.

b. For the lower fuel
assembly support pad

_items (pads, pad-to-rib

section welds, Alloy X-
750 dowels, cap screws,
and their locking welds),
the specific relevant
conditions are separated
or missing welds,
missing support pads,
dowels, cap screws and
locking welds, or
misalignment of the
support pads.

Notes:

1. The examination acceptance criterion for visual examination is the absence of the specified relevant condition(s).
2. Expansion to LCB applies if the required Primary examination of LCB has not been performed as scheduled in Table 4-1 (of MRP-

227, Rev. 0).
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APPENDIX E: NON-PROPRIETARY UCB AND LCB BOLT OCONEE UNIT-SPECIFIC TECHNICAL
JUSTIFICATION '

Appendix E contains the non-proiarietary UCB and LCB Bolt Technical Justification report for the ONS units.
The references and numbering for the section, figures, and tables in Appendix E are from the original TJ report.
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20004:015/(06/30/2008)
AREVA NP Inc., _ @
an ‘AREVA-andSiemens company. e

Engineering Information Record

Technical Justification for Upper and Lower Core Bérré,l.Bolfing Volumetric
(Ultrasonic) Examinations at Oconee Nuclear Station
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10 PURPOSE

Thc ‘purpose-of this document-is to* provndc a‘detailed explanation of the examination process; including the theory-
of the-examination: techmquc (as apphcd to reactor-internals-inspections), the essential variables.of the: proccdurc,
other influential paramiefers imporiant fo:the;overall performance of the examination system and ficldiexperience
and/or mockup demonstratior supportmo the: capabxlmcs of the NDE system’ for volumelnc (ultrasomc lesting,
UT) e\amxmuons of the upper.and.lower: core barrcl: bolting in the Oconce Nuclear- Stanon (ONS) Units: 1, 2. and
3ireactor vessel infemals.

Thisidocument is prepared in accordance with the réquiremenits: detailed in‘Section V, Article 14, Examination
System Qualifications:of the:American:Society of Mechanical Engineers Boiler and Pressure Vessel Code.[1].

This: docutnent is the deliverableifor Tagk'2.1.1.4; “Update.of the Beta Testiag, for UCB:and:LCB Bolts,” in
AREVA NP's: proposal-GC2008246t0 Duke. Energy (‘\R};V A NP contract number A0002579) This: documem 18
the: non-propnetary version:of AREV.A NP document $1-9112756-000.

20- DESCRIPTION OF:COMPONENT/FLAWS TO BE EXAMINED

21 Upper and Lower Core Barrel Bolting D‘esign
The five;structural jeint1gcations, in the sévin operating B&W 177-FA (Fuel Assemblv) reactors (Oconee Unit; l
ONS -1], Oconee! Unit 2. [ONS-”], Oconee Unit 3 (ONS-3), Crystal ‘River: Unit.3 [CR 3], Arka'nsas Nuglear One
Umi 1 [A\O 1), Davis-Besse [D-BY;.and Thiree Mile Island.Unit 1 [TNVI-17) are shown in Figure 2-1. In addition
\ ons: shown.an:Figure 2-1, a’sixth-structural boltmg location €xists at two-of the units-(D-B-and
CR-3) Thisisa redesigned surveillance. specimen holder tube (SSHT), whichis auachcd to the:sidesof the
thermal:shield. Remnants of the:origitial SSHTs ( Figurc 2-2'and Fi igurc:2-3) and’some.of the: bolnng still-éxist at
-cach.of thc’ONS umts and.are also believed to exist:at-the remaining two units.(ANGO-1 and TMI-1).

Uppericore bairél-to~core:support shicld bolting (a:k.a. upper ¢ore barfel bolts, UCB bolts) fastens thic bottoiti
flange ofithe core: isupport shicld:to the-top ofithe core’barrel cylinder. Therc are a; total of 1’70 UCB:bolt.
Tocations. The: UGB joint-carrics the entire: weight of the-core and'majority of the wclght of the reactorvessel
_mtemals Thevtypncal UCB:boltconfigirations: for:ONS-1, ONS-2,.and ONS-3 are: showtiiin Figure 2-4. “Figure
eoicapture image of representative UCB bolts:at:ONS. Note thatthe ordering.drawing allows that
the bolt: head dcsxgn may. eithet be a siX-pointed or twelve-painted head conﬁgurauon

rer core barrel-to-lower grid bolting (a.k:a. lower core barrel bolts, LCB bofts) fastens the; bottom of the:
barrel cylindér to.the lowerigrid asseibly flange. There are a total of 108 LCB! bolt16cations. The LCB
Jomt carries the weight of the. core, but-not the weight: of the.core barrel. The: typical LCB conﬁgur:mon for ONS:
1,/ ONS-2; and ONS-¥is given’ in. Figure:2-6 (also'shown are the replacerrent lower thermal shield studs/puts).
Fxgurc 2:7:shows a vidéo:capture.image of representative. LCB bolts. at ONS:. Note:ihat: thc ‘ordening drawing’
allows thatithe bolt bead design may-either beia, six-pointed or twelve-pointed | head conﬁguratxon

‘Ofthe six:structural joints.in-the B&W-design reactor vessel inteinals, -ondy the UCB'and LCB joints have a-core
support function and, therefore, represent any potentialsaféty concerns (Reference [7])
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Figure2-2: Tocation of Original Survéillancé Specimen Holder Tube in B&W-Design Reactor Veisel

Internals
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Figure 2-4: Upper Core Barrel Bolt Configuration at:ONS-units

(Note: locking devices not modeled; both hiex'bolthead.and 43

ex bolt he -point:bolt head were allowed during the
| v ‘original:fabrication) )
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Figure'2:6: Typical Lower Core Barrel:Boli.Configuration ai ONS Units

lote: locking dévices:not modeled; both liex bolt head and'12-point bolt head were q!_lmy,_e_dﬂuﬁngjfhe
bri'ginal?fabricia‘tion) )
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The:otiginal Alloy A-286 UCB and LCB. bolts wére-identical (MR256) atsix of the operatmg B&W. 177-FA
units. TMI-1 is:the-ckception; havingused: Alloy X-750:for all of the structural boltmg locations. All-the original
Alloy A-286 'UCB and LCB bolts weire fabricated by the same. process. A single heat: of Alloy A-2§6bar stock
material Was used for both UCB and LCB' bolting locations @t cach unit; however, several hieats:of material were
used to fabricate the required-original Alloy: A-286 MK-256 bolts.used at the six B&W umits. Theé distribution:of
boltmg inaterial heats for ONSis: prmnded in Reference [2]

whlch afe: 1ocated b«.hmd the 12 guide hig} shock pads and therefore thcv are’ mawcssxb!e and not visible: (hmng
inspections.

22  Bolting Configuration, Fabrication, and Size

ANI'UCB-and OB bolts in operation at the three ONS units are-the originally installed” boltmg, none have been:
feplaced to-date. ONS-1 began.commezcial operanon on:April 19,71973; ONS-2 bégan commercxal operanon on
November 11,:1973; and ONS-3 began: commcrctal ‘operation on Seplomb\.r 5, 1974..

The-original MK=256 UJCB-and'LCB bolts ar¢ fabricated:-from ASTM A 453:Grade 660 (ak.a. Alloy. A+286);
Condition A material. Condition A maferial wasisclution-annealéd. at' 1650°F for twohours and: aoe-hardened at.
1325°F for 16 houss. Alt material i is believed to-have been 15-20% cold-worked: «(as: inferred. by prachces described.
by the bolt fnbncator) by the:material suppher before boliing fabrication. Material was' hot-headed, :solution:
annealed, and agc-hardmed with no passivation performed; followed by thrcad—rolhng by the bolt fabricator.” The.
bar stock was ultrasonically, examined and 100%.of the finished bolt’s surface was examined ¥
hqm penefrant, Details: of the:fabrication pracessing steps are prowdcd in-Reférence [2]; No record of fabiication
flaws Was, found.

Asimmary. of idesitified:changes to. the eriginal belting joint configurations at/the ONS units is:as:follows:

s FourUCB bolts at:ONS-1 wereremoved for verification-and better interpretation of boltultrasonic
signals in‘the: 1980°s (Referénce[3]). Attheend-of-cycle (EOC)-6 (August’ ]981), two bolts.were.
removed and shipped to the B&W hot céll laboratory: At EOC-7 (June 1983), two additional bolts were
reriioved and shipped to the B&W ot cell laboratorv Visual, ultrasonic, and: ﬂuomscent hqmd penetraiit
-examinations were performedm the laboratory on all four bolis. The examinations-confirmed thé onssite
ultrasonic:examination tesult in-thesefour bolts (References [4] and [S]).

s At ONS-1, there is-a'missing guide block. Itwwas identified as missing during the video inspection
éondhicted at'ths EQOC-7 outage/in 198) (Reference [6]). - Further investigations concluded that the guide

' block had been missing from.the CSA since the 1976 SSHT removal effort-during the EOC-2 outage.
i Fxgure 2-8 §hows, theé t\rpu.al guxdc. block c,onﬁgumuon at ONS
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‘Shock Pad

Guide Block

Figure2:8: Typical'Shock Pad Configuration at ONS-1, ONS-2, and ONS-3

e At ‘ONSQ;;!uring_athe EOC-5 (December 1981) outage, in.addition 1o failed lower thermal shield bolts,

“the Type 304 stainlgss stech attachment.bolis for a'shock pad.were found broken (Reference (7}). This

shock pad wasremoved and has never been réinstalled;. Figure:2-9 shows a-video capture image-of the
:missing shock pad at‘ONS-2.

»  AtONS:3,'two UCB:bolts have shown unusual ultrasonic signals:in:prior ¢xamination campaigns and
‘have conservalively been assumed to have failed (Reference[2)); however they remain captured by-the
locking:device and have fot beeniremoved. The most recent uiltraisoniic éxamination (11/2007) has dlso -
identified indeterminate; flaw indications at these two locatnon< -(Reference [8]).

s ALONS-3; thiee LCB bolts have shown utinsiial ultrasonic Signals during the 1987 eXaminations and
have conservatively been-assumed to have failed (Appendix C of Reference [9]). however, they remain -
captured by the lockmg device and hve 1ot becht removed.

The UCB-and LCB bolts: were preloaded to various stress levels prior to service. Reference [2} contains the
detailed preload. information for each of the ONS units. The nominal peak.stréss for thiese twd bolt locations at.
each of the ONSuiits includes-the ‘stress concentration factor (SCF)'in the head-to-shank area. The yield: strength
values for both: the UCBand LCB bolt heats of matenal are also provxded in Reference {21
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“Figure:2:9: ‘Missing ShockPad Configuration:at ONS-2

23 P'r'eviou‘s.inspéc’tibn’s*a’nd-‘Flaws.'of'ihterest‘

References {9, 10]: pmv:dc a-summary of pastinspection information.for the UCB and‘LCB bolting, locahons at
each of the: B&W operatmg units:

Various rejected bolts were sent to:the: B&W. ot cell: for failure analvsw Laboratory examinations of those
rejected bolts sentto the:hoticell showed that:all fracturesweré pnmanlv Gaused by ifitergraiiular stress cortosion
cr:u:kmg (IGSCCyiin-or:near the fillet between thé head:and thershank: Numerous branched: intefgranular
cracking also intersccted:ths fracture surfaces, Almost all fractures'initiared by intergranular. crackmg -and.
completed- bv transgranular. fauguc (30mie bolts;shiowing-more. transgranular fatigue than ol.hcrs) This ledto:some
belicf that.corrosion fitigué also-might have p!ayed a'role'in the failures.

“The.crack-iniliation locations coincided sith the. .peakstress location of the head-to-shank fillet region. Bolt
material‘and fabrication factors-also . centributed 16 the IGSCEC thatincluded: chromium conitent.on the low end of
thc allowable speclﬁcaucm range, heavy cold-w orkmg, and hot-headmg The observed fractures show cracking
that curves upwardisli htly from-ihe fillet arcacintositic head: sregion; as shown.schemnatically in Figure 2-10 and in
a‘cross-sectional viewiin Figure'2-11,
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:Crack Location.

2o
%
ol

Strnctural Boltmg at B&W Umts (\'ote 0ngnal Magmﬁcahon was- 3.1\) |Reference 7 ]

24 Material Heats.Common'toéother‘B&W‘Operating Units,

.As summuarized:above in Section 2.1, several heats of material were used: dunng the manufacturc of the:ONS
UCB and LCB bolts. These heats;of material.are-also.common with:several:other operatmg ‘B&EW:- -design units.

2.6 - Critical Flaw SiZe and Crack Growth Rate for Alloy. A:286 Bolting

Reference [11] summarizes a-réview of crack growth rates for Alloy A-286'material in a- primary water
énvironment. The informatidn ‘gathéred inidicates that.a relatively: fast crack; growthrate would bé anticipated.
For such a:crack growth rate, failure.of an [UCB:or LCB bolt'within.an 18:month cycle of operation: would casily
occur. Therefore, an estimation of crack initiation time is believed‘to.be of more importance and determination of
:a critical crack size is notrelevant for these bolts. Assessmerit of opérability néeds to bé determined by the
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inspection: penod
2.6  Minimum Number of Bolts Required for Operation

The UGB and LCB joints have large strugtural- margins. This conscnatlsm greatly reduces‘the lnkehhood,uxat
¢ither-the UCB or ECB joint, might fail. Acceptancé criteria‘arebased. o stréss lifhits for; threaded siriictural
fastengis:given in SubsectionNG of the ASME B&PV Code; Reference.[12].

Six. conditiofis.of rcmovcdqucctcd bolts:have bech eviluated foi cach: -analyzed core support Stuctires.
corresponding to:all B&W-desig gn:operating units. .

The first-§cendrioanalyzed foreach: unit, fepresents currently existing. cond:tlons The remammg scenanos are
hypothetical.

“The analyzed scenarios for thé:threc ONS:units, along with the’ nimber'and Tocatiotis for thie fupper andlowver.core
bairel bolts. are summanized in Reference [13]:

Maxifhum:bolt strésses dre calculated and.compared with:theit allowablé values pet the’ requxremems OF-ASME
Code Subsection:NG. The:resulis of the. hypothetical.cases are given-in:Reference [13]

300 OVERVIEWOF EXAMINATION SYSTEM

The:exaimination system consists of AREVANP procedure: S4-ISI-165-11 Atrasonic Examination,of PWR.
Internal Bolting [14], an ultrasonic scope, coaxial;calile, :a round transdicer. apphcabl the bolt size mounted in
a smng-loaded ﬁ‘dure a smlable hquld couplant such 2 boraled. demmerahzed. or

altematwe transducer delivery system® opnons in the ﬁmn'e The ultmsomc data. collect:on and -analysisis 'the ‘same’
for thé UCB-and LCB bolts.

Aitransducer monitors.the: back-wall zmd bolt
‘multiple indication:sighals, iced in [
rejects:a boltifa flaw.is: recorded without: régard to flaw-size.

ignals:during the acquisition:process. AJoss:of back-wall:or

4.0. DESCRIPTIONOF INFLUENTIAL PARAMETERS )

The:anticipated damage mechanism for UCB-or LCB:bolting is IGSCC, ‘Based on:pastfailuresand laboratory
data.

The:esscntial:variables for the;bolting exams can be foundin AREV A NP procedure 54-1515165-11.Ultrasonic
Examination.of PWR: Intemal Bolting.[14] The ¢ssential variables include transdicer size; transduger frequency,
«cable’length, number.ofintermediate connectors, UT scope, and UT- ‘scope-selt of these.cssential
wvariables thiange, AREVA NP would be.required to-perform asmicw demonstration using these.naiv-essential,
variables;
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i
The examiner. shall be' quahf €d at-a‘minimifi to Level 11 (see [15]:for dcf nition).i i ‘accordance with.the AREVA
NP wntlen -practice.. The Level IT or ILshall be responsible: forinterpretation 6f-the’ ‘daia’ and:shall accept the:
S of the-¢xamination. The.¢xamingr shall have: additional documerited trammg in lhe téchniques ‘described
3w1thm AREVANP procedure: 54—ISI—165-11 ‘Ultrasonic. Examination:of PWR Imcmal Boltmg

5.00 DESCRIRTION:/OF EXAMINATION TECHNIQUES

The UCB and. LCB baltsare: mkm-ogated for a direct reflection of sound from:the: ﬂaw ora lack of back-wall
response: The technique is nof infended fo determine: flaw size, orientation or percent-of remaining’ hgamenl in
hie;bolt. The gain level is adjusted.up :md down toiobsérve the response from the bolt.

This;technigue:was demonstrited-at-EPRI on bolts représentative of- the UCB and LEB bolting in‘the ONS units.
EDM notches were machmcd into some of the bolts. The technique: uscd on these Alloy A-286'bolts detected the
anticipated: degxadauon [16]

When cvaluatitig flaws, thers:are several poiiits to- consider. This- lcchmquc basxcallv rc)octs a’bolt 1f aflaw is:
recorded without: rcgaxd to/the size:

6.0° DESCRIPTION OF EXAMINATION MODELING

“Sinice thiese’ cxammauons have been performied during the past:28 vears and haverecéntly been validated by blind
pcrformancc dcmomtmhon atEPRY, no: modeling is: n:qum:d

7.0 DESCRIPTIONOF PROCEDURE EXPERIENCE

ur emmmanon of bpper and Lower Core Barrel Boltm,, has been: perform~d at-one: hmc or anotherat all of the
'opcraung B& W units since 1981. These examinations were performed u;mg carlicr versions of: 54—181-165 thh
the:same sssential variables as thé curtent revision. .

8.0 SUMMARY

An ctplan:mon of the UT examinationt teohmquc for use in exaniining reactor vessel mtemals upper-and lower

ooxe bnn'e] stxuc f alv;bohmg-'al ONS:is giverin-this documenit. In addiiion, details.ofithe: bolting designs

fid:prior ficld expefience with'the UT cxaminations:are also provided.. In conclusion. 54-IS1-
18 2, a8 demonstratcd, of:determining the integrity of the Alloy A:286.upper andlower core barrel

‘bolis in the: B&W -design reactor vessel intemnals at ONS.
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APPENDIX F: ONS UNIT-SPECIFIC AMENDMENTS TO MRP-227, REV. 0

Appendix F contains the justification for ONS unit-specific amendments to MRP-227, Rev. 0. The references and
numbering for the section, figures, and tables in Appendix F are from the original report.
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2

1.0 BACKGROUND AND.PURPOSE .

I December 2008, Electric. Power Research Institute: (EPRI) issued Rev ‘0 of the: Material Rehablhty Program
(MRP) MRP- 2271 Inspecticn andEvaluation (I&E) Gidelines for managmg long-term-aging.of préssurized water
reactor: (PWR) reactor. vessel (R ternals in-the:U.S. MRP:i227.Rev. 0 provides.generic augmented inspéction
fequirerments for the: current: operatlng fleet of U.S: PWRS, MRP-ZZ?—Rev 0 Section 7.3 categonzes the -
implementation of the augrented inspections as “Needed” in: accordance with Niclear Energy Institute: (NEt) 03-
08 Guidelines. .

The generic augmerited lnspectlon reqmremems for the Babcock-and WIICOX (B&W)' PWRS are listedin MRP-
227:Rev. 0, Tables 4-1, 44.and 51 ..MRP:227-Rev. 0 requires lmplementahon of the internals:program
requirements-listed in these tables withif 24 months: followifg issuarice: of MRP:227-A-and.completion of the
examinations within the ‘applicable:defined inspection timelines. MRP 227-Rev 0 recognizes that.earlier
implementation:may. be fequired by plartt-specrf c: regulatory eommitments. Plants lmplementmg MRP-227 prior to
issuarice of the US: NRC approved MRPI227 (MRP-227-A) Vetsion will thius iriplément the raquiremneéits i
accordance with the-current published version'of. the.guidelines (MRP: 227 Rev. .0}

‘Since the publication. of MRP:227:Rev.: D ‘AREVA NP has: perfoimed addmonal records search for the." anary
and “Expansior” items for-Duke: ‘Eneigy’s Oconeé BAW.PWR units (ONS 1, ONS-2, and! ONS-3) Thie records
‘seaich is for preparing the ONS; unmspecaﬁc RV iftefals inspection:plan and agmg management program (AMF’)
that will comply with the MRP-227-Rev: 0 requiremeris. '

Fabrication recordé for several cast austenitic:stairless steel (CASS) items were not:available during the
screening and evaluation-performed. for MRP:227-Rev. 0. Therefore, these: CASS items were:conservatively
categorized:as “Primary™for thérmal; aging embritterment in MRP~227-Rev 0. The fabrication records:found
recently have-shown that these:CASS' items: are.-not suscepiible to-thermal-aging embrittlernent:and therefore can
be. re—categonzed to:the*No Additional Sures” category: (see Séction 2). In-addition, the records search also
has identified a new Alldy. X 750 dowel location at ONSH1 that'is hot generic t6 the BEW RV iftemals:and not
previously-known. Thus, it was: not listed in MRP-227-Rev: O {see Sectlon 3):

Recertly; it has-also beendiscovered that the verit.valve disc shaft is- completely indecessible to visual'inspection.
The VT3 examination requirement was’ therefore incorrectly specrr ied in MRP:227:Rev. 0 Table'4-1and Table:5-
1 for'the vent valve disc.shaft.. In-addition, ithas been found that'the aging degradahon and VT-3.requirement in
MRP-227-Rev. 0 Tables 4:1 and-4-4 for-the locking devices-of hlgh-streng’th bolts:are imprecise or inconsistent

In light of the fi ndlngs amendments to'the. MRP-227-Rev. 0 reqwrements for the affscted itéins are needed for
the ONS units:in order to meet.the intent.of MRP: 227-Rev, 0. This: document provides written: technical
justification for the needed amendments to:the MRP-297:Rev. 0 requnrements for several affected.RV internals
iterns at ONS.units.

itis intended that:thetechnical justification in this:document be used to sabsfy appropriate;procedural prooesses
in order to'incorporate thé needed amendmerits:into the. ONS - umt-spectﬁc RV internals inspection plan and the
AMP. Atithis time; it has not:been decided what: .procedural-process will be used. Regardless of the procedural
process to be.used, this documert. prowdes the'written technicai justifi catlon for the:needed-amendments-to MRP-
227-Rev. 0 for the:-ONS RV internals inspection plan and the. AMP ‘
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20 ONS.CASS AMENDMENTS

Thiee CASS itemis in the BAW Uriits-are identified in MRPI227-Rev. 0:as “Prifary” and * Expans:on due.to.the
spotential for thermal aging: -embrittiement. THis:section provides the: ONS; unit:specific: CASS -amendmenits:and
justification, |

24 MRP-227:Rev. 0 Requirement

Theifollowing three. CASS items in the ONS RV.intemals;are defined in MRP-227- Rev Oas “anarr or
*Exparnision” due:to thefmal. aging efmbiittiement:

Primary
» CSS assembly vent.valve discatiONS:1, ONS:2, and: ONS-3
« (CSS assembly cast-outlet:nozzles at: ONS 3
Expansion
» Control rod guide tube.(CRGT)-assémbly. spacer.castings at ONS-1, ONS-2, and ONS:3

The MRP-227-Rev. 0-augmented inspection requiremerits for. the abdve CASS iten's afe fisted in Table 4-1, Table 4-
4, 7aid Table.5-1 of MRP:227-Rev. 0. Duiing theipreparatory workileading to MRR:227-Rev. 0 he;genenc and; known
) unit-specrﬁc B&WRY intemals components weresscreened for all a%pllcable aging: degradan my
Séréening process and. resuiltsare documertedin MRP: 189-Rev 1.9 For:CASS iters with Unkiawh chemcal
composttions, the ferrite contents were conservatively assumed to:exceed the screening; criterion, Due: 1o & lack of
fabrication records, the above three: CASS teirs w conseivatively, screened as: uscepuble toithermal. aging
embrittiement and, eventualry categonzed a8 MRP:227- 0"Prirmary” o Expans .-

There is-a-fourth CASS.item it the:B&WRV internalgithat also Tequites. augmerited- mspectton by»‘MRP -227-Rev.
0,.the-spider castings for the:iricore instrurnentation: {{IMI):guiide hubé:assembly. The spidér ca: S are
categorized as “Prifmary” in MRP:227-Rev. 0 dué to.both thénmal aging embrittiernent (T E): adiation aging.
embrittieent (IE): Thérefore, the spideér castings’ cannot be. re-catego'riz'ed by using the:s screenmg ‘criténaifor
thermal aging embrittlement. However “TE" in MRP:227-Rev. 0 Table 4-1 is'ha lenger-applicable to.the:spider
castings.

2:2°  Basis for CASS:Amendments

Sirice the publication.of MRP:227-Rev. 0, AREVA NP has perforined.a records séarch for the above:CASS items.
The'records- search results-are documented-in.Referénces 4.and 5. The' reoords were:not. avallable dunng
development of MRP:227 and these: CASS: componems were therefore consudered to be: susceptnble {a thermal
aging embnttlemem when MRP:227-Rev- was being. developed |

The records.search found the applicable CASS' heat nuribers-and certified matenal test reports: (CMTRs) which
allows screening in-accordance with-the MRP-1 75 screening rfa. The: MRP~175 sgreening:
|dermcal o those recommended by:Section X). M12 of NUREG‘1 801- Rev 4l for thermal aging ¢ embnltlement of
CASS

The-CASS ferrite content is estimated with. Hull's:equivalérit factors inNUREG/CR-4513, Rev. 1” Because the
nitrogén content is not listed in the'CMTRS, nittogen is assumed tobe 0. 04%:as: recommended by NUREG/CR-
4513, Rev'1. The technical background for: the CASS:screening cntena is- detailed in MRP-175, NUREG-1801-
Rev. 1, and NUREGI/CR-4513, Rev. 1.
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Amendments

234 CSS Vent Valve.Dis¢ Amendment
Each ONS umt has: eught vent valves mstalled in the CSS cyhnder Each vent vajv

/ pres i it
dunng a Iarge break LOCA preventmg backpressure from reversmg coolant flow’ through the core Dunng‘
all-ather operating conditiong;the vent valves'are closed-and prevent bypass i reactor coolant. ﬂow from the
reactor vessel annulus to the core:outlet regiort.

The vent vatve d:scs are fabncated from Grade: CF8 of AST M A 351 —65“‘l The heat; numbers and CMTRs
heat numbers;and ferrite ooments based on CMTR chemlcal

are: documented in Ref 4. The ferrlte contertsfor all: ongmal
creenmg criterion'for: Grade CF8 material,

The ONS umts werealso supphed with: spane vent varves and some sparesfwere mstalled (1 €., replaeed

the. 20% femte screensng cntenon for Grade CFB.A similar ldenuﬁcatnon for
valve discs is planned for Fall 2010 Based on the records: search and: ONS'1 and @NS-Z |den!rﬁcauon
resutts, a similar finding'is-expected for ONS-3..

If these rrecords had beenavailable: dunn _lnmal screenlng, the‘vent valve dxsw would have: been

requlred by MRP 227-Rev 0: Therefore the vent valve,-d scs at ON are re-categorlze frbm _the
"anary" in MRP- 227-Rev. 0 to “No_Additional Measures”, and the;augmented inspection'ifi:
Reév. 0, Table 4-1 isriot requiréd.

It should be noted that'this: ONS-vent valve disc-ainendiient.to the MRP-227-Rev:0 requiremertt does not
affeét the followirig requirements:

« Note 1to:MRP-227-Rev. 0, Table.4:1, vént.valvé exefcising andvisual.inspection.

s MRP-227-Rev. 0, Table:4-1 inspection requirement for the:vent valve top.and bottom rétaining
rings, and.disc shaﬂ (hmge pin).

s ASME Section Xl Category B-N:3,VT-3 examination of the vent vaives: (see'nbte belbw)
Note The:ASME Section. Xl Category 8—N-3 mserwoe mspectlon (isl):scope IS def ned by the
owriers (utxhtles) of thes- B&W units.

2:32  CSS Outlet Nozzle (ONS:3 only) Amendmeiit

Eéch of the three:ONS units has two:outlet nozzles inthe €SS cyhnder The outlet nozzles.are used'to
direct the' RCS'flow out-of the:core to the two reactor vessel outiet:nozzles: Only. the:CSS outletnozzles
at.ONS:3: are fabricated from Grade:CF8 of ASTM A.351:65° The'CSS. outlet’ nozzlesiat ONS1.and ONS-
2 are fabricated from wrought stainless steel and- do not-haveia thefmal: aglng embrittlement concem:

The heat numbers-and CMTRs have been found for the two ONS~3 CSSioutlet nbzzles. The'heat
nurmbers:and ferrite contents based on CMTR:chemical composmon with Hull's: equrvalent factors'are
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documented in Ref.:4. The fertite-contents of both outlet nozZles are below-the:20% femte screening
criterion for Grade CF8 material.

If these records had-been available: during initial screening,. the ONS-3 G55 outiet nozzles would. have
been. categonze as: “A" and no: -augmented inspection would have requued by MRP-227-Rev 0.
Therefore the ONS:3:CSS outlet nozzles are re«:ategonzed fromth‘  “Primary” in MRP~227 Rev..0%
*No Addltnonal Measures®, and the augmented-inspection in MRP— ) v. 0, Table 4-1 is notrequired.

it should be notex i that this: €SS outlet nozzle (ONS-3: onry) amendment to MRP-227-Rev.0 requirement
-affect. the followmg requirement:

e ASME Section XI, Category B-N:3 VT3 examinations:ofithe outlet nozzles:(see:note below)

Note: Thé ASME Séction XI, Category. B-N-3 i inéérvicetingpection (ISI) scope is'defihed by the
Gwners; (utllmes) of-the B&W units. '

233 CRGT Spacer Casting Amendment

Eachof’ the three:ONS units has 69 CRGT. assembhes welded to the plenum cover plate and bolted
the ‘upper gnd Inside each CRGT assembty isa brazement subasse bly oonsnstmg of ten

pipe-is dnlled at four equany spaced c:rcumferenﬂal local ons'to aocommodate four cap's screws that hold
each spacer casting-in place. The 10 spacer castmgs provide: structural support torthe 12: perforated
vertical rod, ‘guide tubes and 4 pairs-of vertical rod guide sectors wnthm each CRGT:assermbly and keep
them aligned with the gu:de tubes in the fuel-assembly: below.

The: spacer castingsare fabricated from'Grade CF3M of ASTM A'351-65. The- heat numbers dhd CMTRs
" have been found for most spacer castings at:ONS units: A ma;onty of thece.spaoer castlngs exceed the
i4 screening criterion for Grade CF3M. Therefore'the CRGT spacericasf ;
categorlzed to'the “No: Addmonal Measures” category from thenr current MRP:
category.

The:CRGT spacer.castings are linked in MRP-227:Rév. 0 tovmeffdllowiﬁg “Prirary” itéms:

‘s 'GSSventvalve discs,

* CSS outlet nozzles (ONS-3-only), and

»  |Miguide tube spider castings. ,
The amendments in this docurment re-categorize the CSS vent valve: dxscs and CSSioutiet nozzlesto “No
Additional Measures®, and therefore:removed their link to the:CRGT spacer’ pastlng Inspectingithe CSS

vent vaive discs:and CSS outlet nozzies will not meet the ' “Expansion” ‘link intent because these two' itetis:
are not suscepﬁble for thermai aging:embritiiemenit:based on the screening: resufts

The armendments leave the IMI guide tube:spider castings{as. the only ‘Primary™ link for the CRGT spader
castmgs at ONS uniits. However, the spider: castings alone:do;not meet'thei ent; MRP 227-Rev Oto
provide datection’of the aging effect before it affects the CRGT spacer castlngs' e to the following
conswieratxons

» . The.CRGT-spacer-castings are fabricated from Grade:CF3M (comalmng molybdenum) whiie the
spider- castmgs are fabficated from Grade. CF8 material.

«.  The-spiderferrite content per Hull's equivalent: factors (Ref 5 is.below:the’ 20% cntenon for:
Grade CF8 for thermal aging embrittlement; the potential for-irradiation.embritiementiiswhat -
prevents:the spider castings.from being re-categonzed to “No Additional-Meastres®.
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t
The'spacericastings-are exposed to the: core:exit reactor coolart temperature while the spider
castings:are exposed to-cold legreactor coolant temperature.

Therefore; the CRGT spacer castings at ONS units;are re»categonzed from™Expansion” in MRP- 227 Rev.
016 “Primary™ with thé following.requirerngnts:

Effect~(Mechamsm)-~Gracklng (T E), mcluding detection of-‘vfractured spacers:or missing screws.
Nbte: The.effectis unchanged from MRP-227-Rev. 0, Table 4-4.
Expansion Link:None:

Note The CRGT spacer-casting'expansion link to the spider castings in MRP-227:Rev. 0, Tables
49 and'5-1is.removed; ‘by this-amendmment.

Examinatioh Metholerequency Visual (VT-3) exarmination during the next 10:year iS|;
subsequent exarrinations:on the’ 10—year 1S1 interval.

Note; VT-3 mgthod-is unchanged from MRP-227-Rev. 0, Table 4:4: Frequency is identical to!
MRP:227:Rev. 0, Tablé:4-1 for the CSS vent valve discs and.CSS outlet nozzle's.

Examination Coverage: 100% of accéssible surfaces at the.4.screw locations (at:évery.90%)
(limited: amessnbumy)

Note: The coverage:is unchanged from MRP:227-Rev. 0, Table.4-4.
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30 PLENUM COVERWELDMENT RIB PAD ITEMS.AT ONS:1 ONLY
During the records:search, a:feature:uriqueto ONS-1 was identified forthe plenum cover: weldmenl rib.pads.
Each.of the. 32 plenitincover, rib pads.at ONS-1 is fastehed to:ithé p ithitwa Ty W

andone: Alloy X-750 dowel.. Arthe: other ONS: units; the plenurfic cover nb pads arewi
weldment:rits.. -

Since:this unique feature at ONS:1 'was unknown: during the preparatory work leading to MRP: 227 Rev. 0, the.
Alloy, X-750-dowel and Type 304:séféws-at this location.were.not screened for-all:applicable: agrng degradation.
mechanisms, nor evaluated forinclusion in- MRP- 297-Rev. 0. This:section provides.a
criteria.and process to determine if ‘additional: augmented inspection is required for-this; location: at ONS-1.

31 Screening
I thrs feauxe at ONS—1 had been known it would have been screened

all applrcable aglng degradahon
1 and:critéria; that has
been. usedfor other |ocanons and documented in: MRP 189-Rev RR he, fabrrca records related to-this

location are:surmmarized:in Section.9'of Ref, 5.

311  Alloy X-750'Dowel

The envirohmental parameters (température and Néutron exp .‘
cover: weldment i pads:(P:1.1).in MRP- 189 Rev. 1 Table:3-2. The
possible shear load rntroduced by | the relatwe thermal morvemeni of

'weld Appfyrng the rnaterral ahd;parameters agarnst the MRP-1 75:¢riteria- produces‘_the followrng
screening results:

+ Stress:Cdrrosion Cracking;(SEE), below: screening;-Category. *A"

» lradiation-Assisted'SCC-(IASCC);. below:scrééning, CategorySA?

+  Imadiation Stress Relaxation and Creep (ISRAIC), below.screening, Category “A™
= Wear, belowscrehing, Category 'A*

«  Fatigué; below:screening; Category “A”

s Thermal Aging.Embrittiementt; below screening; Category “A°

s lradiation Agirig Embnttlement, below:screening; Category AT

. Void: 'Swelling, below: screenmg, Category AT

Therefore, the oveiall screening: category fordhe-Alloy:X-750 dowel i’ Category “A¥arid ho.augmented
inspection is.required,

312 AlloyX-750 Dowel Locking Weld

The envrronmenta! parameters (temperature and neutron exposure) are the same:ag for the: Al|oy X-750
r weldment it pads
X Iower grid fuel
assembly support pads’ at ONS-1. The Iockmg weld for the' Alloy X-750 dowels fér the ONS:1' plerium
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v

covef rib'pads is‘idertical to the locking weldfor the: Alloy X750 dowels for the upper and lower fuel
assembly support pads atONS-1 in the: followmg ways:

« Same Alloy 69-(INCO 63) weid metal.
* Same'weld process
« Same heatof weld:wire :
‘¢ .Same weld size
Applying the material and.environmental parameters agaanst the MRP: 175 criteria:produces.the following

'screenmg resulfs:

» Stress'GorrosioniCracking (SCC); aboveiscreening, Category "Nat. A™

s Irradiation-Assisted SCC (IASGC), below:screening, Category. “A°

* Imadiation Stress Relaxation‘and Creep (ISRAC), below screening, Category “A*
-+ Wear, below screening, Category “A”

= Fatigue;-below-screening; Category *A° ,

s Thermal.Aging Embrittiment, below screening; Category "A°

‘s |rradiation‘Aging Embrittierment, below screemng, Category ‘A

- Void: Swelling,. below :screening, Category "A* :

Because this locking'weld used nickel-base material, it is potentially susceptible:to primary water SEC
(PWSCC)-similar tothe: nickel-baselocking welds used in'the upper and:lower grid fuel- -assermbly. support
pads :and-lower grid ‘guide” ‘blocks. Therefore, ‘the. overall screening-category- for the: Alioy X-

iockmg weld'is- Category *Not-A%'dueto PWSCC. This: locking weldis further assessed'in Sectaon 3.2 of
this-document.

343 Typée.304.Screws. ' S

The environmental pararmeters- (temperatufe and rieutron. exposure) arethe same: s for the pléenum
cover weldmentiiib:pads:{P/1.1) in MRP:189: Rev. 1 Tablé.3-2. The sérews are' fabnwted froin Type:304
austenitic stainless; The sciew locking weld is not'a:muitiple:pass.weld.. Appiylng the material-and
pararneters agannst the MRP:175 criteria produces.the followmg SEreening: results:

» Stress:Corrosion;Cracking (SCC), below screening; Category “A*

»  Iradiation-Assisted SCC (IASCG), below:screening, CategoryA?

. |rrad|atlon Stress Relaxation‘and-Creep: (ISRAC), below screening, Category “A‘
w Wear, below screening, Category “A”

« Fatigue, below:screening, Category *A”

« Thermal Aging Embrittiemeént; below screening, Category “A*

«» Imadiation Aging Embrittlement, below:screening, Category “A’

e Void:Swelling, below.screening, Category- “A*

“Therefore; the overall screéning: category for the: Type 304 screws.isCategory “A“and rio augmented
inspection isirequired.
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314  Type:304 Screw Locking Weld' ‘

The énvironmental parameters {temperature.and figlitron exposiire) aré the samé as for the plenum
cover weldment rib-pads (P:1.1) in MRP-189.Rev. 1 Table 3-2. The locking.weld used Type 308 austenitic:
.stalnless ‘wald mietal. The lockir g- weld directly welds the:screw teadito the rib pads without, usmg ia.
locklng bar-ora locklng cup: Appiynng the material.and. parameters against the MRP-1 75 criteria prodices:
“thie féllgwing scrgening: results

» Stress‘Corrosion‘Cracking (SCC), ‘below.:,screenmg, Category. A

* Imadiation-Assisted SCC (IASCCY); below-screening, Category *A*

. Irfadiation Stress Relakation arid:Greep (ISRAG), below screening; Category A

» ‘Wear, below screening, Category "A”

«  Faligue;below:screening, Category "A°

% Themmal Aging Embritternént, bielow:screening, Category A"

- \r‘radia_ﬁon?‘Agngmbrime‘mqu below-screening, Category “A°

o Void Sweliing, below:screening; Category “A®
Therefore the:averall screening category for the Type 304’ screw locking-weld is Catégory “A” andino:
augmented unspectuon is requtred

32 Assessmentof Alloy. X:750 Dowel Locking Weld '

This mckel-based Alloy 69 (INCO 69) locking: weld is susceptlble to: PWSCC .Each of the-32-plenum-cover
weldment rib:-pads at ONG:1 ‘is fasteried to'the: plenurn.cover-weldment fibs with two: Type: 304 screws:-and'one
Alloy: X 750.cdowel. The dowel is located in'the.center of each-ib:pad while the two screws are.at-the:two ends:of
each fib pad

The plenum cover weldmerit.rib. pads:are part:ofthe:RV. internals holddown. stack, which provides clampmg force.
to:stabilize and significartly restrict:the rigid: body. pendulum motion.of the core supportand plenum: -assemblies.
In:otheriwords; the: clamping -action’ prevents rigid.body. rotation at:the interface area. The; clamping action.does
not have a direct:core support:safely function. Loss of clamping would undaubtedly leadito.core barre! motions
that-would? evemualry leaditoia.reactor'shut-down. Due:to the wear concerm, the plerium cover weldmsnt rib: pads
-are-categorized-as. MRP-227-Rev: 0 *Primary?:

The.dowel.locking. weld:sefves.as'a loose:part:prevention device. The dowel- lockmg weld will fetain the:dowelif‘ary
porhon of the weld-isin: place: The:only loading on:the doweliis shear, whichiis in- theidowel body.and:not-near the.
Iockmg weld. Inaddition, ‘the:Alloy. X-750 dowels on the:rib-pads are: completely covered by'the reactor vessel
head ﬂange during. plant aoperation-and therefore cannot-back out.even if the: dowel! lockmg weld is. completed

[ lloy:X-750.dowels:and Type.304:screws are:Category: A components,. -and:are:not.affected; by,
any: agmg degradstion miechianisms: Therefore, cracking of the Alloy X-750 dowel-locking;wétd will not: ‘affect the
functionality-of-the plenum caver weldment. ribs.

Based o the above functiondlity assessment, the locking weld for the ONS:1 plenum: cover weldment.rib pad.
Alloy’ X-750:dowe is.categorized as “No Additional Measures?. Therefore no‘additional apgmented: inspection is
requiredfor this location. |

Note: the- followmg requnrements for the-plenum cover rib pads.are not- affected by-the:screening in'Section3:1
and-assessment i Section 3.2:of this.document.

o MRP-227-Rev. 0, Table 4-1, plenum cover weldment rib pads.(Primary)..
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ASME Seiction’ X, Category BN:3 VT-3. exammauon of the plenum cover weldmerit:rib pads (see
note below),

Note: The ASME Section X, Category, B:N-3 inservice mspectlon (iSt):scope is defined by the
owners (utnlmes) of the BE&W units.
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4.0° €SS VENT VALVE.DISC SHAFT (HINGE: PIN)
Each ofthe three:ONS units has. elght vent valves installed inthe CSS cyunder ‘Eachvent: valve consists of a hmged

disc, avalve body with £6aling. sliffaces, a spiit- retalmng ring; ‘and }ackscrews hathold the rétaining fings In placeto
support the. penmeter of: the vatve: assenbly

4.1 MRP-227‘-R’ev 0 Re’quirem’ent

The:CSS, vent. valve disct shaft (alsocalled hinge pin) is listed in MRP:227-Rev. 0 as *Primary” due to-thermal
: s made of ASTM A.276; Type 431 martensitic Stainless steel. The.vent valve
disc shaft lnspec’aon requrrements in MRP:227' (Rev 0) Table: 4-1:and Table 5:1 drethe: followmg

e Visual (.W-a).examlratlon_ during'the: next 10-year IS\ .Subsequent,_exammatxons on'the 10-year IS!
intefval, Examination.coverage is 100% of-accessible surfaces.

4.2 Accessubllity

The:hinge assembly consists: of‘a.vertvaive disc shaft, four flanged shaft ;oumals (bushings).and two journal
receptacles The‘venhvarve dlsc oomams an integral’ exercxse Iug ifor remote exen::smg Aﬂer the vent vatve drsc was

43 Ameéndnent

Theventvaive disc shaftis commpletely’enclosed and inaccessibie to visual inspection. The visual (VT-3) éxamination
requurement was 1nwrrectty ‘specifiedin MRP- 227-Rev ‘0 Table 4-1 and Table'5-1 for this.tem. Therefore, the:MRP-
227 Rev. 0 Table 4:1 requ:rement for the vent-valve disc shaft-is revised.to:the following for the ONS urits:

shaft remains. “Primary” unless jusm' ied by evaluation.

g (TE), including the détection of surface lrreguiantues such as dariaged,
mussmg\(tems

«  Expansion:Link: None.
+ Bxamination:Method/Frequency: No.examination requirements, justify by evaluationior by replacement

* Examination’ Coverage' Ingccessible
Note The- above :changes do:not apply ‘to:the CSSvent valve top and bottom retaining ring.

In;addition, thé:=ViSual (VT-3) és@mination” under'Exammatgon,Aoceptance Criteria” in MRP-227-Rév. 0 Tablé 5:
1 forthesvent valve disc shafliis revisedto “lnaccessible, justify‘by evaluation of by replacement.”

™~
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™ Lcanbn fetj.l
erplate

Figure:4:1: Typical:CSS vent.valve'— gutside:view
‘The vent valve:disc shaft (also-called hinge:pif) is completely. hidden:and inaccessible without disassembling the
vent valve. .
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50 LOCKING DEVICES FOR HIGH-STRENGTH BOLTING

This: sectlon clarifies the: descnptlon aging degradat|on effect:and; examination’ method in MRP-227-Rev. 0 Tables
41 and:4-4forthe. high-stréngthbolts anditheir: Iockmg deviges. The: hlgh~strength bolts insids the RV ifternals of
ONS units are the- follownr@ bolts

o MRP-227-Rev.0 Tabie: 41, Plimary
&  Upper Core Barrel (UCRB)Bolts; including locking devices and locking welds
o Lower Core Barrel (LCB) ‘Bolts, |nclud|ng locklng de\noes and locklng welds:
. e MRP-227:-Rév.. 0Table4—4 Exparision
o  Flow Distributdr (FD):Bolts; including locking dévices and 16cking welds
o Upper Thermal Stﬂéld,(UTS)‘{,‘Bolts,{inclucﬁng locking devices:and locking welds
o Lower Theffhal'Shiéldi'(LTS) Botts, includifig loc!dngdevnoes and locking welds

51 Clarificationfo MRP-227-Rev. 0 Table:4-1

MRP:227-Rev. 0 Table 4-1 (Primaty férs) réquires UT inspection’of the UCB'ard:LCB bolts, arid VT-3 inspection of
their locking devices. Table 4-1 lists'SOC. (stress’corrosion cracking) under Effed (Med'lanlsm) ‘for the UCB and
LCBbolts and their locklng ‘devices. i .

Trie. UCB and-LCB bolts are:susceplible 1 SOC; 1he bolt focking devuoe’s‘a‘re‘ not susceptible to SCC:F However,
damaged locking dévicés are eVidende.of tially. failed. UCBaNd LCB bolts' diie to'SCC.. Dus 1o this consideration,
MRP-227-Rev. 0 also requires ) vrs inspection.of the locking devices:

Therefore, the following claification is provided to the UCB and LCB bolts i MRP-227-Rev..0 Table 4-1:
« The aging effect (mechanism)for bolt is cracking:(SCC).

¢ The aging effect (mechanlsm) for. bott Iockmg dew:es is loss:of matenal damaged, distorted,.or missing
lodqng devices (wear or fatigue darrage by failed. bolt)

5.2 Clarification to. MRP-227-Rev. 0 Table: 4-4

In MRP-227-Rev..0 Table 4-4; the listing for thé *Exparision” bolts’ Imked fo. UGB ‘and.LCB:bolts:does not explicitly. list
the bolt locking devices:or: ‘the VT3 visual inspectionof the locking:devices: Thts error: ongmated from MRP:231-Rev.
01" Table:3:10, which was the underlying soutce for MRP-227-Rev, 0 Tabie 4-4. The ofnission of the locking.devices
and VT3 reqwremen{ in MRP2227:Rev: OTable A-Awas madvertent -as MRP:227'Rev. 6 Table 5-1 clearly-lists the
VT-3 requirement for'the:locking. devices of: the“Expanston botts lirtked to the *Primary” ‘UCB and:LCB bots,

Therefore, the following' clanﬁcanon is provxdedto the “Expansion” UTS LTS and FD:boltsiin MRP:2J7-Rev. 0 Table
4-4that are linked to the 'anary" UeBand LCB botts:

« Eachitemis:revised to include; “and their locking devices.” ,

+  The aging effect (mechahism)fr bott is cracking;(SCC), ,‘

« The aging-effect:(mechanism)for'bolt locking devices is'loss of matenal damaged, distorted, or mlssmg
locking devices (wear or-fatigiie damage by failed bolt):

«  Each.primary iink.is-revised to include: “and their lockmg devices.”
»  The examination method for biolts is Volumetric:examination (UT). 1
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»  The examination method for bolt locking: devices is:visual:(VT-3) exarination:
»  The examination coverage is 100% of-accessitle bolts afidilocking devices.

s
'
'
! .
.
'
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6:0 SUMMARY
Amendments to MRP-227-Rev. 0 requiremerits for the ONS:uriits:
1. MRP-227-Rev. OPrimary. CSS assembly:ventvalve.discs

6. Theventvalvediscs at ONS-1.and ONS-2 are: re-categonzed 16 “No-Additional Measures®. No;
‘augmented inspection is.required:

Note: All curreftly, installed véntvalverdisos:at:ONS:1 and:ONS:2 have been vérified to:be below
‘the!20% ferritésscreening,criterion-for Grade:CF8: A: simitar-verification for the.ONS stalled
‘ventvalve:discs is plannedifor Fall:2010, This amendment will appty to the: ONS-3 instalied vent
valve discs:after the ferrite is.confirmed to be beélow, the scieening critena.

2. MRP:227-Rev. 0 Primary: CSS.assembly.castioutlet nozzles: (ONS -3 only)

o Theoutlet nozzles at ONS-3 are:re-categorized to *No: Addrtlonal Measures No-augmented-
inspection is required.

3. MRR-237-Rev. @ Expansion: CRGT spacer casfings
o The.CRGT spacer castings at ONS-1, ONS:2, dnd ONS-3 are fe-categorized to “Primary”
= There'is no“Expansien” link. !

= Ekamination’ Method/Frequency Vlsual (VT-3) examination-during the; fhext 10.year ISI
subsequenit examinations-on 'the 10-year ] lnterval . .

= Effect (Mechanism) and examination ooverage are.unchanged from MRP: 227 Rev0
Table 44,

'

s The CRGT -spacér casting exparision link'to.thié M, gurde nibé spidercastings in-MRP--
227 Rev 0, Tabtles4-1.and'6-1 is rémoved bythls amendment

= “TE* i MRP:227:Rev. 0 Table 41:is:no. Ionger applicable:to.the: M| gliide tubé spider
castings: However, the:spider castings remain.as:*Pfimary” due‘to *|E>and are linked to
the “BExparision” of lower grid fu) assémbly’ supportfpad tems.,

4 'MRP-227-Rev. O Primary: CSS Vet Vaive Disc Shaft (Hinge Pin)

o The-examination methodlfrequency and examiriationcoverage in:MRP:227:Rev. 0. Table 4-1 and
Table;5-1 for CSS.vent valve disc.shaft (hingepin) at 0NS~1 'ONS-2, and. ONS:3 are revised to
the following!

*  Examination:Method/Frequency in Table 4-1:No-examination requ_iremems;jgsﬁfy by
evaluation or by. replacement:

«  Examination Coveragesin Table:4-1: Inaccessible. [

»  Examination Acceptance. Criteria- in Table 5-1: Inaccessable 1usl1fy by evaiuation or by
replacement '

5. 'MRP-227-Rev. 0 Table 41, ucs-and LCB:Bolts
5 Theagingeffect (mechanism)for bolt'is cracking (SCC).
& Thesaging effect (mechanism).for- bolt locking devices is-loss of material,.damaged,: dsstorted or’
‘missing locklng ‘devices: (wear or ‘fatigue damage by. failed; bolt);
6. MRP-227-Rev. 0 Table 4-4, “Expansion” UTS, LTS, and FD Bpn_s Linked to UCBand LCB bolts:

i
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i
o Eaéhitemiis revisedto include: “and their locking devices:®
& Theaging:effect (mechariism) for boltiisicracking-(SCC).

The aging:effect (mechanism) for boltlocking; devices is. Ioss of material, damaged,. dlstorted or
-missing locking.devices (wear or fatigue damage b iled bolt).

‘Each:primary link is revisedto include: “and thelir locking devices:"
o Thééxaminatich method or boltsi§ volumétric exarmination (UT).
The:éxamination method:for bolt locking devices is visual, (VT 3) exammatlon

© ’The exarnination coverageiis' 100% of ‘accessible bolts and loekmg devuxs
ONS:1 PSR Cover Waldrmeent Rib Pad [teifis.

Durifig the records search, a.feature! urnque to-ONS-1 wasiidentified-for the plenum cover weldment rib
pads. The:Alloy, X-750 dowels, Type 304-strews, and. théir lockmg welds were urknown-and: Hot

ing: degradahon mechanisms, nor evaluated for unclusmn i MRP:227-Rev: 0. Usmg the
itéria anid process, these:iteiris-are, categorized 4s. Catégory “A
Measures?, Therefore; no additional-augmented inspection is requnred for this Jocation:

The MRP:227:Rév. Orreportiis. currently being reviewed by the U'S. NRC for a safety evaluation réport (SER).: i
necessary the ONS:amendrnents ifv this.docurment will be updated for compliance with-the U:SI NRG appraved
MRP-227 (MRP 2227+ A) after'the-SER'is granted.
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Attachment 2 — Regulatory Commitments
" Page 1

The following table identifies the regulatory commitments in this document. Any other statements
in this submittal represent intended or planned actions. They are provided for information
purposes and are not considered to be regulatory commitments.

: Commitment Due Date
After approval of MRP-227, Duke Energy will review and, if 90 days after issuance of
needed, revise the ONS RV Internals inspection plan. MRP-227-A
The ONS IS| program will be updated to include the items from 90 day outage report

the NRC-approved ONS RV Internals Inspection Plan as
augmented inspections and the inspection results will be
submitted. -




